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Global lack of action on climate change threatens
1400-year old pilgrimage to Mecca
Rich, industrialised countries
hold greatest responsibility for
historical warming and have
the most potential and responsibility to limit future
warming, which they are not
currently fulfilling

But protecting the Hajj will not
be possible without greater widespread
international
action,
which must include faster emission cuts from high-emitting
Muslim-majority countries

Summary
As human activity warms the planet, many sacred and important aspects of human life are under threat, including the Hajj pilgrimage to Mecca. The holy site in Saudi Arabia has always been hot, with the heat on occasion causing fatalities among pilgrims - but climate change will cause dangerous heat limits to be exceeded on a regular basis and temperatures in Mecca will reach levels never seen before. Extreme temperatures will pose a far greater threat to the health of Muslims undertaking the pilgrimage, and could change
the nature of the ancient Hajj traditions forever.
Global temperature rise, caused by burning coal, oil, and gas, and deforestation, has already made the Hajj
more dangerous. Despite the evidence of these risks, the world’s current emissions plans will mean further
temperature rise that makes it more dangerous still. Much of this temperature rise is caused by the world’s
biggest historical carbon polluters, and further warming will continue to be mostly caused by the largest
polluters.
Avoiding this warming - and the consequences for the Hajj - will depend on worldwide emissions reductions, including from some middle-income countries, which could potentially become among the largest
carbon polluters if they continue with potential high-carbon investments. Among these countries are some
Muslim-majority countries, which - while not currently among the world’s top emitters - will also need to
reduce their emissions if the Hajj is to be protected.
Although there have been many important initiatives from the Muslim community to tackle climate
change, such as the Islamic Declaration on Global Climate Change, many Muslim-majority countries - along
with other countries - plan to continue and even expand their use of fossil fuels domestically, and continue
to produce and export oil, gas, and coal. Without a dramatic change in direction, the warming caused by
these emissions, along with those from other countries, threatens the Hajj.
Other Muslim-majority countries are showing global leadership. Despite being a developing country and
producing hardly any emissions themselves, the Maldives have pledged that they will reach net-zero emissions by 2030 if the world helps with financial assistance. Meanwhile, Morocco has one of the most ambitious climate plans of any country in the world. They are among a handful of countries whose climate plans
are compatible with the Paris Agreement targets on global warming, and outstrip many richer nations in
their ambition.
These ambitious actions, if replicated by sufficient other countries, would help safeguard the Hajj for generations to come - while a lack of ambition will endanger it within decades.
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Introduction
Making the Hajj pilgrimage to Mecca is one of the five pillars
of Islam, a lifelong dream for many - and all Muslims who
are able to go must make the pilgrimage at least once in
their lives. But climate change is threatening this sacred
journey. The Hajj has been central to Islam for 1400 years,
but within a few decades from now it could become too
dangerous for many people to undertake.
During the Hajj, pilgrims spend about 20-30 hours outside,
often walking in large crowds. During Saudi Arabia’s hot
summer months, some pilgrims have always suffered from
heat stroke - but climate change is making the heat far
more dangerous.
Humid air from the Red Sea often blows inland to Mecca,
raising the humidity in the already hot city. If humidity levels
are high, sweat evaporates more slowly, leaving people
more prone to damaging and even lethal heat stress.
To gauge the threat, it is necessary to use ‘wet-bulb’ temperatures, which measure both temperature and humidity,
making them a more accurate reflection of how heat affects
humans than temperature alone. Wet-bulb values are often
lower than the ‘dry-bulb’ measure of temperature we are
used to in weather reports, but that does not mean that
they are safe. Wet-bulb temperatures of around 26-31°C can
be extremely dangerous even for young, healthy people
(Vecellio et al 2022). Even wet-bulb temperatures of 21°C
have led to mass heat-stroke events and fatalities.
The average wet-bulb temperatures in Mecca rose nearly
2°C between 1984-2013, due to climate change. During this
time, wet-bulb temperatures of 24.6°C or more - classed as
‘dangerous’ by the US National Weather Service - were recorded in 58% of years. The ‘extreme danger’ threshold of
29.1°C was never recorded during this time.
Some fatal stampedes at the Hajj may have been related to
high wet-bulb temperatures. Heat can cause people to
become more confused. In 1990, 1,426 pilgrims died in a
stampede when dry-bulb temperatures reached 41.7 °C and
wet-bulb temperatures reached 25.1°C. Again in 2015, more
than 2,000 pilgrims lost their lives when the dry-bulb temperature reached 48.3°C and the wet-bulb temperature
reached 27.3 °C.
Elderly people are especially vulnerable to heat stroke, and
are more likely to die from extreme heat than younger
people. This makes the Hajj particularly vulnerable to high
temperatures as a disproportionate number of pilgrims are
elderly.
The dates of the Hajj pilgrimage in the Gregorian calendar
change every year. This year, 2022, the pilgrimage will fall on
7th-12nd July - during the start of Saudi Arabia’s scorching
summer. For the coming years the danger from heat will
recede as it will fall in progressively cooler months. But between 2045-2053, and between 2079-2086, Hajj will fall
during August-October, the months when wet-bulb temperatures peak in Mecca.
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How further warming will affect the Hajj

