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INTRODUCTION
 

In the first three Volumes of the "Savanna Regional Water Resources
 

and Land Use Project" report, an overview is given of the availability
 

of both ground and surface water in West and Central Africa. The over

view is intended to serve as a basis for future planning efforts in
 

water resource development, both at CIEH and at other organizations in
 

the region.
 

This Volume 6 and the accompanying map (at scale 1:5 million)
 

provide a general assessment of existing land use and agricultural
 

production in the Savanna Region. A larger scale edition of this map
 

was produced at 1:2.5 million scale for use as a working document at
 

CIEH. Two positive transparent masters of this map edition are avail

able at CIEH for reproduction.
 

This report is intended to be used in conjunction with Volume 5,
 

which deals with existing water use in the Savanna Region. The combined
 

evaluation of existing use of the Savanna's land and water resources 
is
 

an essential phase in CIEH's planning operations aimed at formulating
 

new project proposals for the effective conservation and utilization of
 

water and related land resources in the region.
 

Volume 6 provides information on current crop production in the
 

region and leads the way to the identification of areas where agriculture
 

production could be increased most readily.
 

Estimates of future food production under rainfed farming (see also
 

Study Proposal TP 05 in Volume 4 of this report series) and estimates of
 

future food demand are essential in determining to what extent food
 

should be produced under irrigation and hence the water requirements for
 

irrigation. Future water requirements for the Savanna Region are dealt
 

with in Volume 7.
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It should be recognized that this land use/land cover map represents
 

the first attempt ever to map Western and Central Africa using satellite

acquired data. As 
a result of this mapping effort, an ecological framework
 

has been established which relates directly to actual ground conditions
 

at the regional level.
 

This satellite derived map was produced by Earth Satellite Corporation,
 

Washington, D.C., under a subcontract to TAMS. 
 Staff assigned to the
 

preparation of this Volume are 
listed in Figure 1.
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1.0 	 METHODOLOGY
 

1.1 	 Mapping Procedures
 

The following methodology was used by EarthSat to produce the
 

1:5 million scale land use/land cover map (Map 1) of the Savanna
 

Region.
 

Three-hundred forty-two (342) Landsat images were purchased
 

from the U.S. Agricultural Stabilization and Conservation Service
 

providing complete satellite coverage of the project area. Only
 

those images with less than 20% cloud cover were selected. Of the
 

total number of images obtained, approximately 70% were completely 

cloud-free, 92% had less than 10% cloud cover. totalOf the number 

of Landsat images acquired, approximately 4% were taken in 1972;
 

about 4% in 1973; about 15% in 1974; and the remaining 77%') in 1975 

and 	1976. Approximately 80% of the image coverage is for the
 

months of December and January. The remaining images were taken by
 

the satellite during November, February, and March. The 70mm
 

positive transparencies for Multispectral Scanner (MSS) bands 4, 5,
 

6, and 7 were obtained for each Landsat image. These transparencies
 

are 	available for use at the CIEH Documentation Center in Ouagadougou.
 

On the basis of image quality, the best 230 images were selected
 

and used to prepare a Landsat laydown (uncontrolled mosaic) of the
 

project area at 1:2.5 million scale. Multispectral Scanner (MSS)
 

band 5 was selected as the most suitable Landsat band for the
 

preparation of this product. MSS band 5 is excellent for showing
 

areas of agricultural activity and variations in natural vege

tation.
 

A copy of the 1:2.5 million scale CIEH basemap of the Savanna
 

Region was produced as a clear plastic overlay. This product was
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suitable for overlaying and registering with the Landsat laydown.
 

On the overlay, the project area was then sub-divided into 154 map
 

units 	based on obvious tonal and textural differences as inter

preted on the underlying Landsat band 5 laydown.
 

A "Delineation Documentation Sheet" (Figure 2) was developed
 

which identifies each of the 154 delineated map units by number,
 

size, location, and Landsat image coverage. The sheet is separated
 

into 	four sections. The first three sections describe the agri

culture and natural vegetation of the map unit based on:
 

1. 	Collateral data
 

2. 	Consultant input
 

3. Landsat analysis
 

The fourth section on the documentation sheet gives the final map
 

unit classification based on the total integrated data input.
 

All collateral data are listed in the References section of
 

this volume and are available for consultation at the CIEH Documen

tation Center. Data in map form on natural vegetation, agriculture,
 

and national parks were transferred to a 1:2.5 million scale basemap
 

of the project area using either:
 

1. 	Visual transfer which uses map detail, e.g., towns,
 

boundaries, physical features, etc., to insure accurate
 

transfer of information from the collateral map to the
 

basemap.
 

2. 	Projection equipment which brings the collateral map to
 

the same scale and map projection as the basemap and
 

allows for direct transfer of information. Equipment
 

used in this category were overhead and 35mm slide pro

jectors and a Zoom Transfer Scope.
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DELINEATION DOCUMENTATION SHEET
 

Area (Polygon) Number 
 Size Square km.
 

Location
 

Image I.D.
 

Area description (collateral data)
 

Area description (consultant)
 

Area description (Landsat analysis)
 

Final classification
 

Figure 2
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Information from reports was keyed to each area using geographically
 

specific reference data, e.g., location of agricultural activity
 

around a given town, or the natural vegetation occurring within a
 

given mountainous area.
 

Each map unit was then described in ternis of its agricultural
 

activity and natural vegetation cover in Section 1 of the "Delineation
 

Documentation Sheet."
 

The project consultant (Mr. Fred Weber), a staff member of
 

CIEH (Mr. Ativon), and EarthSat scientists working on the Regional
 

Onchocerciasis Area Planning (ROAP) project in the Upper Volta,
 

Ghana, and Benin area, all familiar with actual Thround conditions
 

in the project area, provided information on agriculture and natural
 

vegetation cover for each delineated map unit. This is recorded in
 

Section 2 of the Delineation Documentation Sheet.
 

Landsat band 5 images were visually analyzed. For selected
 

images which contained a variety of tonal and textural signatures
 

indicative of varying ground conditions throughout the project
 

area, color composites were prepared and analyzed. Color composites
 

were useful for enhancing image information, thus improving upon
 

interpretation accuracy. An Addcol color viewing system was used
 

to produce color composite scenes. Information on natural vege

tation cover and agricultural intensity were recorded in Section 3
 

of the Delineation Documentation Sheet.
 

Based on an integration of the information contained in Sections
 

1, 2, and 3, each Landsat delineated map unit was categorized
 

according to agricultural crop type, cultivation intensity, and
 

natural vegetation cover in Section 4. All 154 "Delineation
 

Documentation Sheets" are available for reference at the CIEH
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Documentation Center. The final legend of the map includes these
 

three principal categories: 1) natural vegetation cover; 2)
 

cultivation intensity; and 3) agricultural crop types.
 

Alpha-numerical map symbols identify these three categories
 

for each map unit. For example, map symbol 76.4MiMsACt*3 indicates
 

that the area concerned is map unit #76, lies in vegetation zone 4
 

(Wooded Savanna), with millet, maize, and groundnuts as the main
 

crops and cotton at selected, relatively limited locations only,
 

with a high intensity of cultivation (over 60% of the total land
 

area cleared for cultivation). For ease of reference, the natural
 

vegetation categories are color coded and the cultivation intensity
 

is shown as differing zip-a-tone patterns.
 

1.2 	 Map Accuracy
 

In order to insure that produced maps were of the highest
 

accuracy obtainable consistent with the scale of the maps produced
 

and the data used, two categories of quality control procedures
 

were employed:
 

1. 	Those dealing with the mechanics of data transfer and de

lineation.
 

2. 	Those relating to the accurate analysis of Landsat data.
 

1.2.1 	 Accuracy of Mechanical Procedures
 

The mechanics of data transfer involved the transfer of
 

both point and area data in all categories of information
 

mapped from either existing maps or Landsat images to the
 

1:2.5 million scale and 1:5 million scale basemaps. The
 

accuracy of data transfer and placement depends on the accuracy
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of existing maps, and the method used to transfer informiation
 

from maps and images of varying scales to a consistent basemap
 

scale.
 

It was assumed that existing maps used as data sources
 

in this study were accurate with respect to information content
 

as well as data location, unless otherwise indicated by Landsat
 

interpretation.
 

Among the techniques and equipment used, a Bausch and 

Lomb Zoom Transfer Scope (ZTS) was employed which allows the 

operator to view an image and map in superimposition. The 

image can be optically magnified Ix to 14x with a continuous 

zoom system. It also has an optical stretch to compensate for 

image displacemients. The ZTS is a precision device, capable 

of achieving United States National Map Accuracy Standards in 

transfer operations. Additional optical projection equipment 

also was used which enabled the transfer of collateral map 

data to the basemap. 

As part of the quality control procedure, care was 

taken to insure that: 

" The smor'ce (existing data, Landsat, etc.) for the 

mapping was documentcd. 

" 
Map legends and border information were properly
 

presented.
 

" 	Relevant data were transferred from existing maps or
 

Landsat to the 1:2.5 million and 1:5 million scale
 

basemaps.
 

° 	Delineated areas were classified with the correct
 

identifying symbol, and delineated areas were closed.
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* 
Available point data were properly identified.
 

" Area and point identifying symbols were readable.
 

1.2.2 Accuracy of Landsat Analysis
 

Landsat analysis was an interactive process intended to
 

extend, update, and/or verify existing map data. In this
 

respect, Landsat in some cases provided information for improving
 

upon the accuracy of existing maps. Conversely, existing land
 

use/land cover maps were required in order to enhance the
 

accuracy of the Landsat image analysis. The degree to which
 

data was extracted through image interpretation depended upon
 

the land use/land cover category being interpreted, the adequacy
 

of existing collateral data (since no field work was conducted),
 

image season and overall image quality, and method of image
 

interpretation.
 

Standard bulk processed Landsat images, black-.and-white
 

at 1:2.5 million scale and color composites at 1:1 million
 

scale, were interpreted using manual interpretation methods.
 

The subsequent reduction of the interpreted data to the 1:5
 

million scale further minimized possible inaccuracies.
 

Interpretatiop accuracy deals with the classification
 

or idenltification of features on the ground from their appearance
 

on imagery. Interpretation accuracy has two parts: the
 

actual interpretation of the feature, and the classification
 

of the feature. Landsat imagery showed new land use/land
 

cover features heretofore unmapped or incorrectly mapped
 

because of lack of ground control.
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This mapping effort did not allow for in-field verifi

cation of the final map. The accuracy of the final map therefore
 

is considered as accurate as the original available data
 

sources.
 

As a test of accuracy, a comparison was made between
 

map unit delineations for the map accompanying this report and
 

those produced from computer-enhanced color composite Landsat
 

scenes 
(at scale 1:200,000) for the Regional Onchocercicsis
 

Area Planning project. 
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2.0 NATURAL VEGETATION COVER
 

The Savanna Region is divided into eight natural vegetation zones.
 

Each vegetation zone is derived from a classification of African vege

tation types created in 1956 by the Commission for Technical Cooperation
 

in Africa, South of the Sahara/Scientific Council. This international
 

meeting of specialists in phytogeography was held at Yangambi. The
 

method of classification is based on Keay and Aubreville's "Vegetation
 

Map of Africa," and several United Nations agencies and the FAO now
 

apply the Yangaibi classification (Weber, 1977).
 

The 1:2.) million scale Landsat MSS band 5 laydown which was the
 

principal data source for delineating the vegetation zones within the
 

project area illustrates in both striking and subtle gray tones the
 

natural vegetation zonation which occurs when moving from north to south
 

across the area. The location of the boundaries between adjacent vege

tation zones represents actual ground conditions and thus real changes
 

in vegetation as viewed from 920 kilometers above the Earth's surface.
 

The ground detail as viewed from the satellite has enabled the Landsat
 

analyst to refine and greatly improve the vegetation boundary detail and
 

locational accuracy which is frequently generalized in other ,regional,
 

small scale, vegetation mapping efforts. In view of CIEH's aim to
 

improve the utilization of water resources in the development of the
 

entire region, the value of geographically accurate information at the
 

regional level cannot be over-emphasized.
 

The legend of the map also contains a table which, for each vege

tation category, lists those trees, bushes, and grasses which are most
 

characteristic of that category (VITA, 1977). Grasses listed are taken
 

from a map and publication by J.H. Rattray (1960) entitled "The Grass
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Cover of Africa." The table also contains a series of phytosociological
 

sketches representing a ground perspective of the vegetation habitat.
 

Six major east-west zones or belts of vegetation are identified in
 

the West African Savanna Region. In addition, areas of Tropical Rainforest
 

were found to exist north of the southern limit of the Savanna Region.
 

This in fact constitutes a refinement of that limit. 
 Also, areas of
 

Mangrove forest are separately shown. The extent of each of the eight
 

vegetation areas as measured on the 1:2.6 million scale map edition is
 

shown in Table 1.
 

Table 1: Extent of Natural Vegetation Zones in the Savanna Region
 

Map 
Symbol 

Vegetation 
Description 

Extent 
(1000 ha) 

Percentage of 
Savanna Area 

1 
2 

Grass Steppe 
Tree Steppe 

10,687 
49,055 

2.3 
10.8 

3 
4 

Shrub Savanna 
Wooded Savanna 

84,209 
88,124 

18.5 
19.4 

5 Woodland 144,441 31.8 
6 Mosaic 57,067 12.6 
7 Tropical Rainforest 6,925 1.5 
8 Mangroves 1,059 0.2 

PN National Parks 	 12,984 2.9
 

TOTAL Savanna 	 454,549 100.0
 

Note: 	 The total land area is slightly less than the area used in Volumes 1
 
to 3 (4,562,547 km) 
 as major surface water areas are excluded here.
 

It appears that in all zones, the natural vegetation is replaced to
 

a varying degree by agriculture. The map provides information on how much
 

land is currently cleared for cultivation. Calculations based on average
 

values of cultivation intensity (resp. 15, 45, and 70 percent for categories
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1, 2, and 3 of cleared land) allow for an estimate of the surface area
 

cleared for cultivation. Table 2 indicates how much land in each
 

vegetation area still has its natural cover of forest and range.
 

Table 2: Actually Existing Forest and Range Vegetation
 

Map Vegetation Estimated Area Percentage 
Symbol Descripticn Not Cleared For of Vegetation 

Cultivation Zone Not 
(1000 ha) Cleared For 

Cultivation 

I Grass Steppe 9,084 85
 
2 Tree Steppe 45,202 92
 
3 Shrub Steppe 54,766 65
 
4 Wooded Savanna 46,613 53
 
5 Woodland 79,230 55
 
6 Mosaic 28,242 49
 
7 Tropical Rainforest 4,907 71
 
8 Mangroves 848 80
 

PN National Parks 12,984 100
 

TOTAL Savanna Region 281,875 62
 

Even though it appears that about 62 percent of the Savanna Region
 

is not cleared for cultivation, it should be noted that in vegetation
 

zones 3, 4, 5, and 6, which constitute 80 percent of the Savanna Region,
 

the forest and range vegetation only exists on slightly more than half
 

of the land.
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3.0 	 AGRICULTURAL LAND USE 

3.1 	 Crop Type Identification
 

Because Landsat coverage of the project area was principally
 

for 	the months of December, January, and February, most agricul

tural fields were fallow. Crop type identification for the project 

depended entirely upon collateral map data and the knowledge of 

project personnel familiar with actual ground conditions. 

The reader should not be misled into believing, however, that 

had high quality Landsat, iwacler been available during the height 

of the agricultural growinig season, it would have been possible to 

identify crop types using Landsal data alone. Any effort to 

identify crop types usingj Landsat woul d undoubtedly require, at a 

minilnum, rulti-tel~mporal dato (i.e., Landsat coverage for an entire 

growin g season), hi(Ijh ,ou liLy color enhanced images, and associated 

ground checkinj to est alish and verify image signatures. 

Selected color composite Landsat images of the project area 

were interpreLed as a check on the black-and-white interpretation 

and to resolve questions which arose during the MSS band 5 image 

analysis. The color composites provided more detailed information 

on ground conditions than the black-and-white scenes. Because of 

the larger number of colors and subtle hues, the color composites 

did, 	 therefore, improve the overall accuracy of the Landsat analysis. 

Each map unit cont.ains one or more letter codes, each code 

related to a specific crop type. From one to seven crop types may 

be listed for a tlivn map unit. The order in which two or more 

crop type codes are listed for a map unit is unrelated to crop 

dominance or economic importance for that unit. 
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In general, the type of land use, i.e., the crops grown, and
 

to some extent the methods employed, is adapted to and reflects
 

the latitude and length of the growing season. In the wetter areas
 

of the suuthern Savanna - the range of crops is greater, and with a 

relatively long growing season, higher yielding varieties are
 

planted. Crops include maize and long season sorghum and millet.
 

As growing seasons grow shorter progressively northwards, so do
 

crops and the crop varieties change. In the northernmost cropping
 

zones maize is not planted, and very short season sorghum and
 

millet (able to grow in as little as 55 days) are the dominant
 

grains.
 

3.2 Cultivation Intensity
 

Each map unit was delineated using the Landsat MSS band 5
 

laydown as the principal data source. The black-and-white band 5
 

prints show variations in gray tones and texture that are related
 

to density and composition of natural vegetation cover, landform
 

differences, and land use activity. For example, in an area of
 

dense vegetation cover, the Landsat tonal signature is medium to
a 


dark gray. Any efforts to clear the area of its natural vegetation
 

cover in order to, for example, cultivate the area for crops would
 

be noticeable on the Landsat image, especially during those times
 

of year when the agricultural land is fallow and bare soil is
 

exposed. Bare, fallow soil would image as a much lighter gray tone
 

than the adjacent, undisturbed natural vegetation cover. Variations
 

in image tone and texture alone cannot be used as the sole guide
 

for identifying agriculture versus natural vegetation cover.
 

Geographic location of a given land use activity is an important
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consideration when arriving at a decision during Landsat analysis. 

For example, areas around major towns are frequently subjected to 

intensive cultivation and associating town location with a surrounding 

light gray tonal signature would be an important analytical criterion 

for identifying and napping the area's land use activity. An 

analysis of the distribution of image tone and texture for a Landsat 

scene is useful for studying patterns of land use and land cover. 

In an area with a high population density, but with the population 

distributed among a large nuNber of towns and villages within the 

area, a characteristic regional pattern would be displayed on the 

Landsat iilage. In this case, the pattern would include bright or 

light gray tonal dots in a darker qray matrix with the dots representing 

towns or villages with associated intensive subsistence culti

vation, and the darker gray matrix being the hinterland with less 

intensive agriculture and a denser natural vegetation cover. 

Because map units delineated during this study were based on 

Landsat image pattern recognition as well as gray level of tones 

and textures, it was possible to assign a quantitdtive value 

relating to the percentage of the map unit cleared for cultivation 

at the time of satellite overpass. Three arbitrary ranges were 

selected: 

1. 	 0.. to 30- of the area was cleared for cultivation at the 

time of satellite overpass. 

2. 	 3L, to 60,, of the area was cleared for cultivation at the 

time of satellite overpass. 

3. More than 60. of the area was cleared for cultivation. 

The degree of accuracy of assigning a map unit to one of these 

three categories, and by which agricultural lands per se were 
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classified as such using Landsat analysis, is estimated by EarthSat
 

to be high, i.e., 90% to 100% in the following vegetation zones
 

where a good contrast between agricultural land and natural vege

tation is shown on the Landsat imagery:
 

Zone 2 - Tree Steppe 

Zone 3 Shrub Savanna
 

Zone 4 - Wooded Savanna 

Zone 5 - Woodland 

Zone 6 - Mosaic 

In the Grass Steppe (Zone 1) where rainfall is minimal, it was
 

difficult to distinguish between fallow cropland and areas devoid
 

of natural vegetation cover due to lack of sufficient precipi

tation. Also, in the Tropical Rainforest (Zone 7) where a dense
 

forest canopy is present, many of the crops grown are tree crops.
 

Rainfall is heavy in this zone and it was difficult to distinguish,
 

using Landsat imagery alone, between agricultural areas and natural
 

vegetation cover. In the Grass Steppe and Rainforest zones, map
 

accuracy with respect to cultivation intensity depended more
 

heavily on the knowledge and experience of the project consultant.
 

The three categories that indicate the intensity of culti

vation relate the total area cleared for cultivation to the total
 

map unit area. In a region where most cultivation is of the land
 

rotation (shifting agriculture) type, a variable percentage of the
 

land area is under fallow each year. Areas of fallow are, in West
 

Africa, areas of regrowth vegetation, i.e., of the vegetation which
 

springs up naturally when farm land is abandoned and no longer
 

weeded.
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Under present conditions of West African farming, extensive
 

culture with little or no use of fertilizers, a relatively long
 

fallow is needed to maintain soil productivity. The longer the
 

fallows, the greater the percentage of the total area which is
 

resting and the smaller the percentage under current cultivation.
 

As population pressures 	increased during the last half century, and
 

with increasing interest in the production of cash crops, both
 

fallow periods and the percentage of land not currently cultivated
 

tended to fall. For this study, itwas not feasible to separate
 

the land cleared for cultivation into areas that are farmed in a
 

particular year, and the recently abandoned farm areas. However,
 

data on areas farmed in 1976 were derived from the FAO Production
 

Yearbook (FAO, '78). The total areas cleared for cultivation,
 

arranged per vegetation zone, are shown in Table 3.
 

Table 3: Areas Cleared 	for Cultivation per Vegetation Zone
 
(In lO00ha)
 

Map Vegetation 
Symbol 

I Grass Steppe 
2 Tree Steppe 
3 Shrub Savanna 
4 Wooded Savanna 
5 Woodland 
6 Mosaic 
7 Tropical Rain-

forest 
8 Mangroves 

TOTAL SAVANNA 

From 0 to 30 

Percent of 

Area Cleared 

For Cultiva-

tion 


10,687 

41,959 

43,836 

25,487 

17,160 

6,119 

5,145 


885 


151,278 


From 31 to 60 

Percent of 

Area Cleared 

For Cultiva-

tion 


Nil 

6,974 


21,574 

24,632 


105,838 

31,026 


Nil 


174 


190,218 


More Than 
60 Percent 
of Area 
Cleared for 
Cultivation 

Total Area 
Cleared For 
Cultivation 

Nil 
121 

18,798 
38,005 
21,443 
19,922 
1,780 

1,603 
3,853 

29,443 
41,511 
65,211 
28,825 
2,018 

Nil 211 

100,070 172,674 
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Calculations based on average values of cultivation intensity (15,
 

45, and 70 percent respectively for categories 1, 2, and 3 of cleared
 

land) give an estimated extent of the areas cleared for cultivation per
 

vegetation zone (see Table 3). The total 
area cleared for cultivation
 

in the Savanna Region covers 173 million hectares or 38 percent of the
 

total land area.
 

According to land capability data developed in Chapter 6 of Volume 1
 

of this report series, about 80 million hectares are considered generally
 

unsuited to cultivation. They include loose, shifting dune sands,
 

shallow lithosols, and saline soils. Approximately 375 million hectares
 

are arable.
 

With National Parks covering 13 million hectares, and assuming that
 

most parks are in arable land, the total arable area is approximately
 

362 million ha. 
 The area which is now cleared for cultivation constitutes
 

almost half (48 percent) of this arable land, the remainder (189 million
 

hectares) is forest or rangeland.
 

It is assumed that, in general (except in areas of river blindness),
 

the farmers have selected the best lands of the Savanna for cultivation.
 

The three best categories of land (Capability Class 1, 2, and 3) cover
 

227 million hectares. 
 Poor land (Class 4) occurs in 149 million hectares.
 

Generally, these lands with light textured soils dominate in the more
 

northern, drier areas of the Savanna. It is considered likely that most
 

of the arable land that is not cleared for cultivation yet is Class 4
 

land, of poor quality.
 

A relatively si~iall area is actually cultivated each year for the
 

production of cereals, root and tuber crops, and pulses. 
 The extent of
 

the area harvested each year in all of the Savanna countries is given in
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Table 4: 


Country 


Benin 

Cameroun 

Centr. Afr. Emp. 

Chad 

Gambia 

Ghana 

Guinea 

Guinea Bissau 

Ivory Coast 

Mali 

Mauritania 

Niger 

Nigeria 

Senegal 

Sierra Leone 

Togo 

Upper Volta 


Estimated Percentage of Total Area Harvested
 
Per Country Located in Savanna Region
 

Percentage of Country Percentage of 
in Savanna Region Harvested Area 

- - - in Savanna 

94.5 94.5 
53.6 53.6 
97.7 97.7 
43.6 95.0 
100.0 100.0 
71.5 71.5 
95.0 95.0 
100.0 100.0 
54.3 54.3 
43.7 95.0 
17.3 95.0 
27.6 95.0 
84.4 84.4 
100.0 100.0 
38.4 38.4 
100.0 100.0 
100.0 100.0 
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the FAO Production Yearbook (FAO, 1978). 
 Many of these countries are
 

only partially located in the Savanna Region (see Table 4).
 

In order to estimate the area harvested in the part of each country
 

that is located in the Savanna Region, the harvested area was in most
 

cases assumed to be divided in the same ratio as 
the total land area of
 

each country. For example, 53.6 percent of Cameroun is in the Savanna
 

Region; it is assumed also that 53.6 percent of Cameroun's harvested
 

area is in the Savanna. For the Sahelian countries, Mauritania to Chad,
 

it was assumed that 95% of their respective harvested areas are in the
 

Savanna Region (see Table 4). On this basis, the areas that in 1976
 

were in cereals, roots and tubers, pulses, sesame seed and cotton seed
 

were computed (see Table 5). 
 The total area in the Savanna Region
 

utilized to produce these crops, both irrigated and rainfed, is approxi

mately 35 million hectares. About a 200,000 ha area 
is now under irri

gation (see Table 6 of Volume 5 of this report series) . Thus, the area 

harvested each year represents 8 percent of the total Savanna area, some
 

10 percent of the total arable land of the Savanna area, and 20 percent
 

of the area cleared for cultivation. This indicates that fallows last
 

an average of four years per year of cultivation. For details on areas
 

cultivated in Upper Volta, one is referred to a study by Remy (1970)
 

based on aerial photography of the period 1950-56.
 

Of particular interest is the situation in Nigeria. 
 This country
 

constitutes 17.1 percent of the total Savanna area, yet half of the
 

total harvested area of the Savanna (17.5 million hectares) is in Nigeria.
 

As a result, the bulk of the agricultural production of the Savanna
 

Region comes from Nigeria.
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Table 5: Areas of Different Crops in 1976 Per Country
 
In The Savanna Region 

(in1000 ha) 
(derived from FAO, 1978) 

Roots & Sesame Cotton 
Country Cereals Tubers Pulses Seed Seed Total 

BENIN 445 123 49 51 668 
CAMEROUN 423 299 79 32 833 
C. AFR. EMPIRE 173 308 11 46 132 670 
CHAD 
GAMBIA 

1,076 
72 

34 
2 

134 
12 

27 303 1,574 
86 

GHANA 
GUINEA 

583 
979 

458 
78 

90 
48 2 

4 1,135 
1,107 

GUINEA BISSAU 90 7 3 100 
IVORY COAST 400 358 7 2 35 802 
MALI 
MAURITANIA 

1,460 
179 

9 
5 

29 
34 

107 1,605 
218 

NIGER 
NIGERIA 
SENEGAL 
SERRIA LEONE 

3,035 
11,037 
1,084 

165 

31 
2,387 

24 
13 

837 
3,511 

50 
19 

194 

1 

12 
444 
44 

3,915 
17,573 
1,202 

198 
TOGO 334 110 75 7 8 534 
UPPER VOLTA 2,234 28 560 40 68 2,930 

TOTAL 23,769 4,274 5,548 319 1,240 35,150 
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3.3 Crop Production
 

An estimate of the prouduction of major crops is calculated
 

from data provided by FAO (FAO, 1978). On the basis of areas of
 

different crops as given in Table 5, the total production of these
 

crops was computed for each portion of the countries concerned that
 

is located in the Savanna Region, using 1976 yield data (inkg/ha)
 

given by FAO.
 

Table 6 lists the total production in 1000 metric tons of
 

cereal crops, roots and tubers, and pulses.
 

The main cereals in the area are millet, sorghum, maize and
 

rice, taking up about 48, 32, 16, and 4 percent of the total area
 

in cereals each year.
 

The most important tuber is cassava which takes up by far the
 

largest portion of the roots and tubers area.
 

Of the pulses, groundnuts and beans are the most important.
 

Table 6 shows that in the Nigerian part of the Savanna Region
 

about half of the total cereals and pulses are produced, and about
 

70 percent of the roots and tubers.
 

In addition, some 90,000 metric tons of sesame seed are pro

duced in the Savanna Region, two-thirds of it in Nigeria, and
 

lesser amounts in the Central African Empire, Chad and Upper Volta.
 

Also, some 700 to 800,000 metric tons of cotton seed are produced
 

in the region, primarily in Nigeria, Chad, Mali and Benin.
 

