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Why start Azavea?
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Two key experiences
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Landscape Architecture &
Regional Planning
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Dana Tomlin

GISand
Cartographic

Modeling
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City of

\-Phlladelphla

LIFE o LIBEMT Y AND YOU™
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student loans paid

$ 15,000 savings

No customers
recession

knew what | liked doing
public service
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Non-profit vs. for-proft
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Two key experiences
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1. Thrill of learning and exploration
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2. Meaningful work
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VWe advance the state-of-the-art
in geospatial technology ...
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...and apply It for civic, social, and
environmental impact.
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1. Geography and Place

Road Incident Data System Map ~ States ~ Cebu ~ jbranigan@azavea.com

Graphs
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2. Civic, Social, and Environmental Impact

e R"I R @ @9

THE WORLD BANK

SUMMER ¢/ MAPS

PEW Sl ROUD
' WATER Restancs QN
‘/ Norman B, Leventha
S Napcemer

PHILADELPHIA
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3.SIimple, elegant design

BUILDING TYPE
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4. Complex Problems

I Project and band number S I Project and band number

Numerical value = Numerical value

" O—> @ unction name ¥ *  Function name

~ Node anchor points are white if they

are not connected to anything.

«There should only ever be a single anchor
point on the left and right of each node which.
« It a node has multiple inputs all iInput point to
the same anchor.
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5. Open knowledge systems
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5. Open knowledge systems

R Geolrellis 9 DistrictBuilder
F Raster
Foundry
(O OpenDataPhilly _
INEENOIN
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LInes of Business

e (Custom software for the web
e Dataanalytics

e Reusable tooling, applications, and APls
o Cicero
o Raster Foundry
o Temperate

o R&D/Open Source

o GeoTrellis
o Raster Vision
o Other new libraries
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We express our mission through:

10% time e Projects we select
Open source e Fellowships
Open data e Donate share of profits

Partner collaborations
R&D investments
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Some of our work
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Urban Forestry
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opentr

www.opentreemap.org

* Crowdsourced tree inventory * Urban forestry analysis
* Ecosystem services calculations * Community engagement

3 i Bridge™
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Nearby Address:

View All Details



Explore Map

M 1%,(\ sote-

phillytreemap

57,414 trees, 184,874 planting sites el Gl

Tree Details

A se  Soce .

Full Details Quick Edit

Red maple . >
Nearby Address: - 1 » Red map|e

5 Brandywine St, Philadelphia, 1

12.0in

Juli

erman Sci

Cityview »

< DO e - S

;- Philadelpiia ™ g £ R Allece

) iladelphia . College
Police 9th District .

= Philad
Coffee House Leaflet

Terms of Use  Report a map error
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Stormwater Infrastructure
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Philadelphia’s Philadelphia’s
Historic Streams - Remaining Streams
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n Sewer Tunnels

McLean Mt Rainier

Pimmit Hills

Yoo

Arlington Washington

Washington
Navy Yard

+

Marlow H! — }

Hillcrest Heights,

Annandale Esri, HERE | Esri, HERE L=>=if1! .
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Mapping Poverty in America
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adelphia

‘ Water/Sewer & Stormwater Bill ©

www.phila.govirevenue

Please pay $74.06 (215) 686-6880 wicruiay-Friday. &

Customer Name: JANE DOE Account Number: 090-12345-00316-001
Service Address: 316 Bayview Terace, Phiade) 191 w"’"“cé?:,‘
| Bill Date: October 30 2017 (B4 Period Sep 25

Yot Aoossat Water Access Code

Wateus or balance & lag bi

Vou ot e on 101317 - harkyou Paying by Phone?
—— Enter this code

This Bal

Usage Charge (6 cd, see beiow for detals) When prompted.
ice Charge ’

Usage Charge
See a month-by-month

usage history on the
next page.

| Meter Readings Usage History (cef) | B
RT 000

adual readng
adual reading

Total CCFs used
Approximate galions usedp er day

Paying by mail?
Please pay

Late payment penaty
Total amount due f pad after Nov 20 2017

o

3337208311600001234%5003160011000001582200000156L40900000100000000003
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990 SPRING GARDEN ST

$§535.35 43,445 f©? 43,445 f©2

Area \rea

SA 990SPRING GARDEN 883523100
STREE A/BRT A

A

Download this page as a PDF

an, CC BY 3.0 — Map

Accounts

ccount Numbe Monthly Stormwater Charge 513N 10TH ST

35353 5 SA 990 SPRING GARDEN 1 - Water, Sewer &
Rate Period Monthly Charge LP Stormwater

Sep 12019 — Aug 31 2020

Gross Area Charge

Impervious Area Charge
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PHILADELPHIA

* WATER

mwater Billing Home Map Viewer Search Credit:

Stormwater Management Program

Search Appeals  Search CAP  Autocomplete editor ~ Garden Application:

Credit Applications

Text Search | Status Date Recelved Type OnHold RecentActivity Expiration Brackets Recently Effective

Showing 25 of 2331 Applications found.

