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D M T Rtflder, ' . .

We apologise the delay of this- iseu# 4tt« to variou» unavoidable
factora. RoiMvar, the delay is a blessing in disguise since we
are able to get the final report of or. ¿an Lundgviat on Social
Forestry and Water Resources.

Dr. Lund<Jvist is a Professor, Linkõping University, Sweden. His
contribution towards understanding ttte various dimensions of
social forestry is immense. He was kind enough to accept a
fellowship from Research and Développent cell during 1991-92.
The objectiyea of the fellowship was to define the research
priorities and to study water resources via-à-vls social
f o r e s t r y . • • ' ' ' • • • • . • . • • . • "'.•'•," '•' • :

Dr. Lundqvist travelled to the nook and corner of Haoil Màdu to
understand the concepts ana practices relating to water
resources and social forestry. He prepared a draft report on
the basis of his experience and this report was presented in a
workshop during the earlier part of this year to a select group
of academicians, NGO* and policy makers. Based on tí» reaction
from this workshop/ Dr. Uindgvist prepared his fiaal report.
The present issue of SFREA0 is giving this report and 1 am Sure
that this would contribute to further your understanding on
water resources and social forestry.

The interaction with Dr. Lundqvist was an important event in
the R & D Cell and we are sur» that we would have more such
interactions.

He invite your réactions to this article which wcwtld help in
further define our research priorities.

Keep in touch, ;

F-5/6, Votant VKior
Mr*1 Drfti-t 10 037

Oil 47 72 89
Oil . 60 43 69
011 • 687 21 08
Ml**:
031 -8207SfO«IN
Tdefox:
Oil 0885514
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34, Victoria Crmcenl
Modras^OO 105
Tel«phone:
044-47 26 73
Tekx:
041 -8785UNKIN
Telefax;
044 - Só 01 87
TelegraMt:
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Yours Sincerely,

K. BALASUBRAMAIIIMI
R fi 0 Manager

a n d :• : "• . ' •.-.'•' ; • . : - ' •

SANJAY SHIÜQA
Forestry Prograas» Assistant



PRBFACE

This report was written in connection with a two months fellowship under the
R fi D Cell, Tamil Nadu Social Forestry Project, Madras. The assignment was to
identify the R S D needs concerning the relationships between social forestry
and water resources in Tamil 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 also outside the State, Ample opportunities were provided to meet
people who are involved in social forestry activities and also colleagues
engaged in research on social forestry or with a keen interest to take up such
research. At the end of my assignment, a workshop was arranged where a large
number of representatives from departments, institutions and NCfOs discussed
the issues presented in the report.

Quite a number of people 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 colleague». 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 Nilaeon, coordinator, ISO/Sw*df orest, took the initiative
to this fellowship and has very actively supported the study and helped to
specify ideas that came up in this connection. Dr. K. Balasubramanian, R & D
Manager, iso/swedforeet, provided me with a lot of important information.
Particularly his knowledge about the social and institutional aspects has
broadened my view on social forestry. Finally, I owe the staff of the
ISO/Swedforeet Office in Madras, a thanks for their help and nice
companionship.

The conclusions and proposals presented in this report and the discussions
that took place during the workshop will be used by the R & D cell to prepare
an operational plan for research on water resources and social forestry.

Madras and Linkëping, February 1992

JAN LUNDQVIST
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F/WI
FD
OOI
GOTN
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R & D
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SF
TNSFP

cell -

Agriculture Department
Directorate of Rural Development
Forest/water interrelattonohipe
Forest Department
Government of India
Government of Tamil Nadu
interface Forestry |
Madras
Research and Development call,
Soil and Hater Conservation
Social Forestry
Tamil Nadu Social Forestry Project
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1. FOCtfS A*H> PURPOSE OF REPORT

Widespread dégradation of forest areas in Tamil Nadu aa well as in other parts
of India and abroad, has a number of direct and indirect detrimental effects.
Apart from well-known hardship associated with dwindling supplies of fuelwood,
timber etc., degradation and removal of forest cover will have far-reaching
consequences for the environment. It will affect the composition of flora and
fauna and also the air, soil properties, micro-climate and water balance
parameters. All of these, in turn, have repercussions on livelihood
conditions of the communities and for the state 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
fragmented and unsatisfactory understanding of the issue. In addition,
systematic efforts to rehabil it at» ãm&sitàm forest areas or barren lands in
general, are comparatively recent and the full impact of these efforts are yet
to be seen in 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
food and biomass production, for enviromaental cars etc. But in Tamil Nadu it
is, more often than not, the scarcer resource and it has no substitute. As a
result of interannual fluctuations in aaount, unevea seasonal distribution and
erratic character of rainfall, its availability is *X*o unpredictable.

An attempt is made to identify research issues that should be relevant with
regard to the current and future aoeial forestry activities. In Tamil Nadu and
elsewhere in India, intensive work lé going on in the social forestry sector.
It is ofsignificant importance that constructive research and monitoring
could be carried out in conjunction with these efforts. Research on these
issues is also a challenging task from «B academia point of view. The purpose
of this report is to stimulate euch research and, again, to highlight the
social forestry - water resources intftjriiótions. •

2. SOCIAL FORBSTRY, WATER AVAILABILITY AMD WATERSHED DEVELOPMENT

2.1 Improving Hater Availability

One of the objectives of Tamil Nadu Social Forestry project (SF}, and
particularly its interface Forestry component (IfF), is to improve water
availability for various socioeconómica aa# environmental purposes. Improvement
in water availability is advantageou» for the rehabilitation of the forest
area itself. Improved availability, particularly during the drier parts of the
year, is also a precondition for an enhancement of the productivity of the
agricultural lands. These include. w*fcê «hed areas downstream of the Reserve
Forest (fcF), the so-called "bufier :^j^0m$i^i ooamaad #jr«*e under tanks covered
by tankbed plantations. "Si4Hla*ip3®^(p^. • .ay¿i¿¿ji¿iity is crucial for
agroforeafcry f̂̂ iolt is - under -úm¡mÍ^^^^7vi^í^^:>ÍMi^. Cone«rv«tion of
rainwater fro» the monsoon .pé*loav\íé^|p^^

is furthermore of significant i
cattle and fbr other year -round

-:-|or household water supplias, for



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 biomass production 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 biomass in an area and for that
water is required. The assumed gains in water availability through SF
activities must thus be seen 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 concern must be
to achieve a satisfactory survival rate of seedlings, for which soil moisture
conservation is crucial. At this initial atago, only 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 extent and under what circumstances
they compete for the available water fand 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 is probably reduced as compared to earlier
growth stages. After coppicing it may increase again. Water requirements vary
thus over the life cycle of trees. Tree» may also withstand- periods of
moisture deficit* and "tide over" periods of less water. Finally, it is
important to mention that trees, also after their felling, contribute to the
infiltration capacity by creating macro pores in the soil.

Summing up, improved water availability in this report refers tot

a) in situ conservation 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 phases around the
roots of the seedling to avoid moisture stress.

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 and thus a slow-down of sub-surface
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, so 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 BF 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
39,000 tankbeds and tank foreshores where Acacia Nilotica and Acacia
Leucophloea have been planted. In other areas and projects, a combination of
soil and water conservation and afforestation activities are going on.

These projects include plantings along the roads, railway lines and in other
similar locations, the so-called strip plantations, agroforestry (carried out
by Agriculture Department) with' trials of intercropping of seasonal crops
between rows of treae and also in siliu soil and moisture conservation. The
productive use of barren land, or' "w»ste" land" through some kind of
agroforestry or block plantation is «n.important component of the overall SF
p o l i c y . , . . ' . : •-, ,/V;;-/::

;,; , ; ,'•.-. .).. " . •

Agroforestry is intended: for the "waate", barren or fallow land*. Altogether
some three million hectares in Tamil Nadu belong to this category. A main
feature of these lands is ""that seasonal cropping is risky due to rainfall
amount and regime and the yields b*ing very low. By adhering to five
principles ( motivating / motivated f armors, piftnting at proper time, good
quality seedlings, soil and water conservation and adequate care after
planting) a high survival rate of eeedlingBBhouldb* assured.

