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Abstract 
 

The Padma Bridge, a pivotal infrastructural advancement in Bangladesh, has dramatically reshaped the physical 

and functional landscape and socio-economic framework of the Mawa area along the Padma River. The 

spontaneous shift in Economic aspiration prompts an overall change in Landuse pattern reflecting rapid 

urbanization, housing projects and symbiosis between local inhabitants and settlers This research investigates the 

changes in land use and spatial connectivity before and after the bridge’s construction by employing geospatial 

tool OpenStreetMap (OSM) data. Two sets of spatial configurations, pre- and post-construction, are analyzed 

through the development of axial maps and connected street maps. This research overlays and compares the two 

spatial scenarios using space syntax metrics of integration and connectivity values, to identify patterns of land use 

transformation, density shifts, and connectivity conditions. The analysis further evaluates whether connectivity 

changes are more prominent at the local or global scale, and whether land density corresponds with highly 

integrated areas. Finally, it examines the typology of land use change—whether the growth is dominated by 

spontaneous residential development or commercial expansion. The findings provide critical insights into the 

spatial consequences of large-scale infrastructure and inform future urban planning and development strategies in 

emerging growth corridors. 

 

Keywords: Padma Bridge, Landuse Change, Urban Transformation, Space Syntax, Spatial Connectivity, 
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1 Introduction 
 

The construction of the 6.15-kilometer-long Padma Bridge marks a transformative milestone in Bangladesh’s 

infrastructural history, significantly altering regional connectivity, land use dynamics, and socio-economic 

interactions across the southwestern region. Positioned along the Padma River, the Mawa-Zanjira corridor has 

witnessed a spatial metamorphosis following the bridge’s completion, catalyzing rapid urbanization and new 

patterns of settlement. This paper examines the spatial and functional transformation of Mawa’s riverside using 

comparative space syntax analysis, focusing on changes in land use and connectivity across pre- and post-bridge 

conditions. Anchored in regional development theory and informed by global case studies, the study seeks to 

uncover the spatial logic and developmental implications of large-scale infrastructure in emerging growth regions. 

This paper aims to analyze the spatial transformation of land use and connectivity in the Mawa riverside area 

following the construction of the Padma Bridge using geospatial analysis and space syntax techniques. The 

objectives of this paper are as follows:  

 

1. To assess the transformation in Landuse pattern with relation to street network connectivity. 

2. To analyze changes in land use typologies and density with areas of high local and global 

integration value. 

3. To understand the dominant forms of land use transformation, particularly the emergence of 

spontaneous residential growth versus commercial expansion, in response to improved connectivity. 
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2 Literature Review  

 

The spatial and socio-economic transformations through enhanced connectivity of Padma Bridge are studied. 

Assessing the historical changes of Mawa- Zanjira connectivity, Regional development theory and global 

precedents, it examines and compares how Padma Bridge reshapes connectivity, land use, and urban growth in 

emerging regions post-construction. 
 

2.1 Historical and Geographical Significance of the Padma River 

Originating in India as the Ganges, the 365-kilometer-long Padma River profoundly shapes Bangladesh’s history, 

geography, and socio-economic landscape, influencing its settlements, livelihoods, and cultural heritage before 

merging with the Jamuna and Meghna to form the vast Ganges-Brahmaputra-Meghna Delta. Historically, it served 

as a vital trade route of the Indian subcontinent through Bengal delta during the Mughal and Bengal Sultanate 

periods (Ashraf, 2023). During the British period, the Padma aided jute, tea, and rice trade but worsened famines, 

floods, and displacement. Post-partition, the Farakka Barrage reduced its flow, harming Bangladesh’s agriculture 

and ecosystems. Yet the Padma’s fertile floodplains supported agriculture through rice and jute cultivation, while 

its waterways remain crucial for transport and trade (Ashraf, 2023), with key ferry routes like Paturia-Daulatdia, 

Aricha and Mawa-Zanjira connecting regions. 
 

