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* |dentifying the Bits that ArcPy Recognizes
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e Steering it All Towards an Intended Outcome
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m A ArcPro Notebook X

Edit View Insert Cell Help

¢ B 1+ ¥ » Run Code v

From https://pro.arcgis.com/en/pro-
app/latest/arcpy/mapping/migratingfrom
10xarcpymapping.htm

arcpy.mp.LayerFile{path)

v

LayerFile

arcpy.mp.ArcGlSProject{path)

2
ArcGISProject

listMaps()
b

>

listLayouts()

L

ArcGISPro O |

JistLayers()
h 4
JlistLabelClasses()
. L W
listLayers() > Layer L LabelClass
JistTables() > Table
JistBookmarks() > Bookmark
.map
Map 83
.map I .camera v&
> MapFrame € Camera
listElements(“mapframe_element”)

GraphicElement

>

L

listElements{“graphic_element"”)

LegendElement

.mapFrame

listElements(“legend_element”)

r

—

L
C

MapsurroundElement

.mapFrame

listElements{“mapsurround_element”)

PictureElement

arcpy.mp.PDFDocumentCreate(path)

listElements(“picture_element”)

.

TextElement

PDFDocument

listElements(“text_element”)

Cal

Layout

> PDF File 4T

.exportToPDF()

arcpy.mp.PDFDocumentOpen(path)




arcpy.mp.LayerFile(path)

¥

LayerFile
listLayers()
arcpy.mp.ArcGISProject{path)
h 4
JlistLabelClasses()
. " Y Y
ArcGISProject JistLayers() > Layer > LabelClass
o Maps
& Toolboxes JistTables() > Table
= Databases
B Layouts
5 Shyles listBookmarks() > Bookmark
B Servers .map
+ Folders
listMaps()
Map
.map | .camera 41
> MapFrame € Camera

listElements("mapframe_element”)

GraphicElement

listElements{“graphic_element”)

.mapFrame

—>| LegendElement

listElements(“legend_element”)

.mapFrame
b

>|MapsurroundElement

listElements{“mapsurround_element”)

>| PictureElement
arcpy.mp.PDFDocumentCreate(path)

listElements(“picture_element”) ¢
>| TextElement PDFDocument
listElements(“text_element”)
listLayouts()
> Layout > PDF File
.exportToPDF() arcpy.mp.PDFDocumentOpen(path)




arcpy.mp.LayerFile(path)

. &y

LayerFile

listLayers()

arcpy.mp.ArcGISProject{path)

listLabelClasses()

ArcGISProject JlistLayers() LabelClass
JistTables() > Table
JlistBookmarks() > Bookmark
.map
listMaps()
map I .Lamera +
> MapFrame € Camera
listElements("mapframe_element”)

GraphicElement

listElements{“graphic_element”)

.mapFrame
—>| LegendElement
listElements(“legend_element”)
.mapFrame
>|MapsurroundElement

listElements{“mapsurround_element”)

—>| PictureElement
arcpy.mp.PDFDocumentCreate(path)

listElements(“picture_element”) ¢
>| TextElement PDFDocument
listElements(“text_element”)
listLayouts()
> Layout > PDF File
.exportToPDF() arcpy.mp.PDFDocumentOpen(path)




arcpy.mp.LayerFile(path)

¥
LayerFile

listLayers()

arcpy.mp.ArcGISProject{path)

listLabelClasses()

ArcGISProject JlistLayers() LabelClass
listTables() > Table
JlistBookmarks() > Bookmark
.map

listMaps()

Camera

JlistElements(“mapftrame_element )

GraphicElement

.mapFrame

.mapFrame

PictureEle
arcpy.mp.PDFDocumentCreate(path)

el
.[EstE[ements{"picture_m”} ¢

TextElement PDFDocument

i “text_element”) I
> PDF File THIS HAP'S IO

.exportToPDF() arcpy.mp.PDFDocumentOpen(path) Q’ITLE

v

listLayouts()




arcpy.mp.LayerFile(path)

