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1 General provisions

101 This code i formulated 1o standardize the technigques of discharge me 1 miethed=, and
analysis and caleulation of rivers  and ensure the quality of discharge measurgment
1.2 This code = apphcable o the dischorge measurement of natural n‘ ervoirs, ariificaal

open channels, and reaches affected by tides and hydraulic projects.

103 Acconding 1o the accuracy grade and rt'l:guin:mﬂl[s o rg mieasurement . benchrmark

hydrometric stations may be classified as Class | LJE".E . The elassification method

shall meet the requirements of Appendix A ol ths code, ‘\
':

1.04 1f new discharge measurcment technolo + tischarge measurement  methods

recommended in thig eode ghall be used for comg

The discharge measurement results of the multb

used as the critenia for the ealibration or chegk J;a:y
ha

105 The accuracy of vanous lems

ing . and the accuracy of resulis evaluated,
multi-pomt current meter method may be
scharge measurement methods,

this code may be used for the quality control and
gons of hydrology shall select
ita for o long term amd

eviluation of discharge measurem . Hasin or provincial st

representative stations for the coll aceumulation of me

accuracy check.
106 In addition tot £ LIk niz of this code, diﬂhar%mmmt i rivers shall also comply
with those specified & current national st

38 @’v



2 Selection of measuring reach and setting-up of cross-section

2.1 Selection and survey of measuring reach

2.1.1 A messuring reach shall fulfill the purpose of setting-up a hydpometeic §tation. ensure the

nis:

accuracy of measureméent datie, meet the requirements of Raoliaing ohagEralon amd the compuiation
and processing of the data. and shall be in accordance with the followi rL‘*I.]‘li.

I An upstream reach of stone beame, rapauds, bends, cos agelions, artificial weirs, eic,,
where eross-section control 15 casily formed , should be ::ulq,}r;ll as ey suring reach. The distance of
the upstream reach of stone beams., rapids, bends and cons :t;;b"ri na 10 crosssse ction control should

s

be 5 fimes the nver width, and that of a mountan

ss-section control distance may be

relaxed to 3 times the stream width. Uy o reach, rom slope, cross-section shape, roughness

and olther factors of chanmel are relatively stabile ; {E:' nnel 1w easily controlled by resistance along
the channel, may be selected. There shall be %1 e blocking water. huge vortex, or turhulence in
¥ \

a measunng reach,

tons of 8 reach, & reach with

2 I eross-section control &ni nten] ocewr at differen

cross=section control ghall be select » measuring reach, A al reaches with the same

controlling charactenstics.an reach with a larger depth s a5 the measuning reach.

3 I s il for mepsuring reach uf AT mediume-sized rivers 0 meel the

requirements stipul of this article, the reg rm!’;':l ;

% uring methods shall hwihg\
¢ lo landslide , collapse a miust b avoided as a measuring reach,

-
al by the current metes wiled b sirasght and stable, with concenirated

iversion flow , obligue e, kilow, stagnant water, etc. The lengih of a straight

ay be relaxed appropriately. But the

viriable batkwater. large flood plan, rapsd scounng and silting. ete. produced by the nflow of major
tributanes or by Inrge water hodies of lakes and reservoirs on the measuring reach should be avoided ,
and the measuning reach shall be in secondance with the followmg regquimementis;

1 Fornvers i plam areas,a measuring reach should be sieaight and regolar. The width., depth &nd
channel slope of the whole measuring reach shall have no chvious vanaton. The river bed of single
channel should be free of water plants. If it 15 impossible to avoid wandering reach, shifting sand bar
shall be avouded

2  For ndal rivers, a rerch with narrow water surface, straight path of flood tide and ebb tde, good
intervigibiliny, relatively simple cross-gection, and less impact of wind2 and waves should be selecied bz
the measuring reach.

3  For reservoar and fake owtler station or weir station, a measurng reach should be zelected
downstream of structures, and the impacts of large ffow fuctoations and abnormal turbulence avoided. 1
it i# difficult to measure a1 downsiream cross-section and there s a long straight reach upstream of
slruchures, g mepsuring reach may be selected an the upstream.,

4 For frozen rivers, there should not have ice accumulation, ice jam or ice dam in & measuring



reach, For the river reach with multi-layer ice structures intercalated with ice lavers and water layers. i
measuring reach shall be selected where investigntion shows the freczing conditions are relatively
simple. For gpecial topogeaphical and geographical comditions, an anfrozen reach should be selected as
the measuring reach.

& For the measuring reach affected by hydraulic projects or human activities gf 4 measuring reach

for lour gaugmg cross-section, selecthon requirements may be appropnately
purpase or needs of setting up 4 hydrometric station and based on the |1ri,Er~Lplrati
ACCUTACY TCOUinembenLs, l

tatiomn,

2.14 Il other discharge measurement methods are used at & hyd

shall be selected scconding o the following requiremenits:

1 For the measuring reach with the float me1]=rﬂ,1he%th @hl reach shall be greater than

2 nmes the distance between the cross-sections of the l&/jﬂ( I}l:lLI'WZIIE-TI"L‘\i.IﬁI fMoats, The mediam
bl

cross-section of {loats shall be of representativeness + erosion ditches or backflows. There

1.
thodd , the length of straight reach shall satisfy
ohservation . the slope contour lines of both banks

shall be good intervizsibiling and communicalion an

2  For the measarmg reach with the sl
the one required for the accuracy requirement
shall be nearly parallel, the transvers rsurface shall be small, and longiudinal slope shall
Be uniform withour an obwioas |
diffused reaches shall be avoided.

3 For the measuring

hing reaches and obviously

ith the acoustic Doppler ¢ leF method . a reach with large

water depth, small sid ipfluence of water traffic on © measurement, and no intensive

impacts of river bed ovementi moving hed I 1]

Article 2.1.3 of this codgy
» method , the length of straight reach shall

ring reach with the measu Fals
‘
the maximum waler of approach channel, and steep and turbulent

dided. There shall be a smoot w in approach channel section with regular channel

flected under the condition of meeting
the requirements siip
4 For

b preater ghan
[t -~

reach
onnd symmetrical and uniform fllow velocity distribution in the cross-section, and no water
jects such as ripraps, soil piles, water plants, etc. in the niver bed or along the banks. If &
nitural river channel fails to meet the above requirements, it shall he arificially regulated to meet the
hydraulic conditions for discharge measurement by the measuring structure method,

8 For the measunng reach with the dilution method . a reach with bends. narrow sections, shoals,
submerged reefs and hydraulic drops and withowt water plants or stagnant water may be selected  and
the inflow . diversion Now and bank overflow of tributanes shall be avoided, The length of measunng
reach shall be such that tracer inpected into water fow can be fully and uniformly diffused.

6 For the measuring reach with other discharge measurement methods, i€ shall meet the
applicable comditions of instrument perfermance and hydrologie data proceszing requirements.,

218 At the time of the location determination of measuring reach and the amengement of cross-
sections, the peslogical and geomorphie feaures, underlyving surface, nver characterisies, upstream and
downstream projects and water resources development planning. etc. of the measuring reach shall be
surveyed and investigated in detail, and the river regime shall alse be myvestigated 1w onderstand the
lengths of bends and straight sections of the river, the flood contral ahility of banks, and whether there is
an overflow outler, On the premize of fullilling the purpose of 2etting up a hydromerric station, the ge of

m A



the =tanien  should be close o urban residential area, with congideration of the condinons of
transportation , electricity . communication , eic.
2.1.6 The survey of river characteristics shall mamnly eover the following :

I To mvestigate the positon of control cross-section and adentify the stabilbity extent of cross-
zection control or channel control.

2 To investigate whether diversion fows, erosion ditches, backflows, walers and the

widlth of side shoals are in favor of measuring facilities arrangement. A number oféhfpne? ¢ross-gections

are set up n the preliminanly selected measuring reach, and the velocity digin

15 mapped. dﬁ
3 To understand river bed composition, ©ross-seclion ; ing and zilting changes, the

history of sand bars and rver channel changes, as well as o .‘yv velocity, flow direction and

thewr changes at all stages. and nvestgate the destnlu f@a.mﬂwhﬁ. peblifes, boulders, =i,

il
loam, clay . silt, etc. on the river bed of measuring reacl
4 To understand the growing season a weater planis, the time of freezing-up and
o i : 1 = -,
drifting e, the location of ice dams and 1ce jams . and’ cight of backwater.

2.1.7  The measunng reach of a non-tidal station should be selected outside the range of
variable backwater, and the distan dw%it}' of downstream vanable backwater shall be
slentilied seconding o the followin fits:

I If there are hydraulic sl

milion of ane cross-seciion

at the downstream inp reach, the backwater

calculation data at the designfhighgst Mlaod stage of the hydragli red at the nearest downstream
location shall be used 1
hackwater.

X IMhere
probability o ;
218 At
highe ﬂ. rnj',e
maxamaand mimmum discharge shall be estimated roughly cand the gource of Tood ancd the causes of
soil and waler losses and debns flow shall be surveyed.

219 The survey of the physical and geographical of a basm shall include the following ;
I Tomvestigate provnd features and land forms, understand the closure of o watershed L and check

nii i wdhe ther the measuring reach ted vand to estimate the distance of

whether there is external water inflow and intemal water outflow.

2 Tomvestigate soil distribotion and vegetaton conditions, and understand soil and water losses
and upstream wediment production.

3 Tounderstand geological and hydrogeologieal conditions, with forus on the development and
distribation of karsts in limestone areas.
210 The survey of construction projects measures, plane coordinates and contrel conditions in a
basin shall include the following;

1 The current sitvation of the scale and quantity of water storage and diversion projects and ther
short-term and long-term planning.

2 The types of measures of irrigation.dramage, roral water supply and soif and water conservation
and their possible impacts on sediment induced by flood.

3 Warerway navigation and timber rafting season, and mode of rafting operation.

o



4  The coondinae pogition.elevation and grade of elevation contrel points and plane control points
near & proposed hydrometric station.
2.1.11  The preparation of survey report shall include the lollowing :

1 The purpose, tasks, lime and scope of the survey, and the professional category and 1echnical

level of main atalfs,

2 Sorting out varous survey dala and summanzing them inko concise resu sxification,

3  The recommendation of selected measuring reach lor survey the le
and proposals on the arangement ol hydrological measaring ems and “.EIW

2.2 Layoul of mensuring cross-s # _
2.2.1 Basic stall gange eross-section and corresponding dlg}l;lh‘ge ,
az approprate v accordimg 1o the discharge measurement whpdrometne station,
222 The layout of a basic staff gauge cross-s Kﬁ in accordance with the followimg
T UErETERS
1 There 1= smooth Mow with no trans

Iysis opinions,

lites, el

—
g CROss- seCTicn ity he set L

water surface or small transverse slope of

water surface, and no vorex, backilowser napt’ water, ete. a1 the cross-section. Topographic

conditions are favorable for manuval the mmstallation of stage auto-recorders and other
NS Ments,

2 The eross-section shuuld/ll icular 1o the mean [l il the eross-section and

may be located in the middl meaburing reach and coincide wit wproach the gauging cross-
section, H the basic sta -sechion does not comcide-% giluging cross-section , the slages
of the twis cross-secti e & stahle mrre]uunn.\‘/

3  Once thogpot the Basie stafl gauge r:rqr 1% delermined, 11 shoold not be changed.

s ross-section has 1o be rnh% e event of unforeseen special situations. the
slapes l::E.I l| v | previous cross-sec e omparalively gavged o and the stage vanaton
i ging shall reach more than 5% 4 mean annual range of stage,

i i fixed diversion flow in a reach., amd the diversion discharge exceeds 20% of the total
discharge of the cross-section, and there is no stable correlation between the diversion discharge and
total discharge  stalf gavge cross-sechions shall be set up additonally,

223  The layout of current meter gauging cross-section shall be in accordance with the followmg
TEUIrETNEnTs;

I The cross-section should be selected at the middle of a rver reach with strasght banks,
approximately parallel contour limes and concentrated flow, 17 discharge measurement by the float
method or slope-area method is requred, the loat gauging cross-section, cross-section for slope
ohzervation and gauging cross-section may be overlapped and arranged [of concerted operation. 1T the
physical conditions of a measunng reach allow . the gauging cross-section, the medium cross-section of
lloat= and the basic stall gauge eross-section should coincide with cach other.

2 Flow wvelociy and direction are mesgured  secording o high, medium and Jow  sapes,
respectively. The measuremnent method of flow direction shall comply with the requirements stipulated
in Section B, W of this code, The gaoging cross-section should be pempendicular te the mean fow
direction of the cross-section, and deflection angle shall not exceed 107, I the deflection angle excesds
107 due 1o the constraint of physical conditiong, gauging eross-secrions shall be arranged according to the

il s



Mow direction in different periods, and there ghall be ne inflow or cutflow Between gauging cross-
sections in different penods.

3 I there are diversion flows and erogsion ditehes in a river in the low-flow period and the
diversion flow directions are quite different rom that of the mam stream . gauging  cross-sections

perpendicular o different flow directions should be arranged respectively.

4 The current meter gauging cross-section on the upstream or downstre dranlic projects

such as reservoirs, weir gates, e1c. shall be Esid out 1o avoid the mfluence of ghnor rhiilence of flow,
5 Faorthe vanous types of hydrometne statons affected by ndes, ng cross-sechions may be
arranged in aocordanee with the requirements stipulated i ltems 1 e ol this hoicle.

224  In addimon 1o Articke 2,.2.3 of thig code, the layou of
accordance with the following requirements A J

.ﬁti‘!l.‘ with the current meter gaugmg
|:~

t up separately if it is constramed by

ing cross-section ghall be n

1 The muddle cross-section for the foar method =
cross-section and basic stall gauge cross-section. Thes
topographic conditions, but there shall not have |
the float method and current meter gaoging -

w berween the middle eross-section of

2 The upstream and downstream coagssgettons Of the float method shall be paraliel 10 the middle
cross-section of the foat method with ]'N%d the change of niver topography m between shall
gons af the floar method shall
restricted by topographic

be amall, The distance between th amd downstienm crosse

b greater than 50 tmes the maximu ow vElaeity ol a cross

conditions. it may be shorte times the maximum mean

fow velooity at a cross
3 H the me

upstrenm and rozs-sectionz of the 11

Miﬁnd high stages differ greatly, the
gy be sel op separately accomding 1o
different sta

al the gaugmg crosg-section of the slope-aren

observation. The spacing between the up-section and mid-section shall be equal to that between the mid-
section and down-gection, The mid-section of the slope should comewde with the current meter ganging
cross-section or the med-section of the {loat method.

2 The spacing between up-section and down-zsection for slope observation shall make water
surface [all much larger than fall observation errmor.
226 The layour of gauging cross-gection by other methods shall meet the applicable conditions for
nstrument performance and the requirements for hydrologie data processing.
2.2.7 Base line layout shall be in accordance with the following requirements

1 I the dizstance from: inigal pomnt is measured by theodolite, electronie total station, distance
gauge or the intersection method of flat panel meter, base line should be perpendicular to gauging cross-
section, and the starting point of the base hine shall be set on the cross-secton, [T restrained by
topographic conditions, the base line may not be required 1o be perpendicular 1o the cross-section. The
bitse line length shall be such that the angle berween the Tarthest point of the view line of the ingtroment
and a cross-section vertical i greater than 307, and no less than 157 in special cases. Corresponding base
lines at high and low stages may be et up on the shore and the beach regpectively for stations with the

I



Targe wide variation of waner surface width a different stages,

2 If the distance from initial point is measured by the method of sextant intersection at a
hydrometric station, the base line lavour shall make the angle between the two view lines of sextant
greater than or equal to 30° and less than or equal 1w 1207, The distance from the two ends of the baze

ce between the

line 1o the nearshore water edge should be greater than 7 times the height di n

mtersection sign and dey stage.  one base line cannol meet the above requ the intersection
base lines of high and low stages may be set up respectively. s
3  The base hoe length should be an mtegral mualtple of Tom, The discrepancy value of round-1inp

megsurement results with a sieel ruler or other calibrated gauges shallpot eXcdeg1/ 1 000,

228 The layou of elevation base point shall be in aceordance wy P IR P TERTLEN S

1 The distance from mitial point may be measured by the po qyn:linam intersection method if
there = o tall ard stordy bodding on the cross-secton, El .Pii:vl‘r ant skall Be =et up on the cross-
section, and its height shall be such that the depress strument ta the farthest point of sight

i o less than 47, or no less than 27 in apeci b stocted by physical condiionz such as
; -
topography and athers, elevation base pomi w ar the upstream or downstream of the cross-

SECTHIN. -y

2 The clevation base pomt shall be's on a solid rock or stake , and s clevation shall be

difference hetween th
« the third-grade-levelr

determined by the fourth- grade-le
the highest Mood stage 1= less th

elevation. r
ine and cross-section urr,Mﬂnl:d, measuring signs such as base
d cross-section nignfaﬂ(e to he lasd out. which shall he set

229 Alfter the posits
according o the Tallo IFEmenis: Y
I Das takces should be set up ot the sy & of the base line, and the base line stake a1
-y
the E'Iitl‘l\]:l_l'*iﬂl ! wzed j3 cross-seclior : base hine stakes of high stage =hall be =t up
i . =

line stake, cross-seali
ahno

vation of the base point and

¢ oused o measure the

ool singe over the years,

rofanent crosg=section stakes shall be se1 up on the banks of vinous water stalf gaoge cross-
section and gauging cross-section, respectively. The cross-section stakes of high stage shall be located at
0.3m 10 1.0m above the ghest Nood stage over the vears, For rvers far from flood plans, they may be
lovated outside the flocd boundary. For rivers with levees, they may be located on the ground of the
back sides of the nvers,

3 Sobid and eye-cotching cross-section signs shall be set up on banks of the gauging cross-sections
lasd out for various discharge measurement methods, 1F a river surface is narrow , two cross-gection sign
stakes may be set up on the same bank, the spacing between the two stakes shall be 53-102%% of the
distance from the nearshore sign stakes to the farthest measuring point, and shall not be less than Sm. 1
cableways, bridges and other structures @t hvdromérric stations are used, gauging oross-gection sign
stakes may not be set up.

4 If o river surface is parbcularly wide and positioned with o gextant, an eye-catching base line
sign should be set up on banks.

2200 Temporary cross-gectons positioned by zatellite positioning aystem may not be marked with
Cross-section signs.
2211 Hydrological protection signs shall be set up for & hydromeine reach, Safety signs shall be se1



up on pavigable river channels as required and shall comply with the relevant requirements of
waterways or marilime administration departments.

2212 For a river with large flood plain area, a sign rod may be set up ai the fixed vertical of the
flood plain, and its 1op shall be higher than the highest flood stage over the years.For a hydrometnc
are fixed by the
; Q e between each

station where the positions of flow velocity-measuring and sounding vertical

rathiation or directional line method , Dxed signs scl up ashore shall make

radiation line or directional line and gauging cross-section no less than 3

the front and rear signs o the same line of sight shall not be less 'I]1a1: o 1% of the distance
i

from the nearshore sigm to the fixed flow velocny-measuring and sgundi icals and shall not be
Tess than Sea{ Figure 2.2.12), @q
-y

b g 2202 gt directiomal lines
1.2.1 ].1:-!: ul'hg.'l:lmrnflnt slations, sibn dentification shall be carried out at the beginning
ol il:t e ln:rn anl o record sheet of a hydrometric station identification formulated , which ghall be

comprehensively revised in the year ending with O and 5. In case of any change, the changed pan shall be
supplemented and revised in the same year. For a station with more changes, the sheet shall be revised
i i comprehensive way, Basin or provincial insttutions of hydeology shall adopt the uniform format of
the sheet. The sheet shall inelude the followmng :

1 Seation location.
SEATION [Hrpose.
Sration evolution,

General situation and physical geography of river basin.

& T b

Layout and variation of basic stall gauge cross-section, slope measuring staff gauge cross-
section and gauging cross-section, eie,

6  Elevation and s change of datum, reference benchmark . basie benchmark, check benchmark
and stafl gauge zero, and description of benchmarks.

T Measuring facilities and equipment and their changes.

8 Observation mems and their changes.,

9  Measurement time interval of hydrological elements sueh as stage and discharge and maximum



and minimum charactenstic values of stage and discharge over the years,

I8 Investigation of rainstorm and food in a region.

11 River situation and station loeation map of 8 measurng reach and its adjacent area, topographic
map of hydrometric station, possible maximum cross-section map, layout map of measuring facilities,
basic situation table and distribution map of main hydraulic projects in a certain rafige of the upstream
and downstream of hydrometne station.
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3 Cross-section measurement

L1 Possible maximom cross-section measurement

3.0.1  The baswe staff gauge cross-section and gauging cross-section of a ew h cihc station shall

A_‘tVand land cross-sechion
-

bie measurid with possibile maximom cross-section.

3.1.2 Possble maximum cross-section measurement shall inelude

e Esire e,
3.1.3  For the measuring range of possible maximum cross-seci
0.5m 1o 1.0m above the highest Mlood stage over the ye

measured o the maximum flood boundary. For a riv i

the back side of the river. ?—
; . - o, . G .
3.14 For the hydrometne station with a I % wl oat gauging cross-section, the possible
e fore or after the flood season if the stage-area

maximum cross-section shall be measuredap
curve within the range from —32% w34, For the

as-seetion , the possibl

redation pomis deviate from the stage-

imum crass-aection shall he

station with an unstahie fiver bed g

measured each vear belore and alle | seazan, and the we sectlion measured i time

after the flood. b4
3.1.5  The cross-sectigmsiake®i @ bigh stage shall be take zere slarting point for the distance
sdible maximum cross- u%mnul eross-seetion. Distance from
ith Section B8 of this code. The round-
stikes at the stant and end of the cross-

from initial point of
nitial poant &nd
rip measure

=Ecfin on
..

measurement regquirement may be lower than that of the fourth-grade-leveling, But the discrepancy of
height difference between round-trip measurements shall be controlled m the range from 30y kmm

1o+ 30y kmm, the difference between front and rear visual distances shall not be greater than Sm. and
the accumulated difference shall not be greater than 10m. When the possible maximum eross-section i

repeatedly measured ,one-way measurement may be closed at a fixed pomt of known elevation.

Mote s & i3 e masn Kilimeter 40 the meszurid roale length calealated by the sourd-ang meszarement of the left and rigin
rmikes,

3.1.7 The arrangement of the sounding verticals ot possible maximum cross-section shall be n
accordance with the lollowing requirements:

1 Ifanew hydrometric station is set up or & possible maximum cross-section 15 sdded , continuous
depth detection along the river width shall be carried out in the period of stable stage. 1f the wadth of
water surface s greater than 25m, the tumber of sounding verticals shall not be less than 50, 1 the width
of water surface is no greater than 25m , sounding verticals may be laid out with a mimimum spacing of
O.5m. The number of sounding verticals shall =atsly the requimement of understanding the shape of

channe] cross-sections.

T



2 Bounding verticals should be evenly arranged and shall reflect the tuming poims of river bed
change so as to avoid the major compensation or major cutting of cach segment area of channel cross-
section. The sounding verticals of the main ¢channel shall be more intensified than that of the beach if
there 1% an obwiows beach of & river.

3  The number of sounding verticals of a tadal river may be reduced ag appro

318 At the beginning and ending of underwater cross-seclion measurement

or extracied respectively,

3.2 Channel cross-section numremeul:\

3 4 3 !
321  The measurement of channel cross-gection shall |J@N\Iﬂhi‘t‘ with the following
requirements:

lﬂrnlrmﬁl m accordance with the
omormity with flow velocity-measunng

verticala, For a hydrometric station with unstable ﬁr ouhding verticals may be added properly in
- \.

addition 1o flow velority-measunng verticals,

I The soundimg verticils of channel cross-zecn

requirements given m Aricle 3.1.7 of this code

ith unteble river bed, depth shall be measured
t. If there are mo significant  scounng and silting
hange regularity . depth may

cial wiler regimes ocour

2 For new hydrometric station and, :
simultaneously with cach discharge

variation in the cross-section of 1 epne slaten with an obwi

nol be measured simultanecusly wit
and it 15 difficuli ©©0 measu th during discharge meas

or after dizcharge measg

nel cross-section may be

measured a1 a lavomabl

3 A hvidromesg

the flood senson

.-*_.

The number
4

*

frazil 5 & ' ime of discharge measurement. 1f ice bottom 15 not

sounded once a year before and after
each major Mood m the flood season.
uced for a station with rocky river bed.
oot thickness, immersed e thickness and
flat, th v from mitial poimt of e battom edge shall be measured by the detecion method. 1T ice
bottom is {lat, the location of the ice bottom may be found by using the bottom elevation profile of ce
holes along bank,

322 The methods of width messurement sounding of channel cross-section shall be determined
according 1o nver width, depth, equipmen conditions and measuring accuracy requirements, and comply
with the requirements stipulated in Section B8 of this code. Uncertainty shall comply with the relevant
requirements stipulated in Section B.12 of this code.

L3 Errorsources and contraol

331 The error sources of cross-section measerement shall inclsde the following:
I The following cases shall be considered as the sources of sounding error:
11 arge waves or the large waler registance of gauges afleces the mesgurement,
215ounding position deviates from cross-section vertical.
3 The delection angle of suspension cableways is large,
41 The marking of sounding rod or rope is not accurate.
5)A zounding rod or hammer iz trapped i ever bed.

= 1 =



6 The dcoustic spead 2etting of the ulirasonic sounder is different from the actual acoustic spesd,
TIThe mstruments and equipment for sounding are not checked and catibrated as required biefore
MEasurermnent.
2 The following cases shall be considered as the sources of measurement ermor of distance from
initial point ;
1)The accuracy ol base line measurement or the lenpth of base [ £ nol meel the
FeCjUIFEments.
3 When the thecdolite intersection method s used, rear-gi § alion 5 INACCUrATE or
instrarmenl is displaced.

POSHTHTINE macourale, s, /
81 Poor satellite signals cause maccumte positigiing. O

61 Measunng point deviates from cross.se
T1The calibration and ohservation of i
332 Duning cross-2eclion MEensuremen .,

following requircments: '\‘
1 The measurement ﬂhaliﬁ%ﬂ ol strictly in accorda
regulatinns, \/
than 3 times and the mean of

2 I waves are large, a mg vertical shall not be nEe;?'I
the two closest values H
3  The measug of depth and distance ?@1 i'r%int shall be controlled on gauging
' W

| type weight is applied forgognd eflection angle shall be reduced. A heavy

‘
ighr=hall b vsed withan t %’A ge ol suspengion cablewavs, 11 the deflecton
it shall be eormected. 2

B ultrasonie soumder hall be selected,

W

21 The expanzon and zag vanabon of cableways make ml:n.&m't'mlrli& Curate,

ing of measuring ship makes

ot meet code requirements.

ing error shall be controlled according 10 the

with the relevant operation

6  Wadth measurcment and sounding instruments and tools shall be calibrated as requined.

= J2



4 Stage gradation and means and methods of discharge measurement

4.1  General requirements
7

4.1.1  Inscharge measurement methods selected for hydrometrie stations Ehafll midture Al present

ith the following

ax 10 be applied in practices, satisly certain accuracy regquirements, .‘hl‘ iy

TCUIreTe LS

I The selected measarement methods shall b s e Mew characteristics  anid

measurement conditions of o hydrometne statond cross-sect :ﬁnc‘lu

2  Meazurement accuracy shall meet the r-Ef|lI1I'Fm-E
4.1.2  The mstrumentation used i vanous methods parr:-;l vnth current meter before being

put mto hydrometrie station service, and comply

wing requirements ;
1 Comparatrve geogmg should be carm flovw 15 relatively stable, and measurement
times shall be uniformly distnbuted at diffosen %{n discharge Jof high.mediom and low stages.
th

2 The effective tmes of comparalive g hall not be less than 30,

3 The random uncertamty F live gouging shall not __. ed G}, or 7% under poor
comparative gauging conditionz, 5 ¢ oerrar shall not ex oo =23 umnder poor
comparative gauging conditiols b4
4.1.3 Hydromerne arapigns FRelect two or more miethe iecharge measurement acconding (o
the meazurement cogds siations , one of whi-:'l"itf;fu dailyuse with the rest as hackup.

4.14 The rm FEE ERsUTement ﬂh.u]ﬂk imged in accomdance with the following
requiremenls

1 T

. |

COMm ‘cording 1o the low characierist rs ol high. medium and low stages. the flow control

accuracy of measurement. the requirements of the determination af relation curve and the

\ discharge measure |1:am %r metne “tation in & vear hall be determined
ol

condit
discharge computation, demands, ¢1c, so as to accurately understand water regime changes in various
pericds and reasonably control the tuming point of different stages and water regime change process.
When o ood or a dey low exceeds the eguivalent stage of measured discharge over the years . addimonal
discharge measurements shall be conducted for the excessive stages.

2 The tumes of tdal discharge measurement shall be arranged reasonably in representative idal
current penod acconding to measurement data. Tidal discharge velocity measurement in each tidal
current penod shall be properly disimbured scconhing 1w the magnimode and urgency of Qow velocay
changes, so that the wming point of flow velocity changes during the whole tdal process can be
accoralely understood,

3 The times and disinibution of discharge measurements for ice-frozen rivers shall be able o
conbrel the dischorge chonge process or the change process of the correction coeflicient of the ey period.
If the drift ice pertod is less than 5 days,dischange shall be measured once every 1 day or 2 days. If the
drift ice period is more than 5 days, discharge shall be measured once every 2 days or 3 days. The times
of discharge measurements in the stable [reeze-up penod may be appropriately reduced compared with
that in the dnft iey period. Additional discharge measurements may be conducted as appropriate belore

« §3 s



freezing and aler thawing, For hydrometnce  statons with large daily vanstion of discharge.,
measurement timing with representativeness in one day shall be determined by increasing measurement
times and comducting experimental analysis.

4 The times of discharge measurement at the mitial stage of & new hvdrometne station shall be

incrensed appropriately compared with that specified in Item 1 of this article,

4.2 Seclection of measorement means p

-

4.2.1  Dhscharge may be measurcd by means of statonnry gauging { pefinanent sUalonary gauging or

AL rding 10 the change of

g for dita  processing,
<

F
qﬁ}mu 1) O00km® and all accuracy
1

he conditions of tour gauging and

stationary gauging in the flood season ), tour gauging and intermitten
X s 1
Mow anmd sediment characterisncs, measuremenl  accuracy,

accessibility ete.

422 Class | accuracy stations with a catchment a

]

stations with & catchmeni aren of less than 10 0

imermittent gaugimg are hol sahished shall be s P ErMmanen] S1alonary gauging or slalionary
1 T -

gauging in the flood seaszon, ?

423 Tour gauging may be adopted a1 vage ypacy hydrometric stations with a catchment ares of

less than 1O O00km® if one of the Tollaw: s 15 salisiied -

1 10 siage-discharge relation

ii
sifgle curve, the determi orf stage-discharge relation

tharge or Mood discharge

r_,!'
LAl with intermitient gauginyﬁlu g shall be carried out n the

:‘IIJ:'o.]JEI'L'-il-I:lI'i FH!‘FJ'HI!I. \‘/4
3 Iithe i&g-.- rge relanon i the dry m-@d iy penod s relatively siable or dischange

change is genl ischarge may be caleulate iy uging data, and the error of annual runaoff
. -
=hall hl:_"-!'n'i I yrii=zible range, -

curve can reach specified accuracy, s s no need 1o measu
PrOCess.

2 For hydrometg

ischarge measurements sha opted in the dry penod.

time according to the change of water regime if the accessibility and communication ane convenient.
6 There are zpecial hydrometne stations on small and medmme-sized nvers,
4.24 For all securaey hydrometnc stations with a catchment area of less than 10 000km?, where more
than 10 years of data prove thar measured discharge and equivalemt stage have controlled more than 805
of stage variation over the yearsiincluding lood and dry years) cand the stage-discharge relation over the
years i2 in a single corve, mtermatient gauging may be adapted if one of the following is satisfied :
1 The maximum relative error of the deviation Between the annual stage-discharge relation curve
and the comprehensive relation curve over the years shall not exceed the following requirements ;
11Class | accuracy station: 3% for high stage. 5% for medium stage and 105 for low siage.
21Cass || accuracy station: 55 for high stage B for mediom stage and 122 for low stage:
31C1axs [ accuracy station: 82 for high <tage, 104 for medium stage and 153 for low stage,
2 Diischarge measurement may be suspended for one vear when the maximum relative ermor of
the combination of the stage-discharge relation curves of each adjacent year does not excesd the
fullowing regquirements:

11C1ass | accuracy station: 4% for high stage and 52 for medium <tage.
o i



21C1ass 1] accuracy station: 65 for high stage and 8340 for medium stage.
3)Class I accurncy station: 8% for high stage and 1025 for medium stage.
3 Within a partial eange of stage vanation, the stage-discharge relation is in 8 single curve and
complies with Item 1 of this article.

4 The stage-discharge relation is in a multiple loop curve  but conforms to Trefl ©or ltem 2 of this

article through uniformization treatment.
5 In the dry period, the amplitude of discharge variation is linle, agd the off of the dry

ieisure discharge

period accounts for less than 55 of the total annual runoff, so 1 i not E5sATY L0
iisp that there is a good

process. And according to the analysis of runall data of many yea

ol LG FE S (ol

relationship between monthly runefl and Getors such as previous
S‘}uaa current station is proved

6 The relationship between tidal elements and tidal ﬂ.“'}"
F

&

7

stable by many years of data,

4.2.5 For hydrometric stations subject to intermatt a est gauging shall be carried out in the

sugpension penod. 1T one of the following occurs 1 [ imtermittent gaugimg, the times of tes
gaugng shall be increased or normal discharg 5
I Flood ordry llow oceurs beyond tag : jﬁﬂi termittent gaugmg plan for the station.
2 Inis found that hydraulic proj r%r uman activities have significantly changed the control

¥
coditicans ofthe starion,

3  Permussible érmor exeeeds 1 speciled m lem 1 oor It Auticle 4.2.4 ol this code.

Selection of measurem ol
l-..l

stable for the chnrar:siwt. 1 wdrometric station may be selected

d4.3.1 Measureme

accordmg o the migas comdifions of a measur i techmcal level,

432 Thec ter method may be adopt 8 ing are met
- I} q - -
Ay of most measunn hit cross-zection does nol exceed the measuring
-
rang : eler.

epth a1 verticils shall nor be less than the necessary depth measured by the one=pomt

3 Inthe beginning and ending time of a discharge messurement, the Muctuation difference of
stage shall not be greater than 103 of the mean depth. and that for a nver with small depth and the shamp
Muctuation of stage shall not be greater than 2054 of the mean depth,

4 Floating objects flowing through » gauging cross-section shall not affect the normal operation
of a curreni meter.

433 The float method may be adopted il the followmg are met:

1 Discharge 8 measured under the conditions of high flow veloeity, low flow velocity or small
depth, ete.. which s difficult 10 measure by a current meter or exceeds the applicaton range and
conditions of the current meter.

