LANDSCAPE UNIFORMITY

Modeling Geographic Space

GOAL

Generate a new grid on which each pixel's value indicates, as a percentage,
how much of that pixel's country is occupied by whichever type of landscape

occupies the greatest amount of territory within that country.

Understanding of the Goal

L

Reverse Thinking Mode — Basic Steps

The target grid \

+ Step4: Zonal Statistics-Mean

-

Grid of "1"s-"0"s for calculation

Requirement Translation in GIS * Step3: Reclassify

‘Indicate as a Value equals to a number, which is a percentage Grid that defines the pixels of largest land and

percentage” - —— other

“landscape occupies Only the percent of largest landscape within a \

the greatest amount of country is given as the raster value « Step2: Raster Calculator

territory” : . :

“whichever type” The specific type of the greatest landscape is not Grid that each territory pixels has the largest land /
what the new raster must contain value

“each pixel has a Each country gives all its pixels the same raster - Step1: Zonal Statistics-Majority \

country’s percentage”  va|uye-final step of zonal statistics should be

-

zoned by countries.

Environment Preparation

Final Step of Solution- Core Formula

%% Environment Settings X
Based on the understanding of the goals, the core step of generating the grid Caicasal !
. . ¥ Output Coordinates
must be zonal statistics. A Processing Extent
Extent
All Largest Land Area Pixels All the "1"s Sns T - &
Largest Percent = - - = - - Top
Territory Pixels Territory Pixels . "
Left Right
Bottom
We just need to find a raster that has all the largest land pixels within each

country equal to 1, while all other pixels are equal to zero (which will not
influence the result) before we make a zonal statistics that will generate the
target grid we need.

Before we do the major steps in ArcMap, we should set “Environment Settings-
Processing Extent-Same as layer countries”, so that we will not miss any
content of the countries.
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Step 1: Zonal Statistics-Majority

# Zonal Statistics

Input raster or feature zone data

{ tries

Zone field
[vaLve

Input value raster

I ozZones

Output raster
II:: YWsersiKevin Long\Documents\Pern'18 Spring\LARE

Statistics type (optional)
[MagoRTTY

M Iznore WoData in caleulations (optional)

Space

Step 2: Raster Calculator

At first, we need to give the value of

* Raster Calculator

largest landscape within a country to all
pixels within that country.

(Warning: that this zonal step might leave
some countries to null if no value pixels
appears within its territory, which will cause
trouble in final step.)

Map Algebra expression

Layers and variables
<>full_eco
<>major
<>00untries
<> ecozones

FEE
nEn
non
Ean

("major™ - "full_eco”) ==

* Raster Calculator

Map Algebra expression

Layers and variables T;nl'

i Ce]] (A==
S EIEE EEEE

Ovel

Cn BERE -

Con(IsNull("ecozones™),0, "ecozones”)

Before Step 2 -Give all NoData pixels in ecozones a zero value.

Reason: This step will make sure
that all pixels of countries will have
a value in ecozone raster, which
avoid the null result in further step.

Formula:

Con(IsNull(“econzones”),0,"ecozones”,

Then we need to calculate and make
a reclassification that separate
largest landscape from other type ~

The Formula is:
(“major” — “full_eco”) == 0
The result grid should have 2 values:
“1"s- Largest landscape pixels
“0"s- Other landscape pixels

We save it as “major_loc" raster.

Since the layer has already have all
its value set to 1 and 0, which is
exactly what we want in final step,
we can jump step 3 of reclassify.
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Step 3: Zonal Statistics — Mean Step 4: Discussion
. Zonal Statistics We keep using countries as the zoned We need to know if there is indeed some countries that have all its territory
layer, since final raster should answer null in ecozones before we decide to exclude them or not. Here is a list of steps
]I""“tt SR RS i the question based on country level. that can find all “0" pixels in percentage raster of step3: -
1 untries
ﬁxwfield However, the generated map shows a. Raster Calculatorf =, raster calculator Eaimuie
- there are some "0" pixels. This means i
nput value raster N . Map Algebra expression
hajor_Loc the proportion of largest landscape in SetNull (“percent_goa" != 0,
.. O . =
S — some countries is 0 percent, which is gyi“ i ~ “percent_goal”)
. o . nuil_ous
[C:\Users\l{evin LongiDocumentsiFenn'18 Springilak  WION(Q IntUItIVely. <>per;ent£oal L2 i i . . .
Statistics type (optional) . X . O major_loc | 4 ThlS will Identlfy all the 0
EAN Since | have explained in step 1 that the gﬁﬂl_em = pixels and make null all
. . . major ] .
A Epine Nalaba i, caloslativas (rpbtonsl) “NoData" pixels in landscape will make @ e - other pixels
some countries "null”, this will make all ecozones vl
the pixels 0 in step 2, thus causing some 0 pixels in step 3. Setull(percent_goal” 1= 0, percent_goal)
=] W 11
b.Zoom to Layer: mo | & copy
® O null_o| X Remove
. . ® [ perce|
nght CIICk the Iayer @ O major Joins and Relates >
you just generated. ® O folled_
Th ” d I ” =0 major|‘4/ Zoom To Layer
is will display a ® 0 coun| T Zoq——iiies
0 pixels within your ® O ecoz @ Zog <70M 1O VM
Visi Zoom to the extent of the
screen selected layer
Da
Edit Features »
<> Save As Layer File...
&;) Create Layer Package...
f Properties...
<
» c.Raster to Polygon : |\ Raster to Polygorn
. . I t t
- Do this step for countries |
! lcountnes
raSter' Field (optional)
. COUNTRY
(Remember unchecking Lutput e
‘ the “Slmpllfy p0|y90n"““) |C:\Users\Kevin Long\Documents\Penn'18 Sprin
percent_goal ! Y
Mean-Percentage [Isimplify polygons (optional)
- High :98.4107%
| Low: 0 | -

