20154 12 | A 1R A= 2 ¢ 5 46 % WTY

doi:10.6041/j. issn. 1000-1298.2015. S0. 044

& T SHAW #HE g Z/hZintE E SRR

Xt E A EME O¥ O wm EeR
(1. E M K245 B 5 EA LB, dbat 100083 2. /5 T R AMEL 4 B /N ZWF 58 BT, /i = 476000 )

WE: M4 2 )2 KRS SHAW (The simultaneous heat and water) 155, £ FH [0 52 55 (19 5L il 1 #5200 R 45 7 I
X 2015 £ /NEHTEIEHIZ 0 ~40 em 1 J7 Il by &N SR ACRRE . 45 R [, L&/ NE I mE S
LB ORI, Ho 48 % B 4 X IR 2R T 1°C,75% MEALAY 4o iR 2R T 2°C , AN [l i A AU 4R ME
BRT 0. 94 B AU EOCR O T 1 R BB URCR , 1K 11:00—14:00 <00 B AR Al 1, I Bl & 25 b i )2
JRE B3R AU R 22 A 5 3 Mt TR P 3 b R AR AT BRSSO B9 D8 25 AR UK D« F 3R L R ARSI L H e
AR H, BRI ORBME S SEME A ) A, H SRR ORI SR A, T R s ORI, Be b, SHAW
BERILE A/ N R R 6 A AR T A B OCR B A7 7R 22 57, 3500 0 90 R 00 0 L 8 S B8O e, A9 R AN T AE
W, TR AEL SRR B2

KGR L/ E B THEZE SHAW R

FE4ES: TPT9 XEfARIRAD: A XEHS: 1000-1298(2015) S0-0274-09

Simulation of Air Temperature within Winter Wheat
Near-ground Layer Based on SHAW Model
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Abstract; The air temperature within near-ground layer is an important surrounding factor that can affect
winter wheat growth. The simultaneous heat and water ( SHAW ) model, which is a detailed process
model of heat and water movement in the plant — snow — residue — soil system, was evaluated in simulating
the air temperature within near-ground layer from 0 cm to 40 cm at after-jointing stage of winter wheat.
Field experiment was taken in Shangqiu City, Henan Province to observe the winter wheat growth and
surrounding factors, such as air temperature. The SHAW model was calibrated and driven with inputs of
part of field experiment data and empirical parameters. The results showed that the SHAW model
performed well in simulating air temperature within near-ground layer in winter wheat field, with 48% of
the absolute error of simulated values was less than 1°C , 75% of the absolute error of simulated values
was less than 2°C , and the model efficiency at different heights was higher than 0.94. The simulated
values had higher biases during the day than those at night and they were increased with the increase of
height from ground, and their biases generally reached the largest value during 11:00 and 14.:00. The
daily mean values of the simulated and observed air temperature values were basically the same, while the
daily lowest values were overestimated and the daily highest values were underestimated. The model had
better effects at jointing, filling and dough stages than those at booting, blooming and heading stages.
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Fig. 1 Comparison of simulated and measured air temperature at different heights within winter wheat
near-ground layer from Apr.3rd to May 30th of 2015
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simulated and measured air temperatures at different
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Fig.4 Comparison of simulated and measured daily minimum, maximum and average air temperatures at different
heights within winter wheat near-ground layer
(a) 5em (b) 10em  (c¢) 20em  (d) 30 ecm  (e) 40 cm
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Tab.3 Statistical analysis of simulated characteristic values of air temperature at different heights within
winter wheat near-ground layer
BEE/em H R AL H i el Ul H P 3 <l
IR ME RMSE/°C__ MBE/°C_ MAE/C ME RMSE/°C__ MBE/°C_ MAE/*C ME RMSE/°C__ MBE/°C_ MAE/C
5 0.94 1. 11 -0.65 0. 89 0.85 2.55 -0.67 1.94 0.94 1. 11 -0.86 0.97
10 0.91 1.45 -1.10 1. 19 0.83 2.76 0.15 2.05 0.95 1.08 -0.79 0.94
20 0. 86 1. 81 -1.51 1.55 0. 86 2.65 0.76 2.03 0.95 1.05 -0.79 0.90
30 0.92 1.36 -0.91 1.07 0. 81 2.90 1.74 2.35 0.98 0.70 -0.12 0.56
40 0.85 1.93 —1.61 1.67 0.75 3.57 2.80 2.97 0.98 0.73 —-0.02 0.57
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Tab.4 Statistical analysis of simulated air temperature

at different heights within winter wheat near-ground

layer at different growing stages

FEE/em ABRR PO ZRR I RN OT AR HESIN FLaUR
ME 0.83 0.81 0.66 0.78 0.89 0.91
RMSE/C 2.18 2.50 3.91 2.66 2.16 2.05

> MBE/C -0.62 -0.95 -2.01 -1.22 -0.85 -0.20
MAE/C 1.46 1.84 2.8 1.74 1.51 1.34
ME 0.87 0.82 0.72 0.81 0.8 0.9
RMSE/C 2.12 2.66 3.84 2.63 2.27 2.26

10 MBE/C -0.65 -0.80 -1.85 -1.10 -0.78 -0.05
MAE/C 1.44 1.90 2.70 1.73 1.62 1.55
ME 0.87 0.85 0.77 0.83 0.90 0.90
RMSE/C 2.22 2.54 3.78 2.67 2.31 2.39

20 MBE/C -0.59 -0.97 -1.70 -1.08 -0.74 -0.04
MAE/C 1.45 1.87 2.63 1.80 1.68 1.72
ME 0.87 0.89 0.8 0.87 0.92 0.92
RMSE/C 2.27 2.23 3.26 2.45 208 214
30 MBE/C 0.55 -0.04 -0.71 -0.37 -0.28 0.13
MAE/C 1.69 1.68 2.31 1.68 1.51 1.53
ME 0.87 0.89 0.87 0.87 0.91 0.91
RMSE/C 2.53 2.55 3.41 2.85 2.35 2.41
40 MBE/C 0.41 -0.07 -0.33 -0.11 -0.05 0.32
MAE/C 1.90 1.98 2.54 2.12 1.81 1.81
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