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1. Introduction 9 

 10 
Land degradation continues expanding worldwide, affecting billions of people around the world [1–5]. 11 
Improving the living conditions of affected populations is at the core of the UNCCD 2018-2030 Strategic 12 
Framework1. Land degradation can impact populations in multiple forms, as it constrains the 13 
intertemporal supply of vital ecosystem services for human wellbeing, including the provision of food, 14 
energy, water, carbon sequestration capacity and biodiversity[1].  15 
 16 
In decision 11/COP.14 Parties requested the Secretariat to align the reporting process for Strategic 17 
Objectives 1– 5 with gender-responsive indicators and guidelines currently under development as part 18 
of the Gender Action Plan activities, in order to ensure that the gender dimensions of land degradation 19 
are fully captured. In this context, the following progress indicator and metrics are proposed to support 20 
the upcoming UNCCD 2021-2022 reporting cycle with gender-responsive indicators for Strategic 21 
Objectives 2 − to improve the living conditions of affected populations.  22 
 23 

Proposed indicator and metrics 24 
 25 

Progress Indicator: Trends in the proportion of population exposed to land degradation 26 
disaggregated by gender.  27 
 28 
Metric 1: Percentage of the female population exposed to land degradation. 29 
 30 
Metric 2: Percentage of the male population exposed to land degradation. 31 
 32 
Metric 3: Percentage of the total (female and male) population exposed to land degradation.  33 

 34 
The purpose of this note is to develop a methodology for estimating the proportion of population 35 
exposed to land degradation disaggregated by gender2 as described in Metrics 1-3.  36 
 37 
 38 
 39 
 40 
 41 

