Towards using
subseasonal -to-seasonal
§SZS) extreme rainfall
orecasts for extended -
range flood prediction

Christopher J. Whitel2

1 School of Engineering and ICT, University of Tasmania, Hobart, Australia
2 Antarctic Climate and Ecosystems Cooperative Research Centre (ACE CRC), Hobart, Australia

HEPEX Workshop on Seasonal Hydrological Forecasting i Norrkoping,
Sweden | 21stto 23 September 2015

Session 51 Quality and predictability of seasonal predictions

UNIVERSITY of
TASMANIA

AUSTRALIA

FACULTY OF SCIENCE, ENGINEERING AND TECHNOLOGY HEPEX Seasonal Forecasting Workshop 1



The subseasonal -to-seasonal
(S2S) timescale

S2S forecasting of extreme
rainfall

Employing S2S forecasts  for
flood forecasting

Science challenges (and
opportunities)

UNIVERSITY of
TASMANIA
AUSTRALIA

FACULTY OF SCIENCE, ENGINEERING AND TECHNOLOGY HEPEX Seasonal F

orecasting Workshop



The subseasonal -to-seasonal
(S2S) timescale

UNIVERSITY of
TASMANIA
AUSTRALIA

FACULTY OF SCIENCE, ENGINEERING AND TECHNOLOGY HEPEX Seasonal Forecasting Workshop K]



The subseasonal -to-seasonal (S2S) timescale:
A relatively underexplored forecasting timescale

Reduce hazard exposure, I The S2S timescale i 3-4 weeks (15-

iner di ter 30 days) lead time T has, until
INCrease aisas recently, been viewed as a predictive

preparedness, and 6desert o

Improve deC|S|On'makmg i However, there is a growing

for emergency disaster requirement for the employment of
response S2S predictions for a wide range of

societal and economic applications
including forecasts of high-impact
events such as flooding and
heatwaves, streamflow forecasting,
and humanitarian planning and
response to disasters
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The S2S timescale:
The S2S project

International WWRP-WCRP
coordinated research on S2S
predictability and modelling

Goal is to improve the
accuracy and use of forecasts
at lead times from 2 weeks to
2 months

Focus is on science, forecasting
and applications

New database of S2S forecasts
from 11 global producing centers
T data portal is now OPEN:

http://s2sprediction.net/
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The S2S timescale:
The S2S project
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> Research Priorities

1. Evaluate potential predictability of subseasonal events, including identifying windows of opportunity for increased forecast skill.
2. Understand systematic errors and biases in the subseasonal to seasonal forecast range
3. Compare, verify and test multi-model combinations from these forecasts and quantify their uncertainty.

4. Focus on some specific extreme event case studies.

Scientific issues ®» Modelling issues

. Identify sources of predictability at the sub-seasonal to seasonal . Role of resolution

Ul . Role of ocean-atmosphere coupling

. Prediction of the MJO and its impacts in numerical models . Teleconnections - forecasts of opportunity

. Teleconnections - forecasts of opportunity Systematic errors

- Monsoon prediction. . Initialisation strategies for subseasonal prediction

. Rainfall predictability and extreme events . Ensemble generation

. Polar prediction and sea-ice . Spread/skill relationship

W N O B AW N

. Stratospheric processes . Verification
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Sub-seasonal to Seasonal (S2S) Prediction Project
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Interactions and teleconnections between midlatitudes and tropics

- Madden-Julian Oscillation
e
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i Africa
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v Extremes
Verification
Research Issues Modelling Issues Needs & Applications
 |nitialisation o )
+ Predictability + Ensemble generation Liaison with SERA
» Teleconnection * Resolution (Working Group on
« O-A Coupling « O-A Coupling Societal and Economic
+ Scale interactions + Systematic errors Research ﬂppliﬂﬂﬁﬂﬂﬁ)
+ Physical processes + Multi-model combination
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S2S forecasting of
extreme rainfall
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Floods in Australia:
Queensland and New South Wales floods 2011

Rainfall totals in the

= * =5 week leading up to
Toowoomba, 10th Lockyer Valley, 10th the Queensland

January 2011 January 2011 floods, January 2011
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Predictors of Australian rainfall on the S2S
forecasting timescale: sources of potential skill
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Predictors of Australian rainfall on the S2S
forecasting timescale: sources of potential skill

Although we are interested in the S2S timescale, climate drivers operating
on longer seasonal timescales (e.g. ENSO, IOD) influence S2S prediction
skill.

For example, La Nina events are associated with increased cloudiness that
increases the likelihood of higher rainfalls and flooding. Similarly, positive
|OD phases are associated with dryer, hotter spells over WA in winter and
across southern Australia in spring, reducing rainfalls.

O0Seasmntailmescal e drivers

I ElI Nifio T Southern Oscillation (ENSO)

I Indian Ocean Dipole (IOD)

@Gubseasonaldé ti mescal e drivers

I Madden-Julian Oscillation (MJO): predictable out to ~20 days

I Southern Annular Mode (SAM)
I Blocking
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S2S forecasting:
The POAMA system (Australian Bureau of
Meteorology)

Seasonal (and sub-seasonal prediction) at the Bureau of Meteorology is
based on the Predictive Ocean Atmosphere Model for Australia
(POAMA)

POAMA is a global T47 dynamical coupled ocean-atmosphere climate
model

The latest version POAMA-2 has a 33-member ensemble of retrospective
forecasts (1981-2010) and real-time forecasts run weekly, each with a
different ocean and atmosphere initial condition

As of May 2013, POAMA became the Bu
seasonal outlooks (some subseasonal forecasts are experimental and
are available on the POAMA website)

There is increasing demand for predictions on the subseasonal
timescale, particularly of high-impact hazards such as heatwaves and
floods
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S2S forecasting:
Other forecasting  centres

International operational seasonal forecasting models

Agency/Source/Provider hﬁe;; 4 Il.géest Model :Iuor?’c:;l:'un S
BOM - Bureau of Meteorology [l Ll POAMA 21 June 2015
Meteorological Service of Canada [l Unavailable CanSIPS 1 June 2015

ECMWE (EU) m Not public System4 1 June 2015

JMA Ll Unavailable JMA/MRI-CPS2 1 June 2015
METEO-FRANCE rm Not public ARPEGE 1 June 2015

NASA - GMAO (USA) rm m GEQOS5 1 June 2015

NOAA - NCEP (USA) rm Unavailable CFSv2 13 June 2015

UKMO m Not public GloSea5 1 June 2015

http://www.bom.gov.au/climate/ahead/models/model-summary-table.shtml
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Operational POAMA  products

ENSO and I0OD outlooks and model summaries
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