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from this workshop, Dx. Ia
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PREFACE

This report was written in conneetion with a two monthes fellowship under the
R & D Cell, Tamil Nadu Social Forestry Project, Madras. The assignment was to
identify the R & D needs concerning the relationships between social forestry
and water repources in Tami] Nadu and to draft a research strategy in the
field.,  The assignment has involved a lot of travelling in Tamil Nadu and to
some extent aleo outside tha State. MAmple opportunities were provided to meet
people who are involved in social forestry activities and alsc colleagues
engaged in research on social forestry or with & keen interest to take up such
regaarch. At the end of my assignment; a workshop wae arranged where a large
number of representativesz from departmente, institutions and NGOs diascussed
. the issues presented in the report.

Quite a number of pecple have actively contributed to the report. Many of the
ideas and suggestions presented in the report have come up in discussions with
people at Government Departments, NGOs and University Institutes, It was
particularly stimulating to visit the various social forestry projects in the

field,

Due to the great number of people and places involved, it is impossible to
name all those who have contributed to the preparation of the report. I
would, however, like to mention a few colleagues. Dr. R. K. Sivanappan has
been my companion and guide throughout the work. His profound knowledge in
the field and his dedication has been invaluable. He has also prepared
appendix B. Dr. Ake Nilasson, Coordinator, IS0/Swedforest, took the initiative
to this fellowship and has very actively sSupported the study and helped to
specify ideas that came up in this connection. Dr. K. Balasubramanian, R & D
Manager, I80/Swedforest, provided me with a lot of Iimportant information.
Particularly his knowladge about the social and imnstitutional aspects has
broadened wy view on socisl forestry.,  Finally, I owe the staff of the
180/Swedforest office in Madras, a thanks #for their help and nice
.companionahip. -

The conclusion® and proposals presented in this report and the discuasions
that took place during the workshop wt;l_he used by the R & D Caell to prepare
an operstional plan for research on water resources and social forestry.

Madras and LinkSping, February 1992

JAN LUNDQVIST
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1. POCUS AND PURPOSE OF REPORT

Widespread degradation of forest areas in Tamil Nadu as well as in other parts
of India and abroad, has a number of direct and indirect detriméntal effects.
Apart from well-known hardship associated with dwindling supplies of fuelwood,
timber etc., degradation and removal of  forest cever will have far-reaching
consequencea for the environment. It wul affect the composition of flora and
fauna and alsoc the air, soil propsrties, micro-climate and water balance
parameters. All of these, in turn, have repercussions on livelihood
conditions of the communities and for the 8State .as a whole. Although it is
widely agreed that these impacts are basically negative, the complexity of the
interactions and their temporal and spatial dimensions, contribute to a
fragmanted  and unsatisfactory unt%&:atwmq of - the issue. In addition,
systematic efforts to rehabjilitate {64 forest areas or barren lands in
general, are comparatively recent and thO;full impaet of these affortn are yet
to be seen Ain practice. _

The focus of this report is on interactions between social forestry activities
and water resources. Water is but one of the essential resources needed for
foed and biomams production, for envizmmtal care etc. But in Tamil Nadu it
is, more often than not, the scarcer taicurce and it has no substitute. As a
result of interannual fluctuations. in amount, unevesa seagonal distribution and .
erratic character of rainfall, ite & -labili.ty is: uso unpredi.ctabla.

An attempt 13 made to 1dantify rnmreh issues tlmt should be relevant with
regard to the current and future. s6c mrntry activities. In Tamil Nadu and -
elgewhere in India, intensive wrk is gui.ng on in the esocial forestry sector.
It is of significant importance that “dénstructive research and monitoring
could be carried out in conjunction with these efforts. Research on these
issues is also . a challenging task £xom A lcadmku point of view. The purpose
of this report ia. to stimulate such search amd, again, to highlight the
sacial forestry - water resources interac £, o

2. BOCTAL FORBSTRY, WATER AVAILABILITY AND WATERSHED DEVELOPMENT

2.1 Improving ﬁﬁpf _ Avii;.u_biilty_

One of ‘the objectives of. 'ramil H&du asminl Forestry Jproject (8F), and
particularly its Interface Forestry: component (IPP), is to improve water
availabuity for variocus. sociveconomic and: anviromﬂtal -purpcses. Improvement .
in water “availability is advantageous ‘for the ralmbilitation of the forest
area itself. Improved avallability, particularly. dnr&nq the drier part.a of the
year, is also a pb@condi.ti.on for an: Wt of  the productivity of the
agricultural lands. These include wiie: | areas -downatream of the Reserve
Forest (RF), the so-called "buffer ¢ m under tankse covered
by tankbed plantations. si.m{.l_' i crucial for
agroforastey which is under : deve ﬂﬁl}!“ 'mﬂs canmm.‘mn of
' 3 ' : ” ‘ ag ‘drier parts of the .year
ﬁm.- houlmld water supplies, for

cattle'and\ fdr ather year ~ round




Improved availability basically refers to increased amounts of rain-water
stored as soil moisture in the root zone and as ground water in the aquifers.
Soil moisture is a precondition for food and other biomase productlion and
groundwater recharge will refill the wells and regenerate the streams, Various
treatments included in SF (see 2.2) are supposed to contribute to an improved
availability in the above sense. But planting of trees and regeneration of
natural vegetation will also increase the biomase in an area and for that
water is required. The assumed gains in water availability through SF
activities must thus be s8een in relation to the increases in water
consumption, that. is, the increased interception and transpiration from

growing trees.

In terms of consumed amounts of water, the initial stage of afforestation is,
for natural reasons, not a big issue. In any case, a primary concdern must be
to achieve a satisfactory survival rate of seedlinge, for which soil moisture
conservation is crucial. At this initial stage, oanly small amounts of water
are needed. Once the root system has developed and the trees start to come up,
they will consume more water. But to what sxtent and under what circumstances
they compete for the available water (and nutrients) and how they will affect
ground water recharge, surface runoff and thus water availability on a
watershed basis, are questions that need to be addressed. When trees reach a
mature stage, the water consumption im probably 'reduced as compared to earlier
growth stages. After coppicing it may inc¢rease again. Water requirements vary
thus over tha 1life cycle of trees. Treés may also withstand periods of
moisture deficits and "tide over® periods of leas water. PFinally, it is
important to mention that trees, also after their felling, contribute to the
infiltration capacity by creating macro pores in the soil.

i

Summing up, improved water availability in this report refers to:

a) in situ coneervation of moisture, and soil (of prime concern for the
survival rate of seedlings and their establishment). The objective is
availability of (small amounts of) water at critical phasesg around the
roote of the seedling to avoid moisture gtreaas.

b) water resources conservation on a watershed or on a regional basis.
This presumes an increased infiltration of rainwater into the ground and

a reduction of "unproductive water losses™ in terms of surface run-off
from the area and direct evaporation from moist surfaces. An improved
water holding capacity of the soil ahd thus a slow-down of sub-gurface
movements of water, is also of importance. The objective is to bring
about changes in water balance parameters on a large scale, that is, on

- watershed, 8o that the maximum amount of rainwater can be made
accessible over extended periods of the year for various productive and

consumptive uses (cf. Figure 1, page 7).

2.2 Treatments in SF Projects,

Various categories of land are subject to SF activities. Depending upon land
characteristics (topography, land-use, etc.) and other circumstances, various
treatments are carried out. In some of the SF projects the emphasis, and



expenditure,. is on planting seedlings. This is the case in about half of the
139,000 tankbeds and tank foreshores where Acacia Nilotica and Acacia
Leucaphloba have been planted. In othax: .areas and projects, a combination of
soil and water conservation and afforu!:at:.on activities are going on.

These projects include plantings along thé roads, railway lines and in other
-@imilar locations, the so-called; qtrtp plantatj.ona, -agroforestry (carried out
by . Agriculture Departn\entl) with’ trials of intercropping of #eagonal crops
batween rows of tgeqa and . also in uum :,son and moisture conservation. The
productive useé ‘of bitrren': land, waste™  Land* through - some  kind of
agroforestry or. block plantdtinn 1% an. ipportant cemponent of the overall SP.
poucy. e RN S

Agroforeatry 1a intended: for tha "wutn“ barren or fallow lande. Altogether
gome three willion hectares in 'rmu Nadu belcmg to ‘this category. A main
feature of these lands is that assasopal cropping is risky due to’ rainfall
amount and ‘regime and tha.._yiams ‘being very lew. By adheting to five
prineiplos { mtivati.ng /. wotivated “farmers, - puntmg at propér tim, ‘good
quality seedlings, soil —and  water conservation and adequate care after
planting) a hiqh uurvival rate c:: Moﬂ,li.nga ahoum uuured. :

As will be noted helow, a pri.mn méiﬂnration st ba given to what is
actually 'the "mrrying c:apacity of  the. barren lmﬂa with ragard to water
resources, In other wordas to . whak .. '
realistic to. raiu both txm and !

