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ABSTRACT

Rapid urbanization in Aurangabad has resulted in the significant transformation of natural landscapes. With
diminishing water bodies and declining green cover, the city faces challenges in managing stormwater, mitigating
urban heat, and preserving biodiversity. This study employs remote sensing, GIS-based change detection, and
literature synthesis to assess the current state of blue and green infrastructure (BGI) in Aurangabad. The paper
proposes an integrated framework that combines traditional water management practices with modern urban design
interventions to enhance urban resilience. Key outcomes include mapping the decline of natural spaces over the last
decade, identifying priority areas for intervention, and recommending policy reforms for sustainable urban
development.

1. INTRODUCTION
1.1 Background and Rationale

Aurangabad, a historic yet rapidly developing city in Maharashtra, is witnessing accelerated urban expansion. Such
growth has often come at the expense of natural blue (water-centric) and green (vegetative) infrastructure. Declining
green cover and diminishing water bodies have led to adverse effects such as reduced groundwater recharge,
exacerbated urban heat island phenomena, and loss of urban biodiversity. In this context, a systematic study that
assesses and enhances BGI is essential for sustainable urban planning.

1.2 Concept of Blue and Green Infrastructure

Blue infrastructure comprises natural and engineered water features (e.g., lakes, rivers, rainwater harvesting systems),
whereas green infrastructure includes parks, urban forests, green roofs, and open spaces. Together, they contribute to
climate regulation, ecological balance, and the overall quality of urban life. Recent research suggests that an integrated
BGI approach can mitigate urban environmental challenges and improve resilience in cities like Aurangabad.

1.3 Objectives

The study aims to:

e Map and quantify the changes in blue and green infrastructure in Aurangabad over the last decade.

e Analyze the hydrological, environmental, and socio-economic impacts of diminishing natural spaces.

e Propose an integrated framework for BGI enhancement that combines modern design interventions with traditional
water management practices.

e Provide policy recommendations and strategic guidelines for sustainable urban development.
2. LITERATURE REVIEW

2.1 Urban Change Detection Using GIS and Remote Sensing

Recent studies on Aurangabad have used GIS and remote sensing to quantify urban expansion and its impact on
natural spaces. For example, the “Aurangabad City Blue and Green Infrastructure Change Identification Analysis”
demonstrated a significant decrease in water bodies (approximately 18% over a decade) and highlighted the
conversion of agricultural and open spaces to built-up areas.

2.2 Toolkit Approaches for Urban Resilience

Toolkits that integrate blue and green infrastructure elements are increasingly seen as effective means to enhance
urban resilience. A toolkit described as “Blue Green Infrastructure: A Toolkit to Urban Resilience” provides strategies
for mitigating urban heat, managing stormwater, and promoting biodiversity through green roofs, permeable
pavements, and rain gardens.

2.3 Hybrid Approaches in the Maharashtra Context
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A feasibility study titled “Hybrid Blue-Green Infrastructure: Feasibility Study for the State of Maharashtra; India”
illustrates how traditional water conservation methods can be effectively integrated with modern BGI interventions.
This hybrid approach is particularly relevant in regions with challenging geological conditions, such as those found in
Aurangabad.

3. METHODOLOGY

3.1 Study Area and Data Collection

e Study Area: The urban and peri-urban zones of Aurangabad, Maharashtra.

e Data Sources:

o Remote Sensing: Satellite imagery (Landsat, Sentinel) and historical topographic maps.

o GIS Analysis: Digital mapping and change detection using ArcGIS 10.3.

o Field Surveys: On-site verification at key locations (e.g., Salim Ali Lake, Himayat Bagh, Tembhapuri Dam).
3.2 Data Analysis

e Spatial Mapping:

o Generation of thematic maps to delineate blue and green spaces.

o Quantitative analysis of land use changes over the past 10-15 years.

e Hydrological Modeling:

o Assessment of groundwater recharge potential and stormwater management efficacy.

e Integrated Evaluation:

o Combining spatial, hydrological, and socio-economic data to identify priority intervention areas.

