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Abstract

In recent years, with the improvement of hydrological observation technology,
many hydrological observation techniques have been gradually applied to drainage
planning. WRPI has verified the hydrological model applicable to Taiwan through the
verification of the local observation data. Also, through the establishment of the SOP
of building the hydrological model, the accuracy and computational efficiency of the
hydrological model was able to improve.

To implement regional flood prevention, since 2015 Water Resources Planning
Institute (WRPI) has used the results of the third-generation Flood Inundation Map to
build the integrated platform for the application of high-performance 2D inundation
simulation called "Flood Early Warning System." It has successfully integrated the
FEWS Taiwan to the Flood Inundation Map. In the system, the SOBEK model for
Taichung City and Tainan City in Flood Inundation Map uses the forecast data of the
CWRB to predict the possible flooding range for the next three hours. After integrating
SOBEK 2D flooding mode, FEWS_ Taiwan has improved the flooding mode from
static situational simulation to dynamic real-time data simulation through immediate
and forecasted rainfall information, which is a crucial milestone for early warning of
flooding areas. As the computer computing speed increases, the use of FEWS Taiwan
has stabilized the scheduling capability, coupling with a fast parallel computing
architecture and the stable update of the basic data that improves the correctness and
calculation speed of the model, the goal of instant flood warning can be achieved.

In order to make the forecasting results faster and simulation similar to the local
situation, this year WRPI evaluation and analysis the operational system structure and
data of the system and adjusts part of the system structure by data analysis to improve
the efficiency of the real-time flooding forecasting.

The porject will continue to collect domestic and foreign literature to understand
the computing structure and improvement methods, through the previous years' project
achievements, found the main factors affecting real-time flood simulation, including
the basic data source, model structure and operational platform.

For the computing structure part, there are two suggested directions at this stage:



one is the flexible expansion and reduction of computing resources; the other is to
remove computing resources for other requirements during non- typhoon flooding.

In the part of the hydraulic model calculation mechanism, the factors affecting the
accuracy of real-time flooding simulation can be roughly divided into three aspects:
the model calculation method, the geographic data and the rainfall-runoff module. At
the same time using new hydraulic model D-Flow FM (base on the opensource model)
to testing the possibility of 2D flooding simulation model transfer in the future.

Finally, the real-time 2D flooding simulation in Tainan area will be used as a target
to test several flood events in the area in recent years, analyze the forecast results and
review the improvement methods to find out the effect of improving the immediate

flooding simulation.

Keyword  real-time flooding simulation, hydraulic model, SOBEK, DFlow-FM
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PHASE 1: Planning

Regional HQ
Senior Staff

NWS HQ
Inundation
Program Manager

FIM Collaboration
Team

Regional
Coordinator

Site Selection
Team

Hydraulic Model
Review Team

GIS Layer Review
Team

AHPS Layer
Review Team

Partner

Orion

ORVRY

AN N NN ANNNNNN

Tasks

Presentations,
Documents, or
Deliverables

Proposal
Funded?

Introductory
Presentation

Follow-up
Presentations

w® 2-21

Train Partner
On NWS Process
and Standards

~—"

SOW Doc
H&H/GIS

SOW Doc

AHPS
Implementation

~——

Site Scoping

Qutreach and Create z . 5 Draft Funding
Marketing Partnership Resource Planning -] Site Selection Proposal
Y Y Y
Presentations to
Partners by HPM, Evalla e Initial Site
RFC or Region Tacneal Stafileams Selection
9 Capabilities
v v v
Review FIM HPM and RFC
Create Partnership Process, QC Review '_3’ the
Agreement Procedures, and Selected Sites and
Guidelines comment to the
Partner
v

\—/_\

NWS Guidelines &
QAQC Checklist

-

Revise Approach

Final proposal

Criteria
Signed

Partnership
Agreement

Network Storage
or FTP Site for file
sharing

Project Wiki
{Optional)

