25 3 ( ) Vol.25 No.3
2004 7 Journd of Huagjeo Universty (Naturd Science) Ju . 2004
1000-5013(2004) 03-0331-03
( , 100012)
. Tony Allan )
TV211.1 FO062.1 A
1
10 ,
20 20 ,
113 ” 113 ” l
“ " 2
2
2.1
W = Wy + W,
W , Wy , Wi
, Wy ,
2.2
2003-11-09
(1976-) , . . Email :Niush @gsnrr. ac. cn
(40131010) ;

(CX10GB02-02) ; (KZCX2-307)



332 ( ) 2004
Ws = W, %X 100/ Ws.
,Ws , Wa , m3. ,
0 100
2.3
(Wyq)
Wq = W, x 100/ (W, + W,).
) Wy + W, 0 , , Wy 0
(Ws) ,
W§ = 1 v Wd
3
3.1
2’3 ) )
, (Wen) .
(ETo) . ,
ET. = K. X ETp. (1
ETo ; Ke , ,
. ETo ,
(FAO) ,
0.408A (Ry - G) +Y —%D—Uz(ea- ed)
ET. = T+ 273 )
o= A +y (1- 0.3Uy)
(2) an (M]'m_z)vG (M]_m'z)"l' ( )l
U2 (m' S_ 1) ) ea (kFa-) ] ed (th-) )
e.- ed (kPa) ,A (kPa- "Hy (kPa: " 1).
Dne = Rn,c/ Y c- 3
(3  Dngc c (Mt Y, Ragc c (m®-hm™?) ,
Yn ,.C C (t' hm- 2) .
3.2
(1) , 1999
( 1) . ’ ’
1
/- hm 2 5180 4100 4330 4120 5 200 4 960 3500 10 760 2930
/t-hm 2 2.8 2.5 1.4 11.2 12.4 3.0 4.9 12.5 1.7
[t t 1850.0 1640.0 3092.9 367.9 419.4 1653.3  714.3 860.8 1723.5
/- hm 2 7 360 6 800 4 960 6780 3900 4040 4070 4 990 9980
/t-hm? 12.4 6.3 20.3 3.8 14.0 3.9 1.5 26.3 14.7
[ttt 503.5 1071.9 244.3 1784.2 278.6 1035.9 2713.3 189.7 678.9




333

. (2
De,c ’ 1 000
CTe,i,c,t- 800
VWTe i ct, m°. :i
% 600
VWTeict = CTejict X Deg, Eo
400
VWTe i ¢t e
i C .1 200
1995 1999 . 0 5 - * )
i @ K oH Wl
1 : %ﬂasmasatzxiﬁéégj;%
B ¥ M
]
¥
WX
) 1 1995 1999
4
() . | |
(2 ,

1 AllanJ A. Fortunately there are subgitutes for water othenwi s2 our hydro-political futureswould be inpossble[A]. In: AllanJ A,
eds. Prioritiesfor Water Resources Allocation and Management[ C]. London :Overeas Development Adminidration, 1993.13 26

2 Hoekdra A Y. Virtud weter trade: anintroduction[A]. In: HoekdraA Y, eds. Virtud Weter Trade , Vdue of Water Research Re-
port Series[ C]. Delft: Internationd Inditute for Infragructurd , Hydraulic and Erwvironmenta Engneering, 2003.13 23

) ' . [J]. ,2003 ,58(6) :861 869

Theory and Method o Virtual Water Analysis
Niu Shuhai

(Ing. of Geogrgph. . & Naturd Resources, CAS. 100012, Beijing, China)

Abgract  On acoourt of genera gpplicahility of the inmovative thinking and method , the new concept of virtua water and its caculat-
ing method advancing by Tony Allan have become nore and nore popular as an dfective method for dleviating regond water dortage.
The author gves here a sygematic acoount of theoretical framework , indicator sysem and calcuaing method o virtud water method and

drategy ; and setsforth pecificaly the gpplications o virtud water method through trading limit of virtud water in main countries and re-
gonsd the whole world.
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