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Dear Colleagues,
Spring is finally here…Grasses are greening, trees are budding, robins are singing, peepers are calling,
temperature is warming, ahh… The Earth Day is here too! The challenging long winter and the busy
spring semester have delayed the coming of this issue. However, many exciting things have happened
since the last issue of the newsletter. I’m delighted to share with you some highlights here:
• After the successful symposium on “Hydropedology: Bridging Disciplines, Scales, and Data” held
last November in Denver, CO, many colleagues have urged us to keep up with the momentum. As a
result, a follow-up symposium, entitled “Landscape Processes: Mapping, Monitoring, and Modeling”
will be held at the ASA-CSSA-SSSA International Annual Meetings with the Canadian Society of Soil
Science, Oct 31 - Nov 4, 2004 in Seattle, WA. This time, S-1 is taking the lead, with co-sponsorship
from S-5 and other divisions. Thanks to Jan Hopmans of UC-Davis for taking the lead on this and to
David Radcliffe (S-1 chair) and Don Nielsen (“the advocator”) for their supports. You’re invited to
submit a title-summary by May 3 for a presentation at this symposium. More details on p. 2…
• With the support from the National Science Foundation, the Consortium of Universities for the
Advancement of Hydrologic Sciences (CUAHSI) awarded a travel grant to a team of interdisciplinary
and international scientists to develop a vision paper on Hydropedology and the Earth’s Critical Zone.
This paper is to be included in a special monograph outlining the grand challenges and goals for the
next decade of research in hydrologic sciences and strategies to achieve those goals. More on p. 3…
• With the excitements of finding water on Mars, the Army’s research initiative on
countermine sensing phenomenology, global arsenic crisis, landslides in Japan, and many others,
hydropedology is emerging in various cutting-edge research. An exciting talk on Landscape Processes
on Mars by Dr. Ray Arvidson of Washington Univ., Deputy PI for the Mars Exploratory Rover
mission, is planned for the upcoming Landscape Processes symposium in Seattle. More on p. 7-11.
Big thanks to those who contributed to this issue. I hope to hear more from you. Enjoy a great spring.
And happy Earth Day!
Sincerely,
Henry Lin, Editor
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Please send your comments, questions,
suggestions, news items, and stories to:
Henry Lin, Dept. of Crop and Soil Sciences,
116 A.S.I. Building, The Pennsylvania State
Univ., University Park, PA 16802. E-mail:
henrylin@psu.edu. Phone: 814-865-6726.
Fax: 814-863-7043.
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Landscape
LandscapeProcesses:
Processes:Mapping,
Mapping,Monitoring,
Monitoring,and
andModeling
Modeling
An Interdisciplinary Theme Symposium
ASA-CSSA-SSSA International Annual Meetings with
the Canadian Society of Soil Science
Seattle, WA. Oct. 31 – Nov. 4, 2004
Division S-1 of the Soil Science Society of America has
proposed to hold a Society-wide symposium on Landscape Processes,
co-sponsored by S-5 and other divisions. It is proposed to use the
"landscape" as a platform for integration towards a systems
approach.
Soils and water are among the most obvious integrated elements
of landscape processes. Growing interests in landscape studies
come about from many environmental and natural resource issues,
such as non-point source pollution, TMDL’s, landscape hydrology,
integrated systems approaches to soil water studies, spatialtemporal variability of soil water properties and its relation to
landscape features, watershed management, site-specific farming,
global
changes,
soil-landscape
modeling,
remote
sensing
applications in mapping, and others.
Much of disciplinary
research in these areas is largely dependent on soil’s information
and functioning.
The key goal of the Symposium is to bring together leading
scientists in areas of soil science and related environmental
sciences, such as in hydrology, ecology, and agronomy. The
ultimate goal of the symposium is to stimulate interactions and
collaborations with the aim to promote integrated research
approaches in soil and environmental sciences within the
landscape.
For
additional
information,
contact
the
following
coorganizers: Jan W. Hopmans (jwhopmans@ucdavis.edu), Henry Lin
(henrylin@psu.edu), Dennis Corwin (DCORWIN@ussl.ars.usda.gov),
Gary Kachanoski (gary.kachanoski@ualberta.ca), Chris van Kessel
(cvankessel@ucdavis.edu), or Don Nielsen (drnielsen@ucdavis.edu),
David Radcliffe
(Dradclif@uga.edu, Chair S-1), or John Havlin
(havlin@ncsu.edu, President-Elect SSSA).
