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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

ORÍSSA
Hot No 319, UnHW
KhonW Nogof
ftbbá751 001

0674 - 40 43 73

f MM HAW
34, Victoria Crmcenl
Modras^OO 105
Tel«phone:
044-47 26 73
Tekx:
041 -8785UNKIN
Telefax;
044 - Só 01 87
TelegraMt:
SWEDFÓ8EST

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



COHTBHTS

1. FOCUS AND PURPOSE OF REPORT

2. SOCIAL rORBSTRY, WATER AVAIIASILJTV
WATERSHED DKVBLOPMBNT

2.1 improving Water Availability
2.2 Treatments in SF
2.3 Impact from Treatments on Water Availability

3. PRODUCTIVE AND UNPRODUCTIVE WATER

3.1 The Basic idea and the Relevant Questions
3.2 Productivity of Water and tatid
3.3 Spatial and Temporal Aspeets
3.4 A Note on Farmers' Views o« «ater Availability
3.5 Forests Consume Water but BriSg Rains? ' :''-' > V '" "

4. RESEARCH ISSUES - WBAT TO DO ?

4.1 A Note of Research Criteria
4.2 Brief Outline of potential Heaearch Xsftte* ; ...

5. ORGANIZATION OF RSSEARCH - HOW TO GET IT DOME 7

5.1 Three Principle Ways to organise Research

6 . • L I N K I N G R ! • • & ; / • • • . • . : . • .'• ., ' • •' '. • ' • •%->•. .

A p p e n d i c e s t •'/;/••,;: '..;-'' : :• ' ,• •-'. •' • • •

A. Forests and water Resources
- State of Knowledge or State of View ?

B. Illustrations of main in situ Soil a M Hateé
Conservation Works

C. A brief note on Tamil Nadu Social Forestry
Project and related organisation* • •

D. Workshop proceedings > ; .' . ' :;; ' -

•••••ïï-A:©



Abbreviations useds

AD
DRD
F/WI
FD
OOI
GOTN
IFF

R & D
SSWC
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

Iso/Swedforest



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*.