LayerFile

listLayers()
arcpy.mp.ArcGISProject{path)

listLabelClasses()
ArcGISProject listLayers() LabelClass
JistTables() > Table
JlistBookmarks() > Bookmark
.map

listMaps()

GraphicElement

listElements{“graphic_element”)

.mapFrame

.mapFrame

>|MapsurroundElement

L

[ |
>| PictureElement
arcpy.mp.PDFDocumentCreate(path)

listElements(“picture_element”) ¢
>| TextElement PDFDocument
listLayouts() listElements(“text_element”) I
? LayDUt ! .exportToPDF() > PDF FiIearcpy.mp.PDFDocumentOpen{path}l ;r#fEﬂAP‘S e
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Camera

_t GraphicElement I
—-?I LegendElement I
Hapsurmund&lementl
—'I PictureElement I
—'l TextElement I

L/



Il ArcGISProject "

Map

Map Series

Layout

-

| MapFrame

GraphicElement

"l LegendElement

MapsurroundElement

-—l PictureElement I

TextElement

Our Map: “Example Map of Areas for SCAUG 2023”

Rostx

o~y

Excerpt of Feature Areas

1]
Field: & Add [E Calculate  Selection: Cgg Select By Attributes 2 Switch
& Shape * WMANAME SHORTNAME WMATYPE Shape_Length Shape_Area Acres

1|1 Polygon Canton Wildlife Mana... | Canton WMA 70460.603189  71747964.912714  17729.242458
2 2 Polygon Beaver River Wildlife... Beaver River WMA 82831.53729 113592432.60476 28069.187033
3 |3 Polygon Hackberry Flat Wildlife... Hackberry Flat WMA 28073.014008 | 28628643,497004 | 7074.263949
4 4 Polygon Drummond Flats Wildl.., Drummond Flats WMA 23460,751551 20110815.221084  4969.470854
5 |5 Polygon Eufaula Wildlife Mana... | Eufaula - Gaines Creek  WMA 56141,316437  19103161.866147  4720.475542
6 6 Polygon Candy Creek Wildlife...  Candy Creek WMA 11369.78152  2512372,819218  620.818518
7 7 | Polygon Neosho Wildlife Mana... Neosho WMA 13645.502478 | 2906320,782893 | 718.164443
8 8 Polygon Cherokee Wildlife Ma... Cherokee WMA 48421,878726 127871886.94354 31597.79233

l\%/
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Layout

-

RZTN

GraphicElement

"l LegendElement

MapsurroundElement

-—l PictureElement I

TextElement

Our Map: “Example Map of Areas for SCAUG 2023”

=D

=
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1| Geoprocessing

© Minimum Bounding Geometry

Parameters Environments

Input Features

[WMA_Boundaries_expt

Qutput Feature Class

| WMA_Boundaries_ MBGs

Geometry Type

| Rectangle by area

Group Option

[None

[v] Add geometry characteristics as attributes to output

Want: Largest Scale for Each WMA

Minimum Bounding Rectangle by Area

= Basis for MapSeries
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Map Series

Our Map: “Example Map of Areas for SCAUG 2023”

