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Trends in water demand and availability
According to the most recent global estimates from 2021, the agriculture sector dominates total 
water withdrawals (72%), followed by industry (15%) and domestic (or municipal) use (13%). Over 
the period 2000–2021, total freshwater withdrawals grew by 14% globally (from 3,500 km3 in 2000 
to just under 4,000 km3 in 2021), giving an average increase of 0.7% per year (FAO, n.d.).

Higher-income countries use more water for industry, whereas lower-income countries use 90% 
(or more) of their water for agricultural irrigation (Kashiwase and Fujs, 2023).

Twenty-five countries – home to one-quarter of the world’s population – face ‘extremely high’ 
water stress every year (Kuzma et al., 2023).

Approximately 4 billion people, or half the entire world’s population, experience severe water 
scarcity for at least part of the year (IPCC, 2023a).

Progress towards Sustainable Development Goal 6 

Target 6.1: Safe drinking water
An estimated 2.2 billion people (27% of the global population) were without access to safely 
managed drinking water in 2022. Four out of five people lacking at least basic drinking water 
services lived in rural areas (United Nations, n.d.a).

Target 6.2: Access to sanitation and hygiene
As of 2022, 3.5 billion people worldwide lacked access to safely managed sanitation (UNICEF/WHO, 
2023). The situation was particularly dire in Sub-Saharan Africa, where a mere 24% of the population 
used safely managed sanitation services. Lack of access also persists in other regions, such as 
Latin America and the Caribbean, and Central and Southern Asia, where only roughly 50% of the 
population had access to these services (United Nations, n.d.b).

Target 6.3: Water quality
In 2023, data on 91,000 water bodies from 120 countries revealed that 56% had good water quality 
(United Nations, 2024).

Target 6.4: Water-use efficiency 
Globally, around 58% of countries still exhibit low water-use efficiency (less than US$20/m³) 
(United Nations, 2024).

Target 6.5: Transboundary water cooperation
Out of 153 countries sharing transboundary rivers, lakes and aquifers, only 43 have 90% or more of 
their transboundary waters covered by operational arrangements. Only 26 countries have all their 
transboundary waters covered by operational arrangements (UNECE/UNESCO/UN-Water, 2024).

Target 6.6: Water-related ecosystems
Data trends show water-related ecosystems are continuing to face significant levels of 
degradation. This is primarily driven by pollution, dams, land conversion, overabstraction and 
climate change (UNEP, 2024a).
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Target 6.a: International cooperation on water and sanitation
Official development assistance disbursements to the water sector steadily decreased from 2018 
to 2020, then rose by 11% to US$9.1 billion in 2021 (United Nations, n.d.c).

Target 6.b: Participatory water and sanitation management
Over 90% of countries reported having procedures for participation defined in law or policy for 
rural drinking water and water resources management over the 2021–2022 reporting cycle. 
However, less than one-third of countries reported high or very high participation of communities 
in planning and management processes (WHO, 2022).

Mountain areas of the world
Mountain regions cover around 33 million km2 – or 24% of the global land surface, excluding 
Antarctica (Romeo et al., 2020). In 2015, some 1.1 billion people (around 15% of the world’s 
population) resided in mountain regions (Adler et al., 2022) – nearly doubling from just over 
575 million in 1975 (Thornton et al., 2022). For comparison, around 900 million people lived in 
deltas and low-lying coastal regions, including islands, in 2020 (Glavovic et al., 2022). 

In 2015, 34% of the global mountain population lived in cities with more than 50,000 inhabitants, 
31% in towns and semi-dense areas, and 35% in rural areas (Ehrlich et al., 2021).

In 2017, most of the global mountain population (around 91%) lived in developing countries. 
Around 90% of the total mountain population lived at elevations between 1,500 metres above 
sea level (masl) and 2,500 masl, with only around 75 million people living higher than 2,500 masl 
(Tremblay and Ainslie, 2021).

