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Abstract

There are many private farmlands within the Yangmingshan National Park. The
residents’ and the farmers’ attitudes to land use and the farming methods that the farmers
implemented in the farmlands have greatly affected the conservation effectiveness in the
national park. In order to improve conservation effectiveness, the Yangmingshan National
Park Headquarter plans to promote sustainable agriculture practices in these private
farmlands. This project's primary goal is to establish an effective monitoring method for
biodiversity in the farmlands and to prepare an implementation draft of the payment for
ecosystem service. The work objectives of the project include the following three items. (1)
To establish partnerships with the farmers who are willing to implement eco-friendly farming
and to try out the soundscape methodology for long-term biodiversity monitoring in the
farmlands. (2) To conduct the population monitoring for Sinonatrix annularis, an endangered
animal species, and to practice some operations to improve the qualities of the core habitats
of this species. (3) To develop a draft plan of the payment for ecosystem service as a
conservation strategy to protect the Sinonatrix annularis on these natural or artificial

wetlands on the private lands.

Keyword: Eco-friendly farming, payment for ecosystem service, population monitoring,
Sinonatrix annularis.
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i PN PO R (DH) > Bt el W 2 TORLE TR L ARG 2 R B RS P
B2 EHERIRET V- e FE AR LDk R ITRE(HL) (% 37 %5

& PARTREGLE  EFOTHRT &
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Ramirez-Alan 2018) » #-p # £ 42455 13 R ZE X WEEHE 6 K 1.5 o = afif b o T2
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TR e RREER R Y A3 154 L TE o
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EfBEPH R T f RElc UAT HZ A 0 A B - i B Arend 4 420 3

20,000 #% % (Hz) 5 @ A B B tgeng M * k& 7 FF 5wk hE = 5 dBe p
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CAE 5 4 [#1(20 I 20,000 Hz) » & B & f Rdobp 5 2 el > Bl Mg 18 e85 4R

2 %5 48 KHz (=48,000 Hz) 5 i BE B 1B s AF 2 28 00 = AR 4 3 M2k R e B

17
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Bt 20 PP RREFGUARREEER) G 5T AR AR
EEFEE T AT R E S 100%) i R AR G > BIP PR TR R A AR
22| EFTE G F 5 A R B E S 0B & (Villanueva-Rivera et al. 2011; Kasten et
al. 2012; Fuller et al. 2015; Pieretti et al. 2015; Buxton et al. 2018) - A3+ % %% 2014 £ {7
IR E LB §HERRTEY AP TRV EERY CLFEELTHNERLDE
BT 5 (Asian Soundscape) P o A 8 ﬂﬁ Ag DR R Flfr 2 AL XL
BB E R TPIRAER N E PR E%EM;&%@ 54 4R 0 2 (85 B 25 4

B 5 A B R E F(16.7%) -

2 REAK R RK

AP EF AN G kP AP B P E(R RRR)E A LW 2 a2 KR
%ﬁ?‘ FRERT B fBE R AL D) REAFE] FALER2 2 e RgI
(Pijanowski et al. 2011) = @ » HFF 43 ¢ 77 A B P T 0 F- B KA
ARPE I F-BEREIEIHNEZZAIEN A E Y RRETALT B A AF o
P4 B I HRARAE R NRART P ERER TR LT
—HPE AT E - B LSRN EF AN 2 oRAA RS TG RSB EST Y (A)
Kot Rl TR ELFEREZp B L7 Bl FHEE T E g2~
B ARG BT I B T e A E A D B SR B e
KBS RART o pE LR A I LR L kS
(acoustic index~ecoacoustic index~soundscape index) & & i* H#F 5w L B N AFfe R

v ey AER R ER P AP EGY R LA L R (29 E 2019)

EERRART P EFE 3752 RE AT RS chl B g B Nk P AR
poebBof i el dpdkce 3 2 4 B4 4p fic(Bioacoustic index, BI) ~ #-F ¥ (g dp fic
(Acoustic entropy index, H) ~ %5 47 5 & 45 #ic(Acoustic complex index, ACI) ~ #5 % R {24y
#(Acoustic diversity index, ADI) ~ %5 353 A& 45 #ic(Acoustic evenness index, AEI) ~ 15 % it

BB :};1 #<(Normalized Difference Soundscape Index, NDSI) % (Boelman et al. 2007,
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A5 B3 P 5% d Boelman et al. (2007)# 10 43 R E S a2 gend
BT oZdpda g e RIEFE R RDFoERLIRL o - A g o A g
& 3kHz 3 8kHz: @ eigciw H#H4F & & 2kHz & 5kHz; § #gciv? 455 & 2kHz I 6

3

Pl

kHz > F]pt > kg 2 F g B3 45 5 4 b & 2 kHz 3 8 kHz (Pijanowsk et al. 2011) - 3 £
BT Bt B 2 2 LSRG R B % R (dB) 5 Sahirig Wend b B
(bioacoustic spectra)® » #7F #F 5 F T IR EF MY M2 5 fF 2 fe o Flpt o B dadcie

R - TR B A AS R RR LR EAR -

2.3 BB :}gﬁt (Normalized Difference Soundscape Index, NDSI)

TR ER il & KPR EFHRAY 2R RS ot @ 5 vt b kgt
ETREERORE BB BB AR F B B R FRA SRS
(anthropophony) % 1 kHz & 2 kHz 2. B & 5 f b L a4+ B it £:m 4 4+ #F (biophony)

