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Indonesia: Mt. Kelud Volcano - Oct 2007
« Typhoon Lekima - Sep 2007
* Indonesia: Earthquake - Sep 2007
 Typhoon Sepat - Aug 2007
* DPR Korea: Floods - Aug 2007
 Philippines: Floods and Landslides - Aug 2007
 Viet Nam: Floods - Aug 2007
 Indonesia: Floods and Landslides - Jul 2007
 Nepal: Landslide in Baglung - Jul 2007
o South Asia: Floods - Jun 2007
» Pakistan: Floods/Cyclone - Jun 2007
 Nepal: Flash Floods/Floods - Jun 2007
e China: Floods - Jun 2007
Bangladesh/Myanmar: Floods and Landslides - Jun 2007
India: Flash Floods/Floods (Orissa, Bihar, Assam) - Jun 2007
 South Asia: Floods and landslides - Mar 2007
 Afghanistan: Floods and avalanche - Mar 2007
e Philippines: Typhoon Utor - Dec 2006

e Philippines: Guimaras oil spill — Aug 2006
— Indonesia: Floods and Landslides - Feb 2006
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 Two emergentissues

1.Poverty of environment

(vulnerability adaptation to
climate climate variability,
loss of bio diversity, waste
management, Poor
renewable energy use,
Natural disasters and
industrial pollution leading
to serious environmental

degradation)

DEVELOPMENT vs. ECOLOGY




Safe drinking water

(water conservation, harvesting,
retention, utilization

recycle of water ,flood & waste
water disposal, water
contamination, pollution and

groundwater receding)













Drought Prone Area (Lakh ha.)
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Reality and development



Hazard ,Risk ,Vulnerability
&
Climate Change

National Institute of Disaster Management, New Delhi
Ministry of Home Affairs, Govt. of India
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Disaster Impacts in Various Regions (1963 -1992)

psia | America | Europe A& aribbean Izgcrigz

Flood 130 | 35 10 19 2 6
Drought 6 0 0 15 0 0
pearnotiood | L | O | 0 | 3 | 0 | 0O

Tropical cyclone [ 84 13 0 5 11 40
Rain storm, etc. | 27/ 10 1 4 0 4
Earthquake 34 20 22 22 0 4
Landslide 26 20 3 3 1 1
Epidemic | 41 | 16 1 74 0 0
Others 31 21 7 5 1 4




Continental Contrasts

Total Number

Human Lives Lost

Estimated Damages

Asia bears the maximum impact



The Indian Scenario: Hazard Vulnerability

I

8%



Flood

40 million hectres are prone
to flood

8 million hectres affected by
flood every year

Brahmaputra and Gangetic
Basin are most flood prone
areas

North-west region of west
flowing rivers — Krishna,
Cavery and Mahanadi — are
other flood prone areas



Mumbai Floods, July 2005



Cyclones and High Wind Velocity

India has 8000km long
coastline with two cyclone
seasons (during SW and
NE monsoon seasons)



Cyclone

e Long coastline of 8000 kms

* Pre-monsoon (May-June)
and post-monsoon (May-
June) cyclones

« Coastal districts of Orissa,
Andhra Pradesh and Gujrat
most prone to cyclone

 Most casualties caused by
coastal inundation due to
tidal waves, storm surges
and torrential rains




Multi-hazard Map

e Based on
earthquakes,
wind &
cyclones, and
floods &
droughts

e Helpsin
preparedness,
quick risk
assessment &
action

« A tool for
proactive
planning



Examples of Impacts of Climate Change: Asia




Possible Climate Impacts

Europe, serious
droughts occur
once every 10
years 1 — 4 billion
more people suffer
water shortages,
while 1 — 5 billion
gain water, which
may increase flood
risk

The latest science suggests that the Earth’s average temperature will rise by even more than 5 or 6°C
and positive feedbacks amplify the warming effect of greenhouse gases (e.g. release of carbon dioxide from soils or methane from
permafrost). This level of globaltemperature rise would be equivalent to the amount of warming that occurred between the last age
and today — and is likely to lead to major disruption and large-scale movement of population. Such “socially contingent” effects could
be catastrophic, but are currently very hard to capture with current models as temperatures would be so far outside human
experience.

