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Effect of Traffic Noise around Napahai Wetland Highway on Birds
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Abstract:In order to know the road-effect zone of birds and the effect of traffic noise around Napahai Wetland
Highway on Black-necked Crane ( Grus nigricollis) behavior, we drove at low speed (40 km/h) along the
highway and stopped on selected spots to investigate the avoidance distance of birds, and on foot to observe the
behavioral reaction of Black-necked Crane during experimental vehicle passing by along wetland highway. The
results indicate: (1) A total of 36 bird species were recorded, including 4 species list first-class protection,
and 3 species list second-class protection. Roadside species richness of water birds accounted for 42. 86 percent
of Napahai wetland; (2) Road-effect zone of birds ranged from 10. 17 m to 189. 63 m, among of which 50 m to
100 m extent concentrated 60 percent species, which was relative to traffic noise decreased quickly and
excellent habitat of water-land intersection area. There was no correlation between road-effect zone and
population amount, as to sensitive species Black-necked Crane its road-effect zone was 135.18 m; (3) The
behavioral reaction of Black-necked Crane was correlate to initial status and vertical distance to highway, which

suggested if Black-necked Crane be alert at beginning, it would react sensitively ( such as walk away or fly
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away) , and the closer its distance to highway, the more possible it flies away. We advised to strengthen the

protection of roadside bird in Napahai wetland, strictly protected roadside water-land intersection area vertical to

highway from 50 m to 100 m; Strictly limited speed 20 km/h, prohibited whistle, limited visitors’ activities

(such as away from habitat of Black-necked Crane at least 125 m) and prohibited stopping on the highway, et al;

Regarding sensitive species Black-necked Crane, route selection in the future new highway should avoid habitat

135 m away at least.

Key words: Wildlife; Black-necked Crane ( Grus nigricollis) ; Road-effect zone; Road ecology

5 BT B A Bl s ) 28 R L B O R
R EEN RN EZ " A
W) R W 43 Sk B B 5 ) 5 ] 2 5 e A
I, T 422 52 e A 45 20 ) BO8E L 3l ) [ akk N i L 3
Yy IE R 6 2 A% 4 1) 2253 i A 4 A 5L 0 /L
175 5, M 1B L R S e Y B SE  F
W B FLE (28 A IC AT A

HHEPRE, REEEEWFERSD TS
B T X — B AR AR SRR
TS il RS (/A 1 & L | LB = L
T T AR S ) () B T SR IR 2 ) BE LA
O B HE SR T L 0 R N B AR AR VR R R
A A AR A S RGO I, X F 2
5 N M5 A SR 2 R R SCAE T 0 R A i
58 A S sh Z R A SR B A2 B
GHEAT T R IBETT, & B 1 X (7] o 28 B
A= Bl S e TR R A S (A A I B
AR R A

T FE AN s 1R 0 B AR Bl 1 DR 4 SR 5
B WM K B LS A E AT, ¢
TAMEREN S RKFEHTRBS, S5
VLR X4 U T M R R I M, A
B 49 FoKAE 52 G H RS ( Grus nigricollis)
YERE R T G- B A W) Tl B A7 4 = A
2T b [ I R A AR BRI U 5 IX
— AN A, 2009 AR BRGE I B IR M
ITH S8 s 2 T A B T R ok A
LA N A S IR IS, EANE &
TFJ T A 4 4 B o0 19 2 B R Y B Y,
LR A i M R 2K R g B s E e R
[ TSR A, e HR B X R T 9045 9y i 2
SIS o A2 T M A R R IR IR o AR IR

PN Pt R R AR L SR PO E
947 O A S MR R A7 T T SR, LAY R oK ok %
DN AR BE P R S B IR AR BE R B

1 WX

AT G B AR DR XA T s e A P AL
R A ER DA = NG K T [ O D T [ L
BEHFH 3 800 ~4 449 m (Y FFILFRLE, 3 F0 5
WA %, F 44K 3 266 m,, M FE AR bR £99°
37" ~99°43" N27°49' ~27°55" (f 41 [X i3 T fH
S 3435 hm® o gy Sy 2T R R RN, B
FAI K TIT &, KR 4 ~5 m, Bk 2 R4k K
1] 1 N NI A ) N N1 A= N 1 A A Y 1
500 hm’ 2247, o4 W i 0 A VA R A B ), O I
[ IR TAN S SN W € IR I O O I W
5.4°C M vt e e IR 25, 1°C, A% i R AR IR
-25.4°C ARV FE M & & 620 mm, &4 9 J]
ERAES NS, AR E 69.9% .
SEPEIH AN 2 189.4 h A =14 A HIZ
76200 h LA Eo Tk R S PRAE R