As will be noted below, a prijs» ooa#id«ration «u«t be given to what is
actually the "carrying capacity" t>£ the barran l«nda with regard to water
resources» in other words» to wiïàf #*t«nt and under what idjwigm is it
realistic to raise both trees and seasonal crops iî  areas which today are left
fallow or discarded for almost any use because th«y are looked upon as too
barren? And how will a large *^1# ágrofom&w^ry progratím» Üff*et the
a v a i l a b i l i t y :of'; w a t e r , in...d«iw-streaift^ÍíS!e<i^tons? ' '. ;;*•' ' ' •'.'•..- •.:.%';.'":'.'••

The most comprehensive ami.. â iti<̂ i:;iip«5ii«n»':l«;;.l̂ -;.-ÏFF. While the above
mentioned SP projects are concentrât»! to the Patta, Poromboke and "waste"
lands, the focus of the IF* is on th« i^#ac*hed wifc% txf«fcments both in the RF
and in the ad joining agricultural are>«> To protect and restore the degraded
RF and to iaeçpve productivity of th# entire watershed area, various
t r e a t m e n t s a r e c a r r i e d o u t : '.. :-;••••'•'-' ' '.,••••' ':-'-/••*..• :

(i) soil and wafcer conservation CiS*Me}, that j,*>i const ruction of contour
stone walls, flemi-circular bunià», percolation ponds and Check dams,
contour tr*nches> yegetativ»^ JïSâ tiir», etc. - Stwc aims at improved
water availability in the twin scftae mentioned above, that is, both in
situ and on a watershed basis, ;: .'•: ;

(-il) a regeneration of
closures,.- .. •.., :...r

" ' " " • ' "

by—#oeial fencing* or other

together; t ^ t^fiftments ar«>uppoaeA

t % « ; • • • • • . ' ' • • • V / ' . ' - i - - - ' : • •

~ êttKb«îe#l - i c e a s r.

' t h e
S|ii»*«rve: soil and water resources and



Although the protection and restoration of the land, water and biotic
resources is important from an environmental point of view, the development
aspects are crucial. Unless the productivity of land and water resources can
be enhanced, the increased potential be productively utilised and benefits
flow to the communities, it is futile to imagine that a sustained improvement
of the environment will be accomplished. For socioeconomic reasons and for the
attainability of regenerated forests, 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 areas a» well. Seen from a 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 be looked into. Officially and hopefully, there is a
complementariness between afforestation projects and agricultural and rural
development.

2.3 The Impact fro» Various Treatments on Water Availability

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

Soil and water conservation (i) will have an immédiate and positive effect by
arresting surface run-off and facilitate infiltration.

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

Natural vegetation (ii). Based on the experience 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 soil organic matter. The
positive effects on water availability as a result of regeneration of the
natural vegetation are likely to dominate And be achieved fairly quickly. The
increased amount of water transpired back to atmosphere from the growing
bushes and other natural vegetation is probably less than the water
conservation effects since the increment in the amount of biomasa is small in
absolute terms and since the natural vegetation is adjusted to climatic
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 species selected, the water
consumption per unit of biomaas 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:

IN SITU

WATER-
SHED

ENGINEERING
TREATMENT

Semi-circular buna»,
catch pits, v-ditch.
trenching, tie ridge».
Immediate and
spatially limi-
ted effects.

percolation ponds
check-dams, contour
trenches & stone-
walls & bunding.
Quick effects
in watershed

BIOLOGICAL
TREATMENT

Mulching,
Quick effect

Hedges of
vétiver,
agave,natural
regeneration,-tree
planting,etc.
Gradual effect

3. PRODUCTIVE AND UNPRODUCTIVE WATWR

3.1 The Basic Idea and the Relevant Question*

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

As further discussed 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 conservation 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 a number of studies, forest hydrologiste
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. Few
systematic studies do, however, vetm^ pa atmL~arlA-cmtAiti.onB and the type of
conversions of lanckwe.. .:a»s»ei«t«<i «it*<BJF. Probing into the relationships is
therefors of gwat «devance J » ^ l ^ w » dtvelopneot perspective an well as
from a »ci«fl%£f Le ̂po.int o* view.- S^M

The logic' of • :|»=' «Muwtó.ïwiitlTé^î^it'on watéy *f»*t>urces availability is
that afforestation in combination «lijsh other treatments, will reduce the



substantial losses of water - which occur without achieving any gains - from a
degraded area in terms of direct evaporation from moist surfaces, durface
runoff and rapid underground movements of water (lateral movements of water in
the upper portion of the soil, generally called interflow or through-flow). A
significant justification for Sí projects is that landuse including the
planting of trees and agricultural practices, should be designed with the
intention to get an optimal and socially desirable output from the land and
water resources. Expressed in other words/ the treatments should aim at
reducing those losses of water which do not serve 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 scarce, 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 "productive"
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 return flow of water to
the atmosphere (after the rains) is as natural as it is necessary for the
production of food, trees, etc. Prom a socioeconomic point of view and also
from an ecological perspective, the interesting question is not so much the
fact ihat water returns to the atmosphere (due to high potential
evapotranspirative demand). The important questions are rather how and when
water returns to the atmosphere or how it leaves the area over which rain
falls. If it return» quickly after the rains in the form of direct evaporation
from moist surfaces, nothing is gained, whereas if it infiltrates, into the
soil 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 atmosphère (as evaporation and
transpiration) will eventually also come down. But we don't know when or where
it will return as rains again (see appendix A). Horizontal movements of water
are also of interest; flash floods create havoc in down-stream areas and
desiccation of landscape in up-stream locations, whereas more gentle flows are
natural.

3.2 Productivity of Hater and Land

Just as a piece of land can go waste or yield differently depending upon
management and uae, a quantum of water may be "lost" or yield differently. We
aire accustomed to think of the productivity of land in terms of yield per acre
Or hectare. Since water is often a more scarce resource than land and for
which there is virtually no substitute, it would make a lot of sense to think
of the productivity of water. Most if not all people 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 resource is not well
developed. Land and water use should, however, not be seen in isolation. An
integrated management of these two basic resources is the appropriate
strategy.



In Figure 1 eon» of the aspects discussed above «re visualised. A distinction
is atóte b«tw»»n productive and unproductive losses of water. Tha Assertion
fro» figure 1 is that by adopting appropriate and integrated land and water
management, it is possible to increase the share of the potentially available
amount of water and thus to improv* productivity both in situ and on a
w a t e r s h e d b a s i s . ••• ...... • .

Precipitation ftetum flow
to atoosphere

II tt

Losses of ^
without any gains
in production,
environmental
problème

Gainful Or
productive
"losses*

Potential
to enhance
productivity

direct evaporation
surface run-off out of
waters****,

on
tafees.,

soil j
water
aquifer» and stream»

poten-
tially
avail-
able ;
water

Figure 1. A aimpíiíiÀMi illustration oí important tmtm^b*i*nce pmri*9i*rm for
m (small) w*tm-sA»d *nd how thay can ha laballmi with regard to tkair
impoxtancm tor iJlmvmXopmmnt (mnd tha anv&eORmtnt). «€àna«rvãtion» refers to
s we but *l»v to the *f&cta of "ãpprapfáétà"

The diatineticrti between productive «nd ;
discussions about water respurdos ' oonaervation and
the emphasis is on wan^gement of ^
available' in res^ypiriu. *«tó#^
in a p*K*lcutâj::*ëmm^^
addition" to tt» n*tuB*lly givw fl
scale <&*m^^i»::im*^^
may • «kç^ii^itm^b^f 'M¿***s&r the-" %mimf^J^§^^Êà- .in
«tc. in É |
importance

Is important in
Far too often

^ to be

feo" &&.* In
the Urge

and el»ewh«re,
*eservoiirs;i:. wells,

and inoceaaing
' is don* on a



Changes in landuse will not only affect the amount of water available for
different purposes but also its temporal and spatial distribution. Figure 2
illustrates an assumed principle difference in hydrographe for denuded areas
(I) and areas with forest cover (II), that is, the distribution of stream-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 cover as compared to watersheds with degraded and denuded
forest areas. Another important feature is that although the total annual
water yield may be higher in a non-forested area, the capacity to store the
heavy streamflowa (in tanks, reservoirs, 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 surface arid bst stored as groundwater.

