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Fig. 1 Contrast of monthly average potential

evapotranspiration estimated by the 4 estimation models
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Tab.1 Relative deviations of monthly PET estimated by the 3 simplified models

compared to the values estimated by the FAO — PM model ( Unit:% )
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Fig.2 Comparison between seasonal potential evapotranspiration estimated by the FAO — PM model

and those estimated by 3 simplified models in 5 regions of Hubei Province
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estimated by 3 simplified models under 3 dry/wet conditions in 5 regions of Hubei Province
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estimated by the 4 estimation models

3 N 4k

i1t 5 FAO56 — Penman — Monteith Y8 7E 2€ B4k
TR E5 R XTI, 70 A FE 8 T Priestley — Tay-
lor ,Hargreaves , Thornthwaite 3 Fji faj fb i 5l 5 FAO —
PM BORUAL SRR 1 22 5 Sk &R . A&l 2R KR, 3
FPfR LB RUAR XS T FAO — PM BRI 53 (1438 H T 7R
B AFAE — € M 22, I 22 B K 1Y /& Thornthwaite

P | f/NAY 2 Priestley — Taylor #% , Hargreaves 15
TR i 22 5 vh , AELAS T 33 16 A X i 2 880 R
Priestley — Taylor 11 Hargreaves FU4E PN 1Y) ¢ KA 22
Yy e E ZE A 0y, Hofl A R0, B4R LT
P20 1EA 22 , T Thornthwaite £ 8 5 2 14 2= f fhi
ZEWRR, R R 225N, H A Z= 0 1 22,
AN . R, 3 R kil FAO -
PM BAVESE25 Sk B RAFLPE X R, BAE
AR ISAR X FRAE | 3% R 28 S A RUAR S5 45 SR ) 1T 1E
Pt T AT RE, (HAEAN R 2019 ], 3 ] AL AL B
FAO — PM 3 Al 550 25 IR 1Y) 5C R A7 78 22 57, Thornth-
waite FRITER R MALRTT S FAO - PM KRy
)RR ek Bk TRk, ML
A X T A e M R Y 4 A A Ay
Priestley — Taylor 15 B 7E Rk Z= 14 5 55 SR L e
PRI R L2, Hargreaves KR #5257 ] 5 FAO
— PM RIS 285 TR O R X Fe g o PR, X 2
SRR AL LT IEAE = O] RUBE 3 A A BRI 45
UFRIROR o WF5TIE K B, 3 Tl ] AL 85 78 e R AR Ol
T 5 FAO - PM #5550 25 5L (1) ff 22 A7 A6 22 57, 7
TR MARARRBLT 3 b fa] AU Ak S 2 2 85 A
E,BTEMR TR T, Priestley — Taylor I Thornth-
waite A5 il 35 45 HLAE X 1 10 A5 B0 WY I O e
[, FEARPRAE AL |, 3 Fh i) AR B T3 ) 8 A 25 1
SEBRIE S AL & A AN [, Priestley — Taylor Fl
Hargreaves %1 5 FAO — PM #8355 25 AR 4E PR
W3l | FEAR—3, Thornthwaite 7 5 FAO — PM 4%
RIS FRE A i B RO R (AR BR U 3
7N Priestley — Taylor A1 FAO — PM 455 5l 7 45 15 75 28
UG H AL bR — 3L, Hargreaves #5584 115 (1 45
TEAEZEHGE S A5 , 1T Thornthwaite #5275 45
FIAE TR 2R B SN 5 FAO - PM #ERIAH I

BT LL R, X 3 R A AR R b A v
FERL L EZE AR « Priestley — Taylor BT 7E f (B |- £
KGR, HARAEBR 2l 45 T RE 6% i A 20 ) < fo A2
1T 5N IR 2 WO TR AL, 3 TR RN, A=
A R GUR TR Be 7K SR A5 AL S 2 LAY 25 2 Y
LSRR 43 A A 5T ; Hargreaves R 7 il
SRS BETEANF A 0y F0 215 O AR E AT IR R A T
TR B K B PR MR 5 A8 B 5 Thornthwaite #5875
2 3 25l 22 8 B 0K B AR AR AL 3R FaR 22U 3
S e, AT TR A X

S 30k
[1] BEFe, 4, PR, % JERt 28O i AR A - AR PrA Ui



43 4

ZE WSS « WA P A 2R A SR R X L 339

MR E SR BRI ] A VR4, 2013,28 (1) ;1911 -
1921.

[2] FH2f, S0t SR 5. 1971 ~ 2008 4 985 1 A I 25 i s
VAR [T ]. Bl2#iE4R ,2010,55(22) 12226 —2234.

[3] 462, MATSE, B2k, 14 24 15 M b T 2 e B [0 F
B4 2007,25(2) 61 —66.

[4] TEifHE, TR, 05 B L% HATS i LI 40 a A AR TG
A ia )], T E5A4,2011,29(4) 488 —491.

[5] Ak, JRAAE, S0, % 1T S BLIE 52 @ SUIRHRAE 2
GBI EOREE % R ()], FRAR,2011,29
(1):94-99.

