ArcGIS Python Field Calculations

.cal files you can save or load and share

Field calculator is GUI to
arcpy.CalculateField _management( )

Python or VB scripts
Built-in numeric,datetime, string functions

http://nrm.salrm.uaf.edu/~dverbyla/nrm638


Presenter
Presentation Notes
The field calculator script can be shared by saving to a .cal file.


Common String Functions

L] 5how Codeblock
txtField1 txtField2 _

] zample Text sample text el =
| more sample Text More =ample text ItxtField 1. capitalize ()
| Even more sample Text Even more =ample text

: : || Show Codeblock

| txtField1 txtField2 P

JSEI‘I‘IIIIlETE?’.‘t sample text :
J more sample Text more sample text xtField 11 lower ()
J Even more =ample Text even more =ample text

: : || Show Codeblock
| txtField1 txtField2 _
| sample Text SAMPLE TEXT shortfield =
| more sample Text MORE SAMPLE TEXT txtField 1! upper()
J Even more =ample Text EVEN MORE SAMPLE TEXT
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Presenter
Presentation Notes
The built-in Python function syntax is object.function()


Common String Functions

tutField1

txtField? [ show Codeblodk

zample Text
more sample Text
Even more sample Text

zample text

more sample text

tutField2 =
ItwtField 1! replace (" Text", “text”)

Even more sample text

txtField1 txtField2
zample Text Text
more =ample Text Text
Even more sample Text Text

Pre-Logic Script Code:

def getLastWord(strvar):
#function uses .split to oreate space-delimited list
IstStrings = strvar.split(™ ©)
lastString = IstStrings[ (len(lstStrings)) - 1]
return lastString

tutField2 =
get astWord( txtField1!)
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shortField | shortFld2 1| [ |Show Codeblock
-3 5| shortFldz =
: ¢ abs( 1shortField!)
g 9
dblField shortFld2 ; - ‘Ird ““““““““ -
0120337 0 L=
1 925391 1 int({ 'dblField! }
g 7472592 g
dbiField shortFld2 []Show Codeblock
0.120337 0l shortFidz =
1.925391 1
. | dblField!
g 747207 9 math. floor{ !dblField! )
dblField shortFid2 1| [_|Show Codeblock
0.120337 1| shortFld2 =
1.825391 20| math. ceil( 1dblField! )
g 747252 10
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Common Numeric Functions

Functions:

math.acos( )
math.acosh( )
math.asin( )
math.asinh( )
math.atan( )
math.atan2( )
math.atanh( )
math.ceil( )
math. copysign( )
math.cos( )
math.cosh( )
math.degrees( )


Presenter
Presentation Notes
In these examples, abs is for absolute value, int is for nearest integer, math.floor() converts down to  integer, math.ceiling converts up


Field Calculator

Parser

() VB Script (*) Python

Fields: Type: Functions:
today =l time. strftime (" %6d/%m, %
day O Number datetime.datetime.naw( )

datetime. timedelta{secon:

Field Calculator

Parser
(¥)¥B Saript: () Pythan
Fields: Type: Functions:
today = Date ( )
day © Number DateAdd { )
. DateDiff ( )
O string DatePart { )
(%) Date Mow ( )
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Presenter
Presentation Notes
The VB Script time functions are more useful when dealing with datetime fields.


Common VB Date Functions

nowDate | shortField shortField =
| 2512011 36 DatePart ( "y", [nowDate] )
| 2502011 36
| 2572011 36
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nowDate | shortField shortField =
2152011 2 DatePart { "m", [nowDate] ) nowDate [ shorifield  §
21572011 201
21502011 2 21572011 201
2502011 2 2512011 2011
21572011 201
21572011 201
21572011 201
= 21572011 201
J nowDate E shortField ; sheriFekd = 2/5/2011 2011
- c 2/5/2011 2011
JE"I""'EDH — DatePart { "d”, [nowDate] ) 24512011 2011
| 2152011 5
252011 2

shortField =

DatePart ([ “yyyy", [nowDate] )


