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INTRODUCTION

This is my first report concerning the on-site status of the
Kenyan Remote Sensing Census Project. Portions of the material
contained within this report may seem as statements of the
obvious or as restatements of observations made by past advisors,
reviewers, and others involved in the project's administration.
The comments made below should add depth to the earlier'observa-
tions and thuz permit a clearer understanding, to all persons

involved, of the exact situation'of the R.S.C.P.

Preliminary rccommendations for bringing the project closer
in line with traditional and standardized remote sensing research
procedures are being submitted. With reference to developing an
operational remote sensing program in Kenya, a tentative research

design and simplified work plan have been outlined.

Critical observations have been made concerning the inter-
prerative and map work conducted through September 14, 1975.
No attempt has been made to explain the "whys" attributing to the
present status of the research. At the outset I can say that the
situation is critical with reference to the amount and quality of
workhéretoforeaccomplished. The fact that the R.S.C.P. is still
without a local Kenyan manager further emphasizes the need for
immediate evaluation and action by those persons responsible for

the overall administration of the project.

In view of the present project situation and thatbeveryone
invotvid in lbe Josign and administration of the R.S.C.P. is
seering sciemiifically valid results, which will lead to useful
applications of remote sensing in Kenya and other advancing

nations, it is virtually necessary that the project immedi-~tely



take on the format of other traditional research investigations
so that some of the original program goals can be realized.

This format begins with the statements contained herein.

The following aspects and how. they relate to the current
status and overall objectives of the R.S.C.P, are discussed in
the remainder of the report:

SECTION I. PROJECT RESEARCH APPROACH/THIS ADVISOR'S VIEW

SECTION II. THIS TECHNICAL ADVISOR'S ROLE AS AN INTERIM
PROJECT MANAGER, AS NECESSITATED BY THE ABSENCE OF A XENYAN
PROJECT MANAGER,

SECTION III. R.S.C.P. STAFF, THEIR TECHNICAL CAPABILITIES,
INTERESTS, AND IMMEDIATE INVOLVEMENT IN PROJECT RESEARCH PLANNIN(

SECTION IV, PROJECT DOCUMENTATION AS RELATED TO PREVIOUS
WORK .,

SECTION V., LABORATORY CONDITIONS AND SUGGESTIONS FOR
OPERATIONALIZATION.

SECTION VI. TENTATIVE RESEARCH WORK PLAN,
SECTION VII. OTHER RESEARCH PLANS AND RECOI'MENDA"I‘IONS.

SECTION VIII. WORK COMPLETED BETWEEN SEPTEMBER 14, AND
NOVEMBER 7, 1975,



SECTION I,
PROJECT RESEARCH APPROACH/THIS ADVISOR'S VIEW

The following discussion attempts to bring about a clari-
fication on how this advisor views the R.S.C.P. objectives and
to briefly outline a suggested research approaeh for the

attainment of some of the stated goals of the project.

Presently, I see the R.S5.C.P. as one of basic research
and applications development. One of the major problems with
the intevpretative work conducted up to September 14, 1975, is
that, as evidence indicates, the basic research phase was not
considered, and that a direct application of remote sensing

technology was attempted.

Remote Sensing, by its ﬁature, is a complex science in that &
wide range of variables and disciplines are closely associated
with its proper use. This doe= not mean that the utilization of
remote sensing is limited, but only that the applications to
current problems must follow a pre-defined research path which

includes basic studies.

Thus, in setting up a research program in.an advancing
nation such as Kenya, the basic research phase, however
elementary, must not be omitted. Controlicd feasibility studies
must be concucted before applications, which will have reliability

can be considered.

In refer«:.ie to the Kenyan R.S.C.P., I uclieve that the
project should proceed, henceforth, with bi-lateral objectives.

The bi-lateral approach for research design should inciude, in



the formulation of research problems, a program for conducting
systematic basic research (feasibility sfudies) into the areas of
program interests, i.e., population, land use and census mapping,
and also the mecans for subseqﬁently applying the findings to
demographic and physical resource utilization problems. It is
most important that all the while the basic studies are being
designed and carried out that the methodologies and techniques
for future operational remote sensing applications be considered.
Two aspects among those to be considered are least-cost
approaches, which are not necessarily capital intensive, anda the
gradual inclusion inte the program of the use of sensing devices
(orbital or aerial) which have greater resolution and time-frame
monitoring cababilities. By considering these aspects from the
beginning, a smoother transition to an operational program should

be possible.