3660 S LAWRENCE ST
Recetved: Feb 20, 2020
Owner. Gary Novick

2447 W OXFORD ST
Received: Feb 20, 2020
Owner: null

2447 W OXFORD ST
Received: Feb 20, 2020
Owner: null

PWD: 028-4968003660001
OPA 884154000
Case Num: 385899-R002

PWD: 053-6212002447002
OPA- 291230800
Case Num: 23452.C001

OPA 291230800
Case Num: 23452.C002

4417 N O6TH ST
Received: Feb 20, 2020
Owmer: Juan Perez

214 E GORGAS LN
Received: Feb 12, 2020
Owmer: null

PWD: 021-8791004417001
OPA 885654860
Case Num: 513490-R003

PWD: 034-3770000214001
OPA: 222104200
Case Num: 22598.C001

1701-41 TOMLINSON RD
Received: Feb 12, 2020
Owmer: Pat Toth

5715 WALTON AVE
Received. Feb 12, 2020
Owner: Captain Crunch

1115 LINDENHURST ST
Received: Feb 12, 2020
Owner: null

PWD: 048.77540.01741.001
OPA: 884232507
Case Num: 540555.R003

PWD: 050-8130005715001
OPA: 463079200
Case Num: 19458.C001

PWD: 047.5088001115001
OPA: 583012700
Case Num: 452002.C007

1900-02 POINT BREEZE AVE PWD.
Received: Feb 12, 2020 OPA: 482269705
Owner: Matt Barabee Case Num: 12513.C001

300 ERNEST WAY
Received: Feb 11, 2020
Owner: Joe Munizza

PWD: 060.3204500300001
OPA 881224350
Case Num: 539969.R003

PWD: 047.5088001115001
OPA: 583012700
Case Num: 452002-C005

1115 LINDENHURST ST
Received: Feb 11, 2020
Owmer: Foo

1115 LINDENHURST ST PWD: 047.5088001115001
OPA: 583012700

Case Num: 452002-C006
PWD: 043-2908001809001

Reports  Admi

Quick Search O

Revoked/Suspended

Order BY
Received Date ¥ ©

Application Recerved

PWD: 053.6212002447002 [ p——

Logged in as Administrator

Current Search Criteria

Date Recelved
All Applications

Recent Activity
All Appications
>

Credit Expiration Notices

Counts of Credit Applications expiring which have not been
notified for the current timeframe.
4 8 Applications are waiting for their Three Month renewal notice

5 3 3 Applications are walting for their Expired renewal notice

| Generate letters
Generates up to 200 letters at a time.

Mark applications as notified.

»

Recently Effective Renewals

8 application(s) have become effective recently and need
dispositions letters.

| Generate letters Move appiications to “Disposition Letter Sent™ status.

Generales up to 50 jetters at a time.
\ J

Credit Renewals Letter Delivery Import

Choose Files | No file chosen




= Stommwiter Credts Explore Phidadelphsa Water

lsower Your=Stormwater. Bill

Commercial property owners inPhiladelphia can save money and help
glean our rivecs by managing stodwater on e properties,

\

Why Green? Learn About Stormwater Contact Us




= Stormwater Credits Exploner

330-48N 12TH ST
$123 29%

- Permeable Pavernent

Step 1 Draw Permeable Pavement

=)

Phaladelphas Water

Chick first point to close thes shape

Q  @exgpiore TheMip




= Stoemwater Credits Explorer

-~ J30-48N12THST

$477

cxunate M

Philadelphia Water

$238

Moothy B Reduction

Managed Area Mervhly

(sq Nt

One Yoar Five Year Ten Year
Redoctn Reducton

$14.280

L Contact

tmstall B Stormwater Grants




Agriculture and Pollinators
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Pollination Mapper Login

Cancel drawing
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CURRENT CONDITIONS NEW SCENARIO ~

