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Abstract; Methods, such as part interpolation, whole interpolation, multiple-linear regression and integrative model were
used to interpolate the precipitation based on the annual mean precipitation from 120 climate stations in Hebei province and
its adjacent areas (from 1971 to 2000). Results showed that numbers of interpolation climate stations, type of interpolation
model and parameters of model influenced the interpolating precision. The smallest mean relative error (MRE) appeared in
Spline or IDW models, followed by Kridging models, and bigger for the error of whole model Trend and Linear Regression
Models. The integrative model, such as part model and linear regression model, could improve the interpolating precision
and error distribution. In conclusion, integrative model is the suitable interpolating model for 80 and 40 climate stations in

Hebei province, and IDW2 is best for 20 climate stations.
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Fig.1 Distribution of climate stations for interpolation and checkout
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Table 1 Comparison of interpolation error of different climate stations (% )

RMETT BRI

Interpolate methods Search radine MRE_80°  MAE_80%®  MRE_40 MAE_40 MRE_20 MAE_20
REEE A (F5%801) IDW1 12 0.00 6.86 1.13 7.67 -1.12 8.59
R BE B IR ($65 2) IDW2 12 -0.01 6.14 0.39 6.91 -2.50 7.41
R EE B IR ($6%k 4) IDW4 12 -1.50 5.44 -0.12 6.77 -3.57 7.95
PRI 74 HL 4 ¥ Kriging_circular 12 -1.91 5.56 -0.73 7.02 -4.78 7.76
5505 B 41 Kriging_exponential 12 -1.85 5.56 -0.69 7.03 -4.55 7.60
T2 17 74 B 4x ¥ Kriging_gaussian 12 -1.69 6.07 0.06 7.74 -5.20 8.08
2R 75 L 49k Kriging_linear 12 -1.88 5.58 -0.73 7.00 -4.74 7.63
BRIE 35 H 49 Kriging_spherical 12 -1.91 5.56 -0.73 7.03 -4.81 7.78
B4k Spline 12 -2.81 5.50 -1.29 6.42 -4.79 8.78
— YK Trend_1 -0.03 9.26 0.13 9.83 -2.01 9.76
TR Trend 2 -0.67 8.25 0.58 9.06 -3.82 9.21

DT #4558 (80 M) 5 QT HIAUA iR (80 M)
U0 TR IR (18 2R i ) O 6 EATARR L BB A B, 8O 1l i Y A7 (LK BE T S PG, 40 13l k50 20 A
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Table 2 Comparison of interpolation error of different climate stations ( % )

RMETT BRI

Interpolate methods Seonch i MRE_80 MAE_80 MRE_40 MAE_40 MRE_20 MAE_20
R BE B A (365 1) IDW1 6 0.75 16.25 0.39 7.38 -2.30 7.28
R BE B IR ($65 2) IDW2 6 0.59 16.29 0.04 6.89 -3.05 7.18
R BE B INAE ($65 4) IDW4 6 0.55 16.52 -0.16 6.80 -3.64 7.96
P 75 B 4 ¥ Kriging_circular 6 0.10 15.84 -0.62 7.00 -4.36 7.75
$5 5075 B 49 Kriging_exponential 6 0.16 15.85 -0.59 7.03 -4.21 7.66
T2 17 74 B 4x ¥ Kriging_gaussian 6 0.04 15.90 -0.06 7.71 -4.61 8.52
2R 75 L 49k Kriging_linear 6 0.09 15.83 -0.63 7.00 -4.36 7.74
BRI 75 B 49 Kriging_spherical 6 0.10 15.85 -0.62 7.00 -4.36 7.75
B4 Spline 6 0.75 17.14 -1.11 6.97 -5.24 9.31

BRI AR, A B R RIS RO SRR KR RS . BRSO R B R (E X I
BT, BRI, B G — B3E T XS AR (L7 ¥
3.2 BKSEE SR BRZTTEIES T

BT A IR SIEERNMERR A RNE EBSHE R KA, (BEEE % B K 3R 5
HF. BWkKRERS A RERKMEZRME T, REBEKELNEHIATX—RF &
X AAT ILFELL L REK B 51 R A L R A RS R o (B RRE MMEK 58RI LR 08
WRBEA R, L, S A B I R T B M ek, — 28 R ROBE [ /K AR B 4 PRISM 5| A T X 22 1 [H
T ABIEEIAGEE R PO 3 MENAE T, R ST B E T X U A 1, 4 5179 BRI
80,40 .20 i s K Z TCRME A T RE AT

