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Development and Revision Plan of Mational Engineering {‘unnmrliuAS amld in 2012, the drafting
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reference 1o the relevantl imternationgl stamdards and other o dvanced norms and codes, and

widely solicited opinions to revise GRST G0363- EIWFL Specification for Waler-saving

<o
es, cOvering: general provisions, terms.,

group has conducted extensive investigation and study, sum

Trrigation Exgineering.
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: : e T
planning and design, water source for wrigatio

efficiency of irrigation, technical specificats k

water-saving wrngation , etc. = \;‘
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1 General provisions

1.0.1  This standard 1= prepared with & view 1o ensure the construction, o and maimlenance of

witer-saving irrigation projects technically feasible and economically viablé, %o promaote sustainahle
develapment of water-saving irrigation , and 1o ensure high-guality dev 1 of economy and society,
1.0.2  This standard s applicable to the planning, design. con: ctln.&cepmnce, management., and
evaluation of new construction extension and renovitlion urwa%yrrigmiun projects im agriculiure,

forestry, and animal hushandry. -

1.3 The construction of waler=saving migan "igil” give Tull comswleration 1o local
conditions, guality assurance., operation and mat
meazures o achieve rational allocanon aml
capabilities of irrigation and protect ecologe

184 Waler-saving irrigation projecl® e clear property nghiz and establish a fully =Medged
: and management . and pay

management organization . perfect a ulations for project o

high attention o the long-term

1.8.5  In addition to the ire 5 stipulated of this st . struction and management of
WATEF-SAVINE IrTganion all also comply with fTu stipufated i the relevant current

i

=n

natiomal standards. ; §{ {)})
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2 Terms

2.0.1  Water-saving irrigalion

L nmprehe-n_ﬁws- measres o ubiliee pmﬂpltatmn and |rngrn1mn '-'.-&teq efficiently hased on CROf Waler-

demand  pattern and  local water-sopply  conditions, in order l-:: ¢ ecomomic, sacial, and
environmental benefits of agriculture.
2.0.2  Canal seepage control @

Technical measure to reduce water loss duse 1o EEI‘IH]
203 Trmgation with pipe conveyance

Surface irngation method with whech pressu &guw formed by pump pressure or & natural
fall.iz conveyed through pipes 1o Held water-su ’%
204  Sprnkler imgation

brrigation method 10 use speca Gatmwm I apray pressunzed water sireams through a
sprinkler head .creating fine dn:lplq. :ng soill surface.

20.5 Microirrigation
Irrigation method wi ich water and nutrients regi lor trop growth are delivered with
amall discharge directly 1o | near the crop roots in a L:Fif courate manner by a pupe network
]

hasengd pipes. \""'
W

alion

amd emitiers mounte
20k Im]:mupd :

il wses furmow rmgalr
i o T
ty of irrigation water and |

roal zome of crops {geeds), ooamprove zoil monstuee and sansfy water demand of gerrmimation

and seedling.



3 Planning and design

r
31 Planning oy F

r i

3.1.1  For water-saving irrigation project planning, basic informatign su 5 meteorology, water

=oarces, opography . hydrology , geolopy, soil, crops , water mmen‘amy JECTS TR EANGN EXEnments,
p

encrgy, matenals and equipment, the economy and society and ning , shall be collected and

ranonality and relabilny analyss shall be conducted,
3.1.2 Planning of water-saving imrigation project ﬁh%’-
resource  development  and  unlization, land  ose, S {J:‘mﬂervﬁn-:}' development, agnculiural

r "
gll meet the reguirements of modem

development and ecological environmental prowégion.
F

agriculture . new rural consatruction. and high-s mland construction. Fusthermeee, it shall make
beneheial vse of existing water resoure
drainage . el roads . farmland shelter

ALY The planmng of water-save

WATEF-SAV N IrFgalion projects

conditions, water n:':n;.wurl:l.ﬁrlc nE

saving irrigation develop he selection of type of warpskying irigation project shall be in
accordance with the falfowin LTINS : ‘fi

1 Heepage easures should be ﬂ& ackbone canals with significant water
-::hnmrjranc:u_l_p#}tws Fow water Transporatione .

ith pipe conveyance Hhuumi ed in irrigation arcas with gravity conditions or
A Trngation with pape conveyance =Wall be sdopted in groundwater irmgation areas,
kler irrigation and microirrigation should be adopted in cash crop planting areas , protected
areas ., gh-eMiciency ageicultural aceas, concentrated and conbimueons large=acale farming
arcas, gnd arcas where it is difficult to adopt =urface imigation due to soil texture or terraine restram.
Crravity sprinkler wngation and microdrigation should be applied in hilly areas by taking the advantage
of natural slope of surface.

