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ABSTRACT

In current study, the daily data of 385 stations under Meteorological Organization and the Ministry of Energy's
supervision have been used for the period of 2016-1966. Precipitation regime and its changes of the Iranian
Coast of Caspian Sea (ICCS) were studied. At first these stations are used in order to create maps with a spatial
resolution of 3 x 3 km and the general characteristics of the monthly and annual precipitation were depicted.
Then, to determine the precipitation regime and its changes, the seasonal index of precipitation was studied for
the whole under investigation period and also the seasonal indices were estimated for the previous five decades.
The results showed the monthly precipitation coefficient of variation (CV) indicates that with seasonal changes
from winter to spring, precipitation changes in the ICCS is declining, whilst the changes in seasonal
precipitation from summer to autumn increased rapidly. The most variability in CV of monthly precipitation
has happened in the coastline of ICCS, which indicate a noticeable instability of the precipitation season in
these areas. The increasing distance from coastline, the decreasing of CV is taking place; the minimum CV is
seen in the southern parts of the Caspian Sea (The Alborz Chain). This suggests a small difference in rainfall
over the course of the months. In other words, they indicate the activity of various perceptible systems in these
areas and the continuity of the precipitation season. The seasonal precipitation index of the ICCS indicates
three types of precipitation regime. The lowest spatial extent is related to the "Very equable™ precipitation
regime, which 1s seen in small parts of the Alborz heights. The most extensive regime for a "Equable with a
definite wetter season”. This precipitation regime observed in the east and west regions of the Caspian Sea. The
third regime, which is "Rather seasonal with a short drier season”, covers the Caspian Sea coastline, parts of the
Talesh heights, and a small part of the eastern region. The results of the study of the changes in the ICCS's
precipitation regime over the last five decades indicate that the lowest spatial extent of the precipitation regime
Is related to a "Very equable” regime. That is seen in small parts of the Alborz heights. The area under this
regime, except in the fourth decade (1995-2005), has been significantly reduced. The vast majority of the ICCS
has a steady precipitation regime over a period of five decades with a wetter season. This regime is seen in the
east and west of the region and south of the Caspian Sea. With the advancement of the recent decades, the
scope of this regime has increased and the share of the other two regimes is reduced. The mainly seasonal
regime is seen "Rather seasonal with a short drier season”, on the coastline of the Caspian Sea, parts of the
Talesh heights and parts of the eastern region. It is worth noting that the modest changes in this regime are in
the eastern part of the region. In general, it can be said that this periodic diet has a fluctuation behavior of
decrease, increase, decrease, increase, respectively.
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Extended Abstract the recent decades, this climate element has

experienced variations in its temporal and spatial

1- Introduction distributions resulting in some changes in its

recipitation as one of the most
important factors determining the
climate of any geographical region
has a significant impact on urban

and

architecture, agriculture, etc. During

characteristics in numerous regions of the world.
One of the characteristics of precipitation affected
by the variability of climate change is its temporal
distribution (regime) (Asakereh, 2010: 63). This
includes all the characteristics and features of
precipitation in relation to its distribution
throughout the year. Therefore, the monthly and

rural  planning, industry,
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economic-agricultural planning (Asakereh, 2010:
63). Altering the onset of precipitation can have a
number of consequences such as environmental
imbalances, extreme values such as drought and
floods, water imbalances, desertification, severe
groundwater  depletion, unstable  ecological
conditions, degradation  of renewable natural
resources and ultimately difficulty in managing and
planning process of water resources, (ShiftehSome'e
and et al, 2012: 3; Duhan and Pandey, 2013: 138).
Accordingly, for effective management of the
existing water resources and for the climate-based
economy in any region, especially in areas where
economic activities depend on precipitation, it is
necessary to examine any changes in precipitation
regime. Therefore, in the current study, attempts
were made to turn the spotlight on Caspian region
to detect its temporal changes in precipitation as
little research, if any, has been conducted to
examine its precipitation regime.