Jan Hopmans, UC-Davis
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Hydropedology and the Earth’s Critical Zone
A Vision Paper for
The Consortium of Universities for the Advancement of Hydrologic Sciences, Inc.
(CUAHSI)
CUAHSI has recently awarded travel grants to 14 groups composed of nearly 150 scientists from
around the world to develop vision papers for hydrologic science research in the next ten years.
A proposal on “Hydropedology and the Earth’s Critical Zone” was among those 14 awarded. The
interdisciplinary and international team members of this group include: Lawrence Band, Johan
Bouma, Kristofor Brye, Christopher Duffy, James Famiglietti, Roger Grayson, Allan Lilly, Henry
Lin, Alex McBratney, Yakov Pachepsky, James Thompson, Scott Tyler, Rien van Genuchten,
Michael Veprasksas, and Hans-Jörg Vogel. The group is planning to meet June 1-5, 2004 at Penn
State to discuss the first draft of the vision paper. During this meeting, several local and regional
experimental watersheds will be visited to facilitate the discussion. Interested individuals outside the
team are also welcome to participate. The draft vision paper is due September 1, 2004, and the final
version is due March 1, 2005.
The following meetings are additional opportunities for individual scientists within and outside
the team to discuss the vision paper: 1) May 17-21, 2004: AGU Spring Joint Assembly in Montreal,
Canada; 2) July 12-16, 2004: British Hydrological Society International Conference in Imperial
College, London; 3) Oct. 31 – Nov. 4, 2004: ASA-CSSA-SSSA International Annual Meetings in
Seattle, WA; and 4) Dec. 13-17, 2004: AGU Fall Meeting in San Francisco, CA.
Four writing work groups have been created to facilitate the writing of this vision paper. They are
Group A (focusing on structure: Pedologic system attributes ↔ Hydrologic system behavior), Group
B (focusing on function: Soil-landscape relationships ↔ Hillslope/landscape hydrology), Group C
(focusing on scale: Scales and scaling in soils ↔ Scale and scaling in hydrology), and Group D
(focusing on synthesis: Pedologic predictive capacity ↔ Hydrologic predictive capacity).

You’re invited …
● White papers and various inputs from individual scientists within and outside the team are
welcome. Case studies that demonstrate various hydropedology applications in the real world are
especially sought.
● The group meeting and the workshop at Penn State in June 1-5, 2004 is open to everyone.
● There will be a cyberseminar for the vision paper to be given in the fall-winter of this year.
● If you are interested in serving on the Vision Paper Editorial Board, please contact Richard
Hooper at exdir@cuahsi.org.
For more information, visit CUAHSI web site: http://www.cuahsi.org/.
Henry Lin, Penn State
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Co-Productions of Soil and Man
On January 13, 2004 Marthijn Sonneveld defended a PhD thesis at Wageningen University, the
Netherlands, with the title "Impressions of Interactions: land as a result of co-production between man
and nature." He did very well and obtained his degree "cum laude" which only happens at most in 5%
of the defenses. The co-production concept is widely used in sociology. For soils it implies that the
type of land use affects soil properties which, in turn, affect the options for future land use. As such,
this is not new but in soils we usually follow a rather man-oriented approach paying abundant
attention to the effects of land management while we usually don't pay enough attention to the way
"the soil talks back to the user." Marthijn used only one soil series (the most common sandy soil in the
Netherlands) which we call a genoform, and studied in the field how different forms of management
affected soil properties, forming different phenoforms (earlier called soil phases). These soil
properties, particularly the organic matter content, could be predicted on the basis of past management
practices. I will not repeat the complete story which has been published in different papers, but will
emphasize the fact that nitrogen transformations and nitrate leaching were significantly different in the
various phenoforms. Just taking standard, generalized data for this soil series from the national soildatabase would have produced poor results when used in simulation models for nitrogen dynamics. By
using cutting-edge simulation models for water movement and nitrogen transformation, soil properties
could be translated into parameters for dynamic soil behavior that need to be known when addressing
pressing environmental policy issues. I see this work as a good illustration of hydropedology. This
work "tells the management story" for this particular soil series and this story applies to all areas on
soil maps where this soil series occurs. Any other soil series has a different story and I would suggest
to write such stories in future research. The story could, however, only be told in an interesting
manner by applying state-of-the-art models from soil physics and hydrology, including chemical
submodules. Pedology allows a focus on particular areas of landscapes and on getting data for specific
soil horizons, while hydrology allows the type of quantitative interpretations that are needed for
modern applications. A highly attractive marriage! For questions ask: Marthijn.Sonneveld@WUR.NL.
