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The presence of soluble salts, such as sodium chloride, in agricultural soils can

dramatically reduce crop yield. In irrigated agriculture, especially in arid and semi-
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arid areas, the buildup of salts in the soil profile is driven by several
evapotranspiration processes that remove water from soil pores while leaving salts

behind.

The accumulation of salts can be avoided by applying excess irrigation water, in
such a way that salts are leached below the root-zone. However, irrigating in excess

of crop requirements is increasingly contentious where water is scarce.

Globally, 40 percent of the total food is produced in irrigated farmland, which
represents only 20 percent of the total cultivated land!. Although global salinity
estimates are uncertain, the Food and Agriculture Organization indicates that
about a fifth of the world’s irrigated farmland is affected by salinity. Over half of
salt-affected irrigated soils are found in four countries: China, India, Pakistan, and
the United States!. In irrigated soils, salinity generally accumulates within the soil
profile and, less frequently, at the soil surface. Inventorying soil salinity at the state
and continental levels are essential for identifying and understanding drivers and
trends in soil salinity, understanding the economic impacts of this hazard?, and for

developing mitigation strategies and management plans.

Mapping soil salinity over large areas is challenging because of its complex spatial
variability. Remarkable gradients in salinity are often observed within individual
agricultural fields because of the natural variability that exists in soil properties
which affect water and salt movement through the soil. Across multiple fields,
additional variations occur due to a variety of factors, including irrigation practices
and water quality, agronomic practices, and soil tillage. Traditional soil surveys are
unable to identify short-range variability in salinity because soil cores are obtained
only every 1-1.5 km. Satellite imagery, on the other hand, is an ideal tool for

capturing short-scale variability over very large regions.
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In the past decade, several studies showed that it is possible to quantify the effect
of salt stress on agricultural vegetation by monitoring crop growth with remote
sensing at the regional scale. 3-5 Usually, multitemporal analysis of satellite
vegetation measurements are needed to separate the effects of salinity on crops
from the effects of other biotic and abiotic stressors. Different satellites and data-
analysis approaches have been used to map soil salinity. For example, Scudiero et
al. 6 used seven years of Landsat 7 imagery to map the root-zone soil salinity (i.e.,
salinity in the top 1.2 m of soil) across the western San Joaquin Valley in California,

USA (Figure 1).

Figure 1. Remote-sensing map of root zone (0 to 1.2 m) soil salinity for farmland in the west side of the San Joaquin
Valley, California, USA. Map by Scudiero et al. (2017). Credit: California Agriculture, University of California,

Volume 71 Number 4, page 233. Copyright 2017, The Regents of the University of California.

Landsat 7 has a spatial resolution of 30x30 m and it collects imagery at the same
location every 16 days. Zhang and colleagues 5 used 1-year of MODIS imagery for
assessing root-zone soil salinity in the Yellow River Delta, China. MODIS vegetation
monitoring is at 250 and 500 m resolution. Daily time-series can be obtained from
MODIS imagery. Daily data can capture vegetation growth dynamics than are not

observable with less frequent data, such as that from Landsat 7.

Future research efforts should focus on mapping and monitoring soil salinity at the
continental and global scales. The interaction of different crops with soil (salinity)
changes across the globe, because of several influencing factors, including weather.
Mapping salinity at such broad scales would entail using remote sensing over
diverse geographical regions. As a step towards that goal, the current remote
sensing approaches proposed in the scientific literature should be tested and

validated over different geographical and climatic regions of the world.
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In the recent article “Validating the use of MODIS time series for salinity
assessment over agricultural soils in California, USA,” published in the journal
Ecological Indicators, we tested the MODIS time-series approach proposed by
Zhang and colleagues 5 using a ground-truth soil salinity dataset from the western
San Joaquin Valley. The western San Joaquin Valley is semi-arid farmland
characterized by hot and dry summers and cool winters, whereas the Yellow River
Delta, where Zhang and colleagues conducted their research, has humid
continental and humid subtropical climates with dry winters and rainy summers.
Vegetation “greenness” can be monitored using several indices calculated from
MODIS imagery. In our study, we calculated the normalized difference vegetation
index (NDVI), the enhanced vegetation index (EVI), and the Canopy Response
Salinity Index (CRSI). The NDVI and EVI were also tested by Zhang and colleagues.
The CRSI was developed by the USDA-ARS U.S. Salinity Laboratory 7.

