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ns and can largely be considered an
hydrologic entity
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* Watershed Boundary Dataset

(wBD)

¢ Hydrologic Unit Code (HUC)

¢ USGS

2-Digit Hydrologic Unit
18 - California Region

4-Digit Hydrologic Unit
1809 - Northern Mojave-
Mono Lake

6-Digit Hydrologic Unit
180902 - Northern Mojave

8-Digit Hydrologic Unit

18090203 - Death Valley-
Lower Amargosa

10-Digit Hydrologic Unit
1809020303 - Marble Canyon

12-Digit Hydrologic Unit /

180902030303 - Upper Marble Canyon

Precipitation

Surface
Storage

Percolation_« 1 /

Interflow

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

Sacramento

River at Delta

(Sacramento 18.92 10.45 9.23 5.37 14.60

Basin)

Uncompahgre
River (Gunnison
Basin 28.68 0.13

Clear Creek
(Trinity basin)

Hydrologic Processes

* QOverland flow * Subsurface flow

« Groundwater flow (Interflow)
4 2
% s
B &

saturated
overland
flow
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Hydrograph - Illustrated

Flow
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Annual Maximum Flows

A /SANTA CRUZ C/SANTA YNEZ CA/FLOW/01Jan1841/1Day/USGS/
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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

12
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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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* Existing Condition
* Proposed Condition

* Land use change
* Detention basin

* Stressors

* Flood after fire

* Climate Change - Temperature/Precipitation

Alternative Analysis

* How does the flow volume/rate change?

Outlet
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Boundary Conditions

* Reservoir Models
* Ecosystem Restoration

. Hydrograph ¢gomputed
* Hydraulic models from HEC NS

Hyetograph computed
from HEC-HMS

15

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

16
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Event vs. Continuous
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Synthetic Hydrograph generation
— Cki*
* Rational methOd Q C I A Unit Hydrograph for different rainfall depths
* Unit Hydrograph —
e Kinematicwave L 07
* Diffusion wave (2d surface runoff) & .
ad vVeov 1av
S1=5 5y or g
Q?‘” ﬂ? n+6 n+8
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Components of a Hydrology Models

* Input Data
* Meteorology
* Terrain
* Flow
* Soil/Land use

19

Meteorologic Data

Cali

L

oo
fornia Data Exchange Ce@ter 0.

https://www.ncei.noaa.gov/maps/daily-summaries/
http://cdec.water.ca.gov/cdecstation2/

20
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USDA Natural Resources Conservation'
=S National Water and Climate C
]

United States Department of Agricuture

Data Access He

Quick Links ~ Snow . Monitoring  Water Supply  Climate Support

) Selected Stations: 1004

| niRcs 19912020 Average
 NRCS 19912020 Modian
erage

" PORIiedian

https://www.nrcs.usda.gov/wps/portal/wcc/home/snowClimateMonitoring/snowpack/
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Historical
Name Variables Source Domain Period Timestep Resolution Format Archive
of
Record
Multi-Radar Mutti- Precipitation | NOAA National | CONUS  2012- | Thr Tkm GRiB 1A State
Sensor Quantitative Severe Storms present Mesonet (2015-
Precipitation Estimate Laboratory present)
(MRMS QPE) NCEI Orders
Real-time Mesoscale | Precipitation, | NOAA National | North 2006 thr 256m GRig 1A state
Analysis (RTMA) Temperature, Centers for America present Mesonet (2012~
Environmental present)
Prediction
Parameter-elevation Precipitation, Oregon State North 1895- 1day 4 km, 800 m ASCIL BIL | PRISM Climate
Regressions on Temperature, University, America present (for fee) Group
Independent Siopes USDA, NOAA
Model (PRISM)
Next-generation Radar  Precipitation | NOAANational ~ CONUS 2002 | Smin Tkm NetCDF | NCEI Orders
Quantitative Centers for 20m
Precipitation Estimate Environmental
(NEXRAD QPE) Information
NOAA National Centers Precipitation NOAA NCEP CONUS 2002- Thr 4km GRIB NCAR / EOL
for Environmental present
Prediction (NCEP) Stage
IV Data
Analysis of Period of Precipitation, NOAA Office of North 1979- Thr 4km NetCDF FTP
Record for Calibration | Temperature | Water Prediction  America | present
(A0RC)
Integrated multi- Precipitation NASA Global 2000~ 30 min 0.1 degree NetCDF GES DISC
e
globalprecip downloader
measurement
(IMERG/GPM)
Ciimate Prediction Precipitation | NOAANCEP  Global  1998-  30minthr 8km025  NetcDF | FIP
Center Morphing present | 1day degree
Technique (CMORPH)
Daymet Precipitation, NASA, ORNL North 1980- 1day Tkm NetCDF ORNL DAAC
Temperature America present
https://www.hec.usace.army.mil/confluence/display/HMSGUIDES/Gridded+Data+Sources

22
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Flow Data and Terrain

https://waterdata.usgs.gov/nwis/rt
https://apps.nationalmap.gov/downloader/

Friday, Harch 18, 2022 17:30ET

Ask a water manger!
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Soil/Land Use

https://www.mrlc.gov/data
https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
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* Mill Creek Hydrologic Model 7 5
*+ Multi-purpose model ot mpernons " &
. . . Jo
* Event and continuous based simulation B
* Existing condition model [
. ) I 53- 68
* Alternative Scenario o -5
I 85 - 100
* Allow Nashville District to create
different land use scenarios
* Boundary condition for hydraulic
model
* Impact to habitat restoration
with levee raise
26

13
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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
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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

Monthly Precipitation

12 3 4 5 6 7 8 9 10 11 12
Month

—e—Subbasin1  —e—Subbasin 2 Subbasin 3 Subbasin 4

28
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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/
e Land Use - https://www.mrlc.gov/data

* Soil Data -
https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
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