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Abstract.

Urbanization is the biggest issue of emerging economies now a days, which is badly
effecting cities, and considered a communal phenomenon worldwide. In this study GIS and
remote sensing techniques are used to estimate transformation of irrigated areas into built-up
areas. Irrigated lands are considered most beneficial lands because these provide grain and
contribute healthy in national economy. The loss of agriculture land directly effects the
regional economy. We used satellite images to determine land loss in km* in 85 villages of
district Lahore. The results show that the irrigated area has been transformed into integrated
areas. The overall discharge of Khariam BRBD decreased by 46.13; Niaz Beg Disty decreased
by 42.45; Badoki Minor is decreased by 0.8 and Raiwind Disty by 2.2; The null discharge of
KohaliDisty and Ladhiki is measured. A deemed management system is significant for
maintaining or serving irrigated land and development, resulting in substantial environmental
and socio-economic implications for these imperious lands.

Keywords: Irrigated Lands; Landcover, Remote Sensing, GIS.
INTRODUCTION

The masses migrate towards developed cities for the sake of basic human needs [1].
The development of urban structures around the world is documented as the key frontier for
environmental decimation that begins with natural disasters and then ends the species[2].
Despite its value, urbanization is linked to major repercussions on neighboring environments
[3]. The big cities are the main hub of social and economic development [4].

Agricultural land degradation is appraised through anthropological exercises in
urbanization [5][6]. The functioning of biological communities is affected by remarkable
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transition in traditional urban environments [7]. Rapid urbanization and the population
growth, have increased many problems at domestic level as well as at commercial level[8]. It
is a notable force driving changes such as LULCC, biodiversity misfortune, biogeochemical
cycles, hydrological systems and the atmosphere [9]. The population growth is another
remarkable operator associated with the tremendous development seen in urban extension
[10]. According to Sidddiqi (2004)et.al, the population of Lahore increased up to 6.32 million
by the migration of 1.03 million people which is almost 16.4 percent of the whole country’s
population [11][12].

Land cover can be altered by many forces other than anthropogenic activities. The
land can also be modified by natural clematises such as weathering, climate changes, floods,
burning, volcanic activity, and biome dynamics. Numerous human activities, including
agriculture, deforestation, livestock farming, urban and suburban growth are changing the land
cover globally [13].

Typical and traditional land-use mapping methods are time taking and expensive which
result in multiple errors. These approaches and procedures have become obsolete with the
advent of latest technologies e.g., utility of satellite imagery. The GIS and Remote Sensing
techniques are time saving in both spatial and temporal aspects [14].

Xiaomei stated in 1999 that land maps and natural resources management must be
maintained and collected in order to update the land use. This data can be directly gathered by
field visits of different sites or remote sensing equipment [15]. Change detection [16] is an art
of mapping temporal changes about any feature at different times. The process of identifying
change is an important tool of natural resource management and surveillance as it offers
quantitative analysis data to detect the spatial variation [17].

Arvind C Pandy and MS Nathawat examined that land cover patterns are controlled
by agro-climate conditions and influenced by water existing drainage patterns. The satellite
images are available freely with large temporal resolution in comparison to aerial photographs.
The aerial photographs are costly and available with smaller extents [18].

Population growth, different socio-economic activities and other natural phenomena
cause rapid changes in the land use and land cover (LULC). This research emphasizes that
land cover changes pose a danger to natural resources. Urbanization has put huge pressure
on available reservoirs of fresh water, sanitation and food requirements [19]. Essential
resources that play a key role in the area's social-economic growth will be lost soon, if we failed
to manage these reserves [20].

The main objective of this research is to show a quantitative understanding of the shift
in land cover in Lahore between 1999 and 2019. These shifts can be indicated by maps drawn
using ARC GIS 10. This study also showed both the rise and decrease in various LULC groups
from the year 2000 to 2016 [21].

Significance of Irrigated Agricultural Land

Human survival is largely dependent high quality agricultural productivity.
Uncontrolled irrigated farming may endanger the sustainability of ecosystem. The coastal areas
having fertile soil and subsequent supply of water are favorable for agriculture. In irrigated
agricultural lands, water usage productivity can be increased by increasing yield, reducing water
depletion, eliminating unusable water sinks, and allocating water for sophisticated precedence
uses.
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Loss of Irrigated Land

Urbanization has become a hot issue in context of environmental and socio-political
scenarios which is addressed at every forum internationally [22]. Globally, urbanization takes
place as a result of rapid economic development and population growth. Many countries face
extreme agricultural land loss as a result of rapid urbanization. In developed countries, where
urbanization has fallen behind developing countries, agricultural land loss is particularly
prominent. In these countries, industrialization and urbanization had left a permanent mark
on rural land use and had significantly altered the sustainability of irrigated land. Therefore, it
is important to understand the characteristics and mechanisms of agricultural land conversion
[23].