The most. comprﬁhanuve amd ambiti.oua
mentioned SF -pmjects- ‘are. concentrate
lande, the: focus of the IFF: is on the
and in. the ndjaininq &gricultural art
RF and  to  improve p:eductivity o
treatments are aarﬂud outs ,

shed wihk; trpaﬁmantn both ‘in the RF
'{To proteet and restore the’ degraded
the entire .'mgerahed area, various

(1) aou emd wat,nr cfonsawatian
stone walle, semi-éircular (
contour trenches; vngatati.va m‘ iers, em; -~ SEWC aims ' at improved
water availability.in the twin um mm:lmmd abova, that is, both in
situ q,nd on a. watornhad basis, e " BT

: ké;-amea
¢ and
Yaken



Although the protection and restoration of the land, water and biotic
resources is Amportant from an environmental point of view, the development
aspacts are crucial. Unless the productivity of land and water resources can
be enhanced, the increased potential be productively utiliged &and bhenefits
flow to the communities, it is futile to imagine that a sustained improvement
of the environment will be accomplished. For socloeconomic reasons and for the
sustainability of  regenerated forestsg, it is fundamental that the improved
productivity will not be confined to RF areas or other afforested areas only,
but that it will accrue in agricultural areds aAs well. Seen from & water
resources perspective, a competition = between forest —regeneration and
enhancement of agricultural productivity can not be ruled out. And if there is
such a competition, the trade~off between the various components of SF and
their effects should bé looked into. Officially and hopefully, there is a
complementariness between afforéstation projecta and agricultural and rural

development,

2.3 The Impact from Various Tresatments on Water Availability

The three types of treatments described in 2.2 are bound to effect significant
water balance parameters.

Soil and water coﬂsarvatimn (L) will have an immediate and positive effect by
arresting surface run-off and facilitate infiltration.

The effects of the other two treatments (ii & iii) are complex and, contrary
to the engineering treatment, the impaet will be gradual. Perhaps more
important, the afforestation of an area involvesa both conservation as well as
conaumptive effecty vis-A-vis water (see further in appendix A).

Natural vegetation (ii). Based on the expe:ience from the protection of
- degraded forest areas and agricultural lands in Tamil ‘Nadu and elsewhere, the

regeneration of the natural vegetation can be quite fast. Within the span of a
couple of years or up to five years, the natural vegetation may recover and
virtually cover previously denuded areas. The canopy of leaves, branches and
litter will help to reduce the erosive force of the rains. The vegetation may
also improve soil structure and help to build up moil organic matter. The
positive effects on water availability as a result of regeneration of the
natural vegetation are likely to dominate #&nd be achieved fairly quickly. The
increased amount of water transpired back to atmosphere from the growing
bushes and other natural vegetation ia probably less than the water
congervation effects since the lncrement in the amount of biomass is small in
absolute terms &and Bince the natural vegetation is adjusted to elimatic

conditions.

Tree planting (iii). The hydrological impact from the planting of trees is
more uncertain. Moreover, it will take several years or even decades, before
the full impact can be ascertained. Most planted trees grow slower than
natural vegetation = and depending upon the sapecies selected, the water
congumption per unit of biowass will vary. Similarly, the effect on soil
properties and the micro-environment will also vary with species.



The various treatments and their effects can be summarized as

below: - -
ENGINEERING BIOLOGICAL
TREATMENT PREBATMENT
Semi-circular bunds, Mulching,
IN SITU catch pits, v-ditch, Quick effect
trenching, tie ridges,
Immediate and
spatially limi-
ted effacto.
Percolation\ponds, Hadges of
WATER~ check-dams, contour vativer,
SHED trenches & stone- agave, natural
walls & bunding. : rggeneration,tue
- Quick effects - 'planting;ete.
in watershed Gradual effect

3. PRODUCTIVE AND UNPRODUCTIVE WATER
3.1 The Basic Idea and the Relevant Quastions

with reference to the above definition on improved water availabflity, the
enhancement of productivity is achieved by (1) increasing the share of the
precipitation that is made available for food and other biomass production,
and (2) by prolonging the period of thu year when . water is available as soil
moisture and ground water.

As further dimcuased in appendix A, the assertion that afforestation will
improve water availability does not enjoy a wide acceptance in scientific
literature. Or more precisely, there is no general agreement or understanding
as to the role of afforestation in comservation of water for other areas or
uses outside the afforested area itself nor for augmenting the dry season base
flow. Supported by the results from & number of studies, forest hydrologists
tend to argue that afforestation or reforestation will reduce total .water
yield and to some extent also the base flow, that is the water yield in
streams and wells from groundwater discharge, during the dry season. Pew
systematic studies do, however, refer to- mi—n‘&d eemditions and thae type of
conversions cof landuse agspciated : Prohi.ng into the relationships is
therefore  of grest rmtmrmn bcvkh _gMelom pevspective ag well asg
from a mcientific point of view. ' R

on watér- resources availability is

The logic of an auim&d-.pnsitivg'y i
‘other trestments, will reduce the

that afforestation in combination




substantial losses of water - which occur without achieving any gains - from a
degraded area in terms of direct evaporation from moigst surfaces, sgurface
runoff ahd rapid underground movements of water (lateral movements of water in
the upper portion of the soil, generally called interflow or through-flow). A
gignificant Jjustification for SF projects is that landuse including the
planting of trees and agriculturjl pgéctices, should be designed with the
intention to get an optimal and socially desirable outhut from the land and
water resources. Expressed in other words; tha treatments should aim at
reducing those lossés of water which do not servé any productive purpose and
optimize production per unit of water available. ‘

" This basic idea assumes significant importance in view of the fact that water
is a gcarce, erratic and vulnerable resource in large parts of Tamil Nadu.
Naturally, direct evaporation from moist surfaces will be of no use to the
development of an area nor to the environment, whereas the water consumed by
trees, seasonal crops and other sectors of society, represents a ﬁproductive“
or gainful return flow to the atmosphere. ,

We cannot stop the hydrological cycle. Neither should ‘we aspire to adjust
rainfall amount nor its pattern (cf. appendix A). The réturn flow of water to
the atmosphere (aftéer the rains) is as natural as it is necessary for the
production of food, trees, etc. From a socioeconomi¢ point of view and also
from an ecological perspective,; the interesting question is not sc much the
fact +that wateér returns to the atmosphere (due &o high potential
evapotranspirative demand). The important questions are rather how and when
water returns to the atmosphere or how it leavés the area over which rain
falls., if Lt returns quickly after the rains in the form of direct evaporation
from moist surfaces, nothing is gained, whereas if it infiltrates. into the
g0il and feeds food and biomass production and thus returns as transpiration,
_tangible gains are accomplished. And that is what matters to people. It can be
argued, that what goes back to the atmosphére (as evaporation and
transpiration) will eventually also come down. But we don’t khow when or where
it will re¢turn as rains againh (see appendix A). Horizontal movements of water
are also of interést; flash floods create havoc in down-stream areas and
desiccation of landscape in up-stream locations, whergaa moreé gentle flows are

natural.

3.2 Productivity of Water and Land

Just as a plece of land can go waste or yleld ‘differently depending upon
management and use, a quantum of water may be "lost"” or yield differently. We
are. accustomed to think of the productivity of land in terms of yield per acre
&r hectare. Since water is often a more scarce regource than land and for
which there is virtually no dubstitute, it would make a lot of sense to think
of the productivity of water. Most if not all pecdple are prepared to pay for
land and other factors of production but few want to pay for water. For some
reason an awareness of water as a scarce and finite ftesource is not well
devaloped. Land and water use should, however, not bhe seen in isolation. An
integrated management of these two basic resources .is the appropriate

Btrategy



In Figure 1 some of the aspects discuesed above are visualized. A distinction
is maé batween productive and unproductive losses of water. The assertion
from Figire 1 is that by adopting appropriate and integrated land and water
management, it is possible to increage the share of the potentially available
amount of water and thus to Lmyrow producttvlty both in sltu and on a

watarﬂwﬂ banis.
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Changes in landuse will not only. affect the amount of water available for
" different purposes but also its temporal and spatial di-tribution. Figure 2
illustrates an assumed principle difference in hydrographs for denuded areas
(I) and areas with forest cover (II), that i{g, the distribution of astream-flow
~and base flow over time. The assumed difference is important 'in two respects.
One is that the dry season flow is often better in watersheds with an
appropriate forest ¢over as compared to watershedd with degraded and denudsd
forest areas. Another impdrtant feature is: that although the total annual
water yield may be higher in a non-forested araa, the capacity to store the
heavy streamflows (in tanks, raaervoirs. etc.) might be insufficient (I). The
result is that .some of the water flow will not improve the overall
availability but will instead contribute to erosion and flash floods. The
problem of surface storage is, of course, reduced if more water can infiltrate
through the ground surfacée arnd bé stored as groundwater.

Degraisd - Dosaded area |

Etruam Flow

Siradm flow

T o L Etmlgt np-r.iﬁ: %

Ve

Figure 2. An illustration of p.ruumad princ,ip.lo duﬂrmcas on straamﬂow
{water yield) in a deyndud area (I) and in an area with an appropriate
forest cover (II). It is asmsumed that basaflow J:n highdr in the forest:ed area
as compared to the d-gradvd araa., Do . . :
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The distidction between unproductive and productive losses as made in Figure 1
must aleéd be seen in 2 geographical perspective. What is run-off from one area
ig run—on to other areas, To the extent that run-~off will not go to the sea,
run-off represents a loss only with regard to a particular area over which the
rain falls, In Figure 3, some key components of the hydrological cycle are
presented in.relation to up-stream and down-stream areas of a landscape. With
reference to the discussion above, & vaduction in the run-off will wean that
there will be more water in ona. segment of the watershed, that is, the up-
stream location whereas the dewn-astream part of the watershed will be getting

comparatively less water. Similarly, lt more of the water is conuumod in the
upper segwment of a watershed, thare will be leas water available for various

purposes lp down-stream areas.

The discussion concerning water availability in up-stream versus down-stream
areas and what constitutes the momt desirable productive use of scarce water
resources is relevant in waterahad dwelopmnt pmgnmea (see further in
3,3). . .

Tranrp&»ﬂ%:

Fru.fuht“m Interception

Evaparatien
;’

Run
off S&bIC

Figure 3. A profile of & waternhed ..
and Py are the two partitioning. point

WS Koy watar Balance paremeters. P
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3.3 spatial and Temporal hspwts

As discussed above, water avajilability could be meen at two main spatial
levels, ¢.g., a) the micro-environment around the plant, and b) the watershed.

