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Abstract: Water playing important roles in human activities. The change of land use or land cover and weather can caused the change at human water
source condition. This fact has strong related in the availability of water. The main problem availability of water in number, quality and its distribution
influenced by dynamics of land cover and people activities in Bua-bua and Parappa rivers basin. Bua-bua and Parappa is the important rivers in Selayar
Island Regency, South Sulawesi. All of the people activities depend their life in water from the rivers. The average of monthly water change very
influenced by rainfall period. Based on Maracov analysis, projection of Bua-bua land cover in 2023, the mangrove secondary forest decreasing about
10,52 hectare and increasing grasslands about 122,46 hectare, respectively. Increasing significantly for urban about 1570,51 hectare.
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INTRODUCTION Commonly climate change has responsibility for change the
Land cover and water stock in nature has a Strong related qua“ty of water. The rainfall period and land (.?OVer influence
one to another. The vegetation were covered the land kept the width of Bua-bua and Parappa rivers basin. The annual
much of water inside. Water playing important role in human mean temperature increase 0.72 - 3.92°C accompanied with
life. This article were investigated whether the land cover the degradation of precipitation until 2 - 3%. The significant
affect the water source and their impact to human life. It will factor for planning and development of Bua-bua and
be adapted gradually in time depending on the future trends Parappa river basin depend on drainage, soil, land use/land
of the land use scenarios. Water need is the one important cover and available water resources.
factor in everywhere including Selayar island because its
vital for agriculture, industry, human and cattle consumption. OBJECTIVES
The Selayar island or Tanadoang is a regency of Indonesia The objectives of this research is to study impact
in South Sulawesi province that covers the Selayar island, land cover decreasing and predict potential water
which lie to the south of Sulawesi. Selayar is the one source based on land cover in Bua-bua and
beautiful island in the end of Sulawesi island. The Selayar Parappa river basin. We were used meteorology
strait separate the regency from another. Actually, Benteng, variable including rainfall data from three local
a capital of Selayar in 6,54°South and 121,25°East. Total weather station. The study area mainly located in
area of the island is 10.505,69 km®. Bua-bua and Parappa is Bua-bua and Parappa rivers in Selayar island.
two important rivers in Selayar. They both has a
responsibility as the source of water supply for people in the METHODOLOGY
island. Population increasing day by day in Selayar caused
lost of land cover and water crisis especially for drinking 1. Data Collecting Methods
water. Land cover and weather can cause change of water The research was conducted in November 2012 until
quality. Main problem in Selayar island is availiability of December 2013. We were used primary and secondary
drinking water limited in number, quality and its distribution, data. Secondary data used the amount of rainfall from
Actually, drinking water for peqple in Benteng was managed year 2004 - 2013; evapotranspiration data from year
by National Qompany of Drinking Water Area (PDAM). Total 2004 - 2013; map of land cover start from year 2000,
amount service by PDAM as much 1.954 unit of house 2003, 2006, 2009, 2011, 2013; local resident data from
extension, office and industry (Anonim, 1988) [1]. year 2009 - 2013; geology data, water use data by
people in Benteng City from 2009 - 2013. Data was
processed using Maracov Chain Cellular Automata
methods for the projection of land cover 2023. We was
analysed the data of rainfall year projection 2023
® Risbar Novrianto, Daud Malamassam, Sumbangan obtained from Global Climate Method (GCM CSIRO-MK
Baja, Roland Barkey 3.5) with the elementary resolution horizontal in 200 km
e Office of Planning and Local Area Development and 14 km in horizontal projection.
(BAPPEDA), Selayar Island Regency, South
Sulawesi INDONESI. A 2. Data Analysis
e Faculty of Forestry, Hasanuddin University Makassar
INDONESIA. 2.1. Hydrology Analysis
e Soil Science Department, Faculty of Agriculture, To calculate the rainfall, we was used Thiessen
Hasanuddin University Makassar. methods (Deutsch and Busby, 2000) [4]. The rainfall
e Faculty of Forestry, Hasanuddin University measurement data comes from three weather station
Makassar. i.e: Benteng, Matalatang and Bontomanai.
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2.2.The Change of Land Cover Analysis

We used the map from Citra Satellite analysis
LANDSAT 7 ETM+ year 2009 — 2013. The projection of
land cover with Maracov Chain Cellular Automata
methods. The result of analysis as the input of total C
value (run-off coefficient) (Fowler, Blenkinsop and
Tebaldi, 2007) [7].

RESULT AND DISCUSSION

1. Availability of Potential Water Based On the
Condition of Land Cover

1.1. Rainfall Analysis

Every area one to another different especially on soil type
and rainfall. Selayar island contain soil texture sandy and
loamy. The soil type affect the water absorbsion on the soil.
Rainfall measurement analysis in Bua-bua and Parappa
rivers basin based data in one decade from three station
(Table 1).