2 The depth at verticals 12 less than the necessary depth of the one-point method i the current
meter method .

Y Siage rises and fallz sharply, and the Mectuation of the stage dunng the meagurement by the
current meter exceeds the range specified in Ttem 3 in Anticle 4.3.2 of this code.

4 Too many Noatmg objects on water surface affect the normal rotation of eurrent meter,

|



5 Diversion Nood or breach Mood oceurs,
434 The slope-area method may be adopted in the following cases,

1 The measuring reach with relatively stable eross-gection and large surface slope in high Nood
period,

2 Inthe case of sharp stage fluctuation. small depth and many floating objectd¥ it is not suitable w

wze the current meter method or the leat method 1w meazure the discharge.
3 Flood exceeds the discharge measurement capacity of a hydrometrig statiaf.
4 Due 1o the mizsing measurement of Qocd peak, i 5 necessarg o carry oul food survey o
calculate the flood peak discharge. ‘ﬂ\
5  Tourand intermittent gavging stations where food exce le stage varilon.
435 The acoustic Doppler current profiler method may h%n]ﬂ ﬂzi 4 measuring reach is in non-
.-"'__,-:__,é
s Mgluice gates and pumping stations in a
een discharge and relevant hydraulic
¥ be adopted .

hegh sediment concentraton or non-clear waler are.

4.3.6 If there are vanous hydraulic structures suc
measuring reach, and there s a wable function
[actors., the hydraulic structure stream gaugin

437  The measuring structure me:luuﬂg!%‘xﬁ
s

applicable to 8 measuring reach with small riace width, small water quantity . large slope. and

-
o flow measurement weirs and Tlames, It is
311

low sedlament cancentfation.,
4.3.8 For a straighl and even mea

cach with low sedime tion and little suspended
soluds and without water plan ibhl
439 Fora measun C inpBhjects, the electromagnetic method

may he adopted.

guantity survey without fixed discharge measurement facilities, the electric wave current meter method
may be adopted,
4.3.13  (Mher discharge messurement methods recommended by the Intematonzl Crganization for

Srandardization! IS0 kmay be adopred according 1o the measurement conditions of & siation,
4.4 Gradation of stape{discharge)

44.1 River charactenstics, the (ood measunng capaciy of a hydrometne statton and vanous factors
affecting stage change shall be considered for stage ( discharge ) grading, and gradation methods suitable
for the charactenstics of the hydrometrie station shall be selected.

442 When the water quantity of a river is abundant or stage i basically in it2 natural siate, the
oreurrence fregquency of stage in free Oow penod may be used for gtage gradation, and the followng
requirements shell be complied with:

1 The freguency mayv be caleulated acconding oo the following formulas

R

g (4.4.2)
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where  g—lrequency;
rr—ordinegl number of modom varables in decreasing order of value;
sw—aequence niumber of random variables, which should not be less than 210,
2 ForClass | accuracy hydrometric stations, the annual eipenvalue method may be adopted for
stage gradation, and the following requirements shall be complied with:

DiAccording 0 the highest mstantaneous stage 2y in cach year of a he frequency is
ealculated and the frequency distribution curve deawn, The stage Q:'. ing to frequency p
of 905 s taken as a high stage,

21 Acconding 10 the average stage z of each year of g statio i h v 15 calrulated and the
frequency distribution curve drawn. The stage cnmz--tp requency poof 502 s teken
as g medivm slage.

Y According to the minimuom mstantaneous HIEIR:E @ vear of & station. the frequency is
caleulated and the frequency d:-.lnhunun v:u v stage comresponding o frequency p

of 10% is taken as & low stage.

3 For Class [ and Class [l accur: ric stanona, the ypical vear method may be
adopted for stage gradation, &nd the foll %ﬂﬂmh shall be complied with:

DiAccording o the total wan m ¢ of each flood season of 4 stanion, the frequency is

calculated and the irl.‘ulﬁ ribution curve dmwn, enrs  with similar rumali

af ency poof 105,505 an ' flood season are taken

corresponding to t n

it= the typical years fow , normal Bow and dry
2)According to

is ealeulan

rhest stage z;, of three pi-l‘_"r i th-r: lood season, the frequency

frequency distribut ¢ drawn, The ziages corresponding 1o the

run of 105,505 and 90% i high.medium and low stages.
ugid for discharge gradation of 8 hydrometnc

443 The frequency of dizchirpey

station

ater gquantity or whose stag sly affected by water-related projects, and the
follow wEments shall be complied Wilhq;a\

cording to the measured maximum discharge €, of a station each year, the frequency is
calvulated and the frequency distribution curve drawn, The discharge corresponding 10 the [requency @
of 903 is taken as a high discharge.

2  According to the mean annunl discharge Q of a station each year, the frequency is calenlated
and the frequency curve drawn. The discharges corresponding to the frequency g oof 5056 and 3% are
taken as o mediom discharge and low discharge . respectively,

444 According to the gradation results of stage (discharge ) . the hydrological characteristics period of
a hydrometnc station may be graded as four perods, e bigh-Tow perod, mediome-Dow perod , low-[low
period and dry penind.

1 Grraded by stage:

When the stage 15 no lower than the high one, it is high-flow period,

When the stage 15 lower than the high one but no Jower than the mediom one it s medmm-flow
period.

W hen the stage is lower then the medium one bot no low er than the low one,it is low -flow period.

When the stage s lower than the low ane ., i dey period,

R I



2 Grraded by discharge:

When the discharge is no less than the high one it is high-flow penod.

When the discharge 12 less than the high one bul ne less than the mediom one, it is mednem-ow
poriod,

When the discharge is less than the mediom one but no less than the low one,it is low= flow period,

When the discharge is less than the low one ., it is dry penod. r
44.5 11 the resulis of siage (discharge) gradation graded by the occurpence
discharge are greatly dilferent from the actual sitvaton of a hydrometne s
may be determined by analysis based on historical data and practical ¢
446 Stageldizscharge) gradation may be determined by the f :
stations, and analyzed after a certam amount of data is ::n-lln-:'

1 The gradation may be determined by interpolaiG /‘t’t-lt h:fl.‘r't]':ll.'t o the graded stages of
upstream and downstream hydrometric stations.

2 The gradation may be determined by the ?‘& of The highest Mood @1age mvestngated,

3 The gradation may refer to that ufh & wilth similar hvdrometnc condibions.

4.5 Mu:ll@ﬂ:' igh Nood discharge

451 Acconding 1o the principle ¥. efficiency and speed”, a1 technical and water regime
characteristics of a hydrometric slﬂ;i us measurement sche formulated for high Mood
discharge measurement. kl/
4.5.2 Before the a

miusl be carrlied ouw
453 The lu
mEH:ﬂIFiI‘lH Im L MEASLUTerment l.'.'l.'lI'I'!Illnl'l‘:‘I.'l

should I_l-!..|l
4547 ing methods may be m:lnpmrl flond discharge measurement ;

7
all kinds of high ﬁﬂﬂdj%:ﬂ messurement schemes, drills
surement safety.

»

scharge measurement ¢ highest accuracy of instruments or

i, the

easurement scheme with a higher accuracy

efurrent meter method,
2 The float method.

3 The slope-area method,

4 The aconstic Doppler current profiler method.
5 The elecine wave current meter method .

6 The hydravlic structure stream gouging method.

455 Acconling to the Mow charactenstics in the high food period and the techmical equipmen of a
hydrometric station, discharge measurement duration shall be shonened, and appropriate discharge
measurement method setected . which shall be in accordance with the following requirements:

1 When a discharge measurement scheme i the high llood penod is deployed , the commaonly
used discharge measurement methods in the station shall be preferred.

2 When the current meter method s adopred w mepsore discharge , representative verticals may
be used 1o simplify discharge measurement for special water regimes such as the sharp rises and falls of
stage, Mequent stage changes due 1w Noctuating backwater, severe ice low and dramatic changes in
water regime in the icy perniod. The representative verticals shall be determined through a simplified
analysiz of histoncal dita, The uncertainty of the velocity of representative verticals shall not exceed

|



Bl oand 103 Tor stations where discharge iz measured by the multi-vertical and multi-point methed and
by the less-vertical and less-point method . respectively. Cross-section area may be referenced from
recent measurement data.

3 When ot s difficult o adopt the current meter method, other commonly used discharge

measurement methods may be selected according 1o the requirements of the dis € MEASUrement

necesily duration and accuracy in this code,

4  For small and medium-sized rvers with shamp stage rises and fallg and water surface

slope of a measuring reach, the slope-area method may be used o the HI miter method or the
1in§_: allowed.

g objects may be meazured

pat method. For small slope

uniform floar method cannot be used if the discharge measurement d

5 Floods with sharp stage rises and Talls and a large amou
by the floating objects floar method or the midstream flo ob

nvers in plan water network area, the midsiream Tloat me :’mlfﬁ!r ol

4.5.6 When special flow conditions caused by dam ch iversion debnis low  barrier lake ete.

oceur, discharge meagurement methods suitable sremyent conditions and flow conditions a1
=y

that timie, such as electric wave current meter, for emergency discharge measurement.

46 I}iuhn:.g\

d.46.1  The current meter mefhnd
small Most method may be adopted
meter. When some verticals i ihe

meter method and the »

i

ment in dry period

nzed for discharge measgement in the dry period. The

th cannol meet the m uirements of the current

easuring requirements afthe cigrem meter method , the current

) thod may be mixed 1o co ¢ discharge measurement.

4.6.2 When over AN1E M A FIVEr OF a0 I cha at the bottom of the river affect
normil disrha‘rie_ 11 the dry penod , the & ghall e removed and the nver bottam
flattened wh

4.6.3 1&’ i i Cross-section s | X \ﬁl i fegquired for velooiy measarement by the ome-
proint r method or flow 'l."flnli'ii:"-.l.‘l.‘i er than the normal operating range of measuring
s Ue following measures may be ke

I A measuring reach shall be regulated with a regulated length of more than 5 times the width of
water surface i the dey period,

2 Ifthe accuraey of discharge measurement cannot be guarantecd alter regulation, the reach may
be narmowed or backwater measures adopied.

3 A measuring reach with large depth and low fow velocity may be narrowed, The length of the
narrowed reach shall be greater than 1.0 times the river width. The gaugng cross-zection shall be
areanged in the downstream of the narrowed measuring reach.

4 If water is shallow but flow velocity is high enough.a narrowed reach may be canalized . and
depth at most verticals shall be above 0.2m, The slope of the narrowed reach may be between 122 and 1:4,
and the canalized length shall be more than 4 times the river width. The gauging eross-section shall be
loscated downstream of the canalized reach, and the length from the intake shoubd be 6025 of the 1oal
length of the canalized reach.

5 A distance should be kept from the regulated reach to the basic «tafl gauge cross-section, A
temporary gauge may not be set up if the stage of the basie staff gauge and the discharge of the regulated
crozs-gection are n good relaton in the dey perod. Otherwise, & temporary gauge =hall be zet up i the

= JY



regulated crossszection,

464 When depth in the eross-section is too small, flow velocity too low. or backwater has obvious
influence in the dry peried. and it iz difficult 1o regulate a measuring repch or completely eliminate
backwater influence by regulation, a measuring cross-section may be sct up, A temporary gauge shall be

set up in i measunng cross-gection in the dry period if one of the following situations Sccurs:

1 Flow m basic stafl gauge cross-section is scalléred or there are m reams of flow,

backflows. ete. ’
2 The stage and discharge are poorly correlaned \
3 The discharge of a measuring cross-section is frequently meagured §n ry period.

Py
gaic #1all gauge cross-seclion

¥ [30 low i a short time within a year
ATy MERsUrng cross-section may be

witer resources management, dischange

4  There iz inflow or oulllow between measuring cross-zockg
in the dry period.
4.6.5 11 the cross-section depth is oo small and/or Tow

1o use current meter or anificial regulation measurg#, a
shifted 1o a reach withour water inflow ar m.nllnw-::_l-‘ r
466 For hydrometric stations serving t 5

megsurement accuracy should be tested im%u 1o determine discharge measurement scheme
in the dry period. The permissible ¢ ﬁ‘Nr{ discharge measurement m the dry penod shall be n
accordance with Table 6.1.2 of thi m:eeu the reguirements
Flow velociy-measaring \'Eﬂjfn|5/} perwd shall be select
Table B.12.12-1 to Table B -3 of this code if dischar

ALET TEROURCEs MANAZEMEnT.
g lo the scheme given in

accuracy is not tested at a

station n the dry pen r

4.6.7 I wading ip 15 wsed , the personnel I mm%'s.ide the current meter, facing the
directicn normal and the distance }tlwq:h meter and dischargs measurer shall be
kept more 1l uning flow velocity miEASUI 1.

- ] 4.7 Discharge s

F
4.7.1 e furrent meter method or acouste Doppler current prafiler method may be adopted  Tor

ent inicy period

discharge measurcment in the icy peniod.
4.7.2  Iithe current meter method s used  the following requirements shall be complhed with;

I I ice holes are drilled for discharge measurement, brash e or slush ice run shall be removed
before measurement,

2 I there 15 severely upwelling water ona gouging cross-section or the area of frazil slush under
the ice in the cross-section exceeds 204 of wetted cross-section area, the gauging cross-section may be
shifted 10 a cross-zection without upwelling water over the ice or with less frazil slush.

3  When ive layer is thick in the freeze-up period . special ice drill should be used to dnll holes for
dizcharge measurement,

4 When the boundary of stagnant water under ice is measured , a measuning rod tied with red and
white hight fber cloth or a long tube i mpected wath colored golution with similar specific gravity o
water may be extended into an effective depth to observe whether water flows.

5 Under severe cold weather, mstrument surface may be coated with kerosene or coverad by o
thermal insulation and anti-freezing cover to prevent the surface from freezing after the instrument is
withdrawn from water, 11 the instrument freezes, it shall be melted with hot water, ghall not be twisted

« B[«



or knocked the instrument Torcibly 1o remove the ice Taver of itg serface,

6 Ifice liyer is not strong enough. discharge should be measured when the temperature is low in
the momimng.

T The ollowing measures may be taken when ice cover with intercalated water layers ocours at a

HAUZINE CrOss-8ection

1A temporary eross-seelion for dischange measurement may be set up.
all section of

21When u gaugmg cross-s00nion is narrow , a8l the ice on the cross- c‘u :
1 accordmg o the

the reach nearby may be removed, and discharge measurement
measurement method in the free Now period. i :"
il i[Gicul

3For large nvers, layerad measurement may be carmed

[ 1o carry oul lavered
measurement , long slot ice holes parallel to flow -|:| mn

section. The length of the we shot = determined 11 flow velocity and the thickness of

immersed e,

4 1When the channe] eross-gection betwee e fayers is not Tilled up with water, several
iee holes penctratng through each 1 %ﬁ drilled a1 & certain distance upstream of &
ERUEIME CrOSS-SECTn 10 CONCenign W 11n'n|gh the ice lavers to the lowest layer, After
stage Lurns slablt.dtschurg% nt may be carried out on the gauging cross-scction

drilled on the gauging cross-

accomnling to normal meth

al dhl:l:l:rp MEeasnrem

r_,f
48.1 According tot rictenstics of a hyd mmrtl‘iM1 existng technical equipment,
tidal discharge shi sdred by current mmI ity ti-vertical simultanesus discharge

M asuremenl m

profiler method , the ulirmsonie ransi
velompy method, etec. When a tdal discharge
¢ measurement methods of the station <hall be

ard-1ypee aconsioe [

Cross-section  Aver
-,

= deployed , the comn

may be referenced from recent measured data, and the following requirements shall be complied with;

I During twlal discharge meassorement, the correlation between ongmal representative vertical
and mean flow velocity at a cross-section shall be calibeated a1 least 15 times, and the 1 test shall be
carried out,

2 When the correlation between representative vertical and mean fow velocity at & cross-section
1 reestablished ., the times of calibration shall not be less than 30, and the total random uncerainty of the
error of the determination of relation corve shall not excesd 155,

3 For wmporary tadal discherge measuring cross-section, the accuracy of determination of
redation curve may be relaxed as approprate,
483 For hydrometric stations with the horizontal acoustic Doppler current profiler method . the
accuraey requirements of determination of relavon curve shall be the same az those in Arocle 4,82 of
this code. Onginal correlation curve shall be calibrated every year, and the calibration times shall not be
less than 15 incand againgt Mow direction, regpectively,
484 Slack tide tme shall be determined according to the following methods:

1 The vertical and the location of the measuring points of the occurrence time of the slack tide of

-

s B] »



Mocd amd ebb tdes should be determined by tes analysis, Before test, o current meter may be placed
near the 0.4 times depth to measure the mean occurrence time of the slack tide at verticals. A current
meter may he placed at a vertical between shore and midstream to measure the mean oceurrence time of
the slack tide of full cross-section if the multiple verticals by vertical measurement is adopted, If
multiple verticals are used for simultanecus measurement, the mean occurrence tig@ of slack tide shall
be determined aceonding to the anthmetie mean value of the slack tide times of riecal. If there is
no signal on a current meter for 1808 it may be regarded as slack tide, T ntﬂ:i o tude lasts fora
perod, the mean value shall be taken.

2 I a current meter is not used for measurement., the mean flgw An‘@}'dmg‘mph Al & cross-
section if the perod Before and afer the tuming of Toomd and ¢bhbo plotted and interpolated,

=
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3 Check and analysis of discharge measurement results

5.1 Check items and methods

E1.1  The resulis of a single discharge measurement shall be checked a cording o the
principle of "compubing ., provessing amd analvang the data once leh ssurerment s done”. 11

nel wndlng corrective and

o forl lowing stems ;

errord are found In measurement on site, causes shall be traced,

retmedinl measuees shall be 1aken,

5.1.2 The check of a single discharge measurement TE"'E-UIIF i ng

1 Swandardization and completeness of on-site mea r&cﬁ-f-s andl reconds,

2  Rationality ol discharge measurement :rl:'r-ulls

3 Ratonality of discharge measurement 1| me
5.1.3 The check of the measurement n:cnn:l f 1y uil:'|:r'rh at a measuring point and distance
from initial point shall be measured on- -n.ta.n i" surement and catculation resalt, in combination

o An cilie conditions at meazunng snes, and shall be o

with statron characiensiies, nyver regy

accordance with the foltowing requi

I The flow velocily distribu ot verlicals shall o check and analvze iz

rationality. If abnormalities nd . fauses uhalil be investiga + are obvious measurement

I e, r

om of the mean flow

ETTOrs, Te=-MEasurcmen

2 The trans

i :.r i mraJs- ar float flow velocity and o

channel crogs-se e ploated , and the mn & Iramnaverse distnhution checked and

ities are found ., causes shal nvesh
L
CHIE ] :

L, ! 5 5 iy - :

representative vertical 15 u or measurcment at a tdal current station, the
hydrogtdph of index velocity shall be ploted, and the continuity, uniformity and eationality of flow
vielocity change process shall be checked and analyzed.

analyzed., 1f al::~|:|- If there are measurcment errars, re-

e e gt =
ey

4 For a station with flow velocity measurement by fixed verticals, when it is difficalt to plot an
analyzing disgram on sie doe o the constraint of the measurement conditions, or when the time for
discharge measurement needs to-be shortened due 1o the sharp fluctuation of stage.the measured resulis
of vertical depth, Mow velocity at measuring points and the mean flow veloeity ar verticals may be Tilled
into the comparison checklist of velocity and sounding results made beforehand . which are checked
againsl the messured resuliz of adjacent verticals and previous measurement,

5.14 The results of discharge measurement shall be computed and checked on the day when each
dizcharge. measurement ends, and the mtonalivy shall be checked and analyzed acconding 1o the
[ollowing requirements:

1 The curves of correlanon beiween stage or other hyvdreaulic factors and discharge, stage and
arce, stage and velocity shall be plotted, and their change trend and the mtionality of corresponding
relations among the three curves shall be checked and analyaed.

2 For stations adopling continueus measured discharge process line in data processing. stage .
Mow velocity, area and discharge hydrographs may be ploted, and the rationality of the change process

LI



of variouz elements checked by comparnson,

3 For dischorge measurement in the icy period, a flow correction cocfficient hydrograph or
immersed ice thickness and temperature hydrograph in the icy period may be plotmed 1o check the
rationality of discharge in the 1oy perod,

4 When abnormal discharge measuring point s found, the causes shall B nvestigated and

analyzed. For a controllable measurement which cannot be correcied, on-sg tigation on the

measuring reach should be conducted .and sdditional measurement ghall be Hlkﬂ'n feir Werilieation,

515 In the rmoonahty check and analysis of discharge mnrmlun:m::lx cment, the dischange

megsuring points shall be plotted on the corresponding position of angourly : ydrograph after each

£

dizcharge measurément. For stations adopting the Gl meth Hogic data processing  and
discharge computation, discharge measuring poings shall hgﬁ:nt drop hydrograph at the same

th@ﬂ!u[im: of the dizcharge meazuring

raulic factors and discharge. 1f the

ntime and @ comparative check shall e made acconding

points on the curve of the comelation between =

arrangement of Mmeasurement Hmes Canmes Sa: uirtments of the determination of relation

curve for datn processing, measurement om ikcreased accordmg 1o water regime, or the

timing of the next measurement shall be adips
chl

station shall be rego

and analysis

521 The characteristics of a h

comrol charactenstics of the s .stage-discharge relation,

ed . mamly includimg the

ngipg fendency of the scourng and

silting of & cross-sectio Je siribution potlerm at vertic i]‘lc ransverse disinbution trend of
Mo verticnl seloei L.
5.2.2 The analyegs ntral charactensies of ; ac statien shall be m accondance with the

following requits - 55 “
i -
1 _‘Tf P curve of the rekition \I tage or hydraulic facters and discharge, The
corme e sof the current year and pre'l."l'r? ar shall be drawn on the same chart for comparison

s0 A i le tind the change and transfer of the gtation control from the desviation trend of the relation
curve . and analyze the causes.

2 To plot the corve of the relation between stage and percentage deviation curve of discharge
measuring points so a3 Lo understand the transfer and change of the station control from the deviation
and trend of the discharge measunng poins,and analyze the causes.

3 To plot the curve of the relation between the positive and negative deviation pereentage of
discharge measurmg points and fime 50 as to understand the change of the station control with time , &nd
analyze the causes.

4 Todraw the curve of the specified discharge values according to the measured equivalent stage
for many years s0 a3 (o understand the change of the staton control from the fall or rise rend of 2 s1age
curve corresponding 1o the specified discharge.and analvze the causes.

523 For a staton with unstable river bed, the relation between scounng and siling of the gauging
eross-section of the station and hydravlic fretors and that berween seounng and silting and river regime
shall Be analyzed onee every 3 o 5 years, and the scounng and 2ilting triend and the change of the river
bied shall be analyzed.

524  The meassured data of the muli-pomnt method shall be used 1o analyze the Now velocany

o B



diztribution pattern at a vertical, When varioos verticals at & crosszection are similar in velocity
distribution pattern. & standard flow velocity distribution corve at & vertical may be plotted. Whien the
Now veloeity distribution patterns of verncals an each pant of a cross-gection are not fully identical . twe
or three distribution curves may be plotted , respectively. For hydrometnc stations with large stage
variation and different vertical velocity distribution patterns at different stages, the distribution curve of

different stage ponts shall be drawn, and a flow velocity distnbution formula by curve fitimg
may be used to-analyze the relation between the flow velority at varioons rel,Et'we MEASLFINE points
and the mean Now velooity at a verhical. ‘r

slages 1o afalyee the transverse distnibution pattern and change of ow velority al a vertical,

)
AN
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525 A hydromemc station shall adopt the data measured by lh;ult_ wl method ar different
1
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6 Assessment of discharge measurement accuracy

B0 General requirements

6.1.1  The test of discharge measurement error or comparative gruging #{l%jﬁ
stabicn with certan representaliveness amd suitalile measurement or 1:1; son conditions, and the
T

¢ af o hydrometric
accurecy of the results may be assessed by analyzing the error tes tive gauging data, For
bydrometne stabons with the same characterstics and measure off= i the same region, the
comprehensive results accuracy of the region may be used g joiess 55,

I}he determined according 1o data

1 meter method shall comply with the

6.1.2  The accuracy mdex of a single discharge measu
th

purpose or the needs of client, The permizsible error

requirements in Table 6.1.2, which may also h. ference for other discharge measurement

methods, For hydrometne stations with ¢ ctions, the highest accuracy index shall be

adopted. - ;
Tabbe 6.1.2 F'errnhﬂhh:rrlrn messarement by the current meter method

Permiaszhle rem
XL
Siminn class Stage pradetiom ;
Hyrdroaksge ,.-:I 0 Wrs reperarers Mg
e
- i TnmgasEinm i A BT

¥ | & . -
I 5 |IQ; H! ] L.h=1
Clss | 7& jumd ||/ & ™ i ,-. 2.0-1

i
1{' L] - B 7 —2.8=1
- 3 .
by :ﬁ Il"tu.:l. & ""\ i i W - 201
Ll # Medium T ] 7 7 —2.5-1
~ | T h[1] (£] H & - A=
High & b H ki —2:0=1
Cless 1 Bledinm o 14 i & A=l
Livw 12 12 LL 14} i |
Mobis: | X —Il.ﬂllr:'il-:lu i oty Al 550 il mohleleiei kv il

2 jig=systemaiic error,a conirl index for different dara purposes. The permissilile ermor of s single discharge measurememe das
[nr other purposes miy be deermined by analyss as requared,

6.1.3  Appropriate measurement mstruments and methods for hydrometne stations shall be selected
acrording 1o the accuracy index detesmined in Table 6.1.2 of this code. If conventional instruments and
methods fail to meet the specificd accuracy requirements, the measurement methods shall be changed or
a measuring reach or @ measunng cross-section artificislly regulated.
6.1.4 The measurement accuracy of a hvdrometne station for specific purpose may be determined by
the purpose of setting-up the station according to Table 6.1.2 of this code.
h.1.5

activities. if the accuracy of a single discharge measurement fals 1o meet the requirements in Table

Far hydrometne station: whose meazurement condions are senously affected by human

" BE



6. 1.2 of thiz code, the accuracy class may be lowered down or other discharge meazurement metheds
with equivalent accuracy adopted.

6.1.6  In the cases of special water regimes caused by dam breach, lMlood diversion, debris Now  barraer
lake, et the accuracy of emengency discharge measurement may be determined accomding 1o the local

messurement eonditions and methods at that time,

6.1.7 For nivers with a small water quantity , when the permissible error of £ IMeHSUTemenl
in the low-flow period does not meet the requirements in Table E.]% of
i

expresscd as absolute error, and 115 mdex shall be determinesd 1hmug]1‘1

eodle . it may be
alyvsis of hstorical data
of the station.

6.1.8  In areas without error test data, representalive statio duporable conditions shall Be

resulis of the station and the

,mr?n asurement scheme improved

o random error, undetermimed systematic

selected 1o check the accuracy index specified in this code. _I,L

accurey index specified are meongiztent data shall be ana
6.2  Errorsou

6.2.1 [nscharge measurement errors may
Random error shall be described with random
‘;Nc ording to the nomal distnbution. Undetermined
EEm uncertainty af a o ence lewel of no lesz than

uncertamty &t a confidence  level

systematic error shall be desen
95% . Determaned systemalic ermor corrected . and meas ull rontaining spurious
errors eliminated.

6.2.2 The emor sou afl trol of the current meter, shall be in accomdance with the

r caused by flew chirection deflecnon angle.

5 ) Error caused by the non-parallel axis of current meter and streamline.

& Error cavsed by the mierference of an obpect entermg the water meazured,

71T iming error.

8)Error of current meter calibration.

91Error caused by the mperfection of 8 measurement scheme , mainly manifest i the emror of
flow velocity pulsation caused by the insufficient duration of the flow velocity measurement
Al measunmg points, the error of the computation of the mean flow velooity at a vertical
cansed by the insufficient number of measuring points at the vertical . and error caused by
the msulficient number of the fow velocuy-measuring verticals on a cross-section.

19 Error caused by improper operation during measurement.

T Emror coused by messurement conditions beyond the proper use of messurement instniment.,

2 The following measures may be tnken for error controls

1T o extabligh o regular ingpection and regigtration system for main measurement instruments

and tools and relevant measurement equipment and devices.

21 Toumely verily .calibrate and maintn mstrumems accordmg (o relevant regulanons,



31 To carry ot width measurement amd sounding according 1o the regquirements stipulated in
Section B8 of this code.
41To adopt effective measures for accurate positioning and the reduction of fow direction
deflection angle and the hydraulic resistance of discharge messuring equipment
EiDuring flow velocity measurement, the longitudinal axis of a hydromeffic boat should be
parallel 1o streamline and the stability of the hydrometnc boat maintai
61 To regulaie operation procedures.
TITommprove the mepsurement schemes, St
& Measurement conditions shall conform 1o the proper vse of -en:h'e 1 mstrument.
6,23  The error sources and control of the Neoat method <hal ‘ segordance with the following
rEfuirements: .y V
1 Error source analysis shall mclode the following: ”f//}/" L
11Float coeflicient sdoption error. \O
2 rosg-seelion borrowing or measunng ¢

- ] - =
Bl distnibution 15 uneven or there are too few

3 1When the cross-section [loat met

effective floats, resulting in efrome maccarate velocity transverse distnbution of

floats.

4)In a reach where deep-wa finat is used 1o measure disgharge ., error may be causced by
i conswderable change of d g the way.

E1F loat observation effof.

6) Timing errorg= %

TIF [oat fabn .

¥ Error © im[uence of wimd djn.'q:l;'q{ speed on foal operation.,

2 The measures may be Iﬂktn_‘;ﬁ%

_I.i loat coefficent test o i

ifions permit, 8 measuring cross-8edtion shall be adopted a5 much as possible . and cross-

echion measurement error shall be controlled according 1o relevant width measurement and
sounding regulations.

31 When the cross-zection Moat method 2 used, the number and transverse distnbution positon
of the [losts should be controlled 10 make the transverse distribution curve of foat flow
velocily more representative.

4)When the deep-water float or float rod method 55 vsed for discharge mepsurement, a
measuring reach shall be selected according to Ttem 5 in Article C.1.1 of this code.

SIMeasurement shall be carned out in accordance with the requirements for floamt low velocity
measurement in this code and the relevant requirements for the uniform design of floats shall
b uzed for discharge measurement.,

61 To time with a stopwatch with high accuracy and check frequently to eliminate timing
systematic error,

6.24 The eror source and control of the acoustic Doppler current profiler method shail be in
acrordance with the following requirements:
1  Error source analysis shall inelode the following:

1R andom error and systematic error caused by the noize of acoustic Doppler current prafiler.
. 28 .



215ounding error,

3)The Now velocity measurement error of a hydrometric boat, mcluding botiom tracking error or
Global Positioning System{ GPS Ipositioning error.

4 1 Measurement error of the distances from the start and end of the messurement o bank.

81 Error caused by a high ratio of hydrometric boat speed to {low velogity.

6 Error caused by a high ratio of the drea of noh-measured zenel surface tlom layer, lelt
and right bank area }to the area of measured zone,

T1The measurernent error of a cross-section ans,

#1Ermors caused by factors around flow meluding pulsation

discharge . bisd load ar the bottom of a river, exiremely s iy 1

9)Errors caused by human [aetors. .y ‘.v

2 The followmg measures shall b+ taken for error ¢ m/{_’

1iDifferential GPS may be used instead of r‘& g to mensure hydrometric boat speed
in & measuring reach alfected by"moving

2)For the gaugmg cross-section whe t-‘ cannnt be avoided , the fixed-point multiple
verticals method should be adopied .

3 A transducer shall be install 1 %dcplh measured accurately to avowd imput crror.

415hore distance shoulkl be measured by & laser ra imder or tape. and the visasl
estimation method not be u

S15hore shape coefliciod of bank discharge coefficient 3 Iy selected.

60T he Mo velariy © n models of surface and lanking distance shall be correctly
selected. er function law may sl power exponent or other flow
velocilwex odels shoukd not be ¢ Senention should be paid o the influence of

flow.
ance ghall be se ﬂtt@% Creguency of o transducer, and the blanking
value <hall not be set 100 smal
carnect dellection angle correetion value shall b inpot i discharge measunng soliware
9 Appropriate working mode shall be selected.
1A unit Jength value (MS) shall be zet according 1o the frequency of o transducer, the
maximum depth or the maximum number of units (MN).
11)The 1otal dueation of measurement shall not be less than 12 minutes, and a1 least 1wo one-
way measurcments! one measurement evele bshall Be conducted.
625 The error sources and control of other discharge measurement methods shall be in accordance
with relevant codes and instrument mstructions, or in accordance with the following requirements ;
1  Errorsource analysis shall imclude the follow ing:
1 Measurement conditions do ot meet the use comditions of the instrument or method |
2 ) Instrument crror.
3 Instrument verfication and calibration error.
41 Positioning ercor,
S M mproper parameler setling,
2 The following measures may be taken for ermor control:
11To gelect appropriate measurement mstruments and methods according 1o the measurement

. 20 .



conditions,
2)To tumely verify .calibrate gnd maintam instruments according to the refevant regulations.
3T condivions permit ., appropricte parameters are selected through comparative test,

41T o strictly abide by instrument operation procedures.

