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1. Short Title of WCoE: U.S. Geological Survey Landslide Program 

 

2. Name of Institution & 

leader:  Dr. Jonathan Godt, 

U.S. Geological Survey  

Mail Stop: 966 Box 25046 

Denver Federal Center 

Denver, CO  80225 

jgodt@usgs.gov 

 

3. List of core members 

Dr. Rex Baum:  baum@usgs.gov, Dr. 

Jeff Coe: jcoe@usgs.gov 

Dr. Ed Harp: harp@usgs.gov 

Dr. Mark Reid: mreid@usgs.gov  

Bill Schulz: wschulz@usgs.gov  

Lynn Highland: highland@usgs.gov 

Dennis Staley:  dstaley@usgs.gov 

Jason Kean:  jwkean@usgs.gov 
 

4. Progress report of activities up to 31 December 2013 (up to 30 lines) and  
 

Coe and Godt are revising a journal article on climate change and landslides.  Coe plans to begin development of 

initiation threshold for deeply seated landslides in Colorado and Utah based on a soil-moisture index.  There was and 

is emergency response to two large landslides that caused fatalities, in Washington and in Colorado, and assistance 

and mapping the hazards with other agencies will be ongoing throughout 2014. 

     Harp edited and expanded inventory of landslides triggered by the 2010 Haiti earthquake with access to higher 

resolution aerial photography, completed analysis of landslides triggered by the 2006 Kiholo Bay, Hawaii 

He also continued work on comparison of landslide inventory from 2008 Wenchuan, China earthquake and simulated 

ground motion from a 3-D finite element code using a finite fault slip model from inversion of strong motion records 

from the earthquake.  

     Harp and Dart finished landslide hazard map of Chuuk Islands and submitted report to Office of Foreign Disaster 

Assistance (OFDA). Also transferred digital map and files to Federated States of Micronesia and Chuuk State 

personnel and trained personnel in their use to construct an evacuation plan for future typhoons. 

     Coe and Harp conducted reconnaissance of rock-fall hazard in Oak Creek Canyon for U.S. Forest Service Schulz 

planned, coordinated, and began field and laboratory investigations of large earthflows in northern California as part 

of a NASA funded project with academic colleagues. Baum & Godt completed dimensional analysis of rainfall 

intensity-duration thresholds demonstrating dependence of thresholds on soil depth and hydrologic properties.  
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     Baum derived new transient infiltration model for potential use in TRIGRS that accommodates the use of 

monitoring data for initial conditions. Baum has also worked with colleagues to integrate the TRIGRS in NASA’s 

Land Information System (LIS) to assess the feasibility of combining TRIGRS with satellite rainfall information for 

estimating landslide potential over the globe. Baum continued collaboration with Italian Research Council–

Hydrological Protection Institute (CNR-IRPI) to evaluate TRIGRS for use in operational landslide early warning. 

     Godt and colleagues from the Colorado School of Mines (Ning Lu and students) and the State of North Carolina 

(Rick Wooten) identified four potential monitoring sites in western North Carolina as part of a NASA funded project. 

     Student programmer Jacob Vigil, is updating, testing, validating, and developing code for tracking and analyzing 

rainfall thresholds. Coe, Kean, and Smith continued monitoring debris-flow and rockfall initiation processes at the 

Chalk Cliffs site in central Colorado and are expanding work to monitor fire-hose initiation mechanism and quantify 

the role of rock-fall accumulation. 

4. Plan of future activities  

For 2013, 2014 the focus will be on collection and interpretation of observations from monitoring sites in western 

Oregon and elsewhere, expansion of the monitoring network to western North Carolina, extension of slope stability-

analyses to three dimensions, and publications of findings. We are also discussing with Sound Transit potential 

implementation of a system for landslide early warning along the rail corridor between Seattle and Everett, WA. 

     There are plans to improve computer programs for landslide analysis and to evaluate use of precipitation forecasts 

with intensity-duration thresholds in landslide early warning. He also plans to continue collaborations with CNR-IRPI 

and NASA to evaluate and further develop the TRIGRS program. He also plans to continue work on a general 3-D 

slope stability analysis method that is independent of grid orientation. Results are planned for integration with 

TRIGRS. 

     There will be future collaboration with academic colleagues at the Colorado School of Mines and Kyoto 

University in Japan are also critical to laboratory studies aimed at advancing the understanding of the mechanical and 

hydrologic properties of landslide materials. Results include new approaches to measuring properties, insight into 

initiation and post-failure processes, as well as suites of properties data pertaining to field study sites. Laboratory 

results are critical to interpretation of field monitoring data and applying and testing hazard models and these 

collaborations provide a means to access equipment and personnel that the USGS does not have. 

