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1. INTRODUCTION 

In Indonesia, the population of many cities has been increasing, and the 

watershed faces problems of maintaining water. The Cidanau watershed, 

located in the Serang Regency and Pandeglang Regency in the Banten 

Province of Western Java (Fig. 1), has experienced a drought in the dry season 

and flood during the rainy season1. Many researchers have predicted that the 

Cidanau watershed cannot meet the water demand for all activities. The Serang 

Regency consists of the sub-districts of Padarincang, Ciomas, Mancak, 

Gunungsari, and Cinangka while the Pandeglang Regency consists of only the 

sub-district of Mandalawangi. The Cidanau watershed serves as a water 

resource to fulfill the need of people living in the Serang Regency and 

Pandeglang Regency as well as the industrial activities in the Cilegon 

Municipality, which is in the neighborhood of those regencies2.  

This paper aims to analyze land use in the Cidanau watershed area and 

prescribe the watershed condition through spatial planning and water resource 

management of the Cidanau watershed. 

 

2. LAND USE AND WATER BALANCE 

 Law Regulation Number 26 Year 20073 stated 

that spatial planning includes spatial structures and 

patterns. In spatial patterns, land is classified into 

protected areas and cultivated areas. Kodoatie and 

Syarif (2010)4 explained that protected areas serve as 

a recharge area or the venue for groundwater 

replenishment whereas cultivated areas function as a 

discharge area where groundwater is used. 

Figure 2 shows the framework of this research, 

indicating that land use has a relationship with water 

supply and water demand affected by the population 

and activities of the land. Land use conditions affect 

the movement of water. 

Figure 3 shows the framework and flow of this 

research. The analysis process is based on the water 

balance analysis, which is viewed from the aspect of 

the amount of water availability (supply: QS) and 

water utilization (demand: QD). Water supply in 

relation to land use can be calculated by using 

an empirical approach-namely, by using the 

following modified rational formula: 

QS = 1-C x (P-ET) x A ……. (1) 
Where:  Qs: Water supply debit (m3/year), C: 
Run off coefficient 
P: Precipitation (mm/year)  2355 mm/year5 
ET: Evapotranspiration (mm/year)  1023 
mm/year5 
A: Area (m2)6&7 

Meanwhile, water demand (QD) is related 

to the cultivated type of land use. This includes 

several activities: settlement area, plantation 

area, farming area, and so on. Water demand 

(QD) depends on the number of people or the 

area of each land use. QD and the standard 

coefficient (K) for demand are estimated using 

the following formula: 

QD = K x N……. (2) 

Where: QD: Water demand debit (m3/year) 
K: Standard Coefficient using coefficient from SNI 19 19-6728.1-20028; K for Settlement area (KS): 120 L/Day/People; K for 
Plantation (KP): 0.25L/Second/Ha; K for Farming area (KF): 1L/Second/Ha; N: Number of people or Area of land use (m2) 

Figure 2.  Research framework 

 

Figure 3.  Research framework and analysis flow 

Figure 1.  Cidanau Watershed 



3. DATA ANALYSIS AND DISCUSSION 

Figure 4 shows the present condition of Cidanau 

watershed. It is clearly seen that the percentage of cultivated 

area which dominated with plantation and Farming area is 

67% while the protected area is 33%. Compared with Figure 

5, it informs the percentage of cultivated area and protected 

area in the planning condition which are 75% and 25% 

respectively.  

Moreover, Tabel 1 and Tabel 2 show land use area of 

each type, water supply and water demand. It can be seen in 

Tabel 1 that present water supply is 116,246,585 m3/year and 

water demand is 125,407,667 m3/year. While in Tabel 2, 

water supply and water demand in 2031 are estimated as 

110,448,746 m3/year and 141,105,894 m3/year 

respectively. In general, those tables show that the water 

demand is outweigh the water supply in both conditions. 

In particular, there is slightly different of the water supply 

today in comparing with the plan condition which 

decrease about 5%. However, it gives significant change 

in water demand. It is also predicted that the water demand 

will increase and will outweigh the water supply up to 

30,657,148 m3/year. 

The percentages of CA and PA for balance the water 

demand with water supply can be estimated at 47% and 

53%, respectively. Although, in the Spatial Plan, 

rehabilitation and stabilization functions of water 

catchment areas and river banks area, control the spatial 

utilization, and restrict cultivation activities in water 

catchment and riparian areas, water conservation 

measures are list up as water conservation measures, there 

is no concrete program for the balancing. Another solution 

may be to change about 4% of CA to reservoir. It is not 

easy to find feasible programs for this. But it is required for 

the local government to improve the land use plan by 

considering the water balance. 

 

4. SUMMARY 

(1) The results of the analysis at present (2008) and in the 

planned condition (2031) showed that the water demand 

outweighs the water supply in certain conditions. 

(2) These results indicate that the local government should 

manage land use to maintain the balance in the water 

supply and demand. 
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Figure 4. Existing land use Cidanau watershed 

Table 1. Existing land use, water supply and water demand 

Table 2. Land use plan, water supply and water demand in 2031 
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Figure 5. Land use plan of Cidanau watershed in 2031 
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