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This study aims to identify the primary causes of riparian buffer zone violations and formulate viable policy 
options for managing river setbacks in Jember Regency through a public policy analysis approach. The 
research addresses the limited studies that integrate root-cause analysis with assessments of local 
administrative feasibility. Using a qualitative method based on secondary data, this study examines 30 
journal articles from 2020 to 2025 obtained through a systematic literature review and 43 online news 
articles published from 2024 to 2026. Data were analyzed using NVivo 12 Plus through coding, matrix 
analysis, and word clouds. Root-cause analysis was conducted using a fishbone diagram, while policy 
alternatives were evaluated through an administrative operability framework. The findings show that 
riverbank encroachment in Jember is driven by systemic and multidimensional factors, including regulatory 
inconsistencies, weak law enforcement, land-use planning problems, infrastructure limitations, and 
hydrological pressures. The study contributes to public policy analysis by linking diagnosis of interacting 
governance failures with a structured assessment of administrative feasibility, thereby connecting problem 
diagnosis with policy design. The Single Spatial Data Policy (SSDP) is identified as a feasible preventive 
option, while Risk-Based Licensing Reform serves as a complementary strategy to strengthen compliance 
and reduce violations. Because the study relies exclusively on secondary data, the findings should be 
interpreted in light of limitations associated with documentary coverage, media reporting bias, and the 
absence of direct stakeholder perspectives. 
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INTRODUCTION 
Jember Regency is one of the areas facing serious challenges 

in riverbank management. Several issues have been identified as 

violations occurring within the riverbank areas in this region. 

First, there is residential development in flood-prone areas 

(Nawawi, 2026). In practice, numerous developers construct 

housing projects within riparian zones and undertake soil 

excavation directly along riverbanks, a practice that may 

technically reduce the width of the river channel(Silvia & 

Gonsaga, 2026a). In fact, according to Ministry of Public Works 

and Public Housing Regulation No. 28/PRT/M/2015, the 

establishment of river buffer zones is intended to protect rivers 

from human activities that could disrupt and damage river water 

quality, the physical condition of riverbanks and riverbeds, and 

ensure the safety of river flow. (Amin et al., 2025; Endarwati, 

Widodo, et al., 2021; Pasaribu et al., 2022)(Adam et al., 

2025)(Siregar et al., 2021)Riparian Buffer Zone; Fishbone 

Analysis; Single Spatial Data Policy; Administrative Operability; 

Environmental Governance. 

(Mahrus, 2025a; Silvia & Gonsaga, 2026a)Riverbank 

management in Indonesia is increasingly revealing the 

complexity of issues that extend beyond environmental concerns 

to encompass spatial planning, regulatory compliance, and 

regional development dynamics (Amin et al., 2025; Endarwati, 

Widodo, et al., 2021; Pasaribu et al., 2022). Riverbanks, as 

protected areas, play a strategic role in maintaining ecosystem 

balance, preventing flooding and erosion, and preventing a 

decline in water quality (Adam et al., 2025). However, in practice, 

riverbank areas are often under pressure due to uncontrolled land 

use, inadequate oversight, and a lack of firmness in implementing 

established policies (Siregar et al., 2021). These conditions are 

better understood as an environmental governance problem in 

which policy implementation, institutional fragmentation, 

spatial planning, and stakeholder interests interact rather than as 

isolated instances of legal non-compliance. 

Secondly, there are still many areas where operational river 

boundaries have not yet been established (Alwajdi & Spaltani, 

2023). Meanwhile, the spatial planning policies set forth in 

Jember Regency Regulation No. 1 of 2015 provide only a general 

framework. This has sparked resistance from the local 

community, who question the legal basis for the establishment of 

property boundaries, the status of the Certificates of Ownership 

(SHM) and Building Permits (IMB) that have been issued, and 

the lack of a constitutional compensation mechanism.  

This issue becomes even more fundamental when examined 

in light of regulatory obligations that the government itself has 

never fulfilled. Minister of Public Works and Public Housing 

Regulation No. 28/PRT/M/2015 explicitly requires local 

governments to establish operational river boundaries through 

local regulations or decisions by the head of the local government. 

However, to date, such a designation has never been made in 

Jember Regency. The absence of such operational regulations has 

fundamental legal implications: the state cannot require citizens 

to comply with boundaries that have never been established, 

implemented, or officially announced to the public. Furthermore, 

this lack of designation also indirectly creates a loophole for the 

issuance of building permits (IMB) and certificates in areas that 

should be protected, as the permitting authorities lack 

sufficiently clear legal instruments to serve as a basis for refusal. 

This situation underscores that the root of the problem lies not 

solely in the behavior of the public or developers, but rather in the 

state’s failure to fulfill its own regulatory obligations before 

demanding compliance from other parties 
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 This issue is compounded by the fact that river channels are 

geomorphologically dynamic. Processes such as lateral erosion, 

sediment deposition, meander migration, and avulsion can shift 

the position of riverbanks over time, meaning that the physical 

boundaries of riverbanks, which are assumed to be static in 

regulations, actually change naturally. This dynamic 

demonstrates that rivers cannot be understood as static lines, but 

rather as landscape systems that are constantly changing due to 

geomorphological and hydrological processes, changes in land 

cover, and anthropogenic pressures (Belenok et al., 2021; Ielpi & 

Lapôtre, 2020; Kreibich et al., 2022). 

The historical dimension of riverbank land tenure must be 

recognized as a distinct structural factor that compounds the 

complexity of this issue. Most of the land currently classified as 

riverbank areas in Jember Regency has been held by local 

communities in good faith for generations, even long before 

modern riverbank regulations were enacted. Such tenure has 

been granted strong legal protection — The case law of the 

Supreme Court of the Republic of Indonesia has consistently 

protected rights holders who acquired land in good faith 

(Supreme Court Case No. 1261 K/Pdt/1984), while Article 32(2) 

of Government Regulation No. 24 of 1997 stipulates that a 

Certificate of Ownership (SHM) that has been issued for more 

than five years and was acquired in good faith can no longer be 

challenged or unilaterally annulled.  

 The fact that the communities whose land is within the 

buffer zone have not yet received compensation or land 

acquisition payments exacerbates this problem. The 

community's land rights are legally vested and cannot be lowered 

by administrative discretion alone in the absence of a 

constitutional land acquisition process as outlined in Law No. 2 

of 2012. The public resistance that has emerged as a result is not 

merely a failure to comply with regulations, but a response that is 

legally justifiable. Sediment dynamics and changes in river 

morphology can also affect flow capacity, flood exposure, and safe 

limits for land use around rivers; therefore, the establishment of 

river buffer zones should ideally be based on up-to-date 

hydrological and geomorphological data, spatial imagery, and 

flood risk mapping, rather than solely on static administrative 

boundaries (Rentschler et al., 2022a; Tabari, 2020a; Tellman et 

al., 2021a). 

This issue means that various riverbank management 

policies in Jember Regency are often faced with a dilemma 

between environmental, social, and economic interests. In fact, 

the narrowing of river channels due to the encroachment of 

buildings on riverbanks can be one of the main causes of flooding 

(Noviani et al., 202). Ultimately, this issue undermines the vital 

role of riparian zones in preserving the environment, particularly 

in preventing flooding, erosion, and water quality degradation 

(Adam et al., 2025).Previously, numerous studies on river 

boundaries have been conducted, ranging from legal analyses 

(Djibran & Susilowati, 2020; Noviani et al., 2025; Za et al., 2025) 

to policy studies (Firdaus et al., 2021; Jesica & Cristiana, 2023; 

Wahyuningsih et al., 2022). In addition, a literature review using 

VosViewer on Scopus-indexed publications with the keyword 

“riparian buffer zone” from 2020 to 2025 shows that research on 

riparian buffers is dominated by several main clusters, namely the 

relationship between riparian buffer zones and water quality, 

nitrogen, surface runoff, and land use. 

 Based on the analysis, there is a strong correlation with 

ecological aspects such as vegetation, biodiversity, and stream 

conditions. This indicates that most previous studies have 

focused on the ecological and hydrological functions of riparian 

buffers (Majumdar & Avishek, 2025a; Mwasenga & Mjemah, 

2023a; Paarlberg, Sena, Huu, et al., 2025).By integrating public 

policy analysis with root-cause analysis in the context of 

riverbank management, this study presents a fresh research 

approach based on previous literature evaluations. The topic of 

riverbanks in Jember is dominated by narratives about flooding 

and rivers, according to a word cloud analysis of news coverage 

by Kompas Surabaya, Ngopibareng, and Tribun Jatim.  

