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This module carries pre-training entry level assessment as well as hands on exercise manual on Geographic 

Information Systems, Remote Sensing, Geographic Positioning System (GPS) and some applications of 

these technologies on Disaster Risk Management (DRM) especially for hazard mapping, monitoring and 

risk assessment module as well as the damage assessment module. Practical manual developed using 

open source  products like Quantum GIS , RStudio, Google Earth Pro and Google Earth Engine.

This module can also can be used by other training facilitators, non-technical professionals and self-

learners as well. However, it is strongly recommended that training participants and self-learners already 

have some basic knowledge of Computer Basic, Geoinformatics and disaster management. 

Each module also contains Learning Units with suggested training methods and exercises based on that 

module’s content. The modules are developed using training material from technical international and local 

workshop as well as training as references. The exercises enhanced the skill of participants to new concepts 

and current practices on applications of Geo-informatic on Disaster Risk Management. The training 

activities include interactive lectures, presentation, review sessions, guided hands on exercises, group 

exercises and presentations. The training can be facilitated by staff officers of Relief and Resettlement 

Department as well as related departments, Faculty members of Universities and so on. Facilitators should 

have some background in both geo-informatics and disaster management in order to be most effective 

delivery of the course, so they are able to answer the technical questions which may arise from the 

participants.

We hope the information presented in this module would enable participants on how the Geo-informatic 

technology can be used to solve the problems faced by people and make their lives easy. And also, 

participants have been improving capability to acquire knowledge and basic skills of effectively utilizing 

Geoinformatics in managing disasters.

Kyaw Zaya Htun 
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List of Acronyms

AVHRR Advanced Very High Resolution Radiometer

DIP Digital Image Processing

DMIS Disaster Management Information System

DMP Disaster Management Plan

DRM Disaster Risk Management

DRR Disaster Risk Reduction

DSS Decision Support Systems

EMR Electro Magnetic Radiation

FCC False Color Composite

GAD General Administrative Department

GEE Goggle Earth Engine

GIS Geographical Information System

GNSS Global Navigation Satellite Systems

GPS Global Positioning Systems

ICIMOD International Centre for Integrated Mountain Development

KML Keyhole Markup Language

NDVI Normalized Difference Vegetation Index

QGIS Quantum GIS

ROI Region of Interest

RRD Relief and Resettlement Department

RS Remote Sensing

SBI Space Based Information

SCP Semi-automatic Classification Plugin

SDRN State Disaster Resource Network

SPOT Système Pour l'Observation de la Terre

STRM Shuttle Radar Topography Mission

UAV Unmanned Aerial Vehicle

UN United Nations

UNSPIDER United Nations Platform for Space-based Information for 

 Disaster Management and Emergency Response

VCI Vegetation condition Index
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1.0
Salient features of the Module

Name :  Geoinformatics Applications in Disaster Management

Total Number of modules : 4

Target Group: Technical Professionals, Subject specialists (Geologist, Environment, Agricultural Specialist, 

Watershed Professional and so on) Trainers and Administrators working on Disaster Management.

Duration: 7 days training depending upon the target groups and their training needs.

Infrastructure Requirements

more with more than 50 GB unused disk space)

may be required for hazard specific programs.

GIS and Remote Sensing Lab is also needed.
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2.0
INTRODUCTION TO THE MODULE

1. Introduction

There is an increasing trend in disasters both in frequency as well as in the damage caused in terms of 

human casualties, economy and environment. In Myanmar, as of 15 August, according to the National Nat-

ural Disaster Management Committee (NNDMC), a total of 1,615,335 people has been affected (including 

264 people in Tanintharyi); cumulatively, 333,178 households have been displaced and 110 people have 

died. The basic information for disaster reduction (technical studies, geographical data, etc.) are very im-

portant for damage assessments and humanitarian response activities. There is an urgent need to share 

the data and information required for DRR with local authorities and other stakeholders for better deci-

sion-making. With the use of GIS and remote sensing the possible effects of natural phenomena like floods, 

drought, earthquakes, landslides, volcanic eruptions and forest fires on buildings, population, infrastruc-

ture etc. can be modelled and made visible in a spatial and interactive manner. GIS and remote sensing can 

be used as a powerful tool for analysis of hazard, vulnerability and risk, resulting in the development of 

different scenarios and concrete measures for disaster prevention. Simple, low-cost GIS systems allow lo-

cal authorities to properly plan the areas under their jurisdiction, and to incorporate the local knowledge 

and ensure community participation, combined with modeling results from experts. To achieve this, pro-

fessionals needs to be trained in the application of GIS and remote sensing for disaster management.

2. Title of the Module 

 Training Module on Geoinformatics Applications in Disaster Management

3. Target Group

Trainers).

4. Aims and Objectives 

Aim of the course is to develop a pool of trainers who can train the officials to make use of spatial data and 

Geoinformatics for Disaster Risk Reduction as well as emergency response.

The key objectives are

Develop skills for training delivery with special focus on software demonstration skills

To enhance the knowledge on the basic concepts and terminologies on Disaster Management with 

special focus on Myanmar and utilization of spaced based new technologies.
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To introduce various sources of data required for disaster management, the sources of data and 

how to apply these spatial and non-spatial information on DRM.

To develop skills on generating or creating of map or monitoring, analysis of hazard vulnerability, 

risk assessment, monitoring, emergency response, early warning and damage assessment.

To improve the skills in implementing functionalities of Remote Sensing & GIS software for disaster 

management through hands on training and demonstrations.

To make continue contribution and sharing knowledge and experience on Applications of these 

new technologies among the respective organizations.

5. Course Content

Disaster Management Terminologies and Concepts

Introduction to Geographic Information Systems, Remote Sensing, GPS and Searching, Exploring 

and Gathering Geospatial Data from the Web for Emergency Response Mapping

Geoinformatics for Mapping and monitoring of Hazards, Vulnerability and Risk Assessment

Geoinformatics for Disaster Management Planning and Emergency Response

6. Course Duration

1 day on Basic Disaster Management

7 days programme (technical skill development)

2 days on Training for Instructors (Developing training delivery skills

7. Number of candidates – 30  participants (max)

8. Methods of teaching – Lecture, Presentation, Hands on Exercise, field survey 

9. Assessment during the course – Pre and post training questionnaire, question answer session, pre-
sentation by participants. 
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3.0
HOW TO USE THE MODULE

This module is meant for use by Course Coordinators and the trainers identified by him / her. Although the 

module is self-explanatory the trainers are advised to undergo ToT training before using it for delivering 

such training programmes. Before starting the training programme they must thoroughly familiarise them-

selves with the module.

The module is having the following details

Title of the modules and Learning units : This identifies the topics of the session. Each session 

should begin with a brief outline of the topic.

Learning Objective : This describes what the participants will be able to gain in terms of knowl-

edge, skill or attitude by the end of each session. The facilitator / trainer may explain the objec-

tives before commencing each session.

Methodology : Methodology to be adopted for each session is given. However, the resources per-

sons can choose own methods to make the session more interactive and participatory.

Duration: This shows the duration of each of the learning unit. The resource persons should be told 

to complete the session within the allotted time. Any deviation will upset the training schedule.

Content: The contents to be covered in each session are given. The resource persons should go 

through these and ensure that all items are covered in the session.

Guidelines to course facilitator:

These are instructions to resource persons or facilitators for handling the sessions effectively.

The course facilitator of programme should adequately equip him/herself by reading the relevant 

literature on the subject and preferably by attending similar training programmes.

Course Director/ Coordinator should make sure that the profile (i.e., computer proficiency) of the 

participants is relatively uniform. Since Geoinformatics is a technical programme and it involves lot 

of hands-on exercise. Mixed (technical and non technical) group is not very successful since the 

needs of different target groups are extremely different.

Though it may be necessary to bring in outside experts as guest faculty, it is essential that the 

available faculty members from the training center i.e. DMTC and RRD are involved as far possible 

for providing continuity to the training and to support and facilitate the learning process.

The reading material provided is for the Resource persons as well as the participants. The resource 

persons should also read it before starting the programme so that he/she gains a thorough knowl-

edge in the subject area. It is desirable that the reading materials are supplied to them well in ad-

vance or at least on day one of the course.



11

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

The suggested timings of the programme are from 9.00 am to 5.00 pm with 60 minutes for each 

lecture session followed by practical exercise. This is required for adequate coverage of all sessions 

in a day. It is better to make the programme a residential one. This will enable the participants to 

spend the evening hours in studying cases, go through the reading material, and exchange their 

views and so on.

Each session has to be participatory and experiential. The participants may be encouraged to ask 

questions, seek clarifications, share their personal experience and express their views freely.

The reading material provides specific case studies on the Role of Geoinformation in Disaster Man-

agement. However, the resource persons should present district and state level data relating to the 

respective state on various topics and discuss the same. This way the participants will gain more 

insight into the issues closer to home.

Case studies depicting the local situation may be prepared in advance for use in the hands on 

sessions. Course director can suggest participants to bring own data sets. This will help them in 

understanding the data needs, source, updating and applications.

The course has to be sufficiently flexible, in terms of time allotted to each session and content, to 

accommodate the requirements of the participants.
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4.0
DESIGN BRIEF

Module Session
Target Group/ 

Course
Duration

1. Disaster 
Management 
Terminologies 
and Concepts

1.1 Disaster terminology

1.2 Disaster management concepts and DM cycle

1.3 DRM in Myanmar & Hazard profile in Myanmar 

(Meteorological, Hydrological, Geological, 

Biological)

Exercise 1.1  Terminology of DRM

All participants

and courses

2 hours

2.  Introduction 
to Geographic 
Information 
Systems, Remote 
Sensing, GPS and 
Searching, 
Exploring &Gath-
ering Geospatial 
Data from the 
Web for Emer-
gency Response 
Mapping

2.1 (A)-Introduction to Geographic Information 
Systems (GIS)

GIS

Scale

2.1 (B)- Introduction to Quantum GIS Software

Exercise 2.1 Hand on Exercise (QGIS Practical Ses-

sion)

All participants

and courses

1 hours

5 hours
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Module Session
Target Group/ 

Course
Duration

2.2  Introduction to Remote Sensing

-

tems

Reflectance Curve

-

poral and Radiometric

Exercise 2.2  Performing Supervised Image Classifi-

cation Using the Semi-Automatic Classification 

Plugin in QGIS

2.3  Introduction to GPS and field data collection 

techniques

-

ment, Control Segment and user Segment

SYSTEM (GNSS)

-

grate to GIS

Field Exercise 2.3 Collecting way points, paths, 

GPS data to Map - Representing on Google Map

2.4 Using Google Earth Engine (GEE) to Map 

Changes on the Landscape 

Exercise 2.4 Using Google Earth Engine (GEE) to 

Map Changes on the Landscape

All participants

and courses

1 hour

2 hours

1 hours

3.5 hours

1 hours

3 hours



14

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

Module Session
Target Group/ 

Course
Duration

3. Geoinformatics 
for Mapping and 
monitoring of 
Hazards, Vulnera-
bility and Risk 
Assessment

3.1. Introduction to earthquake
Exercise 3.1 Preparation of Earthquake Hazard Map 

for Chauk, Myanmar

3.2 Introduction to food

Exercise 3.2 Flood Monitoring and Identification of 

Flood Affected Area Using Pre and Post Flood Im-

ages 

3.3. Introduction to Landslide

Exercise 3.3 Landslide Hazard Mapping 

3.4 Introduction to Drought

Exercise 3.4  Drought Assessment and Monitoring 

Using Landsat Image

3.5 Introduction to Strom Surge

Exercise 3.5 Storm Surge Hazard Mapping

All participants

and courses

1 hr

2 hr 

1 hr

2 hr 

1 hr

5 hr 

1 hr 

2 hr 

1 hr

2hr

4. Geoinformatics 
for Disaster 
Management 
Planning and 
Emergency 
Response

4.1 Geoinformatics for Disaster Management Plan-
ning and  Emergency Response

Exercise 4.1  Flood Preliminary Damage Assessment 

(Nagris 2008)

4.2-Searching, exploring and gathering geospatial 

data from the web for emergency response map-

ping

imagery

Data (Open Street Map)

Data

data

ground acceleration data

real time MODIS imagery

high resolution browsing imagery

Exercise 4.2 Searching, exploring and gathering 

geospatial data from the web for emergency re-

sponse mapping

All participants

and courses

1 hr

2 hr

3 hr
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Module Session
Target Group/ 

Course
Duration

4.3- How to export JAxa image to KML

4.4 Application of UAV on Emergency Response in 

DRM

Filed Execirse 4. 6  How to acquired Aerial Photo 

Using UAV/ Drone

All participants

and courses

1 hr 

5 hr
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Module 1 :
DISASTER MANAGEMENT TERMINOLO-
GIES AND CONCEPTS

Description

This module is intended to introduce the basic concepts, definitions and terminologies used in disaster 

management. i.e. Hazard Vulnerability, Risk and Disaster Management Cycle. Besides this will cover a brief 

introduction to the institutional and legal framework for disaster management in Myanmar. This is relevant 

because participants are mainly from technical background and not having understanding about the basic 

DM Concepts and institutional framework for disaster management in the country.

Learning Objectives

Towards the end of this module participants will be able to

Define the various terminologies used in Disaster Management

Distinguish between terms e.g. hazard and disaster, vulnerability and  risk etc.

Enumerate various disasters

Classify based on origin and scale

Describe various phases of Disaster Management Cycle

 Introduce to DRM in Myanmar

Methodology

Power Point Presentation

Question, Discussion & Answer

Duration

 2 hour
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Teaching and Performance Aids

Lecture Note on DM Concepts

Handout of Presentation

Contents

Definitions and Terminologies : Hazard, Vulnerability, Risk and Disaster

Phases of Disaster Management Cycle

Legal and Institutional Framework for DRM in Myanmar

Instruction for the Trainer

The trainer should be knowing about the profile of the participants and should make a presentation suit-

able for participants from technical background having very little or no knowledge on Disaster Manage-

ment. Presentation should be made in such a manner to grab attention from participants of Geoinformat-

ics background. Less text and more pictures and photographs is advisable for the group. Instruction shall 

be given to the participants to observe the presentation carefully and note down the observations and test 

the disaster terminologies to all participants.

A picture analysis

Facilitator may conduct a group activity/ exercise with this session. Methodology followed will be picture 

analysis. The course team will provide photographs illustrating different terminologies on disaster man-

agement.  The participants group have to match the photo with the terminology. All the photos and terms 

will be displayed on the wall. 
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Module 2 :

INTRODUCTION TO GIS, 
REMOTE SENSING, GPS AND 
FREE DATA SOURCE & 
OPEN SOURCE SOFTWARE

Learning Unit 2.1: 
Geographic Information Systems (GIS)

Description

This session will introduce the definition, components and functions of Geographic Information Systems 

(GIS).

Learning Objectives

Towards the end of this module participants will be able to know

Definition of Geographic Information Systems

Purpose of GIS & GIS in everyday life

What we can do with GIS

Basic knowledge about Projection, Datum, Coordinate System & Scale

Functions of GIS

How to prepare of thematic maps

How to use GIS Software (Quantum GIS) to perform the basic GIS functions and generate a de-

sired output.