Climate modellers have analysed how continued temperature rise would affect the Hajj, depending on the emissions the
world produces. Already, the world has warmed about 1.2°C due to human activity, mostly from burning fossil fuels but also
from deforestation and agricultural practices. Countries that signed up to the Paris Agreement - close to every country in
the world - pledged to limit climate change to ‘well below’ 2°C, aiming for 1.5°C. However, their current policies and actions
put the world on track for about 2.7°C total warming - and every fraction of a degree hotter the average temperature becomes, the greater the threat to the Hajj.

The Hajj at 1.5°C global warming

The Hajj at 2°C global warming

Even if the world holds global warming at the Paris
Agreement’s ambitious target of 1.5°C, heat stroke risk on
the Hajj would increase five-fold (Saeed et al. 2021).

If the world misses the Paris Agreement’s target of staying ‘well below’ 2°C and the global average temperature
rises 2°C, heat stroke risk on the Hajj would increase tenfold (Saeed et al. 2021).

The chance of temperatures on the Hajj exceeding the
‘dangerous’ threshold of wet-bulb 24.6°C would increase
year-round. For example it would double in May from 12%
to 24%, increase in June from 19 to 32%, in July would rise
from 35 to 50%, in August would rise from 71 to 77%, in
September rise from 89 to 93%, and in October rise from
66 to 77% (Saeed et al. 2021).
Scientists analysed the probability of temperatures
reaching the ‘extreme danger’ level of wet-bulb 29.1°C at
1% in September in the current climate - this would rise to
4% at 1.5°C global warming, meaning it would happen in
about 1 in 25 years. However, the chance of reaching the
‘extreme danger’ threshold would be 0% in all other
months (Saeed et al. 2021).
The world is likely to reach 1.5°C in the early 2030s - when
children born this year are around 8-13 years old - regardless of how much emissions are now reduced.

The chance of exceeding the ‘dangerous’ threshold of
wet-bulb 24.6°C would triple in May from 12% to 36%,
more than double in June from 19 to 45%, in July would
almost double from 35 to 61%, in August would rise from
71 to 83%, in September rise from 89 to 96%, and in October rise from 66 to 86%. The chances of exceeding the
‘danger’ limit would be far greater than at 1.5°C, and
would make Hajjes in previously ‘safer’ months such as
May and June far more risky, especially for the elderly
(Saeed et al. 2021).
The probability of temperatures reaching the ‘extreme
danger’ level of wet-bulb 29.1°C in September would rise
from 1% to 13% - and for the first time there would be a
chance that the extreme danger threshold could be
crossed in August and October (Saeed et al. 2021).
Unless emissions are rapidly reduced, the world will
reach 2°C between 2040-50 - i.e. when children born this
year are around 18-28 years old.
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The Hajj at 2.7°C global warming
If global average temperatures rise around 2.7°C, most
Hajjes, regardless of the month they were held in,
would exceed the ‘extreme caution’ level of wet-bulb
24.3°C (Kang et al. 2019).
If temperature rise continues towards 2.7°C, the next
time the Hajj will be held in the summer - between
2045 and 2053 - the ‘danger’ threshold of wet-bulb
24.6°C will be exceeded in 81% of years - a period when
children born this year are 23-31 years old.
By 2079-2086, when the Hajj will be held in the summer
and children born this year are 57-64 years old, the
chance of reaching the ‘danger’ threshold will be 97% in
2079-2086 - that is it will be almost certain (Kang et al.
2019).
The chance of reaching the ‘extreme danger’ threshold
of wet-bulb 29.1°C will rise from 0% before 2005, to 15%
in 2045-2053, and 19% by 2079-2086 (Kang et al. 2019), if
warming continues to around 2.7°C.
The world’s current policies and actions put us on track
for a temperature rise of around 2.7°C by 2100, when
children born this year are 78 years old.

