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(heck method of irrigation water consumption and its application based on crop water requirement
WEN Zhong hui',ZHANG Gang', LU Cheng peng!,SHU Long cang', Ayiguli* Aikebaier', LT W ei?

(1. State Key Laboratory of Hydrology- Water Resources and H ydraulic Engineering, H ohai University,
N anjing 210098, China; 2. Nanjing H ydraulic Research I nstitute, Nanjing 210029, China)

Abstract: The check method of water consumption is a technical support for the strictest water resources management system. In

this paper, the Penmarr Monteith equation recommended by FAO was adopted to calculate the daily crop water requirement and

net irrigation water demand for the three main crops in Liangshan County of Jining City in Shandong Province. The factors such

as crop planting area and irrigation w ater use coefficient were considered in this study and the concepts of theoretical water use

and conversion coefficient were proposed. T hrough the calculation of the conversion coefficient between the theoretical and actu

al water use, the irrigation water consum ption results were checked for 2011 and 2012 in Liangshan County. The relative errors

were 0.08% and - 1.52%, respectively, indicating that the check results are accurate.

Key words: irrigation water consumption; crop w ater requirement; net irrigation water demand; theoretical water use; conversion
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Fig. 1 Location of Liangshan County
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Fig.2 Comparison of calculated and measured values

of crop coefficient for the main crops
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Tab.1 Calculated parameters and results of water demand of wheat
MKV B b5 =l 2R K 2% A R R, TR R ¢ WALV Y -G I TE uy
/(kPa+ C1) /(MJ* m2- d1) /(M]J s m2e d1) /(kPa+ Tt1) T(C) /(m= s)

0. 053 2.55 0 0. 067 2.8 1.58

HRKIRIE e/ kPa LBrKIRE e/ kPa SHEAEWFEAKE ETo/mm  EVIREK, TEY KR ET ./ mm
0.78 0. 62 0.77 0.4 0.31
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DRI, Al 7 R A i B K IR 4 T, 1338 B K mT DL 42 ft
YEMITEIK 20 d Aidr o 32 2 & 2004 SE&NE - E K (BAEFR
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Tab.2 Terr day crop water requirement( ET.), precipitation(p),

and net irrigation demand(h) of wheat and corn (unit: mm)

A A I

H#

ET. p L ET. p L ET. p h
1 38 0 3.8 365 1.8 1.8 514 0 5.14
28 622 0 6.22 9.06 1.05 8.0l 7.92 9.2 0
3H 12.05 0 12.05 1513 4.45 10.6816.97 0.55 16.42

4 30.04 5.8 24.243526 0.4 34.8639.47 11.5 27.97
5 42.15 1275 30.1538.27 28.7 9.57 38.64 24.45 14. 19

6 H 18.87 30.4 0 30.96 12.15 7.28
7H 37.49 3905 0 27.36 135 0 50.6555.35 0

8 /] 45.49 7495 0 33.3575.45 0 30.3764.65 0
9 H 30.93 0.95

10 H 10.78 0.7 10.08 7.8 0.35 7.45 7.62 3.45 4.17
11)J] 7.43 825 0 4.96 2.4 1.74 3.96 12.1 0
12 /] 4.57 1.65 2.97 2.99 0.25 2.74 2.78 10.7 0

H 8 A0 HEBE R K B BN AR B 4 AR HEE 5 K, H
by ToRo B3 OMHEFTIX 2001 4F - 2012 F4E P33 ML 75K
i, AT DLG H, AN 2R R W K RO, B KR
/s BROR AR AR K A BB RO, & /i /e JRIA
ARE RN EEAN KW TRIKZD, ZREBEXHRE
KA, Vi REE T K RO B e s TR AR WA T K,
Ri/K a3, R R KD, (R I8 AR K AT, i R K &
SURIBE N, 0 2001 SEFN 2002 4 MR A KR K, LK
K ZE, Rk, i TG KR B4R PR AR AR . iR
TR ERA WL T VAR BRI VR4 Rk S5 R T /K 1) 5 ),
S RENE K B I ) S 2% K

