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Abstract

The global population living on steep terrain is rising, so is their landslide risk. However,
hotspots and driving mechanisms of increasing exposure remain poorly understood. We
assess changes in global gridded population and settlement characteristics on steep terrain
(≥ 10◦ hillslope inclination) aggregated over topographic catchments (mean area ∼10,000
km2) for 1975–2025. We find that about 341 million additional people now live on steep
terrain, increasing the total from 494 to 835 million. The strongest growth occurred in
tropical catchments, commonly in peri-urban areas, indicating that exposure is increasingly
forming in rapidly expanding settlement fringes. More than half of this growth occurred
in low- and lower-middle-income countries. Hence, further exacerbating those countries’
global socio-economic disadvantage, exposure is rising in places with strained planning and
response capacity. Our results provide a global baseline identifying priority regions for
hazard monitoring and risk-informed planning.

Global population exposed to natural hazards roughly doubled from about 1.9 to 4 billion
between 1975 and 2015 [1]. Aside from this natural increase, today nearly 90 million, three-
quarters of all displaced people live in regions classified as highly or extremely hazard-prone [2,
3]. Much of this movement occurs in the tropics [2], where limited data constrains evaluating the
physical risks people face [4, 5]. Thus, displacement grows in regions where hazard information
is limited, and where quantification of exposure to hazards is poor, especially on steep and
unstable terrain [6].

While progress has been made in assessing exposure to major hazards such as floods or tropical
cyclones, multiple IPCC reports highlight global landslide assessments to be often limited to
coarse scales [7, 8]. Exposure to landslides remains one of the least explored risks at global
scales, due to three related reasons. (i) Impacts are usually recorded only after major events
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[9, 10, 11], which tend to capture damage only in well-studied or more populated areas. (ii)
Many global studies rely heavily on inventories or case-specific observations [12, 13]. (iii) Limited
data cripples global assessments and models. As a result, landslides are rarely included in
global multi-hazard risk assessments that increasingly explore how climate extremes and hazard
exposure are changing [14, 15].

Several recent studies have advanced global and national assessments of landslide exposure,
but none explicitly tracks how exposure evolves as populations and settlements redistribute
across steep terrain. National income and land-cover change have been shown to govern land-
slide impacts at the country scale, without resolving local settlement patterns or sub-national
variation in exposure [16]. Exposure to large, slow-moving, deep-seated landslides in cities has
more than doubled since 1985 [17], leaving open how this exposure varies by settlement type.
“Slope climbing” in global urban expansion has been quantified [18], showing that cities in-
creasingly expand onto steeper slopes, yet how this pattern extends to population growth on
steep terrain in rural and peri-urban settings remains to be explored. Valuable global exposure
estimates exist for rainfall-triggered landslides between 2001–2019, by linking modelled hazard
and population [19]. However, this snapshot does not trace how exposure changes over time.

Both physical and human systems are changing, shifting locations where landslide instability
intersects with population growth [20]. Rainfall extremes are intensifying in many regions
[21, 22], which can change and expand the areas prone to rainfall-triggered landslides [23, 24, 25,
26]. In parallel, settlement growth is pushing into steeper terrain through land-use change [27],
deforestation [28] and the expansion of both formal and informal settlements [29, 30]. Differences
in income, infrastructure and governance influence settlement choices, safety standards, and the
capacity to adapt [31, 8]. As a result, landslide exposure is changing.

Although global landslide exposure is increasingly discussed, its dynamics remain under-explored
especially below country scale. We use topographically defined catchments as a helpful unit to
aggregate hillslope processes and to not be defined by political, but natural boundaries. Two
critical questions arise: where is population growth occurring on steep terrain (≥ 10◦) and
which settlement types, for example urban centres, peri-urban areas or rural settlements, are
most affected across regions? We address these questions by analysing steep-slope population
exposure from 1975–2025 at the HydroBASINS Level 5 catchment scale (mean area ∼10,000
km2) [32]. We use steepness as a globally consistent proxy for landslide-prone terrain, defining
steep terrain as areas with slope ≥ 10◦. This threshold is commonly used in landslide stud-
ies and is representative of conditions where rainfall-triggered landslides occur frequently [e.g.,
30, 33, 34]. We then link population exposure change to settlement expansion, climate zones,
income levels and political stability. Our approach complements recent global studies on land-
slide exposure while adding a multi-decadal view of where steep-slope exposure increased and
under which development contexts.

Results

Rising fast on steep ground: Tropical climates dominate steep-slope popula-
tion growth

Steep terrain and rapid population growth converge in several climate zones. We use the 1
km gridded population and settlement data from the Global Human Settlement Layer (GHSL)
datasets [35, 36] and climate zones from the IPCC Climate Zone Map, derived from long-term
monthly temperature and precipitation data (1901–2019) [37]. Population growth on steep
terrain is heterogenous across mountain belts, but concentrated in discrete regional clusters
(Figure 1). Several of these clusters are in regions that are inconsistently highlighted in event-
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Figure 1: Population growth on steep terrain, 1975–2025. Bivariate map showing the population
Compound Annual Growth Rate (CAGR; x-axis of legend) and the share of each catchment
classified as steep (≥ 10◦; y-axis of legend) between 1975 and 2025. Reddish hues indicate
catchments with both high steep-slope share and high population growth.

based global assessments, such as the Ethiopian Highlands and the Southern Levant [9, 12].

We find the highest Compound Annual Growth Rates (CAGR) of steep-slope population in
tropical montane regions (∼2.3% yr−1), increasing from 42 million people in 1975 to 128 million
in 2025. Tropical wet (∼1.9% yr−1) and dry (∼1.8% yr−1) climates also have growth rates higher
than the global average (∼1.1% yr−1), with populations on steep terrain rising from 28 to 70
million and from 16 to 39 million, respectively. In absolute terms, the largest additions to steep-
terrain population occurred in tropical montane (+86 million), followed by warm temperate dry
(+68 million) and tropical moist (+61 million). Although the global population share living
on steep terrain decreases slightly (from 12% in 1975 to 10.2% in 2025), the absolute number
increases substantially (from 495 to 835 million, +340 million).

Rapid urbanization is reshaping where people live

To better understand this process on steep terrain, we quantified how the population living on
steep terrain is distributed across the seven GHS-SMOD settlement classes (including urban
center, peri-urban, etc.) between 1975 and 2025 (Figure 2) (see Materials for details). Steep-
slope population growth in terms of absolute numbers was the largest in Sub-Saharan Africa
(+98 million) and East Asia & the Pacific (+82 million), followed by Latin America and the
Caribbean (+58 million) and South Asia (+50 million), while Europe (+1 million) and North
America (+4 million) changed only modestly.

Our results show a shift of steep-slope population towards peri-urban and urban classes between
1975 and 2025. Globally, peri-urban steep-slope population increased from 70 million to 179
million (+109 million), and urban-centre steep-slope population increased from 68 million to
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Figure 2: Change in population distribution across settlement classes in steep areas (with ≥ 10◦

slope), 1975–2025. The figure shows steep population shares across GHS-SMOD settlement
classes. Most regions show increasing shares in peri-urban and urban classes over time, with
notable rural-to-urban transitions in Sub-Saharan Africa and East Asia & the Pacific. The full
5-year stepwise transitions is shown in Supplement S3.

