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This poster presents analysis of significant storm parameters RESULTS
influence on dune erosion size at fourtheen 1-kilometer segments at 2-11-1988 150 For the particular kilometers of the coast 3 classes of storms were
the south Baltic dune coast (Dziwnow Spit). 29-11-1988 I L L[] 76925 distinguished: small (G1), medium (G2) and high (G3). The results are
27-11-1989 7475 shown in Figure 5 (bottom panel). It is clear that the major number of
AREA OF INVESTIGATION 9-12-1989 650 storms causing the greatest erosive consequences are at kilometers 390,
The investigations were carried for 14-kilometer (399-385 km 2-03-1990 1 000 389 and 387. Kilometer 387 is on the eastern side of hard seawall and
Maritime Office) segment of the south Baltic coast. The area 24-12-1991 1142 there the side effects of seawall action converge. Kilometers 389 and 390
of the analysis was mainly dune coasts of Dziwnow Spit, which constitutes 17-01-1992 11 085 are between hard seawall (in the west of it) and groynes (in the east of
only the fragment of the western Polish coast (Figure 1). 57-01-1993 10 049 them), which is an extreme disadvantage causing intensive coast erosion.
km is a natural coast, lacking of any hydrotechnical infrastructure. The 3.01-1995 6 061 km (relatively stable coast), 394 and 396 km (lack of protection).
segment localized in the east of Martwa Dziwna mouth is protected by the 58-03-1995 1400 Analysis of the correlation coefficient value shows (Figure 5 top
variable hydrotechnical constructions and activities, as groynes, seawalls panel) that at almost every kilometer the greatest correlation exists
and artificial beach nourishment. 7-04-1995 22 185 between the sea level and the size of dune erosion, especially in the
31-08-1995 19 195 eastern part of examined coast (391-398 km). Arelatively great correlation
3-11-1995 497 600 coefficient value was found for the protected part (385-388 km), whereas
11-04-1997 113 on the area between hard seawall and groynes the influence of the sea
31-01-1998 2 300 level on the size of dune erosion is relatively insignificant. Similarly, the
51-01-2000 3700 height of the significant wave has great impact in the western and eastern
55-11-2001 - 8920 part of the examined area, and only insignificantly smaller one at 389-391
16 227 km, that is between seawall and groynes. The significant wave azimuth
385 2-01-2002 shows the greatest correlation with the erosion size at kilometers 389 and
ek 21-02-2002 21748 390. In case of the remaining storm parameters, their correlation with the
8-10-2002 2 100 dune erosion size is low. The storm duration time has no significance in
6-04-2003 1 050 most cases; only in case of groynes (391 km) and the western coast area
'.\ 6-12-2003 7 732 (398 km) the correlation is more significant.
-2y 23-11-2004 50 045 Using the classification scheme, dune erosion threshold values
0 — ‘.(\‘\e“ 1-11-2006 60 228 were evolved for the particular storm groups for every kilometer of the
eazywodzie we 31-12-2006 6 400 coast. The results are shown in Figure 4. For the following kilometers: 396,
; 380 kilometer . . .
