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ABSTRACT : We examined the impact of paddy wetland's avian-diversity on the development of the protected horticulture complex.
The results of this study were made to propose ecological protected horticulture complex and development direction suitable for avian
habitat. The total number of species surveyed was analyzed as 1168 individuals in 11 orders 26 families and 36 generic 48 species.
Type average was analyzed as paddy 17.25+4.83 species and 74.50+38.08 individuals, glass 10.00+£0.82 species and 46.75+2.06
individuals, single 13.75+7.27 species and 59.50+35.34 individuals, multi 8.75+0.96 species and 36.7549.29 individuals. Paddy showed
higher species diversity than protected horticulture complex. The average number of species surveyed for one year was glass 1442.83,
multi 12+1.41, single 18+11.31, and paddy 26+11.31. The diversity difference was identified as paddy> single> glass and multi.
Statistical analysis showed statistical difference of Ciconiiformes. Development of protected horticulture complex causes loss of avian
habitat. The diversity index was glass 1.73£0.07, multi 1.68+0.14, single 1.91+0.47, and paddy 2.29+0.17. Paddy has a higher species
diversity than the protected horticulture complex. For the purpose of ecological protected horticulture complex, detention ponds,
artificial wetlands and habitats should be reflected in the design. This should be applied to reclamation areas or large-scale protected
horticulture complexes.
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A el Al(Agricultural Ecosystem)= =TEHZ o] ¢k 23%
£ Ak AAAEA Y Fa EXolgow HridY
QIZto] ARAZHE] AlFe gt 75 92 (Kang, 2009). SHAEAIY] F8 75 AFa &

AN A A u) 22} & (Daily, 1997; Palmer et al., 2004), ©] wolANt Sz, AEAAA, 7543}, EYRA, 4
AL AQF IZte] AR, AAA 8 sog Fojd HAE, FAAS T OIS ARAE AFse I

THLee, 2013; Odum, 1959; Vihervaara et al., 2010). <3 Z HI/P=THAG. Power, 2010; Kim and Oh, 2003;
Kim, 2005; Kong et al., 2013; Lee et al., 2003; Son et al.,
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SHAEA ] A8 le] FTHKim, 2005; Son
stH, = 52> 2+ FTA(Free Trade Agreement),
153y, WEA 7HAsket —‘é— =0 e P S I T =
(Kang et al., 2015). °]83 oHFS FE3P] 913 o
toz A E T8 FAHE Ao 1
W o]& FollA Helakdol oF 40% *%
ATHMAFRA, 2014). o213k Al 4
Z, dF Fw, EXCERE Al +
A7 7J§‘r°ﬂ OIHW stof wlAy & o]z}
ATHGDI, 2009).
W" @ﬂ *P%'H
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A2 FFAEA L
W3S gl o]
]*Lo‘ £AS 79
A AT oY
"301] A 9Fgs &
F23F FAo]H(Dunning et al, 1992;
Bestelmeyer et al., 2003), o A2xoA WA A&
Fol AT AR AHEE AF Zo|(Holt et al,
1999), £4 EXo]& AETIFY Alole] AAdL <
TE B3l o} ¥ 4 SITGustafson, 1998; Tischendorf,
2001; Turner et al, 2001). MAIFo=Z A 50 WA+
QI dPe e AR TAE o] AFloH
(Kang, 2009), 1= QI8 A=t dat HeAAHI 2~ &=
g @RS fAaHI e AR FUEJY. wHEH
ol A Al LA EFTHR g A2
A EA=E el YejAIARIZ 7] eA ke Wgle] 2 &
ATk H7FE I QAth(Palmer et al. 2004; Kang et al.,

Z Ao

Az’

_,_qobﬂo /\l/\g:[L 9].

Aol ol —5—} T 28 A-]/\loﬂ \:1 7(-1‘61——5]_11] 51;]_
Fdol Erh= AT7EAE AUTHAnderson et al., 1983).
=2= ;Ttﬂ-

$AAG 20N A4S S FEY 0 FE

g FAAE ol &3k 2RFoAl AAFE, EX0E, 7]
sl AYF T S48 Hk= Ao Adg F¥F
< = bl A ItHKim et al, 2012; Loesh and

Kaminski, 1989). 7|2 o2 Z=FE Bo]idF, 2414,
olxEZ 59| FIto] WA o|m(Yang, 2016), ZFA14)
< 9% AT HAA], AR, LFA, FAA,

