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DIRECTION OF LOCAL MORPHO-SHAPING WINDS AT NORTH-
WESTERN SHORE OF OLKHON ISLAND ON BAIKAL

Chak W. A., Kozyriewa E. A., Szczypek T., Wika S. Kierunki lokalnych wiatréw morfotwérczych na pélnocno-za-
chodnim wybrzezu Olchonu na Bajkale. Na podstawie pomiardw azymutéw pochylenia drzew znieksztatconych przez
dominujace wiatry oraz azymutow osi morfologicznych wspodtczesnych wypuktych i wklgstych form deflacyjnych, dokonano
proby rekonstrukcji lokalnych kierunkow wiatrow rzezbotworczych na pdtnocno-zachodnim wybrzezu wyspy Olchon. Ana-
lizy przeprowadzono w czterech stanowiskach: Bolszoj Chuzir, Charancy, Utan-Chuszin i Piesczanoje. Stwierdzono dwu-
dzielno$¢ kierunkow wspomnianych wiatrow. Uzyskane wyniki sa bardziej szczegdtowe, niz rezultaty klasycznych pomia-
réw na stacjach meteorologicznych.

Xak B.A., Kozbsipesa E.A., Hlunex T., Buka C. HanpasJjieHnsi MecTHbIX pesibedo(opMUPYIOIINX BETPOB HA ceBepo-3a-
nagHoM nodepexne 0. Oabxon Ha Baiikaige. Ha ocHOBe m3MepeHH a3uMMyTOB HAKJIOHA JIEPEBHEB, NC(POPMHUPOBAHHEIX
peo0iIaJalouMy BETPaMHy, a TaKKe a3UMYTOB MOP(OJIOTHUECKUX OCEil COBPEMEHHBIX MOJOKUTENIBHBIX ¥ OTPHLATEIIBHBIX
nedUoHHBIX (OpM, BBINOJHEHA IONBITKA PEKOHCTPYKIIMH JIOKAJIBHBIX HAIpaBiIeHHH peiabeohOpMUPYIOIIUX BETPOB Ha
ceBepo-3anagHoM nodepexxbe octpoBa OnbxoH. McenenoBanus npoBeeHsl B YeThlpex MyHKTax: bonbmoi Xysxup, Xapas-
ubl, YnaH-XymuH 1 [lecuanoe. YcTaHOBIEHO 1Ba OCHOBHBIX HalpaBiIeHUs YIIOMSIHYTBIX BeTpoB. IlonydeHHble pe3yabTaThl
SIBISTIOTCS O0JIee IeTaNbHBIMU, €M PE3yJIbTaThl KIACCHIECKHX N3MEPEHHH HAa METEOPOJIOTHIECKHX CTAHIIMSX.
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Abstract ;7 E I
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100 km
On the basis of measurements of azimuths of inclination A / {
of trees deformed by prevailing winds and azimuths of / ;})
morphological axes of contemporary convex and conca- Okhongga Peschanka
ve accumulation and deflation landforms, the attempt to Ikutsk =2 Ulan-Khushin
reconstruct local directions of relief-shaping winds at the Q\;/—f Kharantsy
north-western shore of Olkhon Island was made. Analy- Bolshoy Khuzhir

ses were carried out in four sites: Bolshoy Khuzhir, Kha- Maly Khuzhir

rantsy, Ulan-Khyshin and Peschanoye. Direction duality
of the above-mentioned winds was stated. Results obtai-
ned are more detailed than results of classic measure-
ments made at meteorological stations.

Sem Sosen
0 10 km

INTRODUCTION

Fig. 1. A — Location of Olkhon Island and B — location of
fields of wind-blown sands (1) on Olkhon against a back-
ground of steppe (2) and taiga (3) distribution

Characteristic elements of low landscape of the north-
western shore of Olkhon are aeolian sands, shaped in
a ff)rm (,)f old, fixed, and — most of all — contempo- Rys. 1. A — Lokalizacja wyspy Olkhon oraz B — lokalizacja
rarily wind-blown dune landforms (AGAFONOV, 1975, p6l rozwiewanych piaskéw (1) na Olchonie na tle rozmie-
1990; TAISAEV, 1982, 1994; ABALAKOV, KUZMIN, szczenia stepow (2) i tajgi (3)

