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PART 1

Introduction on 

Land Use Evaluation



Why 

Land Use Evaluation

Matters?



Environmental Issues

• Climate change

• Clean water

• Ocean health

• Biodiversity
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Sustainable 

Development Goals

 To promote prosperity 

while protecting the 

planet

 Social needs

 Climate change and 

environmental protection
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Clean Water and Sanitation
The natural environment e.g. forests, soils, and 

wetlands contruibutes to management and regulation 

of water availability and water quality ……

Sustainable Cities and Communities

There is a strong link between the quality of 

life in cities and how cities draw on and 

manage the natural resources available to them.

Climate Action

The Climate Emergency we currently face 

requires adequate and immediate action.

Life on Land

Protect, restore and promote sustainable use of 

terrestrial ecosystems …… halt and reserve land 

degradation and halt biodiversity loss
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Everything relies on the use of land.

Land comprises the physical 

environment, including climate, 

relief, soils, hydrology and 

vegetation, to the extent that 

these influence potential for 

land use. 
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Wildlife

Soil Water

Cities

WetlandForest

Land



What we need to know about the land space?

PART 1 Introduction on Land Use Evaluation

Amount and QualitySuitable Land Use TypeProblems & Solutions



PART 2

Framework of Land 

Use Evaluation



How to 

Evaluate a Land?



UN Evaluation 

Framework
ORDER CLASS SUBCLASS UNIT

S

S1 …… ……

S2

S2m ……

S2e

S2e-1

S2e-2

S2e-3

S2me ……

S3 …… ……

N
N1

N1m

N1e

N2 ……

Land suitability is the fitness 

of a given type of land for a 

defined use. The land may be 

considered in its present 

condition or after improvements. 

The process of land suitability 

classification is the appraisal 

and grouping of specific areas 

of land in terms of their 

suitability for defined uses.
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US Evaluation 

Framework

•Select factors•Scale factors

Land Evaluation 

Factors

•Select factors•Scale factors

Site Assessment 

Factors •Combine LE factors•Combine SA factors•Weight the factors

Combining Factor 

Ratings

A Land Evaluation and Site 

Assessment (LESA) is a rating 

system created by the United 

States Department of Agriculture 

Natural Resources Conservation 

Service (USDA NRCS) to determine 

whether land is prime for 

agricultural use. 
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China 

Evaluation 

Framework

According to Evaluation Guide on 

Environmental Resource Capability 

and Spatial Planning Suitability, 

land evaluation at town and larger 

scale will based on a double-

criteria system considering 

resource capability and spatial 

suitability equivalently. 
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Evaluation

Factors

Preparation Evaluation 

Criteria

Water 

Resources

Ecosystem 

Protection

Prime Natural 

Reserve

Natural Reserve

Agriculture 

Production

Capabilit

ies

Suitable 

Area

Not 

Suitable 

Area

Land 

Resources
Climate

Environment Hazards ……

Urban 

Planning

Capabilit

ies

Not 

Suitable 

Area



Generalized Framework
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Evaluation 

Result

Logic

Factors

Terrain Weather

Abundance of Water Proximity

Soil Type

Criteria Terrain Water
Soil 

Type



Factors on Land Use Evaluation
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A

Land Capability

B

Environmental 

Impact

C

Socio-economic 

Feasibility

moisture availability
erosion resistance

flooding hazard

air and water quality
watershed function
generation of waste

wildlife habitat

accessibility to traffic
location in relation to markets

productivity per unit
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GIS Model for Land 

Use Evaluation



DEM

Remote Sensing

Vector

Slope Analysis

Network Analysis Raster Reclassify
Raster 

Algebraic

GIS Technology in Land Use 

Evaluation
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Data Factors Criteria Logic
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GIS Workflow in Land Use Evaluation

Algorithms

Parameters

Data Process

Spatial Analysis

Reclassification

Raster Algebra
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Data Process

Spatial Analysis

Reclassification

Raster Algebra

Step by step?

780+ 

Tools
Raster Analysis

Data Processing

3D Analysis Geo AI

Spatial Analysis

···



GIS Processing 

Model

As multiple GIS tool are involved in 

land use evaluation, a new data 

processing manner could be introduced to 

the system to improve the efficiency.

GIS processing model —— a collection of 

GIS processing and analysis tools 

connected based on logic, which can 

automatically works as the workflow 

designed.
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Build GIS Processing Model
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How to Apply

GIS Processing Model

in Land Use Evaluation?



Evaluatio

n Result

Logic

Factors
Terrain Weather

Abundance of Water Proximity

Soil Type

Criteria Terrain Water
Soil 

Type

Transform criterion into a sub-model. 
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Topographical Model



Evaluatio

n Result

Logic

Factors
Terrain Weather

Abundance of Water Proximity

Soil Type

Criteria Terrain Water
Soil 

Type

Comprehensive Model

Combine sub-models together. 
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Model 1

Model 2

Model 3

Model 4

Model 5

Result 1

Result 2

Result 3

Result 4

Result 5

Weight
Land 

Evaluation 

Result



Apply same sub-model in different frameworks. 
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Evaluation

Factors

Preparation Evaluation 

Criteria

Water 

Resources

Ecosystem 

Protection

Prime Natural 

Reserve

Natural Reserve

Agriculture 

Production

Capabilit

ies

Suitable 

Area

Not 

Suitable 

Area

Land 

Resources
Climate

Environment Hazards ……

Urban 

Planning

Capabilit

ies

Not 

Suitable 

Area

ORDER CLASS SUBCLASS UNIT

S

S1 …… ……

S2

S2m ……

S2e

S2e-1

S2e-2

S2e-3

S2me ……

S3 …… ……

N
N1

N1m

N1e

N2 ……

Topographical Model
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DEM 90m

坡度

坡向

高程分级

坡向分级

坡度分级

结果加和

Instance 1 Model for Terrain Evaluation 

Data Factors Criteria
Evaluation

Result

Slope

Aspect

Slope 

Reclass

Height 

Reclass

Aspect 

Reclass

Result
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Instance 1 Model for Terrain Evaluation 

Applicable for 

more complicated 

evaluation system
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Instance 2 Agricultural Capability and

Suitability Evaluation 

Terrain 

Evaluation

Soil Evaluation

Water Resources

Evaluation

Heat and Energy 

Evaluation

Agricultural 

Capability 

Evaluation

Water and Terrain 

Evaluation

DataChongqing Qingdao



PART 3 GIS Model for Land Use Evaluation

Instance 2 Agricultural Capability and

Suitability Evaluation 

Suitability 

Classification

Connectivity 

Evaluation

Agricultural 

Capability 

Evaluation

Agricultural

Suitability

Evaluation

Chongqing Qingdao
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Evaluation Model on Urban Planning Suitability

Instance 3 Multi Models for A Set of Data

Evaluation Model on Ecosystem Protection

Evaluation Model on Agricultural Suitability



GIS processing model in Land Use Evaluation. 
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Efficiency

Automation

Flexibility



PART 4

GIS Model for 

Sustainable 

Development



Standardized 

Process
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GIS 

Processing 

Model

Variation in 
Data & 

Parameters

+

Repeated 

Operations

+



Change
Monitoring

Project 
Environmental 

Impact 
Assessment

Disaster
Affection

More application in sustainable development.
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PART 4 GIS Model for Sustainable Development

Informative GIS model for sustainable development 

of the Earth

Big Data

Distributed ComputationGIS

Model

Geo AI

Streaming Data

Blockchain
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