183 million (+115 million). The peri-urban shift is strongest in South Asia and Sub-Saharan
Africa, where the share of steep-slope population living in peri-urban regions more than doubled,
from 15% to 31% and from 13% to 32%, respectively. Over the same period, the share of
global population in very low-density rural areas decreased from 9% to 5%. We also analysed
change in the steep area shares of these settlement classes and found the highest increases in
steep-area share for peri-urban and semi-dense urban classes in several regions (Supplement
S1). This pattern of outward expansion into steeper terrain is consistent with the concept of
’slope climbing’ observed in global urban expansion [18], as well as with documented shifts into
peripheral and adjacent mountain areas [17], often via informal peri-urban growth on potentially
unstable steep slopes [38, 29].

Living on the edge: Global distribution of steep-slope population change

Low- and lower-middle-income countries account for about 56% of population growth on steep
terrain between 1975 and 2025. Using the latest World Bank income-group classification, our
results show that the population on steep terrain only grew by about 114 million in lower-
middle-income countries and by about 83 million in low-income countries. Over the same
period, steep-slope population grew by about 10 million in high-income countries, and by about
61 million in other or unclassified countries. Moreover, low-income countries have the highest
share of the total population living on steep terrain in 2025 (18%). The lowest share across all
income groups belongs to high-income countries at 6.4% (Supplement Figure S6).

The growth of population living on steep terrain coincides with politically fragile regions. The
top 10 hotspots identified in our analysis, those with the largest absolute increases in population
living on steep hillslopes, are located in low- or lower-middle-income countries (Figure 3). Many
are in countries that rank near the bottom on the World Bank ‘Political Stability and Absence
of Violence’ index (Supplement S4). The index reflects perceptions of the likelihood of political
instability and politically motivated violence, including terrorism. It is reported for each country
as a rank from 1 to 100, where 1 indicates the lowest stability and 100 the highest.
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Figure 3: Steep-slope population change and dominant settlement patterns, 1975–2025. Map
shows the absolute increase in population living on steep terrain (≥ 10◦) by 2025 per catch-
ment, with point size scaled to total growth and colour indicating the dominant GHS-SMOD
settlement class in 2025. Labelled hotspots highlight where steep-slope exposure intersects with
different settlement patterns and contextual drivers including political instability (Supplement
Figure S4), low institutional capacity, rapid urbanisation and informal settlement expansion
(Definitions provided in Supplement S5). Contextual drivers, excluding political instability, are
based on regional landslide risk studies in those hotspots provided in Supplement S6. Extracted
from published case studies, contextual drivers may not represent the entirety of the study pe-
riod. Inverted triangles represent population decrease on steep terrain.

Steep-slope population growth hotspots are not only shaped by terrain and settlement change
but also frequently occur in contexts with limited institutional capacity to manage risk. The
largest single increase in steep-slope population occurred in the region surrounding Lake Kivu
(tropical montane, low-income), where about 10 million additional people moved onto steep
terrain in a single catchment (1975–2025) (Figure 3). This region lies on the western flank
of the East African Rift valley and experiences frequent landslides [39]. It is also marred by
political instability [28] . Several other hotspots saw population growth of 6 to 8 million people
on steep slopes, including southern Yemen (+7.5 million), the Hindu Kush region (+7 million),
and Java, Indonesia (+6.37 million). These countries also rank consistently low in political
stability, including Yemen (rank 1), Pakistan (rank 7), Ethiopia (rank 6) and Burundi (rank
13) (Supplement S4).

Discussion

Steep-slope exposure is growing fastest in low-income, peri-urban regions with
high hazard research potential

Our findings show that about 198 million of the 341 million additional people on steep hillslopes
(1975–2025) live in low- and lower-middle-income countries. The largest population increases
were found in tropical climates, mainly in Asia, Africa and South America. Large parts of these
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continents remain poorly investigated in landslide-climate research [20] or any other natural-
hazard research [4, 5], despite increasing severity of future climate conditions, such as more
frequent rainfall extremes [21, 24]. Hence, the areas experiencing the greatest population growth
on steep terrain often overlap with those expected to experience more landslide-triggering events.
We visualize these interactions in causal loop diagram (Figure 4) that links the formation of
steep-slope exposure to physical constraints and limited institutional capacity to enforce urban
planning.

The largest population increase on steep terrain aligns with rapid peri-urban and semi-dense
urban expansion (Supplement S1). The share of the population living on steep terrain in peri-
urban areas more than doubled in Sub-Saharan Africa (from 13% to 32%) and South Asia
(from 15% to 31%) between 1975 and 2025. Peri-urban zones are often characterized by limited
land-use control, stretched infrastructure, and weak enforcement [40]. In high-income regions,
where planning capacity and flat land availability are greater, peri-urban growth is modest and
shows little engagement with steep terrain. These patterns reinforce evidence that exposure is
forming most rapidly precisely where monitoring infrastructure, hazard planning, research and
reporting systems are most strained [5].

Urban sprawl is known to disproportionately affect lower-income households and vulnerable
communities, who are more likely to occupy hazardous land with limited planning oversight
globally [41, 40]. Unsurprisingly, the vast majority (up to 80%) of landslide deaths are concen-
trated in poor, informal settlements [e.g., 42, 38]. Several regional analyses confirm our findings
locally in rapidly growing cities like Lima, Peru [43], São Paulo, Brazil [44], Medelĺın, Columbia
[38], Bujumbura, Burundi [45], Freetown, Sierra Leone, Antipolo and Baguio, the Philippines,
Port-au-Prince, Haiti [30] . All documenting outward peri-urban expansion in areas with limited
land-use regulation.

Global risk assessments can miss key hotspots due to incomplete or inconsis-
tent impact data

For example, the Kivu Rift region, which is one of the hotspots identified in our analysis
(Figure 3), is also recognized as a landslide hotspot in several regional studies [e.g., 39, 28].
However, it is not classified as a high-landslide-mortality risk hotspot in global analyses using
the EM-DAT Disaster Database [9]. Limitations of EM-DAT due to reporting gaps have been
widely reported [46, 11] Moreover, we observed an increase of 60 million people living on
steep terrain in regions that are not classified by the World Bank’s income groups, such as
the Ethiopian highlands. Thus, despite strong local evidence [16], global assessments can be
limited by the availability and consistency of underlying event data [13]. We bypassed this data
limitation by using a steepness-based threshold to identify steep terrain instead [e.g., 30, 33].
Steepness should therefore be interpreted as a screening indicator. The slope-threshold approach
is most informative where steepness constrains settlement and where peri-urban growth extends
into steeper ground. Although steepness is the primary control of landslides [47], it is less
informative where instability is dominated by geology, soils, land cover, drainage, or engineered
slope modification [48, 49, 50, 51]. In these settings, exposure can increase without a comparable
change in the likelihood of hazard. However, our core conclusions are robust and provide a first-
order analysis that can be refined with additional data: the share of the exposed population
declines for all income groups as the slope threshold is tightened, but differences across income
groups persist (Slope-threshold sensitivity assessment in Supplement S8), indicating that the
pattern is not driven by a single cutoff.
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Figure 4: Causal loop diagram of interacting drivers of population exposure on steep terrain.
Bold variables denote the core processes central to this study, surrounding factors provide con-
text. Arrows indicate causal links. (+)/(−) denote positive and negative effects. The blue
pathways represent climatic controls on slope instability and displacement, while the brown
pathways represent population and settlement processes driving expansion. The diagram is
simplified depiction of cases based on the definitions provided in Supplement S5 for each iden-
tified hotspot in Figure 3.