2-17

Draft funding =
\_/\ Draft Schedule proposal submltl_ed for
\_/\ funding
Training PPT \_/\
document
(NWS Teams)
Final Site 5 - Complete FIM
#]  selection List p{ Site Data, Ratings, Checklist Phase
& Tech Memo S 1A and Phase 1B
N
Confirm FIM
Requirements with
Partners
S —
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Hydraulics
Tech Memo

Kickoff Meeting

Final Schedule

Review existing
Hydraulics Models

J\

Phase 2A - H&H
Checklist

—

Preliminary
Hydraulic Model

—

Complete
Phase 2A - H&H

Monthly
Partner Progress
Report Docs

Monthly
Meeting Minutes

Inundation Layer
Corrections

Complete
Phase 2B Mapping
Checklist

Complete GIS

Final

Background GIS
Layers

—

Final

Orthopotography
Final
Inundation

Polygons

—

Final

Mapping

Invento:x

ﬁ

.t

Inundation Layer
Review

Hydraulic

Checklist
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PHASE 3: AHPS Implementation

Revise Submittals

Complete Phase
2C Data Submis-
sion Checklist

Check Inventory
and Deliver FIM
Data to Orion

Phase 3
AHPS Implement-
ation Checklist

|

Orion processes
FIM Data

——

Orion posts FIM
for Review on
Dev Test Sevrer

-

1

—F

Phase 3 QAQC
Review

lq— -

Address Phase 3

QAQC Corrections

> < <>
> < <> <> <> <>
> <> <> < <> O/,
> O O
> <
> <>
> <> <
> | n <
> <> <> < < <>
:>> (| 11
| I
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Approved FIM
Maps for AHPS

Customer Service
Change Notice
(30 days)

Archive the
Hydraulic Model
and GIS data

v

Organize the
project file before
closing down.

Lessons Learned
& Best Practices
Document

Complete Phase 3
AHPS Implement-
ation Checklist

Orion puts FIM
on AHPS

Legend

\

NWS
Deliverables

Required Participation for Specific

Task Item

SO

\
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PHASE 2A - HYDROLOGIC AND HYDRAULIC ANALYSES

Category | Explanation | Applicable | Project Chief Comments |  Reviewer Comments
Hydrologic Analyses
i ) Discharges selected from rating curve to achieve incremental

Discharge Selection |w5tL profiles | YES | |
Hydraulic Modeling
Model conversion Pre: z:x\:s(mq h‘,‘f‘,h\u\u, model adapted to workable FEMA YES

approved model (if ne

F jel re; C ant bridge. cti
Hydraulic structure verification model repre urrent bridge/strus YES

d nine imminent plans for structure replacement and,

evision

t HW nd other historica

Profile validation/calibration gage data or ofl ( ailable eck agreement YES

with FEMA Flood Insurance Study (if available and current)
Target WS elevations Verify for each Q, modeled WSEL at gage +/-0.1 foot of rating YES
Technical Summary Complete Technical Summary Checksheet YES
Review-quality mapping v Used to

YES

development check appropriate use of ineffective flow area, possible overland

flow, discharge loss, etc

Reviewed and Approved B Date(s,
. . . Target Date P y )
Mandatory review at this point.

Phase 2:
Implement Additional Data Collection
and Surveys

Phase 1:
Collect - Review -Confidence Score
Existing Data

Collect Additional Data Including
3rd Party

Model data

Asset data

Live data

Mapping/DTM

Environmental permit data

Other data (See Table 3A-2)

Existing Models and
Supporting Data
» Existing models
Asset data and surveys
Flow data
Mapping and DTM
Geology/hydro-geology

Complete Gap
Analysis

Assimilate data
into study where
possible

Other data (See Table 3A-2)

Create Data
Priority List
and Progress to
Phase 2

Historical Data
Historical rainfall
Operational records
Flooding records
Overflow spill records
Flow data (e.g. MCERTS)
Tide and river data
Other data (See Table 3A-2)

