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Abstract: Climate changes can influence the water reurces in the Loess Plateau greatly, and evaluating the impactswill
provide helpful information for decision-making of regional development Based on the VAT ( il and water A ssessnent
Tools) model and four GOM's ( General Circulation Models) under three emission scenarios, this study assessed the
potential impacts of climate change on water reurces in the Heihe watershed on the Loess Plateau during 2010-2039,

Climate models predicted a - 2 3% t 7. 8% change in annual precipitation, 0. 7 © 2 2  rises in maximum
temperature, and L. 2 t© 2 8 rises in minimum temperature Climate change will affect the hydmlogic situation of
Heihe watershed; SWVAT model predicted a - 19 8% t0 37. 0% change for annual runoff, a - 5 5% to 17. 2% change for
annual il water content, and a0 1% t 5 9% increase for annual evgpotrangiration Though the change trendsof hydro-
meteorological variables are complex, T-test showed that annual precipitation, runoff, il water and evapotrangiration
would increase with a high probability For sea®nal change, precipitation would possibly increase fran December to July
and in Septamber while decrease in August and fran October o November, runoff would increase fran April o July and
Septamber to October while decrease in August and fram November to March, il water would possibly increase all the
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year, evgpotrangiration would increase fran November to June while decrease fram July o October Overall, the reaults

shawed that climate would change significantly and sme countemeasureswere necessary to reduce the adverse effects

Key W ords climate change, water reurces the Loess Plateau; SVAT, GCM s
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Fig 1 Location of the HeiheW atershed
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12 SNAT
SWAT ,
W avAT . ’
WAT :
t
SIVL = s/\/0 + Z (Rday - qurf - Ea - WSEQJ - Qg/v)
!S/vl (mm HZO) ’ SNO (mm HZO) ’ t (d) ’ Rday I
(mm H,0) , Quu i (mm H,0) , E, i (mm H,0) , Wee, i
(mm H;0) ,Qq, i (mm H,0)
) 1 . SWAT
: : (D) ; (2) DEM , (3) :
; (4) SVAT ,
, Priestley-Taylor SWAT , LH-OAT
, ,  Nash-Sutcliffe
1972 2000 1985 2000 )
1972 1987 (1985 ), 1988 2000 (2000 )
1 SNVAT
Table1l Sourcesand precision of the data for SNV AT model
Data Data types Precision Sources
DEM 1 250000 " Enviomental & Ecological
Satial data Science Data Center for West China, National
L anduse map 1 100000 Natural Science Foundation of China
Soil mep 1 500000
. Soil properties - ” il database of China from Institute of Soil
Attribute data Science, CAS
SWAT
Attribute of landuse i Default data of SVAT model
M eteorological data Daily data ChinaM eteorological A dministration
Fl Monthly (1972 1987)
Hydmlogical data on Yearly (1972 2000)

* Precipitation, maximum and minimum temperature, lar radiation, humidity and wind peed; * * Database of il and water conservation from

Institute of Soil and W ater Conservation, CAS & MWR

23
[19]
4 3 ( 2), IPCC CCRI/NIES CCav 2
CSROMk2 Hadv3 A2 B2 GGa, A2 , ;B2
, , ; GGa 1860 1990
2099 , 3 A2 > GGa > B2, 3
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Table2 Dexription of the GCM sand their smulations

GM s CCRINIES CcGam 2 CSROMk2 HadQM 3
Grid size 5 625° x5 625° 3 75° x3 75° 5 625° x3 25° 3 75° x2 5°
A2,B2 1890 2100 1900 2100 1961 2100 1950 2099
Smulation period GGa 1900 2099 1900 2099 1900 2100 1900 2099
2 4
, c (1) GM s4
, 6 GM s 0 (2) (1957
2005 ), GM s : (1957 2005 )
(2010 2039 ) , GM s : (3) GM s 2010
2039 1957 2005 ; (4)
1957 2005 , 1957 2005
25
GM s , )
, , T ,
, (1-p) x100% (p T )
T ,
Ho:M SHo, HiiM Sy Ho: W2Hg, Hit I <My, p “ K
, Zy
3
31
3 , , ,
3 6 4 GCMs