UtnM - Imiei uctvi

Strum flaw

Time

• a •»«««

itrtém flow

Cêfdpf.

tûimflatji

TbM

Figaro 2. Ail illuÊtrétíon of presumed principle dijf/erences on Btreamflow
(water yield) in a degraded area (I) and in an area vith an appropriate
forest cover (II). It is assumed that base flow is higher in the forested area
as compared to the degraded área. :

is*.



The distinction between unproductive and productive looses as made in Figure 1
must álsò be men in a geographical perspective. What is run-off from one area
is 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, a reduction in the run-off will otean that
there will be more water in one sagMent of the watershed, that is, the up-
stream location whereas the down-stream part of the watershed will be getting
comparatively leas water, similarly, if more of the water is consumed in the
upper segment of a watershed, there will be less water available for various
purposes in down-otrea» areas.

The discussion concerning water availability in up-stream versus down-stream
areas and what constitutes the most desirable productive use of scarce water
resources is relevant in watershed development programmes (see further in
3 , 3 ) . ' : , . ' -.;• • ••;.'••. ' . V . . : : ' . ' ; - . . . V ' : • ' / ' •••'". -' . ,'• '. . .

PfjB&tptt*tîan

Evopnt-dtian

Tran/piratiw

!.. .K\.;$eé$â4è ùf *
and

pâjrM»ter«. P¡
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3.3 Spatial and Temporal Aspects

As discussed above, water availability could be seen at two main spatial
levels, e.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 SSWC measures are Important (see appendix 2 for
details of various in situ S&WC measures). In principle, the in Bitu SSWC 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 watershed, that is, in the water recharging segment of a
catchment (Figure 4). The sites must also be chooen with due regard to
drainage network, soil type (coarse material to allow infiltration) and
similar landscape engineering considerations.

The water recharge areas of watersheds will, in general, coincide with the BF
or other forested areas (Figure 4). By combining and concentrating SSWC
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 arreet soil erosion as intended. But how
will it affect the water discharge areas, that is, the flow of water to the
down-stream, "buffer zone"? In a study of Allikuli IFF programme (Lundqviat,
sivanappan and Ramakriehnan, 1991) we found a 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 and 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 watershed, as a result
of IFF or SF in general. Similar views have been forwarded by people involved
in other IFF's.

RICËARGE AHA
«rat» i Kiddle
setHiirts of i

d

DISCHAIGKAfltA
LwwíipiHiíòf a

trritM; "toff I

Figure 4. A schematic présentation of water recharge and discharge segmenta of
a watershed.
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These views are, of course, of significant importance for a support from the
local communities where the SF are to be implemented. Supposedly, they will
also facilitate the future management and protection of the projects which
have to be carried out largely by the local communities. But in view of the
finding* reported from various studies (see appendix A) that afforestation
will, In fact, reduce the streamflpw including its base flow, it is relevant
to have a second look at the long-tar» consequences on water resources from
large-scale afforestation programa»*.

in agreement with the general assertion among farmers and many Department
officials, we may assume that the availability of water during the initial
stages of a IFF in wells on a year 'round basis, will improve as a result of
IFF. (unfortunately, this assertion can not be substantiated for Tamil Nadu
due to lack of baseline data and monitoring programmes). The improvement could
be a result of the three treatments mentioned under 2.2 above.

Although it is quite logical that water availability will improve more or less
immediately as a result of the S&WC measures, the long-term effects from the
other SF activities are more uncertain since water uptake and transpiration by
the growing trees will increase gradually. A pertinent question is if water
availability in the "buffer zone" and also in areas outside a particular
watershed, will continue to be above the level before the SF projects? If the
afforested area is large in relation to the agricultural area in a watershed,
it will mean that most of the rainwater «rill fall over the forests. And if a
regenerated forest will consume the précipitâtion that falls over the forest
área or most of it, nothing or little will be left to recharge the aquifers.
If that scenario would oome through, the poat-project water availability is
likely to be below the pra-project level {Figure 5). In other words, what is
the appropriate (optimum) design of SF programme* with regard to an increase
in overall watershed productivity?

Figura • S, ïlluatration of the aaBwmfjííteg-tmrm effect on water availability
in downmtrmam araaa aa * resuit of 8P totfluding S&VC.
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3.4 A Not» on raners' View» on Water Availability

farmers have a solid and practical experience from rani life situations. And
they don't have to worry about sophisticated theories «fid established points
of view to make up their minds about what is 9004 for them «tad what will
affect tham negatively. For this »nd other reason», their views should be
taken seriously. Although there are reports of farmers having uprooted
seedlings, fearing that they will reduce water availability for their farming
activities and aluo objected SSWC in upBtream locations of watersheds, a much
more widespread positive attitude to tree planting ftnd In particular to a
combination of tree planting and ÔÍWCseew to pfe«ila«ong thorn, 'The views
expressed by fart»if» in Allifculi is one example (trtindgv 1st et al., 1»91), and
there are others from various parts of India en<ï other countries.

It may be that the farmers are right. Are the skeptical views of forest
hydrologists on redtteed water availability as a consequence of afforestation
programmes perhaps a result of special cases which have limited validity?
(Depending upon tree species and other circumstances there are case* when
afforestation will consume thé total rainfall and even "mine" «oil moisture
and ground water, see, for instance, institute of Hydrology, 1991).

But there are also circumstances that could l*ad to a biased opinion among
farmers. First of all, îmeétec»*1 knowied^yin* view basically reflect what
they have experienced. Me should not expecit that their knowledge extends to
issues on which they have no direct experiéãee^ It .is probable that when the
farmers grew up sows twenty;' thirty or forfy years ago, and thus established
their basic world view, the forest cover well ttoï* dense than it is today. On a
per capita basis, .the availability of water «we also better. Thé tremendous
increase in population is probably not re«3ÍÍB«d or seen a« a problem at the
village level. When comparing the situationiõf the past with the current one,
it is perhaps quite natural to beli»ve th*rtb«*Te was a functional relation
between forest cover and water resources in "the good old days". Now the
forests are severely degraded #nd water supplie» aré a recurrent problem, on
top of this, there is a lot of talk on the need to *fforest the state and all
the positive results it will bring- The farmer» do, of course, also know that
SP mean* transfer of resources to them. So i*hy sj»ak «gainst it?

3. S Forests Con»u»e Water bût iBficiùg Rainsi -: •':;. ; . . . .,::.._ .

tt is not only th> f>rme£» who «rgue that afforé*tation will improve water
availability. The;..rpre*t' ' Sépèitatót Vh^sV^^r- in#tattc*, put tip signs along
roads saying -that: • ,irï«É»rè«t*:,'for : rain*^ r||4s« :fot food". During visits to
various parts of Tartil **àti; and in discussions with people at state
Departments, farmers and also colleagues at Universities, the view that
forests will bring rain» has often come up, similarly, a very common argument
is that in "the old days" when there were comparatively dense forests there
were also perennial streams, which, unfortunately are not often to be seen
these days. K more dotall*4 or scientifi« e>ipl«aafclon for «he connections
between landuse, |a-eoipit«tion and streáintl^ is> however, not presented.
These are extremely cowpleit interrelãtioflrólí» «bout which a proper
explanation is largely lacking. Moreover, any po«*ibt« change in precipitation
amount or pattern must be interpreted in relation to large scale conversions
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in land usa and also for quite extensive periods. It is beyond the scope of
this report and my capacity to try to interpret the supposed connections
between 'forests and rainfall. Some points could, however, be mentioned.

With a large-scale afforestation programme (or other large-scale changes in
landuse), the micro-climate will toe Affected over extended 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
are* will take up a larger proportion of the solar energy as compared to
barren land and will not loose it as fUickly as denuded areas. Degraded areas
are thus characterised by a high return flow of energy and the temperature
variations in the soil both over time and in the profile are more pronounced
as compared to areas with more dense 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 stage, the precipitation pattern and perhaps
precipitation amount, may change.

