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1. City Profile- Bhubaneswar

Bhubaneswar city is the largest city and capital of Odisha and located on the east coast of
the Indian peninsula. Bhubaneswar is categorized as a2Tegy. An emerging information
technology (IT) and education hub, Bhubaneswar is one of the country's faseskoping

cities.

WARD MAP i

Bhubaneswar Municipal Corporation

Figurel: Bhubaneshwar City location Map

Location 85°44' E to 85°44' 'E longituc
andH nc MHU (2 H

Height above main sea Level 45 m above Mean Sea Le\
(MSL)

Total area (sg. km) 135 sgq.Km (Census, 2011)

1.1 Demography

Bhubaneswar, has a population of about 8,40,834 with a population density of 6,228 per sq
km (Census, 2011). Due tacrease in employment opportunitiesnd migration, population
growth hasincreased.

Tablel: Demography Trend ( 19€D11)



1981 2,19,211 107.80 2,357 92.91

1991 4,11,542 87.74 3,299 124.74
2001 6,48,032 57.46 4,800 135
2011 8,40,834 29.6 6,228 135

Source : Census of India

TheUN report The World Cities in 2016, reports city agglomeration population for 2016, as
10.26 lakh, which was projected to increase to 14.39 lakhs by 2030, with an annual
percentage of change being 2.4%. P04.8 reportagain predicts the population to increase

to 14.80 lakh, with the average annual rate of change being 2.5 when compared to the 2018
population of Bhubaneshwar Urbakgglomeration.

Table2- Bhubaneshwar Urban Agglomeration

2030 20002016 20162030
1,439,000 (Urban Agglomeratior 30 2.4

2030 20002018 20182030
1,480,000 (Urban Agglomeratior 3.0 2.5

Source : UN World Cities Report , 2016 & 2018

1.2 Urbanization

In 1956, the buikup area increased to 1654.9 ha because it became the capital city of the
Odisha after 1948, as most of the people migrated from rural area to urban area because of
the employment opportunity, economic development, and good transportatitc. During
19302010, urban area expansion continuously increased from 104.9 ha to 14008 ha due
to the population increased The residential land use cover has increased from 9% (2000) to
15% (2000), with agricultural land though occupying the largest-taveér has decreased
from 31.6% (2000) to 24.59% (2010). The residential-bpihirea has however increased by
2011, withshrinking agricultural plots.



Thecity isspread acros$7 Censusvardsand has been experiencing very higtowth both

in terms of urban built as well as population, with almddgt6 authorized and 320 un
authorized slum with 3.01 lakh populationand 80630 households (2014)with the
majority of slums lying along railway line, national highway and natural streams. Most of
the water logging problems are also reported in these areas especially where the natural
drainage system has been disturbed by huraativities.

1.3HazardVulnerability

The unique geo climatic conditions in the eastern coastal plains of the state, makes
Bhubaneswar the capital city more vulnerable to multiple natural hazards like earthquake,
heavy winds, cyclones, floods etc. Thedrdzand vulnerability assessment indicates the city

to be prone to hazards likeyclone winds, floods, water logging, epidemics, and heat
waves

For the past three decades, the state of Odisha and in particular, Bhubaneswar city has been
experiencing unprecedented contrasting extreme weather conditions; from heat waves to
cyclones; from droughts to floods. The city recorded 4&.1n April, 2016highest recorded

in last 3 decades, with the highest recorded in 1985 &c45he number of Heat wave and
severe heat wave days have increased over decades, recording almost 25 days in 2014, 19
days in 2015 and 10 days in 2018 (IMD)



2. Heat Wavesand Ne=d for Heat Action Plan

2.1 Heat Waves

As per the National Disaster Management Authority, a Heat Wave is a period of abnormally
high temperatures, more than the normal maximum temperature that occurs during the
summer season. According to Indian Meteorologi@epartment (IMD), a heatwave
condition is when the maximum temperature of a station reaches at least 40°C or more for
Plains, 37°C or more for coastal stations and at least 30°C or more for Hilly regions.