5
:
3
&
=

. Desktop Data Collection Physical Data Collection

W 2-25 CIWEM 313 -k § TR 304 e
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Proceed with
Study if Data is
Sufficient

Confidence score

data and assess
additional data
requirements

Yes

Revisit Initial
data collection

plan if more data
is required




Major CSO
Short term monitors on
* Inflow/dapths

* Continuation flow (]
Long Term Data Strategic Flooding /'
+ EDM Short term monitors on .
Sewers and watercourses 7
Long term surcharge v.
monitors in sewers Ay
Groundwater lovels form -
Flow monitors on maj
borehole data _/ combined
subcakchments
4 .I
4/ -
Flow monitors on :
major foul and surface & ll-‘geﬂd Siphon = ceeeee
water subcatchments - h Foul sewer Culvert —_—
¥ Major CSO Combined sewer ——  Pumping station A
Short term
WwTW monitors on Surface water sewer —— (SO o
Long TermData * Inflowidepth - .
?mn term monitors on L “:‘“CE!TS P « Continuation | sing main - WWTW ||
* Inlet CSO + EDM flow Aow monitor Storage
. FFT + SCADA Long Term Data Depth onby monit ‘ O:’;I .
* Storm tanks (Depth) i A + EDM pth only monitor W utfal o
FAooded properties «lll» Sea
Watercourse / River
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Parameter General Critical Comments
Locations
An evaluation technique may be used to
Good compare the shape such as the Nash-
Shape Good match match Sutcliffe Efficiency Co-efficient (NSEC)

(NSEC if used >0.5) (NSEC if method together with a visual check.
used >0.5) | More information on this approach is
included in Appendix G

Time of peaks
and troughs

The timing of the peaks and troughs
+0.5 hour +0.5 hour should be similar having regard to the
duration of the event

Peak depth (un-

+0.1m or +10%

surcharged) whichever is greater +0.Tm
Relaxation may be appropriate in deep
Peak depth +05m to—0.1m £01m sewers. Where coupled 1D-2D models are
(surcharged) ’ ’ ’ used the ‘critical locations' criteria should
apply
Peak flow + 25% to -15% +10%
Flow volume +20% to -10% +10% Excluding poor / missing data

W 2-27 CIWEM 3873 -k s s Sk € 2

2-21




Maintenance Type

Advantages

Disadvantages

Only when model needs to
be used.

Potential saving as no updates
needed to the model if it does
not need to be used

Delay in availability of the
model when needed to be
used again, due to need to
update the model.

Potential to use an out of date

model if insufficient time to
update.

Fixed Time, e.g. every 5 years

Updates can be done as part
of a programme.

Models never more than a
fixed period out of date.

Potential to update models
when not needed to be used.

Model will still be out of date
and may still require an update
when needed to be used.

Update models after a
certain number of changes

Similar to fixed time updates,
but updates will only be done
when there are sufficient
changes, potentially focussing
effort where needed.

Models never more than a

certain number of changes out
of date.

Potential to update models
when not needed to be used.
Model may still be out of date
when needed to be used.

Live Models

Model is updated as soon as
new information is received.
Models are up to date for
immediate use.

Potential to update models
when not needed. Costly and
challenging to manage.

May still need to periodically
maintain models due to for
example change in water use
and occupancy rates.
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3. Models distributed to
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- works
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5. Results downloaded by user
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Step 3: Correct water-level stage
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Framework of RTEC-2DIS model

Forecasted error of simulated water depth
during lead times at gauges by RTEC-TS&KF

@ Measurement points (14 gauges)
Verification grids (35 grids)

RTEC_TS&KF

Estimation of error of simulated water depth
at the present and lead times at ungauged grids by
GBESTV model
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Import DEM of study area

A 4

Import simulated and observed water
depth at previous time steps and
forecasted rainfall and water depth at
lead tmes at the gauged grids

