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T h r e a t s  t o  w a t e r b i r d s  an d  w e t l an d s  I

T H REA T S T O  W A T ERBIRD S A N D  W ET L A N D S:  

IM PLIC A T IO N S FO R C O N SERV A T IO N ,  

IN V EN T O RY A N D  RESEA RCH

Mark O ’Connell

W i l d f o w l  &  W e t l a n d s  T ru st ,  Sl im b r id g e, G l o u c e s t e r s h i r e  G L 2  7 BT, U K  

Em ai l : m a r k .o c o n n e l l @w w t .o r g .u k

The world has undergone major social, economic and demographic changes in the 

last two centuries. Predictions suggest that during the next 100 years, even greater 

changes will occur and this will put increasing pressure on wetlands and their 

biodiversity. This paper examines the changes that have occurred, and the nature of 

threats facing waterbirds and wetlands as a result of human activities. The need for 

specific areas of research is identified, part icularly in relation to detecting and 

measuring change and the need to provide solution- oriented research to underpin 

conservation action.

KeyWords: threats, wetlands, waterbirds, conservati on, inventory, research.

A changing world

D u r in g  t h e  last  h al f  o f  t h e  2 0 t h  C en t u r y ,  

t h e  n o t io n  o f  d ev e lo p m e n t  has b een  a t  t h e  

h e a r t  o f  m an y  so c ia l  an d  e c o n o m i c  

ch an g es in a l m o s t  e v e r y  c o u n t r y  ar o u n d  

t h e  w o r l d .  H o w e v e r , ‘d e v e lo p m e n t ’ is b o t h  

am b ig u o u s an d  d i f f icu l t  t o  d ef in e, as i t  is 

u sed  in m an y  d i f f e r en t  c o n t e x t s  an d  co ver s  

m an y  d i f f er en t  act i v i t i es  (G o u l e t  1992; 

C o w a n  &  Sh en t o n  199 5 ). In t h e  w e s t e r n  

w o r l d ,  m o s t  m o d els o f  d ev e lo p m e n t  have 

in vo lv ed  s t r i v in g  f o r  t e c h n o l o g i c a l  

ad van cem en t ,  an d  so c ial  an d  ec o n o m i c  

‘ p r o g r ess ’ .T h e  la t t e r  has o f t en  b een  l ink ed  

t o  t h e  o ve r a l l  g oal  o f  ec o n o m i c  g r o w t h ,  

g en e r a l l y  m easu r ed  b y ch an g es in G r o s s

N a t i o n a l  Pr o d u c t .  A  co n si d er ab le  am o u n t  

o f  m o n e y  has b een  in v e s t ed  b y 

o r g an isat io n s an d  g o v er n m en t s  in f un d in g  

in f r as t r u c t u r es  t h a t  lead  t o  d ev e lo p m en t  

u n d e r  t h is  m o d el ,  an d  t h e  ex p lo i t at io n  o f  

n a t u r a l  r e s o u r c e s  has o f t en  b een  an  

in t eg r a l  p a r t  o f  d e v e l o p m e n t  p lan n in g  

(A d am s 1998).

W i t h i n  t h e  sam e t im e  p er io d  d u r in g  

w h ic h  t h ese  m o d e ls o f  d ev e lo p m e n t  cam e 

t o  t h e  f o r e ,  e n o r m o u s  ch an g es in h u m an  

p o p u la t i o n s  h ave o c c u r r e d .  T h e  t o t a l  

h u m an  p o p u lat i o n  has r i sen  t o  n ear ly  six  

b i l l i on ,  an d  d em o g r ap h i c  f o r ecas t s  su g g est  

i t  w i l l  c o n t i n u e  t o  r i se d u r in g  t h e  2 1 st  

cen t u r y ,  w i t h  t h e  p o t en t ia l  t o  r each  o v e r  

t en  b i l l i o n  b y 2 0 5 2  (Je f f r ie s  1 9 9 7 ). 

A l t h o u g h  m an y  o f  t h e  so c ia l  an d  ec o n o m i c
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ch an g es o cc u r r i n g  in  t h e  2 0 t h  C e n t u r y  

h ave b en e f i t t ed  s o m e  in d ivid u als,  p o v e r t y  

st i l l  af f ect s  a larg e p r o p o r t i o n  o f  t h e  

h u m an  p o p u la t io n . T h e r e  ar e  c u r r e n t l y  

e ig h t  h u n d r ed  m i l l i o n  p eo p le w h o  ar e  

classi f ied  as m a ln o u r i sh ed , an d  t w o  b i l l i o n  

p e o p le  w h o  d o  n o t  h ave access  t o  

ad eq u at e san i t at io n  (W a t s o n  1999). M o r e  

t h an  o n e  b i l l i on  p eo p le  d o  n o t  h ave access 

t o  safe an d  seaso n al l y  c o n s t an t  su p p l ies o f  

w at e r ,  an d  t h is lead s t o  t w o  m i l l io n  ch i ld  

d eat h s e v e r y  year . T h e  2 0 t h  C e n t u r y  also  

saw  accel er a t i n g  r at es  o f  u r b an isat io n  in 

m an y  p ar t s  o f  t h e  w o r l d .  In  1970, t h e r e  

w e r e  ab o u t  190  c i t ies w i t h  a p o p u lat i o n  o f  

o v e r  a m i l l i o n ,  b u t  b y  1999 t h e r e  w e r e  

o v e r  4 0 0  o f  t h is  siz e. A g r i c u l t u r e  has also  

u n d e r g o n e e n o r m o u s  ch an g es. Far m in g  

m e t h o d s  h ave b ec o m e  in d u st r ia l i sed  and  

in t e n s i f i ed ,  an d  t h e  c o n v e r s i o n  o f  

eco l o g ical  syst em s in t o  ag r icu l t u r al  land  

has b een  a c o m m o n  p r act i se acr o ss t h e  

g l o b e .W h e n  m easu r ed  t o g et h er ,  u r b an  and  

a g r i c u l t u r a l  a r eas  n o w  im p ac t  t h r e e  

q u ar t e r s  o f  t h e  w o r l d ’s h ab i t ab le su r f ace 

(H an n ah  et  al. 1994).

The effects of change on  
wetlands

N o t  su rp r isin g ly,  t h e  ch an g es d escr ib ed  

ab o ve h ave p u t  t h e  n at u r a l  e n v i r o n m en t  

u n d er  in cr easin g  p r essu r e . A  ran g e o f  

h u m an  a c t i v i t i e s  n o w  p o se  p o t e n t ia l  

t h r ea t s  t o  w et lan d s  an d  t h e i r  b io d iv er s i t y  

(Table I), an d  o p e r a t e  at  a v a r i e t y  o f  

levels an d  scales (Table 2). Un f o r t u n a t e ly ,  

assessin g  an d  q u an t i f y in g  t h e  ex t en t ,  r a t e 

an d  n a t u r e o f  h ab i t a t  ch an g es resu l t in g  

f r o m  an t h r o p o g en ic  im p act s r em ain s a 

d i f f i cu l t  t as k  a t  a l m o s t  an y sp at ial  o r  

t em p o r a l  s ca le .T h e  co l l at io n  an d  p r o v is io n  

o f  an  accessib le i n v e n t o r y  f o r  d i f f er en t  

sp ec ies an d  b io - t yp es w i l l  b e o n e  o f  t h e

g r ea t es t  ch al len g es f o r  c o n se r v a t io n is t s  in 

t h e  2 1 st  C e n t u r y  (Fin layso n  &  D av id so n  

2 0 0 0 ).  T h e  i n v e n t o r y  d at a t h a t  a r e  

avai lab le,  p ain t  a b leak  p i c t u r e ,  an d  f o r  

g lo b al  w e t l an d s,  i t  has b een  est im at ed  t h a t  

s in ce 1900 ap p r o x i m at e ly  5 0 % o f  in lan d  

s i t es h ave b een  lo st  (t h is  f ig u r e w o u ld  b e 

g r e a t e r  i f  co ast al  w e t l an d s  w e r e  in c lu d ed ) 

(D u g an  1993; O EC D  19 9 6 ). T h e  p r in c ip al  

cau se o f  t h is lo ss has b een  t h e  co n ver s io n  

o f  w e t l an d s  t o  ag r icu l t u r al  sys t em s, a 

p r o cess  t h a t  is co n t in u in g  an d  accel er a t in g  

in m an y  r eg io n s, p ar t i cu la r l y  A f r i ca,  A s ia 

an d  t h e  n eo - t r o p ics.  In  Eu r o p e ,  6 5 % o f  

s i t es id en t i f i ed  b y Birdlife International as 

Im p o r t an t  Bi r d  A r e as  ( IBA s ) ar e  af f ect ed  

b y ag r icu l t u r e  (H e a t h  &  Evan s 2 0 0 0 ).  O f  

t h e 3 6 1 9  IBA s  l i st ed , 6 9 % co n t ai n  w et lan d  

h ab i t at s,  an d  4 2 % ar e  co n si d e r ed  as b ein g  

u n d e r ‘ h igh im p ac t ’ t h r eat .

