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Table 1

Model classification, research content, objectives and scale for optimal allocation of agricultural irrigation water resources
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Table 2 The main solution in the optimization model of

agricultural irrigation water resources
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Table 3 Research progress on crop irrigation optimization decision-making in water-saving and quality-regulating based on the response of

water, yield and quality relationship

ZECR WAk TEr SRR R
References Crop species Crop model Decision variable Quality index
AREAET TR JENSEN #i7 WK -
LU 20 . i KoK B RS, KILIE SRS, XS, SRS, D,
AR i S
A Viop st JENSEN #i% HEKE SWE BLEE . TORIRE
cHENHM g MINHASEUE Q-RAO Wk M. . A K. T, AR C. TR
. R MR, . SRR, SUMIRE. TEHES. BHAL.
e & E“””ggB“WK WK Witk F C. WTIRPERE. TSP, TSR, B, 5 A
RIFRE . EKER
SE
CHEN %P gk POEHIERSENFIRAC e s o
Hi 7R
I — RN ok TSP SRR, AU, RRHE, 4R O R,
JENSEN ##24 Refas
07 fk gk ki SR, BT N R AT
U L RKTEIERE. FPRR R AR . AR ] .
WANG %™ il EK EF B R KL FERL
e E )
st gk SO AGRCIR I n e S
o ARG
st gk COTHRAO B B pem e ¥k

3 ZIRMIKEFIRMUEERE

IKERERABC E R AR — R T, N TR
Gry A MBI RS —, AR K L SRR A
RGEE, 0 XA IR K L SRR 23 B AT B A A
Jays PAFR e 7K - BRI AR AN A 3 R 8 (ARG 116
M5 BK E BRI AT SR 2 4 X A Pl i 22
eV, I T ARE R TEKE . XK B BURAE R B
P AE R AR 2R, K BRI B E
FUREX P2 TF Rt o A oA 25 K40 A e A R A - 1 1%
PR B 2 H xR S ARV RE R /K B YR AL AL T
B AR . PR 4l R R D0 AT LA Rt AR L R TR

IKIRIIEALIC L, 3R =K BRI IR, et Aok i1
A RRSER R, PR A A A AL B ST 20 4 70 AR
Haa, @l T B2 Bk S5O0 R a8 46 R
Pty Rk FR A R 52 A K -RE - - AR S P A
AT Az .
3.1 Rk FIREZ BIRAIL

e A K = BRI AE A T B AR T 78 5 4 7K B
VRN LG PR T O, Pl R R 45 M B 5 (A1 L
AR AL E K SRR, 53— R 7E IR E A 1
UL T ACAL PR 45 A1 E R K B EURI 3 B U — 3
BRI A ML Z000, AR fal SR S8 Je U 7 Al 3E 4T
MALECE . FH AR H DR ™ B s 5 ot e K



4 Flk T2 (http://www.tcsae.org)

2024 4

B R, AHZK A R AR BRI G R 3 B A R R
BURA A T BUR S 2 A H b, B2 H bRy
BETIZMNA. SR EMERRLREARR, 21E
WK = BEIR AL AL TC B ) 2 A H A (a4 A 2 AH HOP JE 1,
B N B H AL 23 G B R EE R, AR
() J B ST, ol HE [X 22 5 038 B K AR vk 3% B bRk,
%2 HARIEH AR K EHDE gEmm A s N B
B K T EFERE RN Gini RN,
AL THIAR N AR 78 e /NP2 KR T B /NP IR OK R B
0 NN A TR 5 > & NN (R E2 B - S RE 2 /-3 10E O NN
BRI e B R RS EMR K A 77 A RIS 92, A s s
B KB e AR 28 e KT By E R TH AR A E
7 e KPS R K R R e PN 2%, i T RO E B K
PR B R R A E R IR Z AT e, BRIFEM .
Bl BRFMNBEREI, SR APRMANISE. ok
i R M R RFAMAAESE KB, FIAH
SEATHTH N A B R . BB — s R
MELLEH T Z R G FT, AN BRIEH A HAh
MR T BReERgE A . Bkt g 7 —
A2 H PR AT A5 M0 AR 2 X R E X (1) b A 445 A A
FKE BT T DR E R KA T . S22
%5 ZHANG UV SR X A28 1 %2 H A 2R o A2 78 st
B IR EE XK SRR HEAT DU A I B DA SRS e K B R K
VIR 2 5 R A /N R T RS LI 25U S8 Rl AR
% H A AR K A5 2R el T () ol AL 25 A+ AT A Ak LA 3R
(EL =S SV GV 1Y S a N e S
3.2 =TEMmEMK