Import simulated water depths at entire |

erids at time step (1)

Calculate the different between
simulated and observed water depths
(bias) at the current

time (1n)
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Forecast bias of simulated water depth
at lead umes (1p+1)by means of
RTEC_TS&KF model

Estimate error of simulated water depth
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at ungauged grids using GBESTV
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Correct simulated water depth by
adding corresponding estimated bias to
simulations

Obtain the corrected inundation map
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Legend x
Simulation Results
¥ map
¥ Network Nodes
@ Flow - Manhole (6279)
@ Flow - Connection Node (444)
(O Flow - Connection Node with Storage and Lateral Flow (11)
B Flow - Boundary (4)
© Flow - Calculation Point (4526)
® Flow - Fixed Calculation Point (305)
A\ Flow - Measurement Station (12)
W Flow - Cross Section (3188)
A\ Flow - Weir (6)
A Flow - Orifice (56)
A\ Flow - Bridge (56)
A\ Flow - Pump Station (14)
<) Flow-RR Connection on Channel (1148)
© Flow-RR Connection on Flow Connection Node (113)
[ 20-Grid (1)
[ RR-scs (1319)

2 Network Branches
— Flow - Channel (9902)
— Flow - Pipe (21)
— Flow - Pipe with Runoff (6373)
— RR- Link (1319)

r Network Data
Runoff+Sust fLm?s, Maximum

v Domain D2_1: Map/Model Data
Z-data (Model)
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Workflow ID #7 P
04:00 GMT
10:00 GMT N
Import CWB_WRF 16:00 GMT ﬁg,] >~ CWB_WRF
22:00 GMT

Taiwan_ Evaporation FillZero

oY 10 &

Import Qpesums NTUT (2300hr Only) 01:12 GMT # ~ QPESUMS BLi|
%fzfgpooorltl;%;;el?;ms_Forecast_NTUT 01:12 GMT i » QPESUMS ¥ 4¢
g;po"or}tl;soTIﬁdy‘;“s'WRF—NTUT 01:12 GMT # » STMAS-WRF
Import Qpesums NTUT (2300hr Only) 01:21 GMT ﬂi%] > QPESUMS
Import_Archive Observed FoL R 21 2 11?‘] » BB
Import_Archive Forecasts FLpER 22 4 iy~ FRAR A

Import Qpesums Forecast NTUT H oY 23 4 ﬂi%] »~ QPESUMS 7 3F
Import Qpesums NTUT Ho Y 22 4 ﬁi%l »~ QPESUMS @ip|
Taiwan Catchment Average Historical IDW | & -] FF % 23 & | -k %" & £ 2L IDW p §&
Taiwan_Catchment Average Forecast FEF 204 | BKRIEHREEAE D
Export_Rainfall_Grids PR 46 & By A R R
Export_Rainfall AR 46 L (B EAE

Export Taiwan_Catchment Average O PR 46 & ﬁi%l Bk ETEEARE
Export Waterlevels E O PER 46 A ﬁ%] Ak i
Import_Archive Observed (2300hr Only) 01:11 GMT ﬁ%] » Archive BB F kL
Import_Archive Forecasts (2300hr Only) 01:11 GMT ﬁ%] » Archive 3 3F oL
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%53 Bk %R AT REETEREL

