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Appendix A:  Case Study 1 
High Park Fire, Colorado

References

BAER 2012. High Park Fire Burned Area Emergency Response Report. USDA USFS and NRCS, Larimer 
County, CO, Department of Transporation.

Capesius, J.P., and V.C. Stephens. 2009. Regional Regression Equations for Estimation of Natural 
Streamflow Statistics in Colorado. U.S. Department of Interior, U.S. Geological Survey, Scientific 
Investigations Report 2009-5136.

Conedera, M., L. Peter,  P. Marxer, F. Forster, D. Rickenmann, and L. Re.  2003. Consequences of forest 
fires on the hydrogeological response of mountain catchments: A case study of the Riale Buffaga, Ticino, 
Switzerland. Earth Surface Processes and Landforms 28, 117-129. 

Garen, D.C., and D.S. Moore. 2005. Curve Number Hydrology in Water Quality Modeling: Uses, Abuses and 
Future Directions. Journal of the American Water Resources Association 42(2), 377-388.

Goodrich, D.C., H.E. Canfield, I.S. Burns, D.J. Semmens,  S.N. Miller, M. Hernandez, L.R. Levick, D.P. 
Guertin, and W.G. Kepner. 2005. Rapid Post-Fire Hydrologic Watershed Assessment Using the AGWA GIS-
Based Hydrologic Modeling Tool. In: Moglen, G.E., ed. Proceedings of Managing Watersheds for Human and 
Natural Impacts: Engineering, Ecological, and Economic Challenges, July 19-22, 2005, Williamsburg, VA, 
USA. American Society of Civil Engineers, Alexandria, VA.

Hawkins, R.H. 1993. Asymptotic Determination of Runoff Curve Numbers from Data. Journal of Irrigation 
and Drainage Engineering 119, 334-345.

Hawkins, R.H., R.J. Greenberg. 1990 WILDCAT4 Flow Model. School of Renewable Natural Resources, 
University of Arizona, Tucson, AZ. BLM contact: Dan Muller, Denver, CO.

Hudak, A.T., P.R. Robichaud, J.S. Evans, J. Clark, K. Lannom, P. Morgan, and C. Stone. 2004. Field 
Validation of Burned Area Reflectance Classification (BARC) Products for Post Fire Assessment.  Remote 
Sensing for Field Users: Proceedings of the Tenth Forest Service Remote Sensing Applications Conference, 
Salt Lake City, Utah, April 5-9 2004.

Livingston, R.K., T.A. Earles, and K.R. Wright. 2005. Los Alamos Post-Fire Watershed Recovery: A Curve-
Number-Based Evaluation. In: Moglen, G.E., ed. Proceedings of Managing Watersheds for Human and 
Natural Impacts: Engineering, Ecological, and Economic Challenges, July 19-22, 2005, Williamsburg, VA, 
USA. American Society of Civil Engineers, Alexandria, VA.

Maidment, D.R. 1992. Handbook of Hydrology McGraw-Hill, Inc.

Moody, J.A., and D.A. Martin. 2001. Post-Fire, Rainfall-Intensity-Peak Discharge Relations for Three 
Mountainous Watersheds in the Western USA. Hydrological Processes 15, 2981-2993.

Miller, J.F., R.H. Frederick, and R.J. Tracey. 1973. Precipitation-Frequency Atlas of the Western United 
States. U.S. Department of Commerce, National Oceanic and Atmospheric Administration, National 
Weather Service, NOAA Atlas 2, Vol 3, Silver Spring, MD.

Rallison, R.E. 1980. Origin and Evolution of the SCS Runoff Equation. Proceedings of the Symposium on 
Watershed Management; American Society of Civil Engineers, Boise, ID.



A-10

Title 210 – Hydrologic Analyses of Post-Wildfire Conditions

Springer, E.P., and R.H. Hawkins. 2005. Curve Number and Peakflow Responses Following the 

Cerro Grande Fire on a Small Watershed. In: Moglen, G.E., ed. Proceedings of Managing 

Watersheds for Human and Natural Impacts: Engineering, Ecological, and Economic Challenges, July 19-22, 
2005, Williamsburg, VA, USA. American Society of Civil Engineers, Alexandria, VA.

