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Abstract: The evapotranspiration of the cropland is the sum of plant transpiration and soil evaporation. Assess-
ment of actual evapotranspiration of crops is very important for the water saving technology, water resource man-
agement and reasonable irrigation plan. In this paper. the actual evapotranspiration of summer corn measured by
automatic weighing lysimeter during the growing season (April to September) in 2013 is used to evaluate the appli-
cability of Penman-Monteith (FAO P-M), Hargreaves, and Priestley-Taylor methods in the Huailai Region of He-
bei Province. Correlation coefficients, the root mean square error (RMSE) , consistency index (d) and other indi-
cators are applied, in monthly and daily time scales, to compare the accuracy of the three methods. The results
show that: (1) compared with lysimeter measured results, summer maize monthly actual evapotranspiration calcu-
lated by the three methods have some deviations; FAO P-M method and Hargreaves method show good perform-
ance and accuracy; the accuracy of P-T method is the worst. (2) The main meteorological factors that affect the
actual evapotranspiration calculation results are the net radiation of the sun and temperature. (3) The Hargreaves
method needs fewer parameters and has a great advantage in computing, and it is credible in assessing actual evapo-
transpiration in Huailai.
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Table 1

Calculation formulas and parameters of the relevant variables of FAO P-M method
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Fig. 2 Monthly ET, by different methods
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KT 1. U0 Har J5 ¥ 11580 0 52 bR 28 108 (4 8 34 2
W K 2895 A S M AEL 5 — Ff vk 2 1 [l 1A R ) e
R R HTE 0. 956 ~0. 990, 1 B = Fh o7 ik 5 7%
B EAE Z 0] ) 3 hr R PG & Hoh P-M
J5 Wt B 0 S5 B ZE i 5 288 A SE A =2 ) 1) e 1
AHRAERRGF  R? g 0. 981, Har J5 i i $R € R 3L R
FHZEA KK 0. 978, 1 P-T J5ikd/NJg 0. 956 ; = Fifi
T3 VR 34 7 R 22 25 SR L P-T e K.y 14,907,
FAO P-M ¥ Z .M 9. 941, Har J5 /NN 9. 2005
FAO P-M J7 i Fl Har J7 35 19 — 801 48 55 2 5 1R
INABE T P-T ik, &5 b A A SEPRZ& RN I
B R WA SE REOCRE . FAO P-M Jy ik i £ 3
B0 4F . N RMSE .MSE Fil d KX F& )& Har J5 k3

R SR PR 2R B 728 B AT B A — 5 1 i W cHf H P-T Jrik i &R 22 ok
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Table 2 RMSE of monthly ET, between calculated and measured values
H 1y 5 6 7 8 9 10 MSE
P-T —0.393 —0.314 —0.070 —0.025 —0. 149 —0.429 —0.230
P-M 0.036 —0.241 —0.078 —0.037 —0.115 —0.020 —0.076
Har —0.121 —0.152 0.052 0.098 —0.017 —0.168 —0.051

R3 BHETEAZHLERASHLER

Table 3 Comparison of linear regression parameters for different methods for monthly ET,

MRV EReAEyE| RMSE d ¥fl
P-T y=0.9011z, R?=0.956 14. 907 0.979 73.3
P-M y=0.92472x, R?=0.981 9.941 0. 990 79. 4
Har y=1.036x, R*=0.978 9. 200 0.991 86. 3

T X AQRZE B AL I T L bR 2R . v AR5 O B 109 T SE PR 2R 1.

Note: X represents monthly actual evapotranspiration of the lysimeter; y represents monthly actual evapotranspiration

calculated by the three methods, respectively.
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H SEBR 78 #2538 4052 D0 25 2R AT AR B i 2 1 56

Z X RBIEF 0,85 VL L, Hf FAO P-M J7
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TE 78 K RE T BRI B B S 2 21 5 S I 4 2R B0
W) o T TE e 25 R BE T B B TSR A R R 22 R

