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This guide was created by the staff of the GIS/Data Center at Rice University and is to be used 
for individual educational purposes only. The exercises outlined in this guide require access to 

particular software and datasets which are available at Fondren Library. 
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Obtaining the Tutorial Data 

Before beginning the tutorial, you will copy all of the required tutorial data onto your Desktop. 
Follow the applicable set of instructions below depending on the particular computer you are 
using. 

Accessing tutorial data from Fondren Library using the gistrain profile 

If you are completing this tutorial from a public computer in Fondren Library and are logged on 
using the gistrain profile, follow the instructions below: 

1. On the Desktop, double-click the Computer icon  gisdata (\\fon-gis04) (O:)  
Short_Courses  Manipulating_Data_In_ArcGIS_Series > 
Data_Interpolation_and_Extraction. 

1. To create a personal copy of the tutorial data, drag the InterpolationTutorialData 
folder onto the Desktop. 

2. Close all windows. 

Accessing tutorial data online using a personal computer 

If you are completing this tutorial from a personal computer, you will need to download the 
tutorial data online by following the instructions below: 

1. Using a web browser, go to the Data Manipulation and Extraction short course 
webpage at: http://library.rice.edu/gis-interpolation 

2. At the bottom of the webpage, under the Resources section, click the Data 
Interpolation and Extraction – Tutorial Data link to download the tutorial data. 

3. Unzip the InterpolationTutorialData folder. 

4. Copy the unzipped InterpolationTutorialData folder to your Desktop or another 
location of your choice. Ensure that you note the file path of the location you have 
selected. 

Any time throughout the tutorial that you see reference to the file path 
C:\Users\gistrain\Desktop\InterpolationTutorialData, you will need to substitute it with the file 
path you have just selected. 

The following step-by-step instructions and screenshots are based on the Windows 7 operating 
system with the Windows Classic desktop theme and ArcGIS for Desktop 10.1 software with an 
Advanced license. If your personal system configuration varies, you may experience minor 
differences from the instructions and screenshots. 
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Now you will examine what data is contained in each of the two tables. 

13. Right-click the Houses table and select Open. 

Note that the Houses table includes the longitude and latitude of each house that has filed an 
insurance claim. 

14. Close the Houses table. 

15. Right-click the Rainfall table and select Open. 

Note that the Rainfall table includes the longitude and latitude of each rain gauge in the hurricane 
area, as well as the inches of rainfall collected in each gauge during the hurricane. 

16. Close the Rainfall table. 

Mapping XY Data 

Both the Houses and Rainfall tables include coordinates for the longitude and latitude of each 
data point; however, in order to display this tabular data in a graphic format, you will need to 
map these points based on their XY coordinates. 

1. In the Table of Contents, right-click the Rainfall table and select Display XY 
Data…. 

2. For ‘X Field:’ select the Longitude field. 

3. For ‘Y Field:’ select the Latitude field. 

Notice in the ‘Coordinate System of Input Coordinates’ box, it defaults to the particular 
projection being displayed in our active data frame, which is currently 
GCS_North_American_1983, or the North American Datum 1983, commonly abbreviated as 
NAD 83. This is the particular geographic coordinate system of the original three feature classes 
you added to the map display. 

4. In the ‘Coordinate System of Input Coordinates’ box, click Edit…. 

5. In the ‘Spatial Reference Properties’ window, scroll down to the bottom of the list 
of projections. 

Because the coordinates are in the form of latitude and longitude in decimal degrees, you know 
you will need to select a geographic coordinate system, rather than a projected coordinate 
system. While the data could theoretically be in any geographic coordinate system, you will 
select the World Geodetic System of 1984, commonly abbreviated WGS 84, because this is the 
reference coordinate system used by the Global Positioning System (GPS). Under most 
circumstances, this will be the best coordinate system to select when mapping latitude and 
longitude coordinates. 

6. Double-click the World folder. 
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4. In the Table of Contents, uncheck the Spline_Rain layer and any other raster 
layers you turned on. 

