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PRE-FLOOD CONDITION OF LAKES WHICH HAVE ALREADY PRODUCED GLOFs:

INPUT DATA, RESULTS

Characteristic (input data) Lake References
Artesoncocha 7/1951 | Artesoncocha 10/1951 Artizon Alto Artizon Bajo Jancarurish Lake No. 513 Palcacocha 1941 Palcacocha 2003 Safuna Alta 1970 Safuna Alta 2002
Dam type moraine moraine bedrock moraine moraine bedrock moraine moraine moraine moraine FS; RSI
Distance between the lake and glacier [m] 0 0 90 450 0 155 0 0 0 0 RSI
Maximal lake width [m] 250 240 NN (Dis > 0 m) NN (Dis > 0 m) 390 NN (Dis > 0 m) 520 440 420 460 RSI
Width of calving front [m] 270 270 NA (Dis > 0 m) NA (Dis > 0 m) 430 NA (Dis > 0 m) 550 440 450 260 RSI
Mean slope between lake and glaicer [°] NA (Dis=0m) NA (Dis=0m) 27 40 NA (Dis=0m) 80 NA (Dis=0m) NA (Dis=0m) NA (Dis=0m) NA (Dis=0m) CL; FS; RSI; [2]
Mean slope of last 500 m of glacier tongue [°] NN (Dis=0m) NN (Dis=0m) 17 30 NN (Dis=0m) 26 NN (Dis=0m) NN (Dis=0m) NN (Dis=0m) NN (Dis=0m) CL; [2]; [3]; [4]
Maximal slope of moraines surrounding the lake [°] 65 65 85 80 65 Su';'r'g‘u(:g"?;otfé”;ske) 75 72 70 70 CL: FS; [2]; [4]; [5]: [8]
Maximal slope of distal face of the dam [°] 15 13 NN (bedrock dam) 12 35 NN (bedrock dam) 34 8 50 45 CL; FS; [5]; [6]; [8]
Lake area [m?] 115 100 137,661 31,87 110 207,585 185 342,322 85 371,56 RSI; [2]; [3]; [8]
Dam freeboard [m] 0 0 0 0 2 (pr\?v‘gzg’gf'gi g)h'gh 20 0 8 41 80 FS; RSI; [1]; [3]: [5][6]; [8]
Lake perimeter [m] NN (Df=0m) NN (Df=0m) NN (Df=0m) NN (Df=0m) 1753 2250 NN (Df=0m) 3220 1550 2830 RSI
Mean slope of lake surrounding [°] NN (Df=0m) NN (Df=0m) NN (Df=0m) NN (Df=0m) 45 65 NN (Df=0m) 58 60 53 CL; FS; [2]; [5]; [8]
Dam width [m] 520 540 NN (bedrock dam) 100 230 NN (bedrock dam) 400 160 420 420 FS; RSI; [4]
Dam height [m] 82 75 NN (bedrock dam) 16 fuzr Ig‘;"‘r’;rﬁg dfi‘;rl 3v7ornlz) NN (bedrock dam) 130 20 165 165 CL; FS; RSI; [2]; [3]; [4]
Piping NO NO NA (bedrock dam) NO YES NA (bedrock dam) YES YES YES YES FS, RSI; [2]; [3]; [8]
Piping gradient [°] L I (O et NA (bedrock dam) et 15 NA (bedrock dam) 21 6 18 11 CL; FS; [2]; [3]; [5]
piping) piping) piping)
Remedial work none none none none Under way tunnel none artificial dam, open cut tunnel tunnel FS; [2]; [3]; [6]; [7]
NN: not needed for the assessment; NA: no available information for the particular lake (dam) type;
FS: field survey; RSI: remotely sensed images; CL: calculated from topographical maps 1:25000, Google Earth Digital Globe 2013 and RSI;
[1]:Carey et al., 2012; [2]: Cochachin and Torrés, 2011; [3]: Cochachin et al., 2010; [4]: Huaman, 2011; [5]: Hubbard et al., 2005; [6]: Lliboutry et al., 1977; [7]: Reynolds, 2003; [8]: Vilimek et al., 2005
SUSCEPTIBILITY OF THE LAKE TO OUTBURST FLOOD:
Scenario 1: 1.000 1.000 0.996 0.985 0.983 0.378 1.000 0,961 0.604 0.589
Scenario 2: 0.000 0.000 0.000 0.996 0.000 0.000 0.000 0.000 0.000 0.000
Scenario 3: 0.259 0.225 0.000 0.205 0.554 0.000 0.559 0.000 0.279 0.261
Scenario 4: 0.000 0.000 0.000 0.207 0.000 0.000 0.000 0.000 0.000 0.000
