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Calculation and mapping of high resolution spatial distribution
of monthly air temperature of Zhejiang Province

ZHANG Dan',QIU Xin-fa’,ZENG Yan’

(1. Key Laboratory of Meteorological Disaster of Ministry of Education, NUIST, Nanjing 210044 ,China;
2. School of Remote Sensing , NUIST, Nanjing 210044 ,China;3. Jiangsu Institute of Meteorological Sciences,Nanjing 210008 , China)

Abstract; Based on the temperature data of 74 conventional meteorological stations in Zhejiang prov-
ince and the surrounding from 1961 to 2000, using the physical-experience model of monthly air tem-
perature , we generated spatial distribution maps at a resolution of 100 m x 100 m for the monthly mean,
the monthly mean maximum and minimum air temperatures of Zhejiang province. The local distribution
characteristics of fitting temperature are analyzed,and the simulated results are validated from several
angles. Results show that the mean absolute error are 0. 09—0. 59 C for monthly mean air temperature ,
0.09—0. 80 C for monthly mean maximum temperature ,and 0. 10—0. 58 ‘C for monthly mean mini-
mum temperature , respectively. The simulation can reflect to a considerable extent for the macro and lo-
cal distribution characteristics of air temperature , which makes a good foundation for the reasonable de-
velopment and utilization of climate resource over the rugged terrain of Zhejiang province.
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Fig. 1

Correlations between monthly mean air temperature and related meteorological elements
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Table 1 Fitted empirical coefficients for monthly temperatures’ simulation model

Ay R a b c d w MABE
AR 1 A 0.776 3 -59.704 5 -0.003 7 3.980 1 63.626 9 -0.168 0 1.003 9
2 A 0.623 4 -71.296 7 -0.003 7 4.203 8 55.767 5 0.149 5 1.401 6
3 H 0.6129 -72.247 4 -0.003 1 3.464 2 74.946 4 -0.089 0 1.158 5
4 A 0.5355 -54.190 3 -0.003 5 2.536 8 74.362 3 -0.2599 1.210 4
5H 0.653 7 8.029 1 -0.003 6 0.401 1 31.390 2 —-0.806 1 1.080 5
6 H 0.772 7 1.5119 -0.004 2 0.798 6 39.144 6 -0.659 9 0.846 6
7H 0.938 6 28.749 0 -0.004 2 0.026 3 27.828 7 -1.324 8 0.504 9
8 H 0.942 4 25.686 3 -0.004 7 0.114 7 25.869 4 -1.2050 0.438 3
9 H 0.773 9 3.485 1 -0.005 1 0.863 0 21.728 4 -0.3350 0.942 0
10 A 0.7815 -18.874 5 -0.005 7 1.776 0 40.262 4 —-0.256 3 0.896 2
11 A 0.713 7 -19.361 0 -0.004 6 1.887 2 25.685 4 0.083 0 1.187 9
12 H 0.734 6 -45.447 2 -0.004 1 3.424 7 46.411 1 -0.007 5 1.217 1
A s =] R 1 A 0.750 4 -65.434 8 -0.003 7 4.8820 63.116 1 -0.052 8 1.1935
2 A 0.608 4 -78.427 4 -0.003 7 5.0452 59.311 6 0.197 8 1.805 8
34 0.5557 -76.994 8 -0.003 0 3.958 0 86.677 9 -0.1570 1.612 4
4 H 0.502 8 -53.878 3 -0.003 5 2.7316 90.077 9 -0.3898 1.639 5
5H 0.669 1 22.573 0 -0.003 6 0.067 9 37.5111 -1.144 1 1.4330
6 H 0.760 4 2.405 6 -0.004 2 0.909 1 59.987 17 -0.7959 1.1399
7H 0.903 0 26.170 4 -0.003 5 0.257 8 61.224 17 -1.1520 0.874 8
8 H 0.8851 7.789 7 -0.004 2 0.916 4 71.902 3 —-0.906 0 0.85717
94 0.721 0 6.793 0 -0.004 7 0.925 4 33.085 8 -0.6330 1.175 6
10 A 0.816 1 -27.978 5 -0.006 1 2.596 2 41.5515 -0.042 8 0.890 1
11 H 0.710 9 -14.761 2 -0.004 6 2.099 8 15.065 2 0.792 9 1.1911
12 A 0.748 4 -48.1156 -0.004 3 4.2650 36.501 1 0.402 2 1.260 6
H S AR IR 1 H 0.756 2 -58.304 2 -0.003 8 3.5132 63.547 1 -0.2012 1.178 0
2 H 0.654 5 -70.742 4 -0.003 8 3.849 6 54.554 1 0.157 8 1.3429
3 A 0.666 2 -75.318 6 -0.003 3 3.354 4 71.071 8 —-0.005 5 1.084 3
4 H 0.602 9 -65.908 6 -0.003 6 2.792 6 71.060 2 -0.084 3 1.082 4
5H 0.606 6 -3.1177 -0.003 6 0.637 9 24.233 1 -0.3458 1.006 5
6 H 0.727 1 0.229 2 -0.004 2 0.717 4 21.992 7 -0.3053 0.8258
7H 0.886 5 25.980 1 -0.004 6 0 4.692 8 -1.9297 0.5659
8 H 0.876 0 25.305 0 -0.005 1 0 1.681 6 -2.434 1 0.597 5
9H 0.682 0 -0.736 9 -0.005 1 0.867 5 14.678 3 0.229 2 1.1399
10 H 0.668 2 -16.826 0 -0.005 3 1.371 4 42.433 8 -0.366 5 1.273 0
11 A 0.658 3 -24.757 6 -0.004 5 1.8323 32.781 1 -0.064 8 1.5217
12 A 0.710 6 -46.5519 -0.003 9 3.045 6 52.276 4 -0.133 0 1.486 6

