Watershedsin GIS

Definition (Hydrologic): A watershed is a contiguous region of land that dl drainsto a
gngle location called the watershed outlet.

Definition (G1S): A watershed isthe set of d pixels whose downstream flowpath passes
through a sdlected (outlet) pixd.

Why is the water shed concept important?

Just as control volumes or free-body diagrams in physics and engineering mechanics
were powerful concepts because they focussed all attention on “the system”, in
hydrology, the watershed isthe “ system” of interest. Points (pixels) outside of the
watershe are not of concern when caculating a hydrologicaly rdevant quantity like
water flow, contaminent concentration, or % forest cover.

How do | usethe Gl Sto ddlineate a water shed?

The ArcView syntax for delinegting awatershed is.

' Over head Conmands
t heVi ew = av. Get Acti veDoc
t heDi spl ay = theVi ew. Get Di spl ay

' Get User Defined Watershed Locati on

t hePoi nt = theDi spl ay. Ret ur nUser Poi nt
mPoi nt = Mul ti Point. Make({thePoint})

' Get Flow Direction Gid

FlowDir =

SrcGid = FlowDir. Extract ByPoi nt s( mPoi nt ,
Prj . MakeNul | , FALSE)

' Delineate WAt ershed

ShedGid = FlowDir. Wat er shed(SrcG i d)

" Add delineated watershed to the View
ShedThenme = GThene. Make( ShedGr i d)
ShedThene. Set Name(" A Wat er shed")

t heVi ew. AddThene( ShedThene)

t heVi ew. Fi ndTherme("Fl ow Direction"). GetGid



which isalot to swalow al a onetime. The above syntax, after performing some
“overhead” cdculationsis doing two basic tasks. It is getting a user defined point from
the display (thisisthe boldface“Ret ur nUser Poi nt ” command) which isthe
watershed outlet. Then it is determining the actua watershed in the other boldface line
wherethe ShedGr i d isagrid that soresthe ddineated watershed. Thefind lines of
code add the watershed grid to the view as a grid theme.
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The above picture shows an isolated watershed and the drainage network overlying it.

Note that the “ A Watershed” theme shows two values (4, and No Data). Every pixe
within the watershed is identified by the number “4”.

If we click on the table for the watershed theme we get:

2 Attributes Of A Watershed
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Which shows that this theme has only one vaue (4), and that there are 4802 pixels with
thissame value. This meansthat there are 4802 pixels within the watershed. With the
flow accumulation theme active, the “identify” tool sdecting the outlet pixd gives

i Identify Results
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This confirms that the watershed arealis equd to the flow accumulation at the
watershed' s outlet, an important fact to remember.

Another way to look at awatershed isto examineits flow paths.
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The above view shows the result of clicking using the “Raindrop Tool” in and around our
watershed. The large circles indicate the point that was clicked on, and the black lines
trailling from the circles indicate the downstream flow paths. 'Y ou should notice thet all
black circles within the watershed hove downstream flow paths through our watershed's
outlet. All other Black circles downstream without passing through the sdected
watershed outlet.
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One of the powerful conceptsin GISisthat of “masking”. The watershed theme can be
thought of as a pattern that acts like a*“cookie-cutter” selecting data intersecting the mask
and setting everything outside of the mask to “nil” (No Data). Once atheme has been
“masked” by the watershed, calculations on the remaining, non-zero data can be
performed unimpeded by the data externd to the watershed.
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Masked Land Use coverage within watershed.
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If we examine the theme tables for our Land Use and our Masked Land Use
(corresponding to the pictures on the previous page) we find:

Attributes Of Map Calculation 2 2 Attributes OF Kenslu
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Where we can see that the number of pixds of land uses 11 through 16 is Sgnificantly
diminished in the Mgp Cdculation 2 theme (thisis the masked land use theme) as
compared to the Kendu theme (the unmasked land use theme).

Finally, some comments on performing some of the functions described within this

document:

1. You can write scripts to isolate watershed (and you will!) but for now, you can add a
new extension (called CE465Hydro) just as you added the spatiad andyst extension
earlier in the semester. Thiswill add two tools to your view functions, a“W” tool
which delineates watersheds when clicking on outlets, and an “R” tool which traces
flow paths downstream from a raindrop landing point.

2. Thisextenson isdready loaded on the PC'sin the congtruction lab, and can be
downloaded from my web site at

http://ww. ence. und. edu/ ~npgl en/ ce465/ ce465hydr 0. avx
If you want this to work in your glue account, smply copy this filein your root
directory.
3. All other cdculations shown here were done using the map caculator facility.




