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SUMMARY. An eva l u a t i o n of the impact of the Great B a r r i e r Reef on t r o p i c a l cyclone storm surge development 
and propagation on to A u s t r a l i a ' s Coral Sea coast i s presented. The phy s i c a l processes involved i n the 
meteorological f o r c i n g and the hydrodynamic response i n the presence of c o r a l reefs are f i r s t discussed. 
Confirmation and q u a n t i f i c a t i o n of t h i s behaviour follows from a series of numerical experiments w i t h a. 
numerical hydrodynamic model of the cyclone "Althea" storm surge near Townsville i n December, 1971. The 
Reef was found to have a major i n f l u e n c e on the c o n t i n e n t a l s h e l f flow patterns but only a r e l a t i v e l y minor 
i n f l u e n c e on the magnitude and timing of the peak surge. 

1 INTRODUCTION 

The c o n t i n e n t a l s h e l f along A u s t r a l i a ' s Coral 
Sea coast i s dominated by the 1900 km Great B a r r i e r 
Reef, a continuous chain of q u i t e separate c o r a l 
reef c l u s t e r s located near the edge of the c o n t i n 
e n t a l s h e l f . The separate reefs are o f t e n exposed 
at low t i d e , the inner f r i n g e of the c l u s t e r s ranges 
from 10 km offshore n o r t h of Cairns t o 200 km o f f 
shore near Rockhampton and the outer f r i n g e i s 
t y p i c a l l y some 50 km f u r t h e r o f f s h o r e , beyond which 
the ocean bed drops r a p i d l y away. These reefs 
c l e a r l y provide some p r o t e c t i o n from ocean wave 
p e n e t r a t i o n from the Coral Sea as short period waves 
would normally break on the r e e f s , d i s s i p a t i n g a 
s i g n i f i c a n t amount of energy before reforming i n s i d e 
the i n ner f r i n g e . 

The influence of these reefs on long wave 
p e n e t r a t i o n however i s q u i t e d i f f e r e n t . Wave break
ing would be u n l i k e l y as i n c i d e n t wave lengths are 
qu i t e long (of order 100 km f o r storm t i d e s , even 
greater f o r astronomical t i d e s ) and hence wave 
steepness would be very small. They most probably 
act as some form of p a r t i a l flow b a r r i e r , a l l o w i n g 
only a r e l a t i v e l y small flow over the top i n 
a d d i t i o n t o unimpeded flow between the i n d i v i d u a l 
c o r a l r e e f s . 

The q u i t e considerable v a r i a t i o n i n astronomical 
t i d e c h a r a c t e r i s t i c s along the Queensland coast has 
yet t o be explained. They vary from mixed semi
d i u r n a l and d i u r n a l w i t h a mean springs range of 
under 2 m a t the Gold Coast, through e s s e n t i a l l y 
semi-diurnal w i t h a range of over 6 m at Broad Sound 
and Mackay, and back to mixed t i d e s w i t h a range of 
2.5 to 3 m at Townsville and Cairns. Tide penetra
t i o n from the Coral Sea might be s u f f i c i e n t to 
ex c i t e resonant o s c i l l a t i o n s on the c o n t i n e n t a l 
s h e l f between the Reef and c o a s t l i n e . A l t e r n a t i v e l y 
or even a d d i t i o n a l l y the behaviour might r e s u l t from 
r o t a t i n g K e l v i n waves about possible amphidromic 
poi n t s i n the Coral Sea. While there i s no evidence 
at present t o support e i t h e r of these p o s s i b i l i t i e s , 
there i s at l e a s t s u f f i c i e n t reason to a n t i c i p a t e 
the p o s s i b i l i t y of unusual meteorological t i d e 
response i n t h i s area. 

