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Given the geographical reality of, a significant contributor 

to the city's recurrent flooding is the inherent presence of 

rivers within the region, including the Ciliwung River. This 

study aims to map areas vulnerable to flooding in the 

Ciliwung Hilir Watershed. The flood-prone area map 

produced from Composite Mapping Analysis and overlay 

through a Geographic Information System’s based on 

parameters such as soil type, land elevation, slope gradient, 

land use, rainfall, and river density. From the processed 

data, the flood-prone areas in the Ciliwung Hilir Watershed 

are classified into three levels of vulnerability: low 296.83 

Ha (3.13%), moderate 2,610.03 Ha (27.5%), and high 

6,585.21 Ha (69.37%). The map has a very high accuracy 

of 88.8%, based on validation data from flood occurrences 

in DKI Jakarta from 2010 to 2020. The generated flood 

vulnerability map will provide predictive insights, 

supporting the implementation of mitigation strategies 

designed to minimize potential adverse impacts. 
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A. INTRODUCTION 

Indonesia experiences high rainfall 

with variable weather conditions and 

climatic changes. This situation makes 

Indonesia susceptible to 

hydrometeorological disasters, including 

floods (Setiawan et al., 2021). Floods 

exceeding normal water levels can cause 

flooding from river overflow onto lower 

land areas adjacent to rivers (Cabrera and 

Lee, 2020). In general, floods in Indonesia 

are caused by high rainfall causing in the 

river drainage system, natural tributaries 

and artificial canal systems being unable 

to accommodate the accumulation of 

rainwater and overflowing, causing 

flooding (Islam et al., 2016; Rakuasa et 

al., 2022). Apart from that, development 

that continues to be carried out without 

paying attention to environmental 

conservation can also be the cause of 

flooding (Sulaiman et al., 2020; Sholihah 

et al., 2020). 

According to Musfida et al. (2021), 

flood issues have increased in intensity, 

frequency, and spatial distribution, 

reaching up to 40% compared to other 

natural events over a one-year period. 

Climate change projections show that the 

frequency and magnitude of floods will 

increase in many parts of the world over 

the next few decades (Ishtiaque et al., 

2022). This aligns with disaster data in 

Indonesia showing that floods were the 
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most frequent occurrence in 2021, with 

1,794 incidents occurring across various 

regions due to diverse geomorphological, 

hydrological, and meteorological 

conditions (National Disaster Mitigation 

Agency, 2022). 

Flooding occurs almost every year 

during the monsoon season in numerous 

major cities across Indonesia, including 

Jakarta. The recorded frequency of 

flooding in 2021 revealed 22 instances, 

with Southern Jakarta experiencing seven 

episodes, Eastern Jakarta nine episodes, 

Western Jakarta five episodes, and 

Northern Jakarta one episode (Statistics 

Center of DKI Jakarta Province, 2022). 

Additionally, other factors such as the 

passage of several principal rivers through 

Jakarta contribute to the likelihood of 

flooding, particularly the Ciliwung River. 

The Ciliwung River, which 

possesses a sufficiently high water 

discharge, particularly during the rainy 

season, results in a lack of water 

absorpp/tion into the soil, thereby 

generating surface runoff that may 

overflow (Ariyani, 2017). The flooding 

issues attributed to the Ciliwung River, 

according to data from FORDA (2016), 

contribute to 24% of the total flooding 

incidents. 

The impact of floods is felt socially 

and economically because they cause loss 

of life, damage to facilities and 

infrastructure and can even cause 

economic inflation (Regar et al., 2020; 

Ginting, 2020), so flood disaster 

mitigation efforts are very necessary to 

minimize the impacts that occur (Monger 

et al., 2022). The densely populated areas 

are vulnerable to flooding, and the 

impacts will be more severe than in other 

regions (Bajracharya et al., 2021). 

Therefore, the risk of flooding in the 

Lower Ciliwung watershed must be 

comprehensively assessed to generate 

reliable data for effective mitigation 

strategies. This is particularly important as 

the watershed functions as the smallest 

administrative unit in water resource 

management, including flood overflow 

control (Amri et al., 2016). 

Although flood vulnerability 

mapping in the Ciliwung watershed has 

been explored in previous studies, most 

have concentrated on upstream or broader 

watershed regions, often lacking detailed 

spatial analysis and empirical validation 

for the lower basin. For instance, Pramono 

(2016) investigated the spatial distribution 

of groundwater infiltration using weighted 

multi-parameter analysis, but did not 

explicitly classify flood-prone areas nor 

validate findings with historical flood 

events. 