W e t l a n d  i n ven t o r i es  ar e  lack in g  f o r  m o st  

r eg io n s, b u t  b y using  t h e  d at a t h a t  ar e 

avai lab le,  Sp ier s (2 0 0 0 ) co l la t ed  a r an g e o f  

ex am p les o f  w e t l an d  lo ss an d  d eg r ad at io n  

f r o m  ar o u n d  t h e  w o r l d  (su m m ar i sed  w i t h  

ad d i t io n a l  r e f e r e n c e s  in Table 3).  
A l ar m in g  as t h es e  ex am p les ar e ,  t h ey  t el l  

o n ly  a sm al l  p a r t  o f  t h e  s t o r y ,  b ecau se t h e  

co m m o n ly  r e f e r e n ced  f ig u r es f o r  h ab i t at  

lo ss o f t en  r e la t e  t o  ‘f lag sh ip ’ s i t es w h e r e  

larg e scale ch an g es h ave b een  ad eq u at e ly  

d o cu m en t ed . H o w e v e r ,  t h e  cu m u la t i ve loss 

o f  sm al le r  w e t l an d  ar eas acr o ss t h e  g lo b e 

p r o b ab l y  r ep r esen t s  an  eq u al l y  larg e t o t a l  

lo ss o f  w e t l an d  h ab i t at .  In  al l  o f  t h e  

l i t e r a t u r e  r e la t in g  t o  t h e  lo ss an d  

d e g r ad a t i o n  o f  w e t l a n d s  an d  t h e i r  

b io d iv e r s i t y ,  t h e r e  a r e  t h r e e  c o m m o n  

t h em es  t h a t  d esc r ib e  t h e  p r o b lem s  f o r  t h e  

co n se r v a t io n  co m m u n i t y :

I . A  lack  o f  q u an t i t at i v e d at a f o r  w et lan d  

lo ss o r  d eg r ad at i o n  f r o m  m o s t  r eg io n s o f  

t h e  w o r ld ,
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T a b le  I .  H u m a n  ac t i v i t i es  an d  as so c ia t e d  p o t e n t ia l  t h r e a t s  t o  w e t l a n d s  an d  t h e i r  b i o d iv e r s i t y  

(ad ap t ed  f r o m  W i l l i a m s  1993 a n d V i v e s  1 9 9 6 ).T h e  t h r e a t s  a r e  c a t e g o r is e d  b y  f i ve  t y p e s  o f  e f f ect s  t h a t  

each  a c t i v i t y  can  p r o d u c e  (s e e  f o o t n o t e ).

W A W R W Q U E A S

W a t e r  u se A b s t r a c t i o n * *

D i v e r s i o n * * *

Ch an n e l i s a t io n * *

Im p o u n d m e n t * * * *

Fl o o d  d e f en c es * *

A g r i c u l t u r e  Re c l am a t i o n * *

f i sh e r i es &  D r a i n ag e * *

f o r e s t r y  A b s t r a c t i o n * *

D i v e r s i o n * *

Ch an n e l i sa t io n * *

T o x ic  ch em ica ls *

O r g a n i c  in p u t s *

N u t r i e n t  in p u t s *

A t m o s p h e r i c  d e p o s i t i o n *

U s e  o f  n o n - n at i ve sp ec ies * *

H a r v e s t  o f  n a t u r a l  r e s o u r c e s

C o a s t a l  d e f en c es *
*

In d u s t r y  Re c l am a t i o n * *

A t m o s p h e r i c  d e p o s i t i o n *

C h e m i c a l  d e p o s i t i o n *

D i s t u r b a n c e *

C o a s t a l  d e f en c es * *

U r b a n i s a t i o n  Re c l am a t i o n * * *

A t m o s p h e r i c  d e p o s i t i o n *

A b s t r a c t i o n * *

N u t r i e n t  in p u t s *

Ef f lu en t  in p u t s *

C h e m i c a l  d e p o s i t i o n *

W a s t e * *

D i s t u r b a n c e *

N o n - n a t i v e  sp ec i es * *

C o a s t a l  d e f en ces * *

M in in g  Re c l am a t i o n * * *

D r a i n ag e *

C h e m i c a l  d e p o s i t i o n *

Re c r e a t i o n  W a t e r  s p o r t s * *

H u n t i n g * *  *

O t h e r s  Pe a t  r e m o v a l * * * *

A q u a c u l t u r e * 'i' *

W A  =  ch an g es in  w e t l a n d  a r e a ; W R  =  ch an g es in w a t e r  r eg im e; W Q  =  ch an g es in w a t e r  q u al i t y ;  

U E =  u n s u st ai n ab le ex p lo i t a t io n ; A S =  i n t r o d u c t i o n  o f  a l ien  sp ec ies.
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T ab le  2 .T h e  r an g e o f  im p a c t  levels  an d  scales as so c ia t e d  w i t h  p o t e n t ia l  e f f ect s  o f  h u m an  ac t i v i t i es  

o n  w e t l an d s  an d  w e t l a n d  b io d iv er s i t y .

Sp at ia l  scale 

T e m p o r a l  Sca le

Se v e r i t y

T yp e

Si t e lo cal  —► r e g i o n a l n at io n al in t e r n a t io n a l g lo b al

D i s c r e t e  e v e n t  

Sh o r t  - » - l o n g  t e r m  

Sl o w  —►  r ap id

Sl ig h t m o d e r a t e su b st an t ia l e x t r e m e

C h an g e s  t o  n u m b er s  o f  in d iv id u als  a t  s i t e  — in p o p u la t i o n

Ch an g es  t o  sp ec ie s d i v e r s i t y  —►  c o m m u n i t y  c o m p o s i t io n

C h an g e s  t o  h yd r o l o g y , c h e m i s t r y  an d  e c o s y s t e m  f u n c t i o n

Ch an g es  sp e c i e s ’ r an g e

Ch an g es  sp e c i e s ’ b e h av io u r

Ch an g es  t o  h ab i t a t  d i ve r s i t y

H a b i t a t  f r ag m en t a t i o n

H a b i t a t  o r  sp ec ies loss

2. A  co n t in u ed  lo ss o f  w e t l an d s, an d  in 

so m e ar eas an  ac ce le r a t i n g  loss,

3. A  n eed  f o r  g r e a t e r  cap aci t y  t o  d evelo p  

su st a in ab le  s t r a t e g i e s  t o  h a l t  w e t l an d  

lo sses w h i l e  in c o r p o r a t in g  t h e  n eed s o f  

lo cal  p eo p le.

T h is  la t t e r  f ea t u r e  w i l l  b e f u r t h e r  d iscu ssed  

la t e r  in  t h is  p ap er .

The effects of change on  
waterbirds

T h e  lo ss an d  d eg r ad at i o n  o f  w e t l an d s 

acr o ss t h e  g lo b e has h ad  a m a j o r  ef f ect  o n  

t h e  b i rd  sp ecies t h a t  u t i l ise t h ese  syst em s 

f o r  al l  o r  p a r t  o f  t h e i r  l i f e c y c le .  

C o n s i d e r i n g  t h e  A n s e r i f o r m e s  (d u c k s,  

g eese,  sw an s  an d  s c r e a m e r s ) as an  

ex am p le o f  t h e  b r o a d e r  p ic t u r e,  i t  is 

k n o w n  t h a t  12 sp ec ies o r  su b sp ecies have 

b ec o m e  e x t in c t  s in ce 1600. O f  t h e  2 2 8  

ex t an t  sp ec ies o r  su b sp ecies,  1 9 % ar e 

c u r r e n t l y  t h r ea t en ed  w i t h  ex t in c t i o n  t o  

so m e d eg r ee  (i .e. ar e co n si d er ed  b y t h e

I U C N  Red  L i s t  t o  b e C r i t i c a l l y  

En d an g er ed , En d an g er ed , o r  Vu ln e r ab le ),  

an d  a f u r t h e r  8 % ar e  l i st ed  as Near -  

T h r e a t e n e d  (G r e e n  199 6 ; Bi r d L i f e

In t e r n a t i o n a l  2 0 0 0 ).  W i t h i n  t h e s e

cat eg o r ies,  d i f f er en t  t h r ea t s  af f ect  d i f f er en t  

p r o p o r t i o n s  o f  sp ec ies an d  su b sp ecies 

(Table 4). T h e  p r i m a r y  t h r e a t  is f r o m  loss 

o r  d eg r ad at i o n  o f  h ab i t at  w h ic h  af f ect s 

8 4 % o f  t h e  l i st ed  g ro u p s, f o l l o w ed  by 

u n su s t a in ab le  h u n t in g  (6 4 %) an d  t h e  

ef f ect s  o f  i n t r o d u ced  sp ecies (3 1 %).  O f  

co u r se  t h e r e  ar e  Wat e r b i r d  sp ec ies w h e r e  

avai lab le p o p u la t io n  d at a su g g est  t h a t  t h ey  

a r e s t ab le o r  in creasin g , an d  in d eed  so m e 

h ave b eco m e n u m er o u s  en o u g h  t o  b e 

co n sid er ed  p est s.  N e v e r t h e l e s s ,  g iven  t h e  

c u r r e n t  p r essu r es  o n  w e t l an d s  in m an y  

p ar t s  o f  t h e  w o r l d ,  so m e cau t io n  sh o u ld  b e 

em p lo yed  in assu m in g  t h a t  t h ese  sp ec ies 

a r e ‘saf e’ o r  n o t  o f  c o n se r v a t io n  co n ce r n .  

