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THE JAMES AND MARILYN LOVELL CENTER  
FOR ENVIRONMENTAL GEOGRAPHY AND HAZARDS RESEARCH 

 

Geography has always been about exploration and the environment. The pinnacle of 

scientific exploration in the 20th Century was NASA's Apollo program. On Apollo 8, 

Astronauts Lovell, Borman, and Anders showed all of humanity how truly fragile and 

precious the earth's environment is with their photograph of the "Blue Marble in Space," 

which remains one of the most enduring images of the Apollo program. During the 

Apollo 13 mission, Captain Lovell and his crew captured the attention of the entire world 

as they brought their crippled spacecraft back to earth, illustrating the type of courage and 

daring needed to explore unknown environments. The James and Marilyn Lovell Center 

for Environmental Geography and Hazards Research recognizes Jim Lovell as an 

inspiration for global exploration and environmental science and Marilyn Lovell for her 

unwavering support of her husband and his extraordinary vision.  

 

The Center for Environmental Geography and Hazards Research provides a focus for 

geographers with interests in Environmental Geography, and Natural and Technological 

Hazards. The Center provides a locus of scholarship and activity emphasizing the 

importance of understanding the Earth’s environment, analyzing and reducing the 

impacts of natural and technological hazards, and achieving sound policy formulation on 

these issues. Center activities include convening and sponsoring conferences on critical 

issues in the fields of environmental geography and hazards research; publishing plenary 

papers from such conferences in special issues of renowned international journals (the 

first such issue, the plenary papers of a Conference on Environmental Geography, will be 

published in the nationally recognized journal Physical Geography in 1999); serving as a 

clearing-house of information on environmental geography and hazards issues; offering 

research and office space, and an in-house library for the use of visiting scholars; and 

fostering the next generation of environmental geographers through the Department of 

Geography’s Ph.D. program in Environmental Geography. The Center also sponsors 

faculty and student luncheons within the department, providing opportunities for 

collegiality, talks by faculty or  students, and discussion of issues that affect the Center. 

 

For more information, contact the Center at: 

    601 University Drive 

    Department of Geography 

    Southwest Texas State University 

    San Marcos, Texas 78666 

    FAX: (512) 245-9140 

or visit our website at: 

    http://www.geo.swt.edu/lovell/center_front.html 
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INTRODUCTION 
 

 This partially annotated bibliography was created to demonstrate the extent to 

which satellite remote sensing has been used in disaster analysis and management. 

Satellite images can help detect and monitor geophysical hazards, predict or warn of 

impact, manage emergencies, and improve planning to reduce human vulnerability 

(Alexander 1991). Contrary to what laypeople may presume regarding satellite images 

and their use in a disaster context, obtaining real-time or near real-time imagery is not 

necessarily the goal for hazards analysis. Rather, the technology can help define areas of 

potential exposure to hazards as well as ways to prevent or mitigate the effects of those 

hazards. Therefore, the use of remote sensing in disaster mitigation, analysis, and 

planning is often a question of identifying change on the surface of the earth. Fortunately, 

because of the length of time Landsat has been in orbit (the first Landsat satellite was 

launched as ERTS-1 in 1972), there is a large body of image data available that can 

provide the temporal perspective necessary to perform change detection (Organization of 

American States 1991).  

 The information contained herein can be used by scholars pursuing various 

avenues of research as well as by environmental managers who wish to familiarize 

themselves with the technology. The latter group "should have a working knowledge of 

remote sensing techniques and the capability to assess the validity of an interpretation, as 

well as the ability to use the derived information‖ (Organization of American States 

1991, p. 4-4), whether or not they plan to personally perform image analysis.  

