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Regression Correction of Hargreaves — Samani Equation by Monthly
under Framework of China’s Agricultural Comprehensive Zoning
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Abstract; Aiming to verify the applicability of the linear regression correction scheme for Hargreaves —
Samani (HS) equation under the framework of agricultural comprehensive division of China, by using
124 stations meteorological data from 1957 to 2016 released by China Meteorological Data Service Center,
the multi-year reference crop evapotranspiration ET,_,, and ET, ,, were calculated by monthly based on
Penman — Monteith ( PM) equation and the HS, respectively. Then, taking ET, ,, as the true value,
linear regression analysis method was used to collect the monthly correction coefficients @ and b of the HS
by ET, ., and ET, s from 1957 to 2010 for 38 agricultural management sub-areas of China. Thirdly, by
comparing the relative error changes before and after ET, ,i correction during 2011—2016, the
applicability of HS equation linear regression correction method in China’s agricultural areas was verified.

Lastly, combined with the specific error results during 2011—2016, the optimal monthly values of the HS
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correction coefficients @ and b in each agricultural area were determined. The results showed that the
ET, ., and ET,_, had good correlation ( more than 0. 6) in most months and in most agricultural areas.
Therefore, the regression analysis can be carried out. Coefficient a obtained by regression correction had
a significant seasonal change, while coefficient b was relatively stable, which implied that there were
obvious seasonal differencing between ET,_,, and ET,_,,. There were relative errors for ET,_,s before
and after correction in different degrees, but the error range of ET,_ s after correction was significantly
reduced. In specific verification applications, ET,_,s after correction was not the best result for all areas
in each month. Therefore, the optimization of a and b coefficients was the best scheme in practice. The

linear regression correction of the HS was a simple and feasible scheme in practice, which had practical

significance and popularization value for
evapotranspiration in large-scale area.
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E4 0.01 -0.22 -0.41 -0.32 -0.27 -0.17 0.02 0.03 0 0.02 0.02 0. 04
ES 0. 04 -0.16 -0.12 -0.18 -0.27 -0.19 0.03 0.03 0. 06 0.03 0.01 0.02
E6 0.09 -0.02 -0.27 -0.20 -0.16 -0.03 0.14 0.09 0. 04 -0.05 -0.07 -0.08
F1 0.07 -0.06 -0.08 -0.24 -0.30 -0.28 -0.13 -0.05 -0.12 -0.02 0. 06 -0.01
F2 -0.07 -0.11 -0.08 -0.05 -0.08 -0.10 0 0.09 -0.05 -0.02 -0.02 0
F3 -0.03 -0.27 -0.39 -0.41 -0.46 -0.45 -0.22 -0.15 -0.17 -0.10 -0.07 -0.01
k4 -0.14 -0.14 -0.15 0.01 -0.05 -0.07 0.10 0.08 0.11 0.08 0.10 0.14
F5 -0.04 -0.04 -0.02 -0.02 0 0.06 0.01 0.02 0.02 0 -0.05 -0.03
Gl 0 -0.04 -0.21 -0.20 -0.10 0. 04 0.03 0. 04 0. 04 -0.07 -0.05 -0.11
G2 -0.05 -0.29 -0.37 -0.08 0.07 0.12 0. 06 0. 06 0.03 0.02 0.01 0.01
G3 0.09 0.10 0.07 0.01 0. 05 0.03 0.03 -0.01 0.03 0.02 0. 05 0. 04
G4 -0.03 -0.01 0.01 0 -0.08 -0.11 -0.11 -0.10 -0.04 -0.17 -0.18 -0.19
H1 -0.42 -0.30 -0.21 -0.16 -0.07 -0.03 -0.01 -0.04 -0.11 -0.20 -0.35 -0.45
H2 -0.34 -0.23 -0.02 -0.01 0.02 0. 04 0.02 -0.01 -0.07 -0.09 -0.23 -0.40
H3 -0.19 -0.08 -0.01 -0.05 0 0.03 -0.01 0 -0.05 -0.08 -0.22 -0.28
11 -0.39 -0.29 -0.28 -0.20 -0.18 -0.15 -0.11 -0.14 -0.19 -0.27 -0.31 -0.33
2 -0.15 -0.11 -0.07 0.02 0. 05 0.01 0. 06 0. 04 0.02 -0.07 -0.14 -0.12
3 -0.48 -0.37 -0.33 -0.24 -0.17 -0.13 -0.07 -0.11 -0.19 -0.29 -0.41 -0.45
14 -0.39 -0.32 -0.19 -0.09 -0.05 0.01 0.01 -0.04 -0.07 -0.18 -0.33 -0.37
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Tab.2 Recommended values of monthly correction coefficients of HS in China’s agricultural regions

