
 
 

 
 

 
 

 
   

 

 
 

 
 

 

 

 
 



Layer Properties: Event Polygon 

Genera l 

Metadata 

Source 

Elevation 

Selection 

Display 

!E:! Event Poly gon X 

Field: 

..d Map M ethod 

l <Null> 

Click to add new row. 

◄ 
~ § 1 of 1 se[ected 

"'Spatial Reference 

Geographic coordinate system GCS WGS 19B4 

WKID 

Authority 

Angular Unit 

43-26 

EPSG 

Degree (0,017453292519'9433] 

le Calculate Selection: ~Zoom To rJ Switch ~ Clear ~ Delete 

Comments 

<Nul l> 

Delete this feature? Label 

Sort Ascending 

i,,1, Sort .Qescending 

3) S:.ustom Sort .. , 

Hide Field 

Calculate Field 

ummanze 

Fields 

~ Delete 

Fe 

Co 

X 
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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. 

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. 
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Geoprocessing 

® Calculate Field 

Pararneters Environments. 

Input Table 

I Event Polygon 

Field Name 

I Acres 

* Expres:si on 

Fields: 

OBJECTID 

SHAPE 

SHAP E_Len gth 

SHAPE_Area 

Incident Name 

T Helpers 

.... .conjugate0 

I .denomi·nator0 

.imago 

.numerator0 

.real 0 

.... 

~1 

Feature Category (P .as_integer_ratio0 

Collector Name .fromhex0 
M,mMPi"hnrl .,. .h,;,1d't 

Insert Values- ... I + 

G15Acres = 

I J!shape . geodesicArea@ac r es! 

Code Block 

i, X 

--
? 

+ 

~1 

'f 
.... 

I 

I..J .,. 

Run ~ 

&Zitt.ii&:tii.i.ZJ 
Fie!d: ~ !9 m Selection,: 

.,--
Elj: n M ~ '"' 

Comments. Acres. I elete this featu r 

I <Null> 
-

1324.799153 ~p 

Click to add new row. -
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4. Enter !shape.geodesicArea@acres! into the expression field and click Run. 

5. The Acres field will now be populated. 

Calculate Geometry Using Python - 2 
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Layer Properties: Event Line X 

.... 
"'SpaUal Reference General 

Meta.data 

Source 

Elevation 

Selection 

Display 

Geographic coordinate system GCS WGS 1984 

4326 

EPSG 

WKID 

Authority 

Angular Unit Degree (0.0174532925199433] 

• 111 •ll1llll1■I .... 

Field: l,i Add [9 Deletej IP.:tJ Calculate J Selectiolil: "el !r'e:li Switch n F -
~ dentlD UnitlD GeometrylD I LengthEePt- I I IRW IJ\llr'I GloballD 

- - .--..i . I 

I_ COABC } :Null> <N z• .,ort Ascending D0BED558-E174-4EO-899C-792169FE5485} 

COABC <Null> <I\ i -" Sort Qescending i4702C154-FC08-4002-9BA0-07F58215C9A2} 

COABC <Null> <N :t £;.ustom Sort ... E45F1 CEA-F48 F-4F2F-A82D-F8F82ABA2850] 
-

COABC <Null> <N w]l Hide Field 
450909BC-899E-46FF-847F-1344F7CA9A7E} 

COABC j <Nu ll> <N ,. 8851 B-4050-40F5-A051-9253F31 C7F98} 

COABC <Null> <N m Calculate Field ~ ~F27CF34-8D5.2-4D4E-9785-4340594DD 1 D5} 

Click to add new row. ~ Summarize 
-

'3 Fields 

◄ ► 
~ § 0 of 6 selected 19 Delete I + 100% • 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. 

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. 
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Event Line 

field: i,n [P W:il J Selection: .21 ~~ ~ f7 
-" GeometrylD LengthFeet RWINID 

I <Null> 3085 { 9E4S207-9DE6-48A ... 

<Null> 2282. { 9E48207-9DE6-48A ... 

<Null> 2680 { 9E4&207-9DE6-48A. .. 

<Null> 590 { 9E4&207-9DE6-48A .. , 

<Null> 16427 { 9E4S207-9DE6-48A .. , 

<Null> 497 { 9E48207-9DE6-48A .. , 

Click to add new row. 

Geoprocessing 

Calculate Field 

Parameters I Environments 

Input Table 

I Event Line 

Field Name 

I LengthFeet 

Expression 

Fields. 

