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Back ground of the study

« The Third Assessment Report of IPCC has predicted that by
2100 the global temperature would increase by 1.8 °C—4 °C
and which has effect on increased heat-related mortality and
morbidity.

« The Fourth Assessment Report of IPCC (2007) has also
highlighted the possible increase In vector-borne diseases
spatially and temporally due to rise in temperature and
precipitation.

The past heat waves that killed about 70,000 people in Europe
In 2003 showed that the high-income countries are not free
from vulnerable.



e The occurrence of heat waves affects the
distribution of disease vectors Ilike malaria,

dengue and the incidence of diarrhea.

* Vector-borne diseases are spreading across the
Eastern Europe and Central Asia and South
Asia.
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Health Vulnerabilities due to climate change

In India
 Temperature-related < Health effects of
morbidity > Heat- and extreme weather>
-cold related illness> Diarrhea, cholera.
Cardiovascular » Health effects due to
lliness. food insecurities >
* Vector-borne Malnutrition and
diseases >malaria, hunger, especially in
filarial, kala-azar, children.
Japanese

encephalitis.
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Source: WHO, 2005




Objectives of the study

First, to examine the impact of heat waves on
human mortality in India.

Second, to examine the effect of precipitation on
malaria death in India.

Third , to examine how climate change affects
the distribution of disease vectors in the coastal
and drought regions of West Bengal.

Lastly, to identify the adaptation options of the
households to reduce the risk of climate change.



Definition of Heat wave In India

India Meteorological Department (IMD) has

defined heat wave under three categories.

The first category includes places where the
normal maximum temperature IS more than
40°C. If the day temperature exceeds by 3 to
4°C above the normal, it is said to be affected by
a heat wave.

The second category considers the regions
where the normal maximum temperature is 40°C
or less. In these areas, If the day temperature is
5-6°C above the normal, then the place is said
to be affected by a moderate heat wave.

A severe heat wave condition exists when the
day temperature exceeds the normal maximum
temperature over the place, by 6°C .
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Characteristics of temperature across
different regions of India
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Decadal variations in warm spell duration
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Maximum Temperature across
different regions of India, May, 2005

States of India |Regions Max
Temperature

Orissa Bhubhenswar [46°C

West Bengal Purulia 51.1°C

Uttar Pradesh |Varanasi 46.8°C




Heat wave & Human casualties

Heat wave and human casualties in Orissa
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Trends of Heat waves death Iin India

Trends of heat waves death in India
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Relation between temperature and
heat wave human deaths in India

* Dependent Variable : The number of deaths D +t
( where t= 1978, 1979, ------ 2008)

* |ndependent Variable : The maximum
temperature Tt (where t= 1978, 1979, ------
2008).

 We have worked out unit root test of two time
series variables by ADF test statistic.

 After conforming the stationarity of the variables
we have applied regression analysis.



Unit Root Test

 The model is given by
e Yt=ai1Yt1+et -——-mmmmm- (1)
AYt=yYt1l +et Where y= a1 -1 - (2)

 In the presence of trend of drift the Dickey and Fuller
equation can be written as

AYt=ao+ yYtl +azt+ CiAYti + gt - 3)

Where a ¢ and t represent the drift and time trend
component respectively.

Null hypothesis

HO: y=0(Non stationary)
Against alternative hypothesis
H1: y<O0/(Stationary)



Unit root test by ADF test Statistic

temperature

Variable ADF value at 1% critical
level value

Number of 5.315 3.71

death

Maximum 4.16 3.71




Results of Regression Analysis

Dependen | Co- T value |Fvalue |Adjusted
tvariable | efficient R square
D 367.27 3.38 19.49* 10.39




Season wise rainfall statistics for All India
and homogeneous regions (mm/month)

salient Statistics for all India and homogeneous regions (mm. ‘month)

Mean

Std. dev

Regions

Winter
Season

Pre.
Monsoon

South-
west
Mmonsoon

Post
monsoon

Winter
Season

Pre.
Monsoon

South-

west
Monsoon

Post
monsoon

ALLIND

120.89

312.24

2145.01

395.71

61.87

68.49

247 .63

123.99

CORIND

81.77

93.25

2193.75

206.92

60.66

37.92

353.69

139.96

NWIND

72.71

66.94

1227 .36

66.12

51.33

33.2

330.89

73.35

WCIND

95.52

144 58

2302 41

283.13

734

72.36

308.22

145.45

CNEIND

17211

24716

23041

304.99

106.12

108.56

230.24

170.62

NEIND

218.61

1430.37

3492 41

293.57

118.02

341.25

39034

238.87

PENIND

10417

437.7

165456

1149.08

98.93

155.07

248.02

303.34

Notes: ALLIND means All India; CORIND means Core India, NWIND means North West India; WCIND means
west central India; CWNEIND meansz Central North east India; NEIND ztandz for North east India and PENIND

stands for penmsular India.




