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The Curonian Lagoon is the biggest fresh water basin in
Lithuania influenced by the exchange of the fresh water of
Nemunas and other smaller rivers’ and saline water of the Baltic
Sea. The lagoon ecosystem is influenced by fresh and brackish
water masses. The lagoon water balance elements have been
influenced by anthropogenic activity and climate change.

Task of this research is to forecast the changes of water balance
elements in the 21 century according to Global Climate Models
(ECHAMS and HadCM3) and greenhouse gas emission
scenarios (A2, A1B and B1).

METHODSAND DATA

The long-term water balance of the Curonian Lagoon (Fig. 1)
(further referred as Lagoon) has been calculated applying the
following equation:
(Qu+P-Z) +(Q—Qy) =+AV

where Q — river inflow to the Lagoon; P — precipitation on the
surface of the Lagoon; Z — evaporation from the Lagoon; Q; —
inflow from the Baltic Sea to the Curonian Lagoon; Qy —
outflow from the Lagoon to the Sea; AV — change in the volume
of the Lagoon.
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Fig. 1. Baltic Sea and Curonian Lagoon across Lithuania.
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The delta change approach is used for determination of daily
meteorological input data to hydrological models.

RESULTS

Changes of river inflow to the Curonian Lagoon. The annual
Nemunas river runoff will decrease in the whole calculated period in
comparison with the baseline period: in 2011-2040 — by 9.6-23.1%,
in 2041-2070 — by 12.3-31.0% and in 2071-2100 — by 17.8-37.4%
(Fig. 2a). According to all climate change scenarios, the
redistribution of the Nemunas river runoff will occur in the 21st
century. The spring floods will decrease slightly in 2011-2041,
whereas the spring floods will disappear in 2071-2100 according to
all climate scenarios. The maximal flood discharge values will
decrease intensely. The winter season runoff will increase mostly in
February, whereas the spring season runoff will decrease mostly in
May.

Precipitation to the Curonian Lagoon and evapor ation from the
Lagoon. According to the six climate change scenarios, the amount
of precipitation in winter and spring seasons will gradually increase
(4.8% and 3.9%) and in summer season will decrease (5.2%) (Fig.
2b). The most considerable differences of evaporation, in
comparison with the baseline period, are identified in winter
seasons, while the differences in spring and summer seasons are
smaller (Fig. 2¢).

Outflow from the Curonian Lagoon to the Baltic Sea and inflow
from the Sea to the Lagoon. Water exchange via the Klaipeda
Strait was calculated according to the scenario in which the water
level of the Curonian Lagoon will rise 4.02 mm/m in the 21st
century. In the periods 2011-2040, 2041-2070 and 2071-2100, the
outflow from the Lagoon into the sea decreased respectively 8.9%,
12.5% and 13.7% in comparison with the baseline period. In the
periods of 2011-2040, 2041-2070 and 2071-2100, the inflow into
the Lagoon will exceed the inflow of the baseline period by 13.1%,
23.2% and 36.2%, respectively. The largest increase of inflow into
the Lagoon will be observed during the months of spring and
autumn seasons. These changes will be determined by the increase
of water level of the Baltic Sea in the 215 century, as well as by the
decrease of river inflow into the Curonian Lagoon, particularly in
spring season.

CONCLUSIONS
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Fig. 2. The average monthly river inflow into the Curonian Lagoon (a),
precipitation to the Lagoon (b), and evaporation from the Lagoon and
temperature (c) according to six climate change scenarios in the periods: 1—
baseline, 2— 2011-2040, 3—2041-2070, 4- 2071-2100.
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*Considerable changes of the Curonian Lagoon water balance are forecasted in the 21t century. The increase of weather temperature and changes in precipitation will influence the water balance elements of the Lagoon. The inflow of the Nemunas River
into the Lagoon will be 20.4% smaller than the inflow of the background period (1961-1990). The distribution of inflow during the years will change considerably: in the winter season, the inflow will increase up to 5.4%, while in the spring, summer and

autumn seasons it will decrease up to 40.5%, 1.7% and 21.8%, respectively, in comparison with the baseline period.

*Evaporation from the Lagoon will increase up to 25.1% in comparison with baseline period because of increasing weather temperature. The amount of precipitation will increase marginally (up to 3.8%). Outflow from the Lagoon to the Sea will decrease
up to 16.6%, while inflow from the Sea into the Lagoon will increase up to 39.7%. These changes appeared as a consequence of climate change, but the increase of inflow from the Sea to the Lagoon can be linked to natural-anthropogenic factors
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