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, 1995)
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1.2.1 F:Q)
F1@Q),
F1Q)= k/q-Ln- Q: dt (2
:n t K
(1985) 0.92 Q
,Qt
(L ogistic) ( , 1998):
W =W o/(1+ exp (at+ bZt)) (3)
‘W W o , 2t
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dW /dZt= [ (-b- exp (a+ bXt/Ztna) ) /(1+ exp (a+ bZt/Zitma))?]
- W o/ Ztmax ] (6)



V= dN/dEt, (6) Vi

W = rl Qt/q, aw = d(rl Qt)/q
aQ U/q, (6)
Vi= rl/q oQt/dEt
= [(-b- exp (a+ bZt/Ztna)) /(1+ exp (a+ bt/ Ztna)) ]
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- Wo/Ztma]- ( Xt/ Q) q (8)
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N Wo  Ztna (4)
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( ,1998) , 2.6072 -4.4410 )
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1.2.3 Fs(P)

(Fs(P)),
Fa(P)= P/Eo (11)

P (mm); Eo (mm), (Penman) (
) ( , 1990)

8 , 9 8 1980—
1997 , 589. 2nm, 884. 9mm
(Fs(P)) 0. 6658

Y=Fi1(@Q): FaT)- Fs(P): FaN)- Falv)
=K IHZL[ (-b- exp (a+ bZt/Ztma)) /(1+ exp (a+ bZt/Ltma) ) *]

W o/Ztmac]- L]
0 T<0
T/20- 0.6658 0 <T<20 (12)
1 T= 20
1980—1996 ( 1)
F1(Q)= 1626.42kg/Mm? F2(T)= 0.491; F:(P) = 0. 6658
531. 69g,/m* :
2
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2 , 1 (1) 2
10%, (2) 4 20%
2.2
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1 5 8 ()
Tablel The average tanperature of every ten days and the accunulated
temperature of every ten days at Haibei station duringM ay-A ug

M onth 5 M ay 6 June 7 July 8 Aug
A period B c A B c A B c A B c
of ten days
o 1 2 3 4 5 6 7 8 9 10 11 12
xr 48.3 85.7 145.4 212.5 287.9 374.0 465.5 564.4 676.6 779.6 865.8 950.5
D 5.9 6.0 7.3 8.5 9.9 10.2 11.6 12.3 12.1 11.9 11.4 10.4
F1@Q) 14.4 25.6 43. 4 63.3 85.8 111.5 138.8 168.2 201.7 232.4 258.1 283.3
Note A: The first ten daysof amonth; B: The second ten daysof amonth; C: The last ten daysof
amonth; O: Sequence of aperiod of ten days ET: = 0 (- d)Accumulated tenperatureof 2 0 (- d);
D: () Daytimemean air tanperature( ); F1(Q): (g/m? Photosynthetic potential value(g/m?)
=20 (Z1) 2 4 (Eo)
Eo= 0.76(2123. 78+ 572. 91T ) (13)
' T ,0.76
(n= 15, r= 0. 7303, P< 0.01)
2 4 , =20 8
1226 - d 1534 - d ( 2), 275 - d 583 - d,

29% 53%
. Lt/ Dt W o/ Db

2
Table 2 The potential valuesof photosynthesis of alpinemeadow climatic
productivity under the actual conditions and the clmaticwaming in future

Climate sight State of reality Sate of future State of future
T+ 2 R (1+ 10%) T+ 4 R (1+ 20%)
R 582 640 698
T -1.7 0.3 2.3
E 686 1745 2616
xr 951 1226 1534
Y 532 479 538
Note R: (mm) Precipitation(mm); T: () Average annual air temperature( ); E:
(mm) A nuual eveportrangporation of year (mm); XT: 2T= 0 (- d) Accunulated temperatureof =2 0 - d
();y: (g/m?) Climate produce potential of forage(g/m?)
2.2.2 , ) )

2 4 10% 20%



28 2000
( 2) 4799/m?  538g/m?
2 10%, 10% : 4 20%
, 1%
2 10%,
15% 4 20%,
1 1 1% 1
3
3.1 , , )
3 , 3
3.2 2 4 10% 20%
3- 3 1
1 ,1998
,22(3): 222 230
, 1995 ,19(4): 549 553
, 1988 ,9(1):16 18
, 1995
( 4 ), ,1 10
5 , 1997 ,5(3): 168
174
6 , 1999 ,19(4): 44 47
7 , 1993 PE ( ) — (),
PEP ,13(1): 97 109
8 , 1985 — : ( 17 ), ,37 43
9 , 1990 ,229 237



1 : 29

10 HumimeM , Zhao Zongci,L eemansR, et al, 1992 Climate change due to the greenhouse effect and its
mplications for China WW F, Sw itzerland, 57

11 IPCC, 1996 Climate Change The science of climatic change (in) Houghton J T, FilhoL G M,
Callander B A, HarrrisN, KattenbergA , M askell K eds Cambridge: CanbridgeU niversity Press 572

12 Santer B, 1985 The useof general circulation models in clmate mpactsof CO2-induced climate change
onw est European agriculture Climate Change, 7: 71 93

13 Schuharadt SL, Cushman R M ,Boden T A, 1989 A oounty-level goproach to regional resource
analysis based on climate simulation J Climate, 2 113 130

The Influence of ClmaticW arm ing on the Clmatic
Potential Productivity of AlpineM eadow

LiYingnian WangQiji Zhao Xinquan Shen Zhenxi
(Northw est Plateau Institute of Biology, the Chinese A cademy of Sciences, X ining 810001)

Abstract: Themodelw as set up w ith the data observed at the fixed position for many
years and the data of climatic factors observed smultaneously to indicate the clmatic
production potentiality of range under the influence of actual light, temperature and
w ater, etc

Y

F1@Q): Fz(T)- Fs(P)
kt:anl[ (-b- exp (a+ bZt/Ztna)) /(1+ exp (a+ bZt/Ztna))?]

0 T<0
W o/Ztnax]-  2t- { T/20- 0.6658 0 <T<20
1 T= 20

The relation between the distribution of actually climatic productivity of alpine
meadow and the environrmental conditionsw as analyzed, and the climatic productivity is
calculated w hen air temperature increased by 2 and 4 and precipitation increased by
10% and 20%, regectively. The results showed that the range productivity would be
decreased by 10% or increased by 1% under above two clmatic scenario Climaticw am ing
oould decrease or buffer the unfavorable effect of low temperature on the grow th of herbs
on the alpinemeadow to a certain degree The increase in evaporation of the earths surface
and vegetationw as quicker than the increase of precipitation, therefore,w ater would be the
crucial factorsof grow th of herbs
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