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AstrA



The main task – is to describe the dynamics of dunes  
relief that depend of winds speed, the interaction between 
eolian surface and wind, the tendencies of dunes moving

Methods:

Multiplex measurements (levelling by cross sections  
and measured and photographed from natural 
markers) were carried out in the summer and autumn 
of 2003 and 2004.



Wind description 2003

• In 2003, the windiest months were those of June and 
August when the maximum gusts reached 17-19m/s and 
even up t 25m/s. The average speed of  wind for the month 
of June was 4,7;5,2 and 5,0 m/s and for the month of July-
4,5;3,6 and 6,9 m/s.

• Starting from August the 2nd, Nida had a drought. It ended 
on the second 10-day period. In August, when the dunes had 
experienced deflation processes, the west winds prevailed: 
15 percent west direction winds and 13 percent west-
northern winds.



• Having conducted the observation in sample soil models 
after the rain, 11.0 mm of rainfall result in 3 percent of soil 
humidity after 3 day period. This kind of surface humidity with 
the speed of wind of more than 6 m/s, the soil becomes 
susceptible to blowing out.

• The last week of June with winds having reached the 
maximum speed of 8-19 m/s, the deflation and accumulation 
processes had taken place. It should be noted that the amount 
of rainfall in June had been near the norm.

• Overall, in 2003 the average speed of wind exceeded the 
norm insignificantly, however, June-October months at the 
seaside were windier than the average data provided. Since 
Klaipeda's MS southeaster side is partly sheltered by the 
growing city, we can conclude that southwester and western 
winds prevail in the Curonian Spit.



• The strongest winds blew in June, up to 15m/s, the same 
pattern in September as well.If we are to compare 2004 
and 2003 data, in 2003 the warm season had a bigger 
number of strong wind. That year, according to average 
strongest winds per day, March was in the lead with up to 
12m/s.

Wind description 2004

• June was not as windy as the previous year, it had some 
rainfall.It should be noted that blowing out did not occur 
in the dunes.

• The blowing out could have taken place in July since the 
rainfall was insignificant and the wind was up to 9-11 
m/s. The west and southwestern winds dominated in 
that month.



• In August and especially in September blowing out could 
have occured with southwestern and western winds 
prevailing. 

• Compared with 2003, the difference is that although in 
both years September was the windiest month, in 2004 
the southwestern winds dominated in that month 
whereas the northeastern winds prevailed in 2003.

• Thus, as we'll see from the research material presented, 
the changes in deflation depression are different.



The distribution of wind speed 2004 
(during March – October)
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Morphological changes in deflation 
depressions and morphometric indices

Depressions are grouped according to morphological 
types:  oval, composite, corridors, wastes, steep slopes.

The 2003–2004 fieldwork data are based on the resul ts of earlier studies from 
1999 on  relief forms of mobile dunes at the Juodkr ant � –Pervalka section 
(Nagliai protected area) .



• Over 50 of such structures are mapped. Deflation 
depressions are mostly located in the western part of the 
Main Dune Ridge and situated northwards from Lydumas
Cape due to prevailing larger altitudes – 35–40 m above sea 
level, when compared to those dominating southwards from 
Nagliai Cape (25–30 m above sea level).

• Those formations were: bare or grass-overgrown banks, 
steep slopes as one of the most dynamic forms, “gates”, 
“corrasional remnants”

• The microrelief of formations was also studied: ripple 
marks, eolian waves, traces of water streams – furrows, turf 
on slopes destroyed by deflation and erosion processes, 
horizontal and oblique textures, etc. Also, it are  describes the 
already formed microrelief and characteristics of erosion and 
deflation processes.



The comparison of changes in deflation basins

2003 october 2004 october

2002 august 2004 october



The comparative characteristic of morphometric
indices changes

Slopes 
• In the investigated territory (near the New Nagliai–to the 

Vinkis Dune ) a clear tendency was revealed – the length 
of the seaward slope (western depression) was the most 
variable during the last four years; whereas the slope 
length towards the lagoon (eastern depression) became 
shorter. 

Banks
• For example, the length of the eastern bank of the 5th 

corridor-like depression was 30 m in June 1999, and 
10.5 m in October 2003. The length of the western bank
of the same depression was 30 m in 2001 m in 2002, and 
34 m in 2003. respectively. 



• Also, the lengthening of western banks about 
4–7 m per year might have been caused by 
eastern winds, because the investigated 
depressions were open to the lagoon. 

• The 5th depression, a corridor located 
opposite Lydumas Cape, is important as 
example of large variety because of its whole 
complex of erosion-accumulation forms – banks 
and the corridor of seaward erosion. Ripple 
marks on the floor of the depression are the 
evidence of strong winds. The ripples are 
perpendicular to the east-west direction. The 
slope open to the lagoon is of accumulative 
origin.



Steps
• Northwards , from this waste towards the 8th one, the 

transition is step- like. In 2003, the width of the step
towards the 9th waste increased by 4 m as compared to 
2002. 

Step in complicated depresion 26 th

2002 august 2004 october



• In 2001–2003, the accumulation bank in the 9th waste , 
on the eastern side and nearer to the step, became 
longer: 17.6 m, 25.5 m and 32.0 m.

• In the strip of the above depressions-wastes,
northwards from the Vinkis Dune, a 300–400 m of the 
blown sand plain are found.

• In the middle of the 14th depression, at the northern 
slope, a bank is located, which according to the 
measurements of 29 August 2002, is 43 m long and 
8 m wide.