     Godt and Brian Collins plan to apply 2 and 3-D variably saturated flow models to the monitoring sites in the ESF 

and the San Francisco Bay sites Results will be used as input to slope stability analyses. Data collected over several 

wet seasons along with laboratory test results provide a firm foundation to examine various rainfall scenarios and 

consequent landslide potential.  One of the main research objectives of this task is using landslide inventories to 

advance methods for assessing hazard from rock fall, rainfall-induced landslides in developing areas, and seismically 

induced landslides. Research on seismically induced landslides also focuses on improving understanding of 

topographic amplification of ground motion and its effects on slope instability. 

 

6. Publication (in Landslides, proceedings, meeting reports, or WEB): Due to limited space for this 

report, please see link below for complete list of 2013-2014 publications: 

http://landslides.usgs.gov/learning/publications.php  

Some excerpts: 

 (2014) Haugerud, Ralph A., 2014, Preliminary Interpretation of Pre-2014 Landslide 

 Deposits in the Vicinity of Oso, Washington:, U.S. Geological Survey Open-file report 2014-

1065, 6 p., and GIS Data Zip file. 

(2014) Gartner, Joseph E., Cannon, Susan H., and Santi, Paul M., Empirical models for 

predictiong volumes of sediment deposited by debris flows and sediment-laden floods in the 

transverse ranges of southern California: , Engineering Geology, Elsevier, vol. 176, pp. 45 - 56 

(2014) Godt, J.W., Coe, J.A., Kean, J.W., Baum, R.L., Jones, E.S., Harp, E.L., Staley, D.M., 

http://landslides.usgs.gov/learning/publications.php


and Barnhart, W.D., 2014, Landslides in the northern Colorado Front Range caused by rainfall,  

September 11–13, 2013, U.S. Geological Survey Fact Sheet 2013–3114, 6 p. 

(2013) Stock, G.M., Collins, B.D., Santaniello, D.J., Zimmer, V.L., Wieczorek, G.F., and 

Snyder, J.B., 2013, Historical Rock Falls in Yosemite National Park, California(1857- 2011): ,   

U.S. Geological Survey Data Series 746, 17p. and data files.  

(2013) Collins, B.D., 2013, USGS Response to Department of Energy Request for Landslide 

Hazard Expertise at the Lawrence Berkeley National Laboratory, Berkeley, California:  USGS 

Administrative Report M13-0528, 6p. 

 (2013) Raia, S., Alvioli, M., Rossi, M., Baum, R. L., Godt, J. W., and Guzzetti, F., 2013, 

Improving predictive power of physically based rainfall-induced shallow landslide models: a 

probablistic approach: , Geoscientific Model Development and Discussions, 6: 1367 - 1426. 

(2013) McCoy, S. W., Tucker, G. E., Kean, J. W., and Coe, J. A., 2013, Field measurement 

of basal forces generated by erosive debris flows: , Journal of Geophysical  Research: Earth 

Surface, Wiley, (online). 

(2013) Guerriero, Luigi, Revellino, Paola, Coe, Jeffrey A., Focareta, Mariano, Grelle, 

Gerardo, Albanese, Vincenzo, Corazza, Angelo, and Guadagno, Francesco M., 2013, Multi-

temporal maps of the Montaguto earth flow in southern Italy from 1954 to 2010:, Journal of 

Maps, Taylor & Francis, Vol. 9, no. 1, pp. 135-145. 

(2013) Lu, N., Kaya, M., Collins, B., and Godt, J., 2013, Hysteresis of unsaturated hydro- 

mechanical properties of a silty soil: Journal of Geotechnical and Geoenvironmental Engineering, 

doi: 10.1061/(ASCE)GT.1943-5606.0000786 

(2013) Walter, M., Gomberg, J., Schulz, W.H., and Joswig, M., in press, Slidequake 

generation versus viscous creep at softrock-landslides: synopsis of three different scenarios at 

Slumgullion landslide, Heumoes slope, and Super-Sauze mudslide: Journal of Environmental and 

Engineering Geophysics. 

(2013) Collins, B.D., Reid, M.E., and LaHusen, R.G., 2013, Surface kinematics of the 

Ferguson rock slide revealed by repeat lidar and GPS measurements, Highway 140, California: 

Highway Geology Symposium 

(2013) Staley, D.M., Kean, J.W., Cannon, S.H., Schmidt, K.M., and Laber, J.L., 2013, 

Objective definition of rainfall intensity-duration thresholds for the initiation of post-fire debris 

flows in southern California: Landslides, Springer, vol. 20, n. 5, October, pp. 547-562. DOI 

10.1007/s10345-012-0341-9. Published online June 27, 2013. 

(2013) De Vita, P., Napolitano, E., Godt, J., and Baum R., 2013, Deterministic estimation of 

hyrdrological thresholds for shallow landslide initiation and slope stability models: case study 

from the Somma-Vesuvius area of southern Italy: Landslides, Springer, v. 10, no. 6, December, 

pp. 713-728, DOI 10.1007/s10346-012-0348-2 

 


