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URBAN RISK INDEX, URI, SEISMIC HAZARD

The construction of an urban risk index, considering mainly the
seismic hazard, took into account “harder” aspects of risk,
based on the physical vulnerability of the urban center, but also
the “softer” aspects, considering an impact factor obtained from
the social fragility and the lack of resilience of the communities.

This first composite indicator, in its disaggregated p ivelle L
gives a holistic and comprehensive picture of risk | 11| R
useful for risk understanding, land-use planning
Investments at local level.

........
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URI, SEISMIC HAZARD

The total risk or urban risk index, URI, depends of the potential direct
Impact of the earthquake denoted here as physical risk R-, and the

Indirect effects given by an impact factor (1+F), based on an
aggravating coefficient, F.

R =R-(1+F)

Physical Risk Physical Risk Factors Physical
Descriptors Risk, Ry \
e e b
Use of transformation functions 1 P === === = - o [
L e == I ' Weighted sum ! : Application Total Risk,
; = 1 I 1 of Equation 1 R.
=l "
|/ e
: s
i
Aggravating e i : — Aggravating
Coefficient Aggravating Coefficient coefficient, F
Descriptors (SF, (SF, LR)
1 R
I_I\}

D.C.Suéarez O.; O.D.Cardona. Institute of Environmental Studies — IDEA — Universidad Nacional de Colombia Sede



W INACUIUIN
" DE COLOMBIA

AL

. SEDE MANIZALES

IMPROVEMENT AT LOCAL LEVEL: THE MANIZALES CITY CASE STUDY

AX IDR

URI, SEISMIC HAZARD

XRF1

Xrr2

XRF3

Xrr4

XrFs

XrF6

XRF7

Transformation
functions
application

R: :ép_ Wrri© Frei
i=1 F

Transformation
functions
application

: Transformation |
1 functions
1

Frr1 | Wrr1
Frez | Wrr2
Fres | Whees
Frea | Weea
Fres | Wres
Frrs | Wrrs
Frez | Weer
Fess | West
Fro | Wes2
Frss | Wes3
Frss | Wesa
Frss | Wess
Frri | WErt
Frre | Wrre
Fers | Wers
Frra | Wers
Frrs | Wers

F =gWFs' FFs+gVVFRj' Fer;

i=1 j=1
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PHYSICAL RISK DESCRIPTORS, UNITS

Descriptor

Units

=r1 | Dead people

Number of deaths per 1,000 people

=e> |INjured people

Number of people injured per 1,000 people

re3 | HOMeless people

Number of homeless people 1,000 people

=e4 | PE0ple who lost their job

Number of people who lost their job 1,000 people

res | Damaged area (housing)

% (destroyed area / constructed housing area)

Damaged area (industry, health sector,
RFé | other)

% (destroyed area / constructed industrial, health, otl

TRANSFORMATION FUNCTIONS

1.0
0a F
nE F
T
nE r
05 |
04 F
02
0: ot
(1 I
0.0

] 4 3 iz 6 i
Damaged area P[0 20] (% destroyed a / constructed a)

R, WEIGHT
For 25
Foe 22
Faes 18
FRF4 5
Fpl:'; 20
Frors 10

TOTAL 100
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AGGRAVATING DESCRIPTORS, UNITS

Aspect Descriptor Units
Xes1 | Slums-squatter neighborhoods | Marginal settlements area / locality area
Xeso |Mortality rate Number of deaths per 10,000 people
F?&cl)gcill?':y X3 |Delinquency rate Number of crimes per 100,000 people
Xes4 | Partial social disparity index Index between 0 and 1
Xrg5 | Population density Inhabitants / Km? of constructed area
Xer1 |Hospital beds Number of beds per 1,000 people
XeRro |Health human resources Human resource in health per 1,000 people
Lack of |Xggr3 |Public space Public space area/ total area
Resilience Xera | Rescue and firemen manpower | Rescue personal per 10,000 people
Xers | Development level High stratum area / locality area
Xere | COMmunity participation Number action groups by locality
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TRANSFORMATION
FUNCTIONS
1.0
[T
EJ: : FACTOR F WEIGHT
0a | Fre, 18
zi I FFSZ 4
% Social Fragility | Feea 4
005 0.4 i ] [ iK1} o758 FFS4 1 8
Marginal settlements area / locality area P[0.05 0.75]
Fros 18
1.0 1o FFRl 6
E;: o FFR? 6
(1 - LaCk Of FFR3 4
! s | Resilience Frns 12
E: 0.4 Fegs S
0.2 5 FFRB S
0.1 Total 100
0.0

Hospital beds P[0.05 0.75]
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MANIZALES DISTRICTS: “COMUNAS”

Comuna 8
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URBAN RISK INDEX RESULTS FOR MANIZALES CITY

COMUNA R, F R,

Atardeceres (C1) 0,25 | 0,34 0,33

San José (C2) 0,55 | 0,77 0,97

Cumanday (C3) 0,47 | 0,61 0,75

La Estacion (C4) 0,15 | 0,41 0,21

Ciud Norte (C5) 0,04 | 0,73 0,07

Ecot Cerro Oro (C6) 0,03 | 0,36 0,04

Tesorito (C7) 0,00 | 0,26 0,00

Palogrande (C8) 0,18 | 0,32 0,24

Universitaria (C9) 0,18 | 0,63 0,30 R;

La Fuente (C10) 0,07 | 0,52 0,11 Very High 0.70 - 1.00
La Macarena (C11) | 0,39 | 0,43 | 0,55 High 0.45-0.69

Medium-High | 0.30-0.44
Medium-Low 0.15-0.29
Low 0.00-0.14
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URI, SEISMIC HAZARD

Some districts of downtown are Iin the range of very
high risk. This situation is due to the earthquake
vulnerability of some construction classes but also due
to the highest levels of social disparity, population’s
density and low level of souo—economm development.

¢ £

The ranking of other districts . in. the: high .and high-
medium risk ranges was due 1o, mainly, the social
fragilities and the lack of reS|I|ence of the commumtles

11111
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DISASTER RISK MANAGEMENT INDEX, RMI

The RMI was constructed by quantifying 4 public policies, each of
which has 6 indicators.

Risk Identification index, RMlg, IS a measure of level of
education and the knowledge and understanding of risk

Risk Reduction index, RMI,g, involves prevention and mitigation
measures.

Disaster Management index, RMI,,, Involves measures of
response and recovery.

Governance and Financial Protection, RMI.,, measures the
degree of institutionalization and advances in risk transfer.
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RMI, Disaster Risk Management Index

Subindif:ators of Risk Identification Indicator, RI
F_‘)'_Sk _ Application of Membership
Identification Functions and weighted sum
Subindicator of
Risk Reduction Risk Reduction Indicator, RR Risk
= Management
g f = / Index, RMI
Subindicators o 4 ~ ; .
Disaster Disaster Management Indicator, DM
Management Application of Membership

Functions and weighted sum
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Protection
Risk management
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Risk Management Index (RMI)

1990 1995 2000 2005
RMIg, 13.9 39.2 56.2 70.0
RMIg 36.5 39.2 77.0 81.8
RMI 10.5 32.3 32.3 32.7
RMIp 14.6 57.6 61.3 66.8
RMI 18.9 42.1 56.7 62.8
RMI - Manizales RMI - Manizales
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CONCLUSION

The disaster risk management index has been useful to evaluate

the city administration performance on Iintegrated risk
management, using benchmarks to evaluate the improvements
on urban planning, environmental protection, housing relocation,
building code enforcement, disaster preparedness, insurance
and warning systems, among other issues of risk management
related to development.
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