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This research aimed to present a model of the financial challenges of public
sector participation in the reconstruction of dilapidated structures, using a case
study of Tehran's District 1 Municipality. This is an applied and qualitative
study with a data-based approach, and the data were collected through
interviews with 20 managers and key employees and analyzed with MAXQDA
software. The results showed that the causal factors include the diversity of
services and resource constraints. The underlying factors include unforeseen
costs, lack of resource sustainability, and financial dependence. Intervening
factors include inflation, government indifference, and the cost-effectiveness of
laws. The central category is the financial challenges of public participation. The
proposed strategies include designing a financing program, reviewing laws,
providing government resources, and encouraging private investment. The
consequences of these measures include improving municipal performance,
increasing citizen satisfaction, employment growth, and housing production.
Finally, to overcome obstacles such as budget constraints and income instability,
it is essential to rely on structural strategies such as government budget
allocation, fiscal policy stability, and administrative process facilitation to
improve the quality of life in target contexts.
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Introduction

The deterioration of urban fabric in Iran is a problem that has affected about 10% of the urban fabric by
reducing the quality of life and creating heavy costs. The halting of renovation projects for economic
reasons has doubled the need for public-private partnerships. Although these partnerships face obstacles
such as power imbalance and lack of information, a solution can be found under the policies of the
resistance economy. However, the government's budget constraints have made the reconstruction process
difficult. This study examines the financial challenges of public sector participation and presents a
coherent model for solving the problems of renovation of dilapidated fabrics.

Materials and Methods

This study aimed to provide a model for the financial challenges of public participation in the
reconstruction of urban textures. The research method is qualitative and based on the Corbin and
Strauss data-based theory. The statistical population includes employees of the Municipality of
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District 1 of Tehran in 1403, of whom 20 people were selected through purposeful snowball sampling.
Data were collected through semi-structured interviews and theoretical saturation was achieved in the
seventeenth interview. Analysis was performed with MAXQDA software in three coding stages.
Validity and reliability were ensured based on the Lincoln and Guba framework, with expert approval
and double coding. The findings were also presented to external experts and documented.

Results

Data analysis with 20 in-depth interviews and open coding led to the identification of 94 initial codes,
and theoretical saturation was achieved in the 17th interview. Concepts were categorized into 6 main
categories, including financial challenges and lack of resources. Factors such as resource constraints
(causal), economic problems (contextual), and inflation and costly laws (interventional) were
identified. Suggested strategies include sustainable financing and regulatory review, which have
consequences such as improved municipal performance, increased satisfaction, and housing
production. Finally, based on data-driven theory, these core categories formed the basis for the
formation of the final research model.

Discussion and Conclusion

The aim of this study is to identify the financial challenges of public sector participation in the
reconstruction of urban textures in District 1 of Tehran. The results show that the diversity of services,
resource limitations, lack of sustainable revenues, and legal problems put a heavy burden on the
municipality and hinder reconstruction projects. To address these challenges, solutions such as
creating sustainable revenues, reforming the budget structure, attracting public and private resources,
and forming financial funds have been proposed. Implementing these solutions can lead to improved
municipal performance, increased citizen satisfaction, and improved quality of life. The researchers
also recommend that future studies use quantitative methods and examine other communities.
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This study examines the strategic implications and challenges of the proposed
relocation of Iran’s capital from Tehran to the Makran region, with a particular
focus on hydropolitical dimensions and water resource sustainability. Drawing
on a comprehensive review of the literature and an analysis of responses
collected through a researcher-designed questionnaire administered to experts in
water resources management and hydropolitics, the study evaluates the
multifaceted consequences of this proposed transition. The questionnaire
consisted of three quantitative sections containing ten closed-ended items
measured on a five-point Likert scale and was designed to provide an in-depth
assessment across three key dimensions: water security, geopolitical
implications, and national sustainability. The findings indicate that the current
water resource management model in Tehran suffers from significant
hydropolitical instability. The relocation of the capital could potentially
contribute to a redistribution of power and a shift in the hydropolitical balance
toward southeastern Iran. However, expert opinions reveal a critical gap between
strategic necessity and infrastructural preparedness. In particular, the inadequacy
of existing infrastructure in the Makran region was identified as the primary
challenge, receiving agreement from 90% of respondents, while the risk of local
conflicts over water resources was recognized as another major concern,
supported by 40% of respondents. The study further emphasizes that, given the
multidimensional nature of this decision and the strong consensus among
respondents—90% of whom expressed support for the proposal—the successful
implementation of the capital relocation plan requires a transition from a
centralized management framework toward an integrated and coordinated
governance model involving multiple sectors. Without substantial investment in
water infrastructure and effective management of geopolitical risks, the project
may exacerbate environmental and social challenges within the region.
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Introduction

In recent years, Iran has faced unprecedented water management crises and climatic instabilities. The
excessive concentration of economic, political, and infrastructural resources in the current capital
(Tehran) has not only placed immense pressure on local ecosystems but has also created significant
strategic risks in the face of unforeseen contingencies. The proposal to relocate the capital to the
Makran region transcends mere geographical shifting; it represents a geopolitical maneuver aimed at
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redefining Iran's role in the Indian Ocean and implementing a new resource management paradigm.
However, the core dilemma remains can the hydropolitical infrastructure in the Makran region
guarantee the sustainability of a new center of power?

Methodology

This research employs a mixed-methods approach. In the qualitative phase, strategic document
analysis was utilized to examine the geopolitical dimensions of the relocation. In the quantitative
phase, a review of Library documents and expert surveys—comprising specialists in water resources,
politics, and urban planning—were implemented to evaluate hydropolitical sustainability indices and
infrastructural readiness in the target region.