()
Heat wave Scenario 40°C 30°C
Maximum Temperature Plains Hills
Heat wave conditions prevail when... {Sewvere heat wave conditions prevail when....
Normal maximum  Deviation from i Normal maximum Deviation from
temperature normal i temperature normal
AN [0 0 8 AN 0 0 8
Abowve Above
0 o 1] 0
40 c 4"5 C or more 40 c 6 C or mare
(TR T
w I | b 4
At or below At or below
[+] 0 a
40 C 5-5 C or more 40 c 7 C or more
When should a heat wave be DECLARED?
Recorded maximum temperature
At or above At or above
4‘ 5 O C for all locations 4‘ 0 OC for coastal locations

Figure2 - Criteria for Heatwave in Plains. Coastal and Hilly Regions

Last 50 years have witnessed a hike in the frequency of hot days, nights and heat waves in
the world (IPCC, 2014)ndia has experienced a number of heat wavedances, since
2006, and average temperature during 2018 was significantly above normafG+athbve).

The year 2019 was the seventh warmest year on record since patde records
commenced in 1901. June and July 2019 have been the hottest month rdobsallyg with
National Oceanic and Atmospheric Administration (NOAA) confirming June 2019 being
hottest on records, 0.9% above normal average.

Under 2C warming scenario, the frequency of heat waves in India is projected to increase
by 30 times the cuent frequency by the end of the century. The duration of heat waves is
alsoexpected to increase 92 to 2d@6ld under 1.5 and € scenarios. Coupled with poverty

in South Asia, the impact can be severe. Future projections of temperature indicate a steady
increase across the three periods (2030s, 2050s, 2080s), with anomalies rea&ii@got



high emission scenarios by 2080. Higher daily peak temperatures of longer duration and
more intense heat waves are becoming increasingly frequent globally dueinatel
change. Extreme temperatures are among the most dangerous natural hazards but rarely
received adequate attention.

1.0
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Figure3-Annual mean land surface air temperatures anomalies 12018. IMD, 2019

2.2 OdishaStateand Bhubaneswar Ciycenario

In Odisha, bat wave has become a menace during hard summer and prolonged causing
insurmountable human suffering. The poor people, farmers and workers are the most
vulnerable groupsin the year 1998, the State of Odisha fd@ unprecedented Heat Wave
situation, as a result of which 2042 persons lost their lives. Though extensive awareness
campaigns have largely reduced the number of casualties during post 1998 period, still a
good number of casualties are being reported ea@ar. Bhubaneswar experiences high
daily temperatures in the summer season, with extreme temperatures being above 40°C for
several daydn the year 1998, Bhubaneswar experienced one of its worst heat waves with a
death toll of 123 persondt is observd in the study that the total heat wave events have
increased ovethe pasttwo decades. The city has witnessed steep increase in the past
decade post 200 andmajor measure heat wave events are observed in 2@dbwed by

2016 and 2012.



HEAT WAVE/SEVERE HEAT WAVE CONDITIONS
SUMMER SEASON (Mame) Bhubaneswar
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Figure4-Heat WaveConditionsn Summer season (192018), Bhubaneswar. Source: IMD

2.3 Impacts of Heat Wave

| SIadG 61+ @S Aa || aairftSyd RAalFadSNE |yR | ROSNI
people. Heat Wave has emerged asnaajor Health Hazard. WMO predicts Heat Wave

related fatalities to double in less than 20 yedtgalth impacts of heat are more severe in

urban areas, where residents are exposed to higher and nocturnally sustained
temperatures, due to the Urban Heat Isth(UHI) effec{Climate Council of Australia, 2016)

Recent Study by Tata Centre of Development, University of Chicago warns that 1.5 million
people may die by 2100 due to Extreme Heat due to Climate Ch&wsjer to Table 3of

the heat related Mortality Records. The baseline death rate due to heat induced climate
change in the early 2000s in India was 550 per 100,000 of the population. There has been a

10% increase upon current death rdteélimate Impct Lab, 201

Year No. of Death Record
due to Heat Wave

2010 1274

2011 798

2012 1247

10



2013 1216

2014 1677
2015 2422
2016 1111
2017 220
2018 25

Source: NDMA, Ministry of Home Affairs, Gol, 2019

Table3-Heat Wave Mortality Records

Il INRBgAYy3IT AYOARSYOS 2F KSIHGgl oSa KIa | airday.

and even triggers health complications that may lead to mortalityjus Heat wavean be
viewed as anajor climatic hazard in the citgspeciallyaffecting the vulnerable population.

