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Fig.1 Location of lakes with water clarity measurement

in this study
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Tab.1 In situ measured Secchi Depth (SD) data and information of corresponding satellite imagery

P AAR SRREAL R MODIS #8304 SDim  RAEAW AR A2
1 9RES 90.7456°E  30.7338°N  MODO021KM.A2016323.0500.006.2016333195247 8.0 2016.11.19 2016.11.19 0
2 A 84.1366°E  31.1403°N.  MODO021KM.A2014249.0525.006.2014249130649 6.2 2014.9.06 2014.9.6 0
3 PEAHE 79.8094°E  33.5509°N  MODO021KM.A2012209.0455.006.2014224155957  14.0 2012.7.28 2012.7.29 1
4 GEMIZEE 80.8814°E 33.9417°N  MODO021KM.A2012212.0525.006.2014224201213 3.0 2012.7.31 2012.7.30 1
5 BEEE 81.7586°E  32.7531°N  MODO021KM.A2012216.0500.006.2014225101108 3.0 2012.8.5  2012.8.3 2
6 HIFFMIEE  82.9585°E 32.4378°N  MODO021KM.A2012216.0500.006.2014225101108 0.5 2012.8.6  2012.8.3 3
7 kIVEGE 83.2328°E 32.4829°N  MODO021KM.A2012216.0500.006.2014225101108 3.2 2012.8.6  2012.83 3
8 hIRAE 84.1647°E  32.0269°N  MODO021KM.A2012223.0510.006.2014224150200 5.0 2012.8.8  2012.8.10 2
9 s 84.7651°E  32.1623°N.  MODO021KM.A2012223.0510.006.2014224150200 0.8 2012.8.8  2012.8.10 2
10 KF4S 84.9422°E  31.2233°N.  MODO021KM.A2012223.0510.006.2014224150200 1.0 2012.8.11 2012.8.10 1
11 s 84.8241°E  30.7900°N  MODO021KM.A2012223.0510.006.2014224150200 12,5 2012.8.12 2012.8.10 1
12 Gl 85.4441°E  31.2053°N.  MODO021KM.A2012223.0510.006.2014224150200 3.5 2012.8.13 2012.8.10 3
13 5KkJIh4E 87.4118°E  31.5508°N  MODO021KM.A2012229.0430.006.2014220065835 3.0 2012.8.17 2012.8.16 1
14 A4S 88.2445°E  31.8489°N  MYDO021KM.A2012232.0640.006.2012232192302 5.0 2012.8.19 2012.8.19 0
15 45%0 88.7061°E  31.6598°N  MYDO021KM.A2012232.0640.006.2012232192302 8.0 2012.820 2012.8.19 1
16 [UARAE 90.6184°E  31.2639°N  MODO021KM.A2012238.0425.006.2014220060635 32 2012.821 2012.8.25 4
17 RIS 87.5503°E  31.8538°N  MODO021KM.A2012228.0525.006.2014220103327 6.0 2012.8.18 2012.8.15 3
18 (bR 88.8889°E  31.8190°N MYDO021KM.A2014218.0745.006.2014220180109 32 2014.8.7  2014.8.6 1
19 AR 80.4734°E  34.6240°N  MODO021KM.A2015253.0610.006.2015253195641 2.5 2015.9.10 2015.9.10 0
20 FRIRE 81.5300°E  34.9575°N  MODO021KM.A2015248.0550.006.2015248134032 1.3 2015.9.5  2015.9.5 0
21 PAISEFEEKIH) 79.7935°E  35.2456°N  MODO021KM.A2015259.0535.006.2015259134615 1.0 2015.9.17 2015.9.17 0
22 ZIREINE 89.8341°E  33.3490°N  MODO021KM.A2016298.0510.006.2016298133407 7.5  2016.10.24 2016.10.24 0
23 FRAESKAE  90.2322°E  33.3813°N MODO021KM.A2016305.0515.006.2016305133931 5.0  2016.10.31 2016.10.31 0
24 ZIREET 88.9916°E 34.5537°N MODO021KM.A2016311.0435.006.2016311134330 2.0 2016.11.6  2016.11.6 0
—+ ZH B == e Py VY 23
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in this study