Discussion and results

The findings suggest that relocating the capital could trigger a power paradigm shift from the center to
the south, redistributing the hydropolitical equilibrium toward the Gulf of Oman and the Indian Ocean.
This shift could enhance regional stability through the development of water transfer projects and
optimized groundwater management in the south. Nevertheless, statistical analysis reveals a profound
gap in this topic. The infrastructural readiness score in the Makran region remains significantly below
the threshold required to support a national capital. Furthermore, potential tensions over freshwater
resources and the high energy costs associated with large-scale water transfer were identified as
critical risks within the sustainability model.

Conclusion

The study concludes that the relocation project faces a high risk of failure without a comprehensive
hydropolitical strategy. It is recommended that, prior to any structural implementation, water and
sanitation infrastructures in the Makran region be developed with national priority. Additionally, the
governance model must transition from a centralized approach toward a "networked and cross-sectoral
governance" model to ensure the management of both local and international water-related tensions.
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. . This study was conducted to improve the property valuation system of Isfahan City
'Igglecalrec;ygae-er for the assessment of municipal charges by incorporating the participation of real
P estate consultants. The research adopted a descriptive—analytical approach and

involved 914 participants, including municipal property valuation experts and
members of the Isfahan Real Estate Consultants Association, who were selected
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on a detailed geographical zoning framework, with a precise distinction between
main and secondary streets. The findings revealed that the average discrepancy
between expert-assessed property values and market prices amounted to 60 million
Iranian Rials in the residential sector and 130 million Iranian Rials in the commercial
sector. In the residential sector, 22% of regional valuation codes exhibited low
discrepancies (less than 10%), 31% showed moderate discrepancies (10-30%), and
47% required re-evaluation. The corresponding figures for the commercial sector
were 9%, 19%, and 72%, respectively. A hybrid valuation model was developed
based on minimizing estimation errors and empirically testing alternative weighting
schemes. The optimal model assigned a weight of 70% to expert valuations and 30%
to market-based valuations. The results demonstrated that this combination

significantly reduced the gap between expert-assessed values and actual market
prices. The findings confirm the effectiveness of the proposed hybrid model in urban
property valuation systems. It is recommended that the Municipality of Isfahan
employ this model for the periodic updating of benchmark property values. The
application of the proposed approach can contribute to enhancing the efficiency of
building charge assessment mechanisms and increasing transparency in urban
governance and municipal management.
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Introduction

Rapid urbanization, increasing land values, and the growing complexity of real estate markets have
created significant challenges for municipalities in designing fair and efficient property-based revenue
systems. Property taxation and urban charges are among the most stable sources of municipal finance;
however, their effectiveness depends heavily on the accuracy, transparency, and timeliness of property
valuation systems. In many developing countries, including Iran, a substantial gap exists between
administratively assessed values and actual market prices. This discrepancy leads to inefficiencies
such as tax inequity, reduced municipal revenues, and declining public trust.

In response, contemporary urban governance has shifted toward participatory models that integrate


https://www.judpm.ir/?lang=en
https://judpm.ir/
mailto:r.nasr@aui.ac.ir
mailto:nabatine@gmail.com
mailto:agheryan@gmail.com
https://www.judpm.ir/?lang=en
https://www.judpm.ir/?lang=en
https://doi.org/10.22034/judpm.2026.580224.1099
https://doi.org/10.22034/judpm.2026.580224.1099
https://doi.org/10.22034/judpm.2026.580224.1099
https://doi.org/10.22034/judpm.2026.580224.1099
https://orcid.org/0000-0002-8195-1339
https://orcid.org/0000-0002-8195-1339
https://orcid.org/0000-0002-8195-1339
https://orcid.org/0000-0002-8195-1339
https://orcid.org/0000-0002-8195-1339

394 Urban Development Policy Making, Volume 3, Issue 3, 2026

stakeholders particularly market actors into decision-making processes. Real estate agents, as key
intermediaries with up to date market knowledge, represent a valuable yet underutilized source of
information. This study aims to improve the property valuation system in Isfahan by incorporating a
participatory, behaviorally informed approach that combines expert assessments with market-based insights.

Materials and Methods

This research adopts a descriptive—analytical methodology. The statistical population includes
municipal property experts and licensed real estate agents in Isfahan. A total of 914 participants were
selected through random sampling from a pool of invited professionals. Data were collected using
structured questionnaires designed based on detailed geographic zoning, distinguishing between main
and secondary streets across 15 municipal districts.

Participants were asked to report estimated price ranges for residential and commercial properties
based on local market conditions. The collected data were cleaned and analyzed using statistical
methods. A total of 2,254 spatial codes were evaluated, generating over 11,500 price observations for
each property type. Price discrepancies between expert assessments and market-based estimates were
calculated and classified into three categories: low (<10%), moderate (10-30%), and high (>30%).
Additionally, a hybrid valuation model was developed, assigning weights of 70% to expert-based
values and 30% to market-based values, to test its effectiveness in reducing valuation gaps.

Results

The findings reveal a significant discrepancy between official municipal valuations and market prices.
On average, the difference amounts to approximately 60 million IRR for residential properties and 130
million IRR for commercial properties.

In the residential sector, 22% of zoning codes showed low discrepancy, 31% moderate discrepancy,
and 47% required reassessment. In the commercial sector, only 9% exhibited low discrepancy, 19%
moderate discrepancy, and a substantial 72% required reevaluation. These results indicate a more
pronounced valuation gap in commercial properties, likely due to higher market volatility and
speculative dynamics.

The spatial distribution of discrepancies also highlights uneven patterns across different urban
areas, confirming that real estate markets operate as localized systems influenced by accessibility,
demand, and neighborhood characteristics.

The proposed hybrid model significantly reduced valuation errors by integrating institutional
knowledge with real-time market data. The model acts as an information-adjustment mechanism,
mitigating both the lag in administrative updates and the volatility of market fluctuations.

Discussion and Conclusion

The observed valuation gap reflects both market failure (due to information asymmetry) and
government failure (due to institutional inefficiencies in updating valuation data). Reliance solely on
traditional expert-based methods results in outdated and unresponsive pricing, while purely market-
driven approaches may introduce excessive volatility and speculative bias.

