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‘The decision to embark 
on an integrated coastal 
study was brave and 
farsighted. Its timing 
coincided with 
unprecedented interest in 
the coastal environment, 
the issue o f  global 
warming, climate change 
and sea level rise. The 
study is now regarded as a 
vital and essential part o f  
the strategic and 
investment planning for 
the Anglian region.’

T h e  A n g lia n  reg ion  o f  the N a tio n a l R ivers A uth ority  
c o v e rs  o n e  o f  the largest an d  m o st v u ln e rab le  co astlin e s in 
B r ita in  stre tch in g  from  the H u m b e r  in the north  to  the 
T h a m e s  in  the so u th . M u ch  o f  it is f la t, low  ly ing an d  
b e lo w  m a x im u m  record ed  sea level.

W ith  o v er  o n e  fifth  o f  the reg io n  b elow  flo o d  risk  level 
a c o n t in u in g  an d  m ajo r in v e stm e n t p ro gram m e by the 
N R A  e n su re s the p ro te c tio n  o f  three qu arters o f  a m illion  
p e o p le  a n d  b illio n s  o f  p o u n d s o f  in v e stm e n t in 
in fra s tru c tu re  an d  lan d . In the n ext ten  years it is p lan n ed  
to  sp e n d  a b o u t  £3 4 0  m illio n  o n  c o asta l an d  tid al de fen ces.

T h e  A n g lian  region  is p ro tec te d  fro m  tidal f lo o d in g  by 
a b o u t  1 ,500  km  o f  d e fen ce s. T h e  w ide range o f  co asta l 
g e o m o r p h o lo g y , the u n d erly in g  g e o lo g y  and  the exp osu re  
to  ag g re ss iv e  w in d  an d  w ave ac tio n  requ ires a variety  o f  
d e fe n c e  so lu tio n s  for th is ex trem ely  ab rasive  co astlin e . For 
m a n y  ce n tu rie s  the co a st  h as b een  d e fen d e d  on  m ore or 
le ss  th e  sam e fron tage  as at p resen t. T h e  last m ajo r 
re fu rb ish m e n t an d  ex te n sio n  to  the d e fen ces to o k  p lace  in 
th e  tw o d e c a d e s  fo llo w in g  the d isa s tro u s  1953 E ast C o a st  
f lo o d s  in  w h ich  ov er 2 0 0  p eo p le  d ied . L im ited  
re fu rb ish m e n t an d  u p g rad in g  a lso  to o k  p lace  in areas 
w h ich  w ere a ffec te d  by  a s im ila r  surge in 1978.

T h e  co a st lin e  is e n v iro n m e n ta lly  sen sitive . T h e op en  
la n d sc a p e , the n u m e ro u s S ite s o f  S p e c ia l S c ien tific  In terest 
a n d  b ird  re serves, the H eritage  C o a s t  an d  the h istoric  
to w n s all requ ire  p articu la r  a tte n tio n  w hen co n sid erin g  
f lo o d  p ro te c tio n .

BIRTH OF THE STUDY (1987)

T h e stu dy  was conceived  again st a backgroun d o f:

— a real risk o f  flo o d in g

— a ju stified  need for m ajor flood  defen ce investm ent

— a geom orph ologica lly  an d  geo log ica lly  co m plex  and 
d iverse coastline

— an environm entally  sensitive coastlin e

— the possibility  o f  sea level rise from  global warm ing.

In 1987 the form er regional water auth ority  (which at that 
tim e was responsible for flo o d  defence) took  a m ajor 
in itia tive  to m ove away from  the p iecem eal approach  o f  
the past towards an integrated look  at the w hole coastlin e.

A n early task was to exam in e the feasib ility  o f  this 
ap p ro ach , to iden tify  top ic s for in vestigation  and to 
co n sid er the co st im plication s. In late 1987 co n su ltan ts Sir 
W illiam  H alcrow  and Partners were app o in ted  for the 
prelim inary stu dy :

— to  exam ine and  co llate  references and data sources for 
the coast;

— to  define do m in an t co asta l p rocesses and respon ses;

— to  develop a short term  m an agem en t strategy.

T h is stage o f  the study co m p le ted  in 1988 at a co st o f  
£250 ,000 , resulted in the produ ction  of:

— a coastal a tla s show ing coasta l data and in form ation  
p ictorially ;

— a database o f  references and sources o f  in form ation ;

— a G eographic In form ation  System  (G IS) o f  the m ain 
variables;

— a study report;

— a short term  m an agem en t strategy.

Benefits from  the p relim inary  study were:

— a better understan din g o f  the coastal processes (e.g. 
offshore bank form ation ).

— a better understan din g o f  the responses o f  the coast 
(e.g., it was fou n d over 70%  o f  the coastlin e was 
retreating).

— the first com prehensive d atabase  o f  references and facts 
about the coast. T h is is essential for strategic 
m anagem ent and  schem e developm ent.