4 Microrrigation should be adopted in areas with rainwater harvesting as an allernative waler
sOurce,
314 Water balance analysis shall comply with the requirements of the most stringent water resources
managermnent system, Water-saving irogation wechnigques shall be optirmized and water demand o mee
the probability of irngation design shall be defined based on water availability .50 as to achieve a balance
berween water supply and demand. In the area where water demand amd supply are onbalanced .
measures shall be taken to adjust their irrigation methods . rmigation seale, and /or cropping pattern, or
reduce irmpation ares:, The probability of irmgation design shall meet the requirements of current
national standard GH 50288 Code for Design of Irvigation and Draivage Engineering. Irmgation
project with pipe conveyance shall meet the requirements of correm national standand GBST 20203
Technical Specification for Irrigation Prajects with Pipe Conveyance.
L5 The layour of water-gaving irmgation project =hall 1ake existing water projects, roads, forest

=4 -



belts, power transmission lines, etc into consideration, amnd shall be determined through 2ecial-technn
comparison of allernatives. In renovation or extension of canals for seepage control . the onginal layout
shall be reviewed and adpustment shall be made 1o the deficient canal system. Newly-constructed canal
systems shall be proposed after social-techno comparison of allernatives, For canal and drainage (pipe )
networks, apecial soil foundation areas and areas that may experience landsl
flocds shall be avoided. /

316 The deliverable of plannimg shall include the planning repon . investiten

r b prone (o flash

esltmation repor , and
planmmg lavout, The layour of a project with an irrigation area EII:H-I.EFE[ ual 1o 333hm" should be
drawn in topographic maps with a scale of 1: 5 000 10 1: 10 iH]&J} : _anul of & project with an
irrigation area Jess than 333 hm® should be drawn in topographs WAth a scale of 122 000 1o 105 000,

32 Proje églj;':g&‘l

F

321 Project design shall be conducted based h Xw:d plan or feasibility study repor, with
addimonal investigations and 2urvevs 1o obtan sic information, Explanatons shall be made 1o

the key techrical standards and other ft

ents that are based durning the design of water-

rade of epch hydraulic structore

Frigation project and

saving irrigation projects, Class of waftf.z
shall be specified. #\
322 [huring the project desig

Itz af water-halanee ana planming report shall be

reviewed , and imgation desi j s and crop irrigation s uling shall be delined. Impgation water
use under the probability « gmntion design shall be chec e kg specily project COnSTruction scape
amd scale.

323 During 1
determined parisen af technical al
R 5 myol water-saving ir:"tg.alimr all include those of water-source works, head

work®e anal ipe nelworks for water convevan®e and diztribution, field works, and various auxibary
works, .~

wnstractien items of projects shall be

3.2,51' he design of walerssaving rogation project shall Be in accordance winth the  [ollowing
FE(UIFEMEents;

1 Comprehensive design shall be carmed out for all imdividual semes within the approved scope of
project design.

2 The dezign of warer-zsource works shall include water balance analvsis and caleulanons o
determine the water-supply capacity of the designed year. The designshall meet the requirements of current
national standard G G028 Cede for Desige of Terigafion god Direinage Engineeeing GB 20265 Design
Code for Pumping Station and GB/T 50625 Technival Code for Water Wefis,

3 Dunng the design of seepage control canal, longitudinal and cross-sectional sections . and
secpage control lining structures shall be designed based on hydraulic caleulations, For lange and
medium-sized canals, the slope stability shall be calculated and analyzed based on geologieal conditions
along the line and design section situation.

4  For the design of pipe conveyance, sprinkler and microarrigation, the arrangement of conteol
heads and ficld pipe networks shall be proposed, parameters of emitter or water cotlel spigot shall be
selected. Drvigation scheduling and arrangement shall be determined . and the results of hydraulic

calculanon: shall be given,

a s
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For the degign of canal seepage control project amd irvigation project with pipe conveyance . the

size and spacing of feld furrow  border irngation and checke-basin shall be proposed to improved surface

irrigation.
3.2.6 The deliverable of project design shall include design specifications . tlustrations and budget

extimation sheets,and provide the following supporting drawings:

1 Layout of water-saving imgation project.
2 Longitwlinal and cross-gectional drawings of canal, pipe or i'urrq;.l.;.-.f
3 Layoul of head works,
4  Drawmgs of water source works. h;
5 Dreawings of mam buildings and ancillary struciores, Lt -
\//?(?‘ ;
Ly
- ?{- %
LB
-
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o
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4 Water sources for irrigation

4.0.1 For water-saving irnigation, water shall be allocated in an opt ner, and rationally

utilized and conserved to maximize henefits of the iergation waner. Thw dhall be given to surface
wiler for waler sources and groundwater shall be used 0 a rational rt I n imganon distrcts with
both well and canals, surface water and groundwater should be gonjusctivé used o0 as to increase the
raile of repetitive use of mgation water. In surface water |mg%( Aricls . relurned wiiler of mgation

shall be used ag much as possible properly if conditions &

4.0.2  Quality of irmgation water shall meet the reqg WUf current nabional standan] GBE 5054

Standard for Irvigation Water Quality.