TRy XS T 1984 4, 1 < F 4 A\ R BURE
U SE Ry RS AR R B AR T LR
PR S Sos R AE S RGN EEEW ., N
WA e 2 M S 2R G 2 VAT Mol & . AT R
#8 ( Ciconia nigra) | 22 F0#5 ] JC B ( Gypaetus
barbatus) . 17 & ¥ i ( Haliaeetus albicilla ) %5 [H
1 G52 KE (Grus grus) T
( Aegypius monachus ). & 1 JU # ( Gyps
himalayensis) . B 8 ( Milvus migrans) | |1 & %
( Circus cyaneus) \JK 5 8 ( Falco columbarius) %
E IR 52, DL B R S R4 U
83 00 2R BR T ( Tadorna ferruginea ) . B 3k JfE



6 3] T A AT RO I S T R P X 1 2 Y R - 67 -

(Anser indicus) % 52 . M T 4E4F 10 A £
I A GH AR A, FUAE 4 HaE i,
T K T A LR 0L B BV
PRM B #E % 6 500 Joc AR s T ek
42 K 4 4RI HB 4 B 54 BR300 % , T 2009 45
7T AGATSE T %% 6 m, FRH20 km/h,#f
T Bk T O A 0% AR IX R S8 7 L
Hh I 4% R T 2k B IR RS R R I A 2 .20
LA H G0 R 5 X iR .

2 WSk

F 2009 412 H29 HE20104 1 A1 H
T2 2010 4F 12 H 28 ~30 H 43 51 % 44 i1 165 25 35
OB BRI L AT TR A . A0 A I R 2 0
70 ho LU 44 G D SRS Xk 42 R0 7 S Rl 7
W 451 2H I b 1 8 22 4 I A, 32 2 I
100 m i [l M 75 2 D 250 Hh (5 79 55t I 7S (2K
8,9 AN i shovt SR SRS A7 0 52 0 A K dls
2.1 BEEXFEESEXREEFNRAE
162 B G847 Bl A I o, R 22 15 28 7 1) i £
VR M B £ XK, I AN 52 3 1 A4S 0 B ARt , X
WA BEE A T — E BYIE N, (B IR e —
A2 A B B FELN, O e R AT 5 1 X 4240 T
WS B0 (90 i DR 285 A 32 a4 4 1) 5 T ) Y
5 2 Wy ol e HL 22 A R R DN DAY X 2 B i i
HR TR PR AR ) B — 2 (i
WS Ui AR A ) o IE SR A Z R, 2 440
AN LAZY 2 km/h 3 T GE A5 W 3 BRI 00 %
P A D 2 g, £ B XU R B R AR R T
Bk T LV [ N 2 500 m 55 83 Ak Jey o AT IR
AP A R AL SR A A A 1 07 30, LA
25 %4 40 km/h 2 7 ( 2 804 R 17 B R ) 1E
20 AT RN B AT IE A TR 2
e K SO BE A BE RS s L 1 ~2 km D[]
P 1 BORE A3, 0) Ao 2 T A 5 A S5 B dls AT A
FEMAZIE , o1 T T 42 Ja Ak 5 B st AR i
RREROMEE AL G2 N AT o T 00 B BT 480
ML, 00 Ay 0 L, 53— 0 Sy I i 4 T,
LR T2 B B0 0l — D0, PR o o A 52 B
R R 2 4 TAEN R GNE

s — A S S A B, 5 — AR B E St
55 0 BB (& B F ORI B { NIKON
550) ;X7 FHE &, (8] B0 i R S N B i 5 i
TEAL S R R . T USRS L B R A
R B, — M H GE T B 4k 400 m 3 [ P PR R B AR
SR . ASCHT AR B2 4 M 8 S (O
[ 202K 5 A 44 )
2.2 EWEECHEBRERANFEHNERE
TAHRRAZE T U S g8 I
TEEAR A, AT B A G T A2 A e s X AT o R
N FER . 56 RS I AT A, AN A F 5
H AR B AR 2l 2 5, EELAE
K43 J9 9 FhAT AR 2 KU R4 N T Bl
B A TR B 2 50 o 4 M G
7 REAE K AT SRy S g Xl kg 5 R T R R 2% 18
MBS . <50% FhREECE LR | > 50% A ECE L
A,

