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' : OUTLINE OF .
THE FOREST. AND ENVIRONMENT CONSERVATION REbEARCH PROJECT

FORESTRY INSTITUTE.OF THE STATL OF SAO PAULO
JAPAN INTERNATTONAL COOPERATION AGENCY

Thls document was prepared as the result of the jolnt survey
and dlSCUSSiOHS conducted by the short. term experts dlspatched by
JICA and the researchers concerned of the Forestry Institute  of
the State of Sao Paulo. Both parties” will report and recommend
the contents of this papeér to their respective Governments.

L, ObJectives o :

. The Forest -and Environment Conservation Research Project
(the Project) will contribute, through its research activities,
to the conservation of the environment; rehabilitation of the
natural forest vegetation and the prevention of the so0il erosion
and muddy water in the areas degraded by agricultural and/or
pastoral use. - '

" The "knowledge gained and techniques developed and/or im-
proved will be published and employed in the extension programs
of the State of Sao Paulce or the Forestry Institute (the Insti-
tute). These techniques are also expected to be introduced in the
areas, which have similar problems and conditions to the ones in
the Project’s sites, in Brazil and possibly in other countries.

2. Act1v1ties _ :

' The _activ1tles of the Project are basic and practical re-
search works on soil erosion control and restoration of forest
vegetation in eroded or degraded areas. These two main subjects
can be divided into many research topics, however, coordination
betweenn them  should be always kept and the results should be
integrated to realize the objectives mentioned above.

2.1 Soil Erosion Control
Followings are the research toplcs on the soil erosion:

2. 1 1 Actual Condition and Fr081on Mechanlsm _

- Mechanism and ‘process of soil erosion will be clarified
~through the investigation of the actual situation in the Assis
District ' '

(1) Soil Erosion and Physxcal Conditlon'

Various tvpes of soil erosion (landslide, vocoroca, rill,
gully, surface sheet erosion, etc.) found in the Assis District
and the main physical factors (topography, geography, soil types,
rainfall, etc.) will be studied by the analysis of aerial-photo-~
graphs and field survey, to clarify the relation between possible
‘causes and effects. | : '

(2) Soil Erosion Mechanism -
The mecharnism and the process of soil erosion will be ana-



lyzed by the field and/or laboratory (1n both Assis _and Sao
"Paulo) experiments using the artificial rainfall apparatus, in
addition to the studies to be carrled out in (1) above,

2.1.2 Effect of the Porosts as 8011 Er031on Cont101 Measures

' The quantity of soil and water runoff from each type of 1and
"~ use, which ‘are commonly found in the region (forest, pasture
land, cultivation,.etc. and their combination), will be compared
to ~evaluate the effectiveness of the forests against the 'soil

erosidn.

(1) Plot Experlment o ' :
Experlmental plots (each of them ‘has a '20m X 30m In  size)
will ‘be set in each type of land use. In each plot, water runoff
and: soil loss (sedimentation) will be measured to "comparé the
‘difference between forest land and other land use ‘types. Seven
plots (pine forest, 'eucalyptus forest, serrado, cultivation land
pasture land, overgrazed pasture land and combination of cult;vaw
~tion and forest) will be located possibly within the Experimental
Station of Assis. A meteorological station should be located near
the plots. a ' ' '

(2) Dxperlment in the W&tershed : : ' oo
' Runoff, water quality and sedimentatlon will ' be observed
throughout the research period,. possibly at = three weirs ~'(water
courses - equipped with current-meters, watéer- 1evel meters, etec.)
to be made, to observe the changes expected by the establishment
of soil conservation measures (both physical measures “and for~-
ests)  along the stream of Agua da Cachoeira and its branches in
Paraguacu Paulista. Data will be. analyzed in relation with rain-
fall observed by the pluv1ometers to be deployed in the area.

2.1.3 Development of 8011 Conservatlon Measures o
Appropriate soil erosion control measures and aaequate site
selection system of the soil conservation forests will ‘be de-
veloped. Effect of these techniques introdiced in the devastated.
basin of Agua da Cachoelra w1ll be monitored E -

(1) Introduction of Phy31ca1 Medsures ' ' )
The watershed of Agua da Cachoeira has been seriously eroded
and it seems that the Iintroduction of the phy81ca1 soil control
measures is essential before the restoration of ‘Forests. Some
techniques being used in Japan, such as the revetment works with
wood-blocks, will be introduced. The techniques will be ~tested
and modified to suit to the natural condition in the region. As
much materials which are locally available (i.e. eucalyptus logs)
as'possible should be used. :

(2) 8%0il Erosion Control Forests : .

