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Gaula Study Area
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Sesongvariasjon
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Effekt av endringar
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Tilsig Orkla

Absolute runoff Orkla
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Control Rcpd.S Repd.5 Rep8.S Rcp8.5
1971-2000  2040-2069  2070-2099  2040-2069  2070-2099

4213 51.40 59.76 56.09 66.92
38.83 47.30 54.56 51.02 63.52
. 3851 45.79 51.95 50.10 60.44
Mean monthly discharge changes Orkla (Grana) === = == Pt =
70.21 68.49 56.45 61.12 4333
Mean value June 77.84 41.65 45.10 37.56 29.45
40- Mean value July 42.08 29.57 27.97 30.03 27.02
Mean value August 30.99 30.62 28.59 28.67 29.63
3 3117 29.67 29.12 28.24 28.96
L ol i l 4833 51.03 47.67 46.35 46.52
§ I I I I I ez <A Mean value November 45.29 51.40 51.67 53.55 57.63
o Mean value December 37.15 46,90 50.18 51.81 61.52
Mean value winter (m3/s) 40.08 48.71 55.29 55.23 64.39
40 Mean value spring (m3/s) 56.05 62.84 58.14 59.90 58.90
5029 34.65 3285 3251 2937
4172 45.26 43.21 43.35 43.99
Jan Feb Mar Apr May Jun sul Aug Sep oet Now Dec Average runoff (m3/s) 46.89 47.62 47.56 47.65 49.74
Month Annual 1 day max (m3/s) 209.30 195.56 200.65 198.31 214.78
1033 14.18 1356 14.13 15.07
Scenario || Repasao6o ] Repss 7099 1 Repasaoeo [ repssrose 194.26 177.77 178.59 175.49 186.44
1242 15.74 1471 15.85 15.48
Annual 7 day max (m3/s) 167.14 148,30 142.97 143,61 147.59
Annual 7 day min (m3/s) 14.07 16.66 15.43 16.66 16.00
Date of 1 day max (day) 147.52 164.78 161.15 171.50 198.27
Mean monthly discharge changes Orkla (Bjerset) 220.30 233.38 212.67 230.93 22523
80- 206.26 18232 176.19 169.57 160.85
13717 12103 10655 10653 84.05
60~ Summer/autumn 1day max (m3/s) 125.86 148.49 136.36 150.91 175.59
Date of summer/autumn 1 day max (day) 246.05 273.55 270.82 281.80 293.02
g 4o 14.40 19.45 17.72 19.15 1897
< 12174 13537 14285 14252 15535
2 20- 13.60 15.71 15.30 15.35 15.78
2 I I I I l I I I Date of summer/autumn 1 day min (day) 308.60 26832 258.35 26417 240,98
© e ga— = i Winter 1 day max (m3/s) 56.87 81.19 101.75 97.35 125.86
I l Beginning of snowmelt (day) 122.22 116.60 110.89 108.52 109.13
20- 18.64 19.59 18.35 19.22 1821
_No. of high pulses (-) 850 9.05 8.78 8.67 875
Jan Fob Mar Apr May Jun Jul Avg  Sep Oct Nov Dec Mo of o pulves () 7.07 6.63 6.65 6.67 6.52
: Month g 092 165 197 172 238
207 1.40 147 153 155
Scenario Repes.4060 [JJ] repss7000 Repss 4069 [ repss 7000 3.98 4.85 472 4.63 507
Mean duration of high pulses (day) 12.00 11.05 1158 1151 1175
'Mean duration of low pulses (day) 15.10 16.00 15.95 15.99 15.95

Mean duration of winter/spring low pulses
(d 9.83 7.15 8.32 743 8.56

Mean duration of summer/autumn low pulses
: 22.79 20.76 19.71 2091 19.67
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Kraftproduksjon

* Global oversikt
* Vurderingar av regionar og enkeltsystem
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Tekeze power plant, Ethiopia
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Datum: WGS 1984
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Adera & Alfredsen (2019) Journal of Water and Climate Change




Klimadata — CORDEX Africa

No. GCM model RCM model Abbreviated as Origin of GCM Origin of RCM

1 CanESM2 RCA4 Can-RCA4 CCCma, Canada SMHI, Sweden

2 CNRM-CM5 RCA4 CNRM-RCA4 CNRM, France SMHI, Sweden

3 CSIRO-Mk3 RCA4 CSIRO-RCA4 CSIRO-QCCCE, Australia SMHI, Sweden

4 EC-EARTH HIRHAMS5 EC-HIR ICHEC, Europe DMI, Denmark

5 EC-EARTH RACMO22T EC-RAC ICHEC, Europe KNMI, Netherlands
6 EC-EARTH REMO2009 EC-REM ICHEC, Europe MPI-CSC, Germany
7 MIROCS5 RCA4 MIROCS5-RCA4 JAMSTEC, Japan SMHI, Sweden

