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Abstract. Lake evaporation is sensitive to climate change and can indicate the response of hydrological cycle to climate change,
therefore investigating the mechanism controlling lake evaporation is vital to understand regional hydrological cycle. In this study, e-
vaporation over Lake Taihu was simulated using the CLM4-LISSS model driven by calibrated Japanese 55-year Reanalysis ( JRA-
55) data. The model was calibrated against the lake evaporation measured directly with the eddy covariance method from 2012 to
2017. The long-term trend of annual evaporation over Lake Taihu was analyzed using the Mann-Kendall trend test, and the domi-
nant factors controlling the interannual variability were extracted using the multiple stepwise regression method. The results indica-
ted obvious seasonal biases between the lake evaporation simulated using the calibrated JRA-55 reanalysis data as inputs, but the
bias was offset at the annual time scale, which suggested that the calibrated JRA-55 reanalysis data can be used to simulate the an-

nual lake evaporation over Lake Taihu. Regarding the historical trend of evaporation over Lake Taihu, the year of 1977 can be
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viewed as a transition year, while annual lake evaporation decreased from 1958 to 1977 (=3.6 mm/a) and increased after then
(2.3 mm/a). The results of multiple stepwise regression revealed that solar radiation was the dominant contributor to the interannu-
al variability of lake evaporation over Lake Taihu during 1958-2017, and sky longwave radiation, air temperature and specific hu-
midity also influenced lake evaporation, with limit effect from wind speed.

Keywords; CLM4.0-LISSS; Lake Taihu; evaporation; control factors of historical trend
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Fig.1 Locations of the observation sites of the Lake Taihu eddy flux network
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O, simulation forced by calibrated JRA-55)
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Fig.5 Trends of simulated annual lake evaporation over Lake Taihu from 1958 to 2017 (Black solid line
represents annual lake evaporation simulated by CLM-LISSS forced by JRA-55; grey dotted line
represents linear fitting line for JRA-55 data from 1958 to 2017; blue dotted line represents linear
fitting line for JRA-55 data from 1958 to 1977; red dotted line represents linear fitting line for
JRA-55 data from 1978 to 2017; O, observed accumulated lake evaporation from 2012 to 2017)
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Fig.6 Trends of meteorological variables of JRA-55 from 1958 to 2017 (Black lines represent annual
mean meteorological variables; grey dotted lines represent linear regression lines for JRA-55 annual
mean meteorological variables from 1958 to 2017; blue dotted lines represent linear regression lines
for JRA-55 annual mean meteorological variables from 1958 to 1977; red dotted lines represent

linear regression lines for JRA-55 annual mean meteorological variables from 1978 to 2017)

422 1958— 2017 4E[4FHY IR VUK L LI XS L 1) R K 4T
li) R S M-K K3 7 (8 ARl R
Tab.2 Z values and change rates of the M-K trend tests for annual mean air temperature, air pressure,

specific humidity, wind speed, downward longwave radiation and downward solar radiation from 1958 to 2017

T,/ P/ a./ % L,/ S,/

i (°C/a) (hPa/a) (¢/(kg-a)) (m/(s*a)) (W/(m?-a)) (W/(m?-a))
1958—2017 4 ZAnfp & 0.014 0.11 2.36x1073 7.14x107° 0.053 0.047
Z 8 3.50 0.37 1.13 0.23 2.20 1.42
1958— 1977 4F  ARfp i -0.038 2.49 —1.74x1072 -0.0021 -0.079 -0.20
A} -2.82 1.72 -1.59 -1.27 -0.49 -1.40
1978—2017 4 ZApfbsi = 0.032 -1.56 7.05%x1073 9.69x107* 0.094 0.10
VAR 4.46 -2.18 2.11 1.69 2.44 1.60

BR B AR i S AR F L B S Ay 1958 — 1977 4F K 1978— 2017 4AETGAN B BEAMT (3 2) . M-K Jr i i
1958— 1977 4F ], b L, ToM AEDRASALRAAIN, T, g, U B S | SR B T A0 TR RA 4, P, 5 35 9
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