For data on the production of vegetables, fruits, fiber crops
 

and rubber, one is referred to the statistics given by FAO for each
 

country concerned (FAO, 1978).
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Table 6: Production of Major Crops in the Savanna Region in 1976
 

Cereals Roots & Tubers Pulses 
Country Yield Production Yield Production Yield Production 

Kg/Ha 1000 1.1T Kg/Ha 1000 MT Kg/Ha 1000 MT 

BENIN 
CAMEROUN 

658 
968 

293 
410 

7,201 
3,607 

886 
1,078 

373 
599 

18 
47 

C. AFR. EMPIRE 531 92 2,891 890 505 6 
CHAD 502 540 2,915 99 402 54 
GAMBIA 
GHANA 

936 
560 

67 
327 

4,000 
6,911 

8 
3,165 

233 
95 

3 
8 

GUINEA 
GUINEA BISSAU 

747 
1,184 

732 
106 

8,049 
4,615 

628 
30 

540 
600 

26 
2 

IVORY COAST 
MALI 
MAURITANIA 

838 
748 
367 

335 
1,092 

66 

4,495 
9,228 
1,087 

1,609 
83 
5 

625 
1,123 
278 

4 
33 
9 

NIGER 482 1,463 7,636 237 284 238 
NIGERIA 
SENEGAL 

649 
659 

7,164 
714 

9,982 
5,010 

23,827 
120 

224 
326 

787 
16 

SIERRA LEONE 1,427 236 3,287 43 537 10 
TOGO 850 284 8,096 891 300 23 
UPPER VOLTA 495 1,106 4,464 125 321 180 

TOTAL SAVANNA 15,027 33,724 1,464 
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SUMMARY
 

A summary of the land cover, land use and agricultural production
 

of the Savanna Region is given in tabular form (Table 7).
 

Table 7: Savanna Land Cover, Land Use and Crop Production
 

Land Use/Land Cover J0 hectares 106 metric
 
tons
 

Total Land Area 455
 
Natural Vegetation (Forest and Range) 269
 
National Parks 13
 
Arable Land 375
 
Non-Arable Land 80
 
Area Cleared for Cultivation 173
 
Arable Land not Cleared for Cultivation 189
 
Area Aarvested 1976 35
 
Area Harvested and Production of Cereals 1976 24 15
 
Area Harvested and Production of Roots and Tubers 1976 4 33
 
Area Harvested and Production of Pulses 1976 6 1
 

The accompanying map shows areas where there are obvious agricul

tural pressures on the land. The map thus sub-divides the region into
 

areas where potential problems exist, and identifies areas requiring
 

more detailed analyses. More detailed studies of smaller a-eas can be
 

accomplished, using field checking and larger scale (e.g., 1:250,000)
 

Landsat images which have been enhanced to show maximum information on
 

land cover and land use.
 

Should a Landsat data ground receiving station be built in Ouagadougou
 

in the near future, the usefulness of Landsat data as a regional planning
 

tool would increase dramatically. A seasonal monitoring capability
 

would then exist. This has important implications for identifying and
 

managing water resources throughout West Africa. Seasonal changes in
 

surface water bodies could be monitored as well as the process of
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desertification. 
 Using Landsat, maps showing areas undergoing severe
 

stress due to, for example, agricultural pressures, could be prepared
 

and used as management tools.
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LEGENDE 

ECTEUR 

VEGETATION DE FORET 
ET DE PARCOURS 1 

FOREST AND RANGE 
VEGETATION I 

TYPES DE CULTURES 
CROP TYPES 

N ZONE 

PES 

RE,fTY 

1. Steppe herbacge, Grass Steppe 

-

2. Steppe arboree, Tree Steppe 

Mi 

So 
Ms 

B 

Millet, Millet 

Sorgho, Sorghum 
Mais, Maize 
B14, Wheat 

ERS 3. Savane arbustive, Shrub Savanna 

I'4. Savane arbor~e, Wooded SavannaASA 

R 

Mc 
E 

P 

Riz, Rice 

Manioc, Cassava 
Autres plantes Aracines, 
Other Root Crops

rcilsGoudNt
Arachides, Ground Nuts
Plantains, Plantains 

5. Savane bois~e, Woodland 

6. Mosaique, Mosaic 

7. Fort dense humide, Tropical Rainforest 

F 

Cs 

Ca 

Cf 

T 

Se 
H 
G 

Arbres fruitiers, Fruit Trees 

Canne 6 sucre, Sugar Cane 
Cacao, Cocoa 
Caf, Coffee 
Tabac, Tobacco 

Sisame, Sesame 
Palmier Ahuile, Oil Palm 
Gomme arabique, Gum Arabic 

~ .8. MXMangliers, Mangroves 

Ct Coton, Cotton 

Aucune culture, No Crops 

indique la presence de terre st6rile; 
indicates the presence ofbarren land 

+ 

uniquement en des endroits s~lectionn~s 
et d'4tendue relativement limitde 
at selected, relatively limited locations only 
terre irrigu~e, irrigated land 

Parcs nationaux et r6serves, 
National Parks and Reserves 

Ii /Mc2 
13 
/)/,/,,/., // .

"%" ;/',2 /,, 

INTENSITE DE LA CULTURE 
CUL TI VA TION INTENSI T Y 

0%-30% du secteur dfrichi hdes fins 
agricoles 61 'epoque du31%- 60% survol Landsat. 

<," 3 0< 
>0 
>60% 

of area cleared forcultivation at 
the time of Landsat overpass. 

0 50 100 150 200 250Km. 

Les Associations de V6g6tation par 
Zone sont pr6sent6es en Annexe a 
la Carte No. 1. 
Vegetation Associations by Zone 
shown in attachment to Map No. 1. 

La carte a 6t6 6tablie en octobre 1978 par Earth Satellite Corporation, Washington, D.C.
Les unites cartographiques reprdsent~es ont 6t6 delimit6es 6 partir d'un levd Landsat MSS
bande 56 I'dchelle 1:2.500.000 (assemblage de photographies non-redress~es) de I'ensemble 
de la zone a I'6tude. La classification des unitbs cartographiques a k6 bas~e sur diversessources de renseignements, notamment: (1) les donn~es de cartes existantes;(2) I'interpreta.tion Landsat; et (3) les consultations d'experts familiers avec les conditions du terrain. 
Les images Landsat ont tobtenues par satellite entre 1972 et 1976 au cours de la p6riode
allant de novembre h mars. 
Avec l'autorisation de Michelin, les parcs nationaux et les r6serves ont 6t6 report6s de la 
carte Michelin no. 153 publi6e en 1975 hl'chelle 1:4.000.000. 

The map w7s prepared by Ea-th Satellite Corporation, Washington, D.C., in October, 1978. The mapunits shown were delineated from a I:2,500,000 scale Landsat MSS band-5 laydown (uncontrolledmosaic) of the entire project area. Map unit classification was derived through the use of multiple
data sources. (1) collateral map data; (2) Landsat interpretation; and (3)experts familiar with actualground conditions. Landsat imagery was acquired by the satellite between 1972 and 1976 during the
November to March time frame. 
With permission from Michelin, National Parks and Reserves were transferred from Michelin Map No. 
153, published in 1975at ascale of 1:4,000,000. 
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PHYTOSOCIOLOGIE 2 BUISSONS ET ARBRES HERBES 
PHYTOSOCIOLOGY BUSHES AND TREES GRASSES 
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'nniemtiti ptur)uereunt Sdhuriacl. 
Ceirapettandra (L.) (;aett. 

DicIrhniar'hs ifhntitraaIFirk.) Iluich. & )ali. 
3.l lia aticatfaSmith 

(helrarto udicn,s.p . Stapl" 
Pa i ctunt ntaximut JaLI. 

MosaTque 
Mosaic 

Lp/liraalata Ranks
Entatdrtrhragnrraspp. ('.c. 
Vl 'if slip. Jacq. 

(1'-inthe'a lappacea(L.) Desv.
I'ennveitein lpl. L.Rich,. e.g., pttrpurrettn dhuntadi. 

suha,gevilanIStn umacd) Stapf& C'.Iillublhard. 
htrddrltcc," (Lam.) Sted. 

Forit dense humide 
Tropical Rainforest 

Une large diversitd el un grand nomtbred'aibres, de 
baissons et de plantes rampante$ lavec un abondant 
soa-tage qui forment une couverlure vgittale trit 
dense do plusieurs6tage) so rencontrent dans Its 
zonesde fort tropicale humide. 
Alargoerity and nume of treat,bushes, andPnes twith a 
profuse understory forming a verydensvegetationcove,of 
erveralayers)occur intropical tainlorect arat. 

Dan le zones de lorist trolicale humnide,les adrte corIn 
tltuent esentiellenient la rotte de verdcue, tandis qtaela 
couvertte du solpar de plante, herbacmn nese rencon. 
Ire qua li ou le difrichement aiti elfeclatu.Certesitua 
lion ert caracibislique de la zone en mosalue. 
In densetainforett aims thetreecanopyit dominant, thusthe 
grasgroundcow ocurs only whereclearingsexist. Thisicchar. 
acteristic of the moraic area. 

Mangliers 
Mangroves . . 

Rhi/:c'ttrra spp. L. 

Les categories de vegetation naturelle seconfoment 3 celles 6Aux endroitsfavorables. At faearahlelocations,
6tablies A la confirence deYangambi tente en juillet.aoat 1956Thenaturalvegetation Categoriesconformto those ectabihed at tha Dans les plaines diinondation. Inlloodplainr.Yanambi Conferenceheldin July.Auost 1956 Dan le lieux humides. Inwet locations. 

2 Let croquis phytosociologiques repctsent/ se rapportent AI'hab. 
itat de lavgigtation, tel qu'observd sur le terrain. ANNEXI A LACARTE"een inthe field.sThephytomciological etches shownrelateto theegetation habitat at ATTACHMENT TO MAP UITILISATION ET COUVERTURE$ DES TERRES 
Dan%des cours d'eauronpermanents. Indry washes. VOLUME 6 

4 
Celtee-piceawailt e tibondantedans lepasmaisellea dispara CARTE No. LAND USE LAND COVERpar suite desinesions exerc~es parI'llevage. MAP NoLUA CThisws formerly abundant but hasdisappearedduetogralingpressure,r 
SolsPlanlourdsetlieprtlocbhur TIPPETTS A.k IIETT - Me CARTHY - STRATTON ENGINEERS AND ARCHITECTS 
/leaeeroils andmoremoift locals. 



Zl.-:-EATION DOCUMENTATION SHEET 

:EA (POLYGON) NUMBER 1 SIZE - 28.,119 SQ. km 
Northwestern part of project area in Mauritania. North of Aioun-

LDCATION el-Atrouss and Nema 

:'.',GE I.D. Path 220, 221, 222 Row 48 

- 3 description (collateral data) 
Desert vegetation area (CIA Map of Maurirania,1967). Wooded Steppe with 
abundant Acacia and Commiphora (Keay & Aubreville, 1958). Sahelian zone 
predominantly livestock, Basic food crop - millet and sorjhum (Atlas of 

Africa, 1973). 
 Scattered date palm (oasis) (CIA Map of Mauritania,1967).
N o n -a g ri c u l t u r a l roug heg r azi n g land (W o r ld At l a s ot A g r i c u l t u r e , l 9ib)s 


'-2 description (consultant) 

Desert; sand 


, eizription (Landsat analysls) 

Liphtu 
 of sandy minimail veeratlgo area. This is
judged to be the southern limit of the desert region and the polygon is 
principally desert and desert vegetation. 


F -- I clessification 
Crass steooe & Barren land 

No crops 

0 - 30% of area cleared for cultivation at the time of Landsat overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 2 7,20
 
SIZE sq. k.
 

LOCATION Northeast of Kiffa; West arid Lorthwest of Aioun-el-Atrouss
 
IMAGE 1.D. 221 Row 48-49
 

Area description (collateral data) 
Acacia savanna (CL Map of Mauritania, 1967); Sahelian zone-predominatly
 
livestock (Atlas of Africa, 1973). 
 Wooded Steppe with abundant Acacia
 
and Commiphora (Keay & Aubreville, 1958). Basic food crops-millet and 
sorghum (Atlas of Africa, 1973); Afolle' plateau area and raw mineral
o g u A a s o A f i , 1 9 3 ; A o l ' p t e u r a a d ra m n r l
soils of non-climatic origin (International Atlas of West Africa, 1971).
 
Scrub grasses and acacia dominate, occasional baobob-trees (Area Handbook
 
for Mauritania, 1972).
 

Area description (consultant) 
May be rock outcrop; parent material; lateritic-capped plateau
 
with steep escarpments
 

Area description (Landsat analysis) 

Landsat shows polygon to be plateaus with associated escarpments and 
some erosional outliers. Vegetation, probable Acacia and scrub types
 
occur here.
 

Final classification 
Grass steppe and Barren Land
 

No crops

0 - 30Z of area cleared for cultivation at the time of Landsat overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER SIZE 2,523 Sq. km. 
LOCATION. Southeast of Tombouctou 

IMAGE 1.D. Path 215 and 216, Row znd48 49 

Area description (collateral data) 
Acacia savanna and desert vegetation (CIA Maps of Mauritania and Mali, 

1967 and 1970 respectively): Wooded steppe with abundant Acacia and Commi-
phora (Keay and Aubreville, 1958); Non-intensive subsistence agriculture 
(Millet)- predominantly pastoral. Isohumic soils-reddish brown subarid 

snflu over aeoliin sanad (Tnrr, ,-onn Arlaq of Wjpt Afrrn_ 1971
 

Area 	description (consultant) 
Grass stege: erazing activity: submarginal farming: livestock razLine: 
nomadic herding. 


Area description (Landsat analysis) 
Vegetation is sparse in 
this area which is a transitional area from Steppe 

to Desert, agricultural activity is minimal;Grazing is problbly the dominant 

agricultural activiy.
 

Final classification 
Grass Steppp 

30-: 	 of area hi; Ken clcared fur cult ivatin it i_ of Land~ar 

07u r aoverpass.. __ 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 4__ SIZE- _ 	 69,019 Sq. kn. 
LOCATION Along northern border of project area in Niger 

IMAGE I. D. Path 205-211; Row 49-50 

Area description (collateral data) 
Woodland5, savannas and steppes with abundant Acacia and Commiohora
 
(Keay & Aubreville); Desert vegetation (CIA Map of Niger, 1962); 
Above the
 
northern limit of cultivation (CIA Mao of Niger. 1962: Non-arlculturai 
rough grazing land (World Atlas of Agriculture, 1976). 

Area 	description (consultant) 
Grass steppe area; practically no trees; drought - resistant bushes. 
Annual pasture dependent on rainfall; undeveloped soils - sandy - wind 
erosion & over grazing; no cropping; all water for animal & people is 
ground water for short periods. No intermittent streams. Extensively 
travelled by nomads and their herds. 
 Turegs - desert nomads.
 

Area description (Landsat analysis) 
The light tonal signature of Landsat band 5 indicates an area of minimal
 
natural vegetation and lowsoil moisture.
 

Final classification 
Grass steppe

No crops 

0 - 30% of area has been cleared for cultivation at the time of Landsat 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 5 SIZE 10,291 Sq. km. 

LOCATION Northwesternmost part of area north of Rosso & Senegal River 

IM.AGE I. D. Path 225 & 224 Row 48 

Area desciption (collateral data) 
Acacia savanna (CIA __]]9_72); Sohe1ian zan. - predominantly livestock 
(_las of Africo9O7 Woded Sepjee with abundant Acacia & Commiphora 

_lKeav and Aubrevile, Reddish :.ba soils over1953). br-,: aeulian 
_sands (International Atlas of Africa, 1971). Scattered gum arabic (CiA
Nap 1971). 

Area description (consultant) 
lot hes are towns; Dark areas Acacia Senegal (gum); Typical tree steppe. 

Millet raising between the dunes; same 	grazing. meg---water 


A'-,, ,ai.-cription (Lnclhat an3!, , 1 
Landsat band 5 has cottled signaure- white splotches in a dark-toned 
ratrix. This art. is transitional to desert. Northeast to southwest 
trending dunes over Srii vetation - Acaciaeii;t area. & Cmniphora 

_ probably dominate .I,lthe area is principally non-aericultural erayins 
I!'-i,- Cj- jr hi.- f th, ,dr-in- cl-= - ,-, p (Ar-= . }.,.t oia 1 


Senegal, 
 1974. 

FImal 	 classification 

_1ree steope

Mi 11r
L t 


0 -	 30% of area his !,'en cleared far cultivation at the time of Landsat 
overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 6 SIZE 15,075 Sq. km. 

LOCATION Northeast of Boghe in Mountania 

I.'AGE I. D. Paths 223 & 224 Row 49 

Area description (collateral data) 
Acacia savana (CIA ap of ountania.1967) Sahelian zone - predominantly 
livesiock (Atlas of Africa, 1973). Non-agricultural - rough grazing land 
(World Atlas of Agriculture, 1976), Raw mineral soils of non-climatic onr

__in, raw-mineral erosion soils over various rocks and immature hydromor
phic deposit soils overy clay-sandy to sandy clay'material-: (Inrernatinnal 

Atlas of West Africa, 1971). 

Area description (consultant) 
mp rnpo r phir relief- ma11 Psarpmpnrq rn ll n hl1l- gom pprn~n,, ed 

" .....shed-. orrAgionj! f"Inoding K 11l.,..ialSon palmo mp. nin - na -.y.pe 
agriculture; minor m ilet & sorghum. Localized grayina around intermit
tent water sources  sheep, goats, cover.
 

Area 	description (Landsat analysis) 

Band 5 shOwSnortheast/southwest trending dunes with sharp linear inter
face between lowland and plateau. Clouds obscur part of area. Area is 
drained by intermittent channels at scarp base. Agricultural activity not
 
observed. Probably a livestock area.
 

Final classification 

Tree Steppe
 
Millet and sorghum, and oases at selected relatively limited locations
 
onlv. 
0  30% of area has been cleared for cultivation at the time of Landsat
 

overpass.
 



DELINEATION DOCUMENTATION SHEET 

AE (OLGNNUER__________SZAREA (POLYGON) NUMBER 7SZE 364 Sq. km.3746 

LOCATION Northwest part of project area. Area surrounds Bakel, Senegal; 

Kiffa, Aoun-el Atrouss and Nema, auritania. 


IMAGE I.D. P.-h 222,223,221 Row 48 & 49 


Area description (collateral data)Ara c ,L a v n , a r a C L an o f Mni' a ran i n _ 19 6 7) _ . 1 1i s i s a , r.-, n 
(Acacia) area (Area Handbook for Muritania 1972). Wodcd Steppe with a-

bundant Acacia & Consiphora (Feay & Aubreville. I9U8). Saheiian oe 


predominantly livestock (Arlas of Afrira 
C,;.. Scart. redapawMap of Mountania, 1967). Non-agricultural roh 
palw,,(('TA

raz nm lang (n A t shhauats 
of Agriculture, 1976). West of 

l ArIa 
Kiffa: Isohuic reddish-brow substid soils. 

East of Klffa - raw mineral erosion over Ioils
varnq rn-k:alsn rr 

soils (International Atlas of West Africa, 1971). 


Area description (consultant)Tree steppe; annuals; Acacia; grazing; little farming except 
near the river in the south 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 8 SIZE 40,867 

LI 
 Lar 8na S q.ni.
LOCATION Northwestern art of project area in Mauriana. Surroundng 

Kiffa Aroun-el-Atrouss.
 

IMAGE I. D. Path 220, 221, 222 Row 49 & 50 

A r ea de scr ipt io n (c o lla t e r a l d at a ) 

let) - (Atlas of Africa, 1973). Acacia savanna with scattered gum

arabic production (CIA Map of Mauritaniaon1967)1 Wooded Steppe with
 

abundant Acacia and Commiphora (Keay & Aubreville. 1958).rural rough grazing land (World Atlas of Agric ulture, 1976).Non-agricul-
Raw mineral soils of non-climatic origin over various rocks or isohumic reddish
 

brown subarid soils over 
eolian sands (International Alas 
of West
 
Africa, 1971).
 

Area description (consutant) 

Not familiar
susbistence with area; tree steppe ; Hilly or mountain area. Peanuts &(Millet and sorghum). 

Area description (Landst analysis) 
Iiiht gray-white tonal sinature idiaes 
O'Ghorfaand KarA-ors Riversdrafn the 

es c a r p m e ts o c c u r h e r e . 

ared 

a. ,,=s. = 
bad 5 shows liht ray tones indi 

natural vep -o- -rtesindictive- f g o f soarsdu r o s heA r e I 
dunes cross thearea. Pe-~~nrn srams are non--dst-e,t- v,- nl-o 

the area. Area is transitional to desert. 

Final classification 
Tree steppe 

Milletand
0-_ITfrio-s rlear'd ft i'. 2 '_ the fir  of L-in., r oyvarjn-S 

Final classification 
TreeSteppesifiatio 
Millet, Sorghum,Peanuts 
0 - 30% of area has been cleared for cultivation at the time of Landsat 

overpass. 



DELINEATION DOCUMENTATION SHEET 

AREA SPOLYZONE39884910
AREA (POLYGON) NUMBER 39,884 Sq. km. 

LOCATION West of Nlafounke; northern limit of project area 

I1AGE 1.D. Path 217 & 213, Row 49 

Area description (collateral data) 

Acaia deer veetation (CIA Maps of Nauritania & Mal, 1967 

7


and 19 0 respect vely ; Wooded steppe with abundant Acacal and Commiphora 

(Keav & Aubreville. 195 )jj_ en-i:stensi'¢ subsistence (Millet)-predominantly 
pastoral. Desert soils over aeolian sands(International Atlas of W. Africa, 


Area description (consultant) 
Unknown area (Fred Weber, Auust 21, 1978). 


Area description (Landsat analyss) 

Ver.etation is spar, in this area which is a transitional area from Steppe 
to desert. itura ! is-minimal, a~tivtt',',and is the-inant agricultralAg:*c ativity Crazing prob ably dom-

inaist agricltitl a.tivitv. __being 

Final classification 
Tree steppe 
,*o crops __________ .... 
 cropsNo
is 30, of art.. hi. be-n cleared cult irt ion at the time of Landsat 
ov ripiss. 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER SIZE 4Q,7 ____ Sq. kim. 

LOCATION North of Hombori; South of Niger River 

IMAGE I. D. Path 214, 215, 216; Row 49 

Area description (collateral data) 

Predominantly pastoral; non-intensive subsistence (millet) (Atlas of
 

Africa, 1973); Wooded steppe with abundant Acacia and Commiphora (Keay 6 
Aubreville, 1958); Rddish-brown subarid soils over aeolian sands (International 
Atlas of W. Africa (1971). 

Area description (consultant) 
Tree steppe; Submarginal farming (Fred Weber, August 21, 1978): Livestock 

grazing area: nomadic herding.
 

Area description (Landsat analysis) 

cradineggra n _p ndict n -I aa nd y tntot a a dsert_gae iK9xs~t Aericulturei l r is J n i wi hr n gmninirsal with er~Jng 
the principal agricultural activity. Longitudinal sand dunes occur
 

within the area.
 

Final classification 
Tree steppe 

crops
0 - 30% of area has been cleared for cultivation at the time of Landsat 
overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 11 SIZE 15862 Sq. . 

LOCATION South of Tomboutou along Niger River at Niafounke 

IMAGE I. D. Paths 216 and 217 Row 49 and 50 

Area description (collateral data) 
Marsh grass & crops (CIA Map of Mali, 1958); Acacia savanna (CIA Map of 
Mali 
 196B)- Wood Steppe with Abundant Acacia and Co,,,lphora (Keay & Au-
breville. 1958). Rice and cotton (CIA Map. 1968):seils with pseudo-gley 
(Tntrnarirnal Arlaq of Wpqt Afri-h- 197 1
0
 

Area description (consultant) 
Tree steppe area (Fred Weber; August 21, 1978). 


Are3 description (Landsit analyss) 
The inland delta of the ;iger River is flooded at the time of this Landsat 
scene. Longittdinal east-west trending have flooded.dunes their swales 

Marsh .rasses. rice and 7otton are 
the 	 rincipal crops here. 

Fnal 	classification T r e e t e p p eF 
TreeTree 

Rice 	 and cotton at s lecteJ relatively limited locations only.00 -	 30"'p of ar -i h- ; bfTin clear dor 	 for cultivati,,nut at the timet of Landsatn31 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 12 SIZE 67,773 Sq:Ian. 

LOCATION Northern part of project area around Gao and Menaka 

IMAGE 1. D. Paths 212-213; Row 50-51 

Area 	description (collateral data)
 
Wooded steppe with abundant Acacia 
 and 	Commiphora (Keay & Aubreville, 
1958); Acacia savanna and desert vegetation (CIA Map of Mali, 1970).
 
Rice (Atlas of Afric, 1973); Rice and cotton; nomadic herding (CIA Map of 
Mali, 1970); Reddish - brown subarid soils
Atlas of W. 	 over aeolian sands (InternationalAfrica, 1971). 

Area description (consultant) 
Tree steppe - good pasture - and annarals; Acacia Naddiana; Balonytes;
 

some subsistence miller in southern nortion but. aiysv is ranreland. 
In north alurral system - serious wind erosion. 

Area 	description (Landsat analysis) 
Landsat band 5 shows this to be an area of sparse natural vegetation
 
ca It difficult, using band 5 to 

cover. is alone, distinguish between areas 
under intensive agricultural activity such as the rice/cotton area adjacent
 

to 
the Niger River and the nomadic hearding area south of Menaka. 

in al c la ssif ic a tion 
steppe
 

Millet 
- 60% of 
area has been cleared for cultivation at the time of Landsat
 

overpass.
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DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 15 SIZE 1,966 Sq. kn. 

LOCATION Northern east central section of study area; N.E. Nigeria, Korea-
dugu! :Ga'abi Rivers 

IMAGE I.D. Path 205, 206; 
Row 51, 52 


Area description (collateral data) 
Veg. Wooded Savannas & Steppes (Keay & Aubreville, 1958); Sudan savanna (CIA


Maps). 


Ag. Subsistence crops with co=ercial 
(Atlas of Africa, 1973); Non agriculture

& Rough Grazing Land with Trees (World Atlas of Agriculture, 1976). 


ioils Little leached gray ferruginous soils - hydromorphic facies over sandy

material (International Atlas of W. Africa, 1971). 


Area description (consultant) 

Tributary of the channel in 145. 
 Probably same remnant 
tree appears &
 
agricultural activity. 
 No peanuts. 


Area description (Landsat analysis)
Minor interior drainage system (incomplete). 
 Darktonal sinature indicative 
of trees and/or Stane sI "sgna1 -,,a i r 'f 

Final classification 
Tree steppe 


millet, _,crrons,{ruit 
 trees
31 - 6 of area h.,-,. ch. red for cultivation at the time of Landsat 
overpa_;_. 

________overpass.
 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER - _16 SIZE -_ 128,757- Sq. krn. 
LOCATION North Central section of study area; N. central Nigeria
 
LCTO fsuyae;N eta iei
 

IMAGE I.D. Path 199-209; Row 50, 51
 

Area description (collateral data) 
Veg. Wooded steppe with abundant Acicia & Commiphora; Woodland savanna & Steppe 

indiff'renrited relatively dry types (--ay & Abreville, 1976)._ _ 

Ag. Nor-azriculture & Rough Grazing Land (World Atlas of Agriculture, 1976) 
 Non-a,

riculture & Rough Grazing Land with trees; Traditional subsistence; Multi
crop subsistence & sedentary livestock 
irriat-ed rice: eo arabic (Atla,

of Africa, 1973). Grazing to 
some subsistence; Millet & Sorghum; peanuts
 

(CIA Maps)
 
Soils Brown & reddish-brown isohumic subarid soils with sesquioxydes (Inter

national AtlasArea description {cnutn)Lake Chad. of W. Africa, 1971).Aradsrpin(consultant No data east ofAfrica 191)hNaatd.so 

Tree stenne- norhine hot _erayir. Miner xeheat i , ,' ers- -. . 
dnn p-.pier with -r-_ I- s-1 f- 7-1- ri~ioidctn 

Area description (Landsat analysis)Only drainage present is interior, and not well defined. Over most of the 
area are light gray tonal signatures with north west - outhwest dunesindicative of sand & desert environment. 
There are some light gray tonalsignatures indicative of farming. East of Lake Chad is a;>ahdf; of south
west - northeast direction (Bahr el Gbazal). (Darkergray tonal sinature) 

Final classification 
Tree steppe
 

No_ crops________
Nocrops
 
O- 30%of area has been cleared for cultivation at the time of Landeat
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DELINEATION DOCUMENTATION SHEET DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 19 SIZE 5,145 Sq. kn. AREA (POLYGON) NUMBER 20 SIZE 12,673 S.ibt 

LOCATION West of Kiffa. Between O'Chorfa and Karakoro Rivers LOCATION South of Nema 

IMAGE I. D. Paths 221 & 222 Raws 50 & 49 IMAGE 1.D_ Path 219 Row 49 & 50 

Area description (collateral data) 
Area description (coflateral data)Wooded Steppe with abundant Acacia and Commiphora (Keay & Aubreville, 1958). 
 Wooded Steppe with abundant Acacia and Commiphora (Keay & Aubreville,
Acacia savanna (CIA Map af Mauritania, 1967). Sahelian zone-predominantly 1958), Acacia savanna (CIA Map of Mauritania, 1967); Some date palm.livestock; basic food crops-millet and sorghum (Atlas of Africa, 1973). 
 (CIA Man of Manrirania. 1967): Principally non-agricultural rough razing
The El As--aPlateau with raw mineral soils of non-climatic origin (inter land (World Atlas of Agriculture, 1976); 
Basic food cro2s - millet and
national Atlas of West Africa, 1971). Some millet, maize and sorghum sorghum (Atlas of Africa, 1973): Raw mineral soils of non-climatic origin(Area Handbook for Mauritania, 1972). over various rocks and Isohumic reddish-brown subarid soils (InternationalAtlas of West Africa, 1971); Low-yield dates (Area Handbook for Mauritania,
 

1972).

