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Analysis of water balance of Hulun Lake based on digital remote sensing images // CHEN Jiaqi'>, CHEN Shiqi' , MA
Fenyan®, CHEN Jiansheng’* ( 1. College of Compuier and Information, Hohai University, Nanjing 210098, China;
2. Institute of Space Information Innovation, Chinese Academy of Sciences, Beijing 100080, China; 3. College of Civil and
Transportation Engineering, Hohai University, Nanjing 210098 , China; 4. School of Earth Science and Engineering, Hohai
University , Nanjing 210098 , China)

Abstract: By means of multi-source and multi-temporal digital remote sensing images as well as hydrometeorological datas
around Hulun Lake, high-resolution image reconstruction methods based on convolutional neural networks were used to
study the change of the area and storage capacity of Hulun Lake from 1999 to 2019. The results show that the area of Hulun
Lake has decreased year by year from 2003 to 2012, while the water volume of the lake has decreased year by year. The
multi-year average runoff of Wuerxun River and Kerulen River supplying Hulun Lake from 2003 to 2012 was 130 million m’
and 141 million m’ respectively, which accounts for only 21% and 24% of the multi-year average runoff before 1991. From
2003 to 2012, the average annual evaporation from water surface of Hulun Lake was 1. 75 billion m® and the average annual
precipitation of the lake surface was 0. 325 billion m*. The average annual amount of groundwater replenishing Hulun Lake
was 0. 53 billion m’. The main source is Cenozoic basalt groundwater and the volcanic basalt groundwater at the source of
the Halaha River is leaked through lava pipes. Based on this, it is inferred that the groundwater replenishing Hulun Lake
comes from the allogenic water across the basin.

Key words: water balance; groundwater recharge; remote sensing image; convolutional neural network; Hunlun Lake
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Fig.4 Precipitation and evaporation in the lower reaches of the Krulen and Ulson rivers
1 2003—2012
Table 1 Calculation results of Hulun lake surface evaporation and groundwater recharge from 2003 to 2012
/ ( / /
/km? /m /m m® )/mm /mm m? mm /  m / m / m
2003 2034.2 543.4 -0.48 -9.8 1490 864 17.6 150. 5 3.1 3.1 1.6
2004 1996. 6 543.0 -0.36 -7.3 1638 950 19.0 139.6 2.8 3.6 5.3
2005 1970.9 542.7 -0.29 -5.8 1787 1036 20.4 128.7 2.5 4.1 8.0
2006 1942.3 542.3 -0.39 -7.6 1605 931 18. 1 209.7 4.1 3.2 3.2
2007  1905.0 541.9 -0.42 -8.1 1811 1050 20.0 189.3 3.6 1.4 6.9
2008 1828.3 541.4 -0.47 -8.8 1608 933 17.0 235.5 4.3 1.1 2.8
2009 1804.5 541.3 -0.14 -2.5 1569 910 16. 4 176. 4 3.2 1.7 9.0
2010 1802.4 541.2 -0.06 -1.1 1545 896 16. 1 159.3 2.9 1.5 10.6
2011 1764.2 540. 8 -0.42 -7.5 1520 882 15.6 142.1 2.5 1.3 4.5
2012 1728.4 540. 5 -0.30 -5.2 1509 875 15.1 206. 8 3.6 5.8 0.6
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