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Calculate Geometry Using Python

ArcGIS Pro

The Calculate Geometry function is only available in ArcGIS Pro 2.2+. When using an older
version to calculate feature geometries to existing fields, a Python expression must be used.

Calculate Acreage

These calculations will depend on the spatial reference of the feature class, not the data frame.
1. Open the layer properties by right-clicking the map in the table of contents and selecting

Properties.
2. Check the layer Spatial Reference to be sure it has the WGS84 Geographic Coordinate
System.

Layer Properties: Event Polygon X
General g | v Spatial Reference i
Metadata

Geographic coordinate system  GC5 WG5S 1984
Source
. WHKID 4326
Elevation
Sliction Authority EPSG
Dl Angular Unit Degree (0.0174532925199433)

3. Open the Event Polygon attribute table, right-click the Acres field, and select Calculate
Field. Alternatively, click Calculate and select Acres as the field name in the
Geoprocessing pane.

8 Event Polygon X

Field: FH Calculate | Selection: -'i-?Zu:u:um To ?é Switch ] Clear [ Delete
4 Map Method Comments Acres ||Delete this feature? | Label Fe
| <nut> <Null> <Nulls >+ Sort Ascending . Co
Click to add new row. ad Sort Descending
T Custom Sort...
FH Hide Field
E Calculate Field l}
Byl >ummarze
By Fields
- - I

E B 1 of 1 selected
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4. Enter !shape.geodesicArea@acres! into the expression field and click Run.

Geoprocessing ok %
© Calculate Field =
Parameters | Ervironments (7
Input Table
Event Polygon '| it
Field Mame
i Acres *l

% Expression

Fields ? Helpers T

OBJECTID 2| | .conjugate() 2

SHAPE I .denorninator() I

SHAPE_Length Jdmag()

SHAPE_Area .numerator()

Incident Mame real()

Feature Category (P a5_integer_ratiof)

Collectar Mame fromhex() . .

- - H—_— . 5. The Acres field will now be populated.
Insert Values R S & Event Polygon X
Gl54cres = e
lshape.geodesicArea@acres! : Field: (3 (3 B2 Sm £ _:

4 Comments Acres elete this featur
Code Block |<Nu||:- 324,799153
Click to add new row.
5 v =
Run i_'
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Calculate Line Lengths

These calculations will depend on the spatial reference of the feature class, not the data frame.

1. Open the layer properties by right-clicking the map in the table of contents and selecting

Properties.
2. Check the layer Spatial Reference to be sure it has the WGS84 Geographic Coordinate
System.
Layer Properties: Event Line X
F 3 r
General v Spatial Reference
Metadata
Geographic coordinate system  GCS WG5S 1984
Source
. WEKID 4326
Elevation
Salsetian Authority EPSG
Display Angular Unit Degree (0.0174532525199433)

3. Open the Event Line attribute table, right-click the LengthFeet field, and select Calculate
Field. Alternatively, click Calculate and select LengthFeet as the field name in the
Geoprocessing pane.

&= EventLine X -

Field: E Add E Delete EE Calculate | Selection: ?Ea. Switch =
| gdentlD  UnitiD ~ GeometrylD I LengthFeet [JIRWINID GloballD .
| COABC <Null> 2N z¥ ot Ascending |DOBEDS5B-E174-4EC3-B99C-792169FES4B6!
COABC <Nulls <N a¥ Sort Descending 14702C154-FC08-4002-9BAD-07F65215C9A7)
COABC <Null> <N 1 Custom Sort.. E46F 1 CEA-FABF-4F2F-AB2D-FRF22ARA2860)

COABC <Null> <N T HideF 1450009B.C-BI9E-46FF-BATE- 1344FTCASATE)
| B ide Field | |

COABC <Null> <M D00BBG1B-4050-40F6-A061-0253F31CTFES}

COABC <Null> B CaleulateRield [N beorcpay ppsa-ande-9785-4340584DD1D6)

Click to add new row. B summarize
By Fields

| - . b >
B 0 of 6 selected B Delete . =it i + 100% - Ie
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4. Enter Ishape.geodesicLength@feet! Geoprocessing v X
into the expression field and click Run.

Calculate Field

Parameters | Environments )
Input Table
| Event Line *! +
Field Mame
| LengthFeet '|
Expression
Fields ? Helpers T
OBJECTID 2| .conjugate() &
SHAPE I .denorminator() I
SHAPE_Length Jimagf()
Incident Mame .numerator()

Feature Category (L real()

. . Collector Name .as_integer_ratio
5. The LengthFeet field will now be integer_fatio(
ooulated Map Method fromhex()
pop ’ Comments ¥ L hexl i
Insert Values |l o e = =
LengthFeet =
B EventLine X !shape.gendesicteng‘th@f’ee‘t!| =|
Field: [ B | Selection: - £ =
= B E s Code Block
a _GeometryID LengthFeet | [RWINID
I <Mull> 3085 [pOE48207-9DEG-48A...
<Mull= 2282 [ [p9E48207-9DEG-48A...
< Mull= 2680 |{pOE4B20T-GDEG-48A...
< Mull> 590 ({p9E43207-9DEG-48A..,
<Mull= 16427 |{POE4B207-9DEG-48A...
<Mull= 497 [pIE43207-9DEG-48A...
Click to add new row.
3 v 4 = =
Run (>
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Calculate Latitude and Longitude for Point Features

Lat/Long Expression Files (.cal)

These calculations will depend on the spatial reference of the feature class, not the data frame.

1. Open the layer properties by right-clicking the map in the table of contents and selecting

Properties.

