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India reels under
deadly heatvwave

BRACE YOURSELVES IMD predicts increase in temperature
as shooting mercury sparks water clashes across country

SCORCHING TO DEATH

Unuswually hot surmmer has already claimed over 100 lives
Telansans I
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Water trains bring scantrelief here

Ground report from Marathwada region of Maharashtra pa rchad by back{o—back drought years

LATUR, APRIL 27
Harnibhau Kamble, an unem-
ployed labourer in India's
richest state of Maharashira,
is forced to queue for hours in
scorching heat to fetch water
even as the government puts
on trains to ship water to the
region parched by back-to-
back drought yvears,

MAHARASHTRA

Like Kamble, millions of
Indians have been hung out
o dry in the state with the
worst drought infour decades
ravagmg crops, kiling live-
sock, emplying reservoirs
and slowing hydoelectric
power outputl. Mismanage-
ment of water resources, with
powerful politicians pushing
for bigger supples to ndus-
ries, have made the situation
worse, experts say

“The government sayvs itis
bringing water by train
every day, but we are getting
water ance a week,” Kamble
said, after standing in line
for three hours to fill two
pitchers at a tap in Latur dis-
trict, 500 km southeast of
Mumbai in drought-stricken
Marathwada region. Locals
had been hoping a 50-wagon
daily water train would ease
shortages, but they were dis-

PIPE DREAM Residents hold pla stic hoses as Iher!elchwalerhumamemmﬂmwalﬁ mmlnmm uilageuﬂatur REUTERS

463” 44.1° 43.3° 42.2° 40.2°

appointed as the 25 lakh
litres carried by the train
and ferried by tankers to vil-
lages was not enough to
meet the needs of Latur's
five lakh people and Marath-
wada’s 1.9 crore,
Maorathwada, home to
many sugar mills in Maha-
rashira, is one of the several
regions in India that received
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below-average June-Septem-
ber raing in 2015. New Delhi
estimates that overall 33
crore, a gquarter of the coun-
try’s population, are current-
Ly affected by drought.

Water is set 1o get scarcer
over the next two months as
temperatures soar above 40
degrees Celsmus, drying up
Marathwada reservoirs thast

Thu,
mbc mrlhune -__p.zl::-c_-r tr1{>UﬁDLnd13 com/c/9945303
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are now just 3 per cent full.
“That Maharashtra would
face a water crisis was clear
when monsoons falded, vet
the state took no action to
curb supplies to water-guz-
zling industries like beer and
sugar,” said Parineeta Dan-
dekar, associate coordinator
at the South Asia Network on
Dams, Rivers and People.
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“There are limits an how
much water the government
can supply by train. Had it
reserved water sowurces for
drinking last year, the situa-
tion would have been much
better o™ The need of the
hour is cost-effective steps
such asenforcing restrictions
on water use and ensuring
canals do not leak — Reuters

HEATWAVE TOLL SURGES
PAST 4,000 IN 4 YEARS

4,204 people

have died due o Neatwavesinoe
2013 iR March 2016, Union
Minister ¥S Chowdary said inthe
Lok Sabha on Wednesday

87 people

died tll March this year, Chowdary
said inawritten esponse o a
guestion n Parliament

56 deaths

hawe been seenin Telangana,
followed by 19 in Odsha. Andhra
Pradesh has recomded eight deaths,
while Maharashtra, Tamil Nadu,
Kamataka and Kerala have one
casualty each due to heatwave

1,433 people
died in 2013 of whom 1,393 were
fromunddided Andhwa Pradesh

549 died

in 2014, but the toll again rose to
2135in 20015

1,422 deaths
In20 5 were reaorded inAndira
Pradesh, followed by 584 in Telangana

Centre puts onus on
states for drought

New Delhi: Under attack over
dealing with the drought Inthe
country, the Centre on Wednesday
put the responsibility for addmess-
ing the situation on states. Insist:
ing that the government was doing
its bit to provide rebefto those
affected, Agricuture Minister Rad-
ha Mohan Singh said: "The robe of
Centre andstate is dfferent. b s
dearly defined in the manual for
drought management and we Can-
not change it overnight. The Cen-
tre's rofe s o monitor and the
state's rode is to provide assis-
tance and help the affected peo-
ple at grownd level.” — s



Heat Health —2013 News

Home > Ahmedabad = Report

Saturday heats up, cop dies on duty

sunday, Apr 28, 2013, 12:36 IST | Place: Ahmedabad | Agency: DNA . i :
Mercury slips to 43 degree Celsius in

DHA Correspondent
Ahmedabad

[t 15 believed the traffic head constable may have died of sunstroke.

