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Abstract Based on the HHWATER high-density eddy covariance (EC) tower observations in Heihe Oasis in 2012,
the impact of model structure differences (comparison between one-source Penman-Monteith / PM equation and
two-source PM equation, or comparison between two-source PM equation and two-source three-temperature
model) and parameterization differences on the evapotranspiration estimation were evaluated. The results show
that, 1) compared with the two-source PM equation with a relatively complex model structure, the mean absolute
percent error (MAPE) estimated by the one-source PM equation is 34%, which is more accurate than that by the
two-source PM equation (40%); 2) for two kinds of two-source model with significant differences in model
structure, the three-temperature model without resistance parameters has higher estimation accuracy than the PM-
based equation with resistance parameters. The former has a MAPE of 18% (R?=0.85), while the PM-based
equation has that of 40% (R*=0.34); 3) two one-source and one two-source resistance parameterization methods
lead to different evapotranspiration estimation accuracy for the PM-based equation, with a MAPE difference of up
to 6%; 4) using prior knowledge / dataset to calibrate resistance parameterization can significantly improve the
estimation accuracy of one-source PM equation (MAPE can be reduced by 22%), but as model structure and
parameterization complexity increase, two-source PM equation hasn’t been improved significantly after resistance
parameterization calibration (MAPE is only reduced by 0.8%).
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Fig. 1 A schematic of the workflow
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Fig. 2 Study area (modified after Ref. [34,40])
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Table 1 Detailed information for 14 eddy covariance systems in the study area

WS FEIRAR S A5 5 /m SR BE(H /H ) LAI/(m*m ) BRI %

2 CSAT3/Li7500, Campbell/Li-cor, %[ 3.7 6/15—9/21 2.49 20.73
"""" 3 GIULS00AGil, UK/Li-cor, % 38 e2s_ons 235 3657
"""" s CSATHLITSO0A, CampbellLicor, % 30 esons 250 208
"""" S e

7 3.8 5/29—9/18 2.41 29.59

Gill/Li7500A, Gill, UK/Li-cor, [

8 3.2 5/28—9/21 2.58 31.53

9 3.9 6/25—9/17 3.42 35.99

10 4.8 7/5—9/17 2.62 30.14 -

11 35 5/29—9/18 226 27.12

12 35 5/28—9/21 2.44 20.82

CSAT3/Li7500, Campbell/Li-cor, [

13 5.0 5/27—9/20 227 22.62

14 4.6 5/30—9/17 2.53 21.83

15 45 5/25—12/30 3.14 28.45
""" 16 GIUL7S00.Gil UKLicor W 49 ap-on7 26l 27

BEH: 1) B A% AR AR T BRI A, AHOCHL S5 B 51 B SCHR[51]; 2) 1R BEAR C R GEIRAESIR A 10 Hz, i BEAHSC R S8 C 4% i Liu
APV BE AL T I BEAT FU P, AR TES AOBCE N 30 A3 R 3) b AR 0L AT R S TR 4 RS Ay S B U S0 P A 0
BIME; 4) WA S51E 2(0)h XA 5) TR £ oK.

PGE i, R, RS, G HIESGE RN 0.8 9% (LI-COR Co., Ltd)S2ilf3 5154, ASHFFE B 5 15
Pom g EcE, I SC R TR OE, B e i A AH I R G2 A Bl 5 0k 0L B a] [E] 25 1 16 K LAL
£ B3, S, AARERE . K. L BRI
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Fig. 3 Mean variations in the daytime (7:00—19:00) for meteorological factors for 14 stations during the 2012 growing season
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Table 2 Empirical parameters used in the surface resistance models
AR ERLTe 27 FERI(EA ) EEE]ES S i)
PM KP ¢l 0.85 0.49
S . SO L AU
Fomin (5" 20 49.07
ki (Wm'?) 5 10.00
PM_IA ky (hPa™) 0.023 0.02
Ty (°C) 5 15.73
Top (°C) 35 38.51
Ty (°C) 55 56.82
""""""""""""""""""" Twoopen(°C) 1202 0
Tnin_close (°C) -8 1627
PM_Mu VPD_close (Pa) 4500 3750.00
VPD_open (Pa) 650 0.00
e (ms™) 0.007 0.01
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Fig. 4 Evapotranspiration estimation by Penman-Monteith model and three-temperature model
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and the inverse of the PM equation
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