ZLMRFLIBARDLEREFAY
A3 H i 2 HRRL Lk
XSS R ERE EY
PEAE AL T
S A A e %‘ﬁ%ﬁ‘ﬁﬁﬁ\ma@‘
2@ ppie ~@E\A@\ WILEE (Jedt < ¥ % B 7))

HEH D B2 B AR
PAETRAY IREFET Y
R I M
DR A N
Rzt~ 55§54
Mo d B8 pFRTERL ST R T
ZRAPEAFEL B RT AT
Lis~ g2 a8k

¢ 28 101 £ 12 7


greattit
文字方塊


FEAEP | A PRAEHSHES 4 47 B PFEPNE
, IRt - X L LA . _
2 E_}JLE_ - w5 o EB,_;‘—L’-. ‘J"/?;V:_ '-E':’
4 ® FRERF SR | myR | o LR s
+3+31 KEEREFZT A
» R R ¢ e LR Ly
e e g lELE:s
AP
;~?%~% »
. | CREENCEE | DR RSk
FEE 2| R SNy S RORR TR E
= bR SN }[ @’}1—
, i} TLEE L HR
3 2> T oo x] = 2 L * O /1%
F3E3 | R | WY BAF A Bl Lo sy
¥ 3 x| & ¢ @4 4 B I P
. TrE | W g &t | Fo 4z T
3774 ) ;
, e 2y
BRE | WY EAF AL | L ERER
‘,’3_:—‘? <—:cl_@}," + /:‘i EI’EE"—_, <
P A s P M ETTE TPy
—+ = N
' , . e | s | AEEREA
FaEy | BI? @ F A4 | Lk
AT A TR
A F > Ik X~ ¢ & E % S A2 1 s fE e 24
F3E6 | Erg | Az EFRH, lELE:s poigiE = 2 Tl
sl g3l EY /1% X i\.‘-lf‘ - ": A,,Ti,,/(
FPET | A W= fﬁ,éi % fﬂ*}:i = RS QF,.,.F;%\
54 H e T T #rE g3 Ry
.. v e L ELEEE 2 "&vp“%‘bzﬁﬁﬁ%
FEES G RRAFLERES | ke | prspeai
Pl R 5 R .
- "—Lé: ] e /:L -AI
FEEO )RR L sppmre e | gon | DETRREE

0-1




DHEATE DR F PRI F R F FREBRG 0 FOTEER Ak

L2 f R ehE b s E o Fl B L IRB BT 0 2
Prat b mhd 3iEE L BN REF TR R(cHFE T E) B
Fot(e 45k & 8% 5 it ‘%ﬁw\%ﬁﬁ&ﬂ\ﬁ;‘ﬂhiiﬁ
gL LR > TP R B o A SR AR KR A
i o FIPL T B LAk 1%::%1}_% AT S EERAE RS BEER
R BB E ET AR RE VIR LF R BRSPS E IS
Fddy -

2011 # 10 * 18-29 p 27 193 B R 7> 37 12,000 B &% p * &+
EZBE%10E "45 a8 9> <~ ¢, (CBD-COP 10) - ¢ k¥ Gi
WALp 2002 £k A RESBEA S S HEPIEEE S FRa T § s
¥ %P £ (Aichi Biodiversity Targets) ;> ¢ 7 5 + & p {&(Strategic
Goals) 2 20 i # = (Target) - € 3k ¢ K& P ¥ C(Strategic Goals C) i if >
RO HEAP TR BEA R L PR R B IREI 2
YA MER A b SR od i BRI F 0 T 2020 #£ 5 0§ b
DG 17%2 Bl frp ok e 10%ir A fod i % 0 F B e

PR EL G LA EERR RS G ke iR
W% %X I 3k (http://www.cbd.int/sp/targets/#GoalC » 2011) -

R

- B Ak A4y £ & o F(landscape) 2 B LA fL k0 pRH
FRHARPAIAZIZLAE s g E L & A - F 2 (Pinus
taiwanensis) ~ % & ¥ (Quercus spinosa var. miyabei) ~ % 4% 48 12 (Tsuga

113

chinensis) ~ 4 #¢/4 42 (Abies kawakamii) ~ 2. .l [f] 4p (Juniperus squamata) ~
L4 ﬁ’%(Rhododendron pseudochrysanthum) % ;8 # £ B £ 4k ~ I B4 £ H +%
Ao @ R R VS R R M K 3L # 7 (Yushania
niitakayamensis)# fi 3 4% 2 etk A 4 o d 22 R A AL P A LT
R I W R CINE R I AR U FINEI Y 'S I
£ FERETS O BETHREY A4 IR ERE 2P
PR REZRA G g > THREZ L, AXR

FL 2R R RSB AR 2000 £ S HF E T FAFE R0 A
TLBE L REFALAD 2 ERAAZ X LD T RPIE 23 FE T E

0-2


http://www.cbd.int/sp/sp2010p/aichi-targets/
http://www.cbd.int/sp/targets/#GoalC

LA B A EFAT A BRI AERQR01IL #)EEe AF 22 A% (2
s AT AR

\

-

|>‘_

—_ >/

FETZUR BB LAECEDTREFET | L LT
(R IR E NS TR AREL T VR

=
10100 ERFAWY A2 2 (2010 45 5 HREL 9B N < ¢
(CBD COPlO) g 4 p %LT—,..J AT op R

3

IR
o+
T

1L #2 “EE FL2HC 2 LR BE LA G CAHS 2 284 5 1)
F R

2. EHELE R L AL B 2 P T TR 2 KB E R
3ﬁ,?aﬁﬁﬂgmﬁﬁo

3R EWNR LA AFT L iFsk s BHEE R KBTI LA

(A;"“#JE)’E?{ P RFTHE2ad 2 &% o
? %ﬁ*ﬁﬁﬁwﬁ’vﬁ EANLEE

5. R i;%ﬁﬂU&%£$§@%§ﬁ$¢i:}?ﬁi%

At LAY LAP A 1 (EIE P 4T

(—) BobikF e #ERL2ZPY
%ﬁ4ﬁﬁfﬁi(ﬁ%ﬁ)ﬁi{%ﬁi@ﬁﬁﬂ#@ﬁﬁgﬁﬁ

e Bk B AP F I T AR OBES LR ERRIET - K

%éﬁiﬁEM$¢‘%%ﬁ‘ﬁ%ﬁkx’ﬂmT%%*%*@ag&

>z ) ?4‘* ST
o ? ﬂ'\p ?_—_ﬁ-_,,ﬁﬁ



BAER BB R AR OER LAF R AR
BARBTF pp 3 (5% 2 2 B B AR F A FRE BB NG DTS
#Bréﬁnmé%%%WEx“? %Y o

(2) BRRBRATHLLIRR P ]

B3 PR Bk By F S oes SR RIS o doe 5 £t M
FEMEFEARERETH SR RHBEERFEY IR I TR &
FER T AEANE KRR 2 F AT R RALE © AN

%z,ﬁigfﬁf% B BEREE 2B FREY L2 RELE
HHEKRRBEAT (T ELHR o FR s AFE AR LT LR
BEGRT AR ZAAMBER TR EF R R 2R DR R B

ﬁWﬁfﬁﬁ’ﬁﬁﬁﬁiﬁaé% BAp it 2 8 > 1R KRR

T2 o el A e B EARTE ORISR NS AT
B HBRBE RIS TR 2 FEA > U kBN R KR RER
Dl EaE S+

(2) BL¥ R R HUFRLIMNGB2AY
ABT LM FARL DR AR AETE A b A
HEHE T At R K AR BRI AT LA LY S R

AR B I

() 2oy REFFGED A
L 22 L3 L2+ 82 P gl ’%ﬁu Rt F i g
bz B TR oo
2. K2 LA B RED ARG EHED > PERETOREESP G
hooEZ 2 e RS ER ST
3 PERE S AN AP BE R TRRL RS L RS
): A

EFT ~FF " FRIEACFFEBRTEFD L ARRE BB
L
7 R

4, ¥ S 0F Fn*;}i‘fr'}’l Al ERY S ghg;:rgz B LRSS

BHEHAREZLFATREE,T (- H T F2 L FF LA 0

0-4



(Z) BLd % d LEHS EFE
NEES ENTENTEN S -3k SN P E
2. A4FR LA LA AT b R RS -
3R LA LA k2 EEES -

(») 2AREFLEZ #REFE
B0 A2 NS FH 2R RERHE LD R
Mo Fdd L2 FRAE AFBEETM FIF o UL X

2 A A 0 B S P A T

_r
!
&%
(3%
|
{\
Rl

¥

-
&
o

(w,

~

e
%

‘ )
*
i
b
Pl
=

F
S RY-EER LY

N\

PR AEEPR R REd A g bRt d SRR VI E D
1 0F A ﬁ 4L 17 o uxii #if:’ﬂ’[‘;"‘ o

Lozt oif f 42 ﬁ%&ﬁﬁ?ﬁﬂgﬁ%@o

2. EZRFA R R DR R L AR

B ER DA LR AR AR R b

(1) REF RFH AfFh i o
(2) BB TR BES T o
B) » FH&F#FHET ek FELIENPEHNE -
(4) tHARPESFEFE OEHA AT -

B) rebapeaat  FHEAGE G RN E -
(6) VIERpRE AR o

(7)fT gl’t r‘gx—-liig«,g'ﬁ(ﬁi}ﬁ_a%n)\gbﬁﬁq?ﬁlo

&ﬂ“ W

() ZL¥REFHERE L EF]
1L V" REFEBY 2L - LHE AR LTRSS AAE Y FHE
Radami Fifer &8 o
2. FEHE AL B ok B TS5 T enRl B o
ARV LEHFcH R Piu s ERgnEF -
4 B R R Z A4 DEBRTCHHMA G T SRR APM

(M) 2Ld R ERF2 HEMBE
P%Ef‘]ﬂ*%l/-ﬁ‘—-' EP'F?-I i?\:}"‘é"/} %z - £
PRARfEAL 5 R P B A oA EH R mEY <2

0-5



WA A AP B adg R = AN o B AR RGNS L T
AT AR A TR R TTG 22 1940 E G & TR RO R B f#
BB F GRAHT R e L - AP E SR MREZIRFOF A
AKETRE CKTBRIEY IR 2 23 el o AW HP L
1. BREAF ARG 2 v}?ko
2. A L2 LHE LR IES L H(e 70 A RS ) Al R
B2 FEP) AR A2 5 HRIBR BT

3. s “fh*"w'ﬁ 232 AN(F Rk s BT R) -
4. FERAB P F 2 A% ABRBTF ARG T MG
5. :}%f;"? 'f W%& I‘E‘élg——; ﬁq‘_%"g 3‘#&%?{3\4&0

2. % 2 L4 $ 3 4 (Occurrence) T & » 3 B 3t e zh > B0 BB o
3. 2E2 LA ENATRETRE DR BEORBRE o
4@ﬁi¢%ﬁﬂ§fﬂﬁﬂﬁ’lﬁk¢&$’%2&%%0

:‘3%i¢£¥i%%$1i#ﬁghﬁﬁ%§€ﬁﬁ

A4 L EET A N T3 ENERF VL AF R ERE Y
“?mﬁ%ﬂﬂéﬁﬂh PR A Ed B R R T A
B oA FRUA A A2 N 0 4995 2009 ~ 2010 ~ 2011 2 2012 # 2
FRCBF-RAZGHESBREOTREFEE  FHEAPFEET AL L
A p sz el b R

A Y #2009 £ 27 3201283 2 F M FEEFA(L2 ~1 0
228 L AFEL38 40250 LEFEL60 TP EB8YEEFESQN
10 # 2 11 % S #F)T T2k B2 4 f8¥8 ~ Shannon diversity 2 323 &
EIRMELE O PANEES T RIPEELTELVEFAMEN G - F
TR AR R EET(BOL) L R2ZAE FEYE S AR
20114%7\7R§ﬁ&2009 2010 & k¥ -5 > A 2 "ERE P A 2010 £
Lok Ea SRR 2011 22 % B (11L1°C)r w1 A E (S 0
/mpm4C)”nmw&£2m0&7X§@EE APELE o

0-6



FAPEENL LR EZTE 7 M (B 0-1a~0-1b 2 0-1c) >
dp R P F o T RS PR AR R 2 K
£ 2008 & 127 VU B9 BT > EASEFZRMEARS T AY
i 3 2009 # 4 F i AR E PR P-ad K 4e 0 2010 ~ 2011 2 2012 &
EECRAPEHEF Y IPEOZEY > R {EET G R EORLE
PIFZARBFLL - F A0 5T TF 6 F NPT EIEERIAG
TR Sz Bt e BT d 2010 & ~ 2011 3 2012 & 2
RIGARRT LS 4 PEE Y R IR R

Shannon % P ipfic™ F ph- HENH LRI FY 2L B LT
G RBSFBE FHERAPMEAFEEZ LGN LSBT
23 52008 F L ig LA EFEE A dbE o R L ERZ A S
}

=4

43 7% 2. Shannon diversity § T 2 AB% o AR EE R AT B
-

54
|

BeF e B W S P BB AN A B A o0 BT R p
BRI L faz AR REEHEAH R LR LA FEET2LID

9 REPER T AR 2 ARE o

0-7



o
=]

—&— insect
o
K 40 —v - bird
(5]
]
2 30
—
o
® 20 4
[}
°
f=
5 10 A L
=z '/
0 -
(@)
15
> 124
fu
)
209
k=
&
€ 06 o .
=
]
&
0.3 A
(b)
00
08
06 4
1]
g 05 4
c
c
2
o 031 R
024
(c)
00
14 600
12 4| 0 Precipitation 7— L 500 g
6 —a— Temperature £
£ 10 =
(3 L 400
5" 5
3 Biq =
® - 300 <
g_ 6 %
e 200 @
& 4 4 o
5 (d) I_I - 100
0 T T T T T T T T T T T T T T 0

T
2008420092009 2009F2009420105201082010F201042011220115201152011420125420128
Date

WO-1l 24HFEWLL(008# 1212552 F- 25852 F45 12
1191221 54%:39 49253 3%%:68 79281 5%%
97 ~1072 113 3#F () (V)2 2 A(@) v isFpmkis
W) 5#E(VW) 2 & 5 (@)* % {2 shannon diversity 2. #i“ ®;(c) & (V)
ZRH(@ VI R2ZRUM(d) FRZEERZLEFEIDE > LHFER
P ERZ2ZEHTISELE o
(FR KR 22 FTH)

kI

R A DS A EE S %" ME R EEFRFF L 2012 8¢ B
ERTAVIRHEGZ A LEZEREZAESHERFFTES 4 ,}‘ﬂﬂ—iz
SR M £ I ﬂﬂﬁ/&ﬁ\ Kendall #p B fhie s 4 pEER 2
B FF MO BEREHT(R 0] S 2P \#Braéwwﬁ—g’
RARSA 2 5#E ¥ 4p M (p<0.05) > = »»ﬁ,%agm.fimuprsm

