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HURRICANE HARVEY

 Landfall 8/25, 22:00

 8/26, 1800  -
Tropical Storm

 Lingered for 5 days

 Record rainfall

 Catastrophic 
flooding



PURPOSE OF STUDY

 FIMA Risk Management Directorate (RMD)

 AECOM Part of Compass PTS JV 

 Quantify The Storm & Flood Magnitude 

 39 Designated Counties

 44,700 Square Miles



RAINFALL ANALYSIS

 Frequency Estimates

 Historical Context & Reports by Other Entities

 Gage Analysis

 Gage Adjusted Radar Analysis



RAINFALL ANALYSIS – FREQUENCY ESTIMATES

 NOAA Atlas 14 TX         
(not available at time 
of study)

 USGS, Atlas of Depth-
Duration Frequency 
of Precipitation 
Annual Maxima for 
Texas (SIR 2004-5041)

Comparison of USGS & Atlas 14 (Jefferson County)



RAINFALL ANALYSIS – HISTORICAL CONTEXT

Comparison of Rainfall Maxima for Tropical Storm 
Allison, Tax Day Storm, and Hurricane Harvey

 1973 Tropical Storm Claudette – 43 Inches of RF in 24 HRS in Alvin, TX



RAINFALL GAGE ANALYSIS

 Coverage – 39 Counties

 Data Source

 NWS, USGS, HCFCD, 
LCRA, Jefferson 
County DD6, & 
Others

 Over 250 Gages



ESTIMATED AVERAGE RECURRENCE INTERVAL (ARI)

 Precipitation Depth Duration Frequency (DDF) Data 

 HCFCD DDF For Harris County

 USGS 

 96 Depth Maps for Texas (Georeferenced Each Map) 

 Durations 15 min to 7 days

 ARIs from 2-year to 500-year

 Depths for 1,000 year ARI estimated by extrapolated using 
inverse of the normal cumulative distribution of the 250 and 
500 ARI and logarithm of total depth



ESTIMATED AVERAGE RECURRENCE INTERVAL (ARI)



RAINFALL GAGE ANALYSIS ESTIMATED ARI



RAINFALL GAGE-ADJUSTED RADAR ANALYSIS

 Gridded Radar Estimates From NOAA

 Radar Estimates Preserve Spatial Characteristics of Storm

 Gage Measurements Considered Ground Truth

 Combine Both Sets of Data – Gage-Adjusted Radar Rainfall 
(GARR)



GARR  - CALIBRATION OF RADAR DATA
 Regression-Kriging (RK) Spatial Interpolation 

 Calibrated Using Gage Measurements

 RK – 2 Step Process

 Global Correction Factor (0.89 for this study)

 Regional Adjustment  

 Calibrated Radar Estimates Adjusted To Best Conform With Gage 
Measurements

 A Root Mean Square Error Analysis – Assess Error Reduction Due to 
The Adjustment Process



GARR – GAGE, RADAR, CALIBRATED

Calibrated Data



GARR RESULTS – MAXIMUM RAINFALL DEPTHS

 Maximum Duration 
Rainfall Depths for

 12-Hour

 24-Hour

 48-Hour

 96-Hour

 Spatial Distribution of 
Rainfall



GARR RESULTS – MAXIMUM 96-HR ARI



RAINFALL DURATION
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HARVEY RAIN EVENT (CUMMULATIVE RAINFALL DEPTH)



STREAMFLOW ANALYSIS

 Gulf Coast River Systems Impacted

 Guadalupe, Colorado, Brazos, Trinity, 
Sabine, San Jacinto

 46 Gages Analyzed

 USGS

 Average Record Period  ~ 56 Years

 Updated Food Frequency Analysis (FFA) For 
Records Through 2016 Water Year

 FFA Performed According to Bulletin 17B



STREAMFLOW ANALYSIS – ESTIMATED AEP

 FFA Records compared with observed peak 
discharges 

 Preliminary Estimates 

 17 Gages > 1% AEP 

 5 Gages > 0.2% AEP

 4 Gages > 0.1% AEP



STREAMFLOW ANALYSIS – RESULTS



STREAMFLOW ANALYSIS – RESULTS



SUMMARY

 Hurricane Harvey/Tropical Storm Harvey
 Locally High Rainfall Intensity (Max. 3HR RF 7.9 inches)
 Large Spatial Distribution (ARIs 50 yr -1,000 yr)
 Extended Duration (4 Days, minimal dry periods)

 Precipitation & Stream Flow Analysis
 AECOM Team – Accelerated Schedule
 Delivered Report To RMD in 6 Weeks



QUESTIONS

Maximum 96-HR ARI


