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Foreword (Hugh Kieffer) 2 pages


Origin and early history of GLIMS


Overview of the contents of the book


SECTION I 

World Glacier Monitoring, Remote Sensing and GIS Technology

Chapter 1:  Global Glacier Monitoring, Glacier Dynamics, and Satellite Observable Proxies (Michael Zemp, Jeff Kargel, Wilfried Haeberli, Frank Paul, Richard Armstrong, Bruce Raup, Siri Jodha Singh Khalsa) 12 pages. CONFIRMED 

Title/authors/affiliations

Abstract

1.1. Introduction: 

      1.1.1. What is a glacier?  (Two definitions: general, glaciological definition; GLIMS 

                database definition)

      1.1.2. Worldwide glacier monitoring: 19th and 20th Century history 

1.2. GLIMS, GlobGlacier, and Worldwide Glacier Monitoring in the 21st Century

1.3. Glacier formation

1.4. Glacier reaction to changing climate

1.5. Satellite image observable proxies relating to glacier changes

1.6. Conclusions

Chapter 2:
Optical Remote Sensing of Pure Glacier Materials and Glacier Assessment (Michael Bishop, Andrew B.G. Bush, Roberto Furfaro, Alan R. Gillespie, Dorothy K. Hall, Umesh Haratashya, Bruce Raup, Siri Jodha Singh Khalsa, Richard Armstrong) 15 pages.
Title/authors/affiliations

Abstract

2.1. Introduction

2.2. Radiation transfer

2.2.1. Direct solar irradiance

2.2.2. Diffuse sky irradiance

2.2.3. Adjacent Terrain irradiance

2.2.4. Surface radiance and reflectance

      2.2.4.1. Bidirectional distribution function

      2.2.4.2. Spectral and surface albedo

2.2.3. Surface emission

2.3. Matter-energy interactions

2.3.1. Water (Furfaro)

2.3.2. Snow (Hall)

2.3.3. Ice (Hall)

2.4. Space-based information extraction


2.4.1. Glacier/ice sheet mapping (Haritashaya)


2.4.2. Geomorphometry


2.4.3. Ice-flow velocity fields

2.5. Numerical modeling

2.6. Climate modeling (Bush)

2.7. Energy-balance modeling (net radiation, turbulent heat fluxes, ground heat, glacier mass 

        balance modeling) 

2.8. Glacier erosion

2.9. Discussion

2.10. Conclusions

2.11. Notation

2.12. Acknowledgments

Chapter 3: Radiative Transfer in Composite Glacier Materials 

Roberto Furfaro, Barry Ganopol, Norman McCormick, Jeff Kargel, Michael Bishop, Andreas Kääb,  Alan Gillespie, and Jennifer Kay

Length: 20 pages.  CONFIRMED.  

Title/authors/affiliations 0.5 page

Abstract 0.25 page

3.1. Introduction. 0.5 page (all)

3.2. Leaf canopy model (Furfaro and Ganopol).  1 page

3.3. Grain Mod (Furfaro and Ganopol) 1 page.

3.4. GSM (GrainSoilMod) (Furfaro). 1.5 page

3.5. GSIMM (Grain Soil Ice Mixture Model): Subpixel areal mixtures of composite material endmembers (e.g., patches of dirty snow, fine detritus in ice, vegetation, monolayers of debris over ice, rock debris, and/or turbid pools of water) (Furfaro, Kargel, and Bishop).  1 page

3.6. Multi-mechanism scattering in ultra-fine (sub-optical size) particle dispersions in matrix.  Mie-like scattering + Rayleigh-like scattering (partial success and physics-based incompleteness or failure of the model based on discrepancy with respect to actual and ideal particles). Fournier-Forand phase function with power-law (a better theory) 1.5 page (McCormick and Furfaro)

3.7. Thermal

       Use of melting isotherm for lake and glacier surface studies (Gillespie, Kay, Kargel) 5 pages

3.8. Special topics (Furfaro and Kargel). 7 pages—1 page each topic.

      3.8.1. GSM application to ice containing fine rock debris and bubbles (Allen Glacier)

      3.8.2. GSM application to partially debris-covered ice (monolayer of debris over ice) 

               (Allen Glacier)

      3.8.3. GSM application to partially vegetated debris cover (partial cover by plant 

               canopy) (Allen Glacier)

      3.8.4. Applications of 3.6 multi-mechanism scattering solutions to turbid glacier 

               meltwater. 

      3.8.5. Theoretical solution of 3.6 specifically to the problem of turquoise lakes

      3.8.6. Field/lab data on particle size-frequency distribution in glacier lakes in support 

               of 3.7.5. 

      3.8.7. Applications of 3.6 and 3.7.4 to ASTER images of glacier lakes

3.9. Conclusions/Summary 0.5 page (all)

Chapter 4: Glacier mapping and monitoring based on spectral data (25 pages)

(Andreas Kääb, Frank Paul, Michael Bishop, Jeff Kargel, Roberto Furfaro, 

Bruce Raup, Alan Gillespie, Anne Nolin) CONFIRMED in principle, but lead author and chapter content under discussion.

Title/authors/affiliations

Abstract

4.1 Introduction (principles of image segmentation and classification, special problems 

     and challenges for glacier mapping, types of data aimed at by mapping, etc.)

4.2. Image radiometric and geometric correction (short—treated further in Dwyer’s 

      chapter).  This must be done before most types of analysis

4.3. Multispectral methods (ratios, NDSI, supervised, unsupervised, spectral 

      mixing/unmixing, etc.)

4.4. Microwave/SAR methods (short)

4.5. Combined methods (object oriented, etc. as far as not covered in 6)

4.6. Thermal imaging (Alan Gillespie)

4.7. Fuzzy soft classifications of optical images, and ice grain-size mapping (Roberto 

       Furfaro and Jeff Kargel) 

4.8. Spectral change detection (Andreas Kääb, ...)

       - List and brief description of techniques

       - Differencing of pixel-level spectral mapping to find the edge change

       - Differencing of subpixel spectral unmixing to find edge change

       - Errors: When is a change a real change, when is it error?

