Vyuziti meteorologickych dat
v geomorfologickem
vyzkumu

Filip Hrbacek
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Meteorologické parametry

* Teplota vzduchu a pudy
* Srazky
 Smér a rychlost vétru

e Vlastni instalace
 Pouziti dat ze mérici site



Teplota

* Teplota povrchu a teplota pudy
* Periglacialni procesy
e Tridéné pldy
* Mrazoveé zvetravani

e Zpracovani
« Stanoveni mocnosti aktivni vrstvy/zdmrzné hloubky
e Sumy teplota (pozitivni/zaporné)
* \lypocet Cetnosti a délky regelacnich cykd



. e Stridani zamrzani a rozmrzani
Regelacni cykly pldy
e Zména skupenstvi vody

12 Water penetrated Water frozen and expanded  Freeze-thaw alternated
{‘,7 into rock. the volume of cracks. the rock-fracture.

6 ﬂ Wang et al., 2017
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Fig. 1. Forms of sorted patterned ground (scale bars apply to foreground): (A) sorted circles (full
scale bar ~2 m) and (B) sorted labyrinths (full scale bar ~1 m), Kvadehuksletta, Spitsbergen; (C)
sorted stripes (full scale bar ~1 m), Tangle Lakes region, Alaska; and (D) sorted polygons (full scale
bar ~1.0 m), Denali Highway, Alaska.

Vyvoj tfidénych pld dle Kesslera a Warrena, 2003.

Fig. 4. Development of sorted
polygons from a random initial
configuration. Blue ovals indicate a
small polygon evolving to an inter-
section. Black ovals indicate a
transition from a four-way to a
three-way intersection Iirlrnugh
the shrinking of a neighboring soil
domain. Yellow ovals indicate an
unstable perturbation on a stone
domain extending across a soil do-
main. Mumbers indicate the itera-
tion pictured. Simulation size =
10 % 10 m, 10,000 stones, cell
width =01m, D, = 05m,K_ =
0005 mi/cycle, D.; = 0.2 m,
K.dw = 0002 m¥cycle, C,, =
10, H_,, = 10 stones.




Fig. 5 - Tools overview
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Figure 15. 4-years long register of monitoring of rock joints in block A3-6. where sensors 1 and
2 are wire extensometers orthogonal to joint, and sensor 3 1s a bar extensometer parallel to joint.
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Figure 16. Register for the 3 first months in Diable block: temperature inside the rock mass at
20 and 40 cm., and solar net radiation.
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pre-fissuring fissuring widening of fissure
= aseismic
= seismic fissure propagation

= sgismic

Schematic illustration of the process of seismogenic tensile cracking by

thermal stresses caused by convective cooling of rocks at the heat source
of a geothermal system. Foulger, 1988.



& T
A . b aiy
catibmksitancio fonbet il w43 SOLN

Srazky
R
* Svahové procesy e e

Wetting front

Potential evaporation =
f(air temperature,
relative humidity, solar
¢ |\ radiation, wind speed)

C Transpiration

e Stanoveni srazkovych index Unsaturated § §
« Uhrn, Intenzita, trvani sraZek ZON€ [ siip surface
* Threshold parametry 4 L NETTRN... . I
Groundwater table
e
v v ./ , ;v , , Actual evaporation = f(potential
i KrO m e d eStovyCh Sra Ze k ta ke Sn | h evaporation, soil temperature, soil suction) ]

Rahardjo et al., 2019



Index Predchozich Srazek (API)

ukazuje srazkovou situaci zpétné a vyuziva se ke stanoveni
predchozi vihkosti pady, zapocitava evapotranspiraci
(Mishra a Singh 2003)

plovouci vypocet z dennich Uhrn(

pocitan plovouci API pro 5, 10, 15, 20, 30, 60, 90 dnt
vypocet pomoci vzorce od Kohler a Linsley (1951):

Dlouhodobé kumulativni srazkové Uhrny

pocitany z dennich Uhrn(

plovouci kumulativni dhrn srazek pro 2, 3, 5, 10, 15, 20, 30,
60, 90 dnu

API, = ¥ . c¢' X P; [mm]

kde:

