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Almost every year in the past quarter-century, a cohort of about 35 glaciology students and
several instructors from all over the world descend upon the small village of Karthaus in
the Italian Alps for the Karthaus Summer School on Ice Sheets and Glaciers in the Climate
System. The summer school was initiated by Johannes Oerlemans in 1995, and run ever
since by the Institute for Marine and Atmospheric Research in Utrecht, The Netherlands.
For many students, this 12-day intensive course has been transformative, and many have
moved on to successful academic careers in glaciology. In fact, both reviewers are alumni of
the very first summer school in 1995, which took place in Grindelwald, Switzerland.

Many of each year’s roughly dozen instructors have been teaching at the summer school
repeatedly, and handouts have been floating around and used far beyond each year’s student
cohort. Now, many of the high-quality lectures given in Karthaus are available in expanded
form in a comprehensive book (Fowler and Ng, 2020) available in print and as an ebook,
thus enhancing the Karthaus legacy even more.

The >500 pages book contains 20 chapters, each written by experts in the field who taught
at the summer school, in total 34 authors from ten countries. Chapters span a wide range of
glaciology-related topics most of which may broadly be categorized into (1) ‘classical’ physics
of glaciers (such as ice dynamics, thermodynamics, mass balance and glacier hydrology), (2)
observation and modeling techniques (including numerical/analytical modeling, remote sens-
ing, geophysical methods), and (3) paleoglaciology (including ice cores, glacial landforms and
glacier variations back to the early Cenozoic). Valuable additional chapters on polar meteor-
ology, glacial isostatic adjustment, tropical glaciers, and GPS (as an example of least-square
data inversion) broaden the scope of the book beyond what is typically covered in a glaciology
textbook. An excellent final chapter on the history of glaciology in the Otztal Alps provides not
only context for the summer school’s excursion, but also highlights interesting and perhaps
less well-known historical aspects of the science of glaciology. In fact, many major scientific
and methodological advances in glaciology have originated from >100 years of glacier research
on benchmark glaciers in that area of the European Alps.

In general, the chapters provide excellent, crisp, well-written textbook-like overviews of
each topic. The book is not a collection of research papers or comprehensive reviews, as dif-
ferent authorship for each chapter may suggest, but is envisioned as a textbook, targeting stu-
dents from a wide range of disciplines. Consistent with the target audience, many chapters
focus on fundamental concepts and methods rather than discussing the latest research,
which will serve the book well with respect to longevity given that the field of glaciology
has been rapidly evolving and growing in recent decades. Notably, many of the chapters are
accompanied by great and thought-provoking exercises useful for promoting further under-
standing of the subject matter, and are also a great resource for instructors who may wish
to incorporate them in their courses. The book is well illustrated with numerous figures depict-
ing both research results and concepts. Unfortunately, a small but significant number of the
figures and tables are printed in very small font, making them virtually illegible, which, in par-
ticular, is a problem for the hardcover version.

Editing a book with so many contributors is not an easy feat. The editors Andrew Fowler
and Felix Ng are to be applauded for their remarkable job in homogenizing the material sub-
mitted by the individual authors, making the writing style and mathematical notation at least
somewhat systematic and uniform. Nevertheless, as acknowledged by the editors, and typical
of such a multi-author endeavor, a certain degree of inhomogeneity remains with respect to
both content and style.

Naturally not all topics can be covered exhaustively in such a book, but some chapters suc-
ceed in doing so more than others. The degree to which technical details are presented or
topics are dealt with in rigorous quantitative ways varies widely. Some chapters provide out-
standing theoretical reports (e.g., Chapter 1 on slow viscous flow and Chapter 2 on
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thermodynamics), however, fall a bit short on providing ‘real
world” context. Thus, these chapters are less accessible to readers
seeking broader (more descriptive) overviews. Some chapters (in
particular Chapter 7 on mass balance, Chapter 13 on remote sens-
ing, and Chapter 19 on tropical glaciers) are heavily biased toward
featuring the authors” work and research tools, thus providing an
incomplete report of the topic. If used as a class textbook these
topics would need to be supplemented by additional material.
Reference lists vary greatly, from 4 to 64 references per chapter,
where some concentrate on giving key references to a few founda-
tional works, whereas others seem to aim at being more compre-
hensive, although many of those show a great bias toward the
authors’ own work. Some chapters provide concluding remarks,
while others end rather abruptly. The mass balance chapter uses
terminology and notations somewhat inconsistent with the mass-
balance glossary by Cogley and others (2011), which is unfortu-
nate given, in particular, the widespread and persistent confusion
and inconsistency with respect to mass balance terminology in the
literature.

Naturally, a book of this size and breadth in topic cannot be
comprehensive. Hence, some topics are omitted or only touched
on marginally in the book. For example, while there is an excellent
comprehensive chapter on polar meteorology there is little on the
meteorology and energy exchange of complex glacierized moun-
tainous terrain. Also, little is said, for example, about polythermal
glaciers, submarine melting at tidewater glaciers, surges, ice phys-
ics, firn processes in percolation zones, and some topics of high
societal relevance, such as glacier hazards, marine ice sheet
instabilities or future glacier changes. Generally, the book is some-
what focused on ice sheet glaciology, covering glacier environ-
ments and processes outside the ice sheets less comprehensively.
Overall, such omissions and biases are not necessarily surprising
given that the chapters are based on the Karthaus lectures, where
what is taught also depends on the availability and willingness of
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academic instructors to volunteer their time. Naturally, some
degree of (subjective) selectivity is also needed to keep the book
at a manageable length. The ordering of the chapters may appear
somewhat random in places, however, since each chapter is rather
self-contained, this is not a big issue, and some of the more foun-
dational chapters do appear first. Thanks to the admirable job
done by the editors, the book is largely free of editorial issues,
errors and inconsistencies.

The (minor) complaints above do not taint our overall impres-
sion of the book. The book is a highly valuable addition to the
canon of existing books on glaciology. It provides concise and
fairly comprehensive overviews of a wide range of topics in glaci-
ology, some of which are not covered in any other textbook. It is
at a level that can be recommended as a textbook for graduate or
upper undergraduate level glaciology classes, especially if supple-
mented with suitable material from other textbooks or other
sources on the topics covered less comprehensively or only mar-
ginally. Most chapters are also well-suited for any science-literate
person interested in glaciology with a basic understanding of the
Earth’s system. The book does not replace the experience of par-
ticipating in summer school, but it will greatly expand the reach of
these excellent lectures to a much broader community of students,
instructors, and researchers.

Reference

Cogley JG and 10 others (2011) Glossary of Glacier Mass Balance and Related
Terms. IHP-VII Technical Documents in Hydrology No. 86, IACS
Contribution No. 2, UNESCO-IHP, Paris. 114 pp.

Fowler A, Ng F (eds) (2020) Glaciers and Ice Sheets in the Climate System:
The Karthaus Summer School Lecture Notes. Springer Textbooks in Earth
Sciences, Geography and Environment, https://doi.org/10.1007/978-3-030-
42584-5


https://doi.org/10.1007/978-3-030-42584-5
https://doi.org/10.1007/978-3-030-42584-5
https://doi.org/10.1017/jog.2021.129

	Book review: A. Fowler and F. Ng (Eds.), 2020. Glaciers and Ice Sheets in the Climate System: The Karthaus Summer School Lecture Notes.
	Reference



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 400
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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