(rs

(\x,

=

>

g
N
~

.\‘,L

0-8



LR RFLAGAED AR AT
201, Bz 2 4 LEEA At ¥ E 82 Kendall 4p B
- BB H(n=13) K #sEfdc(n=13) E A& (n=13) ' k£ (n=13)

b %748 9(n=13) 0.528

0.058
2 & (n=13) 0.743 0.612

0.003 0.040
% o) £ (n=13) 0.229 0.135 0.406

0.237 0.365 0.095

(FR%R: 21 TR

REFHZFERERDMES RPFLZEREEFFETMIEREL D
o FRERd A TR AT - LRI ERRESFBT § FIER D
%ﬁﬁ?i%’¢%ﬁ@ﬁmwﬁ§€ﬂ£§$ﬂ”53%%%iﬁﬁﬂ
Havh - SHEE > P A SHZ SN ERARE 2

A4 E A B4Rk o

T L EA i B AT I DCASA 2 3358 4 >t 2009
£27 2009 # 9" ~2010#4 " ~2010 #6 " ~2011 & 5% 2011 &
77 2011 # 107 ~2012 # 37 ;2012 £ 6 % 2 FAEF A BE A
F(RO0-22B0-3) 2t pEETL 28 tEP LR PHFR
BRI LEAFL PTG el 1 S K TR AR 2
FRARP- G SR AR LB ARG & %“*W%%E%m~%
“t@w%%w;mm#ﬁﬁﬁﬁﬁ k %52 DCA # A Fl(% 0-2> §] 0-4)
R LARle 2 ARE o LM Ak f e ST 0§ - P A
RAREF D AR (R - A Y L
BRRELfE e AR (P L
ERAEER > REIFHPE el FHE 565 0 2 T
«%iﬂﬂﬁi%ﬁ’ﬁ¢r@ﬁ$” DA HEH S RET G
HROEEITA P LR ARS > Flt B R e N M I L o

ek d2Mialsf SR AT 2 AR EREE S AR
Mo AR BRI RAFEL 2 B HEIFEED LA M2 T
TR R O e AR B R A dlinp FRE(F AK E 5 2010)

RS R BRI - REAFEERL ARG 2
PR PREY G FRE

0-9



202 Z L3O LEXFFEFLEEESSERAEA D
Jfhs Prikle L ph BB
#ih 1 #ih 2 # 3

¥ e e (eigenvalue) 0.217 0.070 0.012
%3 Efx (%) 38.299 12354 2118

AR REF (%) 38.299 50.653 52.771
#h £ (length of gradient) 1132 0949 0.621

(FH %ok 2T FH)

P A
o é .
IR
80 | o
SHEE
@
& A
. . o
AT .50
: PRI 11{Noy v
Sl @ okt (W @ —
¢ “Hunv' I-Map fegdH {5 Axis 1
! 4 JOFApr i @ .
0 4 v !1-Sep 80
12-Jun > Mar
L W
1
I i
@&
i
OFf o

W0-2. 2.1369 LK 23 LiF#E2 DCARAW - W3 2009 £ 2 7 3 2012
£67 9BREI(V)LEHES(e):
(FHR KR : 2T TR

0-10



203 2L3OLETIHEFEAFLTEFEHAEL 7
Sph_ FE B L PR
#h 1 #ih 2 #h 3

F Hc g (eigenvalue) 0.630 0.136  0.052
2EERIFN) 36.807 7.928  3.045

LR EE (%) 38.807 44.735 47.780
#h £ (length of gradient) 3.075 1580 1.185

(FR %R 2T FH)

P S
L
<
TR
80 | ®
A
&
Bt !
Nnird I ()'SCP
- PRI 114 @ v
SEld ° 9-Feb 5 iy e
S s el ARIERIGE ;
1 Hgmidv = 3 1
0 SRICEL 4 11-Sep 80
A 10-Jun 12-Jun 12-Mar
SR RILE W
|
F S5
@
fEHE
0}

B10-3. 5.1 360 LE 2 4 48 & 43552 DCASAF - W 5 2009 & 2
13 2012£6% 9BEN(VZEFES (@) AL (s HF)-
(TR %R 2T FH)

0-11



»
|
it
113
—

Bl B Rk R E AL ST R

¥-F ZLBLkFREkIgEEIRIATEE
IR~ R 2
Fod s 4 b FRTELE RIS D Mo £ 4 54§ 115 )

2

,:B Uad ,‘;’ “;’ 5 7y
CNREP M E 2 LES

(151

CESRE R s 3

-~ P %eaty
BAFZ A DTRBIH S R ERERY o Apd £ R ik
Am T A e A2 E - RApy 3 OORTIEIR A R E T HF 2 Bk
HEBE > T FRE M ALt PR > VR ZARTR L

?'r@@H“LJﬂfL*F’@ AT A e e H AR R
BRAE L 0C: Tt SHNF LA AL BAE £ & BB A -

\ﬂ

-

TR AT RAFE R L h 3000m gL B 5 ERR
ﬁ@ii*%%?%g%iﬁi’ﬁ IABTRAME o AEF A (D
LA B P L LB ST R A R f % 5b(2010 & 1 4)>
A | A 4 3,600m B E Ak R T LB B~ B 44 3,400m X B 4 L 40
Fren2 fetho FFEd TR R AN 20128 130 £ D Lo
BURILS % 7 5 DA DR SRR R o F 2R RE PRI (Er o e
TR A R RO D WREE kA kR R AR
EHrEN o LR TR AmE 0C - p2a 23R 2 kE
FRIIEH R R R R R R f BRI R

[_

o

\1
_{‘)

RLeR AL ERE > I HGHEROPRE 2 L2 %1‘#/&1&#
oA e ZiFR Y AZRB B A2 - BRI LREE AFIR DR
5 5 B R (S T AR NIRRT > R R D B AR e@% ¥
B BB A o B A PR DT L~ & Bl 3 HcE §ox(2011
#1127 32012 #5 7 )frr L 5 RBELPI=E(1960 £ 3 4) tE 2 F 2ER
RieHhwd > BgFyR 2 o 2 IFREBH S o

A3 { B % R(Remote Sensing) 741 1 BR 2 > £ e E T A F S E
* 2010 #4r 2011 & & - BREDFEL SR T > 4 5 f]* MODIS #ki

1-1



ZLEHFLILSEDLED LY

7 #L e Snow Cover Channel 2 SPOT @5 # ff#73- & end) en
Normallzed Difference Water Index (NDWI) » kv L B] & 4p e pF F e
;/#?Lm/?l REEARSK - Lipd BRFEY > SPOT Fh B FH2E

' NDWI #tde m ch* 3 Z o > 2 A 5T Z LB R L A A2 5
* ggﬁfﬁéﬁﬁz‘; v & IR T3S AR % 4 F 2. MODIS % & 3 3 42 crrSnow Cover

Channel % 3| # ki it el Lo TG REEIEAESEE LA o

m\w

Bofs o % - enpE § 3 8% #;8 —Simplified Simple Biosphere
Model(SSIB):& 17 4 4 7 -k & 2 i & ePiiche dfd #j » 3 & 0 E chiy R
E e A RN L LE L
BB RDT Gl BRAET BT - A E A MDA RS oBp oip i
MHRB T B GREDRBEN AR FT FERT AFL TR DR
BIF AT H U & BN (4 0 NOAH) s s o

=)
e
=
N
W
B
fd}
-
Pt
-
]
)=
AH-"

L AL AT > B e L EhF R RBERTREE Y - M-
MmenT e pleb 2l FANREZTFE A F2L FOANL R k2
Jed P E P o 7 53000mt BAEE PR é BF RiEERE
zéiﬁii}\”* WEBABFFAET s L b E ARy o FR
PETIAR Y FORAER o Mg Bl AR D Fh L R e gt 2 vh
PERBFOF A ABRET I LSRR FE2 T 2IERRBE
siii?ﬁ%ﬁﬁ“ﬁiﬁ‘ioiirE LA fE % p 2009 3K #1852 SR
£ T E & 4w 5 2010# (2009 127 3 2010# 47 )3 F348 2 4 =
TR P A 20 & 5 100.6 cm ; 2011+ (2010# 127 3 2011#47)
PITHE D ATRBIAME ZIRA S 110cm - frie b EE 2 £ £ %0k 52010
#7102 mm ~ 2011 # 59110 mm @ 2 5 4 & & & 74.40% ~ 6.46% -

“J

Iy

Ry ELp BcE v 12§ > £ 8 REF 2 £ 2 BP» k5 AR H

e e e C L ik o et = ‘
Lid B AGOEREETRFLR DR R D

<k
3

Ip

ji"fiﬁ&’h ”Iirr]_.‘,_L_l_,

Worrg e REE AT > 2P PR P2 BARFELZ T FF I
LERZIF

MR e AT EI2012#8 10 F g R Ao fp 2R R BLRIRL S
+(SR50A) ~ Mt 3t a B3 LRI > X BRI iR 2 5 %
B R Rt EpME 2 2T o

T E



AP CBHREROMZNEA T HOIFAE > AHF A K
EFORFIRRE T RE A FER AT ERARLE DT T R 2%
2 YR P RN Ard HIRE vk A KR(Sunetal., 1999) 0 Flt o F &
EHAIEDZ R Efor AERERROERE A TR AHFIRCE L
'\iiﬁ“ Uk E T E - BApE £ & PR EFE (Xueetal, 2003) o g # i

B
pis
3
&=
e
B
\m
sas
<l
=
a\
W
o
R
13!

T R T U
MENE AL b EHFD @D ’ﬂ'J{%rﬂﬁé’kﬁﬁ“%“iﬁﬁé’ﬁii%iiﬁ :
S B AT P T T B K (IR - 2007) 0 BEOTE L
LIRS T It P S BUE R O

CHEPREhF xR R APTREICL o BF EREE LK
g%a&%o_bv%”*ﬁ DoF RBBRTE AR M O % S8k
FHE- S %’gé 8 - B oF MR B3 e #5558 —Simplified Simple
Biosphere Model(SSiB)(Xue et al., 1991) » -3 & 14 1 chaf % fLip] 4 45 »
$Bn*ﬂ’ﬁﬁﬁwﬁﬁﬁﬁéﬁ:@T@ﬁﬁﬁxéfﬁﬁﬁ%‘%
KB SR B FEME G SSIBI § A s RIBLAT Rl HIRA
IR E SO AoRPI I H2 o FART R Ap g ARR e £
FRAE-SSIBY 7 * M3ER A Find i 497 R ReaniTE 2§ % F A LB
Ligs BEZEZE & R BBk A 4 Brde 4 T oo

SRR R

(-) #FEv = &3 LkF % S8 BEP TRHERPESRES H 33
D

(Z) AP AT IEN - LN A Bt Bl E

=) FHEZ R (snowstick)2 p #o4pds 0 R FHR IR ML A g3
BB SE

(z) A% - RLEDZFAPFET L F

() JI* 7 @347 B R 3F HSPOTHE & i3+ & HINDWIE

(=) I * - e §g 2 3 F% 035 — Simplified Simple Biosphere
Model(SSiB):& {72 3 7 k& ~ £ & 2 FF £ & ol T

'

1-3



TUEHALEG SEDL BB EAT

(=) B* & <2 i £ T §7 (Bowen ratio energy balance method) iz & *#
==

Lig* 2 e fppep apip Epl 2~ fEZTIRADBIRRZ 2 HER
PRIFFOR F A RERER G2 A AR TR 2 VER
AV F RO APLPLS % o

QDR AT > Bl R 2 P FE P ERIRR - K
BREFREAZ B2 pY > L EGLFT I - > BT UL EE
A B AR BEF 2010847 29p ¥ 2w - HE D
FIeE36p AR Er>EFFTH ZHFHIEEF2 TR Fo
B P A2 AT B REEZEL LY RARAELE o

32 g B o 43352012F v sinf R LBl R R ET O 2 IFER
TP ID P B B f»m&ii?ﬁﬁ’ﬁA
I iE B3 4o AR R

4.7 * 7 B 347 R FSPOTHFE & - & HeANDWIE » 1% gt dpdc
7 B B e &A\ﬁ%@‘gﬂm‘%r}%‘?u"”‘ngi—‘if’ (£ Sz gy R

R &ris > VIR A SPOTFL #1735 cNDWI 2|3 % 4p g 288 o

5.1 % - Mg :p' < I ¥ * # ;% — Simplified Simple Biosphere
Model(SSiB)i& {7 2 3 7 'k & ~ i & 2 ff = & «HH B840 5 P w0 SSIB
ﬁ?#%%&iﬁ%ﬁi%%i’m”ﬁﬁ%&?% I
d1mte > 2RI 5B RGEFZI o

6.2 # = i £ T {72 (Bowen ratio energy balance method)3* & #44 2 &
BUE REAFRIL Lo BFH A FPT > 2 LHH %
BER LI ERZIBARAYARZY ) AP EERY ¥ I
it » AR FRLE- HEFEF A REE L > ERFFRY FEE
(Bulk method) & H # iTd G LB e E 32 v 7 A L i fd
FE SN ALAR Ry o

7,

ﬂm‘r

-
o
i
P
'C
b
<l

1-4



#
|
it
113

2R LAH REREEREFT 4T B

T~ RZFRIEA

(-) = %7 725

ApeiEh  ZHRFOMF L

BRHEM R LS A P TATLERA R DA A L F
S FFE R B F AR )

gﬁiﬁ:

TUE T ARP LA LR T FE | AR RSISE ) LA
42 - %‘-’%ﬂm foxbZ 2 FARRT '&PT” f i* R T £65.3
me B fEIER - L RS Mﬂrﬁkﬁmmsmwhﬁ " 34 2 (ripen snow) |
SRR ?az%#ﬁ’ﬁ”’ﬁ%%&ﬁ%’??§¢
W RIS ES PG A FREL S ZOOELEZTFHDLEEE

Red 43 B2 ¥ LA 0 LR infy 7 Rk o

(=) P RPp2HEA

AyEEH 2SR TS Bl

ﬁﬁ%%:@i%ﬁkﬁi%‘@ EERFHETE L e 228~ F
FAE RSP B R EHE

EIRE T
FRBREZREF LRFEBNER T Fde TR T F T
§J£rﬁgJEﬂ&’m%aﬁééﬁﬂﬁﬁmmﬁa%% Flg oo 2
ﬁ%%ﬁﬂfﬂﬁ@ﬁﬁﬁﬂﬁ’%ﬂFﬂ@é*¢%&°
AR B e > SPOTHFE B (et 5 1 eANDWI S £ A F

qﬁaﬁﬂiéﬁw« BARTHEFAE L BFESPOTHE (03 247 A B o 3+
ENDWIHr g % "% 2 B 27 o 8 5| { BrrNDWIZ @ fieft &
%ﬂiﬁiﬁﬁﬁﬁﬁo%&iﬂ’s?ﬂ%Momyﬁé%ﬁ?ﬁﬂwk
ik g0 2 ENDWIE » i@ 1t i 245 R ot B B % o
ARFFLEGOT R Lo it > L &-HP s
His 4 Sl S g W T ke EL > a5 Ui KT R PR

RTS8 #F“I B 2o b oeng g LRI ~ SSIB model % ¥ 3] 4
EnEBF KL TP RV 2T aEPRE o

1-5



T L ?F :

<
[
|
(;vf
bl
ot
==
|
c{*".
=
a3
ht!
!

