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ABSTRACT

Waterbirds are one of the important natural resources of Tamsui River. There have
been many studies focusing on short-term population change of them, mostly based on
single sample site. Those studies suggested that pollution and terrestrialization might be
the causes of population decline. But population trends of migratory waterbirds are
affacted by both local and global factors, it should be verified in the first step. Besides,
the trend within a single site doesn't represent the situation of the whole Tamsui River.
Therefore, this study regards the populations at downstream of Tamsui River as one
community, constructs long-term population trends, and explains the interspecies
differences of population trends by biological traits.

The data of waterbirds in wintering season (Nov. to next Feb.) are collected from
1991 to 1995, in 1997, 1999, and 2011, covering 9 sample sites. The long-term
population trends of 20 years of 27 common species are constructed using poisson
regression log-linear model. Then univariate and multivariate analysis are conducted
between population trends and 7 biological traits, related to habitat preference, food
preference, and global factors, identifying the biological traits that better explain
population trends. The study also replicates the analyses on the scale of individual
sample sites, attempting to find out the differences between different study scales.

In the results, most of the long-term population trends of 27 common species are
positive, 10 species have significantly increased (P < 0.05), only 2 species, common teal
and black-headed gull have significant decreased. The results on the sample-site scale
indicate the Guan Du and Lu Zhou support more waterbirds now, but most populations
in other sample sites have decreased in the past 20 years. Among all biological traits,

food preference explains the population trends best. Compared to food generalists,
\'



specialists have more negative population trends. The second important trait is habitat
preference. Compared to those relying on both coastal and freshwater habitats, the
species depending only on coastal habitats have more negative population trends. The
study As to global factors, including global population trend, wintering location,
breeding location, and habitat preference in breeding location, can't well explain the
trend in Tamsui River.

This study is the first one which constructs the 20-years-long population trends of
waterbirds in Tamsui River. It also provides suggestion for monitoring those species that
are food specialists or coastal-habitats-dependent in the future. Besides, the methods of

this study can be applied to those studies focusing on waterbird populations of Taiwan.

