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Abstract:

Due to alterations in physiographic and social-economic conditions, climatic changes,
adaptation and population growth, the land utilization of Bangladesh is changing very rapidly.
Small farms and landless household constitute about 80% of total area households, the majority
of whom depend on agriculture for their livelihood. It is obvious that total agriculture land over
the periods in the past has not increased although population has increased significantly [12].
Bangladesh is a small country but it bears a huge population, resulting in a very high density
of population and very high intensity of land and resource use. Based on secondary data of
Bangladesh Bureau of Statistics, an attempt has been made in this paper to evaluate the changes
in land use pattern during the period of 1990 to 2015. Absolute utilization of land for different
purposes during this period as well as trend values and growth rates were estimated. Trend
analysis and exponential growth rate showed that forest area significantly increased by 35.93%
and 0.3% per annum and land not available for cultivation is significantly decreased by 4.49%
and 0.04%per annum respectively. Result also show that cultivate waste is significantly
decreased at the rate of 1.1% per annum. On the other hand, a current fallow is decreased by
0.2% per annum. The trend values was found statistically significant for land use in forest and
cultivate waste.
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1. Introduction

Bangladesh is one of the least developed countries of the world, and is mostly rural and
agricultural. Bangladesh has a large population (144.1 million) and high population density
(964/km2) [1]. Bangladesh is an agricultural developing country. As agriculture is the dominant
sector of the economy, land enjoys the highest importance as a resource. Another important aspect
of land is that the rapid growth of population in a somewhat stagnant economy puts tremendous
pressure on land, thereby adding scarcity value to a natural resource which is already in great
demand. Land use pattern of a country reflects its socio-economic stipulation. While land use
changes are concerning topics in perspective of socio-economic changes of a country, the pattern
of its changes in Bangladesh is to meet the dynamic demand of the society that creates pressure on
natural environment. As a result, various disharmonies occur in natural system.
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With the growth of a country’s economy, agricultural land is usually transferred to non-agriculture
as the demand for non-farm products and services increases. This is specially so when the country’s
population and its per capita income rise. We are not aware of the extent of conversion of farm
land for non-agricultural uses in Bangladesh and consequent production losses in agriculture. It is
generally claimed that in Bangladesh every year over 80 thousand hectares of agricultural land i.e.
nearly one per cent a year [11] is being converted to non-agriculture. Another way of looking at
the national land use is through the land utilizations statistics, as collected and published by
Bangladesh Bureau of Statistics [10]. The viewpoint is agricultural, so that details of the other land
uses are masked. In this attempt land use classification is as follows: net cropped area, current
fallow, current waste, forest, and area not available for cultivation. In this land use classification
scheme, the areas not suitable for cultivation or not under forest are thrown into one category. This
is obviously not very helpful in determining national land use. The term land use has been defined
differently from various perspectives by different scholars. It has seen as a product of interactions
between a society’s cultural background, skill and its physical needs in one hand, and the natural
potential of land on the other [2]. Land use is also defined as men’s activities on land, which are
directly related to land [3]. Land use is characterized by the arrangements, activities and inputs by
people to produce change or maintain a certain land cover type [4]. Land use defined in this way
therefore establishes a direct link between the land cover and the actions of people in their
environment [5]. Land cover is the observed biophysical cover on the earth’s surface [6].

In Bangladesh almost one-third of the land (29%) is classed as Highland and Slightly lower land,
known as the Higher Medium Highland or MH-1, occupies over one-tenth (11.5%) of the land
surface. The next lower level is known as Lower Medium Highland or MH-2, the total area 23.2%
is classed as MH-2. Medium Lowland forms 12% of the total area and mainly by rivers which flow
through these lowlands. Lands inundated between 180 cm and 300 cm is known as Lowland and
such land occupies 7.6% of the total area. Even lower land with inundation depths in excess of 300
cm forms 1.4% of the total area of the country. The remaining 15.3% of the land area is either
water bodies or urban and rural settlements [13].

The total cultivable land of the country is not more than 0.782 acres ha and per capita land is only
0.0526 ha. Moreover, every year 1% of its arable land or 82900 ha of crop land and everyday 221
ha of arable land is losing in Bangladesh [6]. Despite the remarkable achievement in controlling
the high birthrate, the population continues to grow by 2 million people each year because of the
large existing population base [8]. The country’s population will be over around 190 million by
2030 when an extra 25% food grains will have to be produced. But the additional harvests will
have to be reaped from a much smaller area of cropland than is now available [9]. According to
one projection, the country would have to grow an additional five to six millions tones of grains
by 2020 in a land area two million ha less than today. In this perspective land use changing pattern
is a valuable question to study agricultural land in Bangladesh.