ARAA T AT A, =4,
71A Bo] "3 Aew Huw i JATHMOE, 2011;
Woo, 1989; Lee, 1994). o= oRYZFoll &g A+
7} gkatAl Zd = o] thA| A4 A (Jung, 2008; An, 2011;
Hwang, 2011), dA|(Hahm and Yu 1993; Min, 1994), &

A, 54, &2, A,
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A(Lee et al, 2014; , Park et al, 2016) o A7t 2
3] Y Foll lom, gt T FAH Ade fdl
Me ot dejel A4 5l i4Ezie] Hadk Zlow
B IE3 ThPyo and You, 2011).

bebA B A7e sHAEA T =27 AXAEA
83 BEAo&9] sl =FAe =R/ vFdES =4
shal, AR 2 WEkell S WE 7Hdste] nlssd
2o AdddgA e =RuSES Briskal vt
o ATE T8l =FAe AdddEA Y 2FTYEl
g Rlas AAskaL AEdadR| o] 240 274 F
tefgell owd d&FE mASA LopRiA skt
ATAT= A she] A=, AR A" A
B3 AETbsd w98 Awe s AAEHACH,
ATAAE F8sto] A 2AGA =4S Atk
2 ST olgd dFAAES HYS] Avte T o
TR ZFHA AT ARl W&, Al Alddad
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A7y 24 2 F J=F At F =7 ARA R
2854 7|ggit
. /A ¢ EXE
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ATHIAE AL e FExASS ) o
U Dd3}--2x(s; Single Vinyl Greenhouse), <1-5&nHId3s}
$2(m; Multi Vinyl Greenhouse), 2]->%(g; Glass
Greenhouse)Z T3}t

AR o] ZREZELS FHHEHY T8 EA
o]-§3} Hlwalr] ffsted sfig tidRIeh Qs Halo]
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N AGE FHOE ARSI THTable 1).

= -
<

g AEAS este] A=A (line
A ZAM(spot  census)S WAt AAIEHA
o, MEAPHE 1km/30min SEZ R3Y3FAA Ak
(Nikon, 10x36)0.2 FHo|A AHEHE Z/FE
3= WO R V5t AREAPME 1083 &
of MEHA FHAA HEEHE F& 7|5 PHORE
ZARFE T Z2AE 2015 S%Ur 9d F 28]d AA A
Astaon, A Bl gRlE T ofdN =t

census)Z



AEDE REERS S EES P

Table 1. The present condition of study sites

Sites Location Type Land-use Size"
T e L e B
o | O b [N S e | e |
Hs Gyeor\lgg/zir:e_ﬁnju—m I;:I f;o 135,1(9)'14 i;, Gr:iﬁi)euse Mountain, House, River 29.97ha
BYm Chungrlllj;lngp;)lz;o-gm II:ZI f§6° 138'52;1. ;gg” Grel\e/lr?li:)luse River, field, Road 75.24ha
TIm Gyeongnam Jil?ju-si N 35° 22" 29. 20" Multi House, Mogntain, 21 04ha
Deokgok-ri E 128° 18 54. 71" Greenhouse Road, River
Glp Jeonbuk Gimjae Soon-dong I;:I 1;2: Sf; 23 23:" Paddy chffelili,ellc-ll’oioead’ 13.00ha
M | st [Teme s ] P Rice il Rond 2.78h
e B e o v R, v | 92
| G e ] P o i 72
Table 2. The analysis method of environment evaluation
Analysis Method Explanation
Dominance Index — (@l +n2) /N nl, n2 : 1,2 Number of individuals Dominant Species,

(McNaughton, 1967)

N : Number of Total Species

S
H = - [ (ni/Nyn@i/N) ]
i=1

Diversity Index
(Shannon Index, H' 1963)

ni : i Number of individuals Dominant Species,
N : Total Number of Species

Evenness Index

(Pielou, 1975) E' = H / InS

E' : Evenness Index, H' : Diversity Index,
S : Total number of species

Richness Index

(Margalef, 1958) RI=(S - 1)/ In(N)

RI : Richness Index, N : Total Number of Species,
S : Total number of species

o] Al(Lee et al, 20053 ZFraisle] %% 2 3433
ot FHEA(Community Analysis)S -8 =X 43DI