This reflects a media framing that tends to be reactionary 

rather than preventive. The coverage also focused on specific 

affected locations and highlighted the government’s role as the 

primary actor in the response, while aspects of regulation, 

oversight, and law enforcement were discussed only minimally. 

Although there are indications that human activities such as 

settlement and development contribute to the problem, the 

discussion has not addressed the structural root causes, so the 

media tends to focus more on the impacts than on prevention and 

sustainable management. 

These findings underscore the novelty of both studies, 

namely the local context of Jember Regency—which has never 

been comprehensively examined in terms of riverbank 

management—where the absence of operationally defined 

riverbanks in many areas, coupled with increasing pressure from 

housing development in flood-prone zones, creates a unique 

policy gap that has not yet been documented academically. From 

a public policy perspective, the case of Jember Regency is 

representative of what is known as a wicked problem (Dunn, 

Figure 1. Bibliometric Visualization of Key Themes in 

Riparian Buffer Zone  

Source: VOSviewer analysis of Scopus-indexed articles, 2020–2025) 

 

Figure 2. Word Cloud Berita Sempadan Jember 
Source: Word Cloud Analysis by Nvivo 12 Plus, 2024-2026) 
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2003) namely policy issues that have no single correct solution, 

involve many stakeholders with conflicting interests, and where 

any attempt at a resolution has the potential to create new 

problems. 

The literature therefore suggests a clear conceptual gap. 

Existing studies provide substantial evidence on the ecological 

and hydrological functions of riparian buffers and, to a lesser 

extent, on legal and institutional implementation. However, 

fewer studies explain how fragmented institutional 

arrangements, regulatory ambiguity, weak implementation 

capacity, and environmental pressures interact to generate 

persistent riverbank encroachment at the local level. The 

bibliometric and word-cloud analyses used in this study are not 

treated as findings in themselves; rather, they are used to identify 

the dominant ecological and flood-related themes and the relative 

underrepresentation of integrated governance analysis. This gap 

provides the rationale for combining NVivo-based thematic 

coding and Fishbone Analysis to diagnose interacting causes, 

followed by Administrative Operability to connect those causes 

with implementable policy alternatives. 

These findings underscore the novelty of the study in the local 

context of Jember Regency, where riverbank management has not 

been comprehensively examined through an integrated public 

policy lens. The contribution is not that Fishbone Analysis or 

Administrative Operability is a new method in itself, but that 

their sequential use creates an analytical bridge between 

diagnosing interacting governance failures and examining the 

administrative conditions under which policy alternatives can be 

implemented. In this sense, the study extends public policy 

analysis by treating riverbank encroachment as a policy 

implementation and institutional coordination problem 

embedded within a socio-ecological system, rather than solely as 

an environmental or legal problem. 

1. What are the causes of riverbank encroachment in Jember 

Regency, as viewed through the lens of the gap between the 

regulatory framework for riverbank protection and policy 

implementation practices at the local level? 

2.  What policy alternatives can be implemented for riverbank 

management in Jember Regency based on an administrative 

operability approach?? 

Therefore, this study aims to fill that gap through a context-

based analysis that can serve as the basis for policy 

recommendations, while contributing not only to the 

advancement of scientific knowledge but also to environmental 

governance practices at the district level. More specifically, the 

study demonstrates how a root-cause diagnosis can be translated 

into a structured policy feasibility assessment, offering an 

analytical framework that can be adapted to other districts facing 

comparable riverbank governance problems. 

METHOD 
This study employs a qualitative approach using secondary 

data to gain an in-depth understanding of flood issues and 

riverbank management, particularly in the context of public 

policy and the dynamics of land use (Creswell & Creswell, 2018; 

Yin, 2018). The data used in this study were drawn from two main 

sources. First, scientific data in the form of 30 journal articles 

obtained through a systematic literature review (SLR) and 

selected based on their relevance to the study’s topic, specifically 

regarding riparian buffer zones and riverbanks, published 

between 2020 and 2025. Second, data in the form of online news 

articles reflecting the actual conditions on the ground, consisting 

of 14 articles from the Surabaya edition of Kompas, 19 articles 

from Tribun Jatim, and 10 articles from Ngopibareng.id, collected 

from 2024 to 2026. The use of this news data aims to strengthen 

contextual analysis regarding flood issues and riverbank 

encroachment in Jember Regency. 

(Hai-Jew, 2020)(American Society for Quality, 2023)(Patton 

et al., 2015)This study employs a qualitative approach using 

secondary data to gain an in-depth understanding of flood issues 

and riverbank management, particularly in the context of public 

policy and the dynamics of land use (Creswell & Creswell, 2018; 

Yin, 2018). The data used in this study were drawn from two main 

sources. First, scientific data in the form of 30 journal articles 

obtained through a systematic literature review (SLR), selected 

for their relevance to riparian buffer zones, riverbank 

management, flood governance, and policy implementation, and 

published between 2020 and 2025. The literature search was 

conducted using Scopus-indexed publications and the keyword 

combination centered on “riparian buffer zone”, followed by 

title/abstract screening, removal of duplicates, and relevance 

screening against the study objectives. Articles were retained 

when they substantively addressed ecological, spatial, 

governance, legal, or policy dimensions of riparian management. 

Second, contextual data consisted of 43 online news articles—14 

from the Surabaya edition of Kompas, 19 from Tribun Jatim, and 

10 from Ngopibareng.id—collected from 2024 to 2026. These 

sources were selected because they provided contemporaneous 

reporting on riverbank development, flooding, government 

responses, and local disputes in Jember Regency. News reports 

were treated as contextual documentary evidence rather than as 

equivalent to peer-reviewed scientific evidence, and their claims 

were compared across outlets and, where possible, against 

regulatory or institutional information. 

Data collection and analysis were conducted using NVivo 12 

Plus software. The scientific literature and news documents were 

imported separately and coded through a combination of 

deductive and inductive strategies. Initial nodes were derived 

from the research questions and relevant public policy 

concepts—regulation and permitting, institutional coordination, 

enforcement, spatial planning, infrastructure, hydrology, and 

stakeholder factors—while additional nodes were developed 

when recurrent issues emerged from the documents. Matrix 

coding and word-cloud functions were then used to examine the 

frequency and co-occurrence of themes. Analytical consistency 

was maintained through iterative review of coded passages and 

comparison of related documents. The coded themes were 

subsequently synthesized into five major causal categories for the 

Fishbone (Ishikawa) analysis. The Fishbone stage did not treat 

the categories as independent variables; instead, it was used to 

map the causal links among institutional, regulatory, spatial, 

infrastructural, and hydrological conditions. The outputs of the 

Fishbone analysis then informed the formulation of policy 

alternatives. These alternatives were evaluated using 

Administrative Operability across four dimensions: (1) technical 

and administrative feasibility, (2) human-resource and 

institutional capacity, (3) clarity of legal authority, and (4) 

political and social acceptability. Each alternative was assessed 

qualitatively against the same criteria using evidence from the 

literature, regulatory framework, and contextual data. The 

sequence was therefore: data collection → documentary 

screening → NVivo coding and thematic synthesis → Fishbone 

diagnosis → formulation of policy alternatives → Administrative 

Operability assessment → policy recommendation. Because the 

study relies exclusively on secondary data, it is subject to 
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limitations arising from incomplete documentary coverage, 

publication and media-selection bias, and the absence of direct 

stakeholder perspectives. 

 

RESULTS AND DISCUSSION  
The analysis first identifies the empirical pattern of riverbank 

encroachment and then uses the regulatory framework to 

interpret why the pattern persists. This ordering is important 

because the regulations are treated as explanatory context rather 

than as the principal finding. Across the documentary corpus, the 

evidence points to a recurring implementation gap in which 

spatial rules, land administration, permitting, enforcement, and 

flood-risk management are not consistently integrated. 

Riparian buffer zones are ecological and hydrological 

protection zones that play a critical role in maintaining slope 

stability, filtering sediment, and providing flood storage space 

when river flow increases(Haidar & Rozak, 2024; Paarlberg, 

Sena, Huu, et al., 2025). Recognition of this strategic role is 

reflected in the national regulatory framework, where the 

procedures for drafting and issuing substantive approvals for 

Regional Spatial Plans are governed by Ministerial Regulation of 

the Ministry of Agrarian Affairs and Spatial Planning/National 

Land Agency No. 11 of 2021. The regulatory framework for 

riverbank protection in Indonesia is actually quite 

comprehensive. Government Regulation No. 38 of 2011 on rivers 

establishes minimum buffer zones ranging from 10 m to 100 m, 

depending on the width of the river and the type of area (Firdaus 

et al., 2021). However, although this regulatory framework is in 

place, not all regions implement it consistently. One example that 

illustrates the gap between regulations and on-the-ground 

practices regarding river buffer zone regulations can be found in 

Jember Regency, East Java.  

