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Abstract: Based on daily precipitation data of 2200 observation stations over China in 2009, precipitation at
grid point is estimated by the method of moving window ordinary kriging and three technical experiments
are designed in this article. The interpolation errors are compared between the overall search method and
direction neighborhood method in the moving window ordinary kriging. The different effects of maximum
influence radius and shielding on the interpolation error are also discussed. The sample point selection
strategy of the direction neighborhood method is put forward to sort data points. The results show that
compared with the overall search method for the traditional moving window ordinary kriging (MWK) , di-
rection neighborhood method has the notable advantages of more computational efficiency and high accura-
cy especially in the areas with dense sites. The results also show that good interpolation effect can be at-
tained within the range from 4° to 5° meridional (zonal) arc length for most areas; and the shielding effect
of precipitation is weak. Further more, better accuracy for precipitation estimation is presented when the e

value is equal to 0.1, but it is likely to get worse with the increase of ¢ value.

N IEHEAT I (RO BHFE I (GYHY201106027 F1 GYHY201106010) 3 [/ % Bl
201241 19 AR 20124¢ 12 3 4 A He
VE#H BB M4 . =5 N 3h J1 48 it Wik BT 58 . Email : minquanxiong@ hotmail. com



%Al

EAIA - M Sl 77 100 A9 3 5 ST RS 5 15 T I A R 4 1L+ A 5 T 487

Key words: moving window ordinary kriging, variogram, direction neighborhood method, interpolation error

1 5

H1 T 52 21 Hh B A 5 R LAY 2 S DR 2R ) R
Rof K 11 225 T A8 S A R TR I R TBORS B 48 8 1) B K
SRS AL TR AE — M B . 7E AR 2 1 A 1
W SR RO O R B — R Tk,
SERE TR MG MG AR, R
JEF 78 S R Bk 2R KA AR RN R .
TR G P W AH JE 58 E B : Geard 45 (1999)
FE - TS 7 B9 EOF 23 8] _EAfi A 7 57 8% 5 36 X
KoK B gEAT 1A RIS ERS 2 A T 42 = s Barrel
(1988) M 45 H [ /K 2t , A ] o 7 4% O 125 % B 7Kk Ak 27
A 14 43 AT R AR AL AT T Ak 3t Prudomne %
(199851999 1 i 5, 7. 4 77 1 76 M B &2 A% 1y Ly DX %
Mg H Bee 7K 4k 9 45 4 15 23 #7 5 Courault 45 (1999) Xf
FAS A A A B B A b G5 11 2 Ty 3k A0 B A
{B . BLRIESE (200245 2002b) {5 AT 42 5 s A # R T
B K 375 (8] A8 S 45/ 1T T UG 22 RS2 W
7 s AR (2007 78 1 km X 1 km #% /53 B X H
Bt 7K 5t T J 475 (5 43 A 15 3135 3 5 57 A% 7 ORI
F R B AR 1% 5 i S S v T s O i iR AT R
PO GRS A AL AL B CEMRIE . 201D

MG H G F025 A0 0 AN TR] S 25 Fh 25 B 14 5 57
¥ 97 v A 4K 7= A (Haas, 1990a) , U124 X 38 4k 75 5 3
JE PR (BN 2D (B RT3 5 T SRS T A
JE PR A T R HIZ 50 7R %5 24 IX Sk Ak A% i A
X BCE 2 43 A F o T FH R85 28 5 S A% s XA 24
75 15t 1) DI () DX 358 Ak B 5 ] O[] o 37 A s X
S B T A8 R v S A TR A L AR N Rl
Y2 S 38 e ST T T . Hass (1990b) 7 U8
Sl BEOREXT 36 [ 4 [ B A Al R AT R DT R A (B
NN SR U R < i S O L ATV < 3 7S
(MWK ., 25 5 2 8] . MWK %} 8F 58 %F 42 10 25 18] 43 A
fli 718 A0 0 HL AR = T A (AR BE . Hass(1996) 38
e T W sh B O X 4 e X BUE A T T
& 7 % TR S ST A% T s R0 P v ST A% O ik R g
B TWEE O Kk, Walter 25 (2001) 76 3% 58 757
Ik R T W s w0 g XA A Lloyd %
(2002) 413 2 1 1 J7 X 732 58 3. 4% J7 15 s Pardo-
Iguzquiza 4§ (2005) FE{Z 50 57 k% J7 15 vh (i Wi 2h

