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TROPICAL

APARTADO 8-3870 TEL. 22.62-41

CABLE: SCIENCE

SAN JOSE., COSTA RICA

MEMORANDUM

To: Stephen Berwick, Director, Environmental Planning and Management,
JES/TIED

From: Joseph A. Tosi, Jr., Land Use Ecologist, Tropical Science Center.

Subject: Report on Visit to La Paz, Bolivia, May 18-25, 1984; Technical
assistance in support of a proposed land use capability survey
for the Subandean and Piedmont Regions of La Paz, Cochabamba, and
Santa Cruz Departments of Bolivia; JES/W Contract #23-LAC.

Itinerary and Persons Interviewed

May 18: departed San José for Lima, Peru arriving Lima at 1200 uours. Over-
night in Lima, Peru.

May 19: depart Lima for La Paz (09C0); arrive La Paz (1130); briefing by
Dennis McCaffrey 1200-1800.

May 20: review report D. McCaffrey 0900-1200.

May 21: AID/Bolivia office; meetings with Robert Thurston (Chief, RD Divi-
sion), John Fasullo (Chapare Project Director), John Rifenback (designated
Project Director, Land Capability Survey), Juan Carlos Quiroga (Technical
Coordinator, Land Cdpability Survey). Discuss progress on preparations for
survey, funding available, problems (0830-1300). Offices of P.L. 480, Title
III in La Paz. Meeting with Fabrique Mufioz, Director. Begin review of maps
completed and in preparation by J.C. Quiroga (1400-1800).

May 22: AID/Bolivia office, discussion of findings with R. Thurston; plan-
ning for meeting with officers of PL 480 (0830-0915); offices of J.C. Quiroga,
preparation of a small-scale map of areas requiring new aerial photography,
(0915-1300). Begin work on revised chronogram; calculate area requiring and

costs of new photography (1400-18C0).

May 23: AID/Bolivia offices, outline and initiate report on timing and prepa-
ration of survey and training program (0830-1100); meeting with Rural Deve-
lopment Division, PL 480 directors (F. Mufioz, Jose Sanjinez, J. Calvo, R. Thur-
ston, J.C. Quiroga) on PL 480 financing of operations and field staffing of
proposed project including training phases, and new photography, AID financing
of technical assistance and matarial inputs)--(1100-1300). Ministry of Agri-
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culture, Directorate of Forestry and Wildlife office; interview and discuss-
ions with Director and Technical Advisor (Ings Delfin Goitia and Oscar Von
Borries) to discuss feasibility of establishing AID-supported (Tosi) system
of land capability classification as official system for the Government cf
Bolivia, and seminar on this subject for early Auzust (1400-1730).

May 24: AID/Bolivia offices; meet with R. Thurston and others to presant sum-
mary review of project preparations and recommendations for technical advi-
sory services for land capability training course and field survey of Sub-
andean and Piedmont regions in three departments of the Development Corridor.

Depart La Paz, Bolivia, for Lima, Peru (1100), arrive Lima (1130), AID/Peru
mission offices (1400-1700) work on report. Overnight Lima, Peru.

May 25: AID/Lima offices, work on trip report (0830-1030); depart Lima, Peru
(1230); arrive San Jose,, Costa Rica (1445),

2. Discussion: Proposal to Establish Official Land Capability Classification

Lt has been suggested by some Bolivian officials that the land capability
classification introduced in the Tarija course in November 1983 and subsequently
adopted by AID/Bolivia for application in the up-coming detailed land capability
classification of selected subregions in the Subandean and Piedmont regions in
La Paz, Cochabamba, and Santa Cruz Departments be established as "regulatory"
by government decree for official use throughout the country. This system was
designed by the undersigned in 1970, is essentially ecological in nature, and in
a more primitive form has been the official system in Peru since 1972.

The desirability of adopting this system in Bolivia in either its existing
or in expanded and improved form is of particular interest to the Bolivian Forest
Service under D. Goitia. He recognizes that the classification (based in the Life
Zone System of World Ecological Classification by L.R. Holdridge and the Universal
Soils Loss Equations by Wischmieir-Smith) is an objective and reasonable tool for
pre-development environmental classification and planning, both in virgin (mostly
forested) areas and for environmental and social rehabilitation in long-settled

ones.