The Hajj at over 4°C global warming
With over 4°C of global warming, all Hajjes, regardless
of the part of the year in which they fall, would exceed
the ‘extreme caution’ level of wet-bulb 24.3°C (Kang et
al. 2019).
In a world on track for over 4°C warming by the end of
the century, the chance of reaching the ‘danger’
threshold of wet-bulb 24.6°C would rise to 88% between 2045 and 2053, when the Hajj will again be held
in the summer months, and children born this year are
23-31 years old. The chance of reaching the ‘danger’
threshold will be 100% in 2079-2086, when the Hajj will
be held in the summer and children born this year are
57-64 years old. The chance of reaching ‘danger’
thresholds outside of the summer months will also increase (Kang et al. 2019).
The chance of reaching the ‘extreme danger’ threshold
of wet-bulb 29.1°C will rise to 20% in 2045-2053, and
42% by 2079-2086 (Kang et al. 2019), if warming continues to over 4°C.
Without any climate action and a growing economy
fuelled by fossil fuel use, the world could reach around
4.4°C by 2100, when children born this year are 78 years
old.
Years when the Hajj may reach dangerous wet-bulb
temperatures, according to different emission scenarios. RCP4.5 is similar to current emission plans; RCP8.5
represents a scenario where emissions are higher than
currently planned.
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Daily maximum wet-bulb temperature during Hajj and date of Hajj. (a) Date of Hajj from 1976–2100 with frequency of
occurrence between Danger and Extreme Danger (orange values) and exceeding extreme danger (red values) during
August-September-October under the HIST and Representative Concentration Pathway (RCP) 4.5 scenarios (approx
2.7°C warming by 2100); (b) same as (a) but for RCP 8.5 (approx 4.4°C warming by 2100); (c) same as Figure 2c but for
HIST (blue) and RCP 4.5 (green); and (d) same as (c) but for RCP 8.5.
The shading represents the atmosphere-ocean global climate model ranges during Hajj, and the vertical dashed
black lines indicate bounds of Hajj periods occurring during August through October. From Kang et al. 2019.

What national climate plans mean for the Hajj
The five countries most responsible for climate change to date are, in order, the US, China, Russia, and Brazil, along
with the EU. These countries - and other richer and higher-emitting
countries - have the greatest responsibility to decarbonise most quickly. It is particularly urgent that the current two
highest emitters, the US and China, increase their climate ambition, which is rated ‘Insufficient’ and ‘Highly insufficient’ respectively by Climate Action Tracker. Without faster action from these countries, and other top emitters, it will
not be possible to prevent warming from making the Hajj increasingly dangerous.
But action to limit emissions from the world’s richest countries alone will not be sufficient. Global action will be necessary to limit global warming, and this includes emission cuts in countries that have not been among the top historical
polluters, or are not currently high-income countries.
Among the countries that will need to reduce emissions are some Muslim-majority countries. This report examines
the consequences of carbon emissions from these countries as they are likely to have particular interest in the effects
on the Hajj. It does so by looking at the warming that would occur if other countries followed the same emissions plan
as them. This is not to say that those countries alone would be responsible for these climate change damages, and the
greatest impact on reducing warming will come from the highest-emitting countries. But without widespread international action, including from large Muslim-majority countries, it will not be possible to protect the Hajj.
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Summary table
Country

Warming level
associated with emissions

Consequences for Hajj later this century
if other countries also follow this
level of ambition

Saudi Arabia
United Arab Emirates
Iran
Türkiye
Bangladesh

More than 4°C

Every summer Hajj would reach the ‘danger’ threshold,
and there would be a 42% chance of hitting the ‘extreme danger’ threshold every summer Hajj. Every Hajj,
at every time of year, would reach the ‘extreme caution’
threshold.