4.0.3  When the amount of water abstractio _q ceonstructed or expanded imganon works are
relatively big and prone 1o the exertion n the surrounding environment , waler Tesources
demanatration system for project -:hﬂ"l pctly implemented construction and waler resources

evaluation reports prepared.

404  The amount of water abs |1-nga:|r;n waorks shall ne hat of water available for
irrigation. For groundwat -0 ed areas or surface igafion areas taking up the amouni
of ecological wmer,wiwrrI‘( wal for irrgatian shall nig sedd  and deep artesian aquifer shall
not be exploited for impgation dévelopment. ‘\" :

4.0.8 When r

ramnwaler ¢ |'he halanced with =10

or :
water- qaﬂ @n prroject. -n\

wapvested as an altegns aoviree for arrigation, the capacity of

wity and =hall meet the demand of water use of



5 [Irrigation scheduling and irrigation water use

0.1  Irmgation scheduling should be determined baszed on experimen local water-saving
irvigation. Irngation scheduling for areas lacking data may be determin@':l_-l. n experiment dats of
5 @
=

ha
lwﬁ water-saving Irmgation
technologies , and the probabality of corresponding irmgation de -

5.0.3  Irmgation water use shall be determined hased?n';ng scheduling for high crop yield or
water productivity, with consideration 1o local waler res u@dﬂiunn.

504 Inthe areas of water scarcity , iIrngation w 1& Id

of crops 1o water shortage an different s1ages o v means of applying irmgation at conical growth

stages, deficit imgation and other technig
_‘ .

arcas wilh sirmlar conditions or accondig 0 water balance, )
80.2  Irngation scheduling shall be determined based on t

be determined based on the sensitivity



6 Water use efficiency of irrigation

6.1 Reguirements for water use efficiency of irriga

6.1.1  Water use efficiency of canal system shall be in secordence with the follo
1 Tt shall o be lower than (055, 065 and .75 for Iargt.rT =217
igation are adopted n the

£ requirements :
| and small imganon

districts, respectively. In the imigation districts where hoth wg"u

enbire ared, canal syztem efficiency may be reduced by 0,10 F we range for canal wpgation, In

irrigation distncts where well and canal srogation are g;upl_ﬁi lly, water use cfiiciency may be

reduced in a proportion of the percentage of well and calalir@agon area 1o the total irgation area.

2 In groundwaler irmgation districts it shall b than (.50
X
Mate: The elmssification of irmgaticn distects s Im—n:? le of desigeed irmgated nren. Largs argaiion distaets: the
arrigated area-== 300 HEmu: Mediome-seed irmiga Wimirs=the trrigaied avea==" 500 40mug Small irmgation

distrietssthe irvrpaced prea== RO, | Thin®=sdg
6.1.2 I pipeline 5 wsed for waters r ey waler use efliciencyOhihe pipe sysiem shall not be

lowrer than 0,95,

6.1.3  On-farm water wse effic
upland erop irvigation districts, espectively. : g

F
6. 1.4 Water use effyc iprigition shall e in aeg W following I:'l.‘l'|lrIT':'I'|‘I.l:'rI'I"i £

1 Forcan

large  mmedinim
o - ]
2 F Cirigation project it shall no an (L8,
-
3, For! er irrgation projgect a1 hall n lower than 0,80
' -:rr,min:"rn':rrigarit-n propect. ik shall not be lower than 0.85; For dop irmgation propect , it shall
not wer than 0,540,

.2 Determination methods for water use efficiency of irrigation

6.2.1  Water use elliciency of canal system may be calculated by vaing water use efficiency of canals a1
all levels, Water use efficiency of canals shall be tested as specified in the standard of Aricle A001.
6.2.2  Forimigation districts adopting a vanety of irrigation methods, elficiency of irrigation water use
shall be determined by the ratio of sum of the net irrigation water use of varous irmgation methods and
the testal water withdrawal from the water intake,

6.2.3 Water use efficiency of well-canal combined irrigation districts may be determined by the
Formula ( A.0.2),

6.2.4 Un-farm water use efficiency shall be caleulated by Formula (A.0.3-1) or Formula { A 0.3-2).
6.2.5  Water vze efficieney ol rrigation may be determined by the head <end meazurement and calcolanon

method or comprehensive caleulation determination method .



7 Technical specifications

F

7.1 General requirements F
T.1.1  The farmland works of wmigation projects of canal seepage qurEl‘ iipe conveyence shall

n
aclopt imiproved surface ogation techmagques and shall be i -'lt“lf'ﬂrdanﬂm § lalbowing requirenients
1 Inupland crop irigation areas, the land shall be Ir:1.r|:|.1:$ aa] fu 1 border irrigation adopted.

