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IDENTIFICATION OF MSF APPROACH’S

INTRODUCTION

CONSISTENCY ;

 Accurate Validation of MSF approach
« Comparison with other Current Weight ;

Selection of relative weights for different indicators is a critical step during assessment of composite hazards and risk.

. A new Matrix based Statistical Framework (MSF) for weight assignment can be considered as an interacting approach for
assigning weights for a large number of indicators..
MSF is based on the valuation of the correlation matrix and Eigenvector associated with Eigen value.

. . Relying on the inter-build up methodology, MSF can fulfill the negative impacts of using individual current weight applyin
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methods.
[ ] [ ] [ ]
Current Practices of Weight Assignment
FINDINGS
. 1 1 L] [ ] [ ] L] L]
Equal Weighting Validation: Vulnerability Map with Storm Surge Hazard Map
 Expert Weighting £z 2
° Survey Weighting Socio-Economic Vulnerability Map %] Storm Surge Hazard Map %]
. . . Matrix-Statistical Weight Approach ¥ o
 Using Eigenvalue as Analysis Factor | |
* Correlation Analysis
Study Area -
Study Area Map -
0% Z ,F“ﬂ-
: 7 ‘«‘;‘ Pl : Bay of Bengal Bay of Bengal
) Y ; Fo % / ->;*4*" ,JL S Legend " Legend N
% Y72 o A ’jg q‘; ' e S Sundarban - <5L\ ﬁs—s Sundarban - ﬁﬁbs
"""" 2 244 403 : ﬁtrix-Statistical Weight Hpe | | ptorm Surge a'a
Z % 1‘6 {0y & %,ﬂ ' Low s “1 21 I Low s
,‘,‘:(‘4.'_ ,] 4 (9 - Medium ‘ Medium
NN .,g'ﬂ i B High ¢ e o ! B High == ook
;: 1 - ,{*,'\> ( “ "'}/V.., ¢ g Y ~ — 89°00E S000E 91°00°E 92°00E 93'00E 20°00°E 90U0E
XA Indicators Weight through MSF Approach Indicators Weight for Current Practices
Bay of Bengal 2,
Wt = E Vulnerability Explicit Weighting Statistical Weighting
z Legend 2 %‘P{ g Indices Largest Eigen Value
2 SiRaaER \ s & Social Index Indicators 2.955 o Expert Eigen value as ' _
. Ecte e Ta Ao 1.355 Equal Weighting Weighting Analysis Factor Correlation Analysis
Study Are o 2w o Disaster Bearing Capability Index Non-Structural Measure Structural Measure Social Index
Indicators s T No. of Population 20 15 39.55 9.84
. ' Population Density 20 25 20.36 23.87
METHODOLOGY 2 60.00 Social Index Male-Female Ratio 20 10 16.79 27.95
 The specific indicators set can depend and rely on their inter-build up| % 0w s 2 2L 12.33 2.1
o S
methodology which can easily diminish the double counting effect and | E§ - :wseho_'dIN;’rnber 2 2 10 1519
dependable relation based regression effect. EE 16.42 25.07 24.65 527 2539 T T
* The validation of expert judgment and indicators’ individual impacts can S oo - - - io Soci Type o Borehold — = e 2
i ) p J g p No. of Population Population Density Male-Female Ratio Social Dependence Household Number N Crate 33.33 20 33.54 0.32
eaS|Iy determ!ne. . . . . . Economic Index Poverty 33.33 30 27.21 49.28
 Where there is a very large set of indicator, this customize approach can give o 6000
h | It b d liable basi £ ' Disaster Bearing
the almost accurate result based on a reliable basis. % & 4000 L ol Ll
.§ g 20,00 Structural Measure
VMISF Wiethodology :-; g 48.34 3.85 47.81 Water Supply 25 10 26.14 74.25
* g =0 Type of Household Road Grade Poverty Road Density 25 25 23.28 7.26
Set of Indicators Spatially {N x N IViatrix) © - : — Cyclone shelter 5 30 20.02 376
- Disaster Bearing Capability Index Disaster Bearing Capability Index iR o 2 3056 1473
Summation *of Squared IViatrix % _ Non-Structural Measures £0.00 Structural Measure T ' '
s R
Correlation Vatrix gg jz.zz 40.00 Measure
- E s 20'00 | 70,00 Drinking Water
A Set of Eizen Vvalues zg 20 : 1216 - el Availability 33.33 30 48.83 20.58
- §'E O-O_Ok_ —— __. ‘| | 0.00 __E. 5 1058 Education Level 33.33 50 29.83 36.53
I The Largest Eigen Value I prinidng Water Avafdiion Level Labor Raro Water Supply Road DensitCyclone Shelter Polder | 1| abor Ratio 33.33 20 21.33 42.89
| Associated Eigen Vector B Wolaht Appoach > f[ae 4] e e . 4 % GO e A [ 2 ¥
) ¥ )
Expected Relative Weights % g Mﬂ"\ ] Té Q : Mﬂ‘»'\
— o "RL - (o) o/
(] [ o o Vo4
Application of MSF Approach = é ] & &
g ? m m £ igesr:‘r;ldEEblg?ai::Weight wé%ﬂ g kg";%s
SOCIO-ECONOMIC VULNERABILITY INDICATORS = E T 8 o
o = e
: : = Eﬂ) E T vie SR NICE Map Comparison Combined Result
SOCIO'ECOIlomlC Vllhlerablhty 1 Socio-Economic Vulnerability Map P
O é Expert Weight Approach ;
‘ by m E Storm Surge Hazard Map (Base Map) In Percentage (%)
Storm Surge Hazard Harmful Impacts O oY) 3 1 T i
o z .6 Similar Semi-Similar Dissimilar
¥ =
' Indexes | g E Base Map — Matrix Based Statistical Approach 49 27 24
/ \ gl Base Map — Equal Method 41 31 28
1 = Base Map — Expert Method 42 29 29
Social Index Economic Disaster Bearing Capability BaseMap Bligen Analysis 22 > 2=
Indicators Index Indicators Index Indicators Base Map —Correlation Analysis 48 26 26
I Non-Structural Measure | I Structural I CONCLUSION
¥ v t
. ‘ N b
Humberof Populatan Road Crads Diﬁ:’;agbt\;:;er Water Supply . Matrix based Statistical Framework (MSF) as Weight Approach, gives the best 49% similarities and only 24%
Population Density Type of Household Road Density dissimilarities in comparison analysis where, no other comparisons could not come forward in this raceway. This
: Education Level proves that MSF method is better compared to other current weight methods.
Social Dependence Poverty Cyclone Shelter . . . . .
Ratio of Labor . MSF weighting approach methodology is understandable, definable and can also produce reliable results.
Male-Female Rato Polder Continuation of risk minimization cycle can be possible by considering next least adaptive response spatially.
Household Number
Institute of Water and Flood Management (IWFM), Bangladesh s & R T S s oy % |
. . . . IS WOrK IS a part of author's Master's thesis, which Is supporte Yy pro;ect that carried out under
University of Engineering and Technology (BUET), Dhaka, Bangladesh j . S g : . G .
y g g gy | ), ‘ g the Collaborative Adaptation Research Initiative in Africa and Asia (CARIAA), with financial support from the

Rubaiya Kabir, Masters Fellow, DECCMA-Bangladesh, Email ID: orchi36@gmail.com |

UK Government’s Department for International Development (DFID) and the International Development
Research Centre (IDRC), Canada. Website: www.deccma.com.



mailto:orchi36@gmail.com