 

 

DESCRIPTION OF MATERIAL FOUND IN THE BIBLIOGRAPHY 
 

 Generally, four types of satellite orbit the earth: communication, meteorological, 

remote sensing, and geophysical (Walter, 1989). This bibliography focuses on articles 

using commercial, terrestrial satellite remote sensing systems such as Landsat because 

imagery from such systems are increasingly used for research and are commercially 

available at a reasonable price. While articles describing the use of images from 

meteorological satellites (whose scale of imagery is usually too small for land 

management applications), radar (whose images non-specialists can find difficult to 

comprehend), and conventional photography are sometimes included, they have 

purposefully been kept to a minimum.  

 The bibliography contains 405 references, 209 of which are annotated. Nearly all 

the articles were originally published in English. A list of the publications from which 

these references have been obtained can be found in Appendix A. Whenever possible, 

publications were searched for material from 1972 to 1998. In some cases the year of 

publication is either unknown (these are indicated by ―ND‖ for ―no date‖), or the date is 

unclear, in which case the year is followed by a question mark. Additionally, because of 

the sometimes bewildering number of acronyms commonly used in remote sensing, 

Appendix B provides a glossary of acronyms found in some of the references and 

pertinent to the field.  
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To further assist scholars and environmental managers, Table 1 provides a general 

overview of  different types of hazards addressed, sensors used to study them, types of 

data the sensors acquire, and the types of hazards analyses that have been performed. 

Table 2 displays the number of articles addressing specific hazard topics that can be 

found in this bibliography. (The heading ―general‖ in Table 2 refers to ―overview‖ papers 

on the topic and address a number of different types of hazard and hazard analyses.) 

 

Figure 1 illustrates the frequency with which the hazards described in Table 2 are found 

in the bibliography (having been reduced into eight categories). Within these categories, 

mass movement includes references to: avalanches, landslides, mass movements, 

mountain hazards, and slope instability. Erosion incorporates references to: coastal 

erosion and erosion. Tropical storms includes: cyclones, hurricanes, tropical storms, and 

typhoons. Agricultural includes: agricultural hazards, crop hazards, drought, and locusts. 

Tectonic includes: earthquake, tsunami, and volcanic hazards. General includes:  

―overview‖ papers that address a number of different types of hazard and hazard 

analyses. Other Storms includes: extreme rainfall, flood, tornado, river ice, and snow. 

Fire includes: fire, forest fire, wildfire, and smoke plumes. And, Flood includes: floods, 

flood plains, and inundation. Finally, Figure 2 illustrates the number of papers published 

per year that are found in this bibliography.  

 

AN INVITATION TO AUTHORS 
 

 As stated earlier, every attempt was made to locate articles published between 

1972 and 1998 from each of the publications found in Appendix A. However, constraints 

of time as well as the inaccessibility of some publications (especially in the case of 

symposia, conference, and workshop proceedings) ensures that this bibliography is not 

yet complete. Since the goal is to provide as much data as possible to those who will be 

acquiring this bibliography for the purpose of research and information, two favors are 

asked of our fellow scholars: 

 if you have written an article or articles pertinent to the topic and do not find 

yourself represented in this bibliography, please send a copy (or copies) of your 

material to the Lovell Center, or e-mail your citation information (see below), and 

 if you are listed here and locate an error or errors in your citation and/or 

annotation, please send your correction(s) to the Center.  

Information can be mailed to Dr. Showalter in care of the Lovell Center (address on title 

page), or e-mailed to her at PS15@SWT.EDU. 

 Upon receipt of new information, addendum pages will initially be printed on 

loose sheets of paper to include with currently printed copies of the bibliography. Each 

subsequent reprinting of the bibliography will include all new references and corrections 

as part of the regular listings.  

By continually updating the listings in this manner, it is hoped that all scholars 

who used remote sensing in natural disaster analysis and published their results between 

1972 and 1998 will eventually be found in this bibliography. Whether or not this goal can 

be met is now largely in the hands of those who read this invitation. 

