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Chapter 5: Risk Assessment M odel

5.1 Introduction

There are several submenus under the ‘Risk Assessment’ menu. This chapter
describes the use of these submenus and associated commands for running the Risk
Assessment Model. Figure 5.1 show the steps involved in executing this component
of the software.

Risk Assessment ‘

}

L oad Contaminant I ngress and
Pipe Condition Assessment output
files

$

Generate weights and input no. of
Zones etc.

.

Run Risk Assessment M odel ‘

Figure5.1. Overview of Risk Assessment Model of IRA-WDS
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The following steps need to be performed in order to run the Risk Assessment Model.
e Run Model

e Display output (optional)

The example files given in Table 5.1 are to be used for illustration purposes while
describing the use of the Risk Assessment Model with the help of IRA-WDS.

Table5.1. Exampleinput files

Filename Descriptions
Pcaoutput.out Pipe Condition Assessment Model output
Ingressoutput.out Ingress Model output

5.2 Running the Risk Assessment M odel

The Risk Assessment Model can be run by clicking on the Tool , which is just
below the * Risk Assessment’ menu or by clicking on the * Risk Assessment’ menu and
then clicking on the submenu ‘Run Model’, as shown on the screen below:

#! Improved Risk Assessment for Water Distribution System { IRA-WDS } Yersion 1.

Fil= [ata Preparation Contamination [ngress Pipe Condition Aszessment

(S =T
[ [o@=0 (K

i IRA-WDS1

ol Window Model Help

Dizplay FISE Output in Text Form
Dizplay RISE Output in Table Farm
Dizplay RISE Output in Shape Form

] PCADUL: Themed.:®
ﬂ Wdstesttheme.shp
ﬂ W dstestnoda.shp

ﬂ Sewertesttheme sh

5.2.1 Loadingthefiles
To run the Risk Assessment Model, the output files from the Contamination Ingress
and Pipe Condition Assessment models are to be loaded onto the interface. To load

. . =3 . .
the PCA output file, the user should click on the button on the interface in front

of the *PCA Output File' text box. This opens the ‘Load File' dialogue box, as shown
on next page.
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#2 Load File

. X
File: M amme: Directories: 0K |
| peacutput. out chavirawdzh zampledata
B ahpout.out N = =t - Cancel |
B ingressout oot [=r avirawds

& ampledata

Lizt Filez of Type: Dirives:

| Ot files =l e =]

After selecting the appropriate file, the user should click on the *OK” button; this will
close the ‘Load File' dialogue box and will write the name of the selected file in the
‘PCA Output File' text box.

To load the Contamination Ingress output file, the user should click on the
button on the interface in front of the ‘Ingress Output File' text box. This opens the
‘Load File' dialogue box, as shown below:

# Load File X|
File Marme: Directories: 0k |
| ingreszout, oLt c:havirawdzhzampledata
= ot - Cancel |
[= avirawds

B pocaoutput.ou &= zampledata

Lizt Filez of Type: Dirives:

| Out files =l | =l

After selecting the appropriate file, the user should click on the ‘OK’ button; this will
close the ‘Load File' dialogue box and will write the name of selected file in the
‘Ingress Output File' text box.

After selection of the output files from the Pipe Condition Assessment and
Contamination Ingress models, the interface will ook as shown on next page.
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# Risk Assessment Inpukt Form : ﬂ

f* Azzign Weights " weights by AHP

PCA Output File : I

=
Ingress Output File : I
I 3

1
Mo of Groupz . J
i

Risk.

Hazard  wulnerability ‘wheights

Hazard I I I

Wlnerability I I I

Run | Cloge |

5.2.2 Weights

The *Risk Assessment Input Form’ has two options for giving importance to the Risk
Assessment parameters (‘Pipe Condition’, ‘Length of Contamination’ and
‘Concentration of Contamination’). These options are:

1. Assign Weights
2. Weightsby AHP

The *Assign Weights' option allows the user to input weights directly. The user needs
to type in the weights in the text box below the ‘Weights' label and in front of the
‘Hazard and Vulnerability’ text boxes, as shown below:

i Risk Assessment Input Form : il
& fgsign \Weights  weights by AHP
PCA Output File : I =
Ingress Output File : I
Mo, of Groups ; I)I | | | |3
Risk
Hazard — wulnerability  ‘weights

Hazard I I I 04

Wulnerabiliby I I I 06

Run | Cloze |
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The ‘Weights by AHP’ option allows the user to perform a pair-wise comparison and
generate the weights using AHP. In this case, the user needs to enter pair-wise
comparison values for the ‘*Hazard and Vulnerability’ text boxes as shown below:

2 Risk Assessment Input Form : ﬂ

¥ Assign weights = wieights by AHP

PCA Dutput File : I

HE

[ngress Output File : I

|
Mao. of Groups I)

Rizk

Hazard  vulmerability  weights

Hazad [1000  [0500 |
Yulnerahbility IE.DDD |1.E|E|E| I

Run | Cloze |

The interface also allows the user to select the number of groups in which therisk is
to be categorized by diding the bar in front of ‘No. of Groups on the ‘Risk
Assessment Input Form’ or by entering the number of groups in the box provided, as
shown above.