Our research showed that the methodology proposed by Zhang and colleagues
delivered accurate soil salinity estimates for soils in a climatic region that was
different from the one previously investigated. However, we found that the
vegetation indices have varying performances in the different regions. In the Yellow
River Delta, EVI was better than NDVI for salinity mapping; in California, CRSI was
better than NDVI, which was better than EVI. We improved the original
methodology proposed by Zhang et al. by using multiple-year data instead of data
from a single year; information from multiple growing seasons is needed to isolate
the effect of salinity from other stresses. Finally, we noted that the spatial
resolution of MODIS is not ideal for salinity assessment over California farmland:
agricultural fields are often smaller than the MODIS pixels, and higher resolution
remote sensing data are needed to address short-scale variations in soil patterns,

land use, and other factors. We invite fellow scientists to further evaluate and
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harmonize different remote sensing methodologies so that we can obtain accurate

(and much needed!) global inventories of agricultural soil salinity.

These findings are described in the article entitled Validating the use of MODIS
time series for salinity assessment over agricultural soils in California, USA,
recently published in the journal Ecological Indicators. The research summarized
above was conducted (ordered by affiliation) by Mohamed Allali, Hesham M El-
Askary, and Kristen Whitney from Chapman University, by Dennis L Corwin and
Todd H Skaggs from the USDA-ARS U.S. Salinity Laboratory, and by Elia Scudiero
from the University of California Riverside and the USDA-ARS U.S. Salinity

Laboratory.

References:

1. FAO ITPS (2015). Status of the World’s Soil Resources (SWSR). Main Report, Food and
Agriculture Organization of the United Nations and Intergovernmental Technical Panel

on Soils, Rome, Italy.

2. Welle, P. D., & Mauter, M. S. (2017). High-resolution model for estimating the economic
and policy implications of agricultural soil salinization in California. Environmental
Research Letters, 12(9). doi: 10.1088 /1748-9326 /aa848e

3. Scudiero, E., Corwin, D. L., and Skaggs, T. H. (2015). Regional-scale soil salinity
assessment using Landsat ETM+ canopy reflectance. Remote Sens. Environ. 169, 335-343.
doi: 10.1016 /j.rse.2015.08.026

4. Wu, W., Al-Shafie, W., Mhaimeed, A., Ziadat, F., Nangia, V., and Payne, W. (2014). Soil
salinity mapping by multiscale remote sensing in Mesopotamia, Iraq. IEEE J. Sel. Top.
Appl. 7,4442-4452. doi: 10.1109 /jstars.2014.2360411

5. Zhang, T., Qi, J., Gao, Y., Ouyang, Z., Zeng, S., and Zhao, B. (2015). Detecting soil salinity
with MODIS time series VI data. Ecol. Indic. 52, 480-489. doi:
10.1016 /j.ecolind.2015.01.004

6. Scudiero, E., Corwin, D. L., Anderson, R. G., Yemoto, K., Clary, W., Wang, Z. L., & Skaggs, T.
H. (2017). Remote sensing is a viable tool for mapping soil salinity in agricultural lands.
California Agriculture, 71(4), 231-238. doi: 10.3733 /ca.2017a0009

https://sciencetrends.com/mapping-soil-salinity-from-space-keeping-an-eye-on-degradation-of-the-worlds-farmland/ 5/10


https://www.chapman.edu/
https://www.ars.usda.gov/pacific-west-area/riverside-ca/us-salinity-laboratory/
https://www.ucr.edu/
https://www.ars.usda.gov/pacific-west-area/riverside-ca/us-salinity-laboratory/

