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Dlsaster preventlon works

A basin-based platform integrating
hydrology, hydraulics, water resource planning,
and database system is required.

Dam & Reservoir Urban storm sewer



Processing of hydrological analysis
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Platform for flood prevention design
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Platform for flood prevention design
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Platform for flood prevention design
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Platform for flood prevention design
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Urban street/sewer flow simulation

Combined urban drainage system
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Model verifications
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Platform for water resource development

Height - Volume
Height - Area

=
B (wivm
EA-THN | RESE  (IHAE
Area
100 il ] bl - B
||] i
100
]
)
N
.20
Q
T
]
40
B0 30 B R0 1360 1560
Volume
(|

1850

HEd

MED

Reservoir characteristics curves

Reservoir Storage Anal.

Geologic Information
Probable Max. Flood
Daily Flow Simulation
Water Supply Anal.
Transbasin Diversion
Hillslope Analysis
Reservoir Life Anal.

Weather Working Days



Platform for water resource development
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Platform for water resource development
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Platform for water resource development
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Platform for water resource development

Water Supply Analysis
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Annual inflow
Surplus water (10° ton) 7045
Water Supply (10° ton/day) 29.5
Shortage index (SI) 1.01
Annual shortage rate (%) 6.62

n=1

N
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Platform for water resource development
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Platform for water resource development
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Platform for water resource development
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Platform for water resource development
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Weather working days analysis

Reservoir Storage Anal.
Geologic Information
Probable Max. Flood
Daily Flow Simulation
Water Supply Anal.
Transbasin Diversion
Hillslope Analysis
Reservoir Life Anal.

Weather Working Days
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System structure &

Hydrological record

Rainfall & discharge GIS platform

database
Topography Analysis package Application database
Land cover System maintenance Computing modules

and update program

Q\
&

Data Observation
Network

Authorized
[ SYEIEN SElEl ] [User’s Computer]




Programs, database, and platform

Hydrological analysis programs

Hydrological programs were developed by the GIS
Research Group in National Taiwan Ocean Univ., only
a freeware HEC-RAS was included in the system.

Database and Platform

Open source software PostgreSOQL and Quantum GIS
were used to develop the database and platform system.
The system can run on all major operating systems,
Including Linux, UNIX, and Windows.
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Computer specifications

User’s computer %-.
m Processor : Intel Core 2 Duo
m Memory :4GB of RAM

m Hard Disk : 10 GB

1
N fQstznw-n Tomsul Rivee (RPS) - o 5.
N ¥ (BX0| WND WHD) BNL BEQ MNTHD ARG XB® m @ nmu AN AREMM WNARO MA@ 0 ==
System Server R
r‘// R ] V'"/!,Q,q@@v"\/’ %ﬁ;%@;“"\V;JIJ"-!
MEItR, KRR RERE, AN, ﬁmﬁlm. IR, AN FMMIEA O, RSO SIS »

m Processor : 2.4 GHz 4-core uum < ;;;;;;;,,,WWWWW
64 bit CPU e "

m Memory : 8 GB of RAM

m Hard Disk : 200 GB
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Data required in the platform

Major datasets

m Digital elevation model dataset (DEM)
m Rainfall data (hourly and/or daily data)
m Flow data (hourly and/or daily data)

e 8.9-Wie ETef et (V) — - = — O e
- - RO WHE W0 BN WEQ MMTHEO !l@ ERR) WHEDQ WIS FNMA RN IR N0
Auxiliary datasets T B
/BRRAB<0 0 B GRLARAMQAARLV-E -6 S PHE
MRS, ARARNE  MEWE, AHNE, AEARRNL, MR, AREENE | PR RRARMEL SR, R O, R SIS
2o |
m Land cover ma e o
S?'“ V| T A E TR SRk XK M R BT 6
R “ ".‘

m Road map
m Administrative area map
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Digital elevation datasets
NASA ASTER GDEM Version 2 (2011)

B Global
Digital Elevation Model
30mX30m

Aerial Photogrammetry
5m X 5m

34



Rainfall and flow datasets

Rainfall gauging
122 in Thailand, 100 in Philippines
172 in Vietnam, 122 in Cambodia

Flow gauging
River stages can be measured by using
temporal water stage sensors

Only a few hydrological records required for model execution.
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Integrated hydrological analysis platform

ME]
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Flood prevention design - §-Water resource development g+ Platform & Database
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Summary

The distinctive features of the platform are as follows:

m All-in-one basin solution

Integrating hydrology, hydraulic, water resource management,
and database system.

m Efficient operating environment

User-friendly GIS platform, few input data required;
Results (figures & tables) are supported by Word files.

m Information update simultaneously

The analysis results can be updated simultaneously
with the hydrological record database.

Flood Prevention Design &
Waiter Resource Development




Thank you for your attention

Kwan Tun LEE

Department of River & Harbor Engineering
National Taiwan Ocean University, Taiwan
Email: ktlee@ntou.edu.tw



Digital elevation model (DEM)

Flow direction is determined according to
the elevation in the eight adjacent cells

 Flow direction determination
 Depressionless

 Flow accumulation value calculation

« Channel network extraction

« Subwatershed delineation

« Geomorphologic factors determination

In 2014, NASA released globally 30m resolution topographic data
generated from the Shuttle Radar Topography Mission (SRTM).




