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Projection	of	future	emission	and	global	GHG	concentration
IPCC	EMISSION	SCENARIOS

5=?

Projection	of	future	atmospheric	&	ocean	dynamic
GCMs	– GLOBAL	CIRCULATION	MODELS

-,/3*"@!@6,3'(2/.3@//(-"@A 9,((@.*-

,2B@'/6.->/23-@/-" ///-.@/9/-"@=

Downscaled	projections	of	future	climate	at	basin	&	catchment	level
CLIMATE	DOWNSCALING

C$5$DC$D15E

Prediction	of	future	hydrological	regime
HYDROLOGICAL	MODELING

FGH8

Prediction	of	future	cascade	hydrological	regime
HYDROPOWER	MODELING

GH8CDG

Analysis	&	interpretation	of	climate	change	&	hydrological	data
DATA	ANALYSIS	AND	INTERPRETATION
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J$;%A&(;%&6>%2
! Majority of the catchment will 

experience increases in erosion of 
200-300% (up to 400% in some 
parts)

! Tripling of sediment inflows into the 
reservoir over 50yrs form 38.5MT to 
89.5Mt

! Reduction in active storage of 5-
7.5%

! Rise of wet season reservoir levels 
of 0.8m

! V70'(*;#""%:'(%,-(&6'0'870'(
870':7,'(','0:2(;07-/A&#7,G

U'"'A&'-(0'*/"&*4(J,A0'%*'-('07*#7,



J$;%A&(;%&6>%2
! PMF increases from 8,890 to 11,500m3/s
! Max. Water Level in reservoir increases from 321.94masl to 323.4masl 
! Below max dam height of 323.5masl *7(,7(7^'0&7;;#,:
! Increased spillway release from ~6,500 m3/s to 7,591 m3/s for 20hrs
! Re-reg. water level rises from 197.7masl to 188.5masl
! Below the max dam height of 189.4masl *7(,7(7^'0&7;;#,:

U'"'A&'-(0'*/"&*4(J,A0'%*'-(?Vb



<G 56'($7*&(*#:,#8#A%,&(!! _1','8#&(&7(99?<(#*(%(;07@'A&'-(
#,A0'%*'-(','0:2(;07-/A&#7,(;7&',&#%"H( with future climate 
change conditions likely to enhance the project’s capacity to 
produce energy by increasing the year-round water availability.
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<G ?0'^',&%&#^'($'%*/0'*(870(A%&A6$',&(*'-#$',&(A7,*'0^%&#7,4
site and develop preventative measures such as check dams and 
constructed wetlands that allow for increased sediment loads to be 
trapped within the landscape before they reach the headwaters of 
the reservoir.

LG F/#"-(%-%;&#^'(A%;%A#&2(870(#,A0'%*'-(>'&(*'%*7,('"'A&0#A#&2(
;07-/A&#7, : inclusion of a blank manifold and provision for an 
additional penstock should be considered whilst the main dam is 
still under construction.
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<G D0%>(7,($/"&#;"'(*A',%0#7*(%,-($/"&#;"'(W!VU4( CC projections 
cannot predict the future, the more future time series developed 
the greater the likelihood of characterizing the range of change 
possible.

LG )';"#A%&'($'&67-7"7:#'*(/*'-(-/0#,:(&6'(-'*#:,(;07A'** : 
findings from the CRVA must be comparable to existing design 
calculations; where possible use the same calculation approaches 
used in the original design to build confidence in findings.

ZG f,-'0*&%,-(A0#&#A%"(&60'*67"-*(870(-'*#: n (e.g. design flood 
event or minimum quantum of electricity production p.a.) then use 
the CC projections to characterize how likely these thresholds 
might be crossed.
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XG V7^'(1'27,-(&'$;'0%&/0'(%,-(0%#,8%""4( Most climate scientists talk 
about changes in temperature and rainfall. Typically this isn’t speaking 
the language of design engineers. CRVA should move beyond climate 
to trace the knock-on effects of changing temperature and rainfall on 
parameters that are of interest to design engineers (flood return 
periods, DO levels, drought incidence, landslide potential etc).

YG F0'%+-7>,(#,80%*&0/A&/0'(#,&7(-#*A0'&'(A7$;7,',&*4( Typically, 
large infrastructure investments are complex assemblages of civil, 
mechanical, and electrical assets. Developing an asset inventory 
allows the problem of CC vulnerability to be broken down into 
manageable pieces. Overall vulnerability can then be summed as the 
cumulative vulnerability of each asset component.

QG D7,g&(6#-'(/,A'0&%#,&24(All forms of modelling contain some level of 
uncertainty, CVRAs need to find a practical way of characterising
uncertainty so that it does not impede confidence or uptake of 
recommendations.
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