majr_loc

0.0xrarLand

[ R
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d. Look at Polygon Attribute:

Select all the polygons within your screen, and right click to check the
attribute.

File Edit View Bookmarks Insert Selection Geoprocessing Table

O2E& BB x| |- |[:40000 - B T X @@ %
® Q@ F I 4 1 DK@ 7 ] Networ name countsy
x - 5 ; FID | Shape * | Id | gridcode couNTRy.

* C<1 25 {1008 M8, B peis gon 3698 e
able Of Contents 2 x 700 [Polyson 3701 ves
ST o 707 [Polygon 708 ves
EEECE] 708 [Folyson 709 ves
5 710 |Polyson 711 ves
15 :yers ‘ 714 |Polyson 715 ves
B M 716 |Polyson 717 ves
= & Copy 720 [Polyson 721 ves
g X Remove 730 [Polygon 731 ves
& 0O coun 745 Polyzon 746 ves
E Open Attribute Table 783 |Polyson 784 ves
5 M uncg ~ 5 784 |Polyson 785 ves
mo Open Attribute Table 785 |Polygon 7 ves
@ 7 z 792 [Polyson 7 ves
@ O null | ) Open this layer's attribute 793 |[Polyson X o
® O per °| table. Shortcut: CTRL + 81 ves
© 0 maj { double-click layer name OR , 381 ves
CTRL + T. 1 ves
@ O full_ ==
@ O majd Selection » =
@ O cour =
50 ecod  Lobel Features £

ves
ves
ves
ves

Edit Features >

S Convert Features to Graphics...

BB R EE R EE R R EEEEE R R R R R R EEEE R G R R R E R R R R

3911 ves

3917 ves

3924 ves

Data » 3928 ves

< Save As Layer File.. 9 ives
g Folyson s ives
> Create Layer Package... 3967 |Folvson 6 ves
: 3971 |Folvaon 7 ves

Ef Properties... | 2977 [Polveon 7 ves
| 2989 |Folvson 3990 ves

3993 [Folson 3994 ves

jmEien 3954 [Folvson 3995 dives

3996 [Folyson 3%e7 dives

See? All the pixels are from one country! Maldives! 4—‘

(This is a very tricky but lucky step. If we have more than a country in the screen, we
will also do “raster to polygon" to raster in step a, and then select all country polygons
than intersect with this "0" polygon. This will involve the vector knowledge, so I try not
to do it in this semester.)

Finding the special "null-ecozone-type" country, we can exclude it and
generate the final map we need to answer the goal question.

# Raster Calculator

e. Raster Calculator:

FOI'mUla Map Algebra expression
SetNull (“percent_goa" == 0, “percent_goal”) [ el -
P -9 " P -9 > percent_goal =l
. . . <>major_loc |
This step will set all the 0 pixels null and keeps all & fil e e
other pixels the same value. < major —
<>counb'ies [ 1 2
<>emzones
v 0

| SetNull("percent_goal™ == 0, "percent_goal”)

Step 5 : Final Grid

-
null_out N
Mean Percenta%e
- High : 98.4107% T 1T 1T 717 T 7T 71771
0 500 1,000 2,000 Miles

Low : 8.32978%

We can se from the legend that the most uniformed country has 98.4 percent
of its territory the same type of landscape. The lowest only has 8.33 percent
of its territory the same type of landscape. (This map is based on current
ecozones raster and did not take other types of landscape into consideration.
Nor did this map regard all unclear types of landscape as a single type,
because this will make Maldives 100 percent uniformed in its territory
landscape. If we can find an ecozone raster that overlay perfectly with territory
map, we will get the most correct answer.)