Kl 1/ 2 A 3A 4 f 5 f 6 f TH 8 A 9 A 10H 1A 12
AIX a b a b a b a b a b a b a b a b a b a b a b a b
AL 026 0.56 0.40 0.52 0.48 0.81 -0.56 1.37 -1.10 1.24 -2.68 1.35 -3.30 1.48 -1.50 1.28 -0.82 141 0.01 158 0.30 129 0.24 0.75
A2 033 075 0.37 0.97 0.04 135 -1.10 1.63 -3.18 1.86 -3.46 1.67 0 100 0 1.00 -1.79 1.79 -0.14 1.65 0.02 2.06 0.28 1.36
A3 042 0.96 0.48 0.84 0.60 0.80 0 100 0 100 -1.80 1.20 -0.30 0.89 -0.36 0.97 0 100 0.74 0.78 0.25 130 0.31 1.34
A 034 130 026 135 022 130 -117 L71 0 L00 0 100 0 L0O0 O L00 0 100 0.17 142 -0.16 1.95 0.28 L.55
Bl 035 0.77 0.43 0.83 031 119 0.22 1.29 -1.13 152 -0.46 1.21 -2.75 1.60 -2.22 1.65 -1.24 1.79 -0.20 1.88 0.22 1.81 0.31 1.3
B2 0.43 1.29 0.45 1.23 0.45 1.19 0.36 L.16 -2.52 1.70 -2.17 1.36 -1.67 1.27 -1.78 1.40 -1.22 1.57 -0.04 1.63 0.04 2.13 0.26 1.92
B3 0.44 1.18 0.27 1.37 0.46 1.15 -0.48 1.42 -3.06 1.85 0 1.00 0 1.00 0 1.00 0 1.00 -0.34 1.60 0.15 1.66 0.38 1.40
€l -0.28 1§89 -0.20 1.48 -1.19 171 -2.95 1.86 0 100 -4.45 1.69 -3.53 154 0 1.00 0 100 -0.92 1.51 0.0 136 0.01 158
€ 019 139 0.31 109 -0.43 1.46 -0.64 1.32 -1.77 1.43 -0.97 1.16 -1.38 1.2 0 1.00 -0.04 1.09 0.46 1.04 0.15 1.35 0.25 1.34
€3 -0.25 1.56 -0.18 1.26 -1.44 1.64 0 100 -3.54 1.66 -3.61 1.56 -3.70 1.68 0 1.00 -2.11 1.56 -1.27 1.54 -0.73 1.68 -0.60 1.99
€4 0.03 1.66 -0.15 1.60 -0.63 1.62 -1.62 1.68 -3.54 1.90 -4.04 1.82 -3.72 L7L 0 100 0 100 -0.36 1.53 -0.14 174 -0.14 2.00
D2 -0.35 162 -0.05 .08 0 1.00 O 100 O 100 O 100 0 100 O 100 0 100 0 1.00 -0.39 1.42 -0.79 2.14
D3 0.06 1.37 -0.05 1.27 -1.17 1.4 0 100 0 100 0 100 0 100 0 100 0 100 0 100 -0.31 1.59 -0.25 1.89
D4 0.42 0.75 0.47 0.82 0.40 0.92 0 .00 -1.58 1.30 -2.92 1.48 -1.95 1.26 -0.52 1.06 -0.32 1.07 -0.40 1.27 0.68 0.71 0.43 0.78
El -0.14 126 0 100 0 1L00 0 100 0 100 -290 1.49 0 100 0 100 0 100 -0.98 1.50 -0.42 1.41 -0.24 1.4
E2 <038 147 -0.53 1.3 0 100 -1.76 1.34 -2.58 141 -2.25 1.35 -3.90 1.73 -3.69 1.78 0 100 -1.23 1.48 -0.79 1.59 -0.70 1.83
E3 0 100 -0.43 117 -1.25 1.30 -2.90 1.67 -3.02 1.60 -3.08 1.5 0 100 0 100 0 100 0 100 0 100 0 1.00
k4 0 1.00 -0.64 1.11 -1.45 1.22 -1.82 1.18 -3.73 1.60 -3.47 1.54 0 1.00 0 .00 -2.24 1.55 0 1.00 0 1.00 0 1.00