4.9. Ice flow (Andreas Kääb, Bruce Raup, Etienne Berthier, ...)

       - SAR speckle tracking and InSAR (short)

       - Optical image cross-correlation-based methods, principles (manual/automatic).

       - Choice of image pair or multi-temporal set

       - Image pre-processing (radiometric and geometric, e.g., orthorectification)

                 Radiometric and geometric (including pointing angle) issues that may be 

                 unique or especially sensitive in change analysis (the more general calibration 

                 issues will be dealt with in 4.2 or in John Dwyer’s chapter 6)

       - Correlation of the images

       - Methods

       - Perverse situations and causes of failure (lack of contrast; fresh snow falls

                  or melting events that change the scene fundamentally; crevasse rotation or

                  equal spacing.)

       - Post-processing of the images (including filtering)

       - Examples (show some examples and in last revision point to a few further examples 

                 in other chapters).

4.10. Accuracy, problems, challenges with glacier mapping from space (e.g. 

glacier definition issues, etc.  Refer to chapter 1, section 1.1.1) Bishop and Raup: 

contribute text on issues and challenges that require new methods and additional 

information.  Limitations of these methods, especially with debris-covered 

glaciers, requires DEM based methods (next chapter).

4.11. Conclusions and perspectives

Chapter 5: Digital Elevation Models and Geomorphometry: Glacial Topographic Characterization and Geomorphology (Bishop, Kääb, Berthier, Bolch, Buchroithner, Singh Khalsa, Haritashya, Raup, Shroder). CONFIRMED in principle, but Lead author and chapter content under discussion.  25 pages.

Title/authors/affiliation

Abstract

5.1. Introduction. 

       Topography

       Applications and glacier mapping and characterization

       DEM generation and methods

       Nature of the problem

       Chapter objectives

5.2. Background

       Role of topographic information in glacier processes

       Digital terrain modeling

       Terrain characterization

5.3. DEM generation (Kääb and Berthier) 

               With and without ground control points

       Software packages (Raup and Khalsa)

       Correlation failures and artifacts

       Interpolation issues

5.4. Error assessment (Kääb and Berthier)

       Type and origin of errors (systematic, random; planimetric, altimetric; orbital, radiometric)

       Error assessment

       Multi-date error evaluation

5.5. Glacier mapping (Bishop)

      Discussion of integration of topographic information.  Set the stage for 2 examples.

      Pattern recognition approach (Buchroithner, Bolch)

      Object-oriented mapping

5.6. Geomorphometry and terrain  analysis (Bishop) 

      Information extraction and glacier characterization

      Geomorphometric parameters (slope, aspect, curvature, other parameters)

      Altitude functions (hypsometry, clinometry, ice velocity, spectral variability)

      Scale-dependent analysis (Bishop) (variograms and fractal analysis)

      Change detection (Kääb and Berthier)

      Topographic radiation modeling

5.7. Discsussion (Bishop and Shroder)

       Overview of approaches

       Data  quality as a limiting factor in mapping and assessment.

       Need for representational framework to facilitate integration of topography and spectral data

       Glacier information extraction

       Issue of scale

       Eaxmples

5.8. Conclusions (Bishop)

5.9. Acknowledgements

Chapter 6: Satellite Image Acquisition, Preprocessing, and Special Products (John Dwyer, Bruce Raup, and Jeff Kargel) 10 pages.  CONFIRMED

6.1. Introduction

6.2. GLIMS STARs (original and new revamp).  Gain settings, image seasons, etc.

6.3. Statistics on glacier image acquisitions by ASTER (GLIMS STARS and non-GLIMS images) and Landsat 7.  

6.4. Processing from ASTER raw data through L1A, L1B, and L7

       -- Geometric corrections

       -- Accuracies, precisions, and sources of systematic error in geolocation, etc.

6.5. Special products processing to DEMs, kinetic temperature images, etc.  

Chapter 7: 
GLIMSView, GLIMS Database, and GLACE Standardization (Bruce Raup, Frank Paul, Siri Jodha Singh Khalsa, Richard Armstrong, and all GLACE contributors) 20 pages. CONTENT, AUTHORS CONFIRMED.  

Title/authors/affliliations

Abstract

7.1 Introduction.  Need for a tool to produce data in a standardized format, a framework for standardized algorithms, and a means to test the standardizations and peoples' ability to produce standardized, quality data output (1 page)

7.2. GLIMSView (4 pages)

7.2.1. Capabilities

7.2.2. Examples of GLIMSView results in the GLIMS Glacier Database (3 pages)

7.3. GLIMS Database 

7.3.1. Database design requirements and implemented infrastructure (2 pages)

7.3.2. Database structure (data model, representation of glacier entities) (1 page)

7.3.3. Tour of database content:  Glacier layer; ASTER footprint and metadata layer; World Glacier Inventory layer; source imagery layer; other background layers (2 pages)

7.4. GLACE (Glacier Analysis Comparison Experiment)

7.4.1. The problem of data consistency; GLACE experiments as solution (1 page)

7.4.2. GLACE 1:  intro and results (2 pages)

7.4.2. GLACE 2:  intro and results (2 pages)

7.4.3. GLACE 2a: intro and results (2 pages)

7.5.  Conclusions and future directions (0.5 pages)

SECTION II

Regional Results 

Greenland and the Arctic Basin

(frontispiece MODIS mosaic with blue glacier overlay, figure location identifiers for figures used in chapters in this subsection)

Chapter 8:
Greenland (Andreas P. Ahlstrøm, Frank Paul, Gordon Hamilton, Leigh Stearns, Bill Sneed) 25 pages.  CONFIRMED.   OUTLINE IN ITERATION.

