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Internal Solitary Waves in Coastal Seas: a Review
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The purpose of this article is to review the results of previous studies related to internal solitary waves
in the coastal seas. Investigations of behavior of propagating internal solitary waves over coastal seas by math-
ematical models, field observations, laboratory experiments and remote sensing techniques are discussed. The
review leads to the conclusion that the behavior of propagating internal solitary waves within the pycnocline in
the coastal seas can be described by Korteweg-de Vries (KdV) equation agreeing well with previous observations
and experimental results. However, for the mid-column pycnocline or the large amplitude solitary wave cases,
higher order nonlinearity term should be taken into classical KdV equation for suitable description of the wave
behavior. Moreover, impacts of propagation and dissipation of internal solitary waves on coastal environment
are also described. The onshore transport of larval invertebrates, fish, or even oil spill near sea surface is due
to moving convergence zone over internal solitary wave packet. Vertical mixing generated by shear instability
enhances nutrient pumping while horizontal current near bottom induced by the solitary wave may cause resus-
pension of bottom sediments.
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wwily lssniferdedlasaseiuanuiiuthusesituas
MsuNsnsEeadansall AnnTeu wisudusdnznaulu
podndin Teeszduanuiiuthuniansnasnailunuing
st ldlessasmsaguy (Richard number; Ri)
(Knauss, 1997) aNaNN15f 14

o
Ri=-8_02__

(%)
0z

Taefl U foanai3inseuatnluwuds iy wnsdifl Ri dan

(14)

gendn 10 paulddnasiinuadossnn (Yanagi, 1999)
wﬁq\nua:gnTﬁlaJrTumiﬂoamuzmimzLﬁamm{fy’uﬁﬁ
Wlavanadu Tumendufuide Ri f@dndn 025 edu
Tivnasldiadosuaziinn1suanda (Knauss, 1997) fisliiin
anuilurhuuassfuayunsTussnassuginduuy
ﬂ’]iWNNWN’]quLLu’Jﬁ@%dgﬂLﬂﬁﬂ’)ﬁﬂﬂﬂﬂﬁulﬁﬂ’)
Tiusumeieiuy Sefunszuiuniswiidlunssansy
WHNUTBIARY 21NN13ANHITBY Sandstrom & Oakey
(1995) wunguadwAslEthguidowisurusiadaud
sz 20% Tunmsinliianistiutulursduidiin
TﬂﬂmiaﬁuauumswauwmﬂuLLmﬁoLﬁuwammnms
apneiestutinfidanlaiiaissaoedes (Ric0.25)
\enduihpaldduendagaguiiivowe (Sandstrom &
Cochrane, 1989) Tuwnusinmsfnsidanguives Bogucki &
Garrett (1993) léiszyeRusinsiiuenfangenin 2(xn,)"
(e H feanumnzssiufalupaiet) Seesiliions
PepfTasTURAlLARET] SIRAIHAANTEUIUMINTNHEI
Tuwnhslududiensn usnantuannisnseiazes Bogucki

et al, (1997) gushandssansnsumsiiugou (vertical

v
A oA =

eddy diffusion) fawingu (usedu 107 s Aeiund)
Tusnsfiduaziniodufidszann 025 vinnlndfiu
fostindanaurusssnsiindusiindindoud sanndasiy
nananaasdluoeljiiinns (Cacchione & Wunsch, 1974;
Ivey & Nokes, 1989) fatfufiinazagldinmsliiadioses
\BusvesndupiadifusumgliAansstuayunssuiums

nannauvIulndiuiont Dusuvgldfaniszuds

o
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msmmsﬁug’%ugiﬂﬁn (euphotic zone) MI¥a1381YNS
mmﬁgﬂﬂﬁLﬁﬂﬂuma‘[m‘mmi (food chain) MI¥LARAINN
qmuaugsnﬁmmﬁoﬂ“ﬁ%m‘[ﬁmLau‘%nmmLamﬂéﬂa (Sand-
strom & Elliott, 1984) usnaniiavazifuiladelunis
sfuayuMIRsnsTTaIRznauLI TR
msﬂ.omzmwmmznaw%nmﬁ"‘uﬁmﬁq
aznauRUTinstinus s iemeilsioduunaatms
wazunssfiagorderoeddifinlunziauveida uslung
ndufufanaduwnasaranarsisldigudeatuddasand
astafifufisunsiadefiuinamnunsndueglutunznau
U DDT (Bogucki et al, 1997 grafielu Los Angeles
Times, 10 fugnsu 2535) Fotumsifenszasvasnznay
v3aufiufiestindedenansenusedeiianluvsiiunsia
SN mnmiﬁnmﬁmumwmﬁLﬁmmiﬂanizmwaamnau
viuiufiesinmpusussiansiadaufiiiuzesaiuiien
T adupdadfoinecfunumandysenszuiunisily
n3raETavAznauUs Mot pvlsinudeiinng
Fnludszidiudonanlauiniin
n3nsrtanisiasunadlnslug (profile) AN
R e TiDu (Apel et al, 1975; Proni & Apel, 1975;
Quaresma et al, 2007; & ATDIFNARSUAZANL, 2552)
warm3TalnslW&AwgY (Quaresma et al, 2007; Bogucki
et al, 1997) fimpuauasrorauAp itz AU
waasliiuaduds s iAansilonstasvns
ArnauUsILRuTasn nalnnwaﬂamzmwmmnauﬁnm
wuiastiniesanedusiadsshidaeu usrainiadu
Lﬁaomnni:LLai’IﬁTuumsmﬁgnmﬁmﬂﬂmmﬁu%ﬁmﬁﬂu
adpdndniiliiiansfienszatsenznoy (Quaresma
et al, 2007; Bogucki et al, 1997) Iﬂﬂﬁmmﬁ?mzuﬂﬁﬁ
vinuRutissindeeidmmnnafiesmdstiiinusedu
douvnuiuinsihfinlFisymanznausndduaniuld
Folunszuumasenandadunalamislunisaasndenu
yonduiiissnussisamuusiuiuiiemsa (bottom
friction) UBNIINTUIINNIATIITANIATUINTEY Garrett
(1993) Fawuiraduiidzuralnaifeanadescinlsiianis
nuAznauUsIuiuieeti lfeyn1ARNBUEINITO
idouiitusngaadinitn Taswadonanfiwuilinaonados
FUNANSANTOVTNE ATBIRNARSIATAMS (2552)
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