According to studies made by colleagues at French Institute at Pondicherry
(Meher-Homji, 1988) based on data primarily from Karnataka and Tamil Nadu, it
is suggested that changes in afforested area may lead to changes in
precipitation pattern whereas the amount of rainfall is less likely to be
affected. According to the result of the analyses, a deforestation tends to
lead to a reduction in the number of rainy days and to a more intense rainfall
since the total amount of rainfall dees not see» to be so much affected.
Rainfall pattern 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 thus to crop survival. Other studies
analyzing long-time series of précipitation from various parts of India have,
however, concluded that variation in rainfall is rather due to random
variations In rainfall (Kooley and Parthasarathy, 1983).

4. RESEARCH ISSUES - WHAT TO DO

4.1 A Note on ««search Criteria

The important task for the R & D cell 1B to promote research which can be
translated into action and to use research results as a corrective to on-going
St activities. Although general criteria of research would apply to any kind
of research endeavour, it is of paxawtant importance in this research to
arrive at some tangible results within a reasonable period of time. In fact, a
number of sr activities are going on in the field but the very organization
and collection of data from the vaseioas sites is neglected. Systematically
collected empirical information frosi the field with a certain degree of
general validity for Sf 16 thtt#̂  har*.^<jo»e .-by. he mentioned above, it is not
only the monitoringof ongoing :;.pr«^|B||é":^/th*i#-'.*ffticts that need to be
looked into. It is e<jually essential ̂  have baseline data which unfortunately
are' largely missing. " • . • •" ; ' '
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As expected, it is easier to find results from detailed and elaborate studies
under controlled conditions. In general, the availability of data and
information, official as well as from researchers, and also their
dissemination, 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. Socioeconomic information collected with empathy on farmers'
acceptance of programme idea, management skills, etc. is of equal. great
interest.

Valid 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
various 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 socioeconomic 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 concept, it would be fruitful to ask, for
instance, NGOs and students to summarise 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 research in chapter 5).

4.2 Brief Outline ôf Potential Research Issues

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 matérialité only gradually; sume are to be studied in a micro-
perspective, others on a watershed basis or even a baain-wide basis; some are
fairly well comprehended whereas others are subject to contradictory views and
limited empirical substantiation. The long-term perspective which is needed to
evaluate the result of a given afforestation programme poses special
methodological challenges. The only practical Option seems to be to design a
study (studies) to cover areas where the forest is under different stages of
growth, density, composition etc., so-called paired studies. Another important
issue 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 availability of water in the well of an individual farmer
might, for example, be affected by SF activities in the watershed but also if
his neighbours dig more wells or deepen existing ones, if they draw more
water, etcV

Several research issues and approaches could, no doubt, be worked out. Some of
them are briefly outlined below. The outline is by no means supposed to cover
all the, intricate aspects. Hopefully, it will serve tõ feed the discussion
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about what would bs relevant and realistic research with regard to the needs
of the partios concerned (R & D Society,, FD, AD, DRD, R & D Cell, NGOs,

With reference to the definition of water availability and what factors
influence it (chapter 2), it seams relevant to identify issues that should
cover water resources-SF interactions at three geographical levels» i) the
micro-environment, 11) the watershed/ and ill) the state or basin-wide level.

I. An analysis of precipitation eaeititMt geographical and temporal pattern is
a basic component for studies on ail the three geographical lévela mentioned
above. With no information about precipitation, no inferences can be made
about the forest- water interrelationships (F/WI).

* At the micro-level studies should be designed to identify how effective
various SKWC measures are with regard to the survival rate of seedlings and/or
crops. Several factors affect survival rate, of which moisture deficiency is a
significant one.

* Analyses of surface water runoff «All M i l loss under different landuse types
is another issue that can be taken up in sample plot* with various treatments
and under various slopes. .

* watershed base4 studies to asses* the main water balance parameters and how
they are affected over time with chañaos in land ute/afforestation. Monitoring
of JPT programme* would be approprii*#v §aseUhe daJta are required, fit is,
however, problematic to determine ti*** baseline sine* the situation at the
initiation of a sr might not be ^•«resêntative, with due consideration to
cost, a baseline survey should con»àíííNí"the avèrent situation" but also the
variation over time), special concert should be givea to monitor changes in
groundwater recharge and water withdrawals.

* Studies on a IMatë or basin-wide le*«l «re a chalieaging task. Since changes
in vegetation cover and landuee at t*is level m»#t be seen as gradual and
their effects on micro-cliraate an4 ir«inf«ll 0bviOJJi«ly are complex and
comparatively «mall in quantitafriips •. ten* (although *hey :-,^ 'p¿:--.^ite
significant from a water" rewwrew pê ftt of vie^;> •''-t|ï»»-seri«tJ of rainfall
data for many stations- wotiW .M^^ièi»'),. A searoh for. a*iy systeematic
relationship between changes in picwiimtemion pattern and amount on the one
hand and changes in landus* on the e*hér is important. This research issue is
a truly int#r-disciplinary on*i in w^iob meteorology, hydrology, physics,
remote sensing and geography could gi?« valuables contributions.

II. The studies indicated above requin» empirical information from th« field.
In addition to such studies, it is relevant to promote studies under
experimental or controlled conditions.

* It. is,, for instance, .important t&f0$mm>milB of tree, water inte*aotionsî a
typology OJT tire*» with regard to iaçrisiarit of bio«*»e:';|»#r' mm of wmbèx;.:.,di^ight
resistance, rooting pattern, etc. (cfV the intense debate about eucalyptus).
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Similarly, studies on the performance of various combinations of trees and
crops are needed for the agroforestry programme. New technologies to reduce
transpiration by use of antitranspirantst how efficient are they and can they
be used by the ordinary farmer? Biofertilizers? Allelopathic effects?

III. As a complement to the studies indicated under Ï and 11/ it is of
significant relevance to take up studies which deal with these issues as seen
from the farmers and from other groups of people involved in SF activities.

* Identification of the moat widespread view on th» presumed effect of SF on
water resources and how they are constituted. What is the main message of
the Forest Department (FD)? What is the dominating view of the farmers? From
where do these views originate (textbooks, experiments, or elsewhere/nowhere)?

In any case, it is of interest to look into the rational, persistence and
spread of the dominating view» on the F/Wl, 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.

* Calculations of socioeconomic benefits and costs. SF is supposed to cater
for essential livelihood needs of the farmer communities and at the same time
improve environmental conditions. A lot of financial and human resources are
invested in these programmes and scarce natural resources are allocated to
specific usea. Although forests can produce a wide range of utilities (timber,
fuelwood, fruits, honey, environmental/etc.), SF will preclude alternative
resource utilization optlone. So what are the opportunity costs, if any, of SF
projects, to what extent and in what areas will a protection of the natural
vegetation achieve the objectives? What are the long term benefits? «hat
will be the implications 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 significance will forest produce have in the
future in the village based economies and in the regional/national economy?
According to a study carried out by Institute for Social anã Economic change
(Ecology-Economic Unit), Bangalore, the economic benefits outnumber the
economic cost by several multiples (Nadkarni et al., 1991). The calculations
are, however, made for a long period, upto 50 years after the commencement of
a project. In terms Of the acute socioeconomic needs, we need to know what are
the tangible result» in a shorter time perspective. Needs can not be
p o s t p o n e d . ' ' ' ' ' ':" " . •.' '• . •• ' '' '.••'.•'•" • • • . ' • . :• ' ' ;' -::

The economics of water and, indeed its management and allocation between
various groups, Uses, etc. is a highly relevant research topic since it is a
scarce resource with a number of alternative allocation options.
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h I U M M T Ï of some potential research issue* And how they can be characterized:

•t*te of Relevant
knowledge for sr;
W » t e»n
actually
be found
outT

Resource
parions;
in Tamil
Nadu,
India,
Sweden,
elsewhere

Time be-
for* ' '
r*tultB
can be

Non-compartm.
research

I

II

III

1 . OMftUXSATIOftt Of. RW1MCH - «©» fO OW I f

The i?e#p©n»e to a l«tt«r sent by Dt. 8i«aaapf>an to 44 different
UnivetBities/institutionB, Oovt. %i*rtmentai, tfoos and private
co»pani#s/individuals, asking them te «fate whether at not they were engagea

\ 0 ^ W 4 % í Vffcin relevant reeearch woriL and/or tf
up, ahowa that there is quite a

y | f ^ ^
important aspect* to consider. Or>ei*
and exchanges JMtween interested l
today, there ate limited contacts

W » . l«4ift«?«f%*«í to continu«Vfafc#Mt
^ ^ also showed that the

^ there seems to be.ifeo
advantaçirt of facilitating linkagea

into a aoha-riSt programme. As it i«
the ina¿itewtlon« and individuals who

are doing reseaxoh on the concerned issue» and/or who want to contribute.