 
1 https://www.unccd.int/sites/default/files/relevant-links/2018-08/cop21add1_SF_EN.pdf  
2 Henceforth, the term ‘populations’ will be used interchangeably to refer to female, male and total population as 
described in Metrics 1-3. 
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2. Methodology and Datasets 42 
 43 
Two key determinants for assessing the risk of natural hazards for a population are its exposure and 44 
vulnerability[6]. In general terms, the notion of ‘exposure’ refers to the inventory of elements (e.g. 45 
population, assets, production, livelihoods, etc.) in the area where the adverse natural phenomenon 46 
takes place[6];  whereas ‘vulnerability’ refers to the propensity of exposed elements to suffering adverse 47 
effects when impacted by a natural hazard[6]. Vulnerability includes factors that may exacerbate the 48 
negative impacts on the exposed elements such as predisposition, susceptibilities, fragilities, 49 
weaknesses, deficiencies, or lack of capacities[6]. For instance, socioeconomic conditions of the exposed 50 
populations, such as poverty, will aggravate or affect their vulnerability levels[6]. Like the case of 51 
adverse natural phenomena, understanding exposure and vulnerability is a prerequisite for determining 52 
the risk posed by land degradation to affected populations and their wellbeing. 53 
 54 
Measurements of population exposure to environmental phenomena have been widely used, as for 55 
example in the context of drought [7,8], land degradation [1–5], sea-level rise and floods [9]. In the 56 
specific case of drought, an indicator estimating ‘trends in the proportion of the population exposed to 57 
drought’ has been adopted in decision 11/COP.14 as part of a tiered indicator and monitoring 58 
framework for Strategic Objective 3 (to mitigate, adapt to, and manage the effects of drought in order to 59 
enhance resilience of vulnerable populations and ecosystems). Several studies have also investigated 60 
the effects of land degradation for populations using the notion of ‘exposure’ [1–5]. For instance, the 61 
IPBES Assessment Report on Land Degradation and Restoration estimates that the wellbeing of 3.2 62 
billion people is affected by land degradation [1], based on the work of Le and colleagues 2015 [5] which 63 
also refers to the notion of population exposure. A UNCCD study furthermore shows that about three 64 
billion people are exposed to land degradation, out of which one third represents rural population [2]. 65 
Other works conclude that between 1.3 and 1.5 billion people are affected by land degradation, based 66 
on the notion of exposure in rural areas and using biomass productivity indicators as a proxy for land 67 
degradation [3,10]. 68 
 69 
As a first step in estimating the proportion of populations affected by land degradation, the notion of 70 
‘exposure’ is operationalized by building on the work of previous studies [1–5]. This proposed approach 71 
can be further enhanced by including vulnerability aspects of the populations exposed to land 72 
degradation as part of future methodological developments.   73 
 74 
In order to identify populations exposed to land degradation, spatial information on the distribution of 75 
populations as well as land degradation in the area of interest (e.g., at subnational, national, regional or 76 
global scale) is crucial. These data are relevant for identifying degraded areas and measuring the 77 
respective populations residing in these areas. The methodological procedure in this regard specifically 78 
entails the overlapping of spatial maps of land degradation and populations in order to obtain the size of 79 
population residing on degraded land in a specific geographic area at a given resolution. These estimates 80 
serve as a proxy measure of the exposure of populations to land degradation.  81 
 82 
Regarding the measurement of land degradation, it is specifically aligned with the methodology adopted 83 
to report on SDG Indicator 15.3.1 and follows the Good Practice Guidance for SDG Indicator 15.3.1 [11] 84 
and the Scientific Conceptual Framework for LDN [12]. Changes in the state of land are assessed by 85 
analyzing temporal trends in three sub-indicators: land productivity, land cover and soil organic carbon 86 
stocks. The integration of these sub-indicators is carried out following the approach “one-out all-out”, 87 
which states that if any of the sub-indicators shows a significant reduction or negative change with 88 
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respect to the baseline, then the area under analysis is considered as degraded. For further details see 89 
references [11,12]. Default data on land degradation recommended in this note can be obtained from 90 
Trends.Earth [13] at the spatial resolution of 250 meters for land productivity and soil organic carbon 91 
and 300 meters for land cover. 92 
 93 
Regarding the female and male population, the methodology exclusively refers to the respective 94 
population in the area of interest. Based on a recent review of global gridded datasets of population 95 
available for monitoring drought exposure[14,15], the dataset of the WorldPop Project 96 
(www.worldpop.org) is recommended as a default data source. This data source fulfills technical 97 
requirements such as temporal and global spatial coverage, disaggregation by sex as well as a relatively 98 
high resolution. In particular, WorldPop produces gridded population count datasets disaggregated by 99 
sex in time series between 2000 and 2020 for all countries and at a spatial resolution of 100 meters [16]. 100 
These datasets were generated by gridding subnational information on age and sex structures, and 101 
overlaying them with the corresponding population count datasets [16,17]. The primary information 102 
source for these datasets are national population census, micro census and household surveys [16,17].  103 
 104 
The Gridded Population of the World (GPW) dataset may also serve as an alternative option to capture 105 
the spatial distribution of populations by gender[18]. This dataset is developed based on population 106 
census, national geographic boundaries, protected areas and water bodies by the Centre for 107 
International Earth Science Information Network (CIESIN) at Columbia University. It is a spatially 108 
disaggregated layer with an output resolution of 30 arc-seconds (approximately 1 km at the equator). 109 
The input data are weighted and extrapolated to produce population estimates (counts and densities) 110 
for the year 2010 [15].  111 
 112 
Combining the spatial datasets on populations and land degradation may require harmonization in 113 
terms of their projection and resolution. In the case of the two suggested default datasets [13,16], the 114 
dataset on land degradation uses the World Geodetic System 1984 (WGS84) as the coordinate reference 115 
system (CRS); whereas the CRS of the populations’ datasets in some cases deviates from the WGS84, as 116 
WorldPop uses a different CRS for some countries. It may therefore be necessary to reproject the two 117 
datasets [13,16] into a common CRS for some countries.   118 
 119 
A further issue concerns the different resolution of the default datasets: 100 meters in the case of 120 
populations and 250 meters for land degradation. As the grid resolution is different, the maps have to 121 
be resampled into a common grid size. The recommendation is to define the pixel for the analysis at the 122 
smallest resolution level of the data inputs; in this case the 100 meters resolution of the dataset of 123 
populations. Countries using national datasets should assess the selected datasets in terms of their 124 
projection and resolution and standardize them as needed, in order to be able to combine them in the 125 
analysis of population exposure to land degradation. In case that the population dataset needs to be 126 
resampled, it is important to consider whether the dataset is population density (people per unit of 127 
area) or population count (inhabitants per pixel). If the dataset is population density, then resampling 128 
will not affect calculations. If the dataset is count, then the adjustment in pixel size will need to be 129 
incorporated into the analysis for an accurate final population count. 130 
 131 
It is additionally important to highlight two aspects related to the temporality of the analysis. The first 132 
concerns the fact that the land degradation map covers a certain number of years (and not a specific 133 
year) as it captures temporal trends in the three sub-indicators mentioned above; whereas population 134 
reflect the populations in one specific year. For instance, the land degradation dataset could represent 135 
trends in the three sub-indicators for the time period between 2001 and 2015; while population data 136 
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represent the year 2015. The second aspect refers to the relevance of carrying out this analysis over at 137 
least two time periods in the case of populations in order to measure changes over time.  138 

