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Fig. 1 Spatial distribution of meteorological stations and DEM
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Table 2 Correlation coefficients between mean

temperature and terrain elements

At osr s wr o owe on FHL
1 0.524 0.768 -0.289 0.052 -0.375  0.936
2 0.340 -0.675 -0.447 0.152 -0.521  0.946
3 -0.028 -0.422 -0.566 0.119 =-0.626  0.914
4 -0.319 -0.192 -0.586 0.105 -0.631  0.900
5 -0.390 0.018 -0.685 0.044 -0.717  0.924
6 -0.513 0.176 -0.746 0.044 -0.757  0.955
7 -0.015 -0.220 -0.803 0.101 -0.851  0.967
8 0.139 -0.289 =-0.793 0.164 -0.855  0.976
9 0.324 -0.333 -0.765 0.240 -0.822  0.962
10 0.427 -0.459 =-0.676 0.230 -0.737  0.961
11 0.596 -0.713 -0.421 0.180 -0.494  0.973
12 0.581 -0.798 -0.299 0.164 -0.377  0.968
A 0.196 -0.477  -0.656 0.154 -0.724  0.966
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x3 IIHERATFHSRESEFHYKELDFBEERE

Table 3 Regression interpolation model of monthly mean temperature and annual mean temperature in Jiangsu province

Ay iR R?
1 T = 17.283 + 0. 142X, - 0.984X, — 0. 009X, 0.876
2 T = 44.774 —.0115X, — 0.844X, + 0.220X, - 0. 005X, 0.896
3 T = 71.731 - 0. 651X, + 0. 015X, — 0. 005X, 0.835
4 T = 98.176 + 0. 142X, — 0.984X, + 0.220X, — 0. 005X, 0.835
5 T = 97.772 + 0. 543X, + 0.07X, - 0. 007X, 0.810
6 T = 110.36 + 0. 63X, - 0. 34X, + 0.08X, — 0. 005X, 0.911
7 T = 73.933 - 0.4924X, + 0. 004X, — 0. 006X, 0.936
8 T = 56.574 — 0.463X, + 0. 15X, - 0. 009X, 0.952
9 T = 27.645 + 0. 068X, — 0.409X, + 0.064X, — 0. 007X, 0.925
10 T = 18.653 + 0. 123X, — 0. 508X, + 0. 023X, — 0. 006X, 0.921
11 T = 9.163 + 0.236X, - 0.826X, + 0.008X, — 0. 005X, 0.946
12 T = 16.648 - 0. 16X, — 0.969X, - 0. 027X, - 0. 005X 0.938

Y T = 50.053 - 0. 621X, + 0. 04X, — 0. 006X, 0.932

ELTARRX, AR X, A% X, AYE X, AYE ;X AiBRE .

3.2 ZFEEEAEEERIE
3.2.1 AREIIET K

AR S 1 A8 SCBUERT £ T (E 5 i TR 25 K
95 A8 SCHIE I e R A, B S B B Lty
FAN 1R ) L a5 I A Ak B, SR 5 115
JITA st S R 55 i BB ) R 22, DA IR PRAG
WEFERS D W TR E SR
#i X 1R2E (MAE) A3 07 iR 2% (RMSE ) . ~F- 34 48 %)
PR 25 BV S R A TR 22 0 RN T34 5 AR R 25 T LA
S TR FEUASE A 5000 ) A0t 1 28 A0 RN AR (A5 0, R 2
FAIELER /)N | 2 BHARE RUAREADL (oS B v LA A 0o
i)

1 n
EM/\ZizabS(Toi_Tei)’ (5)
n ;-

172

Egys = |:1112 (T, - Tei)2i| ) (6)

K By BRI IRZE | E e R P TR 22
n ROSGES, T 0 T, 50 3RS i Sl s B
SR MR Ak R SR AR
3.2.2 B RAEE T A BT
ASCEPEVL I3 A8 B I 8 [l 39 AN 4w, 8 i
1957—2001 4F fy 1—12 H < B, 5 %) 4l
MLR .IDW ,OK .CK F1 SPLINE 5 #4746 (8, 7F
A SCBIEXT L 5 Fh A {8 7 75 0K B2, FLAm B Y
LS RN 4 iR K 4 T LU H 3T DEM 1
22 TR NE [ 25 )4 (B 7 7 ( MLR) B9 45 H 4R34
AR B T 55 UL AE ) MAE 5 RMSE A9 {H ¥ 5

