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3  
167463 2531744 120°11'44"E 22°53'05"N 120.195556 22.884722 

 168238 2531909 120°12'11"E 22°53'11"N 12.203056 22.886389 
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(I )3 (Ciconia'boyciana)" Platalea'

minor Falco'peregrinus

(II )18 Anas formosa Phasianus 
colchicus Egretta eulophotes Platalea leucorodia

Pandion haliaetus Elanus caeruleus Spilornis cheela
Butastur indicus Circus spilonotus Accipiter 

trivirgatus  Accipiter soloensis  Accipiter 
virgatus Rostratula benghalensis Hydrophasianus chirurgus

Sternula albifrons Thalasseus bergii Asio 
flammeus Falco tinnunculus  
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2-2 3  
    % 

2011 1848 834 34 1.84  
2012 2693 1562 56 2.08  
2013 2725 1624 54 1.98  
2014 2726 1659 212 7.78  
2015 3272 2034 285 8.71  
2016 3356 2060 173 5.15  
2017 3941 2601 280 7.10 
2018 3941 2195 218 5.53 
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2-3 4  

    

2012 845 728 22 
2013 32 62 -2 
2014 1 35 158 
2015 546 375 73 
2016 84 26 -112 
2017 585 541 107 
2018 0 -406 -62 
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3 A1   22° 53.199' 120° 12.090' 
4 A2,1-1   22° 52.999' 120° 12.039' 
5   22° 52.664' 120° 11.538' 
6 A3   22° 52.999' 120° 11.721' 

7-1, 
7-2, 
7-3 

A6   22° 52.726' 120° 11.561' 

8 A6   22° 52.682' 120° 11.561' 
9 A3 A5   22° 53.084' 120° 11.496' 
10 A3   22° 53.043' 120° 11.501' 
11 A4   22° 53.365' 120° 11.730' 
12 A2   22° 53.386' 120° 11.849' 
13 A5   22° 53.166' 120° 11.410' 
14 A2   22° 53.425' 120° 11.768' 
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1     111-2  3      

2     111-35  3      

3     111-44  3      

4     111-60  3      

5     111-61  3      

6     111-62  3      

7     111-75  3      

8     111-77  3      

9     111-81  3      

10     111-84  3      

11     111-87  3      

12     111-88  3      

13     1  3      

14     1-1  3      

15     1-24  3      

16     1-25  3      

17     1-26  3      

18     1-27  3      

19     1-28  3      

20     1-29  3      

21     1-33  3      

22     1-34  3      

23     1-35  3      

24     1-36  3      

25     1-37  3      

26     1-38  3      

27     1-40  3      

28     1-41  3      

29     1-42  3      

30     1-43  3      

31     1-44  3      

32     1-45  3      

33     1-46  3      

34     1-47  3      
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35     1-48  3      

36     1-49  3      

37     1-50  3      

38     1-51  3      

39     1-52  3      

40     1-53  3      

41     1-54  3      

42     1-55  3      

43     1-58  3      

44     1-60  3      

45     1-63  3      

46     3-1  3      

47     3-8  3      

48     3-11  3      

49     4  3      

50     4-2  3      

51     4-4  3      

52     5  3      

53     5-1  3      

54     5-2  3      

55     5-3  3      

56     5-4  3      

57     5-5  3      

58     5-6  3      

59     5-7  3      

60     5-8  3      

61     6  3      

62     6-1  3      

63     6-2  3      

64     138  3      

65     138-1  3      

66     138-2  3      

67     138-3  3      

68     138-4  3      

69     139  3      

70     140  3      
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 3   2010 2011 2012 2013 2014 2015 l  

  Anatidae        
    Anas acuta 802 748 611 181 701 761  
  Anas clypeata 830 872 763 1396 1598 1181  
  Anas crecca 1016 865 690 293 674 778  
  Anas formosa    1   II 
  Anas penelope 830 373 315 155 505 868  
  Anas platyrhynchos 4 4 2  3   
  Anas poecilorhyncha 4 2 3 3 10 1  
  Anas querquedula 143 365 560 235 411 56  
  Anas strepera 2 3   3 3  
  Aythya baeri     1 1  
  Aythya ferina 7 11   36 65  
  Aythya fuligula 69 140 99 36 93 193  
  Aythya marila 4 3 1 2 5 4  