The hybrid valuation model provides a balanced solution by combining the stability of institutional
assessments with the responsiveness of market data. From an economic perspective, this approach
aligns with Bayesian information integration, where multiple data sources are weighted to improve
estimation accuracy. The empirical results suggest that the current valuation system in Isfahan is
relatively inefficient and requires structural reform.

Policy implications of this study emphasize the need for transitioning toward data-driven valuation
systems, incorporating automated valuation models (AVMs), geographic information systems (GIS),
and continuous data updates. Furthermore, institutionalizing stakeholder participation—particularly
through collaboration with real estate professionals—can enhance transparency, legitimacy, and
efficiency in municipal finance systems.

Ultimately, this research demonstrates that property valuation is not merely a technical exercise but
a multidimensional issue involving urban governance, information economics, and market behavior.
Implementing participatory and hybrid valuation frameworks can significantly improve the fairness
and effectiveness of urban charge systems, contributing to sustainable urban financial management
and increased public trust.
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Introduction

The growth of urban population, consumption, and disposable packaging has increased the amount of
municipal waste. In many cities, recyclable waste separation is still performed manually or semi-
automatically, which can be slow, costly, and prone to human error. Since recyclable materials may
appear together in real waste sorting environments, simple image classification is not sufficient for
practical separation. Object detection is more suitable because it can determine both the class and
location of each waste item. This study focuses on five recyclable categories: cardboard, glass, metal,
paper, and plastic, and aims to provide an intelligent framework for detecting multiple waste objects in
a single image.

Methodology

This research is applied-developmental in purpose and quantitative-experimental in approach. The
study uses the public EE297 Project dataset published in Roboflow Universe under the CC BY 4.0
license. The dataset includes 4250 images and 6815 bounding-box annotations from five recyclable
waste classes. The data were divided into training, validation, and test sets with ratios of 70%, 15%,
and 15%, respectively. Data augmentation was applied only to the training set to improve
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generalization and prevent data leakage. After augmentation, the effective number of training images
increased from 2975 to 14875, and the effective number of training instances increased from 4773 to
23865.

The proposed architecture consists of preprocessing, lightweight feature extraction, a combined
attention module, multi-level feature fusion, and a detection head. In the feature extraction stage,
depthwise and pointwise convolutions are used to reduce computational complexity. The combined
attention module emphasizes informative feature channels and important spatial regions. Multi-level
feature fusion combines local and semantic features from different layers, allowing the model to detect
objects with different sizes and appearances. The final detection stage produces a bounding box, class
label, and confidence score for each detected waste object.

The model was trained using 640 x 640 input images, a batch size of 16, 120 epochs, and the
AdamW optimizer with an initial learning rate of 0.0001. Performance was evaluated using Precision,
Recall, F1-score, mMAP@0.5, and mAP@0.5:0.95. To assess reliability, each model was evaluated in
five independent runs with different random seeds, and paired t-tests were used to examine the
statistical significance of performance differences.

Results

The proposed method achieved a Precision of 0.934, Recall of 0.919, F1-score of 0.926, mAP@0.5 of
0.947, and mAP@0.5:0.95 of 0.742 on the test set. These results show that the model performs well in
both waste recognition and localization. Class-wise evaluation showed stable performance across all
five classes, with stronger results for plastic and metal and relatively lower performance for paper. The
difference between mAP@0.5 and mAP@0.5:0.95 indicates that part of the challenge is related to
precise localization of bounding boxes.

The proposed method was compared with Faster R-CNN, SSD, RetinaNet, YOLOv8n, MRS-
YOLO, and a lightweight recyclable domestic waste detection method. The proposed model achieved
higher overall performance across the main metrics. Statistical analysis showed that the improvements
were significant at the 0.05 level. The model was also evaluated under difficult imaging conditions,
including brightness changes, contrast reduction, noise, blur, cluttered background, and partial
occlusion. In all tested conditions, mMAP@0.5 remained above 0.91, although blur and cluttered
backgrounds caused the largest performance drops. Qualitative results also showed that the proposed
method can detect multiple waste objects in a single image and produce accurate bounding boxes in
complex scenes.

Conclusion

This study presented a deep learning-based computer vision framework for intelligent detection and
separation of recyclable urban waste. The proposed method can identify multiple waste objects in a
single image and generate object-level outputs suitable for practical sorting systems. The results show
that lightweight feature extraction, combined attention, and multi-level feature fusion improve
recyclable waste detection, especially in multi-object scenes and difficult imaging conditions.
Although the results are promising, future research should use more diverse real-world data, optimize
the model for edge devices, and integrate the detection framework with robotic sorting mechanisms.
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ARTICLE INFO ABSTRACT

This research aims to forecast the long-term household electricity demand under
various climate change scenarios, including temperature increases of 1°C and
0.5°C per year, as well as decreases of 1°C and 0.5°C per year, utilizing CMIP6
climate projection models. With the rise in average temperatures and the
. . intensification of heatwaves, cooling requirements in the residential sector have
Avrticle History: increased, leading to higher summer peak loads. To analyze this trend, a data-
Received 28 January 2026 driven framework is proposed that employs a multivariate annual regression model
Revised 27 February 2026 incorporating Cooling Degree Days (CDD), Heating Degree Days (HDD), the
Accepted 22 May 2026 number of subscribers, and temporal trends. Furthermore, daily temperature data
Published Online 23 September 2026 are used to disaggregate annual consumption into daily and hourly scales, enabling
the examination of peak load variations. Model evaluation indicates highly
accurate performance, with coefficients of determination (R2) of 0.995 for the

Avrticle type:
Research Paper

Keywords: training set and 0.979 for the test set. The Root Mean Square Error (RMSE) is
Climate change, approximately 547.82 kWh, corresponding to less than one percent of annual
Cooling and heating degree days, consumption. Climate scenario analysis reveals that the CDD index is the primary
Load management, driver of rising electricity use in Tehran expanding from roughly 780 units in the
Power system planning, baseline year to 3,000 in the mild warming scenario and over 7,200 units in the

Residential electricity demand forecasting.  severe one, representing growth of 285% to 820%. Conversely, the HDD index
declines under warmer scenarios, contributing little to overall demand. Forecasts
suggest that household electricity consumption will increase by 75-132% by 2050,
with the difference between the warmest and coldest scenarios exceeding 77,000
kWh. Hourly analysis shows an evening peak load of approximately 21.5 kWh and
an early-morning minimum of about 7 kWh. The proposed framework can serve as
an effective tool for power system planning and load management under global
warming conditions.

