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ABSTRACT: The Philippine Institute of Volcanology and Seismology 

(PHIVOLCS) of the Department of Science and Technology (DOST) developed a 

software called “Rapid Earthquake Damage Assessment System” (REDAS).  The 

software aims to provide quick and near real-time simulated earthquake hazard map 

information as a decision support tool for disaster managers during potentially 

damaging earthquakes.  The second aim targets policy makers and local chief 

exceutives to use it as a tool for mainstreaming disaster risk reduction into the local 

development planning process.  

The software can model four seismic hazards (ground shaking, liquefaction, 

landslides and tsunami) and since it hosts exposure data, risk elements can also be 

plotted. Inputs required to produce hazard maps are basic earthquake and fault 

parameters.  To make it multi-hazard in approach, static hazard maps such as volcanic 

and hydrometerological are built-in in the software.  Its potential to be a risk 

assessment tool is being enhanced by improving the exposure database, inclusion of a 

building inventory module, incorporation of vulnerability curves and enhancing its 

modeling capability to address other natural hazards.  Training participants are taught 

how to build their own risk database using GPS and maps from Google Earth.  The 

software is being continuously improved through feedback and inputs from users to 

make it more attuned to their needs.  To date, a total of 14 Philippine provinces, 108 

towns and various government institutions had been trained and PHIVOLCS-DOST is 

determined to disseminate widely the use of this software to local government units. 

 

1 INTRODUCTION 

      The Philippine Instittute of Volcanology and Seismology (PHIVOLCS) under the Department of 

Science and Tehnology (DOST) is the agency mandated to conduct 24-hour earthquake monitoring in 

the country and issue earthquake and tsunami information to the public. On July 16, 1990. a large 

magnitude earthquake happened in Northern Luzon Island, Philippines.   A typical situation when a 

damaging earthquake occurs like this is that there is usually power outage in the epicentral area,  

breakdown of communication facilities while landslides block critical road systems causing delay of 

vital information necessary for conducting rescue and relief operations.  This is also the time that there 

is a need to issue information as to the level of intensity, areas which possibly could undergo 

liquefaction and landslides and whether tsunami might occur including information on its possible 



 

runup and inundation extent.  To address this concern, a software called Rapid Earthquake Damage 

Assessment System (REDAS) was developed by PHIVOLCS in 2002 under funding from its mother 

agency, the Department of Science and Technology (DOST).  REDAS is an earthquake hazard 

simulation tool that can give a rapid estimate of the resulting seismic hazard and how severe impacts 

are predicted to populace and critical facilities. The original target users when the software was 

developed were the disaster managers, rescue groups and news media.  Along the way, when multi-

hazards like floods and landslides continue to impact communities in the Philippines, the target users 

have been expanded to include city planners, engineers and local chief executives to make them 

understand earthquake and other hazards better and convince them to do serious planning and active 

formulation of effective disaster prevention policies.  Planners and other local government unit (LGU) 

officials are targeted because they can develop land use plans that can be turned into local policies and 

also, they hold plantilla positions which are permanent positions and are relatively safe from shuffling 

re-assignment that sometimes occur after some elections when new elected officials assume their 

duties and responsibilities.  At times, converting hazard maps to land use plans is still an uncertain 

process.  Due to these limitations, since deadlines are due for submitting comprehensive land use 

plans, oftentimes the planners job out the making of these land use plans or hire consultants to do the 

job.  To assist planners, PHIVOLCS decided to develop REDAS to assist them and made sure that it 

has important features to meet their local needs. 

  The main feature of REDAS is that it can model scenario earthquake events and produce seismic 

hazard maps immediately after the occurrence of earthquake.  The earthquake hazards it can model are 

ground shaking, liquefaction, earthquake-induced landslide and tsunami. Although the software 

originally started as an earthquake modeling software, static multi-hazard maps produced by other 

hazard mapping agencies are built into the software which now makes REDAS as a multi-hazard 

software.  In the software, the elements-at-risk can also be plotted.  The Philippine earthquake catalog 

is also built-in in the software and data can be sorted to produce seismicity maps based on preferred 

parameters.   Risk point data can be queried.  Digitization on-screen can also be done.  More 

importantly, it allows  users to build their own base maps and risk database. Maps produced can be of 

different sizes, from A4 to A0.  With its ability to capture, store and analyze data  identified according 

to its geographic location, REDAS can be said to have almost-Geographic Information System (GIS) 

capabilities.   

