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Fig. 2 MAT change in China under scenario A1Fi
(T1: 1961-1990; T2: 2010 - 2039; T3: 2040 - 2069; T4, 2070 - 2099)
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F+ 79. 048mm, T3— T4 BBt FFF 94. 167mm(&] 5),

T1—T2 B} Bk ek 2 EFa ¥, e o
P WTIL A E TR BT EFAAE 120 ~150mm Z [A],
A I X Y TR EETE 50~ 75mm 2 [8] . 5 5 5
JRPGILEB b T BE #E 60~ 76mm 22 1] 5 {H 7 K.
TR[ A6 LU PG 55 M B K B AT B IR EEAE 0~ 10mm
Z Ml T2—T3 i Bef K SR 2 o s, 323 )
A2 AR Horp HE WV AR AL B B K Y
b THIE EEAE 300~400mm 2 [8] , PU 1| A< JLFHR AT H A
BB _E I EETE 250 ~300mm Z [H], B ShrHE
Ok R XD 6 39 1L Jok B 3 4 B i EE AE 200 ~ 250mm
2, T3—T4 B BeREK SRR BT, Hibp,
TR o rd s S )T AR T R AL G R Y T
PAE 180~250mm Z [i], A d VLI L LU AR b L b
BRI T MRAR B A T i AR 100 ~
150mm Z [i], JRIpYT. N5t HOl . 3 i P L
BB WAL Y b T B2 7R 20~100mm Z [6] .

3.7 HadCM3 A2a EEME FHBEKETHIEZS

T HadCM3 A2a 1§ 5 F . & B4 PR KTE
TI—T4 B BENE ETHES, Hrp, 78 T1—T2 i}
Bt FFF 6. 7549mm., T2— T3 BB Tt 72. 3496mm.,
T3—T4 BB FFF 69. 2003mm([&] 6) ,

T1—T2 W BelK A G AW SRS IS
FHor, PP E ) b T BEAE 60 ~90mm Z 1], JE
I v SR A A L WV A L RS AL
HrEEAL IR TR R AE 25~ 50mm 22 [8] 5 {H 1 74 i
AREB HEWT I R SN U1 ZE e b K%
W R AR AL RS Ll b XA R K R R R
PO EETE 0~50mm Z ], T2—T3 i Brf K Bk

5 ETH&ES Ho, R AR I 2 0 B T
fE 60~90mm Z ], ZI ORAT I I T A AR
FHig BEAE 100~150mm 2 [8], T3—T4 Bf B[k 4k
SR EL bR BRI, KB L S 2R I M XA
BT L DA M X ) _E T+ FEAE 200~298mm Z [H]
B SR L XDRE 3 L A R BB A P kb ) b
FHE BEAE 200~ 245mm Z [A], & i pol =Rk
AR DL ZEE DAL H X b T B A 145~175mm
Z ],

3.8 HadCM3 B2a &= FE FIREKETHIER

£ HadCM3 B2a & 5t T, 42 E 4 2 B KL
T1—T4 BB EPIE EF s, Hp, e T1—
T2 0 B I 7+ 26.1674mm. T2 — T3 B} Bt I J+
39. 6446mm. T3—T4 W Bt | F} 40. 0403mm (& 7),

T1—T2 B BBk Bk 5 BTt s . Hd, 7y
PG S AR VLY I BEAE 60~70mm Z [ 5 {2
FER LA P 52 R B 3 I8 BEAE 0~ 50mm
2, T2—T3 i Bk SRR B, H,
JUARARER ULV AR LB LR
FHIE £ 100~ 120mm Z [0], ] V4 B 3 AR 56 L 16
BT AR PR R TR L AR R L R R Y T
W& AE 50~100mm 2 [A] ; T3—T4 Bk G4 4k
gpit BT Horb, UARMWI R BT ERTE
100~120mm Z[a]. ]~ VG . 2§ VO 4 B . vu )1l
TR R S 2 PG R L AT R L VL5 B S T A A
YLV T3 AE 50~100mm Z [8]

L ggitie

FRAEK B[] FE 51 (1961 — 2010 4F) fit 4 [ < i
5 BRI G2 il O B4R A R RO SR (R R
HASM [ R )72, 43 318 HadCM3 fiy A1Fi,
A2a Il B2a 3 Fif it T1—T4 BBt 4 [ RE AR
BIIRS R Tem WA . AT 3RAT A A1 St
B R AR K i 25 (4 R 5 A e i g, A SCdg
R A 25 1) AF R B R HASM i R R R, 9
T LIA HASM Fi RO 25 [ JE P AR i R 5 22
ZHIRE A SCH Y HASM [ R R 78 1) — i T
2o FELABEAK A 1, 43 BT /345 S HEAEL 19 23 [R1 RS-
PR WS AR R I AR G| A HASM [ RUEE 6
RUSfe CHEBE o oA B0 A AR S i D T HASM 241
HE PRt A IR 22 ) R
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Fig. 4 MAT change in China under scenario B2a
(T1: 1961 -1990; T2. 2010 -2039; T3: 2040 —2069; T4.: 2070 - 2099)
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Fig. 5 MAP change

in China under scenario A1Fi

(T1:1961-1990; T2: 2010 - 2039; T3:2040 - 2069;T4.:2070 - 2099)
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Fig. 6 MAP change in China under scenario A2a
(T1: 1961 -1990; T2. 2010 -2039; T3: 2040 -2069; T4. 2070 - 2099)
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HASM-based Climatic Downscaling Model over China

WANG Chenliang"?, YUE Tianxiang', FAN Zemeng', ZHAO Na!? and SUN Xiaofang!"
(1. State Key Laboratory of Resources and Environment Information System . Institute of Geographic Sciences and
Natural Resources Research , CAS, Beijing 10010, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract; Compared with statistical downscaling methods and dynamical downscaling methods, HASM-
based downscaling methods, which do not need large-scale predictor, can directly create high-resolution
climatic surfaces under GCM scenarios. HASM downscaling methods separate future climate elements in-
to climate base value and prospect climatic change value. This method is termed HASM-Constant Coeffi-
cient Downscaling Model (HASM-CDM) because climatic base value is fitted by global constant regression
model and climatic change value is interpolated by HASM. Although HASM can obtain higher accuracy
than other classical methods, precipitation base value fitted by (HASM-CDM) lost spatial non-stationary
features of precipitation, which decreases the accuracy of precipitation simulation. The relationship be-
tween precipitation and auxiliary variables such as DEM and some topographical factors may change ac-
cording to geographical location which can not be represented by HASM-CDM. HASM-Spatially Variable
Coefficient Downscaling Model (HASM-SVDM) was developed which integrated with spatially variable
coefficient regression model and data transformation in this paper. HASM-SVDM uses variable coefficient
regression and data transformation to solve accuracy problem of climatic base value. The mean annual
temperature (MAT) and mean annual precipitation (MAP) are constructed under different scenarios of
HadCM3 A1Fi, A2a and B2a during the periods T1 (1961 -1990), T2 (2010 - 2039), T3 (2040 - 2069)
and T4 (2070 - 2099) by HASM downscaling models. The results show that HASM-constant coefficient
downscaling model integrated with global linear model is applicable to the temperature downscaling simu-
lation, while HASM-spatially variable coefficient downscaling model improves spatial non-stationary base

value, and is appropriate for the precipitation downscaling modeling at the national level.

Key words: high accuracy surface modeling (HASM) ; spatial interpolation; downscaling; spatially varia-

ble coefficient; national level



