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Main concepts of rapid mapping )

Inventory mapping )

Disaster mapping system design )

Practice and case studies )

Discussions )




B Macro mapping—national or regional
® Micro mapping---large scale mapping

m Direct mapping---Image interpretation
and field mapping

B In-direct mapping---based on certain
models and other approaches




concepts

Inventory mapping

. B

Susceptibility mapping

. 3

Hazard Mapping




concepts

B Rapid mapping:
Mapping environment, data availability,
data accuracy, user demands, map type,

data transfer, direct mapping, in-direct
mapping, methodology, etc.

m Urgent mapping:
B Emergency mapping:




Methods for

Image interpretation

(Semi) automatic
classification

Based on spectral
iInformation

Based on historical
Information

Field investigation
Archive studies
Dating methods

Monitoring networks
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The applications of different resolution images for disaster
mapping---image selection and assessment

Urban disaster Sub-urban and town Rural disaster

:r’ 7

QuickBird ETM
15-30K

urban Chi-density ) town (medium density rural (loose density)

)

Sharp in lane, road, building, Sharp in main road, main | Sharp in land, hill, mountain.
green land, garden, cross, building. main square, main river, lake, field, main road.
drainage, etc. lake, landuse, etc. etc.




The applications of different resolution images for disaster
mapping---image selection and assessment

Landsllde--large scale Iandsllde —medium scale Iandsllde —small scale
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Different remote sensing data for landslide
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The approaches and steps for: image
+basic geographic information

Input image & geo- ;
data —
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Specific delineation
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Mapping platform design

/S base
Management
& analysis

Data

gathering management &

analysis

Mapping system

B/S based

system |
D,

Data
distribution

Web base
disaster
gathering
system




Desktop

mapping
system

Desktop mapping system
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Interface of Mapping system

as a case for census block mapping
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Web based
Mapping
system

Online
mapping

investigat On|y for
those
)

having
Internet
connecti
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Web-based mapping system interface
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PDA (mobile phone) data gathering system
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Online disaster investigation system design

Template design

Mainly
for
CSICEIEN disaster

put & edit
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Main interface and template design
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eohazards inventory sheets

(by ministry of Land Resources)
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C/S based data management system
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C/S based statistical mapping software
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Map visualization
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Online map distribution system
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Factors

topography

Soll

Morphology

Geomorphology

A 4

Factors

Inventory

Time 0

/énd cover (time 0) /:
f

Land cover (time n)|

Earthquake data

1 Time n

Hydrology (time 0) /:
T

Weather data (t=0) /:
T

Hydrology (time n) 1

—

Weather data (t=nj

A 4

A

y

Spatial modeling of
disaster initiation

A 4

(Tylpe a)

: (Type n)

Initiation hazard /:
T

Magnitude -
Frequency analysis

susceptibility
assessment

A 4

Runout hazard /: N
(ped) : f Magnitude — loss
(Type n ! L relationships

Y,

Y

Risk

Buildings

Roads

Land use
Essential facilities

Cadastral data

Census data

Scenario
development

\ 4
Population (time 0) /:
T

[Hazard X Vulnerability X Amount]

v

Specific

Loss (type) / time

Risk

VYVVYYVY

A

y

Total Ris

Loss (type) / time

2. All disaster types

2. All disaster volumes
2. All triggering events
2. All elements at risk

Population (time ny)
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Main methods for hazard assessment

Inventory based
« Historic studies
«  Multi-temporal images

Input

With event-based

Probabilistic methods
« Parameter uncertainty
« Temporal probability

« Size/volume probability

| *_‘inventories - Runout probability
. Input & 1
Va"dla“o” Validation Validation | | Best link
Knowledge driven/Heuristic ||| Data driven: Physically based models

Direct Mapping

— Geomorphological
hazard maps

Indirect Mapping
— Boolean Logic
— Fuzzy logic
— Multiclass overlay

— Spatial multi criteria
evaluation

m Bivariate statistics
— Weights of evidence
— Information value
— Frequency ratio
m  Multi-variate statistics
— Logistic regression
— Discriminant analysis
— Cluster analysis
m Artificial Neural Networks

Qualitative methods

« Static methods
Infinite slope based
Profile based

« Dynamic methods

Initiation models

- Groundwater

- Seismic acceleration
Runout models

- 2-Dimensional

- 3-Dimensional

Quantitative methods

(by Cees van Western)




Practice and case studies

Project: National Scale of Vulnerability and Risk Zonation
and Mapping of Natural Hazards in China

Budget: 90 millions RMB
Duration: 2009-2011

Support: Ministry of Science and Technology of China &
Chinese Academy of Sciences

Implementation: Institute of Geographical Sciences &
Natural resources Research with others




Main structure of the project

Indicators, models and 1:1 millions vulnerability and risk map database in China

P1. wvulnerable environment zonation

/

A

HNN

P2: Indicators & P3: indicators & P4:
models for models for
typhoon,storm,floods earthquake
and drought

indicators &
models for
landslide &
debris flow

~.

A

| /.

P5: indicators and models for vulnerability

—

P6: indicators and
models for natural
hazard risk assessment
in China

™~

N

P7: indicators and
models for natural
hazard risk assessment
in Yangtze delta

i

P8: Natural hazard fighting measures
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Database construction

Geological database (1: 50/5. 1: 250/5#11: 5007)
Hydro-geologic database (1: 600/)
Soil database (1: 100f5) AR
Landuse (1: 1005,1: 25 F)
DEM (GTOPO30, SRTMS3)
Social —economic database
Geomorphology databse (1:1005
Climate database(grid based)
MODIS database

Population database (polygon and grid based)
Vegetation database(1: 1007)
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Database construction

Data gathering and database consrtuction:
m 1:4000000,1:1000000,1:250000 basic geographical data preparation
m 1: 50000 DEM based slope drai e and other geo-fissure generations

S

1AM AR &

Oo -2

E 2. 000000001 - 6
175 L DEMIR 5 1

M 5. 000000001 10

M 10. 00000001 — 15

O 15. 00000001

20

= z0. 00000001
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Terrain roughness
grid based

Oo - 25
251 - 50

Os0.1 - 100
Cd100.1 - 150
@ 150.1 - 200
W Z00.1 - 250
W 250.1 - 300
30001 - 400
O 400.1 - 500

Cds500.1 - 5, 840
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Input geo-factors for
hazard mapping
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Settlement
Prefecture-village
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50000 townships
1200000 villages




1km*1km settlement data generation

1 B R SR

County house area

1km*1km landuse for
stettlement
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Social —economic data

 Different scales of administration database

* Provincial,prefecture, county,town social
economic database for more than 100 indexes

Spatial scales

indicator

By county
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Vulnerable element database
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Population indicators

HEHH
TH 9

Ik ' SUNIE &3
4
ISYAE-{0nd)
FKEEH ()
LR
— | BAEHE(N)
CECINSE(ON)
2N EE(N)
— (%)
BR /B %




Population and population density
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Economic indicators
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Assessment model construction

Concepural model: R=H xVe xVs xP

iInclude: H——Hazard; Ve——Exposure; Vs——Susceptibility;
P——Probability

Multl risk model

h_,ru\%u "TJ

Multi risk matrix

Degree of vulnerability
Intensity of ‘
hazard 1 2 3




de in China
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Flood risk assessment In the lower
reaches of Yangtze River
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Flood hazard maps in Beijiang (left: 300Y returns; right: 500Y retruns)
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Susceptibility maps of floods in lower reaches of Yangze River
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Susceptibility maps of earthquake in Shanxi Province
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Case studies in typhoon and tsunami influence assessment
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Thank you and questions!




