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v Vietnam is severely affected by floods, which cause
damage to people and assets

v Current flood risk management does not include
private precaution

v' Governmental damage assessment does not include
Indirect damage

v The flood damage models did not apply for Vietham
yet.
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» Results about the phases of the flood risk
management cycle including the preparedness,
response, damage and recovery from interviews with

households and small businesses in Can Tho will be
presented.

» Multi-variate flood damage models base on regression
trees and bagging decision trees are developed to
select the more important damage influencing
parameters and promising alternative flood damages
models for Can Tho city of the Mekong delta.
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Can Tho city is
considered the
economic,
educational and
cultural centre of
the Mekong delta

Area: 1,390 km?

Population: 1.2
mil. inhabitants

Influence by
riverine and tidal
flooding
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Development of questionnaire for
households and businesses

~

Pre-test

Face-to-face interviews with
households and businesses about
flood season 2011
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Flood damage analysis
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Development of flood damage
models
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Survey was conducted in Can Tho city about flood season 2011

Start in
January

480 flood -prone hoeholds and 378 busmesses In 4 dlstrlcts '

of Can Tho city.
o W s Y S

70 guestions for households and 88 questlons for busmesses :‘%
about the following topics:

4 Flood characteristic, preparedness, early warning and

1 emergency measures, damage to household and business,
recovery, risk perceptlon

Endin
February
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Flood damage analysis:
preparedness, response,
damage and recovery
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Not undertake measure i

Elevating floor

Use mobile water barrier

Olo |
Avoid expensive furniture '66‘ P 'HUUSEEhU'dS (%)

H Businesses (%)
Join ne|ghbor" \(\0\ ‘ |
Gattifo |° 0‘\\((\0666
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Household (%) Business (%)

Flood experience 74 65
Received warning 71 70
Applied emergency mesures 86 84

Emergency measures

Move furniture

Save valuables

Move vehicle

m Househo

Pump water out m Businesses

Seal doors

Move goods/ products

o) 20 40 60 80
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Median values Household Business
Water depth in house (cm) 30 20
Duration (days/month) 8 7
Distance to river (m) 10 20
Total damage (USD) 333 152
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Direct damage (median) Indirect damage (median) Ratio
(indrect
Data damage/
Dsimigjéo tgignriitgﬁt Total Sale c(i;c;rease Losses(USD) direct
0 damage)
Home 19 48 238 40 594 2.5
appliances
Production 119 14 285 30 95 0.3
facilities
Total for 48 10 152 40 209 1.4
business
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Flood damage models: stage-
damage function, regression
trees, bagging trees
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Flood characteristic Preparation, Response
Water depth (wst) and Emergency

Duration (d) Precaution (pre), Early warning
. (wt, wi, wte), Emergency

llegle veleeisy (1Y) measures (em), recovery, risk

Contamination (con) perception, flood experience

Building characteristic Socioeconomic status

Building value (bv), content Socioeconomic status Plapp
value, building quality (bq), floor (socp)

space of building (fsb), damage Age (age), income (inc), elderly
to households and businesses, person (eld), children (chi),
loss ratio, house size education,
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bv < 3.201e+007-A\bv >= 3.201e+007

wt<05/aw>=05 inc <55AINC>=55

bg < AT >=35

0.45438 0.77029 0.29557

- . <45 Avs=45 d <ZAd >= 464
No. of decision '
nOdeS fsb < 49.75 /&Fsb >= 48476 0.5 A\eld >= 0.5 bv < 2.378e+008 Lbv >= 2.378e+008 018795
bv:3 |
d: 3 0.30808 0.157650.053454 0.12344 age < 635 /%@ge >= 635 d < 116\d>= 116
wt:2
e|d2 wt<6Lwt>=6 04 89eld<0.5ld>=0&0 214
bq’ Inc, be’ W, age, Wi < 0.5/ >=05 008931 008544001841
socp, v: 1
d < 58 /4 >= B8 < 1.8722e+008 R\bv >= 1.8722e+008
Minimum number of )
. . p < 7.5 £Qsocp >= o
case in terminal node Gl fiEio
Is 20 0.01%9330. 0699
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by < 3.201e+00 200y >= 3.201e+007

wt < 0.5 Wt >= 0.5 inc = EB3ujne >= 5.5

0.45438 0.7T029 bg<35&bg>=35

Sl
ve< 45y >=45 0.060815

< 49, 4.f5h >= 49,
fsb < 49.75 «fsb >= 49.75 0.08%073

0.30808 015765
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Out-Of-Bag Feature Importance
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Wst D Y CON EM PRE EPRE FE KH NFE FSB BGQ BY AGE HS CHI OWN INC SOCP Wl WTE ELD WT Wst
Feature Number

Feature importance variables: bv, bq, fsb, v,
d, socp, Inc
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* Many people in Can Tho city have flood experience and were
well prepare for the flood in 2011

«» However, households are more vulnerable than businesses
since they live in lower quality buildings and are exposed to
higher flood intensities

** Indirect damage of business is 1.4 times higher than their direct
damage.

* Only 25% of businesses and 35% of households had repaired
their houses 3 months after the flood

% Important damage-influencing parameter are building value, flood
duration, building quality, income, floor space of building
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