11

2.2

= >
- i 1 X
g Geoprocessing &
= ® Minimum Bounding Geometry @
n Parameters Environments :’7)
Input Features
- |WMA_Boundaries_expt v l =
Output Feature Class
- [ WMA_Boundaries_MBGs | =
~
Geometry Type
| Rectangle by area & |
© Group Option
None VI
= [+] Add geometry characteristics as attributes to output
Field: ] Add [H Calculate  Selection: Cgg Select By Attributes 2 Switch
0. Shape* WMANAME SHORTNAME WMATYPE Shape_Length Shape_Area Acres
1|1 Polygon Canton Wildlife Mana...  Canton WMA 70460.603189  71747964.8912714 17728.242458
2 2 Polygon Beaver River Wildlife... Beaver River WMA 82831.53729 113592432.60476 28065.187033
3 3 Polygon Hackberry Flat Wildlife... Hackberry Flat WMA 28073,014008  28628643,497004  7074.263949
4 4 Polygon Drummond Flats Wildl.., Drummond Flats WMA 23460,751551 20110815.221084  4969.470854
5 5 Polygon Eufaula Wildlife Mana... Eufaula - Gaines Creek = WMA 56141.316437 | 19103161.866147 | 4720.475542
6 6 Polygon Candy Creek Wildlife...  Candy Creek WMA 11369.78152  2512372.819218  620.818518
7 |7 Polygon Neosho Wildlife Mana... Neosho WA 13645.502478 | 2906320,782893 718.164443
8 8 Polygon Cherokee Wildlife Ma... Cherokee WMA 48421,878726 127871886.94354 31597.792
_———
Field: f Add [ Calculate  Selection: CggSelect By Attributes T Switch
Shape* WMANAME SHORTNAME WMATYPE  Acres ORIG_FID MBG_Width MBG_Length MBG_Orientation Shape_Length Shape_Area
Polygon | Canton Wil... | Canton WMA 17729.242458 1 8559.130478 | 21549.279533 115.394837  60216.819935 | 184443094.817178
Polygon Beaver River... Beaver River WMA 28069.187033 2| 6911.265433 25783.937611 90.105415 ' 65390.405973 178199635.665158
Polygon | Hackberry Fl... Hackberry Flat WMA 7074.263949 3 6514.48926 7274176721 161.244415 | 27577.331943 | 47387546.053987
Polygon Drummond.. Drummond Flats WA 4969.470854 4 4489299031  6915.784057 1.206286 22810.166191 31047022,671593
Polygon | Eufaula Wil... | Eufaula - Gaines Creek = WMA 4720475542 5| 6333.831465 | 12341.29661 64.659013 37350.2562  781676592.844814
Polygon Candy Cree... Candy Creek WMA 620.818518 6 2531.572154  6065.226146 141.805671 17193.596727 15354557.957286
Polygon | Meosho Wil... | Neosho WMA 718.164443 7 2080759344  5210.963715 137.652437 | 14603.446179 10884871.298473
Polygon Cherokee W... Cherokee WMA 31597.79233 8 7990.4842%9 16270.970689 179.41748 ' 48522,910079 130012936.792877
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Map

Map Series

Layout

|_
MapFrame
I

Camera

GraphicElement

*] LegendElement

MapsurroundElement

—l PictureElement I

TextElement

Our Map: “Example Map of Areas for SCAUG 2023” eoprocasing o
. ) o
== s ® Minimum Bounding Geometry @
: Parameters Environments (4]
- ey
™ Input Features
lWMA_Boundaries_expt v | [
E Output Feature Class
p
‘WMA_Boundaries_MBGs | (st
Geometry Type
” ‘ Rectangle by area - 1
Group Option
- s None v ‘
[v] Add geometry characteristics as attributes to output
Layout Properties
General Enable @D
Metadata
Spatial
Page Setup =@ Define a series of pages that span a range of map extents,
Map Series
Color Management v Index Layer
Map frame | Big Main Map Frame v|
Layer | B WMA_Boundaries MBGs ||
Name Field |WMANAME -
SortField ~ [WMANAME -]
[v| Sort Ascending
v Optional Fields
Group By <None> -| _Width MBG_Lengty/ MBG_Orientation Npape Length Shape Area
Page Number  |<None> - 59.130478 | 21549.2 115394837 64216.819935 | 184443094.817178
. - 1.265433 25783.9)7611 90.105415  653p0.405973 178199635.665158
First Page 1 -
b14.48926 7274, 161.244415 331943 | 47387546.053987
Rotati i i -
e tston |MBG_ Orientation ) B9.299031 6915 1.206286 166191 31047022.671593
Spatial Reference |<None> '| B3.831465 1234189661 6469013 3f350.2562  78167692.844814
v Map Extent B1.572154  6065.2 141.805671 17pP3.596727 15354557.957286
®) Best Fit Extent P0.759344  5210.963§15 137.652437  1ff603.446179 | 10894871.298473