8.1. Introduction

8.2. Regional context (geography, climate)

8.3. Special topics and case studies

      8.3.1.  Glacier or subregion #1

      8.3.2. Glacier or subregion #2

      8.3.3. Glacier or subregion #3

8.4. Regional synthesis: Spatial patterns of glacier change (this needs to rely 

         substantially on literature review and simplifications/generalizations of patterns-- 

         the region is so huge)

8.5. Special topics

      8.5.1. Outlet glacier velocities and changes; elevation/volume changes

      8.5.2. Surface meltwater ponds

8.6. Discussion

      8.6.1. Role of inherent glacier/ice sheet instabilities versus climate change
      8.6.2. Implications for sea level contributions from Greenland

8.7. Conclusions/summary and future directions

Chapter 9: Canadian Arctic (Martin Sharp and Fiona Cawkwell-Queen Elizabeth Islands ice caps; Evelyn Dowdeswell and Julian Dowdeswell-Baffin and Bylot Islands; Martin Sharp Luke Copland and Warwick Vincent-Ellesmere Ice Shelves) AUTHORSHIP CONFIRMED, OUTLINE PENDING RETURN OF MARTIN SHARP FROM ANTARCTICA.  12 pages. 

Chapter 10:
Svalbard (Gordon Hamilton, Leigh Stearns, Bill Sneed, Jack Kohler and

Elisabeth Isaksson) 15 pages.  1st 3 AUTHORS CONFIRMED, LAST TWO ARE PENDING. OUTINE CONFIRMED.

10.1. Introduction

10.2. Regional context (geography, climate)

10.3. Special topics and case studies

      10.3.1.  Glacier or subregion #1

      10.3.2. Glacier or subregion #2

      10.3.3. Glacier or subregion #3

10.4. Regional synthesis: Spatial patterns of glacier change

10.5. Discussion

      10.5.1. Mapping superimposed ice

      10.5.2. Meltwater features

      10.5.3. Surge-type glacier dynamics

10.6. Conclusions/summary and future directions

Chapter 11: Russian High Arctic (authors: Kotlyakov, Andrew Glazovsky, Macheret, Lavrentiev) 10 pages. CONFIRMED.   

Leading author – Vladimir Kotlyakov

Corresponding/responsible author Andrew Glazovsky
Co-authors: Y. Macheret, I. Lavrentyev

Affiliations: Institute of geography of  RAS, Moscow, Russia

Abstract 

11.1. Introduction (include mention of key issues related to that region)

11.2. Regional Context 

        11.2.1. Geographic/Topographic/Environmental setting 

        11.2.2 Climate 

        11.2.3 Glacier characteristics and variety of types/sizes/dynamics

11.3. Special topics (include such things as climate simulation results, field studies, 
        glacier dynamical modeling, etc.)

        11.3.1. Methods of glaciers studies in Russian Arctic         

        11.3.2. Modern remote sensing data for studies of dynamics and mass balance of 
                   Russian Arctic glaciers.

        11.3.3. Base hydrometeorological information and ground radio-echo data.

11.4. Case studies

         11.4.1. Studies of glacier area and altitude change for Novaya Zemlya, Severnaya Zemlya 
                    and Franz Josef  Land.

          11.4.2. Studies of glacier termini dynamics and outlet glaciers mass balance for Novaya 

                     Zemlya. 

          11.4.3. Using  ASTER and Landsat images for evaluation of icebergs sources in Arctic 

                    Sea.

11.5. Regional synthesis

11.6. Discussion of key issues related to outstanding science questions

11.7. Summary and Conclusions

Western North America 

(frontispiece MODIS mosaic with blue glacier overlay, figure location identifiers for figures used in chapters in this subsection)

Chapter 12: Alaska: Southwest Alaska Network glaciers. 10 pages.  Dorothy Hall and Bruce Giffen, CONFIRMED.  

Title/Authors/affiliations

Abstract

12.1. Introduction (SWAN project description)

12.2. Regional context (geography and climate)

12.3. Special topics/regions and case studies 

       12.3.1. Kenai Fjords National Park 

       12.3.2. Katmai National Park & Preserve 

       12.3.3. Lake Clark National Park & Preserve.  

12.4. Regional synthesis

12.5. Discussion of any special topics

12.6. Conclusions

NOTE: Rick Wessels and Christian Huggel will be doing a chapter on Alaskan volcanoes (glaciers on them).  Since your areas include volcanoes, there will need to be some form of coordination amongst your groups.  I would prefer to leave that to your groups to work out and come to an agreement, which you then let me know what the agreement is and what the chapter outlines are as they develop. 

Chapter 13: Alaska: Ice-mantled volcanoes

Rick Wessels, Tina Neal, and Chris Waythomas, Michelle Coombs  (USGS - Alaska Science Center - Alaska Volcano Observatory),  Christian Huggel (University of Zurich), 

Ken Dean (University of Alaska-Fairbanks, Geophysical Institute, Alaska Volcano Observatory). 10 pages.  CONFIRMED.

Contact Info- Rick Wessels, USGS - Alaska Science Center - Alaska Volcano Observatory, 4200 University Dr., Anchorage, AK 99508, rwessels@usgs.gov 

Title/authors/affiliations (0.5 pages)

Abstract (175-225 words) 0.5 page (All)

13.1. Introduction. 0.5 page (Wessels and Neal) 

13.2. Regional Context (Neal and Waythomas) (1.0 page including figures.)

        13.2.1 Map and brief discussion

        13.2.2 Overview of AK volcanic arc and history of ice-involved eruptions 

13.3. Special topics and case studies  

        13.3.1. Spurr and Redoubt (Neal and Wessels) 

        13.3.2. Veniaminof (Waythomas)

        13.3.3. Iliamna (Huggel)

        13.3.4. Fourpeaked-Douglas (Wessels)

13.4. Regional synthesis. 1 page including summary figure (Neal and Wessels).

13.5. Discussion of key issues related to outstanding science questions   

        13.5.1.  Overview of issues regarding monitoring (0.5 pages) (Wessels and Huggel)

        13.5.2. Modelling and assesing the hazards (Waythomas and Huggel). 0.5 pages. 

13.6. Summary and Conclusions. 0.5 page.

See NOTE for chapter 12.

Chapter 14: Alaska: Coastal and Tidewater Glaciers. 

Bruce Molnia, Roberto Furfaro, Jeff Kargel. 16 pages.  CONFIRMED.

This chapter will present glacier change image analysis by standard/established techniques.

