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Why ?




MAIN OBJECTIVE

Estimate recent hydroclimatic trends to help
decisions makers in adopting relevant
vulnerabilty-impact-adaptation solutions



Challenges

Difficulties in adopting a relevant
reference dataset

Large variability in spatial and
temporal coverage of observations
Separating anthropogenic trends
from natural (internal) climatic
variability
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193.

tional approach

e

Period 1932-2004 J;?sﬂ "I period 1942-2004
" - L 4
L <

Trend (slope)
-1--04
04.02
0.2--005

B -0.05-005

B 0.05-02
02-04
04-1

Fig. 1. Trends in annual streamflow for four different periods (trends are given in standard deviations per year).

Stahl, K., et al. "Streamflow trends in Europe: evidence
from a dataset of near-natural catchments." Hydrology and
Earth System Sciences 14 (2010): p-2367.



Temporal and spatial
coverage

100+ années: 35 stations
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CanESM2 Large ensemble (50 members)
Black — ensemble mean = Blue —member 1



4 LUVMNILCOLLL 4. ucculg lllJ.ULl.y.l.l

the fog of internal
variability

CanESM2 Large ensemble (50 members)
Black — ensemble mean = Blue —member 1



4 LUVMNILCOLLL 4. ucculg lllJ.ULl.y.l.l

the fog of internal
variability

CanESM2 Large ensemble (50 members)
Black — ensemble mean = Blue —member 1



4 LUMNILCOLLL 4. UCCLLLH l.l.lJ.ULI.g.I.I.

the fog of internal
variability

Annual total precipitation (PRCPTOT) - Toronto grid point

CanESM2 Large ensemble (50 members)
Black — ensemble mean = Blue —member 1
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the fog of internal
variability

Annual maximum daily precipitation (RX1Day) - Toronto grid point

CanESM2 Large ensemble (50 members)
Black — ensemble mean = Blue —member 1



Local scale 90%DD in max 1-day precipitation amount (RX1day)

2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080
Average decreasing trend Average increasing trend

90% Detection Decade (90%DD)

Martel, Jean-Luc, et al. "Role of Natural Climate Variability in the Detection
of Anthropogenic Climate Change Signal for Mean and Extreme
Precipitation at Local and Regional Scales." Journal of Climate (2018).
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1979-2013 trends RX1-Day
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1979-2013 trends RX1-Day
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1979-2013 trends RX1-Day
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Latitude averaged total
annual precipitation
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Trends 1979-2016 JJA-PRCPTOT
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Trends 1979-2016 RX1Day ERA-I
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Trends 1979-2016 Runoif ERA-I
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Conclusions

A lot to learn from ESM/RCM large
ensembles with respect to our ability to
detecting a significant trend
Reanalysis appears to be robust for
trend detection
Signal to noise ratio is much larger for
reci]i)itation than temperature
ignal to noise ratio is much larger for
extremes than mean values
Internal variability increases when the
spatial and temporal resolutions
Increase
Trend detection better done at the
regional scale
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Trends 1979-2016 PRCPTOT
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Trends 1979-2016 largest annual value
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Trends 1979-2016 DJF-PRCPTOT
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Terdance Runoff Avvcsde (%)

Tendarce Runcl OF (%)
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age precipitation (1986-2005 to 2081-2100)
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Russtiorment Totale Avele ERA-rescm (m)
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Hijmans et al. (2005)