A u s t r a l i a has yet to experience a r e a l l y 
devastating storm t i d e , although the serious loss 
to l i f e and property i n Holland 1953 and Bangladesh 
1973 serve as a grim reminder of what we may have i n 
st o r e . C e r t a i n l y some t r o p i c a l cyclones i n the 

Coral Sea region have r e s u l t e d i n meteorological 
t i d e s of s i g n i f i c a n t magnitude. The 1899 Bathurst 
Bay cyclone "Mahina" (915 mb) was accompanied by a 
su b s t a n t i a l surge, r e p o r t e d l y 14 ra, although t h i s 
f i g u r e must include wave run-up. During cyclone 
"Althea" (952 mb) i n December 1971 the Townsville 
Harbour Board t i d e gauge recorded water l e v e l s up 
to 2.9 m above the pre d i c t e d astronomical t i d e . The 
influ e n c e of the Great B a r r i e r Reef on the genera
t i o n and propagation of a t r o p i c a l cyclone storm 
surge i s not immediately cle a r . The hydrodynamic 
f o r c i n g i s l o c a l (but s t i l l large scale) and d i r e c t 
i n c o n trast w i t h the astronomical t i d e where f o r c i n g 
i s remote and somewhat i n d i r e c t i n i t s l o c a l mani
f e s t a t i o n . 

This paper begins w i t h a q u a l i t a t i v e discussion 
of what might be the hydrodynamic response to the 
passage of a l a n d f a l l i n g t r o p i c a l cyclone from the 
Coral Sea across the Great B a r r i e r Reef and the 
c o n t i n e n t a l s h e l f . This i s followed by a more 
d e t a i l e d q u a n t i t a t i v e e v a l u a t i o n , using a numerical 
hydrodynamic model, of surge penetration across the 
Reef and the continuing generation and propagation 
on the c o n t i n e n t a l s h e l f . 

2 STAGES IN THE DEVELOPMENT OF THE STORM TIDE 

The t r o p i c a l cyclone (or hurricane or typhoon) 
i s e s s e n t i a l l y an atmospheric phenomenon,developing 
over t r o p i c a l seas i n mid to l a t e summer. Extremely 
low c e n t r a l pressures (<960 mb at M.S.L.), high 
vortex winds (> 40 ms"') and the presence of an eye 
are the dominant features of the atmospheric flow 
s t r u c t u r e (Ref. 1 ) . The aerodynamics of the 
t r o p i c a l cyclone and the hydrodynamics of the under
l y i n g water body are coupled at the water surface 
by the atmospheric pressure and wind shear stress-. 
The M.S.L. pressure and the sustained wind both 
change s i g n i f i c a n t l y w i t h distance from the eye, 
which i t s e l f moves forward, t y p i c a l l y i n a south
westerly d i r e c t i o n i n the Coral Sea region, and 
perhaps changing speed and d i r e c t i o n i n the process. 
The hydrodynamic response i s c l e a r l y a rat h e r com
plex and t r a n s i e n t long wave motion. 

The two components of the applied stress at the 
water surface act i n q u i t e d i f f e r e n t ways. The 
c h a r a c t e r i s t i c vee-structure of the atmospheric 
pressure p r o f i l e s induces a superelevated mound 
of water, the so-called inverse barometer e f f e c t , 
t h a t broadly mirror-images the pressure p r o f i l e . 
For a s t a t i o n a r y cyclone the build-up of t h i s mound 



of water requires a r a d i a l i n f l o w to s a t i s f y mass 
conservation. As the cyclone moves the s i t u a t i o n 
becomes much more complicated but some general 
trends are apparent. This pressure surge i s - ' 
e s s e n t i a l l y a h y d r o s t a t i c e f f e c t and i s independent 
of depth. I n the deep water beyond the Reef (see 
Fig. 1) the t o t a l storm t i d e i s predominantly 
pressure surge and the accompanying r a d i a l i n f l o w 
of water towards the eye r e s u l t s i n an i n i t i a l draw
down of the water surface along the s t r e t c h of coast
l i n e closest to the eye; f u r t h e r t o the r i g h t 
(north) and l e f t (south) of the projected patii t h i s 
e f f e c t i s not so apparent. I t would appear t h a t the 
presence of the Great B a r r i e r Reef might attenuate 
the offshore flow and reduce the i n i t i a l draw-down. 
With the passage of the eye across the Reef and 
c o n t i n e n t a l s h e l f the onshore flow might now be 
impeded. I n the r e l a t i v e l y confined region of the 
s h e l f , the low c e n t r a l pressures i n the eye region 
might tend to induce longshore currents from the 
north and south, although i t would be expected t h a t 
the t o t a l surge i n s i d e the Reef would be l a r g e l y 
dominated by the wind t i d e . 