Mountain water usage and dependency
Mountains supply more surface runoff per unit area than lowlands, providing 55–60% of global 
annual freshwater flows. However, specific values range from 40% to over 90% in different parts of 
the world (Viviroli et al., 2020).

Key rivers that have been heavily influenced by water sources from mountains (>90% of the 
mean annual flow) include the Amu Darya, Colorado, Nile, Orange and Rio Negro. Rivers that 
have depended on mountain waters for more than 70% of their flow include the Euphrates, Indus, 
São Francisco, Senegal and Tigris (Viviroli et al., 2020).

Globally, up to two-thirds of irrigated agriculture may depend on mountain waters, while the 
number of people in lowlands that strongly depend on water from mountains increased worldwide 
from around 0.6 billion in the 1960s to some 1.8 billion in the 2000s. An additional 1 billion people 
in the lowlands benefit from supportive mountain runoff contributions (Viviroli et al., 2020). 

Changes in the cryosphere and impacts on water
It is often stated that about 2 billion people depend on mountains – and therefore on contributions 
from the melting cryosphere – for their freshwater supply. This is a number derived from the 
estimate that 2 billion people live in drainage basins that originate in mountains (Immerzeel et al., 
2020; Viviroli et al., 2020).
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Trends in the mountain cryosphere
Trends across mountain basins include a greater fraction of precipitation falling as rain rather than 
snow, reduced snow redistribution and snow-covered area, and earlier snow-melt.

The retreat and loss of glaciers have been ongoing since the 20th century in most parts of the 
world (DeBeer et al., 2020; IPCC, 2023b), and have accelerated in recent decades (Zemp et al., 
2019). Most mountain glaciers around the world are thinning rapidly (Hugonnet et al., 2021) and 
are out of balance with the current climate. This means they will continue to shrink regardless 
of reductions in greenhouse gas emissions (Cook et al., 2023). Further atmospheric warming 
will exacerbate the imbalance globally; with global warming of between 1.5°C and 4°C, mountain 
glaciers worldwide are projected to lose 26% to 41% of their total mass by 2100, relative to 2015. 
A great number of individual glaciers will disappear entirely, leaving many currently glaciated 
mountain headwaters unglaciated (Rounce et al., 2023).

Buytaert et al. (2017) found that in the tropical Andes, the monthly maximum area of irrigated land 
sourcing at least 25% of water from glacier melt doubled during drought years.

The total area and number of glacial lakes have increased significantly since the 1990s as glaciers 
have receded. More of these lakes will develop over the next decades, creating new hotspots of 
potentially dangerous glacial lake outburst floods (GLOF) hazards and risks (Adler et al., 2022). 

Although not constrained to cryospheric geohazards, Stäubli et al. (2018) calculated that the 
absolute economic losses in mountain regions across 713 events between 1985 and 2014 
exceeded US$56 billion, affected over 258 million people and resulted in over 39,000 deaths.

Food and agriculture
Agriculture and pastoralism are essential sources of livelihoods for people in mountain areas 
(FAO, 2019), where an estimated 1.1 billion live. In developing countries, an estimated 648 million 
people in mountain areas live in rural areas, where most of the population is engaged in 
agricultural and pastoral livelihoods.

Food and nutrition security in mountain regions is lower than in the lowlands, with 35–40% of 
the mountain population being food insecure and half of them suffering from chronic hunger 
(Romeo et al., 2020).

It has been estimated that 45% of the world’s mountain areas are not, or are only marginally, 
suitable for growing crops, pastoralism or carrying out forestry activities (Romeo et al., 2020).

Forests cover an estimated 40% of mountain areas, performing a protective function against 
natural hazards by stabilizing steep slopes, regulating flows to groundwater, reducing surface 
runoff and soil erosion, and mitigating the potential for landslides and floods (Romeo et al., 2021; 
FAO, 2022).