Regions with the fastest-growing steep-slope population often face multiple
challenges, with landslides being only one among them

Some hotspots in the Hindu Kush Mountains, the Kivu Rift, South-East Asia, and parts of
Central America, also face compounding pressures, including multi-hazard risks, conflict, polit-
ical instability, land scarcity, and displacement [3, 2]. Hence, most lie in countries ranking at
the bottom of the World Bank’s ‘Political Stability and Absence of Violence’ index,

There is growing evidence in literature relating climate hazards to increased conflict over access
to resources, serving as a catalyst for violence [52, 53]. In these socially fragile environments,
slope-related hazards are rarely the most immediate concern between urgent, overlapping threats
of violence, displacement and food insecurity. These concerns shape settlement decisions more
than geomorphological risks alone [28, 54].

Slope-instability exposure often results from limited alternatives during a crisis, rather than
from deliberate settlement in hazardous areas (Figure 3). In the African Rift Valley, cities
like Bujumbura and Bukavu have expanded rapidly and informally into unstable terrain, amid
ongoing political instability, displacement and limited planning capacity [28, 55, 56]. In the
Ethiopian Highlands, steep slopes coincide with high population growth, erratic rainfall and
limited flat land, while livelihoods remain heavily dependent on increasingly climate-sensitive
agriculture [57, 58, 59]. In southern Yemen, conflict, repeated flash floods and institutional
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breakdown have pushed millions into informal settlements on unstable slopes, where hazard
monitoring and land governance are weak [60, 61]. In the Hindu Kush region of Afghanistan and
northern Pakistan, populations face multiple hazards [9, 62]. People are often forced to live on
steep terrain due to conflict, land scarcity and the absence of basic infrastructure or emergency
response [63, 64, 65]. But significant change does not just occur in conflict-ridden regions with
poor governance. The eastern coast of China proves to be a contrasting case, where steep-
terrain exposure is increasing alongside rapid development and institutional capacity. Recent
studies show that climate change is increasing landslide risk in China by intensifying rainfall
extremes and shifting precipitation patterns that can trigger slope failures [25], while rapid
urbanization and infrastructure expansion are increasing exposure [66] and the value of assets
at risk [67, 68].(Full cases in the Supplement S6).

We show that in most hotspots, exposure on steep slopes is increasing where rapid settlement
expansion intersects with broader socioeconomic and environmental constraints. Thus, inequal-
ity shapes not only who is affected by the hazard, but also where exposure is forming. The
implication is clear: future landslide risk will be shaped disproportionately in a small set of
fast-changing, lower-income tropical and mid-latitude regions. Research priorities should lie
in Sub-Saharan Africa and South Asia, including the Kivu Rift, parts of the Ethiopian High-
lands, and the Hindu Kush region, where growth on steep slopes can even exceed that on flatter
ground (Supplement S2). We recommend focusing investment on hazard and impact data, on
monitoring and institutional capacity and on understanding how settlement expansion drives
exposure on steep slopes. Increasing exposure to steep landslide-prone terrain should be treated
as a sustainable development concern as much as a hazard concern [69, 70].

Materials

Spatial units and aggregation

We selected topographic catchments as the primary spatial units. They represent natural bound-
aries for hillslope processes and reduce artifacts introduced by political borders. We choose to
operate at the HydroBASINS Level 5 catchment scale, which provides global polygon bound-
aries for medium-sized catchments (10,000 km² mean area) derived from HydroSHEDS flow
accumulation data using hierarchical Pfafstetter coding [32].

We aligned all gridded datasets to a common 1 km analysis grid by nearest neighbour method
to avoid altering original data artificially. We then aggregated pixel-level values to catchments
by summing population counts and computing settlement class shares within each catchment.
Key aggregation assumptions were: (i) gridded population represents average conditions within
each pixel, and (ii) catchment-scale summaries capture broad exposure patterns while smoothing
local heterogeneity.

Datasets

We quantified long-term population and settlement dynamics using the Global Human Settle-
ment Layer (GHSL). We used population counts from GHS-POP [1975–2025, 1 km resolution,
5-year intervals; 35], chosen for its long temporal coverage, uniform methodology and compat-
ibility with other GHSL products used in this study. The dataset redistributes census-based
population counts onto a grid using built-up information for global comparability.

We characterised settlement structure using GHS-SMOD [(Settlement Model, 1975–2025, 1 km
resolution; 36]. GHS-SMOD is produced within the same GHSL framework as GHS-POP, al-

8



lowing joint analysis of population and settlement change on a common grid. GHS-SMOD
classifies each grid cell into settlement categories based on the Degree of Urbanisation (DE-
GURBA) framework endorsed by the UN Statistical Commission. DEGURBA integrates popu-
lation density, built-up density and spatial contiguity to produce globally comparable settlement
classes. GHS-SMOD classes used in this study are urban centre, dense urban, semi-dense urban,
peri-urban, rural cluster, low-density rural and very low-density rural.

We assigned each catchment a climate zone using the IPCC Climate Zone Map [2019; 37]. This
gridded dataset applies a standardized classification scheme to Climate Research Unit Time
Series (CRU TS) monthly temperature and precipitation data [1901–2019; 71], defining 12 do-
mains based on thermal (polar, boreal, cool temperate, warm temperate, tropical), moisture
(wet, moist, dry) and elevation (montane) regimes. We used this classification because it pro-
vides a compact set of global climate domains that supports clear cross-region comparison. The
dataset contains 12 climate classes: Tropical Montane, Tropical Wet, Tropical Moist, Tropical
Dry, Warm Temperate Moist, Warm Temperate Dry, Cool Temperate Moist, Cool Temperate
Dry, Boreal Moist, Boreal Dry, Polar Moist and Polar Dry. We labelled each catchment by
the dominant climate class within its boundary. This approach assumes that catchments with
mixed climate coverage can be represented by their dominant class. Mixed-climate catchments
therefore introduce some boundary uncertainty. Alternative climate classifications are possible,
for example Köppen–Geiger, but the IPCC classification uses fewer classes and is better suited
to the broad comparative focus of our analysis and compatibility of our results with future
IPCC reports.

We used the latest World Bank Income Classification [2024; 72] to represent socioeconomic
differences, assigning countries to low-, lower-middle-, upper-middle- or high-income groups.
This classification provides a consistent global grouping for comparing exposure patterns. The
2024 classification used here includes 27 low-income, 55 lower-middle-income, 55 upper-middle-
income and 61 high-income countries. We attributed each catchment to an income group using
a population-weighted dominant-country approach. Specifically, we identified the country con-
tributing most to the catchment’s steep-slope population change and assigned that country’s
income group to the catchment.

To characterise institutional stability and conflict exposure in regions experiencing rapid steep-
slope population growth, we used the World Bank Worldwide Governance Indicators (WGI),
specifically the Political Stability and Absence of Violence/Terrorism percentile rank (1996–2024)
[73]. In this metric, lower ranks indicate lower political stability across countries. We linked
WGI rankings to catchments using the same population-weighted dominant-country approach
as above to ensure consistency with the income-group attribution.

Terrain steepness and definition of ’steep’

Terrain steepness was obtained from GEOMORPHO90’s 250m slope layers [74], derived from
the globally consistent and hydrologically conditioned MERIT-DEM [75]. We selected GE-
OMORPHO90 over other raw terrain products because it provides a standardised, corrected
surface suitable for our analysis. Although 90m layers are available as supplemental products,
we used the 250m release because it is the primary global distribution with uniform prepro-
cessing. We conducted the analysis at 1 km because a global, multi-decadal workflow at this
resolution provides an efficient compromise that captures broad exposure patterns, while still
being computationally feasible. We resampled the slope layer to 1 km using maximum aggre-
gation, ensuring that steep terrain was preserved when matching the GHSL grid.