2-Methods and Material

In the current study, the daily data of 385 stations
under Meteorological Organization and the Ministry
of Energy's supervision have been used for the
period of 1966-2016 (51 vyears). Precipitation
regime of the Iranian Coast of Caspian Sea (ICCS)
and its changes were studied. At first these stations
were adopted in order to create maps with a spatial
resolution of 3x3 km and the general characteristics
of the monthly and annual precipitation were
depicted. Then, to determine the precipitation
regime and its changes, the seasonal index of
precipitation was studied for the whole intended
period. Further, the seasonal indices were estimated
for the previous five decades.

3-Results and Discussion

The results showed that the mean of annual
precipitation was higher on the coastline, especially
in the southwest of the Caspian Sea, while it
decreased as it passed the coast. In the southwest
parts of the Caspian Sea, the maximum
precipitation occurred in the autumn. At Alborz
Highlands, the maximum precipitation occurred in
winter and the maximum event was recorded in
autumn and the minimum precipitation was
observed over the summer season. The monthly
precipitation coefficient of variation (CV) indicated
that with seasonal changes from winter to spring,
precipitation changes in the ICCS declined, whilst

the changes in seasonal precipitation from summer
to autumn increased rapidly. The most variability in
CV of monthly precipitation (60 to 70 percent)
occurred in the coastline of ICCS, which indicates a
noticeable instability of the precipitation season in
these area. The lowest values of CV (15%-30%) has
happened off the coastline of ICCS, in the Alborz
Chain). This suggests a small difference in rainfall
over the course of the months in this region. In
other words, it indicates the activity of various
perceptible systems in these areas and the continuity
of the precipitation season. The seasonal
precipitation index of the ICCS indicates three types
of precipitation regime. The lowest spatial extent
(6.28%) is related to the "Very equable”
precipitation regime, which was observed in small
parts of the Alborz heights, the most extensive
regime for an "Equable with a definite wetter
season”. This precipitation regime, which includes
76.13% of the ICCS, was observed in the east and
west regions of the Caspian Sea. The third regime
(13.25% of the area of the under study region),
which is "Rather seasonal with a short drier
season", covers the Caspian Sea coastline, parts of
the Talesh heights, and a small part of the eastern
region. The results of the study of the changes in the
ICCS's precipitation regime over the last five
decades indicated that the lowest spatial extent of
the precipitation regime is related to a "Very
equable” regime (in small parts of the Alborz
heights). The area under this regime, except in the
fourth decade (1995-2005), was significantly
reduced. The vast majority of the ICCS had a steady
precipitation regime over a period of five decades
with a wetter season. This regime was observed in
the east and west of the region and in the south of
the Caspian Sea. Over the recent decades, the
proportion of this regime has increased and the
proportion of the other two regimes has reduced.
The major precipitation regime overcome on
coastline of Caspian Sea, parts of Talesh heights,
and eastern of ICCS is "Rather seasonal with a short
drier season". It is noticeable that the main changes
in this regime occurred in the eastern part of the
region. Generally, it can be stated that the periodic
behavior has a fluctuation of decrease-increase-
decrease-increase in successive over the decades
under study.

4-Conclusion
Generally, it can be argued that the existence of
three types of precipitation and its changes indicate
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the presence and activity of different synoptic and
local systems in ICCS. More specifically, the

unique geographical location, especially its
proximity to the Caspian Sea, the establishment of
high mountain regions in the south and the complex
topography with the constant movements of the
westerly  winds led to this complexity
(JanbazGhobadi and et al., 2011: 23). Further, the
expansion of Siberian high and the southern
expansion of Iceland low can also be of utmost
importance in the western parts of the Caspian
region (Masoudian, 2011: 22 and Qashgaei, 1996:
73-74). Moreover, the Black Sea high and the
Mediterranean low also have an impact on the
amount of precipitation in the eastern parts of the
region (Halabian and et al., 2016: 37; Alijaniand et
al., 2008: 47).

Keywords: Recipitation Regime, Precipitation
RegimeChange,Coefficient of Variation of monthly,
Seasonal Index, Caspian region.
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