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Tablel Monthly averages and variation ranges of rainfall, temperature, wind speed and net radiation in experimental site

S Ak T
4y A [ /mm
HREIC Rl (m - st HERI(MI - m?) WREIC R/ (m - s HEEI(MI - m?)
4 204 6.9 32 10.8 -6.8~17.1 09~5.3 57~15.1
5 446 1.1 35 130 3.0~20.7 1.7~6.1 34~16.1
o004 6 97.0 171 17 126 13.3~21.7 0.3~36 29~17.0
7 107.6 182 14 139 13.9~22.2 0.1~35 31~184
8 68.6 16.0 1.0 11.6 10.9~21.3 0.2~2.9 28~171
9 46 140 18 106 11.6~16.4 0.8~2.7 6.6~118
4 0 45 41 11.6 -3.2~14.3 14~7.1 5.7~20.7
5 257 106 33 141 25~188 1.1~57 6.6~23.2
2005 6 46.1 171 23 175 10.3~24.2 0.8~4.1 6.3~265
7 67.5 199 13 153 15.6~25.5 0.2~32 6.2~26.1
8 57.4 183 0.7 120 134~25.7 0.1~30 59~19.3
9 1.2 9.9 15 10.8 84~124 1.3~1.9 8.0~12.3

%*2 WMEABHEITIERMEBARBFKE, FEREFVGIMIKE
Table2 Soail texture, field capacity, wilting point and saturation of root layer profile

LGS IIEAEN

[RENIES & W25 R ML 4K 2%

R ffem \ ; » \ ; — Orc % Owpl% 0s1%
WR R EUY BN RES B FRLRE S EU% SRR E R EN ke e s

0~20 87.142 7.971 4,810 Het: 26.2 85 345
20~40 90844 4533 3.834 1 258 6.6 343
40~60 89.643 6.606 4,072 1t 26.6 85 357
60~80 91500 2.540 4.441 it 253 71 346
80~100 87.232 6.057 4,992 1t 25.9 8.2 345
100~120 90473 4578 4.429 it 24.2 7.0 324
120~140 89.248 6.156 4176 1 278 8.2 376
140~160 84.293 7.800 6.659 1 265 9.9 356

T 26.0 8.0 349

%3 ERRARNREEE. BERKE. LEEHAEFRE
Table3 Design of irrigation experiment, irrigation depth and precipitation during crop growing period

M g R HAMEESR EMKE/Mmm  BEEE/mm g Wk HAHEESR EBKE/mm B E/mm

1 3 0 3274 1 3 0 199.1

2 3 222.7 3274 2 3 1835 199.1

3 3 136.5 327.4 3 3 158.9 199.1
TR 2004 2005

4 3 107.3 327.4 4 3 924 199.1

5 3 101.6 327.4 5 3 735 199.1

6 3 196.4 0 6 3 9.3 199.1

1 3 0 338.2 1 3 0 168.5

2 3 245.9 338.2 2 3 194.8 168.5

) 3 3 181.8 338.2 3 3 146.5 168.5
VK 2004 2005

4 3 124.0 338.2 4 3 100.7 168.5

5 3 116.4 338.2 5 3 74.2 168.5

6 3 227.1 0 6 3 121 168.5
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%4 2004. 2005 FE A THEE KM ERATE R
Table4 Growth stages of the fodder cropsin 2004 and 2005

AR AERKEED ARBE KIS
H-H H-H H-H H-H
2004 ZPEFE 04-08—05-27 05-28—06-25 06-26—07-21 07-22—08-16

JKE  04-08—05-24 05-25—06-29 06-30—08-11 08-12—09-03
2005 ZPFE 04-12—05-19 05-20—06-24 06-25—08-03 08-04—08-15
VKH 04-12—05-19 05-20—06-17 06-18—07-20 07-21—08-09
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®5 ZTZ. KESEKNEEKXEMALKE
Table5 Basa crop coefficientsin different growing periods of
Elymus and Agropyron