We defined steep terrain as slope ≥ 10◦, a threshold widely used in landslide studies and
representative of conditions where rainfall-triggered landslides occur frequently [e.g., 30, 33, 34].
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We calculated steep-slope population by masking the population rasters to pixels with slope
≥ 10◦ and summing within each catchment.

Robustness and sensitivity analyses

We assessed slope-threshold sensitivity by repeating key analyses using alternative slope thresh-
olds (8°, 10°, 12° and 15°) to evaluate how results depend on the definition of ‘steep’ (Supplement
S8). As expected, the exposed share declines for all income groups as the threshold is tightened.
However, the ranking and separation between groups remain similar across thresholds. Hence,
the income-group pattern is unbiased by the specific choice of the cutoff.

We assessed robustness to population data choice by repeating our steep-slope population
growth analysis with WorldPop and comparing it with GHS-POP over the overlap period
2000–2020. We measured agreement between the two datasets by correlating the catchment
rankings of positive steep-slope population growth, using Spearman’s ρ (slope ≥ 10◦). We ob-
tained a rank correlation of ρ = 0.79, indicating similar identification of high-growth catchments
despite differences in population modelling inputs and methods. We also compared hotspot
overlap using the top-50 catchments by positive steep-slope growth: 40 catchments overlapped,
with 10 WorldPop-only and 10 GHS-only catchments in the Top-50 set.

In map comparisons (Supplement S7), the non-overlapping catchments typically occur in the
same broader hotspot regions (in the neighbourhood) of overlapping catchments. This pat-
tern suggests both datasets identify similar hotspot regions, while differences remain in the
exact catchment ranking. These disagreements are consistent with known differences in gridded
population modelling and input data between products [54], for example census harmonisa-
tion, redistribution or allocation methods, which can shift population totals across adjacent
catchments. These differences can shift population totals across adjacent catchments and affect
Top-N rankings, but they do not alter the main hotspot patterns identified in this study.

Software and Implementation

All data processing and analysis were performed using Python 3.12.3.
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[42] S A Sepúlveda and D N Petley. Regional trends and controlling factors of fatal landslides
in Latin America and the Caribbean. Hazards Earth Syst. Sci, 15:1821–1833, 2015. doi:
10.5194/nhess-15-1821-2015. URL http://geonames.nga.
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Kervyn, and François Kervyn. Acceleration of a large deep-seated tropical landslide due to
urbanization feedbacks. Nature Geoscience 2023 15:12, 15(12):1048–1055, 12 2022. ISSN

16

https://www.sciencedirect.com/science/article/pii/S0012825217305652
https://www.sciencedirect.com/science/article/pii/S0012825217305652
https://www.nature.com/articles/nature10311
https://www.nature.com/articles/s41558-018-0315-6
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0271466
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0271466
https://www.sciencedirect.com/science/article/pii/S0169555X24001065?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0169555X24001065?via%3Dihub


1752-0908. doi: 10.1038/s41561-022-01073-3. URL https://www.nature.com/articles/

s41561-022-01073-3.

[57] Bekele Abebe, Francesco Dramis, Giandomenico Fubelli, Mohammed Umer, and Asfa-
wossen Asrat. Landslides in the Ethiopian highlands and the Rift margins. Journal
of African Earth Sciences, 56(4-5):131–138, 3 2010. ISSN 1464-343X. doi: 10.1016/J.
JAFREARSCI.2009.06.006. URL https://www.sciencedirect.com/science/article/

pii/S1464343X09001113?via%3Dihub.

[58] EEA. Report on the Ethiopian Economy: Economic Performance and Gover-
nance in Ethiopia. Technical report, Ethiopian Economics Association, 5 2025.
URL https://eea-et.org/publication/report-on-the-ethiopian-economy-2025_

economic-performance-and-governance-in-ethiopia/.

[59] GCR. Ethiopia in Crisis: Deadly Landslides and the Growing Climate
Threat, 2025. URL https://globalclimaterisks.org/insights/blog/

ethiopia-in-crisis-deadly-landslides-and-the-growing-climate-threat/.

[60] IDMC. Yemen — IDMC - Internal Displacement Monitoring Centre, 2025. URL https:

//www.internal-displacement.org/countries/yemen/.

[61] IOM. Report on Migration, Environment and Climate Change in Yemen. Technical report,
International Organization for Migration (IOM), UN Migration, 2023.

[62] Jack Rusk, Amina Maharjan, Prakash Tiwari, Tzu Hsin Karen Chen, Sara Shneider-
man, Mark Turin, and Karen C. Seto. Multi-hazard susceptibility and exposure as-
sessment of the Hindu Kush Himalaya. Science of The Total Environment, 804:150039,
1 2022. ISSN 0048-9697. doi: 10.1016/J.SCITOTENV.2021.150039. URL https:

//www.sciencedirect.com/science/article/pii/S0048969721051147#bb0100.

[63] Thomas Ruttig. Slippery Slopes: Ecological, social and developmental as-
pects of the Badakhshan landslide disaster, 5 2014. URL https://www.

afghanistan-analysts.org/en/reports/economy-development-environment/

slippery-slopes-ecological-social-and-developmental-aspects-of-the-badakhshan-landslide-disaster/.

[64] Hamida Salehzada, Masouda Qasimi, and Shakila Rezayi. Landslide in Badakhshan,
Afghanistan, 5 2014. URL https://www.adpc.net/igo/contents/iPrepare/

iprepare-news_id.asp?ipid=250.

[65] Alexandra Witze. Afghan landslide was ’an accident waiting to happen’. Nature 2014, 5
2014. ISSN 1476-4687. doi: 10.1038/nature.2014.15158. URL https://www.nature.com/

articles/nature.2014.15158.

[66] Bin Tong, Yixiang Zhang, Gan Qi, Jusong Shi, Yuanqiang Wan, Jianyin He, and Xudong
Yang. The corresponding countermeasures of landslide risk control under influence of
climate change in China. Geomatics, Natural Hazards and Risk, 15(1), 12 2024. ISSN
19475713. doi: 10.1080/19475705.2024.2421387;WGROUP:STRING:PUBLICATION.
URL https://www.tandfonline.com/doi/pdf/10.1080/19475705.2024.2421387.

[67] GFDRR. Learning from Experience Insights from China’s Progress in Disaster Risk Man-
agement Learning from Experience. Technical report, The World Bank, 2020. URL
www.worldbank.org.

[68] Lei Zhou, Xianhua Wu, Zhonghui Ji, and Ge Gao. Characteristic analysis of rainstorm-
induced catastrophe and the countermeasures of flood hazard mitigation about Shenzhen
city. Geomatics, Natural Hazards and Risk, 8(2):1886–1897, 12 2017. ISSN 19475713.