  Since 2006, the software is being distributed to local government units free of charge.    

Distribution is accompanied by a five-day training and to date, it has been distributed to 14 provinces, 

96 towns/cities and nine government institutions in the country. In some trainings, non-government 

organizations endorsed by a partner province have also joined. 

 

2 METHODOLOGY 

      The development of REDAS was guided by four principles: The software should be 1) fast, 2) 

user-friendly, 3) widely distributed and 4) able to be used for local mapping.  To do these, the strategy 

was to use freely available softwares and to integrate them to create a software that can meet the 

objectives specially for earthquake preparedness.  The original software version catered  to 

PHIVOLCS seismologists so that it contains basically the seismic hazard assessment module and 

seismicity assessment modules.  The main mapping tool used is the Generic Mapping Tool (GMT) 

developed by the University of Hawai'i.  In the GMT website, the software is described as “an open 

source collection of ~60 tools for manipulating geographic and Cartesian data sets (including filtering, 

trend fitting, gridding, projecting, etc.) and producing Encapsulated PostScript File (EPS) illustrations 

ranging from simple x-y plots via contour maps to artificially illuminated surfaces and 3-D perspective 

views”. Visual basic program was used because of its convenient graphic interface, database searching 

and sorting, processing of data before gridding and able to write  GMT scripts.  Then to view the maps 

and convert to other image formats, Ghostscipt and imagemagik which are also freewares are used.  

Other freewares used are Programmer's File Editor (PFE) as text editor to input data and bitmap 

digitizer for map digitization. 

      The idea of developing a freeware like REDAS which functions like a Geographic Information 



 

System stemmed from the need to assist LGUs, especially planners, to have a tool that they can easily 

manupulate and has important functions to meet their needs.  Most LGUs do not have a GIS software, 

some are deterred by the steep learning curve of GIS while some still needs to learn how hazard 

assessment and disaster risk reduction could be mainstreamed into local development planning 

process. Hence, after developing REDAS for PHIVOLCS' own seismologists, the idea of using it as a 

platform to assist LGUs germinated. 

       The distribution of the software is accompanied by a five-day training. Day 1 would be the 

levelling-off day where all concepts and terminologies are discussed to have a benchmark on the level 

of understanding of participants. Day 2 rolls out the basic features of REDAS from navigating around 

buttons and menu to displaying maps, zooming in to ther areas of concern and displaying risk 

database. The ins and outs of the built-in earthquake catalog is also discussed on this day as 

preparatory to the next day's Seismic Hazard Assessment module. Day 3 opens with the Seismic 

Hazard Assessment module where participants are taught how to create seismic hazard maps of 

ground shaking, liquefaction, earthquake-induced landslide and tsunami based on selected scenario 

event. The participants are taught to display their maps in peak ground acceleration, modified Mercalli 

Intensity scale of I to XII and PHIVOLCS Earthquake Intensity Scale (PEIS) of I to X.   They are also 

taught possible effects on intensity distribution when earthquake parameters are changed.  The next 

talks teach the participants how to digitize lines, points and polygons in REDAS as well as how to put 

annotations. Then, the two succeeding modules focus on teaching participants how to build risk 

(exposure) database using ordinary maps like Google Earth and using Global Positioning System 

(GPS).  Then, a workshop on “how to mainstream hazard assessment into land use planning” is 

facilitated.  In this workshop, participants are asked to display their hazard maps, identify current land 

use and offer possible solutions.  This plenary session allows all of the participants to listen to the 

issues and concerns of their neighbouring towns and together, a wider perspective on their hazards and 

possible solutions is reached.  For example, a town prone to flood might opt to build a dam to protect 

itself which could be detrimental to a neighbouring town. Seeing the whole problem on a wide 

perspective allows for better disaster preparedness strategies. 