H 720 0~22°N 1 22° ~44°E (X B 1999 4 7
A B 250 ANk i A K AT T A, R A Bl
i 1 AT 25 B s o0 A E T T4 R .
4 R AR s AT LA A0 ) B A A B AT TS
SRR IE €/ n = N R S =W i R B e o S A E (N7

— BN Ay o BECOR R K A R L RIAS (] D7 )
AR AR PR K AEJE TE A BRI 5 3 DX 8 e [ K it T LA
BT AR TN S it T B R P 2 AR s TE G HT B R L X
Je ¥ My DX AT R B ST RS A T2 1 B0 8 R
A R K B DRI 1 3l B 10 A 558 T ST A% O S A
R K B A% R Al . AS SCHE 23 Fr s 3l i 0 Y38 3 5 ST
6 7 AR WK AL B S P 43 B Bl L B R AR AE
AR T 3 AR [ A6 (E e 7 2, i T 2 R
FG I AOLAR T 75 R 2 B T SR RS e P AR K
i RE AR5 I %o 4 {0 i A

1 MWK J5 ik B HAE 7K il 5 1Y &
F %

1.1 EBRIETE

P AL s R (XD W 2 B 58 S A AE IR
B HBCE W B H S T 0 50 b 7 22 BT e
HF

E[R(x)]=m (D)
Cov[R(2) ,R(x+h)] = E[R(x)R(x+h)]—m®
= C(h) (2)

AR SERRE y (O BT v () 2.
NCh)

* — 71 . — . 2
y* (h) *zz\f(h);[mx') Rz, +h) 7] (3)

s NCh) S 810 4 ke A 23 B 1 3 36 25040 X 9 %
H.
AR S PR — B O BRCARAGE A -

0 h=0
3
Y =G+ W
2a  2a
1Co"—C h > a

Hrp Co A HE.CHEEME.C+CHERES
fH.a AR,

1.2 BHEANEERIETE

Journel % (1978) & X MHiE T i FFa i3 # . 15



488 A

% 939 %

H AR R X AR - AR i A A 1 KO0 R B
/N PR A A 3R B 22 16 2% fi) [ PR A DR
DX 35 r ] ST AR 3t DA A i v AR Y 3K O T S v
{14538 5 37 S vk (MWD (19 )32 i F 3 4L 7 i
St o R R DXk o O 22 1 X R AE T IX
Sl X o il B P A 9 ST A VR A AR S R vk
At MWK RLRR Al o B0 o DL B R R > 428 i
1 (1% [58 JE BE at DX SRR 22 O 7 i R B A
AT B A A T R 2l

550 v S M O ik A TR Y 2 AR Sl MWK
I e 0] g — WL EL 0 ) 7 — R OB R B e
PEAT ALY 82 SR A T 15 il i BOfEL. 8 T D A% 1F
A5 B 5E vE AR T R (R AR AR 1990 L TE
GLRBE T AT y (W R E

JEA,@&(UQ 7'U,g) +/l - 5/(‘1/0( 7V)
B=1

12/@:1
=1

(0( - 1929"'97’1)

