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Extended Abstract

1. Introduction

The 200760/EC Directive implementation by Europeslember States requires flood hazard

and flood risk maps for |l ow, medium (Il i kel
probability. In this context, hydraulic models can be used to simulate flood events and map
the resulting flooded areas. The resolutimmd accuracy of the results obtained by the
hydraulic models catitute the most important tools for risk assessment and taking the

corresponding decisions.

Particularly in this studythe efficiency of three hydraulic modatsinitially investigatedto
simulate a specific flood event of a region wheleservedtopogaphic gradients are
consideredelatively small The modelaised in this study areghe 1D HEGRAS, the quasi

2D LISFLOODFP andthe 2D MIKE FLOOD. Specifically, the resultérom the workof
Oikonomou (2013) concerning the HERAS and LISFLOODBFP models are directly
compared to those of the present analysis. Moreover to broaden the comparison, MIKE
FLOOD was added to the analysis.

Additionally, models are also compared to eatter basean applications using simplified
topographies and scenaridBus, leading to conclusions about their particularities and
performancse. Similarly, HEC-RAS and LISFLOODBFP results were formulated within the
framework of theanalysisof A. Oikonomou(B 5 o e8e3dP£3) The wholestudy was carried

outusingunsteady flow conditionschemes
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2. Hydraulic Models
HEC-RAS

HEC-RAS (www.hec.usace.army.mil/software/lras/) is a freeware 1D hydraulic model,

which can beused for onalimensional steady andghdeady flow hydrauliccomputations.
Regarding unsteady flow comgations, SainV e n an't Equations?o numer
approximated using amplicit finite differenceapproachthroughthe computationaBox

Scheme.

The required input data are thgeometry of the cross section, the Man@irdyiction
coefficient @) along the cross section, the inflow discharge #mehydraulic boundary
conditions. Calculations in steady and unsteady flow conditions were made, so that an

extended comparisdretweerdifferent modelsvas possible.

It is noted that, based on research experigheemodelprovides adequate results in cases of
steep and narrow channels but it deviates from reality in cases of floodplains with small
gradients. Also, it experiences difficies with unsteady flow conditior(§).S. Army Corps of
Engineers 2010)

LISFLOOD -FP

LISFLOOD-FP (www.bris.ac.uk/geography/research/hydrology/models/lisflosd)a quasi

2D hydraulic model based on a raster grid. Effectively, flooding is treated usiolyirae

filling process based on hydraulic principles and embodying the key physical notions of mass
conservation and hydraulic connectivity. Channel flow is handled using adiroeasional
approach that is capable of capturing the downstream propagéteorilapdwave and the
response of flow to free surface slope. Floodplain flows are similarly described in terms of
continuity and momentum equations, discretized over a grid of square cells, which allows the
model to represent 2D dynamic flow fieldsingquasi analysisThe flow between two cells

at the floodplainis assumed to be simply a function of the free surface height difference

between those cells.

The basic assumptions used in the model calculations are:
1 Channel flow can be represented by eitiibe kinematic or diffusion wave

approximations.

XiX



1 Channel is assumed to be wide and shallow, so the wetted perimeter is approximated
by the channel width.

1 For plain flooding and owbf-bank flow can be treated using a series of storage cells
discretized as easter grid.

1 Flow between storage cells can be calculated usivadytical uniform flow formula
(the Manning equation or a weir equation). This yields an approximate solution of a
diffusion wave in two dimensions.

1 There is no exchange of momentum betwaamn channel and floodplain flows, only
mass.

1 Flow is assumed to be gradually varied.

1 The model uses standard Sl units for length (metres), time (seconds), flux (volume per

time in n's?) etc.

The required datao initialize a simulatiorare a DEM, Manning €oefficient distribution
over the channel and the floodplathe river location and itaverageddepth and width, the
inflow discharge and some simple hydraulic boundary conditions (Bates et al., 2005).

MIKE FLOOD

MIKE FLOOD is acommercial softwarpackage of DHI (Danish Hydraulics Institute). It is a
product that integrates the 1D models MIKE URBAN (MOUSE), MIKE 11 and the 2D model

MIKE 21 into a single, dynamically coupled modelling system

Channel flow is modelled through MIKE 11 simulation pagka he set of the two implicit

finite difference equations (transformed Saint Venant Equations) is resolved using a
computational grid consisting of alternati@gand h points, where the dischargg and the

water levelh are computed respectivelyhe adopted numerical scheme is a 6 point Abbott

scheme.