3.3 Framework Development

Based on the analysis, the study develops an integrated framework that includes:

¢ Retrofitting Interventions: Restoration of degraded water bodies and establishment of green corridors.
¢ Design Innovations: Implementation of green roofs, permeable pavements, and rain gardens.

e Policy Recommendations: Urban zoning reforms and incentive programs to promote BGI.

o Community Engagement: Strategies for involving local stakeholders in BGI maintenance and planning.
4. RESULTS AND FINDINGS

4.1 Land Use and BGI Mapping

Preliminary GIS-based analyses indicate:

e A significant reduction in water bodies and green spaces, with built-up areas increasing notably over the past
decade.

o C(ritical zones where natural resources have been severely impacted, including key urban nodes such as Salim Ali
Lake and Himayat Bagh.

4.2 Hydrological and Environmental Impacts

e Hydrological Impact:

o Reduced natural infiltration areas have compromised groundwater recharge, increasing the risk of urban flooding.
¢ Environmental Impact:

o Loss of green cover has contributed to increased urban heat island effects and reduced biodiversity.

4.3 Socio-Economic Insights

Stakeholder interviews reveal:

e A strong need for integrating traditional water conservation practices with modern engineering solutions.

e Support among local authorities and communities for policy measures that protect and rehabilitate natural spaces.
5. DISCUSSION

5.1 Challenges Identified

e Rapid Urban Expansion:

o Uncontrolled development has led to the conversion of natural spaces into residential and commercial zones.

e Policy Gaps:

o Existing urban planning frameworks do not adequately protect blue and green infrastructure.
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e Technical Limitations:

o Incomplete data on groundwater recharge and urban hydrology impedes accurate modeling.

5.2 Proposed Integrated Framework

The study recommends a multi-pronged strategy:

1. Restoration Initiatives:

Revitalize key natural assets by reintroducing native vegetation and restoring historical water bodies.
Smart Urban Design:

Incorporate green elements in new developments, including green roofs and bio-retention systems.
Policy and Governance:

Formulate urban policies that incentivize BGI preservation, integrating GIS monitoring for enforcement.

Community Participation:

O A 0 W o N O

Engage local communities in the planning and maintenance of green spaces through participatory design
workshops.

6. CONCLUSION

The project underscores the urgent need to enhance blue and green infrastructure in Aurangabad to counteract the
negative impacts of rapid urbanization. By employing a combination of remote sensing, GIS analysis, and field
surveys, the study quantifies the loss of natural resources and proposes an integrated framework for BGI enhancement.
The recommended strategies are expected to improve stormwater management, enhance urban biodiversity, and
contribute to sustainable urban resilience. Further research and pilot projects are suggested to validate and refine these
interventions.

7. REFERENCES

[1]  A. S. Pathanl, Anil Chavan2, Leena Dandge3, Sayali Dongare4, Yashaswi Gawai5, Tejaswini Jadhav6
1Assistant Professor, Civil Engineering Department, DIEMS, Aurangabad, M.S., India 2,3,4,4,5,6 TY Student,
Civil Engineering Department, DIEMS, Aurangabad, M.S., India

[2]  Prasanna P. Dange and Dr. K.A Patil “Assessment of Groundwater Quality and its Suitability for Drinking And
Agricultural Uses in the waluj MIDC, Aurangabad, Maharashtra, India”

[3]  Dr. P. A. Khadke, & Mr. R. U. Kharat (2017) “Urban Land Use Classification And Change Detection Analysis
Using Geospatial Technology: A Case Study Of Aurangabad City “Scholarly Research Journal, MAY-JUNE
2017, VOL- 4/31, ISSN- 2278-8808, Page-5239-5248.