These violations are evident in the proliferation of housing 

developments that encroach on river boundaries. Based on 

various information gathered from news platforms, 54 housing 

developments are located near riverbanks, 13 of which are 

situated directly on the riverbanks, and at least two housing 

projects (Villa Indah and Devanka Land) were built less than 2 

meters from the river’s edge—far below the minimum standard 

set by regulations (Nawawi, 2026; Silvia & Gonsaga, 2026a). This 

issue is not confined to a single location but is widespread across 

various subdistricts in Jember Regency, as shown in the following 

map. 

 

 

From a regulatory perspective, these field findings indicate 

alleged violations of several legal instruments governing river 

buffers in Jember Regency. Government Regulation No. 38 of 2011 

on Rivers establishes a minimum riverbank buffer zone of 10–100 

meters and prohibits the construction of buildings in that area; 

however, in practice, buildings were found standing only about 2 

meters from the river. This regulation should not be understood 

in isolation. Minister of Public Works and Public Housing 

Regulation No. 28 of 2015 further regulates riparian zoning based 

on river width and restricts the issuance of building permits 

within these protected zones. However, in practice, technical 

recommendations are often misconstrued as comprehensive 

authorization to construct buildings, thereby creating ambiguity 

in the implementation of riparian setback regulations. 

Furthermore, from a spatial planning perspective, Law No. 26 

of 2007 on Spatial Planning stipulates that riverbank are 

protected areas that must be reflected in the Regional Spatial 

Plan (RTRW); however, the 2015 Jember RTRW is considered 

insufficiently effective in preventing violations. In addition, Law 

No. 17 of 2019 on Water Resources prohibits activities that 

disrupt the function of rivers and riverbanks, but the practice of 

filling in riverbanks for the purpose of land certification 

continues to occur, thereby violating these provisions (jtvjember, 

2026). Overall, this situation indicates a discrepancy between 

regulations and their implementation regarding riverbank 

regulations in Jember Regency.  

A synthesis of the regulatory framework and empirical 

conditions indicates that the riverbank crisis in Jember Regency 

is not merely a technical failure, but rather a discrepancy between 

legal norms (das Sollen) and on-the-ground realities (das Sein). 

Although regulations have established strict setback limits, 

settlements are still found in high-risk zones—even less than 2 

meters from the river—which reflects weak oversight and 

potential administrative irregularities in the permitting process. 

The impacts are not only material in nature but also contribute to 

ecological vulnerability and recurring floods. Therefore, a policy 

restructuring is needed that emphasizes law enforcement, 

development control, and the strengthening of the 

implementation of the Regional Spatial Plan (RTRW) to restore 

the function of riverbanks as protected areas. 

 

Fishbone Analysis: Root Causes of River Bank Encroachment 

in Jember Regency 

(Kusuma et al., 2024)The root causes of river boundary 

violations in Jember Regency are multidimensional and can be 

categorized into five interrelated main causes. An analysis using 

a fishbone diagram identified that each category has its own sub-

factors that collectively contribute to the ultimate outcome of 

recurring floods, resulting in infrastructure, social, and economic 

damage. Importantly, the five categories should not be read as 

separate causes operating independently. The evidence indicates 

a reinforcing chain: regulatory ambiguity weakens preventive 

controls; fragmented authority makes monitoring and 

enforcement less consistent; spatial planning and watershed 

changes increase exposure; inadequate infrastructure reduces the 

capacity to absorb or convey floodwater; and hydrological 

pressures activate these accumulated vulnerabilities. The 

following figure is the result of an analysis of the factors 

contributing to riverbank encroachment in Jember Regency, 

illustrated using a fishbone diagram. 

 

Causes of Regulatory Implementation Failures 

Failure to interpret regulations correctly is the primary and 

most fundamental factor behind riverbank encroachments in 

Jember Regency. The Jember Regency government itself 

acknowledges the existence of systemic anomalies, whereby 

Figure 4. Matriks Coding Kecamatan Terdampak 
Source: Processed by matriks coding Nvivo 12 Plus 
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riverbanks can be designated as residential areas and 

simultaneously issued with land titles (Nawawi, 2025b, 2025c). 

This anomaly can be partly attributed to the fact that not all rivers 

and their riparian buffer zones have been formally integrated into 

spatial planning documents. In some cases, these areas have not 

yet been officially designated by the competent authorities, 

resulting in the absence of strong preventive mechanisms to 

restrict their utilization from the outset. The analysis identified 

three critical sub-factors. First, ambiguity regarding technical 

recommendations and full building permits, whereby technical 

recommendation letters issued by the relevant agency are 

misinterpreted or intentionally claimed by developers to be full 

building permits (IMB) (Silvia & Gonsaga, 2026a).  

In fact, under Indonesia’s agrarian legal system, land title 

certificates—particularly Certificates of Ownership (SHM)—are 

legal instruments that prove a person’s or legal entity’s lawful 

possession of a parcel of land. Article 19(2)(c) of Law No. 5 of 1960 

on the Basic Provisions of Agrarian Law (UUPA) states that land 

registration aims to provide a document of title that serves as 

strong evidence. The probative value of a certificate is reinforced 

by Article 32(2) of Government Regulation No. 24 of 1997 on 

Land Registration, which provides that a party who feels 

aggrieved by the issuance of a certificate may no longer file an 

objection if five (5) years have elapsed since the issuance and the 

certificate holder acquired the land in good faith. This legal 

fiction of acquisitive title provides stability and certainty to the 

national land tenure system. If a Certificate of Ownership (SHM) 

has been in effect for more than two decades—as is the case for 

some residents in the riverbank areas of Jember—then that right 

has undergone legal purification and cannot be unilaterally 

revoked without a valid legal process. 

The land administration system and the spatial planning 

permitting system have distinct spheres of authority, and it is this 

separation that often serves as the structural root cause of gaps in 

riverbank oversight. Government Regulation No. 16 of 2004 on 

Land Management distinguishes three distinct concepts that are 

often conflated in practice: land tenure, land use, and land 

utilization. Land tenure refers to the legal relationship between 

an individual or legal entity and the land, as regulated by the Basic 

Agrarian Law (UUPA)—this is the domain of land 

administration, evidenced by the issuance of land title 

certificates. The use and utilization of the land must comply with 

the Regional Spatial Plan, and this is entirely the responsibility of 

the local government through the mechanisms of building 

permits (IMB) and spatial planning permits. Thus, land title 

certificates—including SHM certificates—merely prove 

ownership; they do not constitute a permit for use or 

exploitation.  

Government Regulation No. 16 of 2004 also stipulates that 

the adoption of a Regional Spatial Plan does not affect the legal 

status of existing land rights—meaning that a change in land-use 

designation does not automatically nullify rights that have been 

legally established. If a structure is subsequently found to be 

located within a buffer zone based on a Certificate of Ownership 

(SHM) and a Building Permit (IMB) officially issued by a 

government agency, then the failure to verify the compatibility of 

the location with the zone’s designated use is the responsibility 

of the land-use permitting system, not the land administration 

system. 

Second, the lack of formal coordination mechanisms across 

sectors creates a vacuum of responsibility that hinders 

cooperation, as there is no clear framework for how spatial 

planning should be integrated with disaster management or 

climate change adaptation (Clegg et al., 2023). This situation is 

reflected in the fundamental difference between the verification 

conducted during the certificate issuance process—which 

pertains to proving control and ownership of the land—and the 

verification of land-use compliance, which falls under the 

purview of the spatial planning permitting system. The two 

operate under different legal frameworks; therefore, the issuance 

of a certificate for a parcel of land does not in itself mean that the 

use and development of that land have been approved in terms of 

land-use planning and the area’s designated function. On the 

other hand, the National Land Agency (BPN) lacks the 

institutional authority to adjudicate violations of land-use 

boundaries, resulting in a gap in cross-sectoral oversight (Rusdi 

& Rosidi, 2025).Fragmented inter-agency coordination, 

differences in problem framing, and a tendency to operate in 

sectoral silos are structural barriers that have been consistently 

identified in studies of disaster governance in Indonesia 

(Dwirahmadi et al., 2023).  

