Hydro Val-Sorne SA - Hydrology

Overview

' HYDRO Hydrological data book Lac de Sorne 1995-2024

== VAL-SORNE

Mean inflow

9.00 m3/s

1995-2024, 285 hm? per year

Inflow, precipitation and snow of the Sorne catchment upstream of the Barrage de la Sorne - edition 2025

Compiled by Elodie Fournier, hydrologist, Hydro Val-Sorne SA, Les Ecots - data status 31.01.2025

Catchment and installations

Driest year

2022

221 hm? (-22%)

Wettest year Spring share of inflow

2024 22%

367 hm? (+29%) was 14% in 1995-2004

Measuring stations

Mean SWE on 1 April

780 mm

Col de Sorne, 2,450 m

Hydrological data book Lac de Sorne 1995-2024

Catchment area at the dam 186 km? Station Elevation Parameter Interval
Mean elevation 2,280 m a.s.l. SR-12 Sorne — Les Ecots 1,468 m Discharge 00:10
Glaciation 1995 / 2024 96%/7.1% LE-01 Les Ecots climate station 1,480 m Precipitation 00:10
Usable storage Lac de Sorne 98.4 hm3 CS-24 Col de Sorne snow station 2,450 m Snow water eq. 01:00
Full supply level 2,038.0 m a.s.l. LS-00 Lac de Sorne dam gauge 2,040 m Reservoir level 00:15
Les Ecots power house 2 Pelton units, 2 x 52 MW VR-03 Vernay tailrace 1,052 m Turbine flow 00:01
Vernay power house 3 Francis units, 3 x 21 MW Last data transfer 03.02.2025 06:15
Mean production 2015-2024 641 GWh/a
Water royalty 2024 CHF 110 per kW
Annual inflow volume (hm?) and 10-year moving mean
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Hydro Val-Sorne SA - Hydrology Overview Hydrological data book Lac de Sorne 1995-2024

Year at a glance Contents
Year 2022 Inflow Monthly inflow 1995-2024
Precipitation Precipitation Les Ecots

Jan 125 339

1.57 1.35 94 Statistics Statistics, FDC, forecast
Feb 1.96 1.02 54 117 393 Pivot DataPilot decade x season
Mar 2.40 1.29 114 114 521 Reservoir Storage and guide curves
Apr 6.32 3.08 81 116 523
May 16.72 12.81 96 132 128
Jun 11.53 24.03 36 124 0 Selected year against the mean (m3/s)
Jul 8.18 20.59 40 130 0 30
Aug 8.38 14.92 120 135 0
Sep 8.10 10.36 97 125 0 25
Oct 6.66 9.46 76 148 0
Nov 7.60 6.06 124 128 65 20
Dec 4.55 3.06 119 123 211

Inflow volume 2022: 221 hm?3, -22% against the mean; precipitation 1,101 mm.

T T T T T T T T T T ]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

e [NlOW M3/s i Mean m3/s
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Monthly mean inflow to Lac de Sorne

Reconstructed natural inflow (m3/s) from the reservoir water balance and the gauging station Sorne—Les Ecots (SR-12); calendar years 1995-2024.

Monthly values (m3/s)

