Different type of Classification Systems 

There is no one ideal classification of land use and land cover system. There are different perspectives in the classification process, and the process itself tends to be subjective, even when an objective numerical approach is used. There is, in fact, no logical reason to expect that one detailed inventory should be adequate for more than a short time, since land use and land cover patterns change in keeping with demands for natural resources. Each classification is made to suit the needs of the user, and few users will be satisfied with an inventory that does not meet most of their needs.
1. International Geosphere Biosphere Program (IGBP) Global Land Cover Legend and also this is the legend you by the 1993 MODIS Landcover. 
The MODIS Land Cover Type product contains multiple classification schemes, which describe land cover properties derived from observations spanning a year’s input of Terra data. The primary land cover scheme identifies 17 land cover classes defined by the International Geosphere Biosphere Program (IGBP), which includes 11 natural vegetation classes, 3 developed and mosaicked land classes, and three non-vegetated land classes. 
Code   Class Name                                          

1 
EVERGREEN NEEDLELEAF FOREST                

2 
EVERGREEN BROADLEAF FOREST                 

3 
DECIDUOUS NEEDLELEAF FOREST                

4 
DECIDUOUS BROADLEAF FOREST                 

5 
MIXED FORESTS                              

6 
CLOSED SHRUBLANDS                          

7 
OPEN SHRUBLANDS                            

8 
WOODY SAVANNAS                             

9 
SAVANNAS                                   

10 
GRASSLANDS                                 

11 
PERMANENT WETLANDS                         

12 
CROPLANDS                                  

13 
URBAN AND BUILT-UP                         

14 
CROPLAND/NATURAL VEGETATION MOSAIC         

15 
SNOW AND ICE                               

16 
BARREN OR SPARSELY VEGETATED               

17 
WATER BODIES                               

100 
NO DATA

2. Glob Cover program 

The GlobCover program develops a service that produces a time series of surface reflectance composites and a land cover classification at global scale for the year 2005/2006 and 2009. An international network of partners is working with ESA on the project, including EEA, FAO, GOFC-GOLD, IGBP, JRC and UNEP

	Glob cover Legend (ESA)

	Value
	Label

	11
	Post-flooding or irrigated croplands (or aquatic)

	14
	Rainfed croplands

	20
	Mosaic cropland (50-70%) / vegetation (grassland/shrubland/forest) (20-50%)

	30
	Mosaic vegetation (grassland/shrubland/forest) (50-70%) / cropland (20-50%) 

	40
	Closed to open (>15%) broadleaved evergreen or semi-deciduous forest (>5m)

	50
	Closed (>40%) broadleaved deciduous forest (>5m)

	60
	Open (15-40%) broadleaved deciduous forest/woodland (>5m)

	70
	Closed (>40%) needleleaved evergreen forest (>5m)

	90
	Open (15-40%) needleleaved deciduous or evergreen forest (>5m)

	100
	Closed to open (>15%) mixed broadleaved and needleleaved forest (>5m)

	110
	Mosaic forest or shrubland (50-70%) / grassland (20-50%)

	120
	Mosaic grassland (50-70%) / forest or shrubland (20-50%) 

	130
	Closed to open (>15%) (broadleaved or needleleaved, evergreen or deciduous) shrubland (<5m)

	140
	Closed to open (>15%) herbaceous vegetation (grassland, savannas or lichens/mosses)

	150
	Sparse (<15%) vegetation

	160
	Closed to open (>15%) broadleaved forest regularly flooded (semi-permanently or temporarily) - Fresh or brackish water

	170
	Closed (>40%) broadleaved forest or shrubland permanently flooded - Saline or brackish water

	180
	Closed to open (>15%) grassland or woody vegetation on regularly flooded or waterlogged soil - Fresh, brackish or saline water

	190
	Artificial surfaces and associated areas (Urban areas >50%)

	200
	Bare areas

	210
	Water bodies

	220
	Permanent snow and ice

	230
	No data (burnt areas, clouds…)


3. U.S.G.S. Land use classification system.

The USGS developed one of the first land use/land cover classifications systems designed specifically for use with remotely sensed imagery. The Anderson Land Use/Land Cover Classification system, named for the former Chief Geographer of the USGS who led the team that developed the system, consists of nine land cover categories 
Urban or built-up; agricultural; range; forest; water; wetland; barren; tundra; and perennial snow and ice, and 37 subcategories (for example, varieties of agricultural land include cropland and pasture; orchards, groves, vineyards, nurseries, and ornamental horticulture; confined feeding operations; and other agricultural land). Image analysts at the U. S. Geological Survey created the USGS Land Use and Land Cover (LULC) data by manually outlining and coding areas on air photos that appeared to have homogeneous land cover that corresponded to one of the Anderson classes. Modified Anderson Land Use/Land Cover Classification used for the USGS National Land Cover Dataset. See table below
	Level I Classes
	Level II Classes

