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So, what is Python?

- Free scripting language

- Syntax that is easy to learn and understand

Benefits:
1. Scalability
2. Integrated packages

3. Open source and community development



How do | get P

« Get Python - https://www.anacondz
+ Install Python - https://docs.ar

+ Verify install - https://doc



Where do | write my Python Scripts?

- Terminal, Notepad++, Sublime, Idle, Visual Studio, PyCharm, Python window in
Pro, Jupyter notebooks

- Notepad / Sublime / Idle — Stand alone script
- Visual Studio / PyCharm - Projects in Python

- Jupyter Notebooks — Stand alone scripts, Projects, Tutorials




Python is Everywhere
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arcpy

Python package, provides
scripting interface for
desktop GIS:

ArcMap

ArcGlIS Pro

Use, automate, and extend
Desktop GIS

arcgis

Python package, provides
scripting interface for Web

GIS:
ArcGIS Online
ArcGIS Enterprise (Portal)

Use, automate, and extend
Web GIS



arcpy

e Automatic geoprocessing tasks

e Create, edit, and manage data, vector and raster
e |ntegrate other Python packages into your work
e Work with ArcGIS Pro interactively
e Author Geoprocessing Services

e Map automation

e \Write add-ins > Data Access module

> Image Analyst module
> Mapping module

> Network Analyst module

> Sharing module

> Spatial Analyst module

> Workflow Manager module




Map automation samples - esriurl.com/8899

ArcGIS  Priing  Map  Scene  Help Sign In
Python Map Automation / arcpy.m(a)p(ping) Overview Content Members

arch group content = Date Modified }il Filter

Filters 1-100f 10

v ltem Type MapSeries_LayoutManager_Pro24
Maps [B Code Sample by MapAutomationTeam

Layers - Manage layout elements (inset maps, text, north arrows) on different pages in a map series using

Scenes a single layout that has map series enabled.

bl Created: Oct 24,2019 Updated: Oct 24,2019 Number of Downloads: 151
Tools

Files

> Location
GenerateMapBookWithindexPages_10_v2

7 lpoEbiElice Sl ) [ Code Sample by MapAutomationTeam

> Tags T u This sample combines the use of Data Driven Pages, arcpy.mapping, and a 3rd party PDF design
. toolkit called ReportLab all together to create a final map book product with index pages.

Created: Jun 26,2012 Updated: Apr 27,2016 Number of Downloads: 4,392

@

Local Government Basemaps for Basic Web Map Printi porting Using arcpy.mapping

Tutorial (v 10.1+)
3 Map Template by MapAutomationTeam

This data is used for the basic web map printing/exporting using arcpy.mapping tutorial

smee | ot | bucs | tmes | Created: Mar 19,2015 Updated: Mar 19,2015  Number of Downloads: 317

MapBooksInPro_Pro1.0_v1

& Code Sample by MapAutomationTeam

Uses arcpy.mp in ArcGIS Pro to simulate many of the Data Driven Pages capabilities in ArcMap to

produce a mapbook

Created: Mar 6,2015  Updated: Mar 9, 2015  Number of Downloz

DDPwithDynamicTablesAndGraphs_10.1_v1
B Code Sample by MapAutomationTeam

Use the new arcpy.mapping cloning capabilities to build dynamic tables in a layout

Created: Jul 9,2012 Updated: Apr 16,2013 Number of Downloads: 5,307

MultipleElementLayoutManager_10.0_v1




Model Builder - export to Python

»** Gnatchcatcher Site Selection X v e

T . L

Graphic

Output Feature Pairn

B Class

Multiple Ring Buffer (Anziysis Toois

.. Output Feature

Lo Class

Input Features

Cartographic Partitions
Extent
Cell Size
Mask
’ Precondition
Gy |

.