Margin Size

Round scale to nearest

p0.484233 16270.9706! 179.41748 4/48522,910079

130012936.792877
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— aprx

g

Layout” — -l. y t l

— lytlmf

Map

|_
MapFrame

Camera

SudphicEiement In [1]: 1 # Import Necessary (and Unnecessary-but-Useful) Modules
2
*] LegendElement 3 import arcpy, os, time, winsound, datetime
e vl In [2]: 1 # Identify the current Project
2
—{_Picturetlement | 3 aprx = arcpy.mp.ArcGISProject("CURRENT™)
TextEl t
- In [3]: 1 # Finding the Layout of interest "Layout ayo”
2
3 lyti=aprx.listlayouts("Layout ayo")[8]
4
S # The [0] indicates that we are interested in the Ist (6th place) possible search result
In [4]: 1 # Finding the Mapframe Element of Interest- the big, main one (titled to match)
2
2 lytimf=1lytl.listElements("MAPFRAME_ELEMENT", "Big Main Map Frame")[8]
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aprx

Map Series
. lytl

Layout

— lytl.mapSeries

lytlimf

Map

Camera

(cE| In [5]: 1 # The MapSeries (if present) will be associated with a Layout.
GraphicElement 2 # If the following line of python doesn't produce the word "True," you can't go any farther without a MapSeries enabled.
3
o] LegendElement 4 print(lytl.mapSeries.enabled)
Trues
MapsurroundElement
In [6]: 1 # How many pages is in our MapSeries?
I PictureElement I 3 print(lytl.mapSeries.pageCount) # prints the value as a number
4

v

# total page count = 'tpk'

TextElement

o

7 tpk=lytl.mapSeries.pageCount
9 # What if you want to spit out the page number as part of a string?
1@
11 print("The total number of pages is "+str(tpk)) # convert a number to a string with str(###)
12
8

The total number of pages is 8




PossiBLE ARRANGEMENTS OF LAYouT ELEMENTS: Position, Orientation, Presence, etc.

Contents

<
=
X

T l Search

5

=4 =

Example Map of Areas for SCAUG 2023

= Layoutayo X | WMA_Boundaries |

Drawing Order

4 Layoutayo

4 [v|@ I Tall_Grouping

(vl [A] Title

Vi & North Arrow

[v] () 28 Scale Bar

[vl & [A] Service Credits
48 t&i Wide_Grouping

[v] & Title 1

[Vl & North Arrow 1

[v] ¢ 28 Scale Bar 1

[v] & Service Credits 1

[v| & A Imaginare Binding
4 VB Big Main Map Frame
4 Example Map of Areas for S...

[v] World Terrain Reference

4[| WMA Boundaries MBGs

O

4 [v| WMA_Boundaries_expt

i

X<A

b ] WMA_Boundaries_expt

b ("] Ancillary Landscape Stuff
[v|] World Terrain Base
[v] World Hillshade

IO I: I‘IG
11 |!|I|lsl|||!|||I|||lxl||||||||1|||xl||| st b bevelenalan |||!|||I|||I|||I||

Tall Layout Title of the Map:
Canton Wildlife Management Area

P =2

e b bbby

15

10

INININININININININL N

| o 1 2
ASA, WGA. UGS, TEMA, Tests

Eard, N, Parks & Wildlafe, Zard,
BafeGraph, GeoTechnologees, Tnc, WETI/MSA, USGS, TPA, WS, UDDA

HEIRE, Garein,

0 l) ; I I
Llullxl1111111111111]xulullnnllullu wrbeg by B b b gt d v g by e Dby b bbby

Contents

v X

Y | Search

5]

= EBEE

Example Map of Areas for SCAUG 2023

_ [EVTECIbE £ WMA_Boundaries

Drawing Order

4 Layout ayo

4[| & I Tall_Grouping

V& Title

[vl& & North Arrow
[v] & 18 Scale Bar
(vl Service Credits

4 [v| & T Wide_Grouping

[v] & Title 1

[vl& & North Arrow 1
[v] & 128 Scale Bar 1

[vl & Service Credits 1

[v| & A7 Imaginare Binding
4 v| & [ Big Main Map Frame
4 Example Map of Areas for S...