Johan Bouma
Emeritus Professor of Soil Science
Wageningen University
The Netherlands

Earth Science Week & Earth Science World ImageBank
Since October 1998, the American Geological Institute (AGI) has organized this national and
international event to help the public gain a better understanding and appreciation for the Earth
Sciences and to encourage stewardship of the Earth. Its mission: promotes understanding and
appreciation of the value of Earth Science research and its applications and relevance to our daily
lives. This year's Earth Science Week will be held from October 10-16, 2004 and will celebrate the
theme “Living on a Restless Earth” (http://www.earthsciweek.org/). This theme was selected because
the dynamic processes of our planet affect the global community every day.
Also, the Earth Science World ImageBank is a service provided by AGI. This ImageBank is
designed to provide quality geoscience images to the public, educators, and the geoscience
community. Current status of the ImageBank: images indexed and available online: 2,613; total
images managed: 8,065; total image views: 2,035,163. Check it out for yourself at
http://www.earthscienceworld.org/imagebank/.
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“Scaling, Fractals and Diversity in Soils and Ecohydrology”
A special issue of the journal Ecological Modelling reports on the results of The International
workshop “PEDOFRACT 2002” held on 27-30 June, 2002 in El Barco de Avila, Spain. The workshop
was organized around the theme "Fractal approaches in scaling soil and hydrologic processes and
properties." Soil measurements are either explicitly included in an ecological model or are considered
implicitly as a backdrop for functioning of the biological system in question. In both cases, the
representation scales of the environment and biological system have to be related. Soil properties are
needed to understand and manage natural systems spanning an extremely wide range of scales.
Methodologies for soil measurements are often vastly different at different scales. This creates a
fundamental problem for both soil scientists and users of soil data. Many soil data sets are obtained from
small samples and cores, monoliths, or small field plots, yet the goal is to reconstruct soil properties
across fields, watersheds, and landforms, or to predict physical properties of pore surfaces and the
structure of pore space as microbial habitats in the plant root zone environment. Hydrologists face
similar issues. As the proportion of studies focusing on terrestrial systems continues to increase, the
proper portrayal of soil and hydrological processes at different scales is of the utmost importance.
This Special Issue refers to just a small fraction of the scaling issues that must be dealt with in
the description and modeling of soil and other environmental systems. As one moves across the
hierarchy of scales, one encounters differences in the type of information obtained about the system,
variables used to characterize the system, and the observed variability of the system. We concur with the
authors of the special issue of Ecological Modeling on ecology of scale (Rietkerk et al. 2002) that there
exists a need for clear understanding about the scales at which relevant processes operate when choosing
an appropriate scale for observation and modeling. A recent example of how soil measurements can be
simplified in an ecological model by accounting for scale can be found in Gyldenkærne and Jørgensen
(2000).
Scaling of soil and hydrological properties and processes is a burgeoning field responding to the
increasing need for environmental modeling and prediction. It is also being driven by progress in remote
sensing technologies to estimate environmental parameters at large scales, by spatially intensive
methods to measure indirect indicators of environmental physical properties, by new in situ
measurement techniques to obtain small-scale data, and by the integration of georeferenced data
collected at various scales (Pachepsky et al., 2003).
The proven viability of fractal models by no means makes them the ultimate model of
heterogeneity. Within the applicable range of scales, such models provide a balance between accuracy
and clarity that may aid in gaining insight into sources and implications of the observed complexity.
Once a greater insight into key processes is obtained, we expect processes causing apparent fractal
scaling to be revealed and quantified.
The challenge of relating processes across scales is being met in ecology. Scale-invariant
diversity measures are being developed (Yue et al., 2003). Cross-scale recursions in ecosystems are
observed and interpreted within the hierarchy of scales (Ulanowicz, 1997; Jørgensen et al., 2000).