Title and affiliations (0.5 pages)

Abstract (175-225 words) 0.5 page (All)

14.1. Introduction. 0.5 page (Molnia)  

14.2. Regional Context (Molnia) (0.5 page.)

        Very brief summary, drawing from the equivalent section in chapter 11, but 

         emphasizing unique aspects related to this specific region of Alaska 

14.3. Special topics and case studies (air and field photos and satellite images; time series 

         or special analysis for each glacier or glacier area) (typically 3 pages each glacier = 

         1 page  air/field photos + 1 page satellite photos/analysis + 1 page text.  Excess 

         imagery can be put on DVD) (Molnia, Furfaro, and Kargel)  12 pages.  (Molnia; 

         Furfaro and Kargel)

      14.3.1. Hubbard Glacier

      14.3.2. Glacier Bay

      14.3.3. Malaspina Glacier

      14.3.4. Bering Glacier

      14.3.5. Glaciers, Western Prince William Sound

14.4. Regional synthesis. 1 page including summary figure (Molnia).

14.5. Discussion of key issues related to outstanding science questions   

      14.5.1. The surge/waste glacier cycle (Molnia, Kargel) (1.5 page)

      14.5.2. Linkage between glacier condition and climate (very brief summary leading 

                 into chapter 11 (0.5 page)

      14.5.3. Sea level contributions from Alaska's big glaciers (Molnia)

14.6. Summary and Conclusions. 0.5 page 

Chapter 15:  Alaska: Western Chugach Range and Wrangell Mountains, and Alaska Synthesis. 18 pages.   Jeff Kargel, Roberto Furfaro, David Stainforth, Dorothy Hall, Bruce Molnia, Rick Wessels, Matt Beedle. CONFIRMED

This chapter will present results of mainly experimental analysis techniques, as well as a climate-oriented synthesis of Maritime Alaska presented in previous chapters.

Title /authors/affiliations (0.5 pages)

Abstract (175-225 words) 0.25 page (All)

15.1. Introduction. 0.25 page (Kargel, Molnia)  

15.2. Regional Context (Kargel, Molnia) (1 page including figures.)

        15.2.1 Map and brief discussion

        15.2.2 Climate record in Alaska (last 100 years; proxy record back to Little Ice Age) 

15.3. Special topics and case studies (air and field photos and satellite images; time series 

        or special analysis for each glacier or glacier area)

        (8 pages = 4 pages each subregion = 1 page air/field photos + 1.5 page satellite  

        photos/analysis + 1.5 page text.  Excess imagery can be put on DVD) (Kargel, 

        Furfaro, and Molnia)  

        15.3.1. Copper River Corridor (Western Chugach Range): Sheridan, Miles, Van 

                    Cleve Glacier; Van Cleve Lake

        15.3.2. Wrangell Mountains: Root and Kenicott and nearby Glaciers

15.4. Regional synthesis. 2 pages, including summary figure that also serves other Alaska 

        chapters (Molnia lead, all contribute).

15.5. Discussion of key issues related to outstanding science questions (6 pages)   

        15.5.1.  Seismicity and landslides (0.75 pages) (Molnia)

                   15.5.1.1 The record/consequences of observed seismicity/landslides

                   15.5.1.2. Possibilities for future events

        15.5.2. Linkage between glacier condition and decadal oscillations (e.g., ENSO, 

                   PDO) (Kargel, Stainforth). 0.75 pages. 

        15.5.3. Long-term climate change in Alaska region. (Stainforth) 2 pages, including 

                    figures

       15.5.4.  Low elevation thinning and retreat/high elevation thickening? 0.5 page (All)

15.6. Summary and Conclusions. 0.5 page  (All)

Chapter 16.  Canadian Cordillera (Alberta, BC, and Yukon) Roger Wheate, Garry Clarke, and Brian Menounos- western Cordillera; Etienne Berthier-Yukon; Martin Sharp-contribute to Cordillera results.  AUTHORSHIP CONFIRMED, OUTLINE PENDING.  12 pages.

Chapter 17: Contiguous United States, 8 pages. Fountain, A.G., Hoffman, M., Basagic, H.J., and Jackson, K. CONFIRMED, OUTLINE PENDING. Will cover Cascades, Sierras, Basin & Range, and Rockies.

Europe and North Atlantic 

(frontispiece similar to that above)

Chapter 18:
Iceland (Oddur Sigurdsson, Ulrich Muenzer) 8 pages  CONFIRMED; ADD'L AUTHORS PENDING?  OUTLINE PENDING.

Chapter 19: Scandinavia (Liss Marie Andreassen, Frank Paul, Ian Brown, Peter Jansson CONFIRMED.  Rune Engeset and Andreas Kaab pending.)  15  pages
Title/affiliations
Abstract
19.1. Introduction

19.2. Regional context (geography, climate)
19.3. Norway    (Andreassen, Paul, and others)  
      19.3.1. Jotunheimen
      19.3.2. Jostedalsbreen
      19.3.3 Svartisen area
      19.3.4. Lyngen area
          (also possible: Hardangerjøkulen)
19.4. Sweden (Brown, Jansson, and others)

      19.4.1. Mapping methodology (mini-GLACE type analysis related to Swedish 

                  glaciers)

      19.4.2. Results of the 2002 mapping and comparison with 1973 data and in situ 

                  time series.

      19.4.3. Issues relating to mapping over several years using composite datasets; 

                  scaling issues 

19.5. Discussion
      19.5.1. Methods and accuracy

      19.5.2. Local and regional glacier behaviour

      19.5.3. Comparison with in situ measurements, limitations of use (shortage of 

                   satellite data)      
19.6. Conclusions  

Chapter 20:  European Alps, 20 pages (Frank Paul1, Andreas Kääb, Roberto Ranzi, Yves Arnaud, Helmut Rott, et al.)  1Department of Geography, University of Zurich, Switzerland, fpaul@geo.unizh.ch.  CONFIRMED