SNYTKO, 1989; AGAFONOV et al., 2001; LISAKOVA,

2008). Among main fields of wind-blown sands one Kharantsy, Ulan-Khushin and Peschanoye (WIKA,
should number (from the south-west towards the SNYTKO, SZCZYPEK, 1997; fig. 1).

north-east) the following ones: Sem Sosen, Yalga, Ma- The reason of contemporary mobility of aeolian
ly Khuzhir, Bolshoy Khuzhyr, and often passing over sands on Olkhon is the anthropogenic interference into
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the natural environment: excessive taiga cutting and in-
tensive cattle and sheep breeding. Sand mobility is he-
re favoured by very low annual precipitation sum —
about 200 mm (Baikal..., 1993).

Location and shape of the above-mentioned sand
fields betoken that they were and are in general sha-
ped by winds blowing from north-western sector. But
observations of different aeolian landforms within the-
se fields as well as trees deformed by wind distinctly
indicate that directions of blowing morpho-shaping
winds are quite diversified here.

This study focuses on paying attention to local
wind directions having morphogenetic importance at
the north-western shore of Olkhon (a case study of si-
tes: Bolshoy Khuzhir, Kharantsy, Ulan-Khushin and
Peschanoye; fig. 1).

METHODS OF INVESTIGATIONS

To realize the task set in every site at least 100 mea-
surements of azimuths of inclination direction of ran-
domly selected tress (there are exclusively Scots Pine
Pinus sylvestris and Siberian Larch Larix sibirica)
and directions of morphological axes of randomly se-
lected convex and concave deflation and accumula-
tion landforms were made. On this basis — applying
method described by MYCIELSKA-DOWGIAELO (1980) —
directions of local winds of morpho-shaping signifi-
cance were determined. These directions were com-
pared with data taken from meteorological year-books
(Spravochnik po klimatu..., 1967, 1971).
Determination of predominating directions of lo-
cal winds on the basis of bended trees is applied since
a long time (e.g. DANIKER, 1923; SOKOLOWSKI, 1927;
KRYGOWSKI, 1935; KoT, 1985; PEELKA, 1994; PUL-
WERT, 2005). Measurements of azimuths of axes of dif-
ferent aeolian deflation and accumulation landforms
are of similar significance. They were also applied on
Baikal (Szczypex S., 2004; KHAK, SZCZYPEK S.,
SzczYPEK T., 2006; SNYTKO, SZCZYPEK S., 2006).

RESULTS OF INVESTIGATIONS

Official meteorological information, referring to wind
directions on Olkhon, and graphically presented on
maps in Atlas volneniya... (1977) and in Atlas of Bai-
kal (Baikal..., 1993) show, that north-western and
western winds predominate here. Applied in the given
study table data, presented in meteorological year-
books, refer to Khuzhir site, located in the middle
part of the shore analysed. Considering its location and
topographic conditions, it seems to be representative
for the area discussed. On the basis of data mentio-
ned, wind direction roses were constructed, referring
to the periods 1947-1960 (Spravochnik po klimatu...,
1967) and 19561965 (Spravochnik po klimatu..., 1971).
Both roses (fig. 2A, B) have slightly different shapes.
But they betoken, that winds blowing from widely un-
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Fig. 2. Wind roses for Bolshoy Khuzhir site:

A — for the period 1947-1960 (after Spravochnik..., 1967),
B — for the period 1956-1965 (after Spravochnik..., 1971)
Rys. 2. Roze wiatrow dla stacji Bolszoj Chuzir:

A — dla okresu 1947-1960 (wg Spravochnik..., 1967), B —
dla okresu 1956-1965 (wg Spravochnik..., 1971)

derstood western sector (about 47% and 40% respec-
tively) prevail over winds from the eastern one (about
32% and 38%). So they are predominant. This infor-
mation does not answer the question in relation to mor-
pho-shaping significance of winds from this or other
direction. Therefore, we will present below results of
analyses of trees and aeolian landforms in this area,
which was above mentioned.