17

https://www.nature.com/articles/s41561-022-01073-3
https://www.nature.com/articles/s41561-022-01073-3
https://www.sciencedirect.com/science/article/pii/S1464343X09001113?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1464343X09001113?via%3Dihub
https://eea-et.org/publication/report-on-the-ethiopian-economy-2025_economic-performance-and-governance-in-ethiopia/
https://eea-et.org/publication/report-on-the-ethiopian-economy-2025_economic-performance-and-governance-in-ethiopia/
https://globalclimaterisks.org/insights/blog/ethiopia-in-crisis-deadly-landslides-and-the-growing-climate-threat/
https://globalclimaterisks.org/insights/blog/ethiopia-in-crisis-deadly-landslides-and-the-growing-climate-threat/
https://www.internal-displacement.org/countries/yemen/
https://www.internal-displacement.org/countries/yemen/
https://www.sciencedirect.com/science/article/pii/S0048969721051147#bb0100
https://www.sciencedirect.com/science/article/pii/S0048969721051147#bb0100
https://www.afghanistan-analysts.org/en/reports/economy-development-environment/slippery-slopes-ecological-social-and-developmental-aspects-of-the-badakhshan-landslide-disaster/
https://www.afghanistan-analysts.org/en/reports/economy-development-environment/slippery-slopes-ecological-social-and-developmental-aspects-of-the-badakhshan-landslide-disaster/
https://www.afghanistan-analysts.org/en/reports/economy-development-environment/slippery-slopes-ecological-social-and-developmental-aspects-of-the-badakhshan-landslide-disaster/
https://www.adpc.net/igo/contents/iPrepare/iprepare-news_id.asp?ipid=250
https://www.adpc.net/igo/contents/iPrepare/iprepare-news_id.asp?ipid=250
https://www.nature.com/articles/nature.2014.15158
https://www.nature.com/articles/nature.2014.15158
https://www.tandfonline.com/doi/pdf/10.1080/19475705.2024.2421387
www.worldbank.org


doi: 10.1080/19475705.2017.1392368;WGROUP:STRING:PUBLICATION. URL https:

//www.tandfonline.com/doi/pdf/10.1080/19475705.2017.1392368.

[69] Ilan Kelman. Linking disaster risk reduction, climate change, and the sustainable de-
velopment goals. Disaster Prevention and Management, 26(3):254–258, 6 2017. ISSN
0965-3562. doi: 10.1108/DPM-02-2017-0043. URL https://dx.doi.org/10.1108/

DPM-02-2017-0043.

[70] Meg Parsons, Johanna Nalau, Veruska Muccione, Maarten van Aalst, Suraje Dessai, Tess
Doeffinger, Xinyu Fu, Toshihiro Hasegawa, Danial Khojasteh, Rahwa Kidane, Benjamin L.
Preston, Nicholas P. Simpson, Anita Wreford, and Katharine J. Mach. Critical science for
the next decade of climate risk management. Climate Risk Management, page 100770, 11
2025. ISSN 2212-0963. doi: 10.1016/J.CRM.2025.100770. URL https://linkinghub.

elsevier.com/retrieve/pii/S2212096325000841.

[71] Ian Harris, Timothy J Osborn, Phil Jones, and David Lister. Version 4 of the cru ts monthly
high-resolution gridded multivariate climate dataset. Scientific data, 7(1):109, 2020.

[72] Neil James Fantom and Umar Serajuddin. The World Bank’s classification of countries by
income. Policy Research Working Paper Series, 1 2016. URL https://ourworldindata.

org/grapher/world-bank-income-groups.

[73] World bank, worldwide governance indicators, 2024. URL https://www.worldbank.org/

en/publication/worldwide-governance-indicators.

[74] Giuseppe Amatulli, Daniel McInerney, Tushar Sethi, Peter Strobl, and Sami Domisch.
Geomorpho90m, empirical evaluation and accuracy assessment of global high-resolution
geomorphometric layers. Scientific Data 2020 7:1, 7(1):162–, 5 2020. ISSN 2052-
4463. doi: 10.1038/s41597-020-0479-6. URL https://www.nature.com/articles/

s41597-020-0479-6.

[75] Dai Yamazaki, Daiki Ikeshima, Jeffrey C Neal, Fiachra O’Loughlin, Christopher Charles
Sampson, Shinjiro Kanae, and Paul D Bates. Merit dem: A new high-accuracy global
digital elevation model and its merit to global hydrodynamic modeling. In AGU fall meeting
abstracts, volume 2017, pages H12C–04, 2017.

18

https://www.tandfonline.com/doi/pdf/10.1080/19475705.2017.1392368
https://www.tandfonline.com/doi/pdf/10.1080/19475705.2017.1392368
https://dx.doi.org/10.1108/DPM-02-2017-0043
https://dx.doi.org/10.1108/DPM-02-2017-0043
https://linkinghub.elsevier.com/retrieve/pii/S2212096325000841
https://linkinghub.elsevier.com/retrieve/pii/S2212096325000841
https://ourworldindata.org/grapher/world-bank-income-groups
https://ourworldindata.org/grapher/world-bank-income-groups
https://www.worldbank.org/en/publication/worldwide-governance-indicators
https://www.worldbank.org/en/publication/worldwide-governance-indicators
https://www.nature.com/articles/s41597-020-0479-6
https://www.nature.com/articles/s41597-020-0479-6


Supplementary Information

S1.Average steep area-share by settlement classes (1975 and 2025)

High steep-area shares occur in peri-urban, semi-dense urban classes, particularly in Africa,
Asia, and Latin America. Although the share of population in global urban centres grew sharply
from 32% to 45% (+2.4 billion people), their steep-area shares remain low across regions.

Steep-area Share by Settlement Type (1975 to 2025)
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Figure 1: Steep area share by settlement class

S2. Steep-slope population growth vs. non-steep population growth

148 of the 5,393 analysed catchments (about 3%) show population growth on steep slopes
exceeding growth on non-steep terrain. These catchments cluster in mountainous regions and
represent population growth pressure where flat, buildable land is limited.
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Figure 2: Hotspot catchments of population increase, where absolute growth in steep areas
(slope ≥ 10◦) is greater than that in non-steep areas
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S3. Steep-terrain population share: 5-year stepwise transitions

Change in population distribution by settlement class in steep areas (with ≥ 10◦ slope),
1975–2025. Most regions show increasing shares in peri-urban and urban classes over time,
with notable rural-to-urban transitions in Middle East, North Africa, Sub-Saharan Africa and
South Asia(legend same as above)
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Figure 3: Step-wise population share change on steep terrain as per settlement transitions from
1975 to 2025.
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S4. Political stability and steep-slope population growth

Catchments with the highest steep-slope population growth lie in countries ranking consistently
low in the UN-defined ‘Political Stability and Absence of Violence’ index. The index reflects
perceptions of the likelihood of political instability and politically motivated violence, including
terrorism, and is reported as a national rank from 1 to 100, where 1 indicates the lowest stability
and 100 the highest.
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Figure 4: World Bank Political Stability and Absence of Violence Rankings

S5. Definitions and contextual indicators (map annotations)

We label selected hotspot regions using four recurring contextual factors: rapid urbanisation,
informal settlements, low institutional capacity, and political instability. These labels are used
to support interpretation of patterns in the maps and are not used as quantitative predictors
in the analysis.

Definitions follow established usage in the literature:

0.0.1 Rapid urbanisation

Fast growth of the urban population and/or urban extent, often accompanied by unplanned or
poorly coordinated expansion when infrastructure and planning do not keep pace [1].

0.0.2 Informal settlements

Residential areas where (i) residents often lack secure tenure, (ii) areas are underserved by
basic services and infrastructure, and (iii) housing may not comply with planning and building
regulations, with settlements often located in hazard-prone or environmentally marginal land
[2].

