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Tropical cyclones — impacts

Climate Change and Southern Hemisphere tropical
cyclones international initiative
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Effective response to disasters and adaptation
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Tropical cyclones are the most extreme severe weather events

Tropical cyclones

which impact coastal communities and island nations.

THIS COULD BE

A KILLER

R
&

- BURDEKIN MAYOR LYN MCLAUGHLIN

SIZE: 500km wide. The eye of the storm is 100km
CATEGORY: Modelling predicts Yasi will reach Category 47§
(Cyclone Larry was a marginal Category 5)

AT RISK: 350,000 people from Cape Melville to Yeppoon
WINDS: Expected to reach 250-280km an hour

RAINFALL: Expected to top 1000mm

IMPACT: People advised to find alternative accommodation
Whitsunday Island resorts evacuated

FLOODING: Fears of a massive storm surge that/c:kj swamp lof

Ports between Mackay and Cairns closed

Boats ordered to cyclone mooring
Coal terminals at Bowen and Mackay closed.

Sources: The Australian, The Courier Mail, Cairns Post,
http://earthsci.org/processes/weather/Larry_data’/bom_ larrleruploihi

There is an ongoing research

(i) on accurate analysis of observed trends in tropical cyclone occurrences, and

(ii) how to improve skill of tropical cyclone forecasting, including seasonal
prediction of cyclone activity to assist with preparedness and risk reduction for
coastal communities.

_,&\‘\-'.;\ 7 \\.“t
\\(" \) \‘\
S0 B '.‘-\\’*« A%

£

3

~,-.-_ - N

CYCLONE YASI

Australian Government

“  Bureau of Meteorology



iy,
'
‘ e
'
’
" ’

o

O DT

g

\\\\‘“‘

&‘

i \\\\“\‘

71 direct fatalities

Over S5 billion-in damage
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Radar Fixes Of The 'Eye' of Cyclone Tracy
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e Tracy was described as “disaster of the first magnitude ...
without parallel in Australia’s history”.
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Severe tropical cyclone Pam was considered to be the worst natural disaster in the
history of Vanuatu. A tropical depression developed on 6 March 2015 east of Solomon

Islands. On 13-14 March Pam attained category 5 cyclone intensity with highest winds
250 km/h and lowest pressure 896 hPa.

MTSAT-FLORTER REETOF IR - MAR 13 15 @&8:32 LUTC

Satellite image of category 5 tropical
cyclone Pam on 13/3/2015
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After all the development we have done for the last couple of years and this big
cyclone came and just destroyed... all the infrastructure the government has...
built. Completely destroyed. Vanuatu President Baldwin Lonsdale.

At least 16 people are confirmed to have died, and
30 others were reported injured; at least 132,000
people have been impacted (Vanuatu population is
estimated at 267,000, July 2014)

~ 70% of houses destroyed
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An enhanced infrared satellite loop of Typhoon Yolanda from
15:57 UTC to 22:57 UTC on November 7, 2013. These images
show the storm at peak intensity and making landfall over
the islands of Samar and Leyte in the Philippines.

TC Haiyan (Yolanda) at peak intensity
approaching the Philippines on Nov 7, 2013
Winds: 230 km/h;
Pressure: 895 hPa
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Typhoon Yolanda, was one of the
strongest TCs ever recorded. It is the
deadliest Philippine typhoon
recorded in modern history, killing at
least 6,300 people. It is also the
strongest storm recorded at landfall.

Fatalities: 6,340 confirmed; 1,061 missing

Damage: $2.86 billion (2013 USD), the
costliest Philippine typhoon.
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How climate change affects tropical cyclone activity -
globally and regionally?

ipcC

WIIRGOVERNMENIAL pANEL on ClimaTte chanee

WORONG GROUP | CONTRIBUTION TO THE
FIETH ASSESSMENT REPORT OF THE
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE
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Climate is changing on a global scale and consequently it is
important to monitor changes in global and regional tropical
cyclone frequencies, intensities and tracks.

Phenomenon and Assessment that Likelihood of further
direction of trend changes occurred changes (Late 21st
century)

Increases in intense | Low confidence in long More likely than not in

tropical cyclone term (centennial) changes | the Western North Pacific
activity Virtually certain in North and North Atlantic

Atlantic since 1970
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1 OCTOBER 2015 KLOTZBACH AND LANDSEA 7625

TABLE 1. Number and percentage of category 4-5 hurricanes by TC basin by pentad since 1970.