Tedela, N.H., S.C. McCutcheon, T.C. Rasmussen, R.H. Hawkins, W.T. Swank, J.L. Campbell, M.B. Adams, 
C.R. Jackson, and E.W. Tollner. 2012. Runoff Curve Numbers for 10 Small Forested Watersheds in the
Mountains of the Eastern United States. Journal of Hydrologic Engineering, 17(11), 1188-1198.

USDA-NRCS (U.S. Department of Agriculture-Natural Resources Conservation Service), 2004a.  

NRCS National Engineering Handbook, Part 630 Hydrology, Chapter 9, Hydrologic Soil Cover Complexes. 

USDA-NRCS (U.S. Department of Agriculture-Natural Resources Conservation Service), 2004b.  NRCS 
National Engineering Handbook, Part 630 Hydrology, Chapter 10, Estimation of Direct Runoff from Storm 
Rainfall. 

USDA-NRCS (U.S. Department of Agriculture-Natural Resources Conservation Service), 2010.  NRCS 
National Engineering Handbook, Part 630 Hydrology, Chapter 15, Time of Concentration. 

Woodward, D. 2005. Personal Communications (email). Retired National Hydraulic Engineer, USDA Natural 
Resources Conservation Service, Washington, DC.

Wright, K.R., T.A. Earles, and E. Pemberton. 2005. Mesa Verde Bircher Fire Hydrological Impact. In: 
Moglen, G.E., ed. Proceedings of Managing Watersheds for Human and Natural Impacts: Engineering, 
Ecological, and Economic Challenges, July 19-22, 2005, Williamsburg, VA, USA. American Society of Civil 
Engineers, Alexandria, VA.

Yochum, S.E. 2012a. Poster: Increased Flood Potential of Steams Draining the High Park Fire, with Ratios of 
Predicted Post/Pre Fire Peak Flows for the 1-Hour, 25-Year Rain Event. U.S. Department of Agriculture, 
Natural Resources Conservation Service, Colorado State Office.

Yochum, S.E. 2012b. High Park Fire: Increased Flood Potential Analysis. U.S. Department of Agriculture, 
Natural Resources Conservation Service, Colorado State Office.

Yochum, S., and B. Bledsoe. 2010. Flow resistance in high-gradient streams. Proceedings of 4th Interagency 
Hydraulic Modeling Conference, June 21 – July 1st, 2010, Las Vegas, NV, USA.

Title 210, Hydrology Technical Note 4, Aug 2016



B-1

210 – Hydrologic Analyses of Post-Wildfire Conditions

Appendix B:  Case Study 2: 
Bitterroot Wildfires, Montana

Title 210, Hydrology Technical Note 4, Aug 2016

References

Benavides-Solario, J.D., and L.H. MacDonald.  2001.  Post-fire runoff and erosion from simulated rainfall on 
small plots, Colorado Front Range.  Hydrological Processes, 15, 2931–2952.

Breiby, T. 2006.  Assessment of soil erosion risk within a subwatershed using GIS and RUSLE with a 
comparative analysis of the use of STATSGO and SSURGO soil databases.  Volume 8, Papers in Resource 
Analysis.  Saint Mary’s University of Minnesota Central Services Press. Winona, MN.  22 pages.

Capesius, J.P., and V.C. Stephens.  2009.  Regional Regression Equations for Estimation of Natural 
Streamflow Statistics in Colorado.  U.S. Department of Interior, U.S. Geological Survey, Scientific 
Investigations Report 2009–5136.

Chen, L., M. Berli, C. Karletta.  2013.  Examining modeling approaches for the rainfall-runoff process 
in wildfire-affected watersheds: using San Dimas Experimental Forest.  Journal of the American Water 
Resources Association 1-16.