Natural Neighbors Interpolation Method 

1. On the Standard Toolbar, click the ArcToolbox window button. 

2. In the Interpolation toolset, double-click the Natural Neighbor tool. 

3. Repeat steps 5-16 above in the Inverse Distance Weighted Interpolation Method 
section on pages 11 and 12, but rename the raster output “NN_Rain”. 

Compare the result of the Natural Neighbors interpolation to the results of the previous two 
interpolation methods. Note that it is smooth everywhere except for the distinct highs and lows 
directly around the data points, though even at the data points it is smoother than in the IDW 
interpolation method. Note also that the interpolation is limited to the area covered by the input 
points, rather than a rectangle of the same extent. 

4. In the Table of Contents, uncheck the NN_Rain layer and any other raster layers 
you turned on. 

TIN Interpolation Method 

Using the Create TIN tool, you can create a TIN based on an existing feature class. 

1. On the Standard Toolbar, click the ArcToolbox window button. 

2. Double-click the Spatial Analyst Tools toolbox to collapse it. 

3. Double-click 3D Analyst Tools > Data Management > TIN > Create TIN. 

4. For ‘Output TIN’, type “TIN_Rain” and click elsewhere to update the text field.  

Note that the output TIN is automatically located in your default geodatabase. 

5. Ensure the ‘Output TIN’ box says 
“C:\Users\gistrain\Desktop\InterpolationTutorialData\HurricaneData.gdb\ 
TIN_Rain”. 

6. Use the ‘Input Feature Class’ drop-down box to select the Rainfall feature class. 

7. In the new Rainfall feature class row, use the ‘height_field’ drop-down box to 
select the Rainfall field as shown below. 

  



G

8. E

This met
TIN and 
raster, so

9. In

10. In
R

11. U

12. F
“T

 

GIS/Data Cent

Ensure your

hod interpol
interpolating

o that it is in 

n ArcToolbo

n the 3D An
Raster. 

Use the ‘Inpu

or ‘Output 
TINRast_Ra

ter | Email gis

r ‘Create TIN

lates the rain
g across each
the same for

ox, double-c

alyst Tools

ut TIN’ drop

raster’, rena
ain”. 

 

sdata@rice.e

N’ window a

nfall data poi
h triangle. F
rmat as your

click the Da

s toolbox, do

p-down box

ame the exp

edu | Lab (713

appears as 

ints by defin
From here, it 
r other interp

ata Manage

ouble-click

x to select th

ported raste

3) 348-2599 |

shown belo

ning the verti
is very simp

polation laye

ment toolse

Conversio

he tin_rain 

er from “tin

 library.rice.

ow and clic

ices of each 
ple to conver
ers.  

et to collaps

n > From TI

TIN. 

n_rain_Tin” 

edu/gdc       

k OK. 

 

triangle in t
rt the TIN to

se it. 

IN > TIN to 

to 

       15 
 

the 
o a 



16            

13. E

14. W

15. In
c

16. R
s
ra

Compare
methods.
which ma

Now you
layers yo

17. In

Line In

You will
method y
contains 
along eac

1. In

2. O

  GIS/Data C

Ensure your

When the TIN

n the Table 
reated from

Repeat steps
ection on p
aster layers

e the results o
. Note that th
akes sense, b

u have explo
ou have gene

n the Table 

terpolatio

 now try inte
you just used
a Windspeed
ch line at the

n the Table 

On the Stand

Center | Emai

r ‘TIN to Ras

N to Raster

of Contents
m the TIN. 

s 11-16 abo
page 12 to s
s. 

of the TIN in
he triangulat
because TIN

red four met
erated in this

of Contents

n 

erpolating th
d to interpola
d field in its 
e time the hu

of Contents

dard Toolba

l gisdata@ric

ster’ window

r tool has co

s, uncheck

ove in the In
symbolize th

nterpolation 
tion method 

N files are mo

thods for int
s Point Interp

s, uncheck

he Hurricane
ate the rainfa
attribute tab

urricane land

s, check the

ar, click the

ce.edu | Lab (

w appears a

ompleted, c

the tin_rain

nverse Dista
he TINRast_

to the result
results in de
ost common

terpolating th
polation sec

all layers, e

e line feature
all point data
ble, which te
ded. 