Cite this article: Mirrazavi, M.; Noorollahi, Y.; Amouzadeh, S.; Baba Hoseinpour, M. & Yousefi, H. (2026). Forecasting
Residential Electricity Demand under Climate Change Scenarios: A Python-based Model Incorporating
Cooling and Heating Degree Days. Urban Development Policy Making, 3 (3), 433-453. DOI:
http//doi.org/10.22034/judpm.2026.579252.1097

@ @ @ © Authors retain the copyright and full publishing rights.
BY NG DOI: http//doi.org/10.22034/judpm.2026.579252.1097



https://www.judpm.ir/?lang=en
https://judpm.ir/
http://m.sc/
mailto:mona.mirrazavi@ut.ac.ir
mailto:noorollahi@ut.ac.ir
http://m.sc/
mailto:saba.amouzade@ut.ac.ir
http://m.sc/
mailto:M.hoseinpour1@ut.ac.ir
mailto:hosseinyousefi@ut.ac.ir
https://www.judpm.ir/?lang=en
https://doi.org/10.22034/judpm.2026.579252.1097
https://doi.org/10.22034/judpm.2026.579252.1097
https://doi.org/10.22034/judpm.2026.579252.1097
https://doi.org/10.22034/judpm.2026.579252.1097
https://orcid.org/0009-0007-6038-5423
https://orcid.org/0000-0002-6372-5127
https://orcid.org/0009-0007-6038-5423
https://orcid.org/0000-0002-6372-5127
https://orcid.org/0009-0007-6038-5423
https://orcid.org/0000-0002-6372-5127
https://orcid.org/0009-0007-6038-5423
https://orcid.org/0000-0002-6372-5127
https://orcid.org/0009-0007-6038-5423
https://orcid.org/0000-0002-6372-5127
https://orcid.org/0009-0007-6038-5423
https://orcid.org/0000-0002-6372-5127
https://orcid.org/0009-0007-6038-5423
https://orcid.org/0000-0002-6372-5127

434 Urban Development Policy Making, Volume 3, Issue 3, 2026

Introduction

Climate change has become a major driver of change in residential electricity consumption, especially
in regions with hot summers and increasing cooling needs. Rising temperatures intensify the use of
cooling equipment, shift peak demand toward summer months, and create new challenges for long-
term power system planning. In Tehran, where household electricity demand is highly sensitive to
temperature fluctuations, understanding the climate-energy relationship is particularly important. This
study aims to develop a climate-responsive forecasting framework for residential electricity demand
by directly incorporating thermal indicators into the prediction process. Unlike conventional
forecasting approaches that rely mainly on historical trends or macroeconomic variables, this research
explicitly links future electricity demand to climate change through temperature-based indicators.

Materials and methods

A Python-based data-driven framework was developed to estimate future household electricity
demand under different climate scenarios. The annual model uses multivariate linear regression in
which residential electricity consumption is explained by CDD, HDD, number of subscribers, and a
time trend. Historical annual electricity consumption and subscriber data for Tehran were combined
with daily temperature observations to calculate annual thermal indices. Future temperature scenarios
included no change, annual increases and decreases of 0.5°C and 1°C, and climate projections derived
from CMIP6 datasets up to 2050. After estimating annual demand, the predicted energy was
distributed into daily and hourly scales using temperature-based weighting factors and seasonal hourly
load profiles. Model performance was evaluated using R2 and RMSE.

Result

The proposed model showed very strong predictive performance. The coefficient of determination
reached 0.995 for the training period and 0.979 for the testing period, while the RMSE in the test set
was about 547.82 kWh, representing less than one percent of annual consumption. Scenario analysis
showed that rising temperature strongly increases cooling demand. By 2050, annual household
electricity consumption is projected to rise by about 75% under the CMIP6 scenario and by up to
132% under the severe warming scenario. CDD increases sharply under warmer scenarios, reaching
more than 7,200 units in the most extreme case, whereas HDD declines substantially. Hourly analysis
also revealed a clear evening peak, with maximum load around 21.5 kWh and minimum load near 7
kWh during early morning hours.

Discussion and Conclusion

The findings indicate that cooling demand is the dominant factor shaping future residential electricity
consumption in Tehran. While warmer winters reduce heating requirements, this reduction does not
offset the rapid growth of summer cooling demand. The developed framework successfully captures
the impact of climate change on annual, daily, and hourly electricity use, offering a practical tool for
long-term energy planning. The results highlight the need for adaptive strategies such as demand-side
management, cooling efficiency improvements, and expansion of generation capacity to maintain
power system reliability under future warming conditions.
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1. Cooling Degree Day-CDD
2. Heating Degree Day-HDD
3. Root Mean Square Error-RMSE
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1. Random Forest-RF
2. Deep Neural Networks-DNN
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. Representative Concentration Pathway 8.5 scenario

. Renewable Portfolio Standard-RPS

. Autoregressive Integrated Moving Average with Exogenous Variables

. Seasonal Autoregressive Integrated Moving Average with Exogenous Variables
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. Multilayer Perceptron

