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Dear Colleagues,
SCIENCE published a special issue on freshwater resources on August 25, highlighting the world “thirsty”
for freshwater from the beginning of civilization to the present day and into the future. Despite the
tremendous advances in scientific and engineering projects dedicated to obtaining and maintaining clean
freshwater resources, a clear need of collaboration across a wide range of disciplines necessitates a greater
involvement of hydrologists, soil scientists, engineers, along side with social scientists, economists, and
politicians. As illustrated in the Editorial of the same issue, the Editor-in-Chief of SCIENCE Donald
Kennedy and Deputy Editor for physical sciences Brooks Hanson raised a fundamental question: “If you
can’t see it, it doesn’t matter?” (They referred to the fuzzy definition of wetland that includes groundwater
with a “significant nexus” of connection to more distant navigable waters.) One take-home lesson from
this Editorial is that “concerned scientists could help federal agencies work out realistic scientific
standards for defining a ‘significant nexus’ and get those into the Code of Federal Regulations.”
Interestingly, recent USA PUB (Prediction of Ungauged Basins) workshop held in Oct. 16-19 at Oregon
State University and an international workshop on Preferential Flow and Transport in Soil held in Nov. 49 at Monte Verita in Ascona, Switzerland, both pointed to a science in which all processes are
“preferential.” However, our classical assumptions and modeling approaches have largely ignored this.
Thus, a paradigm shift from a “continuum” based approach to a “hierarchical and networked structure” is
needed for better understanding, modeling, and prediction of unsaturated flow, hillslope hydrology, and
ungauged basins. It is encouraging to note that both these communities of catchment hydrology and soil
physics have opened their arms to the concept germane to hydropedology.
Here are some highlights of recent activities related to hydropedology:
• Hydropedology Working Group (ACS 837) will hold its 5th general meeting on Wed., Nov. 15th, 6:30–
7:30 pm, Westin, Congress 1-2, First Floor, during the ASA-CSSA-SSSA Annual Meetings in Indy, IN.
The meeting agenda includes election of new chair, report of this year’s activities, and discussion on
future plans. Everyone interested is welcome to participate.
• IUSS Working Group on Hydropedology (WG-HP) has completed its election of officers. Brief future
outlooks on hydropedology from these officers are highlighted on p. 2-3.
• During the 18th World Congress of Soil Science (WCSS) held in Philly in July 2006, the 1st International
conference on Hydropedology has been proposed for 2008. Plans are now underway to seek for funding
and sponsorships of this conference.
• NSF has released its first-ever call for proposals on Critical Zone Observatory. Details on p. 6.
Hope you find this newsletter of interest and informative. As always, I welcome your comments and
contributions at any time. For more information, please feel free to contact me at henrylin@psu.edu.
Sincerely,
Henry Lin, Editor
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IUSS Working Group on Hydropedology (WG-HP) elected officers:
Chair: Henry Lin
Vice chair: David Chittleborough
Committee members: Hans-Joerg Vogel, Sacha Jon Mooney

Secretary: Kamini Singha

Brief Statements on the Future Outlook of Hydropedology from the Elected Officers …

Henry Lin (Associate Professor of Hydropedology/Soil Hydrology, Department of
Crop and Soil Sciences, The Pennsylvania State Univ., University Park, PA, USA)
I am delighted to see a growing community of hydropedology around the world, which encourages us to continue the
exploration of synergies and the joy of a journey to discover how nature works. I appreciate the opportunity to act as a
“bridge” (to connect disciplines, scales, data, education, and people) and to collaborate with diverse colleagues in
seeking and applying transformative technologies for in situ subsurface imaging and quantification, standardized
protocols and infrastructure for comparative and integrated studies of landscape-soil-water relationships around the
globe, and new ways of modeling and predicting interactive pedologic-hydrologic-geomorphic processes. Through our
joint and persistent efforts to clarify misperceptions and sharpen contributions, I hope the general public will eventually
come to recognize and appreciate the sustainability of soil and water resources as a true “homeland” security issue, for
sustainable development of human society will be impossible if our home planet is not sustained.
I thank other elected officers for their willingness to serve on the IUSS WG-HP. Each of us is enthusiastically
committed to advancing hydropedology in the world’s soil and geoscience communities. This is an exciting era of
interdisciplinary research and integrated approach towards addressing real-world phenomena or problems in a
sustainable way. Working together, I believe, we can accomplish better in our work as well as enjoy more in our life.
Thanks to everyone for your interest and support to hydropedology and the planet’s Critical Zone exploration.

David Chittleborough (Associate Professor of Pedology and Acting Head,
School of Earth and Environmental Sciences, The University of Adelaide,
South Australia, Australia)
One vision I have is that Hydropedology working group can be very engaged worldwide in terrestrial ecosystem
studies at particular chosen sites such as those selected by the Critical Zone researchers. There is a real need to
embrace systems study at various spatial and temporal scales. By working together to select sites, design the
monitoring process and jointly work on experiments at such sites will enable us to answer two of the key questions
raised during the World Congress viz.
- How to quantify soil structure and its relationships to soil texture, landscape features, and preferential flow across
scales?
- How to measure, model, and predict flow and reaction pathways and patterns over the landscape in different
watersheds?
Working as a 'hydropedology network' within, but not separate from, networks such as the Critical Zone will help the
discipline advance, and demonstrate its relevance....the synergy will generate new ideas and approaches and be a
valuable addition to the normal individual/small team work on specific research projects.
There are a number of national efforts in which we can be engaged. Here in Australia for example we are developing a
Terrestrial Ecosystem Research Network. Ecologists, pedologists, hydrologists will be selecting key sites for detailed
monitoring and experimentation. I hope it will be possible to engage the researchers in the IUSS WG-HP as this
network develops.
Another "horizon" for hydropedology is the so-called 'subsoil', the zone underlying horizons normally tilled for
agricultural crops. In many soils there are significant physico-chemical constraints for plant root exploration such that
productivity is reduced substantially. We know a lot about managing the soil surface, precious little about managing
the subsoil. This will require an understanding of pore formation, root-soil interactions, water movement and storage.
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Kamini Singha (Assistant Professor of Hydrogeology, Dept. of Geosciences,
Pennsylvania State University, University Park, PA, USA)
I'm delighted to be selected for this post. As a hydrogeologist, I'm interested in coupling hydrology with the
information known to pedologists to improve our models, and consequently our predictions of flow and transport, of
vadose zone processes. I look forward to working with many of you on how to best integrate data about dynamic
water-soil-rock interactions in the Earth's Critical Zone.

Hans-Joerg Vogel (Head, Dept. of Soil Physics, UFZ Center for Environmental
Research, Germany)
In my perception - which is the one of a soil physicist - the spirit of hydropedology is to use the available
understanding of pedological processes to get an improved understanding of the spatial organization of soil that is
directly related to hydrological processes. The other way round, hydrological processes are the bases of many
pedological features. A deeper understanding of these interrelations is in the focus of hydropedology and may help a
lot towards an improved understanding of a wide range of soil processes.
As an example: a notorious problem in vadose zone hydrology is the inherent spatial heterogeneity of the material
which is expressed by the heterogeneity of hydraulic properties that governs flow and transport in the subsurface. Very
often, the commonly applied REV-concept fails, and it is not possible to transfer results between different scales or
even between different locations a small distance apart. Consequently, phenomena as preferential flow or the diversity
of local soil properties can hardly be predicted. This is true although our capabilities to directly measure the
heterogeneous organization of soils improve continuously using non-invasive techniques as X-ray, NMR or
geophysical tools. Crucial obstacles are for instance that the relevant structures are often highly anisotropic so that they
cannot be captured adequately, or that material properties change with time since soils are not rigid.
A possible remedy for this dilemma may be based on the comprehension that the spatial heterogeneity of soil is
organized in some way, meaning it is not the result of some random process. Structures in soil and spatial patterns of
material properties are the outcome of some structure forming processes which, in principle, can be understood. This
forms the link between pedology including soil biology, soil chemistry and soil mechanics on one hand and vadose
zone hydrology on the other hand. If we understand how patterns of soil properties are generated across spatial scales
we hold an essential key for modeling flow and transport from the scale of single pores up to the field.
Hydropedology is a promising interdisciplinary approach rather than a separate discipline. It brings together the
process-oriented branches of soil science to produce new qualitative insight which should finally also yield a more
profound quantitative understanding of soil processes in general.