For an efficient improvement of water availability; the proper siting and
engineering design of various S&WC measures are ifportant (see appendix 2 for
details of various in situ S&WC measures). In principle, the in situ S&WC can
be carried out anywhere in a watershed but should consider slope and contour
of the site around the plant. For S&WC on a watershed basis, the siting of
check-dams, percolation ponds, etc. should primarily be in the middle and
upper portions of the waterxshed, that ig, in the water recharging segment of a
catchment (Figure 4)., The sites must also be ‘chosen with due regard to
drainage network, soil type (coarse material to allow infixtration) and
similar landscape engineering consi.derations. '

The water recharge areas of watersheds will, 'Ln_general, coincide with the RF
or other forested areas (Figure 4). By combining and conceptrating . S&WC
measures and afforestation programmes in the water recharging areas, the SF
will, hopefully, have two positive effects. It will regenerate the natural
vegetation and the forest and it will arrest soil erosion as intended. But how
will it affeot the water dischargé areas, that is, the flow of water to the
down-stream,. "buffer zone"? In a study of Allikuli IFPP programme (Lundqvist,
Sivanappan and Ramakrishnan, 1991) we found & unanimous claim among farmers
and officials that water availability in the wells in the "buffer zone" had
indeed improved as a result of the IFF recently carried out in the area.

To what extent this view referred to S&WC works or the regeneration of the
natural vegetation #dnd afforestation is difficult to say. According to our
knowledge, there is virtually no fear on the part of farmers of a diminishing
amount of water for agriculture or households within a waterghed, as a result
of IFF or SF in general. Similar views have been forwarded by people involved

in other IFF’'s.

nlcmcn AREA.

per & lidm DISCHARGE ARRA

"' sefa l.w'u;sumt o&:' e
m ml f pest e he
ar :‘ - nt %t:“ e

Figure 4. A schematic bresentation of water recharge and discharge segments of
a watershed. . , \
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THese viewas are, of course, of significant importance for a support from the
lécal communities where the SF are to be implemented. Supposedly, they will
also facilitate the future management and protection of the projects which
have to bs carried out largely by the local communities. But in view of the
- findings reported from various studies (see nppandix A) that afforestation
will, in fact, reduce the streamflow anluding its base flow, it ig reélevant
to have a second look at.the long-tesm. consequences on water resources from
laxge~-scale afforestation programmes.

In agro-m.nt with the qeneral assextion among farmers .and mnny Dopartment
officials, we may assume that the availability of water during the initial
stages of a IFF in welle on a year ‘xound bagis, will improve as a reault of
IFF. (Unfortunately, this assertlon can not be substantiated for Tamil Nadu
due to lack of baseline data and moniborinq programmes). The improvnnnnt could
be a result o! the three treatments mentioned under 2.2 above.

Although it is quite logical that water avnilability will improve more or laess
immediately as a result of the S&WC wasgures, the long-term effaects ‘from the
other SF activities are more uncertain since water uptake and tranepiration by
the growing trees will increase gradually. A portinont question is if water
availability in the "buffer zone" and also in areas outside a particular
watershed, will continue to be ahove the lavel before the SF projecta? If the
afforested area is large in relation to the agricultural area in a watershed,
it will mean that most of the rainwater will fall over the forests. And if a
‘regenerated forest will consume the precipitation that falls over the forest
Atea or most of it, nothing or little will be left to recharge the aquifers.
it that scenario would oome through, the post-project water availability is

. likely to.be below the pre-project level:  (Figure S$). In other words, what is
the appropriate (optimum) design of SF programmes with regard to an increase
in overall watershed productivity? . o

Hvailability

uf grwnimhr
i

Figuro 5, if]untrazicn of the a-p mad: ﬂ@g-toxm otfpﬁt on water availability
in dbwnatream arua. as & result of ¥ luc@udlng S&VC.
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,hm: theu ate alse ci.rcumwmu that goh
'_'_uxmra. Firet of &ll, farmbrs’ “gnowledge
‘they have enpericmsd. m sk

3. ra:_»i&u cmnmmtu

. It is not only tm mmm m argue tha!
. availability. The Yorest Dei
. roads saying  that ‘“¥orésts for raing, @
‘warious parts of  Tadil

| patween landuwe;  Previp:

3.4 A Note on Farmers' Views on Water Availability

.fnrn’mrs have a -611’& and practical experience from real life situstions. And
" . they don't have to mzy about sophisticated theoriss md wstablished polnts
" of view to make ‘up ‘their minds about what ig gmul for them and what will

affect them nagativnly. For this and othier reastms, their views should be
taken seriously. Although there are :mﬂtﬂ of fermars having  uprooted

seadlings, fearing that they will reduce water #vailability for their farming

activities and also objected B&WC in upatx:em locations of watarsheds, a wmuch

_mhore widuprnd paui.uve dttiﬁu&e to, trae plénting #nd in mﬂi.wh: to a
' . combination of tree pluntlnq iand; uwc‘ seons td
“axpressed by fdrmerd in nnumu u ohie ex
'thera are othcru !rm nrioul T2

,mm.z mong tw\' ‘The. vtwl
oﬁ Imﬁ.i tlmé otrm: countr.tm. , .

It may be that the farmers &ra right. m tho Ikm!.cnl vi.wu of forost

" hydrologiste. on bﬁdwud water availability as a consequence of atforestation

programmes p«rh&ps ‘a result of spscial cases which have limited validity?
.- {Depending upon tree species snd other cifoumstances there are casas when
, '_,_-'?atforastatlm will consume the total rainfall and even "mine” soil moisture
o and groum! wnt&r‘ m. wr inﬁum. Inntimtrb M Hydquy, 1991) :

xm ' 3'-'1:& - -‘bnm,k... wms.oh - amongy
Cetavs basically reflect what
1d not expect hat thelr knowledge extends. to
"It ie probabla ‘that: when the

o $armers grew up oMM twenty, &hitty or for¥y yésrs ago, end thus established
. their basic world view, the £orsst cover was wore dense than it is todsy. On a
.. per capita basis, .the availmiw of wat

8- a1l80° better. The tremendcus .

increase in’ population is probely not res m ‘or seen as a problem at the

-village level. When comparing the si,tuntiqn Of the pest with the current one,
4t 18 perhaps quite natural by heuaw tha
" between forest cover and wAter fesources in . “the qoed cld days". Now the
.. forests are severely degraded. and water s\mpuu AF® a recurrent problem, On
_‘top of this, there is a lot of talk on the newd to afforest the dtate and all -
the positive results it will brd.nq. The  fa
'8P means: tx»anufer of nawm- ‘to thea: so'

ﬁm«u wag a funauml relation

erw ‘do, Of course, wlesc know that
iy ‘spesk agalnst it?

afforastation will ‘improve water
oF ‘inptance, put up signs along
‘for z‘.uod" puring visits to

Koty and - In ﬂiwmﬂoﬁl with people at = State
Duepartments, fumtu and “alie  colleagues st Universities, the view that
forests will bring raing has ‘often come ups smxuﬂy, & very common. argument..

Ciw that in "the old days"™ when them were comparatively dense forests there
‘were also pcrcmaul. streama, which, untart.umuly are not .often- to ba seen

AL on fmr the connactiona
Mut nhd.&h n p:cpur

these days. A morw. detallsd or scientific

These are extremely complex - Lnterrelationahl

- explanation is lavgely lacking. Moreover, any poesibile change in. precipitation
~amount or: pattern mast be intdrprstad in relm:wn w ‘large scale conversions.
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in land use and also for quite extensive periods. It is beyond the scope of
this weport and my capacity to try to interpret the supposed connections
between ‘forests and rainfall. Some points could, howeaver, be mentioned.

With a large-scale afforestation progrhlna (or other large~scale changes in
landuse), the micro-climate will be affected over extonded areas. The energy
balance (the albedo; the share of solar energy that is returned back to
atmosphere) and the heat gradient in the soil profile will change. A vegetated
area will take up a larger proportion of the solar energy as compared to
barren land and will not loose it as quickly as denuded areas. Degraded areas
are thus characteriszed by & high return flow of enérgy and the temperature
variations in the eoil both over time and in the profile are more pronounced
as compared to areas with more denss vegetation. The energy balance varies
thus depending upon land use and these variations are associated with
differences in air movements (wind velocity, vertical movements). Similarly,
the composition of particles in the air, which are important as nuclei for
vapour condensing to raindrops, ‘'will vary depending upon landuse and
vegetation cover. At some stages, the precipitation pattern and perhaps
precipitation amount, may change. \ : :

According to studies made by colleagues at French Institute at Pondicherry
. (Meher-Hom3ji, 1988) based on data primarily from XKarnataka and Tamil Nadu, it
i@ suggested that changes in afforeasted area may lead to changes in
precipitation pattern whereae the smount of rainfall is less likely to be
affected. According to the result of the analyses, a deforestation tends to
lead to a reductien in the number of rainy days and tc a more intense rainfall
since the total smount of rajinfall does not seam to be so much affected,
Rainfall pattérn and intensity are of crucial importance since they are
related to erosion, runoff and directly and indirectly to the extent of wet
versus dry periods of the year and thaes to crop survival. Other studies
analyzing long-time series of precipitation from various partu of India have,
however, concluded that variation in  rainfall ii rathér due to random
variations in rainfall (Mooley and Parthasarathy, 19&3).