millions at risk of
hunger (if carbon
fertilisation weak)
Agricultural yields in
higher latitudes
likely to peak

people die from

m alnutrition (if
carbon fertilisation
weak)

more people
affected by coastal
flooding each year

Temp W ater Food Health Land Environment Abrupt and Large-
rise (°C) Scale Impacts
1°C Small glaciers in Modest increases in| Atleast 300,000 Permafrost At least 10 percent of [ Atlantic Thermohaline
the Andes cereal yields in people each year thawing damages land species facing Circulation starts to
disappear temperate regions die from clim ate buildings and extinction (according weaken
completely, related diseases roads in parts of to one estimate) 80
threatening water (predominantly Canada and percent bleaching of
supplies for 50 diarrhoea, malaria, Russia coral reefs, including
million people and malnutrition) Great Barrier Reef
R eduction in winter
m ortality in higher
latitudes (Northern
Europe, USA)
2°C Potentially 20 - 30 Sharp declines in 40 — 60 million Up to 10 million Potential for
percent decrease in | crop yield in tropical| more people more people Greenland ice sheet
water availability in regions (5 - 10 exposed to malaria affected by coastal to begin melting
some vulnerable percent in Africa) in Africa flooding each year irreversibly,
regions, e.g. ;
Southern Africa and rai(s:(;e;irdatclr;?nfneiiilnevel
M editerranean 9
world to an eventual
3°C In Southern 150 - 550 additional| 1 — 3 million more 1-170 million 7m sea levelrise.

Rising risk of abrupt
changes to
atmospheric
circulations, e.g. the
monsoon. Rising risk
of collapse of W est
Antarctic Ice Sheet.
Rising risk of collapse
of Atlantic
Thermohaline
Circulation

if emissions continue to grow




Climate change modeling and India

* One of the most accepted climate change models Is
that If global worming will continue USA will be drier
India will be wetter ,Europe will be warmer .Regarding
Indian subcontinent the forecast is that there will be
more destructive sea storms, sea surges ,coastal
erosion and coastal inundation .even if serious efforts
are now made to reduce greenhouse gases ,the effect
of such gases already released to atmosphere will
continue to be felt for decades to come because of
long residence time of these gases in atmosphere

* Another apprehension is that global temperature may
not rise in a linear manner there may be sudden and
stiff rise In temperature. that is to say that the
temperature curves in instead of being linear it can be
kinked



Orissa and climate Change

Solar influence
over
climate change



73 % of the tribal population and 52% of
the SC population live below poverty
line. South-western Orissa takes the
maximum number of poor people with
87% of the people living in the area
classified as poor.

Orissa remains the poorest of the 11
major Indian states, with 47.15 % of the
rural population (or 17.35 million people)
living below the poverty line.

The per capita income of Orissa was Rs.
8.547 compared to the all India figure of
Rs. 16.487 in 2000.

The Infant Mortality Rate of the state is
87 per thousand in 2002( the highest in
the country) as against the national t of
65 per thousand.




Like flood, drought is recurrent in
Orissa . In most of the years,
droughts and floods are experienced
simultaneously because of excessive
rainfall in some parts of the
catchment basins and low rainfall in
other regions.

Records reveal that there were
droughts in 1841-42, 1842-43, 1849-
50, 1850-51, 1954-55, 1965, 1966,
1967, 1979, 1984, 2000, 2002 and
2003. In the annals of hlstory the
great devastating Orissa famlne

l.e. Na Anka Durbhikhya was
mainly because of extensive drought
in 1865.

Just like floods, droughts wreak in a
lot of suffering to the Orissa people -
the damages being overwhelming by
nature. Every alternate year, either a
drought or flood has become a
recurring phenomenon in the State.

Droughts



The reality

Poverty Towers: Comparing BPL %
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CLIMATE CHANGE AND ORISSA



Floods, Droughts, Cyclones and Heat waves:
What Next?

“If ever concept called disaster tourism is to catch fancy of those bitten by
wander bug, then Orissa certainly will be the number one destination. Floods
droughts, cyclones and heat weaves, this eastern state has it all.

Floods have been a regular affair of every monsoon for the past 18 years. The
other extreme, droughts has been going side by side for last 19 years.
Cyclones have been threatening blow to the people for the last seven years.
These natural disasters have killed many including an instrumental number of
livestock and destroyed property. According to the state government’'s Human
Development Report 2004, property loss has been steadily growing every year
over the past few decades.

