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Ancient Risks, Current 
Challenges in the Himalayas

Reinmar Seidler, Kamaljit S Bawa

In the face of climate change, 
disaster risk management must 
drive development and not vice 
versa. Seismic tremors, surface 
slippage of fragile sedimentary 
soils generating landslides, 
monsoon weather and cyclonic 
storms producing massive run-off 
are all relatively well understood, 
inherent to the Himalayan region, 
and by and large predictable. 
Yet governments, communities 
and international agencies 
repeatedly appear to have been 
“taken by surprise” when each 
of these occurs. What needs to 
be understood is that systems of 
mitigation and response are at 
the very foundation of economic 
development, built into the 
understanding of disasters. 

Formal reconstruction efforts began 
and thousands of Nepalis remained 
at risk after the 7.8-magnitude 

earthquake in 2015, which des troyed lives, 
homes and livelihoods. Just two years 
prior to that, fl ash fl oods induced by 
heavy monsoon rains and high- altitude 
landslides washed away thousands of 
residents and religious pilgrims in the 
Kedar Valley of Uttarakhand. In Sep-
tember 2011, a major earthquake shook 
Sikkim, destroying some 12,500 homes 
and blocking roadways with hundreds 
of landslides. Two years before that, in 
May 2009, cyclone Aila made its land-
fall at the Bay of Bengal, devastating 
Bangladesh and West Bengal and trigger-
ing fatal landslides in Darjeeling town. 

As the pattern of large-scale tragedies 
combining geomorphological and mete-
orological shocks continues across the 
Himalayas, we must ask whether we—
as a society—are responding commensu-
rately, and with the necessary knowl-
edge, tools and institutions. Neither seis-
mic nor  climate-induced disasters can 
truly be described as surprises. The nat-
ural drivers are well-known: seismic 
tremors, surface slippage of fragile sedi-
mentary soils generating landslides, mon-
soon wea ther and cyclonic storms pro-
ducing massive run-off. These are all 
relatively well-understood, inherent to 
the region, and predictable, in general, 
though not specifi c terms. Underlying 
aetiologies such as tectonic shifts and 
climate change are diffi cult to study, but 
the outlines are clear. Yet, governments, 
communities and international agencies 
repeatedly appear to be “surprised.” 

This can only indicate that attitudes 
and activities preceding the event do not 
match up to the certainty of an event 
 occurring at some point. In the Himalayas, 
the realistic expectation is that  crises 
will recur—the question is not if, but 
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when. Therefore, systems of mitigation 
and response are at the very foun dation 
of economic development. They must be 
solidly “built in.” Without these, the social 
investments required for development 
will almost certainly be  wasted. 

The accumulated costs of disasters add 
up to a vast social–economic burden 
 inhibiting and distorting regional devel-
opment. Some estimates suggest that the 
cost of rebuilding Nepal after the earth-
quake will exceed a third of the coun-
try’s total gross national product (Gov-
ernment of  Nepal and World Bank 2015). 
Regionally, average annual losses exceed 
10% of  national annual social invest-
ments—at least fi ve times the propor-
tion seen in Europe and Central Asia 
(UNISDR 2015). And, of course, this fi g-
ure excludes the incalculable losses in 
social capital due to trauma and social 
disruption. All these losses constitute a 
chronic drain on resources for invest-
ment in social protection, public health 
and education, all of which are indis-
pensable for Sustainable Development 
Goals. Thus, unless disaster risks are 
minimised, these goals cannot possibly 
be met. 

These already-unsustainable costs are 
mounting rapidly due to a combination 
of factors. On the one hand, there are 
growing socio-economic vulnerabilities, 
with expanding populations and infra-
structure. On the other, there are climatic 
factors. There has been a clear uptick 
since 2000 in the number and magni-
tude of extreme weather events in South 
Asia, and this trend is expected to con-
tinue. Geomorpholo gical risks, of course, 
have not changed, but when a strong 
earthquake happens to coincide with 
extreme monsoon rains, as in Sikkim in 
2011, the outcome is a major disaster. 
Policies are failing to keep up with the 
increasing risks from the synergies of 
environmental crises adding to the seve-
rity of risks in the Himalayan environ-
ment. The public  reaction to each of 
these tragedies tends to be focused on 
the poorly coordinated and ineffi cient 
relief efforts. For instance, Bhatt and 
Pandya (2013) have called for a “New 
Deal” for disaster relief subsequent to 