Area descrintion (consultant) 

Area description (consultant)
May be rock outcrop; parent material 
 Rock outcrop; no agriculture; grass steppe - Acacla, Balonytes 

Area description (Landsat analysisl 
Area description (Landsat analysis)

This is a plateau and associated escarpment region. Vegetation is sparse 
 Area consists principally of erosional outliers and dunes trending northand any cropplin-is ProbaSly scattered millet and sorphum Acacia is orobab- east/scuthwest. Area is dissected by several large intermittent straa.ly dominant natur-3 vegetation. 
Area is bounded on the east by aarea probable. steep escarpment; livestock mLigrationVegetation (natural) unknown. 
Dark to black tones could
 

be exposed rock.
 

Final classification 
Final classificationTree steppe and Rarren laad 

_Pn Tree steppe an___B___ land_No crops ___No 

crops
0 - 307 of area clered f-r 'iltivazion a, the ti-e of Landsar overpass. 0 - 30 of area cleared for cultivation at 
the time of Landsat overnas.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 21 SIZE 14,125 Sq. km. 

LOCATION Northern most part of project area east and west of Menaka, Mali 

IMAGE I. D. Path 212, 213; Row 49 

Area 	description (collateral data) 

Wooded Steppe with abundant Acacia and Cormiphora (Keay & Aubreville, 1958); 


Desert vegetation or Acacia savanna (CIA Map of Mali, 1970); Predominantly 

Pastoral non-intensive subsistence (millet) and nomadic herding (Atlas of 


Africa, 1973 and CIA Map of Mali, 1970). Reddish - brown subarid soil 


over aeolian sands (International Atlas of W. Africa, 1971). Ancient 


basement rock outcrops between Ansongo and Tillabere tChurch, 1974). 


Area 	description (consultant) 

Rock outcron area - eranites: Vegetation is tree steppe: Trees and bushes 

influence by shallow soils and constant overgrazing. No aariculture 

area of nomadic grazing. 

Area description (Landsat analysis) 

Landsat band 5 shows the area with alternating northeast-southwest trending 

black and white bands indicating hills or parallel dune ridges and swales. 

_Jh dark gray to h k r-,l iiaturp i mnsr p-bhlI iread - h 

low 	 reflorrancp of snil_ or rock- ortrronp on 

Fonl 	classification 
Tr e tpe ano Barton land 
No crops 

n - 30': of area ;ii:,,-en c ltared tor cult iva i,:i i the time of Landsat 

ovorpass._ov___r_ 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 22 SIZE 2,097 Sq. Irn. 

LOCATION Along northernmost boundary of project area northwest of Kiffa 

IMAGE I. D. Path 222 & 223; Row 48 & 49 

Area description (collateral data) 

Wooded Steppe with abundant Acacia and Couiphora (Keay & Aubreville, 1958)
 

Acacia Savanna (CIA Map of \(Mauritania, 1967); Isohumic reddish-brown 

subarid soils over aeolian sands (International Atlas of West AfricaL 1971). 

Tagant plateau area drained by intermittent streama (International.Atlas of 

WPqr Afr in 71q)- 'pr'ngn nandwp prn4A gnaR patnagp aha P-Ir 

raisin7 of some crops. Laree date nalm nlantations present (Area Handbook 

for MaU.rjtan"Iaj.172) 

Area description (consultant) 

Not 	familiar with this area
 

Area description (Landsat analysis) 

The 	distinctive interface between the desert and the plateau show up well
 

on the Landsat band 5. The plateau escarpment stands out well on the
 

imagery. Erorional outliers of the plateau also are striking. Vegetation
 

on the plateau appears to be sparse.
 

Final 	classification 
Barren land 

No crops
 

0 -	 30% of area has been cleared for cultivation at the time of Landsat 

p 	 c g. 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMABER 23 SIZE 49,241 Sq. km. 

LOCATION Northeast of Dakar; south of Senegal River. Southernmost limit 
approximately at Bakel.
IMAGE I. D. Paths 223. 224, 225 Rows 50 & 51 

Area description (collateral data) 

laooed Steppe with abundant Acacli and Coaaiphora. Souh .artof area 
wi~hln i-,dlndt. Savrn.na St e - lFdifferentiate

d ry types- (Keay
Aubreville, 1958). Acacia 
savanna 
(CIA Map of Senpeal & Gambia, 1972). 


.n,,r/ 1ton n -*n-ei"f -rMi, (Atlas of Afra. 19,3). 
Isnhu,mjX £nil, - rddialj-hrnw, .hbip ryoe. or eoliu, ari othe, 
s _teral
g#eraw mineral soils over various rocks (desert ablatr n
 
soils (InternaLional Atlas of West Africa, 1971). 
 (ray ferruginous soils 
iz, western portion. 

Area description (consultant) 
Open rangeland - steppe tree good gras; growth. Acacia sial A. Senegal, 

Balanites egypiaca
 
No peanuts' Only little mllet. Too dry
 

Area description (Uandsj: anj!,.is) 
Cloud cover in w-s-t.ern portion prevent-; g.od delineation of area differen-
tiation. In ea:;tern portion of polvgon agricultural activity appears 
to be 

minimal. hl eth ws.stern cloud - of)scured portion may be dominated by 
peanut/mLillet cr _in,-, the easter.n rnort Ion -ppears to he a ,j~ area. 
rAfew mjor ri (iralo,-r-ranhv.nc) roiss the area oward the Senegal
R i ver. 

Final classification 
Shrbsavanna 
Millet 

30 ares0 - of hsv; hcsn cleared fr cultivation at the tim,. of Landsat 

ov!r pass, 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 24 SIZE 1,934 Sq. km.
 

LOCATION 
 East of Matam outside of Senegal River Valley
 

IMAGE I. D. Path 223, Row 50
 

Area description (collateral data)
 

Wooded Steppe  abundant Acacia & Commiphora (Keay & Aubrevillle, 1958).
Acacia savanna (CIA Map of Senegal & Gambia, 1972). Date palm area (CIA
Maize (Atlas of Africa, 1973). Isohunic soils; brown sub-arid vertic
 
soils 
over clay material insuing from marls (International Atlas of West
 
Africa. 1971).
 

Area description (consultant) 

Not familiar with this area
 

Area description (Landsat analysis) 
Landsat band 5 shows medium gray tonal signature surrounded by lighter

2rPe TonaI diff erdio try he 1drfz_,- thf_.rhLzzd oVer/ 
use difference 

Final classification 
Shrub savanna 

._Millet, maize 
0 - 30% of area has been cleared for cultivation at the time of Landsat
 

overpass.
 

http:iralo,-r-ranhv.nc
http:anj!,.is
http:Savrn.na
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DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 27 SIZE 77,113 Sq. kn. 

LOCATION From Kayes northeast to Nioro du Sahel and eastward to Sokolo 

IMAGE I. D. Paths 218,219, 220, 221 Rows 50 & 51 

Area description (collateral data) 


Subsistence agriculture (millet & sorghum) with peanuts and cotton(Atlas of Africa. 1973)q (CIA Maps of Mauritania and Mali, 1967 and 
1970 respectively). Polveon - Drinrinally in Wooded Steope with Abundant Acacia and CoLphora area (Keay & Aubreville. 1958): Acacia say


(cTA Map
ntAc oMaVip r7ea. (earel& Arale ()TA2 apnf Ms, 
1970). 

Area description (consultant)
 
Not familiar with area; 
gettlng into shrub savanna; 

Subsistence agriculture 
- millet and sorghum 


Area description (Landsat analysis) 
Village and trails characterize this area. Much of 
the natural vegetation is gone in the western portion of the area. Most probably due 

to intensive subsistence agriculture. In the eastern portion of the 

area. villages and trails dot the landscape with subsistence arculture
 
concentrated around the villages. 
 Natural vegetation is a medium &rax 
rone chaarprisrir nf wood-. srenne with A ari, ,nd rnmr-i.phnr 

Final classification 
Shrub savanna 

Millet, sorghum 
- 30% of area cleared for cultiration at the time of Landsat overpass. 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 28 SZS.k
 

2 4 Sq. km.
 

LOCATION In the Sokola and Niono area of Mali
 

IMAGE I. D. Path 218, Row 50
 

Area description (collateral data)
 

Rice and 6tton 
(cIA Map of Mali, 1970); Wooded Steppe with abundant Acacia and Commiphora (northern part); Woodlands, savannas and steppes

undifferentiated relatively dry types (Keays & Aubreville, 1958)(southern

Part). Acacia savanna 
(CIA Mao of Mali, 1970): Vertisols with no external
 
-_drain gnonn-rumagolc topographic vertisols over clay all vIn
ternational Atlas of W. Afrtca. 1971). -


Areadescription (consultant)
 
Not familiar with the area.
 

Area receives internal drainae. 
Lare regularly shaped agricultural
 
area  probably rice paddies (Intensively cropped area).
 

Shrb vanna
s 


Shrub savanna 
Irrieated rc& 
Greater than 60% of area has been cleared for cultivation at the time of
 
Landsat overpass.
 

0 



_______ 

DELINEATION DOCUMENTATION SHEET 

AREATA 
AREA (POLYGON) NUMBER 29 SIZE 8,849 Sq. kn. 

LOCATION In the Sokalo and Niono areas of Mali 

IMAGE I. D. Path 218, Row 50 

Area description (collateral daa) 
Rice and Cotton (CIA Map of Mali. 1970); Irrigated Cotton (Atlas of Africa, 

1973). Wooded Steppe with abundant Acacia & Commiphora (northern part); 


Woodlands Savannas and Stepes - undifferentiated relatively dry tVoes
(Keay & Aubreville, 1958); Acacia savanna 
(CIA Map of Mali, 1970). Ver;5.1 

soils with no external drainage; non-rumosolic topomorphic vertsols over
oly ai noiexternatdinaelasnofruoAorica 
 91).c rtio r 
clay alluvium (International Atlas of W. Africa, 1971). 

Area description (consultant) 

No t f a mi l i ar w i t h t he a re a 

Area description (Landsat analysis) 
Distinctive white to 
light gray tonal signature. This correlates well with
 
the soil type and the cropping practices (e,.g.) irrigated cotton in this area. 


Final classification Shru savnnaFinal 
Shrub savannaShusana
Irr Jgated c ot ,. rice at selected relativel y limited locations onlySh 


Creater thin 60 of area has been cleared for cultivation a, the time of 

Landsat overpss. 

DELINEATION DOCUMENTATION SHEET 

DOCUMENTATIONSZ____30
AREA (POLYGON) NUMBER __ __30 S:ZE - 6,128 Sq. kn. 

LOCATION Around anal east of Segou, Mali 

IMAGE I.D. Path 217-218; Row 50-51 

Area description (collateral data) 
Woodlands, savannaj, and steppes - ,indifferentiated relatively dry types
 
(Keay & Aubreville, 1958); Tallgrass savanna, brush and cultivated vege

tation (CIA Map of Mali, 1970); Rice. cotton are dominant (Atlas of Africa,
 
21973:CIA Mao of Mali: 1970). Mineral hydromorhir soilq with psedogley and leached gray ferru inous soils (International Atlas of W. Africa,
 

1971). Marsh grass and crops (CIA Map of Mali, 1970).
 

Area description (consultant) 
N o t f mii a r w t a r e a Not familiar with area
 

Area description (Landsat analysis) 

White tonal Landsat signature with mottled mediumgray tones. This id
cates an intensively cultivated area. 
Along the Niger highly reflective
 

tonal signatures are 
indicative of possible rice cultivation.
 

classification 

n a
Riceuandsacotton at selected relatively limited locations only; peanuts
 
Cr, "or than 60% of area has been cleared for cultivation at the time of 

Li-- ijt 
_ _ 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 31 SIZE 1 _,50 _ Sq. km. 

LOCATION Around and west of Mopti 

IMAGE I. D. Path 216-217; Row 49-50 

Area description (collateral data) 
Woodlands. savannas and steppes - undifferentiated relatively dry types; 

Wooded steppe with abundant Acacia and Commiphora (Keay & Aubreville, 1958); 

Marsh grass and crops 
(CIA Map of Mali, 1970); Mineral hydromorphic soils 

with pseudo gley (International Atlas of W. Africa, 1971); 
Rice and cotton 

(Atlas of Africa, 1973; CIA Map of Mali, 1970). 


Area description (consultant) 


Sand marsh, scrub brush observed from airplane. Marsh areas. Good re-

clamation potential. Collateral data may not be accurate.
 

Area description (Landsat analysis) 
The dark gray to black tonal Landsat signature indicates extensive flooding 


within the Niger Inland Delta. Marsh grasses characterize the area and rice 

and cotton are the dominant crops. 


Final classification 
Shrub savanna 


Rice, cotton, millet, sorghum 

31 - 60% of area has been cleared for cultivation at the time of Landsat 

overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 32 SIZE 14,649 Sq. kn. 

LOCATION North of fnen,,,za, Fast of Mont 

IMAGE I. D. Path 216. Row 49 

Area description (collateral data) 
Wooded steppe with abundant Acacia & Commiphora (Keay and Aubreville, 1958); 
Acacia savanna (CIA Map of Upper Volta, 1968); Predominatly pastoral (north
ern part). Non-intensive subsistence - Millet; Bandiagara plateau and out
fiers - non aricultural on the plateaus (R. J. Harrison Church. 1974). 
Rnw mi-ral -l n f non-rljat1, origin o- ir-i,, -rleq (Tnt-rinnn
 

Atlas of W. Africa, 1971).
 

Area description (consultant)
 

Shrub savanna; Use above description
 

Area description (Landsat analysis) 
The Bandiaga.a Plateau and its steep escarpments show up well on the Land
sat band 5. Agricultural activity on the plateaus is minimal due to the
 
poor soils and water supply.
 

Final classification 
Shrub savanna
 

Millet
 
0 - 30% of area has been cleared for cultivation at the time of Landsat
 
_verpass.
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DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 35 SIZE 7 55,058 Sq. ki. 

LOCATION East of Tillaberry, Niger 


IMAGE 1.D. Path 211-212; Row 50-51 

Area description (collateral data) 
Wooded steppe with abundant Acacia and Comiphora (Keay & Aubreville, 
1958): Acacia savanna (CLk Map of Nier, 1162); Peanuts, millet and sorghum
(CIA Hap of Niger, 1962); MIulticrop subsistence and sedentary livestock 

(Atlas of Africa, 1973). 
 Non or little leached gray ferruginous soils 
over aeolian sands (International Atlas of W. Africa, 1971). Level plains 
of soft sandstones and clays with same laterite crossed by wide relic river 
valIys known as dallols, Acacia and bor.ssus palms line banks. Myrrh 
(Church, 1974).

Area description (consultant) 
Wooded savanna; fair amount of shallow soils over thf k laterite; hard to 
Qet war~r: ,illet and locally owned lvestock. Escape area for herds in 
north during dry time. Cash crop - peanuts. Some ma tino, mango, and 
fruit trees (citrus). Moderate cultivation except for low lying farm areas. 
50% of area under cultivation. 

Area 	description (Landsat analysis) 
Agricultural actvity appears spotty thisin area. Toward the north the 
wide relic river channelq appear to be filled with sandy soils unsuitable 


for large scale agricultural production. 


Final classification 
Shrub savanna 

Millet, sorghum, peanuts31 -	 60% of area has been cleared for cultivation at the time 	of Landsat 
overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 36 S-ZE 8,062 Sq. kn.
 
LOCATION 
 Along Niger and Sokoto Rivers
 

IMAGE I. D. 	 Path 208 Row 51; Path 209 Row5l ; Path 210 Row 52 

Area 	description (collateral data)
 
Wooded 
 steppe with abundant Acacia and Commiphora and Woodlands, 
Savanna and Stenoes with undifferentiated dry types (Keay
Aubreville.- 58). Irrigated rice, peanuts and cotton 

and 
(Atlas of 

Africa, 1973; CIA maps of Niger and Nigeria, 1962, 1972).

Little leached gray ferruginous soils over aeolian sands or 
mineral hydromorphic soils with deep gley (Internationai Atlas 
of West Africa, 1971). 

Area 	description (consultant)
 
Rice irrigation schemes and in
sugar cane southern part; good
irrigation potential; grass- thick perennials; good Borassus 
arpa 

Area description (Landsat analysis) 
A band of light gray to white tones adjacent to the Niger and 
Sokoto Rivers indicates intensive cultivation. The white, highly
light grayreflective tonestones areare believed ie riceprobably peanuts and


to while the bright or
cotton cultivation.
 

Final classification 
Shrub savanna 

Millet, sorghum, peanuts 
Greater than 60% of the area was under cultivation at the time 
of Landsat overpass 



DELINEATION DOCUMENTATIONI 

AREA (POLYGON) NUMBER ___ 

SHEET 

.37 - SIZE 9,635 

DELINEATION DOCUMENrATION 

AREA (POLYGON) NUMBER 

SHEET 

38 _SIZE 14,649 Sq. km. 

LOCATION 

IMAGE I.D. Path 210/211 Row 49 

of !e 
Sq i.--38 

IMAGE I. D. 

N rth cen ral 

Path 209/210 

s c 

Row 

in of 

50/51 

atW 
14,649_SIE________ 

" NiNer 

Area description (collateral data)Veg. Wooded Stee with a n Anl_ ac& Commohora_Qepv &-Aubreville, 1958). 

Sudauda Savanna 
aSudanAg. Semi-desert (Atlas of Africa 1973) Non-agricultunal Ru Grazing Land 

(Worldttlas of Agriculture 1976) Grazing (CIA)Soils Reddish brown subbarid isohumic Soils-modalfacies over eolian(International Atlas of West Africa 1971) 

Area descriotion (consultant) 

Shrub savanna; has grazing pressure throughout 67 & 71 , non-agricultural;Rgoodgrazing area. 

Area description (collateral data) 
Veg. l'ooded steppe with a6-A~ri Ac_.ci Cmmp s/(_ex &Luxevl1I 958). 

(CIA)___Savanna (CL)Ag. Semi-desert; cotton; Rice-irrigated (Atlas of Africa 1973) Non-agriculture 

&Rough Grazing Land; Non-ag. & ROL with trees (World Atlas of Agriculture 
; 

1976) Cotton; Grazing (CIA)
Soils Reddish-brown sub arid isohumic soils-modal faes, over eolian sands;little leached gray ferruginous soils-modal facies over sady materials 

(International Atlas of West Africa 1971)Area description (consultant) 

.juntains - dark areas on Landsat are ridna i-c r areas apriPulrore -good alluvial soil- basic staple cro - miler.nuch panuts, little coton, 
manioc, cassava. Very intersected valley agriculture systems:Relativelyagricultural area; livestock - domestic & nomadic. TheMajya*; Shrub savanna. 

Area description (Landsat analysis)Little to no . Mostly mediumgray tonal signatures indicative
Litet odrainage.ofgrass. Some evidence of dunes. Ononesmal areaof liht tonal

signature indicativ, of farming detected. 

Final classification 

Final classificationShrub savanna 

0 - 30% of area has beeo cleared for ctltivativn at the time of Landsat 
overpass. 

Area description (Landsat analysis) 
drainageEvienc of~moeaedn enritic-initerior -aeindiiix L 

some relief. In r. Lny instances, meiuEmeray tonalsignatures indcativ 
orass anear n coolunction with thodrainageneworkserroeene by anarrow hand of dark tonal signatures indicativeof forestlight stri-tions indicative ofblowing sand. Not many light tonal sign
tures indicativeof farrng. 

Final classification 

Shrub savannaMillet, peanut,ctton, cassava 

31- 60 of area has been cleared for cultivation at the time ofLadsatoverpass. 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 39 SIZE 102,348 Sq. km. 

LOCATION North Central section of study area: N. central Nigeria
 

IMAGE I. D. Path 199-209; Row 50, 51
 

Area description (collateral data) 

Veg. Wnoded trpnpp with abundant Acicia & Coihora; Woodland savanna & Step-

undifferentiated relatively dry t-pes (Keay & Aubreville, 1976). 


Ag. Non-agriculture & Rough Crazing Land (World Atlas of Agriculture, 1976); 

Non-Agriculture & Rough Grazing Land with trees; Traditional subsistence; 


Multicrop subsistence & sedentary livestock; irrigated rice; gum arabic (Atlas
of Africa. 1973). Grazing to soe subsistence; Millet & Sorghum; Peanuts 


ofTAfric- 1 . GSoils 


Soils - Brown & reddish-brown isohumic subarid soils with sesquioxydes (Inter-

Area description (consultant) national Atlas of W. Africa, 1971). .No data east of
 
Lake Chad. 


Tree ste .. nothingbu4-grazing; Minor wheat in Lake Chad area with polders
dunes Dumped with water. Too small for Landsat resolution detecting.
 

Area description (Landsat analysis) 


Only drainage present is interior, and not well defined. Over most of the
 
area are light pray tonal sinatures sith north west - southwest dunes 

indicative of sand & desert environment. There are some light gray tonal 


signatures indicative of farming. East of Lake Chad is a wadi of south
west - northeast direction (Bahr el Ghazal), (Parker gray tonal signature)
 

Final classification 

Shrub savanna 
Hillet, peanuts. irriated rice 
Greater than 60% of area ha bee.n cleared for cultivation at the time of 

L,3ndsat overpasr. 

DEL!NEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 40 5,866
 
- SIZE 5_6 Sq.ks.
 

LOCATION-
 North central section of study area, N. Central Nigeria
 

IMAGE I. D. Paths 206. 207: Row 51 

Area description (collateral data) 
Veg. Woodland, Savanna & Steppe undifferentiated relatively dry types (Keay &
 

""
 

Aubreville, 1958); Sudan Savanna (CIA Maps)
 
Ag. Subsistence crops with commercial (Atlas of Africa, 1973); Non-agricul

ture & Rough Grazing Land; Non Ag. & RGL (World Atlas of Agriculture, 1976).
Ground nuts (CIA Maps)
 

LiTrrle leached erav ferruginous soils - modal facies over eolian sands 

(Internarional Arias of W. Africa. 1971).
 

Area description (consultant) 
Not familiar with area. 
Shrub savanna
 

Area description (Landsat analysis) 

iighrtg'y tnf1a dup,-re ncatve ofrcula A few trations in suth
 
indicative of sand dunes Scattered circular shaoed dunes throuh area.
Evidence of braided stream channels, perhaps now dry.
 

Final classification
 
Shrub savanna
 

peanuts, cotton, millet, sorghum
 
30 - 60% of area has been cleared for cultivation at the time of Landsat
 

overpass.
 



DELINEATION DOCUMENTATION SHEET D-L!K-EATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 41 SIZE 56,631 Sq. km. 
LOCATION Eastern central section of the study area; N.E. Nigeria; S.W. ofLake Chad 

IMAGE I. D. Path 204, 205, 206, 207; Row 50, 51, 52, 53 

AREA (POLYGON) NUMBER 42 

LOCATION East central section of 

IMAGE L D. Path 204; Row 52 

SIZE 1,478 Sq. km. 

study area; N.E. Nigeria; S.W. of Lake Chad 

Area description (collateral data) 

Veg. ,d lcp_ itbundant Acaia & Cotpohora* Wii!. md Savunia & Steppe-
undiffgrentiated relatively dry tves (Keayf. Aubrevfioe_958); Short 
grau;s savanna Sudanpsavanna; Tal lirass savanna (CIA Mosj. 

Ag. Subsistence crop with connercial; cotton; rice (Atlas of Africa, 1973); Non-riculture & rough grazing land; N-A. & RGL-w-ith tr es; Arable land -

1QOnfQ hP,-r-,rq (Lrh Arlaq of Agriultre,. 1976) 
Soils - Little leached gray ferrupinou$ soilsj.Igomrphic vertisols (International 

Atlas of W. Africa, 1971). 
Area description (consultant) 

Wooded savanna: Peanuts, sandy soils 

ag-

Area description (collateral data) 

Veg. Woodland Saxanna & Steppe undifferentiated relatively dry types (Keay & 
Aubreville, 1958). Sudan savanna (CIA Map). 

Ag. Non-agricUlture & Rou h Graj,ivL.an1 & Trees (World Atlas of Agriculture, 
1976); Subsistence crops & Commercial (Atlas of Atrica, 1973).

Soils Modal facies - mineral hvdromorphic soils with pseudo-gley & with spots 

and concretions; little leached gray ferruginous soils with sesquioxydes 
modal facies over eolian sands (International Atlas of W. Africa, 1971). 

Area description (consultant) 

Not familiar with area 

Area description (Landsat anahistl 
Ni defined draina_, network detected in northeastern sectin adjacent to 
Lake Chad. Itere _I 6 to medum grav tonal signatures with some N.E. -
S.W. direction striations indicative of sand dunes and some areas of farming 
or grass vegetation. In the southern sections are predominantly light 
tonal sijnatures indicative of rather intenslive farming, such as rice & 
grou:nd nuts. 

Final classification 
Sh rub s a va n na 

Millet, peanuts 

Greater than 
60" of area has been cleared or cultivation at the time of 

La:1 1 a t overpa ss. 

Area description (Landsat analysis) 
No drainage network detected. 'rudoTinatelv mediu tonal signature 
indicativ1 of . ' tii nt of l1igt tonal si narr 
indiativ ef f 

Final classification 
S h r u s va n n a 

Susa
 
Millet, sorghum, peanuts, irripated cotton
31 - 60% of area has been cleared for cultivation at the time of Landeat 

overpass. 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 43 SIZE 2S_. km_. 

LOCATION_ East central section of study area; Cameroun & Nigeria: BabakoC 
& Kelo 


IMAGE 1.D. Path 204, 205; Row 52, 53, 55 

Area description (collateral data) 
Veg. From south to north: Wooland Savannas & Stenpe - undiff-reniated re~l.-

tively moist types; Northern area  with abundant Isoberlinia doka & I. 

dalzeilii; Woodland, Savanuna & Steppe 
- undifferentiated relatively dry types;
Wooded Steppe with abundant acacia & Commiphora (Keay & Aubrevllle, 1958). 
Mixed Savanna & Scruh fraqxl-nd & rrnps -me 
 ...... : tall-

.grass savanna (CIA Maps). 


Ag. Mostly millet & subsistence farming: some cotton & cotton -eed 
peasuts

(Atlas of Africa, 1973); Rough grazing land & Rough Grazing Land with Trees
 

Area description (consultant) (World Atlas of Agriculture, 1976) ; Cotton (CIA Maps). 
SoIr - m- ley oji, 

facies along Benue River; Topomorphic 6 Lithomrphic 
medium desaturated ferallitic soils & Halomorphic soils. 

Shrub savanna little agriculture - subsistence millet: some Niebe bpans 
some peanuts. Good grazing potential grazing land now. 

Area description (Landsat analysis) 

Low density drainage, Z!Ostlv 
rediun Pray tonal si~nrurps fndicative of 
grass; scattered light tonal sinatures (farming) & a few dark tonal sirma-
tures (burns). Very few significant forest signatures (Dark gray). 
 Small 
relatively evenly distributed light area on darker background indicative of 

sand dunes.
 

Final classification 

Shrub savanna 

Millet, sorghum, irrigated rice, peanuts 

31 - 60Z of aria h.s Ieln haredl fur cultivarIoan at hc ti-e of .andsat 
overpass. 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 447,013 
- SIZE_7013 

Sq. km. 

East central section of study aea; N. Cameroun; South of Lake ChadLOCATION 

IMAGE I. D. Path 203; Row 52 

Area description (collateral data) 
Veg. Wooded Steppe with abundant Acacia & Commiphora; Woodlands, Savanna, &
 

Steppe - undifferentiated relatively dry types (Keay & Aubreville, 1958);
 
Marsh or swamp; savanna (CIA Map).
 

Ag. Rough Grazing Land; No-agriculture & Rough Grazing Land with Trees 
(World
 
Atlas of Agriculture, 1976); Association of 
traditional and Commercial
 
crops (Atlas of Africa, 1973); Mixed subsistence/grazing (CIA Map).
 

Soils No data
 

Area description (consultant) 

Dense riparian vegetation along rivers; 
Flood plain grassland with marsh 
veerat-ion & nther gras . Sire cultivaton, 

Area description (Landsat analysis)
 
Are.a of major hraided stream dranage m-c, I 
 qke Chad. Mrly dark tonal 
sipnatures indicative of flooded land wet soils as indicated on ONr
 
charts. 
 Some medium to dark tonal sienaures some distance fro major
 
channels could indicate grass.
 

Final classification 
Shrub savanna
 
Rice. sor h Uq 
31  607 of area I's hopncl1 -r for -1relIvtion at the time nf T-nd r 
overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 45 SIZE 6,718 Sq. ks. 

LOCATION East central section of study area; Chari River 


IMAGE I. D. Path 201, 202, 203; Row 52 

Area descript.;(n (collateral data) 
Veg. Woodland, Savanna, & Steppe - uutdiiferentiated relatively dry types 


(Keay & Aubreville, 1958). 


Ag. Non-agriculture & Rough Crazing 
Land with Trees: Rouph Crazlny Land 
(World Atlas of Agriculture, 1976); Fraditional & Comercial (Atlas of 
Africa, 1973); Grazing (CIA Haps). 


Soils No data 


Area description (consul;ani) 
Fice or open rrass along riparian systems. 