. Artificial Neural Network
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Climate change, as a fundamental challenge of the present century, has made it
inevitable for urban and regional policymakers to revise adaptation strategies
and develop accurate prediction tools by affecting water resources in arid
regions. Qanats, as strategic and vital infrastructures for water supply in
settlements of Iran's arid regions, are currently facing threats due to declining
groundwater levels, which doubles the need for applying artificial intelligence-
based decision support systems. The present study aims to strengthen the
foundations of water resources management planning by evaluating the
performance of the XGBoost machine learning model in predicting the discharge
of ganats in the Qaen Plain. To this end, 12-year data on ganat discharge (2007—
2018), climatic variables (precipitation and temperature), and elevation were
used. After preprocessing, the data were split into training (70%) and testing
(30%) sets, and the model hyperparameters were tuned using
RandomizedSearchCV with RMSE as the optimization objective. The evaluation
results showed that XGBoost, with R* = 0.88 and NS = 0.76 in the testing phase,
has high reliability for use in hydrological analyses. Based on sensitivity
analysis, the optimal combination of hyperparameters was n_estimators=500,
max_depth=6, learning_rate=0.08, and min_child_weight=4. However, it was
observed that the model suffers from poor performance in predicting discharges
exceeding 20 L/s due to the RMSE loss function and data imbalance. The
findings of this study, while confirming the effectiveness of machine learning
models in smartening water management, emphasize the need for caution in
policymaking based on extreme flow predictions and provide an operational
framework for enhancing the resilience of traditional water infrastructures
against climate change.
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Introduction

Climate change has emerged as one of the most pressing challenges of the twenty-first century,
exerting significant pressure on water resources in arid and semi-arid regions. Qanats, as historic and
strategic water-supply infrastructures in Iran's dry regions, are increasingly threatened by declining
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groundwater levels, underscoring the need for artificial intelligence-based decision-support systems in
water resources management. While previous studies have applied various machine learning
techniques to ganat and groundwater discharge prediction, the application of XGBoost specifically for
ganat discharge estimation in arid regions such as Qaen has received limited attention. This study
therefore aims to evaluate the performance of the XGBoost algorithm in predicting the discharge of
ganats in the Qaen Plain, Iran, as a basis for developing a localized climate change adaptation strategy
for traditional water infrastructure.

Materials and Methods

This study used 12 years of ganat discharge data (2007-2018) along with climatic variables
(precipitation and temperature) and elevation as a spatial parameter for the Qaen Plain in South
Khorasan Province. After data collection, a preprocessing stage was carried out, including outlier
detection and removal using the interquartile range (IQR) method, and data scaling through min-max
normalization and Z-score standardization. The dataset was then divided chronologically into training
(70%) and testing (30%) subsets using a temporal split to prevent information leakage and to
realistically simulate prediction conditions. The XGBoost model was trained with hyperparameters
optimized through RandomizedSearchCV using RMSE as the objective function. Model performance
was assessed using RMSE, R?, Nash-Sutcliffe Efficiency (NSE), and Kling-Gupta Efficiency (KGE).
In addition, a sensitivity analysis of the key hyperparameters (n_estimators, max_depth, learning_rate,
and min_child_weight) was conducted using a five-fold temporal cross-validation approach.

Results

The results indicated that XGBoost achieved high predictive accuracy, with R2 values of 0.875 and
0.881, NSE values of 0.757 and 0.764, and KGE values of 0.749 and 0.747 for the training and testing
phases, respectively, while RMSE increased only slightly from 2.905 in training to 3.058 in testing,
reflecting good model stability and generalizability. Statistical visualizations (swarm, scatter, ECDF,
and violin plots) showed that the model performed very well for mid-range discharge values (0-20
L/s) but tended to underestimate extreme discharge values (above 20 L/s), a limitation attributed to the
RMSE-based loss function and an imbalance in the training data toward moderate flow values.
Sensitivity analysis identified the optimal hyperparameter configuration as n_estimators = 500,
max_depth between 4 and 6, learning_rate up to approximately 0.4, and min_child_weight showing
high sensitivity without reaching a clear optimum within the tested range, suggesting that further
tuning toward higher values may still improve performance.

Discussion and Conclusion

The findings confirm that XGBoost is a reliable and effective tool for predicting ganat discharge under
arid climatic conditions, supporting its use in smart, data-driven water resources management and the
design of local climate change adaptation strategies. At the same time, the model's reduced accuracy in
predicting extreme discharge events highlights the need for caution when using such predictions as a
sole basis for policymaking related to flow extremes, which are expected to become more frequent
under climate change. To address this limitation, future studies are recommended to explore
alternative loss functions such as MAE or Huber loss, to enrich training datasets with more
observations of high- and low-flow events, and to consider hybrid approaches combining XGBoost
with models such as LightGBM or deep learning architectures. Incorporating additional explanatory
variables, including water quality, land use, and drought indices, could further enhance model
performance. Overall, this study positions the ganat not merely as a traditional engineering structure
but as a strategic and intelligent component of climate resilience, demonstrating how the integration of
advanced machine learning tools with indigenous water management knowledge can support the
sustainable management of arid-region water resources.
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. . Urban policy-making in the metropolitan city of Tehran has undergone
Avrticle type: fundamental paradigmatic transformations in recent decades; transformations
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reactive, fragmented, and lacking institutional coherence. This study aims to
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Introduction

Urban policy-making in metropolitan Tehran has undergone fundamental paradigmatic
transformations over the past seven decades, remaining largely reactive and fragmented in the absence
of a coherent National Urban Policy (NUP). Tehran faces complex multidimensional challenges
including spatial inequality, environmental pollution, and dependency on unsustainable revenues. The
core tension centers on the conflict between two opposing regimes: the "city-selling” regime based on
rentier political economy, and the "city-preservation™ regime grounded in progressive governance.
Despite numerous studies on urban governance in Iran, a comprehensive analysis linking paradigmatic
shifts to National Urban Policy remains a significant gap. This study addresses this gap by examining
the evolution of Tehran's urban policy-making paradigms and their relationship with NUP.

