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SUMMARY

The need to pre-empt upcoming disasters, mitigate the effect of disasters, minimize losses and
ensure most efficient utilization of resources during disaster calls for an effective planning,
designing and implementing tool like Geographic Information systems. This work describes
Disaster Management and the efficacy of Geographic Information systems in managing
Disasters. It is hoped that the processes described in this work will be effective in managing
disaster in Nigeria, Africa and environ.
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Geographic Information Systems (GIS); A Tool for Disaster Management

Israel TAIWO, Oyedokun ABIODUN, Felix AJIBADE, Nigeria

1. INTRODUCTION

Disaster; like other events can be suspected, planned for, reduced or better still prevented
from occurring. In most underdeveloped, developing and some developed countries; disaster
management is being given a reactive approach rather than the required proactive approach.
Disaster with its characteristic suddenness and swiftness requires a swift response, necessary
to reduce its effect. During disaster, loses become very high due to inability to manage the
situation in a timely manner. If the survival of Man and its environment has to be secured,;
coherent, perceptible, transparent and pragmatic decisions have to be made before, during and
after a disaster by governments, organizations and individuals.

Disaster risk zoning, flood modelling and prediction, Disease mapping and prediction, Land
degradation and monitoring, Food security and environmental monitoring, Monitoring urban
sprawl and monitoring volcanic eruptions among others are capabilities of a GIS. To
minimize the impacts of hazards, reduce vulnerability and enhance coping and adaptive
capacity in the environment, thereby putting in place rehabilitation processes that could
rebuild resilience for future disaster, the knowledge, technology, expertise, institutional
capacities, management skills and practical experience available in GIS has to be utilized.

1.1 GIS : Geographic Information Systems

Understanding the past, Present and future of the environment will give rise to an informative
and efficient disaster management information system. Geographic information system
according to Murai, 2003, is an information system to input, retrieve, process, analyze and
output geographically referenced data or geospatial data in order to support decision making
for planning and management of natural resources and environment.

All objects in the environment can be geographically defined either absolutely or temporarily.
It is obvious that to obtain an effective disaster management, both spatial and non-spatial data
has to be effectively managed. This is what GIS as a tool offers disaster management; the
necessity of acquiring, organizing, analyzing visualizing and disseminating data inform of
information necessary for disaster management.

Below is a conceptual framework of GIS operations in disaster management.
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Fig1 synoptic of GIS in disaster management
Source: Otukei, 2008.
1.2 Phases of Disaster Management

Disaster management phases; though not independent, can be grouped into five phases. If life,
property and the environment has to be protected adequately, the following phases should be
considered.

1.2.1 Planning

Designing strategies against disasters become imperative if disaster has to be well managed.
The planning phase of disaster management involves the operations required to analyze the
possibility of a disaster and its potential consequences on man and its environment.
Consequently, Mitigation Preparedness, Response and Recovery schemes are then identified
and organized.

1.2.2 Mitigation

Mitigation involves the process of preventing suspected disasters from occurring by
identifying areas susceptible to certain types of disasters, as well as creating solutions to such
problems. For example, Flood disaster is associated with areas of low elevation, nearness to
water bodies, bad drainage facilities. GIS can help to superimpose this information, predict
when flooding is likely to occur, then suggest solutions against the suspected flood disaster
such as; dredging the water body or constructing viable drainage systems in the area.
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Mitigation may also include: legislation activities against the erection of buildings in disaster
prone area, establishing stringent codes against the release of carbon monoxide into the air, or
arms build up to deter enemy attack.

1.2.3 Preparedness

When Prevention is been denied, it becomes unavoidable to prepare for disasters.
Preparedness phase includes activities of the government, organizations and individuals to
save lives and minimize the impacts of the occurrence of non-avoidable disasters. This
includes: installing warning systems preparing emergency response personnel with the
necessary equipment and training.

1.2.4 Response

Providing emergency assistance for victims and reducing the probability of secondary damage
are the major activities to be carried out as response scheme against disaster. Like other
phases above, response phase is as well interrelated with Recovery phase.

1.2.5 Recovery

During and after a disaster, returning all systems to normal or better is necessary. Short-term
recovery includes the distribution of basic necessities to affected victims, while long-term
recovery scheme is to bring succor to man and its environment after a disaster. This process
may involve redevelopment loans, legal assistance and community planning.

2. GIS IMPLEMENTATION

A simple and yet affordable approach was implemented in the creation of Geodatabase for the
staff quarters of The Federal Polytechnic Ado-EKiti, EKiti State, Nigeria. The Geodatabase
was created using different data sources, part of which includes Global Positioning system
data used georeferncing the imageries obtained.