	Water
	11
	Open water

	
	12
	Perennial Ice/Snow

	Developed
	21
	Low Intensity Residential

	
	22
	High Intensity Residential

	
	23
	Commercial/Industrial/Transportation

	Barren
	31
	Bare Rocks/Sand/Clay

	
	32
	Quarries/Strip Mines/Gravel Pits

	
	33
	Transitional

	Forested Upland
	41
	Deciduous Forest

	
	42
	Evergreen Forest

	
	43
	Mixed Forest

	Shrubland
	51
	Shrubland

	Non-Natural Woody
	61
	Orchards/Vineyards/Other

	Herbaceous Upland Natural/Semi-natural vegetation
	71
	Grassland/Herbaceous

	Herbaceous Planted/Cultivated
	81
	Pasture/Hay

	
	82
	Row Crops

	
	83
	Small Grains

	
	84
	fallow

	
	85
	Urban/Recreational Grasses

	Wetlands
	91
	Woody Wetlands

	
	92
	Emergent Herbaceous Wetlands


4. GeoCover LC Legend (http://www.mdafederal.com/geocover/geocoverlc)
GeoCover LC data is prepared from Landsat TM imagery created for GeoCover Ortho. These scenes were acquired within three years of peak of greenness in 1990 or 2000. MDA's analysts use ERDAS IMAGINE geographic imaging software to classify each scene independently.
A standard 13-class land cover legend designed to provide a basic understanding of the landscape

EarthSat GeoCover LC Land Cover Legend

	Class

Class Title

Definition

1
Forest, Deciduous 

Trees > 3 meters in height, canopy closure >35% (<25% intermixture with evergreen species), of species that seasonally lose leaves.  Includes deciduous tree species in the wetland environment.

2
Forest, Evergreen

Trees > 3 meters in height, canopy closure >35% (?25% intermixture with deciduous species), of species that do not seasonally lose leaves. Includes both broadleaf and needle leaf species,  as well as evergreen tree species in the wetland environment.

3
Shrub/Scrub 

Woody vegetation < 3 meters in height, with at least 10% ground cover.  Includes wetlands with woody vegetation < 3 meters in height.

4
Grassland (>10% ground cover)

Upland herbaceous grasses, >10% ground cover.

5
Barren/Minimal Vegetation (<10% ground cover)

Land with minimal ability to support vegetation, including rock, sand, beaches.

6
Urban/Built-Up

Developed areas at least 60 meters wide.

7

Agriculture, General

Cultivated crop and pasture lands, except paddy agriculture.

8
Agriculture Rice/Paddy

Paddy croplands characterized by inundation for a substantial portion of the growing season.

9
Wetland, Permanent/Herbaceous

Areas where the water table is at or near the surface for a substantial portion of the growing season.  Vegetated wetlands consist of herbaceous species only.  Also includes playas, salt flats, and non-tidal mud flats.

10
Wetland, Mangrove

Sheltered coastal (i.e., estuarine tropical wetlands supporting woody species of Mangrove.

11
Water

All water bodies of size greater than 0.08 ha (1 TM pixel).

12
Permanent or Nearly Permanent Ice and/or Snow

Land areas covered permanently or nearly permanently with ice or snow.

13
Cloud/Cloud Shadow/No Data

Areas where no land cover interpretation is possible due to obstruction caused by clouds and their shadows, smoke, haze, terrain shadow, or satellite or transmission malfunction.

5. Global Land Cover 2000 (http://bioval.jrc.ec.europa.eu/products/glc2000/products.php)
The Global Vegetation Monitoring unit of the Joint Research Center has produced a new global land cover classification for the year 2000 (Global Land Cover 2000). 

The GLC2000 project uses the FAO Land Cover Classification System (LCCS). This is a hierarchical classification, which allowed each regional partner to describe the landcover classes at the thematic detail best suited to the landcover in their region of expertise, whilst following a standardised classification approach. These global classes describe the type of vegetation and the density of the cover, independent of geo-climatic zone, such as temperate or tropical forests.