Egypt
Indonesia
Kazakhstan

Up to 3°C

97% of summer Hajjes would reach the ‘danger’ threshold, and 19% the ‘extreme danger’ threshold. Most
Hajjes at all times of year would reach the ‘extreme caution’ threshold.

Morocco

Around 1.5°C

Each month would see a somewhat increased risk of
dangerous heat compared to today. The risk of reaching
‘extremely dangerous’ heat would be limited to 4% in
September, and would be 0% in other months

The Maldives

With sufficient international support,
around 1.5°C

Each month would see a somewhat increased risk of
dangerous heat compared to today. The risk of reaching
‘extremely dangerous’ heat would be limited to 4% in
September, and would be 0% in other months.

Highest-emitting Muslim-majority
countries for which analysis is available
While every country is contributing to climate change,
some countries have contributed more historically or are
contributing more currently, and differing economic situations mean different countries have different capacities to
reduce emissions now. This is reflected in the Paris Agreement phrasing that countries have “common but differentiated responsibilities and respective capabilities, in the
light of different national circumstances”, when it comes to
tackling climate change.
In this section the ‘fair share’ of emissions is based on the
Climate Action Tracker report for each country, which focuses on their 2030 targets. This is in turn based on a range
of fairness estimates from the scientific literature covering
a range of aspects of fairness, including historical responsibility, capability, and equality. Therefore, wealthy countries
who have emitted a lot historically and continue to be
heavy polluters would be expected to cut their emissions
faster than poorer countries with low historical and current
emissions.
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Saudi Arabia
Saudi Arabia emitted 625 million tonnes of carbon dioxide
in 2020 (Our World in Data). In 2021 Saudi Arabia updated
its Paris Agreement pledge and announced a net-zero
emissions target for the country’s domestic emissions by
2060, however, few details have been made available about
this target (Climate Action Tracker). Saudi Arabia’s 2030
plans would allow emissions to increase 23-57% by 2030,
when they need to fall 51% in this timeframe to be compatible with keeping global warming under 1.5°C (Climate Analytics).
Saudi Arabia is one of the world’s leading fossil fuel exporters, and plans to increase oil production this decade (Climate Action Tracker). Saudi Arabia’s Paris Agreement
pledge has a “get out clause” if international climate policies negatively affect its fossil fuel exports. While the state
oil company has committed to net-zero operational emissions by 2050, most oil and gas emissions come from burning the fuel, not from extracting and processing it (Climate
Action Tracker).
Saudi Arabia’s plans use more than its ‘fair share’ of emissions. If all countries were to follow their approach, the
world would heat by more than 4°C (Climate Action Tracker). Every summer Hajj would reach the ‘danger’ threshold,
and there would be a 42% chance of hitting the ‘extreme
danger’ threshold every summer Hajj, by the time children
born this year are in their late 50s and early 60s. Every Hajj,
at every time of year, would reach the ‘extreme caution’
threshold.