S/No Easting (mE) Northing (mN)  Description

1 753777.425 840010.451 Abuja Bus stop /Round about
2 754115.073  840472.517 RCF Junction

FPA 115
3 753240103 BAOLOBA62  goolos ol
4 753351.820 840121275  TTA

Bus stop

5 753453.226 840861.719 FPA 56s
Table 1: List of Coordinates
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Questionnaires were served out to the occupants of every building in the polytechnic

staff quarters.
FEDERAL POLYTECHNIC ADO-EKITI
SCHOOL OF ENVIRONMENTAL STUDIES
DEPARTMENT OF SURVEYING AND GEOINFORMATICS
Introduction

This questionnaire is intended for residents of the polytechnic staff quarters. The primary aim of this surv
is to obtain information as input for the designing and implementation of a geo-database of the Polytecht
Staff quarters. The users’ requirement survey is purely for research and academic purposes. All respons
will be treated with utmost privacy and answers will only be used as part of the contribution inta
thesis. It would be highly appreciated if you could please study the questions carefully and provide answc
accordingly. If the space provided to answer any question is not sufficient, please write at the back of t
page. ‘The research student will give more explanation where questions are not clear. Please accept o
gratitude for sparing your precious time in answering these questions.

Personal Data

L NI L
Surname Other names
2. MODII: <.,

3. Gender: Male I:] Female I:l
4. Marital Status: Singlel:] Married D Divorced I:]

5. What is your official Status? Academic Staff I:I Non Academic Staff D

6. Department/UNIL: ..o e
T RANK/POSE: ...,
8 BlockNo: ||  FlatNo : [ ]

9. Number of People in your household: - ......... ...,
10. What is the major source of water supply? (You can list more than one)

Well l:l Boreholel:] Rainfall ,:

11. What is your major source of Power supply? (You can list more than one)

PHCN D Personal Generator E School Generator

12. How do you dispose your waste? Burning D Recycling |:| Refuse Dump

13. What is the state of your flat? Good |:| Fair D Bad I:

14. Do you at anytime have to carryout repair work on your flat on your own? Yes l:' No
15. Have the flat being renovated by the school authority since you moved in? Yes ,:l No

16. How often is your flat renovated? Monthly [:] Yearly I:I Never I:'

17. How will you rate the maintenance department on your request for maintenance in your flat?

Excellent [j Goodﬁ Fair ,j Poor [—l

Fig 2. Sample of Questionnaire
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Fig. 3 Poly 2 Imagery

Below is the data dictionary used in implementing the GIS.

GOOSI&;

Eyealt 480 km

L/

Attributes Representation Data Types
Name of Occupier Name_of occupier Text
Mobile Number Mobile _number Numeric
Gender Gender Text
Marital Status Marital _Status Text
Official Status Official_Status Text
Dept/Unit Dept_Unit Text
Rank/Post Rank_post Text
Number of inhabitant Number_of inhabitant Numeric
Source of water supply Water_source Text
Source of power supply | Power_Source Text
Waste disposal method Waste _disposal Text
Flat ID Flat_ID Numeric
Occupier 1D Occupier_ID Numeric
State of flat Flat_State Text
Repair Work on your | Repair_Work Yes/No
own

Flat renovation by school | Reno_School Yes/No
Time of flat renovation Reno_Time Text
Maintenance department | Maintenance_Rating Text

Table 2

Data Dictionary

TS07C - Geospatial Analysis Tools - 6669
Israel TAIWO, Oyedokun ABIODUN, Felix AJIBADE

Geographic Information System (GIS); A tool for Disaster Management

FIG Working Week 2013
Environment for Sustainability
Abuja, Nigeria, 6 — 10 May 2013

6/11



The satellite imagery above was digitized, attribute data was added to the resultant
vector map, and from it; queries were carried out to obtain prompt solution to disaster related
problems. For example, considering a scenario of student riot, where academic staffs of the
polytechnic is the target of students, a query was performed to show the houses of academic
staffs that live on the polytechnic staff quarters, for immediate security measures.

