GIS lll: GIS Analysis
Module 1: Spatial Analyst

*** Files needed for exercise: MN_ozone_monitors.xls, MN_tracts_2000sf1.shp

Goals: To learn how to use the Spatial Analyst toolset, specifically interpolation and zonal tools, to
perform GIS analyses.

Skills: After completing this exercise, you should be familiar with raster based analyses and the Spatial
Analyst toolset.

Mapping point level data:
1. Open ArcMap.
2. Add the table MN_ozone_monitors.xls > sheet 1.
3. Open the table. These are ozone monitoring stations. We can see that they have latitude and
longitude, as well as a mean ozone value.

|5TATE_CODE | COUNTY_CODE | SITE_ID | LATITUDE | LONGITUDE | CITY_CODE | MEAN_OZ0HE

27 | 3 1001 43.40134 -93.203506 17436 0.0413

u 27 3 1002 4313765 -83.20772 G352 0.0413
u 27 3 2013 | 4658315811 -95.946272 13532 0.0394
u 27 17 7416 4670327 -82.52577 12160 0.0333
u 27 33 J204 4539674 -94 1303 300 0.04
u 27 49 2302 | 44473734 -93.012611 0 004351
u 27 [ 3| 47848622 -91.495374 0 0.0369
u 27 g3 4210 44 4435 -85.81739 40635 0.0442
u 27 =] 3031 46.2033 -893.73843 43310 0.0367
u 27 109 3005 | 435996503 -92 430366 24530 0.0414
u 27 137 34 43412773 -92.329167 0 0035
u 27 137 a0 4631326 -92.03936 17000 0.0322
u 27 139 205 | 44791437 -893.5129354 29330 0.0403
u 27 145 3032 | 455495839 -94.13345 6396 0.0339
u 27 163 5015 4311728 -82.89532 0 0.0426
u 27 171 20 4520916 -93 66521 27346 0.0409

4. Map the monitor stations by right clicking on the table on choosing Display XY Data. The
Latitude and Longitude fields should be filled in for you. For the coordinate system choose
Geographic Coordinate Systems > North America > NAD 1983. Click ok to get a restricted
functionality error, and click ok to map the data.
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Display XY Data

& kable containing ¥ and ¥ coordinate data can be added ko the
map as alaver

Choose a kable from the map or browse far anather table:

=

Specify the fields for the ¥, ¥ and £ coordinates:

¥ Field: |LONGITUDE v
¥ Figld: |LATITUDE v|
Z Field: | =Mone = o |

Coordinate Swskem of Input Coordinates

Descripkion:

eographic Coordinate Svstem:
Marmne: GCS_Morth_fmerican_1983

[]show Details

Warn me if the resulting laver will have restricked Funckionality

[ oK l [ Cancel ]

Now add MN_tracts_2000sf1.shp. Change the coordinate system of the data frame to match
that of the shapefile.

Export the Sheet1SEvents layer to a permanent shapefile by right clicking and choosing Data >
Export Data and saving it to your folder. Name the permanent shapefile something logical like
MN_ozone_monitors.shp.

We now have ozone values at 16 points across the state. However, we want a continuous
surface of values so that we can get a value for ozone anywhere in the state.



(-N
GIS lll: GIS Analysis
Module 1: Spatial Analyst

Interpolation:
1. First, make sure the Spatial Analyst Extension is turned on by going to Customize > Extensions
and checking Spatial Analyst.

Extensions

Select the extenzions you want to Lze.

30 Analyst

ArcScan
Geostatistical Analyst
M aplex

Metwork, Analpst
Fublisher
Schematics
Spatial Analyst
Tracking Analyst

OEROOROOO0O

Dezcription:

Spatial Analyst 10.0
Copyright ©1393-2010 ESRI Inc. All Rights Rezerved

Frovides spatial analyzis tools for uge with razter and feature data.

About Estengions

2. In ArcToolbox, find the Spatial Analyst Tools and click Interpolation. We are going to use the
IDW tool, which stands for Inverse Distance Weighted. This is one of many interpolation
techniques.

= @ Spatial Analyst Tools
& Conditional
& Density
& Distance
&5 Extraction
& Generalization
& Groundwater
& Hydrology
-8 Interpolation
. g
\\,
"r\ Eriging
"r\ Matural Meighbor
"rx% Spline
=" Spline with Barriers
%, Topo ko Raster
,ar\% Topo ko Raster by Fi
,ar\% Trend
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3.

4.

In the IDW dialog box, the Input point features should be our MN_ozone_monitors. The Z value
field is the field that contains the value that we would like to interpolate. In this case, it is called
MEAN_OZONE. In the Output raster box, choose a location and name for your raster. Keep in
mind that raster names can only be 13 characters long.

A
Input point features —
|Exp0rt_0utput_3 ﬂ @
Z walue Field
| MEAN_QZOME v |
Oukput raster

| @4 Staff_UsersiBen\ozone_surface | @

Qukput cell size (optional)

| 0.017402792 | ﬂ

Power (optional)
2 |

Seatch radius (optional)

Search Radius Settings

MHumber of points:
b axirmunn distance: I:l

[ [0]4 ] [ Cancel ] lEnvirnnments... l [ << Hide Help

]

Leave the other fields alone for now and click the Environments button on the bottom of the
dialog box. Click on Processing Extent and change the Extent to be the same as the MN_tracts.
This ensures that the whole state will be covered.

#% Environment Settings

[

¥ Workspace
¥ Output Coordinates

# Processing Extent
Extent

'E-arruz as layer MM_tra v| @
Top
| 5472414.143678 |
Left Right
| 189775.380341 | | 762236.955841 |
Bottom B

| 4816289.746163 |

Snap Raster

=

¥ XY Resolution and Telerance

¥ M Values

¥ 2 Values

|

oK l [ Cancel ] [ <= Hide Help
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5. Click OK twice to run the tool. A surface is produced. You can change the look and color of this
surface in the symbology tab of the raster. We now have an estimated ozone value for every

location in Minnesota. You can find the value at any point by using the Query tool 2 and
clicking to find the pixel value.

Using Zonal Statistics:
1. Now let’s find the mean ozone value for each census tract in Minnesota. In the Zonal tab of the
Spatial Analyst tools, find the Zonal Statistics tool.
2. The Input raster or feature zone data is the layer that contains the zones we want to use. In this
case, it is our tracts.
3. The Zone field needs to be a unique ID for each zone we want to use. Since we want each tract
to be its own zone, use the FID, which is unique for every tract.
4. The Input value raster is our ozone surface. Choose an output path and name.
Make sure the Extent is set to the same as MN_tracts in the Environments window.
6. Finally, choose MEAN for the statistics type (or another type if you prefer).

o

(zone field in below graphic should read FID)

%, Zonal Statistics

Input raster or feature zone data

|MN_tracts_2000sf1 | g
Zone field

| STFID v|
Input value rasker

||:|zone_surface ﬂ @
Oukput rasker

| @:43baff_UsersiBenlozone_tracts |
Statistics kype (optional)

| MEAN v|

lgnore MoData in calculations [optional)

(o] l [ Cancel ] lEnvirunments... ] [ <« Hide Help
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If you have time...
Try out some other interpolation methods like kriging or spline and see how they change the results.