The other aapact i s how to involve othiar people than the qualified researchers
in the reeearch, that i s , NGOs, cOMteinity représentâtivea, students, etc. In
other words, It i s of intsrest to stiflwlate reeearch with respect both to
horisontal and vertical considération*. ïna way that re«earch is organized
will also be of relevance when i t canee to the translation and dissemination
of the results to the proper tar^fc.jf^ijtB («ee chapter 5).

5.1 «tree P*i»ei»l« Way» to

The following three types of orgaai
Two of thaav ar» conraon today (8 ft
discussion* at tits Society.

as an il:lustr»|ion.
one (A) cam':~üp in

17



'i'.,

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

- - report Wojuld be logical' . , , ,, :

on an individual basis. Probably jit is approprlitte';tio appoint one përttbn as
the principle researcher.

ifü

B. Network of reeearchers/institutions. Compared éo A., this model could
include many researchers/institutions. They should work on a Common research
programme with defined tasks but they would be more ¡free with regard to how
they choose to carry out the actual research. Regular meetings and exchange of
ideas and results would be productive in this model as well as in A. A
contact person Who takes on qertain coordinating functions should be
identified. i I

C. individual researchers, the "saéie procedures as last year" version. This is
the most practised model where individual researchers submit applications to
funding agencies and compete for funds on basically scientific criteria.

The three models are not clear-cut in reality. Combinations and modifications
can certainly be f M ? % * "Sfce":}th«ïr" Hm*tfe^*>Uy :élÍ"*^i*;^àti*Í4ÍtH
While A s B will facilitate the cross fertilization and blending of various
disciplinary views and results, the C model may be more efficient to deal with
detSiís! ^ and B will'|>»o6ably altó need mòrW time-'ÉÜ function ptWpftrly. fo
function" propWly aricTÍo achiuèvê fcW"objective's;"' ¿t. is';heces¿aty 'tÒfh'& t to
have a clear focua of the research issues, who should iíb what, etc. For both A
and B it is logical that some research themé(s)'Is identified by the funding
agency. A strong organization is required and/ hopefully, members who are
c o m m i t t e d t o j o i n t e f f ó r t è . ; :"' -':fi ' """; ' ':I'" v'*v'h|i- •' ••:-'<- '•'•'•" •'• •;•'•'••":•:••••

- '• . • ; ; • •• • ; • , • . • • • • • ; '"• ; • » ; • • ( ' . , : Í ; ? . * • ; • • ^ ; : ' - ; ( | . . n - * F ' ••• • - : , i ( > v V I - ¡ ; S - Í • • ' : • : , , i f ! - • • ; : " ' ' t . ' 1 -

6 . L I M K I N d R & D " • ' • • • • ' • = ; ( . V . - V , f . . ,• .•,• -.....: : : « r t t ••-. ? .-, y < » - . , • . , , • . . . - . , . .

Research results can be presented and distributed in various ways. To link
research with development, it seems necessary and efficient to translate and
disseminate the messages of th» research to three target groups. Th«y include!

(i) People in the field, ihcludirígNGCÍs/vUs r ; I

(ii) policy makerB and extension department staff, and

(ill) Scientific community, the media.

In getting the message across to the target groups, it is natural that various
groups of people do the "translation". For the scientific community, it ii
logical that the "core group", network members or individual researchers
publish the resulta, attend scientific meetings, etc. For the second target
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group, it seems natural that the R t 0 Cell assumes this crucial task.
Finally, the spread of the message to the people in the field should be a
responsibility of the Departments and KGOB.

In the following-graph the discussion in the report is summarized t

Research Research
issue* organisation

II

III

Cove group
in combination
With NGOB,
students»etc.

Network of
institutions
« indiy*
researchers

individual
researchers

Dissemination
strategy;
responsibility tõ
communicate Mssage
to .target groupe

Development
«otivities

Scientific
community;
core group/
networkers,
indiv. researcher

Policy makers 6
Department»;

People "in the
field"?. | i
ment* and
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-I—-i Monitoring
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of technology
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"^^^

19



REFERENCES

Batini, F.E., R.E. Black, J. Byrne & P.J. Clifford. I960. An Examination of
the Effects of chanca in Catchment Condition on Water yield in the Wungong
Catchment, Western Australia. Aqs. For. Res. 10, 29.

Bosch, J.H. and J.D. Hewlett. 1982. A review of catchment experiments to
determine the effects of vegetation changes on water yield and
evapotranspiration. Journal of Hydrology, 5513-23.

Bruijnaeel, L.A. 1990. Hydrology of Moiat Tropical Foresta and Sffeets of
conversion) A State of Knowledge Review. UNS5CO. Published by Free University,
Amsterdam.

Clarke, R. 1991. Water. The international crises. Earthscan Publications Ltd.
London.

Department of Water Affairs (South Africa). 1986. Management of the water
resources of the republic of South Africa. Pretoria.

Eckhola, E. 1976. Losing ground. W.W. Norton, New York.

Falkentoark, M., J. Lundqvist & C. Widstrand.1990. Water Scarcity - an
Ultimate Constraint in Third World Development. A deader on a forgotten
dimension in dry climate tropics and subtrópico. Tetna V Report 14.
Linkõping.

Falkenmark, M. & J. Lundqvist. 1992. Coping with multi-cause environmental
challenges - a water perspective on development. Keynote paper.
International conference on Hater and the Environment. Development issues for
the 21st century. 26-31 January. Dublin.

Oupta, U.K. 1980. consequences of deforestation and overgrazing on the
hydrological regime of some experiment basifts in India. Proceedings of
Helsinki Symposiums The influence of Man on the hydrologioal regime with
special reference to representative and
experimental basins. June.

Hamilton, L.s. with P. King. 1983. Tropical Forested Watersheds. Hydrologie
and soils Response to Major Uses or conversions. Westview Press. Boulder.

Institute of Hydrology (Overseas). 1991. Eucalyptus Water use. Questions
answered at a Bangalore Symposium. Issue No. 5. Wallingford.

Lundqvist, J., R.K. sivaaappan and T. Ranakrishnan. 1991. Water Conservation
and Integrated Resources Management. Paper prepared for the Copenhagen
Informal Consultation on Integrated Hater Resources Development and
Management, 11-14 November, Report available at Swedforest office, Madras.

Madduaa Bandara, CM. and T.A. Kurupuarachchi. 1988. Land-use change and
hydrological trends in the upper Mahaweli basin. Paper
presented at the Workshop on Hydrology of Natural Man-made Forests in Hill
Country of Sri Lanka. Kandy, Sri Lanka. October.

20



M«h*r-Bottji, V.M. 1980. Répercussions of deforestation on precipitation in
western Karnataka, India. Archiv fur Météorologie, Geophysik und
Bioklimatologie. Ser. B., 28
pp. 385^400.

Meher-Boaji, V.M. 1988. Effects of Forests on precipitation in India, in*
E.R.C. E.R.C. Reynolds and F.B. Thoropeon (eds.). Foresta, Climate
Regional Impacts. UN University, Tokyo.