Presenter
Presentation Notes
The VB DatePart function can return day of the year, month, day, or year as an integer value.


nowDate nowDate
2/5/2011 nowDate = 5/5/2011
2/5/2011 DateAdd (m™,3, [nowDate] ) 5/5/2011
2/5/2011 5/5/2011
nowDate nowDate |
5/5/2011 nowDate = 4/5/2011
5/5/2011 DateAdd ("d",-30, [nowDate] ) 4/5/2011
5/5/2011 4/5/2011
nowDate | nowDate |
Date =
4/5/2011 rowa - - 4/5/2001
41512011 DateAdd (Cyyyy™,-10, [nowDate] ) 4/5/2001
41512011 41512001
_ oldDate | nowDate |shortField
shortField = 1/30/2011  2/5/2011 6
DateDiff ("d”, [oldDate], [nowDate] ) 2/1/2011 2/5/2011 4
2/2/2011 2/5/2011
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Presenter
Presentation Notes
The DateAdd function returns a date value and can be used to add 3 months, subtract 30 days, or subtract 10 years in this example.  The DateDiff function returns an integer value using the first parameter, in this example “d” for number of days


Field Calculator
g - Parser
@,"'IESD-IPE.- O F"{,I"H'IIIII'I O VB Script
Fields: = Functions: Fields: Type: Functions:
;I ra '\I = .
O:JEL—HD @ Murnber ig-sl ;‘ :I OBIECTID =l {E} Number |T|E|t|'|.|DQ ].Di :l M
'?’H;EE o Cos P Shape maﬁ.lugdlgr(\; B
String S TYPE ) string math.modf{ )
Shape_Length ,Ei);pr"«l’ Shape_Length - math.pi(} .
Root_Length ) Date Int P Root_Length () Date maﬁ,pn;k )
L math.radians( )
L'.:'g ,i Y math.sin{ )
Sin » math.sinh(}
Sqr L math.sgri()
Tan () math.tan( ) %
math.tanh(} L
math.trunc() v

[v] Show Codeblock B D E] [] Show Cadeblack E] D E

Pre-Logic Script Code: Fre-Logic Script Code:

dim sqr_Roat

sgr_Root = 5gr { [Shape_Length] ) sqr_Root = math.sgrt{ 15hape_Length!)

Root_Length = Root_Length =
sgr_Root

sgr_Root

[ Clear ] [ Load... ] [ save... ] [ Help ] Field Calculator

I i ] [ Cancel ] There was a failure during processing, check the Geoprocessing Results window for details.
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Presenter
Presentation Notes
The field calculator VB Script computes the field Root_Length as the square root of the Shape_Length of each polyline.  The same operation fails when we use Python scripting instead!


| |
o LFNE
= - | B My By (O el x [#] Show Codeblock
Pre-Logic Script Code:
OBJECTID | BEARS ID | testiD def myFunction{x):
a0 Y a0 return x + 10
31 32 41
32 33 472
testID =
myFunction( |CBIECTID!)
Lo | et
Pre-Logic Script Code:

def myFunction(x): —
return x + IBEARS_ID! () Failed to execute. Parameters are not valid.

ﬁ ERROR. 000933 : Python syntax error: Parsing error <type 'exceptions.SyntaxError' =: inva
£ Failed to execute (CalculateField).

testlD =
myFunction( 10BIECTID!) http://nrm.salrm.uaf.edu/~dverbyla/nrm638



Presenter
Presentation Notes
The first function worked…objectID + 10 is returned to testID.  The second function fails because the field !BEARS_ID! Is in the function!


Pre-Logic Script Code:

OBJECTID | BEARS_ID

def myFunction(x1,x2):

30 31 return x1 + x2

31 32
32 33

testlD =

myFunction{ |OBJECTID!, |1BEARS_ID! )
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Presenter
Presentation Notes
The problem was solved by passing the 2 fields (!OBJECTID!,!BEARS_ID) to the function


N — i — f

0.120337 0.077531
1.925391 0.105874
9747282 0.019037
30.806258 0. 453266
75.210559 0.354507
155.956679 0.851536
288.925001 0.045239
45290012 0.44500&
F89.530686 0.952365

1203.369434 0.52570&

Pre-Logic Script Code:

def makeRandom(dblvar):
'returns random number from 0.0 to 1.0°
impaort random
return random.random()

dblFld2 =

makeRandom( 'dblFId21)
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Presenter
Presentation Notes
This function imports the random module and then creates random numbers from 0.0 to 1.0 for each record.