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Figure 1 Area of investigation .inCIuding kilometrage of the coast, methods of For the purpose of this Study, it was assumed that a Significant %0.2"
protection and representative profiles. storm deemed significant causes noticeable sand dune erosion. §0 1
All collected data concerning the erosion size as well as wave ERe
MATERIALS _ _ _ parameters and storm surge shown in Table 1 have been analysed of
. Forthe described area size of dune erosion per every coast kilometer statistically. Correlation analysis between volume of dune erosion and 2971390 1389 1388 1367 1386 1385
(m’/km) were assembled, as well as storm parameters causing these storm parameters was carried out. Hierarchical cluster analysis using
consequences were defined. _Table 1 Sh(.)WS combinations of the Ward's method, was applied to |dent|fy groups of storms affecting 30 + -t 4 -
parameters used for the analysis. The following parameters were taken particularly kilometer of the coast (Figure 3A). A classification tree was
into consideration: dune volume eroded by every storm (D),the maximum used to identify storm thresholds for dune erosion for each kilometer of the g 25 T | T2
height of the significant wave (H), the direction of the significant wave (A), coast (Figure 3B). All computations were performed using the R package. 3
the sea level (F), and the time of lasting (T) and storm energy (L). Rl 1720
Volume of dune eroded by every storm were estimated on a base of reports A Cluster Dendrogram B A A A I R A 1 JAEEAE RN
from the Maritime Office in Szczecin for the period 1978-2009. . D<2000 %
Sea level data for Dziwnow was estimated using the average values €1 o) S A A 1 A A s B
of the sea levels recorded at Swinoujscie and Kotobrzeg harbours. 5 G3 o
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obtained from WAM model, using wind data from COAMPS model g | G2 <
provided by the Interdisciplinary Centre for Mathematical and £ N G1 D<200.5 0 T 1 1 ] T— 9
Computational Modeling of Warsaw University (ICM) in the framework of | | £ g1°= G3 b
the project HIPOCAS EU. On a base of these parameters the storm " == v SAIAY
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Table 1. Characteristics of the storms that caused dune erosion at every kilometer of SRR RSN SRR TR G1 G2 Legend:
the coast. Hydrotechnical constructions Types of coast
— Figure 3. Example of the claster dendrogram (A) and a classification tree (B) for o m
dune Dune volume (thou m’) Storm | Sea | Storm | Ma |Direction 389 km (results for the remaining 1 km segments are presented on Fig.4 & Fig.5). jetties |[lll groynes [lll T-shape groynes s mound seawal —— coastal dunes
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rS SN IS A ST B ST o e N B T 3000 ¢ . . Figure 5. Top: Correlation coefficients of the volume of dune erosion and storm
s] 60119870 07 07 92 lewo] 20 J2i8] 218 L ¢ V'S 2214 parameters for particularly kilometer of the coast. Bottom: Number of storms
6 2.11.1988 0.2 0.2 96 586 43 1.9 147 . .
7] 2011988 769] 12| 14 [ 35| 48|24 110] 3506 622505 86 134] 73| 195 [e32| 45 [321| 155 2000+ P belong to groups of storms G1, G2 and G3 for partlcularly kilometer of the coast.
8| 27.11.1989 7.5] 0.3 ] 0.4 ] 0.1 1.0 ] 03] 0.3 1.6 ] 05] 1.0] 2.0 126 607 50 2.71 181 0 ‘ ’
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e B B A KR WA o R R R i i 1000/~ o . _Incaseofsignificant storms sea level (F) has the highest impactto the
e e e e e e [ B —% o s+ o o o * 48| |size of dune erosion (D). Next significant is the wave hight (H) and
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7] 7.0.1995] 200] T1] 08 01 [ 0] 05 [10] 77 2 (3907 2] 15 Jeu] m [20] &7 . : . influence of the sea level (F) is slightly higher than at the protected coast.
18] 31.081995] 192 ss[12]34[37[47[07 I - -T-T-T-T-1 46 [503] 88 [a72] 207 Figure 4. Thresholds values between groups of storm for particularly kilometer of Sianificant wave heiaht (H) is slightlv more important for the protected
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T B TORLE R — AR T BT Ere o coast. Significant wave direction (A) is slightly more important for the
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o] IR N TR = R T I S T Impacts and Costal Risk Induced by Extreme Storm Events). The authors would like the D,Z'Wna r_nouth prOteCted,byJett'eS and ha'fd seawgll (388 km), where
28] 6.12.2003] 77 06 | 01 ] o1 [o06] a[12 22| 10| 08 128 | 607 | 38 | 246 | 163 to thank ICM (Interdisciplinary Centre for Mathematical and Computational the hlghest lmpact to the size of dune ergspn (D) IS aIIocgted to the
ETy RIS TS A A AN I I Y I R BTN TR N IS YN T Modelling) for providing wind data for the WAM model calculation, and the Maritime direction of significant wave (A), next to the significant wave height (H) and
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