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Abstract: This study aims to investigate evapotranspiration and its response to environmental factors and ascertain the land-atmosphere
interactions in Pinus sylvestris var. mongolica plantations of China. The eddy-covariance technique and corresponding environmental
sensors were used to continuously measure evapotranspiration and environmental factors in a P. sylvestris var. mongolica plantation in
the western Liaoning Province in 2021 and 2022. The results showed that the plantation had the annual evapotranspiration of 394.93 mm
and 455.99 mm, the precipitation minus evapotranspiration of 237.87 mm and 119.11 mm in 2021 and 2022, respectively. Net
radiation, air temperature, air relative humility, top soil water content, and normalized difference vegetation index were the key
controlling factors of evapotranspiration, and the correlation coefficient with normalized difference vegetation index was highest during
the growing seasons in the two years. Canopy conductance had exponential relationships with crop coefficient, Priestley-Taylor
coefficient, and decoupling coefficient, and the threshold value of canopy conductance was 10 mm-+s™". When normalized difference
vegetation index was greater than 0.55, canopy conductance, crop coefficient, Priestley-Taylor coefficient, and decoupling
coefficient increased rapidly with the increase in normalized difference vegetation index. The vapor pressure deficit had significantly
negative effects on those surface parameters. And those surface parameters were promoted linearly by top soil water content in this
plantation. The P. sylvestris var. mongolica plantation in the western Liaoning Province stored a part of precipitation. Canopy
development dominated the seasonal variationsof evapotranspiration, and four surface parameters were significantly influenced by
vegetation greenness and soil and atmospheric water status.
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Figure 1  Seasonal variations of environmental factors in the P. sylvestris var. mongolica plantation in 2021 and 2022

22 EBHETUEKETE
2021, 2022 4FEfEFAA N TARZEBOR K s PG B LR 2, R K BB R N, Kotk £85 k
ATEAK TR, 2021, 2022 4F B ZEHA 0 394.93 ., 455.99 mm; 2021 FZEHUEE A 8 A, M



5 6 3] PR, AF . FRBEEEERR AN TR U R - 611 -

3.52 mm-d™", 12022 FFHEAE 6 A, M 5.46 mm-d™', FNZRIGAT, FEKIBZEHFE 4% & (precipitation
minus evapotranspiration, P-ET) H fméﬁifid\ﬁ, 2021, 2022 40515 -86.69. —41.00 mm, 2021 .
2022 4F G K B R THFE DCARF- K & (440 mm) |, SREKISZE HIOGRI AR 524300 237.87 . 119.11 mm,
RS R 500 0.62, 0.79,

6.00
4.00

2.00

0.00 : a .

AR
ET/(mm-d™)

2021-01-01 2021-07-01 2022-01-01 2022-07-01 2022-12-31
HI Date
(a) ZZBZT 54 Seasonal variation of ET
300.00
i
& 20000
= E 100,00 w
Ve =
@ D 0.00
2110000
&
-200.00 L L L )
2021-01-01 2021-07-01 2022-01-01 2022-07-01 2022-12-31

HHH Date
(b) PRk ZE BRI R 2 2= 17 2)4 Seasonal variation of P-ET

22021, 2022 EEFMAIREZHIKEFEHSZTTETL

Figure 2 Seasonal variations of evapotranspiration and water balance in the P. sylvestris var. mongolica plantation in 2021 and 2022
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Figure 3 Mean daily dynamics of evapotranspiration in the P. sylvestris var. mongolica plantation during different periods in 2021 and 2022
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R1 2021, 2022 FEFRAIHRERSFREE R EBAIR
Table 1  Effects of environmental factors on ET in the P. sylvestris var. mongolica plantation in the growing seasons of 2021 and 2022

(BN Indirect effect

e G e w0 FORWRA g REE AR
Year . . . LR R VREZ HEgK  HHER
factor coefficient effect R, Sy . I
L, H, VPD " SWC  $uNDVI
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W S, -0.13 0.08 0.07 0.01 0.06 -0.16 -0.15 -0.05
RIZHHET K SWC 0.40 ** 0.31 -0.18 0.01 -0.11 0.31 -0.04 0.09
A —fb AR £k NDVI 0.63 ** 0.19 0.17 0.17 -0.12 0.09 -0.02 0.15
HEH R, 0.73 ** 0.41 0.07 0.00 -0.02 0.00 0.04 0.23
IR ¢, 0.71** 0.15 0.20 0.03 -0.02 0.00 0.05 0.30
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s ** FORTE 0.01 KF AR B3 . Note: ™ indicates highly sigificant correlation at the 0.01 level.
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Figure 4 Seasonal variations of surface parameters in the P. sylvestris var. mongolica plantation in 2021 and 2022
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Figure 5 Mean daily dynamics of surface parameters in the P. sylvestris var. mongolica plantation during different periods in 2021and 2022
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Relationships between canopy conductance and other surface parameters in the P. sylvestris var. mongolica plantation in 2021 and 2022
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Figure 7  Relationships between normalized difference vegetation index and surface parameters in the

the surface parameters were bin-averaged into 0.04 normalized

P. sylvestris var. mongolica plantation in 2021 and 2022
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Figure 8 Relationships between vapor pressure deficit and surface parameters in the P. sylvestris var. mongolica plantation in 2021 and 2022
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Figure 9  Relationships between top soil water contentand surface parameters in the P. sylvestris var. mongolica plantation in 2021 and 2022
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