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Investigation of Hydro-Climatic and
Vegetation Cover Trends and Complexities
Effects on Water Table Using Wavelet-Entropy
and Mann-Kendall
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Abstract

The present study aims at investigating the trend and energy
complexity of hydro-climatic parameters including discharge,
precipitation and temperature and Vegetation Cover (VC) in
Zilbierchay catchment, East Azerbaijan, where water table has
experienced a sharp drop in recent years. To this end, the water
table (over 18 vyears interval), discharge, precipitation,
temperature and VC (over 30 year interval) were examined
using Mann-Kendall trend in monthly and yearly scales. The
parameters were decomposed using Daubechies mother
wavelet (db2) analysis at three 10-intervals and 5 time levels.
The results indicated that the reduction of water table and
discharge were significant. On the other hand, no significant
trend was detected in precipitation and VC, while for
temperature, significant increasing trends were observed in
most of the months. The result of the complexity analysis
revealed that the changes in the complexity of temperature
(about 2% increase) were not significant, while the fluctuations
reduction was found in precipitation (about 20%). In addition
the pattern of fluctuations has changed which affected the
complexity reduction of discharge (17%) and depth to the
water table (13%). Furthermore, increasing vegetation cover
area and temperature through raised evapotranspiration as well
as reduced discharge and precipitation in the region have
increased the drastic use of groundwater. Therefore,
considering the complex relationships and synergistic effects
of natural and human factors on water resources together can
help managers in optimal and efficient decision making.

Keywords: Water Table, Hydrological Process, Wavelet-
Entropy, NDVI, Zilbierchay Basin-East Azerbaijan.
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Table 1- Energy of groundwater level subsets and wavelet entropy
295 S290 9 (w2 (Ql] aw 5w 125 8551 Jge

Period T2 T3
El 0.049 0.016
E2 0.086 0.130
E3 0.134 0.329
E4 0.107 0.101
ES5 0.036 0.133
>E 0.405 0.709
WE 1.524 1.345
Variations (%) -13.2

*T2 =1375-1383, T3 = 1384-1393
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Table 2- Energy of temperature subsets and wavelet entropy
2975 Sag0 9 Lod G g w25 6551 -F Jg

Period T1 T2 T3
El 0.089 0.066 0.058
E2 0.403 0.474 0.501
E3 1.412 1.372 1.234
E4 0.429 0.445 0.452
E5 0.320 0.356 0.342
YE 2.654 2.715 2.589
WE 1.285 1.303 1.328
Variations (%) 1.38 1.88

*T1=1364-1373, T2 = 1374-1384, T3 = 1384-1393
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Table 3- Energy of precipitation subsets and wavelet entropy
2951 S0 9 )b SR w125 8551 - o

Period T1 T2 T3
E1l 0.187 0.324 0.169
E2 0.392 0.556 0.317
E3 0.165 0.297 0.054
E4 0.063 0.033 0.018
E5 0.143 0.081 0.039
YE 0.952 1.293 0.599
WE 1.455 1.316 1.198
Variations (%) -10.5 -9.9
*T1=1364-1373, T2 = 1374-1384, T3 = 1384-1393
Table 4- Energy of discharge subsets and wavelet entropy
29551 Sag0 9 (o3 LG 25 5551 -F Jgua
Period T1 T2 T3
E1 0.185 0.263 0.115
E2 0.397 0.354 0.241
E3 0.154 0.148 0.078
E4 0.053 0.075 0.020
E5 0.112 0.106 0.018
>E 0.902 0.948 0.472
WE 1.415 1.461 1.244
Variations (%) 3.14 -17.36

*T1=1364-1373, T2 = 1374-1384, T3 = 1384-1393
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