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2 Introduction

A Globally in the future, flow intermittence in summer should increase where
climate is projected to bdriest; converselyflow intermittence in winter should
reduce whereno-flow conditions are due tdreezing

A Fewimpact studief climate change oEuropearintermittent rivers due to:
A the difficulties for hydrologicainodelsto simulateno-flow events
A the reduced number of gaugedohsins with intermittent flow regime

A Besides climate influences, intermittence characteristiesstronglyinfluenced
by processes operating at small scales, such as groundwatéace water
interactionsand transmissioosseqe.g. Beauforet al., 2019Costigaret al.
2017). Usingglobal hydrologicainodelsisthus certainlyhazardous to assess
changes in flow intermittence characteristigsg.Dolland Schmieg 2012

Beaufort, A.Carreay J., & Sauquet, E2019). A classification approach to reconstioctl dailydrying dynamics at
headwaterstreams.Hydrological Processes, 33, 1894®12

Costigaret al.(2017). Chapter 2.2FlowNB IAYSa Ay AYUISNNXAGOISYy(l Dany@SNAR | YR
BonadaN. &BoultonA.3> 0 9 RaA PV I LY UGSNNXYAGOSY(d wWAOGSNA YR 9LIKSYSN.
AcademidP’resqpp.51¢78).

Doll, P., &Schmied H. M. (2012). How is the impact of climate change on river flow regimes related to the

impacton mean annual runoff? A globstaleanalysisEnviron. Res. Lett., 814037. r R YD R



2 Introduction

A DeGirolamoet al. (2017) have calibrated and applied the SWAT model forced b
three regional climate projections to a temporary river system in southern Italy
and resultgoint out a longer period with ndlow conditions during the period
2030;2059 compared to the recent past perid@80;2009

A Cipriani et al. (2014)aveusedtwo rainfalkrunoff modelsto simulate neflow
events of an intermittent river in southasternFrance and the consequences in
terms of biodiversity. Resul®iggest that, by 205Q1) noflow events could be
more frequent, (2) durations ofo-flow event are expected to increase, arf) (
the consequence could be a loss of approximately taxa

A Here,amodelling framework supported by field observationserformed on a
large number of Frencheadwaterstreamsis developedand applied toassess
the probability of dryingin headwater streamsat the regional scaleRPoD
under climate change

Ciprianiet al.(2014). Impact oflimate change oraquaticecosystemalongthe Asse River Network. In: FRIEWBter
2014,Hydrologyin aChangingVorld: Environmentahnd HumanDimensionsFebruary2014, Hanoi, Vietnam (IAHS
Publ 36X, 2014), 46368,

DeGirolamo et al(2017).Hydrologyunderclimatechange in demporaryriver systemPotentialimpact on water

balance and flowegime RiverResearcland Applications, 33, 12£94232. LRV B
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2 Materialandmethods

A Fieldobservationstates from the
ONDE network
(https:// onde.eaufrance.fy

A 3300 siteswith Strahlerorder < 5
visuallyinspected once a month
betweenApril and October since
2012

A Oneof the following flow states
assignedt each
observation:
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https://onde.eaufrance.fr/

2 Materialandmethods

A Meteorological forcinglatasets from theSafranFrench neasurface

reanalysis datgVidalet al.,2010)

A Anensemble of 2kighresolution projections derivetom GCM simulations
underRCP2.6 and RCP@rhiission scenarigapplyingan advanced delta

changeapproach (van Pelt et al., 2012

Discharge data of 568 gauging stations
( ) extractedfrom the French HYDR
database littp://hydro.eaufrance.fr/)

A A total of 22 large regiortsomogeneous
in terms of climate, topographgnd
geological features (Wasson et al., 2002
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Vidal et al. (2010)A 50year highresolution atmosphericeanalysis oveFrance with theSafransystem.Int. J.

Climatol, 30,1627¢1644.

vanPeltet al. (2012)Future changes iaxtremeprecipitationin the Rhine basibasedon global andegional
climatemodelsimulations Hydrol.EarthSyst Sci, 16,4517¢4530.
Wasson et al. (2002). Typologyd reference conditions for surface water bodies in Fratieehydro-ecoregion

approach.TemaNord37¢41.

' 3.6

R


http://hydro.eaufrance.fr/

2 Materialandmethods

Modellingthe risk of intermittence (regional approacteveloped
by Beaufort et al. (2018)

1. Selection of ONDE sites, gauging stations and piezometers by
HER2-HR combination
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Beaufort et al. (2018Extrapolating regional probability of drying of headwater streams using discrete 3
observations and gaugimgetworks.Hydrology and Earth System Sciences, 22(5), GIERL r3Y7 R



2 Materialandmethods

Modellingthe risk of intermittence (regional approacteveloped
by Beaufort et al. (2018)

A Foreachregionandeachregionalclimateprojection:

c o . .
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A Step4 in Beaufort et al. (20183 carriedout usingdaily
dischargesimulatedby the GR6dinfallrunoff model

(Pushpalathaet al., 201}

\ 4

A Safranis used asputsfor calibration over the period RPoDsim

1961-1990 and for simulation for the period 192100

A Non-exceedancgrobabilitiesdeducedfrom simulateddischargesire calculated
consideringhe whole period 19612100

Pushpalathat al. (2011)A downward structural sensitivity analysis of hydrological models to improve 3
low-flow simulation, JHydrol, 411,66¢76. 13y R



2 Results

A Calibration

Co

o) o)
(without climate A % o
' t —c i il ‘ | 00" Ay R
projec |On) 2013 2014 2015 2016 2017 2018
o
3
8 -
J
B ° © 0
C\\l/ N Oo ¥ o. ©
E & 000 0 006 oo® o 4 oc®
€ 3 2013 2014 2015 2016 2017 2018
S 87
> &
— OO
o OO
o]
8 d o
g J
2 o °
| T T T T T T o OOO 2 ° 7
0 200000 6( 0000 1000000 o° ° 5 v
X Lamlert 2 (m) 2013 2014 2015 2016 2017 2018
RPoDsim  eo-
~Polops E A Good performance
O 0 S F40- .
3 o (seasonality,
[ %0 o® .
200 dy o, of severity)
0| °° o0 o ° 3.y R
2013 2014 2016 2017 2018



2 Results
A Simulation
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