(5
1.3 MWK ZERE/KEH[ESRHERE

Rk B BA LR KA AL B s A (D 2[R
BIR-E it 5 /K 2 2 M) b A A I T B oAy L
FO K B35 (2) 8 S L X 3 22 1 T LA G 3o A
B ity 22 1] 114 72 57 o RO il 3R 78 S o KU RE A8 XS
B K R AT MWK $i {5 ) R Ak o 30 5 22 e ok 200 mT LA
BB e A P O A5 (3D SR 1) 1, K R AE A AT
1) A AN ) B8 23 A 4 s (A AR SR B K A — 2
FEL P — 2 P R e B A 22 TR AR S X 35 3 A7 A
(1 3 R R K L T PR SR A R R L RV R R
558 X0 I TR AE — E WL % R A <08 3 Y A A
AT DAY B A S ARl — Y A
R S 2 72 D 55 BT G o e o A A K R
i 5 A Y ] O R s ) A A PR R A AT MWK
I FVE

Ll MWK #E47 B K B EL I O 7R
PRz R AN A B T AR A A A R 78 3 T O TR
G REANR L)

(DI F G AL RIS KL IR TE AR
IRV P i B R P M L O ] MWK BEFT
WA A AV (L v 288 3] 0 (] AT 5 Xy T 48 S S S AR T T
AR AT 17 A SRR AR A5 2 18] RE AR 1 22 i ) 78 e
PRI 3 B HEAT S LA AR R A A A o

FARBEITH IR . B MWK B 240 K K 340455 5
SN DX B B8 T 2 5 A R AR A
AT RFERE AR X T RGER ORI e AN

(2)MWK X Z 5 4 fEL 19 FE A BEEOR B AR
s (B 0 FNASE R BILE 4 {6 3 A v RO X 7 1 P i
Bl AT A R AR R LR UL B 1 P9 I A R
SRR S 5 AR T BEA 5 T A R R AR AR AT
ORARE R R S B KRR B S ) AH O A 1) S
P o [ Bk UL 3t s i L 20 A B o LA 4
JEARZ S K RARAE L AR TIH R ROR T RE 2 R
M 1) 3 {ELH 52

(3) BB AL 5 pR B 2 B T 50 2 4 B0 U 1Y
TrE B ARG Tk — B N DA
JEE S S S bR R AR M R AR A AN T
B o Ve F AV 1) A2 S R BB Y e 25 E AR G S8
I3 — P72 A S A 2 1 el 2
B H AR L A 2 B0 R T Bl A (HX 2877 35K
RAKIAE . F 3R PR 5 i 18 L TOR BT A IR
SIS ETHR R AT i HEX TR A LT A
A% i T A T I R AN R 2% AR ME R

(A G LI 3 AH A I » — B L 17
ELCBO Dy BARLA — A K N TOULI o+ 00 i A B %
T ORBNIL T T RAEE  [R) BF 32ly Af AN L ey
I UGl A A R R ) M B R A R
AN TR] 2476 I MWK B 3 55 20 % R e 4% o5

2 ARIT7Z M MWK FEK & 1 {5 =
22 1) HUAL

2.1 REAE

BEXH T Bl BT 1A 3 v S M 5 s TR R K A A
AR A A B TR B3 T 3 IR T 5
2.1.1 XEr%E1

il FH 7 (2 483 6 T e © M . #2200 4
003t Py g K AR ELE 0. 281257 0. 281257 [ A% |
AT W7 Z A8 S H E A . BAR MWK 4/ T
SR YU L (LR 7 UL 00 A s 4 1) PP RS M X R R Y
AR AR RN B MWK 75 98 T ik 78 24 /i 9 3580 4%
PR IER BT o A SCHR H J7 040 30 15 2R AT R i ik
o BAEOR B ANT 8 15 Ak 5 D i) 360° [
W2 R0 53 8 32 A T7 A s B A O A R R A
11, 25° FEAN R 7 i b 2 % B B0 (5 il D) d ol



