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Abstract: As the potential evapotranspiration (PET) is one of the important factors in the energy cycle and hydrological cycle, the acar
rate estimation of PET has important practical significance. The F AO56 PM method can give efficient estimation of PET; however, its
applicability is constrained as it requires a large amount of data. Different PET estimation methods have been proposed and the applica
bility of these methods should be tested before they are applied in a typical region. In this study, we attempted to examine the efficiency
of 7 PET estimation methods in spatial and temporal dimensions in the upper and middle reaches of Hanjiang River Basin using the daily
meteorological data during 196t 2013. The results showed that the radiatiorr based methods were the optimal choice, follow ed by the
combination method, and the temperature based methods were the least suitable choice for the PET estimation in the study area. Among
these estimation methods, the M akkink method and the Priestley Taylor method showed the best applicability and highest precision in
the study area, while the M cCloud method showed the worst applicability and largest error.
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Fig. 1 Distribution of meteorological stations in the middle

and upper reaches of Hanjiang River Basin
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Tab.1 The comparison of monthly mean PET estimated by the PM method and the other six methods
il A THEITE MAE/ mm MRE (%) R il THHEITE MAE/mm MRE(%) R
PT 9. 69 13.44 0.99 PT 10.18 15. 82 0.99
Mak 13.95 18.71 0.99 Mak 15.47 18. 60 0.99
MC 23.80 37.51 0.89 MC 30. 42 44.45 0.90
% B i
Ham 15.72 27.43 0.93 Ham 26.62 34.21 0.90
Har 14.43 15.38 0.99 Har 10. 54 12.45 0.99
IA 14.58 24.58 0.99 IA 9.25 13.17 0.99
PT 14.39 18. 21 0.99 PT 9.20 13. 67 0.99
Mak 12.01 13.54 0.99 Mak 17. 10 19. 64 0.99
. MC 31.42 39.16 0.93 MC 34.71 44. 62 0.91
24 Phsk
Ham 24.57 29. 60 0.98 Ham 28. 11 32.12 0.94
Har 9.96 10.72 0.99 Har 9.57 9.39 0.99
IA 17.82 33.61 0.99 IA 10. 87 15. 85 0.99
2 BPM 6 PET

Fig.2 The comparison of multiyear average PET by month estimated by the P M method and the other six methods
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Tab.2 Analysis of the results of seasonal PET estimated by the PM method and the other six methods

=1 3 A fabr PT Mak MC Ham Har A
MAE/mm 11.53 58.27 129. 54 35.73 45.01 34.93
S FH MRE (%) 4.10 20. 41 45.23 13.02 15.93 12.62
R 0. 87 0.92 0. 66 0. 89 0.69 0. 87
MAE/mm 12.33 59.50 156. 68 71.53 26. 99 29.09
P M MRE (%) 4.03 19. 54 51.67 23.90 9.18 10. 15
R 0. 85 0.90 0. 80 0. 86 0.87 0.82

HE

MAE/mm 29.59 41.29 77.98 77. 14 61.29 56. 40
G MRE (%) 10. 86 14. 87 27.96 28.25 22.47 20.78
R 0.92 0.95 0.77 0.92 0.83 0.91
MAE/mm 16. 53 59.29 111.06 81.21 38.39 37.78
75 e MRE (%) 5. 60 19.29 36. 67 26.90 13.19 13.26
R 0.90 0.94 0. 87 0. 89 0.96 0. 86
MAE/mm 56. 83 59.54 41.58 60. 34 90. 16 42.29
& H MRE (%) 15.90 121. 40 11. 80 17.30 25.15 12. 07
R 0.93 0.95 0.63 0.93 0.61 0.92
MAE/mm 43.39 71.95 32.59 137. 10 54. 09 26.52
(R MRE (%) 11.07 17.77 8.27 34.38 13.99 6. 88
5% R 0.91 0.94 0.81 0.92 0.79 0.90
MAE/mm 61.06 70. 05 204. 38 143. 57 60. 77 35.10
953 MRE (%) 15.27 17. 11 50. 30 35.61 15.43 9.01
R 0.94 0. 96 0. 84 0.95 0.91 0.93
MAE/mm 43.30 83. 13 174. 87 158. 99 50. 66 23.28
7 i MRE (%) 10. 76 20.29 42.83 39. 14 12. 67 5.93
R 0.93 0.96 0. 81 0.94 0.93 0.91
MAE/mm 12. 46 25.71 22. 64 25.99 34.96 58.13
k= & BH MRE (%) 7.73 15.74 16. 66 16. 02 21.36 35.89
R 0.90 0.92 0. 45 0. 89 0.78 0. 89
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2 6 M PET
Tab.2 Analysis of the results of seasonal PET estimated by the P M method and the other six methods (8:%)
N I bz PT Mak MC Ham Har IA
MAE/mm 9.93 25.60 53.97 15. 49 20. 12 41.39
P MRE (%) 5.04 13.17 27.56 8.21 10. 85 22.50
R 0. 84 0.91 0.54 0. 88 0.83 0. 83
MAE/mm 22.47 20.22 25.85 34.72 37.75 66. 69
E 7 MRE (%) 13.17 11. 60 15. 14 20. 81 21.96 39. 00
R 0.94 0.93 0.74 0. 86 0.87 0.93
MAE/mm 11.76 37.53 22.96 21.10 19.51 34.54
i MRE (%) 5.27 17. 63 10. 49 10. 50 9.56 17.20
R 0. 84 0.90 0. 45 0.91 0.94 0.83
MAE/mm 21.52 23.91 68.01 60. 29 5.75 39.77
& R MRE (%) 19.51 22.09 62.63 54. 64 5.27 37.54
R 0.70 0. 81 0.52 0.78 0.73 0.69
MAE/mm 41.46 28. 65 93.73 68.72 21.53 21. 88
P& JH MRE (%) 32.79 22.88 75. 41 55. 31 17. 02 18.77
R 0. 60 0. 83 0.58 0.75 0.79 0. 49
X7
MAE/mm 7.96 13.28 55.83 33.90 13. 44 57.50
2 MRE (%) 7.74 13.33 55.99 33.55 13.97 58.98
R 0.59 0. 68 0. 36 0. 65 0.56 0. 61
MAE/mm 31.63 25.24 80.79 49. 66 8.97 33.71
7 e MRE (%) 25.39 20.74 67.34 41.31 7.13 30.12
R 0. 65 0. 88 0. 64 0. 84 0.87 0.55
3 BPM 6 PET
Fig.3 The comparison of multiyear average PET by season estimated by the P-M method and the other six methods
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Fig.4 Comparison of annual PET estimated by the PM method and the other six methods

