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Studying the Contribution of Water Resources
Recharging the Kani Brazan Wetland Using
Hydrogeochemical and Stable Isotope
Approaches
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Abstract

Simultanuous with the decrease in water level of Lake Urmia,
the depth of its wetlands, including the Kani Brazan Wetland,
has decreased during wet and dry periods. In this research, the
hydrogeochemical interaction between surface water sources
(wetland, rivers entering the wetland and springs),
groundwater, and precipitation have been investigated in the
watershed of Kani Brazan Wetland in Mahabad city (northwest
of Iran) for one year (fall 2018 to summer 2019) using natural
tracers, stable isotopes (°H,®0) and water geochemistry

including anions (SO3~, HCO3~, CO3~, Cl7) and cations

(Ca?*, Mg?*,K*, Na'). According to the results obtained from
stable isotopes, the slope of the linear equation of the springs
was estimated as 5.6 and that of the wetland was estimated as
4.73. The geochemical data show that the highest amount of
anion and cations in samples from the well, spring and wetland
belong to C17, Na*, respectively. In river samples, the highest
amount of anions and cations are HCO%‘ and Ca2*. Also, the
Piper diagram using hydrogeochemical verified the feeding of
the wetland by the spring. The statistical results showed that
the water samples from the wetland are significantly different
from the samples from the rainwater, river and well but showed
a meaningful correlation with the spring samples. Therefore,
in a natural state and without regulatory conditions, springs
discharge the highest amount of water into the wetland
compared to other recharging sources. Therefore, for the
optimal management of Kani Brazan Wetland, the correct
exploitation and use of the water of the springs in the studied
area is of particular importance.
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1288 45°45'28.50"E 36°59'27.30"N Kani Brazan Wetland Water
1292 45°45'47.60"E 36°59'19.60"N Kani Brazan Wetland Water
1291 45°43'48.40"E 36°581.60" N Khorkhoreh Village-Well Water
1298 45°43'7.00" E 36°58'7.90" N Khorkhoreh Village-Well Water
1293 45°4923.30"E 37°1'6.30" N Befravan Village-Well Water
1294 45°51'46.10"E 36°59'21.70"N Ghezghala Village-Well Water
1293 45°51'53.30"E 36°59'22.00"N Ghezghala Village-Well Water
1252 45°48'0.01" E 36°58'60.00"N Kani Brazan Wetland Water
1302 46° 3'14.30"E 36°57'24.60"N Simineh Rood River Water
1297 45°43'9.50" E 36°59'25.50"N Mahabad River Water
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Fig. 6- Regression equations between §80 and 82H in the water resources of Kani Brazan Wetland and
global meteoric water line (GMWL)
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Table 2- The post-hoc test between hydrogeochemical data of water resources in the study area

axlllas 5,90 ddgs ol &b Wy)”.\.gb S fpo (Slo Ao =Y Joas

Mean

95% Confidence Interval

() sample (J) sample  Difference (1-J) Std. Sig. Lower Bound Upper
Error Bound

Tukey Rain River -0.9648 0.81516 0.761 -3.2066 1.2770
HSD Spring -6.0185"  0.81516 0.000 -8.2603 -3.7768
Well -4.9764"  0.64444 0.000 -6.7486 -3.2041

Wetland -8.3228"  0.75154  0.000 -10.3896 -6.2560

River Rain 0.9648 0.81516 0.761 -1.2770 3.2066
Spring -5.0538"  0.99836 0.000 -7.7994 -2.3081

Well -4.0116"  0.86460 0.000 -6.3893 -1.6338

Wetland -7.3580"  0.94713 0.000 -9.9627 -4.7533

Spring Rain 6.0185° 0.81516 0.000 3.7768 8.2603
River 5.0538" 0.99836 0.000 2.3081 7.7994

Well 1.0422 0.86460 0.748 -1.3356 3.4200

Wetland -2.3042  0.94713 0.110 -4.9090 0.3005

Well Rain 4.9764"  0.64444 0.000 3.2041 6.7486
River 4.0116" 0.86460 0.000 1.6338 6.3893

Spring -1.0422  0.86460 0.748 -3.4200 1.3356

Wetland -3.3464"  0.80490 0.000 -5.5600 -1.1329

Wetland Rain 8.3228" 0.75154 0.000 6.2560 10.3896
River 7.3580° 0.94713 0.000 4.7533 9.9627

Spring 2.3042 0.94713 0.110 -0.3005 4.9090

Well 3.3464° 0.80490 0.000 1.1329 5.5600

LSD Rain River -0.9648 0.81516 0.238 -2.5711 0.6416
Spring -6.0185"  0.81516  0.000 -7.6249 -4.4122

Well -4.9764"  0.64444 0.000 -6.2463 -3.7064

Wetland -8.3228"  0.75154  0.000 -9.8038 -6.8418

River Rain 0.9648 0.81516 0.238 -0.6416 2.5711
Spring -5.0538"  0.99836 0.000 -7.0211 -3.0864

Well -4.0116" 0.86460 0.000 -5.7154 -2.3078

Wetland -7.3580"  0.94713 0.000 -9.2244 -5.4916

Spring Rain 6.0185" 0.81516 0.000 4.4122 7.6249
River 5.0538" 0.99836 0.000 3.0864 7.0211

Well 1.0422  0.86460 0.229 -0.6616 2.7460

Wetland -2.3042°  0.94713 0.016 -4.1707 -0.4378

Well Rain 4.9764"  0.64444 0.000 3.7064 6.2463
River 4.0116" 0.86460 0.000 2.3078 5.7154

Spring -1.0422  0.86460 0.229 -2.7460 0.6616

Wetland -3.3464"  0.80490 0.000 -4.9326 -1.7603

Wetland Rain 8.3228" 0.75154 0.000 6.8418 9.8038
River 7.3580°  0.94713 0.000 5.4916 9.2244

Spring 2.3042° 0.94713 0.016 0.4378 4.1707

Well 3.3464° 0.80490 0.000 1.7603 4.9326

Based on the observed means.
The error term is Mean Square (Error) = 15.948.
*. The mean difference is significant at the .05 level.
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