Workflow ID Bz % i
Pingtung SOBEK 2D 40M Zone2 Historical|# -] p& % 27 & |KB L 40M_zone2 ff ¢ H-#t
Pingtung SOBEK 2D 40M Zonel Historical|# -] p& % 27 & | L 40M_zonel ff ¢ #-#t
Pingtung SOBEK 2D 40M Zone3 Historical|# -] p& % 27 & |K L 40M_zone3 ff ¢ #-#t
Pingtung SOBEK 2D 40M_Zone4 Historical|# |- F¥ % 27 & |B L 40M_zone4 f ¥ H4%
Pingtung SOBEK 2D 40M_Zone5 Historical|# |- F¥ % 27 &~ |5 L 40M_zone5 & ¥ Hisz
Pingtung_GridMerge 40M_Zone Historical |# /| FF % 31 & | L 40M %82 & fr ¢ ikt
Pingtung SOBEK 2D 40M Zonel & PFE 36 &4 B L 40M_zonel
Pingtung SOBEK 2D 40M Zone2 & % 36 &4 B L 40M_zone2
Pingtung SOBEK 2D 40M_ Zone3 & FFE 36 4 |B L 40M_zone3
Pingtung SOBEK 2D 40M_Zone4 & pEE 36 & B L 40M_zoned
Pingtung SOBEK 2D 40M_Zone5 & P E 36 & |B L 40M_zone5
Pingtung_GridMerge 40M_Zone FolpER 43 4 B A 4A0M Rk E S
Export_Pingtung SOBEK_Depth PR 46 2 R iEKiFER
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% 54 Fiep R AT OREORITERREL

Workflow ID

Schedule

A

Kaohsiung SOBEK 2D 40M_Zonel Historical

& R 27 A

% 22 40M_zonel Jf € fHt

Kaohsiung SOBEK 2D 40M_Zone2 Historical

ELpER 27 A

% 22 40M_zone2 A € Pt

Kaohsiung SOBEK 2D 40M_Zone3 Historical

& R 27 A

% 22 40M_zone3 ff € frHt

Kaohsiung SOBEK 2D 40M Zone4 Historical

Y 27 A

% 22 40M_zone4 ¥ Hft

Kaohsiung GridMerge 40M_Zone Historical

& Y 31 A

B2 A0M e e & Y HoER

Kaohsiung SOBEK 2D 40M_Zonel & % 36 & |F 2 40M zonel
Kaohsiung SOBEK 2D 40M_Zone2 & PR 36 & |% 22 40M zone2
Kaohsiung SOBEK 2D 40M_Zone3 & PFEE 36 & |F 2 40M zone3
Kaohsiung SOBEK 2D 40M_Zone4 & PFEE 36 & |F 2 40M zoned
Kaohsiung_GridMerge 40M_Zone EOLPEE 43 4 |F 2 A0M e L

Export Kaohsiung SOBEK Depth

LY 46 A

B KIFER
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£55 19 B aTES OREIRITER L

Workflow ID Schedule %

Taichung SOBEK 2D 40M_Zone Dadu_ Historical YR 27 A }% ; ;gg_zone X AL
Taichung SOBEK 2D 40M_Zone WU Unit01 Historical|# /|- B¥ % 27 & izitglol\%_gogte %{f %
Taichung SOBEK 2D 40M_ Zone WU Unit02 Historical|% |- p¥ % 27 4 iriitggl\%_gofgje %{E %
Taichung SOBEK 2D _40M_Zone WU_Unit03_Historical| % |- & % 27 4 i ;t (‘)‘Sl\%gog ; %
Taichung SOBEK 2D 40M_ Zone WU Unit04 Historical|# |- p¥ % 27 4 iriit(‘)lfl\%_gogﬁ:e %; s
Taichung SOBEK 2D 40M_Zone WU Unit05 Historical|# |- B¥ % 27 4 i ::jt (?5()1\%_,;0;;:6 %»E &
Taichung SOBEK 2D 40M_Zone WL Historical S 27 A % ‘; ;g*l;g_zone ¥
Taichung_GridMerge 40M_Zone Historical o 31 A }% ‘; ;_9;;’/[ R EE

