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INTRODUCTION

• “In the Weeds” is a way of saying there are challenges to following prior engineering efforts

• For example, consider Manning’s ‘n’



PROCESS
HYDROLOGIC CONSIDERATIONS 



BACK TO BASICS – HYDROLOGIC PARAMETERS

• Rainfall – What comes down

• Soils – What it lands on

• Land Use – How it infiltrates (Impervious vs. Vegetation or lack thereof)

• Watershed – How much is involved, especially considering an ungauged situation 

• Size, Shape, Slope and Situation among perhaps numerous other characteristics



ADDITIONAL CONSIDERATIONS & CONSTRAINTS

• Rainfall – What comes down

• Soils – What it lands on

• Land Use – How it infiltrates (Impervious vs. Vegetation or lack thereof)

• Watershed – How much is involved

• Observations – What actually happens when it rains (our best understanding)?

• Context – How should I think about prior efforts (the Why – intent or scope)?

• Relevance – How should I value prior efforts?

• Application – What should I do about prior and future efforts?
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ILLUSTRATION
CAP-HAITIEN WATERSHED – LARGELY UNGAUGED



CONTEXT

• Watershed prone to flooding – examples: Nov 2012



CONTEXT

• Watershed prone to flooding – examples: Nov 2012, Nov 2014



CONTEXT

• Watershed prone to flooding – examples: Nov 2012, Nov 2014, Nov 2016



CONTEXT

• Watershed prone to flooding – examples: Nov 2012, Nov 2014, Nov 2016 and Jan 2022



WATERSHED
Approx. 200 sq.km



PRIOR EFFORTS – SOILS

• Complete watershed study, but perhaps “larger scale” in character?



PRIOR EFFORTS – SOILS

• Soils per Runoff Curve Number (RCN)

Avg. Watershed RCN = 62.8



FOLLOW-ON EFFORTS – SOILS

• Review watershed soil considerations – saturation, character

Haut du Cap

Grand Riviere



FOLLOW-ON EFFORTS – SOILS

• Review and revise RCN values per improved data

Avg. Watershed RCN = 72



PRIOR EFFORTS – RAINFALL

• Complete watershed study, but perhaps “larger scale” in character?

• Results appeared 
to be lower than 
we expected by 
calculation            

  
(SCS Type III 
Duration vs 
Depth?)          
                 
Need for Sub-daily 
rainfall data 
characteristics



PRIOR EFFORTS – RAINFALL RECONSTRUCTION
• November 2012 Storm Event – Sub-daily rainfall Duration vs Depth curve development



PRIOR EFFORTS – RAINFALL RESULTS

• November 2012 Storm Event flows compared to Design Storm flows

• Results appeared to be lower 
than we expected by calculation 
(Type III Duration vs Depth?)



FOLLOW-ON EFFORTS – RAINFALL

• Establish sub-daily data based on TRMM (3-hr) and IMERG (30-min) real time satellite data

•  Coverage squares

•  TRMM (0.25 degrees)

•  IMERG (0.1 degrees)

November 2012 sub-daily curves



FOLLOW-ON EFFORTS – RAINFALL STATISTICS

• Establish “typical” conditions for the watershed (48-hr), include orographic influences

• Bubble Graph for average storm percentage occurrence and rainfall depth per month

Characterisitc Cap-Haitien Soufriere Aitz Citadelle Grand Riviere

Distance to Citadelle (km) 11.1 13.1 8.7

15-year avg (mm) 1878 1798 2411 1835

Delta 15-yr to 53-yr (mm) 109 -224 -124 -241

53-year avg (mm) 1498 1987 1574 2287 1593

Ratio to Cap-Haitien (mm/mm) 1 1.326 1.051 1.526 1.063

Annual rainfall averages for gages within or near the Cap-Haitien watershed

Characterisitc Cap-Haitien Soufriere Aitz Citadelle Grand Riviere

Distance to Citadelle (km) 11.1 13.1 8.7

15-year avg (mm) 182 146 214 148

Delta 15-yr to 53-yr (mm) 15 -14 -6 -17

53-year avg (mm) 185 197 132 208 132

Ratio to Cap-Haitien (mm/mm) 1 1.078 0.721 1.134 0.718

Monthly Triad (~50-Percent) rainfall averages for gages within or near the Cap-Haitien watershed



FOLLOW-ON EFFORTS – RAINFALL

• Design Storm Duration vs Depth Relationship

• Potentially similar conditions - Miami



FOLLOW-ON EFFORTS – RAINFALL RESULTS



CLOSURE
REMAINING ITEMS, COMMENTS, CONCLUSIONS



REMAINING ITEMS AND COMMENTS

• Peak Rate Factor (PRF) – 300 (flat), 484 (5 percent or so), 600 (Steep)

• Areal Considerations (orographic, Thiessen polygons, intra-annual patterns)

• Tc’s – Similar to prior efforts

• Modeling – Basin assignments

• Sub-daily rainfall record would result in better statistics (future study)

• Application – Study Goal is proposed flood mitigation solutions ($$$$)



CONCLUSIONS

• GIS is an important tool for data manipulation and calculation

• Review soils in light of watershed character if soils data limited (adjacent watersheds)

• TRMM and IMERG may help with ungauged watersheds

• We do the best we can – prior or follow-on

• Understand context of prior efforts

• Respect prior efforts



QUESTIONS
ENJOY THE REST OF THE CONFERENCE…
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