
1.0
The Ghana land cover/land use classification system

The land cover/land use classification system for Ghana, described below has been developed by CERSGIS for the National Land cover and Land use mapping executed as part of the Ghana Resource Management Project.  This classification system has evolved through contributions and comments by users and especially following field visits, but has retained its original layout.

The classification system is hierarchical in that it accommodates different levels of information starting with broad-level classes which are structured to allow further subdivision into more detailed sub-classes at lower levels. Four levels are recognised with, broadly speaking, the first two levels corresponding to land cover categories and levels three and four to land use categories.

· Level I: 

Principal vegetative and non-vegetative landscape cover 

· Level II: 

Sub-categories of the principal vegetative and non-vegetative 




covers defined in terms of formation characteristics, of canopy 




closure, tree stand density, and dominant life form.

· Level III: 

Land use defined in terms of the major management systems. 

· Level IV: 

Land use categories defined in terms of products and services.

One of the important features of the classification scheme is the four-figure coding system. The coding system reflects the hierarchical nature of the scheme and enhances the development of a land cover and land use database. 

Nine level l classes are coded as 1000, 2000, 3000 etc to 9000. Level II categories are coded by an open scale of 100 resulting in the sub-codes for that level as 1100, 1200, 1900; 2100, 2200 etc.  

At level III the classes are coded as 1110, 1120, 1130, 1910, 1920; 2110, 2120, 2210, 2220 etc. with a scale interval of 10. Level IV is the lowest level of the classification where the codes reflect the products and services of land use and are coded as for example; 1111, 1112, 1113, 2111, 2112, 2113 etc.

Appendix A shows the Ghana land cover/land use classification.  Section 2.0 below describes the different levels and categories.

2.0
Explanation of Terminology

The majority of terms used in the classification are self-explanatory.  Below are explanations of some terms, which may not be,

2.1
Bush fallow cropping

The system of farming in which the farmer relies on the natural regrowth fallow to restore the fertility of the soil including the control of weeds. The degree of restoration of fertility depends upon the length of the fallow period and the composition of the fallow. "Land rotation" and "recurrent cultivation" are other terms used to describe the system while "shifting cultivation" is a variant of the system where the farmer moves to cultivate fresh areas and may not come back to the abandoned field (Benneh, 1972).

The intensity of cultivation is indicated by the length of the period of the fallow. Short fallows have a cultivation factor of <33% while the long fallows have a factor of >33-66%, where the cultivation factor is calculated as the ratio of the years under cropping and the total length of the cropping and the fallow cycle. Nye and Greenland (1960) suggest that adequate fallow periods in the forest and savanna ecological areas should be 5 and 15 years respectively. For present purposes however 3 years has been used as the cut-off between short and long fallows. Short fallows generally indicate pressure on the land.

2.2
Compound Farming

The permanent cultivation of crops immediately around dwelling units and groups of them known as "compounds".  Cultivation is intensive, made possible by the use of household refuse for manure, particularly in the dispersed settlement areas of the northern parts of Ghana (Wills,1960), and in much of the savanna  areas of West Africa

2.3
Gathering

A common form of land use activity in Ghana, in which a wide variety of wild produce and wildlife are collected from forests, savannas wetlands and water bodies often for subsistence use, but increasingly for commercial purposes. The products include fuelwood, honey, medicinal herbs, fodder, thatch and meat. Gathering is done primarily in the "open access" land cover areas that may be statutory reserved or traditionally designated and controlled areas.

2.4
Mixed Cropping

The cultivation and of more than one crop on the same piece of land, usually in a seemingly haphazard mixture and at the same time. Mixed cropping may involve arable crops, (maize, cassava, and vegetables) and tree crops (oil palm, citrus, and mango).  Some of these may be self-sown and tended by the farmer, for instance the fruit trees, or they may be ratoon such as sugar cane and plantain or unharvested crops.

2.5
Open access

Open access describes areas that are not subject to restrictions as to entry and the exploitation of products and resources by members of the community. Resources exploited include wood for fuel and construction, wildlife, medicinal herbs, fodder etc.

