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1. Introduction
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1. Introduction

Health risk problem

Flood related health risk are categorized into

» Short term, such as injuries , death and disrupted health services,
» Midterm like; water contamination, and communicable diseases,

» Long term consequences , such as disability and mental illnesses.

Diseases

» Outbreaks of both water-borne and vector-borne diseases

» Common consequent diseases are;

cholera, other diarrheal diseases, malaria, hemorrhagic fevers, et al.




2. Risk assessment of flood in China

2.1 Models and risk indicators

R=(ExH)xP
e P =F x|

R-risk, E-exposure, H-hazard, P-possibility,

F-frequency , |- modified parameter of land surface

Risk indicators:
Affected population; transfer population; death
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2.2 Hazard assessment

Correlation between rainfall (rainstorm) and destroy

capacities of flood in flooding areas

Rainfall
Largest Largest Largest Largest Largest Largest Largest

1day 2days 3days 4 days 5 days 6 days 7 days
rainfall rainfall rainfall rainfall rainfall rainfall rainfall

total

Of flood rainfall

destroys

Population 0.299** 0.464** 0.551** 0.598** 0.627** 0.643** 0.653** 0.66/**

pILiTZIFJn 0.227** (0.383** (.478** 0.527** 0561** 0.585** 0.599** (0.621**
Death 0.210** 0.281** (.330** 0.345** 0.358** (.364** 0.370** (.379**

www.themegallery.com




2. Risk assessment of flood in China .

2.2 Hazard assessment

Correlation between rainfall and destroy capacities of

floods in center of flooding areas

Rainfall
largest Largest largest Largest Largest largest Largest total
. 1day 2days 3days 4 days 5 days 6 days 7 days .

Indicators . : . . . . i rainfall
rainfall rainfall rainfall rainfall rainfall rainfall rainfall

Of flood

destroys

Population 0.563**  0.666**  0.702**  0.714** 0.716** 0.717** 0.718**  0.717**

Transfer population  0.515**  0.608**  0.653**  0.672**  0.685**  0.686**  0.687**  0.688**

Death 0.352**  0.383** 0.398** 0.396**  0.398** 0.399** 0.401**  0.404**
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Largest 3 days rainfall in flood center is the best indicator

2.2 Hazard assessment
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2.2 Hazard assessment

3 grades of rainfall by the indicator of largest 3 days

rainfall
Rainstorm 3 days largest Population p-g;ir}:{gn Death
grades rainfall(mm) (million) (10 thousands) (people)
1(light) 30(35)~150 0~2 0~1 0~10
2(moderate) 150~250 2~5 1~10 10~50
3(heavy) =250 =5 =10 =50
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2. Risk assessment of flood in China .

2.2 Hazard assessment

flood destroys of population by rainfall grade in different areas

Death (1/10

areas Grades of rainstorm population(%) Transfer (%) thousands)
1 5.42 0.04 0.01
North China 2 10.16 0.12 0.02
3 30.73 0.73 0.04
1 6.64 0.04 0.005
Middle-east 2 16.07 0.16 0.011
3 30.27 0.86 0.024
1 7.01 0.12 0.01
South 2 10.69 0.35 0.02
3 26.31 1.60 0.04
1 6.88 0.13 0.01
South-west 2 14.83 0.27 0.02
3 32.08 1.17 0.04
1 5.0 0.03 0.01
west 2 10.0 0.10 0.02
3 20.0 1.00 0.04

www.themegallery.com




-,

2.3 Exposure assessment

Population density
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2. Risk assessment of flood In China D

2.4 Possibility assessment

Frequency of the largest 3 days rainfall in 50 years

rainstorm grades 3 days largest rainfall(mm)
1(light) 30(35)~150
2(moderate) 150~250
3(heavy) 2250
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2.4 Possibility assessment

Possibility of flood, modified by land surface
™ flood possibility in different altitude
® flood possibility in different slope
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2.5 Risk results
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2. Risk assessment of flood in China
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2.5 Risk results

heavy flood

No. of affected population; No. of

transfer populatlon No of death
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Population + transfer population + death