VEW 2 10047 Jm 2 B TR VA E Y i A T A Bl
SEW Ve A R 2 ) e, HARLEMZ REMLZ
IKIHFE, g, HEEE RGN EREN R 5%
HAR VLB RS EF e B sl Z N, (EY R
T AR Be 2 1) 22 HE S L 7 48— Be B0 Wi Aboi 46 4 2
WAL B T B R R T AR E, TR BB R,
M AEHKCEER R, B AT FoAth 1 T 2S (a)AR
R AR . HAO %' 38 4 2 Ju i s BEUE Mg it
B T 2T BN AE XS B B AR &6 H A (R AT SR AR
AT, SRAF TSR] R R OK RN FE 1 S A A A A JR 5
HE 250 8877 e [ shFl . A B I AVE M AE K 4
(BB R i K ok S [ R I B QNI N | B 20
VEMI )2 804G JR; LIU 26U SR ) SWAT Fl el 4 ZhHl
BERL LKA A2 77 F7 0 BT K IR 25 AT FR K 0 A 77 i deo K
A E bR R EUEE A . OKFE. WSE. K. MR
/INFE IS B A R AT T A
3.3 K-gEiR-HRB-ESMERK

K BEVRFIRR B & N A A7 AN ] FR k7 e i B L %
P, ERARK-REE- R E=F M4k R 2 LP/KLE
G E ORI I BN, K. BEVE AR & S A b ST
NEEB R AE LIRS, 24l % R IE g5
FERYBRLA R 2640 R IBC /K &= REE W FER & 5F 3L A
AR BRI, R RET T K. REVEARE Y

B, [MK-REYR . KRR E WM R R,
WA =F AWk RN FFE. ZUO 21 57 1 2 BRI X
[E] LRI B ST B 8 A Mk 7K BER . AR & FFh AR 45 04
BEATIRAL LLSRAS B KA B2 ; ZHENG 2517 g a7 2 A
FER [X i) 2 1A 0 Tl A 78 o) i) {4 o b 5 4 0 A 90 Joi R
HEAT P [0 21 DASRAS B K R . /K -RE R -FR & B[R
WR— MRV RARG R, AT — AN B B R E n]
e IEBO™ E A ST, Nt S ST R R E,
(A K- -FRE B - S W R AL BE 7 B2 2 TN
TR E AL 0 e D4 2008 DU R KT . Rl
TR RN AR 25 FH 7K 2 B B KON H b o7 1 T K -AR0lk-
A AT R R 2 I 22 KR A AL L B RS, ZHANG 25010 g
ST BT R EEAE B K - BE IR - AR S R A AR
4, FERIH logistic A7 AN At (19 2 SR s A% SV T 1 K-
REPR-FR B 28 T E AR A, S g O oK B R E
FHBCE S5V s in TARE A=, BERTHFERIZ IR
R ARTIM AR, FE7 T v DLSEILS T R R B R A%
BN A BRI K -RE TR M B - 2R A B R R A A

4 FEBRZFKFRUEEER

WAMKMAB Y EEH RN T EEX —E
(PIREK B bR, 2 BE— 22 IR DU AR 5 v 0o 25 S SR 14 E 7K
TP #ATHE T, FEXT K i ) A S 24T PR R, AR
B AE . BF R0 R K R 3R AT DLk b far id 7K o AR
BRI R FTE AT K, 1R KR A RR . R
FV T I R R RAIE R ) DR TE B e E A R A i T AR . T
KB SHCKE AT, (H 2T SEPRIZ AT IR A 52 HE i %
il X ) FAE A L HEK B B UL K T S HEARER R
AR, SEBRAC K &5 RS K B AR S W 2
AR, TR 7 AR SR R A B A AT IR R OK BRI AR AL T
B HEXIR REECK A B AL R B 2 Fh, —
A DE X R i e An i o B bR, 55—l DA X KA
TREEATE PR bR N H A
4.1 ERXYmistrm

7B TR R RN =SS S I o0 K P i et
ZIRZERIFEm, Sk, e, R & EE AR P S
W&, IHEDEEX e B, fursast T
BT K SN R BB AR S i
AL H bR TR R BR 2 AW E R =, A
el B L A WANES IR AR 7 o o i S
ZHANG 25OV SR X 8] 22 H AR LRI PR K 457 2% 38 H
Front ST R 11 ANEEX (IR R TEOK UL GUO 2
e T B RERR R ERE )1, AP R N E
FREESL T I T K-BEIR-AR B 4l R A A N2 H e A
e AL AL, GUO &M 208 TR . A, LI
SRR BKMEARSSIERE, @7 T DRI TL . &5
KIE. ESBE. o REAFREE N N B 86
K-FEIR-FRE S G B R, DIEX M E BRIt N B
FRIIR RBCK A AR Y 55 B 0 2 Ho i i 5 S 500
FEARK, MECAERED HE A, PRI G i b .