Without going into the details of our discussions, it was agreed that the
first and most essential step in obtaining support. for a move to legalize this
classification as mandatory and pre-requisite in all development projects suppor-
ted by the government or on public domain lands would be to "educate government
officials in key leadership positions on its ecological and economic raison-d'etre.
A seminar lasting three days and covering philosophy and concepts of the technolo-
gy will therefore be held, with AID sanction and financial and logistical support
of the Ministry (Directorates of Forestry and Wildlife and of Colonization) with
the participation of speakers from the Tropical Science Center and ONERN/Peru as
well as of the Ministry. Some 60 persons will be invited. The seminar will be
held in an appropriate location from the 9th to the 1lth of August, inclusive.
Speakers will include myself as author of the system, ing. V. Watson (both from
the Tropical Science Center, 3an José, Costa Rica), Dr. Carlos Zamora, Director
of the Natural Resources Evaluation Office of Peru (ONERN), and others yet to be
selected. A tentative program has already been drawn up and speakers invited.
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It was decided at our meeting that no further steps on this issue should
be taken until after the seminar when, as a result, potential strong support-
ers in government will presumable have been identified.

The need to modify and improve the system itself prior to any attempt to
make it official was pointed out to Coitia. Such improvement and modification
can be one outcome of its upcoming application in detailed surveys, given ap-
propriate orientation of those surveys to include practical tests of applica-
bility to specific environmental and land use situations. Based upon this
need, it is our intention to build a "testing" methodology into the field work
discussed in the following section of this report.

Discussion: Progress on Operational Plan and Operations leading Up to Detailed
Land Capability Survev of Subandean and Piedmont Regions of La Paz, Cochabamba,
and Santa Cruz Departments. :

My review of project prepirations, with recommendations for technical ad-
visory services from AID/Bolivia and P.L. 480, Title III program financing, is
appended to this memorandum. I shall touch here only on those points which
need expansion or clarification. ‘The review follows the order of the Chrono-
gram of Activities entitled "Major Land Use Capability Study at Level of Selec-
ted Subregions of the Eastern Andean Slopes and Piedmont Regions of Bolivia"
included in my original report on this project (January 198%).

(1,2) The final land use capability map of the development corridor at
1:250,000 scale had not, at the time of my visit, been prepared by J.C. Quiro-
ga. Nor had the extension of this map to the lower piedmont and high ‘plain re-
gilon of the three departments been prepared, either. However, all preparatory
work had been completed and was available in mapped and tabular form and the ne-
cessary work can be completed by J.C. Quiroga, alone, in roughly two to three
weeks time. This should be given a high priority and has been rescheduled (see
attached revised chronogram).

(3,5) Two related steps, comprising the analysis of the small-scale land
capability maps of the development corridor and the extension onto the piedmont-
plain of the three departments to define precisely the geographic limits of ho-
mogenous subregions and subsequently the selection, from amongst these, of pri-
ority subregions for detailed land capability survey as proposed in the origi-
nal plan, may be undertaken immediately following the completion of the small- .
scale land capability maps (1,2).. The work requires certain expertise avail-
able only from the Tropical Science Center in San José&, Costa Rica. I have re-
commended that a specialized staff person from that institution, specifically,
Ing. Vicente Watson, be sent to La Paz in mid-June to participate in, and train
Bolivian counterparts, in this work.

Acquisition of New Aerial Photography over Selected Subregions

The ideal situation for this step would be to have steps 3 and 5 completed.
Given the urgency for new photography and expected delays and bottlenecks in
arranging for and completing same, these photographic needs were "eye-balled"
from a combination of base mapped data during my visit. The resulting map at
1:1,000,000 scale covering areas requiring new photography is attached to this
report. A total of 97,625 square kilometers of territory is included in all
priority categories, broken down intc eight subregional complexes (not indivi-
dual subregions) as outlined on this map.



In discussions with PL 480 officials, they have agreed to undertake fi-
nancing of this work which will cost roughly 300,000 dollars. J.C. Quiroga
has been asked to approach companies (private as well as A.S.N.) for esti-
mates of cost and as soon as this information is available, arrangements will
be made to fly the areas, or those areas which cloud cover conditions will
permit. Prints should be delivered for at least part of the total area by
July 15 if the project is to proceed as scheduled. First priority has there-
fore been assigned to arranging for this photography.