)\LWE ﬁi'ﬁ} Kz?m ch‘m\d (GAM) K:)‘,?ae
2004 0.287 0.828 0.655
2005 0.225 0.837 0.680
2004 0.227 0.813 0.678

VK
2005 0.243 0.827 0.693

2.4 AREERRABESEKNMBEEREZRY Ko

Ko Kein AR . TS H &K
B R Ko A3
2. 4.1 Adb A KN ERE 25 Ko
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RHAT, FAO-56 4

Ke,ini = Kcmax - Kcb,ini (14)

Kt Koma—— 1EY) R K & KA, Allen%s 45
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I

ZERIER B BOW B A I B o IXIN K (715
i Allen Z545H

Ke,ini =
(BT
TEW — (TEW — REW) exp TEW — REW
TEW
t,ET,,
(16)

Aty — MR RN I F AL, d, REW ——1:
HERZIN S K ROKE, mm; TEW ERR Fat b
AR I A R 2 2R P K B VAL, mm,

L

, =—m an
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TEW =1000(6. —0.50,,,)Z, (18

REW =8+0.08 (Clay)

REW =20-0.15(Sand)  (Sand) >80%; (19)

REW =11-0.06 (Clay) (Clay) > 50%
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(2D
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L5 R i) M 2 PR TR AR o 6 AT 088 B P AR 6
WAtk (f,) i, ik, fo FHTLRRA
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fo =min[(1- f.). f,] (22)
AT Dega™>REW, 5 i KR ALL Ky H Uit
o= % (23)
" TEW - REW

THEE Ko B 2200 Dejq B IE 1 HER)Z LA H A B
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De,i = De,i—l_(Fi)_Rq)_% + ES% +Ta/v,i +DPe,i
(24)
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TR BBUREL, mm; Dy —— 35 i RORBHE R sl B & K B RE (ETo MHZRLR. 64
JEIIZE R FBURBE, mm; Es; — 58 | RIVZRE, mm; i 2004, 2005 “F/5H WA HEMALFLI 2 022 . DKEAALL

Towi — 20 | R AR 2 AR e M B2 (0 2580+, mm; TR KR
— 24 7 A ok SRR ] 4 K ] g . o bt gl s | e
I?ﬁpe,i‘ ‘ Tr Ijéiﬁ%:./KK#EQBHIH?%/KKHT#%E’J k6 ZEE, KEEKSBETEER
RIZBRHIRE, mm. Table6 Simulated water requirements of Elymus and Agropyron
2.5 ZFABRBITEAWIRARTIRSKERZIUHER mm
Oroot,i = Orc — (D, /1000Z, ) (25 ATHE GEfy AL A2 AE3 QE 4 WS 46
K O 20 | RIRRZHHIEEIKE, %, yuy 2004 31750 4875 36731 37598 36953 21000
¥ (1) ~ (25) 7F EXCEL L4k, - H e i) U o005 27784 45023 37869 34285 3362 25065
T T 2P RIVKEL 2004, 2005 4F [ A 7] S0 A 3 () 71 et 2004 34004 507.79 43034 394.00 35835 219.41
FHIE K. [ 125 2004 SR BN LA k& 2005 25923 43442 38351 34422 32588 256.36
2 —o— 4hFl]  —m— LhFE2  —-ke- WRE3 —e— MhFR4 —A— AIES ---e--- 4bE6
10

ey K/ (mm-d")

TEPyR K/ (mm-d")
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Simulated daily ET, under different experiment treatments of Elymus and Agropyron in growing period of 2004
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Fig.2 Fitting correlation diagrams of observed and simulated transpiration for Elymus and Agropyron in 2005
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Fig.3 Fitting correlation diagrams of observed and simulated soil evaporation for Elymus and Agropyron in 2005
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Fig.4 Fitting correlation diagrams of observed and simulated root layer soil water content for Elymus and Agropyron in 2005
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RAAE T T 1, WL F A8 S v R LR 75 1000 -5
e ARE=") | (30
B4 ni= O