e Hurricane

e ArcToolbo

(713) 348-259

as shown b

close ArcTo

n layer to vi

ance Weigh
_Rain layer

ts of the prev
efined and co
nly used to re

he rainfall da
tion. 

except for t

e class using
a. Recall tha

ells you the p

e layer to ma

ox window b

99 | library.ri

below and c

oolbox. 

iew the new

hted Interpo
as you did 

vious three i
ontinuous rid
epresent land

ata, so you w

he Texas la

g the same T
at the Hurric
peak average

ake it visibl

button. 

ce.edu/gdc

click OK. 

 

w raster laye

olation Meth
 the other 

interpolation
dges and val
d elevation.

will turn off 

ayer. 

TIN-based 
cane feature 
e wind speed

le. 

 

er 

hod 

n 
lleys, 

the 

class 
d 



G

3. In
T

4. F

5. E
“C
T

6. U

7. In
s

8. E

Again, yo
layers. 

9. R
1
“T

10. In
la

 

GIS/Data Cent

n ArcToolbo
TIN. 

or ‘Output T

Ensure the ‘O
C:\Users\gi

TIN_Wind”. 

Use the ‘Inpu

n the new H
elect the W

Ensure your

ou need to c

Repeat steps
5, but selec
TINRast_W

n the Table 
ayers to col

ter | Email gis

ox navigate

TIN’, type “

Output TIN’
strain\Desk

ut Feature C

Hurricane fe
Windspeed fi

r ‘Create TIN

onvert the T

s 9-16 abov
ct tin_wind f
ind”. 

of Contents
lapse their 

 

sdata@rice.e

e to 3D Anal

TIN_Wind” 

’ box says 
ktop\Interpo

Class’ drop

ature class
ield as show

N’ window a

TIN to a raste

ve in the TIN
for the inpu

s, click the 
symbologie

edu | Lab (713

lyst Tools >

and click e

olationTutor

-down box 

 row, use th
wn below. 

appears as 

er, so that it 

N Interpolati
ut TIN and n

minus sign
es. 

3) 348-2599 |

> Data Mana

elsewhere to

rialData\Hu

to select th

he ‘height_f

shown belo

is comparab

tion Method
name the ou

n next to all 

 library.rice.

agement > T

o update th

rricaneData

he Hurrican

field’ drop-d

ow and clic

ble to the oth

d section on
utput raster

of the raste

edu/gdc       

TIN > Create

e text field.

a.gdb\ 

e feature cl

down box t

k OK. 

 

her interpolat

n pages 14 a
r 

er and TIN 

       17 
 

e 

.  

lass. 

o 

tion 

and 



18            

Extra

All of the
estimates
particular
for each 
compatib
aspects o
GIS and 

Extract

1. O

2. In

3. D

4. U

5. U
c
T
th

6. C

7. E
c

 

  GIS/Data C

acting D

e raster inter
s over the en
r locations o
of the house

ble format fo
of data manip
used for oth

ting Multi 

On the Stand

n ArcToolbo

Double-click

Use the ‘Inpu

Use the ‘Inpu
reated earli

TINRast_Win
he extracted

Check Biline

Ensure your
lick OK. 

Center | Emai

Data 

rpolations yo
ntire hurrican
of the individ
e locations fr
or the insuran
pulation, sin

her procedure

Values to

dard Toolba

ox, double-c

k Spatial An

ut point fea

ut rasters’ d
ier one at a 
nd. The ord
d value colu

ear interpola

r ‘Extract Mu

l gisdata@ric

ou have crea
ne area, but y
dual houses f
rom each of 
nce company

nce interpolat
es. 

