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; apoloqizl the delay of this issue due to various. unavoidable
factora, However, the delay is a bloallaq in disguige since we
are able to get the final report of Dr.. Jln Lundgvigt on Social
Forestry and Watexr Resources, Lo .

Dr. Lundgvist is a Professor, Linkﬁping University, Sweden. His
contribution. towards understanding -the various dlmnnuions of
social . forestry is immense. He wag-. kind enough to accept a
fellowaship from Research and Mntwt Cell duri.ng 1991-92.
. The objectives of the fellowship was to- define the research
priorities nnd to study water xuuourqnl vin-a-vts social
forestry.

br. Lnﬁdqvint travelled to the nook and corner of Timil"ﬂhdu to
understand the concepts and practices relating. .to water
resources and social forestry. He prepared a draft. mport on
the basis of his experience and this report was pressited in a
workehop during the earlier part of this year to a seléct group
of academigisns, NGOs and policy makers. Based on ths reaction
from this workshop, Dx. Ia

The present issue of SFREAD is giving this report and I am sure
that this would contribute to further ynnr undern&andlng on
water resources and social forestry.

with Dr. Lundgvist wes an important evant in
the R & D Caell. -and wea - ‘are sure that ve- wnuld have. mure auch
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PREFACE

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

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

field,

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

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

Madras and LinkSping, February 1992

JAN LUNDQVIST
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1. POCUS AND PURPOSE OF REPORT

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

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

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

2. BOCTAL FORBSTRY, WATER AVAILABILITY AND WATERSHED DEVELOPMENT

2.1 Improving ﬁﬁpf _ Avii;.u_biilty_

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

cattle'and\ fdr ather year ~ round




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

growing trees.

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

i

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

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

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

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

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

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

2.2 Treatments in SF Projects,

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



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

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

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

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

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

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

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

: ké;-amea
¢ and
Yaken



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

development,

2.3 The Impact from Various Tresatments on Water Availability

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

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

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

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

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

conditions.

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



The various treatments and their effects can be summarized as

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

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

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

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

on watér- resources availability is

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

that afforestation in combination




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

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

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

natural.

3.2 Productivity of Water and Land

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

Btrategy



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

watarﬂwﬂ banis.
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