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Abstract. Using 40-year meteorological data at 660 conventional stations in China, the influence of direct interpola-
tion (DI) and integrated remainder method (IRM) on temperature was analyzed by 3 intepolation methods of IDW,
Kriging and Spline. A method of removing deterministic part in temperature was put forward which can improve
temperature calculation precision. The error was contrasted from time to space and the interpolation sensitivity to
station density was investigated finally. The result shows that: excluding some months, mean absolute error
(MAE) of IRM was in 1 ‘C which was 0.6—1.6 C lower than DI, the precision was improved by 38 % —85%.
The precision of IRM did not rely on station density and interpolation method which has a high accuracy and stabil-
ity. That means it is not the main accesses of increasing observation stations and modifying interpolation methods
on improving precision of temperature calculation.

Key words: temperature, direct interpolation (DI), integrated remained method (IRM)

BB IR B AR 0 3 2 TR /IN A R B X
5 F PR VI 2 /0 1 B R A L 8 X AR A e
B RS S EERE L, TR

AR ST K X P R TR AR BT A Gl B A B 2 1 4 A R 50 L I AN 5 R

* BHEIRA AT B B (GYHY200806002) FIVLJ5 48 2008 4 i 3 i AL 0 58 £ BHIF BB 1 (CX08B_02172) ¥t 1y
2009 4 9 7 9 ARG 2009 4¢ 12 J§ 10 A& & Ha
AR K BN BRSS9 A PFSE. Email: nuistgiszd@163. com



1z

B PR PR V-5 2 I B v X B .

R 20 o DRI 2 A0 P A B 6% O D00 % e, SR G B
T IS R A A, — R R R AR
S5 U I I

AW AORIES ik EEAWRE: —Z2FH]
2% (] A4 BR B3 Al B AT A s R ST 20T
Mo PREE TSR AT R A I LA R A . b A
TR R R Z SRR 2 ETY . R
20 4l 90 AR LI, BB GIS H AR #9551k hif
FH 2 (R4 (B J7 06 00 Fh 28 R 1K 384 22 RS BE S 7 42
1o P A AR 2 () PR AR O T A 0 A S Lk
(IDW)O™ | 5 37 k% ¥ (Kriging)™ | K 4% 86 %L 3%
(Spline) ™™ | £k 4 P 4 7 (linear interpolation) | XY
2 M 94 12 (bilinear interpolation) 48, K& T 5% £
B, A [v) AR 7 12 7 81 19 R 5 1) 20 A 45 SR AF TE L
RS- AR TRI IR 58 I Oy 1 I3 il 25 18] Y 4
FEAAAE ] R — 2 RN R AR 4
Xt e e B AT A TRV (5 5 vRH . m S ARk, AN A
FERMK LN 7 IR E Y B E
SELSII R A T b DX T I AR B R e AT LR
AR o 4 (EDRG B2 5 il AR 46 4R R T 5T DEM
22 UL M (81 UH 253 [ 4 0 3k o O B2 R 2 [ 43 A 3
TAEGARE T 2. H UL AT U0 L 0 1k ik RN B AL
BT 12 45 5 2 R W 50 UL 25 18] 20 A e A1k 2 A #
(o a2 S 0 A8 B i DX 4 HE K b B PR T N A
(1) 3% 22 R 45 G 0k U B HE AT B0 A AL L (3B g
LIS 23 HMEME S (B T3 15 1 A [R] X 25 (1] 3% 22 4 (B A
JE B

AR SCLAZE A ARy 4 B SR R i R T
Hh R S R TR O (B TE TR L 0 45 BE R B IR ERON
T B 52 D) L BE BIL IR 43 43 TE I8 R P 30 R B A R S
ok SO i s R SR R RO 3 RIR A vk X EE T
A (R 25 A AR T A IR A [ S R 22 T F
TEMIER F 0B T 5 w0 A5 TA) 4 (EORS BE 1 PR
WD G S A% R A M G RIE A E =
F18 2 18] 478 (EDRG J32 3 Oy M B U 9 5 JLT & A
T T SRR

1 BERL AT
1.1 HiERIE

AEH SR KE T2 E 743 S8 MR L0
19612000 45 (14 S I B (R, 5 3k A ol Fn A< 4 3k o
) 280 A 1) SO R A ) RD O O A OB R F

FT 30 4FMILA 660 M EW. GUZKE 4K .IE
POV T 2 EL G R B SR 25 W 2 A
K1 PR

>» 7

A

/,/)
v

0250 50010001500 2000
e ———— |11

it i |

B 1 4 660 A ML Gl 25 8] 43 4 1]
Fig. 1 Distribution of 660 conventional

meteorological stations in China
o AL 3
1.2 ZHERIE

SARTE ML 2% . i T AR £, AR SC A H
JFH (1 3t 2 PR [ 051 32 Sk 491 Of e AR b 1 A
SEPEFR 4y RDARE 26 B 46 B Vg B o7 [T I Oy AR L B
T E TR AT LLAE L R AT M R M YT RE A% R
BEALFR A X #4r LAsR 22 AT KR, B I 5 — Hb g 1)
SRR N
T=a+bp+aA+dh+ AT (@D
XA T R EWMECC) o NEEC) A NEJE
)y h SRR E BE (m) sabyed R EE R % (D
HET 4 T AT R E P R T G B R T X SUR
AN
FI 4 660 A 4l 1 SR B RHH A 20 (D
BTG A SR G SR R 1 R AR 1 AT
1 HREEFEARSKITSHE