6.3 Assessment of discharge mensurement accuracy

63.1  The accuracy of discharge measurement resulis may be indicated Ly synthelie uhcertainty. For
hydrometric stations of all classes. the synthetic uncertainty of each staspn shall bé computed once a
year aceording to high. medium and low stages, and filled in a dischagge J;z

accuracy assessment of measurement results, -

6.3.2  The relative standard deviation of each component r_i:ht: 11 be estimated in accordance

with the following requiremenis: f’//!/'
1 Forthe g independent measurements of a ¢ i:N ent, the relatve standard deviation of
foo
i

le a5 the basia [or the

ETHLInN
the component hall be estimated acconding to the %Q ulae:

Kz = (6.5.2-1)
"
: rZ.:{T' -Y) (6.3.2-2)
where  S5—relative standard devia harge componentsi
¥ —arithmetic mear§v of kimeasured values of discharge nent ;
¥ —the ith meagyre alue of discharge compone
2 When the n lentmeasurements m:-ntir?d a conducted several times and therr
redative values may b « sample ohaervations o arent, the relatve standard deviation of

the componen ated according to the ulae s

[h.3.2-3)

N el

I

|

|
|

where  y— approximate tree vilue of discharge component

(%)—n‘]aliv{: vialue obtained from the #th discharge measurement of o certan discharge

O

P !

(—) — anthmetic mean value of & relative values of a certain discharge component.
¥

633 The random uncertamty of each independent component of discharge is taken at 952 of
confidence level and shall be estimated acconding to the lollowing requirements

I When the sample size of measurement series 13 ne less than 30, he andom uncertamty shall be
2 times the relative standard deviation.

2 When the sample size of measurement series 15 less than 30, the random uncertainty shall be
caleulated by multiplying the confidence factor [ Stadent’s (1) value] in Table 6.3.3 by the relative
standard deviation,

= &0 .



Tabde 63,3 Sindeni's) ] valoe al 95% of confidence level

Sl =01 Stealent =) Suighera al el I Stuniledii sl b
i wiloe Sl i walue e v walue
2 1270 % 2.0 1 213 2074
i 43w n 1. 6T 17 2,130 2.0k
i AR 11 .28 ] 110 1044
G 2EM Iz 2.0 14 2 06
h | 13 2178 || 2A5H
T EA4T 14 2. 160 21 28 20152
H 2 365 15 2 |5 12 1] 2144

6,34 The uncertmnty of a discharge measurng inst T

3 =
pf'a}' he determined acconding 1o the

accuracy index given by manufacturer,

6.3.5 I discharge can be expressed as a fun b veral components and cach component 1=

azaumed o be independent , the tofal random shall be calculated accordig to the Inl]nw'tng

formula: - A{t
=28 —']  f (B.2.5)

where X, — toial random un
£ = number of co
vl discharge companents %‘
YL
- Q‘{)'b)
=y
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< :
\ "
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Appendix A  Methods for accuracy classification of
basic hydrometric stations

A.0l The sccuracy classification of basic hydrometric stations shall be d

according 1o Table A.0.1, S’

Table AT Classification criteria I'uﬂmrl:rul'hrd'mnn#w
[

lbrmm # v

Arcumry -y l.'rlll'l-'.i,gl.' arcal km” |

three ¢lasses

classificminn Arfurscy miuinemeiis Mlain tmske al hydresin rr 2] A anil
-"’/ ‘. Werarea
sefniimal mei

Toeedlect the apmmifilis peyuerd
Highest accuracy of exsting patiem ol

(R | aperraminng sl methaoals el e walues @ Line el A0 S5 HH
e mchieved data nesded by economy

vt the represemsative  SeTic

Agcziy may b Liread s moguenad 10 papkond e warl

o L1 s v IRt
e B 1] ]

Closs srconding b i mi | patierns of hnlmilogical ch aht
conditees 2= whomg rover and moregion and wilid

Iy eocmomy aml socs

T colleet das ||iw; mufl yiek,
Nev ol |l change

redm  undler  vnrsses

[N utelealyn
hydralagical

ri'||||in'|'|'||11.1l fis mermes rigmvscTilali e,

walmiHiE, A= well as the = 2H] < JHH

alysis  and  calealatem

wril the dmn necded by ecomomy ol anety

A.0.2  Basin or provincial hydrologieal mstitutions may adjust the accuracy classification of stations
according to the factors. such as importance of basic hydrometne stations, data purpose, service
requirements and measunng difliculiy .ete.

AD3  I1 it is diffieult for a hydrometre stabion to meet the original accuracy requirements due to the
constrnt of sation control and measurement conditions, iz accuracy may be reduced by one clags, but
shall moat b fower than Class [ .
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Appendix B Current meter method

B.l  General reguirements
7

B.L.1  The following work shall be done simultaneously whenever discharge 1= méasyred .

I To ohaerve the stage af basie stali gauge, When there 1= a gan DURINE CTORS %0100,
stage shall be observed at the same time. For a hydrometnc station with sla CIVELIon peguirement ,

stage of slope safi gauge shall bie oheerved an the same nme, o Py

2 To measure channel cross-section. The measurepent o
with the relevant requirements stipulated m Section 3.2 a ‘ﬁr/c’:( HEi of this code.
3 Tomeasure low velocity at 8 measuring pow| or 'Qrw veloeiy at a vertical, When How
direction measurement is required _the deflection % rection shall be measured.
[

4 Toaobserve weather phenomena and

el cross-section shall comply

Near 4 Measuring cross-section.

5 Tocalculate, check and analyze disg wgasurement data and calculanon resules.
i lected according o that given i Table B12,12-1 w
EASUPEMENt ACCURACY 15

ay be selected,

B.1.2 A dizcharge measurement sch
Tabte B, 12.12-3 of this code. Wh

verticalz, multple poants and long da

B.1.3 The total random u ty of tidal discharge me .‘:{:?‘m sfinll be less than 153, &nd

syslemalic upceriainty th : ;1 r

B.L4 Fora hyd ot with little changes in five ouring and silting . the fluctustion
;

¢ discharge measurem

2 aof this vode, However, 1
|

ired . the scheme of multiple

exces] the reguirements shpulated in

difference of :atagacl
. & discharge measurement method may be

[vem 3 i Ay ]

mean fow velocity at avertical i= stable, the segmental vertical discharge measurement method should be
adopted when shamp stage {loctuation makes the stage fluctuation difference m one discharge

measurement process kely exceed the regqurements stipolated in Ariele B.11.4 of this code
B.2 Layout of Now velocity-measuring verticals

B.2.1 Flow velocity-measunng verticals shall be evenly distnbuted in general. capable of basically
comtrelling the mam turnmg points of cross-section terram and veloeny disinbunon along niver wadth,
The verticals m main channel shall be denser than those in nver shore.
B.2.2 Flow velocity=-measuring verticals shall be arranged for single-stream diversions amnd erosion
ditches in a cross-section with a discharge greater than 1% of the cross-section discharge.
B.2.3  Fora hvdeometne station with obvious changes in eross-section shape or transverse distribution
of flow velooity g5 stage grade changes, verticals shall be arranged sccordimg to high, mediom and Jow
Slages.
B.2.4 The position of flow velocity-measuring verticals should be fixed. When one of the following
situations ceeurs, the verticals shall be adjusted or supplemented anyiime

R



I Stage Muctuation or niver bank scounng makes verticals near river bank 1o far away from or
too close 1o the bank.

2 There 13 stagnant water of hackflow on a cross-secton, and i1 is necessary 10 determine
stagnanl water or backflow boundary or backllow discharge.

3 River bottom topography or the Nlow velocity distribution of measaring pogfs along river width
changes significantly.

4  The disteibution of fraxl slush s uneven or 4 fow wlnrhpm#m%ﬁ al 1= [rozen in the

iy period.

5 In the icy period, border ice appears near the boundary begween | we and exposed river
surface.
B.2.%5 Foral tric stati ith eahl Lsoundi dth

or & hydrometric station with cableway . soun mgmi].l;i

cable size signs shall be calibrated and checked arumlinKﬁé*n
1l

rement instraments. tocls ancd

Aol This code before uzing the
cableway.

1 be determined acconling 10 a discharge
measurement scheme selected m Section B-l@[ 5 e. For a hydrometne station with a violeni
main flow swing or unstable river M’d-ﬁﬁ ool plain, & scheme with more flow velocity-
NP

£ verticals in tdal rive ¥ be appropnately leds than

B.26 The number of fow velocity-measunng

measuring verticals should be select
B.2.7  The number of Now veloc

that i nos-tedal rivers. 510 7 vertical

= used for the measure Coand 7 109 verticals wsed

for the measurement by hyd e cableway. The number

especially wale or narmow

wn 3, When the water surface

nvers may be increase d approprately , but =hall

width and depth at e number of flow velocity-measuring
vertcals amd the bramk shall be adjusted accondmg o the

Huctwation of

B.Ad b .'::';l:v:lrtl poant method 1= used 1o measome mean Dow velooty ot a verical , the distrbuton
of flow velocity measuring points shall be in accordance with the following requirements:

I The sumimum distance between two adjacent measuring points at o veriical should not be less
than the diameter of the propeller or rotary cup of & current meter,

2 When flow velocity on water surface is measured . the rotating part of instrument shall not be
exposed o water surface,

3 When flow velocity at miver bottom is measured . & current meter shall be positioned below 0.5
times depth, and the edge of the rotating part of the mstrument be 2om to Sem away from the niver
bottom. When ice bottom or frazil slosh bottom is measured. the edge of the rotating part of the
mstrwment shall be Sem away from the iee Bottom or frazil slush botiom,

B.3.2 A current meter may be suspended by suspension rod or suspension cable. A suspended current
meeter ghall be in a horizontal state underwater, 15 the depth or low velooiy of most verticals 1= small, 8
suspension rod should be used.

B.A3}  The poswioning of current meter measuring points shall be in aceondance with the following
reuirements;

1 The distanes from current meter (o the side of o baat shall mon be less than 1.0m. and that to the
R 1



sile of a small boar not be less than 0.5m,

2 If a suspension mod i adopted. the current meter shall be parallel 10 the flow direction of
measuring peint ai that time, and the instrument installed on the suspension rod shall be able 1o rotate
freely within a certain range of horizontal plane. When a suspension md is fixed , one end of the rod shall
be equipped with a chassis, under which there shall be a tip.

3 I a suspension cable s adopted . the method of hangmg elliptical typé wight shall make o
current meter parallel to the flow direction of measoring pomt 8t that time ,Q.d‘k'c

ar a "splay® suspension with an adjustable center of gravily may be wdo

' POINT SUEpension
method of deflecton

angle comrection of suspension cable and measuring point positionigg determynation shall be selected

according 1o Section B9 ol this code, I the actual depth canmom
depth is looked up by borrowing the results of last crma-sg;l,?rn m

suspension cable is greater than 1407, the position of each l::-ﬁ;lf'
determined by the "trial and error method®. \&

B.34  The number of measunng point veloci % Modw welociy-measuring verticals shall be
determined according to the discharge meas e selected in Secton 15,12 of this code. end
the location distribution of measuring poinkye comply with the requirements in Table B.3.4,

Table B34 Flow Mﬂpﬁq bution of measuring points on vertical
Pa s A

Eelative depth posi

Meaaurimg posnt womber ‘% 2
o 4 Free fow perial ley penod
Lini L J b (5, L0 0.2 r"r 5
r - (LI L % ZALE
' 1L3.ALG *': LER Bo |
i hit Iﬂ@ -

n.H,-f.ﬂ -

by ellpucal type weight,
ment, and deflection angle of

oanl below water surface zhall be

Q0] L0 B R TR IR 0L 0L T DR DS, LD =

B.AS5 e J:a.riun of Mow velocy meisurement af o measurmg point shall b determined acconling
to the discharge measurement scheme selected in Section B, 12 of this code.
B.3.6  When a stagnant water 2one occurs in ¢ gauging crosssection, the stagnant water boundary shall
be determined by the analysis of previous test data or visual inspection. When the area of the stagnant
water zone does not exceed 32 of the cross-section area, it may be reared as a flowing warer zone.
When the area of the stagnant water zone exceeds 3% . a low-gpeed current meter, decp-water float or
other methods shall be wied 1o measure the stagnant water boundary , and the area shall be treated as n
stapnan waber zone.,
B.A7 When a backfllow zone occurs in g gauging cross-section, the backflow of the cross-section does
o exceed LMool downstream Qow of the cross-section, amd the upsiream and downstream lows are
irregular at different times, flow velocity-measuring verticals may only be arranged on both sides of
upstream and doewnstream fow junetion o determme the boundary of backflow , and the backilow may
be treated as stagnant water. When the backffow of the cross-section exceeds 15 of downstream low
of the cross-gection, i sddition (o messuring 12 boundary, appropriate number of Tow velociny-
measuring verticals shall be arranged in the backflow area to measure the backflow quantity.
B.A8  Round-trip measurement should be adopred Tor flow velociny measurement at a vertical of tidal
-« 45



current station, and the number of measoring points may be determined by vertical depth acconding 1o
[oliowing requirements

1 I the depth is Jess than 1.5m . the one-point method with 0.6 or 0.5 times depth may be adopred.

2 1i the depth is no less than 1.5m and less than 3.0m, the two-poimt method with 0.2 and 0.8
times depth may be adopted.

3  [fthe depthisno less than 3.0m and less than 5.4m . the three-point met be adopted.

4 Tithe depth is no less than 5.0m, the six-point method should be adgpred.
B.3.9 The duraton of flow velooty measurcment at a smgle measun Qﬁu[ tidal current stalon
should be 6= 1o 100s. When velocity vanahility s large or therggare _vemuﬁng points on A

vertical, the meazurement duration may be 30s o 60, -

: : : ; ; - :
B.3.10  Flow velocity at a vertical of tidal current station b red simultaneously at various
measurng ponts on the verncal with multiple current m &

A ‘h::uw velooity of vanous measurmg
urrent meter, and then corrected o

velocity of each measuring pomnt in tum . the

points on & verticel may be measured successivel
simultaneous low velocny,

B.311 I a current meter 15 used 1o measure
measurement and correction methods shalldee nee with the following requirements;

1 The revised graphic met

poantd except those on water sarf;
nver bottom hixed. When tide stape

points and adjacent measuring goilts w/be too large or oo = points shall be increased |
and  equal distance, A velocity
g poant in time sequence{Figure B, 3.110

*h measuring pomt on o vertical at any

decreased or adjust e the principle of wni

hydrograph is draw

Acconding 1o thi e%, the simultmesus v

i '
al c‘urrﬂn'rl perind m_a.:,-\
= e The time miervil ol

time in the casuring sequence shall be from river

hotiom Go wat rement should be short, with more imes of

Timsz (hi

Figure 3.2.11  Velooty hydmgraph of each measunng point an tbe vertical of fuctuating tide
|—wmier surlace memmeg, painte2—iF messuring point frem river bobiom  5—=d2 meassnng point fmm river boitom,
d-d1 peensuring poing om ever koo - fver bonom meksansg point

2 The revised velocity-hydrograph method. The six-point method should be adopted, and
measurng pomni position calculated according 1o relative depth, Measurement zequence shall be from
nver bottom to water surface, and the measurement time at each pomt shall be recorded. The time
interval of each measurement should be short and the times of measuremnent more. The measuremens
and correction methods are the same as those m [bem 1 of this article,

3 The revised isobath-velocity method. The two-point to six-pomnt method may be adopted.

* b e



Measurement sequence shall be from water surface down o the measuring point with & maximem
depth. and then up to water surface pomt by point. Except for the measunng point with a maximuom
depth, the other measuring pointg shall be messured twice. The time interval of flow velocay
measurement at each measuring poant shoold be short and roughly cqual. Except for river bottom flow

velocity, the flow velocity of the other measuring points is the mean of two @feasurements, The

measurement me of the maximum depth measunng pomnt is taken as the me of flow velocity
measureTent a1 a verteal,
4 The revised water surface flow velocity method, The [hmu-puil\ gtlr'.'-ptll ni method may be

n

i ver batiom, and the

adopted. Measurement sequence shall be from water surface gow
measurement starting lime of water surface measuring points

measurement time of o vertical. The time interval of the n?,ltl
5

pgrorded az the flow velociy
re each measuring pomt should
w

be shart and rooghly egqual, After a poant at over bt fr‘;e- o Now welooiy on water surface
shall be measured again immediately. i
The correction value of fow veloony an ea " g point shall be caleulared according 10 the
- ¢
e f—1

- X — WV, (B.3.11)

lollowing formula:

where AV, —correction value of
Voo Tlaw velocity on wal

Vo—low velocity
f—ordinal

n—1otal

t method, the one-boat and mult-vertical
at and multi-vertical mg| adopted 1o measure {low velocity a1 a cross-

£ station, and shall be ina ¢ with the following requirements:

fixed on eafh vertical of the cross-section to measure low velocity at the same time,

2 Forthe one-bomt and multi-vertical method . when each vertical is measured by the two-point
method or three-point method ot shall be measured from one bank 1o the other bank , and then measured
from the other bank to the ongnal bank. The mean flow velooity of the round-trip measurement of each
mepsuring point shall be mken as the simultaneous velocity of last meaguring point, When the number of
measuring points on each vertical 1s more than six, measurement may be carmed cut from one bank 1o
the other i tum without any regurn measurement, The simultanecus Tow veloeity of each vertical at the
whole cross-section may be caleulnted by the method of plotting velecity process of measuning points

(Figure B.3.12).
ST YT S

Figure B.3.12  Seqoence of measaring points of the onesbioat and mudtisveriscal method
1,23, ~ttw seequenes ol measumemenl fl sack messanng penl, The sngh pomt s meeonad eneyamd ke ather poinis aremessored wice

= A7 .



3 For the multi-boat and multi-verical method, 1 e 3 verticals may be measored by each
hydrometric boat. The flow velocity measurement method of cach vertical and measuring points is the

same as that of the ane-boat amd muolti-vertical method .

B4 Flow direction deflection angle measurement

B.4.0 I the mean fow direction dellecton angle of cross-section exceeds low direction
deflection angle shall be measured. For a tidal cureent station with fﬂ!IIIJl'E' i ch it Mowe dieection

deflection angle. fow direction shall be meazured at the same time as Hx clocity "ol each meazuring
Cl

point on each vertical or pan of the representative verticals. For a tid tion with little changes

i flow direction deflection angle, Mow direction may only | al the verticalz with flow

direction deflection angle of more than 107, C?
B.4.2 For low directhion defllection angle measaremen i thi.m meter shall be wsed for a ndal
current station, while flow-direction meter or moo other hydrometrie stations. And the
fallowing requirements shall be complied with:

1 If a low-direction meter is u:: magnetic azmuth of low direction, and

vertical, the meter shall be read cont 5 times. with the mean value taken when a direct

calculate the difference between the mea azimuth and magnetic azimuth of cross-section
rﬂﬁ

reading flow velocny and fow direci is nak stabibe.

2 When a flow-direction met

e rotating shaft of the flow

£ i3 used and the reading v

too measure [low dir

the witer surface of fow

=3 2

stage, the dial a1 the upper e

the rotating shaft, W
of the flow -divectin

frecly with Mow di w Tlow veloeity, <\
3 Whe 4 i float is used w mnawn: i, the fleat should be tied 1o & flexible thin
line of ah]i T g and releazed fro fier the thin e s Gghtened, a2 sextant or

er shall be perpendicular 1o
s reading is zero, its point be aligned with 07 or 90° of the dial
&ize of the I'Enw—dlrer'n efer wll wing shall ensure that it may rotate

prot Lw%}' used to measure flow dirc d-;'l]ec'tmn angle. When a protractor is used for
e asi kit shall be drawn with a direction line, whose direction shall be controlled by a compass or
collimator tb make it coincide with or be perpendicular to gauging cross-section verticals.

B4} For cableway siatwns or hydromeine stabons with difliculiy in measurning  flow direction
deflection angle, the flow directuon defllection angle may not be messured when ot affects the total
discharge of less than 1% through data analysis. Bur the flow plane map shall be checked once or twice

a year for test.
B.5  Other observation

B.5.1 Ineach discharge measurement , basic stalf gauge siage shall be observed or extracted . When an
auxillary gauge is set in g gauging cross-section. stage shall be observed or extracted at the same time,
and the following requirements shall be complied with;

1 When stage chonges mubdly dunng discharge measorement, stage may be observed or exiracted
only once at the begimning &nd ending respectively of discharge measurement.

2 Fora hydrometric station with mean depth Targer than Im o and cross-section area change larger
than 5%, or mean depth of less than 1m and cross-section arca change larger than 10% , the number of
ohaervitions or extractiond of sage shall be inereased acconding to the requirements for controlling
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stape procesz and satisfying equivalent siage. calealations when the great change of stage in discharge
measurement process is likely to cause o great change in area of channel cross-section.

3  When discharge measurement process is likely to cross the peak or bottem of stage hydrogeagh,
the numbser of cheervations or extracts shall be increased .

B.52 For a hydrometre station with a slope stafl gauge, the stage of slope

I gauge shall be
IE K

urng discharge
megsurement . it may be observed only onee an the begimning of discharge meastr 1. When stage

observed acconding 1o the purpose of the station. When stage changes st

changes greatly durng dizchange measurement , i shall be observied u-nl:\ i begmining and onece a1

the ending of dizcharge measurement.

B.5.3  Arthe same nme of dach discharge measurement , wind wind speed force bas well

as relevant conditions near & measuring reach affecting th-r.r accurney and stage-discharge

relatinn, such as mbutary jackmg, backwater, Mood ]Jlam. } we dam backwater, eic. . shall be
obzerved and recorded om shore.

B.5.4  When ndal current staton i3 measuned wi ometric boat, the flage measurement of
cross-seciion stall gauge at that tme shall be ¢ [irst measurmg pomt on a vertical to the

measuring point down to the maximum rlap! \[}J scharge measurement, When multiple verticals
h

are measured with one boat, stage all be added to the first measuring pomt of cach

vertical, When round-trip measir lopied, stage measure shall be added te the First

measuring point of each vertical w measurements. When 15 found . stage shall be

cihserved at the same time.

r_,!’
& Check and mlhlenu?ﬂfﬁ. meter

enl meler, i IS necess; whether the mstrument = contamimiled

B.6.1 Befloree
ar deformed .
B.al A
iy
regrulngl
1

commaonly Used current meter, application duration, and the situation of flow velocity and sediment

ire and signal are normal,

ment rotates flexibly  and t nt
q - -
sed current meter = ’% sralively gauged with standby current meter
C

e s period , which shall be in ACED e with the following requirements

nurmber of comparative gavging may be determmmed according 1o the performance of

concentration n application penod, When a current meter 12 actually used for 50h 1o 80h, i1 shall be
comparatively gauged once.

2 Comparative gagmg should be earried out in the period of stable warer regime and the location
where How velocity pulsation is small and fow direction consistent.

3 Commonly used and standby current meters shall simultaneously measure flow velogity at a
same measuring pomt depth at the same time.and the special U-shaped measunng frame may be used
with the commonly used and standby coreent meters installed at both ends cespectively, The net
diztance between pwa instruments shall not be less than 0.5m . During comparative gaoging , the pozitions
of the twao natruments shall be exchanged.

4 Comparative gaoging point should not be close w rver bottom, shore or location where the
ntensity of flow pulsation is large.

5 Comparative gauging shoukd not be carmied ol between propellec-tepe current meter and cup-
type current meter.

6  Each comparative gavging shall incluode more than 30 measuring poiniz with large and amall
ERR 1 I



Mow velocity and uniform dizeribuotion, 10 the relative deviation of comparative gauging is not moere than
3% or not more than 5% with poor comparative gaugng conditions, and a systematic error may be
controlled within £ 1%, the commaonly used curtent meter may continge 10 be used. The commonly
ugeld current meter exceeding the above.mentioned deviation value shall be stopped in use, cause
wdentihed and = impact on measured data analyzed. »

T For stations without comparabive gauging conditions, current meter s alibrabed after
using for iwo years,

8 Il acurrent meter does not work properly or has other prc-hltm:sx WULF&E wsed . A current
ot b fo

-y
|1hMI|nwmg TECUirements ;
I Afer each use, current meter shall be cleaned {%Ey and lubricated according 1o the
method specified in the instrument manual. %

Il B suspended,
rosfie Lo rist shall be coated with buner,

realibsration even il i

meter exceeding the verification penod of more than two years shall
15 not used.
B.6.3  The mantenance of cumrent metor shall be in accond

2 When current meter s put mio box, iz ro
3 The partz of standby current metersq
4 Instrument box shall be placed in-q'

and corrosive substances, Heavy ol m

ertilated place, kept away [rom high temperature

5 All parts and accessonies igmnal place right after use.

6 Instrument descripti i m charts and formulac shall v kept.

o,

Calculation of measur rge

B.7.1 The calcula msisured  discharge L11
rl:':|u'in:m::nls:7"}

m initial poin and llt' \ ical may be caleulated acconding o caleulation
measurement method, =

Mow persod  shall meet the following

revolution, Br looked up from current meter check iz,
3 If measured Now direction deflection angle is greater than 107 and those of all measuring points
are recorded , the defllection angle shall be corrected before the calculanon of mean flow velocity a1 a
veertical, which shall B carreed out acconding o the Tollowing formmula:
V= Veosd LB.7.1-1)
where V., — llow velocity ata point normal 1o cross-sectionl m/s) s
Vo=—measzured Mow veloony at o poimiim/s];
& = angle berween Mow direction and cross-section vertical,
4 I there 1z no backfiow on a vertieal, mean flow veloony at a verlical shall be caleulaned
aceording to the fallowing formulae:
11For the eleven-point method . mean flow velocity at a vertical shall be caleulated acconding 1o
the following formula;

1
¥ ) r'n' :FIII Vu: -+ 1"?": = T 1II-I.-l L 1|'r'.|.+ “'rln + 'i-"'m T lII"--ll . U'H_ v|.|+ ':]-ri!l'-r| |_-:|

T 10
(B.7.1-2)
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ZIF o tive five=point method  mean Dow veloeeity ata vertical shall be calewlared acconding 1o the
following formula;

v"=j_lu [ Vs + 3V + 3% e+ 2VWaa+ Wis) (B.7.1-3)

F1For the three-pont method ,mean flow velocty ata vertical may be calow according 1o the

fellowimg formulae

1’". —== E | F-I'\:' & 1"III--I T i1 ] I "'lu I t B-?- 1—4:'
=_|:1|"' _|.'ﬂl_ .li'"_.."'h.:l l\ ; [H.?.l-.'a-:l
4)For the two-point method ., mean flow velocity at & verh calrutated sccording to the

following formmla: ?/f')' )

:%m. \\ (B.7.1-6)

S1For the one-poant method , mean Tlow v vertieal may B calcolated acconding 1o the
following formulae
- i'%v (B.7.1-7)
.\H KV, (B.7.1-8)
=K Vs (B.7.1-5)
V., =KV, (B.7.1-100
where 'Ir"_,—_rlaea elocity at a verticall qu
Vo Vere Vagseans Vi praen flow veloeiy aY(,l.ti o L0 times depth, respectively

w velocity coefficient éy\th:h.wmr surface and (0.2 times depth,
respectively(m/s), _J \

Mow velocity shall be negative, and the graphical

re if backflow on a vertical, the
met
indivadual

6 Begment arca shall be delimied by the flow velocity -measurnng vertical to divide wetted cross-

¢ used to measure mean flow velocity at o vertical. If there is backflow only on an

rtical, the analysis method may be directly used to calculaie mean flow velocity at a vertical,

section into several segments { Figure B 710 . which shall be calvulated according to the following

formuls;
3
s l"_:'_'___..--
E e
21w,
[
= ¥ s |,
A | 4
PRI
= o
1

Diml

Figure B.7.1  Segment area colculation and divizion
Ta=distance from inial poamim )

= ] s



-, (B.7.1-11»

where A, —the ith segment arcal m' ) ;

{—aordinal number of flow velocity-measuring verticals or sounding verticals (=12, g
o —actual deplh of the db vertical (m ), if sounding and Mew velooty measurement are ol
carried out simultaneously, application depth shall be calculated option of river
bowom clevation and stage dunng ow veloeny measurement ;
#r, — eross-section width of the ith segmentim ), S
T The calculation of mean flow velocity &t a segment shall be in We with the following
e Uirements;
I The mean fow velocity of the middle par of Twiyﬁ:'-'-' .

caleulated accomding 1o the [ollowing formulas ;\//{:{)

-measuring verticals shall be

Y

LT s (B.7.1-12)
where  V,—mean flow velocity a1 a cross-sectio %l segmentim/s);
V,.—mean flow velocity at the ith (), wherei=1.2,....n—1.
2)The mean fow velociy ar s ': ar shore or stagnant water shall be caleulared
according to the following fi lae s
4?%’ V,=aV,, (1.7.1-13)
%.Hi aVais-1 (B.T-14)
where  a—shoreside flow v oelficient.
31 The value of shafeside flow velocity coelficient mﬂ %me in Table B.7.1 according 1o
shore condi . .
%}: Table B71 Sho » bent
= ¥ ) -"-|Il.lrl'|-ﬂ.|l.'1'lllll|i|l:l'|_-‘ "'Ir ir vk
r-i?l;ﬂlt"rljl.'plhllnikrml-l}':lhl."D'#!il:':lHlI:I an i =hiome {h6T =1, 75
4 Uneven 0.8
Steep shure
Smascrh 5.4
Singnant waler algo At che junctien of stagnenn waliraml Boweg waler R

Motesp 1 When calrulaiesg mean flow veloeity of the lunk or stagnan waer ailge, the sbove talile may be s2ed for the mesn flow
wolncey af § verfical megsured on the bank or Aagnee wser edge with g decpewnier Nos) or g oombunation of Nes ed curmeni
ERLE.
2 1 thero g Back low cm oa eris-ped i pard i Tlow m Biack floier oosw shall be inegatnie.
B Segment discharge shill be calculated acconding 1o the fallowing formula:
=¥ 4, (.7 1-15)

where  g—discharge of the jith segmentim'/s).
9 Cross-section discharge shall be caleulated acconding to the following formula;

Qe=y, (1.7.1-16

where  Q—cross-section dischargeim’/s).
B.7.2 I the continuous discharge measurement method i adopted . cach cross-section dischange shall



be caleubated az follows .

I The first eross-section discharge may be caleulated from the sounding and fow velocity-
megsuring records of the firs vertical to the last vertical of the first measurement.

2  The second cross-section discharge may be caleulated from the sounding end flow velocity-

measuring records of the second or thind vertical to the last vertical of the first meas ent and those of

ment sel 15 =il

g 1o the order

the first or secomd vertical of the econd measurement. The ordmal numbser af

of dhischarge calenlanon,

the same as that of the previous set, bui 4 semicolon is added in lower nght gorme
3 The third and above cross-section discharges may be caleula
4  The beginning and emling ome of each discharge measu

b:)lthve methods.
I be determened on the basz
of the record time of the flow velocity measurement of HEJEE'[H;NEH

B.7.3  When the partial vertical discharge measorement x a.:!t)pitd.lht cross-secion discharge
3

shall be caleulated as follows:

1 To calculate the mean flow velocity of ; onding vertical acconding 1o the measured
-

llow velocity of mesuring points on some verh ifmo,

2 According to the relation curve | tage and mean flow velocity a1 a vertical drawn with

previous measured data, the mean flo

with the stage ohserved this rime.

3 Segmental discharge and © 1wn discharge are calow ing o the measured and

checked mean flow velocity a ical
B.74  The calculatico discharge in the oy wnnyl% i accordance with the following

TR UiPeTNEnTS;
1 The calcwlm

11Fn int method , it shall be :aqlt' ing to the following formula;

m | I 1]:|j (Vi + 2V V.. 2V V) (B.7.4-1)
\ ithe three-point method an shall be calulated acconding to the followmg formula:

z V. =% (Vig+ Vs + Vi) (B.74-2)

3iFor the two-point method it shall be caleulated according 1o the following formula;
V= :;—H-"..=+ Viaal (B.7.4-3)

4 1For the one-point method (i shall be caleulated accordimg o the following formuali.
V., =K'V., (B.7.4-4)

where Vi Vi Vie— llow velocity ot effective times depth of 015,005 and G835 m/s);
K'— hall depth flow velocity coefficient in the icy penod,
2 Segment area shall be calculated according 10 Formulal 8.7, 1-111 of vhis code. The depth value
e in this formula shall be an effective depth on a vertical with immersed ice. 1f there 18 border ice or lead ,
dizpth on the same vertical at the juncton of cover ee and free Mow area 2 caleulated by two kindg of
values. When segment area below cover ice is calculated, an effective depth shall be wsed. When
calculanng the area of Free Now s caloulaed , an actual depth shall be used. 17 the thickness of immerzed
ice on the vertical at the junction is less than 250 of effective depth, an actual depth may be used to
calculate the two adjacent segment areas,
o 3 s



3 When dizcharge im the icy period s calculated o 1otal cross-section area . immersed ice
arca . frazil slush area and area of channel cross-section shall be caleolated separately. If there is
an ice cover with imercalated water lavers or there are several streams inoa cross-section with
inconsistent stages , the above-mentioned arcas may not be calculated one by one. In the case of
! be calculated
the spacing of

border ice or lead , they mav be caleulated in zones., Immersed ice area

accordmg 1o the thickness of the immersed we on each sounding  verti

— e e L = L A

Figure 11.7.4 I:rmlgm;g
A=ires of chenpe! rrosssectinns Ay -crosss
|| !.Illlll'llll:]'i.||:r|.|.|,.|.|l PRt T

rﬂ\ " il sl ihickness sd-etivetive depeh
1 -fi. &
-""' zdul'& dorfigd -?[ﬂrgl_l'-f,-::l"' L +u‘ b=
[R.T.4-5)
.-.e'

g b frecze-up perind
wirler w - sagnant water area A —immersed ice area;

.'!n-

PR p
where A—im areal m’ 3

[ S hickness on the fnﬂ-l s nrJ uth sounding verticals measared

Jhank vo the othes(m i

(7 eracd ice thickness of i ]['I.‘ ry lm} . with the adoption of the measured

measured , the thickness of mmmersed ice in
) nd:lr].' may b used

rder ice on the one side to the first sounding

e oo ice hase bowmnd
am ice ole nearest 1o iee hase
Fry ety 1) - —distance [rom the hottom of
vertical o (o the first and second soundimg vericals, o 10 the last two sounding
verticals . 1o the last sounding vertical and to the bottom of border ice on opposite
bank(m )

B0, —distance from ce bottom to water surface on both banks. The position of water

surface boundary may be found on o cress-section map according 1o atage,

4  Thearea ol razil slush may be calculated by Formulal B.7.4-5).

B.75 When the acoustic Doppler current profiler method 15 used to measure discharge in the icy
perod, caleulation shall be in accordance with the following requirements:

I Mean flow velocity at each vertical may be measured by drilling freeen holes according 1o the
[ull cross-section lxed vertical method in the free Dow period.