Table 1. The Rainfall Measurement Analysis in Three

Weather Station
Rainfall Width of nvers basin Thiessen coefficient
Measurement Bua-Bua Parappa Bua-bua Parappa
Benteng 94708 1770,00 048046 0 97660
I atalatang - 290 - 0,00180
Bontomanai 102410 39,50 051954 0,02180
Total area 1971,18 181240 1.00000 1.00000

Based on Tabel 1, Thiessen coefficient of total area three
weather station show that number of Bua-bua and Parappa
rivers basin was similar, but they are differ in width. Parappa
rivers basin more widely than Bua-bua. Its assumed that
more sedimentation in this rivers. Shampa and Pramanik
(2012) [13] state commonly the rivers especially rivers of
southwestern region in Bangladesh are characterized by
active deposition of sediment causing significant reduction in
their drainage capacity. The run-off on hydrology cycle affect
form and composition of rivers basin.

1.2. Monthly Rainfall Prediction

The rainfall prediction result for year 2016, 2019, 2021 and
2023 from correlate between actually data 2004 to 2013 and
model data CSIRO MK3.5 (Fig 1). We were assumed that
two rivers has a good physical condition. Pawitan (2002) [11]
found that the coefficient number of surface stream meaning
is the one important indicator for physical condition a rivers
basin and land cover situation. As show in Fig. 1, we predict
that water need for people in island will enough for few years
ahead.
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Jan  Feb | Mar | Apr | Mei | Jun | Jul  Ags  Sep | Okt | Mov  Des
Tshun
2013 2168 1133|1075 2087 1319 | 43.64 | 2223 1500 - 550| 1555 2100
Tahun
2016 1413 1824|1350 1661 | 2150 | 24.33 | 11.00 1574 402 | 1643|2445 2163
Tshun
2013 3043 1879|17.78| 1870| 1649|2235 | 1408 13.03 6.44|2253| 1468 2228
Tshun
2021 1709 17.25| 312955 1709|1820 20.14 | 10.04 12.95 3.78 2112|1960 2307
Tahun
2023 18.33 17.26| 1403 | 1634| 1812|1533 | 5.08 1084 243 |1658|1872 2427

FPETATHIESEN POLYGON
DAS BUA BIUADAN DIAS
PARMPP R
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PROV. SULAWEST SELATAN
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Fig 1. Rainfall Montly Prediction From Benteng Weather
Station year 2016,2019,2021 and 2023.

2.The Change of Land Cover

2.1. Land Cover Analysis

The land cover (closing farm) from secondary forest
mangrove in 2000 and 2013 was similar in two rivers basin.
The explain of two place: in 2003 secondary forest about
728,52 hectare in Bua-bua and 591.10 hectare. In 2000 to
2013, the local residence (urban) increasing faster with
presence of weeds (grassland) is 58,21 to be 108,70 and
751,23 to be 986,26, respectively . The local residence was
spread and placed in the mountain. Commonly this area
easy to find. No significant changes in water bodies (Table
2).

Table 2. Change of Land Cover in Bua-bua and Parappa
River Basin in 2000 and 2013

Year 2000 Year 2043

[I.|USiI'Ig FEFITI Heduce

ClosngFarm  fuabua Parappa Buasbua Pamppa Busdua Parappa
Cecondary

Forest langrove 213 213 000 000

SeoondaryForedt 72852 50110 J8252 LM

LocalResidence 5621 7304 10045 10870 4424 X6

Flantation 18873 1871 00 0,00

DryLand Farming

NiedWeeds 432 G718 4296 48085 1228 B
Weeds Tol2 41430 144777 DE626 6 N
Water bodies £ 9900 0

Totlfeciar) 197140 191200 197408 foN040

Based on result on Table 2, we assumed the number of local
residence (urban) increasing in two area rivers basin. The
increasing demand of living place caused development of
remotes area.

356

IJSTR©2015
www.ijstr.org



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 4, ISSUE 01, JANUARY 2015

Table 3. Projection of Land Cover in Bua-bua and Parappa
River Basin in 2023 based on Regression and Maracov

Analysis.
Land cover Projection of land cover in 2023
Regression analy sis Maracov
amalysis

Bua-bua

IMangreve secendary forest 4213 1022
Secondary forest 0.00 0,00
Uran 168,77 1970,61
Plantation 169 73 470
Dry land farming rmixed grass 454 19 59,90
Grassland 955 66 122 46
Water bodies 403 1,21
Total area (hectare) 181240 1.81240
Parappa

Secondary forest 0,00 0,00
Urban 171,23 524 49
Flantation 0.00 0,00
Dry land farming mixed grass 403 34 41831
Grassland 1.386 61 927 78
Total area (hectare) 1.971,18 197118

Based on Maracov analysis in 2023, the urban will
increasing higher in Bua-bua than Parappa. In contrast,
urban in Parappa more low. It assumed that natural source
more rich in Bua-bua than Parappa. Kerr (2007) [9] state that
urban will develop faster based on people living need. Rivers
basin promises good living especially fishing catchment. Its
the suitable place for higher biodiversity of fish. Mangrove
habitat will keep the natural source for urban.

CONCLUSION

Based on Maracov analysis, projection of Bua-bua land
cover in 2023, the mangrove secondary forest decreasing
about 10,52 hectare and increasing grasslands about 122,46
hectare, respectively. Increasing significantly for urban about
1570,51 hectare.
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