Times of a Risk class
>1.5 highest
0.5~1.5 high
0.5~-0.5 moderate
-0.5~-1.5 | ow
<-1.56 lowest
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e Risk standardization
* 1-low Flood; 2-moderate flood; 3-hig

e 1+2+3

www.themegallery.com

h flood

T

BHATECR O

/
PR
- e

0 s
L
|

40°00°N

z

i
SRS 2
& g
0 ef

40°00N
S

B ol
o OE#
L AEATER
AR
e 5?-‘

30°00°N

\
B
HH#
HEATECP L

000N




3. Health risk assessment of flood

3.1 models

Rheaith = ([ Eheaith X Huearn) X P

Eneaith = E <XV x A

Rheaith-risk of health, Eneatn-exposure of health,
E-population exposure, Hrneatn-health hazards of flood,

P-possibility, V-vulnerability, A-health adaption capacity
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e 3.2 assessment health hazards of flood
« Example of disease: Bacillary Dysentery (2006-2010)
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3. Health risk assessment of flood

e 3.2 assessment health hazards of flood

 Correlation rate between the incidence of bacillary dysentery
and flood index in China

year All provinces 20 :)Ir?)?/(ijnigiaed 11 non-flood provinces
2006 -0.31 -0.44 -0.24
2007 -0.21 0.22 -0.44
2008 -0.31 0.13 -0.65
2009 -0.21 0.49 -0.51
2010 -0.31 0.16 -0.50
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e 3.2 assessment health hazards of flood
Spatial and temporal of Bacillary Dysentery Incidence in Guangxi Province
from 2006-2010




3. Risk assessment of health of flood in Chi¢%

« 3.2 assessment health hazards of flood
Spatial and temporal of Bacillary Dysentery Incidence in Guangxi Province from

2006-2010 Concentration of Flood Disaster in Guangxi

4.5 r—

5 / /-/'\ 1
s d N\
’ \:\\.\ N

15 D o SVER— >

Incidence(per 100 thousand peple)

1 |
28 S
0.5
0
1 2 3 4 5 6 7 8 9 10 11 12
——2006| 1.0172 1 1.412 | 2.4077 | 4.6309 | 4.6781 | 3.8691 | 3.3949 | 3.1631 | 3.2189 | 2.2425 | 1.2124

=@-2007| 0.9705 | 0.9642 | 1.3371 | 1.8542 | 3.0621 | 3.2909 | 2.8841 | 2.6997 | 2.5154 | 2.0894 | 1.3732 | 0.9176
2008( 0.8138 | 0.646 | 0.8914 | 1.4576 | 2.4937 | 2.3112 | 2.0826 | 1.8687 | 1.9086 | 1.8645 | 1.6443 | 0.7739
=>=2009| 0.7101 | 0.8721 | 1.1939 | 1.5054 | 1.8563 | 1.6881 | 1.7691 | 1.7691 | 2.0058 | 1.6362 | 1.0527 | 0.6852
2010| 0.591 | 0.5251 | 0.7105 | 1.0976 | 1.6227 | 1.8081 | 1.7216 | 1.8616 | 1.6083 | 1.2809 | 0.8031 | 0.6384




3. Risk assessment of health of flood in C

» 3.2 assessment health hazards of flood

Spatial and temporal of Bacillary Dysentery Incidence in Guangxi Province from

2006-2010
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Characteristics of precipitation and Bacillary Dysentery from 2006 to 2010

Correlation Analysis
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3. Risk assessment of health of flood in ChHg "

» 3.2 assessment health hazards of flood

Spatial and temporal of Bacillary Dysentery Incidence in Guangxi Province from

Precipitation Days

Accumulated
precipitation

2006-2010
5
4.5 ¢ ¢
4 *
s.0e o , °° All
%2.5 * 25mm
‘1‘2 ‘:§,‘ o %o 50mm
. 9 y=-0.0187x2+ 0.35x + 1.1761 80mm
05§ @ R?=0.4068 100mm
0 150mm

