FloodArea

ArcGlSextension
for calculating flooded areas

(\ | USER MANUAL

Version 9.5-Februrary 2008




Inhalt  -ii-

Content

PrElACE. ..o 1
What FloodArea Can DO FOr YOUZ....oovvvviiiiiiiiiieiceeeeecee e, 2
Installing and Loading FIOOAAIEa...........ccccciviiiiiiiiiiiiiieeeeeeeeeee e 3
SYStEM REQUIFEMENTS ...t ee e e e e e e e s e e e e e e e e e e aann 3
INSEAIALION ... 3
Demo data and ArCMEaP PrOJECL........ciuiiiiuiieiee ettt et et e e esabeesnnneeanes 3
Activating the FIOOdArea tooIDa..........c..uuviiiiiiiieie e 4
REGIStErNG YOUT ICENSE ...ttt e 5
USING FIOOUATBA. ....cueiiiiiiiieeeeee et 6
The FIOOdArea Main MENU...........coiuuiiieiiiiieie et 6
AVAIIADIE MEMOIY...iiiiiiiiiii e e e e e e s e rreeeaaeeeed 6
Calculate flooded @rEas..........uvuviiiiiiiiiiiiiieee e
e =T = T0 (U] 1 (= PP RPR
RUNNING @ SIMUIALION. ......coiiiiiiiiieie e
Water level (elevation of drainage network).
Hydrograph (input by single 10Cations)...........ccoovveriienniienniieiieene
RaiNStorm (iINPUL DY @rE@)..........oeiuiieiiie et
AdItIONAl SELHNGS. ..o
OULPUL OPLIONS. ...ttt ettt e e et b e e s et e e e e s sabaeeeeesanes 19
(0= (o101 F=1 1 To] g e o) i o] o =P PEPRPPRPPRN 20
Y= (0 LI o [0 1Y RSO RR 20
1= =T F- L= PRSP 21
[0 To =T oo SRR 21
Display simulation info / Continue simulation.................cccccoeiveiiee e 21
Create / dsplay animation.............coiiuiieeiiiiiee e 22
UNIY TEJENA. ... 24
SUMMANISE GO VAIUES.......eeeiiiiieiiiiitt et 25
Create shape of flow direCtioN............uueiiiiiiiiiii e 25
ChOO0SE |ANQUAGE. .....eeiiiiiiee ettt eee s 26
0] {o TP PP UPTPT TP 27
Metadda Management..........ccooiiiiiiiiiiiiiie e e e e 28
Calculation Method.........uuuviiiiiiiiiiiiciceeec e, 29
VOIUME BUAGEL. ...t 32
DamM FAUIE.....oeveiieiieicccc e e e 32
Consideration of Model EAQES.........ooiuiiiiiiiiiiiie e 34
EXAMPIES. ... 35
Delineation @& Flooded Areas Based Upon Flood Marks............cccccceeeeeennn, 35
Dam Failure SCENANIOS. .....uueiiiiiieeiiiie e 35
Controlled Outlet of Flood Control Basins..........cc.uueveieiiiieineniiiiiiiiiieeeeeeeeenn 35
LIMITAIONS. ..ttt 35
Demo Version and Demo Data.............ceeeiiieieiiecevceiiiee e 36
NN o PP 36
1= o' Lo N o] o =T X PP 36
RETEIENCES ... 38
S]] o] 010 ¢ AP PSP PRRPPPPPY 40
LiCeNSE AQIrEEMENL.....ccviiiiiieiie e 41

Copyright © geomer GmbH / RUIZ RODRIGUEZ+ZEISLER+BLANK,-208, 2001

ESRI, ArcGIS, ArcView, SpatialAnalyst are registered trademarks of Enviromental Systems Research Instituie4r#5 Wiladows
98, Windows NT, Windows 2000, Windows XP are registered trademarks of Mircosoft Corporation, Pentium is a registeradk trad
of Intel Corporation.

e

geomer

GEOINTELLIGENCE AND BEYOND

Version 9.60ktober 2008 i



Preface

Preface

Floods are natural processes. Urbanization and increasing population density as
well as a concentration of economic values in flood prone areas have increased
the risk in many regions. Natural flood plains all over the world are beitigdet

or and used for industrial purposes. Perception of the flood hazard and tbe ass
ciated risksn many cases is low, if not inexistent, particularly in such areas co
sidered to be safe, e.g. behind dams or levees.