Meher-Boaji, V.M. 1991. Probable Impact of Deforestation on Hydrological
Processes. Climatic change 19> 163-173.

Nooley, D.A. and B. Farthasarathy. 1«03. Droughts and floods ovar
India in summer monsoon seasons 1871-1980. ins A. Street-Perrott
et al. (eds.) variations in the Global Water Budget, pp. 239-252.
D. Reidel, Dordrecht.

Myers, H. 198*. Environmental repercussions of deforestation in the Himalayas.
Journal of World Forest Resource Management. 2s 63-72.

Nadkami, M.V., X.M. Minan and Syed Ajaâl Pasha. i m . Economics of Social
Forestry - A study of selected projecte in Karnataka... Paper presented at
Seminar on Towards Greening India's Wastelands. December 11-13. Institute for
Social and Economic Change, Bangalore*

Oy«bande, X. 1988. Effects of Tropical Forest on Water yield, in: E.R.C
Reynolds and F.B. Thomas (eds.). Forests climate and Hydrology. Regional
Impacts. UN University, Tokyo.

Poojary, J, 1988. National Seminar on «rater harvesting systems and their
management under the National Drinking Water Mission. Ministry of Agriculture
and Rural development. New Delhi.

Water Authority of Western Australia. 1*89. stream salinity and its
reclamation in South-Western Australia. Water Resources Directorate, Report
No. WS 52.

' iiï



APPENDIX A.

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

A.I Allegations of the "four M's"

in a state-of-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 discussions and analyses on the impact on water resources
from major conversions in land-use are hampered by "semantic fuzziness"
(Hamilton and King, 1983, 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-season
discharge (baseflow). Hydrologists concerned about the implications of forests
on hydrological parameters and represented by "the small band of scientists"
tend to argue that deforestation has a positive effect on annual water yield
and also, although with less emphasis, dry season flow. The main reason is the
large reduction in (evapo)transpirâtion as a result of stripping areas of
their forest cover.

All available research work indicates that there is an increase in
water yield when forests are converted to grassland 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 (ibid., p. 74 and 102).

Conversely, reforestation (planting of trees in areas previously without
forest) "... usually leads to decreased water tablee, 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,
that areas under forest cover yield less water both in terma of surface runoff
and groundwater recharge than do grasslands (Bosch and Hewlett, 1982). in a
report by the Water Authority of Western Australia (1989), it is shown that
clearing the virgin vegetation 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 quite a lot of scientific data in support of arguments that
afforestation or reforestation will lead to a reduced water availability on a

22



watershed basis (as defined in'2.-2). A number of studies carried out in, for
instance. South Africa (Bosch and Hewlett, 1982; Department of Water Affairs,
1986) ana in Australia (Batini et al., 1980) show a direct correlation between
percentage reduction in forest cover and percentage of river discharge, others
have presented detailed data on the changes in water yield with changes in
landusei "Converting lowland rainforest land to well managed grassland 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, atreamflow increased by a maximum of 6 mm for each 1% of the area
cleaned" (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 ara aware, there are much less of
documentation of afforestation in this regard). One case is, for instance,
presented from Indonesia where deforestation led to a reduced dry season flow
(Bruijnzeel, 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 affects of droughts" as a
result of afforestation in semi-arid areas. 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 rainfall of some 10,000 to
13,000 mm. It has now acquired another «pithets "the wettest desert on earth"
(Clarke, 1991). Major changes in landuoe 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?
Because of denuded forest and our total neglect of natural resources"
(Poojary, 1988). With regard to the consequences on rainfall from
deforestation, the works of Meher-Somji (1980; 1988; 1991) are quite
interesting and also relevant in connection with this report since they refer
partly to Tamil Na<Su. The findings suggest that deforestation on a large scale
in inland locations will affect rainfall, primarily in terms of pattern (less
number of rainy days - more intensive downpours) bot also a tendency of less
amounts. Other studies for India do, however, indicate that variation in
rainfall as seen Over long, periods, is rather the result of a random
distribution over time (Mooley and Parthasarathy, 1983),

No wonder that the debate is fierce «nd confused. The complexity and the
number of issues involved and the tremendous variation, makes a review
impossible in this brief account of some major arguments. Summing up the
discussion, it might be useful to refer to Figure S presented in the main
text. It illustrates the main coiBpooattts of the hydrological cycle and how
they may be mpdtiíioíl by land^uaa. Wit^^íerenee to the discussion above, a
major f»«t«r* of a forest <tre*s) ±*i*ál»é|toipaet on the two partitioning points
(PI and P2|. «oraste will in «i^!§!^ f»cili*-ft» ^n increase in the
infiltration (*fe *1) but will" al«o;;'•'W^^ part ©jrf all of the infiltrated
water (at P2) an* transpire water bactòfá::.the atmosphere. If the water uptake
by the roots is big in relation to ti*l4*8f*ltiratiio« Mttle or nothing will be
left for rwehmrge of the aquifers («j«i; further in F*lk*nmark et al.,1990;
Falkenmark and Lundqvist, 1992). As iWJieated from on-going research in
Bangalore, th«r* might even be (teapoJSááíjlíJ fituatioas whore the uptake Of soil
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moisture exceeds the amount of precipitation (Institute of Hydrology, 1991).
If, on the other hand, water uptake is less than the amount of water
infiltrated, there will be a recharge of the aquifers.

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 force of rainfall.

A.3 Possibilities of Convergence of Views?

Two quite contradictory views are thus noticeable and both seam 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. Among those who are skeptical of a positive impact of
afforestation on water yield, it is argued that the reduction in base 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
forest? 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 evidence to suggest that in general forests
tend to reduce the total, annual 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 availability on a year
round basis of degraded forest areas. And there is reason to assume that with
proper land management, including soil and water conservation as presented in
the report (see appendix B), in combination with protection of the natural
vegetation and selective planting of certain species of trees, it is possible
to augment water availability 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 burgeoning
population are very much the circumstances that constitute the scene today and
in time to come. The issue is not that forest areas are converted to well
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managed grasslands or to other deci(ted-upon landuses. The issue and the
challenge is rather that previously rich forest areas are being tapped of
their resource» with a number of far-reaching soeioeconomic and environmental
consequences. Thio issue and challenge should be a baeia for research on water
resources and Social Forestry interactions.
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APPENDIX B.

ILLUSTRATIONS Oí MAIN IN SITU SOIL AMD WATER CONSERVATION WORKS

Soil and water conservation (S&WC) and water harvesting should be constructed
with an objective to improve the situation in situ and in a watershed. The
following illustrations refer to in situ SfiWC. 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 £arm 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 along the contours have been 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 semi circular 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
Figure 2. Broad beds and furrows
Figure 3. Tie-ridge»
Figure 4. Water spreading
Figure 5. Micro catchment*
Figure 6. Saucer basins/semi-circular bunds
Figure 7. V-ditch technology

26



Agavc/Vetivcr/Ajiy gfíiss

Vegeta live Barrier

Contour line

Fig. 1 vegetative the Contour

Kï̂

27

• •:••£.



Broad bed

-2 Broad bed and furrows

a»



- o
O

Crops

3 Tie-Ridging

to



A Í ¡H'-!?1^.,'1.."-"..^

...•'.•.L-.-lV



Bunds

•

•

•

•

•

• •

*

*

V •

•
1

5m •

1
•

•

•

•

* tugi

*

level land

Slope

Bunds —

Trçe

Fig .5 Micro catchments

31



Tree

-5 m

1 m dia

JeveJ

5 ni

Tree

slope land

•Fia.6 ;

32

''Sí:.:



Bund ^

Dilch

Fig.7 "V" Ditch

33



APPENDIX C

ft BRIEF HOT! OH TAHII. WADU SOCIAL PQRJtSTRY raa.iw.rT *flp
OROAMIZATIOHB.

