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1. DEVELOPMENT PROBLEM
 

A. Iniversity's Perception of Problem 

Concern over the availability and management of natural resources has 
become a worldwide theme during recent years. Both politicians and re­
source specialists throughout the world, including those of t1'9 developing 
nations, have begun to recognize that the natural resource base is both 
finite and limited, and, in the absence of proper stewardship, susceptible to 
rapid depletion. Concurrently, a new "environmental awareness" has focused 
global attention on many exampies where narrowly conceived development 
projects (e.g., livestock production, water development, road construction, 
forestry) have wasted and exhausted the resource, preempted better use of 
the land, and created serious secondary environmental problems, the costs of 
which may diminish or actually outweigh anticipated benefits over the long 
term. 

However, this newly perceived requirement to do a better job of pro­
tecting and managing the resource base to meet long-term goals comes at 
the very time when rapidly growing populations are Intensifying the imme­
diate demand for more arable land, water, minerals, fuel, and forest prod­
ucts. This is creating a particular dilemma for developing countries (LDCs) 
since many feel that the development of their indigenous natural resources, 
given the rapidly growing worldwide demand, offers the fastest way to dis­
engage their economic well-being from reliance on subsistence agriculture. 
Consequently, while such nations are interested in protecting and sustaining
the resource base over the long-term, implementation of a new philosophical 
and operational approach to natural resource management must be based, in 
the first instance, on a recognition that resource development will intensify 
and, secondly, on gaining access to and applying Improved skills and tech­
niques for identifying and evaluating various resource management options. 

When viewed from a global perspective, nowhere is the need and challenge
greater than in the semi-arid and arid lands that lie within the tropical and 
sub-tropical zone bounded approximately by the AO degree latitude lines. This 
zone contains most of the world's Uast developed countries--countries plagued
by soaring population rates: vast areas of traditionally dry, marginal land; and 
now critical new problems of loss of land productivity, soLl erosion, and 
desert encroachment triggered by what appears to be a combination of natural 
drought and poor or non-existent resource management practices. In dev­
eloping countries of Latin America (Bolivia, Peru, Chile), Africa (Chad, Mali, 
Niger, Ghana, Mauritania, Upper Volta, Senegal, Sudan, Kenya, Ethiopia, 
Tanzania) and Asia (Afghanistan, India, Bangladesh, Pakistan, Jordan, Syria) 
countless hundreds of millions of inhabitants find their lives jeopardized by
the inability of the land to even sustain past levels of productivity, let alone 
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numbers of humans and
keep pace with requirements being levied by growing 

livestock. * 

has been a subsistence pas­base In these areasThetraditional economic 
limited development of irrigated agriculture. The destruction 

toralism with 
soil and the advance of barren deserts, exacerbated 

of vegetation and 
and movements of livestock, is a 

over the numbersby inadequate control 
improve carrying capacity for livestockEfforts tocontinuing process. 


through water development are often defeated by failure to provide control
 

The choice among alternative uses of limited 
over livestock concentrations. 

to irrigation, is seldom made on a 
water resources, particularly in relation 

which Lo,Aves balancing short-term cost and benefits 
rational basis; one 

of water and soils, andreturns, conservationagainst long-term economic urgency to exploitand health adjustments. Collectively, the proper social 
purposes, and the 

resources for domestic and export
economically valuable 

land and waters, are combining to 
absence of capabilities for managing the 

the future welfare of coming generations in many develop­
severely mortgage 

ing countries.
 

set of problems have received 
The importance and magnitude of this 

U.N.Both the newwithin the past 1-2 years.
international recognition 

Programmeand UNESCO's Man-and-the-BiosphereEnvironment Programme 
to addressing resource management problems of 

have assigned top priority 
The challenge facing the international dev­

the arid and semi-arid regions. 
equip the LDCs to bring to resource managementto 

one which first establishes the nature andelopment community is 

a new perspectiveand capability, 
and then which canbroad regional scale;

value of the resource base on a 
an improved appreciation of the 

implement development withplan and and partic­benefit-cost trade-offs,
management alternatives and associated 

options.foreclose future
ularly of decisions which could limit or 

require, among others, the examination of existing technologies
This will 

as continual evaluation of the 
for dry-land resource management, as well 

and apply the most suitableto identify
emerging technological state-of-the-art 

outside institutions
and tools. In addition, efforts by

and effective methods 
countries to possible

sensitivity of the developing
must recognize the extreme 

on their sovereignty over indigenous natural
interestsinfringement by foreign 

theirdesires to develop own 
r ?sources and, as a result, the strong LDC 

dev­and management. Consequently,
for resource assessmentcapabilities 

LDC to carry out these 
must focus on equipping the

elopment assistance 
through training, education, and strengthening institutional capabilities. 

tasks complexto tackle their own 
In addition, building developing country skills 

problems of resource management is the only viable alternative to what must 

assistance by development agencies.
term financialotherwise be continual, long 
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13. University Interest and Current Involvement 

The University of Arizona has, since the early 1900's, been recognized 
as a leading U. S. Institution in arid and semi-arid lands research and 
management. By virtue of Its geographical location in the Southwest, this 
land-grant institution has been continually involved both academically and 
operationally with resource management problems and opportunities of arid 
and semi-arid ecosystems. The University's curriculum, research activities, 
involvement with other U. S. and international organizations, and overall 
philosophy and approach to natural resources clearly reflect an interest in, 
and commitment to, an improved understanding of principles and techniques
 
for sound arid land management.
 

An excellent example of the University's perspective and Interest is the 
establishment in 1958 of the Office of Arid Lands Studies to provide for
 
centralized, inter-departmental coordination of arid lands oriented natural
 
resource activities, with particular emphasis on the interdisciplinary aspects. 
From a modest beginning, the OALS has evolved into a stable State-supported
unit of international acclaim which has, among others, effectively mobilized 
the scattered University resources to carry out arid land projects and studies 
in support of state, regional and local needs. 

As described in Section II, relevant university academic programs span
the spectrum of natural resource disciplines. There are, for example, some 
47 major water resource-oriented research projects, 28 in minerals, 35 in 
forest/range & wildlife;4 in energy, 8 in recreation, 21 in remote sensing, 
and 27 others focused on environmental protection and analysis, and informa­
tion systems--all related to the arid lands. Of particular note is the work 
done op the Indian reservations in the State which present many of the social, 
cultural, economic and physical problems associated with develping countries. 

In terms of international interest, the University of Arizona's overseas 
activities are extensive and growing steadily. Currently, 272 faculty, report 
recent international experience in related areas of research and education. 
Some have been associated with development and demonstration of the first 
year-round, power-water-food facility located in Abu Dhabi which is designed 
tt assure a plentiful supply of high quality produce while consuming limited 
water resources. Others have, for example, participated in projects carried 
ouz by the Department of Anthropology in Mexico and with the Laboratory of 
Tree-Ring Research which involves, respectively, sociological and climatolo­
gical aspects of arid land managemeit. 

University faculty are currently serving as principal consultants to a 
large AID-financed study at MIT of alternative strategies to rehabilitate the 
drought-stricken Sahel-Sudan area of Sab-Sahara Africa; and the Director 
of the Office of Arid Lands Studies spent two months visiting eight African 
and Middle Eastern countries during February and March 1974 to assess 
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international resource management problems, Institutional capabilities, and 
opportunities for new University linkages. At the request of the U. S. mission, 
he visited Ghana to provide guidance on the type of program required to assist 
that country predict and evaluate the impact of intensified drought and attendant 
desertification. 

Finally, under an existing AID 211(d) grant, the Department of Watershed 
Management has been carrying out an Integi-ated resource management program, 
with concomittant international involvement and implications, entitled "Optimum 
Utilization of Water R-sources for Agriculture, with Special Emphasis on Systems 
Analysis of Watershed Management under Conditions Characteristic of Less Dev­
eloped Countries." 

Many other relevant domestic and International interest and activities can 
be cited. The above, however, were selected as being illustrative of the 
breadth of the University's interest; its focus on Integrated, multiple-use plann­
ing and management considerations; and the importance it attaches to the inter­
national dimension of arid lands resource management. 

C. Match Between AID and University Objectives 

The AID approach to LDC resource management was well-stated at a 
Science and Technology Workshop held in 1971: "An integrated, multi-disci­
plinary approach to natural resource management should be pursued within the 
LDCs which recognize both the country's desire for sh,:,t-term economic pay­
off and the reality that long term benefits are maximized only through a program 
based on sound research, management and conservation." Further, "The use of 
211(d) grants...could be useful in areas such as resource development and plann­
ing ant environmental assessment. Application to regional land use planning 
should be considered. Strengthening United States capabilities in these areas 
also would be responsive to the growing requirement to relate development to 
a nation's overall social/cultural goals." 

It is recognized that current AID emphasis on the least developed countries 
and the rural poor, coupled with the recent appearances of drought and famine 
i broad areas of the developing world, have promoted arid laivd resource 
management in AID's list of priority development problems. The AID perspec­
tive and role appears to be to mobilize and bring to bear on the problems the 
best of U. S. science and technology and to emphasize the strengthening of 
LDC manpower and institutional capabilities throughout. As reflected in AID 
documentation on the African Sahel problems, development assistance require­
ments include more effective adaptation and application of existing and emerging 
technologies, more broadly based planning to avoid offsetting secondary Impacts 
of traditional single purpose development, improved information transfer, and 
expanded education and training programs. It further indicates that the U. S. 
should, and can, Assume a leadership role in terms of making significant con­
tributions in each of these areas, both bilaterally and through Improved U. S& 



inputs into international activities. 

The University of Arizona has, since Its inception, been oriented to the 
development of a better understanding of the problems encountered In the arid 
and semi-arid environments. A major portion of this work has been agric­
ulture, where a very high level of competence, both locally and Internationally,
has been obtained. In recent years this competency level has been extended 
to such general areas as desert ecology, and water resource management, 
while attempts to establish an equal level of competence and international 
involvement in all resource areas have been hampered by the lack of adequate 
funding. 

President Schaefer's trips to Israel, Africa and South America, the es­
tablishment of formal and informal ties in Afghanistan, Brazil, Mexico, Iran, 
Turkey, Saudi Arabia, and the current involvement with MIT (Sahelian Project) 
are all indicative of the University's continually growing interest in natural 
resource problems of the arid and semi-arid Lands of the world. 

Since the University of Arizona is a land-grant institution, the solution 
of practical problems has always been a major goal, and this is becoming
increasingly important with the concern being generated in relation to the 
finiteness of our world's supply of natural Any knowlresources. edge obtained 
in learning how to manage these natural resources better will be of benefit 
to LDCs, the United States, and the State of Arizona. 

As an educational institution, the University strongly believes that its 
students must perceive problems and their possible solutions within an inter­
national context. This is particularly true of natural resources which cer­

tainly have international implications (both in terms of commonality of the 
ccosystem problems and global economic/environmental impacts), and which 
can hardly be dealt with on a national or sub-regional level. In recognition
of this, the University has attempted to address arid lands resource manage­
ment from a global perspective which accounts for the present level of its 
international involvement and its commitment tD strengthen this dimension 
through, among others, this grant. 

From the above,it is evident that there is a match between AID's objectives
and those of the University of Arizona. Our desire is to increase knowledge
of the causes of resource management problems and solutions; to pursue 
rnilti-disciplinary approaches to problem solving; to work with individuals and 
institutions from other countries in this enterprise; to upgrade and increase 
the flow of information on arid lands; and to build additional internationally­
oriented educatioti and training activities into existing University problems. 
All these should be directly supportive of AID's concern for enhancing the 
quality of life of the inhabitants of the marginal arid lands in developing countries 
since they represent the essential components of a U. S. response capability
which recognizes the need for new solutions tc, old (albeit growing] problems; 
requires improved single source assess to information; emphasizes long term 



sustaining U. S. -LDC linkages; and respects the fact that national sovereignty 
concerns and the complexity of the problems necessitates major attention to
building LDC capabilities to carry out the managcment functions as opposed to 
continual reliance on outside institutions and AID donors. 



II. DESCRIPTION Or GRANTEE 

A. Existing Competence and Interest 

The University of Arizona can bring to bear on the development problem
addressed by this grant a solid nucleus of academic courses, eapabilities andexperiences across the spectrum of natural resources disciplines, as well as anumber of significant and effective linkages with U. S., International and develop­
ing country institutions. Some of these touchedwere on in Section 1. B; the Insti­tutional linkages are described in Section IV ; and Appendix A contains a descrip­
tion of major university resource-oriented programs. The following Identifiesthose aspects of the broad-based University program which most closely relates
 
to the specific objectives of the Grant.
 

