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*There have been huge variations with the changing composition
of the atmosphere (gases), the output of the Sun (solar enerqgy)
and the changing positions of continents and ocean currents.
*The climate is bound to change in the future too, with or without
human help. Hence Adaptation,strategies are key (_9) South African
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Individual weather events and Climate Change

According to the WMO it is “impossible to say
an individual weather or climate event was
‘caused’ by climate change,
*We should rather anticipate that the. ----------
-maghnitude,
-frequency and
-duration of extreme events are likely to
be altered as the earth’s atmosphere warms”.
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Background

*South Africa is influenced by air from both the tropics and mid-
latitudes as well as Sub Tropical and Tropical cyclones.. This interaction
results in frequent severe weather. In South Africa about 90% of all
disasters are weather related

*Disaster Risk = (Hazard x Vulnerability)
Coping Capacity
—> The larger the hazard or vulnerability, the bigger the
risk
—> But, the larger the coping capacity, the smaller the
risk
*Vulnerability (Ubuthathaka) is increased by increased population,
settlement patterns (include izindlu ezicekeceke, nalapho zakhiwe
khona) etc.
*Weather hazards is the result of natural variability + climate change

o) South African
" Weather Service
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Lightning and flooding

Lightning:

Lightning is one of the most common severe weather events to affect
people directly.

« At any one given time there are about 2 000 thunderstorms in progress
around the world producing lightning each second.

» World-wide 24,000 lightning deaths and 240,000 injuries occur annually.
 In South Africa the annual fatality rate of lightning is estimated to be in the
order of 150, about three times as high as in the USA

Flooding:

*Floods either occur in large river basins (eg. Orange/Vaal, Zambezi) or in
small watershed, referred to as flash floods (eg. imifulana)

* Flash floods are particularly dangerous as there is little time between the
rainfall and the flood event

» Flood disasters have the most impact of all natural disasters in South
Africa

2\ South African
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Early warning system

(Improved Severe Weather Warning System)




Responding to severe weather events(applications

v'Severe Weather Warning System (SWWS)
v'South African Flash Flood Guidance system (SAFFG)

v'Severe Weather Forecasting Demonstration Project
(SWFDP)

v'"Community Rainfall Station (self configured
notification)

v' SAWS web with portal clients (self service notification
,e.g. golf)
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SAWS Severe Weather Systems:
Lightning Detection

Lightning Ground Flash Density for 2006—2010
Flashes per square km
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Total Lightning Risk for 2010
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Elements of an Effective Early Warning System (EWS)

Needs to be supported by clear plans,
mandates, coordination mechanisms to
engage key stakeholders

e Early warning system does not belong to
a single agency — all stakeholders
responsible must be involved

Various AEL'

gommunities
at Risk ‘
4. .‘

Response
capabilitv

ard Monitoring
— Disaster Management
authorities and structures
— Technical sectoral agencies
— Media, military, NGOs
2.

Monitoring — Communities

ano! * Needs to be a fully integrated, end-to-
Bl end early warning system, right down to
community level-ebantwini

* Needs commitment to collaboration,
coordination, information sharing among
all
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Floods and Flash Floods

Of all declared weather related IMPACT OF DISASTERS ON SOUTH
disasters in South Africa, floods AFRICA: 1920-2008
and flash floods: (Source: CRED/EMDAT database)

100 +

— Occur most,

— Result in most deaths and
homelessness, and

Percentage

B Number

— Cause most damage

In SA between 1980 and 2009
on average 35 people died

M Deaths

m Affected

B Homeless

M Injured

annually due to large flooding

W Damage

disasters (declared floods)

— This figure excludes the
deaths in flash flood events
not officially declared as &

disasters
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Floods and Flash Floods:
Systems supporting flood and flash flood warnings

Numerical weather prediction
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Southern Africa Regional Flash
Flood Guidance system (SARFFG)