Area description (Landsat analysis) 
Portion of Chari River .yqr.m- Scutrtrrd light rtonal n Enarrpq .i,, river 
Indicative of Intensive fai " e"um gray tonal ginir,,rpq indira~e 

of graas mixed with some darker gray. Tonal signatures indicative of 


forest vegetation or moist soil, as 1ndirnr(,d on ONC hetS, 


Final classification
Filcascaona 

Shrub savanna 


31 - 60, of area ha been clearel for cultivationr rhe t 

overpass. 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 46 SIZE 12,617 Sq. km. 

LOCATION East central section of study area; S.E. of Lake Chad
 

IMAGE 1.D. Path 201, 202; Row 52
 

Area description 'collateral data) 
Veg. Woodland. Savanna, & Steppe - undifferentiated relatively dry types: 

Wooded Steppe with abundant Acacia & Commiphora (Keay & Aubreville, 1958). 
Ag. Non-agriculture & Rough Grazing Land with Trees* Rough Gra~ina Land
 

(World Atlas of Agriculture 1976): Traditional subsistance & commercial
 
(Atlas of Africa, 1973); Mixed subsistence & grazing (CIA Maps).
 

Soils No data
 

Area description (consultant) 
Dense shrub savanna; Rice along river. Minimal subsistence - millet and
sorghum. 
Local goats and sheep.
 

Area description (Landsat analysis) 
Low density drainage. 
 Some scattered light tonal signatures indicative of 
farming, especially along river. Medium tonalPray lignarireq indlirnari 
of grass and dark gray tonal signatures indicative of forest vegetation. 

or possible wet soils, as indicated on the ONC charts. 

Final classification
 
Shrub savanna

ille , sorghum , irriated rice
 

0 - 30% of 
area has been cleared for cultivation at 
the time of Landsat
 
overpass.
 



______ 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 47 SIZE 
36 

, 
0 1 

7 Sq. km. 

Sq.Ekm.AREAYGPLYGON)MUMBER 

LOCATION EasL central section of study area: S.E. of Lake Chad 
IMAGE 1. D. Pa9th,201, 202, 

Area description (collateral data) 

Veg. Woodland Savanna L Steppe - undifferentiated relatively dry types; WoodedSteppe with abundant Acacia & Commiphora (Keay & Aubreville, 1958).

Ag. Rough erazing land (World Atlas of Agriculture, 1976): Traditional subsis-
tence & some commercial (Atlas if Africa, 1973); Mixed subsistence & graz-


ing (CIA Maps) 


Soils No data 


Area desciiption (consultant) 
Shrub savanna; marginal millet; mainly livestock. Recession agriculture some sorghum. Heavy brush - similar 127Ato except a little drier. 

Area descriptior tLandsat analysis) 
Mjde' te density drainage - undefined pattern  internal drainage intoLake
,'!.ad. Mostly light tonal signatures indicative of farming and 	 medium gray
tonalsignatures indicativeof rass; these to signatures are very con-
plexly Interinted esecially alone the BnhrFr-g. Tn thp norhern 
section of the map unit; these signatures have more generally defined do
malns; however, cloud cover obscures 
it somewhat. 
 Flooding indicated on

IGN 	map 
 in area adjacent to 
Bahr Erguig.


Final classification 

Shrub savanna 
Millet, sorhum 

-	 iii~i-'ice0overpass. 	 30% oorfcutiv~tiurea hA b'eu leared ofLandsp30% of aroa ha;ben _ Cleared for culivatider .. 

DELINEATION DOCUMENTATION SHEET 
AREA (POLYGON) NUMBER 48 	 107,264 

4 SIZE S0726.~lre 

LOCATION North eastern section of study area; S. Chad 
I0; Row 	 51, 52, 53 

Area description (collateral data) 

Veg. Woodland, Savanna & Steppe 
- undifferentiated relatively dry types (Keay
 

Ag. Non-agriculture & Rough Grazing Land with Trees; Rough Grazing Land (World
Atlas of Agriculture, 1976). 
Traditional Subsistence; Traditional & Co,,
mercial (Atlas of Africa, 1973); Grazing with some subsistence; Mixed
 
Grazing & Subsistence: Subsistence (CIAHaps).
 

Area 	description (consultant)
 
Not familiar with 
 'trea. Souther:i part wooded-_avanna aided byhigh water._lomadic 
 grazingShrub savanna In north.area. Millet Burns. Marginal millet,ano sorghum do 
exist
as Lake Chad 	 as far north
(Atlas Pratique du 
Tchad,197.2).
 

Area description (Landsat analysis)
 
Medium 
 density drainage of dendritic varlet . Mostly mediumgray tonal

signatures, indicative of grass; 
some darkergray tonal signatures indica
tive of forest or moist soils, as indicated by swamp symbols on ONC charts;
 
occupy some areas; 
some mountain features in northeast.
 

Final classification
 
Shrub savanna
 
Mil__let and sorghum 

vercas _____ ______ ______ ____ at_______ ______cultivatin at the tie f Lad ______ 

nverass 



DELINEATION DOCUMIENTAT!ON SHEET 

ARE__OLYONNMBE_4_SZE__,0350
 

AREA (POLYGON) NUMBER 4 
 SIZE 81,603 Sq. km. 

LOCATION North eastern section of study area; ofS.W. Sudan; contains Am-Timam 

IMAGE I. D. Path 200, 199, 198; Row 52, 53 

Area description (collateral data) 
Veg. Woodlands, Savannas, Steppes - undifferentiated relatively dry types 


(Keay & Aubrevill e, 1958). 


Ag. Traditional subsistence 
(peanuts, sorghum. & manioc) 6 comercial (cotton,

rice) (Arlag of Afrira. 1973). North sptinn N-n Ae. &o,,eh 1a,,.drafn_ 
_&_trees. Most of mat unit- Rough Prazfng land (World Atlaq of Ayri,,.lr,,re 
1976). Grazing & some subsistence in north & subsistence in south (CIA) 

Soils No data Some 
ares of cotton (Area Handbook for Chad. AU. 1972). Much
 
of area is marsh according to International Atlas & ONC charts.
 

Area description (consultant) 

Flooded durinz rainy season: 
black areas are burns: burned for zrazLni. 

Might be brush. 
Shrub savanna, maybe tree steppe in north, much livestock 


nomadic movement. 

Area description (Landsat analysis) 
Pattern nfisidium gray tonal signatures indcative of 
 ra-q. along -nmq 
rrihtira i. nf Rhr A-111. i,,.h -rri pA light rn,- 1 -, (rl-A--
land for farming) and dark area (burns). 
 Lack of well defined drainaze 
network other than fewiaor streams. LacIro Is whitp tonal qlnarure-
possible salt. Mediumgray tenal signature may indicate some forest veg
tation.
 

Final classification 

Shrub-savanna 

No crops 

0 - 30% of area has been cleared for cultivation at the time of Landsat 

overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 50 SIZE 10,094 Sq. km. 

LOCATION Eastern section of study area; west of Sudan 

IMAGE I. D. Path 197; Row 52 

Area description (collateral data) 
Veg. Woodlands. Savannas. & Steppes - unifFPrPntiatrdreltvey ry typa

V e(Keav & A,,hryi11.avannas
a h .
ig;R
 

Ag. Non-Agriculture & Rough Grazing Land with Trees 
(World Atlas of Aericulture,
1976). 
 Traditional - peanuts. sorghum, manioc/commercial - cotton rie 
(Atlas of Africa, 1973) MiOd .lh n r (PTA) 

Soils No data
 

Area description (consultant) 

Not familiar with area
 
Shrub savanna, basic millet, not much livestock; marginal cotton.
 

Area description (Landsat analysis) 
Light tonal signatures alongAzam River indicative ofcleared land for f rm
ing, also scattered dark areas here indicative of burns. Medium gray roal 
signatures indicative of arass present from rver t, highpr *lm tn. t-,, 
south & ast, where dark gray tonal sinatures indiatp forpt .
 

Final classification
 
Shrub savanna
 
Millet, cassava, cotton at selected relatively limrri Inlo.-. -4tly
0 - 30% of area has been cleared for cultivation at the time of Landsat
 
overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 6,288___SIZE51 S SIZ 16288 Sq. kn. 

LOCATION Eastern section of study area; S.W. of Sudan; surrounds Birao 
IMAGE I. D. Path 198, 197; Row 53 

Area description (collateral data) 

Veg. Wnnol~nrf S.vann & Sreppe - nriffrnt ar r ,3ly.00) r____ 

& Aubrevillc. 1958):
Ag. oMille (Atlas of Africa, 1973). 


Area description (consultant) 
N o t a mi l a r i th r e aA 

Area description (Landsat analysis)
Other than the YadJ iver fiowing,S.E._oNW tharunm nit.rhere areOter thdanae at tverns.foeq Ftols eden 
mn sout ih dare 
very few drainage pttrerns. Some foothills evident in south, with dark
tonal signatures indicative of forest vegetation. Some along river. 
Rest
 
of map unit mostly lihtcray 
tonal signarure indicatlve of _ra~qq Twn 
areas adiacfnt to river a,.-hlajc'" ron11 ,,. r y indf
recent burns. notOne area is even dark o IIndsar irsep ro evar.

Little to no light tontal slgniatures indicative of cleared land for farming. 

Final classificationShrub sav a n n a 
Shru sa n 
Millet o - 30. of ara ha; !.e:icleared fur cult ivatien at, te I e of Ladsat 

overpass. 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 52 SIZE 426 Sq. krn. 

LOCATION. Senegal - east of Dakar 

IMAGE . D. Path 225 Row 51 

Area description (collateral data) 

Foe5 Area (Republinue du Senegal - IN. I Q 

Peanuts/Millet Assoc. (CIA Map, Senegal & Gambia, 1972)

Plateau with surronding escarpments (International Atlas of West Africa 1971)
 
Raw mineral erosion soils over feruginous crusts (International Atlas of
 
West Africa, 1971)
 

rea description (consu ltant)
Upland, rocky outcrop, brush 
- lateritic outcrop Acacia sial baobob.
 
Not used much for agriculture - drainage too porous. 
Good baobob habitat 
leaves for sauce; fruit eaten 
(Fred Weber, personal communication, August
 
2, 1978) 

Area description I Landsat analysis) 

Band 5 - dark tonal signature - smooth texture - indicative of forested 
areas.aes iia land cleared.
Minimal adcerd
 

F n l c a sf c t o
 
Wooded Savanna
 
Millet, Sorghum, Peanuts
 
0 - 30% of area has been cleared for cultiv rlon at the time of Landsat 

overpass
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 53_ SIZE _Sq. km.2,851 S 

LOATON f Aon cas 10km sutpatakrSIZELOCATION. Along coast 10 km. southeast of Dakar 

IMAGE 1. D. Path 225 Row 51 

Area description (collateral data) 
Marsh or swamp (CIA Veg. Map of Senegal & Gambia, 1972) 

Halomorphic soils  acidified salt soils and with incrustrations ( In-
ternational Atlas of West Africa, 1971) 


Area description (consultant) 
Salt flat, muh rid,l hrakish inrr- inn,- frolura-r only fi,rn
precip. Sparse vegetation, tameric of salt tolerant plant - alkalai 
flats - salt even in water table;too salty for rice, northern limit for 

mangrove.
 

Area description (Landsat analysis) 

Band 5 (ridal) drai,, ss v=.ror r nrin.channels with aljacent r.rsh ve.,tation. Chiaracterisric esr,,nrpn ar,, -

Final classification 
Wo o d d S a a n n aFWooded Savansa 

No Crops 
0 - 30% of area has been cleared for cultivation at the time of Landsat 
overpass. 

DELINEATION DOCUMENTATIO;j SHEET 

AREA (POLYGON) NUMBER 54 18,189 6819q. kn. 

LOCATION Area bounded on north by ontLinguere, west by Banjul and on east 
IMAGE I. D. approximately by,tambacoundaPath224 and 225; Row 51 

Area description (collateral dt-1) 
Polygon transcts several mapped vegetation zones - deciduous forest; brush 
and cultivated vwietation. Acacia savanna (CIA Maps of Senegal and Gambia,1972).

Wooded steppe with abundjnt Acacia and Commiphora in northern part; Woodland,
savanna and steppes - undifferentiated, relatively dry types in central portion 

and woodlands, savannas and steppes 
in southern portion (Keay and Aubreville, 1958).
Agriculture is dominated by peanut farming( CIA Maps of Senegal 
and Gambia, 1972;

Atlas of Africa, 1973). Gray ferrugenous soils over aeolian sands 
- little leach
ing( International Atlas of West Africa, 1971).
 

Area description (consultant) 
Very difficuit area - possible forest reserve within large polygon. See revised
line -- green for poso-,r basin -- remainder of polygon #9 bush steppe principally
with millet. Sandy soils of 
low pHt.Dry land farming. Erratic rainfall.
 

Area description (Landsat analysis) 

Medium gray tonal signature (Oand 5). Forest is minimal. Acacia savanna isprobatl. Iis dominates with tall grasses and brush. Uncleared land (forest)
 
occurs aong iaterfluves in eastern part of 
area. Area overall is poorly dissectedhy drainage. Broad areas appear to have been cleared for agriculture -- probably 
peanuts associated with millet. 

ina	l c l a s s if icat ion
 
Wooded savanna
 
l'oanuts
 
Creater than 6027of area has been cleared for cultivation at the time of
 
Landsat overpass.
 



DELINEATION DOCUMENTATION SHEET 
DELINEATION DOCUMENTATION SHEET 

LOCATION 

A 

Area bounded on north by Linguere,approximatelyb ab cudaproximately by5TRaounda 

SIZE . 

on west 

- Sq. kn. 

by Banjul and on east 

AREA (POLYGON) NUMBER 56 SIZE 

LOCATION --Adjac enlt o Bintanz and Casamance Rivers: 

11 ,929 Sq. km. 

25-250 Km inland fromAtlantic Coast. 
SE of Banjal, Ziguinchor and Kolda are within the area
IMAGE 1.D. Path224 and 225; Row 51 IMAGE I.D. Paths 224-225 Row 52
 

Area description (collateral data)

Polygon transects several mapped vegetation zones - deciduous forest; Area description (collateral data)
brush T~an as marsh or swamp broadleaf ever

nn r itifiedand cultivated vegetation; Acacia savanna 
(CIA Maps 	of Senegal and Gambia,1972). 
 green forestWooded steppe with abundant Acacia and Conmiphora in northern part; Woodland, 
Decidious forest brush and cultivated vegetation (CIA Map of 

savanna and steppes - undifferentiated, relatively dry types i,.central portion 
Gambia & Sengal, 1972) Also within broader Woodlands, Savanas Steppes with
abundant Isoberlinia doka and I.and woodlands, 	 dalziellii (Keay and Aubreville, 1958)
savannas 	and steppes in southern portion (Keay and Aubreville, 1958).
Agriculture is dominated by peanut farming( CIA Maps of Senegal and Cambia, 1972;	 

within peanut, millet, rice area( CIA 1972; atlas of Africa, 1973)
 

Atlas of 	Africa, 1973). Gray ferrugenous soils over aeolian sands  little leach
ing( International Atlas of West Africa, 1971).


Area description (consultant) 
Very difficult area - Area description (consultant)possible forest reserve within large polygon. See revised 
 Looks like rice along rivernot familiar with area. Fairly heavy agriculbasin
llne -- Preen foro han,,r-- remainder of polvzon 
#9bush steppe principally 	 ture 
- rice, sweet potatoes, oil palm, peanuts, much manioc heavy clay soils.
with millet. Sandy soils of low pH. Dry land farming. Erratic rainfall.
 

Area description (Landsat analysis) 

Area description (Landsat analysis)
Medium gray tonal signature (Band 5). 
 Forest is min'mal. Acacia savanna is 
 Band 5 show area 
to be one
probable. This dominates with tall grasses and brush. Uncleared land (forest) 	 of Intensive agriculture along the valleys and
tributaries of 
the amble. Casaance and
occurs along interfluves in eastern part of 	 BintansRivers. Highly reflective
area. Area overall is poorly dissected 
 whire by drainage. Broad areas appear to 	 toned areas nrest-
have been cleared for agriculture -- probably 	

rotre.,- hk, 'ettere tn her-renlf-ivat on
peanuts associated with millet. 
 areas, Furtherback fromchannelsintensive eanutand illet cultivation
r a .
likely. 	F rh rb c r mca nl nt n~ e p a u n i l t cl~ a n
95% of area under cultivation.
 

Final classification 

Wondd Svnn a 	 Final cassificationWooded Savanna

milet sorghumn, p nttLS 
31-,0' of ar-, has been -loared Rice, otherrout crops, oil pins, peanuts, cassavaf,,rCultivation, Jt th, time of Landsat overpass. 31Z  60% of irea has been c.saredfor cultivation at the time of Landsat
 

overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 57 SIZE 0,520 Sq. km. 

LOCATION Valley of the Senegal River 

IMAGE I. D. Path 223, 224, 225; Row 48 & 49 

Area description (collateral data) 

Marsh or Swamp (CIA Map of Senegal & Gam.bia, 1972); Wooded Steppe, Abundant 

Acacia & Commiphora (Keay & Aubreville, 1958); Rice cotton area and sub-


sistence - millets and maize cultivated with rainfall and river ebb; also
millet and sorghum (Sa.helian zlhPe
millet_and__ ( nzone) (Atlas of Africa ,1973) Halo orphic 

soils with incrustations along Senegal River near coast & mineral hydro-

morphic soils with pseudo-gley up river (International Atlas of W. Africa, 1971). 


Area description (consultant) 
Riparian - natural veg. - dense Acacia Nilotica - dominant; extensive 

flood plain, heavy land use; some large rice schemes. See revisions; 


Flood recession-agriculture-so-ghum & a little millet and corn in
 
parallel bands as water recedes. 

Area description (Landsat analysis) 

Dark tonal signature separates Senegal River Valley, which is under inten-
nive cultivarion,. from adjacen ninirally,ulrivared higher elevations. 
Highly reflective light toned signature adjacent to stream channel as well 
as darker toned saturated areas probably support rice cultivation. Cannot 

separate out subsistence millet and sorghum and maize from cotton. 

Final classification 

_oaied a-n. 


Rice, sorghum, millet, Maize 
Greater than 60% of area has been cleared for cultivation at the time of 


Landsat overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 58 SIZE 29,135 

LOCATION Region of Koussanar, Sandougou and Nicrike rivers; near Tambacounda 

I%.AGE I. D. Path 223, Row 51 

Area description (collateral data) 

Woodlands, Savanna and Steppe - undifferentiated relatively dry types
 
(Keay & Aubreville, 1958); Acacia Savanna (CIA Map of Gambia and Senegal,
 

e qt of Tamb n..An a-n,,tlM li,,t wo .. Nnn-jnr nqiy e grazi ast

of Tambacounda. Somo-,orton within Tambaeounda area. (CIA Ma. 1972);
 
(Atlas of Africa, 1973). Imature soils of non-climatic origin (over gravel
lymaterial) and indurated leached gray ferrunginous soils (International
 

Atlas of West Africa, 1971).
 

Area description (consultant) 
Bush savanna;Combretum: not much grass; brush: some millet, subsistence 
agriculture._ 

Area description (Landsat analysis) 

Band 5 shows area to be criss crossed with trails connecting villages. 
Cleared agricultural areas are associated with villages, but intensive 
agricultural seems to be minimal! Appears to be more of a grazing - cattle 

l
movement area with associated subsistence agricu ture.
 

Final classification 

Wooded savanna
 
Millet, sorghum. maize 
0 - 30% of area has been cleared for cultivation at the time of Landsat
 

overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA aPLGO)N ySIZEme 89 Sq. km. 
From approximately Diema in the west, Southeastward to Bobo-DioulassoLOCATION_.and eastward to Dedougou. 

IMAGE I. D. Path 218 to 224; Rows 51 to 53 

Area description (collateral data) 
Woodlands, savannas and steppes 
- undifferentiated relatively dry types

in the north. With abundant Isoberlinta doka and 
I. Dalzielli (Keay and 

Aubreville, 
1958). Tallgrass savanna 
in the southern part and Acacia 

savanna 
in the northern portions(CIA Maps of Mali and Upper Volta, 1968).
Subsistence agriculture (millet and sorghum) with peanuts and cotton 

(Atlas of Africa, 1973). Peanuts 
(CIA Maps listed above). Principal soils 
are immature soils of non-climatic origin over gravelly material and 

A re 
leached 

es 
gray
l 

ferrugenous soils (concretionary). (International Atlas ot WestArea o~cpb 7~b1stJItant)c 

Wooded Savanna -
Shea !,tter; Parkia;Borassus; Agriculture 
-- solid 

subsistence agriculture 
- millet and sorghum with occasional root crops

-manioc. 
Relatively intense agriculture. More than 50% of available land
 
under cultivation.
 

Area description (Landsat analysis) 
A medium gray tonal signature is characteristic of the 
l.andsat imagery
of this irea. Indicative of relatively dry vegetation types. Area is 
under moderate aricultural activity. )r.inage density is also moderate 
with major rivers characteristic of lo slope flow, i.e. meandering for 
the most withpart minimal structural control. Occasional dark splotches
mav indic~it, site; oI burns. most intensive cropping occurs around villages. 
Cropping is of th, subsistence v.,ri(.tv. 

Final classification 
W..ld Sl.nn_ _________________Wooded 

Mill t , sorgihu, .o-vt-31 - ______O ,f ,r ii h , f.>n , ler,! f, r , tir iv n it th time of Landsat 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 60 1,606SIZE Sq.kr.
 
LOCATION Surrounding Kita
 

IMAGE I. D. Path 220; Row 51 

Area description (collateral data) 
Tallgrass savanna, brush and cultivated vegetation (southern part);

Woodlands. savannas and steppes  relatively undifferentiated dry tvoes(C~y . A,,hrvil.e, 1q~R) Ppn,,e (Ar1oo nF A 1975. CTA M=p .f 
Mali, 1970); Subsistence agriculture with peanuts and cotton (Atlas of
Africa, 1973); limmature erosion soils of non-climatic origin overeravelly

mpterial (International Atlas of W. Africa, 1971).
 

Area description (consultant) 

Not familiar with the 
area
 

Area description (Landsat analysis) 
Landsat band 5 shows this area 
to be intensively cultivated. 
Peanuts
 
probablydominate as the commercial crop with millet and sorghum
 
being the subsistence types. 

Final classification 
savanna 

Millet, sorphum. an
Greater than 60% of area has been cleared for cultivation at the time ofLandsat 


overpass.
 

http:v.,ri(.tv


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 61SIZE 2,720 Sq. kn. 

LOCATION Area adjacent to and southeast of Bamako, Adjacent to Niger River 

IMAGE I. D. Path 219, Row 51-52 

Area description (collateral data) 

Woodlandn- savannas and steooes - northern areas with abundant Isoberlinia 
doka aad l.Ladjzielii (Keay & Aubreville 1958). Tallgrass savannas, brush and 
cultivated vegetation (CIA Map of Mali. 
1970); Subsistnece agriculture - mil-

let and sorghum with peanuts and cotton 
(Atlas of Africa, 1973); some fruit 

trees 
(World Atlas of Agriculture, 1976); arable land (millet,sorghum,manioc,
 
sorn and sweet potatoes (CIA Map of Mali, 
1970). 
 Leached gray ferrn,,-,s
 
soils (conditionarv) (International Atlas of W. Aftica 
1971).
 

Area description (consultant) 

River rprra-e: murh likp 40 & 41 exceot heavier ise. Wooded savanna' 
mllPr, nr&hm. mai, peanuts. 

Area description (Landsat analysis) 
Landsat band 5 shows this area to be cleared of natural vegetation along the 

Niger River and in the 
nearby river valleys. Somewhat regularly shaped cleared 

ared suggest intensive agricultural activity with natural vegetation growing

along the interfluves. Natural vegetation images a medium to dark gray tonal
 
signature suggestive of savanna mixed with wooded steppe.
 

Final classification 
Wooded savanna 

Millet, sorghut-,,maize, peanuts 

Greater 'han 60% of 
area has been cleared for cultivation at thu time of 
Landsat overpass. 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 62 SIZE_3,048 Sq. bn. 

LOCATION_ Around Banamba, Mali 

IMAGE I. D. Path 219 Row 50-51 

Area description (collateral data) 

Tallgrass savannas and steppes (Undifferentiated dry tvnes)(Atlas of Africa,
1973); Subsistence agriculture (millet and sorghum) both peanuts and cotton 
(Atlas of Africa, 1973). Raw mineral erosion soils over various rocks
 
(International Atlas of W. Africa, 1971).
 

Ar2a description (consultant) 

Intensive agriculture
 

Area description (Landsat analysis) 
tandsat Band 5 shows this to be 
an area with intensiveeultivatonin the 
stream valleys. More than 80% of the area under cultivation.
 

Final classification 
Wooded Savanna
 
Millet, sorghum, peanuts, cotton 
Greater than 60% of 
area has been cleared for cultivation at the time of
 
Landsat overpass.
 



__ 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 63 SIZE 13,011 Sq. km. 

LOCATION North of Dedougou, Upper Volt 

IMAGE 1. D. _Path 216, Row 51 

Area description (collateral data) 

.lillet sorghum, fundi, peanuts, beans, 
 sesame (Atlas of Africa, 1973); 
Intensive peanut growing area (Atlas of Africa, 1973); Woodlandsand eavannas,
epes- Indifferentiated relar-ivel 
 -vrvoyps(eay & A,,hrevI11. 1q58);
Acr savanna (CTA Man 19R. Hfnpr~,hydrnmrphia ni wrh p -anioc, 

levah wnn-eth,,ngali,no erern1 Ar 1nt 
vertisols (International Atlas of W. Africa, 1978).
 

Area description (consultant)
-Intensive agriculture -
 Wooded savanna 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 64 SIZE 13,207 Sq. km. 

LOCATION South of Boromo and 100 east of Bobo Dioulasso
 

'.:AGE I. D. Path 215; Row 52 & 53
 

Area description (collateral data)
Woodlands savanna and steppes  northern area with ahundant Tsoberlini 
doka and I. Dalzielii 
(southern portion); Woodlands 
 savannas and steppesundifferentiated relatively dry types (Keay & Aubreville, 1958). 
 Millet,
 

peanuts, and rice 
- subsistence 
(Atlas of Africa, 1973). Mineral
 
hydromorphic (International Atlas of W. Africa, 1971).
 

rea description (consultant) 

Wooded savanna; 
sorghum, millet, maize, upland rice, peanuts;
etable crops. Heavy cultivation andpopulation pressure. 
some veg-


Cut and burned.
 
Sedentary livestock ownership.
 

Area description (Landsat analysis) 
Intensively cultivated intermittentdrainag channels.Soirou RiverflowsItensivey culiate d ntearlitelnt ainael channels, Sro - rlowsut
region. hore than 80%of the areaunder cultivtion. 

Final classification 
Wooded savanna 

liloet, sorghum, peanuts, sesameseed 


.. 
 ......
 t ssee 

Grenter tha_ 60to a-ea h2, -n clearod [QcLLC .a atLandsat overpass. the tn- fo 

Area description (Landsat analysis) 
This area is drained by andcentered on the BlackVolta. A mediumdensitydendritic drainage pattern characterizessisatures indiate an a the area. Light grayr re- tonalwhite tonal sinatures ard mostProbably related torIce 

Hihly ref1-tnc e 
intensively cultivatedpeanuts and millet. Areais 

production and 
70  90% cultivated.
 

Fi'al classification 
Wooded savanna
 
Sorghum, millet, maize, rice, peanuts
 
Greater than 60% of area 
has been cleared for cultivation at the time of
 p
Landsa overpass. 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 65 SIZE 21,630 Sq.km. 


LOCATION 11per Volta-area of Koudougou and Ouagadougo 


IMAGE I. D. Path 214 - 215 Row 51 

Area description (collateral data) 

Woodlands, savannas and steppes - undifferentiated relatively dry types 
(Keav and Aubreville. 1958); Peanuts, cotton, market gardening (Atlas of 

Africa. 197- Mill:e nr h,,,. f,,ndi 1 bn.n,-eansand n . p (ArI qni 
Africa. 1973): Fruit trees 
near Bororulo (World Atlas of Agriculture. 
1976): Peanuts (Church. 1974): leachechd eray ferrurufous 
soils, concretionary leached gray ferrugious soils and immature erosion 
soils of non-climatic origin (International Atlas of W. Africa, 1971). 

Area description (consultant) 
assi plateau southern portion; Wooded savanna, park type, Shea butter, 

sorghum, peanut, cotton, Irrigated rice in lowland, farmers and live-

stock owners. Koudougou area;lack of water is nothern part 
- less extensive 
use, 

Area description (Landsat analysis) 


Landsat indicates that 80  90% of the area is cleared or cultivated. 

Spotty natural vegetation occurs throughout the area especially along 
drainages and in area of forest reserves, 

Final classification 
Wooded savanna 

Sorghum, peanuts, cotton; rice at selected relatively limited locations 
only. 


Greater than 60. of area has been cleared for cultivation at the time of 

Landsat overpass.
 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 66 SIZE 50,469 Sq. km. 

LOCATION East of Cuagadougou centered on Kaya and east to the Niger River 

IMAGE I. D. 

Area description (coilateral data) 
Woodlands savannaq and stepue - ,ndiffPrenritPrd rlativly dry typs. 
Kea-s & Aubreville. 1958);Indian butter trees around Kay 
(Atlas of Africa,
 
1973)' Millet sorghum funds, peanuts, beans and sesame (Atlas of Africa,
 
1973). 
 IImature soils of non-climatic origin and concretionary leached 
gydrorohic some mineral hydromorphic soils with pseudo-gleygray ferruginous soils; 

(International Atlas of West Africa, 1975).
 

