Appendix A: User guidefor the Hillslope Model



Hillslope Hydrology Model

The acompanying CD-ROM contains the hill dope hydrology model produced duing
the Mawddad reseach projed. This Sftwareis Kill under development and has not
yet been released for genera use.

The disc includes data files for four sub-cachments of the Mawddad river system:
* TheAlltlwyd read of the Afon Mawddach
* The Oernant read of the Afon Gain
* ThePistyll Cain read of the Afon Gain
» The Afon Gamlan at Cefn Cam.

Rainfall obtained from the MM 5 meteorologicd model isincluded for two periods of
flooding on the Mawddadh:

» 1-4 February 2004

o 22-24 October 2005

The acompanying notes describe the processof setting upand running a hill lope
model of the Alltlwyd sub-catchment for the 1-4 February 2004flood event. After
carying out this smulation, you may wish to experiment with models for the other
sub-catchments and rainfall period.



Installation

The CD-ROM disc contains the folder HILL SLOPE MODEL which should be copied
to asuitable locaion on your computer. Theroot diredory of the :C driveis

recommended.

After use, the HILL SLOPE MODEL folder can smply be deleted — no changes will

have been made to the computer configuration.

A minimum screen resolution of 1024x 768 pxelsis required to display the graphics.

Setup program

Inthis saion, we will set up the PROJECT and INITIALISATION files which will
be needed to run the Alltlwyd hill slope model.
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Details

Using the My Compuiter file manager, find the SETUP MODEL folder within the
Hill sope Model folder.
Double-click the SETUP icon to start the program.
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From the main menu, seled the option SETUP HILL SLOPE MODEL. A diaog
window will open which guides you through the steps of setting upthe model.

At Step 1, seled YESto indicae that you have amap file available. Click GO to load
the map. Y ou may need to navigate to the MAP Sfolder within HILL SLOPE
MODEL.

Seled the file mapallt, and click the OPEN button. An Ordnance survey base map
for the Allt Lwyd valley will be loaded and displayed.

At Step 2 click YES to indicae that you have asub-cachment digital elevation
model available. Load the file mapallt.DEM from the MAPSfolder.

The digital elevation model data will be loaded, and contours will be plotted to chedk
the positioning of the DEM in relation to the base map.



At Step 3, click YES to indicate that you have ageology datafile available.
Seled the file alltlwydGeol from the GEOLOGY sub-folder.
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A digitised geologicd map will be loaded and displayed:
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£
L
Edit  Display Save Close
o Improved grass L
1 Coniferous woodland
2 Decidunus wondland
3 Raough grazing
Al
i 4 Shiub heath
LE 5 Marsh and bog _ LI_I
E Clear telled

ew hillslope madel




Click the CONTINUE button to move to the next screen.

At Step 5, click YES to indicate that you have afile of upslope @ntributing drainage
areas computed for the sub-cachment. Seled the file alltlwyd.upa from the
UPS.OPE AREAS folder.
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At Step 6, click YES to indicae that you have a céchment boundary file, then seled
the file alltlwyd.cat from the CATCHMENT BOUNDARIES folder.
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The extent of the sub-catchment will be displayed on the base map.

At Step 7, click YES to indicae that you have prepared afile of initial saturation data,
and seled thefile alltlwyd from the SOIL SATURATION folder.
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This completes the preparation of catchment data, and at Step 8 you will be asked to
save aprojed file.
Projed files have drealy been produced for the four example cachments, and are

stored in the PROJECTS folder. Y ou may click CANCEL to close the Save window,

then click END to exit from the setup procedure.
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That completes setting up the hillslope model

Now that the ground surface taraderistics of the sub-catchment have been defined,

Save in: IC‘} projects j i EF " ;Iglil

the next processis to define arainfall sequencefor the hill sope hydrology smulation.

Click the main menu option Rainfall / L oad regional rainfall sequence.

Seled thefile 1-4Feb2004
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An animation of the rainfall sequence can be run on amap of North Wales:
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Close therainfall display window after viewing the sequence

The final stage in preparing the model isto set upan INITIALISATION file which
combines the cachment surface taraderistics with the rainfall sequence data.



Seled the Setup model option from the main menu.

A grid will be displayed. Click Initial conditionsfile/ Load, then seled thefile
alltlwydFebl fromthe INITIAL CONDITIONS folder:
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A previoudly saved initiaisation file will be loaded, and parameters for ead sub-
cachment grid square ae displayed.

Initialisation files have dready been prepared for the February 2004 storm over the
four sub-catchments, so there is no neal to re-save ay data & this gage

When first setting upa hill sope model, the initialisation file is creaed from this

screen by clicking the reset from active model button with eadt tab seleded in turn.