Materials and Methods
This qualitative study was conducted within a critical-interpretive paradigm using Thematic Analysis.
Theoretical frameworks including Hall's paradigm change theory, Stone's urban regime theory, Rittel
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and Webber's wicked problems concept, and National Urban Policy were employed as interpretive
lenses. Data were collected through documentary analysis and semi-structured interviews with 12
urban management experts selected via purposive and snowball sampling. Theoretical saturation was
achieved after the ninth interview. Validity was ensured through triangulation and participant review.

Results

Findings reveal that Tehran's urban policy-making has traversed three main paradigms. The first
paradigm (physical-spatial planning, 1960s-1990s) treated the city as a physical entity managed
through top-down master plans, with municipalities lacking financial and political autonomy. The
second paradigm (urban growth management, late 1980s-present) emerged from a severe municipal
financial crisis, giving rise to the "“city-selling” regime as an inevitable consequence of NUP absence.
This regime, characterized by density trading and permit selling, created a self-reinforcing cycle of
unsustainable revenues and institutional corruption persisting for over three decades. The third
paradigm (network governance) reflects an incomplete and contentious transition toward participatory
governance. Key features of the current paradigm include: the entrenched conflict between city-selling
and city-preservation regimes; deepening of wicked urban problems including spatial inequality and
environmental crises; gradual institutionalization of network governance discourse; increased
politicization of urban management; and initial steps toward NUP through sustainable municipal
revenue legislation and revival of urban development monitoring institutions.

Discussion and Conclusion

Each paradigm maintains a distinct relationship with National Urban Policy: the first considered NUP
unnecessary; the second filled its absence with the city-selling regime; and the third cannot be realized
without it. Supported by Pierson's policy feedback theory, this analysis explains how the city-selling
regime, by creating powerful stakeholder networks, became an obstacle to NUP formation. A
conceptual model of Tehran's urban policy-making space is proposed, integrating the Multiple Streams
Framework, Advocacy Coalition Framework, and Incremental Decision-Making Loop. The model's
core mechanism rests on a fundamental question: does a stable policy regime with institutional
infrastructure exist? In its presence, the advocacy coalition path guides policy formulation; in its
absence, the predominant condition in Tehran's wicked problem environment, the incremental
decision-making loop becomes the appropriate pathway. The study concludes that Tehran's primary
challenge is not the absence of plans, but the absence of a coherent policy paradigm capable of
aligning developmental goals, stakeholder interests, and NUP requirements. Five strategic
recommendations are offered: developing a coherent National Urban Policy; reforming municipal
financial structures; strengthening intermediary institutions; adopting incremental decision-making for
wicked problems; and institutionalizing genuine citizen participation.
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ARTICLE INFO ABSTRACT

This research was conducted with the aim of designing a robust mathematical
model for forecasting and budget planning at the Tehran Municipality under
conditions of economic uncertainty. The main research gap was the lack of an
integrated and localized model for converting historical data into optimal budget
decisions, as well as the failure to localize indicators affecting revenue and
expenditure for an lranian metropolis. The novelty of this article lies in
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Introduction

Budgeting has evolved from a simple tool for estimating revenues and costs into a critical mechanism
for governance, policy-making, and organizational control. It serves as the primary financial document
that quantifies plans and priorities, guiding limited resources toward unlimited needs. Performance-
based budgeting, a key modern approach, shifts allocation from inputs toward measurable outcomes,
linking resources to efficiency, effectiveness, and accountability. Despite its theoretical appeal and
legislative support, practical implementation in many Iranian organizations faces significant obstacles.
Existing models often rely on calculating full costs a process that is complex, unreliable, and fails to
account for differing operational conditions. Moreover, decision-making environments are inherently
uncertain, with revenues and costs subject to economic fluctuations and volatility. In this context,
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robust optimization offers solutions that remain reliable under data variability, while multivariate
regression provides a scientific basis for forecasting financial parameters. The core problem is that
organizations possess historical data yet lack a systematic model for optimal budget allocation. This
research develops a two-stage robust mathematical model for the Tehran Municipality. The first stage
forecasts revenues and costs using regression, while the second stage allocates the budget via robust
multi-objective programming, considering constraints, priorities, and uncertainty to enhance
performance and transparency.

Methods and Materials

This research aims to develop and improve existing mathematical models for organizational
budgeting, positioning it as developmental research. It also has descriptive aspects, as it identifies and
analyzes key cost and revenue drivers using regression algorithms to describe causal and correlational
relationships under uncertainty. The study is applied in nature, focusing on operational modeling for
real organizations, using Tehran Municipality as a case study.

The methodology integrates advanced forecasting techniques (multivariate Ridge and Lasso
regression) with robust multi-objective optimization (Bertsimas-Sim approach and hybrid NSGA-III
algorithms). Input data consists of nine years of historical revenue and cost data from the Tehran
Municipality, along with key indicators and uncertainty parameters such as inflation and exchange
rates. Data preprocessing includes managing missing values, Min-Max normalization, and ADF
stationarity tests using Python. Regression models (Ridge, Lasso, Elastic Net, Random Forest) are
fitted separately for revenue and cost, with 10-fold cross-validation selecting the best model. Forecasts
with 95% confidence intervals are produced. Finally, a robust optimization model with Bertsimas-Sim
approach (adjustable protection level I') is formulated, considering multiple objectives: maximizing
net profit, minimizing budget deviation, and minimizing maximum regret, while respecting legal
constraints.

Results

The Elastic Net and Lasso models outperformed other methods in forecasting municipal revenues and
expenditures, demonstrating that regularization techniques effectively handle multiple collinearity
between financial predictors. The predicted values showed a difference of less than 0.3% compared to
the figures of the 2025 supplementary budget (1404), indicating the high reliability of the forecasting
stage. In the optimization stage, the robust model generated feasible Pareto-efficient allocation plans
that prioritize essential expenditures under uncertainty while meeting the minimum mission
requirements. Among the solutions, the “Transportation and Traffic” sector consistently received the
highest budget share, indicating its strategic importance, while other key missions such as social
services and urban environment maintained their required thresholds. Scenario-based sensitivity
analysis showed that increasing the Bertsimas-Sim protection level significantly increases fiscal
resilience to severe economic fluctuations by creating more conservative but stable allocations and
reducing the risk of non-feasibility or large deviations during budget execution. However, this
increased robustness is accompanied by a modest decrease in objective optimality.