2.2 Evolution of Mawa and Janjira Banks: Pre‑Bridge Land Use and Settlements 

Mawa (Munshiganj, South bank) and Janjira (Shariatpur/Madaripur, North bank) functioned as critical river port 

zones facilitating ferry transit across the Padma River before the Bridge was constructed. These banks hosted 

traditional ghats, modest activity clusters centered on boat transport, trade, river-based agriculture and local 

livelihood systems similar to Goalundo on the upper Padma (Ashraf, 2023). The settlements exhibited low-density, 

linear morphologies aligned with the riverfront, characterized by limited road integration and minimal urban 

infrastructure on both banks. 

 

2.3 Pre-Bridge Connectivity and Spatial Constraints in the Region 

Prior to the Padma Bridge, the wide river severely limited connectivity between Dhaka and the southwestern 

regions, restricting access to healthcare, education, markets, and industrial opportunities (Quyum, 2024; Bayes, 

2007). These constraints contributed to higher poverty levels and regional inequalities (Bangladesh Census, 2011; 

Bayes, 2007). Transportation bottlenecks were acute, with peak daily vehicle delays exceeding 187,700 hours and 

Mawa ferry crossings reaching 100,000 people during Eid compared to 32,000 on regular days (Ashraf, 2023). 

The bridge thus became critical for enhancing mobility and socio-economic development in the region. 

 

2.4 Inception and Development Timeline of the Padma Bridge 

Ferry networks and informal local roads historically dominated the region, with the Padma River acting more as a 

barrier than a connector. The bridge has stimulated property value increases and industrial growth, enhancing 

economic potential and attracting investment. Initial proposals for a Dhaka–Faridpur bridge emerged in 1971 but 

remained dormant until 1998, when a 5 km, 18.1 m-wide bridge on the Dhaka–Mawa–Bhanga–Khulna corridor 

was formally proposed. Construction commenced on 26 November 2014 by China Major Bridge Engineering Co. 

Ltd following an international tender (PMB Authority, 2023). 

 

2.5 Regional Development Theories 

Comprehending the socioeconomic alterations generated by significant infrastructure projects like the Padma 

Multipurpose Bridge necessitates a variety of theoretical frameworks regarding regional growth and shifts. 

Cumulative Causation Model is a major theory that explains how infrastructure can drive regional growth by setting 

off a chain reaction of beneficial changes (G. Mydral ,1963). Enhanced accessibility results in increased trade, 

services, and employment prospects, advantages that have been evident in the Mawa region since the inauguration  

of Padma bridge. Similarly, Unbalanced Growth Theory contends that focused expenditures in sectors such as 

transportation can spur larger regional growth (A. O. Hirschman's, 1958). In the Padma bridge project, 

transportation development escalates the construction of connecting road networks, generation of new trade and 

commerce with development of new settlements as a catalyst. This precisely reflects Hirschman’s proposition that 

a single strategic intervention can serve as a catalyst for broader regional development. Stages of Economic 

Growth, which examines long-term economic consequences, places infrastructure at the core of a country's shift 

from a traditional to a modern industrial economy (W. W. Rostow, 1959). In accordance with this perspective, the 

Padma bridge is a key milestone in Bangladesh's path to greater economic diversification.  

Together, these theoretical frameworks offer a comprehensive perspective on the multifaceted impact of the Padma 

Bridge on the Mawa region, encompassing physical, economic, and social dimensions—by reshaping land use 

patterns, increasing spatial density, and altering the ways in which people engage with space and 

access opportunities. (Quyum, 2024; G. Mydral, 1963)  
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 2.6 Case Studies 

Three mega and large-scale infrastructures have been analyzed below with respect to three key criteria: land use 

and land cover change, environmental and ecological impacts, and data collection and analytical methodologies 

under case studies to enhance the understanding of transformation processes. 
Table 1. Analysis of three case studies 

 

3 Methodology 
 

This research adopts a mixed-methods approach combining literature review, field survey and syntactic analysis 

to examine the transformation of Mawa’s riverside following the Padma Bridge construction. 

 

3.1 Literature Review 

A review of history and regional development theories is conducted to understand the significance of the Padma 

River, pre-bridge connectivity issues, settlement pattern analysis and the justification for the bridge. Theoretical 

insights into infrastructure-led development, Secondary sources along with three relevant global case studies 

provided a comparative framework for analyzing spatial and economic change. 