2.4Need for Climate Adaptive action planBhubaneswar

The impact of climate change on mortality from thermal stres8lubaneswamay be
significant. Owing to its ge-climatic, geological and physical featur&hubaneswaris
vulnerable to all major natural hazards namely, ulybt, flood, cyclongtsunami etc.

Existing Plangpre-2020) are generic and do not addresaction required at regions
wards, vulnerablegroups, climatological and spatial variation of the cityscapes
planning appropriate adaption and mitigation actions.

Vulnerable population and city authorities lack the resources to adapt to heat weaeese,

a comprehensive Heat Stress Action RIESAP) is needed to combat the dangers of Heat
StressAs per the guidelines, the heat action plans underline measures like capacity building
of healthcare professionals, updating records to track emergency cases, running specialized
dispensaries duringgak summer, collecting redéilme information and regulating the timing

of construction and outdoor workers concerned.

Though the impact of heat waveas been knowrover the decades, it was not until 2016
GKFG bb5a! F2NXNdz | § SR {idoSDf AdtibrdBaR; PredeyftiSraandt 2 NJ
Management of Heat | @S Q (2 KSt L) (-#&cfve d@pprdbachSamitigate]tie |
heat stress.
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ALERT CATEGORY ALERT NAME TEMPERATURE
THRESHOLD (CELSIUS)
REDALERT | Exreme heataletday | Grealer than orequal 045
ORANGE ALERT Heat alert day 431 44.9
YELLOW ALERT Hot day advisory 4117 43
WHITE ALERT No alert 40
Source; NDMA guidelins

Heat alers thresholds vary from city to city, based on their geography
climatology.For example, in the state of Odisha, the following thresholds are se
different citiesduring the summer months.

City Yellow Red Alert
(Extreme Heat Alert Day)

 Bhabanipatna 42.5 43.0
43.5 44.5
39.5 40.6
' Jharsuguda | 44.0 445
44.3 45.0
Keonjhargarh 40.0 41.0
40.0 40.8
Koraput 37.0 37.4
37.0 37.6
33.5 35.0
Sambalpur o a5
43.4 44.5
41.1 42.6

Table5-thresholds are set fatifferent cities during the summer months

Bhubaneswar rapidly growing urban centre with a population of 837
(Census 2011). The city experiences hot and humid summers, starti
March and continuing up to July, when the advent of monsoon rains ue

12



relatively cooler weather. The thresholds for Bhubaneswar city have |

S [ IR R [l T Y . [ W I L [ PR L | I B -

Heat Health Temperature Waing for Bhubaneswar

| 20 RFé& | ROAEAZNE . gy

| SFd £ SNl RI & Od)anM

Table6-Advisory Threshold for Bhubaneswar by NDMA

3. Climate Adaptive Heat Action Plan f@&hubaneswar

3.1Introduction

Integrated Research & Action for Development (IRADe) is preparing a Climate Adaptive Heat
Stress Action Plan for the city Bhubaneswam collaboration withBhubaneswar Municipal
Corporation,Indian Institute of Publi¢iealth (IIPH)Bhubaneswar and Odisha State Disaster
Management Authority (OSDMAThe project is supported by International Development
Research Centre (IDRC), Govt. of Canabla.Heat Stress Action Pldeveloped through

this initiative will support the city imprioritizing and integrating adaptive resilience within

the agenda of climate resilient smart cities.