TR VR AR AL MABE Sy xR 22 F 1 {H.
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Table 2 The statistics of simulated temperature in Zhejiang province T
P2 P34t R IR
PR RERIK RETY fMMEE RN SERI RET FREE SukE AR ST Rk
1 A 18.99 -19.40 2.69 4.37 25.73 —-20.08 6.85 5.22 14.74 —-20.65 -0.41 3.97
2 A 21.98 -23.29 4.14 4.13 30.28 -24.12 8.39 4.84 16. 64 -24.73 0.87 3.86
3H 13.91 -14.34 7.71 2.48 18.93 -13.03 12.12 2.71 11.52 -16.97 4.32 2.52
4 A 17.94 -4.41 13.75 1.97 23.74 -0.78 18.60 2.04 13.79 -10.19 9.69 2.19
5H 22.43 14.75 19.77 1.03 27.69 20.11 24.79 1.10 18.42 10.10 15.84 1.14
6 H 25.55 16.00  22.83 1.34 30.41 20.32 27.03 1.31 22.33 12.66 19.61 1.40
7H 29.51 20.58 27.06 1.23 34.94 26.93 31.93 1.12 25.73 15.44 23.25 1.51
8 H 29.24 19.29 26.54 1.40 34.54 20.99 30.98 1.50 25.70 14.44 22.91 1.64
9H 26.81 12.69 22.13 1.77 32.35 17.91 26.78 1.55 23.51 8.48 18.65 1.93
10 A 24.84 -1.62 16.52 2.77 30.27 -3.13 21.00 3.49 21.31 -2.30 12.97 2.46
11 H 22.08 -4.58 11.11 3.00 27.40 -0.12 16.19 3.10 19. 44 -8.36 7.20 3.04
12 A 24.42 -17.92 4.96 5.09 34.24 -17.87 9.85 6.17 19.06 -19.70 1.23 4.63
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Fig.2 Spatial distributions of climatological mean air temperature in Zhejiang province during 1961—2000 ( units; C )
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Table 3  Statistics of simulated error and cross-validation error T
AR X UEBR 22
P R TR A P IR SR AR
1 H 0.651 1 0.791 2 0.579 1 0.663 8 0.420 2 0.5235
2 A 0.293 7 0.3459 0.272 4 0.587 4 0.628 0 0.549 8
3H 0.470 9 0.533 4 0.458 8 0.540 8 0.493 5 0.362 6
4 A 0.303 7 0.3255 0.3309 0.4222 0.504 0 0.273 6
5 H 0.094 1 0.078 9 0.115 4 0.212 6 0.405 4 0.286 9
6 H 0.138 7 0.150 7 0.129 3 0.208 4 0.390 9 0.2433
7H 0.087 1 0.077 2 0.096 9 0.167 2 0.4199 0.297 5
8 H 0.095 2 0.1156 0.105 7 0.150 4 0.428 3 0.314 0
9 H 0.1255 0.124 8 0.124 8 0.282 5 0.449 4 0.509 8
10 A 0.157 8 0.207 6 0.1323 0.3340 0.399 2 0.601 2
11 A 0.217 5 0.2375 0.2110 0.454 1 0.398 0 0.722 9
12 A 0.480 3 0.5919 0.4311 0.586 8 0.450 7 0.624 0
S 0.259 6 0.298 3 0.2490 0.3842 0.449 0 0.442 4
Fd 2005 £2AUSRURREMNGITER BRI far b 3% B 1L GEARER (% B 22 R A
Table 4  Error statistics of simulated monthly temperature in T IR LR SRR AR =R AP | A