b

4. RESEARCH ISBUES - WHAT TO DO
4.1 A Nete du Research Criteria

The important task for the R & D cell is to promote- research which can be
- translated into action and to use research results as a corrective to on-going
SF activities. Although general criteria of research would apply to any kind
of research efideavour, it is of purluﬂunt importance in this research to
arrive 4t some tangible results within a reasonable period of time. In fact, a
number of 8F activities are going on . ia the field but the very organization
and collection of data from the vaxions sites is neglected. Systematically
collected empirical information f£x “:ghp field with a certain degree of
general validity for SP ie thus hard gows by. As mentioned above, it is not
onily the monitoring. of ongoing profeele end their effects that need %o be
‘looked into. It is equally auoential au huvc baseline-data which unfortunately
are largely. uilatng ‘ :
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As expacted, it is easier to find results from detailed and elaborate studies
under coéntrolled conditions. In general, the availability of data and
information, cofficial as well  as from . researchers, and ‘also. their
digsemination, is poor. With regard to the issues discussed in this report,
reliable and systematic measurements of precipitation, soil moisture, ground
water, water consumption (of trees or forests), landuse and landscape features
are required. Socioceconomic information collected with empathy on farmers’
acceptance of programme idea, management  skills, etc. is of . equal. great
interesat. . s : o

vValid information is as important as accurate measurements. Too elaborate
measurement programmes tend to compensate for the absence of valid research
issues and also delay the presentation and interpretation of results. However,
it might be "better to be approximately right than to be precisely wrong".
Once the design of a research programme is done by competent researchers, much
of the work can be carried out by local communities, NGO’s,  students at
varicuas levels, etc, There is nothing mysterious about reading a rain gauge
regularly and writing down some figures on.a pre- prepared table or collecting
information about vegetation type or density, etc. It is more tricky to
acquire valid information on sociceconomic conditions. In any case, it is
important that data collection is done with a sense of critical observation
and scrutiny of available data.

In accordance with this research concépt, it would be fruitful to &sk, for

instance, NGOs and students to summarize data in tables, to comment.them, etc.

The main interpretation and dissemination of the results, again, requires

competence which is presumably not readily available among those collecting
the information (see more about organization of renearch in chapter 5),

4.2 Brief Outline of Potential Research Issuss

As indicated above, the impact on water resources from the various treatments
of SF is a composite of various effects, some of which are immediate while
others materialize only gradually; some are to be studied in a micro-
perspective, others on a watershed basis or even a baain-wide basis; some are
fairly well comprehended whéereas others are subject to contradictory views and
limited empirical substantiation. The long-térm perspective which is needed to
evaluate the result of a given afforestation prograsmme poses special
mathodoldgical challenges. The only practical option seems to be to design a
study (studiés) to cover areds where the foreat is under different stages of
growth, density, composition etc., so-called paired studies. Another important
ismue is what conclusions can be drawn as to the effects of certain treatments
in a watershed where not only the treatments but a number of factors may
(co~)vary. The availablility of water in the well of an individual farmer
might, for example, be affectad by SF activities in the watershéd but also if
his neighbours dig more wells or deepen existing ones, if they draw more

water, eté.

Several research issuee and approaches could, no doubt, be worked out. Some of

'them are briefly outlined below. The outline is by no means supposed to cover

aill the intricate aspects, Hopefully, it will serve to feed the discussion
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‘about what would be relevant and realistic research with regard to the needs
.of the parties concerned (R & D BSoclety, FD, AD, DRD, R & D Cell, NGOs,

Swedfarhat).

With reference to the definition of water availability and what factors
influence it (chapter 2), it seems relavant to identify issues that should
cover water resources-SF interactions at three qooqrnph.i.cal levels: i) the
micra-onvi.romnt, ii) the watershed, and U.i.) the State or basin-wide level.

I. &n analysis of precipitation wum; qmnphienl and temporel pattern is
a basic component for studies on all’ thi three geographical levels mentioned
above. With no information about precipitstion, no inferences can be made
about the forest- water interultttonlﬁm (P/W1). '

* At the micro-level studies should be designed to identify how effactive
various S&WC measures are with regard £o0 the survival rate of seadlings and/or
crops. Several factors affect surviv&l m-, of whlch molgture doﬂ.ei.ancy is a

significant one.

* Analyses of surface water runoff and soil loes undsr different landuse types
is another issue that can be taken up in sample plot- with various treatments
and under various slopes. _

" vm:cuhed based studies to assess tslm mi.n wato: )uunco parmtmu and how
they are affected over time with changes in land uan/aftorestation. Mopitoring
-of IFF programmes would be appropriste. M”Mbﬁ deta are required. (It is,
however, problematic to- d&tmim thg baseline since the uituntlan At the
initistion of a SF might not be sspFesentative. With due considerstion to
cost, a baseline survey should canm MEhe - avm situation® hut aleo the
' variation .over time). Special conesrsi  should be gim to monitor .changee in
groundwater recharge and water wlthdrmu‘ : _

* Studies on a.state or bu!.n-widc Lm.l m.'o a cha}.m&nq ‘task, Since changes
in vagetation cover and landuse at. this level must b seen as gradual and
tholr effects on micro-climate and: rainfall m;mly K m,lu and
comparatively small in quantitative teces Ml.'[u__ they  may be  quite
significant from a water rxesources " t{me-series of rainfall
data for many stations  would - fal. A mm for any sysvematic
xelationship between changes in pracigl #tion mmn and amount on .the one
hand and changes in landuse on. the & * 'i8 important. This research issue is
a truly inter-disciplinary on#, in m& meteorcology, hydrology, physics,
remote urwing and googrnphy omim ﬂﬂ valuable coutzibuti.ons. .

I1. The studiee indicated above rmim empirical: i-a!mtmn from the field.
In addition to such studies, it is mlcvant to promote studies under
experimental or contmllod conditwm - \

5\

* It iwm, !.'or .i.m»,nco, ;meoxtant * u- ::t tmt-r i.umnwum: a
typology -of treke with regard to is Tement of biomass per wm of water;. dvought
resistance, rooting pattern, etc, (cf, m intense d.blto about oucuyptua ).
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stmilarly, atudiea on the performance of various cqmbinations of trees and
crops are needed for the agroforestry proqramme New technologies to reduce
transpirdtion by use of antitrangpirants: how efficient are they and can they
be used by the ordinary farmer? Biofertilizers? Allelopathic effecta?

[

II. As .a complement to the studies indicated under I and 11, it is of
significant relevance to take up :tudlen which deal with these Llsuea aa deen
from the farmers and from other groups of' piopll involved in 8F activities,

. Identi.ﬂaauan of the mct w:l.dnprnd “view én thu presumd effeci: of SF on

 water raesources and how thqy are cathLtuted. T What is the main message of
the Forest Department (FD)? Whnt is the dominaeinq view of the farmern? From

where do these views originate (textbooks, uxﬁurimdntn, or aelsewhere/nowhere)?

“

In any case, it is of interest to 1ook £nto the rational, p@rsistencé and
spread | of the dominnting views qn-the F/ﬁ!, THis is important for a policy
analysis but it may also give some clues for a better understanding of the
F/WI and for the design of field measurements, Farmers’ views may serve as an
entry point for identifying and posing relevant questions.

b

* calculations of socioeconomic benefits aiid costs. SF is supposed to cater
for essential livelihood needd of the farmer comminities ‘and at the same time
improve environmental conditiona. A lot of financial and human resources are
invegted in these programmes and scarce natural resources are allocated to
specific uges. ﬁlthough forests can produce a wide range of utllitiea timber,
fuelwood, fruits,\honoy, environmantal,'eto.), SF will praclude altbrnative
resource. utilizncion option#. 80 what are the opportunity costs, if any, of SF
projects, to’ what' extent and in what areas will a protectton of  the natural

‘vegetaticn achieve the objectives? What “are the long term benefits? - What

will be the implicatians for tenure, price of land and willingness to invest,
etc,? ‘'Who are the winners and how can “the unreached" be reached and benefit
from these programmes? What eignificance will forest produce have in ‘the
future in the village based' économies and in the regional/national economy?
According to a study carried. out by Institute for Social and Economic Change
(Ecologywnconomic Unit), BAngaloxe,_ the ec¢onomic benefits outnumber the
aconomic ‘cost by several multiples (Nadkarni et al., 1991). The calculations
are, howsver, madeé for a long period, upto 50 vears after the cammancement of
a project. In terms of the acute socioceconomic needs, we need to Know whaﬁ are

' the tangiblé reaultu Ln a aharter timﬂ pgrupective. Needs can not be

postponed.

The - economics of water and, indeed its management and allocation between
various groups, uses, etc. is a highly relevant research toplic since it is a
gcarce resource with a number of alternative allocation options.
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A um\_ﬁf some potential research issues .and how they can be characterized:
¥. :

Btate of Relevant |Resource |Time be~ |Non-compartm.

knowledge for S8F; |persons; |fore  |research

What oan in Tamil |rvesults "

sctually Nadu, can ba

be found India,  jexpapted

Q\lt? Mﬂ' o .

' elwewhere.
1 b
II
111

fm- w._;:mmm - g0 ant :Sg' DONE

The redponse to a letter ' msent’ hy PEs atsunmnpnn to 44 different
univo:utu-/tutitutiom, o Gove, Mrhmnn, NGOs and private

_ni:n whether or not they wers engaged

' to continut/ta)m it
m‘: aleo showed that ‘the
», there seems to be o
f‘ ‘facilitating linkages

companies/individuals, asking them to-
in relevant regearch work ' and/or 1t
up, whows ;that there im quite a
CORpRtancS COVEES Many relavant ae
important npo' & to congider. Oné

and exchanyes between interested ; o - sfdiit programme. As it is
today, there are limited contacts 5 the ln-t.ttm:.lm and individuals who

are doing research on the concerned Luw and/or who want to contribute.