Climate Adaptive Heat Action Plans

1 Provide a frameworKor implementation, coordination and evaluation (¢
extreme heat response activities in cities

91 Alert those populations at rislof heatrelated illness in places wher
extreme heat conditions prevail.

1 Include concerned departments to reduce the impact of heat waves
health as part opreventive management.

3.2 Climate change in Bhubaneshwar
The climatological parameters that influence heat wave are high temperatures and relative
humidity of a region. The climatological parameters analyzed were: Maximum Temperature

13



(Tmax), Minimum Temperature (Tmin), Relative Humidity were measured in thanmgan

8:30 AM [RH (830)], and Relative Humidity measured in the evening at 5:30 PM [RH (1730)].
The mean monthly values of these parameters for the summer months of March, April, May
and June were plotted against the lotgym climatological mean for thesparameters for

the respective months, to see the deviation in these parameters for the mentioned months
over 20082018

Month Average - Average Deviation
Tmax | Mean Deviation from Tmin Mean from Mean
(2001 cc) |Tmax | MeanTmax | ., Tmin Tmin
2017) . <) . o
(°C) ¢ < )
March +35.1 +1.15 +22.3 +2.7
April +37.2 -0.95 +25.1 0.1
+36.25 +25.0
May +37.5 -1.25 +26.5 -1.5
June +35.2 +1.05 +26.1 -1.1
Tmax Maximum Temperature, TmmMinimum Temperature,
Source: National Dat@entre, IMD

Table7- Maximum and Minimum Temperatures, Average Mean, and Deviation from Mean for the City of Bhubaneswar
between 20012017

The average deviation in Tmax value for entire summer period over the study duration of 11
years is 0.89 °C, in Bhubaneshwar. All of these seven summers have shown, the mean Tmax
value above 37 °C. The average deviation in Tmin value for the entire summer season over
the 11-year period comes out to be 0.37 °C, with maximum deviation in sea$amalalue

was observed in 2010 (1.425 °C)

Variation of Mean Monthly Maximum Temperatre (Tmax) for
Summer Season in Bhubaneswar during 20088

38.5
38
375
37
36.5 36.4

36 ‘/35 3055 3325 36.25 3825 3025 3025 3825 3925 36.25 36.15

65
35.5
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

TemperatureAC)

Year
—o—Mean_Tmax_Summer (March, April, May, June)
—e— Climatological mean for Summer (March, April, May, June)

Figure5- Variation ofMonthly Mean Maximum Temperature in Bhubaneswar for Summer Seasor220@3
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Variation of Mean Monthly Minimum Temperatre (Tmin) for
Summer Season in Bhubaneswar during 20088
26.5
26
%.f; 25.525
3 255
o
8_ 24.975 25 25. 25
5 = 2 2’5 35 2.5 ? ? 25
= > 24.925 24.675 24,875
24.7 '
24.5
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year
—e— Mean_Tmin_Summer (March, April, May, June)
—o— Climatological mean for Summer (March, April, May, June)

Figure6- Variation ofMonthly Mean MinimumTemperature in Bhubaneswar for Summer Season-2008

Month iati iati
RH (830) Average | Deviation RH (1730) Average Deviation

2004 %) Mean RH| from Mean RH %) Mean RH | from Mean RH

2017) (830) (%)| (830) (%) (1730) (%) | (1730) (%)

March +76.65 -2.28 +57.61 +6.97

April +72.65 +1.72 +63.08 +1.50

+74.37 +64.58

May +74.82 -0.45 +66.73 -2.15

June +81.64 -7.27 +76.27 -11.69

RH¢ Relative Humidity

Source: IMD

Table8-- RH 830, RH173Byverage Mean, and Deviation from Mean for the GftBhubaneswar between 202017

Maximum deviation for RH (830) was observed in the summer of 2008 (5.38 %), followed by
2010 (3.88 %). The average deviation over thgddr study period comes out to be 2.07%.
Maximum deviation in RH (1730) was obserirethe summer of 2008 (5.17 %) and 2010

(5.17 %), followed by 2018 (3.17 %). After 2015, an increase is observed every year till 2018.
The average deviation over the-Ygar study period comes out to be 1.34 %.