McNaughton's dominance index; McNaughton, 1967), T
SA9XH : Shannon-Wiever Function; Pielou, 1969), 3%
SA4(RI : Richness index; Margalef, 1958), ¥ =X
El : Evenness index; Pielou, 1975) & <& 47}A T3HA
“(Community Indices) #21= A THTable 2). FA
412 SPSS(WIN 19.0)0& ©]&3te AIF, dFl w
T 4, EAARE YAl s

~

©

*

. 24 %

[l

ol
e
HJ
(¢]
us
rat

3.1 PR & =/ LYl

ot

E AFoA 2AE T2 F 115 269 365 48F
LIS/NAR EAENeH, & 242 dukdozr T4
AejA A ol Edsh= AN (Passer montanus), 28}
T2l(Hypsipetes amaurotis), 7VX|(Pica pica) S22 T7}
A AEE T A e AHLHo] Hojd o= =
Y ogME &3] #EEE Fo| AL AT
A FEEE ZAME F-2 Appendix 1.9 7]1ASHA T

ATNEA FEE FF T Aol digh 23] =
A A= =0 17.25+4.83%F 74.50£38.0870A), el
10.00+0.82%F 4675206704, TEF4 13.75£7.27F
59.50+35.3470A, AFH A 8.75£0.96%F 36.75£9.29704]
2 ENEAL BAZCE A% A9 = f30] fal
24, As¥e, dEd Fd nlE] FrhdAol

A BAE AL 99.99% FolrEo R FRIsH % Thtable
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Table 3. Characteristics of bird distribution by study site types
Site Order Family Genus Species Individual
G First 4 10 10 10 47
g Second 3 9 10 11 44
First 3 9 10 10 47
GMg Second 4 8 9 9 49
First 6 17 20 21 88
BYs Second 4 14 17 19 2
1 First 3 7 7 7 32
s Second 2 6 7 8 26
First 4 9 10 10 36
BYm Second 4 7 8 8 2
TIm First 3 8 9 9 42
Second 2 8 8 8 45
G First 4 11 13 13 67
P Second 6 13 15 15 63
First 7 14 17 18 50
GMp Second 6 14 15 15 41
First 7 20 24 25 138
BYp Second 9 20 23 2 134
1 First 5 10 11 12 52
P Second 8 13 15 16 51
Total species 11 26 36 48 1168
Table 4. Number of individuals and species of bird at statistical analysis
. Glass Multi Single Paddy
Classification F post-hoc
Mean S.D Mean S.D Mean S.D Mean S.D
Order 3.50a 0.58 3.25a 0.96 3.75a 1.71 6.50b 1.60 7.64%* G,S,M<P
Family 9.00a 0.82 8.00a 0.82 11.00ab 5.35 14.38b 3.74 3.99* G,M<S<P
Genus 9.75a 0.50 8.75a 0.96 12.75ab 6.75 16.63b 4.60 4.07* G,M<S<P
Species 10.00a 0.82 8.75a 0.96 13.75ab 7.27 17.25b 4.83 4.11%* G,M<S<P
Individual 46.75a 2.06a 36.75a 9.29 59.50a 35.34 74.50a 38.08a N.S P,G,SM
* Test result is statistically significant at the P = 0.05 level( * ), 0.01 level( ** ), N.S = Not significant result.
4). A FHAEHAL 2/ T e AalAE Al < T 48F0] ZAMERITE oA ATt 23] ZAb] A
AddA] A A 277F 413 Hel|#sS & F Ue = ¥ ollg}; =& o]83le 279 oF 52%7F AHA
AAA7E Bag RO FHHTHTable 5) oAU B ATNAE AL 2AE EFAA Yo} e
Kim et al(2013)9] el o8t =i} =5AE o8  F BX 2AEHNE P_J Aoz dddnt shA &
she 2R 473 2798 AT 2 AFA =4 E F ATE ARG 27 AAE EAsk=d =Ho] 2
Table 5. Comparison of bird diversity by study site types
Glass Multi Singe Paddy
Classification
GMg Glg BYm JJm BYs s GMp Glp BYp IIp
Order 4 5 4 3 6 3 6 6 9 8
Family 11 12 9 9 17 8 16 16 23 14
Species 12 16 13 11 26 10 22 18 34 18
Individual 96 91 60 87 180 58 91 130 272 103
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= Aol ofye} PR =HA|et Alddd A 2/
EXE AFH oz Frish=d o] e T 24X
H7}el &85kt