The othet aspact is how to melvo Othﬂp pnoyle than the qualified researchers
. in the r-mwh, that is, NGOs, cdmuty represantatives, students, etc. In
other words, it is of interest to' Mlnto remm:h ‘with raempect both to -
horizontil and vertical conai.darqh] i - The way that research is organiged
will also be of rslevance when it m to the trunshtmn and disesmination
of the réesults to the ptopn' m.-w; ]

5.1 Three Pxineiple Waye to Orgenise

4 &re prmmwd 48 an Llluttra!;ion

The following three types of orgs foa 2
1' t“‘ ?f-”'t one (A) came up in.

Two of them ars. comuon today (B & BY;
discussions &t the Gocl.ety. : ;
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Dt . ; , Cpe el - Do i ST
[P T B s Co coerhl B L Ly cae T el b o bhanite 4

A. A Core Group  (or core groups) consisting of a few resource persons
(probably’ not more than 3 - 4 persons) competent in relevant
disciplines/fields who take on the responsibility to i) design a research
programme (in collaboration with the R&D Society), ii) organize the collection
of information with the help of, or instance, students from the polytechnics,-
NGOs and schools, and, iiiﬁ nnaiy @ and intetprét e tnf&fﬂ&ﬁibn ‘WEttesup of
a common report would be logical’ but publida& q rusu1¥% cdifrd Be ‘done more
on an individual baeis. Probably'it LB app:ob fﬁ d to appoint one’ pﬁr!bn as

the Principle rasgarcher. . g ﬂ\JWH? o
j B Wik : SR

_;‘m!“::\h» b : ST

B. Network of reqaarchorn/inltitutionl. 09M§arud“’&o A., this model could
include many researchers/institutions. They: should work oh a cbiimon resésrch
programme with defined tasks but they would be more free with regard to how
they choose to carry out the actual research, Regular rnctings and exchange of
ideas and results would be productive in this mode)l as well as in A, B
contact person who takes on dertain coordinating functions should be

identified. ‘ : ; ) f P
i i : i

‘ ‘ i aal o - :

€. Individual researchers, the *aake procedures as lagt year" version., This is
the most practised mddel where individual researchers submit applications to

funding agencies and compete for funde on basically sclentific criteria.

The three models are not clear-cut in reality. Conmbinations and modifications

can certainly be found, 'THey Hkve -thélr' Iinmtirtbns" adl wéll 7de *Serelbtn.?,
While A & B will facilitate the cross fertilization and blending of various

disciplinary viewa and results, the ¢ model may be more efficient to deal with

detdils) ‘A ahd B will® ‘piobably aleo neell moré tile ‘o function preperly. To
tidétion properly and to achievé'the ‘dbjectivbi,” it is' nacdssary ‘for 'A'& B to

have a ¢lear focus of the reéséarth issues, whs“ahou1a 4o what, ‘etc. For both A~
and B it is logical that some reaearch‘themé(u) ‘i’ idéﬁtifled by the  funding’
agency. ‘A strong orqanization ia fequirad and’ ﬂopefuliy, members Who are

committed to joint efforts.’ PR et

N Ce fen b b e ey
NS AT Hio Tnie o Lahm R S L A< AL SRR R L AR T LTS SR E SE
- i N F A PUREIE TG T & PR T O N IR 13 LI PEVE RTINS FINNT I B A I N R T -ty

6. LINKXYNG R & D™ - 7

\'-U?': L R 1 S L LR N ! Ty oy BT

Research results can be presentéd and distributed in various wayd;\Tb‘liﬁk
regearch with development, it’ seems necessary and efficient' to ‘translate ‘and -
: disseminate the mesaages of fhe rcsearch to*thrae targat groupa. They includ&w

: ; - pu e ":ﬁ-‘v.] T SR ) [T . goere e Fenomrd
(i) People in the field, ihdluding'Neos/vos
(ii) Policy makers and extension departmett Bteff, and

{iii) Scientific community, the media.
In getting the message across to the target groups, it is natural that varioud
groupe of people do the “"translation". For the scientifie commuhity, it” id'

logical that the “core group®, network members or Iindividual 'researchers
publish the resultd, attend scientific meetings, etc., For the second target
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group, it seems natural that the R & D Cell aseumes this crucial task.
Finally, the spread of the message to the people in the field should be a
responsibility of the Departments and NGOs.

In the following -graph the discusasion j.n the report. is ‘summarized:

Research Research Diswemination Davelopment
issues organization strategy; i sotivities

responsibility to
- communicate sesNage
to target gtawc _,

: ' . e Experiments
Core group |Scientific trials
in combination| |community; Monitoring
“with NGOs, core. group, 1 Identification
II | students,etc. | |networkers, of technology
- indiv. researcher ‘
- e Replicability
111 - i
Network of Policy makers & .
. |institutions Departmentsi = <
. 1& indiv, . © IR & D Soniety
. _|ressarchers n g
|1Adividusl | |People "in'the.
{ressarchers field"; Depatk~ =~
e . |ments and NOOR
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APPENDIX A.

FORESTS AND WATER RESOURCES - STATE OF KNOWLEDGE OR STATE OF VIEW?
(Comments to selected literature.)

A.l1 Allegations of the "four M’'s”

In a statewof knowledge publication by Bruijnzeel (1990), Lawrence S. Hamilton
writes in the Foreword: -

In spite of valiant efforts of a small band of scientists who have
attempted to dispel the misinformation, misinterpretation,
misunderstanding and myth about the role of forests with regard to
hydrology and erosion, .and what happens when the forest is
altered or removed, many - of these "four M°'s" still continue to
dominate popular and political thinking. This applies especially
to tropical humid forests, which seem to automatically put emotion
into command over reason.

In addition, the discuesions and analymes on. the impact on water resources
from major conversions in land-use are hampered by "semantic fuzziness”
(Hamilton and King, 31983, 131). The quotes refer to the intense and rather
confusing debate about the role of - forests with regard to water balance
parameters like ground-water recharge, flood moderation and dry-aeakon
discharge (baseflow). Hydrologists concerned about the implications of forests
on hydrological parameters and represented by "the amall band of scientists”
tend to: argue that deforestation has a positive effect on annual water yileld
and also, although with less emphasis, dry season flow. The main reason is the
large reduction in (evapo)transpixation as a result of stripping areas of

their forest covar.

All available research work indicates that there is an increase in
water yield when forests are converted to grasaland. ... . All
catchment studies involving partial or total conversion of forest
to annual cropping have shown increased yield in annual
streamflow. These increases usually occur throughout the year but
especially during the dry season (ibkid., p. 74 and 102).

Conversely, reforestation (planting of trees in areas previously without
forest) "... usually leads to decreased water tables;, with effects most
pronounced in the dry season" (ibid., p. 113). The same principle view is
presented in a state-of-the~art report summarizing the result of studies
carried out in 94 catchments in various parts of the world. It is concluded,
thdt areas under forest cover yield less water both in teims of surfacé runoff
and groundwater recharge than do grasslands (Bosch and Hewlett, 1982). In a
report by the Water Authority of Western Australia (1989), it ig shown that
clearing the virgin vegetstion leads to rising groundwater table. A special
point is often made with reference to water consumption of eucalyptus. The
debate in India in this regard is all too well-known and does not need to be

recapitulated here.

There are thus quiﬁe a lot of scientific data in support of argumente that
afforestation or reforestation will lead to a reduced water availability on a
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watershed basis (as defined in"2.2). A number of studies carried out in, for
instarce, South Africa (Bosch and Hewlett, 1982; Department of Water Affairs,
1986) and in Australia (Batini et al., 1980) show a direct correlation between
perééntage reduction in forest cover and percentage of river discharge. Others
have presented detailed data on the changes in water yield with changes in
landusa: “"Converting lowland rainforest land to well managed graesland or
annual cropping may produce permanent increases in total water yield of 200 -
300 mm/year” (Bruijnzeel, 1990, 179), and "In the first year after clearing
forest, streamflow increased by a maximum of 6 mm for each 1% of the area
cleared" (Oyebande, 1988, 16). The latter quote refers to six tropical

regions.

A.2 An Alternative View

But there are also studies indicating an opposite result from deforestation on
water ' availability. (As far as I am aware,  there are much less of
documentation of afforestation in this regard). One case ig, for instance,
presented from Indonesia where deforestation led to a reduced dry season flow
(Bruijnzeal, 1990). The reduced dry season flow was interpreted as a result of
poor land management after deforestation. For India, Gupta (1980) has reported
an "improved basin moisture regime and mitigated effects of droughts" as a
result of afforestation in semi-arid areae. The most striking example of the
devastating results on water availability from large scale deforestation is,
however, the developments in the area around Cheerapunji in northern India.
This area is famous for its world record of annual reinfall of some 10,000 to
13,000 mm. It has now acquired another spithet: "the wettest desert on earth"
(Clarke, 1991). Major changes in landuse are obviously to a very large extent
explaining the alarming change. "Even in Cheerapunji In Meghalaya today where
the rainfall is highest in the world there is a drinking water crisis, Why?
Bacause of denuded forest and our total neglect of natural resources”
(Poojary, = 1988). With regard to the consegquences on rainfall from
deforestation, the works of Meher-Romji (19807 ~ 1988; 1991) are quite
interesting and also relevant in connectlion with this report since they refer
partly to Tamil Nadu, The findings suggest that deforastation on a large scale
in inland locations will affect raintall, primarily in terms of pattern (less
number of rainy days - more intensive downpours) but also a tendency of less
amounts. Other studies for India do, however, indicate that wvariation in
rainfall as aeen over long. periods,. is rather the result of a random
distribution over time (Mooley and Parthasarathy, 1983),

No wonder that the debate is fierce and confused. The complexity and the
number of issues involved and the tremendous variation, makes a  review
impossible in this brief sccount of some major arguments. Summing up the
discussion, it might be useful to refer to Pigure § presented in the main
text. It illustrates the main components. of the hydrological cycle and how
they may be modified by land-usa. ﬂ@mﬁ.mgﬁarenct L0 the discussion above, a
major . fnatuuﬂ ‘of 8 forast (trees) is pact on the- two partitioning points
(Pl and ?&}. Foraste will in -“_” ,faciliﬁa&u an  increase in the
infiltration ‘(at P1) but will also: #p part or 4ll of the infiltrated
water (at P3) and transpire water baok. the atmoephere. If the water uptake
by the rosts-is big in relation to th¥ Liffltration Jittle or nothing will be
laft for xam:'ge of the aguifers: ( further in Falkenmark et al., 1990;
Palkenmark: -and “Lundgvist, 1992). Ag jated frem on-going research in
Bangalore, there might even bs (t Neg) situstions where the uptake of soil
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moisture exceeds the amount of precipitation (Institute of Hydrology, 1991).
I1f, on the other hand, water uptake is less than the amount of water

infiltrated, there will be a recharge of the aquifersa.