The i n f l u e n c e of the surface wind shear i s 
l a r g e l y confined to the shallower waters of the 
s h e l f . I t i s w e l l established (e.g. from a compari
son of the water surface gradient and wind shear 
terms of the momentum conservation equations given 
below) t h a t the wind t i d e i s depth-dependent, the 
water l e v e l i n general increasing w i t h decreasing 
depth f o r an onshore wind. Fig. 1 shows a t y p i c a l 
cross-section through the c o n t i n e n t a l s h e l f bathy
metry (Section A-A i s located on Fig. 4 ) ; depths 
increase r a p i d l y beyond the Reef and i t i s clear 
t h a t surface wind shear e f f e c t s w i l l be s i g n i f i c a n t 
only w i t h i n the c o n t i n e n t a l s h e l f . Wind speeds 
decay r e l a t i v e l y slowly away from the eye-wall and 
wind e f f e c t s w i l l be experienced on the s h e l f w e l l 
before the cyclone a c t u a l l y crosses the Reef. The 
clockwise vortex winds would r e s u l t i n an i n i t i a l 
longshore flow to the north along the s h e l f , t h a t 
the Reef might confine to some extent to the s h e l f 
region. As the eye approaches and crosses the Reef 
the vortex s t r u c t u r e of the wind forces an onshore 
flow and wind set-up along the coast to the south 
of the path and an offshore flow and wind set-down 
to the n o r t h . The Reefs would impede t h i s develop
ing c i r c u l a t i o n p a t t e r n , perhaps increasing the 
h o r i z o n t a l scale of the c i r c u l a t i o n . As the eye 
approaches and crosses the coast the wind t i d e 
increases r a p i d l y i n magnitude i n the shallower 
near-shore waters. As already mentioned the reefs 
would be expected to reduce the i n i t i a l draw-down 
along the coast, leaving perhaps more (deeper) 
water on the c o n t i n e n t a l s h e l f , which i n t u r n might 
have the e f f e c t of marginally reducing the surge 
l e v e l s at the coast around the time of cyclone 
l a n d f a l l . The extended scale of the c i r c u l a t i o n 
p a t t e r n might simultaneously broaden the longshore 
extent of the surge wave. 

100-

200-' 

200 km. 

Figure 1 Depth p r o f i l e along section A-A 

I n general i t would not be expected t h a t the 
Reef would have a large i n f l u e n c e on the magnitude 
of the peak surge as t h i s i s l a r g e l y determined by 
the near-shore b"athyTnetry of the c o n t i n e n t a l s h e l f . 

One would a n t i c i p a t e however that perhaps the t i m i n g 
and longshore extent of the coastal surge and 
c e r t a i n l y the o v e r a l l flow p a t t e r n would be s i g n i f i 
c a n t l y Influenced by the Great B a r r i e r Reef. 

3 THE NUMERICAL HYDRODYNAMIC MODEL 

A numerical hydrodynamic model SURGE tha t 
describes the development and propagation of t r o p i 
c a l cyclone storm surge has been developed w i t h i n 
the Department of C i v i l and Systems Engineering at 
James Cook U n i v e r s i t y . F u l l d e t a i l s of t h i s model 
are given I n Ref. 2 and only a b r i e f summary of the 
relevant aspects are given here. 

Surge wave propagation i s described by the 
Long Wave Equations, expressing r e s p e c t i v e l y the 
conservation of mass and the conservation of momen
tum i n s p a t i a l d i r e c t i o n s x and y: 
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The x-y datum plane i s located at the mean water 
l e v e l w i t h the z-axis d i r e c t e d v e r t i c a l l y upwards. 
The water surface e l e v a t i o n w i t h respect to datum 
i s r i ( x , y , t ) , the sea bed i s h(x,y) below datum, and 
U and V are depth-integrated flow v e l o c i t i e s or 
discharges per u n i t width. 