Inflow

Volume | vs 1995—
hm? 2024

Hydrological data book Lac de Sorne 1995-2024

0.78 1629 1407 1017 867 459 18 721 2283 -20%  Jun
1996 088 078 081 137 950 2244 2242 1583 943 705 391 18  803] 2545 -11%  Jun
1997 08 093 097 104 560 2057 0B3GENE0INGA7E 767 417 205 979) 31082 +9% Jul
1998 1130777077 098 168 961 2614 2015 1603 1315 1163 694 330  9.29 29430, +3% Jun
1999 131 091 115 253 1050 2794 2665 1811 1096 1036 672 316 1003  317.84+11%  Jun
2000 124 083 08 173 1216 2863 2893 1835 1147 1251 692 356  10.60[0 3363 +18%  Jul
2001 1.05 087 085 1.97 1609 3060 2668 1949000474  9.63 5.09 211 | 341.24:420%  Jun
2002 099 088 104 152 954 2517 2300 1607 810 955 567 294  871] 2761 -3% Jun
2003 1.35 1.03 1787430208 1475 1193 806 733 7738 EE7  so2] 2542 -11%  May
2004 [048 o090 111 208 1494 2341 1722 1177 950 1025 6.09 276 854] 27072 5% Jun
2005 108 089 104 243 715 1678 148 1776 1296 1068 555 283  7.83] 2482 -13%  Aug
2006 114 090 108 280 1006 2676 1883 1439 770 911 592 293  847] 26827 6% Jun
2007 126/ 079 099 113 499 2577 2074 1466 855 925 541 269  802] 2540 -11%  lun
2008 1.06 090 094 150 1007 27.58] 3079 2149 1233 1034 598 298  10.50[0 333.0.4 +17% Jul
2009 1100 080 113 251 1382 2887 2135 1291 802 1104 708 365  9.36) 29650 +4% Jun
2010 115 082 092 131 1074 2568 2748  17.56[ 004477 Ni427 780 361  1051f 33334 +17% Jul
2011 115 123 153 343 1215 2525 1981 1359 934 821 575 265  867] 27472 -4% Jun
2012 137 093 099 294 1574 2085 1603 1032 817 944 577 310  7.97] 2527 -11%  lun
2013 121 089 096 187 1094 3096 3006 1826 1037 853 487 248 10.12f 32084+12%  lun
2014 111 104 125 230 1327 2967 2608 1922 1222 1133  7.09 345  10.67] 33824;+19%  Jun
2015 1.73 15284 5143043 1905 1613 9.59 8.77 9.31 6.48 3.46 8.69 275502, 3% May
2016 136 095 120 405 1246 1915 1463 1307  7.55 584 38 238 721 2283 -20%  Jun
2017 132 090 110 348 11.98 2553 1915 1538 1200 1042 546 236  9.09]  287.9: +1% Jun
2018 123 112 139 341 1519 2160 1561 1284 921 637 406 233  7.86] 2491 -13%  lun
2019 1.55 132 1570655 1731 2389 1686 1301  10.44 7.92 4.41 2.66 8960 28367 1% Jun
2020 164 123 167 237 1282 2767 1906 1237 894 865 634 298  881] 27902 -2% Jun
2021 153 102 138 518 2346 1738 1265 898 877 594 317 947 2906 +2% Jun
2022 1.57 JNT56 240 632 1672 11.53 8.18 8.38 8.10 6.66 7.60 455 7.000 2215 -22% May
2023 %3 165 231748 1889 1326 1224 1061 1083  956[001826 471  8.62] 2730 -4% May
2024 | 243 103 142 414 156100135183 2538 1670 1205/ 1293 777 367 1158 366.83+29%  Jun
Mean 135 102 129 308 1281 2403 2059 1492 1036 946 606 306  9.00 2853
Median 124 091 111 247 1231 2521 1948 1453  9.84 938 593 296 876 2775
td dev. 045 028 051 18 430 546 620 388 224 194 144 08 119 37.7
cv 33%  27%  39%  61%  34%  23%  30%  26%  22%  20%  24%  27%  13% 13%
P10 098 080 089 129 700 1658 1439 1025 799 701 416 210 777 2462
P90 180 134 183 634 1901 2976 2904 1925 1331 1172 777 376 1061 3365
Min 078 077 079 09 499 1153 818 806 733 584 382 18 700 2215
Max 262 196 294 748 2056 3583 3368 2501 1478 1427 938 557 1158 3668
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Flow regime 1995-2024

Minimum |10th perc.

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov

0.78
0.77
0.79
0.96
4.99
11.53
8.18
8.06
7.33
5.84
3.82
1.88

0.98
0.80
0.89
1.29
7.00
16.58
14.39
10.25
7.99
7.01
4.16
2.10

Mean
1.35
1.02
1.29
3.08

12.81
24.03
20.59
14.92
10.36
9.46
6.06
3.06

90th perc. | Maximum

1.80
1.34
1.83
6.34
19.01
29.76
29.04
19.25
13.31
11.72
7.77
3.76

2.62
1.96
2.94
7.48
20.56
35.83
33.68
25.01
14.78
14.27
9.38
5.57

Inflow

Hydrological data book Lac de Sorne 1995-2024

40 -

Monthly inflow regime: mean, 10-90 % band and extremes (m3/s)
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Precipitation

