EXAMPLE OF THE USE OF PUBLIC RECREATIONAL ACTIVITIES TO MAKE VISIBLE THE
CONTRIBUTION OF FORESTERS IN SOLVING OF FLOOD CONTROL

Matas Jakubis®, Mariana Jakubisova?
'Department of Forest Harvesting, Logistics and Ameliorations, Faculty of Forestry, Technical
University in Zvolen, T. G. Masaryka 24, 960 01 Zvolen, Slovak Republic
2Borova Hora Arboretum of the Technical University in Zvolen, Borovianska cesta 66, 960 01 Zvolen,
Slovak Republic

https://doi.org/10.11118/978-80-7509-831-3-0124

Abstract

The article deals with an example of the use of the public recreational activities to make visible the
contribution of foresters in solving of flood and erosion control of the landscape. On the example of
historical stone dam on Rackova torrent in Rackova valley in the Western Tatras (Tatra National
Park), is explained the importance of significant foresters activity - torrent control. Torrent control
Rackova, which also includes a stone dam, was designed by foresters in the years 1930-1940, has
been fulfilling its flood and erosion control function for 80 years. Based on historical data and field
measurements, we designed an information panel in the immediate vicinity of the often visited tourist
and recreational sidewalk in RaCkova dolina. The panel emphasizes the important contribution of
foresters in flood and erosion protection of the landscape. It also explains the history, significance and
function of the existing historic stone dam, its technical and hydraulic parameters, ecological and
environmental aspects etc.
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Introduction

Foresters have a long tradition and rich practical experience in torrent control activities. The torrent
control has its own specifics, which distinguish it from the regulations of rivers and brooks. The basic
principle of torrent control is a comprehensive tending of the entire watershed including forest
ecosystems. We are thinking in particular of the conversion of surface runoff into subsurface through
the hydric function of forest ecosystems, integrated erosion control, proper drainage of forest roads
etc. These ideas have already been expressed by the founders and the first designers of torrent
control in the former Czechoslovakia - foresters prof. Dr. h. c. Ing. Vojtéch Kaisler (*1870 - 11943),
prof. Dr. Ing. Leo Skatula (*1889 - 11974) and prof. Ing. Rébert Binder (*1897 - 11980). Watercourses
in the Slovak Republic have a total length of 61,147 km. Of this length, the torrents form 24,000
kilometers (39.25 %). State forestry organizations manage 7,501.8 km of small watercourses (12.27%
of the total length of watercourses in the Slovak Republic). These watercourses have the character of
torrents. Other torrents (approx. 16,498 km) belong to the administration of the Slovak Water
Management Company. The torrents are characterized by extreme changes in discharges even in
relatively short periods of time and significant creation, transport and deposition of sediments (erosive
activity). Torrents are located in the highest situated-alpine and mountain regions of Slovakia. In the
Slovak Republic are all of the rorrents situated in large — scale protected areas (national parks and
protected landscape areas); therefore, torrents and torrent wadersheds management is demanding,
requiring experienced experts who are able to integrate landscape protection requirements for floods
and erosion and valid legislation in the protection of landscape and nature. The area of 9 national
parks in Slovakia is 317,540 ha (6.48% of the area of the SR), the area of their protective zones is
262,591 ha (5.36% of the area of the SR) and the area of 14 protected landscape areas in the SR is
522,581ha 10.66 % of the SR). This means that the total area of large — scale protected areas 1
102,713 ha (22.49% area of the SR).

Materials and methods

Rackova torrent in the Western Tatras (Tatra National Park) can be dangerous for man and the
landscape for risk of flash floods and extreme erosion.Torrent control Rackova is one of the important
historical works of foresters with anti-flood and anti-erosion function in Slovakia (Fig. 1).
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Fig. 1: Interest area: RaCkova torrent in the Western Tatras

The first more detailed documented flash flood in this area occurred in the watersheds of torrents
Rackova (35,8 km?), Tichy potok (54,6 km?), Képrovsky potok (30,5 km?) and river Bela (85,1 km?) on
the southern slopes of the Western Tatras on August 11, 1929. During torential rain fell in 3 hours 83
mm of precipitation (SKATULA 1973). The floodplains were affected by a catastrophic flash flood that
devastated the area along the sides of the watercourse Beld and caused major flood damages in the
municipalities of Pribylina, Liptovskd Kokava, VavriSovo, Dovalovo, Liptovsky Peter and town
Liptovsky Hradok. In the territory under the confluence of the Rackova, Tichy potok and Képrovy potok
(Bela river), the width of the channel reached more than 40-50 m (normally it is about 8-10 m). This
flood was an incentive to build a significant torrent control Rackova in 1938-1940. The dominant
building of this torrent control is a stone dam with a consolidation and retention function which serves
its purpose until now (Fig. 2). The originally planned retention volume of the dam was 42.000 m3,
currently it is 27.300 m3. Torrent control Rackovda was designed and built by foresters. The
characteristics of the Rackova watershed and torrent are given in Tab. 1 and Tab. 2.

