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Seasonal forecasting at CSAG

Implemented new forecast system on a new computational
platform...lots of blood, still bleeding

United Kingdom Meteorological Office Atmospheric General
Circulation Model - HadAM3P

Resolution: ~190x125km

Run:
10 member ensemble - initialized with previous month start dump

Persisted Reynolds SST anomalies....three month forecast
Produced in the middle of the month

Published online...

www.dfcsa.net/csag.html
&5 JAMSTEC WERP

FAM AGENCY FOR MARINE-EARTH SCIEMCE AND TECHNOLOGY

Climate Systems Analysis Group
START/PACOM Centre of Excellence

6 UNIVERSITY OF CAPE TOWN



http://www.gfcsa.net/csag.html

Seasonal forecasting at CSAG

w20 s 1 o

i IHIH
Gt LRI

g

Monthly forecast

i S e ey f

Tl

{g UNIVERSITY OF CAPE TOWN
\/ IYUNIVISITHI YASIKAPA « UNIVIRSITEIT VAN KAAPSTAD

¥ IAPAN AGENCY FOR MARINE-EARTH SCIENCE AND TECHNOLOGY - T
World Climate Research Programme


http://www.gfcsa.net/csag.html

Seasonal forecasting at CSAG
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Seasonal forecasting at CSAG

MJJ 2013
Surface temperature forecast (anomaly in deqreea Celciug)
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Why downscale?
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Why downscale?

Global Climate Model resolution

14E 16E 15E

Dynamical
Downscaling using
WRF
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How do we make a seasonal fore~=<t?

Sep 2011 Precipitalion forecast {I of normal}
qusd on 15=Aug-20

\ Ensemble Seasonal Forecast
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Dynamical downscaling

Weather and Research Forecast Model (WRF v3.4.1)

Test run:

+5 member ensemble produced by HadAM3P for testing
+Downscale Jan 2007 - Nov 2008; discard 1st 3 months
+ERA-Interim as a reference for the same period

Resolution: 30km
Domain: Southern Africa.....No nudging
Parameterizations:

Cumulus - Kain-Fritch
PBL - YSU

Micro-physics - Goddard (ice, snow and graupel)
Land surface - Noah LSM

Largest problem.....HadCM3P pp format to WRF grib format

Climate Systems Analysis Group
STABT/PACOM Centre of Excellence
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Rainfall

GPCC accumulated rainfall
GPCC rainfall DJF 2008/9 (mm)

GCM accumulated rainfall
Ensemble mean total rainfall BJF 2009 (mm)

e i 2251 II|
o VL Summer ” Lo
ﬁ;i 2 700
765 00 DJF 08/09 783
7 i 600
s .. - - 5
205 h RN - >0
., 305
js; I"-.II N ' 20 35 300
A 7 100 375
;ii 'I 3 200
5
345
- = 100
365 T T T T T T T T T T T T
38512E VE ISE I0E ZUE T A ME TEE F TE ME I 138 14E 16F 18E ME IM ME IGE FRE 30E GPE J4E  JGE
SD between ensemble members DS ERA accumulated rainfall
Ensemble mean SD of rainfall DJF 2009 (mm/mnth) __ ERA rainfall DJF 2008/9 ,.
705 — 1 ]
275 . I ; 2% 100
2 [ / Voo 4 1000
255 "' N ! 255
268 i I'I ,.-’ e I8 265 q00
75 | ] 90 s 700
235 # yiis
2 50 2 600
305 \ ro W 5
5 ) \ ™ / I B S S
55 35 300
3% P 3%
35 U 345 w0
35 X3 100
WU ME WE WE NE O O ME M NE ME ME S WE W % % OF U E R OE MK BE JE W

&5 JAMSTEC WCRP-&* B IR oF SARE TOWN

R JAPAM AGENCY FOR MARINE-EARTH SCIEMCE AND TECHNOLOGY

Climate Systems Analysis Group

START/PACOM Centre of Excellence

Regional node for climate modeling

World Climate Research Programme



Rai N fal | Downscaled.... Anomalies....
GPCC rainfall DJF 2008/9 (mm)

Ensemble mean total rainfall DJF 2009 (mm) 225 900
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Rainfall

GCM mean....................and SD Downscaled mean and SD
knsemble mean SU of rainfall JJA 2008 (mm/mnth)

