27 5 Vol. 27, No. 5
2008 9 GEOGRAPHICAL RESEARCH Sept., 2008
b
( 100101)
687 11
DAYMET R ., DAYMET
11 29.8%,
20% 48.3%., ,
s , DAYMET ,
27y0 ’
5 s DAYMET
: 1000-0585(2008)05-1161-08
1
Y o b
o b
b H
@) (Deterministic methods) :
b o
[1] ;
ey, ( o
b b
[3] B
(2) (Stochastic methods), ,
o b
N b o
. 2007-08-223 : 2008-07-11
(40671033) “863” (2006AA10Z228)
(066U0607SZ)
(1971-), s s

Email: linzh@igsnrr. ac. cn.



1162

27
( )N (Objective in-
terpolation) . . o
(3) ,
R DAYMET (4] PRISM Lo-61
(4) o s
[7]
PRISIM 91 ANUSPLIN Lro-11] Kriging Liz.1sl ,
R [14] R
» DAYMET s
MTCLIM . MTCLIM s
. DAYMET
MTCLIM ,
, , DAYMET . Thorton
DAYMET 1km 1980~1997 s
o DAYMET , Hasenauer
(5] Stillman DAYMET PRISM ANUSPLIN s
, 06 Zimmermann DAYMET
PRISM , DEM lkm ,
30m PRISM “ ” (rain shadow)
, DAYMET (17



1163

; DAYMET 30" X 30" GTOPO30 DEM,
2
2.1
2.1.1 , Willmott
Jl/d,
27 ,d;
— 49
D=ir(r 1Y)
o
, d; z P , R
, DAYMET [4]
(truncated Gaussian Filter), s o
0 d, >R,
Dl = di 2
() e asn
D) R/; P s ° RP
. , Thorton 15, ,
s s R, , DAYMET
[].’7”
2.1.2 ,
, [18] s
o P3
©
P.(:i=1,2,3,4) P 1 @ P2
s P , P4 P1 @
. , PP4 PP1. PP2 ©
b b P o
P.P s
s P ©
P4
p :
1
> D;(1 —cos(/P;PP))
d}.e(‘*
a; = Sh 3 Fig. 1 Spatial distribution
. ’ pattern of observations
djE(,
’ C* ( r > 9
cos/P;PP,; = (x=z)a—z) + = y)y =)
dd;
-1<<cosh<1, 0<<la, <2, P, P )

(D

(2

€3

(1



1164 27
—cos0) 0, P, P , P,
’ a; 27 °
, : W, =D,(1+a) (5
2.2
POPP’ ’
>IW.PO,
W,
i=1
, PO s
03 P,=0
PO, = D)
1; P, >0
, POy, POP, POP,,
0; POP POP .,
PO, = = (8
1; POP, = POP,,
POp=1, o
P — P
= Zy—Zy) 9
(p1+p2> B+ B(Z —Zs )
D P o
. (P,)
SIW.PO, (P, +1 5L ff)
p, = = - (10)
> IW.PO,
i=1
s =R HR(Z,—Z), |f] <1.0, Soax (<Z1.0),
[F 1 > o s | f ] = fraxo
2.3
, 1990~2000 11 687
o DEM GTOPO30,
3
DAYMET : as N,
I, R,, s R,=400 km,
1 3,
R, I . « N. MAE (
, ) (
2), , N>25 , (N, ) = (31, D (40,



1165

EHTIETRESH

5 F WK BT A R 2
7‘ g
slﬂii
51
4 69
"
2+

%
1 1 i "

20 22 24 26 28 30 32 34 36 38 40

S
MAE

Fig. 2 Effects of the values of station numbers and

4.5 , MAE<{30%. MAE
, 27%.
o . N
=35, «a=3.0,
POP,,
0.50,
. 0.5,
, 0.5 ,
. MAE
, POP,, 0.69.
4 0, .
. , POP,,
4
MAE (
29.8% ., 687
10% 7.1%, 10 ~ 20%
41. 2%, 20~30% 22.9%,
30~40% 10. 5%, 40%
18.4%., 20%
48.3%.
1997 , (
3. ,
400mm (logd00=2.5)
. MAE
C 4 ,
, , MAE
( )

shape parameter on MAE of annual precipitation

’

’

=0.53, Thorton  (1999), f..x=0. 95,
DAYMET
) 11
4.0
3.5 |k .
3.0 b o9
Sl 8500
i 20 $ao $°
TS E o e v ey B
llU B 0°0 S )
05 | ’ =
0.0 A S S
00 05 1.0 15 20 25 30 35 40
FURURIED
3 DAYMET
(1997)

Fig. 3 Comparison of the annual precipitation between

the observations and the estimation using DAYMET

1
Tab.1 Summary of daily precipitation

occurrence predictions vs. observations

%

67.4
10. 4

2.9
19. 3




1166

27

WK AE SIEMAE (9% )