FLARAE Il SEAE R A B DL A 2 R
40 km/h 513 ( Z BT B0 ) 4T 4, K
PEE S J5 ATk 1 000 m (42500 25 MR i
Mg 7 R B8 BN X B BT ), TAE AT %
18 4 51) HAA0UAES 1 6 0 L) b SR A B8
FiB I o RS 250 I b, BD R L2 3 S
4 500885 45, 75 311 23 % b DLAS [ 3 B2 AN [6]
I3 B I Xl gk R S T 7 B, AN [ R Y S
5, A7 3 B 43 A 20 km/h (9 R SEER) |
40 km/h(9 224 ) .60 km/h (9 IR L&) .
80 km/h( iy F ;%5 5 Mo ¥ IR AR £ Hb Bt 18 A
F 80 km/h, HAA 2 k5% ) . A HIE XK
S R A AT g B B 2 R 60 km/h i S
B3 5l K g H (RE St > 3 s, 8 L
B) NG R E 2 3 (BRI MY HF SL I [E]
<1 s, 7TWRELE) . 1 Aic B EE 5 9
GAT N (R, A + W 2 J8) R4 4 g aod it
AT R B 5 o — Nd 53 G il R SRS 55 8 B 1Y
PR BEJE AL (FEA 0 m) BN RS (. B HiES
55 B4 B S A OB I B Y NIKON 550 Ji7 il
R N I T PR B IR A P S 5 N Y [
B, MmN = NOT 3% E
HS5618 A BRI 437 g 1 5 , I 75 G it i 45 %



- 68 -

)22k Chinese Journal of Zoology

46 %

JEFE 20 ~ 12 500 Hz, Jlj & 75 F 30 ~ 130 dB(A .
C), A48 A TFRGE G, BN H-XF 55 dB LA
RS R A AR R, C 98 C IR 2, 2
AL v o B MR P )BT . A THRGE Sl T
FORR P i A4 T N H R W B R R R H
A S W R ) ep )z B — A, AR
(O PR 458 5 it A 9 ) (GB3096-2008 ) , & £ i K
PG Lmax F8 A7 B MR e R MR A (B B
TCM TR MK A, TE R b, T35 4 gt (B
HBTET v 1.2 m b)) X A2 R 5 1) S i % 4
L BERME . — X 9 (A SCE L =2 H
R — ) SRS UEAT BT 9E . T 9
BYAEBE L (B A B R & A ) Fe ATk
FEHP — DS EBR B A 0 m 25 m 50 m,
75 m 100 m &b [ f ) B A U3 S5 4 B ) Y
M P L, DA 2 4 M S B Sl OB T Y D O
TE AT A2 B 2ok I, 0 5 MR A A
LSS o N A 1 Bl 7 B R Y O A 7 s
BB AR BHE S, BATH 1000 m (45K
L RS IR R A AL R A e HE )
TAENGUT 1218 580, W HAT A8 4k, 2 H
7 20 0 B AR A 7 g AR A I e S A
5B R IEE
2.3 SZitH A A AR A SPSS 16.0
B o K-S K 6 1 o a2 7 IR IE 25 2y
x1
Table 1

#i .Spearman #H ¢ /3 #F #ll Pearson #H 5 73 #7 £
B 2 AR R WA O, B2l kEE R b
26 5 H e 22 8] AT i AH G 23 B LA o 52 0 5 28
[l 3 BB A PR 28 . AR IE A A A 1 R R S R
UG AT N R HEAT Pearson AH G707, 22 AE IE
O TRIURLR 6 O I R AN B = RN S
2\ % BE RS 5 A7 O I B i 4T Spearman AH ¢
I3 8T .

JJ

B
7

w

g5 R

3.1 BEEERMFMIH WIHITEMEL
LM RS A I TR B WA 52,
— gk B 52 36 f LR E T 6 H 17 B, 21
Rk, H EEK 1 RO shyf REE
M BV FME RN 4 B (Aquila chrysaetos) 4
L B AR TP S WA FE 8 v L OB 2T 42
( Falco tinnunculus) 3 Ffr, 26 iz A EHZ AR
HA 5 1Y B8 A B 2 U R B S A (8 Y B
BRI A ) o EI KGR A B A
YIFp iy 19. 44% |

3.2 AR BRI A5 ENC
SIS UN 16 WSS /N 3SR R R URL B
HAHZERK, EEBRYXAZmETZ)5,
FH O AH G 43 #r 55 2 sk 11 R R 5 b ORE B 1 K
kB LR R By 5 b RE R T 3 A G 1

BB B Xt A B b ZE 4R Y [0 82 BE S

The road-effect zone of birds observed

I8 DA YR (UC)

FEECE (F) [e] i 7 5 (m)