Basin 1970-74 1975-79 1980-84 1985-89 1990-94 1995-99 2000-04 2005-09 2010-14
No. of category 4 and 5 hurricanes
NA 2 6 4 6 2 12 11 12 7
EP 6 13 11 12 25 16 9 9 14
WP 27 21 27 26 42 28 41 38 31
NI 0 0 1 0 3 4 0 4 5
SI 5 6 8 6 13 19 20 15 15
SP 1 3 1 5 10 6 5 9 10
NH 35 40 43 44 72 60 61 63 57

Ten years ago, Webster et al. documented a large and significant increase in both the number as well as the
percentage of category 4 and 5 hurricanes for all global basins from 1970 to 2004, and this manuscript examines
whether those trends have continued when including 10 additional years of data. In contrast to that study, as
shown here, the global frequency of category 4 and 5 hurricanes has shown a small, insignificant downward trend
while the percentage of category 4 and 5 hurricanes has shown a small, insignificant upward trend between 1990
and 2014. Accumulated cyclone energy globally has experienced a large and significant downward trend during
the same perniod. The pnmary reason for the increase in category 4 and 5 hurricanes noted 1n observational
datasets from 1970 to 2004 by Webster et al. is concluded to be due to observational improvements at the various
global tropical cyclone warning centers, primarily in the first two decades of that study.

Klotzbach, P. J. and C. W. Landsea, 2015: Extremely intense hurricanes: Revisiting Webster et al. (2005) after 10 years,
Journal of Climate, 28, 7621-7629.
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 Trend detection is further impeded by substantial limitations in the
availability and quality of global historical records of tropical
cyclones. Therefore, it remains uncertain whether past changes in
tropical cyclone activity have exceeded the variability expected from
natural causes.

* However, future projections based on theory and high-resolution
dynamical models consistently indicate that greenhouse warming
will cause the globally averaged intensity of tropical cyclones to shift
towards stronger storms, with intensity increases of 2—11% by 2100.

* Existing modelling studies also consistently project decreases in the
globally averaged frequency of tropical cyclones, by 6—-34%. Balanced
against this, higher resolution modelling studies typically project
substantial increases in the frequency of the most intense cyclones.

Knutson et al., 2010: Tropical cyclone and climate change, Nature Geoscience, 3, 157-163.
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Climate Change and Southern Hemisphere
Tropical Cyclones Internatlonal n|t|at|ve
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* High-quality tropical cyclone database for the South
Pacific and the South Indian Oceans, covering tracks
and intensity.

 Tropical cyclone archive extended to the Western
North Pacific (in collaboration with RSMC Tokyo).

 Tropical cyclone climatology for the Southern
Hemisphere.

 Web-based information tools to support the use and
dissemination of data and analyses.

e Statistical and dynamical climate model-based
seasonal tropical climate prediction.
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Historical tropical cyclone best track data have been examined and a new satellite-
era data set has been prepared to be subsequently displayed through the
enhanced tropical cyclone data portal for the Southern Hemisphere and the
Western Pacific Ocean.
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Kuleshov, Y., L. Qi, R. Fawcett, and D. Jones, 2008: On tropical cyclone activity in the Southern Hemisphere: Trends and the
ENSO connection, Geophysical Research Letters, 35, L14S08, doi:10.1029/2007GL032983.
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Bureau Home = Traopical Cyclones = Previous Cyclones = Pacific Tropical Cyclone Data Portal

Pacific Tropical Cyclone Data Portal
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Kuleshov, Y., 2012: Southern Hemisphere tropical cyclone climatology, Chapter 1, in book "Modern Climatology", Intech,
ISBN 979-953-307-337-7, pp. 1-44.
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Wind field model

Wind speed data and predictions for TC Yasi (Willis Island)
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Seasonal prediction of tropical cyclones -
statistical methodology
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POAMA - tropical cyclones & ENSO
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Kuleshov, Y., Y. Wang, J. Apajee, R. Fawcett and D. Jones, 2012: Prospects for improving the operational seasonal prediction
of tropical cyclone activity in the Southern Hemisphere. Atmospheric and Climate Sciences, 2(3), 298-306,
doi:10.4236/acs.2012.23027. -
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*Australia supports high priority climate change adaptation needs
in vulnerable countries in our region.

*The primary geographic emphasis of the AusAID-DCCEE jointly—
managed International Climate Change Adaptation Initiative
(ICCAI, S350 M , 2008-2013) is on Australia's neighbouring island
countries.

*The Pacific Climate Change Science Program (PCCSP) and the
Pacific Adaptation Strategy Assistance Program (PASAP), 2009-
2011, helped Pacific island countries and East Timor better
understand how climate change will impact on them.