Conedera, M., L. Peter, P. Marxer, F. Forster, D. Rickenmann, and L. Re.  2003.  Consequences of forest 
fires on the hydrogeological response of mountain catchments: A case study of the Riale Buffaga, Ticino, 
Switzerland.  Earth Surface Processes and Landforms 28, 117–129. 

Dawen, T., K. Shinjiro, O. Tailkan, K. Toshio, and M. Katumi.  2003.  Global potential soil erosion with 
reference to land use and climate changes. Hydrologic Processes 17, 2913–2928.

Desmet, P.J.J., and G. Grovers.  1996.  A GIS procedure for automatically calculating the USLE LS-factor on 
topographically complex landscape units. Journal of Soil and Water Conservation 51(5):427–433.

Elliot, W.J., A.V. Elliot, W. Qiong, and J.M. Laflen.  1991.  Validation of the WEPP model with rill erosion 
plot data, paper presented at the 1991 ASAE International Winter Meeting, Am. Soc. Of Agric. Eng., 
Chicago, IL, Dec. 1991.

Guobin, T., C. Shulin, and M.K. Donald.  2006.  Modeling the impacts of no-till practice on soil erosion and 
sediment yield with RUSLE, SEDD, and ArcView GIS.  Soil & Tillage Research 85, 38–49.

Hudak, A.T., P.R. Robichaud, J.S. Evans, J. Clark, K. Lannom, P. Morgan, and C. Stone.  2004.  Field 
Validation of Burned Area Reflectance Classification (BARC) Products for Post Fire Assessment.  Remote 
Sensing for Field Users: Proceedings of the Tenth Forest Service Remote Sensing Applications Conference, 
Salt Lake City, UT, April 5–9 2004.

Huffman, E.L., L.H. MacDonald, and J.D. Stednick.  2001.  Strength and persistence of fire-induced soil 
hydrophobicity under ponderosa and lodgepole pine, Colorado Front Range.  Hydrologic Processes, 15, 2877–
2892.

Larsen, I. J., and L.H. MacDonald . 2007.  Predicting postfire sediment yields at the hillslope scale: Testing 
RUSLE and Disturbed WEPP, Water Resources Res., 43 (W11412): 1–18. 

Litschert, S.E., D.M. Theobald, and T.C. Brown.  2014.  Effects of climate change and wildfire on soil loss in 
Southern Rockies Ecoregion. Catena 118, 206–219.



B-13

210 – Hydrologic Analyses of Post-Wildfire Conditions

References

BAER 2012. High Park Fire Burned Area Emergency Response Report. USDA USFS and NRCS, Larimer 
County, CO, Department of Transportation.

Cerrelli, G.A. 2005. FIRE HYDRO, a simplified method for predicting peak discharges to assist in the 
design of flood protection measures western wildfires.  In Proceedings of the ASCE 2005 Watershed 
Management Conference, July 2005, Williamsburg, VA. pp. 935-941.

Mahlum, S.K., L.A. Eby, M.K. Young, C.G. Clancy, and M. Jakober, 2011. Effects of wildfire on stream 
temperatures in the Bitterroot River Basin, Montana. International Journal of Wildland Fire, 20, 240-247.

USDA-NRCS (U.S. Department of Agriculture Natural Resources Conservation Service), 2004a.  NRCS 
National Engineering Handbook, Part 630 Hydrology, Chapter 9, Hydrologic Soil Cover Complexes. 

USDA-NRCS (U.S. Department of Agriculture-Natural Resources Conservation Service), 2004b.  NRCS
National Engineering Handbook, Part 630 Hydrology, Chapter 10, Estimation of Direct Runoff from 
Storm Rainfall. 

USDA-NRCS (U.S. Department of Agriculture-Natural Resources Conservation Service), 2004c.  
WinTR-20 User Guide. Available at http://go.usa.gov/KoZ/.  Accessed in April 2013.