Yy Fh Encounter frequency Population amount (ind) Road-effect zone

Speces S 21 P T T B IR ST T

Mean + SE Range Mean + SE Range

14948 Motacilla alba 6 6.00 +3.13 1~20 10.17 £2.77 1 ~20
BE 3k HE Anser indicus 41 54.40 +17.23 1 ~460 85.51 £9.40 10 ~254
PEMERS Anas poecilorhyncha 46 21.02 +8. 16 1 ~360 70.71 +11. 84 10 ~400
TR IEN A. strepera 10 156.00 +62.72 3 ~720 160. 30 £32. 62 25 ~400
TR A. penelope 7 57.70 £21.21 2 ~210 189.63 +55. 11 77 ~400
2319 A. platyrhynchos 19 19.47 +10. 00 1 ~180 128. 47 £24. 47 15 ~400
TR RHS Tadorna ferruginea 57 9.19 £2.09 1 ~70 50.67 +4.65 5 ~200

KW 253 Corvus macrorhynchos 16 3.00 £0.91 1~15 20.25 £4.35 0~54

Rk 2208 Vanellus vanellus 10 1.50 £0. 16 1~2 50.30 £8.24 20 ~90
HB TR Fulica atra 27 126.04 +33.79 2 ~800 88.67 +18. 64 10 ~400
JRSKBEEL Podiceps cristatus 4 11.50 £9. 50 2 ~40 97.50 +£17. 50 80 ~ 150
JINELES Tachybaptus ruficollis 51 16.30 +£5.00 1 ~180 66.25 +10. 80 3 ~400
MY Grus nigricollis 37 5.19 £1.01 1~39 135.18 £13. 12 20 ~500
LT RS Larus ridibundus 11 2.73 £0.57 1~6 71.18 £9.95 20 ~ 150
M5 59485 Phalacrocorax carbo 6 4.17 £0. 54 2~6 83.83 +28. 66 20 ~203
W 3E Bk YD Mergus merganser 52 99.65 +39. 10 1 ~1 800 83.73 £10. 83 6 ~400




6 1 T %A

(P =0.064,R=0.49 ,df=13),
TEHE BRI (E (36 1) AT LAE Y, (RS 4 X %
R (R BE S B/ A 10017 m, KW 545
Sk 20. 25 m T 2% 3008 X5F 2 [ 4 5 1 dkt L R S

MRy 5 28k

PR o I 2 T MR P X 15 2 Y 5 £ 69 -
3.3 RERERANAFDNBIBHZE £
BAE YW h— XS 9 HE BB AT T E A

WLgE, LA BERCRE O 2 ~ 20 B, BN S5 ~
142 m 250 42 A AN [ 3 5 0 1 4 B0 T R Ak

R, N 189.63 m, Ak BTGy 160. 30 m, M WA (E AN TR], LA PRMEDR /N o 7 R S5 X 52 3
S Y sl L L B AR, A F 135, 18 m, B 44 AT B, AT TR 1)
25 4
20 o
g 15 A
Z i
1 10
| I
) I I
0 1
ZGTH <50% WE >50% W
No reaction Leave slowly Alertness < 50% Alertness > 50% Fly away
4T 4 ) V. Behavioral reaction
B1 EMBNENTARR(n=44)
Fig. 1 The behavioral reaction of Black-necked Crane during the passing of vehicles
TR R SV (AT Ry B S R RO Z=2211) 52X EE#E (P =0.005, Z =
%)Jllﬂjm M S AMEEREGTALR, 1.732) B AR E & 0 A, 547 8 kB gt A7
Sk (n =44) , B IERDAHH TN Spearman AH I3 Mo A7 4 KI5 FRERCEE | 4

(P 0.518,7 =0.816) , A] L 547 K | I
(on. 003, Z =1.788) 3k {7 Pearson A 2% 4}
B, miAhHE &R (P =0.011, Z =1.619) ¥
ARA (P =0.000, Z=3.233) 75 (P =0. 000,

MR R ON A OC, 5 A B B R RS
I (P =0.000, R = —0.63;P =0.000, R
=0.576) (%£2).

x2 EFBITARNSHEWMEFHEXESH(n=44)

Table 2 Correlation analysis of factors influencing Black-necked Crane reaction
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Factors Mean + SE Correlation value P-value
Fh it B4 Population size (ind) 6.70 = 0. 89 0.26" 0. 088
¥R A Initial status — 0.58" 0. 000 *
%23 Car speed (km/h) 48.64 +2.63 -0.12" 0. 439
N P& BE S Road distance (m) 119.30 + 4.26 -0.63" 0. 000 *
I 7 Noise value (dB(A)) 76.97 = 1.39 0.11* 0. 494
a. Pearson A{SCHERG S 5 b. Spearman AHICHERG S ; = 2253 W3, P <0.05; — R FAF BRI, TTEHEAT T B EAAR R 15
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