Similarly, Tiyas and Sutjiningsih 

(2018) simulated flood hydrographs in the 

middle to lower Ciliwung sub-watershed 

using HEC-GeoHMS, emphasizing 

discharge prediction rather than spatial 

vulnerability mapping. These approaches, 

while valuable, do not provide a 
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comprehensive spatial classification of 

flood risk areas that can directly inform 

mitigation planning. Therefore, this study 

aims to fill this gap by identifying and 

validating flood-prone zones in the lower 

Ciliwung watershed using a Composite 

Mapping Analysis (CMA) approach based 

on six key parameters, and by verifying 

the output against actual flood 

occurrences from 2010 to 2020. These 

methodological gaps highlight the 

absence of a spatially detailed, empirically 

validated flood vulnerability map 

specifically for the Lower Ciliwung 

watershed. 

The application of Geographic 

Information Systems (GIS) plays a vital 

role in identifying and mapping flood-

prone areas, thereby supporting spatially 

informed disaster management strategies 

(Tomaszewski, 2015). GIS enables the 

analysis of key factors contributing to 

flood vulnerability and facilitates the 

generation of spatial maps that illustrate 

the extent and distribution of flood risk in 

the Lower Ciliwung watershed through 

the overlay of multiple flood-related 

parameters. These maps are essential for 

developing early warning systems and 

guiding mitigation efforts. The outcomes 

produced can also be utilized by local 

communities and government authorities 

in flood disaster management. 

B. METHOD 

The lower Ciliwung watershed 

serves as a sub-watershed of the Ciliwung 

River, located in the northern part of the 

Ciliwung watershed and situated in DKI 

Jakarta, covering an area of 9,492.07 

hectares. Overall, the lower Ciliwung 

watershed is further divided into three 

sub-watersheds: Ciliwung Hilir, Kali Baru 

1, and Kali Condet. Administratively, the 

lower Ciliwung watershed falls within the 

DKI Jakarta region, which is subdivided 

into five municipalities encompassing 20 

districts. This study employs a 

quantitative approach to interpret the 

levels of flood vulnerability in the lower 

Ciliwung watershed. The quantitative 

methodology involves examining the 

impact of each flood parameter to 

establish classifications for areas 

susceptible to flooding within the lower 

Ciliwung watershed. The data collected 

comprises secondary data, including 

spatial data in both raster and vector 

formats, as detailed in Table 1. 

The collected secondary data will 

be analyzed using scoring and overlay 

techniques to produce a flood 

vulnerability map for the lower Ciliwung 

watershed. Mapping flood vulnerability 

requires scores and weights for each 

parameter along with their respective 

criterion classes (Sitorus et al., 2021).
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Figure 1. Location Map of the Lower Ciliwung Watershed 

(Source: author, 2025) 

The assignment of scores and 

weights is conducted using the CMA 

method. The scores and weights generated 

are based on the frequency of flooding 

events occurring at the locations, utilizing 

various parameters to be applied (Haryani 

et al., 2012). Mathematically, the CMA 

model for mapping flood vulnerability 

employs the following equation. 

TRB = ∑ (𝑊𝑖. 𝑋𝑖)𝑛
𝑖=1 ……….…(1) 

Information: 

TRB : Flood Prone Level 

Wi : Weight of parameters that cause 

flooding 

Xi : Flood parameter criteria score 

i and n : Number of parameters 

The Wi and Xi equations can be 

formulated as follows. 

Wi = 
𝑀𝑖

∑𝑀𝑖
………………….(2) 

Xi =  (
𝑂𝑖

𝐸𝑖
) .

100

∑(
𝑂𝑖

𝐸𝑖
)
 ……….…(3) 

Information: 

Mi : Average area of observations 

Oi : Number of observations of flood 

events 

Ei : Expected number of flood events 
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Subsequently, interval values are 

calculated, and vulnerability classes are 

established. The classification of 

vulnerability levels is divided into three 

categories using the equation proposed by 

Setiawan et al. (2021) as follows. 

