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Why spatial analytics?

S B . i
A C & Candidate Sites F £ itfloson, st eoe
: : e E5% ‘;n + Foith 5t b A oo + o ’+‘P< ""”-‘-'.,,’ $ + + 4
- Site selection T\ N\ A\ : 1 BN
+ - $ 4 Deraro Bivd / Dol Abo B1F : + e Favimadvh 3 B oy e
F =
- Routing ML i il s @ .+
i/ 5 i 't %
- Territory Design Y/ AN LE A + e S SR NI
- Business decision support system % . 133 VN AY (1T A eSS AN A
° ° . I+""I?': sifHwy -':l- { oﬁf‘-?'ﬁ_v + + i + '
- Environmental modeling 5 g i - 1.7 =
ifyi iti K e i W
- Identifying critical source areas of i e
pollutant emissions from non-point R N SR
source pollution modeling ) | AN ’ 5
Demand Points H
L Q L4 A \f +‘,4:’F‘“o|“”.;|v.l.
- Spread of invasive species - . ? e o .
ssignments of nearby populations =
to the most optimal site. i
‘b e e 4 + + Wil
01,9¢ 1 1070°W 521465°N II



Spatial Analysis Utilities

Ul Scripting

- ArcGIS Pro - ArcPy
- ArcGIS Insights - ArcGIS r-bridge
- ArcGIS Online - ArcGIS API for Python

- Enterprise Portal - ArcGIS Notebooks



Data Pre-processing

- Cleaning data

Data
Evaluating missing data in fields

re-processing
Encoding categorical data

and preparation

- Normalizing or standardizing data |
- Normalize attribute of a data cut

- Standardizing attribute data
- Pivot tables
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Bucket data into specific cuts for analysis
- Feature extraction

- Summarize



Data Engineering in ArcGIS Pro

Spatial statistics analysis

- Regression N
- Classification
. Split Three ®
- Cluster mapping ® ~
- Spatial Autocorrelation
. . ®
. ®
Geographically Weighted O Split Two
Regression S S
. . . Split One
- Machine learning analysis
e . ®
- Training/Testing ® Split Four g
- Decision Tree ® ®
- Random Forest Q
3 DenSitY based C|U$tel'in9 Random Forest graph representing splits of Random Forest high level overview

a dataset in a scatter plot. workflow.
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Spatial Relationships

- Patterns
- Hot spot analysis
- Clustering
- Linear Regression

- Colocation analysis
- Kernel Density Estimator

- Interpolation methods
- Inverse distance weighted (IDW)
- Kriging

Kernel Density Estimator

Kernel density estimator for grocery
store locations within a city

Kernel density estimator for
populations within a city



Exploratory Data Analysis (EDA) Utilities

- Spatial Stats Toolbox

- GeoAnalytics or Geostatistical
Toolbox

- ArcGIS R-bridge

Python virtual environment
ArcGIS Notebook
Jupyter Notebooks Access
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Insert Cell Help ArcGISPro O

Run ‘ Markdown v

Random Forest Classification

Importing the libraries

import numpy as np
import matplotlib.pyplot as plt
import pandas as pd

Importing the dataset

dataset = pd.read_csv( )
X = dataset.iloc[:, :- ].values
y = dataset.iloc[:, - ].values

Splitting the dataset into the Training set and Test set

from sklearn.model selection import train_test split
X _train, X test, y train, y test = train test split(X, y, test size = , random_state

]

(X_train)

44 39000]
32 120000]
38 50008]
32 135008]
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R-ArcGlIS Bridge

- ArcGIS Pro = Options > Geoprocessing

Project

2 ] Set options for running geoprocessing tools and scripts
- Point to R executable program on local || curent Settngs P 9 geoprocessing i
h . Units v| Allow geoprocessing tools to overwrite existing datasets
m a C I n e Tasks v | Remove layers that reference data overwritten by geoprocessing tools
I I . b- d . Application | Add output datasets to an open map
. I nSta a ng IS I n I ng Genera Analyze script and model tools for ArcGIS Pro compatibility
- 1 | Map and Scene Script Editor
- Jupyter Notebooks R analysis =
Selection

Logging

Write geoprocessing operations to XML log file

L L Ld | -
- Call package arcgisbinding
Geoprocessing
Tareand Dowrioad | Write geoprocessing operations to dataset metadata

« Run notebook in ArcGIS Pro caster ant maceny VodelBuilder Ontions

FEEE Do not show warning when overwriting model from previous version
Layout

CAD R-ArcGIS Support

Metadata Detected R home directories

Indexing

Location Referencing Installed ‘arcgisbinding” package version: [1.0.1.237] ! =

Proofing
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Rin Jupyter

install.packages("rgdal”, type = "source") I

library(rgdal) Install and initiate
Ce” 1 library(arcgisbinding)

library(fda) packages

library(raster)

library(rts)

Next, you will use the R- > 1o read in the time-series mosaic that contains the predicted temperature profiles. Note that, you will need to convert a
time field to a R time field.