I gravity-Mlow irmgantion areas, the border length shoold neot @ _ "5 and the furrow Tength should
arcas, the lengths of the border

nol exceed 100m for furrow imgaton. In wntcr—EiEtw—ﬁl;igu
imiganon and furrew should ot exceed S0m. The 'hﬁﬁ/ﬁin shall he derermined by the mieger

multiple of the operating width of agrnicultural mack hould not exceed 4m.

2 The standard deviation of relative ele% 1 horizonial border surface should be less than
Zem. Border length and width shoubd be l]'iﬁ sod on avallable dischange of canal (pape ), layout
al field water transmissien and disiribufiBp s and local conditions.

3 The length and width of :
20m 1o 30m , respectively , whic i
chieck-basin felds with leaclng 1 win . the length and we ould be 50m 1o 100m amd 10m 10
20m, respectively. Land lLL shall employ check-basin fi!‘&:’& hasic unit, and standard deviation

af of 1he 1d surface within the L,K asin ficld should be less than 3em,

n?.lu(‘ Ssional standard S1. 558—2011 Cade of
g CFogect,

e in Niedd 1 plan paddy heuld be S0m 1o 120m and

justed aceording to terra 5 oo hally areas. In saline

af the relative elevan

Surfaes

4
Fm-:'ﬁ'rr_.f'rm{ﬁry:

T.1.2  Fofgms project with pipelines i

b i Spropdange dwith the following requirements
\ & selection of pipe materials shall meet the requirements of technical and cconomic. Plastic

pipe shdwld be used if the pipe dismeter & less than 400mm . whereas polyethylene plastic pipes are

all meet the require

Management of Surface I

nveyance . the selection of pipe materials shall

advisable in cold areas or areas with complicated terram. If the pipe diameter is larger than 400mm , fiber-
remforced plastic pipes, seinflorced concrete plpes, amd conerete cylinder pipes may be used. Metal pipes
should be selected in hilly areas withowt embedment conditions

2 The allowable working pressure of pipes materials shall not he less than the maximum pressure
generated by water hammer.

3  The allowahle working pressure of plastic pipes shall not be less than 1.5 times of the designed
waorking pressure,

7.1.3  The layout of pipe network shall be in accordance with the following requirements :

I The ype of pipe network layour shall be determined by comparisons of options altematives,
according to the location of water source , topographic conditions and form of field irngation.

2 The pipes should be laid oot parallel 1o furrows, canals or roads, and shall aveid Glling areas and
areas that are prone 1o lendslide or flash fiood. The layout of pipelines shall be smooth 10 reduce turning
pevints and wndulaticn,

3 Pipe network shall be cquipped with devices for control, measurement, water discharge, safety

protection and monitorng. Freeze-prool measures shall be taken in cold areas.

L R



T4 Measures for pressure regulation shall be 1aken for pipeline networks with large scale or complex
topographic conditions.

7.2 Canal seepage control project

7.2.1  Seepage control or lining shall be performed as & priority for canals or fa

| segments in areas
suffering rom severe water shorages, under unfavorable geological condin re seepage in canal,
or need to control groundwater dopth and m high it pumping irﬁga[&aﬂ asy Necessary of seepage
contral shall be evaluated mowell-canal sroigation areas or areas w* age conlmol may mndoce

adverse ecological impacts.

7.2.2  The structural type of anti-seepage canal shall be - ed on local natural and socio-

economic conditions . technical requirements and mnjunq/.r"e

-
Burface water and groundwater. as

will as ecological and environmental factors,

7.2.3  For anti-seepage canals with rigid matenals Tﬂ{v rate of Im'/s and above. arc slope foot

teapezoid or arc bottom trapezmd 2ection 2hoy rred , whereas a Usshaped crose section should

be preferred if the {low rate i= less thanfwmds. nsion jomts shall be set for ngd -matenal anti-

seepage canals, whose spacing and 1y etermined based on the size of canal cross section,
/

thickness of scepage control layer, g rol matenals  ete.

T.2.4 For anti-seepage canal il materials and canals membrane for seepage

contral where the nmun-:l rlev igher thin the botio [fhe canal, dramage [acilites shall be
arranged at the base of IE'H!' and the drainage outlet unble

7.2.5 In the area where thé sitndand frost depth is ia.ig n 10cm , technical meagures shall be taken
o prevent Irmzr & he frost heave of thigba! ined canal s larger than the allowable

displacem
T26 W

iy

s for safety or necessary | ndd lifesaving facilities shall be arranged in anti-

apulated areas,

guirements al current nationil standard GB/T 50600 Technicad Code for Seepage Controf

Engineering on Canal.
7.3 Irrigation project with pipe conveyance

TA1  In upland crop planting areas, one=level hxed pipes may be used if the svstemy fow rate ig Jess
than 30m"/h, Two-level fixed pipes (main and branch pipest may be vsed iof the system [low rate s
30’ hote B0m Y Twe-level or multi-level fixed pipes may be used if the system flow rate is larger
than 50m "/ h. In paddy growimg arcas  owo-level or mult-level fixed pipes may be used.