2.6
Reserved
In contrast to open access these are areas that have been gazetted and designated reserves with restriction on use.  They are usually forest but also include areas of savanna woodland and shrub thicket.  Areas of reserved land that have had their cover removed have been mapped as that cover and use rather than intended cover.

2.7
Mosaic
Applies to a cover of shrub thicket and grassland where neither cover can be mapped separately at the scale of mapping.

2.8
Tree density and canopy cover
Field estimates of tree densities and canopy cover have been used for the identification of sub-categories for the vegetative classes. Broad density ranges used are fewer than 10; 10-75; 75-150 and greater than 150 trees per hectare.

3.0
Description of Level I categories:

1000
Agricultural land
Land where over 50% of any defined area is used for agriculture.  This may be currently cropped or in fallow and may include areas for grazing of livestock.  Agricultural land is sub-divided at level II according to the vegetative cover within which the agriculture takes place.  

2000
Forest



Continuous, multi-storied stand of trees at least 5m high with interlocking crowns, usually lacking a grass ground cover.  Forest is sub-divided at level II into closed (>60% canopy cover) and open (<60% canopy cover) and also riverine forest. 

3000
Savanna
An area of land comprising a mixture of woodland (a single storied stand of trees less than 5m high), and/or bushes (woody plant with multiple stems, usually over 2m tall), and/or shrubs (woody plant with multiple stems, usually less than 2m tall), and/or grassland with or without scattered cultivation.  Savanna is sub-divided at level II into closed (>150 trees/ha) and open (<150 trees/ha) woodland, grassland and riverine vegetation. 

4000
Shrub thicket

Areas dominated by dense shrubs in association with grassland.  

5000
Non biotic constructed surfaces

Areas which have an artificial cover modified by human activity.  Sub-divided at lower levels into settlement and transport.  
6000
Bare land

Areas which are devoid of vegetative cover either naturally (rock, sand) or through the results of human activity (erosion, mining). 
7000
Water bodies

Rivers, reservoirs, lakes and lagoons.
8000
Wetland

Vegetated areas where the watertable is at or near the surface for a significant part of most years. 
9000
Unclassified

Areas which have not been able to be classified due to cloud cover or fire scars. 
Description of Levels II-IV categories

1100
Agricultural land.  Crop cover.

This category describes single crops that were discernible on the image. It is sub-divided at level III by type of agriculture into tree crop plantation, non-tree rain fed mono-cropping, irrigation cropping and pasture and at level IV into individual crops. 

1300
Agricultural land.  Grass/herb fallow and crop cover with/without scattered trees (0-10 trees/ha)

This category describes primarily arable land with some grassland and scattered trees.  It is sub-divided at level III into short and long fallow mixed bush fallow cropping and compound farming and at level IV into cropping types.  

1400
Agricultural land. Dense herb/bush/grass fallow and crop cover with scattered forest TREES (10-50 trees/ha).

This category describes the mixture of growing and mature crop and fallow cover in the forest environment with most original forest trees removed but with dense undergrowth. It is subdivided into short and long fallow bush fallow cropping at level III with mixed arable and tree crops and the dominant tree crop at level IV.  

1500: Agricultural land. Herb/bush and crop cover with high density of forest trees (>50 trees/ha) 

This category is similar to 1400 but is characterised by greater tree density.  It describes a mixture of growing and mature crop and fallow cover with most original forest trees remaining. At level III this category is sub-divided into variable fallow bush fallow cropping and sub-canopy cropping with specific crops and products indicated at level IV. 

1700
Agricultural land. Mixture of closed savanna woodland (>150 trees/ha) and crop cover.

This category describes arable land occurring in association with closed savanna woodland with a tree density of greater than 150 trees per hectare.  It is sub-divided at level III into short and long fallow, mixed bush fallow cropping and at level IV into cropping types though only mixed arable crops are recognised. Short fallow has been taken as less than 3 years between crops and long fallow as over 3 years.   The difference between short and long fallow is evident in the field by the long fallow areas having less land currently cropped, having more shrub and bush cover and generally a higher tree density.  

