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Agenda

Tuesday: 2-4pm - Intro to ANUGA

· ANUGA overview – Jane

· Flow sheet

· Folder structure

· Scripts

Resources: 

· Jane laptop with IDLE

· Presentation 

· Flow chart

· Folder structure

· Product process

Wednesday: 9-11.30am -GIS and script manipulation
· GIS

· Create thinned index file

· Understand bathymetry

· Understand and create internal polygons

· Understand how to make a gauge file for time series

· Look at and manipulate scripts

· Project

· Build_boundary_<event_number>
· Build_<scenario_name>

· Run_<scenario_name> - final time 1000

· Export_results

Resources: 

· Computer lab

· ArcInfo licence or xtools
· FME?

· Elevation data
Homework: -Tornado unavailable 
When they get back to their desk – need to run build_boundary and build_scenario
Then when they have both finished (check outputs) - Run_scenario
When this produces a sww file start export_result (stage and elevation)
Thursday 2-4pm: Analysis results and discussion
· Convert asc file to Grid (will have to use old ascii files)
· Look at Stage when timestep  = 0

· Look at elevation

· Manipulate if necessary
Resources: 

· Computer lab

· Spatial Analyst licence

· Ascii file

Homework:

Run_scenario_name with full time extent

Export results – max depth and speed if possible

Create gauge file - Export time series

Flow Diagram
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File structure for ANUGA inundation 
Each anuga model should contain a folder within \Nas2\gemd\georisk_models\data
Folder should be named by region, identify the kind of modelling and the year 

e.g. \Western Australia\broome_tsunami_scenario_2008
The following folder structure should then be contained within your scenario folder:
\anuga

\boundaries

> Contains File: ArcGIS file database, 2 csv files for scripting and an <event_number> folder containing a <scenario_name>.sts file and csv files which hold the max and min wave height over time.

urs_order.csv - header- index, latitude, longitude (from spatial database)

landward_boundary.csv - no header (easting,northing) (from spatial database)

Boundaries.gbd containing 3 feature datasets:
· boundary_ordering which is the clip of the XYausttg to the bounding_polygon,

· urs_order created from the boundary_ordering
· landward_boundary created from bounding_polygon.


NOTE:
· The urs_order.csv is a geographic datasets in this scenario setup, hence lat and long!!!!!!

· The urs_order and landward_boundary should complete a polygon, hence the points should be going in the same direction (clockwise or anti clockwise)

> Originated: 
from map_work/<scenario_name>.gbd/bounding_polygon 
from inundation/data/National_datasets.gbd/XYausttg
The files within the event folder are created from the build_boundary_<event_number> using the csv files.

> Found within script:

· project.py

· build_boundary_<event_number>.py
> Comments:

The event folders need to be created along with the boundaries database and text files. FIX THIS
\gauges

> Contains File: csv files which can derive a timeseries at that point, or a point file that identifies buildings.

Gagues.csv – headers - easting, northing, name, elevation


<scenario_name>_res.csv – lat,long, (NEXIS details) 
> Originated: areas of interest determined by the inundation team also refering to the CHINS database.  The res is derived from the NEXIS residential buildings  
>Feature dataset found: map_work/scenario.gbd/gauges/

> Found within script:

· project.py

· get_timeseries.py
· run_building_inundation.py
> Comments:

This is the folder where .csv files sit , the x, y position determined by the inundation team helps to describe the action of the tsunami through time.  

All outputs from the get_timeseries.py are found within the corresponding output file. 

\meshes

The mesh is created through the run_<scenario_name>.py
\outputs

> Contains Folders: YYYYMMDD_HHMMSS_pythonscript_etc_username
> Originated: from build and run scripts.

> Note: unnecessary runs or builds should be deleted.

Within each folder:

· .sww file

· scripts – project.py and run_scenario.py

· asc and corresponding ESRI grids

· csv gauge files and corresponding graphs 

· screen_errors_0_1.txt and screen_outputs_0_1.txt
\polygons

> Contains File: polygon.gbd (point files originated from internal_polygon)

csv  - no header (x,y)  - derived from point files
> Feature dataset: found: from original_reference_data/scenario.gbd/internal_polygon/

> Note: Keeping triangle count under 500000.

> Found within script: 

· project.py: ‘Interior region definitions’ – check names are correct

· run_<scenario_name>.py

\tide_data

\topographies

This will be filled by ANUGA through the build_<scenario_name>.py to make <scenario_name>_combined_elevation.pts and if you want to check the file build_<scenario_name>.py can also create an <scenario_name>_combined_elevation.txt which can be transformed into an ArcGIS point file.