In further developing the Yenyun remote sensing program
(R.S.C.P.), several other factors must be considered. First, the
amount of time remaining in the project, as it is now outlined
in the Program Agreement, and second, the present technical
capabilities of the Kenyan staff who have been assigned to the
project. These two constraints must now, more than ever, be
carefully balanced against each other, wi.th reference to the
amount and cawpioxity of work to be attemptzd, to better insure
that valid, a.? -wcutitatively defensible results will be obtained

in the coming months.
since the working time remaicing for the project is
obviously limited (less than half.of project) this advisor believes

that some of the overall objectiveé can best be accomplished by



conducting thematic studies for small geographically limited
areas (test-sites -—defined.and discussed later) rather than
attempting to interpret and comparatively analyze imagery for
larger portions of the country. The fact that the technical
capabilities of the Kenyan R.S.C.P. staff is very limited, with
reference to a background in remote sensing, and that an
intensive and cxtensive training program is seen as prerequisite
for upcoming research further emphasizes the need for focusing
the forthcoming cfforts on well-defined geographic areas and

problems.



SECTION II,

THIS TECHNICAL ADVISOR'S ROLE AS AN INTERIM PROJECT MANAGER, AS
NECESSITATED BY THE ABSENCE OF A KENYAN PROJECT MANAGER,

Due to the temporary lack of a Kenyan project manager, I
have assumed the on-site¢ responsibility of managing the R.S.C.P.
Assuming this rolc was done only after careful consideration of
the overall project situation and in full recognition that by
doing so would be in conflict with the Program Agreement as

signed by the Governments of the United States and Kenya.

The fact that the project still does not have a local
manager is, hopefully. a short-term technical problem. The
question that had to be answered was what actions should this
advisor take, in the absence of a Kenyan manager, to aid in
realizing the project objectives. To this advisor it seemed that
to assume the temporary role as R.S.C.P, on-site manager would '
be the optimum solutiecn in the long run. 1In view of the fact that
there was no visible documentable research being conducted, nor
evidence of planned work for the technical staff, virtualiy

necessitated this action.

This interim period can be somewhat profitably utilized for'
conducting background training of the R.S.C.P. laboratory staff
as well as a period for putting the project's laboratory into an

operational m-d¢

With refercuce to getting the whole project moving toward
the stated objectives in the Progzzz  Agreement, this advisor
has bryun to formulate a research d2sign and work plan. It is
realized that this work should be carried out by the Kenyans, but

without a Kenyan project manager and leader this is not feasible.



Therefore, these actions have been taken in hopes that when a
Kenyan manager assumes full responsibilities the R.S5.C.P. will
have a basic research plan with a tentative procedure by which
to attain the objectives, and further, a technical. staff with-

a certain level of competence in remote sensing methodologies.

It must be pointed out - and emphasized -~ that if this
advisor has to continue in the'role of on-site project manager
several important aspects of the overall program are going to be
seriously damaged. Because of the technical and administrative
requirements of operati=ng a research laboratory, on a day-to-day
basis, little - if any - time remains for developing a network of
contacts with potential users of satellite imagery and data.
These contacts should be in the professional cnd scientific
community in Nairobi and elsewhere in Kenya. More important
is that without a Kenyan manager und leader the possibility of

S,

Kenyan self-suff1c1ency, w1th reference to a continuing
P

operaL10na1earth—resources _program, 1s quite unllkely after

—

this or other advisors have returned to the United States.rHA
cérzgln 1nfrastructure needs to be created with and for the

Kenyan manager. Developing the infrastructure, which includes
making contacts with users, clarifying research ideas and
applications, as well as specially ‘ccused training (technology‘
transfer), requives o considerable amount of time. The longer the

project goes without a Kenyan manager and leader the less chance

there is for sati-Iying these basi-. needs.

In view of the present situation the following recommendations

are being made:



1). To obtain a qualified Kenyan project manager and leader
as quickly as possible,

2). For this advisor to continue in the on-site management
role until a full-time Kenyan manager and leader is assigned,
providing one is obtained within a reasonable time as of this
writing. A reasonable time being defined as the appointment of
h Kenyan project manager sometime around mid-December, 1975. This
would then allov for a two week overlap (for training and orientation
of manager) before the commencement of actual research on January 1,
1976.)