Yy = —2815. 744 +39. 320a -31. 5795 +0. O11c (3)
Yo = —1564.997 +27. 639a —-28. 5315 - 0. 029¢ (4)
Y,, = —2893.705 +47.391a - 54. 464b +0. 075¢ (5)

KA, Y o ZIuditk BAE I F MK R o NEBE,b WAL, c K.

R A2 oStk BT KR ERIR 22 BOR (3R 3) , B A BEIX 20 MK AR AE X R (AR (B A 0 R
), ANBE RN T A XS R B, (HE BT CAE TR R R R [ R 2 5 26 B2 kBT T MK i
(B A, ] AHLER 48 7R Bk A R IERE T — 25, IR, 4 [N A e TR R SR A B AR 25 5, BRI 5 1
(675 4k , J ik — 2§ s M ZK A ADURG B B — S B
3.3 ZRER{ETE

BEFRZE BN LR (80 MG {E N R A LEH Spline I IDW4 3£ ,40 MFE{EH 5 K936+ Spline 15,20
AR S LR IDW2_6 I IDW2_12 %) 5 [l S5 SR 054 g WA~ R ma B 7, i 5 Mk SE B Y
ZILEAEEE , S ZIn M EH TR

Y, = 114.055 + 1.1565 — 0.346P (6)
Y, = 106.508 + 1.452, - 0. 636P (7)
Y, = 131.980 + 1.183S - 0.421P (8)
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Y= —78.123 + 0.767I, , + 0.433P (9)

Yo = —34.372+ 0.7181, + 0.396P (10)

3P, S Jy Spline BB {HSER , 1,0 IDWA IEIHREER , 1, ,, o0 12 MR A K IDW2 IEAE(ESE R, LN 6
NI R RR IDW2 SRR(ESER , P WK AR

*3 TEFEEGRRREETF#EE
Table 3 Selection of the best interpolation methods of different climate stations (% )

BT ¥

Interpolate methods
AR (R 12)
Spline_12

SRR A: (4654,
R 12)IDW4_12

SEEBIA: (48512,
R 5 12)IDW2_12

SPEBSIMAGE: (485K 2,
&) 15 6)IDW2_6
E v A EVES

Multi-linear regression

LRI

Integrated means

MRE_80 MAE_80 MRE_40 MAE_40 MRE_20 MAE_20

-2.81 5.50 -1.29 6.42

-1.50 5.44

-2.50 7.41

-3.05 7.18

0.04 9.25 0.43 10.29 -2.89 9.73

0.42(Spline_12) 5.34(Spline_12) 0.75 6.47 1.66(IDW2_12) 10.27(IDW2_12)

0.58(IDW4_12) 5.58(IDW4_12) 1.64(IDW2_6) 10.72(IDW2_6)

LRETRIESS R B R 80 0140 ol U4 Xt iR 22 MAE A B/, 00 T 4 (B B2, (5 20 b AR e i E
BASEIEIEAEEE (R 3) o 80 MU MYLR SN SE RIFAR T (8 X AR B X A 3R 22 MR BE , fob 8 Ak R 45 2R
FEBAEREK I IE % B Sh T8 BN (5% ) , J& 5t Spline 4 {8 i) — MRIF I IE. 40 A3k 2 M 25 4 B L
Spline i E 77 1k A AP AR R 7K DX dgiR 22 i /N e 28 Jl o s K IX iR 22 /N (P 2) o B ESRAE R i 2R
DR R 2 (AR L5 BRI T e A A R 22, B AR 5 e — R B2 bR IR 22 (W IR ZE T7 A, B —>
HIE—AJ 5, AT DAREARUR 22 s BT R 22 7 (e AR [ U S 3 R R 22 ), [ Ak 3 T A2 4 U 2 4 o ZK A JBE 119
ARV, R, SR AR E DT VA SR BE T AT RERE R 1R 22 0 L B R NS B /K AR AE IX 3R (i 7K v L IX. AR
X)) EAE I TT 5 o
3.4 LA SRR B A RE B
3.4.1  RIRIEAES R RR NS EAR (E 7 1dE