o Points 

ar, click the

click the 3D

nalyst Tools

atures’ drop

drop-down 
time: IDW_
er in which
umns will a

ation of val

ulti Values t

ce.edu | Lab (

ated for wind
you are only
filing insura
the five rast
y to use. Ext
tion is useles

e ArcToolbo

D Analyst To

s > Extractio

p-down box 

box to sele
_Rain, Splin
 the rasters
ppear in the

ues at poin

to Points’ w

(713) 348-259

d and rain pr
y interested i
ance claims.
er layers you
tracting data
ss if the resu

ox window b

ools toolbo

on > Extrac

to select th

ect all five in
ne_Rain, NN
s are listed 
e output fea

nt locations.

window app

 

99 | library.ri

rovide contin
in the data va
You will ex
u just create

a is one of th
ults cannot b

button. 

ox to collaps

t Multi Valu

he Houses l

nterpolation
N_Rain, TINR
is the same
ature class 

. 

pears as sho

ce.edu/gdc

nuous value 
alues at the 

xtract point d
d in a databa

he most impo
be taken out 

se it. 

ues to Point

layer. 

n rasters yo
Rast_Rain a
e order in w
attribute ta

own below 

 

data 
ase-
ortant 
of 

ts. 

ou 
and 

which 
able. 

and 



G

The Extr
of your e

8. In
T

Notice th
values of
estimates
value of t

9. C

You are n
company

10. A
s

Exportin
class, as 

11. U

The outp
geodatab
Interpola

12. F

13. U
C

14. F

15. U

16. E

GIS/Data Cent

ract Multi Va
existing Hou

n the Table 
Table. 

he five new f
f each of the 
s resulting fr
the Spline in

Close the att

now ready to
y without hav

At the top le
elect Expor

g from the a
you exporte

Use the ‘Exp

put table loca
base will not 
ationTutoria

or ‘Output t

Use the ‘Loo
C:\Users\gis

or ‘Name:’, 

Use the ‘Sav

Ensure your

ter | Email gis

alues to Poin
ses attribute

of Contents

fields added 
five rasters 

rom the four 
nterpolation 

tribute table

o export the 
ving to use A

ft of the Att
rt…. 

attribute table
d previously

port;’ drop-d

ation default
be accessibl
lData folder

table:’, click

ok in:’ drop-
strain\Deskt

replace “E

ve as type:’ 

r ‘Saving Da

sdata@rice.e

nts tool simp
e table, which

s, right-clic

to the end o
at each hous
different int
is the most d

e. 

data table in
ArcGIS softw

tribute Tabl

e will export
y from the Ta

down box to

s to you defa
le without A
r, but outside

k the Brows

-down box t
top\Interpol

xport_Outp

drop-down

ata’ window

edu | Lab (713

ply adds a fie
h is why you

k the House

of the existin
se location. N
terpolation t
different from

nto a format 
ware. 

e, click the 

t only a data
able of Cont

o select All 

fault geodatab
ArcGIS, so yo
e your Hurri

se button. 

to select yo
lationTutori

put” with “H

n box to sele

w looks like 

3) 348-2599 |

eld for the va
u were not a

es layer and

ng attribute ta
Notice also t
techniques. A
m the other 

that can be u

Table Optio

a table, rathe
tents. 

records.  

abase, but a t
ou will need
icaneData g

our 
ialData folde

Houses_Rai

ect Text File

that shown

 library.rice.

alue of each 
sked for an o

d select Op

able which c
the differenc
At many hou
interpolation

used by the 

ons button 

er than a com

table saved i
d to save the 
geodatabase. 

er. 

in_Wind”. 

e. 

n below and

edu/gdc       

raster to the
output locati

pen Attribute

 

contain the 
ces in rainfa
use locations
n method va

insurance 

 and 

mplete featur

nside a 
table inside 

d click Save

       19 
 

e end 
ion. 

e 

all 
s, the 
alues. 

re 

your 

e. 



20            

17. C

18. W

Now you
locations
estimates

19. C

Note that
did not c
environm
adding th

Raster 

Your fina
calculatio
will perfo
many fun
constant,

For this e
common 
across th
inches un

1. In
R

  GIS/Data C

Click OK. 

