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Abgtract : The definition ,calculation and application of ecological water requirement are described. The significance of the calcula
tion of ecological water requirement is explained. The major content and deep sgnificance of ecological water requirement are an-
alyzed. The calculation methods and theoretical models are discussed. Moreover ,the ecological water requirement for vegetation
in Mingin basin is estimated by GIS technology and mathematic model and its ecological water shortage is compared to its cur-
rent water consumption. The results indicates that the annual ecological water requirement of vegetation in Mingin basn was
2.406 2.414 x10® m®. In the end ,an advice on what to do in the futureis given.

Key words:ecological water requirement ; mathematics methods; Mingin;vegetation

21 102°52 103’50 , 3822 396,

, , 3.0x10®° 3.5

[3.4]

* :2005-11-28
: 973 “ " (No. G2000048705) ;

(1980- ) ,



6 59 .
1
1.1 (2
,1990
” 3
43 ,
300 21
2
SVAT ,SHAW
»[1,5]
, ’ [6,11]
) , , ,
2.1
5 7
12 [8 11]
1.2.1 :
(1) Er, =C[Ra+ (1- W) f(U) (&a- ed) ] (1)
= (mm/d) ; w——o
i Ra ( ) (mm/d) ; f
) () — ;C——
€- 64— ,
, (hPa)
(1) w :
__A
WAy (2)
(2 _ (=) 646 )
A=t Gz 1, 3920 ©)
_ _P_
Y =0.46 %703 (4)
, 2= 18400(1 + Ta)lglol‘l‘s, : (5)
(3) “*
P= 107 [18400(14aT ) ] (6)
, , 0.46
Y = 107 [18400(14aT )] (7)
Z— (m o — ,a=1/273;
1.2.2 Ta (T); P— (hPa) ;A —
(1) Yy — ;
, (2 f(u
f(uw =0.27(1+ u 100) (8)

u——=2m 24 h , 2m



60 - 13
: , E= JpBth P B (1- e9'7)] (20)
: 2m ; CB—— T P—
(3) ea- edl ) :
€=6.1x10" (T (9 3
a b—— ,a=0.95,b=265; 3.1
,a=7.45,b=235;
ee=RH xe/100 (10)
e —— (hPa) ;eq [14 16]
(hPa) ; RH ——
RH :Mmax;_r\’l-ium (1)
(4) Rn ' ' '
Rin=Rs- Ri = (1 - A) Rs - Ru (12) ’
“Rn (mm/ d) ;Ra (mm/
d); ; :
Rs=(0.25+0.5n N) Ra (mm/d); (13) '
‘Ra (mm/d) ;N— '
A —— , A=0.15 0.25; '
Ra N—— W N
Re=(1- A)(0.25+0.50 N) R (14) 1420.2mma( 1)
Ri=$ T (0.1+0.91 N) (0.34- 0.044 &) (15) =
g , 0.85 0.970 — 1 2 3 4 5 6 7 8 9 10 1 12
2.01x10 ° mm/a- k*: T (K Ri -0450.45 153 3.05 3.50 405 413 375 2.28 0.85 - 0.35- 0.80 -
(5) = B2 099 141 308 579 9.27 10.6210.67 7.64 494 2.89 153 0.8
C RHmax U u /u Rs ,
Elb 054 1.04 280 509 7.35 811 8.00 6.12 410 2.41 0. 65 0.29 1420.2
, , 135781012 7 446911 4 0d2  B8d
, 1.6 km®, 3628
km® 22. 7 %( ),
2.2 580. 48 km®
[8,12,13,] 416.7 km®
; 3 211.37 km®,
) ( 3 207.6
, km?®) 88.4%
) Erdas8. 7 Arcin
, f09.0 Arcview3.3 GIS ,
[8.12]
2
(1) 2
(1981) E OE 0P
Eo- E P ., OHOP=0(p- E, K)
, f
q (E)/mm  110.692 110.885 110.691 110.796
m /108 m3 4.016 4.023 4.015 4.020
E=p1+ 2.1+ pvmy (16)
P P /108 m? 1.609 1.609 1.609 1.609
E= E0{1+JE20- [1+JE20 Y™ (16) /108 m3 2.407 2.414 2.406 2.411
(2 , , ,
E=P(1- & ©'P) (18) , ,
(3 : , (20 ),
E=R L - thL P R= BthP B (19) ,
(4 ' , (



6 61 -
), , 2
, 2.406 x 10° 2. 414 x 10° : 18]
m, 3,
0.306 x10°  0.307 x 10° 4
m 11.6 % (1)
3 ( 2, :
/108 m3 0.276 0.277 0.276 0.277
/108 md 0.003 0.003 0.003 0.003 2.40é2)2.414 m? ( ' ),
/108 m® 2.128 2.134 2.127 2.132
3.2 0.3.6 0.307 m 11.6 %
2000 , 27.29 ,
24.55 , 2.74 , , (19]
10 % 580. 48 km® 2126.8 m®
7.32 , 9.57 4.263 5.458 m®, 6.669 7.872
1 m®
2 000 m? 27.29 (3) ,
5.458 m° - ,
398 m?, ,
580. 48 km® 3.466 m° ,
: ( , , , :
)0.8 m*, 27.29 0. 797 ,
m® 4.263 m i
, 8 000 m?, (4) ,
6 000 m*, : :
[1] , , , [M]. : 2003.40 - 183.
[2] , [J]. ,2002 ,16 (6) :142 - 144.
[3] [M]. ,1994.
[4] [Z].1985.
[5] . [J]. ,2002 ,(2) :25- 29.
[6] , , [J]. ,2002 ,(1) :27 - 29.
[7] , , [J1. ,2002 ,25(1) :31- 33.
[8] . [J]. , 2003 ,23(4) :17 - 21.
[9] Penman H L. Natura evaporation from open water ,bare s0il and grass [J]. Proc Roy SeeAm ,1948,193:454 - 456.
[10] Milly P CD. Potential evaporation and soil moisturein general circulation modlies[J].Journal of climate,1992, 5 (3) :209
- 226.
[11] . e (H.L. Penman) [3]. ,1989 ,(6) :22 - 25.
[12] , [J1. ,2003 ,25(5) :558 - 565.
[13] , , [3]. ,2001 ,21
(3) :281 - 285.
[14] . [J]. ,2001,13(1) :14- 16.
[15] , [J]. ,2002 ,6(2) :129 - 134.
[16] , . [31. ,2001 ,46(22) :1853 - 1854.
[17] , , [M]. ,1994. 198 - 210.
[18] , , [J]. ,2002 ,13(1) :10- 13.

[19] : : | :

[3].

,2003, 14(4) :535 - 539.