2 A unit may be set and mean flow velocity ot a vertical calewlated according to depth. Vertical
Mow velooy west wme shall not be less than 30s.

3 The flow velocity of blanking distance may be mterpolated by the adoption of exponential
Mlow velocity digtribution, constant fow  velocity digtribution or other calibrated  low  velocity
distribution.

o Gl



4  Shoreside Mow velocity coelficient may be selected for the caleolation of bank discharge, It
may be determined by comparative gauging or according to cross-section shape in Table B.7.5.
Takle B.7.5  Shoreside Mow velocily coeMicient o

Shormaide coalitinn i
Wb B wimform 1y slinllisies 3o gero o sligung thoso IF'iT-I:' o
Lipeyvim iLH
Stewp shoee .
Smouth "‘h-— ] 4
Stagnim] water edige & the nmeion of Ssgmant waler ond Nowmg water i,

fi
B.7.6 The determination of flow velocity coefficients shall @qﬂr’gmn with the iollowing

TEUIrETERlS:

1 A half-depth flow velocity cocfficient in the H f-h.H.II be calculated by a vertical
Mow velocny distribution curve, which 12 plotied wy r_'.r data measured by the live-point
mcthod. The veloenty of 0.5 times depth is mturpu pared with mean Mow velocity at a vertical ,

it ts determined after several analyses,

2 A half-depth flow velocity coeflicunty
of velocimetry data measured by the six-ppi three-point meahnr]:-
umes depth in the free {1 rod may be determimed by

two-point or multi-pomt

3 The flow velovity coeliicn

/
the analysis of the velocimetry data

method. r
4 The Now velog et om water surface in 1I1Em period shall be determined by the
agured by the mul or other fMow veloemy dam of
roughness, ele.

miethods of measu red:._
-

analysiz of veloo
additional water
surface slope
B.7.7 Thee
g
TR

Il water sufface width is lezs than 200m and the deviation of relation poinis of stage and area on relation
curve 15 within =+ 35 or il water surface width is more than 200m and the deviation of relation points of
stage and area on relation curve 18 within £ 550, previous large cross-section results may still be used. 1f
the above tolerance is excecded , newly measured cross-section results shall be vsed. 15 one bank of
measured channel eross-section is silted and the other bank scoured deeply, the cross-section shall be
divided into the right and lell parts for area caleulanon asd compartson,
2  The calculation of mean flow velocity at a vermical shall be in accondance with the following
TEC LRI L%
11 The calculation formula of mean flow velocity at a vertical n tdal reach measured by the six-
poant  three-pont or two-point method shall be the same az that i non-tidal reach,
2)When the revised isobath-velocity method is adopied for measurement, the velocity of each
measuring point for round<trip messurement shall be arithmetic mean valoe,
31When the flow direction of each measuring point at a vertical is inconsistent . the algebraic
=um of velocity of each meaguring point shall be aken 1o caleulate mean fow velocity a1 a
vertical.

v i



3 The caleulation of mean Mow velocity at a segment shall be in accordance with the following
requirements;
1When more than 3 verticals are measured in Ddal reach, the mean Bow velocny of a segment
may be calculated by the caleulation method of non-tidal reach.
2)%When the flow direetions of the verticals on the both sides of the same segofent is inconsistent ,

algebraie sum

the mean How velocity al a segment shall be the mean value of the o
il twe verlicals,

S’
3 iShoreside Now velocity coefficient shall be determined by test 0 ghe shapes of left and right

hanks are different, the coefficient shall be determined segaraiel there 15 no 1est data,
shoressde flow velocity coefficient @ may be selected fi o0 of this code according

tor the shape and [latness of shoreswde, 4 W
4  The segment area of dal reach shoukd be divi i eral partg seconling 1o large cross-
section caleulation tahle, the corresponding segment L) a ol all gradation caleulated and drawn
nto 4 relational chart with stage. and then dire and caleulated on the cham according to

discharge measurement stage.
§ The calculanen method of
accondance with the following regquire
11 The segment discharge m\:

and the segment & 2

2)1f more than 3 vert mensured in tidal reach, cticn discharge may be determimed
3 iplvi ap flow velocity at a Emﬁﬁ-& the cross-section area when the

y correlation,

ehiy tides and the net outflow or s flow

imitecd hy the occurrence time of slack tide
ehb tidal shall be calcolated aceording to the

harge and cross-section discharge shall be

shall be the product Mow velooity ol & segment

Tuinie
Figure 5.7.7  Tidnl volume colcalation of floosd end ohib tides
Er=tumee 4 slock tide of elib idegd =tme of skack tile of Nood tde gt 4 g g oa-ob g
o L e i
w=Eu.:,+'Tr,,+m+Eu_ & (B.7.7-1)
: v+ Q Lo
wisdgis St G Ly o (B.7.7-2)
2 2 2
where W' = Moand tidal volumetm® b

= R s



W — ebb tidal volumel m™);
Qe — Mood tidal volume measured suecessively from the slack tide of ehb tde to tha
Mosind ticle, reapectively(m’ /1,
. Qs ... Q. —ebb tidal volume measured successively from the slack tide of flood tide to that

ehb tide, respectivelylm*/ &)
foday o, — time mterval Between measorements! =3,
21 The net outflow Linllow dizcharge volume of the aame dal rurritw shall be caleulated
according to the ollowing formulas
W= W"— W \ (B.7.7-3)

where  W—net outflow (inflow ) discharge volume {m’) 3 if thegaleaBrion result is positive, it is net

culflow dizcharge volumes if the caleulanon qiy i v, il 13 net imflow dizcharge
e

1 L%
ﬁhe in accordance with the following

volume.
B.7.8  The equivalent stage calculation of meamn:d%‘

TeOUirements; ?’y
1 Anthmetic mean method. The chang -(?c annel eross-gection caused by the change of

stage during discharge measurement shallemo Yowhen mean depth s greater than Tm. o not

exceed 103 when mean depth is less lm T he arithmetic mean valse of rwao stages at the beginning

and ending of discharge measure taken as an cquivalen . When flow measurement

process crosses the peak or boit . the arithmetic mean v sured or extracied stages
of several imes shall be takemagam equvalent slage,

2 Weighted me el hen the change in aren%nl cross-section during discharge
MeAsuremenl exce: g of lem 1 of this aricle ‘;&i» alent stage zhall be calculated accordmg o
the following formuls. Qﬁ@

E%z _ iVl + bV W oVauls }"Jhu"i (B.7.8)
&, | BVaFEVERY 0V Sy
J 1

P
where w egunvalent stagetm )

fii—width of water surface represented by flow velocity-measunng verticalim ), which should
aclogst the mean width of the two segments on the both sides of the vertical , or the sum of
the distance from water edge to the vertical plus & half of the distance from the vertical to
next vertical for shoresude vertical 3
Vy—mean Oow velocity at the ith verticall m/=);
Z—measured or imterpolated  basic stall gange stage ar the time of flow velociy
measurement at the fh vertical (mb,
3  (nher methods, I the difference of equivalent stages caleulated by other methods and by the
weighted mean method i3 less than Tem,other methods may be used.
B.7.9 The calculation of stage fluctuation rate and surface slope in the free flow period shall he in
accardance with the following requircments;
1 Stage fluctuation rate shall be the mean fluctustion rate in discharge measurement penod , and
may be caleulated by dividing the dilference of stages ot the ending and beginning of discharge

measurement by the wotal duration of discharge measurement. Positive valee shall be tnken when

w T



Mocding amd negative value taken when ebbing, When discharge measurement process crogses the peak
and bottom of stage. it may not be calculated.
2 Surface slope shall be caleulated by dividing the mean stage difference between upstream and

downstream slope staff gauges by the distance between two slope cross-sections,

B.E Width measurement and sounding methods of cross-
P

BR.1  The lollowing methods may be used for eross-section width measurgments”

I The direct rangmg method, The distance rom mital poimt of e FEI_’#“[ i# direcily measured
by electronic total station, laser distance gauge. satellite posin ::Bw and  ather ranging
hslri e, -

2 The building sign method. Signs shall be set up n_&;l'l.ler wsi g structures and comply with

the following requirements: ’ a-"";
1 Equidistant scale signs should be adopted. r\u is greater than 50m. the mmimum
apacing of signs may be 1m, 1f fver %-« than Z0m, the mmimum spacing may be
0.5m. At an mtegral moltiple of BQ‘EF.' signs of differemt cobors shall be wsed o
distinguish,
2)For hydrometnc stations wit N%dlng and flow velocity-measuring vertical, a sign
The ordinal number of ign must be consigtent with

iferent colors or num

may be st anly at the fi
that of the vertical , and m
3 The first sign shal the
If it is impossy
adjusted 1ot

dtarting pomt of & cross ¢, and 118 reading is zero.

1o g the starting point of the etion stake , the ficst sign may be

with a distance of & al mililtple of each meter awny from the

B rToss-seclon stake

sl;uﬂm.;.gu'm
s
thae
i i -n"\ﬂ
j‘J - walite angular ntersecin il

er the conditions that meet the !EE ents of field application. When cable expansion or

ing is the distance from milal pont of
b wsed for mspection once or [wWice § Yeir

agChanges , orgnmal gign shall be reset.or it distance froom mital pont comrected,
51For nver-crossing cables with unfixed span and sag( lifting type ) ., signs should not be set on
the cables,

3 The ground sign method. 1t may adopt the radiation line method , the directional ne method ,
the similar triangle intersection method, the floats type sign method m river. the fixed sign method on
nver shore,ete., which shall be i accordance with the following requirements;

11The top of the fixed sign on river shore shall be higher than the highest flood stage over the
VIATS.

21A1 the time of the determination of the distance from initial point of sounding and flow
velooily-measuring vertical, the positioning poimt on a2 hydrometric boat shall be located on
gaugimg cross-section veriical.

3)5ipne shall be mspected once a year. I the sipng are damaged, they shall be corrected or
supplemented in time.

4  The counter ranging method, The application of the counter ranging methed shall be in
accordance with the foffowing requirements:

1A counter shall be calibrated and compared with the distance from initial pomnt measered by
= |H e



the thecdoelive angular intersection method, The number of companison points shall no be less
than 30 and be evenly distributed on the cross-section. The positioning error of a vertical shall
not exceed L.550 of river width, and ahgolute error not exceed Tm. 100 exceeds the above error
range. it shall be calibrated again.

2iAher each measurement, overhead crane shall be driven back to the zero @it of the distance

from initial point of cross-section and check whether the counter re zero. [ zeroing
error exeeeds 15 ol river width | canses shall be found and rang
3A comparative gauging test shall be carmed oul 1o counter
mam cable s adjusted and elliptical type weight . circy

wheel and signal devices replaced . calibration shall b

&

5  The mstrument imersection methods, The Elimr hh:nﬂ:ﬂ wn - methods inchade the
honzontal mtersection method of theodolite angle mpfg wu polar coordinate method, the flat
m
sy

panel meter intersection method, the zextan b hod, ete. The instrument intersection

methods shall be in accordance with the lollo

& meikure the distanee from jngal poit Of a vertical, two signs on one
sg-section shall be frst ak that the positioning point on g
al.

ign iz damiaged . it shall be corrected or

rasonic sounding. The application of ultrasonic sounder for sounding shall be m accordance
with the following requirements;
11An ultrazome sounder shall be calibrated on site before use. The calibration points shoukd not
he less than 3 and shall be distributed andifferent posimons of depth,
2)When sounding transducer is at a distance from water surface, the measured or recorded depth
shall be corrected for the depth of the transd ucer into water, When a large honzontal distance
between transmitting  transducer and receiving  transducer makes the dilference . between
ultrasonic propagation distance and vertical distance exceed 25 of the vertical distance , slant
diztance correction shall be mude,
3iBefore sounding . water temperature shall be observed ot a depth of not less than 1m in flowing
wiiler ol aeoustic velocity shall be corrected according 1o water lemperature.
When a diginal display sounder without data processing function is wsed . more than 5 consecutive
readings shall b taken for each sounding with the mean vilue tiken,
2 Elliptical type weight sounding. The use of elliptical type weight sounding shall be in
accordance with the following requirements:
L



TYWhen elliptical type weight is vsed for sounding on a cableway , water sucface and aver botiom
annuneiators shall be installed on the elliptical type weight. When elliptical type weight is used
for spunding on a boat .only fiver bottom annunciator may be installed.

21The size of wire rope for suspending elliptical type weight shall be determined according to

depth, flow velocity, the weight of elliprical tvpe weight and the load capagty of niver crossing

and lifting equipment.
31The direct reading method . vernier reading method . counter coumin
used 1o measure water depth, When a counter 15 used (o mtuai

Im L

1. e1¢. may be
«he calibration of

sounding counter, sounding correction number, and depth

oul, For the permissible error of depth comparative Hu

uncertainty shall not exceed 43 il river botio

not exceed 255 i river bottom is relatively flat nr

f ,b or depth less than 3m. Relanve
systematic error shall be controlled within h 15 bess than 1m, abzolute error shall
not exeeed 0.05m. The number of cormfparaty g

shall be evenly distnbuted , shall notsbe Jos 4[ hat of sounding verticals at a same stage. I
comparative gauging results exoes e tolerance range, causes shall be entified and
corrected. When multiple ] tical type weight sounding are usced, they shall be

calibrated separately.

cableway { ifting rope il type weight suspension,
all e carefully checked i & are found, they shall be
eflection angle of suspe leway shall be read and recorded

- deflection angle ::d' sults corrected according to Section

measurement and the per |h|$ﬂngm of cach vertical depth shall comply

B of thz code for so
ction shall be conducted l'..lI signs or counters on the suspension cableway by
arative gauging ance o year, When the sog ol mon cable w2 sljosied amd ellptical 1vpe
weight, circulating cable, lifting cable, sensing wheel and signal devices replaced, the counter
shall be cabibrated and compared n tme.
3 Sounding of sounding rod. The vse of sounding rod shall be in accondance with the following
TR UIrETTERNT&;

115cale on sounding rod shall be accurate to 1% of the depth at different depth readings.

2)For cross-sections with relatively [lat river bottom. the depth of each verical shall be
comtinuously measured twice. 1 the difference between two measured depths does not exceed
2% of the minimum depth valoe, the mean value of two depth readings shall be taken. If the
difference between two measured depths exceeds 259, measurement shall be added, and the
mean valee of two sounding results that meet the tolerance of 23 shall be taken. If multiple
measurements fail o meet the requirement of tolerance of 290, the mean value of multiphe
sounding results may be taken.

FFor cross-sections with uneven over bottem or Targe waves and verticals at a depth of less
than Lm, tolerance is controlled by 3%, For a cross-section of rver bottom composed of
ripraps or large pebbles and pravels, five points shall he measured a1 a sounding vertcal,

v Bl e



upstream and downstream of the vertical, amd an the el and dght sides of the vertical, The
distance between surrounding measuring points and center point should be 0.2m for small
rvers and 0.5m for large rivers, and the mean value of the depth resdings of the five points
shall be taken as the measuning point depth,
4 Sounding of sounding weight. The application of sounding weight shall béin accordance with
the following requirements;
11Scale on measuring line shall be set when the measuring li:'ni.‘;l.ur weef in owarer and
naturally stenightened by the sounding weight.
21 The depth of each vertical shall be continuously measured wjn:'h mmmnﬂo between the

two measured depths does not exceed 3% amd 53 of mum depth value for a cross-

section with relatively flat nver bottom and unegell, nv om, respectively, The mean

value of two depth readings shall be taken, 17T th&d ylerence between lwo measurements

exceds the above tolerance . meazurement | Loamd the mean value of twao sounding

results within the tolerance shall he rake ple measurements fail to meet the wolerance
requirements. the mean value of m : i resnlis may be taken.

31 A hydrometric station shall have) ?ﬂh}r sounding weights with measuring rope. When
a sounding weight 15 easy t f& st ol A eross-section composed of ripraps . standby

« should not be less th
every year, the scale g hine shall be checked.

sounding weights with
4 1Before and after t |

When the scale of N TOPE I8 INCOnsisIenl wi tength of checking ruler, measured
depth zhall b - acconding 10 actual simuatr ARUCINE rope 15 worts cul or with

e lear ac replaced or repleniz i,
.}{S Correction method of d of suspension cable
g,
B4, the tedsurement of the deflection g gpension cable ,a sector protracior may be vsed

10 dir!& sure and read the deflection angle when ellipucal type weight sounding 13 used on
hydrometfig hoat, bridge and cable car. When elliptical type weight on cableway 1 uzed for sounding,
theodolite telescope or nther measures shall be used 1o measure and record deflection angle valoe.

B.9.2  If the deflection angle of suspension cable is greater than 107, deflection angle shall be corrected.

The correction of wet line length shall be caleulated acconding 1o the following formulee:

1
e e soe A8 F
Lu=H| [T+ (g und¥ dy (B.9.2-1)
Al L —
Kam B2t H . g (B.9.2-2)
= o T
! ) J_,-]-—iq:.Mnﬂ'?'-i:j-
P,
nl—zw
g =1— ' (B.9.2-3)
By A
= (1—P)
( 3)+H C

where  Ly—wet line lengthiom b
H—water depthim);
f#—dellection angle of the suspension cableway (7 ) . which refers o the incleded angle
“ BL



berween suspension cable ulerum along suspended tangent and plamb Jine;
p—relativie depth;
K —eorrection coeilicient ;

AL —waloe of wet line correctiont m b

P—low velocity distrbution parameter
#—impulse parnmeter.
B.93 Impulse parameter 7 shall be caleulated m accondance with the fiollo mg%nﬂ
I 10 there s a wire it shall be calculated according to the [ulluwmg H‘

i ;
={.3— [H.9.3-1)
=ty
2 I there is noowire, it shall be caleulated nuun:lmﬁ[
(B.2.3-2)
3 I elliptical wype weight = cast [mm 1 | be caleulated acconding 1o the following
formula;
E
tfl 1.— [B.9.3-3)
where  Gr—weight of elliptical '[!.'/1 g
d —diameter of sus calile actually vsed dunng sgu ni1
B.94 Sounding deflec rrection shall be in awnn:{ ith fnllnw:ng requirements:

1 For the direct iof of the length of wq.'l luun value of wet Tine length shall

be checked and caleu gording to Appendix E ngt [ deflection angle is greater than 107,
2 The Tin ol wiel lml: observed with ﬁ the vermer countmg method shall be

n cchon angle 15 greater lh’.!h. nd the rano of elevaton difference 02, between
\:.'m A ed fulerum nnd water surface to Measured depth is less than the value of air lme length
chigh conditions gpecified i Table B 9.4 air line length may nod be correcied . bBut wer

line length shall be corrected.
Takle B.9.4 Correction conditions al air line leagth

[ielleriem imgle of sespension cable with

5 jo & r 25 3 AR’ ar
clliptical pipe weaghe st v hiomom
Kot of elevinion dillreene e Bermeen

suspended Inlerum sed wanier sorface 1o oA LU, A L] a1 11,16 11, 0 11, 061

meassred dejith

2)When dellection angle sz prester than 107 and the rane of elevaton dilference between
suspended fulerum and water surface to measured depth is greater than the value of air line
tength specified m Table B.5.4, air line length amd weet line length shall be cormected.

31 When deflection angle 15 less than 107 and the correction value of air tine length exceeds 1% to
2% ofdepth, wet line length may not be corrected , but air line length shall be corrected.

&1 The corrected value of air line length shall be caleulated according 1o the followimg formula

Sg= Z;(aecf— 1) [B.5.4-1)
« B2



where 2, —elevation difference between sugpended fulerum and water surfacelm b
Ay —eorrected value of air line lengthm);
#—defection angle of suspengion cable when elliptical type weight is lowered to river botiom .
3 Corected depth shall be caleulated according 1o the following formula:
d=1L,—a,—A, (B.9.4-2)
where  df— comrected depthl mb;
I.— depth measured and recorded by counter when elliptical l,ﬂt‘ t 1= lowered [rom
waler surlace o river bottomim) ;
A.— corrected value of wet line lengthim).
B.9.5 The deflection angle correction of cableway gauging sh@mrdumt with the following
refuirements:
I The comrected walue ol displacement cansed Lﬂl:l&"-'.r'u-' deflection and lemsm
displacement shall be caleulated uv:'n:'l:m:llng to the follo &

.rir_. ;.@! an'6; ) (B.9.51)

J' ).lr' (B.9.5-2)

*.” (B.9.5-3)
=+
ot
m:a=+%‘+r;(1—%‘ (B.9.5-4)

fion valued m g y,

¢ ol suspenswon cal {Wpliﬂ.ﬂ type weight 1= fowered 1o water
=

ifg sag ol the end peint of il

i cbleway parameter;
: maximum loading sag of main cabletm b ;

L= =pan length of main cable(m;

where  A—displ
ﬂﬁl_

po— comcentrated load kg )
g— weight per unit length of main cablet kg/m);
f—deflection angle coefficient ;
i — weight per unit length of working cable(kg/m}
F=weight of overhead crane and accessonesikg ),
2 When deflection angle st water surface 18 greater than 57, the air line of cableway sounding
shall be corrected secording to the following formula;
Ay=Z {secll —sect,) [ B.%.5-5)
where A’ —corrected value of air line for cableway gaugingl m},
3 The total correction value of cableway pavgng depth shall be corrected according 1o the
following formula:
d=1 — N, — K — A [ B.9.5-8)
where  d—caorrected value of air line of cableway gauging{m ).
« B3 o



4  Under difficult conditions such a3 large depth, rapid fow and many Moating objectz, secondary
cahle shall be used for deflection correction. The position of the secondary cable shall be appropriate.
The lowest point of the secondary cable should not be too high above design Mood level, and the
honzontal distance between main cable and secondary cable not be woo close, In addition, the weight of
elliptical type weight should not be too small, It shall be ensured that the sag BT lifting cable and
tandard 31 443
eemirolled within

circulating cable does not exceed the requirements specified in the current prafe

Specification for Hydvometrie Cablemeay Serveying . and the deflection & Ir' m

m\n%nng point shall be in

qﬂurmg points may be directly
ohserved , while that at other measunng pointz zhall be eqg K{ wet of relative depth of point amd

permizsible range ol accuracy under the action of pulling force.

B.9.6 The deflection angle correction of the location of flow v

accordance with the following reéquirements;

1 The length of wet line at water surface and rive fo

he ring points of ce bottom . frazl slush
abserved, The length of wer line a1 other
wpth caleulated from the ice bottom or frazil

total length of the wet line. The length of wet line
bBotom and river bottom in the oy perod may

mcasuring poinds shall be rqua! 1o the produc

immersed e and frazil shesh.
2 When reading is indicated

measured depth is less than
measuring point s the »

3 When reacd
greater than 10°
the value sp

I'I'El.'iIFI.IFLI'.EF
surfa
diterm cording to the dilference of wel hne lengith at each adjacent measaring pomt, amnd the
instrument fransferred to predetermined measuring point. Then the deflection angle of suspension cable
1 pe-mepsured and compared with previous measunng point, When the companson difference exceeds
the permissible range of accurecy ., air line correction difference corresponding 1o two deflection angles
shall be checked and the instrument position adjusied. The above procedure shall be repeated several
timees until the requirements of full accursey are met.

4 The "one time positioning method® may be used for the flow velocity measurement
positioning of hydrometric cableway. When the counter depth of measuring point s determined |,
possible changes of deflection angle at measunng point and possible vertical offset distance shall be
pre-comected,

B.9.7  The values related to deflection angle correction may be found in the table of deflection angle

correcion in Appendix E of this code.
B.10 Method of determining ganging cross-section direction

B.10.1  For flow velocity and flow direction measurement , 5 to 15 verticals shall be uniformly arranged
o sefected erosssection acconding 1o river width, Current meter 5 used 1o measure the mean fow
. B4 o



velocity at each vertical, and llow-direction meter, fow=direction ingtrument oF mooring foan used ©
measure the water surface flow direction of cach vertieal mstesd of vertical flow direction. For
conditional tidal corrent atation. velocity and low direction meter may be wsed 1o measare the flow
velocity and direction of measuring point at cach vertical in rapidly falling peniod, and the mean fow

velocity and flow direction it a vertical caleulated with vector methed,

B.I0.2  Flow direction measurement shall be inaccordance with the lollowing enls:

I Flow direction shall be measured by flow direction meter awnmiw nedl . When direet
]

reading mstantonesus Dow direction meter i3 used , reading shall be obse putusly for 3 times ot

equal time interval if the reading is unstable , and mean value shall be when.
2 I Mow direction is measursd by fow direction st ’ g shalt may b installed on
of the rotating shaft shall be

freely with flow direction. The

L
suspension rods or suspension frames in parallel. The dial I].RE.'L‘ g

pempendicular 1o the rotatng shaft, and bower @l wing Tfu’j? i
meen value of three consecutive ohservations shall be ER@A
3 N Now direction s measure by 8 mooring %‘uul shall be vhed omea soi thin line of 20m o
d0m long and released from (ow velocity-moss 7L

or protractor 18 used o measure flow direst

ia wRed 10 measare

al. After the thm bne s tightened , a sextant

measurements shall be taken,

Bi8.3 Ii the cross-section mmrtr’

g,
requirements shall be complied with:*

1 Belore measurement cross-sections shall be arginged p 10 4 Cross-section to he se
up or checked at the u il ownstream with eogupdizt w:i‘- the spacing among cross-sections
shall not be lezs th ean flow velocity at nsk-aeefion. [T current meter gauging cross-
sEClion v:l:l:im:idusﬂh im crogs-section of Me ream and downstream cross-sections of
float may be another two upstream o W paralle]l cross-sections may be arranged
with u:lg‘i.ﬂ' medium mrh-mliﬂm‘%

easurement, 5 ta 15 water s ¢ floats shall be evenly placed at the upstream of
Tk s ertbss-gection acconding 1o nver width, A theodolite or a [an plane meter s used 10 measure
the diﬁl:;.nre from initizl point of each float flowing through each cross-section, and the corresponding
timee 12 recorded, Basic stall gauge stage 13 obaerved onge af the begining and ending of measorement
respectively. When measurement process possibly eross flood peak or bottom, the times of ohservation
shall be increased.

3  The production of water surface foat shall comply with the requirements stpulated m Article
C.2.1 of this code,

B.10.4  Ifthe time control method 12 wsed 1o measure flow plane map, the following requirements shall
be complied with:

I Omn the gaoging cross-section i beoset up or checked 5 0 15 water surface foats shall be
evenly dropped from the upstream sccording to river width, two theodolites or (lat plane meters used to
simultaneously mtersect the pozition of cach float Doating in & reach afier a ceran time mterval  and the
corresponding time shall be recorded.

2 The production of water surface Boat amd the determination of omes of #tage obaervation shall
be in accordance with Article B. 10.3 of this code for the measurement of flow plane map by the cross-
sechon contral method,

i BE



BABE  The calcularion method for determining cross-section direction by measuring Mlow velocity and
flow direction shall be in accordance with the following requirements:

1 The distance from initigl point of each Now velocitv-messuring vertical shall be drawn on the
mitally selected gouging cross-section LAC ) |, and measured flow dircction drawn with a dotted line
(Figure B.10.5),

Figure B10S  Determinnbion of serikm direction by meas ciy arel flow direction

2 The mean value o on 'each two adjacent b e alculated and taken as the

distanrce [rom nitial poi t area boundary.

3 The mean on two rdjacent bo s 15 afopted as the segmental mean depth of
flow velocity- riical, The difference ey + distances from initil peint of two
boundaries the cormespond ing ﬁegrqﬁ\h d segment area is obtained by multiplying
AEEME +1-=a By With the correspo depih.

M afgmental discharge g..q-., ....q: Sghtained by multiplying each mean low velocity ata
vertical Cthe corresponding segment area, and the flow direction of same Now velocity-measunng
vertcal expressed ag o vector value . which is deivwn on the plane map it o certon scale,

5 A1 the bottom of the map, the vector values of each segmentil discharge are connected mio
vector polygon by the method of pushing parallel lines, and the resultant vector line BE is the mean fow
directicn of the cross-section.

& Linc AD perpendicular to the resultant vector line BE i= the gauging cross-section vertical.
B.10u6  1f the vector method is adopted . mean flow velocity and {low direction at a vertical shall be
calculated according 1o the Tollowing methods:

I The flow velocity of measuring point is decomposed into the velocity component Vi in east-
west direction and the velocity component Vs in north-south direction . which are caleulated according
1o the following formulae ;

Vew = V, sina, (B, 10.6-1)
Vow =V Sima, (B.10.6-2)
where V= lavered measured flow velocity;
a—lavered troe north azimuth;
n F]E a



Voew— lavered flow velociy i east=-west direction;
V= layered Mow velocity in south-nerth direction,
2 The mean low velocity at a vertical i decomposed into mean Oow velocity a1 a vertical Vi, m
east-west direction and mean Oow veloony ot a vertical Vi, in nerh-south direction, which are

calculated pocording 1o the following requirements:

11For the six-pomt method , they shall be calculated according to the foll ulaes
?mmﬁf'ﬂ'm Ve BV T2V ws T+ -V.l. { B 10630
v“:%:li"qr EVims 1T E¥ i T EVom E-'\-ﬂ-\- B 10640

2iF or the three-point method , they shall be taln.ulatwd the following formulae:

7,
Via =— (Vinz fq {B.10.6-5)

'|-"'~-...=.l %r + Vi ) (B 10.6-6)

31For the two-point method . they Jg{‘ nlated according 10 the following formulae

i (Ve T Vi (. 10.6-7)

(Vauz T Vaia) L 10.6-8)

41F or the one- l@.thﬂr shall be calculated %lu the following Tormulae
e (B 10.6-9)

Vo =
CH.10a-10)
I gll be calculated according to the following

formul

\ V.=, ¥, + Vi (B.10.6-11)
Vi

= bl G121
&, = arcLamn Vi (B.1 12

where  Ve.—mean fow velocity at a vertical i south-rorth direction

l--l-l—l

3 Me ocity and [low dlrﬂllc-n.ﬂ

Vie—mean flow velocity at a vertweal i east-west direction;
V.—mean flow velocity at & vertical;
@, —mean flow direction at a verticall determined according to speeific quadrants ),
B.10.7 The ealeulation method for determining the cross-section direction by measuring flow plane
map with the cross-section control method shall be in accordance with the following requirements ;

1 On the plane map of hydrometnie station, connect the intersection poinis of each float and each
cross-section shall be connected o broken lines with dotted lines in sequence [ Figure B 1070, 1 there
are small longinsdinal variation and uniform transverse vanation of flow veloeity and flow direction in a
cross-gechion 0 be et up or checked and s vicinity . the crosz-section may be selected as 4 gauging
crosg=zection, [T there are lorge longiiudinal varation and non-uniform transverse varation of flow
velocity and Tlow direction in a cross-section 1o be set up or checked and s viemity . other appropriate

cross-sections shall be selected on the map.

= BT o
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Fignre B.10.7  Crosss \"
2 For the erss-section conteol method , the a and segment virtual discharge of a

gauging cross-section 0 be set up are calealated o the caleulation method of determining the
eross-section direction by measuring I'Ini gity Ml (low direction. Fioat flow velocity may be
calculated by dividing the linear diztanc notwo plersection points of the upstream and

by Bperation duration. and the vector line of segment virtual

discharge drivwn accomding T apprdp or hine ix paraiiel 1o the ine

connecting the two intersecti ad pcent cross-sections,

3 The vector valyes ¢ segment veriual dr-‘:c-haw%;’ snndctied nteoa vector polvgon by
pushing parallel lines, vector line BE dete ,1‘\[:" which iz perpendicular 1o Line
BE i selected as cros ¥ vertical.

B.10.8  The
map with the ol methaod shall bein a¢t the following requirements:

l%ﬁ:w 1om route of cach float ns the plane map of hydrometric station , and the
Time o I

¢ float a1 the upstream and do

cthod for determini tion direction by measuring flow plane

161206 04 O 04 0K 12 L6

Flmsl

0 3 40 60 A0 1{m j= = -

& el a @
Figure B 1LE  Time eomers] miethiod
2 On the preliminary Tow plane map, a gaoging cross-secton with upiform transverse variation

andd small longiudinal vanation of MNow velocity and flow direction s selected , and the tme of each foat

passing through the cross-section caleulated by imerpolation indicared .

= GH o



3 Onothe operation route of each Moat, the pointz of a cermain gme inverval from the upstream of
selected gauging cross-section verlical is imtercepted{ the equal time interval of the time control method
is G0sband connected 1o draw the isochron A. From the downsiream of selected gauging cross-section
vertical, mtercepl points with same time interval on the operation route of each float 15 mtercepted and

connected 1o deaw the wochron B, The distance intercepted by the above two isoclffones on each float

operation roule represents the vector of flow velocity on water surface. r
4 The corresponding segment widih of each lloal operation rouig on
Boundary s drawn in Figore B, 1008 15 measured , and the mean depth '-'ET g Wi

-section after
pacent boundanes
taken as mean depth. Segment area and segment virtual discharge ma aleulated according 1o
method in Article B, 1005 of thes code,

5 At the intersection of each float operation n:mtnigt g

ross-section, segment virtual
discharge vector line s drawn proportonally, The direc 1 nmection between Qoal operaiwon

route and intersection of the upstream and downst nr*: A and i ot cross-section s the

direction of vecior. Resultamt vecror line iz det pushing parallel lines. The cross-secton

-
permpendicular to the resultant vector line s p,ra ; tien vertical.