(6) Recruitment and Organization problems do not seem to be of over-ri-
ding concern. However, this assumes that an administrator for the overall
project will be hired and put to work immediately. The technical coordina-
tor has been doing much administrative work which is not his responsibility
and these activities have tended to delay urgent technical work cn his part,

particularly Steps 1 and 2.

(8) Pres:ming that new aerisl photographs will become available on or
before the 15th of July, that team chiefs for the three departments have been
recruited and that steps 3 and 5 have been completed by this time, then it
will be possible and desirable to begin photointerpretation and premapping
of land use capability units and of actual land use units in the first-pri-
ority subregions of each department. 1In the first of these, the technical
advisor in land capability classification would be directly involved, a di-
rect continuation of his services as proposed for Steps 3 and 5. In the lat-
ter, actual land use, the crop ecology specialist would be similarly involved.
This work, which should include overflights of these areas, would continue un-
interrupted up until the three day seminar on land capability classification.

(10) The field training course in land capability classification and ac-
tual land use/crop ecology would begin in the week following the seminar, or
on about the 15th of August. All field crews would have been selected and
be present in La Paz for the inauguration of this course, following which they
would proceed as a body to the top-priority subregion selected for group train-
ing in La Paz department. The course would continue for about three weeks
there following which the La Paz tean would continue on alome in routine map-
ping of this subregion and the teams from the other two departments would re-
turn to home base and from there directly to their first priority subregions
to initiate routine mapping. The two technical advisors would accompany these
teams for about cne week each at the outset, continuing the training in adap-
tation to the specific conditions encountered in their subregions.

(13) It is proposed that technical advisors return for from two to four
weeks in mid-November to visit each team in the field and review work and
assist with problems which may have arisen.

4. My terms of reference for this visit request color slide documentation, where
appropriate. The request I consider inappropriate to the circumstances of
the visit, inasmuch as there was neither field work nor apportunities to pho-
tograph '"participants" at work. Such documentation may be relevant later on

when more personnel is hired and at work.



Summary Review of Project Preparations and Recommendations for
Technical Advisory Services from AID7Bolivia

Eastern Andean Slopes and Piedmont Land
Capability Study

Activity
1 Elaboration of Final Land Use Capability Map of Development
Corridor at 1:2%9,000 scale.
A. Base maps: Ecology, Geomorphology, Soils prepared seperately
and reproducable from original transparencies.
8, Integratior of base data: completed and checked by J.Tosi;
available in tabular form (Cuadra #2: Land Use Capability)
C. Integration of Mapped Data and Preparation of Land Use
Capability Map of Development Corridor not undertaken.
Estimate two aduitional weeks from this date to draft
Land Use C#pability Map, including integration of mapped
data. (May 24 - June 7; J.C.Quiroga).
2 Extension of Land Use Capability Map to Piedmont, La Paz,
Cochbamba, and Sta. Cruz Departments at 1:250,000 scale.
A. Base map covering integrated ecology, geomorphology, and soils
prepared in draft form: ready for detailed classification.
B. Integration of base data: completed and checked by J.Tosl;
available in tabular form for application to base map.
C., Detailed classification of Land Use Capability not yet under-
taken. Estimate three days to draft. (June 7-10; J.C.Quiroga).
3 Anaiysis of Small-Scale Capability Maps of Development Corridor and
Extensions to northern La Paz, Cochabamba-Beni, and Santa Cruz Depts.
to Define Homogeneous Subregions.
Awaits termination of Steps 1 and 2 above.
Suggest that J.C.Quiroga have assistance of technical specialist in
land capability classification from Tropical Science Center (V.Watson).
Time required two weeks, including field trip. (June 18-July 2).
4 New Aerial Photographic Survey of Subregions for Detailed Land

Capability Classification Survey

Step 3 awaiting action, a rough determination of the area which will
probably require new aerial photography was made by J.Tosi and J.C.
Quiroga from base maps alone. This determination has been mapped
at 1:1,000,000 scale.



Planimetering of this map indicated a total area of 97,625 square
kilometers requiring photographs to cover subregions having more than
50 percent of local landscapes in land of some agricultural capability,
These areas would all qualify for detailed land capability classifi-
cation under the project.

2
This is a total area 15,025 kms larger than originally estimated
as requiring photography.

The total cost, at $3/km2 would amount to U.S.$292,875 for photo-
graphic prints at 1:50,000 scale (proposed). An additional amount
should be budgeted to cover costs of enlargements and photomozaics,
The total amount might therefore come to about US$ 300,000.