New planning approaches, though, try to counteract these developments and
create suitable flood protection concepts. In this process délineation of flood
prone areas is a very important first step. Additional information in this datine
tion process is achieved by the calculation of water levels at any given point at dif
ferent times during a flood event. Such information delivers waportant basic
data for the detemination of the risk potential. In addition the possibility to sim
late the tempaal dynamics of the flood event produces important information for
disaster management plans.

FloodAreaenables the user to do both types analysis. This manual explains in
detail the application of the software. Relevant examples are being given. The
particularities of the computational algorithms are also explained in detalil.

FloodAreads an ArcGIS extension, which is completely intiegran the graphical

user interface of ArcGIS desktop, utilizing Spatial Anfalystionality. No details

of ArcGIS or Spatial Analyst are explained here. The user is assumed to be familiar
with the use of ArcGIS in general and ArcMap and Spatial Amalyatticular.
Reference is given in the respective manuals or via online help.

FloodAreais a joint product of geomer GmbH, Heidelberg, Germany, and |
genieurgemeinschaft Ruiz Rodriguez + Zeisler +Blank, Wiesbaden, Germany.
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What FloodArea Can Do For You?

What FloodArea Can Do Foou?

The main purpose dfloodAreais the delineation of flooded (inundated) areas.
Calculéions are based upon

e adrainage network grid with water levels assigned to it. Though the water
levels can vary spatially (e.g. along a river stretch) they reg@istant
during the simulation process. The water levels can be changed, however,
by modifying them between single model runs, or by

e one or more hydrographs at user definable coordinates, or by

e arainstorm simulation over a wider area, specified by a teig) Grid.

Model results are stored as Grids at user defined intervals, providing for the possi
bility to reproduce the temporal aspect of the flooding process. The values of the
resulting Grids can be stored as absolute height levels or as valuesaétetine
surface. If needed, the flow direction vectors can be output for each individual
grid.

Additional parameters can be specified for a simulation run. Flow barriers (e.g.
road embankments), which are not represented by the elevation model, can be
specified. Locations of dam failures can also be specified determining at which
points flow barriers fail, making dike break scenarios possible.

To adapt the flow velocities to real world conditions, the user can speciffyniroug
ness values.
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Installing and Loading FloodArea

Installing and Loadg FloodArea

System Requirements

Minimum requirements are ArcGIS ArcView 9 or higher and the Spatial Analyst e
tension, a Pentiuaprocessor with Windows NT 42000 or XP and 514B RAM.
Recommended are 2 GB RAM and 5 GB free disk space.

The maximum Gdlisize fofFloodAreadepends on free memory. Increasing the
virtual memory is not an option because disk swapping will reduceegsitg
speed tremendously.

Disk space requirements depend directly on the number of intermediate simula
tion Grids.

Installaton

The Installation ofFloodAreawill be accomplished by using the instsditup po-
gram. If the autorun option is switched off, you can start the installation hy ru
ning floodarea_setup.exe.

For deinstallingFloodAregplease use the function provided the operating sg-
tem.

Demo data and ArcMap project

The installation procedure will copy an ArcMap document (#filedl with asso:
ated data and also this manual to the selected installation directory piéase
read additional explanations in chapt®emo projecton page36.

Version 9.60ktober 2008 3



Installing and Loading FloodArea

Activating the FloodArea toolbar

After installing FloodArea a new toolbar can be activated in the cutomize dialog
by clickinglools Customizeand checking th&loodAreaoption.

21|

Toolbars |§0mmands| thionsl

Toolbars:

] ArcPad ;I MNew... |

] ArcScan

[ Context Menus Fename:.. |

1 Data Frame Tools

[ Dimensioning Delete |

[ Disconnected Editing

Reset... |

[ Flocdarea

[ Georeferencing
[ Geostatistical Analyst LI

Kewboard... | 2udd from file...l Cloze I

- ——
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Installing and Loadg FloodArea

Registering your license

To be able to make full use BloodAreawith your own data you need to register
your license. You will be asked to do so after any new start of ArcMap, until a
valid license code is entered.

™ Floodarea licence

Pleaze inzert pour
licence code |DEMOVERSION

[ON
>

If a valid licese code is not entereloodAreaOl 'y atdAff 0SS aza SR
tionality. However, it will not be possible to work with data other than the data
provided with the demo project. After entering a valid license code, the dialog
62y Q0 aAK2 gonady.l I Ay | dzi

The dialog for entering a valid license code can also be activated by using the
menuFloodArea, Info, Licence Number

Info &3]

1 1 1
42 b
HPF h- Floodfrea E Floodérea, Version 95083 [c] Marez 2008

Taool for computing flooded areas
geomer GmbH 7 RZE GbR

Licence Number: DEMOVERSION |

== RUIZ RODRIGUEZ
ZEISLER " BLANK

Ingenieurgemeinschatt fir
Wasserbau und Wasserwirtschaft

Available Memorsy

Calculate flooded area

Display simulation info | Continue simulation

Create [ display animation I Bretspiel 11 B Msschirain &

D-69126 Heidelberg aselstralle .

