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The shaded areas of the map indicate ESCAP members and associate members.

associate members, ESCAP has emerged as a strong regional think-tank offering countries 
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can be used as training manuals and reference guides, addressing the needs of both geospatial 

 
This handbook explains the techniques, methodologies and best practices for using geospatial 

and preparedness, maps may often look similar. The nature of different types of hazards requires 

making considerations for different hazard contexts.

and information to countries in the aftermath of disasters. It is based on standard techniques and 

 

region.
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case studies and decision-making considerations that they normally encounter. The handbook 

Nations agencies and the ASEAN Coordinating Centre for Humanitarian Assistance on Disaster 
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procedural guidelines for sharing space-based information during emergency 

countries.

experts in the ASEAN region and are based on analytical research of common 
disaster types from 

 and the 
. 
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 and the Emergency 

This handbook has been designed to be used by disaster decision makers and end users of EO 

of necessary products.

response during an emergency. Ideally, baseline data should be readily 

data sharing mechanisms in some countries often limits data accessibility. 

spatial data infrastructure to promote the coordinated use, sharing and 

data sources.

baseline data sets and documentation of the guidelines can be found at 

• 
• 
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Table 1: List of important baseline and observation data for disaster response

Data set Data source (free)
Ba

se
lin

e 
Da

ta

Humanitarian Data Exchange

Building footprints

Population

O
bs

er
va

tio
n 

Da
ta

Rainfall data

Cyclone track and forecast data

Fire hotspots

Figure 1: The role of spatial technology in disaster management
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Figure 2: Remote sensing applications for monitoring and planning

Table 2: Information needs for different disaster hazards

Disaster hazards Flood Cyclone Earthquake Landslide Volcano
Information needs common to all disasters

affected areas

X + landfall
+ epicentre, 

depth & 
magnitude

X name & 
eruption 

type

X

X X X X X X

information on areas affected X X X X X X

+ continued 

situation
X

+ 
aftershocks 
or smaller 

earthquakes

+ possibility 
of landslides 

occurring 
in other 

locations

+ expected 

the eruption 
continues

status 

fuel 
moisture 

and 
expected 

continues

Estimate of the number of people X X X X X X

Estimate of affected buildings, 

agricultural land, etc.

X X X X X X
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Disaster hazards Flood Cyclone Earthquake Landslide Volcano
Information needs common to all disasters continued

on the condition of transportation 

accessibility to basic needs and 

X X X X X X

X X X X X X

information on the occurrence of 

X X X X

displacement of terrain
X

+ track 

eruptions

potentially affected settlements, 
population and infrastructure along the 
cyclone’s path

X

X

the location of affected areas
X

hotspots
X

areas and possibility of transboundary 
effects

X

extent and location of burned areas X
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Table 3: Thematic mapping needs for different disasters

Thematic information product Flood Cyclone Earthquake Landslide Volcano
Common to all disasters

X X X X X X

• affected areas
• impact on population
• building footprints
• roads
• bridges
• buildings
• 

extent

+ landfall
+ baseline 

data X X X X

Damage maps X X X X X X

X X X X X X

X X X X

Rainfall monitoring maps X X X

population, building footprints, roads, 
X

Forecast and probable impact X

Flood extent maps X

X X

X

Ash cloud maps X

Fire hotspot maps X

Haze and smoke plume maps X

X

Burned area maps X
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 In addition, the economic damage caused by the 

in the region. 
 

on the combination of sources, causes and impacts, and the speed of the 

of this main hazard.

Photo credit: IRIN/ Shamsuddin Ahmed



15

• 

• 

affect a large area for a prolonged period.

• Coastal 

• 

•  occurs in urban areas and is typically caused by 
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Phase Detected information Remarks

Phase 1
(0–24 hours)

• 
• 

Rainfall monitoring • Near real-time data on rainfall

Phase 2
(24–72 hours)

Flood extent • SAR data is preferred due to its cloud penetration capabilities

Impact analysis • 
• 

Rainfall monitoring • 

Phase 3
(72 hours to 3 

weeks)

Damage assessment • Rapid damage assessment on buildings, infrastructure and other physical assets
• 

Flood extent • 

Rainfall monitoring • 

• 

• 

both in space and time, makes such forecasts prone to be erroneous.

