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Progress of Work-Package 1

Step up of the Amice Transnational Online References
Database

| l Towards a common background...

Consultation with WP1 partners to share
expertise in Meuse hydrology, databases and
rainfall-runoff modelling practices

Literature synthesis from the TORD

Methodology for producing future climate scenarios
Methodology for producing future hydrological scenarios
Results of the hydrological simulations

Selection of hydrological scenarios
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Step 1 The AMICE Transnational Online References
Database (TORD)

> Partners of WP1

Permanent export

S Partner 1
S
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- Managment system =
(- Partner 2
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References Wikindx@ =
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E Partner 4

t

Server computer (originally at the U. Metz)

-> Software application open for public consultation but writable only for users having a login
-> More than 800 references uploaded, now handing over to the EPAMA
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Towards a common background..

Question 1 : Do you know any high-resolution gridded climate
database ready-to-use for carrying out a hydrological impact
study (HIS) of climate evolution on the Meuse basin ?
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Question 3 : Which climate scenarios do you recommend for
the hydrological impact study on the Meuse basin and for
which reasons ?

Question 7 : Which discharges do you recommend or do you
need (in the framework of other Actions Plan of Amice) for the
hydrological scenarios ?

etc.
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Towards a common background...

SYNOPSIS OF NECESSARY HYDROLOGICAL VARIABLES FOR DOCUMENTING

“HYDROLOGICAL RELATED"” AMICE AcTIONS (v.072009)

Low flows variables
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Towards a common background...

Benchmarking

Existing climate scenarios databases... VS AMICE PROJECT
Time
Climate. Data provider . Time sfep. Spatial pericd | Time pericd . Suitability of climate
Eciﬁsfms experiment or| and contact Downssaling of variablos Source of data Data ARERIR and resclution of | for the for the fErarnE;n w&m simulations for Actions Plan
model person mefhos simulaticn auailahilite the grid control | scenarios B,7,8, 23, 24
run
ATB/AZIB1 ARPEGE- | Meteo-France Bigs comraction Daily Tm, RH, Meisq France convention with 25225 km 1871- | 2001-2100 French part of | Mot suitable for calculating the
climat v4.8 (L. Labbhs) (Q-Q plot) precipitation, EFPANA 2000 the Meuss impact of climste change on
wind, PET basin High flow variables (2.g.
Qhx100)
hitp:Tensemblesdid 2525 b T80 [ 2007-2700 | HMeledl Europe ditto
A1BIA2 EMSEMEBLES | ENSEMELES | Mo bias comection Sub-dsily | Airtempersture, | ENSEMELES | midk/extended_tabl 50x50 km 2000
EU project precipitation, etc. GCMRCM 2. html
HadCThiZ UK By RMIE Foulin) Cailly Fand ETq Restncted access | T perdurbation 20702033 [ ASCD 7 ditto
CGCM1 Canada By RMI (E Bpulind Daity perurbations Rastricted scocass factor by 2040-20849
factors per tributary {2 2070-2099
A2-B2 season [wintar— tested) 1881-
summer) 1990 | 2070-2098 | ASCIH 7 ditto
CCI-HYDR | KU Leyyven (P. Perturbation Daity Public accass, [only one future time slice
Willerms) aparach available available)
A2-B2 PRUDENCE | PRUDENCE Mo biss comaction | Sub-daily | Airtempersture, | PRUDENCE | hitp.//prudence.dmi. 50x50 km 1851- | 2070-2099 | Maicdf Europe ditto
GCMRCM EU projast pracipitation, atc. | EU projsst . 8vaishle. 1380 [only one future time slice
gﬁ% available)
ATETRZTET AR E- CERFACE Westherragime Ciaily, Airfempersiurs, CERFACE Fublic scocass Bxd Em T957- 1 20072700 T ASCH French part of [ Suitable Tor all Actions Plan
climat v4.5/15 [C. PAGE) Hourly precipitation, 1980 the Meuss Do not cover the whole basin
basin

IPCC GCMs

PET, etc.