Taichung SOBEK 2D 40M_Zone Dadu SOl pEY 36 4 |4 ¢ 40M_zone 4 A
Taichung SOBEK 2D 40M_Zone WU Unit01 AR 36 A i ;‘it (‘)110M_zone B %
Taichung_SOBEK_2D_40M_Zone_WU_Unit02 AR 36 A i riit SZOM_Zone 5%
Taichung SOBEK 2D 40M_Zone WU_Unit03 5 pES 36 A i rijt (;‘??M_Zone Bk
Taichung SOBEK 2D 40M_Zone WU _Unit04 E Y 36 A i ::jt ng_Zone B
Taichung_ SOBEK_2D_40M_Zone WU_Unit05 £l 36 A i :l’it g;)M_Zone b
Taichung SOBEK_2D_40M_Zone WL A [ % 36 4 |4 ¢ 40M zone H ¥
Taichung_GridMerge 40M_Zone SR A3 |40 40M Bt

Export Taichung SOBEK Depth E LS 46 A 31"?] A KRR
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356 444 %

ER NS =3 F T

Workflow ID Schedule B3I
TIE}Iiir;atl(r)lr_iESBEK_2D_2OM_Zonel_UnitOI S0EEE 27 A | 4% 20M zonel unit0l fr ¢ o5
TIE}Iiir;atl(r)lr_iESBEK_2D_2OM_Zone1_Unit02 SLEEE 27 A | 4% 20M zonel unit2 fr ¢ HOEE
TIE}Iiir;atl(r)lr_iESBEK_2D_2OM_Zone3_UnitO1 SRR 27 A | 4% 40M zone3 unit0l fr ¢ HOEE
T;lliir;l(r)lr_sgBEK_2D_2OM_Zone4_Unit01 S0EEE 27 A | 4% 40M zoned unit0l fr ¢ HOEE
T;lliir;l(r)lr_sgBEK_2D_4OM_Zone2_Unit01 SRR 27 A | 4% 40M zone2 unit0l fr ¢ HOEE
TI?IiiI;?EHSSBEK_2D_4OM_Zon65_UnitO1 S 274 | 44 40M zoneS unit0l A ¢ Ok
TI?IiiI;?EHSSBEK_2D_40M_Zone6_UnitO1 S pE% 274 | 44 40M zone6 unit0l AF ¢ Ok
T;lliir:j[lgr_isgBEK_ZD_40M_Zone7_UnitO1 SRR 27 A | 4% 40M zone7 unit0l fr ¢ HOEE
Tainan_GridMerge Zone Historical w3 A | E e 40M e S Y R
Tainan SOBEK 2D 20M Zonel Unit01 | & -] pF% 36 ~ | 4 3 20M zonel unit01
Tainan SOBEK 2D 20M Zonel Unit02 | # -] pF% 36 » | 4 = 20M_zonel unit02
Tainan_ SOBEK 2D 20M Zone3 Unit01 | & | ¥ % 36 ~ | % 3 20M_zone3 unit01
Tainan_ SOBEK 2D 20M Zone4 Unit0l | & | pF% 36 ~ | % 3 40M_zone4 unit01
Tainan_ SOBEK 2D 40M Zone2 Unit01 | & | pF% 36 ~ | % 3 40M_zone2 unit01
Tainan_ SOBEK 2D 40M_Zone5 Unit01 | & | ¥ % 36 ~ | % 3 20M_zone5 unit01
Tainan_ SOBEK 2D 40M Zone6 Unit01 | & | ¥ % 36 ~ | % 3 40M_zone6 unit01
Tainan_ SOBEK 2D 40M_Zone7 Unit01 | & | ¥ % 36 ~ | % 3 40M_zone7 unit01
Tainan_GridMerge Zone EOLER A2 L | e 40OM el
Export_Tainan SOBEK_Depth FOLRERAS A\ E s KRR
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% 5-8 w Rk 6] PERARE R PliES %

