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2.2

CHAPTER 2 DATABASE SYSTEM

Objectives

In order to implement the Study, a wide range of natural and social data had to be
collected, compiled, integrated, analysed and displayed by the proper
device/mediato evaluate the spatial distribution of earthquake disaster in the study
area. Much of the data to be collected were provided only in paper format and
had to be digitised.

GIS is considered to be the most valuable and powerful methodology for spatial
data compilation, integration, analysis and display. Lots of data showing regional
characteristics can be combined and superimposed by GIS software and analysed
to display the spatial distribution of the earthquake disaster.

The final products of the database are series of maps and tables showing current
conditions and analysed results. All the data and the results will be overlapped
and utilised for the development of seismic disaster mitigation planning. This
database is only a primitive one because of many limitations such as study period
and insufficient data.  Therefore, this database should be updated in the future.

Design

Prior to the database establishment, the Study Team collected information about
the existing database based on GIS techniques in the Kathmandu Valley. The
Study Team found that some organisations such as Kathmandu Valey Town
Development Committee (KVTDC), Department of Mines and Geology (DMG),
Survey Department, International Centre for Integrated Mountain Development
(ICIMOD) and Kathmandu Valley Mapping Programme (KVMP), have already
started utilising GIS for their respective purposes. However, the existing data of
past projects and the other organisations such as Nepal Water Supply Corporation
(NWSC) and Nepa Telecommunication Corporation (NTC) used only
AUTOCAD.

In this study, a “modified UTM” coordinate system, the same as used by the
Survey Department, KVTDC and DMG, was adopted. All the data in other
formats and using different coordinate systems were converted and transformed to
GIS data based on modified UTM coordinate system before being used in this
database. This brought the Team to realise the necessity for providing a precise
coordinate system in maps and projections in Nepal, not only for this study but
aso for al current and future projects and tasks in Nepal. It should be the base
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for urban planning as well.

Based on this background of database and on discussion with counterpart
personnel of the Survey Department, the Study Team designed and specially
developed the system “Kathmandu Earthquake Risk Mitigation Tool (KERMIT)”
including both the database and a new simulation function as shown in attached

Figure 2.2.1.

2.3 Specifications

Based on the design of the database system and taking the amount of related data

and results into account, the specifications for the database system are as follows:

a) Hardware consists of a PC with free hard disk space of more than 400 Mega
bytes, the display of 1024x768 pixels and a colour printer/ plotter, speaker
system if necessary.

b) Software consists of Windows 95/98/ME, Arc View GIS (Version 3.1 or 3.2)
by ESRI, Microsoft Excel 2000, Microsoft Word 2000, Microsoft PowerPoint
2000 and Windows Media Player (Version 6 or 7).

c) Originally developed software by the Team for the study can display whole
data and results in the Study. This software can also make new simulations for

various scenario earthquakes.

The adopted coordinate system in this database system is “Modified UTM” and
the detail is shown in Table 2.3.1.
Table 2.3.1. Factors of “Modified UTM” Coordinate System

Spheroid Everest 1830
Projection Universal Transverse Mercator
Origin Latitude 84 degree East
Longitude 0 degree North
. . 500,000m Easting
False co-ordinates of origin Om Northing
Scale factor at central meridian 0.9999

The municipal wards and the VDCs are adopted as the basic units for the
administrative boundaries in this study. Every municipal ward and the VDC are
identified with each ID No. as shown in Table 2.3.2 and the actual ID No. of each
municipal ward and VDC is shown in attached Table 2.3.3.
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Table 2.3.2 ID No. of Municipal Ward and VDC

First digit Second digit Third and forth digits Fifth digit
o C Serial Number for each Number of
District Municipality/ VDC municipality ward or VDC enclave
1: Kathmandu 35 wards (01-35) 1
1: Kathmandu | 2: Kirtipur 19 wards (01-19) 1
0: VDC 56 VDCs (01-56) 1
o 3: Lalitpur 22 wards (01-22) 1
2: Lalitpur— 1tise 56 VDCs (01-36) i
4: Bhaktapur 17 wards (01-17) 1
3: Bhaktapur 5: Madhyapur Thimi | 17 wards (01-17) 1-3
0: VDC 16 VDCs (01-16) 1

For various analyses as described in Chapter 1, a grid with a mesh of 500m square
was used as shown in attached Figures 2.3.1 to 2.3.2. At first, a rectangular area
with the origin of 617,000 in longitude and 3,046,000 in latitude was established.
Secondly, the rectangular area was divided into 500m square meshes (see attached
Figure 2.3.1 above). And then, the meshes which include the area of the Valley
were selected. Total 2,826 meshes cover the whole Valley (see attached Figure
2.3.1 below). After that, each mesh was identified with an ID number which
relates to the coordinates of longitude and latitude as shown in attached Figure
2.3.2.

