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Goal:

The objective of this study is analysis of coastal changes and
forecast climate fluctuatation impact on the coastal dynamic and
ecosystems in Latvian terrestrial waters of the Baltic Sea, to describe
the quality and biological diversity of the sea environment, marine
resources and service for its sustainable use.



Phase 2 tasks of WP4:

1. Systematization of published and archived materials (like maps and
plans) of the 20t century and preparation of the coastal processes
(erosion) digital maps.

Systematization of historical cartographical and bathymetry plans, maps
and estimation the coastal zone changes (retreat, accretion) in Latvian
harbors.

2. Estimation and characterizing of coastal geological processes in the 20™
century.

Determination of changes in coastal erosion and accumulation zones
recording of hydro — technical activities (harbors, coastal protective
structures), and estimation of their influence of the coastal dynamic.

3. Creation of the maps of coastal erosion and accumulative processes in
the 20" century. Preparing the maps of maximal coastal retreat and
accretion zones in Latvia: the map of coastal geology (coastal typology)
and the map of maximum sea — water levels (storm surge levels)
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Phase 2 results

Task 1:

Investigations of coastal geomorphology in Latvia and first substantial
scientific articles or monographs on this topic appeared only in the 50s
and 60s of the 20t century.

These publications was descriptive and they did not include measured
data and calculations.

Maps are generalized and cartographically distorted (majority of the
area belonged to the soviet time secret zone)

The review of historical data allowed to produce several digital maps:

Latvian coastline dynamic during the last 2500 years

Coastal processes of the gulf of Riga in the 50ies of the 20th
century

Coastal erosion in hurricane of 1969

Periodicity of the Baltic coastal erosion and accumulation
processes (1956 — 1987)

Coastal processes of Latvia at the beginning of 80ies of the 20"
century
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Apziméjumi
Péclitorina dominéjusie krasta procesi

’ mainiga dominante
’ lidzsvars + tranzits
| O™ aumuiscyamazsvars

v ’ Intensiva akumulacija



Juras krasta procesi 1980-to gadu beigas (Rigas Iicis)

Apzimé&jumi
Krasta procesi 1980-to gadu beigas

™ Dinamiskais idzsvars ar epizodisku priekskapas eroziju (1)
™ Dinamiskais lidzsvars ar vaju akumulaciju priekskapu josla (2)
& Dinamiskais idzsvars ar ilgstosi neaktiviem stavkrastiem (3)

™= pamatkrasta erozija (4)
™ Priekskapas erozja (5)
~ Vaja sanesu akumukacija (7)

" ™ Meérena sanesu akumulacija ar iztektam priekskapam (8)
’ levBrojama sane3u akumulacija pludmalé un priekskapu josla (9)

Rigas Iicis

Kartografiskais

rnat GIS
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Results

The earliest land topographical measuring plans (1935 — 1938) at scale
1:5000 and 1:2500 and soviet topographical maps produced in the 80ies
(scale 1:10000 have been analyzed

The review of maps and plans give an opportunity to determine coastal
changes (retreat, accretion) during the last 50 — 60 years (1935 — 1990)

Based on comparison of these maps, the graphs of the change of Latvian
coast have been produced.

Long — term mean and maximal rates of coastal erosion calculated



Baltijas jdras krastu izmainas (1935. - 1990.)
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Results

Assessment of the coastal processes that took place during the last 15
years was based on the long — term coastal geological processes
monitoring data and mapping of the coastal erosion cells after storms

Results of these studies are presented in the maps:

Coastal change and modern processes of the Gulf of Riga (1992 —
2007)

Coastal change and modern coastal processes of the open Baltic
(1992 — 2007)

Coastal geology (types of the coast)

High erosion risk coastal segments

Coastal erosion in the storms of' November 2001
Coastal erosion in the hurricane January 8/9, 2005
Coastal erosion in storm January 15, 2007

Latvian harbors activities and sediment loss

Local factors determined coastal erosion
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= pamatkrasta atkapsanss <10 m
s pamatkrasta atkdpSands 11-20m
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G.Eberharda kartésanas dati

Kartografiskais pamats: GIS Latvija (SIA "Envirotech”)
z

5?'5{0’"

@ Apzimé&jumi

o Masdienu krasta procesi (vienkarSots) == ::— .