http://www.tcsae.org

%4

SRS ROV REBOK SR G BT T i e 5

4.2 EROKF IEEITERERRMN

HHT A AH R BE FE K 2 A R R IR &R (CHIRMISCIRD
MEFRER (PR SCRANEFERD, JHEE S K 6]
BUE RK IR BN E R, R IR AR IS AT B dn e 4 )
gr~ VREAEHIANE R A SLAE AT A . 3R 4 51
267 DLHE DOK A TARZ S AT P bR i L 09 H AR O 38 &K
SRR FCRE fE, AT LUR %380 70 LUR Rz
AR IR KSR e BRI TR B KR I T
R A HCELL L 5] 7K I 8] 22 S5 AH S5 /N AN R S R K i
NAE DY H B R BOHEAT IR ROK BHIRIL AL L . 2R SR
ERSRRIEROKARE (RKREM TR Z U —E
VI FE YD L TC KIS T) % 2 SR TEC 7K T 463 A0 45 3R £ (1]
RLAERCIIAD « KPR (% RIE R O R R

BLKERSD . ATk E CGRRSEKRE /DT At
KED . KE (B K& A ) e AR . K & P
CHE R 220 b SR P /KR B 5 T 45 T R TE Bl /K I
ZAD L KA =GR CB KB T RIT S — %0
AEY KR IR AR LK i AL B N PR AR 7R RO
o BRR 2 AR TESN, BB R TR AL,
O~ 1 B Rl ez b2 P 380 DX R AR S E AR P A 2
WG RBORIIR R, MBI, MRS R RGN A3k E s
RYRORIZEN B IR K BRI R b, AR
AT LR HHE XA 5 40 RV 28 70 AT g i S R TR, T
FLAT DU X A5 2 AT 28 6 0 B i 9 2R ZOK BHR AL
EBET}‘%{#&H&%iT#[] 18-1 19,]29»130]0

R4 DUERKF IREEITERIERRMNA BRRRAKFRRAUARER

Table 4 Research progress on water resources optimization of canal system with the objective of optimizing the operation and management

indexes of hydraulic engineering in irrigation districts
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Research progress on the
optimal allocation of agricultural irrigation water resources

SHI Rongchao, GUO Wenzhong™

(Research Center of Intelligent Equipment, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China)

Abstract: The shortage of water resources is a key factor restricting the sustainable development of agriculture, and the optimal
allocation of agricultural irrigation water resources is of great significance to guarantee food and water security. Based on the
main types of optimal allocation models of agricultural irrigation water resources, the research progress on single crop
irrigation optimal decision-making, multi-crop water and soil resources optimal allocation, and canal system water resources
optimal operation were systematically reviewed. In the traditional single crop irrigation optimal decision-making, the maximum
crop yield or economic benefit was usually selected as the optimization objective. With the improvement of people’s living
standard, consumers pay more attention to crop quality. And the optimal decision-making of water-saving irrigation theory
based on the response of water and quality for improving quality of crop has gradually become a research focus. The multi-crop
water and soil resources optimal allocation mainly includes the adjustment of crop planting structure and allocation of irrigation
water resources in the irrigation district, which has undergone a transformation from single objective to multiple objectives,
structural optimization to spatial layout optimization, and only focusing on the improvement of crop yield to the water-energy-
food-ecology collaborative optimization. According to the different optimization objectives, the canal system water resources
optimal operation is usually divided into two categories. Firstly, the objective is to optimize the benefit indicators of irrigation
district, such as crop yield, economic benefits, water fee income of the irrigation management department, and the utilization
efficiency of water and soil resources. Secondly, the objective is to optimize the operation and management indexes of
hydraulic engineering in irrigation districts, such as the least water loss during the canal operation, water delivery time,
differences in the continuous water diversion time of each rotating irrigation group, water shortage, and smooth water flow
transition. In addition, the main problems and future research plans in the optimal allocation model of agricultural irrigation
water resources were pointed out. The study suggested that the optimal allocation model of irrigation water resources should be
improved in the following four aspects: 1) Building more physiological crop water-quality models; 2) Achieving optimal
allocation of irrigation water resources under the scenarios of climate change and human activities; 3) Building systematic
optimal allocation model of irrigation water resources that fully consider canal systems, irrigation districts, crops, and growth
stages; 4) Establishing irrigation optimization decision-making models with the objective of minimum soil evaporation;
Overall, this review provides valuable information for domestic researchers.

Keywords: models; crops; water resources; optimization of irrigation decision; deficit irrigation; water saving and quality
regulating; canal system
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