NOTES

OCTOBER 8, 2016 vol lI no 41 EPW  Economic & Political Weekly64

the fl oods in Uttarakhand, emp hasising 
cash transfers, micro- insurance and other 
forms of “imaginative relief work.” Just 
last year, Nambiar (2015) reviewed the 
many frustrations and few successes of 
the decade after the enactment of the 
Disaster Management Act in 2005. Some 
of these analyses tend to focus on 
 preparation, res ponse effi ciency and 
 recovery. We argue, instead, that this 
 focus on readiness is the result of a con-
ceptual and practical disconnect bet ween 
disaster risk management (DRM) concerns 
and economic development concerns. 

DRM is currently perceived as a neces-
sary constraint, rather than a driver of 
development. As long as this is so, socie-
ty will only be “catching-up” to the incr-
easing risks posed by development and 
climate change. Due to the inherent 
regio nal challenges, economic develop-
ment plans must be based on assump-
tions specifi c to the region, rather than 
on models simply imported from the 
plains (and ultimately from Europe and 
North America). In this survey we, 
(i) examine the weaknesses in the exist-
ing DRM and climate change adaptation 
(CCA) frameworks and their implemen-
tation; and (ii) propose a set of modifi ca-
tions to current frameworks that could 
create incentives for integration of DRM 
and CCA into Himalayan development. 
Although we do advocate for stronger 
regional cooperation in developing risk 
management systems, we focus speci-
fi cally on the Himalayan states of 
India. Cross-border comparisons can of-
ten be useful, though they must be taken 
as  illustrative and suggestive, rather 
than defi nitive.

The year 2015 saw the declaration of a 
new set of UN Sustainable Development 
Goals (in September); a potential shift in 
climate change negotiations in Paris (in 
December); and major human migra-
tions (ongoing) that may be linked indi-
rectly to drought (Kelley et al 2015). 
 Given that further changes in climate 
and population are predicted over the 
coming decades, a new convergence of 
DRM, CCA and sustainable development 
pathways is not optional but essential 
for  approaching development goals—
and more broadly, for stability and pro-
gress in the region. In the lack of policy 

interventions, the inherently unstable 
Himalayas will continue to be plagued by 
 increasing human, economic, political 
and environmental disasters. 

Existing DRM 
Frameworks and Defi cits

A decade ago, India established a cen-
tralised National Disaster Management 
Authority (NDMA) system along the 
lines of the UN global Hyogo Framework 
for Action 2005–15. Under the Disaster 
Management Act of 2005, the NDMA was 
 envisioned as an agency that would set 
national standards and publish guide-
lines for states and ministries. Unfortu-
nately, the agency was given no explicit 
responsibility for disaster response at 
the national level and has no power to 
ask the states to organise themselves 
 adequately. Consequently, many states 
were slow in constituting State Disaster 
Management Authorities (SDMAs). By 
2015, each Indian state had one SDMA, or 
its equivalent, on paper, but the func-
tionality of many of these agencies 
 remains low. The third level of organisa-
tion for disaster management, the Dis-
trict Disaster Management Authorities 
(DDMAs), is often described as the most 
vital disaster response unit; yet huge 
numbers of districts remain without 
functional DDMAs. In short, a full decade 
after Hyogo and the Disaster Manage-
ment Act 2005, the mere skeleton of the 
intended national system exists. In the 
absence of district-level agencies, com-
munity organisations or NGOs have none 
to coordinate with at the ground level in 
matters of planning or response. We  often 
hear calls for “the involvement of all 
stakeholders … [and that] the  vision of 
achieving a disaster resilient India  cannot 
be realised by the government alone” 
(Singh 2015). But depu ted government 
agencies must begin by establishing 
workable organisational frameworks to 
interact with other  stakeholders.

At the same time, there is little assi gned 
responsibility for actions or outcomes at 
the top. When confronted with the weak 
NDMA response to the 2013  Uttarakhand 
disaster, NDMA Vice- Chairman, M Shashi-
dhar Reddy, denied responsibility, even 
as he claimed that the Disaster Manage-
ment Act gives the NDMA merely advisory 

powers. He further faulted the Uttara-
khand state for failing to set up state-
level machinery to carry out the NDMA 
recommen dations (for example, First 
Post 2013). Thus, the structure meant for 
coordi nated action among central and 
peripheral bodies became an excuse for 
shifting responsibility.