 

3.2 Field Survey and Mapping 

Field surveys carried out in 2020 and 2025, and satellite data from Google Earth, OpenStreetMap, and GIS were 

used for primary data collection. Based on collected data, comparative land use maps were developed to trace 

spatial transformation and Landuse pattern change in the Mawa region before and after the bridge. 

 

3.3 Syntactic Analysis 

Space syntax analysis was used to assess the transformation in urban fabric oin the study area. It is a widely used 

method in urban planning and design researches that helps to predict the relationship between land use and street 

configuration (Mouri et al., 2025). The land use and street network maps were collected from GIS datasets. Axial 

map was produced using DepthmapX 10.0 and Syntactic measures – global and local integration (Rn), connectivity 

(Cn) values were generated. Correlation between global and local integration (Rn–R3) were compared across 2020 

and 2025. Scattergram plot and axial maps analysis was done to understand spatial transformations linked to the 

bridge's impact as shifting of integration core. The correlation between global integration (Rn), Local Integration 

R3, and connectivity (CN), known as Rn-CN before (2020) and after (2025) was assessed to understand how well 

the spatial configuration relates with the the intelligibility and overall network accessibility of the study area. A 

high R value of Rn-CN indicates that the enhanced connectivity is coherent with integration value and construction 

of the Padma bridge has increased the overall accessibility of the study area. Additionally, the correlation between 

Name & 

analyzed 

criteria 

Hangzhou Bay Bridge, 

China 

The Oresund Bridge, Denmark Bangabandhu Bridge 

(Jamuna Multipurpose 

Bridge), Bangladesh 

Land use and 

Land Cover 

Change 

The growth rate of built-up 

land was 1.59 times higher 

than that before the 

construction of the sea-cross 

bridge. (Z. Xie, 2018) 

Created new urban development zones in 

both countries, contributing to urban 

sprawl and densification near transport 

nodes (Hirschman,A.O. 1958). 

Associated “hub” developments at Malmö 

(Malmö Port, Bridge City) and Ørestad in 

Copenhagen.(A.O. Hirschman, 1958) 

Land utilization data indicates 

that while pre-existing 

agricultural land was extensively 

used, enhanced regional access 

and market integration after the 

bridge increased the potential for 

agriculture in some areas. 

(A.Bayes, 2007) 

Methodologies The research used Interrupted 

Time Series Analysis (ITSA) 

to isolate impacts associated 

with the bridge, 

distinguishing them from 

ongoing trends (Z.Xie, 2018) 

Remote sensing and spatial analysis have 

been used to monitor land use/land cover 

change before and after the bridge’s 

construction, employing classified 

satellite images and GIS spatial data to 

quantify impervious surface expansion. 

(A.O. Hirschman, 1958)  

Remote Sensing & GIS: Multi-

temporal satellite imagery and 

geospatial analysis were used to 

detect bank shifting and land use 

trends along the river and within 

urbanizing corridors. (A.Bayes, 

2007) 

Connectivity Connects the municipalities 

of Jiaxing and Ningbo in 

Zhejiang province of 

Hangzhou Bay. (Z. Xie, 

2018) 

Connects Oresund- Denmark and 

Sweden. (A.O. Hirschman, 1958) 

Connects Bhuapur on the Jamuna 

River's east bank to Sirajganj 

on its west bank (A.Bayes, 2007) 
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global integration (Rn) and local integration within a three-step radius (R3), referred to as Rn-R3, was analyzed. 

This metric captures how effectively local street network aligns with global accessibility. 

4 Results 

 

The comparative axial analysis between the pre-

construction (2020) and post-construction (2025) 

phases of the Padma Bridge reveals a notable shift in 

the spatial integration core of Mawa’s built 

environment. As visualized in the axial maps (Figure 

1), the 2020 axial map shows Louhojong–Mawa Road 

as the most integrated corridor, serving as the primary 

commercial spine. This spatial centrality aligns with 

land-use observations from the field, where businesses, 

retail clusters, and transport activities were densely 

concentrated along this route, particularly toward the 

ferry ghat. However, the 2025 axial analysis illustrates 

a clear transformation.  

