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1 Introduction 

The ‘Modelling and Decision Support Framework’ (originally developed by HR Wallingford, 
Halcrow, CEH Wallingford and FHRC for DEFRA and the Environment Agency) is a tool that 
can assist in the development of Catchment Flood Management Plans (CFMPs), Shoreline 
Management Plans (SMPs), Strategies and other studies. 

The MDSF provides a decision support framework to facilitate common approaches and tools 
and deliver efficiency gains during the development of CFMPs, SMPs and other analyses.  It 
is important to understand that the MDSF covers only part of the CFMP and SMP processes 
and in particular: 

·  Does not contain any hydrological or hydraulic modelling (river water levels and flows 
are not predicted by the MDSF) 

·  Does not predict coastal erosion contours, wave heights or sea levels  

·  Does not provide any computational assistance with environmental assessment, 
‘project’ costs or indirect or intangible flood damages 

·  Is not a decision making tool and contains no optimisation nor multi-criteria analysis 

·  Is not a GIS (but requires use of ArcView) 

As can be seen from the MDSF top level flow diagram (Figure 1), the focus of the MDSF is on 
the assessment of the direct economic damages and social impacts of flood and coastal 
management policy options under current and future climates.  The limited scope of the 
MDSF is seen as a clear benefit of the system; it is complementary to established methods of 
analysis (including software tools) which can provide the inputs to the MDSF and/or make use 
of the outputs from the MDSF. 

This User Guide explains the mechanics of using the MDSF software to undertake the 
processing of data.  As such, it does not give any background information or guidance on 
either the CFMP or SMP process (please refer the CFMP or SMP Guidance documents for 
this).  Also, the User Guide does not provide background material on how algorithms have 
been implemented in the MDSF software nor general advice on the application of the MDSF 
software tools and interpretation of the results (please refer to the MDSF Procedures for this). 

It is recommended that Figure 1 is studied to gain a good understanding of the core and 
optional functionality of the MDSF and to understand the linking between the tasks that are 
described in more detail in Sections 4 to 16 of this User Guide.  Note that some tasks, such 
as generation of flood depth grids, may be better undertaken outside the MDSF and then the 
grids imported into the MDSF.  Also, it may be advisable to remove and/or optimise resolution 
of elements of data sets which are not essential to the processing.  For example, the digital 
elevation model (DEM) could be cropped to remove areas which will never flood and high 
resolution data may need to be resampled to provide efficiency gains for catchment or coastal 
cell scale data processing. 

The User Guide assumes that the user already has sufficient competence in ArcView to 
undertake the standard GIS tasks listed in the text box on page 7.  Potential users without 
these skills are encouraged to attain a sufficient ArcView competency level before using the 
MDSF.   
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Figure 1 MDSF Top Level Flow Diagram (note that § denotes a reference to the User 
Guide section containing more information) 
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The team applying MDSF should include users who are competent in the following ArcView 
skills: 

Views 
·  Setting map units / measurement units 
·  Measuring distances and areas 
·  Feature Themes (point, line, polygon and event themes) 

o Features (including editing) 
o Attributes (including editing, and data types) 
o Legends 

·  Grid datasets 
o Converting other file formats to ESRI grids 
o Legends and querying values 
o Edit / merge grid datasets (eg using Spatial Analyst Map Calculator) 
o Creating grids from shapefiles or TINs 

·  TIN datasets (when using 3D Analyst functionality) 
o Legends and querying values 

Tables 
·  Querying and sorting data based on field values 
·  Creating tables that can be used as event themes 
·  Joining tables 

Data set management 
·  Aware of ArcView limitations (long filenames, slow network connections etc) 
·  Using ArcView Source Manager to maintain, copy and backup datasets 

Layouts (for reporting) 
·  Viewframes 
·  Legends 
·  Scalebars 
·  Annotation 

 

A good grounding in these skills is available in the online courses provided by ESRI 
(http://www.esri.com/training_events.html). The ‘Introduction to ArcView 3.x’, ‘Introduction to 
ArcView 3D Analyst’ and ‘Introduction to ArcView Spatial Analyst’ courses cover many of 
the required skills. 

MDSF users should be aware of the sensitivity of results generated by MDSF to: 

·  The compatibility of source data, particularly with respect to absolute datum level. 

·  The assumptions made in preparation of the National Property Database (NPD) 
used in the economic analysis and the Social Flood Vulnerability Index (SFVI). 

·  The modelling method used to generate water level predictions and flood extents. 
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2 Installation and Initial Setup 

MDSF is a data intensive application and as such a PC with the following minimum 
specification is recommended: 

·  Pentium 4 

·  256MB RAM minimum (more recommended) 

·  25MB free disk space for installation plus space for catchment data (probably more 
than 1GB dependent on catchment size and detail). 

The MDSF was designed to use Windows 95/98/ME.  Windows 2000 and XP can be used 
however there are compatibility issues with ESRI’s ArcView and specifically Spatial Analyst 
(long folder and filenames not properly supported).  ESRI provide advice on their web site on 
how to work around these issues. 

Before beginning installation of MDSF the following support software must be installed: 

·  ESRI ArcView 3.2a or 3.3  

·  ESRI Spatial Analyst Extension 

The ESRI 3D Analyst extension is now optional in MDSF versions 3.3.0 and above. If this 
extension is available it is possible to ask MDSF to use the legacy “require 3D Analyst” 
versions of a number of algorithms. 

(Many other third-party extensions to ArcView have been produced and MDSF users may find 
the following extensions useful: Xtools, Hydro and Gridpig - all are currently freely 
downloadable from the web). 

Running ‘setup.exe’ from the installation disk begins the installation. See the readme file for 
any late breaking information. 

After installation, the application project settings should be checked by choosing ‘MDSF 
Settings’ from the ‘Options’ menu. The dialog below is activated: 

 

Figure 2 Initialisation Dialog 

By clicking the browse button located to the right of each of the dialog boxes the user can 
navigate to the location of each of the files required in the settings window. If these files are 
installed in the default locations they should be identified automatically. 

If the boxes are empty, it is necessary to locate the Time Series Viewer (normally 
c:\mdsf\ts.exe) and ArcView 3.2a (c:\esri\av_gis\arcview\bin32\arcview.exe) program 
locations. 

From MDSF version 3.2 onwards a global MDSF option exists that enables visualisation of 
only one case at a time to reduce the load on ArcView. If the ‘Remove inactive view’ option is 
checked then visualizing a case will delete all other case views. Note that the Policy 
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Evaluation view and all user created views (those not starting with a case reference) will be 
left within the project. 

After completing all the details, click ‘OK’ to commit the changes and dismiss the dialog. 
Alternatively, clicking cancel returns the user to the main MDSF window without saving any 
changes. 

The location of the new or existing project file (mdb) must also be specified. Open an existing 
project by clicking ‘Load MDSF Project’ on the ‘Project’ menu, or create a new project by 
clicking ‘New Project’ and selecting either a CFMP-type or SMP-type project.  It should be 
noted that one version of the MDSF is used for both CFMP-type and SMP-type studies and 
that the only differences in the operation of the software are: 

·  Coastal erosion is only included in the SMP mode 

·  The third class of scenario is termed ‘flood management’ in CFMP mode and ‘SMP 
policy’ in SMP mode 

·  Flood damages are calculated using (potentially) different depth damage tables: 
FHRC-Damages-0hr-CFMP.txt for a CFMP and FHRC-Damages-0hr-SMP.txt for a 
SMP  

·  Recommended ‘contextual’ base data can be different and are displayed in different 
‘views’ within ArcView (eg in SMP mode a sandbanks theme is supported and 
displayed in a ‘coastal processes’ view) 

 

Project filenames and project locations should never contain spaces . This 
is due to a limitation in ESRI’s Spatial Analyst software. In addition, the total 
number of characters in the path length should be kept to a minimum by 
specifying short project names and by not storing project data deep in a 
folder tree structure. It is recommended to store projects locally on the host 
computer (not on a network drive). The C:\MDSF\Projects folder (where C: is 
your installation drive) is provided for this purpose. 

Normally, storing data on your local hard disk while working on a project will 
allow MDSF and ArcView to operate more quickly.  It is recommended that 
regular backups of MDSF data are undertaken.  A description of the file 
locations and naming conventions used by the MDSF for generated data is 
given in Appendix B. 

 

In a change from version 3.0.0 and earlier of MDSF, the project apr (ArcView 
project) must have the same root name as the database (mdb) file. If you 
have old projects where the two names are different, you should modify 
either the mdb or apr filenames to be the same while retaining the three 
letters after the point (eg project1.mdb and project1.apr). 
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3 Decision Support Framework 

An MDSF project is in two parts. The MDSF stores references to data in a relational 
database. The second part consists of an ArcView project that is managed by the MDSF and 
performs automated data processing and visualisation. When creating an MDSF project, the 
two files are generated automatically. Equally, loading an existing database will open the 
corresponding ArcView project.  

Although MDSF controls the data processing in the ArcView project, it does 
not automatically save changes to the ArcView project file. Therefore it is 
good practice to save the ArcView project file regularly. 

The MDSF interface forms the heart of the Decision Support Framework. From here all the 
data management takes place and the various processes are triggered. 

Within MDSF a case represents a unique combination of three different types of scenario . 
There are always climate  and land use  components. In a CFMP project the final component 
is Flood Management . In an SMP project the final component is the SMP Policy . 

Typically the user will create one base case  (current situation) which is a combination of the 
baseline scenarios and a number of possible alternative cases  (which may change one, two 
or three of the scenarios) to be evaluated against the base case. Case creation will be 
covered in Section 6. 

For each case there are a number of processes to be undertaken. These are summarised in 
Section 7 and detailed in the sections that follow. 

The ArcView project created by the MDSF is enhanced to allow links with the 
MDSF application and to perform certain processing tasks.  However all the 
functionality normally available within ArcView is still available to the user. 

3.1 NGDF Metadata 

Whenever a theme or dataset is created or loaded by MDSF it is registered into an NGDF 
(National Geospatial Data Framework) Access 97 format database. This database has the 
same title as the project database but is suffixed with NGDF (catchment.mdb -> 
catchmentNGDF.mdb). The metadata database is located in the same folder as the project 
.mdb file and can be viewed using Microsoft Access 97 or above. 

The metadata database is populated with default data. Users may wish to supplement the 
dataset with additional comments and information. 
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4 Scenario Setup 

While a project is open, the user has the option of adding specific scenarios (under one of the 
three scenario categories) to the MDSF database.  This is done via the ‘Scenarios’ drop down 
menu.  From here the user can choose to edit any of three scenario types. By default the 
‘baseline’ scenario for each of the three scenario types will be added on creation of the MDSF 
database. The scenarios that are added by the user are then available for selection when 
defining a case as described in Section 6. 

When the user selects to edit scenarios a window similar to that shown in Figure 3 will 
appear.  

 

Figure 3 Climate change scenario editor 

 

    

new edit save close 

Figure 4 Scenario editor buttons 

When the scenario form first opens the page will be in read-only mode. To edit the data click 
the edit (pencil) button. 

Clicking the ‘New’ button (empty page) adds a blank scenario. Enter a scenario title and an 
optional description. 

Any changes are saved when the user clicks the ‘Save’ (disk) button. 

Close the scenario by selecting the ‘Close’ button. If close is clicked without saving, the 
changes to the scenario will be discarded. 

Figure 6 shows the screens that are activated when the user chooses to edit the Flood 
Management (for CFMP projects) scenario or SMP Policy (for SMP projects).  These 
scenarios allow for management measures to be identified for particular areas within the 
project area and costs estimates to be associated with them. This cost can be presented 
along with MDSF-calculated benefits in the policy evaluation phase, but the MDSF does not 
use the costs in any calculation.   

The user may add individual management measures using the ‘Add Measure’ (+) button.  
Note that this is just a way of recording the measures that have been taken into account in 
producing the water levels. Clicking the ‘Save’ (disc) button from the Measures menu commits 
the changes to the database. Measures can also be deleted by selecting them in the table 
and clicking the ‘Delete’ button. 

Measures (or components) can also be recorded within the Land Use Scenario editor. 
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Figure 5 Landuse scenario editor  

 

      

Figure 6 Flood Management and SMP Policy Scenario E ditors 

 

The land use scenario editor functions in the same way as the Flood Management / SMP 
Policy scenario editor. 
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5 Case Management  

The user can access the ‘Case Management’ window by choosing ‘Open DSF database’ from 
the ‘Project’ drop down menu. Alternatively the hotkey F12 can be used. 

The first time this is done after creating a new MDSF database file the user will be prompted 
to enter their initials.  Once these are entered the MDSF will automatically open the ‘MDSF - 
Case Construction’ window and create a case where all of the three scenario types are set to 
‘baseline’.  This window is discussed in full in Section 6.  From here the user may either 
accept the default ‘base case’ or close the window without saving the case details.  Either 
option will return the user to the ‘Case Management’ window. 

 

 

Figure 7 Decision Support Framework Case Management  Window 

A summary of all existing cases is provided on this main form. Policy evaluation of completed 
existing cases is available by clicking the ‘Policy Evaluation’ button on this initial form after 
results have been analysed. Policy evaluation will be explored further in Section 15. 

An existing case may be opened by selecting it and clicking ‘Open Case’ or by double clicking 
the case. 

Some users of the MDSF have found it beneficial to have one MDSF project consisting only 
of intermediate and the final versions of the base case.  A completely new MDSF project was 
started to hold the ‘production’ versions of MDSF ‘cases’ (ie holding the final version of the 
base case and alternative cases).  This approach makes it easier to manage the ‘final’ 
versions of data but does require the user to fully understand the data locations  (described in 
Appendix B) as data sets need to be manually copied between projects 

 

5.1 Resetting the ArcView project 

 

Should your ArcView project become unstable, it is possible to reset the project to it’s default 
state (empty) and then revisualise to repopulate the views. Resetting the ArcView project will 
result in customisations made outside of the MDSF being lost. This will include: 

·  Custom legends 

·  Layouts 

·  Scripts 

·  Manually loaded themes and tables (although the underlying data will remain 
unaffected) 

·  Toolbar customisations 
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6 Case Construction 

To create a new case the user selects the ‘New Case’ button from the ‘Case Management’ 
window. A case form is opened (see Figure 8). If no cases already exist, the user is prompted 
for their initials and the base case is set up. This base case is normally used to represent 
current climate and land use scenarios combined with either: 

- Current flood management scenario for CFMP projects or; 

- Do Nothing scenario for SMP projects. 

Fields marked with a (*) are compulsory. The ‘case ref’ field is defined automatically (as will 
be described later) and must be unique for each case. If this case is not the base case it is 
necessary to enter a title, define the status of the case from the status drop down list, enter 
the creator’s initials or name and double click the created box to enter today’s date. 