A  m o r e  h i s t o r i cal  p e r sp ect i v e  is o f t en  

n eed ed  w h e n  assessin g  t h e  co n se r v a t io n  

st at u s o f  sp ecies,  an d  t h e  m ai n t en an ce  o f  

c u r r e n t  ab u n d an ce m u st  a lso  b e seen  as an 

i m p o r t an t  c o n se r v a t io n  o b j ec t i v e  r u n n in g
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T a b le  3.

A f r i c a

A s ia

Eu r o p e

M id d le

Eas t

N o r t h

A m e r i c a

N e o 

t r o p ic s

O c e a n i a

Ex am p les o f  w e t l an d  lo ss an d  d eg r ad a t io n  in  d i f f e r e n t  r eg io n s  o f  t h e  w o r l d .

•  Gh an a : sev er a l  m a j o r  r i v e r s  b ein g  p o l lu t e d  b y  d o m e s t i c  &  

m u n ic ip al  w a s t e ,  ag r o c h e m i ca ls  an d  m in in g  d i sch ar g es.

•  Lak e  C h ad : u p  t o  3 0 % c h o k i n g  b y  aq u a t i c  w e e d s .

•  So u t h  A f r i c a :  9 0 % an d  5 8 % o f  w e t l an d s  r e s o u r c e s  lo s t  f r o m  

T u g ela an d  M f o l o z i  b asin s.

•  T u n isia:  8 4 % lo ss o f  w e t l a n d s  f r o m  M e r j e r d a h  c a t c h m en t .

•  Ban g lad esh : 3 .7  m i l l i o n  h e c t a r e s  o f  w e t l a n d s  t h r e a t e n e d  b y 

d i v e r s io n  o f  w a t e r  in  In d ia.

•  In d o n esi a:  3 7  m i l l i o n  h e c t a r e s  (3 1 %) o f  m an g r o v e  h ab i t at  lo st .

•  Jap an :  a l m o s t  al l  r i v e r s  af f ec t ed  b y  i m p o u n d m e n t  f o r  

r e s e r v o i r s  an d  e u t r o p h ic a t i o n .

•  M alays ia:  c u r r e n t l y  1 % o f  m an g r o v e  h a b i t a t  lo s t  p e r  an n u m  

(c o n s i d e r e d  c o n s e r v a t i v e  e s t im a t e ).

•  V ie t n a m : 1.7 m i l l i o n  h e c t a r e s  o f  Red  Ri v e r  f l o o d  p lain s lo st .

•  Br i t a in :  8 4 % o f  l o w l an d  r a ised  b o g  lo st .

•  Fin lan d : 5 .5  m i l l i o n  h e c t a r e s  o f  m i r es  d r a in ed  an d  4  m i l l i o n  

t o n n e s  o f  f u e l  p e a t  e x t r ac t e d .

•  N o r w a y :  4 0 % o f  lak es sh o w i n g  sign s o f  s e v e r e  ac id i f i ca t i o n .

•  Po l an d :  1.4 m i l l i o n  h e c t a r e s  o f  m i r es  h ave b een  e x p lo i t e d  an d  

d eg r ad ed .

•  Ir aq : 3 m i l l i o n  h e c t a r e s  o f  A l  H u w e iz a h  m ar sh es  se r io u s l y  

af f ec t ed  b y  d r a in ag e.

•  Isr ael :  a l m o s t  al l  n a t u r a l  f r e s h w a t e r  w e t l an d s  d r a in ed  f o r  

ag r i c u l t u r e .

•  Leb an o n : a l m o s t  al l  n a t u r a l  f r e s h w a t e r  w e t l a n d s  d r a in ed  f o r  

ag r i c u l t u r e .

•  Sy r i a :  a l m o s t  al l  n a t u r a l  f r e s h w a t e r  w e t l a n d s  d r a in ed  f o r  

ag r i c u l t u r e .

D e n n y  1985 

D u g an  1993 

G o p a l  &  W e t z e l  1995 

T ay lo r  et  al. 19 9 5  

M o s e r  et  al. 19 9 6  

Sp ie r s  2 0 0 0

M o r i  et  al. 1984 

Sc o t t  1993

G o p e l  &  W e t z e l  1995 

Sp ald in g  et  al. 1997  

Sp ie r s  2 0 0 0

A s e lm an n  &  C r u t z e n  

1989

W i l l i a m s  1990 

D u g an  1993 

Sp ie r s  2 0 0 0

D u g an  1993 

I N C  1998 

Sp ie r s  2 0 0 0

•  C an ad a : u t i l i sa t i o n  o f  n o r t h w e s t  w e t l a n d s  r ap i d l y  ex p an d i n g  D u g an  19 93

s in ce  1 98 0s. M o s e r  et  al. 1996

•  M e x i c o :  3 5 % o f  o r i g i n a l  w e t l a n d  a r e a  lo st .  Sp ie r s  2 0 0 0

•  U SA :  5 4 % o f  o r ig in a l  w e t l a n d s  lo st ,  w i t h  8 0 % o f  t h e se  k n o w n  

t o  h ave b een  as a r e s u l t  o f  ag r i cu l t u r e .

Eas t  C a r i b b e a n :  5 0 % o f  2 2 0  co as t al  w e t l a n d s  d am ag ed . Ba c o n  19 93

•  C o lu m b i a :  8 0 % o f  m an g r o ve  w e t l an d s  lo s t  in  M ag d alen a d el t a.  M o s e r  et  al.

Sp ie r s  2 0 0 0

•  A u s t r a l i a :  u p  t o  h al f  o f  t h e  c o n t i n e n t ’s w e t l an d s  lo s t  s i n ce El l i so n  19 9 4

Eu r o p e an  s e t t l e m e n t .  M o s e r  et  al.

•  N e w  Z e a la n d :  9 0 % o f  w e t l a n d s  lo s t  s i n ce Eu r o p e an  Sp ie r s  2 0 0 0

se t t l e m e n t .

•  To n g a: m an y  a r eas  o f  m an g r o v e  a l r ead y  lo s t  an d  al l o t h e r  

sig n i f i can t  s i t es a l lo c a t e d  f o r  c le a r an ce .

9 9 6

996
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in p ar al le l  w i t h  c o n se r v a t io n  ef f o r t s  t o  

save sp ec ies in im m in en t  d an g er  (A v e r y  et  

al. 1994; Gib b o n s  et  al. 1996).

Conservat ion responses to  
change

Ju s t  as ‘d ev e lo p m e n t ’ is d i f f icu l t  t o  d ef in e, 

en cap su la t in g  w h a t  c o n s t i t u t e s  

c o n se r v a t io n  is eq u al l y  d i f f icu l t . A l t h o u g h  

t h e  ex t e r n al  p e r cep t io n  o f  co n se r v a t io n  

m ay b e o f  a co m m u n i t y  o f  o r g an isat io n s 

w i t h  a co m m o n  se t  o f  g oals, act io n s, and  

id eals, co n se r v a t io n  has alw ays b een  a 

d yn am ic m o v e m e n t  an d  had  t o  ev o l ve in 

r e sp o n se t o  t h e  d em an d s o f  a ch an g in g  

w o r l d .  A s  h u m an  p o p u la t io n s, t ech n o lo g y , 

ag r icu l t u r a l  p r act i c es  an d  so c ia l  o r d e r s  

ch an g ed  d r a m a t i c a l l y  d u r i n g  t h e  2 0 t h  

C en t u r y ,  t h e r e  w as  a n eed  t o  ad ap t  an d  

e x t e n d  es t ab l i s h ed  c o n s e r v a t i o n  

m e t h o d o l o g i e s .  Fo r  ex am p le ,  t h e  

es t ab l i sh m en t  o f  n at io n al  p ar k s in m an y  

p ar t s  o f  t h e  w o r l d  u p  t o  t h e  1970s w as 

in t en d ed  t o  p r o t e c t  ar eas  o f  w i ld e r n ess  

an d  t h e  b io t a t h ey  co n t a in ed . By  t h e  1980s, 

i t  b ecam e c le a r  t h a t  co n f l i c t s  w e r e  ar isin g

r eg u lar l y  b e t w een  t h e  in t e r es t s  an d  r igh t s 

o f  lo cal  p e o p le  an d  t h e  c o n s e r v a t i o n  

o b j ec t i v es  o f  o r g an isat io n s  in vo lved  in 

s t e e r i n g  p a r k  p o l i c i es .  It  w as  q u ic k ly  

r eco g n ised  t h a t  g ain in g  t h e  co n sen t  o f  

g o ver n m en t s  t o  d esig n at e n at io n al  p ar k s 

w as  o n ly  t h e  f i r s t  st ag e, an d  t h a t  lo cal  

co n sen t ,  u n d er st an d in g  an d  in t eg r at io n  

w e r e  also  n ee d ed  (Bl o w e r  19 8 4 ; C a r t r i g h t  

19 9 1 ; Ke m f  19 9 3 ; Gic h u k i  2 0 0 0 ).  Sin ce t h e 

1970s, ch an g es t o  c o n se r v a t io n  p h i lo so p h y  

an d  p r act i se  h ave r esu l t ed  in a g en er al  

m o v e m e n t  aw ay  f r o m  a ‘ f o r t r e s s  

c o n s e r v a t i o n ’ s t an ce, t o w a r d s  an  ar en a in 

w h i c h  c o n s e r v a t i o n i s t s  h ave e m b r ac ed  

ec o n o m i c ,  p o l i t i cal  an d  so c ial  issues.

