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(H/EEGIS What is a GIS?

In the digital environment we
use software to create complex

- information systems.

Information System

—t—— |
. A means of storing,
— retrieving, sorting,
+ and comparing
: - Data with geographic spatial data
Geographic Position information to support some

analytic process.
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What is a spatial data ZEEER? )

Spatial data links graphical features (entities) to tabular data (attributes)
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GISTEZ (GIS Definition)

* A GISis a system (hardware + database engine) that
is designed to efficiently, assemble, store, update,
analyze, manipulate, and display geographically
referenced information (data identified by their
locations).

* A GIS also includes the people operating the system
and the data that go into the system.
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GIS Functions- &} #4-4(Data Assembly)
Data Assembly
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management)
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Thee: BErlay R E S H (Data integration and

management)
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7289747 (spatial analysis) —
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Elevation
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1st order derivatives
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2nd order derivatives

Tangential curvature

convergent/divergent flow
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7% RS 531 (spatial analysis)-2& i # {5 Spatial
Interpolation

e Spatial interpolation is the
process of using points with
known values to estimate
values at other points.

e Spatial interpolation is
therefore a means of
creating surface data from
sample points.
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HiEEETEH] Social-Economic

Issues: Urban growth simulation

- LREIER, ¢ ALBIMREETEH] Ecological Modeling:
Mangrove forest changes
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Modeling Landslide and debris flow

 Slope saturation by water is a primary cause of

landslides. This effect can occur by Intense rainfall,
Snowmelt, Water-level changes and Rivers.

R, A ; 1
Sy, T Ay e i W
RS N L /am nd locaFpunoff )
({,_ et Ry : Precipitation
e . soak into ground, ﬂ

L erosmn of ground surface ﬂ U ﬂ ﬂ

perched groundwater mH ~ ~IL 1, Unsaturated layer

| B
sprin o~
pring | . Slip surface . _
\ wave erosion Water Table By o O
— — — "'-'.-‘.f). o -
BN (R removes 3, Saturated layer V4
less N iy |- slide debris =
\\\ Uiy ‘s
permeable /J NN \t‘c,, ) AS
' ~ BBt U o s
materials o T\ stracee - W ST e 4, Bedrock layer
potential : r‘
deep failure

surface




Rainfall

v

Soil Moisture
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A o -

Affected Area
Slope
Stability 1
Failure Initiation Routi ng

Pore Pressure Simulation

Landslide Runout

33
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Rainfall Intensity Rainfall Duration Digital Elevation Model Geological Map

/ Terrain // Vegetation // Geology Rainfall

¥
Landslide
Model

A 4

Landslide Hazard
Assessment
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Landslide runout
simulation: every
unstable cell initiates
runouts
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Validation of the affected area
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1,008 * J2.000

Formosat-2, after Typhoon Morakot (2009) Simulated affected area (iL/IR)
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Urban Growth Prediction

o +H#*&FH Land Management
« Zl =TS Urban Planning
o [f5 S HE i Hazard Mitigation
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* From 1980 to 2013, the urban area has been increased to 6.4 times,

Area km%/ % Increased area (compare with | Increased area % (compare with
previous period /compare with| previous period /compare with
1980) 1980)
1980 39.1 km? (3.5%) - -
1990 153.7 km?2 (13.6%) 114.6 kmz/ 114.6 km?2 293.2% / 293.2%
2000 238.5 km?2 (21.1%) 84.9 km?2/ 199.5 km?2 55.2% /510.3%
2013 290.5 km? (25.7%) 52.0 km?2 / 251.4 km? 21.8% / 643.3%
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» K7 B2 & (Factors and variables) :

- B RIRIE A FPhysical environment

factor . Elevation (Digital, Terrain
Model, DTM) and Topographic slope

o & &7 K] +Social-economic factor :

population density
o [& {3 7] Bz 1% Kl -F Accessibility factor :

IR
n (i’

s_hortest distance and nearest direction
of road networks
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Probability of urban growth = f(factor1, factor2, factor3,...)
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#H R RE#EUrban growth
simulation

- BEARE TIEE E Cellular Automata (CA)
algorithm

« Urban growth is treated as the organism expansion
Of Ce I I E"““” ngl‘ >Eandsat Annual Timempf 1?34.2012
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# R RE#EUrban growth
simulation
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Prediction

Urban growth
prediction: urban area
increases to 355 km?
(31.5%) in 2025.
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Mangrove forest prediction

India - = s
Myanmar A | = .
&K\ ) ot I?aos /*; 5 * v
Irrawaddy delta in fay ™ | Tatens &

South Myanmar
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Landsat imagery
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(Image classification)
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Legend

I Mangrove forests
Non-mangrove forests

40
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(b)

Legend

I Mangrove forests
Non-mangrove forests
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(c)
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& {EMangrove dlstrlbutl

Legend

Il Mangrove forests
Non-mangrove forests

s L
N
Wy —
0 10 20 40
! - e Kilometers

(a) 1989 (b) 2001 (c) 2014

- s oo
%
forest area

1989 1707.47 km? 42.95 %
DL 1462.7 km? 36.79 %
LR 1254.09 km? 31.54 %




(a) change between 1989 and 2011

(b) change between 2001 and 2014

| 1989-2001 2001-2014
Decrease Area 572.54 km? 403.82 km?
. % 14.4 % 10.16 %

Area 327.78 km? 195.2 km?
% 8.24 % 491 %

e
¥
&

2 -
A et

Legend

I Decrease area w E

I Increase area 0 10 20 40

s Kilometers

L . . .
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Probability of mangrove change = f(factor1, factor2, factor3,...)

Physical environment : Elevation (Digital, Terrain Model, DTM)
Slope, Aspect

Locality : Original land cover type

Neighborhood : Distance and Direction to interested
objectives (land cover types)

Remote sensing : Satellite image information
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Mangrove change

Probability map of increase Probability map of decrease

Legend

<VALUE> <VALUE>

I 0 - 0.078431373 - I 0 - 0.104363895 -

777 0.078431373 - 0.258823529 777 0.104363895 - 0.320822342

[ ] 0.258823529 - 0.509803922 W — [ ] 0.320822342 - 0.552742108 W —

77 0.509803922 - 0.77254902 6 i 3 4 [ 0.552742108 - 0.765335226 6 i 3 4
5 S

B 0.77254902 - 1 —— K I 0.765335226 - 0.985659003 —— K
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ARIEY S 2k Mangrove change
simulation

Real 1989 Real 2001

60

Kilometers | Non-mangrove Kilometers

Simulated area

1707.47 km? HEiffd TR E 7 Cellular

I 1462.7 km? 1499.39 km?
2014 125409 km?  1274.27 km? automata (CA) simulation
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prediction

Real 2014

I Mangrove 0 15 30 60
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