2. Check the layer Spatial Reference to be sure it has the WGS84 Geographic Coordinate
System.

Layer Properties: Event Point X
General - v . =
Spatial Reference

Metadata

[ Geographic coordinate system  GCS5 WG5S 1984

Elevation WKID 4326

Salsction Authority EPSG

Display Angular Unit Degree (0.0174532925199433)

3. Open the Event Point attribute table, right-click the Latitude field, and select Calculate
Field. Alternatively, click Calculate and select Latitude as the field name in the
Geoprocessing pane.

£ Event Point X

Field: £5] Add 53 Delete FE Calculate | Selection: tggq, Switch
L anents Angle-l:for Assignment-ﬂreaks] _ . [T - Repair§
I 260 <MNull» '_4' At Ceesnding Repair M
0 |[<Null= | a¥ Sort Descending Mo Repa
0 | <Null> T CustomSort.. No Repa
112.727306 | <Null= Hide Field .. Unknow

Click to add new row.
Calculate Field I}

EEIE]

Surmmarize

Calculate Geometry Using Python -5



https://drive.google.com/file/d/1_3cmRgorlomn0Ro7s4b0iyn4my9Bl0kG/view?usp=sharing

8/30/18

4. In the Calculate Field pane, click the Import button below the Code Block box.
LatWG584 DDM =

Code Block

ol
Ly’
Import

Run (®

5. Navigate to and select the WGS84_Lat.cal expression file.

Import X
'@' ':_‘i':_:'.D« Folders » 2018_ProDemcFfire * tools " EHSearch Project L ‘
4 (g Project
[ WGS84_Lat.cal
| w Folders |

D WGE584 Long.cal
4 [0 Computer

Desktop
Documents

Windows (C)

Name | WG584 Lat.cal ECaEcuIate Field Expression (CAL) - l

OK . Cancel
5
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6. This will populate the expression and code block with the necessary script to calculate
Latitude in WGS84 DDM. Click Run.

LatWiGs8d DDM =
DDtolDM_Lat(!shape.centroid.y!) ‘:

Code Block

jdef DDtoDDM_Lat(coord):
degree_sign= u'‘\W{DEGREE SIGN}"
deg = abs(int{coord))
min = (abs({coord) - deg) * B8
if coord > @:
dir = "N*
glse:
dir = s
return "%s¥s ¥s' %s"%(deg, degree_

4 3

+" Expression is valid

Run | ®

Catalog Attributes | Geoproc... | Modify F... CreateF...

7. Repeat the same steps for the Longitude field but select the WGS84_Long.cal
expression file instead.
8. The Latitude and Longitude fields will now be populated.

:aks) | Latitude .Lnngﬁude Repai
360 |40° 18.639' N 105 36331'W Repair
0 40° 18.663' N 105° 36.045' W Mo Re

0 40°17.815'N 105° 37.103' W Mo Re
7306 |40° 18.466' N 105% 36.343'' W Unkne
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Calculating Geometry on Projected Feature Classes

If for some reason the Event Features must be converted to a projected coordinate system,
feature geometries can still be calculated, it is just more complicated for Latitude and Longitude.
It is strongly recommended that the following only be used if you have a strong understanding of
projections are comfortable with Python.

When a feature class Spatial Reference specifies a Projected Coordinate System:

Layer Properties: EventPolygon X
General A ~ Spatial Reference &
Metadat

S A Projected Coordinate System  NAD 1983 UTM Zone 13N
Source =
Projection Transverse Mercator
Elevation
WEID 26913
Selection
Authority EPSG
Display

To calculate Acres, type Ishape.area@acres! into the expression field and click Run.
To calculate LengthFeet, type Ishape.length@feet! into the expression field and click

Run.
e e u R, 2 Map Method FrombeD
han bethorl hexl it *|| hevh v
Insert Values o] ISR e i . *
SEMC valUes o ! + =
GlsAcres = LengthFeet =
1 r resl b
tshape.area@acres! - Ishape.length@feet! :
Code Block Code Block
v v
Run (b Run [F
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To calculate Latitude and Longitude in WGS84 Degrees Decimal Minutes is where
things get a little tricky. Coordinates calculated this way are potentially subject to shifting
because of reprojection and transformations are selected automatically.

To calculate Latitude, use the following code or import the NotWGS84 expression files.

Expression

calc_notWGS84 long(!ISHAPE!)

Code Block

def DDtoDDM_Long(coord):
degree_sign= u\N{DEGREE SIGN}'

deg = abs(int(coord))
min = (abs(coord) - deg) * 60

if coord > 0:
dir="E"
else:
dir ="W"

return "%s%s %s' %s"%(deg, degree_sign, "{:06.3f}".format(min), dir)
def calc_notWGS84 long(geom):
inSr = geom. SpatialReference

outSr = arcpy.SpatialReference(4326)

pt = arcpy.Point(geom.centroid.x,geom.centroid.y)
ptObj = arcpy.PointGeometry(pt,inSr)

WGSgeom = ptObj.projectAs(outSr)
x = WGSgeom.centroid. X

return DDtoDDM_Long(x)
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To calculate Longitude, use the following code
Expression
calc_notWGS84_lat(!SHAPE!)
Code Block
def DDtoDDM__Lat(coord):
degree_sign= u'\N{DEGREE SIGN}'

deg = abs(int(coord))
min = (abs(coord) - deg) * 60

if coord > 0:
dir="N"

else:
dir="S"

return "%s%s %s' %s"%(deg, degree_sign, "{:06.3f}".format(min), dir)
def calc_notWGS84_lat(geom):
inSr = geom. SpatialReference

outSr = arcpy.SpatialReference(4326)

pt = arcpy.Point(geom.centroid.x,geom.centroid.y)
ptObj = arcpy.PointGeometry(pt,inSr)

WGSgeom = ptObj.projectAs(outSr)
y = WGSgeom.centroid.Y

return DDtoDDM _Lat(y)
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