Application of GIS on DRM
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Methodology

Lecture and Power Point Presentation

Demo on GIS Software (Quantum GIS)

Hands on Exercise

Duration

4 hours (lecture + Demo) + 13.5 hours for Hands on Training.

Teaching and Performance Aids

Lecture Note (Components and Functions of Geographic Information Systems)

Handout of Presentation

Practical Manual

Contents

(A) Introduction to GIS

Purpose of GIS & GIS in everyday life

What we can do with GIS

Components of GIS

Data types

Projection, Datum, Coordinate System & Scale

GIS Functions

Prepare of thematic maps

Application of GIS for DRM

(B) Introduction to QGIS Software

1. Introduction to GUI Interface of QGIS

2. Displaying data

3. Projection, Datum & Coordinate

4. Querying

5. Manipulation and updating

6. Map composer

7. GeoReferencing

8. Generation Data

9. Vector Analysis
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Practical Exercise on Quantum GIS will be done to develop skills on performing the GIS basic tools and 

generation of final output map . 

Instruction for the Trainer

The trainer should give more emphasis on demonstration of the GIS Functions and data integration & cre-

ation and analysis in GIS. The exercise should be designed and conducted in such a way that all the basic 

functions to be introduced after performing the hands on exercise. Since it is important to learn the basic 

functions, make sure that participant already acquired basic skills of performing GIS functions

Learning Unit 2.2:  Remote Sensing

Description

This unit is intended to introduce the basic principles and terminologies used in Remote Sensing. Introduc-

tion to the various remote sensing data and their importance in Disaster Management also will be included 

in this unit.

Learning Objectives

Towards the end of this module participants will be able to

Understand Principle of Remote Sensing

Understand Various Remote Sensing Satellite System/ Data and Characteristics

Understand Advantage and limitation of Remote Sensing for Applications

Understand Basic Remote Sensing Image Processing

Methodology

Power Point Presentation

Demo

Duration

5 hour Lecture+Demo & 13 hours for Hands on Training.

Teaching and Performance Aids

Power point presentation

Handout of Presentation

Contents

Definition of Remote Sensing

Advantages of Satellite Remote Sensing

Basic Components of Remote Sensing Systems
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Electromagnetic Spectrum

Interaction of objects with EMR and Spectral Reflectance Curve

Active and Passive Remote Sensing

Scale and Resolution, Spectral, Spatial, Temporal and Radiometric

Remote Sensing Platforms and Sensors

Remote Sensing data and applications

Practical Exercise on QGIS software to be made as a part of the Session to introduce basic remote sensing 

image preprocessing & classification for technical professionals.

Instruction for the Trainer

The trainer should give more emphasis on demonstration of the principle of Remote Sensing technology, 

sensors, data and basic image processing. The exercise should be designed and conducted in preforming 

basic remote sensing image processing. Semi-automatic classification plugin    will be used in QGIS soft-

ware for image preprocessing and classification. 

 

Learning Unit 2.3: 

INTRODUCTION TO GPS AND FIELD DATA COLLECTION TECHNIQUES

Description

In this unit the participants will be introduced to the concepts and functions of Global Positioning System 

(GPS) and Global Navigation Satellite Systems (GNSS) and applications in Disaster management.

Learning Objectives

Towards the end of this module participants will be able to

Define GPS

Enumerate the advantages & disadvantages of GPS

Describe about the various Segments of GPS

Explain about Differential GPS and advantages 

Capture data in GPS and integrate in GIS using android GPS software and connecting to Google 

Earth.

Examples of GPS applications in Disaster Management.



25

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

Methodology

Lecture and Power Point Presentation

Demo on GPS

Field Survey to collect data

Hands on Exercise to integrate data in GIS

Duration

Total – 3 hours lecture +Demo+10 hour practical on GPS data collection and integrate to GIS

Teaching and Performance Aids

Lecture Note Global Positioning Systems 

Handout of Presentation

Contents

Components/ segments of GPS, Space Segment, Control Segment and user Segment

Existing Global Navigation Satellite System (GNSS)

Applications (in brief)

Practical on GPS data collection and integrate to GIS

GPS data and integration with Google earth

Instruction for the Trainer

The trainer should give more emphasis on demonstration of the GPS instrument and data collection and 

integration in GIS. It is also important to explain about the limitations and advantages of using the GPS.

Learning Unit 2.4

USING GOOGLE EARTH ENGINE TO MAP CHANGES ON THE LANDSCAPE

Description

This session will introduce you to Google Earth Engine (GEE) and its basic functionality, including explor-

ing the Data Catalog, viewing datasets and Land Cover Classification in the Workspace.
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Learning Objectives

To explore the Data Catalog, viewing and sharing datasets in the Workspace of GEE

To perform Land Cover Mapping using Random Forest Classification method and other calculation 

on image index in workspace of Google Earth Engine

Methodology

Power Point Presentation on concepts

Demo

Guided Hands on Practice

Duration

1.5 hours including 30 minutes demonstration.

Teaching and Performance Aids

Training Manual demonstrating the steps. Exercise on introduction of Google Earth Engine (GEE) 

and introduction to Random Forest Classification method for Land cover mapping using time se-

ries dataset of Landsat image in GEE.

Contents

Exploring the Data Catalog and viewing datasets in the Workspace of GEE.

Image Classification of time series dataset of Landsat images using Random Forest method. 

Downloading the output of classification. 

Instruction for the Trainer

The trainer has to introduce Google Earth Engine and its basic functionality, including exploring the Data 

Catalog, viewing datasets, creating ROI, classification methods, sharing workspace and how to download 

the result in the Workspace.
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Module 3 : 

GEOINFORMATICS FOR MAPPING AND 
MONITORING OF HAZARDS, VULNERA-
BILITY AND RISK ASSESSMENT

Objective of the Module 3 is intended to develop skills on applications of Spatial and non Spatial data and 

Geo-informatics tools for Hazard and Vulnerability Mapping, Monitoring and Risk Assessment.

This module includes various natural hazards like drought, landslides, floods, storm surge and earthquake 

hazards. There are 7units in this module (3.1- 3.7) with to address the interests of various target groups. 

Each of this module can be used as add on module to ongoing hazard specific programmes and also for 

the Hazard Vulnerability and Risk Assessment programme.

 

Learning Unit 3.1

PREPARATION OF EARTHQUAKE HAZARD MAP FOR CHAUK, MYANMAR

Description

This exercise will show how to prepare an Earthquake hazard map based on spatial information from USGS 

web site and calculate the affected population using global population dataset.

Learning Objectives

The objective of this exercise is how to download and use the free data sets for shake map & glob-

al population data, how to calculate the affected location and people and generating output for 

the earthquake hazard mapping.

Methodology

Power Point Presentation on concepts

Demo
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Duration

1.5 hours including 30 minutes demonstration.

Teaching and Performance Aids

Training Manual demonstrating the steps. Exercise on downloading shake map from USGS web 

site & global population dataset and calculation the affected people and area in the training man-

ual.

Contents

Modified Mercalli Intensity Scale and peak ground acceleration 

Calculation the affected population, districts and townships in earthquake prone area.

Instruction for the Trainer

The concept of earthquake and Modified Mercalli Intensity Scale and peak ground acceleration be ex-

plained clearly to the participants before doing the exercise. QGIS software is been used for doing this 

exercise. (Refer to Exercise number 3.1  in the practical manual)

Learning Unit 3.2

FLOOD MONITORING AND IDENTIFI CATION OF FLOOD AFFECTED AREAS USING PRE AND 
POST FLOOD IMAGES

Description

This module is going to classify two images acquired in 2014 and 2015 in Kalay township in Myanmar for 

damage assessment; in July 2015, the heavy seasonal rains were followed by the Cyclone Komen causing 

flood and landslide across 12 states and regions in Myanmar, affecting more than a million people.

Learning Objectives

To perform satellite based flood extraction method (Extract flood layer or identify flood affected 

areas based on preflood and post flood satellite imageries)

To estimate impact .on population and facilities assets such as settlements and transportation.

Methodology

Power Point Presentation on concepts

Demo

Guided Hands on Practice
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Duration

2 hours including 30 minutes’ demonstration.

Teaching and Performance Aids

Training Manual demonstrating the steps. Exercise on classify Water defining a classification 

threshold and assessment for Exposure or Not exposer in the training manual.

Contents

Flood prone area identification

Extract the spatial information from before flood image ( Digitizing )

Assessment for Exposure. 

Instruction for the Trainer

The trainer should explain how to classify the image and setting threshold value for the pixel for the flood 

affected area in order to identify only those pixels which are in the flood affected area.  The identification 

of the pixels is based on the  spectral signatures and this needs to be explained clearly to the participants 

before doing the exercise. QGIS software semi-automatic classification plugin is has been used for doing 

this exercise. (Please refer to exercise number 3.2)

 

Learning Unit 3.3

LANDSLIDE HAZARD MAPPING 

Description

This module will give a detailed description of the data sets and methodology used for regional scale 

Landslide hazard mapping and comparison with the land slide inventory map generated using the field 

data. The exercise for this module is based on the methodology and data used in the preparation of Land-

slide Vulnerability Atlas, Developed by Deo Raj Gurung, international Centre for Integrated Mountain De-

velopment (ICIMOD)

Learning Objectives

Towards the end of this module participants will be able to

To develop landslide inventory using Google Earth

To generate landslide hazard map using 8 independent variables (geology, river network, road 

network, land cover/use, etc.) based on logistic regression method
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Methodology

Power Point Presentation

Demo on the software

Guided Hands on Practice

Duration

6.5 hours including 45 minutes lecture/ presentation

Teaching and Performance Aids

Handouts and Lecture notes

Training Manual demonstrating the steps

Contents

Data requirements for Regional scale landslide hazard mapping

Method to prepare a regional level landslide hazard map

Preparation inventory of the  landslide location map using Google Earth Pro

Preparation of various thematic layers for the land slide hazard mapping

Generating the regional level landslide hazard Zonation map based on 8 independent variables 

(geology, river network, road network, land cover/use, etc.)

Developing the final hazard prone areas. map

Instruction for the Trainer

The concept of logistic regressive method with advantages and limitation should be explained clearly to 

the participants. And also, need to clearly explain eight parameters for landslide hazard mapping. QGIS 

and RStudio software is been used for doing this exercise. (Refer to Exercise number 3.3  in the practical 

manual)

Learning Unit 3.4

DROUGHT ASSESSMENT AND MONITORING USING LANDSAT IMAGE

Description

This unit will be an introduction to the concept of Agricultural Drought Monitoring using time series re-

mote sensing data.
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Learning Objectives

The aim of the exercise is to monitor crop conditions for early warning and assessment of agricul-

tural drought using multi-date satellite imageries. This exercise will increase the skills of the partic-

ipants in using QGIS software for performing various tasks like clipping image, image enhance-

ment, generating NDVI, creating NDVI difference images and spatial statistics.

Methodology

Power Point Presentation on concepts

Demo

Guided Hands on Practice

Duration

3 hours including 30 minutes lecture/ presentation

Teaching and Performance Aids

Handouts and Point Presentation on the concepts of Agricultural drought monitoring

Training Manual demonstrating the steps. Exercise on Drought Monitoring in the training manual.

 

Data: 

Freely downloadable Landsat data 

Contents

Introduction to drought and drought monitoring

About NDVI

Downloading data from Landsat website

Image preprocessing

Spatial Subset

Creating NDVI

Representing NDVI as pseudocolors

Selecting multi-date data for a normal and drought year

Creating NDVI difference images (drought year – normal year)

Classify based on the NDVI difference values

Overlaying vector data and Generating Region of Interest

Spatial Statistics

Calculating the percentage variation from normal for each region of interest i.e. at district, block 

or mandal level

Classifying the vegetation condition of the districts/ townships are normal, watch and alert based 

on the deviation from normal.
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Instruction for the Trainer

The concept of Agricultural drought monitoring and advantages and limitation should be explained clear-

ly to the participants before doing the exercise. QGIS software is been used for doing this exercise since 

the software is having advanced functions for data processing and spatial statistics and is very user friend-

ly.  (Refer to Exercise number 3.4  in the practical manual)

Learning Unit 3.5

STORM SURGE HAZARD MAPPING

Description

The modules cover the data requirements and methods to prepare a storm surge hazard map for cyclone 

for a particular location and vulnerability assessment based on the population density. Exercise is covered 

surge mapping and vulnerability mapping.

Learning Objectives

Towards the end of this module participants will be able to 

Identify the various data sets to be used for Storm Surge Mapping

Download data from various sources

Create Distance layers for calculations, Calculate decay coefficient, surge height calculation for 

different zones.

To know the way and use of GIS for Cyclone Surge Hazard Map, Vulnerability Map and Risk Map by 

storm surge modelling method.

Methodology

Power Point Presentation

Demo and Hands on Practice

Duration

2.5 hours including 30 minutes lecture/ presentation

Teaching and Performance Aids

PowerPoint presentation

Training Manual demonstrating the steps
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Data: 

Digital Elevation Model (DEM)

Coastal line

Population

Administrative boundary

Contents

Downloading DEM & global population data

Creation of Distance Layer from coastal line

Calculation of surge decay coefficient

Surge Depths identification

Population vulnerability analysis (coastal flooding due to surge)

Instruction for the Trainer

Open source Quantum GIS is used. Trainer have to explain about concept of surge decaying coefficient 

and how to identification the storm surge depth. Vulnerability analysis can be done only on population 

density to make the exercise more useful and applicable to real situations. (Refer to Exercise number 3.5  

in the practical manual)
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Module 4 :
GEOINFORMATICS FOR DISASTER MAN-
AGEMENT PLANNING AND EMERGENCY 
RESPONSE

Learning Unit 4.1

GEOINFORMATICS FOR DISASTER MANAGEMENT PLANNING AND EMERGENCY RESPONSE

Description

The modules will demonstrate examples of development and implantation of Geoinformatics based Disas-

ter management plans and emergency response. Applications of UAV will introduce and also introduce to 

how acquired aerial photo using UAV for Decision Support Systems, DM plans, contingency and Emergen-

cy Response Plans developed in Myanmar.

Learning Objectives

Towards the end of this module participants will be able to

How Geo-informatic technology can be apply on Disaster Management Planning and Emergency 

Response

Apply UAV on Emergency Response in DRM

Methodology

Power Point Presentation

Demo

Duration

1.5 hour
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Teaching and Performance Aids

Handouts

Lecture notes

Contents

Geoinformatics for Disaster Management Planning and Emergency Response

Application of UAV on Emergency Response in DRM

Instruction for the Trainer

The trainer should show demonstration of Geoinformatics for Disaster Management Planning and Emer-

gency Response. The trainer also demonstrate how to fly UAV  and acquired the  information for DRM. 

Learning Unit 4.2

FLOOD PRELIMINARY DAMAGE ASSESSMENT (NAGRIS 2008)

Description

In this unit the participant will be introduced to the concept of preliminary flood damage assessment using 

pre and post flood satellite imageries and applying change detection method.

Learning Objectives

Towards the end of this module participants will be able to

Perform building damage assessment using pre and post disaster aerial and satellite images (visu-

al interpretation)

Generate a building damage intensity interpolated raster for assessed areas and categorizing the 

damage levels.

Methodology

Power Point Presentation on concepts

Demo

Guided Hands on Practice

Duration

3 hours including 30 minutes presentation
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Teaching and Performance Aids

Handouts notes on the concepts of damage assessment based on pre-and post-satellite image

Training Manual demonstrating the steps. Exercise on Damage Assessment in the training manual.