[v| World Terrain Reference

4| WMA Boundaries MBGs

(.

4 (| WMA_Boundaries_expt

N

b [_] WMA _Boundaries_expt

b [ Ancillary Landscape Stuff
[v| World Terrain Base

[v] World Hillshade

l§|0 IS |10
pelopa bbb bt b e bvin b bt e Lot i e b v b bt b b et bt bata

prbv b beralabarely

2

I

v by g bty b bl i et

10
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Wihde Layout Title of the Map: Canton Wildlife Management Area

|
HERT, Sawmin,
T

WPE, usoA |
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ard, NASA, WoA, USGS, FIMA, Tesas Parks & Wilslife, Eaci
sateGraghy GesTachnalogies,
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Map Series

In [8]: 1ytl ell=1yt1.listElements()

print(lyt1_ell)

BwW N e

In=len(lyt1_ell)

for n in range(@,1n):
print(str(n)+". "+lytl ell[n].name)

00~ v

Map [<arcpy._mp.GraphicElement object at @x0e08@2BeCASDDDCE>, <arcpy._mp.TextElement object at 6x@800@82BBCABDSESS>, <arcpy._ mp.MapSurr

|_
MapFrame
I

oundElement object at 6x060602BBCASDSBBO>, <arcpy._ mp.MapSurroundElement object at @x0@00@2BBCASC6496>, <arcpy._ mp.TextElement obj
ect at ©x0000@2BOCABES35@>, <arcpy._mp.GraphicElement object at @x@000@2B@CASES8BB>, <arcpy._mp.TextElement object at ©x00@862BOCA
8E8256>, <arcpy._mp.MapSurroundElement object at ©x00@802BBCASE83AG>, <arcpy._mp.MapSurroundElement object at ©x080002B@CASES240>,
<arcpy._mp.TextElement object at ©x088002BOCASE8SE@>, <arcpy._mp.GraphicElement object at @x8e08@2BECASES9DE>, <arcpy._mp.MapFrame
object at 9x0@0B02BBCABESACE>]

@. Tall_Grouping

. Title

. North Arrow

. Scale Bar

. Service Credits

. Wide_Grouping

. Title 1

. North Arrow 1

. Scale Bar 1

. Service Credits 1

168. Imaginare Binding

11. Big Main Map Frame

Camera

GraphicElement

WS n W N

"l LegendElement

MapsurroundElement

-—l PictureElement I

TextElement

i s+ Dvesimcrin  ERRE

lytl_ell

P L Mo Sy

NSNS NS

- O e A

ISCNSNIN NN NSNS
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Layout

-

Cile Masapanent A/ as

| MapFrame

R T T

INESDSENONNISININ DN

GraphicElement

"l LegendElement

MapsurroundElement

-—l PictureElement I

TextElement

lytl.mapSeries.currentPageNumber
lytl.mapSeries.pageRow.fieldname
lytlmf.camera.scale

lytlmf.camera.heading

So... What's the Default Behavior of Ea. Page of the MapSeries?

In [11]: 1 # first, a counter
2 index=1

4 for index in range(1,tpk+1):
5 #Each turn of the for-loop, the mapSeries page gets set to a new value
lyti.mapSeries. currentPageNumber=index

#lsn is the Layout sheet name
9 Isn=lytl.mapSeries.pageRow.SHORTNAME

[
) =@

#scl 1s the scale of the camera view
2 scl=str(round(lytimf.camera.scale))

[N

print(lsn+" -- "+scl+" -- "+str(round(lytimf.camera.heading,3))+"2"+"\n\n")

ol el et
i .