B.11 Emﬂ\-‘t}ﬂmﬂ-hiy estimation

B.11.1  The error test of discharge irement shall be carried o

#

a hydrometsic station with

representativeness and suitable ¢

discharge measurement Ermr@ sdetermined through test ﬁ!
B.I1.2 Preparation [ all include the followmg:
n{izpa

1 To eollec c:qmgmphu: map of &

The component error of

ch, the possible maximum cross-

seclion of a gaug LI, EXIELINE IFAnsvers inal distnbutions of fow velocily , the

characteristic

2 T
=y

stage und discharge . and has
=,

il I8 1 ASUTINE INSIMEMENLE, -
'u?n ate testing scheme for disch measurement error of the current meter method ,
e ludi

measurement . error caused by limited flow velocity measuring points and insufficient duration of

tefest and layoul schemes of the sounding and width measurement error of o single discharge

measurement (Type 1 error) , the calculation error of mean flow velocity at a vertical caused by an
nsulficient number of meassunng points on vertical [ Type 1 error) , and the components of emrort Type
I ervoricansed by an nsufficiem number of fow velocity-measunng verticals.

4 Toprepare original sest recond sheet and other relevant rest data recond sheers,
B.11.3  The error test of discharge measurement shall be conducted at high, medium and low stages,
with test umes unilormly arranged on rismg and falling water surface, and shall be condueted under the
condition of relatively stable [low.
B.1L.4  Stage variation ina single discharge component error test period shall be in accondance with the
foliowing requirements:

1 Forhydrometrie stafions with Class | accuracy , stage variation shall not exeeed 0, 10m.

2  For hydrometne stations with Class [| and Class ll accuracy, stage varation shall not exceed
(3. 30m,
B.1LS [f sharp water regime change in & single discharge component error test period makes it

difficult 1o meet the regquirements stipulated in Article B.11.4 of thiz code, the number of Mow velocity-
= BY



meazuring verticals and the times of repeated measerements and the number of measunng peintz of a
same verticel may be approprintely reduced. Under the condition that geometric and hydraolic
characteristics of o measuring reach are basically stable testing <amplea with differem test time but the
same or close stage may be combined o the same series and treated as repeated westing samples at the

same time and stage.

B.1L6  Instruments shall be checked before and after each testing. During errg 55, abnormal
conditions of natural enviconment., instrument conditions and human (actors or othér nions afferting

testing shall be observed and reconded for meference when errar iz analy
B.ALT Type | errortest shall be in accordance with the :I':}IlnwirE i :

I More than 3 verticals ncluding the deepiezt point an of G0% and 30% of the

meximum depth in gauging eross-section shall be selected a;ﬁgl‘t vo

¥
2 Lomg<duration coniimons flow veloory measur 'n-'ljl-’r ~oniucted at each high, mosdm and
lovw stnges, amd an isochronous flow velocity ohserved Sve By 20s or at a short interval , so that the
number of measured hourly mean Now velociy is n 110,
3 Smgle vertical test shall comply with tsmn Table B.11.7,
TabtibeH. 1 error test
Msirsbe ol iAot "P;: : tasive depih nf messurmg poing at a vericl | Therstion of Boe velucty
Hpaliom rppe ¥ T R TE e
1 limgs j I W= i ibad seblding poliile)
Ulazs | neoamcy stanon . 22
o2
Class [ EvEraey sIALES 7 r] UG
i,H
Class ll meoamcy staiwm 0.8 =1 0

B.11.8 Th

faliowing reqi

i d caleulation of Types | S data ghall be o accordanee with the

AN

1 ronps Mow velocily poils wil LITMOLES &7TOT 1N origimnl measuremen! senes ane
eliminfted: %"
2 mean Tow velociy of o simgle measurement! measunng peind bzhall be caleulated acconding
to the following lormula;
== Lt
'[,_EI.ET,J'I (B.11.8-1)

=1
where  V—mean flow velocity of ongmnal measurement series (N) (i, ¢, mean flow velocity in
Ni, pericd, which may also be directly calculated from the total duration and toral
revolutions ) ;
V,—mean flow velority observed in fth 4, period of the original measurement series:
MN—iotal number of obeervation penods m ongmal measurement senes!esample sized;
{—mean number of & periods ohserved in oonginal measurement series L, e, the ondinal
numberof &) .and i=1,2,3,....N.
3 The stindard deviation of onginal measurement penod shall be calculated according 1o the

lollowing formula:

. ! —

_ 1 & V.-V

St)= | — (B.11.8-2)
E=PY e

a ] o



where & —orgingl measurement pericd © 10z may be taken generally b
St —{relative ) standand deviation of mean {low velority in original measurement penod . that i=
the relative @andand deviation of low velocity pulsation] Type | error) 200,
4 The calculation of (relative) standard deviation of mean flow velocity in o, period :

such as 10s) . and

ength of penod

The measurement period &, of original test series of flow velocity s very sho
the relative standard deviation of measured flow velocity i relatively large, w
uaually used in actual flow velority measurement is #r {such as 60s, cee o is 6 ar 107,

1 1
Therefore, it is necessary 1o analyze and caloulate the Crelative ) standard deviation of flow velocity in o,
t@mmuﬁng poant shall
—

period according 1o experimental data, The Type | relative standandylevi
be estimared according 1o the following methods,
4

118 ethod 1: J
}ﬁh’]} (11830

f,//fé.

alil= =\ g (B.11.8-4)
Sy, -V
=1

where  G—ongmal measurement

s mltiple of orig asurEment period
S(nt, — Type 1 1 tandand deviation of musur%wi 1& flow velocity measurement

clurey i

511 relagve deviation of angimal seriesl ol
pli— lation function of original series with time interval displacement iy
-

Y ocity vilue of jth mea in origmal measurement series{ m/s);
il
@ velocity value of (i1 th mesubing point in onginal measurement senesim/s);
% —arthmetic mean value of flow velocily af a measuring poinl in ongmal measurement

seresl mia
N—sample size of original measurement scries.
21Method 2.
Mean Mow velocity mosd, penod 18 coleulated first, and then standand deviation caleulafed directly

from meen flow velocity of watal period (NE) , which shall be caleulmed according to the fnllowing

formulac:
= | L] .
1-’.._,=;“4", il (B.11.8-5)
1 &iv. =V
Suto)= [—— E.: i ] (B.11.8-5)

%
where Vo ,—the jth mean flow velocity m ag, penod :
J—ondinal number af p-erimi!t e mean flow velocity séfes of of, perod | which s 1,2,
3..... M;
ni, —newly synthesized mean low velocity penod(such as 60, 100z, e, b
= 5] =



f=—ordinal number when mean fow velooity i wd period iz caleulated , which 32 1.2,

B

Ll

Siut,) —relative] atandand deviation of mean low velocity in wg, period, i e. the relative

standand deviation of mean flow velocity fluctuation { Type | error) m ng periodd %)

M —total number of periods in mean (low velocity series of af, per

sige of mean discharge ) , which shall be caleulated acco

{i.e, the sample

t the following

frrmula :
W s —
M=im('?} \V. (B.118-7)
where  ni=—inleger is taken, o gy

§ The Type 1 relative standand deviation of "."L:_I%i:ﬁ] 5

following formula:

where

p—number of measurnr
vertical;
dy —weight coefficie

verlical 1 i

Sdmn)—Ty

BaALY Type Il
I M

L
S )="

5

SAne)—Type 1 relative sta

il
measurement durationg #

re standard deviation o

vpericd of a0 500,

qa-Sertion.

shiall b+ im accomance wi

viertarils located al the mid

E@ ifferent depths shall be selected as (esting
-
]

s

§
Wi

uring point flow vel

Ay

estrmated necording 1o the

(15,11 8-8)

of the fh vertical in the low velocny

riical wsedd to determine mean How velocily a1 a

mean flow velocity ar a

Mg reqUIrEments:

verticals of ga
. -:g;u W be carried out at high, media leww stages.
3 Tamght vertical test shall comply with the requirements in Table B, 11,5,

Table B.ILY  Type [ ervor tesd

J g
[,%:/j:ing paint & in the [low velocity

Flnchwation
Mol of Tesding Muridsr ol Tomnlwr of repsalind Flow velanty
Y rangy ol |
Stmion rypie T sl M ESLifag [oalils i vilariry duration ol
stape m one
L e | e verhcallgenm | | mwasurcrscnl fimes ) | edasieng pesndl )
[E=210 7]
Class | pErurney sLalEm L |
; o o 11 1 | (B
Class [ A laz= 0 mecomey staivoes i

4 1f hydrometric stations with Class I or Class [l accurscy cannot meet the requirements

stipulated in Table B.11.9, the number of measuring points on o single vertical, the number of repeated
Mow velociy meazerement and the flow velocity duration of meazuring point may be reduced 10 5
points, & times and 308 1o 50s, respectively.
B. 1110 The collation and calculation of Type [ error test data shall be in accordance with the
following requircmengs:

I The approximate true value of mean Now velocity a1 a vertical is the value of vertical measuring
points caleulated by the muli-poimnt {e=11 or 5} method according to Article B.7.1 of this code,

« B2



2 Relative mean Mow velocity at a vertical is the mean fow velocity ana vertical caleulated by the
less-point ( p=1.2.3 or 5} method divided by the approximate troe value.
3 Type Il errorshall be caleulated according to the lollowing formulae:

1 T

§==3-0_"= (B.11.10-1)
ot By
;L=%E£E. (B.11.10-2)
f F 1 S
g o tosmEs \ (B.11.10-3)
JT12 \
where f.—:mmpl:ing relative error of mean flow velocity at a the ith group senes cansed
by caleulation rules ( 543 .y 4 W
o, —mean vertical flow velocity of the J meas nﬁi&}s‘m the ith group caleulated by the
less-point (p=1,2.3 or 51 method (
o, — mean vertical fiow velocity of the ng times an the fth group calcalined by the
multi=pasint =11 or 5) met
J—repeated measurement no multi-point method in fth group measarement
[ fimes)y
= sampling relative s rror caused by using t -point method 1o calewlate
mean flow velgeigr a1a cal €80
8, —sampling relat mdard deviation cawsed b i thetless-poimt method 1o caleulate
mean fioWavelor vt a verticall 24 1 %
{—num ups fverlicals Yol T errar fest,
B.ILI1 Ty shall be in sccordancewith WiNg requirements ;
I Th Mow velociny =measurn I5 alistl be an accordance with Section B2 of this
code. =2

oy

e5 of meazurement =hall be un aly arranged at high, medium and low stages, with

1esis 0 %5 than 20 imes. Due to the long duration of each testing, it 1s diffienlt 10 carmy aut tests o
high Mood period. Testing shall be carred out in the period of stable discharge.,

3  Ermor test may be carmed oul for hydrometne #tations with different water surlace widih
sccording to Tahle B.11.11.

Table B01.11  Type [l ervor gesi

Messaming me theod of mean Nlow Fliw weloeiny messumwement dustion
Test requirements

vrloriiy @ 8 verficnl ol 8 angle mes=smng pounit el

Mlmmmiom numbser od

Wster surfacy wikih

Chass | acrurmcy

Class ], Class

lliw v leciny- Two-pamt methodd | Thive-pasod methixl
{ml ; i st ACCUIRCY Slafons
measuring verficabs
ol [ e =41
She A il AN-el R L B b ALE [1H=E0 Ril-30
] 25

MNobe | Wihen wrler surlace waleh 8 s goeates than 1 2080m, e puisler ol hiw wrlat iy -innisurag wirlicals lanl @ meisdrsg CopEs-eeidm
should be greater than 60

« B



B.11.12  The collation and ealculation of Type [l emor test data shall be n accordance with the
[oliowing requirements

1 The approximate true value of o single discharge is cross-section discharge caleulated by the
mean division method for multiple fow velocity-measunng verticals.

2 When the multi-vertical cross-section discharge is simplified . the flow Melocity-measunng

verticals controlling cross-sechion shape and locating at the tuming point of U se flow velocity
distribution shall be retained , and then less-veriieal cross-section discharge shall bé Sgleulated acconding
o the principle of unilform extraction of vericals, S

3 The Type Ml error of the current meter method shall

lorimalae

NS
‘. (B.11,12-1)

— | .
B= N—1 _] (B.11.12-2)

where  pa.— relative systematic error caL ucing the number of flow velocity-measunng
verticals towm { 4 )

5. — relative standard devy by reducing the no

verticals 1o sl ¥ )y E %
. — cross-section 4 c value calculated when o

verticals | ing is reduced to mim I."I.‘:':‘!_

|
r of flow velooity-measunng

flow velociy-measurmg
L — cross-s ischarge caleulated whe ve-messuring verticals of the fith

L tiple . which is the appro e value{m'/s);
N—T0 arement number of Ty ‘?zmm.

nd wilth measurement shall be estimated

o
1

al 6.3.2-2) of this code, ==
he' synthetie uncertamty of a single dicharge measurement by the current meter method
"ta! randam uncertaniy and total systematic uncertamiy of the discharge messurement. The
estimation formula is as follows:
I The total random uncertainty shall be cabeulaied according 1o the following formula

[ ]
x4=[x,'.*—r = 1r:r.'-‘+JL',"+ X4 X+ x.":l] (B.11.14-1)

COMEIETS 0

m +
where  Xi—total random unceriunty of a single discharge measwrementd 2 15
X —rmandom uncertainty af Type lll cross-section( 4 ;
X!—mandom uncertainty of Type 1 cross-section( ¥ ) ;
X—random uncertainty of Type || cross-section( % )3
X{—random uncertainty of cross-section width measurement{ 34 15
Xi—random uncertainty of cross-section sounding( ¢ 1
X! =random uncertainly of current meter calibration of cross-sectond 4 ) ;
m—number of {low velocity-measuring verticals laid out in a single discharge measuring
Cross-seciion,
2 The total systematic uncertainty shall be calculated acconding 1o the following formula;

v Gl



Xo=l X'+ X"+ XY (B.11.14-2)
where X —itoital systematic uncertamty of a single discharge measurement{ 25 5
X =systematic unceriainty of widih measurement{ ¥4 b;
X, —systematic uncertainty of soundingf %6 )3
X "—systematic uncertainty of cureent meter verificatsont 561,
3 Svnthete uncertamiy Xy may be estimated according to the following fo /k
Xo={ X + Xy

where X —total random uncertainty of a single discharge measurement{ *

(BT, 14-30

X —total systematic uncertainty of a single discharge measyrem

B.121 The permizsible error of a single discharge b campoenent is the maximuom . contrel

index , and accuracy assessment shall be controlled permissible error rangse.
B.122  The random uncertmnly of wrdth

lwes i Table B.12.3.

uncertamty of width measurement not be gfeater.
B.A23 Sounding error shall comply w 1|;;K‘

Sounding permissible error
A5 XtH
Phequted m T ¥
Svuniling msd # sallil roaanader
a
] 4 - "
(]
\p,
W:’ (W
wny W ertamity ansd ppslemotie im !'r.'l.;. ol grifaleney level  sespecingly

in a calibration tank. When flow veloeny s not
i, &, the random uncertanly and systematic uncertamty of current meter venfication shall
i than 1% and 0.5% ~sespectively, within the applicable range of the current meter.
B.125 Type | error caused by insufficient hmited low velocity measurement duration of measunng
point shall not exceed the values specified in Table B12.5,

Table B.1L5 Type [ permissible error

High sdage Ml winge L slagn
grmtiond 2.1
Santiun typo Caleulion meihisl
11H1 B i L] k] w [ [ ] il £
XAk

Chiie-pecust e hanl T - b & B 12 18] 12 -]

Class | A'lass || 8 lass 1 -, :
: f T weigecsimt misthinl i L] 7 L ¥ b 7.5 o 11

ace uracy hdroime o Sifohe
T hige e dncthsl 4 L] fi 4.0 - | K [ T j [¥]
Mube X i Typw | remlom wnerstainty ol 5500 al eoiifulehey e | Dlucatem e ot secosd s 0.

B.26  Type I error caused by insufficient number of measurng points at Now velocity-measunng
vertical shall not exceed the values specified in Table 15 12.6.

« [ n



Table B.I2E Type B permissibbe error

High stage Medium =iuge L singse
Hrabaom e Caleulation metbod s
X, M, X! i L .
4 Mwe- il poe el .2 noa-—1.0 4.7 1 =110 4.8 LLO-—1.0
Cles [ accunacy
; Twoepnint method 1.2 Of=—1.0 1% p==11 LO== 1.0}
Emlmmeinc sistion
Thdve-juniil bl 24 ii—-—IkS a4 [ B o IhE——1.1%
Claaz 1| AClnas [B Cime=point method i 14==1.0 fi. I == 1.00
arcuracy lsdmmein - ol orthead 4.0 07==110 B | B L] | G— .0}
simlions T herespoini method A0 05-—1LT b o8- \I?F a4 Lo——1.1
-- )

Mobrsz | .'n'l.htT:.'||rI1 rendoom sneereainty ol 950 of comlidence level

3o i Type 0 swstematic errer, Acconimg o e sealysis of es) @' el mgalive vadmtions doe 1o didlenenl

sl mvslimalic e T here fore, the varubem

M,

,-.\4/;!’ (on

IfmACEn drenhdmg W 'ﬁ|||1‘.'||-ll' silualinn

Mw vl )iy dislmbulmn Mems sl & vertaead, which cannil e
range of Type [l systemadic emoe g, b shown o mia error simlistics theory, the maximss eegmive

vilor of AV e SR ol diffeven caloalanon sethood
B.127 Type l ermor caused by insufficient nu
the values specified in Table B 12,7,

Table I,

Mumbsr of Oow
Stalmm frge Lo slape
ErfARURTE Vrrlas
I - e i

- ¥ 28 55
T [ | ArCufacy j 18] a6 —T.3
Fpdlmmeinc simiom a 1.4 1.7
..!_,'5 | ] —-14
3 0. %5
il uicgracyy | I ) Ed
Frdmime 1 15 4 -1:8
ok a7 LA
5 Al — 3. H &.h —54 ([ ] —d4.1
Cle== W accuracy | [X} 44 1.H ni r2 6.5 ]
Bpdrnmataic sistiog 15 54 — 14 44 —1.k fidl —dl
a8 3| 1.1 3.7 LA 4.1 LA

Miopesy [ X, o Type Il random unceraimy @ 2535 of conlidence level

2 g e Ty Wl wystesmnute ormor,
B.128 For the selection of discharge measurement scheme, the number of verticals ai a cross-section
sy the number of measuring points ot a vertical g and the durstion of Mow velocity meazurement at
measuring points ¢ shall be analyzed and determined according to the accuracy grade of hydrometnic
station ., different stage, data pumposes, e,
B.I2S
1 For hydrometric station with conditions for simplified analysis, the measuned data ef the multi-

Thedetermination of vertical number s shall be in sccordance with the fellowing requirements:

vertical method shall be collected for simplified analysis to determine vertical number.
2 In order 1o avoid too large impacts of the random error and systematic error caused by the

number of flow velocity-measuring verticals on discharge measurement, spacing between any two

a b o



adjacent Mow velosity-measuring verticals on cross-zection should not be oo lange, and the ratic of
vertical spacing to total water surface width at high, mediom and low stages shall comply with the
following requirements; 73 -10% for Class [ accuracy stations, 84 -11% for Class [l accuracy
stakions, and 9% -12% for Class [l accuracy stations.

3 If the following situations occur, the number of flow velocity-measuring verticals shall be

appropriaiely imcreaszed
1) The ratio of water surface width to depth is especially large or i)
Z1River bed 1= composed of boubders and nipraps, or there are mafy diversion lows and eroswon
ditches. 1
3F or special gervice reéquirements, the accuracy régquirem imihirge data iz high,

4 When water regime changes rapidly as well as the J_Ef'}rcn cﬁl less-point method cannot be
wsed due 1o the lack of amphied analysis, the nombe
appropristely reduced. However,if water surface wid
the accuracy of discharge measurement shall not

5 For the number and lavout locatomo

ey -measuning verticalz may be
St should not be less than 5, end
i that with the Moan metlod,

locity-messunng verticels, multiple sets of
prepared acconding 1o various waler regime
M ing condittons. And the followmg situations shall be

coamplied with: .
'Verticals should no LH'.'/[l

ivier hed.

noa perod and a hyd tion with violently man

SETEAM SWINE 0F Un b4
2)1f there are : « it shall be avoided lu%lﬁhrhl at locations with high flow
velocity puls g 4
3 Vertica anged af maimn sieeam |
6 The easuning verticals of tidal current station

and layout location of flo e
-
cording 1o rver widihs x nnel termmn, ransverse distnbution of fow

ghould l.:: na
: tsrpl ity of nver bed, and H.ppmpfﬁ reduced according to the requirements stipulated n

rrache,
he determination of the number of measuring points at & vertical g shall be in accordance
with the following requirements;

I  Hydrometne stations with conditions for simplified analysis shall collect the measured data of
the multi-vertical method 1o conduct simplified analysis, and determine the number of measuring poinis
at & vertical.

2 For hydrometne stations without conditions for simplified anatysis and newly deployed gauging
crogs-gections, the two-pomt method {for the free flow penod ) or three-point method Cfor the ey penod )
should be adopted in order 10 avoid the large impact of random error of the less-point method on cross-
section discharge. Ata vertical with very irregular fllow velocity distribution, the five-point method (for
the free flow period | or six-point method {for iy period | should be used as long as depth is sufficient.

3 In ecder o shorten the duration of discharge measurement and improve the aceuracy of
discharge measurement resulis. the one-point method may be used for flow velocity measurement in the
following situations:

11The difference of sharp stage fluctuation in discharge measurement process exceeds the
corresponding value specilied i this code when fow velocity s measured with the normal

« [T n



number of measuring poins,
201 i difficult to pecurately locate the instrument due to strong wind . waves and other reasons.
M Instrument is damaged when measuring point near river hed with pebbles or ripraps is measured.
41 The safety of discharge measurement is affected by serious dnft we in the iy penod.,
wint shall first be
J it 1% dilfiewlt e

4 If the one-point method is used to measure flow velocity, the measurin

located at (.6 nmes depth. If the deflection angle of suspension cable is 1oo |
measure flow velocity at 0.6 times depth, it may be deployed on water surfage or avD 8 timles depth,
B.12.11  The determunation of the flow velocny messurement duration r\i

Stﬂ;uﬁng poantz shall be

duration of Now velocny

accordance with the following requirements:

1 For hydrometrc station: with conditions for simplified
mepsurement at measuring points at a vertical shoubd he ugh simplified analysis. For
bhydrametnc statiwomns and newly deployved gauging « |[h-uu1 caondittons for simplified
anulysis, the duration shall not be less than 100s, &

2 I small vertcals and amall measuring %mﬂ and a shorer duration of Now velocity
micasurement meel the accuracy Teguirem % velooity measurement duration may  be
shortened 10 60s,

3 U stape nses and [alls shampl
still difficult 1o use the flow velociry

nl:-'... floating objects and drill e are senows, and 1t 15
eht duration of 604, the

s may be shortened 1o 304,

4 Fortidal current stations ., w velocity varialon rale § here are many measurmg

points at a vertical , the flow v measurement duration ma

B.1212 Forvinous

metre stations without ¢ tive test,the discharge measurement

seheme of the eure thiod may be selected defer i according to service ohjects and

ACCUTRCY TEgUIre bie B, 12.12-1 o Ta -5, When high accuracy 1z required, a

MERSUreTen ith multiple verticals.multi in long duration may be selected.

-,
T:llr:l.p'.] arge measiremeni sebection af Class | sceuracy hydromelric station
e
o Mitisadem e sedems Ml irdinid roin ol Ferai K )
Fa
¥ Misitilagr ol Theuhisi |||'-|||n.|‘|'|.lr“|'
Namnler of - )
o eI, s FHENSUTETLEA aE Hagh =tage Maetlium siage L.ow siage
YT
L ooy B et loeay MSEasIFn geosael s |

] [ i .‘I.|:. .l:-l'i.l .:'I.:. ju ."f.: .'.-I|,||
20 3 L{x3 24 Lii ] 1.4 L4 [
20 3 fill BS — 1.0 i3 — 1.4 a0 L
i ] Hi i ] Li LA 1.4 2 L6
¥ 1 L0 P — i id —1.4 a1 — 1.4
20 3 il 34 (1] i5 1.4 -z -1.7
1] ] 3 v -1.4 if — 1.5 4.4 — 1.4
20 1 ({1 & —1.1 iy — 1.5 4 — 15
) 1 fil A o B if ~1.5 T [
i 1 311 i1 — 1.2 a4l — 1.5 L In
15 3 | 1M} 55 Ll 38 LA 6.7 [
5 ] il P ] 14 1. 48 L%
i5 L | b1l 11 - 1.2 4.1 ~1.5 N | —30
G X | (M} €0 12 4.4 1.4 4.E La
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Tahle B.12.12-1 | comtimwed |

1Hschinge measusement scheme

Measuremesi ermror 2

Mumber af Iramation of dischirge
Nuamber of
P messurag poinis [ L T T Hagh sirge Mwddunm singe Low siage
for flerw velnony MeEnsUring pomass |
aii F J LT Fy Xy -
1h 2 hil i | — 12 4.1 —¥.0
15 z A 1z | B 4.4 4o
(h] 1 LLH} 5 | ] 4.4 2.1
15 1 fill a4 — 1.4 g
15 1 il e - 14 3 24
</
1 3 ({LE 1.7 2,!;!’ '\.? —1.9 LA L —24
111 3 ffl iR 1 O 4.1 B ] il — 24
1 X R 1 - 51 ~2n 5 =25
| | | THE — 1.0 4.0 — @0 6.3 —2.5
JL1] z fi} L& =] 2.0 i 2.5
L1} z Hl .6 — &8
L] 1 Likk fi.i 4
1 1 h.% -8
10 1 FIEE 1. — 3.0
- Inzertinn conkrmd scheme
51 L ILE I 5.5 03 AT
i 1 i} 9.4 -
5 Hl i - 1.2
i TEH 0.5 — 3B
il fill ny —3.9
r's dll 141 — .0
1 18} 145,00 = B
i fill 10.3 &1
1 dil 11,2 —&n

Table B.12,12-2  Discharge measirement scheme and sceuracy sebection of Class [ sceuracy hydrometrie station

1Esschimge measssrement scheme

Mrasuresnest ermor X |

Mumber of | maration of discharge
Mgmiher of
R (LT TR E i AsurrITHEd At High ssge Mulim =age T Alage
LT [T MEasLring poamtsl sl
i ¢ i Xy By X g Xy fig
2] 3 |1} rA -1 XH — . L. — 1.5
20 - | il EE 11 R 1.4 | (]
2l & il H) — 2 41 — 1.4 L — BT
bl i (IL1] 29 1.E xh 1.5 " LT
2 4 Kl i ] — 1.2 4.4 — 1.k L4 o
i 2 Al b | 12 id 1.7 L -
21 1 |l 1.2 — 13 4.2 —1.7 Ll - 1.2
20 1 Gl 1% L3 4.3 1.¥ iLE 1]
21 1 Ml 14 -1 44 —1.H i — 2.0
15 X LKy b B ol B 4.4 —1.7 4.5 -9
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Tahle B.12.12-X | comtimwed |

¥ hnngs micanorement soheme

Measuremmeat error )

Mumbser of Tharationn of discharge
Number ol
MiESUrEE pnis FIHSrEITHT af High =trge Madium sange Larw siape
peruexls for flow velooey MRS TIng pomasd s |
- s t x [ & | ¥ B
15 X ] 44 14 4.4 2.0
Ia 3 il 15 =14 4.4 — 2.1
I x Lini 14 i 4.5 o
15 z il B — 14 1] w —
15 F i 16 — Lk J ] — 2.
15 1 L1 A5 —1.5h : —a:l
15 1 fifl 19 "ﬂlr V n i -2
15 1 i 4.0 {\‘é’@ ol =11 .2 =25
1 b ] LI} [ aa bl | 1.8 =%
111 3 fill sl B | A | .3 - 1.5
Hi % il ? a0 [ ] g ik .0
(L1 4 | TH} - — 18 f.4 — 4.5
10 2 N 45 ~1.4 6.5 —24
10 : | iE - 1.5 f.8 — .7
1 1 i || fiLl 27
10 1 RiF 1.2 — 241 1.1 — 3.3
10 1 K1l &1 .7 an
¥ ; Inzenion conenod schem
7 " oo s M-z 15 —34 15 — 3.5
fi il TH = A4 i ~1.E
] 1 Bl —&3 143,10 — &0
i LM 7.7 i1 L il
5 fill — 3.0 Tl —3.d N — &0
i .| L& =34 10.3 il
O = 1 (L1 — 20 ] — 2.4 141, 2 — &1
i 1 fill ] 84 — & IiLE —4.2
i 1 Hi i — ] oIk —4A4.h 11.4 — &0

Table B.12.12-3  Discharge messurement schene und sccuracy sebection of Class [ sccuracy hydrometric station

[h=chimge measssremem scheme

Merasuresnemd ermor! M|

Mk ol Irasnticin of discharge
Humnleer nf

5 Mg points MEAsITEmem af High stage Bl edium stage Low siage

sty Bt v wiluelly isrnsiirm prosdela |
" P f x5 g Xy iy Xy By
Eii| 3 LiKy 3l — 1 # 40 —=I4 L4 —1.E
el 5 fif e84 ~1.3 40 —1& L5 —Lif
M 3 in i ot 1.2 -7 ix - 1.5
n L LT 2 —13 4.1 — L& 16 —1.&
. 2 till P =14 12 LY L7 = L1k
20 z An i4 - 1.4 44 =LA 4.5 — .
20 1 1M} A5 L 43 1.7 Lw 2
20 1 till B — L 44 — L& TN | —&.0




Tahle B.12.12-3 | comtimwed |

[keechirge meassremeni scheme

Mi-asurvenmt ceran M|

Muimnber al Dramiion of discharge
™ meler ol
- T STy foines EBEARILFENYER AL High stage Low stage
verticals
o flocrer weloray mrEAIrmE g a |

1- " ] Xg Ny iy
2 1 in kT ! 2.2
15 1 Likk E7 EN | ad
15 3 Tl N A — gl
15 X 1| xh T gk
15 2 LK 24 nE —py
i5 : il 40 T -2
15 z at 4.1 fb — 2
15 1 10 4 5.8 —2.3
15 | (] N =24
15 1 30 .6 — 26

4
(L] 5 | THE N " —1.a il —2.d Rtk — 2.4
1 3 4Lh <21 T 2R
i 3 =T | — il .3 — 2
1 ra 14 — 24 | —2.R
11 5 lidl [LY1] — 24 LE —2.4
1 T an 1.5 = a0
1 1 ({1 i — 4.0
it il T -1
1M il B2 -&4
11 / 3 ({LL &N —5h 8.8 !
3 il B4l —58 105 —44
3 an T —31 83 —37 1.3 — 4,5
: TET T - 14 EN | 4.4 ILix 1.4
b 2 Al 7.7 -4 R —3.7 118 —4.5
i 2 i ] 58 9.0 -1.E 115 <. 1
K i | H) &4 —a3 9.5 —34 i1.4 —4
i 1 1} &3 i3 L E 1% 1LY &7
i} 1 Hl B3 — &3 0.3 —a.l 128.5 mr i
Muobes: | H.:.ll thie 1oksl remlorn wrcertainty of a singhe descharge messsemen o8 155 ol conllslence leved

2

=

iy is single deschomge sysiematic eoror composed of Type 0 and Type 1| spsieminic emrars exfranted from smghe deschange of
the s his-vermeal sl mahie-poo neetsod] calealend By dhe mess spln method 1 Aceoeding 1o the mansres of o lege som b od
errar besy data, its valur i= hasically negatioe

The messurement persmissibde oreor in sohems s e medseremen secorsey eonbeod index corresposding o ool scheees .

& hysleomeiric alateoi shall seleol dechaoge meaniremwod schome woomding (o the seoemey elnssificstion. of hydrometric

station, diffesend singe and dms gorpose, cie, The total andom eeensoty ad sysiematie sror ol o single discharge
irasiirimend shall comply wills Artele & 1.2 of this coade

The sy=stematic error of insermion coparol schemet w5, g= | =, r= 3= [ ¥is (oo brge to moen the accuracy requirements, [sis

cauly sl ax disctarpe messtrement seheise of the comrol mepobicos allemanve sebeme , whoch should meg b sdopeed by

warinis sruracy Fpdrmmetne statinns under normal measeement esvemnment condilions,
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Appendix C Float method

C.l General reguirements

C.1.1  The float methods for discharge measurement stipulated in this ¢ ihe surface float

method, deep-water float method . Noat rod method and small Moat m » which are respectively
i current meter or the

applicable 1o the conditions that it 15 difficult to measure flow it

discharge measurement of high flow velociy, low fow veloc and other situations s

beyond the range of current meter. According to the h}rdru-lgijr regr raciensies of a niver where a

hydrometric station is Jocated, discharge measurement Tt thall be selected and discharge
megsurement scheme formulated acconding to the follg®&mg) HLTEER
ng

1 I stage fluctuation difference between t

nd ending of a discharge measurement

complies with the regquirements of llem 3 in il this code, the uniform float method shall be

used for discharge measurement. In dise {%ﬁﬁar ment scheme by the uniform loat method , the
T

conbrel part of effecnve (oal transver: shall b determmed scconding o the number of fow

¥

location in discharge mesSygement scheme by the current

velociy-measuring verticals and cu
meter method, The control part of

mezsurement scheme shall et

e Moal transverse dist the multi=fom discharge

comtrol part of eflge ts'in the less-float discharge

measurement scheme. & Va J
2 I Dood lev ls sharply . the flood ldstaffir a short time, and the uniform foat
method cannom T4 eagure discharge, the ‘h‘ floan method may be wzed w meagare

discharge.
-
3 - i g equipment is da porarly faled, or dropped Boatz cannol be
. iy

oo many Joating objects on ver, the foating objects may be used as foats o

4
can be measiured with current meter. the float method and current meter method may be combined 1o

If & part of gauging cross-section cannot be measured with current meter while the ather part

measure discharge.

8 The deep-water float method and float rod method are suitable for discharge measurement an
low flow velocity, The measuring reach of discharge measurement shall be set in a8 straight reach
without water plants growth or riprap protruding, and with {lat nver bottom and wniform longitud inal
botiom slope.

6 The small Noat method s suitable for discharge measurement if [low velocity exceods the low
Mow velocity range of curvent meter, 1§ small depth only cecurs in parts of 2 gauging crossg=section, the
small fioat methad and current meter method may be combined to measure discharge.

T oo large wind speed senously impacts the operation of Ooart, the foat method should net be
used o measure discharge.

