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HALTFLOOD: USER MANUAL

" Haltflood - No Project loaded

Project

The product called HALTFLOOD was produced by Rese@n Energy Systems - RSE S.p.a. and
the work has been financed by the Research Fundh#ortalian Electrical System under the

Contract Agreement between RSE and the Ministry &conomic Development - General

Directorate for Energy and Mining Resources.

Warranty and Limitation Liability: The product is delivered as it is, without any rgudee. The
authors, RSE S.p.A. or the Research on Electrigstie® itself, may not be considered, at any rate,
responsible for direct or indirect damages derivirgm the use of this product or from the
impossibility to use it.

Support servicee The product is delivered together with a “User @Uidand no further
documentation is expected.

Userestrictions:
Recipient may use the softwatdLTFLOOD for company purposes and may not grant rights to
use it to any other individual or entity.
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The software HALTFLOOD

The software tool HaltFlood, is capable of estimgtflood hydrograph entering the reservoir and
propagating downstream dam, implements mathematicadiules relevant to most important
processes and data involved e.g. meteorological danoff estimate at watershed scale, reservoir
operation, the propagation of forecast floods oixar downstream dams.

1 SOFTWARE AND HARDWARE REQUIREMENTS AND INSTALLATION GUIDE

The HALTFLOOD tool is written in VisualBasic 6.0riguage, the following programs/OS are
needed to be installed:

Microsoft Windows XP o 2000 (Haltflood is not tegtwith “Vista”);
Microsoft Excel.exe and MSAccess.exe (Microsdfic@ Package);
ESRI ArcGis 9.2 with the Spatial Analyst extens{tn

international decimal separation must be seted'dot” “.”

PC pentium 4 with almost 1 GB ram

Free Memory Disk almost 2 GB

It is recommended to have ESRI ArcGis 9.2 with3BeAnalyst andSpatial Analyst extensions.
The GIS is useful in managing data for new progaw in editing Geodatabase in which are stored
the data for Haltflood.

In order to run the installer program you must hAdeninistrator privileges on your computer.
You only need the privileges during installationge installation is complete the program can run
successfully without Administrator privileges.
After you have obtained the Setup Package and Adtrator privileges, use the following steps to
install the program:

1. Run the Setup.exe

2. Run the HaltFlood.exe program

3. Create the HaltFlood.ini file (only during the fitdaltFlood use), choosing “yes” (Si):

WARNING =
] The file HaltFlood, Ini does not exist,
- Do wou wank ko create it ¢

Si | Mo |
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4. Choosing “Yes” it appears the following form

IMPORTANT NOTICE

FOR A PROPER VIEW THE FOLLOWING CONFIGURATION IS RECOMMENDED

Characters dimension zmall an . Monitar properties
Desktop area 1152 = 864 pixels on . Monitor properties

Date format dd/mm.yyyn on : International configuration
Decimal separator point on : Intermational configuration
Applicationg bar hidden on: Bar properties

Select the folders where the executables for the following programs are
Excel . | ﬂ
2

Exit

[ Do not submit this form any mone

5. Verify the screen and international properties aetup the “EXCEL” and “ARCGIS
directory paths in your disk.
6. Then click “Ok”

It is also possible to update the data from thgeletanenu, choosing the optiétaltFlood.ini

~ " Haliflood - Mo Project loaded
Project

Data Schemes

Mew
Open
Delete

HaltFlood, Ini

Exit



MSE Rev.00

User Manual Environment and Sustainable Development Department Pag. 5/51

2 THE MENU SYSTEM

The menu system contains four menus to help youhe@rogram. Each menu contains a list of
related commands.
The four menus aréroject, Events, Update Data Real time forecasts
» theProject menucontains a list of commands for open and managiogects, to update or
edit the geodatabase that is the container fahalbifferent objects that form the complete
representation of the study area such: watershledss, stream etc.;
» theEvents menucontains a list of commands to run HaltFlood talgthistorical events;
» the Update Data menuallows, if available, to download from interneakdime rainfall
forecast;

* the Real time forecasts menwontains a list of commands to run HaltFlood fealrtime
flood forecasting.

3 THE PROJECT MENU
As in the shown in the previous figure the projaeinu contains different menu commands.

3.1 Data Schemes

This command allows to input the schema code, ghwethe Forecast Office, for download the
rainfall forecasts from internet.

In Haltflood the schema is just a unique name timquely identifies a geographical area divided
into several sub-areas. If this name has beeredgvéh an Office that provides weather forecasts,
then the office can provide the average precipitatexpected in the same sub-areas used by
Haltflood

In you don’t have the code you must insert one aifirychoice, but you cannot download the
forecasts from internet and you must enter thecists data manually.

& Data entry WaterSheds scheme's codes

Existing codes

Code Description
adige Adige a Trento: suddivizione in 10 sottobacini
aniens Aniene a Tivoli suddiv in 1 zottobacing
aniene? Aniene a Lunghezza suddivizione in 2 sottobacini
giusting Moce a Santa Giustina: schema 1 sottobacino
Hicodemo Sinni a Mazszena Nicodemo: schema 1 sottobacing

Mew schemes entening
[Pizve [Piawve River ta the town of Bellundl

Save |

To create a new project using the next command maenuneed perforce an existing scheme code
to link to the project. If the scheme list is dynjp is impossible to create a new project.

3.2 New

This command menu allows creating a new project.

To create a new project you choose New . Aftes tommand is selected, the Create a New
Project window will open were you can input the eaoh new project.
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HaliFlood 3
Enter the narne of the new project
Annulla
|F'iavd

Pressing the OK button it will open the Select sehevindows to select the scheme to link the
project.

Select a scheme code from the following

|Pia\.-'e = Piave River to the town of Belluno j

Cancel

After the OK button is pressed the program makasva project directory with the same name of
the project in the default location on your compuie store the project. The default projects
location is a folder name@nogetti in the installation location of thélaltFlood.exe program.

In the project directory will be automatically cteaan empty Personal Geodatabase
(ProjectName_GDB.mdb) were you will store the date concernimgproject.

This following message reminds you that you mugtreadditional data into the Geodatabase.

"j must enter daka in the Tables Dam, Watershed and MonitoringPaoint
e

of the GeolataBase Piave GDE.mdb

To enter data in the Tables is useful to use ArcTige different steps to do with ArcGIS are
described in Appendix A.

If you don’t have ESRI ArcGis you can still loacetata manually, but only alphanumeric data.
The tool Haltflood uses only alphanumeric datay@o can run simulations, but you can not control
the congruence between geographical and alphanudeda.

3.3 Open
This command menu allows opening a project.
To open an existing project you must select thenOpenu option.
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Select a project from the followings
|Piﬂve j
Cancel 0K
When a project is opened in the menu system, thrusi®r witch there are valid data are enabled.

“" HaltFlood - Loaded project : Piave

Project |Ipdate Data ¥

Example of project without valid data of events

“" HaltFlood - Loaded project : Adige

Project Events Ilpdate Data Real time Forecasts T

Example of project with valid data of events

After you have insert valid data into the talDesm, MonitoringPoint andWatershed of the project
GeoDataBase the list of commands of Project mefilbwienabled.

~ " HaliFlood - Loaded project : Adige

Project Events Update Data

Data Schemes

M
Open
Delete

Wakershed's data
Muskingum's parameters

Load Y Curves for the Dams MAISC+FZ

Creake an Event
TransFer Tab ko Event

Load historical series MAIUSC+HFL
Histaorical series Graphic/Transfer

Create a Forecasts' DataBase
YWisualize basin model map *

Haltflood, Ini

Exit
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3.4 Delete

The commandDel ete allows the user to remove a project: this procedaquires attention as its
elimination is irrevocable.

Selecting the Delete option from tReoject menu, a new window will be opened to choose the
project to delete:

Select a project from the followings
|P‘iﬂ'u"E j
Cancel L OK

If the user answers OK, a confirmation of the chaidll be required, as the deleted data can not be
recovered:

HALTFLOOD

Answering Yes” (Si), the project selected is deleted not only ftbengeneral database, but also
physically from the disk.

3.5 Watershed data

This option lets the user to assign the requiredrpaters for each watershed previously defined, to
implement the rainfall-runoff model.

A new window is opened presenting the parametaregblready stored in the Geo Database and
let, if necessary, to change them and save thevabwes.
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&, ENTERING WATERSHED DATA FOR THE MODEL OF FLOW

Working GeoDatabase | Adige_GDB.mdb
Select the desired WaterShed |Adige_| EAICO j

WaterShed Data
COEFLUSST - Runaff cosfficient [dmensionless] 0.85
SC - Field capacity of zoil [mm] 36
SC_ b - Storage capacity of the zoil [mm] 80
Cl - Empinical coefficient, depending on the speed of sub-surface wnoff [1/h] 0.05
kS - Peimeability at saturation [mm/h] 17
BETA - Eagleson's formula dimensionless coefficient, 1978 5.8
ALFAS - Constant depletion of surface runoff [1/h] 0.045
ALFASLE - Constant depletion of sub-surface runoff [1/h] 0.015
@b unit - Unit basic flow [m3/s/km2] 00
Tc - Giandotti's concentration time [h)] 10.9766
T ®ALFAS - Dimenzionless product of T for ALFAS 0.4333
Te=ALFASUE - Dimensionless product of Te for ALFASUB DG4

Save

3.6 Edit Muskingum’s parameters

i Edit Muskingum's Parameters

Working GeoD ataBase

Muskingum's Parameters

| Adige_GDB.mdb

Records of SchematicLink Tab with TypeRouting parameter = 3

Musk_K Musk_X HumSubReach
flydicnce i [adim] adim]
Adige2_asta b 0.25 1
Moce2_asta 1 0.25 1
Moce3 asta 2.5 0.25 1
Adige3_asta 0.33 0.3 1
Avisio2_asta 4. 77 0.25 1
Adiged_asta 1.4 0.25 1

To edit table data: 1] highlight the cell / the celles concermed;
2] place in the due field the comect value
3] confirm by prezzsing the Insert key

Correct value Insert

| Save in GDB

This form shows the HydroCode, reading the datanftbe SchematicLink Tab of the project
GeoDataBase, when the TypeRouting parameter igosdte value 3 (it means that the wave
propagation is estimated by the Muskingum routireghad). In theSchematicLink Tab are reported
the following parameters of the Muskingum-Cunge &ind
- K, factor that approximately corresponds to theppgation time of flood waves along the

channel,
- X, weighting factor ranging between 0 and 0.5.
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There is the possibility to change these valuessam@ them in the geo-database.

3.7 Loading curve XY dams

This function allows the user to upload some datgarding the dams in the GeoDataBase. The

following form will appear:

. | pading curves XY dams

Data File
ig See Data File

D :AdocumentitPienel0%HaltFlood 201 DAE sempioFilelnputhE =4

Sheet with rezervair data |Euwe|nvasi ﬂ

Sheet with withdrawal data |EU'VBPTE"EV° ﬂ

[v Dwvenwite any existing data

Type of data to be loaded

[v Reservoirs Vol.g and disch.s v Withdr.-Curves Intake Dams

Load data in the GDE

The form let the user to upload two different Exfdeks:

An example of the data structure of the two diffitrexcel sheets is shown below. The first line

reservoir capacity curves + any automatic openutgsrof the outlet works depending on the
water level in the reservoir;
possible withdrawal standard curves from the resesy

contains the headers and the data begin from tumdeow.
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ReservoirsCurves/ Curvel nvas

A E] c | D E | F
1 |FeaturelD HydroCode ThTypelD Thvalx  ThvalY TipoCurva

| 2 | 100005 = GIOWANNI 1 209 0 Curva®olumi X=quota (m s.m.); ¥ volume {mc)

| 3 | 100005 = GIOWVANNI 1 2131 B000 | Curva®olumi #=quota (m s.m.J; Y volume (me)

| 4 | 100005 5.GIOVANNI 1 2132 11000 Curvavolumi ¥=quota (m s.m.y; ¥ volume (mc)

| 5 | 100005 5. GIOWANN 1 2133 18000 Curvavolumi ¥=quota (m s.m.); ¥ volume {mc)

| B | 100005 = GIOWANNI 1 2134 24000 Curva®olumni ¥=quota (m s.m.); ¥ volume (mc)

| 7 | 100005 = GIOWANNI 1 2135 30000 Curva®olumni ¥=quota (m s.m.); ¥ volume {mc)

| 8 | 100005 = GIOWANNI 1 2136 36000 Curva®olumi ¥=quaota (m s.m.); ¥ volurme (mc)

| 9 | 100005 = GIOWVANNI 1 2137 42000 Curea®olumi X=quota (m s.m.); ¥ volurme (mc)

[ 10| 100005 5. GIOVANNI 1 2138 43000 Curva®olumi ¥=quota (m s.m.); ¥ volume (mc)

