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Fig. 1 Location of the Lake Merzbacher (Source:
Landsat 5 TM, 2010-07-15)
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Table 1 List of the data used in this study

K I LS ERSS Ff (] 3B /m
Landsat 5 TM 148/031 1998-08-22 30
Landsat 5 TM 148/031 2007-07-14 30
Landsat 5 TM 147/031 2007-08-08 30
Landsat 5 TM 147/031 2010-08-16 30

Landsat 7 ETM+ 147/031 1999-07-25 30
Landsat 7 ETM+ 147/031 2000-07-27 30
Landsat 7 ETM+ 147/031 2001-08-31 30
Landsat 7 ETM+ 147/031 2002-07-01 30
Landsat 7 ETM+ 147/031 2002-08-18 30
Landsat 7 ETM+ 147/031 2003-07-20 30
Landsat 7 ETM+ 147/031 2004-08-07 30
Landsat 7 ETM+ 147/031 2004-07-22 30
Landsat 7 ETM+ 147/031 2005-06-23 30
Landsat 7 ETM+ 147/031 2005-08-10 30
Landsat 7 ETM+ 147/031 2006-07-28 30
Landsat 7 ETM+ 147/031 2008-07-17 30
Landsat 7 ETM+ 147/031 2015-07-21 30
GF-1 WFV3 65/84 2014-08-14 16
GF-1 WFV2 63/84 2016-06-20 16
GF-1 WFV4 65/85 2016-06-25 16
GF-1 WFV1 65/83 2016-07-02 16
HJ1A CCD1 52/64 2010-07-15 30
HJ1A CCD2 46/63 2017-07-07 30
HJ1A CCD2 47/64 2011-07-17 30
HJ1B CCD1 50/64 2012-07-08 30
HJ1B CCD1 47/64 2015-07-19 30
HJ1B CCD2 46/64 2009-07-30 30
HJ1B CCD2 46/64 2013-07-17 30
HJ1B CCD2 46/64 2014-08-05 30
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2 Munsell HSV B 5 8CR X L (Landsat 5 TM 244, 200847 9 H)
Fig. 2 The images before (left) and after (right) Munsell HSV transformation (Landsat 5 TM image, 2008-07-09)
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Table 2 The area of Lake Merzbacher and Error Percentages of the area extraction
K ek [ ST AR km? “ 1 R km? N A km? R
1998-08-22 3.75 0.40 3.30 <10. 4%
1999-07-25 3.92 0.34 3.54 <6. 4%
2000-07-27 3.57 0.37 3.16 <4.0%
2001-08-31 3.56 0.43 3.09 <15.0%
2002-08-18 3.15 0.43 2.68 <13.2%
2003-07-20 3.48 0. 44 2.99 <8.4%
2004-08-07 4.13 0.50 3.58 <4. 0%
2005-07-09 3.39 0.56 2.79 <9.3%
2006-07-28 3.65 0.53 3.07 <4. 0%
2007-07-14 3.35 0. 47 2.85 <10. 0%
2008-07-15 3.71 0.51 3.13 <4. 0%
2009-07-30 3.33 0. 60 2. 66 <4.0%
2010-07-15 3.76 0. 64 3.08 <4.0%
2011-07-17 3.29 0. 46 2.78 <4.0%
2012-07-08 2. 69 0.49 2.17 <4.0%
2013-07-19 3.16 0.78 2.30 <4.0%
2014-08-05 3.88 0. 84 2.97 <7.4%
2015-07-24 3.79 0.82 2.87 <7.4%
2016-06-25 3.22 0.79 2.33 <7.4%
2017-07-07 2.87 0.95 1.88 <7.4%
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Fig. 3 Variations of the area of Lake Merzbacher (the upper
lake, lower lake and total lake) during 2000 - 2017
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Fig. 4 Variation of the temperature over the Lake Merzbacher

averaged from April to July during 1980 - 2016
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Fig. 5 Variations of the area of Lower Lake of Lake Merzbacher and positive accumulated temperature during 2000 — 2014 (a)

and correlated between area of the Lower Lake of Lake Merzbacher and positive accumulated temperature (b)
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Fig. 6 Outburst date of the Lake Merzbacher, 1999 - 2017 (a) and average temperature of April, May and June, 2000 - 2014 (b)
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Research on the area change of Lake Merzbacher in the Tianshan
Mountains during 1998 — 2017

LIDa'?, SHANGGUAN Donghui', HUANG Weidong’
(1. State Key Laboratory of Cryosphereic Science , Northwest Institute of Eco-Environment and Resources, Chinese Academy of
Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Bureau of Hydrology and Water Resources of Gansu Province, Lanzhou 730000, China)

Abstract: The glacial outburst flood of Lake Merzbacher is the serious disaster source of the Aksu River. In this
study, utilizing the remote sensing data of Landsat, HJ-1A/B and GF-1 from 1998 to 2017, the lake’s area was
abstracted with the method of Munsell HSV Transform. By analyzing and comparing the maximum lake area of
different years, it was found that the area of Lake Merzbacher has shrank from 3. 75 km? to 2. 87 km? in recent
20 years. Lake Merzbacher contains two small lakes, Upper lake and Lower lake. Lower lake which dominates
the storage of the whole lake has shrank from 3. 3 km’ to 1. 88 km’ during 1998 — 2017. On the contrary, Upper
lake has expanded. As a consequence, the total water capacity has reduced. The relationship between the area of
Lake Merzbacher and temperature was examined, and it is found that positive accumulated temperature affected
by the lake’s outburst date has strong positive correlation with the area of Lower lake , which means that tempera-
ture can make a difference to the lake’s area through impacting meltwater to the lake and the stability of the dam.

Key words: Lake Merzbacher; remote sensing; area change; Tianshan Mountains
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