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“Essentially, all models are wrong, but some
are useful”

George E. P. Box
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Need for Disaster Risk Quantification

e Before — Poor identification of extremes — no geography, no science, no
engineering

e Key questions before an event with respect to management of disaster risk are:

. How much is at risk?
. What would it take to reduce the risk?
. Where and what can we prioritize as interventions?

. What are their costs and benefits?



Product Purpose Scale Data Requirements Cost
A ; : g Low: Requires global,
Qualitative national risk For advocacy and initiation of : > q = 5
; d National regional, and/or national L
profile DRM dialogue
data sets
To engage communities,
Community-based disaster 929 ) ) L ) Low: Typically based on
: communicate risk, and Community level : i $
risk assessment ; historical disaster events
promote local action
0 it . Frick For advocacy and initiation of Low-moderate: Requires
nti nationa : :
= w:;ﬁ e = e DRM dialogue based on Mational global, regional, and/or 3%
P quantitative assessment national data sets
To inform design of building-
_ ; 'q ABHng Moderate-high: Requires
Asset-level risk assessments, level/asset-level risk
; : £ Z high-resolution local data for
including cost-benefit and reduction activities and Building / infrastructure level : 1%
' large spatial areas with clear
engineering analysis promote avoidance of new :
: articulation
risk
Macro-level risk assessment : . . Moderate-high: Requires
: : i To inform urban/regional risk : E
for risk reduction, including Urban, regional, national ~ moderate to high resolution $5%

cost-benefit analysis

Risk identification to identify
critical infrastructure and
establish early warning

reduction measures

To inform preparedness and
risk reduction, based on
understanding of potential
damage at the regional/local

across large spatial areas

Moderate-high: Requires
asset-level information
across large spatial areas

Urban, regional, national

$$-$%% [broad range
depending on geographic
scope)

systems
¥ level
For financial and fiscal
High: Requires high-
Catastrophic risk assessment assessment of disasters and : : ]
Mational to multi-country  resolution, high-quality data $35%

for financial planning

to catalyze catastrophe risk
insurance market growth

of uncertainty




Solution - Disaster Risk Quantification!

he southern part of Mali is part of the B Flood Prone Areas

Miger River hasin. The Niger River in Lin 100-year flood eatent
Mali covers 25% surface area of the total

basin Its principal tributary in Mali is the Bani

River, which llows Into the Niger River at Mopti

The Senegat River flows through western Mali,

whereéas northern Mall has almost no surface

water due to the desert conditions,

The flood potential of Niger and Senegal Rivers
an be seen in the main map. In Mali, the
greatest flood potential ocours in September
until November following the mast inténse and
sustained rainfalls from the July-October rainy
seazon. The Inner Delta in central Mall southwest
of Timbuktu is a prominest feature in which the
river gradient is low, Seasonal floods in this area
ral

provide an excellent area for Rshing, agricub

o .
land and grazing area for cartle. Peak river flows - T,
upstream of the Inner Delta generally occur in -
. -
September. The Inner Delta system causes some oL
delay in the peak flows downstream along the
Niger River, towards the northeast
The national scale of these profiles means the
focus is on river Aooding, and surface flooding
{including urban Aood) is not included in the risk
estimales
Modeled Impact
Population
Annual sverage e 500,000 people eapossd Kev fitls
Vebne 1D yoar 15m people e
1-in-50 year 1.5 million paople expoied « Mali's vulnerability to flooding has been
Bulldings ywin several Hmes in the past decade [eg
AAL e §250 million damage 2013, 2013, 2016). In 2011, more than 60,000
Vi l0 peal — TS0 il e ma g peaple wers affected by floods
1-in-50 year $1 biltlar damage s Based on informats m UNDF’, there have
Education and Health Facilities been ever 3 million people impacted by foods

ir Mali in the past 30 years

Annual iverde e 100 itled enposad

L-ine 1D yoar B50 lacilithes axposed

1-im-50 year 1,500 facilities guposed

Transport

Annual avorage ee— 0

kilometers saposed

LH 10 yidr — 1,000 ki [omalers fp
1-1A-50 yaar 2,500 kilometers #xpos
Agriculture
AAL o §10 millan crop damage
il joar e————— 5 rp damags e " "
1180 year $40 million crop damage with ihese harards, snd the

siats. For mare detail ee the




What is Disaster Risk Quantification

A quantification of the likelihood (probability) of
estimated property, infrastructure, monetary or
casualty losses caused by adverse natural event in a
specific area.

