






































52 1. STATUS OF AND TRENDS IN LAND, SOIL AND WATER RESOURCES

BoX 1.1
GloBal land degradation assessment using the adapted GLOBAL LAND 
DEGRADATION INFORMATION SYSTEM method 
Overall biophysical status and trend indices are determined using an adapted GLADIS methodology. 
This applies a Geographic Information System (GIS) approach to calculate separate biophysical status 
and trend indices for six components – biomass, soil health, water quantity, biodiversity, economic 
services and cultural services. It combines them to give an overall status index and a trend index. Trends 
refer strictly to changes over time (Table 1.5). 

The maps for overall biophysical status, trend and cumulative pressure represent three different 
dimensions of land degradation. When combined, they give insight into the relationships among the 
patterns, processes and their causes. Regions at risk occur when the overall status and trend are 
combined. Areas with a low biophysical status and exposure to deterioration are at risk of ending in a 
degraded state. Areas with high biophysical status and exposed to substantial deterioration are also 
likely to be at risk. Integrating pressure from human activities with biophysical status and trends is a first 
step to distinguishing natural from human-induced degradation. 

Maps published in peer-reviewed journals provide the input layers. The criteria for selecting these 
include availability, readiness to be used, relevance according to the literature and date of publication. 

The biophysical status of land resources is based on nine input layers that reflect their present (or most 
recently known) biophysical condition. These include soil nutrient availability, SOC, water erosion rate, 
wind erosion, groundwater recharge, water stress, native species richness, above-ground biomass and 
artificial land cover (urban and infrastructure). 

The trend is based on seven input layers that indicate changes in soil, water, vegetation and population 
density; they include changes in soil erosion, soil protection, freshwater, water stress, land productivity 
and forest biomass. The time factor varies between 10 and 20 years.

Direct anthropogenic drivers are used to estimate pressure exerted by human activities: agricultural 
expansion, deforestation, fire extent and frequency, grazing density, population density and ratio of 
invasive/native species (Barger, Gardner and Mahesh, 2018).

Regions at risk are large contiguous areas with low biophysical status and subject to strong or light 
deterioration. Regions with substantial deterioration and interspersed high and low biophysical status 
are also at risk. Stable or improving areas are presently not at risk. 

Land degradation classes are defined based on the trend of land deterioration and the presence of 
anthropogenic drivers. A highly negative trend coinciding with high pressure is characteristic of substantial 
human-induced land degradation. The land’s resilience (ability to withstand anthropogenic pressures) 
also plays a role, for instance, when strong anthropogenic drivers do not coincide with negative trends. 

Source: Nachtergaele, F., Petri, M., Biancalani, R., van Lynden, G., van Velthuizen, H. & Bloise, M. 2011. Global Land Degradation Information System (GLADIS) - An 
information database for land degradation assessment at global level. LADA Technical Report 17. Rome, FAO.

TABLe 1.5 Input layers for oVerall Biophysical status, oVerall trend 
and cumulatiVe pressure By driVers 

Item Soil Water Vegetation Demography

Status Nutrient availability

Soil carbon content

Water erosion

Wind erosion

Groundwater recharge

Water stress

Native species richness

Above-ground biomass

Built-up cover

Trend Soil erosion change

Soil protection change

Freshwater change

Water stress change

Change in land 
productivity

Forest biomass change

Population density 
change

Driver Agricultural expansion, deforestation, fire, grazing density, population density and ratio of invasive/native 
species
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