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- Distances (simple and cost-based)
- Best-path exercise
- data\HWS5 - Cost distance exercise

Dealing with distances

Tools: Spatial Analyst Tools - Distance

Two types of distance measured in ArcGlIS:

® Euclidean (Straight line) distance

® Cost distance

(Related: Allocation and direction info rasters)

Euclidean (straight line distance) only based on points

(here: stars) or line segments (i.e. many points)

® each cell: contains: a euclidian (real space) distance (float)
to the closest point (where ever that point is!)

e it's NOT known, which (ID) of the 3 points is that closest

point

traversal cost would be | for each cell

Straight line distance information

Allocation raster:Which point is the closest? (space
partition)
® Thought experiment (for later):

® imagine the distance as elevation raster (point have 0
elevation)

®  Which path would a drop of water at the circled
location take?

® (related to direction info)

Allocation (partition) information

Direction leading
to the closest point

[ Faten

I torth (0-22.5)

[ Northeast (22567 5)
[ Jeagt(e75-1125)

I southeast (112.5-157.5)
[ south (157 5-202.5)
I southvest (2025-247.5)
B viest(247 5-292.5)
I Morthwest (292 5337 5)
I torth (337 5-360)

® Direction grid (still regarding these 3 points!)

® FEach cell encodes:“the direction | need to move
towards the closest point”

® Same scheme as aspect map (azimuth)

Real cost to
traverse a cell

Traversal cost raster encodes = /
a abstract “cost” that
influences the creation of a
path

Rule: to traverse this cell, you
need to pay X

Here X canbe | - 10
(10: most expensive)

land use (I - 10): /‘;\1\;/? \ __)‘ '
e L lé 3 o i 1/' by -

\

® roads (city) cost | (green)

black lines: roads layer - ignore
e fields cost 6 (yellow) triangles: schools (points)

® water cost 10 (red)




Cost distance raster: How much to pay from here to get to the closest school?
Unit of cost is same as traversal cost raster (here: abstract, based on |1-10 scheme)

Shows the accumulated cost, NOT simply a “concentric” increase!
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S
Input raster or feature source data [ Source (0) =
[ schools G [ Right (1)
Input cost raster I Lower-Right (2)
[landuse_cost ~ [ Down B)
Output distance raster I Lower-Left (4) E
e\Distance ex data.gdb\CostDistance._to_Schools_by_landuse_costs @ W Left (5)
Maximum distance (optional) I Upper-Left (6)
mUp ()

[ Upper-Right (8) B
[ CostDistance_to_Schools_by_landuse_costs

[0 - 6,998.198438
998.198439 - 13,996.39688
913,996.39689 - 20,994.59531
[ 20,994.50532 - 27,992.79375
I 27,992.79376 - 34,990.99219
I 34,990.9922 - 41,989.19063
I 41,989.19064 - 48,987.38906
I 48,987.38907 - 55,985.5875
I 55,985.58751 - 62,983.78594
57 08378505 - 60 081.98438

Output backink raster (sptiona)
stance ex data.gdb\Backink_drecton_to_Schools_by_landuse costs (3]

also create the Cost backlink
(distance) raster

Cost Back Link Raster

®  Encodes directions
=] schools
« . 1
b On current ceII, WhICh =] BackIink_direction_to_Schools_by_landuse_coV
direction do | need to go to [ Source (0)
[JRight (1)
get the shorteit way back B s Bohi b
to the source? [ Down (3)
[ Lower-Left (4)
. i irecti Lt 5)
8 possible directions = i
WUp ()

® (0 means: - you're back on
the source

[ Upper-Right (8)
® needed later for shortest path
operation

® here: grey pixel is the only
source (not roads!)

® Repeat until source is hit
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(cheapest) line to
go from start to
any source
point(s)

Optimal path

Closest Source (schools)

e PATHCOST: total cost along this path

® convert path raster to line feature (didn’t work for me :(




Traversal cost
as “elevation”

Path as drop
of water
running down
from
destination to
source

HW 5 - shortest path based on slope cost

|) create euclidian distance around schools

(the rest will deal with cost distances only)

2) reclass the slope raster into to | - 10, equal
intervals and use it as traversal cost raster

3) Create cost distance and cost backlink rasters
4) create cost path my location to nearest school

5) compare to landuse cost based path