For the channel model i ng tCQaresianceaygdinatas,ectbssd at a
sectios 6 dat a, cobéffcianh at eagld moint of the cross section or globally on the

river, boundaryconditions,as well as hydrodynamand simulation modgarameters.

Floodplain flow is described by 2D Shallow Water Equatioos €lse equationsSaint

Venant). Reformulated Shallow Water Equations constitute a Riemman problem. For the

XX



approximation oftte solution Roe algorithm is used. Specifically, thereby the convective flow

in the interface between the cells is calculated and therefore the dependent variables on the
left and right of the interface with the second order spatial accuracy are estiféltedble

mesh approach was made for the spatial discretization of the problem. Flexible mesh

approach has a positive effect in the duration of the calculations.

Regarding to the coupling between MIKE 11 and MIKE 21 models, a Lateral Link formula is
usedin order to simulate the flood wave expansion in the floodplain. Lateral Link uses a
hydraulic structure equation in order to calculate the related vari@blg&E by DHI 2014a,
MIKE by DHI 2014b, MIKE by DHI 2014c)
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2. Study Area and Data Initially Available
Study Area

Study area is located in Thessaly, in Central Greece. The exact position of the study area is
upstream bounded from Ali Efenti Bridge which is the downstream boundary of Pineios
Western Subbasin. The downstream boundary of the study area is located atakamyg
position. It is a 40 km long section of Pineios River with relatively small topographic
gradients in the broader area. The study area is considered to be a part of the Zone of
Potentially High Risk of Flooding according to t@07/60/EC Directive iplementation by
European Member StateStudy area is depicted in Figure 1.

Figure 1 Study area location and topograpByq4 @ @ 3 ZPEt3dagdsatlook.usgs.gov).
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Data Initially Available

Elevation data of study area were initially available through a Digital Elevation Model of
[ 5 ml &atdracyTo increase the accuracy of the DEMg. 2), editing of the raw dataset
is necessary. This is accomplished in a way that the main river linedesngith the edge of
the slope change and the deepest line of flow. The above mentioned proceduaerieds

out inthe analysis of AOikonomou(B s a @ 3 20&3% Bhe outputs of the procedure were

used to the premsent studybés simulatio

Figure 2 DEM of study aredB 5 @ @ 3 ZD3B ¢

Furthermore, the recording difie land use cove(Fig. 3) as configured by the European
Union Corine 200@ramework is utilized irthe simuations.
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Figure 3 Land Use records Corine 2008 6 a g 3 ZPE3gvgw.geodata.gov.gr

Evaluation of the Model Results

For the evaluation of the results a satellite pHaim a past flood event was used. The event
lasted from the 2% to the 28 of January 2003, whilsatellite picture of the floodwas
captured in the 28of January 20. The extent of the floodplain inundation is estimated with

a semiautomated methodology in order to distinguish stagnant water from soil, using an
averaged image of the infrared channel 5 of lthadsat ETM+ system (landsat.usgs.gov).
Note that the resolution of the image is 30 m (on the soil). The above mentioned satellite

photo is depicted in Figuiz
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Figure 4 Landsat7 satellite imageflooded area (landsatlook.usgs.gov).

Some specific ati os were used in order to quantif

observed flood extent. The ratios are explained below

ﬂ -

™Y — ¢

WhereE; is the observed flood extent ar&s, is the model simulated flooded ar&gy is

the common model simulated and observed flooded &aadex wass introducedby
Oikonomou B 9 a8 8 3 2P&3gagd is representative of model flood extent adjustment to
thereal flooded area.
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3. Study Area Simuldion Results
Constant Inflow

I n order to investigate wunsteady fl ow condi
upstream boundary condition in each model simulation. The value of the constant inflow in
HEC-RAS and LISFLOODFP was set equal to the one that has been proven to have the
optimum adjustment to the observed flood extentAinOikonomou B 5 @ @ 3 B043} g

analysis The related restd are presented in the followiparagraph
HEC-RAS Results

As depicted in Figure 5, there is not significant change in the flood extent area, with the
unsteady flow conditions regime, or with the raise of constant inflow from 850 to 1¥60 m
Additionally, concerning the small gradients area in the floodplainflte regime within

this area cannot be simulated fram1D model, such aBlEC-RAS.