8 MPI-ESM-LR CCLM4-8-17 MPI-CCL MPI, Germany CLMcom, Switzerland
9 MPI-ESM-LR REMO2009 MPI-REM MPI, Germany MPI-CSC, Germany
10 MPI-ESM-LR RCA4 MPI-RCA4 MPI, Germany SMHI, Sweden

11 NorESM1-M HIRHAMS Nor-HIR NCC, Norway DMI, Denmark

12 NorESM1-M RCA4 Nor-RCA4 NCC, Norway SMHI, Sweden

Data er justerte med kvantilkorreksjon

Middelfeil mellom observert og justert er 2.2 — 5.1% for seks ulike stasjonar

Adera & Alfredsen (2019) Journal of Water and Climate Change NTN U
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Produksjon
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Zambezi

— . — FL i ey fokial
{ oo \Tanmnia. ) ey Hydrological | Hydropower
R =y et I & United Republic Scenarios-GCM Model Simulation Model
L ’ , - 5 ¥
g \ 1: =51 Congo - i E rmpensen V—"‘;""-
: A ‘ . N el gy v
M 4 [_-_J
AR M * i —
Sousen
owran |
. \ } e »
Upger 2oy pAg J Zambia
_9:»1 . | Kt ‘.-‘ ) =
E e o e S - * 2750 A
o7 N .m R e B BT 5 2500 82
-4 NANTYR oW ——— > —
|7 Y e - N a
Lower_Zaston 2250 A2
Cuago -.w o L8 Al
Lagens L y Nt Zparies 2000 a2
B : owa R T e
= W"'" et i Ny J)-‘\_:‘ /"\»\J/ 1750 A18 -2080
Sweny Namib w5 imbabwe /
| Botswana ome- 1500
v -
E  m— 2 ,Jﬁf)/ E 1250
Taes > banen
i — 1000
o v — pr—
750
500
VO e .
i Poear Pat Catrreart 2(‘0

Ithezi Thex
Lake Malawi

Zambezi river

Kafue river
Luangwa river

Shire river

15
20 -- A2
-~
— ALS
[

v Lower Zambezi
Cabora
Bassa

Zamberzi delta

% change in hydropower generation
. A
w

13 Hamududu & Killingtveit (2016a), Energies



Kwanza river, Angola
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Drikkevatn i Trondheim i framtida

Kvantil-korreksjon
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Tilsig Jonsvatnet

Jonsvatnet 2071-00 RCP8.5
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Sngmagasin Jonsvatnet

Jonsvatnet 2071-00 RCP8.5

150-

100-

Snegmagasin (mm)
@)
<

X Q O Q O S s K
P FFEE R

Co‘?’Q

S 'Q
NANR S

— Historisk — Gjennomsnitt klimamodell & Alle modellar

17 NTNU




‘»
(8p)
E
2
0
=
2
E=
c
@
£
®)
c
-
D,
Q)

18

Tilsig oppsummert
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Jonsvatnet - capacity

Jonsvatnet Beregnetleveringskapasitet (m3/s) for 31 alternativ

JHIST RCP45 RCP85

1985 2025 2055 2085 2025 2055 2085
JHIST 1.228
CNRM 1.324 1.315 1.276 1.378 1.286 1.409
HAD 1.151 1.321 1.262 1.307 1.373 1.406
ICEHEC 1.291 1:327 1.286 1.257 1.237 1.196
MPI 1.248 1.342 1.459 1.366 1.423 1.380
IPSL 1.304 1.228 1.143 1.124 1.332 1.441
Min 1151 1.228 1.143 1.124 1.237 1.196
Mid 1.264 1.307 1.285 1.286 1.330 1.366
Max 1.324 1.342 1.459 1.378 1.423 1.441




Is og temperatur

« Fa observasjonar om islegging i Norge

» Kople islegging til klimatologiske indeksar— bruke desse
til a seie noko om framtida
— 0°-isotherm (autumn, spring)
— Accumulated freezing degree days
— Mid winter thaws

« Bruk av modellar for a rekne pa is lokalt og regional
— Regional modell for Norden (CRAICC)
— Modell av kraftverksmagasin
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Winter indicies (1961-2010)
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** Autumn isotherm dates :
(0.35+ .06)

“* Spring isotherms dates :
(-2.9+ 1.1)
“* Winter duration
(-5.2 + 2.9)
** Max. Ann. AFDD
(-57.4 + 35.4)
“** MWT frequency
(2.5 +1.5)

@NTNU
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Gebre & Alfredsen, Hydrology Research (2014)
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Mid-winter thaw Mid-winter thaw
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Gebre & Alfredsen, Hydrology Research (2014) @ "\ 'l’ N L
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Future lake ice
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Reservolir ice
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Temperature of released water

— Current (1988-2008) Follsjgen
16H —==2050s
—— 20855
14+
O ‘
[~
2o | ,1 Q
©
2 10
3 !
o
s °r
| |
T B} )
£ . |
= 5 ; ‘ |
| ,' H

il RN 241

0 | 1“ | | J

1987 1990 1993 1995 1998 2001 2004 2006 2009

Date

27