 

 



 

  

Table 1. Hazards and General Associated Utility of Remotely Sensed Data. (Adapted from Wadge, 1993, p. 10) 

Hazard Sensor Type of Data Purpose 

Storms Geostationary satellites  

 

Polar-orbiting satellites  

 

Ground-based VLF  

Global, 5km resolution, every ½-hr; cloud, water vapor 

 

Global, 1km resolution, every 6 hours; clouds, temps 

 

Global, time and position of lightning 

Weather forecasting 

 

Storm tracking, weather forecasting 

 

Storm tracking 
Floods Landsat, SPOT, NOAA 

 

Radar (e.g., ERS-1) 

 

Ground-based radar 

NIR discrimination of land/water 

 

Water content from backscatter for soil/snow 

 

Rainfall intensity 

Flood extent mapping 

 

Runoff/snowmelt models 

 

Weather forecasting/ runoff models 
Earthquakes Satellite/airborne radar  

 

Differential GPS 

 

Landsat, SPOT, Fuyo-1 

Interferometric mapping of surface deformation 

 

Point monitoring of surface deformation 

 

Detection of topographic evidence for faults & offsets 

Prediction* 

 

Prediction* 

 

Estimate of earthquake recurrence 
Volcanic 

Eruptions 
NOAA, TOMS 

 

Landsat TM 

 

Satellite/airborne radar 

Eruption plume height, motion, and gases 

 

Size and temperature of emitted radiation 

 

Deformation of volcano surface 

Aircraft warning, eruption monitoring 

 

Eruption precursor/ monitoring 

 

Eruption precursor/ monitoring 
Drought/ 

Pests 
Meteosat, NOAA Cloud temperatures and vegetation indices African storm warnings, drought monitoring, 

& pest migration prediction 
Fires NOAA Night-time thermal emissive anomalies provide 

temperature and size of fires 
Wildfire monitoring 

Landslides SPOT 

 

Landsat 

Topography from stereopairs 

 

Spectral character of landslide surface expression 

Landslide inventory, susceptibility mapping 
 

Mapping 

 

* An asterisk is placed next to ―prediction‖ for earthquakes because, using current techniques, is it not possible to reliably 

predict earthquakes.  
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Table 2. Hazards Addressed in this Bibliography 

HAZARD # ARTICLES 

ADDRESSING 

HAZARD 

HAZARD 

(Continued) 

#  ARTICLES 

ADDRESSING 

HAZARD 

Agricultural Hazards 3 Landslide 12 

Anthropogenic Hazards 1 Locusts 1 

Avalanche 4 Mass Movement 1 

Coastal Erosion 1 ―Mountain Hazards‖ 3 

Cyclone 1 River Ice 1 

Drought 5 Slope Instability 1 

Earthquake 22 Smoke Plume 1 

Erosion 8 Snow 1 

Extreme Rainfall 3 Tornado 1 

Flood 143 Tropical Storms 1 

Fire 18 Tsunami 2 

Forest Fire 2 Typhoon 1 

General 75 Volcano 91 

Hurricane 5 Wildfire 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure 1. Frequency with which Topics Addressed in Bibliography, as a Percent 

 

 

Figure 2. Yearly Count of Articles Found in Bibliography 
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The Use of Remote Sensing in  

Detecting and Analyzing Natural Hazards and Disasters,  

1972-1998:  

A Partially Annotated Bibliography 

 

 

 

Abrams, Michael, Elsa Abbott, and Anne Kahle 

1991 ―Combined Use of Visible, Reflected Infrared, and Thermal Infrared Images for 

Mapping Hawaiian Lava Flows.‖ Journal of Geophysical Research. 96(B1): 475-484. 

 The authors use remote sensing techniques to quantitatively map changes caused 

by weathering of Hawaiian basalts. Remote sensing is shown to be useful in the relative 

dating of similar basalts in an arid environment, using combined data from the reflectance 

and emittance parts of the spectrum. Flow age can be estimated from remotely sensed 

data, provided the progression of colors in the quantitative map has already been 

calibrated for the given region. The combined use of data in two electromagnetic 

wavelengths (e.g., visible/NIR, SWIR/TIR), provides more information towards 

depicting flow at different stages of development than when used separately. 

