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this respect. In fact, this was recognized 
long back, and all the three depart-
ments – Atomic Energy, Space and De-
fence have established mechanisms for 
funding research projects in the academic 
institutions, although they have not pro-
duced commensurate results. The reason 
is that, a researcher in an academic insti-
tution can develop a solution, but he/she 
cannot develop a product, which is the 
job of a development group in the re-
search centre.  
 Industries have an important role to 
play in this whole scheme. When they 
are roped in suitably into a development 
project, development can be considerably 
faster. They have a lot of experience and 
expertise in select areas that are almost 
impossible to substitute by a develop-
ment group. So development projects 
have to find means of involving the right 
industries to accelerate their develop-
ment cycle. This has not happened so far 
in the absence of a transparent and reli-
able mechanism.  

 The question arises, why do we not 
hear about the distinction of R and D in 
the developed world? There are several 
reasons. They work at the frontier of 
knowledge where research and develop-
ment go hand in hand. Often a researcher 
opens a company to build a product that 
uses his research results. The academic 
institutions in the developed world do 
mainly research work, and they are ably 
supported by industries that are techno-
logically up-to-date. The hardship of de-
velopment is more acute in a developing 
world like ours, where poor infrastruc-
ture results in uncertainties on all fronts. 
Many components have to be developed 
from scratch, and there are umpteen pro-
cedures to be followed for placing a pur-
chase order. That calls for a different set 
of people who are skilled in handling 
such non-technical issues and push the 
project forward. That is why we need the 
D guys. In fact, they hold the keys to our 
national development. Only they need to 
be recognized as such and given their 

due. That will also hopefully clear the 
mess around research groups. They will 
now have a clear mandate of finding so-
lutions to relevant research issues gener-
ated by development projects. 
 Admittedly, the picture given above is 
rather simplistic, and may not apply as 
such to research and development of all 
kinds and in all areas. An attempt to 
bring in distinction between R and D po-
sitions will surely throw up finer issues 
of who does what, etc. but it will be a 
move in the right direction. Meanwhile, 
hopefully the hurdles of development 
typical in this part of the world will 
gradually lessen to make developments 
faster, easier and more fun, until some 
day it becomes indistinguishable from 
research, as in the developed world.  
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Riverscapes also need long-term ecological observatories in India 
 
The recent decision of the Ministry of 
Environment, Forests and Climate 
Change (MOEF-CC), Government of  
India to set up long-term ecological ob-
servatories (LTEOs)1 across the country 
is a welcome step. Long-term ecological 
research (LTER) was started in USA in 
1980, as a follow-up of the International 
Biological Programme, but was soon 
transformed (by 1988) to an international 
and socio-ecological research pro-
gramme (ILTSER), with many countries 
joining it2. In India, the forest preserva-
tion plots set up in several climatic zones 
since 1930 for long-term monitoring3, 
were poorly managed and mostly disap-
peared. A single 50-ha plot set up in dry 
deciduous forest in Madumalai, Tamil 
Nadu has been regularly investigated 
since 1988 (refs 4, 5). However, several 
calls for a network of LTER sites in dif-
ferent biomes and kinds of ecosystems 
and for a national repository of data  
remained unheeded6–8. 
 The Indian LTEO programme centres 
around a terrestrial landscape approach 
focusing on protected area network,  
although coastal and marine systems are 

also included. Freshwater ecosystems are 
represented by the Dal Lake integrated 
with its Dachigam NP catchment, and to 
some extent by the theme on fish popula-
tions, obviously in the water bodies 
within the protected forest areas. How-
ever, the riverscapes have not received 
due attention. Riverscapes – a term first 
used in 1993 by Gopal and Sah9, and 
elaborated in 1998 by Ward10 – are a  
dynamic and heterogeneous mosaic of 
the river systems (including all tributar-
ies) and their floodplains, interacting 
with the rest of the drainage basin.  
 It is noteworthy that the LTEO pro-
gramme is rooted in the national climate 
change action programme with particular 
focus on the impacts of climate change. 
In this context, it should be emphasized 
that climate change will have more seri-
ous impacts on the riverscapes – directly 
through altering their flow regimes as 
well as through human strategies for 
managing their water resources. Greater 
warming at high altitudes will have a  
severe impact on the downstream river-
scapes. Small reaches within the pro-
tected areas and particularly the fish 

populations alone, do not represent the 
riverscapes and cannot reflect adequately 
the climate change impacts on the river-
ine ecosystems. Floodplains (including 
riparian zones) are distinct ecological 
systems within the riverscapes which de-
serve special attention for their dynamics 
in a changing climate. It is necessary that 
the suitable riverscapes, especially those 
in the Brahmaputra, Ganga and Indus ba-
sins are also included in the LTEO pro-
gramme. In the case of these rivers, large 
sub-basins should be treated as one site 
with several observatories. In this con-
text, I wish to point out also that whereas 
some level of protection of the sites is 
necessary for long-term monitoring of 
ecosystem dynamics driven by climate 
change, impacts of several other natural 
and anthropogenic factors need to be  
examined in the case of the riverscapes. 
Dal Lake shrank in area due to siltation 
as even the protection of its catchment in 
Dachigam NP did not prevent inflow of 
sediments into the lake. Elsewhere also, 
the protected areas do not guarantee that 
the riverine systems will not be affected; 
rather a river-based intervention within 
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or outside the protected areas may se-
verely impact them.  
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