Area description (consultant) 
Rel. intensive agriculture/park farming landscape. Shea butter trees,
 
Parkia.Dry 
land sorghum and millet; in depressions substantial flooding 
,omprice ssen ially a ede a ry - - - Rm e an'ml s-
farmer a livestock owner. Darker spots-tree savanna. Lateritic outcrops. 

Higher rainfall eastward. 

Area description (Landsat analysis) 

Alternatine dark and livhr nal sinatures indirarp woodlan and savanna
 
with intensive ariculture indicated by eomerrinlly-haped 1 g&Ler
 

tones in a dark natural vegetation matrix.
 

Final classification 
Wooded savanna
 
Sorghum; Rice at selected relatively limited locations only.
 
Greater than 60% of area cleared for cultivation at the time of Lands.at 
overpass. 

http:Lands.at


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 67 SIZE 1875 Sq. km. 

LOCATION 	 Adjacent to and east of the Pendiari River in Upper VoltalustA
 
west of Atacora Mountains. 


IMAGE I. D. 	 Path 212, Row 53 

Area description (collateral data) 

Woodlands, savannas and steppes - undifferentiated relatively dry types

(Keay & Aubreville, 1958); Deciduous forest brush and cultivated vegeta-
tion (CIA Map of Benin, 1970); Millet, sorghum, fundi; peanuts, beans and 
sesame. Indian butter trees (Atlas of Africa, 1973); Mineral hydromor- 
phic soils with psuedo-gley and leached gray ferru-inous soils (Inter
national Atlas of W. Africa, 1971).
 

Area 	description (consultant) 
This is probably a burn area. Difference between 60 is that this is in the 
mountains. Millet fields and sorghum are the dominant crops in the area. 
Wooded savanna (Fred Weber, August 23, 1978).
 

Area 	description (Landsat analysis) 
Dark gray to black tonal signature indicates wide stream channels with 
dense forest canopy and adjacent upland areas also with a dense forest 
canopy. Geometrically shaped clearing within the area sueeesr intensive 
aerirliirural arriviry-prhnps 1la-g roamrrijI npar.rin-. 

• Thi 
, 
map unit has been incornorated into a National Park/Reserve.
 

Final 	classification 
Wooded savanna 
Millet, sorghum 
31 - 60% of area has been cleared for cultivation at the time of Landsa 
overpass. 


DELINEATION DOCUMENTATION SHEET 

68S 

LOCATION Southeast of Fada N'Gourma 

IMAGE I.D. Path 213 Row 53 

Area 	 description (colhteral data) 

Woodlands, Savannas and Steppes (Keay and Aubreville, 1958) 
Deciduous forest, brush and cultivated vegetation (CIA map 
nf lipp.,rVnlta. 196a). Peanuts. Millet, maize, beans. 

Are2 description (consultant) 
Wooded savanna. Cereal crops like maize and sorahum. 

Area description (Landsat analysis) 

Dr tonal I amd t eignatiiro inrlirativp of a fairly denrg 
natural vegetation cover with scattered asricultural 

k 

activity. 	Most intensive agricultural activity is surrounding

towns and 
villages
 

Final classification 
Wnndpd savanna 
Maize and Sorghur 
31-60% of area has been c!_ared for cultivation at the 
time of Landsat overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 69 SIZE Sq. km. 

Area adjacent to,
Ir .. .. " - east and north of the Kainji Reservoir; Also north 

IMAGE I.D. Path_215;_Rows_54_and_55_IMAGE 


Area description (collateral
data) 

Northern part - Woodland, Savannas and Steppes  areas with abundant Isober-
linia doka and 1. Dalzielli; Tallgrass Savanna; Deciduous Forest, Brush and 

cultivated vegetation in the southern protion (CIA Maps of Upper Volta, and 
Nigeria, 1968 and 1972 respectively). Crops - peanuts, millet, maize, beans; 
predominantly subsistence - millet, manioc, maize and rice (Atlas of Africa, 
1973). East of Kainji Reservoir -- tobacco, and large peanut and cotton area 

(Atlas of Africa, 1973). 


Area description (consultant) 
Wooded Savanna with shea butter, Parkia, sorghum, millet, maize, peanuts.50% of area under cultivation. 


Area description (Landsat analysis) 
arertonal Latdse iuature 

cover with scattsrcd iriculural 

rdica iv. 

activit. 

of a fairiy dense natural vegetation 
Mtost intensive agriculture is 

Final classification 
W'ooded S~ivanna 

!i1 le t , o r i rhu m , p earlo; 
31-Wv" o! area 1is.,h cleredoverpass;. _ 

ovorpascs. 

for cultivatin t th inv of hmindsat 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 70 SIZE P.18,82 

LOCATION 
East of -Tillaberry, Niger SIZE 582 Sq.. kmn. 

I.D. Path 211-212; Row 50-51 

Area description (collateral
data) 
Wooded steppe with abundant Acacia and Commiphora (Keay & Aubreville, 
1958); Acacia savanna (CIA lap of Niger, 1962); Peanuts, millet and sorghum 
(CIA Map of Niger, 1962); Culticrop subsistence and sedentary livestock
 
(ATlas of Africa, 1973). 
 Non or little leached gray ferruginous soils
 
over eolian sands (International Atlas of W. Africa 
1971). Level plains
 
of soft sandstones and clays with same laterite crossed by wide relic river
 
valleys.knQlM as dallol. 
Acacia and borassus palms line banks. Mrrh
 
(Church, 1974).
 

Area description (consultant) 
Shrub savanna - Combretum brush or shrub. Subsistence niebebeans, nilletS rb s vna -C mrtm b uh o h u .
farming. Sb i t neneeen ,ml e
People are 
farmers & livestock raisers. 
 Some peanuts. Consider
able land pressure due to extensive need for shifting cultivation; some
 
lowland intensified farming. 
Little manioc. Bisected peneplain with
 
laterite outcrops. Shallow, poor soils; millet. 
Ancient rivers.
 

Area description (Landsat analysis) 
Agricultural activity appears spotty in this area. Toward the north the
 
wide relic river channels appear to be filled with sandy soils unsuitable 
for large scale agricultural production.
 

Final classification 
inasWooded savanna 

M i l e d sav a n a
 

Millet, cassava, fruit trees, peanuts
0 - 30% of area 
has been cleared for cultivation at 
the time of Landsat
 

overpass. 



DELINEA1ION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 71 SIZE 1250 Sq. km. 

LOCATION 150 Km south of Dosso on Mekrou and Alibori Rivers 

IMAGE I. D. _Path 211; Row 52-53 

Area description (collateral data)
Woodlands, savannas and steppes - undifferentiated relatively dry types

(Keay & Aubreville. 
1958); Peanuts (CIA Map of Benin, 1970); Isohumic 
brown subarid vertic scils over clay alluvium (International Atlas of W. 
Africa, 1971). 

Area description (consultant)
 
Park area - no agriculture: 
 Wooded savanna, densely covered. Maybeheavy grazingduring extreme drought years. 


Area description (Landsat analysis) 
Dark blank tonal sinr, inditfvn of hPhly n n 
Landsat band . These are likely forested armaq. No Pvinpr f ag I 

-
l 

ture exists ithin these areas. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER *72SIE15f.... 
Sqk. 

SIZE ln Sq.ki.
 

LOCATION. Adjacent to Niger River 12nC outhnf fl , 

IMAGE I. D..Path 211Row 52-53 

Area description (collateral data) 
Woodlands, savannas and steppes- undiffereniared r-lativ..y 'ry 'pas.

_(Keay & Aubreville, 1958): Peanuts (Atlas of Afric. 1Q71). Peaut,,,t C 
Map of Benin 1g70" Concretionary ..... . - .iz (L_national Atlas of W. Afrca 
]97..-


Area description (consultant) 
Could be wide-open grassland - marshy area during rainy seasonwithin the 
national park. Check to see if it is within the boundary.
 

Area description (Landsat analysis) 
Landsat band 5 shows this 
to he a heavily =A p-.!t... +"'."iddlasreA 
area with a well developed drendritirdraieaZ t-.r.r ,. 1jk'ya peanut growing 
area.
 

Final classification 
Wooded savanna 
No crops 
0 - 30% of area has been cleared for cultivation at 
overpass. 

the time of Landsat 

Final classification 
Wooded savanna 
No crops 
0 - 30% of 
overpass. 

area has been cleared for cultivation at the rimp of ieanat
* This map unit has been incorporated into a National Park/Reserve 

* This map unit has been incorporated into a National Park/Reserve 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER - 73 SIZE 9,275 Sq. ks. 

LOCATION 	 Along Niger and Sokoto Rivers 

IMAGE I. D. 	 Path 208; Row 51; Path 209; Row 51; Path 210; Row 52; Path 211; 

Row 52-53; Path 212; Row 51-52; Path 213; Row 50-51
 

Area description (collateral data) 
Wooded steppe with abundant Acacia and Commiphora and Woodlands, savannas 

and steppes with undifferentiated dry types (Keay & Aubreville, 1958); 

Irrleated rice. peanuts, and cotton (Atlas of Afri a. 973 CTA Map qof 
Niger and Nleerla_ 1962_ 1972); I-rrI len--hp] gray forr,,g n.osslq. . 

- -i,--- -li- , -	 .. i. with deep.ional_gl.y C.. 
Atlas of W. Africa, 1971).
 

Area description (consultant) 
Rice 	irrigation schemes and sugar cane 
in southern part. Good irrigation 
potential. Grass - thick perania . good Borassis area. 83A - northern 
portion - like 75 

Area description (Landsat analysis) 

A band of light gray to white tones adlacent to the Nicr and Sokoto 
Rivers Indicates intensive sultivation. The white hirhl reflective tones 

are believed to be rice t. The bright or pray tones are Probable peanuts 

and 	 cotton. 

Final classification 
Wooded savanna 

Rice, millet, sotgliu , peanuts, suv'at caqn., fruite trees. 

Greater than 60.7/of area has been cleared for colci-ivrjaLbti of 

landsa ygrris.... 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 74 SIZE 3,638 Sq. krn. 

LOCATION 	 Adjacent to and north and south of Dogondoutchi 

IMAGE I. D. 	 Path 211; Row 51-52 

Area description (collateral d-t-) 
Wooded, steppe with abundant Acacia and Commiphora (Keay & Aubreville. 1958); 

Peanuts (CIA Map of Niger, 1962 and Nigeria, 1972): Non or little leached 
gray ferr,, inni ni1 n -r enli. 	 n an d (T n iinn 1 A tI.n f 12 Africa, 

1971).
 

Area 	description (consultant) 
Ancient river valley extensively cultiva:ed millet, sorghum, peanuts, cotton, 
development schemes, rice, sugar cane; natural vegetation - loiy ly.ing 
grass area; BorassuLethiopum palm. Extensive vegetable gardening -

tomatoes and onions in waterhole area (MARS) or ponds - small permanent
 
lakes.
 

Area description (Landsat anals 

Light gray 	to white tonal signature indicative of intensive cultivation. 
Likely an intensively cultivated peanut area. 

Final 	classification 
Wooded savanna 
Millet, sorEh_ peanuts; cotton, race and suiar ,ane at selected relatively 

limited locations only 

Greater than 6OZ of area has been clear-dfior cultivation at the time of 
Lnndsat overDe~., 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 75 SIZE 23,137 Sq. km. __ 

LOCATION North Central section of study area; N.W. Nigeria 

IMAGE I. D. Path 208, 209; Row 51 

Area description (colL-eral data) 
VeR. Woodland, Savanna & Steppe - undifferentiated relatively dry types


(Keay & Aubreville, 1958). Sudan Savanna (CIA) 

k. Non-agriculture & RouchCrazing Land with trees 
(World Atla of Agrir,,lture, 


1976); Peanuts; Cotton (Atlas of Africa, 1973); Peanuts: Cotton (CIA)
Soils - Little leached gray ferrino,,s qnilq - -dal f-rpq nirernp-a , .lai-Sa 
(Interntinnal Atlas nf T 
 Af-1-a 1Q71) 


Area description (consultant)
Area not as heavily utilized as 1:3. 
 Reasons not certain. Hilly rein. 


Shallow soils. Access 
to water difficult. Wooded savanna: millet sorhum, 

maize, a little yas in favorable area; small livestock. Manioc. 


Area description (Landsat analysis) 
Moderate density drainaee of the dendrirr variey 
Mna-yuud,,r p'~y

tonal signatures indicative of grass, vegetation. Nor m,,h light-
tnal 

signatures indicative of farming. Evidence of a fair amount of rli 
f 


Final classification 

WoodedWooded 

Millet, sorhum, cassava, maize, other root crops.
0 - 30% of area has been cleared for cultivation at the time of Landsat 

overpass. 


DELINEATION DOCUMENTATION SHEET 

Sq AREAARE (POLYGON)YGON NUM ERkin (PO NUMBER 776 SIESIZE "_.6 2Sq..632 kin. 

LOCATION Central section of study area; N. Nigeria; Kano, Sokoto 

IMAGE I. D. Paths 206 - 210; Row 51, 52 

Area description (collateral data) 
Veg. Woodlands. savannas & Steppe - undifferentiated relatively dry types;


Woodlands. savannas & Steppe - northern areas 
with abundant Isoberlinia
 
doka & I. dalzielli (Keay & Aubreville, 1958); Sudan savanna; tallrass
 
savanna (CIAMaps).
 

Ag. Arable land and 10,000 ha.:Non-ag. & Rough Graing Land withtrees (World
 
Atlas of Ae.. 1976). Subsistence croos with co=mercial: 
cotton (Atlas of
 
Africa. 1973). Ground nuts (CIA Maps).


Soils - Soils with scsquioxydes: 
gray & leached gray ferruginous; immature ero-
Area description (consultant) sion (lithosols) soils of non-climatic origin (International Atlas of W. Africa, 1971).
 

Very imnortant aresatooded
savanna (Sqdan savanna): heavy airiculture 
more than 75% of land in pernament use 
- millet & maize are staples: Pea
nuts - heavy: some cotton. Peanuts are the major .ro Muh --livestock. c ed 

Area description (Landsat analysis) 
Only drainage patterns seem to be interior. Almost intire area dominated
is 

by light tonal signatures indicative of intensive farming. 
Some medium
 
gray tonal signatures indicative of grass or less intensive farming. 
Small 
area in N.E.  light gray tonal sraat-,,r ha4 .,tT i- r-4,, nf 
sand dunes. 

Final classification
 
savanna
 

Millet, maize. peanuts, irritated cotton 
Greater than 60% of area has been cleared for cultivation at the time of
 
Landsat overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 77 SIZE 16,878 Sq. krm. 

LOCATION Central section of study area: central Nigeria 

IMAGE I.D. Paths 206, 207; Row 52, 53 


Area description (collateral
data) 


Veg. Woodland, Savanna & Steppes - undifferentiated relatively dry types: 

Woodland, Savanna & Steppes - northern area, with abundant Isoberlinia 

doka & I. dalzielfi (Keay 6 Aubreville, 1958); Sudan Savanna: Tallgrass 

Savanna (CIA Maps). 


Ag. Non-agriculture & Rough Grazing Land with Trees (World Atlas of April,,lure, 

1976); Subsistence crops with commercial (Atlas of Africa, 1973).
 

Soils Raw mineral erosion soils (lithsols) of Non-chiric origin over injjS
 
rocks; hydromorphic, leached gray ferrugionous soils (international Atlas
 

f
Area description (consultant)6 W. Africa, 1971). 

Not familiar with area 

Wooded savanna 


Area description (Landsat analysis) 


Mixed presence of light gray tonal sigu-atures indicative of farming and 

medium gray tonal siznarures indicative of gr-q A f- -11 reg,, yly 

shaped dark ro-Il ipn nH,,i nf h,--n 


Final classification 

Wooded savanna
 

No crops 

0 - 30% of area has been cleared for cultivatiop at the time of Landsat 

overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 78 SIZE 8,160 Sq. km. 

LOCATION central section of study area: Jos, Nigeria 

IMAGE I.D. Path 206, 207 Row 53-54
 

Area description (collateral
data)
 

Veg. Woodl nnd Savanna & Steppe - norrhern girvnewith ah-nnnt Tnherlini, 
doka & I. dalziellii (Keay & Aubreville 1958 ? Woodland, Savanna & Steppe
undifferentiated relatively moist types. Tallgrass Savanna (CIA) 

Ag. Predominantly subsistence; subsistence crop with commercial (Atlas of 
Africa 1973) Arable land 710,000 ha. (World Atlas of Agricultur.1976) 

Area description (consultant)
 

Mountain area. Woodland altered by mining and cultivation. Little maize
 
& manioc; sparsley settled; grazing good. JOS plateau. Due to tin mining
 

& cultivation pressure. The original woodland has practically disappeared.
 
The platezu ia open and woodless. Hyparrhenia rufa.
 

Area description (Landsat analysis)
 

Little to no drainage evident. Series of plateau peaks, as indicated by
 
rough tonal texture. Light tonal signatures indicative of farming in
 
center portion of map unit; mostly medium gray tonal signatures indicative
 
of grass.
 

Final classification
 
Woodland
 
Maize. cassava, cotton
 
31 - 60% of area has been cleared for cultivation at the time of Landsat
 

overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 79 SIZE 45,980 Sq. km. 

LOCATION Eastern central section of the study area; N.E. Nigeria; S.W. of 
Lake Chad
 

IMAGE 1.D. Path 204, 205, 206, 207; 
Row 50, 51, 52, 53 


Area description (collateral data) 

Veg. Wooded Steppe with abundant Acacia & Commiphora; Woodland qavanna & Steppe-

undifferentiated relatively dry types (Keay & Aubreville, 1958); Short 

grass savanna; Sudan savanna; Tallgrass savanna (CIA Maps) 


Ag. Subsistence crop with ro,-prcial 
 roton: rice (Alnsof AfrLca-173); Non-ag-
riculture & roueh gra~ino Tand* Non-Ag. & RCT wirh tre .,-Ahl, laa 
10,000 hec 
 (World Atlas of Agriculture, 1976). 


Soils Little leached gray ferruginous soils: 
topomorphic vertisols (International
 
Atlas of W. Africa, 1971).


Area description (consultant) 

Wooded savanna; Peanuts, sandy soils 


Area description (Landsat analysis) 
No deianed drainage network detected in northeatern section adjacent to 

Lake Chad. Here, light to medium gray tonal signatures with some N.E. 
-

S.W. direction striations indicative of sand dunes and some areas of farming 

o r g r ass v egeta tio n.
tonal signatures In the s o u thern se indicative of ctio n s are predomina n tlyli g thhrather intensive farming, such as rice & 

ground nuts. 

grudnt.is 


Final classification 
Wooded savanna 
PeanutsGreater than 60%of area has been cleared for csllsiaionat thp ti- of 

Landsat overpass. 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 80 SIZE 13,076 Sq. 

LOCATION Central section of study area; central Nigeria, West of Gambi. 

IMAGE .D. Path 205, 206; Row 53
 

Area description (collateral data) 

Veg. Woodland, Savanna, & Steppe - undifferentiated relatively dry types (Keay
 
& Aubreville, 1958); Sudan Savanna (CIA Maps).


Ag. Subsistence crop with commercial; 
cotton (Atlas of Africa, 1973); Non-a]-

X & Rough G Tnod with T r Cu7
 

Soils I fi-=ae f ,llitr -iwgi --. 
W. Africa, 1971).
 

Area description (consultant) 
Not familiar with area
 

Wooded savanna
 

Area description (Landsat analysis) 
Portion of a minor drainage system. 
Mostly medium gray tonal sienature 
indicative of grass. 
Scattered small light tonal signatures indicative of 
ele aed l an fo r fa i nv A f eli ar t onl i i , f h .A1 ar e mn . p b, ¢ eoffar a w i s £nue i r n ,
A sizable areaof farming
at south is indicatedbylichter tonal sgmatue
 

and perhaps because the stream diminishes dramatically even
not arid or subarid. thoughthis area
-


Final classification 
Wooded savanna
 
No crops 
0 - 30% of area has been cleared for cultivation at the time of Landsat
 
overpass.
 

http:grudnt.is


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 81 SIZE 5,145 Sq. km. 

LOCATION East central section of study area; Nigeria 

IMAGE I. D. Path 205, 206; Row 51, 52 

Area description (collateral data) 

Veg. Woodland Savanna & Steppe (Keav & Aubreville, 1958); Sudan Savanna 

(CIA Maps). 


Ag. Subsistence crops with comzercial (Atlas of Africa. 1973); Non agriculture 


& Rough Grazing Land with Trees (World Atlas of Agriculture, 1976). 

Soils Immature erosion soils of non-climatic origin over gravelly material; 


ferralitic soils (International Atlas of W. Africa, 1971). 


Area description (consultant) 
Not familiar with area 

Wooded savanna 


Area description (Landsat analysis) 

Medi-, grav ronfl signjr,,,s in i"tlv of vrat-g q -o ds-k gray tonil sig-
naotures indicative of trees. Location of this mo unit in relation ro 
neighboring drainage & sand dunes ( no dures in this map unit) suggests 

this is hizher evarion. 

Final classification 
Wooded savanna 


Millet. sorhumnaize. cottorn. peanuts
, 

31 - 60,%of area has been cleared for cultivation at the' time of Landsat 

overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 82 SIZE 13,404 Sq. km. 

LOCATION East central section of study area; E. Nigeria & W. Cameroua 

IMAGE I. D. Path 204, 205; Row 54, 55 

Area description (collateral data) 

Veg. S. section - Montaine communities undifferentiated; central section -

Woodland, Savanna, & Steppe; Northern areas: with abundant Isoberlinia
 
doka & I- daltielii- N- section - Woodland. Savanna- Stemee - undifferentiat

er relati-ly dry ryp- ( pay & Auhrpvf11e 195R)* Savanna- -ri,,hvrasq
lands & crops: montaine vegetation tallgrass savanna: Sudan savanna 

Ag. 	(CIA maps); subsistence agriculture (Atlas of Africa, 1973); Non-agriculture
 
& Rough Grazing land wi:.h trees (World Atlas of Agriculture, 1976).
 

Soils Mineral hydromorphic (modal); over clay alluvium - non-grumosolic modal 
Area description (consultant) topomorphic vertisols; concretionary, leached gray 

ferruginous (leached); desert ablation soils (Inter
nation,] Arla of W- Afria 1971), 

Not 	familiar with area
 

Area description (Landsat analysis) 

Low density drainage network other than major tributaries. Mostly medium 
gray tonal signature indicative of grass. A fair amount of light tonal Big
natures indicative of cleared land for farming and a few dark tonal sila

tures indicative of burns. Little dark gray tonal signatures indicative
 

of forest veerarion
 

Final classification 
Final
Woodedsaannasavanna 

Millet, cassava, maize, irrigated rice
 
Greater than 60% of area has been cleared for cultivation at the time of
 
Landsat overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 83*SIZE 750 

LOCATION Easr entral serrion of srr-dy area N. ramernpr, 

IMAGE I. D. Path 204: Row 54 

Area description (collateral data) 
Veg. W. Section - montain co=munities - undifferentiated; E. Section - Woodland, 

Savanna & Steppe - northern areas 
- with abundant Isoberlinia doka & I. 

da]rleij (geay & A,,hrevf ie. t95R1- Tmli.-as S~n (CTA


Ag. Non - agriculture Rough Crazing Land with Trees (World Atlas of 
) 

Arculture,
1976); subsistence agriculture; Millet (Atlas of Africa, 1973).


Soils Mineral hydromorphic with pseudo - gley (modal facies); impoverished and 
leached gray ferruninous soils (International Atlas of West Africa. 1971). 


Area description (consultant) 

Could be burns. Not familiar with area
 

Area description (Landsat analysis) 
Coarse texture tonal signatue indicative ofmountain features: dark ray 
tonal inarvire indirnr-i, of frs- vprt.ron- 7j-ri1,to no -irsinagg 
network observable. 

Final classification 
Wooded savanna 

Millet 
0  30% of area has been cleared 


overpass.
 

* This 
map unit has been incorporated into a 
National Park/Reserve
 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 84 SIZE 4,424 Sq.km. 

LOCATION East central section of study area; W. Cameroun 

IMAGE I. D. Paths 203, 204; Row 54, 55 

Area description (collateral data) 
Veg. Woodland Savanna 0 w~th ahuir ~t 


doka & I. 

& Srepe northern a-ne Tno,-i4-n,, 

dalzielii (Keay & Aubreville, 1958); Savanna & Scrub, grassland
crops (CIA Maps)
 

Ag. Millet, some peanuts (Atlas of Africa, 1973); Non 
- agriculture, rough
grazing land with Trees 
(World Atlas of Agriculture. 1976i Corton feTAl
 
Soils impoverished & medium desaturated ferralitic soil & concretionary, leached 

gray ferrunginous soils (International Atlas of West Afrra. 1971), 

Area description (consultant) 

Area description (Landsat analysis)
 
Moderate density drainage 
of dendritic variety. Medium gray toanl sigM..ures 
Indicativ oFgrass- so' ,iark gra~y r-1s Ina, of..-'fog
 
vegetation; a few light tonal signatures indicative of farming.
 

Final classification
 
Wooded savanna
Miled eanna
 

Millet. oeanues 
for cultivationat the tme ofLandsat 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 85 SIZE 103,462 Sq. km. 

LOCATION East central section of study area; Cameroun & Nigeria; lobakoum,
& Kelo 

IMAGE I. D. Path 204, 205; Row 52,53, 54, 55 

Area description (collateral
data) 
Veg. From south to north: Woodland Savannas & Steppe - undifferentiated rela-Fromot typsnortherWoodlnd
tiel avareas- wiSha t - u rniadok r 

tively moist types; Northern areas - with abundant lsob -rlinia doka & 1.
 

dalzeilii: Woodland. Savanna & Steppe - undifferentiated relatively dry rypes; 

Wooded Steppe with abundant acacia & Commiphora (Keay & Auhreville, 1958). Mix-

ed Savanna & Scrub, grassland, & crops; some swamp or marsh; savanna; tall

grass savanna (CIA Map,).
 

Ag. Mostly miller & s,,hsqjrenrcp fn=rinv-so- rrotton . nornnn nd'n peantt{rr
 
(Atlas of Africa, 1973); Rough grazing land & Rough Grazing Land with Trees
 

Area description (consultant) (World Atlas of Agriculture, 1976); Cotton (CIA Maps).
 
Soils: Mineral hydromorphic soils with pseudo - gley 


(moaa1 fa ring) nnng Rernlp River" To.nonrphie &More 


Lithomorphic medium desaturated ferallitic soils
 
& Halomorphic soils.
 

More cultivation - millet niebe beans, peanuts (some): sorghum toward south;
 
Wooded savanna, some cotton
 

Area description (Landsat analysis) 


low dcinso.rv drain.n,- iMorly menli,,n rany nnil si{gnat,,rou indiative of 

grass: scattered light tonal signatures (farminy) & a few dark tonal sip

natures (hi-rns). Very fPW sg-{f fnre,r spnrr-
:-.nnr 4nart, gray) 

Small relamively evenly digrrthed lihmt nr ALrk- h kEgonmn-Ain, , 

dicative of sand dunes.
 

Final classilication
 
Wooded savanna 


Millet, peanut:, sorghum, cotton 


0 - 30% .fared has been cleared for cultivation :t the time of Landsat 


DELINEATION DOCUMENTATION SHEET
 

AREA (POLYGON) NUMBER 86 SIZE 1,049 Sq. km. 

LOCATION East central section of study area; contains N. Gaoundere, Camerouna 

IMAGE I.D. Path 203; Row 55 

Area description (collaeral data) 

Veg. Woodland, Savanna, Steppe - undifferentiated relatively moist types (Keay 

& Aubreville, 1958). Savanna (CIA Map)
Ag. Rough Grazing Land (World Atlas of Agriculture, 1976). Millet (Atlas of
 
Africa, 1973)
 

Area description (consultant) 

intensive agriculture around town.
 

Area description (Landsat analysis)
 

Moderate density drainae of the dendritic variety. Much li L~n2La...gnature 

indicative of clenr land for firmng'- m-i-, Ey ranal ign,,u- A-a tive 
of grass. 

Final classification 
Wooded savanna 

Millet 

31 - 60% of area has been cleared for cultivation at the time of Landsat 
overpass. 

http:dcinso.rv


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER  87 SIZE 27,103 Sq. km. 

LOCATION East central sectior __ study area; North cerntral Camer-.un, Maroula 

tIMAGE I. D. ath 202, 203; Row 52, 53, 54 

Area description (collateral data) 
Veg. Woodland, Savanna & Steppe - undifferentiated relatively dry types; 


Wooded Steppe with abundant Acacia & Commiphora (Keay & Aubreville, 1958).

Sudan Steppe & Scrub, grasslands & crops (CIAMap) 


Ag. Non-agriculture & Rough Grazing Land with Trees (World Atlas of Agricul-

ture, 1976). Traditional & Commercial; Cotton (Atlas of Africa, 1973). 


Soils Salt soils with incrustations (non-degraded); solonetz with a columnar

B horizon (degraded); concretionary, leached gray ferruginous soils. 