1ME 1IMES OF INDIA, AHMEDABA
THURSDAY, JUNE 6, 2013 sSaturday was hotter than other days, so much

AROUND so that an on-duty traffic police head

GUJARAT constable fell victim to the heat. He fell on

T —— the footpath at Rajendra Park crossroads in

Groom dies of Amraiwadi area of the city due to the heat,

heat stroke - police sources said.
' Palanpur: Severe heat

claimed the life of a :

Wym:rl:dglm;n i P - TTha irmmidant acmrrad son Tridasr arrmmmieer

Bhonjna ge in Dhan- v S | )

era taluka of Banaskan- = E Ahmedabad 44 degree Celsius on Monday, expect worse in coming

on Tuesday. Vela Pa- A R
te1 20 was offering £ da}r'S
e g &S .. ... . Heat wave conditions to continue

No relief from heat, Ahmedbad Gujarat
sizzles at 43.6 degrees

& [ —

THNN May 17, 2013, 00.12AM IST

Press Trust of India , Express news senvice : Tue May 21 2013, 05:03 hrs

hottest places in the state on Monday with both

) ] ) recording a maximum temperature of 44 degrees
AHMEDAEBAD: The city was like a furnace on Thursday when the mercurv climbed to 43.6 Celsius. This is the second time in Mav that the citv
degree Celsius. This was the second consecutive day when the maximum temperature rose is witnessing such high temperature.

Tags: weather condition | Indian Meteorological Department

above 43 degrees.



Heat Health Collaboration:
Scientific Research to Support Policy

e+

- - -

o PHFI, 1IPH, NRDC
partnerships.

a MoUs with |
Ahmedabad Municipa
Corporation & Gujarat
govt.

o Partnerships increase
with CDKN: Emory
University, Georgia
Tech, Mt. Sinai Medical

March 2012:

School. Fact sheet and report
released &disseminated| .
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Heat Is Increasing

AHMADABAD Annual Temp Max [°C]

36

355 h

35 \ A A r\ “‘/A\

/ |
TNy v

325

18580 14882 1954 19586 1958 1830 1832 1994 1998 1895 2000 2002 2004 2008 2008 2010 2mz2
1881 14983 1985 1457 149359 1991 1993 19495 1997 1995 2001 2003 2005 2007 2008 201 2013

ear

Temp Max [°C]
= Linear Trend: 0.30948 “Cldec,
SE=0.10913°C

Data:HOTHAPS Soft



Heat Is Increasing

AHMADABAD Annual Temp Max [°C], Days > 39°C

2 Al /\\ N I
TN AR AT

MR

\

v

!

20
1980 1982 1984
1981 1983 1985

Temp Max [*C]
= Linear Trend: 5.69519 days/dec,
SE=2.32655days

1986 14
1987

ga 1330
1489

1941

1882

1893

1934

1996 1998
18495 1897

Year

2000

2002 2004

1999 2001 2003

2005

2006

2007

2008 2010 2mz2
2008 20M 2013

Data:HOTHAPS Soft



Fighting Climate Effects
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Temperature & Mortality
Impact of May 2010 Heat wave
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The Challenge - Heat Kills

May 2010 compared with

7-day moving average
deaths*, ‘09 and ‘11
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How Does the Heat Kill?