Ghx1nn.: annual maximum hourly discharge of a one hundred years return period
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Outcomes from

Rainfall-runoff modelling

-> |f necessary, a new hydrological modelling experiment is possible through available
calibrated rainfall-runoff models
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Benchmarking of climate simulations

-> No ready-to-use (i.e. bias corrected) climate simulations at the Meuse basin scale
-> Insufficient time to perform bias corrections for an ensemble of climate simulations
-> Most of the climate simulations are available only beyond 2050

-> Large uncertainty in ensemble climate simulations

Hydrological impact assessment

-> WP1 Partners agreed upon a set of gauging stations for the CC assessment
-> WP1 Partners agreed upon common HIV suitable for the other Amice actions
(e.g. 6, 23, 24)
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Outcomes from Step 2 + Step 3

(May to Sept. 2009)

Literature review on climate and hydrological scenarios for the
Meuse river basin

-> Gaps of knowledge between published applicable information
and gquantifiable statements and Amice project requirements

universite - meiz

Conclusion 1 : A new modelling experiment is required for producing
hydrological scenarios for Amice

Conclusion 2 : Synthetic nationally-based climate scenarios should be defined

Conclusion 3 : A transnational climate scenario should be infered from national
scenarios
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Step 4 Methodology for producing future
climate scenarios

Definition of a common background with WP1 partners
(Sept. 2009)

2 future time spans: 2021-2050 & 2071-2100
Control periods : 1961-1990 or 1971-2000
2 synthetic climate scenarios: Wet &

Drainage basins for CC assessment: 11 gauging stations

3rd INTERNATIONAL SCIENTIFIC MEUSE SYMPOSIUM THE MEUSE DISTRICT : CHALLENGES FOR TOMORROW LIEGE, April 22 — 23, 2010



Step 4 Methodology for producing future

climate scenarios

Consultation with WP1 partners

Consultation with WP1 partners

. Delta ’
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Step 4 Methodology for producing future
climate scenarios

Consultation with WP1 partners

Consultation with WP1 partners

IPCC emission
scenarios
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The nationallyldefined wet and

climate scenarios

SRES C"”?a‘e Data provider Downscaling Type of Time period for the
. experiment and contact Source of data . .
scenarios method simulation control run
or model person
French part of the basin ARPEGE- Météo-France Bias correction " Transient
EPAMA, Univ Metz ALBIAZ climat v4.6 (L. Labbg) (Q-Q plot) Metéo France simulation 1961-1990
Belgium part of the CCI-HYDR .
basin ALB/A2/B1/B2 | Perturbation KU Leuven Perturbation Sethy 1961-1990
(P. Willems) approach
Gx-ABT, Ulg, RW-GTI Tool
WETTREG: Meteo
German part of the WETTREG . Research pp Transi
basin A1B (wet scenario) . Umweltbundesamt ransient 1971-2000
CLM (T. Deutschlander) CLM: MPI-M-M/MaD |  simulation
RWTH-LFI d ) : -M-M/Ma
(dry scenario) pp BMBF
. KNMI Scientific Transient
Dutch pagvc\’ghe basin | A1B/A2/B1/B2 KNMI Report WR 2006-01 |  simulation 1961-1990
(Van den Hurk et al.)




Methodology for producing future
climate scenarios
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Step 4 Methodology for producing future
climate scenarios

Nationally-defined climate scenarios

X

Drainage area

Transnational

climate scenarios

(km?) Weights
BB rance 10 120 031
BB Begum 10 880 0,33
e The Netherlands | 8662 0,26
B comany 3338 0,10
Transnational 33 000 1,00

Precipitation change (%)

2}
=
L

()
< wet

& o
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Step 4 Methodology for producing future \)
climate scenarios gm

AMICE transnational wet and scenarios vs PRUDENCE
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RCM simulations (2071-2100)

12

b 100

Air temperature Precipitation ?
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j j T j T T j =100
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Aug  Sep  Oct  MNov Dec Jan  Feb Mar  Apr  May Jun Jul Aug Sep Oct  Nov Dec
Fig. 4 Change in monthly precipitation (a) and termperature (b) in the Meuse basin derived from ning RCM
simulations, Sold liney are RCMs driven by ECHAM&/OPYC, thin finer are RCMs driven by Had AM3IH