Ics_validationpy # X
if self.params[@].valueAsText and self.params[1].valueAsText:

input_boundary = arcpy.Describe(self.params[@]).extent.polygon
clip boundary = arcpy.Describe(self.params[1]).extent.polygon

disjoint = input_boundary.disjoint(clip_boundary)

#if disjoint: # right
if not disjoint: # wrong
| f.params[1].setErrorMessage('Clip area outside raster boundary')

return




Spatial Analysis & Data Science in ArcGIS Pro

NEHEIWAMENSS L)

python®

5o Corridor
Analysis

i \\u/\_y/ o
Flood Modeling

B |Improved VRP
=8 and Allocation

API for
ModelBuilder

ArcPy

Data Understanding

Qutlier Analysis

P TensorFlow

CONDENS
mm™

Open Libraries 500
Out-of-the-box Machine & Frameworks
Learning and Al

Training Data
Preparation =

Density-Based
Clustering

Forest-Based Classification
and Regression

- - -
Empirical Bayesian Kriging
Regression Prediction


https://slides.com/secure/decks/1670607/print?margin=0.0&pdfSeparateFragments=true&print-pdf=true&slideNumber=false

video



https://www.youtube.com/watch?v=9bYtfoOeN7I&t=9m48s




d rcg iS [python module]

ArcGlIS API for Python

geo > Feature data and analysis

analytics
geo > Working with the Spatially Enabled

processing DataFrame

geo Imagery and raster analysis

geocoding enrichment Working with big data

geometry Using geoprocessing tools

Finding places with geocoding

Performing network analyses

mapping
. Enriching GIS data with thematic
widgets
“ information
> Mapping and visualization
> Managing ArcGIS applications

> Deep Learning with ArcGIS




g ArcGIS API for Python

Home Guide Sample Notebooks 3 API Reference Support

ArcGIS API for Python

A powerful Python library for spatial analysis, mapping, and GIS.

Get Started
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https://developers.arcgis.com/python/

ArcGIS API for Python

} Spatial Analysis
What can it do for you?

Raster Analytics

=
Location Analytics ‘ * ® Feature Analytics
@

Data Scientists

Power Users Analysts
Developers

Users, Roles & Group management

Py * _ Administrators E
L . oS! DevOps |

A Pythonic representation of GIS




l \rCG | S + J u pyter — ~ Jjupyter 2017 Southern California Wildfires analysis Last Checkpoint: 12/22/2017 (unsaved changes)

Dashboard View

.esri S~ chennai_floods_analysis (suos

B+ ¢+ NBEC

df .head()

'WEATHER STATION | LOCATION RAINFALL

|0 TaMBARAM TAMBARAM, TAMIL NADU

[1] CHEMBARABAKIAM | CHEMBARABAKKAM, TAMIL NADU
‘I-M#.RAO\WMM MARAKKANAM, TAMIL NADU

3| CHENGALPATTU | CHENGALPATTU, TAMIL NADU

4| PONNERI PONNER), TAMIL NADU
Tabular data is hard ze, 50 lef's bring in a map from our GIS to visualize the data:

= gis.map("Tamil Nadu®, zoomley

Impact Assessment

Age Pyramid of affected population

r(popdf['female’].sum() - popdf[ J.sum()))

sns.barplot 699", label="Female”, data=popdf, edgecolor=
sns.barplot(x="male" 2 ", label="Ma data=popdf, edgecolor
s Bt n plt.ylabel

Cambatore plt.xlabel(

Kacabd



http://localhost:8888/tree

Drone2Map for ArcGIS
arcgis.raster.orthomapping module

<« OSDisk (C:) » temp » YVWD_13 > images

Orthomapping for Drone Imagery

eospatial information can be digitized from imagery, the imagery needs to be corrected for different types of errors and distortions inherent in the way
is collected

Orthomapping is a combined process of orthorectification and mapping. Orthorectification refers to the removal of geometric distortion introduced by the
platform, sensor, and especially terrain displacement. Mapping refers to the edgematching. seamlines generation, and color balancing of multiple images to

YUN_0046.JPG YUN_0076.JPG | produce an orthomosaic data:

| ’ Note: The ability to perform Orthomapping with ArcGIS Python API is available at ArcGIS Enterprise 10.6.1 through ArcGIS API for Python version 1.4.2. Itis
1- not yet available on ArcGIS Online

* YUN_0081.JPG Properties Note: The ArcGIS Enterprise needs to be configured with a raster analysis server, which requires an Image

General Securty Details Previous Versions » —
impor

ﬁ 181.JPG from arcgis.gis import GIS
Camera

Camera maker

Camera model ES0

F-stop f28

Exposure time 1/7692 sec.

