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Population  

(Metropolitan  

Region)

Rawalpindi-Islamabad: 2,590,000

Multan: 1,950,000

Faisalabad: 3,675,000

(Demographia, 2016)

Area  

(Metropolitan  

Region)

Rawalpindi-Islamabad: 427 km2

Multan: 207 km2

Faisalabad: 181 km2

(Demographia, 2016)

Income per  

capita
US$5,580 (World Bank, 2017)

Climate zone Rawalpindi: Cfa – Temperate, without dry  

season, hot summer

Multan: BWh –Arid, desert, hot  

Faisalabad: BWh –Arid, desert, hot  

(Peel et al., 2007)

Changes in temperature are the most accurately predicted conse-

quence of global climate change. Summer temperatures in Pakistan

have increased by an estimated 3°C from 1961 and 2007. The

impacts of temperature changes and the return on investment in

climate-resilient shelter in Rawalpindi, Faisalabad, and Multan were

studied. Temperature increases will make cities unaffordable

for the poor. Shelter design modifications (i.e., passive cooling) to

reduce heat impacts are likely to have positive economic returns at

the household level; however, these measures need to be supple-

mented by measures to improve the provision of municipal services.

Pakistan is experiencing a considerable increase in temperatures.

Heat wave events are a major cause of weather-related morbidity

and mortality in Pakistan. Rawalpindi (at the foot of the Hindu Kush

mountain range), Faisalabad (in the central plains), and Multan (in

the hot desert) represent a range of conditions in Pakistan and rank

among the top five most populous cities in the province of Punjab

(see Case Study 11.3 Figure 1) and some of the fastest urbanizing

centers in the world. In all of these locations, increases in tempera-

ture are a central concern. Summer peak temperatures of 50°C in

Multan have been officially recorded, with unofficial sources report-

ing temperatures that exceed 53°C. Even Rawalpindi, at the base of

the mountains, has recorded temperatures in excess of 46°C.

Climate extremes may often cause damages linked to structural and

owned assets – however, in the case of heat in Pakistan, heat does

not affect the housing structure but causes direct harm to the people

who live in these shelters. Shelter design can alleviate or exacer-

bate the extent of heat stress. Newly migrated (in the past 20 years)

low-income households residing in formal and informal settlements

in Rawalpindi, Faisalabad, and Multan are often well-established,

with brick and reinforced concrete houses. Brick houses in these cit-

ies have a high thermal mass and little to no ventilation, which make

them vulnerable to current and future heat extremes and the asso-

ciated health impacts (Vandentorren et al., 2006). The thermal per-

formance of concrete, the most common roof material in Pakistan,

makes it an unsuitable construction material for heat-resilient hous-

ing. Concrete roofs elevate nighttime temperature within houses by

approximately 3°C. Households in Multan are already spending half

of their income on measures to reduce heat stress and health care

costs arising from heat exposure. Expected temperature rise due
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Case Study 11.3 Figure 1 Vulnerability study sites in Pakistan –Faisalabad, Multan, and Rawalpindi.
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to climate change would make these costs higher than the income

of these households in all locations except Rawalpindi, which will

exhibit conditions similar or worse than present-day Multan accord-

ing to current climate change projections.

IMPACT OF HEAT WITH RISING TEMPERATURES

Temperatures within settlements currently reach levels that have a

substantial impact on human health and productivity, and these

levels are likely to increase substantially over time due to climate

change (see Case Study 11.3 Figure 2). Temperatures in the north-

ern cities of Pakistan are projected to increase markedly over the

coming decades. Temperature maxima during the hot season are

projected to increase by 2–2.5°C, whereas temperature minima are

expected to increase by 2.5–3°C. Projections show that heat-re-

lated impacts on people and infrastructure will start earlier in the

year, be more intense throughout the summer, and last longer in the

fall.

While the impacts of rising daily maximum temperatures can be

somewhat addressed through various strategies such as provid- ing

shade, it is particularly the increase in consecutive nights with very

high minimum temperatures and humidity (measured through the

heat index) that are of concern (Zahid and Rasul, 2008; Mustafa,

2011). Currently, heat stress increases significantly when nighttime

temperatures exceed approximately 28°C, with even more signifi-

cant physiological impacts as minima approach 37°C for more than

three consecutive days. Nighttime temperatures exceeding 37°C are

expected to more than double in the coming three to four decades

(Cheema et al., 2010). The heat-related economic burden increases

disproportionately with every degree of temperature increase (see

Case Study 11.3 Figure 2). In addition, the projected loss of over-

night respite will affect how well the human body can recover from

daytime heat exposure and thus affect health and productivity. With

few resources, poor infrastructure, and inconsistent electrical sup-

ply, the poor will struggle to adapt as the need for active cooling

increases. These impacts will affect women in particular due to cul-

tural norms that have them more likely to stay inside their homes and

due to infrastructural failures that prevent those homes from being

cross-ventilated.

Case Study 11.3 Figure 2 Heat-related expenditures in different temperature  

scenarios.
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TEMPERATURE RISK REDUCTION OPTIONS

Shelter design modifications (i.e., passive and active cooling) to

reduce the impact of heat are likely to have positive economic

returns at the household level under current conditions in cities like

Multan and for most cities with projected climate change. Cost-

effective techniques for reducing the impact of peak daily tempera-

tures on in-house conditions primarily involve increasing shading

and reflectivity and improving insulation. Improvements in ventila-

tion would also improve conditions greatly but would require con-

current improvements in overall sanitation within neighborhoods.

Importantly, no interventions currently available can address the

impact of extended high ambient temperature minima. Insulation,

shading, and similar interventions can ensure that temperatures

inside houses remain well below daytime peak temperatures. They

cannot, however, reduce temperatures below nighttime min- ima,

particularly when nighttime minima remain high for extended

periods.

More resources need to go into material and shelter in climate

change adaptation design research for temperature resilience. Data

and knowledge-sharing can help to predict and plan for these

risks. Knowledge generation and dissemination at the local level

may be the best place to start. This primarily involves training

and awareness-building among local masons and contractors as a

means to integrate climate-resilient principles in housing

construction.

There are, however, fundamental challenges to creating and imple-

menting change. With lack of financing and insurance mechanisms

in the housing sector, which are a reflection of the inability to

enforce property rights, the state and national levels of government

cannot be expected to play a significant role in either incentivizing

or enforcing climate-resilient designs. However, provision of ser-

vices such as electricity, water, and sanitation could greatly allevi-

ate the burden of heat stress in the medium term. Unplanned set-

tlements, when assimilated into municipal boundaries, lack basic

services such as water and sanitation, as well as open areas. These

deficiencies already impact the health of millions of people, and the

situation will only be exacerbated by the expected climate change.

In Pakistan, the most common cause for families to fall into poverty

is repeated health shocks (Heltberg and Lund, 2008). Improvement

in health services now may generate the resources needed by poor

households to deal with heat stress better in the future. Conversely,

relief from temperature stress may help households to better deal

with health problems. However, in the longer term, more radical adap-

tation strategies may be needed to cope with large-scale heat stress.

Source: Adapted from Khan, F., Malik, S., & Rehman, A., 2014. Sheltering from a  

gathering storm: Temperature resilience in Pakistan. ISET-International.
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