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2. FAEg B K2 A Bt 5 TR B2, U1 4560 611010)

W E M AquaCrop A E ZAB AR N E-T 2 RKH5H M 54 = F 693 A M AR B 1) X 3K
A FAO A6 A4 4h, 37 AquaCrop AR AT AR R JE 4R F B A S0 KA e Ao gbiE ., 4R 29, AquaCrop £
MA& DN E T LB LA Z MG )2 — L) 5 ARiE £ (NRMSE) 4 15.90% . 480 = & 5 50 = & % 4 4§ NRMSE %4
L23% s BMAERBERBEZ M S5 40 442 7 4 NRMSE 231 4 11.59% 4 11.69% . KAF A 4
BT A3 A S 2 J 3 i B S A h BT B AT R B M R B 5 89 AquaCrop TAR T ZABABMA N2 L ERKSH
B FEHAFMXBA.
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Applicability evaluation of AquaCrop model for winter wheat &
summer maize cropping system in the Heilonggang River Valley

HAN Tong'. ZHAO Yuehang'. HUANG Jing’, WANG Chong'.
Al Xikui', CHEN Fu', CHU Qingquan'”
(1. College of Agronomy and Biotechology/Key Laboratory of Farming System of Ministry of Agriculture,
China Agricultural University, Beijing 100193, China;

2. School of Life Science and Engineering, Southwest University of Science and Technology, Mianyang 611010, China)

Abstract In order to verify the applicability of AquaCrop model for simulating water use and crop yield of winter wheat-
summer maize in the Heilonggang River Valley, both the field test data and parameter values provided by FAO were
input into the model to calibrate and verify non-conservative parameters. Results showed that the normalized root mean
square error(NRMSE) of winter wheat canopy coverage between simulated value and measurement was 15.90% , the
NRMSE between simulated yield and measured yield was 4.23% . For summer maize, the NRMSE of canopy coverage
and yield between simulated values and measurements were respectively 11.59% and 11.69% indicating that the
parameters obtained by calibration had better adaptability to Wugiao County. In conclusion, the developed AquaCrop
model could be applied to study the relationship between water management and yield of winter wheat-summer maize in
the Heilonggang River Valley.
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12.1%.82. 1% A1 5. 8% . 50 ~ 100 cm 43 5l N
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1.6%.76. 3% 1 22.2% ., 0~20 em + )2 By F Al FF
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F1 Aquacrop EEEZ/NE-FEERTHEHARERTFTSH
Table 1 The typical non-conservative parameters of AquaCrop model for winter wheat and summer maize
BRI/ (C « &) Growing degree days
R m ok
A s A
o it 2 7 o - - NS
a7 WA R R WREE - BRI BF B &R R
. rom sowing
Crop From sowing  From sowing  From sowing ) From sowing  From sowing Economic
to maximum
to emergence to flowering to canopy to maximum to maturity yield
canopy )
senescence rooting depth
coverage
KINFE 157 1 315 1315 1 047 1130 2 142 787
Winter wheat
HEK 84 1188 1596 1020 1116 1 944 720
Summer maize
SRR/ (°C e TN I KA
ARBUE/CC =D g K BH IR e iy
3 i . R . ) w Ok /m U/ m
feg  Orowing desree days ugaeyewm/v /Y HH % - ,
c Luitial Maxi Ref Minimum Maximum
rop = nitial canopy aximum eference
BH - N - effective effective
S coverage index  canopy cover arvest index
Pollination 8 by rooting depth  rooting depth
NG 209 4. 05 96 48 0.3 1.5
Winter wheat
HE X 216 0.47 95 48 0.4 1.5

Summer maize

2.2 AquaCrop B Z/NEMEEXRBEEHTH

2.2.1

AR E
£k
IR 190 8 2 3 75 1 BE LT 43 2 A B

. 2015—2016 SZI{E Measured values from 2015 to 2016
[ 2013—2014 SZi{E Measured values from 2013 to 2014
2015—2016 #iH{H Simulated values from 2015 to 2016
2013—2014 #3PI{H Simulated values from 2013 1o 2014

B — B BOR R AR K B B A A B B e
B EmEB., A 2015—2016 4F &y W ] ik 36 U 47
BEAUAS IE b B, &/ 22 5k J2 7 15 B (CO) By B 45

KA BE S AT an i 1 it o 3R 7 AR L B AS

100

(a) o o , (h)
£
80 + ¢ 8
L s - *
N gz ¥ .
B 2 o60f 5 S
¥ S pviec
2 CER
I E 4ot 2
B e
L 4ol
0} 8 3
E y=0.949 1 x; R=0.925 7
7
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HERl s K Hd it 24 S HE S IR %%
Days after sowing Measured value of canopy cover
B 1 2013—2014 1 2015—2016 F2NEEBEBEZEEMES TNEIL R (a) REEE S (D)

