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Table S3. Outcomes of Spearman’s rank correlation trend analysis

Province Month r Trend t-static t-distribution Significance
Ellikkala Province January —-0.134 Decrease —-0.77 2.04 Not significant
February —-0.105 Decrease —-0.6 2.04 Not significant
March 0.005 Increase 0.03 2.04 Not significant
April 0.691 Increase 5.41 2.04 Significant
May 0.601 Increase 4.25 2.04 Significant
June 0.527 Increase 35 2.04 Significant
July 0.583 Increase 4.05 2.04 Significant
August 0.656 Increase 4.92 2.04 Significant
September 0.588 Increase 4.11 2.04 Significant
October 0.359 Increase 2.18 2.04 Significant
November 0.22 Increase 1.28 2.04 Not significant
December 0.171 Increase 0.98 2.04 Not significant
Beruniy Province January —0.066 Decrease —0.37 2.04 Not significant
February 0.148 Increase 0.85 2.04 Not significant
March 0.06 Increase 0.34 2.04 Not significant
April 0.539 Increase 3.62 2.04 Significant
May 0.684 Increase 5.31 2.04 Significant
June 0.736 Increase 6.16 2.04 Significant
July 0.723 Increase 5.93 2.04 Significant
August 0.727 Increase 5.98 2.04 Significant
September 0.602 Increase 4.26 2.04 Significant
October 0.456 Increase 2.9 2.04 Significant
November 0.432 Increase 2.71 2.04 Significant
December 0.233 Increase 1.36 2.04 Not significant
Amudarya January —0.287 Decrease -1.69 2.04 Not significant
Province February 0.182 Increase 1.05 2.04 Not significant
March 0.483 Increase 3.12 2.04 Significant
April 0.81 Increase 7.82 2.04 Significant
May 0.816 Increase 7.99 2.04 Significant
June 0.779 Increase 7.03 2.04 Significant
July 0.799 Increase 7.51 2.04 Significant
August 0.745 Increase 6.31 2.04 Significant
September 0.324 Increase 1.94 2.04 Not significant
October 0.174 Increase 1 2.04 Not significant
November 0.089 Increase 0.5 2.04 Not significant
December —0.148 Decrease —0.85 2.04 Not significant
Khojeli Province January —0.003 Decrease —0.02 2.04 Not significant
February 0.309 Increase 1.84 2.04 Not significant
March 0.248 Increase 1.45 2.04 Not significant
April 0.614 Increase 44 2.04 Significant
(Cont’d...)
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Table S3. (Continued)

Groundwater trends in Karakalpakstan

Province Month r Trend t-static t-distribution Significance
May 0.682 Increase 5.27 2.04 Significant
June 0.387 Increase 2.37 2.04 Significant
July 0.232 Increase 1.35 2.04 Not significant
August 0.38 Increase 2.33 2.04 Significant
September 0.257 Increase 1.5 2.04 Not significant
October 0.135 Increase 0.77 2.04 Not significant
November 0.275 Increase 1.62 2.04 Not significant
December 0.102 Increase 0.58 2.04 Not significant
Takhiatash January 0.886 Increase 3.82 2.04 Significant
Province February 0.571 Increase 1.39 2.04 Not significant
March -0.114 Decrease -0.23 2.04 Not significant
April —0.057 Decrease —-0.11 2.04 Not significant
May —0.657 Decrease -1.74 2.04 Not significant
June 0.029 Increase 0.06 2.04 Not significant
July 0.486 Increase 1.11 2.04 Not significant
August —0.143 Decrease —-0.29 2.04 Not significant
September —-0.029 Decrease —0.06 2.04 Not significant
October —0.8 Decrease —2.67 2.04 Not significant
November —0.65 Decrease —1.48 2.04 Not significant
December 0.3 Increase 0.54 2.04 Not significant
Shumanay January 0.398 Increase 245 2.04 Significant
Province February 0.344 Increase 2.07 2.04 Significant
March 0.43 Increase 2.69 2.04 Significant
April 0.562 Increase 3.85 2.04 Significant
May 0.538 Increase 3.61 2.04 Significant
June 0.589 Increase 4.13 2.04 Significant
July 0.527 Increase 3.5 2.04 Significant
August 0.522 Increase 3.46 2.04 Significant
September 0.522 Increase 3.46 2.04 Significant
October 0.382 Increase 2.34 2.04 Significant
November 0.286 Increase 1.69 2.04 Not significant
December 0.458 Increase 291 2.04 Significant
Kanlikul Province January 0.175 Increase 1.01 2.04 Not significant
February 0.238 Increase 1.38 2.04 Not significant
March 0.335 Increase 2.01 2.04 Not significant
April 0.477 Increase 3.07 2.04 Significant
May 0.611 Increase 4.37 2.04 Significant
June 0.53 Increase 3.54 2.04 Significant
July 0.401 Increase 2.48 2.04 Significant
August 0.388 Increase 2.38 2.04 Significant
(Cont’d...)
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Table S3. (Continued)