 

Abrams, Michael, Remo Bianchi, and Dave Pieri 

1996 ―Revised Mapping of Lava Flows on Mount Etna, Sicily.‖ Photogrammetric 

Engineering and Remote Sensing 62(12):1353-1359. 

 Remote sensing data, used jointly with field mapping and analysis of aerial 

photographs, represents a powerful tool for improving geologic mapping of volcanic 

rocks. Using supervised classification of multispectral image data, Etnean flows are 

separated into age groups based on their spectral properties. This classification of 

volcanic materials resolves some of the discrepancies between flow ages shown on 

published geologic maps and flow ages determined from paleomagnetic measurements. 

 

Abrams, Michael, Lori Glaze, and Michael Sheridan 

1991 ―Monitoring Colima Volcano, Mexico, Using Satellite Data.‖ Bulletin of 

Volcanology 53: 571-574. 

 Remote sensing by satellite measurements provides an improved technique for 

volcano monitoring.  Monitoring is important to understand the behavior of volcanoes 

and to more effectively predict eruptions and related hazards.  SWIR sensors with spatial 

resolutions less than 100m can provide data regarding surface conditions and magmatic 

events. The Colima Volcanic Complex at the western end of the Mexican Volcanic Belt 

(MVB) is used to illustrate the correspondence between ground-based observations and 

measurements with satellite-derived temperature measurements of hot fumaroles on an 

active volcano.  Landsat TM bands 5 (1.55-1.75 micrometers) and 7 (2.08-2.35 

micrometers) were used to determine the temperature and fractional area of the hot 

component of radiant pixels on Fuego, an active cone, demonstrating the potential value 



 

of satellite data for volcano monitoring. Subpixel thermal structure of features were 

extracted using a method devised by Dozier (1981) and Matson and Dozier (1981).  

References cited in article: 

Dozier, J., 1981, "A Method for Satellite Identification of Surface Temperature Fields of 

Subpixel Resolution." Remote Sensing of Environment 11:221-229. 

Matson, M. and J. Dozier, 1981, "Identification of Subresolution High Temperature 

Sources Using a Thermal IR Sensor." Photogrammetric Engineering and Remote Sensing 

47:1311-1318. 

 

Adams, J.   

1994 ―Wildfire Monitoring in New South Wales, Australia.‖ International Journal of 

Remote Sensing 15: 3641-42. 

 

Alasingrachar, M.A. and M.B. Kumthekar.  

1986 "Some Aspects of Flood Studies of Sahibi River Basin Using Remotely Sensed 

Data." In, Proceedings of the 19th International Symposium on Remote Sensing of 

Environment, Ann Arbor, Michigan, October 21-25, 1985. Volume 2, pp. 891-896. Ann 

Arbor, Michigan: Environmental Research Institute of Michigan.   

 The study illustrates the use of Landsat preflood and postflood coverages of 

Sahibi river basin in Rajasthan, India, during 1977, when there was unprecedented 

flooding in parts of Rajasthan, Haryana, and the territory of Delhi. Flood-boundary 

delineation was accomplished by adopting digital techniques to classify areas of deep 

water, shallow water, wetlands, and land with some moisture. Superimposing the 

preflood data on the postflood data, the flood areas were demarcated. Temporal 

composite techniques were also attempted, using an optronics colormation system to 

delineate the flood areas. The best result was obtained by band 7 of preflood coverage, 

projected with a red filter on band 7 of postflood coverage with a green filter. The land 

use in flooded areas was determined using the stretched and unstretched data to generate 

the color composites on the colormation system. 

 

Alexander, D. 

1991 "Information Technology in Real-Time for Monitoring and Managing Natural 

Disasters." Progress in Physical Geography 15(3): 238-260. 