7.3.2  The length of fixed pipes in the fields shall not be less than 90m per hectare and should not
exceed 180m per hectare, That in hilly areas may b mereased appropriately, acconding Lo local
conditions.

733 The spacing of branch pipes should be S50m ot 100m, and o smaller value shall be chosen for
unidirectional watering ., a larger value shall be chosen for hidirectional waterning. The spacing of water
outlel spigots should be $0mm w0 100, and a2 smaller value shall be chosen for cash crops,a larger value
shall be chosen for food erops.

734 [Mmobile ground hose irmgation s adopted , there shall be o reliable water sowrce , amd machinery,

a Qi .



purmp, and pipee shall be in place. The hose lengrh should not exeeed 200m,

7.3.5  Water outlet spigots shall be well-structured , firm and durable . well-sealed . flexible in operation,
eonvenent for operation and maintenance ., and sound in hydraulic performance. In fevere cold regions,
frecze protection measures shall be implemented for water outlet spigots and outlet risers,

7.3.6  In addition 1o the requirements stipulated in this standard  those stipulat the eurrent national

standard GBS T 20203 Tecknical Specification for Irrigation Projects wit

‘e yance shall be

eomplied with in irrigation project with pipe conveyance. " ¢

7.4 Sprinkler irrigation prnject\ v

741 Sprnkler irmgation unilz of central pivol, lateral-me iy Teek-Lype should Be adopted in the

contiguous farmlonds and the areas with uniform ETCp: ,.-ﬁ" Y obstacles on the ground . reliable
witer sources and electrical power facilities and scaled W ﬁ&nl af L,
742 Sprinkler irigation system with small i s should be selected in hilly areas with
sporadie and scamered arable lands, scatiered, g, o power supply, or a low guaranies of

|
power supply. The imgation area of thegwgmal light mobile sprinkler engation units shoold be

designed according to 0L66Thm” per kildfWan:

T7.4.3 Sprinkler systems shall irements of water u Wicncy . nlensity, untformity

coefhicient, and atomezation midi inkling under the design

arger than the allowahl&spofikling intensity of the soil.
eent of fixed sprinkler irn a&’.ﬁﬁm shall not be lesa than 0.75,
rinkler irmgation syst | ot bee less than (L85,
h:% Zh to 18h, and the maximum duration

0

: a =% : i
igation. project shall be ce with not only this standard . but also the

ml“i%ﬂ urrent matsonal standand GBS T MBS Teckuical Code for Sprinkler Engineering.
Ny

- The design intensiy of
sprnkler irngation system s
T4.4 The uniformity ¢

L 7.5 Microirrigation project

7.5.1 The water for microimgation shall be purified . and the type and combination of filters shall be
selected based on water gualiny conditions,

7.52 The head control unit of microirngation system shall be equipped with fertilizer and pesticide
applicaton devices, which shall be located upstream of the filter,

7.5.3  The emitter shall be selected aecording to topography, soil, crop and cultivation pattemn. and
hydravlic charactensties of the emitter, rrigation system shall meet the regquirements of oniformaty.
7.5.4 The arrangement of ficld pipe network and dreip line or tape of microimgation project shall be
coordimated with crop planting patiem.

7558 Pipes at the downstream of the ilter of the head control in microimgation project shall be plastic,
The pipes laed on the ground sueface shall not be transparent.

756  [fdrp irmgation is adopted , it shall be comprehensive analyzed whether muleh Glm has adverse
impacts on ceop growth &and yield , rainfall utilizagion rate and environment. If mulched drip irrigation is
adopted ,meazures shall be taken 1o recvele the muleh film,

7.5.7  Microwerigation project shall be in aceordance with not anly this standard , but also the requirements

af current national standard GBEST 50485 Techwieal Code for Microfrrigation Engineering,
. 'I l .



7.6 Other technigues

T80 Local irigation with injection shall be in accordance with the following requirernents ;
1  There shall be reliable water sources, waler extraction and transmission equipment. T he

equipment and amount of water supply shall meet the requirements of cropgSowing during optimal

period and seedling rrmgation, and imgation shall be uniform.
2 The command area ol & water souree shall be caleulated hamﬁ\rﬂmg iom volume of no less
than 75m"/hm® each time. \,

7.6.2 Controlled wrrigation for paddy field shall be in accordance mgth the feflowing requirements ;
1 Dunng the stages of transplanting and wgbnrrn[im,% of water shall be mantamed by

frequent , shallow irngation to prevent the field from dryi

2 In the early nllenng stage, shallow swet-dry w0 hall he alternately applied o keep the
field surlace wet.

3 In dhe lave ullenng stage, feld drv carned cut, Under the condinen of cloudy and
Ve l.and low-lying fields, heavy fiekd deying shall be