WCDRR Edition.
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and methodologies for generating information products during emergency response are discussed 

products.

Information product Data used Methodology
Reference maps* • 

• 

• 
• 

Rainfall monitoring 
maps

• Satellite-based rainfall
• 

• Extracting rainfall data
• 

Flood extent maps • • Thresholding
• 

Impact maps • Flood extent
• Population, building footprints, roads, bridges, buildings, 

• Baseline data

• Spatial analysis
• 

Damage maps • Flood extent
• 
• 
• Baseline data

• Stage-damage function
• 

management tasks being undertaken.
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Box 1. Flood forecasting 13

forecasting system can be built using rainfall run-off and channel routing models. One example of real-time global 
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settlement areas, buildings, infrastructure and other physical structures. This method can also be 

collect during emergency response – is needed to calculate damage. Flood damage information 
is particularly useful for the post-disaster or reconstruction phase.

A standard approach to estimating direct physical damage is to group it into categories depending 

Field data is required to collect detailed building attributes. Damage measured as monetary loss is 

Figure 3: Interaction of GISTDA and the Flood Relief Operation Centre to support decision-making with combined data and 
information coming from different sources
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technical staff from national remote sensing agencies or space agencies.

• 
indicated by the 
during the early stages of a disaster as there may be scarce resources, limited information 

in the illustration.
• 

This has been indicated using a  on the right-hand side. During the early stages of 
a disaster, data and information can also be scarce, fragmented and sporadic. This has again 

• 
• 
• The key elements of information necessary to support decision-making during each phase of 

• 

• The thematic information products necessary to make localized decisions.
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Reference maps, rainfall monitoring maps, 
flood extent maps, impact maps, damage 

maps

Monitoring and 
assessment

Data and 
information

Localized elements of 
information to support 

decision-making

Specific and local 
decisions

Coordination 
decision maker

Geospatial 
information 

provider

Preliminary definition 
       of flooded areas

Rainfall monitoring

Flood extent
Impact analysis
Rainfall monitoring

Damage assessment
Flood extent
Rainfall monitoring

Operational 
decisions

Strategy pyramid for evidence-based decision-makingStrategy pyramid for evidencemid for eviden -based decision-makingg

Strategic 
decisions

Tactical 
decisions

Affected population, evacuation to unaffected area, rescue, relief to displaced 
persons, food and medical supplies, early recovery and reconstruction

Decision-making

Prioritization, planning, resource management, logistics, coordination

 General information about the flood
 Evaluation of accessibility in case of disaster
 Identification of critical facilities and infrastructure
 Potential impact
 Identification of flood extent
 Monitoring and situation updates
 Identification of secondary effects
 Estimation of number of people affected
 Estimation of damage to affected buildings, 

infrastructure, land use and land cover, and other assets

Real-time and in situ 
information

Baseline and background 
information

Flood

 Riverine
 Overland
 Coastal
 Flash
 Urban

Ground movements Erosion
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Depending on the nature of the hazard, possible secondary effects may be triggered from the 

reliability of infrastructure.
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conditions for infections and diseases to spread.

UN Photo/Marco Dormino 
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depending on its location.

 A tropical cyclone can 

Photo credit: IRIN/ Unknown contributor
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• Strong winds
buildings and personal property. In addition to the economic damage caused directly, strong 

• A storm surge is often the greatest threat that tropical cyclone poses to life and property. 

• Heavy rainfall 

estimate the probable impacts of a cyclone along its path. Secondary effects 

emergency response for cyclones.

is important as they reach inland areas and make landfall. Thermal 

processing time, the information for cyclones can be prepared in four phases, 
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Table 6: Information detected by earth observation for cyclones

Phase Detected information Remarks

Phase 0
(-72–0 hours)

Cyclone track, forecast 
and probable impact

• 
• 

Rainfall monitoring • Near real-time data on rainfall

Phase 1
(0–24 hours)

of cyclone-affected 
area

• 
affected area

• 

Cyclone track, forecast 
and probable impact

• Continuous tracks and forecasts

Rainfall monitoring • 

Phase 2
(24–72 hours)

Impact analysis • 
• 

Secondary effects • 

Cyclone track, forecast 
and probable impact

• 

Rainfall monitoring • 

Phase 3
(72 hours to 3 

weeks)

Damage assessment • Rapid damage assessment on buildings, infrastructure, and other physical assets
• 

Secondary effects • 

Cyclone track, forecast 
and probable impact

• 
• Transboundary considerations

Rainfall monitoring • 

forecasting system. It is important to note that a satellite-based forecast is the best estimate of 

tropical cyclone forecasting.