Tel: 06221/39458-0 D-651391 ‘Wiesbaden-Bierstadt
L|I'|I|: |E El-llj Fax 06221/89458-79 ;d s Sg”ﬂgggg;g
uniry 1eg Email: flaodareat@geomer.de 3

Email infoi@rzb-gbr. de

Internet: winw geomer.de
/v g Intermet: s rzb-gbr.de

Surnmarise Grid values

Create shape of Flow direction

Choose |language | ahl der Sprache

Info
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Using FloodArea

Using FloodArea

The FloodArea Main Menu

After loading theFloodArea its toolbar can be used just like any other toalba
The available sulnenus are shown in the figure below. The most important entry
Calculate flooded areds accessible also by tiidoodAreabutton -

new FloodArea-
button

?jﬁ

: — T
J Flood&rea = | m/

Mvvailable Memory

Calculate flooded area

Display simulation info | Continue sirmulation

Create [ display animation

new toolbar nify legend

Summarise Grid values

reate shape of flow direction

Choose language | Auswahl der Sprache

Info

Available memory

Use this option to check if enough memory is available for the simulation. Please
note that the given value is an estimate only, since all other runningranes and

the operating system itself use the available memory in concurrent operations.
The given percentage is based on the physical memory only. Try to avoid ising vi
tual memoy. In this dialog you can select from a list of raster data layers from the
active data frame or load one from disk. In the latter, the selected layer will be
added to the data frame.

—
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Using FloodArea

™ Available memory

The maximum Grid size to perform the calculation
with depends on available merman. Befare starting
the program [and preparing the data) pleaze check.,
if your computer has sufficient memon.

Fleaze select Grid with the same estent and cellzize
yaL wank ko uze for the calculation of flooded areas:

Calculate Cancel |

™ Available memory

The maximum Grid size to perform the calculation
with depends on available merman. Befare starting
the program [and preparing the data) pleaze check.,
if your computer has sufficient memon.

Fleaze select Grid with the same estent and cellzize
yaL wank ko uze for the calculation of flooded areas:

elenvation - I

Calculate Cancel |
— Result
USED: GEx HEEDED: 1% Free: 1%
Total Phyzical bemorny: 1.047 27E K.
Availlable Physical Memmony: 435 296 K,
required kermany: 1.224 k.
free: 434 072K,

After confirming by clicking th@alculatebutton, a message box ppars showing
memory requirements and the information whether it is sufficient to run your
model. Choos€anceto abort this estimation.

Avoid simulation runs requiring memory above the available real memory. Using
virtual memory may increase processiinge tremendously.
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Calculate flooded areas

Calculate flooded areas

This is the core option ¢floodArea Use this menu for hydrodynamic moitegj of
flood areas for given water levels.

Prerequisites

For calculating inundation areas usifigodAreaa minimum of two input raster
layers are needed:

a rasterized drainage network
or
a digital elevation model and point(s) with attached hydrograph(s)
or

a rainstorm distributiorraster with
attached hydrograph

It is recommended to define the map units in the data frame propertiest §etp

the unit meters will be assumed. Please be aware, that wrong units will produce
wrong flow volumes and velocities, and thus will lead to unusable resultg- Ho
ever, map units can be set also later on in the main dialédoafdArea(Calcua-

tion of flooded area$.

Data Frame Properties ﬂﬁl
Annhatation Groups | Estent Rectangles | Frame I Size and Position
General I Data Frame | Coordinate System | Hllumination | Grids | Map Cache

M arme: IFIoodArea
Description;
=
=
r Unit
Map:
Display: IMeters j

Reference Scale: 1: ID

Ratation: ID

Label Engire: IESHI Standard Label Engine j

Ok, I Abbrechen Obemehmen
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Calculate flooded areas

Before starting the calculation the analysis envrionment of Spatial Analyst should
be defined. It is recommended to use the extent and cell size properties of the
elevation model upon which the model run is based. To accomplish thisheall t
options dialog of Spatial Analyst as shown below.