Title/authors/affiliations

Abstract

20.1. Introduction 0.5 pages

20.2. Regional context (geography, climate) 3.5 pages

    20.1 Geographic/Topographic/Environmental characteristics

    20.2 Climate (Temp., Precip., Trends, gridded datasets)

    20.3 Glacier characteristics and variety of types/sizes/datasets

    20.4 Useful satellite data (Landsat, ASTER, SPOT) -> DVD table + quicklooks

20.3. Switzerland (Paul, Kääb) 4 pages -> some images on DVD

    20.3.1. Methods applied (RS/GIS)

    20.3.2. Results obtained

    20.3.3 Discussion and conclusion

20.5. Italy (Ranzi) 3 pages

20.6. France (Arnaud et al) 3 pages

20.7. Austria (Rott) PENDING, TO BE CONFIRMED 3 pages

22.8. Discussion 1.5 page, incl. Perspectives on future work, open issues

22.9. Summary and Conclusion 0.5 page

Asia 

(2-page frontispiece like that above)

Chapter 21. Asian Russia: Urals, Suntar Khayata Mountains, Chersky range, Altay, Kamchatka  (authors: Kotlyakov, Nosenko, Ananicheva, Ya. Muraviev, A. Muraviev) 15 pages. CONFIRMED.  NOTE: Rick Wessels join for Kamchatka?

Leading author – Vladimir Kotlyakov

Corresponding/responsible author Gennady Nosenko
Co-authors: M. Ananicheva, Ya.Muraviev, A. Muraviev.

Affiliations: Institute of geography of  RAS, Moscow, Russia

Abstract 
21.1. Introduction (include mention of key issues related to that region)

21.2. Regional Context

         21.2.1 Geographic/Topographic/Environmental setting (be brief and use references)

         21.2.2 Climate (brief, and rely on references)

         21.2.3 Glacier characteristics and variety of types/sizes/dynamics

21.3. Special topics 

         21.3.1. Methods of small mountain glaciers studies in Asian Russia

         21.3.2. Assessment of a modern state of small glaciers using ASTER and Landsat images.

         21.3.3. Base hydrometeorological information and long term ground observations on the 
                     key glaciers. 

21.4. Case studies

         21.4.1. Estimation of glacier area changes for Polar Ural during second part of XX century 

                     (1953-2005) using ASTER images. Glaciers IGAN, MGU, Obrucheva.

         21.4.2. Estimation of glacier area changes for Syntar Khayata and Chersky range using 
                     Landsat images. 

         21.4.3. ASTER images for evaluation of Altay glaciers changes (1938 -2004) 

21.5. Regional synthesis: Modern/recent trends in Asian part of Russia.

21.6. Discussion of key issues related to outstanding science questions: Glaciers trends and 

        climate change. 

21.7. Summary and Conclusions

Chapter 22. Caucasus (authors: Kotlyakov, Rototaeva, Nosenko, Khromova)  10 pages. CONFIRMED.

Leading author – Vladimir Kotlyakov

Corresponding/responsible author Oksana Rototaeva
Co-authors: G. Nosenko, T. Khromova.

Affiliations: Institute of geography of  RAS, Moscow, Russia

Abstract 

22.1. Introduction (include mention of key issues related to that region)

22.2. Regional Context

        22.2.1 Geographic/Topographic/Environmental setting 

        22.2.2 Climate 

        22.2.3 Glacier characteristics and variety of types/sizes/dynamics

22.3. Special topics 

        22.3.1. Methods of glaciers studies in Caucasus.   

        22.3.2. Modern remote sensing data for studies of dynamics and mass balance of Caucasus 
                    glaciers. 

        22.3.3. Base hydrometeorological information 

22.4. Case studies. Caucasus Glaciers

        22.4.1. Glaciers dynamics during last 150 years.

        22.4.2. Glaciers degradation for last 20 years.

        22.4.3. Evolution of Elbrus glacier system based on historical data and ASTER images.

        22.4.4. Key Garabashy Glacier. ASTER images and field mass balance studies results.

        22.4.5. Unstable glaciers. 

                    22.4.5.1. Central Caucasus. Elbrus and Kazbeg massifs.

                    22.4.5.2. Surging Kolka Glacier events (1902, 1968, 2002). Historical data and 

                                  ASTER images.

22.5. Regional synthesis

22.6. Discussion of key issues related to outstanding science questions

22.7. Summary and Conclusions

NOTE: Coordinate 22.4.5.2 with the Kaab et al. chapter on hazards

Chapter 23. Central Asian Mountain Regions (authors: Kotlyakov, Konovalov, Nosenko, Khromova, Osipova, Tsvetkov, Kutuzov, Desinov, Liu Shiyin and Shangguan Donghui)
20 pages. CONFIRMED.

NOTE#1: Special arrangements negotiated to split this chapter into 2 sections as outlined. 

Title/authors/affiliations 0.5 page

Abstract (175-225 words) 0.5 page

23.1.  Introduction 0.5 page (Osipova)

23.2. Regional context (geography, climate) 1 page (Osipova)

23.3. Pamir 9 pages

Leading chapter section author – Vladimir Kotlyakov

Corresponding/responsible chapter section author – Vladimir Konovalov

Chapter section co-authors: Galina Osipova, Dmitry Tsvetkov, Gennady Nosenko, Tatiana Khromova, Lev Desinov (Institute of Geography, Moscow, Russia); Liu Shiyin and Shangguan Donghui, Cold & Arid Regions Environmental & Engineering Research Institute Chinese Academy of Sciences)
     23.3.1. Overview and Geographic/Topographic/Environmental setting (Osipova)

     23.3.2. Glacier characteristics and variety of types/sizes/dynamics (Osipova)

     23.3.3. Informational background

      23.3.3.1. Studying Pamir glaciers by remote sensing methods before ASTER 

      (Tatiana Khromova, Gennady Nosenko, Lev Desinov)

                  23.3.3.2. Remote sensing of glaciers in framework of GLIMS Project 

      (Tatiana Khromova, Gennady Nosenko)

      23.3.3.3. Remote sensing of glaciers in framework of GLIMS Project— 

      Chinese sector of the Pamir (1 page-- Liu Shiyin and Shangguan Donghui) 

      23.3.4. Special topics and case studies
       23.3.4.1 Generalized glaciers fluctuations based on archives and satellite data 

       data (Vladimir Konovalov) 