Ecosystem regulation mechanisms operate over different time scales, and this complexity prohibits the
repeated application of simple relationships (Jørgensen, 1999). Scaling relations in ecosystems can be
interpreted as the result of self-organization. Juxtaposing scaling relations for biological systems with
those observed in earth systems should lead to a better understanding of ecosystem functioning and
interactions. It is our hope that this special issue will be instrumental in stimulating further studies on
bridging scales in soils and ecohydrology.
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(Cont.)
The next PEDOFRACT will take place on July 2-6 2004 in El Barco de Avila, Spain. For
information, contact Dr. Fernando San José Martínez at sanjose@mat.etsia.upm.es.
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Publication on the Horizon …
Advances in Hydropedology
An invited chapter on the latest developments in hydropedology is to appear in Advances in
Agronomy. The article is co-authored by Henry Lin of Penn State, Johan Bouma of Wageningen
University and Research Center, Larry Wilding of Texas A&M, Jimmie Richardson of North Dakota
State Univ., Mirek Kutílek of Czech Republic, and Don Nielsen of UC-Davis.

Special Issue of Geoderma on Hydropedology
Selected papers presented at the 2003 Hydropedology Symposium held during the ASACSSA-SSSA annual meetings last November in Denver are to be published in a special issue of
Geoderma. Henry Lin, Johan Bouma and Yakov Pachepsky are co-guest editors for this special issue.
For more information, contact Henry Lin at henrylin@psu.edu.
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Meetings and News Flashes …
• Landscape Processes on Mars! Dr. Ray E. Arvidson, Chair and James S. McDonnell Distinguished
University Professor of Washington Univ in St. Louis, is an invited speaker at the upcoming
symposium on “Landscape Processes: Mapping, Monitoring, and Modeling” to be held at the ASACSSA-SSSA International Annual Meetings, Oct 31 - Nov 4, 2004 in Seattle, WA. Dr. Arvidson is
Deputy PI for the science payload on the Mars Exploratory Rover (MER) mission. For more
information about Dr. Arvidson, his work, and the Mars Exploration, visit the web sites:
http://epsc.wustl.edu/admin/people/arvidson.html
and
http://zipcodemars.jpl.nasa.gov/biocontribution.cfm?bid=164&cid=159&pid=159&country_id=US&state_id=MO.
• 2006 World Congress of Soil Science: A symposium on Hydropedology: Fundamental Issues and
Practical Applications is among the 78 symposia proposed for the 18th WCSS. The tentative number of
symposia will be limited to 54 based on the time available and a goal of increasing the emphasis on
poster papers, according to Lee Sommers and Larry Wilding, Co-Chairs of the 18th WCSS Organizing
Committee. The International Union of Soil Science (IUSS) Inter-Congress meeting (involving the
IUSS Council and IUSS Division and Commission officers) will be held in Philadelphia, Pennsylvania
on April 25-29, 2004. During this meeting, all symposia proposed will be discussed. The Organizing
Committee will consider how to merge, consolidate, or modify the proposals to arrive at a final
program that is consistent with the overall schedule of the Congress. All proposals that will be
reviewed at the Inter-Congress meeting are available on the 18th WCSS web site:
http://www.colostate.edu/programs/IUSS/18wcss/proposals/.
• Promoting international and sustainability science: "Science has become a truly international
endeavor that is crucial to the world’s future," said National Academy of Sciences President Bruce
Alberts in his address to the Academy’s 141st annual meeting in Washington, DC
(http://www4.nas.edu/nas/nashome.nsf/urllinks/NAS-5Y74LA?OpenDocument).
A
landmark
document, Our Common Journey: A Transition Toward Sustainability (NRC, 1999,
http://books.nap.edu/catalog/9690.html) emphasized the need for a new interdisciplinary, place-based
“sustainability science” that integrates the social and the natural sciences. In comparing to the
fascinating success of companies like McDonalds and Coca Cola in the developing countries, Bruce
Alberts went on to challenge us, “Could it [franchising mechanism] not also play a major role in
providing agricultural extension help for farmers, in the drilling of wells and provision of safe drinking
water, in generating small knowledge-based construction companies, and in the processing of local
foods by farm families?”
• British Hydrological Society International Conference: To be held in July 12-16, 2004 in Imperial
College, London. This conference is designed to bring together hydrologists involved in scientific
research and operational practice in order to address key issues affecting hydrology in the new century.