Table 1 Statistical parameters of geographic regression

H R a b ¢ d
1 0.9619 59.6380 —1.2840 —0.1388 —0.0036
2 0.9535 59.1593 —1.1453 —0.1551 —0.0035
3 0. 9450 59.1732 —0.8588 —0.1885 —0.0039
4 0. 9430 57.4719  —0.5605 —0.1990 —0.0046
5 0.9310 53. 3881 —0.3632 —0.1741 —0.0048
6 0.9243 49.8113 —0.2180 —0.1534 —0.0048
7 0. 9348 46.2926 —0.1744 —0.1155 —0.0049
8 0.9420 47.2446  —0.2410 —0.1113 —0.0048
9 0.9606 50.8229 —0.4536 —0.1191 —0.0046
10 0.9727 51.6777 —0.7012 —0.1046 —0.0044
11 0.9733 56.7160 —1.0069 —0.1197 —0.0044
12 0.9689 59.0759 —1.2204 —0.1320 —0.0040
AR 0.9827 53.4942 —0.6834 —0.1371 —0.0043
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Note: R is multiple correlation coefficient
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Table 2 Mean absolute errors of cross-validation in China

B EE LRRRIE

A IDW  Kriging Spline IDW Kriging Spline HAER
1 1.5142 1.4755 2.1768 0.9277 0.9450 1.2154 651
2 1.5492 1.5204 2.2480 0.9056 0.9177 1.2177 650
3 1.5433 1.4952 2.2702 0.7552 0.7812 1.0220 650
4 1.5762 1.5280 2.3246 0.6484 0.6743 0.8335 650
5 1.6113 1.6559 2.3690 0.6320 0.6494 0.7916 651
6 1.6380 1.6785 2.4593 0.6290 0.6415 0.8193 652
7 1.5946 1.6256 2.4275 0.5921 0.5849 0.7911 652
8 1.5658 1.5899 2.4089 0.5627 0.5428 0.7815 651

©

1.5243 1.5550 2.3224 0.5689 0.5677 0.8202 651
10 1.4580 1.4159 2.1643 0.5675 0.5644 0.7945 650
11 1.4408 1.3925 2.0918 0.6392 0.6519 0.8314 649
12 1.4319 1.3954 2.0281 0.8363 0.8511 1.0608 650

44F 0 1.5374 1.5274 2.2744 0.6887 0.6976 0.9149 7807
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Fig. 2 Spatial distributions of mean absolute error by cross-validation (a) DI, (b) IRM
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Table 3 Statistics of mean absolute error in 2005

A AR LiA R
IDW  Kriging Spline IDW  Kriging Spline
1 1.3421 1.3277 1.7717 0.7932 0.9140 1.0521
2 1.4454 1.3850 1.7553 0.8506 0.8775 0.9052
3 1.5446 1.4992 1.9901 0.7161 0.7901 0.8711
4 1.5586 1.7595 2.0063 0.6247 0.6837 0.7827
5 1.4927 1.6529 2.0245 0.5840 0.5846 0.7885
6 1.5219 1.5819 2.1793 0.5895 0.6242 0.8511
7 1.5181 1.5938 2.1794 0.5899 0.5661 0.9285
8 1.4092 1.5087 2.0831 0.4604 0.4334 0.8153
9 1.4230 1.4958 2.0813 0.5378 0.5362 0.9195
10 1.4541 1.4998 2.0218 0.6666 0.6960 0.9248
11 1.5115 1.4743 1.8951 0.7174 0.7262 0.8678
12 1.4180 1.4592 1.9069 0.8341 0.8424 1.1042
AR 1.4699 1.5198 1.9913 0.6637 0.6895 0.9009
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Table 4 Statistics of mean absolute error in Zhejiang Province

A FAEAE LA Rk P
IDW  Kriging Spline IDW Kriging Spline
1 0.9238 1.0275 1.5036 0.4499 0.4593 0.5170 47
2 1.0458 1.1611 1.6091 0.4925 0.4556 0.6262 47
3 0.8344 0.9556 1.4315 0.2840 0.3119 0.3189 47
4 0.9345 0.9883 1.4345 0.2977 0.4023 0.2175 47
5 1.0002 1.1050 1.5768 0.2776 0.3581 0.2356 47
6 1.0335 1.1386 1.6531 0.2753 0.3380 0.2655 47
7 1.1143 1.1323 1.7507 0.3777 0.4158 0.4165 47
8 1.0577 1.0597 1.8427 0.3589 0.3202 0.4678 47
9 1.0046 1.0346 1.7964 0.4231 0.4127 0.5452 47
10 0.9737 1.1571 1.7364 0.4686 0.4991 0.5594 47
11 0.7902 0.9831 1.5442 0.4698 0.5464 0.5061 47
12 0.7257 0.8506 1.3357 0.4161 0.4951 0.4336 47
424F 0 0.9532 1.0495 1.6012 0.3826 0.4179 0.4258 564
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Fig. 3 Relationships between station density and interpolation precision
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