23] 2AME B 29 2R/ A T 242 Table
9} o] FulfEldo] 113 12%¢] Wi FUwA
12 =& 167 22T 02 Zo|7p ERIEAT HAAA S
24 162 =o] 18F0 8 2F9 xjo|7} Fely
Rom, HoAXYe A5y HdAo] 130 W)
GEd HdLlo] 263, =o] 18F o2 RIFHALE 2
FAYGL A% 11F, &F 105 ¢ld ¥ =o] 18F 0.
2 zpol7h ERIEUTE. BAFORE AuEA {240
1442.83%, <AsF24o]  124141F, TDsF240|
18+11.31F Qe Wl =o] 261131522 FR1xo]
>HEP2A>FE2d, AT o2 Uil
ztel7b Gkl & = 9tk o] AR AFE Bl A
o B AN, 259 2 AR 249 ERSF g5
Aol &5 AAA 9 HolH Fo] AHAE AL
2 3 o & 4= JAtKSon, et al., 2015a; 2015b).

53], IAFAYGY A9 A5d A gRl=A &
2 FRFo|(HAVIEE 323-83), MzE7I(BEH7I0F

AAE N e =5AE ol&sts o224 = U

o))
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Figure 1. The glasshouse kills of birds

Table 6. Species and individual numbers at statistical analysis.

H] 324

A7

oEEE =A FAR BT & v 7L e FoE
H7IHKim et al, 2013). =FAA Ho| EF3h=
H3F o] dzEd UE FHY 24ddA vl
o] ZFAAARA ZHA7L AT Add
. ool feEede] Af AR WRE Y
Al eRE WA FE AR SHEE 242
(Grasshouse Kills)o] &1 = Atkfigure 1). °o]RAL F&l
Aol /o] A W7t & ¥ oyt fFAA T
zEol H F e 2AMEAR A2 2F F= 2 A
S UR3h7] Y%k 1A= YAR] Bird-Safe Buildings(San
Francisco Planning Department, 2011), Bird-Friendly Best
Glass(City of Toronto, 2016), Bird-friendly
Building Design(American Bird Conservancy, 2011)52]
desh HES 19 3 & et Jvka Addnh

EH 3 F(Species)d] el gt 382 LLuX
EXAIHANOVA) A E(Ciconiiformes)©] =ollA 3.13+
L13F =AM W fe] 4, A5, 3 e
A 0~1F0] ZAEO] 99% olWellA BAA oS
A=A Table 6.). AlF-2oz dvjrd gajxe] 9
7H, SuME, Az, g2 Hedris e, sledt
717F =ollA HeH o2 SAPAT AL A=
@ 2 HER RIFAT. FANEFS 4 50em H]T
o {2 spoly =elA F2 FEdhe 5422 (Kim,
2006; Son et al, 2011), ¥ AFhAR| e} & AU
92 TS FAEY] AR el E4E THHeE Aol
AE2AE Bl dsEd0ar & 5 Aok =3 725
(Cuculiformes)ol| M = G ET= AFY, AFIJE
=0] =4 A A=A tKTable 6).

o] ¢fell= w7k KLaniidae), HwH-2]ZH(Picidae), 7H
FHFalconidae) 5°| FAIFOEZE ABHA FUAIR =
I Aoz} ERIFHAT. NEFEE 2jol7t FlH T
YW 522 (dnas  poecilorhyncha), A2t =Q(Tringa
hypoleucos), W71 (Cuculus  canorus),  A|B(Hirundo

rustica), N2 7|(Sturnus cineraceus), <] 50|

o x0

Practices

d

5

Glass Multi Single Paddy
Classification F post-ho
Mean S.D Mean S.D Mean S.D Mean S.D
Ciconiiformes 0.00a 0.00 1.00a 1.15 0.75a 0.96 3.13b 1.13 | 11.32%*%* | G,S,M<P
Species
Cuculiformes 0.00a 0.00 0.25ab 0.50 0.00a 0.00 0.75b 0.46 5.45%* | G,S<M<P
Ciconiiformes 0.00a 0.00 1.00a 1.41 1.50a 1.91 9.75b 6.54 6.51** | GM,S<P
Individual
Cuculiformes 0.00a 0.00 0.00a 0.00 0.25ab 0.50 0.75b 0.46 5.45%*% | GM<S<P