“Natural calamities have become a serious problem for the poor people of
Orissa. It has increased their vulnerability and has caused serious fiscal
Imbalances through a heavy demand on revenue on expenditure, expenditure
on restoring assets and reduction of revenue in terms of taxes and duties
because of crop and property loss”.




Coastal Inundation at
Puri, Satabhaya, Kanpur, of kendrapada ,Goplalpur of Ganjam




The state’s fluctuating weather conditions
suggest that it Is reeling under climatic
chaos.

For more than a decade now, it has
experienced contrasting extreme weather
conditions: from heat waves to cyclones,
from droughts to floods

In the last four years, calamities have claimed
more than 30,000 lives.



i |n|mi“'““""'

Eastern coast of Orissa highly vulnerable
to cyclones, storms and other
disturbances from Bay of Bengal.

According to World Bank the level of Bay
of Bengal rising by 3mm per year.

In 2001, 25 out of 30 districts in Orissa
iInundated by floods. Many of them with no
flood history.

Droughts in the same year in two thirds of
the state’s districts including Kendrapada.



Qhmalange stonaris in Sresa

*Floods have become an annual affair with the
monsoon, districts were inundated affecting one-
third of the state’s 30 million residents.

*Areas with no history of floods such as districts In
western Orissa were submerged. Ironically,
Orissa suffered one of its worst droughts in the
same yealr.

oIt affected the lives of 11 million people in more
than two-thirds of the state’s districts, engulfing
earlier drought free districts like Sundergarh and
Kendrapada.

*The state government put the economic loss due
to crop damage at Rs 642.89 crore -2001.






Qmalange sconanis In Srlsea

*heat wave in 1998 killed around 1500 people, mostly in
coastal Orissa, a region otherwise known for its
moderate temperature.

*The mean daily maximum temperature of the state is
gradually increasing as also the mean daily minimum
temperature.

*The Titilagarh and Koraput belt comprising entire south
and western Orissa has witnessed an exceptional rise In
daily maximum and minimum emperature.

Earlier western Orissa was a known calamity hotspot,
but now the coastal areas are also experiencing heat
waves.

Bhubaneshwar now has a mean maximum temperature
above 40C — which i1s comparable to Sambalpur
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e Agricultural land
inundated. Continues
to be flooded
destroying agriculture.

* Crops destroyed 3
times.

* Input cost in
agriculture rose from
Rs.2000/acre to Rs.
5000-7000/acre.

« Damage to all katcha
houses in the village.

 Desease of coconuts
reducing them to
dwarf size.




Located along
Subarnarekha river.

About 300 houses in the
village.

Farming primary

occupation in the village.

No health facility in the
village.

75% of population from
reserved category.

Large-scale migration

SEIAGRERTE



The district has 48 km of coastline.

Prone to multiple hazards such as floods, cyclones, epidemics, droughts,
earthquakes.

About 15000 people were killed in the Rajnagar block in Kendrapara.

On May 17, 2007 huge tidal waves hit villages in the district inundating about 700
Ha of land.






Satabhaya village
Inundation






ENVIRONMENTAL
DEGRADATION

Orissa Is facing
environmental
degradation worse
than any other
states In the
country. The root
cause of the
disaster Is the
large-scale
deforestation over
the past few
decades.

HIRAKUD

The silt deposits in the Hirakud is increasing year after
year. The ORSAC states that if this situation continues
unchecked, by 2065 AD,460.3 million acre feet of slit
will be deposited in the reservoir which is about 70.2
percent of the dead storage capacity level. All this is
the direct result of deforestation.

CHILKA

The largest brackish water lake in India is
facing environmental disaster. Due to the
massive deforestation in the upper reaches of
the Mahanadi and in the eastern Ghats, it is
being silted up rapidly.

Due to silting in the north-east and north-west
sectors of the lake, the average depth of Chilka
has been reduced.

Apart from this, its 31 km long channel from
Magarmukh to Arkhakud where it meets the
Bay of Bengal has been choked up by
innumerable islands of varied sizes in the
channel by silt and sand-dunes from the Bay of
Bengal.