WMO project SARFFG regional
flash flood guidance project covers

FFG - 06 hr 2011-03-27 12:00 UTC Southern Africa Region 9 countries in SADC

* Use the same basic methodology
as in the South African version
tested in various regions in the
world

e Some differences of SARFFG from
SAFFG:

— Coarser basins

— Updating every 6 hours and
not hourly

— Using satellite rainfall and not
radar rainfall as SAFFG

e QOperational role out of test system

nce 14ﬂ62011/2012 ‘South African
N Weather Service




ENHANCEMENT OF SWWS FROM 1 OCT 2010

Based on international best practices (WMO &
international Weather Services as benchmark)
Introduced 3 color-coded alert categories:

Advisory: Watch: Warning
Be aware Be prepared B[] {-X:Tq1le]]]
No Advisory: Watch: Warning

relating to specific hazard thresholds and Warning | Beaware | Beprepared QRpcllll
lead-times
Standardized content of message
Standardized verification mechanisms
Standardized on dissemination format (CAP,
new ISO), soon to be operationally available
SAWS new Warning Generator (soon to be
operational, using CAP format)
SAWS updated Warning Webpage (interim page
operational, upgraded page to be developed)
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Improved Severe Weather Warning System
Summary of Severe Weather Warning Alerts and

Color Coding
No Alert Advisory Watch
Be Aware! Be Prepared!

No hazardous
weather
expected in
next few days

Early warning
of potential
hazardous
weather

2 to 6 days
périod

Weather
conditions are
likely to
deteriorate to
hazardous
levels

1 to 3 day
period

Warning

Take Action!

Hazard is
already
occurring
somewhere or
is about to
occur with a
very high
confidence

Next 24 hours,
3 hrs for FF




Example of severe weather system &
in South Africa e
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Role of CLIMATE INFORMATION

Climate information is critical in all
components of

e water resources assessment,
* development and

* planning including early warnings
including that of hydrological
extremes.
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Climate Change and Aviation:
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Climate and Aviation

*Currently, aviation is estimated to contribute about 2 -3 % of
CO2 emissions, but other effects ( Ozone, NOx etc) also play a role
eLarge uncertainty persists about the contribution of aviation-
related Cirrus clouds ( emanating form persistent contrails),

- where avoidance could be based on precise measurements and
forecasts of thin layers of high supersaturation with respect to ice

Improved and more detailed forecasts of winds and other
relevant parameters are expected to contribute to significant
fuel savings

-this will require improved cooperation in MET-Air Trafic
Management

*Projected continued growth of aviation and difficulty to
replace fossil fuels in the short term could increase relative

contribution over the next 20 years Sbiith e
_ Weather Service




Climate Change projections over South Africa

Hot spells are projected to become more frequent and
prolonged in future summers

An increase in the frequency of precipitation extremes
(floods and droughts) is projected

Changes in DJF total precipitation remain uncertain with
current climate models used in the IPCC 4t Assessment

There is good evidence supporting a likely increase in the
frequency of short-duration high intensity precipitation
events => an increase in the risk of flash floods

Sea-level height will continue to rise along South Africa's
coasts, due primarily to thermal expansion of sea water
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Climate, weather and health

* Climate and health are linked in a number of ways.

 Climate and weather affects some of the most
fundamental determinants of health: air, water,
food, shelter and disease.

* Climate plays a powerful role

v" in the occurrence and spread of diseases
worldwide,

v' in regional air quality
v’ and in weather extremes that dramatically change

day to day living.

South African

al— Weather Service




Linkages between Climate and Infectious Diseases

* The change in weather conditions can lead to the
appearance of epidemic disease.

— The abilities to detect and predict climate variations such
as El Nino, coupled with mounting evidence for global
warming, have sparked a growing interest in understanding
the impact of climate and weather on the transmission of
infectious disease agents.

e Malaria as well as foot and mouth disease.

* The characteristic geographic distributions and
seasonal variations of many infectious diseases that
occurs can be linked with weather and climate.

"South African
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Linkages continue.....