USDA-NRCS (U.S. Department of Agriculture-Natural Resources Conservation Service), 1984. NRCS 
National Engineering Handbook, Part 650 Engineering Field Handbook, Chapter 2, Estimating Runoff.

Title 210, Hydrology Technical Note 4, Aug 2016



C-1

210 – Hydrologic Analyses of Post-Wildfire Conditions

Appendix C:  Case Study 3: 
West Fork Complex Fire, Colorado

Title 210, Hydrology Technical Note 4, Aug 2016

References

Benavides-Solario, J.D., and L.H. MacDonald.  2001.  Post-fire runoff and erosion from simulated rainfall on 
small plots, Colorado Front Range.  Hydrological Processes, 15, 2931–2952.

Breiby, T. 2006.  Assessment of soil erosion risk within a subwatershed using GIS and RUSLE with a 
comparative analysis of the use of STATSGO and SSURGO soil databases.  Volume 8, Papers in Resource 
Analysis.  Saint Mary’s University of Minnesota Central Services Press. Winona, MN.  22 pages.

Capesius, J.P., and V.C. Stephens.  2009.  Regional Regression Equations for Estimation of Natural 
Streamflow Statistics in Colorado.  U.S. Department of Interior, U.S. Geological Survey, Scientific 
Investigations Report 2009–5136.

Chen, L., M. Berli, C. Karletta.  2013.  Examining modeling approaches for the rainfall-runoff process 
in wildfire-affected watersheds: using San Dimas Experimental Forest.  Journal of the American Water 
Resources Association 1-16.

Conedera, M., L. Peter, P. Marxer, F. Forster, D. Rickenmann, and L. Re.  2003.  Consequences of forest 
fires on the hydrogeological response of mountain catchments: A case study of the Riale Buffaga, Ticino, 
Switzerland.  Earth Surface Processes and Landforms 28, 117–129. 

Dawen, T., K. Shinjiro, O. Tailkan, K. Toshio, and M. Katumi.  2003.  Global potential soil erosion with 
reference to land use and climate changes. Hydrologic Processes 17, 2913–2928.

Desmet, P.J.J., and G. Grovers.  1996.  A GIS procedure for automatically calculating the USLE LS-factor on 
topographically complex landscape units. Journal of Soil and Water Conservation 51(5):427–433.

Elliot, W.J., A.V. Elliot, W. Qiong, and J.M. Laflen.  1991.  Validation of the WEPP model with rill erosion 
plot data, paper presented at the 1991 ASAE International Winter Meeting, Am. Soc. Of Agric. Eng., 
Chicago, IL, Dec. 1991.

Guobin, T., C. Shulin, and M.K. Donald.  2006.  Modeling the impacts of no-till practice on soil erosion and 
sediment yield with RUSLE, SEDD, and ArcView GIS.  Soil & Tillage Research 85, 38–49.

Hudak, A.T., P.R. Robichaud, J.S. Evans, J. Clark, K. Lannom, P. Morgan, and C. Stone.  2004.  Field 
Validation of Burned Area Reflectance Classification (BARC) Products for Post Fire Assessment.  Remote 
Sensing for Field Users: Proceedings of the Tenth Forest Service Remote Sensing Applications Conference, 
Salt Lake City, UT, April 5–9 2004.

Huffman, E.L., L.H. MacDonald, and J.D. Stednick.  2001.  Strength and persistence of fire-induced soil 
hydrophobicity under ponderosa and lodgepole pine, Colorado Front Range.  Hydrologic Processes, 15, 2877–
2892.

Larsen, I. J., and L.H. MacDonald . 2007.  Predicting postfire sediment yields at the hillslope scale: Testing 
RUSLE and Disturbed WEPP, Water Resources Res., 43 (W11412): 1–18. 

Litschert, S.E., D.M. Theobald, and T.C. Brown.  2014.  Effects of climate change and wildfire on soil loss in 
Southern Rockies Ecoregion. Catena 118, 206–219.



