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Spatiotemporal variation of soil evaporation in Camellia oleifera
forest in hilly area of Changsha

LIU Dong YUE Lingli WU Youjie® WANG Hui

(College of Water Resources & Civil Engineering, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: From April to September in 2019, the soil evaporation of Camellia oleifera forest in hilly area of Changsha
was measured by micro lysimeter, and the local evapotranspiration of forest was monitored by ETgage simulated
evapotranspiration sensor. The temporal and spatial changes of soil evaporation in hilly area of Changsha were compared
and analyzed, and the relationship between soil evaporation and meteorological factors and soil water content was
analyzed. The results showed that the total soil evaporation of Camellia oleifera forest in the hilly area of Changsha was
about 192.15 mm, with a daily average of 1.05 mm; in different spatial positions, the soil evaporation on the sunny,
absolute and relative shady surfaces decreased in turn, with an average of 1.14, 0.98 and 0.94 mm/d, respectively. In the
carly stage(April to May), the influence of air temperature, ground temperature, wind speed, solar radiation intensity and
air relative humidity on soil evaporation decreased in turn; in the middle stage(June to July), the influence of air
temperature, air relative humidity, solar radiation intensity, ground temperature and wind speed on soil evaporation
decreased in turn; in the later stage(August to September), the influence of ground temperature, solar radiation intensity,
air temperature, wind speed and air relative humidity on soil evaporation decreased in turn. The results showed that the

correlation between soil evaporation and soil water content was small in the early stage, and there was a significant
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positive correlation between soil evaporation and soil water content in 5 cm soil layer in the middle and late stage, and the

soil evaporation front mainly occurred in 0-5 cm soil layer; the local evapotranspiration of Camellia oleifera forest land
in Changsha hilly area was about 2.12 mm/d, and the local transpiration of Camellia oleifera tree was about 1.11 mm/d.
The trend of local evapotranspiration measured by ETgage was similar to that measured by micro lysimeter, with a

significant positive correlation between the two methods.

Keywords: Camellia oleifera forest land; soil evaporation; micro lysimeter; simulated evapotranspiration meter;

evapotranspiration; transpiration; Changsha hilly region
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Table 2 Soil evaporation of Camellia oleifera forest at different spatial locations in hilly area of Changsha mm/d

04-30 0501 05-02 0520 0524 05-27 06-14 06-18 0624 06-25 0626 0627 06-28

1.58 1.15 1.38 0.85 0.64 1.92 1.25 2.48 1.95 1.12 1.68 1.84 1.85 0.76
1.08 0.78 1.02 0.83 0.48 1.51 0.95 1.44 0.82 0.45 0.87 1.00 1.00 0.66
1.07 0.85 0.79 1.56 0.90 1.57 1.12 1.36 0.88 0.74 0.88 1.04 1.07 0.88

1.28 0.94 1.12 0.98 0.63 1.69 1.11 1.84 1.29 0.77 1.20 1.34 1.35 0.74

06-30 07-01 07-02 07-19 0720 0721 07-22 07-23 08-30 08-31 09-05 09-06 09-07

1.14 1.47 1.58 1.96 0.26 1.19 1.47 1.92 1.51 1.60 0.45 1.22 1.23 1.17
0.63 1.06 1.08 1.36 0.28 0.75 0.96 1.28 0.91 1.45 0.59 1.33 1.41 1.32
0.60 1.10 0.93 1.31 0.48 0.78 0.97 1.15 0.94 1.44 0.41 1.29 1.35 1.23

0.83 1.23 1.25 1.59 0.27 0.93 1.17 1.51 1.15 1.51 0.50 1.28 1.32 1.24

09-08 09-11 09-14 09-15 09-16 09-17 09-18 09-19 0920 09-21 09-23 0924 09-25

1.70 1.12 0.64 0.60 0.48 0.20 0.32 0.54 0.40 1.00 0.47 0.26 0.74 0.79
2.11 1.22 1.10 0.97 0.62 0.17 0.30 0.54 0.57 1.54 0.64 0.49 0.79 0.95
1.92 1.13 0.99 1.04 0.77 0.54 0.50 0.96 0.88 1.52 0.69 0.23 0.47 0.96