0

% & 2t £ T g2 (Bowen ratio energy balance method)ig {7 # i
EA R REBFT R TR OCEER YA BE AR
Flo R EEAZ FHELE S FHEE DR % o B fos B g sl 2485
AT PR AE RRAB L ERARZRAFAZY | > AR ER
PR g E P ARFRLE- HIFEE ABREE L 0 2R

M PEE Y 82 (Bulk method)E H s Tk g st Bt B 202 > 27 A

A S e el % 3L S A e

1-6



e 820K

]

BREFEL LT

by
|
i
1]
e
gk
=
=
Ry
N
1%

Abstract

[ Keywords] alpine micrometeorology, snow stick, snow depth sensor,
snowfall, Syueshan Cirque

Snow/ice cover is one of the significant factors in global circulation
models on climate simulation. Previous studies have revealed that snow cover
Is an effective insulator of the soil thermal column and is also the main source
of soil water content after melting. In the high latitude or altitude places, the
process of summer snow melting provides latent heat flux toward surface and
result in prolonged period during which daily mean temperature maintain 0°C.
The water equivalent of snow in the high latitude or altitude place is about 25%

of annual precipitation there.

In Taiwan, there is less chance to snow, but on the mountain regions with
altitude over 3,000m. From September of 2009, we have measured
air/grass/soil temperature, soil water content, wind and precipitation at
Syueshan Cirque (bare open space at 3600m, SP1) and Black Forest (canopy
cover space at 3,400m, SP2). The measurement shows that the snow cover
substantially damped temperature variability in winter and hold the source of

soil water content on the ground.

During snow falling, the temperature, sensible heat flux (H) and water
content decrease sharply. During snow melting, the net radiation is the most
component of snow melting heat and the latent heat also increase significantly.
Especially, the net radiation at SP1 is twice more than SP2 Site. Therefore, the
ratio of snow melting heat at these two sites is up to 3. In addition, the variation
of daily average air temperature, net radiation and snow depth at SP2 are

smaller than SP1 site.

To know the area of snow, we collected two cases from SPOT satellite and
MODIS satellite image. After comparing with observation data, the area of
snow defined by NDWI (Normalized Difference Water Index) calculated by
SPOT is better than the snow cover of MODIS.
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The snow depth data of three weather stations over 3,000m (Hehuanshan,
Syueshan and Yushan) in the wintertime of 2012 were collected and compared,
the highest depth is in Syueshan. But, there were snow falling signal in every
station at the same time. Confirming the different measuring methods is one of

our ongoing works.

And we collect the long wave radiation at Hehuanshan for the input
parameterization of SSiB (Simplified Simple Biosphere) model. The model
simulation will be tested to compare our field measurement at Syueshan Cirque.
With one-dimension land-biosphere-atmosphere model, the temperature
inter-annual variation can be represented. However, in the preliminarily test,
the air temperature is underestimated and the soil wetness and heat flux are not
consistent to our measurements. Confirming parameterization skills and initial
data setting in SSiB keeps going. Besides, the observation data collected in this
research can be compared with the simulation of other land-air interaction
model (eg. NOAH, etc.) in the future.
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75 » 1986) -
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B i m S S AT e S T R R D 2 B o
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BIZENFLAL LG FELEORE > REFRREEF AT Y RE
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AETEERY F RS AT Aqua Fh B i\m MODIS ( Moderate
Resolution Imaging Spectroradiometer)#7 &~ ;& ! erosnow cover (Hall et al.,
1995) » 12 % jx W SPOT f#Fh & 5 8 T%'»J'”r?‘ﬁ e NDWI(Normalized
Differential Water Index) ¥ & i* -k %45 1%(Gao, 1996) » & 72 LWL %% 2 §
EF S R

MODIS f# k% & 3 7 4L -snow cover ¥ ¢ NSDIC(National Snow & Ice
Data Center) g =t 7™ §% » 32 Tk chz B f247 & 5 500mx500m » 2% i i *
ArcGIS ¥ 1@ 32 % SeR & e8> 2 4 % % 30m f#47 & (9 DTM & 25
% 1 -MODIS f & & 3% ¥4 e snow cover kL4 % = & (Hall et al., 2001) -
- & €_Maximum Snow Extent » § M ELenge s (N & &N X GpLplEH ¢ o
FEBRARIELF e % ¥ - & &_Snow Cover 8-Day » 1| * = i& i hddic
TN XM R T T EI AN X FEpEy P o L X g4 %2R
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A EL%%%W%EE Sk BIARE Bom ki g A AR D AT T
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ZEF 1

SPOT i F- K p AR 2 ehiFrk » - 3 5 2 B 347 & 20m 5
SPOT-44r ¥ — 3 % B ja47 & 5 10m 7 SPOT-5¢ %77 § #ritshchFld [ 2
L HA R AEEFE  ERAZ RERTHREMEIRZY LA F X 250
¢ AR 7 R i ERDAS Imagine $i88 AJ2 15 0 £ 54 ArcGIS #0488 £
4 % % 30m f215 & DTM & 25 » 3325 41 & 8. NDWI(Normalized
Differential Water Index) # & i 7J<%‘La‘;1 1% (Gao, 1996)s1= /|- & % o NDWI

2 R ATV T S

NIR p(0.86 um) - SWIR p(1.24um) (1 2)
NIR p(0.86 um)+ SWIR p(1.24um)

Fi# i i ob R (NIR)fris to 6 (SWIR) ek B ¢ & SE ¥ 14k 3k &
MR E AT E o RETE AR T R E B At vt
F OB 0 52t B 0 e NDWI & dic] (5538 11 0 2006) 5 5 2 0 3 k& #a
PG f 0} RDE RS R T BB S
P NDWI g+ o SPOT fFk FA " &2 L F > d W2 LB 5 54k
CFFREZ M MR kR EREF N AT H L IRBE
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T
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4. Simplified Simple Biosphere Model (SSiB model)ip]:# £2 LB

AR LR BRI DR B ARTR R o F R Sk
IR frBFRE R FIE AR AR SR SRE K

FHRZEASZIG N EF LE FAL E2 NPT B ik
oo Ed Pl BT > @R AG AL A ORBELE
FRAT DB SRR SRR L EESZ B BRI FRARKRT -
meng B o A0 L RSPl Ry LF RPFHEF .

Flpt o AF R % d Xue et al. (1991)#7 f§ it Simple Biosphere Model
(™ @ # SiB model)(Seller et. al,1986){s - Mpef < 3 1% 3¢ —
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Simplified Simple Biosphere Model( ™ f§ £ SSiB model) > # % # v/ j&d #
20k g R GBS BERGY AT I A fer 20T §

% Sz %A%

»

Aemnﬁa?%mﬁﬁwuu@%@ﬁwgﬁmﬁm&ugﬁ¢éﬁ;

f‘"""%"i*’ﬁ"i—?‘” IR PR R T BARET EAR R AR SReh s Tt o &
Wete- BEEF Q3 MEF b i#ﬂ%ﬁﬁ ¢ SiB model & #-if B it i AF T

TEDEMAEFTF FELRDIT o UFA S F RIS B A
Bl R g

X REE B F 2B P % o0 LRsd s FBE A H
P GG fR R A 2L Y £ & i A2 0 SIB model i £ 44 iAo
# B8 & F 6 5 (surface albedo) ~ % § # 4 fE 4 (aerodynamic
resistance)fr % [ 4 (surface resistance)d »xe= % 5 H P o dg S0 ¥
BRIFRAER S X RAREREFRNE LRI DPE 252 18
WAL B dms 5 2 K LA B B AR g i {1 &
Foo B E I 2 PR T > BERAEEAS S 21 A (Xue et. al,
1991) -

SRS RAFO R T RER /é; SR AR A F RN P

Xue et al.(1991) #% ) 7 SSiB model » ¥ 82 558 | & B b raeh it
T R A44SR b D 21 B(FE 1-2) o iR g o e
MU 0 A A 0 R RS S X B S  Eokefe 0 L s 5
4 P Bl R AR TR T AT~ 12k 1 4 o b R Y §F S ek T s
LEF EAFEIHLR BFRBRELEIHORT B 2 R EERATE
SR BEG o 2SS LT R 2 WHR B TR
57 55% > ¥ fEfE R Hcendy e A enSiB model Ap £ 7 iR E 3 B4
TR F BonBesY e &R RI3E (Xue et. al, 1991) -

‘\'q,

AT A ZTIDNHERE DL EB L TR TP 0 R
%00} eng % ik ~ SSIB model 1 5 M ok qrdg Star B kR £ A
YL LR Bk 4 A7 o3 SRie SSiB model kg T iEh S S ok s 4
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Definintion SiB SSiB

Vegetation cover Ve, Vg Vc
Leaf angle distribution Oc, Og Oc
Height of canopy top z2 22
Height of canopy bottom zl
Leaf index Lc, Lg Lc
Rooting depth Zdc, Zdg Zdc
Root length density Dgc, Dgg '
Root cross section Rcroc, Recrog
Thickness of 3 soil layers D1, D2, D3 D1, D2, D3
Green fraction Nc, Ng Nc
rs coefficients (a, b, ), (a, b, ), (a, b, ¢
Constant for (T1, Th, To). (T1, Th, To)

temperature (T1, Th, To),

adjustment
Constant for water vapor h5c, h5g h5c

deficit adjustment
Constant for moisture (Yeootber )

adjustment (Fe2sWer)g (C1, C2)
Root resistance Rc, Rg
Plant resistance r(plant)
Roughness length Zo Zo
Displacement height d d
Soil pore Os Os
Soil moisture potential Vs Vs
b parameter B B
Lengthscale of leaf {
Canopy source height ha
Slope o «
Parameter for rd Cd Cd
Parameter for rb Cb Cb
Parameter for Gl, G2, G3,

aerodynamic ZTZ0

resistance

(FH %k : Xue, et. al » 1991)
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Bk DLFLEF AR REREMEL AT

R,=H+E+S+P (1.3)
Ry @ Zig 52 > MIm?h! & MIm?2d™

H:# 25 o § 2 B9 kot £ 0 MIm?h™ & MIm?d?
iEi%iﬁﬁ%§‘<$ﬁLﬁ$vﬁ;a%ﬁ‘wd# 1 i

£ £ MIm?h?t & MIm?d?

ST AL EHEE - MIM?h & MImPd?

P 2 etk menf g > o MIm*h? & MIm?d™
%ﬁiﬂ?i%%i%@iﬁ’aufﬁ%%ﬁ’“ﬁﬁmm N
Bk 4 FI Ak 0 LG AT REH - R AN A3)T

R,=H+AE+S (1-4)

LERSRETOL fE NARE 2 IQ%J e - BT EPHFE
BREHELL P FRGIEZRIBE fEIBIKEAAL

(2 ¢LEAt
A EfpiE

EHEHERTRY THONEER

R =(1-a)R+LJ-LT (1-5)
2N (1-5) ¢ >

CE AR LF M EHL A G LS ARRFAR PRET M
A(2)2 /40751 095~ %2 404 1 0.7(x = »1992) >
AP LA TEE > XTEGENZE 5 085 P MR T
= 0.55;

R: o~ st p &2 > MIM?h™ & MIm*d™ ;
Ly : o~ st E itk fg st & - MIm?h™ & Mam?d™ ;
Lt : F SE ks E > MIm?ht & MIm?2d? .
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BB F PR E R RS SRR ERERLE
HAEZEMH) LA FEH2 6 97,2l R A BRI BUAE)F K
BRipEAETERESHE e (x 0 0 1990) - 2 HFF Frre vt a
iz (Bowen ratio energy balance method, BREB ; f§ fi-e < v ‘)’fgi}%\@ﬁﬂé’ﬁ
Jo o R G A E 2 BAGE £ (641992 Shuttleworth, 1993) :

_ 9z _  (Ti-Tj)
B_yae N (ej—1— el)

2535(1-6) ¢ o

¥
e
=k
g

=0.5% (1-6)

v © §2i53 ¥ #c(psychrometric constant) » 0.5 ;
AT H 2R 2B B¥ R > C s
e H R R avRITRR 0 C

HECEHFRILE  AuT o a0

_ oT )
H=-pC K, (1-7)
. pcp E, de
AE= — % voz (1-8)

2817~ (1-8)¢
Cp: B # > 11kg'KY(20C 2 1+ § /&)
piEF ®AE > L2kgm Q0T 2 1+ § &)
T: 2§ ER(C)
ki & (Pa)
Kn @ BE £ R in it e
(ORISR CRIE [ RTE S

BRzZ2ZKFR e, %% Jones (1983)547 3 o Jones % 4p 1 FiE & & e
KT RSl B BE T 31 Murray & 1967 £ 1 iF D eigsk o 0 o N
% (Jone 1983, Shuttlworth 1993) :
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17.27xT
= 0.6108 x exp {—}

(237.3+T)
25(1-9)%
s éﬁ"f“"’]‘ﬁ@ ' Pa

Frfe vk RAE SR G KA G AN 2 F Y R 28 T
S AREHRAR > Pl (L) P SRR Ry 2 8 R AR R BRIE 0 T
* T 74 B3¢ R F (Jones 1983) ¢

h

e=— (1-10)
€s

2534 (1-8)7 >

h:p¥2RE > %

C i1a#Eu

t# % & F % (boundary layer meteorology) ® - 2 3=t & et £ jcd i
Y eI AR A BERE R %%$%g+u§@a. i
@ﬁ’ﬁkl WONE R AR > R~ AL S R R 2 Sk

i
WERBREAGE Gk

PUPpE S A3 E(S) @) s i 33 a$id £ 5 (Rosenberg 1983,
Hanks 1992) :