 The Pacific Australia Climate Change Science and Adaptation
Planning (PACCSAP) Program, 2012-2013, was a continuation of
the PASAP and PCCSP, with a focus on climate extremes.

;*1 & f‘i Australian Government
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Little knowledge about current climate of the Pacific
Island Countries and climate projections prior to
PCCSP research.

Climate extremes have a major impact on Pacific
Island countries, and their changes over the
coming decades are expected to drive many of the
most significant effects of climate change.

Of particular concern are tropical cyclones,
hydrological extremes (droughts and floods), sea
level extremes and unusually warm ocean
temperatures, and their impacts through severe
weather, coastal inundation and coral bleaching.

# Bureau of Meteorology



A range of web-based
information tools have been
developed to assist National
Meteorological and

Hydrological Services of 15
ﬁ“ -A'Lf island courﬁriesi in. the
R tie Western Pacific with climate

change adaptation:

S

The Pacific Adaptation Strategy Assistance Cf‘\.\) CIiDE is a climate database Seasonal Prediction of Sea-level Anomalies
Program (PASAP) Portal provides seasonal management system being installed n the Western Pacific is focused on the .
forecasts from the couple dynamical GCM n 15 countries to record, store and development and verification of seasonal ([ ] Cl I m ate D ata fo r t h e
POAMA access historical and recent meteorological forecasts for sea level for Pacific Partner
data Countries

P TR Environment (CIliDE)

e Pacific climate change data
portal

X PRt :  Seasonal climate

prediction portal (currently

The Pacific Tropical Cyclone Data Portal provides historical climate information and Temperatures/Coral Bleaching will provide

provides historical climate information and trends from individual observation sites seasonal forecasts of ocean temperature and W M O G P C p O rta I )

trends from individual observation sites across the Pacific region and East Timor. coral bleaching risk for the Western Pacific
across the Pacific region and East Timor

P\ Pacitc Poran 3 S Poral v e Pacific tropical cyclone
data portal
* Sea level anomalies
http://www.bom.gov.au/climate/pacific/projects.shtml ¢ Ocean temperature
extremes
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Pacific Climate Change Data Portal

Bureau Hom mate = Pacific Climate Change Data Portal The Pacific

Pacific Climate Change Data Portal climate change

(D About Pacific Climate Change Data Portal Science Program Related links

“+ Climate Data Uploader
Lagin

+ Climate Data Remaoval
Login

This website provides historical climate information and trends from individual cbservation sites across
the Pacific region and East Timar. The Pacific Climate Change Data portal has keen developed through

the Pacific Climate Change Science Program (PCCSP) and Pacific-Australia Climate Change Science
and Adaptation Planning (PACCSAR) Program.

- Selecta data type - .
Manthly v

Q Country of interest

-Selecta country - .

0 Click on aweather station © for information.,
Tip: Hold down the Shift key and drag the mouse pointerto zoom in




Bureau Home = Climate = Climate Chandge = Pacific clim

Pacific climate change site data

Site information

Site name: Honiara

WMO number: 81517
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WMO Global Producing
Centre (GPC) for long-
range forecasts,
Melbourne, Australia

Developed as part of the
ICCAI, Pacific Adaptation
Strategy Assistance
Program (PASAP)

http://poama.bom.gov.au/
experimental/pasap/

HOME | ABOUT | CONTACTS

Australian Government

Bureau of Meteorology NSW VIC QLD WA SA

Bureau Home = Climate = Pacific Seasonal Prediction

Pacific Seasonal Prediction Global Producing Centre (GPC) for long-range forecasts

About Patific Se:

al Prediction | About POAMA | About this GPC || N

hese products are ex| perimental.

Seasonal and inter-annual climate variability poses a major risk to many parts of our global society, the economy and the
environment. The risks are particularly significant for Pacific Island Countries and compounded by human caused climate
change which interacts with natural climate variahility. This GPC website provides dynamical model based climate
outlooks focussed on the Pacific Region partner countries to reduce their vulnerability to climate variability in the context
of a changing climate.
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http://poama.bom.gov.au/experimental/pasap/
http://poama.bom.gov.au/experimental/pasap/

HOME | ABOUT | CONTACTS

¢ Australian Government

Bureau of Meteorology NSW VIC QLD WA SA TAS ACT NI AUSTRALIA GLOBAL ANTARCTICA

Bureau Home > Climate = Pacific Seasonal Prediction

Pacific Seasonal Prediction Global Producing Centre (GPC) for leng-range forecasts

About Pacific Seasonal Prediction | About POAMA | About this GPC || NOTE: These products are experimental.