4/4/2019 Mapping Soil Salinity From Space: Keeping An Eye On Degradation Of The World’s Farmland | Science Trends

7. Scudiero, E., Skaggs, T. H., & Corwin, D. L. (2014). Regional scale soil salinity evaluation
using Landsat 7, western San Joaquin Valley, California, USA. Geoderma Regional, 2-3, 82-
90. doi: 10.1016 /j.geodrs.2014.10.004

About The Author(s)

Elia Scudiero

"l am an Assistant Research Agronomist at the University of California Riverside, Environmental Sciences. I
carry out my research at the USDA-ARS, US Salinity Laboratory. I am a University of Padua (Italy) PhD
(Environmental Agronomy, 2013) graduate. My research interests include the use of geophysical (near-ground
and remote) measurements to characterize and model multi-scale (from field to national) agro-

environmental soil-plant processes to support sustainable agriculture and water management practices."

Todd H Skaggs

Todd H. Skaggs is a researcher affiliated with
Agricultural Research Service.

https://sciencetrends.com/mapping-soil-salinity-from-space-keeping-an-eye-on-degradation-of-the-worlds-farmland/ 6/10


https://sciencetrends.com/author/elia-scudiero/
https://www.researchgate.net/profile/Elia_Scudiero
https://sciencetrends.com/author/elia-scudiero/
https://www.researchgate.net/scientific-contributions/22288427_Todd_H_Skaggs
https://sciencetrends.com/author/todd-h-skaggs/

4/4/2019 Mapping Soil Salinity From Space: Keeping An Eye On Degradation Of The World’s Farmland | Science Trends

Dennis L. Corwin

Dennis L. Corwin is a Research Soil and Environmental Scientist at U.S. Salinity Laboratory - USDA-

Agricultural Research Service.

"Pioneer in the use of advanced information technology (e.g., geophysical techniques, GIS, spatial statistics,
model-based sampling design, uncertainty analysis, remote imagery, etc.) to model and map NPS pollutants,
particularly soil salinity. Pioneer in the development of ECa-directed soil sampling to characterize soil spatial
variability for applications in field to regional-scale salinity assessment, solute transport modeling, precision

agriculture, and degraded water reuse impact assessment."

Leave a Reply

Your email address will not be published. Required fields are marked *

Comment

Name *

Email *

https://sciencetrends.com/mapping-soil-salinity-from-space-keeping-an-eye-on-degradation-of-the-worlds-farmland/ 7/10


https://sciencetrends.com/author/dennis-l-corwin/
https://www.researchgate.net/profile/Dennis_Corwin
https://sciencetrends.com/author/dennis-l-corwin/

4/4/2019 Mapping Soil Salinity From Space: Keeping An Eye On Degradation Of The World’s Farmland | Science Trends

ADVERTISEMENT

Weeding Wisely by B

Roundup, the Usual Suspects

The American tort system has gene
many litigation campaigns and com
verdicts

weedingwisely.com

Editor's Picks

» Small-Scale Or Industrial Plantations? Consumers Must Choose Wisely: Which Oil Palm Production System
Can Better Protect Biodiversity?

Biases In Wildlife And Conservation Research

v

v

Can Tardigrades Theoretically Survive On Exoplanets?