Engemble mean total rainfall JJA 2008 {mm)
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Ral N fal I GRCC rainfall JJA 2008 (mm) GPCC-ERA anomaly JJA 2008 (mm) GPCC-Model anomaly JA 2008 (mm)
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Rainfall 0PCC rainfall SON 2008 (mm GPOC-ERA nomay SON 2008 (nm) _ CPCC-Mode anomly SON 2008 {mn)

Larger biases in
SON
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Number of rain days - DJF 09 Number of extreme rain days - DJF 09
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Temperature

Mean Temp JJA 2008

s
238
Hs
5
265
s
285
205
305
35
JIF
335
R
355

J6S — T T T T T T T T T T
126 14 16E 1BE Z0E X ME Z6E ZBE 0E JEE 4E 3BE

S0 Temp JJA 2008

215
235
M5
255
265
75
85
205

305

315
325
335
M5
55

365
1ZE ME 16 18 ME 2 ME 26 ME JOE SE ME 3BE

Climate Systems Analysis Group

START/PACOM Centre of Excellence
Regional node for climate modeling

GCM

Mean Temp JJA 2009
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Mean Temp DJF 2008
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Temperature
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Captures tobbgraphy
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Mean Temp JJA 2009 Mean Temp DJF 2008

2257 2257
7% 4 o 8
7S 245
27
25 255 26
18
- :
16 15
285 S 9%
205 14 205
308 33 18
12
33
RIS 16
335 335
J45 6 a
5 .
385 4 IS 12
J65 T T T T T T T T T T T T IRS T T T T T T T T T T T T
128 14FE 18E 18E 20E 23E 24 2G6E ZBE UE 3P J4E  3EE 126 14 16E 1BE ME FE ME ZBE ZBE JOE 3PE J4F  36E
SD Temp JJA 2009 S0 Temp DJF 2009
’: 6.5
6
5.5
5
45
4
35
3
25
)
1.5

IYUNIVISITHI YASIXKAPA s UNIVIRSITEIT VAN KAAPSTAD

7% JAMSTEC WERP @ e UNIVERSITY OF CAPE TOWN

JAFAM AGEMNCY FOR MARINE-EARTH SCIENCE AND TECHNOLOGY
World Climate Research Programme



Mean SLP JJA 2008
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Summary

1. Downscaled ensemble rainfall at times has lower bias than
downscaled ERA-Interim.....error cancellation?

2. Downscaling captures local effects like topography and provides
some higher spatial resolution

3. Systematic biases in the GCM propagate through to the RCM,
especially when GCM ensemble members are similar over the
region

4. Downscaling generally increases the amplitude of GCM patterns

We know:

5. WRF Is a wet model...

6. Most of the region’ s predictability lies in ENSO

Climate Systems Analysis Group
of Excellence
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Ongoing...
1. Development of a downscaled climatology (which period to use?)
- GCM hindcast running
- Downscale this, but WRF needs a lot of data from the GCM
2. Proper skill assessment of forecasts (GCM and DS)
3. Bias correction techniques? Nudging?

4. Statistical downscaling vs dynamical downscaling

5. WRF 3.5.....coupled hydrology model

6. Why?
Measuring “added value”...metrics in a seasonal forecast context

ADVERT:
Come spend a year or two in Cape Town with us...
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What' s the question we are trying to address?

"Would you tell me, please, which way
| ought fo go from here?"

"That depends a good deal on where
you want to get to," said the Cat.

"I don’ t much care where--" said Alice.

"Then it doesn’ t matter which way you
go," said the Cat.

"--s0 long as | get SOMEWHERE,"
Alice added as an explanation.

"Oh, you’ re sure to do that," said the
Cat, "if you only walk long enough."

Climate Systems Analysis Group

START/PACOM Centre of Excellence
Regional node for climate modeling

75 JAMSTEC

i
AHEcEe  JAPAM AGENCY FOR MARINE-EARTH SCIENCE AND TECHNOLOGY

World Climate Research Programme

o

UNIVERSITY OF CAPE TOWN

IYUNIVESITHI YASIXAPA « UNIVIRSITEIT VAN

KAAPSTAD



Cordex Web Presence

The official WCRP CORDEX page
http://wcrp-cordex.ipsl.jussieu. fr/

CORDEX Africa

http://www.csag.uct.ac.za/cordex

CORDEX Europe

http://www.eurocordex.com

DMI Archive
http://cordex.dmi.dk/joomla/

oup
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