The f o r c i n g i n f l u e n c e of the t r o p i c a l cyclone 
i s represented through the surface wind shear 
stress vector T g ( x , y , t ) , resolved i n t o components 
Tgjj and Tgy, and the x and y gradients of the 
M.S.L. atmospheric pressure P g ( x , y , t ) . The adopted 
s p a t i a l v a r i a t i o n s of both Tg and Pg r e l a t i v e to 
the moving eye of the storm e s s e n t i a l l y f o l l o w the 
recommendations of the U.S. Weather Bureau (Ref. 3 ) , 
where the s p a t i a l f i e l d s f o r sustained wind speed 
at height 10 m and M.S.L. pressure at a p a r t i c u l a r 
time are expressed i n terms of the four parameters 
th a t are commonly assumed to characterise a t r o p i 
c a l cyclone: 
(a) Central pressure Po at Mean Sea Level. 
(b) Maximum sustained wind Vjo at a height of 10 m 

above M.S.L. 
(c) Radius of maximum winds R. 
(d) Speed Vg and d i r e c t i o n of eye. 

SURGE allows a l l four parameters to be v a r i e d 
continuously ( a f t e r each time step At i f necessary) 
to represent changes i n cyclone i n t e n s i t y and t r a c k . 
The recommendations i n Ref. 3 f o r the r e l a t i o n s h i p 
between the vector surface shear stress and the 
sustained wind f i e l d have been modified s l i g h t l y i n 
accordance w i t h more recent work by Wu (Ref. 4 ) . 

The flow f i e l d , coastal d e t a i l s and offshore 
bathymetry ( i n c l u d i n g the Reef) are represented on 
a square g r i d of t y p i c a l u n i t dimension Ax (=Ay) of 
5 n miles (see Figs. 4 and 6 f o r t y p i c a l d e t a i l s ) . 
The Long Wave Equations are i n t e g r a t e d i n time by 
an e x p l i c i t f i n i t e - d i f f e r e n t procedure s i m i l a r to 
th a t used i n the numerical s i m u l a t i o n of storm 
t i d e s i n Galveston Bay,-Texas, by Reid and Bodine 
(Ref. 5 ) . Solutions over the computational f i e l d 



are accomplished only at d i s c r e t e p o i n t s (lAx, jAy, 
n A t ) , t h a t are located on a space and time staggered 
g r i d , w i t h water l e v e l s n (or H i n FORTRAN) and 
depths at points , x - d i r e c t i o n flows U at 
(14*5,j,n) and y - d i r e c t i o n flows V at ( i , j - t % , n ) , 
where i , j and n now can have only i n t e g e r values. 
The f i n i t e - d i f f e r e n c e approximation to the continu
i t y equation (Eq.l) i s centred at ( i , j , n ) , the 
x-momentum equation (Eq.2) at (±+h,i,n+H) and the 
y-momentum equation (Eq.3) at ( i , j-l-%,n+'-5) . I f the 
convective accelerations and the bed f r i c t i o n terms 
are omitted (but these terms are d e f i n i t e l y included 
i n SURGE), the f i n i t e - d i f f e r e n c e equations are 
represented by the computational molecules shown i n 
Figs. 2a and 2b r e s p e c t i v e l y . 

d i f f e r e n c e schemes needs to be r e s t r i c t e d i n the 
v i c i n i t y of a c o n s t r a i n t . A l l t h i s i n f o r m a t i o n i s 
supplied to the model by the systematic s p e c i f i c a t i o 
u f s i x t y d i f f e r e n t f l a g c o n d i t i o n s . 

4 MODEL REPRESENTATION OF A CORAL REEF 

Topographic d e t a i l s on the Great B a r r i e r Reef 
are somewhat sketchy; t y p i c a l l y plan dimensions of 
separate reefs exceed several k i l o m e t e r s , and the 
reef crests are exposed at low t i d e . I n terms of 
long wave propagation i t would seem appropriate 
(F i g . 3) to represent t h e i r i nfluence w i t h i n the 
flow f i e l d as a submerged broad-crested weir, a 
broad-crested weir or a t o t a l flow b a r r i e r , depend
ing on the c r e s t e l e v a t i o n of the reef w i t h respect 
to the instantaneous water l e v e l s on both sides. 