United Arab Emirates
The United Arab Emirates emitted 150 million tonnes of
carbon dioxide in 2020 (Our World in Data). The UAE announced in 2021 that it would reach net-zero emissions by
2050, however, has not produced any strategy to do so (Climate Action Tracker). As part of its 2050 Energy Strategy, it
plans to increase the amount of coal it burns, which is incompatible with the net-zero emissions target (Climate
Action Tracker).
The UAE plans to increase emissions about 13% above 2013
levels by 2030, when they need to fall 36-49% in this timeframe to be compatible with keeping global warming
under 1.5°C (Climate Analytics). The UAE has also recently
built new coal-fired energy stations. In order to limit warming to 1.5°C, coal must be phased out from the electricity
supply in the Middle East by 2034 (Climate Action Tracker).
UAE’s plans use more than its ‘fair share’ of emissions,
based on its 2030 plans. If all countries were to follow their
approach, the world would heat by more than 4°C (Climate
Action Tracker).
Every summer Hajj would reach the ‘danger’ threshold, and
there would be a 42% chance of hitting the ‘extreme
danger’ threshold every summer Hajj, by the time children
born this year are in their late 50s and early 60s. Every Hajj,
at every time of year, would reach the ‘extreme caution’
threshold.
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Iran
Iran emitted 745 million tonnes of carbon dioxide in 2020 (Our World in Data). Iran is one of the few countries that has not
ratified the Paris Agreement, and plans to allow itself to increase emissions up to 410% by 2030 compared to 1990 levels
(Climate Action Tracker). For Iran to reach net-zero emissions by 2050, there can be no investments in new oil and gas
fields after 2021 (Climate Action Tracker).
Iran’s plans use more than its ‘fair share’ of emissions. If all countries were to follow their approach, the world would heat
by more than 4°C (Climate Action Tracker). Every summer Hajj would reach the ‘danger’ threshold, and there would be a
42% chance of hitting the ‘extreme danger’ threshold every summer Hajj, by the time children born this year are in their
late 50s and early 60s. Every Hajj, at every time of year, would reach the ‘extreme caution’ threshold.

Turkey
Türkiye emitted 393 million tonnes of carbon dioxide in 2020 (Our World in Data). Türkiye ratified the Paris Agreement
in 2021, however, their climate plans would allow emissions to double compared to current levels (Climate Action
Tracker). They have set a target of net zero by 2053, but not set out a credible plan for how they will reach this target (Climate Action Tracker). Türkiye’s emissions need to fall 41% below 2015 levels to be consistent with the Paris Agreement’s
1.5°C warming limit (Climate Analytics).
Türkiye’s plans use more than its ‘fair share’ of emissions. If all countries were to follow their approach, the world would
heat by more than 4°C (Climate Action Tracker). Every summer Hajj would reach the ‘danger’ threshold, and there
would be a 42% chance of hitting the ‘extreme danger’ threshold every summer Hajj, by the time children born this
year are in their late 50s and early 60s. Every Hajj, at every time of year, would reach the ‘extreme caution’ threshold.
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Egypt
Egypt emitted 213 million tonnes of carbon dioxide in 2020 (Our World in Data). Egypt consumes over one third of the fossil
gas in Africa, and is the continent’s second largest gas producer (Climate Action Tracker). Egypt is making significant investments into new oil and gas production, and does not have a net-zero target (Climate Action Tracker). Egypt’s
emissions need to fall 22% below 2015 levels to be consistent with the Paris Agreement’s 1.5°C warming limit (Climate Analytics).
Egypt’s plans use more than its ‘fair share’ of emissions. If all countries were to follow their approach, the world would heat
by up to 3°C (Climate Action Tracker). 97% of summer Hajjes would reach the ‘danger’ threshold, and 19% the ‘extreme
danger’ threshold by the time children born this year are in their late 50s and early 60s. Most Hajjes at all times of year
would reach the ‘extreme caution’ threshold.