Sacha Jon Mooney (Lecturer in Soil Physics, Vice Dean, Faculty of Science,
Environmental Sciences, University of Nottingham, UK)
Firstly, I must express my delight in being elected to serve on the IUSS WG-HP! This is my first involvement with
such a group and I am very much looking forward to being an active member. I am especially excited in being
involved in this fascinating area we now call 'hydropedology'. Despite working in this area for around ten years
(beginning with examining preferential flow in peat soils in Ireland), I must confess that I have only recently come to
think of myself as a hydropedologist which has actually been quite liberating! In fact, I think there are many more of us
hiding in the soil physics and hydrology corridors who have yet to embrace the concept - perhaps this is a challenge for
IUSS WG-HP? For me hydropedology relates to multi-scale soil and water science. Personally there are many benefits
to being a hydropedologist. Suddenly I have students knocking on my door begging for me to supervise projects
seemingly no longer scared of the soil physicist who just frightened them off with complicated math but enthused
about linking laboratory and field experiments to look at preferential flow and implications for pollutant transfers. I
have had a similar response from colleagues. In our new interdisciplinary world I am now a sought after collaborator
who can contribute to projects with geographers, engineering, biologists etc. across many scales from using integrated
catchment management to remediate diffuse pollution to understanding water dynamics in the rhizosphere. Without a
doubt, the future for hydropedology is bright. The management and conservation of soil and water resources has never
been more important, with the science to underpin policy never been more urgently needed. As such, hydropedologists
have a key role to play in many aspects of global environmental research. It is down to us to make our voices heard. 3

AGU Fall
Dec. 11, 2006
San Francisco

Bridging Hydrology, Soil Science, and Ecology:
Hydropedology and Ecohydrology

Time

Title

0800

Bridging Hydrology, Soil Science, and Ecology: Hydropedology and Ecohydrology (joint with B, NS)
Presiding: M Young, Desert Research Institute; H Lin, Pennsylvania State University

0805

Bridging From Ecology to Hydrology and Soil Science Through Ecohydrology and Hydropedology: The
Fundamental Role of Woody Plant Patterns on Heterogeneity in Soil Water and Carbon
*D D Breshears, C B Zou

0825

Modeling Complex Interactions between Ecology, Hydrology and Soil Erosion Patterns in Arid regions
*P M Saco, G R Willgoose

0840

Moving beyond the curse of watershed heterogeneity and process complexity
*M Sivapalan, J J McDonnell
INVITED

0900

Soil and Topographic Controls on Runoff Generation from Stepped Landforms in the Edwards Plateau of
Central Texas
L Wilding, *B P Wilcox, W Charles

0915

Estimating Tritium Fluxes from the Shallow Unsaturated Zone to the Atmosphere in an Arid Environment
Dominated by Creosote Bush (USGS-ADRS)
*C A Garcia, B J Andraski, S W Wheatcraft, M J Johnson, R L Michel, D A Stonestrom

0930

The Biomantle-Critical Zone Model
*D L Johnson, H Lin

0945

Variation of Desert Soil Hydraulic Properties with Pedogenic Maturity
*J R Nimmo, K S Perkins, B B Mirus, K M Schmidt, D M Miller, J D Stock, K Singha

1020

Ecohydrological optimization of pattern and processes in water-limited ecosystems
*K K Caylor, T M Scanlon, I Rodriguez-Iturbe

1040

Hydraulic Redistribution by Plant Roots: Implications for the Role of Deep Soil Memory in Climate Predictability
G G Amenu, *P Kumar

1055

Measurement of Seasonal Variation in Vertical Root Uptake Distribution Using High Resolution Soil Moisture
Data
*N Shah, M Ross

1110

Ecohydrology Along First-Order Channels along inter-mountane piedmonts, Sonoran Desert, Arizona
*E V McDonald, T G Caldwell

1130

Synergy Of Positive Vegetation-Water Feedbacks At Disparate Scales: Micro-Scale Water-Vegetation
Feedback and Macro-Scale Land-Atmosphere Interaction
S C Dekker, M Rietkerk, *M F Bierkens

1145

Climate fluctuations, fires, and noise-induced states in the dynamics of arid and semiarid ecosystems
*P D'Odorico, F Laio, L Ridolfi

1200

Ecohydrologic pattern optimization at the hillslope scale: Implications for ecosystem management and
restoration in the Anthropocene
*L E Band, M Lipscomb-Smith, T Hwang, C Tague, P Groffman
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Bridging Hydrology, Soil Science, and Ecology: Hydropedology and Ecohydrology III Posters
Opening the Black Box: Hillslope Ecohydrological Responses to Simulated Summer Rainfall in Western Oregon
*H R Barnard, W Van Verseveld, C B Graham, B J Bond, J Brooks, J J McDonnell

AGU Fall
Dec. 11, 2006
San Francisco

Eco-hydrological modeling to integrate ecological processes and hydrological processes in a small forested catchment
*E Kim, S Kang, A Lee, S Kim, K Kim, J Kim, D Lee
Information behind the seasonal variation in nitrate discharge from the forested catchment
*N Ohte, M Fujimoto, Y Mimasu
Soil Moisture Variability and Critical Moisture Levels at Big Meadows, Shenandoah National Park, Virginia
*J E Lawrence, G M Hornberger
Conifer Encroachment into Tuolumne Meadows, Yosemite National Park: How Anthropogenic Impacts to Local Hydrology Affect Meadow Habitat
*J W Roche, J L Lundquist, D J Cooper, J C King, L E Flint, A L Flint
Rethinking soil erosion, phosphorus and colloid transfers from intensive grasslands
*R E Brazier, G Bilotta
Linking the topography signature of LIDAR-derived vegetation types and geomorphic processes as preliminary steps in integrating landscape evolution with vegetation dynamics
*P Tarolli, E Istanbulluoglu, G Dalla Fontana
Spatio-temporal soil moisture distribution and subsurface water flow in the Shale Hills Catchment
*X Zhou, H Lin, Q Zhu
Ecohydrologic Approach to Multi-Scale Quantification of Regional Recharge/Discharge in Minnesota
*R Kanivetsky, B Shmagin, J L Nieber
Upscaling biological quantities in a watershed: combining local predictors with hydro-geomorphological scaling laws
*E A Barnes, E Foufoula-Georgiou, M Hondzo, M E Power
Heat balance, sources and sinks in thermal refugia in alcoves, Willamette River, Oregon, USA
*A G Bryenton, R D Haggerty, S V Gregory, D Hulse
Wetted Margin Dynamics: The Interplay of Soil Hydrology, Biogeochemistry, and Microbial Ecology in the Dry Valleys of Antarctica
*M L Northcott, M N Gooseff, J E Barrett, L Zeglin, C Takacs-Vesbach
Ecohydrology of an Arid Soil Chronosequence in the Sonoran Desert, Yuma Proving Ground, USA
*T G Caldwell, E V McDonald, M H Young, E P Hamerlynck, S N Bacon
Fluvial Processes in Phoenix, Maricopa County, Arizona: A natural laboratory for studying urbanized dryland fluvial systems
*N A Toké, J R Arrowsmith
Effects of mean annual rainfall on landscape-level distributions of soil moisture and soil development in a semi-arid ecosystem
*T M Scanlon, P D'Odorico, G S Okin, K K Caylor
Restoration of Spatial Heterogeneity and Ecohydrological Processes in Deserts: Development of Artificial Islands of Hydrologically-Enhanced Productivity
*S Tartowski, J E Herrick, A Rango
Analysis of an extreme monsoon event on the ecohydrologic and geomorphologic conditions in a semiarid basin based on field instrumentation and reconnaissance
*H A Gutierrez-Jurado, E R Vivoni, J J Harrison, P Turner, G Bisht, E Istanbulluoglu, R L Bras
Feedbacks between fires and wind erosion in heterogeneous arid landscapes
*R Sujith, P D'Odorico, T Zobeck, T Over
Evidence of Optimal Water use by Vegetation Across a Range of North American Ecosystems
*R E Emanuel, P D'Odorico, H E Epstein
Modeling Soil Depth Based Upon Topographic and Landscape Attributes
*T K Tesfa, D G Tarboton, G G Chandler, J P McNamara
Characterizing Ecosystem and Watershed Response to Atmospheric Loading at the Urban Fringe
*V Curto, S Lopez, T Hogue, L Rademacher
Weathering of Mine Tailings Deposited on the Riverside and Related Impact of Heavy Metals on the River Water
*K Park, Y Kim, B Kim, S Jeon, M Kim
On the topographic imprint of vegetation: Results from field observations and DEM analysis of small semiarid basins
*E Istanbulluoglu, E R Vivoni, H A Gutierrez-Jurado, R R Bras
Subsurface Soil CO2 Concentration Dynamics: Data Analysis and Stochastic Modeling
*E Daly, J Juang, M Siqueira, P Stoy, F Maggi, R Oren, G G Katul, A Porporato
Exploring the interactions between water and sediment fluxes, plant growth, and land surface form through modeling
*J H Flores Cervantes, R L Bras
Rapid Estimation of Recharge Potential in Ephemeral-Stream Channels Using Electromagnetic Methods, and Measurements of Channel and Vegetation Characteristics
*J B Callegary, J M Leenhouts, N V Paretti, C A Jones
Incorporating spatially explicit crown light competition into a model of canopy transpiration
*M M Loranty, D S Mackay, D E Roberts, B E Ewers, E L Kruger, E Traver
A Coupled Soil-Plant Hydrodynamics Model for the Soil-Plant System
*M Siqueira, G Katul, J Juang, K Novick
Simulation of Soil Macropore Networks Using Multi-Point Geostatistics
*L Luo, H Lin, K Singha
Exploring possible tight inter-connections between climate, soil, topography through constraining by empirical measure of annual water balance
*H Li, M Sivapalan
Eco-Hydrological Feedback Dynamics: Application of Information Theory to multivariate timeseries data analysis.
*B L Ruddell, P Kumar
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Critical
CriticalZone
ZoneObservatories
Observatories(CZOs)
(CZOs)