Fig. 1

Comparison (a) and lined relationship (b) of observed and simulated CC during the

winter wheat season from 2013 to 2014 and from 2015 to 2016
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BER R A a8 IR ERE R
¢ 2013 SZ{E Measured values in 2013
. 2014 S2{E Measured values in 2014

2013 4 Simulated values in 2013
------- 2014 #4{E Simulated values in 2014

100 -
(a)

80
S 5
Bz 60}
kS
:ﬂg <

20 ¢

0 20 40 60 80 100
s R L/

Days after sowing

120

Jeb )2 A SR REASAUME/ %

A% I T AR R B KL R S R (CO)
W bE 2 Tt s BRI LU - oKk B L 4Rl
JEIF R E TR KA B i K AE G 5 1k )2 4 55
(COIL B Fe KA 5 2 +7 — Bt 18] 5 o i 5 JF 46 8
ARV S RV i T RS BN )R B
(COWRZ FEAR . xF e E B RHE AT TGS
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BEPE 5 SEE =2 18] 4 [ )9 R 2L 6=10. 966 7, e E
FHR =0.918 8; 2545 2 AF A 0 H B oK
R T S RN B UM =2 ) R B b =
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:

= 80l
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E
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E2 203f1204 FEERBEESERMESZNEILE (a) REEEDH(b)
Fig. 2 Comparison (a) and lined relationship (b) of observed CC and simulated CC

during the summer maize season of 2013 and 2014

2.3 AquaCrop BN £/NEME F K= EHEIUIIE

MR E (F 2) BRI & /N2 R K 7=
B A % 22 W] DL R AE 1000 LU, P 3 R 2
4,066 Y0 o {H i T ] AL 55 i A9 4008 2D B S
SRR B RSB N L S EOR X R 2 AR R H R

FORBIR 2B TA/NE o ISRl DLk B
AquaCrop A58 7 d A5 400 25 S — fie 23 KT 7 4 52 0
{EL 3 2 PR O 1288 TR 2% 67 X /K 0 FD D 02 56 4%
(ELTE S P T TR BRI v g HLTE il 2 R ' R 458 DR 32
S RGED =0 .

x2 ZNEEFERFEEUER

Table 2 The simulated yields of winter wheat and summer maize

(2] A 7o i SLE/ (t/hm®) P BELE/ (t/hm?) HXF IR 22/ %

Crop Year Measured value of yield Simulated value of yield Relative error
KINF 2013—2014 9. 447 9. 867 4. 441
Winter wheat 2015—2016 8.471 8.405 0.778
HEX 2013 9.716 10. 627 9.378
Summer maize 2014 11.034 10. 849 1.677




573

FHA 45 . AquaCrop 5 AL 7R AR AL S 38 e W it 3t Y IX 4/ 22 - B SRR A AR AR X A3 AP PR AD 15

2.4 AquaCrop =B X & /N EME FKRE RIS R
PEIEH

AquaCrop B8 28 5 5 ML /NEME £

oK (1 368 J22 7 25 R 7 e AR DL R R (36 3) R o B

R P E BB R 7E 0.87~0. 97, HE F K5 T4/

AR e B O AR 25 4 4. 23 ~15. 90, K R 4T,

Wi RN 28 SR AT (5 B i s D L BR L K77 5y 0. 82

S HAYE 0. 90, UL W B AUL(E 5 52 B {5 W) #01RE &f
A NEMBE TR A/NERTERB R NTHE
K 3BT D DS AT R S eIt DX e R AR TP 7R RO AR K
N A& /N T A B3 A AN 1) 5 AquaCrop 27K
IR SRR T3 R K A6 FE R AR AR BB ALL L [
R TR R Bm . BHORE BRI & /N E M E
KA T S22 T I A AL S5 SR R R4

x3 IMENE-EERRBENUTE BEEUER TN

Table 3

Model evaluation of simulating winter wheat and

summer maize grain Canopy cover and yields in Wugqiao

ZINE HEK

o k7 Winter wheat Summer maize
Item ST 2 =R ST 2 =X
Canopy cover Yield Canopy cover Yield
R? 0. 87 0. 88 0. 97 0.91
RMSE/ % 10. 98 0.32 8.88 1.09
N-RMSE/ % 15. 90 4,23 11.59 11. 69
D-value 0.96 .97 0.91 0.82

