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9. Appendix 

 

I. Python code for analyzing pixel change between two pictures 

import cv2 

import numpy as np 

import os 

def compute_pixel_differences(images): 

    # Read the first image to get dimensions 

    ref_img = cv2.imread(images[0], cv2.IMREAD_GRAYSCALE) 

    height, width = ref_img.shape 

    # Initialize arrays to hold differences 

    diff_sum = np.zeros((height, width), dtype=np.float32) 

    diff_count = 0 

    # Compute differences for each image 

    for img_path in images[1:]: 

        # Read image 

        img = cv2.imread(img_path, cv2.IMREAD_GRAYSCALE) 

        # Check if dimensions match 

        if img.shape != (height, width): 

            raise ValueError("Image dimensions do not match.") 

        # Compute absolute differences 

        diff = ref_img.astype(np.float32) - img.astype(np.float32) 

        diff_sum += diff 

        diff_count += 1 

    # Compute mean differences 

    mean_diff = diff_sum / diff_count 

    return mean_diff 
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def main(): 

    # Directory containing TIFF files 

    directory = (***********) 

    # List all TIFF files in the directory 

    tiff_files = [os.path.join(directory, file) for file in os.listdir(directory) if file.endswith('.tif')] 

    if len(tiff_files) < 2: 

        print("There should be at least 2 TIFF files for comparison.") 

        return 

try: 

        # Compute pixel differences 

        pixel_diffs = compute_pixel_differences(tiff_files) 

        # Save the pixel difference plot as a TIFF file 

        output_path = (*************) 

        # Normalize pixel differences to range [0, 255] 

        normalized_diffs = cv2.normalize(pixel_diffs, None, 0, 255, cv2.NORM_MINMAX, 

dtype=cv2.CV_8U) 

        # Apply colormap to differentiate between pixels added and removed 

        colormap_diffs = cv2.applyColorMap(normalized_diffs, cv2.COLORMAP_COOL) 

        cv2.imwrite(output_path, colormap_diffs) 

        print(f"Pixel difference plot saved as {output_path}") 

    except ValueError as e: 

        print("Error:", e) 

if __name__ == "__main__": 

    main() 
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II.  Collected district data  
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