1800
Agricultural land. Mixture of open savanna woodland (75-150 trees/ha) and crop cover.

This category describes arable land occurring in association with open savanna woodland with a tree density of 75-150 trees per hectare.  It is sub-divided at level III into short and long fallow, mixed bush fallow cropping and at level IV into cropping types though only mixed arable crops are recognised. Short fallow has been taken as less than 3 years between crops and long fallow as over 3 years.   The difference between short and long fallow is evident in the field by the long fallow areas having less land currently cropped, having more shrub and bush cover and generally a higher tree density.  

1900
Agricultural land. Mixture of widely open savanna woodland (10-75 trees/ha) and crop cover.

This category describes arable land occurring in association with widely open savanna woodland with a tree density of 10-75 trees per hectare.  It is sub-divided at level III into short and long fallow, mixed bush fallow cropping and at level IV into cropping types though only mixed arable crops are recognised. Short fallow has been taken as less than 3 years between crops and long fallow as over 3 years.  The difference between short and long fallow is evident in the field by the long fallow areas having less land currently cropped, having more shrub and bush cover and generally a higher tree density.  

2100
Forest. Closed forest (>60% cover)

This category describes a forested area with greater than 60% canopy cover. At level III it is sub-divided into reserve, open-access and plantation and at level IV into its particular land use; timber, conservation, wildlife or traditional grove. 

2200
Forest. Open forest (<60% cover)

This category describes a forested area with less than 60% canopy cover.  At level III it is sub-divided into reserve, open-access and plantation and at level IV into its particular land use; wild produce, timber, conservation, or fuelwood.  

2300: Riverine  vegetation 

This category describes riverine forested areas along water courses
3100
Savanna. Closed savanna woodland. (>150 trees/ha)

This category describes savanna woodland with greater than 150 trees/ha and is the third most  common land cover in the region with 327,600ha mapped or 13.3% of the total area.  At level III it is sub-divided into closed woodland reserve (3110), further subdivided at level IV into its particular land use; wildlife, conservation or traditional grove; and open access woodland which may contain some scattered farms (3120), subdivided at level IV into livestock and wild produce. 

3200
Savanna. Open savanna woodland. (<150 trees/ha)

This category describes savanna woodland with fewer than 150 trees/ha.  At level III it is sub-divided into open woodland reserve - 3210; and open-access woodland which may contain some scattered farms - 3220. At level IV these are subdivided according to land use as; conservation, wildlife, livestock and wild produce 

3300: Grassland with/without scattered trees (<10 savanna or forest trees/ha)

This category describes savanna grassland with scattered or no trees. At level III it is sub-divided into Reserved Grassland and Open-Access Grassland which may contain widely scattered cultivation. At level IV these are subdivided according to specific land use products and services e.g. conservation, wildlife, livestock and wild produce. 

3400
Savanna. Riverine vegetation.

This category describes the mixture of woodland, grassland, shrubs and bushes with or without occasional farms or grazing which occur along water courses.  

4100: Shrub thicket with or without trees

This category describes dense, often impenetrable, woody vegetation dominated by shrubs which may exclude all grasses.  It is sub-divided at level III into 4100 - reserved shrub thicket and 4200 - open access shrub thicket with or without scattered farms.  At level IV these are subdivided according to specific land use products and services.  

5100
Settlement.

This describes areas of human habitation and is sub-divided at level III into urban and rural settlement and at level IV into specific settlement types.  

5200: Transport

This describes transport features and networks and is sub-divided at level III into road, rail and aerodrome and at level IV into specific classes.  

6100: Bare LAND - Rock

This category describes areas of bare rock and is sub-divided at level III into quarrying and mining and at level IV into specific products such as stone, sand, gold, diamond, bauxite and manganese. 

7200: Reservoir,

This category describes natural or artificial pond or lake used for the storage and regulation of water, and sub-divided at level III into water supply, electricity generation and fishing.
7300: Lake

This describes a body of relatively still fresh or salt water of considerable size, localized in a basin that is surrounded by land. They are usually fed and drained by rivers and streams.
8000: wetlands 

This category has not been sub-divided and is mapped at level I.  At level III it is sub-divided into conservation, gathering and seasonal fishing with specific uses at level IV

9100: Unclassified.  Cloud/haze

This category describes areas that were covered by cloud at the time the image was acquired and have not been mapped.  They are not sub-divided at lower levels in the classification.