[ 11| 100005 5. GIOWANNI 1 2139 54000 Curva®olumi ¥=quota (m s.m.); ¥ volume (mc)

[ 12| 100005 = GIOWVANNI 1 214 60000 Curva®olumi X=quota (m s.m.); ¥ volurme (me)

[ 13| 100005 5. GIOVANNI 1 2141 70000 Curva®olumi ¥=quota (m s.m.); ¥ volume (mc)

[ 14| 100005 5. GIOWANN 1 2142 80000 Curva®olumi ¥=quota (m s.m.); ¥ volume (mc)

[ 15| 100005 = GIOWANNI 1 2143 90000 Curva®olumi ¥=quota (m s.m.); ¥ volume (mc)

[ 16| 100005 = GIOWANNI 1 214.4 100000 Curvat'olumi ¥=qguota (m s.m.); Y volume (mc)

| 17| 100005 = GIOWANNI 1 2145 110000 Curvat'olumi ¥=guota (m s.m.); Y volume (mc)

[ 16| 100005 = GIOWVANNI 1 215 160000 Curvat'olumi ¥=guota (m s.m.); Y volume (mc)

[ 19| 100005 5. GIOVANNI 1 2155 210000 Curvavolumi ¥=quota (m s.m.y; ¥ volume (mc)

[ 20| 100005 5. GIOWANN 1 216 260000 Curvavolumi ¥=quota (m s.m.); Y volume (mc)

[ 21| 100005 = GIOWANNI 1 2165 310000 Curvavolumi ¥=quota (m s.m.); Y volume {mc)

| 22| 100005 = GIOWANNI 1 217 360000 Curva®olumi ¥=quota (m s.m.); ¥ volume {mc)

| 23 | 1282 | Scarico_lucel g 214 0 Legge apertura scarichi X=livello serbatoio ; Y=apertura %
| 24 | 1282 Scarico_lucel a 214.5 0 Legge apertura scarichi *=livello serbatoio | Y=apertura %
| 25 | 1282 Scarico_lucel g 215 10 Legge aperura scarichi *=livello serbatoio ; Y=apertura %
| 26 | 1282 | Scarico_lucel g 2155 20 Legge apertura scarichi X=livello serbatoio ; Y=apertura %
| 27 | 1282 | Scarico_lucel g 216 20 Legge apertura scarichi X=livello serbatoio ; Y=apertura %
| 25 | 1282 | Scarico_lucel g 216.5 100 Legge apertura scarichi ¥=livello serbatoio ; Y=apertura %
| 29 | 1282 | Scarico_lucel g 218 100 Legye apertura scatichi ¥=livello serbatoio ; Y=apertura %
| 30 | 12833 Scarico_luce? a 214 0 Legge apertura scarichi *=livello serbatoio | Y=apertura %
| 31 | 1263 Scarico_luce2 g 2145 0 Legge apertura scarichi X=livello serbatoio ; Y=apertura %
4 4 » M|/ ScarichiDighe / CurvePrelievo { Dighe / CodCurlnvasi % Curvelnvasi / |

Where the meaning of each field is the following:

FeaturelD:

HydrolD code used in the Geodatabase for the dathe outlet work. In the

Geodatabase each feature has a unique identificatide called HydrolD, to
load data for a certain feature you should indictteir HyodrolD. The
HydrolD is assigned at the time of creation of feat

HydroCode:
TbTypelD:

of the water level);

TbValX:
TbhvalY:

opening for type= 8)

Tipo Curva:

optional description.

alphanumeric code of the dam or of the outlet work;
data type code (1 = volume curve; 8: rule of theropg percentage in function

X abscissa value (height for data type = 1; watezllear data type = 8)
Y ordinate value (volume in cubic meters for typel=percentage of the
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Withdrawal Curves/ CurvePrelievo

A B ¢c | b | E | F

1 |FeaturelD HydroCode ThTypelD Thvalx  ThWal¥  TipoCura

2 500001 DerivaAcquoaria 210 1 0 water demand cyclical daily *=hour, ¥=0mcs

3 500001 Derivadcguaria 210 2 0 water demand cyclical daily ¥=hour, ¥Y=0mcs

4 500001 Derivafcquaria 210 3 0 water dermand cyclical daily ¥=hour, Y=0mcs

] 500001 DerivaAcquaria 210 4 0 water demand cyclical daily *=hour, ¥=0mcs

G 500001 Derivadcguaria 210 5 0 water demand cyclical daily ¥=hour, ¥Y=0mcs

7 500001 Derivafcquaria 210 3 0 water dermand cyclical daily ¥=hour, Y=0mcs

g 500001 DerivaAcquaria 210 7 20 water demand cyclical daily ¥=hour, ¥=0mcs

g 00001 Dervalcguaria 210 g 20 water demand cyclical daily ¥=hour, ¥=0mcs
10| 500001 Derivaicguoria 210 9 20 water dermand cyclical daily ¥=hour, Y=0mcs
11 500001 DerivaAcquaria 210 10 20 water demand cyclical daily ¥=hour, ¥=0mcs
12 500001 DerivaAcquaria 210 1 20 water demand cyclical daily ¥=hour, ¥=0mcs
13 00001 Dervalcguaria 210 12 20 water demand cyclical daily ¥=hour, ¥=0mcs
14 | 500001 Derivaicguoria 210 13 20 water dermand cyclical daily ¥=hour, Y=0mcs
15 500001 DerivaAcquaria 210 14 20 water demand cyclical daily ¥=hour, ¥=0mcs
115 00001 Dervalcguaria 210 15 20 water demand cyclical daily ¥=hour, ¥=0mcs
17 | 500001 Derivafcouaria 210 16 20 water demand cyclical daily ®=hour, ¥=0mcs
15 500001 DerivaAcquaria 210 17 20 water demand cyclical daily ¥=hour, ¥=0mcs
19 00001 Dervalcguaria 210 18 20 water demand cyclical daily ¥=hour, ¥=0mcs
20| 500001 DerivaAcquaria 210 19 20 water demand cyclical daily *=hour, ¥=0mcs
21 500001 Derivadcguaria 210 20 0 water demand cyclical daily ¥=hour, ¥Y=0mcs
22 00001 Dervalcguaria 210 21 0 water demand cyclical daily ¥=hour, ¥Y=0mcs
23| 500001 DerivaAcquaria 210 22 0 water demand cyclical daily *=hour, ¥=0mcs
24 500001 Derivadcguaria 210 23 0 water demand cyclical daily ¥=hour, ¥Y=0mcs
20| 500001 | DerivaAcguoria 210 24 0 water dermand cyclical daily ¥=hour, Y=0Qmcs
26 | 500001 DerivaAcquaria 220 1 0 water demand cyclical weekly »=haour, ¥=0mcs
27 500001 Derivadcguaria 220 2 0 water demand cyclical weekly X=hour, ¥Y=0mcs
28| 500001 |DerivaAcuoria 220 3 0 water dermand cyclical weekly =hour, Y=0rmcs
29| 500001 DerivaAcouaria 220 4 0 water demand cyclical weekly »=haur, ¥=0mcs
30 500001 Derivadcguaria 220 5 0 water demand cyclical weekly X=hour, ¥Y=0mcs
k) 500001 Derivafcquaria 220 3 0 water dermand cyclical weekly =hour, Y=0rmcs

M 4 v v ScarichiDighe % CurvePrelievo / Dighe / CodCurlmvasi 4 Curvel | <

Where the meaning of each field is the following:

Featurel

HydroCode:

TbTypel

TbVvalX:
ThvalY :

Tipo Curva:

D:

D:

O 0O O0OO0Oo

HydrolD code used in the Geodatabase for theeatiwithdrawal;

alphanumeric code of the withdrawal,

data type code, which could assume the followialges:
TbTypelD =210: WaterDemand cyclical daily (one dagur by hour)
TbTypelD =220: WaterDemand cyclical weekly(one wdebur by hour)
TbTypelD =230: WaterDemand cyclical monthly (onentig day by day)
TbTypelD =240: WaterDemand cyclical yearly (onery@aonth by month)
TbTypelD =250: WaterDemand constant each year

X abscissa value (could be: time, day or year);
Y ordinate value (discharge in cubic metersgsmond);

3.8 Create Event
This function allows the user to create an “EversSociated to the Project.
The following window is shown:

optional description.
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. CREATE EVENT

Already existing events :

Event's [D | D escription |
200211 Evento Movembre 2002

20021100 Evento Movembre 2002; calibrazione

-1 Presizione

Event to be created

Evert's 1D [Long Integer) 200505

Event's description [max 60 characters)

May 2005 event

CREATE EVENT |

The list of the events already created appearbeatdp of the form, while in the bottom part is
possible to create a new event, by means of aroppateframe, assigning the desired identifier
(ID, is unigue and therefore is not possible, fgiveen project, create two events with the same ID)
It is also possible add a brief event descriptiothie appropriate form. At the end, the user should
click on “Create Event”

Actually, with this function only the name of thew event is stored in an appropriate table of the
project GeoDataBase. The creation of the evenf iseurs with the following functionTfansfer
tablesto Event), as explained below.

3.9 Transfer tables to Event'GDB

This feature allows the user to transfer prefixablds from the Project GeoDatabases to the
GeoDataBase of an event associated to the Prdjeztp tables are necessary for the further
processing of the discharge and rainfall data astsmtto the event.

The following window appears:

| Tabs transf. From Project_GDB to Event_GDB E|

Select an event
| 200211 - Evento Novembre 2002 |
Choose the tables to be transferred deselect all
v Wwalershed W Curveiy
v SchematicHode [v DerivazDighe
[w SchematicLink Iv ScanchiDighe
[w  FonitoringPoint |v TabSorveglianza
v Dram [v TabRientro
Transfer

The selection of the chosen event is made by mefati® Combo Box. Clicking on the “Transfer”
button, in the Project directory, a new folder viod created with the name of the Project and Event,
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in which the tool copy from the folder "Generaltmplate Geodatabase and rename it with the
name of the event..

In this GeoDataBase, the folders previously setkatd be copy.

Cartelle x Mome Dimensione  Tipo Data ultima madifica
=l [3) HaltFlaad A @Adige_Evento_ZDDmS.mdb 2040KE Applicazione Micras...  01f12/2008 14.30

+ ) ArchivioDati
+ ) ArchivioProgetti
+ () ArcHydro9z
|2 =enerali
= |[) Progetti
= ) Adige

| Adige_Evento_200211
) Adige_Evento_2002119399

+ [~ Dackaw

3.10 Load monitoring data
This option let the user to upload in the projeeoBataBase the time series of precipitation,
discharge, levels, etc.. The following form appears

| Historical Series Loading - Monitoring data E|
D ata File

5 See data file |

D:\documentiyPiene104H altFlood 201 OAE sempioFilelnputE s

farksheet with the data |Dati_|:urari ﬂ

Type of data to be loaded
[¥ Rain ] [ [ Reservoir's levels

I v Outlet fows I

|v Regquested withdrawal

Load data in the GDB

The first step is the selection of the data filey xan find the file by clicking theSelect data filé
button.

The data file must be in excel format and havexedfiformat, as shown in the figure below.

The first five rows are fulfilled with the identtfation data of each sub-basin and / or monitoring
stations and the type of data to be loaded: theexadust match with those reported in the
GeoDataBase.

In the subsequent rows (from line 6) are reporiedhe first column, the date and hour, and in the
following columns the hourly data correspondinghe sizes of its respective header lines.

After choosing the datasheet (the combo will beowruattically filled), if that data are in the
requested format, the program determines the difteypes of data and active options (in our case:
Precipitation, Water Levels, Outlet Discharge).