When asked

u have what t
s of the hous
s to use in co

Close the Ho

t if you simp
are about sy

ment, you cou
he values to t

Calculatio

al project inv
ons on a cell
orm a simple
nctions, such
, or removing

example, you
discrepancy
e state. Ther
niformly acr

n ArcToolbo
Raster Calcu

Center | Emai

 if you wan

the insuranc
es in questio

ompleting a 

ouses attrib

ply wanted a
ymbolizing o
uld have use
the end of yo

ons 

volves work
l-by-cell bas
e calculation
h as adding o
g a predeterm

u have learn
y. Each gaug
re are severa
oss the inter

ox, in the Sp
ulator. 

l gisdata@ric

t to add the

ce company i
on, as well a
damage quo

bute table. 

a table contai
or working w
ed the Sampl
our existing 

king with the
is and outpu

n using the ra
or subtractin
mined “null”

ned that the r
ge misrepres
al ways you c
rpolated rain

patial Analy

ce.edu | Lab (

e new table 

is looking fo
s the corresp

ote for your c

ining the val
with the point
le tool which
feature clas

e raster calcu
uts the calcul
aster calcula

ng one raster
” value. 

rainfall data 
ented the rai
could approa

n raster to pra

yst Tools to

(713) 348-259

to the curre

or: a single te
ponding rain
customers. 

lues of multi
ts any furthe
h outputs a s
s attribute ta

ulator. The ra
lation results
ator, but the r

from anothe

collected fro
infall amoun
ach this prob
actice using 

oolbox, dou

99 | library.ri

 

ent map, cl

ext file conta
nfall and win

iple rasters a
er in the Arc
separate tabl
able. 

aster calcula
s in a new ou
raster calcul
er, multiplyi

om the rain g
nt by two inc
blem, but yo
the raster ca

uble-click M

ce.edu/gdc

ick No.  

aining the 
nd speed 

at each point
cMap 
le, rather tha

ator performs
utput raster. 
lator can per
ing a raster b

gauges had a
ches uniform
ou will add tw
alculator. 

ap Algebra

 

t and 

an 

s 
You 

rform 
by a 

a 
mly 
wo 

> 



G

2. U
s

3. C

4. F
“

5. E

The new 

6. In

7. O

8. In

9. In
la

10. A

In the ‘Id
greater th
across th

You have
extractin
including

Last updated

GIS/Data Cent

Under ’Laye
tretch the ‘R

Click the + 2

or ‘Output 
IDW_Rain_2

Ensure your

raster will b

n the Table 

On the Tools

n the Map D

n the ‘Identi
ayers>. 

Again, in the

dentify’ wind
han the value
e raster. 

e now learne
g raster data
g mapping X

d 10/16/12 

ter | Email gis

rs and varia
Raster Calc

2 (plus two) 

raster’, rena
2”. 

r ‘Raster Ca

be added to t

of Contents

s toolbar, cl

Display, clic

ify’ window

e Map Displ

dow, notice t
e of the IDW

ed multiple m
a at point loc
XY data. 

sdata@rice.e

ables’, doub
culator’ win

buttons. 

ame the exp

alculator’ wi

the map. 

s, check the

lick the Iden

k anywhere

w, use the ‘Id

ay, click an

that the valu
W_Rain raste

methods of i
cations. You 

edu | Lab (713

ble-click the
dow to be w

ported raste

indow looks

e IDW_Rain

ntify tool. 

e within the 

dentify from

nywhere wit

ue of the IDW
r. Click a few

nterpolating
have also re

3) 348-2599 |

e IDW_Rain
wider to see

er from “ras

s like that s

n layer to tu

 raster laye

m:’ drop-dow

thin the rast

W_Rain_2 ra
w more poin

g point and li
eviewed skil

 library.rice.

n layer. (You
e all options

stercalc” to

shown below

 

rn it on. 

er. 

wn box to s

ter layer. 

aster is appro
nts to confirm

ine data into
lls from othe

edu/gdc       

u may need
s.) 

o 

w and click

select <Visib

oximately tw
m this is true

o raster data a
er short cours

       21 
 

d to 

k OK. 

ble 

wo 
e 

and 
ses, 