An analysis of the curriculum, faculty competence, research Investigations,
and non-academic programs indicates that the University of Arizona has strongcapabilities in virtually all aspects of natural resources management as applied inarid lands--water resources, forestry, minerals, energy, wildlife manage­
meat, recreation, and agriculture.
 

At present, the University has approximately 60 academic and non-aca­dlemic departments actively involved in teaching 
or research related to some
 
aspect of the planning and management of natural resources. A variety of inter­disciplinary degree programs are offered such as those in Arid Lands Resource
Sciences, Geosciences, Genetics, Latin American Studies, Linguistics, Oriental

Studies, Urban Planning, Watershed Management, Wildlife and Recreation,

Water Resources. It is noteworthy that a new 

and
 
Dean of the College of Agriculture

(which has an institute of renewable resources) has been hired by the University,

an individual with :n excellent reputation, broad international experience, and an
expressedc desire to expand the institution's international role and its multidisci­
plinary, appronch.
 

Major emphasis within the University is already placed on the interrelation­
,hipsamong the disciplines as well as on the application of new resource manage­

ment tools (e.g., legal instruments, remote sensing, modelling). Also, theUniversity has done major innovative work in new approaches to using natural 
r ,sources (e.g., hydroponics, solar energy). Individual faculty members
applying resource 

are 
management theories and techiiques to resource development

in Arizona and have extensive practical experience on U. S. Indian reservations
and in the LDCs. In addition, the University Is currently actively involved in
carrying out resource inventories, environmental impact analyses, and land useplanning studies for the State of Arizona, and in cooperation with several Federal
agencies. It is the focal point for a major International program on desert eco­sys(vcins; it serves as the operating agent for a Department of the Interior-NASA
riol,, silsinlg program which involves ecological studies in SW Arizona; it is 



carrying out a major arid lands research and lrormation dissemination program;
and several' of its departments are engaged in d. veloping and testing new physical
and computer modelling approaches to resource management. 

Facilities at the University Include a library of more than one million 
volumes, the Triga Nuclear Reactor, and the Computer Center; several research 
units including the Institute of Atmospheric Physics, the Water Resources Research 
Center, the Institute of Government Research, the Division of Business and 
Economic Research, the Steward Observatory, the lunar and Planetary Laboratory,
the Engineering Experiment Station, the Laboratory of Tree-Ring Research, the 
Office of Arid Lands Studies, and the Bureau of Ethnic Research. Also capable of 
contributing to the subject program are the Agricultural Experiment Station and 
associated Land Grant College programs, the Arizona Cooperative Fishery Unit,
the Arizona Cooperative Wildlife Research Unit, the Arizona Bureau of Mines, 
and several museums including the Arizona State Museum. 

The Univcrsit ', through tho Offico of Arid Lands Studies, has been desig­
natCd as the Arizona Regional Ecological. Test Site and, as such, is conducting a 
program of ecological studies in SW Arizona based on remote sensor data from 
:,igh altitude aircraft and satellitcs. 

Another major University program of particular relevance to resource 
managment in the LDCs involves closed-system food production In greenhouses to 
minimize water requirements. One such system is being operated In Aba Dubal 
:d a second cxpermental unit is located In Mexico. 

Particularly noteworthy is the fact that University staff are currently
involved in a large number of co-operative projects with Federal and State agencies
which inchde the U. S. Forest Service, Bureau of Land Management, Bureau of 
.ndian Affairs, Corps of Engineers, Arizona Co-operative Fishery Unit, the 
Arizona Departmnent of Mineral Resources, and the Arizona Center for Water 
Resources Research. The on-cam,-us location of units of most of these agencies
offers significant advantages to the program in terms ofaccess to expertise and 
pat icipation in addresshig practical resource management problems. 

The University's international involvement Is extensive and has been growing
significantly during recent years. Two aspects of this are particularly significant
for purposes of this Grant: (t)the University has stressed institutional linkages
(rather than individual scientist exchanges); and (2) it is now increasingly being
looked to by other countries and assistance agencies for natural resource exper­
tise outside of the area of arid land studies (.g., tropical forests studies in 
Latin America; water resource planning in the Philippines). The University of 
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Arizona has 
272 scientists with intet-national experience in research

,',hiv:ttion relating to natural resources inventoryig, planning, management,I,,v,'l,,pn.nt, m:irketing, and to the social and en ironniental aspects related to
 
rf.,-sirce activities.
 

Present international Involvement by the University of Arizona Is summa­
rizeci in Appendix B prepared by the Office of International Programs. Specific

attention should be focused on University of Arizona association with Brazils

University ef Ceara to stimulate and improve rural life and agriculture; joint
work with the Arid Lands Research Ceater, Abu Dhabi, to develop a power-water­
food facility; the Office of Arid Lands Studies computerized arid lands Information
system in cooperation with Israel, Mexico, 
 and Australia; and joint University ofArizona - M.I.T. cooperation in the Sahel-Sudan area of Africa. 

In November 1973, the Office of Arid Lands Studies (OALS) sponsored itsFourth International Remote Sensing Conference devoted specifically to arid lands 
problems and solutions. 

Finally, the University has experience with the AID 211(d) concept.
Deparimnent of Watershed Management is currently carryi:,g out a 
The
 

program under a 211(d) grant entitled "Optimum Utilization of Water Resources for Agriculture,

with Special Emphasis 
on Systems Analysis of Watershed Management under

Conditions Characteristic of Less Developed Countries."
 

The courses, research, recent travel abroad, and experience fostered by
the ongoing 211(d) Crant will enhance and complement the proposed new 211(d)
 
program in natural resources management and planning. 
 It should be noted thatthe focus of the existing grant to Arizona is on systems approaches to watershedmanagement, and that the orientation of the proposed extension of that grant will
be on agricultural 
use of wateron small watersheds. This is distinctly different

from the cross-disc., linc, multi-resource nature of the proposed grant, 
 which
also deals with land areas of a larger dimension -- generally regional In scope.Appropriate institutional and organizational arrangements have been nmade to assure coordination between the two programs which could be mutually reinforcing
at certain points. Consideration was given to combining the new and old grantssince water resources, the principal focus of the ongoing 211(d), Is obviously oneof the key resources which must be dealt with in any integrated natural resources progr 'm. After careful study of the alternatives, AID and University represen­tative. agreed that the two programs should be funded and administered as separategrants for the following reasons: (1) a synthesis would be disruptive of the present211 (d) which is now running smoothly; (2) no savings on overhead or management
costs would result from a combination; (3) a close integration of key personnel
:nd relevant activities associated with the ongoing water management 211(d) is
(lesigned into the new project; and (4) the future emphasis of the ongoing granton siall watersheds will cause much of the effort to be outside the scope of the

)ro)osed integrated natural resources 
grant. 

http:I,,v,'l,,pn.nt
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B. 	 University Contribution and Other Anticipated Funding 

The proposed grant program Is desj'.iled to build and expand on a solid 
base of existing University expertise, programs wid facilities. Consequently, by
providing and sustaining the nucleus, the University brings to this partnership an 
uncalculable contribution which, however, is far In excess of the magnitude of 
this particular grant. For example, a remote sensing center of expertise, research 
and education now exists at the University. This center enjoys financial support
from State funds and is currently self-supporting, thus requiring.minimal outlay
for remote sensing programs • Continuation of the activity and the facility is, 
of course, assured. Further, the seminars and other specialized, new programs
will build upon existing interests and talents which, In effect, will amount to a 
University contribution. 

The arid lands information system is another case In point. Thousands of 
documents and several international linkages currently exist and, In effect, the 
information system will be operational immediately upon program initiation, with 
expansion resulting from the AID input to the program. The contribution by the 
Office of Arid Lands Studies in support of tho Information system, plus the activi­
ties by the Policy and Review Board, Management Committee, and Task Forces, 
has been conservatively estimated at $27, 000 the 	first year and to Increase annu­
ally ee budget, Section III . E. ). This contribution will almost certainly be much 
higher, but keeping accurate records on the amount of time Dcans, Directors, 
Department HeadF, and Vice Presidents put into this program may be difficult. 
Records will maintained to indicate actual time involved in Board, Committee, 
and Task Force meetings. 

We wish to emphasize that funds provided by this Grant will not replace
existing funding for any programs. All new activities financed under the Grant 
will he additive to existing programs at the University. In specific support of 
this Grant the University will provide: 

(a) Necessary space for faculty members and students. 

(b) Use of necessary equipment, supplies, library and other required 
facilities. 

(c) 	 Normal administrative and techndical supervision by department 
heads, (leans, and administrators. 

(d) All overhead during life of grant. 
While it is impossible to state the the University of Arizona will convert 

salaried personnel from AID support to State Funds upon program completion,
the President has initiated a policy of having all positions revert to his office 
upon death or retirement. These positions are then sought by all operations with 
pursonnel needs, thusly permitting the University to expand and strengthen some 
opeKtrations while phasing out or down the less responsive or outdated operations.
The President's awareness of the critical Importance of natural resource activities 



is In full evidence by his continued and incrc,..ing support of the Office of AridLands Studies, support of the remote sensling ,enter, support of the recent Africantrip to initiate contacts for this program, anti in h-s support of many other naturalresource-oriented activities on the campus. Wis awareness of and Interest in thisprogram is further indication of the likelihood of continued support for many ofthe activities, especially those of faculty efforts Integrated Into the mainstream ofcampus activity. This will, of course, greatly depend upon student demand for theeducational programs developed. 

It must be emphasized, however, that certain program aspects have littleor no likelihood of receiving state support by the conclusion of this program.
is particularly This
true regarding the hiternational newsletter, the Information publl­catio:n and dissemination system, international travel, student stipends, researchsupport, and international seminars. 
 Funds for these and other such activities
will be sought from other sources, including AID.
 

Further, the University has waived the 467, overhead,$675, 000 of salaries and wages 
which on the estimate ofamounts to a cash contributh'ion of $310, 000. The
Office of Arid Lands Studies and the Office of the Vice President for Research
have jointly contributed several thousand dollars in travel,expense, reproduction, office
and other logistics associated with the p)reparation of this proposal which
has evolved to its present state over 
an 18-month period of time. 

Since the proposed grant came under discussion, the University has carriedout a number of preparatory activities which demonstrates its commitment and
capability with respect to development of an integrated resource 
managementprogram targeted on developing countries -- and also represents a significantUniversity contribution. The Management Committee, which has been at work
defining the proper scope of the 211(d) program and the requisite inter-departmen­tal framework and relationships, has also been used successfully by the University
administration for preparing multi-disciplinary inputs into several 
new University,Sfate and international natural resource programs. The latter has included pre­paration of a proposal for a state-wide Energy Resource Information System for
the Arizona State Commission for High Education; evaluation of a 
multi-institutionalRocky Mountain Planning Project; an Energy Task Force has been at work; and a
review of remote sensing program.s at the University with a
new course view toward formulatingwork and research program proposals.
C( mmittee is, and will be, 

The work of the Management

carried out by an inter-departmental group of Univer­

sit. faculty administrators who will contribute significantIn addition, the University has recently made amounts of their time.an assossmint of the remote sensingcapabilities of other U. S. uiversities, and published an inventory of arid landsresearch institutions throughout the world. 

The previously discussed two month trip in Africa to initiate linkages Inthat continent enjoyed University of Arizona funding and is a clear indication of theCniversity commitment to this proposed program. Further,of the trip was one of the objectivesto seek new funding sources for support of concurrent activities and 



to establish rapport with potential funding ag'nies. The agencies contacted so 
far include the United Nations (FAO, !INE!I, WDP, UNECA, UNESCO, and SSO),
Ford and Rockefeller foundations, and :oume o '.he government agencies within 
the LDC's. One of the Program Director's duties will be to keep the potential
funding agencies' awareness of and interest in the program at a high enough level 
to obtain somc aspects of funding during the program and more importantly after
 
the phase out of the AID 211(d) support.
 

Throughout the lifetime of the proposed giant program, the University will 
seek additional outside funding to sustain the evolving capacity beyond the terniln­
ation date. As indicated in the Financial Plan and related narrative (Section III, E.)
it is anticipated, that supplemental funding from "Other sources" (e. g., Ford & 
Rockefeller Foundation, and international agencies) will increase substantially 
throughout the five year period. 