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	GLC Global Class (according to LCCS terminology)

	1. 
	Tree Cover, broadleaved, evergreen

LCCS >15% tree cover, tree height >3m

(Examples of sub-classes at regional level* :

 closed > 40% tree cove; open 15-40% tree cover)

	2. 
	

	3. 
	Tree Cover, broadleaved, deciduous, closed 

	4. 
	Tree Cover, broadleaved, deciduous, open

(open 15-40% tree cover)

	5. 
	Tree Cover, needle-leaved, evergreen

	6. 
	Tree Cover, needle-leaved, deciduous

	7. 
	Tree Cover, mixed leaf type

	8. 
	Tree Cover, regularly flooded, fresh  water (& brackish)

	9. 
	Tree Cover, regularly flooded, saline water,



 (daily variation of water level)

	10. 
	Mosaic: 

Tree cover / Other natural vegetation 

	11. 
	Tree Cover, burnt

	12. 
	Shrub Cover, closed-open, evergreen

(Examples of sub-classes at reg. level *: (i) sparse tree layer)

	13. 
	Shrub Cover, closed-open, deciduous 

(Examples of sub-classes at reg. level *: (i) sparse tree layer)

	14. 
	Herbaceous Cover, closed-open 

(Examples of sub-classes at regional level *:

(i) natural, (ii) pasture, (iii) sparse trees or shrubs) 

	15. 
	Sparse Herbaceous or sparse Shrub Cover

	16. 
	Regularly flooded Shrub and/or Herbaceous Cover

	17. 
	Cultivated and managed areas

(Examples of sub-classes at reg. level *: 

(i) terrestrial; (ii) aquatic (=flooded during cultivation),  and under terrestrial:  (iii) tree crop & shrubs (perennial),  (iv) herbaceous crops (annual), non-irrigated, (v) herbaceous crops (annual), irrigated)

	18. 
	

	19. 
	

	20. 
	

	21. 
	

	22. 
	Mosaic: Cropland / Tree Cover / Other natural vegetation

	23. 
	Mosaic: Cropland / Shrub or Grass Cover 

	24. 
	Bare Areas

	25. 
	Water Bodies (natural & artificial)

	26. 
	Snow and Ice (natural & artificial)

	27. 
	Artificial surfaces and associated areas


6. Global Land Cover Facility
University of Maryland, College Park, USA

AVHRR Global Land Cover was produced in 1998 ( http://glcf.umd.edu)

Value Label 





0 
Water 







1 
Evergreen Needleleaf Forest  


2 
Evergreen Broadleaf Forest  



3 
Deciduous Needleleaf Forest  


4 
Deciduous Broadleaf Forest  


5 
Mixed Forest  




6 
Woodland  




7 
Wooded Grassland  



8 
Closed Shrubland  




9 
Open Shrubland  




10 
Grassland  




11 
Cropland  


 

