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M apping monthly precipitation for Tibetan Plateau with GIS and multivar iate

analysis based on DEM data

HE Hong-Yan, GUO Zhi-Hua’ , XWOWen-Fa, GUO Quan-Shui (The Institute d Forest Ecology, Environment and
P rotection, ChineseA cadany o Forestry, B eijing 100091, China). Acta Ecologica Sinica, 2005, 25(11): 2933 2938

Abstract: Spatial precipitation interpolation is of interest because it dependson many environmental variables, and there is no
universal interpolation model gpplicable to all the terrains The gatial availability of interpolation is problenatic because the
precipitation dataw as recorded at distributed w eather forecast stations A s a result, values at any other point in the terrain
must be interpolated from the neighboring stations U sing multiple linear regression and Geographic Information System
(GIS), the watial distributions of monthly precipitation for both wet and dry years in the Tibetan Plateau w ere modeled

Based on the precipitation data collected by 140 stationsfor both w et year 1998 and dry year 1997 (Dec andAug for dry and
w et months in 1998, Jan and Jul for dry and wet months in 1997) and the DEM data of the Tibetan Plateau, amonthly
precipitation map of the T ibetan Plateau was dravn Five interpolation methodsw ere compared in this study and they were
Kriging, Inverse Distance W eighting (DW ), Splines, and two mixed methods One mixed method is the combination of
M ultiple Regression and Inverse D istanceW eighting, w hile the other is the combination of M ultiple Regression and Splines

Both of them ixed methods take the elevation as an mportant factor during interpolation, w hile the former other threemethods
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do not put into consideration of elevation influence Them ixed methods can be summarized into the follow ing formula P = f

B,L, H)+ R; whereP refersto precipitation, B/A /H represents repectively longitude, latitude and elevation, and R refers
to the residual The validity of themonthly rainfall mgosw as checked through 10 independent experiment w eather stations

The results show: In dry seaons, monthly precipitationw as low regardlessof w et yearsor dry years and the best results
for dry monthly precipitation mapping were obtained by using the Kriging interpolation In wet seasons, monthly
precipitation w as highly affected by the factor of altitude, therefore, the two mixed methodsobtained better results than the
fomer three methods Furthemore, mixed method Il (the combination of M ultiple Regression and Splines) got the best
result The gatio-tamporal patternsof the T ibetan Plateau in the precipitation mapsw ere discussed T he precipitation in
thew estern and northern T ibetan Plateauw as fairly low and that in the eastern and southern T ibetan Plateauw asmuch low er
in the dry seaons Themonthly precipitation in w et months decreased as the atial variation from sutheast to northw est of
the T ibetan Plateau

Key words monthly precipitation; local interpolation methods mixed interpolation methods T ibetan Plateau
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Fig 3 Precipitation inDec , 1998 and in Jan , 1597 by three interpolation methods
al inverse distance w eighting; b1l wplines ; cl Kriging; a2 inverse distance
w eighting; b2 lines c2 Kriging
1 1998 12 1997 1 (0. Imm)
Table1 Precipitation error statistics for interpolation by different methods in Dec , 1998 and Jan. , 1997
M 12 M1 A E (idw) A E(9line) A E (kriging)
W eather stations L ongitude(®) L atitude(®) A Ititude(m) 1998 1997 1998 1997 1998 1997 1998 1997
Pishan 78 28 37 62 1375 2 0 5 0 12 1 8 0
Rikaze 88 88 29 25 3836 0 0 4 20 10 17 7 11
N aqu 92 07 31 48 4507 17 86 13 63 57 69 5 56
Zedang 91 77 29 25 3552 0 23 11 3 14 22 7 7
Huaping 101 27 26 63 1245 47 36 20 2 47 20 12 7
Zhaojue 102 85 28 00 2132 87 84 15 11 9 23 15 2
M inxian 104 02 34 43 2315 0 41 10 5 9 20 13 4
Jingtai 104 05 37. 18 1631 0 10 3 8 9 25 3 15
H uajialing 105 00 35 38 2451 0 65 4 38 4 15 7 24
Batang 99 10 30 00 2589 0 0 14 16 7 69 17 1
(MAE) M ean abslute error 99 16 6 17. 8 28 1 94 12 7
M12 M1 12 1 ,AE(idv) AE(spline) AE(Kriging)

M 12 andM 1 are the observed valuesinDec andJan , AE(idv), A E(spline) andA E (Kriging) are the absolute errorsfor

the interpolation methods of inverse distancew eighting, slines and Kriging
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Fig 4 Precipitation in A ugust, 1998 and in July, 1997 by five interpolation methods
al inverse distance w eighting; bl I mixed method 1; c1 Plines d1 II mixed method;
el Kriging; a2 inverse distancew eighting; b2 I mixed method 1; c2 plines d2
II mixed method 2; €2 Kriging
5 1998 8 1997 7 , 10 2
2 : 1998 8 1997 7 I , ; 10 ,
; 1998 8 ) ; 1997 7 )
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Table 2 Precipitation error statisticsfor interpolation by different methods in Aug 1998 and Jul. 1997
M8 M7 A E (idw) AE(midw) A E(oline) A E(Mmpline) A E (krig)
W eather stations 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997 1998 1997
Pishan 169 4 6 43 124 151 47 73 74 98 70 46
Rikaze 2808 731 1136 55 1137 57 1036 306 1003 196 1059 123
N aqu 1598 862 179 173 176 155 379 73 151 48 151 163
Zedang 2807 773 1021 13 947 62 881 61 843 70 1019 45
Hugping 4399 3705 1724 802 1198 593 2101 68 772 261 1784 599
Zhaojue 2487 2147 398 352 341 287 1169 205 202 94 180 317
M inxian 1385 568 173 373 20 303 105 224 89 221 262 223
Jingtai 719 954 65 117 65 136 215 43 343 60 53 231
H uajialing 910 1104 457 278 104 270 658 827 545 584 763 546
Batang 3050 1340 918 205 569 96 1222 39 329 28 857 139
607 7 2411 468 1 211 781 3 1919 4351 166 619 8 243 2
M7 M8 7 8 ,AE(idv) AE(midv) AE(spline) AEmspline) A E (Kriging)

I I M 7 andM 8 are the observed values in July and A ugust; A E (idw),
AE (midw), AE(spline), AE(mspline) and A E (Kriging) are the absolute errors for the interpolation methods of inverse distance w eighting,
mixed method I, slines, mixed method I and kriging
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