 

Figure 8 CFMP Case Construction Window 
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Figure 9 SMP Case Construction Window (With Erosion  Losses Button) 

 

The next stage is to define the scenarios that will make this case unique. On saving a case 
the ‘Case Ref’ is generated. In the case scenario section of the window, the user can select a 
scenario by clicking on the dialog box for the scenario type for which they want to make a 
selection.  This will bring up a list containing the currently available scenario titles. To edit 
available scenarios see Section 4. 

 

TIP: Each case reference must be unique. It is defined by three pairs of digits. The 
first two represent the climate scenario. The second two represent the land-use 
scenario. The final two represent the Flood Management scenario. 

 

Climate Scenario No. 01        Flood Management/SMP Scenario No. 02 

 

01 03   02 

 

Land-use Scenario No .03 

The user cannot change a case’s scenarios once the base data has been loaded. 

 

If the user wishes to experiment with several current situation cases (versions of the 
base case) and choose the most appropriate as the base case for policy evaluation, 
it is suggested that this be undertaken using different land-use, climate and Flood 
Management scenario combinations and by giving a relevant case title (e.g. Base 
Case revision 3).  Alternatively separate projects can be used (see Section 5).  

Case titles and descriptions can be edited to highlight the most appropriate base 
case and discourage use of superseded base case versions. In addition, the ‘Status’ 
should be changed to ‘Rejected’ for rejected case versions – this will prevent them 
from displaying in the policy evaluation phase or being inadvertently used during 
further analysis. 

Note: Changing the case title may require the case to be revisualised in order to 
synchronize the ArcView project. 
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7 Developing the Case 

The development of a case includes the following steps (see Figure 1): 

1. Import base data into the database (See Section 8) 

1a. Visualise the base data 

2. If using the MDSF automated flood mapping, then link external flood model results 
(water levels) into the database  (See Section 9) 

2b. Visualise the case in ArcView (See Sections 9 and 12) - Note that visualisation after 
step 1 may help with the scoping study and conceptualisation for the external models. 

3. Either import externally generated flood mapping data or use the MDSF automated 
flood mapping to generate flood extents and depth maps (See Section 12) 

4. Run economic calculations (See Section 13) 

5. Run social calculations (See Section 0) 

6. Run erosion economics (SMP projects only) 

7. Repeat for several cases and perform policy analysis (See Section 15) 

The case construction form is the hub for the processing for each case. From here all the data 
is entered and all the processes are triggered. 

Additionally, there are uncertainty procedures at various stages of the case development that 
can be used to see how uncertainty propagates through the process. These will be detailed 
after each appropriate section in the manual. 

7.1 Loading a Project from Versions Prior to 3.3.0 

MDSF versions prior to 3.3.0 required the ESRI 3D Analyst extension. ArcView is not able to 
load older MDSF projects (APR files) containing references to TIN (Triangular Irregular 
Network) datasets. In order to revisualise the ArcView project it is necessary to reset the 
MDSF ArcView project as described in section 5.1 above. 
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8 Import the Base Data 

Before importing data into the case it is advisable to have the MDSF ArcView project opened, 
as certain data sets require ArcView functionality in order to be accessed.  This is done by 
choosing ‘Open MDSF ArcView Project’ from the ‘File’ drop down menu. Alternatively the 
hotkey F11 can be used. 

It is important that the ArcView project is opened from within the MDSF as it contains 
additional functionality specific to the MDSF.  Once the ArcView project is opened the user 
should switch back to the MDSF in order to continue. 

The first step for any case is to import the base data into the database using the procedure 
described below.  Importing consists of automatic copying of the data into the project folder 
and registering it into the DSF Database.  Standard GIS formats have been used for most 
data sets (eg shapefiles, ESRI grid formats, TIFF formats) – where non-standard formats (or 
specific fields) are used the format details are defined in Appendix A (and sample data are 
provided on the MDSF installation CD). 

The required data for CFMPs are listed in Table 1 and are usually supplemented by other 
data for contextualisation of the MDSF results. Data requirements for SMPs are defined within 
the SMP Guidance documents. 

Note that the ‘Base Data’ button will only be available if the case data has been saved and is 
no longer in edit mode.  When the user clicks the ‘Base Data’ button the following window 
appears. 

 

Figure 10 Base Data form - Import Data into the DSF  here 

Data is imported into the project as follows: 

1. Click ‘Load’ to open the load data dialog. 

2. If this is not  the first case to be created then a prompt will appear asking whether 
the user wishes to import data from an existing case. Clicking ‘No’ allows the user 
to import data from an external source (CD, network, other part of hard disk etc.). 
This method is explained in Section 8.1. Clicking ‘Yes’ opens a new dialog – this 
will be dealt with in the Section 8.2.  

3. Click ‘Edit’ to make the dataset Title editable. 

It is also possible to remove base data if it is now obsolete or has been loaded in error. To do 
this, select the row relating to the dataset you wish to remove and then click the remove 
button. The dataset will be removed from the project and erased from disk after user 
confirmation. In order to remove all references to a dataset fully, the ArcView project should 
be open. 
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Note: If base data is shared between cases, erasing it from one case will remove it from all 
other cases too. 

8.1 Import Data from an External Source 

Importing data from an external source is undertaken as follows. 

1. Choose the type of data: 

·  Metadata database (metadata database files are unlikely to be available). 

·  ArcView Shape Files (*.shp) 

·  ArcView TIF Image Datasets  (*.tif) 

·  ArcView Grid Files (Note: ArcView must be running to load grid datasets into 
the database – see note below) 

·  Text Files (.txt) 

·  DBase IV Event Themes (*.dbf) 

2. Select the dataset(s) to import using the file dialog. Note how the data is 
imported into the database and is referenced as ‘External’ source. 

2a. Optionally, the user can manually specify dataset titles and comments. 

3. Click ‘Save’ - note how the data source now changes to DSF DB to show that the 
data has been copied into the project directory. All work within the DSF takes 
place on this imported copy of the data (This enables data to be transported 
using CD-ROM or other read-only media). 

TIP: When importing shape files, it is not  necessary to import the related .dbf as 
well. This process is undertaken automatically by MDSF. 

 

NOTE: When working with the MDSF ArcView project it is important to start the 
ArcView project from within the MDSF front end. Do not load the project manually. 
This is done be choosing ‘Open ArcView Project’ from the ‘File’ menu (Shortcut 
F11). 

 

The ability to import data using the NCEDS metadata database is reliant on the database 
being provided in strict NCEDS metadata database format. Dataset titles and filenames are 
imported from this dataset. 

It is possible to add several types of data before clicking ‘Save’ by repeating steps 2 through 
4. Users should be aware that the data copy procedure might take several minutes, as there 
may be many megabytes of data to copy. 

8.2 Import Data From Another Case 

Importing data from another case saves on disk space (there is only one shared copy of the 
data). However, changing data in one case causes changes in all cas es. This may not be 
appropriate in some situations. Users may wish to manually edit data outside of the MDSF 
and import it as a new set of data (the new dataset must have a unique name). Take care 
when editing grids – a simple rename will not work. It is necessary to use the ArcView source 
manager to copy grid datasets. 
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Figure 11 Copy data from another case 

To import data from another case, select the datasets to be imported from the table. Clicking 
OK links the data into the current case. 

The base data can be visualised in ArcView by clicking the ‘Visualise Case’ button on the 
‘MDSF - Case Construction’ form. If the ArcView project is not currently open, clicking yes at 
the prompt that opens up will trigger it. Should the project take a long time to open, a second 
prompt will appear allowing you to try visualization again or to stop trying. 
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Table 1 – MDSF Base Data  

Description Example filename Type Required For Optional 

Flood route 
lines 

Rivers_50k_upton.shp Shapefile 
(polylines) 

Defining topologically 
correct flood routes 
and building flood 
mapping lines 

No* 

Flood maps Indicative_fluvial_flood_10k_upton.shp Shapefile 
(polygons) 

Conceptualising cross 
sections and 
comparing flood 
extents 

Yes 

Terrain grid Topo_10m Grid Flood Mapping No* 

Properties Properties_upton.txt Text (CSV) Economic Damages No 

Population 
and Social 
Flood 
Vulnerability 
Index 

SFVI2001.dbf 

(included on MDSF CD-ROM and 
installed with MDSF). 

Dbase IV Social Impact Analysis No 

Output Areas Output_areas_upton.shp or; 

Coa_upton_gen2.shp (for data from 
census office) 

Shapefile 
(polygons) 

Social Impact Analysis No 

Population 
data 

popn_250k_250m_buffer_upton.shp Shapefile 
(points) 

Social Impact Analysis No 

Agricultural 
land use data 

Alc_Upton.shp Grid or shapefile 
(polygons) 

Agricultural Damages No 

Flow 
direction grid 

 Grid Catchment Area 
Delineation 

Yes 

OS tiles Sp44.tif Georeferenced 
TIFF 

Conceptualising the 
catchment 

Yes 

Erosion 
contours 

Erosion_wyre.shp Shapefile 

(polyline) 

Erosion damages Required 
for SMP  

* Note: Flood route lines and the terrain grid are not required if external flood depth grids are imported 
 

 

8.3 Updated / Modified Base Data 

In order to maintain data integrity and traceable results, it is not possible to overwrite or 
modify existing (already loaded) base datasets. If the user wishes to use updated information, 
they should create a new case (appropriately specified) and mark the prior version of the case 
as rejected. Additionally it is advisable to enter a comment in the case description explaining 
the reasons for the case being rejected. 

Note:  The new dataset should have a different filename to the data it replaces (for example 
suffix v2) as it will be stored in the same folder as the original data. 

It is now possible to remove base datasets from the base data using the ‘Remove’ button on 
the base data form. Be careful when undertaking this procedure. All traces of the dataset will 
be deleted from the project. Some base data may be used in more than one case. 
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9 Scoping Study Tools 

The scoping study view is used to store data sets appropriate to the early stages of a study.  
Users may wish to annotate the view to highlight problem areas and locations where flooding 
occurs away from the main river channel (and is, hence, not shown in Agency flood extent 
maps).  The MDSF provides supplementary tools to ArcView which may be useful for during a 
scoping study to help define catchments and create ‘defended areas’ – these tools are 
described below. 

9.1 Catchment Area Delineation 

The use of this tool to define catchment boundaries is optional and a hydrologically corrected 
flow direction grid must be available in order to use the catchment delineation tool.  A flow 
direction grid can be generated from analysis of DEM data but a certain amount of adjustment 
is likely to be required and this processing is not described in this User Guide (for assistance 
refer to GIS text books or the ‘Hydrologic Modelling’ ArcView extension supplied with ‘Spatial 
Analyst’).  CEH Wallingford has developed a flow direction grid which was used in developing 
the FEH, and if available, this dataset is generally preferred for UK work as it is consistent 
with the FEH CD-ROM. 

If a flow direction grid is not available then this tool cannot be used – this does not prevent the 
user from undertaking any of the further analysis steps in the MDSF.  The use of the tool for 
CFMP projects can be beneficial in the following ways: 

·  Visualising the catchment and calculating catchment areas 

·  Determining co-ordinates for use with FEH CD-ROM 

It should be noted that a flow direction grid is not part of the standard data imported into the 
MDSF and as such the ASCII grid should be added to the ArcView project using standard 
ArcView commands. 

The process of catchment delineation is undertaken by selecting the  tool in ArcView and 
clicking a point on a river in the view.  The user will then be guided through a series of 
prompts resulting in a polygon theme containing a catchment area. This process is described 
below. 

·  Select the flow direction grid.  

·  Choose whether to create a new accumulation grid from the flow direction grid or 
select an existing flow accumulation grid. If this is not the first catchment area to be 
created then the user will have already created and saved a flow accumulation grid.  
To avoid duplication it is recommended that the user select this grid for creating 
subsequent catchment area boundaries. 

·  Choose whether or not to create a new catchment area theme. The first time a user 
creates a catchment area boundary they will be prompted to save the results to a new 
polygon theme. During subsequent catchment boundary calculations the user has the 
option of creating separate polygon themes, or adding them to an existing theme. 

In order to determine the catchment area the program requires a flow accumulation grid. The 
values in a flow accumulation grid describe how many grid cells drain into each grid cell. If the 
user has already created a flow accumulation grid the program allows the user to select it. 
Otherwise it will be derived from the flow direction grid. 

The catchment area is defined based on the point selected by the user at the start of the 
process.  This point is snapped to the cell with the highest accumulation grid value within a 
search radius.  The search radius used is dependent on the view scale.  If the user is zoomed 
in to a scale greater than 1:20,000 then the search radius is set to 30m, otherwise it is 100m. 
This allows for inaccuracies introduced by mouse clicking. However, the user should be 
aware that this might also have the effect of moving their selection point slightly downstream 
of the clicked point (where the flow accumulation is larger). 
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During the process the user has the option of creating a new catchment area polygon theme 
or adding to an existing one.  The resultant theme will include the catchment area and the 
location of the centre of the grid cell for which the catchment area is defined.  The catchment 
area is calculated by multiplying the number of grid squares in the catchment by the grid 
square area.  Figure 12 shows an example catchment area boundary created using this 
process and the associated tabular attribute data. The Easting and Northing values can be 
entered into the FEH CD-ROM to derive catchment characteristics. 

 

Figure 12 Catchment Area Delineation. 

9.2 Defended Areas 

Defended area polygons can be created in the Scoping Study view using the ‘Draw Defended 
Area’ tool. The polygon drawing tool functions in the same way as ArcView’s own polygon 
tool. Committing the polygon, however, presents the user with dialogs requesting stage 
values to protect to, or return period values to protect to, as well as an area name and 
comment. The polygon is added directly to the theme of the user’s choice.  The format of the 
defended areas shape file is defined in Appendix A.6. 

Defended areas are not automatically registered wit h the database and should be 
imported as base data into each case as required. 
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10 Import the External Modelling Results 

 

If the MDSF automatic flood mapping tool is going to be used to convert georeferenced water 
levels to flood maps, then the next step is to import the externally defined water levels (ie 
those calculated by river modelling software, hand calculations or historically recorded levels). 
From the ‘MDSF – Case Construction’ form click on the ‘External Model Results’ button.  

The external model results consist of two distinct types of ASCII text file. The first file specifies 
the georeferencing data to position the model nodes correctly in ArcView and has a ‘.txt’ 
extension. The second file type is optional and defines the time series data at the model 
points and has a ‘.bdy’ extension. 

NOTE: The BDY format files are not imported into the DSFData folder. They are 
referenced through the TXT format file. If the references in these files refer to 
BDY files on removable media (CD-ROM for example) or are imported from a 
remote machine or network drive, the data may not always be available. This will 
not affect the MDSF process of flood map generation but may prevent the user 
from viewing time series data using the MDSF tool described later in this section. 

