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The Sustainable World
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By 2050 we will be using
TWICE as many natural
resources as the Earth

can replenish.
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Soil Physics—Past, Present, and Future

0 THE OHIO STATE UNIVERSITY Carbon Management and
T ———— Sequestration Center

0 THE OHIO STATE UNIVERSITY Carbon Management and
A S Sequesiration Center

MAJOR ADVANCES IN SOIL SCIENCE SINCE 1850s

ORIGIN OF SOIL SCIENCE

« Increase in knowledge base about soil processes and
+ |temerged as a discipline in mid-1800s dynamics, and theoretical principles

' Bl ; « Development of analytical methods and instruments
+ ltis based on basic sciences of geology, chemistry,

physics, biology, mathematics, ecology, hydrology, + Creation of major sub-disciplines (e.g., chemistry, physics,
geostatistics etc. pedology, biochemistry, microbiology, ecology, environmental
science)

+ Numerous scientific advances have been made since . . - )
3 : 5 « Expanding application of soil, science beyond agriculture (e.g.,
1950s with strong impacts on food production and climate, water, engineering, biology, human health ,

environmental quality. archaeology, art and culture).

Interaction of soil physics with basic and applied science

Hydrology Physics,
Soil Mecha ics Climatolgy Physical
Chemistry

SOIL Remote Sensing Sustainable

.| GIS, Fuzzylogic Use of Soil and
Neural Network Water Resources

PHYSICS

Geosciences Plant Agricultural
Sciences Engineering
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INTRODUCTION TO SOIL PHYSICS
S.W. Duiker and D.D. Fritton The Department of Crop and Soil Sciences,
Pennsylvania State University, Pennsylvania, USA.
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Guest Editors’ Introduction

Soil physics: new approaches and emerging challenges

Introduction ‘advocaling refinements o the approach (Whalley, 1993; Malicki
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ben applied to the study of soil physical sructur in & number
of recent papers i the journal (Jacger et al., 2009: Papadopouios
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1. Applications of X-ray computed tomography
2. A robust approach for determination of the macro-porous

3. Non-invasive characterization of pore-related and elastic
4. Transitions of water-drop impact behaviour

5. Pore shape and organic compounds drive major changes

6. A dual-porous, inverse model of water retention to study biological and hydrological

7. Soil structure and greenhouse gas emissions
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»  France, Engineer, Water delivery and treatment

»  Darcy’s Law for saturated flow in porous media (1856)
Henry Darcy
1803-1858

»  See Dr. Glenn Brown’s website for additional information.

England

Robert Warington
1837-1903 > Professor of Rural Economy

> First soil physics book, 1900

»  United States, Physicist, USDA Bureau of Soils

i, rﬂ'l F’“" “The mechanics of soil moisture”, 1897
Lyman Briggs »  Three types of water

1874-1963
»  Gravitation, Capillary, Hygroscopic
» Head of “The Uranium Committee”, 1939
3 »  United States, Physicist, Bureau of Soils
Edgar Buckingham i »  “Studies on the movement of soil moisture”, 1907
1867-1940 »  Introduced “capillary potential”, “conductivity”, and moisture diffusivity,
2 »  Showed that capillary potential and conductivity were functions of s
moisture
»  Extended Darcy’s law to unsaturated flow
»  Buckingham IT-theorem of dimensional analysis
. »  Utah State Univ., Physicist
Willard Gardner il »  Developed the tensiometer, 1922
1883-1964

[ - »  Developed first pde for horizontal, unsaturated flow, 1920

»  Introduced Don Kirkham and many others to soil physics

»  Utah State Univ., lowa State Univ., and USDA Salinity Lab at Riverside, CA, Ph
Lorenzo Richards
1904-1993

»  “Capillary conduction of liquids through porous mediums”, 1931
» Introduced the Richards equation still used today

»  Later helped define “field capacity” and “permanent wilting point”

John R. Philip
1927-1999

> Australia, Civil Engineer
» “The theory of infiltration”, seven papers, 1957-58

»  Pioneered analytical solutions for infiltration

> “Moisture movement in porous materials under temperature gradients”, 1957 with de Vri

Towa State University, Joint appointment in physics and in soils

Don Kirkham
1908-1998

Pioneered the application of soil water theory to agricultural drainage, 1950-1970

Developed method to determine soil moisture by neutron scattering with Wilford Gar

v VvV v Vv

Namesake of the annual Kirkham Award
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Don and Betty Kirkham Award Recipients