• 
one analyst to another. Operational use for a large area becomes problematic, especially 

• 

• 

• 
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common techniques and methodologies for generating information products during emergency 

Table 7: Techniques and methodologies to derive information products for cyclones

Information product Data used Methodology

probable impact maps
• Cyclone track and forecast data
• Population, building footprints, roads, 

• Baseline data

• 
• 
• 

Reference maps* • 

• 

• 
• 

Rainfall monitoring maps • Satellite-based rainfall
• 

• Extracting rainfall data
• 

Impact maps • 
• Population, building footprints, roads, 

• Baseline data

• Spatial analysis
• 

Maps of secondary effects • Refer to data used for the same type of 
hazard

• Refer to methodology used for the 
same type of hazard

Damage maps • 
• 
• 
• Baseline data

• 
• 

*Copernicus

The thermal infrared band of geostationary and polar-orbiting satellites can be used to analyse 
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Rainfall monitoring maps

chapter.

chapter.
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Box 3. Case study: Tropical cyclones in the Philippines

of all the telecommunication facilities, forecast dissemination and data exchange. The last section is the Aeronautical 

Figure 5: Example of tropical cyclone tracks for 2015 from the 



30 Figure 6: Geospatial decision support model for cyclones

Cyclone track, forecast and probable impact 
maps, Reference maps, Rainfall monitoring 
maps, Maps of secondary effects, Impact 

maps, Damage maps

Monitoring and 
assessment

Data and 
information

Localized elements of 
information to support 

decision-making

Specific and local 
decisions

Coordination 
decision maker

Geospatial 
information 

provider

Operational 
decisions

Strategy pyramid for evidence-based decision-makingStrategy pyramid for evidencemid for evid -based decision-making

Strategic 
decisions

Tactical 
decisions

Affected population, evacuation to unaffected area, rescue, relief to displaced 
persons, food and medical supplies, early recovery and reconstruction

Decision-making

Prioritization, planning, resource management, logistics, coordination

 General information about the cyclone
 Evaluation of accessibility in case of disaster
 Identification of critical facilities and infrastructure
 Cyclone tracks and forecasts and potential impacts
 Identification of secondary effects
 Monitoring and situation updates
 Estimation of number of people affected
 Estimation of damage to affected buildings, 

infrastructure, land use and land cover, and other assets

Real-time and in situ 
information

Baseline and background 
information

 Strong wind
 Heavy rainfall

Ground movements

Cyclone

Strong winds

Storm surgesFlood Tornadoes

Impact analysis
Secondary effects
Cyclone track, 
forecast and 
probable impact
Rainfall monitoring

Damage assessment
Secondary effects
Cyclone track, 
forecast and 
probable impact
Rainfall monitoring

Cyclone track, 
forecast and 
probable impact
Rainfall 
monitoring

Preliminary definition 
of cyclone-affected 
area
Cyclone track, forecast 
and probable impact
Rainfall monitoring

Heavy precipitation
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the possible secondary hazards that can contribute to damage to infrastructure and affect the 

is the possibility of prediction. This can reduce the exposure of the population during the actual 

rescue and relief operations need to take into account accessibility to and from the affected areas 
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tsunamis, liquefaction and surface rupture.

of fatalities that year.  Therefore, understanding the main earthquake hazards 

Photo credit: IRIN/ Unknown contributor
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populated urban areas. They cause tremendous damage to buildings 

people, infrastructure and accessibility. Assessment of damage to buildings 

coordinate emergency response for earthquakes.

useful for damage assessment and updating databases of physical assets 

• Ground shaking during an earthquake can damage buildings by shaking their structures or the 

• Flooding

• on mountains can be triggered by earthquakes, all of 

• Tsunamis are one of the main earthquake hazards and can cause a great deal of damage. 

metres high, bringing enormous damage to people near coastlines.