Data: 

Pre and post disaster satellite images

Contents

Create building point layer using pre disaster satellite image

Damage assessment by visualization method only using pre-and post-satellite images

Classify the damage level and use interpolation method to categorize the damage level

Instruction for the Trainer

The concept of using pre and post disaster image for visual damage assessment be explained clearly to 

the participants before doing the exercise. And also demonstrate creating point vector layer and how to 

classify building damage level and input damage percent value to attribute table in  QGIS software.

 

Learning Unit 4.3 

SEARCHING, EXPLORING AND GATHERING GEOSPATIAL DATA FROM THE WEB FOR EMER-
GENCY RESPONSE MAPPING

Description

This session is aimed at introducing to various sources of spatial and non-spatial data sets and open source 

software which are freely available on website.

Learning Objectives

Towards the end of this module participants will be able to 

1) Get familiar with some geodata web portals and how to access

2) Search and downloading rainfall accumulation data (TRMM) and Tropical Strom data

3) Searching, exploring and downloading earthquake peak ground acceleration data

4) Searching, exploring and downloading baseline vector data (OSM)

5) Searching, exploring and downloading satellite imagery SPOT Vegetation, NOVA AVHRR, 

SRTM, ASTER, LANDSAT TM etc

6) How to use Google earth pro and google earth engine
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Duration

1-hour Lecture+Demo & 1.5 hours for Hands on Training.

Contents

Searching, exploring and downloading Landsat imagery

Searching, exploring and downloading Baseline Data (Open Street Map)

Searching and downloading Global Population Data

Searching and downloading Precipitation data

Searching and downloading Tropical Storm data

Searching and downloading earthquake peak ground acceleration data

Searching, exploring and downloading near real time MODIS imagery

Searching, exploring and downloading very high resolution browsing imagery

Teaching and Performance Aids

1. Handout of Presentation

2. Hand on exercise

3. Computer with internet connectivity

Instruction for the Trainer

The trainer should make some demo about how to download different types of datasets, how input to 

QGIS software and analysis on these datasets. 

 

Group Exercise

Description

Objective of the module is to assess the leanings and skills acquired during the 7 days of training. This 

session shall be dedicated to the presentation of the applications, analysis and outputs developed by the 

participants. This will help the participants in using the skills developed during the training in the working 

environment. This will also help in understanding the further training needs.

Tasks for the course coordinator/trainer

1. Inform in advance regarding the course schedule and group work module to the participants.

2. Request the participants to bring sample data for doing the group exercise which can be imple-

mented at their workplace. E.g. data for hazard mapping, risk assessment, damage assessment 

etc.

3. Brief about the group exercise/ topics and data sources to the participants.
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4. Divide participants into 4 groups (5 each) and assign a task on day 1.

5. Gentle reminder to the participants to check the progress.

6. Presentation Session on day 7 before the valedictory

Tasks for Participants

1. Finalize theme for group exercise- Hazard mapping, risk assessment, damage assessment or any 

other theme.

2. Identify a group lead. Assign task to each member. i.e. digitizing/ modifying a map, downloading 

satellite imagery, census data, generating a scenario etc 

3. Collection, compilation and collation of data available amongst the team members and other 

sources 

4. Data processing and generating a sample exercise 

5. Presenting (ppt stration demo)
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EXERCISE 1.1

TERMINOLOGY OF DISASTER RISK MANAGEMENT

Learning Objective: 

# Terminology Attempt Answer Marks

1 Disaster

2 Hazard

3 Element at risk

4 Vulnerability

5 Exposure

6 Capacity

7 Response

8 Resilience

9 Mitigation

10 Prevention

11 Preparedness

12 Recovery

13 Disaster Risk

14 Disaster Risk Management

15 Disaster Risk Reduction

16 Climate Change

17 Adaptation

Total

(Reference: Power Point )
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Exercise 2.1

INTRODUCTION TO QGIS

An Overview of the Interface

Quantum GIS is an open source Geographic Information System that supports most geospatial vector and 

raster file types and database formats. Unlike many other open source GIS programs, QGIS is available for 

a number of operating systems, including both Windows and Mac OSX. There are five reasons to start us-

ing QGIS:

 1. QGIS is free

 2. Q GIS is Cross Platform 

 3. The Use of Open Source GIS is Growing 

 4. Plenty of QGIS Support and Tutorial

 5. Resume Builder

Learning Objective:

-

lite images and existing analog data for your own study.

Data Used: Data provided in Exe_2_1 folder.

2.1.1. Introduction to GUI Interface of QGIS

When QGIS starts, you are presented with the GUI as shown in the figure (the numbers 1 through 5 in yel-

low circles are discussed below).

The QGIS GUI is divided into five areas:

 1. Menu Bar
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 2. Toolbars

 3. Panels

 4. Map View

 5. Status Bar

 6. Manage Layers

These six components of the QGIS interface are described in more detail in the following sections. Two 

more sections present keyboard shortcuts and context help.

Menu Bar

The menu bar provides access to various QGIS features using a standard hierarchical menu. The top-level 

menus and a summary of some of the menu options are listed below, together with the associated icons 

as they appear on the toolbar, and keyboard shortcuts. The shortcuts presented in this section are the 

defaults; however, keyboard shortcuts can also be configured manually using the Configure shortcuts dia-

log, opened from Settings �Configure Shortcuts....

Although most menu options have a corresponding tool and vice-versa, the menus are not organized ex-

actly like the toolbars. The toolbar containing the tool is listed after each menu option as a checkbox entry. 

Some menu options only appear if the corresponding plugin is loaded.

Toolbars

The toolbar provides access to most of the same functions as the menus, plus additional tools for interact-

ing with the map. Each toolbar item has pop-up help available. Hold your mouse over the item and a short 

description of the tool’s purpose will be displayed.

Every toolbar can be moved around according to your needs. Additionally, they can be switched off using 

the right mouse button context menu, or by holding the mouse over the toolbars.
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Panels

QGIS provides by default many panels to work with.

Map View

Also called Map canvas— maps are displayed in this area. The map displayed in this window will depend 

on the vector and raster layers you have chosen to load. The map view can be panned, shifting the focus 

of the map display to another region, and it can be zoomed in and out. Various other operations can be 

performed on the map. The map view and the legend are tightly bound to each other — the maps in view 

reflect changes you make in the legend area.

Status Bar

The status bar provides you with general information about the map view, and actions processed or avail-

able and offers you tools to manage the map view.

The  

annnnnnd o

 Coordinate option shows the current position of the mouse, following it while moving across the 
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map view. You can set the unit (and precision) to use in the project properties, General tab. Click on the 

small button at the left of the textbox to toggle between the Coordinate option and the      Extents 

option that displays in map units, the coordinates of the current lower leftmost and upper rightmost points 

of the map view, as you pan and zoom in and out.

Next to the coordinate display you will find the Scale display. It shows the scale of the map view. If you 

zoom in or out, QGIS shows you the current scale. There is a scale selector, which allows you to choose 

among predefined and custom scales to assign to the map view.

To the right of the scale display you can define a current clockwise rotation for your map view in degrees.

On the right side of the status bar, there is a small checkbox which can be used to temporarily prevent 

layers being rendered to the map view.

2.1.2. Displaying Vector and Raster Data

Step 1

Begin by starting a new document in Q-GIS. Below, is are the basic icons and commands that are common-

ly used in Q-GIS:
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Step 2

Add the Township_Pop Shapefile. This can be done by adding a Vector Layer on the Toolbar or from the 

Step 3

Add the Road Shapefile. This can be done by adding a Vector Layer on the Toolbar or from the layer tab 
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Step 4

Add the city Shapefile. This can be done by adding a Vector Layer on the Toolbar or from the layer tab in 

 

Step 5

Add the Landsat_Img Raster file. This can be done by adding a Raster Layer on the Toolbar or from the 

layer tab in the Menu Bar. 
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Step 6

Make sure that all of the layers are on the same projection. Look up the projection type for each layer. This 

is done by rick clicking on the layer name in the Map Legend (Layers Panel). Click on Properties, then Gen-

eral. Under the General Tab, there will be information about the projection type. If the projection types to 

do match, this how you can also change the projection.
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Step 7

Arrange the layers so that the city and road shapefiles appear on top of the satellite image. This is done in 
the Map Legend (Layers Panel). Simply, click on the city shapefile, and move it above the Landsat_Img. Do 
the same for the road shapefile.
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2.1.3. Spatial Referencing

All GIS dataset require a specific reference system (i.e. datum, coordinate system and map projection) to 

integrate, combine and display spatial data (which defines location, shape and extent of geographic ob-

jects).

To effectively use a GIS it is important to understand how map projections are define and coordinates are 

measured.

Shape of the earth plays an important role on how the coordinates are going to be measured. Humans 

since early in the history have long speculated on its size and shape.

Datum

What is a coordinate system?

A coordinate system is a reference system used to represent the locations of geographic features, imagery, 

and observations such as GPS locations within a common geographic framework. Each coordinate system 

is defined by:

Its measurement framework which is either geographic (in which spherical coordinates are measured 

from the earth's center) or planimetric (in which the earth's coordinates are projected onto a two-di-

mensional planar surface).

Unit of measurement (typically feet or meters for projected coordinate systems or decimal degrees for 

latitude–longitude).
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The definition of the map projection for projected coordinate systems.

Other measurement system properties such as a spheroid of reference, a datum, andprojection param-

eters like one or more standard parallels, a central meridian, and possible shifts in the x- and y-direc-
tions.

Types of coordinate systems

There are two common types of coordinate systems used in GIS:

A global or spherical coordinate system such as latitude–longitude. These are often referred to as geo-

graphic coordinate systems.

A projected coordinate system based on a map projection such as transverse Mercator, Albers equal 

area, or Robinson, all of which (along with numerous other map projection models) provide various 

mechanisms to project maps of the earth's spherical surface onto a two-dimensional Cartesian coor-

dinate plane. Projected coordinate systems are sometimes referred to as map projections.

Geographic Coordinate Systems

Use Decimal Degrees (angles), 3 digits or less

North America:

West of the Prime Meridian, so Longitude (X) is negative

North of the Equator, so Latitude (Y) is positive
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Projected Coordinate Systems

Projection

A Projection is a series of transformations which convert the location of points on a curved surface (the 

reference surface or datum) to locations on flat plane (ie transforms coordinates from one coordinate ref-

erence system to another).

Creation of a Map Projection

The creation of a map projection involves three steps in which information is lost in each step:

1. selection of a model for the shape of the earth or round body (choosing between a sphere or ellipsoid)

2. transform geographic coordinates (longitude and latitude) to plane coordinates (eastings and north-

ings).

3. reduce the scale (in manual cartography this step came second, in digital cartography it comes last)

There are several different types of projections that aim to accomplish different goals while losing data in 

other areas through distortion.

point)
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Based on Projection Surface

Based on Point of Secancy

Based on Orientation of Projection Plane
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Universal Transversal  Mercator (UTM) Coordinate System

2.1.4. Querying in QGIS

A query is a request for information (selective information) from the attribute table in QGIS based on SQL 

command or expression. QGIS has some support for analyzing of SQL-like expressions.

1) Select features using an expression (attribute query)

 One method to select features in a layer is to select features using an attribute query:-

 To query a layer by its attribute data,

1. Right click on the layer’s name in the Layer Panel and select the open attribute table
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2. Then Select features using an expression in attribute table to type the expression.

 

It is possible to type the SQL query into the SQL where clause box. Alternatively:-

1. Click the Field that contains the attributes you wish to base the query on

2. Select the operator

3. Press the All unique under the values box to list all the available values

4. Double click the value that you wish to select

5. You will see the query being built in the SQL where clauses box.
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Selected values (records) can be seen in the attribute table:



57

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

Some operators used in where clause:

And Operator

SELECT * FROM Customers WHERE Country='Germany'AND City='Berlin';

OR Operator 

SELECT * FROM Customers WHERE City='Berlin'OR City='München';

AND and OR Operator

SELECT * FROM Customers WHERE Country='Germany' AND (City='Berlin' OR City='München');

Note: The values in column of attribute table is text, you need to use single quote ‘ ‘ in expression but for 
number case no need to add this.

SELECT * FROM Customers WHERE Country='Mexico'; 

SELECT * FROM Customers WHERE CustomerID=1;
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LIKE Operator

SELECT column_name(s) FROM table_name WHERE column_name LIKE pattern;

LIKE Operator and % Wildcard in Text field 

SELECT * FROM Customers WHERE City LIKE 'ber%';

SELECT * FROM Customers WHERE City LIKE '%es%'; SELECT * FROM Customers WHERE City LIKE '_er-
lin';

More detail : please check http://www.w3schools.com/sql/

(2) Filtering values Using Query Builder

The Query Builder allows you to define a subset of a table using a SQL-like WHERE clause and display the 

result in the main window. The query result then can be saved as a new vector layer. Once you set the defi-

nition query, the map is redrawn and displays the subset of features that are selected using your query. The 

layer continues to be drawn with this feature subset each time the map is refreshed.

Open the Query Builder by opening the Layer Properties and go to the General menu. Under Feature sub-

set click on the [Query Builder] button to open the Query builder.

For example, if you have a township layer with a ST (state) field you could select only state that is “Naypy-
itaw  Council” in the Provider specific filter expression box of the Query builder.

The Fields, Values and Operators sections help the user to construct the SQL-like query like the previous 
ecample.
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The result of query will be as follow:
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Question: 

Save selected features as new layer

The selected features can be saved as any OGR supported vector format and also transformed into anoth-
er Coordinate Reference System (CRS). Just open the right mouse menu of the layer and click on Save 
selection as � to define the name of the output file, its format and CRS. It is also possible to specify OGR 
creation options within the dialog.

(3) Spatial Query

The  Spatial Query Plugin allows you to make a spatial query (i.e., select features) in a target layer with 
reference to another layer. The functionality is based on the GEOS library and depends on the selected 
source feature layer.

Possible operators are:

As an example, we want to find villages in Kyauk township. The following steps are necessary:

1. Start QGIS and load the vector layers villages.shp and township.shp.

2. Select “Kyaukme” township from township layer using expression method.

3. Click on the  Spatial Query icon, which appears in the QGIS toolbar menu. 

4. Select the layer villages as the source layer and township as the reference feature layer.

5. Select ‘Intersect’ as the operator and click [Apply].
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Then click “Apply”. Now you get a list of feature IDs from the query and you have several options, as shown 
in figure.

Click “Close” button and you will see the selected villages inside the Kyaukme township.
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And also check the attribute table of Village layer.
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2.1.5. Manipulation and updating

Preparing data and join to GIS database

And also see code of township as “Code_Township” containing same code value like in Pop2012.csv in 
order to join the attribute table of MDY_Township_UTM and Pop2012.csv excel table.

-
ship_UTM” then select “Properties”
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to start join the csv file to the GIS data.

OK
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Area calculation in QGIS

 and the calculator box will appears.

 o Check on “Create a new field”

 o Assign Output field name as “Area_m”

 o Assign Output field type as “Decimal Number (Real)”

 o Assign Output field width as “10” precision as “4” 

 o Double click on $Area in Geometry

 o Click OK
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 again to save and finish editing mode.