C. Policy and Managemetit 

Below are charters dc.ineating the administrative organIzation and respon­
sihilitlcs of the Policy and IRevhvv Board and its chairman, the Management
Committee, the lProgram Director, and the Tas: Forces. The Board and Manage­
nient Committee arc created for the express purpose of establishing policy and 
operating guidelines; they have specific responsibility and authority, and are. not 
to be considered advisory. The Policy and Review Board and/or the President of
the University has the rusponsibility and obligation to initiate and implement any
and all changes requlred to assure success of Program objectives. 

AID will serve, ex-officio, on the Policy and Review Board and the 
Management Committee. While AID may not choose b attend many of these meet­
ings, their designated representative will automatically receive meeting notices, 
agenda,,. and minutes. 

1. Policy and Review Board 

The Policy and Review Board (PR1) will nerve as the policy­
establishiwg aid prgJYe.,: review board foi- il1 University of Arizona 
activities related to this 211(d) histitutional Grant. 

The P1113 is specifically charged with: 

(a) Assuring that general operating, educational and research 
policies are consistent with the goals and requirements of the 
grant, and the University of Arizona. 

(b) Reviewing and reacting as necessary to quarterly progress and 
fiscal reporLs. 
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UNIVERSITY OF ARIZONA 
PRESIDENT 

John P. Schaefer 

POLICY AND REVIEW BOARD 
(15 Deans and Directors)
 

Herbert E. Carter 
(Chairman) 

PROGRAM DIRECTOR 

Jack D. Johnson 

MANAGEMENT COMMITTEE 

1) Agriculture/Range/Forestry/Wildlife/Recreation 
2) Minerals/Water/Energy 
3) Architecture/Engincering 
4) Law/Economics/Managlomcnt
5) Climatology/Atmospheric Physlcs
6) Anthropology/Sociology 

(Representatives to be appointed by Policy and Review Board) 

TASK FORCES*
 



(c) Appointing and/or approvln members and chairmen of the 
Committee.
 

(d)Approval of budgets, personnel hirhig procedures, and the 
.lri.go(f all s.en-lor personnel. 

Members of the PRB currently include 9 College Deans,
2 research unit Directors, the Vice President for Research,
 
a Department Head representing the College of Federal Arts,
 
a Professor representing the College of Law, and the
 
Coordinator of Interdisciplinary Programs.
 

2. Chairman, Policy and Review Board
 

The Chairman of the PRB Isappointed by, and serves at the pleasure 
of, the Prenident of the University. Fiscal and technical management will 
be assigned to the Office of Interdisciplinary Programs and the Coordinator 
of Intcrdisciplinary Programs, Dr. Herbert Carter, has been assigned the
 
responsibility of PRB Chairman. As Chairman he will establish agenda,
 
convene, and preside over PRB meetings. He will bring to the President's
 
attention any action or decision required by the President.
 

3. Program Director 

The Program Director reports administratively to the Chairman of 
the Policy Committee and is responsible for day-to-day program manage­
ment and implementation of activities required to meet the grant objectives 
as delineated in Section III of the pr"nosal. The Program Director serves
 
and implements the policies and de 
 ; ons of the PRB and its duly appointed

subcommittees. He serves ex-officio on the PRB and the Management
 
Cbmmittee. 

4. iManaement. Committee 

The PRB's Managomcnt, Con)mittee (MC) shall be responsible for 
all actions delegated to it;by the PRB and in general for assuring program 
implementation within the established policy and guidelines. It is currently 
charged with organization and supervision of task force work groups, inclu­
ding preparation of work group charters, new course and research proposals,
the annual budget, status reports, and other items that must be submitted 
to the PRB for review or approval. Members of the MC shall form and/or 
chair task force work groups as required to implement the Program. The 
current MC structure includes department head and research unit directors, 
but the composition, chairman, and responsibilities of the MC will be 
reviewed by the PRB upon program implementation. 



5. Task Force Working Groups 

These groups will essentially be thce operational backbone of the 
program and will, In general, include faculty specialist rather than depart­ment heads. It is currently envisaged that such.groups (small but inter­disciplinary) will formulate comprehensive research programs, review 
courses, help decide areas requiring financial support, and make recom­mendations regarding new faculty needs, geographical areas where linkages
should be strengthened, etc. 

To the extent feasible, the Program Director will servo ex-officlo 
on these working groups and will assist them with travel, secretarial,
and other logistic needs within constraints established by the MC. 



III. PURPOSE, OBJECTIVJS AND ACTIVITIES 

A. Grant Purpose 

This grant is designed to assist the University of Arizona establish an 

institutional response capability in the area of multiple-use planning and 
management of natural resources In arid and semi-arid regions of developing 
countries. The program will focus on concepts and technologies for inven­
torying, assessing, and managing the resource base in a manner that optimizes 
overall benefits over the long term. Special importance will be attached to 
the socio/economic, institutional, legal and public policy aspects of resource 
management. 

The long range goal toward which this program will contribute is the 
upgrading of LDC capabilities for assessing and implementing the best use 
of natural resources--including broader application of more effective techniques 
for identifying and appraising resources; improved planning and management 
strategies and procedures based on concepts of integrated, multiple-purpose 
resource use; and environmental protection. Such a goal is dictated by the 
growing worldwide awareness of the finite nature of the land and natural 
resource base anid of the heretofore neglected social and environmental costs 
associated with many traditional single-purpose resource development activities. 
This awareness now extends into the developing world--and includes countries 
which are in the process of opening new regions for development and are 
confronted by decisions which may preempt future uses of the land; other 
countries which are beginning to consider the overall regional impacts of new 
roads, dams and irrigation* systems; and especially the currently drought 
stricken countries of Africa, Asia and Latin America where single-purpose 
development projects (e.g., boreholes, livestock production), are now perceived 
to have actually exacerbated the problems. The grant is also directly supportive 
of AID's emphasis on helping the poorest people of the least developed countries 
since, in large measure, it concerns the improved management and utilization 
of fragile, marginally productive lands upon which millions of people throughout 
the world have traditionally relied (e.g., semi-arid desert interface) as well 

as of previCLIsly underdeveloped virgin areas that are being turned to as popu­

lation pressures increase. 

Completion of the proposed program should result in the creation of a 

center of U. S. competence in this subject field consisting of an expanded 

nucleus of trained and experienced educators and advisors, a new education 

and training capacity, and a body of new information on LDC resource 

management problems and U. S. and international response capabilities. The 

University thus will be in a much improved position to fill a current gap in 

U. S. ability to contribute effectively to development assistance efforts In this 

field--both within the framework of the U. S. bilateral aid program and within 

multinational programs in which the U. S. is looked to for leadership (e.g., 

Man-and-the-Biosphere, UNEP). 



B. Major Objectives/Outputs 

The thrust of the program will be to strengthen and provide a greatly
 
expanded international dimension to the University's capabilities in the
 
following three areas:
 

Multiple-use management of natural resources--land, water, wildlife, 
forest, minerals, energy: This involves strategies and techniques for manage­
ment of natural tesources within a specified land area in a manner that op­

timizes the sustained yield of renewable resources, conserves all 
resources and provides appropriate environmental safeguards. Emphasis will 
be placed on establishing analytical bases for determining the short and long 
term impact of development strategies, evaluating developmen approaches In 
geographic specific cases, and, ultimately, managintg the complex of resources. 
Such annalyt ical studies may Inelude land use imodelling nit'hodologles. technlqtic' 

inventories surveys, Imdfor resource and and thi, econonfl :1 social Implienllons 
of responses Such as the creation of new regulniory in.9tltutionN or settling 
nomadic tribes. 

Assessment and mitigation of undesirable secondary environmental effects 
associated with natural resources development projects: This will require, 
among othcrs:1ann evaluation of the typu.- and magnitude of problems associated 
with secondary impacts of, for example, slash-and-burn agriculture, livestock 
production, water development, and mining; (2) the development of knowledge 
,,nd techniques for predicting secondary effects (e.g., ecological research, 
predictive models, environmental guidelines); and (3) analysis of alternative 
scientific, social, and legal-administrative measures which might be adopted 
to mitigate the impacts. 

Application of new technologies to problems of resource surveys, assess­
mcnt, and monitoring: This will Include research, analysis, development and 
demonstration of various aircraft and satellite-borne remote sensors, compu­
terized techniques forniapping and land classification and systems ,nalysis 
and modelling methodologies. 

The University of Arizona will create a comprehensive program around 
these three areas of concentration. In terms of an envi-onmental focus, 
emphasis will he placed on management of the land, water, p ant, aninal and 
mineral resources of semi-arid and arid lands--environments in which the 
11nivcrsity is now uniquely qualified and in which AID and the international 
development community has a current major interest. Throughout this program 
the -iocial/human aspects will receive major considerat.on. 

live specific outputs of the Grant are envisioned, all supportive of the 
three areas of program emphasis just described. The outputs are: (1) a 
centralized information system for natural resources management; (2) an 
improved education and training capacity; (3) increased knowledge of principles 

and techniques for assessing and addressing resource management problems 

http:considerat.on
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and alternative remedial actions; (4) a comr,'.ent'and aalablo advisory capa­

bility; and (5) a network of worldwide institutional linkages. 

five outputs will, in combination, leadThe University envisions thit these 

to an achievement of the grant purpose. There is an intimate relationship 

among all five of the outputs and, although they are discussed separately below, 

each will have measurable observable products, the quality of which is quite 

dependent upon the others. For example, the centralized information system 

will provide inputs to education, training, research and the worldwide institu­

tional linkages; similarly, the latter activities will feed information back Into 
relationship which existsthe information system. There is a likewise obvious 

between the education and training activities and the acquisition of new knowledge 

through research. 

supported the premise that excellenceThe University of Arizona haglong 
training is directly related to excellence In research achieve­in education and 

ments. And, for these activities to function properly within the less developed 

countries, it i: essential that a retivorkof Institutional linkages be established. 

WIhereas the capabillty for educatio,,, training, and research within the State 

of Arizona is primarily dependent upon our on-campus capability and our linkages 

with other state institutions, th broader, International context of this program 

requires that linkages be established with other institutions in the U. S. as well 

as institutions within the deve!oping countries. It will be through these linkages 

that much of the information contained within the centralized information system 
viewed as basic and essential towill be obtained and disseminated. They are 

broadening our education and training activities as welt as to create the req­

uisite adaptive research and advisory capabilities. 

1,. Centralized Information System 

One of the highest priority needs In terms of mounting and implementing 
resourceseffective development assistance activities in the area of natural 

management is improved access to comprehensive and timely information 

and data- about the nature of the problems, the availability of new techniques, 

and the location of expertise to apply to the problems. Under the grant, 

the University will inventory, evaluate, and diss'miin'e these types of in­

formation, building upon its existing information programs. In carrying 

out this function, the University will nut attempt to duplicate information 

files which (xist in other institutions; it will identify, describe, and 

catalog these, and thereby serve as a switchboard for identifying points 

of contact in the U. S. which can either provide required information 

directly, or through referrals. 

specific activities will include:upgrading the bibliog'raphlc informa-
Studies totion service currently operated by the Office of Arid Lands 

provide an increased international dimension and expand Its coverageto 

of semi-arid land resource Information; establishment and maintenance 



of a"talent baink of u. S. and interrMio,. 'i capabilities, both ofindividuals and institutions; collection, synthesis, and appralsal of
information on the technological state-o-the-art; and distribution of 
a new international nrwsletter on resourcesnatural management, 
research, and related activities. 

Following is a brief description of specific components of the Information 
system portion of the program: 

Biblio raphic Informaton Sstni. The project director for the
Universitv's current arid lands bibliographic information system will manage this expanded pro-ram. Current dissemination systems willbe upgraded in Year I to increase international cxchangcs, nnd this will
be a continuin,. process. .tIs anticipated that the biblioraphic and
informati on scrvicc.: Officenr 01c of At-irid t 81 lI l, 81s ((:s will be ex-. 
panded (uring Y,,n:rI: i:d'2 to enhanet. internllonnI covernge, an(d

t( they w ;il bv periodlically updated the renfl.cr. 

Program Ptibieations. In order to maintain a state of awareness
and involvement by participants, a newsletter will be disseminated
periodically (beginning in Year 2) to AID personnel, Interested faculty
members at the University of Arizona, other U. S. scientists involved in thenatural resource programs of devc.oping nations, and the developing
nations and institutions therein. Since this type of activity can consume
large quantities of financ:al. resources, it will be considered a level-of­
effort activity with the level thedictated by fuiids allocated for such 
purpose by the Policy Committee. 