Third, the disregard for the approved site plan and the 

alteration of the building layout, resulting in a violation of 

property lines. The lack of ongoing on-site monitoring 

mechanisms following the issuance of the permit is at the root of 

this problem (Rusdi & Rosidi, 2025). Thus, the failure to 

implement regulations not only reflects weak coordination and 

synchronization among agencies, but also creates structural 

loopholes that various parties exploit opportunistically. This 

situation ultimately reinforces systematic and recurring 

violations and increases the potential for jurisdictional conflicts 

across sectors. 

 

Supervision and Law Enforcement  

The lack of firm oversight and law enforcement is a factor that 

systematically perpetuates impunity for river boundary 

violations and exacerbates the degradation of protected areas in 

Jember Regency. The successful implementation of spatial 

planning regulations is fundamentally determined by three 

factors: adequate monitoring capacity, deterministic sanction 

mechanisms, and effective interagency coordination (Innes, 

1996). First, weak capacity for identification and follow-up 

oversight. The Jember Regency Government’s Infrastructure and 

Spatial Planning Task Force has identified 104 residential areas 

that may be violating riverbank regulations—a primary cause of 

flooding—13 of which have entered the in-depth identification 

phase as suspected violations (Mahrus, 2025b). Nevertheless, 

these findings have not yet led to decisive enforcement actions. A 

joint inspection by Commission C and Commission B of the 

Jember Regional People’s Representative Council at the Devanka 

Land Housing Complex revealed not only construction non-

compliance but also failures in disaster mitigation; however, 

these findings will only be addressed through meetings with the 

relevant parties (Mahrus, 2025b).This highlights the gap 

between legislative oversight and executive capacity—a pattern 

consistently identified in studies of urban flood management in 

Indonesia (Savirani et al., 2024a). 

Second, the penalty of license revocation has not yet been 

enforced. The threat of license revocation issued by the Regional 

People’s Representative Council (DPRD) and the Infrastructure 

and Spatial Planning Task Force has not been carried out in the 

documented cases, thereby reducing the deterrent effect on other 

developers. Setiadi et al., (2023) indicates that illegal 

construction and land conversion are major challenges that 
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consistently hinder the implementation of regulations, even 

when local government planning documents have provided for 

such controls.  

Third, permits were issued without adequate on-site 

verification; these permits have been in effect since 2000 (Silvia 

& Gonsaga, 2026b) indicates that on-site verification of 

compliance with setback regulations is not a standard procedure 

in the permitting process. This situation indicates weak 

administrative oversight during the pre-construction phase, 

meaning that potential violations were already present from the 

outset, even before construction began. Furthermore, the lack of 

on-site verification increases the risk of discrepancies between 

permit documents and actual conditions on the ground, which 

ultimately complicates the monitoring and enforcement 

processes in subsequent stages. A comparative study of cities in 

Indonesia confirms that the success or failure of flood 

management is fundamentally linked to variations in local 

governments’ law enforcement capacity and their willingness to 

enforce the regulations they themselves have established 

(Savirani et al., 2024b).  

 

Land Use Planning and Damage to Watersheds  

Changes in land cover at the watershed scale are a macro-

level factor that systematically increases vulnerability to flooding. 

Urbanization in the upper reaches of a watershed significantly 

alters land cover characteristics and increases surface runoff, 

which directly contributes to an increased risk of flooding in 

downstream areas (Sejati et al., 2025). Land-use change in the 

upper reaches of the Bedadung River basin and its tributaries 

(Jompo, Mayang, Dinoyo) (Nawawi, 2025a) increases surface 

runoff and the peak flow coefficient, which ultimately increases 

hydrological pressure on downstream riverbanks (Sejati et al., 

2025). 

Changes in land use and land cover in the upstream areas of 

the watershed have fundamentally altered the characteristics of 

the drainage system, affecting surface runoff and soil infiltration 

capacity—one of the primary causes of flooding (Sugianto et al., 

2022). Consistent with the findings of Mirza et al., (2023) 

regarding the mapping of erosion hazard indices in the Bedadung 

Watershed, this ongoing hydrological stress reduces the river’s 

flow capacity. As a result, flooding can now occur at lower 

discharge thresholds than in previous periods because the river’s 

capacity has been eroded by sediment accumulation and sudden 

water loads. This situation underscores that the filling of 

riverbanks by developers in Jember not only violates regulations 

but also, from a hydrological perspective, accelerates 

sedimentation, narrows the river’s hydraulic cross-section, and 

reduces its flow capacity, resulting in flooding at lower discharge 

levels than before. 

The geomorphological dynamics of rivers add a unique layer 

of complexity to the issue of boundary demarcation, particularly 

from the perspective of agrarian law. A river’s physical boundary 

is not a static line—processes such as lateral erosion, sediment 

deposition, meander migration, and avulsion naturally shift the 

position of the riverbank over time (Belenok et al., 2021; Ielpi & 

Lapôtre, 2020). The implications for land tenure are substantial. 

Land that was located outside the river boundary when the 

certificate was issued may subsequently be classified as part of 

the riverbank area due solely to the natural shifting of the river’s 

course, rather than any action or violation committed by the 

rights holder. Static boundary definitions in regulations cannot 

fairly accommodate this dynamic reality. Assessments of 

boundary compliance or violations must therefore not rely solely 

on existing physical conditions, but must also take into account 

the condition of the river channel at the time the right was first 

granted, as well as the geomorphological processes that have 

occurred since then. The failure of regulations to account for 

these dynamic temporal and spatial dimensions further reinforces 

the conclusion that the issue of riverbank boundaries in Jember 

Regency is fundamentally a failure of policy design, not merely a 

matter of violations by residents or developers. 

 

Inadequate Infrastructure 

The inability of infrastructure to handle flood discharge is a 

factor that exacerbates the impact of encroachment on 

riverbanks. Flooding in urban areas of Indonesia is generally 

driven by a combination of interrelated factors, including 

extreme rainfall, changes in land cover, sedimentation that 

reduces river capacity, and failures in flood control infrastructure  

(Wulandari et al., 2025). This vulnerability is further exacerbated 

by unplanned urbanization, changes in land use, inadequate 

drainage systems, and ineffective water management practices 

(Wulandari et al., 2025). On the other hand, ongoing 

urbanization, climate change, the loss of urban green spaces, and 

the deterioration of urban water management infrastructure are 

further increasing the risk of flooding in densely populated 

residential areas (Singh et al., 2021a). Furthermore, research 

conducted by Asmaranto et al., (2026) indicates that drainage 

failure is not a localized issue but rather a widespread one, with 

sedimentation, channel narrowing, and poor maintenance being 

the dominant factors causing flooding even when the channel 

dimensions appear adequate by design.  

Hard engineering has proven unable to fully replace the 

ecological functions of natural riparian zones. The collapse of 

retaining walls and damage to slope protection infrastructure at 

various points along the Bedadung River(Silvia & Gonsaga, 

2026c). This demonstrates that hard engineering cannot replace 

the ecological functions of natural riparian zones. If riparian areas 

along tributaries are altered through the removal of forest cover 

or the construction of buildings, the cumulative impact—in the 

form of increased flow volume and velocity into the main river—

will proportionally worsen flood conditions for downstream 

communities. In addition, the bridge’s insufficient height creates 

a backwater effect and accelerates the overflow of water into 

surrounding residential areas—a technical issue identified as one 

of the main causes of localized flooding in densely populated 

areas (Yosua et al., 2024). 

 

Hydrology and Extreme Weather 

Hydrological and weather factors act as triggers that activate 

the entire chain of vulnerabilities established by the five 

preceding factors. Without boundary violations, a healthy 

watershed is capable of significantly reducing the impact of 

extreme rainfall through its integrated ecological functions. 

Nugroho, (2025) findings confirm that extreme weather is merely 

an initial trigger; its destructive impact is greatly exacerbated by 

the weakening of natural defenses in the upstream areas of the 

watershed. Ecologically sound watersheds have been shown to 

significantly mitigate the impacts of extreme rainfall. In 

undisturbed soil conditions, up to 55% of rainfall can infiltrate 

the ground, resulting in only 10–20% becoming surface runoff 

(Nugroho, 2025). Furthermore, the BMKG’s early warnings 

about extreme weather are not sufficient as the sole form of 

mitigation if structural vulnerabilities—such as the loss of buffer 
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zones—are not addressed. Climate projections confirm that 

extreme rainfall events in Indonesia will continue to increase 

throughout the 21st century, with variations across seasons and 

regions, making adaptation and mitigation increasingly urgent, 

particularly for developing countries that are more vulnerable to 

climate-related disasters (Kurniadi et al., 2024).  