Question: Please calculate area in square kilometer.
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Length calculation in QGIS

 and the calculator box will appears.

 o Check on “Create a new field”

 o Assign Output field name as “length_m”

 o Assign Output field type as “Decimal Number (Real)”

 o Assign Output field width as “10” precision as “4”

 o Double click on $Length in Geometry

 o Click OK
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 again to save and finish editing mode.

Population density calculation 

 Back to “Township_pop.shp “shapefile again. Now, we have number of population and area already. 
The equation of population density is:

Population density =  Number of population

Area

Open attribute table and start editing mode by click on 

Click on field calculator icon  and the calculator box will appears.

 - Check on “Create a new field”

 - Assign Output field name as “PopDen”

 - Assign Output field type as “Decimal Number (Real)”

 - Assign Output field width as “10” precision as “4”

 - Select fields in “Fields and Values” and required operator also select from operator list to be put in 
expression box

 - Click OK
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Calculation number of male and female in each province

based on the above assumption.
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Questions?

2.1.6. Map Composer

 Now that you’ve got a map, you need to be able to print it or to export it to a document. The rea-
son is, a GIS map file is not an image. Rather, it saves the state of the GIS program, with references to all 
the layers, their labels, colors, etc. So for someone who doesn’t have the data or the same GIS program 
(such as QGIS), the map file will be useless. Luckily, QGIS can export its map file to a format that anyone’s 
computer can read, as well as printing out the map if you have a printer connected. Both exporting and 
printing is handled via the Map Composer.

QGIS allows you to create multiple maps using the same map file. For this reason, it has a tool called the 
Composer Manager.

 Select New Print Composer. Then you’ll see a Composer title dialog appear.
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Basic Map Composition

1. Define the map scale and then select the paper size, Orientation and Quality (export resolution) 
according to fit with your map scale and paper size.

2.  Click on the Add New Map button  . And click and drag a box on the blank page. The map will 
appear on the page.
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3. You can also move the map (the box) using Move item  .

4. Zoom and pan the map in the main QGIS window. You can also pan the map using the Move item con-
tent  in the fix frame ( in the box).

5. Map elements

(a) Map Title

 to add the title of map and drag above the map, and a label will appear at the 
top of the map.  Resize it and place it in the top center of the page. It can be resized and moved in the 
same way that you resized and moved the map.
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(b) North Arrow

  (add image) to add a north arrow and drag on the page.
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(c) Scale Bar

 to add a scale bar and drag on the page. And also change the setting of 
scale bar.
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(d) Legend

 (add new legend) to add the Legend. And drag on the page to place the 
legend, and move it to where you want it:

Customizing Legend Items

  .

 ;
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6. Finally the map is ready for export  You’ll see the export buttons near the top left corner of the 
Composer window:     

The other three buttons allow you to export the map page to a file. There are three export formats to 

choose from:    

2.1.7. Georeferencing

In this exercise we will be using Google satellite image (extracted image) of Mandalay to be rectify. You 
will need at least four (4) reference points or corners with valid coordinates.

Given Coordinate

1. Open QGIS 

2. In the main menu tab select ‘Raster’ and scroll down then select ‘Georeferencer’ 

3. Georeferencer window will appear 
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4. Load your raster data or satellite image by selecting the ‘Open raster’   button  and locate your 
file at your training directory 

5. Select the image called ‘georef_image3.jpg’ highlight the file and click ‘Open’ 

 

6. The CRSS (Coordinates Reference System Selector) will appear asking you to select or input the 
desired coordinate system would you apply to the image. 

7. Locate and choose the ‘WGS84 then click ‘Ok’ button 
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WGS84 

 The World Geodetic System is a standard for use in cartography, geodesy, and navigation. It com-
prises a standard coordinate frame for the Earth, a standard spheroidal reference surface (the datum or 
reference ellipsoid) for raw altitude data, and a gravitational equipotential surface (the geoid) that defines 
the nominal sea level. (source: wikipedea.org)

UTM Zone 47N & 48N Projected CRS used in World - N hemisphere - 96°E to 102°E - by country 

 WGS 84 / UTM zone 47N is a projected CRS last revised on 08/25/2006 and is suitable for use in 
Between 96°E and 102°E, northern hemisphere between equator and 84°N, onshore and offshore. China. 
Indonesia. Laos. Malaysia - West Malaysia. Mongolia. Myanmar (Burma). Russian Federation. Thailand. WGS 
84 / UTM zone 48N uses the WGS 84 geographic 2D CRS as its base CRS and the UTM zone 48N (Trans-
verse Mercator) as its projection. WGS 84 / UTM zone 48N is a CRS for Large and medium scale topo-
graphic mapping and engineering survey. (source: Wikipedia.org)

8. After pressing ‘OK’ button your image will be automatically loaded in your Georeferencer window 

9. It is not rectified yet you’ve just specify the CRS of the image. It needs a reference point in order to do 
that. Please refer to the given coordinates above. 

10. Inputting the four given coordinate points as GCP 

11. Zoom to the point1 in the upper left corner of your satellite image. Use the pan, zoom in and zoom out 

tool 

12. Click the ‘Add point’ button  

13. After clicking the add point button your cursor will changed to plus symbol. 
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14. Input the map coordinates of point1 (the X and Y value) 

15. Please take note the Y = Northing / Latitude,   X = Easting / Longitude

16. In the Enter map coordinates window the value of the point1 is already plotted and press ‘OK’ button

17. Repeat the process no. 12 to 16 do this for the rest three points the 2, 3 and 4 

18. Your window will look like the figure below 

19. Save the GCP points by pressing this button 

20. Save it to your working directory and name it ‘georef_gcp’ 

21. Click on Transformation setting  and input information below 

 o Transformation type: Linear 
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 o Resampling: Nearest neighbor 

 o Compression: LZW 

o Output raster: georef_image_modified 

o Check on the small box saying ‘Load in QGIS when done’

22. Press ‘OK’ button then click on the start Georeferencing button  

23. CRS window will appear. Just select the ‘WGS84 … then click ‘Ok’ button 

24. It will load automatically to your QGIS map canvas. 

2.1.8. Creating Vector Data

 Before you can add new vector data, you need a raster dataset to add it to. In our case, you’ll begin 
by creating new data entirely, rather than editing an existing dataset. Therefore, you’ll need to define your 
own new dataset first. This time you can use the previous geo-referenced image as the background image 
for creating vector or digitizing

You’ll need to open the New Vector Layer dialog that will allow you to define a new layer.

Creating Point Layer
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Step 1

1. Click on the Point radio button

2. The next field allows you to specify the Coordinate Reference System, or CRS. A CRS specifies how to 
describe a point on Earth in terms of coordinates, and because there are many different ways to do 
this, there are many different CRSs. The CRS of this project is WGS84, so it’s already correct by de-
fault:

3. Next there is a collection of fields grouped under New attribute. By default, a new layer has only one 
attribute, the id field (which you should see in the Attributes list) below. However, in order for the data 
you create to be useful, you actually need to say something about the features you’ll be creating in this 
new layer. For our current purposes, it will be enough to add two field called Type and Name.

4. Replicate the setup below, then click the Add to attributes list button:
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The new layer should appear in your Layers list.
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Step 2

firstly 

select View Map from Edit widget.
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 Toggle Editing tool to start digitizing. Then  click  . Add Feature tool to start drawing 
the buildings as point features from background layer. 

Type and give the name as MCDC. Then click OK.
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  editing tool 
to stop digitizing and save the layer as BuildingPt.

Categorized and also select Type in column. Click the Classify button.
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Creating Line Layer

as RoadLine.shp. 

and etc. 

panel and select View Map from Edit widget. Then type value and description for three categories as 
Main, Sec and Sub. Then click OK.

      

 Toggle Editing tool to start digitizing. Then  click   Add Feature tool to start 
drawing the road as line features from background layer. 
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Click the add line feature in the middle of Road. Then right click and type 1 in ID and select “Main” from 
Type and give the name as 66th road. Then click OK.

Then digitizing the other line features like secondary road and sub road. Then   editing tool to stop digitiz-
ing and save the layer as RoadLine.

 Then right click the layer of RoadLine and go to Style tab. Then select the Categorized and also 
select Type in column. Click the Classify button. Then we can see the different types of road as different 
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color in RoadLine la yer.

Polygon Lyaer

Please repeat the previous step for Polygon layer for block and save the layer as “BlockPoly.shp”.

Remark: go to snapping Option in Setting sub menu from Main Menu. Then change the Snapping Option 
as below. 

By chaning snapping option like previous step, you can avoid the intersect area when you draw the adja-
cent polygons (silver polygons). We can also classify the types of buildings like the previous steps in point 
and line.
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2.1.9. Spatial Analysis (geoprocessing)

There are 971 buildings in the Smart City classify into 3 categories based on the size of the building as 
define as:
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There was a big flood event in year 2010 and the lots of damage were occurred. Finally, the government 
came up with the flood risk zone. It divided into two risk zones (high and low zone) 

-High risk zone of the flood inundated 150 meter from the center line of the river - Low risk zone of the 
flood inundated 300 meter from the center line of the river.

1. Open the layers from exercise folder.  (police station, road, river, bd_footprint and admin boundary layer)

Creating Buffer Zone for Risk Zones

2. Open the ‘Multi Ring Buffer’ tool from ‘Geoprocessing Tool’ in ‘Vector’ main menu. And input file as 
“River” layer and create the buffer distance for 150m and 300m.  Don’t forget to select the river.shp 
(the desired layer to create multi ring buffers).

The result will be seen as follow and this is the temporary file. Then please right click the result layer and 
click “Saved as” to keep in you desired location.
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You can also check the buffer distance in attribute table of this layer.

Calculating Area of Each building

3. Open the attribute table of “BD_footprint” to categorize the building types. So firstly we will calculate 
the area of each building. 
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 and check the create a new filed. Give output field name : “Area”, type: 
“Decimal number”.  Then click the “Geometry” in function and click the “$area” to calculate the area 
of buildings. Then click “Ok”.
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Categorize the Building Types according to their Area

4. To categorize the building types: open the attribute table of this layer again and click the expression 
tool  and type the expression “Area” <=100 for small building type. Then the buildings which have 
area less than or equal to 100 sqm will be selected.

Showing the Selected Feature in Attribute Table
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Then choose “ Show Selected Features”.

Adding the Categorize Type in New Column 

selected buildings in attribute table.
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Then you can see the result as follow.

Joining Attribute Table of BD_footprint with Excel File

5. Open the population data excel file using add vector layer tool. And then open the attribute table of 
this file.
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also “BuildingID” from building layer.
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-
ing_ID as primary key.
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Extraction the Exposed Area of the Flood Zone

road in flood zone.
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To calculate the total exposer road length, go to the “basic statistics” tool from “Analysis Tools” in 
“Vector” main menu.
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population in each administrative boundary.

administrative boundary.
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To calculate the total population, go to the “basic statistics” tool from “Analysis Tools” in “Vector” main 
menu.



107

Geo-informatics Applications in Disaster Management (Facilitator's Guide)



108

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

Questions

 ……………………………………………………………………….

Admin Boundary Building Density Pop Density

Admin_1

Admin_2

Admin_3

Admin_4

 ……………………………………………………………………….

 ……………………………………………………………………….

 ……………………………………………………………………….
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 ……………………………………………………………………….

7.  If the government needs to relocate all building in high risk of flood zone, how much the government 

 ……………………………………………………………………….

8.  Please find the suitable area to construct the new government complex by using the follow condition

 - The complex must close to the main road (not more than 30 meter)

 - The complex must close to the Police Station (not more than 50 meter)

 - The complex must not locate in flood zone

 ……………………………………………………………………….
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EXERCISE 2.2
PERFORMING SUPERVISED IMAGE CLASSIFICATION USING THE SEMI-AUTOMATIC CLASSI-

FICATION PLUGIN IN QGIS

 This exercise will introduce the pre -image processing and image classification in Remote Sensing. 

This will be useful in Land Cover / Land Use Mapping for disaster risk management. In order to perform an 

image classification, we must first decide on how to categorize the landscape. SCP uses both classes and 

macroclasses. A number of classes may be nested within the macroclass. For example, we may have mul-

tiple forest types within the macroclass of ‘forest’. You may also need different class values for different 

spectral types within the same land cover category. For example, you may have a class for light water and 

a class for medium and dark water. These are not separate land cover categories, but they are necessary 

for the classification because statistically they will have different spectral values in the imagery.

Learning Objective: 

Data Use:
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Steps:

1. Plug in installation

 Go to ‘Plugin’ from Main Menu and select ‘ manage and install plugin’.

Then type ‘Semi….’ in text box of search and press install button.

Then you will see ‘Semi-automatic classification plugin’ will appear in your window.
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2. Conversion of raster bands from DN to Reflectance for the images 

 We will use the Semi-Automatic Classification Plugin (SCP) tool in QGIS to convert to top-of-atmo-

sphere (TOA) reflectance. Open QGIS. Turn on the SCP tools if not already active. To do this, right click and 

check the box next to ‘SCP Toolbar’. Click on the button to activate the SCP interface. Once the SCP win-

dow opens, click on ‘Pre-processing’

Select the directory with the Landsat bands to process. The MTL file should be in that folder already. This 

is the file with the gain and offset values that will be used to convert the digital numbers to TOA reflec-

tance. At this stage, you can also select to use a dark object subtraction for atmospheric correction if you 

want, and you can pan-sharpen the bands to use for later steps in the classification process. Note that 

pan-sharpening will add considerably more time to the process.
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Then select “run”. A window will pop up asking where to put the processed files. It is best to create a new 
folder for these. Select that location and then continue.

3. Stack the bands 

To do the layer stacking in QGIS, however, it is best to have each image in its own folder. You then select 
the folder with the bands, remove the bands that you don’t want in the final image and run the command. 
The command that we will use is called ‘Merge’ and it is available under the Raster toolset, in ‘Miscella-
neous’.

In the Merge function, select the input directory containing the bands to stack. Then create the output file, 
select the no data value (I usually use -9 or -10) and check the ‘Layer stack’ button. You window should 
look something like this:



114

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

Zoom into an interior portion of the image, check the ‘Mean +/- standard deviation’ button, set the extent 
to ‘Current’, then click on ‘Apply’. Also, set the layers to display as 5,4,3 as shown here.

4. Digitizing Training Regions

in red box , click the refresh button. 
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can give the main class ID in MC ID and sub class in C ID.

e.g       MC ID =1   (water)   MC ID =1   (water)

            C ID =1   (river water)   C ID =2   (lake water)

 button for temporary save for each class. 
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 button to keep same types of ROI as one 
feature.
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5. Run the Classification Algorithm

Any pixels that do not fall within the statistically significant threshold of that value will be left unclas-
sified. Therefore, you will have to classify them through some other means, if you change that value to 
non-zero. 
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and directory.

6. Review the Output and Repeat Steps 4-5 if Necessary
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FIELD EXERCISE 2.3

COLLECTING WAY POINTS, PATHS, GPS DATA TO MAP 
AND REPRESENTING ON GOOGLE MAP

Introduction

Global Positioning System (GPS) satellite-based technology is being widely used for surveying throughout 

the world. It offers a relatively inexpensive alternative to conventional surveying for many uses. GIS users 

in increasing numbers are incorporating GPS into the data collection phase of their projects. Interfaces 

between GIS and GPS are being developed, and experiences gained are leading to increased and improved 

integration of GIS and GPS. When a GPS Unit receives a signal from GPS satellites, it computes a position. 