0.3509
0.3474
0.3924
0.3703
0.4068
0.1966

/
0.3890

0.3989
0.3702
0.3258
0.2404

0 5 10 15 20

Days with precipitation above 100mm
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« 3.3 Exposure assessment of health of flood

e population density
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3. Risk assessment of health of flood in C

3.3 Exposure assessment of health of flood
vulnerability assessment

Sex

age

Total people Incidence cases Incidence rate
peop (1/100000)
year
male female male female male female
2008 LRt 45719069 | 9310 6914 18.25 15.12
2010 2
Incidence
0
Age group Total prople cases Cases/total cases (%)
0-5 16224 9120 56.21
6-20 16224 1851 11.41
21-40 16224 1458 8.99
41 16224 3795 23.39
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3. Risk assessment of health of flood In Cﬁ. o

« 3.3 Exposure assessment of health of flood
e vulnerability assessment
 employment

occupation cases Total cases Cases/total cases (%)
Restaurant 17 16224 0.10
Official civilian 145 16224 0.89
workers 207 16224 1.28
Long distance Driver/sailor 5 16224 0.03
House wives/jobless 322 16224 1.98
teachers 79 16224 0.49
retiree 319 16224 1.97
Farmer workers 109 16224 0.67
Farmers 3722 16224 2.9
Non-school Children 8444 16224 %‘U‘%
Business servicers 85 16224 052
Students 1386 16224 8.54
Medical staffs 17 16224 0.10
Children in kindergarden 1039 16224 6.40
others 328 16224 2.0
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« 3.3 Exposure assessment of health of flood

svulnerability assessment

« safety drinking water (tap water)
e Sanitation
 [ncomes...

Rate of sanitation toilet

Rate of tap water




3. Risk assessment of health of flood in C

3.3 Exposure assessment of health of flood
vulnerability assessment
safety drinking water (tap water)

e Sanitation
* Incomes...
Indicators for space correlation analyse Morian’s | Confidence
degree (%)
Percent of tap water -0.121 99.8
Percent of sanitation toilet -0.114 99.8
Percent of agriculture industry 0.069 94.2
Percent of second industry -0.055 90.8
GDP/person -0.041 78.3
Population density -0.033 71.3
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3. Risk assessment of health of flood in C

« 3.3 Exposure assessment of health of flood
« Adaption capacity assessment

e health institutions

» health professionals

* hospital beds

Hospital beds/1000person Health institutions/1000person

Health technicians/1000person
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3. Risk assessment of health of flood In Ci. .

3.3 Exposure assessment of health of flood
« Adaption capacity assessment

health institutions

health professionals

hospital beds

Indicators for space correlation analyse Morian’s | Confidence
degree (%)
Hospital beds/1000person -0.030 64.3
Medical technicians/1000person -0.025 60.7
Medical institutions/1000person 0.038 68.7
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3. Risk assessment of health of flood in C

* 3.4 health risk assessment of flood
e weighting indicators by AHP(Analytic hierarchy process)

Level 1 Level 2 indicators Type Weight Total
Bacillary hazards Rainfall G1 positive 0.308
Dy_sentery storms>days of 100mm G2 positive 0.509 10
frllskdc_)f Slope G3 negative 0.064 '
Gogn I?(i Altitude G4 positive 0.119
uang Exposure population G5 positive 1.000 1.0
Vulnerability| Percent of tap water in ruralG6 negative 0.353
& adaption o : :
Percent of sanitation toiletG7 negative 0.307
Children under 5 yrs G8 positive 0.124
Rural population G9 positive 0.112
male/female G10 positive 0.040 0
Percent of second industry G11 negative 0.058 '
Medical technicians G12 negative 0.297
Medical institutions G13 negative 0.163
GDP/person G15 negative 0.540
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» 3.4 health risk assessment of flood
e results of Guangxi
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» 3.4 health risk assessment of flood
e results of China
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TIERY

» It's a primary study used risk assessment model of hazard to
assessment health risk of flood.

» More works should be done on data collection and the mechanisms to
address the relationship between health or diseases and flood.

» Regional difference of same health problem like bacillary dysentery and
its impact factors should considered in large country as country of China.

» All-around health risk of flood is very important for further study.

» Mapping risk for decision-makers.
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