v

Transformation Of CO2 To Multi-Carbon Products Using Electrocatalysis

» Your Environment Is Part Of Your Mind

v

Exploring Virus-Host Interaction Between Influenza A Virus And The Human Lung

Read This Next

EARTH & ENVIRONMENT

https://sciencetrends.com/mapping-soil-salinity-from-space-keeping-an-eye-on-degradation-of-the-worlds-farmland/ 8/10


https://googleads.g.doubleclick.net/aclk?sa=L&ai=C1xMR1VSmXJHbH4q0BKvanMgL1cPf51WLqNiS2gjAjbcBEAEg0q7sFmDJ1tmN_KT4FMgBAagDAcgDwwSqBOoBT9CTCxZvzEtJ9KPHG60hjkUtHrfCUbPilMZmeTk75K7FTwXVyll49O35PkmZ8bI0IRtfcSHwtjcjJEX9E_afsLmz8LqeZAZRpIVBLtJWNDy7UJ8yADOYb-caZOTNaa82bEvhpzafD28vPU1-w4UJuF2l0CpRT7RxYolTEku3PkSFeNjwe8L6aldCrvQ-M8LYDvZ7LpEp7k72VFWm8aP4f0vouFbB8rFlZsFoHPygH6J8yBuIc9cCypbv-6P7mAqmYOfmuff16XKY8kNTlPD2GwBeKh_p8BwKmi0XR-HuDZr9GFSt4k9-xYYCoAZRgAeA0IaSAagHjs4bqAfVyRuoB-DTG6gHqAaoB9nLG6gHz8wbqAemvhvYBwHSCAcIgGEQARgCsQndFP_Zlu-ToYAKAdgTFYgUBQ&ae=1&num=1&sig=AOD64_1UA9lvavlwzCrkEreIpKfdajnqCQ&client=ca-pub-3193318543147181&adurl=https://weedingwisely.com/roundup-the-usual-suspects
https://googleads.g.doubleclick.net/aclk?sa=L&ai=C1xMR1VSmXJHbH4q0BKvanMgL1cPf51WLqNiS2gjAjbcBEAEg0q7sFmDJ1tmN_KT4FMgBAagDAcgDwwSqBOoBT9CTCxZvzEtJ9KPHG60hjkUtHrfCUbPilMZmeTk75K7FTwXVyll49O35PkmZ8bI0IRtfcSHwtjcjJEX9E_afsLmz8LqeZAZRpIVBLtJWNDy7UJ8yADOYb-caZOTNaa82bEvhpzafD28vPU1-w4UJuF2l0CpRT7RxYolTEku3PkSFeNjwe8L6aldCrvQ-M8LYDvZ7LpEp7k72VFWm8aP4f0vouFbB8rFlZsFoHPygH6J8yBuIc9cCypbv-6P7mAqmYOfmuff16XKY8kNTlPD2GwBeKh_p8BwKmi0XR-HuDZr9GFSt4k9-xYYCoAZRgAeA0IaSAagHjs4bqAfVyRuoB-DTG6gHqAaoB9nLG6gHz8wbqAemvhvYBwHSCAcIgGEQARgCsQndFP_Zlu-ToYAKAdgTFYgUBQ&ae=1&num=1&sig=AOD64_1UA9lvavlwzCrkEreIpKfdajnqCQ&client=ca-pub-3193318543147181&adurl=https://weedingwisely.com/roundup-the-usual-suspects
https://googleads.g.doubleclick.net/aclk?sa=L&ai=C1xMR1VSmXJHbH4q0BKvanMgL1cPf51WLqNiS2gjAjbcBEAEg0q7sFmDJ1tmN_KT4FMgBAagDAcgDwwSqBOoBT9CTCxZvzEtJ9KPHG60hjkUtHrfCUbPilMZmeTk75K7FTwXVyll49O35PkmZ8bI0IRtfcSHwtjcjJEX9E_afsLmz8LqeZAZRpIVBLtJWNDy7UJ8yADOYb-caZOTNaa82bEvhpzafD28vPU1-w4UJuF2l0CpRT7RxYolTEku3PkSFeNjwe8L6aldCrvQ-M8LYDvZ7LpEp7k72VFWm8aP4f0vouFbB8rFlZsFoHPygH6J8yBuIc9cCypbv-6P7mAqmYOfmuff16XKY8kNTlPD2GwBeKh_p8BwKmi0XR-HuDZr9GFSt4k9-xYYCoAZRgAeA0IaSAagHjs4bqAfVyRuoB-DTG6gHqAaoB9nLG6gHz8wbqAemvhvYBwHSCAcIgGEQARgCsQndFP_Zlu-ToYAKAdgTFYgUBQ&ae=1&num=1&sig=AOD64_1UA9lvavlwzCrkEreIpKfdajnqCQ&client=ca-pub-3193318543147181&adurl=https://weedingwisely.com/roundup-the-usual-suspects
