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Abstract. Using the eddy covariance technique, we collected interannual data on wetland
water vapor flux and conducted data analysis to study the characteristics of water vapor flux
and its relationship with environmental factors in the subalpine peat wetlands of Dajiuhu,
Shennongjia. Results showed that: (1) Evapotranspiration accounted for 58.59% of
precipitation, indicating that precipitation could meet the needs of water vapor circulation in
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Dajiuhu. (2) Annual diurnal variation of water vapor flux was mostly positive (release of water
vapor) , indicating that the peat ecosystem of Dajiuhu was the main source of water vapor.
Seasonally, maximum diurnal variation appeared in summer, with the largest change range.
(3) Average net radiation varied largely over the year and the maximum appeared in summer,
accounting for 34.96% of total radiation over the whole year. There was a high correlation
between water vapor flux and net radiation in every season. Correlation coefficients (R?) in
spring and summer were greater than 0.7, with the maximum of 0.8347 appearing in summer,
better than any other survey region at similar latitude. (4) There was a significant positive
correlation between water vapor flux and air temperature each month, except January 2018,
with the highest correlation in summer. This was mostly because both plant transpiration and
surface evaporation were highly active in summer. (5) Air temperature and net radiation had
significant effects on water vapor flux in every season, but correlation varied from season to
season. These results showed that net radiation played a more important role in the water
vapor cycle than air temperature in the subalpine peat wetlands of Dajiuhu, Shennongjia.
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Table 1 Monthly changes in significant environmental
factors in subalpine peat wetlands of Dajiuhu,
Shennongjia (2017.12-2018.11)

iy i YEE R T TR IR 2
Month T, Humidity R, VPD
(C) (%) (x10°W/m?) (Pa)
12 1.39 79.10 48.79 169.82
1 -1.04 77.67 34.45 297.98
2 -0.44 80.73 65.48 290.53
3 2.49 79.22 78.26 200.56
4 8.84 76.67 117.60 395.05
5 11.76 77.67 135.42 500.25
6 15.02 80.56 121.52 404.54
7 19.06 77.05 162.45 477.43
8 18.29 81.27 125.09 443.66
9 13.82 79.53 135.49 568.88
10 8.76 82.00 91.91 264.21
11 3.63 79.32 54.54 207.24

e A ﬁkfi HAUK IR 2 A1 et e A R

i, T,

Notes: Air temperature, humidity, and vapor pressure deficit
are monthly average data; precipitation, evapotranspira-
tion, and net radiation are monthly total data. T,, air
temperature; VPD, vapor pressure deficit; R,, net radi-
ation. Same below.

MR 1O, % bl R e ] T3 AR AR R
FERER, S I R i v T A 0 A A 5 I T 3R b
XEA—-H, HFE(6-8 ) FHAREESTH
(= F PR I O <TI0 7 N NI 5 N ¢
76.67% ~ 82.00%; KU Ue i 1 M 4> 4F (1) 5+ 48
B 1171 x 10°W/m?, H SRR ek, H
HEZ(6-8 H) Kk, H409.06 x 10°W/m?,
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Fig. 1 Monthly precipitation and evapotranspiration
in subalpine peat wetlands of Dajiuhu,
Shennongjia (2017.12-2018.11)
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Table 2 Distribution characteristics of precipitation and evapotranspiration for each season in subalpine peat
wetlands of Dajiuhu, Shennongjia (2017.12-2018.11)

[%7Kk  Precipitation

ZEHH  Evapotranspiration

B Ay
Season Month R K i G4 H A1) [ K 5 i A AE L 5]

(mm) (%) (mm) (%)

&2 Winter 12-2 A 126.24 6.49 111.55 9.79

%2 Spring 3-5H 491.6 25.29 315.82 27.73

HZ Summer 6-8 H 903.31 46.46 448 57 39.38

FZ Autumn 9-11 A 422.96 21.76 263.09 23.10

424F All year 1944.11 100 1139.03 100
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Fig. 2 Mean diurnal variation of monthly water vapor flux in subalpine peat wetlands of Dajiuhu,
Shennongjia (2017.12-2018.11)
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Fig. 3 Mean diurnal variation of water vapor flux
for each season in subalpine peat wetlands of
Dajiuhu, Shennongijia (2017.12-2018.11)
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Table 3 Correlations between net radiation (R,) and

water vapor flux in subalpine peat wetlands of
Dajiuhu, Shennongijia, in different seasons

B
52

Z45 Seasons #hEE R,
KF(12-2 ) 0.668 **
HZ(3-5 ) 0.875*
HZ(6-8 H) 0.913*
®Z(9-11 A) 0.870*

Note: #* , P < 0.01. Same below.
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Fig. 4

Fitted curve relationships between water vapor flux and net radiation (R,) in

subalpine peat wetlands of Dajiuhu, Shennongijia, in different seasons
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Fig. 5 Fitted curve relationships between water vapor flux and air temperature ( 7,) in subalpine
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Table 5 Correlation analysis of water vapor flux,

net radiation (R,), and air temperature (T,)
based on seasonal data

Fh B i
Seasons R, Ta
4 Winter 0.66832 " 0.28764 "
# Spring 0.8749°* 0.59341 "
H Summer 0.91331* 0.64942*
F Autumn 0.87047 * 0.53334 "

Note: * , P < 0.05.
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Table 6 Comparison of rainfall evapotranspiration among seven different ecosystems

)t g IR0 [ K ZEHL i B L .
) Observation time Precipitation Evapotranspiration Proportion
Location Ecosystem type Resource
(years) (mm) (mm) (%)
TLIRH K FEA H
Changshu Jiangsu Rice field 1990-2003 1038 705 67.91 [36]
WL IR 95 GIRES
Taihuyuan Zhejiang Bamboo forest 2010-2011 1201.72 669.84 55.61 [37]
B A L PR LA 2013 1675.00 906.66 55.74 [4]
Junshan Hunan Poplar forest
WK H L A MR 2SR
Tianmushan Zhejiang  Mixed evergreen broad-leaf forest 2013-2014 1401.70 721.30 54.12 [14]
v - M S I SN
. {IET“M.” . s }\T‘ﬁ Tk 2004 1323.60 736.10 51.46 [35]
Qianyanzhou Jiangxi Artificial coniferous forest
T2 BT
Anji Zhejiang Bamboo forest 2014 1543.10 744.73 48.26 [28]
7 L3 h IR 4 v
HIAAC LI TEREFIRI 2017-2018 1944 .11 1139.03 58.59 AL

Shennongijia Dajiuhu

Sphagnum wetland
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