Tab.2 Basic information of MODIS bands used

BEmm  [EMEEL/NE At 23 14 e

B3 (03 B B4, 4 PR T 4T AN B B2, RV X LA B8 405-420
W BEAE W AR, 8 H R 2 R ELAA T s B9 438~448
6] 43 3% (500 m F1250 m), M4 m BF 58 6 1E 4 B3 459~479
#J#f%i XﬂL LS8 E ELA 25 (8] 3 MR 3 ) X LA B B10 483~493
o D DX P O RS  TR) B A 3 FH B1-B4 % Bl 526~536
ExE’JéﬁUE ﬁlﬂ: ZIKI@FH () MODIS L1B % #i 4t BI12 546~556
T3P B, XS R4 ﬁ%’]?’ttﬁf /E Aqua, B4 545~565
TerraEEEJ:EI’JZ/\ R R . H B EGER H Bl 620~670
IR I -ﬁ?’%?@ﬁﬁﬁ%ﬁ%f@ﬁéﬁ H ﬁﬂ B13 662~672
TG SR . X TS X MODIS L1B i Bl4 673~683
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SRR , G S s W R e 30 O 2 R 70 0~

LR B2 4 (F 1), K SR 6 PR A B2 81876

Bl16 862~877

LAADS DAAC(https://ladsweb.nascom.nasa.gov/da-

880
838
243
802
754
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228
128
910
1087
586
201
516

1 km
1 km
500 m &AL 1 km
1 km
1 km
1 km
500 m & B 1 km
500 m A A 1 km
1 km
1 km
1km
250 m K 1 km
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Fig.2 Scatter plots of lake in situ SD and reflectance of MODIS bands
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Fig.9 Scatter plots of lake water clarity (SD) and lake basin temperature and precipitation intensity of Tangra Yumco
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Remote sensing—based estimation of lake water clarity on the Tibetan Plateau

LIU Chong"’, ZHU Liping">”, WANG Junbo'?, QIAO Baojin"’, JU Jianting', HUANG Lei"’
(1. Key Laboratory of Tibetan Environment Changes and Land Surface Processes, Institute of Tibetan Plateau
Research, CAS, Beijing 100101, China; 2. CAS Center for Excellence in Tibetan Plateau Earth System, Beijing
100101, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Lake water clarity is an important parameter of lake water property, which is an integrated response of
lake plankton and organic and inorganic solutions, and has significant scientific and practical implications for
lake ecological condition research. Remote sensing is a key method for obtaining lake clarity in wide areas and
within long time spans. On the Tibetan Plateau, there are more than 389 lakes with area greater than 10 km’,
making the Plateau an ideal region for environmental and climate change research. However, study on the
estimation of lake water clarity on the Tibetan Plateau by satellite data is insufficient at present due to the paucity
of in situ lake water clarity measurement data. In this study, retrieval models of lake water clarity were
established based on the in situ water clarity measurements of 24 lakes distributed in different areas on the
Tibetan Plateau and the corresponding MODIS imageries. Statistical methods including linear, exponential,
power function, and logarithm regressions were used to build relationships between lake water clarity and the
reflectance of MODIS bands on the Tibetan Plateau. The results show that power function model with MODIS
green band B4 as single independent variable is the best model for estimating lake water clarity (SD value) on
the Plateau (R*=0.91, N=24). The stability of the model was also tested based on 10 in situ SD data at different
times in a single lake. Based on this model, we analyzed the temporal variation of lake water clarity of a typical
lake Tangra Yumco as an example. The result demonstrates clear seasonal and inter-annual variations of lake
water clarity for this lake. Preliminary analysis indicates that the variation of water clarity in precipitation-
meltwater rich season is correlated with precipitation intensity of the basin. Our work proved that the reflectance
of remote sensing imageries is valid for estimating lake water clarity on the Tibetan Plateau. This may promote
further investigation of lake water clarity and its influencing factors on the Tibetan Plateau.

Key words: Tibetan Plateau; lake; remote sensing; MODIS; clarity; Secchi Depth (SD); Tangra Yumco