In De Wit & al. (2007), Climatic Change

Seasonal bandwidths of the Amice transnational climate scenarios (wet and dry) are indicated in blue on the
above figures
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Step 4 Methodology for producing future

climate scenarios

= Nwe
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Wet scenario Delta Partner’s f/ |
(seasonal trends) | change Climatology : Wrtrdine
IPCC emission |:> GCM/RCM approach (Hourly data) :> Future climate
scenarios simulations _J ) series
Climatology
i E-OBS 0.25 2021-2050
— Dry scenario (Daily data) odh1-2100
(seasonal trends)
1961-1990
L 1971-2000

Present climate series

PET

Tampm Fi ey

1 hourly time series per parameter
1 daily time series per parameter
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Future perturbated* climate series

PET* Precipitation*

Tampm i e

2 hourly time series per parameter and per time slice
2 daily time series per parameter and per time slice
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Step 5 Methodology for producing future
hydrological scenarios

Present climate series

PET precipitation

Tampm i - Torsps &) -

1 hourly time series per parameter
1 daily time series per parameter

Calibrated R-R models
(AGYR, HBV, etc.)
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oy R f—
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2 daily time series per parameter and per time slice
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Step 5 Methodology for producing future i)
hydrological scenarios

omlce

. k )aul
?m | B> Extraction of the hydrological impact variables
,Ll_l ALJLL High flows
ot Qdx100 (annual daily maximum discharge)
Simulated hydrographs Qhx100 (annual hourly maximum discharge)

(control period + 2021-2050 + 2071-2100)

Low flows
MAM7 (mean annual 7-day minimum flow)

Return periods

High flows
T[y] =2-5-10-25-50 - 100 - 250 - 1250

Low flows
Tly]=2-5-10-25-50
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Step 6 Results of the hydrological simulations

High flows — Transnational scenario

Climate change factors* derived from winter maximum hourly discharge series

(wet scenario and dry scenario /2021-2050)

T[y] MeL_JS_e Meuse Meuse Meuse _Meu_se Lesse Vesdre _
St-Mihiel Stenay Montcy Chooz Sint Pieter Gendron Chaudfontaine

1.12 1.12 1.12 1.12 1.12 1.16 1.02
2 0.96 0.96 0.96 0.96 0.92 0.97 0.86
1.12 1.12 1.12 1.12 1.15 1.17 1.05
5 0.96 0.96 0.96 0.96 0.91 0.98 0.88
1.12 1.12 1.12 1.12 1.16 1.18 1.06
10 0.93 0.93 0.93 0.93 0.93 0.98 0.89
1.12 1.12 1.12 1.12 1.13 1.18 1.07
25 0.93 0.93 0.93 0.93 0.95 0.98 0.89
1.12 1.12 1.12 1.12 1.14 1.19 0.08
50 0.96 0.96 0.96 0.96 0.95 0.98 0.90
1.12 1.12 1.12 1.12 1.14 1.19 1.08
100 0.96 0.96 0.96 0.96 0.95 0.98 0.90

Climate change factors* derived from winter maximum hourly discharge series

(wet scenario and dry scenario /2071-2100)

T Megse Meuse Meuse Meuse _Meu_se Lesse Vesdre _
[y] St-Mihiel Stenay Montcy Chooz Sint Pieter Gendron Chaudfontaine
1.27 1.27 1.27 1.27 1.21 1.32 1.11
2 0.89 0.89 0.89 0.89 0.79 0.84 0.74
1.27 1.27 1.27 1.27 1.30 1.40 1.18
5 0.89 0.89 0.89 0.89 0.88 0.86 0.77
1.29 1.29 1.29 1.29 1.33 1.45 1.21
10 0.81 0.81 0.81 0.81 0.92 0.87 0.78
1.29 1.29 1.29 1.29 1.31 1.49 1.23
25 0.81 0.81 0.81 0.81 0.90 0.88 0.79
1.27 1.27 1.27 1.27 1.32 1.52 1.25
50 0.89 0.89 0.89 0.89 0.91 0.89 0.80
1.27 1.27 1.27 1.27 1.33 1.55 1.27
100 0.89 0.89 0.89 0.89 0.91 0.90 0.81