An acute irony of the Uttarakhand 
tragedy was that it followed on the heels 
of several major programmes enacted to 
reform and improve disaster preparedness 
in the state and nation. In the months 
leading up to the ill-managed char dham 
yatra of 2013, three major documents 
were published—a UNDP joint project 
(GoI–UNDP 2013), a Ministry of Home 
Affairs (MoHA) special task force  report 
(2013) and a Comptroller and  Auditor 
General (CAG) report (2013)—each of 
which gave scathing critiques of the con-
dition of national disaster readiness, 
eight years after passage of the  Disaster 
Management Act, 2005. Uttarakhand 
was singled out (as were the Darjeeling 
hill district and other mountain areas) 
for the absence of minimal response 
plans and basic preparedness measures. 
Clearly,  authorities across the country 
had relegated the urgent demands of the 
act to one of low priority. The good news 
is that fatalities and numbers of people 
 affected by large-scale Himalayan disas-
ters over the decade of 2005–15 were 
fewer, overall, than during 1995–2005. 
However, economic losses were 4.5 times 
more, and the  localised, recurrent dis-
asters associated with poverty, inequality, 
poor governance, environmental degra-
dation and climate change also in-
creased (EM–DAT nd). 

In March 2015, the Sendai Framework 
for Disaster Risk Reduction 2015–30 was 
signed as successor to Hyogo. An impor-
tant innovation in Sendai is the attempt 
to forge a consensus on the meanings of 
risk and of risk reduction. The fi nal pro-
gramme review of Hyogo (UNISDR 2015) 
points out that under Hyogo, most 
 countries continued to practise disaster 
management rather than disaster risk 
management. The focus of the former is 
event-response effi ciency; in contrast, 
the latter adopts the broader goal of 
 understanding and reducing underlying 
risk factors—whatever their source—in 
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likely future conditions. Disaster risk 
management is thus intimately and un-
avoidably tied to economic development 
planning. In the Himalayas today, eco-
nomic growth and development path-
ways have themselves become drivers of 
increased risk. The Hyogo review rightly 
suggests that “managing risk, rather than 
managing disasters … now has to become 
inhe rent to the art of development” 
(UNISDR 2015). 

Climate Change Ups the Ante

This lack of institutional preparedness 
for the familiar kinds and quantities of 
disasters will only be exacerbated by 
 oncoming climate distortions. India has 
been vocal in international negotiations 
over the last two decades. Is climate 
 being similarly brought into national-
level disaster risk management discus-
sions? The Ministry of Environment and 
Forests (MoEF) was redesignated as Minis-
try of Environment, Forest and Climate 
Change (MoEFCC). This move appears to 
mark a step forward by giving the issue 
of climate change in India an offi cial sta-
tus and an administrative home base. At 
the same time, it has the effect of segre-
gating the issue, labelling it an “environ-
mental” concern related to forests and 
biodiversity but not to  industrial and 
urban livelihoods. Climate is then further 

isolated as a separate unit within the 
ministry hierarchy (MoEFCC 2015), with 
no direct contact with affected environ-
mental units, such as dessertifi cation, 
river conservation, or coral reefs—let 
alone with “source”  areas, such as coal 
mining or trade and environment. Thus, 
intimate linkages bet ween development 
activities and cli mate—and bet ween 
climate and disa ster risk—are  obscured. 
Under this  arr angement, comprehensive 
cross- sectoral debate and planning re-
quires coordination among multiple 
agencies and ministries, including some 
with very limited budgets. To make things 
worse, there are reportedly no more 
than a handful of full-time staff working 
on climate change at the  MoEFCC 
(Dubash and  Joseph 2015). 

Climate Change Policy 
and Inter-agency Cooperation

In India, the National Action Plan on 
Climate Change (NAPCC) has been or-
ganised in a multi-tiered hierarchy that 
parallels the Disaster Management Autho-
rity system. This makes it vulnerable to 
the same problems, in adition to some 
of its own. The NAPCC adopts a strategy 
of dividing responsibility for its various 
goals among eight sectoral missions, 
each headed by a committee (with the 
Narendra Modi government recently 

adding four new missions). This ad hoc 
approach dissipates focus, providing little 
incentive for coordination. Moreover, the 
individual missions are housed in dif-
ferent ministries. Since the ministries 
are already committed to their own 
agendas, it is diffi cult for them to pro-
pose interdisciplinary work without con-
fl icts of interest; yet this is precisely the 
kind of disciplinary fl exibility and inde-
pendence that the missions model ought 
to provide. 