Only the georeferencing data (‘.txt’) is imported into the DSF database. These files contain 
fully specified references to the location of the modelling results. The BDY files remain 
external. For complete specification of the file formats refer to Appendix A - . 

 

  

Figure 13 External Model Results 

 

Data is imported as follows: 

First, make the model results available in the list box at the bottom of the form by clicking 
‘Load’. Select all the ‘.txt’ files containing the georeferencing data. They should be named 
STAGE_*.txt and FLOW_*.txt. 

If the files are named appropriately (e.g. FLOW_100_TEST.txt contains the data for 100 year 
flows and STAGE_5_TEST.txt contains the data for 5 year stages) then the user can click the 
‘Auto Update DSF’ button to import all the files into the database. 

If the user intends to import flood depth grids (see Section 12.7 and 12.8) or 
flood extent polygons (see Section 12.9) calculated in third-party software, 
then the steps covered by Sections 10, 11 and 12.1 to 12.6 are not required.  
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Alternatively, select each file in turn in the list box, then double click on the associated column 
header in the spreadsheet style control at the top of the form or drag the file(s) to the correct 
column. There is one page for flows and one page for stages. 

When all the data has been added, click ‘Save’ to import all the data into the data directory.  

Note that more than one file can be associated with each return period to allow for multiple 
models from different reaches to be combined. Note, if more than one point has the same 
location (easting, northing) or the same label, only the first result will be imported. Should this 
happen, a summary of errors will be shown in a new form, the contents of which can be 
copied to the clipboard for later reference. 

The title rows change from normal to etched text to indicate that data has been imported 
successfully.  

Additionally the MDSF will allow the user to load ‘other’ return periods and historic event 
datasets (eg 1956 event). 

Once data has been loaded, right clicking on a column allows the user to view the imported 
data in tabular format or to delete the data from the database. Choosing the ‘Show results’ 
menu item opens a tabular view similar to that in Figure 14 from which the user can copy data 
to the windows clipboard. Additionally, right clicking on a row allows the user to show a time 
series plot for the point in question (providing the FileName reference is pointing to the correct 
location. Time series data is not imported into the MDSF along with the maxima.). Full details 
on the usage of the time series plotter can be found in Section 11. 

 

Figure 14 Imported model results tabular view 

After import is complete clicking ‘Close’ returns the user to the case form. The user should 
click the ‘Visualise’ button on the case form to synchronize the views in the ArcView project 
with the contents of the database. 

10.1 Flood Depth Uncertainty 

Returning to the case construction window allows the user to open the uncertainty evaluation 
tools. The first page of the uncertainty tools allows the user to associate uncertainty to the 
model results and vertical TIN resolution. The values can be derived from tables in the MDSF 
Procedures or based on other information, for example, contained in the output from 
modelling reports (broad-scale modelling for CFMPs). 
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Figure 15 Flood Depth Uncertainty 

Flood depth uncertainty analysis is implemented by creating modified copies of a ‘reference’ 
set of model results. These can then be used in the flood extent and depth procedures in the 
same way as any other stage files. 

To generate upper and lower bound stage files, type in the recommended values from the 
Procedures and click the ‘…’ button. Returning to the model results form (via the case 
development form) the new upper and lower bound results can be seen in the ‘non specified 
frequency’ table. 

Upper bound data is referenced as if it were a 9999-year event and lower bound data as a 
9998-year event. For example economic damages for the lower bound are identified by the 
field ‘f_9998_0’. 



26 

 

11 Time Series Viewer 

If time series data (in .bdy files) have been associated with the case (Section 10) then MDSF 
tools provided in ArcView can be used to visualise the time varying data (time series data are 
optional and are not used in MDSF calculations). The format of the time series boundary data 
are defined in Appendix A.5.  To view the data, first select the theme in ArcView that contains 
the required data. Next select the features of interest using ArcView’s ‘Select Feature’ tool. 

Finally click the time series button   to open the time series viewer window (as shown in 
Figure 16). 

Alternatively, the time series viewer can be opened from the table of model results as 
described in Section 10. If used in this way, ArcView doesn’t need to be open (or even 
installed on the host machine). 

The time series view window has a button at the right hand side (marked ‘>‘) that toggles 
on/off a tabular view of the data. Tabular data is shown only for the currently selected series. 
A series is selected by clicking its line on the plot (when over a series the mouse pointer will 
change to a hand). 

 

Figure 16 Time Series Viewer Window 

Tabular data can be copied to the Windows clipboard (and then into spreadsheet programs) 
by selecting the required data in the table. Right clicking the mouse on the selection offers the 
user the option of copying data to the windows clipboard. Additionally it is possible to copy the 
plot to the clipboard as a WMF file. This is a vector format file (allowing rescaling with 
negligible quality loss) supported by most Microsoft Office applications. 

Right clicking in the plot area offers several menu options allowing the chart to be extensively 
customised. Holding down the right mouse button allows the user to pan around the plot, 
while dragging out a rectangle from top left to bottom right using the left mouse button zooms 
to the selection. Dragging a rectangle from bottom right to top left zooms to the full extent of 
the plot. 

Multiple copies of the time series viewer can be opened simultaneously. Alternatively 
selecting multiple points of interest before activating the viewer will result in all selected sets 
of results showing in the viewer window.  Each set of results can be switched on or off by 
toggling the check boxes in the chart legend. Note that it is also possible to print out charts 
using the ‘Print’ option on the right click menu. 
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12 Generate Flood Extent and Depth Maps 

 

The MDSF automated flood mapping tool is designed to work with water level data sets 
where the georeferenced points are sparse and usually only defined at the centreline of the 
river (as described below there are ways to include areas where the floodplain water level is 
different from the river level).  The processing is split into two parts: 

1. Generating a 3D surface of water levels by assigning water levels to points on lines 
(termed flood-mapping sections) which are generally perpendicular to the flow 
direction and to polygons (if using the “No 3D Analyst” algorithm). 

2. Intersecting the water surface with a digital elevation model (DEM) to generate flood 
extent polygons and a depth grid. 

When generating flood maps the user may choose to use either flood mapping sections, 
reservoirs or both types of flood mapping. 

If the MDSF automatic flood mapping tool is being used to convert georeferenced water levels 
to flood maps, then, after completing the import of water levels (Section 10) the following 
three are required to produce flood depth maps within MDSF:  

If using flood mapping sections (cross sections): 

1. Create a topologically correct flood route line theme (see examples in Figure 17) 
if not already available (only needs to be done once)  

The meaning of the topologically correct flood route centreline is slightly different 
between CFMP and SMP projects. In a CFMP project it will normally represent 
river centrelines. In an SMP project, it will normally represent lines of flow starting 
from the points of overtopping or breach and stretching inland. Even for fluvial 
studies it may be appropriate to add ‘dummy river’ lines for representing flood 
levels along a line away from the main rivers.  For example, such a flood route 
line could represent floodplain levels adjacent to an embanked or perched river 
(where the water levels in the floodplain and the main channel can be very 
different). 

2. Create flood-mapping sections (see examples in Figure 17 and only needs to be 
done once providing the model node locations and names are identical for each 
event to be mapped). Sections can be shared between cases using a manual 
procedure explained later.   

Flood-mapping sections represent lines of constant water surface elevation and 
are used as an intermediate step in the production of a continuous water surface 
by MDSF.  For fluvial projects they may equate to the plan position of river cross 
sections/transects.  Where ‘dummy river’ flood route lines are being used, it will 
be important that the flood-mapping sections for the main channel only cover the 
area which has the same water level as the channel, and that those parts of the 
floodplain with the same water level as the ‘dummy river’ flow route lines are 
covered by the flood-mapping sections associated with the ‘dummy river’ lines. 
The main river and ‘dummy river’ flood mapping sections must not overlap. In 
some cases the river channel could be ignored if it is always the water levels 
associated with the ‘dummy river’ which are affecting the assets. 

And / or when using polygons (reservoirs): 

If the user intends to import flood depth grids (see Section 12.7 and 12.8) or flood 
extent polygons (see Section 12.9) calculated in third-party software, then the 
automated MDSF flood mapping processing covered by this section and Sections 
12.1 to 12.6 are not required.  
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3. Select the polygon theme from the reservoir polygon dropdown list. It is only 
possible to work with polygons using the new “No 3D Analyst” algorithm. 
Selecting “use old algorithm” will force the use of 3D Analyst and disable the 
reservoirs dropdown list. 

Finally: 

4. Generate flood extents and depth grids. 

Flood extent generation takes place interactively using both the MDSF and ArcView. 
Consequently, it is necessary to visualise the case (create and populate the views in 
ArcView). If this has not already been done then it must be completed by clicking ‘Visualise’ 
on the Case form (See Figure 8).  After ensuring that ArcView visualisation has been 
completed the user should return to the MDSF interface and select the ‘Flood Extent and 
Depth’ button in the ‘MDSF – Case Construction’ window. 

Figure 17 Example flood route lines and flood-mappi ng sections 

12.1 Topologically Correct Flood Route 

The topologically correct flood route theme is used within the flood mapping process to 
determine the direction in which to interpolate between flood-mapping sections. In a CFMP 
project, the theme may represent the river centreline. In an SMP, it will represent lines of flow 
starting from the points of overtopping or breach and stretching inland. 

Topologically correct means ‘in the correct direction’. It is important that each line 
is a single-part line and that the vertices are specified in a logical order.  Users 
will need to ensure there are no ‘gaps’ in the line representing the flood route. In 
order to determine which side is left of the centreline and which is right, the order 
is specified as starting from the source of flooding and working ‘downstream’. 

Data provided by the Environment Agency can be used as a starting point as it contains many 
main channel centrelines. However, these consist of segments that are rarely joined into 
reaches and can run upstream to downstream or vice-versa. For the generation of flood maps 
in MDSF a set of centrelines running in the correct direction (upstream to downstream) must 
be generated. For SMPs these are unlikely to coincide with river centrelines and the 
streamlines should be generated using the standard ArcView polyline drawing tool. 

Note also that main river centrelines show in-bank flow directions. In the case of significant 
out of bank flooding the flow direction may be different (usually straighter). 

Flood-mapping 
sections 

sea 

Fluvial Example  

sea 

Coastline 
River ‘Dummy river’ 

representing 
Floodplain flow  
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Water level 
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12.2 Create a Topologically Correct Centreline Base d on Existing Data 

The following procedure copies segments of ‘river’ centreline from an existing theme into a 
new theme, flipping them where necessary to maintain an upstream to downstream order. 

First, switch to ArcView’s Flood Extent and Depth view. Then use ArcView’s zoom and pan to 
find the most upstream segment of the ‘river’ centreline you are interested in. Activate the 
theme containing ‘river’ centrelines (mouse pointer 1 in Figure 19). Now click the ‘Begin’ tool 
(mouse pointer 2) and select the upstream segment (mouse pointer 3). This segment should 
be upstream of the most upstream modelled water level point. 

 

 

 

  Begin   Continue   End/Commit 

Figure 18 Build topologically correct river tools 

 

 

Figure 19 Select the river segment at the upstream limit of the area to be 
modelled 

Once an upstream segment has been selected the ‘Continue’ tool will be switched on 
automatically and you will be presented with a number of options of adjoining ‘river’ segments 
(coloured blue) (see Figure 20). Click the next downstream segment (mouse pointer 4). 
Repeat the process until all the required segments on this flood route have been added. Note 
that this does not include tributaries.  

 

 

 

 

 

1 

2 

3 

Each tributary for which water levels are provided must be added 
separately. Note also that each flood route that is added must have at least 
two segments in order for the flow direction to be determined. 
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If there does not appear to be a downstream segment to choose from, even 
though there should be, then it is possible that the downstream segment is 
too small to see at the current zoom scale.  Use ArcView’s zoom tool to 
zoom in until the next downstream segment is visible, reselect the ‘continue’ 
tool and choose the segment. 

 

 

Figure 20 Select the next segment from the thick bl ue highlighted options 

 

 

Figure 21 After committing the flood route 

Now commit the new flood route to a theme by clicking the ‘End/Commit’ red flag button (See 
mouse pointer 5 in Figure 21). When prompted choose the theme to add the flood route to (if 
this is the first flood ‘river’ to be added it is suggested that the user choose ‘New Theme’ and 

4 

5 
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place the file in the project’s data directory - this will be the default.). The theme filename 
must contain the keyword ‘river’ in order to be identified by the MDSF as flood route 
centrelines. 

When prompted, give the flood route a name (RiverID) or other reference. This is optional and 
can be left empty. 

To add tributaries to the theme, click the ‘Begin’ button again and repeat the above process. 
Be careful not to include any segments that have already been added as this may lead to 
errors in the flood propagation stage later. For flood propagation to be effective there must be 
at least two stage data points on (or near) each tributary. 

The topologically correct flood route centreline is a base dataset. Although it is added into the 
ArcView project, it should also be manually imported into the base data (see Section 8).  It is 
recommended that you save a backup copy of your new data set. 

NOTE: Every modelled water level must have a flood route segment within 100m. 
Each flood route object created must have at least two water level nodes (to allow 
interpolation). Each water level point will only be associated with one flood route 
tributary (it cannot be used on multiple flood routes). If any of these conditions are 
not met then the flood extent generation may fail. 

Each generated flood route must also consist of at least two segments (otherwise 
the program cannot determine the flow direction). 

12.3 Routefinder Topological River Tool 

An alternative to the method above is to use the MDSF route finding tool to determine a route 
through a river network defined by a shapefile (used for fluvial studies only). 

Move to the flows and levels view. Make a note of the names of the upstream and 
downstream nodes for which you wish to find a route between (you can use the AutoLabel 
function in ArcView to display all the pointnames). Then click the ‘AutoBuild River’ button: 

 

When prompted, specify the model results file to be used to build the river. Then select the 
river network. The final steps are to select the upstream node and downstream node for the 
segment. 

Processing may take some time, particularly in complex braided river networks. Note that it is 
possible that the tool may not be able to find a route through the network. If the operation is 
taking too long and you would prefer to cancel and try the manual method, click the ‘Stop’ 
button to interrupt processing. 

If successful, when prompted choose the theme to add the stream to (if this is the first river to 
be added it is suggested that the user choose ‘New Theme’ and place the file in the project’s 
data directory - this will be the default.). When prompted, give the river a name (RiverID) or 
other reference. This is optional and can be left empty. 

Streams are added one at a time in the same way as the manual river building tool and can 
be added to existing themes in the view. Note, once again, that the theme filename must 
contain the keyword ‘river’ in order to be identified by the MDSF as flood route centrelines. 

12.4 Generate/Edit Flood-mapping Sections 

In order to generate a water surface from a set of model results, a set of lines of constant 
stage (termed flood-mapping sections) must be created. These should be perpendicular to 
the average flow direction on the floodplain.  (The format of the flood mapping sections is 
defined in Appendix A.2.) 