It should be determined, however, whether or not some areas within
those shown on the map have been photographed at suitable scales
within the last year or two. Such areas could be deducted from

the tutal requiring new photography and an amount budgeted necessary
for prints, enlargements, and photomozaics. This determination
should be made immediately and be given top priority.

New photography should be contracted to be delivered no later than
July 15.

Selection of Subregions in Order of Priority for Training Program
and Detailed Field Survey of Land Use Capability/Actual Land Use.

This activity awaits completion of Step 3 above.

Suggest that J.C. Quiroga have assistance of technical advisor from
Tropical Science Center (V.Watson and possibly also D,Pool).

Estimated time required two weeks, including field trips in each
department, or overflights. (July 2 - 15),

Recruitment and Organization

A, Personnel: Three crew chiefs have been identified, one from
each Department: (Juan Mendoza, CORDEPAZ; H.R,Salm, Instituto
de Ecologfa; Enrique Aguila, CIASER). All three participated
in the Intensive Training Program in Land Capability Classification
held in Tarija, Nov. 1983. All have been. interviewed and are
enthusiastic about participating in the project

Several candidates have been identified for Administrator, no
selection made to date. An administrator should be hired promptly
in view of recruitment and organizational requirements of the
project.

Technical and support personnel for three field teams have not
been identified, I suggest that Technical Coordinator and
Administrator have & preliminary meeting with each Corporaci6n

de Desarrollo as early as possible to discuss their participation
(as a follow-up to meetings in January, Tosi-Quiroga) and to
elevate this matter for final decisions in the period June 18-

July 7.

4 '.\
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B. Infrastructure: office space, materials, furnishings, and
equipment have not been defined. Technical coordinator (J.C.
Quiroga) is temporarily afforded a desk in the offices of
P.L.480 in La Paz. He has no secretarial service or appropriate
space and equipment for the drafting of maps.

The original proposal calls for the establishment of an office in
each of the three departments (La Paz, Cochabamba, Sta. Cruz)
with the La Paz office acting furthermore as liaison with AID and
the Title 3 program and the other two regional offices.

An equipped office should be set up promptly in La Paz and
staffed with an Administrator for the entire program, and a
secretary, Office space should include a large and well-1lit
drafting room with equinment. (Some equipment has been ordered
through AID),

CORDECO and CORDECRUZ should be contacted and discussions opened
(negotiations) for the opening, by July 15, of an appropriate
office in their facilities in Cocha%amba and Santa Cruz, respective-
ly (Administrator, J.C.Quiroga, D. Pool).

C. Budget: A detailed budget is in preparation for presentation
to Title 3 of P.L.480 for consideration. A seperate budget is
also in preparation for AID direct support for technical assis-
tance, some equipment, and salary of the Technical Coordinator.

Planning of Logistical Support, Overflights, and Necessary Activities
prior to field training course

A. Materials to be imported have been identified and ordered through
AID (technical equipment, vehicles, radios, and camping gear).

B. Overflights should be planned for period July 15-31, following
completion of Steps 3, 5, and 6A. Suggest participation of both
technical advisors, Technical Coordinator, and Team Chief in
each department.

C. Physical examinations, inoculations, instruction in first aid
including snake-bite treatment should be given to all personnel
in the period August 1 - 15.

Photointerpretation and Premapping of Land Use Capability Units in
First Priority Subregions of each Departmwant

Upon delivery of new aerial photographs (Step 4), photointerpretation
and premapping of tentativ.: LUC mapping units should be initiated
with assistance of AID technical adviser in land capability classifica.
tion. (V.Watson; suggested dates July 15~ August 5).
Premapping of Actual Land Use on New Aerial Photographs in EEFEE
Priority Subregions cf Each Department.

Concurrently with Step 8 above. Technical assistance of Crop
Ecologist from AID advisory team (D.Pool). July 15-August 5.
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Seminar on Land Capability Classification

Plans have been completed and a date set for the First Nacional
Conference of Land Capability Classification to be held under the
auspices of AID, the Forestry Directorate of the Ministry of Agricul-
ture, and the Colonization Institute of the same ministry. A seper-
ate plan has been presented for this event during which leaders from
important government institutions will be introduced to the concepts
and philosophy of this technology and proposals made to establish a
ecologically-based land capability system as an official system for
country. AID technical advisors from this project will be speakers.