Managed hives per acre

Wildflower &.47 acres

3
>
g
3
2

] Atalfa

Il Amonds

[ Apples

[_] Asparagus
[C] Barren

Il Beans

Il Berries

Baseline Yield Scenarlo Yield

Orchard
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Apparel Supply Chain
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The scale of the global fashion
iIndustry

According to Fashion United, the global fashion industry is currently worth

AR GIUTTN or 2% of the world's GDP.
The industry employs KSVEGTLHT T W« L=Ls] 1[5} throughout the value chain

worldwide.
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“There is a joke in China that you

can tell the ‘it'color of the season - 5 > ‘5;5?4
by looking at the color of the ere R TRy
rivers.” A 2P ',' .

/ ’/
— Orsola de Castro, Fashion Reuom-on | kg;g:’@"
/i 4 :

« M



Supply chains are complex

| X X J
©

¢ rv 1
(X X
#’

W — B — 7

Consumer Company Suppliers Subcontractor  Input Suppliers Raw materials







Current state of play

Reas abont Nowe yOnst FaC Ly 5515 ae prodessnd and matchad o ths gudt
Showing M of 14) Rerra.  SHOW ALL ITEMS

Some potential matches roguire your feeddack. Some itoms faled 1o be procested

oV
Bow Status

T

Dudevar v Cara Komtantng, 80-86 18000 Na Southem

ASTERTEXSTR oo NS ERROA_ MATCHING RiOwE
nd Easters

s r.'w‘s‘ ‘“m.wycnm G
1432 Lo Lo Ngo Quywn Distrct Ma Prong ERAOR_MATOMNG  REMOVE




OPEN
APPAREL
REGISTRY



The Open Apparel

Registry (OAR) is a

neutral, open source f?—:-;_}‘;::::;;_w-
tool mapping T e
garment facilities S—a——
worldwide and Ty
assigning a unique e

ID number to each e r——

g - et .

B R e
- —



What does the OAR do?

—
- | ——
—

"""}

Creates one common
registry of facility
names and addresses
and an industry
standard facility ID

—
Eliminates issues with
matching across

multiple, inconsistent
databases

P

Enables in-facility
collaboration
between
organizations



A unique ID
number

- Each unique facility in the
OAR is allocated an ID

CN-2019067-NZ95A-M

et % g0 7. S
* - arak

The OARID dC‘)eS. not Co:llgtly Ol;tgtm Gen. ID CheckID

replace any existing ID i

schemes

-> |t serves as a central
source of truth alongside
name and address data







1,000 garment
worker dismissals

In Cambodia
“We were able to i) BerruRaid

sourcing from the factory,
asking
for their response and plan of
action... Through pressure from
many quarters, including brand
interventions,

the majority of workers were




12,000 workers
sacked in
Bangladesh

“The repression is ongoing, FGRuL
OAR has allowed us to continue
to

G- 5 to encourage or

cajole as developments unfold.”




Vulnerable
migrant workers
In Mauritius

“There have been some remedial steps
taken (backwages, re-employment for
some, repatrnation talks with the Mauntian
government, re-installation of water and
power lines etc). Obviously much more is
needed to be done...

but even these impacts that have been
achieved so far would not have been
possible without the OARY




Summer of Maps
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License and Inspectlon Violations

C’c‘z", analysis for all vickations in the Licenses & laspections dolobose

“\ azavea LCD

Densily of
L&! Violations

Hot Spot Anolgsns MLP Intakes

D atokes from Medic al Pa ships, 2010 - 2015

“\ azavea LCD

Areas of Interest

The




ROad (Road Connectivity Scores

» 0ach Category's threshold (> 1.5 miles from
° Ow-accessbilty road OR greater than 2.8
mies from moderate-accessibilty road OR

Connectmty s> e
. o G e

\Y
fr o » 0.5« 1.5 mies from a ow accessibity road
/

y R >
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n a Sl S (” - . 1080 AND 0-0.5 mies from & low-accessitilty

[ road

g) ) 0 - 1.0 mées oM 8 MmOdermo-accessiiity road

> 1.5« 3.0 mées from a high-accessibity road
American
Red Cross

> 0.5« 1.5 mies from a high-accessibity road

< 0.5 mées from a high-accesstaity road

I o
'
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Accessibility and road connectivity H
Statistical analysis of risk for Ebola Am e rl C O n R e d
outbreaks