Section lines will be generated perpendicular to the local flow direction to a distance specified 
by the left and right spread distance text boxes. The user should be aware that flood outlines 
will not be generated beyond the limits of the section lines. As such spread distances should 
be chosen carefully (overestimation is preferable). Previous flood mapping may provide a 
useful guide for estimating spread distances. 
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Specify all the parameters required in the options frame and choose a topologically correct 
flood route (stream) centreline (see Sections 4 or 12.3) and model results file (see Section 
10). Now click ‘Create Flood Mapping Sections’. 

Once a set of sections has been generated, the user should edit the section endpoints to 
remove any overlaps, extend the lines beyond the expected flood extent and make the lines 
approximately perpendicular to the flood flow direction. Each section is made from three 
points (left bank, centre and right bank - when viewed looking downstream). The centre-
point must not be moved.   It is not possible to add additional points into the section line and 
therefore complex ‘dog legging’ of the section line is not possible. 

At confluences or adjacent boundaries, special care 
should be taken to prevent sections from 
intersecting. In addition, the sections of a tributary 
stream should not intersect the (imaginary) straight 
lines joining sections of any other stream.  You can 
use the ArcView TIN visualisation tools to ensure 
that the triangles (generated by ArcView during the 
water surface creation) provide a complete 
coverage of the potential flooded areas and that 
there are not potential overlaps in the water 
surfaces generated by the flood mapping lines. 
Where resultant flood maps appear inappropriate, 

the user should first check the triangulation. 

A single copy of the sections can be used to generate the flood extents for all return periods 
provided that the model schematisation is consistent for those return periods.  If not then a 
separate section theme is required for each different model schematisation. Attempting to 
create flood extents from an inappropriate set of sections will result in an error.  

 

Figure 22 Create Flood-Mapping Sections 

12.5 Clone Cross Section Orientation 

In addition to creating new sections, functionality is available to modify one section theme 
based upon the schematisation of another section theme.  

This tool will only become available when the active theme in the view is a polyline theme. It 
is accessible by clicking the “clone orientations” button in MDSF ArcView: 

 

The tool requires three themes: 

1) A section theme selected in the view (the active theme) that requires orientation; 
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2) When prompted, select a theme that will provide the orientation source for theme 1) 
above; 

3) When prompted, select a stream centreline theme. 

The tool compares themes (1) and (2) to identify common sections that intersect the stream 
centreline (theme (3)) at the same location, or at locations within a given tolerance.  

The default tolerance is set to 10 map units (usually meters) but for situations where this may 
be inappropriate the user can redefine the tolerance by holding down the shift key whilst 
clicking the clone orientations button, then entering a new numeric tolerance when prompted. 

Where spatial matches occur between themes (1), (2) and (3), within the tolerance, the 
‘orientation’ of theme (2) (the orientation source) is applied to theme (1). Where matches do 
not occur the user will be required to ‘orientate’ manually. Cloning the orientations of one 
cross section to another will permanently change the structure of the theme that has been 
chosen for re-orientation. The orientation source will not be affected. 

12.6 Generate Flood Extents 

Begin by selecting either a section theme or reservoir polygon theme or both. Then select a a 
terrain grid. 

 

Figure 23 Create Flood Extents 

Additionally it is possible to analyse defended area polygons. If this theme exists then check 
the ‘Analyse Defended Areas’ checkbox and select the analysis mode (by return period or by 
stage). A defended area theme is a polygon theme containing two additional fields (ToStage 
and ToRP) – only polygon datasets containing these two fields will be listed in the dropdown. 
If Stage mode is selected then a defended area will protect its area as long as the stage 
around the circumference of the polygon does not exceed the field’s value. If return period 
mode is selected the polygon will not flood unless the return period being assessed is greater 
than the value of the ToRP field. Currently Return Period defended areas will not be applied 
to historic events (as the return periods are not known), however stage defence will be 
effective. 

Now select the stage files to be delineated and click the ‘Calculate Flood Extents’ button to 
generate the outlines and depth maps. 
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Figure 24 Flood Extents and Depth Grids in ArcView 

Any isolated flood outlines that do not have a flow path from the topologically correct river are 
removed from the flood extent. 

 

 

 

 

 

 

12.7 Forcing The Old Algorithm 

In versions of MDSF from 3.3.0 onwards, an improved flood mapping algorithm was 
introduced. The new algorithm will operate without the need for the 3D Analyst extension, 
performs better in junctions or overlapping reaches and provides functions to map polygons 
with constant water level. However, it is possible to revert to the old algorithm (providing 3D 
Analyst is available) by ticking the “Use old method” checkbox. 

12.8 Import External Flood Depth Data 

In versions of MDSF from 3.2 onwards, it is also possible to load externally produced flood 
data. This can be in the form of ArcView grids or in the form of a flood limit polygon. If 
importing a polygon, depths are derived by working on the assumption that flood depth is zero 
around the periphery of the polygon. This is converted to a water surface elevation using a 
digital terrain model, thus allowing the estimation of depths inside the flood extent polygon. 

Due to the approximate nature of the automatic flood mapping in MDSF, it is very important 
that users assess the suitability of the flood maps.  It is likely that iteration will be required to 
produce suitable flood maps, for example by editing the flood-mapping sections, adding 
additional flood route lines (eg for flood routes away from the main channels), adding further 
water level points, adjusting the DEM, adding barriers (such as defences and infrastructure) 
via use of defended areas (see Section 9.2) or limiting flood-mapping sections and by 
altering the water levels (or model data sets used to generate the water levels and 
rerunning). 
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Figure 25 Import external flood extents / depths 

The left part of the page allows the user to convert ArcView format grids into MDSF 
compatible depth grids and flood extents for use in economic and social calculations. The 
right hand side of the page allows the user to automatically create estimated depth grids and 
extents from a flood extent polygon using terrain data as a guide (to calculate economic 
effects related to previously calculated flood extent map for example). Importing external flood 
extents is covered in Section 12.10. 

It is possible to use any combination of MDSF internally generated depth grids and external 
(generated from shapefiles or from depth grids) for the economic and social impact 
assessment processes that follow. 

12.9 Create Flood Extents and Depths from External Depth Grids 

In order to import flood extents from an external source, click the ‘Import external 
extents/depths’ option button. The flood extent mode will switch to import as shown in Figure 
25. The grid import functionality is on the left hand side of the window. 

To import a flood depth grid, click the ‘…’ button and then specify the depth grid source 
filename. Then specify the return period or event year this grid represents by entering a 
numeric value into the ‘return period’ box. 

If both fields have been specified appropriately, the ‘Make Extents and Depth Grids From 
Grid’ button will be enabled. Click this button to begin the import process. After a short period 
of time (depending on the size of the grid being loaded), a confirmation message box will be 
displayed. The imported depth grid and related flood extents will be visible in the Flood Extent 
and Depth view in the ArcView project. 

If there are a number of grids to load, each one must be loaded one at a time. 

Note also that each return period may only be used once. If you try to load a file over an 
existing return period you will be prompted to either skip the import or overwrite the existing 
data. 

It is possible to use just imported depth grids, just MDSF depth grids or a mixture of imported 
and MDSF generated depth grids for the Economic and Social processes that follow. 

Flood extents imported in this way will be suffixed “imported from (grid file name)” in the 
ArcView project. 
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12.10 Create Flood Extents and Depths from External  Extent Polygons 

In order to import flood extents from an external source, click the ‘Import external 
extents/depths’ option button. The flood extent mode will switch to import as shown in Figure 
25. The polygon extent import functionality is on the right hand side of the window. 

To generate an MDSF compatible depth grid and flood extent from a shapefile external to 
your project click the ‘It’s stored in an external file’ option button and then click the ‘…’ button 
to open a file selection dialog. Choose the source file. Then specify the return period or event 
year this dataset represents by entering a numeric value into the ‘return period’ box. 

If both fields have been specified appropriately, the ‘Make Extent and Depths From Shapefile’ 
button will be enabled. Click this button to begin the import process. After a short period of 
time (depending on the size of the grid being loaded), a confirmation message box will be 
displayed. The imported depth grid and related flood extents will now be visible in the Flood 
Extent and Depth view in the ArcView project. 

If you have a number of shapefiles to process, each one must be loaded individually. 

Note also that each return period may only be used once. If you try to load a file over an 
existing return period you will be prompted to either skip the import or overwrite the existing 
data. 

12.11 Forcing The Old Algorithm 

In versions of MDSF from 3.3.0 onwards, an improved flood mapping algorithm was 
introduced. The new algorithm will operate without the need for the 3D Analyst extension. 
However, it is possible to revert to the old algorithm (providing 3D Analyst is available) by 
ticking the “Use old method” checkbox. 

12.12 Revisualisation 

After generating or importing flood depths, you will be prompted to revisualise the ArcView 
project on closing the Flood Extents procedure form. This synchronizes all the views with the 
new data for use in the Economic and Social procedures. 

12.13 Uncertainty 

Uncertainty analysis can be introduced into the flood extents and depths by generating flood 
extents and depth maps for the upper and lower bound model results. The creation of these 
results is explained in Section 10.1. Flood extents and depths are generated using the same 
process as any other results, explained above. 
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13 Economic Analysis of Flooding 

Once a set of depth grids and flood extents has been generated, an assessment of property 
by property damages and agricultural damages can be undertaken.  From the MDSF click the 
‘Economic Damages’ button on the ‘MDSF – Case Construction’ window. 

Economic damages to both properties and agricultural land can be evaluated, both of which 
are driven by the same Economic window. It is possible to calculate property and agricultural 
damages simultaneously or singly by leaving one of the dataset selections empty.  Note that 
the MDSF only covers direct economic damages; no specific tools are provided in the MDSF 
to cover indirect losses (such as those associated with flooding of communication routes).  

 

Figure 26 Economic Analysis window 

13.1 Calculate Economic Damages to Properties 

To calculate economic damages due to flooding first select the flood extents for which 
damage calculations should be performed. If the MDSF standard suite of five return periods is 
selected for calculation (i.e. 5, 10, 25, 100 and 200yr return periods) then the AAD will be 
calculated automatically. 

Next select the properties dataset that you wish to assess for damages at the chosen return 
periods. The format of the properties file is defined in Appendix A.8. 

An additional field can be added to the properties dataset using the MDSF id button – this will 
add a unique consecutive id to each row of property data. This is useful when relating the 
output of the economic assessment with the original properties file. When this button is 
clicked the existing property file is copied to a backup file (same as the original filename, but 
with a .bak extension) before the processing takes place. Note that the property file must not 
be set read-only for the ID field to be added. 

The MDSF application links with FHRC’s Multi-Coloured Manual (MCM) data (see Appendix 
C). The next step is to decide whether property damages should be assessed using either the 
full range of categories or using the main (more populated) categories only. The latter option 
is the default. In order to use the full set of curves, check the ‘All Categories’ option button. 

Rather than using only the flood depth (above ground level) calculated by MDSF, to improve 
accuracy the user may enter a threshold value (above datum) for each of the properties. The 
difference between the DEM ground level and property threshold is then calculated by MDSF. 
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This value is used to alter the depth of flooding at the property accordingly.  The threshold 
level for the properties can be included in a field called “ThresholdLevel” in the properties 
dataset, and represent the elevation of the property in metres. If the field entry for a property 
is left blank then the depth of flooding at the property is assumed to be the value in the 
relevant depth grid (and no adjustment is applied).  If desired, standard ArcView functionality 
can be used to automatically set the threshold level for groups of properties, for example, to 
the DEM level plus 0.3m. 

The DEM is chosen from the drop down on the economic calculations window. MDSF version 
3.2.1 does not support integer grids being used as the DEM for the threshold calculations. 
Integer DEMs must be converted to floating point grids before being used for threshold 
adjustment. 

The economic calculations can also use data for property floor area and property valuation 
data if it is supplied in the properties dataset. To be incorporated, the fields must be called 
“Area” and “Valuation” respectively and be present in the properties dataset. Neither of the 
fields is compulsory, but should be included if such data is available. If no specific data is 
found, or the fields are absent then national average data will be supplemented.  

The output of the property damages calculations will contain all fields from the original 
properties text file. In addition to the original fields, the output file will contain one column of 
damage data (£) for each return period selected for calculation. An AAD column will also be 
created if appropriate. AAD values will be capped at the property valuation data if present (as 
recommended by FHRC). 

The processing time and memory usage for undertaking economic calculations has been cut 
dramatically in Version 3.2 of MDSF. The limitation on grid size should no longer present a 
problem, even on machines with lower available memory. 

Once calculation is complete, if damages could not be calculated for any properties (there 
may be no damage curve for some property FOCUS codes), a window will show warnings 
(Figure 27). The data in this window is also saved into the case folder with the filename 
‘DamageWarnings_nnnnnn’ where ‘nnnnnn’ is the case reference (eg 010101). 

Additionally, it is possible to copy the data (or a selection of it) to the windows clipboard for 
use in other applications by right clicking in the text area or by clicking the copy button. 

 

 

 

 

Figure 27 Economic Calculation Warnings Window 

Equally, once the damage calculation has been undertaken, it is highly recommended to rank 
the results (in the ArcView table) by damage magnitude. The user should carefully review the 
high-ranking damages to make sure the values are appropriate. Additionally, the user should 
be aware of assets within the catchment that they expect to produce high damages and 

It is recommended to review any warnings carefully as significant property 
damages may have been omitted from the calculation. 
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should ensure that these are included in the ‘top 10’ for example. If they do not appear in the 
results or in the list of warnings (where no damage curve could be assigned) the asset may 
be coded incorrectly in the property data or the average floor area used for the class may be 
a large underestimation. It is possible to manually rectify these problems by re-coding the 
property and/or editing the floor area. 

Appendix C contains a table which shows: 

·  The property categories 

·  The floor area assigned for each category for the damage calculation 

·  A reference to the MCM depth/damage curve used for each property category 

·  Indications of floor area and damage data quality 

·  Comments on individual categories including those where intervention by the user is 
advised (for example, hi-tech offices and computer centres, where damages can be very 
high). 

The user is strongly advised to consult the table i n Appendix C when assembling 
property data for use in the MDSF as this provides information on assumptions in the 
MDSF and guidance on where manual intervention in the property data set might be required.    

13.1.1 Editing the Property Lookup Tables 

The MDSF property damage curves stored in the MDSF application folder in a sub-folder 
called DamageData. The curves are stored in two parts: 

·  A lookup table to convert FOCUS (or other) code to an MCM code.  (Focus-FHRC-
Floor.txt or Focus-FHRC-Floor-Maincodes.txt) 

·  A table of depth-damage curves for each MCM code. (FHRC-Damages-0hr-CFMP.txt 
for CFMP mode or FHRC-Damages-0hr-SMP.txt for SMP mode) 

Both of these files are comma separated text file (CSV) format and can easily be edited in a 
text editor or spreadsheet application (although we recommend you keep a backup copy of 
the original file). For example, if you wish to alter the property codes and floor areas for sets 
of properties, an approach would be as follows. 