ES 0 1.00 -0.42 105 -1.77 1.40 -2.19 1.33 -3.17 152 -4.43 .77 0 100 0 100 0 100 0 100 0 100 0 1.00
E6 0 1.00 -0.45 1.00 -0.98 0.9 -2.22 1.22 -4.83 1.84 -3.84 1.6 0 100 0 1.00 0 100 -0.77 1.31 -0.89 1.50 -0.11 1.18
FI 0 100 -0.11 1.0 -1.01 1.30 -0.35 0.91 -1.41 1.09 -3.07 1.37 -1.04 1.0l -2.92 1.53 -1.59 1.36 -0.95 1.37 0 1.0 0.21 0.86
F2 -0.05 0.88 -0.39 1.03 -1.10 1.22 -1.89 1.28 -1.99 1.22 -2.97 1.40 0 100 0 1.00 -1.68 135 -0.68 114 -0.10 0.9 0 1.00
F3 015 0.69 -0.28 0.87 -1.10 1.07 -1.85 115 -2.43 121 -2.67 1.24 -4.59 1.69 -2.48 1.37 -2.01 136 -0.92 1.18 -0.45 1.15 -0.14 1.02
P4 -0.25 0.98 -0.59 1.08 -1.65 1.3 0 100 -2.63 1.35 -3.56 .52 0 100 0 1.0 0 100 0 100 0 100 0 1.00
F5 -0.82 1.62 -1.50 1.81 -2.63 1.87 -1.90 1.49 0 1.00 0 1.00 0 1..00 0 1.00 0 .00 -2.12 1.77 -1.55 1.81 -0.82 1.6l
Gl -1.23 161 -1.18 1.35 -2.19 148 -2.94 1.56 -4.85 200 0 100 0 100 0 100 0 100 -142 1.57 -0.94 1.52 -0.28 1.27
G2 -1.10 1.45 -0.96 1.19 -1.59 1.23 -2.74 1.2 0 100 0 100 0 100 O 100 O 100 0 1L00 O 100 0 100
G0 100 0 100 0 100 O 100 0 100 0 100 0 100 -6 L22 0 100 0 L00 0 100 0 1.00
G4 1.29 0.74 -0.27 1.23 0 1.00 0.14 1.08 1.35 0.82 1.15 0.90 0.60 0.99 0.42 1.05 3.82 -0.03 -0.61 1.45 1.38 0.84 -0.41 1.67
HI 029 131 0.24 130 0.00 133 043 113 -3.05 178 -2.02 144 -1.54 131 -1.98 149 -0.44 1.33 0.26 128 0.10 1.61 0.37 1.27
H2 033 0.20 0.30 0.66 -0.21 1.23 -1.35 1.6 0 100 0 1.00 0 100 -1.08 1.37 -2.08 1.90 -0.47 1.75 -0.04 1.61 0.23 0.84
H3 022 0.98 0.07 115 -0.38 1.36 0.51 1.3 0 100 0 1.00 LI8 0.8 0 100 3.13 0.37 0.5 103 0.41 105 0.19 115
I L0l 0.94 0.76 L18 163 0.80 -0.14 131 1.03 0.98 142 0.89 0.9 0.92 -0.11 1.19 135 0.8 1.85 0.71 114 0.93 0.98 0.91
2060 0.77 0.52 0.8 0.8 077 0 100 0 100 0 100 0 L00 O 100 0 100 0.06 1.06 0.44 0.95 0.66 0.71
B 069 1.07 0.90 0.97 0.70 121 1.25 1.01 -0.22 1.36 -1.11 1.49 -0.38 1.34 0.39 124 0.91 113 1.23 1.07 0.8 1.18 0.50 1.56
Wo0.47 127 070 106 0.37 124 0.23 120 -0.30 L2 0 100 0 100 -0.41 119 -0.15 1.22 0.15 133 0.5 1.24 0.5 119
5 Wi TR TR ) B AR K U5 A PR S o ) B AR . AS B
¢ G A RO L 38 T IR E T ol R K
ET, & 5% W AFE 9 f5 K 5 0 8 2 0 &, /2 X BTHXAH HS AL EW ET, o, 2R BT