Scenario 5: 0.025 0.019 0.000 0.026 0.135 0.000 0.217 0.026 0.231 0.147
CONDITION OF LAKES WHICH HAVE NOT YET PRODUCED GLOFs
L Lake
Characteristic (input data) - - - - - - - References
Auquiscocha Checquiacocha Churup Churupito Ishinca Llaca (lower basin) Mullaca Quitacocha Rajucolta Tararhua
Dam type bedrock moraine bedrock moraine moraine moraine moraine moraine moraine moraine FS; RSI
Distance between the lake and glacier [m] 1200 330 1300 690 270 540 450 50 0 190 RSI
Maximal lake width [m] NN (Dis > 0 m) NN (Dis > 0 m) NN (Dis > 0 m) NN (Dis > 0 m) NN (Dis > 0 m) NN (Dis > 0 m) NN (Dis > 0 m) NN (Dis > 0 m) 450 NN (Dis > 0 m) RSI
Width of calving front [m] NA (Dis > 0 m) NA (Dis > 0 m) NA (Dis > 0 m) NA (Dis > 0 m) NA (Dis > 0 m) NA (Dis > 0 m) NA (Dis > 0 m) NA (Dis > 0 m) 220 NA (Dis > 0 m) RSI
Mean slope between lake and glaicer [°] 33 40 17 25 30 4 27 70 NA (Dis=0m) 34 CL; FS; [1]; [2]
Mean slope of last 500 m of glacier tongue [°] 29 28 38 38 35 7 22 17 NN (Dis=0m) 33 CL; [1]; [2]
Maximal slope of moraines surrounding the lake [°] 30 35 35 25 20 50 30 50 45 40 CL; FS; [1]; [2]
Maximal slope of distal face of the dam [°] NN (bedrock dam) 25 NN (bedrock dam) 25 25 30 30 35 10 8 FS; [1]; [2]
Lake area [m%] 774,894 351,611 185 23 87,902 44 110,695 130,407 512,723 358,026 RSI; [1]; [2]
Dam freeboard [m] 0 0 0 2 5 12 4 30 14 0 FS; [1]; [2]
Lake perimeter [m] NN (Df=0) NN (Df=0) NN (Df=0) 610 1650 1080 1340 1860 3555 NN (Df=0) RSI
Mean slope of lake surrounding [°] NN (Df=0) NN (Df=0) NN (Df=0) 25 15 25 20 30 35 NN (Df=0) CL; FS; [1]; [2]
Dam width [m] NN (bedrock dam) 500 NN (bedrock dam) 350 270 250 430 330 190 320 RSI
Dam height [m] NN (bedrock dam) 92 NN (bedrock dam) 97 70 86 165 99 30 40 CL; FS; [1]; [2]
Piping NA (bedrock dam) NO NA (bedrock dam) YES NO YES NO YES NO NO FS; RSI; [1]; [2]
Piping gradient [°] NA (bedrock dam) NA (No_e\_/idence of NA (bedrock dam) 16 NA (No_e\_/idence of 6 NA (No_e\_/idence of 12 NA (No_e\_/idence of NA (No_e\_/idence of CL: FS
piping) piping) piping) piping) piping)
Remedial work none none none none artificial dam, open cut | artificial dam, open cut | artificial dam, open cut none artificial dam, open cut none FS; [3]
NN: not needed for the assessment; NA: no available information for the particular lake (dam) type;
FS: field survey; RSI: remotely sensed images; CL: calculated from topographical maps 1:25000, Google Earth Digital Globe 2013 and RSI;
[1]: Cochachin and Torrés, 2011; [2]: Cochachin et al., 2010; [3] Reynolds, 2003
SUSCEPTIBILITY OF THE LAKE TO OUTBURST FLOOD:
Scenario 1: 0.500 0.574 0.423 0.553 0.612 0.651 0.483 0.594 0.668 0.643
Scenario 2: 0.574 0.000 0.553 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Scenario 3: 0.000 0.243 0.000 0.225 0.000 0.000 0.000 0.261 0.000 0.089
Scenario 4: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Scenario 5: 0.000 0.034 0.000 0.147 0.067 0.072 0.147 0.122 0.025 0.016
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