FEDERAL POLYTECHNIC ADO-EKITI

753000

841000

839000

|-s41000

Roads

839500

|-s30000

LEGEND

Buildings

Double_Lane_Roa

Foot_Path

753500 754000 754500

500 1000 1500 2000 Meters

o™ ™ ™

Query Showing Where Official Status of Occupants

OFFICIAL S
Aeatemc St
Aeatec St
Aeatenic Salf
Aeatemc Siaf
Acatenic Siaff |0
Aeatemc St
Aeatec St
Acatenic Salf
Acatenic Saf
Aeatemic Sia
Aeatemc St
Aeatemc St
Aeateic St
Aeatenic Saf

Acatemic Siaf

Fig 4

within the polytechnic Staff Quarters
DIGITIZED_ 'NAME_OF OC ~ MOBILE_NU GEND MARIT
EST 80 823 26 Daa RT. 1429 Feele Maried
EST S0 B25 30 lamide EVitor ~|08062647872 Male  Maried
EST 80 86 1 \de (S
ST S0.88 5 Ablogn JN. 562044 Mde  Naried
EST 30 BL2  Odefire Abimge e |Mard
EST SQ B2 |Fafule Enmae A, | 08066693496 Nale  Maried
EST S0 BIL24 Bl EN. OBRLOIED Mo (Mt
ESTRVD  COyile Adekarbi 0035800541 Mo Marrd
ESTRVE Ohpo ke O 08033880969 Mo Marrd
ETRVY M e Marid
ESTRVD A, fesama Krle 08037202436 Mae  Maried
EST S0 B8 B Famokn ZA 0805034332 Make  aried
ESTRV 2 |Ukpong Gorian Efory 08062669417 | Mde  Maried
EST S0 878 {0jo 01 Feae | Sgle
EST S0 823 Abolome Rita | 046351 Femal | Marred

Table 3

Is Academic Staff

DEPT_UNIT  RANK_POST  NWATER_SOUR |POWER_SOUR WASTE_DFLAT QCCUIFLAT |REPAREN(RENCMAINT
Aoooutarey  Seio Lecter 5 Borefole PHON Bunng | 20/ 29084 No No New Far
Urhen and Regior Lctre 6 Boreole PHON,_Sehoal Geneetor Buning Re 480/ 280 Far Ves ‘No Newr Far
[Wectvaric Deat ' Auto_Unt Leve B4 Borefole PHON, Persorel_Geveeor, Sehool Generalor, Inv Buning, Re 900 90 Far Ve |No |Newe Poor
Blctical_Fliron Chef_Techrlogit 8 Borehul,_ Reirfell | PHCN, Personal Genetr, St Genetor — Burng | 40 BOBal |Yes ‘No Newr Poor
(Ofice Teehology Nanegeent 5 Borefole PHON,_Sehoal Geneetor Bunng | 20/ 20Far Yes No Newr Good
(Cil latrer | |5 Boreole PHON,_School Geneetor, Persoral Genercotor  Buming Re B0/ 70 Far Yes [No- | Newr Fr
Seretaral Stuies 5 Boreole ool Generor Bunng | %0 310 Far Ves Ves Newr Far
Bisiness Advinst Chi lecrer 2| Borehle,_Refal  PHCN, Sehool Generaor Reflse Dur 730/ 400 Far ‘No ‘No  Newer Good
Ayric Engrering Letue 5 Borehle_Reirell | PHCN, Sehool Generaor Bunng | 0| A10Far Yes No New e
Food Tectmology Pivcpe Letuer 3 Borebole PHON,_Sehool Geneetor Reflse Dum 190|440 Far Yes No Yearly e
Archtecural Depé HOD 2 Borehole_Reirfell  PHCN, Persone Genertor, ool Gereetor | Refe Dum 680/ 300 Far Yes ‘No- Newer Goo
Elctica Eectron Privcpal Letuer (3 Borebole_Refal PO, Persondl Genertor, Shool Genetor ~ Bumng Re 610 380 Far  Ves ‘Mo Newer Far
Siece Tee/Phys Chi Techvologit 0 Borefole PHCN, Sthool Genertor Bug | 8200 4S0Far |Yes No New Far
Liray Lbaian I~ |3 Borehle PHON, Sehool Geerator Bunng | 0| W0Far MNo No |New e
Siece Tehrology Seior Lecurer 6 Borefole Pessone Genetr, Sthool Gerereor Refuse Dur 30/ 30 Far Yes ‘No Newer Poor

Query Showing Where Official Status of Occupants Is Academic Staff
within the polytechnic Staff Quarters
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FEDERAL POLYTECHNIC ADO-EKITI

considered as a potential disaster within the polytechnic staff quarters, three methods of

electricity genertion has been identified within the polytechnic, hence questions could be
asked to know where all methods are used, then locations that does not have access to some
could be noted for attention. Next is a query showing locations within the polytechnic staff
quarters where source of power supply is Power Holding Company Nigeria limited (PHCN),

Another scenario considered after the creation of this system is if lack of electricity is to be
Personal Generator, School Generator.
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Table 4: Query Showing Where Power Source of occupant is PHCN, Personal
Generator, School Generator within the polytechnic Staff Quarters

Antoher query to identify where waste disposal is by refuse dump within the polytechnic staff
quarters is shown below.