R RE 06hr
Fh B take 1 take 2 Average Average
D& Total Seconds | Total Seconds | Total Seconds | Minutes | Seconds
Zonel 62 72 67 1 7
Zone 2 144 144 144 2 24
Zone 3 89 89 89 1 29
Kaohsiung Zone 4 175 170 172.5 2 52.5
Merge 104 103 103.5 1 43.5
Export 87 72 79.5 1 19.5
NG 655.5 10 55.5
Zonel 121 129 125 2 5
Zone 2 492 497 4945 8 14.5
Zone 3 384 320 352 5 52
Pingtung Zone 4 231 240 235.5 3 55.5
Zone 5 498 563 530.5 8 50.5
Merge 174 169 171.5 2 51.5
Export 41 38 39.5 0 39.5
I\ 1948.5 32 28.5
Zone 1 Unit 1 265 282 2735 4 33.5
Zone 1 Unit 2 190 200 195 3 15
Zone 2 194 215 204.5 3 24.5
Zone 3 284 255 269.5 4 29.5
Zone 4 214 245 229.5 3 49.5
Tainan Zone 5 195 165 180 3 0
Zone 6 207 255 231 3 51
Zone 7 179 193 186 3 6
Merge 208 196 202 3 22
Export 46 48 47 0 47
INE 1075.5 17 55.5
Zonel 206 221 2135 3 335
Zone 2 228 196 212 3 32
Zone 3 232 211 221.5 3 41.5
Zone 4 252 272 262 4 22
Taichung Zone 5 242 288 265 4 25
WL 250 307 278.5 4 38.5
Dadu 148 157 152.5 2 32.5
Merge 105 93 99 1 39
Export 32 27 29.5 0 29.5
I\F 1308 21 48




59 w12 0] PERARIE B ORI A %

THEREE 12hr
R [E%N take 1 take 2 Average Average
Pant Total Seconds | TotalSeconds | Total Seconds | Minutes | Seconds
Zone 1 345 364 3545 5 54.5
Zone 2 356 350 353 5 53
Zone 3 191 208 199.5 3 19.5
Kaohsiung Zone 4 449 503 476 7 56
Merge 237 212 224.5 3 44.5
Export 132 149 140.5 2 20.5
INET 1748 29 8
Zone 1 203 221 212 3 32
Zone 2 874 1057 965.5 16 5.5
Zone 3 1086 1204 1145 19 5
DT Zone 4 729 722 725.5 12 5.5
Zone 5 772 936 854 14 14
Merge 343 357 350 5 50
Export 85 91 88 1 28
/NET 4340 72 20
Zone 1 Unit 1 571 582 576.5 9 36.5
Zone 1 Unit 2 464 334 399 6 39
Zone 2 352 447 399.5 6 39.5
Zone 3 578 580 579 9 39
Zone 4 540 542 541 9 1
Tainan Zone 5 1249 1259 1254 20 54
Zone 6 703 704 703.5 11 43.5
Zone 7 397 460 428.5 7 8.5
Merge 372 385 378.5 6 18.5
Export 90 98 94 1 34
/NeT 3399.5 56 39.5
Zone 1 620 566 593 9 53
Zone 2 638 612 625 10 25
Zone 3 716 634 675 11 15
Zone 4 763 761 762 12 42
Taichung Zone 5 714 706 710 11 50
WL 850 832 841 14 1
Dadu 389 385 387 6 27
Merge 128 131 129.5 2 9.5
Export 53 54 53.5 0 53.5
/Nt 3558 59 18