The position computations are stored as coordinates. points, lines and polygons are collections of posi-

tions. Some GPS units can only collect individual positions, and require additional post processing or edit-

ing in the office to create lines or polygons. Most mapping grade GPS units have the capability to output 

the collected positions into either a point, line or polygon feature. If your GPS unit has the capability of 

using a data dictionary or a form to collect attributes, these tools can help guide you in determining 

whether to collect features as points, lines or polygons.

If you are collecting data as Points or waypoints it is advisable to collect multiple positions. The logging 

interval you select for collecting the positions can have an impact on accuracy. Collecting data at the point 

location for a longer time and then averaging positions, yields better results than collecting data at the 

point location for a shorter time. 

lines and wetland area as a polygon). If you are collecting data as Track logs, lines or polygons, the GPS 

receiver automatically records a positions along a path at either an interval determined by time or distance 

traveled. 

Learning Objective:

Data Use:

Exporting GPS Data (Collective Data) to QGIS

1. Copy the KML file exported from AndriodGPSTest Software to your desktop desired folder.
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2.  Open this KML layer from QGIS using open Vector file tool from Manage Layer panel. And you can also 
use google earth as your background.
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3. Right click the KML layer to save as your shape file format for further processing.

Exporting GPS Data (Collective Data) to Google Earth

1.  Open Google earth pro  and open your GPS KML file. You will see your GPS waypoints in Google 
Earth.
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Linking field photos with GPS Waypoints

1.  You can also link the field photo with your GPS waypoint using html code in property of place mark. 
So right click the one place mark from “Places” panel.

In description tab of the property of place mark, you can type the image source as follow:

 <img height=200 width=200 src="https://scontent-hkg3-1.xx.fbcdn.net/v/t1.0-
-

c8a929&oe=5859DF45">
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Note:  You need to upload and share your photo to public at your google drive or website.

Importing Excel file GPS Way Point Data to QGIS

1.  Import file must be CSV format file and open this CSV file using “Add Delimited Text Layer…” tool from 
“Layer” main menu. Navigate the your csv file location and choose csv as your file format and select X 
field as Lon and Y field as Lat.



124

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

2. Then select the WGS 84 (EPSG:4326) as your reference coordinate system.

3.  The output file will be seen as below. Then saved your file as GIS shape file format in your desired fold-

er for further processing.`

Question

2. Create a map layout using your GPS data and use satellite image as your background.
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EXERCISE 2.4

USING GOOGLE EARTH ENGINE TO MAP CHANGES ON 
THE LANDSCAPE

Google Earth Engine is a planetary-scale platform for environmental data analysis. It brings together over 
40 years of historical and current global satellite imagery, and provides the tools and computational pow-
er necessary to analyze and mine that vast data warehouse. Current applications include: detecting defor-
estation, classifying land cover and land cover change, estimating forest biomass and carbon, and map-
ping the world’s roadless areas. 

This exercise will introduce you to Google Earth Engine and its basic functionality, including exploring the 
Data Catalog and viewing datasets in the Workspace.

 Learning Objective:

image index in workspace of Google Earth Engine

Home page 

The Home page is where you will start when you first access Google Earth Engine. There you will see in-
troductory text, a gallery of featured maps, and links to other important Earth Engine pages. 

Let’s explore the Home page and find out a bit of what Earth Engine can do. 

- Open your browser and go to http://earthengine.google.org. You will see the page below. 

Reference : https://www.google.com/earth/outreach/tutorials/eartheng_gettingstarted.html
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At the top of the page is a search bar, where you can search for places or datasets. For example, entering 

“Landsat” brings up datasets with Landsat in their name, description, or tags, while entering “Myanmar” 

brings up locations with Myanmar in their name. In the top right, there is a Sign in button, where Earth 

Engine trust user can sign in. 

Below the Sign in button are three buttons: Home (the page you’re on), Data Catalog, and Workspace. 

We’ll explore the latter two in the sections below. 

The introductory text on the Home page gives an overview of Earth Engine as “a planetary-scale platform 

for environmental data and analysis.” It also provides links to product videos, news items, and other re-

sources. 

Featured Gallery 

Below the introductory text is the Featured gallery, where you can quickly find examples of some of the 

best and latest analysis products produced by Google Earth Engine and the organizations using it. These 

include links to view massive datasets using the Google Earth plugin (available for Windows and Mac). 

- Click on Global Roadless Areas: 1 km buffer to see the map shown below. 

Reference : https://www.google.com/earth/outreach/tutorials/eartheng_gettingstarted.html
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Explore the map by panning and zooming Google Earth. You can use the controls in the upper right, or use 
your mouse to pan, and your mouse’s scroll wheel to zoom. 

When you have finished exploring, click the blue Done button to return to the home page. 

Other links in the Featured gallery will display timelapses of environmental change on massive scales. For 
most of the timelapses, clicking the link will show you an introductory video, like the one for the Drying of 
the Aral Sea shown below.

To explore the timelapse map, click the “Explore Map” button indicated above and you’ll see the zoomable, 
timelapse map shown below. On the timelapse maps, you can zoom in, pan the map, pause the timelapse, 
and select the playback speed, as indicated below.

Reference : https://www.google.com/earth/outreach/tutorials/eartheng_gettingstarted.html

When you have finished exploring, click the blue Done button to return to the home page. 
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Data Catalog 

The Data Catalog lists the datasets available for viewing and analysis in Google Earth Engine. 

1) Click on the Data Catalog button in the upper right of any Google Earth Engine page. 

Reference : https://www.google.com/earth/outreach/tutorials/eartheng_gettingstarted.html

On the Data Catalog page you will see a list of Popular Tags, linking to datasets that have those tags ap-
plied. Below that is a list of various datatypes and multi-day mosaics, including brief descriptions of, and 
direct links to, a handful of the available datasets. These lists show or link to most of the datasets and 
mosaics available in Google Earth Engine. To access ALL available datasets, use the search bar at the top 
of the page. 
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Workspace 

The Workspace is where you manage, analyze, and visualize datasets in Google Earth Engine. Click on the 
Workspace button in the upper right of any Google Earth Engine page. 

On the Workspace page, you will see a map on the right, and space for a list of data layers on the left. 

You can move (pan) around the map by clicking and dragging anywhere on the map. To zoom in and out 
there are several techniques. You can always use the [+] and [-] zoom buttons and the zoom slider on the 
map to zoom in and out. You can also double-click anywhere on the map to zoom in. If your pointing de-
vice (mouse or track pad) has a right button, you can double-right-click on the map to zoom out. If you 
have a touch-screen device, you may be able to zoom with a pinch gesture, and if you have a mouse with 
a scroll wheel, the easiest way to zoom is to simply turn the wheel. To change the map background use the 
buttons in the upper right of the map to select either Map view or Satellite view. 

Adding a dataset to the Workspace 

the list under “Surface reflectance”). This is a MODIS derived layer that shows the color of the land 
surface over each 16 day period. 

Workspace, with the dataset visible as a layer. 

Data Catalog by clicking the “open in workspace” link next to the dataset name. 
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the data is visible on the map. 

name (see below). Click the visibility button (eye icon) again to make the data layer visible on the map 
again. 
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Adjusting the layer settings 
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The Layer Settings allow you to customize a variety of parameters, including the date(s) for which data is 

shown. 

most recent 16 day period available. At the time of this writing, it listed “Jul 19, 2012 - Jul 26, 2012.” This 

means that the data on the map are a visualization of 16 days of BRDF-adjusted surface reflectance 

data (in this case, just 3 of the many bands). 

change. If you drag the slider to an opposite season (e.g., Summer to Winter), you will see more obvi-

ous changes. 

bar indicates which date range is currently visible on the map (it sometimes takes a moment to catch 

up with the slider). 

time slider and use the calendar interface to select a date. 

-

tings. If you wish to return to your previous settings, click the Cancel button instead.  

Note: For “Classified Raster” type data layers, the settings required are different. See the Viewing Classi-

fied Rasters section below. 

Adding more layers 

You can view multiple data layers on your map at once by adding additional datasets. 

There are several ways to add additional data layers in your Workspace. The first method is to return to the 

Data catalog, select another dataset, and use its Open in Workspace button. This will add the dataset to 

your workspace, as a layer above your current data layer(s). Note that the new layer will show on top of 

the previous layers on your map. See below for changing the order of the layers. Another way to add ad-

ditional datasets is directly from the search bar your Workspace. To start searching for a dataset to add, 

do one of the options below: 



133

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

All three of these options will allow you to type your query in the Search bar, and select a dataset to add 

as a layer. 

When you add a new layer to your Workspace, “Raster” type datasets will come in as a simple layer, but 

“Classified Raster” type datasets require a bit of set up before you can view them (see the Viewing Classi-

fied Rasters section below). The screenshot below shows both types of datasets as results for the search 

“m”.
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Duplicate Datasets 

You can also add the same dataset twice, as two separate layers in your Workspace. One reason to do this 
would be to view two different time slices of the same dataset, to view change over time. For more on this, 
see the “Visualizing change over time” section below. 

Re-ordering layers 

When you have more than one dataset visible on your map, the one listed at the top of the Data layers list 
will be drawn on top of those below it. To change the ordering, use your mouse to click on the drag point 
to the left of the dataset name in the list, and drag it up or down in the list.

Removing a layer from the Workspace 

If you wish to remove a data layer from your Workspace... 

visibility button (eye icon) next to the Data layer name. 
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Now that you know the basics, let’s explore a few of the more powerful things you can do in the Google 
Earth Engine workspace. In the sections below we’ll show you how to setting up and view classified rasters, 
adjust a layer’s visualization parameters, and visualize change over time.

Advanced - Viewing Classified Rasters 

Classified Raster type data layers require a little more setup in order to view them. You will need to select 
the year to show, and set up classes with names and colors to represent each class. For example, the MC-
D12Q1 classified rasters represent 5 different systems for classifying land cover type. Each of these data-
sets is annual (ranging from 2001 to 2009), and divides the Earth into different land cover classes. More 
information about each of these classification systems may be found on the USGS Distributed Archive site. 

Let’s set up a Classified Raster data layer... 

Add a classified Raster 

not, click on the layer name to open it. 

Select a year to display 

Add classes to display 

When you add the classified raster, a Classes section appeared in the left-hand panel. You can use this to 
add classes and assign colors and names, or you can do it in the Layer Settings dialog for the classified 
raster layer. These two techniques are described in the instructions and image below. 

1. Use the Layer Settings dialog to add classes. 

1. Click on the name of the Classified Raster layer in your Data layers list, to open its Layer Settings 
dialog.

2.  In the Layer Settings, click the pulldown menu next to one of the listed classes, for example “Wa-
ter”, and choosing Add new class. 

3.  The new class will appear in the Classes section of your left hand panel. 

4.  Set the color of the class by clicking on the color square next to it. 

5.  Set the name of the class by clicking on the text next to it. 

6.  Repeat for the other classes in the classified raster. 

2. Use the Classes area in your left hand panel to add classes. 

1.  Click on the Add class link, or the “+” symbol to add a new class. 

2.  Set the color of the class by clicking on the color square next to it. 

3.  Set the name of the class by clicking on the text next to it. 

4.  Click on the classified raster layer’s name to open the Layer Settings dialog. 

5.  Assign the classes you created to the classes in the raster using the dropdowns next to each class 
name. 
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Classes that have not been assigned colors will not appear on the image. Classes may be removed from 
the image by clicking the X that appears next to a Class when you move your mouse over the class name. 

Once you add classes to your workspace for each of the classes in the raster dataset, it will look something 
like this:

Advanced - Setting Visualization Parameters 

In the Layer Settings dialog for most data layers, you will see a “Visualization Parameters” link. Click on it 
to reveal a number of advanced visualization settings. Each dataset has different default values, which are 
shown when you first click the link, but you can modify them to change how you visualize the dataset. 
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Min, Max, Gain, Bias and Gamma 

The first row of parameters are Min, Max, Gain, Bias, and Gamma. These parameters let you modify how 
data values are visualized. You may either set Min and Max, or you may set Gain and/or Bias. 

Min and Max 

Min represents the value to represent as decimal value 0 and Max represents the value to represent as 
decimal value 255. The values below Min will also be drawn with value 0, and the values above Max will also 
be drawn with value 255. Values between Min and Max will be scaled linearly, so that the middle of the 
range will be assigned value 122. 

For example, the Shuttle Radar Topography Mission (SRTM) dataset contains values that represent eleva-
tion in meters, from -425 m to 8806 m. To visualize the dataset with a good detail in most parts of the 
world, you might want to represent 0 meters as black and represent 3000 meters and above as white, so 
set the Min to 0 and Max to 3000. To pick out mountains, or better see variation in high elevation areas 
above 3000 meters, you can set the Min to 3000 and the Max to 8806. 

The image below shows the SRTM dataset with Min = 0 and Max = 3000, showing Puget Sound and high-
lighting Mount Rainier (4,392 m tall) as the white spot
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Gain and Bias 

An alternative way to alter how the values in a dataset map onto visualization values is the change the gain 
and bias. Each value is multiplied by the gain, and increased by the bias. For example, the SRTM values, 
which range between -415.0 and 8806 can be compressed to between 0 and 255 by multiplying by 0.02765 
(set the gain to 0.02765) and adding 11.47 (set the bias to 11.47). 

Gamma 

Gamma represents the relationship between a value and the luminance used to represent it. Roughly 
speaking, increasing gamma increases the intensity of values in the middle of the visualization range. 

Bands (R, G, B) 

When you see an image on the web, you are generally seeing a combination of red, green, and blue pixels 
(RGB). In Earth Engine, these are separated into “bands”: the red band contains the red values for each 
pixel, the blue band contains the blue values for each pixel, and the green band contains the green values 
for each pixel. These bands are then combined to form the image you see on the screen. 

Many Earth Engine datasets include more than three bands. For example, Landsat 7 images have 8 bands. 
Three bands roughly match red, green, and blue, and others represent infrared light, or thermal energy. 
Each band has a name. In the case of Landsat, the blue band is named 10, the green band is named 20, and 
the red band is named 30. To see an image that looks like how we typically see the aerial imagery, Earth 
Engine maps bands 30, 20, 10 onto R,G, B, respectively.

However, mapping different bands onto R, G, and B can create some interesting and useful effects. For 
example, mapping bands 40, 30, and 20 onto R, G, and B creates a “false color” image in which vegetation 
is highlighted and displayed in red. 

The Bands input field provides a place where you can tell Earth Engine which bands of a dataset you would 
like to represent as red, green, and blue. To do this, list the band names in the RGB order, separated by 
commas. For example, to see a false color image, type 40, 30, 20 into the Bands (R, G, B) input field, as 
shown below: 
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Palette 

A palette allows you to assign colors to the range of values in a dataset. A palette is a series of comma 
separated hexidecimal color values. Providing two values sets the color of the lowest value and highest 
value of the dataset. For example the SRTM digital elevation model is displayed in shades of gray by de-
fault. To display it in shades of red instead, where the lowest elevation points are black, and the highest 
elevation points are dark red, enter 000000,FF0000 into the palette box (it looks better if you set Min to 
0 and Max to 3000). FF0000 is the hexidecimal value that is high (FF) on red and low (00) on green and 
blue. The 000000 value is low on red, green, and blue. To make the low elevations white instead, use the 
palette FFFFFF,FF0000. 