I =  
𝑅

𝑘
 ……………...…(4) 

Information: 

I : Interval width 

R : Range of highest data values 

minus lowest data 

k : Number of class intervals 

Table 1. Secondary Data Collection 

Objective Data Type Source Method Output 

Watershed 

Boundaries 

Shapefile Ministry of 

Environment and 

Forestry 

- Research 

Location Map 

Soil Type Shapefile FAO Digital Soil 

Map of the World 

- Soil Type 

Map 

Land Height TIFF National DEM - Land 

Elevation 

Map 

Slope TIFF National DEM - Slope Map 

Land Use Shapefile Geospatial 

Information 

Agency 

- Land Use 

Map 

Rainfall CHIRPS Climate Hazards 

Center 

Inverse Distance 

Weighting 

Rainfall Map 

Drainage Shapefile Geospatial 

Information 

Agency 

Spatial Analysis River Density 

Map 

(Source: author, 2025) 

 

Subsequently, validation can be 

conducted to assess the accuracy of the 

flood vulnerability map created in relation 

to actual events observed in the field 

(Gunadi et al., 2015). This validation is 

performed by overlaying data or maps of 

flood disaster occurrences from 2010 to 

2020, obtained from the Regional Disaster 

Management Agency (BPBD) of DKI 

Jakarta, with the generated flood 

vulnerability map. 

C. RESULT AND DISCUSSION 

C.1. RESULT 

a) Soil Type 

Soil type is related to the infiltration 

mechanisms, specifically when rainwater 

is absorbed into the soil due to capillary 

forces (lateral water flow) and gravity 

(vertical flow). Once the upper soil layer 

becomes saturated, excess water will be 

absorbed deeper into the soil due to 
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gravitational forces or percolation 

mechanisms. 

Based on the soil type parameter, 

the lower Ciliwung watershed is 

characterized by two dominant soil types: 

Nitosol and Fluvisol. Nitosol 

predominantly occupies the central to 

southern parts of the watershed. This soil 

type is generally associated with relatively 

low water infiltration capacity, which may 

contribute to increased surface runoff. In 

contrast, Fluvisol is known for its 

favorable drainage properties and high 

nutrient content. It is typically found in 

flat topographical areas that are 

periodically subject to flooding, including 

certain sections of the lower Ciliwung 

watershed. 

Results derived from the 

Composite Mapping Analysis (CMA) 

indicate that the highest flood potential is 

associated with the Nitosol soil type, 

which has recorded a total of 216 flood 

events and a flood potential score of 0.44. 

However, spatial comparison reveals that 

the Fluvisol type yields a higher 

composite score of 0.56, suggesting a 

greater overall susceptibility when 

multiple spatial factors are considered. 

b) Land Height 

The elevation of the land 

significantly influences the occurrence of 

flooding. This is attributed to the 

characteristics of water, which flows in 

accordance with gravitational forces, 

moving from higher areas to lower ones. 

Consequently, regions situated at lower 

elevations are highly susceptible to 

flooding (Setiawan et al., 2021). 

The elevation parameter is 

classified into five categories: <10, 10–50, 

50–100, 100–200, and >200 meters above 

sea level (masl). The largest area falls 

within the 10–50 masl range, covering 

approximately 4,587.37 hectares, and is 

generally located in the central region of 

the Lower Ciliwung watershed. In 

contrast, the smallest area is found in the 

50–100 masl category, with a total of 

739.14 hectares. Further analysis reveals 

that the highest flood potential occurs in 

areas situated below 10 masl, with a 

maximum flood potential score of 0.5 and 

a total area of 4,165.56 hectares. These 

results are consistent with the theoretical 

assumption that lower elevation zones are 

more susceptible to flooding compared to 

higher elevation classes. 

c) Slope 

According to Kusumo et al. (2016), 

slope gradient is related to the direction, 

velocity, and concentration of rainfall. A 

flatter slope results in a slower runoff, 

which increases the potential for the 

formation of standing water or significant 

flooding. Slope gradients in the Lower 

Ciliwung watershed are classified into 

five categories: 0–2%, 2–5%, 5–15%, 15–

40%, and >40%. The watershed is 

predominantly composed of slopes with 

gradients ranging from 5–15%, covering 



 

 

Alyssa et al, Identification of Flood Prone ....                                                             215 

 

an area of 5,321.31 hectares, which are 

categorized as relatively gentle slopes. 