C.1.2  For hydeometne station using the float method to measure discharge, the matenial, form, depth
under water and other specifivations of float must be onified o this =avon. Floal coefficient shall be

tested and analyzed . and the equivalent test lloat eoefficients used for diflerent discharge measurement
o T



sthemes, I other tvpes of Moatz are used for fow velocity measurement due 0 some reason, the flea
eoelficient shall be 1ested and analyzed separately.

C. 1.3 The derermination and selection of foa coefficient shall be in accondance with the following
TCOUIrEmemnl s

I Float coefhicient determined by test data shall be corrected by corrective gifuging acconding 1o

the requirements stipulated i Section C.6 of this code. The times of corrective shall not be less

than 10, The result of corrective gauging should be tested by the Student'si1) te 1 there isa

sigmbcant differenee between onginal Noat coclhcent and corrective gaﬂ;' g sampbe, loat coelficient

test shall he condueted again and a new float coefficient adapted.
2 Float eoefficient determined by experience shall be Iral%]mmmrhw of Amicle C 1.6
of this code , and then the float coefficient of the station detergimed .

3 For new hydrometne stations that meed 1o use n%Thﬂd T meazsure thacharge, foat

coefficient shall be tested at the same time with di g urement. The float coefficient of the

station should be rested amd determimed within 5. Belore the float coelficient vest data s

ohtnned , the loat coefficient of 2 hydrometnpgs similar criss-section shape, flow conditions
and the same float type in the local area may or selected in the following range according to

the cross-section shape and flow condi

1)In genereal, 0085 1o (0,00 a A0 mav be taken for k fed medwm nvers and small

rvers i humud areas, re wand 0.80 o 0B85 and #0 for large and mediom
rivers and small riv@ rid afeas, respectively. b4
2 Under spec sp0.9 o 100 may be mk%id preas amd 0,65 o 070 i and

Areas.
3IFor f’g ach with small Mow Tﬁq‘}

val be taken. For a measurin h arge flow velocity gradient or small depth
B
smaller value should h%‘

£ significant changes in & mes ng reach or the contrel of hydrometrie station , float
i
C.1.4 For hydrometric station with relatively stable cross-section and test float coefficient, the
permigsible error of o aingle discharge messurement by the uniform Moat method shall not exceed the
values specified in Table C.1.4.

Tabbe .14 Permissible error of a singhe dischargs measurement by the nniform Neat method

Errar indext M F
S 1 i
Synthetic unceriamiy Svatemalic wneertanty
Chazs | =romey slabon 11 —2-1
Chase [ merurmey alation 11 pa|
Ulass [l sccumicy sanom 12 —2.5=1

Mode:For hpdmmeine statiins seth large change of seourmg and siling <l & cross-sectnn ar emnpiries| ost coellicent ., the permessibile

eviir of 4 single dselange messsrement by the Dot methisl shall be deeminsl sooonling 1o the seieal sivasnce.
C.1.5 The selection of the discharge measurement scheme of the uniform float method shall adopt the
permizsible error range in Table C, 1.4 of thiz code as control aceuracy, and analyze and determine the
number of effective Moats acconding 1o the totwl andom wneertanty estmation of the umiform [loar

method which is based on each component random uncerainty of the uniform Moat method in Section

= T3



CLB ofihiz eode, The contrel part of each Moac shall comply weirh Trem 1 in Article C01 1 of this code,
C.L6  Discharge measurement by the loat method shall include the following »

1 Toobserve the stages of basic staff gauge, gauging cross-section gange and slope gauge.

2 To drop floats, observe the operation duration of each float floating through upstream and

downstream cross-sections, and determine the position of each float through media

PSS - HEC IO,
3 To obeerve wind direction, wind force (speed ) and items that shall rnrud during the
aperation of each foat.

4  Tomeasore the medium crogs-section arca of oat,

5 Tocalculate measured discharge and other relevant statistic. valhq 5 :"
6  Tocheck and analyze dischirge measurement resulis,

€2 Surface Noat m%\ \\)

C.2.1  The fabrication of water surface (loats shall
1 The part of a float under water surface th b ahel 1ot be streambined . The float shall be
attached with weights o keep it drifting stablya a ‘T depth of Moat under water surface shall not
be larger than 1/10 of water depth, Floatsh uggwlpnl into water for 1est after fabncation.
2 The part of & float expos ww rlace shall have obvious marks which are casy to
sdentily.
C.2.2 For hvdrometne stations th

acd e with the following requirements

aber =surface lNoals 1o ischarge . float dropping

equipment should he set up all he composed of mm and dropping device , and
comply with the follovwimg reg ents: y

1 The planeg nning eableway aha ni‘u—lrtam distance upstream of the
UPSLrELm cross-secls Moan, amd the distance -&ﬁ that the ot may be put nte mormal

operation bef

the hlgh;ﬂl,ﬂr

ing the upstream cross-sec T atial height of the cableway shall be above
-y
[ investigation, -

L ping equipment shall be simj ind firm in structure and flexible and labor-saving in

operal A comvenent for contimuous dropping and maintenance,

3 For hydrometnc stations without conditions for setting up float dropping equipment , floats may
Be dropped by baat or by the utilization of upsiream bridges and other nver-crossing fncilities,

C.2.3 Thedropping method of water surface floats shall be in accordance with the {ollowing requirements,

1 For discharge measurement with the uniform foar method , floars shall be placed wniformly on
the whale cross-section. The contrel part of effective Mloats should be consistent with the position
determined in discharge measurement scherme. There shall be 1 or 2 floats near each defermined control
part and near bank. The floats shall be dropped from one bank to the other in sequence. When the
hydrametric regime in river changes sharply, foats may be dropped in the midstream of channel first and
then on both sides, I there i a single stream in d measuring reach, 3 w0 5 effective foats shall be placed
on each stream.

2 Hthe oot method and corrent meter method are combined 1o measune dizcharge, Doas hall be
placed within the discharge measurement houndary of current meter 10 make the two flow velocity
measurement zone overlap,

3 For discharge measurement with the midstream (loat method, 3 1o 5 floats shall be placed on

the midstream part. There chall be 2 or 3 foats with adjacent positions and normal operation ., and the
. T4 n



difference between the longest and shorest operation duration shall not exceeed 102 of the shortes:
dluration.

4 When the floating object method is used 1o measure discharge, 3 or 5 conspicuous Toating
objects in the midstream and similar to the foatng objects selected m the loat coefficient test should be

selected to measure flow velocity, The technical requirements for flow velocity Mmeasurement shall

comply with the releviml reguirements of the midstream float method. T size, estimated

freeboard and submerged depth of floating objects shall be noted in detail. F
C.24 I the cross-section foat method s used , the measorement WLIWL%L atvon duraticn and

the measurement of float position shall be in accordance with the follogwing Ments:

1 Cross-gection mohitonng personnel shall send & signa her each Boat reaches the

CFOSS-SECTIOT. Y
- . .r
2 Twmekeeper shall nmely open amnd close the st

reaches upstream and downstream cross-sections, oo

float. The time reading shall be accurate 10 i].iw)ﬁ
-
o

record the operation duration of the
duration is more than 100=, i may be
accurate 1o 1=

b

3 Instrument rendezvous personmekss tly measure the position of a float. record the
ordinal number of the float and meas

point when receiving the signal of

ngle, and caleolate the equivalent distance from mitial
gon. The ohaervation of {loat
section method ., and the

mint after the last float s

position shall be measured by the

mstrument shall be check acchrding to the ongina

mtersected by each © i agurement. The meazure v b completed only when it iz
slentified that the in ion has not changed, Y:
E.IE.E [f the L_!ﬁT e Noal method iz uduW]uwing recuirements shall be comphed
with: F

1 _41 ris ﬁmramuu prer=omnne] m;%\mglml in fime when a Moot passes through the
prede P ition on the upstream and t mstream cross-sections, and observe and read the
vierlisa Jttmzontal angles of the float positon, Timekeeper shall open amd close the stopwateh n

time . correctly read and recond the operation duration of the float. The time reading shall be accurate to
0,15, I eperation duration 12 more than 100,11 may be accorate (o 15,

2 Polar coordinate points shall be set at a high place with good visibility near a gauging cross-
section, [T the 1errmn of banks is high, a ground-type elevation base point may be set up o a high
terrain, I the elevation of banks s low & platform elevation base pomt may be set up by wsing fixed
building platforms such a2 roof. Polar coordinate points shall meet the requirement of sight line
depression angle greater than or cqual to 47 when each float above and below a cross-section at the
highest flood stage is observed. They should be set as [ixed elevation points.and plane coordinates and
elevation measured.,

C.2.6 1f the surfece float method s used to measure discharge. channel cross-section should be

measured at the same ome. The width measurement and 2ounding methods shall comply with the

requirements stipulated in Section B8 of this code. 1f the manpower and equipment are msufficient. or

water regime changes rapid by and i is ceally difficult o messure channel erosg-section an the same Gme,
a eross-gection may be selected according to the following requirements:

1 For hydrometne statons wilh stable crogs-zections, adpacent measored crogs-sections may be

o



directly referred.

2  For hvdrometric stations with large changes in scouring and siliing ol & cross-section, only the
depth of several verticals with relatively larger changes in scouring and silting of the cross-section
may be measured , and analvzed and determined in combimation with the existing measured  cross-

section data.

C.3  Deep-water float method and fAoat rod method p

C.3.1 The fabrication of deep-water floats and float rods shall be in \1‘ rdance with the followimng

refuirements:
I A deep-witer Moat shall b+ composed of an upper ﬂu@-&;wrr Meaat, The diameter of

the upper float shall be 1/4 10 1/5 of the lower flost d_l,&l?ﬁt&i -:pr:r:lflc: gravity of the lower
Moat shall be greater than that of water, and make the }It'l'l floan an water surface durimg
operation.

2 A NMoat rod ghall be made of two parts n 1 e th other and able 1o shide up and down,
The length ol the doat rod may be sdjusted a depth of flow velocity-measuring verticals,

The exposed part of the Moat rod shall beedc 2o, nnﬂ the foat rod shall be able 1o stand opright
re made, they shall be pa®pto water for tesr, I they are
ached 1o the lower flo wier parl of Mloat rod may

stably m water when dnfting in water.

3 Afer deep-water [loat and
nod qualified , the weight of o heavy ¢

be increased or derrm-w-:! untd] theR comply with requirements r
C.32 The flow ve ment method and tech uwiretents of the deep-warer foa
method and float ro b in necordance wit MM;uimmmm:

I The w OwWnsIream sign l:nu:lmligtbﬁ ith equal spacing shall be set up a1 the

upstream am gauging cross- l.|:'r:t: ith ruler. Sign cross-sections shall be paraliel

- o

10 each other a il 1o mean fow :hr'-n:f

vEl-m:'i.T:.'.-mEa:-'.ur:ing verticals at the same stage for the current meter method. If transverse velocity
changes greatly or Muctuates greatly, and the hixed flow velociiy-measuring verticals cannot control the
change of transverse flow velocity. flow velocity-measunng verticals shall be appropriately increased.
The depth shall be measured hefore Now velocity measurement ar each flow velocity-measuring vertical,
3 i water depth 15 greater than 0.5m, flow velooity may be measured at .2 and 0.8 tmes
depth by deep-water Moat, 17 water depth iz less than 0.5m ., flow velocity may be measured a1 0.6
times depth. The depth of measuring point shall be ealculated as the one from water surface to the
center of lower foat. Il a float rod 15 used for flow velocity measurement , the submerged depth of
the foat rod shall be 905 1w B35 of depth at fow velocity-measuring verticals . and the float rod
shall not touch river bottom.

4  For low velocny measurement with decp-water ot or oat rod, each measunng point or each
vertical shall be measured repeatedly for 3 times,and the following requirements shall be complied with
T oal operation duration shall not b less than 205, For an individoal point or vertical with
high flow velocity , the duration shall not be less than 10s. I it is less then 10s, the vertical shall

b measured with a current meter.

.



21 The difference berween the longest duration and the sherest duration shall not excesd
10% of the shortest duration for the results of three repeated flow velocity measurements.
I ot exceeds 105, the times of measorement shall be mereased , and the three flow
velocity-measuring reconds complying with the sbove requirements shall be selected as

nfficial resalis,

Cod Small Moat method p

-

C.4.1 A small lloat should be made mio & small round fleat with a diam@leg of Sem/lo Sem with rough

wood with 4 thickness of lem o 1.5em. w

C.4.2 For the layout of gauging cross-section. two equally spaced 40 ¥ cross-sections may be &6

up a1 the upstream and downstream gauging cms-smth%ﬁ;]w ;élt- between the upstream and

downstream cross-sections shall not be less than 2.0m, hxnr:q{ ';I'II amd downsiream cross-seclions

shall be parallel 1o medium cross-section with equal d) N » river reach of original gauging cross-
wall Moat method , temporary gauging cross.

secton & nod zuitable for dizcharge measurement 7‘?
- :
tMow or external water infllow between the

section shall be set up. There shall be no mt

temporary gauging cross-section and theep uging cross-section, and the temporary gauging

cross-section shall be normal to mean

C.4.3  Discharge measurement wi cuatts shall be in accondance the following requirements;

I Gauging cross-section shall ured at the same lime o MiEasurement.

2 The effective numbgr oatd shall be egual to or number of flow velocity-
measuring verticals at fwrm ge for a current meter, o Aransverse distribotion of Ooas may
control the teansve ow velocity at a crtm::-iuﬁin ;

3 The pu_%‘iu L passing through a ga Cruag-section may be directly measured and
read hy ate s-section cable or tape e \:ﬁ

4 _.:.I" duration of each foal thian 20=, and =hall not be less than 102 af the

iwidual fow lmes 1= large. i perntion duration of most floats is less than 10s and
How veéfgiy'cannol be measured by a cumrent meter due 1o the constramt of water depth, the spacing
between the upstream and downstream: secondary cross-sections shall be appropriately increased to
make the operation duration of Moats not less than 108,

5 Each flow line of fow velocity measurement shall be measured twice, The dillerence between
vwo operation durations shall not exceed 105 of the shomest duration., T the difference exceeds 1054,
the tmes of measarement shall be inereased Land those measurement of the difference between the two

Moars operation durstion not exceeding 102 shall be selected as official resuli.
.5 (ther obhservation

C.51  The stage of basic stall gauge and gauging cross-section gauge may be observed once at the
beginning and ending of discharge measurement. If discharge measurement process possibly crossed
Mond peak or valley, additonal stage shall be measured at the Ooeod peak or valley, and the mes of
measurement shall be appropriately increased according to the principle of uniform distribotion 1o

conbrel the Mood change procvess, The oheervation of slope stage shall comply with the requirements
stipulated in Article B8.5.2 of this code.

C.5.2 Wind direction and wind lorce {apeed ) shall be observed during the operation of each floar. Tf
. 17 a



wind direction and wind forcelspeed ) change slightly ctheir mean values may be measured and reconded,
Il the change is large. the change range shall be recorded. When an mstrument is used o ob2erve wind
direction and wind speed , the instrument shall be placed at a place that may represent the wind direction
and wind speed near the water surface of a measuring reach. Wind direction shall be measured from
Mewe direction is
hit bank as 900,
and that of wind from feft bank as 2707, 1F wind foree and direction are measu .they may be
recorded acconding (o the current national standard GEST 50138 Smr.l:i'urﬁ/éh.qu e UMseronfinng.

right to left according 1o fow direction., The direction of downwind parallel 10

recorded as 07, that of wpwind az 807, that of wind normal 1o the flow direction

it water aren and Tood

# near the upstream and

C.5.3 Weather phenomena, floating objects, wind waves, flow direggion, §
plain, diversion, river bank breach, we dam blockage, inbutanses. e
downstream of 8 measunng reach all shall be observed and %ﬂd

Y
Co o Test and determination F@:I’ﬂcl:nt

C.6.1 Faor the hydrometric staton with l.'unﬂiTi?Iﬁ miparative gauging test, water surlace foat

coefficient shall be comparatively tested wi meter method and the float method, For

|
o
stations without conditions for comparative g test, float coefficient may be determined by the

stage-discharge relation curve meth

Mow velocity at a cross-section by
velocity at a cross-section b
object float method., -

C.6.2  For the tes sitfnee float coellicient . shall not be extended too much.
[rata shall be accwmu ar by vear,and the fluc

The test dat

of stage increased in comparaiive Lest,

il stige segment shall mclud s ferent stnges, wind directions, wind forces
-
ryohditons, and the numbers ¢Ie-8=%hall be more than 20.

rative test of water surface 11 cefficient shall be in accordance with the following

[:-ipwcd:?];‘.

The float coefficients of various discharge measurement schemes by the float method shall be
tesped and analyzed separately,

2 The measuring time of the float method shall be placed in the middle of gauging time by the
current meter method, 16 i1 cannot be placed in the middle period due 1o conditions constramt . the order
of discharge measurement by the corrent meter method and by the float method shall be exchanged
between the rizing and falling water surfaces in multiple measurements. and the numbers of exchange
should be coual.

3 For the comparative test of cross-section float coefficient . the control pan of each effective fioa
in transverse direction shall cormespond 1w the layvowt position of each flow velecity-measuring vertical of
current meter. Il the float coefficients of vanous test schemes are calculated by extracting the test results
of vanous lmiled foatz and coresponding mited  low  velocity-mepsunng  verticalz from the
comparative test data of multiple floats and multiple flow velocity-measuning verticals, the transverse
distrbation curve of Noat Now velociy shall be drawn separately according o the number of limited
floats selected for vanous test schemes to look up for vinoal flow velocity, the transverse distribution

curve of multiple foat fow velocity shall not be deawn only once, and the virtual flow veloeity of
= TH »



different sampling schemes shall be looked up repeatedly, The rest daga of & high stage segment zhall
melude those of different stages. wind directions. wind lorees and other conditions. and the numbers of
tests shall be more than 20.

4 For the test of midstream (oat coefficient and floating object float coefficient, a comparative
= selected by the

with the tesl of

test should be carried out according to one of the discharge measurement sche

currenl meter method o the high-flow penod, and may be carned ool in combs
cross-section float coefficient, If the current meter method 5 vsed 1o mnaﬁc;l" rge at other time ,
fow velocy may be measored im e i the case of optronil loatng I'J!.Jj"l or the analysiz of foating

ohject float coefficient.

5 DN iz dillicult (o carry oul the comparative tezl of i wiit in the high-flow perod,

P ;
representative verticals may be used for the test un.ul:,.'::i_"l'e.rﬂnn %Iimem. The test method and

techmeal regquirements shall comply with the fallowing reglr £

According to the measured discharge data o cu eter, the relation curves of the mean

value of mesn Now velocny at 1 1o 3 ¢ veriicalz and the mean fow velooiy ata

. . Pl I
cross-section may be established , i t%one of relation curves may be sclected (o

determine a representative  vesi the foat coeflicients of different  discharge

measurcment schemes, rep n'bq{. ticals shall be determined respectively.

2100 a selected representat) dl, o current meter shall

1 measire the mean fow

velooity at a vertical, and an Now velooity at a convertad through an

established relation . Flbat flow velocity sha acconding o the relevant

Feguirements bt whifbrm Ooat methad, mids t méthod and floating object o

rrethioed, gl flow velocity at a fﬂ”"&ﬂ on-shiall be caleulated by dividing virtual

a ssechon by the cross-sgch The anthmetic mean method shall be
late the midstream foat Hu% ndd floating objects float flow velocity , and
ficient of the I'l.'pl."l:':“.‘h'l-ﬁ-‘ al method shall be calculared accorhing e Tem

e C.6.6 of this code, o

1 coelficient obtained from tests with the representative vertical method shall be

discha

comprehensively analyzed together with the test results of cross-section float coefficient or
with mudstream (loat coefMcent and Boanng obyect Mogt coefficient, When change frend is
consistent with the charactenstics of a hydrometne station, 1 may be used es official test
dara,
4)For stations with frequent changes i the position of representative verticals with stage in the
high-flow perod . the representative vertical method should not be used 10 test float coefficient,
C.64  Float cocflictent shall be determined within the measured dizcharge range of current meter if
slage-discharge relation curve 18 used to analyze the float coefficient. Measwred value shall be adopted
for the virtual discharge of foat. and the cross-section discharge looked up on the relation curve of the
stage and the measuning point of current meter with the equivalent stage measured by the float method .
The following requirements shall be complied with:

1 For the analysis of cross-section (logt coefficient . the discharge measurnng points by the current
meter method corresponding 1w the Tow velociy-measurement vertical distribution according 10 the
control part of effective [loat for float discharge measuring points by the float method shall be selected 1o
plot & stage-tizcharge curve for looking up the eross-section discharge.

= T4



2 For the analysis of the midstream and floating abjeces Moar coefficients, cross-section discharge
should be fooked up on the stage-discharge relation curve drawn with the discharge measuring points of
a discharge measurement scheme of the current meter method in the high-flow period.

3 For different types of stage-discharge relation curves, the cross-secton discharge shall be read
acronding to the lollowing requirements

11For hydrometne stations with a single corve of stage-discharge relatio izcharge shall be
directly looked up on the curve,

21F or hydrometnc statrons with multiple smgle curves of siage-dc ¢ relaton, the discharge
shall be looked up on the curve of flont measuring points in .r:m\e ol

3 For hvdromerne stations with the stage-dischirge

compound loop curve, the
discharge shall be looked up on the loop curve o :

poaniz, .--__,/_F

C6.5  The data of float coellicient 1est analysis shall

process as float measuring

»

t by elessification, and the influence of
hip hetween foat coeffhicen and relevam

table drawn for reference. The selection of

arr resistance on foar coefficient considered. T

[actors shall be established , and then the rolat

refevant factors shall be determined by hydes station aceording to acteal situation,

C.6.6 The followmg requirements s piied with for float coefficient determined mdirectly by

the tesr data ef the fow veloriy ¢
I For the 1es1 of the mean

Tayout of flow velocity-mea verticals shall be determi
of effective flont trans
2 Thetesto

tion in the discharge me

: water surface veloe ]
remenl scheme select ]

[y MEASUFE CTOSE-SEC0n %
o

1
ﬁ surfpce Mow velociipsg

: = =iy
velocity coefficient on water

should be compared and analyzed
flow period.

fe=sif rm.-_w: 0 nloa representalve verieal may be uzed 1o

dete ace, The test methods and requirements shall be in

ficrond with thie following recquiremeinis:
1)1
verticals and the mean value of water surface Tow velocity coellicient at a cross-gection and

relation curves of the mean value of water surface flow velocity coefficient of 1 to 3

the relation curves of the mean low velooty at 1t 3 vertieals and the mean low velocty at s
crogs-section shall be established by the adoption of the discharge measurement data of
current meter with water surface veloeity measurement, and one best relation curve shall be
selected from the above two kinds of curves respectively to determine ils represemtative
vertical. For different discharge measurement schemes, their representative verticals shall be
determined respectively.

2)For the test of mean fow velocity coeflicient al a cross-gection on water surfoce, mean fow
velocity coefficient at & cross-section on water surface shall be obtamed by the mean flow
velooity al a vertical and the water surface fow veloeiny at the gelected representative vertical
measured with a current meter. And the mean {low velocity coefficient of & cross-section on
wisler surface is obtained through the conversion of relation curve,

3 For the test of the midstream water surlace flow velocity coeflicient , current meter shall be

usgd tomeasure the mean Now velociny at a selected representative veriical and the midziream
. KD -



fborw velocity oo witer surface, Mean fow velocity at a vertecal shall be fivst converted into
mean low velocity at a cross-section through relation curve . and then midstream water surface
flow velociy coelficient calculaged.
4 )Water surface flow velocily coefficient obtained from the representative vertical method
test shall be comprehensively analyzed together with the test results of fean water surface
flow wvelocity

as afficial test

flow wvelocity cocflicient al & cross-section or madstream  waler

coefficient, 10 the change trend characteristics are consistent . it E

data,
EiThe representative vertical method should not be wsed te.ﬂh Vﬁurf&m flow velocity

coelficient for the stations with freguent rha‘mgﬂt it the representative vertical with
srage in the high-flow pericd. .
C.6.7  The dizcharge calculation of the Moat method W1 u}afe flow velocmy coefheent shall
be converted into equivalemt float coefficient through ection coelficient Ky according 1o the
following requirements:
1 Channel correction coeflicient lih.ﬂ.” ording to the lollowing formulae

(C.6.7-1)

%m +44,+A)) (C.6.7-2)
A —mean £T083-5 i of o float measuring rmﬁ
'1. — EUEInE seCLen area ol current meter
@Ntinn area of floatf m®
A gl leon ared of Moalf . <)>)
ﬂ%nm Cross-section area of i
iy,

where  Ky—channel corre

.I'

foat coelhiowent K, tha wied according 1o the following formulae

influence of air resistance on {l cocificient 15 not considered . it shall be calculated

limg to the following formula;
K=KyK, (C.6.7-3)
where K, —mean flow velocity coefficient at a cross-section on water surface, which s a look-up
villue ch the relation curve of stage and mean ow velooty coelficient at o cross-secton
on water surface.
21 the infloence of air resiztance on oat coeflicient s considersd, it shall be caleolated
according to the foliowing formulas
K=K.K,(1+AK,) (C.6.7-4)
where K, —mesn air resistance PAFRITIETEr &1 8 CrOSS-Seriion
A—float resistence distribotion coefficient, which may be referred to the test data of smmilar
Maat 1vpes,
3  The mudstream Moat coefiowent K, shall be caleolated accordimg 1o the following lformulae:
100 the influence of air resistance on Moeat coefficient is not copsidered . it shall be caleulated
according 1o the ollowing formulas
Ko=KeK. (C.6.7-5
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where K, —midstream water surface flow velority coefficient, which is a look-up value of the
relation between stage and midstream water surface flow velocity coefficient.
20 the influence of air resistance on foat coefficient s considersd, it shall be caleulated
according to the following formulas

Ku=KuK, 1+ AK, ) (C.6.7-5)

where K, —midstream mean air resistance parameter.
C.6.8 For the test of floar coelficient m sediment-laden stream . single sapple s el Eoneeniration
shall be measured ot the same time. Float coeflicient 15 selected ace@nling to the relation among

sediment concentration. float flow velociy and Noat coefflicient. gldr th ation among sediment

wienl oo owaler surface 1=
Article C_8.6 of this code.

murnum depth or the cnteical stage
her of no wind or light wind. Mean

concentration, low wvelocity on water surface and flow  vel

establizshed , and floar coelfigient shall be mdirectly derermme?m
C.6.9 The test of small Noa coelficiem shall be carried S ;{&
Al

of the mmmum flow velocity allowed by current m

in
Mow velooy at each verucal and Moat fow veloc ¢« mepsured regpectively with current meter
and small Noats at the same time; and the peated for 10 times. The arithmetic mean
vilue of the ratio of the mean Mow veloomy
simultanecusly for each vertical shall 'mi an small float coefficient of the vertical, and the
arithmetic mean value of the mean hm: coelficient at all the v & zhall be adopied ag cross-

I

cprical Lo the foan Dow velocity measured 10 times
section small Aoat cocfiicient.

C.6.10 The extension of “fliclent on water surface
reuiremen s - /
1 1M the Mox aL 0f o high stage segmepl

extending 20%
of the relatio

e i actordance with the following

ms&' tahle. it may be looked up by

Aischarge relation curve it may be looked up by extended 105

2 _.lf i allewable extension mnge of float coefficient
by 1M~ ned by comprehensive comparison and analysis
acrondiiiio.

C.7 Measured discharge calcalation

.71 The calculation of mezsured discharge by the uniform [loat method shall be in accordance with
the following requirements:

I  The flow velocity of each float shall be calculated accordmg to the following Tormula
V= (C.T.1-12

where Vi, —measured float flow velocity of the fth Toat{ m/s);
L, — vertical distance between the upgtream and downstream cross-sections of floatt m);
t, — operation duration of the ith Moat sk,
2 The distance from mitial point of a sounding vertical and Noat point position may be caleulated
accondmg to the relevant reguirements of the theodolite and (lat panel meter mtersecton method.,
3 Float flow velocity transverse distribution curve and cross-section mapl Figuee C.7.1) shall be
drawn. The point position of each Toat shall be plotied above water surface line with the ondinate &= the

float flow velocity and the abscissn as distance from initial pomt. The cause of individual protruding
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points shall be fousd , the point shall be discanded and noted if i 62 s test ervor, T wind direction and wind
force ( speed ) change slightly during dischange measurement, a float flow velocity transverse distribution
curve may be dreawn through the center of gravity of the point group. 1 wind direction and wind force
[ speed ) change greatly during discharge measurement, the distnbution curve of floats shall be drawn
with consideration of each float pomt position. When the distnbution curve (s deffwn, water edge or

stagmani water boundary shall be used as a starting pomt and ending point.

Voimisl

o Tw b

Figare C.7.1  Gra
¥ =wirtunl e welociy at a wﬂﬁ
i=vertival depshl mi -zegmeni

4 Virtual fMow velocity at o

velocity transverse distribution curve v
5 The caleulation me ol mean virtual Jow velocmy at a %

virtual discharge and vi

ary of each segment are looked up on the float flow

il SEEMEenl arnea, segment

t for discharge measurement

of the current meter r
i Thee icah, o to the following formula;

' (C.7.1-2)

foat methed shall be in accordance with the following requirements:
1 The discharge measured by the midstream float method shall be calcolated according to the
following formula:
=KaA.V. (C.7.2-1)
where Vo —arithmetic mean value of a midstream float flow velocity.
2 The discharge measured by the Moatng obgect Doat method shall be caleubated according to the
following formula:
Q=KA.Vy (€.7.2-2)
where Ky lloaung object foan coefficient;
V. — arithmetic mean value of a floating object float flow velocity.
C.7.3  The calewlation of discharge pomily measured by the oot method and current meter method
shall be in accordance with the following requirements:
1 The transverse distnbution curves of mean fow velocity at a vertical of aver shore and the Qoa
flow velocity of main channel . or those of the float (low velocity of river shore and mean flow velocity at

a verlical of mam channel shall be drawn, respectively. For the overlapped part of the transverse
« B3~



diztribation curves of Ooat fow velocity and mean Dow velocity at a vertical an the boandary of river
shore and main channel. velocity ratio looked up on the two curves of & same distance from initial point
shall he close 1o the float coelficient of text. IT the difference between the velocaty ratio and float
coefficient exceeds 102, causes shall be found. 1f the current measurement results of current meter are

judged = reliable, the transverse distribution curve of the float Now velocity of th

*?.Erenpund Mg [art
may be appropnately modibied according 1o the transverse distribution curve of 1 Mow veloeity at

a vertical of the overiapped part 1o make discharge measurement results yith two

with each other,
all h WEied according 10 the
paspriethe] i (ost method ,

1. is the measured discharge of

i whole cross-section. fx/';'
C.74 For the caleulation of the measured discha :l\h p-water float method ., the mean {low
B

e diztance between the upstream and

ean duration, and then the cross-section

2 The measured discharge of mam channel and river shore 5

calculation method of the measured discharge of the curre
respectively. The sum of the discharges of the main clumnu]__&;l! v

velocity at a measuring point shall be caleular

downstream cross-sections of each measari

discharge calculated according to Article G Rofthis code.
C.7.5  The cross-section discharge rod method may be caleulated accomding to Artacle

C.7.1 of this code, and mean flow }) a vertical shall he cale | acconding to the following

formulae:

V.=K\V. (C.7.5-1)

—

K, =1—0.116] | 1 7.5-2

=1 unﬁ[“.{(.i (0.7.5-2)
N

DI COrTeCicn Coe fl'n:il'll.l al Pl ¢

where K,

aqured flow velocity of floa

v
S merged depth of Toat rod{ mT.
C.7.6 cross-section discharge measured by small floats may be caleulated by multiplying the

virtual discharge at a cross=secnion by the small Noat coeflicient of a cross-zection, The mean Tow
velocity of small floats at each vertical may be calculated by dividing the distance between the upstream
and downsiream cross-sections by mean duration, The virual discharge at a cross.section may be
caleulated according to Article C.7.1 of thi= code.

C.7.7  The caleulation of measured discharge by the polar coordinate Moat method( Figure 7.7 1ahall

be carned out according to the following requirements:

=

'y - i} .
a1 ) IR ¢ o :
Bt £ |
ux"\l
- & E o 5 3

Fagare 7.5 Sehemanc dagram of ihacharge messarement by the polar cosndingte loat maethed
- By -



I The fow velocity of each Meat shall be caleulated according 1o the following Tormulae ;

V= % (C.7.3-1

Li=cotfsing (Z+i{—Gl—cof.singZ+i—G) (C.7.7-2)
where  V,—messured float flow velocity of the ith floattm /&)
L= vertical dstance of Noat operanond m);
t,— operation duration of the fh float{s);
&y = meagured depression angles of a float on the pﬁdetemine\mnn ithe upsiream and

downstream cross-seetion, respectively;
g differencs between the azimuth angle of illt::m@gﬂ e oaml crogs-gection line
when a float is on the predetermined |:n|:h:=.'L1_i£E;ptnfl @mam and downstream cross-

SECTOn, respectivelys f"//’/' |
Z£—elevanon of elevation base pomntimb; q \O

i— height of instrument{m ) ;

{r— stagel m). 1?
2 The distance from initial point fog 1 passing over & cross-section shall be ealculated
according 1o the fellowing lormulac: \‘
’1@' gyl (C.7.7-3)
! &=y
L=z [ EM 0} =x, oot i\ 71— G ) (C.T.7-4)

u Il:z+lll_f;]-_1':=.:'ll'.1
where [ —distan ialpomed ml Y’
iy,

i T Ry _:Iiﬁ“. il

osgil £+i— G ) (.7.75
ERa cross-section and of polar coordinate poiny and Moat ai
ively ., if polar coordinate point and float

downsiream: cross-secigon.,
upstream of the tmsﬂ-% villue iz positive, otherwise , negative s

{
ﬁ%zl s from initial point of polar™ nate pomt and fioat &t upstream and downstream
sa-5eChinn respectively.

_‘}Il-l
/
C.78  The eguivalent stage of the measured discharge of the foat method may be caleolated aceording

to Article BL7UB of tha code.
CH  Upncertainty estimation

C.8.1  The uncertainty of the foat method shall mainly consists of the ellowing componenis:
Width measurement uncertainty.

Boundifg uncerizmy,

Float flow velocity uncertainty.