Data from previous pages will be transferred to the grids and may then be saved.



Running the model

Go to the RUN sub-folder in the HILL SLOPE diredory. The model may be run by
double-clicking the Run icon:
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Seled the option Set up and run model from the main menu.
A dialog window appeas.
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At Step 1, click GO and seled the projed file alltlwyd.prj from the PROJECTS sub-
folder.

At Step 2 click GO and seled the initialisation file alltlwydFebl1.ini from the
INITIAL CONDITIONS sub-folder:
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When the model is run, it is necessary to provide aspin-up period duing which the

soil moisture levels and water flows gabili se prior to the storm smulation. Step 3
provides options for spin-up:
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We will seled the option to spin-up wsing data for asingle raingauge. Seled
Single raingauge and click GO. A window opens to display arainfall sequence

Click load file, then seled the file rainfall from the RAINGAUGE DATA sub-folder.

At Step 4, agrid cel can be seleded for water flow monitoring during the hill lope
smulation. Click YES and GO. The Base map will be displayed with a grid overlay.

Click on a grid square on the hill side between Cwm-hasgen and Allt Lwyd.

— Setupand runmodel 30

Surface runoff  Kinematic wave: Data  Resetranfall  Monitaring  EXIT

- g
subscatchment outfion _ ¥eat month day hours minutes B
S e
RS o7 I3 ] o Wl il | b | el @l‘ o | o | i |
| I G
T 5
T T
. tmf
Click on the grid cell ta be monitored N
= TT T HH
oS aser esiee s i o R S
itard i T i T 7 ‘
(e RN ﬁ, PO Ha L I\ !
EEEmEEEm P 7 B S W 2 I aeEsE A
T e AT
5 T e 7 /m
; ! 3 = AGET A = T ‘ g
i T N - =l =  Eumn |
A M £ H O s ¥ 2
o IL"“%‘ - A L HSE smin -«! @
& 7 I L g ] i
SN Senis gnes g T e g/
E h AREL mmorvvn o D\ ) e
gk - S Dgia 4 LR AN
3 T AT g 5_ N
oL oL o .
i £ i 1%
LA T I uﬁ@’ 7] " AN /
I g ; I 4
ﬁ an TE o 5 g g ( e
# ¢ t i T | -,
fi LEREE Bl RS AN 4 B
Lo, G Ll (M 38 2]




At Step 5, you may choose aparameter to map duing the smulation. Seled Runoff.
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At Step 6, intervals are set for the cdculation time step and the map refresh rate.
Seled a10min cdculation interval and a1 hour map refresh interval.
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Allow the model to run for several days until the pattern of surfacerunoff has
stabili sed to alow level, shown by darker blue @lours on the map dsplay.

Stop the model using the PAUSE button. pause
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Seled the main menu option Reset rainfall / MM5. A window opens to confirm the
rainfall sequence ®ntained in the initidisation file. Click DONE to continue.

The model can now be run for the February 2004flood event. Run the model.

Various display options are available during and after the run:



A hydrograph for the subcatchment contribution at the outlet point can be plotted.

Click the hydrograph button to open a display window:
hydrograph
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The seleded grid square can be monitored by clicking the display button:
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The initial display summarises the water balance for the grid square. A fully detailed
analysis of the hill lope caculations is available by clicking the full display button.
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Close the display screen to return to the sub-catchment map.

The parameter displayed as a map overlay can be seleded from adrop down menu at
the top right of the screen. Available options include throughflow and lossto
groundwater storage.

Graphs may be plotted for parameters monitored at the seleded grid square. Click the
graph icon to the right of the parameter:
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Preparing gridded geology and vegetation data

Geology and vegetation map datais prepared for use in the hill sope model by means
of the software padkages M apmaker and SagaGlI S.

The map istracead from a scanned map image and saved as an Arcview shapefile
using Mapmaker.
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The Mawddach vegetation map, plotted as vector shapes in Mapmaker and ready for export

in Are \V/iow farmat

Shapes are assgned styles in Mapmaker, corresponding to geologicd formations or
vegetation classes within the model. The style data is retained by saving a database
file dong with the shape file.

The shape file and its acompanying database table ae loaded in the SagaGIS

program.
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Vector shape data for the Mawddach vegetation map displayed in SagaGIS

The vedor shape data is now converted to 50m gridded data using the gridding

function with SagaGIS:
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Map digitised on a 50m grid
using the vector shape data
represented in figure 42 above.



The final stage of the anversion processisto crede an Arclnfo Grid file which can

be read drealy by the hill slope model.
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Example of the Arc Info file format. Header information specifies the location and grid
dimensions. Values represent codes for the vegetation class of each 50m cell, with
—99999 indicating cells outside the map area with no vegetation data.