The National Science Foundation released its first-ever RFP for funding the first two "Critical Zone
Observatories" (solicitation 06-588, http://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf06588).
The projects will be of five-year duration for a total of $8.5M. These first two CZOs will be breaking new
ground and will help define the structure of future national network of environmental observatories. Further
observatories might be funded by the NSF, but will depend on the experience of these first two CZOs and
the availability of funds. This exciting new funding opportunity is the result of the hard work that The
Consortium of Universities for the Advancement of Hydrologic Sciences, Inc. (CUAHSI), the Weathering
Science Systems Consortium (WSSC), and the National Center for Earth Dynamics (NCED) have put into
designing observatories in the past several years.
From the solicitation, it is clear that these observatories are meant to serve the range of surface earth
processes including hydrology, soil science, geochemistry, geobiology, geomorphology, and ecology.
Successful proposals will likely be developed from scratch with all these disciplines represented rather than
retrofitting previously-developed single-discipline proposals with other elements. In addition, proposals
must include data dissemination plans, community access strategies, and education and outreach (especially
diversity) plans. The CZOs will grapple with how to make an observatory a community resource, including
comprehensive data publication and how the community can access the observatory. A balance between the
community service aspects of the CZO and the science goals must be accomplished.
According to Rick Hooper of the CUAHSI, CZOs will contribute to the development of the WATERS
network, a proposed Major Research Equipment and Facilities Construction (MREFC) project that seeks a
national network of Hydrologic Observatories (HOs). In addition to the CZOs, 11 small observatory test-bed
grants for a two-year period have been recommended for funding by NSF. The test-beds will each focus on
one small part of observatory design, such as determining deployment of sensor networks, software
development for posting sensor data streams to the web, and some aspects of digital observatories. These are
relatively small, focused efforts to answer specific questions.
According to Susan Brantley of the WSSC, NSF has also funded seed grants to 8 sites selected from
around the US to form the Critical Zone Exploration Network (CZEN). These seed grants support the site
teams to begin develop their sites and the scientific rationale for inclusion in a future more substantive
request to support the CZEN. Additional funds for one of the sites have also been provided by the USDACSREES. In addition, the NSF funding also provides travel support for 10 U.S. graduate students and 2
senior scientists to travel to Europe to visit developing Critical Zone field observatories, or laboratories
where innovative techniques to investigate the Critical Zone are being developed. This aspect of the CZEN
recognizes the global aspect of Critical Zone science and will allow the establishment of a framework of
cooperation and collaboration across disciplinary and national boundaries while training the nucleus of
future Critical Zone scientists.
NCED is a NSF-funded Science and Technology Center, headquartered at the St. Anthony Falls
Laboratory at the Univ. of Minnesota. Its purpose is to catalyze the development of an integrated, predictive
science of the processes shaping the surface of the Earth, in order to transform management of ecosystems,
resources, and land use. Its research is focused on the channel systems (and their surroundings) that serve as
the arterial network of Earth's “Critical Zone.” NCED is a partnership of research and educational
institutions, government agencies, and industry that pursues its goal of predictive Earth-surface science by
integrating physical, biological, and social sciences.
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David Chittleborough
The University of Adelaide, South Australia, Australia
The Water Research Cluster of the University of Adelaide was established in 2004 by the Vice
Chancellor to coordinate and facilitate interdisciplinary water-related research across the University, and to
build linkages with industry, government, and other research partners in Australia and overseas.
The Cluster has been active in building and strengthening its partnerships through the formation of an
Industry Advisory Board, hosting seminars and workshops on important issues and themes related to water
management and science, funding international exchanges with colleagues of Cluster members, and
providing a one-stop-shop for our partners to link to appropriate research expertise within the University of
Adelaide.
A number of large, integrated and cross-disciplinary research proposals have been funded as a result of
the Cluster. As an example,
1. To investigate subsoil constraints in the agricultural region of the mid north and Kangaroo Island in
collaboration with regional Natural Resource Management Boards.
2. To develop a functional model of the ecology of the Coorong, Lower Lakes and River Murray Mouth
in collaboration with the Commonwealth Scientific & Industrial Research Organization (CSIRO)’s “Water
for a Healthy Country” program, Flinders University, the South Australian Research & Development
Corporation (SARDI), and the two South Australian Government departments concerned with water and soil
research viz the Department of Water Land and Biodiversity Conservation and Department of Environment
and Heritage.
3. To develop a Resource Optimization Project for the Upper South East Drainage Scheme in South
Australia, in collaboration with the Department of Water Land and Biodiversity Conservation and CSIRO.
A culture of collaboration across disciplines has been created around the theme of Water, and researchers
across the disciplines within the University e.g., environmental engineers, hydrologists, pedologists, and
ecologists are increasingly becoming more aware of each other’s research strengths, and are able to form
teams at short notice to respond to opportunities for funding. More systems based work across the
disciplines are in the ‘pipeline’.
The Cluster publishes a bi-monthly newsletter, which is distributed to over 400 people internationally.
This newsletter can be downloaded from http://water.adelaide.edu.au/, or you can register to receive a copy
of the newsletter by contacting:
Dr. Paul Dalby (paul.dalby@adelaide.edu.au)
and Dr. David Chittleborough (david.chittleborough@adelaide.edu.au)
Water Research Cluster
University of Adelaide
South Australia 5005
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Profiles
ProfilesofofColleagues
ColleaguesInterested
InterestedininHydropedology
Hydropedology
Cristine Morgan
Dept. of Soil & Crop Sciences
Texas A&M University
545 Heep Center, 2474 TAMU
College Station, Texas 77843.2474
Phone: 979.845.3603
E-mail: cmorgan@ag.tamu.edu
Cristine is an Assistant Professor of Hydropedology at Texas A&M. She obtained her Ph.D. in Soil Science
and a minor in Law at Univ. of Wisconsin-Madison in 2003, a M.S. Soil Science from Univ. of WisconsinMadison in 2000, and a B.S., Plant and Soil Science from Texas A&M in 1998. She teaches an
undergraduate level Soil Description and Interpretations and graduate level Applied Spatial Statistics
classes. Her research program focuses on methods and instruments to quantify soil properties and variability
of soil properties for use in watershed- and field-scale hydrological models. Currently she is investigating
the use of visible and near-infrared spectroscopy to quantify soil properties in-situ and vibration-induced
conductivity fluctuation to quantify soil porosity and structure in-situ. She also looks at improving the
accuracy of landscape hydrology models by developing parameterization schemes to better represent soil
properties. Her main focus in this area is modeling the cracking of Vertisols.
Cornie van Huyssteen
Department of Soil, Crop and Climate Sciences
University of the Free State
PO Box 339
Bloemfontein 9300, South Africa
Phone: +27 51 401 9247
Email: vhuystc.sci@mail.uovs.ac.za
Cornie is a senior lecturer in Soil Science at the UFS where he teaches under and post graduate courses.
Prior to this appointment Cornie was employed by the Institute for Soil Climate and Water of the
Agricultural Research Council where he aided in the land type survey and spatial analysis of soils data. His
research focuses on the relationship between soil morphology and soil hydrology. This research has been
focused on the Weatherley catchment, but will expand during 2007 to include three additional catchments
where previous hydrological measurements were done. Cornie serves on study committees for the Water
Research Commission and the Soil Classification Working Group of South Africa.
Kyungsoo Yoo
Plant and Soil Sciences Dept.
Univ. of Delaware
Newark, DE, 19716-2170
Tel: 302-831-1376
kyoo@udel.edu
Kyungsoo is an assistant professor in Soil Resources at UD since Jan. 2006. Before joining UD, Kyungsoo
was a doctoral student and postdoctoral researcher at University of California at Berkeley. His research
focuses on how biophysically-driven soil movements affect terrestrial carbon cycle and physical and
chemical weathering processes. His scientific background is in physics, which has shaped his interests
across field, laboratory, and mathematical modeling studies. Particularly, he pursues interdisciplinary
questions bridging pedology to geomorphology and ecology.
8