APl — index predchozich sraZek

n — celkovy pocet dnu predchdzejicich pficinnym srazkam

i — Cislo dne pocitaného zpétné od data pro které je pocitan Index
Predchozich SrdZek

c — evapotranspiraéni konstanta pro Ceskou republiku c=0,93
(Hladny 1962)

P.—uhrn srdZek pro i pfedchozich dni od pricinnych srdZzek [mm]

CUM, = X7, P; [mm]

kde:

n — celkovy pocet dnu predchdzejicich pricinnym srazkam

i — Cislo dne pocitaného zpétné od data pricinnych srdZek
P.—uhrn srdZek pro i pfedchozich dni od pricinnych srdZzek [mm]
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Smer a rychlost vetru

* Eolické procesy A e s o~ o8
* Pfenos/odnos materialu erpianciary
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Aluminium pipe: diameter 4cm, length 100 cm
(50 cm extending above the surface)

Back: stainless

~“steel mesh 0.5mm
Front: 2cm
wide slit™—

Loadcell for
measurement

Vibration motor
to unplug the pipe

Nylon mesh (50 pm)
for sand collection




Wind speed (ms™)

Wind speed (m s")

|a —— speed ——sediment 14
10 -
43
8 -
42
6
<41
4 4
40
2+ 71—
13:30  14:30 1530 16:30 17:30  18:30  19:30  20:30
Time
- 7
0dc —— speed ——sediment |
46

0+

. | wu‘l’, |

0

s e e S A B S s s S
12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00

Time

Tan et al., 2016

Accumulated sediment (kg)

Accumulated sediment (kg)

Variation rate(g m” s™)

Variation rates (g m~s™)

b
A
4020130415
154
Y a
10 4 4 an A
Bin .
% a a
LTTRTAR A
a A a a
5 a & A
T aa8,a8 84 LN a
Aﬁkf A TR gA L A .
Aa;:.&aﬁma pas' e 2
&g Aa o DAEE v 8 BB
04  aofun ad SRARIEIIRASADEAR S | A
T » T 1 T
2 4 6 8 : 10 12
Wind speed (ms™)
164 d
) A
144 2 20130408 “
12 4
10 4
8
6
4]
2
04

Wind speed (m s

600
500 =

400

altitude (m)
w
o
(=]

200

100

y =-20.554% + 802.62
R? = 0.9686

30 40
sediment deposition (g/m?)

70

Kavan et al., 2020

e s
e

i




g;’_}l?’M, Mudller | (2008) The origin of shallow landslides in Moravia (Czech Republic) in the spring of 2006. Geomorphology 99:246—

Janeras et al 2015 IOP Conf. Ser.: Earth Environ. Sci. 26 012030

Kavan et al., 2020. High Latitude Dust Deposition in Snow on the Glaciers of James Ross Island, Antarctica. Earth Surface Processes
and Landforms. 45, (7), 1569-1578.

Kessler and Werner, 2003. Self-Organization of Sorted Patterned Ground. Science, 299, 380-383.

Peltier, L.C., 1950. The geographical cycle in periglacial regions as it is related to climatic geomorphology. Annals of the Association
of American Geographers, 40: 214-236.

Smolikova et al., 2021. Analysis of the rainfall pattern triggering the Lemesna debris flow, Javorniky Range, the Czech Republic.
Natural Hazards, 106, pages2353-2379.

Tan et al., 2016. Aeolian sediment transport over gobi: Field studies atop the Mogao Grottoes, China. Aeolian research, 21, 53-60.
Tricart, J., and Cailleux, A., 1965. Introduction a la geomorphologie climatique. Paris: Soc. D’edition d’enseignement superie

Waniet al., 2017. Ultrasonic time-frequency method to evaluate the deterioration properties of rock suffered from freeze-thaw
weathering. Cold region science and Technology, 143, 13 — 22.

V\éilsonz,gL., 1968. Morphogenetic classification. In Fairbridge, R.W., ed., Encyclopedia of Geomorphology. New York: Reinhold, pp.
717-729.