Seasonal and inter-annual climate variability poses a major risk to many parts of our global society, the economy and the
environment. The risks are particularly significant for Pacific Island Countries and compounded by human caused climate
change which interacts with natural climate variability. This GPC website provides dynamical model based climate
outlooks focussed on the Pacific Region partner countries to reduce their vulnerability to climate variability in the context
of a changing climate.
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The Pacific Seasonal Climate Prediction Portal provides access to outlooks for

* Broad scale fields

* Climate drivers (ENSO)

» Rainfall and temperature tercile probabilities for selected sites
* Hindcast skill scores for all outlooks

Outlooks are based on the Bureau of Meteorology's POAMA seasonal
forecasting system.
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Sea level anomaly forecasts
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 Extensive training of the Pacific National
Meteorological Services personnel during in-
country visits

e Pacific Science Programs numerous workshops
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http://ncc.bom.gov.au/Projects  Rod Hutchinson/2010 - PCCSP-Darwin/Z_Activities_PCCSP218.JPG

Effective Response to Disasters

ando) approaching the Philippines
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 Plans to bring early warning systems to some
of the world’s poorest countries and thereby
curb the risk of disasters have cleared a new
milestone, thanks to a French-spurred
initiative unveiled at the United Nations.

 The objective is provide access to real-time
weather and climate updates, public
information and communications technology,
as well as improve risk knowledge and ensure
that all arms of the administration are on the
same page when it comes to issuing
warnings.

e “The goal is that by 2020, all of the most
vulnerable countries are equipped with such
a system,” said France’s Secretary of State for
New York, 29 Sept 2015 Development Ms. Annick Girardin.

France’s Secretary of State for Development Ms. e  “Natural disasters are a real impediment to
Annick Girardin speaks about the CREWS

initiative, as Ms. Rachel Kyte, World Bank Group sustainable  development,” said WMO
vice president and special envoy for climate _ :

change and World Meteorological Organization Secretary General Mr. Michel Jarraud, VYhO
Secretary-General Mr. Michel Jarraud listen to compared over-stretched meteorological

h ks (Photo: UNISDR - - i
er remarks (Photo ) services to hospitals with almost no doctors.

http://www.unisdr.org/archive/45967
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 The Pacific region was urged to use its
respected voice on the global stage to rally
against complacency over the mounting
level of disaster and climate related risk.

B ° The Special Representative of the UN
Secretary-General for  Disaster  Risk
Reduction, Ms. Margareta Wahlstrom, said
the Pacific needed to maintain the
influence “that has contributed to the
Suva, Fiji, 26 October 2015 significant  progress of the global

More than 200 senior representatives are examining Community made over the past 10 years"
how to implement the Sendai Framework in the in disaster risk reduction.

Pacific (Photo: UNISDR)

Fiji’s Acting Permanent Secretary for Rural and Maritime Development and National
Disaster Management, Mr. Setareki Tale, said the Pacific needed to do even more because
“climate change is now the new normal”.

“For most, if not all, Pacific countries, the Sendai Framework will be another testing
instrument for our resolve to strengthen disaster risk reduction and how to effectively
respond to disasters.”

http://www.unisdr.org/archive/46383
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 Improved knowledge of extreme climatic events, with the
assistance of tailored forecast tools, will enhance the
resilience and adaptive capacity of SIDS and LDCs under
climate change.

e Qutcomes of ICCAl's climate projects provide National
Meteorological Services in the Pacific with valuable
information and tools which contribute significantly to
capacity building to support adaptive responses to climate
variability and change.

 This approach of providing quality scientific tools, coupled
with training and ongoing support, appears a highly effective
capacity building model which could be recommended for
future GFCS projects.
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The current event has topped 1997/1998 for peak intensity, but not 1982/1983.




* Tropical cyclones are tracked every day for the entire

Southern Hemisphere tropical cyclone season (Nov-Apr) in
each member of the climate model ensemble.
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Kuleshov, Y., C. Spillman, Y. Wang, A. Charles, R. de Wit, K. Shelton, D. Jones, H. Hendon, C. Ganter, A. Watkins, J. Apajee, and
A. Griesser, 2012: Seasonal prediction of climate extremes for the Pacific: Tropical cyclones and extreme ocean
temperatures, Journal of Marine Science and Technology. Vol. 20, No. 6, pp. 675-683, doi: 10.6119/JMST-012-0628-1. n
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Use dynamical climate model and objective cyclone
tracking scheme:

* |dentify disturbances in the model at each time,
e Join these disturbances together to form a track,

e When certain threshold criteria have been met for 3
successive times, the disturbance is declared a
tropical cyclone.
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