53 1
Vol 53, Na 1

1998 1 ACTA GEOGRA PHICA SN ICA Jan , 1998
%k
( s 250014) ( s 130024)
+ 10% + 35%
1
CO2 ,
[1,2] '
[3]
, NCAR COM
2
(104°E  105.5°E, 29N 31.5N),
, 629 km, 27 860 km?
900 mm 1400 mm 80%,
149. 3x 10°m°?, 262. 4x 10°m?,
66.2x 10°m?
1 000 mm 300mm 400 mm (6 9 ) ,
75% 85%, 30%

: 1996-07, © 1997-05



1 43
0.3 0.6
3
abcd (5],
R= P- Ea- W(- W) (3-1)
GR= CR (3-2)
SR= (1- C)R (3-3)
DR= dG: (3-4)
G= G+1+ CR- dG:= Gt LR (3‘5)
1+ d
P , Ea , W , We 1
R (CR) , SR Gt
, Gt , (dGy)
c d c , d
4
4.1
_ W B
E = EpW : (4-1)
w , Wo , (4-1)
Ep ( )1
L] L] Ep 1]
Penm anM onteith E,:
_ A(R.- _G) + [C - ek
AE, = A+ T (4-2)
W (6]
W «, [6] 20 an 1m
. Wk 70mm 250 mm o, Wi« 20an
(81 W ,
W m W « Wi B9
) , Wo W n Wo Whn ,
Wo Wk
4.2

Penm an-iM onteith ,
[10]



44 53

- 2 3[11,12]
- , Penman-M onteith B.
~ AR.- G) _BCo(en- € /ra
ABp = AL T(L+ ro/te) © A+ T(1+ re/mn) (4-3)
Rn , G , Cp , P , &
y € ) A T y r , la
, e ﬁ
, 2 3
(4-3) Penm an-M onteith ,
, , (4-3) Penm anM onteith
, (4-3) Penm anM onteith
y Penm an-M onteith
=0, P 1, (4-3) (4-2) Penman
Ea, G
_ AR+ TI'Es )
A, = A+ T (4-4)
Ea=f (u): (ea- €),f (u)= 0.35(1+ uzoo/lOO), U0 2mM (1. 6093 km/d),
Penmman
Penm an )
, Penman
, U200 0. 7uw , U
4.3
( ) 1957
1979
, 6 8 1% 3%; 10
12 4 5 10% 15%; 3 9 20%

. Turbulent transfer of heat and momentum over rough vegetated surfaces Ph D. Thesisof FlindersuU -
niversity of South A ustralia, 1986 58

, 1994



1 45
Penm an-M onteith ,
51
A lan Robock ¥ 4 GQM S2x CO-
14 NCAR CQM (1
1 (NCAR CQM )
Tab.1 Future climatic scenario in Tuoj iang Basin
1 2 3 4 5 6 7 8 9 10 11 12
AT( )" 5.3 4.5 4.8 4.6 4.1 3.4 3.0 3.0 2.8 3.5 5.1 5.5
AP (mm) ™" 3.2 46 -95 -228 -37 -583-547 287 -97 331 -44 -17.1
* AT (2x CO2- 1% CO2)
* * AP (2x CO2- 1% CO2)
5.2
2
2 ( 1 %)
Tab.2 Responsesof averagemonthly runoff to hypothese scenar ios
1 2 3 4 5 6 7 8 9 10 11 12
At=- 2 +29 +71+74 00 +40 +53 +6.1 +6.1 +6.9 +7.1+10.3+8.2
AP= 0% At=+ 2 - 11.6-71-44 -10 -1.4 - 46 - 21 - 12 -23-7.1-87 -296
At=+ 4 - 15.9- 1.00 - 5.6 0.0 0.0 -57 -54-43 -6.0- 13.5- 15.9- 13.7
At= - 2 - 31.9- 27.1- 29.4- 30.0- 24.2- 29.4- 29.6- 27.6- 26.2- 27.1- 27.0- 28.8
AP= - 20% At= 0 - 36.2- 32.9- 35.3- 30.9- 25.8- 31.5- 33.2- 32.1- 31.6- 33.1- 34.1- 34.3
= - (]
At=+ 2 - 42.0- 37.0- 36.8- 30.2- 23.4- 34.4- 34.2- 33.4- 33.8- 38.8- 41.3- 39.7
At= + 4 - 44.9- 38.9- 39.7- 29.5- 24.2- 33.3- 36.4- 35.7- 36.9- 43.8- 46.0- 42.5
At= - 2 + 40.6+ 47.1+ 48.5+ 29.6+ 34.7+ 46.1+ 44.5+ 41.5+ 42.0+ 45.6+ 50.8+ 46.6
AP= + 20% At= 0 +30.4+ 35.7+ 38.2+ 28.9+ 29.4+ 40.6+ 37.8+ 34.8+ 34.5+ 37.7+ 40.5+ 37.0
= (]
At= + 2 +21.7+ 27.1+ 32.4+ 29.5+ 25.4+ 34.4+ 35.1+ 33.1+ 31.2+ 27.4+ 28.6+ 27.4
At=+ 4 + 15.9+ 22.9+ 27.9+ 29.5+ 28.2+ 29.6+ 31.2+ 29.3+ 26.2+ 19.9+ 18.3+ 20.6
At=0 +69.6+ 77.1+ 82.4+ 59.7+ 66.5+ 83.8+ 77.3+ 70.9+ 69.7+ 75.4+ 82.5+ 76.7
AP= + 40% At=+ 2 +59.4+ 65.7+ 73.5+ 55.0+ 62.1+ 76.3+ 74.5+ 69.1+ 66.0+ 65.1+ 69.1+ 65.8
At=+ 4 +50.7+ 57.1+ 67.7+ 57.1+ 56.1+ 70.0+ 70.0+ 64.8+ 60.9+ 56.6+ 57.9+ 57.5
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Abstract

Impacts of climatic changes due to CO- doubling on hydrologic balance in T uojiang Basin,
Sichuan Province are studied in this paper.

A monthly water balancemodel is developed Based on the recent study about relationships
betw een flux and profiles over rough vegetated surfaces, Penman-M onteith equations is rede-
duced in order to analyze the errorwhen it isused to calculate evapotrangiration of high vegeta-
tion covered area W ith the water balance model, monthly evapotranspiration, il water con-
tent, surface runoff, ground runoff are calculated

Scenario based on NCAR COM Outputs is selected For the sensitive study, hypothetical
scenarios based onOJ, GISS, GFDL and U KM O GCM S outputs are alo selected

Impactsof climate changeson magnitude and tim ing of hydrological elenents are estimated
Sensitive studiesw ith the hypothetical scenarios show that runoff is not sensitive to temperature
changes but sensitive to precipitation changes Temperature increases 2 4 degrees, runoff only
decreases 5% 10%. W hile precipitation changes 20%, runoff changes about 35%  40%.
W ith theNCAR COM Scenario, seasonal distributions of hydrologic elements changes obvious-

ly.
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