 This paper discusses not only methods of obtaining, manipulating, and displaying 

data but also the limitations of technology, the possibility that its use can exacerbate 

disasters, and difficulties encountered in using technology effectively. The role of 

information technology in disasters is followed by a discussion of efforts to monitor the 

physical impacts of earthquakes, volcanic eruptions, tsunamis, floods, hurricanes, and 

landslides and rock avalanches in real-time. Management of social responses is discussed 

as being more than a simple function of access to information flow and 

telecommunications, since there have been notable cases where information about 

hazardous conditions was available but exposed populations remained ignorant for a 

variety of reasons. 

 

Alfoldi, T.T.  

1975 "Landslide Analysis and Susceptibility Mapping.‖  In, Proceedings of the 
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Symposium on Remote Sensing and Photo Interpretation, Banff, Alberta, Canada, 

October 7-11, 1974. Volume 1, pp. 379-388. Ottawa, Canada: Canadian Institute of 

Surveying.  

 The eastern portion of Ontario is extensively covered by a glacio/lacustrian 

deposit, popularly called 'Leda' clay. This clay has the particular feature of being 

extremely sensitive to disturbance. A critical loss of strength results from remolding, a 

phenomenon which manifests itself throughout the region as landslides. Airphoto 

interpretation proves to be the only practical and economical means of identifying 

existing landslides over a large area. By examining the nature of such landslides in both 

theory and ground observation, and subsequently developing an airphoto recognition 

pattern, it has been possible to do an inventory of landslides over eastern Ontario using 

existing aerial photography. An attempt is also made to construct a list of those 

parameters which are recordable on remotely-sensed imagery and to indicate 

susceptibility to slope failure. 

 

Alfoldi, Thomas T. and Julia M. Harvie 

1981 Smoke Plume Definition by Satellite Remote Sensing. Canada Centre for Remote 

Sensing. Ottawa: Department of Energy, Mines and Resources.     

 The authors describe a technique developed at the Canada Centre for Remote 

Sensing (CCRS) for monitoring the dispersion of visible smoke plumes through the use 

of Landsat Multispectral Scanner (MSS) digital data. MSS data are capable of providing 

the location, extent, composition, height, source and the diffusion characteristics of 

smoke plumes required for effective monitoring. Computer analyses of digital satellite 

images provide objective evaluations which are repeatable and for which the 

measurement error can be defined. Contrast-stretching, intensity slicing, and spatial 

filtering techniques are employed to evaluate the smoke plume in the image. The use of 

digitally analyzed Landsat MSS imagery is demonstrated as a very practical method 

available for monitoring smoke plumes. 

 

Ali, A., D.A. Quadir, and O.K. Huh 

1989 ―Study of Flood Hydrology in Bangladesh with NOAA Satellite AVHRR Data.‖ 

International Journal of Remote Sensing 10: 1873-1891. 

 

Allord, G.J. and F.L Scarpace 

1981 "Improving Stream Flow Estimates Through the Use of Landsat.‖ In, Satellite 

Hydrology: Proceedings of the Fifth Annual William T. Pecora Memorial Symposium on 

Remote Sensing, Sioux Falls, South Dakota, June 10-15, 1979, pp. 284-291. 

Minneapolis, Minnesota: American Water Resources Association. 

 Traditionally, land use (a basin characteristic that influences stream flow) was 

measured from USGS topographic maps. Land cover analysis using Landsat MSS data 

improved estimates of low flow and flood frequency in several southwest Wisconsin 

basins. A land-use/land-cover classification system devised by Anderson et al. (1976) 

was used to define Level I land-use categories of: forest, grassland, water, wetland, 

mixed vegetation, bare soil, and cropland. Landsat and cartographic information were 

merged, and land-use data from the imagery used in a step forward regression analysis to 

develop relations for low flow and flood flows. Improvements in predicting stream flow 



 

characteristics assist analyses of water resources and aid management decisions. 

Reference cited in annotation: 

Anderson, J.R., E.E. Hardy, J.T. Roach, and R.E. Witmer, 1976, "A Land Use and Land 

Cover System for Use with Remote Sensing Data." U.S. Geological Survey Professional 

Paper 964. 

 

Ambrosia, Vincent G. 