\elevation_final

\gis 

> Contains File: bathymetry point files and onshore ArcGIS grids.

The point files are contained within bathymetry.gbd 
\points

> Contains File: the final elevation data, either as ascii or txt 
The point files need x,y,elevation as a header.

Found within script: 

· project.py: ‘Interior region definitions’ – check names are correct

· build_<scenario_name>.py

Outputs are placed in topographies and output.

\elevation_work

Any work that needs to be done on the elevation that differs from the original_reference_data folder.  – This is designed for the National Mapping staff
\map_final

Will contain the final ArcMaps.mdb that has the specific presentations needed for visualisation.

\map_work

ArcMap session that shows all the data.

\<scenario_name>.gdb

· Coastline and Contours – derived from?

· Gauges – from anuga/gauges

· Internal_Polygons – used to derive anuga/polygon

· Outlines – bounding_polygon and others

\original_reference_data

All original data from PMD and NMI.
\visualisations

outputs from map_final ArcMaps – should have corresponding names
Scripts

As explained in the flow diagram there are 5 main scripts.  
The scripts are designed around the file structure that has been outlined (however the scripts can easily be tailed)

project.py

The project script introduces all files that are necessary to run all accompanying scripts.  By changing one of the variables in this script the output could be completely different.

This script is the heart of all scripts in the folder! 
build_boundary_<event_number>.py

Script for building the boundary file to run tsunami inundation scenario for <scenario_name>, WA, Australia.  The boundary is based on the National Hazard Map.  This script needs to be tailed to the specifications laid out by David Burbidge and his team for the individual event number.

Input: thinned_boundary_ordering from project.py

       event_number needs to be reflected in the project file 

Output: creates an sts file and csv files stored in project.boundaries_dir_event.

The run_<scenario_name>.py is reliant on the output of this script.

build_<scenario_name>.py

Script for building the elevation data to run a tsunami inundation scenario for <scenario_name> , WA, Australia.

Input: elevation data from project.py

Output: pts file stored in topographies 

The run_<scenario_name>.py is reliant on the output of this script.

run_<scenario_name>.py

Example: Script for running a tsunami inundation scenario for Perth, WA, Australia.

The scenario is defined by a triangular mesh created from project.polygon,

the elevation data is compiled into a pts file through build_perth.py

and a simulated tsunami is generated through an sts file from build_boundary.py.

Input: sts file (build_boundary.py for respective event)

       pts file (build_perth.py)

       information from project file

Outputs: 
sww file stored in output



mesh stored in mesh 

The export_results_all.py and get_timeseries.py are reliant on the outputs of this script.
export_results.py

Generates ascii grids of nominated areas -

Input: sww file from run_<scenario_name>.py
       boundaries for grids from project.py
Outputs: ascii grids of specified variables

Stored in the outputs folder for respective .sww file

get_timeseries.py

Generate time series of nominated "gauges".

Input: sww file from run_perth.py

       gauges project.gauge_filename

Output: csv files stage, speed, depth, elevation over time

Stored in the outputs folder for respective .sww file

Modifying script for individual communities

Note: using Perth scripts as base

Project.py

1. Use the replace tool to replace “perth” with <scenario_name>

2. Confirm that scenario = folder name i.e. broome_tsunami_scenario_2008

3. Change input data to reflect elevation_final/points (for asci files leave the extension off, for point files put the extension on i.e. coastline.txt

4. Confirm that the gauge file is sitting in the gauge folder and is called by the <scenario_name>

5. Confirm that the order_filename = 'thinned_boundary_ordering.txt' and 

landward = 'landward_bounding_polygon.txt' exist and sit in the boundaries folder

6. Adjust “where the input data sits” and “where the output data sits” to reflect input data. i.e. 1 onshore, 1 island and 3 bathymetry inputs should mean 

onshore_in_dir_name = topographies_in_dir + onshore_name

coast_in_dir_name = topographies_in_dir + coast_name

offshore_in_dir_name = topographies_in_dir + offshore_name

offshore_in_dir_name1 = topographies_in_dir + offshore_name1

offshore_in_dir_name2 = topographies_in_dir + offshore_name2

7. Adjust interior region definition to reflect model – make sure that the areas correspond with area of interest, area of significance, shallow water and deep water.  The resolution can be changed however the area of interest should be no coarser than 500m2
8. Confirm that the interior_regions = the input data i.e. 1 aoi, 1 aos and 2 sw

interior_regions = [[poly_aoi1,res_aoi1],[poly_aos1,res_aos1]

                                         ,[poly_sw1,res_sw1],[poly_sw2,res_sw2]]

9. Change the CBD extents
Build_<scenario_name>.py

1. Create a directory named after the number of the event to be modelled (e.g. 27283) under \data…\<scenario_name>\anuga\topographies.