• The 24th depression of an impressive size was 
measured in 2002 and 2003, the length of the eastern 
bank being 31 and 34 m , respectively (in 2001 it was 
20 m long). 



“Gate”
• The width of the western “gate” also changed during the 

above period: 5 m and 11.5 m respectively.
• Those 300 m long accumulation formations of the 

depression were formed and transformed by western 
and south-western winds.

• In 2002–2003, (behind the 25th A and 25th )the length 
of the seaward bank increased by more than 15 m.

• In the 27th depression, the length of the seaward 
“gate” changed by 3 m .



Summation 

• The results of measured formations indicated that the most 
variable data were the length and width of banks, and the 
width of ‘gates’.

• The results of measerements illustrates that changes in 
eolian forms in 2001 and 2003 were more marked as 
compared to those in 1999 and 2002.

• The gradient of wind velocity increases at larger slope 
angles and with surface roughness. The wind blowing 
obliquely to the Dune Ridge changes its direction about 30°
in the windward slope and up to 50°in the leeward slo pe. 



Changes in dune shape
(according leveling profiles data )

The changes of surface near Grobšto Cape 1910 – 1965 metais

The changes of surface in New Nagliai 1910 – 1965 met ais.



The eastern slope and crest 
in New Nagliai (2004)

The changes in segment near New Nagliai



The deflation hump near 
Vinkis Dune (2004)

The changes in segment near Vinkis Dune



• Sizeable changes in dune shape occurred in the Main 
Ridge during 2003–2004: In the highest part of the Main 
Ridge – New Nagliai – changes in the position of the 
eolian hump reached about 13 m. Changes in the height 
of the eolian hump ranged from 0.8 to 2.4 m (Fig. 2). The 
same major changes in the position and height of the 
eolian hump occurred in the Vinkis Dune segment.

• The cap of the eolian hump shifted from 4 to 8 m, and the 
hump height changed from 0.8 to 1.6 m. The greatest 
geodynamic changes in the eolian hump took place in the 
‘gate’ between the segments of the Nagliai and Vinkis
Dunes.

• The hump position shifted by 12–30 m in the direction of 
the Curonian Lagoon and hump height changed from 0.6 
to 2.1 m (Fig. 3). The smallest changes in the dune shape 
appeared in the lower part of the Main Ridge – Nagliai
Cape. The position of the eolian hump cap moved from 3 
to 5 m and the hump height changed from 0.3 to 0.6 m .



Summation 

The regularities of the wind interaction with the l and 
surface have to be defined and studied, which might  help 
for transformational prognosis of eolian relief form s. 
According to the data of specified duration, a prel iminary 
area of deflation depressions might be marked with a 
different surface relief and size of forms. A terri tory also 
might be subdivided into areas according to the 
qualitative influence of deflation-accumulation pro cesses 
preliminary assessed on the basis of insufficient 
observations.
A complex evaluation of dune shapes and changes in the 
deflation depression enabled to distinguish differe nt 
geodynamical segments of the Main Ridge.



The measurements of wind speed depresion 14th
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1. Wind velocity measuring according to a given meth odical pattern show 
the influence of dune and basin morphology and frag mentary influence of 
surface moisture on blowouts. This could serve as a  basis for 
development of the model of possible Aeolian surfac e changes. The 
presented literary material shows the importance an d scope of this kind 
of investigations in other regions.

2. In July, the wind velocities at the bottom of the  reference basin are by 2.7 
times greater that on the slope of the southern exp osition and by 1.1 
times greater than on the slope of the northern exp osition. Most intensive 
deflation processes take place in the basin bottom and in the northern 
slope as well as near such morphological forms as “g ates” and “stairs”.

3. In October, when winds are weaker than in July (b y about 1.5–2 times), 
their influence on the bottom and slope erosion red uces. Yet the joining, 
shift and overgrowing of the swells and changes of the surface 
roughness indicate that considerable morphological changes had taken 
place. This, in its turn had affected the wind fiel d. Further extended 
measuring would help to draw isotachs and have a mor e comprehensive 
view of the changes of eolian surface.

Summation
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• Compared with 2003, the difference is that although in both 
years September was the windiest month, in 2004 the 
southwestern winds dominated in that month whereas the 
northeastern winds prevailed in 2003.

• Thus, as we'll see from the research material presented, the 
changes in deflation depression are different.

• The results of measerements illustrates that changes in 
eolian forms in 2001 and 2003 were more marked as 
compared to those in 1999 and 2002.

• The results of measured formations indicated that the most 
variable data were the length and width of banks, and the 
width of ‘gates’.



• It has  been determined that presently the rate of dune 
moving to the east is 0.9 m/year; this predetermines the 
lowering of the Main dune ridge. Slow movement of the 
upper edge of the slope to the east  0.4-1.0 m/year is the 
main tendency odf dynamics of the western slope of the 
Main dune ridge.

• Deflation rate in 2003-2004 was up to 1 m. This year 
greater degradation (flattening) of the eastern banks was 
noticed in deflation furrows, which could be predetermined 
by more frequent repeatability of the western winds than in 
2003. It has been howing the regime of wind speed and 
direction on March-October in 2004. 



• Special measurements in choosing depression shows 
that exposition of the slopes, banks and the existing 
“gate” have influence on the wind field.

• The territory also might be subdivided into areas 
according to the qualitive influence of deflation 
accumulation processes processes.

• The reguliarities of the wind interaction with the land 
surface help for transformational prognosis of eolian
relief forms. 



AstrA

Thank for attention and love to Dunes and Winds…