S:—mi; (1-11)
o5 (1-11) ¢

Ko: 2 E# @ § g JImC st & wm'c™

Ts:23EER > C

AR P LR LA B LR PBREIRTLD 0 P 2R

Pk d e 4 f (Rosenberg 1983) o

AR R SPA(HR) ~ (SPOR » 47313 P AR B2 2 4 K&

2 f ko

Il

1-23



i
i
o

() 2B L2 AHF %

FREN B ABB A AT - BB T eI LS s
PR A G AR IIF R FF el R G A RF
LR P RenE A kiR ARE A RERERTEEORT > &
RN F A TEA LB LFEZ R ER 0 A A BB
BlenfE s o F Lk R oo F % FF TR MM FARSB R > A H
25T s g1 o Y B (819 4e % > (Williams, 2010) -

K

LOLE R RGHZ AL LHDHA P FER S Al

2 B ATIRBL (RS 0 1984) 5 A BN G W R R AMCE 0 AR
FRA g ’ﬁﬁw4m§@‘§£¢ﬁ’@&%@;ﬁ—*wmaﬁ
W2 T Ap o A REORERIEA LS A o LR R kP ®
s g R > B D AR A o

HFIRALE peB B )t A FLLE AR FAAT
B BARA k! F I T EREDBE SR RFRORCER - R
KREHEADTRKY CF AR mRERL S L AE EH ARG
Ei?& v A 3F 54 ,f;,:‘"}f ’{ b’ﬁ'fﬁff‘é’ﬁ’*« 3\“(%1‘3: 4 > 1999) o j\x_:zr;‘g%‘%‘g; N g
U ABR 0 B BEE K ok o e BT LA E AR
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2R LAH REREEREFT 4T B
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Bl
AR TRTE S F AL RARFTRZ- > FlE FDED
32

R o =
P RrERFT RO FiEF|25% 0 € 3§ i = 4 2 - (Brooks et al., 1997) ; "
ZFREA R B2 Bl o & o R RRITE D A 0t R i TR R FIEERE
PO RFIAMZAELSMBR - RB DRG0 AT EERY > F WX
BB o TR E D A Bk POk AR RS RG> B

1R R A S B (bridge) 2 i (cap) o FEt i 2 R g &
Ho AR BFROREL S EF N RA T 2Ry N
FA O NHERBREENE PRNER B BAG A Ad BESIAE
P oA A S fcE P aEpREL o d 3 2R
- BpEp o s ¥R BRI Z R R (Snow depth) & it o B

5% (Brooks et al., 1997) -
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213 BB F %=(SPL)F % 38k ¥ 3t 4

i Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Sum Mean Max Min
F# £(C) -1.0 -01 24 4.0 6.7 8.2 8.4 7.9 7.6 6.5 3.7 0.4 45 84 -10
B (%) 73.1 780 720 792 811 784 771 79.0 771 705 713 637 75.0 811 637
% & & (mm) 83.2 136.2 1288 266.2 3725 5319 483.0 1946 101.2 1525 2335 97.0 2,780.6 5319 832
T 3ap i (msT) 3.6 4.4 4.2 4.5 4.1 3.8 34 3.6 3.6 35 3.9 4.0 39 45 3.4
B+ B iE (ms™) 335 322 294 264 216 183 192 226 240 232 284 311 25,8 335 183
p &8 (MIm?mon™) 338.97 321.67 455.10 358.74 358.08 411.08 445.49 422.76 415.26 419.90 311.03 336.92 4,595.0 455.10 311.03
PAR(molm™mon™) 706.19 667.45 914.14 717.40 715.02 825.09 894.37 855.14 841.75 847.09 628.88 687.88 9,300.4 914.14 628.88
F & (hP) 660.6 660.3 662.4 662.6 662.7 662.6 664.0 663.0 664.3 664.6 664.0 660.8 662.7 664.6 660.3
3R(C) -0.4 -02 27 5.1 81 104 109 104 99 8.2 4.5 0.8 59 109 -04
#85(C) -0.1 -01 17 4.8 83 110 114 104 9.2 7.8 4.4 1.0 58 114 -0.1
#810(°C) -0.1 -01 16 4.7 80 109 114 104 9.2 7.8 4.5 1.2 58 114 -0.1
2 820(C) 0.1 0.1 15 4.7 79 106 113 104 93 7.9 4.7 1.5 58 113 0.1
#830(C) 0.3 0.2 1.4 4.5 75 103 110 103 94 7.9 4.9 1.8 58 11.0 0.2
#E50(C) 0.7 0.5 1.3 4.3 7.0 98 106 101 94 8.1 5.3 2.3 58 106 05
8 ig%%’il‘l -3.65 -277 785 290 -579 011 470 194 731 -691 -17.71 -753 -1955 -160 7.85 -17.71
(MJm™mon™)
iéﬁé;‘f‘ 0200 025 030 032 032 031 029 030 028 027 029 0.2 028 032 0.20
IEIkE
20(mm’) 018 021 025 026 026 025 024 024 023 022 024 022 0.23 0.26 0.18
i3§r§3r;]}\_3§é‘ 0.6 017 020 021 021 020 019 019 0.18 018 019 0.17 019 021 0.16
% 2 7% (cm) 394 408 176 09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.0 1117 40.8
AT <0 “C(days) 21.0 150 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 05 143 56.8 21.0

(FAR IR : 225 TR
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214 B AHkF 3 (SP)F % S8R ¥ B3

i Jan Feb Mar Apr May Jun Jul Aug  Sep Oct Nov Dec Sum Mean Max Min
# &(C) -0.8 0.5 3.1 4.9 7.6 9.5 9.5 8.9 8.1 6.7 4.1 0.9 52 95 -0.8
B (%) 831 837 785 842 872 888 881 913 876 808 80.6 704 83.7 913 704
% & & (mm) 724 133.8 89.3 1905 270.8 446.7 2985 1514 1199 203.1 193.1 849 22544 446.7 T72.4
T 3ah i (msY) 0.6 0.8 0.7 0.6 0.6 0.5 0.6 0.5 0.4 0.4 0.5 1.2 06 1.2 0.4
B 4 b i (msT) 110 117 118 88 8.6 6.0 6.9 8.5 9.3 7.9 95 156 96 156 6.0
8
(MJ?niTng(‘)n'l) 63.54 7139 100.32 73.88 7210 77.82 8451 7588 7498 88.20 63.86 4504 891.52 100.32 45.04
PAR(molm?mon™) 118.68 135.59 192.48 140.62 159.35 148.01 157.10 140.72 139.77 167.75 121.76 82.79 1,704.62 192.48 82.79
38 (C) 0.2 0.6 2.4 4.7 7.1 9.3 9.3 8.9 8.2 6.9 4.1 1.1 52 93 0.2
#810(°C) 1.6 1.4 2.4 4.2 6.4 8.6 9.0 9.1 8.5 7.8 5.6 3.3 57 91 1.4
¥ 820(C) 1.3 1.2 2.4 4.4 6.9 9.0 9.3 9.3 8.7 7.8 54 28 57 93 1.2
BT RS = §
—1é§€rr?3rrl;3? 027 029 029 029 032 032 032 032 030 029 029 0.29 030 032 0.27
1 ® 2 Sl B
“Zgﬁrfgni‘_gi 029 031 031 031 029 030 029 029 027 027 028 0.25 030 031 0.25
¥ 2 %(cm) 42 190 4.0 65.0 42.0
AT<0 C(days)y 200 11.7 3.3 03 130 483 20.0

(FARLIR : 2 TR
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%15 =4 F %:(SPI)F % $8ik ¥ it

ir Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Sum Mean Max Min
# ®&(C) 1.4 2.9 53 6.9 94 108 113 108 103 86 5.9 2.6 72 113 14
B (%) 66.8 655 620 685 745 783 738 764 738 69.0 684 592 69.7 783 59.2
% & & (mm) 132.3 211.7 1433 266.1 304.1 408.7 290.4 162.1 128.7 170.3 2229 128.2 2,568.8 408.7 128.2
T 3ap i (msY) 1.3 1.6 1.3 1.3 1.0 0.9 0.8 0.8 0.7 0.6 0.7 1.1 1.0 1.6 0.6
B 4 b i (msT) 9.7 9.1 9.9 8.6 8.4 7.7 4.8 5.0 9.4 8.3 6.8 8.9 8.0 9.9 4.8
p 58 (MIm?mon™) 333.58 339.37 485.27 401.93 425.61 397.12 489.02 453.06 452.74 393.03 323.70 339.94 4,834.3 489.02 323.70
PAR(molm?mon™)  688.40 692.54 956.59 810.97 866.46 802.02 961.18 894.25 890.82 769.27 651.8 688.9 9,673.2 961.18 651.85
38 (C) 1.7 2.6 5.8 76 102 118 123 120 113 93 6.7 3.0 79 123 17
¥ E5(C) 2.3 2.9 5.8 7.6 102 119 124 121 115 9.9 7.3 4.0 8.1 124 23
¥ 7810(C) 2.4 2.9 55 7.3 98 116 122 119 113 99 74 43 80 122 24
+820(C) 2.8 2.9 5.5 7.4 9.9 118 124 119 115 10.2 1.7 4.7 8.2 124 2.8
¥ 8 30(C) 3.1 3.3 5.5 7.3 9.7 117 122 118 115 104 8.1 5.3 8.3 12.2 3.1
= 850(C) 3.2 3.3 53 7.1 94 116 121 116 113 104 8.2 55 82 121 32
2 AFE -0.23 -0.07 0.11 0.10 56.03 26.20 101 2249 -220 -451 -47.2 -559 -1.20 56.03 -47.23

(MIm~Zmon?)
23 7 -k £ 10(%) 731 731 708 722 739 742 70.0 737 670 651 686 687 8413 709 742 651

15 k$20%) 775 778 753 763 782 793 750 784 714 696 728 726 753 793  69.6
"5 2 7 (cm) 148 129 07 24 308 14.8
AT<0 C(daysy 97 30 1.0 137 273 13.7

(FAR IR : 225 TR
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£1-6. WHEF % (SPAF % SlciE 1 53

i Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Sum Mean Max  Min
F# £(C) 2.4 4.0 6.4 78 105 119 130 122 116 100 7.2 3.6 84 13.0 2.4
B (%) 769 762 729 801 844 875 8.0 837 804 783 779 709 789 875 709
% & £ (mm) 102.3 168.9 956 183.7 267.3 369.2 2605 284.0 136.8 1351 196.1 118.7 2,318.2 369.2 95.6
T 3ap i (msT) 2.0 2.2 2.0 1.8 1.5 1.7 1.5 1.8 1.6 1.6 1.7 1.7 1.8 2.2 15
B+ Rhi#(mst) 211 198 215 197 161 201 179 203 241 134 139 189 179 241 134
e
(MJ?njnLon'l) 380.48 404.21 528.27 452.04 453.59 429.22 553.84 498.90 481.37 414.73 306.27 389.04 5,291.96 553.84 306.27
PAR(molm?mon™) 768.74 812.41 1,060.9 916.33 919.97 866.79 1,107.4 996.78 964.37 836.99 614.84 778.71 10,644.3 1,107.4 614.84
F & (hP) 699 698.9 700.8 700.8 700.48 700.45 701.70 700.7 702.1 7024 692.9 699.2 700.0 702.4 692.930
38(C) 3.0 4.3 7.6 89 115 131 140 132 127 110 81 4.3 9.3 140 3.0
#810(°C) 4.0 4.8 8.0 100 124 142 157 147 136 118 9.1 5.7 10.3 157 4.0
2 820(C) 4.4 5.0 7.8 9.7 120 138 153 145 136 120 94 6.3 10.3 153 4.4
1 & 2> Ll B
‘1;%”?3”1‘_3;‘ 031 032 030 031 031 030 028 030 028 028 028 0.29 030 032 0.28
1 & 45,08
“23%(‘:;3;3? 024 025 024 024 024 023 022 023 022 022 023 0.23 020 025 0.22
FEZkE
30(m°m-9) 0.8 017 017 0217 027 0218 017 018 017 017 017 0.17 020 018 0.17
"% = J%(cm) 5.0 1.7 4.0 10.7 5.0
AT <0 C(days) 200 8.0 1.0 29.0 20.0

(FH LR 22 FTH)
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FoF 203 Akf B kEERIP A F EE

p2009& e RPIK B ML A §35(0T014, OTA 014, = v 3+ B3 ¢
Ao p AL R) > ZF3(BR50A, Campbell Sci. Inc., Logan, Utah, USA) » 4 %] i&
FRRE MR RZBEP o MERZ A4 £ fF52010# (2009 127 12010
£47)~2011% (20108127 2011247 )3 & A2 T % > d A & pEplkE s
(2172 219 R ® 3 EPIS % BT 28T 3 ¥ MR (RIEE >
2011) » B F B s K% F 2w RBELIR) > IS T LR E

, PE=2r R

201217 8p 2 10p > ** B2 ~2 &k~ =224 2 BHTF 5 %2 HKE
R pEAAE o NHREPGAIIFRNYEDFRE CRIZRLER SRR
B?faa-«r)if%‘ FEW P AR g R F R (LA E3)
BrZRATREZESFEZFR 20124 £ F (2011 #1277 12011 &30 )Ar2 tE
ZEEFMUA a‘ﬁ PIE T A 4F 2 R d TR F s - F2RE
Pl¥tp b H P2 4 8

A\

o

() FHZhEFzL*

2010Z Bl A =:(SPL) 2 F 2 chp ) ~ T305 8 ~ A ME - 23 B (2 iF
LR E)E £ R CEORAR B 540 & 1-7 5 2011 B £ =L (SP1)'E £ % i chdp
MR Bc i3 s 4o 1-8~ = = 4 #5(SP3)" % = % 2 endp B S ¥t 31540 £ 149
2012 # v fief % 3-(SPLI SP4)*% £ % 2 cnfp i S8t 540 £ 1-102 £
1-13(2012& " ~ A 2R 5 2 CBLRIE) o ¥ 352 5 H2010# B £ =% - £ 2
FREDHCE SR EREE LT BB A-B1-3 2011 B AR = A 4
HECFLEFREPRCE CEITFREERE 1420128 L HE CHFE

