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D t & M th d Fig. 4 Mean and change rate of freeze-up start and break-up end dates of the 58 lakes from 2001 to 2017.
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Fig. 5 Mean and change rate of ice cover duration for the 58 lakes from 2001 to 2017

Table 2 The number and percentage of lakes, their mean date/days and Dagze Co ]
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Fig. 1 Locations of the TP and its sub-basins. 58 study lakes are grouped into three sub-areas labeled Inner I, BUE Mean(all)  3Jun 20 Apr 6 May  SelinCo
ugan Lake
Inner 11, and Other I11. Delaying 12 (60.00%), 1.21 11 (45.83%),0.32 29 (50.00%), 0.69 TuCo ]
Zhari Namco
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° S(A, output) — water If S(A, Aqua) — water or S(A, Terra) — water Extending 11 (55.00%), 1.62 3 (12.50%), 0.41 18 (31.03%), 1.11

. . . _ Fig. 6 The freeze-up and break-up
° S(A, output) — cloud If S(A, Aqua) — cloud and S(A, Terra) — cloud Shortening 9 (45.00%), -0.92 21 (87.50%), -0.89 40 (68.97%), -0.80 processes for 18 lakes.
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Fig. 2 The extraction of the freeze-thaw dates in Qinghai Lake during 2013. Two red lines represent the two "
thresholds for extracting freeze-thaw dates, and four red stars, from left to right, represent the freeze-up start CO n CI US I O nS
(FUS), Treeze-up end (FUE), break-up start (BUS), and break-up end (BUE) dates. > Approximately two-thirds of the cloud cover from the MODIS daily snow
: cover products can be removed by combining Terra and Aqua data and by usin
Results & Analysis it
the pixels within 2 days.
1 » Lakes on the TP begin to freeze-up In late October, and all the lakes enter the
Table 1 Comparison of cloud cover for 58 lakes during 2013, | e iIce cover period In mid-January of the following year. In late March, some

with and without cloud removal. lakes begin to break-up, and all the lakes cease to be ice covered in early July.

_ ~ = 0.6 » Over 17 years, the mean ice cover duration of 58 lakes I1s 157.78 days, of which
Mean Maximum Minimum o ; ]
5, the ice cover durations of 18 lakes have extended by a mean rate of 1.11 d yr,
Original Terra — 44.97%  63.96% (Talyang Lake)  30.07% (zhaxi C0) and those of the other 40 lakes have shortened by a mean rate of 0.80 d yr.
0.2

Original Aqua  51.70%  69.43% (Taiyang Lake) ~ 31.47% (Mapam Yumco) 1. R 0,05 » The lakes In the northern Inner-TP have earlier freeze-up dates and later break-

Combined T&A  31.02%  50.94% (Taiyang Lake)  18.58% (Lagkor Co) Y 24:‘“05:/ | up dates (i.e. longer ice cover durations) than do the lakes in the southern Inner-

Cloud removal 16.54%  35.49% (Taiyang Lake)  4.52% (Zhari Namco) MODIS TP _ _ _ o ] ]
Fig. 3 Comparison of lake water cover » The geographical Iocatlop and climate conqlltlons determine the spat!al
proportions derived from the MODIS heterogeneous of the lake ice phenology, especially the break-up dates, while
cloud-removed data and Landsat data. the physico-chemical characteristics mainly affect the freeze-up dates of the

lake Ice.
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