Options

General I E:-:tentl Cell Sizel

Wharking directon: IDZ'\tEI‘ﬂD E,"'I

fnalysiz mask: I <Mones LI ﬁl

—Analysiz Coordinate System

% Analysiz output will be saved in the same coordinate
gpztem as the jnput [or first raster input if there are
multiple inputz).

" Analysiz output will be saved in the same coordinate
zpstem as the active data frame.

W Display warning mezsage if raster inputs have to be
projected during analysis operation,

k. Abbrechen

For the working directory it is strongly recommended to use a-B&»®rm path
name (especially no blanks).

Options
General Extent | Cell Sizel

Analyziz extent:

Left | a Right: | 1000
Bottom: I 1]

Shap edtent o I <Monesx LI @l

ok | .-’-\-.I:ul:ure-:henl

e
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Calculate flooded areas

Also it is suggested that all input grids should have the same extent and cell size.

Options
Generall Extent Cell Size |

Analyziz cell zize:

Cell size:
MHurmber of rows: 200
MHurnber of columis: 200

k. I Ahbbrechen

Thesimulation will be performed for the extent defined here. If not set or not
properly set, an empty grid may result from a simulation run.

o —
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Calculag¢ flooded areas

Running a simulation
This option is available also through thiodAreabutton [

Start the simulation definition bgctivating the main dialog.

™ Calculation of flooded area
— Required data
Elevation maodel: I elevatian LI
Unitz of elesation model; Im vI map urits: Im vI
Water level T Hydrograph T R ainstorm ]
Drainage network: Idrainage ;I Im ;I

— Flooding depth [zpecifization of input data]
" Relative elevation * Usze abzolute eleyation

[+ Elevation of input drainage nebaark.

[+ Congtant elesyation I 0.0z

[ Combination with aption Hydrograph

continue | Cancel | optional

IDer
The user has the choice between three variations of simulation. They differ in the
way the water is input to the simulation model.

Using the optiotWater level(elevation of drainage network) assumes that tleo
ing is initalized by the entire drainage network, meaning from all grid cells other
than NoData). Water levels can vary spatially but remain temporally constant du
ing the simulation process.

Using the optiorHydrograph(input by single celiyater enters the modedt de-
fined locations. This option makes a temporal variation (hydrograph) of water le
els possible (see below how to specify hydrograph data).

The third optiorRainstorm(input by a defined aréas very similar to the second
one. The difference betweetihe second and the third option is that the water
levels of this model are defined by a Grid.

PresgCancelo abort the model run.
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Calculate flooded areas

Water level (elevation of drainage network)
Using this model option requires at least the specification of the followyay$a

o adigital elevation model, which represents the surface upon which the
flow process takes place, including its elevation units

e arasterized drainage network containing elevation values of water levels
(above sea level or above surface)

Both raster Igers can be selected from a list of available layers or loaded from
disk.

In addition two fields for specifying elevation units and map units are available.
Elevation units or the elevation models must be given. Elevation units for the
drainage network areptional, they will be ignored in the case where a caleul
tion is based on a constant flood level (e.g. 1.5 meter above surface).

1 — Flooding depth [zpecification of input data] I R |
2~ —
— i~ Relative elevation * |lze absolute elevation
C| T
T v Elevation of input drainage netwark.
E
H //|7 Constant elewvation I 0.0z
— [~ Combination with option Hypdrograph
F —

The Water level (flood level elevations) is represented by the values of the input
drainage network Grid (boRis checked) or by a constant value (hight level). In

the second case all drainage network grid cells have a constant value. The values
of the cells are ignored. In order to apply this method checkbrmxist bedeaci-
vatedandcheckboxD must be activated.

If the water level (flood level elevations) is represented by the values of the input
drainage network grid, a constant value (specifiefidll E) can be added added.
BoxCandD must be checked for this method. Elevation units are the same as for
the elevaton model and specified in field

At least one of the checkboxes A and B must be activated!

For all options the water level elevations can represent relative values above the
ground (checkbo®), or absolute values, e.g. above sea level(checBpox

If checkboxis activated, also the hydrographs from the main optitydrograph

are used. Only the first hydrograph is used for the modification option. The first
input coordinate is ignored.

e
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Calculate flooded areas

Before actually starting the model run, the plausibility of tleeuinput is being
tested. In case of problems, the user is given some information about possible e
roneous input.

For examplefFloodAreachecks for missing or wrong specifications in the various
input fields. It also checks for alignment problems betwagut Grids.

Additional optional Grids can be taken into account by clickingpgional.

