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Dear Colleagues and Friends,
It is time of colorful trees, wonderful harvests, and fun football games … What a golden autumn season.
Our spring issue of the newsletter was distributed on the Earth Day, and this fall issue came after the
Earth Science Week. A coincidence?! This year's Earth Science Week, held October 10-16, celebrated
the theme "Living on a Restless Earth“ as the dynamic processes of our planet affect the global
community every day, including our precious soil and water resources. I’m pleased to highlight some of
hydropedology related activities in this issue:
• Hydropedology Working Group (ACS 837) will hold its 3rd general meeting on Wed., Nov. 3rd, 6:156:45 pm, at Sheraton Hotel, Juniper Room, Second Floor, during the ASA-CSSA-SSSA International
Annual Meetings in Seattle, WA. The meeting agenda includes the report of this year’s activities and
discussion on next two years’ plan. Everyone interested is welcome to participate!
• A hydropedology linked symposium, entitled “Landscape Processes: Mapping, Monitoring, and
Modeling” is scheduled for Tuesday, Nov. 2nd, at the ASA meetings in Seattle. The symposium, led by
Jan Hopmans of UC-Davis, is sponsored by S-1, with co-sponsors from S-4, S-5, S-11, and A-3. A slate
of presentations for this symposium is included on p. 2-3 of this newsletter. The keynote speech will be
given by Dr. Ray Arvidson of Washington Univ., Deputy PI for the Mars Exploratory Rover mission.
• A series of cyberseminars on visions to advance the hydrologic sciences in the next decade have been
ongoing. It is organized by the Consortium of Universities for the Advancement of Hydrologic Sciences,
Inc. (CUAHSI) through the support from the National Science Foundation. For a full schedule of these
cyberseminars and all the draft vision papers, visit http://www.cuahsi.org/. Related to this, a special
session on “Synergistic Integration of Soil Science and Hydrology” has been proposed for the AGU
2005 Spring Joint Assembly, May 23-27, in New Orleans, LA. More on p. 6.
• Encouragingly, this year SCIENCE has published a special issue on soils and another one on the Mars
Exploratory Rover mission. Both highlighted the significance of soil science. As soil science community
is exploring its vision into the future, some food for thoughts are shared in the Forum on p. 11-13.
Your inputs and suggestions to this newsletter are encouraged and welcome at any time. I hope to see
many of you in Seattle (ASA meetings) and/or Denver (GSA meeting) in November. BTW, please don’t
forget to vote for your favorite president!
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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Allan Lilly
Macaulay Institute
Craigiebuckler, Aberdeen
Scotland, UK.
Phone: +44 1224 498200
Email: a.lilly@macaulay.ac.uk
Dr. Allan Lilly has been with the Macaulay Institute for 24 years initially as a soil surveyor and latterly
as a soil hydrologist. He graduated from the University of Strathclyde in 1980 and received his Ph.D. in
1996 at the University of Stirling in UK. His current research interests are in developing pedotransfer
functions and in interpreting soil data for use in hydrological and hydrochemical models in relation to
non-point source pollution.
Kamini Singha
Department of Geological and Environmental Sciences
Stanford University
Stanford, CA 94305
Phone: +1 (650) 725.8070
E-mail: ksingha@stanford.edu
Kamini is currently finishing her dissertation in the hydrogeology group at Stanford University and will
start as an assistant professor in the Department of Geosciences at Penn State in the fall of 2005. Her
research interests include hydrology and environmental geophysics, including monitoring of hydrologic
processes with time-lapse electrical and electromagnetic methods and quantifying resolution-dependent
correlation loss between measured geophysical parameters and hydrologic parameters of interest for
characterization.
Jim Thompson
Division of Plant and Soil Sciences
West Virginia University
Morgantown, WV 26506-6108
Phone: 304-293-6023 ext. 4348
Email: james.thompson@mail.wvu.edu
Dr. Thompson is an Assistant Professor of Pedology and Land Use. He received his Ph.D. in Soil
Science from the University of Minnesota in 1996. His research interests include how and why soils
vary across the landscape—particularly at different scales, how we measure and model this variability,
and how this variability affects land use decision-making and environmental quality. His goal is to
better understand and represent the relationships between soils and landscapes, both through field
investigations of soil geomorphology and hillslope hydrology, and through spatial analysis of
geographic data.
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Hans-Jörg Vogel
Institute of Environmental Physics
University of Heidelberg, Germany
Phone: ++49 6221 545481
Fax: ++49 6221 546405
Email: hjvogel@iup.uni-heidelberg.de
Dr. Vogel currently is a Senior Scientist and a Lecturer in Soil Physics at the Institute of Environmental
Physics at the University of Heidelberg in Germany. He received his Ph.D. in soil biology and soil
micromorphology from University of Hohenheim in 1993. During the last 10 years, he has worked on
morphological investigations of soil pore geometry with respect to flow and transport processes,
earthworm burrows in relation to soil physical properties, quantitative soil morphology for 3D soil
structure analysis, and the formulation of a 'scaleway‘ to bridge spatial scales.