(International Atlas of W. Africa, 


Area~~~~~~~A decito (cnulat 

Very important area; Wooded savanna 
(Sudan savanna), heavy agriculture 
more than 752 of land in permanent usepeanuts - heavy; some cotton. Peanuts 

-
are 

millet and maize are staples;moa
the major crop; much locally 


owned livestock. 


Area description (Landsat analysis) 

Very low density drain . Scattered 
coarse sinature featuresindicative 


cleared land for farmin, aswell 
as some 
darktonalsignaturesindicative 

of burns; derate 
amount of mediumgray tonal signatures indicative of

ofgrns Vere dark g. tOf"Flu.tonal sinatures indicative of
forrelatively 

grass. 
Very few dark gray tonal signatures indicative-of forests.sad6n. 

Fin.l classification
 
Wooded savanna 

illet, sorhum and irrigated rice


Greater than 60% oi area has been cleared for cultivation at the time of 
Gardartha 60.'.'~s ofarah__beencleaedfr________attletmeoIandsat nveras. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 88 SIZE - 16,222 __ Sq. kn. 
LOCATION_ East central section of study area; Cameroun & Nigeria; Babakoum,

& Kelo
 
IMAGE 1. D..Path 204, 205; Row 52, 53, 54, 55 

Area description (collateral data) 
Veg. From south to north: Woodland Savaanas & Steppe 
- undifferentiated rela

tiely moist types; Northern area  with abundant Isoberlinia doka & I.
 
dalzeilii; Woodland, Savanna & Steppe 
- undifferentiated relatively dry 
_trmpes;

Wooded Steppe with abundant acacia & Commiphora (Keay & Aubreville, 1958).

Mixed Savanna & Scrub, grassland, & crops; 
some swamp or marsh; savanna; tall
grass savanna (CIANaps).
 

Ag. Mostly iler & subsistence farming; some 
cotton & cotton seed, peanuts

(Atlas of Afric, 1973); Rough grazing land & Rough Grazing Land with irees
 

Areadesciptin (cnsulan
Area description (consultant) (World Atlas of Agriculture, 1976); Cotton (CIA Maps).
';ntl. - N4 -r1 hdrn-nrpH~r soils wth pseudo - glev 

cislngBueRvrRpmrhc&

Lithomorphic medium desaturted feralliic soils
 

& Halomorphic soils.
 
Wooded savann, relarsvelv rich soils, cotton & animal traction. sorghum,
 

millet. manij- -ie along water. 
Rich farm area.
 

Area description (Landsat analysis) 
Low density drainage; I-ostly medium gray tonal signatures indicative of
 

grass; scattered light tonal signatures (farming) 6 a few dark tonalsigna
tures (burns). Very few significant forest signatures (Cark gray). 
 Small
 

evenly distributed light area on 
darker backgroundindicative of

sand dunes. 

Final classification 

Wooded sava.A
 
Sorghum, maiz-, cassava, cotton, irrigated rice, fruit trees
 

Greater thzn 60% of area has been cleared for cultivation at the time of
 
Landsat over,. ss.
 

http:Camer-.un


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 89 SIZE 5,244 Sq. km. 

LOCATION Eastern section of study area;S. Chad; Iogone River 

IMAGE I. D. Path 201, 202; Row 53, 54 

Area description (collateral data) 
Veg. Woodland Savanna & Steppe - undifferentiated relatively dry types (Keay 

& Aubreville, 1958). _ 


Ag. Rough Grazing Land; Non-agriculture & Rough Crazing L.and with Trees (World 

Atlas of Agriculture, 1976). Traditional & Commercial; Cotton seed (Atlas 

of Africa, 1973); Mix subsistence & Grazing; Cotton (CIA Maps). 


Soils Nn da,, 

Area description (consultant) 

Dark signature - dense growth of small trees & bushes; periodic flooding; 

extensive rice alone rivers* somp rorron" area is a floodplnin. uhire ce 
farming with peanut, cotton, rice as cash crop; newly habitated area,
 
Wooded savanna.
 

Area description (Landsat analysis) 

Portion of |oyone River Valley system (major river). _Narrow band of light 
tonal signatures alone river indicative of intensive farmiig. Narrow bands 
of mediuil oaal sienarures indicarive of cras. Most of reainder 
very dark Fray tonal signatures, indicative of hieh molsru"soasQi n 
soil or even i.irsik. Some areas of Egreen water, etc. Marsh & Flooding 

symbols on ONe charts.
 

Final classification 

Wooded savanna-


Rice, cotton, peanuts 

Greater than 60% of area has been cleared for cultivation at the time of 

Landsat overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER -- _90 - SIZE _ 28,G76 Sq. km. 

LOCATION. East section of study area- S. Chad; Dounra, Sahr, &Ioissala 

IMAGE 1. D. Path 200, 201; Row 59 

Area description (collateral data) 
Veg. Woodland, Savanna & Steppe: 
 Northern areas with abundant Isoberlinia doka
 

I. dalzielii; 14SS undifferentiated relatively dry type. (Feay & Aubre

ville, 1958)
 

Ag. Traditional & corniercial; cotton seed (Atlas of Africa, 1973); Non-agri
culture & Rough Grazing Land with Trees (World Atlas of Agriculture (1976). 

Soils No data
 

Area description (consultant) (Fred Weber personal communication, August, 1978) 
Heavy agriculture - cotton, tobacco, sorghum, ionioc, lowland rice; wooded 

savanna. Area under periodic flooding. 

Area description (Landszt analysis) 

Moderate to high drainage density of dendritic variety. Scattered area of 
light tonal signature indicative of intensive farming. Some medium gray 
tonal signatures indicative of grass. A few dark signatures indicative of 

burns. Some smooth dark gray tonal sign tures indicative of ronlts soils
swamp symbols indicated on 0';C charts.
 

Final classification
 

Wooded savanna
 
Ct_______csv_____
 
Cotton. tohaceosorhum, cassava, irriared rce

Greater than 60_ of area has been cleared for cultivatin.a therime of
 
Landsat overpass.
 



DELINEATION DOCUMENTATION SHEET 
AE(PLGNNUBR 9SZE 
 5,244 


AREA (POLYGON) NUMBER 91 
 SIZE 5,244 Sq. In. 

LOCATION Eastern section of study area;Chad Centrafricain
 
IMAGRo 531.D.Pth 00,19954LOCATION 

Area description (collateral data)AArea 

Veg. Woodland, Savannas & Steppe - undifferentiated relatively dry types;


north; abundant Isoberlinia doka & I. dalzielil in south.
.Ville, 1958). (Keay & Aubre-

ie,1958). 
 ol1Ag. 


Ag. Trsdirinn 1 ,h eri .rnp
n,- rs-
 (ar1= -f AF.-D. 107;). WCra-

Aneq~hl. CraingandT w(World
Ro 


Soils No data Pn~qij -ron 
 rTA)Soils
Some river flooding indicated by ONC charts
 

Area description (consultant) 

Gettin into Peanut. cotton erowingarea: 
See Atlas of Chad.at 

Area description (Landsat analysis)

Mostly medium graytonal 
 signature indicative of grass vegetation scattered 
dark tonal signaturesindicativeofburns& 
 fewleht tonalsinat,rern 


indicative of cleared land for farMing, 


Final classification 

Wooded savanna 


Peanuts, cotton 

31 - 60% of area has been cleared for cultivation at the time of Landsat 

o v e r p a s s .
 

DELINEATION DOCUMENTATION SHEET 

29,004.
AREA (POLYGON) NUMBER 92 SIZE -29,004 S. kin. 

Eastern section of study area; North Central Africa
 

IMAGE I. D. Path 198, 197; Row 53, 54
 

description (collateral
data)
 
Area description (collateral
data)
 
Veg, Woodland. Savanna & Steooe (Northern Arpas 
 with abundant Igoherlini
doka & I. dalzielii (Keay & Aubreville, 1958).
Millet in north, millet & manioc in south, 
some cotton around
 

in south (Atlas of Africa, 1973). Non-agriculture & Rough grazing & trees
 
Atlas of Agriculture, 1976).
 

-No data
 

Area description (consultant) 
a
 

Not familiar with area. 

Wooded savanna
 

Moderate density dendritic drainage network (some major streams)-medium
 
gray tonal signatures along streams may indicate marsh vegetation. Light
 
gray signature (cleared 'and for farn4) & dark tonal signmarr
 

Final classification 
Wooded savanna
 
Miled sava
 

Mi et -- a_c
fssav 
 e f u t i a h0- 3 0 % o f a r e a h a s b e e n c lea r e d for t tl or ,a - th a t i n n f l A.n es 
.overpass 



DELINEATION DOCUMENTATION SHEET DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 

LOCATION Eastern section of 

IMAGE I.D0. Path 197; Rnw 54 

93 

study area; 

SIZE 

southwest 

- 12,027 

of Sudan 

Sq. km. AREA (POLYGON) NUMBER 

LOCATION.Eastern section 

IMAGE 1.D. Path 196, 195 

94 

of study area; 

Row 54, 55 

SIZE 

south 

6,292 

of Sudan 

Sq. km. 

Area description (collateral data) 

Veg. Northern areas of Woodlands. Savanna & Steppe with abundant 
doka & I. daisleiji (Keay & Aubrev-lle, 1958). 

Ag. Millet (Atlas of Africa. 1973). 
Soils No data 

Isoberlinia 

Area description (collateral data) 

Ve 9 - northern areas of Woodland, savannas and steppes with 
abundant Isoberlinia doka and I. dalziellii; southern section-
Woodlands, savannas and steppes- undiTTerentiated reliatively moist 
types (Keay and Aubreville, 1958); 

Aq. - Millet and manioc (World Atlas of Agriculture, 1976). 

Area description (consultant) 

Maybe burns 
Area description (consultant) 

May hp hirnc 

Area description (Landsat analysis) 

Spt. to mod-.urr dp-nry drainage of dendori r r-;y li tBh 
Gray tonal signatures indicative of grass: very few lizht tonal sninarurs 
indicative of cleared land for farming. 

Final classification 
Wooded savanna 

ml12.L 


0 - 307 of area has been cleared for cultivation ath, trime of Ianndfar 
overpass. 

Area description (Landsat analysis) 

Very dark gray tonal signature of regular shape (virtually no 
infrared reflectance) suggests either rock outcrops or burns. 
Medium density drainage of dendritic variety 

Final classification
 

Wooded savanna _______________________ 

Millet and cassava are found at selected, relatively limited 
locations only
 

0 - 30% of area had been cleared fro cultivation at the time
 

of Landsat overpass
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 95 SIZE 7,079 Sq. km. 

LOCArION Eastern portion of Gamble River south of Tambacounda and northeast of Kolda 

IMAGE I. D. Path 223 Row 52 


Area description (collateral data)Woodlands savannas and steppes; northern area with abundant Isober-lI doka and I. Lz1lelliIiadk aonly (Keay & Aubreville, 1958). Tall grass 
savanna brush and ct 
 v--h/-- samered
nm A ci4Mu, 
forest and scrub (CIA Map of Gambia and Senegal, 1972). Peanut and rice 
area with some (Aoa.-ottonof Africa 1q71 ani rTA Hna pF.m,,,14 ']..
Senegal, 1972). Mineral hydromorphic soils with pseudo glay anng 

tic origin; and concretionary leached gray ferrugsnious soils (Inter-

Area den (,sF.aR. West Africa, 1971). 

rice area Terminalia, Parkia
; nWooded savanna; diversified farming - corn, manioc, fruit trees, some 


Area description (Landsat snalysis)Landsat shows this to be an intensively cropped area. Bright highly-

reflective signatures adacent to stream 
 probablycultivated rice.
Farther away from the channel cropped areas probably intensive peanut 

and cotton farming. More than 90 
 of the prcyfnn emnpppd
 

Final classification
Wooded savanna 

M~iz , cssaa, iceWood 

MAize. cassava riceGreater than 60Z ofareahasbeenclearedforcullvirinn 
rthi, rimaat Land-

sat overpass.
 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 96 SIZE - 1500 Sq. kIn. 

LOCATION-Along Gambie River east of Gambul
IMAGE 1. D. Path 225 Raw 52 

Area description (collateral data)Marsh or swamp(CIA Map of Gambia & Senegal 1972)

las rsaprI a
near coast, Halomorphic soils
fGml - acidifiedeea 92 salt soils and with incrusta
tions (International Atlas of West Africa, 1971)
 

Area description 
(consultant) 

Moreclay rainfallsoils. here. AI-mst tropical rainforest. Oil palmOil palm in the Gambie River Valley. grows in tropicalHigh population pressures.
Remnant of tropical vegetation. Label - Nat. veg. 
- rigarian trop. forest
 

belts along watercoursesi land use - heavily farmed for root crops 
- not
 
much rice. 

Area description (Landsat analysis)Band 5 - dark (black) tonalsignature adjacent to Gambie River and tr i

utaries Characteristicmarshsinature.
 

Final classificationland
 
Manioc, Maize, Sorghum, Penauts, Oil Palm

Greater than60%ofthe
areahasbeenclearedforcultivation
at theti- of 



DELINEATION DOCUMENTATION SHEET DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 97 

LOCATION 25-50 km. southeast of 

IMAGE I. . Path 225 Row 52 

_ 

Banjul 

SIZE 623 _Sq. km. AREA (POLYGON) NUMBER 

LOCATION Several of these 

IMAGE I. D. Paths 224 & 225 

98 

occur in Senegal. 

Row 52 & 53 

SIZE 

Gambia and 

q5,562Sq. 

Guine Bissau 

Area descripit .- (collateral data) 

leelduousq forest brush and rulrivated veertirn area 
(CIA Map of Gambia/Senegal, 1972) 

Uncultivated area (Atlas of Africa, 1973) 

Reworked ferallitic soils (Inc. Atlas of West Africa, 1971) 

Area description (collateral data) 

These Landsat-delineated polygons transect a Forest-Savana Mosaic and 
Woodlands, Savannas and Steppes Region(Keay and Aubreville, 1958); Peanuts 

and millers are the dominant crops in the region where the polygons are 

located (Atlas of Africa, 1973). Soils are leached gray, ferruginousmodal concretionarv or indurated (International Arlas of West Afrca. 1971). 

Area description (consultant) 
Not familiar with this area. Maybe secondary tropical forest 

Area description (consultant) 
Less land pressure More natural vegetation - tropical 
large treq - a C ,rn dhifting --- i 

1 
land rirp 

Oil palm 

forest - heavy timber
- mnnn1rpy e,,nrt-

Area description (Landsat analysis) Area description (Landsat analysis) 
Tnd st h.nd 5 - anoth grnnytonal aren-nn indirarin of ag.re.rIt,,ral artivity. Landsat band 5 shows dark gray areas with smooth texture. Minimal indica-
Likelv a forested/brush area. tion of agricultural activity. Areas appear to be dominantly forest with 

less than 10% of the areas In agriculture. 

Final classification 
Woodland Final classification 
Uo Crops
o30% of area has been cleared fo 
overpss.-_3 o0 

cultivation at the time of Landsat 
Woodland 

Rice, Oil Palm 
- 30% of area has been cleared for cultivation at the time of Landsat 

overpass. overpass. 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 99 SIZE 43,325 Sq. kn. 

LOCATION. LarK area In Guinea Bissau and Guinea north and east oZ Boke 

IMAGE I. D. Path 222. 223 Row 53 


Area Lescription (collateral data) 
Reciduous ferest, brush and cultivated veAetation; lowland evergreen forests 
CIA Man of Guinea. I73): Forest-savanna mosaic; Woodlands, savannas and


steppes-undifferentiated relatively moist types (Keay and Aubreville 
 1958);

Pineapples, Kola nuts, oil palm, peanuts (Atlas of Africa, 1973); Fruit 
trees (World Atlas of Ayritulr,ire. 976): Oil aim. roffee, banana (CI 
Hapof Guinea. 1973) Raw-mineral erosion soils over various rocks (Inter-

national Atlas of W- Arclimatic 


Area description (consultant)
Areadescription (constha FArea 
Not familiar with area (Fred Weber, 1978) 

Area description (Landsat analysis) 

Medium ray tonal sinature onband 5. Dense dendritic drainaye network 

with forest above stream channels 
No outstandin evidence of aricultural 


activity. 


Fial an 
Woodland
Coffee. oiloaln.neants fruit trees 

31 - 60%of
area has been cleatedfor cultivation at
thetimeof adsat 

overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 100 SIZE 183,558 Sq. km. 

LOCATION From approximately Kolda in the west, northeastward to Keyes, 
and eastward to Banamba.
 

IMAGE I. D. Path 218 to 224; Rows 51 to 53. 

Area description (collaerai data) 
Woodlands, savannas and steppes - undifferentiated relatively dry types 
in the north -- with abundant Isoberlinia doka and I. Dalzielli (Keay and

Aubreville, 1958). Taligrass savanna in southern part and Acacia savanna
 
in northern portions 
 CIA Maps of Senegal and Gambia, 1970). Sbstence
 
agriculure (millet and sorghum) with peanuts and cotton lAtlas ot Atrica, 1973).
 
Peanuts (CIA Maps listed above). Principal soils are immature soils of non

origin over gravelly material and leached gray ferrugencus soil
 
(concretionary) ( International Atlis of West Atrica, 19'/1).

description (consultant)
Woodland - Isoberlinia doka; Kapok; Silk cotton tree; Some slash and burn
 

agriculture; Staples - maize, root crops, cotton, tobacco, rice in lowlands, 

fruit trees, mangos, papaya.
 

Area description (Landsat analysis) 
A medium gray tonal signature is characteristic of the Landsat imagery of 
this area. Indicative of relatively dry vegetation types. Area is under 

moderate agricultural activity. Drainage density is also moderate with major

rivers characteristic of low slope flow, 
i.e. meandering for the most part
 
with minimal structural control. Occasional dark splotches may indicate
 
sites of burns. Most intensive cropping occurs around villages and is o1
 
the subsistence variety.
 

Final classilication 
-WoodlandWoln
 

Maize, cotton, tobacco, rice and other root crops
 
31 
- 60% of area has been cleared fur cultivation at the time of Landsat
overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 101 SIZE 5,244 Sq. km. 

LOCATIONAround Friguiasoe Guinea , 

IMAGE I. D. Path 222 Row 53-54 

Area description (collateral data) 
Wooded eoen bush 9savanna woodland (Area Handbook for Guinea. 1 73):Savanna & lowland 
evergreen forest (CIA Map of Guinea, 1973); Forest savanna mosaic (Keay & 

Aubreville. 1958); Savanna, oil palm, pineapple, citrus fruits (CIA Map of 

Guinea. 1973: 
Atlas of Africa. 1973). Yellow stronplv desaturated ferra 

litic soils (Ir.ternatlonal Atlas of W. Africa, 1971). 


Area description (consultant) 
Not familiar with area (Fred Weber, 1978). 


Area description (Landsat analysis) 
Smooth dark gray tonal signature on Landsat band 5; The Foutadjalon slopes 

to the coastal plain. Fruit cultivation occurs at the 
higher coastal 

elevations. 
 No evidence of cultivation is seen on the i 


Final classification 
Woodland 


oi l a l- fr i 


r) - An"c nf_.ri j L .-b- ..-. d fn-.,, iri at te rim, of i 
overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 1 02 SIZE 4,162 Sq. krn. 

LOCATION Northeast and southeast of Frea, Guinea 

IMAGE I. D. P3th 222; Row 53-54 

Area description (collateral data) 
Lowland evergreen forest: 
deciduous forest, brush and rulirvated veetarlon 
(CIA Map of Guinea, 1973); Forest-Savanna mosaic (southern part); Woodlands, 
savannas and stepoes - undifferentiared relatively mniar typ s (Key F
 
Aubreville. 1958): Bananas, coffee, pineapples, citrus fruits, oil palm
 
(CIA Map of C.,,inp.- 1q71); R., minprI. 
orn ,nofnnn-i,m.t4 nregn n nvrg 
various rocks and ferruainous crusts (International Atlas of W. Africa,1971).
 

Area description (consultant) 
Woodland (Fred Weber, August 21, 1978).
 

Area description (Landsat analysis) 
The dark gray to black signature on Landsat band 5 indicates a forested
 
area, Agricultural activity is nor detect-hlp 
 yet rollrerada~a..jd
cares this to be a fruit producing aree. 
 Dense fruit and coffee trees
would image as 
a natural forest area.
 

Final classification 
Woodland
 

Oil p alm. fruit trees plantains, coffee
 

31 - 60% of area has been cleared for cultivation at the tim'- of Innd . 
overpass.
 



DELINEATICN DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 103 SIZE 13,240 Sq. kn. 

LOCATION. South of Kedougcsj; Centered on Lake Guinea 

IMAGE I. D. Path 221 & 222 Row 54 & 53 

Area description (collateral data) 
Woodlands savannas and steppes 
- undifferentiated relatively moist types

IKeay & Aubreville, 1958); Montane co 
=unities - undifferentated (Keay

& Fubrevill_ 1958): 
Decidioua forest, brush and cultivated vegetation: 
(CIA Map of r.i,,a-, lQ71)- Coffe. (At-la of A~rira 19711- P--rqtg (cIA 
1jaL- fiUJU,,.. 1971) ,,htepna torut,,e (Miller an, sorhhum wtthpeanuts and cotton) (Atlas of Africa, 1973). 
 Raw mineral erosion soils over
Various rocks 
 or ferruginous crusts (International Atlas of W. Africa, 19,1). 

mne outa Ugjllon.nsgnlandmass 
- complex or elevate reavey levelGuinea 
plate~aup; Igrilltule is difficult; coffee cultivation near Lobe (AreaArea description consultant Handbook for Guinta, 1975). 


Not 	familiar with area (Fred Weher, August 21, 1978).
 

Area description (Landsat analysis) 
Landsat band 5 shows an area of rugged terrain in the vicinity of Labe. 
This is an area of hills and plateaus. Agriculture on thehills and pla-

taoare 1ndI,-ated by a al,,.-rnyron.'tt iL_alt-. r 
gray tones aly n t mr ne~eerrirural jjh p-ron[ 

in these areas. 

Final classification 
Woodland 

Peanuts, coffee at selected relatively limited locations only, Millet, sor-

ghumn. 
31 - 60% 
of area has been cleared for cultivation 


overpass.
 

DELINEATION DOCUMENTATION SHEET 
AREA (POLYGON)NUMBER 
 104 S8,193
 

LOCATION Area surroundine Labe. Guinea 

IMAGE I. D. Path 221-222; Row 52-53 

Area description (collateral data) 
.
Upland evergreen forest grassland, and cultivated vegetation (CIAMap of 
-Guinea, 1973; lontane comunties undifferentiated and woodlands, savannas 
and steppes - undifferentiated relatively moist types (Keay & Aubrevlle, 
1958): 
Coffee and peanuts (CIAMap of Guinea, 1973); Subsistence agricul
lure (Atlas of Africa, 1973); Raw mineral soils of non-climatic oritin
over various rocks and ferruainous crust, (International Atlas of W. Africa,
1971). 
 The Fouta Djallon Plateau and adjacent Plains (Area Handbook for


195)
 

Area description (consultant) 
Not 	familiar with area. 
Relatively heavy agricultural use.
 

Area 	description (Landsat analysis) 
Landsat band 5 indicates that much of the area has been cleared for 
agriculture. 
Area around Labe appears to be a hilly region, probably 
suitable for coffee cultivaton. 

Final 	classification 
Woodland 
coffee peanuts,maize,sorghum
 

Greater than 60% of area has been cleared for cultivation at the timeLandsatoverpass.	 of 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUM'.BER 1 05 SIZE - 5.9,90,_ q sAS Sq.k. 

LOCATION.Near headwaters of Cabie River;east past Dinuiraye and Siguiri 
then north to Bamako 


IMAGE I. D. Path 219, 220, 221, 222; Row 51, 52, 53
 

Area description (collateral data) 
Upland evergreen forest, grassland and cultivated vegetation in the eastern 

portlon; (CIA Map of Guinta, 1973); Woodlands s'avannas and Steppes - north-
ern 	areas with abundant Isoberlinia Doka and I. Dal~iellii (Keay & Aubreville, 


1971); tallgrass savanna brush and cultivated vegetation "(CIA Map of 

C,,ln'[a l973 . S,)sisternce anrrru-r (mil let and sorehu, ) with oeanuts 

and 	cotton (Atlas of Africa, 1973); Peanuts (CIA Map of Cuinia 1973).
 

.RipalnnpMIn an Niper Rivprs (CTA Map of Guinea- 1973): Lowland ever
green forest also along these rivers (CIA Map of Guinea, 1973). Raw mineral 

Area description (consultant) 	 erosion soils over various rocks or ferruginous crusts 
(International Atlas of W. Africa, 1971). Swamp rice, 

dryland rice, other dryland food grains, stockraising, 
cotton (Area landbook for Guinea, 1975).
 

Not familiar with area (Fred Weber, August 21, 1978).
 

Area description (Landsat analysis) 
Medium gray tonal signature on Landsat band 5. Area does not appear to be 

intensively cultivated except along stream valleys. Smooth signature sug

gests more of a grassland type situation. In western portion of polygon 


dark mottled tone in western part are hills with trees.
 

Final classificationWoodland 

Millet, sorghua, peanuts, cotton, rice 


0 - 30% ocear for cultivation at the time of Landsat 

overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 106 SIZE 1,868 Sq. In. 

LOCATION South of Siguiri along Milo and Niandan Rivers 

IMAGE I. D. Path 219-220; Row 52-53 

Lowland, evergreen forest (CIA Map of Guinea, 1-73); Woodlands, savanna
 
and srrnoes - northern areas with abundant Isoberlinia doka and I. Dalielii
 

&

(Keay Aubreville, 1958); Rice (Atlas of frica, 1973); Mineral hydromorphic soils with pseudo-gley (International Atlas of W. Africa, 1971).
 

Area 	description (consultant) 

Not familiar with area 

Area description (Landat analysis) 

A dript La analis)A bright gray to white tonal signature show the Milo and Niandan Rivers 

is indicative of rice cultivation.
 

Final classification 
Woodland 

Rice 

31 - 60% of area has been cleared for cultivation at the rie of S.ana na
overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 107 SIZE 25,05 . 

LOCATION In Bamako area and south toward Bougounis 

IMAGE I.D. Path 219, Row 51, 52, 53 

Area description (collateral data) 
Woodlands. savannas and steppes (Norrhern area with ahundin I poerlinia
Doka and A. Dalziellii(Keay & Aubreville, 1958); 
 Tallgrass savanna, brush 

and ,,lrivnred ve pernton (CTAl4n 
 of C,,,inaa and MaIn. 
1973 and 197o 

respectlvely), Subsistence agriculture (Millet anrd Sorghum) with Peanuts 
'-d cotton (Aias of Africa. 1973): Peanuts near Bamako (Atlas of Africa1973; CIA Map of Mali, 1970); Arable land (millet, sorghum, manioc, corn,
and sweet potatoes) (CIA Map of Mali, 1970). 
 Leached gray ferrugen.ous

soils (Concretionary) International Map of Mali; 1971). 


Area description (consultant) 

Not familiar with area (Fred Weber, August 21, 1978). Latertic plateaus 

around Ba-.ako. Relatively high unproductive with wooded savanna. Heav-
agriculture in river valley. 
 Sorghum, corn, peanuts, monioc, canova. 


Area description (Landsat analysis) 
Dark to black tonal signature suggests a wooded area and lighter toned 
signature intermixed with darker tones Indicates clearing and cultivation, 
Tree canopies line the streambhnks in this area, 


Final classification 
Woodland 

Rice at selected relatively limited locations only. 
Millet.gor, hu aize,pean,,ts. cssava 
31 - 60% of area has been cleared for cultivation at the time of Landsat 

overpass.
 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 108 SIZE 214,495 Sq. kn. 

LOCATION Southwestern part of prolect area from Kindia Guinea in the west 
to Ferkessedougoa, Ivory Coast
IMAGE 1.D. Path 219 to 222, Row 54-55
 

Area description (collateral data) 
Forest-savanna mosaic (southern part), Woodlands. savannas and steppes
nifferentiared relarlve1 moist types: Woodland. savannas and steppes 
(Atlas of Africe. 1973): Savanna Upland everereen forest: erassland and 
cuvriv vee ,raron'fle,,ido, fores (CTA a.,s ofG"ne. TvQi-V COrna 
Sierra Leone (1973 1972 ]9~9 rperr-ve~y)-Western portion hananas nil
palm- Middlp portion - ,heR pnrp nngr-,,lrraligrazing land;Sof
fee and 41 palm.- Fre portion - ortron t-nhArro ppn.,,- ,s11r-andmaize (Atlas of Africa, 1973). Coffee and oil palm near Beyl. (CIA Map of 

Area description (consultant) Guinea, 1973); Raw soilsmineral of non-climatic 
o n m e d h
 

bLLLJ,1l d~aaLuLad L= ilLtlL oIJI1
 
(International Atlas of W. Africa, 1971).
 

Woodland  savanna mosaic; 
oil palm coffee; cotton; 
slash-burn agriculture;
 

inland rice: natural veetation becomes a nuisance (Fred Weber. August 21,
1978).
 

Area description (Landsat analysis) 
Dark gray to black tonal signature indicative of dense vegetation within
 
a humid zone. 
Outliers of the southern forest are indicated with black
 
spotty signatures extending into the more moist savanna areas.
 

Final classification 
Woodland
 

Oil palm, rice, coffee, cotton
 
31 - 60% of area has been cleared for cultivation as the time of Landsatoverpass. 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER - 09 SIZE 2,458 Sq. kaLi. 