Monthly precipitation, station Les Ecots

Precipitation (mm) at the climate station Les Ecots (1,480 m a.s.l., heated weighing gauge since 2009); catchment mean = 1.15 x station value.

nthly values (mm

May
Mar)

1995 139 108 123 110 113 138 9% 146 146 111 127 154, 1,511  -0% 50% Dec
1996 101 74 120 147 105 82 141 115 108 104 173 144] 1,414 7% 51% Nov
1997 155 118 90 160 130 144 154 172 132 81 119 94| 1,549 +2% 42% Aug
1998 132 108 86 146 121 114 110 179 173 155 101 81l 1,506 -1% 44% Aug
1999 93 273 120 187 9% 103 201 124 128 174 228 155/ 1,882 +24% 55% Feb
2000 124 119 105 87 158 165 192 118 121 352 126 142 1,809 +19% 54% Oct
2001 175 79 93 127 197 113 144 197 188 101 129 148] 1,691 +11% 43% May
2002 83 131 95 122 158 98 123 120 79 168 149 119, 1,445 5% 52% Oct
2003 138 63 55 85 138 a1 119 83 81 133 147 106/ 1,189 -22% 54% Nov
2004 66 136 124 156 174 91 137 97 137 176 87 70, 1,451 4% 45% Oct
2005 68 90 67 80 110 67 147 275 133 139 83 124 1,383 9% 41% Aug
2006 129 125 70 148 74 154 130 139 84 153 128 76] 1,410 7% 48% Jun
2007 140 110 93 19 151 167 100 103 112 153 137 171, 1,456  -4% 55% Dec
2008 145 100 148 109 164 179 169 131 117 177 133 104] 1,676 +10% 48% Jun
2009 187 133 193 93 115 93 105 94 99 215 100 200 1627 +7% [IN63% | Oct
2010 84 183 133 184 136 108 93 119 195 239 93 193| 1,760 +16% 53% Oct
2011 102 119 151 21 125 121 151 119 120 126 103 72 1,330 -12% 51% Mar
2012 67 135 73 140 117 149 128 922 111 163 158 154 1,487 2% 50% Oct
2013 146 105 146 174 130 205 132 93 103 148 147 9/ 1,619 +7% 48% Jun
2014 181 123 124 131 195 177 128 185 131 177 106 152[ 1,810 +19% 48% May
2015 83 132 80 78 131 144 163 68 117 167 121 76, 1,360 -10% 48% Oct
2016 89 88 104 146 121 67 119 165 57 78 9% 155 1,285 -15% 47% Aug
2017 121 128 111 77 105 147 127 168 168 131 137 84l 1,504 1% 47% Aug
2018 203 49 103 49 144 101 88 140 117 59 99 107, 1,259 -17% 49% Jan
2019 141 128 143 139 142 126 99 146 145 83 183 173[ 1,648 +9% 52% Nov
2020 115 91 112 30 144 135 109 110 127 129 100 13 1,315 -13% 50% May
2021 167 105 170 155 138 87 129 154 94 142 117 75 1,533 +1% 51% Mar
2022 94 54 114 81 96 86 40 120 97 76 124 119) 1,101 -27% 53% Nov
2023 141 127 122 101 69 79 131 147 143 126 147 125, 1,458 -4% 54% Aug
2024 145 171 153 185 165 243 189 119 186 206 154 123[ 2,039 +34% 47% Jun

Mean 125 117 114 116 132 124 130 135 125 148 128 123 1,517

Median 131 119 113 125 131 118 129 122 121 145 127 121 1,49

P10 82 73 73 47 96 78 96 93 84 81 9 76 1,282

P90 176 140 151 175 166 177 171 180 174 207 160 171 1,809

Min 66 49 55 19 69 41 40 68 57 59 83 70 1,101

Max 203 273 193 187 197 243 201 275 195 352 228 200 2,039
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Mean monthly precipitation by decade (mm)
1995- | 2005- | 2015-

