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Influence of Crop Planting Structure Change on Irrigation Water
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Abstract; Researching the effect of crop planting structure change on alteration of crop water demand and
irrigation water consumption would provide basic data for irrigation water management in the period of
crop growing and agricultural water resources planning. Based on the meteorological data of actual
precipitation and evapotranspiration collected in Jinghuiqu Irrigation Area, the irrigation water
requirement of main crops was calculated by using Penman — Monteith formula and crop coefficient
method recommended by FAO, and the effective precipitations of rainy year (25% ), normal
precipitation year (50% ) and draught year (75% ) were determined through frequency calculation and
fitting curve method. Then the total irrigation water requirement in typical hydrologic years was calculated
according to agricultural crop planting structure data in different periods extracted from remote sensing
images in Jinghuiqu Irrigation Area from 1998 to 2014. The monthly and yearly change of water demand
of crop and irrigation water requirement of typical hydrologic years were analyzed. The results showed

that, in Jinghuiqu Irrigation Area from 1988 to 2014, with the change of agricultural planting structure
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(the crop planting area was reduced by 63.5% , the orchard area was increased by more than 10.2
times, and the inhabitants area was increased by 1. 63 times), the crop water demand and irrigation
water requirement displayed a significant decrease. The total water demand was decreased from 780
million m*, 800 million m’ and 820 million m® to 520 million m’, 530 million m’ and 540 million m’,
and the amount of irrigation water was dropped from 290 million m®, 350 million m’ and 430 million m’
to 190 million m®, 230 million m’ and 270 million m® in three hydrologic years, respectively. Among
different planting crops, the ratio of amount of irrigation water consumption of winter wheat and summer
maize was dropped from over 90% to 50% , while that of the orchard was grown from less than 5% to
50% , and that of facilitated agriculture tended to increase slightly. However, the average crop water
demand of unit area of three hydrologic years from 1988 to 2005 was remained around 720 mm, 700 mm
and 685 mm, then it was decreased slightly, and later it was dropped to 700 mm, 685 mm and 670 mm in
2014, during which period the average irrigation water requirement almost equaled to the average crop
water demand of unit area. With the change of planting structure from 1988 to 2014, the total irrigation
water requirement and total crop water demand of unit area in each month, apart from June, showed a
significant decreasing tendency, but the average irrigation water requirement and average crop water
demand of unit area were decreased in April, August and September, increased in June and remained the
same in other months. It indicated that the decrease of crop water demand and irrigation water
requirement was caused mainly by decrease of crop area, and slightly by change of crop structure. The
result also showed that the crop irrigation water requirement after adjusted crop planting structure was
more in accordance with the features of regional effective precipitation.

Key words: irrigation water requirement; planting structure; crop water demand; remote sensing;
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Fig.1 Land use map of Jinghuiqu Irrigation Area from 1988 to 2014
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Tab.1 Crop planting structure of Jinghuiqu Irrigation Area at different periods hm’

0y K8k Ji R KN HEK L] B Hi4E L A
1988 2349 22376 110 152 110 063 3685 0 330 114 167
1992 2577 30480 102 114 100 101 5622 0 0 107 736
1995 2572 33538 98 516 89 933 12 606 206 0 111 328
2000 2357 42984 83 662 75972 16 954 578 0 101 194
2004 2495 54 361 66711 64178 17 136 615 0 84 462
2009 2251 58 841 46 012 44 412 32628 621 0 79 261
2014 2272 58 864 40218 39513 37 487 632 0 78 337
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Tab.2 Effective precipitation of Jinghuiqu Irrigation Area in different representative hydrologic years mm
IKFAR 1 H 2 3 4 1 5H 6 J 7H 8 J1 9 A 108 11H 12) S
FKAF 5.4 0 19.2 21.6 44.0 72.9 53.5 72.2 83.8 45.3 7.9 0 425.8
KA 0 0 17.1 37.8 106. 3 37.7 71.3 38.2 42.6 30. 1 10.5 0 391.6
K AR 0 0 28.4 26.7 21.8 40.3 108. 6 54.0 21.9 39.4 4.8 0 345.9
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Tab.3 Crop coefficient and water demand of Jinghuiqu Irrigation Area in different representative hydrologic years