From 2003 to 2013 in developing countries, the agricultural sector has been affected by 25% of 
climate-related hazards, which were responsible for 80% of the damage and loss to livestock and 
crop production in mountain areas (Romeo et al., 2020). 
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Human settlements and disaster risk reduction
Mountain regions are important water towers, sustaining human settlements home to 14% of the 
world’s population (Ehrlich et al., 2021).

Between 1975 and 2015, approximately 35% of mountain subregions experienced at least 
a twofold increase in population (Thornton et al., 2022). The proportion of urban residents 
within these mountain areas ranged from 6% to 39% over the same period (Ehrlich et al., 2021; 
Thornton et al., 2022). 

About 1.1 billion people live in mountain regions. Although the urbanization rate varies 
considerably across mountain ranges, approximately 34% of the population in mountains lives 
in cities, 31% in towns and semi-dense areas, and 35% in rural areas. The urbanization rate in 
mountains (66%) is lower than in lowlands (78%) (Ehrlich et al., 2021).

From 850 to 2022, 3,151 GLOF events were recorded across the world’s major glaciated regions 
(Lützow et al., 2023).

Water, sanitation and hygiene, and disaster management are priority sectors in mountainous 
developing countries (MDCs). The estimated adaptation finance needs specifically for MDCs 
amounts to US$187 billion per year (in 2021 prices), equivalent to 1.3% of their gross domestic 
product, for this decade. Adaptation finance needs in the health and sanitation, water supply 
and disaster risk reduction (DRR) sectors together account for almost 20% of the MDC total 
adaptation finance needs. However, the available international public adaptation finance flow in 
these countries in 2022 was only US$13.8 billion, thus indicating a large adaptation finance gap, 
including in the water supply, DRR, and health and sanitation sectors in mountain regions. Even 
though there are huge adaptation finance gaps, these sectors collectively account for nearly 30% 
of the current adaptation finance flow in MDCs (UNEP, 2024b).

Industry and energy
The area spanning the southwest of the Plurinational State of Bolivia and northern Argentina and 
Chile accounts for 56% of the world’s total identified lithium resources. Around 2,000 m³ of water 
is required to produce 1 tonne of lithium (UNECLAC, 2023).

Owing to the global expansion of water-dependent industries, it is likely that industrial use of water 
is also growing in mountains. For instance, at the global level, material resource extraction could 
increase by almost 60% above the 2020 level by 2060 (UNEP, 2024c).

Cryptomining is a key process in the issuance of cryptocurrency that uses specialized computing 
resources requiring vast amounts of cheap energy. Coal is the main source of energy used, with 
a 45% share, and hydropower the main source of renewable energy, with 16% (Chamanara and 
Madani, 2023). Both are often produced in mountain areas, with significant impacts on the quantity 
and quality of water resources.

Pumped storage hydropower (PSH) utilizes excess off-peak electricity to pump water back into a 
reservoir, thus storing water and potential energy. PSH accounts for 95% of the world’s electricity 
storage capacity, mostly in mountain areas (IRENA, 2023).
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Environment
Mountain systems are generally characterized by lower temperatures and higher precipitation than 
other landscapes (FAO, 2022), and host 25 of the world’s 34 biodiversity hotspots (FAO/UNEP, 2023). 

In mountain ecosystems, forests cover approximately 40% of the global mountain area. At higher 
elevations, forests give way to grasslands and alpine tundra, including permafrost and glaciers 
(FAO/UNEP, 2023).

As of 2020, 57% of the global mountain area was under intense pressure, with ecosystem 
degradation concentrated at lower mountain elevations, where most human activities occur 
(Elsen et al., 2020).

Regional perspectives

Sub-Saharan Africa
Africa accounts for 11% of the global mountain area, covering an area of around 1.5 million km2 
(Alweny et al., 2014). Of continental Africa’s land area, 20% is classified as mountains with an 
elevation over 1,000 masl, with 5% rising over 1,500 masl (FAO, 2015). East Africa is the most 
mountainous region in Africa.