COMPLETION OF THE STUDY (1988 to 1991)

D urin g 1988 the con su ltan ts were asked to con tin u e  the 
pro ject by:

— fillin g  in data  gaps in the prelim inary  study

— con tin u in g  the further developm en t and u nderstan din g 
o f  the coastal p rocesses and m ech an ism s

— refin ing and deve lo p in g  the G IS in to  a fu lly  operation al 
system

— defin in g a m on itorin g  program m e

— deve lo p in g  a m an agem en t strategy.

The overall ob jective  was to  develop  a realistic regional 
m an agem en t strategy and a soun d b asis for investm ent 
p lan s for flood  defence.

The study was sp lit into five task areas:

FIELD MEASUREMENTS

Nearshore bathymetric survey
This work en ab led  the form  and extent o f  the nearshore to 
be m ap ped  for the first tim e. It involved taking 300 
profiles o f  the co ast at approxim ate ly  one k ilom etre 
intervals along the open  co ast betw een the T h am es and 
the H um ber. W here full p rofiles were co m p leted  these 
extended o ffsh ore to  depths o f  betw een three an d  10 
m etres below  chart datum .

Nearshore geological survey
The prelim inary  study estab lish ed  the im portan ce o f  the 
beach and nearshore geo logy  but this was p oorly  defined. 
T o  redress this, 12 corridor sites were surveyed around the 
A nglian  coast, to  produce p lan s and section s su m m arisin g 
the m ain  geo log ica l features. U sing existing data  sources it 
was p o ssib le  to  m ap  a further four sites to  the sam e level 
o f  de ta il, and provide a defin ition  o f  the geo logy  within 
the co asta l strip.

Estuary sediment trends
A critical p lan n in g  issue for the Lincolnsh ire co ast is the 
extent to  which it relies on  m aterial from  the erod in g  
H oldern ess C o ast. Sea bed sed im ent sam ples were 
co llected  from  Spurn  H ead  to D on n a N o o k  and  up the 
H u m ber as far as Pauli R oads. The analysis o f  these 
sam ples im proves understan din g o f  the sed im en t path s in 
this area and in particu lar the m ovem en t o f  san d  o f f  the 
H oldern ess coast.

STUDIES

Nearshore currents
The prelim inary  study identified  the im portance o f  tidal 
currents in the lon ger term  response to  the coast. T o  
provide an im proved description  o f  these currents, 
particu larly  near the beach , a num erical m odel was 
estab lish ed . T h is m odel provides a detailed  reso lu tion  o f  
the nearshore zon e, while at the sam e tim e coverin g the 
entire southern  N orth  Sea betw een F lam borou gh  H ead  
and the D over Straits.

Sediment modelling
V ery d ifferen t m o d es o f  retreat were ob serv ed  on  b each es 
an d  shores along the Anglian co astlin e . T o  stu dy  this in 
m ore detail a m athem atical m o d el w as d e v e lo p e d  to  
exp lore the physical processes w hich lead  to b each  
steepen in g.

Offshore banks
Extensive surveys o f  the Great Y arm o u th  banks go  back 
fo r m ore th an  a century. D ata from  these have been  used  
to  produ ce a n um erical analysis o f  the sp eed  an d  extent o f  
ch an ges o v er tim e, as a means o f  testin g  the p o stu la ted  
m o del o f  ban k  m ovem ents.

Impact of climatic change
Linked with talk o f  th e ‘G reenhouse E ffe c t ’ an d  the 
p oten tia l fo r  an increase  in the rate o f  sea level rise, there 
is a lso  the p o ssib ility  o f  change to  reg io n al storm  p attern s. 
H istorica l d ata  was u sed  to assess w hether the N o rth  Sea is 
getting storm ier. T h e output from  a gen eral c ircu la tion  
m o d el was u sed  to consider how g lo b a l w arm in g m ight 
a ffect severe storm s in the N orth  Sea.

Impact of sea level rise
A w ide spectrum  o f  studies on  g lo b a l w arm ing an d  the 
p oten tial fo r sea level rise are bein g  active ly  p u rsu ed  by 
the in ternational research  com m u n ity . T im e  will h o p e fu lly  
im prove the estim ates o f  how m uch in crease  is to  be 
expected . T h e  ob jective  o f  this stu dy  was to  d ev e lo p  a 
m eth od  for in vestigatin g  the p o ssib le  im p ac ts o f  sp ec ific  
scen arios on  the region .

Estuary studies
A lth ough  the prelim inary  study co n ce n tra te d  on  the open  
co ast, this stage o f  the project in c lu d ed  the estuaries. T h is 
is p articu larly  relevant in Essex w here m u ch  o f  the sea 
defen ce is w ithin  the estuaries. T h e stu d ies in c lu d ed  a 
review o f  the saltings research p ro gram m e, an an a ly sis  o f  
h istoric aerial p h otograp h s to estab lish  ch an ges on  the 
saltm arsh  fringe and a detailed c la ss ific a tio n  o f  estuary  
m orph ology .

MONITORING

Assess beach survey methods
Very little research has been done on  the b est tim in g  and 
intensity  o f  beach  surveys for m o n ito rin g  p u rp o ses. U sin g  
an extensive set o f  p ro file s from the L in co ln sh ire  co ast 
(covering so m e 30 years) a series o f  exp erim en ts were 
perform ed to  estab lish  how frequency an d  survey  accuracy  
in fluence the analysis results. T h is was u sed as a b a sis  for 
deve lo p in g  app rop riate  survey gu id elin e s.