[6] Allen R G, Pereira L. S, Raes D, et al. Crop evapotranspiration —

[

Guidelines for computing crop water requirements — FAO Irrigation
and Drainage Paper No.56[ M]. Rome:FA0,1998.1 -300.

[7] Jones ] W, Hoogenboom G, Porter C H, et al. The DSSAT cropping
system model [ J ]. European Journal of Agronomy, 2003,18 (3 -
4).235 -265.

[8] e, 4B, 1 K3, 2. GB/T20481 — 2006 K% T F % 2%
[M]. dtst: s R ARE T ik ,2006. 1 - 18.

[9] Vicente — Serrano S M, Lopez — Moreno J I, Drumond A, et al.
Effects of warming processes on droughts and water resources in the
NW Iberian Peninsula (1930 —2006) [ J]. Climate Research,2011 ,
48(2-3):203 -212.

[10] Farahani H, Howell T, Shuttleworth W, et al. Evapotranspiration:

progress in measurement and modeling in agriculture[ J]. Trans As-

abe ,2007,50(5) :1627 - 1638.

culating potential evapotranspiration with data from Switzerland
[J]. Water Resources Management, 2002,16(3) ;197 -219.

[12] Wei M, Menzel L. A global comparison of four potential evapo-
transpiration equations and their relevance to stream flow modelling
in semi — arid environments[ J ]. Advances in Geosciences, 2008,
18,15 -23.

[13] Chen D L, Gao G, Xu C Y, et al. Comparison of the Thornthwaite

[

method and pan data with the standard Penman — Monteith esti-

mates of reference evapotranspiration in China[ J]. Climate Re-

search, 2005,28(2) ;123 -132.

B AR S B R BOR I Z R 5 1 S 2

R AL T]. BG4 ,2000,11(S1) 1128 ~ 136.

[15] sksipk, SRid, 5k E35. DU BRI [ 1], b
RS 4 ,2009,20(6) 729 -736.

[16] KIGEHE, REIL A MO, 55 TORME7E 28 HIUR A SUAE DU i I Ry

FEAILT]. TR ,2012,35(2) ;229 -237.

B, EHE WIS KB RN 2RI AX AN EIE

[J]. Wb <% ,2014,33(1) .25 -28.

Priestley C, Taylor R. On the assessment of surface heat flux and

[14

[N

[17

[

[18

[

evaporation using large — scale parameters[ J]. Monthly Weather
Review, 1972,100(2) :81 - 92.
[19] Hargreaves G H, Samani Z A. Reference crop evapotranspiration
from temperature[ J]. Applied engineering in agriculture, 19851
(2):96 -99.
Thornthwaite C W. An approach toward a rational classification of

climate[ J]. Geographical review, 1948 ,38(1) :55 —94.

[20

[

[11] Xu CY, Singh V. Cross comparison of empirical equations for cal-

Comparison of Models for Estimating Potential
Evapotranspiration in Hubei Province

QIN Pengcheng, LIU Min, LIU Zhixiong, DENG Huan, DENG Aijuan, TANG Yang

( Wuhan Regional Climate Center, Wuhan 430074, China)

Abstract : Based on the daily meteorological data from 1961 to 2011 of 74 stations in Hubei Province, FAO56 — Penman — Monteith
(FAO —PM) equation and three other empirical equations according to Priestley — Taylor, Hargreaves and Thornthwaite were used to
estimate the monthly potential evapotranspiration (PET) , and the applicability of the three empirical equations were evaluated by com-
paring with the FAO — PM model from monthly, seasonally and yearly scales as well as under different conditions of dry, moderate and
wet. Results showed that monthly PETs estimated by the three empirical equations showed great differences compared to that of FAO —
PM, especially for the summer months. The PET estimated by the Thornthwaite equation had the largest error and opposite deviations in
summer and winter months, the PET estimated by the Priestley — Taylor equation had the smallest error, and the PET estimated by the
Hargreaves equation had the most stable deviations among different months. All in all, well relationships were found between PETs esti-
mated by the three empirical equations and FAO — PM equation, and the three empirical equations were fairly stable in relationship with
FAO - PM among different regions, thereinto, only the Hargreaves equation was consistent with FAO — PM in different seasons as well
as under different dry/wet conditions. As to the yearly variation of PET, the Priestley — Taylor equation showed the best agreement with
FAO - PM equation, while the Hargreaves equation only captured the yearly variability, the Thornthwaite equation gave a rather precise
estimate in magnitude but an opposite trend and too small variability. It was recommended that in climate, crop and hydrologic model-
ing as well as climate change analysis the Priestley — Taylor equation should be employed, in the practical drought monitoring and irri-
gation schedule the Hargreaves equation would be the best, in dry/wet climate zoning the Thornthwaite equation might work well. Addi-
tionally, necessary corrections should be done based on the FAO — PM estimates if possible, and such a practice should be carried out
on a monthly or seasonal timescale.

Key words: potential evapotranspiration; model comparison; Hubei Province