Beaver River -- 67700 -- 90.1052

Candy Creek -- 15960 -- 141.8062

Canton -- 566@8 -- 115.395¢

Cherokee -- 42700 -- 179.417°

Drummond Flats -- 182680 -- 1.206¢

Eufaula - Gaines Creek -- 32400 -- 64.692

Hackberry Flat -- 28560 -- 161.244¢

Neosho -- 137@@ -- 137.652¢
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Added a New Field to Minimum Bounding Geometry feature class:

[ o ] New_Orientation

| Meptome | If MBG Orientation > 90,

Map

New_Orientation = MBG Orientation — 180
Else, New_Orientation = MBG Orientation

Camera

If MBG Orientation > 135,
New_Orientation = MBG Orientation — 180
Else, New_Orientation = MBG Orientation

GraphicElement

"l LegendElement

MapsurroundElement

et | ARCADE: It straightens out the Orientation

var no=0.0

TextElement of each MapSeries Page:

if (Sfeature.MBG_Orientation > 90){

no=Sfeature.MBG_Orientation-180 . .
lelse{ no=$feature.MBG_Orientation} Unusual Orientations are nudged

_ o back towards North as “Up” or
if (Sfeature.MBG_Orientation > 135){

no=Sfeature.MBG_Orientation-180 “Leftward” pointing
telse{ no=Sfeature.MBG_Orientation}

return no
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Creation of a Loop

Each MapSeries Page:
Determine Better Orientation of Area Boundaries

= Upward or Leftward
| TITT .
- . Turn On/Off Visibility of Associated Layout Elements
1 HoldinFolder=r"C:\Users\RhubarbRhubarb\RhubarbRhubarbRhubarb\Rhubarb\SCAUG 2823 DM\Folder of Holding"
> dpi-150
4
5 for index in range(1,tpk+1):
GraphicElement 7 winsound.Beep(868,160)
9 Iyti.mapSeries. currentPageNumber=index
"l LegendElement 10
11 if (round(lytimf.camera.heading,8)>45):
MapsurroundElement 12 #0rientation will be 90
13 lytl ell[@8].visible=False #Upright Elements
._l pkn"egementl lf : lytl ell[5].visible=True #leftward Elements
15 else:
16 #0rientation will be &
TextElement 17 lytl ell[®].visible=True #Upright Elements
18 lytl ell[5].visible=False #leftward Elements

Isn=1lytl.mapSeries.pageRow.SHORTNAME

B ® 0

print("\n"+str(index)+" "+lsn)
outPNG3=str(index)}+" Mew Page of “"+lsn+" _@"+str(dpi)+"dpi_.png"
if os.path.exists(os.path.join(HoldinFolder, outPNG3)):

os.remove(os.path.join(HoldinFolder, outPNG3))
print("\n--Removal of Existing Document took--")

O 0 ~

lyti.exportToPNG(os.path.join(HoldinFolder, outPNG3), resolution=dpi)
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L4

1.Create a Minimum Bounding Geometry Feature Class from your

Layout
Areas of Interest

-

2.Create a Layout (w/ MapSeries) containing a Map Frame & other

RZTN

Elements

3.Test for Basic Default Info via the Camera object

4.Make Changes

GraphicElement

5.Create a Folder to Hold the Outputs

"l LegendElement

6.Run through Each MapSeries Page, Turning Off/On Elements, and

MapsurroundElement

-—l PictureElement I

TextElement

Exporting the Result

= )"] < ——~‘ e ey § f "-—-"' 4 — ¢
17 b i il 7 :
. ; e |
| ! ‘
| g Al i\ ! 1 g MU '
— - JL'I._-L. . &Vt - 7 ‘ ! *—J 3 —_—
1 New Page of 2 New Page of 3 New Page of 4 New Page of 5 New Page of 6 New Page of 7 New Page of 8 New Page of
Beaver River Candy Creek Canton Cherokee Drummond Flats  Eufaula - Gaines Hackberry Flat Neosho
_@150dpi_png _@150dpi_png _@150dpi_png _@150dpi_png _@150dpi_.png Creek _@150dpi_png _@150dpi_png
_@150dpi_png




:;;;':;:":: A Notebook Summarizing this Confused & Rushed
cONSERVATION Presentation will be Available for download

within the Week

https://odwe.maps.arcgis.com/home/qgallery.html
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