Interception of rainfall is another significant component of the local water
balance. In tropical forests, up to 35% of the rainfall may be intercepted by
the canopy and evaporated back to the atmosphere (Bruijnzeel, 1990, 79). The
. configuration and the layers of the canopy are important not only for the
interception but also to moderate the erosive fokce of rainfall.

A.3 pPosgibilities of Convergence of Views?

Two quite contradictory views are thus noticeable and both seem fairly well
established. In one very important aspect, the possibility for convergence of
views seems better, namely concerning the impact from deforestation on dry
season (base) flow. Quite a number of studies have presented material showing
that a diminished dry season flow is associated with deforestation (see, for
instance, Madduma Bandara and Kuruppuarachchi, 1988; Eckholm, 1986; Myers,

1986) .

Studies reporting a decreased base flow as a result of deforestation are
particularly interesting since most of them refer to field situations whereas
studies showing increases in base flow are based more on controlled
conditions. MAmong those who are skeptical of a positive impact of
afforestation on water yield, it is argued that the reduction in bage flow in
connection with deforestation ”.. is not so much the result of clearing itself
but rather reflects a lack of good land husbandry during and after the
operation" (Bruijnzeel, 1990, 113). But where and . to what extent do we find
good land husbandry in the extensive areas that previously were under good
foregt? And even if that were to be case, to what extent will grasslands cater
for the needs of the population in poor Third World countries?

A.4 Concluding Remark

There is convincing scientific aevidence to suggest that in general forests
tend to reduce the total, annua)l availability of water for other productive
and consumptive uses on a watershed basis. It is less clear how dry season
base flow will be affected. At the same time, there is also quite convincing

examples of the devastating consequences for water availlability on a year-

round basis of degraded forest areas. And there is reason to assume that with
proper land management, including soil and water consexrvation as presented in
the report (see appendix B), in combination with protection of the natural
vegetation and selective planting of certain speciesa of treeg, it is possible
to augment water avajlability on a year round basis also in areas outside the

forests.

The lack of appropriate land and water husbandry in large parts of the semi-
arid and arid parts of the World in combination with a poor and burgecning
population are very much the circumstances that constitute the scene today and

in time to come.
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managed graselands or to other decided-upon landusee. The issue. and the
challenge is rather that previously rich forkst areas are being tapped of
their resources with a number of far-reaching socioceconomic and environmental
consequences. This ismue and. challenge should he & bagis for research on water
resources and SOcial Forastry interactiéns.
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APPENDIX B.

ILLUSTRATIONS OF MAIN IN BITU SOIL AND WATER COMSERVATION WORKS

Soil and water conservation (S&WC) and water harvesting should be gbnstructed
with an objective to improve the situation in situ and in a watershed. The
following illustrations refer to in situ B8&WNC. Before in situ moisture
conservation measures are taken up, the land should be provided by vegetative
barriers or bunds along the contour lines.

Once a barrier is formed on the contour, it will guide the farmers to plough
the land and to do other farm operations. Contour ploughing, cultivation and
tree planting will also help in moisture conservation in dry lands.

After the area has been treated with vegetative barriers or bunds and planting
and cultivation aleng the contours have beea taken up, the following in situ
S&WC measures may be practiced.

For agricultural crops and annual cropsi

1. Forming ridges and furrows

2, Broad bed and furrows

‘3. Forming basins

4. Tie-ridging - random tie ridges
5. water spreading

For tree crops:

6. Micro catchment ,

7. Saucer basins or msemi ¢ircular bunds
8. "v" ditch technology '

- 9. Tie ridging ‘

10. Catch pits

11. Deep pitching

The details are given in the figures on the following pages:

Figure 1. Vegetative barriers on the contour
Pigure 2. Broad bheds and furrows

Figure 3. Tie-ridges.

Pigure 4. Water sproading

Figure 5. Micro catchments

Figure 6. Saucer basins/semi-circular bunds
Figure 7. V-ditch technology
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180/sSwedforest coordinates the SIDA aided Tamil Nadu Social Forestry
Project. This project is being carried out since 1981. During the
first phase (1981-86) the orientation was towards raising community
plantations in tankbeds, hillocks, etc. and agroforestry. The Social
Forestry wing of the Tamil. Nadu Foreat Department was implementing
the project. Before taking up the second phase (in 1988) a decision
was taken to transfer the compeorent of agroforestry to the
Agriculture Department due to their acceas to the farmers. Similarly
it was decided to hand over aome of the commuhity plantations to the
village panchayate from the Forest Department. Though the Social
Forestry wing is involved in managing most of the community
plantationse, it has set a new direction by adopting a programme
called Interface Forestry, which aims at an afforestation of degraded
resérve forests in an integrated manner, Tree planting, soil and
watsr conservation, and socioeconomic inputs form an important
compofient ‘- of thig programma. It aims at interating the forest to
the peripheral village economy in a sustainable manner.

The new directions of social forestry implies higher productivity and
stronger ecological relationships. This could. be achieved only
through inputs from research. Hence it was decided to evolve an
autonomous body for resesrch during the second phase. Society for
Social Forestry Research and Developmant, Tamil Nadu, was inaugurated
in 1989. Under the guidance of the renowned scientist Dr. M.S.
Swaminathan, the Society has been funding relevant applied research
projects for the past two years. The Government is also actively
involved in the Society facilitating the transfer of the research to
the development programmes of the government departments and Non
governmental organizations.

A Research and Development Cell (R & D cCell) of I180/Swedforest,
Madras, assists the Society in translating its objectives into field
reality. One of the important functions of the R & D Cell is to
identify the priority areas of research in terms of needs. At
present it im involved in vchalking out a programme for research
activities in the field of water redources related to msocial
forestry. For this purpose, it has invited Prof. Jan Lundgvist,

Department = of Water and - Environmental Studias, University of-

Linkoping, Sweden, under a Research Fellowship to assesgs the research
areas with relevance to Tamil Nadu Social Forestry Profect.
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WORKSHOP PROCERDINGS

Based on the report of Dr. Jan Lundgvist it was decided to organize a
project design workshop. The objective of the workshop was to arrive
at a research strategy on water resourceg in social ' forestry
including specific programmes and projects to  identify possible
actors and to evolve a research rethodology. _

The two-day workshop was organized in Pebruary, 1992 at Madras,
Thirty nine specialists in the areas of scil and water resources
management and forestry particfpated i the workahop. There was a
substantial representation from the univtrsities, gcvarnment and non-

governmental organizations. - S .
The participants were requeated to contribute through thematioc
discussions with the intention of evolving specific action programmes
for research and development. aé¢tivities. .

The participants vwera:

Dr. swnninnthan’u.s., Chajirman, M.S.Swaminaéhan Research Foundation.

Di. Navayan 8., I.A.S8., Commissioner and Secretary, Govérnmant of Tamil Nadu

Mx., Rangarao G., I.A;s., Commisaibnér aﬁh_SQGregary, Government of Tamil Nadu

Elangovan 8.P., i.A.s.,_COmmissionenfand $¥é£etary,Government of Tamil Nadu

My.

Mr. sdnknrlnurthy s{, I,F.é.},chiaf COnéﬁrvatdr of Forests, Social Porestry
Wing | | "

Mr. Koiappan P., 1.A.8., Diﬁactor Aéricultﬁre, Directératé of Aqucﬁlture

Nr. [Kunder W.S.0,, Director Instituté qffﬁydrauilca & Hydfology

Mr. Nanjan B.T., Additional Director Agriculturo, (Agroforestry)

M, éuhra-anuh K.V., Joint Director, mr@l bévelopm'eﬁt ‘Depavsf:t.ment

Dr. Balasubramasisn K., R & b uan;qer, 150/8wedforest |

Dx. Bhaskar V., Departmgni‘qf Farm‘ForeatEy;hbniVeislty of Agricultural
Sciencas

Dx. Dnyanaudun,.ﬂtofessok, Dopattment yf-hotaﬁy 3

Mr. Patimson F., Project Director, Social Foruatry Information Ptojact

Dr. george C.K., Spiceﬁ Board, Cochin -
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THE WORKSHOP

On 10 February, 1992, the morning sesgion began with a welcome address
of pr. Ake Nilsson, Coorfiinator, 150/Swedforest, Madras.

