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Hydrologic Simulation Program – Fortran 
(HSPF) 
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• Comprehensive & Physically Based 
• Simulates ALL Water Cycle Components & Water 

Quality 
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Hydrologic Simulation Program – Fortran 
(HSPF) (Cont.) 
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• Supported & 
Maintained by 
Federal 
Agencies (EPA 
& USGS) 
 

• Widespread 
Usage Ensures 
Availability & 
Maintenance 
of the Code 

 



Hydrologic Simulation Program – Fortran 
(HSPF) (Cont.) 
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• Established Standard & Guidelines for Model 
Construction and Calibration 

 



Hydrologic Simulation Program – Fortran 
(HSPF) (Cont.) 
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• Windows-Based 
Interface with 
Powerful Pre- & 
Post- Processors 

 
• Software is Free, 

with Supported 
Updates & User 
Manuals 
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Task 1a – Land Use Map 
2012 Existing (March 2015 Version) 
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Source: 
Southern California 
Association of 
Governments 
(SCAG) 



Task 1a – Land Use Map 
General Plan - Including All Future Projects 
(March 2015 Version)  
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Source: 
Southern California 
Association of 
Governments 
(SCAG) 



Task 1a – Soil Type Map 
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Source: 
Soil Survey Geographic 
database 
(SSURGO) 



Task 1b – Stormwater Management Facilities 
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Sources: 
• San Bernardino 

County Flood 
Control District 

• Riverside County 
Flood Control and 
Water Conservation 
District 

• County of Orange - 
OC Public Works 



Task 1c – Historical Precipitation Data 
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Sources: 
• San Bernardino 

County Flood 
Control District 

• Riverside County 
Flood Control and 
Water Conservation 
District 

• County of Orange - 
OC Public Works 

• National Climatic 
Data Center (NCDC) 



Task 1d – Operating Assumptions for Seven 
Oaks Dam and Prado Dam 
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Tasks 1e and 1f – Flow Data and Water Quality 
USGS Gaging Stations 
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Source: 
United States 
Geologic Survey 
(USGS) 



Tasks 1e and 1f – Flow Data and Water Quality 
Publically Owned Treatment Work (POTW) 
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Source: 
Western Municipal 
Water District (WMWD) 
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Initial Steps of Task 2 
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• Compare results from 
the existing HSPF 
model developed by 
GEOSCIENCE to the 
results from the 
existing R4 WLAM for 
the period 1994 to 
2006 

• Update both models to 
2016 and compare the 
modeling results for 
the period from 2007 
to 2016 



San Timoteo Creek 
Near Loma Linda 
Daily Streamflow 
1994-2006 
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Measured Daily Streamflow, cfs 

HSPF 

R2 = 0.97 
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Measured Daily Streamflow, cfs 

Existing WLAM – R4 

R2 = 0.72 

Good 

Very Good 



San Timoteo Creek 
Near Loma Linda 
Monthly Streamflow 
1994-2006 
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Measured Monthly Streamflow, cfs 

HSPF 

R2 = 0.99 

0.1

1

10

100

1000

10000

100000

0.1 1 10 100 1000 10000 100000

M
od

el
-C

al
cu

la
te

d 
M

on
th

ly
 S

tr
ea

m
flo

w
, c

fs
 

Measured Monthly Streamflow, cfs 

Existing WLAM – R4 

R2 = 0.84 

Good 

Very Good 



Warm Creek Near San 
Bernardino 
Daily Streamflow 
1994-2006 
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Measured Daily Streamflow, cfs 

HSPF 

R2 = 0.71 
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Measured Daily Streamflow, cfs 

Existing WLAM – R4 

R2 = 0.62 

Fair 

Good 



Warm Creek Near San 
Bernardino 
Monthly Streamflow 
1994-2006 
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Measured Monthly Streamflow, cfs 

HSPF 

R2 = 0.79 
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Measured Monthly Streamflow, cfs 

Existing WLAM – R4 

R2 = 0.70 

Fair 

Good 



SAR at E St. 
Daily Streamflow 
1994-2006 
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Measured Daily Streamflow, cfs 

HSPF 

R2 = 0.74 
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Measured Daily Streamflow, cfs 

Existing WLAM – R4 

R2 = 0.72 

Good 

Good 



SAR at E St. 
Monthly Streamflow 
1994-2006 

3/22/2017 24 
0.1

1

10

100

1000

10000

100000

0.1 1 10 100 1000 10000 100000

M
od

el
-C

al
cu

la
te

d 
M

on
th

ly
 S

tr
ea

m
flo

w
, c

fs
 

Measured Monthly Streamflow, cfs 

HSPF 

R2 = 0.89 
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Measured Monthly Streamflow, cfs 

Existing WLAM – R4 

R2 = 0.93 

Very Good 

Very Good 



SAR at MWD Crossing 
Daily Streamflow 
1998-2006 
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Measured Daily Streamflow, cfs 

HSPF 

R2 = 0.73 
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Measured Daily Streamflow, cfs 

Existing WLAM - R4 

R2 = 0.68 

Fair 

Good 



SAR at MWD Crossing 
Monthly Streamflow 
1998-2006 
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Measured Monthly Streamflow, cfs 

HSPF 

R2 = 0.86 
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Measured Monthly Streamflow, cfs 

Existing WLAM – R4 

R2 = 0.91 

Very Good 

Very Good 



Delineation of Hydrologic Simulation Area 
(HSA) for the WLAM Update 
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Size of Hydrologic 
Simulation Area (HSA): 
• Existing WLAM – 

2,320 acres. 
• WLAM Update – 

1,432 acres (573 
HAS) 
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• Project Approach 

• Status of Task 1 – Update the Data Used in the WLAM 

• Status of Task 2 – Update and Recalibrate the WLAM 

• Next Steps 



Next Steps 
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• To complete Task 1 – Early April 

• To complete Task 2 – End of May 
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