2.4 Functions

This system, the “Kathmandu Earthquake Risk Mitigation Tool (KERMIT),” is
specially developed for the “Study on Earthquake Mitigation in Kathmandu Valley,
Kingdom of Nepal”. KERMIT has two main functions as follows:

(1) View and Query the Entire Results of This Study

KERMIT menu dialogs lead the user to the target result which the user has an
interest in. The user should choose the title in menu dialogs or list box in the
submenu. The contents are listed in attached Table 2.4.1. KERMIT can display
mainly the GIS data provided as the results of the Study by using the GIS software
ArcView (Version 3.1 or 3.2). KERMIT is capable of displaying not only GIS
data but also tables, graphs, etc., which are provided as the results of the Study.
They are displayed by Microsoft Excel 2000, PowerPoint 2000, Word 2000 and
Windows Media Player (Version 6 or 7).

(2) Simulate Various Scenario Earthquakes

Another function is the simulation of ground motion and damages caused by

various scenario earthquakes. When the parameters of an earthquake are
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specified, the results of the calculation will be automatically converted to the GIS

data and displayed.

There are three steps as follows:

Step 1: Calculate Seismic Hazard
At first, fault parameters such as location, fault size and magnitude of a
new scenario earthquake shall be specified. ~ After that, calculation starts.
Step 2: Display Seismic Hazard
In this step, the following items of seismic hazard will be displayed:
a) Peak Ground Acceleration Distribution.
b) Seismic Intensity Distribution.
c) Liquefaction Potential Distribution.
Step 3: Calculate and Display Seismic Damage
Based on the previous calculation of Step 2, the following items of
seismic damage will be calculated and displayed:
a) Heavily Damaged Building Number Distribution.
b) Heavily Damaged Building Ratio Distribution.
c) Death Toll Density Distribution.
d) Total Casualty Density Distribution.
e) Death Toll Number Distribution.
f)  Damage to Water Supply Network
g) Damage to Sewerage Network.
h) Damage to Electric Power Supply Network.

1)  Damage to Telecommunication Network.

2.5 Operation Manual

In this section, a brief operation manner is described, and the detailed manual is

shown in Appendix Volume “Database System Manual”.

(1) Installation

As KERMIT does not have its own setup function, the user should execute the

following two simple operations.

a) Copy the Directory "egdm-ktm" with all sub-directories from distributed
CD-ROM to the root directory of C drive.
b) Edit the configuration file "eqdm.inf" in directory ““|leqdm”, using your text
editor. “eqdm.inf’ consisting of the following contents.
* First line: directory path which includes the file "arcview.exe"

* Second line: directory path which includes the file "excel.exe"
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* Third line: title of your ArcView. See the title bar of active window of

ArcView

An example of "eqdm.inf" is shown below.

C: lesri lav_gis30 |arcview |bin32)|
C: |Program Files |Microsoft Office |Office|

arcview gis version 3.1

(2) Operation

The user can execute "egdm.exe" in the “|eqdm-ktm |system” directory. The

main menu appears at center of the display as shown in Figure 2.5.1.

KERMIT

Kathmando Earthquake Risk Mitigation Tool
View! Query - Simulation

Bibsliogr aphy MNew Simulation Starl

Selsmlc Hazard Analysls Damonstration

Selsmic Damage Analysis

|
[ awarsocconations |
|
|
|

Miscallanaous

Peparisein ol Faroibii Canbre] sald Tiissies Masageme ni
Aapam baie rnasianal Cosprrutisn Agracy (AL

A A - i EH Ay

L THESTUDY 0 EARTHGUARE DISASTER MITIGATION [
| @ #o % THE KATHMANDU VALLEY, KENGINOM OF NEPAL
I — 1 Ministry of Elame Alfalrs (MOHA}
HECH

At |8 2| ArTn=s - e | Bversiee - Moo we |G crmam B e =

Figure 2.5.1 Main Menu of KERMIT

The main menu indicates eight buttons to lead to each category as mentioned in
Section 2.4.

a) Bibliography
b) Natural / Social Conditions
c) Seismic Hazard Analysis
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h) Video

At the categories, “Bibliography”, “Natural / Social Conditions”, “Seismic
Hazards”, “Seismic Damage” and “Miscellaneous”, the user can see the results of

the Study as the user likes from the list box in the sub-menu.

An example of the “Natural / Social Conditions” sub-menu with some list boxes at
the left side of the display is shown in Figure 2.5.2.  The user should only choose
the title which the user would like to see in the list box and then click the ‘Go’
button just under the list box. Figure 2.5.2 shows an example when the user

chooses the title “Land Use” in the list box.