https://googleads.g.doubleclick.net/aclk?sa=L&ai=C1xMR1VSmXJHbH4q0BKvanMgL1cPf51WLqNiS2gjAjbcBEAEg0q7sFmDJ1tmN_KT4FMgBAagDAcgDwwSqBOoBT9CTCxZvzEtJ9KPHG60hjkUtHrfCUbPilMZmeTk75K7FTwXVyll49O35PkmZ8bI0IRtfcSHwtjcjJEX9E_afsLmz8LqeZAZRpIVBLtJWNDy7UJ8yADOYb-caZOTNaa82bEvhpzafD28vPU1-w4UJuF2l0CpRT7RxYolTEku3PkSFeNjwe8L6aldCrvQ-M8LYDvZ7LpEp7k72VFWm8aP4f0vouFbB8rFlZsFoHPygH6J8yBuIc9cCypbv-6P7mAqmYOfmuff16XKY8kNTlPD2GwBeKh_p8BwKmi0XR-HuDZr9GFSt4k9-xYYCoAZRgAeA0IaSAagHjs4bqAfVyRuoB-DTG6gHqAaoB9nLG6gHz8wbqAemvhvYBwHSCAcIgGEQARgCsQndFP_Zlu-ToYAKAdgTFYgUBQ&ae=1&num=1&sig=AOD64_1UA9lvavlwzCrkEreIpKfdajnqCQ&client=ca-pub-3193318543147181&adurl=https://weedingwisely.com/roundup-the-usual-suspects
https://googleads.g.doubleclick.net/aclk?sa=L&ai=C1xMR1VSmXJHbH4q0BKvanMgL1cPf51WLqNiS2gjAjbcBEAEg0q7sFmDJ1tmN_KT4FMgBAagDAcgDwwSqBOoBT9CTCxZvzEtJ9KPHG60hjkUtHrfCUbPilMZmeTk75K7FTwXVyll49O35PkmZ8bI0IRtfcSHwtjcjJEX9E_afsLmz8LqeZAZRpIVBLtJWNDy7UJ8yADOYb-caZOTNaa82bEvhpzafD28vPU1-w4UJuF2l0CpRT7RxYolTEku3PkSFeNjwe8L6aldCrvQ-M8LYDvZ7LpEp7k72VFWm8aP4f0vouFbB8rFlZsFoHPygH6J8yBuIc9cCypbv-6P7mAqmYOfmuff16XKY8kNTlPD2GwBeKh_p8BwKmi0XR-HuDZr9GFSt4k9-xYYCoAZRgAeA0IaSAagHjs4bqAfVyRuoB-DTG6gHqAaoB9nLG6gHz8wbqAemvhvYBwHSCAcIgGEQARgCsQndFP_Zlu-ToYAKAdgTFYgUBQ&ae=1&num=1&sig=AOD64_1UA9lvavlwzCrkEreIpKfdajnqCQ&client=ca-pub-3193318543147181&adurl=https://weedingwisely.com/roundup-the-usual-suspects
https://sciencetrends.com/small-scale-or-industrial-plantations-consumers-must-choose-wisely-which-oil-palm-production-system-can-better-protect-biodiversity/
https://sciencetrends.com/biases-in-wildlife-and-conservation-research/
https://sciencetrends.com/can-tardigrades-theoretically-survive-on-exoplanets/
https://sciencetrends.com/transformation-of-co2-to-multi-carbon-products-using-electrocatalysis/
https://sciencetrends.com/your-environment-is-part-of-your-mind/
https://sciencetrends.com/exploring-virus-host-interaction-between-influenza-a-virus-and-the-human-lung/
https://sciencetrends.com/small-scale-or-industrial-plantations-consumers-must-choose-wisely-which-oil-palm-production-system-can-better-protect-biodiversity/
https://sciencetrends.com/biases-in-wildlife-and-conservation-research/
https://sciencetrends.com/earth-environment/
https://sciencetrends.com/earth-environment/

