Effective climate services for better decisions

Delivering usable climate information for better decisions: Bias correction and interactive
selection of representative climate projections for Belgium
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CONTEXT AND MOTIVATION

* A diverse panel of actors depends on climate data
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CONTEXT AND MOTIVATION
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2. Vautard, R. et al. Evaluation of the Large
EURO-CORDEX Regional Climate Model
Ensemble. Journal of Geophysical Research:
Atmospheres 126, (2021)
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DATASET

* Dataset Euro CORDEX 0.11°
* Domain Belgium

e Spatial resolution ~12 km

* Temporal resolution daily

 Variables temperature (min, mean, max),
humidity, wind speed, shortwave radiation,
precipitation, pressure

* Up to 55 # GCM-RCM combinations
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BIAS CORRECTION METHODS

* Univariate (ISIMIP3, Lange (2019)) + Multivariate (MBCn, Cannon
(2017))

* Common brick: quantile mapping i [~ —
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Quantile mapping. A simulated value, a quantile of the simulated

Trend modification by quantile mapping. The model distribution of day-to-day variability (blue) is distribution, is replaced by the quantile of the observed distribution
stretched to match the observed distribution (grey). As a result, also the long-term simulated trend corresponding to the same probability. The correction function (in
(blue line) is inflated (red line). From Maraun (2016). red) depends on the actual quantile. From Maraun (2016).
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BIAS CORRECTION METHODS

Inter-Sectoral Impact Model Intercomparison Project (Round3, phase b)

L e T -
= Ty .
&
- E e . =

Water Quality (in

Water (regional) devolopment) Groundwater Fire Peat
] e B
- 2 \ ‘
£
Fisherics & Marine Health Coastal Systems (In . rrost
devel ermatrosi
Inter-Sectoral Impact Model SeEgy—. cuelepment]
Intercomparison Project
" T
Ty ol
Encrgy (in development) Agro-cconomic Modelling (in Terrestrial Blodiversity Agriculture Labour supgaly and labaur
Svarit-runedu e dn cheadoryrm d) lartass development) productivity

Global Biomes Regional Forests (In

development)

17-03-26 Belgian Science for Climate Action Conference 7



BIAS CORRECTION METHODS

Multivariate quantile mapping bias correction (MBCn)
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Cannon, A. J. (2017). Multivariate quantile mapping bias correction: an N-dimensional probability density function transform for climate model simulations of multiple
variables. Climate Dynamics, 50(1-2), 31-49.
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PERFORMANCE OF THE BIAS CORRECTIONS

e Salt crystallization exposure for NaCl: number of crystallization-
dissolution cycles per year

BC model (univariate) Climate grid
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PERFORMANCE OF THE BIAS CORRECTIONS

* Salt crystallization exposure for NaCl: number of crystallization-
dissolution cycles per year
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PERFORMANCE OF THE BIAS CORRECTIONS

* The wet-frost index is the number of rainy days (P>2 mmand T >0
°C) followed immediately by days with mean temperature below - 1
°Cin a year.

Raw model

ALARO
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RISKIN A +2°C WARMER WORLD

Salt crystallization exposure for NaCl in ALARO

ALARO - GWL +1.2°C ALARO - GWL +2°C ALARO - Climate Change Signal
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RISKIN A +2°C WARMER WORLD
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SELECTION OF REPRESENTATIVE MEMBERS |

* Based on the ranking of the climate change signal
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SELECTION OF REPRESENTATIVE MEMBERS I

* Based on the ranking of the climate change signal
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BOTTOM LINE

* A large bias-corrected ensemble (Euro CORDEX CMIP5)
* Univariate + multivariate corrections
* Tailored to Belgium

* Ensemble subselection >< probabilistic approach

* Interested in using this dataset?
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sylvain.marchi@ugent.be