                   23.3.4.2. Contemporary glacier state in the different parts of Pamir region

                    (Tatiana Khromova, Gennady Nosenko, Galina Osipova, Dmitry Tsvetkov, 

                    Lev Desinov)

     23.3.5. Discussion of key issues related to outstanding science questions:
                     Regional long term fluctuations of climate, glaciation and runoff (Vladimir 

                     Konovalov) 

     23.3.6. Regional synthesis and conclusions (Vladimir Kotlyakov, Vladimir 

                    Konovalov,  Tatiana Khromova, Gennady Nosenko, Liu Shiyin and 

                    Shangguan Donghui)

     23.3.7. Summary of Pamir 

23.4. Tien-Shan 8.5 pages

Leading chapter section author – Vladimir Kotlyakov

Corresponding/responsible author T. Khromova

Chapter section co-authors: G. Nosenko, S. Kutuzov (Institute of geography of  RAS, Moscow, Russia, etc.); Liu Shiyin and Shangguan Donghui (Cold & Arid Regions Environmental & Engineering Research Institute Chinese Academy of Sciences)
CHAPTER SECTION OUTLINE PENDING

Chapter 24:
Afghanistan and Pakistan (Michael P. Bishop, John F. Shroder, Jr., Andrew B.G. Bush, Umesh Haritashya, Henry H.H. Bulley, Jeffrey Olsenholler) 20 pages.  CONFIRMED.

Title/authors/affiliations

Abstract

24.1 Introduction

24.2 Regional context

       24.2.1.  Geography/environmental setting

       24.2.2. Topography

       24.2.3. Climate

       24.2.4. Glacier characteristics

24.3. Climate simulations

24.4. Case studies

       24.4.1. Afghanistan

               24.4.1.1. Koh-i-Baba Hindu Kush

               24.4.1.2. Mir Samir Hindu Kush

               24.4.1.3. Koh-i-Bandaka Hindu Kush

               24.4.1.4. Wakhan Hindu Kush

               24.4.1.5. Wakhan Pamir

        24.4.2. Pakistan

               24.4.2.1. Pakistan Hindu Kush

               24.4.2.2. Hunza Karakoram

               24.4.2.3. K2 Karakoram

               24.4.2.4. Kohistan Himalaya

               24.4.2.5. Nanga Parbat Himalaya

24.5. Regional Synthesis

         24.5.1. Afghanistan

         24.5.2. Pakistan

24.6. Discussion 

24.7. Conclusions

24.8. Acknowledgments

Chapter 25: 
India, Bhutan, Nepal (Richard Armstrong, Siri Jodha Singh Khalsa, Bruce Raup, Av Kulkarni, Racoviteanu, Yves Arnaud, Etienne Berthier, Kargel, Bishop, Shroder, et al..-NAC. Nepalese coauthors from ICIMOD and U Kathmandu?) 10 pages. CONFIRMED, but outline pending.

Chapter 26:
Glaciers in China and their variations (Liu Shiyin, Shangguan Donghui, Wu Lizong, Li Xin, Jin Rui, Lu Anxin, Xu Junli) 16 pages. CONFIRMED.

Title/authors/affiliations 0.5 page

Abstract 0.25 page

26.1 Introduction of glaciers in China (0.5 page)

26.2. Regional context (geography and climate, 0.75 page)

26.3 Methods for glacier change monitoring by remote sensing (1 page)

26.5 Glacier extent changes (8 pages)

26.6 Changes in surface elevations of a glacier, photogrammetry, GPS and satellite 

       imagery (2.5 pages )

26.7. Surface movement derived by satellite image analysis (2 pages)

26.8. Summary and future prospects (0.5 page)
Last Remnants

2-page Frontispiece like that described above

Chapter 27: Last Glacier Remnants   8 pages 

(Andrew Klein, Joni Kincaid, Javier Chueca, Asun Julián, and Nacho López-Moreno). CONFIRMED
Title/authors/affiliations

Abstract

27.1. Introduction

27.2. Regional context (geography, climate of each area)

27.3. Special case studies

       27.3.1. Pyrenees (Javier Chueca, Asun Julián, and Nacho López-Moreno)

       27.3.2. Irian Jaya (Andrew Klein, Joni Kincaid)

       27.3.3. Rwenzori, E Africa (Andrew Klein)

27.4. Synthesis (comparison of glacier trends)

27.5. Special topics:

       27.5.1. Possible glacier stability due to snow blow, avalanche, cirque shadowing.   

       27.5.2. Projected disappearance of glaciers. 

27.6. Conclusions

NOTE: You need a common means of comparing the projected lifetimes of these glaciers, so that you are “comparing apples with apples.”

Circum-South Pacific

2-page frontispiece like that described above

Chapter 28:
Northern Andes (Todd Albert, Christian Huggel, Adina Racoviteanu, Yves Arnaud, Andrew Klein) 16 pages CONFIRMED.  NOTE: Georg Kaser has offered to be reviewer.

Title/authors/affiliations (0.5 page)

Abstract (all). 0.5 page

28.1. Introduction (Albert+). 0.5 page

28.2. Regional Context, Map and brief discussion (all) (1.0 page including figures)

28.3. Special topics and case studies 

         28.3.1. Quelccaya (Albert)

         28.3.2. Cordillera Blanca, SPOT and ASTER analysis (Racoviteanu and Arnaud)

         28.3.3. Colombia (Huggel)

         28.3.4. Tres Cruces, Bolivia (Klein)

         28.3.5. Venezuela (Klein)

28.4. Regional synthesis. 1 page including summary figure (all)

28.5. Discussion: Linkage between glacier condition and decadal oscillations (e.g. 

         ENSO, with climate station data) (Huggel, Albert, and Racoviteanu). 1 page.

28.6. Summary and Conclusions. 0.5 page

NOTE:  Coordinate Cordillera Blanca and other sections of this chapter with Kargel’s planned treatment of Palcacocha affair and other hazards aspects in Hazards chapter, and water resources aspects in Water Resources chapter.  

