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Spatial Interpolation Analysis on Precipitation of Southeast Slope of
the Greater Hinggan Mountains Based on GIS Technology

TANG Hongyan, NIU Bae-liang
(X ing’ an League Meteorological Bureau Inner Mongolia, Wulanhaote, Inner Mongolia 137400, China)

Abstract: Using 26 meteorological observatory data from Xing’ an league Inner M ongolia and its surrounding
areas which located in the southeast slope of the Greater H inggan Mountains, semttheoretical and sem+ em-
pirical regression simulation of climatic resources was used to establish 18 models of spatial distribution char-
acteristics of precipitation of Xing’ an league Inner Mongolia. All the 18 models pass statistical test at the sig-
nificant level. On this basis, using GIS technology and 1: 250 000 digital map, the authors interpolated pre-
cipitation of Xing an league Inner Mongolia to the 3" x 3" grid. The results show that annual precipitation
are gradually increasing from southeast to northwest. Annual precipitation reduces with increase of longitude
by 24.7 mm/ 1°E and increases with increase of latitude by 37. 6 mm/ 1°N and reduces with increase of height
above sea level by 6. 4 mm/ 100 m. The results provide scientific basis for rational utilization of water re-
sources to meet agricultural production and distribution of industrial base.

Key words: precipitation; model; spatial interpolation; GIS

[2]

R 1984
) , , 1988 1992
, ) , GIS
20 60— 70 , , [1214]
. (
100 km),

:2010-05-11

: (2007BACO3A02- 3); (200513)

: Efl%( 1966- ), *, ATREFEAN GRIARN, £ 2AF REAE AR IR B #5005 5% B-mail: wsyythy@ sohu. com



6 : GIS 199
tF(N%z) y
N GIS ;A_’ym_—
Ay m F(A®z) , (1)
(2
e Y e s T=F(MA@ 0
I BRI VRS ik yo R o
1.1 (3)
y = d(AD+f(z-h) (3)
(44014 - 4739 N, 119°28 - 123°38 E), X @ h
6 X X+ AN P= Bt N,
. 598.06  hm’, 8 AN Ae i
- W(N ¥ f(z=h)
’ ’ (4)
’ yi* = at+ aixi1+ a2x2+ -4 aixr+ -t AnXm
’ ’ (4)
60% , 21%, 19% Lyl — :
? xXi— s ai —— N
1.2 1.3.3 5 5 AEEA A5 AT ik
1: 25 53 7 3
(3”)( 3//) : (6)
8 N 9 n N
4 , &= (n yi/yi=1) (5)
y: - ,'_’yi—
6 . 18 <5% ,5%< | 8l <10% ,
’ 10%< |8l <15%
4 26 i 1971— 2000 1.3.4 T REEHE REEAEH R G B AR T
18 *
1.3 .
1.3, 1 3324385 #Hhy &2 11 25 )
, Citystar 4.0 , (6) ,
’ / // 2 élﬂ:l:%_'_?‘ﬁj\*ﬁ
(3x3)
1.3.2 MR o AR Z S gk 2.1
(¥ (9 (4
( .
) (2) ( ,
) 1 Yy = ao+ a1x1+ a2x2+ asxs (6)
% (1) T ao, al, a2, a3 D X1, X2, X3

y= F())"P,Z)‘l' Aym

(1)




200 17
23 , 1,
(R), (), (9 1
1
R a 6 6
1 y= 1730. 0- 24.7278x 1+ 37. 6327x,— 0. 0642x5 0.9016 0. 01 3.9 2.2
2 y= - 330. 1+ 3. 3658x,— 0.834x>+ 0. 0221x3 0. 6349 0. 05 6.9 4.8
3 y= 3058 5- 35.6577x 1+ 35. 7897x,— 0. 1432x3 0. 8244 0. 05 3.1 3.0
4 y =—-514.5+ 2. 9195x,+ 4. 5185x,+ 0. 0218« 0.9268 0. 01 5.0 4.9
5 y = — 463.6+ 4. 4201x,— 1. 6844x,+ 0.0339%; 0.8234 0. 05 8.2 7.6
6 y = 2646. 6 33.5943x 1+ 40. 9746x,— 0. 124x; 0. 8847 0. 05 4.4 2.7
7 y=— 77 8+ 0.7243x,- 0.2478x,+ 0. 0065x3 0.7780 0. 05 10. 4 9.8
8 y= - 34. 0+ 0.3808x;— 0.2652x>+ 0. 0045x3 0.7808 0. 05 9.6 9.3
9 y= - 173.4+ 1. 8583x,— 1. 135x>+ 0. 0115x3 0.8216 0. 05 7.5 3.0
10 y= - 208. 1+ 1 5692x,+ 0.6138x>+ 0.007x3 0.7776 0. 05 5.9 3.2
11 y=51.3- 0.0618x,— 0.3129x,+ 0. 0036x5 0. 6529 0. 05 4.8 4.3
12 y= 598.1- 6. 5209x+ 6. 1556x>— 0.0179%x3 0. 6941 0. 05 4.1 4.0
13 y= 2432. 5- 25.7887x 1+ 19. 3109x,— 0. 1071x5 0.7394 0. 05 4.9 4.4
14 y=27.9- 3.3481x,;+ 10.3231x,—- 0.0183x3 0. 8670 0. 05 4.6 4.8
15 y= — 255.3+ 0. 5559x,+ 4. 8838x>+ 0. 0085x3 0.9610 0. 01 5.1 7.0
16 y= - 259.2+ 2. 3635x,- 0.3653x>+ 0.0133x3 0. 6336 0. 05 8.3 2.7
17 y= - 191.7+ 1 8715x,- 0.8023x>+ 0.0125x3 0. 8857 0. 05 8.4 8.7
18 y= - 160.0+ 1. 4433x,- 0.3691x>+ 0.0103x3 0. 7890 0. 05 10.3 9.8
1 1~ 18 (1- 12 ) 44% 67%
(3-5 ) (6- 8 ) (9- 10 ) - 5%~ 5% , 1 12
(11 2 ) (4-9 ) 1-12 10% ,
2.2
2.2.1 HAXRAR 1 , 18
(P 222 FREERABRE R k&R
0.05), 3 (P (2 ,
0.01) , (&),
(&) (6i— &)
(b ;
2 mm
5 5, 5i- & 5 5 5 - &
4.8 3.9 3.2 2.2 1.0
6.4 6.9 -0.5 6.8 4.8 2.0
3.9 3.1 3.7 3.0 1.7
6.7 5.0 7.1 4.9 2.2
9.5 8.2 9.2 7.6 1.6
4.1 4.4 -0.3 4.5 2.7 1.8
2 6 ;6
2.3 .
GIS ., 3Ix3
, 3// x 3// 1