3). For tuis advisor to continue training, whenever necessary,
after the Kenyan manager assumes his or her role, but to delegate
appropriate training responsibilities to such a manager.

4). Once the Kenyan manager and leader is on full-time duty
at the R.S.C.P. laboratory then this advisor should continue to
focus on developing further research goals and methods, in close
dssociation with the Kenayn manager and assigned technical staff.

5). This advisor should develop additional research intcrests
in the professional and scientific community, especially in the
government and universities. The Kenyan manager should be involved
in this coeration as much as possible. Users should be encouraged
to come aund work at the laboratory.



SECTION III,

R.S.C.P. STAFF, THEIR TECHNICAL CAPABILITIES, INTERESTS, AND
IMMEDTATE INVOLVEMENT IN PROJECT RESEARCH PLANNING.

When I first began tﬁ evaluate the on~site status and
operation of the R.S.C.P. a number of interviews were held
collectively and individually with the assigned technical
staff at the laboratory. The purpose of the interviews
was to gain an insight into how the staff viewed the project and
the work which they have been doing. Several problems became
apparent through the interviews:

1). That the technical staff did not understand the purpose
and scope of their work, nor did they have a work plan.

2). That they had not been actively involved in project
fieldwork, yet were required to interpret imagery, without
guidance, of land areas with which they were not familiar.

3). That they have been periodically involved in other
cartographic work not directly relating to the R.S.C.P..

4). That they have not been exposed to any additional
‘training in remote sensing, land use classification, photographic
interpretation or cartographic methods, other than the intensive
‘short-course which was given by Dr. Robert Durland.

These problems were presented to this advisor in the form
of complaints. It became evident that the morale and self-

identity of the project staff was very low and relatively non-

existent.

A further complaint of the staff is that they feel that they
have not been given sufficient inform-tion on what is going to
happen to them when I am brought back to the United States and

the Project Agreement.is formally terminated in 1977. Some staff
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members feel that their careers as civil servants are being
jeopardized because of the possibilities of missing advancement
npportunities at the Central Bureau of Statistics as a result

of being assigned to the K.3.2.P.

The following actions have been taken to aid in correcting

the situation:

1). From the outset a direct approach was taken to involve
the entire technical staff in the overall concept of the project
‘as well as some of the potential career possibilities that might
affect them. '

2). Background lectures on remote sensing, land use
classification, photo-interpretation etc., were commenced
immediately to provide a base for an operationual research unit.

3) A field trip was organized with full staff participation
in its planning., Purpose of trip was to expose staff to field
problems, especially in reference to the relationships that exist
between land use, topography, and vegetation. This was the first
field trip th:t the interpretation staff has been on since their
assignment to the project.

4). Weekly group discussions (staff conferences) have been
held for projcct planning purposes and to develop the concept of
2 tear: approach to problem solving.

In view of the above mentioned problems, and actions taken

the following recommendations are being made:

1). There should be continued involvement of the technical
staff - not just the Kenyan project manager - in the planning of
research problems and the work plan,

2). That the intensive training of staff members be
continued on ~ routine basis and that a special course in remote
sensing be oireaniced. The training course should be able to
offer a governmentally recognized certificate of competency when
the staff successfully complete the course.
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3). The technical staff should be directly involved in the
planning and operations of field work so that ground data will
have the most -alue to them.

4). The technical staff should be forthrightly appraised of
the administrative intentions of the Central Bureau of Statistics,
with reference to their job status and career opportunities,

While the R.S.C.P. technical staff is in need of additional
background training, an important aspect should be noted. All of
the staff members have shown an intensive interest in both the
pProject and remote sensing. They have, on more than one occasion,
demonstrated some very clear intights into some of the research
problems that have been discussed in the last few weeks. Further,
they have shown much eagerness for additional study, including
the idea of assignments to be completed on their own time outside
of the project laboratory. The staff performed very well together
on the field trip and as a team on the field surveying problems
that. have been given to them. With this kind of interest and
cooperation of the technical personnel this advisor strongly
feels that much can come out of the Project, providing that some
of the actions taken and recommendations advanced are continued