3 6 PM PET
Tab.3 Analysis of the results of annual PET estimated by the P M method and the other six methods
il A HEITE MAE/ mm MRE (%) R il THHEITE MAE/mm MRE(%) R
PT 54.99 6.07 0.88 PT 30.20 2.93 0.83
Mak 167. 43 18.20 0.92 Mak 185.70 18. 11 0.87
MC 184.20 19. 89 0. 60 . MC 272. 61 26. 61 0.78
% B (R
H am 57. 69 6.55 0.88 Ham 139.73 13.79 0.82
Har 159.53 17.56 0.76 Har 79. 62 8.02 0.71
IA 174.94 19. 26 0. 89 IA 112. 16 11.27 0. 81
PT 106. 54 11.27 0.92 PT 26.70 2.63 0.85
Mak 144. 12 15.00 0.93 Mak 205. 19 19. 62 0. 89
o MC 97.32 10. 29 0.78 o MC 50. 20 4.75 0.73
S ik
H am 223.51 23.62 0. 89 Ham 210. 89 20. 29 0. 80
Har 172.73 18.36 0. 81 Har 101.98 9.93 0.92
IA 213.85 22.65 0.92 IA 121. 83 11.95 0. 81
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Fig.5 Spatial distribution of multt year average potential evapotranspiration estimated by the seven methods
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WL PR 22, RIZ 7 AERIE 70 X S 03 I 4

SO, P-T J7 M Mak ik 2411
TETE ZEHUR 825 )73 A 2 2R S X 7% it KT
L X, X 5 P-M 59 0 28 o A — . M ak
T A 6] o0 A RO A P-M 5 VR 1A 28 [B) 43 A
AT — B, 78 R 5 1 f R ME H IR T 3 R
63, F/MEH BIE B . (B P-T k=1 4
ARLE R X A7 7E = Al PSR, AL Hb X A7 72 AR Al B
R, IR AL A BUR & i KB X H B AE S,
U, 88 5207 i Mak J59EAE PUUL R b X G
P T J7 4G 5 G 3 A

WV, Har J592: 10 2 4 B 18 16 28 UK =
23 (6] 43 A A7 1 b B S 1) AR 3BV e 28R = KT 7
HVETE ZHUR B LA, (HAEAR FBHLIX, Har J7151
THRERMKB T PM J7ikih 5 g5 B8k fn K, Bt

* 8- KK EIR

LA, Har J5iRAE R FT DX A3 A 1 — . Ham J5i&
AN M- C I3 73 8] 7 A #8014 2%
KERT AR ERIR, 5 P-M Jiik #2306 7>
A4S AN ZEROR, R WIX PR 7 A DU B i
BRI & FH VR 22

DL B3 A 500X dek, % FAZ X3 12 A<
Rk 5 1961- 2013 EEHEZRL, DL FA O #E#E 1
P-MIETHE SR A NS, 4 SR b, GEBEE FH.

A, | 22 AR T AR (AR BRAR A = A7 T, 43T
e T B RIS BT Z M e 6 FhEE AR UK &
VR PR G I TV FA VR
M ak 1 P-T 5 E2)77% HarJHam fil M-C) X 35
& FEX R BE B, i LA T e 6 Tl fE 2%
BlUR Bl B 1RAE 224 IME A 0] oA L X 38
Ph. FELRWT

(1) PULH B e A Bk & R AR =T
ACRHIE, ¥ 7E75 BUR B0 B i e, £ FERAR, &
FEETHKE, FEMEEHL2FEEREN2/ 3L
Fo WARFFIRE, FlEF WA K E ZIN
1 HEI7 Aty 72 A B #is i, Bafs P06 T . FBx
TR Z5HUR = B Wsh, (B B I FREE LTS
Ho ZEVRE ARHURSE ME LT FEIX A AR HbX
T PRI, 2 () R E .

(2) 6 Fifdi VT HEE RS P M 5kt 4
R LR R, 78 = 2IBEZR Uk Al 7 ik, X
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(1) M- C 77 VL2581 53 A P- ML 5 ¥ (1 23 8] 43 A AH 22
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(3) AN RN A 55 7 V545 21 AOTE A2 2K B 46

ZE UK, DRI A A 20 YA 5 1% 2 i 98 IE A
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