FEDERAL POLYTECHNIC ADO-EKITI

752000 752500 743000 753500 754000 754500

| 511000 N

841000

840500 |-840500

840000 840000

LEGEND
B suidings

839500 |-839500

Double_Lane_Road
Foot_Path
——  Ssingle_Lane_Road

839000 839000

——  Untarred_Road

= Walk_Way

752000 752500 753000 753500 754000 754500

500 0 500 1000 1500 2000 Meters
]

Fig 4.5: Query Showing Where Waste Disposal Method is Refuse Dump within the
polytechnic Staff Quarters

DGMED  NAE CF OC  NOBLE NUAGENDEFNARTAIOFFCAL S DEFT INT RANK POST NUWATER SOR  POWER SOUR FLATOCE FLATREFRE!RENOAN
EST 50 BRL LIAO. A ey N Ve Non e Bses dmwstralm ey Upwe PO 80 20Far Yesho Yoy
EST 50 8% XKl e T e i M Hon Acatc S Mt and Senic Ve tﬁcer " B St Gereat Q020 Far Ves Ve Yealy G
EST S0 85 10 Oy e i e Cone Suneyg & Gen Tonnaﬂ (il st Y B PHON, Sthool Goret 80 3084t o Mo Neer Py
ESTSO 824 M0, Aukhs e M s St Cang nt Assistam_CatenngLthw 5 B PHOV,Pasl Geelr, Sl Genel Retu A1) 40Rdr Vesho leer Far
FST 050 e S ol SN S Do i S s s Sty Thee S Gevar 530/ 300Rer Yesto eer o
EST S0 19 11Adeoe I, TR ol Non A, S Bxams R Bicue O Thee P Pesrl Geelr, oo Gl Re B0 U0F VsV Far
EST S0 810 40unmoa T Kae e'UBOSSUﬁZ%gMa\e Wared Non vt S Pysca Plaming Pl Tetnica Oy VBBmeho\e‘_ReﬂnHI PHOV, Pasol Geelr, Sl GeneloPefise D 1630 570 Fai Yo N Py
ESTRV LDyl Adear TSI e A, St Busness Adinstalon a Mk Chif et ?Bmeho\e‘_Reu‘mll PHON, Sthool Goret T80 400 Mo o Ne God
ETRY W2 Mol e Actenc Saf Food ey Pl et e P Sl Geeey 90 A0Far Yesho YeatyFar
ESTAVY e s TGN i S it Dot HD ? Bt Rt POV P e, S G Relu 080/ 80Rer Yesto eer God
ESTAVS A s MBI W o S B Buray Busy Uik S G 150 20/GuoYes Yes Ot Fa
ESTS0BE5 Byl T e i M Hon Acatmc S Sttt A e Evene O 7 B PHON, St Goret 50 S0Rdr VesYes  Fai
ESTSOBL3 Addoma fa | TR e Ve cadec S S ooy Serr Lere b B Perye Corer, St Gl 30 30Far Vesho Neer Py
ESTSOBL1 Kajce Olson Wik Sige Non Acaec S Senir S o Vi 0 Pere Core L0 LORe Yes s Yeaty o
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Table 4.5: Query Showing Where Waste Disposal Method is Refuse Dump within the
polytechnic Staff Quarters

3. CONCLUSION & RECOMMENDATION
3.1 Conclusion

Data is the fundamental part of any management tool, Geographic Information System offers
the integration of data on its spatial characteristics, and hence, efficiency is maximized.

3.2 Recommendation

The effectiveness of a GIS is dependent on the comprehensiveness, consistency and integrity
of its database. Therefore joint effort is to be made by government, organizations and
individuals towards the creation of a disaster relevant geodatabase, so as to create a disaster
free environment.

All disasters as well as their effects on man and its environment can either be prevented or
reduced. Disaster management programs are developed and implemented through the
analysis of information. Therefore, in planning against disasters; Government, Organizations
and Individuals are to be highly informed so as to reduce the rate at which ignorance impedes
effectual disaster management in the world today.
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