%Al

EAIA - M Sl 77 100 A9 3 5 ST RS 5 15 T I A R 4 1L+ A 5 T 489

9 L A Ry SR A A N Y 2 AR R e R ) 2
) A RIS A 32 A SRAE AL A B A 2 AR 8D
R FE B D TEPRIEBURE SORA 4 TR R R

CE A AU 22 5 45 52 ) 3 A {6V B4 5 F0 i
St s MWK s 852 0 2 0w’ J(AR g4, 2002) . 5
Z WU R B 3G I e ST A 7 R AE R S i AT
A BE 4 B i /D L B0 B AE S HE D) oE A A
{8 I R W] 20 20 2 A I8 BB AF R . I
WGP 240 53 1 32 A T 2 A AR I R A

C2) T Aty a5 L %) SO 000 sl L A1 5 4% b ] 3l
S A 22 AR T 0 AR I R A R R A
b o3 A FERF A U ] BT 3l HIRL 20 A X A
il (AT R 5 T

(3) B KA R BT X 3 e 300 oy W) A ) % 1) S e
T AE /N DX 7K R 45 1) S 1 A i O 55 o 3
MWK 75 DR Y J B 22—

(4) T R PE , 16 45 I B A% i el ) ol A S A K
B 7 BE B R MG DL T S B K R B BT A R
e 5 B a0 e 7K A D R AT 2 f A2 S R HORR
RU AT SEPEREAR . 4 Jy i R 5 60 &0 3 TR AH FL 8K 42
Jry i 2 LA Al S 2 T s B KR e > A2 Oy B Y
Bl A A UL R 2 55 4 {8, ol Tl B DRE T
ST 7 REAER A R R G0 X T 5 B SR
AR o A b PRl Bk 8l R U7 R Y B KR e 2
BREIN 2%e(e=C,/Cre TR N 0. 1,
2.1.2 RKBHZZE2

BRI . R R R R R R
FEAS U B B 2 BE B, 72 MWK gl A 2 T & 4
RN A s A (e y ) FEE R By s y.) s
x My G35 2 28 B TN L B 8 ) R4 e g B 1°
) BB B A A L IR 4 . T R TR BE B AB AT DL )L
Z /0 IOk £

AB=/(x;,—2,)" +(y;—y;)*

H T S AR 5 o3 ) A ST T R SRR R AR A% R
JIE RS I P A8 R 5 R 78 S R RO T IR Y . R
T a ST A AR 2 0 s Z (R 6 &R L B IS fk
725 R T 0 L OeF T T O A S ek R DDA
()P a PRI 2 WS N R B = (o
IO S BEES = (o) @, WX = (o) R K, R Z
BN Y 2 (e FEFZ I X Z A I8 4 i & A 5 il
TR a BRI G FR B (B o SR, A,
TEAN [R5 b 45 2 00 I i ) 5 38 30 1) A R R g B

I RS MR A7 die R W)~ A58 R g A A S A2 R AN
S ] — A& s AE AR VAT LA B R Al i e
RAE A BB O AR [ O R A A SR AR RS AR
e KR M A2 A 56 5 38 FHOUL I 3k A5 199 255 (8] 0 A A 2%
IR 28 5 de K2 ) 2 42 R BURE Sz e i 248 2 1) 22 Ak 3
Bl 0 L2 A ol O8I0 75 g 1 b DX, O D o
DI R AR AR R P & 4 A SR O T T I
BT HIT T LA T R Z ) 28 25 B 17 (1) B 3 7 B 25 0 3 5
B FGE M AR N 1 2 (D) R 1, R
FE AR A o 75 Sl 50 R I 1740 74 50 b DX 8 1 18 T e AR
AT DLURAR o i R i 2 A 2 R LB an K 1071y
28 (A S 1 FH ST 10 UL I A A 2 5 3 (L, W fig
SRR RINIRZE . LA LT R R
M2 48 I 2°~10° 1 28 (4D LK L 04 [ T8 FBl B9 ks
RURE R Z AT . e A% SR B 32 A5
HB A ER A R SR T 00 BEAT A AR 15 25 LA OV T
B AT T 0 O LA BRSO o TR R B B R R
M) e A2 5 A e BUE E 2 R 0. 1.
2.1.3 &XBFES3