and followed.
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SECTION 1V

PROJECT DOCUMENTATION AS RELATED TO PREVIOUS WORK,

As of September 14, 1975 a number of incdmplete interpretative
studies had been conducted and some maps sketched out. lovever,
while much effort has been expended, there are several major
problems with the past work. The past investigations have been
attempted, so far as this advisor can determine, without having
any research problems clearly stated, without keeping a record of
how the results were achicved. What these aspeéts point out is that
thc.maps now in existence are of questionable value from an operational
and scientific viewpoint. An accuracy figure would be difficult -
if not impossible - to obtain for the previous interpretative vusork,
Such technical factors as imag ensity control and color balance,
land use classification procedures, and ground data to image inter-
pretation are a few of the variables that have not been carefully

considered during the interpretation process ard field work.

One area of work that has been done and which shows some utility
is the ERTS photomaps. These photonaps use the space imagery
and selected printing plates from existing maps made by the Survey
of Kenya. The photomaps can be made with overprinting of
administrative and census boundaries as well as other cultural
or physical features. However, even these few maps have not been

prepared on a systematic basis.

As noted in earlier reports on the project, that have been
submitted by othe ~7rsons, several national mcisaics (1:1,000,000
scale) have been FYeo~vad for Kenya. The mosaic using black and
white prints of ERTS imagery is useless, for any serious work,
in that it was csnsiructed from ERTS Bands 4, 5, 6, and 7 instead

of theo band, The false-color mosaic is now in very poor condition
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as it was badly damaged at this year's agricultural exposition.
It is planned to begin construction of a new mosaic and the
traditional methods of compliation and construction will be

followed.

The following actions have been taken to develop a basic

scientific approach to the research:

1): An extensive review of the past work was conducted to
illustrate to the technical staff the need for research documentatior
and why a systematic approach to interpretation is necessary.,

2). As has been mentioned carlier, lectures on land use
classification have been given. The lectures focused on U,.S.G.S.
Circular 671 and each staff member has been given a copy for
their own personal files.

3): Some documentation procedures have been illustrated and

established.

In view of tiix problems stated above the following recommendatic
are being made:

44 To continue to stress the need for research documentation
of aii aspects of the laboratory activities.

2). To keep complete records of interpretation observations,
ground data etc., by having each staff member maintain a systematic
record of his work.

3). For the new Kenyan project manager to consider as an
integral part of his.or her main responsibilities the keeping of
a daily record on the project and other information that should
be documented. :

4). That a set of files be maintained relating to all aspects
of the project including management, user contacts and services,
imagery, equipment and supplies.
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SECTION V
LABORATORY CONDITIONS AND SUGGESTIONS TOR OPERATIONALIZATION,

Upon commencing full-time work at the R.S5.C.P. laboratory, I
noted that certain materials necessary for a rescarch operation
were lacking. These included an insufficient supply of common
drafting and interpretation instruments (scales, triangles,
magnifying glasses drawing pencils, paper, etc.) and office
supplics (stationery, erasers, file folders, pencils, paper clips,
etc.). TFurther, the laboratory does not have a typewriter, this
causing additional problems related to developing proper com-
munication between laboratory staff, this technical advisor,

and the project administrators in Kenya and Washington, D.C.,

Another aspect observed is the condition of the ERTS imagery,
While the largest proportion of imagery was in file envelopes,
there was a significant amount of “aagery (25 to 30%) misfiled or
unfiled. After close examination or the imagery it was found
that proper image handling procedures have not becn followed,
thus resulting in a number of the transparencies, negatives,
and prints having scratches, stains, and finger prints to such an
éxtent that, in some cases, the imagery is unusable for detailed

interpretations.,

The status of the electronic and wptical ruterpretation
equipments (dens:.y nlicer, color additive viewer etc,) is that
all are now in working order. The density slicer required some
additional work helzie it was operational. 1. was found that the
conn=cting cables éhd wires for the video monitor and énalyzer‘had

been mislabeled. This mislabeling resulted in the misconnection of



the television components. This problem has been corrected, and

internal calibration adjustments have been made; the equipment is

ready for use,

The following recommendations are being made:

1). Complete the equippin

g of the laboratory with drafting
and office supplies.