The weir equations f o r discharge per u n i t 
width i n each case are (Ref. 7 ) : 

(a) Submerged broad-crested weir. 
It 
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mt (c) T o t a l flow b a r r i e r , 

when Z > H and H,: crest u d 
q = 0 . (4c) 

Coral reefs are located through U and/or V poi n t s 
w i t h Eq.4 i n t e r p r e t e d i n terms of the adjacent H 
p o i n t s , r e p l a c i n g e i t h e r Eq.2 at a U po i n t or Eq.3 
at a V p o i n t . Fig. 2c shows the r e s u l t i n g computa
t i o n a l molecules at both U and V p o i n t s . 

where Cj can be taken as (-j)"*""^ 
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(c) X and Y Momentum Equations Across Reef 

Figure 2 Computational molecules 
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The c o a s t l i n e i s represented by no flow con
d i t i o n s U = 0 or V = 0 depending on the o r i e n t a t i o n 
of the boundary. Open boundary conditions ( t y p i 
c a l l y to the n o r t h , east and south f o r the Coral 
Sea) are somewhat more complicated as the geophysi
ca l scale o f the meteorological f o r c i n g normally 
exceeds the area t h a t can f e a s i b l y be modelled on a 
d i g i t a l computer. The f o r c i n g i n f l u e n c e of the 
t r o p i c a l cyclone outside the computational f i e l d 
must be included i n the open boundary conditions 
and t h i s was found to be most s a t i s f a c t o r i l y 
accomplished (Ref. 6) by adopting as the open 
boundary water l e v e l s the l o c a l ( q u a s i - s t a t i c ) 
bathystrophic storm t i d e . Flow c o n s t r a i n t s w i t h i n 
the computational f i e l d imposed by islan d s (no flow) 
and reefs (see Section 4) are also included i n 
SURGE. I n most cases these boundary conditions 
require some i n t e r p r e t a t i o n i n terms of the general 
f i n i t e - d i f f e r e n c e equations; two or more con
s t r a i n t s could apply at the same p o i n t and i n many 
cases the s p a t i a l coverage of the general f i n i t e -

crest 

Ax 

Figure 3 Schematic representation of a Coral Reef 

I i i ! ^ r r ^ J - X \ 
A s i g n i f i c a n t problem remains i n the s p e c i f i 

c a t i o n of r e a l i s t i c reef c r e s t elevations Zj,j.ggj. 
Navigation charts give l i t t l e d e t a i l other than 
statements such as "awash at h a l f - t i d e " and "heavy 
breakers" and precise l e v e l l i n g i n such a s i t u a t i o n 
i s very d i f f i c u l t . A uniform reef crest l e v e l of 



-Imf'nM.S.L, datum has been adopted as a represen
t a t i v e e l e v a t i o n . Comparative computations were 
undertaken w i t h reef crests a t M.S.L. and the 
dif f e r e n c e s i n the computed flow f i e l d s were q u i t e 
minor; crest e l e v a t i o n above M.S.L. would be ra r e . 
Figs. 4 and 6 show the model representation of the 
Great B a r r i e r Reef o f f Townsville. 

5 SURGE PENETRATION ACROSS THE REEF 

A series of numerical experiments were con
ducted at several l o c a t i o n s along the Coral Sea 
coast w i t h a view to q u a n t i f y i n g the influence of 
the Great B a r r i e r Reef on surge development and 
propagation. As pr e l i m i n a r y experiments had i n d i 
cated t h a t a r e a l i s t i c plan representation of the 
gaps between separate c o r a l reefs was very important 
i t was considered appropriate to r e l a t e the e x p e r i 
ments as cl o s e l y as possible to r e a l s i t u a t i o n s . 

The offshore bathymetry around Townsville i s 
reasonably t y p i c a l of the Coral Sea coast. To the 
nor t h the Reef i s closer to the coast, t o the south 
f u r t h e r away. Fig. 4 gives an i n d i c a t i o n of the 
extent and the scale of the flow f i e l d considered, 
the broken l i n e s representing the Great B a r r i e r Reef. 
The t r o p i c a l cyclone adopted was cyclone "Althea" 
(December, 1971), as described i n Ref. 8. Two 
separate cases have been chosen to i l l u s t r a t e the 
trends: 

(a) Reef f u l l y modelled, c r e s t height a t -Im to 
M.S.L. datum, and 

,s - a) j3 « p 
(b) Reef omitted. ' u 

Figs. 5 and 6 show some t y p i c a l r e s u l t s during the 
passage of the cyclone from the Coral Sea across the 
coast north of Townsville. Zero time r e f e r s to the 
time of l a n d f a l l . 