C-18

Title 210 – Hydrologic Analyses of Post-Wildfire Conditions

Maidment, D.R.  1992.  Handbook of Hydrology McGraw-Hill, Inc.

McCuen, R.H.  1998.  Hydrologic analysis and design. Second edition. Prentice-Hall, Inc., Upper Saddle 
River, NJ.

Miller, J.F., R.H. Frederick, and R.J. Tracey.  1973.  Precipitation-Frequency Atlas of the Western United 
States. U.S. Department of Commerce, National Oceanic and Atmospheric Administration, National 
Weather Service, NOAA Atlas 2, Vol 3, Silver Spring, MD.

Nearing, M.A.  1997.  A single continuous function for slope steepness influence on soil loss. Soil Science 
Society of America 61(3): 917–919.

Perica, S., D. Martin, S. Pavlovic, I. Roy, M. St. Laurent, C. Trypaluk, D. Unruh, M. Yekta, G. Bonnin.  
2013.   NOAA Atlas 14 Volume 8 Version 2, Precipitation-Frequency Atlas of the United States, Midwestern 
States. NOAA, National Weather Service, Silver Spring, MD.

Rallison, R.E.  1980.  Origin and Evolution of the SCS Runoff Equation. Proceedings of the Symposium on 
Watershed Management; American Society of Civil Engineers, Boise, ID.

Renard, K.G., G.R. Foster, G.A. Weesies, D.K. McCool, and D.C. Yoder.  1997.  Predicting soil erosion by 
water: A guide to conservation planning with the revised universal soil loss equation (RUSLE), Agric. 
Handb. 703, 404 pp., USDA, Washington, DC.

Renschler, C.S.  2003.  Designing geospatial interfaces to scale process models: The GeoWepp approach, 
Hydrol. Processes, 17, 1005–1017. 

Robichaud, P.R.  2000. F ire effects on infiltration rates after prescribed fire in northern Rocky Mountain 
forests, USA, J. Hydrol., 231–232, 220–229.

Stoof, C.R., R.W. Vervoort, J. Iwema, E. van den Elsen, A.J.D. Ferreira, C.J. Ritsema.  2011.  Hydrological 
response of a small catchment burned by an experimental fire. Hydrology and Earth System Sciences 
Discussions 8, 4053–4098.

Theobald, D.M., D.M. Merritt, and J.B. Norman, III.  2010.  Assessment of threats to riparian ecosystems in 
the Western U.S. A report presented to The Western Environmental Threats Assessment Center, Prineville, 
OR, by the USDA Stream Systems Technology Center and Colorado State University, Fort Collins, 61p. 

Toy, T.J, and G.R. Foster, co-editors.  1998.  Guidelines for the use of the Revised Universal Soil Loss 
Equation (RUSLE) version 1.06 on mined lands, construction sites, and reclaimed lands. Office of Surface 
Mining and Reclamation (OSM). Western Regional Coordinating Center, Denver, CO.

USDA-NRCS (Department of Agriculture-Natural Resources Conservation Service), 2004a.  NRCS National 
Engineering Handbook, Part 630 Hydrology, Chapter 9, Hydrologic Soil Cover Complexes. 

USDA-NRCS (Department of Agriculture-Natural Resources Conservation Service), 2004b.  NRCS National 
Engineering Handbook, Part 630 Hydrology, Chapter 10, Estimation of Direct Runoff from Storm Rainfall. 

USDA-NRCS (Department of Agriculture-Natural Resources Conservation Service), 2010.  NRCS National 
Engineering Handbook, Part 630 Hydrology, Chapter 15, Time of Concentration. 

USGS (U.S. Geological Survey) National Gap Analysis Program. 2004. Provisional digital land cover map for 
the Southwestern United States. Version 1.0. RS/GIS Laboratory, College of Natural Resources, Utah State 
University.