Figure 5 Simulation results in unsteady flow conditions under constant inflow upstream
boundary conditiomn HEC-RAS.
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LISFLOOD -FP Results

LISFLOOD-FP simulation resudt are summarized in Figu&where thesimulationon the
right resultedafter the integration of the existing levees in the topography inserted in the

model. As displayed, the resulise significantly different from the ones A/ Oikonomou
analysis(B 5 o @ 3 ZPt3 Therefore, a time varying inflow analysis was not applied, as the

value Q=400 rifs was not the one with the optimum adjustment.

(Bosoag3dNE3B g

Figure 6 LISFLOOD-FP model results before and after the integration of the existingslevee

in the model topography.

MIKE FLOOD Simulation

For the optimum adjustment of the model results to the observed data, several simulations
were plied The aim of these simulations was to stabilize and optimize the generated result,
through the change ofiany time and space factors. Examining the corresponding results it is
in some extent clarified the sensitivity and the stability of the model computations, as well as

the ability to predict the extent of flood inundation area.

In Figure7 all the displagd results were generated for spatial zones of maximuniadeb®1 0
m?% 5 0 ¢ m’l 6 0 9nt, @onstant inflow Q=400fs and various time stepRespectively,
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in Figure8 the results were generated in MIKE FLOOD by changing several space factors. As
displayedin Figure9, despite the changes in flood extent area, the corresponding changes in

water depth at the downstream boundary of the river section are insignificant.

| Ewtkmd | 1473379467
Eye(km’) 14.21038706

o

Em(km’) [ 17.94363604

Figure 7 Flood inundation extent with the time step change in MIKE FLOOD.
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Q=500 m’/s
Spatial zone: 500 m’

Spatial zone: 100 m’

22.85
19.28

Q=500 m’/s
i i 004 =0.005/0.008/0.01 m

Figure 8 F1 oo d i nundati on extent wi t h spat.i
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Figure 9 Water depth in downstream boundary of the river section.
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Time Varying Inflow Conditions

HEC-RAS and MIKE FLOOD behavior analysis was applied in order to investigate the real
inflow conditions. In both models a tintkscharge series was inserted as an upstream

boundary condition. The flow hydrograph was calculated through the below mentioned
Equationl (Dottori etal. 2009:

0o 0 0 0 z—-Agp -— (Eq. 1)

WhereQ, is the base flow dischargehich was set equals to 10%s Tp the time to peak
flow, Qp the peak dischargend o a coefficient assumed to be equal toQpwas set equal to

the one with the optimum adjustment for constant inflow conditions for each model.

HEC-RAS Results

In Figure 11 the result of time varying inflow conditiongh Q,=850 m/s, is depicted. As it

i's expected the model result does not adjust
Epn(km?) 19.11
Eine (km?) 18.10

68.8%
5.3%
42.9%
Eo/(E+E - Eqne) 96.3%
R 0.509

Figure 10 HEC-RAS flood inundation map for time varying inflow conditions=860 m/s.
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MIKE FLOOD Results

MIKE FLOOD simulation was applied witf,=550 ni/s. In Figurs 11, 12 and B flood
inundationprogress is displayed. As shown below, the flood extent appsdhk observed
satellite photdbetween 90 and 100 houwslso, in Figure 4 the flood extent of the maxima

water depth values is depicted.
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E,, (km?) 23.68

19.95

75.8%

15.8%

26.8%

Eo/(EAEn-Eine) 87.6%
R

ST

Figure 14 MIKE FLOOD time varying inflow conditions resulR,=550 m/s.

4. Model Comparison in Simple TopographiesApplication

In this section, the models are applied to some simple topogrdpHiester understand their
sensitiveness on various parameters. The topographies created are in the form of grid with
dimensions 1 km x 10 km. A rectangular channel with a 10 m wijtan(d a 2m deptHd] is
generated along the surfacBopographic gradints were set to 1% in channel and the

floodplain.

The sensitivity of the models is investigated by in the following parameters:
A discharge @)
A channel and floodplaing a n n i resigtGnseumber

The output parameters are the flooded area and the watbrate¢he channel outflow point.
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Varying the Inflow (Q)

In this section an unsteady flow simulation in MIKE FLOOD was accomplished. The results
were compared to the corresponding results
and pMan midasgfidientvalue was set to 0.03s it is displayed in Table 1, MIKE
FLOOD has a restricted sensitivity in the river inflow charageit regards to the flooded area

and the channel downstream boundary water depth

Table 1 Flood inundation area and dostream boundary water depth with the change of
channel inflow.

