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“’-area,- In partlcular, in the southern area called the- Austern Grund,a__ﬁ

?” effects of turbulence in & region where there can be considerable taé&l

S Durzng the summer very suddan,vertlcal changes 1n.temperature ara :

ofﬁen observed and this feature is usually called a dlscontlnulty layar, o
- In the North Sea, it can be of the order of 5° in less than 2 manda '
goodllndication of its distribution i glven by Dletrlch (195&), Flg.1. -
«His results show that the discontinuity can be just as strong in comparae
“tively shallow water of 50 m as in the deeper water to the north of the '

there seems to be elther a sharp thermocllne or none at all. S

Suoh marked changes seemn rather at odds w1th the usually expected

'”'and wind mixing since these could be thought to produce & moTe gradual .

gradaent of temperature.  This expectatlon of & shallow slope 1o the e
- thermocline depends on the astumption that vertical Pltlng must everyn*TffT*
- where tend to lassen the steepness of the thermocline, = If| however,

”1 vertlcal mzxzng 1ncreased the slope nder. certazn,condltlons, ther &

mechanlsm would exist whlch would lead to the formation of dlqoonﬁlnulty S

Clayers. It is.the purpose ‘of this note to suggest that such a mechanmsm‘ﬂ TIT

' g Seens possible wmth&n the accepted ideas about ﬁhe relation between :
vertlcal m1x1ng and atabmllty : -

It is generally aasumed that for a glven ve1001ty gradaent there is R
a level of stablllty above which- turbulence ig inhibited (Sverdrup,_-_.--f
~ Johngon & Fleming, 1942, p.476). - As no adequate form ig known for the - ..
relatlonshlp batween turbulence and. stab1lity, the 81mplest method is fo o
agsume’a linear relation. - Also, for simplicity, temperature rather than =
‘density changes will be considered. On this b351s the coeffi01ent of N
f eddy conductlvzty, AT’ takes the. form . L S o
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where a and b are p051t1v9 funrtlons of the veloclty gradlent,-- ;'¢If”

The equatlon governlng the turbulent m1x1ng of temperatura 18 ? 'i: jf_]  

| genérally taken to be the 81mple "momentum“ forrg ',__%_

. ese ‘L.a"‘r Sl
but it should Yo remerbored that the applmcatzon of this to con&itiona } 5j .7'
of great stablllty is rather dcubtfulagg- : SRR R
_ Using (1) and {2), an& assuming that the velociﬁy graélants change
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Cons1der now & typical thcrmocllne as shown by the contlnuous llne

.1n Fig.1, where z 1s tha depth of Lhe p01nt of 1nfleot10n.; _ln the - :f;'“ 

- reglon below zO
?'_'_
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o Thas the ﬂhange in temperature must be towardu the broken 11ne in S
.'EFlg 2,. By similar reasoniag9 if %here were no 1nterchange of heat th:ougnz_{

.3 ;wthe sen. surface9 then there wi 11 be a szmmiar type of change fron the
_:;surface to. z 4. The comblned result ig that in the nelghbourhOOQ of 'z
there is an gncr gage in tbp stcepnems of the thermocllnee. Obv1ouszy

'.;further changes Nlll tend to increase the steepness of the thermosl;ne éven:ﬁ-

R morea i

In thls modei therefore 1t 1s not necessa“y that gtablllty should

 ;ffoccur initially for the discontinuity to develop in this waysy.  all that :
ig required with these partlcular conditions is tha% the uteepness of the

nf_thermeollne shcul& be at least half that at which stablllﬁy would occur,-"'- 

_.£ _A6aLng for thig models the value of a kalf is critical since above it .
S mixing will tend to produce & dzscontlnuzty layer thle below 1t m;xxng
”‘:.jfw111 tend to elzmlnate the thermocllne, S

In the shallower parts of. the Korth Sea such a tendency to exﬁremes

o f'.appaars to ocour (for this region there: will often bs a salinity gradient

‘which will help to increasé the stabllity but which W111 not alter the.

"'-prlnolples digcusssd here) The possible explanatlon of this is that 1n'

”“fearly summer there is s relatlvely calm veriod when the velocity shears are’

S low.. . In some sreas’ the thermocline will be Sufflolmntly steep to produce _*””'

,an acceleratmng process towards 8. &1scont1nu1ty ‘which cannot be broken down
by later increases in mixings. in ‘other areas, with a smaller thermocllneg

"-M4X1ng will tend to lessen the slope and later mixing will carry this on toa.-"'

i give vertical homogeneity. . In this way the situation found in Dletrlch‘

':char% between Eogger Bank and Tersohelllng W111 be produced,.,

Thzs hypoth981s about dlSCOntanulty'layars is based on what is prohably

e far to0 simple linear relation between mixing and stability with zero R
 f;fturbu1ence at a partlcular value of. stabllxty, It is intended memely tof-” s
~indicate the divection which temperature changes may posalbly take und&r
,qw'3these types of- condltlons,- In reality the situation will be far more .
 complex and this model may be invalidated by othér factors. neglected here,
One of these has been nentioned already; it is the effect of varying -

'veloclty gradients which probably approach thalr maximum at the maximum L
_stability thus tending to prevent a reduction- in turbulence. . Further; the

“; 'facﬁ that in & density gradlent the coefficient of eddy conductivity is.
" lower than the coeéfficient of eddy viscosity (Taylor, 1931) may also prevent
o the occurrence of a sufficiently low level of wixing, = Yet =z postulate

L scenms necessary 0 explain the presence of a dlscontlnulty layer and perhapé _: S

,,_”also the gimilar pattern found laterally in!the Pacific and torme& an’
. Mppeamic. fronth (Cromwell & Beld, 1956}, Thls oue 1s glven 1n th@

.'~i“cer%a1nty that others wxll 1mprovw on lt
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