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Thomas Fire and Mudslide
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Thomas Fire and Mudslide
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B Screenshot of the Santa Barbara County post-fire hazards
map shows the flooding risk areas in blue (shown on 1/5/18;
days before the storm/mudslide).
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Thomas Fire and Mudslide
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B ‘But your own home, right next to a creek, was in a voluntary evacuation zone.
Didn't that seem odd to you? No. To even be in a voluntary zone seemed
significant to me. The problem with evacuating for a flood is that our
evacuation zones aren't broken up by watersheds. They're broken up by roads.
If you look at our zone map, it's broken up in boxes, and you evacuate people
from that box. Part of that is so you can protect it from looting. Once you clear
everybody out, you kind of own it, and now you have to keep it safe!
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Thomas Fire and Mudslide as a Vector (Map)

m We know how to partially represent such ‘object’ data on a
KG, e.g., using GeoSPARQL, SWEET, SSN.
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Thomas Fire as a Raster Product
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Thomas Fire (MODIS)
Satellite Imagery

The graphic indicates the latest and

recent bum areas whie the yellow areas
indicate older bum areas aver the past

m Not so clear how to put such ‘field’ data on the graph. E.g,,
annotation ontologies, SSN, object recognition/extraction,
semantic image parsing, and so on.
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Why SpaceX is so Radically Different?

1 Mary Retw
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SpaceX fleet vessel GO Discovery journey to Port of
Brownsville has paused at port of Fort Lauderdale. Very OnOlySt at
high wind and seas are expected the next several days mt h ei r | nsurance com po ny
in the Gulf of Mexico, placing cargo on the low profile
deck at risk from overwash. #SpaceX #BocaChica . the| rcom petlto rs
#Starship
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Can this be generalized, e.g., supply chains more broadly?
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Explain-a-LOD!

Raw
Statistical

Data
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Feature Generation |—

Feature Pre-Selection

[ Enriched

Statistical
Data

Simple Correlation
Analysis

‘ Rule Learning

Basic dataset information

Number of instances: g
Number of generated features: “
Source aftribute: country
Targetattribute: index

| Simple | Complex rules

=lolx|

A country of type OECDMemberEconomies.
has high index
Correlation: 0.6164

A country of type EuropeanUnionMemberStates
has high index
Correlation: 0.4227

A country of type LeastDevelopedCountries.
has low index
Correlation: -0.3904

A country of type EuropeanUnionMemberEconomies
has high index
Corsiztion 0 2858

Hypotheses

Presentation of

‘Linked Open Data as a means to interpret statistics [and collect]

attributes to generate hypotheses for explaining|...]" rautneim, 2012)
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GeoEnrichment

GeoEnrichment
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‘Enriches your data by adding demographic and landscape facts
about the people and places that surround or are inside your
data locations. The output is a duplicate of your input with new
attribute fields added to the table. Esr
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Esri's GeoEnrichment
Fetch data

In (14): af =

df .head ()

Imagine you could
supercharge GeoEnrichment

outl1

m Things not strings’
(semantic graph data)

m Open-ended, up-to-date
open content across
domains instead of

Weighted Block % pre-selected themes.
(15/30 = 50% x 30) u Troverse the gl’Oph
0N (GOS0 50! instead of flat tables

90 (90/100 = 90% x 100)

SO0 » Reenvision GeoEnrichment

by fusing it with Linked Datal

(figures from Esri)
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Regions Studied by Explorers Influenced by von Humboldt

Geographic Linked Data Retrieval

perty Extraction Non-ft

* Property Selection
« Datalype Casting

« Rolation Normalization

Find all cities within 10 miles of the

? ?
setected location(s) Who was born in Berlin How many people were born in Beriin
% 4 Relationship Exploration ;
Berlin )
i of et

Charles
Damwin

WOk PO WOk PIaCE ok pla

University of
Cambridge

\ Explore KG Within GIS /
@ArcGis

Find the affiliations of people influenced by Alexandar von
Humbolat?