Publications of Interest
• Water: A shared responsibility - UN World Water Development Report 2 (WWDR2). This is the most
comprehensive undertaking to date of monitoring and assessment of the planet's freshwater by the United
Nations, in partnership with governments and other entities. It is the main outcome of Phase 2 of the World
Water Assessment Programme (WWAP), founded in 2000 as a collective response of the UN system to
assist countries in reaching their commitments in key water-related challenge areas. Building on the
conclusions of the first WWDR, Water for People, Water for Life (2003), this 2006 Report confirms the
ongoing, serious and growing water crisis – to a large extent a crisis of governance – and points to a
prevalent lack of capacity and knowledge base as today’s primary obstacles to achieving the necessary levels
of water governance. This volume proposes a more integrated vision of water resources management to
respond to changing environmental and socio-economic conditions. This report offers a comprehensive and
holistic assessment of the world’s water, while bringing the issues of water governance, knowledge
accessibility and the specific challenges of managing water into the mainstream of development thinking
and practices, across all the major intersections of water, human well-being and development. The
accompanying interactive, searchable and hyperlinked CD-ROM includes all of the WWDR2 data tables,
graphs, charts and maps, as well as detailed sections on indicator and case study developments, among other
valuable materials, all of which are available at www.unesco.org/water/wwap/wwdr2/.
• Beyond Scarcity: Power, Poverty and the Global Water Crisis. This year’s Human Development Report
(HDR, 2006), launched on 9 November in Cape Town, South Africa, focuses on the growing water and
sanitation crisis that causes nearly two million child deaths every year. It complements and reaffirms the
message of the 2nd UN World Water Development Report that poverty, unequal access, wars, migration and
unsustainable consumption patterns are the leading causes of the water crisis rather than just scarcity of
freshwater resources. Accompanying the launch of this report, the United Nations Development Programme
(UNDP) is organizing the H2O Virtual Knowledge Fair. The Fair will be online on 15-17 November and
will include 3 live discussion forums and multimedia presentations. The report is available online at:
http://hdr.undp.org/hdr2006/report.cfm.
• Water Crisis: Myth or reality? Edited by Peter P. Rogers, M. Ramon Llamas, and Luis Martinez Cortina.
This book emphasizes hard technical as well as soft socio-political solutions, explores how to successfully
solve water issues at the regional and local levels, outlines prescriptions for solving water shortage issues on
a short time scale, dispels many of the myths about the global water crisis, and breaks the crisis down into
manageable, solvable issues. The book covers recent breakthroughs in desalination technologies, the ecosanitation revolution, international trade in agricultural products, methods of governance and negotiation in
water allocation, and pricing and devolution of property rights and the roles they play in solving water
issues. The editors, along with a panel of world-renowned experts, suggest that water issues can be solved
over the next few decades using new technologies and processes. The book concludes that while there are
serious global water issues to be considered, the concept of a global water crisis is largely overstated.
• Water Follies: Groundwater pumping and the fate of America’s fresh waters. By Robert Glennon
(Morris K. Udall Professor of Law & Public Policy at The University of Arizona Rogers College of Law).
This book, written in plain English, warns Americans of the growing danger under our feet. The excessive
pumping of aquifers has created an environmental catastrophe known to only a few scientists, a handful of
water management experts, and those unfortunate enough to have suffered the direct consequences. In a
striking collection of stories that brings to life the human and natural consequences of growing national
thirst, this book sketches the culture of water use in the United States, and clearly illustrates the array of
problems caused by groundwater pumping. Each episode poses a conflict of values that reveals the
complexity of how and why we use water. These poignant and sometimes perverse tales tell of human
foibles including greed, stubbornness, and especially, the unlimited human capacity to ignore reality.
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Meetings and News Flashes
• USA PUB Workshop: The workshop, sponsored by NSF and CUAHSI, was held Oct. 16-19, 2006 at
Oregon State Univ. Predictions in Ungauged Basins (PUB) is an initiative of the International
Association of Hydrological Sciences (IAHS) for the decade of 2003-2012. The theme of the workshop
was “From PUB Implementation to Community Science Questions.” The workshop included invited
talks and contributed posters and had substantial discussion "space" to promote a high level of
thoughtful participant interactions with speakers and each other. The workshop objectives were: 1)
Introduce PUB science to the USA hydrologic community; 2) Review PUB science questions as a
potential template for USA community science questions; 3) Critically discuss the open questions in
hydrology as it pertains to the establishment of hydrologic observatories; and 4) Spark dialogue among
participants to identify the most promising avenues for the efficient development of community science
questions. The workshop will be organized around PUB's 6 science questions: 1) Watershed
Classification, 2) Conceptualization of Process Heterogeneity, 3) Uncertainty estimation and model
diagnostics, 4) Development and use of new data collection approaches, 5) New Hydrological Theory,
and 6) New Modelling Approaches. More info at: http://www.hydrologicscience.org/pub/index.html.
• Preferential Flow and Transport Processes in Soil: This international workshop was held in Nov.
4-9, 2006, at Centro Stefano Franscini, the international conference centre of ETH Zurich. The
conference centre is beautifully located in Monte Verita, the hill above Ascona overviewing the Lake
Maggiore. The primary motivation for this workshop was to honor the career of Hannes Flühler, by
providing a first-class scientific event related to his (many) research fields. The workshop had a wide
interdisciplinary orientation and attracted an international mix of both senior and junior scientists. The
workshop consisted of 4 days of oral and poster presentations, with time for round-table discussions
and informal meetings. More info at: http://www.ito.ethz.ch/conferences/preferential-flow/index.htm.
• Soil Processes under Extreme Meteorological Conditions: This international symposium will be
held at University of Bayreuth, Germany in February 25-28, 2007. The subject of the symposium
include the effects of drying/wetting and freezing/ thawing on upland and wetland soils, and their
influences on the turnover and fluxes of C, N and mineral elements in soils. An integrative approach,
covering soil chemical, biological and physical aspects is needed to improve our understanding of the
effects that drought and frost have on interconnected processes in soils. The aim of the symposium is to
integrate the state of knowledge from different perspectives and to stimulate future research in this
particular field of soil science. More info at: http://www.bayceer.uni-bayreuth.de/SP-2007/.
• Physics Law School: http://www.alcyone.com/max/physics/laws/ provides a list of various laws,
rules, principles, and other related topics in physics and astronomy. The site also serves as a physics
glossary and offer brief explanations of terms and ideas.
• Global Workshop on HIGH RESOLUTION Digital Soil Sensing & Mapping: The IUSS Working
Group on Digital Soil Mapping (WG-DSM) organizes this workshop to be held Feb. 5–8, 2008 in
Sydney, Australia. This workshop will bring together those developing and using proximal sensors and
digital soil maps for Precision Agriculture, Soil Contamination and other applications, where there is a
particular need is for high spatial resolution soil information. Organizing Committee Chair is Alex
McBRATNEY (a.mcbratney@usyd.edu.au).
• European Geosciences Union (EGU) General Assembly 2007: A slate of soil science and
hydrology sessions have been planned for the 2007 EGU general assembly to be held Apr. 15-20 in
Vienna, Austria, including “Hydropedology: A synergistic tool to shape EU guidelines for water and
soil). More info at: http://www.cosis.net/members/meetings/programme/view.php?p_id=252.
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Forum

