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Location of alluvial multilayer aquifer in Golestan province, selected rain gauges, observational wells and.Figure 1
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Table 1. The results of Mann- Kendall trend test
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Figure 3. Groundwater table contours (left), piezometric level contours (right), flow lines (solid lines with arrow), discharge

areas (solid) and recharge areas (dashed)
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Table 2. Land uses areas of phreatic aquifer recharge area (A), confined aquifer recharge area (B) and multilayer aquifer areca
(C) in 1984, 2005 and 2013 (Km?)

Ju 1363 1384 1392
Year 1984 2005 2013
P BIT ailaie o < < < < I < <
Land use Region A B C A B C A B C
Sy5 BB gble  Duiltuparea 5 0 38 66 6 59 173 10 154
e Forest 4285 2886 103 3710 2798 36 3424 2635 50
£ Rangeland 1915 758 3 1ss6 525 46 2051 728 0
Ciaslis Agriculture o650 192 4184 5781 514 4199 5420 463 4099
O 5l edid g o Water 44 1 43 45 0 42 75 2 72

(W) oF 5l ededgy gl 5 (A) (65,5155 (R) &5 0 (F) JKor «(BA) 558 b b bl slag 2,8 s o 5l Y g
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Table 3. Transition matrix of different land uses (Built-up area (BA), Forest (F), Rangeland (R), Agriculture (A), Water (W))
within phreatic aquifer recharge area in 1984, 2005 and 2013 (Km?)

Ju VFSF_) FAY YFAF-Y¥QY WPY-1YaY

Year 1984-2005 2005-2013 1984-2013
To | BA F R A W | BA F R A W/| Ba F R A W
First | BA | 22 0 1 17 0 | 45 2 0 19 0 36 0 0 3 0
yearl F 4 3291 206 782 | 1 3 3133 346 224 1 8 3338 211 725 2
R 0 360 1234 317 0 5 62 1337 144 2 4 52 1814 41 0
A | 40 56 110 4630 | 22 | 121 | 226 367 5008 48 | 125 33 26 4636 40
Wl o 0 0 20 21| 0 1 0 21 23 0 0 0 1 33
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Figure 5. Land use maps in 1984, 2005 and 2013
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Table 4. Transition matrix of different land uses within confined aquifer recharge area in 1984, 2005 and 2013 (Km?)

Jl VYPY-\YAY YYAF-1Y4Y AR RN
Year 1984-2005 2005-2013 1984-2013
To BA F R A w BA R A W  BA F R A W
First BA 0 0 0 0 0 1 2 0 3 0 0 0 0 0 0
year F 3 2530 54 300 0 2 2441 215 137 1 4 2572 31 278 1
R 0 226 462 70 0 2 47 451 21 0 2 35 695 25 0
A 3 40 5 144 0 6 144 62 301 1 4 27 1 159 0
\W 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
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Table 5. Transition matrix of different land uses within multilayer aquifer area in 1984, 2005 and 2013 (Km?)

Jl \WEY-IYAY YYAY-\YaY \YPY-1YAY
Year 1984-2005 2005-2013 1984-2013
To BA F R A W  BA F R A W BA F R A W
BA 22 0 1 16 0 44 0 16 0 36 0 0 3 0
F 1 33 69 0 0 28 0 8 0 2 45 0 56 0
First year R 0 0 0 3 0 1 0 0 43 2 0 0 0 3 0
A 36 3 45 4076 21 109 21 0 4011 46 117 0 4022 39
W 0 0 0 21 21 0 0 0 19 23 0 0 0 11 32
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Figure 6. Conversion of forested rangelands (right) and forested agricultural lands (left) to other land uses
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Figure 7. SCS method results including: a) CN values, b) specific S, ¢) S changes and d) R changes within multilayer aquifer

area (MLAA), confined aquifer recharge area (CLRA), phreatic aquifer recharge area (PLRA) in different periods of time
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