S 7 MR 25T . FAO P-M J5 ik /N A
0. 806, H:yk iy Har H ¥k 0. 837, P-T F ik h iR
ZEd K I 0. 9335 N —SOPE 15 50, 29 A0 X i 22
FIEE K F - Har J5 ik R B hf . KR FAO P-M
Ik . Har Jrik—8E 48 B o 0. 967, FAO P-
M JriEIRZ - 7 0. 9645 P-T J5 ik — Bk 48 M/ ol
0. 955, Har Jy ¥ i) 4 40 X3 I 22 f /v, & 0. 068,
FAO P-M J5 3R Z» 3 0. 107, P-T J5 3 F- 2 A X
fii 22 B KRy — 0. 127, ZEB AL H 52 By 78 B 4
60 2. 793, 5 Z fg Jy 453 19 )& Har J7 5915
2.819, Ky FAO P-M 5. P-T MR K
(F D,

25 BT AT ROk L IX K H S PR 28 R
i FAO P-M J5 1% . Har J5 1k R BUEAE » v 2 AH 22
AR AR R BN 7 iR 22 R F/ . FAO P-M J7
TRAETHE R FOK B 52 Br 28 B 3 B 4 — . T A
— BOPE AR K A 22 K B Har J7 3k 8 4%
o ANE WA B P-T J7 35 HER PE AR AL 2%

R4 ZHAENEEXIGRERNAFTRIRZE—HEEH
Table 4 Analysis of accuracy of different

methods for monthly ET,

EReAEYE| R? RMSE d MSE
P-T 0. 865 0.933 0. 955 —0.123

FAO P-M 0. 882 0. 806 0. 964 0. 107
Har 0. 876 0. 837 0.967 0. 068

2.2 BFRBXLGREHNEZESRETF

KBRS il JBE L 2 I B KU 52 Wi A ) 2% s
5K Ay 78 R0 R (O I 4045, 20105 2 bk 4
2000) . A T AT A R X R 3 IX 25 BTG
Wi, 73 0 28 B AX S A L H SEPRZ B S AR
5 #EA7 AHSEPEr r S5 Rk 5. ARl LA
s IS AP AU 0 TR E AR RO T R
B A L H 52 PR 2 WO -5 v iR 5 00 A DG 1
U U W i O AR R PR IR B R e S B
ZEHON T BN T SR AR SRR U R
SESC MR M X ZE B BB T2 — 3 H L H bRz
A 2 SR WA DG PEAR 55 . B H 2 PRzg iS5
AR PE B AU S N B BRI T R

KFR . HIFH EEE i T2 100 3 6 B R K
S3 FRE HE . 0 B2 A KU S — B 3R 5 7E PR R b X oK
AR TR R IR A B bl B B R L B R RUZE HUE
RN DT 55 1 XU 25 B 52 ) S 380X
AR 2 R E R AL ENR. a0
AT S U B PR R B DX ) S B 28 B B A
F R RO R . Xk b XS PR 78 0 5 v e
SACE R B AT Z ou R LA (3R 6) L, e R A
351k 0,821 C(H ), 0. 702 CH ), 3 BH I 3k #hL [X 7% %
it 5 SRR B 2 R LA AR A ) A S

12
(a)
10
E s
<
26
[S§]
4
=, y=0.8622x
o R=0.8648

0 2 4 6 8 10 12
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Har ET,/mm

y=0.9932x
R=0.8759
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Fig. 3 Daily ET, comparison between

calculated and measured values
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Table 5 Comparison of correlation between monthly, daily ET, and meteorological factors

ﬂg.& AR (RHD /% E5&5/M] e m™2 « d 1 S RGE /m « 57!
-1 e A
BERA 0.546 0. 264 0.385 0.318 0.611 —0.541
ey — T A 0. 699 0. 446 0. 546 0.433 0.787 0. 340
i . KA 0.333 0. 300 0. 287 —0.023 0.618 —0.323
— TS 0.425 0. 480 0. 287 0.016 0. 662 0. 006
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Table 6 The multiple regression analysis of monthly

and daily ET, and net radiation and temperature

ElC R RAE F B R
H y=—0.9762; +1. 845, 0. 821
H y=0. 252, +0. 662, 0.702

e BRI v R a5 .
Note: a1 represents the average temperature, and x2 represents the

average net radiation.
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