Increasing River Flooding Situational Awareness:
A GIS Extent Mapping Approach
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NWS Mission & Partnerships

* Provide forecasts and warnings for protection
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Flash Flooding in San Antonio & Austin
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Evolution of River Flooding
Awareness Continued

3) Extent and Inundation Mappmg
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4) Push Maps to EMs, Media, Web, Facebook, Twitter




NWS/US Army Corps of Engineers
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Disclaimer:

This map has been compiled using the best information available
and is believed to be accurate; however, its preperation
required many assumptions. Actual conditions during a flood
event may vary from those assumed, so the accuracy cannot
be guaranteed. The limits of flooding shown should only be used
| as a guidline for emergency planning and response actions.
Actual areas inundated will depend on specific flooding
conditions and may differ from the areas shown on the map.
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River Flooding Extent Project Goals

e Goal 1: To efficiently produce acceptably accurate flood extents for
101, moderate, & record flood stages at and along river
gauge sites (for a site specific distance) to aid both internal and
external coordination and communication of the NWS with Federal,
State, County and City officials, along with the general public.

 Goal 2: To develop an intuitive internal (hopefully external) dynamic
web map and information viewer displaying the flood stages.

 Answer the questions of:
— What does moderate flood stage mean to me?
— What floods when the river reaches X feet?

— What areas of my city/county need to be monitored or
possibly evacuated based on the river forecast?

— How much infrastructure is at risk if major flooding occurs?



Project Methodology/Workflow
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Sites Modeled and Statistics

e Six river sites tested at various elevation data resolutions:

Leaf River at Hattiesburg, MS ~ 9 Feet (3 Meter) LiDAR
Susquehanna River at Binghamton, NY ~ 6 Feet (2 Meter) LiDAR
Red River at Alexandria, LA 20 Feet (6 Meter) LiDAR
Susgquehanna River at Harrisburg, PA 30 Feet (10 meter) DEM
Kentucky River at Frankfort, KY 5 Feet (1.5 Meter) LiDAR
Onion Creek at Austin, TX 30 Feet (10 Meter) DEM

e Spatial Statistical tests performed:
e Cohen’s Kappa Coefficient?*
e Overall pixel classification accuracy®
e Computed for: Vinor, Moderate, Major, and
Record stages



Cohen’s Kappa Coefficient

e Assess inter-model reliability between two or
more spatially observed/coded qualitative or
categorical variables?.
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Results

Fig. 1
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Flood Pixel Classification Accuracy

e FCA = Pixels of Flood
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A series of flood classification accuracy graphs comparing unedited FESM Extents
and edited FESM Extents against the accepted AHPS Extents were generated for:

- - Moderate - - Record



Map Classification Accuracy (%)
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Conclusions

FESM/ArcGIS Methodology deemed spatially accurate
— Effort vs. Cost Analysis

/70-95% accurate

« Completed in a week or less & fraction of cost

Mapping Accuracy & Kappa can be successfully
increased through quality control measures:

— Set to match current Impact Statements — E19s

— FEMA DFIRM Data

— RFC Agreement

— Emergency Manager & Local Water Authority Agreement

Future Work

— Test more sites with current methodology
e Quantify QC improvements thru Classification and Kappa values

— Develop internal AGOL website for critical partner access.



ArcGIS Online Integration
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Tallahala Creek @ Laurel, MS Flood Extent Map

The flood extent areas depicted in the map below were compiled using experimental modeling techniques and historical floods of record

documentation and accounts, in coordination with emergency management officials, the USG5, and the U.5. Army Corps of Engineers. The flood
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Critical for:

e Key Decision Timelines

e People and Resource
Allocation

e EOC Awareness & Service 1.7




Thank You!

Jared Allen
Meteorologist/GIS — NWS Austin/San Antonio, TX
Email: Jared.Allen@noaa.gov
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