Phasianidae        
  Phasianus colchicus     2  II 

Podicipedidae        
  Podiceps cristatus   1     
  Podiceps nigricollis  2 1     
  Tachybaptus ruficollis 116 68 84 54 74 35  

Phalacrocoracidae        
  Phalacrocorax carbo 19 9 7 38 350 2500  

  Ardeidae        
  Ardea alba 358 214 541 440 451 609  
  Ardea cinerea 264 401 612 336 428 407  
  Ardea purpurea 1  1  260 2  
  Botaurus stellaris     1   
  Bubulcus ibis 149 88 200 97 140 87  
  Egretta garzetta 810 863 1117 815 1030 788  
  Ixobrychus 

Cinnamomeus 
8 6 7 8 4 6  

  Ixobrychus sinensis 3 9 19 10 6 6  
 3  Mesophoyx intermedia 48 37 21 27 72 3  
  Ardeola bacchus      3  
  Nycticorax nycticorax 1061 1202 1110 985 1054 1250  
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 3   2010 2011 2012 2013 2014 2015 l  

  Threskiornithidae        
  Threskiornis 

aethiopicus 
22 40 67 68 105 380  

  Platalea leucorodia 1 2 1 3 4 3 II 
  Platalea minor 2 34 56 154 245 285 I 

  Pandionidae        
  Pandion haliaetus 1  1 1   II 

  Accipitridae        
  Accipiter trivirgatus  1     II 
  Elanus caeruleus    1 2 2 II 
  Circus spilonotus 1   1 2  II 

  Falconidae        
  Falco tinnunculus 1 1 2 2 1 2 II 
  Falco peregrinus 1 2 2 1 2 1 I 

  Rallidae        
  Amaurornis 

phoenicurus 
8 2 4 2 1 2  

  Gallinula chloropus 27 25 57 41 23 56  
  Fulica atra 18 31 16 43 39 70  
  Porzana fusca  1      

  Recurvirostridae        
  Himantopus 

himantopus 
285 377 574 700 605 695  

  Recurvirostra avosetta  7 131 160 290 784  
  Jacanidae        

  Hydrophasianus 
chirurgus 

1 3 1  2 1 II 

  Charadriidae        
  Charadrius 

Alexandrines 
800 3066 6548 4514 4018 140  

  Charadrius dubius 34 636 100 42 36 16  
  Charadrius mongolus  20  2 1   
  Pluvialis fulva 40 197 32 213 52 200  
  Pluvialis squatarola  1      
  Vanellus vanellus    2 2   

  Scolopacidae        
  Actitis hypoleucos 11 3 3 8 1 25  
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 3   2010 2011 2012 2013 2014 2015 l  

  Arenaria interpres  2      
  Calidris acuminate    60 1 8  
 ,  Calidris alba  2      
  Calidris alpine 1 9 560 400 150 150  
  Calidris canutus    3    
  Calidris ferruginea    400 2   
  Calidris minuta  2      
  Calidris ruficollis 11 286 137 610 33 18  
  Calidris subminuta 6 90 50 6 6   
 5  Calidris temminckii 2 2  8    
  Calidris tenuirostris  3  15    
  Gallinago gallinago 15 20 18 21 6 5  
  Limicola falcinellus 1   7    
  Limosa lapponica    1 1   
  Limosa limosa 1  7 3    
  Numenius minutes 1   3    
 3  Numenius phaeopus  5   1   
  Phalaropus lobatus 2       
  Philomachus pugnax    1    
  Tringa brevipes  1  1  5  
  Tringa erythropus   3 13 8   
  Tringa glareola 97 24 29 51 16 15  
  Tringa nebularia 46 34 83 288 56 86  
  Tringa stagnatilis 1 4 17 26 19 10  
  Tringa tetanus 5 7 7 6 9 1  
  Xenus cinereus    5    

  Glareolidae        
  Glareola maldivarum  2 2 1 1  III 

  Rostratulidae        
  Rostratula 

benghalensis 
9 8 8 8 5 6 II 

,   Turnicidae        
 ,  Turnix suscitator     1   

  Laridae        
  Chlidonias hybrid 451 200 401 78 177 83  
  Chlidonias 

leucopterus 
23 183 400 5 32 18  
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 3   2010 2011 2012 2013 2014 2015 l  

  Gelochelidon nilotica  3  26 1   
  Hydroprogne caspia   4   1  
  Larus argentatus   2     
  Larus crassirostris   18  16   
  Larus ridibundus 1   1    
  Sterna hirundo 4 5 3 2 2   
  Sternula albifrons 22 50 6 39 11 40 II 

