
The pr,eviOU5 chapter described how changes in the speE!'d of a tidal stream make the sea rougher 
or smoother.Tidal stmams that flow a( constanl speed Cduse comparable effects but do so by 

berl diog the wave tra in5,. K3the rthan by compressin9 or stopping them.Th!s phE!'nomenon is a form 
of wave refraction - not to be confused with the other kind of wave refraction that is caused by 
changes in depth, and which was described ill Chapter 4.lt usually happens where Cl fast current 
flows past an areCl of still or slow-moving water. 

"10 illustrate the process diagramrnaticallYl in .Fig 
7.1 wa \'(:s are ru IIing ups1ream aga.iBst a cunent 

$TlLLWAlEMwhile <llso crossing the current obliquely, at an 
acute angle. Tht; waves <ire moving towards a 
shear line betwecn the current and an area of 
still wakr. Close 10 the shea.r line, Ihe currenl is 
weaker. As each wave approaches the shear line 
and entas the rune ofweaker currenl, the p<tTl of 
the wave th'it is nc<u(::~t to the ~hear Hne is able to 
muve upstrE;;atYl marc quickly. This has I he effect 
of swinging the wave crest forward and turning 
the wave ba<,:k into the current. The wave energy 
is therefore trapped in the CUHc;nt and tbe aIeil of 
the current bccOIne5 rougher while the si ill water (inshure of the tIdal stream and downstt"e<1Tl1 of 
becomes calmer. the headland), thcre is an a.rea of still water. with 

Al the shear line there is an abrupt charlge in the a slighl1y grey, silty appe"lrallce dut contrasts with 
rough ness of (he water and this can also be seen in the darker tint of the water in the current. 
Photo 7.1. In lhe middle distance a tidal slream is The wnellt is f!o""ing at about 2 knots, ag<t.inst 
flowing acros~ the view, from ldl to righl, and is a .force () wind, and. is covered by brealting wave 
diverging from the coasl after pa.ssing a headland.. crests. The .still w.der, on tht; other hand, has fewer 
Wind-driven wavesar'e mIling upstream, ,against breaking crests, wll.h hardly any dos~ to the sh~ar 

the tide, from right tu left In the foreground line at the edgie or the currt:nt. Even if there were 
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