       The minimum computer requirement to run REDAS are: at least Pentium IV, 512 MB RAM, at 

least 10 GB hard disk space.  Users should have administrative privilege and computers should be 

virus free.  Cost sharing of training costs are agreed upon with LGU partners.  LGU partners provide 

the computers and Global Positioning Satellite (GPS) used by their participants during the training.  

Meanwhile, PHIVOLCS provides the REDAS software, its accompanying technology transfer, hands 

on training, technical support and future upgrades.  Other invitees during the training are the Office of 

Civil Defence, Department of Interior and Local Government, Housing and Land Use Regulatory 

Board, Department of Science and Technology and National Economic and Development Authority. 

These agencies are partner agencies involved in disaster preparedness and development of land use 

plans.  Having them attend the REDAS training together with the LGUs allows them to altogether be 

informed of what each one is doing with respect to their own development planning. 

 

3 DESCRIPTION OF THE REDAS SOFTWARE 

  Various base maps are built-in such as basic coastline map of the GMT, digital elevation model 

(DEM), SRTM and digital bathymetry and can be used within the REDAS software.  If a particular 

community has available base maps in vector format, these are built in into the REDAS software, too.  

These base map information are contour lines, roads, rivers, built-up areas, administrative boundaries, 

and etc. The user has the option to choose which basemaps they want to use according to their needs.   

  The seismic hazard assessment module allows the user to model scenario or hypothetical 

earthquake events.  There are built in attenuation equations to choose from.  For site  amplification 

effects, the software uses the Fukushima and Tanaka's (1990) categorization of local geology as well 

as the VS30 as another option to consider amplification factor input.   The faulting information such as 

azimuth is also considered as one of the inputs for the assessment.  For liquefaction and earthquake-

induced landslides, the methodology was to develop susceptibility maps for both hazards. The 

susceptibility maps were derived from scored thematic maps. The sores were converted to critical 



 

acceleration values, values which experienced liquefaction and earthquake-induced landslides in the 

past. During actual earthquakes, the software subtracts the  corresponding susceptibility maps from the 

peak ground acceleration values produced in the ground shaking map and any exceedance would be an 

indicator whether liquefaction or earthquake-induced landslide hazard is probable.  For tsunami, the 

original intention is to prepare a tsunami database that will host pre-computed tsunami wave heights 

and arrival times.  The plan was to pre-compute wave heights and arrival times from all the trench 

regions at closely-spaced epicenters, from magnitudes 6.0 to 8.5 and at various shallow depth levels.  

But this method entails doing very detailed and tedious tsunami modeling that requires very detailed 

bathymetry as well as many information on the fault rupture model, data which are  not so well-

understood in many parts of the Philippines.  Since this method is time consuming and some 

information are not available yet at the moment, the development resorted to using the Abe (1989) 

empirical equation. Other tsunami module calculates the tsunami inundation for three types of dry land 

surface roughness using other empirical equations. 

  There is also a module that allows the user to plot risk or exposure data which are categorized as 

points, lines and polygons.  The users can also develop their own datasets either by digitizing from 

ordinary maps like Google Earth or by using GPS.  As it is, some preliminary risk data are built in in 

the software such as schools, bridges, hospital, government offices, etc.  Each risk data point would 

include important information such as geographic locations, building types, number of occupants, 

contact persons and numbers, photographs, and etc.  At least 12 data layers of point, lines and 

polygons may be plotted and at least one point data may be queried at any given time.  The capability 

to overlay different information to come out with spatial understanding of, for example, location of 

critical facilities such as schools, hospitals or bridges vis-a-vis a particular hazard makes REDAS 

attain a GIS cpability.  This enables REDAS become a decision-support tool for LGUs, too. 