Figure 4 Townsville model g r i d 

1 i n r 
Figure 5 Water surface p r o f i l e s along section A-A 

Computed water surface p r o f i l e s along Section 
A-A through Black River n o r t h of Townsville (see 
Fig. 4 f o r l o c a t i o n ) are shown i n Fig. 5 f o r times 
ranging from seven hours before cyclone l a n d f a l l to 
one hour a f t e r l a n d f a l l . Black River i s not f a r 
from the peak surge l o c a t i o n and the cyclone path 
roughly f o l l o w s the chosen cross-section. These 
r e s u l t s generally support the behaviour a n t i c i p a t e d 
i n Section 2 and provide good i l l u s t r a t i o n s of the 
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stages i n the development and propagation of the 
surge wave, the symbol ^ i n d i c a t i n g the nearest 
point t o the cyclone eye at each p a r t i c u l a r time. 

The pressure surge i s c l e a r l y dominant seven 
hours before l a n d f a l l . As a n t i c i p a t e d there i s a 
redu c t i o n i n the i n i t i a l draw-down along the coast 
but i t s magnitude i s small (of order of 0.1 m) and 
i t does not appear to be s i g n i f i c a n t . The eye of 
the storm crosses the outer f r i n g e of the Reef at 
about f i v e hours before l a n d f a l l , at which time 
the water surface p r o f i l e s across the c o n t i n e n t a l 
s h e l f shoreward of the reefs show reasonable 
agreement, on the average. | 

At about three hours before l a n d f a l l the eye 
crosses the inner f r i n g e of the Reef. A small 
(again of order 0.1 m) reduction i n the surge wave 
water l e v e l s over the shelf region i s now observed, 
apparently due to the a n t i c i p a t e d broadening of the 
scale of the c i r c u l a t i o n p a t t e r n and the concentra
t i o n of the south-north longshore flow. The wind 
forced set-up at the coast i s now becoming apparent 
and, as the eye approaches closer to the coast (one 
hour before l a n d f a l l ) , the wind t i d e dominates the 
surge wave, although the mound of water character
i s i n g the p r o f i l e s a t e a r l i e r times i s s t i l l i d e n t i 
f i a b l e . The Reef s t i l l r e s u l t s i n a minor reduction 
of the peak water l e v e l at t h i s time but the 
di f f e r e n c e s soon disappear as the eye crosses the 
coast and the wind t i d e i n t e n s i f i e s . Peak surge 
l e v e l i s recorded approximately one hour a f t e r land
f a l l , a t which time there i s l i t t l e d i f f e r e n c e 
between the two p r o f i l e s . 

The c o n t i n e n t a l shelf flow patterns recorded 
i n Fig. 6 are also consistent w i t h the a n t i c i p a t e d 
behaviour and give a good i n d i c a t i o n of the o v e r a l l 
flow p a t t e r n . The i l l u s t r a t i o n s cover only the 
immediate s h e l f region around the l a n d f a l l p o s i t i o n , 
the s p e c i f i c area of the complete computational 
f i e l d being i n d i c a t e d on Fig. 4. At three hours 
before l a n d f a l l the eye of the cyclone i s located 
w i t h i n t h i s region, as i n d i c a t e d on the centre p a i r 
of diagrams; at -7 hours the eye i s s t i l l to the 
r i g h t (east) of the i n s e t and at +1 hours i t has 
moved to the l e f t (west). At a l l times i t i s c l e a r 
t h a t the Great B a r r i e r Reef has a major i n f l u e n c e 
on the flow p a t t e r n i n i t s immediate v i c i n i t y . The 
flow p a t t e r n on the s h e l f i n s i d e the Reef appears 
to be l i t t l e changed however, except perhaps f o r a 
minor trend towards concentrating the longshore flow. 
There i s apparently s u f f i c i e n t shelf width w i t h i n 
the Reef at t h i s s i t e f o r the continuing generation 
and development of the surge wave across the s h e l f 
to be only m a r g i n a l l y a f f e c t e d by the reefs f u r t h e r 
o f f s h o r e . 

