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Canada: A water rich country... but not
without some challenges

Water abstractions
m? per capita, 2002 or latest available year
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Instream flow needs must be
guantified



Existing methods for instream flow evalution
(Tharme 2003):




Minimum flow approaches may be insufficient
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Flow Indices

»High number of existing indices:
»32 (Richter 1996)
»171 (Olden & Poff 2003)
»201 (Monk et al. 2006).

»Are these indices pertinent for Eastern Canada?
»Can they be used to quantify changes to low flow
conditions (and eventually, habitat changes)?
>How will they evolve as a function of climate
change?



1. Hydrologic Indices related to
low flows
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Amplitude . Base flow Index.
] Q7,
Duration 21 = Q30 days/Qmed;
=  Mean event duration under the 25" percentile.
Frequenc > =  #events under the 25th percentile;
g y =  # events under 5% of MAF.
Occurrence 3 . Julian day of min annual flow;

= Mean date of the 7 lowest annual flows.

. coefficient of variation of monthly min;
Variabilitty 15 . coefficient of variation of Q7;
. coefficient of variation of dates of the 7 lowest annual flows.




2. Data Base
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Example of the spatial
distribution of some Hl

QL5 < 1 mfsfkm?
n 1m¥sfkm? < QLS <20 m¥/s/km? N e S| m3<2
B 20mYsfkm? < QLS < 100 mefsfkm? - ||m 2sR3 <5

H Q15 > 100 m?fsfkm? o N y B 5=<FI3<20
» ||l A3>20
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5. Climate Change scenarios

(1) Climate scenarios (10 for Romaine, 7 for Manic 5 and
Outardes 4) were used to provide input to hydrological
models

(2) SSARR (Streamflow Synthesis and Reservoir
Regulation) was used on all three systems.

(3) HSAMI (Hydro-Quebec forecasting model, Fortin et al.,
2000) was also used on the Romaine River.



5. Romaine River

LABRADOR

{ﬁ'} . MER DU
1

BAIE
O'HUDSON

 Planned Hydroelectric complex
+ 1550 MW, 4 dams orare” e Moriréa

- —n

= Etats-Unis

0 150



5. Climate change scenarios used

MRCC afa (direct and de-biased) 7 3.4 2.7 3.1 1.2 17.9%
Echam5 EH5_OM_A2_2 11 3.0 2.4 2.7 1.1 9.8%
cgcm3_1_t47 sresa2_3 (direct and

de-biased) 22 3.4 2.9 3.2 1.2 17.1%
cnrm_cm3 sresblrunl 35 1.3 11 1.2 1.0 1.7%
ipsl_cm4 sresa2runl 51 4.5 4.0 4.2 1.1 10.5%
miroc3 2 hires sresalb runl 53 5.0 4.4 4.7 1.2 15.9%
miub_echo_g sresalb runl 61 3.8 3.3 3.6 1.1 6.4%
mri cgcm2 3 2asresblrun? 81 1.6 1.4 1.5 1.1 9.8%

*Recent pass: calibration period of
hydrological models (1964-1976)
Futur climate (2042-2065)



= June minimum) 5 {7-day minimum) TL1 {date of annual minimum)

future 0 atio calibration . calibration ~ future
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Scores factoriels des stations par région CP1-CP2
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Scores factoriels des stations par région CP1-CP2

° Scores factoriels des stations par région CP1-CP2
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Conclusions

reduce the number of indices.

3. Indices can be calculated from hydrological
simulations coupled to climate change
scenarios

4. Timing and duration of low flow events will
likely differ in the future for the 3 rivers.

5. Hydrological model error can be of the
same order of magnitude as climate model
errors/ biases.






PC2

PC scores of stations
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4. Hl Selection.

Criteria:

(2) High separation distance in PC space,
orthogonality

(3) Each HI category must be represented in the
final selection.



4. Selected List

ML3 Minimum flow in March A -0.01 1.00 -0.19

DL24 Q90/Qmed D -0.86 -0.99 -0.14

Median duration of Q< 25th
DL16 percentile D -0.85 0.45 0.04

Number of events under 5% of

FL3 MAF F 0.86 -0.17 0.20
MEMINJD Average date of minimum flow T 0.65 0.30 -0.80
MA3 Cv of MAF V 0.77 -0.70 -0.01

CVANNMIN Jul-Sept Cv of summer (Jul-Sept) low flows V 0.57 -0.98 0.87




