%254 %34 AL TR ARFER (H3R) Vol.25 No.3
2026 49 A Journal of Northwest Engineering Technology Sep. 2026

DOI:10. 26974/j. enki. XBGC. 2026. 03. 006

Z IR SRR 2 P REX BROK U B M S

R
(1. B& @ A m A TN Tk s w
2. R B E BHRATANE, LH B

2100033
210031)

B EAHANTEFRFTFRERBRREEAR S LR EWR S REG R, MET ie 5 RER N E
RA K S A KR RAIE B AT R R BAKIRANS KBS W 5k, AR AORTEXASHEINTER
H4, %18 Sentinel-2 . Landsat 8 . DEM (digital elevation model) , £ ¥ ) 7 /B % &K B R R Kk FFHIE, LIE)A—
ACABAL 35 40 0 E R Ao B M K W8 35 5L, T IR A K IR A S KR R A SE B, S aE GIS &) & m A&
A F A AR DA SR T R SRE TR R RS MR 5 R R AR BOR IR T A 2
BERAABA X R LA K B AR R W @R 4.81%, 220 TR KBS RE T e L B2 Tk 4M
Pk K H B b 6.20%, 5 P AEHE R DGR FHRRRAIES X ;&K b 6.75%, ARK IR X 5 H TR
RARL I A B3R, R EIT e AR SR RS e 4R, T oA B K LA R KA AL S W 1)

TR AR AR T 1) o RARIE

KGR BB W T FF T TR S IRE AR K WA 3850 K Ty 5 2 08 & Ae A7

HESHES:S274; TP753  XHKIRER: A

FET 52 TR IX R 4R R A0 AR 7 5 O
M2 A E IR . 2 RoKM D Z8 kBN KB
PRIy 2 AN DR IE ZR K K A 22 5 55
R FL[RIRZ e P DX P L PR AN — R 5 S
A FHBRK IG =) A% G i A8 30 AR I
KA | 28 301 DR AR J) S A 155 A T, B LA S P 240 K
70 AR FH K 53 b a A Jay , o xfE DA H] B Sk 99 58 J2 T
TIRAR TARFA XA DA 2 3, 3 2 FH a) 4 2
225 DRI, A At T o IXORUE B K PR R )
55 CRRS W 7k, XoF i R I A R U B K B
AR EA TR E L,

T SR A AR Bl K 1 3R BE R iy
THFEESETRAR , JT R IGE EEYI K - RO, H:
o, I3 — A 8 F5 28 (normalized difference vegeta-
tion index, NDVT) BE % Sz W AE # 6 i B2 1A= (OR
B, MR (land surface temperature , LST) A A
b K et R POIRES , VI K 43 38 8 %8 (crop water
stress index, CWST) WK HEAE ) 32 K 73 138 Jm 7t )22
T EE T R R AL SRR EE S AR T AL A

#5 B #7: 2026-03-09
HEEWH: B & T 8 eRmA s e (SD25X#E %)

55 2R A 7K 73 W e I 8 RS RS EFEE R RS
M B HORIRAS . AR, T AMURLLINFHOAR Y
JO7 e — 25 3R T T AR /K 3 T30 00 1 P 28 24
JEW IeAh KB IERAE RS GIS A A
SR IX A e T T e s (e A ek, i
A PRI K Y DR RC B PR P BOR S5

S, AT IR EAAAAE L R AN — i Ja
FEbR 2 T PRI SRRk S BRR R E , e DL B LA
RG] s — 3R R MK A KR AT IR | RN
R GYEYIK oIR8 2 18] 14 B =2 Gt — Y 25 (a2 e
2 =R E 2B S AR R AT BB X
SR SRR IRZ M, A DR R F 4
PEATBR o DRI, B — s SR AodE LA ] s 3 2 S5t K ol
DN i 55 22 AR B K

FET I, AR SCRUH R A R T HE X O A 50t
G AL TRl 22U S R AR KT PR
JK PR RAR I B 23 BT 4 T DX st K SRR A5 8 IR 2 W 7
%o ERAPHIRBE : —JE R M NDVI 23241tk B
HETTA CWST, 38 55 7K 73 30 RUR X AS [+ 4 97 i

EZRN F4(1999—) , 4, TAIF, Mt , T 2 FRA KRR AT EAH T (yangfengru0114@126.com) .
BB E. 2 REBRS KSR TH KSR IR B E[J]. B TEE K2R EL),2026,25(3):234-242.



