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Additional guidance for the LandCover module will  be 
included in the next version of this manual.



LAND COVER
Land cover refers to the type of physical covering of 
the land you are analyzing. This can include tree 
cover, shrublands, grasslands, savannas, gardens, 
croplands, developed land (housing, industrial, non-
rural), barren land, or water. Selecting one of the 
icons (to the left of the green bar) from the above 
image will identify which land covering you are 
assessing. In addition to selecting a specific land 
cover, you can also identify if the site is flooded or 
non-flooded by selecting one of the icons to the 
right of the green bar. Play around with what each 
icon represents by selecting each one individually 
before selecting your final choice. Determining your 
land cover will help you learn how to better manage 
your land type. More detailed information on land 
cover can be recorded using the LandCover module.

Land Cover and Land Degradation 

As we develop and transform our landscapes from 
one condition to another, we alter our soils and lo-
cal ecosystems and can often increase the risk of 
land degradation. Identifying the current ecosystem 
structure can give us an idea of how well our land-
scapes can resist and recover from disturbances, 
as well as giving us a general baseline from which 
to track future changes. Landscapes with 
higher  land cover are less susceptible to soil 
erosion, and will generally be more resistant to 
degradation. Becoming aware of our land cover 
can help us make appropriate land management 
decisions so we limit our risks. 
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On the Kalama Conservancy in Northern Kenya, large 
tracts of land are covered by the encroaching species 
Acacia reficiens. The Land cover section of the 
LandInfo module provides a rapid first assessment of 
the general type of land use. The LandCover module 
can then be used to collect more detailed necessary 
to both direct management resources where they are 
most needed, and to establish a baseline for 
monitoring changes.

From the Field… 



LAND USE
Land Use characterizes whether or not the site being 
tested is grazed or not grazed. Selecting the icon with 
the large, red ‘X’ identifies your site as “not grazed.” If 
you choose to select an icon below the green line, 
please select which type of grazing occurs at the site 
(cattle, goat, sheep, mixed species). Determining your 
land use is important for interpreting your results and 
making management decisions. 

Land Use and Land Degradation 
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Land use change is one of the biggest drivers of 
land degradation. Identifying current land use pres-
sures is a key step in monitoring and 
assessing degradation risks. Different animal 
species will have different impacts on the land, 
as they forage on different species guilds. Cattle 
and sheep are primarily grazers and will 
therefore have most im-pact on the grass, while 
goats are mainly browsers.  The type of land use 
pressure on a landscape, coupled with the 
vegetation cover, will play a large role in 
determining risks of degradation. On a 
landscape primarily constituting of shrubs 
with little grass cover, presence of grazers 
might be detrimental in the long run, and 
browsers could be used to reduce shrub cover and 
favor grass recovery.

 

In southern Kenya, the South Rift Association of 
Land Owners (SORALO) is expanding rangeland 
inventory activities across a large part of their 
landscape. Given the variety of land types in the 
area, it is important for the land managers here to 
identify areas of high use by both livestock and 
wildlife. Additionally, when managers here are 
planning or monitoring restoration projects, it is 
important to identify potential obstacles to 
successful implementation, and knowing the 
likely animal use in the area can help in 
mitigating any grazing or browsing losses. 

From the Field… 



SLOPE
Understanding the Slope of your land is important to 
assess how rainfall will affect your land. To an un-
trained eye, the slope of the land may be difficult to 
determine. You may select your slope from one of the 
icons. Slope selections include flat (0-2%), gentle (3-
5%), moderate (6-10%), rolling, (11-15%), hilly 
(16-30%), steep (31-60%), and very steep 
(60-100% where 100% = 45 degrees). If you are 
unsure of your slope, you can use the slope meter 
to help you. Please refer to our brief training video 
on Slope to learn how to accurately use the slope 
meter. 

Slope and Land Degradation 
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The slope of a piece of land will directly influence runoff 
velocity after a rainfall event. Higher runoff 
coupled with lower water infiltration means less 
available water for plants, making landscapes with 
higher slopes more susceptible to soil 
erosion and subsequent degradation. Therefore, 
assessing the size of the slope of a landscape can, in 
combination with other factors, help to assess 
susceptibility to soil erosion. 

In many parts of Africa, land managers are using cattle 
corrals to create hotspots of vegetation on bare ground 
areas. As part of these efforts, they need to know at what 
slope size these corrals are most effective. Along with 
these corrals, soil erosion barriers are also being used to 
reverse erosion losses and spur vegetation regeneration 
on the landscape. However, at steeper slopes, these 
interventions do not work as well since surface runoff is 
too high. Effectiveness of these barriers also varies with 
soil texture. Researchers and land managers can use 
LandInfo to begin to document the soil, slope and 
climate combinations where barriers do and do not work.

From the Field… 



SLOPE SHAPE

In addition to slope, we also characterize Slope Shape. 
We look at slope shape to understand how water 
behaves on our specific slopes. For this 
characterization, you can select shapes from two 
categories: down and cross. For each category, you 
may choose from con-cave, convex, and flat. 