Chapter 29: Use of ASTER for mapping ice-capped Andean volcanoes (Andrés Rivera, Pablo 

Zenteno, Cesar Acuña) 10 pages.  CONFIRMED

Title/authors/affiliations

Abstract

29.1. Introduction

29.2. Regional context (geography, climate)

29.3. Special topics

       29.3.1. Updating glacier inventories from ice capped volcanoes in southern Chile 

           (Volcanes Chillán, Villarrica, Mocho, Osorno, Calbuco and Hudson).

       29.3.2. Recent glacier variations using remotely sensed imagery, aerial photographs 

           and historical records.

       29.3.3. Digital elevation models generation (including ASTER derived DEMs) and     

           their comparison for volumetric change analysis

       29.3.4. Mapping thermal characteristics of active volcanoes using ASTER TIR 

           bands.

29.4. Regional synthesis

29.5. Conclusions

Chapter 30:
Southern Patagonia Icefield.  (Gino Casassa, Andrés Rivera, Francisca Bown) 10 pages CONFIRMED,  OUTLINE PENDING.

Chapter 31: Cordillera Darwin at Isla de Tierra del Fuego (Francisca Bown) 8 pages.  CONFIRMED.  OUTLINE PENDING.

Chapter 32: New Zealand (Authors? Brian Anderson, Narelle Baker, T. Chinn, G. Denton, B. Fitzharris, Sean Fitzsimons, Laurel George, Endre Gjermundsen, C. Heydenrych, Tim Kerr, Harry Keys, Wendy Lawson, Andrew Mackintosh, Tom Paulin, Heather Purdie, M. J. Salinger, Dorothea Stumm,  A. Willsman, Alex Winter-Billington.  R. Woods.  CHAPTER CONFIRMED;  DETAILS PENDING A FEBRUARY 2007 MEETING OF PROSPECTIVE COAUTHORS) 10 pages.  NOTE: I request that you consider including a 2-page summation not only of glacier state/trends in New Zealand, but also (briefly) a comparison with South America, and possible links to and teleconnections with ENSO, the circumpolar current, and so on. 

Antarctica 

(2-page frontispiece)

Chapter 33: Antarctic Peninsula and Antarctic Islands (Frank Rau, Ted Scambos, Steffen Vogt CONFIRMED.  Pedro Skvarca?) 15 pages.  Steffen Vogt-South Shetland Islands (esp. King George Island)

Chapter 34: Antarctic Interior. (Andrés Rivera, Neal Young, and Massimo Frezotti). 15 pages.  CONFIRMED 

Title/authors/affiliations

Abstract

34.1. Introduction

34.2. Regional context (geography, climate)

34.3.Special topics

      34.3.1. Blue ice mapping (meteorite search), region West Antarctica (Andrés Rivera) 

      34.3.2. Crevasse and moraine mapping (ASTER analysis with addition of 

           Radarsat/radio echo sounding, Patriot Hills, West Antarctica (Andrés Rivera)

      34.3.3. Blue ice mapping, East Antarctica (Neal Young, Massimo Frezotti)

      34.3.4. Surface roughness, East Antarctica (Neal Young, Massimo Frezotti)

      34.3.5. Megadunes in the interior, East Antarctica (Neal Young, Massimo Frezotti) 

34.4. Regional synthesis

34.5. Discussion

34.6  Conclusions/future directions
Chapter 35: Large Antarctic Ice Shelves (Neal Young and Massimo Frezotti et al.) CONFIRMED. 15 pages.

Introduction

35.1 Introduction

35.2. Regional context

35.3. Special topics

     35.3.1. Changes in Shackleton, West, and Publications Ice Shelves

     35.3.2. Drygalski Ice Tongue

     35.3.3 Amery Ice Shelf

              35.3.3.1. DEM from stereo ASTER

              35.3.3.2. Velocity and strain rate

              35.3.3.3. Fracture studies

35.4. Regional synthesis

35.5. Discussion.

35.6. Conclusions/future directions

NOTE: In your discussion, I request that you consider writing to the topic of ice shelf stability and whether any of these may be vulnerable to break-up as global warming progresses.  If so, when?  How robust are they against perturbations in atmospheric, ice surface, and sea surface conditions, and changes (ca. one to a few meters) in sea level?  If your assessment is that one or more of these ice shelves becomes destabilized, to what extent, and what would be the consequences (if any) to grounded ice feeding the ice shelves? 

Chapter 36: East Antarctic ice sheet (Neal Young, Massimo Frezotti, Gordon Hamilton) CONFIRMED 20 pages.   

36.1. Introduction

36.2. Regional context 

36.3 Special topics

     36.3.1. Margin mapping

     36.3.2. Velocity analyses on Totten and Mertz Glaciers

     36.3.3. Surface elevation changes on Totten Glacier

     36.3.4. Changes on Heard Island

     36.3.5. Changes near McMurdo Sound, Rennick, Matusevich, Ninnis-Metz system, and 

                Astrolabe Glaciers

36.4. Regional synthesis

36.5. Discussion

36.6 Conclusions/future directions

Chapter 37:
West Antarctica, Gordon Hamilton, Leigh Stearns, Bill Sneed et al. 8 pages.

37.1. Introduction

37.2. Regional context (geography, climate)

37.3. Special topics and case studies

      37.3.1.  Glacier or subregion #1 (ice stream case study)

      37.3.2.  Glacier or subregion #2 (small ice shelf case study)

      37.3.3.  Glacier or subregion #3 (large ice shelf case study)

37.4. Regional synthesis: Spatial patterns of glacier change (may have to rely on referencing/literature review for this and also generalize a lot--region is so vast)

37.5. Discussion

      37.5.1.  Outlet glacier/ice stream velocities and changes; elevation/volume changes

      37.5.2.  Ice shelf dynamics

      37.5.3.  Implications for sea level contributions from West Antarctica (also have to rely partly on literature review)

37.6. Conclusions/summary and future directions

SECTION III

Synthesis and Policy/Management Applications

Chapter 38:
Global Glacier Trends and Climate Change (Lead: Jeff Kargel, Coauthors: Michael Zemp, Andrew Klein, Wilfried Haeberli, David Stainforth, Andrew Bush.  Richard Armstrong, Siri Jodha Singh Khalsa, Bruce Raup, Robert G. Strom.  No particular author order) 20 pages.  CONFIRMED

38.1. Introduction

         -- Global glacier trends (from field studies-- Michael Zemp, Wilfried Haeberli)

         -- Global trends of other cryosphere components (sea ice, snow cover, lake ice) and 

             how they differ from glaciers in physics, time scales of responses, and links to 

             climate; and how in some respects glaciers changes track these other components

         -- Glacier changes as a reliable but complex proxy for broader climate changes

38.2. Review of glacier trends seen in satellite imagery (reported in literature and other 

         chapters in this book) (Andrew Klein, Bruce Raup and Jeff Kargel).

