Geology and Landscapes 2010 - Topographic analy$iandout part 2

You performed the topographic analysis of the Gr@adyon area with the demonstrators.
For the remaining 4 maps, you will perform the &gl on your own, using the tools that you
have learnt during practical 1. You can talk to dieenonstrators out of contact hours if you
get stuck but we expect you to perform most of wask autonomously. For each map
(Devils Fence, Bristol, Canmore and Spain), you e@olwnload a zip file on WebCT. Place
the zip file in your working folder and unzip th&ef You will find:

- the DEM of the studied area,

- the satellite image georeferenced,

- the geological map georeferenced,

- an “info” folder that MUST be kept in the same fetdhan the files above, otherwise

you will never be able to load the different layers

Note: the georeferencing is not perfectly adjusegou may end up with rivers not

exactly following valleys on the satellite imagegeological map. However, the error is

small enough to allow you to perform a decent togplgic analysis.
Open ArcMap, create a new map and import your &ayEnen, proceed as you did during
practical 1, using the summary at the end of thmiinandout to guide your analysis. Observe
the topography, the geometry of the fluvial netwdhe distribution of slopes. Analyse how
they relate to the geology. Don’t hesitate to fogoisr analysis on a given part of the
landscape. Create topographic profiles in zongmdfcular interest (e.g. to analyse the effect
of steeply dipping sedimentary layers on topograpBiscuss how rivers behave with respect
to geological features (faults, beds, intrusiods)they flow across these features? Do they
flow along these features? If both behaviours aesgnt, you may want to compare the
morphology of the rivers flowing across featurefhwihose of rivers constrained by these
features (e.g., contrast the basins’ shape andpnadiles). Your job is to explore the
landscape, to analyse its relation to the geologiyta report your findings in a synthetic 1-
page report. Diagrams can be added to this 1-pgmgetr they can be screen capture of the
ArcMap or ArcScene window (using the “Print Scre&ay and paste), diagrams from
literature or even your own drawings. Feedback mgllgiven to you the week following the
hand in date.

Addition to main handout:
X. Applying a mask of custom shap

During practical 1, you
learnt how to apply a mask to=, =" o
perform a topographic Y e
analysis in a given catchment:
(see part VIl page 12). But
what if you want to specify
the shape of the area that you
want to analyse? For example
in the Devils Fence area, let's __
contrast the slope distribution’ ==
in the pluton area with the o
distribution in the area where | ¢
the prominent sedimentary
layers are exposed (see
diagram to the right).




First you need to create a new shapefile. A shigpisfa file that contains points, lines,
polygons, etc. Click on the “ArcCatalog” button amaligate to the folder in which you are
working, using the kinked yellow arrow to move agle folders if needed. In the menu, go
toFile New Shapefileln the dialog box which appears, give the shapaffeame (e.qg.
“pluton_shape”) and use the scroll down menu teiépéhe “Polygon” feature type (see
below). DON'T FORGET TO SPECIFY A COORDINATE SYSTEI/ the moment, the

coordinatg system is gnknown qnd if you don’t sfyati what
o e follows will just fail. Click on "Edit", then on “inport”. Then, select
any of the Devils Fence’s rasters, e.g. “df_fiClick “OK”: the
coordinate system should appear. You can now t0¢K’: your
. shapefile “pluton_shape” now exists. Repeat theaifmn to create a
- 2" polygon “sedim_shape”: don't forget to specify 1f&gon” for the
. feature type and to import the coordinate system.
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Go back to ArcMap and add the shapefiles: clickhen“add data” button (the plus sign
on the yellow squa@ ) and select the filptuton_shape” and “sedim_shape” should
appear in the layer window but nothing on the ntls:is normal because the files are empty.
You are now going to create your polygons. In ofine toolbars at the top or the ArcMap
window, you will find the “Editor” button: click oit and “Start Editing”. In the window
which opens, select the “shapefiles” type and dlitk Then, follow the steps below:
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A: Make sure that the task is set on “create neufe” and the target is your shape file
“pluton_shape”.

B: click on the little pencil.

C: draw your polygon around the area of interdst (fluton). When this is done, double-
click, go toEditor  Stop editingand save the changes.

Repeat the operation for the sedimentary are& olicthe “Editor” button and “Start

Editing”. In the window which opens, select thedphbfiles” type and click OK.

A: Make sure that the task is set on “create neufe” and change the target to
“sedim_shape”.

B: click on the little pencil.

C: draw your polygon around the area of interdst §edimentary layers). When this is done,
double-click, go td=ditor ~ Stop editingand save the changes.

Now, you can apply your masks to extract the togplic data in the zone of interest. Go
to Spatial Analyst Tools Extraction Extract by mask. Select the DEM as the input file
(“df_fill"), select one of your polygons as featureask data (e.g. “pluton_shape”) and specify
an output name (e.g. “df_pluton”). “df_pluton” naentains the elevation data only in the
polygon. Repeat the operation for the other polyddre result is shown below.

