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Transformative GIS:
Place-Based Technology for a Smarter Planet

Ahmed Abukhater
Director, GIS
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Transformative GIS

/ Challenges ... Trends ... Opportunities ...

Data enables Visualizing and Modeling

Data enables ... Operational Efficiency

Examples

Discussion

Collaborative Approach Fostering Global Peace and Prosperity
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Global and Local Challenge




Sprawl

The-diseases of the 21st Century-will.be chrohic
Jaiseases ...and consume time and money.
These diseases -
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are diseases that can be moderated in how we

3 : - , RS design and bulild our environment.
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3ig Data .... Big Questions
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Big Data
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- / Data volumes
— o Data frequency
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| Reality Data velocity
: : Data sources and
Analysis and Modeling formats
Location, Ay, Reliability
'nte”'geng-; " Authoritativeness
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Analysis Trilogy
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Temporal indicators Spatial indicators Human indicators
N
P | | I
; Potential f
: " otential for : .
-~ Potential for Ignition Combustibility/Propagation Potential Ramification
)
]
E 1. Current & Historical 1. Exhisting Fuel & 1. Exhisting Data on
Climate Data Topographic Data Structure/Infrastructure
ﬁ ® Precipitation/drought events * Fuel types ® Population centers
- ® Lightning strikes * Slope, Elevations, Aspect e Urban interface
: ® Wind speed & direction e Critical infrastructure
S e Evacuation potential
) 2. Current & Historical Fire 2. Fire Suppression
| wpe
- Occurrences Data Capability
]
- ® |nitial dispatch locations
o ® Spatial morphology
— 3. Current & Historical
|
- Emergency Calls Data — Emergency response time
— — Fire containment
3 — Dry hydrants

*380 Total Points: 38% *420 Total Points: 42% *200 Total Points: 20%

*These are identified in collaboration with local community and AFD
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Wildfire Susceptibility Index (WFSI)

| 1 1
Fire Propensity Fire Behavior/Spatial Sensitive Areas Contingency
Index Diffusion Index Valuation Index
1 1 1
Risk Analysis Hazard Analysis Potential Ramification
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—> Fire Ignition Risk ] [ a:s F’:)Ea;::;o:wlty ] [ 1. Human Capital ]

|| Ignition Risk
ropensity |

! Lightning strikes
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Weight criteria Collaboration/
overlay input from AFD

Community Risk Analysis

| Meteorological and |
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Wind speed
& direction
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2. Fire Suppression
Capability

Initial dispatch
locations density

Spatio-temporal
interpolation of
Communities at Risk
(3D Modeling + Time)

i Collaboration/
and overlay input from AFD

Initial dispatch | ,- - - - - - - - —
locations

'
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Emergency
response time L
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Major road
network i

Riversand | - - - - - -~ |. ,
streams [ |
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Proximity

] Fire
Major roads , containment |

and highways

Water bodies =
(water withdrawal)

Major road }——m
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2. Critical Infrastructure |49

Structural damage and
power outage probability

[ '
5 Emergency calls 1
1 historical occurrences
: (long/lat) '
'

| Structural damage density |—

—> | wildland Urban
i Current | | Interface (WUI)
: land use Zones
+

; Proximity to urban
' interface '

Proximity

[ 3. Evacuation Potential ]

Density
Proximity




Wildfire
Susceptibility
Index (WFSI)
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Evacuation Critical Human Fire Suppression Fire Combustibility Fire Ignition
Potential Infrastructure Capital Capability & Propagation Risk

Wildfire
Susceptibility
Index (WFSI)

CUITIHITIUTIILY NIDKN ATIAIYJI1D

* Risk
* Probability . - : :
. Magnitude of impact Disaster Mitigation and Land Use Planning
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DATA ENABLES .. .OPERATIONAL EFHOBENCY




Heavy Civil
Construction

Transportation &
Logistics

‘Trimble

CESS FOUND HERE



Zones Based on County Lines

Expected Growth Corrid
(Municipal Boundaries)
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System Architecture Design & Components

— DEM

Grid

Wells

Aquifer




System Architecture Design & Components

<  DEM

Grid
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System Architecture Design & Components

DEM
Grid

Water table/

Drawdown

Aquifer

Initial water level elevations vary from 2000-500 in feet above mean sea level
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Changes in water level elevations: Water

level decrease (drawdown)
Middle Trinity Aquifer:

In 2050

I High : -300

Lows : -9 ka0
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“Whiskey is for Drinking,
Water is for Fighting!”

Ahmed Abukhater

WATER AS A
ALY HOIE

Water isnot the source of conflict but it is
rather an obstacle to peace. P EAC E

Transboundary Water
Management and
Conflict Resolution

Water, after all, Isused to extinguish —
fires, not to ignite them. %

% Earthscan Studies in
Water Resource Managemeént
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