LOCATION Around and south of Kerouane along Milo, River 

'.AnE I D. Path 219; Row 53-54 

Area description (collateral data) 

Upland evergreen forest. grassland and cuirjvarad vPqetPtrnn (TA Map of 


C,,inpa 1973)- Wondand -savannas and qtpppp - ,,nd'fferPntarPd rplartvely 
moist rypes (Keav & Auhrev1lle. 1998- Oi1 palm -r p-nftts (A,.i- ,f 
Africa, 1973 and CIA Map of Guinee. 1973)- Raw mIneral qoils of nnn-lirmaic 

orietn over varin,,s rocks (T- n.l Ar1,.f W Af ,. 1971) 

A-ea descript,on (consultant) 
Not 	familiar with area 


'rsa description (Landsat analysis) 

The medium to dark gray tonal signature indicates the Simainit Mpntn, 
This is a lightly forested area with dominant crnpq h ep nil palnm nnd 

coffee. 

Fiial 	classification 
Woodland 

Oil palm, coffee 
31 - 60% of area has been cleared for cultivation at the time of Landsat 

overpass. 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 1 10 SIZE 2,523 Sq. km. 

LOCATION Around Korhogo I Ivry Coast 

IMAGE I. D. Path 217 Row 53 

Area description (collateral data) 

Woodlands. Savannas and Steoes - northern 
areas with ahundant Isohr1lna 

doka and I. daliielli: Cotton area (Atlas of Africa, 1973); Cotton with pea
nuts - mi l et and ma1e Reworked qlightly d- arri f,14 en4 l4~. 

an yi 
1 1

A,- -1111, -14,iAlln.- ,, ,-.lli.r- (T---4-21 

Ajlas of W. Africa, 1971).
 

Area description (consultant) 
Heavy agriculture. Corn. cotton. coffee rice in lowland. Heavy cotton

and rice area. Woodland-natural vegetation. 
Great variety of tree species 
some commercial. Heavy grass cover with limited palatibility.
 

Area description (Landsat analysis) 

Landsat band 5 shows the area around Korhogo to be cleared of natural 
ve~etatlon cover and under r,,ltivation Prineipal ernps a- n n 13.P ly 

rot tn 

Final classification 
Woodland
 
Maize, cotton, coffee, rice
 
Greater than 60% of area has been cleared for cultivation at the time of
 
Landsat overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA {POLYGON) NUMBER 11]1 SIZE 10.389 kmARAWLGN ilSZUBR 039 Sq. kin. 
LOCATION- Surraunding and southwest of Bobo Dioulasso 

IMAGEwest 


Area description (collateril data) 
W o odl .' n dn. ,v-,os, v 1 3 .! r e s - r a s w i t h a u nd an I s o-Ap ~s - a n(and no r t h e r n a t eAnrterreas with Ibe n aTabndant niaWoodlands, 


hr,,nh t- T ?A of7pl~ia 107,55y nrtnA,,hrev 58 a]1rass d 
savanna nAfricaT1973); Impoverlshed medium desaturated feralliric soils (InternationalAfria, o A 91 
 medium 
 soils(Inte1968,


Atlas of W. Africa 1971) 


Area description (consultant) 
Heavy land use; rice, sugar cane, cotton, tobacco, cashew, citrus. Staple-tubers - manioc, cassava, maize, sorghum. 
Limited grazing. Commercial 

plantatonal - service wood( 
 teak, 
 rewood 


Area description (Landsat analysis) 
The light tonal Landsat band 5 signature indicates an area under intensive 
cultivation in theHoboDi.oulasso reion. Principal drainage is outward
fro thetareaalon the Kou.Volta oire Bououri 
 a and KoageRivers,

A __-__n_ arear ____h_______ __ _,,_________surrounding 

Final classification 
Woodland 

Rice; sugar cane at selected relatively limited locations only; 
fruit trees,
tobacco, coffee. 

Creater than 60%el
of area has been cleared forCultivation at the time of 

Landsat overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 112 403,133 
SIZE Sq. kn.
 

LOCATION Southern part of 
project area from Korhogo, Ivory Coast in theto just east of L a, ger a
 
IMAGE 1. D. Path 208 
to 217; Rows 53 to 56.
 

Area d esc ription (c o late ral data )
Savannas and Steppes - undifferentiated, relatively ioist types
 

(Keay and Aubreville, 1958); 
Deciduous forest, brush and cultivated vege
tation (CIA Maps 
of Ivory Coast, Upper Volta, Benin, Toga and Nigeria, 1972,
1970, 1970, 1972 respectively). Crops - peanuts, millet, maize, beans,and predominantly subsistence millet, manioc, maize and rice (Atlas of Africa,

1973). 
Sesame seed occurs around 
Lafia (CIA Map 
of Nigeria, 1972).
 

Area description (consultant)
Woodland Savanna. Staple craps - more cropscereal like maize than root 
crops. A little more than 50% of area is
grazing occurs during the drought season.

under cultivation. Some livestock
 

Area description (Landsat analysis) 
Dark tonal Landsat signature indicativeof
a fairly densenatural vegetation

cover with scattered agricutural activity. Most intensive agriculture is
 

tcwns and villages.
 

Final classification 
Woodland 

aize, sorghum 
o aLandsat
 

overpass.
 



DELINEATION )OC .MENTATION SHEET 

AREA (POLYGON) NUMBER 113 SIZE _,9 __ Sq. ks. 
LOCATION- In Togo and Benin from about Ante Mano in the south to about 

Sanjanna Mango in the north, Atacora Mountain region
 
IMAGE I. D. Path 212, Row 52, 53, 54 

Area description (collateral data) 
Woodlands, savannas and steppes (northern areas with abundant Isoberlinia 

doka and I. Da]ielii (Keay & Aubreville, 1958). Tallgrass savanna, brush 

and cultivated vegetation (CIA Map of Benin, 1970); Low yield subsistence 

crops (millet, manioc, yams, with peanuts and cotton: Coffee, manioc. 

maize and yams in southern part (Atlas of Africa, 1973); Cocoa and cotton 


southern part (CIA Map of Benin, 1970). Raw mineral erosion soils over 

various rocks and leached gray ferrukenous soils (International Atlas of 

W. Africa, 1971).
 

Area 	description (consultant) 

Woodland originally: heavy land pressure, peanuts, sorghum, maize, some 

fruit trees: some rice. No livestock: Heavy pacellated land use; No 

coffee here! 

Area description (Landsat analysis) 

The 1:vttt to -di,,, gray Tndqr hand 5 and fares.A ' r- tonal Ign-.,re 

suzgests elearine of worded qAvannas for ari-Ir,,tr,,al prpn Th -ma 
is relatively intensively cultivated - 60-70% of the area, 

Final classification 

Woodland 


Peanuts. sorehum, aize, fruit trees, rize 


Greater than 607 of area has been cleared for cultivation at the time 

of Landsat overpass, 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 1]4 SIZE 13,928 Sq. km. 
LOCATION Cntral section of sutdy area; S.W. Nigeria
 

IMAGE I. D. Path 209,210 Row 53-54 

Area description (collateral data) 
Veg. Woodlani, Savanna & Steppes northern areas with abundant Isoberlinia doka
 

& I. dalzielii; WSS - undifferentiated relatively dr? types (eay & Aubreville
 
1958) Tall grass Savanna (CLA)
 

Ag. predominantly subsistence (Atlas of Agriculture 1973) Non-agriculture
 
& Rough Grazing Land with trees (World Atlas of Agriculture 1975)
 

Soils humiferous strongly desaturated ferallitic soils: impoverished glightly
 
desaturated ferallitic soils (International Atlas of West Africa 1971)
 

Area description (consultant)
 
May be like 50A oi.ly denser vegetation.
 

Maybe slash & burn - sorghum, maize, cassava, etc.
 

Woodland
 

Area description (Landsat an3lysis)
 

Moderate density drainave of the dendririr variety- Nnqtly m'aim tfa,
tonal signature Tidicative of natural veerto, thrt iq mr A-P th
the surrounding area. Some lighter tonal signatures near some of the
 
drainage network could indicate farming.
 

Final classification
 
Woodland
 

Sorghum, maize, cassava
 

0 - a0% of area has been cleared for cultivation at the time of Landsat
 

overpass.
 



DELINEATION DOCUMENTATION SHEET 

11516
AREA (POLYGON) NUMBER 115 SIZE 7,702 Sq. kr. 

LOCATION South central section of study area; southern Nigeria, Bida 

IMAGE I. D. Path 208, 209; Row 53, 54 

Area description (collateral data) 
Veg. Woodland Savanna & Steppe - undifferentiated relatively moist types 


(Keay & Aubreville, 1958); Tallgrass savanna 
(CIA) 

Ag. Predominantly subsistence; Rice; Forest (Atlas of Afr'a 
1973); Non-


agriculture & Rought Grazing Land with Trees (World Atlas of Agriculture.

1976). 


Soils Impoverished medium desaturated ferallitic soils; mineral hydromorphic
soils with pseudo-gley - modal facies (International Atlas of ;. Africa, 1971). 

Area description (consultant) 

Not familiar with area 

Woodland
 

Area description (Landsat analysis) 

Moderate de'sitydrainage network of dendritic variety indicative of 

slight relief. 
Mixed areas of light gray tonal signature indicative of 

farring andredium gray tonal signature indicative of grass. Narrow band 

of very light tonal signature along Kaduna River indicative of intensive 


farming and/or sanddunes. 

Final classification 

Woodland 

Millet, cassava, raize, rice31 - 60- of are. has been cleared for cultivar in at the time of Landsat 
overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 116 SIZE _15,239 Sq. km. 

LOCATION Suth central section of study area;_partion o.r;i&erg en River 

IMAGE I. D. Path 206.207,208,209 Row 54-!5 

Area description (collateral data) 
Veg._ Woodland, Savanna & Steppe - Undifferentiated relatively noi t tvoes;
 

Forest - Savanna Mosaic (Keay & Aubreville 1958) Tallgrass savanna (CIA)
Ag. Rice; Forest (Atlas of Africa 1973) Non-agriculture & Rough Grazing Land 

with trees (World Atlas of Africa 1976) Sesame Seed (CIA)
 
Soils 
mineral hydromorphic soils with_ley over the whole (International Atlas
 

of West Africa 1971)
 

Area description (consultant) 

Not familiar with area 

Area decription (Landsat analyss) 

Areaatdescrsiio dLrndsaanlyisPortion of Niger-Benue system. 
Narrow band of very light tonal si=.atures
 
indicative of intens-ve farmine along river. Alone rbp river arp -dim 
gray tonal signature indicative of either grass or possible rice and Clark 
gry tonal signatures indicative of forest 

Final classification 

Woodland 

Ricera31 60%of areaRico cleared for cultivation at the tic of Landspr 
overpa s.. 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 117 SIZE_1,770 S k 
LOCATION Center of study area; central Nigeria 


IMAGE 1.D. Path 208; Row 53 

Area description (collateral data) 
Ve&. Woodland, Savanna & Steppe; northern areas with abundant Isoberlinia 

doka and I. dalzielii; W'oodland, Savanna. & Steppe - undifferentiated 
relativelv ostqrtypes (Keay & Auhrpvllp 1998), Tallgrar savanna (CIA) 

Ag. Tobacco; Predominatly subsistence (Atlas of Africa, 1973); ton-agricul-
ture & Rough Grazing Land with trees (World Atlas of Agriculture, 1976). 

Soils- Raw mineral erosion soils of non-climatic origin over various rocks 
(International Atlas of W. Africa, 1971). 

Area description (consultant) 

Same as 159; Hilly area 


Area description (Landsat analysis) 

Moderate density draiuase of dendritic variety. Area of considerable 

relief. 
Mostly darK gray tonal signatures indicLtive of forest vegetation. 

Some medium gray tonal signatures indicative of grass vegetation, 


Final classification 
Woodland 


illet, cassava, maize, irrigated rice 

0 - 30% of area has been cleared for cultivation at the time of Landsat 

overpass, 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 118 SIZE 12,090 
LOCATION.__enter of study area; central Nigeria
 

IMAGE I. D. Path 207, 208; Row 53 

Area description (collateral data) 
Veg. Woodland, Savanna & Steppe - northern areas 
- with abundant Isoberlinia 

dok, F, T_ danIelii- Woodland . w :t2& Stenne- undifferentiated relatively 
moist types (Keay & Aubreyl,,.L f:llrass savanna (CIA 

Ag. Predominantly subsistence: -bacco; For,.i Cotton (Atlas of Africa, 1973);
 
Non-agriculture & Rough Gr- -,
Land with Trees (World Atlas of Agricul
ture, 1976); Cotton (CIA). ____ 

So] I paverihd slighrly Ies-n~-tLi j i, - -Jisn - -retiinnry lparhed 
gray ferruginous soils (Inter. \tias of W. Africa, 1971). 

Area description (consultant) 
Woodland; Slash and burn; Little agriculture
 

Area description (Lorndsat analysis) 

T.nwdpn ty drainag- qnnp r-iif ft,,srg M-H ..tl m g-y rn.nl 
signatures indicative of grass and dark grny tonal signatures indicative of 
forest vegetation. Some areas of light gray tonal signatures indicative 
of fa-min. 

Final classification 
Woodland
 

Millet, cassava, maize, irrigated rice
 
0 - 30% of area has been cleared for cultivation at the time of Landsat
 
overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 119 SIZE 11,765 Sq. ki. 

LOCATION Denrral section of study area: S.E. Nigeria 

IMAGE I. D. Paths 205, 206; Row 53, 54 

Area description (collateral data) 

Veg. Woodland, Savanna & Steppes - undifferentiated relatively dry types;

Woodland, Savanna & Steppes - with abundant Isoberlinia doka & I. dal-


zielii; Woodland, Savanna & Steppes - undifferentiated relatively moist 

types (Keay & Aubreville, 1958) sudan savanna; tallgrass savanna (CIA 

Maps). 


Ag. subsistence crops with comme ial ; predominantly subsistence; cotton 
(Atlas of Africa, 1973). Non-agriculture & Rough Crazing Land with trees
 
(World Atlas of Agriculture, 1976).
 

Area description (consultant) 

Soils Raw rinpral erosion s- 1 (Iirho- l&1 of non tn-tf- orflin ovpr various 
rocks* lithomorohc verri0 qsl over clay alluviu-m litri lpeahed gr~y_r
 
ferruginous soils - modal facies over eolian sands: hydromornhic leached 

gray ferruginous soils (International Atlas of W. Africa, 1971).
 

Not familiar with area
 

Area description (Landsat analysis) 
Little driinne dererred. Son- scrttered rPlief fpar,tr- in north Much 
medium gray tonal signatures indicative of grass. Some light gray tonalASombeeo a s i n ur s indicativen ofinsignatures indicative of farming. A number of dark tonal signatures in 
south indicative of burns.
 

Final classification WoodlandFinal 

WoodlandWoodland
 
Cotton, millet, cassava maize, rice 

31 - 607: of aroi h, been cleared for cultiv,tina ar fl-. rinr of Tnoj-at 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 120 SIZE 3,474 Sq. km. 

LOCATION Eastern central section of study area; upper Benine River in Ni eria 

IMAGE i.D. Path 203, 204, 205; Row 53, 54 

Area description (collateral data) 
Veg. Woodland, Savanna & Steppe - undifferentiated relatively dry types (Keay 
g Woodld Saana . Sean uee (AMp 

vle1958). Sudan Steope (CIA Map)
 
Trees (World Atlas of Agriculture 1976).
 

Soils Mineral hydromorphic soils pseudo-gley & with spots and concretions (modal
 
facies); (International Atlas of W. Africa, 1971). 

Area description (consultant) 

:0 -

Not familiar with area. 

Area description (Landsat analysis) 
Portion of Benue River Valley system (major River). Narrow band of light 
tonal signatures along river indicative of intensive farming.farming. onlsignaturesa on ri e s 

tonal signatures adjacent indicative of burns. Pest of unit is mediumgray
 

darkto e e Some ark
 

tive of forest or moist soils, as indicated on ONC charts.
 

classification 

_Ricei eoodl let, millet 
3) to 60 of area cleared for cultivation at the time of Landsat 

overpass
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 121 SIZE - -,. Sq. krn. 

LOCATION Northern cast central section of study area* N.E. N4liera, Komadu uo 
River.
 

IMAGE I. D. Path 204,205, 206; Row 50, 51, 52 

Area description (collateral data) 

Veg. Woodland, Savannas, & Stef-pe - undifferentiated relatively dry types; 


Woodland, Savannas, & Steppe with abundant aa 

Aubrevi.e, 1958). Sudan savanna (CIA Hap) 


Ag. Non-agriculture & Rough Crazing Land; Non ag. & RGI. with trees (World Atlas 


of Ari-r,,lr,,rp lg76) N,,lrirrn q,,lisirnr-o F. - -rary liu,-i, al-
peanuts (Atlas of Africa. 1973), Rite (CIA MIn;!) 

Soils Little leached gray ferruginous soils - hvdromornhic facies over sandy 
materials; =ineral hydromorphic soils with pseudo gley-modal facies (Inter-

Area description (consultant) nationl Atlas of W. Africa, 1971). 
Remnant natural vegetation cover - dense - numerous large tree species 


which are found much farther southeast. Influence of central Africa species.
 

Much local irrigation - tomatoe, onion, rice and wheat; local vegetable areas. 

Lower half of the river system only (toward Lake Chad). Niopeanuts. 


Area description (Landsat analysis) 

Major interior drainage system - dark tonal signature indicative of possible 
trees & wet soil and or standing water. In southern portion some light ray 
tnnal signatures of linear shape indicative of sand dunes. Some medium 
gray tonal signatures indicative of crass.
 

Final classification 
Woodland 

Sorghum, rice, fruit tteeftr ted h'oa 
31 - 60% of area has been cleared for cultivmtiu: a' the time of Landsat 
overpass. 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 122 SIZE 42,670 Sq. k. 

LOCATION S. Central section of study area: S. Nigeria- Ahaa Xs111i, 

IMAGE 1. D. Path 205. 206, 207; Row 54, 55 

Area description (collateral data) 
Veg. Woodland, Savanna & Steppe - undifferentiated, relatively moist types;
 

Forest - savanna mosaic; (Keay & Aubreville, 1958); Tallgrass savanna
 
(CTA)
 

Ag. Forest; Rough Grazing Land; Non-agriculture & Rou'h Grazing Land with
 

trees (World Atlas of Agriculture, 1976); Bananas, Millet & fruit trees
 

(World Atlas of Agriculture, 1976); Manioc; Oil Palm: Forest (Atlas of
 
Africa. 1973).
 

Soils. Humiferous strongly desaturated ferallitic soils leached & unleached
 

Area description (consultant) types; penevolved medium desaturated ferralitic soils 
(International Atlas of W. Africa, 1971).
 

Woodlands and forest mosiac
 
Der ived savanna - or Mosaic
 

Woodland - trees and grasses
 

Area description (Landsat analysis) 

Adiacenr to Benue River_ no relief fest,,r-e tl,rtpa Min-ly light
 
gray tonal signatures indicative of fart2-is (',id rnvpr in c,,r-h-rn 
qecrtnn of map unit, 

Fina! classification 
Woodland
 
Rice, oil palm, sesame seed 

31 - 60' of area has been cleared for cultivarion it the timi of 7-in t 
overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 123 SIZE 6,260 Sq. km. 

LOCATION S- Central Section of study area; S.E. Nigeria 

IMAGE I. D. Path 205; Row 55 

Area description (collateral data) 

Ve&. Woodland, Savanna & Steppe - undiffereatiated relatively moist types 

Woodland, Savanna & Steppe - with abundant Isoberlinia doka & I. dalzielli 


(Keay & Aubreville, 1958). Tall grass savanna (CIA Maps) 

Ag. Forest; Rice (Atlas of Africa, 1973); Non-agriculture & Rough Grazing_ 


Land with Trees (World Atlas of Agriculture, 1976): Rice (CIA Maps). 

Soils Mineral hydromorphic soils with pseudo-gley - modal facies (Internarioal 


Atlas of W. Africa, 1971). 


Area description (consultant) 

Cameroun Mountains 


Woodlands 


Area description (Landsat analysis) 
Major river system (Benue, the major tributary of the Niger). Band of 

light tonal signartire along river indrar ua f int-imp f-Ing n 
S-A R- . p ,li -di- -- .... g-.... ....... .. - gray si.... 

natures indicative of grass and trees and/or for k~r 

Final classification 
Woodland 

Coffee at selected relatively limired locations only; root crops 
_ - 30% of ar,:a has hen ce-ared for i-' ' thle ri- of 7-

overpass. 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 124 SIZE 16,484 Sq. ki. 

LOCATION South central section of study area; S.E. Nigeria 

IMAGE I. D. Path 205; Row 54 

Area description (collateral data) 

Veg. Woodland, Savanna & Steppe - undifferentiated relatively moist types 
Woodland, Savanna & Steppe - with abundant Isoberlinia doka & I. dalzielii 

(Keav & Aubreville. 1958). Tallgrass savanna (CIA 'ans) 
Ag. Predominantly subsistence (Atlas of Africa, 1973) Non-agriculture & Rough
 

Grazing Land with Trees (World Atlas of Agriculture, 1976)
 

Soils Concretionarv, leached gray ferruginous soils; rineral hydromorphic soils
 
pseudo-glei - modal facies (International Atlas of W. Africa, 1971).
 

Area description (consultant) 

Not familiar with area
 

Woorlan&d
 

Area description (Landsat analysis) 

Narrow band of light tonal signatures along major tributary indicative
 

of intensive farming. Mostly medium gray tonal signatures indicative of
 
grass. Few light tonal signatures indicative of farming. A few small
 
dark tonal signatures indicative of burns. Medium to darker grav tonal
 

signatures indicative of trees in south. South of nap unit are mountains.
 

Final classification
 
Woodland
 

Millet, cassava, maize, rice
 
0 - 30Z of area has been cleared for cultivation at the time of Landsat
 
overpass.
 



DELINEATION DOCUMENTATION SHEET DELINEATION DOCUMENTATION SHEET 

AREA________ (POLYGON)__ 125NUMBER 28,971 126 172,415AREA (POLYGON) NUMBER 125 SIZE 28,971 Sq. kn. AREA (POLYGON) NUMBER 126 SIZE -7___ - Sq. km. 

LOCATION East central section of sudy area; Nigeria & Comeroun LOCATION Southern portion of east central portion of study area; north of 
Congo; Contains cities of Lai, Moundou, Doha, Bossangoa, Mbaikai, & Bangui


IIAGE I. D. Path 205, 204. 203; Row 54, 55 
 IMAGE I. D. Path 204, 203, 202, 200, 199; Row 54, 55, 56, 57
 

Area description (collateral data) Area description (collateral data) 
Veg. N. & E. - Woodland Savanna & Steppe - undifferentiated relatively moist type; 
 Veg. North to south; Woodlaads, Savannas, & Steppe, undifferentiated relatively


W. - Forest savanna mosaic; rest is montaine communities undifferentiated 
 dry types; Northern area of W.S.S. - with abundant Isoberlinia doka & I.
 
(Keay & Aubreville, 1958). Savanna & Tall Grass Savanna; 
some scrub, dalzielii; WSS undifferentiated relatively moist types; Forest Savanna
 
grassland, & crops and Montane vegetation (CIA Map). 
 mosaic (Keay & Aubreville, 1958); East - non agriculture & Rough Grazing


Ag. Subsistance & commercial (Atlas of Africa, 1973). Non agriculture & Rou h Land with Trees; some forest in south; 
roagh grazing land & scattered forest

Grazing with Trees in north; South - Rough Grazing Land (World Atlas of 
 in west (World Atlas of Agriculture, 1976). riostly millet & manioc with
 

Sf..lliti
Asrha' .cil, e aign; r1976U"'--- peanuts along N'Gui & M'Poko Rivers, scattered cotton area in east, & some
 
coffee & fruit trees near Bangui (Atlas of Africa, 1973). Savanna North
 

so ils (International Atlas of West Africa, 1971). r is-otCaeunsml 
Area description (consultant) eare s 7ised rojdleaf deciduous & Evergreen forest-South Cameroun, small
 

Area o pn-onsu ant 
 marsh or swamp in zentral Cameroun under vegetation
Mountainous grassland area. All grazing. 
 (CIA Maps).
 
Soils Strongly desaturated ferallitic soils - yellow & reworked strongly desatu

rated ferrallitic soils - modal & yellcw; some raw mineral erosion soils
 
(Internationa 
Atlas of W. Africa, 1971) .......
 

Staple crops  millet & sorghum & grass savanna; Cameroon portion;
 

Collateral data is foor. 
Mr. Gui~onis with the French Troical Forest Research Service (CTFT) knows the 
area well. He is in Paris. Plateau high
land in Cameroon - good volcanic soils by highland grazing. Natural veg.-


A tdsrp acat short trees. Some subsistence millet & sorghum.
ainIaada Vered
A-ea description {iandsat analysis) Areatioescrl[irjastnd,,sa an'ysrs 

Little drainage network other than Taraba River; Most of this map unit is 
 Medium density drainage of dendritic variety. Mostly medium gray tonal
 
occupied by the Adamoua Plateau (1000 - 2000 Feet), minor mountain ranges signatures indicative of grass; scattered small areas of darker gray tonal
 
within this area. Mostlv medium gray tonal signatures indicate grass; 
 signatures indicative of forest vegetation. No coverage for Banjui frame;
 
a few dark tonal signatures indicate forest vegetation. 
 Cloud cover o:er 199-55 in center of map unit.
 

Final classification Final classification 
Woodland 
 Woodland
 
No crops 
 Millet, sorghum, irrigated rice, cotton, tobacco, root crops
 
0 - 307 of area has been cleared for cultivation at the time of Landsat 
 Greater than 60% of area has been cleared for cultivation at the time of 
overpass. Landsat overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 127 SIZE - _32,543 Sq. km. 

LOCATION Eastern section of study area; southwest of Sudan* S.E. of Chad 


IMAGE I. D. Path 198, 197; Row 54,55 

Area description (collateral data) 

Veg. South Section Woodlands. Savanna & Steppe- unm fre nri n lr1.&vl 
moist types North section - Northern area of above, with abundant Isoberlinia 

doka & I. dalzeilii (Keay & Abreville, 1958). 


Ag. Millet & Manioc; (Atlas of Africa, 1973). Non-ariculture & Rough Grazing 

Land with trees (World Atlas of Agriculture- 196). 


Soils No data Smal areQLc9tton__iest
 

Area description (consultant) 

Not familiar with area 

Area description (Landsat analysis) 
Dark tonal signatures idicative of forest veetationmos1ypqqinter_ 

fluvesof dendritic drainaee which has wide 
1ulo, ! ly a , 


by "leih ri s n' ,r1- ,, g y - 1M ' of01 f"xgass 
vegetation. Drainage densitv 
is moderate. Coo hicalv infloenced(Ron
go MassI9.
 

WoodlandFinal classification
Millet, cassava 

31 -6l of area la been cleared for cultivation at the t o Ind~a 
o1-- '*a 
 . -Greater 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 128 SIZE 5,735 Sq. km.
 

LOCATION Eastern section of study area; 
southwest of Sudan, Southeast of Chad
 

IMAGE I. D. Path 198, 197; Row 54, 55 

Area description (collateral data) 

Veg., Northern area of Woodland, Savanna. Stepe 
with abundant lsoherlnia
 
doka & I. dalzielij (Keay & Abreville, 1958).
 

Ag. Millet & Manioc (Atlas of Africa, 1973). Non agriculture & Rough Grazing

Land with trees (World Atlas of Agriculture, 1976).
 

Soils No data
 

Area description (consultant)
 

Not familiar with ara
 

Area description (Landsat analysis) 
Medium gray tonal signatures indicative of grass. 
Very few darker gray

tonal signatures (forest) or 
light tonal signatures (cleared land for fam
ing). 
 Medium.density drainage of dendritic vari et . 

Final classification 

Woodland 

Millet, cassava
 
than 6 0of , as cle red for c
are been ultiva tion atr he rr, m ofLandsat overpasp. 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 129 5,244 
A SIZE Sq. krm. 

LOCATION Eastern section of study area; southwest of Sudan; S.E. of Chad 

IMAGE 1.D. Path 197; Row 55 

Area description (collateral data) 

Veg. 
 South section - Woodlands, Savanna, Steppe undifferentiated relatively


Mist type Northern section - Northern area of above with abundant Isoberlinia
A bre ille 


.Mile & aloi (teay &fAubreica, 195). 


doka & I dal ell 19i 8)( eay.& .dant 

Ag. Millet 1973). 
N uo Gundifferentiated&Manic (Atlas of Africa Non agriculture & Rough Crazing 

S ails No data 

Area description (consultant) N o t a m i l a r i t h r e aA 

Area description (Landsat analysis) 

Medium gray tonal signatures indicative of grass vegetation; few scattered

dark tonal signatures indicative of forest vegetation; Sparce density 


drainage of the dendritic variety. 


Final classificationWood land 
Miolea 

Millet, assavi _Millet 


Greater than area
overpaL-hs-60-. of Ltnsahasha beerber cleared for cu Itiva inat ht. m. 

Landsat overpass. 


DELINEATION DOCUMENTATION SHEET 

3,1
AREA (POLYGON) NUMBER 130 SIZE - . Sq. km. 