Trends In Precipitation season-wise
across different regions of India

TRENDS IN RAINFALL DURING WINTER
SEASON IN INDLA
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Trends In pre-monsoon Precipitation
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Trends In pre-monsoon rainfall

HEIl pre monsoon rainfall
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Trends In South west Monsoon
Precipitation
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Trends In post-monsoon precipitation
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Malaria prone regions of India

The red colour regions are malaria prone
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Trends in Malaria death 1n India

Trends in malaria death in India
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Gender wise malaria deaths
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Rainfall and Malaria cases

—&— Total Annual Rainfall
—&— Total Malaria Cases




Impact of precipitation on malaria

death In India

Dependent Variable : The number of deaths due
to malaria (MD ) ( where t= 1984, 1985, ------
2010)

Independent Variable : Precipitation (R,) (where
t= 1984, 1985, ------ 2010)

We have worked out unit root test of two time
series variables by ADF test statistic.

After conforming the stationarity of the variables
we have regressed dearth rate due to malaria on

precipitation.



* The regression equation Is given by
Log Kt =b Log Zt

Where Kt = Log MDt - Log MD t-1

Zt =Log MRt - Log R t-1



Unit Root Test by ADF Test statistic

Variable ADF test ADF test Critical
statistic statistic value at 1%
(atlevel) |( at first level
difference)
Log MDt 1.36 6.11 3.75
Log MRt 4.64 7.67 3.75




Results of Regression Analysis

Depende | Co- T - value |F value |Adjusted
nt efficient R square
variable

Log Kt |0.947 52.82 2790.41 |0.99




Trends in Diarrheoa cases In India

Diarrheoa cases In India
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Trends In Dengue cases In India

Dengue Cases in India
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Pattern of disease vector in the coastal area
and drought prone area of West Bengal

Data and Methodology

The study was conducted in two villages of Gossaba block
namely Jamespur and Chargheri in Indian coastal Sunderbans
In 2011. The study selects 30% random sample households
from each village. Total number of sample households In
coastal Sunderbans was 202 .

Similar study was conducted in the two other villages
namely namely Junsura and Baskula under
Sonamukhi forest area in the district of Bankura, one

of the drought prone districts of West Bengal in 2011.
In this area total sample household was 120.



Disease vector In Coastal Sunderban

Disease Jamespur(% of |Chargeri ( % of
hhs) hhs)

Malaria 50.00 65.00

Diarrheoa 19.2 11.00

Vision problems | 9.6 10.00

Skin disease 0.6 6.00

Others( heart 11.5 4.00

related disease)




Disease vector In drought prone areas of
Bankura district

disease)

Disease Junsura ( % of |Baskula(% of
hhs) hhs)

Diarrheoa 65.00 70.00

Malaria 25.00 16.7

Vision problem [6.7 11.7

Others( skin 3.3 1.6




Adaptation options by the hhs in the Coastal

areas of Sunderban

| drinking purposes

Adaptation Jamespur( % of Chargeri (%oof
strategy hhs) hhs)
Use of net from 20.00 11.00
mosquito

Use of sanitation 100.00* 100.00*
Migration 73.00 85.00
Formation of Self-help | 77.9 90
Group (SHGSs),

Borrowing from money | 87.6 82.7
lender

Livestock rearing | 78.8 70.00
Boiling of water for | 8.00 15.00




Adaptation options by the hhs in the Drought
prone areas of Bankura district

Adaptation Junsura ( % of |Baskula(% of
strategy hhs) hhs)
Use of net from 30.00 27.00
mosquito

Use of sanitation 35.00 41.67
Migration 56.67 76.67
Formation of Self-help | 38.33 11.67
Group (SHGs),

Borrowing from money | 65.00 95.00
lender

Livestock rearing 100.00 98.33




What should be done?

Create public awareness on the risks of heat waves and
practices to prevent heat-related illnesses by Disaster Risk
Management Program and World Bank Program.

Set up early-warning system to alert residents and coordinate
an inter-agency emergency response effort before and when
heat waves hit.

Build up capacity among medical and community healthcare
professionals to recognize and respond to heat-related
IlInesses.

Long term measures like changing housing structure, town
planning, increasing green cover etc, short term adaptation
measures like warning, health education, advices on
precaution are resorted by the policy makers to counter the
Impacts.



Governmental Policy of India

Government of India has already started disaster management education
as a part of social sciences.

India is also implementing community based disaster management
program with the help of United Nations Development Program in all-
hazard vulnerable districts.

The Great Famine of 1876-1878 lead to constitution of the Famine
Commission of 1880 and eventual adoption of Famine Relief Code. India
probably has the world’s oldest disaster relief code which started in1880.

National Disaster Management Authority (NDMA) was created and
Implemented Disaster Management Act, 2005 to all stakeholders
Including State Governments and Union Territories & local
administration.



Conclusions

* First, there Is a positive and significant relation
between the number of heat wave deaths and
temperature rise In India. As temperature rises there Is
an increase In number of heat wave deaths and vice
Vversa.

« Second, there Is a positive and significant relation
between precipitation and death rate due to malaria.
The higher Is the precipitation and higher is the death

rate due to malaria.



e Third, In the coastal area of Sunderban and
drought prone areas the common climate related
diseases are malaria, diarrhea, low vision
problems, skin diseases and other heart related

diseases.

« Fourth, use of net from mosquito, use of sanitation,
migration, formation of self help groups, borrowing
of loan from money lenders, live stock rearing and
boiling of water for drinking purposes are the
possible adaptation strategies of the households.



» Thank you for your attention!