* Test result is statistically significant at the P = 0.01 level( *x ), 0.001 level( **x ).
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(Paradoxornis webbiana) 2.2 A= +=o] ol X|qt AE-& Au el (Hypsipetes amaurotis) 574,  H-2M T
Holx 9 FAHEA =FAE ol&dtta AT & = L E370|(Paradoxornis webbiana)2} 7V (Pica pica)?t Zt
% QITHNIBR, 2018). AAIZ o] SEE7} 2& Fo AR BAHD: ¥ 40k giel 2AdA ST
2 ka9t BFZ2(Bubulcus ibis) 5& IFZE I g oledEe AL 53], BorgoEifo)
AT7+7F JATHKim et al., 2013). (Paradoxornis webbiana) 43), A|B|(Hirundo rustica) 43
=8 9 WA(Individual)oll tieh FFE dduiA] o2 FNFHIT FHEAFDNE Fel2ddo] B
BAAIHANOVA) 28 Z3E EARNY 5U54 3 2284031, 9% 2.24+0.51, ©F 2.77£0.991d] W3] =0]
A E(Ciconiiformes)™ F7E(Cuculiformes)S A £]3F TF 3.3440.788 =& xjo|7} ﬁolﬂﬁ’it} OJAL =& o]&
& FiAe TA4 folde IUAHA adAR = @ sh= A, Zte], Alble] SdNIET} ot Hrkd A
TEd oz MG =A =AW ot}
frejed 39 dFd2d 32 =3 dEd2dd T OYEAFH)E AHEHA Hojo] He =Ts
Hlgl] 2=A | AAF7E SHA 24 AT A BIGAE F>AFH, A7 A =>AFE, 7, A =7
2 A iAol JAp Al A e &<l Yedz 450 MAF o AddddAt %— oheF
A 29I THTable 6). T7F Y2S EQ15THTable 7, Table 8). FARZE
frel2adol 1.73+0.07, A5 1.68+0.14, T5 1914047 I
3.2 GIFCHAIR| &3 T2 CIN ZEEAM A Wbl =8 22040172 SAACEE =o] A
@A Bth F gefdol wte Aot ERIEHAY. tE
ATHEAE 28T tFE THEA ZI= Table o] dEoly frEled Hue vEUze] A2 el
7.3 2tk $HF(Dominance Species) 2 OoF-HF 2404 2/ gy FHREVF EouE A4 9E
(Sub-dominance Species)> Ao X 674 12FAF HAS Yol FoT ¢ty FhATh o) A7Ax}
ANA BT ZAM(Passer montanus)7t $-3kH 0™, oF-- 2 o] vy 133 AdYdex] =4S fEiAE
Table 7. The various community analysis at study sites.
Site Dominance Species Sub-dominance Species DI 5 RI EI
First Passer montanus Hirundo rustica 2.47 1.71 2.34 0.74
Gl Second Passer montanus Hypsipetes amaurotis 2.20 1.78 2.64 0.74
GMg First Passer montanus Hypsipetes amaurotis 1.88 1.64 2.34 0.71
Second Passer montanus Hypsipetes amaurotis 2.58 1.78 2.06 0.81
BYm First Passer montanus Streptopelia orientalis 1.89 1.64 2.51 0.71
Second Passer montanus Parus major 2.00 1.65 2.20 0.79
im First Passer montanus Hypsipetes amaurotis 3.00 1.88 2.14 0.86
Second Passer montanus Hypsipetes amaurotis 2.05 1.54 1.84 0.74
BYs First Passer montanus Paradoxornis webbiana 4.00 2.46 4.47 0.81
Second Passer montanus Paradoxornis webbiana 3.07 2.13 3.98 0.72
s First Passer montanus Pica pica 2.29 1.55 1.73 0.80
Second Passer montanus Pica pica 1.73 1.48 2.15 0.71
Glp First Paradoxornis webbiana Hirundo rustica 3.72 2.12 2.85 0.83
Second Hirundo rustica Paradoxornis webbiana 4.50 2.30 3.38 0.85
GMp First Hirundo rustica Passer montanus 2.78 2.37 435 0.82
Second Hirundo rustica Passer montanus 2.73 222 3.77 0.82
First Passer montanus Paradoxornis webbiana 3.83 248 4.87 0.77