0.0.3 Low institutional capacity

Institutional (or governance) capacity can be defined as the ability of governance institutions
and actors to plan, coordinate, finance, implement, evaluate, and adjust policies and measures
over time, including under uncertainty and rapid change [3].
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0.0.4 Political instability

For our analysis, political instability is operationalized using the World Bank WGI Political
Stability and Absence of Violence/Terrorism indicator, which measures perceptions of the like-
lihood of political instability and/or politically motivated violence, including terrorism (reported
as an estimate and percentile ranks) [4].

S6. Detailed examples of regions with growing slope-instability exposure fac-
ing multiple challenges

Population exposure on steep terrain emerges where physical constraints intersect with settle-
ment expansion, weak institutional capacity, or both (Figure 4 in the main text). These con-
straints can include steep topography, triggering factors or multi-hazard environments. Lack
of institutional capacity can result from economic and political instability, weak regulation
or absence of research. Settlement expansion in the form of rapid urbanization or informal
construction, with displacement adding further pressure. Slope exposure reflects constrained
choices under climate, conflict, and land pressure.

• The African Rift Valley lakes are dotted with densely populated cities like Bukavu in
the Democratic Republic of the Congo (DRC) and Bujumbura, the largest city in Burundi.
These cities have experienced rapid, often unplanned expansion. There is also evidence of
anthropogenic acceleration of deep-seated landslides in the region due to urbanisation [5, 6].
In the backdrop of conflict and political instability, cities are often seen as safe havens. Here,
basic necessities such as safety and access to food and water take precedence over slope-related
hazard avoidance [7]. The vulnerability of people is heightened by the presence of other hazards
further, such as flash floods [8]. This combination of multi-hazards and lack of capacity is not
sustainable, especially in the face of projected climate-related extremes in the region [9].

• The Ethiopian Highlands region is also identified in our study as a hotspot. Here, steep
relief coincides with rapid population growth and limited availability of flat land. Landslides in
this region are primarily triggered by intense and recurrent summer rainfall [10]. These events
cause repeated loss of life, damage to infrastructure, and impacts on agricultural land and liveli-
hoods [11]. In July 2024, Ethiopia experienced its deadliest recorded landslide, with more than
230 fatalities and over 15,000 people displaced during prolonged rainfall [12]. Climate stress is
making rainfall events erratic, impacting not only landslides, but also affecting food security,
migration patterns and health [13]. Higher elevations are known to act as “refugia” against
extreme heat in the region [14]. Additionally, Ethiopia’s economy is highly dependent on agri-
culture, which supports around 65% of the population and is increasingly affected by droughts,
floods, land degradation, and declining yields [15, 16]. At the same time, climate-sensitive
health risks, such as malaria, heat stress, and waterborne diseases further strain households
and health systems, particularly among vulnerable groups [17]. Thus, settlement decisions are
shaped by access to land, livelihoods, and basic services under constrained conditions. Steep-
slope exposure in Ethiopia reflects the accumulation of climatic stress, livelihood pressure, and
limited adaptive capacity, rather than an active choice to occupy hazardous terrain.

• The southern part of Yemen, also identified as a steep-population increase hotspot,
is another region where steep terrain, conflict, and environmental stress intersect. Yemen’s
mountainous topography and highly variable rainfall make it prone to rainfall-triggered land-
slides, particularly where informal housing occupies marginal slopes and unstable soils [18, 19].
Climate-driven increases in intense rainfall and flash flooding have repeatedly damaged housing
and infrastructure, accelerating displacement and secondary migration [20]. Ongoing conflict
has weakened land governance, emergency coordination, and hazard monitoring, while forcing
more than four million internally displaced people to settle in hazard-prone urban and peri-
urban areas with limited services [21, 22]. In this context as well, steep-slope exposure reflects
constrained choices under displacement, insecurity, and environmental degradation.
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• Paralleling our analyses, the Hindu Kush Mountains in Afghanistan and Northern Pakistan
have also been identified in literature as a hotspot for overlapping geophysical and hydrological
hazards [23, 24]. In this mountainous region, where population growth rates are some of the
highest and flat, arable land is limited, people in rural areas are often forced to live on steep
slopes [25]. Moreover, a lack of monitoring infrastructure and limited response capacity make
this region more vulnerable to hazards. This limitation was highlighted during a deadly landslide
in Badakhshan region in 2014. Dubbed by experts as an ‘accident waiting to happen’ [26],
authorities, drained by decades-long conflicts, not only failed to mitigate the event but also
lacked rescue capacity. The death toll post-disaster was reported with such a lack of precision
that it was in the wide range of 350 to more than 2000 people [27]. Regional conflict, slow
economic development and political instability, compounded by the existing population pressure
and unstable geology, make this region extremely vulnerable.

• China provides a contrasting case where steep-slope exposure is increasing under high
development and institutional capacity. Along the eastern coast of China, our analysis identifies
clusters of catchments with strong population growth on steep terrain. Recent studies show that
climate change is altering hydro-meteorological drivers of landslides, while rapid urbanisation
and infrastructure expansion are increasing exposure and the value of assets at risk [28]. Extreme
events, such as the July 2020 rainfall in Zhengzhou city, triggered hundreds of landslides in areas
previously considered low-susceptible to landslides, illustrating how the hazard is expanding
into new regions. Recent studies also suggest a climate-driven increase in landslide probability
under future warming [29]. Extreme, short-duration rainstorms in highly urbanised, low-lying
and hilly coastal cities like Shenzhen cause compound disasters, including flooding, waterlogging
and slope failures, such as during the 2008 floods and landslide event [30]. Such events have
large human and economic impacts.

S7. Population-dataset robustness: World-Pop and GHS-Pop comparison

Population-dataset robustness was assessed by repeating the steep-slope growth analysis using
WorldPop and comparing results to GHS-POP over the overlap period 2000–2020. In the top
50 catchments, 40 overlapped, with 10 as per WorldPop and 10 according to GHS. In the
map comparison (Fig S5), the non-overlapping catchments typically occur in the same broader
neighbourhood of overlapping catchments, rather than appearing in completely different parts
of the world. The Spearman rank correlation of ρ = 0.79 was obtained for catchment-level
positive steep-slope growth rank.
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Figure 5: Top 50 steep-slope population growth catchments according to different population
datasets

S8. Slope-threshold sensitivity

Slope-threshold sensitivity was assessed by repeating key analyses using alternative slope thresh-
olds (8°, 10°, 12° and 15°) to evaluate how results depend on the definition of ‘steep’ The plot
S4 shows how the share of each income group’s population counted as “exposed” changes as the
slope threshold is tightened (8°, 10°, 12°, 15°). As expected, the share declines for all groups,
but the ranking and separation between groups remain similar, meaning the pattern is not an
artefact of one cut-off. We use 10° because it is a widely used benchmark in global landslide
studies and is representative of conditions where rainfall-triggered landslides occur frequently
[31–33]. It balances capturing meaningful hillslope exposure without restricting the analysis
only to the steepest terrain.
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Figure 6: Sensitivity of steep-area population share with varying slope-thresholds

S9. Population living on steep terrain by settlement class, 1975–2025

Tables 1–9 summarise the population living on steep terrain (slope ≥ 10◦) from 1975 to 2025,
based on the analysis with GHSL 1km products. Table 1 reports global totals and the percentage
of the global population living on steep terrain. The following regional tables report, for each
time step, the steep-slope population by settlement class (millions) together with the share of
each class within the region’s total steep-slope population.
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Table 1: Global population living on steep terrain (slope ≥ 10◦), 1975–2025.