1990 ―High Altitude Aircraft Remote Sensing during the 1988 Yellowstone National 

Park Wildfires.‖ Geocarto International 5(3): 43-47. 

 The author presents a detailed description of the high altitude ER-2 imagery 

obtained by NASA, and its use in operational planning for firefighters in the 1988 

Yellowstone event. Imagery was produced using a Daedalus AADS1268 multispectral 

Thematic Mapper Simulator scanner, and data were sent by downlink to NASA Ames 

Research Center personnel at a receiving station set up in West Yellowstone, Montana. 

Maps produced from these data were immediately made available to fire crew and 

logistical planning personnel on a daily basis. Thermal IR imagery was found most useful 

in locating ―hot spots‖ because of the smoke plume obscuration in the visible channels. 

 

Ambrosia, V.G., S.W. Buechel, J.A. Brass, J.R. Peterson, R.H.Davies, R.J. Kane, and S. 

Spain.  

1998 ―An Integration of Remote Sensing, GIS, and Information Distribution for 

Wildfire Detection and Management.‖ Photogrammetric Engineering and Remote 

Sensing 64(10): 977-985. 

 This article reports on a demonstration which was staged to test the feasibility of 

real time processing and utilization of remote sensing data for use in managing wildfires. 

A prescribed burn in the Sierra Azul range of California was imaged using the Airborne 

Infrared Disaster Assessment System (AIRDAS) thermal scanner. Data were transmitted 

via telemetry to the NASA Ames Research Center on the ground, and then to a file 

transfer protocol site on the internet to be picked up by the command center in the field, 

using Very Small Aperture Terminal (VSAT) antenna hardware. Acquired images, which 

were processed and ready for use in less than half an hour, contained valuable 

information about fire progression which can be used by fire managers in the field. By 

making use of GPS receivers and relayed radio communications, tracking of vehicles was 

also included in the output images. 

 

Andrawis, A.S., K.D. Bhattarai, P.M. Joshi, M.D. Rajbhandari, N.N. Vaidya, and P.P. 

Shrestha. 

1978 "An Evaluation of Landsat Technology for Operational Use by Nepal Resource 

Agencies." In, Proceedings of the 12th International Symposium on Remote Sensing of  

 

 

Environment, Manila, Philippines, April 20-26, Vol. 2, pp. 1503-1512. Ann Arbor, MI: 

Environmental Research Institute of Michigan. 

 Landsat data was studied as a possible method of obtaining basic resource data for 

planning and development. Mosaics were prepared from twelve Landsat prints, ranging 

in scale from 1:1 million to 1:62,500, as individual bands and color composites; 
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diapositives for the entire country were analyzed using a Color Additive Viewer; Skylab 

photographs were compared to the Landsat imagery; and a computer compatible tape was 

analyzed. Throughout the analysis, simple visual interpretation was emphasized. 

 Findings include: 1) visual interpretation of Landsat imagery could not resolve 

forested areas of less than 5 acres due to a lack of contrast with their background and 

shadows caused by hilly areas; 2) multitemporal coverage efficiently detected 

deforestation; 3) landslides and eroded areas were visible on color composites; 4) water 

courses of the second order, and many of the third order, were easily identified. 

 The authors conclude that repeated seasonal Landsat coverage can assist in the 

updating of forest maps to enhance monitoring land use change, and alterations to the 

landscape caused by erosion, landslides, drought, or flood. 

 

Andrawis, A.S., D.G. Moore, and A. Doka. 

1980 ―Evaluation of Landsat Data for Disaster Assessment and Planning-Sudan Flood 

1978." In, Proceedings of the 14th International Symposium on Remote Sensing of 

Environment, San Jose, Costa Rica, April 23-30, Vol. 3, pp. 1443-1454. Ann Arbor, MI: 

Environmental Research Institute of Michigan, U.S. Agency for International 

Development. 