It is possible to see the file including the dagaclicking on ‘See data filé.
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Eﬂ Microsoft Excel - Piena_1_30_novembre2002 Trento.xls

3 l%_] File Modifica Visualizza Inserisci Formato:  Strumenti Dabi Finestra 2
L (3G s e vl 210 ZliceE 5@ o, g0 € %8 8
U709 hd fe, =FMTOS 1 +CASUALEQD)
| & J | K | L | 2] | 1 | o | P | = | F | S ~

1 |HydroCode AviziovalleStramentizzo | AdigeMorteTrento  Adige_lsarco |Giustina ollara Moce Stramentizzo  Adige_Avizio  Adige_Fersina lzarco
| 2 |HydrolD 3055 3na2 1000001 1000004 4000005 1000006 1000003 1000007 ; 1000010 1000002
| 3 |FType ScaricoDighe ldrometro Watershed  Watershed  Watershed  Mvatershed  Watershed  Watershed  Watershed Wiatershed
| 4 |Tipolato Discharge_obs Dizcharge_obs Precipitation  Preciptation  Precipitation  Precipitation  Precipitation  Precipitation  Precipitation  Precipitation

5 |[DatadraTSType 120 120 70 Fill] it} Fit} 70 70 it} 70
Hetel 211021000 T8 A5 .32 i) ol 0 1] i} ol 0 i}
1 40 211402 11.00 718 9532 a o 1) 1] a o 1] 1)
41 21021200 7 9632 0034634987 0034634987 0033537323 003594358459 0083138355 0067625405 0043575332 0052832465
42 2010213.00 T8 9632 01M7E1103 010781103 0126900844 0119021979 0471270258 0113201353 0136070497 0116533243
143 211002 14.00 718 96.32 00542434168 0.054249416 8 0135551944 0125699776 0.126230411 0.13637543 015611814 013271087
| 44 2M1/0215.00 T8 9533 0031141583 0032141883 0055419791 0052753265 0052913396 0.050479933 0045003644 0041599957
| 45 2102 16.00 714 9634 00ESMTTT 0.0MES4HTT 0 0026822335 0030301118 0026153122 0021686356 0029303875 002726852
46 | 2110217 .00 714 9634 1] 0 0 1] a 0 0 0
| 47 211002 15.00 714 9534 0013501288 0013501285 0.022909605 0.0240539  0.026654672  0.015732345 0023565433 0.017085555
148 211/0218.00 714 95,34 o 0 0 1] 1] 0 0 0
149 21102 2000 7 96 54 1] 0 0 1] 1] 0 0 0
50 | 2110221 .00 T8 9634 a 0 0 a o 0 0 0
151 211002 22.00 718 96.33 a ol 1] 1] a ol 1] 0
| 52 2102 2500 T8 9653 1] 0 0 1] 1] 0 0 0
[i5:31 FM102 0.00 78 96 .33 0] 0 0 1] 0] 0 0 0
| 54 | 3M1021.00 T8 9533 1] 0 0 1] 1] 0 0 0
155 SM1i02 2.00 718 96.33 a ol o 1] a ol 1] 1]
| 56 3102 3.00 T8 96 53 1] 0 0 1] 1] 0 0 0
|57 | 3102 4.00 718 9633 0 0 0 0 ] o 0 ) 0 0
(58 | SM1002 5.00 718 96.33 0009577776 0.009577776 0012645772 00190576058 0.015450599 0 0.012751869 0 0.015509922 0.012450545
199 3102 6.00 78 95,33 0109357914 0109387914 019960077 | 0A7S790006 0202313585 0126681471 0155130639 0176522231
| G0 3102 7.00 714 9536 0264340926 0264340826 0311914402 03564748463 0357764292 04051744356 0349482919 0275638605
|61 3M402 800 722 9645 0153272601 0153272600 0208182325 0237714143 0471495072 0207039383 0296024912 0166005235
62 | SM102 9.00 725 9652 003055941490 0.050594149 0 0092307697 0093253316 0.096705695  0.054690701 0054795017 0.055704141
|63 121000 723 9554 0033750603 0033780605 0036806832 0080648722 0075784534 0090933925 0072265831 0055206524
| B4 31021100 726 9656 018036234 018036234 0290951665 0281025625 020862994 032121536 0263202313 O.31E067013
| 65 31021200 730 9663 0013373411 0013373411 008327891 001451379 007413236 0015909457 00158367849 0.021439359
| BB | 3M10213.00 7.28 96 .66 a 1] 1] 1] a a 1] 1]
| 67 a2 14.00 7T 96 63 1] ol 0 1] 1] ol 0 1}
| B8 31021500 725 96 60 1] 0 0 1] 1] 0 0 0
| 69 31021600 724 96 .58 ] 0 0 1] ] 0 0 0
|70 | 3M10217.00 723 96.56 a 1] 1] 1] a a 1] 1]
liglied 2 15.00 fipers el 1] 1} 0 1] 1] 1} 0 1}
| 72 3M10218.00 T2 9653 1] 0 0 1] 1] 0 0 0
| 73 34102 20.00 7. 9651 0035592334 0035582334 0069166804 0047923557 0041603073 0.058756463 0055477031 0.041828455
|74 | 02 21.00 722 9553 1.52500037 152500937 1742077023 2365001815 2932602232 2734228151 3042041336 2090133183
i Jz 2200 7T A5.02 0670206452 0670206432 0865101141 0725578316 1180760335 0.794939075 0 0896320393 10397532229 %
M 4 » w] Sottobacini / MonitoringPoint 4 TSType £ Codici ) Dati_orari / < ¥
Pronto UM

The data uploading in the project GeoDataBasetigaded by pressing the dedicated button.

3.11 Plot/transfer historical time series

This tool allows you to draw graphs of time ses&wed in the project Geodatabase.

From the graph you can select all or part of tha ttacopy them to another database (the event
Geodatabase) in order to use them for the analysis.

The tool opens a form like that in the figure inig¥hthere are two listview and a picturebox.

The listview in top, lists the types of data stomethe database.

In this listview, you can select the type of dateakimum two) to display in the listview below.
The listview below lists the stations that haveadsipes as those selected in the top listview. You
choose up to a maximum of six stations: the grdpghear data appears in the space below. When
you draw together the graph of rainfall and floae precipitation is represented by the y-axis
pointing downwards.
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= HISTORICAL SERIES DA

List of data types stored in the GeoDataB aze

Iitial D ate | Final [1ate # of data ] [rata type
01/11/2002 1.00.00 3041142002 23.00.00 7140 Rain
0141142002 1.00.00 3041142002 23.00.00 12223 0 out
0141142002 1.00.00 3041142002 23.00.00 2157 Levels
0141142002 1.00.00 3041142002 23.00.00 1438 0 demand
List of data for each station (It iz pogsible to select simulkaneously up to six stations - keep key Cl pressed)]
HydralD ‘ HydioCads | MNarme ] Initial Date ] Final Date ] # of data ] Datatype |4
Giusting 01/11/20021.00.00 30411/2002 23.00.00 713 Rain
1000005 Mallara 01/11/2002 1.00.00 3041142002 22.00.00 719 Rair
1000006 Noce 0141742002 1.00.00 30411/2002 23.00.00 713 Rain
1000008 Shamentizzo 01/11/20021.00.00 30411/2002 23.00.00 713 Rain
1000007 Adige_Awvisio 01.,/411/2002 1.00.00 3041142002 23.00.00 719 Rain
1000010 Adige_Fersina 01/11/2002 1.00.00 3041172002 23.00.00 713 Rain
1000002 lzarco 01.,/411,/20021.00.00 3041142002 22.00.00 719 Rain
1000003 Adige_MNoce 01/171/42002 1.00.00 30411/2002 23.00.00 713 Fain
1000008 Avigio 01,/11/20021.00.00 20411/2002 22.00.00 715 Rain B
= Giuztina - Rain = Invaso SantaGiosting - O out

400 r o
[m®=] i

T e et

00 e :

T T e e e SR

i 1 |
0112002 00 DE/11/2002 00 1141152002 00 161172002 00 2171142002 00 26112002 00 01/12/2002 00

Scale Chart

bdir LU _’J LJ J_LJ Max Translation 4 _J _’J

Transfer to the Events’ GDB ‘

Pressing theTransfer to the Events’GDB’ button, it's possible to copy data to a GeoDat#s
event, helped by the following mask, which allovyou want, to limit the time range of data to

copy.

Transfer to Event's GDB

Select an Event

| 200211 - Evento Novembre 2002 |

Type of data to transfer

[v Rainfall ] [~
[ ] [v Output flows
[ [v Requested supply flows

Event's dates and hours

dd/ Ay hih.mm. z=

wita JO/1172002 4] o] (000000
fra 3071172002 4] 235959

Transfer |
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3.12 Create a Forecasts’'DataBase

It allows to create a database event dedicateelletime forecasts.

Under the project folder is created a folder caleaneProgetto Evento_Previsioni, within which
the tool copy from the foldeiGenerali" a template Geodatabase to store real time dathid
GeoDatabase all the needed data are copied fro@dbPatabase project.

3.13 Visualize basin model map
It allows to view the site map.
There are different opportunities to display, asvaiby the menu items.
Yisualize basin model map with ArcEIs
with ArcExplorer
with Quantum &I5

Haltflood, Ini

So it’s possible to open ArcGIS project on the entproject or display by ArcExplorer o Quantum
GIS.

Please note that only with ArcGIS it's possiblalisplay data contained in GeoDatabase and
actually used by the program HaltFlood. ArcExplaed Quantum GIS can display a copy of data
of GeoDatabase previously exported as shapefitesigh ArcGIS.

Should be aware that, HaltFlood uses the dateeitGiénpdatabase. If you change the geographic
data in the Geodatabase, shape files are no lapgiate on: this may necessitate the re-export to
shape files the features of the Geodatabase tihgegdate with ArcExplorer and Quantum GIS.
Below there is an example of displaying the mawitcGIS.

* Adige_GDB.mxd - ArcMap - Arclnfo EEX)
| File Edit Wew Insert Selection Tools Window Help
|DSHE =@ - - pfmm ]| |Ae0R[@AH O SED Bk ON 2D |
wadys = | Lo [Brishade P L2 S @@ e v Lwecfibshae | B
Terrain Preprocessing ¥ Terrain Morphology ¥ Watershed Processing ¥ Attribute Tools ¥ Mebwork Tooks v fpltiities » 75 2 @, 32 02 (@ B Carica Festurs Classes Help
|

Network:  [Hydrohetmork ~| Fow~ . pnayss v of v TraceTasc [Find Common Ancestors
z o
EF=] v a

= B Dam

= O Hydrohetwark_Junctions
*

= B Manitorin
+ <l

= B Hy
— =all ather values>
SOTTOTIPO

= M ArvealibTrento
=

= & Waterbody
=

| 614536.53 5174500.26 Meters
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In the absence of the program ArcGIS (in which ¢hsecorresponding menu item is disabled) is
possible to view the map through ArcExplorer.

ArcExplorer, to store map informations, uses agwofile called myname. Axl.

To open directly from HaltFlood the name’s map ofBxplorer must be myname.axl = Name of
Project + “_mappa.ax! "(in our case: Adige_mapplr.a@xd must be located in the same folder
where is the current project GeoDatabase.

9. ArcExplorer 9.2.0 - D:/HALTFLOOD/Programmi/Progetti/Adige/Adige._ mappa.axl |:|E|E|
File Edit “iew Layer Tools Help

=i N 2HE O CEROGRARANMGOANABR LGL L F /R E

#| HydroEdge :::
¥ SchematicLink
M

¥ MonitaringPaint
L]

¥| HydroJunction
L]

»| Dam
A

¥| Schematichode
L]

¥ \watershed (Hydrc
B Adige_Avisio
B adige_Fersing
B sdioe_lsarco
[ adige_Noce
. Ayisio
. Giustina
- Isarco

|:| hallaro »

Ready

Similarly , if there is a Quantum GIS installatidrgving created the relative project file on stadda
name: Name of Project + “_mappa.qgs "
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It must be remembered that, Quantum Gis unlike RApb&rer , allows also to modify the data of
ShapeFiles, but this has no effect on the dataeoDatabase used by HaltFlood. The geographic
data of GeoDatabase be changed only by ArcGISewhé alphanumeric by Access.

4  THE EVENTS MENU

The processing are performed on the data cont@amn@eéoDatabase event. The functi@vents”
of the main menu has several items:

Flood - Loaded project : Adige

IUpdate Data Real ki

Select Event

Clzan Event's GDE
WWakershed's data

Diams' options

Dams withdrawal's options
Muskingum's parameters

Load monitoring and Forecast »
Dams maneuvers and rain Forecasts Graphic »
Chserved data Graphic

Execute rainfall-runaff model

Compute Flow routing

Flow Forecasks ak Maonitoring Poinks
Flows and water surface Forecasts ab Reservoirs

Forecast | histarical data comparison graph
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It is only after the selection of the event (opti@elect an Event”) that the following options are
enabled.

4.1 Select an Event
The event is chosen by selecting the corresporréicyd in the window presented and confirming
the choice.