The choking of the mouth obstructs the outflow
of water from the lake and also the inrush of
tidal salt water. This has recited in a decrease
in salinity of the water of  Chilka .



climate change and aricea

Poor state like orissa unfortunately Is In
the path way of depressions and cyclones

formed in the Bay of Bengal during the
west monsoon.

with advance of in global warming if the sea
storms acquire greater destructive power
as Is being forecast, the state will be
required to bear the brunt of storms which
means all the gains of development will be
washed in flood storm waters.






In the case of Orissa, the
Impact of climate change is
proving critical as its
environment is already
degraded and stressed due to
over-dependence on natural
resources. Close to 80% of the
state’s population depends on
these resources to survive

Highlights:
Floods: Between 1834 and 1926, floods occurred ata n average interval of 3.84
years.Between 1961 and 2000, floods became an annual  affair.

Drought: During the 1950s only three districts were drought-prone. By the 1980s,
the whole of western Orissa, consisting of five dis tricts, became drought-prone.
During the 1990s, 25 of the 30 districts became dro  ught-prone

Cyclones: During the 1970s and 1980s only two sever e cyclones hit the state.
During the 1990s, two severe cyclones hit the state and the number of cyclonic
conditions rose. With 13 severe cyclones inthe las  t 100 years, Orissa is the




Road Breach

Submerged village



e Orissa Is contributing close to3% of total GHG
emitted in the world-2005 GHGs. Orissa’s
Industries and coal fired power plants will be
emitting 164 tones on carbon dioxides annually
by the year 2005 or the equivalent of about 3%
of the projected growth in manmade green
houses anticipated globally over the next
decade says the report.

e QOrissa’s Industrialization will release toxic and
potent global warming agents



Talcher, Anugul,
Jharsuguda, Balasore,
Rayagada, Sambalapur,
Raurkella,Chaudwar,Paradip



The causes of
climate
change rests
primarily with
industrialised
nations

And
yet

The
Implications
of climate
change will
be borne
most
directly by
the poor



Natural calamities during last 100 years in Orissa

* Flood: 54 ,Drought :39. Cyclone 11
Orissa Is most disaster prone state in the

country
1997 -98 - Drought MAJOR DROUGHTS IN THE STATE

Year Districts Affected

1999 . Super cyclone
2000-01 : Drought 1987 13
2002 : Drought 1996 28
2003 : Flood in 23 Districts 1997 16
2004 : Drought in 10 Districts 1998 26
2005: Drought in 6 Districts (23 2000 29
Blocks) 2002 29
2006- floods in 10 districts

2007- floods in06 districts









Orissa Is also marred with the worst hit famines in the state's
history . Famines are the inevitable consequences of flood,
prolonged drought , cyclone and wars. The records evince
about the occurrence of many famines in the 14th,the 15th and
In the 16th centuries.

The famines of 1770, 1774-75, 1780, 1792, 1836-37, 1837-38,
1865-66, 1940-41 and 1942-43 were the major ones.

However, the horrors of famines of 1866 cannot be wiped out
from the recorded annals of Orissan history . It is believed that
nearly one fourth of Orissa's total population were wiped out.

The earlier section, gives an appalling view of the threats
looming before the present and future of the State. This was
also rightly pointed out that "the State of Orissa Is a flood
ravaged, drought prone, cyclone hit and famine stricken land."




The per capita value of property lost- Orissa Review * June - 2005

The figures evince that a total amount of RS.45.1 crore with an

average per capita value of RS.6.66 was lost in the state during
1971-1973, whereas the loss was 51.39 crore with an average per
capita loss of Rs.6.81 between 1977-79; the amount was Rs.150.23
crore with per capita loss or Rs.18.82 between 1980-81; and during
1983-85 the loss was as much asRs.302.76 crore with a per capita
average loss of Rs.36.04.

During 1989-1991, it was 465.84crore with per capita loss of
Rs.49.59; during1992-1994 it was Rs.2508.55 crore with an average
per capita loss of Rs.258.51 and the loss figured at Rs.478.25 crores
with an average per capita value lost of Rs.67.21 during 1998-1999.

Thus between these 28 years the total amount lost in the state is
estimated to be RS.4643.97crore.

Now it is 130, 000 crore!