Andrew W. Western
Cooperative Research Centre for Catchment Hydrology and
Centre for Environmental Applied Hydrology
Department of Civil and Environmental Engineering
The University of Melbourne
Australia
Phone +61 3 8344 7305
Fax + 3 8344 6215
Email a.western@unimelb.edu.au
Dr Western is a Senior Research Fellow and has been at the University of Melbourne since 1995. He
teaches and researches hydrology, water quality, and erosion and sediment transport. He has been
particularly active in the measurement and use of spatial patterns (particularly soil moisture) in
hydrological modeling and analysis and in research into scale issues in hydrology. Dr Western’s work
has involved the close integration of field experimentation with modeling. Andrew earned his PhD
from the University of Melbourne in 1994 in the area of river salinity, stratification and hydraulics.
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AGU Spring 2005 Joint Assembly
Hydrology Session (H24)
(Potential co-sponsors: Biogeosciences, Near Surface Geophysics,
Global Climate Change, and Nonlinear Geophysics)
Soil is a geomembrane on the earth’s surface across which water and solutes, as well as energy,
gases, solids, and living organisms are actively exchanged with the hydrosphere, atmosphere,
lithosphere, and biosphere. Soil and water interaction creates the fundamental interface between
the biotic and abiotic and hence is a critical determinant of the state of the earth system. There is a
growing recognition of the need to synergistically integrate soil science and hydrology to address
complex environmental, ecological, geological, agricultural, and natural resource issues of societal
importance. This session will discuss knowledge gaps that can be addressed by combining soil
science and hydrology, explore how the two disciplines can advance one another, and suggest
effective means of promoting concerted efforts from soil scientists and hydrologists (along with
related discipline scientists). Example topics include: 1) Hydropedology as an emerging
interdisciplinary science that embraces multiscale basic and applied research of interacting soil and
hydrological processes and their properties in the vadose zone; 2) Landscape hydrology that
encompasses storages, pathways, residence times, and spatio-temporal organization of water in the
root and deep vadose zones; 3) Integrated approaches to study the earth’s critical zone (such as
CUAHSI Hydrological Observatory and National Ecological Observatory Network); and 4)
Fundamental aspects in integrating soil science and hydrology (such as holistic frameworks,
hierarchical structures, spatio-temporal patterns, bridging scales, elegant and robust models, and
human impacts).
For more information or suggestion, please contact one of the following conveners:
• Henry Lin, Dept. of Crop and Soil Sciences, The Pennsylvania State Univ., University Park,
PA. henrylin@psu.edu. Phone: (814) 865-6726. Fax: (814) 863-7043.
• Richard Hooper, The Consortium of Universities for the Advancement of Hydrologic
Sciences (CUAHSI), 2000 Florida Avenue, NW, Washington, DC 20009. cuahsi@tmail.com.
Phone: 202-777-7302. Fax: 202-328-0566.
• Rien van Genuchten, George E. Brown, Jr. Salinity Laboratory, USDA-ARS, 450 W. Big
Springs Road, Riverside, CA 92507-4617. RVANG@ussl.ars.usda.gov. Phone: 909-369-4847.
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Hydropedology and the Earth’s Critical Zone
A Vision for Hydropedology
Hydropedology: Synergistic Integration of Pedology and Hydrology
With the funding from the CUAHSI through the support of the NSF, a team of interdisciplinary
and international scientists have worked on a vision paper for hydropedology. It is intended to help
formulate the grand challenges and goals for the next decade of research in hydrologic sciences and
strategies to achieve those goals. The team members 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, Hans-Jörg Vogel, and Andrew Western. A CUAHSI-sponsored workshop on
Hydropedology and the Earth’s Critical Zone was held at Penn State in June 1-5, 2004. Subsequently,
a teleconference was conducted on August 5, 2004, where team members further discussed and refined the draft vision paper. A cyberseminar on this vision paper will be given on Nov. 18, 2004 at 3
pm ET. Instruction for participating in this cyberseminar can be found at http://www.cuahsi.org/. The
draft paper is to be widely circulated for peer comments. After peer-reviews and responses to review
comments, the final version of the vision paper is to be completed by June 1, 2005.

