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Figure 2. Spatial distribution of reference evapotranspiration and precipitation on southern shore of

Caspian Sea
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Table 1. Calculated Mann-Kendall Z values and Sen's slope estimator in monthly and annual time scales.

= >
Stations g g & s 2 § € g g g e g & g
Astara Mk 171 086 260* 075 2.96* 296* 3.28* 3.71* 3.18* 268* 111 211* 4.28*
Q 019 009 044 017 055 114 127 150 068 032 013 020 6.61
Babolsar Mk 2.6* 221* 253* 207* 285* 257 4.00* 3.39* 343* 214* 136 3.00* 2.71*
Q 033 026 053 053 08 117 171 179 121 066 022 038 9.17
B. Anzali Mk 3.9* 221* 457* 350* 4.89* 6.17* 4.4** 567* 532* 475* 271* 3.28* 6.24*
' Q 052 02 076 064 137 239 255 272 159 078 037 057 1492
Gorgan Mk 35* 3.10* 3.35* 3.39* 4.82* 539* 485* 574* 539* 421* 3.18* 332* 5.64*
Q 058 049 079 094 293 506 577 655 440 197 076 052 3121
Noushahr Mk 2.6* 246* 289* 161 3.21* 3.64* 3.75* 4.89* 450* 232* 285* 3.00* 4.32*
Q 037 025 044 026 083 131 189 226 128 062 037 049 882
Ramsar Mk 21* 150 2.14* 203* 2.71* 3.32* 289* 282* 271* 136 136 193 2.32*
Q 043 024 040 038 0.86 1.63 199 222 121 051 029 036 9.06
Rasht Mk 27 -050 2.78* 189 3.14* 3.18* 3.43* 357* 271* 285* 014 1.03 4.39*
Q 051 -012 064 033 0.73 1.17 136 146 065 028 002 022 7.14
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Table 2. Calculated Mann-Kendall Z values and Sen's slope estimator for climate variables
annual time scale for whole study area

trend Tmax Tmin
Study Mk 3.53% 4,503
area Q 0.04 0.04

SD P RH WS
2.60: 0.96 -3.93 5.28x
0.02 0.01 -0.11 0.03

Significant at 5% probability level
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Figure 3. ETO monthly and annual sensitivity coefficients to relative changes of climatic parameters at
different stations
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Abstract

Changes in climatic variables that affecting access to water can play a key role in the sustainable
development of agriculture and the environment. Since ETO is the most important variable affecting
access to water resources after rainfall. Therefore, the present study examines temporal and spatial
variations of ETO, temporal analysis of trend, sensitivity and relative contribution rate of climatic
variables including Sun Duration (SD), Relative Humidity (RH), Wind Speed (WS), air pressure (P),
maximum Temperature (Tmax) and minimum Temperature (Tmin) for a period of 30 years (1988-
2017) at 7 synoptic stations on the southern shore of the Caspian Sea at different time scales. The
spatial distribution of ETO in the Caspian Sea basin showed that ETO increases from west to east.
The results showed that on the annual and monthly time scale including March, May, June, July,
August and September, all stations had upward trend at 5% probability level of Significance. While
the results of sensitivity analysis showed that ETO has the highest sensitivity to variables of RH,
Tmax and WS respectively, but results of relative contribution rate showed that variables of RH, WS
and Tmin are the main actors on ETO, in the southern shore of the Caspian Sea during the last 30
years, respectively.

Keywords: Sensitivity analysis, relative contribution rate, humid climate, reference
evapotranspiration
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