In addition to the nowslett.-. 9.sries of staMe-of-the-art 
issued on new technicuen, a nd mnthodologleo for probleni analysis or problem

be 

solving which emerge from 

a reports will 

the University's research projects or information 
collection and evaluation activities. 

D___evelo.n 
 Nation Analysis. lffornmitlon files wll be maintained 
on resource problems in 'area oRfparfieular interest to AID and/or theLDCs linker! to this progarnm. This wilt be continuing effort, with theinitial Ioal a first level-of-effort, producing, at a mininilm a file of the 
physical resources'and a'ten,?'n,,t problems in the selectcd developing nationsin which ties will be established. The files will contain information
relating to its natural and hum:rn resources, exist;ng policy and manage­nmnt agencies, on-going research/educational programs (whether AID 
sponsored or otherwise), planning and development activities on all levels;and a directory of counterpart individuals who are actual and potential 
contacts. 

Talent Bank. An integral part of the information system will be the 

http:renfl.cr


developmen' and maintenance of a file of ersonnel and Institutions within 
the U. S. and other countries which have gencral or specialized expertise 
in the program area. This should meet one of the principal problems the 
University perceives to exist in the U. S.--namely, rapid access by AID 
and other development agencies to specialized expertise and experience. 
The University's existing inventory of sources of individual and institutional 
talent within the U. S. and abroad will be updated and expanded immediately 
with a comprehensive file completed by Year. 2 followed by an annual up­
date. 

2. New Training and Education Capability 

Grant activities will be designed to make the University's existing 
graduate degree program more responsive to LDC resource imanagement 
concerns, and to develop the capability and techniques to provide special 
training opportunities for LDC resource experts and development assis­
tninc practitioners. The adaptation and "ntcgration of existing courses 
and the development of new ones is central to achieving the desired out­
put. During the first. year, on-going courses will be evaluated to deter­
mine how they can be modified to include greater emphasis on LDC 
problems and requirements, and how interdisciplinary aspects can be ex­
panded and strengthened. The second year will see the establishment of 
any new courses necessary to fill obvious gaps. A major effort will be 
made to make the course work relevant to the resource requirements 
and socio-cultural features of the developing nations. This will neces­
sitate, in the first instance, a concurrent assessment of LDC problems 
and needs; and se6ondly, a course content which places strong emphasis 
on the economic, socio-political and administrative aspects of resource 
management. 

The Uniiversity has some expertise and experience in virtually all 
or the 1ri.1 caf.egorics. Consequently, existing capabilitiesn1atu resource 
must be identified and assessed in preparation for upgrading the Univer­
sity's program. The general approach will be to identi ly and define train-
Ing arid res(,areh creds required by developing nalios, titilizing several 
approaches including but not limited to literature surveys, special reports, 
consuliation with dvvelopm,nt officials, study groups, and on-site visits. 
Secondly, analyses of the University of Arizona's existi!ig capabilities will 
be programmed. with special reference to the developing nation analysis; 
gaps between needs and current organized capability will be identified: and 
then the means of overcoming the gaps will be designed, including new 
requirements for faculty, courses, and research programs. 

It is currently our plan to address the education programs in 
terms of three distinct categories. They are: 

Formal Degree Work. Formal degree work which involves research 
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within the less developed eountrins will nr, really be pursued only at the 
Ph. D. level. It is quite !ossible, however, that selected masters degree 
programs might include dissertations having been accomplished within the 
developing countries (if such research was an integral part of a large­
scale multidisciplinary project involving both Ph. D. and masters level 
dissertation work.) 

Short-Term Training Programs. Short courses, seminars, work­
shops and other formalized techniques (requiring only several weeks of 
instruction) to train resource managers both within the United States and 
abroad will be desigued and tested. They will be a mixture of specialized 
instruction for resource managers and technlians as well as more genera­
lized, overview courses for policy and decision makers. A minimum of 
one overseas workshop or seminar will be presented in years 2 through 5. 

Long-Term Non-De ree Work. Capacity for long-term,non-degree 
work will also be developed, including post-doctoral,training, fa­
culty exchange, or simply the training of senior personnel who are 
not seeking a formal degree. This latter category may involve a 

period of specialized training at the Univorsity of Arizona plus 
some specific on-the-job training by placement in an industry or
 
qovernment institution.
 

3. Iacreased Knowledge and Expanded Research Capability 

As a result of research activities to be carried out under this grant, 
the University of Arizona will gain an increased understanding and capability 
to develop and/or adapt new resource management methodological and tech­
nological tools for apblication in. the LDCs. Such research will be under­
takeo in the United States and also abroad in cooperation with LDC institu­
tions, and will address topics which may include: concepts and techniques 
for resource inventory and assessment: physical and mathematical modeling 
of land use patterns and management alternatives; methodologies for pre­
dicting the ecological impact of specialized development projects; effective­
ness of alternative governmental structures, public policies and regulations; 
constraints a:id opportunities with respect to inderdisciplinary management 
fechniques; and the inter-relationship among natural resource development, 

.ndustrialization and urban and rural development. A minimum of two 

research projects per year will be initiated after Year 1, at least one of 
which will be carried out cooperatively with an LDC institution. Important 
results will be presented as a part of the state-of-the-art report series 
(see Output No. 1. on Information) or in the form of papers delivered at 
scientific meetings. 

4. Expanded Advisory_ Cpabi.' 

One of the major objectives of this program will be to produce 



faculty members and graduate students c'-nipetent to provide consulting 
and advisory services to AID, other donors, and LDC institutions in 
support of resource management programs. The evolution of this 
capability will be gradual pending the aemergence of body of knowledge
and a critical mass of staff members experienced and knowledgeable in 
this development sector. Included in the budget is a small "prepaid" 
advisory service available to AID. Actual capability will, of course, 
greatly exceed this amount and will be available to the development 
community on a negotiated basis under separate funding arrangements 
and subject, of course, to scheduling considerations. 

5. Institutional Linkages 

Creation of a series of linkages between the University of Arizona 
and other natural resourcos-oriented Institutiows is perceived to ho a key 
output of thV grant plroj.,grnm, since it affordsilractical mechanism for 
sustaining interest in, and utilization of, the other outputs Of the grant 
during and beyond the fundtng, period. In addition, it provides a vehicle 
for concentrating program resources on selected, important problems with 
enough critical mass to have a positive impact, and can lead to relation­
ships that will facilitate LDC resource management objectives long after 
211(d) funding is terminated. Finally, the linkage experience and inter­
actions during the period of the grant will be vital to the University's 
efficient upo'rading of its information base, knowledge, and LDC contacts 
and experience. 

Three distinct types of institutional linkages will be pursued: domestic, 
international, and developing country. 

Domestic: A principal linkage that must be developed and cultivatedis" 
with AID, since it Is essential to the correct identification of priority 
problems and needs, the properevaluation of opportunities for studies and 
contacts, and for case of access to key people and information within 
the development community. The University vill work closely with AID's 
Office of ciencc and Technology to build this linkage, and also with the 
AID Missions in cooperating countries. 

A second type of domestic linkage will involve the University with 
State, Federal, private, industrial and academic institutions which have 
on-going resource management programs and interests with respect to 
arid land resources. Most of these will be limited in scope--with 
emphasis on information exchange and "talent banking". However, several 
will be selected for more boadly-based programs which could involve 
exchange of personnel and cooperative research and training programs. 
Leading candidate institutions for major linkages include the Bureau of 
Land Management, NASA, USDA Georgia Tech, MIT, and Cornell 
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University. The latter three academic Institutions are AID 211(d)grantees working on various aspects of science and technology (i.e.,
small rural industry, industrial and pub.ic works technology, and science
policysrespectively) which are naturalrelated to resource management
policies and decision making. In addition, MIT is currently conducting
a large study of land and resource management in the African Sahel for 
AID. 

The University of Arizona will continue, and seek to strengthen,its contacts and ties with other U. S. universities which are working on narrower aspects of natural resources management LDCs,in the such 
as the consortia on 
soils, water and livestock which AID
 
currently supports.
 

International: Cooperative relationships will be pursued withinternational ng'cnies and also multinational industrial firnms involved
ill resour'ec development activities in developing countries, as well as
with major arid Land In othercenters developed nations such as the
Commonwealth Scientific and Industrial Research Organization in

Australia and the University 
 of the Negev, Israel. Particular emphasiswill be placed on developing effective mechanisms for information
exchange, cooperative program activities, and joint program and projectdesign and implementation wi.th the following key multinational institutions-
UN Environment Programme, FAO, OAS, UNESCO, and the U.N. Resources 
and Transport Division. 

Dev,loping Countries: It should be emphasized that while linkageswith developing country institutions are fundamental to the operation of thegrant, it is entirely possible to expend all of the limited financial resources
in pursuing this objective. While informal linkages involving primarily
information exchange can and will be accomplished through the nulls,
linkages which involve faculty exchange, collaborative education programs,joint rescarch projects and similar quasi-formal arrangements willrequire sub tantial face-to-face meetings. Further, each could constitute 
a continuing drain on the limited financial resources since the University
will most certainly attempt to establish broad-scale regional research programs within some of the LDCs where formal.linkages exist. It is
quite evident then that,prior to the determination of specific institutions
with which the University will establish major linkages, we will need toassess the potential for payoff In terms of the country's existing institu­tional capability, the nature of its problems, and the possibility of ob­tnining outside funding for some of the collaborative activities. One of
the initial program tasks therefore, will be the compilation of the Infor­
mation necessary to determn~e which arecountries the best' candidatesfor the pursuit of major linkages, and whTch we should confine to more 
limited (e.g., information exchange) relationships. 



Based on a recent preliminary Urniversity assessment of LDC 
institutions, as well as our past overseas experience, the following are 
leading candidates for major, broad-based linkages under this grant:
(1) Centre for Arid Zone Research and Development, Pakistan; (2)
Council for Scientific and Industrial Research, Ghana; (3) Arab Center 
for Studies of Arid Zones and Dry Lands, Syria; (4) National Water 
Development Board, Kenya; and (5) Instituto de Investigaciones Cientificas, 
Chile. 

C. Program Scope and Activities 

The scope of the program will necessarily encompass the full spectrum of 
natural resources of the arid and semi-arid regions--land, soil, water, minerals,
wildlife, ene rgy, fore:,ts--since their mutual relationships and interactions are of 
I)riL'itinpl ii'l(l'rn . l'nmplh:sim will be placed on altidl ant! s'nl-:m i iI lnn(Is wv ro 
a particular stren gth of the uIniversity matthe 8 the priority currtn(ly itH8sgnd to 
this type of ('co-systcm by the UN Environnwnt I'rgramme, UINESC(O (within its 
"Man and the Biosphere Programme"), and by AID in terms of its relevance to 
the African %hel and other drought-prone, agricultural-oriented regions of the
developing world. Although the principal concern of this program is with arid 
and semi-arid Lands, we anticipate some programmatic involvement with adjacent, 
more humid savannah regions which are often directly affected by the conditions 
and/or actions taken within the arid area. A case in point is Ghana, where their 
government has sought AID assistance to analyze options with respect to the
 

southerly advance 
 of the Sahara Desert, the infltx of refugees from the drought

stricken north, and possibilities for restructuring principal livestock and agric­
ultural land use patterns involving both regions. 

It is intended that the University of A rizoa will crento thu desired new capability
within the franework of its existing__Interdscihmr. .rogr:m multiple purposeon 


hMnagVicent t,!* natlural resources. 'Tihi s 
 curtnnt ly in'lv Le thel effective Integration
of a spectrum 'A'" naturtal resource disciplines; a large number of faculty evxperlence( 

rev inill rcsour'.V :lnagCmcnt foreign countries; pIrticipation of the University in
 
operational resource management projects at the State, regional and Federal
 

,evcls;major progranm activities in arid lands inform:ttion dissemination and applica­
t on of new technologies; and close working relationships with U. S. Federal and
 
State resource agencies. In effect, the grant will add an international, LDC­
oriented 'inension to the ~Uiversity's on-going natural resources program.
 

A number of selected inter-related program components will be supported

all designed to assist in overcoming current shortages of trained personnel, 
 in­

lormation, knowledge, and skills that restrict the effectivenessof AID and other
 
agencies concerned with natural resource development activities in the LDCs.
 