Bolszoy Khuzhir site
Measured trees are deviated from the perpendicular he-

re from 3° up to 35° (inclination up to 20° predomi-
nates — 87,5% of cases — photo 1), whereas azimuths

Photo 1. Pines bended by wind in Bolshoy Khuzhir site
(phot. by T. Szczypek)

Fot. 1. Sosny pochylone przez wiatr w stanowisku Bolszoj
Chuzir (fot. T. Szczypek)

of their bending — together with azimuths of landform
axes — are included in the wide interval 83-227° (fig. 3).
It betokens the contribution of morphologically active
winds blowing from directions 263—47°. The outline
of rose of directions of tree inclinations and azimuths
of landforms axes can be divided into two unequal
parts: smaller (26% of cases) with predominant winds
from directions 263-316° and larger (74% of cases)



Fig. 3. Bolshoy Khuzhir site: azimuths of tree inclination
and directions of morphological axes and reconstructed di-
rections of predominant relief-shaping winds (1 — major, 2 —
secondary)

Rys. 3. Stanowisko Bolszoj Chuzir: azymuty pochylenia
drzew i kierunkow osi morfologicznych oraz zrekonstru-
owane kierunki dominujacych wiatréow rzezbotworezych (1 —
gtownych, 2 — drugorzednych)

with predominating winds 316-47°. Mathematical-
statistical analyses indicate that in Bolshoy Khuzhir si-
te the main morpho-shaping role is played by winds
from direction 351,6°, whereas secondary — from the
direction 291,8° (these directions differ from each
other of 59,8° — fig. 3).

Kharantsy site

In this site trees disturbed by wind were measured ex-
clusively. Actually there are not any distinct aeolian
landforms here, which can fulfill criteria for the men-
tioned measurements. Therefore, the trees analysed are
deviated from the perpendicular from 3° up to 17°
(photo 2), at the same time it is worth stressing that

Photo 2. Larches bended by wind in Kharantsy site (phot. by
T. Szczypek)

Fot. 1. Modrzewie pochylone przez wiatr w stanowisku Cha-
rancy (fot. T. Szczypek)

inclination up to 10° predominates (86%). Azimuths of
inclination directions of these trees are included in the
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interval of 122-253° (fig. 4). In connection with it mor-
phologically active winds blow here from directions
302-73°. The outline of rose of azimuths of tree incli-
nation is moderately uniform. Therefore it is possible
to state, that average direction of morpho-shaping winds
amounts here to 348,5° (fig. 4).

Fig. 4. Kharantsy site: azimuths of tree inclinations and recon-
structed directions of predominant relief-shaping winds (1)
Rys. 4. Stanowisko Kharantsy: azymuty pochylenia drzew
oraz zrekonstruowane kierunki dominujacych wiatrow rzez-
botworczych (1)

Ulan-Khushin site

Trees disturbed by wind are deviated from the per-
pendicular here from 3° up to 28° (photo 3), at the sa-

Photo 3. Larches bended by wind in Ulan-Khushin site
(phot. by T. Szczypek)

Fot. 3. Modrzewie pohylone przez wiatr w stanowisku Ulan-
Chuszin (fot. T. Szczypek)

me it is worth stressing that inclinations up to 10° pre-
dominate — 71,8% (up to 20° — 93,7%). Azimuths of
directions of tree inclinations and directions of axes
of aeolian landforms are included in the interval: 80—
199° (fig. 5) what means, that morphologically active
winds blow here from directions 260-19°. Rose of di-
rections of tree inclinations and azimuths of landform
axes — similarly to Bolshoy Khuzhir — can be divided



into two parts: smaller (38,3% of cases) with predo-
minant winds from directions 260-315° and larger
(61,8% of analysed cases) with winds from direction
315-19°. Because of it, the calculations indicate, that
main morpho-shaping winds blow here from the avera-
ge directions 330,8°, whereas secondary winds — from
direction 298,7° (the difference in directions amounts
to 32,1° — fig. 5).