3 i i

AR 1) A b A o R I R AE AR R ) il
JE 5 Ml A5 R ARE J0KS B 1 1 2 45 . AquaCrop £ 71
A Ay i Bl A P SR e SR 1) A A T L A A TR
A3 30 7z N AR R T 2R Y B X AR A S
PRSF S H0T BT A b AR A I A BB T S B A 7=
AT 5 L B DL 2 X AquaCrop #5047 2 8k
AN Hb AR A HE 5 56 UE 2 1 AT R P R4S B AT
AquaCrop 55 [ i FH 22 J2 51 %t /N 22 5 £ K SR
Hp L — R (Y BIF 5 AR IR 5T B X 4 U B
T 32 B A P AR R U 22 P TR ST 45 R
B AquaCrop # B GBS FH T Z /E W) i R AR AL 20

HARARWF TS5 R W AquaCrop B8 7 2By ik
DL 3R S i SR LA A I I (A B LE
SEE Z BT A 22 B, 18 BRI R 2% R A AL I AT g R
R AR By I ASE 0L 1) 2% A2 B T 7K B ahl LA 4 5 Sy BEARL
A, 5 H Y S5 1 2 TR A AE 2255 5 X S 8 AT
TR A3 BT o T AR o Sk i AR R R K S R
b 7 F S Y, 8 v A A YA L s/ AR Ak B T AR
L AT ENY BRI S 20 A S R
{18 R AR 0 BT 31 e T A AU 5% 2 1 — A L B 5

SESRUR B TE = B0 AE PR AT e A2 B PR ot
A ASEHLGE  HEK S5 1 BN B X AR 4 W
IR 2 /NG 7 B ARADORS BE AR R 7K 43 58 2 1 AR 4y
TEARR A B2 kK 25 T B BEHDURS B A 3 e .
AquaCrop f& B 3& H] i AE W 8 £ B A E N 1Y
B 7 ok OB R BR AR A N &R E K
s A A VR W L Y I A R RN
8. HEIZAR A T N ] T R R R SR L
K2 () (4 07 FH A A — S B3 % HC7E o8 3 [l b Ay o
FHYEBA R B0 UE . 25 () i) R A A5 B i) A 53y 455 AU A
DI R EE | Y i s g3 A 2 42 B JR B 9 T Lorite
LE T 2013 AEAE VB B AR AR ALt /N 2 e
4 M B9 98 . FF & B9 AquaData fil AquaGIS
2 AR AL RS Bl Y 22 R HUL S AT R L T HL
fEAFFE B TR) 98 2 T 99 %0 L b o AR Y gk — 2B % R A
T E TR — IO R 2 LA B R I R AR L 4
BEAL I A7 A HT AR AT 4 A AL (9 107 FH S [
kg B 22 ity R DX TR A A K 3 BRI 7 v
B B AR 55, X F3X — [A) 8, Foster %Y 78 2017
AE & T AquaCrop FF & ) JF I % & AquaCrop-
OpenSource (AquaCrop-OS) 1] 7 £ Fh 4 218 5
BAE RGP as AT O A IFAT AU AAULRE ) n] ORI
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AL ] il X 2 B AR R A e R L AR 11
PRV 0087 FH 9 R R 45 210 B R A Je

4 & it

DRYE R B L sl LR d T — &
AquaCrop BT EMUFHF L. LHEAEYE
PHRCHE e A B0 R RS A L AR T FAO S i i 38
OXURSY SR R b 45 5 6 B AR B o
PRk =45 B, %t AquaCrop 158 8 9 47 8K 2y , 38 2o “ 1
FEVE AT IS ] T R s A M Y S SR AT B A
AW LA AR Y AquaCrop R4 4 T 5 2
) — R IR LRSS HL

2) A /N2 e J2 B AU 5 S A =2 1) L
DL 45 S 7 5 2 A) Y i R 48 2 D E 23 0
0. 96 F1 0. 97 & K |2 B w B AU (E 5 S8 LA K&
BEADL ™ B 5 S = & R A DR 4y 0 A 0. 91 1
0. 82, % W] AquaCrop FARIXS 4 /NAE V- £ K 2
L A i ASLAUL Y OR B 2R B AR PR e | AT
B A wh AL R B A R B 38 R T g — 2P
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