There are three common characteristics in developing countries that transform
agricultural land into urban land [24]. First of all, agricultural land is intensively reduced due
to residential and industrial growth. Secondly, peri-urban agriculture is intensified, under
pressure of population growth and agricultural land reduction, and has become commercially
focused [25]. Third, the agricultural landscape's spatial dynamics change as a result of
urbanization. Agricultural parks have become smaller and less associated in the peri-urban
region leading to habitat decay. Habitat fragmentation is also a process where the habitat is
converted into many smaller areas with a smaller total area and separated by the habitat matrix
from the beginning [26].

Obijectives of the Study
The objectives of the study is to appraise as following:
e Conversion of irrigated cropland of Lahore by remote sensing and GIS from 1999 to

2019.

e The amount of the water saved from the conversion of irrigated croplands.
Material and Methods.
Investigation site. Lahore is Pakistan's second-largest city and the capital of the province
Punjab covering an area of 1762km” between 31°15'-31°45'N and 74°01' and 74°39'E. It lies
in north-west side of the district of Sheikhupura, to the east by the Wahgah frontier, and to
the south by district of Kasur [27] mapped in Figure 1. A comparative picture of Lahore is
shown in Figure 2, as it was in 1999 and in 2019. Zone wise map of Lahore is shown in Figure

3.
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Figure 1. Location map of the study area
Data Sets and Sources
We used three kinds of datasets including satellite images downloaded from Glovis, irrigated
data from Urban Unit Lahore and Built-up form digitization of satellite image.
Table 1. Sources and data layers.

Data Layers Sources
Satellite images https://glovis.usgs.gov/
Irrigation network data The Urban Unit
Builtup (2019) Digitization and satellite image
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Figure 2. Satellite imagery of 1999 and 2019
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Figure 3. Punjab Irrigation Divisions and Zones Map

NDVI

The Normalized Vegetation Difference Index (NDVI) was applied to both 1999 and
2019 images to compute the extent of vegetation. The coverage of vegetation is an important
indicator for the measurement of vegetation extent via Landsat images. The NDVI functions
on the basis of the representation of complex green vegetation patterns. The NDVI helps to
determine targets or entities using remote sensing requirements from a remote platform. As
specified in equation 1, NIR and Red channels are used for computation of NDVL

(NIR - Red) Equation (1)

NDVI = ———
(NIR + Red)

Image preprocessing

First, the ETMp Landsat image was geometrically corrected with by applying GCPs
and 99% features were correlated with their position on the surface of earth.
Mapping built-up area

Following the NDVIc image, a continuous NDBI, NDBIc and the BUc image were
directly extracted from the Landsat ETMJ image. To determine the optimum threshold value
NDVIc, NDBIc and BUc have been standardized from 0 to 255. A random stratified sampling
approach was used to assess the NDBI method efficiency in 80 samples in each build-up and
non-built field.

Result and discussion.

The results determined that almost 80.35 km?area of Raiwind Tehsil, 56.16 km?area
of Cantt, 39.69 km”area of Model Town, 19.34 km”area of Shalimar town and 16.06 km?”area
of Lahore city has been transformed in to non-irrigated land which was extensively utilized
for agriculture before the development of colonies to provide settlement for migrants.

Table 2: Tehsilwise vegetation area in km* from 1999 to 2019

Tehsil Name Area/Sqkm 1999  Area/Sq km 2019
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Cantt Tehsil 277.60 221.44
Lahore City Tehsil 49.33 33.27
Model Town Tehsil 139.26 99.57
Raiwind Tehsil 247.35 167.45
Shalimar Tehsil 156.66 137.32

Figure 4 is showing a comparison of built-up area between 1999 and 2019. In
1999, total built-up area was 284 sq km, which increased to 716 sq km in 2019. Figure 5 showed
the comparison of vegetation between 1999 and 2019. In 1999, total vegetation area was 870
sq km, which decreased to 659 sq km in 2019 and converted into a built-up area. Figure 6
showed the comparison of barren land between 1999 and 2019. In 1999, total barren land was
578 sq km, which decreased to 319 sq km in 2019 and converted to a built-up area. Figure 7
is a detailed landcover/land-use map of Lahore showing a comparative transformation from
1999 to 2019. Figure 8 is showing the existing irrigation network in the Lahore district for
1999 and 2019.

