
  Climate Change Adaptation Strategies – An 
Upstream-downstream Perspective 



       Nadine   Salzmann     •      Christian   Huggel     
    Samuel   U.   Nussbaumer     •      Gina   Ziervogel     
 Editors 

 Climate Change Adaptation 
Strategies – An Upstream- 
downstream Perspective                         



     ISBN 978-3-319-40771-5      ISBN 978-3-319-40773-9 (eBook) 
 DOI 10.1007/978-3-319-40773-9 

 Library of Congress Control Number: 2016954087 

 © Springer International Publishing Switzerland   2016 
 This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of 
the material is concerned, specifi cally the rights of translation, reprinting, reuse of illustrations, recitation, 
broadcasting, reproduction on microfi lms or in any other physical way, and transmission or information 
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology 
now known or hereafter developed. 
 The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication 
does not imply, even in the absence of a specifi c statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use. 
 The publisher, the authors and the editors are safe to assume that the advice and information in this book 
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the 
editors give a warranty, express or implied, with respect to the material contained herein or for any errors 
or omissions that may have been made.

Cover illustration: View towards the village of Kara-Jygach and the plains surrounding the infl ow of the 
Naryn river into Toktogul reservoir, Jalal-Abad Province, Kyrgyzstan (photograph by Horst Machguth, 
13 August 2013). 

 Printed on acid-free paper 

   This Springer imprint is published by Springer Nature  
 The registered company is Springer International Publishing AG Switzerland 

 Editors 
   Nadine   Salzmann    
  Department of Geosciences 
 University of Fribourg 
  Fribourg ,  Switzerland   

   Samuel   U.   Nussbaumer    
  Department of Geosciences 
 University of Fribourg 
  Fribourg ,  Switzerland   

  Department of Geography 
 University of Zurich 
  Zurich ,  Switzerland   

   Christian   Huggel    
  Department of Geography 
 University of Zurich 
  Zurich ,  Switzerland   

   Gina   Ziervogel    
  Department of Environmental & 

Geographical Science and African 
Climate and Development Initiative 

 University of Cape Town 
  Cape Town ,  South Africa   



v

   Foreword   

 Climate change and the related adverse impacts are among the greatest challenges 
facing humankind in the twenty-fi rst century. As a result of the signifi cant increase 
of greenhouse gases in the atmosphere largely caused by human activities, the 
global phenomenon of climate change affects many different sectors including agri-
culture and water supply. Emitted greenhouse gases distribute homogeneously 
across the Earth’s atmosphere, irrespectively of their source of emission, leading to 
global climate trends that do not recognize nor respect our man-made boundaries. 
Still, the impacts of climate variability or change become manifest on a local or 
regional level, asking for tailor-made solutions on the very same level, guided by 
national responsibility and global solidarity. 

 In such a framework, questions of how to tackle the challenge of adapting to 
climate change in upstream-downstream areas become increasingly important. 
Mountains as typical upstream areas are highly sensitive to global changes, as evi-
denced for instance by glacier retreat among the most obvious signs of climate 
change. At the same time, mountains are key contexts for sustainable development 
because of the indispensable goods and services they provide locally and to their 
adjacent downstream areas. Mountains are the world’s water towers, providing 
freshwater to more than the half of humankind. They are centres of biological diver-
sity, key sources of raw materials and important tourist destinations. Still, moun-
tains are among the most disadvantaged regions in the world, with some of the 
highest poverty rates and greatest ecological vulnerability to global climatic, envi-
ronmental and socio-economic change. 

 The obvious mismatch between the vulnerability and disregard of mountains at 
the one hand and their importance for the provision of key mountain ecosystem 
services on the other hand calls for urgent changes, which basically include four 
components, namely, (1) the recognition of mountain areas as key development 
contexts in global and national policy frames, (2) a scientifi cally sound information 
base related to mountains, (3) innovative approaches for action on the ground and 
(4) suffi cient funding for (2) and (3). Fortunately, we thereby do not need to start 
from scratch, as evidenced, e.g., by the inclusion of mountains in three targets of the 
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Agenda 2030. But more is needed as obvious from the global climate change policy 
framework, where mountains only fi gure as a marginalia in the original UN 
Framework Convention on Climate Change (Art. 4.8.g) but not in the new Paris 
Agreement concluded at UNFCCC’s COP 22 in Paris 2015. 

 The present book, prepared under the umbrella of the Swiss initiated and facili-
tated mountain programme SMD4GC 1 , aims at creating a better understanding of 
how to tackle the four components mentioned above. It thereby provides an insight 
on how to reduce or avoid the adverse impacts and risks from climate change and to 
move towards a sustainable future in mountain regions. After an introductory part, 
which sets the scene on the current state of adaptation in mountainous regions and 
its challenges, the book highlights a dedicated number of selected case studies that 
introduce good adaptation practices from all over the world. The book concludes 
with some global considerations related to aspects of resilience building and 
science- policy dialogue for climate change adaptation in mountain regions, show-
ing that important and encouraging inroads have been made. 

 We hope that this book will raise the awareness of the challenges of climate 
change adaptation in mountainous areas. At the same time, we expect the book to 
foster a comprehensive understanding of the role and importance of mountain eco-
system goods and services for global sustainable development. This, in turn, will 
hopefully contribute to trigger practical action to tackle climate change in the often 
neglected yet so important mountain regions of this world.  

   Mountain Desk     André     Wehrli  
Swiss Agency for Development and Cooperation 
    Berne ,  Switzerland      

1   SMD4GC is the acronym for Sustainable Mountain Development for Global Change, a pro-
gramme induced and supported by the Swiss Agency for Development and Cooperation, which 
aims at contributing to sustainable mountain development under uncertain changes in climatic, 
environmental and socio-economic conditions, focusing on poverty and risk reduction. 
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