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Q-GIS/Arc GIS)

1. Introduction

Land use planning and slope mapping are important tools for
sustainable land management, watershed development, soil
and water conservation, and climate change adaptation. \
Geographic Information Systems (GIS) help analyse spatial \
data, identify suitable areas for different land uses, and

support informed decision-making, particularly in hilly and QGIS AI'CGIS

mountainous regions.

QGIS is an open-source GIS software, while ArcGIS is a commercial GIS platform. Both can be used
to prepare land use/land cover maps, generate slope maps, and conduct spatial analysis.

2. Objective

g To prepare Land Use/Land Cover (LULC) maps

go To generate slope maps from Digital Elevation Model (DEM) data.

To identify suitable areas for agriculture, forestry, settlements, and conservation

To assess erosion risks and support watershed management
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To facilitate scientific land use planning and natural resource management
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3. Land Use Planning

Land use planning is the systematic assessment and allocation of land for appropriate uses based
on its physical characteristics, environmental conditions, and socio-economic requirements.

Land Use Planning Components

Slope analysis Drainage analysis
Slope and elevation Drainage and watershed
analysis analysis

Sensitive areas

Soil assessment
Identification of

Soiltype and soil

erosion assessment environmentally
sensitive areas
LULC mapping Land suitability
Land Use/Land Cover Land suitability
(LULC) mapping assessment
Land Mapping Suitability

Common Data Sources

Satellite imagery

Satellite imagery

Survey of India maps
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Survey of India topographic
maps
DEM data

DEM data Common data sources

) Commeon data sources
Soil maps

soil maps

Rainfall data
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rainfall data

Field survey
observations

e

field survey observations




4. Slope Mapping

A slope map represents the steepness of the land surface. It is generally derived from a Digital
Elevation Model (DEM), such as SRTM, ASTER GDEM, or other suitable elevation datasets.

Slope is expressed in either degrees (°) or percentage (%).

Land Planning by Slope Gradient

A

Above 30°: Very

. ] steep
' ; Prioritise protection,
ﬂ‘m 15-30" StEEp vegetation cover,

0-5°: Nearly 5-15% Contour farming, and slope stability.
level Moderate agroforestry, and

. . erosion control.
Soil conservation

and drainage
management.

Potential for
agriculture and
development,
subject to other
constraints.
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Note: These are indicative classes for preliminary planning. Final classes should be adapted to local
terrain, soil, land use, and applicable planning guidelines.




5. Slope Mapping Using Q-GIS
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Prepare the data Generate the slope Classify the slope
map
Download a suitable Open the slope raster's
DEM covering the study Open Processing Properties —
area. Toolbox. Symbology.
Open QGIS and load the Search for Slope under Select a single-band
DEM. GDAL terrain analysis. pseudocolour renderer.
Check the coordinate Select the DEM as the Apply suitable slope
reference system (CRS) input layer. ranges and colours.
and elevation units.
/ Run the tool to generate Label the classes clearly
l the slope raster. in the map legend.
\_ J/

6. Slope Mapping Using Arc-GIS
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Load the DEM

Open ArcGIS Pro and
create a map.

v

Add the DEM and study-
area boundary.

v

Verify the coordinate
system and elevation
units.

/

C

-

Generate the slope
raster

—

Prepare the final
map

Add the study-area
boundary, drainage
network, scale bar, north
arrow, legend, and data
sources.

Use Project — New Print
Layout to prepare the
final map for printing or
presentation.

C

Classify the slope

Open Analysis — Tools.

v

Search for the Slope
geoprocessing tool.

v

Select the DEM as the
input raster.

v

Choose the output
measurement unit:
degrees or percent.

v

Run the tool.

Open the output raster's
Symbology settings.

Choose a classified
display and set the
required class ranges.

Apply a suitable colour
scheme and label the
classes.

Export the map

Create a layout and add
a map frame, legend,
north arrow, scale bar,
title, and data source.

Export the final layout
as a PDF or image.
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Note: Tool availability may depend on the ArcGIS version, installed extensions, and licensing




7. Land Use Planning Using GIS

1

Data collection

Obtain satellite imagery, DEM, soil data,

3

Terrain analysis

drainage data, and administrative maps.

boundaries.

A
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Generate slope, elevation, and drainage

7

Map preparation

Produce final maps and
recommendations for
land use planning.

N
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Land use classification

2

Prepare or obtain a LULC map showing cate-
gories such as forest, agriculture, built-up
land, water bodies, and barren land.

6

Field verification

Validate the GIS outputs through field visits
and local stakeholder consultation.
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Spatial overlay

4

Combine the
thematic layers to
assess land
suitability and
environmental
constraints.




8. Applications of Spatial Analysis

Watershed
Rural Devel-opment Manage-ment
Rural devel-opment Watershed and
and infrastruc-ture catchment area

planning man-agement

Climate
Adaptation

Conserva-tion

Climate change Planning

adaptation and Soil and water

disaster r_isk Applications con-servation
reduction planning
Risk Assessment

Forest Conservation

Forest con-servation
and restoration

Land Suitability

Agricultural land
suitability analysis



9. Important Considerations

Validate Results

Validate the results with field observations
wherever possible.
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Consider Other Factors

Do not rely on slope alone to determine land
suitability; consider soil, drainage, geoloqgy,
land ownership, existing land use, and
environmental regulations.

Consistent Slope

Use consistent slope classes for
comparison and planning.

Check Elevation

Project and Align

Ensure the DEM and other layers are
correctly projected and aligned.

Use a suitable DEM resolution for the scale
of the study.
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fﬁ Conclusion

QGIS and ArcGIS provide effective tools for land use planning and
slope mapping. Integrating terrain analysis with land use, soil,
drainage, and environmental data helps identify appropriate lan
uses, reduce land degradation, and support sustainable
development. These techniques are especially valuable in hilly and
mountainous landscapes, where terrain strongly influences
agriculture, infrastructure, erosion, and ecosystem conservation.

COSFOM Project Contact:
Administrative Officer, CF&WCS-M,
COSFOM-KfW, Forest Office Complex
Mantripukhri, Imphal — 795 001, Manipur.
Email:cosfom.ao@gmail.com