15



Variation of Mean Monthly Relative Humidity at 17:30 hrs IST [RH (1730)] for entire summer period in
Bhubaneswar during 2008-18

65.65

64.5825

64.5825 64.5825 64.5825 64.5825

64 645822 64.5 N—e—"" 643825 64.5825 64.5825

64

Relative Humidity (%)

60.5

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

=¢=NMean_RH (1730)_Summer (March, April, May, June) =o=Climatological mean for RH (1730) Summer (March, April, May. June)

Figure7- Variation of Morthly MeanRelative Humidity 173 Bhubaneswar for Summer Season 22088

The climate parameters, show a sharp increase in the month of March, which
suggests Bhubaneswar is experiencing relatively more heat in the month of M
Increase in minimum temperature along with evening humidity too will lead to
increase in Heat Stress.

There is clear evidence of climate variability leading to increase in number of heat wave
events as well as early arrival of hot days. Local auikeriieed to be prepared earlier in

the month of March. March is usually considered the transition month between winter and
summer, and such a sharp increase in temperature and relative humidity in March will not
provide people sufficient time to acclimatizwhich may lead to an increase in human
morbidity and mortality.

3.3 Thermal Hotspot Maps for Bhubaneshwar

The surface temperature maps of the city is developed usAlgDSAT 8atellite dataand
superimposed on the warbdoundaries map of the citp develop the city hot spot area.
Wards with temperature abov40 degrees Celsiwgere delineated across the city

16



Map showing Land Surface Temperature in Bhubaneshwar on 12 April 2017

Thermal Hotspots in Bhunbaneswar identified
Hot-spot wards: using LandSat B data dated 12th April 2017
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Map: Ward level Hot Spot Map of Bhubaneshwar city

3.3ldentification of Wardlevel vulnerability Bhubaneshwar

Bhubaneshwar Ward Number
SurveyedHotspots

Neheru palei, Infocity backside 1
Sriram Nagar slum 5
Jagannath Ambatota slum 6
Sailashree vihar, Mahavir vasti 7
Munda sahi, Rangamatia upara sahi 9
Doordarshan kendra 12
Ekamra villa 15
Ghatikia village 23
Mangala slum 20
Subash nagar slum 65

Heat stress vulnerability across the above identified wards in hot spot areas of
Bhubaneshwar were analyzed using the comprehensive index, comprising of nine sectors
Sanitation, Water, Electricity, Health, Transportation, Housing, Cooking, Awareness and
Heat symptomsand their respective sub sectors.

Thecumulative ward wise heat stress vulnerability analysiglicated, nearly 4
wards in west Bhubaneshwar are highly vulnerable and minimum basic amenif
available to the vulnerable group to cope with heat stress

Cumulative VulnerabilitvBhubaneshwar
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3.4Impact on Health and Livelihood

18



Effect of heat stress on health and productivity of higtk population in Bhubaneswarhe
study aimed to assess the impact of haatess on vulnerable populatioA surveywas
conductedduring MayJune 2018 on vulnerable households and individuals with high risk
occupations. It identified 10 hegpot clusters in Bhubaneswar city and interviewed 25 to 30
randomly selected households, and about 100 individuals with-hglhoccupation (HRO

Key Findings
Household

1. At household level, the frequently reported symptoms of exposure to heat stress were:
sweating (91.4%), headache (45.4%), dizzineds9%d), %), dehydration (37.1%),
excessive thirst (30.2%), and heat rash (29.9%). The melils@omfort period ranges
from 10 am to 4 pm. Majority of respondents were aware of the treatment facilities
available within the city, though the most preferred methods for receiving {s&@ss
information were Radio/TV (78.4%) and Newspapers (27.5%).

2. Comfortable clothing, using hand fans, electric fans/AC/cooler, and drinking water
frequently were frequently used mechanisms to cope with k&ta¢ss at individual level.
About 77% and 63% households sought treatment from public and private healthcare
providers, respectively. Distance and poor quality were the major reason for not availing
public health care services. Though majority of households (84%) used piped water as
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household level.