[4] Mehraj U. Din Dar , Aamirlshag Shah , Shakeel Ahmad Bhat ,, Rohitashw Kumar , Donald Huisingh ,
RajbirKaur “Blue Green infrastructure as a tool for sustainable urban development” Journal of Cleaner
Production 318 (2021) 128474

[5]  SayliUdas-Mankikar and Berjis Driver, “Blue-Green Infrastructure: An Opportunity for Indian Cities,” ORF
Occasional Paper No. 317, May 2021, Observer Research Foundation.

[6] M. A. Benedict, E. T. McMahon, et al., “Green infrastructure: smart conservation for the 21st century,”
Renewable resources journal, vol. 20, no. 3, pp. 12—-17, 2002.

[71  Dr. P. A. Khadke, & Mr. R. U. Kharat (2017) “Urban Land Use Classification And Change Detection Analysis
Using Geospatial Technology: A Case Study Of Aurangabad City” Scholarly Research Journal, MAY-JUNE
2017, VOL- 4/31, ISSN-2278-8808, Page-5239-5248.

[8] 2. Mr. R. U. Kharat and Dr. P. A. Khadke (2018) “Spatio-Temporal Analysis of Urban Population Growth and
Distribution in Aurangabad City” International Journal of Research in Social Sciences, Vol. 8 Issue 3, March
2018, ISSN: 2249-2496 Impact Factor: 7.081, Page-428-440.

[91 Milan Naik (2013) “Urban Sprawl of Bhubaneswar City Using GIS Applications and Entropy” Thesis
Department of Civil Engineering National Institute of Technology, Rourkela May, 2013.

[10] Sandeep Kumar and Randhir Singh Sangwan (2013) “Urban Growth, Land Use Changes and Its Impact on
Cityscape in Sonipat City Using Remote Sensing and GIS Techniques, Haryana, India” International Journal of
Advanced Remote Sensing and GIS,2013, Volume 2, Issue 1, pp. 326-332, Article ID Tech-157 ISSN 2320 —
0243.

[11] SassanMohammady (2014) “A Spatio-Temporal Urban Expansion Modeling A Case Study Tehran Metropolis,
Iran” Landscape & Environment 8 (1) 2014. 10-19.

@International Journal Of Progressive Research In Engineering Management And Science Page | 868



INTERNATIONAL JOURNAL OF PROGRESSIVE e-1SSN :
[JPREMS RESEARCH IN ENGINEERING MANAGEMENT 2583-1062
—~—— —~—~)

AND SCIENCE (IJPREMS) Impact
WWW.ijprems.com (Int Peer Reviewed Journal) Factor :
editor@ijprems.com Vol. 05, Issue 02, February 2025, pp : 866-869 7.001

[12] Eiman A. Mohammed (2015) “Urban Expansion and Population Growth in Omdurman City, Sudan Using
Geospatial Technologies and Statistical Approaches” American Journal of Earth Sciences, 2015; 2(1): 1-7,
published online January 30, 2015.

[13] MajidFarooq& Mohammad Muslim (2014) “Dynamics And Forecasting Of Population Growth And Urban
Expansion In Srinagar City — A Geospatial Approach” The International Archives of the Photogrammetry,
Remote Sensing and Spatial Information Sciences, Volume XL-8, 2014 ISPRS Technical Commission VIII
Symposium, 09 — 12 December 2014, Hyderabad, India.

[14] Manish K Tiwari (2012) “Mapping and evaluation of urban sprawl using an integrated approach of Remote
Sensing and GIS Technique (Review)” International Journal of Advanced Technology & Engineering Research
(IJATER), ISSN NO: 2250-3536, Volume 2, Issue 1, January 2012.

[15] Asad Ali Khan* | Sana Arshad , Muhammad Mohsin (2014) “Population Growth and Its Impact on Urban
Expansion:A Case Study of Bahawalpur, Pakistan, Universal Journal of Geoscience 2(8): 229-241, 2014,

[16] S.D.Shinde,K.A.Patil and P.A.Sadgir,” Assessment of river and groundwater quality and its suitability for
domestic uses in Aurangabad,Maharashtra,India.

@International Journal Of Progressive Research In Engineering Management And Science Page | 869