For example, the National Mission for 
Sustaining the Himalayan Ecosystem 
cannot be successful without a broad 
interdisciplinary approach, but it is 
entrusted to the Ministry of Science and 
Technology, where its research focus 
seems to have narrowed to glaciology. 
On the other hand, the National Mission 
on Strategic Know ledge for Climate 
Change could provide an overarching 
framework for knowledge gap analysis 
across all the missions, but it is assigned 
no such coordinating role. But what is 
most damaging, is that minimal person-
nel resources are devoted to these issues, 
revealing the low priority accorded to 
them despite high-fl own rhetoric. 

State action plans on climate change 
(SAPCCs) are indispensable to interpret 
the broad NAPCC directives in terms of 
the varied regional biophysical and 
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social realities of individual states. Ide-
ally, SAPCCs should provide the basis for 
updating notions of environmental sus-
tainability to include climate resilience 
(Dubash and Jogesh 2014) and bringing 
them into  development planning to be 
 implemented by sectoral departments at 
the district level. Unfortunately, the  Indian 
app roach has been relatively  infl exible 
(as compared to the smaller Himalayan 
countries) in that the SAPCCs have tended 
to dictate terms at a level of detail that 
cannot possibly be applicable to all dis-
tricts in a large state—to “prematurely 
view state climate plans as vehicles for 
generating implementable actions” rather 
than as opportunities to “redirect deve-
lopment toward environmental sustain-
ability and climate resilience” (Dubash and 
Jogesh 2014). Thus, implementation on 
the ground tends to fall into business-
as-usual default patterns. Forestalling 
this and bringing climate change into 
the mainstream of India’s development 
discussions will require far more active 
 attempts to engage civil  society, busi-
ness and academia. 

New Perspectives

Clearly, economic and social develop-
ment of the Himalayan region requires a 
different approach. We propose that by 
modifying existing policies, the same 
landscape traits that currently present 
inherent challenges to development can 
be converted to drivers of development. 
DRM must be made an integral part of 
Himalayan economic development pro-
cesses and both must be fi rmly linked to 
climate awareness. In particular, DRM—
and climate adaptation—must be inte-
grated with rural and urban employ-
ment opportunities. These efforts must 
not be allowed to be at cross purposes 
with the mainstream of public economic 
activity. There can be no sustained eco-
nomic progress in the Himalayas with-
out improved physical security. Thus, 
what is required is real movement 
 towards the “Green Economy” (touted 
by various missions but showing no visi-
ble signs of life as yet). What is a green 
eco nomy, if it is to be more than a slo-
gan? One useful defi nition would be: 
economic development that works with 
the constraints imposed by the local 

 natural environment. In the Himalayas, 
those constraints are relatively severe, 
and will become more so as climate 
change progresses. Yet they must not 
be ignored.

Administrative Organisation 
for DRM

First and foremost, the progressive legi-
slation that has been enacted must 
be fully implemented. A reconstituted 
 central  authority such as NDMA is indis-
pensable, but the Disaster Management 
Act 2005 must be amended to give the 
institution real weight and infl uence 
within the overall government. The 
NDMA must be fully staffed and funded 
to be capable of  interacting strongly 
with multiple agencies. NDMA must be 
given  authority to seek establishment of 
functional SDMAs and must have ade-
quate information to oversee the opera-
tion of DDMAs as well. One administra-
tive  option for consideration would be 
to divide up the NDMA into state-level 
 clusters which face common environ-
mental risks. A cross-state Himalayan 
group, for ins tance, would benefi t gre-
atly from closer technical and  regulatory 
cooperation. 

Disaster Risk and Climate 
Awareness Linkages

The NAPCC system should be interlinked 
much more closely with the NDMA sys-
tem. As presently constituted, the climate 
missions have little future—they are 
 administrative orphans. A more radical 
proposal would be to merge the disaster 
risk and climate change administrative 
systems and raise the profi le of the com-
bined system within the government. 
Climate concerns are fi rmly tied to dis-
aster mitigation, and both must become 
integral parts of development planning. 