3.3 REMITRERTRE
BREAHRZESRRIET S50 -
D W ZEWJT % Var(ER)

Var(ER)=13(Q -8~ (- >0 -8)° (28)

b BT D2 S5 Var(ER—RLIE 5
BT SRR 5 22 0 T 22U, BRZEAGTHR 228U
2) FRILaiRE AAE

1 n
are=130 -
i=1

AAE 45 HARZEM TR Z VB, e, TRz
f 9 LN
3) MR IR ZE ARE

29

ARE 45 H A T 58 B I AR A5 22 A v 3% 22 Y L
EBIN, AR SE BRI (A T R 22 VS R
4) —HMSHda

n

Y.(0-S)
dia =1- n = — —
>(|s-0}+[o-9))

ibe 35-0f+fo -0

R ITIREE s doa—— PV R E SRR E T
MZH doa KRR R 1o doa fEDBRK, —SUbksdr.

LA VKR MR R 22 A TR 22 i T2l
S HAEE L 7,

(3D

WTER%: 3 (0 -S)

x7 ZTE. KEREASTERNZEGITRERREG TS HNEHENTLER
Table7 Averages and variation ranges of estimated parameters by regression analysis and indicating residual
estimation errors for Elymus and Agropyron

Var(ER) AAE ARE/% dia b R
T H
ol AR W AR ¥ B B AR Bl Bl B B
#M& 0055 0004~0117 022 010~032 1218 840~1583 095 072~099 108 093~126 091 0.67~1.00
Bk ZERE S 0086 0016~0.193 020 006~034 2338 21.05~2559 095 089~100 086 068~1.08 084 0.70~099
34 /Kk% 00003 0.0001~0.0007 001 000~002 802 286~1258 089 059~098 105 081~123 08 0.71~0.96
%t 0046 0008~0.106 019 013~026 1076 549~16.16 097 0.80~1.00 103 088~114 093 0.61~1.00
vk ZEkE® 0141  0068~0262 021 011~034 2365 20.90~2532 095 0.88~098 083 073~094 083 0.64~097
+iE& K% 00001 0~0.0002 001 001~001 455 299685 093 086~097 078 068~098 080 0.60~091
) 4.2%.

4 HR5IHR

1) 7M. PRI IR A R R Z FIEAK
RIFUE 5 SCMME AR A ] EEEARVATE 101 2604
[l IX MG THAH G A b 1 b 2 BRSO 5 s i 2
A e () 850k, RIS B T AR 1A 5

2) [FIHSHHERRIE T VKRR 2R
O 5 S A i R0 A 2R % by #E R RS KER i
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Validity examination of ssimulated results of crop water requirements

Yu Chan'?, Chaolunbagen®, Gao Ruizhong®, Zhu Zhongyuan®
(1. College of Hydraulics and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China;
2. General hydrology Bureau of Inner Mongolia, Huhhot 010010, China)

Abstract: Crop water requirement is very important parameter for making high efficient irrigation schedule, irrigation
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and drainage planning and scientific allocation of water resources. At present, the main approaches used for simulating
crop water requirements include FAO-56 dual crop coefficient method, two source model of conservation of energy,
water balance model of root zone and SWAP model. Each approach had its own advantages, disadvantages and applying
conditions. No matter which approach is used for simulating crop water requirement, the validity of modeling results
should be examined. Otherwise, the simulated crop water requirement could not be used for the engineering projects
mentioned above. In the paper, based on irrigation experiments data, the crop water requirements of planted Elymus and
Agropyron were ssmulated by the dual crop coefficient approach. Fitting correlation diagram method, regression analysis
and indicating residual estimation errors were also used to examine the validity of simulated results. The first approach
was a qualitative test method, and gave statistical correlation trend. Second and third approaches were quantitative test
methods, and indicated the goodness of fitting and the ranges of the residual estimation errors. By integrating qualitative
approach with the quantitative ones, the consistency between the simulated values and the observed values of crop water
reguirements was effectively examined, which the simulated results can be applied in the engineering projects.
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