Title 210, Hydrology Technical Note 4, Aug 2016



C-19

210 – Hydrologic Analyses of Post-Wildfire Conditions

Winchell, M.F., S.H. Jackson, A.M. Wadley, and R. Srinivasan.  2008.  Extension and validation of a 
geographic information system-based method for calculating the Revised Universal Soil Loss Equation 
length-slope factor for erosion risk assessments in large watersheds. Journal of Soil and Water Conservation 
63(3): 105–111.

Woodward, D., R. Hawkins, R. Jiang, A. Hjelmfelt, Jr., J. Van Mullem, and Q. Quan.  2003.  Runoff Curve 
Number Method: Examination of the Initial Abstraction Ratio. World Water & Environmental Resources 
Congress 2003: pp. 1–10.

Yochum, S., and J. Norman.  2014.  West Fork Complex Fire: Potential Increase in Flooding and Erosion. 
USDA Natural Resources Conservation Service, Colorado State Office, Denver, CO.

Title 210, Hydrology Technical Note 4, Aug 2016



D-1

210 – Hydrologic Analyses of Post-Wildfire Conditions

Appendix D:  Case Study 4: 
Whitewater Creek, Gila Wilderness, New Mexico

Title 210, Hydrology Technical Note 4, Aug 2016

References

Bedient, P.B., W.C. Huber, and B.E. Vieux. 2012. Hydrology and Floodplain Analysis, Prentice Hall, NJ, 5th 
Edition, 801 pages.

Beven, K.J. 2001. How far can we go in distributed hydrologic modelling?  Hydrology and Earth Systems 
Sciences 5, 1-12.

ESRI (Environmental Systems Resource Institute). 2010. ArcMap 10.0 ESRI, Redlands, CA. 

MacArthur, R., and J.J. DeVries. (1993) Introduction and application of kinematic wave routing techniques 
using HEC-1. U.S. Army Corps of Engineers Hydrologic Engineering Center, Davis, CA, 68 pages.

Moody. T., M. Wirtanen, and S.N. Yard. (2003)  Regional relationships for bankfull stage in natural channels 
of the arid Southwest.  Report from Natural Channel Design, Inc., Flagstaff, AZ, 38 pages.

NOAA National Weather Service Precipitation Frequency Data Server 2013a.  Available at http://dipper. 
nws.noaa.gov/hdsc/pfds/.  Accessed Sep 2013.

NOAA National Weather Service, 2013b. Service Assessment, The Record Front Range and Eastern Colorado 
Floods of September 11-17, 2013b.

Oreskes, N., K. Shrader-Frechette, and K. Belitz. (1994) Verification, validation, and confirmation of 
numerical models in the earth sciences.  Science 263, 641-646.

Osborn, H.B., L.J. Lane, and V.A. Myers. (1980) Rainfall/watershed relationships for Southwestern 
Thunderstorms. Transactions ASAE 23(1), 82-91.

Tillery, A.C., A.M. Matherne, and K.L. Verdin. (2012) Estimated probability of postwildfire debris flows in 
the 2012 Whitewater-Baldy fire burn area, Southwestern New Mexico. USGS Open File Report 2012-1188, 
11 pages.

USACE-HEC (U.S. Army Corps of Engineers, Hydrologic Engineering Center), 2013. HEC-HMS Technical 
Reference Manual.  Accessed in April, 2013.

USDA Forest Service (2012) Glenwood, Reserve and Wilderness Ranger Districts, BAER Report Executive 
Summary for the Whitewater Baldy Complex fire, including hydrology appendices.

USDA-NRCS. 2010.  NRCS National Engineering Handbook, Part 630 Hydrology, Chapter 15, Time of 
Concentration. 

USDA-SCS. 1985.  Soil Survey of Catron County, New Mexico, Northern Part, 199 pp.



E-1

210 – Hydrologic Analyses of Post-Wildfire Conditions

Appendix E:  Case Study 5:  
Saratoga Springs, Utah

Predicting and Comparing Measured Bulking and 
Peak Discharge Using Multiple Methods for Post-Fire 
Hydrologic and Sedimentation Analysis on the Dump Fire 
in Saratoga Springs
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