• Fire can be caused by broken gas lines and electrical lines. It can be a serious problem, 
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to minimize the impact of earthquake. In addition, SAR satellite sensors can detect and measure 

Table 8: Information detected by earth observation for earthquakes

Phase Detected information Remarks
Phase 1

(0–24 hours) earthquake-affected area
• 
• 

Phase 2
(24–72 hours)

Impact analysis • 
• 

• Interferometric SAR data is required

Secondary effects • In the case of occurrence of secondary effects, such as landslides, tsunamis, 
etc.

Phase 3
(72 hours to 3 

weeks)

Damage assessment • Rapid damage assessment of buildings, infrastructure and other physical 
assets

• 

Secondary effects • 

and rapid assessment of the earthquake-induced damage is crucial for quick and accurate disaster 

data for damage assessment for cyclones are applied here.

The main limitation on the use of SAR interferometry, especially during time-limited disaster response 

packages.

and methodologies for generating information products during emergency response are discussed 

Table 9: Techniques and methodologies to derive information products for earthquakes

Information product Data used Methodology
Reference maps* • 

• 

• 
• 

Impact maps • 
• Population, building footprints, roads, bridges, buildings, 

• Baseline data

• Spatial analysis
• 

Ground deformation maps • Interferometric SAR data • 
• 

Maps of secondary effects • Refer to data used for the same type of hazard • Refer to methodology used 
for the same type of hazard
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Damage maps • 
• 
• 
• Baseline data

• 
• 

*Copernicus

acquisition times. The interferometric phase difference can be formed by coherently combining the 

Refer to the section on techniques and methodologies for damage maps in the cyclone chapter.
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Formulate appropriate disaster preparedness plans.

planning and policy formulation.

                               

 

 
 

 



37Figure 9: Geospatial decision support model for earthquakes

EARTHQUAKE: geospatial decision support dashboard

Thematic information products
Reference maps, ground deformation maps, 

maps of secondary effects, impact maps, 
damage maps

Monitoring and 
assessment

Data and 
information

Localized elements of 
information to support 

decision-making

Specific and local 
decisions

Coordination 
decision maker

Geospatial 
information 

provider

Phase 1 (0-24 hours)
Preliminary definition 

       of earthquake-affected areas

Phase 2 (24-72 hours)
Impact analysis
Ground deformation
Secondary effects

Phase 3 (72 hours to 3 weeks)
Damage assessment
Secondary effects

Key elements of information to support decision-making

Operational 
decisions

Strategy pyramid for evidence-based decision-makingStrategy pyramid for evidencemid for eviden -based decision-makingg

Strategic 
decisions

Tactical 
decisions

Affected population, evacuation to unaffected area, rescue, relief to displaced 
persons, food and medical supplies, early recovery and reconstruction

Decision-making

Prioritization, planning, resource management, logistics, coordination

     Operational information needs during earthquake
 General information about the earthquake
 Evaluation of accessibility in case of disaster
 Identification of critical facilities and infrastructure
 Potential impact
 Identification of ground deformation
 Identification of secondary effects
 Monitoring and situation updates
 Estimation of number of people affected
 Estimation of damage to affected buildings, 

infrastructure and other assets

Real-time and in situ 
information

Baseline and background 
information

Possible secondary effectsNature of the hazard

Earthquake

Landslides Avalanches

FloodTsunami Fire

Liquefaction

Surface rupture
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on the ground. In some cases, buildings and roads may be seriously compromised yet still appear 

been structurally compromised or if the ground has been affected by soil liquefaction.
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UN Photo/Kim Haughton 
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Therefore, preparing for emergency response is critical to reducing the impact 
of landslides.