On the Network Structure of the Subsurface
Henry Lin, Penn State University

At the concluding session of the recent USA PUB workshop (Oct. 16-19, 2006, Oregon State University,
Corvallis, http://www.hydrologicscience.org/pub/), a clear consensus emerged from the participants that a
paradigm shift from a “continuum” based approach to a “networked and hierarchical structure” is needed for
better understanding, modeling, and prediction of hillslope hydrology and ungauged basins. A “3F” (form,
function, and feedback) was suggested to characterize various watershed networks including the subsurface.
Coincidently (or not?), an article by Rinaldo et al. (2006) on “Trees, networks, and hydrology” recently
appeared in WRR and another article by Uhlenbrook (2006) on “Catchment hydrology–a science in which
all processes are preferential” appeared in HP Today. As a result, I wonder about the following two issues:
1. Does a network structure exist in the subsurface in a given landscape, which governs preferential flow
patterns at multiples scales in a self-organizing manner (self-similar or hierarchical fashion)?
2. While landforms and vegetation can now be mapped with high resolution (e.g., using LiDAR and
IKONOS), there is a “bottleneck” phenomenon in precision and spatially-temporally continuous mapping of
subsurface structure and heterogeneity. Is soil really going to be a “final” frontier that deserves a “way
cool” (using Jeff McDonnell’s words) community activity to achieve transformative instrument and new
theory about subsurface structure and function?
Indeed, network structures are everywhere in nature and society: from trees, roots, lightening, streams, to
highways, Internet, wireless networks, and social networks; from lattices, hypercubes, hierarchies, and
fractals, to scale-free networks, small-world networks, gene regulatory networks, and epistemological
networks. The emerging network science touches diverse scientific disciplines such as computer science,
mathematics, physics, biology, hydrology, and sociology. Network theory concerns itself with the study of
graphs as a representation of either symmetric or asymmetric relations between discrete objects, typically
complex
networks
that
have
non-trivial
topological
structure
(http://en.wikipedia.org/wiki/Complex_network). Related to network structure is the pattern, or spatialtemporal organization, of system functions that have imbedded underlying mechanisms. Observation and
interpretation of spatial-temporal patterns is fundamental to many areas of earth sciences such as geology,
geomorphology, pedology, and hydrology. As an example, in an impressive volume complied by Grayson
and Blöschl (2000), rich information in spatial patterns is suggested to provide much more stringent tests of
hydrologic models and much greater insights into hydrologic behavior than traditional methods. Hence, the
issue of pattern is now brought to the forefront of hydrologists’ and soil scientists’ minds (Sivapalan, 2005;
Lin et al., 2005).
Progress of science also depends heavily on “revolutionary” tools. New measurements allow for new
science. Bremner (1980) went further to say that “Progress in science depends on new techniques, new
discoveries, new ideas, probably in that order.” In fact, the advancement of soil physics has a lot to do with
the advancement in instrumentation (Gardner, 1989). At the USA PUB workshop, I was excited to see fieldbased mass spectrometers for real-time water isotope tracing, fiber optic temperature sensors for continuous
and high resolution hydrologic monitoring, and new radars for precision precipitation measurements. I wish
to see a transformative technology that would allow for in situ precision and spatially-temporally continuous
measurements of diverse soil processes (such as soil moisture and water flux). However, the current lack of
precision (high resolution) mapping and monitoring of subsurface structures and functions poses a
“bottleneck” in our understanding and prediction of the shallow subsurface flow and hillslope hydrology.
Complex networks in the subsurface and preferential flow dynamics in the unsaturated zone pose a
number of challenges to the status quo. To illustrate, the following issues are raised here with the intention
to stimulate discussions:
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1. Is there a similarity between the stream dendritic network or other branching network and the
subsurface preferential flow network?
It appears that such a similarity exists at both soil profile and hillslope scales. For example, Deurer et al.
(2003) found that the drainage network in a sandy soil under a coniferous forest in north Germany closely
resembled one of mountainous streams, and that the fractional area of the entire profile occupied by the
network was found to decrease exponentially with depth. They thought such a network is related to the law
of energy dissipation, which causes a specific tree-like structure for flow paths in the soil profile, as well as
at the catchment scale. It is apparent that water is “smart” as it always takes the “least resistant” path to
move through the soil and over the landscape. Along the flow path, water obeys the laws of physics (e.g.,
gravity and capillarity), chemistry (e.g., thermodynamics and kinetics), and biology (e.g., metabolism and
photosynthesis). At the USA PUB workshop breakout discussion session, John Wilson suggested that
“Going from physics to chemistry to biology, network behaviors become more and more important.”
2. Which flow direction is more important – vertical flow or horizontal flow?
Vertical flow has been the focus of classic soil physics. Pedologists also have placed a much greater
emphasis on the vertical relationships of soil horizons and processes than on the horizontal relationships
(although the horizontal relationships are what they attempt to delineate in soil mapping!). However, at the
landscape scale, sloping topography, stratification, and soil layering (especially water-restricting layers) all
favor lateral water flow (Lin et al., 2005). Indeed, the convergence of surface and subsurface lateral flows
within a landscape results in the formation and distribution of streams and rivers and contributes to the
spatial heterogeneity of soils and vegetation across the landscape. Hence, it would make sense that flow and
transport models should first and foremost get flow direction right and then worry about the associated flux.
This has significant implications for locating biogeochemical “hot spots” and precision management of land
resources. As an analog, when we drive in a complex network of roads, the first thing we decide is not how
fast we drive, but which direction to go and what route we prefer to take. Otherwise, we would not end up
with where we want to go no matter how accurate our driving speed might be.
3. What is the role of time scale in a networked system?
Time scale is essential in understanding a networked system, because both network structure and its
system functions co-evolve with time, with important feedbacks between form and function. Threshold
values may occur at critical nodes or junctions of a network, where significant changes may occur within a
short period of time. There are a number of phenomena related to time scale that are worthy of further
study. For instance, temporal stability of spatial pattern and hysteresis effect of soil hydraulic functions may
play an important role in hydrologic processes at the landscape and local scales. Complex system evolution
and self-organization also may occur at different time scales. Sidle et al. (2001) reported evidence of
preferential flow self-organization in forested hillslopes, where individual short preferential flow pathways
are linked via a series of nodes in the network, which may be switched on/off or expand/shrink depending on
local soil moisture conditions and landscape locations. Generally speaking, self-organization is a process in
which the internal organization of a system (normally an open system) increases in complexity without
being guided or managed by an outside source. This has implications for understanding how network
structure in the subsurface filters hydrologic responses.
4. How network structure in the subsurface was formed?
Jenny’s (1941) soil-forming theory offers a holistic view of how soils were formed and evolved under
the influence of climate (c), organisms (o), topography (t), parent materials (p), and time (t): s = f (c, o, t, p,
t, …), where … denotes additional unspecified factors (such as human impacts). This provides a first
approximation of how network structure in the subsurface might have developed and how it might further
evolve. The essential characteristics of natural soils in the landscape (such as pedality, layering,
macropores, root channels, animal borrows, soil-bedrock interfaces, and catenas) suggest various
components of possible subsurface networks. Therefore, it would seem profitable to develop a taxonomy of
network types in the subsurface, and to couple subsurface and surface network structures. For example, it
12