These include the impact of a growing world population, the need for poverty alleviation and the
increasing demand on limited water resources, complicated by the potential impacts of climate change
on catchments and their associated ecosystems. The Conference will provide a forum for the discussion
of advances relating to the quality, as well as the quantity, aspects of the hydrological cycle, the
progress of hydrology as an interdisciplinary science, and the challenge of meeting the targets set in
Johannesburg for provision of safe water and poverty alleviation. For more info, visit the web site
http://www.hydrology.org.uk/bhs2004/welcome.htm.
• Gordon Research Conference on Flow & Transport in Permeable Media: To be held July 11 - 16,
2004 at Queens College, Oxford, UK. For more information, visit http://www.hyd.citg.tudelft.nl/grc/.
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Amazing Mars !!!

Left: A small patch of Martian soil
showing spheres and fragmented
pebbles, sand grains and finer
material, and a range of colors
suggesting different compositions.
Credit: NASA/JPL, Space.com
Right: The Opportunity rover took
this close-up image of spherules
embedded in the wall of a trench it
dug. Credit: NASA/JPL

Left:
This
mosaic
of
microscopic images (each about
two
centimeters by two
centimeters) from the Mars
Exploration Rover Opportunity
illustrates
the
tremendous
variety of soil types and shapes
observed by the science team
during the recent "Eagle Crater"
five-target
soil
survey!
Scientists are working to
understand
the
sorting
mechanisms
that
have
distributed the various soil
types.
The
survey
was
conducted from sol 52 to sol 56.
Credit: NASA/JPL, Space.com
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Amazing Mars !!! (Cont.)

1

2

3

1: Cross-lamination (red arrows) patterns presented as clues
to this Martian rock's origin under flowing water are marked
on images taken by the panoramic camera and microscopic
imager on NASA's Opportunity. The yellow arrows indicate
places in the panoramic camera view that correlate with
places in the microscope's view of the same rock. Credit:
NASA/JPL, Space.com
2: This image of the plains of Meridiani Planum from the
Opportunity is part of the first set of pictures returned to
Earth after the rover exited "Eagle Crater." The plentiful
ripples are a clear indication that wind is the primary
geologic process currently in effect on the plains. On the left
of the image are two depressions -- each about a meter across
-- that feature bright spots in their centers. One possibility is
that the bright material is similar in composition to the rocks
in Eagle Crater's outcrop and the surrounding darker material
is what's referred to as "lag deposit," or erosional remnants
that are much harder and more difficult to wear away. These
twin dimples might be revealing pieces of a larger outcrop
that lies beneath. Credit: NASA/JPL
3: This image from the Opportunity's panoramic camera is
an approximate true-color rendering of the exceptional rock
called "Berry Bowl". The study of this "blueberry-strewn"
area and the identification of hematite as the major ironbearing element within these sphere-like grains helped
confirm the hypothesis that the hematite in these Martian
spherules was deposited in water. Credit: NASA/JPL,
Space.com

4

4: Several images from Opportunity's microscopic camera
were stitched together to reveal BB-sized spherical objects
on the Martian soil. Credit: NASA/JPL, Space.com
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Forum
Frontiers of Hydropedology Research?
Henry Lin, Penn State University
With the excitements of finding ample evidence of liquid water on Mars based on soils, rocks and
landscapes on the Red Planet (see p. 8-9), our imagination of “extraterrestrial hydropedology” is not that
far-reaching, perhaps. Not just that, the U.S. Army’s recent call for a huge research initiative on
countermine sensing phenomenology (with the highest priority on soil science and environmental
physics), the global arsenic crisis (especially in Bangladesh and other parts of South Asia), and
internationally attracted massive landslides in Japan (one of the major natural disasters in recent years),
all point to a common theme: complex landscape-soil-water interactions as a critical factor. It appears
that hydropedology is emerging in various cutting-edge research… as illustrated in the following:
Water on Mars
“We have concluded that the rocks here [on Mars] were soaked with liquid water,” said Stephen
Squyres, Mars Exploration Rover PI and astronomy professor at Cornell Univ. “The ground would have
been suitable for life” (TIME, Mar. 15, 2004). This statement summarizes well the tremendous findings
of the NASA since Opportunity and its twin robot Spirit landed on the Martian soil early this year. The
twin rovers have been exploring opposite sides of the planet near the equator. Fine layers of parallel
laminations in the rock formation (often laid down by minerals settling out of water), “blueberries” (the
BB-size spherules) scattered throughout the rock and soil (instead of a layer on top), impressive field of
hematite (a mineral that typically forms in the presence of water), cavities (called vugs) pitted randomly
in the rock (created when salt crystals form in briny water and then fall out or dissolve away), and watercarved landscapes (fluvial-, lake bottom-, or shoreline-like), all of them strongly suggest the evidence of
liquid water that once might have “drenched” the Red Planet at some point in its deep past. Both
Opportunity and Spirit have found sticky, clumping soil that could contain water. Only small amounts of
water, perhaps sucked from the atmosphere, would be needed to mix with salt in the soil and create a
brine, which could exist in liquid form even in the frigid environment of Mars.