Human activities in watershed areas—both upstream and 

downstream—are a trigger for flooding that is no less significant 

than natural factors such as hydrology, meteorology, and climate. 

Poor management of upstream watersheds exacerbates the 

impact of rainfall, even when it is not classified as extreme 

(Kurniadi et al., 2024). Research conducted by Lubis et al. (2024) 

demonstrates that the loss and degradation of tropical forests in 

watershed areas disrupt essential ecosystem services that 

regulate water flow, leading to severe flooding that impacts 

agricultural productivity and contributes to poverty among 

downstream communities. This study highlights the need to 

safeguard remaining forest areas while also promoting 

restoration strategies to maintain high levels of tree cover within 

critical watersheds. 

Poor management of upstream watersheds exacerbates the 

impacts of rainfall that is not even considered extreme, because 

in degraded watersheds, increased river flooding, urban (pluvial) 

flooding, and coastal flooding can occur simultaneously, 

indicating that unmanaged land-use changes and urbanization 

are dominant factors that increase exposure and vulnerability to 

disasters (Hendrawan et al., 2025). The results of this analysis 

confirm that river boundary violations in Jember Regency are not 

isolated, incidental occurrences, but rather a systemic failure that 

is multidimensional and multi-layered. An analysis of the five 

contributing factors—regulation and permitting, oversight and 

law enforcement, land use planning and watershed degradation, 

inadequate infrastructure, and hydrology and extreme weather—

revealed that these factors do not operate in isolation but rather 

reinforce one another, forming a chain of vulnerabilities that 

ultimately manifests as recurring floods. 

Taken together, these relationships indicate a governance 

feedback loop rather than a simple cause-and-effect sequence. 

Weakly defined boundaries and fragmented data reduce the 

precision of spatial control; weak control allows continued land-

use pressure; increasing development and watershed degradation 

then heighten flood exposure; and recurring floods generate 

pressure for downstream responses without necessarily resolving 

the upstream institutional causes. This systems interpretation 

explains why isolated enforcement measures are unlikely to 

address the problem sustainably. 

The findings of this study indicate that the root of the 

problem lies in institutional failures at the policy design level, 

resulting in a gap between regulations and the implementation of 

riverbank policies. The ambiguity between technical 

recommendations and full building permits, the lack of clearly 

defined river boundaries that have not been fully incorporated 

into spatial plans, and the disregard for approved site plans reflect 

structural loopholes that are consistently exploited by 

opportunistic actors (particularly developers) to convert 

protected areas into commercial land. 

Therefore, this situation underscores the urgent need to 

formulate public policy alternatives that are both integrative and 

preventive. Ad-hoc approaches that rely solely on downstream 

law enforcement have proven inadequate to address the 

complexity of issues rooted in gaps in policy design and the 

absence of operational boundaries at the upstream level of 

regulation. Policy reforms should focus on synchronizing spatial 

data across agencies (a single data policy for spatial planning) and 

strengthening oversight functions that have full authority to 

automatically revoke permits if inconsistencies with land-use 

plans are identified at an early stage. Without policy reforms that 

address bureaucratic gaps and prioritize the sustainability of 

river ecosystems over commercial interests, flood vulnerability 

will continue to rise and could lead to far greater social and 

economic costs in the future. 

 

Public Policy Alternatives for Riverbank Management in 

Jember Regency: An Administrative Operability Approach 

To ensure that the ensuing proposals are both normative and 

constitutional, it is necessary to first clarify one doctrinal 

principle before developing policy alternatives. In essence, the 

creation of river boundaries restricts use rather than eliminating 

ownership. Ministry of Public Works and Public Housing 

Regulation No. 28/2015 explicitly recognizes the existence of 

property rights within the boundary lines. Therefore, the state is 

not justified in unilaterally taking over the designated use of 

border areas without going through a lawful and fair land 

acquisition process. Under Indonesia’s agrarian legal framework, 

restrictions on the designated use of certified land can only be 

imposed through two constitutional channels: First, the 

acquisition of land for public purposes with fair compensation, as 

provided for in Law No. 2 of 2012; or second, legally recognized 

restrictions on land use without revoking existing ownership 

rights. The implications of this principle for policy formulation 

are very concrete: Whichever policy option is selected, it must 

have procedures for addressing existing constitutional rights 

rather than just methods for enforcement or unilateral permission 

revocation, which could actually cause local governments to face 

new legal challenges. 

Next, the identification of policy alternatives was based on a 

systematic synthesis of 30 articles from reputable journals, which 

served as the foundation for the analysis of policy alternatives. 

These articles were selected through a systematic literature 

review (SLR) using the following criteria: (1) indexed in the 

Scopus, Web of Science, or Sinta databases; (2) published 

between 2019 and 2026; (3) substantially relevant to issues of 

riverbank management, flood governance, risk-based permitting, 

and institutional capacity; and (4) have a minimum ranking of Q2 

(international) or Sinta 2 (national). Based on the article index 

classification, the majority of the literature used in this study 

came from reputable Q1 journals, totaling 26 articles, or 86.7% of 

the total 30 articles. There were 3 Q2 articles, or 10.0%, while 

there was 1 Sinta 2-indexed national article, or 3.3%. Specifically, 

the following are the findings of the literature review. 

 

Table 1. Sintesis Literature Review 

Study 

Focus 

Related 

articles 

Sintesis 

Literature Review 

Design, 

width, and 

effectiveness of 

riparian buffers 

(Arif et al., 

2021; Duan et al., 

2021; 

Endarwati, 

Hari, et al., 2021; 

Ghimire et al., 

2022; H. Han et 

al., 2025; 

Kuglerová et al., 

2024; Majumdar 

These various 

studies indicate that 

river buffers cannot be 

determined solely 

based on a uniform 

size. The width of the 

buffer zone must take 

into account the river’s 

characteristics, water 

quality, vegetation, 
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Study 

Focus 

Related 

articles 

Sintesis 

Literature Review 

& Avishek, 

2025b; 

Paarlberg, Sena, 

Loc, et al., 2025; 

Singh et al., 

2021b; Stutter et 

al., 2021) 

slope, land use, and 

development 

pressures. Han et al., 

(2025) found that the 

optimal buffer width 

can vary between 

segments within a 

single river, while 

Majumdar & Avishek, 

(2025) emphasizes the 

need for an adaptive 

approach, rather than 

a one-size-fits-all 

approach. 

Spatial 

monitoring, 

GIS, remote 

sensing, and 

integrated 

spatial data 

(Atesoglu et 

al., 2025; Duan 

et al., 2021; 

Endarwati, 

Hari, et al., 2021; 

Mwasenga & 

Mjemah, 2023b; 

Stutter et al., 

2021; Tellman et 

al., 2021b; Zhu 

et al., 2025) 

This study 

highlights the 

importance of spatial 

data for detecting 

land-use changes, 

monitoring floods, and 

assessing the 

condition of 

riverbanks. Tellman et 

al., (2021) uses 

satellite imagery to 

map global flood 

exposure, whereas 

Stutter et al., (2021) 

emphasizes that 

spatial data can be 

used to delineate 

riparian management 

functions and zones. 

Governance, 

institutional 

coordination, 

and policy 

implementation 

capacity 

(Enu et al., 

2025; Fenten & 

Dieperink, 2024; 

Gwapedza et al., 

2026; 

Mwasenga & 

Mjemah, 2023b; 

Novalia et al., 

2025; Paarlberg, 

Sena, Loc, et al., 

2025; Singh et 

al., 2021b) 

The literature 

emphasizes that 

riverbank issues are 

not merely technical 

matters, but also 

matters of governance. 

The success of policies 

depends on 

interagency 

coordination, the 

distribution of 

authority, operational 

regulations, 

monitoring capacity, 

funding, and 

stakeholder support. 

Fenten & Dieperink, 

(2024) shows that 

river restoration 

requires legislation, 

governance structures, 

funding, scientific 

information, and 

stakeholder support. 

Flood risk, 

climate change, 

(Endarwati, 

Hari, et al., 2021; 

Enu et al., 2025; 

These articles 

show that flooding is 

influenced by climate 

Study 

Focus 

Related 

articles 

Sintesis 

Literature Review 

and social 

vulnerability 

Rentschler et al., 

2022b; Serra-

Llobet et al., 

2022; Tabari, 

2020b; Tellman 

et al., 2021b; 

Vagheei & 

Boano, 2025) 

change, an increase in 

extreme rainfall, the 

expansion of 

settlements in flood-

prone areas, and 

urbanization. 