2. Objectives

The objectives of the research were:
1) To know the land distribution of Bangladesh.
2) To observe the availability of agricultural land has changed since last 26 years.
3) To quantify land of lost and gained due to various factors in Bangladesh agricultural sector.
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3. Data and Method

This study tries to discover answers to the questions who, what, when, where and sometimes how.
The study is conducted on the basis of the secondary data, collected from [7] and analysis the
changes in land use pattern during the period of 1990 to 2015. Considering five lands uses variable
for the analysis such as land in forest, not available for cultivation, cultivate waste, current fallows
and net cropped area. Absolute changes of land use for different purposes during this period as
well as trend values and growth rates were estimated using MS excel and SPSS software 15.0
version. Various statistical time series measures, such as Semi average methods, least square
method of trend value and exponential growth of non linear trend method were used to analysis
the data. The limitation of this study is that this study did not use primary data. Despite this
limitation, the collected data have been processed manually and present form has been prepared in
order to make the study more informative, analytical and useful for the users.

4. Result and Discussion
Table 1 shows the changes in land utilization patterns of Bangladesh during the period of 1990 to
2015. It can be seen the table that in 1990 to 2002 (period-1) and 2003 to 2015 consider as a period-
I1by using semi-average method:

Table: 1 Land use pattern for different purpose during the period 1990 to 2015
Table-01 (Figures in 000’ acres)

Year Forest Not available of Cultivate Current Net cropped
cultivation waste fallows area
period-| 5114.15 9204.77 1214.31 1202.92 19707.38
1990 to 2002
period-I1 6347.23 8989.62 594.15 1150.07 19532.45
2003 to 2015
Change during 1233.08 -215.15 -620.16 -52.85 -174.92
Period I and Il (24.11%) (-2.33%) (-51.07%) (-4.39%) (-0.88%)

This means the forest area was 5114.15 thousand acres on an average which had increased to
6347.23 thousand acres in Period Il and an increase of 24.11% during 26 years period. It is not
sufficient increase to fight the global climate change for a country. Land not available for
cultivation was 9204.77thousand acres on an average which had decrease to 8989.62 thousand
acres in Period Il and a decrease of 2.33% during 26 years period. This means decrease of land not
available for cultivation indicates the land availability for cultivation has increase slowly in that
period. Similarly cultivate waste and current fallows have decreases by 51.07% and 4.39%
respectively during the period of 1990 to 2015.

In addition to last column shows that Net cropped area was 19707.38 thousand acres on an average
which had decrease to 19532.45 thousand acres in Period Il and a decrease of 0.88% during 26
years period. It is an important point here net cropped area of Bangladesh reduce day by day.
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Table: 2 Represents the results of linear trend fitted by least square method of considerable
variable for the period of 1990 to 2015.
Table-2 (in 000’ acres)

Land use Fitted trend t-value | Significance level
Land in forest y=5910.46+35.93t | 6.366 | .000"

Not available for cultivation | y=9097.19- 4.49t | -0.526 | .604

Cultivate waste y=904.23-22.26t |-8.995 |.000"

Current fallows y=1176.5-8.83t -1.53 139

Net cropped area y=19619.84-6.44t | -1.421 | .168

*means significant at 5% level

Table: 3 Represents the results of non-linear trend of growths by exponential method for the

period of 1990 to 2015.
Table-3 (in 000’ acres)
Land use Fitted trend Annual growth | t-value Significance level
Land in forest logy= 3.769+0.003t | 0.3% 6.424 .000"
Not available for | logy=3.95- 0.0004t | 0.04% -0.353 q27
cultivation logy=2.92-0.011t 1.1% -11.34 .000"
Cultivate waste logy= 3.049-0.002t | 0.20% -1.176 251
Current fallows logy=4.29-0.0001t | 0.01% -1.39 77
Net cropped area

*means significant at 5% level
4.1. Forest land

Trend analysis showed that forest area increased by 35.93% per annum (Table-2), however the
trend value was found statistically significant. The trend of forest area during the period of 1990
to 2015 can also be seen from figure-1. It shows that trend value increasing but significant decrease
in forest area was observed during in 2010. Further increase in forest area was found at the end of
2015 (figure-1). Analysis of exponential growth rate showed an increase of forest area by 0.3%
per annum which was significant increase as confirmed by t-value.
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Figure 1: Trend of forest area during the period from 1990 to 2015
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4.2. Not Available for Cultivation