3. With respect to financial risk protection, it was found that about 83% households did not
have any health insurance.

High Risk Population

1. 99% of high risk population faced problem due to h&teéss. Some of the frequently
reported symptoms were: sweating (95%), excessive thirst (53%), dizziness (52%),
headache (41%), heat rash (41%), dehydration (29%), and heat cramp/muscle cramp
(17%). With respect to their health seeking behavior, it was found that 79.8% of
respondents sought #atment from public healthcare providers. Distance to health
centers of service(48.4%) and poor quality (25.8%) have emerged as the main reasons for
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average, each respondespent INR 182/towards treatment. Further, 90% Heat Related
lliness (HRI) has no health insurance.

2. Drinking water frequently (92%), comfortable clothing (57%), frequently splashing face
with water/ wet cloth (38%) were most soughfter mechanismsd cope with heat
stress, since almost none (98%) had cooling facilities at workplace.

3. Two third of respondents reported that they had taken leave during summer due to
excessive heat and the average length of such leaves was found to be 6 days. Albout 52
respondents reported loss in monthly income between INR 1,000 and INR 10,000.
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5.5 Wage and Productivity Loss due to Heat Stress

Wage loss occupation wiseCasual workers are the ones majorly affected by the heat
stress. The majority wage loss is observed in the casual labours across various occupation as
they are highly exposed to the direct heat. The average wage loss in the city is the range INR
1 to 999.

Wage loss gender wiseéMajority of the males reported wage loss due to heat. The average
monthly wage loss for women is INR 600 while meals it is INR 700.

Productivity loss40 % of the people reported productivity loss ranging from eithéb61

days, which include number of reduced working hours and absenteeism from the work. It is
observed that majority of the males have reported maximum productivity loss. In addition,
the awrage loss in number of days due to extreme heat event in both males and females is
1 day. Casual laborers are the most vulnerable and have reported majority of productivity
loss across all the occupations. This could be due to the prolonged exposuratto he

Casual laborers are the most vulnerable and have reported majority of product
loss across all the occupations. This could be due to the prolong exposure to h

Gendersensitive impact of heat stress

Women and men experience thermal stseslifferently and gender inequalities affect
women's ability to adapt. Studies on gender inequality indicate that women are more likely
to suffer the various effects of climate change. Their lack of awareness of adaptation and
mitigation measures and exdion in adaptation decisiemaking behaviour are mutually
reinforcing that increases their exposure and vulnerability.

Given lower thresholds of physical endurance and generally poor nutritional status apart
from the biological factors, it is critical tavéw the health effects of heat stress or thermal
stress among women, especially socially and economically marginalised, to draw any
adaptive intervention or policy formulation to ensure their we#ing and economic
productivity

The study showed broadasd heat distress among the poor working women at a
subsistence level of employment. Most of them reported suffering from heat exhaustion,
heat rash, dehydration, fatigue and not being able to seek medical advice to avoid spending
on medical consultation ah medicines. Dehydration was reported by women with poor
access to drinking water at the workplace.

The study done by IRADe suggests a higher vulnerability to heat stress for poor working
women with inadequate access to resources and information and control over the available
resources. Heat stress vulnerability of pregnant women can even be higher.
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4. Mapping ofHeat Hotspots

The thermal hotspot maps give insight into the differences in hot spot distribution within
cities. Identifying hot spots within a city can help focus interventions where they are most
needed during heat waves.

WeO2y aARSINZ WKRGF & GKS | NBFa gAGKAY
temperature in excess of the average monthly maximum temperature.

Such thermal maps provide information about the areas which have the accumulation of
hotspots, and therefore population living there is under high physiological and -socio
economic risks due to thermal stress. Thus, specific measures to curb the problesatof
stress for the resident population can be taken using these maps.

The hotspot maps so generated are useful for policymakers and city administrators in
analysing the local factors contributing to hesitess in different wards and devising
mitigation options to reduce heat stress in these areas.

