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GIS

What Is Location Intelligence?
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Identify problems

Use GIS to illuminate issues that are driven by geography.

This map of opioid prescription claims reveals the
geographic patterns that emerge when data is well-
mapped.

View an opioid epidemic map

What is GIS

Hundreds of thousands of organizations in virtually every field are using GIS to
make maps that communicate, perform analysis, share information, and solve
complex problems around the world. This is changing the way the world works.
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Monitor change

If a picture tells a thousand words, a map tells a thousand
pictures. This map starkly reveals the extent of glacier
retreat in the Southern Hemisphere.

Look at the Patagon Journal Memories of Ice map

What is GIS

Hundreds of thousands of organizations in virtually every field are using GIS to
make maps that communicate, perform analysis, share information, and solve
complex problems around the world. This is changing the way the world works.
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o What is GIS

Hundreds of thousands of organizations in virtually every field are using GIS to
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! complex problems around the world. This is changing the way the world works.
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GIS delivers real-time situational awareness. This
hurricane and cyclone map shows potential impact to
people and businesses, probable track of storms, and

storm surge.

Try the Hurricane and Tropical Cyclones map




What is GIS

Hundreds of thousands of organizations in virtually every field are using GIS to
make maps that communicate, perform analysis, share information, and solve
complex problems around the world. This is changing the way the world works.

&
0 Identify problems SK\\ ! Perform forecasting
TN
- - ‘ Monitor change ."-:":- Set priorities
: “
. M
P
e -
L
-

\"1 M & dt B
\b ARagES respona te S Understand trends

Perform forecasting

Use GIS to forecast traffic. This map highlights challenges
at an intersection in Fort Mitchell, Kentucky, where

forecasting shows traffic is expected to worsen based on
land use changes.

Open the NKYmapLAB interactive map
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What is GIS

Hundreds of thousands of organizations in virtually every field are using GIS to
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make maps that communicate, perform analysis, share information, and solve
complex problems around the world. This is changing the way the world works.
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Maple
GIS helps to set priorities based on spatial analysis. By L 5[1150
analyzing crime patterns, public safety officials can “obwick
identify target areas and assign officers in those areas.
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What is GIS

Hundreds of thousands of organizations in virtually every field are using GIS to
make maps that communicate, perform analysis, share information, and solve

A complex problems around the world. This is changing the way the world works.
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Understand trends

GIS helps you gain insight into data that might be missed
in a spreadsheet. This map measures job growth or losses
in different industries and quantifies local competitive
advantage.

Try the shift-share analysis map
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How GIS Works

GIS technology applies geographic science with tools for understanding and collaboration. It helps people
reach a common goal: to gain actionable intelligence from all types of data.

Maps Data Analysis Apps



Web GIS Is the Modern GIS Architecture s C
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Web GIS Provides the Means . .

. For Creating
Federated Systems




A Network of Collaboration Is Emerging

Connecting Organizations and Individuals
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A Global Network of Collaboration Is Emerging



A Network of Collaboration Is Emerging

Connecting Organizations and Individuals

http://sdgsuae-fcsa.opendata.arcgis.com
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http://odsprueba-ambiente-esri-co.hub.arcgis.com



http://data-irelandsdg.opendata.arcgis.com/

Open SDG Data Hubs

Are enabling in-country collaboration and action
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national i

oren SDGS  National

Standards Based |mp|ementation

Country Led _
Geospatial Collaboration  aggregation
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Esri Commitment [ 4

N

- To support the sustainable scale-up of this work:
- Donation of software bundle for the first 3 years to developing countries and those in need
- After 3 years until 2030, Esri will provide a discount of 85% of ongoing annual cost
- Ongoing Support
- Learn lessons and other online training resources
- Story Map templates
- Data - Living Atlas, Imagery, OSM
- Africa Geoportal
- Multi-lingual capabilities
- Git-hub repo



Supporting Statistical Capacity Building

UN Big Data Global UNSD Federated Information
Working Group System for the SDGs
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GIS Now Provides
the Means . . .
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Indicator
Direct measure or indirect
support to the Indicator

Target
Contribute to progress on the Target,
not necessarily the Indicator

Goal

No poverty

\ [/
s
' ‘ ! d g .01 3 Good health and well-being

4> - -
THE GI_UBAI_ GOAI_S 4 Quality education

For Sustainable Development Gender equality

Clean water and sanitation

Decent work and economic
growth

9 Industry, innovation and
infrastructure

Reduced inequalities

1.31 1162 1171

Responsible consumption
and production

Climate action

Life below water 14.5.1

Life on land 15.3.1 1541 154.2

Peace, justice and strong
institutions

Partnerships for the goals

EARTH OBSERVATION AND GEOSPATIAL INFORMATION

LINKAGES TO SDG GOALS, TARGETS AND INDICATORS


https://www.earthobservations.org/documents/publications/201704_geo_unggim_4pager.pdf
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UNITED
KINGDOM
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Malnutrition

Bulsion (i PHEA)
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e Esri Art’flmal Intelllgence tools
e Multl spectral image analysis

\ ,s :
- Auto-detect features

- Focus on-site inspections to farms
that have regulatory issues

3 cm resolution
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Animal and Crop Farms
Imagery Analysis

o 5.0 §

Animal and Crop Farms
Receiving Monetary
Subsidies

The farms colored green are receiving
monetary subsidies.