Indonesia
Indonesia emitted 589.5 million tonnes of carbon dioxide in
2020 (Our World in Data). To reach the Paris Agreement
target of 1.5°C, Indonesia would need to lower its planned
emissions around 47% by 2030, but instead it plans to allow
emissions to rise 98-116% in that time frame (Climate Analytics).
Indonesia relies heavily on fossil fuels, especially coal. Coal
capacity is planned to account for 64% of electricity generation by 2030, but to reach the Paris Agreement target of
1.5°C it would need to be a maximum of 10% by 2030 (Climate Action Tracker). Clearance of peat forests also contributes greatly to Indonesia’s greenhouse gas emissions (Climate Action Tracker).
Indonesia’s plans use more than its ‘fair share’ of emissions.
If all countries were to follow their approach, the world
would heat by up to 3°C (Climate Action Tracker). 97% of
summer Hajjes would reach the ‘danger’ threshold, and
19% the ‘extreme danger’ threshold by the time children
born this year are in their late 50s and early 60s. Most Hajjes
at all times of year would reach the ‘extreme caution’
threshold.
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Kazakhstan
Kazakhstan emitted 291 million tonnes of carbon dioxide in
2020 (Our World in Data). Kazakhstan’s climate policies and
2030 targets allow for emissions to rise compared to the
present day. Kazakhstan is not on track to achieve its renewable energy target of 3% by 2020, 10% by 2030 and 50%
by 2050, and is increasing oil and gas exports in response to
the pandemic (Climate Action Tracker).
Kazakhstan’s plans use more than its ‘fair share’ of emissions. If all countries were to follow their approach, the
world would heat by up to 3°C (Climate Action Tracker). 97%
of summer Hajjes would reach the ‘danger’ threshold, and
19% the ‘extreme danger’ threshold by the time children
born this year are in their late 50s and early 60s. Most Hajjes
at all times of year would reach the ‘extreme caution’
threshold.

Bangladesh
Bangladesh emitted 93 million tonnes of carbon dioxide in
2020 (Our World in Data). Bangladesh plans to increase its
current emissions around 166% by 2030, but it needs to
reduce emissions 37% by 2030 to keep on a path compatible with heating the world to only 1.5°C (Climate Analytics).
Bangladesh’s planned emissions cuts are just 6.73% below
the levels that would lead to a 4.4°C hotter world, or 15%
below that level if the international
community offers financial support (Climate Analytics).
This is still far below the levels needed even to keep heating
below 3°C.
If every country were to follow Bangladesh’s approach, the
world would heat by around 4°C*. Every summer Hajj would
reach the ‘danger’ threshold, and there would be a 42%
chance of hitting the ‘extreme danger’ threshold every
summer Hajj, by the time children born this year are in their
late 50s and early 60s. Every Hajj, at every time of year,
would reach the ‘extreme caution’ threshold.
*N.B. - based on extrapolations from data in Climate Analytics 1.5°C pathway report for Bangladesh, as the Fair Share
analysis for Bangladesh has not been completed
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Muslim-majority countries with
the most ambitious climate plans
Morocco

Morocco emitted 65 million tonnes of carbon dioxide in 2020 (Our World in Data). Morocco currently relies heavily on
coal but is investing in shifting to renewable energy. The government aims to produce 52% of electricity from renewables by 2030, up from 34% in 2018 (Climate Action Tracker). Much of this electricity will come from wind and solar, with
many new projects already underway, and from hydroelectric dams (Climate Action Tracker).
Morocco is investing in mass public transit. It is currently expanding tramways in Rabat and Casablanca, with plans to
extend them in Marrakech, Fez, Tangier and Agadir. Morocco was the first African country to commission a high speed
train line, which will link Rabat to Tangier and Casablanca (Climate Action Tracker). Morocco also plans to increase fruit
and nut tree plantations (Climate Action Tracker).
Morocco plans to use their ‘Fair Share’ of emissions. If all countries were to follow their approach, global warming would
be capped at 1.5°C (Climate Action Tracker). Each month would see a somewhat increased risk of dangerous heat compared to today. The risk of reaching ‘extremely dangerous’ heat would be limited to 4% in September, and would be 0%
in other months.

The Maldives
The Maldives emitted 1.8 million tonnes of carbon dioxide in 2020 (Our
World in Data). The Maldives plans to reduce emissions 26% compared
to a worst case scenario with no climate measures - but, if they receive
enough international financial support, they aim to reach net-zero
greenhouse gas emissions by 2030 (UNFCCC).
If all countries were to move to net-zero by 2030, global warming would
be capped at 1.5°C or below*. Each month would see a somewhat increased risk of dangerous heat compared to today. The risk of reaching
‘extremely dangerous’ heat would be limited to 4% in September, and
would be 0% in other months.
*N.B. - based on extrapolations from data in Climate Analytics 1.5°C
pathway reports for all countries, as the Fair Share analysis for the Maldives has not been completed
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