would be desirable to move upward from stream network to upland subsurface network to better
characterize drainage area. How subsurface network structures translate climatic forcing, through its
nonlinear responses, to watershed outputs (water quantity and quality) is dependent on our understanding of
subsurface network structure formation and evolution.
5. What “way cool” activities could be developed for the subsurface hydrology community?
This is a challenging question to answer as any community-based effort is subject to diverse individuals’
interests and perspectives. Nevertheless, a beautiful symphony orchestra is what many people would enjoy.
A great example of scientific team-work is the remarkable success of the ongoing Mars Exploration Rover
(MER) mission that involves literally over four thousand people (Squyres, 2005). NASA's long-lived Spirit
rover just finished its 1,000th Martian day on Oct. 26, 2006, continuing an exciting mission that numerous
scientists and engineers have worked on. Perhaps we can learn something useful from this for guiding the
development of “way cool” activities for the subsurface hydrology community. Among various possible
starting points, three are highlighted here:
Development of transformative technologies for precision subsurface imaging and spatially and
temporally continuous measurements of soil hydraulic properties: This would greatly help open up the
“black box” or mysteries of the subsurface. The emerging high-resolution (centimeter) time-lapse GPR for
monitoring bypass flow (Truss et al., 2006), for example, has appealing potential.
Common observatories and systematic methodologies as a means of enhancing the much needed dialogs
between experimentalists and modelers: Apparently, a “blueprint” is needed for guiding such a communitybased activity. Without an agreed and bought-in plan, a beautiful symphony orchestra is simply impossible.
Compilation and comparison of intensively-studied catchments around the globe: SLope
InterComparison Experiment (SLICE) (http://sinus.unibe.ch/boden/slice/index.html) is a good starting point
towards this goal, which brings together the entire hillslope trench community for data exchange, data
intercomparison, and protocol consistency development in order to systematically understand site
similarities and differences (so that general principles may be developed for use in predicting ungauged
basins).
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“Landscape-Soil-Water” Relationships
In Intensively-Studied Watersheds around the Globe
Editor’s Note: “Soil-landscape” relationship is the paradigm of pedology. We now reverse that order and
add water into the picture to form “landscape-soil-water” relationship for hydropedology. Any difference?
You be the judge. From last issue on, a showcase watershed is selected from around the world to illustrate.
In addition, integrated studies of the Earth’s Critical Zone, including mapping, monitoring, and modeling of
coupled hydropedological and biogeochemical processes across scales, will be in demand.

**********************************************

**********************************************
The Weatherley Catchment,
close to Maclear in the northern Eastern Cape Province of South Africa, was
established in 1995 as an integrated research facility with the main aim of investigating the impact of
commercial tree plantations on catchment water yield. The 160-ha catchment has a diverse soil distribution,
varying from excessively to poorly drained, from sandy to clayey, and from shallow to deep. Soil
distribution was characterized through a detailed soil survey with an average of 2.4 observations per hectare
(Roberts et al., 1995), while detail soil profile descriptions and chemical analyses were done by Van
Huyssteen et al. (2005a). Soil parent materials are mainly sandstone and shale of the Elliott and Molteno
formations, with two dolerite dykes. Average annual rainfall of 932 mm occurs mainly in summer, with an
average annual reference evapotranspiration of 1 328 mm (BEEH, 2003).
Neutron access tubes were installed at 28 monitoring sites, and soil water contents were measured
approximately weekly, at 30 cm depth intervals, from January 1997 to date. Nested tensiometers have been
installed at 22 selected sites, and equipped with pressure transducers for auto logging every 12 min.
Piezometers were installed in the lower half of each soil for each of the 28 profiles. From July 2001 to
March 2005 soil water was extracted from the piezometers, when present, using a syringe. Soil water pH
and Eh was measured in the field, while Ca2+, Mg2+, K+, Na+, Fe2+, Mn2+ were determined in the laboratory.
Overland flow plots were installed at selected hillslope and wetland positions. These monitor surface runoff
in standard USLE plots, equipped with tipping bucket mechanisms for monitoring runoff intensity.
Boreholes were drilled in August 2004 to monitor groundwater levels in the deep sandstone aquifer.
Electrical Resistivity Tomography (ERT) transects were surveyed in 2004 to determine the occurrence of
subsurface water accumulation from hillslope to wetland. These data were augmented by isotope samples of
rainfall, overland flow, soil water, groundwater and stream discharge from 2002 to 2004 to establish sources
and pathways of streamflow components (Wenninger et al., 2006). Groundwater observation wells have
been installed in the monitoring transects to observe the dynamics of subsurface water accumulation at the
interface between the soil profile and bedrock/saprolite (Lorentz et al., 2003).
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Structure degradation in one of the profiles

