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Abstract: Water surface evaporation on hourly timescale can affect the thermal and dynamic structure of the aloft atmospheric
boundary layers. Understanding the main drivers of hourly evaporation and accurate evaporation model can improve weather forecast
and air quality prediction in catchment. Based on half-hour flux, radiation and micrometeorological observations at the Bifenggang
site in Lake Taihu in 2012 and 2013, the main drivers of Lake Taihu hourly evaporation were investigated. Then the performance of
three models (traditional mass transfer model, Granger and Hedstrom model and DYRESM model ) was evaluated against latent
heat flux measured by eddy covariance. The results showed that the main driver for Taihu hourly evaporation was the product of the

water vapor pressure difference at water-atmosphere interface and wind speed, rather than the expected net radiation. The Willmott
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index of agreement between simulated values and measured values were 0.92, 0.87, 0.89 for traditional mass transfer model,
Granger and Hedstrom model and DYRESM model, respectively, with the corresponding root mean square error of 28.35 W/m?,
38.26 W/m? and 41.58 W/m?>. The traditional mass transfer model showed the best performance on the diurnal time scale, espe-
cially at night when the simulation relative error was less than 3% . Except autumn, the absolute errors of traditional mass transfer
model were less than 4 W/m?. Granger and Hedstrom model performed worst and systematically overestimated the latent heat flux at
Lake Taihu, particularly in the afternoon (overestimate of 22—-32 W/m?) and winter (overestimate of 72% ) when the atmospheric
boundary layer was stable. Although with overestimation, DYRESM model still performed considerably better than Granger and
Hedstrom model and ranked middle. The parameterization of transfer coefficient for water vapor with wind speed can improve the
hourly evaporation simulation at Lake Taihu by traditional mass transfer model and DYRESM model.

Keywords ; Lake Taihu;latent heat flux; modelling water surface evaporation; hourly time scale; traditional mass transfer model ;

Granger and Hedstrom model; DYRESM model
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Fig.1 Map showing a lake flux site in Lake Taihu ( Bifenggang station) and
Dongshan land meteorology station; The instrument platform photo of the Bifenggang station is also shown
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Tab.1 The correlation coefficients between latent heat flux and
environmental factors on the half-hour scale at the BFG station in Lake Taihu
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Fig.2 Geometric mean regression relationship
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Tab.2 Formulas of statistical parameters for evaluating simulation performance of hourly evaporation at Lake Taihu

a1 A 22 3k
1 R
X (LB, ~LE,) (LE, - LE)
R R = | T — [54]
Y (LE, - LE,) 2\/72 (LE, - LE)?
i P 1=1
Y, (LE, - LE,)?
I I=1-— = [55]
Y ClLE, - LE, |+ |LE,, ~LE,|)*
=1 k
Z (LE,, - LE,) :
NSE NSE=1-""— [56]
> (LE, - LE)?
=1
k
R )2
RMSE/(W/m?) Z (LE ~ LE;) [57]
RMSE = |
k
1 k
MBE/(W/w®)  MBE = —= 3% (LE, = LE,) [58]
=1
1 k
MABE/(W/m?) MABE = —= 3 | LE, = LE, | [57]
i=1
100% | LE;, - LE;, |
SMAPE/% [59]

SMAPE =
k 21 (|LE, |+

im

| LE, ) /2

s b B R 5 LE R LE, 5 3113y W B SO0 (RS (W/m?) 5 LE, FILE 43 51 A7 85 A0 kL0 i AV 481
()7 (W/m?) .



1544 J. Lake Sci.(#3a#2) ,2017,29(6)

222 WEHES HENER WHEELESH(IH1-5H 4 H4—8H.7H21—25 HF10 J 12—16 H)
TR I (i AR A A TR) R 50 LI 4. 7 4 5 H PG R IR A0 B AR ARARAE , B4R J5 ik 21 i
H R REFEEAE, HAE H 5 Bl = HShB IR S0 1 A 3—4 HR BBk i R KR K hg
I E AR WK ZR & . L5 0T 3 MRS S R L (3R 3) | £A5E AU 7R DU 2R 35 R iy M ASEHEL BFG 34
T ARG B B) AR PRARRAE , R 88 0.75,1 ¥R 0.72. 3 AMBBIBHE i) MABE F SMAPE e RAE LA 7351
WBET AR H X5 WA HGE & 5 22 m 4 B0 25 AR AR E AR G, S b b 3 BRI 25 SR % 31
(£ 3), A ST TR bREB s 15 50 i i AL s R TR 4 4B B BT8R Je £, DYRESM 5T #1 7K 2, Granger
and Hedstrom FERIRTHIR 22 K. 3 BB AUSTHIACR (X L 22 S 26 T /K TH 28 & B R 5 B i (&1 4) ,
71 21—25 HWFRRTBORN 1 H 3—4 HSBad Bt BAL G AL MR B R 3 7 A s 5 HE Sl
g, H RMSE R 25351 2 ABRL 1/6.

3 3 FRRUBR M /N RUBE K T 78 ORI SE T 280

Tab.3 Performance evaluation of hourly evaporation modelled by three models at Lake Taihu
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SAR. ™ 0.86 0.92 0.73 28.35 0.58 19.02 45
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DR 0.85 0.89 0.51 38.26 18.90 26.24 52
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DR 0.96 0.93 0.63 16.12 17.69 22.38 51
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