Temperature & Excess Ambulance calls through GVK EMRI 108 of May 2010 Heat

wave
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Data source: Mortality statistics: GVK EMRI 108;

Temperature: IMD




Slum Community Heat
Vulnerability Survey

e Method - 300 slum community members surveyed
(primarily female heads of household); provided
information on behalf of their households, providing
information for a total of 1,650 individuals

e Key Findings — Slum communities are vulnerable and
unaware of temperature and extreme heat dangerous

e Key Recommendations — vy
Educate, Warn & Mitigate g’

d -..1“'"""

_ _resﬁﬁaents



Construction Worker Vulnerability
Survey (HOTHAPS)

e Method — 100 workers from 4 construction sites from
new west zone of Ahmedabad

e Key Findings — All construction workers are working in
dangerous conditions — exposed to heat stress
conditions (above ACGIH* standards); 10 percent
hospitalized at least once during summer

e Key Recommendations —
Educate, Employer Mitigation

& Protective Policies

*American Conference of Governmental Industrial Hygienists




 March 2012 Workshop, Health

Effects of Heat in Relation to

Climate Change

— 2 focus groups held for health
care professionals

— Dozens of semi-structured 1 -
interviews with govt. PR 7 A

CErpA

- physical
Brrak Saring activity.
. poa% afeenoan 8

Informational pamphlets and

hoardings in English (left) and

: | Gujarati (right), circulated to the

Zi=csoo c.mmis fg | public during Ahmedabad’s hottest
=== TN s months in 2011 & 2012.




Blog Posts & Media Articles

Saturday, June 15, 2013 13:31:40 GMT nature.com @ Sitemap

THE WALL STREET JOURNAL. ' INDIA

« PREVIOUS INDIAREAL-

The daily pulse of the world's largest d

MNews Digest Politics Economy & Business South Asia Technol

April 18, 2013, 5:00 AM Mature India ‘ B|Cl-g ) Post
Ahmedabad Preps For Heat Wave

Lag in |Mew user (Subscribe here) Renew subscription

BOIEHCE AND EMNVIEONNEHNT SHLINE

Heat warning system for India’s harsh sun
DOW“TOEarth Home | Mews | Analysis | S &T | Editorial | Column g y

12 Apr 2013 | 11:49 BST | Posted by Subhra Priyadarshini | Category: Climate Ch
Ahmedabad gets its act together

In May, 2010, as many as 51 persons in Ahmedabad, mostly 3
citizens, died of sunstroke when the mercury rose to 46.5°C. {
administrators consider the year as an eye opener; they witng
humble shanties turning into solar ovens, causing sunstrokes
set to work to tackle the problem. This year, the city municipal
corporation has launched a heat action plan which is said to B
of the “first comprehensive early warning system and prepare
plan for extreme heat events in India”.

SDVWIIGCGHDUVARND

NRDC Natural Resources Defense Council Staff Blog

HOME ISSUES CONTRIBUTORS

=

— Top Stories: Fracking | Safe Chemicals | Defending the Clean Air Act

The plan “creates immediate and longer-term actions to incre
preparedness, information-sharing, and response coordinati
reduce the health impacts of extreme heat on vulnerable

populations.” The plan includes issuing alerts, especially to th

Frances Beineck
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Indian ty eads the Way on Protecting People from
Extreme Heat of Climate Change



Recommendations
Policy Papers: Issue for Vulnerable
Briefs Groups and
Primary Actors

NRDC IS5UE BRIEF

Preventing Harmful
Effects of Extreme Heat:

NRDC IS5UE ERIES NRDC ISSUE BERIES e o MunICIpaI
:;:ventinngHarmfulH m Preventing Harmful
t t : 3
kel ey e et o) Government
S  Medical
Providers

 Workers in High-
Risk

&= Giroe Occu patiOnS
e Slum
Communities

Available online from:;
http://www.nrdc.org/international/india/extreme-heat-
preparedness/



http://www.nrdc.org/international/india/extreme-heat-preparedness/
http://www.nrdc.org/international/india/extreme-heat-preparedness/

Heat Action Plan

DRAFT AHMEDABAD
HEAT ACTION PLAN 2013

GULIDE TO HILAT WAYT FLANNIMNG N AHMIDARAD, INDLA

EASY READ.VERSION

Available online from:
www.egovamc.com/downloads/HealthCare/healthpdf/heat_action_plan.pdf



Fighting Climate Effacts

SAVE YOUR e vl won
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e dla cul el

HEAT ILLNESSES ARE PREVENTABLE! ALL SHOULD BE CAUTIOUS.
DIAL 108 FOR MEDICAL EMERGENCIES!
HERE IS HOW YOU CAN PROTECT FROM THE HEAT:

