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Storm Dates Rainfall Max. River 
Discharge

Max, Gauge 
Height

Hurricane Carla Sept. 11-13, 1961 43.2 cm (17 inches) n/a 6.5 m (21.35 ft)

Tropical Storm 
Allison

June 5-9, 2001 46-71 cm (18-28 
inches)

433.25 m3s-1 

(15,300 ft3s-1)
6.1 m (20 ft)

Hurricane Harvey Aug. 26-30, 2017 114.3 cm (45 
inches)

897.6 m3s-1 
(31,700 ft3s-1)

7.16 m (23.5 ft)

Three major floods struck the Clear Lake 
drainage basin since 1962:

• Hurricane Carla (1962)
•  Tropical Storm Allison (2001)
• Hurricane Harvey (2017)

No discharge measured during Carla

D
is

ch
ar

ge
G

au
ge

 H
ei

gh
t

Figure 2.  Annual Peak Discharge and Annual Peak River Gauge Height for the 
Clear Creek USGS River Gauge on Bay Area Blvd.
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Figure 1) Subsidence and bay sedimentation map.  Contour plot 
(red line) of subsidence (meters) between 1906 and 2000 (HGSD, 
2008). Interpolated average sediment accumulation rate for the 
Galveston Bay Estuary. Sedimentaion rates from Al Mukiami et al. 
(2018).  The gray-shaded area represents the Trinity River incised 
valley (Rodriguez et al., 2005). (From Al Mukiami et al., 2018)

~4.5-6 feet of subsidence since 1940



Core Locations atop base of Allison map
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Effect of 6 feet of subsidence downstream of I-45 Bridge



Multisensor core logger with Xray fluorescence detector 
(yellow instrument attached to the logger.

Elements capable of being measured 
by XRF in blue

X-ray Fluorescence (XRF)
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Base of Harvey Deposit
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Hurricane Harvey (2017) Tropical Storm Allison (2001) Hurricane Carla (1961)
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Clear Lake Core Transect



Hurricane Harvey (2017) Tropical Storm Allison (2001) Hurricane Carla (1961)
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Clear Creek Core Transect



Clear Lake Flood Layer Thickness



Clear Creek Flood Layer Thickness



Depth of base of Allison Layer





Table 2- Volume Estimates for Hurricane Harvey and TS Allison  Flood Deposits

Sediment Volumes within Clear Lake and Clear Creek of the Hurricane Harvey and Tropical Storm 
Allison flood deposits and volume of bay sediment above the base of the Tropical Storm Allison layer

Storm Clear Lake Clear Creek Combined
Harvey 5,250,310 yd3 3,053,975 yd3 8,304,285 yd3

Allison 4,607,918 yd3 1,929,873 yd3 6,537,791 yd3

Total 9,858,228 yd3 4,983,848 yd3 14,842,076 yd3

To base of Allison 10,288,502 yd3 6,437,739 yd3 16,726,242 yd3

%of Storm Deposits 
in total deposit

96% 77.4% 89%



Take home messages

• Hurricane Harvey, Allison, and Carla:
• Dominate sedimentation within Clear 

Lake/Creek since 1961
• Hurricanes Harvey and Allison layers:

• ~80% of post 2001 deposition
• Since 2001:

• 10.3 million yd3 in Clear Lake
• 6.4 million yd3 in Clear Creek
• 16.7 million yd3 in both systems combined

Hurricane Harvey (2017) Tropical Storm Allison (2001) Hurricane Carla (1961)
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