ARAE SR AT , 04 X5, 80 40 MRS 5 ) e AR (6 77 1 R B AR Ik , 20 AN (B 6 A PR B R A £
TrEN 6 AR R IDW2 3, 80 i sl R SRR E P X IRZE N 5. 34% , FIIAHRIFIRZEN 0.42% ,
G {E LU SCIME I i K , (ELE AR IR ZE B/, BEAS IX 7 th AR R K B BER(E A O R AE AP0 540 Do R SR & 14
TE IR ERZEN 6. 47% IR R 229 0.75% , 416 LU SCIUIEM i K, BMATRZE R T 80 ol i B fEL iR
2=, BEAS Xt R 20 0 (R O AR B AP 05 20 BB B AL 6 MR R 3 AU IDW2 3P 3 48 X iR 22
7.18% ,AAXTIRZE 3. 05% , 4 {E FLSC I EAR , BATRZER, HAEX 7t A B (B H 0 AR P B o X EL2)
Hri s ,80 Aol AL T Spline FIZTCL M [B]H Y £5 A4 (B 5 2 RS T I P IR ARAR 1 77 25
3.4.2 T 80 MUk R LR BT Jb A SF K B 0 AT RRIE S A

TTA6AE K S 12 3 X 38R 80 /1 s K £ AR IS SR B « T L4 ARk 80 297 ~763mm, FEILIBI/E
Mo AR R B X, S K B AR 700mm LA b, 8 fb— RS A X K R AR b . KATIL
AR R K Pl A K B 600mm 7277, FE7K HR o H BAE B P S AR 22 35 B R AT L X Wi 4k
300m PA_E X3, AEAbP SRR IRV I X3 BEAE RO SR AL RIS A X K Bt AE S00mm DA b [EKARMEIX
HILE TR 130 b e PR 2t , 4E KK B AE 400 mm DR, BE/KAIRE O ZE AR R B AL R BESS AL . AL
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Fig.2 Comparison of MRE distribution of precipitation modeling of 80 and 40 climate stations
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Fig.3 Annual precipitation distribution of integrated modeling of different climate stations
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(2) 3#EH% ArcGIS 9. 0 &M IR EAR T B AT {6, J7 #R 4 (EAR Y IDW , Spline AHXT R ZEHL/N, Uk Hy
Kridging, B (AR Trend MR ZHN . RHBERL A AR ol SR SR AR EAG B, 245 2 D200 5 00
A R BARAE DL E , — e B FBRIA AR 12 A BIRT  (EAE STl i A RO IO T, ATE 0 R ol i B

(3) EHXHAIbAE BN X, BT RK S 2R G R Te4 M [ I GE 175 5 B4 (B0 B B, A RE
HEAT KRG, (R BRI R A SR SR (AT, BB — B LSRR (RS . 80 -1 40
Al R KRB R B 07 5 W 3 T Spline AU [B1H M £5-E B T 1k , T 20 />3l s I B (AR AL 7 5 N
6 MR R IDW2

(4) ZET 80 o AR K ER SRS R B T LA AR 3 R /K 8O 297 ~763mm, [ 7K g fELH L Dy 7
ILFERE EF il e A 2B B RAT IR YL, AL R — A R — X R (B X B K R IX D J
PR VEAL, WAC 5 AP B XA X

ERBIFEAE R BR T KA R 2 Atk (AR (T R M B A R E . ARBE (AN 4Bk) Lo
R AR AR (A RE R AR (L0 , FT S I AR A6 BE IR S5 R T AT AR IL s B R 2% L STl ol ) D /N X
SR T 2 RRVAR I BE BB 1 S R T s — R XA (T BRI (B AR, K IX A L (4
) BRI 5 S8 ARG AT AR S & (R DA 6D , AR ZEAALAR (SR, W B I8 GI AL (A2 IR SF
HT 5 RHERAIL G . 5IAHAE T, s BU(NDVL) t 2 — RS 5 A L™ B3 (45 SR 1) B P 9
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AR AR, , B STt PR 23 A 5 B X SRR
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