He & 90 (BRI o MG T 27 AR & e
NG (RO BN, e=Co/Coe #E/N, 5 N #
SR SR WAV S B ROV R . e HUfE 0. ]
~1.0 3 10 MEE AT HE, 5, 8 O 7 48
UL HRFE I K M AR S 50, PR He & (Bt o
SR AR S B A A L RN B 2 ) R LR B
A O LI RUBE A 5 U0 0% 2% 5 2 0l ) BE K T R
K Z5 K 0 LN 590 2R B o e 0y s i X (4D, 3RoR R
AR /INESF o TR 5 T U D0 L P9 R DG P o o 8 R0 e ) 52 R
afi B 4 00 I T ERCTE T L R A 2 ) A S R B
TE— A VRl AT Al 8 Al TH B 002 0 8088 A
14 X5 %

2.2 ABRREVRBFIE

A 2009 1 H1HE 12 A 31 H4eH
2200 AW 3ty (5 A 38 0 110 %85 3D 08 I 24 /N S 4
Rk & 9% OB, 45 fE A% m0 M BE B 0.28125° X
0.28125%, M4 B ¢ BUE T4 b O A5 TR ™ ot VP Ak
o XK 7 L B E R o 8 MK D) — X AR
At =X B, =X gk IO IX el X P
VAN EY IR EE IS ol P SN I S N AN AP <3

X4 8 A I FE K 5 1 MWK #% 51k
R SR T A8 SCRS: 36y 1) 5 s AT R 3 BT 10 RO
S it AL b Aty JBCOE I (AN 2 5 4 At 2 100 BRI



% 939 %

A

490

AR ) s U
2.3 AEAFRHIRELR

T % 1o 8 A X 3 75 IR 22 P 1 46
YR ZE R HIRZER R AR ML 1 Pron. R LA
LU H 75 o i HE B0 AR 9 DX 491 VR R i A
AR L DX Ty O AR I AR A — E R
BRGS0 BT+ 75 H T i XA R a5 A
[ R R AC B e s SR R N R MNP PN
HAE 20 Zefy i 42 JR i Mk 2] 50~ 60, 4% it MWK
TR IRE 0Gn®) 3B - B A% i 2 R 1 RT3
BRI ALARIT Y 21 % 2RO AR A A (R %)
1026 W3 A2 56 E . R 9076 Rl AT 548 DDA BRI TTRARERT . R 2 @RI IA AR R T
{l. ARAFHE S ME G L 0 5 XLk b Jr ok A I B el A (A HER R I LR AR T T SR A s B R
Z SR A AL RS S LS BR I A S 0 T SR O R A R B AR T X I S LA £ G
{2 T R 22, A PEAG I (8 7 S8 0 45 . SR A USRS B 2 i il AT Al (B AR O (67 908 3 35
J7 MR UR 22 T a0 PR 2 FOF IR 2 AR I AG G A BRI S AL A IR B T Ay H Rl g5 R oK L I i A

1 A Xk 4y
Fig. 1 The regional division of China
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Table 1 The interpolation error comparison between overall search and direction neighborhood in 8 regions
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Fig. 2 Variation trends of daily precipitation interpolation error according with maximum influence radius

(a) national mean RMS error and absolute error, (b) national mean error, (¢) comparison of RMS

errors of 8 regions, (d) comparison of absolute errors of 8 regions
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Table 2 Comparison of mean errors (unit: mm) of daily precipitation interpolation in 8 regions
PN IR A4t B o [k b i ] KAL R k]
2° —0.009 —0. 006 0.002 0.002 —0.053 0.001 0. 008 —0.001
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Fig. 3 Variation trends of daily precipitation interpolation errors according with ¢ values

(a) national mean RMS error and absolute error, (b) variation of national mean errors,

(¢) comparison of RMS errors of 8 regions, (d) comparison of absolute errors of 8 regions.,

(e) comparison of mean errors of 8 regions
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