*Qscenario/Qcontrol
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Results of the hydrological simulations g
High flows - National scenarios

derived from winter series
(wet scenario and dry scenario /2021-2050)
T Meuse Meuse Meuse Meuse Lesse Vesdre Rur Niers
[y] St-Mihiel Stenay Montcy Chooz Gendron Chaudfontaine Stah Goch
0.89 0.89 0.89 0.89 1,48 1,42 1.14 1.21
2 0.86 0.86 0.86 0.86 0,86 0,85 0.90 0.93
0.89 0.89 0.89 0.89 1,52 1,49 1.15 1.23
5 0.86 0.86 0.86 0.86 0,82 0,87 0.92 0.93
0.89 0.89 0.89 0.89 1,56 1,53 1.15 1.24
10 0.82 0.82 0.82 0.82 0,80 0,88 0.93 0.93
0.89 0.89 0.89 0.89 1,58 1,55 1.16 1.24
25 0.82 0.82 0.82 0.82 0,79 0,88 0.94 0.93
0.90 0.90 0.90 0.90 1,59 1,57 1.16 1.25
50 0.86 0.86 0.86 0.86 0,78 0,88 0.94 0.93
0.90 0.90 0.90 0.90 1,60 1,59 1.16 1.25
100 0.86 0.86 0.86 0.86 0,77 0,89 0.95 0.93
derived from winter series
(wet scenario and dry scenario /2071-2100)
T[ ] Meuse Meuse Meuse Meuse Lesse Vesdre Rur Niers
y St-Mihiel Stenay Montcy Chooz Gendron Chaudfontaine Stah Goch
0.84 0.84 0.84 0.84 1,79 1,66 1.46 1.62
2 0.64 0.64 0.64 0.64 0,79 0,81 0.92 1.00
0.84 0.84 0.84 0.84 1,81 1,76 1.48 1.70
5 0.64 0.64 0.64 0.64 0,75 0,81 0.96 1.02
0.74 0.74 0.74 0.74 1,82 1,81 1.48 1.73
10 0.56 0.56 0.56 0.56 0,74 0,81 0.97 1.03
0.74 0.74 0.74 0.74 1,83 1,84 1.49 1.75
25 0.56 0.56 0.56 0.56 0,72 0,80 0.99 1.04
0.83 0.83 0.83 0.83 1,83 1,87 1.50 1.77
50 0.63 0.63 0.63 0.63 0,72 0,80 1.00 1.04
0.83 0.83 0.83 0.83 1,84 1,89 1.50 1.78
100 0.63 0.63 0.63 0.63 0,71 0,80 1.01 1.05
*Qscenario/Qcontrol
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CUIMATE CHAMGE FACTORS FOR THE DALYy HYDROLOGICAL IMPACT WaRIABLES (2021-2050) A1
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QMmice

meuse  Scenarios
Maas

g Selection of hydrological
5

Climate change factors derived from
the transnational climate scenarios
will be used to pertubate the discharges
used for hydraulic simulations on the
Meuse itself and its tributaries...

:: Thank you for your attention

And now...: let’'s move to Action 6!
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AMICE — WP1 (Action 6)

Hydraulic simulation of the Meuse

S.DETREMBLEUR!?, B.J.DEWALS'2, M. PIROTTON!.
lUniversity of Liége, Belgium
2 Fund for Scientific Research(F.R.S.-FNRS)
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, M ; Université — NV
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Transnational hydraulic modeling

Inundation modeling
from spring to mouth
for Q.4 accounting
for climate change
and consistently with
outcomes of AC3

Flood propagation
between Ampsin
and Maaseik



Collaboration between 4 countries and 8 partners
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First step :
Questionnaire

Second step :
Meeting in Metz for
synthesis




Existing models cover the entire Meuse

Cross sections (100 m)
Laser DEM (5x5 m)

Commercial model Mike 11
1D + side branches/flood cells

i Commercial model Sobek
" —1 1D cross sections for floodplains
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Hydrological inputs
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Transnational hydraulic modeling

Inundation modeling
from spring to mouth
for Q.4 accounting
for climate change
and consistently with
outcomes of AC3

* Methodology

« Simulations
 Consistency check
after parallel runs

* Re-runs if needed

Flood propagation
between Ampsin
and Maaseik

e Past events
e Scenarios
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Ampsin-Maaseik modeling (B)
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Thank you for your attention