% 38 AN . 2R RS K 293 FE X BB KR R 2 235

JEE AR 1 s ORI AR REK TS 1IN S EORIK
VA RS, 43 ) FRAE U B A K 24 o 5 s ek Y nT
S =R RS BURE S GIS 2 IEV%JJ[I%A
W] B 7K A3 T R 43R TR A A RS B
SRR, SR SR N [ B RI2 T ) 4 R

1 B XRS5 R R DR

1.1 FREXER
MR XA FHNE ST 2K BIRX R AL,
WA AR T E SE X, A Ep T

B V3 S DA K (& 1) o HE X LR &8 15 %
YD R HNA KB s s | X 2 — T
W AU T 210" hm*, BRI g TRk TRA
fige , B AR > 2% i 0 VR A IR 3 A ot i Tl
TKANG AETE KB 1.2X10°m?, X Py - HELL
Wi+ 3 RKEE 355 H g 2 Wi, EIX TR
B ME T ROl A = &k, ZEH A N
4.27} 10" hen® B iy Bz 7 53843 X Bl K, I
FHIX SN AR TG AR B POK AR A 7= FHAK PR,
TR A A = 1) T LA

N

A

>«"4-£u'~‘ y

© R

O i
| A/ TE
A XTER
A HEX R
e 3 & HEX
5%
; [ &
o [ #h
| Eeszdih
[ #RHb/RR A Bl
| FURT/S

O ey

JRESRIET A N R SEAT E A SR TR IR AR v o R 45 Il o [E145ok GS (2020)4619 45

51 HRRUEBRREZSHE

Fig. 1 Location of the study area and distribution of the canal network
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Fig. 2 Technical workflow for identifying irrigation

KR REAE

water shortages and diagnosing their causes
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Tab. 1 Diagnostic results for farmland parcels affected by different types of irrigation water shortage
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Identification and Causal Diagnosis of Water Shortage in
Irrigation Districts Using Multi-Source Remote Sensing
and Water—Conveyance Constraints

YANG Fengru'*
(1.Guodian Nanjing Automation Co., Ltd., Nanjing 210003, China;
2. Nanjing Hehai Nanzi Hydropower Automation Co., Ltd., Nanjing 210031, China)

Abstract: To address the difficulty in distinguishing the causes of water shortages and to remedy the insufficient integration of
multi-source information in irrigation districts of arid and semi-arid regions, this study developed a method for identifying water
shortages and diagnosing their causes by integrating multi-source remote-sensing responses, canal water-conveyance potential
assessment, and water-source cost-distance analysis. A large-scale, high-lift Yellow River diversion irrigation district in Baiyin,
Gansu Province, China, was selected as the study area. Sentinel-2, Landsat 8, digital elevation model (DEM), land-use/land-
cover, precipitation, and canal-network vector data were used to derive the normalized difference vegetation index (NDVI) ,
land surface temperature (I.ST) , and crop water stress index (CWSI) , and to calculate a canal water-conveyance potential
score and water-source cost distance. Engineering, structural, and management water shortages were then identified through
GIS-based spatial overlay analysis and rule-based logical classification. The results showed that the spatial pattern of water stress
was closely coupled with canal water-supply conditions and water-source accessibility. Farmland parcels affected by engineering
water shortages accounted for 4.81% of the irrigation-requiring farmland and were mainly located in downstream canal sections
with low water-conveyance potential and in the middle and lower reaches of branch canals. Parcels affected by structural water
shortages accounted for 6.20% and were concentrated along the margins of the irrigation district and in areas with high water-
source cost distances. Parcels affected by management water shortages accounted for 6.75% and occurred as scattered patches
adjacent to the canal network and in localized farmland areas. The proposed method extends water-shortage assessment from
identification to causal diagnosis and can provide spatial decision support for irrigation infrastructure upgrading, tail-end water-
supply optimization, and field irrigation management.

Keywords : irrigation water-shortage diagnosis; arid and semi-arid regions; multi-source remote sensing; crop water

stress index; water-conveyance potential; spatial overlay analysis
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