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Hydro-climatic intensification in the Sahel

Rainfall intensification

Taylor-etal., 2017,Nature -> Talk Monday, S1
Panthou et al-; accepted, ERL > Poster C38

Hydrologic.intensification Increasing fatalities
10-yr return period discharge

ontribution of extreme

Fatalities caused by floods
- . Di-Baldassarre et al. [2010]

Dargol catchment (10000km?)

1985 1990 1995 2000 2005 2010 2015
Year

1960 1980 2000
Year

Di Baldassare et al., 2010, GRL.
Wilcox et al., in review, J. Hydrol.

Increasing

Descroix et al’, 2009, J. Hydrol. Human
vulnerability 3




Scientic challenges

 Over the future: projection issues »
» Wil trends 1vai S pe signir 1if over U



Modeling framework




Modeling framework
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Stochastic Storm generator
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Vischel et al. in prep.




Application to simulate Sahelian storms

AMMA-CATCH.Observatory

Eco-hydrological observatory

Data freely-available on
www.amma-catch.org

* High density recording
rain gage network
* 5-min rainfall data
« Continuously operating
since :
* 1990 in the Niger
« 2000 in the Benin
« 2005 in Mali

Lebel et al., 2009, J.Hydrol.
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Application to simulate Sahelian storms

AMMA-CATCH Observatory e Woatf\rica

Eco-hydrological observatory

Data freely-available on
www.amma-catch.org

* High density recording - Recording ra anges
rain gage network —

* 5-min rainfall data

« Continuously operating
since :

« 2000 in the .Bemn LSRG sinced990,
« 2005 in Mali AMMA-CATCH NIGER

Lebel et al., 2009, J.Hydrol.



Evaluation of StochaStorm

Size distrib. Event QQplot Event per size
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CP4-Africa: a convection-permitting model for Africa

4 _ Precipitation Rate (5 minute intervals)
Time: 2006-08-18 10:25:00

Global
Climate
Syrioptic Models
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Met Office
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I Simulation plan: e
» 10-years in control period 1997-2006 Stratton et al, 2018, J. Climate

13

+ 10-years future climate ~2080-2100 Lizzie Kendon, talk, Monday 525



CP4-Africa: a convection-permitting model for Africa

4 Precipitation Rate (5 minute intervals)
Time: 2006-08-19 08:50:00
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Stratton et al, 2018, J. Climate

Lizzie Kendon, talk, Monday S25 14



Hydrological application

PHORM
Purely HOrtonian Runoff Model

Discretization Process-Based Hydrological Model

Production

lattude (*)

Transfer

- Dargol basin
® ¢ Badoplu
® o Amma-catch

Quantin et al. in prep.




Hydrological application
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CP4 rainfall vs Observations

~~ Control period 1997-2006 _




CP4 vs Obs: StochaStorm parameters

Shape (Gamma) Scale (Gamma)
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CP4 vs Obs: StochaStorm parameters

Shape (Gamma) Scale (Gamma)
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Hydrological application




CB CP4 vs Obs: StochaStorm parameters
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Mean annual discharge
B obs

Discharge (m3/s)

Vs
10 years of Qobs

B obs,-0.5372.km3 __ MaxBC CP4

Mean annual discharge
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_ ; ! N
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Conclusions

» CP4 Rainfe =

» Very. rez stic snmuiaﬁon bf(s{/or;n eccurrence
' Jn{hE‘__veg( cumuiat eramfall
equires-bias correction

> Requires further analysis

» Next steps: »
> Improving e pIas Correcton ”
> Using the statistico:dynamic'modeling chain rf)r imuation over the

future period / /
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