The Abdus Salam
International Centre for Theoretical Physics

140f

2148-28

Fifth ICTP Workshop on the Theory and Use of Regional Climate
Models

I May - 17 June, 2010

Ensemble seasonal forecasting with RegCM3 over Ethiopia

TEFERA DIRO Gulilat, Tompkins A.and Bi X.

the Abdus Salam International Centre For Theoretical Physics
Farth System Physics Section, Physics of Weather and Climate Group
Strada Costiera /1, PO. Box 586, 34074
Zrieste
[7ALY

Strada Costiera | I, 34151 Trieste, ltaly - Tel.+39 040 2240 || 1; Fax +39 040 224 163 - sci_info@ictp.it



ENSEMBLE seasonal forecasting of
East African rainfall with RegCM3

Gulilat Tefera Diro , Adrian Tompkins and Xungiang Bi
gtefera@ictp.1it

Earth System Physics Section, The abdus salam ICTP

Earth System Physics, The Abdus Salam International Centre for Theoretical Physics



Outline

Introduction
Spatial variability
Temporal variability

o seasonal mean
o sub seasonal

ENSO cases

Summary and future work



L I

Introduction

Rainfall 1s the most important climate parameter for most part
of Africa

The challenge 1s it exhibits high spatial and temporal variation

Need for early warning system at local scale (1.e. high

resolution)!

RegCM has been used extensively for climate change studies

» 1t has been validated on the ability to have an "add on" value
compared to the global model

Does it improve seasonal forecasts and able to reproduce the
year to year fluctuation?

If so could 1t be used as a tool for regionalized seasonal
forecast?



ECMWF ENSEMBLE Hindcast

Resolution : 1.5 1.5Y in horizontal and 40L in vertical
Hindcast period: 1991-2001
9 member ensembles

addressing forecast uncertainity

» uncertainity in initial condition: Perturbed initial conditions

o model error: Perturbed physics

Two start dates (May and November): we use the May 1st start

6 month hindcast (May 1st - November 1st)



RegCM setup

Resolution : 30km (128x112) in horizontal and 18 level in
vertical

For the boundary:
o 9 ECMWF ENSEMBLE members
o ERA-Interim

Hindcast period:

o for the ECMWF ENSEMBLE May 1 to November 1 for the
period 1991-2000

o for ERA Interim Jan 1991 to Jan 2001

Convection scheme: Grell scheme with FC closure
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JJAS Climatology -ERA-Interim

ERA-Interim JJAS total [in mm] climatology (1991-2000)
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2gCM3 downscaled ENSEMBLE-zero JJAS hindcast (1991-2000)
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RegCM Climatology

RegCM3 downscaled ENSEMBLE-one JJAS hindcast (1991-2000)
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Standardized Rainfall anomaly

Interannual variability
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Correlation with Gauge
GPCP =0.78

ECMWF-Ensemble mean = 0.70

RegCM-Ensemble mean = 0.73

RegCM-ERA-Interim = 0.88

Comparison for JJAS season
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SKkill of the forecast
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Potential Predictability

Zone | monthly total rainfall [mm] Zone Il monthly total rainfall [mmm]
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Interannual variability

1st EOF loading for GPCP JJAS mean rainfall (1991-2000)
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Percentage of variance explained by the first EOF
GPCP =32.1
ECMWF-Ensemble mean = 46.8

RegCM-Ensemble mean = 35.6

Comparison of PC1 for JUAS GPCP vs ECMWF ENS-mean
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ERA-Interim/RegCM/GPCP: ENSO

RegCM ERA-Interim ; 1997 - climatology
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RegCM Elnino year- 1997

egCM3 downscaled ENSEMBLE-zero 1997 - Climatology
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RegCM3 downscaled ENSEMBLE-two 1997 - Climatology
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RegCM3 downscaled ENSEMBLE-mean 1997 - Climatology
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ECMWF Ensemble - Zero : 1997 - climatology
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RegCM La Nina year- 1998

RegCM3 downscaled ENSEMBLE-zero 1998 - Climatology
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Latitude

Latitude

800
20¢ 600
400

15+
L 4200

10r

L0

5 . L 4200
) -400

O,
-600
_% A ‘ \ ‘ -800

30 35 40 45 50 55
Longitude
GPCP : 1998 - Climatology

800
20¢ 600
400

15+
L 4200

101

L0

5t r 1-200
-400

0
-600
A : : : -800

35 4{0 45 50 55
Longitude

GPCP



ECMWF Ensemble - Zero: 1998 - climatology
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Summary and future work

Spatial variability 1s reasonably reproduced

RegCM better captured the interannual variability when the
whole season considered

the skill 1s less for the onset but better for the cessation
need high resolution validation dataset

probabilistic verification: ROCS/RPSS

Intraseasonal variability
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