Tar high=lvimg and sandy ol hekds,

ramny days. fertile lands., vigorous seedlin
adopred . whereas light Tiekd dryving shalT g

Hzation shall be conduc cly 10 maintam a thin water

4 In the jomting and booti FES .,
layer om the lield surface. 7
5 In the yvellow ripgnipp_stipgTthe lield shall be dry.%r:ﬁ eran the field shall be draned

away prompily on rainy ds
- ,\-\}‘;
BN
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8  Benefit analysis and evaluation

B.0.1  Avtention shall be paid 1o imvestigation and research . as well as tracki
spving irmgation benefics, The daa vsed o evaloate the benefitz of walw' E Trrigalion projects upon
implemsentaton shall be informanve , accurate and rehable \ —

B.0.2  Planmng and design of water-saving wrnganion Prp)fls = ab‘fnrlutlr natemal  economic
evaluations. Econormic internal rape of return (ETRRE shall m@' Fan the social diseont eate. the
economic nel present value (ENPV] and the hem: FJ&” be larger than O and 1.0,

respectively. Benefit-cost eatio of water-saving i D'Kﬂjhjtcﬂ shall be calculated by Formula
(A 04D,

B.0.3  Benehits shall comprse of increase

tion after the operation of project as well as
comprehensive benefits such as =aving i, fertilizer and labor, Benefnt analysis calculation

s ; A
shall be i aceordance with the lollowing Ml
|

1 Yield iwcrease henefitz &h aletlared according to the axe of yield or production

value of the year, When nearly s are adopred | the increazed

production value of main cis and by-products shall be dfualgio the merease of production value

after the implementatign ter-saving irrigation propect A v be calculmed by the Formula
]

(B.0 1), H differgn E ' opted , the mereased production value

shall be multi i it shan el o . a5 shown in the Formula {B_3.1). The
coefficient vyl
da[a._llf i ilable, 20,6 m: + cstimated , with a smaller value for wet vears and a
It
: 'ier-sux'ing hemefits shall be caleulated and evaluated in lne with the differences bepween the
ameunts of irngation water wse with and without project implementation. This may be expressed as the
amount of water saving or the water-saving rate and caleulated by the Formula (B.0.2).

3 Land-saving benefits shall be calewlated and evaleated im bine with the reduction of area
occupied by field canal system with and without the implementation of water-saving irrigation project.
This may be expressed as the area of land savings or land -saving rate and calculated by the Formula
LB.0.3),

4 Labor-gaving benelits shall be calculated and evaluated in line with the differences between
labor utilizanon with and withowr the implementation of water-saving imgabon project. This may be
expressed as the number of labors ssving or labor-saving rate amnd calculated by the Formula
(B3],

&  When the economic henefits of water-saving irvigation project are evaluated , the henefits shall
ncil be double counted.

B.0.4  After the implementation of water-saving mgation project, comprehensive capacity of
production of the planting industry in beneficiary area shall be significantly improved . that is. grain crop

yitld shall increase by over 153 or water productivily increase by over 205,

« 13 -



BO5  Afver normal operation of one year upon the completion of the water-saving irrigation project,
the project shall be evaluated. The evaluation indexes should include production increase . saving
effectiveness of water, land . energy, labor, and changes in agricultural production costs. The ealculation
methods for each index shall meet the requirements of this standard of Appendix B,

a 14 =+



9 Management

9.0.1  Project mansgement personnel shall be traned to master the nec

maintenance skills.

S
9.0.2  Waler measuring equipment of waler-saving irrigilion pruj::\ ¢ in accordance with the
following requirements y
1 A waler measurement betwork that meels the e % shall be established 6 surface
water irrigation districts. Water billing shall be hased an-the a amount of water measured at the

inlet of lateral wmgation canals, In the irrigatmomn disin 5 v@ﬁwnﬂ:lr comhitions, metering shoukd be
applied down to the field canals. 2

2 Groundwarer rmgation distncts shall E“ el with water measuring facility for each well ,
ard should employ measurng contral tec 1o frequency card.
s +5%,

- salinization , dynami

3 The allowable error of the mes:

9.0.3  In the areas with or pronegdidern

goring systems of water and
zalt =hall be establizhed 1o ¢ depth of groundwater,

ecologically vulnerable arcasshpil ide water for ecologic nvi
project areq, based on e I:L wnitoring data. %

9.0.4 Largeirngats a district £hall conduct in'igeni-:rn.ﬂ
standard S0 13 5
mhl:t'mrm%)hj ué proundswater irmigatio
fixed |m'mlﬁ. \ 'rb.c' arce areas shall per[ﬂnn:;l.