Rentschler et al., 

(2022) emphasizes 

that flood risk is also 

linked to poverty and 

social vulnerability, so 

the protection of 

riverbanks must be 

viewed as part of both 

disaster mitigation 

and the protection of 

vulnerable groups. 

Spatial 

policies, legal 

boundaries, and 

land-use 

controls 

(Endarwati, 

Hari, et al., 2021; 

Gwapedza et al., 

2026; Q. Han et 

al., 2022; 

Majumdar & 

Avishek, 2025b; 

Mwasenga & 

Mjemah, 2023b; 

Spurlock, 2019; 

Stutter et al., 

2021) 

These studies 

showed that riverbank 

regulations are often 

ineffective when they 

are not accompanied 

by clear and 

enforceable spatial 

boundaries. Han et al., 

(2022) emphasizes the 

importance of 

minimum thresholds, 

ecological redlines, 

and coordination with 

spatial planning. 

Gwapedza et al., 

(2026) also indicates 

that weak spatial 

thresholds in 

regulations can open 

the door to 

encroachment. 

River 

restoration, 

floodplains and 

nature-based 

solutions 

(Davis et al., 

2025; Duan et 

al., 2021; Enu et 

al., 2025; 

Paarlberg, Sena, 

Loc, et al., 2025; 

Serra-Llobet et 

al., 2022; Singh 

et al., 2021b; 

Vagheei & 

Boano, 2025; 

Zingraff-Hamed 

et al., 2022) 

Resolving 

riverbank issues 

cannot be achieved 

only through physical 

regulation; it must be 

combined with 

ecological restoration. 

The literature 

advocates for the 

restoration of riparian 

vegetation, floodplains 

and ecological 

connectivity, as well 

as nature-based 

solutions, to reduce 

flooding whilst 

improving ecosystem 

quality. Serra-Llobet 

et al., (2022) showed 

that multi-benefit 

floodplain projects can 
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Study 

Focus 

Related 

articles 

Sintesis 

Literature Review 

reduce flood risk and 

restore habitats. 

Community 

participation, 

public 

perception and 

stakeholder 

engagement 

(Enu et al., 

2025; Gumiero 

et al., 2025; 

Mwasenga & 

Mjemah, 2023b; 

Novalia et al., 

2025; Paarlberg, 

Sena, Loc, et al., 

2025; Singh et 

al., 2021b; 

Zingraff-Hamed 

et al., 2022) 

This study shows 

that riverbank 

management policies 

will struggle to 

succeed if the 

community is treated 

merely as the subject 

of enforcement 

measures. Risk 

communication, 

community 

engagement, 

education, technical 

support and 

stakeholder 

collaboration are 

required. Gumiero et 

al., (2025) highlights 

the importance of 

citizen science in 

improving public 

perceptions of riparian 

functions, whilst 

Paarlberg, Sena, Loc, 

et al., (2025) 

emphasising 

collaboration, 

compliance 

monitoring and 

technical support for 

stakeholders in the 

buffer zone. 

Rivers as 

socio-ecological 

systems 

(Davis et al., 

2025; Enu et al., 

2025; Fenten & 

Dieperink, 2024; 

Q. Han et al., 

2022; Novalia et 

al., 2025; 

Rentschler et al., 

2022b; Zingraff-

Hamed et al., 

2022) 

These articles 

view rivers not merely 

as hydrological 

channels, but as socio-

ecological systems 

that link water 

functions, ecology, the 

economy, culture, 

recreation, and 

governance. Therefore, 

Riverbank policies 

need to strike a 

balance between 

environmental 

protection, public 

safety, development 

needs and social 

legitimacy. 

River 

typology, 

ecological 

corridors and 

assessment 

indicators 

(Arif et al., 

2021; Atesoglu 

et al., 2025; Q. 

Han et al., 2022; 

Kuglerová et al., 

2024; Lyche 

Solheim et al., 

This series of 

articles provides a 

methodological 

framework for 

classifying rivers, 

assessing ecological 

risks and determining 

management 

Study 

Focus 

Related 

articles 

Sintesis 

Literature Review 

2019; Zhu et al., 

2025) 

indicators. Lyche 

Solheim et al., (2019) 

helps to understand 

the importance of river 

typology in ecological 

assessments, whereas 

Zhu et al., (2025) 

developing ecological 

risk assessments 

based on spatial and 

temporal indicators. 

Planning 

permission, 

development 

control and 

prevention of 

encroachment 

(Endarwati, 

Hari, et al., 2021; 

Gwapedza et al., 

2026; H. Han et 

al., 2025; 

Majumdar & 

Avishek, 2025b; 

Mwasenga & 

Mjemah, 2023b; 

Spurlock, 2019; 

Stutter et al., 

2021; Tellman et 

al., 2021b) 

The literature 

indicates that 

encroachment occurs 

when regulations, 

spatial planning and 

licensing systems are 

not properly 

coordinated. Spurlock 

(2019) highlights the 

importance of the 

quality of plans and 

regulations in the 

implementation of 

buffers, whereas 

Mwasenga & Mjemah, 

(2023) indicates that 

socio-economic 

activity in the buffer 

zone may increase 

when compliance and 

monitoring are weak.  

Administrative feasibility is one of the criteria for policy 

evaluation that assesses the viability of a policy alternative from 

the perspective of the government’s administrative capacity to 

implement it effectively (Dunn, 2017). In this study, 

Administrative Operability is operationalized through four 

common criteria applied consistently to each alternative: (1) 

technical and administrative feasibility; (2) availability of human 

and institutional resources; (3) clarity of legal authority; and (4) 

political and social acceptability. The assessment is qualitative 

rather than a numerical scoring exercise. For each criterion, the 

analysis identifies supporting conditions, institutional 

requirements, and foreseeable constraints, allowing the two 

alternatives to be compared on the same analytical basis. 

Administrative feasibility is one of the criteria for policy 

evaluation that assesses the viability of a policy alternative from 

the perspective of the government’s administrative capacity to 

implement it effectively (Dunn, 2017). These criteria cover four 

main dimensions: (1) technical and administrative feasibility; (2) 

availability of human and institutional resources; (3) clarity of 

legal authority; and (4) political and social acceptability. 

 

Evaluation of Policy Alternatives  

Policy Alternative 1 (A1) – Single Spatial Data Policy 

(SSDP): 

A policy for the integration of a single spatial database linking 

land data from the National Land Agency (BPN), technical river 

data from the Ministry of Public Works and Public Housing 

(PUPR)/Regional Water Resources Management Agency 
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(BBWS), Regional Spatial Planning (RTRW) data from the 

Regional Development Planning Agency (BAPPEDA), and the 

Jember Regency OSS-RBA system through a geofencing 

mechanism for licensing. Every licence application submitted to 

the Investment and One-Stop Service Agency (DPMPTSP) is 

automatically verified against standardised river boundary layers, 

as a result, permits in the buffer zone are automatically rejected 

by the system and cannot be manually overridden. This model 

adopts best practices for spatial data integration from Alpine 

Flood Risk Governance (Zhou et al., 2025).  

 

Policy Alternative 2 (A2) – Risk-Based Licensing Reform 

(RBLR):  

Reform of the development licensing mechanism based on 

flood risk zoning, which requires a hydrological analysis (Q25–

Q50 discharge) as a mandatory prerequisite prior to the issuance 

of construction permits in flood-prone areas, accompanied by the 

establishment of the Integrated Riverbank Monitoring 

Implementation Unit (UPSST), tasked with carrying out regular 

post-licensing monitoring. The UPSST is an inter-agency unit 

that integrates the technical functions of the BBWS, the 

enforcement functions of the Satpol PP, and the licensing 

functions of the DPMPTSP. 

Table 2. An Analysis of Policy Alternatives for Boundary Issues in 

Jember Regency Using the Administrative Operability Approach 

Administrativ

e Operability 

Criteria 

Policy 

Alternative 1 

(A1): Single 

Spatial Data 

Policy 

Policy 

Alternative 2 

(A2): Risk-

Based Licensing 

Reform 

Technical and 

Administrative 

Eligibility 

The Jember 

District 

Government can 

be considered 

technically 

capable of 

implementing a 

policy for 

integrated single 

spatial database 

management, 

given its existing 

access to the RBI 

base map 

provided by BIG, 

RTRW data from 

BAPPEDA, and 

technical river 

data and spatial 

imagery from 

PUPR/BBWS. 