1. Find the assets in the properties files (eg properties_nene.txt) and change the 
‘RawDcode’ (ie FOCUS) code of the property to equal a newly generated code 
(NewCode3 in the following example). This will be the new dummy code. 

 

2. Backup the DamageData folder and its contents by copying the entire folder to a new 
name (eg DamageDataBAK01). 

3. Open the original lookup table (Focus-FHRC-Floor.txt) in a text editor or in a 
spreadsheet application. 

 

4. Add a new row to the lookup table with the newly generated RawDcode (=NewCode3 
in this example), the corresponding FHRC MCM code to use and the floor area as 
shown. In this example the area for this set of properties set has been set to 5000m2 
and the property (FHRC MCM) code has been selected as 211 (High Street Shop). 
The row headings are thus: RawDcode=code (usually the FOCUS code) used in the 

RAWDCODE,FHRC,AREA 
MC1,930,1000  (existing row)  
MCO,930,1000  (existing row)  
NT,940,500  (existing row)  
NewCode3,211,5000  (new row)  

ID,EASTING,NORTHING,RawDcode,RawValuation,Valuation  
1,270423.40,90115.90,CH,2800,   (existing row)  
2,270102.40,87743.10,MS1,8100,   (existing row)  
3,273885.70,90768.00,NewCode3,3200,  (edited row)  
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property datafile (eg properties_nene.txt); FHRC=multicoloured manual property class 
code (details in 0); AREA=property floor area (m2). 

5. Save the lookup table (ensuring that you use CSV format if you used a spreadsheet). 

6. Repeat the above process for all the properties you wish to customise and then re-run 
the economic calculation. 

It is also possible to generate new depth-damage curves if necessary, although this is not 
recommended. The data provided with MDSF by FHRC is based on a detailed and extensive 
national survey. 

Should you wish to create a new curve, you must define a new code that doesn’t already exist 
in the MCM table (FHRC-Damages-0hr.txt). It is suggested that new codes be prefixed with a 
selection of alphanumeric characters explaining the source of the data (eg author’s initials, 
company name or CFMP name). 

To use the new curve, a line must be added to the lookup table (Focus-FHRC-Floor.txt) 
including a typical floor area. It is suggested that the new code be used in the RawDcode and 
FHRC columns to avoid confusion. The new code can then be directly assigned to the 
relevant properties. 

If non-standard data is used this should be noted clearly in any CFMP documentation. When 
data is transferred to other users, you should be aware that the damage data used does not 
reside in the project folder. For completeness it is recommended to import copies of any 
modified lookup tables and damage curves as base data into the CFMP to ensure 
redistribution of the correct data. 

Each time calculation takes place, the relevant damage lookup table and damage curves are 
copied into the case folder (eg MyCFMP\010101) and registered in the MDSF project and 
NGDF MetaData file. This functionality is provided should you wish to review the damage 
data used to calculate economics for a particular case at a later date. 

13.1.2 Future Properties 

It should be noted that if the user wishes to increase the number of properties in the 
catchment, this should be considered a new land-use scenario. The original properties text 
file from the user’s source data can be copied, renamed and edited to show specific areas of 
development. The format of the properties file is defined in Appendix A.8. Eastings, northings 
and property types for future development should be added to the properties file. This can be 
achieved in a number of ways, including: 

·  Manually typing data into the fields (eg in Excel or a text editor) 

·  In ArcView clone a set of existing properties and globally adjust eastings and 
northings 

·  Use third-party tools for generating random points and set their attributes to those 
required by the MDSF (eg a random point generator can be downloaded from the 
ESRI website www.esri.com) 

13.2 Agricultural Damages 

To calculate economic damages to agricultural land due to flooding first select the flood 
extents for which damage calculations should be performed. If the five MDSF standard suite 
of return periods are selected for calculation (i.e. 5, 10, 25, 100 and 200yr return periods) then 
the AAD will be calculated also. The Agricultural Land Classification (ALC) data used in the 
Economic Calculations can be either grid or shapefile (.shp) format, but in either case 
filenames must  begin with “ALC_”. The selection of the return periods and the ALC data and 
an active MDSF ArcView project are the requirements for running the agricultural damages 
calculations. 

13.3 Aggregate Results 

Once calculation has taken place, the user can choose to aggregate results to any polygon 
theme that has previously been defined in the ArcView project (such as flood risk reach, 
Enumeration Districts, Ward or catchment boundaries). The user can also select which results 
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to include in the new results theme (annualised damages or damages at specific return 
periods). The lower part of the dialog box shown in Figure 26 shows where the user sets 
these options. The aggregation can be undertaken for property damages or for agricultural 
damages. An example aggregation by flood risk reach is shown in Figure 27. 

Clicking ‘Aggregate’ processes the results and adds a new theme to the economic 
assessment view. This theme can then be presented using any of the ArcView legend 
options. (See the ArcView manual for more information.) 

If there are large numbers of flooded properties and many polygons to sum the results 
to, this aggregation process may take several minutes to complete. The time can be 
reduced by aggregating to a smaller set of polygons (say ward boundaries rather than 
enumeration district boundaries). This process is optional – it is possible to view the 
economic results at the property level. This data can be found in the economic view in 
a theme titled ‘Damages at Commercial and Residential Properties’. 

Polygons similar to those shown in the diagram below can be generated by buffering 
the river centreline (to create a polygon) and then slicing into segments. 

 

 

Figure 28 Example Aggregation of AAD by River Reach  

13.4 Uncertainty in Economic Damages 

Uncertainty in economic damages is assessed by looking at the total calculated damages 
caused by the upper, lower and best estimate flood extents from the reference event. 

In order to assess the total values the user may use the policy evaluation tool to summarise 
the case (see Sections 16.2 and 16.4 for more details). Note that, in order to perform policy 
evaluation on the case it must first be marked as completed. 

The damage totals should be entered into the flood damage page of the uncertainty form 
(Figure 29). An uncertainty assessment will be generated for the reference event’s economic 
damages. 
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Figure 29 Economic Impacts Uncertainty 
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14 Social Analysis 

From the ‘MDSF – Case Construction’ window select the ‘Social Impacts’ button. Social 
analysis is available for all return periods for which flood extent and depth maps have been 
calculated. 

The analysis produces flooded population estimates, extracts social indicators and 
aggregates the results to a polygon theme.  Note that although the enumeration district 
polygon theme is likely to be used during the processing (as population data from census 
data is provided at the enumeration district), any polygon can be used by the MDSF to 
aggregate the flooded population (eg flood risk river reach).  The estimate of flooded 
population is calculated by combining population data with flood extent maps produced during 
the ‘Flood Extent and Depth’ phase of analysis (note that population data are ‘assigned’ to 
properties during this processing). 

The boundary polygons, population numbers and social indicators will be in separate files. 
These data must be ‘joined’ by finding a common field to cross-reference all the data. This is 
usually some form of area identifier (such as an enumeration district ID). 

Firstly (Figure 30), select the theme containing the polygons (typically enumeration district 
boundaries) that you want to aggregate results to.  Next choose the field that represents the 
common link with the other data (e.g. AREA_ID). Click the tab to move to page 2 of the social 
form. 

 

Figure 30 Social Analysis Form – Polygon Data 
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Then (Figure 31) select the theme containing the population numbers (sizes) and the 
common field that links the data to the polygon theme (e.g. ED_CODE). Also select the field 
that contains the population data (e.g. POPULATION). Also select the properties text file. This 
allows the population to be distributed to the residential properties in the catchment. Now 
move to page 3 of the social form. 

 

Figure 31 Social Analysis Form – Population Data 

On the third page (Figure 32) select the theme containing the social indicators and the 
common field that links the data to the polygon theme (e.g. ZONE_ID). Also select the field 
containing the social indicator data in the ‘Social Indicator Field’ dropdown box 
(e.g.SFVI_CAT).  

 

Figure 32 Social Analysis Form – Social Indicators 

Click the tab to move to the final page of the social form (Figure 33). 
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Figure 33 Social Analysis Form – Calculate 

In this window select the flood extents for which social results are required.  Each different 
return period will result in a separate estimate of flooded population.  Before clicking 
‘Calculate’ click the ‘Save’ button. 

TIP: In the demonstration dataset the common fields that link the datasets 
together are ‘area_id’, ‘ed_code’ and ‘Zone_Id’ respectively. The population field 
is called ‘POPULATION’ and the social indicator field is called ‘SFVI_CAT’. For 
other sets of data, exploration in ArcView may be required to manually confirm 
the commonality of the joining fields. 

Results are added to a new theme named ‘Social result by [Polygon theme name]’ where the 
ArcView legend editor may be used to present in any number of ways. (See the ArcView 
manual for more details). 

The social procedure outputs contain fields representing the percentage of the enumeration 
district flooded at a given return period (inunXX, where XX represents the return period), and 
the number of people affected at each return period (popXX, where XX represents the return 
period). The relevant vulnerability indicator (normally SFVI) is also copied into the output data. 

14.1 Uncertainty in Affected Population 

Uncertainty in flooded population can be assessed by using the total flooded area in the 
upper and lower bound flood extents (as well as the reference case). The total area flooded 
for the representative flood event and for its bounds can be determined by making the 

appropriate theme active and clicking the MDSF polygon area button .  

Note that this tool can be used on any polygon theme to show the total area of the shapes. 

 

Figure 34 Flooded Area Summary 

The upper, lower and best estimate flooded areas for the representative event should be 
manually entered into the social impacts page of the uncertainty form (Figure 35). An 
uncertainty assessment will be generated for the reference event. 
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Figure 35 Social Impacts Uncertainty 
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15 Economic Assessment of Erosion Losses 

Erosion losses are only applicable to SMP and other coastal projects.  It should be noted that 
MDSF does not model erosion processes. This process calculates the economic effects of 
erosion; erosion contours must be generated externally and loaded as datasets. 

The calculation takes either one (for the base case) or two (for comparison cases) sets of 
erosion contours and calculates the erosion impact and Extended Life Factor for properties 
and agricultural land within the erosion area. The MDSF calculates the residual value of an 
asset based upon its projected year of loss to coastal erosion. This residual value can be 
converted to a loss value by subtracting the residual value from the current economic value of 
the asset. 

15.1 Extended Life Factor 

One of the main outputs of the MDSF erosion loss calculations is an Extended Life Factor 
(ELF). The ELF IS calculated as follows; 
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  Where: ELF  = Extended Life Factor 

PVwos    = Present value of a property without scheme 
(baseline) 

PVws       = Present value of a property with scheme 
(intervention) 

   MV       = Market value of property 

   r      = Treasury discount rate (6% to reduce to 3.5%) 

   p           = Year property is lost to coastal erosion 

   s            = Life of scheme (delay of loss) 

15.2 Assessing Erosion Losses 

Erosion losses are calculated by entering erosion contours and asset datasets. Erosion 
contours can be specified as follows: 

·  Contours before intervention only (for calculating forecast loss of asset values) 

·  Contours before and after intervention (two datasets) for calculating forecast loss 
with and without intervention – in this case an ELF can be calculated as 
described in Section 15.1. In cases where the ELF exceeds the valuation of the 
property (as supplied in the valuation field of the properties dataset), the ELF will 
be capped to the property valuation. 

From the ‘MDSF – Case Construction’ window select the ‘Erosion Losses’ button to open the 
erosion window. 

1) Specify one or two sets of contours (see Appendix A.6 for format details) 

2) Select a property dataset  
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3) Enter a residential property value. If valuation information is present in the properties 
dataset then this will be used to represent the value of that property. In order for 
valuation data to be used, it must  be stored in the properties dataset in a field called 
Valuation.  Wherever valuation data is not available in the property dataset (i.e. the 
valuation field is empty) – the default value represents the national average house 
price as of 03/03/03 from www.Proviser.com).  

4) Select an Agricultural Landuse Classification theme 

5) Enter the Annual Discount Rate 

6) Click ‘Calculate Erosion Losses’ 

 

Figure 36 Erosion Loss Window 

The process interpolates a continuous erosion surface from each set of contours specified 
and then determines the time at which each property or area of agricultural land will be lost to 
the sea, based upon its location on the erosion surface. 

The value of the properties is derived from either the supplied valuation, or the Mean 
Residential Property Value (default or otherwise). The agricultural land is valued according to 
the ALC grade of the land. If two sets of contours are specified, present values and an 
extended life factor are calculated as described in Section 15.1.  
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Figure 37 Erosion Contours and Assets in ArcView 

15.3 Forcing The Old Algorithm 

In versions of MDSF from 3.3.0 onwards, a revised algorithm was introduced for erosion 
damage calculation. The new algorithm will operate without the need for the 3D Analyst 
extension. However, it is possible to revert to the old algorithm (providing 3D Analyst is 
available) by ticking the “Use old method” checkbox. 

15.4 Aggregate Results 

Once the Erosion Calculations have taken place, users can choose to aggregate the results 
to any polygon theme within the project (for example Enumeration Districts or Agricultural 
Land Classification zones). Aggregation can be performed on either the Without Scheme, 
With Scheme or ELF values depending upon the contours that have been used in the 
calculations in Section 14.2 above. Aggregation can be undertaken for either property or 
agricultural losses due to erosion. 

Clicking ‘Visualise Erosion Losses’ creates a new theme in the ArcView Economic View. This 
new theme can be displayed using the standard ArcView functionality for legend editing (see 
the ArcView manual for further information).  
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16 Policy Evaluation 

Once results have been calculated and cases are marked as ‘completed’ (see Section 6 for 
details on setting case status) it is possible to analyse the results using the policy evaluation 
tool found on the ‘Case Management’ window. This tool offers a choice of different methods 
of comparing economic and social results – the resulting tabulations of selected results are 
designed to be of assistance during the evaluation of policy options (undertaken outside the 
MDSF software). 

The first step in tabulating policy evaluation data is to choose the cases of interest. Clicking 
the ‘Policy Evaluation’ button on the ‘Case Management’ form (see Figure 7) opens the case 
chooser dialog (see Figure 38 ). This dialog allows the user to select any combination of 
cases of interest from those that have been marked ‘completed’ in the case ‘Status’ section of 
the ‘MDSF - Case Construction’ form. 

 

Figure 38 Select Cases of Interest dialog 

Data presented in the policy evaluation form will only include those cases that have been 
selected. The list of selected cases can be modified at any time during policy evaluation by 
clicking the ‘Choose Cases…’ button to recall the ‘Select Cases of Interest’ dialog. 

 

Figure 39 Policy Evaluation Form 

The user can then choose to tabulate economic (property or agricultural) or social results. 
These results can be presented as absolute values or relative to some chosen reference case 
(usually the base case). When undertaking a relative comparison the reference case is 
chosen from the drop down list (this appears when ‘Relative’ mode is chosen). 