2005 T
SRR I

SR I ik AR
1 H 0.592 1 0.719 2 0.526 6
2 H 0.2955 0.3479 0.274 1
3 H 0.498 2 0.564 1 0.4852
4 A 0.296 0 0.317 8 0.3221
5H 0.091 4 0.0755 0.114 1
6 H 0.1297 0.141 6 0.121 0
7H 0.087 0 0.0750 0.095 8
8 H 0.092 7 0.1212 0.103 6
9 H 0.120 9 0.1191 0.120 0
10 A 0.161 5 0.2115 0.136 5
11 H 0.203 1 0.220 8 0.196 7
12 H 0.4755 0.586 5 0.4259
i 0.254 2 0.292 4 0.244 0

3.3 |KIEFAMWIESH

WA G 200 TP IF B,y T — 2
R AR RS 11 XA AR B 3 Y , )T 04 e L
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i 3t PR S5 52 4%, LM 28 A A 2 , LI 4 BR A5, %
B S 2255 0 R 12 DS TURIHA R 58
REA AT U, BT S 5 gL 7 R

AT, KRG SN B R 5 A AR AL G 2 R
MR GEIH RIS A N IR 25 48 bR . HHR S WLUE Y, AP
PRI X R YIE R 0. 34 ~1.25 T, A4
IR IR ZE N 0. 84 ~ 1. 44 C |, P AR R IR
249 0.44 ~1.27 C, AR, PN
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Table 5 Error tests by the observed data of meteorological posts in Lishui
Y xR/ C HRFREL
P R TR A P R AR
1 H 1.093 4 1.438 5 0.943 5 0.917 2 0.846 5 0.896 4
2 A 0.859 1 1.115 8 0.717 6 0.9350 0.930 5 0.928 8
3H 1.0957 1.308 0 0.9375 0.869 0 0.888 4 0.854 5
4 H 0.8733 1.117 1 0.737 8 0.865 4 0.820 8 0.887 0
5H 0.673 6 1.190 6 0.774 5 0.9335 0.906 6 0.703 2
6 H 0.4813 0.8419 0.444 9 0.938 8 0.888 0 0.943 1
7H 0.769 2 1.527 3 0.705 4 0.930 1 0.899 0 0.8815
8 A 0.610 8 1.156 0 0.728 3 0.969 7 0.943 4 0.897 7
9H 0.3415 0.974 4 0.494 6 0.974 4 0.917 1 0.940 2
10 A 0.705 3 1.107 7 0.548 8 0.961 1 0.888 6 0.948 3
11 A 0.720 2 0.905 0 0.738 9 0.926 8 0.889 4 0.9253
12 A 1.246 6 1.4159 1.274 3 0.899 7 0.8817 0.686 5
LA 0.789 2 1.174 2 0.753 9 — — —
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Fig.4 Correlation between observed temperature and simulated temperature of 12 meteorological posts in Lishui
from 1985 to 1988
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