Interactive webmap C I’O SS




COMMUNITY
VULNERABILITY
IN LIBERIA

avelledtoc

nlemation

Guinea, and Sierra Leone in order to gather
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Project Selection Guidelines
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Why?
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How it's used
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e F[Evaluating a potential RFP or other invitation for
proposal

e FEvaluating and communicating with a potential client
or partner

e Reevaluating aclient or partner at the end of a project

e Reviewing aproposal or budget draft

e Respondingto questions from job candidates

.‘:\ azavea



Questions we ask
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Client
Technology/Skills
Impact

People

Strategic Alignment
Financial Risk
Reputation Risk



Guidelines

.’.\ azavea



We want to be on the right side of history
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Open knowledge systems
are usually better than closed
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Have the courage to take on difficult topics
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We don't renege on commitments
in the middle of a contract
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Democracy is the worst system...
except for all of the rest
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We only have one planet
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When there is uncertainty,
we discuss the issues
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A team needs to own the project
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Above all, do no harm
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We do not work on weapons systems,
warfighting, or activities that will violate
privacy, human rights, or civil liberties

o{'o dzZavead



Products vs. Services
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Product Terms of Service
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e disseminate or transmit material that, to a reasonable person, may be abusive,
obscene, pornographic, defamatory, harassing, grossly offensive, vulgar,
threatening, or malicious;

e disseminate, store, or transmit files, graphics, software, or other material that
actually or potentially infringes the copyright, trademark, patent, trade secret,
or other intellectual property right of any person;

e create afalseidentity or to otherwise attempt to mislead any person as to the
identity or origin of any communication;

e export, re-export, or permit downloading of any content in violation of any
export or import law, regulation, or restriction of the United States and its
agencies or authorities, or without all required approvals, licenses, or
exemptions;

e host, transmit, or provide Azavea with Protected Health Information (as
defined by Health Insurance Portability and Accountability Act (HIPAA);

e relyonthe Services for dangerous activities such as emergency services or air
traffic control, where use or failure of the Services could lead to death,
personal injury, or significant property damage;

.{'.azavea



e aidor implement practices violating basic human rights or civil liberties. For the
avoidance of doubt, you may not use the Services to assist in the creation of
databases of identifying information for any government to abrogate any
human rights, civil rights, or civil liberties of individuals on the basis of race,
gender, gender identity, sexual orientation, religion, immigration status, or
national origin;

o{'o dzZavead



e usethe Services for warfighting, surveillance, and related activities;

o{'o dzZavead



e engageinany other activity deemed by Azavea to be in conflict with the spirit
or intent of these Terms.

o{'o dzZavead



Case Studies
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Gray areas

Background and context
Decision

Retrospective

o{'o dzZavead



Organizations are the sum of their people
and their activities
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Defense Department
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US Army Corp of Engineers

Civil water infrastructure

o{'o dzZavead



Office of Secretary of Defense
Economic impact of bases

o{'o dzZavead



US Marine Corps
R&D Grant

o{'o dzZavead



National Geospatial Intelligence Agency (NGA)

GeoTrellis Support

o{'o dzZavead



Project A
OpenStreetMap tools

o{'o dzZavead



Boundaries for defense/intel work
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e Clear civilian application

e Technology is open (open source)

e No deployment to classified
environment

e No classified data

e No security clearances

o{'o dzZavead



Fracking
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e Project A-no
e ProjectB-yes

o{'o dzZavead



Big Ag Co
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Siting windmills and solar arrays
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World Bank
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DRIVER Dashboard ~  City/Province » Al ~ systems+driver-ph@azavea.com §

6.9% of all traffic

accidents involved 1138
jeepneys last week. Incidents

90 Days 365 Days

10 11 12 13 14 15 16 17 18 19 20 1 22 23

Time of Day, Day of Week: Last 90 Days

Saved Filters

Property Severity: property

Incidents: Last Two Weeks Severity: injury Severity: injury




Map L N systems+driver-ph@azavea.com

DateRange =  Vehicletype ~ | Severity ~ ReportingAgency *  Main cause ~

DRIVER  Map~ Regons~ Al » systemsedriver-ph@azavea com

DateRange~ = Vehicle type tungAgency * | Main cause =

Blackspot

Graphs
Severny score: 0.118545918219683

Incidents: 16

Num severe: 0

Graphs




Road safety in Saudi Arabia
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Cicero
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NAVA@L=