 139 

2.1. Key steps in estimating population exposure to land degradation 140 

 141 
The following subsection provides a brief guidance of the key steps for estimating population exposure 142 
to land degradation disaggregated by gender. 143 
 144 

1. Identify national sources of spatial datasets for populations (i.e. female and male population) 145 
and land degradation. In the case of missing data from national sources, default datasets should 146 
be used[13,16]. 147 
 148 

2. Standardize the selected datasets in order to harmonize their resolution and reproject to 149 
WGS84 if needed.  150 
 151 

3. Overlap each of the selected spatial maps of populations − that is the selected dataset for 152 
female and male population − with the maps on land degradation. Then add the population 153 
residing on degraded land across grid cells by identifying the intersection of these datasets. This 154 
can be represented by the following formulation: 155 
 156 
𝑆𝑃𝐸  = ∑ 𝑃𝐸   Equation (1) 157 

Where ‘i’ characterizes a spatial grid that shows signs of degraded land in the area of interest. ‘k’ 158 
stands for the different types of populations, namely female and male population, residing on 159 
the degraded grid cell ‘i'. ‘n’ represents the total number of degraded grid cells in the area of 160 
interest.  161 

PE: population exposed to land degradation in the respective grid ‘i’. 162 

SPE: sum of population ‘k’ exposed to degraded land, with ‘k’ representing female and male 163 
population in the area of interest. 164 

Equation (1) renders the female and male population exposed to land degradation. In order to 165 
derive the total population exposed to land degradation, the sum of female and male 166 
population exposed to degraded land that was derived from Equation (1) should be carried out. 167 
Alternatively, employ a dataset for the total population in the areas of interest and use Equation 168 
(1).  169 

4. Estimate the percentage of the populations exposed to land degradation over the respective 170 
total population. The formulation is the following: 171 
 172 

 𝑃𝑃𝐸 =  ×  100  Equation (2) 173 

      Where:  174 

TP: total population of the type ‘j’ in the area of interest, with ‘j’ taking three values in this 175 
occasion to represent female, male and total population.   176 

PPE: Proportion of population exposure of class ‘j’ (with ‘j’ equal to female, male and total 177 
population). 178 
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Thus, Equation (2) renders the three metrics recommended in section 1.  179 

5. Consider running the analysis for two or more time periods in order to measure changes over time 180 
in the proportion of populations exposed to land degradation.  181 

 182 
 183 

3. Final remarks 184 
 185 
This note describes a methodology to quantify the exposure of populations to land degradation 186 
disaggregated by gender, with the purpose of supporting Strategic Objectives 2 with gender-responsive 187 
indicators in the context of the upcoming UNCCD 2021-2022 reporting process.  188 
 189 
As a first approach to sizing the problem at stake, a measure of female, male and total population 190 
‘exposure’ to land degradation is proposed based on previous studies and related scientific literature. In 191 
general, on-site exposed populations to land degradation may produce lower-bound estimates of the 192 
exposure of populations to land degradation because land degradation in a specific area impact not only 193 
populations residing on degraded land, but also – through environmental, economic and social linkages 194 
– populations elsewhere.  195 
 196 
Other consideration to take into account in the proposed approach regards the exposure of populations 197 
to land degradation as a consequence of the expansion of cities, that is when land is being degraded due 198 
to the expansion of urban land. As the exposed populations to land degradation are potentially at risk 199 
due to the loss of key land-based ecosystem services, this is less likely to occur on degraded land that 200 
result from the expansion of cities, because populations residing in the expanded areas of cities may be 201 
less dependent on direct land-based ecosystem services due to the generally better access to goods and 202 
services in urban areas. Nonetheless, it is acknowledged that urban populations may also be affected by 203 
land degradation in an indirect manner, as for example by food shortages and associated higher food 204 
prices affecting urban population welfare[2]. As part of a future methodological research agenda on 205 
exposure metrics to land degradation, it should also be considered the complementing of Metric 1-3 206 
with estimates of ‘rural’ populations exposed to land degradation; that would render metrics of 207 
population exposure to land degradation excluding populations residing in land recently converted into 208 
urban areas.  209 
 210 
The more general recommendation consists in exploring options to quantify vulnerability aspects of the 211 
populations exposed to land degradation as a more comprehensive measure of populations affected by 212 
land degradation.    213 
 214 

 215 
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