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A study of the lake evaporation model in Yinchuan Plain based on
in-situ test
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Abstract: Lakes play an important role in watershed water cycle, and play an irreplaceable role in regional climate
regulation, promoting regional economic sustainable development and maintaining ecological environment.
Quantitative lake evaporation is very important for the evaluation of water resources and ecological water demand
in arid areas of northwest China. At present, the existing calculation methods of lake evaporation ignore the

influence of water level depth on evaporation. Therefore, water surface evaporation experiments with different
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water level depths were carried out in the Ningxia Water and Environment Field Scientific Observation and
Research Station, and the relationship between water level depth and water surface evaporation was explored by
the Pearson correlation and nonlinear regression analysis. According to the calculated water surface potential
evaporation conversion coefficient, a deep evaporation calculation model suitable for water surface evaporation in
the Yinchuan Plain was fitted. The Qingshui Lake was taken as an example, and a single-beam unmanned ship was
used to detect the shape of lake bed, and the depth of lake water level was obtained. The calculation model of deep
evaporation was compared with the Penman-Monteith(PM) formula. The results show that the difference between
the two models is 0.679 mm/d. In the trend of monthly average potential evaporation curve, the calculation results
of the PM formula are obviously affected by temperature, while the relative temperature change of deep
evaporation calculation model has lag characteristics, which better reflects the adjustment of water level depth to
temperature and makes the calculation of potential evaporation more accurate. The depth evaporation calculation
model fitted in this study improves the calculation accuracy of lake surface evaporation in the Yinchuan Plain,
provides a parameter test for lake ecological research in Yinchuan, and also has a basic impact on water resources

utilization and ecological environment protection in this area.
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Lake; water level depth
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Table 2 Goodness-of-fit parameters of depth and observed evaporation curve on water surface
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R 0.927 0.914 0.738 0.996 0.997 0.997 0.908 0.729 0.917 0.998 0.927
B 0.000 0.003 0.029 0.000 0.000 0.000 0.005 0.031 0.003 0.000 0.000

UG HA B AR, YRR, e R E IR
JE RS8R, A E, 5 H Z ARG FR . dl K
TET L0 7% A 5 R R 2 (] AR SE AR B, WA E, S

- 60F
©
E —0.891H
g s E~2.05¢"%""+4.796
= ’ R*=0.990
®
¥ saf
ij
=

48 E
S 48

0 1 2 3 4 5

UREE/m
(a) 7K I 2% At

(4.9,4.82)

H Z A SR F8 80O &, BVRBE 0K, 28 & o), Il
4(a); LBl I ) ROE AT, 8 8 R0 % 2 &
(4 S B ., DL 4(b) o

600 |
480
360 -

240 ¢

SR T WLIZE &t /mm

—
[3~]
[=}

0 20 40 60 80 100
A al/d
(b) RIKIWINZE A it

B4 REIKEWNZEREHZMKER

Fig.4 Influence diagrams of depth on observed evaporation
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Table 3 Conversion coefficient of water surface evaporation in different months and at different depths

K TR R AT 2R 8
Ay Fikak
0.5m 1.0m 1.5m 2.0m 2.5m 3.0m
1 0.290 0.388 0.487 0.585 0.684 0.782 K=0.197H+0.191
2 0.366 0.444 0.522 0.600 0.678 0.756 K,=0.156H+0.288
3 0.385 0.449 0.514 0.578 0.643 0.707 K=0.129H+0.320
4 0.454 0.492 0.531 0.569 0.608 0.646 K=0.077TH+0.415
5 0.660 0.698 0.736 0.774 0.812 0.850 K=0.076 H+0.622
6 0.707 0.749 0.792 0.834 0.877 0.919 K=0.085H+0.664
7 0.797 0.836 0.875 0.914 0.953 0.992 K;=0.078 H+0.758
8 0.811 0.851 0.892 0.932 0.973 1.013 K=0.081H+0.770
9 0.669 0.696 0.723 0.750 0.777 0.804 K=0.054H+0.642
10 0.472 0.520 0.569 0.617 0.666 0.714 K,=0.097H+0.423
11 0.337 0.412 0.488 0.563 0.639 0.714 K,=0.151H+0.261
12 0.422 0.510 0.599 0.687 0.776 0.864 K,,=0.177H+0.333
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Table 4 Potential evaporation of daily average water surface in the Qingshui Lake in each month
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Fig. 8 Calculation results with the PM formula and depth
evaporation calculation model and changes

in temperature
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