Iso/swedforest coordinates the SIDA aided Tamil Nadu Social Forestry
Project. This project ÍB 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 Forest Department was implementing
the project. Before taking up the second phase (in 1988) a decision
was taken to transfer the component of agroforeetry to the
Agriculture Department due to their accès» to the farmers. Similarly
it was decided to hand over some of the community plantations to the
village panchayate from the Forest Department. Though the Social
Forestry wing is involved in managing most of the community
plantations, it has set a new direction by adopting a programme
called interface Forestry, which aims at an afforestation of degraded
reserve forests in an integrated manner. Tree planting, soil and
water conservation, and socioeconomic inputs form an important
component • of this programme. It aim» at integrating 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 research during the second phase. Society for
Social Forestry Research and Development, 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 yearB. 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 Cell) of XSO/Swedforest,
Madras, assists the Society in translating its objectives into field
reality. One of the important functions of the R & D Cell ÍB to
identify the priority areas of research in terms of needs. At
present it is involved in chalking out a programme for research
activities in the field of water resources related to social
forestry. For this purpose, it has invited Prof. Jan Lundqvist,
Department of Hater and Environmental studies, University of
Linkoping, Sweden, under a Research Fellowship to assess the research
areas with relevance to Tamil Nadu Social Forestry Project.
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Mr. Jayakunar, Project Director, Centre for Water Resources

Dr. Karmegaa M., Professor, Centre For Water Resources

Mr. Kwarvalu O., Dean, Forest college

Dr. Lundqvist Jan, Professor, c/o ISQ/Swedforest

Mr. Mabawood Hussain, Forestry Consultant

Dr. Mohan S., Assistant Professor, Hydraulics & Water Resources Engg.,IIT,

Madras

Mr. Mohd. Osaan, scientist central Research institute for Dryland Agriculture

Dr. MuthueJt«li*n K., Lecturer, School of Energy

Dr. Magaratanaa, Xnsitute of Remote Sensing

Mr. Nandgopal, I.A.S., Spices Board, Cochin

Dr. Nilsson Ake, Coordinator, iso/swedforest

Mr. Pal Karl«son, Associate expert, ISO/Swedforest

Dr. Palanisaay K., Department of Civil Engineering, Regional Engineering

College, Trichy

Dr. Paul Appasaay, Madras Institute of Development, studies

Mr. Ponnusami, P.K., I.F.S., Conservator of Forests, Social Forestry Circle

Mr. PraMod Keskar, Generaal Manager Agroforestry South India Viscose Ltd.

Mr. Prasanna, ODA Coordinator, Aranya Bhavan

Dr. Rajgepal Aruaa, Director, Water Technology Centre

Mr¿ Roy R.H., Extension and Training Officer, Bay of Bengal Programme

Dr. Saaraj P., Officer-in-charge, Central Soil & Water Conservation

Mr. Shukla Saajay, Forestry Programme Assistant, R & D cell

Dr. Sivanappan R.K., Consultant, 14, Bharati park

Mr. Sriaivasan A.S., Scientist, Dalmia Research Foundation

Dr. Surendran c , Professor and Head, Forestry Research Station

Mr. Thangaa K.s., Krishnamurthy International Agricultural Development
Foundation
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APPENDIX D

WORKSHOP PROCEEDINGS

Based on the report of Dr. Jan Lundqvist it was decided to organize a
project design workshop. The objective of the workshop was to arrive
at a research strategy on water resources in social forestry
including specific program»*» and projects to identify possible
actors and to «volve a research methodology.

The two-day workshop was organized in February, 1992 at Madras.
Thirty nine specialists in the áreas of soil and water resources
management and forestry participated in th* workshop. There was a
substantial representation from the universities, government and non-
governmental organizations. ,

The participants were requested to contribute through1 thematic
discussions with the intention of evolving specific action programmes
for research and development activities.

The participants were:

Dr. swaninathan M.S., Chairman, M.S.Swaminathan Research Foundation.

Dr. Narayan S., I.A.S., Commissioner and Secretary, Government of Tamil Nadu

Mr. Rangarao G., I.A.S., Commissioner and Secretary, Government of Tamil Nadu

Nr. Elangovan S.p., I.A.S., commissioner and Secretary,Government of Tamil Nadu

Mr. sankaranurthy S., I.F.S., chief Conservator of Forests, Social forestry

W i n g :.. ' • ' . ' •....."'• ;.; :. . ";: /. .'•,.

Mr. KolappanP., I.A.S., Director Agriculture, Directorate of Agriculture

Mr. Kunder W.S.O., Director institute of Hydraulics s Hydrology

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

Mr. Subramanian K.V., Joint Director, Rural Development Department

Dr. Balasubra«anian K., R & D Manager, ISO/Swedforest

Dr. Bhaskar V., Department of Farm Forestry, University of Agricultural

Sciences ' ." ' . ̂  ' ' '' ' ,̂.'

Dr. Dayanandan, Professor, Department of Botany

Mir. Patinson F., Project Director, Social Forestry Information Project

Ur. Oeorge C.K., Spieec Board, cochin
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THE WORKSHOP

On 10 February, 1992, the morning session began with a welcome address
of Dr. Ake Niisson, coordinator, ISO/Swedforest, Madras.

In his address, Dr. Niisson stressed the direct relationships between
forest cover and soil and water resources. He emphasized the need to
achieve a positive impact on hydro-logical conditions in the downstream
areas of afforestation projects. According to Dr. Niisson, there is a
lacunae in the current database, making a proper analysis on the
relations between landuee and water resources impossible. Identification
of resources in terms of institutions, individuals and knowledge and,
the full exploitation of their potential could develop new, productive
system* where use of land and water resources can be optimized. To aim
at developing these efficient Systems, Dr. Niisson invited the
participants to come up with proposals which could be taken up by the
Society for Social Forestry Research and Development, Tamil Nadu.

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

Mr. Rangarao stressed the need for better flood control measures and
also for rejuvenating the fallow lands into ecologically stable units
of production. He reminded the participants that both these areas were
a concern to thé government and schemes were already initiated to
rectify these ills.

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

The keynote address was given by Dr. M.S. Swaminathan.

Dr. M.S. Swaminathan began by reiterating that the key themes in the
report and findings of Dr. Jan Lundqvist and Dr. R.K. sivanappan on
issues of research and development on water resources and social
forestry would form the basis for dictations during the workshop.

A dynamic eoclal forestry programme could be designed, he said, wherein
afforestation of catchments could be an integral part of the development
project. Conservation of resources «ad optimization of their use for

37



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
resources. Dr. Swaminathan highlighted the example of the changing
objectives of forestry from the end-user perspective - 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
research.

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. These would have a better
concatenation in design if they were considered distinctly at three
levels - micro catchments, macro-catchments and the larger watersheds,
Dr. Swaminathan suggested.

Dr. Swaminathan hoped that, in this age 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 Celt were given by Dr. K. Balasubramanian,
Manager, R & D Cell. Dr. Balasubramanian gave the context in which the
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, include fodder development and minor 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, Sweden, introduced
the theme of the workshop. Dr. J. tundgyist 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
research and the linking of R & D.
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For the them» of watershed development the issues to be discussed were:

1. to 'improve water availability

2. treatments in SFPB 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 impact from various treatments on water resources

6. spatial and temporal aspects

7. the question whether trees m 7. the question whether trees m
water

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

The discussions on linking R fi P could atart with ah identification of
the elements such as people in the field including NGOe/VOs, policy
makers & extension staff and the scientific community, together with the
media's involvement.

Dr. Lundqvist 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 thème. The outcome
of the discussions could then be shared subsequently during the seminar
in an open forum. Finally the findings of the workshop 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 th# frame-work
design, their assessment of the current field eífort required for water
resource management and the nature afirejMRatch jrtf©»ptôd by these
efforts. The session was chaired by Kr.ftathin Roy, extension officer,
BOBP project Of FAO. Í V
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Dr. sivanappan set the stage for discussions 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-government efforts. This
experience could be a thought provoking process, he felt.

THE GROUPS

The themes of the groups were às followst

Group- U Precipitation - total amount/intensity; number of rainy days
vis-à-vis afforestation/deforestation in hills and plains. Perceptions
and substantiations.

Group 2: Effect of soil and water conservation work (treatmenta) and
afforestation/régénérâtion on water availability 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, perceptions and substantiations.