Drink cold I S o St I
water, even | s a2y, ‘: oil
g . SAVE YOURSELF FROM HEAT ==
feal i -~ £ T HE
thirsty. g | CLIMATE CHANGE WILL CAUSE HEAT WAVES T0 8 MORE FREGUENT. e rtorng
ﬁ' THE ELDERLY, INFANTS AND CHILDREN, GUTDOOR WORNERS AND SLUM COMMUNITIES i g i sl e e
| ARE AT HIGH-RISK OF SERIOUS HEALTH EFFECTS FROM HEAT. w1
|

Go to a cool Place :

- Temple

- Mosgque | eRSAmMON  DURNGHEATWAVES  COOUNG CENTERS
Be of bt [ ® Crasts o plan ot gcfian B s ot e Bas Fagsd Trat
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how 71o save younrself

From hear waves NRDC [ :'.:

Dirink waler, chaas, ard other liquids (no Solt drinks)
Stay out of tha sun
Find a place 10 cool down

Wear light clothing

& k¥

Chack in with friends & family

DRINK
MORE
WATER

In case ofan emergency, CALL 1
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Dos & Don'1s
During hear waves

® Dok s, chaas, @ olves Buis (e ol

&  Siay oul of the sun
W Bghl clothing

# Chook in with fronds & family

Symproms TO
wartch for:

Hal rash oF oramps
Fieayy swmnling and wenanans
Headaohs ard nauses

Lock of symaleng despie the heat
Rimd, bt mnd diry akin

Muscie wemnessoecramps. DRINK MORE WATER

Hausas arel voening

People ar high risk: children, elders, ond pregnant women

Ini case of am emergency, CALL 108 m
NRDC (i |,
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Early warning system - CFAN

Alert
Level

Yellow

Yellow Yellow

Likelihood of

Crossing Threshold High

High Med High High Med High

Maximum Temp 44.2°C 44.1°C 43.5°C 42.9°C 42.1°C 41.7°C 41.5°C
(+/- 1 SD) (43.9-44.5) | (43.7-44.4) | (43.0-44.2) | (42.3-43.6) | (41.5-43.0) | (40.8-42.9) | (40.5-42.3)

Probability of

" . 0% 0% 0% 0% 10% 25% 20%
Safe Day

Probability of
"Hot Day"

4% 4% 41% 78% 88% 73% 78%

Probability of

0 ) 0 0 0 0 0
"Very Hot Day" 96% 96% 59% 22% 2% 2% 2%

Probability of

0, 0 0 0, 0 0, 0
"Extreme Heat Day" 0% 0% 0% 0% 0% 0% 0%

Likelihood of Crossing

Threshold
High>75% Med 50-
75% Low<50%

Alert Safe Hot
Levels: <41°C 41.2°C - 43.4°C




Early warning system - CFAN

Date 13-May 14-May 15-May 16-May 17-May 18-May 19-May
14-May High

15-May High High

16-May High High High

17-May High High High High

18-May High High High High High

19-May High High High High High

20-May High High High High High

21-May High High High High

22-May High High High High

23-May Med High High High
24-May Med High High
25-May Med Med
26-May High

If you have trouble seeing the content of this email, you can view an online version here:

http://www.cfanclimate.com/BETA/NRDC/NRDCemailcontent.html

username: NRDC
password: 2013Test



http://www.cfanclimate.com/BETA/NRDC/NRDCemailcontent.html

Early warning system — MET

| BHARAT SARKAR
MINISTRY OF EARTH SCIENCE
INDIAMETEOROLOGICAL DEPARTMENT

DIRECTOR
Meteorological Centre,
= RS/RW Building,
/{iﬁi Aar; Ahmedabad Airport

g 1 Ahmedabad-350003

w@q Tel: 079 22865165/22865012

a w DATED: 23/05/2013

mTl' AT 4 g

PRESS BULLETIN

SYNOPTIC SITUATION::-
GENERALLY NORTH-WESTERLY WINDS ARE PREVAILING AT LOWER LEVELS OVER THE REGION.

LOCAL FORECAST FOR AHMEDABAD: SKYWILL BE MAINLY CLEAR.
MAXTMUM TEMPERATURE WILL BE AROQTIN 432 °C.