Field Calculator

Parser ———— I
O VB Seript ®2ython;
Figlds: Type: Functions: I
=l . .--
Shape .conjugate) e
MOMTH_ © humber .denominator () 3
q | Season : Jirnag i
O string Jnumerator() =k
i
Date real)
Ops .a5_integer_ratio)
Jfromhex()
hex()
Jds_integer()
math.acos( )
i math.acosh()
math.asin_( - _ v
W W
ShD.n’-. Codeblock E E] B
W Pre-Logic Script Code:
1 def calc_Season{month): ~
4| | Freturns Winter, Spring, Summer, Autumn based on month value 3
if (monthin (12,1,2) : 3
7 season = "Winter'
elif{ manth in (3,4,5) 1
L SE3s0n = Spring v
csl Sessan( VT " | Shape- | MONTH | Season |
__|Point 2 Winter
Point 2 Winter
Clear ] [ Load... ] [ Save... ] [ Help ] — Point 3 Spring
__|Point 3| Spring
| [ Ok l [ Cancel ] Pnint 3 8nrinn
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Presenter
Presentation Notes
Here we create a text field for season of year based on the Month integer value.


class

Hame

Black Spruce

Scrub

Sedge Meadow

White Spruce

Black Spruce

Scrub

Sedge Meadow

Scrub

White Spruce

Black Spruce

Black Spruce

Scrub

Scrub

Black Spruce

Black Spruce

White Spruce

Scrub

Sedge Meadow

White Spruce

Sedge Meadow

Black Spruce

Scrub

e I R R = R =R A R e R R R R A R R R R r R S B = R e ]

Scrub

DrnE[

Parser
() VB Script

Fields:

QI
class
Marme

Show Codeblock
Pre-Logic Script Code:

Type:

zl
(%) Number

() string

(O Date

def veghlame (vclass):
if (volass == 11

elif (vclass == 2):

veghlame = 'Balsam Polar’

veghame = 'Quaking Aspen’

'return vegclass string based on dass integer valug'

Mame =

veghlame( Iclass!)
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Field Calculator

Parser
) VB Script

Figlds:

QD
class
Marne

Shove Codeblock
Pre-Logic Script Code:

Type:

=l
{¥) Mumber

) string

ODate

Funct

.CONj
dene
Jimac
Jnum
reall
85_l
from
el
Jds_in
math
math
math

W1

def veghame (vilass):

veaDict = {1'Balsam Paolar', 2:'Quaking Aspen’, 3:"Alaskan Birch'",
'Larch’, 5:"White Spruce’, &:'Black Spruce'l,
,Scrub’, 8:"Sedge Meadow';

return vegDict.get{vdass, Unclassified’)

Marne =

veghlame| Iclass!)



Presenter
Presentation Notes
Sometimes using a dictionary is a better approach than an if-elif block


Cumulative calculations

obal variable, starting with value of zero

-def cumulate(newValue):

- If ( [astValue > 0):

- else:

lastValue =0

‘function to accumulate newValue "
global lastValue #will not lose |when return from function

lastValue = lastValue + newValue

lastValue = newValue
return lastValue
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zhortField shortFld2 Preogic Script Code:

0 0 lastValue =0
1 1 def cumulate{newvalue):
g 10 “function to accumulate newvalue *

global lastValue

30 a0 if [ lastValue = 0):
o 113 lastValue = lastValue + newvalue
155 270
200 200
492 1050 | | shortFld2 =
T35 1839 cumulate( !shortField!)
1203 J042
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Presenter
Presentation Notes
shortFld2 accumulates the values from shortField…useful for computing total time traveled or distanced traveled with location points that have a time or distance field.
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