The analysis indicates that the 0–

2% slope class exhibits the highest flood 

potential score, recorded at 0.34. This is 

followed by the 2–5% and 5–15% slope 

classes, each with a score of 0.26. The 

lowest score is found in the 15–40% slope 

class, with a value of 0.14. 

d) Land Use 

Land use contributes to the increase 

in runoff or flooding (Nurrochman et al., 

2018). Areas dominated by vegetation can 

facilitate the infiltration of rainfall and 

provide a longer travel time for water to 

reach rivers, thereby resulting in a lower 

incidence of flooding compared to areas 

devoid of vegetation (Darmawan et al., 

2017). 

Land use within the Lower 

Ciliwung watershed is categorized into 

nine classes: lake, building/industry, 

plantation, settlement, rice field, shrubs, 

river, vacant land, and moorland/field. 

The area is predominantly covered by 

settlements, occupying approximately 

6,694.58 hectares. This extensive 

residential coverage suggests a high 

potential for flooding in the region. The 

analytical results indicate that the 

settlement class recorded the highest flood 

potential score, at 0.40, and accounted for 

a total of 351 flood events. Flood-prone 

areas were also identified in industrial 

which scored 0.27, followed by plantation 

areas with a score of 0.06, and vacant land 

with a score of 0.12. 

e) Rainfall 

Precipitation is a dynamic factor 

influencing flood occurrences in a given 

area. Increased rainfall intensity may 

exceed the capacity of rivers to contain the 

water, leading to surface runoff that 

inundates surrounding regions (Nugroho, 

2002). 

The rainfall parameter in the Lower 

Ciliwung watershed is classified into five 

categories: <1,500 mm, 1,501–2,000 mm, 

2,001–2,500 mm, 2,501–3,000 mm, and 

>3,000 mm per year. Generally, the 

watershed experiences moderate to humid 

precipitation, with annual averages 

ranging from 2,001 to 2,500 mm. The 

southern region receives higher rainfall, 

averaging between 2,501 and 3,000 mm 

per year, which falls under the high 

rainfall category. According to the 

analysis results, the 2,001–2,500 mm 

category was assigned a score of 0.36. The 

highest score, 0.49, was recorded in the 

1,501–2,000 mm category, while the 

2,501–3,000 mm category received a 

lower score of 0.14. 

f) River Density 

River density is an index value that 

reflects the quantity of tributaries within a 

watershed. As the consistency of the 

drainage area increases, the velocity of 

water flow also rises. Areas with high 

river density will generate greater volume 
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in a shorter duration (Matondang, 2013; 

Darmawan et al., 2017). Conversely, a 

lower drainage density indicates a 

deteriorating system, which may lead to 

an increased incidence of flooding (Utama 

et al., 2016). 

The analysis of the data yielded 

reveals that the length of the Lower 

Ciliwung watershed's main stream is 

approximately 123.748 kilometers, 

whereas its total area measures about 

9,492.07 square kilometers. According to 

Lynsley’s classification (1975), these 

findings suggest that the Ciliwung Hilir 

watershed possesses low drainage density, 

leading to instances of ponding and 

potentially causing floods. 

g) Determination of Flood 

Parameter Weights 

The results obtained from the 

calculations of the observed values for all 

flood vulnerability parameters are utilized 

to compute the weights of each indicator 

contributing to flooding. The weights 

derived from the calculations using the 

CMA method are presented in Table 2. 

The calculations obtained using the 

CMA model indicate that the slope 

gradient parameter carries the highest 

weight, signifying a strong correlation 

with occurrence of flooding in the Lower 

Ciliwung watershed, with a weight value 

of 0.27. This is attributed to the flood 

disaster occurrences from 2010 to 2020, 

during which the affected areas exhibited 

gradients ranging from flat to undulating. 

Other parameters that present significant 

values include land use and precipitation, 

with weights of 0.20 and 0.18, 

respectively. 

Table 2. Flood Parameter Weight 

Values 

Parameters 
Flood 

Observation 

Weight of 

Parameters 

Soil Type 0.085 0.13 

Land 

Height 
0.103 0.16 

Slope 0.173 0.27 

Land Use 0.089 0.2 

Rainfall 0.119 0.18 

River 

Density 
0.041 0.06 

(Source: author, 2025) 

Each type of land use demonstrates 

varying responses in terms of water 

retention and absorption of rainfall on the 

surface. The volume of inundation and the 

time required for receding are common 

occurrences during flooding events 

(Kodoatie, 2021). Furthermore, when 

precipitation intensity is high, its impact 

on flooding also increases (Osei et al., 

2021). 

