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Tab.1 Physical and chemical properties of the soil at the experimental site in Yangling, Shaanxi Province

TERRE hHORIAR LB/ % HBUHE LIRS 2R W EKFE/ (em’ -em )

/em Wk g Kkl /(grem ™) BURAME/ % BB % pHLif PZE KR HIEFKR g kR
10 1 72 27 1.25 1.06 0.08 8.0 0.152 0.241 0.453
20 1 72 27 1.26 0. 88 0.08 8.2 0.176 0.231 0.419
40 1 71 28 1.31 0.79 0. 05 8.2 0.188 0.268 0.419
60 1 71 28 1.31 0. 68 0. 05 8.2 0.175 0.288 0. 489

80 1 71 28 1.32 0.57 0. 05 8.2 0. 162 0.285 0.353
120 1 65 34 1.35 0. 45 0.04 8.2 0.126 0.241 0. 304
160 1 65 34 1.35 0. 48 0.04 8.2 0.126 0.252 0.355
200 1 74 25 1.35 0.48 0.03 8.2 0.091 0.272 0.343
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Tab.2 Selected crop parameters and output variables

in CERES — Wheat model

BIER T2

P1 i R A L AR °C 100 ~ 500
P2 T - P HERUR C 100 ~ 500
P2FR1  BHAE—35 &7 P2 19 LA 0~0.6

P3 Pt —Hh AR L C 120 ~ 360
P4 il B IR ) W B/ C 150 ~ 450
P4FR1  $lFE—FFAE &5 P4 1 LB 0.15 ~0.35
PAFR2  JFAERL (5 P4 [ HL 6] 0.05 ~0.25
VEFF  #fksm A+ 0~1.0

LAFV BRI B R v e S K 0.01~0.8
LAFR G BB i AE 3G K L ) 0.1~3.0
SLAS KRS — i e I ALY (em® g™ h) 100 ~ 600

PARUE  BEMERTHROEE ST (PAR) RIS/ (g MI ™) 1~6

PARU2  #kjf 5 PAR FIfH#%/(g-M] ") 1~6
KCAN  PAR 46 R %K 0. 65 ~0.95
RS%S  Zf#fFRE 10 ~ 60
AWNS PRy 0~10
Y il 2 8

Gl FEAEHI AN E A B AR R g ™) 10 ~50
G2 3 S ORI i/ mg 10 ~70
G3 TC W38 5% 18 T AR o B BE I 4/ g 1~3
ps TSRO FUR (AL FEVE S wT9)) /°C 225 ~700
PIV T3l A5 F Tl Ak 1 R %/ d 5~60
PID SR I i R/ % 30 ~200
PHINT A [a]f&/C 70 ~ 110
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Tab.3 Climate feature during wheat growing season 2007—2010
REER Ay 10 11 A 12 A 1 H 2 A 3H 4 1 5H 6  CF¥ME B
2007—2008  17.3 14.2 6.0 1.0 6.4 17.8  21.2  28.9  30.9 16.0
2008—2009  18.9 13.0 8.8 5.7 9.5 15.8  21.6 245  32.7 16.7
B i/ °C 2009—2010  21.7 9.7 5.8 6.8 9.2 14.3 19.5  25.4  30.9 15.9
ZAETH 18.9 12.3 6.4 5.0 8.2 13.9  20.3  25.6  30.9 15.7
2007—2008 9.7 3.5 -1.4 -55 -39 51 9.5 14.1 18.5 5.5
2008—2009  10.3 3.2 3.1 =54 2.4 4.7 10.1 14.4 18.7 6.1
AR i/ 2009—2010 11.4  -0.2 -3.6 -44 -0.5 4.3 7.7 14.3 18.6 5.3
ZAEYHY 9.7 2.7 -3.0 -45 -1.6 3.2 8.8 13.6 18.6 5.3
2007—2008 257.7 256.5 157.9 188.5 306.4 416.1 444.5 578.5 464.7 3071
2008—2009 264.2  233.2 233.9 253.2 200.5 387.4 480.5 501.4 589.0 3143
KBS/ (MIsm ™) 90092010  326.7  232.7 220.0 247.4 259.9 355.9 443.5 478.4  533.7 3098
ZAEEY 304.6  245.9  225.8  241.5 272.0 378.7 455.3 534.7 548.0 3206
2007—2008  50.0 1.6 5.3 19.7 5.3 7.2 37.4 1227 50.5 200
2008—2009  74.6 6.6 0.0 0.7 214 32.2 150  92.6  67.4 311
B K fit/mm 2009—2010  25.3  43.1 4.2 0.0 14.7  39.2  40.7  49.5  30.8 248
ZAETY 60.1 22.8 4.9 6.1 10. 1 27.1 44.5  62.6  58.0 296
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Tab.4 TDCC and P-value under different scenarios based on the results from Morris method