Two crump weirs have been constructed to measure the accumulated runoff. These are instrumented
with logging water level recorders and the downstream weir has a water sampler triggered by discharge
criteria. One weir is installed in the upper catchment, where one dolerite dyke creates a natural divide, while
the other weir monitors the total catchment runoff at the outlet. A climate station is located at each of the
weirs to collect rainfall and evapotranspiration data. A separate automatic rain gauge is installed on the
northeastern hillslope. A Bowen ratio station monitored ET from the natural grass veld during 2001.
Since its inception in 1995 until September 2002 the catchment was covered by ungrazed natural grass.
The grass was classified as moist upland grassland, with Themeda triandra, Heteropogon contortus,
Tristachya leucothrix, Eragrostis curvula, Elionurus muticus, Digitaria setifera and Andropogon
appendiculatus as the dominant spesies (Du Preez et al., 2005). A significant portion of the catchment is
designated as wetland. Detailed study of the processes and limnology of this wetland has led to a better
understanding of the existence and dynamics of other wetlands in the surrounding commercial forests
(Helmschrot et al., 2005). In September 2002, 82 of 160 ha catchment was planted with commercial forest,
consisting of Eucalyptus nitens (33 ha), Pinus patula (23 ha), and Pinus eliottii (26 ha).
Collaboration in the Weatherley Catchment has included three South African universities, three
international universities, two state departments, three national research institutions, and the forestry
company. Hydropedological studies to date have focused on data collections, the relationship between soil
water saturation and soil classification, and preliminary attempts at the prediction of water saturation from
soil morphology. Results have been published in various articles (Van Huyssteen et al., 2005b; 2006a, b, c),
conference contributions, post graduate studies, and research reports. Funding for the research was (and
continues to be) mainly from the Water Research Commission of South Africa, Mondi, and North Eastern
Cape Forests (now a PG Bison affiliate).
For more information, please contact Cornie van Huyssteen (vhuystc.sci@mail.uovs.ac.za) for
hydropedology and soils information, Simon Lorentz (lorentz@ukzn.ac.za) regarding hydrology, and Jörg
Helmschrot (joerg.helmschrot@uni-jena.de) about wetlands.
Cornie van Huyssteen, University of the Free State, South Africa
References cited:
•BEEH, 2003. Weatherley database V1.0. School of Bioresources Engineering and Environmental Hydrology, Univ.
KwaZulu-Natal, Pietermaritzburg, South Africa.
•Du Preez, C.C., M. Hensley, N.B. Collins, C.W. van Huyssteen, P.A.L. le Roux and T.B. Zere. 2004. Soil organic carbon and
vegetation baseline study of the Weatherley catchment. Report to the WRC on the first deliverables for project No K8/577.
•Helmschrot, J., S. Lorentz & W.-A. Flügel. 2005. Integrated wetland and landscape modeling. A case study from the Eastern
Cape Province, South Africa. In Zerger, A. and Argent, R.M. (eds) MODSIM 2005 International Congress on Modelling and
Simulation. Modelling and Simulation Society of Australia and New Zealand, December 2005, pp. 1382-1388.
•Lorentz, S.A. 2001. Hillslope Monitoring on Molteno Formations of the northern Eastern Cape, South Africa. American
Geophysical Union Chapman Conference on State-of-the-Art Hillslope Hydrology. Oct. 8-12, 2001, Sunriver, Oregon, USA.
•Lorentz, S.A. & L.J. Esprey. 1998. Baseline hillslope study prior to afforestation in the Umzimvubu headwaters of the North
East Cape Province, South Africa. in: Kovar, K., Tappeiner, U., Peters, N.E. and Craig, R.G. (eds). Hydrology, Water Resources
and Ecology in Headwaters IAHS Publ. no.248:267-273.
•Lorentz, S.A., G.O. Hughes and R.E. Schulze. 2003. Techniques for estimating groundwater recharge at different scales in
Southern Africa. In: Xu, Y. and Beckman, H.E. (Eds) Groundwater Recharge Estimation in Southern Africa. UNESCO IHP Series
No 64, UNESCO, Paris, France. ISBN 92-9220-000-3. Chapter 11, 149-164.
•Roberts, V.G., M. Hensley, A.L. Smith-Baillie & D.G. Patterson. 1996. Detailed soil survey of the Weatherley catchment.
ISCW Report No. GW/A/96/33. ARC − Institute for Soil, Climate & Water, Pretoria.
•Van Huyssteen, C.W., M. Hensley, P.A.L. le Roux, T.B. Zere & C.C. du Preez. 2005a. The relationship between soil water
regime and soil profile morphology in the Weatherley catchment, an afforestation area in the north-eastern Eastern Cape. WRC
Report No K5/1317. WRC, Pretoria.
•Van Huyssteen, C.W., M. Hensley & P.A.L. le Roux. 2005b. The relationship between soil morphology and soil water
regime: Preliminary results in the Weatherley catchment. S. Afr. J. Plant & Soil, 21:240-244.
•Van Huyssteen, C.W., M. Hensley & P.A.L. le Roux. 2006a. Interpretation of digital soil photographs using spatial analysis:
I. Methodology. S. Afr. J. Plant & Soil, 23:7-13.
•Van Huyssteen, C.W., M. Hensley & P.A.L. le Roux. 2006b. Interpretation of digital soil photographs using spatial analysis:
II. Application. S. Afr. J. Plant & Soil, 23:14-20.
•Van Huyssteen, C.W., M. Hensley & P.A.L. le Roux. 2006c. Refining the interpretation of orthic A horizons in South Africa.
Euras. Soil Sci., In Press.
•Wenninger, J., S. Uhlenbrook, & S. Lorentz. 2006. Identification of runoff generation processes using combined
hydrometric, tracer and geophysical methods in a headwater catchment in South Africa. J of Hydrology. (In press).

15

Extraterrestrial Hydropedology
Corner

Water is Needed to Make Soil Clumpy?!
Soil on Mars can be a bit clumpy, as shown in the image above after the soil was compacted by the wheels
of NASA's Mars Exploration Rover Spirit. The light-colored material may be a global layer of airfall dust.
Water is needed to make soil clumpy (dry sand cannot stick together; even oven-dried soil has to have water
to bind particles together to start with). Image credit: NASA/JPL/Cornell/USGS.

The graph above compares amounts of magnesium and sulfur in the soil lining the trenches dug by the
Mars Exploration Rover Spirit on sols 114 and 140 (April 28 and May 25, 2004) at Gusev Crater.
Measurements were taken of the soil at the surface, floor and walls of the trench dug on sol 140 (squares),
and at the surface and floor of the trench dug on sol 114 (diamonds). Non-trenched soil samples from
Gusev Crater are represented as dots. The more recently made trench is located near the base of the
"Columbia Hills." Because concentrations of magnesium and sulfur occur in the same ratio throughout the
trench dug on sol 140, it is believed that the soil there contains the salt magnesium sulfate. The walls of this
trench appear to contain the highest concentrations of the salt. The trench from sol 114 may also possess
magnesium sulfate, but the data is less clear. These data were taken by Spirit's alpha particle X-ray
spectrometer. One possible explanation for these findings is that water percolated through underground
material and dissolved out minerals, then as the water evaporated near the surface, it left concentrated salts
behind. Image credit: NNASA/JPL/Cornell/Max Planck Institute.
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Jobs!

Faculty

Penn State University - Assistant/Associate Professor of Pedology. Dept. of Crop and Soil Sciences. The
candidate is expected to develop a strong externally funded research program. Appropriate research areas include soil
genesis, classification, mapping, and morphology (including geomorphology). Research approaches oriented to
understanding and interpreting fundamental soil processes are highly desired. Research applications could involve a
wide variety of land use and environmental quality issues such as watershed management, nutrient management,
functions of wetlands and riparian zones, stormwater fate in urbanized areas, sustainable agricultural production, food
security, land reclamation and afforestation, and soil carbon storage and climate change. Intradepartmental,
interdepartmental, and intercollege interaction and collaboration will also be necessary. The candidate is expected to
teach one intermediate and one advanced course in pedology and related disciplines per year, to coordinate the
development of field skills by our undergraduates (e.g., soil judging), to facilitate participation by our graduate students
in the one-week summer Northeast pedology field trip, to direct the studies of graduate students, and to interface with
the Soil Survey component of USDA-NRCS at the state, regional, and national level and with the PA Association of
Professional Soil Scientists (PAPSS). More info at: http://cropsoil.psu.edu/pdf/pedology_faculty_position.pdf.
Deadline: February 1, 2007 or until a qualified candidate is identified.

University of Nevada, Las Vegas – Assistant Professor of Pedology. The Department of Geoscience.
Preference will be given to candidates who conduct research in Arid Soil Processes. Duties include teaching
undergraduate/graduate level courses in soil chemistry/biogeochemistry, graduate courses in their research specialty, an
undergraduate introductory geoscience course, and assist in directing a large Soil Analytical Laboratory. Applicant
must have a Ph.D. from an accredited college or university in Soil Science or related field. For more information see
http://geoscience.unlv.edu/. Deadline: November 30, 2006.

Colorado State University - Assistant Professor: Irrigation/Water Science. Department of Soil and Crop
Sciences, Fort Collins, CO. The tenure track position involves teaching (30%), research (50%) and extension (20%).
This is one of four water-related faculty positions being filled across several departments within the next year,
reflecting a major commitment at Colorado State to address problems associated with water, agriculture, and urban
development in Colorado. A Ph.D. in soil science, agronomy, crop sciences, water resources, irrigation engineering,
hydrology, agricultural microclimatology or closely related field is required. The selected candidate will be expected to
develop a strong, innovative, externally funded, interdisciplinary research-extension program in irrigation/water
management
of
intensively
managed
ecosystems
and
urban
landscapes.
More
info
at:
http://www.soilcrop.colostate.edu. Deadline: 15 February, 2007.