Year Total population (billions) Steep population (millions) Share on steep terrain (%)

1975 4.07 493.99 12.14
1980 4.44 531.34 11.96
1985 4.86 572.86 11.78
1990 5.32 618.30 11.63
1995 5.74 646.33 11.25
2000 6.15 665.85 10.83
2005 6.56 694.63 10.59
2010 6.99 727.30 10.41
2015 7.43 764.75 10.30
2020 7.84 804.05 10.25
2025 8.19 834.74 10.19

Table 2: East Asia and Pacific: steep-slope population by settlement class,
1975–2025.

Year Very low-dens rural Low-dens rural Rural cluster Peri-urban Semi-dense urban Dense urban Urban centre
Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share

1975 10.64 4.8 53.72 24.0 47.31 21.1 34.63 15.5 9.67 4.3 43.09 19.2 24.82 11.1
1980 10.92 4.6 57.81 24.2 47.20 19.7 39.65 16.6 10.97 4.6 44.49 18.6 28.05 11.7
1985 10.90 4.3 60.70 23.7 48.08 18.8 45.38 17.7 12.40 4.8 47.43 18.5 31.25 12.2
1990 10.79 3.9 62.26 22.6 50.14 18.2 51.48 18.7 13.79 5.0 51.35 18.6 35.64 12.9
1995 10.88 3.9 62.36 22.3 49.69 17.7 50.98 18.2 13.55 4.8 53.12 19.0 39.61 14.1
2000 10.96 4.0 61.35 22.2 48.52 17.6 48.04 17.4 12.69 4.6 51.77 18.7 42.87 15.5
2005 11.06 3.9 61.54 21.8 48.57 17.2 49.98 17.7 12.72 4.5 52.86 18.8 45.15 16.0
2010 11.05 3.8 61.82 21.3 49.01 16.9 52.86 18.2 13.49 4.6 54.55 18.8 47.29 16.3
2015 11.17 3.7 63.20 21.1 49.28 16.5 56.18 18.8 14.16 4.7 53.76 18.0 51.11 17.1
2020 10.87 3.6 65.36 21.4 49.58 16.2 61.90 20.2 14.94 4.9 49.11 16.1 54.10 17.7
2025 10.85 3.5 64.07 20.9 49.93 16.3 63.61 20.7 15.39 5.0 47.11 15.3 56.21 18.3

Table 3: Europe and Central Asia: steep-slope population by settlement class,
1975–2025.

Year Very low-dens rural Low-dens rural Rural cluster Peri-urban Semi-dense urban Dense urban Urban centre
Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share

1975 2.92 9.9 9.69 32.8 4.42 14.9 3.08 10.4 0.86 2.9 4.27 14.4 4.35 14.7
1980 2.95 9.5 10.15 32.6 4.59 14.7 3.31 10.6 0.87 2.8 4.46 14.3 4.81 15.4
1985 2.98 9.1 10.53 32.3 4.72 14.5 3.56 10.9 0.90 2.8 4.80 14.7 5.15 15.8
1990 3.00 8.8 10.82 31.9 4.81 14.2 3.72 11.0 0.99 2.9 4.92 14.5 5.66 16.7
1995 2.98 8.8 10.46 30.8 4.70 13.9 3.73 11.0 0.94 2.8 5.00 14.7 6.13 18.1
2000 2.94 8.7 10.20 30.0 4.58 13.5 3.69 10.9 0.87 2.6 5.21 15.3 6.47 19.0
2005 2.96 8.8 9.91 29.4 4.34 12.9 3.74 11.1 0.88 2.6 4.86 14.4 7.01 20.8
2010 2.96 8.8 9.57 28.6 4.17 12.4 3.80 11.4 0.87 2.6 4.67 13.9 7.46 22.3
2015 2.96 8.6 9.44 27.5 4.28 12.5 3.91 11.4 0.86 2.5 4.85 14.1 8.01 23.3
2020 2.94 8.4 9.47 27.1 4.35 12.4 4.02 11.5 0.91 2.6 4.84 13.8 8.47 24.2
2025 2.91 8.2 9.44 26.7 4.35 12.3 4.25 12.0 0.93 2.6 4.85 13.7 8.68 24.5

Table 4: Global: steep-slope population by settlement class, 1975–2025.

Year Very low-dens rural Low-dens rural Rural cluster Peri-urban Semi-dense urban Dense urban Urban centre
Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share

1975 43.30 8.8 132.94 26.9 83.95 17.0 70.32 14.2 17.65 3.6 77.42 15.7 68.40 13.8
1980 44.18 8.3 142.15 26.8 85.77 16.1 79.76 15.0 19.81 3.7 81.21 15.3 78.45 14.8
1985 44.57 7.8 150.04 26.2 89.03 15.5 91.02 15.9 22.30 3.9 87.39 15.3 88.51 15.5
1990 44.67 7.2 155.76 25.2 94.08 15.2 102.69 16.6 25.04 4.0 95.09 15.4 100.97 16.3
1995 44.84 6.9 158.21 24.5 95.99 14.9 106.17 16.4 25.78 4.0 100.98 15.6 114.35 17.7
2000 44.71 6.7 158.55 23.8 96.42 14.5 109.62 16.5 25.78 3.9 103.23 15.5 127.54 19.2
2005 45.44 6.5 163.10 23.5 96.92 14.0 117.66 16.9 26.60 3.8 106.74 15.4 138.17 19.9
2010 45.18 6.2 167.81 23.1 97.93 13.5 128.05 17.6 28.04 3.9 111.69 15.4 148.60 20.4
2015 44.56 5.8 174.04 22.8 99.45 13.0 140.94 18.4 30.28 4.0 113.38 14.8 162.10 21.2
2020 43.05 5.4 181.58 22.6 101.79 12.7 163.11 20.3 32.97 4.1 109.76 13.7 171.78 21.4
2025 42.51 5.1 179.96 21.6 103.67 12.4 179.29 21.5 36.01 4.3 109.90 13.2 183.40 22.0
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Table 5: Latin America and the Caribbean: steep-slope population by settle-
ment class, 1975–2025.

Year Very low-dens rural Low-dens rural Rural cluster Peri-urban Semi-dense urban Dense urban Urban centre
Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share

1975 9.68 16.0 14.43 23.9 7.89 13.0 5.52 9.1 1.34 2.2 7.54 12.5 14.07 23.3
1980 9.89 14.8 15.82 23.6 8.33 12.5 6.01 9.0 1.55 2.3 7.88 11.8 17.42 26.0
1985 10.15 13.8 17.25 23.5 8.82 12.0 6.74 9.2 1.87 2.5 8.62 11.7 20.12 27.4
1990 10.31 12.9 18.46 23.1 9.24 11.6 7.32 9.2 1.98 2.5 9.55 11.9 23.08 28.9
1995 10.39 12.0 19.20 22.1 9.81 11.3 7.80 9.0 2.31 2.7 10.43 12.0 26.78 30.9
2000 10.35 11.1 19.72 21.2 10.38 11.2 8.40 9.0 2.39 2.6 11.46 12.3 30.34 32.6
2005 10.42 10.6 20.48 20.8 10.68 10.8 8.99 9.1 2.46 2.5 12.30 12.5 33.30 33.8
2010 10.35 10.0 20.99 20.3 10.96 10.6 9.75 9.4 2.54 2.5 12.94 12.5 35.82 34.7
2015 10.26 9.5 21.64 20.0 11.33 10.5 10.71 9.9 2.70 2.5 13.29 12.3 38.39 35.4
2020 10.14 8.9 22.96 20.1 11.92 10.4 12.35 10.8 2.93 2.6 13.84 12.1 40.06 35.1
2025 10.04 8.5 23.31 19.7 12.23 10.3 13.62 11.5 3.15 2.7 14.20 12.0 42.01 35.4

Table 6: Middle East and North Africa: steep-slope population by settlement
class, 1975–2025.