Q (m’s)
250 500 750
E(km? | 1.10 | 1.50 2.23
hanse (M) | 2.99 | 3.24 4.09

As depicted in Figure 16 and 17, LISFLOOIFP has the highest sensitivity among the three
models and MIKE FLOOD themallest, as it concerns the inflow change.

0.00 T T T T T 1
200 300 400 500 600 700 800
Q (md¥/s)
— MIKE FLOOD ——LISFLOOD-FP HEC-RAS

Figure 16 Area change with the change of channel inflow in the chamreeb{B s @ 8 3 € 6 ¢
2013).
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Figure 17 Downstream boundary depth change with the change of channel inflow in the

channel Data B 5 6 3 2P13k ¢

Varying the channel and flooglain Ma n n i mrgségtancenumber

Here, a simulation in unsteady flow conditions is generated with a discharge o¥g59%0

m? grid cell size and unique channel and floodplain gradient of 1%. Selected values for the
Manning coefficient are: 0.03).08 and 0.10 In Table 2 the results of MIKE FLOOD
simulations concerning the flood area are displayed. MIKE FLOOD results are not
signi fi cantly affect e dscbefficienthSemilaciyhnarabte 8theiwaterMa n n i 1

depth calculations appearhaverestricted alterations.

Table2F| ood area change with the change of Mani

E (km’) 0.03 n(;rj08 0.1
0.03 2.23 221 2.27

& 0.08 2.34 2.66 2.73
0.1 2.56 2.89 2.87
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Table 3Wat er depth in the downstream channel b
coefficient.

h(m) 0.03 r](;r.]08 0.1
0.03 4.09 4.24 4.33

& 0.08 4.31 4.34 4.36
0.1 4.43 4.45 4.52

5. Coclusions
In general, within this studgertain model features are illustrated.

In cases of a complex topography (like the one in this study) where multiple directions of the
flow are possible within a cross section, 1D models often fail to corrsictiulate the flood

in contrast to the models that perform hydraulic asialyn more thn one dimensions.

Regarding the river simulation, LISFLOGEP has a difficulty to accurately simulate any
river topography, due to the assumptions that consisteafitdel structureAlthough, it can

simulate possible flow directions in small g

Quasi2D models such as LISFLOGPEP could lead to more accurate results in a flood study
where 1D models are used for the calculations, in order to obtappementary estimation

of flood extent.

Ful | Shall ow Water Equationsd Models such a
complex to configure a simulation in it, but on the other hand produce more accurate results.
Their capability of simulating a real @asunder real flow conditions makekeir use
recommended in cases where more accuracy is needed, as flood protection system design,

flood hazard maps, e.t.c..
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#fpfric 334427.7012 4381518.327 25.00
Yinfiltration  0.000001 334448.7514 4381522.5 24.96
#overpassfile  projphneios.opts e ; 334503.1885 4381510.105 24.87
manningfile projphn. n. ascii | projphn - Enpewpardpio e 334573.7801 4381488.116 24.75
riverfile projphn.river = = = 334593.5115 4381478.446 24.71
bcifile projphn. bci Apyeio  Emefepyacic Moppri  Mpofoli  Borea 334620.9928 4381472.573 24.66
bdyfile projphn. bdy QTBDY E: 334657.7994 4381472.447 24.60
#weirfile upstrean 334725.1252 4381465. 062 24.49
#startfile res.old hours 334783.7076 4381455.222 24.39
|| #stagefile 5 334838.1597 4381443.489 24.30
elevoff 400 o 334885.8809 4381451.718 24.22
#depthoff 400 720 334944. 6044 4381448.482 24.12
adaptoff 335007. 8285 4381440. 527 24.02
#qoutput 335062.4781 4381438.039 23.92
chainageoff i Wil 335099. 6603 4381436.8571  23.82 0.03  81.8
| - - || 335188. 6689 4381434.027 23.99 .
< || K ' « i B
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£ MIKE Zero