I t would seem t h a t the Great B a r r i e r Reef has 
maximum impact where the reefs come closest to the 
co a s t l i n e and there i s i n s u f f i c i e n t f e t c h f o r the 
shel f flow p a t t e r n to f u l l y recover from t h e i r 
i n f l u e n c e . This was confirmed by a d d i t i o n a l numeri
cal experiments undertaken f o r Cooktown, where the 
inner f r i n g e of the Reef i s only 10 km of f s h o r e , 
the closest the major reefs come along the e n t i r e 
Coral Sea coast. The o v e r a l l behaviour was s i m i l a r 
to t h a t described above except t h a t the changes 
were more pronounced, the peak surge l e v e l being 
reduced by approximately 0.5 m f o r a t r o p i c a l 
cyclone s i m i l a r to "Althea". I n general then the 
major centres of population along the Coral Sea 
coast can expect l i t t l e p r o t e c t i o n from the Great 
B a r r i e r Reef i n the event of a s i g n i f i c a n t t r o p i c a l 
cyclone storm surge. 

6 CONCLUSIONS 

The impact of the Great B a r r i e r Reef on t r o p i 
cal cyclone storm surge development and propagation 
has been found to be q u i t e l o c a l i s e d . The flow 
patterns on the c o n t i n e n t a l s h e l f respond s i g n i f i 
c a n t l y to the c o r a l reef c l u s t e r s but these l o c a l 
changes have only a minor e f f e c t f u r t h e r inshore and 
l i t t l e change would be experienced i n the i n c i d e n t 
surge wave along the coast. The o v e r a l l i n f l u e n c e 
of the Reef would be greatest north of Cairns where 
the inner edge of the c o r a l reef c l u s t e r s i s closest 
to the shore; here the Reef would s t i l l provide 
only marginal p r o t e c t i o n from surge wave penetration 
on to the coast. 

Numerical hydrodynamic modelling has been found 
to adequately describe surge penetration across the 
Reef and the continuing development and propagation 
of the surge wave on the c o n t i n e n t a l s h e l f . 

7 ACKNOWLEDGEMENTS 

This study was undertaken as part of an i n v e s t i 
gation a t James Cook U n i v e r s i t y of t r o p i c a l cyclone 
storm surge along the Queensland coast, i n which 
Professor K.P. Stark, Professor of Systems 
Engineering, has also p a r t i c i p a t e d . F i n a n c i a l 
support from the Beach Pr o t e c t i o n A u t h o r i t y , 
Brisbane, i s g r a t e f u l l y acknowledged. 

8 REFERENCES • ' ' 

1. SOBEY, R.J. (1976). The Generation and 
propagation of cyclonic storm surges. 
Proc. Annual Engineering Conference, 

/ I.E.Aust. , Townsville, pp 284-289. 
' i. 

2. SOBEY, R.J., HARPER, B.A. and STARK, K.P. : 
(1976). Numerical sim u l a t i o n of t r o p i c a l 

I , cyclone storm surge on the Queensland 
coast. Department of C i v i l and Systems 
Engineering, James Cook U n i v e r s i t y , 
Townsville, to appear as Report. 

3. U.S. WEATHER BUREAU (1968). Meteorological 
c h a r a c t e r i s t i c s of the probable maximum 
hurricane, A t l a n t i c and Gulf coast of the 
United States. Hurricane Research I n t e r i m 

. Report HUR 7-97. 

4. WU, J. (1969). Wind stress and surface 
roughness a t air-sea i n t e r f a c e . J n l • 

j Geophysical Research, Vol.74, pp 444-455. 

5. REID, R.O. and BODINE, B.R. (1968). 
Numerical model f o r storm surges i n 

, Galveston Bay. J n l . Waterways and 
Harbors D i v i s i o n , A.S.C.E., Vol.94, 
pp 33-57. 

6. HARPER, B.A., SOBEY, R.J. and STARK, K.P., 
(1976). S e n s i t i v i t y analysis of a 
t r o p i c a l cyclone surge model. Proc. Conf. 
Numerical Simulation of F l u i d Dynamics 

1 Systems, Melbourne. 

7. HENDERSON, P.M. (1966). Open Channel Flow 
Macmillan, New York. 

8. BUREAU OF METEOROLOGY (1975). T r o p i c a l 
cyclones i n the northern A u s t r a l i a n 
region. Meteorological Summary, 
A u s t r a l i a n Government Publishing Service. 