£ Z

R iR P gt

1-31



ZLERFLALAEDAERDEAY
% 1-7. B2 ,‘f % #5(SP1)2009 # 12 * % 2010 # 4 7 *3 2 % 2 4p B S ¥t
p i R BRE BME WHHEBERE FZFR MKE PEHEE O FE FESFEL FEALE
(C) (€©) (C) @  (©m (mm) (“’””B)Zday (C) (C) (C) (m?day?)
2009/12/7 -2.1 1.4 -4.8 79.5 1.5 1.5 15.16 04 -0.1 0.2 -263.4
2009/12/16 -1.1 0.0 -2.2 99.1 0.9 0.0 1.49 -0.2 -0.2 0.1 -127.4
2009/12/21 -58 -4.8 -6.8 96.7 1.5 0.0 3.64 -1.8 -0.1 0.1 -212.4
2009/12/27 -25 -1.2 -3.9 934 3.9 0.0 4.48 -09 -0.2 0.0 -541.8
2009/12/28 -3.3 -11 -7.1 97.2 0.7 0.0 2.75 06 -0.2 0.0 -408.4
2009/12/30 -2.3 -0.9 -4.4 98.1 2.2 0.0 5.84 -0.2 -0.2 -01 -329.6
2009/12/31 ~-1.5 0.0 -3.9 99.1 2.3 0.0 4.26 0.0 -0.2 0.0 -215.3
2010/1/1 -1.6 0.0 -3.7 99.0 0.1 1.5 6.07 -0.3 -0.2 0.1 -91.9
2010/1/2 -0.3 0.1 -1.5 99.7 2.3 25 3.15 -0.2 -0.2 0.2 -51.8
2010/1/3 -4.6 0.1 -11.0 96.9 1.9 35 10.07 -0.3 -01 0.0 -40.2
2010/1/4 5.3 0.6 -10.3 64.7 0.1 5.0 17.48 -06 00 0.0 -275.8
2010/1/6 -14 0.1 -3.4 99.1 2.6 45 4.11 -0.2 -0.2 -01 -286.7
2010/1/10 -0.9 1.2 -4.2 32.0 1.0 0.0 18.16 1.1 -01 -0.1 -495.2
2010/1/12 -54 -1.3 -9.9 94.1 1.5 0.5 5.81 -05 -01 -0.1 -201.2
2010/1/16 0.8 4.6 -4.3 35.9 0.5 0.0 18.41 -09 01 0.0 -663.2
2010/1/30 1.3 4.7 -2.8 48.7 0.5 0.0 19.25 15 0.0 0.0 726.9
2010/2/1 3.0 6.7 1.1 20.6 0.2 0.0 18.49 24 -0.1 -01 5534
2010/2/3 -01 4.7 -2.0 79.1 0.3 0.0 16.88 19 -01 -01 990.0
2010/2/5 -1.0 0.0 -2.6 95.5 0.1 0.0 3.01 -0.4 -0.2 -0.2 -119.3
2009/2/6 0.6 2.4 -1.2 98.4 1.7 22.5 1.47 -0.1 -0.2 -0.1 -98.5
2009/2/7 0.2 1.3 -1.3 96.0 1.2 9.0 2.31 -0.2 -0.2 -0.2 -83.9
2010/2/9 1.7 35 0.1 80.2 0.8 14.0 14.15 0.0 -01 0.0 -91.7
2010/2/11 2.9 5.6 0.6 51.3 0.5 0.0 21.17 0.0 0.0 0.1 -90.1
2009/2/12 0.5 2.3 -1.1 95.8 0.4 22.0 2.17 0.1 -0.2 0.1 -75.5
2009/2/13 0.1 0.9 -1.4 99.6 0.0 11.0 2.98 -0.2 -0.2 -0.1 -84.9
2009/2/15 0.3 1.9 -0.8 94.4 1.3 2.0 5.78 -0.1 -0.2 0.1 -96.2
2010/2/16 -0.1 0.2 -0.9 99.7 8.5 0.0 1.63 -0.2 -0.2 0.0 -102.1
2010/2/17 -0.1 0.4 -1.2 99.9 1.1 7.0 1.60 0.2 -0.2 0.1 -108.5
2010/2/18 -0.5 0.1 -1.7 99.8 51 1.5 0.65 0.2 -0.2 0.1 -110.3
2010/2/19 -2.2 -1.4 -3.6 98.9 51.0 0.5 3.04 0.2 -0.2 01 -109.6
2010/3/10 -2.8 -0.5 -5.0 57.6 1.4 0.0 24.28 1.2 0.0 0.0 -81.5
2010/3/12 1.2 5.0 -0.3 68.8 0.6 0.0 14.61 15 0.0 0.1 -85.1
2010/3/13 1.5 2.4 0.0 97.6 0.4 28.5 3.78 0.2 0.0 0.3 -77.9
2010/4/29 2.7 6.3 -04 735 25 8.0 12.18 4.6 4.8 4.7 -24.4

(FH %R : IR > 2011)
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Fo% 2L LF ek REAERL AT EL

% 1-8. B2 F %x£(SP1)2010 & 12 * 3 2011 # 4 7 "3 2 ¥ 2 4p B Stz 4
p ¥ 2R BRR AR PEBRR FLER ELE p ot FUE OHIE5E 10 2 AR
() _(C) () @ (cm)  (mm) (MIm’day’) (C) (C) (C) (Im’day™)

2010/12/11 1.47 240 -0.20 38.6 3.2 8.0 8.57 -0.34 -0.32 -0.16 -1101.00
2010/12/12 5.03 7.40 2.00 96.7 9.7 0.0 2.80 092 -0.20 -0.19 300.80
2010/12/15 3.00 4.40 150 49.3 0.2 14.0 10.58 3.24 231 197 598.20
2010/12/16 0.68 4.60 -3.20 86.3 0.4 50.5 1.90 252 233 217 180.90
2010/12/18 2.40 6.40 -4.70 20.6 2.9 0.0 15.74 -0.40 0.76 0.96 -714.30
2010/12/19 434 7.00 1.30 12.0 0.9 0.0 15.64 -0.53 057 0.63 -491.40
2010/12/25 -2.90 -1.80 -4.30 77.1 0.4 0.0 15.36 -1.06 -0.02 0.36 -214.20
2010/12/26 -5.33 -2.00 -7.50 96.1 1.2 0.0 2.39 -0.97 -0.16 0.42 -190.20
2010/12/27 -4.60 -1.60 -7.20 63.0 0.2 0.0 15.88 -1.36 -0.08 0.17 -183.70
2010/12/29 -4.99 -0.20 -7.70 31.2 0.7 0.0 15.53 -256 -0.05 -0.03 -1306.00
2010/12/30 -5.25 -0.50 -7.60 71.6 0.1 0.0 15.59 -253 -0.11 -0.02 -1117.00
2011/1/2  -4.07 -250 -4.90 96.5 2.0 0.0 1.90 -215 -1.26 -0.94 -414.20
2011/1/5 -199 0.20 -2.70 98.1 5.4 05 8.47 -0.41 -0.73 -0.63 54.07

2011/1/6  -0.62 0.90 -4.40 79.8 0.2 8.0 16.76 -0.06 -0.22 -0.39 209.00
2011/1/11 -0.92 -1.00 -3.50 97.5 4.8 1.5 4.44 -0.14 -0.18 -0.18 94.70

2011/1/12 -2.04 -1.90 -3.50 97.2 7.7 0.0 5.11 -0.48 -0.18 -0.17 83.60

2011/1/14 -2.12 -0.10 -6.90 95.4 1.9 0.5 18.63 -0.45 -0.09 -0.09 64.86

2011/1/16 -5.57 0.20 -5.30 50.7 0.2 0.0 17.46 -1.33 -0.12 -0.15 -76.32
2011/1/18 -1.41 -0.30 -4.80 93.2 0.9 2.0 7.01 -0.82 0.08 -0.12 -159.60
2011/1/27 -1.74 380 -2.10 54.1 0.6 0.0 12.71 -0.65 -0.19 -0.18 -80.80
2011/1/30 -5.10 -590 -7.40 95.0 1.0 0.0 3.56 -245 -0.16 0.05 -624.20
2011/2/3 -557 1.80 -8.20 32.0 0.6 4.0 20.59 -240 -0.73 -0.63 -901.00
2011/2/9 111 200 -3.70 74.7 0.6 0.5 12.93 -152 -091 -0.85 -178.60
2011/2/12 -3.63 -1.20 -5.70 96.1 2.6 0.0 7.48 -1.68 -0.82 -0.86 -338.10
2011/2/13 -3.83 0.00 -4.60 97.1 8.5 05 8.31 -0.98 -0.87 -0.78 -159.70
2011/2/14 -2.12 -0.80 -4.80 95.8 115 6.0 9.27 -0.80 -0.54 -0.61 -17.74
2011/2/15 -2.44 -0.30 -1.50 98.0 2.6 0.5 5.78 -0.84 -0.49 -0.54 -73.45
2011/2/16 -1.01 -0.10 -3.20 94.5 4.8 0.5 15.33 -0.64 -0.54 -0.54 -61.35
2011/2/20 -1.43 -1.30 -4.80 92.3 5.2 3.0 4.62 -0.16 -0.20 -0.31 32.15

2011/2/22 -1.78 0.00 -2.50 97.6 0.1 14.0 7.53 -0.06 0.10 0.11 4.03

2011/2/24 -0.21 3.00 -1.70 90.5 1.6 5.0 1291 -0.10 0.08 0.08 25.56

2011/3/12 -0.20 5.10 -0.80 83.5 05 0.0 23.12 0.00 -0.09 -0.10 28.00

2011/3/14 4.44 6.00 1.30 51.2 0.3 0.0 22.13 2.57 -0.03 -0.05 46.22

2011/3/17 0.37 5.00 250 94.1 0.5 0.0 4.15 3.03 -0.19 -0.20 21.80

2011/3/27 -1.03 0.20 -8.10 94.8 13.8 0.0 11.62 -0.02 -0.06 -0.06 -21.93
2011/3/28 -3.17 1.30 -7.30 39.6 12.2 0.0 25.65 0.02 0.00 0.02 -19.85
2011/4/3 0.33 110 -0.90 98.5 0.1 0.0 1.33 -0.04 -0.17 -0.14 -32.72

(FA %ok © SIIBE > 2011)
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%19 =4 F %=(SP3)2010 4 12 3 5 2011 & 2 9 S 2 ¥ 2 4p b S csiit 4
p 2 BB BRWEAERRE MLTIFER HRE P E 3R O+ ES5HFL10 FEAGE
(C) (©) (©) & (cm) (mm) (MIm*day™) ('C) (C) (C)  (Im’day™)
2010/12/26 -151 2.09  -4.93 44.6 4.9 00 15.18 094 212 269  -701.00
2010/12/30 -1.96 4.64  -6.26 47.4 0.5 00 1542 -0.61 085 1.35  -613.90
2010/12/31 -3.07 252  -7.36 379 1.7 00 1559 -0.88 0.65 1.24  -646.10
2011/1/1  -2.40 2.97 -6.20 325 1.1 00 1531 -1.08 0.35 0.98  -664.00
2011/1/4  -1.45 0.67  -2.54 83.2 5.4 00  4.65 -0.50 0.61 0.95  -449.60
2011/2/1  -324 132 553 819 7.7 20 849 050 129 1.62  -405.60
2011/2/2  -1.79 202  -405 75.8 35 00 879 048 119 1.46  -343.50
2011/2/3  -1.06 578  -556 60.5 0.2 00 1521 0.14 1.04 132  -428.30
2011/2/6 326 11.90 -1.26 320 2.7 00 19.74 099 1.63 1.60 -143.10
2011/2/8 138 536 -1.95 61.1 4.6 05  8.97 121 179 1.89  -213.90
2011/2/10 1.80 8.07 -2.34 654 0.5 00 1433 227 257 240 @ -1.28
2011/2/12 -0.67 4.46  -2.74 80.5 1.9 35  7.67 155 214 230  -259.70
2011/2/15 132 5.16 -187 71.4 6.9 35  15.82 057 121 1.47  -325.40
2011/2/17 230 7.02  -0.90 67.1 0.6 00 19.35 083 135 1.38  -79.50

(F# &k : GEES > 2011)

% 1-10. Bl 3 F % x(SP1)2011 & 12 % 1 2012 & 3 % "} 2 ¥ £ 4p M Sl it 4

WEBRFLZFRFLEF BOE 2 AT

P 328 B3R BRME B BSR50 ASS 24
(€)  (©) (C) )  (em (cm) (mm) wm’day) (C)  (C)  (C) (m’day?)

HokE OPHE O OXE O OHE

2011/12/30 -0.01 0.60 -1.10  95.6 1.6 15 2.20 031 042 0.69 -445.71
2011/12/31 -2.22 0.10 -530 964 1.2 0.5 2.04 0.18 022 039 -278.07
2012/1/2 -3.40 2.10 -6.40  83.5 4.7 0.0 4.54 -0.39 044 024 -265.46
2012/1/3 -1.09 0.50 -3.50 913 4.2 0.5 7.65 -0.25 026 019 -250.41
2012/1/4 -0.42 0.00 -1.10 973 3.3 3.0 1.74 -0.14 0.18 0.18 -239.60
2012/1/5 -0.10 0.00 -0.70 976 2.8 2.5 2.69 -0.04 018 017 -231.97
2012/1/6 -0.19 0.20 -3.80 975 6.9 115 4.27 -0.01 031 018 -194.24
2012/1/7 -2.09 1.50 -550 66.0 5.4 2.5 1624 -002 025 031 -195.78
2012/1/8 1.66 4.70 -240 347 0.3 3.0 16119 -0.03 029 018 -212.78

2012/1/16 -1.27 3.40 -530 662 173 14 25.0 4.27 -0.22 007 0.16 -103.86
2012/1/21 -2.00 -0.90 -350 956 1.0 1 0.0 3.81 -0.73 -0.13 020 -172.46
2012/1/22 -0.67 0.00 -140 973 5.0 7 0.0 2.88 -029 -010 0.36 -170.22
2012/1/23 -2.86 -0.70 -440 963 140 9 0.0 2.51 -0.20 -0.14 0.08 -157.59
2012/1/24 -3.17 -0.60 -490 959 300 18 1.0 7.79 -0.20 -0.06 0.07 -156.86
2012/1/25 -4.00 -3.00 -480 956 0.0 15 0.5 10.05 -0.25 -0.14 -0.01 -157.37
2012/1/27 -2.96 -0.10 -5.00 943 3.0 2 9.5 1646 -044 -0.01 0.07 -152.39
2012/2/7 -0.85 0.20 -240  89.8 6.0 4 0.5 4.68 -0.15 -0.16 -0.09 -60.90
2012/2/8 -1.13 0.00 -3.80  96.8 3.0 3 0.0 3.26 -0.17 -0.17 -0.11 -50.41
2012/2/9 -2.43 -1.10 -4.70  96.2 1.0 1 0.0 9.49 -0.09 -0.16 -0.09 -42.93
2012/2/28 -1.67 0.10 -5.70 923 4.5 4 0.5 2.89 033 025 024 -195.01
2012/3/12 0.83 1.90 -0.20 978 213 20 42.0 1.06 040 1.01 112 -663.85
2012/3/13 0.00 1.10 -1.90 97.7 3.0 4 9.0 3.30 024 028 059 -384.41