% 5-10 w FhT 24 ] PERLARAE B RIE S K

THEREE 24hr
R& [E%N take 1 take 2 Average Average
Pant Total Seconds | TotalSeconds | Total Seconds | Minutes | Seconds
Zone 1 511 492 5015 8 21.5
Zone 2 807 765 786 13 6
Zone 3 415 398 406.5 6 46.5
Kaohsiung Zone 4 900 940 920 15 20
Merge 367 369 368 6 8
Export 187 183 185 3 5
INET 3167 52 47
Zone 1 259 248 253.5 4 13.5
Zone 2 1484 1219 1351.5 22 31.5
Zone 3 1850 2286 2068 34 28
Pingtung Zone 4 1161 1628 1394.5 23 14.5
Zone 5 1286 1073 1179.5 19 39.5
Merge 745 769 757 12 37
Export 150 151 150.5 2 30.5
/NET 7154.5 119 14.5
Zone 1 Unit 1 1799 1579 1689 28 9
Zone 1 Unit 2 117 112 114.5 1 54.5
Zone 2 930 884 907 15 7
Zone 3 1579 1435 1507 25 7
Zone 4 1623 1498 1560.5 26 0.5
Tainan Zone 5 1599 2117 1858 30 58
Zone 6 1667 1284 1475.5 24 35.5
Zone 7 1063 837 950 15 50
Merge 724 707 715.5 11 55.5
Export 135 138 136.5 2 16.5
/NeT 6696 111 36
Zone 1 2122 2613 2367.5 39 27.5
Zone 2 106 109 107.5 1 47.5
Zone 3 2472 2559 2515.5 41 55.5
Zone 4 3049 3053 3051 50 51
Taichung Zone 5 3067 3118 3092.5 51 32.5
WL 1145 1509 1327 22 7
Dadu 755 727 741 12 21
Merge 253 249 251 4 11
Export 79 77 78 1 18
/Nt 11056 184 16
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F 5-11 BORGEMBHT R R L ERPFFR I EAZ X E A
tR X% & § (mm)
#F 3
(F) | g |454em | 44 | w7 | #5 | AB | oy | Fo | g | &p

10 83.25 79.29 81.67 | 74.82 | 84.07 | 78.08 | 74.04 | 73.07 | 89.80 80.6

25 90.65 84.02 93.22 | 80.91 96.33 | 89.03 | 87.60 | 88.03 | 110.52 | 9I.1

50 95.73 85.63 | 100.85 | 85.37 | 106.44 | 96.21 95.72 | 98.82 | 126.73 98.5

100 98.42 88.16 | 110.26 | &89.11 | 119.87 | 102.78 | 105.02 | 107.36 | 141.81 | 105.6

200 | 100.54 92.55 119.02 | 93.97 | 130.30 | 108.89 | 116.01 | 117.91 | 158.53 | 112.5

512 LfEG o RimE SRR F LS R

2 200Y
|24 401'1’1 . B N S T K ‘zl&‘&' A ESR lé(l:-“/
* ok 2 7&3: B /é 71( /‘;??)i CPU Tlme P ’»’I,&%"}Oé» ‘,Q}%"hg 7 o X
H8 - i I 1 1ee x| (hr/min/sec) | (Active cell) | (Total cell) A bt
%J;—"*é S 2z i:]??—gr_
e S T Hic (m)
200Y — — 52m/28s 125,887 379,476 1.00
100Y 0.9817 0.0045 49m/42s 111,798 379,476 0.95
2? 50Y 0.9807 0.0047 45m/52s 104,692 379,476 0.87
25Y 0.9793 0.0051 44m/00s 99,732 379,476 0.84
10Y 0.9761 0.0058 39m/36s 90,019 379,476 0.75
200Y — — 1h/15m/14s 125,887 379,476 1.00
¥4 | 100Y 0.9744 0.0216 1h/07m/45s 111,798 379,476 0.90
He b
(% & | 50Y 0.9611 0.0321 1h/05m/01s 104,692 379,476 0.86
L5 =Y
swR) | 25Y 0.9420 0.0448 59m/33s 99,732 379,476 0.79
10Y 0.8807 0.0864 54m/13s 90,019 379,476 0.72

2 %4 85 Intel® Core™ i7-3770K CPU @ 3.50GHz
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Number of values: 12. Timestep: 01:00.00 Maximum: 111.3 mm. Total: 592.9 mm.
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200 Number of values: 12. Timestep: 01:00:00 Maxamum: 111.3 mm. Total : 990.9 mm.
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Eogaetho - P Raant R A EREPE LR F R R
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