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A datigic modd for the spatial distribution o precipitation esimation
over the Tibetan complex terrain
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Abgract We propose a détigic node for gatia didribution of precipitation edimation in Tibet by usng both
digt devation data retrieved from satellite and precipitetion data reorganized from al the twenty- seven synoptic
dations in Tibet. The dations are divided into three kinds acoording to their terrain doping directions. The data
o precipitation of each kind is analyzed usng the multinomia regresson of the ordinary leag- square method to
edablish the regresson equation between precipitation and its inpact factors such as longtude , latitude , height ,
dope, doping direction, and close limit. The results show that the correlation between precipitation and inpact
factors are very dgnificant. The mean ablute error is 0. 93 mm, and the mean relative error is 1. 16 %. The
edimated precipitation correctly replicates rea digribution of precipitation quaitatively and quartitatively.
Keywords Tibet , Precipitation digribution, Orographic factor , Gaographic factor , Edimation nodel

(40333031) (973:20040B418301)
(20030284019)
,1980 ,
* - . Emall :yuanasm @netra. nju. edu. cn



536 (ChineJ. Geophys.) 48
( , time-
independent eements)
n ” [2] .
, , (time-
, dependent meteorological conditions) .
26.30°N  36.20°N ,78.15°E 99.04°E ,
120 , . ) )
, .Ollinger et a.™
(- Neoum et a .
, , , Kravchenko et d. "
\ [4 8]
2°N 33N ,8CCE 98 E( 1)

, 6
20N &3% 5000\> 000:\‘\)5 Q_\\woog;:Q
i?é’%,mé%""f?“" DO raraa W
= T
42N {\:{ > E?é)ooo_/ssoo—% -3999.)@1500 100 500 Qo 1500 9
() 1500 Wo

40°N 1500

00
1500- = °
"-‘“‘2.100{0%\?:!500 ° /Q
V2. /ﬁ/f{goo S mgaﬁ 7 Y
38°N14500_ 4000\ /3500/5006 = \ 1500 \1}500
s %Azoo- 5\ '

36oN10_ 00050080 5 5000350053007
SCu00 @xﬁ 45065,
5000 >

G Q
32°NT QWO 5000 500
\ﬁé\soo Scy 500@ o Q 1500 500
32°N_7 W o é > L o 5000 o M o
tiop. e e 2 o0 S AN
30°N 2000 803500 <o)
50062 )
\Zggggbégéaoo&o 0 (2000530 N o o
oN 1501 00 1
28N R UGl o b {10053
EESSS S s MYVl 0
26°N 49 /0 o(/)/z{jgg{&vj 3007 5 A
500 100 C_? i o 508 U 509 0
24°NA 500 . X/\S 0 /
I s B 4 A YL:. 2 T~
75°E 80°E 85°F 90°E 95°F 100°E 105°E 110°E 115°€
1
Fg.1 Didribution of saelite digt eevation in Tibet and its neighboring regons
Black dots represent the syroptica observation dations used in the sudy.
732 40 ,
1 1 40
2000
27 (1 20 :



3 : 537

, -2.5<B<22.5
2.5 <p3 <67.5° ,

80. 08° E( ,32.30°N) ,
97. 8 E( ,29. 40°N) ; 27. 73N ( ,
89.05°E)  32.30°N( ,80.08°F) ; .
2331m (97.28 E,28.3°N)  4801m (=D 3
(91. 06°E ,32. 21°N) , 3944m. N’
( ) ki ikm ,
(NOAA /Digit/Data Sets of Terrain , r=ikm ;N
1996) 2 , PN
MMS5'®! TERRAIN L ke 12km
2 4km ,
AZ 3
31
100mm. | 7] | ,
o B 6
0=6-
Y%
, Vi, Vi
z [71
V,:
° abed 2 V, = Vi§r = %cosrs‘nm. (4)
.0 on
d dn, d .z ,
Y )X ,
on z a , ( 4km)
an ( vy ) ( 45 ),
B h(x,y) ( ’
X,y ) :
[10] [11] ,
0 0 p ’
- [a_] 17w |
B = - arCta{g_: ev i @ " ¢ 6.5 o ,
4, 3470m, 497mm;
, Aarakava 292.5° 360.0° -

(201 B . 0, , 6, 4234.5m,



538 (ChineJ. Geophys.) 48
325mm; , - + Ass kgo + Ass ki ko (6F)
[} - 1] [} 171 Al A54 )\,¢,GB,h ]
3952.8m, 438mm. k1o 12km , koo 20km
3.2 12km  20km ,
( 4km, )
P = PA,20 B ,h,k +€, (5) 3.3
P ;P AL e ), 3.2
a B , (3
'h ik € 5 ) 6 8 ) 9 112 ) (12
2 )
, , ( - )
P:Bo+Blh¢+Bz}\¢+B3k§0, (7a)
P=Jo+3eapnw tJeap.nw T ke nw Bo Bs
+ B T Inw + Ik, (6) ( 1,
Jo N TN ) ),
; 1 ( - )
Jo@ B n Table 1 Multinomial regresson o leadt- square modd for
. the firg kind ( southwestwar d-southward dope) dation
7@, hK
rhonw Bo 165.22  459.19 - 257.84 - 131.97  10.14
) 8 -0.002 -0.0026 0.0011 - 0.00033 - 0.000042
: Ji Y (-0189) (-0.334) (0.485) (-0.124) (- 0.173)
' 8 0.36 0.029 0.20 0.13 0.0031
2
s nn AN +ANZ £ AN+ A ST (0.298)  (0.042)  (0.832)  (0.480) (0.123)
] - 606.42 - 226.17 - 187.60 - 134.57 - 13.92
t AN S + AA SR + Ad oo Pa 049 (038 (-0.73) (-0.467 (- 0.518)
+ AAh + AA ke + A ko | (6)
Joapny =AnP+ Ap# + Apddr c - )
+ Ay P09 + A PSP + A Poof
’ ° ’ P =B, +BicoP +B. 1" +B;ddm
+ Ay th + Ap K + Aw (6b) 5
. . +BAP+PBskn, (7b)
e nw =AM + Ayl +A2251n20( +A2300320( B, B (
+ AuSroloo® + AsSr S + AgSrt oo 02 ’
+ Az 0 + Az S + Ag hdrd ' )
+ Ap hoo$t + Ay Srilky + Ap0$t kpp ( )

+ ApSMiky + AuCOS ky (60)
I =AsIP + Axcof + AzsnPB
+ As0SB + AxSB o + Aphsr
+ Ay hooP + ApsBky + AgSBky ,
+ Au0P kp + AgoP ko (6d)
Jhw =Agh + Ag b + Aghkp + A hky , (66€)
Je = Apkp + As ko + Agp Ko

P =B, +B,co8t +PB,smcof +f;hcoP
+B.srosP +Bsh’ +Behdm
+B,snB +BesBooP +PA S
+Bu ¥ +BuA P +PB Sk
+B s hkpy +B s ke
+B 0P ko +B s Kao | (7¢)



539

2

( -

Table 2 Multinomial regresson o leas-square modd for

the second kind ( southeast war d-southwar d dope) dation
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the third kind (other dope directions) dation
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Table 4 Error datigtics
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