Conclusion

The present study was conducted with the aim of designing and implementing a robust mathematical
model for forecasting and budget planning at the Tehran Municipality under conditions of economic
uncertainty. The main research gap was the lack of a coherent and localized model for converting
historical data into optimal budget decisions, as well as the failure to localize indicators affecting
revenue and expenditure through qualitative methods for an Iranian metropolis. The novelty of this
article lies in integrating three approaches within a single framework, including forecasting with
regularized regressions, robust optimization using the Bertsimas-Sim approach, and multiple-choice
goal programming (MCGP), which had not previously been applied to Tehran Municipality's
budgeting. Furthermore, the localization of indicators through a meta-synthesis of the literature and
fuzzy Delphi represents a novel step in this field. Among the most important qualitative findings were
the identification and screening of key influential indicators, such as economic growth rate, consumer
price index, demographic changes, tax base value, as well as qualitative indicators including legal
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policies and expert judgment, which are consistent with the findings of previous research. The analysis
of probable, optimistic, and pessimistic scenarios demonstrated that the model is resilient against
fluctuations in inflation, revenue changes, and government grants, and that increasing the protection
level creates greater stability under critical conditions. Overall, the proposed framework has the
potential to be extended to other metropolises and public organizations in Iran and can serve as a basis
for developing intelligent decision support systems in budgeting. It is suggested that future research
develop this model towards more sustainable, transparent, and intelligent budgeting by utilizing more
detailed data, more advanced metaheuristic algorithms, and incorporating environmental objectives
and citizen satisfaction indicators.
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ARTICLE INFO ABSTRACT

This study aims to elucidate biophilic landscape design strategies as resilient
ecological infrastructure to address the water crisis in urban spaces, focusing on
the stepped landscape of Chamran Park in Karaj. The research is applied in
purpose and descriptive—analytical in methodology. Data were collected through
documentary studies and field evaluations. An integrated SWOT framework
including the Internal Factor Evaluation (IFE) and External Factor Evaluation
(EFE) matrices, together with the Quantitative Strategic Planning Matrix
(QSPM), was employed for data analysis and strategy formulation. The results
indicate that the IFE score of 2.63 and the EFE score of 2.29 place the study area
in a “Competitive (ST)” strategic position. Based on the QSPM analysis, the
strategy of “developing a gravity-fed water landscape with phytoremediation”
achieved the highest Total Attractiveness Score (TAS = 6.28). It was followed
by “smart flood management using multi-functional infrastructures” (TAS =
5.09), “evaporation-reducing biophilic microclimate creation” (TAS = 4.98), and
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“enhancing the sense of belonging through participatory landscape” (TAS =
4.01). The findings suggest that achieving a resilient biophilic landscape requires
a transition from purely aesthetic approaches toward pragmatic design that

integrates environmental-ecological, physical-spatial, perceptual-psychological,
and managerial-policy dimensions. Such an approach can transform urban
landscapes into gravity-based, self-sustaining ecological systems that reduce
water consumption and enhance ecological resilience.
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Introduction

Rapid urbanization and the ensuing disconnect between humans and nature have exacerbated
environmental issues, particularly the severe water crisis in Iranian metropolises. Biophilic design
offers a paradigm shift from purely decorative and energy-intensive water features to resilient
ecological infrastructures. This study aims to develop operational biophilic design strategies for urban
public spaces to sustainably manage the water crisis, focusing on the stepped landscape of Chamran
Park in Karaj.

Materials and Methods

This applied, descriptive-analytical research utilized documentary studies and field evaluations for
data collection. A conceptual model comprising four core dimensions—physical-spatial,
environmental-ecological, perceptual-psychological, and managerial-policy—was developed. Data
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analysis and strategy formulation were conducted using an evidence-based integrated SWOT
framework to evaluate internal strengths/weaknesses and external opportunities/threats. Subsequently,
the Quantitative Strategic Planning Matrix (QSPM) was employed to prioritize and rank the
formulated competitive strategies based on their Total Attractiveness Scores (TAS).

Results

The Internal Factor Evaluation (IFE) matrix yielded a score of 2.63, indicating that the area’s internal
physical-ecological strengths (e.g., steep topography and rocky bedrock) outweigh its weaknesses.
Conversely, the External Factor Evaluation (EFE) matrix score of 2.29 highlights a highly turbulent
environment dominated by severe threats like groundwater depletion and climate change. The
intersection of these scores places the project in the “Competitive (ST)” strategic position,
demonstrating that internal strengths can be leveraged to mitigate external macro-climatic threats.
Consequently, four competitive strategies were formulated. The QSPM analysis prioritized these
strategies as follows: 1) Developing a gravity-fed water landscape with phytoremediation (TAS =
6.28); 2) Smart flood management using multi-functional infrastructures (TAS = 5.09); 3)
Evaporation-reducing biophilic microclimate creation (TAS = 4.98); and 4) Enhancing the sense of
belonging through participatory landscape (TAS = 4.01).

