


Impacts of Flooding

- Most common cause of weather related
fatalities in 2016

- 4 separate billion-dollar inland flood events
during 2016

- Caused over 15 billion in damage

- Higher frequency of billion-dollar inland flood
events in recent years

- Flooding can also be related to tropical
cyclones and severe storms

Billion-dallar disasters by type, from 1980-2016
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Number of billion-dollar weather and climate disasters by type, 1980-2016

Droughts and heat waves Winter storms Tropical cyclones

Flooding Wildfires Severe local storms
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Total disasters of all types = 203




100 Year Flood Zones

- National Flood Hazard Layer (NFHL) data presents flood risk information
- Risk information from Flood Insurance Rate Map (FIRM) data
- 1% annual exceedance probability flood
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Actionable Information for Responders

- When might flooding occur?
- What areas might be affected by flooding?
- What areas should be targeted for preliminary damage assessment?







What is the National Water Model?

- Simulates observed and forecasted streamflow

- Four different models:
Analysis and assimilation: snapshot of current hydrologic conditions

Short-Range: 18-hour deterministic (single value) forecast

Medium-Range: 10-day deterministic (single value) forecast
Long-Range: 30-day ensemble forecast

Current River Forecast Points (~3,600) NWM Streamflow Output Points (~2.7 mil)

Natonal Water Mogel




Creating Multi-Scale Temporal Map Services Multi-scale

Temporal
Map Services
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What does the National Water Model Layer tell you?

- Streamflow in cfs (cubic feet per second) i
e A T

- Volume of water per unit time =k3
Mississippi River
700,273.85 cfs

‘ Deviation from normal

- Deviation from normal flow flow 43,003.52 cfs

Forecast for:
6/23/2017, 2:00 AM
Data updated daily

Source: National Water Model produced by

- The above information for each forecast time the National Westher Sarvic

Reach ID: 19269160

Zoom to




Stream Gauges

- Additional Esri Content Layer: Stream Gauges Brookhaven
i Streamguaglng InVO|VeS 3 Steps q‘ West Hobolochitto Creek at McNeill
- Measuring stream stage - the height of the water : —
Status Moderate Floo
surface . : Last Update 6/23/2017, 11:45 AM
- The discharge measurement - the quantity of water ; 1) 1830
paSSIng a |OCatIOn 3 -3': y : l:m~ :’I’:r:eoi.nof:

- The stage-discharge relation — results in estimates
of streamflow or discharge

Newaes &
g -3 -\t' A\
*Grleantd 7,

p

Ly : 1
i Zoom to Get Directions
*, LOUISIANA

Lk
.







How can the National Water Model be Extended?

- What areas might be flooded, how o
deeply, and when? .

June 13, 2017, 5:30 PM to 6:00 PM
Layers: FloodplainRiverTS
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- What infrastructure might be
impacted by the flood and when?

June 13, 2017, 5:30 PM to 6:00 PM
Layers: i
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Creating Multi-Scale Temporal Map Services

Flooded Area
Flood Depth

Impacted Address Points
Impacted Demographics

Greek
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Integration with EM Workflows

- Preparedness/ Mitigation
- Situation Awareness
- Damage Assessment

Operations Survey123 Workforce S Vi ArcGIS SIYETS Collector
Dashboard for ArcGIS for ArcGIS CENEVIEWET  Enterprise For ArcGIS for ArcGIS

B @ &= @ ® B @



Integrate with Emergency Management Solutions

Operations Response

Impact Summary App
Damage Assessment App
Public Information App
Situation Awareness Viewer
Incident Briefing

Incident Status Dashboard

Incident

[+

Milford Mill

Damage Assessment Operation View

Residential Structures in Map

NRil Dr
Property Los:

Extent of Damage

) Property Los:

Extent of Damage:

Property Los

Damage Estimate

Extent of Damage

About ‘ Legend ‘

Impact Summary Map

The Impact Summary Map can

be used by emergency

management organizations to
quickly communicate the impact
of an event to interested parties.
It utilizes enriched content to

facilitate quick summary
information for the affected
population

Find out v

County Demographics
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Use Flood Specific Solutions | N
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+ i DFIRM & FEMA Viewer ~ ind address or place Q

DFI RM Viewer : w ! p = t' I > : :: E N “ : o ‘ Stanislaus County Boundary

+ Flood Impact SUmMmary 7 - = P
- Flood Response Planner i .
- Flood Inundation Viewer Flood Inundation Levels

Click on flood stage below to see inundated areas.
Click on the inundated area to see the flood depth at
that location for the selected flood stage.

10 Foot Stage

12.5 Foot Stage

15 Foot Stage - NWS Action Stage
17.5 Foot Stage

20 Foot Stage - NWS Flood Stage
22.5 Foot Stage

25 Foot Stage

27.5 Foot Stage

35 Foot Stage - 01/04/1997 Record Crest
37.5 Foot Stage
40 Foot Stage
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Getting Started

Layers
- Services:
- National Water Model Services
- Flood Gauge Service \ 4
- Solutions Applications Maps E’I.
- Impact Summary App ?\"'
- Damage Assessment App

- Public Information App
- Situation Awareness Viewer
- Incident Briefing

- Incident Status Dashboarc

Applications



: Address National Water
Terrain (DEM) Points Demographics Model

Additional Components
; 24 B E :

- National Water Model

b 4

: - >
- Terrain Model (DEM) ArcGIS Server S
Database - Eﬂ
- Address Points
- Demographic Information , Layers :
: *Flow/Stage
- ArcGIS Enterprise or ArcGIS -Flood Extent
Server *Flood Depth

*Flood Impacts

Maps FEJ’

Applications




Summary

- Now have real time river/stream conditions and forecasts
- Can be used to determine areas at risk of being flooded

- New information drives more informed respons