Platform system development

To create a new platform system, the following steps are required:

B DEM processing

B Link between system server and data observation network

B Model parameter calibration and verification

B Training program & System maintenance




Analysis of water resource development
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Natural disasters in Taiwan

m There are on average 3.6 typhoons per year
In Talwan which has been regarded as one
of the most vulnerable regions in the world.

® In the meantime, the island suffers from the
uneven distribution of rainfall. Drought
frequently occurs in the early spring to
result in fallow.
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What are the distinctive features of our

Integrated Hydrological Analysis Platform ?

Freeware

HEC-HMS, HEC-RAS, HEC-DSS, SWMM....

Commercial software

SOBEK, MIKE 21, FLO-2D, WMS, 3Di.....
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Disaster management

m The Water Resources Agency of Taiwan has
proposed Integrated basin management, which
attempted to increase the resilience of cities during
severe rainstorms through flood control structures

and land-use management.

m Under the premise of environmental protection, the
authority also tried to find new reservoir sites to
resolve the water shortage problem.
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Platform structure

Digital elevation
data

Integrated hydrological Platform

Quantum GIS

~——_

Spatial Data

==

User interface

User interface

-
S S &
Z Z Z
’ ’ v
Geomorphologic  Hydrologic Hydraulic
model model model
Fortran
\_

Supplement database

Web
service

Records database

Results database

PostgreSQL

U
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Summary

mHydrological sciences are multidisciplinary In
nature. The GIS platform can provide a convenient
way to integrate data, models, and knowledge
In hydrological sciences.

m The integrated platforms has been developed for
flood prevention design and water resource
development, which require only few hydrological
records for model parameters calibration.

m The analysis results can be updated at any time
automatically if the platform is linked with
hydrological record datasets.



Feasibility analysis of possible dam sites
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Flow diversion

Reservoir storage anal.
Geologic information
Probable max. flood
Daily flow simulation
Flow exceedance anal.
Surplus water anal.
Water supply anal.
Transbasin diversion
Landslide anal.

Reservoir life expectancy

Weather working days

Flow exceedance analysis of surplus water



Feasibility analysis of possible dam sites

Reservoir storage anal.
Geologic information

Probable max. flood

(4 mezaszsr o ? _. Daily flow simulation

E=

Flow exceedance anal.
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Qp% = Water supply anal.
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Rainfall data

Rain gauge
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Discharge (m¥s)

Flow data
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Data, Information, Knowledge, Wisdom

Connectedness .
Wisdom

Integrated platform

Flood prevention
Water Res. Manage.

Understand
Principles

Knowledge

Understand
Patterns
Information

Understand
Relations

Data

Understanding

Hydrology
Hydraulic

Optimization

Rainfall - Runoff
Slope - Runoff
Soil - Runoff

Rainfall, Discharge
Soil, Land cover
Topography




Channel flow

Subwatershed routing

runoff routing
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Urban flood early warning system
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® Login
http://cityflood.cpami.gov.tw

® Warning areas
22 Counties
322 Townships
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®m Rain gauges
877 stations
(real-time 10-min data)

Current warning 2%

HEE BASIHLE SR

o 2014/6/30 FF 04:16:11
S EIERNTTETS Smm

Early warning

B0l =1§ﬁ?

| i.-

noHATAmE

ol

‘= L RENTETS FiLH AR

2014/6/30 T4 04: 26 10

9055 G B R i 7 4 ANE SASHNER T

2014/6/30 T 04:31:09
LSRR FTET4mm

Report production

2014/6/30 T4 04:36:11
205} E s R TR0

2014/6/30 T4 04411 IIIEI
1204 IR R R AF 90

yal

2014/6/30 T 04: 5 2
1205 BAIRT R R ST

0,
o
[+]
[
[ I»
Q]
0

a0 %
2014/6/30 FF 04:51:10 =
| roos BRI =

30min 0min 9min  120min

Construction and Planning Agency, Ministry of the Interior, Taiwan

54


http://cityflood.cpami.gov.tw/
http://cityflood.cpami.gov.tw/

0':2-
i.&’w
_ (" watershed boundary h
Geomorphologic
. stream network
analysis :
L geomorphologic factorsJ
_ (" rainfall frequency anal. )
Hydrologlcal rainfall IDF anal.
analysis t simulati
| runoff simulation )
High-flow design discharge routing
analysis flood event routing
. Upstream subwatershed Low-flow [ dominate discharge anal)
analysis stable channel design J
. tributary subwatershed
Integrated | open source databank
- - |lateral inflow region platform open source platform

—  Channel



Sewer flow monitoring
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Real-time stage recording

KRR system
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Watershed runoff analysis

m Upstream watershed — Watershed rainfall-runoff model
B Midstream sewer system — Sewer-street runoff model
® Downstream drainage system — Channel-flow routing model
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—# T KE/—#E#E =3 (1D/1D model)
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LID facility design and management platform
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LID facility design and management platform
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Basic datasets for disaster prevention

LIDAR Datasets
(LIght Detection And Ranging)

Airborne LIDAR Vehicle LIDAR
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