These components include: 
 (a) speciaized information collection and dissemination 
covering resource problems in the LDCs, the state-of-the-art of relevant technology, 



andl the type nnd location of institutional and mianpowcr resources; (b) a program
of graduate. studies and faculty seminars; (C) 	 yyriculum development; (d) the 
application of new techiolpidcs to LDC reso -, e problems, witb adequate em-­
phasis on the soclo-polltlea[--administrattve factors; (e) consultant and advisory
services; and (If) link.ges with natural resource Institution,, both In the U. S. 
and other developed and developing countries. The products should contribute 
directly to, an(l benefit from, TA/OWT projects in the areas of forestry, cn­
vironmental training, remote sensing applications, and mineral assessment. In 
addition, they sbould provide a broader perspective and new expertise in support
of the design and implementation of development activities sponsored by other 
AID bureaus and offices which impact on, or are affected by, the land and 
associated natural resources. 

While it is difficult to identify specfic projects prior to establishment 
of the institution-l linkages, the information system, and analysis of LDC infor­
mation, the followinF are offered as exmmples of the type of activity areas which 
are judged to be currently significant for many of the LDCs, and the pursuit of 
which will result in an increased University of Arizona capability. 

(a) 	 Remote SenT h. utilization of aircraft and satellite 
data in both the Imagery and magnetic tape format will 
be utilized for resource mapping of such parameters as 
agricultural cropping patterns, soils, land use, buried 
areas., and vegetation. This technique coupled with the 

training aspects of remote sensing techniques to be, conducted 
both hc' 'e anl Pbrond will Insi~u'(, n closv intLe:,actiLion betwecen 

hlhe 1,t)C and the Univet',;!ty of Acizonni ftacullt l suchemploying 
inventoty [teniques. 

(b' 	 COnl',m ode n,9L.nd Mapping. Computer mapping tec:h­
niques now in use by ;io University ol Arizona it) aid, in 
loral planning r.lative to site toeoition will be used for 
resource management and simulation for identified LDC areas. 

(c) 	 SVstcins Modeli njg. The development of a system model for a 
geographical or political area to indicite the potntial conse­
quences of the development of some natural resource may 
pr'ovc to be a unifying concept. The iclea of modeling one 
area with use of digitally-stored data from earlier phases
of the grant may prove usefuL In examining alternative methods 
of resource management. 

(d) of Information Transfer. There are two quite different 
activities associated with toeclnological development. The first is 
that of achieving the technological expertise necessary so that the 
technology is developed to an engineering, economic, and physically 
practicable state. The ncxt phase is the tec.nological development
into 	such a state that It Is politIcally, culturally, and manogertally 
transferable from a state .-of-the-art status to practical alplicaton 
in npprvpriatc governmnental agencies. The University of Arizona wili 
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pursue new techniques to accomj'lsh this transfer of highly 
complicated technological developments into a format acceptable
and operable by agencies with limited financial and scientific 
resources.
 

(e) 	Effectiveness of Interdisciplinary Management Techniques. Universi­
ties have been slow in evolving interdisciplinary program management

techniques, largely due to the lack of large-scale problem-oriented
 
research projects, but also quite clearly related to the basic academic 
freedom structure of the University system. Governmental agencies 
also suffer from poor interdepartmental integration, While not a major 
goal of the 211(d) grant, it is anticipated that the questions about failure 
or success of managcinent techniques may be partially answered as a 
result. 

(f) 	 Comprehensive Land-Use Planning. It is envisioned that a properly
composed regional land-use (natural resource use) project will offer 
opportunity for interaction of several faculty and students. Such a 
program is being proposed in Kenya (by the University of Nairobi)
wherein the University of Arizona through its 211(d) program would 
provide education and research supervision while training Kenya or 
other African students. Ford Foundation has indicated an interest 
.t, collaboration and may finance portions of such a project where work 

will be done in Kenya. Similar programs will be pursued including the 
outsidq funding of some aspects of the projects. 

(g) 	 Control of Desert Encroachment. Nations bordering the worlds'
 
desert regions are quite concerned about causes and possible
 
means of reversing desert encroachment. Since this problem
 
is quite clearly delineated and of concern to AID, it is entirely
 
possible that a meaningful study can be initiated' quite early in 
the program. 

(h) 	Assessment of Environmental Impact. The University will continually 
review the state-of-the-art as it pertains to the preparation of environ­
mental inipact statements as required by Public Law 91-190, Section 102(c). 
Although this law does not apply to developing nations, the techniques
by which the environmental impact is assessed will of necessity be 
constantly improving and it will be the responsibility of the University 

to maintain a awareness of these changing and improving techniques
and to transmit this Information through the' Program to developing 

nations. 

(I) 	Knowledge of the socio-economic impacts of resource
 
development is integral to sound planning and manage­
ment, but the difficulties of assessing and
 
quantifying the variables remain. Thus, this area
 
will be given major attention, particularly since it
 
is closely associated with improving the lives of the
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The above areas (,-h) will become foci for 'he conduct of a series of

related activities 
 involving informntion collection and dissemination, research,
and education and training projects. For example, it is planned to use grant

funds to augment awards of fellowships and other support and thereby enable
 
promising resource 
 managers, both foreign and American, to concentrate their 
graduate education and training on the problems !,I' rational, optimal management
of arid land resources. One approach that will ]!c tested involves bringing teams
of LDC students and their faculty advisors to the University of Arizona for train­
ing, and subsequently utilizing them as counterparlts in joint University-LDC
projects conducted in the developing countries. This exposure to LDC attitudes 
skills and needs should be invaluable in upgradin, the ability of the University 
to provide relevant and useful services. 

In addition, University awareness of LDC conditions, problems, and

requisite response capabilities will be increased through a program of work­
shops and seminars in 
 the U. S. and the LDCs. These will be designed to
facilitate the exchange of information about needs and opportunities with respect

to natural resource management In the LDCs with special emphasis on research

and development priorities 
 and the potential application of scientific and tech­
nological advances. Special seminars will be designed increase
to interaction 
among University faculty members, and amng faculty and students--.with an initial 
goal of helping to define research programs identify and evaluate integrated
 
resource management techniqurfs, and cn.ciider new courses to increase both
basic and integrative skills. In addition, workshops involving 
 LDC participation

will be conducted 
 in the U. S. and abroad. A seminar will be organized
during the first year to provide interaction among faculty members and bet­
ween faculty members and appropriate specialists, with the goal of helping
tormuate programs of research, Identify and devliop integrated resource 
d(velopment techniques, and develop new courses to increase both basic and 
integrative skills. 

Finally, the development and implementation of institutional linlges will
be carried out which will requive travel by University staff to establish contacti,
and p-1i and subseqtlently ma nage, cooperative ni'ojec ts; suppfort of an information 
excha nge prog t'a in involving collaborative Itlilitions; and financing l"' til eClip­
mnent, logistics and commodities necessary to enrry oton res.,a reh and training
activiti s in the U.. S. and abload. 

D. Critical Assumptions Outside Grantee t s Control 

'To meet the five year objectives--including the ability the programof to 
be self-sustaining beyond grant termination, the asisumptions listed below must 
prove to be correct. That is not to say that omission of any of these will 
cause total program failure; however, the degree of program success will be 
iffected. it is impossible, of course, to qualify the individual importance of 
3ach assumption. 



-27-


Assumption No. I. Students b,,Ih from the U. S. and the LDCs
 

will be Interested on an increasing seal,, in the pursuit of University
 
education programs oriented to the international aspects of natural
 
resources, planning and management (since viability of University programs
 
depend critically on student demand).
 

Assumption No. 2. LDCs will desire and seek cooperation and
 
linkages with the University of Arizona to the extent of providing students,
 
information, and facilities and local support for cooperative research.
 

As._nltion No,. Close cooperat13n by Ali) Washington will materialize 
on a continuing basis, so that as development objectives, needs and cons­
traints change, the University will be in a position to Identity and assess 
such changes in a timcly manner. We also assume that AID/W, through
 
the Office of Science and Technology, will assist In evaluation of the
 
information and criteria on which the University bases its selection of
 
LDC institutional linkages, participate periodically In meetings of the
 
Grant Policy Committee, and will facilitate contacts for the University
 
with AID missions and LDC administrators. Further, that AID ..will play
 

key role in identifying trainin? needs, helping to
alocae outstanding LDC participan .s, circularize
 
missions regarding program activity, and facilitate
 
the linking of the AID and University information systems.
 

Assumption No. 4. Additional funding outside this grant can be 

found to support both foreign and U. S. national students as well as 

specialized training programs, information dissemination And institutional 

linkages particularly in the latter stages of the program and beyond Year 5. 

Assumption No. 5. Additional research funds will be forthcoming 
fronm AID ond non-All) sources by the eld of Ya r 2 if' the UniverSity is 

to ,carry Out significant studies within the LDCs. it is fundamental to 

program viability, and since a primary program pu rposc is to develop 

a rcseac'eh capi:ci fy ',.the University of A,-izona , in obvious necesslty 
for maintenance of that capacity and skill level is that a demand be 

placed upon its use. While the University will. actively solicit research 
funds from other sources, it is assumed that AID will call upon the 

University of Arizona to carry out separate studics in areas related to 

the purpose of this grant as new rcquirements arise. 

Assumption No. 6. Resource-oriented institutions within the 

U. S., other developed countries, and the UN and intecnational family 

will cooperate with the University to the extent of, at a minimtun, ex­
changing information on rclevant programs, projects, new research and 

development, and the existence of nanpower and institutional resources. 

Assumption No. 7. Developing countries and international develop­

ment agencies will look to the U. S. to assist with arid Land problems; since 
U. S. expertise and knowledge which either resides in, or can be 

mobilized by, the Universit, wilt continue to evolve ata pace where it Is 

capable of dealing with LDC problems and is thereby attractive to the develop­
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E. financial Plan 

The grant budget and life-.of-project cost ;Ilv, t includes a best 
estimate of annual expclnditure by years, outputs, and inputs. Man-months 
of University manpower include the Program Director; clerieal/secretnrial staff, 
graduate students, research associates, and faculty. These man-month­
estim'lites are inclusive of AID support only and do not reflect "other" 
sources of support. 

Estimates arc provided for such "other" anticipated funding sources 
and includes conversion of some functions to State support, further AID 
support, and support from other agencies such as UNEP, Ford, Rocke­
feller, etc. As described in the discussion of University commitment, 
there can be no specific agreement to convert from AID support to State 
funds, although the intent is clearly spelled out in that section and is 
evidenced in the projected development of new (other) funds. 

The budget indicates a fourth and fifth year decline in AID 
participation. This Is based on the expectation of funding from other 
sources rather thon a program decline. Projected total finding (i.e., 
AID plus "other" sources) increases from Year 1 thru Year 5 as follows: 
$174,000; $345,000; $4,16,000; $515,000; and $553,000. 

Although the University is optimistic about achieving the 5th year 
goal of $;.53,000 (All) $180,000 plus "other" $373,000) it must be recognized 
that there arc some basic component operations which will probably not be 
financed with funds currently anticipated from "other" sources and which 
therefore vill not be continued beyond Year 5 unless additional funding 
materializes. 

Such components include the Information System which will be 
reduced to a total 6th year level of around $25,000 (local support) which 
is insufficient to support newstetter continuation, dissemination of project­
oriented rescarch results, and talent bank update and maintenance. In 
addition, th,,rc are no stulcit stipends built into the "other" funds and no 
support for the international travel that; will be required to sustain LDC 
and other overseas linkages, or for research projects. Funding for 
foreign workshops, s.iinars, etc. i likewise not included but also will 
be sought to cnti nuc these activities beyond the 5th year. 
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FOOTNOTES TO BUVWl;'T 

State funds and/or overhead funds are providing approximately $12, 000 in
 
direct support, and these will continue 
to grow annually. The information system is 
one of several areas which will require sustained 211(d) funding. Education and 
training funds reflect the contribution of time by the various committee members. 
Tds is a very low estimate, and to the extent possible we will maintain records as 
to the time actually spent in meetings and document review. Since this activity 
involves several department heads, deans, directors, coordinators, and a vice­
president, it may be difficult to carry out a precise analysis; however, the Manage­
ment Committee alone will most likely contribute time in excess of the estimates. 

2./
 

Year I should see supplemental funding for the education and training pro­
gram. It is I-)ped that by that '°ime the University can begin attracting additional
 
State funds inlto the program, principally in terms of State support for new faculty

members. However, new State funding is speculative and we will most likely be
 
building the case for transfer of existing funds from less viable programs into the
 
natural resources program. We will also pursue support for faculty through
 
foundations, multinational organizations, and any other potential source.
 