The process of tabulating results always has two stages: 

·  Specify the settings and options. 

·  Click ‘Tabulate’ to put the results into the table. 
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16.1 Exporting Data 

At any time the user can copy table data to the windows clipboard, either making a selection 
in the table and right clicking the mouse to open the ‘Copy’ menu or by clicking the ‘Copy All’ 
button to copy the table in its entirety. This data can then be pasted into external packages 
(such as Excel) where the data can easily be rearranged to suit individual requirements. 

16.2 Economic Policy Evaluation of Property Damages  

Absolute economic results can be presented in two ways: 

·  Summed to the catchment level and displayed by case so that damages for each 
return period and an annualised value are shown or; 

·  Summed to polygons (which have been previously calculated in the economic 
analysis) so that damages are shown for each return period (and an annualised 
value) for each polygon in each case. 

If summed to polygons, the user can choose to omit zero values (where there are no 
damages in any case) to simplify the data. The user may also sort the data by any of the 
fields for easy comparison by clicking on the title of a column. Clicking the column title a 
second time will reverse the sort order. 

Relative policy evaluation can be undertaken at the catchment level only. The results 
presented show the damage values for the reference case in the first row (coloured yellow) 
and the differences from these values for each of the remaining selected cases of interest. 
Relative economic policy evaluation is not available at the polygon level. 

16.3 Social Policy Evaluation 

Social policy evaluation is supported by a tabulation of ‘estimated flooded population’. The 
numbers of people flooded can be: 

·  Summed to the catchment level for each return period and presented by case or; 

·  Summed to polygons (if previously calculated in the social analysis procedure). 

As in the economic analysis, polygons with zero values can be omitted from the table for 
clarity. 

Relative social policy evaluation works in a similar manner to the economic policy evaluation. 
Results may only be assessed at the catchment level. The results from the base case 
(chosen from the drop down list) are presented in the first row of the table and highlighted 
yellow. Results from the remaining cases are shown relative to these values. 

16.4 Economic Policy Evaluation of Agricultural Dam ages 

Absolute agricultural results can be presented in two ways: 

·  Summed to the catchment level and displayed by case so that damages for each 
return period and an annualised value are shown or; 

·  Summed to polygons (if previously calculated in the economic analysis) so that 
damages are shown for each return period (and an annualised value) for each 
polygon in each case. 

If summed to polygons, the user can choose to omit zero values (where there are no 
damages in any case) to simplify the data. The user may also sort the data by any of the 
fields for easy comparison by clicking on the title of a column. Clicking the column title a 
second time will reverse the sort order. 

Relative policy evaluation can be undertaken at the catchment level only. The results 
presented show the damage values for the reference case in the first row (coloured yellow) 
and the differences from these values for each of the remaining selected cases of interest. 
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17 ArcView Error Messages 

There may be occasions when ArcView produces error messages. Some common error 
messages and advised solutions are shown below. 

Table 2 – Common ArcView Error Messages 

ArcView Error Message Recommended Action 

Segmentation Violation Close project (without saving) and reload previously saved 
project. 

Unable to load codepage 
translation table. 

Ignore (click OK) and continue 

Grid has error Delete last produced grid from disk using the source 
manager in a new empty ArcView project. Reload project 
and click ‘Cancel’ when prompted to locate missing files. 
Repeat the grid creation process 

Unable to load STA As ‘Grid Has Error’ 

Unable to load VAT As ‘Grid Has Error’ 

Unable to make GTheme from 
grid, grid has error 

Check field values and names in current grid dataset. If this 
occurs during erosion calculations check ALC field values 
represent agricultural land (i.e. ALC 1 – 5). 

Not owner of directory files 
removed as permitted 

DOS window. Occurs following unsuccessfully deleting grid 
files. Delete the relevant grid files using ArcView data 
source manager. 

Could not identify topography 
grid theme 

Check naming of topography grid complies with file naming 
outlined in Appendix D. 

Could not identify stage theme 
(model results) 

Check naming of model results complies with file naming 
outlined in Appendix D 
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Appendix A -  File Formats 
 

A.1 Topologically Correct Flood Route - Shapefile 

The required fields for the topologically correct river centreline are as follows: 

·  Shape - Polyline 

·  ID – Integer (unique) – the actual contents of this field are of no importance to the 

MDSF as long as it is a unique integer 

 
The MDSF tools add an additional field, RiverID (Alphanumeric), which can be used to help 
the user identify reaches more readily. It is suggested that the user enter a channel name or 
other identifier in this field.  

The polyline must be in the correct order: from source of flooding (eg upstream or breach 
location) to downstream, and must take the form of a single continuous polyline. Several 
polylines may co-exist in a river theme but each must have a unique integer value held in a 
field named ID.  

A.2 Flood Mapping Sections - Shapefile 

The required fields (all automatically generated by the MDSF) for the flood mapping section 
lines are as follows: 

·  Shape – (Polyline) A line with three points: left, centre, right running from left to right 

when facing in a downstream direction. 

·  ReachID – The unique identifier (ID) of the stream this cross section is part of. 

·  Interp – If the cross section is interpolated the value is Y else the value is N (for cross 

sections at points in the stage file). 

·  NodeA – The PointName of the upstream stage point. 

·  NodeB – The PointName of the downstream stage point – this is empty for cross 

sections that represent points in the stage file. 

·  Proportion – A value between 0 and 1 identifying the location of this cross section 

between the next upstream stage file cross section and the next downstream stage 

file cross section. 0 means at the upstream stage cross section. 
 

A.3 Reservoir Polygons - Shapefile 

The required fields for the flood mapping reservoir polygons are as follows: 

·  Shape – (Polygon) A single part  polygon feature. 

·  NodeA – The PointName of a primary stage point. 

·  NodeB – The PointName of a secondary stage point – can be left empty for polygons 

that only take levels from a single stage point. 

·  Proportion – A value between 0 and 1 identifying the proportion of the level to take 

from primary and secondary nodes. 0 means 100% primary stage while 1 means 

100% secondary stage. 

 
A.4 Water Level Points – ASCII File 

Generic ASCII (text) file containing water level locations and the maximum water levels. The 
point data file is a comma separated ASCII file with the file extension ‘.txt’ and has the 
following required fields: 

·  Easting (m) - six figure grid references, e.g., 123456.78, and should not exceed two 
decimal places (precision of 1 cm) 
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·  Northing  (m) - six figure grid references, e.g., 123456.78, and should not exceed two 
decimal places (precision of 1 cm) 

·  PointName - String – unique identifier; eg model node label or gauging site name etc. 
Note that numeric pointNames must not  be used – even if enclosed in quotation marks 
ArcView will not  recognize the name correctly. 

·  MaxValue - usually maximum stage mAOD – not water depth 

·  TSFileName - file name and path for the boundary file – if there is no BDY file for this 
point, then this field is not completed. 

The file should contain a single header line: 

Easting,Northing,PointName,MaxValue,FileName �

followed by a series of rows each containing data for one location.  

The point data file name should indicate the variable, return period and (sub)catchment or 
model name, eg FLOW_5_IrwellUpper.txt. The underscore character (_) should separate 
these three aspects of the file name.  Permitted variables are STAGE and FLOW. Permitted 
Return Periods are: 5, 10, 25, 100, 200, OTHER.  

A particular point data file will only contain data for a particular return period and variable, 
irrespective of the method used to produce it.  However, multiple point data files may be 
produced that relate to the same return period and variable.  This is likely to be the case 
where the point data file is created by the external modelling tool, and more than one model is 
required to produce all information for the catchment of interest. 

The MDSF will therefore be used to ensure that for each variable and return period, the 
appropriate files are used to create a single ‘within-system’ file for further use within the 
MDSF.   

Example point data file: ‘STAGE_5_IrwellUpper.txt’: 

 

The above file defines the 5 year return period maximum water level of 49.45mAOD at 
calculation point Pnt-7 (grid reference 439950, 158050) and states that a stage hydrograph is 
contained in file: C:\irwell\STAGE_5_IrwellUpper.bdy.  If a stage hydrograph is not available 
then the fifth field would not be present.  

In order for model nodes to be snapped to river centrelines, they must fall within 100m of the 
channel centreline.  

 

 

 

Should any stage point be more than 100m from a centreline, the user will be presented with 
a warning stating which stage point caused the failure and the cross section creation process 
will exit. Only the first offending stage point name will be reported. 

A.5 Boundary Data Hydrographs – ASCII File 

The ASCII time series or boundary data formats allow hydrographs or stage:time graphs to be 
displayed in the MDSF.  The format of the file is as follows: 

Users should be aware that model nodes will snap to the nearest channel in the 
topological rivers theme, even if the ‘correct’ channel centreline is within 100m.   

Easting, Northing, PointName, MaxValue, FileName 
436950, 154150, Pnt-1, 50.12, C:\irwell\STAGE_5_Irw ellUpper.bdy 
433350, 157750, Pnt-2, 49.34, C:\irwell\STAGE_5_Irw ellUpper.bdy 
432750, 159250, Pnt-3, 50.33, C:\irwell\STAGE_5_Irw ellUpper.bdy 
432750, 159850, Pnt-4, 51.44, C:\irwell\STAGE_5_Irw ellUpper.bdy 
436350, 158950, Pnt-5, 50.99, C:\irwell\STAGE_5_Irw ellUpper.bdy 
437650, 157750, Pnt-6, 49.45, C:\irwell\STAGE_5_Irw ellUpper.bdy 
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Line 1 : Keyword, Comment 

Line 2 : Label  

Line 3 : n1, z, tm 

Line 4  to line 3+n1 : di tI 

Where: 

·  Keyword - ‘QTBDY’ or ‘HTBDY’ depending on the boundary type (flow (Q) or stage 
(H) respectively) starting in column 1 

·  Comment - user defined comment field starting in column 11 (optional) 
·  Label  - label of the calculation point eg model node label or gauging site name 
·  n1 - number of ensuing sets of flow or stage and time pairs 
·  z - elevation above datum (optional and not used in computations) 
·  tm - time unit keyword – can be any of the following: seconds (the default if no unit is 

specified),  minutes, hours or days. 
·  di - water level or flow at time ti. (mAOD or m3/s) starting in column 1. 
·  ti - time in tm units starting in column 11. 
 

An example boundary data file (named C:\irwell\STAGE_5_IrwellUpper.bdy) is shown below. 

 

A.6 Defended Areas - Shapefile 

Defended area polygons are optional in the flood extent and depth calculation. A defended 
area theme takes the form of an ArcView shapefile with the following fields. 

·  Shape – (Polygon) 

·  ToStage – (Numeric) Stage value to protect to. Can be set to –999 to prevent 

protection by stage. 

·  ToRP – (Numeric) Return period to protect to. Can be set to 0 to prevent protection 

by return period. 

·  Name – (Alphanumeric - Optional) up to 255 characters. A description of the area. 

·  Comment – (Alphanumeric - Optional) up to 255 characters. User comment, for 

example giving the explanation of why the area is defined as defended. 

 
Defended area themes can be generated manually or using the MDSF tool (when generated 
within the MDSF they are stored in files named “aoi_defended_areas_X.shp” where X is 
replaced by the case reference. Flood extents can be created either with defence by stage or 
with defence by return period or with no defended areas at all. 

A.7 Erosion Contours - Shapefile 

Erosion contours must be held in an ESRI format polyline shapefile, the file name of which 
begins ‘erosion’ (a typical name may be erosion_contours_baseline.shp). The shapefile 
polyline features should represent the future coastline following periods of erosion. 

HTBDY     Downstream River Boundary 
SFSHe11o 
2 
3.810      0.0 
3.820     1e10 
QTBDY      
SFSHe22o 
4 
0.0 
3600 
4.77      7200 
2.820      9600 
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The required erosion contour fields are: 

·  Shape – Polyline representing the future coastline 

·  Contour – (Numeric) Values in years from present that represent each of the contour 
polylines (e.g. 0 years, 10 years, 50 years from present day). 

When creating erosion contours for MDSF it is recommended to use the following guidance:  

·  Ideally do not allow overlapping/intersecting contour lines 
·  Where there is no erosion between contours, the contours should still be present but 

spread by very small amounts rather than in the same place. The distance in between 
should be as small as possible; 5 to 10cm can be used; a gap must be present to 
enable the TIN surface to interpolate 

·  It is strongly recommended that you trial-generate the erosion surface, from the 
contours, before loading the contours into MDSF. This can be done using the Surface 
menu of 3D Analyst. If the trial erosion surface TIN resembles Figure 40 below then 
the contours are suitable for MDSF, however if the surface resembles Figure 41 then 
erosion calculations are likely to produce incorrect results. Note that it is not possible 
to view the erosion surface when using the “No 3D analyst” algorithm. 

·   

 

Figure 40 Successfully generated erosion surface (g rey areas are inland, dark green are   
seaward of the erosion zone) 

  

 

         

Figure 41 Unsuccessful erosion surface generation 
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If erosion surface generation is unsuccessful then it is likely that the erosion contours 
cross over/intersect at some point. If this intersection is a required characteristic of 
the erosion for the current length of coastline then the area may need to be 
subdivided into smaller areas with less complex erosion contours. If the intersections 
are not necessary then they should be removed. 

·  Erosion surfaces should also be checked after the damage calculations have been 
run – the surface will be in the Economic view as a TIN. If the TIN resembles Figure 
40 then the calculation results should be checked thoroughly and re-run if necessary. 

 

A.8 Properties Data Set – ASCII File 

This file must be provided for each application of the MDSF.  The Environment Agency is 
usually able to provide the much of this data for projects undertaken for the Agency.  The file 
is a comma separated ASCII file with the following fields:  

·  ID – field containing a property ID derived, for example, from the national property 
dataset. 

·  MDSF_ID – additional field added by using MDSF ‘ID’ button providing a unique 
consecutive ID to each row of the property data. 

·  EASTING - six figure grid references, e.g., 123456.78, and should not exceed two 
decimal places (precision of 1 cm) 

·  NORTHING - six figure grid references, e.g., 123456.78, and should not exceed two 
decimal places (precision of 1 cm) 

·  RawDcode – code used by MDSF to define the type of property.  With the standard 
property data sets the code will be the Valuation Office code used in the Focus database 
(eg CS is a high street shop).  This code must appear in the ‘Focus’ to ‘FHRC’ look up 
tables (these tables are called “Focus-FHRC-Floor-Maincodes.txt” and “Focus-FHRC-
Floor.txt”).  A list of sample codes is provided in Appendix C. 

·  RawValuation – Valuation Office valuation.  This value is not used in the MDSF 
calculations but is provided with some standard datasets. 

·  Valuation – optional property valuation value (£).   

