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A watershed is bounded by the crest dividing separate 
drainage basins and can largely be considered an 
independent hydrologic entity 
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• Watershed Boundary Dataset 
(WBD)

• Hydrologic Unit Code (HUC)

• USGS

Source:http://www.comet.ucar.edu/class/hydromet/09_Oct13_1999/docs/fiedler/oct99_unit_hydrograph/sld002.htm
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Watershed Precipitation 
Volume (in)

Loss Volume 
(in)

Direct Runoff 
(in)

Baseflow 
Volume (in)

Discharge 
Volume (in)

Sacramento 
River at Delta 
(Sacramento 
Basin)

18.92 10.45 9.23 5.37 14.60

Clear Creek 
(Trinity basin) 44.80 41.42 3.38 3.66 7.04

Uncompahgre 
River (Gunnison 
basin

31.90 28.68 0.13 19.70 19.83

Hydrologic Processes

• Overland flow

• Groundwater flow

• Subsurface flow 
(Interflow)
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Hydrograph ‐ Illustrated
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Annual Maximum Flows

Purpose of Hydrologic Modeling

• Replicate the hydrologic response within a watershed
• No discharge gage exists in watershed

• Simulate Scenarios/Prediction/Changing stresses
• Flood risk analysis
• Effects of land use changes
• Climate change effects from higher temperatures

• Water Budget
• Evapotranspiration estimates
• Crop Patterns

• Boundary conditions for other models
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HEC‐HMS Software

• HEC‐HMS is a precipitation‐runoff model

• Event based and continuous simulation

• Evapotranspiration and snowmelt

• Simple reservoir and diversions

• Uncertainty analysis options

• Integrated GIS
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Alternative Analysis

• How does the flow volume/rate change?
• Existing Condition

• Proposed Condition
• Land use change

• Detention basin

• Stressors
• Climate Change ‐ Temperature/Precipitation

• Flood after fire 
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Boundary Conditions

• Hydraulic models

• Reservoir Models

• Ecosystem Restoration

Hydrograph computed
from HEC‐HMS

Hyetograph computed
from HEC‐HMS

Hydrology vs Hydraulic

• Hydrology – how much volume? 
• Quantity of runoff
• Translation of hydrograph upstream to 
downstream

• Modeling software: HEC‐HMS

• Hydraulic – where does the flow go?  How 
fast?  How high can the stage get?

• Motion of water
• Inundation boundary
• River stage
• Modeling software: HEC‐RAS
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Event vs. Continuous 

Synthetic Hydrograph generation

• Rational method

• Unit Hydrograph

• Kinematic wave

• Diffusion wave (2d surface runoff)

Q = C*i*A
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Components of a Hydrology Models

• Input Data
• Meteorology

• Terrain

• Flow

• Soil/Land use

Meteorologic Data

National Center for Environmental Information (NCEI)

http://cdec.water.ca.gov/cdecstation2/

https://www.ncei.noaa.gov/maps/daily‐summaries/

California Data Exchange Center
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https://www.nrcs.usda.gov/wps/portal/wcc/home/snowClimateMonitoring/snowpack/

Gridded Data Sources

https://www.hec.usace.army.mil/confluence/display/HMSGUIDES/Gridded+Data+Sources
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Flow Data and Terrain

https://waterdata.usgs.gov/nwis/rt

Ask a water manger!

https://apps.nationalmap.gov/downloader/

HEC‐DSSVue
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Soil/Land Use

https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx

https://www.mrlc.gov/data

Model 
Application

• Mill Creek Hydrologic Model

• Multi‐purpose model

• Event and continuous based simulation

• Existing condition model

• Alternative Scenario

• Allow Nashville District to create 
different land use scenarios

• Boundary condition for hydraulic 
model

• Impact to habitat restoration 
with levee raise

25

26



L1.2/161/Ho

14

Model Application

• Estimating Annual Exceedance Probability
• https://www.hec.usace.army.mil/confluence/sspdocs/ssptutorialsguides/othe
r‐statistics‐tutorials/bulletin‐17c‐flow‐frequency‐augmented‐by‐precipitation‐
frequency‐with‐hec‐hms

• https://www.hec.usace.army.mil/confluence/hmsdocs/hmsguides/new‐
tutorials‐to‐check‐out/applying‐the‐new‐frequency‐analysis‐compute‐type

Model Application

• Navajo Nations

• Event and continuous model

• Sediment yield and sediment trap analysis

• Estimate sediment volume

• Monthly flow volume estimate for 
irrigation dam

• No existing gage

• Collected historical precipitation and 
temperature to model existing 
condition
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List of Data

• Meteorology
• https://www.ncei.noaa.gov/maps/daily‐summaries/ 
• http://cdec.water.ca.gov/cdecstation2/
• https://www.nrcs.usda.gov/wps/portal/wcc/home/snowClimateMonitoring/snowpa
ck/

• https://www.hec.usace.army.mil/confluence/display/HMSGUIDES/Gridded+Data+So
urces

• Flow ‐ https://waterdata.usgs.gov/nwis/rt
• Terrain ‐ https://apps.nationalmap.gov/downloader/
• Land Use ‐ https://www.mrlc.gov/data
• Soil Data ‐
https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
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