Science, Technology 
and Social Policy Instruments

All these concerns must be inserted into 
existing educational, social employment 
and livelihood security programmes 
across the Himalayas. This is where the 
“New Deal” metaphor (Bhatt and Pan-
dya 2013) becomes essential; this cannot 
happen, at the scale and pace required, 
without a concerted effort on part of the 

central government to bend existing 
 institutional resources to these ends. In 
many cases, it may not take a tremen-
dous sea-change. Mahatma Gandhi 
 National Rural Employment Guarantee 
Scheme (MGNREGS), for instance, has 
been using up to 30% of its funds in 
building rural roads (DoRD 2013). In the 
Himalayas, at least some of these are 
 exacerbating landslide risks. Meanwhile, 
climate resilience measures such as winter 
drought-proofi ng, ground water rehabili-
tation and steep slope bio-engineering 
(Dhital et al 2013) are being performed 
at much slower rates. However, Sikkim 
has responded to the worsening drought 
with major changes in the emphasis of the 
MGNREGS projects (IRMA 2010; Tambe 
et al 2012b). The same can be done in 
other Himalayan states. 

Similarly, the Pradhan Mantri Gra-
meen Swarojgar Yojana (PMGSY) needs a 
strong injection of engineering profes-
sionalism in the Himalayan states. Con-
vergence of PMGSY with MGNREGS is 
 underway to aid in rural road mainte-
nance (MoRD 2011). In mountain areas, 
how ever, such a synergy could be counter-
productive, unless quality standards 
are substantially raised and protected 
(Venkatesh and Patel 2015). It seems 
that a “national security” profi le lends 
con siderable professionalism to many 
tasks. Despite criticisms (PIB 2015), for ex-
ample, the Border Roads Organisation 
(BRO) seems several steps ahead of 
 PMGSY in the effi ciency of road building 
and design. Is there any more serious 
national security issue than protecting 
citizens and essential infrastructure 
from the next major earthquake and the 
on coming severe risks posed by climate 
change? 

Furthermore, for housing, traditional 
light construction techniques and mate-
rials should be studied for adaptation to 
modern requirements, especially in rural 
areas (Tambe et al 2012a). Engineers 
must receive training in earthquake- 
resistant technologies, and these should 
be made mandatory in new construc-
tion. Property owners and lending insti-
tutions too must be informed, educated 
and then made responsible for deman-
ding that construction standards be 
 upheld (NDMA 2010).
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If the goal is society-wide change, 
youth—perhaps India’s greatest single 
asset—and civil society must be invol ved. 
But the missions lack clear opportunities 
for lin kages with higher education insti-
tutions. According to MoEFCC (2014), six 
new centres “relevant to climate change” 
have been established under the Nation-
al Mission for Sustaining the Himalayan 
Ecosystems; yet collaborative, interdisci-
plinary knowledge generation and pro-
ject implementation, invo lving govern-
ment agencies, NGOs and community 
organisations are either fairly basic or 
virtually non- existent. Crowd-sourcing 
of information from citizens and their 
engagement in DRM and  res ponse are 
further under-explored  resources. Follow-
ing the recent Nepal earthquake, re-
searchers and citizen scientists provided 
important real-time inf or mation to re-
lief agencies (Shrestha et al 2015). Sci-
ence volunteerism could be even more 
effective if pre-disaster planning were to 
involve networks of NGOs and citizens.   

Conclusions

In South Asia, by and large, high-level 
policy statements on DRM reform con-
sistently run far ahead of on-the-ground 
implementation. This “implementation 
defi cit” is common wherever policy is 
designed by one set of actors and imple-
mented by another (Dupuis and Knoepfel 
2013). Yet, effective policy must incor-
porate the means for its own implemen-
tation. If large-scale programmes like 
MGNREGS, the NDMA system, NAPCC and 
the SAPCCs in India make explicit the 
growing links between development and 
risk, they will help move DRM and climate 
awareness into policy “mainstreams” all 
along the Himalayan arc. There is tre-
mendous scope for people’s involvement 
in labour-intensive programmes promot-
ing landscape security and sustainable 
natural resource use. These programmes 
can (and must) be strengthened and 
harmonised under the umbrella of DRM 
and CCA. Achieving this will require 
 efforts on a comprehensive scale, but the 
investment would yield high returns in 
driving regional  development forward 
along sustainable pathways. What is 
 required is leadership and a realistic 
sense of urgency about priorities.
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Higher Education in India
Edited by Jandhyala B G Tilak

The story of higher education has seen many challenges 
over the decades, the most serious being a high degree 
of inequity. The articles in this volume discuss, issues 
of inclusiveness, impact of reservation, problems of 
mediocrity, shortage of funds, dwindling numbers of 
faculty, and unemployment of the educated young.