™ Calculation of flooded area |§|
-~ Required data -~ optional
Elevation madel: Ielevation j Flow barier:
fdam =
Units of elevation model: Im Vl map units: Im Vl D am Failure:
- fail
Water level T Hydrograph T Fiainstom I alre LI
Foughness:
Disinage retwork. [ raage = = g 8
Flooding depth [specification of input data) Modification:
I |
" Relative elevation * Use ahsolute elevation
¥ Elevation of input drainage network.
grid ta continue calculation with:
¥ Constant elevation I 0,02 I LI
I™ Combination with option Hydrograph Dizplay simulation info |oad setings |
continue I Cancel | optional | ‘=

Modification: With this option it is possible to rise or lower the complete water
level during the simulation process. The Aditelto be selected here has tova

the same format than the hydrographs used within the other options (see page
Fehler! Textmarke nicht definier}. The values will always be interpreted as the
difference to the original water level in centimeters. Thater level defined in

the griddrainage networkwill be lifted or lowered by the value defined for the
actual time step. The values between the data in the input file will be interpreted
linearly. With this function you can simulate for example the pagbirmygh of a
flood wave within a bigger river and the effects on the connected retention areas.

Flow barriers All grid cells other than 0 (zero) or NODATA are considered to be

flow barriers. The model algorithm uses diagonal transfer between grid cells.

Thus, in order to function as a true flow barrier, grid cells must be edge
O2yySOGSR® DNARAa 3IASYSNIGSR 08 ! NO+ASgsaQ
requirement. No heights of dams can be specified here. If these are available and

to be used in thesimulation, they must be part of the elevation model. Use the

standard SpatialAnalyst functions to modify your elevation model accordingly.

Dam failure All Grid cells other than 0 (zero) or NODATA are considered te be s
perior to flow barriers. Superianeans that at any given location (i.e. grid cell)
where both flow barrier and dam failure are set, the dam failure Grid takes-prio
ity. You can use this option for the simulation of danufai.
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Calculate flooded areas
RoughnessA Grid representing roughness values accagrttiivanning. The Va
ues have to be given as ks or 1/n, in units ot

Display simulation infoWith this option you can display the simulation options
used for a former simulation. For further details see explanation to main menue
entranceDisplay $mulation info (page21).

Load settingsThe settings from a former simulation are loaded.
To specify water level in more detail several options are available.

Only after successfully testing the plausibility of tmgvit the continuebutton will
be acivated and clickable.

contifue C

After clicking thecontinuebutton, the dialog boXAdditional Settingswill open,
which will be explained on padss.

Hydrograph (input by single locations)
Using this option implies that input for a drainage network with associated water
level data is not required and can be ignored. Water is fed into the model through
a hydrograph data file at ona more locations.. The name of this data file can be
entered directly or selected from a file dialog.

¥ Calculation of flooded area |5|
— Required data
Elevation model; Ielevatinn ;I
Unitz of elewvation model: Im vI map units; Im vI
Water lewvel T Hydrograph T R airistarmm
Hydrograph: |E:'xF'ru:ugramme'xFIu:u:ud.-'-‘-.reahe:-:amples\gangliniez = |
Mr. Hevalue  Y-value

1. E22 02 _ addrew |
2 432 208 :
edit I

delete | show markers

[ Get coordinates for input hydrographs from file

continue I Cancel optional |

e
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Calculate flooded areas

The derograph data file is simply an ASCII text file, that can be createg with any
GSEG SRAG2NI LG Ydzald KI @S dekaScothgtd Syairzy
the figure below.

2. and further

1. Column: Time Column:
in haurs "~ N0.00 20.1 174 Discharge in

0.05 22.8 11.3 me/sec
0.17 25.2 11.2
0.33 24.3 11.7
0.50 25.3 13.2
To separate the 0.67 26.2 13.8
columns the 0.83 239 141
following tags
are admited- 1.00 24.8 14.7
blank, tab, Decimal sepaa-
comma, semic- tor: dot
lon or colon

The file has at least two columns, one holding the time (in decimal hours), the
second and lhothers holding the discharge (in m3/s). The decimal sign must be a
dot, columns may be delimited by either a space, a tab stop, a comma, a semi
colon or a colon. No empty lines or inline comments are allowed. Comments,
though, may be added as separateliamns. But they should not contain any
numbers.

Negative discharge values are valid, although their usage is not recommended. If
values are negative, the corresponding amount of water at that point wilhbe i
terpreted as being taken out from the modehélalgorithm does not comply with
situations, where the negative value is higher than the amount of wateently
available at that particular raster cell. Such assumptions may produce errors in
the overall budget.

