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The precursors of a storm
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Abstract

A systematic study of storm surges on the South-Western and South-Eastern coasts of
Sakhalin Island was carried out. It is established that the coming storm precedes the arrival to
the observation point of the longer swell waves whose periods are reduced for the coming storm
and they is about 7 s. Field experiments have also shown that early arrival of swell does not
depend on the wind direction at the point of observation. The observed effect is explained using
a model that takes into account the dispersion properties of swell. The results of numerical
simulations show that the group velocity of the swell propagation is an important parameter that
can be used for forecasting of storm. And if the velocity of waves propagation and the time
difference of their arrival are known, then it is possible to determine at what distance was
the storm at the time of the long-wavelength swell arrival. In addition, it is possible to estimate
the minimum time of the storm arrival by the time of the first arrival of the long-wave swell and
the wave velocity for the characteristic wave period at the beginning of the storm 7-10 s.

Keywords
swell, wave dispersion properties, group velocity

For citation: Kovalev P.D., Kovalev D.P., Kirillov K.V. The precursors of a storm. Geosystems of Transition
Zones, 2018, vol. 2, N 4, p. 332-338. (In Russ.). doi: 10.30730/2541-8912.2018.2.4.332-338

na yumupoeanusa: Kosanes I1.[1., Kosanes JI.I1., Kupwiios K.B. IIpensectauku mropma. I eocucmemsi
nepexoonwix 30n. 2018. T. 2, Ne 4. C. 332-338. doi: 10.30730/2541-8912.2018.2.4.332-338

References

1. AO6y3sapos 3.K. Mopckoe sonnenue u eco npoenosuposanue. J1.: I'magpomeruznat, 1981. 164 c.

2. boynen K. @uszuueckasn oxeanozpaghus npubpesicnvix 600. M.: Mup, 1988. 324 c.

3. PaOunoBu4 A.b. /[nunnsie epasumayuonnbvie 80aHbL 8 OKeaHe: 3axeam, pe3onawnc, uznyuenue. CII0.:
T'umpomereounsmat, 1993. 325 c.

4. Barber N.F., Ursell F. The generation and propagation of ocean waves and swell. I. Wave periods and
velocities // Philos. Trans. Royal Soc. London. A: Math. Phys. Sciences. 1948. VVol. 240, N 824. P. 527-
560. https://doi.org/10.1098/rsta.1948.0005

5. Hautala S., Thompson L.A., Kelly K. Surface Gravity Waves // Thompson/Ocean 420/Winter 2004. P.
1-6. URL.: http://faculty.washington.edu/luanne/pages/ocean420/notes/gravity waves.pdf (mata
obpammenus: 20.08. 2018).

6. Munk W.H., Miller G.R., Snodgrass F.E., Barber N.F. Directional recording of swell from distant storms
// Philos. Trans. Royal Soc. London. A: Math. Phys. Sciences. 1963. Vol. 255, N 1062. P. 505-584.
https://doi.org/10.1098/rsta.1963.0011

7. Rego J.L., Li Ch. On the importance of the forward speed of hurricanes in storm surge forecasting: A
numerical study // Geophys. Res. Lett. 2009. Vol. 36 (7). L07609. P. 5.
https://doi.org/10.1029/200891036953

8. Snodgrass F.E., Groves G.W., Hasselmann K.F., Miller G.R., Munk W.H., Powers W.H. Propagation of
ocean swell across the Pacific // Philos. Trans. Royal Soc. London. A: Math. Phys. Sciences. 1966. Vol.
259 (1103). P. 431-497. https://doi.org/10.1098/rsta.1966.0022



http://dx.doi.org/10.30730/2541-8912.2018.2.4.332-338
http://journal.imgg.ru/web/full/f2018-4-7.pdf
https://elibrary.ru/title_about.asp?id=64191
https://doi.org/10.1098/rsta.1948.0005
http://faculty.washington.edu/luanne/pages/ocean420/notes/gravity_waves.pdf
https://doi.org/10.1098/rsta.1963.0011
https://doi.org/10.1029/2008gl036953
https://doi.org/10.1098/rsta.1966.0022

9. Wadhams P. Attenuation of swell by sea ice // J. Geophys. Res. 1973. Vol. 78 (18). P. 3552-3563.
https://doi.org/10.1029/jc078i018p03552

10. Wang D.W., Kaihatu J.M., Hwang P.A. On the analysis of dispersion relation of spatially shoaling
waves // Naval Research Laboratory, Stennis Space Center, Oceanography Division. 2004. P. 1-8. URL.:
https://pdfs.semanticscholar.org/cb2b/bal184c4089acflecf573aec05d48ab9df90.pdf (mata obpamienus:
20.08. 2018).

11. Wright J., Colling A., Park D. Waves, tides and shallow-water processes. Butterworth-Heinemann,

Oxford, 1999. Second ed. 227 p. (The Open University). https://doi.org/10.1016/b978-0-08-036372-
1.x5000-4



https://doi.org/10.1029/jc078i018p03552
https://pdfs.semanticscholar.org/cb2b/ba1184c4089acf1ecf573aec05d48ab9df90.pdf
https://doi.org/10.1016/b978-0-08-036372-1.x5000-4
https://doi.org/10.1016/b978-0-08-036372-1.x5000-4