Float cocihcient unceriunty,

e e b

Uncertamty caused by the limitation of cross-section segment number.
6 LUlncertaimty caused by the non-synchronization of cross-section measurement and Doat discharge
I RSUWNe el .
C.B.2 The uncertainty of each component zhall be derermined according fo the following requirements;
I The requirements stipulated in Article B.12.2 and Aricle B.12.3 of this code shall be adogted
for the uncentaimty of width measurerment and sounding.

v BB



2 Floar flow velocity uncertainty consista of two parts;
11The uncertainty of float rowte through the upstream and downstream cross-sections. The
permissible uncertainty of digtance berween the upstream and downstream cross-sections of
an observation float is 1.5,

21 The uncertainty of the tume when & floar passes through the upstream and®flownstream cross-

sections, The permissible uncertamiy of a floal operation duration iz 1.5
ethad on the
. The permissible

3  Float coefficient unceriainty may be estimated by the mathematgeal st
basis of the colleetion of a large number of Noal coclhowent test dala
random uncertainty of float coefficient shall be in aceordance with Talde C 8.

Tuhle C.E.E  Fermissible rondom oncertainiy

Muirllsri al frmese-siiiin sigimils ]

I 4.H

Reamasrny vt eitimdy el N cvofficwent 57 ) b

4 The analysis method of uncentainty caused int of vertical number iz the same as
the current meter metheod, ::-"..

5 The uncertanty caused by the n r@ﬂinn of cross-section measurement and  foat
al amaly=is hazed on a large number of meazored

relatively stable river bed, 43 0 68 may be

discharge measurement may be estimated 1
data at & station. For hydrometnc 5
preferred.

C.8.3 Total random unce

&

alculated aceordmg tothe i foermmla s

|
+x:.:+( i {Iﬂ%ﬂx.”—x.’ﬂ]: (0.8.3)
i+ 1
where X, —1ot inceriainty of floal disch - e ;
; infy caused by the constrain gw:ﬁher:
X iy of loat tl:lt'fﬁt'i.i.‘nlt__:‘ %

ginty caused by non-sy ation of cross-section messurement and  fioal

ischarge meagurement s
width measurement uncertainty and sounding uncertainty ¢
X/ =—uncertainty of loat route through the upsiream and downsiream cross-sections;
X:—uncertainty of the time when a float passes through the upstream and downstream cross-
seeans;
mr—number of cross-section segments.
C.84  Tonal systematic uncertainty shall be caleulated aceording o the following formula @
Xom=[{ X"+ X7 h"E]-’I (C.B.4)
where XX —systematic uncertainties of width messurement and sounding, respectively.
C.BS The synthetic uncertaimty of a simgle discharge measurement 2hall be calculated accomdmg 1o the

following formulas

i
Xo=H X +XIF (C.8.5)
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Appendix D Format of discharge measurement table and lilling instructions

D.1 Table preparation

&
D.1.1  The format of varioos talles in this code may be adjusted ap]:nmpr'im-gl:.r are
n

Bt the format of tables used by the insntaions inoa same nver Lm:-iin.]:lm‘ eal at
shi

the situation,

i

oS TEgInds ar
Uied.

fat be redueed.

i;:!ilr nurmerals and in hard pencil

here 15 any error i measurement

iziable, and the number to be re-filled

municipalities directly under the Central Government and departme

D2 The columns specifved inoa table may be added as needed
D.1.3  The onginal records of each measurement shall be rt;ign:ltd
an The spot with the requrements ol beimg true, accurale Jeag, 1

records, it shall be slazshed out o0 make the onginal n

in o the upper ight of the alaghed-ou number sh ased ,altered or replicated,

D.14 Vanous messurement tables and shee scilvulated and checked at any tme, bound
DS The umitz and significant ligo
in Table [3.1.5.

Uik od
Tt
mErdsurrenemy
Stape amd drafy resd m
m
I
- ol nio liss thas 10ns_ eeeord o 1m.
mefer 1 i vasss ol lias Than 100en amd o bess theen Senmesoed 108 Tm
4 ehe case of less than S, recopd 1000, 0kms
River b sy psiom anil
i in Rereean] tin (01
hyedranilic radis
[ee thicknezs, tharkness ol
sninvrand e, e ss ol Iaed e in A rrean] w00l m
alushy s snoee depib on ice
I Ehie case ol o lesa thae Do feke three signifcans digit=
’ muler e
Flow velocity m In ghe case of less tham 1m/s ek reo sgnde on digiis up o dees
s ol
dlecimints
y Byl wars il mon b Thawey 10U recond Booan inleger
Velarity nieasuement dussnon nie il ®
I thie case of less than 1008 mecomd ind), = o, b
ln e cass Gl chischarge caleulstion, recond 1o woclscimals
Flisd velogiry icm et apwd s i
] I'eiie three signifcent figures when Moai coefficient and flow velooy
Noai coefhcieni
o Pl pom g anuahvieid sl miuaded
TheBlecnon sngle ol suspeisim
cabile and delecios mgle ol degree L] Reroml 10 an mivmeér
s e resn
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Tabbe 10.1.5 { contlmsed |

Ll nd
biem L numes Mumdher ol dign jilnee
FEESUCTE L

In the cose of po less ihan 1Hn, recenl iooan sieger
Imstanies Tiomm wnitial o meler m Iry thae i odf besa ehan FO0m and mo fess than
Iny thar ormee of beses dham G rvcond s 041

vl po O L,

Take three sggmlivant digia,

Waser surfnce wilth MEer m I il ense of mo less idan Gm,
v T cumie o Bress ghan [

U rtssemicdiom area segmare meher m Take three siginfica

)

cubic mueter . .-.:
Ihechargi ' s Takr thie &dllﬂ.*lll.“‘llh"ﬂl’

peer seronil

Surface dop permyriad (1R - ilicant digies

River hiad mughness Faket 0K
-

MEIET pr e .

Stage nee rabe 4 Take three sigmilicani digits. w bo fwo decene]

our
Winil #jcal Takr threw sigmb i i deramad

e

Tidal vnlume I m’ i mann cligit=. upy bt decimal
ol dhgiss al the last chign) akes sBall lae the same 8s st ol
HF cuiliir .
100" ey it ol @ amaller vidad volume of e nsing and falling tudal
melers -
[ T ake iter Secmmil

Mty | Sgpmloant digg 1 reamsded secembing fo the b of “roesd -ioee v, feed ol the T i o even ™00 the iombeer aher significan
digii leas than Bee 1 romeded] (o xeeo and that greater than live = mounded 1o one DT the lesi nomber e [ive.thise are two cases:it
Vi o sl 1im imiie ke thie Lrlllll!ill‘uﬂr itm b 1 b, el oo 10 gens i e [H.'Illlll':fﬂﬂr fiiiilET 1 5.

£ When a significant digh is inken. it is noi neressary to consiter unidoms decomal places

D6 Due tothe apphcation of different caleulanon tools  relevant colump: may be left blank if there 1=
no need 1o reflect the values of some intermediate caleulation processes in various measurement tahles,
but they shall be explained in remark column,
D.L.7  The format of various tnhles shall be in accordance with the following requirements;

I The ordinal number and specihicatnon: of 1ables shall comply with the requirements in Table
.1.7-1.

2 The cover of discharge measurement record book and the Tormat of each table therein shall
satisfy the reqquirements in Table [ 1.7-2 to Table D.1.7-12, respectively.

3 The cover of tidal discharge measurement record hook and the format of each tahle therein shall
satisfy the requirements in Table [3.1.7-13 to Table 13.1.7-20, respectively.
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Tabbke ¥.1.7-1

Cirdinal muwmber and specilications of various tabbes

Table paims Cipdnal pumbser Spexificatms
A Thea:hasge mensuremmesd neceml look Siglemmu
1.Caves SiXlEemmi
2. 5eumling aiul Mo velooiv-measiinmg recomls sl deschimge enleulane abilel 1 M enirment metir .
SixlEEmi
musthaod in fres fow penod )
A5l ing aml Persr vehicty -men=urmp mecoels sl disehege enleolation mhlel Il 3 eurment pacier ”
T SiElgenin
method in ree low penod § .
- Sounding amd Bow velooty.seeasuring recomls pnd dischesyge coleulstioo taldel | 0 cormepi IE
bl 13.1.7-5 Siglimmn
methuel i free ow e of caldeway ) -py
S.Sounding amd fow velorisy-measuring recosd s end discharge caleulaon wablel IreHE s
P, Toble [L1.7-4 Sigleemmn
mwtheal m Iroe R poneal of calideway i
fi.Snunding aml Bow velonoy-measunmg recoeds prd diseluge caloulon el 11 b
B Toble [ 175 SIKIECTIT
muthosl in by penod b
r
7 Apunding aml fow vebooryameasinng secoeds and deching HEUFIE IV T
ATH! ; Fable D], 58 SixlEenmn
misthiod in by period b
H. Kgavalen asege enleulanon mbiel cunren meter m Table i 1.5.4 Sixpeemimin
0. Flow veloosy -measuring reconl tubled sadace Tahle [r.1.7-10 Sixlermimi
VL Souiding receml sl s hirg o eleulatign iahile Bbee 18.1.7-11 SiElwemng
11 Fleanr flow veloemy distsbicon cure Tahle 11.1.5-12 SiKIECTm
B Tidal discharge measu T FA b st 1]
1. Caver Talile Lk 1.7-13 Siglermmn
Z.esinpt m ol l'{l' FaE el Tahle 1x.1,7-14 HIE IS
resalis o ridal d ise harge mira Talle [3.1.7:15 SHixbermmn
mement aned Mow velority-messuring reen Table 1k 1.7- 16 Sigtermmm
:|n|dil|.|‘h1|-|!r fibs snre il o shgpdaand-1ype NP Tahle 18.1.7-17 RiElerninn
3. Tidal discharge calislaion iabde Tahle 13.1.7-18 Sixermimn
7. Talal valume exkoulatim iahle Tahle I 1.7- 1% SixberTmin
R, Talal vaslume exleulatien tahlel regresenintivo veriaead dipchieeg s syeasgremend ) Table Iv1,7-80 Siglermimn

Table 1,1,7-2  Cover af discharge measaremaen] regord boak

hnrl'nr,rr il recond bl ol
Siatiom rode

" | e il

Wogkershasl River sysiem Rrver mapme

Mrarke U iress-sin Do

Provmoed Surdsominis fogun of hIIJII.I.I.'.‘.Hll‘I!c'dIII.'I:"":f wiler the Central Gavernmeni |

Louniyy cdy it ] T ownshapd iown s lme | Wllage
i brlinal mimber ol mensiremsents from s
Mommrng dale Ieem __ yesr moeth _ i wesr_ month - day
Chrecker —maomh ____ diyd

Samiim mars e i mewth elwp

pagrs r|1'|-||||1|
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Tabhe 10,1.7-3  Sownding and Mow vebocity -measuring records aml discharge

Mrasiemy b Feon e immih iap [FRTS [T ST T iluy Burar sirruiil ineais) iap lzan ineiss |
5 urrrnt imesier braml o (rerieals Serews hosirs afier ven st or omparsies gugug
dinimal Curmrid
mymls Saage ol mier
ol vt g B ]
Tinr T
SErEm
Lin
[hsancy
Ariphc im , | Seamend River b
TEURE PRl i Ml castiiii
ealing itk ¥ e vt g
¥ P
L 2 ECTH im g
L Lo | Eml . gl
S of Relive
Sannaing | moasin- L]
e Lissidr st g
mefl T I L [
Sovimiig | measire i femils
mrenl Lm?
i
r
s
iy,

%@ﬁ‘i (HER
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calcubatbon table | [ 1ol Siationlcurrent meter method in free Mow period |

Pugy wl
W railery Wil dinatiom sl waed Torca Flirw ilerrtiony
Calvulateon lommels of dis s Brom et pom; Sinyrwaich Ma
Fhirw e limiiy- lsamrim soarling i el
Flow velnenyimi'sl
MR recoid Fl'ﬂ!.'nlll,. L8 ACLlio
it
'Y
Db fheriam -
mgkal 7’ Rrpiuns
v //';7 .‘ fisphewgr
ilirettion [P—— Tm' el
Tl Tokal ; A e n Ml in
L) Mlvasinng Spanig | somichig | Segmem
ol dunadiim direc iion £ v T e low ¥ | eyl
[anmi Imli warniruls im'i
revnlati inl £ OATECTAR eeni | dmi Fda
L}
‘v
= i

)4

@ pnlmal mmnlier of meessurrmams:

Bl .



Table IL1.7-4 Soumding and Mow velocily-measaring records and discharge

Wraawmg e - Fen e mowh dayp tain e 10 day Binig el e dap tcin mmine
L urrrid b bl ol Do la Servier Brwrs afice venficaben or Gompsraiee peugmg
i il mnmbver
ol vmiticsl T
A [hslaies |
A e
- am P Biver liesl
o wpgrleal
irviad elesalban
reaslirg thrzily
il el g ; Imid
LI, LR
W cdnnils iml Velicity !
Spigiimg | Tese- Soamding | messine:
(=] L e
|
-
r
,r"
-
iy,
L mssesernon o m'e  Waer surisee widih m Raghmase
!
m" W vy e m Hering eair o saage mih
ET) Melanrmuinidrgih [ Espuirusleid sl age ]
Srigi dilleresir i Wi e eeil iijalrdn
Bltven fhrwe wvelestiiy m/a| herimrm opeiresm ol m|  anddnenenem shpe m
iverpmiream shopes meininkg siell grages
& imbser oo wertieals
Sbanirmarn M velaciiy sl 2 preng e Swrfary sl w ot
Trdal imirir ul
TR T RIS
Mbeihod ol crossng | Bending method: Somitad i iree thiond; Hight dilfersioe btween |G umess mese
FITFT} FIFETIF KA fuleram mns TSI P
Eapluiniticn w gl aumtaiel pil
Nrmwy
Ml msurer U alculator i monih dayt Checher | miith dayd Horachecler | modith dayd
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caleubatbon table | 1] of _ Siation|curcent meter method in free fow period |

Pags wl

Wit Wi dijvrmoin aml wrsd

Jodiree =

Pliv (lE€i iz

L ahrulation fnrinels o distams: feom ietal poenis

Sluppewirieh Moy

Flow vilacny-
s mier : Flirs webring
MicEp iy
jremition Lrufsl
e
[ @rtmi
ll".l.ll' =egneni
el [hoviy dhrrlurge
Wcamnng Hlerriiom im' /el
Fanii Tanal . Al Nitwern
I Trdal it . anrr 1]
Eelaiive|  depih T Memmiring|  Tow ] sunling Hegmm
durnm o floem | wad g " 3
degith iiwel | eviilk jhmtil s wriliials fmi'l
L i |
e bengih | mivomes IWTOCE e fnih
imli
-y
r 4
L
iy,
¥ o abpvamin Seage
Linid Al
Hegnreng: -1 TEnN;
Elwguurerg Eralmg Wemn;
Hinjge
onpd u
e g e flegnivng Frdmg; Meen;
Espcomdary |
|y slipe guogr
Hrganzng Endmg: Soan;
& raniudaiy |
Weight ol elliporal tipe Itisamre from ihe comer ol ireamamiem Kopinal - minmber  offemng emor: . [Syarheiic ancenaing e nmaed vy s m)
wrighil gy aball b the bnifisen ol efapieal iype paEgmE crossscliom) nCYTiRIRLY
Eaplin
. weighl o 1&-1 o discharge
alEm . i
Sprersimeshlvilmriedmmi. Lll.lllh'lllllu

Urdingl nusber of messuremenic
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Table D.1.7-5  Sounding and Mow vebocity-measuring records and discharge

Meaminng rane :Fiom el matih duy han T 0 ey fuiie RIS mEan: iy [T mimie |
Lzt miwher braind sl Sorroeds Semvace o allis wirdicainm o compeilive gagng Prosgixiing mstraimatil o
ez
. T Eaage o 2 [ rtion
of wirThal . Pl mglet
e s iy alapErnEn Huygu Fm
Bl Ll ribfuweap dilleremrs T
[ Hstarer Naepih
imi (] [ Sag ul] Ieiwirn Wl River
frum ur
L] b el
el i ilind I
o riglh clevaliedi
Velorip ] peis T ryes
|essar atail Air | Displac- | Wes| dmb imi
Somingloeeavare-§  imi Webray iml
Enige e | #reml | S
[ L Sommsling | muasine. Fetmdang | L cerrrdzam
[52= T8
mim
i LR
Pl
]
T
Ly
R 4 \
|
/ |
iy,
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calcubatbon tablel | Jof  Siation[correni meter method io Mree MNow period of cableway |

Fagy [E |
Winllier: Wisil oo mil sl e ¥ hew dlefosr i
L sleniaam Foemula ul distmey I milial poing Stopr pich Mo
He2weean
L uemem meng Pl vabeorny- Plarwr wpbiauny srail
sarannling
qurdii ELmi i el Ciflal i
yrrmels
|
\ S pninid
dimtargr
Frde
MpasimmEg Tenal Apen Min . Liial
KSiime Tt pvlis Wlewsiining | Al Sagive il
g depiih laraisn e Nt | vahoae i g mhrjh: 3 dapih x
dr b rrviil pzams pumi | vericals im'i
{mi {al wenial 1 i ¥
1
'ﬂ%
\.‘ j
1‘«

[ Ferlinal masenbes of messurement;
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Table D.1.7-6  Sounding and Mow velociiy-measuring records and discharge

eaneieg nme:Feom il monh g [ maryBle 1 day LTiTTS mimariel ean: ilap tcum mmine
L urrred insthier brwind oned Nomrreele . Sevvior humrs sflvr venlicalon or cortperalnie paagng Primgirting owtnsnent e
LheBievsan L
ikl manvbes Singe ul o
ik ke ul
i vrrtical e ¥ okl
Tinee FimiTer s fis
cilils
[3itanrs s 1 Dtk
Ervliom i sag ol Wi Biurn
Indm nr
o i ki e lual
mihi |
lergih B, e raiion
poi ’ epih
Vel [ i i || tm
; i [ | [ hapdai- | e L]
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gy enpend | hue
Rt ol g | mease. Handing
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R=Th 1]
sPrinm
imi -
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-
-
qﬁ“
m' o Wairs ." m Koaghness
m' Mem in g ruie nl siags B
m']  MEamoram depdh Wi s pavalenn <uage m
Ragge iillrrenae [ Raturae b jaeem
|t ern iipsineaim et wnil dodims e
%Eean Mlirw veloniiv m's m m
il downairam slope memining sl

Meximum flow
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ol b anl PR Eng M

Murelrr nl veiicals
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Eaplanaiim

Noee:
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calcabaibon tabdel | lof Station [curvent meter method o free Dow period of cableway |

Fagy [E |
Wt - W innd i wnd worsd fodoe - Flivest (€1 el =
Cahrulation fnrinels o distams: feom ietal poenly Sirmpraatch Mo
Briwive
Flowe e |y wl
Uwrerid ieier s on Flow vishaeitpl ii'sl gl
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I| s L
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Mrasunng Turial Bl B
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Expile-
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Table D.1.7-T  Sounding and Mow vebocily -measuring records and

Wreaitieg nme=Feom i (LI d dayp [T e 10 day Tver mivined wan: dap [T mmiie
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D.2  Filling instructions

D21 The filling of the cover of discharge measurement record hookt Table 13.1.7-2 of this code Tahall
be m accordance with the following requirements

1 Swation name:Fill in the full name of 2 hydrometne station.

2 Station codes Fill n the existing station code. New hydrometne statio ss-seclions pnd

special hydrometric siations without code ) may prepare a temporary code ace

station coding rules. \
Tix _]@HETJE‘}'.
vgrmly defined by nver basin
<

r‘hl: Central Grovernment ) . county

hydrometric

3 Management unit: Fill in the full name of basin or provineial

4  Watershed, river system amd river name; Fill in the n
authorities _or data collection and publishing agencies.

(i

5  Province Cautonomous region or municipahty di

(eity, district} , township{ town, street ) , village: Fill ol sdministrative division of the bank
where the basic 2ail gauge cross-gection of a hyd

6 Ordinal mumber of measurement; Fi

Fic 1% locaned.,

| number of measurements from the first o

the last discharge measurement to be incl :
7 Measuring time: Fill m the a‘h* megsuring tme to be mcluded i the record book.

Manth and day shall be filled in two ]

D.22 The filling of Table D, 1.7

measuring records and discha ulatton by the curnent met ihe free flow penod shall be in

acrordance with the fol
1 1f the number

ments: s

infg and flow wlt:-uh:,*vrn%ﬁ g

n and wind force: Fill in Wﬁ national standard GB/T 50138-2010

icals g amall, Table 12.1.7-4 of this

ary
-

'#' clion:Flow direction refers fo wirection of main stream, while local backflow is not
coxzid whslreimm Mow iz denoted as "M upstream Now az "7 and stagnation as " <",

4 Current meter brand and formula: Fill in the type, ondinal number and calibration formula of a
current meter, 1T more than two instruments are vsed m discharge measurement , they shall be lListed one
by one. and the ordingl number of verticals measured by each mstrument shall be mdicated m the now
column,

5  Bervice hours after venfication or comparative gavging: Fill in accumulated hours from
verification or comparative ganging up to the tme of current measurement [counting 1o one decimal
place 1.1 an mstrument does not undergo comparative gauging alter verification , cross off the words "or
comparative gauging” Otherwise , cross off the words "verilication or”,

6 Caleulation formula of distance from inigal point: Fill in the formuola used for caleulating
distance from initial point or zero point correction value. Direct distance measurement does nat require
giera poant correction, so this column may be lel blank,

T Ondinal number of vertical: Fill in according to the ordinal number of vertical distance from
initial poing, Water edge points are not numbered, and only 611 in the words "left water edge” or "right
water edge® in the corresponding column.

8 Angle or reading: Fill in the intersection angle of instruments or the reading ol a distance
= g .



counter,

9 Distance from initial point: Fill in the distance from initial point a1 & vertical calealated by the
ntersection angle ordistance counier.

10 Sounding and flow velocity-measunng time: Fill in the time when measurement begins at each

vertical, The column zhall be filled in with hour and minute m two digits. 1 less than o digins, add 07 in

front of the single digit.
11 Siage of gauging croas-section or basie staff gauge eross-section JFill i served stage ot
thee beginming of measurement or periodically observed stige recond at L‘EIE‘\" sriical,

12 Measured depth, total length of wet line:

minter or vernier. Ol in by

-y

Mal tvpe weight contart water

surface and nver bofiom az a oumeralor an E{’@h of The wel line after the length
;

I sounding with elliptical type weight aid reading

fraction. Fill in the dillerence hetween the readin hen

&

correction of air line as a deneminator. I the de (letypigingle of suspension cable or the height

difference between suspension fulerum surface is small 2o thar there &5 no need of

I ., i )

correction, the numerator and den in with the same value,
1

2IFill in the total length of the wesl
SIETE. \

M zounding with a soundi ension rod or soumnder, i

with the direct reading of the suspension cable

he measured depth.
4111 & cross-section is borrow ay bee el blank.

13 Deflection angle offk siof cable: If suspension Hl'ﬂ? is 1 o suspend an elliptical type
weight for sounding, ¥ dgflection angle of au:q:rns}&{n‘i: when the elliptical type weight

stharge calculation. th

toiches river bottomgl cable is used 10 503 a furrefil meter for measuring flow velocity,

Il i the dellect Fruspension cable when : ipmeter i located ar a measuring point. 10

the deflectio { suspension cable is less 1 a suspension rod is used to suspend an
=g

:']Iiplicau raounding and Tow v utement s column is leli blank,

length of air line and wet fin

the corrected length of air line and wet line is filled in

1=

looking up Table E. 0,1 and Table E.0.2 of this code, Il 4 suspension mod s used o
suspend an elliptical type weight for spunding , this column is left blank.

15 Drepth or applied depth; Fill i the depth measured by a sounding rod, sounding weight or
suspension rod ,or the actunl depth measured by an elliptical type weight suspended by suspension cable
and corrected by air and wet lines coreection, and cross ou the words "or appled depth™. If a cross-
section 5 borrowed for discharge calewlaton, Gll in the stage of the gauging cross-section measured at
the vertical or the applied depth obianed by subtracting the nver bed elevation at the corresponding
vertieal position of the barrowed cross-section. from the mean stage measured on the same cross-section,
and cross out the words "Depth or®,

i River bed elevation: Obtain by subtracting the depth at a vertical from the stage of a gaoging
cross-section. I a eross-section is borrowed for discharge calculation . its elevation is directly filled as that
of nver bed, For hydrometrie stations withowt fixed vercals, it may be obtamed by the straight line
mterpolation of the river bed etevation of the borrowed cross-section.

1T Current meter position ;

1) Relative depth: Fill the ratio of measuring point depth or length of wet line to actual depth or
ietal length of wet line with current meter,
= 183 -



2IMeasuring point depth or length of wer line: IT a curvent meter i3 suspended by & 2uspenszion
rod , fill in the vertical diepth from the measuring point to water surface . which is the product of
relative depth and depth.ITa corvent meter 12 sugpended by o suspension cable, (11 in the length
of wet line at the measunng point . which 15 the product of relative depth and the totel length of
wet line.,
18 Flow velocity-measunng record:
11 Total rotor fevolutions: Expressed by feaction. Fill in the numbeg of © ‘e COnTarting
signils a5 o numeralor and the prodoct of the nomber of o ;\g als and the rotor
revolution number of each signal a5 a denominator.

l::-l' i the current meter

contacts the signals in seconds when flow velocity |

2)Toal durstion : Fill in the equivalent duration of the «
19  Deflectuon angle of flow directon: Fal m the
measuring pomt lor flow direction near water surlacg) a

" arigle between flow direction at the
Qﬁml al gauging cross-section. The

eolumn may be left blank if it 1% less than 107, ;:;
20 Flow velocity al n measuring poing; il}’@ looking up current meter verification chart
according to total duratson and total rotor mw Oy directly Gl in the flow veloeity value shown on

N

carrection: This colu lefy blank if fow direction

the flow velocity direct reader.
21  Flow velocity after flo

correction is not required. 17 fow ve

o Measuring pomi is with thal at a paint near

water surface, this column & Jefl blank. Caleolated mean flow velfginy® at a vertical afrer unified

correction iz dircctly flledanto e folumn of mean Jow veloc
22 Coefficie

poant & nat al .6 gmes

mnt method is adop o mexrslre flow velocity and the mﬂn.ﬂ.ur'mg

Al im [low vefocity co vertical,

selocity at a verticals If the ethod with 8 measuring pont at (0.6 times
|

prounil miethed = adogpted s Ml velocity, Wl in the meazured mean fow
gy

_ Mow velocity at a segment: Tl i the cileulats] valwe sccomding (o the formula spec hed
in ltem ¥ in Asticle 15.7. 1 of this code.

25 Mean depth between sounding verticals; Fill in the anthmetic mean salue of two adjacent
vertical depths or applied depths.

26 Spacing berween sounding verticalz; Fill in the difference berween the distances feom initial
point of two adjacent verticals.

27 Area of channel cross-section hetween sounding verticals: Fill in the product of the spacing
bBetween two adjacent sounding verticals and mean depth.

28  Segment area of channel cross-section: Fill in the segment ares between two adjacent flow
velocitv-measuring verticals,

29  Segment discharge: Fill in the product of the segment area of channel cross-section and mean
Mow veloemy al a segment. The discharge of upstream [ow is negative ; 50 a negative sign *—"
ghall be added prior to the discharge value,

M Crosg-section discharge: Fill in the algebraie sum of each segment discharge, 1T there i
diversion {low or erosion ditches. they shall be filled in accarding to the following requirements ;

1100 main stream recond table, main steeam dizcharge i= filled in thi column, Tn diversion Now
n tl.-' v



recend tabde s diverzion flow dizcharge iz Biled in this column, Indicate main stream er diversion
flow in brackets Il there 1= only one set of basic stall gauges of main stream in the whole cross-
section and the discharge of several streams 5 measored a1 the same time, the sum of the
discharge of each stream measured at this time shall be indicated in the "Note® column of each
table. If there are several sets of basic stafl gauges in the cross-section, the #@m of the discharge

of each stream measured at the same time and controlled by the same 1ol pauges shall

be indicated in the "Note™ column of the discharge measurement recond o
21 there 15 only one set of baswe stall googes, the sum ol man T 1 discharge and diverswon

flow discharge measured at the same time is filled in this calumnlindbe combined record table

rge ol each Mow stream or

@umn.

3 Area of channel cross-sectiong Fill i the s 4*’;@&15eumm: area of chamnel cross-

section”.

af main stream discharge and diversion discharge . Tun

main stream and diversion flow shall be indicated mt

32 Bragnant water area:Fill in the segment annel cross-2ection in a SLagnan! waler 2one

with zero flow velority. 1?
33 Mean flow veloeiry: Fill in Ihﬁq% rosg-section discharge and the area of channel

Cross-seciion. \
M Maximum flow veloeity %t ill ig the maxsmum m

meRsuring point. i

value of flow velocity at a

35 Water surface wulth:F Wl in the difference betwes from initial point of water

I the shaoal shall be subtreied,

sa-gCetion and water aurfaee width,

edpge on left and nght b ACbEre 15 8 shoal inof a rver, the

vatient of area of chi

il in the maximuom vilo

‘nee between upstream anr\wn.
g
am slope gaugesl zeco :

aget slope: Fill in the quutil:'nT.E sthge difference between upstream and downstream

th or applied depth,

slopes: Fill in stage difference between

wance between upstrenm and downstream cross-secicns,
ughness: Calculate and fill in according to the requirements of relevant codes.

41 Equivalent stage: Fill in after the caleulation of the siage observation reconlds of basic stalf
gauge i the process of discharge measurement according to the method stipulated in Article B, 7.8 of
thiz code. Tf there are diversion flows, erosion ditched and several sets of basie staff gauges, the
eouivilent stage of mam stream s [illed v the main stream record table and the equivalent stage of the
diversion [low in respective diversion flow record 1able.

42  Rizing rate of stage; Obtain by dividing the difference between the stages measured at the
ending and beginning by the toral duration of discharge measurement. Take a positive value when fow
rizes ard negative value when flow fallz, Thiz celumn iz only Glled inif discharge measurement process
does not cross the peak and valley of stages and when objectively necessary.

43 Mumber of verticalz: Fill an the total nomber of fow velovity-measuring verticals or the
number of effective floms when o current meter or deep-water [loat s used for gouging. When the
current meter method amd surface foat method Cor Moat md method ) are used Tor Oow discharge
measurement at the same time, the tolal number of llow velocity-measuring verticals and effective floats

are filled in two wems connected with® + ", The first em represents the total number of Tow velociny-
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meazuring verticals with the cumrent meter methed, and the second wem the number of effective surface
loats{ or the number of flow velocity-measunng verticals measured by the ffoat rod method 1.

44 Total number of measunng poinis: Fill in the 1o1al number of flow velocity-measuring points
at all the verticals for the current meter method.

45 Method of crossing niver: Fill in the river crossing method of the current mgfer method,

46 Ranging method : Fill in the method of measuring distance from mitial 1 vertical.

47  Sounding method :Fill in the method used 1o measure depth. s

48 Height differenee between suspension fulerom amd water juTti: Fitl i

the reading on a

counter or vernier only if an elliptical type weight suspended by a suspgnsio 15 used for sounding.

srof cinble®,

49 Correnl meter sugpension mode  Fill in "suspension rod®

50 Zeroing error: Fill in the zeroing ervor value of o ru;gh'i o

51 Weght of ellhiptical type weight, suspenzion ci fi il im the weight of elliptical type
wright used [or discharge measurement and the diameify ofi
more than 1wo Kinds of weights or suspension cab thiin twa kinds of dismeters are used in one
time of discharge measurement, they shall besl hq. v one and expleined m the "Note® column,

52 [Diistance from center of instrumen t oo the bottom of elliptical type weight: Fill in the
distance from the honzontel shaft of co %J

Typee weight,
53 Omdimal number of gaog

ston cahle, 1f elliptical type weights of

or the center line of voke to the bottom of clliptical

ation: Fill m the ordinal

fore and after flow velocity

-sechion used for disc
number of discharge measu it channel cross-section mgasmgem
] ted from measurcd chann eclion al other times is Borrowed
easured, the ordinal number of the borrowed

ion B borrowed  all the ordinal nombsers

measurement. I a disc

for discharge measug alit channel cposs-sect

cross-section shakk he

the chronological order of discharge measurement by various methods, which shall be in accordance
with the following requirements;

110nly on ondinal number is arranged if there are diversion {lows , erosion ditched , artificial water

diversion and so on, there is only one set of basic siaff gauges in the main channel . and the

discharge of each flew m main stream  diversion flow or eresion ditch s measured at the same

time, If the discharge of each flow in main stream, diversion flow or erosion ditch is not

measured at the same tme, the ordinal number of megsurements 1z arranged chronologeally .

no matter whether the ordinal number of measurement in the main stream , diversion flow or

erasion ditch is same or not, the actual discharge of the main stream . diversion flow or eresion

ditch must be indicated by text code. When basic stail gauges are respectively set on the main

stream amd diversion fow, the ordinal number of measurements zhall be arranged according 1o

the requirements of ordimal number for only one set of basic staff gauges available, and esch

s af basic gtafl gauges shall b reganled as 5 gysiem for ondinal number armangement, I there

is & dizcharge measorement of artificial water diversion near & hydrometric station, the ord mal

number of measurements =hall be arranged according 1o an independent 2ysiem, When there
= 116 -



are zeverdl discharge measurements of artificial water diversion , their ordinal numbers shall be
nrranged as for respective independent sysiems.

2000 the eross-section discharge is calenlated by the record of the same discharge measurement
with the continuous discharge measurement method s nombered as an mdependent number. 1

the cross-section discharge 8 caleulated by the record of two dischargemeasurements, the

ordinal number of previows measurement 15 used , and a sub-number 1= 3 the lower right
cormer of 1he ordinal number.
56  Note: Fiall m the location of lemporiry gaugng cross-scclion i Hh]
discharge measurement personnel deem necessary to record. “\
D.2.3 The hliing of Table D, 1.7-5 and Table D, 1.7-6 of thi

measuring records and discharge caleulation by the current Mgty me free flow period of cableway

shall be in accordance with the followmg requirements: s, / L
I If less verticals are used for sounding and [lg% va Qtaﬁur{*mmlmnly Table 13.1.7-6 of

thig code may be used independemly. ::l-
2 Depth counter reading: Fill in the reags n a depth counter and acdd the word "Lt or
L

"lower” to the lower right comer of the reasin lieate the reading of lifling up or lowering down the

ation or items= that

wnding and Mow velociiy-

COounter.
3 Depth coumter correction: b rrecied value of soundi termined by the comparison
measurement of a hydrometre stat value 15 negative .. a neg ~ "shall be added prior 1o

the value.