266 & A Bl B ¥ i

2020 4

FAO @iy HS 23 s A A ME IE O SR ml A7 Mok
TV T, HRA B ARG BE 0 R MU 5 ke v B
MR EE R B ET, LAAE S A0 /K BT I B I - A
P AR 2R 7 ¥ 3 B VAl 3 A 5 K RO B K e H
AEEMNSH T o (HMNE L I3 B ALk 1 FH 19 45
RKF b FE— LT R

(1) &S mIJn, ET, 0 B9 3R 22 47 N 22 4
WGHIC 2R H/NT ETy s, WM ET, o M1 ET, _py 47
TELNE SRR FE T e/ R BIHZE A SRAFI ETy_ s
FOIE R KL a b RS AE L] BT, 3R T
ET, oy, WV RE o b O 2 BT BRI LA Y
HA R 75 ET R0, T 7852 2 b AT to 36
E T HS 22 s UE MM IE 7 S A B i el A7 {3
&, T ET, o BOTH S RE WD, 7R R B THSE R (8
AT10) % g # % 0. 75 g = &4 T R,
A A Lo BRI AR 7R R AL 23 R JE I s
AACBI RN T X — Ho B RE P REAT AR I 2 22 57, T
HLAE B IR R B W58 AT M AR 1) R A i b Y
AL S B, Bk, 5T B ET, o A B
TERGLR 2, FORE R AR Wi L (H, I A& 2 OE 19 A 1fE
Ho FTUL EEBT A L EHRIIHHE R, AKX 2
B0 v 1 5 Rl DX B R

(2) 3 1l g, R0 g Al X 35 AN ) e A7
TE ETy_ws T ETo e B DL o A7 753X — 25 A9 5
PR, B TN ] P 51 0 1 P (] 3 o 1 A A
A5 1 19 5% 2 R AL 303 36 ik 1V P A7 7 Y BE DL R 22 4
UMK 19 #13 BE 23 A, T E R B R X — 45 R
A — A RE R A o AN BIF 58 B3l B0 AR RS ) R S
1957—2016 4, LMW AF7ER A
il A B A AR TR R E R 2, B, i B ol a3 PR 0
Y BF 8] e 37 e AN T 2 1), IR AE I 5 PR B
I 6] F RN o 53 A, AN T s B A A8O0E ) e ) R

JEW AN B, BT LA, 55 25 3l m T H SR 7S R AL a b I
MIREA A —5, Z 5, XL XA o f P B (E R
FRFBEA W5 XA (L, {HL 2% Al IX PN i i 2 T2
BAK(E 1), RZECa b Bk i g F B EEA &
Ay B IR T B9S2, BT 2L, DA DS o i P 24 46
SRACT A DX Il ) Bt 7T RE ok — 20 Bl 45 SR AP AE
7% o PG, R SR AN 02 25 JE 3 UE AN [R] e RUE R
ET,_ s MR IEHS BE , LA AE foc 0 ) M ROE A T
55 URALAERS ET B0, 3 T B8 W) ot — 2
555 16 B i A T S5 19 52 0 T e DG AR BOTE R TR B
UEAF {7y SRR LA AP e A7 AE 8 AL, WAER 2t — 2
IUEZ SR 8

6 it

(D) FEAF A, RER 7 Al X ik — 9 A 4y
ETy o5 ET,_ s MR R B L 0.6, P, ol LLH
LA ETy_ o 9 EAEBEAT ET, (s B9 IR IE o

(2) JURARMY X B ARG TE 75 3 ) R o B A B
FAAE 28 B AR LA, 2 I die K, A Y
/N R0 WIRBLBON R e M a b 22 AT
ETy oy Ml ET,_ys Z IEAFAE2E 57, B PRI, 75K
PR B AT BT,y MR A b 2

(3) 5T 5 Uk 1 FH A7 10 /9 25 2R 38 B, A2 DR AR
() ETy s X T ET, o SIAFAEA TR FEBE A 2R 22, (5
FAEJR I ET, s 1 1% 22 1 B A HE A IE BT ET s
WAL B E & W E g/, N, 4T HS 22 U 2tk
(] 1A T A R B A% Al X R — 2 YIS T, HLE
SCRER R R AT AT BT S

(4) FE A A 7 X9 BBk 1 v, ET, 1 4
XHRZEGRERIMS 22455, NI, KOIE R B a b 91
Vel A L HS J7 fE PR+ 3 /9 ET, 78 A R 4l
DX 114 2% A ] B2 38 B e o i B 7 56

& % x Wt
(1] 2, 5k, 5, % T Hargreaves YU M IX 2B AR Y2 LM DT[], WK #EE, 2017(6) : 85 - 89.