1SO speed 1S0-195

Exposure bias Ostep

Focal length 8mm [ portalurl

portalun

Max aperture 28
portalPu

Metering mode Average

Subject distance Omm

Flash mode No flash function

Flash energy

35mm focal length Ensure that Orthomapping and Raster Analytics are supported in our ArcGIS Enterprise.
GPS

Latitude 34:0: 23.61815999999817

Longitude 117; 5; 34.4554300000041

Altitude 725.18

gis = GIS(url-portalUrl, username=-portalUN, password=-portalPW, verify_cert=False)

isSupport_orthomapping = arcgis.raster.orthomapping.is_supported(gis)
isSupport_orthomapping

True
isSupport_rasteranalytics arcgis.raster.analytics.is_supported(gis)
isSupport_rasteranalytics




What is Ortho Mapping?

A technology used to process remote sensing images and produce ortho imagery products

Satellite, Drone, and aerial Mapping and analysis with
photograph imagery in GIS
o (7
£ > D D

Ortho Mapping GIS

Raw images Ortho Mosaic/DSM/DTM



arcgis.raster.orthomapping module

* Jupyter

In [10]:

Demo_DevSummit Part 1 Last Checkpoint: 2 hours ago (autosaved) Logout
Notebook saved

B 4+~ ¥ MHRun B C » cCode

1.1.2 Upload images into the project folder

imageFolderPath = r"c:\temp\YVWD_13\images"
imagelist = glob.glob(os.path.join(imageFolderPath, '*.IPG'))
imageTtemList = [

itemPropTemplate = {"type": "Image"}

for imageFullPath in imageList:
imageName = ntpath.split(imageFullPath)[1]
itemPropTemplate["title"] = imageName
itemPropTemplate[“tags"] = imageName
itemPropTemplate[“description”] = imageName

imageItem = gis.content.add(item_properties-itemPropTemplate, data-imageFullPath, owner=portalN,
imageItemList.append(imageItem)

imagecollectionItem.layers[@]

Construct the GPS array structure - [[imageName1, gpsLatitude1, gpsLongtitude1, gpsAltitude1]...]

gps [[ntpath.split(image)[1],
find_lat_long_alt(image, 'GPS GPSLatitude'),
find_lat_long_alt(image, 'GPS GPSLongitude'),
find_lat_long_alt(image, 'GPS GPSAltitude')] for image in imagelist]

Construct the camera properties dictionary structure - {"maker","model","focallength”,"columns","rows" "pixelsize"}. We can
query camera database with arcgis.raster.orthomapping.query_camera_info()

arcgis.raster.orthomapping.query_camera_info(camera_query="Make="Yuneec'")
cameraProperties = {"maker":"Yuneec","model":"E90","focallength":8,"columns":5472, "rows":3648, "pixelsi

Maker Model Focal Length Columns Rows Pixel Size

0 Yuneec E90 8.0 5472 3648 0.0024




Workforce for ArcGIS

Field workforce coordination

®® © 060 o0

[-X:)

@ Gas Meter Change

> 0000 O]




Import ArcGIS API for Python

Import the arcgis library and some modules within it.

import arcgis
from arcgis.apps import workforce
from arcgis.gis import GIS

O / Pull requests Issues Marketplace Explore

Esri / workforce-scripts

<> Code Issues 0 Pull requests 0 Actions Projects 0

Branch: master v workforce-scripts / notebooks / dev_summit_2019 /

Fi...r' apulverizer remove integrations

[E) Demo Overview.ipynb remove integrations

[E) Step 1 - Configuring a Project.ipynb rename files to remove colon
[E) Step 2 - Add Assignments From csv File.ipynb  rename files to remove colon
[) Step 3 - Add Assignments From Existing Lay... rename files to remove colon

[E) Step 4 - Importing Assignments from SQLIT... rename files to remove colon

[E) Step 5 - Spatially Assign Work.ipynb rename files to remove colon

[E) assignments.csv Minor modifications to importing from csv file



https://github.com/esri/workforce-scripts

ArcGIS Insights

analysis software:

fuses location analytics with open data science and business intelligence workflows