W f; ¥
: ater surfae : . .
4 Deflection ang pbsuspension cable —— —— tion angle of suspension cable i=

River bot m
noan elliptical type w cle water surface, and s [led in the

i

Olled inoas & numer
deflection angle s
¢

nver bottom,

ntion cable filled in as a%en when the elliptical type weight contacts
==y
—.-

i cahle; Fill in sag of i at the position of sounding and flow velaciry-

fp;h1 difference between overhesd crane and water sorface: Fill m the height difference
between an overhead crane at the soundmg and Now velocy-measunng verticals and water surface,
with the aecuracy of (. Im.

T Corrected value of air ling displacement and wer line :Fill in the looking-up value separately,

8 Wet lme length(L ) IF the length of wet line is directly measured. fill in the directly measured
length of wet line. If a depth counter is used. fill in the value calculated according 1o the following
[orrmula;

Ly=H.+ 48— A, — 4,— 4 {D.2.3)
where  H, —depth counter readmg;
Ah —height difference between overhead crane and water surface;
&, —wet line corrected value;
& —air line corrected value;
&, —diplacement corrected value

9 The filling of other columns is the same as that of Table [.1.7-3 and Table 3. 1.7-4 of this

vinde.

= J11 2



D.24  The (lling Table I, 1L7-7 and Table I 1.7-8 of this code for sounding and fow velociry-
measuring reconds and discharge caleulation by the current meter method in ey period shall be i
accordance with the lollowing requirements :

1 If there are less verticals for sounding and flow velocity measurement, only Table [.1.7-8 of

this code may be used independently,

2 lee condition: Fill in maimn ice conditions during discharge measuremen the whole river
freeze-up, border ice, lead, ice jam, ete. I there 15 not enough space in this e n, supplementary
explanntion may be added in the "Note® column,

3  Depth: Fill in the mean depth of the actual depths measu Imh walﬂ surface in an ice
hole several times, 1§ verticals are od ee surface.. waler surlface o wg b boundary or borrowed
from other sounding measurements. this column s not _,al,l'd .Ea position of the ice surface
boundary , water surface edge and ce base boumlary shall :v-l‘{@n‘hl: i
point, without numbenng verticals.

4  Thickness of we: Fill in the mean valoe

an the we surfaee. For the we surfaee bound

Hurnn of distance fromm imitl

onsecutive readings of ice muler miercepted
d river bank, ffl in "0° in o this colomn, If

verticals for other sounding records are borpwied Rhis.coluran is not filled.

5§ Thickness of immersed ioc; \
DIFill in the mean value ::1/&% conseciitive readings of ifsruler a1 a vertical intercepted

on the water sarfice.,
iver hamds.
&ﬂ boundary. If it is impossible 1o

prkness of mmersed e noan we hole

2IFill in 0" for the walegstrface houndary of an inclin

FIFU m "0 fors ded above water surface,
41Fil in 1h thickness of immersed
tion of ice base Boomd

base boundary may be fill wi
g
1l slush: -

i . § = ¥ 3 .
:||}1 ¢ difference between the me alue of the several consecutive readings of a frazil

ruler{plate ) at a suspension cable {rod) measared ot water surface and the thickness of
immersed e,

ZIFl i "0 for the junction of ice base and Trazil slush bottom, The posinen of frazil slush bottom
junetion shall be shown in the ecolomn of distance from imitial point. withoot numbenng
verncals.

3)F or the vertical of an ce cover hanging on water surface , the lilling of this column is the same
as that of the column of thickness of immersed ice,

T  Spacing between sounding verticals; The flling 1= the same as that of the table m frec flow
pericd. Fill in two valwes {or the part close fo bank, that s, one is the distance between water surface
boundary and ice base boondary , and the other is the distance berween e bage Boundary amd nearshore
vertical.

B Area ol immersed sce and [razl slush .

I'Mean thickness between verticals: Fill in the arithmetic mean vafue of the thickness of
immmersed o or fragl slush between two adjacent verticals, Fill in vwe values for the part close
to the ice base boundary of an inclined river bank ., that s, one is the arthmetic mean value of

the thicknesses of immersed ice at nearshore vertical and ice base houndary , and the other = a
= 114 -



hall of thickness of immersed ice at ice baze boundary, which are Hlled in berween water
surfaee boundary and ice base boundary.
2)Area between verticalss Fill in the product of the spacing between verticals and the mean

thickness between the verticals of immersed ice (or [zl slush), For the pant between

nearshore vertical and bank. Gl in two values of immersed ice area, thafis, one 5 the area

between nearshore vertical o ace base Boundary, and the other 1= th clween woe baze

.
t"-"
J!h\inme sum of thicknesses
gl ™.

left blank. Fill in ")" i this

houndary and water surface boundary.
9 Effecove or apphed depth:
11 depth 15 measured., fill in the difference of the measured
al immersed e and radl slush,and cross oul the wonl .
2)For the edge of ice surface and water surface, Lhi_f::nl

; 7y, )
column for ice bage boundary, ’ -"':.-"
3If the verticals of sounding record (s borr prliud depth, that is. the difference
bepween the mean stage of gauging ¢ minus the sum of nver bed elevation, the
oy
: z

thickness of immersed we and the th il slush, and cross out the words "Effective

"

ar

"y
18 Scgment arca of channel ;Ei-wl : Caleulated and filled according to the relevant
i

refuirements stipulated in Aricle B 15 code.

11 Current meler position s

11 Relative depth: Fill raticr of the depth of measupng poinfbeltw ice bottom or frazil slush
I rapplicd depth.

il im the vertical dep M

hettom o ef

meéu‘ring paint 1o water surface . that is,

tive depth and EHEL'[Zi'F& applied depth plus the thicknesses of

e and franl slush. For a w:%% ut immersed ice, the filling of above two
-

2iMeasurin

the p

he same as that in e

a gl immersed e and area of frazih slush: Fill in the respective sum of the water surface
areas of s ice and frazil slush between verticals from left bank to right bamnk.

Total area of cross-section: Fill in the sum of the areas of channel cross-section, immersed ice
aned frazil slush.

14 Width of ice bottom : Fill in the wadth of the ice base boundary on both banks.

15 Mean depth:Fill in the ratio of total area of channel cross-section 10 water surface width,

16 Mean effective depth: Fill in the ratic of the area of channel cross-section to the width of ice
bottom. If an we cover 12 suspended above water surface., fill in the ratio of the to1al area of cross-section
1o the width ol water surface.

17 Maximum effective depth: Fill in the maximum value selected from various elfective depths 11
there is border ice or lead . Bl in the maximom value selected from vanoos depths and effective depths,

I8  Mote: Fill in snow depth on ice. water depih on ice and other relevant items that sounding and
discharge measurement personnel deem necessary 1o reconl.

19  The filling of other columns i the same az that of Table [3.1.7-3 and Table [2.1.7-0 of this code,
D25 The Glling of equivalent stage caleolation table by the current meser method CTable T 174 of
this code Jshall be in arcordance with the following requirements

1 Ordinal number of zounding vertecals, distance from imtial point and mean fow velocity aa
= 1% -



vertical: Copy into this table from the sounding and flow velocity-messuring records and discharge
calculation table by the current meter method in free Now period.
2 Segment width of channel cross-section;
1'For a pant near bank, fill in the difference between a sounding vertical near bank and the
distance [rom initial point of water edge.

2)For ather parts, fill in the difference between the distances from niti of two adjacent

3 Waulth of flow veloony-measuning verticals: St
1)For a part near bank ., take a half of the sum of segment widih ancmsﬁ-ﬁeminn near the
bank and the adjacent =egment width of chatinel cross-segl
2)For other parts, tnke the arithmetic mean of the 1 3

_w?'mp
sEgmments, ”f//"/"
4 Suge:Fill in the stage of basic stall gauge w 1W|mi1y af each vertical 1= measured . It

miay be copied [rom the swage chaervauon recont ertical or imterpolated according 1o the Tow
velociy-measuning time amd the tmed stage o rds of vach verical.
5 V. Fill in the product of the wid fl

velocity at the same vertical.
6 SV _Z: Fill in the prmlut'i/& & of Trem 5 i this art
same vertcal. ’

T XAV ENV.E:Fd ¢ sum of the values i 1he i Tremy 5 and Trem 6 of this
article, respectively. & . j r
8  Equivaliem e quotent of DAV, [ g

9 The fill
o 3

flow velocity-measuring verticals,

section width of two adjacent

velociy=measunng vertical amd the mean flow

d the mage measured at the

columns is the same g3 ipsounding and flow velocity-measunng
|

stleulation table of currenl rm ;
w velocity-measuri l¢ by the surface float method ( Table 1.1.7-10
R

e in accordance with the Tollowpl requirements

recornds and ¢
D.2.6 _.!
of tha
- surface condition: Fill in water surface comditions durmng measurement m words of calm,
slightly wavy ., wavy and with Moating delbris.

2 Ihistance beiween upstream and downstream cress-sections: Fill in the straght line distance
between the upstream and downstream eross-gections of & floar.

3 Type ol surface [loms, submerged depth and freeboard : Fill m the matenal and type of surface
Moat, the actual depth of water immersion and the height of the floats exposed out of water surface.

4  Float dropping method: Fill m the dropping method of foats, such as droppmg by a thrower,
from a brid ge . from a boat  ete,

5  Ordimal number of Ooat: Fill in the column with the ondingd nomber of each @oat in tum
acconding to dropping order. Invalid fioats shall still be numbered for reference.

6  Flool characteristicz: Fill m the bpsic characlenstice by which each floar ig wentified , such as
red black , white  ete.

T Angle of Moat passing through gavging cross-section: Fill i the reading of a theodolite
mntersected with the gauging cross-section for angle ohservation.,

B Dhistance from initial point: Fill in the caleulated or measurement distance from initial paint.

9 Float low velocity: Fill in the guotient of the float opecation duration and the distance between
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upatream and downstream cross-gections of & Moat,
18 Wind forcel speed]
LI an anemaometer is used for ohservation, fll in the mean valee of measored wind speeds of
icach float running m a measurng reach in severnl observations.

2111 wind force 15 observed visually, fill in the mean wind force during the og€ration of each floa

acconding o the wind level 1able stipulated i the current national, GB/T 50138
Srandard for Srtage Ofgervation, In addition, wind apeed converted frofmWwind lorce shall be
indicited i brackes.,

Il Wind direction; \

1T an anemometer 15 uged for observation, Ol m ohe u% iowind direction and mean

flow direction, with the securacy of 107,

the retation between wind direction and [1
the current national standard GB/T 501
12 Mote: Fill in the reasons for nlr_'in]t‘&;‘
observer deem necessary to recond, - \.&
D.2.7 The Glling of sounding recond
0.1, 7-11 of this eode kshall be moace
I Soumding date and ordinal n

ordinal number of water dept

15 indicated by an arrow acconding to

2011 wind direction 15 observed visually or with -‘% | }}rertmn indicaror, in this column,

w Stage Chservation.

ther relevant information and Hems that an

¢ calculation table by the surface foat method{ T able
ath the Eellowing eequine

MEAsUrNgE Cross-segii mensurement date and

d eross-section for the discha AsFETERT .

=]

il = ime of messurement fiest wertical. I a crosg-section s
n s left blank.

2 Sounding 4
borrowed foe soundi

ow velocity value at a vertical dividing
ity distribution.
abed andd Olled 0 according 10 the relevant

ent virtual discharge: Fill wn the procdoen of the area amd mean virmeal Dow velocty Gt b
sEgment.

6 Virtval discharge at o cross-section; Fill in the sum of each segment virtual discharge,

T Float coefficient and method for foat coefficient determmation: Bespectively Gl m float
coefficient used in the caleulanion of a cross-section discharge and s determination method ., such as "est
analysis", borrowing from similar stations® or "expenence” cete,

& Cross-section discharge: Fill in the product of the virtual discharge at a eross-section and float
coefficient.

9  The filling of oiher columns is the same as that of Table [.1.7-4 of this code.

D28 Flow foew velosity distnbution curve and cross-section profiled Table I L7-12 of this code)
shall be drawn according to the requirements stipulated in Article C.7.1 of this code.

D.2.% 0 the erosssection discharge i jointly measored with the corrent meter method and sorface
float method in free flow period . the filling shall be m accordance with the following requirements:

I Zoning recond of o whole ¢rosg-zection, In the gauging zone ol corrent meter, discharge
measurement resulis are recorded in sounding and (low velocity-measuring reconds and discharge

calculaton table by the current meter method i free Tow perod . In the gauging zone of [loars on water
i -



surface, the resuliz of discharge measurement are recorded in the discharge measurement recond table of
floats on water surfece. The vertical of flood plain boundary shall be used as zoning boundary.

2 Only the measared discharge and 8 equivalent resulis in each messurement sone are filled in the
statistical column of caleulation results in the flow velocity-measuring record table by the current meter

method and {loat method ., which are explamed m the "Note” column.Fill in the ol Bischarge measured

by the two methods in different measurement zones and other equivalent resulisa atistical column
of additional page of Table 12.1.7-4 of this code, which are explained in the o i
D.2.10  The fllng of the cover format of tdal discharge measuremen .\% i Table [3,.1,7-13
of this code )shall be in accordance with the {ollowing requirement

1 Ondinal pomler ol measurement: Fill b the ondinal humh%wumrntﬂl of tidal discharge.
Bounded by the year, ordinal number is numbered hucce-;ﬁ;l_."ﬁ :F.l measurement cach yvear,

andd each tdal corrent penaod 13 1aken as nlramrfnltn:\ :;.h]:: of ench measurement Time are
e

bound nto a single book
2 Measuring time:Fill in the beginning andﬁ% of each ndal current period 11 slack tide in
ehb tde lasts, [ill in the mean occurrence timesgl ¢ i the whole cross-section. The extended
measurement time of early start and delavede
3 The (lling of other columns §

i fis lhn'r c:l the cover of discharge measurement recond

book,
D.211  The filling of the description. discharge messureme CLT-14 af this code yshall
be in accordance with the foll enulrements:

1 Cross-scction positiongF dl n the position of l:m.h g Mi -section, which iz expressed as

its relatsonship with hasic staff gnuge.
2 Verical 1 method: Fill in 1|'It' determining the position of Dow velocity-
MERSUTING VE Cro8s-5eCiion.

Ihistanes {rom initia
River bottom elevatily
wertival [lled i succeszively az 4 nuferator, and the rver bed elevation of corresponding

wsed by fraction. with the distance from initial

mersuring Mne filled in as a denominator.

4  Method of messurement: Fill m the nomber of hydrometne boats ar the iype of cableways vsed
m the measwrement and the measurement methods of flow velocity at a vertical amd at o cross-section.

5 Hydrometrie boal Oxaton: Fill mothe lixing method of & hydrometrie bodr and the sabality
situation of the hydrometric boat position.

6 Weather .dominant wind direction, mean wind forcel speed b : Expressed by fraction acconling (o
flood tidal current and ebb tidal current. Mean wind force {speed Y refers 10 the mean value of the wind
forced speed ol each measurement of flood{ebb) tadal current . mstead of the mean value of the wind force
I speed Jol domiment wind direction.

T The filling of other columns 48 the same as that of Table [3.1.7-4 of this eode in discharge
micasurement recond ook,

D.2.12 The filling of the statistical table of caleulation resulis of tidal discharge measurement { Table
D, L 7-15 of this code Fhall be i accordance with the followmg requirements
1 Perniod of measurement (from > % to * 1 Fill in the boundanes of the measunng tidal

current perod e from a glack vde of ebb ude e glack Gde of ancther ebb tide or from = howrf 2 dafter
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lovw tide 10 > hourt #dalter another fow tide,

2 Tidal stage:Fill in the highest and lowest tidal stages of lood tidal current . ebb tidal current and
the whaole tidal current period, respectively. The highest tidal stage of Nood tidal curvent 8 the one in
measuring tdal corrent penod, and the lowest tdal stage 12 generally the one of the mean slack tide of

ebb tide at a cross-section at the begmning of measurement. The highest tudal stage gf ebb tidal current is

generally the one al the ume of mean slack e of fleod tde at a cross-zection. T esl dal stage 15
the one in measuring tidal current period. Py
as of each highest

i, andl the arithmene

3 Cross-secton area: Fill n the equovalent maximuom and rrlinimurls -clion
;;zrr

and lowest tidal stages acconding 10 the chan of relation between txd

sl

meean value into the "Mean” column, y

4 Tidal volume shall be filled i as the following requ';*nnnlh

11 The tidal volume of flood amd ebb fwlal current iilled i acconding 1o the cumulanve

hile [3.1.7-19 or Teble [, 1.7-20 of this

the digit, The measured tidal volume of a

L inflow after the ebb tidal volume minus the
Il he added before the digit.

| current penod 15 all that of ebb tidal current or flood

@ rﬂum are [illed in onl

value of the tidal volume m the calewlat
codl. Mo zign of "+ or "—" ahall be
tedal current pertod shall be the nm
flood tidal volume, and a sign of -ﬂ"?
210 the flow direcnion of the

tidal corrent ., tidal volum line of ebh ndal cureent or

o tdar] evrrent. The rem

o lines sre Left hlank.

5 Tidal current durat il inlthe time interval of al current peniod and the
beginning and ending U nd ebb tide, respectively, o~

6 Meandisch v dividing each value igthe tidaleblume column by the equivalent tidal
currenl durstion ‘haree in o tidal current peT il be preceded by a sign of * + "or "=,

T Me arge by equivalent mean cross-section arei.

F tocity s Ohbrain by |iu-'|d| \g::l;
f tudal current period shal d by a signof "+ or "1,

/.%( instantaneous discharge: Fi selected discharge with the largest abzolute value
fromm 1 clume caleulation tabled Table [3, 1,719 or Table I3, 1, 7-20 of this cosde ) or Nood and ebb
tide current.

9 Maximum dizcharge at a meazunng point: Fill in the selected maximum abzolute value of food
and ebb tide current from the column of fow velocity at a measuring point or flow velocity of measurnng
point correction in the flow velocity-measuring recornd tablel Table 10.1.7-16 of this code ), respectively.

10 MNote: Fill i the equivalent values in the tables and record other situations that need 10 be
noted.

D.2.13  The hlling of tidal discharge measorement and Oow velocity-measuring record table { Table
[3.1.7-16 of this eode Fshall be in accordance with the following requirements;

1 Measuring time:Fill in the beginning and ending tme of flow velocity measarement.

2 The filling of measuring time and siage shall be in aecordance with the following requirements

I o Dxed hydrometrie boat ig vzed for measurement, Bl in the messunng ome of the e

measuring point and the point with the maximum depth a1 o vertical and the stage of gauge on
EALEINE Crogs-seciion,

2)1f multiple verticals are measured with one hydrometric boat, fill in the measuring time at the

first measunng point of each vertical and the stage of gauge on gauging cross-section, If the
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roumd-trp meazurement method = uzed, Gl in the measuring tme a1 the first measuring pant

of each vertical for round-trip measurement and the stage of gauge on gruging cross-section.
300 o current meter is used to measure <lack tide, the beginning and ending time and siage of

slack tide shall be filled in. If there is a continuous slack tide phenomenon, the mean time of

flocd (ebb ) slack tide and the equivalent tidal stage shall also be filled @ in the next spaces

below the columns of ending time of stack tide and tidal stage.

3 [Dhstance from mitial point: Fill the distance from initial point of eacl soundi
4  Tudal depth: Obtam by subtractmg nver bed elevaton of a Hl'm tide level at the
- @Eﬂﬂuring point depth,

veftical,

mersuring time. It may he looked up from & prepared table of tidal =
and filled i the same Line of measuring nme and Ddal sage, -
5§ Ordinal numhber of measuring point: Fill in the f] eloe asurement ordinal number of
each measunng poimt af a verlical.soch as 1,2, 3. ete. 001 m’@
one more grd shall be left behind the record of the fopdind 5

bhackwind measurement, which alall be numbesed |

neasurernent method 1= adopted ,

rement of each measuring pomi for its

6 Measuring point depth: Fill i the casurcment posiion of cach flow velocity

measuring paint a1 a vertical, which is.exp y & relanve depth (the ratio of the depth of

meesuring pomt of a current meter t a b, except that an absolute value of water depthia

relative depth adopred for a point urface ) is uzed lor the e graphical method, 11 the

Mow veloeity of cach measuring poi vertical is meazured o battom with round-1rip
measurement , the measuring depth is checked and calcyl ng to the depth of the fiest
measuring pomt, I th W 1y of each measuring poy easgred from botlom 1o top with

rosianel-trip measire uring point depth is kell anf caleulated acconding to the depth of

the last measun ter depth or the measunng pomt depth

fitled in, and shall not be expressed with

& hackward 111l:'a:nu.irq.*rl'nq'!r

r grids are the =ame ., thn‘; w
] -

ity 11 4 measurng |:n|:+:irL1:E"f-II lly, * =" amd *—* signs are not added 1w the flow

of the upper

the :hig,'l‘l_l.I

vielocil cazgurmg points, But ol fow direction of each measunng point s different wathin a
measurement . & sign of *+* or *—* shall be added 1o the left side of the flow velocity at a measuring
point, "—" stands for Nood tidal corrent, and "= for ebb fidal current,

§  Deflection angle of flow direction: Expressed by fraction of the (ow direction meter method i
adopted., with the measured magnetic azimuth angle as a numerator and the caleulared deflection angle
of Mow direction a5 a denominator, Il other methods are sdopted o measure the deflection angle of flow
direction. it is not expressed by fraction, but only the measured deflection angle of llow direction,

9 Correction value; I the revised water surface {low veloeity method is adopted , the correction
value of flow velocity a1 each measuring point shall be caleulated and then filled in in this column in tuem.

18 Flow velocity of messuring point correction: I§ the deflection angle of Tow direction excends
107, fill in the product of flow velocity at 8 measuring pomnt and the cosine of the deflection angle of flow
direction, Il the surface fow veloony comection method s adopted , Gll in the algebraic sum of the low
velocity of each measuring point and 1ts correction value.

I Mean Mow velocity st o meazuring point: I the Jow veleeity of each measuning point a1 o
vertical 18 measured with the round-trip symmetry method . fill in the arithmetic mean value of the fow

veloeity at i measuring point measared twice or the Now veloeiy of measuring point coreection. For one-
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way flow velocity measurement . this column iz left blank, I there iz a sign oof "" and "—" in front of
the value of the flow velocity a1 a measuring point, the mean flow velocity at a measurimg point is the
mean of its algebenie sum of flow velocity.

12 Mean fow veloeity at & vertical: Caleulate and (Gl in according o the method stipulated n

Article B.7.7 of this code . with a sign of "+ " or "—" hefore the value 1T a lixed lyd retm‘ boat is used

10 measure al the same tme, it is reconded in the same line of the measuring 1 last measuring

point at & vertical for backward measurement. If one or more hydrometrig boa wsed o measure

ehgibsle vertcals . = recorded in the same line of distance from inimal H

tide of the fload{ ebb Mide lasts, Gll in 0" only in the same line of the n ::RL
13 Wind direction ind wind forced speed ) - Fill an the win

first measuring point at a vertical in the beginning of each mgy;(m'em

14 The hlling of other columns s the same as [IuﬂK/{z'gi)l -4 of this code m the discharge
T

measurement record book.
D. 214  The flling of tdal discharge ta]culm'yﬁ able v, 1.7-18 of this code) shall be n

Q

1 Allthe hydromernc stations measar w velocaty at three or more verticals shall fill in this

table. \
2  Hourand minute: ,
DIF ] the hour and minute [o Ling cross-secton dise measurement in the 1op
grid of each measu

r_,!’

asured at the same time | roumd -tnp measurement method |

cach vertcal 07 the sliwk

slack tide,

wind Toreed specd bat the

accordance with the following requircments

ZIIE vanous verlg

the mess 1 mwinute of the la:

padunnf pomnt ot a vertical for hackward

verticals for round-trip measurement, the

g point ab the last verical m the backward

time. [f one hydrometric boat s used to measure

iple verticals inoa saingle way with the revised TNow velociy hydrograph method , the nme
for calculating the flow velocity shall be determined according to the tuming point of the
hydrograph,

3 Omdinal number of vertical and distance from mitial point: Fill in the ordinal number of
vertical and distance from initial poine of each Tlow velocuy-measuring vertical of the whole cross-
SCCTan 1.

4 Tidal stage: Fill in the udal stage equivalent to the hour and minute column, which may he
checked from the flow velovity-measuring record table or the hdal stage self-recording paper.

8§ Mean flow velocity at & vertical s

1/Copy in the mean flow velocity at each vertical on the whole cross-section at cach
measurement from the flow velocity record table. If the flow velocity at each vertical is not
meagsured at the same tme for pdivideal measurements near the glack de, the low veloeny
hydrograph of each vertical shall be drawn first, &nd then filled in after the interpolation of
simultaneous velociy,

2)Afer each measurement, & grid shall be left below, and the parallel columns of hour and
rrinute, digtance Trom initial point and tide stage shall also be Telt Blank, and then mean Tow
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veloeity at o vertical of the next meazurement shall be Gilled in.
6 Mean flow velocity at a segment: Fill in the caleulated resalt acconding to the method specified

in Trem 7 in Article 13.7.1 ol this code  with "+ or " —" belore the value.
7 Scgment area: Fill in each segment arca of each measurement looked up from a prepared chart

of the relation hetween tidal stage and segment area after calculation,

8 Sepment discharge; Fill in the product of the mean flow velooty a1 a se REEMAeTL Are.
The value shall he preceded by a sign of "+ or "—", &
9 Crossg-secton discharge : Add the cach segment discharge of eachEm asurement and Gl it in the

same line of hour and minute, and add a sign of "+ or "—" before the vab crizontal line shall be

drowii on the line of the last segment discharge n each meas el the filling position and a

horizontal line drawing of the area of channel cross-section he

r. )

{ th of vach segment in the measurement.

ow velocity at a cross-section
are he same as those of the discharge a1 a cross-section, 47

18 Area ol channel cross-section :Fill imthe su

witling the cross-section discharge of each
mcasurement by the cross-section aren, The preceded by a sign of "=+ " or "—".For the
shack tide of flocd Cebb] tide , only the n1m& tgde nme of the eross-section needs o be filled in, "
0" shall be filled in the two columns m&@g

crnsd-gdechion, and other columns lef
cialeulation and situati 16 be explained.

11 Mean flow velociiy al a cross-gection: €

ross-section discharge and mean {low velocity at a

12 Mote:Fill in the special pro
D.215 The filling of the
accordance with the folkgw

olume caleulation table{ Ta (3.9 7249 af thiz eode) shall be in

1 Hour. mi srhirge: Copy in from :|uw%11 eolumn of the tidal discharge

calculaiion 1ahle., arge value are nat redgul ceded by o signof "+ or "—"*,

e:Fill in the arithmetic mnmﬁ jacent discharges.
Bl the duration of two -Hir e andervals,

W me : Orbiam by multiplying me 1=charge and duration,

D.2.16 filling of tidal volume calculation table Crepresentative vertical discharge measurement )
{ Table [x. I.7-20 of this code ) { for one or two representative verticals bshall be in accordance with the
following requirements;

I Howr,minute and tide steges The Glling 1= thee same as that in Table D1, 7-15 of this code.

2  Mean discharge.vidal current dueation and tidal valume : The filling is the same as thar in Table
[, 1.7-1% of this code,

3 Representative vertical flow velocity: Fill in the mean flow velocity sl a vertical il one
representative vertical s used. [T there are two representative verticals, fill in the anthmetic mean value
of the mean flow velocity at the two representative verticals, and add & sign of *+ " or " — " hefore the
vitlue, If there are three or more representative verticals, the tidal discharge caleulation table { Table
1. 1.7-1% of this code band tidal volume calculation tablel Table 12.1.7-19 of this codedare still used to
caleulate the crogs-section discharge and tdal velumee,

4 Moean flow velocity at a cross-section: Fill in the result either looked up from the chart of the
relation bepween the Mow velocity of representative vertical and the mean fow velocity at a cross-
section or caleulated secording to relevant formula. A sign of * -+ " or " — " shall be added before the fow
velociny valie,
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& Cross-section ared: Fill in the looked-up value from a relation curve Between tidal stage and
cross-section area drawn in advance.

6 Discharge: It is the product of the mean fow velocity ot a cross-section and the cross-section
arca. The value shall be preceded by a sign of *+" or * =",

T Note:Fill in the equation of the mean {low velocity a1 a representative verty®l and other special
problems in caleulation and sitvations needed 10 be explaned.

W
)
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Appendix E  Table of deflection angle correction of suspension cable

EN1  The correction value of air line may be found i Table E.001L
E.N.2 The corvection value of wet line may be found in Table E.0.2-1 to Table EO%-5.
EN3  The correction coefficient K, ¢ %) of wet line may be found in Tab %:— Table E.13-2.
Tabbe EALL  Correction valuee of adr Ml Unii:m)
Heigh Deflectim angle of suspension -y
lifference
B o 21 "__..'
SPEPLTEIOT
poirand | ¥ 5[ F [0 e [ | e | o | angdRe Mgz | o | | szt | s |oaas | o= | aer
jwaber surizce .
im
i i | on | sl vag | s | oo ooan | eas|oas | o] oz ez |ogr | am
36 | 0,48 | ay | a5 | 06l
054 | MAE S LTH | O.R] | 0,83
i 72 | sz s | d0a ] 182
o] Lo s 1as ] s
Log ) L2a) L4z 16l | 1.8
1254 LA4. | 1650 1.86:] 214
i4a] 1en] 1eo) 216 249
LAE | |.ea| 02 ] 342 | 295
] e | 2| 2an | 308
LT 2237 280 2.06 | .36
£A6) 2ar | waa] aaa] s
HA | L0Z | LEY R4S | LT3 20 | 233] 268 ) LOT | 50| 307
o2 |kl | oda | ook | oorg | ase | Lo a2 tas ] ies | 2ty | 260 sew ] dao| 297 4.0
I5 (L) | tedes | CLIS | 023 | 004 | s | man | GFF 086 | TS | LAZ) Las | b0 B2 | A% 0] 54 ) 40 | 4,54
i o | oo | ooe | oos | e | oods | oosd | oae ] Lo | Lo pan | pso | poe | 2an | ey | aan ] ags] 4o | 4
I7 (kx| e | 0T | R26 | 3B |5 | 006D GRTL 108 | 134 | &1 L8] | 225 283 | 3.054 350 | 4.01 | 4.57 | 5.10
I8 g | oo | ooae| oozl odo | ess | era| ooa e || Lo | pas | eae | was st o aas | k| Bol
] (R0 | Gl | 008 | 20| 0 AE | 05E | OFF | DRR] 122 | Ldf| L&) 204 | 252 | 204 | 340 .52 4.49) 511 | 580
2ik s | man | oz o | wds | ven | osi | 1oa| Les | 0ar] rem | ees | zan | aos | ace] aaz| ave| san| A
41 (R0 | B2 | G2 | O3 | A7 | néd | GBS LAH | LAG ] Las | L83 25 | 290 | 525 | .00 &30 4540 565 | .41
2 s | 0z | oz oae| oan | eer | oka| raE] et | Lo pow| pas] e [ dan ] asa | 45| sae| see| A
23 (hak | e BE | G232 O35 | hS | T0 ]| G0 L1R] 148 | 181 | 212 256 | 805 | 356 | §.12] €74 ] 5450 410 7.
24 mos | 003 | oz | oar| o | o | oor| vee| vea | ves | zer | evalaam | 250 | san | aas] ser| Sa6 | 7
15 (i | Dold | GRS OQu | EE | T B | R0 LA | LS | 2ET ) TRE ] RHL | AAT | AR ) Gole] Bo0) & TH | T.04
g ool | o4 | ooee | o o068 | osa | pos| poad] e | 2od | dds | dun | aan |4 | 268 ] Ras] e | G| 5e
27 CoOF | GULS | 027 | 042 | el | RS | D08 ]| LA 173 | 25E | 258 004 | A58 | I8 | Sad ) 5T 057 ) 726 | B2S
25 pov | oas | oz g3 | osa | oes | paz] | ven | em) eesaas] 2w | 483 seel srrl as) | 753 nsa
20 oT | 16| G281 045 | 4GS | 080 | L1T | 140 LEG | 238 2.0l | 327 | G4 | 4 4% | G20 ) Gy doEh ) 7.80 | B84
an por | 07 | o | ods | 067 | ooz | g2l | wed] 1oa | 236 o | aas Ao | 464 | 5as] s | Tan | 807 | 006
« 128 -




Table EAL2-1  Correction value of wet livel Unitzm|  f=1-2
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Table E8,2-2  Correction value of wet line | Unitzm]
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Table E8,2-3  Correction valee of wel linel Uniizm] =5
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Table EAL2-4  Correction salue of wel oel Unit: m}
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Explanation of wording in this code

I Words used for different degrees of stociness are explaimed as ol er L mark the
differences in implementing the requirements of this code.

11'Wornds denoting a very stnct or mandalory requirement: St
"Must"” is used for alfirmation. "must not” for negation. \ V

2)Words denoting & 2iniet reguirement under normal eondi -
"Shall” is used for affiemation, "shall not” for ntgat,ﬂ;t .

3 Wonds denoting a permission of a slight cho i)n[inn of the most swmitable chomce
when conditions permait: &
"Should” i3 used for affirmation, "should 3o garion,

4 1"May® is used to express the option a times with the conditional permit.

2 "Shall meer the requirements of .o :%m ply with ..." i3 used in this code to indicate that

1t 18 necessary to comply with the m@ lated mother relative standards and codes.
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List of guoted standards
GBST 50138 Standurd fur Stage Cliservation
B 443 Speciffcarion for Hydromerde Cableway Surveving "
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