You can now perform a slope analysis
on the delimited areas: in the Spatial
Analyst toolbar, go to Spatial Analyst
Surface Analysis Slope, select
“df_pluton” as the input surface and click
on the “open file” button just right of
“<temporary>" at the bottom of the box.
Navigate to the folder where you want your
file to be stored, type the name of your file
(e.g. “df_pluton_slI”) and click on “Save”, thenalion “OK”. Repeat the operation for
“df_sedim”. | let you refer to the main handoutctsen V.3 page 5 to change the size of the
bins, etc. To get the histograms, use the screidmenu in the Spatial Analyst toolbar to
make one of your slope files appear in the “Laymo¥X, then click on the histogram button
(see section V.3 page 6). Repeat the operatiothéosecond slope file. You can now
compare the slope distribution in your 2 areas (sdew).
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XI. Extracting multiple catchments

During practical 1, you learnt how to extract agincatchment (see part VI.5 page 7).
The procedure is a bit tedious and you don’t wamepeat it if you want to extract a whole
series of catchments. This can be done automatisajiou alter slightly the procedure that
was given during practical 1. | have copied andguhthis procedure and will highlight the
differences:

5b. Extract the catchment to do so, you need to specify a pour point. Yauging to
tell ArcMap “this is the outlet of the catchmentvant you to show the catchment area
corresponding to this pixel”.

First you will create a new shapefile. A shapesgla file that contains points, lines,
polygons, etc. Click on the “ArcCatalog” button amaligate to the folder in which you are
working, using the kinked yellow arrow to move uaghe folders if needed. In the menu, go
toFile New Shapefile(see below).

Give the new file a name, e.g. “pourpoint”, keep

) ArcCatalog - Arcinfo - M:\Teaching\GeologyAndLandscapes\01Grand

G Gt e o ok o the feature type as “Point” and DON'T
@ GommiFie.. O Flo G - FORGET TO SPECIFY A COORDINATE
- x o oo SYSTEM: at the moment, the coordinate system
ename Group Layer | . . . , . .
el o ETE— Tee is unknown and if you don’t specify it, what
- G e s mioe follows will just fail. Click on “Edit”, then on
B e e w2z Import”. Then, select any of the rasters that
@ i = oawe  YOU have been using today, e.g. “df_fill”. Click
B o el mwoest “OK”, The coordinate system should appear.
ygc_qtrmhmh: _x] XML Document | Sr:aou.o ] i w ” .
&5 frmerier ‘=282 You can now click “OK”: your shapefile

“pourpoint” now exists.

Go back to ArcMap and add the shapefile: clicklmn‘add data” button (the plus sign on
the yellow squar@ ) and select the file. “gaint” should appear in the layer window but
nothing on the map: this is normal because thadiEmpty. You are nhow going to put your
pour points in it. In one of the toolbars at the tw the ArcMap window, you will find the
“Editor” button: click on it and “Start Editing”nlthe window which opens, select the
“shapefiles” type and click OK. Then, follow theeps below:
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A: Display the flow accumulation layer to make diseer to locate pixels along the main river.
B: Make sure that the task is set on “create natufe” and the target is your shape file
“pourpoint”.

C: click on the little pencil.

D: select a pixel along the river near the outfehe catchment that you want to extract.
Click only once Don’t select a point too close to a major confice the next step will

involve searching for the pixel with the highesiwilaccumulation within a search radius and
if you are too close to the confluence, the pikek will be selected will be downstream of the
confluence and the catchment extracted will be mader than what you wariRepeat the
operation to select as many catchment outlets aswyavant in the study area.When you

are finished, go t&ditor  Stop editingand save the changes.

Now, right-click on your “pourpoint” layer in the “ layers” window and go to “Open
Attibutes Table”. A list of the different points contained in “pourpoint” will appeatr.
Note that all points have the same “Id” number: the are considered as being part of the
same shape. If you snap your pour points now and ga&ct the catchments using the
Watershed option, all the catchments will also beansidered as being part of the same
shape and will thus be agglomerated. To prevent thj you are going to change the Id
numbers of your points in “pourpoint”: in the attri_butes table, right-click on “Id” and
go to “Field Calculator” (see below left). If a waning box appears, click “Yes”. In the
dialog box, type in the lower box (the “Id =" box):[FID] + 1 (see below right). The
“FID” is an identifier and each point has a different one (see attribute table). With this
operation, you are just telling ArcMap “the new Id of each pointis FID + 1",

The next step involves snapping the pour pointshafflow accumulation rastegpatial
Analyst Tools Hydrology Snap Pour Point use your “pourpoint” as the input raster,
“df_flowacc” as the input accumulation raster, gavaame to your output file (e.qg.
“df_snap”) and specify the search radius in “snegpatice”. In your case, the pixels are 30 m
wide: if you specify 60 meters, ArcMap will takewrgoour points, look around in a radius of
2 pixels and pick the pixel with the largest floacamulation, that is, the pixel on the main
stem of the river.

The final step is the catchment extractiB8patial Analyst Tools Hydrology
Watershed.Use “df_flowdir” as the input flow direction rastand your “df _snap” as the
input pour point raster (leave the optional “poaimp” field as it is). Give an output file name
(e.g. “df _wshed”) andlick on the “Environment” button: a new box will open. Click on
“General settings” and scroll down to “Extent”: teeuse the scroll down menu to specify
“same as layer df_fill” (or whatever the name otiy®EM layer), see figure below.




This last step is not always necessary but |
strongly recommend doing it as a precaution
(sometimes, only bits of catchments are
extracted if you don’t do that, don’'t ask me
why). Click OK (twice).

If you have worked well, your catchments
could look like what you can see in the
diagram below.

This watershed file is a shape file and you cagdélly do anything with it except display it.
You can turn it into a polygor€onversion Tools From Raster to Polygon Put
“df_wshed” as an input file and create a “df_wsHdip. You can easily edit the properties
of the polygon by clicking on it in the layer windde.g. just highlight its boundaries, see
diagram below).

M. Attal, Nov. 2010 (+ thank you Simon and Matrtin!)