Adaptive resoarch funding-will be sought throughrut tile program. Initial
 
contracts wth multinational agencies, 
 Ford Foundation, l ockefeller I-eundation,
 
and bilateral donors .indicate n.desire to fund research in the natural resoorce 
area, 
in developing ctnt:ricz, ard in arid and semi-arid lands. Since we are combining

all three, the proposed lev:l of research funding should be attainable. Further, 
w, fully anticipate sonic AM) research projects to be requested as both AID needs 
and 'he University of Arizona cinpetence increase. 

4' / 

dvisory sei'viccs are purely an estimate of the All) demand. 

5./ 

International linkages should be enhanced and partially funded by the United 
N ationa Environment Programme. 
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4. Research (notapplic­
able as separate item) 

5. Travel 10,000 15,000 25,000 25,000 10,000 85,000 

6. Equipment and Supplies 3,000 4,000 5,000 5,000 3,000 20,000 
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IV. LINKAGES AND UTILIZATION 

Selected, broad-based linkages between the University of Arizona and 
institutions in the U. S. and abroad is viewed as a key output of the program, a 
subject that was consequently treated in depth in Section I1. B, "Major Objectives/ 
Outputs." For purposes of this section, suffice to say that these linkages are 
also perceived as being a principal vehicle for achieving the other outputs of the 
Grant, and particularly in stimulating and facilitating utilizatien of the University's 
evolving capabilities both during and after the 5-year funding period. 

Since it was not mentioned earlier, it should l'e )ointcd out that specific 
consideration has bcen given to the possible Involvemnt of minority institutions. 
The University will seek out I)articlpatlon of minority Institutions expertise on an 
ai lhoc hasis to rill gap areas (e.g., Prairie View In tropjical sils). The 1liiver­
sity currentl.v has a sizv ahle enrollment of Mexican-An, ricans and Am crican 
Indians and has, floa ibu) onlun of years, been carrying out c((lnrativc projects 
Indian reservations in the Southwest. 

With respect to utilization of institutional capacity the University believes 
that by focusing on ecosystems and resource problems of major international 
conc(n (i. e., arid and semi-arid lands) and on mobi.izing the preeminent U. S. 
capabilities to address these interests, the potential for effective, widespread 
utilization of the cal)acity developed under the Grant will be maximized. In addition, 
:i deliberate attempLt has been made to concentrate outputs in areas in which a 
demand currently exists, and in which recent AID studies indicate that the interest 
of the LI)Cs and development community will grow. Specific elements built into 
the Grant to stimulate utilization include: 

-- ma jol emphiasis on providing a intlo source of Information about t1.S. 
£alpi;lit ati11activit.icq inthie naturaJ r,!esolr,(c I'i!I(; 

-- prelarat.on and (listrihbtion of an International newsletter and state-of­
the-art_rcj.orLt. which, through an identification of calabilities and 

sources ,ofinformation, should trigger interest and involvements by 
LI)C and intcrnational institutions; 

-- initiation of research projects to be carried out in collaboration with LDC 
institutions, some of which will be In the LDCs; 

-- sponsorship of seminars and worksbops in LDCs to disseminate informa­
tion generated under the Grant on resource management problems, alter­
native remedial approaches, and the technological state-of-the-art; and 

-- education and training activities which will involve exchanges of teams 
of LDC students and their faculty advisers to increase University percep­

http:prelarat.on
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tion of LDC needs and capabilities, ansi to promote project continuation 
and sustained interest when the teams return home. 

It Is expected that the outputs from the Grant (the information resources, 
'advisory services, and research results) will be used by AID/W and the Missions, 

other international dcvelopment agencies engaged in resource management projects 
as well as both developed and developing nations. 
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V. EVALUATION AND REPORTING 

The ability to plan and specifically detail the outputs of a grant operation of

this nature is exceedingly difficult. Therefore, 
 at some point between the first
 
year and year and i half of Grant operations, appropriate representatives of the
University of Arizona will be prepared to meet with AID officials to review and
 
reassess the statement of Grant purpose, 
 the specific objectives/outputs to be
 
produced, their magnitude and timing, 
 means of verification or progress andcompletion, and critical assumptions. At this time, both parties may agree that

specific objectives/outputs should changeln priority, 
 in scope or direction, or

remain as originally contemplated. Such a 
review shall also include a presenta­
tin and analysis of the grantee's basis approach and methodology, the need for

action by AID or other organizations 
 outside the control of the grantec, and any

need for formal revision of Gran( terms and conditions, vxpectefi results, 
 etC. 

In addition to the submission of annual reports, the grantee will seek
ocCaSihns to consult with and involve AID in professional interchanges including

exchange of visits (and possibly staff), 
 workshops and seminars, and joint travel.
AID w1 11. also serve ex-ofieo on the Grant Policy and Management Committees. 

During the fourth'year of the Grant, an AID team will be invited to meet

on-site with the grantee to jointly review performance by both parties and grantee

accomplishments with emphasis on 
new lmowledge and opportunities, linkages, and
actual and potential use of institutional capacity. 
 At that time, the University will
be prepared to discuss grant expiration, revision and alternatives as deemed

appropriate and within the framework of current All) policies and priorities and 
LI)C needs. 

It is envisioned that after five years: (a) the University will be rocognizedinternationally as a center of excellence within the U. S. Ibor information, expor­
tise, and an applied research and development capability relatc:' I.o integrated
 
resource management 
 in the arid and semi-arid LDCs; (b) this expertise and
orientation will bo absorbed into the academic mainstream of the University; (c)there will be a continuing and significant involvement of the University with LDC 
:an international organizations; and (d) financing will be available for sustaining 
selected proaram elements.
 

To assess progress toward achieving these objectives during the life ofthe grant, preliminary milestones have been established for each of the five outputareas. However, one of the first tasks to be undertaken by the University is develop­ment of a baseline to establish the magnitude and nature of current activities in
each of these areas, and against which future progress can be measured. 
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APPENDIX A 

L'NIVERSITY OF ARIZONA EXISTING PROGRAMS OF EDUCATION 
AND RESEARCH RELATED TO NATURAL RESOURCES 

1. Agricultural Resources. In many developing nations, the uscs of

natural resources usually arc intimately linked to agricultural production and
 
development. Conscquentl*v, the existence of a 
modern agricultural prograni at

this University improves our capability to develop a well-rounded program in

natural resources management and planning. The agricultural curricula train
 
specialists at the B.S., M.A., and Ph.D. levels for many types of careers in
(ducation, research, business, food science, international service, manufacturing, 
processing, marketing, conservation, communications, farming and ranching.
This University has gained pre-eminence In arid lands agriculture, and has placed

considerable emphasis on sharing modern agricultural technology with dcveloping

nations, as evidenced for example, by AID contracts in.Brazil and Turkey.
 

2. Gcosciences, Water, Energy .Resourco8. The Dopartmonts of Goo­
scincves, and Mining and Geological Engineering are actively Involved In the
 
rcarch for and exploitation of me.nUMlic and non-metallic mineral resources. The

IRpartments of Chemical Engineering and Metallurgical Engineering deal with

the recovery of these minerals from the matrix in which they 
 occur as well as
 
the develop)nient and application of manufacturing processes for the product. 
 Further,
these and other units are involved in activities associated with environmental pro­
tection. The Department of Mining and Geological Engineering, in cooperation
with local industry, offers colloquia on mining and the environment. The Depart­
inent o'Geosciences and the Arizona Bureau of Mines are producing a model of the 
Tucson Basin focusing on geologic hazards. In turn the model is being used in a 
s)ecial two-year problems course sponsored jointly by the College of Architectureand the Department. of Geosciences, where architectural students in design studies 
arc attempting to show the relationship between geologic hazards and such projects 
as f1oodplain development, high-rise building, sewage (ispiosal, and other associated 
as pets of'urbanization. 

The origion, distribution, and properties of the waters of the earth are a 
concern of several units: including the Departments (filydrodogy and Water
Resources; Soils. Water, and Engineering; Civil Engineering; Watershed Manage­
I1,men1t; the Office of Arid Lands Studies; the Water Resources Research. Numerous
scminars and courses tying water resources to other resources, environmental 
protection, public policy, and land use planning are also offered as noted in following
sections. 

The study of plhysics, economics, ecology, environmental impacts, silting
problems, and policy formulation as related to the overall energy problem is
being carried on by many units of the University. The Departments of Geosciences 
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and Hlydrology and Water Resources are studying the origin, occurrence, and uses 
of geothermal energy and the Department of ('.tical Sciences is conducting
research on solar energy, vnd the ninny aspects of hydro-electric power are covered 
in the curricula of the Colleges of Agriculture, Earth Sciences, Engineering, and 
Mines. The Departments of Architecture, Civil Engineering, Geography and 
Area Development, Hydrology and Water Resources, Mining and Geological Engi­
neering, and others, are developing course work directed toward environmental
 
protection and energy production. The Department of Government and its affiliated
 
Institute of Govern ment Research 
are conducting research into environmental policy
making and the offcts of power generation of the Navajo Indian socio-political system. 

3. Range Resources. Technical range management courses, including

general range management, range ecology, plant identification, evaluation and
 
planning advanced topics, and research techniques, are taught In the Department

of Watershed Management. To be fully effective, however, range management

training and research
rrust be Integrated with research and supporting courses In 
such associated fields as watershed management, forestry, wildlife, soil, plant, 
a d animal sciences, recreation, economicsc,, and other fields. From the faculties 
of these fields, advisory committees arc formed to advise and guide students In 
the selection of curricula and the conduct of research that will prepare them to
 
deal with the problems of multiple-use management of range 
resources. 

In support of such programs, the University has the advantage of being so
 
located that students have the opportunities to study range management in several
 
vegetation zones. 
 Desert shrub, semi-desert grasslands, oak woodland, chaparral,
 
plnyon-juniper, and forested rangelands 
are all located within short distances from
 
the campus.
 

4. Wild.!fe Resources. Both Bachelor and Masters of Science degrees in 
Wildlifc Biology are.offered at the University of Arizona. The doctorate, while 
also offered through the Department of Biological Sciences, is a general Ph.D. 
deg-ree in biology. Federial-and-State-supported Cooperative Wildlife and Fisheries 
Unite serve as two nucli for this training. The Cooperatiave Wildlife Unit, active 
for more than two decades, supports undergraduate academic training and graduate
tcaining and research. Four Fcderaly-salariecd wildlife -and fisheries biologists
on)erate in many de.,partments and coilege,;. Specialists within the Department of 
I 'ological Sciences cover wildlife biology, mamialogy, ornitholo(gy, herpetology, 
1),.:ivioral plant and animal ecology, ichthyology, oceanography, and environmental 
physiology while the general faculty cover the basic classical botanical and zoological 
areas. 

Other depaqrtments offer courses and conduct research that directly relate to 
the Wildlife Resources degree program, and participate as well in the direction of 
special projects, graduate committee responsibilities, and inter-related topics
for the minor. Range management, outdoor recreation, watershed management, 
biochemistry and nutrition, animal pathology, an.thropology, and archaeology, soils,
and others may be cited as evidence of the integrated and cooperative efforts ongoing 
in f:hiz fiold 
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5. Forest Resources. The University of Arizona attracts scientists who 
are Int erested In ecology because of Its unique location at 750 meteks elevation In 
the desert surronded by foar motntain ranges, two of which rise over 2,700 
meters and are covered with coniferous timber. Life zones ranging from the 
Sonoran through the Canadian are within an hour's driving time from the campus, 
giving scientists a ready laboratory for wildlands research. Very early work at 
the University attracted scholars from abroad, especially from countries with mild 
or arid climates. Although a few forestry courses were taught early in the history 
of the University, it was in 1959 that a full forestry program was ins tituted as an 
i!)tegral part of the Department of Wartershed Management in the College of Agri­
cvlture, and now accredited by the Society of American Foresters. There are
 
se 
 eral units unique to the University of Arizona that stimulate Interdisciplinary
 
stu, ics. Those of special interst to forest science include the Laboratory of Tree­
rint Research, the Water Resources Research Center, the Institute of Government
 
Rvs, irch, and the Office of Arid Lands Studies. 