In his address, Dr. Nilsson streseed the direct relationships between
forest cover and @oil and water resources. He emphasized the need to
achieve a positive impact on hydrological conditions in the downstream
areas of afforestation projects. Aécording to Dr. Nilgson, thera is a
lacunae in the current database, making a proper analysis on the
relations between landuse and water respurces impossible. Identification
of resourcés in terms of institutions, individuais and knowledge and,
the full exploitation of their potential could develop new, productive
systems where use of land and water resources can be optimized. To aim
at developing these efficient qyatemg, Dr. 'Nilsson invited the
participants to come up with proposale which could be taken up by the
Society for Social Forestry Research and Development, Tamil Nadu.

Mr. Rangarao, Secretary, Agriculture Department and Mr. §.P. Elangovan,
Secretary, Rural Development Department gave the opening address.

Mr. Rangarao stressed the need for\bottar flood control measures and

also for rejuvenating the fallow landse into ecologically stable units
of production. He reminded the participants that both these areas  weére
a concern to the government and uchnmﬁa ‘were already initiated to

rectify these ills.

Mr. 8.P. Elangovan, Secretary, Rural Developmant Department stressed the
idea of planning for better productivity of water ‘resources while
maximizing the production on land. He gave the example of tankbeds where
appropriate planting could result in better recharge for the tanks
without reducing the tree crop production. These processeaes could be
better defined during the. workshop, he. nuggested.

The keynote address was gLQen by Dr. M.S8. Swaminathan,

L

Dr. M.S. Swaminathan began by reiterating that the key themes in the
raport and findings of Dr. Jan Lundqvist and Dr.. R.K. Sivanappan on
issues of research and development.:; ‘on - water :Qsourceu and. social
forestry would form.the basis for dictuhlonu during: the workshop.

A dynamic aou;al forestry programme: ”qplﬁ be designed, he said, wherein
afforestation of catchments could p‘ an Antagral part of the dévelopment
project. Conseérvation of resourcud ﬁmﬂ aptimizatian of their use for
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sustainable development would be an appropriate strategy. The concept of
sustainable development could be at the district level.

It was important, while striving towards greater development, to
maintain  harmony among different interest groups dependant on the
regsources. Dr. Swaminathan highlighted the example of the changing
objectives of forestry from the end-user perapective - the conservation
forestry, the commercial forestry and community/social forestry. The
dichotomies arising due to contrary objectives being recommended and
pursued must be minimized. This could be done by a combination of social
dedication and ‘an input of knowledge systematically developed through
repaarch. ’

Applied as well as adaptive research could look into the areas of water
and land management, tree crop selection, genetic organization; nutrient
recycling and such related issues. Thesé would have a better
concatenation in design if they were considered distinctly at three
levels - micre catchments, macro-catchments and the larger watersheds,

Dr. Swaminathan suggested.

Dr. Swaminathan hoped that, in this agé-of information technology, the
poor would also find access to the developed technologies and a higher
priority be accorded to "reaching the unreached.”

Perspectives of the R & D Cell were given by Dr. K. Balasubramanian,

Society was formed in 1989. The identification of field reality and
promotion of research designed to change the reality in a pre-determined
direction is the primary approach the Society has adopted, Areas for
research priority, collected through a careful survey of practitioners
of forestry, inc¢lude fodder development and wminor forest produce
production. To derive a comprehensive set of current priorities the
present workshop would be rewarding, Dr. Balasubramanian concluded.

Dr. J. Lundgvist, Professor, Linkoping University, B8weden, intfoduced
the theme of the workshop. Dr. J. Lundgvist briefly described his two-
month experience in Tamil Nadu on the basis of which he had prepared a
draft report which would give the themes for discussions in the

workshop.
\

The themes have been broadly classified into four areas - water
availability and watershed development, research issues, organization of
regearch and the linking of R & D.

‘Manager, R & D Cell. Dr. Balagubramanian gave the context in which the-
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For the theme of watershed development the issues to be discussed were:

1. to ‘improve water availability

2. treatments in SFPs and their impact on
- soil and water conservation
- regeneration of natural vegetation by ‘social
fencing’ or other closures
- planting of trees

3. basic ideas and questions
4. productivity of water & land
5. the iwmpact from various trqatqqnma;bh water resources

6. spatial and temporal aspects

7. the queaticn whether trees m , 7. thé question whether trees m
water ' i

A

The research issues could be discussed by defining thé ressarch criteria
at firet and then the potentials of research issues.

The discussions on linking R-& D could start with an identification of
the elements such as people in the field including NGOs/VOs, policy
makers & extension staff and the scientlfie eommunity, together with the

media‘s involvement.

Dr. Lundgvist suggested ' that it ‘would be desirable . .that each
participant’s involvement be intense and meaningful and to create such
an opportunity it was best that the group be divided into five smaller
sub-groups, each specifically discussing a particular theme. The outcome
of the discussions could then be shared subsequently during the seminar
in an open forum. Finally the findings of the workehop could be arrived

at. )

‘The suggestion was well received. The afternoon session of the workshop
was dedicated to group discussions with groups being formed in
accordance with the interest and experience .of the individual
participants. Prior to embarking on the. group discussions each
participant shared with the floor,  their reaction to the frame-work
design, their assessment of the current field effort required for water
resource management and the nature of research prowpted by these
efforts. The sedsion was chaired by u;,.ﬂnthin Roy, BExtension officer,
BOBP project of FAO.
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Dr. Sivanappan set the stage for discusaions with a brief background on
the water scenario in Tamil Nadu and India. He said water scarcity was
common and only research would clearly say if large-scale afforestation
could improve water availability. Dr. Sivanappan, ¢through slides,
described the measures already being carried out, with various degrees

of success, both among government and non-goverhment efforts. This

experience could be a thought provoking procese, he felt.

THE GROUPS

The themes of the groups were as followsi

Grouyp 1: Precipitation - total amount/inteéensity; number of rainy days

vig-a-vig afforestation/deforestation in hille and plains. Perceptions
and substantiations. .

Group 2: Effect of soil .and water conservation work (treatments) and
afforestation/regeneration on water availabllity in the - lower parts of
the catchment for agriculture purposes and. other needs. Water balance
studies with regard to land use/afforestation in interface forestry.
Policies, parceptiona and aubstantiations.

Group 3t Micro-level studies - how effective are the different in~mitu
moisture conservation techniques with régard to. tha survival rute/crop
growth and water balance parameters.

Group 4: Evapotranspiration requirementu of various tree species -

biomass production per mm of water, drought resistance and rooting

pattern,  etc. Anti-transpirants, - jalghakti; fertilizer requirements
vie~A-vihs moisture availability, etc.

i/

Group 5 Agroforeatry, tankbed plantations <« effectu oﬂ water quantity
and quality. Economiics of agroforestry, typotogy of land use with regard
to moisture availability ang itse ‘carrying capucity .

The above five themes were discussed in order to bring out the state of
knowledge, work in progress, work to be done and ity relevance to social
forestry and identification of specific resgarch areas,
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GROUP ONE y

The group realized that adequate and accurate data would be the key-
stone for any analysis for the water cytle. A choice would have to be
made between the present alternatives of automatic rain gauges or manual
gauges. The automatic were prone to malfunction while the manual rain-
gaugea had spatial limitation, i.e. if data at the taluk level has to be
collected, as the K current hydrologicll thought suggests, the cost of
data collection out-reaches its use in the analynis. '

Linked to the empirical data collection is the need to ascertain the
landuse pattern, current as well as ‘historical, and 1link it to the
hydrological cycle. This could be done from a sociological point of view
wherein the perceptions of the people regarding the link could provide a
clue to better planning and implamentation.

The question of the impact of deforestation and its impact on rainfall
would require extensive statistics. Advantages of the existing studies,
such as that of the French Institute, Pondicherry which has compiled
rainfall data from 4,000 stations in the Western Ghats, Department of
Statistics, GOTN,  Indian. Meteorological Department, GOI, Indian
Institute of Technology, Universities, Forest research stations, non-
governmental organizations and other ‘academic institutes could be made
use of to arrive at a beginning peint for further research.

A predictive modal ‘for the hydroloqlcal cycl¢ cquld prove vsry dgeful
for planning. The interrelationshipe between the elements. of the
hydrological system would have to ‘be defined to develop a model.
Research in the study of linkages between the physical and the
atmospheric dynamics, though not of direct relevance to social forestry,
would gtill be fruitful to determine policy for the. programmea.

The group discussed the methodoloqy that would have to be adopted in the
context. A questionnaire survey for the soclal ecience studies and
appropriate  instrumentation including remote seneing  for physical
parameters was agreed upon. An active participation by the decision
makers, such as government repreaentativea, in this process of data
preparation was recommended. : : : ~

GROUP TWO

The group_gdrggd.tb’thq le;Ow1pg ardi 'fbé¢xése$£éh:,:

1) Syutematic study on- soLl nroaion,; runoff, g0il  moisture,
' recharge of groundwater in ,w terstheds having different slopes
and vegotltivo cover. ' e .
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2) Water baiance studies on where soil and water conservation works
and afforestation are completed compared to the existing
degraded forest area in fairly big water sheds.

3y Effect of water hnrveuting etructurea (catchmont areas) in the
command areas.

4) oOptimize the afforuntat;dn ahﬁ\déiltﬁntbr congervation works and °
the ' agriculture ¢rop# from the given land -and rainfall
characterigtics. s .

GROUP THREE

The following four major thrunt aroas wute 1dant1fied to Lnarease the
survival and thé rate of qmad growth: e

1) diffexent thaitu mointmrg'aonuorvat

2) different moisture 1ou-'prevantion measuren in thé field,
3) anreaning diffarent mo&ature retenttbn muthodl, and

4) moisture crisi- managembnt.

Future resaarch nhould etudy tpp teahniqﬁmﬁ, foﬁuts and economicu of
these factors for: ' _ : e

1) ¢itferent trbﬁ;dp§ciéu}

2) diftgrent‘soiiilrf

3) different agro-climatic’ zenes, and

4) forest and agficultunﬁl lindé.