Photo credit: Hides Gas Development Corporation
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Table 10: Information detected by earth observation for landslides

Phase Detected information Remarks

Phase 1
(0–24 hours)

landslide-affected area
• Pinpoint the location of the landslide and 

• 
data

Rainfall monitoring • Near real-time data on rainfall

Phase 2
(24–72 hours)

• 
be useful if clouds obstruct

Impact analysis • Estimate impact on people, buildings, 

• 

Secondary effects • In the case of occurrence of secondary effects 

Rainfall monitoring • 

Phase 3
(72 hours to 3 

weeks)

Damage assessment • Rapid assessment of damage to buildings, 
infrastructure and other physical assets

• 

• 
other locations

Secondary effects • 

Rainfall monitoring • 

for the information needed to coordinate emergency response for landslides.

damage critical infrastructure. Therefore, the resolution of the EO sensor is an important consideration 

extent and are also essential for damage assessment and updating databases of physical assets 
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because generally landslides cause total damage to buildings.

and methodologies for generating information products during emergency response are discussed 

Table 11: Techniques and methodologies to derive information products for landslides

Information product Data used Methodology
Reference maps* • 

• 

• 
• 

Rainfall monitoring 
maps

• Satellite-based rainfall
• 

• Extracting rainfall data
• 

Landslide extent maps • • 
• 

Impact maps • 
• Population, building footprints, roads, bridges, buildings, 

• Baseline data

• Spatial analysis
• 

Maps of secondary 
effects

• Refer to data used for the same type of hazard • Refer to methodology used for 
the same type of hazard

Damage maps • 
• 
• 
• Baseline data

• 
• 

*Copernicus

chapter.

Box 5. Landslide prediction 29

landslides using the rainfall intensity-duration method. When rainfall reaches or exceeds the threshold, landslides 
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Depending on the size of a landslide, geometry and terrain conditions, a combination of pre- and 

Refer to the section on techniques and methodologies for damage maps in the cyclone chapter.

Box 6. Case study: Use of remote sensing in support of disaster management efforts in Indonesia by LAPAN

on assessment of disasters and emergency response for catastrophes such as landslides, tsunamis, earthquakes 

Figure 10: Satellite images comparing the same area within one year



44 Figure 11: Geospatial decision support model for landslides

LANDSLIDE: geospatial decision support dashboard

Thematic information products
Reference maps, rainfall monitoring maps, 

landslide extent maps, impact maps, maps of 
secondary effects, damage maps

Monitoring and 
assessment

Data and 
information

Localized elements of 
information to support 

decision-making

Specific and local 
decisions

Coordination 
decision maker

Geospatial 
information 

provider

Phase 1 (0-24 hours)
Preliminary definition 

       of landslide-affected areas
Rainfall monitoring

Phase 2 (24-72 hours)
Landslide extent
Impact analysis
Secondary effects
Rainfall monitoring

Phase 3 (72 hours to 3 weeks)
Damage assessment
Landslide extent
Secondary effects
Rainfall monitoring

Key elements of information to support decision-making

Operational 
decisions

Strategy pyramid for evidence-based decision-makingStrategy pyramid for evidencemid for eviden -based decision-makingg

Strategic 
decisions

Tactical 
decisions

Affected population, evacuation to unaffected area, rescue, relief to displaced 
persons, food and medical supplies, early recovery and reconstruction

Decision-making

Prioritization, planning, resource management, logistics, coordination

     Operational information needs during landslide
 General information about the landslide
 Evaluation of accessibility in case of disaster
 Identification of critical facilities and infrastructure
 Identification of landslide extent
 Identification of secondary effects
 Monitoring and situation updates
 Estimation of number of people affected
 Estimation of damage to affected buildings, 

infrastructure, land use and land cover, and other assets

Real-time and in situ 
information

Baseline and background 
information

Types of landslide 
 Falls
 Slides
 Topples
 Lateral spread
 Flows

Possible secondary effects

Flash flood

Nature of the hazard

Landslide
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• Falls
• Slides
• Topples
• 
• 

all three phases rainfall monitoring remains a constant. Phase one occurs from the moment of 

and three, rainfall monitoring is accompanied by an assessment of the landslide extent and an 

Decision makers need to keep in mind the type of landslide that has occurred, because it can be 

routes in case primary passages are blocked, as often landslides occur in mountainous or high-
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endangering human life, damaging property and causing considerable 

 Whether large or small, 

• are generally less dangerous to humans. Casualties are rare 

Photo credit: Flickr/ Flydime
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• Debris avalanches, catastrophic landslides from a steep and unstable 

• Tsunamis are another important secondary hazard that can be 
produced from eruptions. They can arise from large-scale landslides 

location and affected areas, analysis of the impact on people and accessibility, 

• 

• Poisonous gases 

and respiratory systems, causing mass fatalities.