> — Mew — :— :

,;" §eologiska uzbave T _' s

A kods s 4p — 1
i — s 5 m— 802
\\ — — 52 8c3

> 3a — G —Sd

Q —

S5T'ON
i

1 - Devona nogulmmale ar planu (1 = 1,5 m) Kvartara nogulumu segu;
2 - Devona nogulumiei ar 2 — 5 m biezu Kvartara nogulumu segu;

|
|+ Kvartara nogulumu stavkrasti;
{komplio&r.a geolofiska uzblve)
3a - starpledus laikmeta ]L‘uras nogulumi rnor!nas smilémals, smilts un grants ar ofiem,
ktlra:

slanu
3b - eolie un pludmales mguluml
3b1 - eclie un f
3c - eclie un mras noguluml
3d - mor&nas smilsmala pamatne, virs kuras eolie un pludmales nogulumi;
3e - Baltijas ledus ezera un eclie nogulumi;
Q_,aai—eolle.mras.,' dmales un lagdnu nogulumi;

| 4a - morénas smildmals ar planu eolo un pludmales nogulumu segu;
. |4b - mor&nas smildmals, Baltijas ledus ezera nogulumi un plana eolo un
o |pludmales nogulumu sega;

ie augsnes

~ |5 - juras, pludmales un eclie nogulumi;
5a - jiras, pludmales un eolie nogulumi ar izpdstu krasta kapu;
5b - pludmales, eclie un laginu nogulumi;
Ga - laglnu nogulumi;
- |6b - laginu nogulumi ar eclo nogulumu segu;
7a - smilgaini jdras, pludmales un eolie nogulumi ar apraktajiem augsnes horizontiem; -

9 ‘ 7b - joras un pludmales nogulumi ar planu eolo nogulumu segu; |
- LEZENIE KRASTI
= 8a - smilsainie eclie, pludmales un jdras nogulumi (plasa pludmale un priek$kdpas), =
- |8b - smilzaini-ojainie jOras, pludmales un eolie nogulumi (jaukta materisla pludmale un priekékapa);
)

a3l Bc - jaukta materidla jdras, pludmales un eclie nogulumi ($aura vai |oti Saura pludmale
‘ Bc1 - jaukta materidla joras p un eclie nog i (Saura un lerase); ﬂ
m - jaukta materidla jOras, pludmales un eclie nogulumi (joti saura dalgji alzauguan pludmale,

nav priekskapas),
( Bc3 - jaukta materiala joras, pludmales un eclie nogulumi (randu plavas, sikas sezonalas lag
Bd - smildainie jdras, pludmales un eolie nogulumi (plada pludmale, priekSkapas,
paraldlds k3pas un krasta kpu gréda),

CITI
9 - maksigi ipringti krasti.
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Krasta erozija 2005. gada 8. un 9. janvart vétra "Gudrun" (RTgas licis)
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Dragged sediment volume
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+1,34

+1,64

coastal sections
—oemes 1. Vidzeme coast
veueres 2. Southern coast
vireees 3. Kurzeme coast
vaneees & Irbe strait coast
....... 5. Baltic proper coast
erosion risk (simplified)
— lOW
mmm Medium
s high
highest registered storm surge level (m)
+1,7a 1900 - 1999
+1,53 2000 - 2006
20-30 max coastal retreet during single storm event (m)







Scientific and economic significance of results:

Quantitative data on distribution of the coastal retreat and erosion rates
were obtained fore the first time in Latvia

The new data will be used to prepare a series of maps depicting Latvian
coastline changes and coastal processes during the 20th century and, in
particular, the recent 15 years (1992 — 2007)

In addition the maps will illustrate the coastal erosion that took place during
separate strong storms (2001, 205, 2007) at different wind climate and
storm surge levels in sites with varied coastal geology and expose

These maps will describe the local factors determining the coastal erosion
risk

In 2008 these maps will be prepared and published as an atlas “Coastline
change and modern coastal processes in Latvia” (27 maps)

The results obtained in second phase of the work will serve as a basis for
the phase 3 (2008), focusing on the coastal erosion forecast, flooding
risks of low — lying coastal areas, risk assessment fore the future 30 —
50 years, under an impact of the climate change



WP 4 tasks fore the 3th phase (2008)

Continuation of mapping of the coastal changes and measuring of coastal
erosion after the winter storms of 2007/2008

Finalization of mapping and estimation of efficiency of coastal protective
structures (open Baltic coast) and preparation of digital map

Preparation of coastal erosion forecasts fore different climate change
sceneries. Preparation of digital maps for coastal administrative units
that could be used fore planning and management purposes

Adaptation of EU erosion criteria fore conditions of Latvia, design of tailor —
made methodology fore risk assessment.