Python and R with Insights

H & = 3 X

- Extend your analysis using Python and/or R
- Incorporate visualizations as cards
- Manage data

Jupytar kamal gatoway &

éesri
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Python 3 >

: import glob
import pandas as pd

100k all files =
df_list = []
for csv_file in all_files:

df = pd.read_csv(csv_file)

list(glob.glob('./demo_data/*.csv'))

df_list.append(df)

state concat_df = pd.concat(df_list, ignore_index=True, sort=False)
concat_csv = concat_df.to _csv('./allfiles.csv', index=False)
outdf = pd.read_csv('./allfiles.csv')

: ' In [1]: ¥insights_return(df)
b ® -
e
Mexico Gt




ArcGIS Runtime Local Server

e ArcGIS Runtime SDKs
= Create native apps, mobile, desktop
e Desktop apps
= | everage Local Server for running offline GP tasks

e Perform analysis and geoprocessing that's not natively
supported in the Runtime core.

e Requires a GP Package (.gpkx or .gpk file), authored in
ArcMap or Pro, with Model Builder or Python.


https://developers.arcgis.com/net/latest/

Learning Resources

- W3Schools - https://www.w3schools.com/python/
- Python Tutorial - https://docs.python.org/3/tutorial/

- Books
- Head First Python (O’Reilly)
- Think Python: How to think like a Computer Scientist (O’Reilly)

- Arcpy

- https://www.esri.com/training/

- Python Scripting for ArcGIS (Esri Press)
- ArcGIS Python API - https://developers.arcgis.com/python/

- Exercises for practice - https://www.practicepython.org/




developers.arcgis.com/labs

Overview What is ArcGIS? Graphics and Data Search and Directions All Tutorials

ArcGIS Tutorials

Find Tutorials by APl or SDK Find Tutorials by Topic

All Products

JavaScript

Python REST API

Download data
Automate downloading data from the cloud using ArcGIS API for
Python

Python

Create data

Add features to your own service using the ArcGIS API for Python.

Python

Display a web map

Build an app to load and display a web map from ArcGIS Online.
JavaScript Android i0S Java NET Qt Python

AppStudio

Share maps and layers

Automate sharing your layers or keeping them private.

Python ArcGIS Online

Find places
Build an app to search for coffee shops, gas stations, restaurants,

and other nearby places

JavaScript Android 1i0S Python REST API

A

AppStudio

(O 10 minutes

Start Tutorial

(D 15 minutes

Start Tutorial

(910 minutes

Start Tutorial

(910 minutes

Start Tutorial

(95 minutes

Start Tutorial

ArcGIS Online

All Topics [ —H

Styling &

Visualization RllerySEC

Maps & Layers

B W
V) R 00

Routing Spatial Analysis Demographics Manage Data

Import data
Automate loading data into the ArcGIS Online cloud using ArcGIS
AP| for Python.

Python ArcGIS Online

Add a layer from an item
Build an app that loads and displays a layer from ArcGIS Online.

JavaScript Android i0S Java NET Qt Python
AppStudio

Display a web scene
Build an app to load and display a 3D web scene from ArcGIS
Online

JavaScript Android i0S NET Python

Search for an address
Build an app to find addresses and places with the ArcGIS World

Geocoding Service
JavaScript Android i0S Java NET Qt Python

REST API

Load Spatial Data Frame
Load a spatial data frame from a feature layer for analytic

workflows.

Python

Geocoding

(® 10 minutes

Start Tutorial

(® 10 minutes

Start Tutorial

(10 minutes

Start Tutorial

(10 minutes

Start Tutorial

(10 minutes

Start Tutorial



https://developers.arcgis.com/labs/?product=python&topic=any

udemy.com

"/L Udemy

Development

¢ for Business

The Modern Python 3 Bootcamp

A Unique Interactive Python Experience With Nearly 200 Exercises and

Quizzes

W % & 4.6 (13,689 ratings) 54,456 students enrolled

Created by Colt Steele Last updated 7/2019 ¢ English B English [Auto-generated]

What you'll learn

+ Learn all the coding fundamentals in
Python!

Learn about all of the latest features in
Python 3.6

Make complex HTTP requests to APIs
using Python

Really Really Understand Object Oriented
programming in Python

Write your own Decorators and higher
order functions

Confidently work with Lambdas!