For the NASA team, the pleasure comes from making a genuine contribution to space science (and
perhaps “extraterrestrial hydropedology” as well). For despite all the signs pointing to Mars’ watery
past, until Opportunity poked its instruments into the Martian soils, nobody was really sure how real that
water was. Apparently, some of the surface formations that look water carved could have been formed
by volcanism or meteor or wind. Now, with the hard evidences resulting from water-soil/rock
interactions, NASA scientists are optimistic about the next step – the search for life. NASA has
tentatively scheduled the first roundtrip to Mars in 2013 – a mission that will pluck selected rocks and
soils off the Red Planet and bring them back home for closer study. Whether humans will ever follow
these machines – President Bush’s January announcement notwithstanding – is hard to predict.
Countermine Sensing Phenomenology
After spending millions of dollars, the U.S. Army is still struggling with effective counter-landmine
sensing technologies that are applicable to the real world soils (not in sand boxes!). In Sept. 2003, the
Army Research Office released a call for University Countermine Research Center proposals to “focus
primarily on developing an in-depth understanding of the top half meter of the heterogeneous, complex,
and dynamic terrestrial environment, the soil and soil-mine interaction phenomenology and on the geoenvironmental factors that can affect mine detection and neutralization in different environmental
settings within the context of a variety of sensing modalities and neutralization approaches”
(http://www.arl.mil/aro/research/ucrc/). This would include descriptions of different soil types and their
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degree of heterogeneity under various environmental and climatic conditions; the soil physical
properties that affect landmine sensors and their intrinsic interrelationships, geospatial scaling behavior,
and natural variation in different soil types, environments, and climates; soil moisture spatial and
temporal variability, and others. “Because many important soil properties are not routinely measured,
but depend in a fairly direct and predictable manner on common soil characteristics, it may be necessary
to develop pedotransfer function models that use measured soil parameters to predict unmeasured soil
properties,” the Broad Agency Announcement described. Another important aspect in this effort is that
all sensor work must be tied back to real soils and be integrated into the overall functional system.
What a call for hydropedology-related efforts! Hydropedology emphasizes the holistic understanding of
landscape-soil-water dynamics in natural soils as occurred in the landscape. An integrated approach to
global geo-environmental phenomenology is thus needed for the development of computational testbeds
and modeling systems that are representative of a wide range of natural soils and environmental
conditions. Systematic soil characterizations at a number of spatial and temporal scales and
environmental conditions are best tested in the real world settings!
Global Arsenic Crisis
There are approximately 20 countries, including the US, where arsenic contamination of ground water
has been reported. The arsenic contamination of ground water in Bangladesh is probably the largest
environmental disaster during the last century. The World Health Organization refers to it as “the largest
mass poisoning of a population in history” (http://web.mit.edu/newsoffice/nr/2002/bangladesh.html).
Other parts of South Asia, including India, Nepal, Vietnam, Laos, and China, are also severely
impacted. “In a broad sense, the arsenic crisis indicates the importance of water resource management in
the Third World countries. We know that water as a resource is going to become much more precious
and scarce in the next few decades. This demands the serious attention from policymakers and
researchers alike,” said Prof. Motoyuki Suzuki of the United Nations University in Tokyo, Japan
(http://www.unu.edu/env/arsenic/Crisis.htm).