Discussion and Conclusion

The findings underscore that traditional, purely decorative landscaping is increasingly obsolete in the
face of severe water shortages and climate change. Based on the conceptual model developed in this
research, achieving a resilient biophilic landscape requires the synergistic integration of four core
dimensions: physical-spatial, environmental-ecological, perceptual-psychological, and managerial-
policy. The highest attractiveness score assigned to the gravity-fed phytoremediation strategy confirms
that biophilic design must function as a living, self-sustaining ecological machine rather than a mere
aesthetic addition. By leveraging the site’s natural steep topography and incorporating native aquatic
plant species (e.g., Typha and Phragmites) for biological filtration in stepped configurations, urban
spaces can eliminate energy-intensive pumping, minimize evaporation, and significantly reduce water
waste. Furthermore, the transition from a “consuming landscape” to a “resilient ecological
infrastructure” necessitates actionable execution policies across all dimensions. These include
replacing high-consumption conventional fountains with natural drainage systems, prioritizing
biological shading over open water bodies to create microclimates, and employing smart 10T sensors
for real-time flood monitoring and water quality assessment. Concurrently, fostering a participatory
landscape through targeted citizen education programs enhances the community’s sense of belonging
and environmental stewardship. Ultimately, the implementation of these integrated strategies provides
a pragmatic, sustainable framework for transforming Chamran Park—and similar urban spaces—into
resilient ecological systems capable of mitigating the macro-climatic impacts of the water crisis while
actively enhancing urban environmental quality.
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1. IFE: Internal Factor Evaluation

2. EFE: External Factor Evaluation

3. IE: Internal-External Matrix

4. SWOT (Strengths, Weaknesses, Opportunities, Threats)
5. QSPM (Quantitative Strategic Planning Matrix)

6. Evidence-based Assessment
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1. Sydney Park Water Reuse Project
2. AS: Attractiveness Score
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This study aimed to design and validate a native model of an empowering
entrepreneurial ecosystem for female-headed households in the 22 districts of
Tehran metropolis. The research adopted a developmental-applied purpose with
a sequential exploratory mixed-method design. In the qualitative phase, semi-
structured interviews were conducted with 30 experts, including
entrepreneurship management professors, Tehran municipality managers,
activists from non-governmental organizations, and successful female
entrepreneurs. In the quantitative phase, 380 female-headed households and
female entrepreneurs residing in Tehran were selected through multi-stage
cluster sampling from five selected districts (3, 6, 12, 15, and 22) and completed
a researcher-developed questionnaire. Reliability was confirmed with
Cronbach's alpha (0.86) and composite reliability (0.94). Data analysis was
performed using Structural Equation Modeling with Partial Least Squares
approach (PLS-SEM). The final model was organized into three levels:
foundational/supportive (individual factors, social support, access to resources,
institutional factors, market and opportunities), performance pathway
(entrepreneurial intention, business creation, business performance), and
empowerment outcomes (economic, psychological, and social empowerment).
Findings revealed that institutional factors (B=0.74) were the strongest predictor
of entrepreneurial intention, and market and opportunities (f=0.66) had the
strongest impact on business performance. Model fit indices indicated good
quality (SRMR=0.042, NFI=0.91, GoF=0.54). This model is the first localized
entrepreneurial ecosystem model for empowering female-headed households at
the urban district level in Tehran.
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Introduction

Female-headed households are among the most vulnerable social groups in metropolitan areas due to
their simultaneous role as breadwinner and caregiver. Entrepreneurship has been proposed as a
flexible and sustainable solution for empowering this group. However, the success of entrepreneurship
depends on the existence of a supportive and integrated entrepreneurial ecosystem. Review of the
literature reveals three major gaps: theoretical-thematic (lack of integration between entrepreneurial
ecosystem and empowerment literature), spatial-scalar (lack of district-level models for Tehran's 22
diverse districts), and practical-executive (lack of operational frameworks for urban policymakers).
This study aimed to design and validate a native model of an empowering entrepreneurial ecosystem
for female-headed households in the 22 districts of Tehran metropolis.
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Methodology

The research adopted a developmental-applied purpose with a sequential exploratory mixed-method
design. In the qualitative phase, semi-structured interviews were conducted with 30 experts selected
through purposive and snowball sampling. In the quantitative phase, 380 female-headed households
and female entrepreneurs residing in Tehran were selected through multi-stage cluster sampling from
five selected districts (3, 6, 12, 15, and 22) representing privileged, semi-privileged, and less-
privileged areas. A researcher-developed 46-item questionnaire was completed by participants.
Reliability was confirmed with Cronbach's alpha (0.86) and composite reliability (0.94). Content and
construct validity were established through expert panel and confirmatory factor analysis. Data
analysis was performed using Structural Equation Modeling with Partial Least Squares approach
(PLS-SEM) using SmartPLS version 4 and SPSS version 26.

Results

The final model was organized into three levels. The first level (foundational/supportive) includes five
components: individual factors ($=0.53 on entrepreneurial intention, [=0.62 on business
performance), social support (p=0.53 on entrepreneurial intention, $=0.56 on social empowerment),
access to resources (f=0.59 on entrepreneurial intention, $=0.55 on business creation), institutional
factors (=0.74 on entrepreneurial intention), and market and opportunities (f=0.56 on entrepreneurial
intention, =0.66 on business performance). The second level (performance pathway) includes
entrepreneurial intention, business creation, and business performance with path coefficients of 0.52
and 0.61 respectively. The third level (empowerment outcomes) includes economic (f=0.58), social
(B=0.51), and psychological (B=0.47) empowerment. Model fit indices indicated good quality:
SRMR=0.042, NFI=0.91, RMS_Theta=0.118, and GoF=0.54. The R2 values for endogenous variables
were above 0.79, demonstrating high predictive power.

Conclusion

This model is the first comprehensive and localized entrepreneurial ecosystem model specifically
designed for empowering female-headed households at the urban district level in Tehran. It provides
an operational tool for place-based policymaking by Tehran Municipality and supporting institutions.
The key policy implication is that institutional restructuring (laws, regulations, and support processes)
is the first priority, while economic empowerment (income and financial security) is the immediate
priority in Tehran's current context. The study recommends that in less-privileged districts (e.g.,
districts 15 and 22), priority should be given to strengthening institutional factors and improving
access to resources, while in more privileged districts (e.g., districts 3 and 6), attention should focus on
market development and opportunity enhancement. The model has potential for generalization to other
Iranian metropolitan areas; however, the weight and priority of each component require contextual
adaptation.
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