   

     
.                                                          (a)                                                            (b) 
Figure 1. Axial map analysis of the Mawa region (Integration values only). Scale: Blue (lower values) to red (higher values). 

(a) Mawa in 2020; (b) Mawa in 2025. 

 

Figure 2. Comparative Analysis between 2020 and 2025 connectivity (RnCn), Correlation between global and local    

integration (Rn–R3)  
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Figure 3. Comparative analysis of landuse map 2020 and 2025 

 

The Padma Bridge approach road and the newly constructed Mawa Expressway now exhibit the highest global 

integration values, forming a new spatial core. Additionally, the western branching road from the bridge (likely 

the Janjira access point) shows increased integration, signifying improved connectivity and spatial prominence. 

These axial changes reflect a reconfiguration in the urban hierarchy—where previously peripheral routes now 

emerge as primary access corridors. Integration values across the new expressway corridor and adjacent streets 

suggest a more distributed but directional pattern of spatial accessibility, replacing the earlier node-based 

concentration. This syntactic shift corresponds with increasing land-use diversification and commercial expansion 

observed in field surveys. (Please see figure 1, 2 and 3 for reference) 

5 Discussion 

The space syntax analysis reveals a significant shift in the spatial integration core of Mawa before and after the 

construction of the Padma Bridge. This transformation is primarily influenced by changes in connectivity, land 

use, and settlement patterns. In 2020, the Louhojong–Mawa Road near the Shimulia ferry ghat showed the highest 

level of spatial integration. This reflects the area's reliance on water-based transport, as the ferry ghat was a key 

node in regional mobility.  
 

Table 2: Correlation value of Rn-R3 (Global vs Local Integration) and Rn-CN (Global Integration vs Connectivity) of 

the study area 

Year  R of Rn-R3 Intelligibility R of Rn-CN Intelligibility 

2020 0.3684630239 0.2524800982 

2025 0.514527939 0.4214024 

 

With the opening of the Padma Bridge, the integration core has shifted towards the Mawa Expressway and the 

bridge approach road, now showing the highest global integration values. This syntactic change reflects the 
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dominance of road-based transport over waterways, reducing the ferry ghat’s functional importance and reshaping 

regional accessibility. Correspondingly, livelihood patterns have shifted: once agriculture-based, the local 

economy now shows declining agricultural land, especially along high-access corridors, due to emerging 

commercial belts along the new roads. Businesses, logistics hubs, and services are increasingly concentrated here, 

indicating a transition to a commerce-driven economy. The road infrastructure has also spurred residential growth, 

with former farmlands north of the area converting into settlements clustering along high-integration routes. Spatial 

accessibility thus directly drives land transformation. Morphologically, this signifies a shift from a linear corridor 

network to a radial-focal one an organic but more dispersed, vehicle-oriented structure, replacing the earlier 

compact, ferry-centered system. 

6 Conclusion 

This study shows how the Padma Bridge has played a key role in changing Mawa’s physical and functional layout. 

The road network, which used to center around ferry terminals in 2020, has now shifted toward the expressway 

corridor by 2025. This change proves how new infrastructure can shape the direction of urban development. Using 

space syntax analysis, the study tracks changes in how well-connected roads are. Roads that were once on the 

edges are now more central and easier to access. These shifts match changes in land use, especially the rise of 

commercial areas near the bridge and along the new, well-connected roads. At the same time, areas that used to 

depend on ferries have declined and become more disconnected from the rest of the city. The study finds that the 

Padma Bridge has not just improved large-scale connections but has also shaped the way urban growth is 

happening in Mawa. Based on regional development theories, the research shows how changes in spatial structure 

can lead to social and economic changes, giving rise to new urban patterns. As Mawa keeps growing after the 

bridge's opening, careful planning will be needed to support fair growth, reduce scattered development, and include 

nearby areas in the regional plan. These findings can help policymakers, urban designers, and planners predict 

future land use and guide development in areas affected by large infrastructure projects. 
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