330,8°

Fig 5. Ulan-Khushin site: azimuths of tree inclinations and
directions of morphological axes and reconstructed direc-
tions of predominant relief-shaping winds (1 — main, 2 — se-
condary)

Rys. 5. Stanowisko Utan-Chuszin: azymuty pochylenia drzew
i kierunkéw osi morfologicznych oraz zrekonstruowane kie-
runki dominujacych wiatroéw rzezbotworczych (1 — gtow-
nych, 2 — drugorzednych)

Peschanoye site

The shape and location of field of wind-blown sands
betoken, that it has originated under the influence of
generally understood north-western winds. But measu-
rements made in this site indicate, that local directions
of morpho-shaping winds are slightly other here (Ko-
ZYRIEWA, SZCZYPEK, TRZCINSK1J, 2008). Results of
observations, after statistical processing show, that in
Peschanoye site north-eastern and north-north-wes-
tern winds are of morpho-shaping significance. Direc-
tions determined on the basis of measurements of trees
are equal (contribution of 50%): winds deforming tree
habit blow from directions 42,9° and 337,3°. In the
case of reconstruction on the basis of landform axes it
was stated, that winds from the direction of 32,3° de-
cidedly predominate here (85,7% of cases), whereas
winds blowing from the direction 352,6° are of se-
condary importance (only in 14,7% of cases). Tree
deviation from the perpendicular is included in the in-
terval 3—30° (photo 4). Inclinations up to 10° predo-
minate (65%, up to 20°-90%). Taking into account
the generalised rose (fig. 6) it is possible to state, that
azimuths of directions of tree inclinations and direc-
tions of landform axes are included in the interval
128-250°, therefore active winds blow here from di-
rections 308—70°. Duality of azimuth rose betokens that
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in Peschanoye site winds from the direction 31,5°
(72,0%) are of main significance in the shaping of
aeolian relief, while winds from the direction 340,4°
are distinctly of secondary importance (28% of cases
— fig. 6). Therefore, the difference between both an-
gles amounts to 50,9°.

Photo 4. Pines bended by wind in Peschanoye site (phot. by
T. Szczypek)

Fot. 4. Sosny pochylone przez wiatr w stanowisku Piescza-
noje (fot. T. Szczypek)

Fig. 6. Peschanoye site: azimuths of tree inclinations and di-
rections of morphological axes and reconstructed directions
of predominant relief-shaping winds (1 — main, 2 — secon-
dary)

Rys. 6. Stanowisko Piesczanoje: azymuty pochylenia drzew
i kierunkéw osi morfologicznych oraz zrekonstruowane kie-
runki dominujacych wiatrow rzezbotworczych (1 — gtow-
nych, 2 — drugorzednych)

FINAL REMARKS

Presented results of analyses made at the north-wes-
tern shore of Olkhon indicate two directions of influ-
ence of morphologically active winds, blowing from
the open surface of the Small Sea Strait: statistically
reconstructed predominant directions are included
within general interval 291,8°-31,5°, therefore they
differ of 99,7°. Morpho-shaping role of reconstructed



wind directions is not identical, although there are no
rules for that, if more northern or more western winds
are of larger importance. It certainly results from lo-
cal conditions of terrain relief and the shape of sho-
reline as well as from the presence or lack of more
compact forest complexes.

Reconstructed morpho-shaping wind directions
on Olkhon are clearly different from those at central-
eastern shore of Baikal (SNYTKO, SZCZYPEK S., 2006).
In the last case in every from three analysed sites dual
character of direction of wind influence is more rea-
dable; statistically determined predominant winds are
included in the interval 240,3°-308,6° (difference in
directions is almost 1/3 smaller: 68,3°), in every case
north-western winds are of more essential morpho-
shaping significance, whereas south-western winds -
of secondary. Therefore, it is possible that the size of
water surface influences on larger constancy of relief-
shaping wind directions, blowing from above it (in
our case from Baikal): the larger it is (open Baikal in
the east of Olkhon), the more stable wind directions
are (the surface of the Small Sea Maloye More Strait
between the stable land — the range of Maritime Mo-
untains Primorsky Khrebet and Olkhon is miniature
in relation to open Baikal).

Results of investigations on local directions of ac-
tive morphologically winds on Olkhon in general cor-
respondent with the sector of predominant winds, re-
ad from the wind rose, but they are decidedly more pre-
cise (provided on condition that measurements were
made correctly).
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