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STUDYING THE LAND*

by

Marios H. Baugh

U.S. Army Map Service

Washington 25, D. C.

In many world areas today, political leaders are shoving an increasing

awareness that sound economic planning should ideally be based on a detail

ed knowledge of the land. Conservationists, geographers, and agricultural

planners have long had this awareness, of course, and, to a lesser degree,

so have farmers, urban planners, and others who are concerned with relative

ly small parcels of land. But the concept that basic land knowledge is

vital in planning the long range economic growth of an entire country has

been slow in gaining acceptance on the higher political levels. This appears

not to have resulted from a lack of perception at these levels, but rather

from a necessary preoccupation with a variety of immediate problems, each

seeming to call for unique and, above all, prompt solution.

Needless to day, there is a great variation among governments in their

degree of acceptance of this principle that land study is a basic prelimi

nary to good overall planning. And when we take into account that a govern

ment may recognize the need for land studies and still not have available

the necessary means to carry them out, we can readily understand the even

greater variation among countries in actual application of the principle.

Enhancement of this admittedly modest awareness and application is

ideally a task for teams of geographers, soil surveyors, and agricultural

men. It is an important task, and the success with which it is carried

out may well have a profound effect on the political and economic future

of the world. One fact which should be helpful in this is the consistent

record of beneficial returns in each Instance of land study effort, no

matter how small or how large the effort has been. Another point is that

these results have been achieved in many Instances from very small begin

nings in terms of funds, materials, and skill* for the work. A final

observation -- there appears to be no overall "best" technical approach to

the land study work. The approach can be made to fit the circumstances in
each individual case.

♦Based on a paper prepared for the Southeast

Asian Geographers1 Conference, University

of Malaya, Kuala Lumpur, April 1962.



A brief review of some of the land study work already accomplished

will emphasize and illustrate the preceding observations. The examples

have been chosen with the sole purpose in mind of demonstrating variety;

there has been no attempt at comprehensiveness. And while many of you

will recognize the examples as referring to your own work or that of an

associate, specific mention of names will be omitted here.

Let us turn to a small tropical country, Puerto Rico, where dedica

tion of the government to an ambitious program of development plus the

existence of much good basic information produced an almost ideal situa

tion in which to make a complete land use and land classification survey

as a basis for further planning. Few of us have this ideal situation to

spur a program, but we can all doubtless find ideas of value in it.

In the early 1950*s, the Puerto Rican planning board, with a geo

grapher as its chairman, determined that better knowledge of the land

was necessary before logical and practical rural and urban development

could be planned. Accordingly, a group of advisors, including both uni

versity and government personnel, was appointed. The first thing they

did was to assess all available information. They found the following

items covered the whole island: recent aerial photography, large-scale

topographic maps, detailed large-scale soil maps completed in the 1930's,

geologic maps, soil conservation surveys, and forest inventories. The

thing that remained to be done in order to have complete background ma

terial for planning purposes was a survey of land use and a determination

of land classification. Such a survey was needed as soon as possible,

and was not contemplated as a long drawn-out study. It also needed to be

economical. Yet there was much to do because the agricultural lands of

Puerto Rico are densely settled. Graduate students, eager to participate

for the experience which helped them to gain advanced degrees, were re

cruited from American universities. They provided professional help at

a moderate cost. There were 18 teams of three university students each -■

two geographers with some background or training in field work in land

utilization and one local person who knew the language and the area.

The field program was completed in two years, utilizing only the growing

season months for various crops — 7 months in each of the field mapping

units -- at a total cost of US $1^6,000. The area covered was 3,500

square miles. It was mapped at a scale of 1:10,000.

This operation was assessed as "probably the most detailed survey

of its kind in a tropical area of this size." As a result, the Puerto

Ricans probably know more about their country than do the people of any

other.

From what I have read, the productivity classification of Hawaii's

agricultural lands, now in progress, is in many ways similar to the

Puerto Rican survey.