BYp Second Paradoxornis webbiana Passer montanus 4.32 242 4.70 0.76
First Passer montanus Sturnus cineraceus 2.36 1.98 2.78 0.80
T Second Passer montanus Hypsipetes amaurotis 3.19 2.39 3.82 0.86
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Table 8. The statistical analysis of community analysis at study site type.
Glass Multi Single Paddy
Classification F post-hoc
Mean S.D Mean S.D Mean S.D Mean S.D
DI 2.28° 0.31 2.24* 0.51 277" 0.99 3.43° 0.78 3.533* M,G<S<P
H 1.73* 0.07 1.68" 0.14 1.91* 047 229° 0.17 7.872% M,G,S<P
RI 2.35° 0.24 2.17° 0.27 3.08™ 1.35 3.82° 0.79 5.100%* M,G<S<P
El 0.75" 0.04 0.78" 0.07 0.76" 0.05 0.81* 0.04 N.S G,S,M,P
* Test result is statistically significant at the P = 0.05 level( * ), N.S = Not significant result.
z7e] Holdo] & & e AFA, deEAF 28T Flsdtt. BEATE il 1734007, 9F
ZoT AT, 7 AHe =07 HHst =F{FI} 1.68+0.14, T 1.91+0.47 Q1A Hsf i=o] 2.2940.172 Al
A Qe o FAUTE FUe Robd £ MdwA mrh F tiepyel Boks Aol FHgl
Slcka wete G we 27 R A8 AAHdR 248
HAeiAes 2=/e Holdo] E = A= AFA, AdF3FA
e 7t Wag Qow puEn, xRe] ANARA o] B
- = e sl AAA, F433E 5o wiErE Addag=]
A7 Soll g AL AR
o1zto] AEAIR HE TS AuAS xi]*t' 39l ATAIAE ALV FAEA FAE sl Al
I =FAE I /89 el AT A4 /‘J%‘ Aedoax]e] 8732, Az ZAHe ALt =t
o Hae HE4 UL B9 odsl ARes G4l HA F - Ut ANA LA 24 AL
Bl B A7E =579 ARl %c}ook A Sk AFAThe Be A, 34 Rokse AT
ol dhell mlmste] ez 2A4GA] =S Adstar sto] ko= o]fo] A HHA Ji AR gl thatR A
g RS AAE] fls o) Fo] Hoh AhdeA] 24 A Al 2A Sl W E & A= A
AT =o] AR HlE] F TgAol = e &EHd 7|3t
B9 AL AR Flsha ALUEA A A
E2F7F A HolBES T F e A 24 2 f -
Ag AR $AMCR wusged-feley, | DTC WISEE SEUTY LAY A7
=] = o)
AR oz Thopdo] Aols} Selmin Uslow ZRAFA(PI012654)0l] 2J3) o] o1 Y
BES W 9 PEENE ARl =g R0
4 FAE AT AAA BAs Ak 5E 23
Zo| UE FAEA A3 =4 sjvle), Zouz, References
2, %2 AH29rlsiesy], dles] 5 Aol
Z zAE W 8@l A%Fes ThEy
i_l/;i 133 Z]—L LAL ‘”—a;__ 27; © ;" E;] = 1. An, CK (2011). A study on the evaluation of
Al 0~1F°] = © ol . . . . .
;o ]_1 OEOI ° ]S_ § Pi(ﬂ 5714 z: 1= /f} 0}9&::1 Substitute habitat of Gori-Salamander (Hynobis yangi),
o A =Q3 [e) A rd Ee R
=< A5 T =7 A= £ drdAst 22 Graduate School of Hanyang University. Master
LB e AT A £ T hesis
AL 8ol & 4= 9 C RPN o135t Hls ’ ]
8 d 5 Moin_} 1ol frejed= B 5 Anderson, BW, Ohmart, RD and Rice, J (1983).
o AgE sidsh] Y 57 AFE At 22 . . : :
Avian and vegetation community structure and their
Fo| gk BN A AL n22AMIA 2R | relationships in the 1 | :
QA7) dslm Aue BenEemolel 7147} seasonal relationships in the lower Colorado river
o i‘ R "ﬁom L e wally. Condro 85: 392-405.
= 7 Run a = °© . . . .
ohralshs Ao EAHAN FARATE freledel 3. American Bird Conservancy. 2011. Bird-friendly