(FAR KR : 2T TR
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FoF 2R Ly Rk REREET ST R

i
4 1-11. 2 ZHcF %::(SP2)2011 & 12 9 3 2012 & 3% 2 ¢ 4 4p M Sl 4
kg

p ¥ 2R RFE O BRME PHBER BZIFR O pEE X wES ¥E10

(©) (©) (C) (%) (cm) (mm)  umiayy) (C) () (C)
2012/1/16 -1.51 4.21 -6.75 87.0 10 20.6 0.85 1.33 294 3.01
2012/1/23 -1.88 -0.08 -2.99 97.8 9 0.0 0.56 0.33 1.83 1.50
2012/1/24 -2.27  -0.36 -3.56 97.4 6 0.0 0.48 0.31 1.79 1.46
2012/1/25 -3.07 -2.28 -3.66 97.3 17 0.0 2.33 0.37 1.76 1.45
2012/2/3 -1.32 -0.36 -2.03 98.1 1 0.0 0.22 0.38 1.56 1.29
2012/2/8 -0.42 0.13 -2.32 98.4 3 0.0 0.53 034 143 1.15
2012/2/9 -1.23 -0.10 -3.20 96.4 2 0.0 1.90 0.36 1.43 1.15
2012/2/28 -1.11 0.88 -5.24 98.3 13 3.4 0.47 0.26 1.58 1.29
2012/3/13 0.82 1.84 -0.69 99.8 4 21.8 0.63 0.69 254 2.22

% 1-12. =+ 4 F %#:(SP3)2011 & 12 ® £ 2012 & 3 % % 2 % i+ p M o33t 4

p o PR BRRE RO MEEBARFZFERELE PHE ¥R O#ESHELOLgEANE
(C) (©) (C) (cm) (mm)  (MIm”day™) (C)  (C) (C)  (m’day™)
2012/1/16 -0.71 897  -3.37  40.7 14.0 0.5 4.26 232 361 398 -750.00
2012/1/22 1.16 295 -0.84 87.0 1.0 205  3.91 212 264 266 -229.50
2012/1/23 -1.22 030 -2.71 842 3.0 0.0 2.87 1.00 186 214  -470.50
2012/1/24 -1.14 257  -2.35 917 14.0 6.0 5.68 0.96 164 187  -403.00
2012/1/25 -1.18 242  -329 722 6.0 3.0 13.86 091 1.64 183 -424.50
2012/2/8 0.73 338  -1.74 837 3.0 17.0  6.04 1.84 219 207 -128.70
2012/2/28 118 477  -217 754 5.0 9.5 2.12 151 230 254 -523.10
2012/2/29 449 10.33 283 682 2.0 9.0 5.71 231 264 232 -113.50
2012/3/13 255 6.93 108 887 2.0 105  8.07 3.18 348 327 -94.40

(FH %R 2T FTH)

% 1-13. W H E§ % :(SP4)2011 # 12 7 £ 2012 # 3 % 3 2 ¥ it 4p M Sdcsnit 4
p g 2R BRFE OBRME MHEER B2FAR OMKE O pHE O IF ORES FIEL
() () (C) (%) (cm) (mm)  umiayy) (C) () (C)

2012/1/16  1.25 5.72 -1.90 76.6 3 31.0 6.67 121 5.14 5.98
2012/1/23  -0.07 1.39 -1.27 96.2 3 9.5 6.69 0.62 3.29 4.15
2012/1/24  -0.10 3.28 -1.89 97.3 9 12.0 10.42 0.99 2.82 3.52
2012/1/25  -0.33 3.11 -1.80 91.3 5 11.0 16.12 0.35 2.49 3.30
2012/2/3 0.33 1.85 -0.66 97.0 1 55 5.63 1.13 3.49 3.99
2012/2/8 2.40 6.36 -0.52 95.2 3 9.0 13.90 3.66 4.48 4.53
2012/2/28  2.03 3.87 0.17 82.6 4 24.0 3.86 1.63 4.87 5.74
2012/3/13  3.59 7.53 0.39 93.0 1 19.5 11.75 4.63 5.85 6.29

(FAR KR : 2T TR
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2011/1/1 ~ 12/31 Cirque Soil Temperature

Observation vs. SSiB
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Abstract
[ Keyword] Shei-Pa National Park, Snow Runoff Model, Climate Change
1.Background

The rising temperature is the most direct effect to the ecosystem of
mountain regions caused by climate change. It may cause decline of
precipitation, increasing of runoff, rising of runoff coefficient, and reduction of
water conserving ability of soil in the cirque area. These phenomena could
affect the hydrologic and nutrient cycles, and water resources management.
This study simulates the hydrograph of runoff in the cirque area on different
scenarios via snowmelt model. The results show that the changing of runoff is
way larger than the changing of climate. This situation indicates that the
ecosystem itself can adapt to the extreme meteorology variation annually.
However, it’s still need to find some concrete evidences for depicting the
ecosystem whether it can adapt the climate change. The preliminary study
shows that the cirque area may face the problem of water shortage in the dry
season response to climate change. The authority administration could establish
water conservation facilities in proper region to avoid the effects to ecological
base flow of habitats in downstream area from water resources vanishing

rapidly.
2.Method and process

There are many environmental indices of each discipline, which have their
own suitability that can be applied in the research of watershed. These indices
often need to be considered with scales, time and space. The efficiency could
be amplified if the conservation of watershed is chosen wisely. This study
combines the snowmelt runoff model and satellite images to extract the area of
snow cover and simulate the changes of runoff hydrograph. Discussions of how
to create a water balance and the capability of water conservation vary under

the condition of climate change are made hence.

3.Important discoveries
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Normalized Difference Snow Index extracted from the satellite image in
winter can be combined with unsupervised classification to extract the area and
changes of snow coverage annually. Using this snowmelt runoff model, this
study can also simulate the changes of runoff hydrograph. The result shows that
the margin of annual changes is way larger than the long-term changes. There
is a trend that the runoff increases and the precipitation decreases under climate
change.

4.Prior recommendation

(1)Immediate feasible recommendation

The organizer : Shei-Pa National Park

The co-organizer : Department of Soil and Water Conservation, National
Chung Hsing University

Recommendation :

(A)Extract water conserving area from DEM and satellite images, construct
simple water conserving installations in proper zone with local materials. In
addition, deploy water tanks along the river band from upstream to downstream
in watershed of cirque area to build an ecological pond which is capable to
adjust water resources, supply drinking water of animals and maintain
biodiversity.

(B)The snow melt and surface flow kept by ecological pond can enter channel
by infiltration, which can extend the time for surface water concentrating into
river channel and stabilize the ecological base flow of habitats in downstream
area.

(C)There are two types of climate change adaption strategy.

(a)Adapt environment : In indulgent way. Disturbance from humankind is
free. Species would adapt to the environment change through
involving, succession. Competitions between species will make the one
suitable for survival.

(b)Against environment:

()Partially intervention : Help the specific specie to survive via

artificial ways partially.
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1.Extract water conserving area from DEM and satellite images,
construct simple water conserving installations in proper zone
with local materials. Build an ecological pond which is
capable to adjust water resources, supply drinking water of
animals and maintain biodiversity.

2.The snow melt and surface flow kept by ecological pond can
enter channel by infiltration, which can extend the time for
surface water concentrating into river channel and stabilize
the ecological base flow of habitats in downstream area.

(i) Strong intervention: Besides the partially intervention, which build
the suitable environment for habitation, the multiplication and
releasing of Oncorhynchus masou formosanus will be made
through artificial way to ensure the survival when the lack of
ecological base flow occurs in dry or cold season.

(ii)Complete intervention: Artificial multiplication is the only option
because of the habitat has been destroyed by climate change.

(2)Long-term recommendation

The organizer : Shei-Pa National Park

The co-organizer : Department of Soil and Water Conservation, National
Chung Hsing University

Recommendation :

(A)Classify the change of vegetation society in cirque area from satellite
image. Frequency of the investigation on eco-tongue species should be raised
to extract the dominant species in the cirque area. In addition, the affects to
respective species from environmental stress are analyzed to make conservation
institution comprehend the change of ecosystem in cirque area.

(B)Investigate growth and decline of ecosystem in cirque area and establish the
circulation of water and nutrition. Thus, the management of water resources

can be comprehended by the management institution.
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Abstract

[ key words) Syue Mountain, mycorrhiza, symbiosis, soil infiltration water

Mycorrhizal fungi and plant symbiosis are an important factor to maintain
the stability and succession of the forest ecosystem. This study investigated the
location along the Syue Mountains peak, from the Syue Mountain trailhead to
the cry of the slope along the line to do a survey of mycorrhizal species and
collection of ectomycorrhiza fruiting bodies back to the Research do strain
isolation. Another we investigated Qika hut altitude of 2150 m to cry slope
altitude of 2900 m between the Pinus taiwanensis, Pinus morrisonicola and
broadleaved mixed forest. We had separated mycorrhizal fungi to inoculate
with Pinus morrisonicola. In addition, the soil infiltration water collected in the
experimental plots in order to understand the dynamic of soil nutrients,
combined with the mutual relations of the mycorrhizal fungi, plants and soil
three to investigate the plant adaptability of the study. In this study, mycorrhizal
survey results show that the end of April this year, one after another in the Syue
Mountain trailhead to cry slope survey online ectomycorrhizal fungi fruiting
bodies appear to the type of the current cumulative total of 7 families, 12
species, including Amanita spp. Coltricia perennis , Cortinarius spp., Lactarius
hatsudake, Lycoperdon perlatum, Phylloporus bellus, Russula spp., Russula
emetica, Suillus bovines, Suillus pictus, Sarcodon imbricatus and Tylopilus spp..
It was investigating a total of 1066 fruiting bodies. We had separated
successfully the three kinds of ectomycorrhizal fungi to be Cortinarius spp.,
Lactarius hatsudake and Suillus bovinus. Pinus morrisonicola seedling
inoculated Lactarius hatsudake to be the highest (39.3 cm) in the pot
experiment. Mycorrhizal soil could increased soil pH in the soil infiltration
water analysis. The cation and anion of bare soil nutrients were higher than the
mycorrhizal soil. It was proved to gain more nutrients that mycorrhizae exist to
help vegetation in the acidic soil of Syue Mountain. The purpose of this study
was to understand the Syue Mountain area of ectomycorrhizal symbiosis, and

inoculate with the separation of ectomycorrhiza in experiment. It was also

34



understanding of ectomycorrhizal fungi on the vegetation of the co-benefits of
ectomycorrhizal in the Syue Mountains alpine ecologicala, but also getting a
grip on ecological functions and roles played by ectomycorrhiza.
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bovinus * #pH# % & 5.48 > 3% féLactarius hatsudake * #pHi#& % 55.16 > 3°
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TR 0 AT EREASAAMAL 0 2 HE>F £ B 1030-031% 2
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Ca(m.e./100g) 292 + 008 285 + 025 220 + 025 257 + 0.3
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AT E - 4&4Suillus bovinusz- # 3+ JE & % 30.10 ppm> A EE I3+ E &R 5
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£ 3-3. 2 vk Fike I ERR-KEKEZ LSRR (= ppm)
B % IE P pH CI NO; S0,*
T RE A 593 + 043 0.78 + 052 0.09 + 0.03 445 + 021
GIAEE: 551 + 0.19 0.78 + 0.34 0.10 + 0.08 4.74 + 0.26
R o 525 + 0.17 155 * 031 0.11 + 0.09 5.77 + 0.40
B A 758 + 019 050 + 0.29 0.06 + 0.03 3554 + 2.68
GIAEE: 6.10 + 0.47 0.64 + 025 0.11 + 0.03 19.58 + 4.75
R o 598 + 035 0.77 + 051 0.10 + 0.04 2561 + 4.62
iAo BEES 18 BRBLHL TIOE
% 3-4. 2 Lok d FIHRE 2 RBR-RERIER (F = ppm)
B %I P K* Na* ca® Mg** NH,"
X 2R R 240 + 217 024 + 002 005 + 0.02 0.02 £+ 0.01 1.20 + 0.30
A1t 099 £ 011 045 + 007 035 =+ 0.08 022 + 0.03 0.13 * 0.08
Ak 3 247 + 010 059 + 007 084 + 0.07 028 + 0.04 0.24 + 0.03
BB "E 063 + 0.19 560 £ 014 19.04 + 094 6.50 + 0.26 0.12 + 0.08
“];;z]'”%—i'iiﬁ; 1.71 + 036 2.07 + 038 353 *+ 094 185 + 0.44 -*
Ak 3 340 + 0.11 264 £ 050 545 + 0.34 238 + 0.12 0.33 + 0.03

il F- REEL ISREBEEHLTIOE 24 3T AR L KKRERZ R
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Abstract

[ key words] Mt. Shei, alpine ecosystem, seed plant, phenology

In alpine area which is a particular ecosystem provide an extreme
environment conditions to plants and animals. For instance, alpine areas have
low temperature, high ultraviolet radiation and snow which are more restricted
than low elevation areas. Climate changes have become a mainstream to
discussion, especially the impact on global warming. Due to the average
temperature ascent effects on ecosystem in general, the alpine vegetation is
under serious threaten. The alpine plants are bound to change their strategy of
survival. Vegetation in the alpine zone exhibits a characteristic adaptation to the
environment. And the phenology of alpine species is a way to research historic,
current climate changes and repercussion. We observed plants to understanding
when species grow in bud, tender, mature and falling and the mechanism of
breeding. We had surveyed 31 sample lines and appointed 43 individuals in the
phenology of seed plant from trailhead (alt. 2,140 m) to mountain peak (alt.
3,886 m) at Mt. Shei and recorded 181 species. In July, the alpine plant had
more flowering than other month, especially the endemic and rare plant, like
As. takasagomontanus, Eu. nankotaizanensis and Ge. itzershanensis, also had
blooming. The record from May to August had being born 114 species. With
the elevation ascent, the blooming time of plants had differences. For example,
the beginning time of Adenophora morrisonensis, Ve. morrisonicola, Ge.
davidii var .formosana and Hypericum nagasawai flowering time was earlier
with the lower altitude. However, the fruit of alpine plants had not changed
bearing time with the altitude in Mt. Shei.