Adding an additional color values to the palette will divide the color range into two areas: beginning to 
midpoint, and midpoint to end. The colors in these ranges will be scaled from the beginning of each range 
to its end. Adding more colors will increase the number of color ranges. Try visualizing SRTM with the pal-
ette FFFFFF,00FF00,FF0000. To see a complicated palette, open an NDVI dataset (type NDVI into

the search field) and open its Visualization Parameters. The image below shows NDVI around Sacramento, 
California. 
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Advanced - Visualizing change over time 

One of the interesting things you can do in Google Earth Engine is to visualize changes over time. To do 
this, you will need to add the same dataset to your Workspace as two separate layers, but set them to 
show different time slices. The example below will show you how to visualize the rapid urban expansion of 
Las Vegas, Nevada. 

14 years. 
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Things to look out for 

There are a number of things to look out for and be aware of as you explore the data in Google Earth En-
gine, some related to the way Earth Engine works, and some implicit in the datasets. Below are some of 
the more common things you may run into. 

on the map, look for the yellow bar at the top of the page indicating that you need to zoom in. 

5, for example, stopped sending data in November, 2011. The Landsat 7 and MODIS satellites are still 
functioning. 

entire globe every day. Landsat only visits the same spot every 16 days, but in return it provides higher 
resolution. In addition, there are spots on the Earth that are missing data for some satellites. Landsat 
5 data is missing in many places. 

these areas as having missing data. 

missing data in every Landsat 7 scene taken since then, as visible in the image below. These

and therefore can fill in the missing gaps. 
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What next? 

Google Earth Engine has more advanced features such as classifying land cover, downloading datasets, 
and the ability to build your own data analysis algorithms. If you are interested in these features you will 
need to sign in, which is currently limited to organizations in the Trusted Tester program. To apply to be a 
trusted tester, please send a brief description of your organization and how you would like to use Google 
Earth Engine to: earthengine-beta@google.com. Once you are a trusted tester, you will be able to access 
additional tutorials.

Supervise Image Classification

The Classifier package handles supervised classification in Earth Engine. The general workflow for classifi-
cation is:

1. Collect training data. Assemble features which have a property that stores the known class label and 
properties storing numeric values for the predictors.

2. Instantiate a classifier. Set its parameters if necessary.

3. Train the classifier using the training data.

4. Classify an image or feature collection.

5. Estimate classification error with independent validation data. 

Open the workspace of the google earth engine and navigate your interested area. Then add the Landsat 
7 image for 2000 Feb using “Add layer” in left panel of workspace and define the color composite, false 
color composite (RGB: 432), for image classification.
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Select the “Hand-drawn points and polygons” from Add data of the workspace in order to create region of 
interest (ROI) for different land cover.

.

Using “Add Class” to define the class types for your area.

Firstly, select the “water” class to draw the ROI and zoom the image to water body area to see more clear. 
Draw the polygon using “Draw a shape” inside the water body area. Different waterbodies have different 
signatures and so collect the ROIs for different signature of waterbody.
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Repeat the same process for other land cover classes : vegetation, settlement, sand bar, agricultural land 
and bare land.

After that, select “Train a clssifier” from Analysis and then select “Random forests” as classifier and type 
“30” for resolution (m). Then press the “Train classifier and display results” button for image processing. 

The new layer, “Model, trained as ….” Layer will appear in left panel of workspace.

We can also check the overall validity for classification result by clicking this result layer. If you want to 
download this classification result, you can click the down arrow and select the file format for result and 
desired resolution.
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Manage Workspace

You can also save your workspace to continue your work when you open the GEE again.  And also you can 
share your workspace to other using share workspace and copy the link from pop up window and send this 
link https://explorer.earthengine.google.com/#workspace/xeZkQK8pwWo to other. Then he or she can 
continue your work by saving time.
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EXERCISE 3.1

PREPARATION OF EARTHQUAKE HAZARD MAP FOR 
CHAUK, MYANMAR

This exercise will show you, how to prepare an Earthquake hazard map based on spatial information from 
USGS web site. During this exercise, you will learn the basics i.e how to download the spatial information 
from online and how to use this information for visual earthquake assessment and hazard mapping using 
different type of layers i.e. Point, line and polygon, various thematic layers, editing of table and maps etc. 

After every significant earthquake event USGS publishes near-real-time maps of ground motion and shak-
ing intensity as a product called shakemap. These maps can be used by federal, state, and local organiza-
tions, both publish and private, for post-earthquake response and recovery, public and scientific informa-
tion, as well as for preparedness exercises and disaster planning. In previous exercise of data gathering we 

Now in this exercise you are going to use that shakemap to calculate preliminary GIS based impact analy-
sis, which can be used for post-earthquake response and recovery planning. Here you are going to use MMI 
(Modified Mercalli Intensity ) scale intensity map downloaded from USGS website.

Modified Mercalli Intensity Scale:

The Modified Mercalli Intensity scale is a seismic scale used for measuring the intensity of an earthquake 
or how measurement of intensity at site. It measures the effects of an earthquake, and is distinct from the 
moment magnitude usually reported for an earthquake (sometimes described as tbe obsolete Richter 
magnitude), which is a measure of the energy released. To get a better understanding of Modified Mercal-
li Intensity following is an abbreviated description of the 12 level of Modified Mercalli intensity.

A ShakeMap is a representation of ground shaking produced by an earthquake. The information it presents 
is different from the earthquake magnitude and epicenter that are released after an earthquake because 
ShakeMap focuses on the ground shaking produced by the earthquake, rather than the parameters de-
scribing the earthquake source. So, while an earthquake has one magnitude and one epicenter, it produces 
a range of ground shaking levels at sites throughout the region depending on distance from the earth-
quake, the rock and soil conditions at sites, and variations in the propagation of seismic waves from the 
earthquake due to complexities in the structure of the Earth's crust.
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Learning Objective:

overlaying layers, editing tables and maps, preparing thematic maps, performing queries and generat-
ing output and not about the hazard zonation mapping procedure.

Input data:

1. Mi.shp  (Modified Mercalli Intensity Scale Map)

2. Pga.shp (Peak Ground Acceleration Map)

3. Pgv.shp (Peak Ground Velocity Map)

4. Admin_boundart,shp (Administrative Boundary Map)

5. World Population Data 

1.  Download the earthquake information from following link and keep this download data in Input_Data 
sub-folder of Exe_3_1 folder.

http://earthquake.usgs.gov/earthquakes/shakemap/global/shake/c000dqqw/#download
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2.  Open the all layers from Input_Data sub-folder of Exe_3_1 folder. (Mi.shp, Pga.shp, Pgv.shp and town-
ship admin boundary)

3.  Then copy the Earthquake epicenter information to excel file from website and save as *.CSV format.

Lon Lat depth time

95.88 23 14 km Nov 11,2012

4. Open this CSV file using “Add delimited text layer” from “add layer”. From Layer main menu.

5.   Navigate the location of CSV file in your exercise folder using “browse” and check for X field and Y field 
for Longitude and Latitude of the epicenter. Then click the “Ok” button.
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5. Then you will see the epicenter of Aug 2016, Chauk’s earthquake layer as follow.

6. Categorize the “Mi” layer according to the Modified Mercalli Intensity scale using “Paramvalue” field in 
attribute table in style of the property of this layer.
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7. To calculate the affected people in MMI scale VI:

selected data as “MI_6.shp”.
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“Raster” main menu.
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tif”: input raster layer and “Mi_6.shp”: input zonal layer. The result can be check in the attribute table 
of “Mi_6.shp”.

Question:

3. Identify the number of Districts in EQ Zones where the Modified Mercalli Intensity scale are V and IV.

4. Identify the number of Townships in EQ Zones where the Modified Mercalli Intensity scale are V and IV.

6. Fill out the following table to calculate of estimated affected population

Intensity MMI Population Exposed

Serve VIII

Very Strong VII

Strong VI
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EXERCISE 3.2

FLOOD MONITORING AND IDENTIFICATION OF FLOOD 
AFFECTED AREA USING PRE AND POST FLOOD IMAGES

This tutorial illustrates how to monitor floods two Satellite Images: Spot (April,2014), before flood image 
and Sentinel-1(Aug, 2015), during flood image.  In particular, we are trying to manual digitizing the settle-
ment boundary and road line from Spot images acquired in 2014 in Kale region and also extract the flood 
prone area from Sentinel-1 in 2015, the heavy seasonal rains causing the flood along the Myitthar rivers, 
affecting more than a thousand of  people in this area.

Learning Objective:

assets such as settlements and transportation.

Data Input:

Sentiel-1A Image (Aug, 2015) (during disaster period) and Spot Image(April,2014) (before disaster)

Sentinel 1A image

SAR images are often used for monitoring ship traffic, oil spills, and conditions at sea, because they can 
see through clouds and darkness, and the waves a SAR satellite like Sentinel-1 emits, can be used to detect 
small objects and oil spills, while covering a large area. In this tutorial, we’ll be extracting information from 
Sentinel-1. The tutorial describes how to extract information on ships in a Sentinel-1A image, but you can 
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use the same method to find oil spills, and estimate wind speed and direction at sea at the time the image 
was taken. Here we will extract the flood prone area from this sentinel 1 image.

Question: Find the Spot satellite image information from internet and fill the following table:

Spot Image

Band ID Spot Image Band Number Spectral Range

1

2

3

4

Flood Prone Area Identification

The main approach is to extract Water defining a classification threshold in order to identify only those 

pixels that are very similar to collected spectral signatures from Sentinel-1 image. Then extract the water 

body using the threshold by writing expression in Raster Calculator as follow:

-

nique called thresholding. Using  identify tool to define the threshold for waterbody in different 

location of the image and extract the maximum and minimum pixel value of the water area in the im-

age.

can extract the water body area using raster calculator. 

Then save the output layer as FloodProne.tif.
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the raster to vector file.
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-
dow of Polygonize.
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-
pression like the previous exercise.

Selected Features. Then click “Ok” button. The flood prone area map will be appeared.
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Extract the spatial information from before flood image ( Digitizing )

and used as background image for digitizing.

and saved the file as “Village_bond”.

 Toggle Editing tool to start digitizing. 
Then  click  Add Feature tool to start drawing the village boundary as polygon features from 
background layer. 

http://extract.bbbike.org/ (please check EXERCISE 4.2 of Module 4).

-
ment that which percentage of each land cover type is under water. (please use geo-processing tool 
like the exercise of Spatial Analysis in previous module)

Assessment for Exposure or Not exposer 

The interaction of elements at risk and hazard defines the exposure and the vulnerability of the ele-
ments-at-risk. Exposure indicates the degree to which the elements at risk are exposed to a particular 
hazard. The spatial interaction between the elements at risk and the hazard footprints are depicted in a GIS 
by simple map overlaying of the hazard map with the elements at risk map.
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-
ment and try to answer the following questions.

Question:
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EXERCISE 3.3

LANDSLIDE HAZARD MAPPING USING LOGISTIC RE-
GRESSION

This module will give a detailed description of the data sets and methodology used for regional scale 
Landslide hazard mapping and comparison with the land slide inventory map generated using the field 
data. The exercise for this module is based on the methodology and data used in the preparation of Land-
slide Vulnerability Atlas, Developed by Deo Raj Gurung, nternational Centre for Integrated Mountain Devel-
opment (ICIMOD)

Learning Objective:

-
work, landcover/use, etc.) based on logistic regression method

Data Use:

We will develop landslide inventory using Google Earth

1. Double click on Google Earth icon  to start Google Earth application.

2. Zoom into your area of interest (AOI) and look for landslide (fresh landslide will appear bright).
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3.  Activate 3D view by clicking on Terrain under Layers. 3D view will give you better impression of reality 
and help increase accuracy of the landslide inventory database.

Soruce : National Training on “Exploring the use of Earth observation data and modelling in disaster risk 
mapping” prepared by Deo Raj Gurung, ICIMOD

4. Click on Add Placemark to mark landslide.

5. Place the placemark at the center of the landslide feature.

6.  Once the place mark is on correct position click on Ok to register the placemark. Add few more place-
marks for practice. 
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7. Right click on the folder (possibly Temporary Places) under Places. Click on Save Place As.

landslide_points.kmz andclick on Save.

 Soruce : National Training on “Exploring the use of Earth observation data and modelling in disaster 
risk mapping” prepared by Deo Raj Gurung, ICIMOD
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9.  Open QGIS and click on Add Vector Layer. Look for landslide_points.kmz, the file you created in Goo-

to open the .kmz file in QGIS.

10. Against File name select Keyhole Markup Language to display .kmz or .kml files. Select landslide_
points.kmz and click on Open.

Soruce : National Training on “Exploring the use of Earth observation data and modelling in disaster risk 
mapping” prepared by Deo Raj Gurung, ICIMOD
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11. Click on Select All followed by Ok.

12. Click on Open to open the point file.



168

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

13.  Notice that landslide_point file appears under Layers Panel while point are uploaded on map window.

14. Right click on the landslide_pointsNew Shapefile Point and click on Save as.

 Name the file as landslide and press Save followed by Ok.
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16. Note that landslide has been added under Layer Panel. You may remove other file. To do so right click 
on the file name under Layer Panel and click on Remove.

Landslide hazard mapping

Data preparation

Input data can broadly categorized into two: independent and dependent variables. Independent variables 
are data representing causative factors like geology, river network, road network, landcover/use, etc. De-
pendent variable is landslide point database. For our exercise we will use 8 independent variables as be-
low:

 

1. Geology

2. Road network

3. Drainage network

4. Slope

5. Aspect

6. Curvature

7. Fault lines

8. Landcover

 

1. Open QGIS and click on Project.
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2. Check the box against ‘Enable on the fly’ CRS transformation and type EPSG:32646 in the

 Filter. You can also search for the same scrolling through list of coordinate systems. EPSG:32646 refers 
to WGS 84/UTM Zone 46N. Click on Apply to apply the setting. Click on Ok to close.

3. Click on Add Raster Layer and browse for digital elevation model (DEM) of the study area

the map window.

4. Click on Processing > Toolbox to invole tool box.
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5. Processing Toolbox will be open on the left corner of QGIS interface.

6. Type slope to search the slope tool. Under SAGA and Terrain Analysis – Morphometry you will see 
Slope, aspect, curvature. Click on Slope, aspect, curvature.

Maximum Slope as method, and degree as measurement of Slope and Aspect.
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8.  Click on the box beside Slope and click on Save to file….

Save.

10. Check off “Open output file after running algorithm”.
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11. Repeat steps 8, 9 and 10 for Aspect and General Curvature also. Name the output files as aspect and 
curvature respectively. Once done click on Run to generate the slope, aspect and curvature from DEM.

12.  Once the process is completed click on Close.

-
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Toolbar search bar type rasterize. Double click on v.to.rast.attribute.

15.   As input select road, attr, and Id for first three parameters.

16.  To set extent, click on box at the right end and select Use layer/canvas extent.

17.   Select dem as reference to set the extent and click on Ok.
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18.  To set the cell size click on the box at the left corner and expand Values from data layers extents 
followed by dem. Double click on Cellsize. Click Ok.