Build games with Python

Work with all the Python data structures:
lists, dictionaries, sets, tuples, and more!

Master built-in python functions like zip
and filter

Write your own custom modules

Work through nearly 200 exercises and
quizzes!

Use Python to create an automated web
crawler and scraper

Master the quirks of Python style and
conventions

Learn testing and TDD (Test Driven
Development) with Python

Write your own Generators and other
Iterators

Master tricky topics like Multiple
Inheritance and Polymorphism

Build larger projects that span across
multiple files

Become an expert at list and dictionary
comprehensions

Handle errors and debug code

Work with files, including CSV

h on Udemy

Preview this course

O You purchased this course on Dec. 26, 2018

Go to course

INg exercis

Full lifetime a

Try Udemy for Business
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#python theSpatialCommunity.slack.com

The Spatial Co... ~ [\

® jimbarry

£a Jump to... <

= All Unreads
@ Threads

Channels @

# admin-announcements

analysis

#*

arcgis

arcgis-desktop

# arcgis-web

blockchain-spatial

# boundless
# db

# devsummit
# geocoding
# gistribe

# git

# job

£-3

loc-nyc

mapbox

®

maptime

mobile
# openstreetmap
# random

startups

#python
W) 2984 | %4

® & | Q search @ w5 ¢

https:/www.youtube.com/watch?v=MAW1zLVTkrQ
om s e -- Monday, December 9th
' You could hard code the path to make vscode see it. 1 cione my arcpro envs outside of the user profile dir and haven't had any issues

S.} 1 reply 20 hours ago
! gisdev-km & 17:51

. Create your new local repo folder

. With ArcGIS Python Command Prompt...

. cd <parent repo folder>

. conda create --prefix .\<venv name> --clone arcgispro-py3
. activate <venv name>

“uoE W e

Yesterday
£ ted_chapin 14:04
mﬁ arle Ider My cloned ArcGIS Pro Python environment is arcgispro-py3-clone and in VSCode | use

this in my settings.json:

"python.pythonPath": "C:\\Users\\TedChapin\\AppData\\Local\\ESRI\\conda\\envs\\arcgispro-py3-clone\\python.exe",

and this in my launch.json:

{
// Use IntelliSense to learn about possible attributes.
// Hover to view descriptions of existing attributes.
// For more information, visit: https://go.microsoft.com/fwlink/?1inkid=830387
"version": "0.2.0",
"configurations": [
{
"name": "Python 3.6",
"type": "python",
"request": "launch",
"program”: "${file}",
"console": "internalConsole",
"pythonPath": "C:\\Users\\TedChapin\\AppData\\Local \\ESRI\\conda\\envs\\arcgispro-py3-clone\\python.exe"
}
]
}

- ! charles.rudder 14:04
- my biggest issue is actually getting it to clone

["" ted_chapin 14:04

- anaic fartha INE and ana ic far tho intarnrotor

0 @ ©
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Please Take Our Survey on the App

Download the Esri Events Select the session Scroll down to find the Complete answers
app and find your event you attended feedback section and select “Submit”

:
esrievents = Schedule Q R
All Events DECEMBER WED Arcade: An Introduction

Freedom H

Date

Hosted Lunch

Esri Mid-Atlantic
User Conference

December 10-11,2019
Philadelphia, PA

. Add Reminder
Arcade: An Introduction
and clear. (*)

TIME

Tomorrow, 13:00 - 13:30

Field Mobility for AEC Projects

ArcGIS Arcade is an expression language thatean
be used across the ArcGIS platform. Whether}
writing simple scripts to control how features
rendered or expressions to control label text,
Arcade provides a simple scripting syntax to
these capabilities. Understand what Arcade.

Esri Federal GIS
Conference

February 11-12, 2020
Washington, DC

Smart Communities Happen When
Governments Achieve Data-Driven
Performance

what it isn't), why it was created, and how to
started putting it to use in your projects.

Using GIS to Address Emergency
Management Challenges

Esri Gulf Coast &
User Conference 8

November 7-8, 2019 58

New Orleans, Louisiana

Using Python Across the ArcGIS Platform







