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, Stannard(1993)[!!
Shuttle worth- Wallace

Penmamr Menteith

Priestley- Taylor ,

Priestley- Taylor Shuttle worth- Wallace , Penmam
Menteith ;Kustas  (1996)[?)  Penmam Menteith Priestley- Taylor
, Priestley- Taylor .
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lor ; Priestley- Taylor
(1982)1*] ) (1998)(5 :
(1998)L¢! Priestley- Taylor VS MB
(FAO) ,1979 Penman s
;1998 Penmamr Menteith

>

s Penman
Penmamr Menteith s s
Priestley- Taylor FAO Penmam
Menteith s
1
(39°08 N,115°48"E,
25 m) . 1999 7 1 9 30 , 92
, 68000 /hm?. 6 18 0 5
109 10
, 20 m, 212.2 mm, .
5~6 , 9 , 1 , 9
. 0~30cm ,40 ~300 cm
1991 ~1995 (38°22' N,117°21"E, 6.6 m) .
(37°26 N ,116°19 E, 22.7 m) . (35°19 N,113°53'E, 74.0 m) .
(34°03' N,111°02 E, 569.9 m) . (33°02 N,112°35'E , 130.7 m)
5 4 0~50cm
2

2.1 Priestley Taylor
Penman(1948)
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N e
AE—1+A/Y(Rn—G)+ ru(Dz—Do) (1)
AE (Ml*m 2«d" ") ;A - (hPa* K ') ¥
: R, (MJlsm™%<d ") ;G (MI*m ?<d" ") ;p
(kg*m ) ; G, (MJkg '*K ") ; D, (hPa) , D,
(hPa) .
, Dy=D., (Slatyer  Mcilroy ,1961)!71:
.Y
AE—1+A/Y(RH— G) (2)
(2) ,Priestley ~ Taylor(1972)!*
b (a) 9
JE=a 2 (R - G 3
=a . (R- 0 (3)
a (=1.26).
2.2 FAO(1998)
Menteith > >
ACRy - G) + oC, (e - e)/ 14
AE = A+ ¥(1 + 1)/, (4)
rS rﬂ bl 9
, . FAO(1998) Penmamr
Menteith 0o . 12 cm
100 s*m™' , , (4)
0.408A(R, - G) + Y&uz(es- eq)
ET. = T+ 272 (s)
o= A+ ¥(1 +0.34u,)
ET, (mm*d "), T 2m (C),u, 2m (me
s e (kPa) ,e, (kPa) , (3)
( Ry 2
Ttlax‘ T‘:nin
R, = (1 - @) R - o5 —")(0.34-0.14 Je) (1 .35% - 0.35) (6)
0
a (0.15)111 R, (Ml*m %ed %), 0o -
(=4.903x10"° MI*K **m ?+d" "), Thu (K) , Thin (K) .e,
(kPa) , Ry (MJ*m™ 2+d ?).
( R)
n
Ro=(a+ b7 R (7)

a,b ( 0.25 0.50),n (h), N (h), R,
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(MJem %ed %),
(@Y
Ry = (0.75+2x10°2) R, (8)
z (m) .
2 m (u2) %)
4 .87
Y2 = 21067 82 - 5.42) ©)
U, z (mes 1)
[4.9]
3
3.1
Priestley- Taylor R [10] [12]
a
a =1.0+ (a-1)(e- e)/(e - e) (10)
1 1
a_(1+T/Y)_0.5(T/y)(1+H"’) (1)
a’ Priestley- Taylor a,(e - e;) , H
1999 6 9 5 1991 ~1995
Priestley- Taylor FAO Penmamr
Menteith , . Priestley- Taylor
, FAO Penmamr Menteith
Priestley- Taylor FAO Penmamr Menteith
20 % s ;:FAO Penmam Menteith
,Priestley- Taylor FAO Penmanm Menteith s
5 2000 s
s 30 % ,
s 70 % ~ 80 % .
3.2
Ea = kcEn (12)
Eﬂ 7 k[‘ 7 EVE
, Wallace

(1995)013]