  Columbidae        
  Columba 62 101 123 297 211 4142  
  Streptopelia 

tranquebarica 
9 17 34 20 19 26  

  Streptopelia chinensis 10 13 27 26 29 26  
  Cuculidae        

  Centropus bengalensis      1  
  Tytonidae        

  Asio flammeus 1 1 0   1 II 
  Caprimulgidae        

  Caprimulgus affinis     4 2  
  Apodidae        

  Apus nipalensis 3 30 111 1 12 3  
  Alcedinidae        

  Alcedo atthis 7 8 10 13 9 14  
  Picidae        

  Dendrocopos 
canicapillus 

   1 2 1  

  Laniidae        
  Lanius cristatus 10 14 11 12 8 5 III 
  Lanius schach 2 5 5 5 5 5  

  Dicruridae        
  Dicrurus macrocercus 1 4 6 3 4 3  

  Corvidae        
  Cyanopica cyanus    1 3   
  Dendrocitta formosae 2 3 3 4 4 3  
  Pica pica 16 33 36 15 15 18  

  Alaudidae        
  Alauda gulgula 13 17 13 22 16 10  

  Hirundinidae        
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 3   2010 2011 2012 2013 2014 2015 l  

  Riparia paludicola 1 9 37 60 416 706  
  Hirundo rustica 43 18 33 28 46 52  
  Hirundo tahitica 114 160 261 133 125 353  
  Cecropis striolata 212 78 45 48 104 66  

  Pycnonotidae        
  Pycnonotus sinensis 52 92 66 58 39 58  

    Family Sylviidae        
  Cettia canturians  5 1 3 4 6  

  Phylloscopidae        
  Phylloscopus borealis  1 4 1  4  

 Acrocephalidae        
  Acrocephalus 

orientalis 
2 1 3 2 4   

  Cisticolidae        
  Cisticola exilis  3      
  Cisticola juncidis 8 10 16 16 11 19  
  Prinia flaviventris 5 16 34 52 28 19  
  Prinia inornata 79 103 83 102 85 113  

  Zosteropidae        
  Zosterops japonicus 48 42 89 52 40 30  

  Muscicapidae        
  Copsychus saularis    1 1 3  
  Luscinia calliope  1 2   90  
  Phoenicurus auroreus  2 2 3 3 4  
  Monticola solitarius  1 1 1    

  Turdidae        
  Turdus merula      1  
  Turdus chrysolaus    2    
  Turdus obscurus      1  

  Sturnidae        
  Acridotheres 

javanicus 
20 83 18 36  72  

  Acridotheres tristis 8 3 13 23  18  
  Acridotheres grandis   7 34    
  Sturnus cineraceus      1  
  Sturnus sericeus   1     
  Sturnia sinensis 30 10 7 15  22  
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 3   2010 2011 2012 2013 2014 2015 l  

  Sturnia malabarica    8  8  
  Motacillidae        

  Motacilla alba 1 2 1 1 5 3  
  Motacilla cinerea     1   
  Motacilla flava 188 200 103 80 99 56  
  Anthus cervinus 20 62 11 3    
  Anthus gustavi   1     
  Anthus richardi 1 1 2 1 4 5  
  Anthus rubescens  2 3     

  Emberizidae        
  Emberiza 

spodocephala 
 2      

  Passeridae        
  Passer montanus 118 97 184 101 173 146  

  Estrildidae        
  Lonchura punctulata 51 71 43 34 61 16  
  Lonchura striata 2       

"



36"
"

 

" 1" " 2E" " 2W" " 3" " 5" "

Cypriniformes" " "
" " " " " " " " "

"

Cyprinidae" " "
" " " " " " " " "

"

Cyprinus'carpio'carpio" ' 3.2"
" " " " " " " "

"

Cyprinodontiformes" " "
" " " " " " " " "

"

Poeciliidae" "
" " " " " " " " "

"

Gambusia'affinis' ' 6.4"
"

64.7" "
" " " " "

149.3" " "

Perciformes" " "
" " " " " " " " "

"

Channidae" " "
" " " " " " " " "

"

Channa'striata" "
" " " " " "

4.2" "
" "

"

Cichlidae" "
" " " " " "" ""

"

Oreochromis'mossambicus' , t '
" " " " " "

2.1" "
" "

"

Oreochromis'sp.' 41.5" "
"