P 2284031, AT 2.24+0.51, TF 2.77i0.99°_ltﬂ il
=o] /8 F9 &4 HITI} o} 334+0.78F =07}

Building Design.
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Appendix 1. The list of bird at study sites.
. . Glg | GMg | BYm | JJm | BYs 1Js Glp | GMp | BYp | Jlp Type of
Classification .
Ist | 2st | Ist|2st | Ist|2st | Ist|2st | Ist|2st| Ist|2st | Ist|2st| Ist|2st| Ist|2st|Ist|2st| arrival
Order Ciconiiformes
Family Ardeidae
Ardea cinerea 2 211 5032|113 [7|2]3 N\Y%
Egretta alba modesta 311126513 SV
Egretta garzetta 21112 1205|211 SV
Bubulcus ibis 1 211 211 SV
Nycticorax nycticorax 1 1 3 SV
Order Anseriformes
Family Anatidae
Anas poecilorhyncha 2 2 A%
Order Falconiformes
Family Falconidae
Falco linnunculus 1 1 1 1 Res
Falco subbuteo 1 1 SV
Order Galliformes
Family Phasianidae
Phasianus colchicus 121 2 1 1|2 Res
Order Gruiformes
Family Rallidae
Gallinula chloropus 1 SV
Order Charadriformes
Family Scolopacidae
Tringa hypoleucos 1|2 2 SV
Order Columbiformes
Family Columbidae
Streptopelia orientalis 215|517 (5|25 7|5|7|5[2]5]|8 218|314 Res
Order Cuculiformes
Family Cuculidae
Cuculus micropterus 1
Cuculus canorus 1 I|1]1]1 1 SV
Order Coraciiformes
Family Coraciidae
Eurystomus orientalis 1 201112 21111 1121312 112 SV
Family Upupidae
Upupa epops 2|1 N\
Order Piciformes
Family Picidae
Dendrocopos kizuki 1 Res
Dendrocopos leucotos 1 Res
Dendrocopos major 1 Res
Picus canus 1 Res

* 1) RES(Resident); SV(Summer Visitor). WV(Winter Visitor):; PM(Passage Migrant)
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Appendix 1. Continue.
Classification Glg | GMg | BYm | JJm | BYs s Glp | GMp | BYp Jp TyPe ?)f
Ist | 2st | Ist | 2st | Ist|2st| Ist|2st | Ist | 2st | Ist | 2st | Ist|2st | Ist | 2st | Ist | 2st | Ist|2st| arrival
Order Passeriformes
Family Hirundinidae
Hirundo rustica 1215 501312 6|8 1514 |18 15|17 |22 SV
Family Motacillidae
Motacilla cinerea 1)1 1 2|1 1|1 1|2 2 SV
Motacilla alba leucopsis 1 1 1 1 SV
Family Pycnonotidae
Hypsipetes amaurotis 416518 8|17 |8 |7 |4|2|3|5|2]|1]5 216 Res
Family Laniidae
Lanius bucephalus 301 2 3 5 2 Res
Lanius cristatus 1 2 SV
Family Muscicapidae
Phoenicurus auroreus 1 1 1 2|1 1|1 11221 RES
Family Turdidae
Turdus pallidus 2 2 SV
Family Sylviidae
Acrocephalus arundinaceus 1 1|2 SV
Phylloscopus occipitalis 211 1 SV
Cettia diphone 1 SV
Family Panuridae
Paradoxornis webbiana 19 |22 18 | 11 26 | 31 Res
Family Aegithalidae
Aegithalos caudatus 2 301 Res
Family Paridae
Parus palustris 1 1|2 2 Res
Parus ater 1 Res
Parus major 1|11 202|111 1 112412 2|1 Res
Parus varius 1 Res
Family Emberizidae
Emberiza cioides 2|2 2|1 Res
Emberiza elegans 1 1|1 Res
Emberiza spodocephala 11221 2 1 PM
Family Ploceidae
Passer montanus 1912025191912 14 (2222|3014 (155 |8 |5 |5 |36|27|22|16 Res
Family Sturnidae
Sturnus cineraceus 1 216152 SV
Family Oriolidae
Oriolus chinensis 1 SV
Family Corvidae
Garrulus glandarius 2 1 1211 1 Res
Cyanopica cyana 2 Res
Pica pica S11(3]5 3141|628 |4(2]|2|6|2|5]2 Res
Corvus macrorhynchos 12112 3 1 Res
Total Individual 47444714936 (24142 145[88|92|32|26|67|63|50]|41|138/134|52 |51

1) RES(Resident): SV(Summer Visitor): WV(Winter Visitor):; PM(Passage Migrant)
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