Date set for August ¢ - 11 inclusive, 1984

Initiation of Training Program in the Field with Contracted Techn:-al
Assistance.

Depends upon completion of preceding Steps ilos, 1 - 9, Assuming

that a major part of the new aerial photography has been delivered

in time for projected premapping, this activity will begin in the

week fo lowing the seminar (Step 10). At least twelve technicians
including the team leaders will participate, plus technical coordinator,
two or three technical advisors (Tosi, Watson, Pool), and field

support personnel (drivers, etc.). The first priority area of La

Paz Department will be the site of this activity, which will last

for three weeks.

Initiation of Routine Field Work by Departments

Immediately following the training period for all teams in La paz
Department, teams from Cochabamba and Santa Cruz will return to

their home territories to begin regular mapping and survey activities
in first priorty arens there. Technical advisors will accompany
them for one week approximately in each department to iron out any
difficulties in interpretation due to geographic dissimilarities

from training area. La Paz team will continue regular mapping ac-
tivities on its own first priority area, already partially mapped.

Follow-up.

Technical advisor or advisors will return about November-December
for two to four weeks to check out regular mapping work, assist in
report formulations, and to generally insure that the technical as-
pects of tne surveys in each department are compatible with the
system employed and the terrain conditions encountered.

Joseph A, Tosi Jr.

A



AREA CALCULATION FOR NEW AERTAL PHOTOGRAPHY
OF DEVELOPMENT CORRIDOR AND NORTHERN
LA PAZ DEPARTMENT

Taken from Draft Map of Selected Subregions for Land Capability Classification
at 1:1,000,000 scale, prepared by J.Tosl and J.C.Quiroga, May 1984,

Subregional complex Area in Square kilometers
Cochabamba Northwest 75
Independencia-Inquisivi 2,225
Coroico-Circuata 2,750
Tipuani - Subarndino 6,875
Apolo-Mapiri-Subandino 3,475
Sicuani 675
Ixiamas - Piedmont- NE La Paz 32,350
Chapare- Santa Cruz Complex - 49,275

Total Area for Detailed Survey 97,625
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MRJOR LAND: 8SE CAPABILIWY STUDY- AW LEVEL OF SELECTED SUBREGIONS
OF THE EASTERN ANDEAN SLOPES AND PIEDMONT REGIONS OF BOLIVIA

CHRONOGRAM OF ACTIVITIES

Time(months)
Acgiivilies

JUNE

J ULy

_AugusT

SEPTEMBR

QcCT10

DICE»BER

Elodorohan of Finol Lond Use Copotsty
Mop, Devalopment- Corridor gt L230,000
scole. (J.E. Quiroga).

Exlension of Lond Use Copability Mop to
Predmont, Lo Pas Depl, 03 Racommanded
by J. Tosi. Scole'1 250,000 (J.C Quirogal

Analysis of Smal- Scale Lond Capability

Mop to detine homogoaneous subregions,

( J.C. Quiroga, and Technical Consultant ),
(V. WaZsen)

_ New Asrial Frofography Study

{Time betwean actual photo-
wophy and final dekvery of prints.)

Selection of Subregions In ordar or
prority tor Tigwning Program and

Detaited Fiald Work. (J.€. Quiroga, @ed
V. Watson DRul)

Recruitment-and Organization: Freld -
Crews for the Study (J.C.Quin,.) ‘

Ploaning of Logisfical Supgort,

Over fights ond il Necessary Activilies
prior for Troining Courss ond Fleld Work.
(J.C.Q.iro,; ; D-Real)

Photolnterpretation and Pre-Mopping
prior 1o Initiotion of Troinlag Course

ond Fleld Work (office).(Tean [aaders
plus 1-C.Quwega, V-Wat;.n)

Pre-Mapping o/ Actual Lond Use on New
Aoriol Photogrophs for each Subreglonof
Lond Use Copabisty Map, Scale’1:250,000
(Team leaders plos J.C.Qur-gn;b.?..l)

10

Initiation of Training Program in the
Field, with Controcled Technical As-

sistonce. (Al techaual persanncl and
advisors).

-Advisers

imtiation of Field Work for the Study
ot the Conclusion of the Traming Pro-

v 910m (Adyisers remain To assist

" initatiea Cochabanbs and Sta O:e Svrvey

]
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