9200: Unclassified. Fire scars.

This category describes burnt areas.  They are not sub-divided at lower levels in the classification.
APPENDIX 1
	LEVEL I
	LEVEL II
	LEVEL III
	LEVEL IV

	1000 Agricultural land
	1100 Crop cover
	1110 Tree crop plantation
	1111 Cocoa

1112 Oil palm

1113 Coconut

1114 Citrus

1115 Shea

1116 Rubber

1117 Cashew

1118 Coffee

	
	
	1120 Non-tree (rain-fed) mono-cropping
	1121 Pineapple

1122 Sugar cane

1123 Banana/plantain

1124 Cotton

1125 Tobacco

1126 Maize

1127 Rice

	
	
	1130 Irrigated cropping
	1131 Rice

1132 Vegetables

1133 Pineapple

1134 Sugar cane

1135 Banana/plantain

1136 Mixed arable crops

	
	
	1140 Pasture
	1141 Livestock

	
	1200 Shrubland  and crop cover (<25 trees/ha)
	1210 Mixed bush fallow cropping (short fallow)
	1211 Mixed arable crops

1212 Mixed arable & tree crops

	
	
	1220 Mixed bush fallow cropping (long fallow)
	1221 Mixed arable crops 

1222 Mixed arable & tree crops

	
	1300 Grass/herb fallow & crop cover (<10 trees/ha).
	1310 Mixed bush fallow cropping (short fallow)
	1311 Mixed arable crops

1312 Mixed arable & tree crops

1313 Vegetables

1314 Mixed arable crop & pineapple

	
	
	1320. Mixed bush fallow cropping (long fallow)
	1321 Mixed arable crops

	
	
	1330 Compound farming
	1331 Mixed arable crops/livestock

	
	1400 Dense/herb/bush/grass fallow & crop cover (10–50 tree/ha)
	1410 Mixed bush fallow cropping (short fallow)
	1411 Mixed arable crops

1412 Mixed arable & tree crops

	
	
	
	1413 Mixed arable & tree crops (cocoa)

	
	
	
	1414 Mixed arable & tree crops (oil palm)

	
	
	
	1415 Mixed arable & tree crops (coconut)

	
	
	1420 Mixed bush fallow cropping (long fallow)
	1421 Mixed arable crops

	
	1500 Herb/bush & crop cover with high density (>50) forest trees/ha 
	1510 Mixed bush fallow cropping (variable fallow
	1511 Mixed arable & tree crops (cocoa)

1512 Mixed arable & tree crops (coffee)

1513 Mixed arable & tree crops (oil palm)

1514 Mixed arable & tree crops (coconut)

1515 Mixed arable crops

1516 Mixed arable & tree crops

	
	
	1520 Sub-canopy cropping
	1521 Mixed arable & tree crops (cocoa)

1522 Mixed arable & tree crops (coffee)

	
	1600 Mosaic of thickets/grass and crop cover (<10 trees/ha)
	1610 Mixed bush fallow cropping (short fallow)
	1611 Mixed arable crops

1612 Mixed arable & tree crops

	
	
	1620 Mixed bush fallow cropping (long fallow)
	1621 Mixed arable crops

1622 Mixed arable & tree crops

	
	
	1630 Mixed bush fallow cropping (long fallow) & grazing
	1631 Mixed arable crops & livestock

	
	1700 Mixture of closed savanna  woodland 
	1710 Mixed bush fallow cropping (short fallow)
	1711 Mixed arable crops

	
	and crop cover (>150 trees/ha)
	1720 Mixed bush fallow cropping (long fallow)
	1721 Mixed arable crops

	
	1800 Mixture of open savanna woodland
	1810 Mixed bush fallow cropping (short fallow)
	1811 Mixed arable crops

	
	and crop cover (75-150 trees/ha)
	1820 Mixed bush fallow cropping (long fallow)
	1821 Mixed arable crops

	
	1900 Mixture of widely open savanna 
	1910 Mixed bush fallow cropping (short fallow)
	1911 Mixed arable crops

	
	woodland & crop cover (10-75 trees/ha)
	1920 Mixed bush fallow cropping (long fallow)
	1921 Mixed arable crops