2). Promptly establish a comprehensive laboratory procedure
relating to equipment and image handling, 1

aboratory procedures
for users, and a technical staff work code,
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SECTION VI

TENTATIVE RESEARCH WORK PLAN

Preliminary thoughts on the solutions to the various research
problems that have been presented in the Progrém Agreement and
other reports and papers are ﬁresented here. This advisor believes
that the best research work plan to follow is one, as mentioned
earlier, of intensive investigation of well-defined study areas
or test-sites. In following this line of reasoning, sixteen test-
sites and two census-boundary study areas have been delimited
for Kenya. Each test-site is rectangular and covers an area 40X60 Km
oii the earth's surface. The sites are geographically distributed
(see attached map) so that they cover most of the difierent
gcological zones of the country as well as population areas of

high and low density.

As can be noted from the attached test-site map, several sites
have beeen located so as to coincide with the Primary Sample Units
(P.S.U.'s) of Ehe National Sample project, It is hoped that
additional statistical data can be obtained from the National
Sample as well as the R.S.C.P. developing data that might be of

use to the National Sample project.

The size of the sites, which might seem small, was datermined
for reasons of observability of the site by ground and air. By
keeping the sites small (relatively), more intensive observations
of land use and population distribution within the site can be
made, especially since there are time and staff limitations to

consider.

By using the delimited test-aite approach, this advisor
believes that the major goals of the project can be more

effectively realized since a greater proportion of research tim
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can be alloted to more detailed image interpretation and ground
checking. A clearer quantative expression of interpretation
accuracy and comparative cost studies will be permitted by
using smaller and identical size test-sites, If time permits
the test-sites can be systematically enlarged for studies

over broader geographic areas.

The two census boundary study areas.were chosen for the
purpose of determining the feasibility of using the physical
landscape, as expressed in satellite inagery, for preparing and
updating census maps. These study areas are delimited at the
Kenyan "District" ievel and will be used for less intensive study.
It scems that the previous work being addressed to the densus

boundary relied on aerial photographs instead of ERTS imagery.

The present and tentative work plan being recommended, by
this advisor, for the continvation of.the R.S.C.P. research,

is as follows:

1). Since the test-sites have been selected and delimited,
the next phase of work will focus on the acquisition of back-
ground information for each site. Information to be collected
shall include: topegraphic and road maps (various scales), soil,
geological; hydrological, population, climate, vegetation and
settlement scheme reports and maps. Aerial photographs and
statistical tabulations will also be accumulated.

2). Once the support information is collected and filed,
the sites will be divided into two catego.ivs - those of
immediate research interest and those for wthirh intensive study
will come at a later date.

3). During and following the collectic. of the interpre’.ation
support data, the sites will lie studied in the laboratory to
further determine .the types of information to be collected by
visiting the site. :
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4). Before image interpretation of a site begins, one or more
of the technical staff will be assigned to a site. The interpreter
or interpreters will be responsible for all or most of the inter-
pretation work for the site as well as the documentation of the
work. Each site will have its own work file and set of records.

5). As the sites are assigned, field trips will be planned
and taken to the site under consideration. The person or persons
dircctly involved will be taken to examine the different kinds of
land use, geology, vegetation, etc., in the site.

6). Aftcr the sites have been examined in the field and
the support information studied, the-actual interpretations shall
commence., It is tentatively planned that the interpretations
be done in such a way that comparisons can be made between the
accuracy and time requirements of several different interpretation
systems or methodologics (electronic and traditional), thus generating
some data for input into the cost effectiveness of the interpretative
methods and equipments.

7). In tellowing standard procedures, once the interpretative
work has been completed, a sampling system will be used to evaluate
the accuracy of the interpretations.

8,. The final phase of work will consist of the completion
of maps, tabulations of statistical data and analysis of the
results, as outlined in the Remote Census Program Bar Chart.

it is planned that a similar series of interpretation and
map work be conducted for each test-site. Maximum objectiveness
in the approach to problem solution should be emphasized. At a
later date the actual methodologies for the feasibility studies

will bz presented ror evaluation

The tentative date for the commencement of interpretative
work is January 1, 1976. By that time it is'hoped ‘that time
 the project vill have had a Kenyan project manager for at least
two weeks. Also by that time the laboratory staff will havé been

exposed to more training and .field work.
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SECTION VII.
OTHER RESEARCH PLANS AND RECOﬁMENDATIONS.