Slope Shape and Land Degradation 
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As slope increases, its shape becomes more 
important. On Il Motiok group ranch in central 
Kenya, most available grazing land is on rolling 
slopes. When planning grazing patterns, ranch 
managers have to take into consideration the 
impact of possible erosion rates on 
sustainability of forage production. In these 
areas, landscape segments with steep and 
convex slopes will be at higher risk of erosion. 
However, lower lying concave slopes will be 
ideal for emergency grazing as they are likely to 
trap soil sediment as well as seeding material. 
Using LandInfo, these ranchers can describe 
their landscape better and have more data 
allowing them to make more informed 
decisions. 

The slope shape is as important as the the slope 
itself. Linear/Linear, or flat slopes, will be 
characterized by uniform movement of water across 
the slope, causing less risk of localized erosive water 
movement. Linear/Concave areas will be char-
acterized by distinct centralized water flow 
patterns, and in areas of high runoff, this can 
translate into rills and eventually gullies. However, 
where there is a concave slope and concave cross 
slope, this can usually lead to high water retention 
and even water ponding where the slope ends with a 
flat section. A convex/ convex slope will not be able to 
hold a lot of surface runoff, generally leading to these 
slopes being characterized by lower vegetation cover 
due to lower water availability. The shape of the 
slope will therefore determine the direction and 
strength of water flow, and this will affect risk of rill 
erosion as well as potential plant water availability. 

From the Field… 



SOIL CONDITIONS
The Soil Conditions screen is used to indicate whether 
deep vertical cracks occur when the soil is dry, and 
whether salt has accumulated on the surface. Deep 
vertical cracks occur with certain types of clay and can 
limit growth of some plants. Salt accumulation limits 
growth of most plants.

Soil Condition and Land Degradation 
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The presence of deep sub surface cracks in a soil pro-
file indicates shrink swell clays. These clays expand 
when wet and then shrink in volume once they dry. This 
repeated shrink swell often shears plant roots and 
therefore prevents many species from establishing on 
these landscapes. These soils are highly productive but 
have fewer species able to grow on them due to the 
high clay content. They are, however, more resistant 
and resilient to degradation. Soils with high salinity are 
often low in species diversity as they can interfere with 
water uptake by plants. This can lead to reduced plant 
cover and subsequently increased soil erosion. Soil sa-
linity can also be a symptom of sub-surface compac-
tion that leads to reduced infiltration that in turn pre-
vents salts from being transported into the ground wa-
ter. Salinity and shrink swell clay can therefore be im-
portant indicators of poor drainage and reduced plant 
diversity. 

Shrink swell clays, or vertisols, are more resilient to 
degradation, meaning they are able to withstand higher 
levels of disturbance without becoming degraded. 
However, when there is a need to revegetate these soils, 
only certain grasses can stand the root shearing that 
results from the shrinking and swelling of that occurs 
during wetting and drying cycles. The same principles 
apply when dealing with saline soils. When reseeding 
saline soils in East Africa, salt-adapted species, 
including some Sporobolus species, should be selected. 
Using LandInfo to characterize salinity allows the land 
manager to identify these areas and plan species 
selection accordingly.

From the Field…



SOIL LAYERS

On The App... 
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Soil layers refers to the texture and rock 
content at your site. At each of the seven 
depths, you can select the rock fragment 
volume from varying range images (0-15%, 
15-35%, 35-60%, 60-90%) and the soil tex-
ture (sand, loamy sand, sandy loam, silt 
loam, loam, sandy clay loam, silty clay 
loam, sandy clay, silty clay, clay). Using the
“Guide me” function will walk you through a 
short series of questions and video tutori-
als in order to determine the texture. Fill out 
as many depths as you can before selecting 
options under “If stopped digging.” 
Determine soil texture and depth is 
necessary to determine potential water 
infiltration rate, water holding capacity, and 
erosion risk. This information can then be 
used to select appropriate land 
management practices

Future version will include more information on 'If stopped 
digging.'



Soil Layers and Land Degradation 

From the Field… 

The soil texture (particle size) and the proportion of 
rock fragments at different soil layers affects water 
infiltration, plant water holding capacity and 
erodibility of the land. 
Soils that are characterized by higher proportions 
of ‘coarse’ particles like sand and gravel have 
higher potential infiltration capacity, but they 
tend to lose water more easily and and can be 
more erodible. 

N’gutuk N’giron area in West Gate 
Conservancy, Kenya (pictured below) shows  
how a predominantly loamy sand profile, 
coupled with unplanned live-stock grazing 
and <300mm annual precipitation can lead 
to topsoil and vegetation cover loss and an 
increase in invasive tree species (Acacia 
reficiens). West Gate managers are using 
LandPKS to characterize   their   restoration   and   
control   sites (LandInfo) and monitor vegetation 
changes over time (LandCover).
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SOIL LAYERS (cont.)



DISCUSSION QUESTIONS
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Indicators – what do you think each actually means? 

How does your data compare to what you observed?  Is it the same? Different? Why?

Discuss how plant density data in LandCover can be used as an early warning indicator 

for invasive species. 

Given the graphical results below from a range improvement and restoration project in East Africa, 

would you say that the project was successful? What more information would you require to help you 

make this evaluation?
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