38.3.  How does 38.2 compare with 38.1? (Klein, Zemp, Raup, Kargel)

38.4. GCMs and glacier paleorecord, deep time and last 100 years, to present-- trends and 

         implications for glaciers (Andrew Bush and Andrew Klein).

38.5. How does 38.4 compare with 38.1 and 38.2? (Kargel, Raup, and Bush)

38.6. The problem of thinning/retreating glacier ablation zones and thickening 

        accumulation zones in situations of increased precipitation and rising temperatures

38.7. Causes of regional and inter-glacier variations in glacier behavior (All)

         -- Inherent glacier dynamics of specific glacier systems (e.g., roles of ice marginal   

             lakes, subglacial drainage, tidewater calving, etc.)          

         -- Local and regional variations in climate not shared by other regions 

            (e.g., due to changes of nearby ocean currents or cloud cover or sea ice cover)

        -- Heterogeneous global climate responses to perturbations in a component of the  

            Earth system (e.g., change in Gulf Stream or ENSO/PDO)

        -- Regional variations in glacier size and glacier response times to 

             past climate changes (e.g., Little Ice Age).

        -- Differences in alpine orography, hypsometry, seismicity, and debris 

             loading of glaciers.

38.8. The next 100 years and predictions for trends in glacier state and dynamics 

        -- GCM modeling task by Stainforth and Bush

        -- Glacier dynamical predictions, qualitative (Kargel, Stainforth, and Bush).

        -- Glaciers expected to disappear next 30 years, next 100 years (Kargel)

38.9. Conclusions

Chapter 39: Glacier Hazards and Monitoring (Andrew Kääb, Christian Huggel, Jeff Kargel, Vladimir Kotlyakov, Yves Arnaud, Galina Osipova, Dmitri Tsvetkov, Li Xin, Che Tao, Liu Shiyin, Shangguan Donghui.  Author sequence here is random, except Andy Kääb is leader.) 20 pages.  CONFIRMED

Title/authors/affiliations 0.5 pages

Abstract 0.5 page

39.1.   Introduction: types of glacier hazards and disasters, 1 page

39.2.   Principle methodology and challenges of glacier hazard assessment, 1 page

39.3.   Satellite-based remote sensing techniques, 0.5 page

39.4.   Combination of further analysis techniques/tools (e.g., GIS, numerical models) 0.5 page

39.5.   Special topics and case studies (one to three case studies)

        39.5.1. Palcacocha and Huascarán (Kargel, Kaab, Huggel) 2 pages

        39.5.2. Detaching tributaries and glacier lakes in Alaska (Kargel) 1.5 pages

        39.5.3. Surging glaciers in Alaska (Kargel) 1.5 pages

        39.5.4. Surging (unstable) glaciers in the Pamir (5 pages), Inst. Geography-Moscow authors 

        39.5.5. Glacier hazards in the Chinese central Himalaya 2 pages

        39.5.6. Evolution of changing hazards in relation to changing glaciers (Kargel) 2 pages 

39.6. Responsible scientific conduct and public policy. 1 page

39.7. Summary. 0.5 page

Chapter 40:
Glacier Water Resources and Sustainable Development (Lead: Vladimir Konovalov; Co-authors: Liu Shiyin, Ye Baisheng, Shangguan Donghui, Jeff Kargel)  10 pages. CONFIRMED.

Title/authors/affiliations 0.5 pages.

Abstract 0.25 pages

40.1. Introduction 0.25 pages.

40.2. Main approaches for computation total glaciers runoff in a basin, 1.5 pages

40.3. Input information, 1 page.

40.4. Output from remote sensing methods for estimating variability of glacier runoff. 1 page.

40.5. Case studies on glaciers runoff in mountain watersheds

        40.5.1. Central Asian ‘stans’, 2.5 pages (Vladimir Konovalov)

        40.5.2. Western China provinces, 2.5 pages (Liu Shiyin, Ye Baisheng, Shangguan 

                    Donghui)

                 40.5.2.1. Introduction to study region

                 40.5.2.2. The influence of glacier changes on water resource, including ice  

                               volume changes by photogrammetry

                 40.5.2.3. Volume changes by empirical estimation; degree-day model.  

                 40.5.2.4. Potential influences of glacier changes in the future (qualitatively

                               projected).  
40.6. Summary and Recommendations, 0.5 pages.

CHAPTER INSERT. The Scientific Process and Public Policy Regarding Glaciers and Associated Issues.  Vic Baker. 6 pages.

Chapter 41:
Summary and Global Understandings (4 editors) 4 pages.  CONFIRMED.

40.1. Summary of the book’s key results.

40.2. Perspectives on the importance of glaciers in 21st Century society
40.3. Perspectives on possible future satellite sensor and analysis methodological development, 
Chapter 42: Late-breaking news.  10 pages.  Will highlight about 2 to 5 late-breaking discoveries, sudden glacier dynamical events of great importance, and novel/important analyses.

This chapter will rely on the DVD to make sure it does not exceed 10 pages. 

Epilogue:  The role of international glacier science in promoting global cohesion and security.  1 page (authors TBD)

End Sections

References 75 pages

Index 25 pages

Color Pictorial Glossary (on DVD only).  Based on the current GLIMS pictorial glossary with revisions and additions by Bruce Molnia, Jeff Kargel, and others.

Field/low alititude opblique photo archive (on DVD only).

Author listing: approved  people who will receive a copy of the book, gratis.

Other authors may be added but we are locked into a set number of free copies of the book provided by the publisher.
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