0~ 10
+ 10~20
« 20~ 30
e 30~ 50
e >100
4 DAYMET MAE
Fig. 4 Spatial patterns of MAE for annual precipitation estimation using DAYMET
77.8% . 22.2%. 70.3%. 29.7% (1),
86.7%.
, MAE  27%. 3%,
Thorton MAE 20% , 832km X 480km
498 , 5000km X 5500km 687
o 400km,
150km o
10
= BF *
‘ =
30261 km?, E- -
L (]
3, 93 g o :
30 ’ Q‘ Al ’ 2 *e
MAE 28% (77mm), = *
s *e
b 2 |
MAE 12% (48mm). ,
. DAY‘ () i 1 1 1
MET . 0 2 4 6 8 10
MAE GID
GIDS . DAYMET AECIDS (e
MAE ( 5), 5 DAYMET GIDS MAE

b b

, DAYMET MAE

Fig. 5
between DAYMET and GIDS

Comparison of MAEs of daily precipitation



5 : 1167

GIDS . , , GIDS MAE  2.2%(2.2mm), DAY-
MET 1.8%(1.8mm),

o

687 11 , DAYMET
, MAE  29.8%.
, DAYMET , MAE 27%., ,
. . (GIDS) ,
DAYMET MAE., , DAYMET
GIDS Kriging , DAYMET
DAMET ,
. MAE 28% 12%., 2000
3124 16922 1454 B9,

[ 1] Nalder I A, Wein R W. Spatial interpolation of climatic Normals: Test of a new method in the Canadian boreal
forest. Agri. Forest. Meteo., 1998, 92(4).211~225.

(2] . . ; . . . 2004, 23(3):357~364.

[ 3] Price DT, McKenney D W, Nalder I A, etal. A comparison of two statistical methods for spatial interpolation of
Canadian monthly mean climate data. Agri. Forest. Meteo., 2000, 101(2-3) :81~94.

[ 4] Thornton P E, Running S W, White M A. Generating surfaces of daily meteorological variables over large regions
of complex terrain. Journal of Hydrology, 1997, 190(3-4):214~251.

[ 5] Daly C, Neilson R P, Phillips D L. A statistical topographic model for mapping climatological precipitation over
mountainous terrain. Journal of Applied Meteorology, 1994, 33:140~157.

[ 6] Daly C, Gibson W P, Talor G H, et al. A knowledge-based approach to the statistical mapping of climate.
Clim. Res., 2002, 22:99~113.

[7] , , . . , 2004, 23(4):425~432.

[8] , , . PRISIM . , 2005, 25
(2):233~238.

[9] , , Daly C. . , 2003, 22(3):349~359.

[10] , LiL, McVicar TR, . ANUSPLIN . ,2008,34(2) :92~100.

[11] , , - — . , 2006, 28(6):73~79.

[12] s . . . , 2006, 8(4):75~79,83.

[13] . . - . , 2007, 18(5):732~736.



1168 27

[14] Pierce L L, Running S W. The effects of aggregating sub-grid land surface variation on large-scale estimates of net
primary production. Landscape Ecology, 1995, 10(4):239~253.

[15] Hasenauer H, Merganicova K, Petritsch R, ez al. Validating daily climate interpolations over complex terrain in
Austria. Agri. Forest. Meteo., 2003, 119(1-2):87~107.

[16] Stillman S T, Wilson J P, Daly C, et al. Comparison of ANUSPLIN, MTCLIM-3D, and PRISM precipitation es-
timates. In: The Third International Conference/ Workshop on Integrating GIS and Environmental Modeling. Na-
tional Center for Geographic Information and Analysis., Santa Fe, NM., 1996.

[17] Zimmermann N E, Roberts D W. Final report of the MLP climate and biophysical mapping project. In: Swiss Fed-
eral Research Institute, WSL/Utah State University, Birmensdor{, Switzerland/Logan, USA 2001. 1~18.

[18] . . . , 1999(2) :43~45.

[19] . . . 2002,(11):63~65.

Daily precipitation interpolation over
China with DAYMET model

LIN Zhong-hui, MO Xing-guo
(Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract : Based on daily records of precipitation from 687 weather stations over China from
1990 to 2000, we interpolate and validate daily precipitation interpolation using DAY-
MET. The technique interpolates on a systematic grid daily precipitation from surrounding
stations based on the principles of a weighted Gaussian filter. In this study we calibrated
DAYMET using the China climate data base and modified DAYMET considering the dif-
ferent effects of the dimensional orientation of surrounding stations on the local point in-
terpolation, which allows us to interpolate daily precipitation for any location within the
country. We validated the technique using crossing validation, and compared the MAE to
the result of the methods named gradient plus inverse distance squared (GIDS). Our re-
sults can be summarized as follows: without modification, the mean absolute error(MAE)
of daily precipitation interpolation using DAYMET is 1. 8mm, the value for GIDS is
2. 2mm,and the MAE for annual total precipitation is 29. 8% for DATMET. After modifi-
cation, the MAE of annual precipitation for DAYMET is 27 %. The reason for considering
high MAE of the two methods is that the weather stations in China are sparsely distributed
in space, especially in Western China. To decrease the MAE of interpolation, the addition
of the precipitation observations from hydrological station network should be considered.
We chose Wudinghe Basin located in Western China with an area of 30261 km®, only 3
weather stations, but 93 precipitaition stations of hydrological station network, to test it.
With the surrounding 30 climate stations, the interpolation MAE of annual precipitation is
77mm(28%) for DAYMET,but aided by precipitation stations of hydrological station net-
work, the MAE is 48mm(12.1%),
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