40.9" "
" " "

38" "
" "

"

Gobiidae" "
" " " " " " " " "

"

Mugilogobius"sp.'
" " " " " " " "

18.7" "

Rhinogobius'giurinus' ' 3.2" "
"

6.8" "
"

19.7" "
" " " "

"

" (Total"species)" 4" " 3" " 1" " 3" " 2" "

" (ind./100m2)" " " 54.2" "
"
112.4" "

"
19.7" "

"
44.3" "

"
167.9" " "

Shannon's"diversity"index" 0.79" "
"

0.86" "
"

0.00" "
"

0.50" "
"

0.35" " "

Dominance"Index" 0.61" "
"

0.47" "
"

1.00" "
"

0.75" "
"

0.80" " "

Species"Richness" 0.75" "
"

0.41" "
"

0.00" "
"

0.52" "
"

0.17" " "

Pielou"evenness"index" 0.57" " "0.78" " "****" "0.46" " "0.50" " "

**** "
3 104 4  
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"
1" 2E" 2W" 3" 5" l "

Prosopora" "
" " " " "

"
Lumbricidae" "

" " " " "
"

Lumbricus"spp." '
"

1.6" "
" " "

"
Nereidida" "

" " " " "
"

Nereididae" "
" " " "

975.2" "
Capitellida" "

" " " " "
"

Capitellidae" "
"

29" 29" 59" 1194.3" "
Sabellida" "

" " " " "
"

Sabellidae" " 59" 15" 29" 59"
"

"
Coleoptera" "

" " " " "
"

Dytiscidae" "
" " " " "

"
Eretes'sticticus' "

" " " "
1.6" "

Dytiscidae"gen."sp."
" " " "

1.6" "

unknow1"
" " " "

7.9" "
Diptera" "

" " " " "
"

Chiromidae" " "
" " " " "

"
Chironomus"spp.' 153.3" " 388.9" 81.3" " 772.5" " 161" "

Culicidae" "
" " " " "

"
Culex'sp." "

" " " "
19" "

Ephemeroptera" "
" " " " "

"
Baetidae" "

" " " " "
"

Baetis'sp.A'
" " "

14.3" "
"

"

Baetis'sp.B'
" " "

6.3" "
"

"

Baetis'sp.C'
" " "

1.6" "
"

"

Baetis'sp.'
" " "

50.8" "
"

"

Cloeon'sp.' 4.8" "
" " " "

"

Cloeon'sp.C' 3.2" "
" " " "

"
Hemiptera" "

" " " " "
"

Corixidae" "
" " " " "

"
Corixa'sp.'

"
1.6" " 5.6" "

" "
"

Corixa'sp.1' 12.7" " 11.1" " 26.4" " 9.5" "
"

"
Odonata" "

" " " " "
"

Libellulidae" "
" " " " "

"
Agrionoptera'sp.'

"
1.6" "

" " "
"

Amphipoda "
" " "

29" 23.8" "
Decapoda" "

" " " " "
"

Atyidae" " "
" " " " "

"



38"
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"
1" 2E" 2W" 3" 5" l "

Caridina'longirostris' ' 83.0" " 50.8" " 79.2" " 7.9" "
"

"
Palaemonidae" "

" " " " "
"

Macrobrachium'nipponense' ' 18.4" " 63.1" " 6.9" " 7.8" "
"

"
Grapsidae" "

" " " " "
"

Varuna'litterata' ' 0.2" " 0.5" "
" " "

"
Pholadomyoida" "

" " " " "
"

Lyonsiidae" "
" " " " "

"

Lyonsia'taiwanica" " 3.2" " 11.1" " 20.8" " 1.6" "
"

"

Mesogastropoda" 3 "
" " " " "

"
Ampullaridae" "

" " " " "
"

Pomacea'canaliculata' ' 3.2" "
" " " "

"
Assimineidae" "

" " " " "
"

Assiminea'taiwanensis' '
" " "

7.9" "
"

"
Stenothyridae" "

" " " " "
"

Stenothyra'formosana" ' 38.1" " 44.4" " 97.2" " 57.1" "
"

"
Stenothyra"sp." ' 14.3" " 7.9" " 94.4" " 7.9" " 4.8" "

Thiaridae" "
" " " " "

"
Tarebia'granifera' ' 6.3" " 9.5" " 36.1" " 11.1" " 4.8" "
Thiara'riqueti' ' 11.1" " 34.9" " 108.3" " 23.8" " 17.5" "
Thiara'scabra'subsp.'scabra' ' 14.3" " 4.8" " 8.3" " 9.5" "