Table3 Annual averaged change of precipitation, maxmum temperature (Tmax) and m nimum temperature( Tmin) for six weather stations

under three scenar ios of four GCM s in Heihe water shed

Precipitation change(% ) Tmax change( ) Tmin change( )
GM's Scenarios * *
CCR A2 -11-12 -1211-120-08-12 13 12 13 13 13 13 14 13 14 14 14 14
B2 a8 07 07 08 11 08 14 13 14 14 14 14 16 15 16 15 15 16
GGa 30 31 30 30 32 32 14 13 14 13 14 14 14 14 14 14 14 14
cacavi2 A2 -21-23-13-21-22-16 17 15 17 16 16 17 20 18 20 19 19 20
B2 -15-14 -07 -2 -16 -14 18 17 17 18 18 17 20 19 19 20 20 18
GGa 29 31 58 33 30 57 22 21 20 22 22 20 28 27 26 27 28 26
CSIRO A2 34 42 37 34 34 23 10 09 10 120 10 10 13 13 14 13 13 13
B2 29 35 29 29 30 23 16 15 16 16 16 16 23 22 23 23 23 23
GGa 78 74 74 77 78 75 16 16 16 16 16 16 19 19 19 19 19 19
HadOM3 A2 31 27 28 32 29 2009 10 10 120 10 11 13 12 12 13 13 12
B2 73 77 64 77 73 57 07 07 09 07 07 09 13 12 13 13 13 12
GGa 39 31 22 38 39 -14 17 16 16 16 17 17 16 15 16 16 16 18
Increase 91 991 995 993 992 975 100 100 100 100 100 100 100 100 100 100 100 100
probability (%)
* Changvu; Chongxin; Huating, Jingchuan; L ingtai; Longxian
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Fig 2 Observed and smulated runoff depth of Heihe watershed
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HadQ\V 3,

4 2000

2010 2050

2090 2099

2010 2039

[25, 26]
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45%'"; Zhang

Table4 Annual mean precipitation, runoff, il water, evapotransiration (ET) and their relative change in Heihe water shed smulated with

2000 landuse and 2010-2039 climate

Precipitation Runoff Soil water ET
GM s Scenarios
Depth (mm) Change(%) Depth (mm) Change(%) Depth (mm) Change(%) Depth (mm) Change(%)
Basline 567. 1 0 44 7 0 146. 3 0 512 7 0
CCR A2 561 -11 41 1 -82 141 8 -31 513 3 01
B2 568 3 Q2 40 4 -95 143 2 -21 520 7 16
GGa 585 6 33 50 5 12 9 159 6 91 524. 7 23
cGav2 A2 559 6 -13 359 -19 8 138 3 -55 517 2 09
B2 564. 7 -04 37. 3 -16.6 140 6 -39 520 2 15
GGa 584. 9 31 44. 9 05 154. 2 54 530 9 36
CSIRO A2 586. 5 34 48 2 7.9 156. 8 72 528 1 3
B2 584 5 31 43 -39 153 4 49 532 5 39
GGa 606 69 519 16 2 162 8 11 3 542 9 59
Hadv3 A2 502 1 4 4 55 8 24. 8 170 8 16 7 522 2 19
B2 609 9 7 6 61 2 37 171 4 17. 2 535 3 4.4
GGa 577. 8 19 42 8 -42 150 25 526. 7 27
Increase probability (%) 95 ) 29 ) or.6 ) 100 i
332
3 2010 2039 ) )
1 1 T
( 5, , 12 7 9
, 8 10 11 ; 7 9 10 ,11
3 8 ; 6 8 ; 11 6
, 7 10 )
( 3), 4 11 ; ,12 3 ,
,2010 2039 el
[27] .
("' Zhang ,
[25, 26]
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Fig 3 Relative changes of monthly mean precipitation, runoff, @il water and ET during 2010-2039 in Heihe watershed
5 T
Table5 M onthly change trend of hydroimeteorological var ables judged by T-test
Month 1 2 3 4 5 6 7 8 9 10 11 12
Precipitation Trend + + + + + + + - + - - +
Probability (%) 853 997 997 999 999 986 667 903 906 724 594 997
Runoff Trend + - - + + + + - + + - -
Probability (%) 5722 9% 1 100 99 8 100 97.6 660 832 916 606 5722 622
Soil water Trend + + + + + + + + + + + +
Probability (%) 959 928 949 992 956 543 634 743 980 983 976 97.6
ET Trend + + + + + + - - - - + +
Probability (%) 100 100 100 99 9 100 100 62 3 998 100 100 99 0 100
3
2010 2039 -23% 7 8%;
a7 22 12 28 , - 19 8%
37.0%,1 2m -55% 17 2%, 01% 5 9%
’ T L)
, 12 7 9 , 8 10 11 ; 4 7
9 10 ,11 3 8 ; ; 11
6 ,7 10 ,
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