Select an Event [only the eventz with an existing GDB are listed]

Ewent's (D | D escription |

200211 Ewenta Maowvembre 2002
20021100 Ewenta Movembre 2002 calibrazione

Cancel | 0K

The name of the event s printed on the top of thees:

" HaltFlood - Loaded project : Adige

Project Events |dpdate Data Real time Forecasts ¥

4.2 Clean Event'sGDB
This option “cleans” the GeoDataBase event, elitmigaany double data.

4.3 WaterShed Data

For each of WaterShed event, this mask allowsdms@ossibly change (saving changes) data of
WaterShed to use in the rainfall-runoff model aggblio one event (in this way you can keep save
the original copy stored in the project Geodata)ase
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. ENTERING WATERSHED DATA FOR THE MODEL OF FLOW

Working GeoD atabasze |

Adige_Evento_200211_mdb

Select the desired WaterShed |Adige_|salcn ﬂ
WaterShed Data
COEFLUSSD - Runoff coefficient [dimensionless] 0.85
5C - Field capacity of sail [mm] 36
SC_hak - Storage capacity of the soil [mm] 80
Cl - Empincal coefficient, depending on the speed of zub-gurface wnoff [1/h] 0.05
kS - Permeability at zaturation [rmm.h] 17
BETA - Eagleson's formula dimensionless coefficient, 1978 5.8
ALFAS - Constant depletion of surface wnoff [1/h] 0.045
ALFASLIB - Conztant depletion of sub-surface runaff [1/h] 0.015
Qb unit - Unit basic flow [m3/s/km2] L1
Te - Giandotti's concentration time [h] ’W
Tc*ALFAS - Dimenzsionless product of T for ALFAS 0.4333
To*ALFASUB - Dimensionless product of Te for ALFASUB LEU-15

Save

4.4 Dam options
It allows to change, for each of the dams incluitetthe project, the display mode of calculation

form of the reservoir model, select the calculastep and select if outlet works must be opened
automatically when the water rises above a saéstsl]

Lizt of available options

0 - Hidden mode calculation
1 - Form calculation is wisible

1 - time step 1 hour ~
2 - time step 30 minutes

3 - time step 20 minutes L=
4

[

0 - Mo Emergency maneuvers

1 - Ewaluating Emergency maneus

Ernpty field
- time step 15 minutes
- time step 10 minutes b
Dam's name ¥isualize the calculation Maneuvering time step Emergecy option Subln
STRAMENTIZZD 0 1 1/ Vero
MOLLARD Falso
SANTA GIUSTINA 0 1 Yero

To add or change a field [you can select more than one, but adjacent]:
Highlight it, then click the deszired value from the comrresponding list

Store the data in the GeoDataBase
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Il the last column of each row you can see if yauehselected the option to make the calculation
for the dam. The option is to put it in field “Swoltine” of the table SchematicNode the value
“Diga” (Dam). If you do not want to do the calculatioouycan choose the value
“Sommaldrogrammi” (sum hydrographs).

E Attributes of SchematicMode

Shape * | OBJECTID' | HydrolD |  HydroCode FeaturelD SrcType Subroutine 4
| | Poinit 1 3007 [Adiged 1000001 Sorgente sorgente
| Poinit 2 3005 |lsarco 1000002 Sorgente sorgente
| Poinit 3 3009 (Confluenzalzarco 5 Confluenza |  Sommaldrogrammi
| Puoinit 4 3010 |Moced 1000004 Sorgente __=snrgerte

b Paint 5 3011 |DigaSartaGiusting g Detivazione | C Diga| D
Wil | Poinit B 3012 |Moce2 1000005 Sorgente orojente

| 7 3013 | Digatoliaro 4 Derivazione

| Poinit 3 3014 |Confluenzakoce 5] Confluenza |  Sommaldrogrammi
| | Poinit 9 3015 [Avisiol 1000005 Sorgente sorgente
l | Poinit 10 3016 |Digastramentizzo 1 Detivazione Diga
l | Poinit 11 3017 [Avisio? 1000009 Sorgente sorgente
‘ | Poirit 12 3015 [Confluenzadvisio 7 Confluenza | Sommaldrogrammi
| Poinit 13 3020 |ConfluenzaFersing 2 Foce |  Sommaldrogrammi

| | Poinit 14 3026 |Adige2 1000003 Sorgente sorgente
£ >

Record: ﬂj g jﬂ Shiow: W Selected Records {0 ouk of 21 Selected) Cpkions

Note that the rainfall-runoff model is set to rine tcalculation with time step of one hour and this
step provides the inlet discharges to the reserifdhe rate of change in the level of the resarvo

is small during one hour, is recommended to chémsthe reservoir model the hourly time step.
However, if the reservoir volume is small compa@ds discharge capacity (eg in case of Barrage)
it's necessary to use a smaller time step cal@latn this way the model, can apply, with adequate
time step, the rules of operation of dischargekided in the geodatabase and update the degree of
opening of floodgates to adapt them to rapid chamgéhe level.

4.5 Withdrawal options

This functions allows to select options concerrimgwithdrawal from the intake works of the dam.
Selecting it activates the mask below.



\2 Rev.00

User Manual Environment and Sustainable Development Department Pag. 23/51

x]

= WITHDRAWAL OPTIONS

List of available options %3128 Egﬂ”ﬂ fv?ellgkly

230 - daily pearly

240 - monthly

280 - yearly
1 - search all curves of houwrly withdrawal
2 - search only curves of demanded withdrawal
3 - zearch only curves of histarical withdrawal

Empty field
Dam Hame Intake Withdrawal Curve
STRAMENTIZZO Presa Stramentizzo ] 1
SANTA GIUSTINA Presa Taio

To add or change a field [you can zelect more than one. but adjacent):
Highlight it. then click the desired walue from the comesponding list

Store the data in the GeoDataBase ‘ Graphic of withdrawal curves ‘

The mask shows the list of the intake works pre=sent the geodatabase and for each is possible to

choose a curve sampling.With the yellow buttorhatliottom right is possible to activate the graph

of standard curves loaded into geodatabase.
| w. WITHDRAWAL CLURVES DATA CHART

List of stored data types

HydrolD | HydraCode | D arm | D ata bype |
B002 Preza Stramentizzo STRAMENTIZZ0 Drawing Curves
00 Preza Taio SAMTAGIUSTINA Drawing Curves
List of data for each element [It 'z pozgible to select simultaneously up to ziv stations - keep key Chil pressed)
HydralD | Intake | Dam | #ofdata | Datatype | coDEx | QUaNTITY
R002 Preza Stramentizzo STRAMENTIZZ0 24 Hourly daily withdrawal data QH_Dally Flow
Freza Stramentizzo STRAMENTIZZ0 168 Hourly weekly withdrawal data GH_WEEKLY Flow
B002 Preza Stramentizzo STRAMENTIZZ0 366 D aily yearly withdrawal data QD_YEARLY Flow
B002 Preza Stramentizzo STRAMENTIZZ0 12 Mean monthly withdrawal data [k_MONTHLY Flow
a002 Preza Stramentizzo STRAMENTIZZ0 2 Mean yearly withdrawal data av_YEARLY Flow
< | &
— G00E - OH_IWEEKLY

a0 T T T T T

I e LR e R R L E R LR LR D e Rk R EE LR LR L LR

S SO S N SRS IS S

G0 e e o — R, — s HE P b e

TV N IS I Y AR AR IR RN IR SR AR RN R I A P

0 1 1 1 1
010142002 00 020172002 04 030172002 02 O401/2002 12 050172002 16 DG/01/2002 20 00172002 00

Scale Chart

in 4 ﬂ ﬂ M Max Translation 4 J ﬂ
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4.6 Muskingum’s parameters

For the meaning of the tool see section 3.6. s ¢hse, however, the change of parameters is only
valid for the event. In this way you can keep sidneeoriginal copy stored in the project
Geodatabase.

4.7 Load monitoring and forecast
This function allows to load in the event GeoDatx) observed or forecast data , in addition to
any historical data already transferred from GeaBaste project, as seen.

Flood - Loaded project : Adige
IUpdate Data

Real time forecasts

Select Event

Clean Event's GDE
Watershed's data

Dams" options

Dams withdraiwal's options
Muskingum's parameters

Load monitoring daka from a ¥LS file

Load monitaring and Forecast

[ams maneuvers and rain forecasts Graphic 4 Load rain forecast From a %LS file
Dhserved daka Graphic Load Dams time serigs From a xL5 file
Execute rainfall-runoff model Load reservoir flood rountig plan from a £LS file

Compute flow rouking Load rain measures and Forecasts by WEE (From a %LM File)

Flow Forecasts at Monitoring Poinks
Flow and water surface Forecasts at Reservoirs

Forecast [ historical daka comparison graph

As shown, there are different modes of transfer.gach of them is presented an appropriate mask
that allows to choose the desired file, possiblgroj to check it and then upload the data. For the
Excel files containing time series, the format musidentical to that already seen for the series.

= Historical Series Loading - Monitoring data E|

See data file & Forecasts loading - Excel format

D:\documenti\Piene104HaltFlood2010\E sempioFilel nput\E =4

D ata File

‘wiorksheet with the data |D‘5ti—c"‘5[i j

Type of data to be loaded

¥ Rain - - W Reservair's levels Worksheet with the data |Dati_0rari j
r W Outlet lows r Type of data to be loaded

I+ Rai r - r
v Requested withdrawal an

r r -

Load data in the GDB

Load data in the GDB
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w. Time curves Measurements-Forecasts
Data File

w| Curves of operations requirements

D:Adocumenti\Pienel 0\HaltFlood201 0AE sempioFilel nputhE =4

Data File

See Data File

Measurements Sheat

| 0SSERVAZIONI =~

See Data File

Forecasts Sheet | PREVISIONI

[v Ovenwrite any existing data

Type of data to be loaded

v Measurements Series

Load data in the GDB |

v Forecasts Series

J Reguirements Sheet
-

[v Ovenwrte any existing data

Type of data to be loaded

Iv Requirements Series

PrescDam

Load data in the GDB

v Load past rain measures

[v Owerwrite existing data

The function‘Load monitoring data from a XLS file” is designed for loading observed data of
hydro-meteorological provided from Regional Office.
It can load data for:

Watershed
Monitoring Point
Water Withdrawal

The following data types are expected:

TSTypelD=70
TSTypelD=80
TSTypelD=90
TSTypelD=100
TSTypelD=110
TSTypelD=120
TSTypelD=130
TSTypelD=200

: hourly observed rainfall

: hourly observed temperatures
: hourly observed freezing level
: hourly observed runoff

: hourly observed height snow
. hourly observed discharges

: hourly observed levels

: observed water demand

The function‘Load rain forecast from a XLS file” is designed for loading, instead of xml file,
data of rainfall forecasts. It can load data for:

Watershed
Monitoring Point
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The following data types are expected:

» TSTypelD=71, 72,73 . hourly rainfall forecast (mmean, max)
« TSTypelD=81, 82, 83 . hourly temperatures foreamh, mean, max)
 TSTypelD=91, 92, 93 . hourly freezing level forscémin, mean, max)

 TSTypelD=101, 102, 103 : hourly calculated rur(affin, mean, max)
 TSTypelD=111, 112,113 : hourly height snow fostdain, mean, max)
 TSTypelD=121, 122,123 : hourly calculated disclearfmin, mean, max)
 TSTypelD=131, 132,133 : hourly calculated levehsn, mean, max)

The function‘Load Dams time series from a XLS file”is designed for observed data of dams.
It can load data for:

« Water Withdrawls Dams
* Monitoring Point
e Outlet Works Dams

The following data types:

 TSTypelD=70 : hourly observed rainfall

 TSTypelD=80 : hourly observed temperatures

* TSTypelD=90 : hourly observed freezing level
 TSTypelD=100 : hourly observed runoff
 TSTypelD=110 : hourly observed height snow
 TSTypelD=120 : hourly observed discharges

e TSTypelD=130 - hourly observed levels

 TSTypelD=200 : observed water demand
 TSTypelD=300 : hourly level demand

 TSTypelD=400 : hourly opening percentage dischadgesand

The function‘Load reservoir flood rountig plan from a XLS file” is designed for loading data of
reservoir flood rountig plan prescribed by conaothority for the:

e Dam

The following types of routing plans:

PrTypelD| PrCode Description

1 EMPTYING Emptying the reservoir up to a givendey
in a given time and with a flow rate limit

2 CLOSING Closing outlets

3 FILLTOLEVEL Fill the reservoir up to a given lelve

4 RELEASEFROMLEVEL Release a given discharge wheeaches
a given level

5 RELEASETOLEVEL Release a given discharge
until you reach a given level

6 AUTOMATIC Sets gates in automatic mode
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The function‘Load rain measures and forecasts by WEB (from a XM file)” allows to load, in
GeoDataBase, observed data of rainfall and fore@astarious sub-basins acquired from Internet
in the form of XML files.

4.8 Execute rainfall-runoff forecasting model

The tool allows you to run the rainfall-runoff mdéde

If the study area was divided into several sub-vstied the model runs for each sub- watershed.
At the end the tool store the results in the Geabade of the current event.