In this study, we combined the climate changes to analyze and discussion
about the trend of plant phenology. The strategy of alpine species existence
may give some information between alpine ecosystem and the environment of

climate changes to preserve these alpine species resource in further.
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%(3,250-4,200 m)iA g P FI o fEF 2 R F R BE F T g B 4p
@,agigéiﬂ’Kﬂiéﬁﬁiﬁiiﬂ%{é%ﬁﬂ’ﬂﬁii
B B (Korner,2003) » &% LA f& 47 > F - HE G KRB of
& #* (Liliaceae) =7 @ & /& (Lilium) - é;%“ &3 (Malanthemum) ~ A
(Dipsacaceae) s+l & § /i (Scabiosa) & » iz 48 5 fT ALK 0 € HE R {
beATR 0 H A R F e a & Bt 20 IR g2l 2 14 (KOrner, 2003) o

2. fitr 2 =iz
o Pl TR R R D TREE R ’m_)*;i{r’v'offﬂﬂ,—w £ b
25T+ (KOrner, 2003) » & L4 f5 kehd T IRE > LA i 4 £ gl
FlF S oot TR B2 2 WR SRS Y A4 RS R
s £ F(F) ¥ i3l * 3R - p= 8 (Korner, 2003) -
D3 HPREE: ARt I EF LR DR ER (s 6
Carexfri ¥ % B Luzulasiie ) o
QP R A2 L FTAFEDRE Tt s F RA BPoahie ) -
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B)aL B =) 1 A L F RS LR (403t A § Polygonumshie
) -

BAKE R RESA LA Rl S - s 28 52(2007)
TELRFEFBE S FEEL P AL RS T AREFRTR
SRR AR R B 050 (80 LB e
LR MR AR R E R A SN g

F

FIERfoiB 2(1983)iF L L2 3 A A R 2 7 F]F 0 5 o7
2B R E X Lt;’o%;‘fi/?%ﬁ%‘i?l R R~ RAE %éiiﬁﬁﬂi AT
B o ARPRBEFIRRF]F PRI ARG BIEREL -
B2 G (1990)> 3 oL B R BISSEEE 4 X 2 A M ,]*Fa #mféz e ea
MG GRS SEEFEARNAFRTY uBELBY 216
1 pl4e% v X ¥ % (Fragaria hayatai) 4 i# /% #£2,600-3,800 m » *% & p ¥ 23
B E 4 (2,600 M)e B s w4 E 133500 m) R G OB R g o R
77(2006)F 7 £ = 4 Fg(Rhododendron oldhamii) 2. B 7= 403% » H B4k & 3
TP ME HDEFRERELT S TH AL S7-102 hf kA LFHB KR
o gEidpd 2-50 @ 27-100 - B ® 4 F(2008)47 1 P 2 Lo (Prunus
transarisanensis)if i@ 5 M BRI FAABE 4P L L L2 B
HflH p 8L (7% 42,200 m) ~ & (7% 442,000 m) ~ # B B 3-(;% $£1,800 m)
2 LRk T (5342,100m) > SEETFLLLBEREH EEFANR DA
4 {4 - Sandring et al.(2007)7 3 & 3+ % /& (Arabidopsis) e = >+ & Life it &
7R ATEDOTIER Y o R A BKE SR (Norway)Spiterstulengi+~ #
&2 F(61°38°N 8°24°E » /% 441,106 m) » % 33 £ (Sweden)Stubbsands # £
I %7 T 5.(63°58° 18°17° » /20 m) » & & &7 2000-2002-F & § L i 15 3=
FEHTHER IR L T 5 o S AP TR L ko
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PHERFOFBEP 22 LA HELR p 2L LT 42(7% 442,140
masd =+ L8y 8% =224 LR -2 AR BT LAME(E
$43,886m) > B4 A K 51746 M o PR & 5 B 4oBl4-1 o

AFTAEZALZITRARB ISP FLALFY > GREBAE D ER

S

CERBRAEELEL o F L L - e
1 = -2 A R-B B RN G A

Bo  BlEA-ZLAEIETREF SRR EB(RI4&L)(F 255

W4-1. LI LRAHFELFL RFFATLE -
(FHXR: Z2HRARDFIRE)

w
SRy
ST

FpMr A(L95T)H L B 5 F A8 2T REEFLRF EFAC)
BRMSEBEREB 4 E23 52 A FRETALAZ A AH G
(DAC’ra’: mm %% >& 44k &2 H534%2000mm+ 5 (2)AC ra’: 4
Mo E WML LA LEF LEE i AR HA3000m oo 2 R
LR

2l

y

\

Bl RREF RET L EHTLAECAR BT ARG R RPIOF
R BEE976)F 1 3 Lt E (75343,850 m)F ixELBIFAH RS
Lo daE (G5 343,886 M) 3EE B K4-6 C2 B~ & 5K # 52,800-3,100 mm
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GHLZHRFEFLF L L LFESAT Y LIE{r iR 22(2010) 04
FAp e A2 LB RKBEABF Rk ARG I M F R H
B 2 Atk A4 LA R A AHRF 220094107 12012
5% o B 32 MF R & P T a5 BAcHl4-2

b — S IR
2 - = =X
s BURRRR
101 [
8_
S
B
BE 4
2- : '
Y iy, v
0 - \‘ Py \ ! g \,//
A
2 4 \";/
Sep N;)v JE’lh M'ar M'ay J'ul St'ap N;)v J;n M'ar M'ay .]'ul St'ap N;)v J;n M'ar M'ay
2009 2010 2011 012
m42 ﬁ\llb’?plijﬁl 'xtl.q\#‘%llul 1'[/0
(FH %R - GBSk 22 - 2010)
4, B FE 3R
/F—ZI;Z Fe P2 5;‘%,«6 RN f}ﬁ“gpy 7 IR %9 oh® L L%

EREE T F R R #ﬁ&;;fﬁﬁ%& K&EE’Wiﬁéu
M2 FHED B0 ARE M A2 KR SR (S 0 1976 ;

BT P (2000) te 2 b A A+ (24219 km) ~ (44 km) ~
b (7.0km) ~ 2 FR(B.9km) 2 Bl 5 (9.5km)k & 4 4R R g AL B R B
o0 9TH RS HEpH Y S REE

(E)EFFiEa i

FE AR CHEFES RS R B AR S Su(1984) #-4
AP AR R RS EETF 2 f%‘“@% ¥ 2L AMART A
4 BHEFED > BRI FI ML R LEFET SR B2 2
AR R AEEF PR iﬁ%‘tq‘%ﬁ_ﬁr% 4-1 #757 » H @ L 454k
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FHRAFTRREEFARS > LR BREHT A L 240 24244-89k 5
FATE BRFBLIILHES FLE RS FIAAEF IR
8.9-9.8K 2 4144 BEIAEL L AL 0 HRA P BRI o

% 42 (2010)* 2 LA MG ED AR E R 0 AT EE
BARBER L EY L BRI 2L AEFBEERR o 2011 &5
DA AR A GRS TP F 2012 & 3120 > &P 1 iR 1=
BB ERFEEEREIL FERRTY > 2Bt A2 B ¥
- EREPUEFE R RELSRI AT LR FRETY I EENR
i 30% b L .

241 T LAEHE R FEEZEHEF LA (Su,1984)

T B 2 AzM (km) b3 (m) Ell

*bﬁ&% B 5 K-a i 9.8-10.9  3,600-3,886 NN i B ANTE Y -
LR ZA 4 LB R 4.4-98  3,050-3600 A#AY 2 LFEA S F L

ﬁ%e#ﬁ% =4 LE-w 2.0-44  2510-3,050 S XL ST

AR d A Fobv-= 4 i 0.0-2.0 2,140-2,510 FH-_EP L85 Y

(FHL 4k Su,1984)
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P42 (2010)3% & T LA E S AEAR 0 IR E AP & 4T
FL2A6 50148 > e h do k420 FL R B AT 0 BT HE AP S BB §
w104 4cBl4-30d 53 kAL F F £ ~F(Gramineae) ~ fiF £
(Orchidaceae) ~ * & #* (Ranunculaceae) ~ 7 % #! (Cyperaceae) ~ % * #*

(Caprifoliaceae) ~ 1+ fg 1= #* (Ericaceae) ~ % %-#*(Scrophulariaceae) ~ 7. 2 ¥
#*(Saxifragaceae) °

£4-2 LA EHE R F B AG

£ % il
S R 4 8 11
e b 68 192 387
3+ Ew$ 7 46 103
K 79 246 501
(FH Kk 4> - 2010)
60 -
50 -
40 -
o
¥ 30
;57
20 A1
10 A
0 - : o s g
ioE A W2 X o ® 2
(A S T R S A A
7fsl 7f;L 7fsl 7f;L ﬁ;i 'f‘:: ﬁ;i _v?‘
7};4 ,TJ.

W43 2L ERHES R LS BRI S hD 10 LR Fo
(FH %k s> > 2010)

FE g ATRLRAE 4 £ ABFL 125 R 1T 150 & 44T fEdr 2f AR50 -
B E 1438410414748 « B 5 5 S 1TR2146(%4-3) - 4 & 7|
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¥ oAb 5 £335193F 12448 0 i A g = 2 £ 1042162448 0 £ = 3
;giﬁ%#l%ﬂﬂ@%ﬁnﬁu)ﬂsiﬁﬁﬁiﬁ%#S%G%%ﬂ%¢®°

£4-3 2 La S E2012% 43120 BB BIFRG 4

#* i3 fa

S i 2 4 5
i 38 104 147
3 E 4 5 17 21
3t 45 125 173

(FH IR 275 T

% 4-4. T 03 S E 20128 303-120 7 4 K A4 fARR St
S ErEFF L i Bt

BB B B P B B P B

N 0 0 0 27 75 102 5 17 21 33 93 124
A ?* %A 0 0 0 5 6 9 0 0 0 5 6 9
B A 1 1 1 9 15 23 0 0 0 10 16 24
5 A 2 4 4 9 12 13 0 0 0 10 15 16

(FH R : 225 TR

LAEEF S LS 1 F B 5 £ 3648108 0 M1 2 i F 2 £
3141698548 » £ = 5 18R ¢ & £ 2841536378 0 F LfEHEF A £ 24
FL43 4876 (% 4-5) -

£4-5. 3% MAHF2012E 233127 3 BREET 5 & 4 £ UMY

WAl AfEA N 5~ gy

e P b B P W B P b B P b B bR
BEHEHF 20 36 41 O 0 0 4 6 6 1 1 1 24 43 48
A 29 064 77 3 3 3 7 10 13 3 4 4 36 81 98

#1452 4 HF 21 48 58 3 4 5 4 9 12 7 8 8 31 69 85
R e %3 21 39 45 3 4 5 2 7 8 5 5 5 28 53 63

FH IR 27 T

BB AP NG AR 25 5 5 0 & 5§ f (Rosaceae)1448 > £ =&
S BB E P ufilcdoRld-4 o LEFES DR Pk S o
%#ﬁ%%@¢&ﬁw§ﬁﬁ%ﬂf%ﬁﬁ’flﬁzw#ﬁ&m¢’ﬁ
AEERL L B L EY 2 2412 L 3 i (Cruciferae) 4 144k F S FL
2 A PR R R R AR S R L R FRTCA -
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B EFR U H SFER R BT R
BEfSFR BT L rEEH BB
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W 4-5 203 #RHF L EEFRRES BYPFAEL -
(FHR KR : 22T TH)
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#ﬁ7ﬁ”ﬁ5wM%ﬁMﬁ’Ué591ﬁéﬁé’%ﬂmbﬁm
#* (Liliaceae) ~ 7. B 3 #L ~ ¥#r ¥ ¥ 4 (Onagraceae) ~ & jc#* ~ %75 4
(Umbelliferag) £ & 4 ; stz 5§ ¢ ﬂ:ﬁ’%fmﬁﬁwﬁiﬁ%’/yéﬁ
(Berberis) ~ = & & (Ranunculus) ~ #sv ¥ 4 (Potentilla) ~ 2 * & (Lonicera)
s F3LAETEF LT M »&r#a\;fi ~ g #*(Cupressaceae) ~ # #rft ~ #&
il fl(Fagaceae) ¥ te.4~ ; % 4 5 ‘= ¢ 1548 > 40§ £ F fh(Pedicularis) ~ % 7
% (Dianthus)tg 4~ > 2 3 L& % (Primula miyabeana) ~ 4 ¢ % & (Veratrum
formosanum) - & & /4 -k Jfr-(Pilea aguarum ssp. brevicornuta) ~ % % £ & % 2
(Taxillus lonicerifolius var. Ionicerifolius) F%55%¢ 134 wwu i
(Herminium lanceum) - = # (Coeloglossum viride) ~ & F 4 b7
(Platanthera mandarinorum ssp. pachyglossa) ~ [l £ 7 #+ 7 (Galium
formosense) ~ #43 ¥ # A (Symplocos stellaris) % ; &> 5 F% ¢ 1148 4r
75 %% (Adenophora) & = - # 2 L4 *%2(Ge. arisanensis) ~ & # 4 "% (Ge.

davidii var. formosana) ~ zx 33 % (Cynoglossum furcatum) ~ 2 L L § & o

4
.
(151
-

]

o)
%

X
n

W46 ZLIERHER2FET RBRUESTFHES HFH 0 o
(FR Xk 225 FTH)
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() EF R iF i
1L 2L AHEr2RBFHESF LB TTF

FLAMAHE R TS BEA T T THTE L PAESE > THEY
677 > 167 ks LB HF MR 5 7 7 108 (W 4-7) > 11 7 15 ik
WERAAE PN RRE 0 D 12 7 2 gl AR 24 RAY 5 &
AE AT EAESFTHEY 6T > a EAE F AP E Y 2056 7 (F
4-8 ~ ] 4-9) -

130 1
120 A
110 A
100 A
90 -
80 -
70 A
60 -
50 A

ik (18)

40
30 A
20 A
10 A

0 T T T T T T T T T T

Feb  Mar Apr May Jun Jul Aug Sep Oct Nov De
W 4-7. 2 LA 2012 & 3-12 7 038 2 B i 4 fadke
(FR LR 7% FTH)

o

90 A
& EEN March
80 = e April
/1 May
70 A B June
i [ ] July
60 N- S=S] August
. B September
= \ [/ October
3\3 50 -~ M \ E== November
\
¥ 40 - \
3 :
X 30 o N
\
20 | \ ,,
\
10 o N[N |
o NEIRE 2 2 Bl B
o | (BN H Al B ml= Al [BELNENS Al [ ]—

A Mgaﬂx 5& %
W48 ZLai#shiF2012# 3123 32 EYHHEI BiEHfalk-
(FHRXR: 225 FTH)
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90 1 —e— i At
80 A
70 4

~ 60 o

S

& 50 -

‘ﬁ 40 -

Wl

* 30 o
20 H
10 +
(0]

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

W49 T Li#Hhsf 20124# 3129 3 2 LTI BITH BB 5

(FH IR 2L TH)

- P ROTTHER MG LIIBY 2E>123B 7 55 (B
4-10) » EFCH S o fl ~ AL S PR 0 2 e AL S 4L
FoBEFIN 0 KTV S B - 2P E i (Goodyera nankoensis) % 21
FAoTHGLBE Y LTI ES iR E S B L A 3 (Mazus alpinus)
2 i) 5K % (Eu. transmorrisonensis) ~ & % (Myriactis humilis) ~ — < §

(Solidago virgaurea var. leiocarpa) ~ 7 & % (Ixeridium laevigatum) ~ " g #+ %

(Po. chinense) ~ 2. . & 3+ % (Ar. lyrata ssp. kamtschatica) ~ f# 2 . % * (Lo.
60 -
50 -
40

30 o

T 1k (18)

20

10 4

1 2 3 4 5 6 7 8 9
THER (B?)