## INITIA

Check ArcGIS Pro
connection and point to

gdb/temp time series')
Cell 2
forecast_times <- ar

forecast_times <- as.Date(forecast_times$StdTime) GDB

Next, using the arc.raster function of the R-ArcGIS Bridge, you will bring create a 3-D Raster Stack in R. Note that we are using LockRaster asthe

method to get one raster at a time. We read every time in a loop and create our Raster Stack.

## EXTENT [ 3

extent <- c(-125, 25, -78, 58)

nrow 20 5 .

ncol = 10 Define environment
Ce” 3 #HR ;

fList <- List() ' variables
for (i in 1:60) { (raster extent)

1
ras <- arc.raster(r, extent = extent, nrow = nrow, ncol = ncol, nodata = -999, mosaic = list(method = "LockRaster", LockRasti
ras <- as.raster(ras)

rList[[i]] <- ras




Manage multiple Install packages for Activate specific
Python Manage python  environments certain environments environments

.
environments
A DownScale_Clima om Forest Regressio ArcGIS Pro ? =
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New « Add Clone Default
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e I y th o n VI rtu a I Save : arcgispro-py3
Project Enfironment o
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e nVI ro n I I | e n t Save As arcaicnrn.nff 101 lcera) and 10749\AppData\Local\Programs\ArcGIS\Pb\bin\Python\envs\arcgispro-py=
arcgispro-py3-clone
Manage Environments . .
Y ° ° C:\Users\and10749\AppData\Local\ESRI\conda\envs\arcgispro-py3-clone
- Creating virtual envin _ _
- talled P n climate_downscaling
i i nstalle ackages ) )
ArCG IS Pro Llcensmg The following list of Python packages are installed with ArcGIS C\Users\and10749\AppData\Local\ESRI\conda\envs\climate_downscaling
o o Options -. Update Packages Note: Cannot madify the default Python environment. Clone an @® with_Block testing
- Ve rs I o n I n g CO nt ro I ~ C\Users\and 10749\AppData\Local\ESRI\conda\envs\with_Block testing
Python
-~
H Add Packages Installed: 125 r
P k & L. b = Add-In Manager Name Version
* Fackages ioraries g 1o
asnlcrypto 0.24.0
Help 3 -
CI o o atomicwrites 1.3.0
- Clone versioning -
backca 0.1.0
blas 1.0
- ArCG IS Pro n bleach 3.1.0 License: Esri Master License Agreement
Exit . (MLAY
. . ca-certificates 2019.8.28 Y
environment with Descripton

. N cffi i\ 23 Script and automate ArcGIS Online and ArcGIS Enterprise,
a d d ed I I b ra rl es cftime 1.0.0b1 completing tasks ranging from performing big data analysis
chardet 3.04 to content management and administration. The APl
ol 0.4.1 integrates directly with the Jupyter Notebook and the SciPy

stack.

h 27
- ArcGIS Notebook sy
decorator 4.4.0
Pyt h o n defusedxm! 0.6.0
despatch 0.1.0
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[ 5
ymposition iﬂ} random_forest_classification-Copy1 12] multiple_linear_regression iﬂ} polynomial_regression-Copy1 lﬂ} location_allocation X =

Edit View Insert Cell Help ArcGISPro O
Run Markdown v

Python EDA in ArcGIS Notebooks

Location Allocation Model

Create an Location - Allocation model for ArcPro
Python v 3.6.6
Current ArcPro 2.3.2 NA
Model type — Maximize Coverage
° o Candidate, Required and 1 Chosen DC Facility
Geospatial data analysis TrvelTime
Impedance cutoff = 320 min
Weight = Demand

Build raster datasets

try:

Linear and multi-linear regression frem sropy mport: e

N import arcpy.na
import os
ana|y$|s import json

import numpy as np

- Surface predictions for temporal data | H

if arcpy.CheckExtension( ! ) ==

arcpy.CheckOutExtension( )
QI ETH

Network anaIySiS and mOdeIing raise arcpy.ExecuteError( b r )

' N ; Environment Settings

output_dir = 1 ytl
env.workspace = os.path.join(output_dir, py.g )
env.overwriteQutput = True
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Results Visualization
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Esri Boston’s Hub: https://go.esri.com/bostonhu

Q’ Esri Boston About Events News Community Makers Space

COVID-19: Get live maps, data, 9 1 istanbul
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Education

87

Number of Forbes top 100 colleges in
the US using ArcGIS

State & Federal Local Governments

50 & 15 1100%

ArcGIS is used by all of the top 100
most populated Counties in the US

Fortune 100 Companies

?20%

Percentage using ArcGIS in the Fortune
- 100
:

ArcGIS is used by all 50 States, and all
15 Federal Executive Departments

Esri is pioneering ArcGIS, the world's most powerful mapping and analytics software.



Esri Boston's Hub: https://go.esri.com/bostonhu ;’Ei‘?‘!
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Sign Up and Follow Esri Bos;tp"n

3

Sign up and follow Esri Boston to receive updates on local eventsaz;nd GIS stories

from around Boston.
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11:30a.m.- 12:00 p.m.

Esri Session #5:

Rapid Field Data Acquisition with ArcGIS
Quick Capture
Presenter: Mark Scott

Using ArcGIS Quick Capture, you can rapidly
record field observations.
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