Abstract of the Vision Paper on Hydropedology:
This paper presents a vision for developing and promoting hydropedology as a new
interdisciplinary science that embraces multiscale basic and applied research of interacting
pedological and hydrological processes and their properties in the vadose zone. Landscape water flux
is suggested as a unifying focus for hydropedology, which encompasses storages, pathways, residence
times, and spatio-temporal organization of water in the root and deep vadose zones, and through
which pedological and hydrological expertise can be better integrated. After illustrating multiple
knowledge gaps that can be addressed by the synergistic integration of pedology and hydrology, we
suggest twelve scientific hypotheses that require vigorous testing and concerted efforts from
pedologists and hydrologists. Among them, six are critical concepts and challenges for advancing
hydropedology and for enhancing the prediction of landscape water flux (i.e., a holistic conceptual
framework, hierarchical structures, patterns, bridging multiple scales, elegant and robust models, and
human impacts), and the other six are related to the unique contributions of hydropedology to the
advancement of hydrology and pedology (i.e., soil morphology, genesis, classification, mapping,
database, and future advancement of pedology). We then present three interlinked strategies for
achieving the stated vision and the role of the CUAHSI. They are: 1) design of a set of scientific
experiments to test the proposed hypotheses, 2) use of the CUAHSI’s Hydrologic Observatories and
natural soil laboratories, and 3) promotion and dissemination of hydropedology. We conclude this
paper with statements on expected scientific and societal impacts from the proposed research vision.
It is our hope that, by working together, hydrologists and pedologists, along with related discipline
scientists (e.g., soil physicists, hydrogeologists, hydrogeophysicists, ecohydrologists, geochemists,
and atmospheric scientists) can better guide data acquisition, knowledge integration, and modelingbased prediction to advance hydrological science in the next decade and beyond.
For the full draft of the above vision paper and other vision papers:
please visit and download from the CUAHSI web site: http://www.cuahsi.org/.
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Meetings and News Flashes …
• Our Environmental Destiny: On the eve of the Earth Day 2004, Robert Kennedy, Jr. gave a
inspiring keynote speech at the Penn State’s Colloquium on Environmental Initiatives. He stressed that
environment and democracy are intertwined. He also pointed out that environmental protection and
economic development are not necessarily in conflict, but rather complementary and synergistic. This
idea is also embraced by so-called economentalists (economists + environmentalists) such as Jeffrey
Sachs, Director of Columbia University’s Earth Institute (TIME, Apr. 26, 2006). The Earth Institute’s
approach is to bring together scientists, economists, and policy makers to find the best development
paths, or called sustainable developments.
• Earth Science Week 2004: This year's Earth Science Week, held from October 10-16, 2004, was
celebrated in all 50 U.S. states and in more than 9 countries around the world
(http://www.earthsciweek.org/). The American Geological Institute established the Week since 1998 in
order to increase society’s awareness about the importance of the geosciences, and to showcase the
exciting work earth scientists are conducting every day. Earth Science Week gives everyone an
opportunity to be involved.
• 2006 World Congress of Soil Science (WCSS): A symposium on Hydropedology: Fundamental
Issues and Practical Applications has been approved for the 18th WCSS, to be held in Philadelphia,
Pennsylvania, July 9-15, 2004. This symposium will be presented in Commission 1.1, Soil
Morphology. This symposium involves one invited keynote speaker plus 4 oral papers selected from
volunteer papers submitted to the Congress.
• PEDOFRACT 2004: An international workshop on Fractal Mathematics Applied to Soil and Related
Heterogeneous Systems was held in El Barco de Avila (Spain), July 2-6, 2004. Selected papers from
this workshop are expected to appear in a special issue of Geoderma. More at
http://www.etsia.upm.es/pedofract2004.html.
• Geosciences in a Changing World: Geological Society of America (GSA) will hold its 2004 annual
meeting in Denver, CO, Nov. 7-10. A total of 247 sessions are included in the program. Check the GSA
Web site (www.geosociety.org) for detailed listings, abstracts, and the titles and authors database.
• Biogeosciences Online Resources: An innovative new Web site, www.biogeoscienes.org, bridging
the earth and life sciences, provides a single resources for all information related to biogeosciences.
Supported by a grant from the NSF, this web site is the home for biogeosciences discussions, resources,
and promotion.
• Understanding Soil Risks and Hazards: To expand the awareness of various soil risks and hazards
to human life and property and to encourage city and county officials, planners, developers,
construction contractors, and others to consider the soil in their land use decisions, a new NRCS
publication, Understanding Soil Risks and Hazards – Using Soil Survey to Identify Areas with Risks
and Hazards to Human Life and Property, is available online at http://soils.usda.gov/use/risks.html.
The book contains 26 soil-related concerns of risks or hazards. This publication coincides nicely with
the theme of this year’s Earth Science Week, "Living on a Restless Earth.”
• Keys To Soil Taxonomy: The new 9th edition of Keys to Soil Taxonomy is available in printed form
or as a downloadable file at http://soils.usda.gov/technical/classification/tax_keys/. Several options are
available to order a printed copy. Many other NRCS technical references, including Classification,
Forms, Field Guide, Policy and Procedure, Laboratory Methods and Information, National Soil
Information System (NASIS), and Other References, are also available online at
http://soils.usda.gov/technical/.
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Amazing Mars (Part II)
From: http://marsrovers.jpl.nasa.gov/home/index.html
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Mars
MarsExploration
Exploration☯☯☯
☯☯☯

