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Fig. 1 Sketch map of Fengman Reservoir
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Fig. 2 Comparisons of ice interpretation results and satellite images of Fengman Reservoir
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Tab. 1 Comparisons of surface water temperature between observed and retrieval results

BAIE X d2k BiF H RO S KR/ C KR/ C Ytz C

2014-04-19 FHRI 3.8 42 0.4
2014-10-28 R 12.9 10.5 2.4

FEINT X
2015-04-22 FHRIH 3.6 4.5 0.9
2015-10-31 R 11.1 9.6 1.5
2014-04-19 FHRI 48 6.2 1.4

. 2014-10-28 W IR0 11.6 9.4 22

KPS X 35§,
2015-04-22 FHRIH 5.2 72 2.0

2015-10-31 Gaizt] 9.8 8.1 1.7
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Fig. 3 Ice interpretation results of Fengman Reservoir during the freeze-up period of 2011-2012
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Fig. 4 Ice interpretation results of Fengman Reservoir during the freeze-up period of 2012-2013
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Tab.2 Statistics of ice coverage rate of Fengman Reservoir during the freeze-up period

2 VK B H 1] VR 36 TR km? KA /km? VKT 15 2R/ % BB X3

2011-11-29 44.037 154.111 22.22 FErp B, Wl S
2011-12-15 100.639 97.511 50.79 R B, WAl SR

2011—20124F .
2011-12-31 196.558 1.591 99.20 X
2012-01-16 195.732 2.417 98.78 X, FERA R
2012-12-01 22277 175.876 11.24 B
2012-12-17 97.120 101.031 49.01 FE B, FERREL, WO S

2012—20134F .
2013-01-18 197.248 0.904 99.54 X
2013-02-03 192.442 5.771 97.09 RFEX | FERA R
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Tab. 3 Statistics of border ice width of Fengman Reservoir during the freeze-up period

8 W ‘%ﬁﬁ ‘%WK %Wﬁ%ﬁﬁ
Uik 8 /km FifE/m FifE/m S LA/ %
5 1147 84 7.32
2011-11-29 45 571 30 525
140 180 30 16.67
5 1147 127 11.07
2011-12-15 45 571 60 10.51
140 180 30 16.67
5 1147 42 3.66
2012-12-01 45 571 30 525
140 180 30 16.67
5 1147 85 7.41
2012-12-17 45 571 120 21.02
140 180 W R W T R
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Fig. 5 Ice interpretation results of Fengman Reservoir during the break-up period of 2014
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Fig. 6 Ice interpretation results of Fengman Reservoir during the break-up period of 2016
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Tab. 4 Statistics of ice coverage rate of Fengman Reservoir during the break-up period
HH VICHL 5 T A ke JKTEIRVkm? VKL 51 % TR DX Jsk
2014-03-02 188.872 9.292 95.31 B
2014-03-18 183.630 14.530 92.67 PERRBL. B
2014-03-26 176.576 21.642 89.08 PER B, FErpBL
2014-04-19 0 198.161 0 AEIX
2016-03-15 188.647 9.608 95.15 FER B
2016-03-31 180.972 17.181 91.33 PERRBL. B
2016-04-08 161.876 36.287 81.69 PEREB, PP B, SRR AR IS R
2016-04-24 0 198.161 0 A
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Fig. 7 Surface temperature retrieval results and satellite images of Fengman Reservoir of 2013 (unit: °C)
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Fig. 8 2D vertical water temperature and ice cover distributions of Fengman Reservoir on Feb. 23, 2014
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Fig. 9 Surface temperature retrieval results and satellite images of Fengman Reservoir of 2014 (unit: °C)
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Research on ice regime evolution of the Fengman Reservoir based on

satellite remote sensing images

LI Nan', CAO Rui?, TUO Youcai’, DENG Yun®

(1. Yalong River Hydropower Development Company, Ltd., Chengdu 610051, China; 2. Fujian Environmental Protection Design
Institute Co., Ltd., Fuzhou 350003, China; 3. State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan
University, Chengdu 610065, China)

Abstract: Based on the ENVI 5.1 software platform and by using the Landsat-7 and Landsat-8 satellite remote sensing
images, ice regime interpretation and surface temperature retrieval were performed for the Fengman Reservoir, which is
located in Jilin City. Afterwards, the patterns of the overall ice regime evolutions and their relations with thermal
variations of the Fengman Reservoir were investigated. The results indicated that: during the whole ice season, the ice
regime was significantly influenced by the water thermodynamics of the Fengman Reservoir due to the steady inflow
conditions; in the freeze-up period, the reservoir surface water temperatures showed a pattern, with the temperature
lower in the middle area of the reservoir, higher in the area in front of the dam and the end area of the reservoir, the
freeze-up started from the middle area of the reservoir and expanded to the area in front of the dam and the end area of
the reservoir, and the area in front of the dam froze up at last; in the steady freeze-up period, vertical water temperature
of the reservoir was inversely distributed underlying the ice cove, ice thickness was unevenly distributed along the
reservoir, and an open water flow of 10 km to 30 km existed in the end area of the reservoir; in the break-up period, the
surface water temperatures declined from the area in front of the dam to the end area of the reservoir, and the thawing
started from the end area of the reservoir to the area in front of the dam in the form of over-mature break-up.

Key words: satellite remote sensing image; ice interpretation; temperature retrieval; reservoir ice; thermal evolution
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