9,057 gro gler 1= used for water-saving |

tah me shall be o).

ing irrigation project in

ment use within the scope of

iments according to the current professional
i for Irvigation Exper itm and small seale rigation distrcts and
alF carry oot held obhservations of water use at
ATION EXPerments.

ation project, monitoring facilioes of groundwater

w1 o=



10 Area of water-saving irrigation

1001 The arca of water-saving irrigation project may be defined (f one owing condibions is
met and the indicator of yield-increasing and water-saving mmp]lmhw thi requirements of this
standard,

1 TDrrigation project with canal seepage control meets Ie‘ﬂwuimmmlﬁ of Chapter 6.
Sections 7.1 and Section 7.2 of thiz standard, -

"y
2 |TI'lRHiIﬂTI IIIET.I]EIﬂ with PL'FIE conveyance I'I'!EE[‘.

|E'|."
7.1 and Section 7.3 of this standard,
3 Imgation project with sprinkler meets 1 %/qum:mtnlﬁ ol Chapter 6. Section 7.1 and

_F"
Section 7.4 of this standand, ,?

4  lrmigation project with micromr the relevant requirements of Chapter 6, Section

quirenents of Chapter 6, Section

7.1 and Section 7.5 of this standard, \3.(
1.0.2  The area with the WHID%NI ALION MCRSUTCS MLaY od il one of the lollowing

conditions is mer:
1 lrmigation proje ith “oerial secpage-control, Wr ter convevance, sprinkler or
. | . 3

microirngation meet the ents of Chapter 7, but dpes y comform to the requirements of
Chapter 6, or the Uy of irmgation d:ﬁiméﬁ

( [ ' e rfjuirements of Arficle 7.1.1 of this standard,
 requirernents of Article 7.6.1 of this standand.

t meet the requirernents of the current

ruinage Englaeering.

progect with rmmwater harvesfing meel the regquirements of Arcle 4,005 of this

A

rrigation project with maobale groumd hose meet the requirements of Artcle 7.3.4 of this
standard.

103 The area of waler-=aving irmgation project and the ares of waler-saving irmgation measures

shall avoid double counting i statistics.



Appendix A Methods of measurement and

caleulation for the related parameters

A1 The water use efficiency of canal shall be measured by the ollowing

I Hydrodynamie inflow-outflow measurement method. Basedgon hyd

along the canal route, middle non-branching and typical canal mfgmt e selected o oheerve the
amount of water passing through the two cross-sections upstrea stream at the same period ,
andd the dilference between inflow and owtflow volume s \5&[ of water loss, It shall be m

accordance with the following requirements q-":.-

~geological conditions

ﬂ i 3 .
11Flow measurement shall be conducted by nrgasar wi selected obzervalion cross-sechions
i downstream and wpstregm ).
21Flow ghall b g1able dunng observ at:;ﬁﬁ. splin flow duning that period.,

310 bservation conditions and | m ownstream and upsiream cross-sections of the

test section shall stay the samic, i‘
41 0bservation cross-sect \H: lected e strasght s

¢ width of the canal, W ' all be unmilorm . with no

of the canal . and s length

abfall mon be less thans

vorlex or reflux, F
2 Hwdrostane nwaq 1 method. A typical m-c}nlr&:ﬂu shall be selected with a lengrh of
Sl Lo lf.ﬂ.lm.wuh -nds Plocked., Water level o r* shall be =1 in the middle of the canal , and

water ahall he filld mnal Ees FORITOT CoTis anty hle water lewvels . aq well as rainfall and

uk‘ﬁpumliunﬂ]’h water and canal wate e may be calculated acconding 1o the chiunge

- =y
af water le i,

A2 b:'\\-l wee efeieney ol irmgation for w
I:HK ing formula:

1 pe= i Wt g, W/W {A.0.2)

Where, g, —water use efficiency of imgation for well-canal irrigation districts;

canal irmgation distnctz may be caleulated according

m —waler use efficiency of imgabien for well-ammigated farnilancds;
W —pgroundwater consumption {m®} ;
#, —water use efficiency of imganon for canal=irrigated Farmlandss
W, —surface water consumption (m';
W —iotal water consumption i well-ranal irrigagien distreis, W= W—"H":IE“'I-::I.
A03  On-farm water use efficiency shall be measured and caleulated according o the following
methods:
1 Averaging method,
g=mA W L
Where, p —on-larm water use efliciency ;
pi—increase of amount of water in the planned wet layer after a centain irrigation event {m*/hm®);
A=actoal impation area controlled by the end and fixed canal {thm®);
W—iotal amount of water released from the end and fixed canal (m').