Is first presented with the following mask:

&, Rainfall-runoff forecasting model &| &, Rainfall-runoff forecasting model El
Type of zimulation Type af simulation
f+ Fun using input rain forecasts " Run using input rain forecasts
" Fun uzing input observed rain {+ Fun uzsing input observed rair
Date Date
Select one date from the available forecasts Input the starting date of simulation

14/11/2002 22.00.00 ~| | input

Mumber of simulation hours 72

Initial conditions Initial conditions
Previous hours of rain 40 Show Previous hours of rain 240 Show
Previous hours of runoff 18 deta Previous haurs of runoff 48 data
Check previous data | Check previous data |
Selection of Qb: base flow Selection of Qb: base flow
" Usze GDB data * Uze recalculated values " Usze GDE data (* Uze recalculated values
|
= i {* i

Then it's important to operate as follows:
» Choose if you want run the model using rainfalefast or observed rainfall
» Choose the starting date of
» Specify data from previous hours of rainfall anslatliarge that are used to assess the initial
condition of soil moisture (values shown here aeedefault).

e Press the buttofCheck previous data”.
It shows the following Table:
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-

& PREVIOUS DATA SITUATION - FORECAST OF 23/11/2002 23.00.00

Entering values manually

I

WaterShed : average precipitation data on the various sub-baging [watershed)

HydrolD | HydroCode | Initial D ate | Final D ate | # of data | Data type

Adige_|zarco 13/11/2002 23.0000 2371142002 23.0000 241 Rain
1000002 |sarco 13/11/2002 23.0000 2341172002 23.0000 241 Rain
1000003 Adige_Moce 13/11/2002 23.0000  23/11/2002 23.0000 241 Rain
1000004 Giustina 13/11/2002 23.00.00 231172002 23.00.00 241 Rain
1000005 allara 13411/2002 23.0000  23/11/2002 23.0000 241 Rain
1000006 Moce 13/11/2002 23.0000 234172002 23.0000 241 Rain
1000007 Adige_Avisio 13/11/2002 23,0000 2341142002 23.0000 241 Rain
1000008 Stramentizzo 13/41/2002 23.00.00 234172002 23.00.00 241 Rain
1000009 Avizio 13/411/2002 23,0000 23/11/2002 23.0000 247 Rain
1000010 Adige_Fersina 1341/2002 23.0000 234172002 23.0000 241 Rain

Monitoring Point  : data flows and levels [marked in red are the stations for which data must exist)

Hydral D | HydroCode | Ftype | Initial [ ate | Final Cate | # of data | Cata type
3063 MoceWalleS antaGiusting Scancolighe 21M11/2002 23,0000 23/11/2002 23.00.00 49 Flow
3054 MoceWallst ollaro ScaricoDighe 2111/2002 23.0000 2341172002 23.00.00 49 Flow
3055 Avizioy alleS tramentizzo Scancolighe 210M1/2002 230000 231172002 230000 49 Flow
50033 Mezzolombardo Idrometro 2111/2002 23.00.00  23/11/2002 23.00.00 49 Flow
50036 Lavis |drometro 211/2002 23,0000 23/11/2002 23.00.00 49 Flows
50037 S Michele allAdige |drametra 2141/2002 23.00.00  23/11/2002 23.00.00 49 Flaw
50038 Trento |drometro 2111/2002 23,0000 23/11/2002 230000 49 Flow
B005E AdigePonted dige |drometro 21/M11/2002 23,0000 234171/2002 23.00.00 49 Flows
50055 |zarcoB olzano |drometro 2111/2002 23,0000 23/11/2002 23.00.00 49 Flows
500026 Lavis_parz |drometro 21411/2002 23,0000 23/11/2002 23.00.00 49 Flows
1080033 Mezzolombardo_parz |drametro 214142002 23.0000  23411/2002 23.00.00 49 Flow
1050037 SMichelstdige_parz |drometro 21411/2002 23.00.00  23/11/2002 23.00.00 49 Flows
3066 |rvazos antalGiusting Ihvazo 21/11/200223.0000  23/11/2002 23.00.00 43 Level
3058 InvasoMallaro Invazo 2111/2002 23,0000 23/11/2002 23.00.00 49 Lewel
3058 |rwazoStramentizzo Ihvago 21/11/2002 23.00.00  23/11/2002 23.00.00 49 Level
3056 |nwazaSantalGiusting Invazo 2111/2002 23,0000 23/11/2002 23.00.00 49 Flow
3058 Imvazomollaro Invazo 2111/2002 23.00.00  23/11/2002 23.00.00 49 Flows
3053 |nwasoStramentizzo Invazo 2111/2002 23,0000 23/11/2002 23.00.00 49 Flow

It shows if there are the necessary data for caticig the model.
If at some point were present monitoring less ttza needed (in the Table are marked in red those

Monitoring Point for which data must exist), it'egsible to enter them manually:

- select desired record;

- press buttorEntering values manually”;

- enter desired value in dedicated mask.

Forecast of 23/11/2002 23.00.00

For the station 3053 [Mocetalles antaGiusting) inzert
the aut-flow at the date-time farecazting

K

Annulla

X]
[ |

|ED

- confirm the operation.

» Press the buttorD'etermines the initial conditions”.
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It shows the following Table:

w. Parameters of the initial conditions

[ 231172002 23.00.00

Forecast Date

HydrolD | watershed Name | Sinifmm] | Ws_ini [mm] | wisub_ini [mm] | Sini/SC_max [%] | | BbGDE [mess] | GbMonit [meds] |
adige_| sarcn 29.32 n1g .45 3565 AR E5.85
1000004 Giustina 3078 012 254 34.20 g.23 2485
1000005 Mollam 31.09 0.89 0.98 38.86 1 0.20 0.00
1000005 MNace 32.41 0.02 032 4052 1 5.70 1756
1000003 Shamentizza &1.25 0.00 0.38 2273 862 23.20
1000007 Adige_fwvisio 3333 0. 0.01 3933 016 0.24
1000010 Adige_Fersina 10.14 0.07 172 1268 002 003
1000002 Isarca 3551 0.0 10.77 1803 2314 3953
10000032 Adige_Moce 23.92 0.08 0.05 29.25 .12 0.3
1000003 Aisio e 012 1.42 3742 1 0.00 0.00

This operation also enables the lower current magh,the framé'Model" , initially disabled:

Model
f* Show resultz ™ Stores results tothe GDB

Run Model |

* Choose the optiofShow results”, then presSRun Model” .

It is presented the following mask, which gives pleeformance graph of the forecasts of rainfall
and discharge in different sub-basins (Watershbad)black vertical line indicates, in this as in
other similar graphics, the "actual" start of tbeetasts.

w| Watershed's runoff

Forecasts
. * Forecasts 1,23 © Faorecast 1
List of WaterSheds |Adige_Isarco =i j " Forecast 2 ™ Forecast 3
F R
L 600 0 A
i : ||||||‘|| LA ! "'III|||||||||||H|| HHH [ H‘” 1
W i i i . N
: : : : : F
: : : : : A
] 1 1 ] L
e frtbenene e froceesas e oo e e R
[m*4s] : .
: H [mm]
o TR S Y U L e b
o : H : H : .
2141142003 00 T2/11/2002 0O F3/1142002 D0 2441102002 00 IA/11/2002 0O 61172002 D0 3741142002 00
Init Forecasts - 23/11/2002 23.00.00
—  Previous calculated dizcharges
m Measzsured —  Previous observed discharges m Forecast 1 m Forecast 2 m Forecast 3

» If calculated data are incorrect, is possible stheen in GeoDataBase. Select the option
“Store results to the GDB”, then presSRun Model”.
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4.9 Compute flow routing
Is first asked to choose the date of the foredastwhich make the network calculation:

. Metwork calculation

Select a date from the available forecasts

1231172002 23.00.00 ~|

Execute |

Pressing the buttdiiExecute”, the program reads data of the network scheme thendatabase
and the inflow hydrograph to the network itselfddahen calculates their propagation and sums the
inflows at different nodes. In case a node of ti@svork is a reservoir, it enables the calculation

module for calculating the transition in it and tlesulting flow downstream.

If in the options of the dams, the user has chtselisplay the calculation, when the calculation of

. Calculates flood routing at the resenvoin

a reservoir is enabled, the following mask willdgened for each dam:

Chooszed dam:

| [

General data of the choosed dam
Diga di SAMTA GILSTINA

Ente gestore: EDISOM 5. P.A GESTIOME IDROELETTRICA
Fiume: NOCE

YWolume of the reservair = 182,81 Mmc

Initial date  |23/11/2002 23.00.00

523.90

Initial level [m m_s.1]

Forecast 1

LIST OF OUTLETS IN THE OPENING SEQUENCE

TUTLET <1 G0uT

OUTLET - 2 SPIL i
OUTLET - 3 SPIL —_—
OUTLET - 4 TAGA v
OUTLET - 5: TAGA

Perform Calculation

Reszervon flood routing plan

<DaM:, DAM=5ANTAGIUSTIMNA
<GEODE:, Mame=0D:documentiPiene]10%H altFlooddgo
¢HydiolD», Value=28
<Starty, DateHour=22/11/2002 15.46.00
<End>, DateHour=26/11,/2002 23.00.00
= <IMSTRUCTION:, D=1, PrTppelli=1, Tupe=SWUIOTAMI
<Starty, DateHowr=22/11/2002 15.46.00
<TargetTime:, DateHour=23/11,/2002 18.00.00
<TargetLevelr, Level=h23.9
Cwfithdrawals, Turbine=-1
<M axirurmDizcharges , Flow=100
= 4IMSTRUCTIOM:, D=2, PrTypelD=2, Type=CHIUSURA
<Starty, DateHowr=26,/11/2002 10.58.00
Swfithdrawals, Turbine=-1

< »
Apply reservoir flood routing plan
f* Apply ™ Do not apply

¥ Ewvaluating Emergency maneuvers

i Mot evaluating Emergency maneuvers

Yigualize
£ Mull
i~ Operating rules

f* Reservoir fiood routing plan

Pressing the buttdiiPerform Calculation” , the program reads data from the database ofaime d
and performs the calculation of transition in tesarvoir and the resulting flow downstream.
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= Reservoir routing

128.97 ., mds  0.00

60.00

Time interval [min) related to the

TIMI= 0

TFIN= 255600

DTS5TaM= 3600

NLUCI= &

OUTLETS LIST

OUTLET
OUTLET
OUTLET

OUTLET 4T
OUTLET &T.

Outlet situation

100

50

1]

22002 00 212002 00 25112002 00

HEMAS200Z 00

level variation 30
= e Supply
ange of operation [min) 1]
= = instant = 255500
Simulation ) ) ) Qin _ 1za_a77
Simulation velocity + Start ‘ Lewel = 574 573
QTaT = &0._ 000
Ouclec 1 = &0_ 000
Outlet 2 = a_aooa
Ouclet 3 = a._ooo
Outlet 4 = 0.000
Ouclec & = a._ooo
— {in — {} out — Lewel — Z max req — Z max inv
200 539
[m3k=] [m]
160

515
22002 00

All the results are stored in the database.

4.10 Forecast graph at Monitoring points

It allows to obtain the graph of the inflows andftmws to the measuring stations of type

"hydrometer" and "reservoir".



MSE Rev.00

User Manual Environment and Sustainable Development Department Pag. 32/51

ui. Inflows and outflows at w.s. monitoring points [Stream gauge and Reservoir level]

List of measurement stations: List of forecasts:
Ao [ ] [23n1/2002 23.0000  ~] 4 '
F R
L 3000 1] I - - 0 A
1] ; ; ; |
W | | | N
111 Y NN 1| ------------------ I ----------------- : 5
[m*2s] [mm]
T S R 10
" : : : : : 5
214142002 00 221142002 00 23142002 00 2412002 00 25112002 00 26172002 00 ZTH2002 00
Forecasts Contributions to the flow Thresholds
@+ Forecasts 1.23  Forecast 1 Prartata storica massima di durata 10 giorni ~
" Forecast 2 " Forecast 3 u | J Partata storica maszima giormaliera hd
Init Forecasts : 23/11/72002 23.00.00
En?
m Measured values Forecast 1 m Forecast 2 m Forecast 3

For the current measurement station, the franesholds”, at the bottom right of the mask,
appeatr, if there are, certain threshold valuesoafd, which can be indicated on the graph.

You can add or remove a line on the graph thawshbe threshold by selecting or un-selecting the
relative name on the list. These threshold valuestored in the table CurveXY GeoDatabases
Project.

If the frame“Contributions to the flow” is enabled, as in the case stated above, igpaksible to
see on the graph (with dotted line) the contributéflow, at the current station, due to indivitlua
discharges of dams upstream. Is necessary to ecthafunction, selecting the appropriate check,
and then select, from dedicated Combo Box, theriarion wanted.