OBJECTID 

SHAPE 

f Helpers 

... 
I 

,co,njugateQ 

.denominator0 

5HAPE_Length .imagQ 

Incident Name .numerator0 

Feature Category (L , rea IO 

,.. r,. )( 

--
? ~, + 

~1 

'f 
... 
I 

Collector Name .a~_integer_ratio0 

Map Method .fromhex0 

~C~ n n~·,~n7=F-~n~t ~,;; ---""~ .h f".<fi 

Code Block 

,,. 

= 

... ,,. 

l;I 
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4. Enter !shape.geodesicLength@feet! 
into the expression field and click Run. 

5. The LengthFeet field will now be 
populated. 
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Layer Properties: Event Point 

.., Spatial Reference General 

Meta.data 

Source 

Elevation 

Selection 

Display 

Geographic coordinate system GCS WGS 1934 

MW,iiMII 

WKID 

Authority 

Angular Unit 

I Field: ~ Add 19 Del et m Calculate Seledioft: +'R 

Angle (for Assignment Brea ks) Latitude 

.360 <Null> 

Click to add new row. 

0 <Null> 

0 <Null> 

112.727306 < Null> 

4326 

EPSG 

Deg·ree (0.0174532925199433) 

r~switc.h lJ 

~ ,I, Sort Ase.ending 

f,1, Sort .Qescending 

S'.;_ustom Sort ... 

Hide Field 

Calculate Fi eld 

·ummanze 

Repai r S 

Repair N 

No Repa 

No Rep a 

Unknow, 

X 

I 
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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. 

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. 

Calculate Geometry Using Python - 5 
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LatWG584_DDM = 

Code Block 

Import 

(t) © II:]« Folders t 2018_ProDemoFire t t ools 

A 

A 

lril: Project 

I Folders 

It;] Computer 

iii DesJcto p 

iii Documents 

iii Windows (C:) 

[j WGS84_Lat.cal 

[j WGS84_Long.cal 

Name I WGS84_Lat.cal 

Import 

Run ® 

,.. 0 I Search Project 

X 

p I 
ml 

I !calculate Field Expression (CAL} • I 

OK Cancel 
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4. In the Calculate Field pane, click the Import button below the Code Block box. 

5. Navigate to and select the WGS84_Lat.cal expression file. 
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LatWG584_DDM = 

IDDtoDD.M_Lat ( !shape ,. cent r oid .y ! ) 

Cod'e Block 

de f DDtoDDM_Lat ( coord ) : 
degr ee_sign= u ' \ N~DEGREE SIGN} ' 
deg= abs (int ( coor d)) 
min= ( abs ( coor d) - deg ) * 60 
i f coor d > 0 : 

di r "'N" 
else : 

di r "' S" 
r etu r n "%s%s %s ' %s"%( deg., degr ee_ 

◄ ► 

...;' Express.ion is valid 

Catalog Attributes Geoproc... Modify F... Create F .. , 

:ah) Latitude Longitude Repa i 

360 40" 18.639' N 105• 36.3,31 ' W jRepai , 

0 40" 18.663 ' N 105:' 3,6,045' W No Re 

0 40" 17.815' N 105· 37,1 03' W !No Re 

7.306 40" 18.466' N 105' 36.343' W Un knc 
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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. 

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. 

Calculate Geometry Using Python - 7 



 
 

 
 
 

 
 

   

 
 

   
   

 
 

 

 
 



Layer Properties: EventPolygon 

v Spatial Reference General 

Meta.data 

Source 

Elevation 

Selection 

Display 

Projected Coordinate System NAD 1 !J83. UTM Zone 13N 

Projection 

W KID 

Authority 

I Man Mpthorl .. ~ ,,1 I:~:~ .. ~" 
I insert Value5 ~1 * I + 

GISAcres= 

1 1!shape.ar ea@ac r es! 

Code Block 

,, I 
= 

:1 

Run 

Transverse Mercator 

26913 

EPSG 

Map Method 1 ,fromhexQ 
(omm@nt< y .hP:d1 

Insert Values I + 

Length Feet = 

l l!shape . length@feet! 

Code Block 

,,1 

= 

:1 

✓ iii l;I 

Run ► 

X 
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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: 

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

Run. 

Calculate Geometry Using Python - 8 
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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(!SHAPE!) 

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) 

Calculate Geometry Using Python - 9 
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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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