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[image: image2.jpg]Abstract: This study analyzes the economic growth of Banten Province and river water quality (as environmental indicator) one decade after decentralization. Descriptive and multivariate statistics were used in data analysis. The results showed that Banten Province has achieved well economic growth. Its GDP has contributed to approximately 14.75% of the national GDP. At the same time, the population growth has increased significantly with an annual rate of 2.78. Nine physicochemical elements in Ciujung River showed increasing trends, especially in the last five years. Some parameters even exceeded their ambient values. Among the heavy metals, seven elements exhibited intensifying concentrations. Out of seven, iron has exceeded its ambient level. The organic materials in Ciujung River were also very high, indicated by the level of KMnO4 and Escherichia coli concentration. The multivariate statistics revealed that, although some elements showed intensifying concentrations, seasonal variability still played an important role in the water changes.
Keywords: autonomy policy, sustainable development, river pollution, multivariate. 

▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬
Corresponding author: Endan Suwandana, E-mail: endan2006@yahoo.com, Tel. +62-254-267024.
Pendahuluan
The decentralization (autonomy) policy has been implemented in Indonesia since 1999 (Seymour and Turner, 2002). Since then, eight new provinces have been established, including Banten Province, to add up a total number of 33 provinces. By this policy, each province has its own freedom to self-govern and manage their budget and development planning with less interference from the central government (Yonariza and Shivakoti, 2008). By 2011, this policy has resulted in the creation of new economic regions (Firman, 2011).
For some countries, economic development is like a coin. It has two side effects; one side can create regional development that leads to human prosperity, and the other side can create environmental quality degradation and land cover change (Abdullah and Nakagoshi, 2006; Hasse and Lathrop 2003; Stagl, 1999). The negative effects of regional development can actually be minimized by good management (Collin and Melloul, 2003; Chakrabarty, 2001), but in most cases especially in developing countries, this is what usually too complex to be implemented (Rakodi, 2001). Jakarta city and Ciliwung watershed is an example wherein economic development and environmental degradation, i.e., air and water pollution, show strong negative correlation (Suwandana et al., 2011; Colbran, 2009; Steinberg, 2007).
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Figure 1. Trends of human population, electricity customers, electricity consumption in Banten Province during the period of 2001 – 2010
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Metodologi
Banten Province, located in the west part of Java Island, constitutes several big rivers including Ciujung River. Mount Halimun, lying at an elevation of 1850 m, is the originating point of Ciujung River and the water flow ends up in the Banten Bay. The river has approximately 63 km long and passes through many villages and one big city (Rangkasbitung). The river is an integration of some small rivers, including Ciberang, Cisimeut, Cilaki and Cibogor rivers. All of these rivers altogether shape up the Ciujung watershed which covers a hydrological area of approximately 1,915 km2. 

Compared to Ciliwung watershed, where includes some urban cities (Jakarta, Bogor, Cibinong and Depok), Ciujung watershed is still considered as rural area. The upper most part of the watershed is still covered by a conserved natural forest and the area in downstream is mostly used for agriculture activities. However, the population increase and economic development have started stimulating the changes in land use and land cover throughout the watershed. Some new industries were established along the Ciujung River and several new residential places and real estates were constructed in some cities, such as Rangkasbitung, Pandeglang and Serang.
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Hasil dan Pembahasan
In the last ten years, the human population in Banten Province has increased from 8 million to 10.6 million with a provincial birth rate of 2.78 (Figure 2). The population growth has an implication on the increase of the electricity customers for almost 500% from 444,924 to more than 1.9 million customers. Consequently, the need of electricity consumption has also increased from 4.27 billion Kwh to 16.3 billion Kwh, in which a significant leap occurred in 2008. Besides household consumption, the number of new established factories has given much contribution to the need of electricity.

In agriculture sector, Figure 3 illustrates the production increase in some important commodities, such as rice, chickens and ducks. For the last decade, the production increase has reached an average of 0.18 million ton•year-1, 2.82 million ton•year-1, 0.71 million ton•year-1, 0.35 million ton•year-1 and 0.11 million ton•year-1, corresponding to paddy, chicken broilers, chicken broilers (native species), chicken egg layers, and ducks. 

Table 1. Minimum, maximum, mean and standard deviation of water quality parameters of Ciujung River compiled from 9 stations during 2000 – 2010.
	Parameter
	Unit
	Min
	Max
	Mean
	Standard deviation
	Coefficient of variance

	Temperature
	ºC
	21.600
	34.800
	28.455
	1.551
	5.451

	DO
	mg/l
	0.421
	7.449
	4.101
	1.031
	25.140

	COD
	mg/l
	0.909
	646.800
	37.082
	35.511
	95.763

	BOD
	mg/l
	0.168
	30.210
	2.426
	3.509
	144.641

	Chromium
	mg/l
	0.000
	0.029
	0.008
	0.008
	100.000

	Lead
	mg/l
	0.000
	0.081
	0.007
	0.007
	100.000

	Zinc
	mg/l
	0.002
	0.968
	0.038
	0.146
	384.211


Kesimpulan
The analysis was done for the water quality data at Jongjing station (the lower most station in downstream area of Ciujung River, into which the water from the upper regions accumulates). The results showed that the majority of the parameters were still below their threshold values. However nine physicochemical elements, seven heavy metal elements and two organic-material-related properties have shown the increasing trends during 10 years observation. 

For nonmetal elements, there were eight parameters out of 41 water parameters at Jongjing station already beyond their ambient values. Those include turbidity, TSS, COD, salinity, nitrite, phenol, KMnO4 and E. coli. The concentration increase seemed to be related with the inputs from natural and domestic loads. Overall, this study revealed that Ciujung River is still considered to be relatively clean, but an emerging increase in heavy metals concentration could be taken as a serious warning for the local government.
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[image: image3.png]Abstrak: Studi ini menganalisa pertumbuhan ekonomi Provinsi Banten dan kualitas air sungai (sebagai indicator lingkungan) satu decade setelah otonomi daerah. Statistik deskpritif dan statistik multivariat digunakan di dalam analisa data. Hasil studi ini menunjukkan bahwa Provinsi Banten telah mengalami pertumbuhan ekonomi yang sangat baik. Nilai GDP Banten berkontribusi sekitar 14,75% pada nilai GDP secara nasional. Pada saat yang sama, Pertumbuhan penduduk juga telah meningkat secara signifikan dengan pertumbuhun rata-rata sebesar 2,78. Sembilan element fisika dan kimia dari kualitas air Sungai Ciujung menunjung tren meningkat, khususnya pada lima tahun terakhir. Beberapa parameter bahkan telah melebihi nilai ambang batasnya. Di antara logam berat, tujuh elemen telah menunjukkan konsentrasi yang meningkat. Dari elemen yang tujuh ini, iron telah melebihi nilai ambang batasnya. Material-material organic di Sungai Ciujung juga sangat tinggi, yang diindikasikan oleh level KMnO4 dan konsentrasi Escherichia coli. Statistik multivariat menjelaskan bahwa, walaupun beberapa elemen telah menunjukkan peningkatan konsentrasi, namun variabilitas musiman masih memainkan peranan penting dalam turut mempengaruhi perubahan kualitas air Sungai Ciujung.

Kata kunci: Kebijakan otonomi daerah, pembangunan yang berkelanjutan, polusi sungai, statistic multivariat. 
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