T h is  m o r e  in t eg r at io n i s t  ap p r o ach  has 

in c lu d ed  t h e  id ea t h a t  a c o u n t r y ’s 

d ev e lo p m en t  co u ld  b e ach ieved  w i t h o u t  

co m p r o m is in g  i t s co n se r v a t io n  o b j ect i ves, 

a n o t i o n  t h a t  has su b seq u en t ly  p er vad ed  

in t e r n a t io n a l  p r o g r am m es  an d  st r at eg ies 

r e la t in g  t o  b i o d i v e r s i t y  c o n s e r v a t i o n  

(A d am s  19 9 8 ).T h i s  t y p e  o f  p h i lo so p h y  w as 

also  a f u n d am en t al  p r em ise o f  t h e  U n i t ed  

N a t i o n s  C o n f e r e n c e  o n  En v i r o n m e n t  an d  

D e v e l o p m e n t  (m o r e  w i d e l y  r e f e r r ed  t o  as

T a b le  4. T h e  n u m b e r  o f  A n s e r i f o r m  sp ec ie s an d  su b s p e c ies l i s t e d  b y t h e  I U C N  as C r i t i c a l l y  

En d an g er ed , En d an g e r ed  an d  V u l n e r ab l e ,  t h a t  a r e  af f ec t ed  b y  p a r t i c u l a r  t y p e s  o f  h u m an  in d u ced  

t h r e a t s  (ca lc u la t e d  f r o m  in f o r m a t i o n  p r e s e n t e d  in  G r e e n  1996  an d  Bi r d L i f e  In t e r n a t i o n a l  2 0 0 0 ).

C r i t i c a l l y  

En d an g e r ed  

n =  7

En d an g e r ed  

n =  16

V u l n e r ab l e  

n =  2 2

T o t al  

n =  4 5

H a b i t a t  lo ss o r  d eg r ad a t io n 5 13 2 0 3 8  (8 4 %)

U n su s t a i n ab le  h u n t in g 5 9 15 2 9  (6 4 %)

N o n - n a t i v e  sp ec i es 1 9 4 14 (3 1 %)

Ph ys ical  h az ar d s 1 2 2 5 (1 1 %)

D i s t u r b a n c e 0 4 3 7  ( 1 6 %)

Pe r se c u t io n 0 0 2 2  ( 4 % )
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t h e  Ear t h  Su m m i t ) in Ri o  in  1992. A r t i c l e  

I o f  t h e  C o n v e n t i o n  o n  Bio lo g ic a l  

D i v e r s i t y  (C B D )  t h a t  a r o se  f r o m  t h e  Ear t h  

Su m m i t  en cap su l a t es  t h e s e  id eas. 

Sig n at o r i es  ag r ee t o :  t h e  co n se r v a t io n

o f  b io lo g ical  d iver si t y , t h e  su st ain ab le use 

o f  i t s c o m p o n e n t s ,  an d  t h e  f a i r  an d  

eq u i t ab l e  sh a r i n g  o f  t h e  b e n e f i t s ” . 

H o w ev e r ,  t h e  C B D  also  r eco g n ises  t h a t  

t h e  c o n se r v a t io n  o f  b io d iv e r s i t y  has t o  b e 

in t eg r at ed  in t o  so c ial  an d  e c o n o m i c  p o l icy, 

n o t  j u st  co n se r v a t io n  s t r at eg ies.  O n  t h e 

su r f ace a t  least , d u r in g  t h e  1990s m an y 

g o v e r n m e n t s  c o m m i t t e d  t h e m se l v e s  

g r a d u a l l y  t o  ach ie v in g  g r o w t h  an d  

d ev e lo p m e n t  in o r d e r  t o  t ack le  p o ver t y ,  

b u t  t o  d o  so  t h r o u g h  t h e  su st ain ab le use o f  

r eso u r c es  w h i l e  m eet in g  t h e  b asic n eed s o f  

in d ivid u als an d  co m m u n i t ies.  Bu t  ach iev in g  

t h is  w i l l  b e a d i f f icu l t  so c ia l  an d  p o l i t i cal  

b alan c i n g  act .  T h e  n eed  t o  in t e g r a t e  

e c o l o g ic a l  p r in c ip le s  w i t h i n  so c ia l ,  

ec o n o m i c  an d  d ev e lo p m e n t  p lan n in g  is 

la r g el y  ac c e p t e d  in p r i n c ip le ,  b u t  t h is  

in t e g r a t i o n  w i l l  o f  c o u r s e  t ak e 

co n sid er ab le  t im e  an d  ef f o r t ,  an d  m an y 

w e t l an d  sp ec ies an d  h ab i t at s  w i l l  co n t in u e  

t o  b e lo st  an d  en d an g er ed  d u r in g  t h is  t im e. 

Fo r  m an y  c o n s e r v a t i o n  an d  r e sea r c h  

o r g an isat io n s, i t  w i l l  b e d i f f i cu l t  t h e r e f o r e  

t o  b eco m e in vo lved  in w i d e r  t o p ics  an d  y e t  

r e m ai n  e f f e c t i v e  in d e l i v e r i n g  t h e i r  

im m ed iat e  co n se r v a t io n  o b j ect i ves.

T h e  Ea r t h  Su m m i t  p r o v i d es  a g o o d  

ex am p le  o f  t h e  p r o b lem s t h a t  o c c u r  w h en  

c o n s e r v a t i o n ,  d e v e l o p m e n t ,  p o l i t i c s ,  

ec o n o m i cs  an d  so c ia l  issu es m e e t  at  a 

g lo b al  scale.  T h e  ‘Ri o  D e c l a r a t i o n ’ t h a t  

r esu l t ed  f r o m  t h e  su m m i t  w as  in t en d ed  t o  

b e a p o w er f u l  an d  b in d in g  ‘Ea r t h  C h a r t e r ’ 

t h a t  w o u ld  b e a t u r n in g  p o in t  in g lob al  

h is t o r y.  H o w e v e r ,  in t h e  en d  i t  b ecam e 

w h a t  m an y  co n s id e r  a c o m p r o m i se  o f  self -  

i n t e r es t  b e t w een  t h e  in d u st r ia l i sed  and  

n o n - in d u st r ial i sed  n at io n s, w h e r e  so m e o f

t h e  k ey  p a r t i c i p a n t s  i n t e r p r e t e d  

co n se r v a t io n  an d  d ev e lo p m e n t  g oals f o r  

t h e i r  o w n  p u r p o s es .  H o l m b e r g  et  al. 

(1 9 9 3 ),  g o  so  f ar  as t o  c la im  t h a t  t h e  Ri o  

D e c l a r a t i o n  en d ed  up  as a “ ... b lan d  

d ec la r at io n  t h a t  p r o v i d es so m et h in g  f o r  

e v e r y b o d y ” . T h is  m ay b e a r a t h e r  t o o  

b l eak  as sessm en t ,  an d  t h e  C B D  w as 

ce r t a in l y  a h u g e leap  f o r w a r d  in t h in k in g , 

b u t  d evelo p in g  C B D  id eals in t o  ef f ect i ve 

ac t io n  at  al l  scales,  r em ain s an  en o r m o u s  

chal len g e.

In l i n e w i t h  o t h e r  ar eas o f  co n ser v a t io n ,  

w et lan d s  h ave also  b en e f i t t ed  f r o m  a g lob al  

m u l t i l a t e r a l  ag r e e m e n t .  In 197 1 , T h e  

C o n v e n t i o n  o n  W e t l a n d s  o f  in t e r n a t io n a l  

Im p o r t a n c e  Pa r t i c u l a r l y  as W a t e r f o w l  

H ab i t a t  w as c r e a t ed  in Ram sar ,  Ir an . T h e  

Ra m sa r  C o n v e n t i o n  as i t  is c o m m o n ly  

k n o w n , has su b seq u en t ly  b een  j o in ed  by 

I 18 co u n t r i es,  an d  has p layed  a v i t al  r o le  in 

p r o t ec t in g  w et lan d s  ar o u n d  t h e  g lo b e .T h e  

co n ven t io n  co m m i t s  s ig n a t o r y  n at io n s t o :

(a) d esig n at e im p o r t an t  w et lan d s ,

(b ) in c lu d e w et lan d  co n se r v a t io n  w i t h in  

n at io n al  land - use p lan n ing ,

(c ) p r o m o t e  t r a in in g  in w et lan d  r esear ch , 

m an ag em en t  an d  w ar d en i n g ,  and

(d ) co n su l t  w i t h  o t h e r  co u n t r ie s  o n  t r a n s 

b o u n d ar y  w e t l an d  issues.