Month
2004 2014 2024 Seasonal cycle of precipitation by decade Annual precipitation
Jan 121 125 130
Feb 121 122 107 40007
Mar 101 120 121 1500
07 f(x) = 0.154 x +
Apr 133 110 104 R2=0.744
May 139 132 126 300.0 -
Jun 109 142 122 am
Jul 142 128 119 T 250.0 - [ =
=y
Aug 135 135 134 o =
Sep 129 121 125 5 20007
o
Oct 156 169 120 2 1500 |
Nov 139 119 128 <
Dec 121 134 115 1000 -
50.0 |
00+

1,000 1,200 1,

Precipite

e 1995-2004

2005-2014 2015-2024
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Snow water equivalent, station Col de Sorne

Month-end snow water equivalent (mm) at the snow station Col de Sorne (2,450 m a.s.l., snow pillow and monthly manual cores).

Monthly values (mm) Season indicators
Snow-free
from

1995 - - - 66 227 433 492 656  May Jul
1996 —| = — —| 225 417 824 996 Apr Jul
1997 163 - - - 139 262 892 1,153 May Aug
1998 - - - 81 185 289 688 856  Apr Jul
1999 - - - 94 377 581 926 1,142 Apr Jul
2000 - - - 333 491 677 1,037 1,122 Apr Jul
2001 - - - - 160 355 1,132 1,268 Apr Jul
2002 - - - 88 265 423 756 895 Apr Jul
2003 - - - - 50 183 734 734  Mar Jun
2004 - - - 2 106 197 605 780  Apr Jul
2005 - - - 26 114 277 483 562 May Jul
2006 —| — — —| 144 242 697 856 Apr Jul
2007 - - - 38 206 434 689 804 May Jul
2008 - - - 31 191 327 950 1,073 May Jul
2009 - - - 18 133 398 1,002 1,087  Apr Jul
2010 - - - 147 260 515 924 1,150  Apr Jul
2011 - - - - 110 203 987 987 Mar Jul
2012 - - - - 194 393 557 702 Apr Jun
2013 - - - - 184 303 915 1,115 Apr Jul
2014 —| = — —| 112 312 857 998 Apr Jul
2015 - - - - 131 225 651 694  Apr Jun
2016 - - - - 100 302 584 730  Apr Jul
2017 - - - - 173 280 770 824  Apr Jul
2018 - - - - 105 238 734 747 Apr Jul
2019 —| — — —| 224 444 763 840 Apr Jul
2020 - - - - 97 247 840 844  Apr Jul
2021 - - - - 125 220 818 956  Apr Jul
2022 —| - - —| 65 211 521 523 Apr Jun
2023 - - - - 126 288 690 691 Apr Jun
2024 - - - - 184 344 896 1,098  Apr Jul

Mean 488 640 780 888 768 349 5 = = 31 173 334 780 896

Median 466 635 767 856 775 339 - —| = — 152 303 767 856

P10 289 445 553 684 431 - - - = - 100 210 553 688

P90 629 781 989 1124 1074 670 — - = 89 261 451 989 1143

Min 187 330 483 523 128 - —| —| = - 50 183 483 523

Max 910 1014 1132 1268 1154 837 163 — — 333 491 677 1132 1268
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Mean snowpack through the season, by decade (mm, month end)
1995- | 2005- | 2015-

Month 3004 ZIE Zl2s Snow water equivalent October—July, decade means (mm)
Oct 74 26 0
Nov 235 164 126 1000
Dec 402 329 277
Jan 522 494 446
Feb 682 655 584
Mar 809 806 727
Apr 949 919 795
May 874 850 579
Jun 467 415 166
Jul 16 0 0

Oct Nov Dec Jan Feb Mar Apr May Jun Jul

11 1995-2004 = 2005-2014 m 2015-2024
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Statistics of the inflow series

Monthly statistics, change between decades, flow-duration curve and the snowmelt regression used for the seasonal forecast.