2. Use the replace tool to replace “perth” with <scenario_name>

3. Adjust input elevation directory filenames and output elevation directory filenames to reflect project.py
4. Adjust create DEM from asc data to reflect asc input.

5. Adjust create onshore pts files and create coastal and offshore txt files.

6. Adjust combine, clip and export datasets  - talk in more detail about this and how the clip function works.

Run_<scenario_name>.py

1. Use the replace tool to replace “perth” with <scenario_name>

2. Check boundary_tag that it corresponds to the model

3. Check mainland and associated islands are in depicted as the initial conditions 

export_results.py

1.  change time_dir to reflect current .sww 
2. confirm cellsize
3. adjust timestep (comment out or leave in)

4. determine the area of the grid

5. determine the variables of each grid

get_timeseries.py

1. change timestamp
GIS

How to develop internal polygon for scenario models
Part 1: How to make internal polygons

Note Steps 1 through to 3 are for section 2, however it is quicker if you do it before opening the ArcGIS  package.
1. Change ArcGIS Licence to ArcInfo by going to Desktop administrator in the ArcGIS program list (see below)
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2.  Select ArcInfo as follows
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this will allow specific tools to be available.

3. Load ArcCatalog

4. Go to directory where you want to work, eg …\perth_tsunami_scenario\anuga\map_work
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5. Right click on directory name and select New/File Geodatabase

6. Rename to scenario name e.g. perth_tsunami_scenario.gdb
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7. With the new geodatabase selected, select “New>Feature Dataset” from the right-click menu
8. Name and put in coordinate system (follow the next commands)

9. Choose “Select” which takes you to a “Browse for Coordinate System” box. Select “Projected Coordinate Systems”, then “National Grids”, then “Australia” and select GDA 1994 MGA Zone 50.prj (for Dampier). Choose appropriate zone location.


10. Right click the Feature Dataset and click “New Feature Class”, make sure you check the feature type (follow the next commands)

11. For each data type make a new “Feature Dataset” i.e Area of Interest, Area of Significance and Shallow water.

12. Next, load ArcMap (click the icon highlighted below) and hit OK.

[image: image22.jpg]SHAVY9 730X3 OL L4IANOD al¥9 S192¥V O1 L4IANOD

‘ebejs ‘ipdep
‘uonens|e
pub nose

wnuawow’
poads‘abe)s‘aweu
SalIesaWY) ASO

JLVWINY HLIMN3dO

Ad-synsai"podxa

Ad-sauesawny"job MMS’<3WEBU OLIBUSIS>

s’
<3WeU 0LBU3dS>

J<loquinu”jusAS>

Ad'<aweu opeusds>"uni

s)d'uoijens|e
“pauiquod
<3WEeU OLIeUddS>

Ad'<1aquinuTjusns>"Arepunoqpjing

Ad-<aweu oueuads>"pling
JEIE]

10 BalY JO SjuaXg
dnjes
uonoLy

Ad-yoefoid

swiyeuy —————>
suwinyels —
eyde
JaquunuTjusAs
Pl ASD ASD A$3 (19peal) | aso (1spesy Asaspesl) (1epeay) 3|y nase
OLBUSDS uonens|e‘sueU’ spnybuoj | P UePESU _._
e (1apeay ou) A'x (1opeay ou) Ax 3 ou) A'x uopens|o‘A’x SRR
SWeuU oleuddS = — Buiypou‘Buyses ‘epnye|‘’xepul
uod [epul | uoBAjod eusayul piempue| il aloysyo aloysuo
ajeis sabneh ajy Jepio




[image: image6.png]¥ ArcCatalog - Arcinfo - T:\data\western_australia\dampier_tsunami_scenario_2006\anugal\polygons
Bl it Yew Go Tocs window tiele
wo® Be x| #easnw | eaae|o®

Location:  [T-\datawestern_austaliadampier_tsunami_scenario_2006\anugatpolygons -