Time steps need not be regular. Th@gram interpolates linearly between the
specified time steps. If simulation time (s&dditional settingg is reached before
all hydrograph data are processed, the model stops.

The hydrographs input locations are specified by the input coordinates. y¥he h
drographs are assigned to the input coordinates of the digitizing tool in the same
order as the columns of the input file. Note that the numbering of the coordinates
starts with 0. If either the column or the input coordinate is missing, theecorr
spondinginput will be neglected.
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Calculate floded areas

¢CKS AyLdzi O22NRAYFGS 4G 6KAOK gl GSNJ A&
entering the easting and northing values directly in the respective fields a-by u

ing the digitizing tool. This tool is activated as soon as tkeiggyping in one of

0KS FAStRa®d ¢KS OdzZNE2NJ adyvYoz2ft gAfft OKIL Yy
FOGABSe gAfft LIISINIAY NBR O2f 2N

A maximum of 150 coordinates can be digitized using the opttithnew Each
coordinate must have one column in thgdrograph file. The correct center of
the raster cell will be in proper alignment with the elevation model. The digitizing
mode will be disabled as soon as a different tool will be activated by the user.

The amount of water leaving the model area at ilges is summed up for each
time step of the hydrograph input file and written to an external file with the
same name, but with a different file name extension (.out). Volumes are saved in
units of m3. The third column of this file indicates the amount afev which left

the model at the output location, also in units of m3. Please be aware that already
existing files with the same filename will be overwritten.

Please notice: the model stops either when the time specified in the diadoy

tional settings(pagel8) has run out, or when the last record of the hydrograph
data file has been processed, whatever comes first.
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Calculate flooded areas

Rainstorm (input by area)

This option is almost identical to the one described above, the most imdatian
ference being that the hydrograph is not given for one input coordinate but for an
area. This area is defined by a grid theme. Thus, only one column in the input data
file can be considered.

The format of the hydrograph data is the same as above eégathough, must be
given in units of mm/h. Output is calculated for the model edge only. An output
file (*.out) is produced in the same way as described above. Values of thetout

file are inm3.
™ Calculation of flooded area |ﬁ|
— Required data
Elevation model: Ielevatinn LI
IUnits of elevation model: Im vI map units: Im vI
“wfater level T Hydrograph T R ainstorm ]
Precipitated area: Irain
Hudragraph: |C:'\F'ru:ugrarnme'\FIDDd-'-‘«rea'\e:-:amples'xgan
[~ Combination with option Hydrograph
[ Input hydrograph in médsec

continue I Cancel optional |

Different from the option Hydrograph, instead of cowrates for input/output b-

cations, a grid theme representing the area for the hydrograph data mustdse ch

sen. Gridcellscanl A yAy3 GKS @I tdzS a1 SNRE 2NJ dbh
GRNE¢ OSftfaszs AdSod OStfa oAl Eeanddiplied | G SNJ A
with the value in the hydrograph data file allowing for a weighted input. If a
weighted input is not desired, all values must be set to 1. No negative values

should be used.
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Calculate flooded areas

In general the two hydrograph options are the same. Using the ameal with a

grid containing only a single cell, the results of the simulation are the same co
pared to using the normal hydrograph option. But before running the rainstorm
option you have to consider the diffent input units. Pay attention to the fact
that the conversion factor depends on the cell size. Here some examples:

An input of 1 m3/sec

at a cell size of: is the same than an intensity of:

5m*5m 144 000 mm/h
10m*10m 36 000 mm/h
20m*20m 9 000 mm/h
25m*25m 5760 mm/h
30m*30m 4 000 mm/h
40m *40 m 2 250 mm/h
50m*50m 1 440 mm/h

100 m*100 m 360 mm/h

If you want to use this function like the first you have also to divide the izl
intensity by the sum of the cell values of the weight grid. You also can make this
correction by manipulation the weight grid, for example if you use 10 cellsfor i
put, apply to all of them a value of 0.1.

This conversation will be done automaticlylriput hydrograph in m3/seds
switched on. In this case the amount of water discribgdhe hydrograph file will

be divided to the cells of the precipitation area raster. Values within the grid will
be interpreted as weighting values, the total amount of water remaines u
changed.

The optional settings equals to the ones of the option Hgdaph.