W File Edit View Network Layers Settings Window Help |=ll=x|
UDD“EI\# E‘é?k?‘uq 1[K]I.i'c’,”~-"¢‘s*\£fw‘@‘ibﬁ»"‘a@ﬂé@\%ﬂ&‘
| Project Explorer x
Untitied e ]
4395000 - - - -3 PHNEIOS Flood
£ External Data
® 100_50_50mesh
4394000 - ® 10.50_500mesh
® 10_50_500_modmesh
4393000 - |_50_500.mesh
_50_500_mod mesh
® 255mesh
4392000 - 3_357mesh
3Z_MF_land.mesh
4391000 -- ® 3Z_MF_land2mesh
® 3Z_WF_land3mesh
3Z_MF_open.mesh
4390000 1 ® 500_50_50mesh
® 50_50_50mesh
43a5000. 35 {9 Final Report
-3 Model
&3 Model Inputs
4388000 7~ @ basic_nf.couple
® Q_constant_mf couple
4387000 1- @[3 Project Documents
2 Result
A MzResutView1 rev
4386000 1 - o
@ senstivity. auc
4385000 1~ 4 Tool Setups
© Smulation History
4384000 -
4383000 -
4382000 ! 4
4381000 t t t 1 t t t t t
334000 336000 338000 340000 342000 344000 346000 348000 350000 352000
Ready x= 33442985 y = 43949107 Select Objects NUM

Fces8@l) UlGsoe d Wep h's®NKE 1d RivedNeteork Editor.

File Edit View Network Layers Settings Window Help [= =] x]
IR ‘
Overview | Project Explorer r x|
5 Network Esh s diietes = 3 PHNEIOS Flood
Points (541) XCoordinate Y-Coordinate Branch BRANCH_1 Chainage 0 & £ Bdernal Data
Branches (1) ;

et 33411922 43815819 Chainage Type = :gﬁéﬁgxi

& Routing

5 Runoff/groundwater links Overview

B~ Gd polits X Coord. ¥ Coord. Branch Chainage Type | Chainage
1 3311922 43815819 | BRANCHL __|User Defined 0 e
2 33414632 43815805 | BRANCHL _|System Defined | 27.139964 B 3Z.F Jandmesh
3 33417594 43815702 |[BRANCH1 __|System Defined | 56792343 ® 37 MF land2mesh
4 334356.36 43815201 | BRANCH_1  |System Defined | 24403653 3Z_MF_land3mesh
5 3277 43815183 |[BRANCH1 __|System Defined | 31618778 B 3Z_MF_openmesh
6 33444875 43815225 | BRANCHL _|System Defined | 33764742 B 500_50_50mesh
7 33450319 43815101 | BRANCHL _|System Defined | 3934787 B 50_50 50mesh
B 334573.78 43814881 | BRANCH 1 |System Defined | 4674152 5 Final Report
B) 334593.51 13814784 | BRANCH1  |System Defined | 48938920 &5 Model
10 33462099 43814726 | BRANCH_L System Defined 517.49085 -3 Model Inputs
1 3346578 13814724 |BRANCH1 |System Defined | 554.29706 @ basic_m couple
2 33472513 43814651 | BRANCHL _|System Defined | 62202688 | - o
e 33478371 1381455 |BRANCH1  |System Defined | 681.43053 m, Project Documents
T 3383816 43814435 | BRANCH1  |System Defined | 73713227 f’ ;el;”e':umw -
15 33488588 43814517 [BRANCH1 _[System Defined | 78555758 e
16 3349846 43814485 |[BRANCHL _|System Defined | 844.36967 @ senstiviy.auc
7 33500783 43814405 |[BRANCH1 _|System Defined | 908.09316 g Tool Setups
18 33506248 4381438 | BRANCHL __[System Defined | 9629876 @ Smulation History
19 33509966 43814369 [BRANCHL _|System Defined | 999.09955
2 33518867 4381434 | BRANCHL __[System Defined | 1089.0535
2 33523207 43814258 |BRANCHI _|System Defined | 1134111
2 33526914 43814108 [BRANCH1 _|System Defined | 1170.7833
3 33531044 43814387 [BRANCH1 _[System Defined | 1216.2206
% 33535066 43814788 [BRANCH1 __|System Defined | 1273.0141
I3 335388.98 43815255 |[BRANCH1 _|System Defined 13334551
% 33540841 4381574 | BRANCHL  [System Defined | 13856749 -

Ready x= 33617474 y = 43949349 Select Objects NUM
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3 MIKE Zero - B8 sect ] I P M o W Ty bl i)