This data 

integration can be 

channelled into a 

location-based 

licensing 

mechanism via 

the OSS-RBA 

system, so that 

the licence 

verification 

process does not 

A flood-risk-

based licensing 

mechanism 

requires more 

complex 

technical 

standard 

operating 

procedures, 

particularly 

regarding the 

assessment of 

design flow, flood 

hazard zoning, 

and the 

requirement for a 

hydrological 

analysis prior to 

the issuance of a 

building permit.  

The Jember 

District 

Government 

already has flood 

incident data 

from the BPBD 

and can use the 

flood hazard map 

from the BNPB as 

a starting point, 

but technical 

capacity The 

Administrativ

e Operability 

Criteria 

Policy 

Alternative 1 

(A1): Single 

Spatial Data 

Policy 

Policy 

Alternative 2 

(A2): Risk-

Based Licensing 

Reform 

rely solely on 

administrative 

documents, but 

also on spatial 

alignment with 

river boundary 

layers and flood 

risk. This 

approach is 

consistent with 

the study. 

Tellman et al., 

(2021) which 

highlights the 

importance of 

spatial data and 

satellite imagery 

in identifying 

flood-affected 

areas, as well as 

Rentschler et al., 

(2022a) which 

emphasises the 

need for flood 

exposure 

mapping as a 

basis for policies 

to protect 

vulnerable areas. 

Furthermore, the 

use of remote 

sensing to 

monitor 

landscape 

changes resulting 

from human 

activity is also 

relevant as a tool 

for the spatial 

verification of 

permits (Belenok 

et al., 2021). The 

main technical 

challenge is the 

lack of data 

interoperability 

or an API linking 

the National Land 

Agency (BPN), 

the Regional 

Water Resources 

Management 

Agency 

(BBWS)/Ministr

y of Public Works 

and Public 

Housing (PUPR), 

capacity to 

conduct 

hydrological risk 

assessments at 

the DPMPTSP 

level still needs to 

be strengthened. 

This reform is 

relevant because 

extreme flooding 

is becoming 

increasingly 

unpredictable 

based solely on 

historical data, 

meaning that risk 

management 

must take into 

account the 

possibility of 

unprecedented 

extreme events 

(Kreibich et al., 

2022). 

Furthermore, the 

increase in 

extreme rainfall 

due to climate 

change 

underscores the 

urgency of 

applying 

hydrological 

analysis 

standards in the 

development 

licensing process 

in flood-prone 

areas (Tabari, 

2020a).  
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Administrativ

e Operability 

Criteria 

Policy 

Alternative 1 

(A1): Single 

Spatial Data 

Policy 

Policy 

Alternative 2 

(A2): Risk-

Based Licensing 

Reform 

the Regional 

Development 

Planning Agency 

(BAPPEDA), and 

the Regional 

Investment and 

One-Stop Service 

Agency 

(DPMPTSP) at 

district level. 

Human 

Resources and 

Institutional 

Capacity 

The 

establishment of 

the Jember 

Regency 

Government’s 

Infrastructure 

and Spatial 

Planning Task 

Force 

demonstrates the 

existence of 

initial 

institutional 

capacity to 

manage spatial 

planning and 

riverbank issues. 

Spatial data 

integration can be 

achieved by 

strengthening the 

GIS teams at 

BAPPEDA, 

DPMPTSP and 

PUPR without 

the need to 

establish a new 

government 

agency. 

Institutionally, 

this model is more 

efficient as it 

emphasises data 

synchronisation, 

standardisation 

of geospatial 

layers, and the 

utilisation of 

existing digital 

infrastructure. 

The literature on 

multifunctional 

landscape design 

suggests that 

data-driven 

spatial 

management can 

The 

establishment of 

the Integrated 

River Bank 

Monitoring Unit 

(UPSST) requires 

a more diverse 

range of human 

resources, 

including 

expertise in 

hydrology, GIS, 

spatial planning 

law, building 

supervision and 

the enforcement 

of local 

regulations. As 

the Jember 

District 

Government does 

not yet have a 

functional unit 

specifically 

responsible for 

cross-agency 

river bank 

supervision, This 

model should not 

be established 

directly as a new 

government 

agency, but rather 

as a collaborative 

working unit 

involving the 

Regional Water 

Resources 

Management 

Agency 

(BBWS)/Ministr

y of Public Works 

and Public 

Housing (PUPR), 

the Investment 

and One-Stop 

Service Agency 

Administrativ

e Operability 

Criteria 

Policy 

Alternative 1 

(A1): Single 

Spatial Data 

Policy 

Policy 

Alternative 2 

(A2): Risk-

Based Licensing 

Reform 

help integrate 

ecological, social 

and 

administrative 

functions within 

a single planning 

framework. On 

the other hand, 

Fagerholm et al., 

(2020) 

emphasises 

that the 

landscape makes 

a significant 

contribution to 

people’s well-

being, and 

therefore 

Riverbank 

management 

should be 

understood not 

merely as a 

technical matter, 

but also as part of 

spatial planning 

that supports 

public safety and 

quality of life. 

Riverbanks 

should be 

understood not 

merely as a 

technical matter, 

but also as part of 

spatial planning 

that supports 

public safety and 

quality of life. 

(DPMPTSP), the 

Public Order 

Agency (Satpol 

PP), the Regional 

Disaster 

Management 

Agency (BPBD), 

the Regional 

Development 

Planning Agency 

(BAPPEDA), and 

the sub-district 

government. 

Monitoring 

functions can be 

strengthened 

through remote 

sensing 

technology and 

the monitoring of 

land-use changes, 

as demonstrated 

by (Belenok et al., 

2021). 

Furthermore, the 

socio-ecological 

landscape 

approach 

emphasises the 

importance of 

involving 

institutional and 

community 

actors in 

safeguarding the 

functions of the 

landscape from 

development 

pressures (Sahle 

& Saito, 2021; 

Shiferaw et al., 

2023).  

Clarity of 

Legal Authority 

A1 has a 

relatively strong 

legal basis 

because it can be 

linked to policies 

on geospatial 

information, 

spatial planning, 

and risk-based 

business 

licensing. Law 

No. 4 of 2011 on 

Geospatial 

Information 

provides the basis 

A2 also has a 

legal basis, as Law 

No. 17 of 2019 on 

Water Resources 

and Government 

Regulation No. 38 

of 2011 on Rivers 

grant the 

government the 

authority to 

protect the 

functions of rivers 

and their riparian 

zones. However, 

implementing 
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Administrativ

e Operability 

Criteria 

Policy 

Alternative 1 

(A1): Single 

Spatial Data 

Policy 

Policy 

Alternative 2 

(A2): Risk-

Based Licensing 

Reform 

for the 

standardization 

and integration of 

geospatial data, 

while 

Government 

Regulation No. 21 

of 2021 on Spatial 

Planning and 

Government 

Regulation No. 8 

of 2025 on Risk-

Based Business 

Licensing provide 

scope for the 

integration of 

spatial planning 

into the licensing 

process. 

Conceptually, the 

integration of 

spatial data into 

the permitting 

process is also 

consistent with a 

risk-informed 

spatial planning 

approach, which 

integrates 

information on 

hazards, 

exposure, and 

vulnerability as 

the basis for 

administrative 

decision-making. 

Tellman et al., 

(2021) and 

Rentschler et al., 

(2022) This 

indicates that 

spatial data can 

be used to 

identify areas at 

high risk of 

flooding, making 

it relevant as a 

basis for 

restricting or 

denying permits 

in river buffer 

zones. 

this policy is more 

complex because 

it involves on-site 

inspections, 

administrative 

sanctions, and the 

potential 

restriction of 

rights to land or 

buildings that 

have already been 

legally registered. 

Therefore, risk-

based licensing 

reforms must 

distinguish 

between new 

permits and 

existing 

buildings. For 

new permits, the 

government can 

implement strict 

hydrological 

standards and 

risk zoning. For 

existing 

buildings, a 

legality audit, a 

participatory 

approach, and a 

constitutionally 

sound resolution 

scheme are 

required. This 

approach is 

consistent with 

the literature on 

flood risk, which 

emphasizes that 

flood control 

policies must 

take into account 

both the 

technical and 

socio-economic 

dimensions of the 

affected 

communities 

(Rentschler et al., 

2022a; Wing et 

al., 2022). 

Political and 

Social 

Acceptability 

Option A1 has 

a relatively high 

level of political 

and social 

acceptability 

A2 has 

moderate social 

acceptability. 