,  Penmamr Menteith
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( ko)
E, A+ ¥(1 + 1/ r,
kc - =8 _ ( / ) (13)
E,. A+ Y1 + 1/ 1)
(69 s* m ") , Ta
(s*m™ '), 7 (s*m™ ')
s Davies
(1973)114] Priestley- Taylor
; (1993)"31 Davies ,
,Lu  (1997)L1¢]
; (51 . Priestley- Taylor
(0.1 m.0.5 m.
m.2 m 3 m) R
[13].
Euz = Erc[ a+ bexp(- W3ZO)] (14)
Eq. (mm) , E. ( )(mm) ,a,b
’ WZO 4
(12) Priestley- Taylor 50 cm
, a,b 1.640 -1 .368, 0.550, 0.05
,  Priestley- Taylor FAO
¢ (15),
Ep, = Eplc+ dIp + eexp(- Wy)] (15)
c, d ;€ 7 IL
(15) (r 1 . 1 ,
3 m ,
1 Priestley Taylor FAO
(15)
Priestley- Taylor FAO
(cm) c d e r c d e r
10 3.486 -0.345 - 4.716  0.682 5.944 -0.699 -8.115 0.641
50 4 .231 -0.247  -6.028 0.671 7.034 -0.553  -10.32  0.696
100 4.790 -0.231  -7.890  0.566 7.152 -0.443 -12.23 0.576
200 7.418 0311 -13.36  0.571 10.07 -0.493 - 18.68 0.631
300 6.477 -0.174 -11.80  0.383 9.307 -0.343  -17.66  0.470
10.10=0.412, 7005 =0.482, 790 =0.606,10 ~50 cm 17,1 ~3 m 16



- Nk

727
. . . 1991 ~1994 6 9 0~50cm
S 2 .
2 Priestley Taylor FAO
3)
Priestley- Taylor FAO
c d e r c d e r

3.788 0.058 - 6.375 0.492 4.200 0.075 - 7.106 0.480

1.816 0.098 - 2.989 0.369 2.159 0.125 - 3.657 0.384

3.944 - 0.050 - 6.831 0.529 4.667 - 0.058 -8.113 0.533

2.943 - 0.002 - 5.635 0.297 3.559 - 0.006 - 6.882 0.290

4 2.579 0.071 - 4.395 0.437 3.011 0.085 -5.172 0.441

1790.10=0.257, 1905 =0.304, 1501 =0.393, 42 ~ 46 s N . . 4 172
s ; . . 3 1995
R 10 % s
; s . 1999 2000 s 1999
) ) N
. . . . . . 8 1999 2000
4 R 10% ~15%
s . . . . . s 1999
30 % . s
4
Priestley- Taylor FAO(1998) Penmamr Menteith
, Priestley- Taylor ,
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ESTI MATION OF ACTUAL EVAPOTRANSPIRATION FOR
MAIZE FIELD IN NORTH CHINA

Lu Houquan Qian Shuan Yang Feiyun
( National Meteorol()gicul Center, Beijing ,100081)
Bai Yue ming

( Chinese Acade my of Meteorolc)gical Sciences , Bei]‘ing ,100081)
Abstract

For simplifying the calculation of actual evapotranspiration in cropped field, the soil
moisture of the depth from 0 to 300 cm in the maize field and the meteorological observation-
al data in 1999 at Dingxin county in Hebei province ,where is an agrometeorological experi-
ment base of Chinese Acade my of Meteorological Sciences ,and the soil moisture of the depth
from 0 to 50 cm and the meteorological observational data at 5 stations in North China from
1991 to1995 are used. The possibility that actual evapotranspiration in the maize field is cal-
culated by using a simple reference evapotranspiration model is examined. Priestley- Taylor
modeland FAO Penman Menteith (1998) model are compared and the factors impacting on
evapotranspiration are discussed. Based on the experimental data and using leaf area coeffi-
cient and mean soil relative moisture as the model factors, A formula calculating actual evapo
transpiration is made . Evapotranspiration is calculated by this formula, and the soil moisture
of the depth from 0 to 50 cm and the meteorological observational data at 8 stations from
1999 to 2000 are applied to validate . The average errors are in the range from 10 % to 15 %

generally .

Key words : Actual evapotranspiration in maize field Simplified evapotranspiration model

Leaf area coefficient Relative soil moisture