Tab. 1: Characteristics of watersheds and trorrent Rackova (part 1)

Aw Hminw Hmaxw How Lir Lt L Dw Lv
(km?) | mas.l)| (mas.l) | (ma.sl) | (km) | (km) | (km) | (km.km?) | (km)
35.76 890 2248.4 1572 31.41 | 39.86 | 8.45 0.897 9.00

Explanatory notes to Tab. 1. Aw — watershed area; Hminw - minimal altitude of the watershed; Hmaw —
maximal altitude of the watershed; Hsw — mean altitude of the watershed; L+ — total length of
tributaries; Lt — total length of watercourses in the watershed; L — length of main stream; Density of
watercourses in the watershed; Ly— length of thalweg.

Tab. 2: Characteristics of watersheds and torrent Rackova (part 2)

Hmint Hmaxt AH: As foe Ld St Sow Bw W fw
(ma.s.l) | (ma.s.l) | (m) | (km?) (km) | (%) | (%) | (km) ()
890 1717 827 | 20.49 | 57.3 | 34.28 | 9.79 | 33.70 | 3.97 | 1:2.26

Explanatory notes to Tab. 2: Hmint - minimal altitude of the torrent; Hmax - maximal altitude of the torrent
— source; AH: - absolute torrent height difference; Ar — forested watershed area; fx- percent of forest
area of the watershed; L4 — legth of the divide; Sat — mean gradient of the torrent; Sew — mean slopes
gradient of the watershed; Bw — mean width; ww:fw — width/lenght ratio of the watershed.
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Fig. 2: Stone dam in Rackova torrent after reconstruction in 2018—209

On the one hand, it is necessary to prevent the damage that can be caused by flash floods and
extreme erosion, on the other hand, it is necessary to take ecological aspects into account when using
torrent control activities in protected areas. For these reasons, it is necessary to look for solutions that
would minimize the negative impact of similar constructions on the environment and nature protection.
Therefore, torrent control and mountain basin management in these areas is a very challenging and
extremely responsible task. It is in this direction that foresters have an irreplaceable and responsible
role.

To obtain the necessary data for information boards, we analyzed the discharge capacity of the stone
dam in the Rackova torrent. We calculated this capacity using the simplified of Pocelet’s weir equation
for different water levels (1):

Q=m.b.\J2g.n%? (M’s?) (1)

In equation (1):
g — acceleration of gravity (9,81 m.s?),
m — weir coefficient:

m = [0,4-05 + 0"‘:’3 — 0,030 .(1 _ g)][l +0,55 (%)g (;*Ta)z] @

The other symbols are explained in Fig. 3.

Fig. 3: Scheme for simplified calculation of discharge through Poncelet’s weir
Results

The characteristics for the construction of the consumption curve (discharge rating curve) for the weir
in the dam of the Rackova torrent are given in Tab. 3.
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Tab. 3 Characteristics for the construction of the consumption curve (discharge-rating curve) for the
weir in the dam of the Rackova torrent

h b B a m Q
(m) (m) (m) (m) () (m.s?)
0.5 0.397 6.84
1.0 0.395 19.24
15 11 21 9 0.394 35.26
2.0 0.394 54.28
2.5 0.394 75.88

Explanatory notes to Tab. 3: Symbols h, b, B, a (m) are explained in Fig. 3; Q (m3.s?) - equation (1); m
(-) - equation (2)

The consumption curve is shown in Fig. 4. T — year discharges are ghiven in Tab. 4.
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Fig. 4: Consumption curve (discharge-rating curve) for the weir in the dam of
the Rackova torrent

Tab. 4 T — year discharges in torrent Rackova

Q1 | Qe Qs Q1o Q20 Qso Q100
10.50 | 16.80 | 27.30 | 35.70 | 44.81 | 59.51 | 70.01

The obtained results show that the 100 - year discharge can safely flow through the weir in the stone
dam on the Rackova torrent. At level h = 2.5 m it can flow 75.88 (m3.s?); the calculated 100 - year
discharge is 70.01 (m3.s%). In addition, water can flow through the body of the dam through six vaulted
drain holes, which create a certain reserve.