— Studies have shown that factors such as
temperature, precipitation, and humidity affect
the life cycle of many disease pathogens and
vectors (both directly and indirectly), through
ecologic changes

— The animal health also suggest that when cattle
are exposed to severe floods and high humidity
this brings the animals immunity and temperature
down to a level that enables infection to take place
resulting in diseases such as foot and mouth to
emerge.
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Climate Change impacts across different sectors In
South Africa

e The South African Country studies predicted some of the
potential impacts of climate change likely to impact on South
Africa, including:

e Health
¢ |nfectious diseases such as malaria and Schistosomiasis
e \Weather related mortality such as heat stress
e Biodiversity
e Loss of biodiversity
e Extinction of species e.g. Fynboss
e \Water resources
e Water supply due to scarcity
e \Water quality
e Competition for water resources- highly dependent on Lesotho
e Agriculture
e Crop yield will be reduced
e Demand in irrigation will increase
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Botswana case on use of climate change and weather .
Information to fight Malaria

 Botswana has an innovative weapon on its side in the
country’s fight against malaria.

* This weapon is not a new drug or mosquito net but rather
climate information.

* An early warning system that integrates a seasonal rainfall
forecast with population and health information.

e The use of the seasonal rainfall forecasts has added a four-
month lead-time over previous malaria epidemic warnings.

South African

al— Weather Service




Botswana case on use of climate change and weather .
Information to fight Malaria-continue

* The success of the malaria early warning system in
Botswana hinges on the well-established link between
malaria and climate variability, particularly rainfall.

* Although many factors contribute to the spread of
malaria in a region,

— the timing and gquantity of precipitation

can be particularly important in predicting outbreaks of the
disease, as these factors determine both the mosquito
migration patterns and rate of parasite development.

\-) South African
al— Weather Service
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Summary on weather, climate and health

Looking at selected health issues, the WHO estimated that
climate change caused 150 000 deaths in the year 2000
(using 1961-1990 as the climate baseline period).

In general, these climate-related health risks have the

greatest impact on developing countries

Linkages between climate and infectious diseases are often

poorly understood, and research to understand this

relationships is necessary.

Early-Warning Systems for Infectious Disease is necessary.

* Aclose collaboration between the weather service and
health is necessary to develop health early warning
system(s).

U South African
- Weather Service




Sourcing and communication of information

(incl. communication challenges, how to
reach THREATENED COMMUNITIES)
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Information sharing between users and providers

* |Information is useful only when it reaches and is
used by the users;

* The conversion of data to useable information
by SAWS involves :-

—data gathering / observations,

— processing and
— the dissemination of information

U South African
Al Weather Service




Dissemination methods

Radio (national and community)
Local community methods (flag system, loudhailers etc.)
TV (public and commercial channels)

Mobile SMS-currently to Disaster Managers for warnings
Print Media
websites

Potential to disseminate information through use of
farmers associations)

Awareness programmes (need collaborative approach)

\-) South African
Al Weather Service




Coordination and Dissemination of Severe Weather
Warnings Between SAWS and Disaster Management
Centres
v'National Forecasting Centre (SAWS

: NFC)

v'Regional Forecasting Offices .
(SAWS: RFO) IHTZQPGTION
v'National Disaster Management from2005
Centre (NDMC)

v'Provincial Disaster Management
Centre (PDMC)

Municipality Disaster Management
Centres (Most are not fully
functional), and its where we could
reach community at risk pro-
actively......
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Challenges of communication

limited communication infrastructure

Several sources of information

Sensationalization of information by some media (Will it
make a story?)

Incorrect interpretation of weather information (e.g%)

Local disaster management structures that are not fully
functional

U South African
al— Weather Service




Probability categories in use by SAWS-




Concluding Remarks

Increase effort to target all categories of society
Use of new and emerging tools of communication

Operational disaster management structures at
community level is critical

Extreme weather events are expected to increase in
terms of frequency and intensity

Use of weather and climate information for decision
making is important-anderitical: iz ) South African

September 2011 A Weather Service
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