H o w ev e r ,  d u r in g  i t s 3 0  year s,  t h e  Ram sar  

C o n v e n t i o n  has also  had  t o  ad ap t  t o  n ew  

p r es su r es  e x e r t e d  o n  w e t l an d s  b y a 

ch an g in g  w o r l d .  A s  w e l l  as t h e  

C o n v e n t i o n ’s i n v o l v e m e n t  w i t h  s i t e  

d es ig n at io n  an d  h ig h e r  level  t ech n ic a l  

issu es (e.g . t h e  w i se  u se g u id el in es),  i t  n o w  

em b r aces  a m u ch  b r o a d e r  v i e w  o f  w e t l an d  

c o n se r v a t io n .  In  p ar t i cu lar ,  i t  seek s t o  

im p l em en t  ac t io n  a t  al l  scales (lo cal  t o  

g lo b al ),  an d  seek s t o  p lace k ey w et lan d  

co n se r v a t io n  issu es w i t h in  a f r a m e w o r k  o f  

‘ In t eg r a t ed  W a t e r  Re s o u r c e  M an ag em en t ’
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at  t h ese  d i f f er en t  scales (Pi r o t  2 0 0 0 ).  T h is  

ch an g e  r e p r e s e n t s  a r e c o g n i t i o n  t h a t  

c o n s e r v a t i o n  m u st  b e in t e g r a t ed  w i t h  

s o c ia l  an d  e c o n o m i c  i ssu es, an d  t h a t  

ach ie v in g  su s t a in ab le  p l an n in g  an d  

d ev e lo p m e n t  f r a m e w o r k s  ar e in sep ar ab le 

f r o m  t h e  lo n g - t erm  aim  o f  p r o t ec t in g  

w e t lan d s  an d  w a t e r b i r d s  f r o m  t h r eat s .

Information & assumptions

T h e  d esc r i b ed  ch an g es in g lo b al  so cial  and  

e c o n o m i c  c i r cu m st an ces  h ave r esu l t ed  in a 

d yn am ic in t e r p lay  b e t w een  co n se r v a t io n  

p r o b lem s  an d  t h e i r  so lu t io n s. If  c u r r e n t  

p r e d i c t i o n s  f o r  ch an g es  in  h u m an  

p o p u lat i o n  an d  g lo b al  c l im at es  p r o ve t o  b e 

ac c u r a t e ,  c o n s e r v a t i o n i s t s  w i l l  h ave t o  

m ain t ain  t h e  c u r r e n t  f lex ib i l i t y  o f  t h e i r  

s t r at eg ies  an d  en g ag e e v e r  m o r e  d eep ly  

w i t h  t h e  id ea o f  in t e g r at ed  so lu t io n s  t o  

en v i r o n m en t a l  p r o b l em s. H o w ev e r ,  even  

d u r in g  it s p er i o d s o f  g r ea t es t  evo l u t io n ,  t h e 

o n e  t h in g  t h a t  h asn ’t  ch an g ed  w i t h i n  

c o n s e r v a t i o n  is t h e  n eed  f o r  b asel in e 

in f o r m at io n  an d  sc ien t i f i c  m e t h o d o lo g ies.  

U n f o r t u n a t e l y ,  in f o r m a t i o n  o f t en  t ak es  

t im e  t o  d e l i v e r  in a r o b u s t  an d  d ef en d ab le 

f o r m a t ,  an d  t ak es  even  lo n g e r  t o  b e 

assim i lat ed  w i t h in  so c ia l  an d  ec o n o m i c  

p r act i se.  A s  a r esu l t ,  c o n se r v a t io n is t s  ar e  

o f t en  in a p o s i t i o n  o f  p layin g  in f o r m at i o n  

‘cat ch - u p ’ . A  f a r  r each in g  ex am p le  o f  t h is 

co n ce r n s  t h e  t e r m  ‘su st a in ab i l i t y ’ , w h ic h  is 

n o w  co n si d e r ed  w i d e l y  as t h e  id eal  veh ic le  

f o r  in t eg r a t io n  b e t w een  co n se r v a t io n  and  

d e v e l o p m e n t .  H o w e v e r ,  say in g  t h a t  a 

n a t u r a l  r e s o u r c e  is b ein g  u t i l i se d  

su st ain ab ly  is b ased  o n  t w o  f u n d am en t al  

assu m p t io n s ab o u t  in f o r m at io n . Fi r s t ,  i t  

assu m es t h e r e  is k n o w le d g e  o f  t h e  ran g e 

o f  ef f ect s  o f  using  a p ar t i cu la r  r e so u r c e ,  

an d  seco n d , i t  assu m es  t h a t  t h e r e  is 

k n o w le d g e  o f  t h e  o p t im al  n eed s o f  t h e

b io lo g ical  c o m p o n en t s  o f  t h e  r e so u r c e  

t h a t  h u m an s w i sh  t o  u t i l i se.  T h e r e  can  b e 

f e w  ex am p les w h e r e  t h is k n o w le d g e  has 

b een  b ased  o n  r e s e a r c h  p r i o r  t o  

ex p lo i t a t io n , an d  all su b seq u en t  r esear ch  

an d  c o n se r v a t io n  is t h e r e f o r e  b ased  on  

syst em s t h a t  a r e  al r ead y  im p ai red .

A n o t h e r  ex am p le o f  in f o r m at io n  c a t ch 

up, co n ce r n s  A r t i c l e  3 .2  o f  t h e  Ram sar  

C o n v e n t i o n .  T h i s  s t a t es  t h a t  “ Each  

c o n t r ac t i n g  p a r t y  sh al l  a r r a n g e  t o  b e 

in f o r m ed  a t  t h e  ea r l ie s t  p o ssib le t im e  i f  t h e  

eco lo g ical  c h a r a c t e r  o f  an y w et lan d  in it s 

t e r r i t o r y  an d  in c lu d ed  in t h e  l ist  has 

ch an g ed , is ch an g in g  o r  is l i k ely t o  ch an g e 

as a r e su l t  o f  t ec h n o l o g ica l  d evelo p m en t s,  

p o l lu t io n , o r  o t h e r  h u m an  i n t e r f e r e n c e ” . 

O n  t h e  su r f ace, t h is is a s t r a i g h t f o r w ar d  

an d  es sen t ia l  aim . H o w e v e r ,  t h is  

r e q u i r em en t  o n  co n t r ac t in g  p ar t ies m ak es 

s ix  f u n d am en t a l  assu m p t io n s  a b o u t  

in f o r m at io n  an d  r esear ch :

1. It  assu m es t h a t  ad eq u at e in ven t o r y ,  

assessm en t ,  m o n i t o r in g  an d  su r ve i l l an ce  

ar e  in  p lace f o r  sp ecies an d  eco s y st em s 

(s ee  n ex t  sec t io n ).

2. It  assu m es t h a t  m e t h o d s h ave b een  

d e v e l o p e d  t h a t  a l l o w  ch an g e t o  b e 

d e t ec t ed  w h e n  i t  o ccu r s ,  an d  t h a t  t h is  can  

b e ach ieved  a t  sp ec ies, p o p u la t io n  and  

ec o sy s t em  levels.

3. It  assu m es an  ab i l i t y  t o  m easu r e  t h e  

m ag n i t u d e o f  ch an g e ar is in g  f r o m  d i f f e r en t  

in f lu en ces o n  sp ec ies an d  eco syst em s .

4 . It  assu m es an ab i l i t y  t o  id en t i f y  w h ich  

ac t i v i t y  has cau sed  a ch an g e o n ce  i t  has 

b een  d e t ec t ed  an d  m easu r ed .

5. It  assu m es an  u n d er st an d in g  o f  t h e  fu l l  

su i t e  o f  co n seq u en c es  o f  a p a r t i c u la r  

ch an g e a t  al l  sp at ial  an d  t em p o r a l  scales.

6. It  assu m es t h a t  t h e r e  is k n o w led g e o f
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w h a t  act io n  sh o u ld  b e t ak en  t o  h al t , 

r e ve r se  o r  m i t ig at e f o r  t h e  ch an g e t h a t  has 

t ak en  p lace ,  an d  t o  b u i ld  lo n g - t er m  

p r o t e c t io n  in t o  t h e  so c ia l  an d  ec o n o m i c  

syst em .

Fo r  m an y  o f  t h e  c o n t r ac t in g  p ar t ies  t o  

Ram sar ,  m eet in g  t h es e assu m p t io n s s im p ly  

w i l l  n o t  b e p o ssib le a t  t h e  m o m en t .  

C o n s e r v a t i o n i s t s  an d  p o l i t i c ian s w o r k in g  

in t h e  in t e r n a t io n a l  f ield ,  ar e o f  c o u r se  w el l  

aw ar e  o f  t h e  l im i t at io n s asso c ia t ed  w i t h  

in t e r n a t io n a l  ag r eem en t s ,  as w e l l  as t h e  

t r e m e n d o u s  b en ef i t s .  H o w e v e r ,  t h e s e  

p r o b le m s  a r e  also  ch a l len g es f o r  t h e  

c o n s e r v a t i o n  r e s e a r c h  c o m m u n i t y  t o  

eng age, an d  so m e o f  t h e  sa l ien t  r esear ch  

issu es ar e d esc r i b ed  in t h e  n ex t  sect io n .