Utilization of light aircraft and Hand-Held Oblique
Photography

While the overall objectives of the R,.S.C.P. are quite

extensive, there is one other investigation that could
strengthen the foundation for an operational remote sensing
and earth resources observation program in Kenya. This area of
interest involves the utilization of haud-held oblique
photography (single or multi-hand) taken systematically from

a light fixed-wing aircraft,

Because vertizal aerial photography is more costly, is
taken less ofteu, and does not have the flexibility of photos
taken from light aircraft, points to the need for a method of
obtaining up-to-date information, for seiccted areas, on land
use and agricultural productivity. It is believed by this
advisor that hand-held oblique photography can offer a partial
solution to acquiring certain types of current data for input

in satellite-monitoring systems.

Basically, the methodology of this concept is that of
collecting information along a line or transect across a
portion of the earth's surface.’ This is referred to, in some
cases, as a "line samplc", and has traditionally been done
from the ground. The procedures for procurring the data is
simple, By combining the line-sample method units the use of
oblique phrcugiaphy, the investigator has a means of acquiring
data quickly zud relatively inexpensively without extensive

flight-plan requirements that are needed for
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vertical photography overflights. The methodology includes the
exposure of a series of photographs (can be 35 . mm) from a certain
attitude and along a predetermined transect (random or systematic).
The photographs are processed, mounted, and analyzed in the
laboratory. With proper yet simple measurements, statistical data
on land use, population density (I think), crop cover, and other
information as well as a topographic relief complexity factor can

be obtained.

To date, this investigator does not know of any other
researchers attempting to utilize oblique photography in such

a way.

Relating to this project, one use for this method concerns
the collection of information on nomadic peoples living in the
remote arcas of the couﬁtry. Because of the remoteness and
difficulty of ground traverses in these areas, the above-

described method might have utility,

Urban Land Use Interpretation

One of the original goals of the R.S.C.P. was the inter-
pretation of land use in and around a major Kenyan urban center.
Nairobi and Mombasa were designated as suggested study areas.
However, after a first look at the imagery, it was concluded by
others that the urban studies portion of the program could not be

undertaken because the areas of interest were coversd with clouds.

After reviewing a large portion of the ERTIS imagery holdings
of the R.S.C.P., I located several images in whi.h the Nairobi

area is clearly visible.
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In the January 12, 1973 image (a color-composite transparency),
approximately 98% of the Nairobi area is visible for at least 8 to
16 miles (12.8 to 25.6 Xm) in each cardinal direction. Scveral

other images have about 70% of the Nairobi area without clouds.

Therefore it is recommended and planned that urban land use
interpretation study be reconsidered as one of the project
research objectives. The age of the good image should have no
direct bearing on completing an urban land use interpretation
feasibility study. Such a study can include urban land use change
information as derived from a comparative analysis of high-altitude

photographs and the satellite imagery.

It is not presently known by this advisor whether cloud-free
image exists of Mombasa. Turther checking into the problem will

determine this.
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SECTION VIII

WORK COMPLETFD BETWEEN SEPTEMBER 14, AND NOVEMBER 7, 1975,
Throughout the previous discussion some of the work which

has been accomplished since September 14, 1975 has been noted,

specifically in the areas of supply procurement and technical

staff training.

With reference to operationalizing the project the following

things have been started or compléted:

1), Standard laboratory procedures have begun to bhe
established and followed.

2). An inventory of all the ERTS imagery held by the R.S.C.P.
has been carried out.

3). Work aisplay mounting materials and a standing bullentin
board have been requested.

4). A tentative delimitation of test sites and census
bouniary study areas has been made.

5). A tentative research work plan for the project has been
drafted. :

6). The collection of intérpretation support date has
begun.

7). Laboratory drafting equipment, supplies and office
supplies are being crdered. '
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CONCLUSION,

In summation, it can be said that the project is really
only at the beginning of the research phase. During the first
fifty percent of the project's duration, very little reéearch
was accomplished that can now be of use in the remainder of the
project. However, I believe that the msjor project objectives
can stillbe attained provided that the recommendations stated
throughout this report are carried out. It is rccognized that
modifications in research personnel and work plans have to be
made whenever the situdtion warrents. But deviations from the
original project objectives must now be minimized to bring the

program to a successful completion in 19//,
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