Contributions to the flow

[ |'I - Scanco [hga di Stramentizzo j

S carico Diga di St ;
Scarico Diga di Mallara 0
Scanico Diga Santa Giuzting

i
1
a

4.11 Graphs of forecasts at reservoirs

This option opens a mask where there are two grdgaitis related to measured and forecast data
about reservoirs. The top graph shows the raiafall flow (both in and out), while in the bottom
graph appear the levels of the reservoir, in castjon with the maximum level of regulation and
the maximum level of reservoir.
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w. Graphs of forecasts at reservoirs |._|[E|E|
. : Forecasts
Reservoirs names: List of the forecasts: % Forecasts 1,23  Forecast 1
|InvasoSantaBiustina Rk j 2371172002 23.00.00 ~|+4 b " Forecast 2 " Forecast 3
INFLOWS AND OUTFLOWS AND DISCHARGES AT THE RESERVOIR
F — It flow — Discharged flow R
L 500 —TTTT T T ; ; 1 ¢ &
0 1 |
1 H 1 1 H N
hd B R Rk R L LR LR R o R R fmmmmmmmm e R RREELEEEE R g
300 10
/s
[m*/5] [mm]
200 15
100 20
1} 25
21011/2002 00 23M1/2002 00 23112002 00 2401142002 00 250M11/2002 00 2612002 00 2THASL00Z 00
LEWELS AND OUTFLOWS AT THE RESERYOIR
— el = Bewvation max adjustment Bevation max resenoir L
537 E
v
. . : E
--------------------------------------------------------- | 524 L
e i 531
1 0 1 1 0 [m slm]
58
-l 825
512
211172002 00 22M1/2002 0D 221142002 DO 2401142002 00 2501172002 00 26172002 00 27A12002 00
Init Forecasts : 23/11/2002 23.00.00
B Measured values ® Forecast 1 B Forecast 2 B Forecast 3

4.12 Forecasts and historical data comparison

The choice of this option opens the following masgkere, for each Monitoring Point, is possible to
have a comparison, for each date of the forecast setween historical data (black line) and those
forecasted by the models (colored lines ).
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= HALTFLOOD

Options
Monitoring Point Name: Type Previous hours  List of forecasts:
ADIGE a TRENTO - Ponte San Lolenzuﬂﬂ J j | |drarmetro | 48 Go |23!11J’2I]I]2 23.00.00 ﬂ 1 4
F = Pgrtata storica massima al colme R
L 2500 : ; ; ; : o A
W H N
OO0 Fommm o mm m e m e e m e mm e e e e mmm e mmdem e e e mmmmmmmm m e e e e e e e e e e el 5
T e e Ry S 10 [mm]
m*7s] | oag 15
00 0
0 - Bl R
21M172002 00 ZEMAN2002 00 232002 00 241172002 00 2AM1/2002 00 26M1/2002 00 ITANZ00Z 00
Forecasts Contributions to the flow—— -
# For. 123 © For.1 O For2 © For3 o r - v |8 - Seanico Diga Santa Giusting ﬂ
Init Forecasts : 2371172002 23.00.00
B Measured values u Forecast 1 H Forecast 2 o Forecast 3

In this graph you can also show threshold valuelscantribution flows due to upstream reservoirs.
(see “Graph of forecasts at stations”).

If Monitoring Point is a type "Reservoir”, the fratiGraphs of reservoir” is enabled, in which case
is possible to graph both the inflows and the outfl, or only the inflows, and finally the levels:

= HALTFLOOD

- B
Options

Monitoring Point Hame:

Type Previous hours  List of forecasts:
Serbatoio Diga Santa Giustina o[ o] [ e (48 Go| [15n1/2002220000 <] <] [ |
F —nlet flow — Dizchargad flow R
L 400 ; ; T T 0 A
0 : MM m I
W ,
11 O U PUPUp U UP P UPPUPUPUPS N FUpUPpUPUPRD 1 U S - T EU IR 5
[mm]
200 10
[m*4s]
100 15
0 . 0
1341172002 00 1401172002 00 1541172002 00 1641172002 00 1741172002 00 1841142002 00 194112002 00
Forecasts Reservoir Graphs ———————————————— [ Contributions o the How ————————
® For123 © Forl O Fo2 0 For 3 (" Infout floves ™ In flows ~ Levels | | | ﬂ

Init Forecasts : 1571172002 22.00.00

B Measured values u Forecast 1 H Forecast 2 o Forecast 3 ‘
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= HALTFLOOD =3
Options

Monitoring Point Name: Type Previous hours  List of forecasts:

Serbatoio Diga Santa Giustina o[ o] [ e (48 Go| [15n1/2002220000 <] <] [ |

= Bewation max adjustment Bewvation max resenoir

535

mmEme

530

5i5

520

515

510

1230172002 00 101172002 00 181172002 00 161172002 00 17172002 00 181172002 00 1901172002 00
Forecasts Reservoir Graphs ———————————————— [ Contributions o the How ————————
® For123 © Forl O Fo2 0 For 3 ™ Infout floves ™ In flows o Levels | |[ | ﬂ

Init Forecasts : 1571172002 22.00.00 ‘

B Measured values u Forecast 1 H Forecast 2 o Forecast 3

5 THE UPDATE DATA MENU

This function is developed to allow users to dovawldy Internet data of monitoring networks
external to own organization.

Assuming, in current version, that the programnmgalled by a reservoir owner which uses their
own measurements of inflow and reservoir level apidad them into the Geodatabase through the
Project menu (for historical events) and Eventséise of an event in real time) organized as Excel
files, the functiorfUpdate Data” is designed to update the other data types, so:

» Data of hydrometric network of stations locatedttgeam and especially downstream of the
dam;
« Data of rainfall measures and average forecagh®sub-basins of geographic area where
the dam is located.

The“Update Data” function is therefore divided into two menus:
* Check for updates hydrometric monitoring
 Control measures and forecasts updates by web

Ilpdate Data Real time forecasts

By WEB rain measures and forecasts update conkrol
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The first of two menus is not yet active, and gsssible to it activate only after agreement wiih t
operators of the monitoring network of the areanghke dam is located.

The second menu is activated in the event of sabgdms, for which, on an experimental basis, the
Laboratory of Meteorology RSE, provides measuremehtainfall by radar and forecasts of
precipitation from meteorological model.

The menu allows to activate the program HaltFloo8-tlient that connects to the web.service of
the RSE server and download the update of the mesaaund forecasts available of the calculation
scheme which is associated with the current project

* HalfFlood-WS Client E]@

\ ¥

Halt Flood Windows Application

Prototipo

GQuesto prodotio & stato finanzisto dal Fondo di Ricerca per il Sistema Eletirico nellambito dell'Accordo di Programma
tra RSE ed il Ministero dello Sviluppo Economico - DUG. Mucleare, Enerdie rinnovabili ed efficienza energetica -
stipulato in data 29 luglio 2009 in ottemperanza del DM, 19 marzo 2009,

The files are in XML format and are downloaded spacial subfolder.

This subfolder has the name of the code schemadigg) and it is in a subfolder namegsdati
that must be present in that of HaltFlood’s insti#din.

For example, if the program HaltFlood.exe is irsthbn:

d:\HaltFlood

The data of “adige” scheme are downloaded in:

d:\Haltflood\wsdati\adige

If the folder doesn’t exist, is necessary to crédbefore running the HaltFlood —WS Client.

To calculate the forecasts, the first task is doading forecast data to your computer the second
task is loading them into the GeoDataBase usingitieu:
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Events \ Load monitoring and forecast\ Load ragasures and forecasts by WEB (from a XML
file)

Ilpdate Data Real time Forecasts 7

Select Event

Clean Event's GDB
Watershed's data

Dams' options

Drams withdrawal's options
Muskingum's paramekers

Load monitoring and Forecask Load monitoring data From a $L5 File
Drams maneuvers and rain Farecasks Graphic | Load rain farecast from a ¥LS file
Observed data Graphic Load Dams kime series from a =L5 file

Execute rainfall-runoff model Load reservoir Flood rountig plan From a %L5 File
Compute flow routing Load rain measures and fo CFrom g LM file)

Flow Forecasts at Monitoring Poinks
Flow and water surface Forecasts ak Reservoirs

Farecast | historical daka comparison graph

In the figure below, is possible to choose if upl@ast measures: this option is recommended in
real-time analysis to always have the latest updteever, if analysis of historical events, whose
measurement data are already in the geodatalmpessible to omit loading them to speed up
processing.

When you make a new loading data, is recommendedexwrite any old data in the geodatabase.

. Forecast Loading - XML format

v Load past rain measures [v Ovenwrite existing data
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Select a File

Chooze the file for loading into project’s GDEB

Directory: File name:
D:iH altflood\wzdatitadige Rd5_Adige 2002-11-23_xml
e [V RdS_Adige_2002-11-11 xml S
=4 Haltflood RdS_Adige_2002-11-12.xml
£ wadati RdS_Adige_2002-11-13.xml
& adige Rd5_Adige_2002-11-14. sl
—= Rd5_aAdige_2002-11-15.5mil

RdS_Adige_2002-11-16 sl
RdS_Adige_2002-11-17 sl
RdS_Adige_ 20021118 sl
RdS_Adige_2002-11-19 sl
RdS_Adige_2002-11-20.xml
RdS_Adige_2002-11-21 sl
RdS_Adige 2002-11-22.1m

Rds_Adige 2002-11-23 smil v
Unit: File type:
=r | |File ML () |

OK Exit

In the picture above, for example, is loaded adaséin“adige” scheme, on November 23, 2002.
The name of the xml file, estimates forecast date.

6 THE REAL TIME FORECASTS MENU

This function is planned to use HaltFlood in réalet.

It is a function similar to that of the events mewith the only difference that it uses the foreécas
event contained in geodatabase Event Name Progs#oto Previsioni.

Compared to the function event, in this case i©shd'Load rain measures and forecasts by
WEB ” that automatically loads the latest forecasts alséal

In this case, there isn’t commands menu for compgahe forecasts with historical data: this option
is only available after the event has happenegbufwant to study historical events, you should
load the observed data into an event Geodatabasesarthe Events menu.
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7 APPENDIX A: GETTING STARTED ON A NEW PROJECT
This appendix describes how to create, with ESRIAS, the geographic data for a new HaltFlood
project and store them in a Personal Geodatabase.

7.1 Creating an empty project geodabase

To store a project in you computer, you need antgfprsonal Geodatabase in then project
directory : this is done automatically with the coand menu New, after you have insert the name
of new project.

The command makes a copy of the template Geoda&tahisr that it renames the copy as the name
of the project GeoDataBase.

The project geodatabase data model is derived tinenstandard ArcGIS Hydro Data Model
(http://www.crwr.utexas.edu/giswr/hydro/index.hjnwhich have been added fields and tables to
take account of the special needs of the applicatialtFlood.

7.2 Modify/Update coordinate system and Domain

In the empty geodatabase there three Feature DataSe
1. Drainage
2. Hydrography
3. Network

These Feature DataSet are by default the followdinate system useful for Italy:

Projected Coordinate System:
Name:WGS_1984 UTM_Zone_32N
Alias:
Abbreviation:
Remarks:
Projection: Transverse_Mercator
Parameters:
False_Easting: 500000.000000
False_Northing: 0.000000
Central_Meridian: 9.000000
Scale_Factor: 0.999600
Latitude_Of_Origin: 0.000000
Linear Unit: Meter (1.000000)
Geographic Coordinate System:
Name: GCS_WGS_1984
Alias:
Abbreviation:
Remarks:
Angular Unit: Degree (0.017453292519943299)
Prime Meridian: Greenwich (0.000000000000000000)
Datum: D_WGS_1984
Spheroid: WGS_1984
Semimajor Axis: 6378137.000000000000000000
Semiminor Axis: 6356752.314245179300000000
Inverse Flattening: 298.257223563000030000

X/Y Domain:
Min X: -1387362.287268
Min Y: 2445888.317314
Max X: 213361002.212733
Max Y: 217194252.817315
Scale: 10.000000

M Domain:
Min: 0.000000
Max: 2147483645.000000
Scale: 1.000000
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If you need a differentXY Coordinate system”, you must change it for each Feature Datasethifn
case you also need to change thertain”.

This can be done with ArcCatalog.

| File Edit Misw G Tools Window Help

o B3R BB X | B E

Location: |D “Haltflood\GeneraltProgetto_ GDE. mdbADr
Stylesheet: i Rl . E

= Haltflood A~
([ ArchivioDati |
- #[] ArchivioProgeti
2] General
+ 5 Evento_GDE.mdb
= @ Progetto_ GDE.mdb
+ £ Drainage
+ -re‘y Hydrography
+1 40 Netwark
i rossSectionPoint

£| DerivazDighe
£| HydrolineEvent
£| HydroPaintEvent

:| TabSorveglianza
| TimeSeries
z| TipoManovra

; &&1) Progetto_GDB.mxd
20 Progetti
(] wsdati G

Feature Dataset Properties

General Y Coordinate System Tolerance] HesolutionJ Domain]

=[]

Marme: WG5S 1984 UTM Zone_32M
Details:
Projection: Transverse_Mercator ~

False_Easting: S00000,000000
False_Morthing: 0.000000
Central_Meridian: 9,000000
Scale_Factor: 0,999600
Latitude_ OF_Criging 0.000000
Linear Unit: Meter (1.000000%

Geographic Coordinate System: GCS_ WG5S 1984
Aangular Unit: Degree (0.017453292519943299)
Prinne Meridian: Greenwich {0.000000000000000000)
Diatum: D_WiGS 1984

Spheroid: WiEs_ 1984

Seleck,.. Select a predefined coordinate system.