- Natural Conditions

Geology .:I
Geomarphalogy 3037 cmer
Slope Susceptibility _J 28 s

Groundwater table

River =l
G |
-Social Conditions —————————
Administrative Boundary -
Locality Classification pe
Population
F’Dsulatinn Demsitii Land Use i % y
- H
Building Distribution =
Total =
Predarminant - md”kfge"d
Stone ] Municipality 4 District
Arobe [ Wawi & ¥0E
Brick with mud mortariregular =l B
5
. - G |
Public Facilit:

Public Facility (Hospitals) -
Facility Accessibiity (Hosgitals)
Public Facility (Public Schools)
Facllity Accessihility (Schools)
Public Facility (Fire Fighting Station) =l

nirastructure

Water supply ﬂ
Electricity
Winlsmy of ks AMairsUONA)

Electricity (Branch office Coverage) Uiany of e AVMESUOMAL it
Electricity (Sub—station Coverage Japarn Insem adoral Cooparadon Agen cridICA)
Telecomunication ;I

THE STUDH ©4 EARTHOWAKE KIS SSTER MITIG AT 64
ITHE RATHIANDY VALLEY. KINGDON OF YE AL

Gancel (Back to Menu?

Figure 2.5.2 Example of “Natural / Social Conditions” sub-menu and “Land Use” Result

In the category “New Simulation”, the user can simulate the ground motion and
damages caused by a scenario earthquake with new parameters step by step as
described in Section 2.4. Figure 2.5.3 shows the condition of parameters setting

for “New Simulation” in Step 1.
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Figure 2.5.3 Parameter Setting for “New Simulation” Sub-menu

In the category “Demonstration”, users can see an outline result by the slideshow
of PowerPoint 2000. In the category “Video”, you can see an information
dissemination video of the pilot community meeting by Windows Media Player as
shown in Figure 2.5.4.

B AVEEDRLDAT - Winlows Heda Mapm

Eilv Yuw Fioy Famriet g0 Hel

D Hece gl Ve A Wedatinde

LAl | oo o 1

j':_lu_lf ELFEPEPED A | Kieem e ]ii;t_w':-_iu |,:.jm.r5£nu| CAT - Wim R e T G el BRI

Figure 2.5.4 Example Picture from “Video” Menu
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2.6 Contents

In accordance with the design, the contents of the database were formulated and
the details are shown in attached Table 2.6.1.
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CHAPTER3 WEBSITE

The website for this Study was published at the following URL after the approval

at the steering committee.

http://www.jica-eqdm-ktm.org.np

The top page is shown in Figure 3.1.1

| h cr‘\ The Study on Earthquake Disaster Mitigation
m\ i

m
The Kathmandu Valley, Kingdom of Nepal

Japan International Cooperation Agency

Home  Official Documents  Outline  Results  Topics Photos  Links

The 1st Seminar

Qutline r ™

' Baagmind i = THE1" SEMINAR
L Towards Safer ON
T Nepa . EARTHAUAKE DISASTER MiTiGATION
W Sehsdule Kathmandu“Valley W KATHUARU VAL
-+ Members e

Results through Disaster

Hazard & Risk r\] athmandy Vall
& nalysis Mpdeted o 01

gutl‘lf:ofll)atabase patl . tion Hazard & Risk
7 ot Uplated Analysis

7

, Eaithguaks Disaster .
Mitigatian Plan

Earthguake Damages

[ 2194

This page has been visited times.
Latest revised updatad on: 4th Sept. 2001,

e

Thissite is developed and maintained by WordLink Technolagi
Copyright (C) 2001

Figure 3.1.1 Top Page of the Website
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CHAPTER 4 RECOMMENDATION ON HAZARD ASSESSMENT

The earthquake hazard assessment in this study was done applying recent
technology; there was limitation such as quality/quantity of collected data, study
period, however. This assessment is not the final result and desired to be
upgraded. Following measures are recommended to upgrade seismic damage

estimation results.

a) Precise determination of the location and magnitude of imminent Mid Nepal
Earthquake
* Improvement of micro-earthquake observation system
* Establishment of GPS continuous observation system
b) Proper arrangement of the basic data
* Unification of the format of map data, made by each organisations
¢) Accumulation of data on ground condition
* Exploring the structure of the basement in Kathmandu basin
* Establishing database of drilling and other prospecting results
d) Establishment of database on infrastructure
* Building inventory database
* Lifeline GIS database
* Bridge ledger
e) Establishment of a data clearing centre
* Establishment of data arrangement system to
maintain/update/disseminate all the earthquake-related information
f) Improvement of the damage function
* Collecting, classifying and analysing existing earthquake damage data in
Nepal
g) Others
* Installation of the strong motion seismograph to acquire the basic data
for engineering purpose
* Establishment of the earthquake engineering laboratory

* Training earthquake engineering researcher and technician
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