key words: waterbirds, biological traits, long-term trend, Tamsui River
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1 *9 8 Egretta alba Both Specialist Carn Dec EAsia Oceania  Both
2 kg Anas crecca Both Specialist Herb Dec HiArctic  EAsia Freshwater
3 o § Egretta garzetta Both Generalist ~ Carn NA TwResid  TwResid Both
4 | %52  Charadrius dubius Freshwater  Specialist Carn Stable EAsia SEAsia Freshwater
5 ] 3Hig Vanellus vanellus Freshwater  Specialist Carn Dec EAsia EAsia Freshwater
6 *¢v¥ Egretta intermedia Freshwater  Specialist Carn Dec EAsia Oceania  Freshwater
7 938 Gallinago gallinago Freshwater  Generalist ~ Omn Dec SRussia SEAsia Freshwater
8 & kg Anas acuta Both Specialist Herb Dec HiArctic  EAsia Freshwater
9  AmiE Pluvialis squatarola Coastal Specialist Carn Dec HiArctic  Oceania  Freshwater
10 *5 %8 Anas penelope Both Specialist Herb Dec HiArctic  EAsia Freshwater
11 & Nycticorax nycticorax ~ Both Generalist ~ Carn Stable TwResid  TwResid Both
12 L > %5 Charadrius alexandrinus Coastal Specialist Carn Dec EAsia SEAsia Coastal
13 =g Anas poecilorhyncha Both Generalist ~ Herb Dec EAsia EAsia Both
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14 £3td Pluvialis fulva Both Generalist Omn Dec HiArctic  Oceania  Freshwater
15 § %38 Tringa nebularia Both Generalist Car Stable SRussia ~ Oceania  Freshwater
16 =% -k3t  Gallinula chloropus Freshwater  Generalist Omn NA TwResid  TwResid  Freshwater
17 Sl A Larus ridibundus Coastal Specialist Carn Dec SRussia EAsia Both
18 % % ¥¥  Threskiornis aethiopicus  Both Generalist Carn NA TwResid  TwResid Both
19 B BE Himantopus himantopus  Both Generalist Carn Inc EAsia EAsia Freshwater
20 EHng Anas clypeata Both Specialist omn Dec SRussia  EAsia Freshwater
21 = HE Bubulcus ibis Freshwater ~ Specialist Carn Inc EAsia Oceania  Freshwater
22 2 FL%3B  Calidris alpina Both Generalist omn Dec HiArctic  EAsia Freshwater
23 HERH Anas platyrhynchos Both Specialist Omn Dec SRussia EAsia Freshwater
24t ¥ Ardae cinerea Both Specialist Carn NA EAsia EAsia Both
25 B EEAEvE  Aythya fuligula Both Specialist Omn Stable SRussia  EAsia Freshwater
26 #5348 Actitis hypoleucos Both Generalist Omn Dec SRussia Oceania  Freshwater
27 Fmif Tringa glareola Freshwater  Generalist Omn Stable SRussia Oceania  Freshwater
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1 138 Numenius arquata Both Generalist 16 ¢ *&£3%°§§  Tringa ochropus Freshwater ~ Specialist
2 * i Phoenicopterus roseus NA NA 17 @ &% Amaurornis phoenicurus Freshwater Generalist
3 <% Botaurus stellaris Freshwater Specialist 18 v Ff/p Anser albifrons Freshwater  Specialist
4 < %38 Calidris tenuirostris ~ Coastal Specialist 19 % k38 Calidris acuminata Both Specialist
5 3 &3§ Tringa stagnatilis Both Specialist 20 F-F g Aythya valisineria NA NA
6 I &W Sterna albifrons Coastal Specialist 21 =g Anser fabalis Freshwater  Specialist
7 138 Lymnocryptes minimus Freshwater Specialist 22 & %38 Tringa totanus Coastal Generalist
8 I BEHE Tachybaptus ruficollis Freshwater ~Specialist 23 A 5vg Anas strepera Both Specialist
9 "¥ij Gallinago megala Freshwater ~Specialist 24 # % Egretta sacra Coastal Specialist
10 & #H Recurvirostra avosetta Both Generalist 25 &> 9§  Ciconia boyciana Freshwater ~ Specialist
11 F %33 Xenus cinereus Coastal Specialist 26 & Tadorna tadorna Coastal Generalist
12 =8 Anas formosa Freshwater Specialist 27 & X EIF Limnodromus scolopaceus Both Generalist
13 ¢ 3 Fulica atra Freshwater Generalist 28 =REH Podiceps cristatus Both Specialist
14 ¢ R Anas querquedula Coastal Generalist 29 k=AY Mergus serrator Coastal Specialist
15 ¢ HY Platalea leucorodia ~ Both Generalist 30 =%3;%38  Calidris ruficollis Both Specialist
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31 = AE ™48 Phalaropus lobatus Coastal Specialist 43 29 ¥  Larus saundersi Coastal NA
32 = 7§  Aythyaferina Both Generalist 44 ¥ F3  Porzana fusca Freshwater  Specialist
33 M3 Rallus aquaticus Freshwater Generalist 45 %+ 8  Charadrius mongolus Coastal Specialist
34 ¥ %F7g  Aythya marila Both Generalist 46 &8 Charadrius placidus Freshwater ~ Specialist
3B HE Ardea purpurea Both Specialist 47 i Anser cygnoides Freshwater  Specialist
36 Z 438 Calidris subminuta  Coastal Specialist 48 ¥ A Tadorna ferruginea NA Generalist
37 %1 § Ixobrychus sinensis  Freshwater Specialist 49 ¥ %38  Arenariainterpres Coastal Generalist
38 = ¥38 Tringa brevipes Both Specialist 50 %~ v"§ Anasfalcata Both Specialist
39 2Ekw Larus crassirostris ~ Coastal Specialist 51 4&#{H  Charadrius leschenaultii Coastal Specialist
40 2 k38 Limosa limosa Both Generalist 52 %438 Tringa erythropus Both Generalist
41 2% #¥  Platalea minor Both Specialist 53 k8H Phalacrocorax carbo Both Specialist
42 2 PE#&%  Chlidonias hybrida NA Specialist
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