Taiwan, several times larger than Puerto Rico and with a different set

of circumstances, has approached its problems in land study in a somewhat

different way. Interestingly enough, however, governmental and university

people here also have joined forces to accomplish its objectives.

An overall land use and forestry survey was the first step taken in

Taiwan, and this was accomplished prior to 1953- A more detailed land

capability survey -- started in 1953 and perhaps by now accomplished --

was then initiated for the marginal zone between crop and forest land.

The forest resources survey determined the distribution of forest

types and the volume of timber available. It was based on aerial photogra

phy and field survey. Sample aerial photography at large scale was used to

study forested areas in the mountains where access was difficult. The land

use survey was accomplished by the economical method of mapping in the field

in sample areas using aerial photography and establishing photo keys. The

land use of the major part of the area was then interpreted from aerial pho

tography, using the established photo keys. The final maps show the results

of both the forest and land use surveys; they depict forest types and volume,

land use, and problem areas.

The printing of the final maps from this survey at a scale of 1:50,OCX)

was not costly. Forest and land use information was overprinted on exist

ing stock of topographic map sheets. This not only eliminated the expense

of making base maps and the expense of paper for printing, but having the

land use overprinted on the contoured maps made the information infinitely

more valuable for study and planning than would have been the case had the

land use material been printed alone.

The land capability survey, underway since 1953* is a survey in the

field of the problem areas -- the marginal areas between crop and forest

land -"- which were highlighted as a result of the original surveys. Five

teams are in the field making this survey, and specialists on soils, agron

omy, horticulture, forestry, and animal husbandry are available when needed.

The objective is to establish definite uses for each part of the margin

al area, such as for crops, orchards, grass, or forests. The classification

system used is that of the U.S. Department of Agriculture. Again on this

survey aerial photography is being used, but it is of more recent date than

that of the land use and forest surveys and at a larger, more suitable

scale -- 1:20,000.

One cannot help but feel that Taiwan will be taking a great step for

ward when planning, based on these surveys, is implemented.

An entirely different approach to land use mapping has been taken in

Italy, another area where much necessary information was available. This

information was in an entirely different form from that in Puerto Rico or

Taiwan, and it has eliminated even the need for field work or for air photo-

interpretation. Large-scale topographic maps covering all of Italy depicted

vegetation by symbols in great detail; these maps were based on field-

checked aerial photography. Their existence is doubtless due to a long

history of excellent and detailed map making ob the part of the Italians.



To get the pattern of land use from these maps it has been necessary simply

to group together by common color the areas showing the same vegetation

types. This results in a map showing land use in a pattern readily dis

cernible to the eye.

The land use map thus produced relies entirely upon the topographic

map for field accuracy. This method is perhaps not so well adapted to most

other parts of the world because vegetation information is not generally

depicted in such detail on topographic map sheets even though it may have

been taken from field-checked photography. The Italian land-use maps, in

cidentally, are published by the Touring Club of Italy on their excellent

series of base maps at a scale of 1:200,000.

In a number of areas -- Hong Kong and Ceylon, to name only two — a

time-saving and money-saving technique much like that used for the land

use survey In Taiwan is being put to work. Much of the analysis of land

use and land classification is based on aerial photo-interpretation, but

sufficient field work is done to provide a reasonably accurate photo-

interpretation key. In Ceylon, these are considered reconnaissance surveys

and are expected to indicate areas in which intensive surveys should be

made for planning the development of the island's resources. Such surveys

can be accomplished by a small group of photo-interpreters, with the work

extending over a period of several years.

With respect to Hong Kong, the land use survey work brought into focus

an important factor already stressed in connection with Puerto Rico — the

value of checking to see what pertinent information has already been gather

ed. The group on Hong Kong discovered excellent and very helpful cadastral

surveys, of which they had not known before, which had been produced by the

Department of Agriculture. As the report on the Hong Kong survey states,

the value of bringing together the different types of surveys and also of

utilizing social and historical facts as well as a knowledge of geology,

topography and climate cannot be overstressed; all must be considered for

the understanding of land use and planning for improvement. Here again

the talents of university and government were combined and the project

completed in a relatively short time.