Province Month r Trend t-static t-distribution Significance
September 0.398 Increase 2.45 2.04 Significant
October 0.419 Increase 2.61 2.04 Significant
November 0.337 Increase 1.99 2.04 Not significant
December 0.24 Increase 1.38 2.04 Not significant

Kungirot Province January 0.271 Increase 1.59 2.04 Not significant
February 0.278 Increase 1.64 2.04 Not significant
March 0.425 Increase 2.66 2.04 Significant
April 0.436 Increase 2.74 2.04 Significant
May 0.613 Increase 4.38 2.04 Significant
June 0.602 Increase 4.27 2.04 Significant
July 0.586 Increase 4.09 2.04 Significant
August 0.488 Increase 3.17 2.04 Significant
September 0.418 Increase 2.61 2.04 Significant
October 0.376 Increase 23 2.04 Significant
November 0.31 Increase 1.82 2.04 Not significant
December 0.292 Increase 1.7 2.04 Not significant

Muynak Province January 0.614 Increase 4.4 2.04 Significant
February 0.67 Increase 5.1 2.04 Significant
March 0.638 Increase 4.69 2.04 Significant
April 0.63 Increase 4.59 2.04 Significant
May 0.676 Increase 5.19 2.04 Significant
June 0.764 Increase 6.7 2.04 Significant
July 0.672 Increase 5.13 2.04 Significant
August 0.644 Increase 4.76 2.04 Significant
September 0.634 Increase 4.64 2.04 Significant
October 0.607 Increase 4.32 2.04 Significant
November 0.674 Increase 5.09 2.04 Significant
December 0.63 Increase 4.51 2.04 Significant

Nukus Province January 0.259 Increase 1.52 2.04 Not significant
February 0.208 Increase 1.2 2.04 Not significant
March -0.118 Decrease —-0.67 2.04 Not significant
April —0.162 Decrease —-0.93 2.04 Not significant
May 0.391 Increase 24 2.04 Significant
June 0.209 Increase 1.21 2.04 Not significant
July 0.311 Increase 1.85 2.04 Not significant
August 0.245 Increase 1.43 2.04 Not significant
September —0.086 Decrease —0.49 2.04 Not significant
October —0.046 Decrease —0.26 2.04 Not significant
November 0.024 Increase 0.13 2.04 Not significant
December 0.177 Increase 1 2.04 Not significant

(Cont’d...)
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Table S3. (Continued)