Ay 7 K OF
2007—2008 2008—2009 2009—2010 W AE 7 1 K OF CIE/ENS Y & SR i K OF
TDCC P At TDCC P4 TDCC P TDCC P Al TDCC PE TDCC P A
FEAE 1.00 3.80x107% 1.00 3.80x107% 0.99 4.10x107> 0.99 4.30x10"° 0.99 4.30x107° 0.99 4.30x10 ">
s ] 1.00 3.80x10°> 1.00 3.80x10°% 1.00 3.90x10°° 1.00 3.90x107° 1.00 3.90x10°> 0.99 4.10x103
P 0.96 1.60x10°° 1.00 7.70x10°° 0.97 1.30x10°° 1.00 7.30x10°° 0.98 1.00x10°° 0.98 1.20x10°°
i EAYE 0.97 1.30x107° 0.97 1.30x10°° 0.99 9.50x107° 0.99 8.10x10°° 0.98 1.00x10°° 0.97 1.40x10"°
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Fig. 1  Sensitivity analysis results based on Morris method for CERES — Wheat
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Tab.5 TDCC and P-value under different scenarios based on the results from EFAST method

EOY

FE R K

2007—2008 2008—2009

2009—2010

WEPRKT AR SRR

TDCC P TDCC Py TDCC

P At TDCC P TDCC P TDCC P

TFAE 0.93 9.90x10°% 0.97 3.90x107° 0.96 4.50x10°° 0.96 4.10x10°° 0.96 4.10x107° 0.87 3.70x10°>
i E 0.94 7.20x10°°% 0.96 4.50x10°° 0.96 4.80x10°° 0.94 7.50x10°°® 0.94 7.50x10°° 0.88 3.30x10°°
e 0.92 1.20x10°° 0.98 2.80x10°° 0.97 3.50x10°° 1.00 1.90x10°° 0.98 2.80x10°° 0.91 1.60x10"°
o EAEE 0.94 8.30x10°° 0.97 3.50x10°% 0.97 3.80x107° 1.00 1.80x10°° 0.99 2.30x10°% 0.93 9.20x10°°
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Fig.2 Sensitivity analysis results based on EFAST method for CERES — Wheat
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Tab.6 Sensitive crop parameters screened by Morris and EFAST methods
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experiments, in order to compare the effects of irrigation water quality on the distributions of soil water,
soil salt and soil water repellency. The results showed that the curves of cumulative infiltration, wetting
front and infiltration rate for sand 1 and wettable saline-alkali soil were all smooth after saline water
irrigation. But those for sand 2 and hydrophobic saline-alkali soil were not so smooth, and their
infiltration process were much slower than those of sand 1 and wettable saline-alkali soil. The increase of
irrigation water mineral degree affected the infiltration process of saline-alkali soil more than that of sand.
Philip model and Kostiakov equation were both good for fitting the infiltration curves of wettable soils.
After saline water irrigation, the water drop penetration time ( WDPT) along the profile increased both for
sand 1 and san 2, but the maximal increment was only 3. 6 s. The increment of WDPT for saline-alkali
soil was obvious and the maximal increment value was 19 s. The increase of irrigation mineral degrees
affected electrical conductivity, concentration of Ca’* and concengtration of Cl1™. In conclusion, this
study indicated that saline water irrigation affected not only the distributions of soil water and salt, but
also that of hydrophobicity.

Key words: Saline water irrigation  Soil water and soil salt movement Soil hydrophobicity Infiltration
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Global Sensitivity Analyses of DSSAT — CERES — Wheat Model
Using Morris and EFAST Methods

2

Song Mingdan' Feng Hao>® Li Zhengpeng'”® Gao Jianen"
(1. Institute of Soil and Water Conservation, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Institute of Water and Soil Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling ,
Shaanxt 712100, China
3. Institute of Water Saving Agriculture in Arid Areas of China, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; Parameter sensitivity analysis is crucial to the process of model localization. In this study,
both the Morris and EFAST (extended Fourier amplitude sensitivity test) methods were applied to test the
sensitivities of outputs of CERES — Wheat model to its cultivar and ecotype parameters. The wheat crop
planted during 2007—2010 was simulated under the potential, attainable and actual yield level at
Yangling, Shaanxi Province. CERES — Wheat outputs of interest included anthesis date, maturity date,
yield and above-ground biomass. The results showed that the anthesis and maturity dates were highly
influenced by photoperiod response (P1D), accumulated temperature in the duration of emergence stage
to terminal spike differentiation stage (P1), accumulated temperature in the duration of terminal spike
differentiation stage to flag leaf stage (P2), and vernalization effect ( VEFF). Moreover, maturity date
was sensitive to grain filling phase duration ( P5). Yield and above-ground biomass were highly
influenced by PAR before and after flag leaf stage (PARUE, PARU2), P1D, P1 and P2. Moreover,
biomass was sensitive to standard kernel size (G2) and kernel number per unit canopy weight at anthesis
(G1). The correlation coefficient between the Morris mean and the EFAST total sensitivity index was
high, indicating that the Morris method with less computation could be used to select the sensitive model
parameters.

Key words: Crop model Top-down concordance coefficient Correlation coefficient Goble sensitivity

analysis



