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Part 2: Upstream & Terrain analyses
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Calculating upstream areas

* Set processing extent
* Shap pour points
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Calculating upstream areas

A larger snap distance
increases the chance that you
miscalculate the upslope area




Calculating upstream areas




Terrain Analyses

Topographic Convergence Index (TCl)
— ArcGIS (D-8) vs. TarDEM (D-inf)

Topographic Position Index
— Fine scale vs. Coarse Scale

Slope position
— Fine scale vs. Coarse Scale

Landforms
— Combines fine and coarse scale



Topographic Convergence Index

TCI = In(a/tan(b))

* a=Drainage Area (from flow accumulation)
— Add ‘1’ (to include the cell itself), and
— Multiply by area of a cell
* tan(b) = tan(slope)
— Convert from degrees to radians: slope* math.pi/180
— Compute tangent of this: tan(s/ope* math.pi/180)

("% FlowAccD8_ 90m%" + 1) * 8100

Raster . Drainage Area Raster

FlowACCDS_30M —> (.10 ator (2) (D2) ™ Calculator (4)

TCI (D)

/Ln{ "0gDrainagedArea (D8)%" / Tan("%SlopeDegl" * math.pi / 1807)

SlopeDeq




Topographic Convergence Index

e D-8 vs D-INF

D8 flow accumulation is too coarse

— Compute DINF flow direction & accumulation

* Convert DINF accumulation to drainage area, as before

Flow Direction bt

Parameters | Environmeants )]

Input surface raster
FillDem20m:1 v

FDir_DINF

[] Force all edge cells to flow outward

Cutput drop raster

Flow direction type
DINF -

Flow Accumulation

Parameters | Environments
Input flow direction raster
FDir_DIMNF

Y. Qutput accumulation raster
FlAcc_DINF

Input weight raster

QOutput data type
Eloat

Input flow direction type
DINF

Raster Calculator: Raster Calculator (4)

Parameters | Environments

Map Algebra expression
Rasters Tools
B FlowAcc90m

B Slope90m +
B DrainageArea
B tan_Slope

B TCI_D8

[ "%FlAcc_DINF%" + 1) * 8100

1. Output raster
DrainageArea_|INF




Topographlc Convergence Index

/] TCI.D8 | Sl il ¥ 7] TCi_Dinf
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Topographic Position Index

Mean elev (3x3): Y
= (50+45+50+30+30+30+8+10+10)/9

=29.2
30 -29.2 = 0.8 = exposed (convex)

pt > u = tpi> 0 (ridge)
<4 Elevation at point pt
“N* €— Mean Elevation neighborhood U

" High : Exposed

pt<u=tpi <0 (valley)
snpasnnvnt — Mean Elevation neighborhood W

“—levation at point pt

. Low : Sheltered



Topographic Position Index

* Importance of scale

As ArcPro has no proper "round” function, we

Compute mean of cells have to be creative. Here we add 0.5 and then

P within the specified truncate the decimal, which works to round our
- neighborhood Ces TPI values to the nearest integer value
""“ S il P
Focal Difference
Focal Statistics —»  Focal Mean Flus B +0.5 — Int - Tl
'f---" . "
DEM —| | - Minus —=#= Focal Difference
Focal Statistics X Compute the difference

between each pixel's elevation

Parameters Environments Properties and the mean elevation of the

|:J|

cells around it
* Input raster
DEM =
Qutput raster
tmp_tpil
Annulus
Inner radius S Small values captures fine topographic features
Outer radius 10
it tye B0 Large value captures large...
Statistics type
Mean

lgnore NoData in calculations




Topographic Position Index

Fine scale TPI Coarse scale TPI




Slope Position

Class Description Breakpoints

1 ridge =+ 1STDEV

2 upper slope = 0.5 8TDV =<1 STDV

3 middle slope= 0.5 STDV, < 0.5 STDV, slope = 5 deg

4 flats slope == -0.5 8TDV, =< 0.5 STDV , slope <= 3 deg
5 lower slopes »==-1.0 STDEV, = 0.5 5TDV

& valleys = -1.0 STDV




M Canyons, deeply incised streams
[ Midslope drainages, shallow valleys
" Upland drainages, headwaters

[ | U-shaped valleys

I Plains

| Open slopes

| |Upper slopes, mesas

| |Local ridges hills in valleys

[ Midslope ridges, small hills in plains
I Mt tops, high ridges

Landforms




