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The East Black Sea region of Turkey exhibits a
highly variable hydroclimate character related to

its physical complexity. This research aims to ==
understand the hydroclimatology processes that ‘ '
cause this spatiotemporal variability across the e
East Black Sea region. Such knowledge cab

contribute to sustainable management
freshwaters in a changing climate.

Hydroclimatology

of Ea

‘ [Air-mass Climatology

Spatial

SPECIFIC OBJECTIVES:

1) to classify the annual flow regimes based on seasonality and magnitude;
2) to assess the climate characteristics across the study area;

to investigate long-term change and trends of hydroclimatological variables;
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This poster summarises the research project

(Figure 1) and some preliminary results.
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Figure 2. General geographic position of the study area and the
locations of stations.

DATA:

Required secondary data were obtained
from the State Meteorological Service (DMI),
Electrical Power Resources Survey and
Development Administration (EIEI) and the
State Hydraulic Works (DSI) of Turkey.

The selected stations were determined
considering the location on basin,
observation period and to provide even
spatial coverage across the study region.
The selected stations have + 25 years of
continuous data.

PRELIMINARY RESULTS:

Four different precipitation regimes were
identified for East Black Sea region by
running Cluster analysis- Ward’s method.
Regime A, B and C is specified for the
inland part of the region (Figure 4). There
are important differences in annual cycle
of precipitation regimes. December peak
(A) is only observed in Artvin. May peak
(B and C) regime is specific for the
southern part of the mountains. Regime D
implies the characteristics precipitation
regime of coastal part of the region with
the rainy autumn, and October peak
(Figure 4).
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Figure 1. The conceptual model of research project.

STUDY AREA:

The study area located in northeastern Turkey, specifically the East Black
Sea mountains (Figure 2-3). This region is characterized by low annual
mean temperature (12°C; Tirkes et al., 1996). The precipitation regime of
the region is controlled mainly by the large-scale pressure systems (Tatl
et al. (2004) with maximum precipitation from May to October (Sen &
Habib, 2000). The rivers, which rise on the northern part of the mountain
range, are relatively short in length and drain into the Black Sea with a
parallel drain network. The Coruh River, which is located in the southern
part of the mountain range, is a long river and has a complex drainage
system with many tributaries. Maximum flows occur in spring (Atalay and

Mortan, 2003).

4) to explain the correlations between streamflow and climatic components;
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5)to elucidate the connections between streamflow and atmospheric
oscillations; and

6) to illustrate the regionalisation patterns across the study area.

Figure 3. Photographs from some rivers and gauging stations (st): (a) Firtina River Topluca St.;
(b) Oltu River — Ishan St.; (c) Goruh River — Peterek St.; () Harsit River — Eymur St.. (Summer
term fieldwork which held on between 27 June-05 August 2008).

METHODS:

Research

Method

Regimes

Spatial distribution
pattems

streamflow, precipitation,

snowdepth, air temperature

Wavelet Anlysis

Canonical Correlation Analysis
Li n

Table 1.Methodological approaches of study and
proposed methods.
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Figure 4. Annual precipitation variations of different regimes in East

Black Sea region.

The methodological approaches which are addressed to achieve the research objectives can be
grouped into three classes:

1- Regime characteristics: annual flow regimes classification;

2- Air-mass climatology and spatial variability of hydroclimatological components: spatial pattern of
climate variables to identify climate characteristics of study area; trend detection of variables to
indicate climate change impact;

3- Hydroclimatological correlations and linkages: spatial correlation and relationships between
river and climate variables.

Table 1 presents the data and proposed methods to meet the specific objectives.

Winter temperature indicates a statistically %ﬁw\%@%
significant, strong decreasing trends F :

(Figure 5).

Figure 6. Trends in winter total
precipitation seri i di
the values of u(f) (-+-) and u/() (—)
statistics from the sequential analysis of
Mann-Kendall rank correlation method,
with critical value of +1.96 ....) at the
.05 lovel of significance in accordance

Seasonal precipitation totals were specified
by non-significant decreasing trend in T
winter, and increasing trend for other

seasons (Figure 6). - .

Figure 7. Trends agesof
‘mean stroamflow series at stations.
according the values of u(f) (-+) and u/(f)

Flows exhibit an increasing pattern in all
seasons, except summer. A statistically
significant trend was only detected in winter
flows of Camlik River (Figure 7).

) g
analysis of Mann-Kendall rank correlation H
‘method, with critical value of £ 1.96 ....) s

at the 0.05 level of significance in
accordance with Gaussian distribution.

Figure 5. Trends in winter averages of (6

mean temperature series at stations.
according the values of u(f) (+-) and u/(1

Initial assessments of the long-term
changes and trends in mean temperature,
total precipitation and mean streamflow
series were performed with Mann-Kendall
rank correlation test by using the

FUTURE RESEARCH:

1.Assessing the climate characteristics over the study area;

(—) statistics from the sequential

analysis of Mann-Kendall rank correlation

method, with critical value of £ 1.96 (....)
at the 0.05 level of
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stations on the northeast coast.

2.ldentifying linkages between atmospheric oscillations and streamflows;
3.Classifying flow regimes of the study area;

4.Defining spatial pattern of hydroclimatic variables over study area;
5.Detecting secular changes and trends in time series;
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