1.91 1.16 0.90 0.84 0.59 0.30 0.35 0.62 0.57 1.32 0.58 0.34 0.70 0.89
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Table 3 Diurnal variation of main meteorological factors in

different stages of Camellia oleifera forest in hilly area

of Changsha

Q/(kW-m?) Tu/C RH% U/(m's") Te/C

08:00 0.14 18.80  79.36 0.04 18.99
09:00 0.26 20.80 68.74 0.05 19.02
10:00 0.38 2235  61.23 0.06 19.05
11:00 0.50 24.02 5532 0.06 19.10
12:00 0.61 25.54 5097 0.11 19.22
13:00 0.56 26.24 4993 0.08 19.35
14:00 0.46 2585 5292 0.13 19.49
15:00 0.44 26.17  52.79 0.07 19.61
16:00 0.33 26.03  51.92 0.15 19.75
17:00 0.15 2531 5427 0.15 19.68
18:00 0.06 23.78  57.96 0.17 19.45

08:00 0.18 26.80  80.08 0.02 25.38
09:00 0.37 29.24  68.39 0.20 25.38
10:00 0.50 3141 61.56 0.22 2542
11:00 0.47 3192 59.61 0.14 25.50
12:00 0.59 3240  58.23 0.19 25.60
13:00 0.52 3227  58.97 0.17 25.74
14:00 0.76 3397 5155 0.36 25.90
15:00 0.57 3448 5035 0.35 26.08
16:00 0.34 33.69 51.81 0.18 26.26
17:00 0.25 3347 5243 0.19 26.34
18:00 0.10 31.88  59.11 0.13 26.40

08:00 0.12 29.29  76.53 0.13 28.11
09:00 0.21 31.17  68.68 0.13 28.11
10:00 0.30 3322 61.58 0.13 28.13
11:00 0.34 3405  58.00 0.38 28.23
12:00 0.38 3539  54.28 0.25 28.40
13:00 0.32 3546  53.30 0.25 28.59
14:00 0.31 3594  51.13 0.38 28.77
15:00 0.28 36.18 5045 0.38 28.93
16:00 0.24 36.68  49.28 0.50 29.05
17:00 0.14 3546  49.50 0.25 29.15
18:00 0.06 3413 52.73 0.00 29.20

2 3
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RH

Tsoil
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Table 4 Correlation between soil evaporation and meteorological
factors of Camellia oleifera forest in hilly area of

Changsha

Q Tir u RH Tsoi

0.49 0.90**  0.48 —0.88%*  0.72%
0.65% 0.84%*  0.72%% -0.81**  0.44
0.75* 0.68**  0.81** —0.54 0.15

coRmecR P<0.05 P<0.01
2 3
5
0.82 0.89 0.91
(Beta ) T.ir(0.850)
Tei(0.110)  U(0.080) Q(0.012) RH(0.006)
T.ir(3.191)
RH(3.018) Q(0.623) T«i(0.574) U(0.032)
Tsoi(2.788)
Q(2.596) T.i(2.410) U(0.333) RH(0.138)
®5 KIVERKAZMHIRRLESSKERN
SRR LRSI
Table 5 Multiple stepwise linear regression equation of soil
evaporation and meteorological factors of Camellia
oleifera forest in hilly area of Changsha
Ecay —0.410 0.002Q 0.011T,;—0.002RH— 0.82
0.054U  0.014T;
Ema —4.782 0.149Q 0.067T,, 0.016RH— 0.89%*
0.016U  0.067 T
Ejer —8.059 1.333Q-0.055T,;; 0.001RH 0.91*
0.117U  0.336T
Eearly Emid  Etater “F o P<0.05

3.2, EHALFMIELSKTHETL
6 5 10 cm
30 cm
(P<0.05)

5 cm
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Table 6 Parameters of soil evaporation, soil water content and Tlocal
soil depth of Camellia oleifera forest in hilly area of 11:00
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5 (32.15+6.24)b 0.18 16:00 18:00
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(3435350 ( 0.053 kW/m?)
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30 (42.67+4.01)a 0.60 4 RS
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30 (29.62+1.18)a 0.82
)[17]
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