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Dynamical downscaling
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Statistical downscaling

» Define relationship between large-scale model (GCM or RCM)
and local climate

- Methods based on Change Factor Methodology:
»Mean correction
> Mean and variance correction
> Weather Generators




Statistical downscaling methods

- Mean
- Variance

Change factors —
< - Proportion of dry days

1 -
- Mean correction j Model fitting:
(delta change) e
| Model fitting: |
- Mean and variance mmm) IREYE | -Mean |
correction L Variance . !
-  Weather generators mmm | 5= o | i Modelfitting:
. i _Mean
> Neyman-Scott WG : \Sfak;'fvrr‘]‘ées .
Rectangular Pulses i -Dry-day prob.
> Markov Chain I -Autocorrelation
> LARS WG E_—Transition prob.




Climate Change Decision Support System

IPCC GCM > ECHAMS > SRA2 > precipitation_flux_anomaly [kg m-2 s-1]
Dateftime: 16 Mar 2020 00:00:00 ¥ uTC

000006890

DMI-HIRHAM5_A1B_ECHAMS_DM_25km_1951-1960_pr > precipitation_flux (kg m-2 s-1]
Dateftime: 14 Jun 1951 12:00:00 ¥ UTC

Regional-Climate Model

10.0001995

eeeeeeee

620000 640000 660000 680000 700000 720000

amical
nscaling

o)

10.00009977

city:

Statistical
downscaling

Asses climate change impacts

on hydrology
North Sealand (3000 km?)




Methodology

ENSEMBLES DATA OBSERVED DATA SET

(1990-2008)

Scenario:

Driving GCM: ARPEGE ! ECHAMS !

RCM: HIRHAM ALADIN ‘ HIRHAM REMO ‘

CHANGE FACTORS I

* Precipitation
* Temperature
* Pot. evap.

STATISTICAL T el
orrection

Future Time Series

MIKE SHE Hydrological Model
(Impact Assessment)




Methodology

ENSEMBLES DATA

OBSERVED DATA SET
(1990-2008)

Scenario:

Driving GCM: ARPEGE ! ECHAMS !

RCM: HIRHAM ALADIN | HIRHAM REMO |

* Precipitation
* Temperature
* Pot. evap.

CHANGE FACTORS l

STATISTICAL T el
orrection

Future Time Series

MIKE SHE Hydrological Model
(Impact Assessment)




RCM compared to observations - precipitation
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Change factors precipitation (2070-2100)
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Statistical downscaling (2070-2100)
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Statistical downscaling (2070-2100)
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Statistical downscaling - extreme events
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Statistical downscaling - extreme events

£
E
c
=]
=
&
=
2
o
[}
S
o

Return Period [years]

HIRHAM- Mean correction

ECHAMS Mean and variance correction

Markov chain WG
LARS WG
NSRP WG




Methodology

ENSEMBLES DATA OBSERVED DATA SET

(1990-2008)

Scenario:

Driving GCM: ARPEGE ! ECHAMS !

RCM: HIRHAM ALADIN ‘ HIRHAM REMO ‘

CHANGE FACTORS I

* Precipitation
* Temperature
* Pot. evap.

STATISTICAL T el
orrection

Future Time Series

MIKE SHE Hydrological Model
(Impact Assessment)




MIKE SHE model of NE Sealand
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MIKE SHE Results - water balance (2070-2100)

Baseflow &
Recharge

CM Baseflow to river
H CMV Baseflow to river
B SNSRP Baseflow to river
CM GWRecharge
B CMV GWRecharge
B SNSRP GWRecharge

HIRHAM-ECHAM HIRHAM-ARPEGE REMO-ECHAM ALADIN-ARPEGE

Precipitation

€ Prec

——— 1

HIRHAM-ECHAM HIRHAM-ARPEGE REMO-ECHAM ALADIN-ARPEGE




MIKE SHE Results - extremes (2070-2100) —
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Concluding remarks

Statistical downscaling required for climate change impact
assessments

» Scaling of GCM/RCM to the appropriate spatial and temporal
scales

» Statistical adjustments of GCM/RCM

Choice of statistical downscaling procedure depends on
application

» Water balance studies -> Mean correction

> Extreme event analysis -> Stochastic weather generators
Assessment of uncertainties important

» Scenario uncertainty

» GCM/RCM uncertainty

» Statistical downscaling uncertainty

» Impact model uncertainty

Probabilistic projections needed for climate change impact
assessments and decisions on adaptation.
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