5.2.3 RunningtheRisk Mode

Run

To run the risk model, the user should click on the button on the ‘Risk
Assessment Input Form'. If ‘Weights by AHP has been selected, the model first
writes the AHP input file for generating the weights. It then opens the ‘Save AHP
Input File' dialogue box to save the AHP input file generated, as shown below:

! Saye AHP Input File

.l
File: M amme: Directories: 0K |
c:havirawdzhzampledata

= o - Cancel
[=r avirawds

& ampledata

Dirives:

| =]
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After the user clicks on the *‘OK’ button on the ‘Save AHP Input File' dialogue box,
the program runs the AHP model and opens the ‘Save Risk AHP Output File
dialogue box, as shown below:

# save Risk AHP Dutput File

. X
File M ame: Directaries: 0k |
: chavirawdshzampledata

- = o - Cancel
[= avirawds

& :ampledata

Dirives:

e —

After choosing the output file to write, the weights are generated and generated
weights are written in text box ‘Weights' as shown below:

i Risk Assessment Input Form : ﬂ
% Azzign “Weights  “weights by &HP
PCA Output File ; I =
|nareszs Output File ; I
Mo, of Groups ; )l |3
i I I I I
Rizk.

Hazard  wulnerabiitn ‘Weights
Hazard |1.000  [0.500  {0.33
vuhersbily [2.000  [1.000 {067

Run | Cloze |

If the weights so generated are not consistent, then ‘—99 will’ be displayed in the
weights box. In this case, the user should change the matrix of ‘Hazard and
Vulnerability’ and run the model once again.
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If ‘Assign Weights' is selected the above-mentioned steps are not performed, the
program opens the ‘ Save RISK Output File' dialogue box; this asks the user to input
the filename to * Save Risk Output File', as shown below:

! Save RISK Dutput File

.l
File: M amme: Directories: 0K |
c:havirawdzhzampledata

- = o - Cancel
[=r avirawds

& ampledata

Dirives:

| =]

It then runs the Risk Assessment model and writes it to the file specified by the user.
After completion, the program displays the ‘ Task Completed’ Result message box, as
shown below:

x

O Tazk Completed

The user should click on OK to complete the task.

5.3 Displaying output

The output can be displayed in following three forms:

1. Display RISK Output in Text form
2. Display RISK Output in Table form
3. Display RISK Output in Shape form

5.3.1 Displaying Risk output in text form
The user can view the output file in text form in notepad by clicking on the

button or by selecting the ‘Display RISK Output in Text Form’ submenu from the
‘Risk Assessment’ menu and browsing the appropriate output file to view.
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! Select Files x|
File: M amme: Directories: 0K |
| c:havirawdzhzampledata

B ahpout.out - = =N - Cancel |

B ingressout oot [=r avirawds

(B poaoutput oot & :zampledata

B rizkahpout out

By riskoutout

v =

Lizt Filez of Type: Dirives:
| Ot files =] | |

& riskout - Notepad _ Ol x|

File Edit Format Help

[ ===m=m===m=mm====m—mmc=mmommmemccmmmmmcmmmmmommmsmoommemoomeeen) -
: RISK ASSESSMENT —
;======================================================================!

[WATER FIFE]

iPipe ID Risk Index Rank Group
g

G50 0. 298093 2

G944 0.368137 2

1043 0.56834 3

1074 0.409249 3 -
1025 0. 583788 3

=k 0. 831248 4

ove O.83L1797 4

915 0.665181 4

993 0.665284 4

Ik 0.832382 4

GED 0.665435 4

1045 0.832651 4

Q57 0.832838 4

880 0.833034 4

o942 0.836465 4

G20 0. 838502 4

BE3 0. 839585 4

853 0.839728 4

1029 0.672643 4

918 0.672743 4

10l6 0.674518 4

1ol2 0.67552 4

BOE 0.675883 4

1017 0.845085 4

975 0.678689 4

J1=l] 0. 846812 4

1046 0.847327 4

1083 0.849551 4 -
K H

5.3.2 Displaying Risk output in tableform

The user can view the output file in table form by selecting the * Display RISK Output
in Table Form’ submenu from the ‘Risk Assessment’ menu and specifying the
appropriate output file to view by browsing, as shown on next page.
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r

