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RAINFALL FROM PAST GULF COAST STORMS
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Hurricane

Katrina 2005

Rita 2005
lvan 2004
ke 2008

Gustav 2008
Isaac 2012

Harvey 2017
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Adapted From: Torres, J. M., Bass, B., Irza, N., Fang, Z., Proft, J., Dawson, C., . . . Bedient, P. (2015). Characterizing the hydraulic interactions of hurricane
storm surge and rainfall-runoff for the Houston—Galveston region. Coastal Engineering, 106, 7-19. doi:10.1016/j.coastaleng.2015.09.004
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Hydrologic Region | Region | Region
Regions 1 2 3

100-yr 24 hr 12.4 13.2 135

100-hr 4 days 14.9 15.9 16.9 %
500-hr 24 hr 177 18.9 193 |
500-hr 4 days 19.8 21.1 22.3

Source: TSARP




Rainfall Contours

Period: 120 hours
From Aug 25t 12:00 AM
to Aug 30t 12:00 AM
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Hurricane Harvey Rainfall ...
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5-DAY RAINFALL (IN.)
SPRING CREEK 26.9
SAN JACINTO RIVER 30.9
CYPRESS CREEK 31.2
CEDAR BAYOU 37.2
GREENS BAYOU 35.3
WHITE OAK BAYOU 32.9
ADDICKS DAM 34.0
BARKER DAM 343
BUFFALO BAYOU 34.3
BRAYS BAYOU 34.9
SIMS BAYOU 36.4
SAN JACINTO & GALVESTON BAY 37.5
CLEAR CREEK 37.5

Rainfall totals from 8/25/- 8/30/2017 for Greater Houston Region watersheds (Data Source: NWS)



Comparlson of Extreme U S. Precipitation Events with World
Record Rainfalls, PMP, and 100-Yr Precipitation

It is difficult to imagine the
extreme precipitation
events that have led to the
PMP estimates contained
in NOAA’s various HMR
publications. In an effort to
provide perspective on the
magnitude and intensity of
these storms, a sampling
of extreme events are
shown in the figure.

Figure 1: Comparison of Extreme US Rainfall Events with

World Record Rainfalls, PMP, and 100 Yr Precipitation

Source: John Harrison, P.E.
Schnabel Engineering
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omparlson of Harvey wit ( alnta
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Maximum 24 hr Rainfall for Buffalo Bayou
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Incremental Rainfall (in)
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Land Use Changes in Brays Watershed

Land use - 1970

Low Intensity Development

Medium Intensity Development

High Intensity Development

Green Space



100-Yeal

]

I

100-Year Flood Inundafion Map for Brays Bayou
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500-Year

Flood Inunda%ion Map for Brays Bayou
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Flood Inundation Map for Brays Bayou during Hurricane Harvey, 2017

| | i
Flood Inu‘u‘ndation Map for Brays Bayou during.Hurniez}ne-Har;”_fgy_(

2017)
u >{\

¥

e ——

Legend
Inundation Depth
[ ] oftand under
[o-st
s o
B o151t

B - 15 ft and over

FANG RESEARCH GROUP
WATER RESOURCES






THE RICE UNIVERSITY AND TEXAS MEDICAL CENTER

FLOOD ALERT SYSTEM
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Harris Gully: 4.5 sg. mi.
Brays Bayou: 129 sg. mi.




Rice / TMC Hood Alert System Howchart

DATA ACQUISITION

HYDROLOGIC /
HYDRAULIC ANALYSIS

REAL-TIME FLOOD
WARNING INFO

Rainfall over Brays Bayou upstream of Main St.

Rabnfall (Enchves)

COMMUNICATION

= Radar rainfall (NEXRAD)

= Flow and stage gage data

= Water levels at watch points
via bayou cameras

= Hydrologic and hydraulic
models (HEC-HMS and HEC-
RAS)

= Floodplain mapping

Real-time rainfall and flow
hydrographs at watch points
Floodplain map library
(FPML)

Establish warning thresholds
Automatic communication
via text, email, and/or FAS
website
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USGS Measured at Main St. Flow Hydrograph and Rainfall
Intensity for Harvey, 2017

USGS Measured at Main St. Flow Hydrograph and Rainfall Intensity for Harvey, 2017
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Summary

Rainfall from Hurricane Harvey is unprecedented (30-50°" over 5 days) close
to PMP level

Southern Harris County received more than 40°” of rainfall

70% of Harris County is under the water and the midstream of Brays Bayou
experienced massive inundation

Storms like Harvey will occur more often in the nation

Our nation’s infrastructure design criteria need to be updated

New technologies available for addressing urban flood issues

Smart cities need sustainability and recilience W CANG RESEARCH GROUP
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