® File Edit View Cross-Sections Settings Window Help [=]=]x]
jos@l s melaev||aae? o@D x|
Pr
Rivername Topo ID Chainage Crosssec | [meter] BRANCH_1 - 1 - 1000.0000 ) - [P =
BRANCH_1 1 1000.00 37 T T = T T Fo.075
- ! &£ Bdernal Data
Section Type Radius Type Datum 1 ® 100.50.50
[open | [Resistance Radius B0 sl Frsag ® 10.50.500
Coordinates Comrection of X coor Morphologici ® 10.50.500
[ Aeply X ¥ [T Apply [Clovidesi| 1 ] F0.065
Lt [0 0 Level of Div
Right |0 0 0 125 7 L 0.060
Resistance numbers 120 =
Transversal Distribution Fooss
Resistance Type Manning’s n - 153
Fooso &
D || i X Z | Resist. | Mark 5 105~ 2 I Final Report
= BRANCH_I 1 | 0000] 86730 0015 g k £ 565 Model
&1 3 1057- {0045 3 pa
2| 5000 86600 0015 i = 565 Model Inp,
000 38 =([3 | 10000 86440 0015 s & ® basic_r
100000 | 37 — = ; 7
200000 | 36 4 15000 | 86.280 | 0.015 100 7 [0.040 2 ® Qcon
300000 | 35 5 | 20000 86190 0015 = (= Project Docum
0000 3. | |[6_| 25000] 86140 o015 £ Eoain £ Result
650000 |3.. 7| 20000 86130 0015|_ ) 3 E A MzResutView!
670000 | 3.. 8 | 35000| 86130| 0015 & matima
7000.00 | 31 9 | 40000 86090 0015 F0.030 @ senstivity.auc
810000 |2.. 10 | 45000 | 86010| 0015 2N Tod s
9400.00 | 2 = L = & Simulation History
|5 11| 50000 | 85880 0015
11000, 27 12 54.450 | 85.790 0.030
11800... | 2. o
12700.... | 2. u
12800 2 hal|l B
Synchronize processed data :
T
todae pchesed c 1500 2000 L4
Cross section X data [meter] -
< i, ] v | [ il ]+
Ready x=305918 y = 128446 Select NUM

Fces88rU; UyaU Y vUe o UsMIKE 1lCrassSecyonEditor. & U g

£ MIKE Zero - [38cr_sect 1
® File Edit View Cross-Sections Settings Window Help

|psRsmajaer/|aaaz |
CcEe— [Project Explorer o x]
[meter] = PHNEIOS_Flood
River name : BRANCH_T TopolD: 1 Chainage : 100000 88,5 BRANGH 1. 1-1000.00 - Bdemal Dot
- ® 100_50_50mesh
Data status W 10_50_500.mesh
[T Protect data © Updated () Notupdated () Edited by user 88.0 7
D Cross St Add. |Re” 8757
& BRANCH_1 Level | section | Radius ;:;‘-}f storage | n
a-1 area area | fa
—-— 87.0
100070137 1 81460 | 0000 0000 0000  0000| (
2000 |36 2 81549| 0054| 0057 1220|  0000| ¢ 865
3000.. | 35 3 81638| 0216| 0114| 2439|  0000] (=
4700.. (3. | ][4 817%6| 0487| 0170 3659|  0000| ¢ 8601
6500... |3, 5 81815| 0866| 0227 4859|  0000| ¢
6700... | 3.. |=ie 81904 1353 0284| 6098 0000] C 9553
;?% ;1 7 81993 1948 0.341 7318 0.000 ( @
.. | 2. — 2
Gnls 8 82081 |  2652| 0398 8537| 0000| (- 3 850
a0 |5 9 82170|  3463| 0455 0733  0000| ( 5
]
1100, | 27 10 82210|  3862| 0481 1049  0000| ( £ g 4
1180, | 2 I 82332| 5186 0564 11422 0000] ( - -85 Project Documents
1270... |2 T2 | 82455| 6660|  0650| 12647|  0000| ( o B ;“H“‘;W :
1380.. |2.. | (13 82578| 8284| 073%6| 13873  0000| ¢ : il
1430.. | 2. =if7g 82700 10059 0822 15088 0000 ¢ R
1780... | 2 — 835 ® senstivtyaue
el 15 82823| 11983 0907| 16324 | 0000| ¢ 24 Tool Setups
16 82945| 14058 0993 17549|  0000| ( € Smulation History
2000... |18 — 23.01
Sl |5 17 83067 | 16283|  1077| 18775|  0000| ( :
200, |16 18 83190 | 18658  1461| 20000  0000| (
2300.. | 15 19 83293 20770 1230| 21.206 0000 ¢ 8257
280.. 1. |[2 83395| 23005| 1298 22411| 0000| (
2480... [1... 21 83498 | 25364 1365| 23617 0000 ¢~ 8207
2630... |1 ~ | L . ] »
815
[¥] Synchronize raw data ; : i : e 5
0 2000 4000 8000 = B 1
[_Recompute | [ Delete Al | View RawData..] [ Levels.. | i —— @.[&. g .