Research needs

G i v e n  t h e  assu m p t io n s  id en t i f i ed  as 

u n d er ly in g  m an y  c o n s e r v a t i o n  ac t io n s , 

w h ic h  ar eas r e q u i r e  m o r e  r esear ch  t o  

p r o v id e  in f o r m at i o n  f o r  t h e  co n ser v a t io n  

o f  w a t e r b i r d s  an d  w e t l a n d s ,  w h i l e  

p r o v id in g  so lu t io n s w i t h in  t h e  c o n t e x t  o f  

so c ial  an d  ec o n o m i c  d eve lo p m en t ? T h e r e  

ar e  six  b r o ad  cat eg o r ies  w h e r e  r e sear ch  is 

n eed ed :

( I )  Inventory

In v e n t o r y  can  b e d ef in ed  as t h e  co l l ec t io n  

an d / o r  co l l at io n  o f  c o r e  in f o r m at io n  f o r  

h ab i t at  an d  sp ecies m an ag em en t ,  an d  t o  

in f o r m  t h e  assessm en t ,  m o n i t o r in g  an d  

s u r v e i l l a n c e  (d e s c r i b e d  in  t h e  n e x t  

sec t io n s ) w i t h in  a p r e sc r i b ed  g eo g r ap h ical  

ar ea (D u g an  19 9 0 ; Fin layso n  19 9 6 ).  D esp i t e  

u n iver sal  ack n o w le d g em en t  o f  t h e  n eed  

f o r  in ven t o r ies,  an d  r e p ea t ed  cal ls at  al l 

levels f o r  t h e i r  d ev el o p m en t ,  t h e y  ar e  st i l l  

n o t  avai lab le f o r  m o s t  w e t l an d  t yp es  in 

m o s t  p ar t s  o f  t h e  w o r l d .  In  an  in vest ig at io n  

o f  t h e  s t at e o f  w e t l an d  in ve n t o r i es  ar o u n d

t h e  w o r l d ,  Fin layso n  &  D av id so n  (2 0 0 0 ) 

s t at e t h a t  o u t  o f  2 0 6  co u n t r i es  assessed , 

7 % had  ad eq u at e o r  g o o d  in ven t o r ies,  6 9 % 

had  o n ly  p ar t ial  co v er ag e,  an d  2 4 % had  

l i t t l e  o r  n o  i n v e n t o r y  d at a. W h e r e  w et lan d  

i n v e n t o r i e s  h ave b een  a t t e m p t e d ,  t h e  

m a j o r  p r o b l e m s  h ave b een  t h a t  

i n f o r m a t i o n  has n o t  b een  c o l l e c t e d ,  

c o l l a t e d  o r  f o r m a t t e d  t o  a c o m m o n  

st an d ar d , an d  t h e  q u a l i t y  o f  d at a has n o t  

b een  assessed .

A d d i t io n a l l y ,  d at a a r e  o f t en  h eld  b y 

d i f f e r en t  o r g an isat io n s an d  ar e t h e r e f o r e  

in accessib le t o  w i d e r  au d ien ces. W h a t  is 

r e q u i r ed  is r e sea r ch  in t o  m e t h o d s  t o  

p r o d u c e  a c e n t r a l i s e d  i n v e n t o r y  t h a t  

a l lo w s  d at a t o  b e accessed , visu al i sed , 

q u e r ied  an d  m an ip u lat ed . T h e  syst em  w i l l  

also  n eed  t h e  cap ac i t y  t o  a l l o w  u p d at in g  o f  

i n f o r m a t i o n  l in k ed  d i r e c t l y  t o  a 

co n se r v a t io n  ‘f r a m e w o r k ’ o f  assessm en t ,  

m o n i t o r i n g  an d  s u r v e i l l a n c e .  Re c e n t  

ad v an ces  in  G e o g r a p h i c a l  In f o r m a t i o n  

Sy s t em s  (G IS)  t e c h n o l o g y  p r o v i d e  an  

am p le su i t e  o f  t o o l s  f o r  g en er a t in g  t h is 

t y p e  o f  i n v e n t o r y  an d  f o r  ad d r ess in g  issu es 

o f  cen t r al i sat io n  an d  access. T h is  is, o f  

c o u r s e ,  a m a j o r  u n d e r t ak in g  an d  w i l l  

r e q u i r e  a r esear ch - b ased  ap p r o ach  in it s 

d eve lo p m en t .  H o w e v e r ,  t h e  g ains f o r  so  

m an y  d i f f e r e n t  a r eas  o f  w e t l a n d  an d  

Wat e r b i r d  c o n se r v a t io n  f r o m  su ch  w o r k  

w o u ld  b e m an y  an d  f a r  reach in g . It  is 

su r p r i s in g  t h a t  g iven  r e c e n t  t ech n o l o g ica l  

ad v an ces ,  i t  is s t i l l  n o t  p o ssi b le  t o  

accu r a t e l y  assess t h e  t o t a l  g lo b al  r e so u r c e  

o f  w e t l an d s  o r  m easu r e  h o w  t h is  has 

ch an g ed  in t h e  last  c e n t u r y .  Fu t u r e  

g e n e r a t i o n s  w i l l  n o t  t h a n k  us i f  t h is  

s i t u at io n  is n o t  r em ed i ed .

(2) Assessment

A s sessm en t  in vo lves t w o  m a j o r  t h em es:

(a) id en t i f y in g  t h e  st at u s o f  t h e  d i f f e r en t  

b io t i c  an d  ab i o t i c  c o m p o n e n t s  w i t h i n
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w et lan d s , an d  (b ) assessin g  t h e  n at u r e,  

d is t r ib u t io n ,  cau ses an d  co n seq u en ces  o f  

d i f f e r e n t  t h r e a t s  t o  w e t l a n d s  an d  

w a t e r b i r d s .  A ss ess m en t  can  t ak e p lace a t  a 

v a r i e t y  o f  levels  (sp ec ies,  co m m u n i t ies,  

p o p u lat io n s, ec o sy s t em s),  an d  at  a v a r ie t y  

o f  sp at ial  scales (in d iv id u al  si t es,  r eg io n s, 

n at io n al , t o t a l  g lo b al  r e so u r c e ).  Fo r  m an y 

W a t e r b i r d  sp ec ies,  t h e i r  s t a t u s  w i t h  

r e sp ec t  t o  t o t a l  p o p u la t io n  siz e an d  k ey 

s i t es ar e  al r ead y  w e l l  k n o w n , an d  t es t e d  

m e t h o d o l o g i e s  f o r  t h is  p a r t  o f  t h e  

assessm en t  p r o cess ar e  avai lab le.  M o r e  

w o r k  is r eq u i r ed  o n  h o w  t o  assess t h e  

st at u s an d  d is t r ib u t io n  o f  w e t l an d  h ab i t at s 

an d  t o  ass im i lat e t h ese  co st - ef f ect i ve ly  in t o  

in ven t o r ies.  Ch o o s in g  ap p r o p r ia t e  scales 

f o r  assessm en t  u n d er ly in g  in v e n t o r y  (i .e. 

scales t h a t  ar e  co st - ef f ect i ve t o  assim i lat e 

an d  m ain t ain ,  an d  t h a t  ar e also  b io lo g ical l y  

m ean in g f u l ) w i l l  a l so  b e an  im p o r t an t  

e l e m e n t  o f  t h is  r e s e a r c h .  Sc i e n t i f i c  

m e t h o d s  also  n eed  t o  b e d eve lo p ed  f o r  

q u an t i t at i ve l y  assessin g  t h e  r e lat i ve  im p act  

an d  d is t r i b u t io n  o f  t h e  d i f f e r en t  t h r eat s ,  

w h i l e  l i n k in g  t h is t o  an  u n d er st an d in g  o f  

w h e t h e r  t h e  im p a c t  is o n  sp ec ies  

d i s t r i b u t io n  an d  d ivers i t y ,  o r  o n  eco s y st em  

f u n c t io n .  Im p o r t an t l y ,  t h e s e  t y p es  o f  

assessm en t ,  s t o r ed  w i t h i n  a G IS b ased  

i n v e n t o r y ,  w i l l  a l so  p r o v i d e  v i t a l  

in f o r m at io n  o n  g ap s in m o n i t o r in g  an d  

su r vei l l an ce act i v i t i es.