LI Danyang, ZHANG Han, WANG Yu, et al. Study on reference crop evapotranspiration in Sichuan Province based on
Hargreaves formula[ J]. Water Saving Irrigation, 2017(6) : 85 —=89. (in Chinese)
[2] ALLEN R G, PEREIRA L S, RAES D, et al. Crop evapotranspiration-guidelines for computing crop water requirements—FAO

irrigation and drainage paper 56[ M]. FAO, Rome, 1998.

[3] MAKKINK G F. Testing the Penman formula by means of lysimeters[ J]. Journal of the Institution of Water Engineerrs, 1957,

11. 277 -288.

[4] HARGREAVES G H, SAMANI Z A. Reference crop evapotranspiration from temperature [ J ].

Agriculture, 1985, 1(2): 96 —99.

Applied Engineering in

[5] DROOGERS P, ALLEN R G. Estimating reference evapotranspiration under inaccurate data conditions [ J]. Irrigation and

Drainage Systems, 2002, 16(1) . 33 —45.

[6] PENG L, LI Y, FENG H. The best alternative for estimating reference crop evapotranspiration in different sub-regions of

mainland China[ J]. Scientific Reports, 2017, 7(1) : 5458.

(7] XURAMK, HEHRLL. ZRb ET, i1 55 Jr 1 76 DU 1 48 30 10 A4k DXl PP g P F 5 [ 0] S BE lk /K 2 42,2018 ,37 (3 7 1)

111 -117, 127.

LIU Songlin, KANG Yinhong. Applicability evaluation of various methods for calculating ET, in humid climatic region of
Sichuan Province[ J]. Journal of Irrigation and Drainage, 2018 ,37 (Supp. 1) :111 =117,127. (in Chinese)



553 40 A 4. b XHEZE T Hargreaves — Samani A 20 192 A [ 5 15 1E 267

[8]

[17]

[18]

[20]
[21]

[22]

[26]

(27]

[28]

[30]

[31]