Fatalities, injuries,
displaced persons
Damage to

buildings,
infrastructure,
financial loss

Hazard Exposure Vulnerability Impact
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Data sets in its Analysis

Event scientific data

Census data

Expert knowledge

N P el
Gross Capital Stock (USD)
bl g An -

Vulnerability/Built
Data Social Media
9

Socioeconomic data



How to quantify future risk?

Vuinerability function > Loss

o O

EQ Magnitude | Attenuation refatfon> Site Intensity
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08 (2328 L}
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OEF 538 / \‘\ % . . .
Size of loss is not directly
proportional to the magnitude

of the earthquake



Output: EP curves and implications

Loss

// * Prob. modeling provides

evidence for financial
decision making

* We need to be mindful of

__ Feturn Period sensitivity and uncertainty in
Experience the models




Output: Maps, Hazards and decision making

RISK SUMMARY

ali's population stood at 17.5
million in 2015 and its population
has a growth rate of 3% each

year. It is a sparsely population country
with most of the population living in the
southern part. Approximately 60% of

the population lives in rural areas’, with
the urban population concentrated in

the capital city, Bamako {population L8
million®}. The country is one of the g
developed countries in the world; 445
of the population lives below the poverty

2010 Population
People par km

o B aso

line” and Mali's Human Developmer|
Index is 0.442

The major agricultural region is sou
Mall with most production between
Bamako, Mopti and Sikasso along
the banks of the Niger River. Mali's
agricultural sector accounts for 42
GDP and B0% of overall employr
Agriculture in Mali is dominated by
v subsistenc

scale traditional rain-
1

2010 GOP

USS per ke

[ Population 17.5 million*
,-’{{\J DROUGHT

roughts are sustained
perinds of below-normal
water avnilability. Droughts

occur due to natural atmospheric
wariability (e.g, El Nifio conditions),
desertification caused by land
degradation. Increasing rainfall
variability and extremes are
increasing drought hazards, already
comman in the Sahe

This risk profile assesses
hydrological drought impacts

an population and the effects

of agricultural drought on crop
income. Hydrological drought

Is characterized by estimating

the potential deficit of water
availability in rivers and reservoirs.
Agricultural drought is assessed
by estimating the potential for lack
of rainfall and its impact on rainfed
est deflcits in
availability
r In the nerthern reglans of Mall

agriculture. The gre
precipitation and w:

oct

{see main map)

ltural income loss refers to the
value of crops lost due to drought,

Modeled Impact

Population

yaar

| AVETI — 00,000 pecple iffe

*2015 estimates

with the loss eg
long term average crop prices.

These are modeled estimates and
are inherently uncertain. Based on
the historical numbers recorded
from previous droughts, the modeled
numbers for affected population are
probably con Ay mates,

In part, this could be the result of
not taking into account emergency
measures in reality which reduce the
impast

lion
$150 miltlon

650,000 peaple affected

very low

L |
]
=
o
Key Facts
s are a rocurrent
r Sahel region. The

food crises includ
1974, 1983-1985, 2002-20
and 2015-2018, which was
5/2016 El Nifi

agricultural
are advers
Approximat
during the 1
this analysis does not accou
livestock

€

ali is vulnerable w flooding
predominantly in the southern
regions. Damage of $600 million to

crops and $1 billion of damage to the building
stock may occur in at least one flood in 3
person's lifetime. It is expected that on averag:

each year, over 500,000 people will be affected
by flooding, On average, each year flooding s
expected to affect 300 education and health
facilities.

It is noted that the estimated number of
affected people and the bullding damage are
high compared to (limited) historical records
Uncertainties in the modeling, but also under-
recording of historical event impacts may
explain this, Further analysis of flood risk to
people and assets in Mall is required.

Bamako, Segou and Kayes regions contribute
most to the national estimated bullding
damage and affected population. Gas, however.
has the highest risk relative to the population
and value of bullding stock within the region.

Asset Distribution

Bulldings
4 Damage

Education
and Health
Facilities
Facilities
exposed

Transport
Km exposed

Flood
Exposed Population
[average per year)

Average Annual Loss
Pas Province

Average Annual Loss per Province
Relative to national total




What can we do with this information?

Quantification
of risk
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