As of 2017, Africa’s mountains were home to an estimated 252 million people – 18% of the 
continent’s population – representing 23% of the global mountain population (Romeo et al., 2020).

In 2017, an estimated 132 million rural mountain people were vulnerable to food insecurity in 
Africa, equating to two of out of every three rural people (Romeo et al., 2020).

Of the rural mountain people vulnerable to food insecurity in Africa in 2017, 86 million lived in 
areas characterized by land degradation detrimentally affecting agriculture-based livelihoods 
(Romeo et al., 2020).

Glaciers are projected to disappear before 2030 on Mount Kenya and the Rwenzori Mountains, and 
by 2040 on Mount Kilimanjaro (Trisos et al., 2022).

Europe and Central Asia
By 2100, the effects of climate change on the cryosphere and hydrosphere in the Alps are 
expected to lead to a decrease in annual river discharge where the runoff from the ice-covered 
part decreases by 45% and the total runoff decreases by 35% by 2100 relative to 2006 (Laurent 
et al., 2020).

The Carpathian Mountains are home to approximately 30% of European flora and to Europe’s 
largest populations of brown bear, wolf, lynx, European bison and rare bird species (UNEP, 2023).

Latin America and the Caribbean
Water towers in Latin America and the Caribbean occupy about one-third of the regional territory 
(FAO, 2000), and produce more water flow per land area than any other continent (Bretas et al., 2020).
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The Andes Mountain range (the longest mountain chain in the world, extending over 7,000 km) 
is the largest supplier to the region’s water flows (FAO, 2000), contributing to 50% of the flow 
of the Amazon River (Bretas et al., 2020).

As of 2017, approximately 25% (167 million people) of the population in Latin America and the 
Caribbean lived in mountains, of which 112 million resided in urban areas. Some 17 million 
people lived in mountain areas often vulnerable to intense climate variability and soil 
degradation (Romeo et al., 2020).

According to the Intergovernmental Panel on Climate Change, global warming has caused 
glacier loss in the Andes, ranging from 30% to 50% of the area since the 1980s, marking one 
of the most significant declines globally (IPCC, 2022).

In Latin America, 85% of hydroelectric power came from mountain sources in 2013 
(Mountain Partnership, 2013).

Asia and the Pacific
The Tibetan Plateau and surrounding Pamir–Hindu Kush Himalaya (HKH) mountain ranges 
and the Hengduan, Tien Shan and Qilian mountains encompass 5 million km2 of high 
mountains, with 100,000 km2 of glaciers. This so-called Third Pole – also sometimes referred 
to as the water tower of Asia – stores more ice and snow than any other region outside the 
Antarctic and Arctic (UNEP, 2022). The Third Pole is the origin of more than ten river systems 
that are vital for sustaining nearly 2 billion individuals in the river basins of Central, Northeast, 
South and Southeast Asia (ICIMOD, 2023).

Glaciers in the HKH region are disappearing at an alarming rate: 65% faster in 2011–2020 
than in the previous decade (ICIMOD, 2023). They are also melting faster than the global 
average (Mani, 2021), with the most significant losses concentrated in the eastern HKH region 
(ESCAP/UNEP/ILO/UNFCCC RCC Asia-Pacific/UNIDO, 2023). 

It has been projected that under global warming scenarios of 1.5–2°C, glacier volume in the 
HKH region may reduce by 30–50% by 2100. If global warming exceeds 2°C, these glaciers 
may shrink down to 20–45% of their 2020 volume (ICIMOD, 2023). 

Retreat of glaciers has been observed in the Southern Alps in New Zealand, and by 2100, 
the country is projected to lose 88% of its ice volume as compared to 2011 (Frazier and 
Brewington, 2020).

Arab region
Approximately one-third of the the people who live in the Arab region resides 600 masl 
(ESCWA, 2022).

It has been estimated that snow contributes 50–60% of the water volume in Lebanon’s rivers 
and springs, which feeds into groundwater aquifers (Shaban, 2020).
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