Trend analysis of land not available for cultivation is decreased by 4.49% per annum (Table-2),
however the trend value was not found statistically significant. The trend of land not available for
cultivation area during the period of 1990 to 2015 can also be seen from figure-2. It shows that
trend value decreasing but it does not mean to increase land available for cultivation. With the
population the use of land for non-agricultural purposes as well as housing, roads, market, etc. are
increasing day by day which caused converting land from agriculture to non-agricultural purposes,
thus reducing land available for cultivation. It should be taken a necessary step from now to
increase land available for cultivation.

Further analysis of exponential growth rate showed a decrease of land not available for cultivation
area by 0.04% per annum which was insignificant decrease as confirmed by t-value.
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Figure 2: Trend ofnot available for cultivationarea during the period from 1990 to 2015
4.3. Cultivate Waste

Cultivable waste land was 1214.31 thousand acres on an average in period | which had decrease
to 594.15 thousand acres in period Il and a decrease of 51.07% during 26 years period.

Trend analysis of cultivate waste is decreased by 22.26% per annum (Table-2), however the trend
value was found statistically significant. As a decrease of cultivate waste, it’s a good sign for the
economy of Bangladesh to challenge the global sustainable development. The trend of cultivate
waste area during the period of 1990 to 2015 can also be seen from figure-3. It shows that trend
value decreasing but significant increase in cultivate waste area was observed during in 2015
(figure-3).

Further analysis of exponential growth rate showed a decrease of cultivate waste area by 1.1% per
annum which was significant decrease as confirmed by t-value.
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Figure 3: Trend of cultivate waste area during the period from 1990 to 2015
4.4. Current Fallows

Current fallows land was found to be about 1202.92 thousand acres on an average in period | which
had decrease to 1150.07 thousand acres in period Il (Table 01). Thus, Current fallows land was
reduce by about 52.85 thousand acres and a decrease of 4.39% during the period from 1990 to
2015.

Trend analysis of current fallows is decreased by 8.83% per annum (Table-2), however the trend
value was found statistically insignificant. As a decrease of current fallows, it’s a good sign for the
economy of Bangladesh but not sure to use of this land for agricultural purposes. It should be
ensured that the government uses this land in agricultural purposes to take in challenge the global
sustainable development. The trend of current fallows area during the period of 1990 to 2015 can
also be seen from figure-4. It shows that trend value decreasing slowly but significant decrease in
current fallows area was observed during in 2014 to 2015 (figure-4).

Further analysis of exponential growth rate showed a decrease of current fallows area by 0.2% per
annum which was insignificant decrease as confirmed by t-value.
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Figure 4: Trend of current fallows area during the period from 1990 to 2015
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4.5. Net Cropped Area

Trend analysis shows that land of net cropped area in Bangladesh during the period of 1990 to
2015 decreased by about 6.44 thousand acres per annum (table-2), however the trend value was
not found statistically significant over the period. It is an important alarming situation that the total
net cropped area of Bangladesh has been reduced rapidly over the period of 26 years. It observed
that if this trend is continues the net cropped area will be zero acres within next 1523 years. It
should be taken a necessary step from now to increase land net cropped area for cultivation.

The trend of land net cropped area during the period of 1990 to 2015 can also be seen from figure-
2. It shows that trend value decreasing over the period 26 years.

Further analysis of exponential growth rate showed a decrease of net cropped area by 0.01% per
annum which was not significant by table 03.
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Figure 5: Trend of net cropped area during the period from 1990 to 2015
5. Conclusion

With uncontrolled population growth and economic development in the study area, the land use
pattern is changing rapidly. The overall analysis in this paper showed that there has been significant
decrease in net cropped area in Bangladesh during 1990 to 2015. Since land is very limited in
Bangladesh and land available for cultivation has been reducing day by day, land productivity as
well as cultivable land must be increased for all the people of the country. Using exponential
growth analysis, it was found that net cropped area for cultivation over the period is losing by
0.01% per annum. If this rate continues, the net cropped area will be zero acres within next 1523
years. To face the challenges, a small number of recommendations such as vertical progress of
infrastructures and imposing of taxes on such structures, accumulated zonal growth planning,
industrialization, population growth control, increasing education and improvement of awareness
among the people of the country have been proposed.
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