Stylesheet  [FL0Eor =R

Cortets | Pow]| Mot

£ [ @ Oota terpmrabiny Too &
- -
1 @ e Mongerrt Toos
5@ oSt epsiaTHAR 0102 B
1 & Discomected g
wtive Domains
. S
@ contrads 5 Festres
=0 data A Add XY Coordnat
22 flumes 2 Check Geometry
Q3 jepan 7 Copy Features
2 nen_south_wales 7 Delete Features
2 qoeerond 2 Fasturs Enveope
23 tssmaria 7 Feature Toline
2 victoria * Feature To Point
= 0 s . 2 remerandy
roome tsuna_cenario Fedture Verices
20 chvistmas_is_tsunami_scenario_2006 2 Mulipart To Singh
=1/ dampir_tsunami_scenario_2006 2 Polygon ToLine
= 2 Repr Geometry
(23 boundaries 2 Spit Lne At ertic
S s g
% @ meshes Gonerd
0 ouwss & Gonerdiation
S polvgons & s
2 tde e & e
2 topogrrties & Layersand bl i
et & e
cevation_wo Raser
3 mopfind & Rlaionstip lsses
Srovak & suoes
S e g &
isslsations Topoogy
£ cxmouth founan_scenario 2005 & vrsons
{20 Faraiha Yo scenario 2005 58 vorapace
(23 onslow_tsunami_scensris_2006 A Creste frcinfo
{22 perth_Esunami_scenris_2006  Creste Feature D
g pt,hed\antd,t:‘Jrlam\,scenavm,znns ; Create Folder
Sonaro tenplte Creae Prsonal
(23 byt scenario 2005 PR ¢
(S . )
@ Famis

Name L 1ype
Bl dampier _test shp Shapefile

Creates a new shapefiie




13. Return to ArcCatalogue and drag your newly created feature class to ArcMap.


14. Add the elevation grid found within the elevation_final/gis

15. Colour up grid (properties/symbology/classified) so that you can see 20,10,5,0,-5,-10,-20

16. Now to create your polygon. Select Editor on the Toolbar (found by right clicking the toolbar and selecting editor). Initiate Edit mode by clicking “Editor” and selecting “Edit”.
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17. We want to Create New Feature (Select from “Task” drop down list) from the dampier_test (the name given to our feature class, select from “Target”). If there are more shapefiles, they will be available in the Target drop down list.

18. You can now start “drawing a polygon” by clicking on the pencil. Throughout drawing, you can zoom in and out, just select the pencil again to keep drawing.

a. Use the grid to make the 

i. area of interest (5 to -5m)

ii. area of significance (around area of interest and adjacent coastal area)

iii. shallow water (20 to -20m)

19. Double click when you’re happy. Go back to the Editor drop down list and select “Save Edits” then “Stop Editing”

20. Right click on the dampier_test in the left hand bar and select “Properties” to change the colour and transparency, etc.

21. Now you have a polygon feature class!!!

Part 2: Convert polygon to point (ArcInfo licence necessary)

1. In Arc Catalogue create a new geodatabase in the folder called \polygon (step 5,6,7 of part 1)

2. Click on the red toolbox in the toolbar. Right click on the tool box window and select “Add tool box”, navigate to inundation\data, go into ‘National_datasets.gbd’ , select InundationToolbox, open. 

Note: these are the tools that I have created to make life a little easier, feel free to create your own.

3. Open InundationToolbox and right click on ‘Polygon to Point’, go to edit.
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4. A screen will come up similar to the one above, delete the blue circles, drag in your polygons, connect them to the ‘Feature Vertices To Point’ yellow box, using the tool indicated.

5. Double click on the ‘Feature Vertices To Point’, make sure Input Features is set correctly and direct your output to the polygon.gdb, replicate the same name as the input feature. Hit OK.
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6. Double click on the ‘Export Feature Attribute to ASCII’, make sure your Input Feature is correct and direct the output to the polygon folder, make sure to replicate the same name and have .csv on the end. 
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7. RUN – this is the blue triangle at the top of the screen.

8. Be sure to do this for every polygon.  If you want to save this tool, save it ‘Polygon to Point <scenario_name>.  This means that you can redo your polygons with ease.

9. Open the csv individually (this will open in Excel) and delete the objectid column and the last row (as it replicates the first line).

10. You have created your polygons ready for the script.

P.S. Close ArcMap and Return the ArcGIS Licence to ArcView (ArcInfo is the top notch one).

NOTE: If you want to edit your polygons, go back to the original polygons, start editing (step 17 in section one) and put the task as Modify Feature – use the arrow  - make sure the T
arget is correct.
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How to make the boundary points
1. Create boundaries.gbd in boundaries (steps 5,6 from section1)

2. Create a feature class in the boundaries.gbd called landward_bounding_polygon, make sure the coordinate system is GDA94 zone_.