4/4/2019

Mapping Soil Salinity From Space: Keeping An Eye On Degradation Of The World’s Farmland | Science Trends

Small-Scale Or Industrial Plantations?
Consumers Must Choose Wisely:
Which Oil Palm Production System
Can Better Protect Biodiversity?

By TEE SZE LING & BADRUL AZHAR
MARCH 28, 2019

SPACE

Can Tardigrades Theoretically Survive
On Exoplanets?

By MADHU KASHYAP JAGADEESH
MARCH 28, 2019

Biases In Wildlife And Conservation
Research

By LAURA TENSEN MARCH 28, 2019

ENERGY & MATTER

Transformation Of CO2 To Multi-
Carbon Products Using
Electrocatalysis

By ZHENYU SUN MARCH 28, 2019

Science Trends | Explore More

Science Trends is a free platform that connects scientists and their peer-reviewed research with a global

audience through self-directed press releases.

ISSN: 2639-1538 (online)

About Advertising Contact

Policy

Y in
Editorial Privacy Policy Share Your Terms Of
Policies Research Service

https://sciencetrends.com/mapping-soil-salinity-from-space-keeping-an-eye-on-degradation-of-the-worlds-farmland/

9/10


https://sciencetrends.com/can-tardigrades-theoretically-survive-on-exoplanets/
https://sciencetrends.com/transformation-of-co2-to-multi-carbon-products-using-electrocatalysis/
https://www.facebook.com/sciencetrends/
https://twitter.com/sciencetrend
https://www.linkedin.com/company/sciencetrends
https://sciencetrends.com/about/
https://sciencetrends.com/advertising-policy/
https://sciencetrends.com/contact/
https://sciencetrends.com/editorial-policies/
https://sciencetrends.com/privacy-policy/
https://sciencetrends.com/feature-your-research-on-science-trends/
https://sciencetrends.com/terms-of-service/
https://sciencetrends.com/small-scale-or-industrial-plantations-consumers-must-choose-wisely-which-oil-palm-production-system-can-better-protect-biodiversity/
https://sciencetrends.com/author/tee-sze-ling
https://sciencetrends.com/author/badrul-azhar
https://sciencetrends.com/small-scale-or-industrial-plantations-consumers-must-choose-wisely-which-oil-palm-production-system-can-better-protect-biodiversity/
https://sciencetrends.com/biases-in-wildlife-and-conservation-research/
https://sciencetrends.com/author/laura-tensen
https://sciencetrends.com/biases-in-wildlife-and-conservation-research/
https://sciencetrends.com/space/
https://sciencetrends.com/can-tardigrades-theoretically-survive-on-exoplanets/
https://sciencetrends.com/author/madhu-kashyap-jagadeesh
https://sciencetrends.com/can-tardigrades-theoretically-survive-on-exoplanets/
https://sciencetrends.com/energy-matter/
https://sciencetrends.com/transformation-of-co2-to-multi-carbon-products-using-electrocatalysis/
https://sciencetrends.com/author/zhenyu-sun
https://sciencetrends.com/transformation-of-co2-to-multi-carbon-products-using-electrocatalysis/

4/4/2019 Mapping Soil Salinity From Space: Keeping An Eye On Degradation Of The World’s Farmland | Science Trends
© 2018 SCIENCE TRENDS

https://sciencetrends.com/mapping-soil-salinity-from-space-keeping-an-eye-on-degradation-of-the-worlds-farmland/ 10/10