	
	
	
	

	2000 Forest
	2100 Closed forest (>60% canopy covered)
	2110 Reserved closed forest
	2111 Timber

2112 Conservation

2113 Wildlife

2114 Traditional grove

	
	
	2120 Open-access closed forest
	2121 Wild produce

	
	
	2130 Closed forest plantation
	2131 Timber

2132 Conservation

2133 Fuelwood

	
	2200 Open forest (<60% canopy covered)
	2210 Reserved open forest
	2211 Timber

2212 Conservation

	
	
	2220 Open-access open forest
	2221 Timber

2222 Conservation

	
	
	2230 Open forest plantation
	2231 Timber

2232 Conservation

2233 Fuelwood

	
	2300 Riverine vegetation
	2310 Riverine vegetation with/without scattered farms
	

	3000 Savanna
	3100 Closed savanna woodland (>150 trees/ha)
	3110 Reserved closed savanna woodland
	3111 Wildlife

3112 Conservation

3113 Traditional grove

	
	
	3120 Open-access closed savanna woodland (with/without scattered farms/grazing)
	3121 Livestock/wild produce

3122 Wild produce

	
	3200 Open savanna woodland (<150 trees/ha)
	3210 Reserved open savanna woodland (with/without scattered farms/grazing)
	3211 Conservation

3212 Wildlife

	
	3300 Grassland with/without scattered trees (<10/ha)
	3310 Reserved grassland with/without farms/grazing
	3311 Conservation

3312 wildlife

	
	
	3320 Open-access grassland with/without scattered farms/grazing
	3321 Livestock

3322 Wild produce

	
	3400 Riverine vegetation
	3410 Riverine vegetation with/without farming or grazing
	

	4000 Shrub-thicket (Scrub)
	4100 Shrub-thicket with/without scattered trees (<10 trees/ha)
	4110 Reserved shrub-thicket
	4111 Wildlife

4112 Traditional grove

4113 Conservation

	
	
	4120 Open-access shrub-thicket with/without scattered farms
	4121 Wild produce

	
	4200 Mosaic of thickets & grassland
	4210 Reserved mosaic of thicket and grassland
	4211 Wildlife

4212 Traditional grove

4213 Conservation

	
	
	4220 Open-access mosaic of thickets & grassland with scattered farms/grazing
	4221 wild produce

4222 Livestock

	5000 Non-biotic constructed 
	5100 Settlement
	5110 Urban settlement
	5111 City  nucleus

5112 Peri-urban

5113 Town

	surfaces
	
	5120 Rural settlement
	5121 Village

5122 Cottage/hut

	
	5200 Transport
	5210 Road
	5211 Trunk road

5212 Feeder road

5213 Track

	
	
	5220 Railway
	5221 Single track railway

5222 Double track railway

	
	
	5230 Aerodrome
	5231 International airport

5232 Local airport

5233 Airstrip

	6000 Bare land
	6100 Rocky land
	6110 Quarrying
	6111 Stone

6112 sand

	
	
	6120 Mining
	6121 Gold

6122 Diamond

6123 Bauxite

6124 Manganese

	
	6200 Eroded surface
	6210 Eroded surface
	6211 Eroded surface

	
	6300 Beach
	6310 Beach
	6311 Recreation

6312 Port / harbour

	
	6400 Salt flats
	6410 Salt winning
	6411 Salt

	7000 Water 
	7100 River
	7110 Water supply
	7111 Water

	body
	
	7120 Fishing
	71212 Fish

	
	7200 Reservoir (dam)
	7210 Water supply
	7211 Water

	
	
	7220 Fishing
	7221 Fish

	
	7300 Lake
	7310 Water supply
	7311 Water

	
	
	7320 Fishing
	7321 Fish

	
	7400 Lagoon
	7410 Fishing
	7411 Fish

	
	
	7420 Salt winning
	7421 Salt

	8000 
	
	8110 Conservation
	8111 Wildlife

	Wetland
	
	8120 Gathering 
	8121 Fuelwood,etc

	
	
	8130 Fishing
	8131 Fish

	9000 Unclassified 
	9100 Cloud/haze obscurity
	
	

	land
	9200 Fire scars
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