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Recommended GIS-Based Methodology 
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Study Areas
The methodology may be applied to major Indian coalfields including:
· Raniganj Coalfield
· Jharia Coalfield
· Talcher Coalfield
· Singrauli Coalfield
.
7. A. Results and GIS Analysis
Recommended study areas
· Raniganj Coalfield
· Jharia Coalfield
· Talcher Coalfield
· Singrauli Coalfield
Study Areas 1: Raniganj Coalfield (Figure-3)
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· Kunustoria Area 
 Figure-5 
Jharia Coalfield 
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Figure 6: 
Talcher Coalfield 
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Singrauli Coalfield 
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        7.  A. GIS based analysis
1.Bottom of Form
Raniganj Coalfield
Fig-8
1. [image: Telangana: Four Workers Killed in a Coal Mine Roof Collapse | NewsClick]
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2. [image: Raniganj Coalfield – India - Coal stock]
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3. [image: En Inde, le charbon à tout prix | Mediapart]
4. [image: PSBs may have to pitch in for other govt stake sales - BusinessToday]
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Jharia Coalfield
Fig-12

1. [image: Dhanbad Jharia Me Aag Ka Itihas in Hindi | The Burning City Jharia  History in Hindi | Bharat Ka Koyla Rajdhani Jharia | Today History in Hindi | News Track Hindi News | Latest Update Hindi Samachar | Jharia Ka Itihas: कैसे एक राज्य जल रहा है 100 वर्षों से, कोयला धरती बनी आग का गोला,’द बर्निंग सिटी’...]
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3. [image: Underground fires in Jharia kill and terrify population in pictures and videos - Strange Sounds]
4. [image: Jharia Coal Fires: Century-Long Blaze Impacting Lives and Land]
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Talcher Coalfield
. 
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1. [image: CoalNet | Coal Mine & Energy]
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2. [image: Govt Plans Financial Support For Coal Gasification Projects, Higher Production In 2024]
3. [image: NLC India to invest Rs 17,000cr, plans to develop Talabira coal blocks in Odisha]
4. [image: GENERAL / LATEST NEWS: Envis Centre, Ministry of Environment & Forest, Govt. of India]
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Singrauli Coalfield
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1. [image: TOPSHOT-INDIA-ECONOMY-COAL]
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3. [image: Economy of Singrauli, Economic History of Singrauli]
4. [image: NTPC’s oldest unit at Singrauli records highest PLF | Energy Asia]
5. [image: This Coal Plant Endangers Forests, Wildlife, People. And India Doesn't Even Need It, Experts Say]
                                                

The final Risk identification figure:
Fig-20
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Figure8: Land Use and land Cover Map of Ranoganj Block with Mangalpur Colliery, 2013

Source: Landsat satellite image
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STATISTICAL ANALYSIS WORKFLOW
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1. DESCRIPTIVE STATISTICS
Summarize and describe the main features of the data.
Measures: Mean, Median, Std. Deviation, Min, Max,
Skewness, Kurtosis, Frequency, Percentage

'

2. PEARSON CORRELATION ANALYSIS

relationships between variables.
Output: Correlation Coefficient (r) and Significance (p-value)

3. MULTIPLE LINEAR REGRESSION ANALYSIS

dependent variable.
Output: B Coefficients, R?, Adjusted R?, p-values, Model Fit

4. PRINCIPAL COMPONENT ANALYSIS (PCA)

pe

factors.
Output: Eigenvalues, Explained Variance, Component Loadings |

4

5. ANALYSIS OF VARIANCE (ANOVA)

Test for significant differences among group means.
Output: F-statistic, p-value, Between-Group and
Within-Group Variance

+

6. VARIANCE INFLATION FACTOR (VIF) ANALYSIS

—

®® e 6 ®

)

Output: VIF Values, Tolerance Values

)

7. SPATIAL AUTOCORRELATION ANALYSIS

P

® B

Output: Moran’s |, p-value, Z-score

'

N
8. RECEIVER OPERATING CHARACTERISTIC (ROC) VALIDATION

Identify the effect of independent variablesonthe ~ _____ >

Reduce dimensionality and identify key underlying ~ _____ >
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|« Data Screening i

|
————— | + Handling Missing Values |

|« Outlier Detection
s

| * Detect Multicollinearity

Examine the strength and direction of linear ~ _____ >« Variable Relationship i

| Assessment

* Model Building ]
" Hypothesis Testing i
|+ Predictive Modeling i

|+ Dimension Reduction |
-+ Identify Key Components |
| * Data Visualization il

+ Group Comparison
----- >« Hypothesis Testing
|+ Post-hoc Analysis (if needed) |

{ + VIF <5 (Acceptable)

\
Check multicollinearity among independent variables. ~ ~--=- >{ « VIF5-10 (Moderate) !

|+ VIF > 10 (High)

[« Global Moran’s |

Examine spatial dependence in thedata. ~ ~--—- !« Spatial Clustering i

|« Hotspot Detection

1/ + Model Validation

EVIDENCE-BASED DECISIONS

| Evaluate the predictive performance of the model. ~ ~----3 >« Performance Evaluation
\ Output: AUC Value, Sensitivity, Specificity, Threshold )
@ ‘ \
™ 9. INTERPRETATION & REPORTING
o — Interpret results, draw conclusions, and prepare reports
:: for decision-making.

Output: Tables, Graphs, Maps, Statistical Summary

& POLICY IMPLICATIONS

| Optimal Threshold Selection
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