Mobile GIS Mapping on Mars

Mars in Full View: This is the first 360-degree panoramic view of the Martian surface, taken on Mars by the Mars Exploration
Rover Spirit's panoramic camera in January 2004. Image credit: NASA/ASU/Cornell.

Central part of the "Columbia Hills"

In the Far East: In the distance stand the east hills, which are closest to the Mars Exploration Rover Spirit in comparison to
other hill ranges seen on the Martian horizon. The top of the east hills are approximately 2 to 3 kilometers (1 to 2 miles) away
from the rover's location. This image was taken in January 2004. Image credit: NASA/ASU/Cornell.

Approximately true color view of an impact crater informally named "Fram" in the Meridian Planum region of Mars. The crater
spans about 8 meters (26 feet) in diameter. Opportunity paused beside it while traveling from the rover's landing site toward a
larger crater farther east. Image credit: NASA/ASU/Cornell.

A Crater of Clues to Mars' Buried Past
This 360-degree panorama shows "Endurance Crater" and the surrounding plains of Meridiani Planum. It took seven sols to
complete this panorama, using 81 separate camera positions and six filters per position. The composite shown here is an
approximate true-color rendering generated from the panoramic camera's 750-, 530- and 480-nanometer filters. The mosaic,
shown at full-resolution, is 22,780 x 2,723 pixels in size. The crater's exposed walls provide a window to what lies beneath the
surface of Mars and thus what geologic processes occurred there in the past. While recent studies of the smaller crater
nicknamed "Eagle" revealed an evaporating body of salty water, that crater was not deep enough to indicate what came before
the water. Endurance may be able to help answer this question, but the challenge is getting to the scientific targets: most of
the crater's rocks are embedded in vertical cliffs. Endurance is roughly 130 meters across. Image credit: NASA/JPL/Cornell.
Vertical cliffs in Endurance Crater