&

Cancel

i

Fil= Marme: Directories:
[ rigk.out.out chirawdzsampledata
B ahpout.out - = -
B ingressout.out — [= irawds —
() poaoutput.out [ sampledata
B riskahpoutout
[ riskout.out
— =
Lizt Filez of Type: Drrives:
[ O files x| [c: =]
Pl | Fikintay | Bk |
950 0.336 2
944 0.430 3
1043 0.a10 4
1074 0.485 3
1025 0.830 4
23 0.925 5
975 0.594 3
824 0.926 5
as0 0.927 5
852 0.931 5
2EE 0.932 5
837 0.932 5
951 0.932 5
936 0.602 4
1083 0.933 5
957 0.933 5
a09 0.603 4
389 0.604 4
fatae] 0.935 5
394 0.935 5
945 0.935 5
956 0.935 5
Mne 0.605 4
786 0.605 4
patatal 0.937 5
1017 0.938 5
349 0.938 5
fatatal 0.607 4
976 0.939 5
fatal ] 0.939 5
993 0.608 4
1016 0.608 4
995 0.939 5
1045 0.940 5
1012 0.609 4
a0o 0.941 5
Mna 0610 4
a03 0.942 5
pata o] 0611 4
1029 NE12 4
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5.3.3 Displaying Risk output in shapeform
To view the Risk Assessment output in shape file form, the user should click on the

button, which is just below the *Risk Assessment’ menu or he or she should
click on the *Risk Assessment’ menu and then click on the submenu ‘Display RISK
Output in Shape Form’, as shown on the screen below:

#2 Improved Risk Assessment for Water Distribution System { IRA-WDS } Yersion 1.0.1

Eile  [1ata Preparation Contamination [ngresz Bipe Condition Azzezzment Ayl indow  Model Help

Rur kModel
“@@mm Digplay BISE Output in Text Form

= Dizplay RISE, Output in T able Form
% IRA-WDS1

Digplay RISE Output in Shape Form

«] FCAOUL: Themet s

ﬂ Wdstesttheme.shp

ﬂ Wdstestnode.zshp
L]

ﬂ Sewertesttheme sh

This opens the ‘Display Theme' message box asking the user to specify which theme
represents the water distribution system pipe theme, as shown below:

#! Display Theme [ X
Chooze the theme representing vour Pipe Hetwork, Ok
| Wistesttheme. shp =] Cancel

Widstesthode shp
Sewertezttheme. shp
Sewertestnode. shp 1

Canaltesttherne. shp

Canaltesthode zhp

#! Display Theme

Chooze the theme representing your Fipe Hetworl.

| w/dstesttheme. shp =] Cancel

Once the user has selected the appropriate theme representing the water distribution
system pipe network and has clicked on the ‘OK’ button, the ‘Convert Theme
dialogue box appears on the screen; this asks the user to give the name with which he
or she wants to store or convert the selected theme, as shown on next page.
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#} Convert Wdstesttheme.shp

- = =N ~ Cancel
[=r avirawds

.l
File M arme: Directories: 0K |
| riskout.shp chavirawdzh zampledata

& ampledata

Dirives:

I —

The program then opens the ‘File Select’ dialogue box for selecting the Risk
Assessment output file as *.out, from which attributes for ‘Risk Index’ (RISKIndex

and RISKRank) are to be added to the output theme, as shown below:

2 Select RISK Output File

X
File M arne: Directaries: 0K |
| riskout.out chavirawdshsampledata

B ahpout.out = = =t - Cancel
B ingressout oot = avirawds

(B poaoutput oot & :zampledata

B rizskahpout out

Lizt Filez of Type: Dirives:

| Ot File =l e B3

Once the user has selected the appropriate filename and clicked ‘OK’, the program

shows the progress meter, as shown below:

2} Current Status... ) EI

Began Job: August 29, 50718 P B:07: 27 Phd

‘wharking on Ligt [term # 3 out of 3
‘wharking on Secand Quarter...

On completion of theme generation and attribute addition, it displays the* Completed’

Info message box, as shown on next page.
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x

O Completed

After clicking the *OK’ button on this message box, the new shape-file is added to the
IRA-WDS data viewer. The ‘RISKOut’ theme legend needs to be changed by the user
and rather than viewing the theme in a single colour, it can be viewed by unique
values of ‘RISKRank’, as shown below:

2 Improved Risk Assessment for Water Distribution System { IRA-WDS ) Yersion 1.0.1 == x|
Eile  Data Preparation Lonta noress Bipe Condition Assessment  Bisk Assesement  Window  Model Help

8] [x] EEEEE T S SR ] 2]

. 13091 83 «
‘ ST 42369 T
& IRA-WDS1 = B
«7 RISKDut: Riskouti™]
2 Max
AV
4 v
S
{7} PCAOut: Praouts
N v
Nz 1
ER| "\\\
N v
S i
= x;mwnated Pipes )\\
I} Wdstestthemeshp
¥ wdstestnodeshp ‘\_
] Sewertestthemesh \
_| Semertestnodeshp
£} Canaltestthemeshy ¥
_| Eanaltestnode shp \ L \‘
#] Fublink shp 4
_| Fwbnodeshp & i
_| Seilboundshp
[ -
[z
s
4
| Gwtshp
==
| Pressureshp
=1
I -
K
EE
13
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