  A recent collaborative project with Geoscience Australia aims to enhance the risk assessment 

capability of REDAS software.  Risk is defined as the combination of hazard, vulnerability and 

exposure.  Hence, in order to make a “true” risk assessment in REDAS, one would need the 

vulnerability curves and exposure built in in the software. To achieve this, the PHIVOLCS-GA project 

taps the Philippine engineering community through the University of the Philippines – Institute of 

Civil Engineering (UP-ICE) to develop building vulnerability functions while PHIVOLCS is 

developing a methodology on how to develop a nationally consistent exposure database.  To develop 

this exposure database, a review of what is available nationally such as the national census data was 

evaluated as to whether they contain typical building types. The review shows that only basic elements 

of a building or structure are found such as types of roofs and walls and floor area.  Such information 

are inadequate to infer the building typology required for the building vulnerability functions being 

developed by the engineers.  Hence, the approach is to look for a pilot city which has a more detailed 

building data that can be correlated with the national census data.  The data will be analyzed to come 

up with a methodology on how to develop an exposure database that combines a national census and 

local government unit's database.  A third approach is to conduct an individual survey of critical 

facilities such as hospital, schools, lifelines, government buildings, etc.  To do this, a survey form 

which grew from the Rapid Observation of Vulnerability and Estimation of Risk (ROVER) form was 

developed.  Together with the pilot LGU, critical facilities were selected and their attributes 

determined.  In the case of informal settlers which are found especially in large cities like Metro 

Manila, these will be treated as polygons and their main attributes determined from local data.  The 

resulting database can be used for risk assessment before, during and after emergencies as well as in 

the LGU's regular functions. 

 

4 CONCLUSION 

      The REDAS software has become a venue for PHIVOLCS to reach out to local government units 

in the Philippines to make them understand natural hazards better.  By being able to plot their 

community’s  location as well as other elements-at-risk in their locality, they are empowered to make 

more realistic disaster preparedness plans that are hazards-based.  The engagement is also two-way: in 

return for the REDAS software, communities share with PHIVOLCS the risk/exposure database that 



 

they have developed.  Said database become part of the national exposure database.   

 

Based on feedbacks, the software is more user-friendly than most GIS software. It is compact that it 

contains the most commonly-used and needed functionalities needed for emergency response and land 

use planning.  As it uses freewares, it becomes easy to share this to LGUs without burdening them 

with extra software costs.  Meanwhile, the main concern that has cropped up is the lack of hardware 

during and after trainings, computer-usage handicap of training participants and re-assignment of 

trained users to other offices by their local chief executives.  These are being addressed with the plan 

of making available frequent refresher courses and making ready some training computers for use of 

those without necessary computers during trainings.   

  Several modules are in the pipeline. These include the continuous development of the 

comprehensive database collection tool at building level, the development of a REDAS server for 

users to get real-time earthquake parameters and instrumental intensity data, inclusion of building 

damage functions and exposure database, development of a mySQL module to facilitate high level 

data analysis (e.g. national demographic database) and development of casualty and economic loss 

estimation functions.  While REDAS capability at present is only for doing simulation of earthquake 

hazard, there are plans to make current simulation multi-hazards in order to address climate change 

adaptation issues.  Volcanic hazard simulation modules are also being developed.  Other plans are to 

develop near real-time satellite rainfall data analysis and rain-induced landslides analysis modules. 

  In summary, an inexpensive and user friendly software for rapid estimation of hazard and risk has 

been developed by PHIVOLCS for use by local communities for disaster preparedness and for them to 

appreciate their vulnerabilities to natural hazards.  At the same time, its usage can be used for 

convincing decision makers and planners through strict enforcement of the building code and 

retrofitting of critical structures.  Technology transfer to LGUs is actively being done since 2006 and 

other LGUs had shown interest.  The five-day training also serves as a venue for PHIVOLCS to get 

the LGUs' feedback and needs which will guide PHIVOLCS in improving and developing additional 

functionalities to the software.  More and more LGUs have expressed willingness to avail of the 

software and PHIVOLCS is determined to distribute widely the use of this software.  If results are 

used, it can be a tool for reducing vulnerability to natural hazards in the future.  The availability and 

distribution of this software will also enable the government to save funds otherwise used for recovery 

if proper development planning is implemented.  Further enhancement of the software is being done to 

enhance its risk assessment capability. 
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Figure 1.  REDAS Opening window 

 

 

Figure 2. REDAS Ground Shaking hazard module page 

 

 