Benefits Data Trust

California Association of Nonprofits
Conservation Voters of PA
American Kidney Fund

Alzheimer's Association

American Gun Owners Alliance

Oakland Gun Club

National Network of Abortion Funds
.{'.azavea



HunchlLab
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HunchlLab case study

Aggravated Assault

3 Patterns available

et Y

in vicinity
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POLICING THE FUTURE

Transparency & Mitigation

. Li m |ted fO reca Sts to pl aceS’ rather tha n By Maurice Chammah, with additional reporting by Mark Hansen

Photography by Whitney Curtis

p e p | e Just over a year after Michael Brown's death became a focal point for a national debate

. . about policing and race. Ferguson and ne: Louis suburbs have retumed to
‘ I— | m | te d th e d a t a We U S e d looks, from the outside. like a kind of normaicy. Near the Canfield Green apartments,
vi Brown was shot by police officer Darren Wilson, a sign reading "Hands Up Don't
Shoot" and a mountain of teddy 's have been away. The McDonald’s on West
. Florissant Avenue, where protesters nursed rubbe: 2 nds and escaped tear gas
e Used non-police data sources B et s Mt

Half a mile down the road in the city of Jennings, between the China King restaurant and a
ricket cell phone outlet, sits an empty room that the St. Louis County Police Department

e Filtered methods used for explainability

leaders planned their responses to the chaos outside

and reproducibility e i

athered around a big table to ndwiches. The
g ADm o This story was produced in partnership

1 1 conversation drifted between the aftemoon shift's
. Au d |t tra | | mundane roll of stops, searches, and arrests, and the 5
day's main excitement: the officers were trying out a n:
software program called HunchLab, which crunches vast amounts of data to help predict

e Shared methods, data, and source code w/

The conversation also turned to the grand anxieties of post-Ferguson policing. "Nobody

* * s Darren Wilson," Officer Tre: told me. They didn't pers:
researchers and journalists o Wisn. Pt uisccion s St. Lo s nloroustabynihin ad che
S mall, local municipal agencies like the Ferguson Police Department

d — munis, the officers call them — and the St. Louis County Police

. .
. Offe r‘e d d | S CO U n t S tO C u Sto m e I"S | f ‘t h e Department, which patrols areas not covered by munis and helps with "resource
intense events " like the protests in Fergusot ave been the targets of severe

criticism: in the aftermath of 2014's protests, Ferguson police were accused by the federal
Department of of being racially discriminatory and poorly trained, more concerned

. .
committed to community engagement s e b e i o
. . ) . The officers in Jennings work for the St. Louis County Police Department: in 2014, their
. D eve | O ed a ‘ | ‘t | Z e n S G u | d e to t h e rod U Ct colleagues appeared on national TV, pointing sniper rifles at protesters from armored
trucks. Since then, the agency has also been called out by the Justice Department for,

among other things, its lack of engagement with the community.

‘v How predictive policing software works [ ~»
Watch later [lishare

.’.\ azavea




Oct 2018: we sold the product
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Modifying the Guidelines:

Satellite and Drone Imagery and Energy
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Data explosion

o{'o dzZavead



o{\ dzZavead



Miniaturization
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| GeoEye-1 iew-
Quickbird WorldView-1 WorldView-2

. \‘ ~ WorldView-3

IKONOS

0.65 m GSD 0.41 m GSD 0.5m GSD

2014
4200000 km*/day 4y, Gsp
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Higher resolution and generating
avalanche of data
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Al/ML with neural networks
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Decline in Monopsony Power
Innovation causes basic changes to market structure
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Azavea Investments
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Annotations

€ Projects

~ Color mode

Add notes and highlight

your imagery

Filter by label
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[ Annotations > Exports < Share

4 oakland - 2017-06-04

Draw bulk annotation

=f  Click and drag to draw rectangle.
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rastervision

An open source framework for deep learning
on satellite and aerial imagery.

) View our Github J l [E] Read the docs J l Sign up for updates I
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Growing civilian applications
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Energy Industry
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e Monitoring fracking wellheads
e Monitoring pipeline rights-of-way
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More ad hoc decisions

o{'o dzZavead



New guideline:
We do not work to support expansion of fossil fuel extraction
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e Privacy

e Satellite image of buildings don't have race,
ethnicity, or gender

e Biasintraining data - built environment

e Biasin satellite imagery sources
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Azavea Project Selection Guidelines

Robert Cheetham
cheetham@azavea.com
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