Import a coordinate system and %1, Z and M domains From

Import, .. an existing geodataset (e.q., feature dataset, Feature
class, raster).
Mew = ‘ Create a new coordinate syster.
- Edit the properties of the currently selected coordinate
Madify... swsker,
Clear Set the coordinate system to Unknown,

Save As... Save the coordinate system to a file,

Sernimajor Axis: 6375137, 000000000000000000 v

oK I Annulla

Displays the properties of the selected item

If you have a shape file or an existing geodatabégeur study area you can simply import the
coordinate and the X/Y,Z domains from it.

7.3 Append new record, if necessary, in some dictiongr tables

In the following tables of the geodatabase, theeesame initial data needed for subsequent loading

operations:

= TSType: table that lists the types of time series
= TSQuality: table that lists the types of data gyalcquired
= CurveType: table that lists the types of curve XY

These tables, in therogetto GDB.mdb empty file, already contain records that relatthtomost

common types of data: if you want to load into geedatabase more data types you must first enter

the description of these new types and assign theamvocal number of TSTypelD and/or

TSQualitylD and/or TbTypelD.

7.4 Upload initial geographical data
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The starting geographic data consist of the follmpfieature classes:

» In the Feature DataSet Hydrography: featuresrdmesent the river system
1. HydroEdge: these features are typically represented in lgrdzhy as a blue line

and in general they represent such features asrsirgivers, canals and pipelines
that can be represented by a single line on a map.
HydroJunction : are the locations at which Hydro Edge intersacheother.
SchematicNode : the SchematicNode Point feature class contamgoints in a
Schematic Network, which may represent any featutt@n an Arc Hydro
geodatabase. Typical types of SchematicNodesleagiage area centroids,
drainage area outlets and stream confluences.
4. SchematicLink : are Polyline feature class that provide a cotioebetween the

upstream noto to downstream node. Typically theyasent a stream or a channel.

wn

About the tableschematicNode, is listed below the meaning of some fields:

* HydrolD - integer: A unique feature identifier within aoglatabase.

* FeaturelD: it contains the number of HydrolD of the Hydrotea from which the node
was created. This enables the SchematicNode teecbtmthe attribute information of the
feature it describes. Typical feature connectetthiéoSchematicNode aWatershedsand
HydroJunctions.

* SrcType: it contains the CodedValueDomain number of tipetyf node.
CodedValueDomain are the follow:

-1 Sorgente (Source)

- 2 Confluenza (Confluence)

- 3 Foce (Ouitfall)

- 4 Derivazione (Water withdrawal)

- 5 Centrale idroelettrica (Hydroelectric powerr)a
- 6 Utenza Irrigua (Irrigation user)

- 7 Utenza Industriale (Industrial user)

- 8 Utenza Idropotabile (Drinking water user)

* Subroutine: it contains the CodedDomain number of the typsutiroutine call at the node.
CodedValueDomain are the follow:

-1 sorgente (Source: input runoff hydrographs fthen
connected watershed)

- 2 Sommaldrogrammi (Sum hydrographs: sum the digehiaom
upstream schematiclinks)

- 3 Diga (Dam: call the dam tool performing floauting
at the connected dam)

- 4 Diversion (Diversion: call the subroutibeversion that

calculate the outflow into the downstream
schematiclinks)
- 5 Utenza (Users: sub. non yet implemented)

About the tableéschematicLink you must note the meaning of some fields:
* HydrolD - integer: A unique feature identifier within aogatabase

* FromNodelD — integer: Indicates the HydrolD of the Schematid&l at the upstream end
of the Link
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* ToNodelD - integer: Indicates the HydrolD of the SchembBliicle at the downstream end
of the Link.

* LinkType: it contains the CodedValueDomain number of theetgf node.
CodedValueDomain are the follow:

-1 affluente (tributary)
- 2 principale (main river)
- 3 canale (channel)

» Subroutine: it contains the CodedValueDomain number of theetgf subroutine call at the
link. CodedValueDomain are the follow:

-1 traslazione (transfer: trasfers the inflow hypteph to the
downstream node unchanged)
- 2 Muskingum (Muskingum: call the Muskingum subinatto routing

the inflow hydrograph to the downstream nosiegi
the Muskingum method)
- 3 IdrogrammaUnitario (Unit hydrograph: not yet irmplented)
- 4 InvasoLineare (Linear reservoir: not yet implateel)
The section 7.6 describes the proposed methoddtwdiie creation of this set of data and
watershed below mentioned

» Feature DataSet Hydrography

1. Dam :in contains the data of dams (NOTE: In thed¢dbam, are considered in the
simulation only those dams which is assigned tlieevaf the field JunctionID that
defines theHydroJunction of the hydrographic network in which the work is
located);

2. MonitoringPoint : it contains data from the monitoring stationshia area
concerned. The stations must correspond to poih&envnstruments are or where
you plan to save the results of calculation. (NOF&. each reservoir which you
makes the simulation it is necessary to includeast two monitoring points: one
reservoir and one type Dam Outlet)

About the tablévionitoringPoint you must note the meaning of some fields:
* HydrolD - integer: A unique feature identifier within aogatabase
» JunctionID: it contains the number of HydrolD of thiydroJunction of the
HydroNetwork from which is related. This enables MonitoringPoint to connect to the
attribute information of th&chematicNodethat have the same value in theaturelD
field.
* FtypelD - it contains the CodedValueDomain number of tlpe tyf Monitoring Station.
CodedValueDomain are the follow:
Streamgage
Reservoir
Dam Outlet
Rain Gauge
Snow gauge
Weather station
Avalanche safety
Other

1
O~NO U WNE
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» Feature DataSet Drainage
1. Watershed : feature class which contains a landscape suhdivinto selected
drainage areas, which drain to a point on a riedwork. It also contains the
calibrated parameters of rainfall-runoff Bucket rabd

About the tabléVatershed you must note the meaning of some fields:
* HydrolD - integer: A unique feature identifier within aogatabase
* JunctionID: it contains the number of HydrolD of thlydroJunction of the
HydroNetwork from which is related. This enables\t¥atershed to connect to the attribute
information of theSchematicNodethat have the same value in theaturelD field.

7.5 Upload initial alphanumeric data

Alphanumeric data | dati alfanumerici can be diddiato:
= Configuration data
= Time series

7.5.1 Configuration data

= Fields of Watershed feature class Campwgaiershedcontaining the calibration parameters of
Bucket model: these fields must be fill in (thesean automatic calibration tool that allow to
evaluate parameters from historical data. Theftmchutomatic calibration uses the geodatabase
of historical events)
= Dam’s data
1. Fields of Damtable: as an example, the field valueQuoibtaMaxRegolaz
QuotaMaxInvaso are used to show reference levels in the graphs
2. TableDerivazDighe : contains, for all dams, the data of intake works
3. TableScarichiDighe: contains, for all dams, the data of the owtletks.
4. TableCurveXY: contains, for all dams, the data of elevatiarage relationship,
curve of automatic outlet opening, curve of staddaithdrawal from intake works.
5. TableTabSorveglianza: contains, for all dams, the data about how mysndhe
outlet works during the flood events;
6. TableTabRientro: contains, for all dams, the data of outlet warksure when the
flood decreases;

7.5.2 Time Series

The geospatial feature of the Arc Hydro data malésktribe the water environment, that is, the
physical environment through which water flows.sé&important are the water properties at any
geographic location: precipitation, discharge amdewsurface elevation. These properties are
contained in the TimeSeries component of the datdein

The project Geodatabase contains observed timessdio perform the analysis we use a second
type of GeoDataBase: the event Geodatabase. We ene@vent Geodatabae for each event, where
an event is a time period within much precipitatials, it causes runoff, which discharging along
successive streams can rapidly swell the flowsefmhain river. Then, in the main river flows
propagate downstream.

The Event geodatabase stores the rainfall forecalstlated and observed runoff.

The data model of both geodatabase is expectedlthiahe series are contained in table
TimeSeries, this have a relationship with othelembhat are used to define the data type.
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A list of time series in the geodatabase is agfait

Observed data during various events of rainfakach watershed;
Observed values of flow in the closing sections\ar with streamgauge;
Observed values of inflow in reservoirs;

Observed values of water elevation in reservoirs;

Observed values of outflow from reservoirs.

arwnE

The historical time series are listed by event ediog to a list contained in a schedule of events
(table TSEvent) and are related to a monitoringp@treamgauge, reservoir) or area (watershed)

The TimeSeries table has two key fields:

= FeaturelD: field that contains the value of HydrolD of Wiatieed or MonitorigPoint wich is
related.

= TSEventlD: field that contains the value of TSEventID reéerto the list in TSEvent table.

It is possible upload time series data from an lesiceet having the follow format.

The tool L'interfaccia takes care of assigning piheper TSEventID.

Microsoft Excel - Esempio_File_caricamento_serie_storiche.xls = |EI|L|
I’:‘l_] File  Modifica Wisualizza Inserisci  Formato  Strumenti  Dati Finestra 7 Digitare una domanda, - o F X
DEHRIS B-J B - @ ﬁnrial -0 -6 € §|E==E e 00w ﬁ
B104 - & 11.6496
[ 2 B C [ D E H | J N [5] |«
1 _|HydroCode InvasoStramentizzo |InvasoStramentizza AvisioyslleStramentizzo | AdigePorteadige | Trento lsarcoBolzano | Mezzolombardo | Adige_lsarco | lsarco
2 |HydrolD 3059 3059 3053 50036 50035 50039 S0033 1000001 1000002
3 |FType Invaso Invaso ScaricoDighe Iedrotnetro Idrometro Idrometro lddrometro Watershed Watershed
4 | TipoDato Dizcharge_ohs Reservoir_level_ob: Discharge_obs Dizcharge_ohs Dizcharge_ohs Dizcharge_obs Discharge obs Precipitation  Precipitation ||
5 |DataOraTSType 1 120 120 70 70
199 | 411102 22.00 16.50 787.00 6.50 65.80 204.80 §1.10 1260 0.000 0.000
1100 | 41102 23.00 1238 TE7.00 238 B3.70 179.90 §3.70 13.70 0.000 0.000
1101 | SM1/02 0.00 10.82 Ta7.00 0.52 62.20 186.30 89.70 17.60 0.000 0.019
1102 | SM1/021.00 10.92 7a7.00 0.92 S6.10 143.10 7080 15.40 0.000 0.000
1103 | 51102 2.00] 1092 787.00 0.92 593.80 134.00 46.90 13.20 0.000 0.000
104 | 541102 3.00 11 .BS.I 787.00 163 46 .60 13220 35.55 13.70 0.000 0.000
1105 | SM102 4.00 1019 787.00 072 39.10 13220 34.85 13.20 0.000 0.006
106 | 321102 5.00 1082 TE7.00 0.2 3330 132.20 3302 13.20 0.000 0.000
1107 | SM1/02 6.00 1019 Ta7.00 072 3z2.20 123.40 3032 14.30 0.000 0.000
108 | SM1/027.00 10.92 7a7.00 0.92 30.20 113.10 2795 13.20 0.000 0.000
1104 | SM102 8.00 10482 787.00 0.92 29.30 101.60 25.46 13.70 0.000 0.000
1110| SM102 5.00 1019 787.00 072 25.80 90.60 25.96 59.40 0.000 0.000
1111] 511402 10.00 1019 787.00 072 25.80 §1.50 25.96 71.00 0.000 0.000
1112 | 31102 11.00 11.65 T&7.00 1.65 25.80 9z.10 47 83 74.70 0.000 0.000
1113 | SM10212.00 17.35 Ta7.00 7.39 31.20 111.40 8660 61.70 0.000 0.000
1114 | SM10213.00 17.35 7a7.00 7.35 43.40 119.90 83.20 59.40 0.000 0.000
1115 | 511402 14.00 16.50 787.00 6.50 B6.50 116.50 7280 59.40 0.000 0.000
116 | 511402 1:5.00 1565 787.00 563 7240 11310 7760 60.50 0.000 0.000
1117 | 511402 16.00 16.50 787.00 6.50 62.90 116.50 87.10 59.40 0.000 0.000
115 | SM10217.00 1365 T&7.00 35.65 36.10 123.10 74.10 a7.20 0.000 0.000
1114 SM1/0218.00 17.358 7av.00 7.35 53.50 148.70 79.90 T4.70 0.003 003
1120 | 5M10219.00 1565 7a7.00 5.65 52.20 165.90 94 .00 7470 0.000 0.000
1121 | 511402 20.00 2014 787.00 1014 9220 195.50 95.90 62.80 0.000 0.000
1122 511402 21.00 16.50 787.00 6.50 60.90 194.30 §6.00 34.80 0.000 0.000
1123 511002 22.00 1565 787.00 563 65.00 186.00 §2.00 13.20 0.000 0.000
124 | 31102 23.00 1311 T&7.00 3an 66.50 162.00 90.50 1260 0.000 0.000
125 | 6/11/02 0.00 10.92 7av.00 0.92 B0.90 143.10 91.00 13.70 0.000 0.000
126 | 6411402 1.00 1092 7a7.00 0.492 5480 134.00 55.00 13.20 0.000 0.000
127 61102 2.00 1092 787.00 0.92 49.70 134.00 42.09 13.20 0.000 0.000) -
14 4 » [M[% Sottobacini /_MonitoringFoint /4 T5Type /£ Codic 3Dati_orari ;| 4 | | »

In the first five rows, there are the identificatidata of sub-basins and / or of monitoring station
and the data type you want to upload: codes mustintaose in geodatabase.