Group 3t Micro-level studies - how effective are the different in-situ
moisture conservation techniques with regard to the survival rate/crop
growth and water balance parameters.

Group 4s Evapotranspiration requirements of various tree species -
biomass production per mm of water, drought resistance and rooting
pattern, etc. Anti-transpirants, jalshakti, fertilizer requirements
vis-a-vis moisture availability, etc.

Group 5t Agrofor«stry, tankbed plantations - effects o« water quantity
and quality. Economics of agroforestry, typology of land u*« with regard
to moisture availability and its 'carrying capacity'.

The above five themes were discussed in order to bring out the state of
knowledge, work in progress, work to be done 4nd it's Relevance to social
forestry and identification of specific research aireas.
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GROUP ONE .' ,

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

Linked to the empirical data collection ÍB the need to ascertain the
landuse pattern, current as well as historical, and link 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 implementation.

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 point for further research.

A predictive model for the hydrological cycle could prove very useful
for planning. The interrelationships 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 still be fruitful to determine policy for the programmes.

The group discussed the methodology that would have to be adopted in the
context. A questionnaire survey for the social science studies and
appropriate instrumentation including remote sensing for physical
parameters was agreed upon. An active participation by the decision
makers, such as government representatives, in this process of data
preparation was recommended.

GROUP TWO

The group agreed to the following ar«as for research:

1) Systematic study on soil erosion, runoff, soil moisture,
recharge of groundwater in watersheds having different slopes
and vegetative cove*.
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2) Hater balança studies on where soil and water conservation works
arid afforestation are completed compared to the existing
degraded forest area in fairly big water sheds.

3f Effect of water harvesting structures (catchment areas) in the
command areas.

4) Optimize the afforestation any «oil water conservation works and
the agriculture crops from the given land and rainfall
characteristics.

GROUP THREE

The following four major thrust areas were identified to increase the
survival and the rate of good growtht

1) different in-situ moisture conservation mathods,

2) different moisture loss prevention measures in the field,

3) increasing different moisture retention methods, and

4) moisture crisis management.

Future research should study the techniques, effects and economics of
these factors fort

1) diffèrent tree species, •'•...-,'

2) différent soils,

3) different agro-climatic zones, and

4) forest and agricultural lands. "

GROUP FOUR

The fourth group identified the following areas for research in the
areas of evapo-transpirâtion, biomass production and water utilization.

1. Various forestry models which are ecologically and economically
viable vis-a-vis agro-climatic and soil zones.

2. Hydrological relations between annual crops and tree species.

42



3. Comparative efficiency in water use in different land use such
as 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 for different species in different
agro-climatic zones.

5. Designing suitable alley cropping systems for better soil and
water conservation.

GROUP FIVE

The fifth group discussed the research issue» of agroforestry and
tankbed plantations. The group noted the weak link between the research
and the agroforestry component of TSSÏP. At present the agroforestry
programme consists of two parts - the main programme where the. farmers
are given free seedlings and ca«h incentive», and the development
programme where on-farm trials are conducted to feet aa a catalyst for
a g r o f o r e s t r y . •..'• ' ' , ' . \ ,' . "••'•• " • •'•'••

Thé group felt that the on-farm trials have been concentrating on the
in-situ moisture conservation for tree crops alone without much emphasis
on agriculture crops. The group found very little relationship between
the main programme and the on-farm trials. The group also agreed that
the criteria for agroforestry is different from forestry. While the
forestry (mostly by government) can afford to take risks With lower
survival rates, the farmers cannot take such risks. Hence, minimising
the risk of the farmer within a sustainable ecological frame-work should
be the objective of the research in agroforestry.

The group classified the research and development activities into three
t y p e s t •.'•;•'.. ' . .' ' : ' • •.' •.••..' \

1) The basic fundamental research in new.areas where information is
not .available. • . . . . .

2) The applicability and the replicability of the knowledge gained
through the fundamentai research by means of on-farm trials.

3) The transfer of effective on-farm trials to the main programme.

At present there are no linkages between the afttwe mentioned types,
while the basic reeeatcH ie being carried on in the universities, its
relevance to the on-faim trials is yet to be identified, similarly, the
on-farm trials are trying, to crfite new knowledge rather than
consolidating the existing
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The group proposed the following relationship to strengthen the transfer
of research knowledge.

AGROFORESTRY

For basic ¿«search

Universities
Research
Institutions

OH FARM TRIADS

Testing the knowledge
from basic research

Farmer's land (at
project's risk)
Vanvigyan Kendras
Krishivigyan Rendras
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ê) ehort rotation intensive cultivation.

e) identification of tree species suitable for problem soils and
stress conditions.

f) the effect of tree crops and field crops involving eucalyptus,
sisoo and Casuarina on the soil moisture in three agro climatic
zones.

g) alley cropping techniques.

h) Silvo-pautoral systems t Lucaena lucocaphala, stylosanthus
hamata system; Lucaena leucocephala, Cenchrus ciliaris systems.

i) role of agave, vétiver and d*ar£ variety of castor.

The existing knowledge is yet to be transferred to large-scale on- farm
trials. However, there are certain lacunae in the existing knowledge.
The group felt that the following areas.require immediate attention to
improve the quality of agroforestry system»

a) Vfcile in-Bitu moisture conservation techniques are available for
agricultural crops and tree «tope- separately there is not much
of attempt for in-situ Moisture conservation techniques in
agroforestry systems given .fch* differential dynamics of annual
crops and tree crops. Any attempt to encourage agroforestry
without the above techniques may not yield desired results.

b) Water consumption of different tree species not merely in terms
of total moisture consumption but as a guide to rooting and
moisture uptake with depth and the degree of competition that
might be expected in intercropping systems, issues of rooting
depths, root activity and ròòt extension.

c) Identification of species which complete at least most of their
growth during the period when adequate moisture is available.

d) Efficient watering methodology (though some work has been done
at 0 A S, Bangalore, more information is required on the various
techniques).

e) Methodology to identify the carrying capacity of a particular
piece of land vis-a-vis agrofôrentry and the effect of the
system on the down stream water balance.

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

g) Economic efficiency of watering 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 University is the only one with
personnel 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.

The knowledge and on-farm trial»

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.

Tankbed plantations

A research project 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. S. Narayan, I.A.S.,
commissioner and Secretary, GOTN, Environment and Forests Department,
chairing the session.

Dr. Lundqvist welcomed the members and spelt out the agendas

(1) comments from Dr. K. Balasubramanian on the role and activities
of R S D Society and R & D Cell.
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(2) Comments on the reports of the working groups presented in the
morning - summarisation of the pointe raised after the
'discussions.

(3) institutional interaction.

Or. K. Balasubratnanian in his comments mentioned that the crux 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 ft & D Cell and R & D Society. The
period 1989-90 has been a period of consolidation. The R & D Cell has
developed a scientific basis for assessing proposals4 It has 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. Me emphasized the need to identify certain
priorities. He underlined the role of Departments implementing the
projects and cautioned that it would take some time to evolve new
proposals keeping in mind the needs TNSFP. It will take some more tima
for the Cell to identify new proposals - this has to be done keeping in
mind the needs of TNSFP.

Dr. Lundqviat then summarized the various issues that came up during the
discussions over the last two days.

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

Dr. Âke 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 ideas and technologies.
Accessibility of data was very important. To what extent was there an
interaction between scientists, scientific communities and the
government?

Dr. Âke Nilsson stressed the need for an interdisciplinary approach and
a proper forum for interactions between scientists, 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 reflecte the lacunae in the
interaction between the organizations in sharing information. Me
emphasized the need for external monitoring of various 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.

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 THANKÔ

Dr. Balasubramanian thanked- Dr. Narayan for his thought-provoking
message and his valuable cooperation. He also thanked the various
government officials iuch as CCF, Additional Director of Agriculture,
Joint Director Rural Development Department, eminent scientists, NGOs
and other participants for being able to get together, special
references were made to R & D Cell, ISO/Swedforest and the R & D
Society and fõt all the cooperation arid hard work put in by each one of
them.
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