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1 1961 2001
Table1l M onthly var ation of mean values fran 1961 to 2001 for the major m eteorological
var ables n Guizhou province
/(MJ- m™?) / 1% /(m- st /(MJ- m™?) / 1% /(m- st
1 127. 46 5.36 80. 56 1.44 7 333.62 24.51 79.86 1.53
2 147.55 6.85 79.30 1.63 8 332.35 23.97 80. 14 1.23
3 214.01 11.33 77.43 1.80 9 266. 17 20.97 79.74 1.28
4 256. 79 16.38 77.54 1.75 10 207. 60 16. 47 81.97 1.24
5 299. 62 20. 04 78.88 1.56 11 167. 16 11.76 80.76 1.30
6 294. 53 22.45 81. 00 1.36 12 152. 79 7.35 79.82 1.34
1.2
: FAO PermanMonteith (PM )
Thomthwaite(Tho) B laney-Criddle(B-C) , Makkind (Mak) Priestley-Taylor ( P-T)
( 2" 5 , Tho B-C , BC
2
Table2 Equations of potential evapotran giration
a L -] 1514
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Tho t N o
— -7,3 -5,2 -2
(1948) a=6.75x10""1% - 7.71x10"° 1% +1. 79 10" ?1 +0.4923 M
_MN
E=F360
K , 4 9
B-C
ET =KP(0. 46T, +8. 13) 0.85, 10 3 0.45; P
(1950)
7 Ta ,
Rs ,4.23/(am?- d); A
Mak R _ 4 .
ET:(XA s_B , , 10°Pa/ ;v
(1957) A 4y A , 10*Pa/ ;A 4.2 /g
a 0.61; B 0.12
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ET =00 ———*
(1972) A +y A 1.26
A - , kPal ;y
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m , m/s e )
kPa; e, , kPa
o 205 < — KB st
2 7L # o '
g 10: =5 Mak  P-T )
Fé? or : PM
=~ -10 |
R L
20 I
20 -15 -10 -5 0 5 10 15 20
SBETEI ) % ’ PM
(ETref) ( 1) )
1 ET
ref , 1

Fig.1 Sensitivity analysisof meteomlogical factors © ET,«



3 , 359
1 1 40
[21]
2
2.1 PemanMonteith
PM 1961 2001 844. 26 mm, 20 an
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Fig 2 Correlation of estmated reference evapotrangiration
0.36 0.65 P-T o (ET.) by PermanMonteith and large waterbodies
1.08, 0.98 1.18; Mak a
0. 69, 0.62 0.74, B 0.12, 0.10 0.13
( 3 3), ,
0.04 % , P-T Mak PM ,
20 90 , 60 90
, 90
60 90 2]
, P-T Mak PM 0. 96
, PM 0.60 ,
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Table3 Camparison of potential evapotrangiration estimated
by Penman-M onteith and four enpirical formulas

/mm

PM Tho B-C M ak P-T
1960s 861. 30 842. 99 843. 05 867. 83 860. 39
1970s 848.21 840.45 842.62 851.68  849.50
1980s 843.06 846.84 844.53 839.88  841.47
1990s 826.26 846.74 846.25 820.30 828.79
1961 2001 844. 26 844. 32 844.16 844. 32 844. 64
1 0. 62 0. 56 0.97 0. 96
1% 0 0. 007 0.011 0. 008 0. 045

=100(ET,y - ETy) / ETp

Fig 3 Annual mean potential evgpotrangiration calculated
by PermanM onteith and four enpirical fomulas



360 21

3
3.1 100
24°73'N  27°50'N 101°15'E 108°45'E
(IPCC) 4 (2007) CGM (T43 ) (RAIB-
(T47) ) '® 100 4
, 0.22 /(10a), 21 30 40 , 2045
, 2046 2100 16.35 , 2001 2045 1.23
, 10a7. 76 MJ/m’ 100
M -K 7.88 -0.79 0.91 -1.36 , M-K
187 3700 -
L y=0.0219 x+ 14.689 =~ 3600 F
" f 3500 |
3 2 3400
] = 3300
g ® 3200
prd % 3100
F 3000
2900 -
13 2800 L
2001 2019 2037 2055 2073 2091 2001 2019 2037 2055 2073 2091
F4r FE4
- 100
St y=-0.0005x+1.820 2 y=0.000 8 x + 97.692
~ Z X 999
S il n :
® 17 jq E i
- 7
g 15 i T »
]3 1 96 1 1 1 1 1 1 1 1 1 1 1
2001 2019 2037 2055 2073 2091 2001 2019 2037 2055 2073 2091
F4r E4
4 100
Fig 4 Trends in annual values for the major meteorological variables in Guizhou province in future 100 years
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Fig. 5 M ean annual potential evapotrangiration computed
4
Table 4 Changes of potential evapotran gpiration under future cliamte scenar ios estmated by five formulas
CGOM 3- SRA1B (T47) 100
0.5 1 1.5 2 2.5 3 1961 2001 (%) M-K
BM 0.46 0.91 1.35 1.78 2.19 2.6 S92 204 1
848. 13 851. 92 855. 63 859. 25 862. 79 866. 24
Tho 2.92 6.04 9.39 13 16.91 21.16 6.18 8. 46 0.67
868. 96 895. 31 923.59 954. 08 987.08  1022.95
B-C 1.44 2.88 4.31 5.75 7.19 8.63 218 7.99 0.68
856. 3 868. 44 880. 58 892. 72 904. 86 917
Mak 0.91 1.8 2.68 3.55 4.41 5.26 .33 178 0.99
851. 97 859. 52 866. 97 874.32 881. 57 888. 72
pT 0.68 1.38 2.02 2.66 3.27 3.87 . 3.62 T 0.99
850. 36 855. 95 861.41 866. 74 871.94 877.01
=(ET - ETisero001) * 100/ ETige1-2001 (%) = (ET- ETyy) * 100/ ETys,
, ET , M-K 91, PM
FAO PM , 4
(1) PM ,
M ak P-T Tho B-C
(2) :
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An applicability study of potential evapotrangiration models
n Guizhou province’

QIN Nian-xiu, CHEN Xi, XUE Xianwu, L NGM in-hua, ZHANG Zhi-cai

(State Key L aboratory of Hydrology‘ ater Resources and Hydraulic Engineering, Hohai U niversity, Nanjing 210098, China)

Abstract: The PermanMonteith equation is used t estimate potential evapotrangiration in Guizhou province based
on the daily meteomlogical observations from 18 stations during the period 1961-2001. The estimation of potential e-
vgpotrangiration is al® achieved by adopting smple model goproaches, such as the radiation-based and the tempera-
ture-based models The Perman-iM onteith potential evapotrangiration is campared with these smplemodel estimates
Reaults show that all models are able b well estinate the long-term annual mean potential evgpotrangiration with rela-
tive errors less than 0.05% . However, large variations are found among smulated annual mean potential
evgpotrangiration sries The radiation-based models perfom better than the temperature-based ones in comparion
with the Perman-iM onteith potential evgpotrangiration, which suggests that the radiation-based models are more gppli-
cable for future climate change studies in Guizhou province.

Key words potential evapotrangiration (ET); PermanMonteith equation; temperature-based model; radiation-
based model; goplicability; Guizhou province
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