Additional settings

All simulation methods will be controlled by additional settings. The dialog for
these will be activated after clicking tleentinuebutton.
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™ Calculation of flooded area - additional settings

— Dutput options ~ Metadats | __— H
Directory for termporary data: Authar: |geomer
| |DZ'\tEI‘ﬂD @l Commment: +— | |
Al— [ Scenario 2 leves breach
Directory and name(s] of output-Grids: CENane £ leves ieac
|D:temphtest
B | —
" a3 absolute elevation | _— | J
. ~Legend |
c L & in depth ahove surface /
Saving intervall {in time steps): I_D,'I * Smooth legend azzified legend
M uberak-atprtgrds 7 T 22 4/ 00800 Mumber of legend clagzes
D [withaut nodata]: I 1 | K
[~ Dutput af flow direction
I i Courpaite: [
E - Calculation options / L
IBIue Light ta Dark, j 1
Sinnulati iod [tine steps): I
. imuilation period [time steps) 0.4 ™ Gensrate group laver
Farmat  hh:mm:ss 0:24:00
b axirmum of Exchange rate [in %) I 1 [ — | M
G Calculate I Cancel | Back |
Output options

Use this dialog to specify a directofie(d A) for thetemporary grids produced
during the model run. Also use this dialog to give a nhame for the output grids in
field B. The name will be completed automatically by a sequence number, i.e. the
first grid will be namedloodaredl, the secondloodarea etc.. Plase be aware
that already existing grids with identical names will be overwritten.

In theoption fieldC the model output values can be given in absolute elevation
(in most cases this means above sea level) or it magdtelivater depth above
the surface. In any case the units will be the same as the units chosen forgthe el
vation model.

The interval of the time steps (i.e. the interval for which intermediate grids will be
saved) can be chosenfield D. One time unit accounts for approxately one
hour of time. This value is an estimate because the model is not calibrated.

The total number of grids resulting from the settings are displayed and also the
time steps in hh:mm:ss format.

ThecheckboxOutput of flow direction(E)needs to be activated ifoy want to
generate a shape file with the flow direction later on. Please note that this will
generate three grids instead of one for each output time step, so provide enough
disk space if you intend to use this option.

e
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Calculation options

Simulation perial (field F) is the total simulation time (approx.) in hours. If the
model run is a continuation of a previous simulation, the simulation time will be
extended by the given value.

Themaximum exchange ratéfield G) defines the percentage of water volume
present in the current grid cell, which is distributable to the neighboring cells.

If the given exchange rate is exceeded, the model decreases the internal iteration
time step and by this also the exchange rate until the exchange rate will be below
the givenmaximum.

As the value influences the time step the value has influence on the simulation

speed. If values are high, a wave instability can be the result, which will not stop
the model but may produce undesirable results. Values between 1 and 5 % have
proven to be good choices.

To determine the optimal value it is best to run some test. If the resulting water
surface is very smooth one may use a larger exchange rate. In flat areas with high
flowing velocities (like dike failures) usually values around Idyme the best
results, in steep areas values up to 15% may stitiypce good results.

Status window
When the calculation is started, the actual status is displayed within the following

window.
® Status 33 % %]
Sirnulation tirme: 0:02:06
Calculation Eirme: 0:00:05
Murmber af written grids: 144
Output narne; D:htemphhest
Calculation priarity Inu:urm al LI

33%

Cancel

Thesimulation timeis the time, the water would need inaéty, thecalculation
time is the time needed by the computer.

The Calculation priority is the priority of the calculation process, you may change
it at any time if needed.

Cancelill stop the calculation.
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Metadata

In order to save information about thgrids produced by model runsloodArea
makes use of the metadata concept of ArcGIS. Some of the metadata will be
saved automatically (e.g. the simulation period), other information can be-spec
fied by the user. There is the possibility to give an auttame infield Author

(field H) and acomment(field ).

The automaticly generated metadata will be explained in detail later in this ma
ual (see pag@s).

Legend

In this section ArcMap specific legend options for the otitpster layers can be
specified. NODATA values are set transparent by default. Choose betwesn a cla
sified or continuous smooth legend aption J and select a color ramp in J. If a
classified legend is chosen, the number of classes can be given K.field

Display simulation info / Continue simulation

With this dialog you can display infoation about previous model runs or cen
tinue a previous simulation run. The latter option is only available, if model input
was done using a drainage network grid.