For coastal erosion this is used as the current economic value of the property.  For 
residential properties the user entered average house value is used if this field is empty.  
For commercial properties this value must be given for erosion losses to be calculated at 
commercial properties.  Note that a value of zero will lead to zero losses. 

For flooding damages, if this field is populated then damages are capped at this value, if 
no value is given for a specific property then the flooding damages are not capped.. 

·  ThresholdLevel – optional property threshold level above datum (eg mAOD).  If not 
provided then property level is assumed to be same as DEM level. 

·  ThresholdComment – optional comment that can be added by the user to explain the 
source of threshold data. 

·  Area – optional property flood area (m2) for use in damage calculations.  If not provided 
then national average data will be used. 

·  AreaComment - optional comment that can be added by the user to explain the source of 
area data. 

·  Comment - optional comment that can be added by the user to assist in documentation of 
the property data record. 

The first row of the file must be a header row containing the field names (separated by 
commas).  Note that in the following example (filename: “Properties_upton.txt”) the first line is 
shown ‘wrapped’ whereas in the actual file the first two lines would appear as one. 

ID,EASTING,NORTHING,RawDcode,RawValuation,Valuation ,ThresholdLevel,Threshold
Comment,Area,AreaComment,Comment 
1,270423.40,90115.90,CH,2800,,,,,, 
2,270102.40,87743.10,MS1,8100,,,,,, 
3,273885.70,90768.00,NW,3200,,,,,, 
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Appendix B -  File Locations and MDSF Output File D escriptions 

All data used by the MDSF are stored under the project folder.  For example, if you open a 
project called ‘Nene’ in the default location (C:\MDSF\projects) then the project data folder 
structure will be: 

C:\MDSF\projects\Nene.mdb – MDSF database for the Nene project 

C:\MDSF\projects\Nene.apr  – ArcView project file for the Nene MDSF project 

C:\MDSF\projects\NeneNGDF.mdb – metadata database for the Nene MDSF project 

C:\MDSF\projects\Nene  – top level folder under which the MDSF Nene data are stored 

Base data are stored in the project folder (eg in c:\MDSF\projects\Nene) and any base grid 
data are stored in a subfolder of this folder (eg the Nene DEM is stored in 
c:\MDSF\projects\Nene\topo_10m). 

Data which are specific to a particular ‘case’ are stored/generated in a subfolder using the 
case reference as the folder name.  For example, data for the base case are stored in the 
folder c:\MDSF\projects\Nene\010101.  Any case-specific grid or TIN files are stored in 
subfolders of the case folder (eg folder c:\MDSF\projects\Nene\010101\r5d0). 

The file naming conventions for datasets created by the MDSF are: 

rXd0 - Flood depth grids generated using the MDSF automated flood mapping, where X is replaced by 

the return period, eg r5d0 is the 5 year return period flood depth grid (0 hour duration). 

rXd0e – Imported flood depth grids (e=external), where X is replaced by the return period, eg r5d0e is 

the imported 5 year return period flood depth grid (0 hour duration). 

wXd0 – Water surface TIN, where X is replaced by the return period, eg w5d0 is the 5 year return period 

water surface TIN (0 hour duration). 

agX – Agricultural damage grids, where X is replaced by the return period, eg ag5 is the 5 year return 

agricultural damage grid. 

agaad – Annual average agricultural damage grid. 

xtntXd0  – Generated flood extent shapefile, where X is replaced by the return period, eg xtnt5d0.shp is 

the 5 year return period flood extent polygon. 

damage_X.txt  – Property flood damages (where X is replaced by case reference).  The file is a comma 

separated variable (csv) file which contains the input property data (eg co-ordinates and property type 

code, see Appendix A.8 for details) with the calculated damages appended in the fields: f_5_0, f_10_0 

,f_25_0, f_100_0, f_200_0, AAD where, for example, f_5_0 gives the 5 year return period damages in £ 

and AAD is the average annual damages in £.  For the base case, the file will be called 

damage_010101.txt 

damageWarnings_X.txt  – MDSF generated warnings about the flood damage calculation (where X is 

replaced by case reference).  The file is a comma separated variable (csv) file which contains the input 

property ID and co-ordinates, flood depth and warning details. For the base case, the file will be called 

damageWarnings_010101.txt 

damage_lookup_X.txt  and damage_curves_X.txt  – Copies of the lookup tables and depth-damage 

curves used to generate the property damage results (where X is replaced by case reference).  These 

files are likely to be the same as the MDSF default tables (described in 0) and are generated to assist 

the audit trail.  

social_X.dbf  - File containing the outputs of the social impact evaluation (where X is the case 
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reference, eg social_010101.dbf is used for the base case).  The file contains the input data (eg 

enumeration district data, population and SVFI data) appended with the MDSF results in the following 

fields: INUN5, INUN10, INUN25, INUN100, INUN200, POP5, POP10, POP25, POP100, POP200. For 

example, INUN5 contains the percentage of the enumeration district flooded at the 5 year return period 

and POP5 contains the number of people estimated to be flood affected in the enumeration district (note 

that in this calculation people are ‘assigned’ to georeferenced properties). 

xs_X_Y.shp  – This file contains the flood mapping sections and is generated when the MDSF automatic 

flood mapping is being used (X is the name of the imported water level point file and Y is the name of 

the topologically correct flood route file).  An example file name is 

xs_stage_100_010101_river_stream.shp.  It is recommended that users backup this file separately if 

they have made significant manual edits to the flood mapping sections. 

Note that where the MDSF uncertainty analysis has been undertaken, then the identifiers 
9998 and 9999 will replace the return periods in file names and some fields – these represent 
the lower bound and upper bound estimates. 
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Appendix C – Property categories, floor areas and d epth/damage data 

All Versions of the MDSF after Version 3.1 were delivered with a revised set of depth-damage 
data. These data have been taken from the FHRC ‘Multicoloured Manual - MCM’ document 
(FHRC, 2003 Updating and Modernising the “Yellow, Blue And Red Manuals” For Appraising 
Coastal Defence And Flood Alleviation Works).  Users are referred to the MCM for further 
information on flood and coastal damage calculations.  

A National Property Dataset (NPD) has been created by merging AddressPoint and FOCUS 
databases to provide a list of all properties in the country, divided into categories (for 
example, residential, high street shop, etc).  Each category has an average floor area and a 
depth/damage curve derived from the MCM, giving damages per square metre.  The MDSF 
uses these data to calculate damages for each property for any depth of flooding.  The 
damages are aggregated to give total damages for areas specified by the user. 

The table below shows: 

·  The property categories 

·  The assigned floor areas for damage calculation 

·  The property to MCM damage curve coding used in the MDSF.  

The main sub-category codes (as used when the ‘Main sub-categories’ option is enabled in 
the economic calculation) are generally those shown in bold.  There are exceptions where this 
approximation introduces large errors.  Note that the depth-damage curves provided with the 
MDSF (“FHRC-Damages-0hr-CFMP.txt” and “FHRC-Damages-0hr-SMP.txt”) use the FHRC 
Code shown below, whereas in the Focus to FHRC look-up tables (“Focus-FHRC-Floor-
Maincodes.txt” and “Focus-FHRC-Floor.txt”) any trailing zero in the FHRC codes is removed.  
The additional weighted mean category Focus X (999 FHRC MCM) is used for properties 
where a category cannot be assigned. 

 

Example 
FOCUS 
Code 

FHRC    
MCM 
Code 

Category Description Assigned 
Floor 
Area (m 2) 

Floor 
Area 
DQS 
(see 

Note 6)  

Preferred 
Depth / 
Damage 
Data 
 

D/D 
DQS 

(see 
Note 6)  

Comments 

Res 1 Residential 60 3 1 1  

 21 Shop/Store      

CS 211 High Street Shop 173 2 211 1 Ignore d/d data below 
zero in CFMP/strategies 

CS9 213 Supermarket/Hyperstore 1084 3 213 3 Data seriously flawed for 
depths >1 metre 

CS10 214 Retail Warehouse 1000 3 214 1  

CS7 215 Showroom 317 3 21 3  

CS4 216 Kiosk 20 2 21 3  

 

217 Outdoor Market Not 
assigned 

 21 4 For individual cases if 
required.  All markets 
use MCM Code 218 as a 
default for damage 
calculation. This is 
because outdoor 
markets are usually 
temporary structures, 
and excluded from 
damage calculation 

CM 218 Indoor Market 1000 4 21 3  

        

 22 Vehicle Services      
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Example 
FOCUS 
Code 

FHRC    
MCM 
Code 

Category Description Assigned 
Floor 
Area (m 2) 

Floor 
Area 
DQS 
(see 

Note 6)  

Preferred 
Depth / 
Damage 
Data 
 

D/D 
DQS 

(see 
Note 6)  

Comments 

CG1 221 Garage/Vehicle Repair  2512 3 221 1  

CG 222 Petrol Filling Station  500 3 222 1  

CG3 223 Car Showroom  500 3 223 1  

 224 Plant Hire Not 
assigned 

 224 1 For individual cases if 
required; not in FOCUS 
database 

        

 23 Retail Services      

CS3 231 Hairdressing Salon  120 3 21 3  

CS2 232 Betting Shop  150 3 21 3  

CS5 233 Launderette  110 3 21 3  

CL 234 Public House/Club 187 2 234 1 Use Cellar d/d data with 
care 

CR 235 Restaurant 153 2 23 3  

CR1 236 Café/Fast Food 150 3 236 2  

CS6 237 Post Office  150 3 21 3  

        

 3 Offices      

CO 310 Office  170 3 310 2 Very high damage 
susceptibility 0.5 metres 
up, to reflect modern 
office facilities 

 311 Hi Tech Offices Not 
assigned 

 311 3 For individual cases if 
required, for example for 
computer centres.  All 
offices use MCM Code 
310 as a default for 
damage calculation. This 
is because of the very 
high damages for MCM 
Code 311.  

CS1 320 Bank  121 2 320 1 Reflects open space of 
waiting areas 

        

 4 Distribution/Logistics      

CW 410 Warehouse  1295 3 410 1 Area sensitive 

CW1 420 Land Used For Storage  2000 4 410(LOW) 3 Low susceptibility data 
used 

CG4 430 Road Haulage  2800 4 410 3  

        

 51 Leisure      

CH 511 Hotel  2202 3 511 2 Reflects chain, modern 
units; use 625 if small 
commercial hotel or 
residential mean per m2. 

CH2 512 Boarding House  200 3 625 2  

CC 513 Caravan Park  5000 N/A 513 3 New curve which 
assumes caravans are 
‘written off’ at 0.5m flood 
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Example 
FOCUS 
Code 

FHRC    
MCM 
Code 

Category Description Assigned 
Floor 
Area (m 2) 

Floor 
Area 
DQS 
(see 

Note 6)  

Preferred 
Depth / 
Damage 
Data 
 

D/D 
DQS 

(see 
Note 6)  

Comments 

depth 

LX 514 Beach Hut 20 2 625 3  

CH1 515 Self Catering Unit 30 3 625 3  

MR 516 Hostel  750 3 625 3  

LT2 517 Bingo Hall  1500 3 517 1  

LT3 518 Theatre/Cinema  633 3 518 1  

        

 52 Sport     All Sports facilities 
must be highlighted 

LS 521 Sports Ground/Playing 
Field 

5000 4 None N/A Damages zero (buildings 
are separate); largely 
clean up of debris 

LS2 522 Golf Course  1925 N/A None N/A Damages zero (buildings 
including club house are 
separate)  

LC2 523 Sports & Leisure Centre  1000 N/A 523 2 Assumes modern 
commercial units; public 
facilities likely to be 
lower susceptibility 

LT1 524 Amusement Arcade/Park 5500 4 21 3  

LI 525 Football Ground  5000 4 None N/A Damages zero unless 
specific reason. Club 
House separate. Little 
damage to mass 
concrete stands, plastic 
seating and steel 
superstructure; Clean-up 
only 

NT1 526 Mooring/Wharf/Marina  2000 4 None N/A Damages zero unless 
specific reason;  Boats 
evaluated separately  

LS6 527 Swimming Pool  2500 4 523 4  

        

 
6 Public Building     All PBs must be 

highlighted  

EL 610 School/College/University 

/Nursery  

2095 4 610 2 Damage weighted to 
state school with minimal 
modernisation; must be 
highlighted 

MH 620 Surgery And Health 
Centre  

315 3 310(LOW) 4 Must be highlighted 

 625 Residential Home Not 
assigned 

 625 2 For individual cases if 
required; not in FOCUS 
database; must be 
highlighted 

LC 630 Community Centre/Halls  183 3 610 3 Damage reflects 
community hall with 
limited modernisation, 
Must be highlighted 

EM 640 Library  450 3 21 3  

MP 650 Police Station  350 3 650 2  

MH2 660 Hospital  2000 4 310(LOW) 4 Special case.  No 
reasonable damage 
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Example 
FOCUS 
Code 

FHRC    
MCM 
Code 

Category Description Assigned 
Floor 
Area (m 2) 

Floor 
Area 
DQS 
(see 

Note 6)  

Preferred 
Depth / 
Damage 
Data 
 

D/D 
DQS 

(see 
Note 6)  

Comments 

data.  Damages should 
be estimated individually.  
MCM Code 310(LOW) 
used as default 
depth/damage curve.  
Must be highlighted 

EM1 670 Museum  712 3 310 4  

MP1 680 Law Court  500 4 6 3  

 690 Church 500 4 610 4 For individual cases if 
required; not in FOCUS 
database. 

        

 8 Industry      

IF3 810 Workshop  1367 3 810 2 Area Sensitive 

IFC 820 Factory/Works  1000 4 810 3 Area sensitive 

IM 830 Extractive/Heavy Industry 2000 4 810(LOW) 4 Low susceptibility data 
used 

NW 840 Sewage Treatment 
Works  

7492 4 810(LOW) 4 Low susceptibility data 
used 

 850 Laboratory   310(LOW) 4 Special case.  Damages 
to be estimated 
individually.   MCM Code 
310(LOW) used as 
default depth/damage 
curve. 

        

 9 Miscellaneous      

CP1 910 Car Park Not 
assigned 

 None  Damages zero (buildings 
are separate).  Damages 
low – mass concrete and 
steel; clean-up only. 

MX 920 Public Convenience 50 3 9 4 Use class 9  average , 
from FLAIR updated 

MC 930 Cemetery And 
Crematorium  

1000 4 9 4 Use class 9  average , 
from FLAIR updated 

NT 940 Bus Station  500 4 9 4 Use class 9  average , 
from FLAIR updated 

FD 950 Dock Hereditament  10000 4 9 4 Use class 9  average , 
from FLAIR updated 

FE 960 Electricity Hereditament  10000 4 9 4 Use class 9  average , 
from FLAIR updated 

        

X 999 Weighted mean of all 
data 

150 4 999 4 See Note 5 
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Notes to table: 

1.  Some MCM codes have different depth/damage curves, as follows: 

  Code 310: 310   Office – commercial 

  310(LOW) Office – other 

Code 410: 410  Warehouse 

  410(LOW) Low susceptibility data 

Code 810: 810  Factory 

  810(LOW) Low susceptibility data 

2. MCM codes 224 (Plant hire), 625 (Residential home) and 690 (Church) do not have 
FOCUS codes and will not be taken into account in the automatic MDSF damage 
calculation.  Depth/Damage curves are assigned to these categories and users may add 
these categories to the property data set if required. 