Communities 

frequently 

Administrativ

e Operability 

Criteria 

Policy 

Alternative 1 

(A1): Single 

Spatial Data 

Policy 

Policy 

Alternative 2 

(A2): Risk-

Based Licensing 

Reform 

because it is 

technical and 

administrative in 

nature and does 

not directly 

threaten existing 

community 

property rights. 

Geofencing for 

permitting serves 

primarily as a 

preventive 

measure to stop 

new violations 

from occurring. 

As a result, this 

policy is likely to 

be more readily 

accepted by the 

public because 

the goal is 

increase 

transparency, 

prevent permit 

manipulation, 

and reduce the 

risk of future 

flooding. From a 

social 

perspective, this 

policy can be seen 

as a safeguard for 

public safety and 

the ecological 

functions of the 

area. Fagerholm 

et al., (2020) 

shows that 

landscapes 

contribute to 

human well-

being, while 

Lavorel et al., 

(2022) 

emphasizes the 

importance of 

landscape design 

that can 

accommodate 

multiple 

functions 

simultaneously. 

In the context of 

Jember, 

riverbanks 

should be 

understood as 

affected by 

flooding are likely 

to support 

stricter 

permitting 

requirements, 

particularly for 

new housing 

development in 

flood-prone areas. 

However, 

resistance may 

arise from 

developers and 

investors because 

this policy adds 

technical 

requirements, the 

cost of 

hydrological 

studies, and the 

risk of permit 

denial. Therefore, 

A2 requires 

mechanisms for 

public outreach, a 

transition period, 

and transparent 

appeal 

procedures. The 

literature on flood 

risk inequality 

indicates that 

certain 

community 

groups often bear 

a greater burden 

of risk as a result 

of unfair land-use 

decisions (Wing 

et al., 2022). 

Therefore, risk-

based licensing 

should be viewed 

not as a barrier to 

investment, but 

as a tool for 

spatial justice and 

for protecting 

communities 

from flood risks. 
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Administrativ

e Operability 

Criteria 

Policy 

Alternative 1 

(A1): Single 

Spatial Data 

Policy 

Policy 

Alternative 2 

(A2): Risk-

Based Licensing 

Reform 

ecological 

infrastructure 

that protects the 

community, not 

as vacant land 

that can be freely 

converted. 

Based on the administrative operability approach, the Single 

Spatial Data Policy is considered the more immediately operable 

policy option for implementation in Jember Regency. This 

assessment rests on its preventive character, its compatibility 

with existing spatial-data institutions, and its ability to address 

the coordination gap before new permits are issued. The 

integration of land data, technical river data, RTRW/RDTR, 

flood-risk maps, and the OSS-RBA system enables each permit 

application to be checked against riverbank boundary layers. In 

contrast, the Risk-Based Licensing Reform requires additional 

hydrological procedures, technical expertise, and a dedicated 

interagency monitoring mechanism. The difference between the 

alternatives therefore concerns administrative requirements and 

implementation sequence rather than a simple judgment that one 

policy is universally superior. 

Based on the administrative operability approach, the Single 

Spatial Data Policy is considered the most viable policy option for 

implementation in Jember Regency. This policy has several 

advantages: it is preventive in nature, addresses technical and 

administrative issues, and does not directly conflict with existing 

land ownership rights. The integration of land data, technical 

river data, RTRW/RDTR, flood risk maps, and the OSS-RBA 

system enables each permit application to be automatically 

verified against riverbank boundary layers. This approach is 

consistent with the literature, which emphasizes the importance 

of flood mapping based on spatial data and satellite imagery in 

identifying high-risk areas (Rentschler et al., 2022a; Tellman et 

al., 2021a). 

(Belenok et al., 2021)(Kreibich et al., 2022; Tabari, 

2020a)However, because the Risk-Based Licensing Reform has 

the potential to increase the technical burden on developers and 

requires additional institutional capacity, its implementation 

would need to be gradual, transparent, and supported by 

integrated spatial and hydrological data. The findings suggest 

that SSDP can function as an initial preventive mechanism, while 

RBLR can complement it by strengthening post-permit risk 

assessment and monitoring. Both alternatives also require 

attention to existing land rights, inter-agency data sharing, 

financing, digital infrastructure, and political commitment. These 

implementation conditions are central to administrative 

operability and should be considered before either policy is 

translated into local regulations or operational procedures. 

Therefore, based on the comparative assessment presented 

above, the Single Spatial Data Policy emerges as the more 

immediately operable option for riverbank management in 

Jember Regency, while Risk-Based Licensing Reform functions as 

a complementary medium-term measure. The analytical value of 

the comparison lies in showing how the same administrative 

criteria can be used to connect root causes with concrete 

implementation requirements. SSDP emphasizes integration of 

spatial data from BPN, PUPR/BBWS, RTRW, and the OSS-RBA 

system so that permitting can be checked against standardized 

riverbank and flood-risk layers. Its implementation, however, still 

depends on data standardization, inter-agency agreements, 

digital infrastructure, institutional authority, and sustained 

political commitment. 

Therefore, based on the findings visualized in the figure 

above, the most recommended policy alternative is the Single 

Spatial Data Policy for riverbank management in Jember Regency. 

This visualization also serves as research finding, as it 

demonstrates that the SSDP policy alternative has a high level of 

feasibility when assessed through the lens of administrative 

operability. This policy emphasizes the integration of spatial data 

from the National Land Agency (BPN), the Ministry of Public 

Works and Public Housing (PUPR)/Regional Water Resources 

Management Agency (BBWS), the Regional Spatial Plan 

(RTRW), and the Online Single Submission (OSS)-Regulatory 

Business Analysis (RBA) system so that the permitting process 

can be automatically verified through a geofencing system. Each 

stage indicates that this policy is deemed feasible because it has a 

clear conceptual foundation, is supported by technical data and 

digital infrastructure, can be implemented by existing 

institutions, has a strong legal basis, and is relatively acceptable 

politically and socially. The core of the policy is to prevent new 

permits in riverbank areas and flood-prone zones before spatial 

planning violations occur. 

 

This study confirms that violations of river boundaries in 

Jember Regency are not merely a technical issue or a matter of 

public noncompliance, but rather a systemic failure in policy 

design that is multidimensional in nature. Five contributing 

factors have been identified—weak regulations and permitting 

processes, inadequate oversight and law enforcement, spatial 

planning issues and watershed degradation, infrastructure 

limitations, as well as hydrological conditions and extreme 

weather—which reinforce one another in creating a chain of 

vulnerabilities that leads to recurring floods. 

Theoretically, this study contributes to public policy analysis 

by showing how riverbank governance problems can be 

examined as interacting failures of policy implementation, 

institutional coordination, spatial integration, and environmental 

management. The combination of Fishbone Analysis and 

Administrative Operability does not constitute a new standalone 

theory; rather, it provides a structured analytical sequence that 

links diagnosis of interacting causes with assessment of the 

administrative conditions required for policy implementation. 

This framework can be adapted to other districts facing similar 

riverbank governance problems, provided that local regulatory, 

institutional, spatial, and environmental conditions are 

incorporated. 

Based on the administrative operability approach, the Single 

Spatial Data Policy (SSDP) emerges as the more immediately 

operable policy option because it is preventive in nature, relies on 

cross-agency spatial data integration, and can be connected to 

existing planning and licensing functions without automatically 

altering existing property rights. Risk-Based Licensing Reform 

(RBLR) remains a complementary medium-term policy requiring 

additional technical and institutional capacity. The limitations of 

this study include the exclusive use of secondary data, possible 

incompleteness and selection bias in documentary and media 

sources, the absence of direct stakeholder interviews, the absence 

of hydrological modelling, and the limited transferability of 
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findings from a single regional case. Further research should 

combine documentary analysis with stakeholder perspectives, 

spatial data, and hydrological assessment to test the applicability 

of the proposed analytical sequence in other regions. 

Based on the administrative operability approach, the Single 

Spatial Data Policy (SSDP) is considered the most viable policy 

option because it is preventive in nature, relies on cross-agency 

spatial data integration, and does not directly threaten existing 

property rights. Risk-Based Licensing Reform (RBLR) remains 

important as a medium-term policy. The limitations of this study 

include the use of secondary data without direct interviews with 

stakeholders, the absence of hydrological modeling, and the 

limited generalizability to a single region. Further research is 

needed to strengthen the empirical validity and test the policy’s 

applicability in other regions. 
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