2 Actual measurement method, The plors selected in the irmigation diztnct shall be representanve,
. '| 'II' .



Met irrigation quoeta shall be caleslated by measaring the actual change in soil warer meisture in the
planned wet layer with and without irmgation (1 d to 3 d). On-farm water use efficiency is caleulated
according 10 the following formula;
p=100g =)y A/ W LAL03-2)
Where. @ and 2—soil moisture water content i the planned wet layer withZamgd without arvigation
Lexpressed as a percentage ol dry soil weight 1

¥ —dry bulk density of 2oil {1/m") i

H=—planned weil depth (m),
A.D4  Henefit-cost ratio of water-saving irrigation proje a‘j\:e alyzed whether there are

ineremental costs and benefits, and shall be calculated accords lowing formula:

{A.0.4)

R:-:T
=, 11

B W o,
[ llll r ()
w P, — &_;.
Where . N —henefit-rost eatiog $

B, =merease of production valae oo waler=saving wrigalion project implementation
{10000 yuan)

L =—operating cost of waler-savifig
f, —annual interest eate of 1
n —service life of water AN prapect | years )

+ —year of calculagiog. %
- ;
Q‘(f)'
2

prepect i fthoyear C10 GO0 voand;
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Appendix B Calculation methods of the benefit index

B.0.1  Benehts of yield merease shall be the actual increased production val iven year and should

be caleulated aceording to the following formula:

H.;::':!‘l.f}’. ' '.r"...]!".-"rz."l..[‘l"'. ' ‘;".\fl s {B.0.1)

vl
g by year Cyian )
e completion of project {hm');

Where, B —increased production value within the sepigation
A—planting area of ith erop in the irmgation d is.qi.g, wik

¥, and ¥, —wield of main and by-products of ith crop Jlﬁ@{! wpletion of project (kg hmh;
Yo and Y7, —vield of main and by-products of ith the completion of project (kg/hm');
P and P} —unit price of main and by-prod ur;!_:'i s Cyuan/ kgs

F—semial number of crop specie

s—number of crop species plan district.
B2 Waler-saving rate shall be e d arcenlape of water savid ; cimplementation of propect 1w
the onginal irrigation wmer,mad@nlcu]med according 1o 1
g M= M, 1un&é I

(B.0.2)

7

Where, R,—waler-5 raf

Pwater use without the oy [ progect (m'/year);

s 'total water use with the | menfation of project (m'/year).

B.0.3 rate shall be expressed 52

AvELCHL cover areg of water-saving irngati

of differepce berween the eover aren of canal
system &nd the project command area , which should

be e r.l.ﬂa-:f-:::rdmgw.l the fellowing formula -

.rd-.. ' .1|
Ri= A 1 1060 %% [B.0.3)

Ty
Where K —land-saving rate [ 55 0;
A,—area occupied by fiekd canal system (hm®:
Ay—area cocupied by water-saving irrigation system (hm);
A—total command area by the project (hm).
B.0.4 Epergy-zaving rate shall cxpress as o percentage of amount of power savings from the onginal
amount of imgation power consumpticn [ollowing the implementation of praject, which should be

caleulated according 1o the fellowing formula:
R.o=—1 %% 100% (B.04)

Where. R —energy-saving rate {34 );
E—total annual power consumption without the completion of project construction (KW« h/year) ;
E—total annual power consumption with the completion of project construction (kW-h/ vear),
B.0.5 [Lahor-saving rate shall express as the percontage of annual labor saved afrer the implementation

of progect to the ol number of ongmal annoal abor, which should be calculated aecording 1o the

T



follewing formula;

Gy —
R.=—"—"x100% (B.0.5)

i,

Where. R, —labor-saving rate [ ¥ )

s —total amount of annual labor use without the completion of project gnstruction (man-days/’

vear):
& —1otal amount of anmual labor wse with the completion of projegt construgtion {man-days/ vear),
B.06  Vanation value of wrigation cost should be caleulated accordin@tgthe (olléwing formula :
C=AlE,—E )P+ AlG— .;\ {B.0.G)
Where  {,—value of change in irmigation cost (yuan) %-‘

Pe=—loral power tandl lor mgation [}'uan.-"iikw-hy "V)

P —local lahor cost for irfigation Cyuan/hm®). \/’/'0

I i I



Explanation of wording in this standard

1 Wonls used for different degrees of stnciness are explained as | i order to mark the

differences in executing the requirements in this standasd ; g
11'Woaords denoting a very sinel or mandatory requirerment ; \ V

"Must® 15 used for affiernation;"must not® for negation
2)Words dencting a strict requirement under normal u%

"shall” s used for affirmation: "shall not” forn

"Should® 12 used for affirmanon ;" =h Negation
Lsometimes with the conditional permuit,

3 1Wards denoting a pemossion of a zhght ch & mdnruhun af the most smtable choce
when conditions permit ; E%

41" May" 1= used to express the opt
2 "Shall comply with,..” or :ﬂm equirements of..." 15 ysed in this standard to indicare

e standards or codes.

. - - &
that it 15 necessary to comply with 1.'~|:|u ents stipulated in othe

AR
Nk

= |
-
g,
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