19.   Scroll down and expand Advance parameters.

20.   Under Rasterized click the box at the right end and followed by Save to file.

and click on Save.
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22. Click on Run. Once completed add road_raster.tif to map window.

23. Type distancein search under Processing Toolbox and double click on r.grow.distance.

24. Select road_raster as Input input raster layer and euclidean under Metric. Check off “Open output file 
after running algorithm”.

25. Click on the box at the right end against the Distance.



177

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

26.  Name the file to be created road_dist and click on Run.

27.  Repeat steps through 14 to 26  with river network to create distance from river, name it is river_dist. 
Once created, add the river_dist to map window.

Convert from feature to raster (the process is called rasterize). Name the output file geo_raster. Refer 
steps 14 to 20 if you need help.

from feature to raster. Then create distance from fault map and name it fault_dist (refer step from 23 
to 26 if you need help.

Hazard mapping

1. You should have all layers (landslide points, geology, distance from road, distance fromriver network, 
slope, aspect, landcover, distance from fault) opened up in map window.

2. You need to install Point sampling tool from plugin. To do so click on

3. In Search bar type Point sampling tool.



178

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

4. Select the Point sampling tool and install click on Install plugin. Within a minute plugin should get 
installed.

5. Click on Point sampling tool icon on the tool bar.

6. Select landslide_all to identify point layer, and select all the layers in the next box.

the new file as point_value and click on Save.
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8. Check off the Add created layer to the TOC and then click on Ok. Once processing finished click on 
Close.

Layer panel right click on point_value and click on Open Attribute Table. 

10. Value corresponding to each of the point for individual independent layers has been extracted.
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11.  To export to .CSV file right click on point_value under Layer Panel and click on Save as…

-
ue. Click on Save.

13.  Uncheck Add saved file to map and click on Ok.
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Values for all layers at every landslide points has been derived. We will use this .csv data to run logistic 
regression

15. Click on to start up RStudio .

16. Enter following script in script window as shown below.

-
er=TRUE)

mylogit <- glm(landslide ~ slope + fault_dist + Curvature + landcover + aspect + road_dist + geo_ras-
ter + river_dist, data = mydata, family = "binomial")

summary(mylogit)

17.  Select the script and click on Run to run logistic regression.
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18. Result of the logistic regression is shown as below. We are interested in coefficient as for each 
independent variable as indicated by red box. These values are coefficient (�, �1, �2,…..) in Equation 2. 
We can now calculate Z.

19. Open QGIS and click on Raster and Raster Calculator….

20.  To implement Equation 2 (page 7) type below equation as shown below in Raster Calculator.

 "slope@1" * 0.09+"fault_dist@1" * -.0001 + "Curvature@1" * -1.16 + "landcover@1" * -0.06

 + "aspect@1" * 0.003 + "road_dist@1" * -0.0001 + "geo_raster@1" * 0.48 + "river_dist@1" *

 -0.00021

 Name output layer as logit and format be GeoTIFF. Click on Current layer extent. Click on Ok.
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21. Now we have calculated Z layer and need to solve Equation 1, for which we will need to solve e-z 
first. To do so open Raster Calculator.

22. Enter shown as below in Raster calculator expression and save the output as elogit as GeoTIFF. Click 
Ok.

23. Now we need to solve Equation 1. To do so open Raster Calculator and enter expression as below in 

24. The output layer landslide_prob is a landslide probability map which gives pixel based probability (to 
landslide) value. This is further re-coded into four classes: 1 as low, 2 as medium, 3 as high, and 4 as 
very high hazard zones using percentile approach as below: 

Range New value Description

 < 0.25 1 Low hazard

 0.25-0.50 2 Mid hazard

 0.50-0.75 3 High hazard

 > 0.75 4 Very high hazard
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25. Open a Notepad and write as below. It means recode anything between 0 and 0.25 as 1; 0.26 and 

26.  With the landslide_prob opened in map window, search for recode in Processing Toolbox. Double click 
on r.recode.

landslide_prob, and for cellsize select landslide_prob and double click in 30. Name the recoded file 
as prob_reclassed.tif. Click on Run.
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28.  Under Layer Panel right click on prob_reclassed and click on Properties.

 

29. Select singleband pseudocolor as Render type, under Mode select Equal interval and make Classes to 
4. Click on Classify.

30. Double click on color bar and change the color to green, blue, yellow and red. Similarly change the 
Label as shown below.

       

31. Click on Ok to apply the classification scheme in the map.
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Accuracy assessment

There are many ways accuracy assessment are done but we will use ROC (Receiver Operating Character-
istic) and Area Under Curve (AUC), using R software package. First we will need to generate probability 
value for all the landslide (and non-landslide) points using Point sampling tool.

for each landslide points

2. The attribute table of the newly created prob_value point file should look like below where landslide 
indicates yes (1) or no (0) of landslide, and landslide_ indicates probability value.

3.  Export the attribute table to .CSV file and name it prob_value.csv. 
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4.  Open the prob_value.csv in Excel. ROC is generated using this .csv file.

5. Delete column A and B and rename column D as prob. Save it and press Yes if prompted. It should look 
like below. Close the file.

6. Open RStudio.
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7. Click on File >> Open File.

9.  roc.R is a script to perform ROC and AUC. One needs to configure the working directory, input .csv 
file and column to use for deriving ROC.

10. To run the script select entire script and click on Run.
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11.  On the right side of the R interface click on Plots where you will see ROC plotted. AUC isalso displayed 
on the plot. Higher the AUC better it is in terms of accuracy.

We are ready to prepare lay out of the hazard map for printing and use in reports.
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EXERCISE 3.4

DROUGHT ASSESSMENT AND MONITORING USING SPOT 
VEGETATION DATA

The dry zone, central area of Myanmar is the area vulnerable to drought as compared to other parts of the 
country. Low rainfall, intense heat and degraded soil condition affect to social and economic situations of 
the local community in this area. In this exercise, we will compare the NDVI value between 2013 and 2015 
to monitor crop conditions for early warning and assessment of agricultural drought using multi temporal 
Landsat satellite imageries.

Learning Objective:

- The aim of the exercise is to monitor crop conditions for early warning and assessment of agricultural 
drought using multi-date satellite imageries. This exercise will increase the skills of the participants in 
using QGIS software for performing various tasks like clipping image, image enhancement, generating 
NDVI, creating NDVI difference images and spatial statistics.

Data Used: Landsat images for 2013 (Normal Year) and 2015 (Drought Year)

STEPS

(A) Data Preparation

1. Unzip the files 

here: www.7-zip.org

2.  Conversion of raster bands from DN to Reflectance for the images using Semi-automatic classification 
plugin

-
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sphere (TOA) reflectance. Open QGIS. Turn on the SCP tools if not already active. To do this, right click 
and check the box next to ‘SCP Toolbar’. Click on the button to activate the SCP interface. Once the 
SCP window opens, click on ‘Pre-processing’

This is the file with the gain and offset values that will be used to convert the digital numbers to TOA 
reflectance. At this stage, you can also select to use a dark object subtraction for atmospheric correc-
tion if you want, and you can pan-sharpen the bands to use for later steps in the classification process. 
Note that pan-sharpening will add considerably more time to the process. 



192

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

new folder for these. Select that location and then continue.

3. Stack the bands 

-
lect the folder with the bands, remove the bands that you don’t want in the final image and run the 
command. The command that we will use is called ‘Merge’ and it is available under the Raster toolset, 
in ‘Miscellaneous’.

output file, select the no data value (I usually use -9 or -10) and check the ‘Layer stack’ button. You 
window should look something like this:
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5. Subset the Image

‘washed out’. We need to zoom into an area and then reset the statistics for drawing. 

extent to ‘Current’, then click on ‘Apply’. Also, set the layers to display as 5,4,3 as shown here:
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and ‘Clipper’. You can extract based on the current extent of the image inside of QGIS or you can use 
a mask layer, such as a polygon of a region of interest. Then the output file will be appeared like 
follow.

6. Compute NDVI

-
set in Main Menu. Open the above clip image and type the expression in “Raster calculator expression” 
shown as below. Then click “Ok” button.
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(B) CROP MONITORING & DROUGHT ASSESSMENT

7. Repeat the step 6 to compute the NDVI for Landsat images 2013 and 2015 by using ‘Raster Calcula-
tor’ under the Raster toolset in Main Menu.   (In reality, average NDVI should be calculate for one 
season)

 The output file should be given as NDVI_2013.tif and NDVI_2015.tif.

8. NDVI Differencing: Use ‘Raster Calculator’ again to difference the NDVI value of satellite images 2013 
& 2015 and give output file name as ‘NDVI_Difference’.
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9. Then load difference image and check for negative ranges and positive ranges. Positive value means: 
2013 Vegetation is poorer than 2015. Negative Value mean: 2015 Vegetation is poorer than in 2013.

10. These NDVI Difference values are averaged over an administrative boundary and aggregated over 
growing season.

 a. NDVI Difference is > 10% but < 25% of normal: Watch

 b. NDVI Difference is > 25% of normal: ALert

11. Use the formula for Drought Index

 a. Drought Index = (NDVI Drought year -NDVI Normal year)/ NDVI Normal year  *100

 b. Decide Watch / Alert for this district for drought

 c. Calculate index for other district
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Myintmu township.

 Remark:  The coordinate of the layers should be same coordinate system for zonal statistic

   

shp” for summarize of the NDVI in this township.
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      = -45.70%

Question:

(Please use the entire image for processing)
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EXERCISE 3.5

STORM SURGE HAZARD MAPPING

Delta region, southern west of Myanmar, is a low land area and naturally vulnerable to natural hazards as-
sociated with severe loss of lives and wealth. During the years from 1948 to 1994, Myanmar has been hit by 
10 serve tropical cyclones. ‘MALA’ Cyclone(25/4/06), TORNADO (28/4/06) and Nargis (3/5/2008). Cy-
clone Nargis is the worst one and accompanied by storm surges. Cyclone hazard zonation is necessary to 
emphasize after the devastating cyclonic surge of May 2008 when about 150,000 people lost their lives 
along with other damages. This study used the Geographic Information Systems (GIS) together with Re-
mote Sensing Technology for Disaster Risk Reduction. The Storm Surge Model was applied to generate 
different cyclone hazard zones which is helpful to mitigate the impact of cyclones and i

s essential for Disaster Prevention and Preparedness. Hazard zonation maps have been prepared taking 
into consideration storm surge depth, the geomorphological map and the Digital Terrain Model (DTM). 
Images of inundation for different surge heights will be generated by using the spread functions of GIS. 
Images of inundation depths were also produced using DTM and the Geomorphological map. 

Learning Objective:

-
ent zones.

storm surge modelling method.

Data Used: DEM, Coastal Line, Administrative boundary and population data

1. Add Layer



200

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

2. Creating of distance layer

“Conversion” sub-menu of Raster.

vector layer and give the value as ‘1’ in this field. And give the output file name as ‘CoastalLineR.tif’



201

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

change the setting as mentioned below.
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distance map using ‘CoastalLineR.tif’ raster layer. 

select “GEO” for distance units. 
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Right click the output file (‘Distance.tif’) and change the setting as follow in Style.

-
ter area.
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use “Clipper” tool from “Extraction” in Raster.  

 

3. Calculation of Surge Decay Coefficient (SDC)

Before preparing the surge inundation maps, we have to find out ‘how the surge depth decays in land’. This 
parameter is called Surge Decay Coefficient (SDC). The Surge Decay Coefficient (SDC) is a function of the 
friction caused by surface forms (morphology, embankments and elevated roads) and land cover (houses, 
rice fields, homestead gardens with trees, etc.). By that definition, the inundation maps will be developed 
assuming that the surge height decreases with SDC starting from the shore line to further inland depend-
ing mostly on the distance from the shoreline and elevation of the study area. For getting the relation 
between flood height and inundation from the coastline for the coast of Delta region, the following Table 
1 is developed. For the modeling, the flood height of 7.5 m Nargis case with the total limit of inundation 
from the coastline as 60 km is taken. Constant surge depth in the first strip along the coast is taken as 4 
km.
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Table 1: Relation between Flood Height and Inundated Area

Flood height

(distance from the coast in km)

Area under constant surge 

(distance from coast in m)
Total inundated area     

7.5 4000 60

Surge Decay Coefficient (SDC) is calculated by this formula:

 

The calculated SDC value from the above formula is to be used for surge modeling on different inundation 
depths. For visualization, the following Figure (2) illustrates an example for a surge height of 7.5 m decay 
inland. The Nargis scenario map is developed based on the inundation map with decay from 4 km to 60 
km using SDC value.

“raster calculator” from “Raster” main menu and type the command as below.
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( ( "ExtDistance@1" >= 60000 ) AND ( "ExtDistance@1" <= 60030 ) ) * "mergedem@1"
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to vector file. Open “Polygonize (Raster to vector)” from “Raster” main menu.

elevation value of the whole pixel.
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To calculate the SDC using the following equation:

Surge height =7.5,      

Avg Elevation at he land at end of the surge=5.33 m, 

Width toal inundated area =60000 m,

Width area with constant surge=4000m

 So, SDC=0.00004

( ( "ExtDistance@1" <= 4000 ) * 7.5 - "mergedem1@1" )
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4. Hazard Mapping

Following steps have been carried out to get Cyclone Surge hazard map of Delta region, Ayeyarwaddy 
Division, Myanmar, using Digital Elevation Model(DEM) as a primary input map.

(a) Distance buffer map was generated from the coastline 

(b) Map calculation was done taking into consideration the distance map, the Digital Elevation Model, 
distance 4km from coastline where the surge depth remains constant (7.5m) and the surge decay co-
efficients for that particular surge height where distance is between 4 km and 60 km. The equation for 
calculating modified elevations per decay coefficient with respect to the original DEM data is as fol-
lows:

 Modified DEM(m)= (inundation distance – constant surge depth distance) (m) X Decay  

                                  coefficient (SDC)  (m/m) + DEM (m) (Original)

(c) The final hazard map at the Nargis scenario will get subtracting the elevation map from Modified DEM.

5. Vulnerability Analysis to the Population

The vulnerability of the people to flooding is the degree of loss to the total population, or particular cate-
gories, resulting from flooding by a certain depth. It has to be expressed on a scale from 0 to 1. The vulner-
ability is increased linearly with the flood depth. Therefore, for calculating vulnerability to people at differ-
ent flood depth, the relationship between flood depth and vulnerability is derived from the following 
assumptions:

at 15 km by using surge inundation map and distance map started at the coastline.

distance is 2.5 m. 

-
sumed as 0.3. The average flood depth at that distance is 1.4 m.

from the coast.

 Based on the mentioned parameters, the vulnerability maps can be obtained by multiplying Vulnera-
bility Coefficient (Vc) with flood depth values of hazard maps. In that case, Vc are calculated based on 
the assumption of flood depth and percentage of vulnerability. Calculated values of Vc derived from 
the relation of vulnerability and flood depth are summarized in Table.

Table 1: Vulnerability Coefficient Values

Distance from coast (km) Flood depth (m) Vulnerability Vc

- 0.0 0 0.0000

30 1.4 0.3 0.21429

15 2.5 0.7 0.36364

4 3.2 1 0.42857
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According to Vc Map, it can be seen that the Vc of 0.0 m flood depth is obviously ‘0.0000’. The Vc of flood 
depth between 0.0 m and 1.4 m is 0.21429 and between 1.4 m and 2.5 m is 0.36364. The highest Vc of 
0.42857 reached between flood height of 2.5 m and 3.2 m. Above the flood depth of 3.2 m the vulnerabil-
ity is always 1.

