oL OR Mk K F F IR, 2024, 41(4): 810-819
Journal of Zhejiang A&F University
doi: 10.11833/}.issn.2095-0756.20230526

BB B K R IBAN T K LR 5t

o', FEF, H #

(1. e TR ) S A ABdb e e Be A R A A, dba 1000325 2. db gt polk K2 K LR F#Be, dba
100083)

WE: (B8] SRR AREAAT RS ESEAABRBE (Fp) kB EaFE. [ FF] ARBEMLET

2019 AT FFALBEREGRFPREB R AE TR RAS AL Flp 5REE LT R2E S %N, @id 3 54k

ﬁé%ﬂ%%ﬁﬁﬁ%\iiﬁbf AT AP % 2 i%) 5 Fip 8% 208 (0.5 h 2098 P REALBI ) BE47 464N, 47 55l
AN SRR TS E A, [ SR ] 3HEANERIGEE T W Flp, £ PATAYE RS IEAML R 50 4E

(&k%ﬁRﬂmm FR Frg bR ABE (T). WARAEEZ (Dy) A ZHRHEL R, DS EIE4A Fig 5 T,.

Dyp B89k R RBIEFM Fp, R 3G T EHARARERET Fip & T, 4= Dyp 09808, [£#€ ] ATHZ2ML

R AEANE RS EMMARZL, DG S A M FNEREARFER TN X ZARSBLEEMNMEL R R-FEGX L, Btk

R 5 AR ST 5 B ﬁ‘JLfR/‘\LélJ/@Z‘]‘W‘/i‘ A5k 1441

KR MEAK; BREE; HIBEEAL; Kok

FESES: Q945.11 iﬁﬁwﬂ:A WERHS: 2095-0756(2024)04-0810-10

Comparative study of interpolation methods for missing latent heat flux data

YANG Qiang', LI Xinhao?, DU Tao'

(1. North China Power Engineering Co., Ltd., China Power Engineering Consulting Group, Beijing 100032, China;
2. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] The aim of this study is to analyze and compare the interpolation accuracy of different
interpolation methods for missing latent heat flux value (F| ) in ecosystem. [Method] Eddy-covariance (EC)
method was used to continuously monitor F|y and environmental factors of a typical natural deciduous broad-
leaved forest ecosystem in Songshan National Nature Reserve, Beijing in 2019. Three interpolation methods,
namely marginal distribution sampling method (MDS), linear regression method (REG), and artificial neural
network method (ANN) were applied to interpolate the missing F} g data (randomly removed from 0.5 h data),
and the relationship between measured F ., interpolated F; ; and environmental factors was analyzed. [Result]
All the three interpolation results underestimated the measured |z, among which ANN interpolation value was
the closest to the measured one (R*=0.40). The measured Fj showed an exponential relationship with air
temperature (7,) and saturated vapor pressure deficit (Dyp). MDS interpolated the relationship between F| g and
T, and Dyyp, and was the closest to the measured Fjg. All the three interpolation methods changed the sensitivity
of Fi g to T, and Dyp to varying degrees. [Conclusion] The interpolation results of ANN are the closest to the
measured values. The relationship between the results of MDS and environmental factors is the closest to the

relationship between measured Fjg and environmental factors. Therefore, appropriate interpolation methods
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should be selected in future research based on the research purpose. [Ch, 5 fig. 1 tab. 41 ref.]

Key words: eddy covariance; latent heat flux; data interpolation; deciduous broad-leaved forest
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Table 1 Result of the fitting of the number of different neurons in ANNs
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WeL )2 Ph 22T FIfE
1 2 3 4 5

3 0.009 7 0.0100 0.009 9 0.009 6 0.0100 0.009 8
4 0.009 3 0.009 8 0.009 6 0.009 8 0.0100 0.009 7
5 0.009 4 0.009 9 0.0103 0.009 8 0.009 9 0.009 9
6 0.009 4 0.009 4 0.008 8 0.009 1 0.009 3 0.009 2
7 0.008 9 0.009 3 0.009 9 0.009 5 0.009 6 0.009 5
8 0.009 4 0.009 2 0.009 3 0.008 6 0.008 7 0.009 0
9 0.008 6 0.008 8 0.008 5 0.009 2 0.009 1 0.008 8
10 0.009 4 0.009 0 0.009 5 0.009 1 0.009 1 0.009 2
11 0.009 1 0.009 1 0.009 1 0.008 9 0.009 3 0.009 1
12 0.009 2 0.0100 0.009 3 0.009 3 0.009 1 0.009 4
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Figure I Dynamics in daily means of environmental variables in 2019 in the sample plots
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Figure 2 Results of measured latent heat flux (F} g) and the modeled F; i with three gap-filling methods in 2019 in the sample plots
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Figure 3 Relationship between the measured latent heat flux (F| ) and modeled F g
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