The farms colored red are not receiving
monetary subsidies.

Animal Farms

Click on the links below to see the farms
receiving monetary subsidies but the drone
imagery shows there are no animals or crops
present. Inspectors can be dispatched to these
farms for review.
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o 35 i Goats Count
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4 Total Oxyge.. b chrwr infarmatinn af cnacific farmle) 11cn tha enlart tnal

http://ps-dubai.maps.arcgis.com/apps/opsdashboard/index.html#/0d5¢c77d3878448bbb2bbef6c70f87c41



http://ps-dubai.maps.arcgis.com/apps/opsdashboard/index.html#/0d5c77d3878448bbb2bbef6c70f87c41

CLEAN WATER
AND SANITATION

Water and
Sanitation Projects

Mozambique

Sanitation
Cleanout
Locations

California

Water Monitoring
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Work Order
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rking Group Uganda - Open Data Site

Energy Sector GIS Working Group
Uganda Open Data Site

Electricity Consumption per
Capita:

- Uganda (2016): 71 kWh/Capita
- Germany (2014): 7,035 kWh/Capita

- EU (2014); 5,909 kWh/Capita
- World (2014): 3,128 kWh/Capita

Facebook Population Data
https://ciesin.columbia.edu/data/hrsl/

ot |

Solar Containers for rural
communities

sion support Model to decide whether it is more
illage using Solar Home Systems, Mini-Grid or On-

—

Grid connection 42% - Microgrids 33% - SAS 26%

Building Extraction from
Avg. system annuity 137.00 USD/year-hh — Avg. cost of energy: 0.53 $/kWh — Avg. reliability: 92%

Satellite Images

Load Transformer and
Distribution Line Data as
well as Electrification
Status Estimates

Sharing this
-_ information with
investors

Creating buffer around Create a Ranking of
distribution lines and ____J Villages/Trading Centres
transformers according to to be electrified first

economic data

Electrification Planning in Uganda using Satellite Data
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&% ArcGIS Urban
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TERALYTICS | ESRI~ | EsriOD

Monday, September 7, 2015

25 Mo0? Tulé Wed 7

5,815,109 people movements in total

¥ Mode of transport

Privase [ s
Train [ 515000

Plare 232

¥ Time of day
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» Top Flows

» Top Origins

Filter flows by magnitude
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10 1000 1000 10000

95% of movements shown




13 Sorow

Forest
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A Predicting Environmental Phenomena

w Where Seagrasses Grows, Empirical Bayesian Kriging
(EBK), Random Forest classifier

"4
s
AN

= EMU_Global_90m X
Field: f Add [ Delete [E Calculate | Selection: .QEE“ Switch ‘ ) .
4 OBJECTID | SHAPE pointid | te salinity i nitrate | percO2sat ‘ Y : Tt z ' i
Point Z 24 -1433144 3418222 > < : :
Point £ 26 |-1.439 34, E > <MNull=
Point £ 307 |- 0 <Null> s Mull= = <Null=
PointZ 1739 |-1.600642
Point £ 1740 | -1
Point Z 2184 |-1.619098
Point Z 2185 |-1.6 = Mull:
Point £ 2211 -1.616092 9 e : E < > <MNull=

PointZ | 2219 |-1.607907 028 s <Nulls ] , e .
Poi Py I T - : T PR Tt A PRESC IS o persie St
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Point Z 169101 |33.04196 | <Null> > | <Null> s " : v/
PointZ 160061 3393676 | <Mull> | <Null> | <Null> | <Nulls i 2 Emp|r|ca| Bayes|an Knglng
‘ - PR d'. . v . - & i -

Guif of
Mexico

A from sklearn.ensemble import RandomForestClassifier
import numpy as NUM
import arcpy as ARCPY
X import arcpy.da as DA
import pandas as PD
, import seaborn as SEA
: « import matplotlib.pyplot as PLOT
i . import arcgisscripting as ARC

e0e0000esso0

import SSUtilities as UTILS import os as OS




Where does
Seagrass grow?

Prediction Variables:
Temperature
Salinity
Phosphate
Silicate
Nitrate
Dissolved Oxygen
Type of Ecological Marine Unit
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. Beneflts :
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1 PEACE AND JUSTICE
STRONGINSTITUTIONS

34
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Syrian Government Forces
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SYRIA
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City In Motion Application

One Application .... Serves different industries & different tailored use cases P

A m]w‘
EPIDEMIC DISEASE TOURIST TRAFFIC IN/ CROWD CRISES One single Aoplication that can serve all
SPREAD MOVEMENT POI OUT FLOW INTELLIGENCE MANAGEMENT gle App

oot mm Em Em Em o e e R e Em Em e R Em R Em Em R Em R Em Em R Em R Em Em R Em Em R Em R Em Em Em Em —-—e— o E— Em e o o e o em E E == =