Ready x=399.288 y = 94.8174 Select NUM

o

Fces8WrU; UyaU A UszU) o Ul aWKE tBCrossBettiorEditer.y 3 0 U

~ o

- - ) o -

N

ed Uesg oaUs d Usce

55

UaUae UBoUmddyfditd)d.oa Uids { aYdU y3U fjse U
e

guosUehylyvyld oUsy sUasl 3 0GUWpd dwsdliasg oas3e3UUs ¢
o 5

Us UjcUae egeBUBd Us>sc:
U addd aUs d 6o9e96eUUjosoe Usg dylddq oaUUY



U fRHUs UGey Y Uds "~ Uysoy3UGe Uesg 6j3asg UgUp
oaUUU3Uedeysd "~doe, oaUdeassah hyoss, gujUgesoaed
eosU Gis3Uesed UBUdHy Fae U812 3 Uxs 63 axvys oalUs |

Ggsddet 3 “68g € 648i3 30U U salecdeia3 295U a¥dU

T j3co0opipAGU; eAs00Us GU UaUi dU; U UsyYsUd oU:
Uyxs “~eUUegit 3 UU 8 egaU e€83U0U0ac 6sadigdeklUs.
(Inflow) , G UY d sWhterkedg) e ie (0 Wehei" ®qd ai 3 3 U U salUc
sy} o9Uayd Ggsdeald.

T Ede Us Us woint Shured: Fde UsUayd UslGjyeyd aUe “~cUY:
e UU0UbadqUyd U Ue 6) A3a. (s
Ui " eg Umlaw). ced (

f TUUUs3 Ue d ¢ y Digtributdd] Soarcd: (Egsedyd 6} duseas 6o Ual

"0y 903 Ulle "~ aUgysosoat3 Usljets ®© Usyeurs aU
8 ealUd Ggsedyd 36y} ee3UUs UAHGgml@))er) 8 a6 2
Uz Y UecEvaparatio) , b) ecRainfdliy(d g3 UUa U Rddistance Uy sbe

Facto) ®© Ui 3Ued Usyesg UasUs oY esUd U f (
UGdUyecaUei 3 GU UyUessesg Uategd hy sU.

f TUdag a9 o fGlobajBeuadary: U UgUes Uds ~ U4 gs dedld d
UGdU; eheUUUs Qs edlpodpdg cUayUdd oUs @5
UGUy ehees3UUs UasUs UgUyd Ueg 63 asg Ui @g

T v3y96 Juy) Ugaosol StrucliredBauddarfi Bos s sUayd UGgsde:
e 84J8i3 30U UGUyectUnis Uzdbolghyvzedasd Ud
(Dam), Uds "~ Ujya Uxad DdmBisai dd j §f¥aé&Ubedg 60U
(RegulatingStructurg , o . o&.

1 7 aUs ( UfClosegBeundarg: E U Jy 9 Ut GU0Usd A 6g aU UaU
glatdUUUUs Ggsdead edquUsssaed jeed aUs ~Uja

yaoUd 65 ~ Uy U ¥3y "~ Upsoj Ulyd U eUUeasisz Usgd
qtUhGe, g Yycemygoddygoidsdepdldd s69UalpUdgUs
Ue a Usgwm OtWdeg "~ Bpg ecUaUUYUUsU88UdasU UpciofocU
UsUlGyjexsWaewalU €U Ues Uz dq Ggsdead "6g U saycd

. 6. GUUdUje Usliyjee © egUUUbYa>a2UOUUs 63 as0U0Us
U0Ubecoaed Udd Thafed €U Ue 6} h3a (

™

56



FUs ~aUalGsse Udd "~ Upei 6U0d UppenBbundag U AHstesy il
UsyYsUd HRae oaUs GUU a2UU0UY3Ud. RBUU UsysUd U say
Us o ylfflem fh (vefU Uei e U aOGYWorhaeels 8 U B oaU0UY3 Uq U
e Okd ¢ "~} Aoy UeeU UaszUs Ud ugsUURUQ@EWU UgUrF
GUU aU0UY3Ud U K UU U UsU; Procéssedatd) UoUntilse y(beU cU A
UasUs »9susUalU00yscreiiveag ¥&oUsydd UUlUeeys¥s

(<B)

