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The role of geospatial information 
sciences in climate change

Ramin Papi Head of the National Geoportal Department
National Cartographic Center of IRAN
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What is 
climate 
change

?

Causes

Effects
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Effects
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How 
much 

has the 
world 

warmed
?
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What is 
the risk 

of 
climate 
change

?
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RISK

Environmental 
Risks
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Why is 
there little 
action to 

mitigation 
climate 
change

?
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Challenges
Political 

Challenges

Economic 
Factors

Social and 
Cultural 
Factors

Psychological 
Factors
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and Injustice

Complexity of 
Solutions
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What 
to

Do
?
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Actions
Individual 

Actions

Community 
Initiatives

Corporate 
Responsibility

Government 
Policies

Global 
Cooperation
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IPCC Reports
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IPCC Sessions
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REMOTE 

SENSING

GIS CARTOGRAPHY

HYDROGRAPHY

Spatial Information Sciences
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GIS CARTOGRAPHY

HYDROGRAPHY

1. Monitoring Climate Variables

2. Observing Land Use and Land Cover Changes

3. Carbon Cycle Monitoring

4. Extreme Weather Events

5. Climate Models and Projections

REMOTE 

SENSING
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REMOTE SENSING

GIS CARTOGRAPHY1. Sea Level Rise:

2. Monitoring Water Resources

• Surface Water Levels

• Groundwater Levels

HYDROGRAPHY
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REMOTE SENSING

CARTOGRAPHY

HYDROGRAPHY1. Data Integration and Analysis

2. Vulnerability and Impact Assessment

3. Land Use and Planning

4. Disaster Risk Management

GIS
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REMOTE SENSING

GIS

HYDROGRAPHY1. Data Representation

2. Understanding Spatial Relationships

3. Scenario Visualization

4. Public Engagement and Education

5. Technology and Tools

CARTOGRAPHY
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WATER DROUGHT

DUST

Climate Change

28
Page



Climate change
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???
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Human Climate change

9.6 %

6.3 %

15.3 %

8.2 %

15.8 %

Dam

Agriculture

Artificial 
lake

Precipitation

Evaporation
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The cause of the water crisis
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Climate change
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Red: 
After 
Climate 
change

Blue: 
Before 
Climate 
change
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Red: 
After 
Climate 
change

Blue: 
Before 
Climate 
change
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Different Types of Drought

Meteorological Drought

Agricultural Drought

Hydrological Drought

Socio-economical Drought

T   I   M   E
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Meteorological Drought Agricultural Drought Hydrological Drought
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Climate change
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Dust Source
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Dust Source
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Climate change
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Mitigation

Adaptation
Resilience
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Frequency

Intensity

Duration

Population

Outside jobs

Trips

Elderly people

Heart patients

Respiratory 
patients
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Female-headed households
Ratio of people per dwelling
Elderly
Children
Ratio of banks to people
Rural health centers
Livestock per capita
Membership in cooperative 
companies
Agricultural machinery … 80
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