4.1 Ward level Thermal Heat Spots

To assess spatial distribution of heat stress at ward levBhimbaneswarwe followed an
approach when we first mapped thermal heat spots through remote sensing using LST
images. Thermal hotspots maps were developed using Landsat 8 data. The LST derived from
satellite data (NDVEK Normalised Difference Vegetation Index and lLgBnd Surface
Emissivitywas validated with ambient air temperature recorded by IMD station withie

city as well as the data received froin AWS stationinstalled within the city byBMC
Landsat 8 provided a range of opsaurce data at a spatial resolution of 30 Bata of the

years 20172018 and 2019%vere employed to map LST. Shapefil@btibaneswamunicipal

wards and slum distribution data was obtained BMIC LANDSAT data captures the Land
surface at 10:30 AM (IST) in the morning. The methodology flow credrbven below
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Identification of Thermal Hotspots
with LST >42 °C
l‘— I Slum Distribution Map
Identification of Vulnerable Heat
Hotspots

Figure8-GIS Methodology for @htification of vulnerable heat hotspots

The LST derived from satellite data was validated with ambient air temperature recorded by
IMD station within the city as well as the data received from 20 AWS statitel @l
within the city by RMCTo mark the high temperature areas withBhubaneswarcity,
thermal hotspot maps were prepared to map araeish temperature higher than 4, and

were marked as thermal hegpots. Landsat 8 data @fpril and May o2017were employed

to map Land Surfaceemperature (LST).

Map showing Land Surface Temperature in Bhubaneshwar on 12 April 2017

Thermal Hotspots in Bhunbaneswar identified
Hot-spot wards: using LandSat B data dated 12th April 2017
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Map showing Land Surface Temperature in Bhubaneshwar on 14 May 2017

Tharmal Hotspots in Bhunbaneswar identified

Hot-spot wards: using LandSat 8 data dated 14thMay 2017
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Looking at the LST maps April and May 2017, it is observeugher
temperature is consistently experienced in ward numbgr8, 5, 6, 7, 9, 12
15, 52, 23, 20and 65.

4.2 ldentification ofUrban Heat Islands

Urbanareas typically experience higlteand nocturnally sustainadtemperatures because
of the "heat island" effect (Oke, 1987; Quattrochi et al., 20@dnilar trend of urban heat
islands is observed Bhubaneswacity due to urbanization and land use patterns

Within the city it was observed there was maximum temperature deviation up
1.15degree Gand maximum deviation in Minimum Temperature wes7 degree C.

While yellow alert is being issued in the city based on the weather observatory of Bvlip, e
warning alerts can be provided to the heat hot spots. This will also help in prioritised actions
for the heat hotpot locations within the cityThe map showing distribution of ambient air
temperature across Bhubaneswar a8 May 2018 is shown below.
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Map: Distribution of ambient air temperature across Bhubaneswar for May 2018

5. Vulnerability Mapping

5.1Vulnerable Areas

The hot temperatures during the heat wave often result in some parts of the city getting
much hotter than rest the city. The asurface and soil temperatures in these areas are
influencing the overall temperatures often result in considerable discomfort to people
occupying these spaces. Henceforth, making it important to identify such areas in order to
minimize any potential medat impact The spatial documentation of heat related health
risks in addition to the biophysical vulnerabilities will help policy, planners, medical
stakeholder etc. in developing heat preparedness plans at local scale in the city.

Vulnerable areas withithe city is classified as under:

Slums The poor in these areas are affected much more due to their poor coping

mechanisms and limited ability of the inhabitants especially women to respond to health
challenges during hot temperatures. The night time outdoor microclimatic conditions

along withpoor housing structure and no access to services make it extremely difficult for
people to cope with heat stress. Consequently. acutely affecting the health of people living
it these areas. The women of these areas faces its brunt the most as they ndtawalyo

deal with heat wave but also have to make arrangement for services such as water etc

Low income group neighborhoodsThe inhabitants of these neighborhoods constantly
suffer from heat stress due to poor built up environment, limited access telssvices

and poor housing material. It has been observed that people living in higher floors, with
poor ventilation and bad housing material compounds the impacts of heat related
impacts. People with disabilities and chronic diseases are worst suffefsvamen in

25












































































































































































