Conclusion

One of the aims of the presented work was to create a professional basis for the creation of
information boards aimed at emphasizing the contribution of foresters in the solution of integrated
flood and erosion protection of the landscape. Information boards can be used for informal education
of the public in various recreational activities in one of the most visited locations in the Western Tatras.
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Souhrn

Clanek se zabyva prikladem vyuZiti rekreaénich aktivit vefejnosti ke zviditelnéni pfinosu lesnikl pfi
feSeni protipovodiiové a protierozni ochrany krajiny. Na pfikladu historického hrazeni bystfiny
RacCkova v Rackové doliné v Zapadnich Tatrach (Tatransky narodni park), je vysvétlen vyznam
dulezité lesnické cinnosti, kterou je hrazeni bystfin. Hrazeni bystfiny Rackova, jehoz soucasti je i
kamenna prehrazka, projektovali a stavéli lesnici v letech 1930-1940. Toto dilo plni svou
protipovodifiovou a protierozni funkci jiz 80 let. Na zakladé historickych dat a terénnich méfeni jsme
navrhli informaéni panel v t&sné blizkosti Casto navstévovaného turisticko-rekreaéniho chodniku v
Rackové doliné. Panel zdlrazhuje vyznamny pfinos lesnikd v protipovodriové a protierozni ochrané
krajiny, vysvétluje historii, vyznam a funkci hrazeni bystfin, jakoz i stavajici historické kamenné
prehrazky, jeji technické a hydraulické parametry, ekologické a ekologické aspekty atd. Pro ziskani
odbornych podkladt pro informacni tabuli jsme pouzili zjednoduSeny postup vypoctu pro posouzeni
pritokové kapacity v télese kamenné prehrazky pomoci Ponceletova prepadu. Pfi vySce hladiny h =
2.5 m pfepadem muzZe protéct 75.88 m3.s. Vypocteny 100 - lety pratok predstavuje 70.01 m3.st. To
znamena, Ze pres prehrazku pfepadem bezpecné protece i 100 - lety pratok. Kromé toho mize voda
protékat pres téleso prehrazky i Sesti klenbovymi odvodhovacimi otvory, které vytvareji dalSi rezervu.
Bystfina Rackova mulze byt nebezpecna pro ¢lovéka i krajinu z nékolika divodu, zejména rizika
pFivalovych povodni a extrémnich eroznich procest. Na jedné strané je tfeba predchazet Skodam,
které mohou zpUsobit pfivalové povodné a extrémni erozi, na druhé strané je nutné pfi vyuzivani
podobnych staveb v chranénych Uzemich zohledfiovat ekologické aspekty. Z téchto divodi musime
hledat feSeni, ktera by minimalizovala negativni dopad podobnych staveb na Zivotni prostfedi a
ochranu pfirody. Lesnici maji v €innostech zahrazeni bystfin dlouhou tradici a bohaté praktické
zkusenosti. Hrazeni bystfin ma sva specifika, kterymi se odliSuje od Uprav fek a potokd. Zakladnim
principem hrazeni bystfin je komplexni péfe o cela povodi. Mame na mysli predevSim pfeménu
povrchového odtoku na podpovrchovy prostfednictvim vyuziti hydrické funkce lesnich ekosystémd,
integrovanou protierozni ochranu, spravné odvodnéni lesnich cest atd. Tyto mysSlenky vyslovili jiz
zakladatelé a prvni projektanti d&l hrazeni bystfin v byvalém Ceskoslovensku, lesnici - prof. Dr. h. c.
Ing. Vojtéch Kaisler (*1870 - 11943), prof. Dr. Ing. Leo Skatula (*1889 - 11974) a prof. Ing. Robert
Binder (*1897 - 11980). Jednim z cild predkladané prace bylo vytvoreni odborného podkladu pro
tvorbu informacénich tabuli zaméfenych na zdlraznéni pfinosu lesnikl v feSeni integrované
protipovodniové a protierozni ochrany krajiny. Informacni tabule mohou slouzit k neformalnimu
vzdélavani verejnosti v ramci rdznych rekreac¢nich aktivit v jedné z nejnavstévovanéjSich lokalit
Zapadnich Tater.
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