3. Open mxd

4. Add to datasets, either by dragging and dropping from ArcCatalog or pressing the [image: image12.png]


 button at the top of the screen. 

a. XYausttg which is found in the National_datasets.gbd

b. Bounding_polygon (map_work/scenario_name.gbd)

c. Landward_bounding_polygon

d. Coastline (map_work/scenario_name.gbd)

5. Select by location, found by clicking on Selection in the main menu and clicking on ‘Select by location’
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6. Click the XYausttg, pick ‘are completely within’ from the that: drop down, and bounding_polygon from the features in this layer: drop down. APPLY

7. Rick click the XYausttg and go to data/export data – save into boundaries.gbd as boundary_ordering – click yes for it to be imported into your ArcMap session.

8. Now you can remove the XYausttg from your session.

9. Go to Selection/Interactive Selection Method/Add to Current Selection
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10. Pick points from the boundary_ordering that create a verily straight-ish line.

11. Export the selected points to boundaries.gbd/thinned_boundary_ordering – click yes

12. Check that your points are sequential, by opening the attribute table (right click on the feature class) and select one by one, follow it through.  NOTE: which way they progress. 

13. You have completed the first step

14. Add the landward_bounding_polygon

15. Start editing (step 17 of section 1) - make sure you are editing landward_bounding_polygon

16. Go to the Editor again and select snapping 
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17. Snapping Environment will pop up, select Vertex, Edge and End for bounding_polygon
18. Click on the drawing tool, and create your landward points, the idea behind these points is to complete the polygon from the thinned_boundary_ordering points, hence make sure you are going in the right direction.  Line up with the Bounding_polygon polygon.
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19. Use the ‘Export Feature Attribute to ASCII’ for both the thinned_boundary_ordering and landward_bounding_polygon – make sure:

a. the z value is put in the ‘Value Field’ for the thinned_boundary_ordering 

b. that it is comma delimitated

c. that you put the same name with .csv on the end

20. Open landward_bounding_polygon in excel delete the third column (should be in metres)

21. Open thinned_boundary_ordering in excel put the third column as the first and put the title index,latitude,longitude (should be in decimal degrees)

22. You have created your boundary points ready for the script.

How to make a gauge file

1. In ArcCatolog - Create a ‘gauge’ point feature class in map_work/<scenario_name>, name it after the scenario_name, this time you are going to add a field while creating it, so when you get to the following section, stop and add ‘name’ under field name and as Data Type Text
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2. Drag into an ArcMap map session, and any other helpful datasets.

3. Open the gauge file attribute table

4. Start editing the gauge file, select your pencil and start place points where you want the gauges to go, make sure you name as you go so you can identify each point (Just place your cursor inside the box click and type)

5. Save edit, Stop editing and use the ‘Export Feature Attribute to ASCII’, be sure to put name in as the ‘Value Field’ and .csv.

6. Open csv in excel, name the columns easting,northing,name,elevation and put 0 down the elevation column.

7. You have successfully made a gauge file.   
How to import .asc grid (output from ANUGA)
I have made another tool that makes this step a lot easier but there are a couple of things you need to be aware of.
1. You need a spatial analyst licence to extract by Mask
a. Select “Tools” then “Extensions” in main menu
b. Ensure “Spatial Analyst Tool” is enabled (see below)

[image: image18.png]Extensions

Selectthe extensions you want 1o use

55 Aralys

Data Ineroperabilty

Geostalistical Analst

Network Anabst

Publsher

Schematios

Spatial Anayst

Survey Anslyst
Srvey Edtor
Cadastial Editor

Tracking Anapst (License not avaiable]

0oROO00000;

o

Descipton

30 Analst 52
Copyight 13332006 ESRI Inc. Al Rights Reserved

Provides taoks for suface modeing and 3D visualzation.

out Estensions Close.





2. In ArcCatalog open the InundationToolbox and go to ASC2RasterGDA94z50 – right click and edit
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3. Double click on ASCII to Raster tool navigate to 
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4. Open the directory and search for the asc file, be sure the change the Files of type before searching, otherwise you will not see it! (below) 
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5. Make sure the output raster is named, be sure to stay under 10 characters and do not put a number first in the name!
6. Make sure it says Float as output data type.
7. Check that the define projection is correct for the scenario
8. If you want the whole raster delete the connection between the output dataset and extract by mask, if you want the clip the raster to the coastline, keep the connection and change the feature mask to your initial conditions polygon found in the Map_work/<scenario_name>.gbd
9. You have now created a raster and can examine your outputs.
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