12 
Bare Ground  




13 
Urban and Built  




7. Land Covers 1993 Olson Ecosystem Legend




1

Urban
2

Low Sparse Grassland
3

Coniferous Forest
4

Deciduous Conifer Forest
5

Deciduous Broadleaf Forest
6

Evergreen Broadleaf Forests
7

Tall Grasses And Shrubs
8

Bare Desert
9

Upland Tundra
10

Irrigated Grassland
11

Semi Desert
12

Glacier Ice
13

Wooded Wet Swamp
14

Inland Water
15

Sea Water
16

Shrub Evergreen
17

Shrub Deciduous
18

Mixed Forest And Field
19

Evergreen Forest And Fields
20

Cool Rain Forest
21

Conifer Boreal Forest
22

Cool Conifer Forest
23

Cool Mixed Forest
24

Mixed Forest
25

Cool Broadleaf Forest
26

Deciduous Broadleaf Forest
27

Conifer Forest
28

Montane Tropical Forests
29

Seasonal Tropical Forest
30

Cool Crops And Towns
31

Crops And Town
32

Dry Tropical Woods
33

Tropical Rainforest
34

Tropical Degraded Forest
35

Corn And Beans Cropland
36

Rice Paddy And Field
37

Hot Irrigated Cropland
38

Cool Irrigated Cropland
39

Cold Irrigated Cropland
40

Cool Grasses And Shrubs
41

Hot And Mild Grasses And Shrubs
42

Cold Grassland
43

Savanna (Woods)
44

"Mire, Bog, Fen"
45

Marsh Wetland
46

Mediterranean Scrub
47

Dry Woody Scrub
48

Dry Evergreen Woods
49

Volcanic Rock
50

Sand Desert
51

Semi Desert Shrubs
52

Semi Desert Sage
53

Barren Tundra
54

Cool Southern Hemisphere Mixed Forests
55

Cool Fields And Woods
56

Forest And Field
57

Cool Forest And Field
58

Fields And Woody Savanna
59

Succulent And Thorn Scrub
60

Small Leaf Mixed Woods
61

Deciduous And Mixed Boreal Forest
62

Narrow Conifers
63

Wooded Tundra
64

Heath Scrub
65

Coastal Wetland - Nw
66

Coastal Wetland - Ne
67

Coastal Wetland - Se
68

Coastal Wetland - Sw
69

Polar And Alpine Desert
70

Glacier Rock
71

Salt Playas
72

Mangrove
73

Water And Island Fringe
74

"Land, Water, And Shore"
75

"Land And Water, Rivers"
76

Crop And Water Mixtures
77

Southern Hemisphere Conifers
78

Southern Hemisphere Mixed Forest
79

Wet Sclerophylic Forest
80

Coastline Fringe
81

Beaches And Dunes
82

Sparse Dunes And Ridges
83

Bare Coastal Dunes
84

Residual Dunes And Beaches
85

Compound Coastlines
86

Rocky Cliffs And Slopes
87

Sandy Grassland And Shrubs
88

Bamboo
89

Moist Eucalyptus
90

Rain Green Tropical Forest
91

Woody Savanna
92

Broadleaf Crops
93

Grass Crops
94

"Crops, Grass, Shrubs"
95

Evergreen Tree Crop
96

DECIDUOUS TREE CROP

100

MISSING DATA
8. Land use and land cover classification system for use with remote sensor data

Anderson, J.R., et al. 1976. “A Land Use and Land Cover Classification System for Use with Remote Sensor Data.” U.S. Geological Survey Professional Paper 964. See Table 2

	Level I
	Level II

	Urban or Built-up Land 
	1
	
	

	
	
	11
	Residential

	
	
	12
	Commercial and Services

	
	
	13
	Industrial

	
	
	14
	Transportation, Communications, and Utilities

	
	
	15
	Industrial and Commercial Complexes

	
	
	16
	Mixed Urban or Built-up Land

	
	
	17
	Other Urban or Built-up Land

	Agricultural Land 
	2
	
	

	
	
	21
	Cropland and Pasture

	
	
	22
	Orchards, Groves, Vineyards, Nurseries, and Ornamental Horticultural Areas

	
	
	23
	Confined Feeding Operations

	
	
	24
	Other Agricultural Land

	Rangeland
	3
	
	

	
	
	31 
	Herbaceous Rangeland

	
	
	32
	Shrub and Brush Rangeland

	
	
	33
	Mixed Rangeland

	Forest Land
	4
	
	

	
	
	41
	Deciduous Forest Land

	
	
	42
	Evergreen Forest Land

	
	
	43
	Mixed Forest Land

	Water
	5
	
	

	
	
	51
	Streams and Canals

	
	
	52
	Lakes

	
	
	53
	Reservoirs

	
	
	54
	Bays and Estuaries

	Wetland
	6
	
	

	
	
	61
	Forested Wetland

	
	
	62
	Non-forested Wetland

	Barren Land 
	7
	
	

	
	
	71
	Dry Salt Flats

	
	
	72
	Beaches

	
	
	73
	Sandy Areas other than Beaches

	
	
	74
	Bare Exposed Rock

	
	
	75
	Strip Mines Quarries, and Gravel Pits

	
	
	76
	Transitional Areas

	
	
	77
	Mixed Barren Land

	Tundra
	8
	
	

	
	
	81
	Shrub and Brush Tundra

	
	
	82
	Herbaceous Tundra

	
	
	83
	Bare Ground Tundra

	
	
	84
	Wet Tundra

	
	
	85
	Mixed Tundra

	Perennial Snow or Ice
	9
	
	Perennial Snowfields

	
	
	91
	Perennial Snowfields

	
	
	92
	Glaciers