LOCATIONEastern section of study area; south of Sudan
 

IMAGE I. D. Path 196, 195; Row 55 

Area description (collateral data)
 

V.nt sectinia Northern ae sectin s wthpabu-
Isoberlinia doka 6 of - SteanI. Dlalzielii: South section - Savannas & Steppes

relatively moist types (Keay & Abreville. 1958).
Ag. Non-agricultural Rough Grazing Land with Trees (World Atlas of Aricul

ture, 1976): North section - Millet. South Secrion of Africa, Millet Manina (Arlas

1973). r 


Soils No data
 

rea description ico nsu ltan t) 
NNot familiar with area. 
More Into savanna.
 

Area description (Landsat analysis) 

Cray &limited lrht Cray tonal senattre indi-tive nf r<ani lmited 
cleared land for farming: medium density drainae of denririir varip.,-_ 

Final tlassification 
Woodland
 

at selected relatively limited locations only: Cassava at selected
 

relatively limitted location.q
rt 

31 - 60,1 of arp, Im, heepl1 arcd fl T-4
overpass. 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 131 SIZE 69,477 Sq. kn. 
LOCAION Souher part0

LOCATIONSouthern part~of project area from Korhogo, Ivory Coast in the 
West to just west of Lafia, NigeriaIM AGE I.D .Pa t h 208 - 21 7; Row 5 3 - 56w 

Area description (collateral data) 
Northern part - Woodlands Savannas and Steppes - northern areas with abun-

dant Isoberlinia doka and I. Dalzielii. 
Southern portion - Woodlands, 
savannas and steppes - undifferentiatedrelatively moist types (Kesy 
Aubreville, 1958); Talgrass savanna 
- northern part; Deciduous forest, 

brush and cultivated vegetation - southern part (CIA Maps of Ivory Coast, 

Upper Volta, Venin, Togo, and Nigeria, 1972, 1968, 1970 - 1972, crops 
peanuts, millet. maize, beans; predominantly subsistence -millet, 
manioc, maize, rice (Atlas of Africa, 1973); east of Kainji Reservoir -


Area description (consultant) tobacco, large peanut and cotton 
area west of Zarla, 

(Atlas of Africa, 1973); Sesame seed around Lafia 
(CIA ap of Nigeria, 1972). 

IrO~jen1 forest influenced ereatlv bY slash and burn agriculture; coffee 
and cocoa. Staple crops - root crops, yams and 
some maize. 6CF,CoRC,?I 3 
Cs Ativon Kodgo (August 22, 1978). 

Area description (Landsat analysis) 

nre 

tation cover with scattered agricultural activity. Mst intensive agri-


Dark tonal tanrina t dicative of a fairly dense natural vege-

Culture is surrounding tons and villages, 

Final classification 

Mosaic 

.. . ........ -cas;a 


,st v Oofare has (ncl-red for ult ivation at the time of 

ta15satovorptp3s*a _Landsat 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 132 SIZE 87,404- - Sq. kri. 

LOCATION Southern part of project area from Korhogo, Ivory Coast in the 
west to just west of Lafia,e t of af Nigeriar aIMAGE I.D. Path 208 

o j u t es , N i 

- 217; Row 53 - 56
 

At:a description (collateral data) 
orthern part - Woodiands Savannas and Steppes - northern area with abun
dat Isoberlinia doka and I. Dalzielii. 
Southern portion - Woodlands,
 
savannas 
and steppes - undifferentiated relatively moist types (Key& 
Aubreville. 1958); Tall!reaa savanna  northern part Deciduous forest
 
brush and cultivated vegetation - southern part (CIA Maps of Ivory Coast,
 
Upper Volta, Benin, Togo, and Nieria, 1972, 1968, 1970 - 1972, crops; 
peanuts millet, maize, beans; predominantly subsistence - millet, maize, 
rice (Atlas of Africa, 1973); East of Kainjl Reservoir - large peanut and 

Area description (consultant)Cotton area west of Zana, (Atlas of Africa, 1973); 
Sesame seed around Lafia (CIA Map of Nigeria, 1972).

Mosaic with taie. manioc, an annas as main staple ve., kapok 5MGF3 

silk cotton; tall, dense grass. No livestock grazing.
 

Area description (Landsat analysis) 
Dark tonal Ladsat sirnature indicatve of a fairly dense natural vegetation 
cover with scattered agricultural activity. Most intensive agriculture 
Is surrounding tow-s an4villaea.
 

Final classification 

Mosaic
 
Maize, cassava, fruit trees
 
Creater than 607. of area has been cleared for cultivation at the time of 

overpass. 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 133 SIZE 27,234 Sq. km. 

LOCATION msuth central section of study area; S.W. Nigeria 

IMAGE 1. D. Path 208 ,209,210 Row 54- 55 

Area description (collateral data) 

Oeg. Forest 'avanna uosaic Moist forest at low & medium altitudes (Keay & 

_AusbmyJ J 95.U 
Ag. Rough Grazing Land with Forest; Fruit trees (World Atlas of Agriculture, 

1958) Subsistence with comercial (Atlas of Agriculture 1973) Cocoa; 
Oil Palm (CIA) (International Atlas of West Africa 1971) 

Area description (consultant) 

Mosaic 


Area description (Landsat analysis) 

Low density drainage. Mostly medium gray tonal signatures indicative of 

of grass. A few scattered light tonal signatures indicative of farming, 

particularly along drainage, 


Final classification 

Mosaic 

Oil palm, cocoa; fruit trees 


31 - 60% of area has been cleared for cultivation at the tire of Landsat 


overpass, 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 134 SIZE 14,158 Sq. km. 

LOCATION South central section of polygon - southern Nigeria, Makurdi & Abaka Kaliki 

IMAGE . D. Path 205, 206, 207; Row 54, 55 

Area description (collateral data) 

Veg. Woodland, Savanna & Steppe - undifferentiated relatively moist types;
 

Forest - savapna mosaic (Keay & Aubreville, 1958): Tallprass savanna
 
(CIA Maps).
 

Ag. Nonagriculture & Rough Grazing Land with Trees; Rough Grazing Land with
 
forest; Forest (World Atlas of Agriculture, 1976); subsistence crops
 
(manioc, yams, rice/maize) with commercial (cocoa, coffee, oil palm, rubber
 
& spices); oil palm; rice (Atlas of Africa, 1973); Sesame Seed (CIA)
 

Soils Medinadesaturated ferallitic soil; impoverished and strongly desaturated
 
Area description (consultant) ferallitic soils (International Atlas of W. Africa, 1971). 

Mosaic - forest and woodlands
 

Area description (Landsat analysis) 

Substantial cloud cover: moderate density drainaee of dendritir varim
 
indirat-1ve of so relif_ nark grny rnnnl gjgnit,,rg ind ir= .f rfrest
 

vegetation. Little to no agricultural activity detected.
 

Final classification 
Mosaic 
Oil palm, root crops, rice, fruit trees
 

31 - 60% of area has been cleared for cultivation at the time of Landsat
 
overpass.
 



DELINEA-i:ON DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 135 SIZE 42,342 Sq. km. 

LOCATION Southwestern Cameroun 

IMAGE i. D. Path 205, 206; Row 56 


Area description (collateral data)Coffee, oli plato, bananas, fruit trees (Atlas of Africa, 1973; CIA Map of 
Cameroun, 1970; World Atlas of Agriculture 1976.) f Coastal forest - say-
Camosai,1970; Wor Atelas of AgricultForest) 


Area description (consultant) 
Unfamiliar with the area 

Area description (Landsat analysis) 
Landsat cloud - free imagery was not available for this area 

Final classiticationFinalclasification 

Coffee. oil pl mpjijtain fruit t reesGreater t a n u 	 t the tim- fLar,dsat_ oe_ ass 

DELINEATION DOCUMENTATION SHEET 

136AREA (POLYGON) NUMBER 1 SIZE 38,509 Sq. km. 

LOCATION Southern east central section of study area: 
contains Cameroun.
 
Bouar, & Central Africain.
 

IMAGE I. D. Path 201, 202; Row 56, 57
 

Ae ecito claea aa 
Veg. Woodland, Savanna & Steppe - undifferentiated relatively moist types;


- Savanna mosaic (Keay & Aubreville, 1958); Savanna, Mixed Broadleaf Deciduous & Evergreen forest; Broadleaf Evefgreen Forest (CIA Maps).
 
Ag. Millet & Manioc; Manioc & bananas; oil palm (Atlas of Africa, 1972);Non

agriculture & Roueh Grazing Land with trees: Rough Grain_ Land with Forest;
 
Forest (World Artla of Ari ulitre 197Q. 

Soils. Wn &'t= 

Area 	description (consultant)
 
Mosaic -


E i dns it g alysis)Extremely high density dendritic drainage of the pinnate variety, which 

may indicate unusually steep slopes uon which tributaries have developed.
Much light gray tonal si:nature5 indigative ofCrass & so-Le mediumpray 
tonal signatures indicative of trees. Little dark grav tonal signatures
 
indicative of dense forest vegetation. Little evidcnce of agriculture.
 

Final classification 
Mosaic
O lp mcsa ,lan
 
Oil pa lm.cassa v, plantain
31 - 60' of area has been cleared for cultivation at the time of Landsat 
overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 137 SIZE 197 Sq. km. 

LOCATION 	 Southern portion of east-central section of study area; S.W. 
Central African Empire 

I'AGE I. D. Path 202; Row 57 


Area description (collateral data) 

Veg. Forest Savanna Mosaic (Keay & Aubreville, 1958). 

Ag- aubh Grazjj2 Land 4 Forest (World Atlas of Agriculture, 1976): Manioc 
& Bananas (Atias of Africa, 1973). 

Soils No Data. 

Area description (consultant) 


Not familiar with area. Forest 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 138 SIZE 23,137 Sq. km. 

LOCATION 	Southetn portion of east central section of study area; north of
 
Congo.
 

IMAGE I. D. Path 201, 200; Row 56, 57 

Area description (collateral data) 
Veg. Woodland Savanna & Steppe - undifferentiated - relatively moist types in 

north; forest - Savanna mosaic in south (Keay & Aubreville, 1958). 
Ag. Manioc & Bananas: some cotton (Atlas of Africa, 1973). Mostly noi axri

culture & Rough Grazing Land with Trees; Some Rough Grazing Land with 
Forrest in south (World Atlas of Agriculture, 1976) 

Soils No Data.
 

Area description (consultant) 
Not familiar with area
 

Area description (Landsat analysis) 

Relazively hi h density drainape of dendritic variety. Mostly very dark 
ronl itnartre indirntrve of dense foreqr vegetarton-

Final classification 
Mosaic 


Cassava, fruit trees 

0 - 30% of area has been cleared for cultivation at the rime of Landsat 

overpass, 


Area description (Landsat analysis) 
Moderate to high density drainage of dendritic variety; Mostly dark gray
 
tonal signature indicative of forest vegetation in south; Medium gray
 

tonal signatures indicative of grass also.
 

Final classification 
Mosaic
 

Cassava, fruit trees, cotton
 
0 - 30% of aria has been cleared for cultivation at the time of Landsat
 
overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 139 SIZE 459 Sq. kn. 

LOCATION Southern portion of east - central section of study area; along 
Hambere River. 


IMAGE I. D. Path 201; Row 57 

Area description (collateral data) 
Veg. Forest Savanna Mosaic (Keav & Aubreville. 1q58). 

Ag. Manioc & Bananas (Atlas of Africa, 1973); Non-agriculture 6 Rough Grazing 


Land with trees (World Atlas of Agriculture. 1976). 

Soils No Data 


Area description (consultant) 
Not familiar with area 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 140 SIZE - _1,639 Sq. ,. 

LOCATION Snuthern portion of east central setion of study arpa_ north of 
Congo
 

IMAGE I. D. Path 200: Row 57 

Area description (collateral data) 
Veg. Forest savanna mosaic in south: Woodlands, Savanna & Steppe-undifferen

tiated relatively moist types in north (Keay & Aubreville, 1958).
 
Ag. Manioc & bananas (Atlas of Africa, 1973); Nonagriculture & Rough Grazing
 

Land with Trees in north; Rough Grazing Land & Forests in south (World

Atlas of Agriculture, 1976).
 

Soils No data
 

Area description (consultant) 
Wooded savanna from highland 9ras savanna surrniinds hiyhand grass savanna 
Not familiar with area 

Area description (Landsa; analysis) 
Dark tonal signature indicative of dense forest vegetation. 


Final classification 
Mlosaic 

Cassava, fruit trees 


0 - 30% of area has been cleared for cultivation at the tine of Landsar 

overpass. 


Area description (Landsat analysis) 
Medium density drainage of dendritic variety; medium gray tonal signatures
 
indicative of grass & darker gray tonal signatures indicative of forests;
 
nnm drk tnnIl gign-r.,,n, j-r;,'A nf humnq 

Final classification 
Mosaic
 
Cassava, fruit trees
 

% of area has been cleared for ¢-,ltiv'.tion at the time of Landsat
 
overpass.
 



DELINEATION DOCUMENTAlON SHEET 

AREA (POLYGON) NUMBER 141 SIZE 46,209 

Sq. ks.7 

LOCATION Southern part of east central portion of study area; north 
of Congo 

IMAGE I. D. Paths 204, 203, 202, 200; Rows 54, 55, 56, 57 

Area 	description (collateral data) 
Refer to description shown for map unit 126 

Area description (consultant) 
Refer to description shown for map unit 126 


DELINEATION DOCUNIENTATIOI. SHEET
 

142 SE 0,176
 

AREA (POLYGON) NUMBER SIZE 6 Sq. kn.
 

LOCAION Eastern sectl in of study area; North of Oubangi River, South central 
centraficaine, surrounds Bambari & Sibut. 

IMASE 1.D. Path 200, 199, 198, 197; Row 55, 56, 57 

Area description (collateral data) 
Veg. South to north (1) Fores'-Savanna Mosaic, (2) Woodlands, Savannas & 

Steppes - undifferentiated relat'velv moist type-. (3) Northern areas(of 02) with abundant lsnberlinia doka & 1. 

1958). 
Ag. Millet & Manloc, sacttered coffee. cotton, peanuts (Atlas of Africa. 1973). 

Non agriculture & rough grazing land with trees; scattered fruit trees & 
forest In south (World Atlas of Agriculture, 1976).
 

Soils No data
 

Area description (consultant)
 
Not familiar with area
 

Area description (Landsat analysis) Area description (Landsat analysis) 
Refer to description show-n for map unit 126 Relatively Ligh density dandritic draiuige (some pinnate) throughout most 

of map unit. Scattered light tonal signatures indicative of cleared land for 
farming; medium gray tonal signature indicative of grass; few dark tonal 
signatures indicative of forest vegetation. Light cloud cover over center 

of map unit. 

Finalclassification Final slassification 
Mosaic 

Io s ai c 

Root crops, millet, fruit trees, oil palm, coffee 
_i___let, cassava, oil jspam_ 

limited locations only. 
ffpeQ,peanuts- fru- tres at selprtpA rpliively 

31 - 60V of area has been cleared for cultivation at the time 31 - 60% of area has bteen cleared for cultivation r-r tho tim of LarndRar 
of Landsat overpass overpass. 



DELINEAT!ON DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 143 SIZE 2,294 Sq. km. 

LOCATION Eastern section of study area; north of Oubangi River 

IMAGE I. D. Path 197; Row 57 

Area description (collateral data) 

Veg._ Forest Savanna Mosaic (Keay & Aubreville, 1958).Ag.Rouh gazig L~dICLithtres Word Alasof griultre,197).Veg. 

Ag. gh._&razing Land/RGL with trees (World Atlas of Agriculture, 1976).Soils No 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 144 SIZE 4,097 Sq. Ia. 

LOCATION Eastern section of study area; North of Oubangul River 

IMAGE 1. a1 

Area description (collateral data, 

Forest - Savanna Mosaic (Key & Aubreville, 1958). 
Ag. Forest/Rough Grazing Land with forest (World Atlas of Agriculture, 1976)Cotton & Coffee (Atlas of Africa, 1973). 

Soils No data. 

Area description (consultant)
Not fam lar with areaAradsrp Area description (consultant)

on{ nul ntNot familiar with area 

Area description 
Vrir- ~~~ ~ ~ ~ ~ ~ ~ ~densndsstdrianal' ii ra t al.sir uisl ra Verhieh. densi tv dendritic drainae._ tedium rv tonal sicnature indica-

tire rfass. Soce icht ronal r ignatures indi.-ative of cleared land forf l,- r--r lv shaned dark tonal sigukaLures may indicate bgrnsray" 
Little to no dark tonal signatures indicative of fores t. 

~ ~ 
(andsjt analysis) 

Ae descriptionyDark &rav tonal signaturos adjacent 

naturer ofg_
natures indicative of famine. 

to river indicative of forest vegetation; 

tonal si.ngr,,ps ine-riV e 

tdcaiv 

Final classification MosaicFinal 

Cotton; irrigated rice at selected relatively limited locations 
107- of ar, ,; hlv; ben clearedl Forcl% vikq 3_L, t imeL.o..; n. L of 

classification 
Mosaic 

Cotton. Coffeeor,0 - 30%of area 

overpass. 

Ihas been cleared for cultivation at the time of Landsat 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 145 SIZE 31,822 Sq. krn. 

LOCATION Eastern section of study area; north of M'bomou River 

IMAGE I. D. Paths 196, 195; Row 56 

Area description (collateral data) 
Veg. N, section - Woodlands, Savannas (and Steppes) undifferentiated relatively 

moist types* S. Section - Forest savanna Mosaic (Keay & Aubreville, 1958). 
Ag. Millet and manioc; coffee plantations in south (Atlas of Africa, 1973); 

Mixture of forest and rough grazing land; scattered coffee plantations and 

fruit trees (World Atlas of Agriculture, 1976). 

Soils no data. 

Area description (consultant) 

Not familiar with area 


Area description (Landsat analysis) 
Dark gray to black tonal signature in much of map unit indicative of forest 

vepetation: gray tonal signatures indicative of grasses: relatively high 

density drainage of the dendritic- pinnate variety which may indicate steep 

slopes; a major river flows south thru middle of the map unit.
 

Final classification 
Mosaic 
Millet, cassaya, coffee, fruit trees .... _Oil 

31 - 60 of area has beei cleared for cu!tivat ihn at the time of Lapdsa 
overpass, 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 1 46 SIZE 5,506 Sq. ks. 

LOCATION Eastern section of study area; north of W mlki,River 

IMAGE I. D. Path 195; Row 57 

Area description (collateral data) 
Veg. Northern section - Woodla.ds, Savanna, and Steppe - undifferentiated re

latively moist types; Southern section - forest savanna Mosaic (Keay & Aubre
ville, 1958)
 

Ag. Mixture of forest and rough grazing land 
(World Atlas of Agriculture, 1976).
 

Soils No data
 

Area description (consultant) 

Not familiar with area
 

Area description (Landsat analysis) 
Light gray tonal sipnatures indicative of grasses and limited cleared land
 
for farming: very high density drainage of the dendritic - pinnatp variety
 
may indicate steep slopes; characteristic of loess areas of high silt content.
 

Final classification 
Mosaic 

palm, cassava, maize 

0 - 30% of area has been cleared for cultivation at the time of Landsat 
overpass. 

http:Woodla.ds


DELINEATION DOCUMENTATION SHEET 

(POLYGON) NUMBERAREA ARE_(OLGO)_UMER___SZE 2549 S .k.SIZE 25,497 

LOCATION Eastern section of stuidy area; north of ?bomou River 

IMAGE I.D. Path 195; Row 56 

Area description (collateral
data) 

Veg. Woodland, Savanna, Steppe - indifferentiated moist types 
(Keav & Aubreville, 


1958).

Ag. Non-Agricultur, l Rough Crazing land and trees 
(World Atlas of Agriculture, 


1976). 


Soils No data 


Area description (consultant) 
Not familiar with area. Mosaic type vegetation pattern 

Area description (Landsat analysis) 
Ilicdensity drain-a n f-t---dn-di ic -in-na~ vs ietv -. icate steep 
slopes characteristic of loess ar-sas of hil, silt cot *lrki_ tonal 
sinatures aluorl, mi of dr'na -jnditive of forest verortion: much gray 
tonal signature indicative of gras,es; some scattered 1icht ray tonal rig-
nature indicat ire of cleared 1ni for farming. 

Finalclassification 
Mosaic _ _ __ _ _ _Mosaic 

-0"ro r e f and
r v 
- 30 of area as been cleared fo cultivation at the ti-,e of I.andsat 

overpass. 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 14R 30,511SIZE -- - - Sq.km. 

LOCATION Eastern of study area; mouth oftip Mtbomou River 

IMAGE I. D. Paths 195, 194, 193; Row 56 

Area description (collateral
data) 
Veg. Wood[ipds. Savannas and Steppes. undifferentiated - Thrlvoly moist types 

C Aohreollle lgsl* 

Ag. Millets, manioc (Atlas of Africa, 1973); Rough grazing land with forest
 
along river (World Atlas of Agriculture, 1976).
 

Soils no data.
 

Area de.cription (consultant) 
Not familiar with area
 

Oil palm
 

Area description (Lend~st analysis)
 
Dark gray to black tonal signature indicative of forest vegetation high
 
density driine of the deiAritic- -t-y vry. This my .i-tn 

presence of :n 
 aua-.llv sreep slopes ujpon which the tributaries have develop
ed. Lighter gray tonal signature characteristic of interfiuve areas. 
Evidence of agricul-ural activity tninimal. Characteristic of loess areas 

of higa silt content. 

Find classification 

Oil palm, millet, cassava 
31 - 60% of area has been cleared for cultivation at the time of Landsat 

overpass. 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 149 SIZE 24,841 Sq. km. 

-r are.,LOCATION-A 
1 g .... F p,.jier 

IMAGE I. D. Raw-22254-55Parh n. 

Area description (collateral data) 
Secondary brush; tropical forest; secondary growth; lowland evergreen 

forest (CIA Maps of Sierra Leone, Guinea, Ivory Coast, Ghana, 1969, 1973 

1972. and 1971): Coffee: Tobacco, Oil Palm, Routih gring land and forest 

(CIA Maps, 1969, 1973, 1972, 1971 respectively; Atlas of Africa, 1973; 

World Atlas of Agriculture. 1976).Yellow. stro-nlv aesaturated ferralitic 

soils; other desaturated ferralitic soils, (International Atlas of W. Africa

1971). 

Area descriptian (consultant) 
Tropical rainforest (Fred Weber, August 21, 1978). 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 150 SIZE 17,795 Sq. ks. 

LOCATION Area round Atakaame,_Togo 

IMAGE I. D. Path 212; Row 56 

Area description (coll.t ral data) 

Cotton, coca an :coffee as cash crops with manioc, maize and rice (Atlas
 

of Africa, 1973); Fruit trees (World Atlas of Agriculture, 1976); Cocoa area
 

(CIA Maps of Togo and Benin, 1970). Woodlands. savannas. and steppes
 

(Keay and Aubreville, 1958).
 

Area description (consultant) 

Mountain forest area. Trooical forest influenced by mountains (Weber,
 
Aupust 21, and Ativon. August 22, 1978).
 

Areai description (Land;at an~lyssl Area description (Landsat analysis) 

BIazcksmooth Landsat tonal si iatlre shown in baind 5. Indicates a heavily The black tonal signiture-on Landsat band 5 is indicative of a densely 

ye v ar__. _____________-___0_ forested area. Band 5 and 7 shovn in color composite confirm this analysis 

by showing the forest as a deep dark red. 

Final classification Final classification 
Tropical rainforest Tropical rainforest 

Rice and p.snuts at selected_rcU~k .yl,-uA lo {nn -ny cortton cocoa, offee froit trees, cassava m'i, p rfre 
0 - 307. of area hat; heo- cl-ir-d for -:1I ivsli2 .tth ri-. 1 I n,- Greater than 60%of area has been cle-ared for cultivation at the time of 

oLandsat overpass. 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 1 5 SIZE 26,611 Sq. kr. 
LOCATION Along -outhurn (dpe of east-central section of study area; north of 

Congo
IMngo 	 1South 


IMAGE I.ID. 

Area description (collateral data) 

Veg. Forest Savanna Mosaic Keay & Aubreville 195) Brodleaf Evergreen 

forest & mixed broadleaf deciduous Evergreen Forest (CIA Maps). 


Ag. Mostly Forest, sone Rough Crazinz Lanj with Fore t. Coffee plantation 

Soils No data 


Area description (consultant) 
Not 	 familiar with area 

Area description (Landsat analysis) 

Very dark tonal sicgnature indicative of dense forest vegetation. 


Final 	classification 

Tropical rainforest 

Coffee, oil palm, fruit trees 

0 -	 30% of area has been cleare-d for cultivation at the time of Uandsat 

overpass. 


DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 152 SIZE 1 3-7 Sq. kmp. 

LOCATION Due South of Banjul along coast in strip 125 km long and 50 km wideto Cachen River
 
MAGE I. D. Path 225 Row 52
 

Area description (collateral daza) 

Marsh and swamp characterize the area (CIA Map of Senegal and Gambia, 1912). 
Polygon also occurs in area described as Deciduous forest brush and cul
tivated vegetation (CIA May of Senegal and Cambia 1972). In reelon known as 
Woodlands Savannas and Steppes with abundant lsohprlinin Doka and I- dalyi

1
e 	 -lii .OasrnI' r ' o 4K.-':. , 1958) Peart , - et, and
 
riri 	 - n-l-- -1-1 ( 2 GE Afri- 197]) r 1l I-* th~e 0
 
area are acidified halomorphic soils and impo-erihed slightly disaturated
 
ferallitic soils tinternational Atlas of West Afrcica, 1971).
 

Area description (consultant) 

Brackish and getting into mangroves. Probable not much farming. • 

Area description (Landsat analysis) 

Band 5 shows dark black signature in coastal and estuarine areas of Casa
mance and Cachen Rivers interspersed with whire toned hIghly rfl '-e
 
return. Dark signature believed to be indicative of saturated soils and
 
dense network of estuarine channels as well as coastal mangrove. White
 
signature indicates highly reflective marsh vegetationa and probable rice
 
cultivation areas.
 

Final classification 
F 	 n ro 

Rice at selectd relativelyalnorovelimited locations only.

30% - 60% of area has been cleared for cultivation at the time of Landsat
 

overpass.
 



DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER 153 SIZE 8,849 Sq. m 
Estuarine and delta area along coast West of Bissau, Figuinchor,


LOCATION Boke. Boffa, Conakry 

IMAGE I. D. Path 224, Row 52 & 53 
Path 224, Row 54; Path 223, Row 54,55
 

Area description (collateral data) 
Coastal mangrove region (Keay & Aubreville, 1958) Oil palm and rice cul-


tivation area (Atlas of Africa, 1973). 
 Acidified halomor'hic soil dominate 
(Tnr ,t~nI1 Atl., of 1 -r Afria, 1971) Tn F gro-a-innn Ma a a 
(Keav and Auhrevilte. 195SR. 

Area description (consultant) 
Not familiar with area. Possible manioc and large yams. Tuber crops 
possible. Onions, Tomatoes, Oil palm. 

Area description (Landsat analysis) 
1
Band 5 light - toned gray area sho'ws ense network of coastal stream chan-

n 1 - n nr tL" Cr,,hl Ri,-r etr,- ' ih .lim-t 1 4 in th-o channels 
principally responsible_for gray tune. Dark gray to black signature near 
coast indicates a-orove veation Azriulr,,ral cativitv- in thi a,e, 

difficult to detect. No strikinE rice signatures (a highly reflective 
white) Mancrove gpi-.ir,; to dor i;-,t rhi rg-ion-

Final classificationMangroves 

IlangovesWooded
Rice at selected rel-itivelv limited locations only.-Mi1let. 

Oil Palm at selecte! relat ively lihitor! lo!s dr'; n 

Other root crops at selected! relativ,-]v limit -d to-nrioos iv. 

0 - 30% of area has been cleared for cultivation at the tire of Landsat
 
overpass.
 

DELINEATION DOCUMENTATION SHEET 

AREA (POLYGON) NUMBER _ 54 _ SIZE 36,213 

LOCATION North eastern section of study area; S. Chad 

IMAGE I. D. Path 198, 199, 209, 201, 202; Row 51, 52, 53 

Area description (collateral data) 
Veg. Woodland, Savanna E Steppe - undifferentiated relatively dry types (Keay 

& Aubreville, 1958).
 
Ag. Non-agriculture & Rough Crazinz Land with Trees, Rough Grazing Land (World
 

Atlas of Agriculture, 1976). Traditional Subsistence; Traditional & Co
mercial (Atlas of Africa, 1973); Grazing with some subsistence. Mixed
 
Grazing & Subsistence; Subsistence (CIA Maps).


Soils No data
 

Area description (consultant) 
Not faniliar with area. Sout' 'in part - wooded SavfLa__ided_ by 
hioh whter. Shrub sav nnn north--Rf rns. IlaroinaLnjmlleL 

Nomadic grazing area. Millet and sorghun do exist as far IMLrth
as Lake Chad (Atlas Pratique du Chad, 1972).
 

Area description (Landsat analysis) 

Medium density drainape of dandritic variety. Mostly medium gray tonal
 
signatures, indicative of grass; some darker gray tonal signatures indica
tive of forest or moist soils, as indicated by swamp symbols on ONC charts;
 
occupy some areas; some mountain features in northeast.
 

Final classificationFnlcasfcto 

savanna
sorghm
Mioolet, savann ___________________________ 

31 - 60% of area has been cleared for cultivation at the time of Landsat 
overpass.
 