h) Flood Vulnerability 

The flood vulnerability analysis 

yielded three classes of risk levels: low, 

moderate, and high. The calculations with 

weighting and scoring resulted in a range 

of vulnerability values from 0.2 to 0.44, 

with intervals of 0.08. 
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Figure 2. Flood Hazard Map of the Lower Ciliwung Watershed 

(Source: author, 2025) 

 

The flood vulnerability analysis 

identified three classes of risk: low, 

moderate, and high. Areas classified as 

having high vulnerability constitute the 

largest portion, encompassing 69.37% of 

the total area, while regions with low 

vulnerability represent the smallest 

portion, accounting for 3.13% of the 

entire Ciliwung Hilir watershed. 

Meanwhile, areas with moderate 

vulnerability cover 27.5% of the overall 

watershed. 

Table 3. Flood Vulnerability Class of 

the Lower Ciliwung Watershed 

No 
Level of 

Vulnerability 

Area 

(Ha) (%) 

1 Low (0.2-0.28) 296.83 3.13 

2 
Moderate (0.28-

0.36) 
2,610.03 27.5 

3 High (0.36-0.44)  6,585.21 69.37 

Total 9,492.07 100 

(Source: author, 2025) 
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Figure 2 illustrates that regions 

with high flood vulnerability are located 

in the northern part, extending along the 

Ciliwung River to the boundary with the 

Java Sea. Conversely, areas with low 

vulnerability are found in the southern 

part of the Ciliwung Hilir watershed, 

encompassing two sub-districts: 

Jagakarsa (South Jakarta) and Pasar Rebo 

(East Jakarta). 

i) Validation 

Validation was conducted to 

assess the accuracy of the flood 

vulnerability map developed in relation 

to the actual conditions at the site 

(Gunadi et al., 2015). Therefore, to 

ascertain the validity of the flood 

vulnerability findings obtained through 

the CMA method, a validation test was 

performed. In this study, the validation 

involved comparing the flood 

vulnerability map generated by the CMA 

method with the flood occurrence map 

from 2010 to 2020, obtained from the 

Regional Disaster Management Agency 

(BPBD) of DKI Jakarta. 

The distribution results of the 

flood occurrence map reveal 393 incident 

points utilized for validation testing. 

Furthermore, the low vulnerability level 

has 2 flood incident points, the moderate 

vulnerability level has 42 flood incident 

points, and the high vulnerability level 

contains 349 flood incident points. The 

percentage of conformity in the 

distribution of flood incident points is 

assumed to be predominantly located 

within the high flood vulnerability level, 

as determined through calculations, 

yielding an accuracy of 89%. 

The results from the validation 

calculations in this study indicate a 

correspondence between the actual flood 

incident locations, which are 

predominantly situated in areas of high 

vulnerability, thereby elucidating a 

correlation between flood occurrences 

and the generated vulnerability map. 

Furthermore, the relatively high accuracy 

observed in the map suggests that regions 

classified as having high flood 

vulnerability within the Ciliwung Hilir 

watershed have a significant likelihood 

or potential for experiencing future flood 

disasters, similar to past flooding 

phenomena. 

C.2. DISCUSSION 

In the study, the resulting level of 

flood vulnerability is similar to research 

by Rakuasa et al. (2023), where areas 

classified as having high vulnerability are 

located in settlements dispersed along 

coastal regions and adjacent to river 

flows, characterized by flat topography. 

However, the results of weighting using 

the CMA method are different, where the 

land use parameter has the highest weight 

value, followed by the land height 

parameter with a significant weight 

value. Research by Teng et al. (2017) said 

that land use is also an important 
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parameter for mapping flood 

vulnerability. 

Furthermore, research analyzing 

flood-prone areas used the same method, 

namely CMA in Padang City by 

Darmawan et al. (2023), produced 

similar results where in areas with high 

rainfall, flat slopes, land cover dominated 

by residential areas, indicating that 

vegetation is very sparse, resulting in 

these areas being highly vulnerable to 

flood disasters. The volume of water 

increases in each unit of land obtained 

based on the flood vulnerability value 

(Kusomo and Nursari, 2016), high 

rainfall collects in places with a flat 

slope, then the water cannot be absorbed 

by the plains because the soil type has 

low porosity and the vegetation is less 

dense so the water will pool when there 

is heavy rain (Darmawan et al., 2023). 

