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Road Map

ÅBrief Overview of Flood Hazard and Flood Risk

ÅDescription of a GIS-Based Flood Hazard Assessment

ÅComparison with 2D Model Results



Inspiration
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What is Flood Hazard?

Flood Hazard meansê

ҵҿvjg"vjtgcv"qh"cp"ctgc"dgkpi"kpwpfcvgf"
by water due typically to excessive 
precipitation or obstructions to the 
natural flow0Ҷ"ҭLaw Insider



A Flood Hazard Heuristic

Heuristic

ҵҿrtqeggfkpi"vq"c"uqnwvkqp"d{"vtkcn"cpf"
error or by rules that are only loosely 
defined0Ҷ"ҭQzhqtfҲu"Gpinkuj"Fkevkqpct{

ÅSee also: shortcut



Flood Hazard Component 1: Height



Flood Hazard Component 2: Distance



Flood Hazard Component 3: Slope



Flood Hazard Component 4: Land Cover



Why not just model it?

Hydrologic and Hydraulic Models
ÅPros
ÅAccurate

ÅCons
ÅExpensive to build

ÅTime consuming to run

ÅSpatially discrete

GIS
ÅPros
ÅFast and inexpensive to generate

ÅUses commonly available data

ÅSpatially continuous

ÅCons
ÅApproximate



Flood Hazard in GIS

Distance to Stream
ÅLidar-derived DEM

ÅUCIC"ҵQxgtncpf"Hnqy"FkuvcpegҿҶ"*Xgtvkecn+

Height Above Nearest Drainage
ÅLidar-derived DEM

ÅUCIC"ҵQxgtncpf"Hnqy"FkuvcpegҿҶ"*Jqtk|qpvcn+

Slope
ÅLidar-derived DEM

ÅUCIC"ҵUnqrgҶ

Land Cover
ÅCurve Number 
ÅSSURGO

ÅNLCD



Flood Hazard in GIS



Study Area



Flood Hazard Index



Cascade Creek Integrated 1D-2D PCSWMM Model

755 Subcatchments, 24,690 acres

227 Storages

1,846 1D Junctions

17,180 2D Junctions



Cascade Creek 2D Domain



Comparison, 100-year 24-hour (Overall)



Comparison, 100-year 24-hour (Feature 1)



Comparison, 100-year 24-hour (Feature 2)



Jaccard Coefficient

Where:

A = 2D Cells, MAXDEPTH > 0

B = Flood Hazard > X,      1 < X < 5 (optimized)



Comparison, 100-year 24-hour (Feature 2)

R = 3.313

J = 0.528



Comparison, 100-year 24-hour (Feature 1)

R = 3.257

J = 0.714



Comparison Summary

Precipitation Event Feature Optimal FHI Jaccard's Coefficient

10-year, 24-hour Overall 3.486 44.2%

10-year, 24-hour Feature 1 3.426 58.6%

10-year, 24-hour Feature 2 3.479 40.9%

25-year, 24-hour Overall 3.426 50.3%

25-year, 24-hour Feature 1 3.398 67.3%

25-year, 24-hour Feature 2 3.423 46.4%

50-year, 24-hour Overall 3.398 53.6%

50-year, 24-hour Feature 1 3.364 69.8%

50-year, 24-hour Feature 2 3.319 49.9%

100-year, 24-hour Overall 3.320 56.2%

100-year, 24-hour Feature 1 3.257 71.4%

100-year, 24-hour Feature 2 3.313 52.8%

200-year, 24-hour Overall 3.255 58.4%

200-year, 24-hour Feature 1 3.275 73.0%

200-year, 24-hour Feature 2 3.259 55.1%

500-year, 24-hour Overall 3.255 60.4%

500-year, 24-hour Feature 1 3.248 73.7%

500-year, 24-hour Feature 2 3.258 57.3%



Conclusions

ÅPerformed better in Feature 1 (rural)
ÅLess influence of drainage infrastructure?

ÅFluvial vs pluvial?

ÅSubcatchment resolution too low?

ÅPerformed better for larger events
ÅDrainage infrastructure increasingly overwhelmed?

ÅLarger floodplain?

ÅOutstanding questions
ÅRemoving the storm sewers?

ÅWeighting for depth of flow?

ÅUseful for planning and prioritization

ÅNot as useful for detailed analysis



Questions?

Other key contributors to this work:

ÅCamilla Correll

ÅSarah Voje

ÅPaul Fritton

ÅBill Yu



Thank you!

visit us at: www.eorinc.com

Mike Talbot
mtalbot@eorinc.com