Soil erosion control forests will be establlshed along ‘the
stream of Agua da’ Cachoeira (refere to 2.2) to prevent erosion,
soil runoff, sedimentation, etc, with the combination of the
physical measures mentioned above. This study will eclarify the
adequate scale, composition and layout of forest as one of soil
conservation measures.
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(3) Mcnltoring of the Measures

- The soil conservation measures mentioned above will be moni-
tored and ‘evaluated with the physical indicators such as changes
in runoff,'water quality, sedimentation, stability of riverbanks,
‘ete. It is also possible to evaluate them with the ecological and
environmental " factors such as tree growth, invasion of natural
vegetatlon, changes of structure and gspecies, formation of forest
~soil, change of nutrients content, etc.

2.2 Restoration of Forest Vegetation _ _ :
_ In severely eroded areas (i.e. upper part of the basin of
Agua. da’ Cachoelra), applicatlon of the physical measures men-
‘tiomed i 2.1.3 (1) will be ‘the prerequisite for the restoration
of the ' vegetation. Therefore, this work will begin with the
“inventory of existing forests and planting in leéss degraded areas
(i.e. pasture land in the Assis Station) and once soil is fixed,
reforestation will be shifted into the heavily eroded areas.

Followings are the research topics on the restoration of the
natural forest vegetation'

2.2.1 Development of Reforestatlon Techniques

The forest restoration techniques on various site conditions
will 'be developed through the study on -‘the suitable species,
planting and tending method, etc., and the experimental planta-
tlon will~ be established for the conservatlon of env1ronment

(1) Development of Nursery Technlques for the Indigenous Species

. The  characteristics = on growth and tolerance of the main
natural tree species in the District of Assis (startlng from the
rlparlan forest along Agua do Cervo) will be studied and appro-
priate nursery techniques will be developed. Production of about
. 200,000 seedlings of 50 1ndigenous species (still to be selected)
a year is expected. :

S (2) PhytbsociOlogical;Analysis of'the'Existing'Forests

Various  types of the forests (riparian, serrado, secondary
and ‘artificial forests) will be phitosociologically studied in
relation with their surrounding conditions (soil types, climate,

topography, etc.), to get necessary information on the species to.
be. used for environmental reforestation. The study will cover the
foresis in Assis, Agua da Cachoeira, Agua do Cervo, and Marilia
and Kaetetus 'if necessary.

(3) Study_on Micro—Environment~in the Plantation Sites
' In the reforestation area, not only structural changes but
~ also topographical, pedological and hydrological information will
be collected in the plantation sltes for the site c¢lassification.

2. 2 2 Evaluation of the Porests in Environmental Conservation

' The . structure and microclimate in reforestation areas and
natural forests will be compared to.evaluate the environmental
factors and the speed of the vegetatlon recovery.
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(1) Study on the Process of Vegetation Recovery :

Degree of the vegetation recovery will be monitored through
the establlshment of the s011 erosion control’ forests? (partlcu"
larly riparian forests along Agua do Cervo and Agua da Cachoelra,
about 10ha and 125 ha respectively) and other types of environ-—
mental . conservation forests (30 ha in the current pesture land
“and 100 hd in the abandoned eucalyptus forest, both in Assls).
Growth of trees, changes of floor vegetation and of mlcrc ~climate
in the forests are the 1ndjcat0rs to be observed :

(2) Study on the Nutrients: Cycles in the Forests ' _
The  c¢haracteristics of the nutrient cycles will be studied

and = compared between various types of forests. Potential nutri-

ents to indicate ‘the vegetation recovery would be found. :

3. Project Structure
‘3.1 Personnel

3.1.1 Brazilian Side : - _ _ _ _
" The Environment Secretary of the State of Saoc ‘Paulo. will

" have overall responsibility for the implementation of the

Project. ' ' '

The General Director of the Institute will be 're5ponsib1e
for both admlnlstratlve and managerlal aspects of the Project.