 The Gezira agricultural area encompasses about 1 million hectares composed of a 

flat, clay plain between two rivers. Annual precipitation averages 150mm. When the area 

is flooded, its entirety becomes inaccessible for weeks, restricting the ability to do 

ground-based damage assessments. In this study, post-flood Landsat MSS imagery was 

used in the form of photographic negatives and diapositives as well as computer 

compatible tapes (CCTs). An overlay at a scale of 1:250,000 and produced from a false 

color mosaic allowed classification of the area into three zones: highly, moderately, and 

slightly damaged (digital classification with the CCTs was not satisfactory for a variety 

of reasons. The authors concluded that Landsat MSS data provided useful damage 

assessment. 

 

Andres, R.J. and W.I. Rose 

1991 ―Detection of Thermal Anomalies Associated with Santiaguitao Dome.‖ 

EOS Transactions, American Geophysical Union 72: 523. 

 

Andres, R.J. and W.I. Rose 

1993 Remote Sensing Spectroscopy of Volcanic Plumes and Clouds. In Monitoring 

Active Volcanoes: Strategies, Procedures and Techniques, W.J. McGuire, C.R.J. Kilburn, 

and J.B. Murray, editors. London: University College London Press. 



 

Andres, R.J. and W.I. Rose 

1995 ―Description of Thermal Anomalies on Two Active Guatemalan Volcanoes Using 

Landsat Thematic Mapper Imagery.‖ Photogrammetric Engineering and Remote Sensing 

61(6): 775-782. 

 At least 150 volcanoes erupted from 1975 to 1985 and approximately 50 more 

exhibited unrest. Because the scientific community has limited economic and personnel 

resources, the authors explore the feasibility of using commercially available satellite 

imagery to supplement in-situ volcano monitoring efforts. The authors analyzed three 

Landsat TM subscenes of Santiaguito Dome, Guatemala. Despite some problems with 

cloud cover, the authors were able to detect location, size, shape, and temperature of a 

thermal anomaly that persisted over time from image to image; cloud eruption heights; 

the beginning of an erosional episode on the volcano's face; and approximate location, 

size, shape, and temperature of an active lava flow. Landsat TM imagery is regularly 

acquired by satellite and can provide a view of the activity of a volcano and its changes 

since the last on-site visit or date of imaging; the location, size, shape, and temperature of 

thermal anomalies (i.e., lava flows, fumaroles, fields); and data on the minimum intensity 

of eruptions. The authors conclude that periodic processing of Landsat TM images 

provides a valuable, supplemental monitoring tool for active volcanoes, particularly when 

on-site monitoring is limited by economic or personnel resources.  

 

Ayoob, S.M. 

1984? "Remote Sensing Technique for the Solution of Flood Problems in Punjab, 

Pakistan." In, Central Treaty Organization (CENTO) Workshop on Applications of 

Remote Sensing Data and Methods, pp. 17-25. 

 

Bach, W.D., Jr. 

1975? RANN Utilization Experience, Case Study No. 11: Natural Hazards. Research 
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altitude in the troposphere, with a small amount deposited in the stratosphere at an 

altitude above 24 km. The ratio of sulfur dioxide to erupted magma from Ruiz is an order 
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active crater at the center of a nested crater chain, a thermal anomaly, and a prominent 
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recommended for detailed regional mapping, or for use in areas similar to Colorado, 

where alternative (aircraft) imagery is available. However, Landsat may prove useful for 

preliminary landslide mapping in relatively unknown areas.  
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applications (e.g., rainfall, surface water and runoff, catchment characteristics); 3) 

perceptions of the present position of remote sensing in hydrology and water 
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operation. Daily mean flow rates computed from the DCS data agreed with those 

computed from the digital recorder data within + or - 5% during periods of stable or 

slowly changing flow and within + or - 10% during periods of rapidly changing high 

flow. The Salt River Project (SRP) was furnished near-real time DCS information on 

snow moisture content and streamflow rates for use in the management and operation of 

the multiple-use reservoir system. The SRP, by prudent water management and the use of 

near-real time hydrologic data furnished by microwave and ERTS DCS telemetry, was 
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