The commitment of the University to the study of ronowabie natural resources 
has ieant a thrust towards research that deals with the Improvement of environmental 
qua' ty. There arc at least twenty-four formal research projects In the Department 
of I atershed Management alone that show the breadth and depth of the research 
pr, ram. Briefly, the optimization of water and timber quality and quantity from 
th forested zones in Arizona is emphasized in several projects, the impact of 
v rious land uses on the environmental quality IS considered in many studies, and 
.tnd use planning is receiving growing attention. Conipulcr technology and remote 

sensing, in addition to other techniques, are being used in systems analysis, resources 
inventory, and decision making research. The administration arid faculty have been 
responsiveto new knowledge requiring frequent revisions in research projects, as well 
as curricplum, in order to maintain a modern program in forest land resource 
rc.ucarch and management. 

6. Fisheries Rlesources. Fisheries sciences at the University of Arizona, 
both teaching and research, are well-developed with most o" the functions of each 
currently carri(I ot. 1)y facult' and staff in the Dc'parLments of Biological Scienes 
and \Vatcrshmed Management. In the former, there ar, groups wmi I ng in both fresh­
wntc-" and marine afreas. On-cdamp,.,3 and off-ca'ipus laboratory facilities are 
avail ble for undergraduate and graduate students. 

7. Recreation Resources. Undergraduate professional curricula in recrea­
tion are located in the Departments of Public Administrationand Watershed Manage­
ment. In the former, the emphasis is on urban recreation and recreation programs. 
In the Department of Watershed Management, the major in Natural Resource Recrea­
tion emphasizes non-urban, natural resource-oriented recreation management and 
planning. Graduaite students may develop programs involving recreation as a problem 
or research areui in Agricultural Economics, Geographky and Area Development, 
Public Administration, Urban Planning, Hydrology and Water Resources Adminis­
tration, and Watershed Management. New research is being undertaken to measure 
the impact of recreation utse omi water quality and to determine the social carrying 
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Humn,i. Slocial, and bIstitutiwnal Ilci',turcs. The University's
 
traditionally strong commitment in the arcas ,(i Ifi physicol rc sources of water,
 
minerals, forests, ranvge, and energy ha:s a cow p:rable focus in the behavioral
 
sciences, with consequent activities rangi.ng from studies of resources In the
 

developmental process to concern for environmental education. Several categories 
of instructional and research activities treating the human and social aspects of
 
resource development and management, as well as the attributes of developing
 
societies and areas, may be outlined under the following four groupings:
 

The subject matter of one category may be identified as the developing areas
 
thcmselves--th.?i peoples, societies, cultures, economics and problems,
 

exemplified iy -.r,nparativcly conventional course work and research In regional
 
:' jra-p>.," '. Amtrica, Africa, etc.) history, oriental studies, government, 

A second catcgory of work focuses on general principles and problems:
 

resource conservation and management, the economics and politics of development,
 

Lhe processes of cultural change and modernization, and perception of environment
 

and environmental law.
 

A third catcgory relates to spatial or areal diversification, structuring,
 

integration, and interaction of land and resource use and development, exemplified
 

particularly by work in geography, urban and regional planning and economics as
 

well. This aspect demands integration of technical knowledge about resources
 

with the ainalytical tools for policy formation and decision-making within particular
 

socio-cultural contexts. 

A fourth category is the general realm of analytical techniques and decision­

making technologies. The V'niyersit.v now has substantial capabilities In this area,
 

much of it relevant to rc.,'otirce appraisal, policy analysis, and the construction of
 

both descriptiv,':and analytical modtls of resourc' development and management 

schemes in developing areas. Analytical capabilities are well developed in such 

departments as Economics, Systems Engineering, Management, and Hydrology 

and Water Resources, but their applications to the integrated management of resources 

in developing a "as would be greatly developl( tunder the Program. 

Resource and environmertal attitudes and perceptions permeate all depths
associated with water resourecs v;'lopment at the University. Insofar as 
resource development hinges on people's perceptions, key personnel in the 
departments of Geography and Area Development, Psychology and Government 
will play an essential role in the program. Hydrology and Water Resources has 
an ongoing project Involving several students comparing Arizona and Oregon In 
terms of the impact of citizen attitudes on planning and policy choices. Environ­
mental Educatioi (Educatilo 201) attempts to bring these concerns for attitudes 
and values in resource development Into the educatioral process. Water, Society, 
and the Environment (Water Resources Administration .201) is engaged in integrat­
ing attitudinil con.4ld1reaton5 into the classroom. 

http:rangi.ng
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1tie Depa'rtnint of l':ononi ics has a ma; of strength and commitmontr area 

in the r'eso4rce-nV'ionIl.lIt:a!field, including t.1udiCs of the economic 
 IOtential
 
r,fuel and non-fue! miner:ils illthe undeveloped lo,' (.Foriter.s regioni, analys is of
 
fuel rate structu'res, economics 
or energy production and distribution, and econo­
mic.s of pollution. Courses illthL econom!cs of flevel6pnin(, international trade,

a'id mirro-economic theory (economic institutions, firms, etc.) plement these
co 

and similar research programs. Dovetailing with these interests arc efforts of
 
the Department of Agricultural Economics, building particularly in the area of
 
water economics and arid lands, such as the course Environmental Economics (Agri­
culture Economics 176). 

The College of Law, Department of Agricultural Economics, Department of
 
Government, Department 
of Economics, and the Institute of Government Research 
and others have common concertis relative to natural resource institutions, legal

structures, and policy-making. The College of Law'has taught and conducted
 
re-ach in the field of Water Low and Natural IlRsource.s 1.aw. Tho Instltit of
 

i'nlill
(;i t'i'i Tloseni'lh is sti of liiew p)i'O(,eliii,(,1 :ige (-lci,lving lhe Impact H (ii H involv Ivd
 
ill i't'; IUl't1 iSiolhn-ntiuiiin liv integrating thih- viork wit h Ihat Ipreviotsly (h0l11, on
 
th r,'aniz a'i al stii r .. he agen c'ies theni s Ivos ('l Soine of
tu t it. of inl I.ahndr1101ent(,le. 


these samel efforts are being integrated also into i g'alduate seminar on Environ­
mental Policy (Government 399). The Institute is also sponsoring resource 
planning

and management related research in the following areas: 
 (a) development of nietho­
Ooii¢gies and analytical perspectives for the comparative analysis of environniental
 
('Cecision-naking in developing iations, 
 developed nations, regional institutions, and
 
iItrn;Itional politics; ())scicnlists' 
 imipact on resource and environmental policy

dc'isions; (c) environmental resource 
problcms and the emergence of interiational
 
policies; and (d) the use of information in resource decisions.
 

The Departments of G.overnmcnt and Watershed Management are supervising 
c'('lourai ivoly a Watevrshcd Management Ph. 1). dissertation on "Resource Managers'
I.::-, of1S(,ientili. Advice and Scientific Inform ation. '' The I)eparitment of Public 
A 1illnni: tratioll (''mrnliy otfeL's ii advanced seninu r in l'nviroimi ,ntal A lninibistratio . 

Dlepartleit. o1The Antlihropology hlis cnplmhisized c i.ocv qs andheh'v'linemt. 

t'.( lLt'','.Is i lii]l.ii Ioto l ,ev(,loplent, imlm pm'i)jcts
ll .'u1fui( notahly thi',) h 'ling 
o'ollill vith the sor('i al inplications of water i'esourII'('(, (Ih'('l(olnmciil in newly d(velop­

iog ar: s,s and settlenn it at v,'ns and social ch aCt, ri'i.-t i ilIrit i l 'ain 
forest ag'ictilture. Considerable work has been done in Costa lica on the effect 
of' al unstable ecology on the sqlatter movement. l)The anTrh prtient offers 
armvanced seminar in Cultural Ecology (Antlhropology 399). 

http:lLt'','.Is
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L'NIVE'RSITY OF ARIZONA IN'ri.AINATI(ONA I IN\' I.VIENT IN
 

AREAS RFI.ATEI) 'l.) NATOII. RiESOcII.., ANI)."OI ARIID I.ANI)S
 

1. Current AM 211 d._.Crant. Waershed Management 

An existing AID 211 (d) Grant, to the Departmert of Watershed Management, 
University of Arizona, may serve as an example of our existing capability In the 
field of integrated program development, with concomitant international 
implications. Entitled "Opt'mum Utilization of Water Resources for Agriculture, 

with Special Emphasis on Systems Analysis of Watershed Management under 

Conditions Characteristic of Less Developed Countries," inter-related train­

ing, research, and information service competencies fostered by this program 

include the following subject areas: 

(a) Development and economic evaluation of land management 
practices 	for optimizing productivity of watersheds Including 

oralternative goals of maximum on-site use of moisture, 

maximum water yield for downstream use consistent with
 

stabilization of the site and maintenance of water quality.
 

(b)Formulation of simulation models for predicting the time and
 

space distribution of water vit'~in watersheds. Special attention
 

is given to generalized prediction models which, when adapted to
 

specific physical parameters of a developing nation, can be used
 

by its land planners, administrators, and specialists.
 

(c) Development of decision-making procedures ior planning, des!gn.ng 

and managing natural resource systems through use of systems 

analysis techniques or the Integration of quantitative analysis and 

economic concepts. 

courses and research have been developed duringAccordingly, appropriate 
the first three years of this program. For example, Watershed Management 

305 deals with hydrologic modeling, and Watershed Management 345 is concerned 

with applications of systems analysis techniques to watershed management 
forage, outdoordecision-making, including consideration of water, timber, 

recreation, wildlife and ecosystem stability. In addition, several theses and 

dissertations pertaining to these subject matter areas have been completed, and 

others are in progress. Fnaulty from Systems Engineering and other appropriate 

departments have been involved in many of these efforts. 

This grant has also supported consulting work and travel in developing nations, 

where facul,-: has expertise, particularly in Latin American and Near East 

One faculty member spent five weeks in eight South American countriescountries. 
* . ,, _ n .	 nrdthie trin wnR tn increase our

* 	 A . 

http:des!gn.ng


familiarity with v.'atershed mangoment prc' !ems in developing nations, including 
consideration of water, timber, forre, wi! llfe and instItutionnl factors. This 
trip was a cooperative effort involving AID, the Peace Corps, and the University
of Arizona. Another faculty member spent three weeks in Nigeria during the' 
summer of 1972 as a member of a multidisciplinary AID study team. 

The courses, research, recent travel abroad, and experience fosterod 
by the existing 211 (d) program will enhance and compln'ent the proposed 
new 211 (d) program in natural resources management and planning. As 
shown above, the existing program concen.rates on watershed management 
in particular, a subject matter area that will provide direct input for the proposed 
new program. In addition, appropriate Institutional arrangements have been 
made at the University of Arizona to assure coordination between the programs, 

2. College of Agriculture Brazil Program 

The llrtzil Programn initiated in 1963 with a contract.between the University
of Arizon:, !h,11. S.Ag,ncy for Tntornntionji l)evelopment (USAID) and the 
(1niv(trslty of ('eara,, Rra7.il. The objectives are to adapt the philosophy of the 
IT. S. land-grant college InBrazil and to assist the Tiniverpity of Ceara in 
becoming a regional focus for stimulating agricultural production and improving 
rural life. 

There is a free exchange of faculty members. The University of Arizona
 
faculty in the agricultural disciplines serve at the University of Ceara, while
 
the faculty merbcrs from the Draziian Unwerstty of Ceara study advanced 
dlegrecs at the University of Arizona and other Institutions, and are visiting 
agricultural operations in the United States. 

3. rLt~rams with the Environmental Research Laboratory 

(a)Abu D~uli d nharg Island (Irati) Programs_ 

A prograi d,rivcd from the Puerto Pentsco Project of the mid-1960s 
The first yeo r - round Ilowe r-wanor-food fil Ity In Ahu I'habi is asni' ring a 
picntiful SupplV of'hig'h (q lity prO(,tle,. With ,.(".si ruction complete , and In 
wrLearation for complete control by tho local people, tho University of Artizona 
,,aswithdrawn most of its resident staff. 

Techniques for growing profuse quantities of vegetables on the desert 
such as the Arabian PeJninsula at Abu Dhabl are being copied in similar 
institutionp on Kharg Island, Iran. 

(b) Pover, Food, Water, and Agriculture - Puerto Ponasco, Meidco 

Arizona's Environmental Research Laboratory and the Centre de 
Investigaeion.'s Cicntificas y Teenolog'Icas joi.ned together In the rand-196019 ad 
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developed techniques for growIng profuse quantities of vegetables on the
desert within controlled environment greenhouses. The present goal of
these two research agencies is 
 to apply this technology to aquaculture 

Investigators from the Universities of Arizona and Sonora have begunexperimentally rearing shrimp In controlled-environment enclosures

(ali acclls) on the Gulf of California at Puerto Pen-Iseo. 
 The objective isto permit the large--scale farming of shrimp under precisely regulated conditions. 