™ Floodarea metadata
-~ Input — Output
tode of calculation [/ ater level Temp-directarny [
Elevation model C:M\Programme’Floodtreatexampleshgelae Name: of output grids D:hbermphtest
Unitz of elevation model I Absolute elevation 1
Input area C:\Programme‘\FloodAreatexamples'\bereg Saving intervall [0:06:00
Hydragraph C:%Prograrmme’Floodéreatexamplesigangl Computation time 0:24:00
Units af Hydrograph mmdh Talerable conections 1
Flow barrier Mumber of legend classes [
[Cram failure Colour palette Blue Light to Dark
Foughness classified legend il
Continued from
-~ Raster statu;

date of creation 27.04.2007 15:25:51

Mumber of grid 1

Simulation time for thizs grid 0:06:00

— Metadata — Selection
Athar |geomer
Comment Scenario 2: levee breach
ok | continue calculaliunl

The information is shown either for a grid layer present in the active view or for a
grid stored on disk.

In the input sectionthe specifications made for producing the grids will be- di
played. In theoutput sectionspecifications made in the additional §ag (see
above) are shown.

e

geomer

GEOINTELLIGENCE AND BEYOND

Version 9.60ktober 2008 21



Calculate flooded areas
Atrue means that a specific option was set, some optionsUikis of Modifia-
tion can not be choosen by the user but are displayed for better understanding.

In case of a continued simulation the specified simulation durgtesadditional
settingg) is added to the already passed simulation time for that particular grid.

If a calculation is continued the program itself is searching for the correct time
step in the hydrograph files.

The simulation parameters can be changeddatinue a simulation with diffemt

settings.

Create / display animation

Using this option a better visualization of model simulations can be achieved than
using ArcMap. A series of JPG images and an additional animation in AVI format
can be produced h FloodArea.

A ™ Animation

q avallable layers zelected layers L B

Select al | P
testO0d
<

/F!emc-ve al | o |

__—T A | G
C
—JPEG optiong

Fiesalution [dpil: I EL] Fade in zimulation time |
/

. — H
D / Quality [0'to 100): I a0 clone JPEG pictur
Frames per second: Create animatio | |

Output name/directony:
Skart animatio Cancel |

—I-D:\temp\.i‘n.nimatinn
Raster layers to be included in an animation are managed in twoAistiiére,
layers can be moved (buttori), added or deleted (button§). The list will only
containFloodAredayers. Other layers in the data frame will beglayed accat-
ing to their visibility status automatically. Thus, if you want a particulak-bac
ground, switch on or off the layers you need.

|
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Specify JPQuality andresolution, and AVI speedrames per seconyn fieldsD.
Infield Ethe output name anddirectory for the images and movies can be-d
fined.

With button F, the option to include the simulation time of each individual raster
layer in the image or movie is given. The time will taken from the metadata ass
ciated with each grid. If a movie is prozkd, this option will generate the effect
of a clock.

Pressing buttoris will start the creation of JPG images without producing an avi
movie.

Pressindputton Hmust be clicked for starting the creation of an animated movie.
It can only be activated if thjpg images already exist. Various compressjsn 0
tions can be cbsen in the following dialog (in german only).

Videokomprimierung

K.omprirmierer: “
Micrazoft Widea 1 Abbrechen |
K.omprnmierungzgualitat: 75 Korfigurisren. . |
- N D

Infa... |

[ Schlisselbild, alle |0 Eirzelbilder
[T Daterrate IEI K.B/Sek.

Existing animations can be started by clickindatton I.
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Unify legend
Use this option to assign an identical symbology legend to selepids.
™ Unify legend

tezt001 Fleaze zelect gridz on the left zide whose
. legend should be unified

[ AFa
test001
failure
dam

rail
drainage
=1yl
elevation
manhing

Chooze the theme whioze legend will be
uzed for the selected grids

| testom Bl

Cancel

First, in the left list select the FloodArea layers which should have the sgme le
end, then select in the right selection box the raster layer with the desinad sy
bology to be used as a template for all others.

—

geomer

GEOINTELLIGENCE AND BEYOND

Version 9.60ktober 2008 24



Calculate flooded areas

Summarise grid values

All valueof the active grid theme are being summed up using this function. Given
the case that for instance the flooding depth is given and horizontal and vertical
units are identical, the present total volume of water is put out. Thus, relialble vo
ume balancing aabe realized.

Create shape of flow direction
By using this menu option one can generate a shape showing the direction of
flow. To create such a shape you have to select two grids, one representing flow
direction, and one representing discharge or vélcThese grids can be gr
duced during the model run by checking this option in #ullitional settings
The grids can be loaded from disk if they are not already loaded in the current
data frame.

If the arrows showing the direction are displayed tom&or small, this may be
caused by the missing or wrong unit input within the Layer properties. Please r
fer to your ArcMap manual. The arrows are set to scale 1:1000 to fit to the demo

data.
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