APPLICATION OF GEOSPATIAL TECHNIQUE’S IN LAND USE AND LAND
COVER MAPPING

1.1 Land Cover Mapping

Land cover refers how much of a region of the earth surface is covered by forests, wetlands,
impervious surfaces, agriculture, water body etc. Water body includes wetlands or open water.
Whereas land use shows how people use the land — whether for social-economic development,

conservation, or mixed uses.

Land cover can be identified and mapped using satellite remote sensing data in a short time
over a large area at a time. These maps help planners and managers to understand about the
current landscape which helps them to evaluate past management decisions as well as gain
insight into the possible effects of their current decisions before they are implemented. As an
example, coastal managers use land cover data and maps to understand the impacts of natural
phenomena and human use of the landscape. Maps can help managers to assess urban growth,
model water quality issues, predict and assess impacts from floods and storm surges, track
wetland losses and potential impacts from sea level rise, prioritize areas for conservation
efforts, and compare land cover changes with effects in the environment or to connections in

socio-economic changes such as increasing population.

A simple land cover land use map can be prepared by supervised or unsupervised techniques

or combination of both. The output map depends on the spectral, spatial and radiometric
resolution of the image data set. The basic need of an image classification is a general
knowledge about the landscape of the study area, post classification field verification and
accuracy assessment. The steps to generate land use land cover map are shown through

flowchart in Fig 1.1.
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Fig. 1.1. Flowchart generation of land use land cover map.

The study has been carried out for irrigation planning using remote sensing and GIS for wheat
crop grown in Tarafeni South Main Canal command (TSMC), (Gontia, 2005). A land use land
cover map classification generated for TSMC is shown in Fig 30.2. The corresponding error
matrix and accuracy assessment carried out are given in the Table 1.1 and Table 1.2

respectively.

LUAC CLASSIFICATION

1 Null Class
2 M warer sonies
3 E_ Grass Lanos
4 LJ— orCHARDS
5 L) OPEM FOREST
6 B DENSE FOREST
— DEGRADED FOREST
$ CJ__ raLiow
9 []_ whear crop
10 B__ o7er rasI cROPS
11 []_ veceTaBLE crOPS

12 B__ panraTion
13 [[]__ estaBLISHMENTS!
SANDY LAND

Fig. 1.2. Land use land cover classification map of an area.




Table 1.1 Error matrix of the classified image

Classified Reference Data
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Table 1.2 Accuracy statistics of land use land cover classification

Producer's
Class Name Accuracy, %

User's
Accuracy, %

Null 100.00

08.22

Water Bodies 76.00

67.86

Grass Lands 58.33

65.63

Orchards 60.00

75.00

Open Forest 72.73

66.67

Dense Forest 83.33

89.74

Degraded Forest 59.09

54.17

Plantation 68.00

73.91

Fallow 78.46

80.95

Wheat Crop 83.72

81.82

Other Rabi Crops 59.38

73.08

Vegetables 75.00

69.23

Establishments /Sandy Lands 57.14

36.36

Overall accuracy = 80.41 per cent and Overall Kappa statistics () = 0.7734.




1.2 Land use/Land Cover Change Detection

Land use and land cover is an important component in understanding the interactions of the
human activities with the environment and thus it is necessary to simulate changes. Land use
and land cover are dynamic in nature. Land use and land cover (LULC) change is a major issue
of global environment change. Changes may be natural or manmade for land use land cover
modification. Land degradation also takes place due to increased human activity without proper
management practices. Changes in landuse can be due to urban expansion and the loss of
agriculture land, changes in river regimes, the effects of shifting cultivation, the spread of
erosion and desertification and so on. This, therefore, requires not only the identification of
features but also the comparison of subsequent data in order to recognize when valid change
has taken place. The land use change has a direct bearing on the hydrologic cycle. Various
hydrologic processes such as interception, infiltration, evapotranspiration, soil moisture, runoff
and ground water recharge are influenced by landuse landcover characteristics of a catchment.
Application of remotely sensed data made possible to study the changes in land cover in less
time, at low cost and with better accuracy in association with Geographical Information System
(GIS) that provide suitable platform for data analysis, update and retrieval helps in monitoring,

mapping and management of natural resources.

A number of techniques for accomplishing change detection using satellite imagery can be
used, which are broadly grouped into two general types: (1) those based on spectral

classification of the input data such as post-classification comparison and direct two-date

classification; and (2) those based on radiometric change between different acquisition dates,

including (a) image algebra methods such as band differencing, ratioing, and vegetation
indices; (b) regression analysis; (c) principal component analysis; and (d) change-vector
analysis (CVA).

Chen. et al. (2003) stated the methodology of change-vector analysis (CVVA) which is shown
through Fig. 1.3. The output image generated using CVA method is given in Fig 1.4.
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Fig. 1.3. Flowchart of land-use/land-cover change detection based on improved change
vector analysis. (Source: Chen, et al., 2003)
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Fig. 1.4. The selected change sample areas and results of change/no-change detection. (a)
Typical change sample areas (red) with outer no-change buffer boundary (blue). (b)
Change pixels detected by the improved CVA method.

(Source: Chen, et al., 2003)

Another study on land use land cover change detection has been carried out for Tarafeni
catchment of West Bengal by Jena (2002). The output change detection map and statistics of
obtained through analysis of satellite image of Tarafeni catchment are given in Fig. 1.5 and
Table 1.3.
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Fig. 1.5. Land cover land use map of Tarafeni catchment of year (a)1989, (b)2000.
(Image Source: Jena, 2002)




Table 1.3 Land use land cover statistics of Tarafeni catchment

Land use land cover Type Area (ha.)

Year 1989 Year 2000
Dense forest 2715.0 1874.9
Open forest 2109.6 3046.6
Degraded forest 3337.0 2932.7
Cropland 1961.6 2207.0
Fallow land 4029.8 3815.4
Wet land 605.07 639.40
Waste land 0.00 367.9
Water bodies 1048.1 922.13
(Source: Jena, 2002)

From the Table 1.3 it can be observed that in 11 years open forest, crop land, wet land and
waste land have increased, whereas dense forest, degraded forest, fallow land, water bodies

have decreased. Such information can be used for planning purpose.
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