This false-color image from NASA's Mars
Exploration Rover Opportunity panoramic
camera shows a downward view from the rover
as it sits at the edge of "Endurance" crater. The
gradual, "blueberry"-strewn slope before the
rover contains an exposed dark layer of rock
that wraps around the upper section of the
crater. This mosaic image comprises images
taken from 10 rover positions using 750, 530
and 430 nm filters, acquired on sol 131 (June 6,
2004). Image credit: NASA/ASU/Cornell.
This poster is compiled by Henry Lin. 7/7/2004.

Forum
Modern Scientific Landscape, Hydrogeosciences Bloom,
A Missing Piece of the Puzzle, and A New Soil Science Vision?
Henry Lin, Penn State University
The progress of science depends increasingly on an advanced understanding of the interrelationships
among different fields and their components. Contemporary science has distinct characteristics of
interdiciplinarity, across-scale, and integration. “Big Science” is increasingly called for by funding
agencies such as the NSF and numerous scientific consortia such as the Consortium of Universities
for the Advancement of Hydrologic Sciences, Inc. (CUAHSI) and the Weathering System Science
Consortium (WSSC). To address “Big Science” issues across scales and regions, various national
environmental observatory networks have been or are being proposed, such as the NSF’s LongTerm Ecological Research Network, National Ecological Observatory Network, CUAHSI
Hydrologic Observatory Network, and Collaborative Large-scale Engineering Assessment Network
for Environmental Research (CLENER), to name a few.
The earth’s critical zone concept provides an appealing framework for integrated studies of soil, rock,
water, air, and biotic resources in the earth’s surface and near-surface environments. Interactions at
these interfaces between the solid earth and its fluid envelope determines the availability of nearly
every life-sustaining resource. Hence, the National Research Council has identified the integrated
studies of the earth’s critical zone as one of the most compelling research areas in the 21st century.
The area of hydrogeosciences has emerged as a compelling discipline of tremendous growth, as
water is linked to a wide array of environmental, ecological, geological, agricultural, and natural
resource issues of societal importance (e.g., see the upper figure on p. 13). Hydrogeoscientists are
encountering a new intellectual paradigm that emphasizes connections between the hydrosphere and
other components of the earth system. For example, Entekhabi et al. (1999) called for the second
International Hydrological Decade to open the debate for more comprehensive prioritization of
science and application activities in the hydrologic sciences. They proposed an agenda for land
surface hydrology research in the 21st century as hydrologic research at the interface between the
atmosphere and land surface is undergoing a dramatic change in focus, driven by new societal
priorities, emerging technologies, and better understanding of the earth system. Another example is
the U.S. Department of Energy’s recent formulation of National Roadmap for Vadose Zone Science
and Technology that calls for a national science program necessary to implement, fund, and
coordinate interdisciplinary research into vadose zone fluid flow and contaminant transport and fate
(Stephens et al., 2002). The third example is the emerging ecohydrology that addresses the interface
between the hydrosphere and the biosphere and examines the mutual interaction between the
hydrologic cycle and ecosystems (Rodriguez-Iturbe, 2000; Eagleson, 2002).
While hydroclimatology, hydrogeology, and ecohydrology are now well recognized, an important
missing piece of puzzle is the interface between the hydrosphere and the pedosphere.
Hydropedology, suggested as an intertwined branch of soil science and hydrology, attempts to close
this gap. It emphasizes flow and transport processes in soils as occurred in landscapes (i.e., soils that
have distinct characteristics of pedogenic features, structures, layering, and soil-landscape
relationships). As Mrs. Soil and Mr. Water – the two critical components of the earth’s critical zone
– come together, you can image what miracles can happen! We expect hydropedology to contribute
significantly to the study of the pedosphere, the hydrologic cycle, the earth’s critical zone, and the
earth system as a whole.
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The visions, directions, and images of soil science are changing (Wilding and Lin, 2005).
Historically, soil science has followed a circuitous path in its evolution from a discipline with