The Directors of the Research Div131on and the Technlcal end
scientific Communication Service will be responsible for the
issues on the research works and the management respectlvely.

The Head af the Experimental Statlon of ASSlS w111 have
managerial responsibility in ASulS- '

Researchers nominated by the Institute w111 conduct "-the
studies mentioned in 2. above as the counterpart personnel to the
Japanese experts.

Necessary number of technicians, secretaries; and other
admlnlstratlve and field steff w111 be assigned. to the Progect.

3.1.2 Japanese Side :
The Chief Adviser will prov1de necessaxy recommendations and
advice on technical and admlnistrative matters. :

The Liaison Officer will ass;st the Chief Adviser and perm
form the mapnagerial and administrative coordination between both
sides. ' o

- Experts in the following fields will provide the necessary
technical advice tc the Brazilian researchers and .conduct the
studies with them:

(1) Long Term Experts
Erosion Mechanism



Erosion Cohtro]
Silviculture/Forest Ecology

" One of the bxperts above will concurrently act as the Chief
Adviser,

(2) Short Term Experts
‘Erosion Types Analysls
Forest Hydrology
Sedlmentatlon
Meteorclogy
Water Quality '
Erosion Control Works (Planning and Appllcatlon)
Erosion Control Works (Monitoring and Evaluation)
Forest Ecology (Phltosociology)
~ Forest Pedology
Torest Environment
Ecosystem Ecology

3 2 PrOJect Organizatlon .
-To - the smooth conduct of the Project, following meeting will
be held ' '

3.2.1 Joint Committee Meeting

This- meeting is :to be held at least annually to formulate
the details of the Project activities and: submlt them to the two
Governments for- approval

_ Members of the Committee will be determined and agreed upon
by the two. Governments in the Record of Dlscu531ons

3.2. 2 Monthly Meetlng _ S

To discuss the admlnistratlve matters and realtime problems,
it is recommended to hold_a meeting monthly. Members would be the
General Dirsctor, Directors concerned, Head of the Station and
other " counterpart personnel nominated form Brazilian side and,
the Chief Advisor, Liaison Officer and other long term experts
from Japanese side. ' '

3.2.3 Meetings to disouos the Progress of the Studies

In the Project, the studies mentioned in 2. will be conduct-
ed concurrently by the different research groups, and therefore,
it will be very important to be kept informed of the progress of
each other., For this purpose, it is recommended to have a meeting
to show the progress and to exchange views at least every ‘three
month. : .

4, Facllltles: :
. The Institute will oonstruct or provide fol‘ow1ng fac111tles
.untll ‘the initiation of the Progeot

(1) F30111tles in SaO'Paulo-

Proaect Lliaison Offlce
Laboratory
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(2) Facilities 1in Assis
Project Office
Storage
Laboratory
Nursery ' '
Dormitories for the experts and visitors

(3) Facllltles in Paraguacu Paulista
Project QOffice
Storage '

_ Research equlpments and materlals te be used in these facil-
ities are 1ncluded in 5. below. o

Water,r eiectricity, communicatieh system and other basgic
items will be prepared by the Institute, .

5. Procurement of Equipment, Machinery and Materials S
The Government of Japan will procure the equipment, machin-
ery and materials to be used for: : '

(1) experiments, analysis and data preCessing in laborateries,
(2) observation and measurement of various factors'ih the fields,
(3) appllcatlon of the physical s0il erosion control measures,
{4) seedlings production, planting and tending,

(5) offlce works, and |

(6) presentation of the progress and results of the studies.

6. Training of Counterpart ?ersonhel_iﬁeJapan, : .

The . Government of Japan will]inyite two or three Brazilian
counterpart = personnel every year to the technical training pro-
grams to be conducted in Japan by JICA. Candidates for the pro-
gram will be nominated by the Project. -
7. Other Matters
{1} The Institute should ensure that the results of the studies
will be widely applied through the extension activities of the
State of Sao Paulo, since the Project will deal with the develop-

ment of techniques through research w01ks and it is not resp0n31—
ble for the extension. :

(2)  The Institute should maintain the works and the forests
established by the Project -after the end of  the cooperation
period, even if they are no longer used for the research purpose.

(3) Agreement of the landowners in Paraguacu Paulista should be

indicated to the Japanese side before the dispatch of the R/D
mission. .
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