TODAY'S MAX TEMP 42.5°C DEP +1 °C
TODAY'S MIN. TEMP 265 “CDEP 0 °C
. H. RECORDED AT 0830 HRES IST_ 67 %o
E. H. EECORDED AT 1730 HRES IST 25 %

EATNFALL FROM 19/0830 HRSIST TO 20/0830 HRES IST 000.0 MM
BATNFALL FROM 20 /0830 HRSIST TO 20/1730 HRS IST 000.0 MM

SEASONAL TOTAL RAINFALL (FROM 010172013 == 005.5 MM DEPARTURE FROM NORMAL=-004.3 MM

Sun rise : 05:55  hrs IST Moon rise : 15:33  hrsIST
Sun set : 19:15 hrsIST Moon set : 04:57  hrsIST

STATE FORECAST :
WEATHER WILL BE_SUNNY IN ALL DISTRICTS OF GUJARAT STATE & IN DIU DAMAN DADRA NAGAR HAVELL.

HIGH TEMPERATURE WARNING:- NIL




Early warning system — MET

MAX MIN. Rainfall Rainfall MAX MIN. Rainfa}ll Rainfall
S R I e Bl B e e R e
Today’s 0830 1730 hrs(mm) Today’s Today’s
hrs 0830 hrs 1730 Hrs
(mms) (mms) (mms)
GUJARAT REGION PORBANDAR 34.2 26.8 000.0 000.0
AHMEDABAD 42.5 26.8 000.0 000.0 RAJKOT 42.0 25.9 000.0 000.0
DEESA 39.8 26.3 000.0 000.0 VERAVAL 33.8 27.0 000.0 000.0
GANDHI NAGAR 41.8 27.5 000.0 000.0 DIU 34.5 26.5 000.0 000.0
IDAR - - 000.0 000.0 SURENDRANAGAR 40.8 26.7 000.0 000.0
V.V. NAGAR - 254 === === MAHUVA 34.8 22.7 000.0 000.0
BARODA 41.2 27.6 000.0 000.0 BHUJ 39.0 26.3 000.0 000.0
SURAT 34.5 27.8 000.0 000.0 K. MANDVI - - - -
VALSAD 34.9 24.6 000.0 000.0 NALIYA 35.5 27.4 000.0 000.0
SAURASHTRA & KUTCH KANDLA PORT 36.1 27.3 000.0 000.0
AMRELI - - 000.0 000.0 KANDLA AIRPORT 41.2 26.6 000.0 000.0
BHAVNAGAR 42.6 26.0 000.0 000.0
DWARKA 32.2 27.2 000.0 000.0
OKHA 33.1 27.9 000.0 000.0




Capacity Building
- User guides

Hoardings have been put up across the city, including this one in front of the VS Hospital



USER GUIDE: AMC’S EARLY WARNING SYSTENM

(For nterrnnal AMC Use Only — Not for Distribution — June 2013)

This user guide ocutlines the three alert levels in the AMC s earlyv warning svstem in
Ahmedabad. The early warmning svstem is an important component of the citv’'s Heat Action
Plan to protect and prepare Ahmedabad s residents for heat events. The heat alerts are
triggered bwv temperature thresholds and correlate with the following color signals:

COLOR SIGMALS

WHITE Mo Alert < 41°C
YELLOW ALERT Hot Day Advisory 41°C —43.4°C
ORAMGE ALERT Heat Alert Day 43.5°C — 45°C

For the earlv waming svstem, temperature forecast for a seven-dayv period will be
communicated to the AMC Nodal Officer and kev health officials via daily automatic
emails. An example email is explained below . The forecasts are developed and generated

from the Climate Forecast Applications Network in cooperation with Georgia Tech.

The AMC Heat Action Plan and its earlv warming svstem are designed to be consistent with
the Indian Meteorological Department and Ahmedabad Meteorological Centre processes.
The Indian Meteorological Department has defined the criteria for heat wawve and the
Meteorological Centre, Ahmedabad currently determines whether to declare a heat wawve, as
discussed in the Heat Action Plan.

