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Soil Physics: Present and Future
Li Baoguo' Ren Tusheng' Liu Gang' ZhouHu® Shang Jianying' Shen Chongyang' Huang Feng'
Wang Gang' Li Guitong'
(1 College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China;
2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing, 210008, China)
Abstract The problems related to human living conditions, food security, resources, and environments are facing great chal-
lenges and attracting a lot of interest. Soil science and soil physics research is becoming more and more important. This paper
attempts to introduce the new definition, directions, and trends of soil physics at international soil science in the recent years,
including the new developments and relevant theme extensions according to International and America Soil Science Society.
Those trends show that soil physics development must be related to the current relative environmental and ecological problems
and topics, including food security, hydrology, soil and water contamination and prevention, and ecological issues. The hot is-
sues and promising areas related to soil security and several critical soil physics questions are also discussed. The primary fo-
cus is on the following six longstanding or emerging aspects in soil physics that contain key unsolved problems: (1)soil struc-
ture, in which the new research methods of soil structure characterization are reviewed from aggregates to field scales; (2)soil
water monitoring and movement simulation, in which different scale of soil water monitoring methods (containing heat-pulse
method, cosmic-ray neutrons sensor, GNSS-R remote techniques, and actively heated fiber optic method) , soil-water unsteady

flow theory, and related modeling issues are summarized; (3)farmland hydrology and water productivity, in which agricultural
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green and blue water characteristics and the mechanisms of regulating and promoting green and blue water pro-
ductivity are described at various agricultural field scales; (4) contaminant and colloid fate and transport in
soils, in which the trends and developments of contaminant (such as microbes, radionuclide, persistent organic
pollutants, antibiotics, and facilitated colloids) transport under micro, batch, column, and field scales are
showed; (5) soil biophysics, in which the interaction mechanisms, new methods, and developed models be-
tween soil physical process and soil livings are laid out; (6)biochar effect on soil physical property and its relat-
ed mechanism of lowering soil bulk density, and increasing aggregates, soil water retention capability, soil satu-
rated conductivity, and so on. In summary, the future perspectives of soil physics are looked over from the
points of science development and the greatest national demands. To contribute to soil, water, food, and ecolo-
gy security in the nation and society, it is very important for soil physicists to promote and develop the relevant
theories and models of soil-water, solute, and contaminant transport and transformation, and to build the cou-
pling models between soil structure, and water movement and solute cycling (such as carbon and nitrogen ) at
different spatial and temporal scales.

Keywords soil physics, soil and water resources, soil security, critical zone
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