University of Florida - Biogeochemist: Wetlands & Aquatic Systems. The Soil and Water Science
Department. This 12-month tenure-track position involves 70% research and 30% teaching. The incumbent will be
expected to develop a productive, extramurally-funded interdisciplinary research program in wetlands, springs, lakes,
and estuaries. Teaching responsibilities include one undergraduate introductory course on environmental
biogeochemistry, a graduate course, and a 2-week team-taught field course on South Florida Ecosystems. Basic
qualifications include a Ph.D. in Soil and Water Science, Wetland Science, Limnology, or a closely related field with
emphasis
in
wetlands
and
aquatic
sciences.
For
additional
details
see:
http://personnel.ifas.ufl.edu/statevacancies_Tenure.htm. Review begins on January 15, 2007.
Princeton University – Assistant Professor in Hydrology. Dept. of Civil and Environmental Engineering. We seek
candidates with a background in hydrology, ecohydrology, biogeosciences, or closely related fields, to participate in a
university-wide research initiative focused on water in Sub-Saharan Africa. We particularly seek candidates whose
research and teaching focuses on the hydrology of arid regions and savannas, development of sustainable water
resources, and/or restoration of degraded arid ecosystems, and with an interest in carrying out fieldwork. Of special
interest for this position is access to the Mpala Wildlife conservation research center, a 48,000 acre wildlife
conservancy in Laikipia, Kenya, where much of the field research of the new university-wide initiative on "Poverty,
Water, Savannas and Society in Sub-Saharan Africa" will be focused. Candidates must have a strong record of research
accomplishment and a serious interest in teaching at the undergraduate and graduate level. Deadline: Dec. 1, 2006.

http://www.Hydrology-Jobs.com/ Free listings and weekly Hydrology Job Finder newsletter, the largest allfree Hydrology employment newsletter in the world. This web site also a collection of "must have" job tool.
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Ph.D. Assistantship in Hydropedology. Department of Crop and Soil Sciences, The Pennsylvania State
University, University Park, PA. A motivated student is sought to pursue a Ph.D. in hydropedology, with an
emphasis on integrated interdisciplinary and technology-enhanced approaches to research and teaching at
the interface between pedology, hydrology, and landscape/geomorphology. This project, funded by the
USDA, is intended to educate the next generation of soil scientists and hydrologists. Because the dearth of
effective and compelling visualizations of the complex landscape-soil-water interactions underfoot limits
students’ interest in integrated soil and water sciences, this project will pay particular attention to creative
scientific visualizations, based on innovative research, to enhance the learning and research of
hydropedology. Applicants must be good at computer technologies (particularly scientific visualization
methods and geospatial technologies) as well as have a strong interest in fundamental process-oriented
research. Applicants should have adequate training in soil science, hydrology, geosciences, or a related
discipline. Demonstrated excellence in technical, oral, written, and interpersonal communication skills is
expected. Consideration of candidates will start immediately and the assistantship may start as early as
Spring 2007. Applications will be accepted until a qualified candidate is appointed. If interested, please
contact Dr. Henry Lin at henrylin@psu.edu. More info at: http://cropsoil.psu.edu/lin_phd_assistantship.pdf.
Graduate Assistantship (Ph.D. or M.S.) – Soil Science – soil physics/hydropedology. A graduate
assistantship is available for Spring 2007 admission to a Ph.D. or M.S. program. The candidate will be part
of research program that is working to improve the ability to spatially and temporally quantify soil
properties across watersheds and to improve understanding of water transport processes affected by the
variation of these soil properties. More specifically, the goal of this research project is to improve the
accuracy of the hydrologic response of watershed management models by 1) developing a reliable method to
model soil cracking patterns across watersheds using readily measurable soil properties, and 2) quantifying
the effects of soil cracking at different scales on a landscape hydrology. As a part of this program, the
candidate will collect field measurements of soil cracking under different management conditions and use
these measurements to improve a current soil-water model that simulates water movement into the soil
profile and across the landscape. Through this research project, the recruited candidate will have the
opportunity to regularly interact with State and National leadership of the USDA Natural Resource
Conservation Service (NRCS) and gain experience presenting research at professional meetings. Interested
students should contact Dr. Cristine Morgan at 979.845.3603 or cmorgan@ag.tamu.edu. Application
documents include: 1) One-page letter of interests, 2) curriculum vitae, including GRE scores, TOEFL score
(if applicable), 3) name, address, and phone number of three professional references and 4) transcripts.
Research Assistant in Hydrogeophysics. Lancaster University, Dept. of Environmental Sciences. The
assistant will work on geophysics applied to small scale soil-water characterization, using a range of labbased experimental techniques including high speed multi-electrode electrical resistivity tomography and Xray Computed Tomography with a view to analyzing soil permeability and structure development under
grassland root systems. Candidate should have a first degree in Earth or Environmental Sciences and is
familiar with fundamental soil hydrological processes. If interest, contact Andrew Binley at
A.Binley@lancaster.ac.uk. More info at http://www.personnel.lancs.ac.uk/vacancydets.aspx?jobid=A758.
Graduate Fellowships: Vadose Zone Hydrology. Univ. of Nevada Las Vegas and Univ. of Nevada Reno
are recruiting three students (MS or Ph.D.). Fellowships will run from Jan 2007-Dec 2008 to qualified
students interested in laboratory, field, and/or numerical studies on the spatiotemporal variation in soil
moisture, soil-water-plant interactions, scaling effects of soil moisture on various hydrologic processes, and
solute transport in arid regions. This interdisciplinary research program involves faculty from across the
Nevada universities, providing students with an excellent opportunity to participate in a statewide research
effort. For more info, please contact Dr. Michael Young (michael@dri.edu), Dr. Zhongbo Yu
(zhongbo@unlv.nevada.edu),Dr. Scott Tyler (tylers@unr.edu). More info at http://hydro.nevada.edu/sephas/.
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Music of Soil!
IUSS Soil Song: We Call It Soil

You can download the MP3 (3.45’) of the 1st ever IUSS soil song “We call it soil” at http://www.iuss.org/.
This beautiful song was first sung at the closing ceremony of the 18th World Congress of Soil Science on
July 15, 2006 in Philadelphia. The following script is obtained from http://www.iuss.org/.
Music: "Boxturtle Bob" Chirnside. Lyrics: "Boxturtle Bob" Chirnside and Alfred Hartemink
We call it soil
Chorus
It is our life! We call it soil
It is the stuff, in which we toil
From soil we've sprung, to soil we'll go
Protect the soil of this earth so we can grow
Verse I
From the podsols beneath snow drifts
To aridisols where few crops live
Soil is as varied, as the rainbow
And is as precious as a rainbow's pot of gold
Chorus
Verse II
Some soils are dry, some soils are wet
Some soils are fertile and from them high yields you get
But if you don't, give to the soil
Then you will not reap a thing for all your toil
Chorus
Verse III
We study chelates, leachates and porosity
We learn our muck and peat and mineralogy
Some study urban, some study rural
And we can tell just by the smell who's in manural
Chorus
Verse IV
Soils are just like, humanity
With yellow, brown, red, black and white, you'll see
That some are dull, and some are gray
And can fall prey to greed of man that's our decay
Chorus
Verse V
A living world beneath our feet
It even lives, beneath our streets
With flora and fauna, so complete
That it can save us from the brownfields of defeat
Chorus (Out)
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Music of Water!
PUB Water Song: This PUB is your PUB

This song was first sung at the closing session of the USA PUB Workshop on Oct. 19, 2006 at Oregon State Univ. The
following script was provided by Ross Woods of National Centre for Water Resources in New Zealand.

Tune: This Land is Your Land, by Woody Guthrie
Words by Ross Woods, PUB USA meeting, Corvallis, 16-19 Oct 2006
Chorus
This PUB is your PUB, this PUB is my PUB
From calibration, to a way cool theory
From random guessing, to reduced uncertainty
This PUB was made for you and me
Verse 1
As I was classifying a set of catchments
I saw above me a similarity index
I saw below me, a geology desti-na-tion
This PUB was made for you and me
Chorus
Verse 2
I’ve roamed and rambled in ungauged basins
To the sparkling soils of hydropedology
And all around me, thresholds were eve-ry-where
This PUB was made for you and me
Chorus
Verse 3
The sun was shining as I was scaling
The priors guessing and the dotties plotting
The fog was lifting and a voice came cha-n-ting
This PUB was made for you and me
Chorus
Verse 4
As I was measuring – I built a model
And that model said to me, you need more data
But the model was rejected, it wasn’t be-ha-vior-al
This PUB was made for you and me
Chorus
Verse 5
Inside the beltway, in the shadow of the NSF
Near the CUAHSI office, I see hydrologists
And some are grumblin’ but they’re determined
that this PUB’s still made for you and me
Chorus (x2)

Rockin’ Chairs
Water music is no stranger to folks in the College of Forestry at Oregon State University. You can view their
performance at http://www.cof.orst.edu/cof/fe/watershd/rockin_chairs/index.htm. You can also hear their
“masterpiece” – Why Get Up, Rockin’ Chairs.
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