6 . GIS 201
440~ 460 mm, 1.7 mm/I°N, 1 0.3 mm/1°N,
; 0.4~ 1.1 mm/1°N  4)
420~ 440 mm, , 1-5 9- 12
; 420 mm, 3.4 mm/ 100 m, 5 0.4 mm/ 100
s m, 0.7~ 2.2mm/ 100 m;
73% ~ 76% (250~ 370 mm), 6- 8
(4-9 ) 93% ~ 94% , , 14. 3 mm/ 100 m,
s 1% ~ 2%, 6 8 1.8 mm/ 100 m,
30 mm, 6% 6.4~ 12.4 mm/ 100 m

460 440 420 400 380mm
1
(1 1- 4 6
-7 10- 12 ,
5 8- 9
(14. 3 mm/100 m), (2.2
mm/ 100 m) (2) ,
5- 8 )
) 35. 7
mm/ 'E, 5 0.06 mm/’E,
3.4~ 33.6 mm/ I'E; 1-
4 9- 12 ,
R 4.4 mm/1°
E, 2 0.4 mm/1°E,
0.6~ 3.4 mm/1°E (3) ,
4 6-9
41.0 mm/ I’N, 4
0.6 mm/ I’N, 4.5~ 37.6 mm/1°
N; -3 5 10- 12

3 e

440~ 460 mm,
420~ 440 mm, 420
mm , 73% ~ 76%
(250~ 370 mm), (4-9 )
93% ~ 94% , ,
1% ~ 2%, 30
mm, 6%
R 37. 6 mm/ I°N;
s 24.7 mm/ I’E;
, 6.4 mm/ 100 m
[14]
[1] C.A. . [M].
, 1963:4583.
[2] . L=sl5a /
D o (1. , 1976, 26(8) :
371+ 337.
[3] .
[J]. , 1984,10(4): 227.

(T4 % 206 M)



206 17
13407 EAUER S 13407 5% YA 4 7 7K
DU A 49 K 3 VU A K 9
g 133017 v RGNS g 1330F ™ T L v K
:Ei ST e ﬁ : ”“:——--_.."‘..____-_-_;_. ;;;;
® 1320} - ® 13200 T TTTTTRTY
1310 s ; . . 1310 . . . .
59000 62500 66000 69500 73000 59000 62500 66000 69500 73000
Yl 4 F7/m Vil A4 %/m
—0.54Fm’d - 1L.5SAm/d - 1Am’/d ---27m’d
8 30 I- f ()
BT K IR R B/(Tm’ » d7) (3)
0.5 1.0 1.5 2.0
0 ' ' ' o
3_
8
X 6}
N R LR EIES 3
of  —m—PUAR I 5 0] 4 A FE /K [1] ; [c1//
——fEH) B REK
1ol R AL AR K
.2004:588592.
? [2] : ,
. (1. , 2003, 25(3) : 14+
L oA
4 Z5 W 146
) [3] [M].
, 1981:25-51.
( 1) 43 ”» [4] . [ M ] . . »
( ) 1992: 44 52.
’ ’ [S] Chiang W H, Kinzelbach W. 3DB-groundwater modeling
() ? ’ with PMWIN a simulation system for modeling ground-
? water flow and pollution| M]. New York: Springes Ver
K lag Berlin Heidelberg, 2005.
[6] . [M]. , 1993:
(2) ; 183-201.
) () [7] ) : [M].
30 a () ) , 1985.
) [8] , . [J1.
, 2001(6) : 36-33.
(L3#4% 201 W)
[ 4] [J]. , [J]. ,1996(4): 11-14.
1988, 46( 3) : 319-326. [10] .
[3] . [J]. , [J1. ,1993, 16(2): 7L76.
1992, 47( 4) : 3023 14. [11] , , )
[ 6] ) ) [J]. ,1992, 12(4): 27-32.
[J]. > [12] > , , Citystar
1988,3(2): 10+ 112. [J1]. , 2003,
[ 7] ) ( HI[n. , 24(1):4750.
1985, (3) : 34-38. [13] , GIS
[8] ) ) ;o [J]. ,2009, 25(2): 263-267.
[J]. , 1996, 12(3): 144 148. [14] R s GIS
[9] [J]. ,2010,17(1): 10-14.



