research | mentoring | community

The Flash Flood Problem

Floods In General:

US and second most common worldwide
*In the 1990s alone: 100,000 killed and over 1.4
billion affected globally

Flash Floods:

*Sudden and high intensity events
*Small spatial scale
*Many complex factors contribute:
*Physical factors:
Basin geography
*Soil characteristics

Land use (urban vs. rural)
*\/egetation cover

*Socio-economic factors:

*Population growth and density
*People’s reactions to flash floods

*Leading cause of weather-related fatalities in the

Highest mortality when compared to other floods

Flash Floods: Spatial and Temporal Analysis

A Case Study of the March 2008 Flash Floods in Southwestern Missouri
By: Daniel Pollak (D))
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Water rescue in raging water. Source of Photo:
http://press.weather.com/content/ss220-erin-midwest_flood-mike_rescue.jpg

o |
-
)

10.04%

o

o
o
&

W average
@ st. deviation

mortality ()
o
>

3.62%

0.05% 0.19% . 049%

drainage flash river
problems

Figure 1. Mortality by flood type (Jonkman 2005)
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Research Questions:

This project was one of the first in the field to integrate social
and geo-physical data using Geographic Information Systems (GIS)

1. Can we identify different impacts of a flash flood disaster as
indicated by flood reports?
2. What are the social and natural factors that account for spatio-
temporal distribution and severity of these impacts.
« Storm dynamics
e Catchment size
* Land use
3. How does this study compare with the results of the Ruin et al.
(2008) study?

Data & Methods:

Data Used: Stage |V Radar-derived rainfall, catchment boundaries, streams & stream
gauges, media & NWS flood reports, low water crossings, political boundaries, cities,
urban areas, elevation, roads

Data Acquisition

Results: Statistical Analysis

« Determine the natural breaks within the

fields of catchment size and
precipitation/rainfall amounts

* Analysis performed for each of the 39

selected incidents.

Classification of Catchments:

eSmall: 0 — 12 km?
*Medium: 12 — 200 km?

«Large: 201 — 5000 km?

Number of Catchments by
Catchment Size and Category
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77 % of incidents occurred
outdoor s (category 1 & 3)

* 41% occurred in catchments

<12 km? & 77 % occurred in
catchments <200 km?
o Category 1: # of incidents

increase by size of catchment

* Most small catchments
needed <110 mm to cause
reaction

» Most large sized
catchments needed rainfall
>140 mm to cause reaction

« Category 3: # of incidents

 39% of incidents were in
urban areas. 61% in rural
areas

» All'incidents happening in
urban areas occurred in
catchments sized <200 km?
* All'incidents occurring in
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Comparison to French Study Results

Hypothesis from French Study: Is human
vulnerability dependant on the size of the
catchment?

Comparison of Two Studies:
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Watershed Time Response (min)

all incidents.

» Within category 1 US incidents (green dots-
water rescues & fatalities) there are two
clusters with a gap in middle-sized
catchments. This is similar to the results in
the French study.

* No conclusion can be made between indoor vs.
outdoor fatalities.

Key Findings:

* Time lag: small catchments reacted much faster than large
catchments

* Most cat. 1 and 2 flood reports occurred when the rain intensity was
low

o 77% of incidents occurred in catchments <200 km?
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Cat 1: Fatalities & Water Rescues e Cat 2: Home Rescues & Flooded Homes

Y of all Category 2 (blue dots- flooded
homes or home rescues) incidents occurred
in catchments between 0 — 35 km?

catchments >200 km?2 were
in rural areas

» Most Cat 2 incidents in
medium sized catchments

decrease by size of
catchment

Methods & Analysis Tools:
Spatial & Temporal Analysis:

* Not as clear of a relationship between human vulnerability and
catchment size as seen in the Ruin (French) study

Database Development
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Figure 2: These images from NCEP/HPC shows surface weather map at 7:00am EST (12z) for March 17, 18, 19, 2008.

Source: http://www.hpc.ncep.noaa.gov/dailywxmap/index_20080319.htm
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