A. Monthly statistics 1995-2024 (m3/s)

Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Year

1.35
1.02
1.29
3.08

12.81
24.03
20.59
14.92
10.36
9.46
6.06
3.06
9.00

1.24
0.91
111
2.47
1231
25.21
19.48
14.53
9.84
9.38
5.93
2.96
8.76

0.45 33%
0.28 27%
0.51 39%
1.88 61%
4.30 34%
5.46 23%
6.20 30%
3.88 26%
2.24 22%
1.94 20%
1.44 24%
0.83 27%
1.19 13%

0.98
0.80
0.89
1.29
7.00

16.58
14.39
10.25

7.99
7.01
4.16
2.10
7.77

Statistics

B. Mean monthly inflow by decade (m3/s)

Month

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Year

1995-
2004

1.20
0.87
1.04
2.20
11.38
24.16
22.70
16.28
10.96
9.51
5.95
2.92
9.10

2005-
2014

1.16
0.92
1.08
2.22
10.89
25.82
22.60
16.02
10.44
10.22
6.12
3.04
9.21

2015- | Change
2024 |3rd vs 1st

1.70 41+41%
1.27 41+46%
1.74 41+68%
4.814#119%
16.17 41+42%
22.10: -9%
16.46 -27%
12.46  -23%
9.69 -12%
8.641" -9%
6.11,+3%
3.2344+10%
8.70 -4%

val-sorne-hydrology-data-book.ods

1.80 0.78 1995 2.62 2023
1.34 0.77 1998 1.96 2022
1.83 0.79 1995 294 2015
6.34 0.96 1995 7.48 2023
19.01 4,99 2007 20.56 2021
29.76 11.53 2022 35.83 2024
29.04 8.18 2022 33.68 1997
19.25 8.06 2003 25.01 1997
13.31 7.33 2003 14.78 1997
11.72 5.84 2016 14.27 2010
7.77 3.82 2016 9.38 2003
3.76 1.88 1996 5.57 2003
10.61 7.00 2022 11.58 2024
Mean monthly inflow by decade (3-D)
30.00 ¢
25.00 |
20.00
15.00
10.00
5.00
0.00 2015-2024

2005-2014
1995-2004

Mar - Apr May  jun

Jul Aug Sep  QOct

Nov  pec

111995-2004 = 2005-2014 = 2015-2024
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Statistics Hydrological data book Lac de Sorne 1995-2024
C. Flow-duration curve of the monthly means 1995-2024
0% 35.83  maximum Flow-duration curve, monthly mean inflow (logarithmic scale)
1% 30.68 50.0
2% 28.92
5% 26.08
10% 20.90 Q10 (high flow)
15% 18.13
20% 15.64
30% 12.08
40% 9.43
50% 7.11  median @ 5.0 -
60% 4.16 E
70% 2.43
80% 1.37
85% 1.14
90% 1.03 Q90 (low flpw)
95% 0.90 Q95 (= Q347 of month
98% 0.81
99% 0.79 0.5 \ \ \ \ \ \ \ \ \ ]
100% 077  minimum 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Share of months in which the flow is exceeded
Probability 75% > 1.73 m3/s
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- @

Statistics

Hydrological data book Lac de Sorne 1995-2024

D. Seasonal forecast: April-July inflow volume vs snow water equivalent on 1 April

1995

1996
1997
1998

1999

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

492

824
892
688

926

1,037
1,132
756
734
605
483
697
689
950
1,002
924
987
557
915
857
651
584
770
734
763
840
818
521
690
896

117.9
147.2
161.5
151.8

178.5

188.7
199.0
156.3
142.7
152.2
108.7
154.0
138.6
184.8
175.5
172.3
159.9
146.8
194.9
188.3
159.8
132.7
158.6
147.3
170.4
163.3
175.9
113.0
137.1
2134

m

123.7

165.1
173.6
148.2

177.9

191.7
203.6
156.6
153.9
137.8
122.5
149.3
148.3
180.9
187.4
177.6
185.5
131.8
176.5
169.3
143.5
135.2
158.4
153.9
157.5
167.1
164.4
127.3
148.4
174.1