#2kHz & 8kHz 2. P 5 F 3o > 14 B % 7 H it £ - NDSI ﬁﬁgg,:ﬁ% FPE4p8dad
BirH A5 & a 23S (1kHz £ 8kHz)22 it £ (a+ )14 it i (Kasten

etal 2012) o 3+ 5 258 4

NDSI=(s—a)/(B+a)
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%ﬁmmﬁi@” Lo FRAL A A B S B KA R E SR
¥ oap i B & Ak e NDSI #ﬂgw L B2 g % (Kasten et al., 2012) °
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% #fe £ bt i £ 2 (Rpackage)it B & BG Gk e fMeemt H R hi BREES G
soundecology (version 1.3.3) ~ tuneR (version 1.3.3)¥? seewave (version 2.1.6) - % 4n H
7 S Bk LAY R (2020)2 22 3% 0Bl ¢ > 3% 4 #)k¥? Boelman et al. (2007) 7% 7_—
33 NDSI B - MOE 53K 25 300 Hz > B B 48 53K 2.5 10kHz > H # S8’y &7 Kasten et

al. (2012)% 4 %= § — 5% o
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F1* A fE 3P % S B 058 (Schumacher 2 Schnabel 5 BB & A a3 ~ 7
= @B or 28 B A EPFEI I H) Y (2019 £ 8 3 12 7 )& %1 {5(2020 £ 5 3
12 7 )% 3HE > BHV - AR BRI BRI FHEHGE R T
Y 20% =+ 0 BET ARG A R L H U R A LR R E G P AR R (E 4) o 1RIRE s %
F(TEEBRAFBADT > EFG 4 5= 80 238 0k R )Jolly-Seber 2 4t
FH%2019F 8 HF I AL NELME > FHEGFEFNOIL G PESHTE L0 B
FeFEAT A s kg BHENSRR BEEPRET FET TR BART A
ARS8 (M E(£5) F7 L ENB RS AP K FH LR A
BZROB REFT AR DR R R Fhd o2 8% 4 087 chie@isa » @
F BRI 8 T 11 Bk A FlR Ao ke ok o Ao B R RSB R £ 0
- PP ENBRORBEFLTZRIRF EMT - KFF OB 2 HITFIR R
EH 8NP TN EARH Y R R TP AT o

¥l iF 2 £.1998-2004 £ ~ %5 1 #F Y 692019 £ 13 1 {8 2020 £ L & B 24 LA
@ﬁﬁ@ﬁﬁ%&ﬁﬁ’ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁw\ﬁﬁwiibﬁwﬁiﬁ’bmﬁ

R s B S - REE FHEE R YRR AR L R (4 6) -

Fe A Frs el A IR IR T E RS2 FERE R
(f1* Schumacher 2 Schnabel » 4B\ %2 & & {4 im)

Aug.-Dec. 2019 May-Dec. 2020
Schumacher Schnabel Schumacher Schnabel
Estimated 243.2 255.8 198.4 199.7
95% confidence
ot | 202.1-305.4 204.3-342.1 186.6-211.8 182.6-220.3
interva
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45 40 HE B ik VLS 53 2019 87 3 20204E 12 7 RY 2 %R R B

(FU* B35 Jolly-Seber %% v & #5548 %)

Manly's confidence

Manly's confidence

Total Proportion Estimated total limits Probability of survival limits Number joining
marked population (£SE) (£SE) (£SE)
Lower 95% Upper 95% Lower 95% Upper 95%
2019 August - - - - 0.865 (+0.081) 0.684 1.000 -
2019 September ~ 0.359 207.1 (+31.0) 165.7 297.9 0.742 (+0.075) 0.611 0.903 0.0 (+30.1)
2019 October 0.593 150.6 (+25.9) 117.2 222.2 0.998 (£0.114) 0.807 1.000 -27.2 (£26.9)
2019 November 0.813 123.1 (+20.1) 97.9 174.5 0.906 (£0.092) 0.749 1.000 61.3 (+14.1)
2020 May 0.540 172.8 (£9.7) 163.9 190.6 0.808 (£0.042) 0.728 0.895 10.4 (£5.6)
2020 June 0.874 149.2 (£10.0) 140.2 164.9 0.912 (+0.057) 0.806 1.000 12.4 (£5.2)
2020 July 0.869 142.0 (£11.1) 130.7 162.4 0.832 (+0.068) 0.710 0.976 6.9 (+4.3)
2020 August 0.893 123.4 (+11.0) 112.7 143.8 0.681 (£0.075) 0.550 0.846 7.8 (£3.3)
2020 September  0.881 89.8 (+10.2) 80.1 109.3 0.826 (£0.144) 0.596 1.000 7.7 (£4.5)
2020 October 0.865 78.6 (+13.8) 63.2 113.7 0.664 (£0.395) 0.294 1.000 -3.7 (£3.5)
2020 November 1.000 48.5 (+28.5) 32,5 173.9 - - - -
2020 December 1.000 - - - - - - -




26. Pl AT B ERED R DT B EE SO R

(¥ AT R A AT - R BT
1998 2000 2001 2012 2014 2019 2020
2aFE RS E
() 1250.1 1130 923.4 1448 1593.4 1611.8 1005.6
WHEE R 0.062 0.059 0.013 0.171 0.217 0.136* 0.296*
Buit(g:9) 1:1.26 1:1 1:4 1:2 1:0.57 1:0.61 1:0.54
7 £ 4p #%(BCI)
Q (mean+SD) 1.21+0.59 1.04+0.54 0.76+0.52 NA 0.6:0.3 1.26£0.45*  1.68+0.55*
& (meanSD) 0.93+0.33 0.7:0.3 0.67£0.14 NA 0.610.27 0.93+0.25*  0.93+0.22*
B R (%) 3.1% 6.9% 0 4.2% 7.4% 13.79% 22.4%
T 3o % ¢ (meanSD) 8.64.6 8.2+1.8 6.8+1.8 NA 10.8£1.5 7.6£2.4 6+1.9
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