YERFIE IKPAE 15 234 34 43 S5H 6H T7H 8H 94 1W0H 1A 127 A2EHEH
K, 1.62 1.13  0.86 0.97 0.87 0.98 1.83 1. 67
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Fig.4 Changing trend of total irrigation requirement and average of unit irrigation requirement of Jinghuiqu

Irrigation Area in different representative hydrologic years

H & 4a ~de ATLIE R B HEIX 1988—2014
AESEE TR K R B A 2 OKAR T, S
WK 2.9 42 m® [FEI T 1.9 42 m* 5 FKAERT,
MIEMT KRR 3.5 {2 m® FFFEIT 3.3 12 m* Kk
AR, BT KR 4.3 /0 m’ [FR T 2.8 2 m’,
Hrp&/NERME EKRHEM T K e 2 8% TG
P, Kl 4a ~4c AT LU, £ /N TE 1988 AFH]
T KR B R E A 70% L) 1 ,2014 AR f
mi S E 2 40% JiAy s A /N2 AL oK S
JKEFE 1988 4ER} BV L E 29 95% LU I, 31| 2014 4F
BF, B i S L 2 50% 224y . AESL AR bt AR, SR
el VEE R e 7K o S U R A, 1988 AR AN 2
5% 34NN % 2014 4E 1) 50% F2 A7, 04 b 1) T IR T
KA I IER (HIIEEE & B, 3 FiOAS[m]
TR SCAR ) ST R 7K 2 R =R /KAR BIRS ZKAEAR R 2 3

Ik H AT K AR A IEA

H & 4d P& Y, 13 BEIRE X 7E 1988—2005 4
T, BT TR R G K A AE 3 K SCAR SR A
FR457E 370 310 260 mm 7247, 1€ 2005 4F fif W% A5 44
i, B SN R R g, £ 2014 AR B TR
VBT K S 3 Bk S35 360,290,240 mm,
B J St /MR R R e, URH 1988—2005 4 1] (1) E
Wb 235 A4 7 A ol DX R T T /K B R RS K T
2005—2014 A7 (1) i A 25 74 728 A A F1) T 820 3 X
(VT 5 7K i o

ghaaR 1 A 4d RTET T DR E I AT K R
W ol 118 = i DR ph A V) A T AR g2
TGRS0
2.5.2 FEXVEBTKENH R

HR A AN [7) L B 7K SCAF 2% H A A 38 b K B A



%10

SRR A T ER I DX AR W R R 2 4 A8 AR R o5 7K ek 1) 20 129

TIE R KR, LUCRE RS B T3
[l TR K SCARRE X 45 H O O RE R e K o TSR

TR K AR B DX 45 )y S 5 7K &, 18] 5d ~ 51 45
I S IKAE SPIRARE TS K AR T X 45 H Ay S A T AR

e s s, HoE 5a ~5c¢ 4358 F KA SFKAE PRI TR K

1x1084 1x108+ . 1x107

S o
- . e = - 20044F

8x107 8x107 3 L8107+
£ E E
”1‘%““ 6x107 ”1‘%““ 6x107 ”1‘%““ 6x107
s 7 o) 7 B 4107
o 4x10 = 4x10 & X
il i il

2x107 2x107 2x107 4 2

0 : oLV — % 0
1234567 389101112 1234567 389101112 1234567 389101112
Aty Aty Aty
(a) FAKE (b) FKE (c) HEAKEE
T 9x10° 1o qog84F I ™ 9x10° 4 >
- - - 20044F
o 1992 = —e— 19884F

:_% 8x10° S 1995§ T %8(1)2% :% 8x10° 4 o 19924F :%
‘E/ §7x105- poant 5 %
I il j
%HH %“H 6x107 | o
b BE 5x10° - e
% % 4x10° 4 i
Y w s | by
N \ N 3x10 FC
S \ B 2x105 4 =
= ‘ = =
= h = 1x10° A 4=
B : B B

léé4§é7é910111‘2
Aty
(d) FKE

12345678 9101112

() FKE

Aty Aty
() FhEKEE

PS5 AN]SR 7 SO HE IX 45 ) R TR v 70 S B T RSP R E IR /K ek A2 T e 3

Fig.5 Monthly crop irrigation requirement and average of unit irrigation requirement of Jinghuiqu Irrigation Area

in different representative hydrologic years
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