Al and Machine Learning
In earth system sciences

Data on various aspects of the earth —
earthquakes, land use, rainfall, tempera-
ture, atmospheric circulation, cyclones,
soil parameters, groundwater, satellite
images, etc. —have been growing at an
exponential rate. Most such data are easily
available to researchers. But the sheer
volume of data, the number of parame-
ters involved in these phenomena as
well as the lack of clarity on the inter-
connectedness between the parameters
and the physics involved, make it diffi-
cult to convert the data into knowledge —
knowledge necessary to plan agricultural
activities, to anticipate hazards, to miti-
gate disasters...

Meanwhile, the field of machine learn-
ing and artificial intelligence has also
been growing rapidly — especially in re-
cent years. Which type of machine learn-
ing and artificial intelligence algorithms
can be used by earth system sciences?
What are the tools that are already avail-
able? What type of problems can be
tackled? What are the opportunities for
earth scientists to learn the skills neces-
sary to tackle the problems? What are
the research areas emerging due to the
marriage of artificial intelligence, machine
learning and earth system sciences?

The Review Article on page 1019,
which deals with these issues, is a must-
read for earth system scientists and for
innovators in digital technologies and
artificial intelligence. Researchers in other
fields who seek the excitement of scien-
tific progress will also enjoy the article.

Improving Soft Soils
Pervious concrete column

When oil storage tanks, embankments
and rigid foundations are to be construc-
ted on soft soils, to improve the load-
bearing capacity of the soil, a network of
stone compacted columns is created.
The columns not only act as drainage
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points, but they also enhance slope sta-
bility and prevent liquefaction by in-
creasing the soil’s shear strength.

But, in soft clay soils, granular mate-
rial penetrates the soft clay, and the soft
clay enters the column. This creates late-
ral bulges and the technique often fails
to provide the desired results.

A Research Article in this issue consi-
ders pervious concrete columns as an al-
ternative to stone columns. Using three-
dimensional numerical analyses, the re-
searchers show that the performance of
the pervious concrete column is much
better than that of the stone column.

The lateral bulge in the case of the
stone column is minimal beyond about
2.5 metres. So, even creating a compo-
site by topping up a stone column with a
pervious concrete column of appropriate
length can also overcome the problem of
stone column failure, argues the Res-
earch Article on page 1044 in this issue.

Dehydrating Medicinal Leaves
Open sun or solar dryer?

Green leaves, like mint, tulsi, stevia and
neem, used for medicinal purposes, have
to be dried to preserve, store and trans-
port them. This can be done by using
energy from biomass, fuel or electricity
and solar drying. But these methods
consume energy and produce pollution.
So farmers dry the leaves under the open
sun. Solar drying can speed up the
process and make it more efficient. But
by how much?

Researchers from the B.M.S. College
of Engineering, Bengaluru rigged up a
system: an aluminum frame, covered by
glass into which a black coated tray can
be slid. The dryer allowed air to flow
and to remove the moisture emanating
from the leaves in the tray.

The researchers used mint leaves,
with a high water content of about 80%,
for their experiments. To compare the
efficacy of their contraption with that of
open sun drying, they also dried mint

leaves on a thick polythene sheet under
the open sun. Both methods had thin
layers of mint leaves.

In ten hours of drying, the moisture
content in the leaves in the solar dryer
went down to about 8% whereas, under
the open sun, leaves still had more than
26% moisture. While the polythene
sheet attained a maximum of 39°C during
drying experiments, the black tray in the
solar dryer went up to 65 degrees. The
researchers also provide models for the
kinetics of drying under both methods in
the Research Article on page 1066.

Central Godavari Delta
Groundwater exploration

The Central Godavari delta region is fac-
ing high groundwater extraction. In some
areas in the region, this can lead to a lo-
wering of the water table, while, in some
others, it may lead to saline water intru-
sion, making the water unfit for drinking
and irrigation. There was a need to iden-
tify fresh groundwater areas in the region.

Researchers from the Central Ground-
water Board and the Adikavi Nannaya
University used an integrated approach
while undertaking the task. They used
geomorphology, land use/land cover and
groundwater quality and geophysical data
to make a comprehensive assessment of
groundwater in the region.

Only 35% of the nearly 380 square
kilometre area has freshwater under-
ground. In the north-western part of the
area, they found palacochannels. The
central parts had isolated pockets of
freshwater. The southeast and southwest
corners of the area had saline water un-
suitable for agriculture.

The Research Article on page 1051 in
this issue provides data required for evi-
dence-based planning for sustainable
groundwater extraction in the region.

K. P. Madhu
Science Writing Consultant
scienceandmediaworkshops@gmail.com

CURRENT SCIENCE, VOL. 122, NO. 9, 10 MAY 2022




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