A total of 350 cusecs water was reserved, while over 250 cusecs water was distributed
into three channels (BatapurDisty, KohaliDisty and Bucher Kana Disty Reserve) which
enough for 85 villages as shown in Figure 9.

The results show that the suggested NDBI solution was 86.30 percent accurate. The
original NDBI method was also applied to produce binary built-up imagery and tested the
accuracy of both results. The results showed that the initial NDBI approach was 74.38 percent
accurate. After an inadvertent urbanisation in Lahore district, irrigated farming in Lahore is
getting declined every day. Some of the distributors for recharge are listed below,

Badoki minor

Badoki Minor of Bucharkhana disty has an affiliated Bambanwali Ravi BedianDipalpur
(BRBD) channel Bucharkhana distributary connection. Badoki irrigates tehsil Model city &
tehsil Raiwind. It has 15.95 cusec water for automatic Flow System Discharge (AFS
Discharge), and its net recharge remains at 15.15 cusec, after a reduction of 0.8 cusecs, it comes
from the Pandoki subdivision.

Kharian distributary

The BRBD connecting channel Kharian distributary is the parent BRBD connection
channel which is the main resource channel of Lahore district. Kharian disty is divided into
the Lahore irrigation system subdivision with a (AFS) of 132,89 cusec and 46,13 cusec, the
final net flush of which is 86,76 cusec. The distributary of Kharian is irrigating the land of
Lahore Cantt, Model Town and Tehsil Raiwind.

Niaz Baig distributary

The distribution of Niaz Baig falls in Raiwind Tehsil with a flow of 261 cusecs (AFS

discharge).
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Figure 5. Vegetation area of Lahore district 1999 & 2019
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Figure 6. Barren land area of Lahore district 1999 & 2019
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Figure 7. Landcover Map of Lahore district 1999 & 2019
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Figure 8. Irrigation Map of Lahore district 1999 & 2019
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Raiwind distributary

Raiwind is part of the Pandoki subdivision and its parent channel is the BRBD Link
Main Branch Lower (M.B.L). Raiwind distributes Tehsil Model Town and Tehsil Raiwind
irrigated land and joins the Kasur district. The distributary Raiwind (AFS Discharge) provides
85 cusecs and is down to 2.2 cusecs, the final net discharge stands at 82.8 cusecs. Figure 11
indicates the reduced discharge of the Raiwind distributor.

Certain distributors in Lahore have a net zero discharge reduction. Their flow remains
unmodifiable for all release free cycles, some of their distributaries have been shut down and
their water usage for irrigation or irrigation lifts, number of distribution units for the Lahore
Subdivision, Batapur Subdivision and Padoki Sub are shut down to supply the water and the
irrigation lifts to other distributaries as shown in Figure 10.

INDIA

Legend

E District Boundary
E Tehsil Boundary

==== Main Canals 31° N
BataPur Disty
16 Ki
| ¥ I:] 85 Village Secheme|

Figure 10. Lift irrigation (85 villages scheme)
Lift Irrigation System

The irrigation department, the Govt. of Punjab, introduced the lift irrigation system
to irrigate the land where the irrigation channel that came from India had been closed. With
the lift irrigation system, the land of tehsil Shalimar & tehsil Lahore Cantt near the Border area
was irrigated through the new channels like Batapur, Kohali and Bucherkana distributaries.
These channels are recharged from the water saved by the reducing recharge from different
channels because of the unplanned urban expansion.

Conclusion.

This study incorporates land-based classification techniques into irrigated areas to
establish an overview of transformation of area to improve our understanding about spatial
changes in land use in the District of Lahore. The research shows that Raiwind and Lahore
Cantt Tehsil are transformed at high rates, from 80.35 km” to 56.16 km® The reserve water
has already been used in 85 villages and the remaining 100 cusec reserve water in Lahore
division can be used elsewhere when needed for agriculture only.
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Suggestions.

The urban extension cannot be avoided. It can be regulated and managed in a required

and sustainable manner with proper planning and management, safeguarding productive plant
land and groundwater. This is why, a ban on the development of new housing companies in
Lahore is proposed. These housing societies use groundwater rather than irrigation water, so
groundwater is being decreased every day.
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