D. CONCLUSION 

The analysis of flood vulnerability 

in the Lower Ciliwung watershed has 

identified three classes of risk, with high 

vulnerability dominating an area of 

6,585.21 hectares. Meanwhile, regions 

classified as having low vulnerability are 

located in the southern part of the 

Ciliwung Hilir watershed, covering an 

area of 296.83 hectares, which includes 

two sub-districts: Jagakarsa (South 

Jakarta) and Pasar Rebo (East Jakarta). 

Based on validation tests, the accuracy of 

the flood vulnerability map generated 

using the CMA method is determined to 

be 89%. 

The findings indicate that the 

primary causes of flooding in the Lower 

Ciliwung Hilir watershed are slopes 

ranging from flat to undulating, 

exacerbated by land use predominantly 

characterized by residential areas and 

relatively high rainfall. These factors 

contribute to a heightened level of flood 

vulnerability, particularly in areas 

adjacent to river flows. 

BIBLIOGRAPHY 

Amri, M. R., Yulianti, G., Yunus, R., 

Wiguna, S., Adi, A. W., Ichwana, 

A. N., Randongkir, R. E., & 

Septian, R. T. (2016). RBI: Risiko 

Bencana Indonesia. Direktorat 

Pengurangan Resiko Bencana 

BNPB. 

https://doi.org/10.1007/s13753-

018- 0186-5  

Ariyani, D. (2017). Variabilitas Curah 

Hujan dan Suhu Udara serta 

Pengaruhnya Terhadap Neraca Air 

Irigasi di Daerah Aliran Sungai 

Ciliwung. Jurnal Irigasi, 12(2), 97-

108. 

https://doi.org/10.31028/ji.v12.i2.

97-108 

Badan Nasional Penanggulangan 

Bencana. (2022). Data Informasi 

Bencana Indonesia. Diambil 7 

Februari 2023, dari 

https://dibi.bnpb.go.id/ 

Bajracharya, S. R., Khanal, N. R., Nepal, 

P., Rai, S. K., Ghimire, P. K., & 

Pradhan, N. S. (2021). Community 

assessment of flood risks and early 



220                    JURNAL GEOGRAFI Geografi dan Pengajarannya (JGGP), 2025; 23(1):209-222 
 

warning system in Ratu 

Watershed, Koshi Basin, Nepal. 

Sustainability 13(6), 

https://doi.org/10.3390/su1306357

7 

BPS Provinsi DKI Jakarta. (2022). 

Jumlah Kejadian Bencana Alam 

Menurut Kabupaten/Kota di 

Provinsi DKI Jakarta 2021. 

Diambil 7 Februari 2023, dari 

https://jakarta.bps.go.id/ 

Cabrera, J. S., & Lee, H. S. (2020). Flood 

Risk Assessment for Davao 

Oriental in the Philippines Using 

Geographic Information System-

Based Multi Criteria Analysis and 

the Maximum Entropy Model. 

Journal of Flood Risk 

Management, 13(2), 1-17. 

https://doi.org/10.1111/jfr3.12607 

Darmawan, K., Hani’ah, & Suprayogi, A. 

(2017). Analysis of Flood Hazard 

Levels in Sampang District Using 

Overlay Method with Scoring 

Based on Geographic Information 

Systems. Jurnal Geodesi Undip, 

6(1), 31–40. 

https://doi.org/10.14710/jgundip.2

017.15024 

Darmawan, Y., Mashuri, I., Jumansa, M. 

A., Aslam, F. M., & Azzahra, A. 

(2023). Analisis Daerah Rawan 

Banjir dengan Metode Composite 

Mapping Analysis (CMA) di Kota 

Padang. Jurnal Ilmiah Geomatika, 

29(2), 89-98, 

https://www.big.go.id/uploads/con

tent/produk/Geomatika/Vol29.2/3.