• Ash falls and tephra falls 

up on houses and other structures, they can cause roofs and houses to collapse by increasing 

• 

of lahars.
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Table 12: Information detected by earth observation for volcanic eruptions

Phase Detected information Remarks
Phase 1

(0–24 hours) of affected area
• 
• 

Phase 2
(24–72 hours)

• 
obstruct

Ash clouds • Thermal infrared is commonly used

Impact analysis • 
• 

• Interferometric SAR data is required

Secondary effects • 

Phase 3
(72 hours to 3 

weeks)

Damage assessment • Rapid damage assessment of buildings, infrastructures and other physical assets
• 

• 

Ash clouds • 

Secondary effects • 

to minimizing the casualties, disruption and damage caused by the eruption.

assessment are applied here.
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techniques and methodologies for generating information products during emergency response 

information products.
Table 13: Techniques and methodologies to derive information products for volcanic eruption

Information product Data used Methodology
Reference maps* • 

• 

• 
• 

Volcanic deposition 
maps

• 
• Baseline data

• 
• 

Ash cloud maps • 
• Baseline data

• BTD
• 

Ground deformation 
maps

• Interferometric SAR data • InSAR
• 

Impact maps • 
• Population, building footprints, roads, bridges, buildings, 

• 
• Baseline data

• Spatial analysis
• 

Maps of secondary 
effects

• Refer to data used for the same type of hazard • Refer to methodology used for 
the same type of hazard

Damage maps • 
• 
• 
• Baseline data

• 
• 

*Copernicus
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Refer to the section on techniques and methodologies for ground deformation maps in the 
earthquake chapter.

Refer to the section on techniques and methodologies for damage maps in the cyclone chapter.

Figure 12: LAPAN satellite images to monitor the eruption of Sinabung volcano April–May 2016



51Figure 13: Geospatial decision support model for volcanic activity

VOLCANIC ACTIVITY: geospatial decision support dashboard

Monitoring and 
assessment

Data and 
information

Coordination 
decision maker

Geospatial 
information 

provider

Phase 1 (0-24 hours)
Preliminary definition 

       of affected areas

Phase 2 (24-72 hours)
Volcanic deposition
Ash clouds
Impact analysis
Ground deformation
Secondary effects

Phase 3 (72 hours to 3 weeks)
Damage assessment
Volcanic deposition
Ash clouds
Secondary effects

Key elements of information to support decision-making

Operational 
decisions

Strategy pyramid for evidence-based decision-makingStrategy pyramid for evidenceid for evi -based decision-making

Strategic 
decisions

Tactical 
decisions

Affected population, evacuation to unaffected area, rescue, relief to displaced 
persons, food and medical supplies, early recovery and reconstruction

Decision-making

Prioritization, planning, resource management, logistics, coordination

Types of hazards during 
volcanic eruptions 

 Lava flow
 Pyroclastic flow
 Poisonous gases
 Ash falls and tephra falls 
Lahars

Possible secondary effects

Debris avalanches

Nature of the hazard

Volcanic 
activity

Tsunami

     Operational information needs during volcanic activity 
 General information about the volcanic event
 Evaluation of accessibility in case of disaster
 Identification of critical facilities and infrastructure
 Identification of ash clouds
 Identification of volcanic deposition
 Identification of ground deformation
 Monitoring and situation updates
 Identification of secondary effects
 Estimation of number of people affected
 Estimation of damage to affected buildings, 

infrastructure, land use and land cover, and other assets

Real-time and in situ 
information

Baseline and background 
information

Thematic information products
Reference maps, volcanic deposition maps, 

ash clouds maps, ground deformation maps,  
impact maps, maps of secondary effects, 