The arsenic contaminations are a result of either natural geologic processes or the release of arsenic
wastes by man from mining, industrial and agricultural activities. One of the key research issues is to
assess reactions, movement, transformations, environmental fate, and bioavailability of arsenic in
landscape-soil-water-plant systems, particularly in rice fields where the staple food for much of South
Asia grows. This helps fill a knowledge gap – that is, what happens to arsenic once it is withdrawn from
the aquifer and used most frequently for agricultural purposes? Perhaps hydropedology would help find
some answers to these important questions. A paper published in Science (Nov. 22, 2002) by an MIT-led
team of scientists suggested that arsenic in Bangladesh drinking wells may be linked to crop irrigation.
Landslides and Hydrogeomorphology
Analysis and mitigation of natural hazards such as landslides are often plagued by misperceptions, as
pointed out by Roy Sidle and Masahiro Chigira of Kyoto Univ. (EOS, Apr. 13, 2004). Their analysis of
July 2003 landslides and debris flows in southern Kyushu, Japan, suggested that the landslides appeared
to have been triggered by the rapid buildup of pore water pressure in fractures and interstices of the
weathered andsite, or at the soil-bedrock interface.
Recognizing the close interactions among various hydrologic and geomorphic processes, contemporary
hydrogeomorphology calls for research needs in the areas of spatial and temporal patterns of water and
sediment dynamics, including the effects of distributed land management practices on soil and water
resources and interactions with natural hazards (Sidle and Onda, 2004, Hydrol. Process., v. 18, p. 597).
Some key examples include soil hydrological properties, soil piping, variability of soil saturated
hydraulic conductivity, and other hydropedological processes and properties.
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Precious Earth and Future Generations …
Educational Publications from the American Geological Institute
http://www.agiweb.org/pubs/pubindex.html
Soil and Life
This comprehensive, pre-college, instructional resource and activity book,
written by Robert W. Ridky, National Education Coordinator for the USGS, presents 6
interdisciplinary modules and 23 inquiry-based activities. Topics addressed include
physical and chemical properties of soil (including soil development, composition, soil
components, and water interactions); soil and land use; agriculture and economics of
soil; art and soil; and more.
The National Science Education Standards identify the major goal of developing
an understanding of Earth as a set of closely related systems, and divide this goal into
several strands. Soil is a major concept within the strand on Structure of the Earth
System. Soil is an ideal topic for a systems approach to science. Soil and Life helps
students understand and appreciate the relevance and importance of natural resources to
life on Earth.
Water and the Environment
Water is the most controlling resource on Earth. Its distribution, quantity,
availability, and quality are the controls for the development of agriculture, industry,
rural, urban, and municipal use. This 5th publication in the AGI Environmental
April 22nd Awareness Series provides information about water and its importance; where water
comes from; water-related environmental concerns; water protection, policies and
regulations; and our future needs for water. This richly illustrated, non-technical
publication is appropriate for the general public, educators, and policymakers.
Global GIS - Global Coverage DVD
This DVD-ROM contains a digital atlas of the entire planet. This atlas is the
flagship product of a global database compiled from the USGS and other data sources at
a nominal scale of 1:1 million and is intended to be used as a regional-scale reference
and analytical tool by government officials, researchers, the private sector, and the
general public. The atlas includes free GIS software or may by used with ESRI's
ArcView 3.x software. Customized ArcView tools, specifically designed to make the
atlas easier to use, are also included.

Fun … One day, I asked my 6-year-old daughter and 4-year-old son some fun questions. Their ways of
answering were very cute, but their answers to the following questions were also interesting…
• What is a grant? A grant is … a birthday, a job, a candy, a gift, yummy stuff to eat, something special, a
surprise…
• What is soil? Soil is … dirt; dry mud; brown stuff; it is underground; worms live there – worms make soil
healthy; it helps our plants grow; it helps our flowers and trees grow; you can see it in mountains, hills,
grasses, …, everywhere; good soil is like chocolate…
• What is water? Water is … from clouds when it rains; it is from ocean; it is something like tears when you
cry; it is where fish live in; water can make plants grow; water can make the soil healthy; if you’re thirsty,
you’d better to drink water; water is underneath where soil is…
• What is earth? Earth is … a planet; it is close to Venus and Mars; it is colored in green and blue – green is
land and blue is water; it is round, like a ball – a soccer ball; it has people on it, animals live there too; the
earth has soil on it, and water; there is a weather; the earth goes the circle around...
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