3. The FOCUS codes for MCM codes 217 (Outdoor market) and 311 (Hi-tech offices / 
computer centres) are converted to MCM codes 218 (Indoor market) and 310 (Office - 
commercial) for the reasons given in the comments column.  Separate Depth/Damage 
curves are assigned to these categories.  Users may therefore add these categories to the 
property data set if required. 

4. MCM codes 660 (Hospital) and 850 (Laboratory) rarely occur on floodplains.  Where 
hospitals and laboratories are identified on floodplains, users should either make 
independent estimates of damages or assign areas and the most appropriate available 
Depth/Damage curve to calculate damages.  MCM Code 310(LOW) is provided as a 
default Depth/Damage curve. 

5. The assigned area for MCM Code 999 of 150m2 corresponds to a shop/cafe/office and is 
much less than the weighted average area (of about 700m2).  This is to avoid all category 
999 properties producing very high damages.  The onus is on the user to identify 
properties in category 999 that have high damages.  In such cases the user should apply 
the actual area and a Depth/Damage curve that most closely represents the property. 

6. The Data Quality Suffix (DQS) provides an indication of the quality of the area and 
depth/damage data.  It varies from 1 (good) to 4 (poor) in both cases.  Users should be 
aware of the quality of the data they are using, particularly where the impact on damages 
is large. 

 

Capping of damage values 

Users should be aware that CFMPs, SMPs and strategies using the NPD and MDSF depth 
damage curves calculate AAD rather than PVd (Present Value of damages). The AAD value 
will be capped at the property valuation if provided in the input property dataset. Note that 
capping of AAD generally happens much later than PVd capping as the conversion from AAD 
to PVd is roughly 30 times (when using green book guidance figures). 

For PAR evaluations Defra insist on the capping principle being applied  (i.e. if PVd is 
greater than assigned property market valuation then the PVd is capped at this market value). 
This capping has a serious implication on benefit cost analysis as with: 

·  large hikes in depth damage data as evaluated for MCM (well in excess of RPI),  

·  the extended time horizon of projects, generally to 100 years, and  

·  the sliding reduction of the test discount rate through time (3.5% to 2.5% by year 75), as 
 endorsed by Defra in March 2003 following the Treasury Green Book review. 

MDSF analyses does not consider time horizon or discount rates and will therefore in very 
many cases  exceed the PVd if the Green Book capping algorithm were to be applied. Users 
are advised to perform PVd calculations and capping manually outside of the MDSF 
environment. 
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Appendix D - Visualisation Pattern Matching 

MDSF is able to populate themes into views by matching certain patterns in the filenames. 
From MDSF version 3.2 onwards the patterns have been extracted into an external ASCII file 
to allow user editing and simple updates. 

Every loaded theme is loaded into the ‘All Data’ view in addition to being put into specific 
views as defined in the pattern file. 

CFMP and SMP projects have two separate pattern files found in the MDSF folder. They can 
be edited using Notepad or any similar text editor. The pattern files are MDSF.zs4 and 
MDSF.zs5 for CFMP and SMP projects respectively. 

In the files blank lines and those starting with the # character are ignored (as they are 
comments). 

Each non-blank line contains three values, separated by commas. The first parameter is the 
pattern to be compared with the filenames of data loaded into MDSF, or created by MDSF. If 
a match is found the data is loaded into the view name defined by the second parameter. The 
third parameter defines whether or not the theme is initially visible in the view and can be 
either ‘True’ or ‘False’. 

IMPORTANT NOTE: Before editing the pattern file users should make a backup of the 
original file. 

The default pattern-matching schema for CFMP projects (mdsf.zs4) is shown below. 

 
#Visualisation patterns for CFMP projects 
#Use # as a comment marker. It must be the first character on the line. 
 
# Key to symbols: 
# $  tests if an expression is contained within a string 
# ^      tests if a string starts with an expression 
# [1-10] Any expression within the brackets is valid. e.g. 1 to 10 
# +      Adds operands e.g. concatenates (builds) a string from 2 operands  
 
#Visualisation patterns 
#Use # as a comment marker. It must be the first character on the line. 
 
#(0) Scoping Study View 
topo_,(0) Scoping Study,True 
river,(0) Scoping Study,True 
.tif$,(0) Scoping Study,True 
 
#(1) Flows & Levels View 
.tif$,(1) Flows & Levels,False 
topo_,(1) Flows & Levels,True 
indicative_tidal,(1) Flows & Levels,True 
indicative_fluvial,(1) Flows & Levels,True 
flood_zone,(1) Flows & Levels,True 
catchmnt,(1) Flows & Levels,True 
aoi,(1) Flows & Levels,True 
river,(1) Flows & Levels,True 
flow_,(1) Flows & Levels,True 
stage_,(1) Flows & Levels,True 
 
#(2) Flood Extent & Depth View 
.tif$,(2) Flood Extent & Depth,False 
topo_,(2) Flood Extent & Depth,True 
^W[0-9]+D[0-9]+,(2) Flood Extent & Depth,False 
^R[0-9]+D[0-9]+,(2) Flood Extent & Depth,False 
^xtnt,(2) Flood Extent & Depth,True 
indicative_tidal,(2) Flood Extent & Depth,True 
indicative_fluvial,(2) Flood Extent & Depth,True 
flood_zone,(2) Flood Extent & Depth,True 
catchmnt,(2) Flood Extent & Depth,True 
aoi,(2) Flood Extent & Depth,True 
river,(2) Flood Extent & Depth,True 
^XS_.shp,(2) Flood Extent & Depth,True 
stage_,(2) Flood Extent & Depth,True 
^res,(2) Flood Extent & Depth,True 
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#(3) Economic Assessment View 
.tif$,(3) Economic Assessment,False 
^topo_,(3) Economic Assessment,True 
^Ag,(3) Economic Assessment,False 
^R[0-9]+D[0-9]+,(3) Economic Assessment,False 
^ALC_,(3) Economic Assessment,True 
^xtnt,(3) Economic Assessment,True 
_AgDam,(3) Economic Assessment,True 
indicative_tidal,(3) Economic Assessment,True 
indicative_fluvial,(3) Economic Assessment,True 
flood_zone,(3) Economic Assessment,True 
catchmnt,(3) Economic Assessment,True 
aoi,(3) Economic Assessment,True 
economic_,(3) Economic Assessment,True 
agricultural_[0-9]+,(3) Economic Assessment,True 
river,(3) Economic Assessment,True 
prop,(3) Economic Assessment,False 
damage_,(3) Economic Assessment,True 
 
#(4) Social Impact Assessment View 
.tif$,(4) Social Impact Assessment,False 
^topo_,(4) Social Impact Assessment,True 
indicative_tidal,(4) Social Impact Assessment,True 
indicative_fluvial,(4) Social Impact Assessment,True 
flood_zone,(4) Social Impact Assessment,True 
catchmnt,(4) Social Impact Assessment,True 
aoi,(4) Social Impact Assessment,True 
^ward,(4) Social Impact Assessment,False 
^enumer,(4) Social Impact Assessment,True 
^xtnt,(4) Social Impact Assessment,True 
river,(4) Social Impact Assessment,True 
prop,(4) Social Impact Assessment,False 
popn,(4) Social Impact Assessment,True 
social,(4) Social Impact Assessment,True 
 
#(5) Environmental Impact View 
.tif$,(5) Environmental Impact,False 
^topo_,(5) Environmental Impact,True 
indicative_tidal,(5) Environmental Impact,True 
indicative_fluvial,(5) Environmental Impact,True 
flood_zone,(5) Environmental Impact,True 
catchmnt,(5) Environmental Impact,True 
aoi,(5) Environmental Impact,True 
river,(5) Environmental Impact,True 
forest,(5) Environmental Impact,True 
ramsar,(5) Environmental Impact,True 
sam,(5) Environmental Impact,True 
sssi,(5) Environmental Impact,True 
sac,(5) Environmental Impact,True 
spa,(5) Environmental Impact,True 
 
#Policy Evaluation View 
river,Policy Evaluation,True 
indicative_tidal,Policy Evaluation,True 
indicative_fluvial,Policy Evaluation,True 
flood_zone,Policy Evaluation,True 
^R[0-9]+D[0-9]+,Policy Evaluation,False 
_AgDam,Policy Evaluation,False 
AG[0-9],Policy Evaluation,False 
AGAAD,Policy Evaluation,False 
economic_,(3) Economic Assessment,True 
agricultural_[0-9]+,(3) Economic Assessment,True 
^xtnt,Policy Evaluation,True 
damage_[0-9]+,Policy Evaluation,True 
^social_,Policy Evaluation,True 
 

The default pattern matching schema for SMP projects (mdsf.zs5) is shown below. 

 
#Visualisation patterns for SMP 
#Use # as a comment marker. It must be the first character on the line. 
 
# Key to symbols: 
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# $  tests if an expression is contained within a string 
# ^      tests if a string starts with an expression 
# [1-10] Any expression within the brackets is valid. e.g. 1 to 10 
# +      Adds operands e.g. concatenates (builds) a string from 2 operands  
 
#(0) Scoping Study View 
topo_,(0) Scoping Study,True 
river,(0) Scoping Study,True 
.tif$,(0) Scoping Study,True 
 
#(1) Coastal Processes View 
.tif$,(1) Coastal Processes,False 
topo_,(1) Coastal Processes,True 
indicative_tidal,(1) Coastal Processes,True 
indicative_fluvial,(1) Coastal Processes,True 
river,(1) Coastal Processes,True 
sediment,(1) Coastal Processes,True 
contour,(1) Coastal Processes,True 
sandbanks,(1) Coastal Processes,True 
coastal,(1) Coastal Processes,True 
 
#(2) Coastal Form View 
.tif$,(2) Coastal Form,False 
topo_,(2) Coastal Form,True 
river,(2) Coastal Form,True 
coastal,(2) Coastal Form,False 
geol,(2) Coastal Form,False 
 
#(3) Flood Extent and Depth and Erosion Areas 
.tif$,(3) Flood Extent and Depth and Erosion Areas,False 
topo_,(3) Flood Extent and Depth and Erosion Areas,True 
^W[0-9]+D[0-9]+,(3) Flood Extent and Depth and Erosion Areas,False 
^R[0-9]+D[0-9]+,(3) Flood Extent and Depth and Erosion Areas,False 
^xtnt,(3) Flood Extent and Depth and Erosion Areas,True 
indicative_tidal,(3) Flood Extent and Depth and Erosion Areas,True 
indicative_fluvial,(3) Flood Extent and Depth and Erosion Areas,True 
catchmnt,(3) Flood Extent and Depth and Erosion Areas,True 
aoi,(3) Flood Extent and Depth and Erosion Areas,True 
river,(3) Flood Extent and Depth and Erosion Areas,True 
stream,(3) Flood Extent and Depth and Erosion Areas,True 
^XS_.shp,(3) Flood Extent and Depth and Erosion Areas,True 
stage_,(3) Flood Extent and Depth and Erosion Areas,True 
erosion,(3) Flood Extent and Depth and Erosion Areas,True 
^res,(3) Flood Extent and Depth and Erosion Areas,True 
flood_zone,(3) Flood Extent and Depth and Erosion Areas,False 
 
#(4) Economic View 
.tif$,(4) Economic,False 
^topo_,(4) Economic,True 
^Ag,(4) Economic,False 
^R[0-9]+D[0-9]+,(4) Economic,False 
^ALC_,(4) Economic,True 
^xtnt,(4) Economic,True 
_AgDam,(4) Economic,True 
indicative_tidal,(4) Economic,True 
indicative_fluvial,(4) Economic,True 
catchmnt,(4) Economic,True 
aoi,(4) Economic,True 
economic_,(4) Economic,True 
agricultural_[0-9]+,(4) Economic,True 
river,(4) Economic,True 
prop,(4) Economic,False 
damage_,(4) Economic,True 
erosion,(4) Economic,True 
rasp,(4) Economic,True 
ImpactZone,(4) Economic,True 
grdCtr,(4) Economic,True 
grdCtrWS,(4) Economic,True 
GRDwos,(4) Economic,True 
GRDws,(4) Economic,True 
ELF,(4) Economic,True 
RASP,(4) Economic,True 
EAD,(4) Economic,True 
 
#(5) Social View 
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.tif$,(5) Social,False 
^topo_,(5) Social,True 
indicative_tidal,(5) Social,True 
indicative_fluvial,(5) Social,True 
flood_zone,(5) Social,True 
catchmnt,(5) Social,True 
aoi,(5) Social,True 
^ward,(5) Social,False 
^enumer,(5) Social,True 
^xtnt,(5) Social,True 
river,(5) Social,True 
prop,(5) Social,False 
popn,(5) Social,True 
social,(5) Social,True 
 
#(6) Environmental Impact View 
.tif$,(6) Environmental Impact,False 
^topo_,(6) Environmental Impact,True 
indicative_tidal,(6) Environmental Impact,True 
indicative_fluvial,(6) Environmental Impact,True 
flood_zone,(6) Environmental Impact,True 
catchmnt,(6) Environmental Impact,True 
aoi,(6) Environmental Impact,True 
river,(6) Environmental Impact,True 
forest,(6) Environmental Impact,True 
ramsar,(6) Environmental Impact,True 
sam,(6) Environmental Impact,True 
sssi,(6) Environmental Impact,True 
sac,(6) Environmental Impact,True 
spa,(6) Environmental Impact,True 
 
#Policy Evaluation View 
river,Policy Evaluation,True 
indicative_tidal,Policy Evaluation,True 
indicative_fluvial,Policy Evaluation,True 
flood_zone,Policy Evaluation,True 
^R[0-9]+D[0-9]+,Policy Evaluation,False 
_AgDam,Policy Evaluation,False 
AG[0-9],Policy Evaluation,False 
AGAAD,Policy Evaluation,False 
economic_,Policy Evaluation,True 
agricultural_[0-9]+,Policy Evaluation,True 
^xtnt,Policy Evaluation,True 
damage_[0-9]+,Policy Evaluation,True 
GRDwos,Policy Evaluation,False 
GRDws,Policy Evaluation,False 
ELF,Policy Evaluation,False 
ErosionDamages_Economics,Policy Evaluation,True 
^social,Policy Evaluation,True 
 

 