-5.7

-17.9
-12.2
+3.7

+0.6

-3.0
-4.6
0.3
-11.2
}+14.4
-13.9
+4.7
9.6
+3.9
-11.8
5.3

|-25.6

+15.0
+18.4
+19.0
+16.3
-2.5
+0.2
-6.6

*12.9

-3.9

}+11.5

-14.3
-11.3

l39.3

val-sorne-hydrology-data-book.ods

0.125 62.2

0.701 14.0

Forecast 2025, SWE 1 April: 642 mm
Apr—Jul 2025: 142 hm? (80 % interval 124-161
3

hm?3)

Inflow April-July (hm3)

April-July inflow volume vs SWE on 1 April

250.0
|
200.0
f(x) = 0.125 x + 62.220
150.0
|
100.0 =
50.0
0.0 \ \ \ \ \ \ \ \ \
200 300 400 500 600 700 800 900 1,000 1,100
SWE on 1 April at Col de Sorne (mm)
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Pivot

Hydrological data book Lac de Sorne 1995-2024

Inflow and precipitation by decade and season

DataPilot tables on the hidden sheet Data; winter DJF, spring MAM, summer JJA, autumn SON.

Mean inflow (m3/s) by decade and season

[inflow m?/s Season |

|pecade Autumn  Spring Summer  Winter Total Result
1995-2004 8,81 4,87 21,05 1,67 9,10§
2005-2014 8,93 4,73 21,48 1,71 9,21
2015-2024 8,15 7,57 17,01 2,07 8,70|
Total Result 8,63 5,73 19,84 1,81 9,00|

Mean monthly precipitation (mm) by season and decade

Month name

JPrecipitation mm

Decade

Season 1995-2004 2005-2014 2015-2024|Total Resut
Autumn 141 136 124 134]
Spring 124 120 117 121
Summer 129 135 125 130}
Winter 121 127 117 122
Total Result 129 130 121 126

Spring inflow rose from 14% to 22% of the annual volume, summer inflow fell
from 58% to 49%: snowmelt now starts about three weeks earlier.

val-sorne-hydrology-data-book.ods
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Share of the annual inflow volume

: n[l|]|] 4.6% nI]["] 5.9% n[l|]|] 5.0% |
Spring al 135% g 219% ] 16.0% |
Summer al 579% g 489% ] 552% |
Autumn gl 240% ) 233% ] 238% |

1995-2004 | 2015-2024 | 1995-2024

Seasonal share of inflow 1995-2024

Winter m Spring M Summer B Autumn
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Lac de Sorne - storage characteristics and operation

Bathymetric survey 2021; guide curves of the operating regulation of 12.12.2019.

A. Level-volume-area Constants
m Full supply level 2038.0
1962.0 0.38 Minimum operating level 1962.0
1966.0 0.8 7.0 0.34 Usable volume at FSL hm?3 98.4
1970.0 2.6 8.8 0.52 Dead storage hm? 6.2
1974.0 4.9 11.1 0.67 Shape exponent 1.62
1978.0 7.9 14.1 0.80
1982.0 11.3 17.5 0.92
1986.0 15.2 21.4 1.03 B. Guide curves and storage (% of usable volume,
1994.0 24.2 30.4 1.23 50% 72% 61% 61%
1998.0 29.3 35.5 1.32 Feb 32% 56% 44% 44%
2002.0 34.8 41.0 1.41 Mar 18% 42% 30% 30%
2006.0 | 40.6 46.8 1.49 Apr 10% 30% 20% 20%
2010.0 l 46.7 52.9 1.58 May 10% 36% 23% 23%
2014.0 l 53.2 59.4 1.66 Jun 22% 60% 41% 69%
2018.0 l 60.0 66.2 1.74 Jul 48% 85% 58% 92%
2022.0 . 67.1 73.3 1.81 Aug 72% 97% 71% 93%
2026.0 . 74.5 80.7 1.89 Sep 85% 100% 83% 93%
2030 [ 822 88.4 1.96 Oct 88% 100% 91% 94%
20340 [ 901 96.3 2.03 Nov 80% 97% 89% 89%
2038.0 .”\ 98.4 104.6 2.10 Dec 66% 86% 76% 76%
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100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Reservoir

Storage of Lac de Sorne against the guide curves

e LOWET gUIAE v

s 2022

—— ) 02 4

\
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

s Upper guide
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Usable volume (hm3)
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