N R A T2 A TINS5 UL ) MAE
fH7E 0.235 0~0.453 9 Z[A], RMSE {H7F 0.367 0~
0.734 8 Z [A], 4F - 3 Il 0 T A6 5 08 I KL 1)
MAE {E 4 0. 25,RMSE &} 0. 361 3; H:k N IDW 4
{l¥:, 4 H i MAE {H7E 0.616 9 ~ 1.428 0 i),
RMSE {E7E 1. 084 ~ 1. 386 22 1] | 4F - ¥4 Y. ) 75 )
{5 WLIE () MAE {8~ 0. 948, RMSE {fy 1. 226;
SRJG & CK i ME 15, 4 H I MAE {E7F 0.741 4 ~
1.356 6 Z[a], RMSE {H1E 1. 127 ~2.231 Z[f], 4E5F
PSR Y 100 6 55 0 I () MAE {24 1. 010 5,
RMSE {5/ 1.317; ZJ5 4 OK {2, 4 H i) MAE
{HAE 0.826 7 ~1.391 2 Z [&], RMSE {H 7E1. 177~
2.324 2 [a] AP 24 SR I A S5 08 I ) MAE
{H°M 1. 044 4 RMSE {H4 1. 046; 4% A FI4EFE R
B TR 55 W8I0 {7 79 MAE 5 RMSE {8 2 K93 Ky
SPLINE #fi{ti 1, Hi%% 1 MAE B 7E 0. 978 ~2.256 2
] ,RMSE 7E 1. 114 ~5. 349 2 [f] 45345 I i 30
B 5 WLI(E A MAE {E4 1. 061 8, RMSE A}y 1. 268.
AL UL XTI A AR50 0 5 s 04 HE
J¥ 5 MLR>IDS>CK>0K >SPLINE , 5% W4 {5 285 515 4
() =B PR R VL9548 T 1 12 42 0 A R L5 A8 b 3
TR ARV S W RRE, S8 T 4 A R B
MR SR A EAT B A AR G I % T8 A%
ML 2 WA s B B R LA . A, AR SC
AN T R gt a2 1 S-SR A W 5 MLR 27
FTRINMELZ [E] % R® B T 0. 001 S MK A5,
BRSO A 5 m A R B (3R 3).



B Z1E 0 241 AL 250 LRI 2015,7(1) 1 79-85

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2015,7(1) :79-85 83
R4 REHEREAF)NTXEIELR
Table 4 The cross-validation results of five interpolation methods for the validation stations C
A IDW CK OK SPLINE MLR

MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE

1 0.616 9 1.325 0.741 4 1. 604 0.826 7 1.573 2.256 0 5.349 0.453 9 0.734 8

2 0. 860 8 1.277 0.874 2 1.201 0.895 8 1.177 0.978 0 1.330 0.330 1 0.512 6
3 0.898 9 1. 129 1.160 7 1. 306 1.087 2 1. 356 0.998 1 1.176 0.350 6 0.536 2
4 0.939 8 1. 084 1.077 9 1. 145 1.097 8 1. 186 1.040 9 1.114 0.348 6 0.543 9
5 1.428 0 1.125 1.059 7 1.127 1.182 4 1.178 1.149 8 1. 150 0.407 0 0.643 8
6 1.144 1 1. 124 1.3150 1.239 1.3355 1. 287 1.2415 1. 164 0.3122 0.463 8
7 1.267 2 1.329 1.356 6 1.318 1.3912 1.382 1.371 0 1. 386 0.257 1 0.367 0
8 1.208 7 1.337 1.324 2 1. 304 1.363 0 1.370 1.3221 1.375 0.2350 0.326 9
9 1.024 6 1. 386 1.167 9 1. 404 1.004 4 1. 460 1.152 9 1.428 0.271 1 0.4117
10 0.911 0 1. 349 1.123 0 1.471 1.156 8 1.528 1. 066 4 1.420 0.297 9 0.4259
11 0.890 0 1. 356 1.086 3 1.518 1.1827 1. 660 1.090 3 1. 526 0.3150 0.4350
12 0.980 0 1.323 1.178 3 2.231 1.197 2 2.324 1.078 9 1.473 0.3354 0.4825
1Yy 0. 948 1.226 1.010 5 1.317 1.044 4 1. 046 1.061 8 1.268 0.250 0 0.3613
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Fig. 2 Spatial distribution of annual mean temperature based on five different interpolation methods
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Spatial interpolation of mean temperature of
Jiangsu province based on DEM

WANG Li'  WANG Peifa' LIU Aili' LI Ying® WU Hao' LUO Yanghuan'
1 School of Remote Sensing, Nanjing University of Information Science & Technology , Nanjing 210044
2 School of Urban and Environmental Sciences,Tianjin Normal University, Tianjin 300387
Abstract Based on the monthly mean temperature data of 39 meteorological stations in Jiangsu Province from 1957
to 2001 and Digital Elevation Model (DEM) data with resolution of 90 m,a geographical knowledge aided spatial in-
terpolation model was introduced to improve the spatial interpolation result. Comparative analysis was conducted be-
tween the knowledge based spatial interpolation and traditional methods of Inverse Distance Weighting (IDW ),
CoKriging (CK) , Ordinary Kriging( OK) , Spline function ( SPLINE) using the cross validation results, it was con-
cluded that the range of the monthly temperature lapse rate was about 0. 5-0.9 C/ (100 m) in the research area,
and the proposed interpolation method based on DEM was superior to other methods in both interpolation effect and
accuracy.The monthly mean temperature distribution map with resolution of 90 m was established , which expressed
the main trend of temperature changing with terrain and reflected the spatial variability of temperature.

Key words spatial interpolation ; temperature ; digital elevation model (DEM) ; Jiangsu



