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Abstract; Crop planting structure was generally considered to be basic data for assessment of water
productivity and agricultural irrigation water management. And the adjustment and spatial distribution of
crop planting structure was closely related to the water consumption and the improvement of soil and water
environment, especially in large irrigation district of north China. To deal with water resources crisis
caused by climate change and intensified human activities in Hetao irrigation district in north China,

many water-saving irrigation projects were taken to solve the problems since 1999. In recent years, net
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water diversion and ground water depth tended to decrease obviously, and the irrigation efficiency of
irrigation districts tended to increase which showed good result of water conservation projects. The
purpose of this study was to discover the changes of planting structure adjustment, the characteristics of
spatial distribution, the effect on agricultural water consumption changes and the response to the
distribution of groundwater. A data fusion approach ( Enhance spatial and temporal adaptive reflectance
fusion model, ESTAFM ) was applied to generate synthetic Landsat7 ETM + data with MODIS and
construct the high spatial and temporal NDVI data sets. And major crop types were extracted successfully
by spectral matching technique (SMT) in 2015. The positional accuracy of maize, sunflower, wheat and
interplanting were 95% , 88% , 91% and 90% respectively and the historical change of total area of
different crops was consistent with the statistics data. Using this method, the planting structure of
Jiefangzha irrigation area, the second largest irrigation field in Hetao irrigation district, was effectively
extracted over the years and its temporal and spatial variation and correlation with the distribution of
groundwater depth were acquired. The result showed that the area of maize and wheat was increasing, the
sunflower was decreasing firstly and later converted into an upward trend,and the interplanting area was
declining year by year. The factor for the changes of crop planting structure mainly attributed to the
market demand and national policies. For spatial distribution, sunflower concentrated in the region with
severe salinization in shallow groundwater level, on the contrary, the maize, wheat and intercropping
concentrated in the region with slight salinization in deeper groundwater level. The spatial distribution of
crop planting was not only closely related to water and soil environment but also physiological
characteristics of crops. Although net water diverted from Yellow River decreased year by year, the
agricultural evapotranspiration showed an upward trend which caused by planting structure, especially the
variation of maize. The groundwater depth declined from 1.76 m to 2.33 m and the water and soil
environment was improved which was contributed to the good performance of water-saving projection.

Key words: planting structure; temporal and spatial variation; ground water; remote sensing; data

fusion ; water-saving reconstruction
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Actual images and predicted images produced by ESTARFM in 2000 and 2015
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region from 2000 to 2015
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/N ZZ bR DXl S 0 A A TR ) AR e A DA AR
FRANAL IR ) 3 2% X 5, 20052010 ,2015 4F 43 1
BT, T oK AR T AR TR B S 6 A R AR RN AR
JbFR Hh X 53 A5 B Ry B A, B T 2000 4 K T A T AR
B HoAs 8] 3 A AR AR TR AR B o ) H 25 AR X
VG FB AR AL i S ML DX 43 A A 22, 2005 4F ) H 2%
Tl AL 1A BRI /0N , Ry 22 A o AR S /b, FORE AR AR b
LN WD 5 m . B AR A S TR
T IS R PG i S L X, AR O — b e A AR
T A Sf Ao T ARG AR DR D, TE 2015 A3 ] 43 A v
ol T AR S g
2.3.3 iR &5 A5 (A% R 5 b ZKORH 26 % 23 A

T K 3% 43 A % I 2000 ,2005 2010 ,2015 4F
3 8 % Oy VR A= B BT B 0 AT
bR 7K 25 8] 3 A7 AN 52 PR I AN 2 Tl R s e . )
% 308 v HEL AR 37 0 300 X A 56 0 He AT A AR, DL
K9, bifi 5 BB DX 45 7K R 1Y) S5 it , 4R G A ) 23

FITHE R AR 1 B 1, M T K3 A B R %, 2000
20052010 2015 4F iy T 7K 437 - 44 B 73 5 O 1.76 m
2.00m 2. 17 m 1 2.33 m, H.2S [0 22BN, B
I8 PG i AR AN AR AU i AR X T K B R A
T AR T T AR LT T AR R AR

&=
]
=

010 20 km
(b) 20054
N
Ak ~ A

= ——
010 20 km 010 20 km

(¢) 2010 £ (d) 20152
9 2000,2005.2010.2015 4F 3 H {3 F K510
Fig.9 Spatial distribution maps of groundwater depth
in March 2000, 2005, 2010 and 2015

WFoR X Il R iR g, Hh 7y RAEAE 1R 2, K
PRI + 58k A R W R 9 b i fk, L H e
IKASE R Xof A g DX 3, JE s ] 43 A G VR 9 0 A K R
T8 IO DO A AN [ A R RN SR 4 A R R 5 A 2 ()
Ay A AT 1) S AR 3 K0 S8 45 v ) P R )
A B B v 5 T R K /N 22 A 3 R K SR A R Y
IS0 AR T B 0 A 5 Sy B e, SO A R AR R K
B2 B AR 7 N i M 3 S R 2 O AN
15, AR IS AR B AL AR R Y £, X5
752X I E XA W e A T 9 45 R R — 3K
2005 4F 1 2015 4FJt hy B 4 25 B Foms A5 o R) R oK
AINZEREARL, P TR A K 1) v AR B LA B P R 4
Hb X 53 B A

JAFEL 9 3R K 43 A BT 0, MR KA B A ] 3 PR
R B 1) e A H L s ) A A R 25 SR R R &
AU, 456 Kl 8 FiE 45 M £ AR Ak, AN TR
VW) 25 6] 43 A5 4 Jey (0 FR 6T 22 S 0 O R Bl sk 1) % Az
BER B BUE T 3R B0 5 MR K R 2 ) 43 A B
A AL REAE o 1 T AS [F AR B 09 i 6 1 R T K +
IRBE0 38 N PEAS [R], iR 25 4 DR R A — o B 2
Hi R KA R SR 5T Ak A K A IR A R A L 53 (]
Oy A SR B — i W SR o B 9 45 SR R] s 1
T b DX FOR 5 A AE XA B — i A
P o



%9 1

e A
H 55

o TR DX AR 285 F I 2 2 A B 55 3 JRAH 56 1 20 A 209

Fof R 45 g 225 18] 73 A7 4 Jr LA S 5 4 72 [
A B RE S, — 5 TT AT LA A 8 R E 1) A S K Ry i
TSl i B 3t Pl SRS AR AR B TR R A
IKBEUR 5 73— J7 TIAE A BREA 30T K BT IR DL 36 B
K B FRBE b PR AR, A R K R T A Y
9 DX, AT LICR IO B2 45 5 LA R AR 8 70 i 8 75 5, A
A3 SRR BRI
2.4 ERXSIHEBRSHTKEFREN

DA B 7 S K B DR S AT G — 9 B B DX K
PR TR ST it AR Ak I T S 51 KRR BT
TV AR P A Bk B IR RN R o T
10 o iff ik W] 986 3 73 45 b L 45 A8 A5 B0 R IR &, 0
DA AEAK A K 7 e A A W e K, %
ARSI, Al AR Y AR AR AR R Z . T
ARV VRt K 8 AN T ol AR 45 A A ] 8 o A T 2
RS AR o 45 G R 2RO
P55 PR 45 ) 9 B A5 0 AT R, A B 2R RO B B TR
7 Ak A 5 v R K AR ) K RN 22 el TR A 48
AHEN KR

PEl 10 i I 4 T 4F 3 ARz 5] K i K
AR 25 B A8 il 2k
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