foundational roots in geology, to an applied agricultural and environmental discipline, and now to a
biogeoscience through the earth’s critical zone investigations. This closes the loop or spiral, but
along the way soil science has become more comprehensive, extensive, integrative, analytical, and
quantitative. As Wilding and Lin (2005) pointed out, now is a golden era for soil science to
integrate its expertise more closely with other bio- and geo-sciences. This will significantly enhance
the opportunity to obtain intramural funding and public support, as well as the advancement of soil
science. As an example, potentials exist for soil science to integrate with the CUAHSI Science
Initiative (e.g., through hydropedology and the earth’s critical zone studies). As illustrated in the
lower figure on p. 13, “7 + 1” working models or perceptions of soils provide perhaps a new vision
for integrative soil science. While best known for its role in providing nutrients and water to sustain
agriculture and ecosystems, soil resources are equally fundamental for water quality protection,
ground water recharge, climate impact, waste disposal, contaminant buffering, and as raw materials
for engineering construction and manufacturing activities. This biologically active, structured
porous medium mediates most of the biogeophysical and biogeochemical interactions among the
land, its surface and ground waters, the biosphere, and the atmosphere.
Interestingly, this year SCIENCE has published a special session on “Soils – The Final Frontier”
(June 11, 2004) and a special issue on the Mars Exploratory Rover mission “Spirit at Gusev Crater“
(August 6, 2004). As Sugden et al. (2004) pointed out – hundreds of years after Leonardo Da Vinci
– the ground beneath our feet is still as alien as a distant planet. At the same time, the amazing
Spirit and Opportunity are continuing tirelessly the exploration of water signs on Mars through
investigations on soils, rocks, and landforms. Although some might argue that Martian soils might
not be called “soils” as no biological process has occurred there; however, the headlines and daily
news of the Mars Exploratory Rover mission keep reminding us of the importance of “soils” (e.g.,
see p. 8). Beyond the earth’s system, soil science poses potential contributions to extraterrestrial
explorations in search for water and life. For example, the WSSC hopes to address a fundamental
scientific question: “How does the Earth’s weathering engine transform the protolith into soils and
solutes in response to climatic, tectonic, and anthropogenic forcing?” (Anderson et al., 2004).
Answers to this question will likely shed light on weathering processes on Mars and the possible
potential role of water in the genesis of Martian soils.
It is apparent that soil science should be viewed as a science in the broadest sense. Hence, soil science
society, as an independent and integrative society, should promote interactions and integrations with
all soil science societies (e.g., AGU, GSA, ESA, AWRA, SWCS, ASAE, ASCE, AAG, ASPRS,
AEG, AEHS, etc.). This would only strengthen our profession, and help gain promising future
growth and legitimate strong supports from funding agencies and the public. It is time for soil
science community to further embrace and promote interdiciplinarity, across-scale, and integration
that are characteristic of modern science.
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Water is a main driving force of many environmental issues.
Biogeochemical cycle is inseparable from the hydrologic cycle.
Soil-water interactions are critical to problems concerning
nitrogen, phosphorus, carbon, pesticides, heavy metals,
pathogens, and other nutrients or contaminants in the
environment.

Soil is a geomembrane on the earth’s surface across which water and
solutes, as well as energy, gases, solids, and living organisms are
actively exchanged among the lithosphere, hydrosphere, atmosphere,
and biosphere. Soil-water interaction is the fundamental interface
between the biotic and abiotic and hence is a critical determinant of
the state of the earth system.

Critical Zone

Phosphorus

Environment

Engineering

Soil is a precious life-sustaining natural resource in the earth’s system
Soil is a fresh water storage and transmitting mantle in the earth’s critical zone
Soil is a gas and energy regulating geoderma in the land surface
Soil is a living component in diverse ecosystems
Soil is a gift from nature essential for plant growth and animal production
Soil is a popular material for a variety of engineering applications
Soil is a natural remediation medium and a great buffering system in the environment
Soil is a frontier in extraterrestrial explorations

13