Deeply Integrating Linked Data with GIS

Many well-known challenges:

] @

m Ontologies (ODP) + microtheories vs.
learning representations

Ontology alignment

Co-reference resolution/ deduplication
Data fusion / conflation

KG summarization

Link prediction

Spatial and temporal scopes
B What is an ‘essential service' varies
by state (e.g,, COVID-19)
B How long do we have to socially
distance

(Mai, G, Janowicz, K. Yan, B, & Scheider; S. (2019) Do not worry, we are not trying to solve the
Deeply integrating linked data with geographic semantic interoperability problem ;-)

information systems. Transactions in GIS, 23(3))
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Named Entity Recognition, Disambiguation, and Linking

eographic Area s ——
o] T =3

[ [—

[ o/ dbped o rsourcel HEGoLETA VA - )
o ] | e—— e o ,
e e ——— snort| | o] arvor saumaama ,
[Cow | G [Givcon ped ovtpeputontont nder | .
[Varcower | o Hbpeda orsoucepvananer | S| 106 .

(Paulheim; ESWC 2012) (publichealthsbc.org)

Key problem for Explain-a-LOD like tools, e.g., what if there is no 1:1
correspondence for NER? How would data apportionment work
for graphed data?
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KG Summarization

dbr:Los_Angeles

dbo:isPartOf bo:isPanOf\OK*dbo:isPanm

dbr:California

dbo:isPartOf

dbo:birthPlace

dbr:United_States fields. Los Angeles is also famous as the home
of [Hollywood}, a major center of the world entertainment .-

industry. . .~ "dbr:Leonardo_DiCaprio

dbo:residence. dbo:starring

dbr:Malibu,_California

dbo:director-
dbr:James_Cameron dbr:Titanic_(1997_film)

Many steps required: Data apportionment, relevant
features > KG summarization; n-degree path queries
-> requires (multi-hop) link prediction to handle sparsity

(Yan, B., Janowicz, K., Mai, G, & Zhu, R. (2019). A spatially explicit reinforcement learning model for geographic knowledge

graph summarization. Transactions in GIS, 23(3), 620-640.)
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Phase | Experiments

@ SpEx OKN GeoEnrichment Prototype

§ vome e

Select Knowtade Graph: =

Root Type:

©

Dosigne

& dovloped by STKO Lab

Can we enrich remotely sensed information or model
outputs with auxiliary data (not visible from the sky) such
as events that took place in a region?

K. Janowicz
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Phase | Experiments

GeoEnrichment

Annotated Texts:
Classes:

United
§ states sn o

Can we improve the geographic components of successful
commercial systems such as OpenCalais, e.g., by
introducing the concept of a region?
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Phase | Experiments

Does your schema use a formal language?

Yes No
Examples: Benefits: Examples: Drawbacks:
o Established domain © Data are interpretable © Folksonomies o Difficult to interpret
ontology © Can share and reuse © Textual definitions © Difficult to share and
© Ontologies or o Support inferences reuse

Vocabularies expressed
using OWL, RDFs,
and/or SHACL

o Hierarchical taxonomy

Knowledge graphs are about direct access to Al-ready, data-level
statements (not dataset search). How can we guide industry in
understanding whether their data is graph-ready?
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Our COVID-19 Knowledge Graph

Visual graph TEHE S

22

325

us

Geographically integrating data across domains with a focus on
social distancing measures, transportation, supply chain
disruptions, canceled local events, geographic regions...
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KnowWhereGraph Vision

m (Geogrophic) space and time matter not only for the obvious
reason that everything happens somewhere and at some
time, but because knowing where and when things happen is
critical to understanding why and how they happened or will
happen.

m With 'KnowWhere' Graph we hope to take GeoEnrichment to
the next level, by providing open graph-based linking and
semantic enrichment technologies far beyond pre-defined
data themes and silos.

m The ultimate goal of our project is to understand how to
engineer meaningful features (independent variables) via
knowledge graph-based GeoEnrichment for downstream
models such as supply chain forecasting or soil health
mappPing

m This remains a key roadblock for our partners in industry,
governments, and non-profits.
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