6. Casualty Analysis

After making the vulnerability maps, you can estimate the number of population at risk for a certain surge 
height over the affected area. Since the casualty is depend on the vulnerability and number of people liv-
ing in the area, we first need to calculate population density over the certain area for a certain categories 
of people such as children, men, women and elderly. For the risk analysis on total population, assume that 
16% of population has been moved to safer places by early warning prior to the cyclone event. Risk map 
can be generated from multiplication of hazard map, vulnerability maps and population density map. In 
the style tab in the property of the output risk map, setting the risk values interval as five class like very 
low, low, medium, high and very high. Then you will see as below.
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EXERCISE 4.1

FLOOD PRELIMINARY DAMAGE ASSESSMENT

(NAGRIS 2008) 

Objective

interpretation)

Data Use

 1. QB_Kyuak_Kalat_20050117.img  (pre disaster image)

 2. WV1_Kyuak_Kalat_20080523.img (post disaster image)

Creating Building point layer

1. Create the point layer named as “Building” and select the projection type as WGS84/UTM zone 46 N. 
Then we will digitize the building as point using pre-disaster image as background image.

2. Open the attribute table of this building point layer and add the new field, named as Damageper” in 
attribute table using new field in the editing mode.

 Name: DamagePer Type: whole number (integer)
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2.  Then right click the building point layer and go to property. In field tab of the property, click the “Text 
Edit” and select the “Value Map” in right panel of text edit mode. Then add the two vales:  0 for No 
damage and 100 for Completely damage.

  

Identifying the Damage Level by Visual Interpretation

3.  Then click the editing tool and digitize the buildings as points using “Add Feature” in editing mode and 
add “no damage” or “completely damage” in “DamagePer” column in attribute table of building point 
layer to classify the damage levels using pre and post images. 
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4.  After we had finished the digitize the building as point and click “Toggle Editing” again to stop and 
save the digitizing task.

5.  Then right click the building point layer and select the property. Then, categorized the building point 
layer according to percentage in “DamagePer”  column.
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6.  Then go to the “interpolation” in Raster main menu and select interpolation tool. Interpolation win-
dow/ form will appear.

7. In this interpolation window, fill the required information as below. And save the ouput file as “Dam-
ageInterpolate.tif”.
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8. Then right click the output file and select the property. In style of property window, choose “single-
band pseudocolor” in Render type and choose the colour. Then click apply and ok button.

9. The interpolation result will be seen as follow. And please test with other interpolation methods.
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Question:

Q2.  Create the point layer for buildings in affected area. Classify the damage level and damage 
percentage.

Q3.  Where would you say is the highest concentration of destroyed buildings based on the interpola-
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EXERCISE 4.2

SEARCHING, EXPLORING AND GATHERING GEOSPATIAL 
DATA FROM THE WEB FOR EMERGENCY RESPONSE 

MAPPING
When a disaster strike, one of the key tasks to perform before starting any GIS analysis is to review and to 
collect relevant disaster related information from media reports, OCHA SitReps, Government and Local 
Authorities to obtain an understanding of the type and magnitude of the disaster event. When a first re-
view of available disaster related information is completed you can start searching and gathering relevant 
geospatial data (i,e, pre and post disaster satellite imagery and GIS baseline data) to be used for GIS anal-
ysis and mapping. In this exercise, you will search, explore and download some GIS and EO data by brows-
ing different geospatial data portals which provide access to useful datasets for emergency response 
mapping.

 Learning Objectives

ASTER, LANDSAT TM etc

Data will be acquired by browsing different geospatial data web portals

Web portal Web Link Data Type

USGS Searching, exploring and 

downloading Landsat imagery

Raster/ Vector

Open Street Map OSM http://extract.bbbike.org/ Vector

Global Population Data http://www.worldpop.org.uk/

Raster

Percipitaion data Http://giovanni.gsfc.nasa.gov/

giovanni/

Unisys

http ://weather,un isys .com/

hurricane

Vector

USGS http://earthquake.usgs.gov/

earthquakes/shakemap

Vector

MODIS Rapid Response System http://earthdata.nasa.gov/lance/

rapid-response

Raster
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DigitalGlobe http://www.digitalglobe.com

Raster

AsterDEM http://www.gdem.aster.ersdac.

or.jp/

Raster

1. Searching, exploring and downloading Landsat imagery

1.  Identify the image to download using EarthExplorer (go to http://earthexplorer.usgs.gov/; note: you 
will need an account to order and download imagery) 

2.  Select the years and months of interest 

3.  Select the relevant dataset and the relevant Landsat mission (4,5,7,8). This will be based on the dates 
of interest. 

4.  Set the additional criteria such as day scenes only and minimum cloud cover 

 Option 1: Order the imagery and wait for it to be processed. 

 Option 2: download the imagery immediately  

5. Unzip the files and put into a folder 

Step 1 . Identify the path and row to download

 You can also use Earth Explorer to find the appropriate path and row by browsing through their Goo-
gle map to find your location of interest. There is a lot of overlap with Landsat scenes, so the area of inter-
est may be covered by several Landsat scenes. If you zoom into an area and then select ‘Use Map’, a box 
will be drawn on the map and the search will use these coordinates.
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Step 2: Select the years and months of interest to download 

In the ‘Search Criteria’ tab, we will select the parameters for our search. For example, the best time of year 
to map land cover in Mandalay is summer.  

Here is where you select the dates and you can specify individual months to search.

Step 3: Select the relevant dataset and Landsat mission

In ‘Data Sets’ tab, we will select the appropriate Landsat mission or missions. For this example, I am search-
ing only for the 2000 image, and I want surface reflectance, so I select Landsat Surface Reflectance for the 
Landsat 4 and 5 missions.

For Option 1, you need to select the surface reflectance product in this step. 

For Option 2, use the standard product.
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Step 4: Set the Additional Criteria 

Step 5: Order or download the Imagery

Once the images have been processed, you will receive an email notifying you that they are available for 
download. Simply click on the ‘Download’ button to download.
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Step 6: Unzip the files 

The Landsat data comes as individual bands and is compressed twice. One file is a tar file and the other is 
a gunzip file. You can manually unzip these files using 7 zip software. If you don’t have 7 zip, you can down-
load it here: www.7-zip.org 

Note: also see the advanced lesson on how to unzip multiple files with a Python script 

To unzip, simply right click and select ‘Extract Here’. You will now see this:
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2. Searching, exploring and downloading Baseline Data (Open Street Map)

Everyone can contribute to the map by adding or correcting new roads or places of interest. With a GPS 
receiver and open source software you are ready to upload your GPS track to the web mapping service. 

http://www.openstreetmap.org/  (or)  http://extract.bbbike.org/

BBBike extracts allows you to extract areas from Planet.osm in OSM, PBF,o5m, Garmin,….,Esri shape file 
format. The maximum areasize is 24,000,000 sq km or 768 MB file size. It will take between 2-7 minutes 
to extract an area. The email filed is required, you will be notified by e-email if your extract is ready for 
download. Please use a meaningful name for the extract. For more information, please read the extract 
help page.

How to use the BBBike extract service:

4. Move the map to your desired location.

5. Then click to create the bounding box.

6. Move or resize the bounding box or add new points to the polygon.

7. Select a Format, enter Your email address and Name of area to extract.

8. Click the extract button. Wait for email notification and download the map.
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3. Searching and downloading Global Population Data

When a disaster occurs, the emergency response depends critically on the initial estimate of the affected 
population. However, retrieval of crucial and accurate statistics on population living within affected areas 
in many regions of the world can be time consuming and often very difficult to access. WorldPop popula-
tion distribution model provides the finest resolution population distribution data available for the entire 
world at 100m resolution. WorldPop population dataset involves collection of the best available census 
counts (usually at sub-province level) for each country and four primary geospatial input datasets, name-
ly land cover, roads, slope, and night time lights, that are key indicators of population distribution World-
Pop shows the “ambient” population, where people are usually located at a set time of day, not just where 
the people live and this data is very useful to roughly estimate affected population when a major disaster 
occurs over a large region. More information about the data and download option can be access from the 
website below – http://www.worldpop.org.uk/
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4. Searching and downloading Precipitation data

 Http://giovanni.gsfc.nasa.gov/giovanni/
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5. Searching and downloading Tropical Storm data

Real time and archive data about hurricane/ typhoon can download using the following web page:

http://weather.unisys.com/hurricane/
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Scroll down to individual Storm details click on Tracking information for “Cyclone-4 NARGIS”

Repeat the steps in the previous exercise to convert text into a feature class (i.e. copy and paste data into 
a Word Pad, the load the data into excel.)

Open this note pad file from excel and delete the first two rows. And then save as TrackInfo.csv in your 
desired folder. 
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.Then add this csv file from Add delimited text layer tool in red box and open TractInfo.csv. Choose CSV 
from file format option. Then click Ok.
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Then select the WGS 84 (EPSG.4326) from Coordinate Reference System. Then click Ok.

Finally you can see the tract of Nargis Cyclone.
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Then add the District layer and overlay with TractInfo layer. You will see the tract information of NARGIS 
cyclone passed on which districts.
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6. Searching and downloading earthquake peak ground acceleration data

USGS provides several alternative ways to obtain real-time earthquake data and information. Earthquake 
information is extracted from a merged catalog of earthquakes located by the USGS and contributing 
networks. Earthquake will be broadcast within a few minutes for California events and within 30 minutes 
for worldwide events: http://earthquake.usgs.gov/earthquakes/map/

For this exercise, you will download earthquake peak ground acceleration data (GIS format) relative to the 
earthquake occurred in Myanmar on the 24th Aug. 2016.

Browse to the following web page:

http://earthquake.usgs.gov/earthquakes/shakemap/global/shake/c000dqqw/#download
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7. Searching, exploring and downloading near real time MODIS imagery

MODIS Rapid Respone System web portal was developed to provide daily satellite MODIS data (Moderate 
Resolution Imaging Spectroradiometer) acquired by NASA’s Aqua and Terra satellite. True-color, photo like 
imagery and fase-color imagery are available at a spatial resolution of 250m within a few hours of being 
collected, making the MODIS Rapid Response System web portal valuable resource for searching and 
downloading MODIS data for emergency response mapping. A large number of user-specified, geo-refer-
enced and geographically sub-setted images around the world are available in GIS-compatible format. 
Example include most of the AERONET sunphometer and the USDA Foreign Agriculture Service (FAS) 
sites:



240

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

http://eathdata.nasa.gov/lance/rapid-response

http://earthdata.nasa.gov/data/near-real-time-data/rapid-response/modis-subsets

Select “FAS_Myanmar” subset and then search

After a subset has been selected, you will get a preview of different band combinations (True Color, False 
Color and NDVI) of MODIS images (TERRA acquired around 10:30 UTC and AQUA acquired around 13:30 
UTC):

You can download MODIS imagery different spatial resolutions (2km, 1km, 500m, 250m) and/or band 
combinations including the MODIS NDVI product
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With the button for previous and next you will be able to navigate to other dates, but note that this 
system has dates as ISO-8601 Day of Year (increment number of the day in the year).

For this exercise: Click on the date box and from the calendar select 24 Oct 2016 as acquisition date

Select MODIS Terra True Color (250m) and save your image by clicking on “Download GeoTiff file” on:
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8. Searching, exploring and downloading very high resolution browsing imagery

Availability of pre-and post disaster very high resolution imagery is very useful for planning emergency 
response activities in the field as well as for carrying out detailed damage assessment to physical assets 
such as transportation network and other critical facilities. Very high resolution imagery can be purchased 
from a number of different satellite imagery distributors but it also possible to obtain quick browse imag-
ery at a lower resolution which might be useful for preliminary and quick evaluation of potential damages 
and losses.

DigitalGlobe is an American commercial vendor of space imagery and geospatial content, and operator of 
civilian remote sensing spacecraft. DigitalGlobe owns and operates a constellation of very high-resolution 
commercial earth imaging satellites: QuickBird, WorldView-1 and WorldView-2. 

Browse to the image finder page: https://browse.digitalglobe.com

Click on the Upload Shapefile Icon  and browse to the created “AOI_1,shp”
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Click the Modify Filter button on the right side of the screen (red box) to set parameters for imagery 
search as shown below:

Click Continue button and then Click the Search button to display footprint of imagery in the map viewer 
and the list of available list of imagery catalog will appear.
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Clcik the view to see the image in appear window. Select an image by clicking in the map window or by 
marking the row in results.

In appeared window,  First column: select the product you want (check box), second column check box 
to see quick look in the map window.

Selected  archived imagery in the catalog list can be display on the map viewer or on a new browse 
window with metadata information by clicking the View button. In the browse window selected image 
can be displayed using different pixel resolution:



245

Geo-informatics Applications in Disaster Management (Facilitator's Guide)

To save the browse image: Right click on the image Save Picture as …

Renamed the image as : “QB_3_3_2016” and Saved it on.
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Annexures
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Annexure I - Formats

Format I : Pre-training Assessment

1. Define the following terms

  a) Geographic Information Systems

  b) Remote Sensing

  c) Global Positioning Systems

12. Define the following in your own words

  i.  Hazard

  ii.  Disaster

  iii.  Risk

  iv.  Vulnerability

  v. Disaster Management Cycle

-

17. Do you have prior experience is using GIS for Hazard Mapping, Modelling, Risk Assessment, damage 

GIS as compared to conventional tools.

19. What are the challenges/ difficulties you faced which became a limiting factor for using Geoinformat-
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Annexure I: Formats

Format III:  EVALUATION / FEEDBACK FORM

Name of the training programme :

Date and Venue:

Name of the Participant:

Organization:

Thank you in advance for giving your assessment. Just encircle the option that expresses you truly.

1.  I think the structure and organization of the course fulfill the objectives of the training Workshop.

 Very well   Well   Moderate   Average  Unstructured

2.  I feel this training would be useful to me immediately in my job.

 Very much   Quite   Moderately   Limited use  Not at all

3.  I believe this will help me in my future job related Disaster Management

 Strongly Agree  Agree   Cannot say   Disagree  Strongly disagree

4. Practical orientation of the Workshop / training course

 Very high   High   Uncertain   Limited  Very less

5. I feel this inspires me to take up assignments related to disaster management

 Very strongly  Strongly  Cannot say   Low   Do not feel at all

6.  I have benefited from interaction with fellow participants in the course 

 Very much      To a large extent       Not sure              Little extent Not at all

7.  I found the course materials supplied to us to be

 Very relevant  Relevant  Cannot say   Little relevance  no relevance

8. Your overall impression of the training Workshop

 Excellent   Very Good  Good    Fair    Poor

9.  As per the objectives of the training, any element that is left out of the Workshop in your view.

10. Which portion of the training you found least helpful

11. Any specific observation/ comments you wish to make.

12. Any suggestion regarding the training methods.

13. Any suggestion regarding topic and speakers.

14. Any particular faculty you have in mind, give the subject and session of that faculty

15. Your comments on administrative/logistic arrangements (Just encircle the option that expresses you 
truly):
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