In particular are important:

» HydrolD: identification code of station or of sub-basinttimust correspond to that presented in
Geodatabase respectively in:

column HydrolD of the table MonitoringPoint

column HydrolD of the table Watershed

» TSType: identification code of data type that must mdtcthe field TSTyelD of the table
TSType



User Man Ual Environment and Sustainable Development Department Pag. 45/51

In subsequent lines (ie from the sixth row) arevaindn the first column, the date and hours and in
the following columns, relative hourly data corresg to the variables of respective header lines.

7.6 Methodology for determining the hydro network andthe schematic network

The Arc Hydro data model provides a basic datadas&n for water resources which describes
geospatial and temporal data on surface water resdeatures of the landscape.

The standard ArcGIS Hydro data model describes walyral water systems, and does not support
constructed water infrastructure: therefore tha dabdel has been integrated by adding additional
tables and fields to meet the needs of HaltFlood.

One of the most important components Hydro Dataehisdthe Network. This component contains
a water resources network of streams, rivers amdehterlines of water bodies. Its main purpose is
to describe the connectivity of water movementtigiothe landscape.

The Network is contained in tidetwork feature dataset of Geodatabase. In this Featuise S

there are:

* HydroNetwork is the principal feature class of this dataset &n ArcGIS geometric
network, whose components are HydroEdges and Hydobidns. Water flows along
HydroEdges, and HydroEdges are connected by Hydotidms. The Hydro Network
describes flow through rivers and streams, ana¢méerlines of waterbodies.

» SchematicNetwork which consists of the SchematicLink and ScherNatie feature
classes. These features are used to symbolisetinection of drainage areas to
HydroJdunctions, and to provide a simplified viewnadter flow through the landscape.

About HydroNetwork it should be noted that there are two type ofciiom::
1. HydroJunction: junctions that may have particular behaviors attidbutes and have
relationship to other feature in Geodatabase (highture)
2. HydroNetwork_Junction: locations that are anonymous points on the nétwuith no
attributes or user interests. These junctionseqgaired only for the network connectivity.

In Hydro Data Model, the geographical points oerehce arélydroJunction which in
geodatabase have a unique number nafyeldoID that is key field for relationtip to other objects
(the connection of any objects to the HydroJuncigombtained by inserting in the key field
JunctionID of the object the HydrolD value of tledated HydroJunction).

In particular are related to HydroJunction the dead:

= Watershed

= MonitoringPoint

= Dam

Creating a new project, you must choose a listorits of interest. For each point you need to
create aydroJunction.

At the HydroJunction there may be works such as dams or points ofastevhere the runoff is
calculated (in this case it is a drainage poinvafershed).

Once theHydroJunction of interest was selected in the network, the foihg steps need to be
done to create the necessary calculation scheme:
1. defining the watershed that have the closing se@tdhese HydroJunction;
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2. should be fill in the field JunctionID, of the Damable, with the HydrolD value of the
HydroJunction

3. Building theSchematicNetwork establishing the appropriate SchematicNode
SchematicLink and in particular:

o Creating é&SchematicNodeat eaclHydroJunction (will be nodes of type
confluence ScsType=2, except the final network rtbdewill be of type outfall
ScsType=3) and fill in the field FeaturelD with tHgdrolD value of relative
HydroJunction;

o Creating eé&SchematicNode at area centroids ofvatershed (will be nodes of type
ScsType=1 source) ) and filling the HydrolD valdeaative watershed in the field
FeaturelD;

o Link with aSchematicLink the SchematicNode of type ScsType= 1 source to the
SchematicNode of relative drainage area outletg#wrience of steps for finding the
SchematicNode of confluence is the following: lesethe watershed related to the
initial SchematicNode using the key field Feature2lD the field JunctionID of the
watershed contains the HydrolD value of arrivatibgunction and at this point
you can select the arrival SchematicNode searchireye FeaturelD= HydrolD of
HydroJdunction). This ShematicLink will be of typenkType=1 tributary
(affluente).

0 Link with a SchematicLink the SchematicNodes of type ScsType=2 confluence
ScsType=3 outfall: This ShematicLink will be of gylLinkType=2 main river
(principale)

For all these operations, is very useful to usestifevare for ArcGIS Arc Hydro Tools,
downloadable from the internet site of ESRI (htipww.esri.com/) in download area.
To use all the functions of the software, is neagst have, for the same geographical area, a
digital terrain model, for example, is possiblaise the IGM, or extract the part that affects thed
published by Consortium for Spatial Information (B&-CSI ) on the digital model of the world
with step 90 meters produced by NASA Shuttle Raagrographic Mission (SRTM) and
downloadable from the website http://srtm.csi.cgig/Index.asp.
Having the terrain model, the hydrographic netwamkl the software Arc Hydro Tools, it is
possible to do automatically using ArcGIS:

= Automated perimetry dfVatershed closed on sections of selected HydroJunction

= The automatic creation &chematic NodeandSchematic Link

Below, it is shown the toolbar and a descriptiothaf data input and output menus used to perform

the two calculations above.

Terrain Preprocessing *  Terrain Morphology = Watershed Processing ~  Attribute Tools «  Metwork Tools *  ApLilities ':i £ 8 3 TE l’ P Help

To perform the data preprocessing for the autonpetiioneter of Watershed, you must perform the
calculations indicated in the submenus of the gduglow:
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Terrain Preprocessing ™ Terrain Morphology =
[aka Managemenk Terrain Preprocessing

DEM Reconditioning

Build walls

Flow Direckion

kream Definition

it

Here are represented input/output data of nlenuain Preprocessing.

| ¥ Data Management @
Raw DEM |clip_dem1 |
AGREE Stream |H}..;|r.;.E dge j
AGREE DEM lBareeDEM Rd
DEM |.-'-‘-.greeDEM j
Outer wiall Polygon |Nu|| j
Iriner wall Feature |NuII j
Breach Line |NuII j
walled DEM (hul -
Sink Polygon Nl -~
Hydro DEM IFil |
Flow Direction Grid |F|:|ir ﬂ
Flow Accurnulation Grid |Fan:: j
Stream Grid |Str j

Were:

= Raw DEM is the original elevation grid (DEM) of the area;

» AGREE Stream: are the vector hydrography lines of the area,;

» AGREE DEM: is output of AGREE, a surface reconditioning sgsfor Digital Elevation
Models. The system adjusts the surface elevatidheoDEM to be consistent with a vector
coverage. The system has been developed by Felldidger at the University of Texas at
Austin in 1997. For a full reference to the prasedrefer to the web link
(http://www.ce.utexas.edu/prof/maidment/GISHY DR@dikesearch/agree/agree.hyml

= DEM: is the input of Fill sinks function. If a cell isilsounded by higher elevation cells, the
water is trapped in that cell and cannot flow. HikeSinks function modifies the elevation
value to eliminate these problems. This input caa loopy of Raw DEM or, as in the example
above, a copy of AGREE DEM.
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» Hydro DEM: is the output of Fill sinks function;

= Flow Direction Grid : is the output of the Flow Direction function. Thalues in the cells of the
flow direction grid indicate the direction of theespest descent from that cell.

» Flow Accumulation Grid: is an output and represents, for each pointsjithension in cells
for upstream contributing basin.

= Stream Grid: is an output and represents the difference betweets considered river cells
and basin cells, where river cells are those thaétan upstream contributing area more
extensive than a typical threshold defined by theru

For automatic perimeter of Watershed, run submshag/n in the following figure:

Watershed Processing ™ Atkribute Tools *  [ef
Draka Management W atershed Processing

Baktch Watershed Delineation

Baktch Subwatershed Delineation

Bakch Watershed Delineation for Polyaons

Delineate From Mulkiple Inlets and Outlets

Drainage Area Centroid

ongest Flow Path

Input and output of menWatershed Processing are represented below:
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' Data Management @
Raw DEM ||:Ii|:|_|:|em'| j
Flow Direction Grid |Fdir j
Flows &ccumulation Grid |Fa|: ﬂ
Strearn Grid |Str ﬂ
Catchrnent |NuII ﬂ
Drainage Line |NuII ﬂ
Adijoint Catchment |NuII ﬂ
Longest Flow Path Catchment |NuII ﬂ
Longest Flow Path Adjoint Catchment |NuII ﬂ
Batch Point [BatchPoint |
Watershed Paint |H_|,||jr|:|._| uncion j
Watershed |NuII ﬂ
Subwatershed Point |SubwatershedF’Dint ﬂ
Subwatershed |Sul:uwatersheu:| ﬂ
Batch Paolygon |NuII j
Paint Source |NuII ﬂ
Drainage Area |Sul:uwatersheu:| ﬂ
Centroid Nl =
Longest Flaw Path |LDngestFIDwF’ath ﬂ
Where:

= Raw DEM, Flow Direction Grid, Flow Accumulation Grid e Stream Grid are the result of
elaborations shown above;
= Batch Point are input and are points to set in Stream Grigh@diately upstream of watershed

Point using the todBatch Point Generation

= Watershed Point are input and particulary HydroJunction choska tlosing sections of

interest.

= SubWatershed Point are output and are the closing points in thereeoit Stream Grid cells
more nearest to Batch Points.

= SubWatershed are output and are sub-basins closed to BataftS?dihey can be used like
watershed of our project.

= LongestFlowPath is an output of functiohongest Flow Path and represents the drainage path
longer than each drainage area; it's importanttertime of concentration of watershed.

In the figures below are descrive the parameteassgy respectively to the functioBatch

Subwater shed Delineation andLongest Flow Path.
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' Baich Subwatershed Delineation

Flaws Direction Grid |F|:|ir j
Strearn Grid |Str j
Batch Paint BatchPoint ~|
Subwatershed |Subwater$hed
Subwatershed Point |SubwatershedPDint

0OK | Help | Cancel |

" Longest Flow path

Drainage Area |Suhwatershed ﬂ
Flow Direction Grid |F|:Iir j
Longest Flaw Path |L|:|ngestF||:uwF'ath

(1] 4 | Help | Cancel |

Node/Link Schema genaration

Nodeflink Schema Generation

Watershed Polygons |5 ubwatershed ﬂ
Junchionsz |H_l,ll:|rl:u.| unction ﬂ
Schema Link |SchemaLink
Schema Mode |S chemal ods

(1] 4 | Help | Cancel |

On each node and each branch, is expected toilvatadta subroutine of calculation: the possible

subroutines of calculation are different dependinghe type of node or branch.

A list of possibilities is as follows:

Type nodes:

= SchematicNode.ScrTye=source

0 Subroutine=source : calculation of rainfall runafbdel applied to corresponding
watershed.
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= SchematicNode.ScrTye=confluence and SchematicNode/&=outlet
0 Default -Subroutine=Sommaldrogrammi : calculatibthe sum, instantaneously of
the outflows of branches that converge in the node.
0 Optional - Subroutine=dam : sum of inflows in the@la and calculation of routing at
the dam that is in correspondence to the node.

Types of branches:
= SchematicLink.LinkTypetributary

o Default - TypeRoutingtranslation : calculation of the outflows from the branch
like that inflows but translated in time for a nuenlof hours identical to the value of
translation associated to respective field.

o0 Optional - TypeRoutingMuskingum : calculation of outflows from the branch with
Muskingum method using parameters Musking_K, Mugkiand NumSubReach
contained in respective fields.

= Optional - TypeRouting=Unit Hydrograph : calculatiof outflows from the branch with Unit
Hydrograph method using data represented in tabitHydro.

= SchematicLink.LinkTypeprincipal
o Optional - TypeRouting=translation : calculation thfe outflows from the branch
like= inflows translated in time of a numeber oli®identical to the value of
translation time associated to respective field.
0 Default - TypeRoutingiuskingum : calculation of the outflows from the branch
with Muskingum method using parameters MuskingMkisking_X e
NumSubReach contained in respective fields.

o Optional - TypeRouting=Unit Hydrograph : calcubatiof the ouflows from the
branch with Unit Hydrograph method using data repnéed in table UnitHydro.