1998 Rien van USDA Salinity Lab Soil hydraulic functions
Genuchten
1999 Bill Jury UC Riverside Transfer function models
2000 Brent Clothier HortResearch, NZ Field measurement techniques
2001 Dani Or Utah State, Uconn, and now  Pore scale phenomena
ETH, Zurich
2002 Bob Horton lowa State Univ. Coupled heat, water, and solute transport
2003 Jan Hopmans UC Davis Lab techniques for soil hydraulic
characterization

2004 Laj Ahuja USDA Fort Collins Root Zone Water Quality Model
2005 Jirka Simunek UC Riverside HYDRUS
2006 Per Moldrup Aalborg Univ., Denmark Gas diffusion
2007 Yakov Pachepsky  USDA Beltsville Pedotransfer functions

P! S pale 5,505 oyl

IWAA 50,05V B8 Lol oK

° °
Soil Physics
A..Hanks GL.Asheroft Aariatesl s Emvrenmenial & Applications

Applied e
Soil Physics Y

‘App ication of
Soil Physics in

Environmental

il Analyses
[‘ /‘/ “"sg) { e.m\mmq%mmngmdmu

Vac i

Integration

Sustainable
Management
of Soil and
Environment

10



9/5/2019

&b yhrodommo Aoz i (SRS Waedd Il /S G 38
IVOR (o pod olBlidls il jLics! YA% axino sluxi

Where do soil physicists publish?

Agronomy Journal
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The Future of Soil Physics
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The Faculty of Soil Science of Lomonosov Moscow State University invites you to participate in th
Scientific Conference:

"Key concepts of soil physics: development, future prospects and current applications"

The conference was held at The Lomonosov Moscow State University, Faculty of Soil Science on Ma

Planned areas of scientific reports (sections):
The conference considered the following questions:

. Physics of the soil’s solid phase: surface phenomena, dispersion, structure and pore space of soils
. Fundamental and applied aspects of soil hydrophysics (hydrology)
. Migration of toxicants and salts in soil
. Physical conditions of living and their influence on soil biota
. Mathematical modeling in soil science
. Recultivated and urban soils
. Spatio-temporal heterogeneity and soil evolution
. Temperature regime of soils and cryogenesis questions
. Substance and energy flows in the soil and landscape
10 Scientific and applied aspects of land reclamation
11. Modern challenges of applied soil physics: food security, digital (smart) agriculture

O 0Nk WN =

13
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CSSS As the conference of the European Confederation of Soil Science
W European Confoderation Societies (ECSSS), Eurosoil is the soil voice of Europe.
«of Soil Science Societies

'v' Eurosoil ‘2020‘aims to tackle e.g. thF: enVirpnmeI}tal, social, ecgnomical,
Y A and public policy goals related to / impacting soil use and services.

' v GENEV._Q
A Sl In line with our theme “Connecting People and Soil”, the Eurosoil
2020 Program will be structured around, but not limited to, selected
Sustainable Development Goals (SDGs) of the United Nations.
Therefore, apart from soil scientists, we welcome contributions from
stakeholders as well as related scientific fields (medicine, economy,
social sciences, and others).
Sessions and workshops reporting transdisciplinary research, enhancing
scientific relevance by integrating across disciplines or engaging diverse
stakeholders in research, education, restoration, policy, management,
and protection of soil are encouraged. Special sessions or workshops
could address if and how research meets or responds to public interests
or needs, actions taken to increase research “impact” or relevance, and
how actions affect research.

/ 16" Iranian Soil Science Congress
u ] L/ .

(€3 T -
S Gl’lsjyluuln,l,...,-«_ st

First Iranian’s Student Festival, Voice of Soil

University of Zanjan, August 27-29, 2019
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Corporate Governance

Supervises our business management to
ensure fairness, transparency and
accountability in accordance with its
business philosophy “Adherence to
Faimess”.

@ Good corporate governance
@ Risk management

> Corporate
@ Disclosure and reporting

Governance

Environment

Society

Environment

Commits to conservation of the environment
and natural resources, using resources

wisely and maintaining ecological balance.

@ Energy and climate change

@ Water management

@ Waste management

@ Biodiversity and ecosystem

@ Environmentally friendly products and services
@ Logistics management

Economy

Creates values not exclusively for
profitabi , but creates mutual benefits
for all stakeholders.
® Contributes to national economic
growth through value generated
by our operations
® Income distribution among
our stakeholders

Society

Conducts business with ethics and
concern for social responsibility.
Participates in improving the quality
of life where SCG operates.

® Community investment and donation
@ Labor practices and human rights

® Human resources and human capital
development

Health and safety
Stakeholder engagement
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