"
"

Potamididae" "
" " " " "

"
Cerithidea'cingulata'subsp.'cingulata' ' 1.6" "

"
2.8" "

" "
"

Basommatophora" " "
" " " " "

"
Planorbidae" "

" " " " "
"

Gyraulus'spirillus" ' 4.8" " 20.6" " 1.4" " 1.6" "
"

"
Hippeutis'umblicalis' " '

"
9.5" "

" " "
"

" (Total"species)" 17" 18" 15" 19" 11" "

" (ind."/m2)" " " 431.5" " 705.9" " 626.7" 1138.2" 2411.5" "

Shannon's"diversity"index" 2.03" 1.75" 2.29" 1.41" 1.07" "
Dominance"Index" 0.20" 0.33" 0.12" 0.47" 0.41" "
Species"Richness" 2.64" 2.59" 2.17" 2.56" 1.28" "
Pielou"evenness"index" 0.71" 0.61" 0.84" 0.48" 0.45" "
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Aizoaceae" Sesuvium'portulacastrum'(L.)"L.' ˇ
Amaranthaceae" Achyranthes'aspera"L."var."indica"L.' ˇ
Amaranthaceae" Alternanthera'sessilis"(L.)"R."Brown' ˇ
Anacardiaceae" Schinus'terebinthifolius"Raddi' ˇ
Asteraceae" Bidens'pilosa"L."var."radiata"Sch."Bip.' ˇ
Asteraceae" Pluchea'carolinensis"(Jacq.)"G."Don' ■ ˇ
Asteraceae" Pluchea'indica"(L.)"Less.' ˇ
Basellaceae" Basella'alba"L.' ˇ
Chenopodiaceae" Suaeda'nudiflora"(Willd.)"Moq.' ˇ
Combretaceae" Lumnitzera'racemosa"Willd.' ˇ
Combretaceae" Terminalia'catappa'L.' ˇ
Convolvulaceae" Ipomoea'cairica'(L.)"Sweet' ˇ
Convolvulaceae" Ipomoea'obscura"(L.)"Ker0Gawl.' ˇ

Convolvulaceae" Ipomoea'pesLcaprae"(L.)"R."Br."subsp."
brasiliensis"(L.)"Oostst.' ˇ

Convolvulaceae" Operculina'turpethum'(L.)"S."Manso' ˇ
Euphorbiaceae" Chamaesyce'serpens"(Kunth)"Small' ˇ
Fabaceae" Leucaena'leucocephala"(Lam.)"de"Wit' ˇ
Fabaceae" Sesbania'cannabiana"(Retz.)"Poir' ˇ
Fabaceae" Vigna'marina"(Burm.)"Merr.' ˇ
Malvaceae" Abutilon'indicum"(L.)"Sweet' ˇ
Meliaceae" Melia'azedarach"L.' ˇ
Menispermaceae" Cocculus'orbiculatus"(L.)"DC.' ˇ

Moraceae" Broussonetia"papyrifera"(L.)"L'Herit."ex"
Vent.' ˇ

Passifloraceae" Passiflora'foetida'L."var."hispida"(DC."ex"
Triana"&"Planch.)"Killip' ˇ

Verbenaceae" Avicennia'marina"(Forssk.)"Vierh.' ˇ
Verbenaceae" Clerodendrum'inerme'(L.)"Gaertn.' ˇ
Cyperaceae" Fimbristylis'ferruginea"(L.)"Vahl' ˇ
Poaceae" Brachiaria'mutica'(Forssk.)"Stapf' ˇ
Poaceae" Cenchrus'echinatus"Linn.' ˇ
Poaceae" Chloris'barbata'Sw.' ˇ

Poaceae"
Imperata"cylindrica"(L.)"P."Beauv."var."
major'(Nees)"C."E."Hubb."ex"Hubb."&"
Vaughan"

ˇ

Poaceae" Phragmites'australis"(Cav.)"Trin."ex"
Steud.' ˇ

Poaceae" Sporobolus'virginicus"(L.)"Kunth' ˇ
Typhaceae" Typha'orientalis"C."Presl' ˇ

Zygophyllaceae" Tribulus"taiwanense"T."C."Huang"&"T."H."
Hsieh' ˇ

T Near"Threatened,"NT "
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