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Climate zone

The city of Ahmedabad is an important economic and industrial hub
in western India, located in the center-north of the State of Gujarat
along the banks of Sabarmati River. The city’s urban population has
increased from 4.5 million (2001) to 6.3 million (2011) in just 10 years
(Government of India, 2011; Census Bureau of India, 2011), making it
one of the fastest growing urban regions within India and worldwide
(Kotkin, 2010).

The climate in Ahmedabad on the Koppen climate scale is hot semi-
arid (BSh) with three distinct seasons: winter, summer, and monsoon.
Temperatures usually get extremely hot before the monsoon arrives:
average monthly high temperatures (1971-2000) are 39.7°C (April),
41.6°C (May), and 38.7°C (June), with record high temperatures
climbing as high as 47-48°C.

Heat waves pose a threat for the public health system already today
—not only in Ahmedabad, but also in many other Indian cities. Heat
waves cause fatalities and are related to dehydration, acute heat
illnesses (heat exhaustion or heat stroke), cardiovascular diseases,
kidney diseases, and respiratory diseases (Knowlton et al., 2014). In
Ahmedabad, this particularly affects poor slum dwellers (25.8% of the
city’s population in 2006) (Tran et al., 2013) where adaptation options

such as adequate drinking water supply or air condition are frequently
missing and poor environmental conditions (e.g., water quality, air pol-
lution) and work conditions (especially for outdoor workers) already
exacerbate pressures for human health (Knowlton et al., 2014).

Climate change is expected to increase the frequency and intensity
of prolonged periods of high temperatures (Smith et al., 2014), with
urban heat islands likely exacerbating vulnerability to extreme heat
caused by global warming (Smith et al., 2014).

In this context, a team of American and Indian research institutions,
the Indian Institute of Public Health, and the Ahmedabad Municipal
Corporation joined forces following a severe heat wave in 2010 to
start the Ahmedabad Heat and Climate Study Group (see Knowlton
et al., 2014). The group’s task focused on the design and imple-
mentation of two distinct but integrated instruments: a Heat Action
Plan (HAP), and an Extreme Heat Early Warning System that informs
the HAP (Knowlton et al., 2014; Ahmedabad Municipal Corporation
[AMC], 2013, 2015).

The HAP integrates awareness-building (alerting the population on
heat risks and prevention measures) through different media, capac-
ity-building programs for health professionals, and a simple warning
system. Classification of heat emergencies according to their degree
of severity triggers a different set of responsibilities and actions for
each institutional actor participating in the HAP. The Extreme Heat
Early Warning System comprises a probabilistic weather forecasting
system for extreme temperatures and the probability that specific
extreme temperature thresholds will in fact be exceeded. Heat waves
are projected with a seven-day advance lead time in order to allow
Ahmedabad officials time to plan and coordinate public health and
interagency responses.

The design and implementation process of both HAP and the Extreme
Heat Early Warning System included considerable stakeholder feed-
back: for example, the project's needs assessment — focused on
the characterization of susceptible populations, evaluation of earlier
heat wave impacts, assessment of health sector capacity to deal
with heat wave conditions, and the like — organized comprehensive
focus group meetings and roundtables with experts such as medical
professionals, meteorologists, and health agency personnel, but also

Heat Alert

Dos and Don'ts During a Heat Wave:

Symptoms to Watch For:

«Lack of sweating despite the heat
-Heavy sweating and weakness
-Muscle weakness or cramps
«Headache and nausea
-Heat Rash or cramps
Red, hot and dry skin
«Nausea and vomiting

People at Greater Risk: Children, the Elderly, and Pregnant Women

Case Study 10.1 Figure 1 Alerting the population on heat risks and prevention measures.

Source: Adapted from Knowiton et al., 2014
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included community leaders and media experts. Site visits to hospi-
tals and informal settlements to understand community needs and
to gain trust also among non-expert participants complemented this
broad approach (Knowlton et al., 2014).

This open and participatory approach has been conducted at all
steps of HAP and Extreme Heat Early Warning System development,
from the initial project design phase to data collection to interven-
tion development and project implementation. In fact, maintaining
communications open and coordinated at all stages of the project,
including the possibility to discuss working methodologies with
experts and non-experts, has strongly contributed to establishing
trusted relationships between the project team and partners while in

turn also increasing overall acceptance of the outcomes and buy-in
from relevant stakeholders (Knowlton et al., 2014).

Both the HAP and Extreme Heat Early Warning System are cur-
rently implemented and in use (AMC, 2013, 2015), and evaluation of
effectiveness and efficiency of the project is currently ongoing.
Future plans for Ahmedabad include the integration of additional
components into the project approach (e.g., promoting green infra-
structure for cooling microclimate or developing dedicated heat
avoidance training programs for children and their mothers), but also
studying existing air pollution problems in Ahmedabad as a possibly
confounding factor for heat-related mortality and transferring exist-
ing measures to other cities across Gujarat State.
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