Evaluate satellite data
W ith large areas o f  the A nglian co ast b e in g  salt m arsh , 
ch an ges in the vegetation  may p rov id e  an  early  in d ication  
o f  m ore regional ch an ges. A set o f  sate llite  im ages have 
been prepared together with groun d surveys, to  see 
w hether the vegetation  can  be c la ssified  and reso lved  to  
su ffic ient accuracy  to d etect change.



Monitoring programme
T h e  o b je c t iv e  w as to  set o u t the re q u irem e n ts for the lon g 
term  m o n ito r in g  o f  th e c o a st , to  su p p o r t a regional 
m a n a g e m e n t strategy . T h is  is to  be su p p lem en te d  by  local 
m o n ito r in g  a d d re ss in g  sp e c ific  p ro b le m  areas. G u id e lin e s 
h ave  b ee n  p rep ared  o n  the ‘w h at, w here an d  how ’ o f  data 
c o lle c t io n , a lo n g  w ith re c o m m e n d a tio n s  as to  how th is 
d a ta  sh o u ld  be a n a ly se d  an d  p re sen te d  to  co asta l 
m a n a g e rs .

GEOGRAPHIC INFORMATION SYSTEM

T h e  g e o g ra p h ic  in fo rm a tio n  sy stem  (G IS ) u sed  in the 
p re lim in a ry  stu d y  w as very m u ch  an  an a ly sis  too l. T h e 
e m p h a s is  sh ifte d  in th e n ext stage  to  a sy stem  to be used  
as a m a n a g e m e n t to o l. T h e  key e le m en ts are ease o f  use 
a n d  a h igh  level o f  d a ta  in tegrity  an d  q u a lity  co n tro l.

MANAGEMENT STRATEGY

A  c o m b in a t io n  o f  p o lic y  g u id e lin e s w h ich  defin e the 
c o n s tra in ts  du e to  ex is tin g  c o asta l u sage  an d  o p tio n s for 
r e sp o n d in g  to  the p ro b le m  in term s o f  a range o f  tech n ical 
so lu t io n s .

THE COST

T h e  to ta l c o st  o f  the stu d y  w as £ 1 .6 5  m illio n . It was 
fu n d e d  by  the five lo ca l F lo o d  D e fe n ce  C o m m itte e s  in the 
A n g lia n  re g io n  an d  gran t a id ed  by the M in istry  o f  
A g r ic u ltu re , F ish erie s an d  F o o d .

T h is  a m o u n t  w as m ad e  u p  o f :
£ m

P re lim in ary  stu d y 0.25

Field Measurements
B a th y m e tr ic  survey 0 .4 0
N e a r sh o re  g e o lo g ic a l su rvey 0 .15
E stu a ry  se d im e n t tren d s 0 .08

Studies
N e a r sh o re  cu rren ts 0 .16
S e d im e n t  m o d e llin g 0 .10
O ffsh o re  b an k s 0 .02
Im p a c t  o f  c lim a te  ch an g e 0.03
Im p a c t  o f  sea level rise 0.02
E stu a ry  stu d ie s 0.03

Monitoring
B e a ch  su rvey  m e th o d s I
S a te llite  d a ta  r 0 .17
M o n ito r in g  p ro g ram m e  '

G IS  1
M a n a g e m e n t  stra tegy  J

0 .24

T o ta l  1.65

BENEFITS OF THE STUDY

T h e study will be o f  m ajo r benefit to the A nglian  region  
by:

★  increasing know ledge o f  the co ast, coastal p rocesses and 
sedim ent m o vem en t;

★  allow ing the d eve lo p m en t o f  m ore en viron m entally  
acceptable so ft  engineering so lu tio n s;

★  providing q u a lity  data for p ro ject design ;

★  helping to ensure investm ent is provided  at the right 
tim e in the right p lace ;

★  allow ing the region to  look at lon g  term strategic 
so lutions rather than p iecem eal ap p roach es;

★  g iv ing early in d ication  o f  p o ssib le  im pacts o f  sea level 
rise.

O verall it will ensure the A nglian  region carries ou t its 
flo o d  defence resp on sib ilities p ay in g  full regard to the 
technical, fin ancial and en viron m ental co n sequ en ces o f  its 
decision s and actions.

‘Much has been said about 
resolving conflicts in the coastal 
zone, improving understanding, 
disseminating knowledge and 
developing a coastal 
management approach. Equally 
there has been dialogue about 
the coastal environment and in 
particular the need to move 
away from hard defences 
towards soft engineering 
solutions.

‘This study will have a profound 
influence in the decades ahead 
on both coastal management 
and the move towards more 
environmentally sensitive 
engineering solutions

Produced by the Public Relations Unit
Notional Rivers Authority, Anglian Region P58/6/91

ENVIRONMENT AGENCY

llllllllli
0 5 5 5 7 2