The earlv wwarning svstem currentlyv involwves four levels: "INo Alert™; "Hot Dav Adwvisorv ;
“Heat Alert Dav' '; and “Extreme Health Alert Dav™ with color signals. The earlv warning



AMC Nodal Officer

Capacity Building
- Action items

P |

Ke

~ 2 M
eyl JQ

partments

I \Ielu Orange
Action Yellow Orange infle i al pamphlets and posters with X X
o fre! efS! us on heat-vulnerable
neighborhoods.
Activate the alert and local response citywide by notifying the key city departments, the X X X o Post heat-related Tiness prevention Tips and ow o stay cool T ” "
AMC Deputy Municipal Commissioners and the Gujarat state agencies via email urban health centres.
listserve, fax or telephone. AMC HD Encourage routine examination of admitted patients for signs and X %
symptoms of heat-related illnesses.
Display flags and other devices in the appropriate color to communicate the alert. X X X e TD “Adopt heat-related 1Tiness examination procedures at local "
hospitals and UHCs.
Disseminate public messaging about the dangers of heat-related illness through an X X X AMC HD Ensure that adequate medical supplies are available, such as ice X
packs and IV fluids.
AMC Nodal Office press officer and media outlets. AMC HD Increase staffing at hospitals and UHCs, if feasible. %
Receive weekly reports of the public health impact from health officials. CTD Communicate the Tocation of smergency Tacilities for outpationts
Coordinate with the local press and media outlets to publicize heat warnings. without access to water or electricity.
PH and LW Raise awareness within slum communities and caution all X X
patients about health effects of high temperatures.
Increase access to places to cool off, including parks, lakes, swimming pools, public X X X PH and LW Distribute informational pamphlets and outreach < <
libraries, shopping malls, and the BRTS routes communications targeting the most vulnerable populations.
Ensure that communication channels remain operational during the alert.
P 9 PH and LW Collect information from households about the incidence of heat X %
Verify receipt of alert and confirm that appropriate actions are taken. X illness symptoms, conduct surveillance, and provide referrals.
Activate “cooling centers” such as temples and public buildings like libraries and malls, - — -
Press and Media Publicize heat warnings and produce ads on heat-health X %
and/or AMC-run temporary night shelters. awareness, the “Heatline,” and protection strategies.
Open emergency shelters for local communities. Press and Media Increase hoardings, microphone annquncgmems from auto X %
rickshaws, and ads via other media citywide.
Hold frequent conference calls with a coordinated response team to discuss reports and X X ANIC Pross Officer Circutate warnings via text and other media, X
address breaking developments.
Ensure that communication channels remain operational. X 108 Service Disseminate SMS text messages to warn residents.
Communicate the suspension of all non-essential uses of water via the AMC Water 108 Service Post h_eat-related _|Ilness prevention and how to stay
. cool tips on the side of 108 vans.
Project’s protocol procedures. -
108 Service Ensure adequate supply of ice packs and IV fluids.
Communicate to the local utility company to prioritize maintaining power to critical X -~
Y pany top 9P CO Groups Encourage employers to shift outdoor workers” schedules away
facilities (such as hospitals and UHCs). from peak afternoon hours.
Extend hours of temporary emergency centers for residents without water or power. X CO Groups Provide drinking water to vulnerable populations. X
AMC Water Implement a protocol for continuance of all essential uses of
Department water and enforce termination of non-essential use of water
Hold daily conference calls to discuss reports and address breaking developments with X during the event of water shortage.
a coordinated response team. Local Utility Boards Implement a protocol for prioritizing of all essential uses of
. ower to critical facilities and enforce termination of non-
Adjust the alert when local forecast temperatures fall below the relevant threshold by X X X Zssential use
notifying the relevant agencies via email listserve, fax or telephone. — - -
CO Groups and LW Mobilize community leaders to check on and assist vulnerable
individuals in targeted locations.




Next steps Research

» Chart/Record review  pegseprma: |
of all summer afternoon @iyl & 2 ?
emergency room Bt |
admissions

« WBGT temperature
measurements in city =5

e Study on heat resilient
nabitats and traditional
neat protective
nehaviors

e Thermal maps from

WBGT instrument used for temperature

|SRO (pOSSlny) measurements across the city



Next steps - Implementation

* Weather monitoring
stations at 6 spots in
Ahmedabad

e " ° Real-time
2 temperature displays

e Case study on

E 35 - W@ construction workers
Site visit for the purchase of weather for best practices
monitoring instruments . Additional variables

for threshold trigger
determination in HAP
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The Eco-Cooler doesn’t require any electricity to function!
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