72 ﬂ/¥“\\ _|
3 ') . . * 4 Analytic 1 : : ! ! :
v, USignaling 40T | | i i 1
i Data Wy Models | . . . ' :
4 El . .
T |
AR
RM Data {%%%EJ et : HEALTH  TRANSPORT  UTILITIES POLICE MORE
\:ﬂh ?‘7/ Data | | - \$/ -
~ - ' ) RS s ¥
@ lOTData . Sky |
‘ot the Data |
. ol I Al GE - INGESTING, ANALYZING and AND VISUALIZING UP TO BILLIONS OF SIGNALS PER
_ - 1al
Processing more than 1.5billion records GEO Spatia SECOND

on daily bases and 3TB of data. GIS Map
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Al4SDG - roadmap to a Global Data Commons to achieve the

Sustainable Development Goals (1/2)

g = 3 Strategic support by: McKinsey&Company
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The Global Data Commons aims to The position papers discuss several
deploy Al to help achieve challenges that prevent the
the SDGs implementation of a GDC

SUSTAINABLE g™ & -
g@} SUSTANABLE GEALS o Access to quality data

17 GOALS TO TRANSFORM OUR WORLD

e s o Technical challenges

LB EDUCATIN

Ml o Legal challenges
cmon g el 1 e
i e

= = g o Political/ regulatory
i ) ()

challenges

e BBl « © social challenges

@

o Business/ commercial

challenges "

Example quotes from position papers

* Capitalizing on the immense volume of data o o
available and use Al to tackle the world's greatest

challenges 9 « et s ==
Detect, present and help scale-up use cases for Al e
enabling the 17 SDGs

The use of Al for Sustainable Development Goals
will allow us to: S s sn e
e |

— Monitor progress towards the achievement of ~Covngon 219
SDG wamersen ingcos 1 perond daaand
Simulate implications a2
Predict outcomes of measures taken esito : g

requifing privacy preservaticn technologies for data sharing in the GDC'

Provide recommendations for policy makers Aeaapae 205

—Berkman Klin Center 2019

Iags several steps behind the new tachnology” ‘capacities together with new capacities on processing big data and
~Simmons & Simmons, 2019, producing their own solutions based on artificial nteligence”
~IRD, 2019

€

Our review of the position papers indicates that we can
follow an iterative and systematic approach to creating
the Global Data Commons

« Articulate use-case context and scope
~ Identify stakeholders, associated risks and rewards
* Identify legal and regulatory context

-~ * Identify rights and responsibilities for using data
W) £} * Articulate collaboration workplan and deliverables

Scope definition
s LAE Eme + Identify minimal required datasets and associated characteristics

= nd_rlsk definition, data * Define interoperability with existing data commens
assessment flow and * Identify use-case specific data ie, ization, pseudo
workflow etc,

* Map out end-to-end data lifecycie ie, dataflow from origination to end-user distribution

* Map out workflow process for entire data value chain i.e,, ingestion, storage, analytics,
distribution et

* Define data control levers such as: access rights and duties, etc,

* Determine required technology architecture
Contra ©) + Determine technology requirements and select best-practice technology solutions/
agreements =/ implementations where applicable

definition Technology
solution and * Define governance model
infrastructure * Define stakeholder management mode!
* Define compliance risk management standards and procedures
Governance: * Define KPIs and reporting standards

transparency,
accountability * Identify required agreements and contracts to be implemented
and insight = Tailor-fit standard templates to spedific use-case context

Scale
Build
Year 3+

Conceptualize Vear 2-3

Year 1

* Define use cases * Identify user risk and requirements * Impiement with global partners (intemational

* Define stakeholder map, and identify 2-3 close = Identify global partners i Organi icipaliti
O government partmers for pilot o s, etc) | = Identify jes to expand and scale (e,

and risk assessment | * Identify legal and regulatory framework and sign MOUs third party support)

* Articulate workplan and deliverables * Design sustainability model and establish
sustainable sources of funding and support
* Define data risk and impact » Establish secure data infrastructure * Integrate with other existing Data Commons and
* Define data requirements and gather data for pilot * Design the approach for data analysis data sources
* Identify existing data commons to integrate with - Establish feedback oop to refine insights. * Implement data sharing and transaction rules

+ Define data Flow Diagrams (logical and physical) » Establish data access rules across the platiorm
~ Define data access

- Define end-state target architecture - Build a scalable technical architecture ~ Explore use of innovative technologies
ef«wﬂlﬂwyﬂu‘mﬂ + Define and implement pilot state architecture and - Explore use of innovative technologies like
and infrastructure infrastructure. blockehain for decentralized storage of data

E——— + Define stakeholder govemance model « Identify data stewards * Measure impact and gather feedback from
transparency, + Establish dats accountability * Measure impact and gather feedback from impacted populations

omw,..,m.,.,, and  * Establish reporting method and cadence. impacted populations
insight

Contracts and * Finalize legal and contractual paperwork to launch » Finalize legal and contractual paperwark to = Identify partners to implement at scale
support a scalable GDC

A A

Launch pilot use cases with trusted Have sizeable and active partners that
govemment partners share and consume from G

@ 0 a Il WORLD
@ 1 a Il_s Il GOVERNMENT
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