damage maps

Localized elements of 
information to support 

decision-making

Specific and local 
decisions
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Decision makers should take into account accessibility to and from affected areas and the 
possibility of secondary effects such as landslides and tsunamis.
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UN Photo/Jean-Marc Ferré 
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the region slash and burn to clear and manage agricultural landscapes and 

leading to tremendous economic losses. They also compromise air quality 

across South-East Asia affected Indonesia and its neighbouring countries such 

Indonesia alone. According to the Centre for International Forestry Research, 

 Therefore, preparing for emergency response 

Photo credit: Shutterstock / Elzbieta Sekowska
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Phase Detected information Remarks

Phase 1
(0–24 hours)

affected area
• 

• 
data

• 

Haze and smoke plumes • 
temporal and multispectral bands are the most 

• 

Phase 2
(24–72 hours)

Burned area • 

Impact analysis • Estimate the impact on people, buildings, 

• 

• 

Haze and smoke plumes • 

• 

Phase 3
(72 hours to 3 

weeks)

Damage assessment • Rapid assessment of damage to buildings, 

• 

• 

Haze and smoke plumes • 

• 

of EO can ensure regular updates to information.
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and methodologies for generating information products during emergency response are discussed 

products.

Information product Data used Methodology
Reference maps* • 

• 

• 
• 

Fire hotspot maps • 
• Baseline data

• 
• 

Haze and smoke 
plume maps

• Satellite images
• Baseline data

• Band combination
• Calculating haze index
• 

Vegetation 
monitoring maps

• 
• Baseline data

• 
• 

Burned area maps • 
• Baseline data

• 

• 

Impact maps • Burned areas
• Population, building footprints, roads, bridges, buildings, 

• Baseline data

• Spatial analysis
• 

Damage maps • Burned areas
• 
• 
• Baseline data

• 

• Spatial analysis
• 

*Copernicus
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Fire hotspots can be detected by mid-infrared and thermal infrared bands, using thresholding 
algorithms. The threshold is based on the local or absolute maximum of temperature. A pixel is 

Imaging Radiometer Suite.  

light and less near-infrared light.

example combining the red, near-infrared and green bands – a strong contrast of burned areas 

images is then used to indicate an area that has been burned using a threshold approach. This 
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physical assets, refer to the section on techniques and methodologies for damage maps in the 
cyclone chapter.

fuel. The satellite remote sensing data coming from the National Oceanic and Atmospheric Administration and 

Figure 14: The LAPAN Fire Danger Rating System
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Monitoring and 
assessment

Data and 
information

Coordination 
decision maker

Geospatial 
information 

provider

Operational 
decisions

Strategy pyramid for evidence-based decision-makingStrategy pyramid for evidencemid for evid -based decision-making

Strategic 
decisions

Tactical 
decisions

Affected population, evacuation to unaffected area, rescue, relief to displaced 
persons, food and medical supplies, early recovery and reconstruction

Decision-making

Prioritization, planning, resource management, logistics, coordination

 General information about the forest fire
 Evaluation of accessibility in case of disaster
 Identification of critical facilities and infrastructures
 Identification of active fire hotspots
 Monitoring and situation updates
 Identification of haze and smoke plumes
 Identification of burned area
 Estimation of number of people affected
 Estimation of damage to affected buildings, 

infrastructure, land use and land cover, and other 
assets.

Real-time and in situ 
information

Baseline and background 
information

Forest 
fire

Preliminary definition 
       of affected areas

Active fire hotspots
Haze and smoke plumes
Vegetation monitoring

Burned area
Impact analysis
Active fire hotspots
Haze and smoke plumes
Vegetation monitoring

Damage assessment
Active fire hotspots
Haze and smoke plumes
Vegetation monitoring

Reference maps, fire hotspots maps, haze and 
smoke plumes maps, vegetation monitoring 

maps, burned area maps, impact maps, 
damage maps

Localized elements of 
information to support 

decision-making

Specific and local 
decisions

 Dry vegetation
 Strong winds

 Poor air quality
 Risks to human health 
 Increase in greenhouse 

     gases
 Effect on forest 

     ecosystems
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