(3) M onitoring & surveillance

Fu n d am en t al  t o  d evelo p in g  co n se r v a t io n  

s t r a t e g ie s  t o  p r o t e c t  w e t l a n d  an d  

w a t e r b i r d s  f r o m  an t h r o p o g en ic  t h r eat s,  is 

t h e  p r o v is io n  o f  d at a o n  t h e  n u m b er s  and  

d is t r i b u t io n  o f  sp ec ies  an d  h ab i t at s.  T h e  

t e r m s  m o n i t o r in g  an d  su r v ei l l an ce ar e  

o f t en  u sed  in t er ch an g eab ly  t o  d esc r i b e 

sch em es  t h a t  a t t e m p t  t o  p r o v i d e  t h is  

in f o r m at io n  (W e t l a n d s  In t e r n a t io n a l  1998; 

Fin lay so n  &  D a v i d s o n  2 0 0 0 ).  St r i c t l y

sp eak ing , m o n i t o r in g  is d ef in ed  as t h e  

c o l l e c t i o n  o f  d at a in r e sp o n s e  t o  

h y p o t h eses ab o u t  a p ar t i cu la r  sp ec ies o r  

h ab i t a t  t h a t  h as b een  d e r i v e d  f r o m  

p r ev io u s  assessm en t  act i v i t i es.  Su r v e i l l an ce  

is n o t  h yp o t h esis  d r i ven , b u t  in vo lves t h e 

c o l l ec t io n  o f  t im e  ser ies d at a f o r  sp ec ies 

an d  si t es.  M o n i t o r in g  an d  su r vei l l an ce d at a 

t h e r e f o r e  p r o v i d e  q u a n t i t a t i v e  an d  

q u a l i t a t i v e  i n f o r m a t i o n  a b o u t  n a t u r a l  

r e so u r c e s ,  o f t en  b ased  o n  ser i a l  su b 

sam p l in g  o f  an  ap p r o p r ia t e  p r o p o r t i o n  o f  

t h e  t o t a l  r e s o u r c e  an d  t r ack i n g  ch an g es 

w i t h  t im e . A n  ex t en si ve b o d y  o f  r esear ch  

has b een  u n d e r t a k e n  t o  es t ab l i sh  

so p h i s t i ca t ed  an d  r o b u s t  m e t h o d s f o r  su b 

sam p l in g  an d  f o r  an alysin g  t r e n d s  in d at a 

co l l ec t ed  o v e r  lo n g  t im e  p er io d s. H o w ev e r ,  

m u ch  o f  t h is w o r k  has b een  d eve lo p ed  in 

j u s t  a f e w  c o u n t r ie s  an d  r e sear ch  is n eed ed  

o n  h o w  t o  sam p le  w a t e r b i r d s  an d  

w e t l an d s  o v e r  la r g er  sp at ial  scales,  an d  in 

ar eas w h e r e  access m ay b e d i f f icu l t  o r  

l im i t ed . In r e la t io n  t o  t h r eat s,  p erh ap s t h e 

b ig g est  c h a l l en g e  w i l l  b e t o  l i n k  t h e  

d em o g r ap h i c  an d  d i s t r ib u t i o n al  ch an g es 

d er iv ed  f r o m  an alyses o f  sp ec ies/ h ab i t at  

m o n i t o r i n g  an d  s u r v e i l l a n c e  d at a,  t o  

h u m an - i n d u ced  ch an g es in  t h e  

en v i r o n m en t .  In  o t h e r  w o r d s ,  h o w  d o  

p o p u lat io n s r esp o n d  t o  ch an g es r esu l t in g  

f r o m  ag r i cu l t u r e ,  u r b an isat io n , in d u st r ial  

ac t i v i t i es  et c.? T h i s  t y p e  o f  ‘ cau sa t i o n ’ 

r esear ch  w o u ld  b en ef i t  d i r ec t l y  f r o m  a 

w e t l an d  i n v e n t o r y  in w h ic h  en v i r o n m en t a l  

assessm en t  in f o r m at io n  (in c lu d in g  t h r ea t s ) 

is in t eg r a t ed  w i t h  p o p u la t io n  d at a f r o m  

m o n i t o r in g  an d  su r ve i l l an ce.

In t h e  im m ed ia t e  f u t u r e ,  t h e  b r o ad  

ch al len g e f o r  t h e  co n se r v a t io n  co m m u n i t y  

w i l l  b e t o  d ev el o p  sys t em s t h a t  a l lo w  

assessm en t ,  m o n i t o r in g  an d  su r vei l l an ce 

d at a t o  b e in p u t  an d  assim i lat ed  w i t h in  a 

s in g le,  a c c e s s ib l e ,  an d  m u l t i - f u n c t io n al  

w e t l a n d  i n v e n t o r y .  T h i s  w i l l  r e q u i r e
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c o l l a b o r a t i v e  in p u t  f r o m  d i f f e r e n t  

o r g an isat io n s t h a t  c u r r e n t l y  c o l l e c t  and  

c o l l a t e  w e t l a n d  i n f o r m a t i o n ,  an d  

n ec e ss i t a t e  an  i n t e g r a t ed  c o n s e r v a t i o n  

‘f r a m e w o r k ’ , w i t h  r e l e v a n t  sch em es  

f eed in g  d i r e c t l y  in t o  a c e n t r a l i s e d  

in f o r m at io n  b ase (Bai l l i e  19 9 0 ; K e r s h aw  &  

M i t c h e l l  1999; Ro b in so n  et  al. 199 9 ). O n l y  

w h en  t h is  is ach ieved  w i l l  c o u n t r ie s  b e ab le 

t o  m o n i t o r  t h r e a t s  t o  w e t l a n d s  an d  

w a t e r b i r d s  in a m an n er  t h a t  r esem b les t h e  

p r o cess  t h a t  t h e y  h ave sig n ed  up  t o  as p ar t  

o f  Ram sar  a r t i c le  c i t ed  ear l ier .

(4) Human problems & solut ions

Sin ce t h e  1980s, c o n se r v a t io n  has ch an g ed  

f r o m  a ‘f en ces an d  f in es ’ ap p r o ach  t o  a 

m o r e  so c ia l  in t eg r at io n i s t  s t an ce. D u r in g  

t h is p e r i o d , so c ial  an d  ec o n o m i c  sc ien t i s t s  

h ave r esear ch e d  t h e  n eed s o f  p eo p le  in 

r e la t io n  t o  r e so u r c e  u se an d  co n se r v a t io n  

ac t io n  (Z u b e  &  Bu sch  1990; Kem p f  1993; 

H i l l  &  Pr ess 1994; M c N e e l e y  199 6 ). T h e  

co n c l u s io n  o f  t h is w o r k  is s t a r k ly  b u t  

p r ag m at ical l y  su m m ed  up  b y A d am s &  

M c Sh a n e  (1 9 9 2 ) w h o  c la im ed  t h a t  

co n ser v a t io n is t s  w i l l  e i t h e r  c o n t r ib u t e  t o  

t h e  p r o b lem s o f  t h e  r u r a l  an d  u r b an  

co m m u n i t ies,  o r  t h e  b io t a t h ey  seek  t o  

c o n s e r v e  w i l l  d ie  o u t .  M u ch  o f  t h e  

r e s e a r c h  in  t h is  a r e a  r e l a t e s  t o  t h e  

m an ag em en t  o f  ‘ r e s e r v e ’ ar eas, b u t  is also  

ap p l i cab le  t o  m o s t  o t h e r  a r eas  o f  

c o n s e r v a t i o n  ac t io n .  M c N e e l e y  (1 9 9 6 ) 

id en t i f i ed  t en  p r in c i p l e s  es t ab l i sh i n g  

p a r t n e r s h i p s  b e t w e e n  c o n s e r v a t i o n  

o b j ec t i v es  an d  p eo p le ’s n eed s (Table 5).  
T h e se  id eas ar e  n o w  f i r m ly  est ab l i sh ed  in 

c o n s e r v a t i o n  p r a c t i c e ,  a l t h o u g h  so m e 

cau t io n  has b een  u r g ed  in  assu m in g  t h a t  

lo cal  in vo lv em en t  a l o n e  can  act u al l y  d el i v er  

t h e  g o al  o f  su st ain ab le d ev e lo p m e n t  m o r e  

ef f ec t i v e ly  t h an  cen t r a l i se d  co n t r o ls  o n  

r e so u r c e  u se (M u r p h r e e  l 9 9 4 ; W e t s e r n  &  

W r i g h t  199 4 ). A  f e w  h ave g o n e f u r t h e r

t h an  t h is,  an d  ex p l i c i t l y  ch al len g ed  t h e 

c u r r e n t  p ar ad i g m  o f  su s t a in ab le  

d e v e l o p m e n t .  Pr i n s  (1 9 9 2 ) s t a t es  

p o lem ica l l y  t h a t  ". ..  w e  ar e  c lo s in g  o u r  

eyes i f  w e  t h in k  t h a t  a l lo w in g  p eo p le t o  

in vad e p r o t ec t ed  ar eas  can  r esu l t  in a 

h a r m o n io u s  r e la t io n  b e t w een  t h em , t h e i r  

l i ves t o ck  an d  c a t t le ” . D es p i t e  t h is v iew , t h e 

o ver al l  w e ig h t  o f  o p in io n  seem s t o  b e t h a t  

t h e  c o n c e p t  o f  h ar n ess in g  lo ca l  

in vo lv em en t  is t h e  w a y  f o r w ar d .  H o w ev e r ,  

c o n se r v a t io n  p r o j ec t s  b ased  o n  t h e  ‘w h a t  

t o  d o ’ m o d e l  (Table 5), m u st  also  f o cu s o n  

t h e  h o w  t o  g o  a b o u t  i t ’ asp ect s.  In o t h e r  

w o r d s  u n d er st an d in g  t h a t  t h e  n eed s o f  

p eo p le in r e l at i o n  t o  w et lan d  r eso u r c es  is 

o f  c o u r s e  im p o r t an t ,  b u t  is o n ly  t h e  f i r s t  

p a r t  o f  a l o n g e r  p r o c e ss .  W i t h o u t  

d evelo p in g  lo cal  cap ac i t y  an d  sk i l ls, o r  

en su r in g  t h a t  p e o p l e ’s in s ig h t s an d  

a t t i t u d es  a r e  h a r m o n i s e d  w i t h  

c o n s e r v a t i o n  o b j e c t i v e s ,  t h e  im p l e 

m e n t a t i o n  o f  p r o j e c t s ,  i n i t i a t i v es  an d  

p o l i c ies w i l l  u l t im at e l y  fai l  even  i f  t h ey  h ave 

ad o p t ed  t h e  e le m en t s  o u t l in ed  in Table 5. 
M o r e  p r o j ec t s  t h a t  sp ec i f i cal l y  en co u r ag e 

j o in t  so lu t io n  o r i e n t e d  r esear ch  b e t w een  

eco l o g is t s  an d  so c ial  sc ien t i s t s  ar e  n eed ed  

t o  a l lo w  t h e  in p u t  o f  usef u l  in sig h t s f r o m  

b o t h  d iscip l in es. Fin d in g  g en er ic  t h em es  

w i t h in  t h is  r esear ch  ag en d a m ay w e l l  p r o ve 

a d i f f i cu l t  t ask ,  as so  m an y  issu es ar e  

sp ec i f ic  t o  lo cal  ar eas. H o w ev e r ,  i f  t h e  

c o n se r v a t io n  co m m u n i t y  is se r io u s  ab o u t  

r e a l l y  t r y i n g  t o  r e d u c e  an d  e l i m in a t e  

t h r ea t s  t o  w e t lan d s  an d  w a t e r b i r d s  in 

c o n j u n c t io n  w i t h  t h e  id ea o f  su st ain ab le 

d e v e l o p m e n t ,  su ch  r e s e a r c h  m u s t  b e 

en co u r ag ed .