(c) Indian Reservation Programs 

On the Queelan Indian Reservation north of Yuma, Arizona, theUniversity of Arizona has assisted the Quechan tribe In the design, constructionand early operation of a 5-acre commercial greenhouse facility. Production
is managed by the tribe with the Environmental Reearch Laboratory acting in:n ad(visolty capacity. The facility connisted of two commorcial groenhouses and:1Jurs(,ry for a totLl of five acres. The nursvery htdldlng was completed in'all, 1972 and a crop was grown in it for the purpose of training tribal personnelin horticulture techniques. Production acreage was finished in March, 1973
at which time the entire five acres were put 
 Into full production. 

On the Papago Indian Rceervation near Sells, Arizona, the Universityassisted in the construction of snmall (3200 sq. ft.) greenhouses for thePapago Secondary School System. The greenhouses were used as training

facilities in Vocational Agricultural programs operated by the school.
 

This project was built with state administered federal funds (ESEA;
Title III) for innovative programu in teaching Business Management.
 

4.HLydrlgy and Water Resotu.rces Departncnt 

Following an Initial three-week hydroloky courso for a group of 14 from theM(Xican Ministry of Wter Resoirces in 1971, a continuing; program of cooperationhas been in operation between Ualvcrstty of Arizonn a.nd the Ministry of Water
Resoures, the National University of Mexico, 
 and the Alexlcan National Councilof Seivlce :1rd Technology. "'hesi efforts inchuide the trainiing of graduate students. 

The Department also runs a cooperative research project with Hungaryand a Ford Foundation supporl.ed graduate graduate training program in waterresources administration which ha; a team of five Phiilipine students pursuinggraduate degrees and a team research program studying Phillipine water resourcesadministration. Further, the department Is pursuing a cooperative program of
research and teaching with Saudi Arabia. 

5. LaboratGy ofTree-RtingI.ne_ cli 

()Ver fWr'p lr 11pntr -I , rql*.̂ 1'.e ,Vd'r4 ,.,e, ,i . .n..... 1 r- L.. .. 
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Harlan and Dr. Bryant Banristor In the University of Arizona Tree-tirg 
Laboratory, and preprocessed by the University's Laboratory of Isotope 
Geochemistry, have been distributed to lending radiocarbon laboratories 
throughout the world. The stvdy of these precisely dated samples, being 
carried out in cooperation with the Australian National University of Canberra, 
will result in the US wood being accepted as the now primary standard for all 
C-14 dating assays. 

In a maijor modern tree-ring studies project, Dendrochronologist Marvin 
A. Stokes is leading a team of four University of Arizona experts in a study 
of Northern Mexico that would enable paleoclimatic periods in the Sonoran 
and Chihuahtuan desert areas to be postulated, and allow correlation of 
tree growth with historic weather records. It will also aid hydrologic 
research and planning, as well as provide an absolute dating framework for 
past and future investigations in the area. 

Other ongoing projects are active with Israel, Canada, Argentina, Cbhle, 
Now Zealand, Taiwn, and roru. At the recent International dendrochronology 
conference held at the University of Arizona, a cooperative program of 
data assimilation ,'as agreed upon including Ulversity of Arizona, Russia, 
Poland, France, Ireland, Germany, Swvitzerland. Italy, Spain, and Canada. 

6. Anthropology Department Program in Mexico 

Just off the Mexican coast of Yucatan lies the island of Cozumel, to 
of archaeological field work jointly undertaken by Dr. William L. Ratbje, 
Department of Antbropology (University of Arizona) and Jeremy Sabloff 
(liarvard), i.n cooperation with archaeologists from the Mexican National 
Institute of Archaeology and History. It is possible that the island has been 
occupied sitce 300 A..I., first as a trading center of the Maya Indians, and 
later was the launtidiig point for Cortes in his conquest of Mexico. Thus far 
the Arizona-llarvard group has uncovered the remains of a relatively large 
sttle ment which surface-remains had previously led archa-ologists to behlove 
consisted of four different villiags. "fi, s,,ttlmefnt complhc, includes a temple 
d(ating from :hout 125 A. 1). 

7. Biological Sciences Dopartmont 

The Department of Biological Sciences through NASA funding has undertaken 
a remote sensing study of the marine environment of the Upper Gulf of California. 
The Project involves simultaneous Investigaton of the ocean by satellite 
aircraft and ocean saampling. The contract between the University of Arizona 
and the Nation:al Aeronautics and Space Administration calls for the formation of 
a master plat of oceanographic research with the participation of Mexican 
research institutions. Dr. John Hendrickson, professor of biological sciences, 
;c ,th..,,,.in- ,r ii vntr.mn Wnririnf Ath him nrofh, nioentifts from the Universitv 
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of Oceanography of the Mexican Navy. 

8. College of Law 

Courses are offered in Water Law, Mining Law and Public Land Law which 
are large concerned with the managemcnt and multiple use of natural resources 
in semi-arid regions. Courses in Land Use Planning and Administrative Law are 
also related to the allocation process and multiple uses of resources. Another 
meiiher of the law faculty has helped direct the study of teachers from Colombia 
and Costa Rica in commercial law and law and economic levelopment and he Is 
a consultant to AID and Latin American Universities. Ils specialty Is International 
commercial transactions. 

9. Oriental Studies Center 

The Center coordinates teaching and research relating to the Middle Ralst,
 
South Asia, Southeast Asia, and East Asia. The disciplines represented are
 
anthropology, art, economics, geography, government, history, philosophy.
 
sociology, and Oriental languages and civilizations.
 

The University of Arizona is a member of several consortia which annually
 
offer summer language programs in Chinese and Japanese,. Hlndi-Urdu, and
 
Arabic.
 

10. Office of Arid Lands rtudies 

(a) Arid Lands Information System 

The Office of Arid Lands 'Atudies has developed a computerized arid
 
lands' information system which is international in scope. As a focal point
 
of arid lands scientific information, ALIS receives inquiries from throughout
 
the world and is currently estab.ishing institutional ties with Israel, Mexdco,
 
and Australia and establishing links through UNEP. Th. ALTS and its associated
 
,rograms at the Office of Arid lands Stuc ls has produced international
 
schol'arly pulicafjon,4 in'lu(lnvgl, Cseerts of the World, Arid Lands in J'efrspectlo_,
 
.oo.i :'l?(rth,'__i- I ,and.,s, Arid Lands letwarch Institutions: A World
-d 

Sirectory, Arid atnd tkAb'str:icts, and special rvsourco papers on salinity,
 
geothermal energy, groundwaLer law, and dosertlfication.
 

(b) Jojoba Project 

The University of Arizona Office of Arid Lands Studies (OALS) continues 
to coordinate the Indian jojoba activities sponsored by the Office of Economic 
Opportunity and other cooperating agencies. This includes maintenance and continued 
development of an international jojoba information system located at the OALS, as 
well as coordination and distribution of harvest products, and agency and Indian
 
coordination.
 



• 11U 1111110 w,,'1 L o r ft' e. t nS N o dhiwvidt, , ,, o l wo thei e~tern 
A roertuni for ~tAnhlJ NmPmtint of '. gorin phii r, n'zr frry, conducting en @conorniO
 
Ialblillty study and an environmental tinpact :'tudy of the Indian JoJoba industry,
 
conducting studies leading to th" development of an Indian joJoba cottage
 
Industry, and research by reservation Indians to improve the efficienoy of
 
harvesting native jojoba. Edward F. 11aase of the OALS staff is now coordinating 
the jojoba project at the University. 

11. Miscellaneous Consulting and/or Other Interdisciplinary Projects 

(a) MIT Sahl-Sudan Pr2jt 

Dr. E. Lendell Cockrum, Professor, Department of Eiological
 
Sciences and 5Maimalogist, Agricultural Extension Service, and Jerry
 
Matlock, Professor, Soils, Water, & Engineering, are presently tnder
 
contract to the Massachusetts Institute of Technology to perform work in the
 
,dhel-Sudan Project. The project is a multidt cipllnary spproach to the evaluation 

of alternate strategies for the S'I-iel-Sudan area of Sub-Saharan Africa. This is 
an area of nomadic animal husbandry and subsistence farming, primarily dependent 
upon rainfall. 

Dr. Cockrum is also involved in a P. L. 480 project with TAPN?, 
(Tanzania Association frr the Protection ef Nature and Envirownent) and tje 
newly established T.anzatda Museum in an in--depth study of Tanzanian mammals 
which Include geographic distribution, agricultural and public health impact, 
rodent population phenomena, and lastly, a definitive book on Tanzanian mirmmals. 

Dr. Matlock is also involved Inthe Brazil program previously discussed 
and hc watershed managcment program Involving the Departments of Agronomy and 
Plant Genetics; and Soils, Water, and Engineering of the College of Agriculture. 
This project is nearing the end of a five-year effort to inprOve the use of 
systems analysis in watershed management. CARES, a special language for 
programming mini-computers, has been developed as part of the project. Field 
research is underway to identify plants most efficient fn water use and to test 
new techniques of dry farming. 

(b)Recent Consulting 

Dr. Jimmyc S. Hllman, bead of the Department of Agricultural Economricm, 
is the director of a wo-ycar program to provide technical assistance to the 
Agricultural Planning and Economics Research Organization of Turkq. One 
University advisor, Dr. John L. Fischer, has been assigned to Ankara for two 
years and at least three other exports have visited Turkey for short periods to 
advise on serious applied agricultural econories research problems and policy 
issues. 

Dr.Jack Johnson, the Director of the Office of Arid Lands Studies, 
spent two months visiting eight African and Middle Eastern countries during 



iinks,:',sif 
Promising opportuitilcs (i.e., H!gldficn-', and relevant resource problems 
coupled with LDC institutional intcrcst in coepcrative efforts) were Identified 

in Kenya (ground water management); Chana (assessment of potential impact 
of drought); Tunisia (desert encroachment); Syria (Arab Arid Lands Research 
Center); Tanzania (park management); Sudan (descrtification, mineral resource, 
-and arid land architecture); Ethiopia (desertification); and while attending 

FAO meetings in Rome and UNEP meetings in Kenya he was able to establish 
program interest in several Asian and Latin American countries, especially 
Pakistan, Chile, Peru, Argentina, and N. E. Brazil. 

capabilities, and oJ.portwittles for this Grant Is npproved. 

(c) Miscellaneous Projects of Interest 

(1) Physics Depart n:nt Faculty Exchae 

Factlty Exclmingo Program between the Physics Department of the
 
University of Arizona andJ thn IstItuto do FIrdcn of the Universidad Nacional
 
Autonomn de Medeo. The primary objectives of this program are to further
 
research and experimental programs between the two wiversitics and countries.
 

( Cususwash 

The University plays n major role in the Council of U. S. 
Universities for Soil and Water Development in Arid and Sub-Humid Areas. 
Members of the consortium include the University of Arizona, the 
University of California, Colorado State University and Utah State University. 

Presently programs are underway in Latin America and Pakistan. 

(3)Latin American Studies Center 

The Latin American Area Center offers an interdepartmental program 
designed for s1udents who plan a career in govornment, business, or toaching. 

The Center offers a Bachelor of Arta degree, a Master of Arts degree, and a 
doctoral nmnor in L;itn Amorlcw,: studies. A ttudlent with an interest in the Latin 

American area may (hoost, at course of concentration in one department and a the 
same time enrich that concentration, with the approv:l of his advisor, with related 

studies in other dolp.rtnments. Rtelatcd studies n:y be cultural or profeatilonal. 

Portuguese and Sr,anlsh languages arc required at appropriate levels of competence, 

_L) Center for Englisb as a Second Langte 

.Thisis an intensive program in English as a Second Language at 

the University of Arizona. Classes meet approximately 5 1/2 hours a day for 
5 days a week. Classes are offered in spealing, understanding, reading 

comprehension, and composition. Daily laboratory practice is required. In 

addition, the daily seminar e(iphnslmis the understanding of a second culture 

through movies, epecial lectures, trtps, etc. Intermediate and advanced students 

are taught suclh skills as the use of tie dictionary, techniques of stucy, note-takligo 

#l f . A4 -. o .,--




