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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 perspective, 
gives a holistic and comprehensive picture of risk problem, 
useful for risk understanding, land-use planning and public 
investments at local level. 

URBAN RISK INDEX, URI, SEISMIC HAZARD
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URI, SEISMIC HAZARD 
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The total risk or urban risk index, URI, depends of the potential direct 
impact of the earthquake denoted here as physical risk RF, and the 
indirect effects given by an impact factor (1+F), based on an 
aggravating coefficient, F.
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TRANSFORMATION FUNCTIONS

Descriptor Units

XRF1 Dead people Number of deaths per 1,000 people

XRF2 Injured people Number of people injured per 1,000 people

XRF3 Homeless people Number of homeless people 1,000 people

XRF4 People who lost their job Number of people who lost their job 1,000 people

XRF5 Damaged area (housing) % (destroyed area / constructed housing area)

XRF6
Damaged area (industry, health sector, 
other)

% (destroyed area / constructed industrial, health, other)

PHYSICAL RISK DESCRIPTORS, UNITS

RF WEIGHT
FRF1 25
FRF2 22
FRF3 18
FRF4 5
FRF5 20
FRF6 10

TOTAL 100
Damaged area P[0 20] (% destroyed a / constructed a)
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AGGRAVATING DESCRIPTORS, UNITS

Aspect Descriptor Units

Social 
Fragility

XFS1 Slums-squatter neighborhoods Marginal settlements area / locality area

XFS2 Mortality rate Number of deaths per 10,000 people

XFS3 Delinquency rate Number of crimes per 100,000 people

XFS4 Partial social disparity index Index between 0 and 1

XFS5 Population density Inhabitants / Km2 of constructed area

Lack of 
Resilience

XFR1 Hospital beds Number of beds per 1,000 people

XFR2 Health human resources Human resource in health per 1,000 people

XFR3 Public space Public space area/ total area

XFR4 Rescue and firemen manpower Rescue personal per 10,000 people

XFR5 Development level High stratum area / locality area

XFR6 Community participation Number action groups by locality
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TRANSFORMATION 
FUNCTIONS

FACTOR F WEIGHT

Social Fragility

FFS1 18
FFS2 4
FFS3 4
FFS4 18

FFS5 18

Lack of 
Resilience

FFR1 6
FFR2 6
FFR3 4
FFR4 12
FFR5 5
FFR6 5
Total 100

Marginal settlements area / locality area P[0.05 0.75]

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

Comuna 1

Comuna 2
Comuna 3 Comuna 4

Comuna 6

Comuna 5

Comuna 7

Comuna 8
Comuna 9

Comuna 10

Comuna 11



DAMAGED AREA (%)       Romeral and Benioff Faults



RF
COM2 0,55
COM3 0,47
COM11 0,39
COM1 0,25
COM9 0,18
COM8 0,18
COM4 0,15
COM10 0,07
COM5 0,04
COM6 0,03
COM7 0,00

Physical Risk, RF



F
COM2 0,77
COM5 0,73
COM9 0,63
COM3 0,61

COM10 0,52
COM11 0,43
COM4 0,41
COM6 0,36
COM1 0,34

COM8 0,32
COM7 0,26

Aggravating Coefficient, F
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COMUNA RF F RT

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

La Fuente (C10) 0,07 0,52 0,11

La Macarena (C11) 0,39 0,43 0,55

RT

Very High 0.70 - 1.00
High 0.45 - 0.69

Medium-High 0.30 - 0.44
Medium-Low 0.15 - 0.29

Low 0.00 - 0.14

URBAN RISK INDEX RESULTS FOR MANIZALES CITY



RT
COM2 0,97

COM3 0,75

COM11 0,55
COM1 0,33

COM9 0,30

COM8 0,24

COM4 0,21
COM10 0,11

COM5 0,07

COM6 0,04
COM7 0,0024

Total Risk, RT
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Some districts of downtown are in 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 socio-economic development. 

The ranking of other districts in the high and high-
medium risk ranges was due to, mainly, the social 
fragilities and the lack of resilience of the communities.

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

Risk Identification index, RMIRI, is a measure of level of 
education and the knowledge and understanding of risk

Risk Reduction index, RMIRR, involves prevention and mitigation 
measures. 

Disaster Management index, RMIDM, involves measures of 
response and recovery. 

Governance and Financial Protection, RMIFP, measures the 
degree of institutionalization and advances in risk transfer. 

DISASTER RISK MANAGEMENT INDEX, RMI
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Index, RMI
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Subindicator of 
Risk Reduction

Subindicators of 
Disaster 

Management
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Financial 
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Risk Reduction Indicator, RR

Disaster Management Indicator, DM

Financial Protection Indicator, FP

Application of Membership 
Functions and weighted sum

RMI, Disaster Risk Management Index
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1990 1995 2000 2005
RMIRI 13.9 39.2 56.2 70.0
RMIRR 36.5 39.2 77.0 81.8
RMIDM 10.5 32.3 32.3 32.7
RMIFP 14.6 57.6 61.3 66.8
RMI 18.9 42.1 56.7 62.8

Risk Management Index (RMI)

RMI - Manizales RMI - Manizales

FP
DM
RR
RI
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The disaster risk management index has been useful to evaluate 
the city administration performance on integrated 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. 

CONCLUSION
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