Women and Work
Edited by Padmini SwaminaThan

For women, the notion of work is a complex interplay 
of economic, cultural, social and personal factors. This 
volume analyses the concept of ‘work,’ the economic 
contribution of women and gendering of work,  
while focusing on women engaged in varied work all 
over India.

Decentralisation and Local 
Governments

Edited by  T R RaGhunandan

The idea, from the Indian national movement,  of devolving 
power to local  governments resulted in the 
decentralisation of the government post-independence. 
A collection of papers discusses the constitutional and 
policy decisions, and various facets of establishing and 
strengthening local self-governments. 

The Adivasi Question
Edited by  indRa munShi

Depletion of forests has eroded the survival base of 
Adivasis, displacing them and leading to systematic 
alienation. This volume discusses questions of 
community rights and ownership, management of 
forests, the state’s rehabilitation policies, and the Forest 
Rights Act.

Village Society
Edited by  SuRindeR S Jodhka

The village is an important idea in the history of post-
independence India. A collection of articles that covers 
various features of village society: caste and community, 
land and labour, migration, discrimination and use of 
common property resources.

Environment, Technology 
and Development

Edited by  Rohan d’Souza

The concepts of environment, technology and 
development have shaped our understanding of the 
world. This volume presents articles across disciplines, 
perspectives and ideologies that map the main 
conceptual lines and identify where they converge 
and diverge.

Pp xii + 394 | Rs 645
ISBN 978-81-250-4777-3
2012

Pp x + 252 | Rs 325
ISBN 978-81-250-4603-5
2012

Pp x + 394 | Rs 495
ISBN 978-81-250-4506-9
2012

Pp xii + 432 | Rs 695
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2012

Pp xi + 408 | Rs 695
ISBN 978-81-250-4716-2
2012

Pp xiv + 538 | Rs 745
ISBN 978-81-250-5131-2
2013

Social Policy
Edited by Jean dRèze

The reach of social policy in India has expanded 
significantly in recent years. Reaching larger numbers 
of people than before, some benefits now take the 
form of enforceable legal entitlements.

Yet the performance of social programmes is far from 
ideal, with still a long way to go in directly addressing 
the interests, demands and rights of the unprivileged.

This collection of essays is clustered around six major 
themes: health, education, food security, employment 
guarantee, pensions and cash transfers, and inequality 
and social exclusion. 

NEW

Pp  xiv + 478 | Rs 795
ISBN 978-81-250-6284-4
2016

The Problem of Caste
Edited by SaTiSh deShPande

The general perception about caste changed irrevoc - 
ably in the 1990s post the Mandal Commission recom -
mendations. This volume discusses estab lished 
perspectives in relation to emergent concerns, disci plinary 
responses, the interplay between caste, class and politics, 
challenges in law and policy, emergent research areas, 
and post-Mandal innovations in caste studies.

Pp xi + 425 | Rs 595
ISBN 978-81-250-5501-3
2014

Economic Growth  
and its Distribution in India

Edited by PulaPRe BalakRiShnan

India has witnessed a macroeconomic reversal, a slow-
down in growth lasting a little longer than the boom pre- 
ceding it. This volume represents a range of perspectives: 
a long view of growth, a macro view of recent history, a 
study of the economy covering agriculture, industry and 
services, and the inclusiveness of recent growth.

Pp xvi + 497 | Rs 745
ISBN 978-81-250-5901-1
2015
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Water: Growing Understanding, 
Emerging Perspectives

Edited by mihiR Shah and P S ViJayShankaR

For decades after independence, Indian planning 
ignored the need for sustainability and equity in water 
resource development and management. There was 
just one way forward, that of harnessing the bounty 
in our rivers and below the ground. It was only in the 
1990s that serious questions began to be raised on 
our understanding and approach to rivers.

This collection of essays, ref lecting the multi-
dimensional, multi-disciplinary character of water, is 
arranged thematically and chronologically.

NEW
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2016