GROUP POUR.

The fourth group identifi.d tha fallowing auan- for ré-darch in the
areas of evapo—tranapiration, biomasa productloﬁ and water utilization.

1. v;rious torestry modols which ara eeolugically and economically
viable vis-a-vis ugto*climntic and soil zonea.

2. Hydrologiaal relations betwaen annuai ctopl und trda npaaies
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3. Comparative efficiency in water use in different land use such
ag agroforestry, farm forestry etc. ‘

4, - Evaluation of different tree species for their water use and
harvesting potential and package of practices for moisture
improvement and fertilizers fot different species in different
agro-climatic zones,

5. Designing suitable allay cropping syutoms for better poil and
water consegvation.

GROUP FIVE

The fifth group discussed the research issues of agroforestry and
tankbed plantations. The group noted the weak link between the research
. and the agroforestry component of THSPP. At present. the agroforestry

programme consists Of two parts - the majn programme where the farmers
are givéii free msedlings and cash incentives, and the development

programmé where on-farm trials are auudﬁated<eo act as a catalyst for

agroforestry.

The grcup felt tHat the on-farm htldil have been concentrating on the
in-situ moisture ¢oneervation for trae aropa alonte without much emphasis
on agriculture crops. The group f&und very littlo ‘relationship between
the main programme and the on-farm trials. The group also agreed that
the criteria for agroforestry is. dif!ﬂront from forestry. While the
forestry (mostly by government) can. affard ‘to :take riske with lower
survival rates, the farmers cannot také such riikn. Hence,‘minimizlng
the risk of the farmer within a sustainable ecological frame-work should
be the objective of ‘the research in ngrotorestry. .

The group elaséified the ‘research aud“ﬂﬂvelopmant adtivitieu into three
typea: ;

1). The haﬁic fundamsntal rusaarch xn new..areas whexe information is
not available. T

2) The upplicubility and the rmy&laability of thu knowledge qained
through the fundamental ro.inrch by means of on~farm trials,

3).the.tranu£qn of effective on—flpirtrials to the main programme.

At present thcre are no linkages betwean hhe GHQWQ mantioned types.
While the basic reseakol is being: e#xr&@n on in the Universities, ite
relevance to the on-faf trials is y#t to be identified. Similarly, the
on-farm trials are - trying to  er - new\ knaw}odge rather than
consolidating the existing knowle ;
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The group: proposed the tollowing xelationahip to. strengthbn the transfer
of resedrch knowledge.

AGROFORESTRY | ON FARM TRIALS

For basic research . o Teatingpﬁhe‘ﬁﬁaéliﬂgeiu
from baasic :aﬁnlrch -

Universities : | rarmer's 1and {at -
Research ; ' project's riskjy . o
Institutions 1 - | Vanvigyan x¢ﬁdruh ' | S y

. - xriahiviqynn xnuﬂ:au | :

f;ht f&mm#t'u 1and
| ‘at_hil'&nitia~ :

 the research

n&verniﬁy, Univdbsity :
al Research Institute for
ress have been sdequataly .

covered br Buing cévered. S

&) SDil and wahar aonaervation

1ng groweh for tree.
crops. R R R T

cal ﬁtapﬁttiea.
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a)

a)’

f)

g)
h)

i)

‘gshort rotation intensive cultivation.

ld.ntificatiOn of tres species nuitabln for problem soils and
stress conditions.

the effect of tree crops and field crops involving euénlyptus,
sisoo and Casuarina on the soil moisture in three agro climatic

zONes.

alley cropping techniques.

Silvo-pastoral systems i Lucaena lucocephala, Stylosanthus
hamata system; Lucaena leucocephala, Cenchrus ciliaris systems.

role of agave, vetiver and dﬂigf variety of castor.

.

The existing knowledge is yet to be transferred to large-scale on~ farm

trials.

However, there axe certain lacunae in the existing knowledge.

The group felt that the following-areas. require immediate attention to
improve the quality of agroforestry. syitem:

a)

b)

<)

d)

@)

f)

g)

while in-situ moisture conservation techniquas are available for
agricultural crops and tree ¢tbpe separately there is not much
of attempt for in-situ Hﬂlﬂture congarvation techniquas in

agroforestry systems given the differential dynamics of annual

crops. and tree crops. Any attempt to encourage agroforestry
without the above techniques may not yield desired results.

Water consumption of different tree upecias not meraly in terms _

of total moisture consumption but as a guide to rootinq and
moisture uptake with depth and the degres of competition that
might be expected in Lntureropping uyst-u-. iesues of rooting

. dipth-, root activity and zoat exten-ion.  o

Identification of spacies which complete: qt least most of their
growth during the periocd when adequate moigture is available.

Efficient watering methodology (though some work has been done
at U A §, Bangalore, more Lnfarmueion is required on the various

techniques).

Methodology to identify éha carrying capacity of a particular

piece of land vie-a-vis agrofdrestry and the effect of the
system on the down stream water bhlance. .

Comparative efficacy in water use of different land uses like
agroforestry, traditional croppinq and forestry.

Bcunumic etficiency of wahqrinq and non .watering vis-a-vis
growth and yield.
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The institutions available for the above activities in Tamil Nadu are
limited. The Tamil Nadu Agricultural Univergity ies the only one with
personnél and instruments to carry out the above mentioned studies,
Therefore it would be ideal to use this University through institutional
arrangements and set research projects in the above areas. An
Agroforestry Integrated Research Programme could be created to undertake
the above research which could yield results in three to five years.
The  initiation of such activities in other institutions may involve
substantial expenditure on infrastructure.

knot -£

As mentioned earlier the knowledge derived from the on farm trials are
limited since the emphasis is only on tree crops and not on tree-crop
relationships. However, there is a strong possibility to replicate the
studies mentioned in the knowledge under basic research in the on farm
trials. - The group suggests that the on farm trial models could be
designed with the help of the investigators who carried out the research
in the universities particularly in Tamil Nadu Agricultural University.
However, the trials could be conducted by NGOs, Colleges and Government
in the farmer’s land. Care should be taken that the risk of the farmer
in these trials should be minimum.

A research prqject has already been launched by the Society for Social
Forestry Research and Development, Tamil Nadu, to assess the impact of
Acacia nilotica plantations on the quality of water and the tank

ecosystem. Hence the group suggests that further research could be

taken up after the completion of the above mentioned project.

|

CONCLUDING SESSION™

The session in the afternoon started with Dr. 8. Narayan, I.A.S.,
‘Commissioner and Secretary, GOTN, Environment and Forests Department,
chairing the session.

Dr. Lundgvist welcomed the members and spelt 6wt the agenda:

{1) Comments from Dr. K. Balasubramanian on the role and activities
of R & D Society and R & D Cell.
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(2) Comments on the reports of the working groups presented in the
morning - sSummarisation of the pointg raised after the

‘discussions.

" (3) Institutional interaction.

Dr. K. Balasubramanian in his comments mentioned that the c¢rux issue now
is who is going to fund, what kind of funding agencies are there to take
up these kinds of activities and initiate them. Then he went on to
explain the role and activities of R & D Cell and R & D Socliety. The
period 1989-90 has been a period of consolidation. The R & D Cell has
developed a scientific basis for assessing proposals. It hags launched
surveys and identified certain priority areas. This workshop is to
identify one such priority area. He pointed out that the R & D Cell and
the R & D Society would not be able to launch all the projects discussed
during the workshop. He éemphasized the need to identify certain
priorities. He underlined the role of Departments implementing the
projects and cautioned that it vould take some time to evolve new
proposals keeping in mind the needs TNSFP. It will take some more time
for the Cell to identify new propouals - this has to be done keéping in
mind the needs of TNSFP.

Dr. Lundqvist then summarized the various issues that came up during the
discuseions over the last two days.

There was a comment on institutional interaction - the need for better
collaboration an interaction batwoen Universities, State departments,
forest department, Agriculture department, Rural Davelopmant Department
and NGOs.

Dr. Ake Nilsson said he had been presented with 25-30 proposals and it -
was impossible to find funds for all of them. Proposals in priority
areas could, however, be taken up first. Moreover, it was important that
the researchers were able to find access to data collated by
implementing government departments. There was a need for the
cooperation between the people who actually did research work and those
who utilized the results by testing the new idess and technologies.
Accessibility of data was very important. To what extent was there an .
interaction between scientists;_'.qciéntific communities and the

government?

Dr. Ake Nilsson stressed the need for an interdisciplinary approach and
a praoper faorum for interactions between scientista, the government and

the communities.

During the discussions the interactions between the government and the
non-governmental organizations were. elaborated upon in particular
reference to accession of compiled data.

§
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Dr. Narayan in his speech pointed out that the repeated reference during
. the workshop to data availability réflecte the lacunae in the
interaction between the organizations in sharing information. He
emphasjized the need for external monitoring of wvarious organization
involved in the implementation of social forestry programmes. He however
cautioned that the monitoring should not be a mere academic exercise but
should be tool for identifying the appropriate methodology for better
implementation. _ R TR '

He explained the need for a better access knowledge at the various
levels of the implementing agency and complemented the workshop for
focussing attention on the transfer of knowledge. ,

VOTE OF THANKS

Dr. Balasubramanian thanked  Dr. Narayan for his thought-provoking
message and his valuable cooperation. He also thanked the various
government officiale such as CCF, Additional Director of Agriculture,
Joint birector Rural Development Department, eminent scientists, NGOs
and other participants for being able . to 'get together. Special
references were made to R & D Cell, I80/Swedforest ~and the R & D
Society and for &ll the cooperation and hard work put in by each one of
them. ‘
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