Less densely settled lands lend themselves to more rapid survey than

the more densely settled ones we have considered thus far. Trained person

nel can, In a short time, survey the less intensive land use and accomplish

some land classification. The land use studies in the Transvaal Loewveld

in South Africa demonstrate this. One member of a university faculty, with

the help and advice of a number of specialists, completed the survey of an

area larger than Puerto Rico in two field seasons. Existing land utiliza

tion was mapped mainly on large-scale field maps made by enlarging exist

ing 1:50,000 topographic maps. Where no topographic maps existed, aerial

photos were used as bases for plotting information, with the final map

being a planimetric presentation. Crop information was collected from

each farm, and crop distribution maps prepared. The opportunities of the

area for crop-producing were appraised. A survey such as this costs re

latively little and contributes a good deal as a basis for planning.



In the early 1950's, northern Rhodesia, with little in the way of

accurate detailed topographic mapping and only highly generalized soil

maps to go on, started to develop, almost from scratch, land use and land

capability maps in a wide strip in the eastern part of the country. These

maps have proved to be highly successful for regional conservation plan

ning according to reports. Here again, aerial photography has been used.

From the photographs, rough planimetric maps have been made. In the field,

men trained in conservation add data on existing and proposed dams and

irrigation projects, soil types or capabilities, and land use. When a con

siderable area has been covered, modifications of land use and the construc

tion of new dams and irrigation canals are suggested and plotted on large

scale plans for direct use by individual fanners. At the rate of about 775

square miles per year, they expect to complete the job in ten years.

West New Guinea, at the other end of the scale from small, densely

settled Puerto Rico, resorted to a sample survey to obtain land classifica

tion information in a very short period of time. Mew Guinea is large

(l60,000 square miles or Ul6,000 square kilometers) and access Is difficult.

There are virtually no roads except in the vicinity of the coastal towns. It

is natural then that they turned to the sample survey.

In carrying out the work, aerial photography was scanned for all types

of land and enough sample areas chosen so that the samples could be con

sidered representative of the whole. The sample areas were studied in some

detail in the field and information extended by photo-interpretation to

other similar areas. Although this type of survey is far from ideal, it

has certain advantages. For example, if sample areas are carefully chosen

and are representative of each part of the country, then much knowledge

can be gained at a very low cost per unit of area. This is especially im

portant in large areas such as New Guinea, where size alone is a formidable

obstacle. Another advantage is that the time necessary for a sample survey

is only a fraction of what a complete survey would require.

This has been an all-too-brief survey of Just a few of the many coun

tries which are seeking to know better their land and its potential. It

doeB, nevertheless, point up a number of interesting facts for the con

sideration of all who are making or contemplating surveys;

1. Explore possibilities for the best prepared advisors and

workers. A combination of university and government minds working together

seems to produce excellent results.

2. Take stock to learn what survey material Is available from

every conceivable source. You may have some pleasant surprises.

3. Military agencies as well as civilian may have helpful

materials.

k. Aerial photography is invaluable whether or not other
materials are available.



5- If political leadership needs to be convinced on the con
tribution which land study may make, select carefully a problem area

where you think planning would be most obviously aided by survey material.

Even a small start, if it is in the right place, will make the desirability
of a survey obvious.

6. The World Land Use Survey Commission of the International
Geographical Union was working most effectively toward the satisfaction
of national need the world over when it undertook to devise standards for

land use surveys. We can only encourage all concerned to support this
work completely.

The countries of Africa are alert to the need for land study; many of

them according to reports of the International Geographical Union have
started, at least in small areas, to map the manner in which their land is
used.

Nor have they been altogether idle in the fields of topographic map
ping and air photography. They have, therefore, a substantial start for

enlarged land study programs. Most important of all is the awareness and
interest which has developed, for with this a country can devise a plan,
either simple or more complex, adapted to its own situation.