1419.pdf 

FORDA. (2016). Atasi Masalah Banjir di 

Jakarta Lakukan Restorasi DAS 

Ciliwung. Diambil 25 Februari 

2023, dari http://www.forda-

mof.org 

Ginting,  A. M.  (2020).  Dampak  

Ekonomi  Dan  Kebijakan Mitigasi    

Risiko    Banjir    Di    DKI    Jakarta    

Dan Sekitarnya   Tahun   2020. Info   

Singkat:   Bidang Ekonomi  Dan  

Kebijakan  Publik,  Kajian  Singkat 

Terhadap  Isu  Aktual  Dan  

Strategis, XII(1),  19-24. 

https://berkas.dpr.go.id/puslit/files

/info_singkat/InfoSingkat-XII-12-

I-P3DI-Januari-2020-224.pdf 

Gunadi, B. J. A., Nugraha, A. L., & 

Suprayogi, A. (2015). Aplikasi 

Pemetaan Multi Risiko Bencana di 

Kabupaten Banyumas 

Menggunakan Open Source 

Software GIS. Jurnal Geodesi 

Undip, 4(4), 287–296. 

https://doi.org/10.14710/jgundip.2

015.9955 

Haryani, N. S., Zubaidah, A., Dirgahayu, 

D., Hidayat, F. Y., & Junita, P. 

(2012). Flood Hazard Model Using 

Remote Sensing Data in Sampang 

District. Jurnal Penginderaan Jauh, 

9(1), 52-66. 

https://jurnal.lapan.go.id/index.ph

p/jurnal_inderaja/article/view/171

3 

Ishtiaque, A., Estoque, R. C., Eakin, H., 

Parajuli, J., & Rabby, Y. W. 

(2022). IPCC’s current 

conceptualization of 

‘vulnerability’ needs more 

clarification for climate change 

vulnerability assessments. Journal 

of Environmental Management, 

303, 114246. 

https://doi.org/https://doi.org/10.1

016/j.jenvm an.2021.114246 



 

 

Alyssa et al, Identification of Flood Prone ....                                                             221 

 

Islam, R., Kamaruddin, R., Ahmad, S. A., 

Jan, S. J., & Anuar, A. R. (2016). 

A Review on Mechanism of Flood 

Disaster Management in Asia. 

International Review of 

Management and Marketing, 6(1). 

https://www.proquest.com/scholar

lyjournals/review-on-mechanism-

flood-

disastermanagement/docview/176

2628141/se-2 

Kodooatie, R. J. (2021). Rekayasa dan 

Manajemen Banjir Kota. Penerbit 

Andi. 

Kusumo, P., & Nursari, E. (2016). Zonasi 

Tingkat Kerawanan Banjir dengan 

Sistem Informasi Geografis pada 

DAS Cidurian Kab. Serang, 

Banten. Satuan Tulisan Riset dan 

Inovasi Teknologi, 1(1), 29-38. 

http://dx.doi.org/10.30998/string.v

1i1.966 

Monger, F., Spracklen, D., Kirkby, M., & 

Schofield, L. (2022). The impact of 

semi‐natural broadleaf woodland 

and pasture on soil properties and 

flood discharge. Hydrological 

Processes 36(1), 

https://doi.org/10.1002/hyp.14453 

Musfida, A., Manaf, M., Tantu, A. G., 

Hadijah, H., Syafri, S., & Kastono, 

K. (2021). Kajian Lokasi Rawan 

Bencana Banjir Pada Daerah 

Aliran Sungai (DAS) Walanae 

Kecamatan Dua Boccoe 

Kabupaten Bone.  Jurnal Ilmiah 

Ecosystem, 21(2), 348–357. 

https://doi.org/10.35965/eco.v21i2

.1111 

Nugroho, S. P. (2002). Evaluasi Dan 

Analisis Curah Hujan Sebagai 

faktor Penyebab Bencana Banjir 

Jakarta. Jurnal Sains Dan 

Teknologi Modifikasi Cuaca, 3(2), 

91 – 97. 

https://doi.org/10.29122/jstmc.v3i

2.2164 

Nurrochman, E., Joy, B., & Asdak, C. 

(2018). Kajian Sistem Hidrologi 

Akibat Perubahan Tataguna Lahan 

di Kawasan Bandung Utara. Jurnal 

Teknik Lingkungan, 1(1), 26-30. 

https://doi.org/10.31848/ejtl.v1i1.

69 

Osei, B. K., Ahenkorah, I., Ewusi, A., & 

Fiadonu, E. B. (2021). Assessment 

of Flood Prone Zones in the 

Tarkwa Mining Area of Ghana 

Using a GIS-Based Approach. 

Environmental Challenges, 3, 

100028. 

https://doi.org/10.1016/j.envc.202

1.100028 

Pramono, I. B. (2016). Distribution of 

Water Infiltration Rate in Ciliwung 

Watershed. Forum Geografi, 30(1), 

24-33. 

https://doi.org/10.23917/forgeo.v3

0i1.1765 

Rakuasa, H., & Latue, P. C. (2023). 