Year Very low-dens rural Low-dens rural Rural cluster Peri-urban Semi-dense urban Dense urban Urban centre
Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share

1975 1.13 7.4 3.72 24.5 3.28 21.6 1.86 12.3 0.63 4.1 2.40 15.8 2.18 14.3
1980 1.16 6.6 4.08 23.2 3.50 19.9 2.38 13.5 0.77 4.4 3.08 17.5 2.62 14.9
1985 1.18 5.7 4.50 21.8 3.82 18.5 3.02 14.6 0.87 4.2 3.93 19.1 3.31 16.0
1990 1.18 4.9 4.82 20.1 4.23 17.6 3.67 15.3 1.11 4.6 4.85 20.2 4.10 17.1
1995 1.17 4.4 4.84 18.1 4.34 16.3 4.12 15.5 1.30 4.9 5.80 21.7 5.10 19.1
2000 1.17 4.1 4.84 16.7 4.35 15.1 4.47 15.5 1.29 4.5 6.49 22.5 6.30 21.8
2005 1.17 3.8 4.86 15.7 4.47 14.4 4.74 15.3 1.28 4.1 7.25 23.4 7.25 23.4
2010 1.17 3.5 4.85 14.3 4.57 13.5 5.04 14.9 1.33 3.9 8.28 24.4 8.64 25.5
2015 1.16 3.1 4.89 12.9 4.66 12.2 5.74 15.1 1.41 3.7 9.28 24.4 10.91 28.7
2020 1.16 2.8 4.96 12.2 4.70 11.5 5.81 14.2 1.64 4.0 9.72 23.8 12.83 31.4
2025 1.15 2.6 5.01 11.5 4.86 11.1 6.02 13.7 1.66 3.8 10.34 23.6 14.73 33.7

Table 7: Other high income countries: steep-slope population by settlement
class, 1975–2025.

Year Very low-dens rural Low-dens rural Rural cluster Peri-urban Semi-dense urban Dense urban Urban centre
Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share

1975 8.61 12.5 17.87 26.0 8.56 12.5 11.48 16.7 2.60 3.8 7.94 11.6 11.62 16.9
1980 8.77 12.4 18.45 26.0 8.67 12.2 11.99 16.9 2.63 3.7 7.96 11.2 12.37 17.5
1985 8.87 12.2 19.04 26.1 8.72 12.0 12.57 17.3 2.59 3.6 7.98 11.0 13.08 18.0
1990 8.95 12.0 19.35 26.0 8.63 11.6 13.00 17.5 2.79 3.8 7.65 10.3 14.01 18.8
1995 8.97 11.9 19.24 25.5 8.66 11.5 13.46 17.8 2.82 3.7 7.66 10.1 14.73 19.5
2000 8.95 11.7 19.20 25.0 8.76 11.4 13.93 18.2 2.80 3.6 7.91 10.3 15.17 19.8
2005 9.00 11.5 19.37 24.7 8.80 11.2 14.40 18.4 2.81 3.6 8.09 10.3 15.87 20.3
2010 9.06 11.3 19.57 24.4 8.79 11.0 14.92 18.6 2.90 3.6 8.19 10.2 16.71 20.9
2015 9.06 11.2 19.63 24.2 8.69 10.7 15.11 18.7 2.91 3.6 8.08 10.0 17.51 21.6
2020 9.04 11.1 19.75 24.3 8.60 10.6 15.07 18.6 2.85 3.5 7.65 9.4 18.23 22.5
2025 8.99 11.1 20.00 24.6 8.44 10.4 15.14 18.6 2.84 3.5 7.28 9.0 18.55 22.8

Table 8: South Asia: steep-slope population by settlement class, 1975–2025.

Year Very low-dens rural Low-dens rural Rural cluster Peri-urban Semi-dense urban Dense urban Urban centre
Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share

1975 3.57 7.6 16.42 34.9 6.48 13.8 7.26 15.4 1.24 2.6 6.27 13.3 5.79 12.3
1980 3.54 6.9 17.56 34.3 6.92 13.5 8.63 16.9 1.49 2.9 6.62 12.9 6.39 12.5
1985 3.48 6.3 18.41 33.2 7.48 13.5 10.25 18.5 1.78 3.2 6.91 12.5 7.09 12.8
1990 3.40 5.6 19.05 31.5 8.40 13.9 12.07 20.0 2.15 3.5 7.79 12.9 7.64 12.6
1995 3.31 5.0 19.69 29.5 9.37 14.0 14.05 21.0 2.61 3.9 9.39 14.1 8.35 12.5
2000 3.22 4.5 19.97 27.8 9.88 13.8 16.39 22.8 3.02 4.2 9.65 13.4 9.64 13.4
2005 3.22 4.2 21.10 27.5 9.99 13.0 18.52 24.1 3.48 4.5 9.90 12.9 10.57 13.8
2010 3.11 3.9 22.06 27.3 10.02 12.4 19.98 24.7 3.46 4.3 10.68 13.2 11.53 14.3
2015 2.98 3.5 22.77 26.7 9.95 11.7 21.83 25.6 3.70 4.3 11.26 13.2 12.83 15.0
2020 2.75 3.0 23.08 25.2 9.92 10.8 26.43 28.9 3.92 4.3 11.65 12.7 13.67 15.0
2025 2.70 2.8 22.36 23.0 10.02 10.3 29.86 30.7 4.51 4.6 12.23 12.6 15.52 16.0
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Table 9: Sub-Saharan Africa: steep-slope population by settlement class, 1975–
2025.

Year Very low-dens rural Low-dens rural Rural cluster Peri-urban Semi-dense urban Dense urban Urban centre
Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share Pop Share

1975 6.52 15.1 16.07 37.2 5.25 12.2 5.79 13.4 1.14 2.6 4.83 11.2 3.60 8.3
1980 6.71 13.9 17.18 35.7 5.76 12.0 7.02 14.6 1.36 2.8 5.54 11.5 4.56 9.5
1985 6.78 12.4 18.44 33.8 6.55 12.0 8.58 15.7 1.68 3.1 6.63 12.2 5.88 10.8
1990 6.80 10.9 19.79 31.7 7.75 12.4 10.44 16.7 1.98 3.2 7.85 12.6 7.86 12.6
1995 6.92 10.1 21.21 31.0 8.49 12.4 10.99 16.1 2.01 2.9 8.42 12.3 10.41 15.2
2000 6.88 9.0 22.04 28.7 8.97 11.7 13.60 17.7 2.47 3.2 9.52 12.4 13.27 17.3
2005 7.38 8.6 24.60 28.8 9.06 10.6 16.09 18.8 2.72 3.2 10.26 12.0 15.34 18.0
2010 7.25 7.5 27.70 28.8 9.35 9.7 20.42 21.2 3.19 3.3 11.10 11.5 17.31 18.0
2015 6.74 6.2 31.19 28.5 10.17 9.3 26.09 23.9 4.25 3.9 11.61 10.6 19.20 17.6
2020 5.93 4.7 34.68 27.6 11.61 9.3 36.06 28.7 5.46 4.4 11.74 9.4 19.95 15.9
2025 5.66 4.0 34.44 24.4 12.69 9.0 45.24 32.1 7.18 5.1 12.57 8.9 23.14 16.4
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