"3e80eecgaridd Udd " Uyseced eUayUdd Uszse @soed
"1 893 YeeUUsd afov Eldedsl)dda tlsds UdBoandarnyy U U
Editoro UUY Ud UsUehy Gy bat 3Uvms B ) Bbdise 1 30U 0gesaa & Uay

& MIKE Zero - [Q_constant] I T e —— —— —— ol
@ File Edit View Tools Window Help _[[&]x
DEH * 2B S 2N

| | Boundary Description|  Boundary Type | Branch Name| Chainage [ Chainage | Gate ID| Boundary ID| BrojectExplorer
1 Open Tnflow BRANCH_L 0 0 1 | = [ PHNEIOS Flood

Open Qh BRANCH_L 37000 0 7 ] =-£3 Extenal Data
® 100_50_50.mesh
® 10_50_500mesh
® 10_50_500_mod
® 1_50_500mesh
® 1_50_500_modm
® 255mesh
® 32 357mesh
Include AD boundaries " Q- ® 3Z_MF_land
® 3Z_MF_land2
: L = ® 3Z_WF land3
2 7033875 | 7555 ® 3Z_WF openm
3 L7075 | 4440 ® 50050 50mesh
[ 7307625 12 ® 50.50_50mesh
5 74445 2817 ) Final Report
6 7581375 | 5169, =5 Model
7 76498125 | 6705 _ 5 £ Model Inputs
E o —— @ basic_ico
® Q_constant.
3 Project Document:
& Result
MzResutView re
mzt1.mzt
@ sensitivity
& Tool Setup:
€ Smulation History
Ready x=399.288 y = 948174 Select NUM

Fce8IDB) slliehd 8y 9Ust 3 Ggsddoet s GUes MIKE 11 Bo

j 3UGeyoaaY U Usd gujeitigslUesoayd "~ Uy UeyUjegd |
(HydrodynamicParametersEdito) 6} as 83 UUs ~ Uy Ye 'Ully sbUsfp'evld @
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a3 U33¥OUdU; yd JUujyeligsUswkgEydld YU} YeUOU;es GUs

] 1 6oaah bYc
(Initial Water Depth) 1.om

g)] abe Y Bdle
Resistance, n 0.027
Manning)

Badeegd 99| iohorder

(Wave _
Approximationy | FUlly Dynamic

£ MKE Zero - fpasic.mf] I P R S W T | 6 )

@ File Edit View Grid Window Help [=][=]x]
lps@|tee|laew||as)

| |IProject Explorer 2 x|
| || = PHNEIOS Flood
&2 Bternal Data

| Time Series Output | Maps | Leakage
intil | Wind | BedResist. | Bed Resist. Toobox | WaveApprox | Default Values | QuasiSteady | Reachlengths | Add.Output | Flood Plain Resist. | User Def. Marks Heat Balance

Wave Approximation
Giobal Value

Wave Approximation: High Order Fully Dynamic v

Local Values

| River Name | UpStr. Chain| DnStr. Chainag|  Approx. |
1 Fully Dynamic

£ Final Report
2 £ Model
=-3 Model Inputs
@ basic_nf.cou.
® Q_constant |
-3 Project Documents
{3 Result
A MzResutView1 rev
A mzimz
@ senstivity auc
& Tool Setups
&) Simulation History

Ready x=399.288 y = 94,8174 " Select

[

Fceeddl Uy UyaU giljetgsUesata "~ UpUeyUp¥vs Yy 6l
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3 MIKE Zero - (basic.mf] B R e e S R y— T D
-8 %X

@ File Edit View Grid Window Help

Dzd| 2R aa

i T Project Explorer 3 x

( Stratfication | . Time Series Output | Maps | Groundwater Leakage |

| intil | Wind | BedResist. | Bed Resist. Toobax | WaveApprox | Default Values | QuasiSteady | Reachlengths | Add.Ouput | Fiood Plain Resist. | UserDef.Marks | Encroachment | HeatBalance | || =) PHNEIOS Flood
Computational parameters =5 E:E;;‘_Is);;omesh
Relax: Heonv_Factor: 0.01 ® 10_50_500mesh

Beta_Limit 1e-008 Min_Hconv_in_Branch:  1e-005
Fac_0: 25 Q_struc_Factor: 0.005
Qeonv_Factor:  0.001 Hstop 0.0001

Steady State Options

| Use energy equation

Contraction expansion coefficients

MzResultView1 rev
A mzt1mzt
@ sensitivity.auc
4§ Tool Setups
€ Simulation History

Ready x=399.288 y = 94.8174 Select
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