Spatial Anlysis of Flood Problem 

Area in Wae Heru Watershed, 

Ambon City. Jurnal Tanah dan 

Sumberdaya Lahan, 10(1), 75-82. 

https://doi.org/10.21776/ub.jtsl.20

23.010.1.8 

Rakuasa, H., Sihasale, D. A., Mehdila, 

M. C., & Wlary, A. P. (2022). 

Analisis Spasial Tingkat 

Kerawanan Banjir di Kecamatan 

Teluk Ambon Baguala, Kota 

Ambon. Jurnal Geosains dan 

Remote Sensing, 3(2), 60-69. 

https://jgrs.eng.unila.ac.id/index.p



222                    JURNAL GEOGRAFI Geografi dan Pengajarannya (JGGP), 2025; 23(1):209-222 
 

hp/geo/article/download/80/48/ 

Regar, G. M., Tondobala, L., & Moniaga, 

I. (2020). Analisis Wilayah  

Terdampak  Banjir  Di  DAS  

Tondano  Kota Manado. Spasial 

:Perencanaan Wilayah Dan Kota, 

7(3), 269–277. 

https://ejournal.unsrat.ac.id/index.

php/spasial/article/view/30841 

Setiawan, I., Somantri, L., & Aziza, S. N. 

(2021). Analisis Pemetaan Tingkat 

Rawan Banjir di Kecamatan 

Bontang Barat Kota Bontang 

Berbasis Sistem Informasi 

Geografis. Jurnal Jurusan 

Pendidikan Geografi, 9(2), 109-

120. 

https://doi.org/10.23887/jjpg.v9i2.

35173 

Sholihah, Q., Kuncoro, W., Wahyuni, S., 

Suwandi, S. P., & Feditasari, E. D. 

(2020). The Analysis of the Causes 

of   Flood   Disasters   and   Their   

Impacts   in   The Perspective of 

Environmental Law. IOP 

Conference Series:  Earth  and  

Environmental  Science, 437(1), 1-

7. https://doi.org/10.1088/1755-

1315/437/1/012056 

Sitorus, I. H. O., Bioresita, F., & Hayati, 

N. (2021). Analisa Tingkat Rawan 

Banjir di Daerah Kabupaten 

Bandung Menggunakan Metode 

Pembobotan dan Scoring. Jurnal 

Teknik ITS, 10(1), C14-C19. 

10.12962/j23373539.v10i1.60082 

Sulaiman, M. E., Setiawan, H., Jalil, M., 

Purwadi, F., Adio S. C.,  Brata,  A. 

W., &  Jufda,  A. S.  (2020).  

Analisis Penyebab    Banjir    di    

Kota    Samarinda. Jurnal Geografi 

Gea, 20(1), 39-43. 

https://doi.org/https://doi.org/10.1

7509/gea.v20i1.22021 

Teng, J., Jakeman, A. J., Vaze, J., Croke, 

B. F. W., Dutta, D., & Kim, S. 

(2017). Flood Inundation 

Modelling: A Review of Methods, 

Recent Advances and Uncertainty 

Analysis. Environmental 

Modelling & Software, 90, 201-

216. 

https://doi.org/10.1016/j.envsoft.2

017.01.006 

Tiyas, N. E. W., & Sutjiningsih, D. 

(2018). The Influence of Land Use 

Change and Spatial Discretization 

of Middle - Lower Ciliwung Sub-

Watershed on Flood Hydrograph at 

Manggarai Weir : a Preliminary 

Study. International Journal of 

Engineering and Technology, 

7(3.30), 497-506. 

https://doi.org/10.14419/ijet.v7i3.

30.18418 

Tomaszewski, B., Judex, M., Szarzynski, 

J., Radestock, C., & Wirkus, L. 

(2015). Geographic Information 

Systems for Disaster Response: A 

Review. Journal of Homeland 

Security and Emergency 

Management, 12(3), 571–602. 

https://doi.org/10.1515/jhsem-

2014-0082 

Utama, A. G., Wijaya, A. P., & 

Sukmono, A. (2016). Kajian 

Kerapatan Sungai dan Indeks 

Penutupan Lahan Sungai 

Menggunakan Penginderaan Jauh. 

Jurnal Geodesi Undip, 5(1), 285-

293. 

https://doi.org/10.14710/jgundip.2

016.10600 