(5) Habitat  creation

A n t h r o p o g e n ic  act i v i t i es  t h a t  lead  t o  t h e  

loss o r  d eg r ad at i o n  o f  w et lan d s  an d  t h e i r  

b io d iv e r s i t y ,  a r e  b ein g  t ac k l e d  b y 

co n ser v a t io n is t s  o n  a b r o ad  f r o n t ,  and
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T ab le  5. Ten  p r in c i p le s f o r  est ab l i sh in g  p ar t n e r sh i p s  b e t w e e n  c o n s e r v a t i o n  o b j e c t i v e s  an d  t h e  

b asic  n eed s o f  lo cal  p e o p l e  (f r o m  M c N e e l e y  1 9 9 6 ).

1 Pr o v i d e  b en ef i t s  t o  lo cal  p eo p le

2  M e e t  lo cal  n eed s

3 Plan  h o l i s t i cal l y

4  Plan  p r o t e c t e d  ar eas  as a sy st em

5 Plan  s i t e  m an ag e m e n t  in d iv id u al l y ,  w i t h  l i n k ag es t o  t h e  sy s t e m

6  D e f i n e  o b j e c t i v e s  f o r  m an ag em en t

7  M an ag e ad ap t i v e l y

8 Fo s t e r  sc ien t i f i c  r e s ear c h

9  Fo r m  n e t w o r k s  o f  su p p o r t i n g  in s t i t u t i o n s

10 Bu i ld  p u b l i c  s u p p o r t

cr eat i n g  n ew  ar eas o f  a p ar t i cu la r  h ab i t at  

has r e c e n t l y  r e c e i v e d  m o r e  a t t e n t i o n  

(M e r r i t t  1994; Su t h e r l an d  &  H i l l  1994). 

So m e  h ab i t at s  a r e  m o r e  am en ab le t o  

c r e a t io n  p r o j ec t s  t h an  o t h e r s .  W e t l a n d s  

ce r t a in l y  p r e sen t  a n u m b er  o f  ch al len g es in 

t h is  r esp ec t .  D ig g in g  a h o le in t h e  g r o u n d  

an d  f i l l ing  i t  w i t h  w a t e r  m ay c r e a t e  w e t 

land , b u t  i t  d o es  n o t  c r e a t e  a d ive r se , self -  

su st ain in g  an d  f u n c t io n in g  w e t l an d . T h e  

lo n g  t e r m  r esu l t s  f r o m  d evel o p ed  c r e a t io n  

m e t h o d s  ar e  st i l l  b ein g  t es t ed ,  an d  m u ch  

f r u i t f u l  r esear ch  r em ain s t o  b e d o n e  in t h is 

a r ea  (Rack h am  19 9 8 ).  T h e  u se o f  h ab i t at  

c r e a t io n  as p a r t  o f  a ‘ n o  n e t  lo ss ’ p o l i cy  (i.e. 

t h e  c r e a t io n  o f  h ab i t at s  t o  m i t ig at e f o r  

lo ss) a lso  r eq u i r es so m e t est in g  o f  t h e  

f u n d am en t a l  as su m p t io n  t h a t  t h e  

b i o d i v e r s i t y  o f  c r e a t e d  w e t l an d s  d o es  

act u a l l y  r ep l ace  t h e  ‘n a t u r a l ’ (o r  r e lat i ve ly  

u n i m p ai r ed ) si t es.

(6) Evaluat ing conservat ion  
strategies

T h e  ran g e o f  act i v i t i es  u n d e r t ak en  b y t h e  

c o n s e r v a t i o n  c o m m u n i t y ,  a r e  o f t en  

f o r m u la t ed  b y c o m m o n  co n sen t  o r  b y

ex p er t s  in p a r t i c u la r  f ield s. H o w ev e r ,  t h is 

sh o u ld  n o t  m ean  t h a t  t h e  ef f i cacy  o f  

co n se r v a t io n  ac t io n  an d  ad v ice ar e  n o t  

evalu at ed  p er io d ical l y .  A n  ex am p le  o f  t h is 

t y p e  o f  r e sear ch  m ig h t  b e t es t in g  t h e 

e f f ec t s  o f  d es i g n at in g  s i t es  as Sp eci al  

Pr o t e c t i o n  A r e a s  (SPA s ),  b y lo o k in g  at  

sp ec ies,  co m m u n i t ies  an d  h ab i t at s  b ef o r e 

an d  a f t e r  d esig n at io n  an d  at  a v a r i e t y  o f  

sp at ia l  sca les.  T h e r e  a r e  m an y  o t h e r  

ex am p le s  w h e r e  m o n i t o r i n g  an d  

su r vei l l an ce d at a ar e  n o w  ad eq u at e t o  

a l l o w  t h is t y p e  o f  r esear ch , an d  t o  p r o v id e 

in valu ab le f eed - b ack  f o r  t h e  co n se r v a t io n  

p ro cess.

Conclusion

In w r i t in g  a p ap er  o n  r esear ch  n eed s in 

r e lat io n  t o  t h r ea t s  t o  w e t l an d  b io d iver s i t y ,  

i t  is e x t r e m e ly  d i f f icu l t  n o t  t o  e r r  t o w a r d s  

a r a t h e r  ‘d o o m  an d  g lo o m ’ v i e w  o f  t h e  

w o r l d .  O u t l in in g  t h e  sa l ien t  p r o b lem s  o f t en  

o v e r s h a d o w s  t h e  p o s i t i v e  s i d e  o f  

c o n t e m p o r a r y  c o n s e r v a t i o n  an d  t h e  

ch an g es t h a t  h ave o c c u r r e d  in at t i t u d es  t o
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t h e  b io sp h e r e  in  m o s t  p ar t s  o f  t h e  w o r ld .  

N e v e r t h e le s s ,  f ew  c o m m e n t a t o r s  d o u b t  

t h a t  p r essu r es  o n  t h e  b io sp h er e  ar e  l ik ely 

t o  in c r ease  d u r in g  t h e  2 1 s t  C en t u r y ,  an d  

f o r  c o n se r v a t io n  sc ien t i s t s  t h e r e  ar e  t h r ee  

k ey ch al len g es ar is in g  f r o m  t h e  p r esen t  

su i t e  o f  an t h r o p o g en ic  t h r ea t s  af f ect in g  

w a t e r b i r d s  an d  w e t l an d s. Fi r s t ,  t h e r e  is a 

n eed  t o  h ave r o b u st  sc ien t i f i c  m e t h o d s in 

p lace t h a t  a l lo w  t h e  in p u t  o f  assessm en t ,  

m o n i t o r in g  an d  su r vei l l an ce d at a in t o  a 

cen t r al i sed  an d  accessib le i n v e n t o r y  o f  t h e  

t o t a l  r eso u r ce .  Sec o n d , r esear ch  is n eed ed  

t h a t  en ab le s  t h e  d e t e c t i o n  an d  

m e asu r e m e n t  o f  en v i r o n m en t a l  ch an g e 

a r i s in g  f r o m  h u m an  ac t i v i t i e s ,  an d  t o  

u n d er st an d  t h e  cau ses an d  co n seq u en ces  

o f  t h a t  ch an g e . In  m an y  w ay s ,  g iven  

su f f i c ien t  r e so u r ces , r esear ch  o f  t h is n at u r e 

is o f t en  t h e  r e l at i v e l y  easy  p a r t  o f  t h e  

c o n s e r v a t i o n  p r o ce ss .  T h e  t h i r d  an d  

p e r h ap s  m o s t  d i f f i cu l t  c h a l l en g e  f o r  

c o n se r v a t io n  r e se ar ch e r s ,  is g o in g  t o  b e in 

p r o v i d in g  i n f o r m at io n  t h a t  is so lu t io n -  

o r ie n t ed ,  an d  t h a t  can  b e assim i lat ed  in t o  

t h e  so c ia l  an d  e c o n o m i c  ag en d a o f  a w o r l d  

t h a t  co n t in u es t o  u n d er g o  r ap id  chan g e.
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