Groundwater trends in Karakalpakstan

Province Month r Trend t-static t-distribution Significance
Kegeyli Province January 0.383 Increase 2.35 2.04 Significant
February 0.39 Increase 2.4 2.04 Significant
March 0.215 Increase 1.24 2.04 Not significant
April 0.375 Increase 2.29 2.04 Significant
May 0.468 Increase 3 2.04 Significant
June 0.473 Increase 3.04 2.04 Significant
July 0.437 Increase 2.75 2.04 Significant
August 0.404 Increase 2.5 2.04 Significant
September 0.461 Increase 2.94 2.04 Significant
October 0.51 Increase 3.36 2.04 Significant
November 0.509 Increase 3.29 2.04 Significant
December 0.49 Increase 3.13 2.04 Significant
Buzatau Province January 0.591 Increase 2.93 2.12 Significant
February 0.556 Increase 2.68 2.12 Significant
March 0.575 Increase 2.81 2.12 Significant
April 0.619 Increase 3.15 2.12 Significant
May 0.732 Increase 4.29 2.12 Significant
June 0.707 Increase 4 2.12 Significant
July 0.753 Increase 4.58 2.12 Significant
August 0.721 Increase 4.17 2.12 Significant
September 0.72 Increase 4.15 2.12 Significant
October 0.679 Increase 3.7 2.12 Significant
November 0.248 Increase 0.99 2.13 Not significant
December 0.277 Increase 1.12 2.13 Not significant
Chimbay Province January 0.328 Increase 1.97 2.04 Not significant
February 0.407 Increase 2.52 2.04 Significant
March 0.475 Increase 3.05 2.04 Significant
April 0.605 Increase 4.29 2.04 Significant
May 0.571 Increase 3.93 2.04 Significant
June 0.581 Increase 4.04 2.04 Significant
July 0.446 Increase 2.82 2.04 Significant
August 0.459 Increase 2.92 2.04 Significant
September 0.45 Increase 2.85 2.04 Significant
October 0.541 Increase 3.64 2.04 Significant
November 0.442 Increase 2.74 2.04 Significant
December 0.51 Increase 3.3 2.04 Significant
Karauzyak January 0.34 Increase 2.04 2.04 Significant
Province February 0.474 Increase 3.04 2.04 Significant
March 0.493 Increase 3.21 2.04 Significant
April 0.361 Increase 2.19 2.04 Significant
(Cont’d...)
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Table S3. (Continued)

Province Month r Trend t-static t-distribution Significance
May 0.468 Increase 2.99 2.04 Significant
June 0.429 Increase 2.69 2.04 Significant
July 0.569 Increase 3.92 2.04 Significant
August 0.515 Increase 34 2.04 Significant
September 0.311 Increase 1.85 2.04 Not significant
October 0.274 Increase 1.61 2.04 Not significant
November 0.295 Increase 1.72 2.04 Not significant
December 0.416 Increase 2.55 2.04 Significant
Takhtakopir January 0.245 Increase 1.43 2.04 Not significant
Province February 0.308 Increase 1.83 2.04 Not significant
March 0.111 Increase 0.63 2.04 Not significant
April 0.202 Increase 1.17 2.04 Not significant
May 0.378 Increase 231 2.04 Significant
June 0.373 Increase 2.27 2.04 Significant
July 0.343 Increase 2.07 2.04 Significant
August 0.325 Increase 1.94 2.04 Not significant
September 0.325 Increase 1.94 2.04 Not significant
October 0.506 Increase 3.32 2.04 Significant
November 0.52 Increase 3.39 2.04 Significant
December 0.426 Increase 2.62 2.04 Significant
Republic of January 0.348 Increase 2.1 2.04 Significant
Karakalpakstan February 0.397 Increase 2.45 2.04 Significant
March 0.476 Increase 3.06 2.04 Significant
April 0.641 Increase 4.72 2.04 Significant
May 0.643 Increase 4.75 2.04 Significant
June 0.706 Increase 5.64 2.04 Significant
July 0.712 Increase 5.73 2.04 Significant
August 0.688 Increase 5.36 2.04 Significant
September 0.591 Increase 4.15 2.04 Significant
October 0.555 Increase 3.77 2.04 Significant
November 0.532 Increase 3.5 2.04 Significant
December 0.503 Increase 3.24 2.04 Significant

Note: r,: Spearman’s rank correlation coefficient.
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Figure S1. Innovative polygon trend analysis graph: Groundwater level (G.W.L) records. (A) Turtkul Province,
(B) Ellikkala Province, (C) Beruniy Province, (D) Amudarya Province, (E) Khojeli Province, (F)Takhiatash
Province, (G) Shumanay Province, (H) Kanlikul Province, (I) Kongirot Province, (J) Muynak Province,
(K) Nukus Province, (L) Kegeyli Province, (M) Buzatau Province, (N) Chimbay Province, (O) Karauzyak
Province, (P) Takhtakopir Province, (Q) Republic of Karakalpakstan
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