YANG Y, YUFENG L, CONGLIN W, et al. Evaluation of six equations for daily reference evapotranspiration estimating using
public weather forecast message for different climate regions across China[J]. Agricultural Water Management,2019,222;
386 —399.
EMEKA N, IKENNA O, KINGSLEY N O, et al. Performance evaluation of solar radiation equations for estimating reference
evapotranspiration (ET,) in a humid tropical environment[J]. Journal of Water and Land Development,2019,42(1) ; 124 - 135.
KOFFI D, MICHAEL O, LAMINE D, et al. Evaluation of the Penman — Monteith and other 34 reference evapotranspiration
equations under limited data in a semiarid dry climate[ J]. Theoretical and Applied Climatology,2019,137(1 -2) . 729 -743.
TODOROVIC M, KARIC B, PEREIRA L S. Reference evapotranspiration estimate with limited weather data across a range of
Mediterranean climates [ J]. Journal of Hydrology, 2013, 481 166 - 176.
HARGREAVES G H, ALLEN R G. History and evaluation of Hargreaves evapotranspiration equation [ J]. Journal of Irrigation
and Drainage Engineering, 2003, 129(1): 53 - 63.
TEMESGEN B, ECHING S, DAVIDOFF B, et al. Comparison of some reference evapotranspiration equations for California
[J]. Journal of Irrigation and Drainage Engineering, 2005, 131(1) . 73 - 84.
TRAJKOVIC S. Hargreaves versus Penman — Monteith under humid conditions [ J]. Journal of Irrigation and Drainage
Engineering, 2007, 133(1) . 38 —42.
WyEls, H%E. Hargreaves AsUHE T MK SH YIS KO [T]. TR R SRE, 2014, 28(9) : 100 - 105.
FENG Kepeng, TIAN Juncang. Estimation of evapotranspiration in Ningxia by Hargreaves equation[ J]. Journal of Arid Land
Resources and Environment, 2014, 28(9) . 100 - 105. (in Chinese)
ERA, BEPRBE, EBIEF, 5. ST A SMK K Hargreaves BIRUEIE[J]. MR /REE Tl K2z 2# 4k, 2014, 46(2) : 21 -25.
QIU Wei, FAN Qingxin, WANG Mingxuan, et al. Amending the Hargreaves model based on ecological water[ J]. Journal of
Harbin Institute of Technology, 2014, 46(2) : 21 —=25. (in Chinese)
JENSEN D T, HARGREAVES G H, TEMESGEN B, et al. Computation of ET, under nonideal conditions [ J]. Journal of
Irrigation and Drainage Engineering, 1997, 123(5) : 394 - 400.
X%, PEREIRA L S. GHUR B A48 T 2 BB A ik pTH 3 5 ik [T ] K A% 4k, 2001, 32(3) : 11 -17.
LIU Yu, PEREIRA L S. Calculation methods for reference evapotranspiration with limited weather data [ J]. Journal of
Hydraulic Engineering, 2001, 32(3) .11 = 17. (in Chinese)
BB, B, T, A ORIE ET B N b b D Le R St )] R TR 4R, 2012, 28(24) : 92 -98.
ZHAO Lu, LIANG Chuan, CUI Ningbo, et al. Comparison and improvement of different calculation methods for E7 in hilly
area of central Sichuan Basin[ J|. Transactions of the CSAE, 2012, 28(24) :92 —98. (in Chinese)
SAMANT Z. Estimating solar radiation and evapotranspiration using minimum climatological data [ J]. Journal of Irrigation and
Drainage Engineering, 2000, 126(4) . 265 -272.
DUAN Q, SOROOSHIAN S, GUPTA V. Effective and efficient global optimization for conceptual rainfall-runoff models [ J].
Water Resources Research, 1992, 28(4): 1015 - 1031.
AR RS, B4R, 55, Hargreaves 22U 2 JRRCIE S 3G TP [T]. KB 3EE, 2011, 22(2) : 160 - 167.
HU Qingfang, YANG Dawen, WANG Yintang, et al. Global calibration of Hargreaves equation and its applicability in China
[J]. Advances in Water Science, 2011, 22(2) :160 —167. (in Chinese)
RAZIEI T, PEREIRA L S. Estimation of ET, with Hargreaves — Samani and FAO — PM temperature methods for a wide range of
climates in Iran [ J]. Agricultural Water Management, 2013, 121 1 - 18.
SHAHIDIAN S, SERRALHEIRO R P, SERRANO ], et al. Parametric calibration of the Hargreaves — Samani equation for use
at new locations [ J]. Hydrological Processes, 2013, 27(4) : 605 - 616.
WP, REFF, wake, . HNETIRE ET, 0 B T4 87 X Hargreaves BB IE[T]. el TR 4R, 2012,
28(8): 19 -24.
FAN Wenbo, WU Pute, HAN Zhiquan, et al. Influencing factors analysis of reference crop evapotranspiration and modification
of Hargreaves method in Manas river basin[ J]. Transactions of the CSAE, 2012, 28(8) :19 —24. (in Chinese)
BERTI A, TARDIVO G, CHIAUDANI A, et al. Assessing reference evapotranspiration by the Hargreaves method in north-
eastern Ttaly [ J]. Agricultural Water Management, 2014, 140 20 - 25.
RERRE, RUE, PR, . BRI Hargreaves A E BB HAY S AL H[T]. Rk L2 4k, 2016, 32 (3% T
1): 63 -70.
TANG Xiaopei, SONG Ni, TAO Guotong, et al. Spatial distribution of main parameters of Hargreaves formula in typical time
scales in Huang — Huai — Hai Plain[ J]. Transactions of the CSAE, 2016,32(Supp.1): 63 =70. (in Chinese)
FE, EETE, RO, 5. IRVLIRIX Hargreaves B8 M E 5 R RSB EW B ETON [ J/OL]. Al HLH =M, 2018,
49(4). 273 -281.
YAN Kun, WANG Yukuan, XU Pei, et al. Adaptation of Hargreaves methods and prediction of reference crop
evapotranspiration in Minjiang River headwater region[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery,
2018, 49 (4): 273 - 281. http: // www. j-csam. org/jcsam/ch/reader/view _ abstract. aspx? flag = 1&file _no =
20180431 &journal_id = jesam. DOI.:10. 6041/j. issn. 1000-1298.2018.04.031. (in Chinese)
VMSEE, RUK, W, GE PURR R X R BAE B R A T ) BT ST, KA 24l 2017, 48(9) : 1055 — 1063.
TANG Pengcheng, XU Bing, GAO Zhanyi, et al. Simplified limited data ET, equation adapted for high-elevation locations in
Tibet[ J]. Journal of Hydraulic Engineering, 2017, 48(9) :1055 - 1063. (in Chinese)
PENMAN H L. Natural evaporation from open water, bare soil and grass [ J]. Proceedings of the Royal Society of London,
1948, 193(1032) : 120 - 145.
MONTEITH J L. Evaporation and environment [ J]. Symposia of the Society for Experimental Biology, 1965, 19 205 - 234.