3 2001 - 2012
Fig.3 Net irrigation water demand in 2001 and 2012

2.3 H R
AR TR 400 0 75 T T 7 7K B T LB KT L A 754 40

* 372+ Kk F B OB

HEM T K R, T Qr 3R, 0 B LLHE K R &40 1 £33
PR TKE, Q) FoR, Bl Qo= hy x A/Ne BL Q5 3 RS2FR
FHZK R, FHEL 7K B LS b K B A3 3 98 240, H o
Foro RINMHRE a MIHH 4R, b by 2A1E W HE
R K S BRI ( AR R T AR AR ), 5 o @ Ll A
T, Bk 2001 41 2002 45 BIANRERG SR IR ek Ah, 2
BHEZLT 0.7~ 1.5 21,

3 a

Tab.3 Calculated parameters and results of a

WEEEE M yEmok BEww O B
Ly WKE KRR RAR S OKEQ, KEQ R

R/mm  Qi//im3  HO s Hmd /fwd a
2001 458 19334 0.35 55241.57 24867 2.22
2002 439 18 811 0.44 42751.40 17 800 2.40
2003 166 7263 0.45 16 140.96 16 984 0.95
2004 219 9759 0.49 19916.93 14 429 1.38
2005 265 11832  0.49 24146.88 16337 1.48
2006 253 12 559 0.5 25117.63 17 840 1.41
2007 232 11542 0.5 23084.24 19 579 1. 18
2008 231 9907 0.5 19814.64 18 634 1. 06
2009 172 7385 0.51 14480.44 21018 0.69
2010 262 11189 0.51 21939.12 24 461 0.90

) 2001 4E- 2010 45 HEBE /K by FHTE R o, 15
B HEME T K E S o MG Ik (K 4) U T 24 a
M08 28 5

4 a

Fig.4 Relationship between a and net irrigation water demand
a= 0. 5069e"-003 (4)
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Tab.4 Check results of agricultural water demand

DER S 1~ M 7 RAUKE KR A
EHORKE REC BKR RS S g
h/ mm a Q2 Jim3 Qa/ JTm3 Q3/ JTmd (%)
2011 4F 29239 1.3698 30 745.03 22444.24 22 426 0.08
2012 4 33897 1.6049 35629.6 22200.67 22543 - 1.2

x4 Bor, AR 2250 4 0.08% Fl- 1. 52%,
BRI o AR ZE B /N SR BT R 2 2011 4R 2012 4F
) 7R BE T 7K i IE AP AR T 2 451 397K 300 mm ZiAs, Uit
WeAZ 5 T3 AT KA I A Rl R B BRI o T T
WETS KB /NTF 200 mm < KT 400 mm [ 37K SRR 7K SR 11
T, BT A SO A0 A PR, A X R L T 1 RS 4
T MR F-HE T AT B R B LA 45 R 78 AL K AR
SR KAR I, e T K B K, i HRE R ST
B, HAS KK,

3

ST K IHERL T K BA% SVE AT i Bk
Sl S EE R SC, BT VAR SN R B Bt R X S
T B TH S R T K, R L B KR T SR B &,
T HESR B 18 K L S KR 2 ) 1 3 5 R H, Rt
AT R 5 RE 5 2 U J e JBE DX Ak 11 88 Wt > A58, A% B
RARHRZE S Kb, %77 ETT DUl N T8 20 HE X
MRKERZ TR TR b, fERK E K4
TN IR SR T4 SRR 9T BE AN R A TE T R
JE TR 1A% R B A DR 1) Y /K 0N A 22 FERE K AR R
PR EAZSE, D B, A4 5 I BT 98FR, 75 89 AN [ 1% 5 R K
WEETT AT 5
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