(FH &R 25 TR
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o]

LB AEED A

acuminata) % 15 > L E 6B v F > HY R B LFHEZ R LT

AT EFBREEFHEIT OB o

SEpEFFE LR G LMY L E G R OL S A
(Pieris taiwanensis) > ** 2 7 HFEH F ~F 2 FR L% > A pfL il
(Juniperus formosana)% * .l [f]4p (Ju. squamata)f|*+4 * ~6 * ~8 7 ~11
PRREAEBR BHELH LA AP ME o

AL TR A S (e 40 B PR S TR AT
(B 411) » EHRE EP 25 FILFY g 53 RBEA 354
‘| B4+ (Berberidaceae) ~ A & 3 f* (Pyrolaceae) ~ >4 ~ & ¥4 ~ FER I
(Oxalidaceae) ~ 1 #rf4 ~ F e 3 5 I RBEFEY WL AINFTEF T

FREAL L F ALY
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BB 7 (4) — ——
=0 —————
BB E449) 4*
7 ER) ———
R0 e ——
) s

£ 2 4(3) ———
%75 41(5)  —
% % £1(6) —*7
BT (3) ——
Fe 7 TEFL(4) C —
5§ 5(4) e ———
i 4(25) ———
578 £1(6) —|—7

1» 2% 3% 4% 5% 6 7 81 9r 0% 11 127
W 4-11. 2 Lagmpig 2012 & 3-12 % § AP o
HIPNBIREN AR WAL FAR T RERIPPRF TR AK
>60%2 F - - RERZ BT fAdkd S Y o
(FHR KR 22 E FTH)
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2. A PREFEF S LB TP E
R #ﬁ&ﬁ#*ﬁéiﬁwwrﬂpﬂﬁﬁhv1%%%%,
ﬁ};«g:ﬂ 67g(m412) R*ﬂﬁé? 1“”&‘:‘%'&\-"@4134@4170

70 A
-@- & LjEEY
—O— LkF
601 ~W- T
5 L ek g
ol
N
g
ol
5740 A
NS
30 A
20 A
10 A
0

Feb Mar Apr May Jun Jlul ALI.Ig Sep Oct Nov Dec
W4-12. 2 L3 % HE 20124 3-12% 3 REFEFEHFET B EH ko
(FH % *F g TR

FLEHAN 5 V£ 4 BT 54 e(Salix
taiwanalpina) ~ 3 . & §§ (Rh. pseudochrysanthum) -~ % .1 -] i (Be.
morrisonensis)# fr 2 Lige % 5 6-7 " B fvprfak b A w5 3143040 '
fg %31 10 ¥ @ 2 & - 5 X L L & ¥ (Picris hieracioides subsp.
morrisonensis)% . LiLiE § 0 11 P E AR (B 4-13) -

AAARF 224 1A 3 T 0 T F WG £ 84 42 (Abies kawakamii)l
ﬁy67H@ﬁ#ﬁ&¢¢%s&ﬁnwﬁn%¢T%iﬂ—53@’
PR LA S AR+ 2 £ 5% (Se. nemorensis var. dentatus) - 12 ? & i+
fAE 7~ (R 4-14) -

APHRFA P 2 XA 3T BT EF ASLERT L 2 FSH
# L ¥7(Sa. fulvopubescens) ~ f@ 2 L 2 % 2 R B LiFe e, 6-7 7 B o4 fd A
P L 6359 e TR S 3 AR T LU B
HFE2R 5127 gy E# -(H 4-15) -
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BUZPHRF I VRN OPFART SR LAY LB
(Vaccinium japonicum var. lasiostemon) ~ & & 5 % A ~ % = 7 (Vi
mandshurica)~ % 4 & 3 (Vi. formosana)~# =+ #r~ A 3 £ (Polygala japonica)-
P2 LA 2 Ao X 1 % (Po. matsumurae var. pilosa) > 6-7 * B =4 fa b §
Hulh 50 &5l B Ngfs TR 11 7 5 7 fE 0 548 Y 4 % (Hedera
rhombea var. formosana )~ & L' v IR & A5 7~ R Ld f7 (As. lasiocladus)
- % £ F % ~ LR (Po.yunnanense) ~ 7 2 LiFE %5 12 0 & b B R 1 ()
4-16) o

HikF P A 3 22T EG 10 #EF T 5 & 7% 3 & (Arisaema
consanguineum) ~ & R X~ RV B A S LR KT
E”‘§$E¥«%’E%(I
aculeatiflorus)z =< %X ¥ >6-7 " By s 5 A W5 36294 %
BTED LY S 6 F 2Ll E S IIE R s - KR

EER2 VAL 120 g0 (R 4-17) -

. adenothrix) ~ ] = & 49 + (Rubus taitoensis var.

éigyd@swﬁﬁﬁgﬁﬁMMBWE¢w’$¢ﬁ%%@fii
A 24 R X AT 5100 72 Sh 2T HEET o EA
Eﬁ%ﬁﬁﬁ575’65 SERFAFBET AU X AES 3110
6 5B SOl PFBET  AFTEARF TP I1L? 6 SR 4P
Eo AR D YL1L Y 6T Sh S THERT & A 8 36
P30 250 R 2FBBET M2 T X Ay TS 3110 5 7
P ik BIFERT ATEAESFTH G511 T S h S A5
B @Ayt 3112 »6-7 2 555 105 BRI &4y T84
310% » 67 G AR WHRF P AEX A =P 3117 - 67
Ph S 2BF BB AT EAMES TN GLAT T SRS SHER T
AL TR L 3T 1467 kS 10FMERE T A TH K 4-10
RS WA T 1R

EREIFATD LR RN 0R 4200 3 LEEFIFDLEARY
1-4 %% > 1B RIS AV HRFEHERAYL-8BE » 11235

£ ik RE K ISR 2 K % I £ @& ¥ (Arenaria subpilosa)6 &
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W42, 2 LARNHE IR L&
*g i LR 4

R+
1. Pinaceae a4+

*1. Abies kawakamii (Hayata) Ilto & /.4 42
2. Picea morrisonicola Hayata % /% Z 47
3. Pinus morrisonicola Hayata % %7 #

*4. Pinus taiwanensis Hayata % /- #

*5. Tsuga chinensis (Franchet) Pritz. ex Diels var. formosana (Hayata) Li &

Keng % #4842

2. Cupressaceae 4 #*
6. Chamaecyparis formosensis Matsum. ‘= %ﬁ
*7. Juniperus formosana Hayata 1l4p

*8. Juniperus squamata Buch.-Ham. apud Lamb. % .1/ [f]4g

FrEEpy
3. Myriaceae 1§ t+ #*
9. Myrica rubra (Lour.) Sieb. & Zucc. 1§

4. Salicaceae 1§ ¥#r#t
*10. Salix fulvopubescens Hayata 4%+ v
*11. Salix taiwanalpina Kimura 4 /4 .1 -

5. Betulaceae & F
*12. Alnus formosana (Burkill ex Forbes & Hemsl.) Makino 4 % 7 1§

6. Fagaceae &l
*13. Cyclobalanopsis stenophylloides (Hayata) Kudo & Masam. ex Kudo
REF L
*14. Pasania hancei (Benth.) Schottky var. ternaticupula (Hayata) Liao =
ozt
*15. Quercus spinosa A. David ex Fr. j& £ % 1

4-46



FrE ZLEFEFFEANRZAY

7. Urticaceae & Jj#*
16. Elatostema trilobulatum (Hayata) Yamazaki 72 ¥ ## %
*17. Pilea aquarum Dunn subsp. brevicornuta (Hayata) C. J. Chen & & /4
18. Urtica thunbergiana Sieb. & Zucc. 2 X 3%

8. Loranthaceae % % # #
*19. Taxillus lonicerifolius (Hayata) Chiu var. lonicerifolius 2 % 3 % % 4

9. Polygonaceae % #*
*20. Polygonum chinense L. * A #* &
*21. Polygonum filicaule Wall. ex Meisn. & .1 %
*22. Polygonum pilushanense Liu & Ou £ 4% .1 §
*23. Polygonum yunnanense Leveille 7.+

10. Caryophyllaceae % 5 #*

*24. Arenaria subpilosa (Hayata) Ohwi I £ & & 3

*25. Cerastium trigynum Vill. var. morrisonense (Hayata) Hayata .., % &

*26. Cucubalus baccifer L. Jjj 5% &

*27. Dianthus pygmaeus Hayata .. % #
28. Dianthus superbus var. longicalycinus L. & & ¥ #

*29. Dianthus superbus L. var. taiwanensis (Masam.) Liu & Ying & # ¥ &

*30. Silene morrison-montana (Hayata) Ohwi & Ohashi £ 1. Jiigs 5 &
31. Stellaria media (L.) Vill. % &

32. Stellaria saxatilis Buch.-Ham. g f=% &

11. Trochodendraceae & 4§ #f*
*33. Trochodendron aralioides Sieb. & Zucc. Z ¥

12. Ranunculaceae = &4
34. Aconitum fukutomei Hayata 4 /% & ¢
*35. Anemone stolonifera Maxim. — { 4= 4L i~
36. Clematis henryi Oliv. % ] <485 i
*37. Clematis montana Buch.-Ham. ex DC. ‘&:zf i
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38. Clematis parviloba Gard. ex Champ. subsp. bartlettii (Yamamoto) Yang
& Huang = <43
*39. Ranunculus formosa-montanus Ohwi % % £ &
*40. Ranunculus taisanensis Hayata A 3+ &
*41. Thalictrum urbaini Hayata & < g 3%

13. Berberidaceae -] B4
*42. Berberis kawakamii Hayata '} =]

B

*43. Berberis morrisonensis Hayata % .Li-]:

14. Actinidiaceae  JFE &+

44. Actinidia chinensis Planch. var. setosa Li 4 # % ¢

15. Theaceae % #*
45. Eurya crenatifolia (Yamamoto) Kobuski i *
46. Eurya glaberrima Hayata & 1144 *
47. Eurya loquaiana Dunn =~ ‘mi< 45

16. Clusiaceae (Guttiferae) £ ¢4+

*48. Hypericum nagasawai Hayata 3. . & &Y

17. Brassicaceae (Cruciferae) -+ 3 =4t
49. Arabis gemmifera (Matsumura) Makino ex Hara # 5 =+ &
*50. Arabis lyrata L. subsp. kamtschatica (Fisch. ex DC.) H Iten LS

A

U
*51. Arabis serrata Franch. & Sav. # £ £+ »
*52. Barbarea taiwaniana Ohwi & # .l & ;{S
53. Capsella bursa-pastoris (L.) Medic. 3
*54. Draba sekiyana Ohwi & 4 .1 3%

18. Crassulaceae # = #*

*55. Hylotelephium subcapitatum (Hayata) Ohba &7 ~ ¥
*56. Sedum erythrospermum Hayata =+ @ ® 3~
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Sedum morrisonense Hayata 3 . @ ® %~

19. Saxifragaceae % B ¥ #

*58.
*50.
*60.

61.
*62.
*63.
*64.

Astilbe longicarpa (Hayata) Hayata % #7%#

Chrysosplenium hebetatum Ohwi  + 7 J 2P pri

Deutzia pulchra Vidal + # &%

Hydrangea aspera D. Don % @i 3 2k

Hydrangea integrifolia Hayata ex Matsum. & Hayata * < &zf
Parnassia palustris L. % =%

Ribes formosanum Hayata % % % &+

20. Pittosporaceae % ff #*

65.

Pittosporum illicioides Makino  #x % /&

21. Rosaceae  § ficf*

66.
*67.
*68.
*69.
*70.
*T1.

72.
*73.
*74.
*75.
*76.
*T7.
*78.

*79.
*80.
*81.
*82.

83.

Cotoneaster konishii Hayata & %4 3= iz

Fragaria hayatai Makino % # 3 %

Photinia niitakayamensis Hayata 2. .l i) 4

Potentilla leuconota D. Don 3 . & §&

Potentilla matsumurae Th. Wolf. var. pilosa Koidz. & =< % 1 ¥
Potentilla tugitakensis Masam. £ Jdigsv ¥

Prunus transarisanensis Hayata [ 2 .Li{&

Rosa sericea Lindl. var. morrisonensis (Hayata) Masam. 1. .1 & }
Rosa transmorrisonensis Hayata & .l & fic

Rubus pectinellus Maxim.  §] & % %

Rubus pungens Camb. var. oldhamii (Miq.) Maxim. = {1 439+
Rubus rolfei Vidal 3. 1 & 49+

Rubus taitoensis Hayata var. aculeatiflorus (Hayata) H. Ohashi & Hsieh
P-4+

Rubus trianthus Focke =%t 49+
Sibbaldia procumbens L. 7 &%
Sorbus randaiensis (Hayata) Koidz. & ~ f~#
Spiraea hayatana Li B &4 §

Spiraea prunifolia Sieb. & Zucc. var. pseudoprunifolia (Hayata) Li %
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22. Oxalidaceae ﬁ’rig?? o
*84. Oxalis acetocella L. ssp. griffinthii (Edgew. & Hook f.) Hara var.
formosana (Terao) Huang & Huang % 8.1 ﬁ_T’rfFfe 3
*85. Oxalis acetocella L. ssp. taemoni (Yamamoto) Huang & Huang + % «
S

23. Geraniaceae #5%+ 2u #*

*86. Geranium hayatanum Ohwi % » < 3 £ &

24. Polygalaceae i & #*

P

*87. Polygala japonica Houtt. A =+ 4

25. Aceraceae  AHft
88. Acer morrisonense Hayata & ‘= ¥Epk

26. Aquifoliaceae  * F #*
89. llex bioritsensis Hayata % & * #
90. llex pedunculosa Miq. %)% *

27. Celastraceae  fF+ #*
91. Celastrus kusanoi Hayata * # & ¢ &
92. Microtropis fokienensis Dunn  4g:& # fiF

28. Rhamnaceae & % #*
93. Rhamnus crenata Sieb. & Zucc. 45 # &

do

29. Thymelaeaceae 34 4 #*
94. Daphne morrisonesis Chang % .Liz8 3

30. Elaeagnaceae #* #g + #*
*05. Elaeagnus thunbergii Serv. 2% &% 45 +
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31. Violaceae ¥ ¥ #*
*96. Viola adenothrix Hayata & # ¥ ¥
97. Viola adenothrix Hayata var. tsugitakaensis (Masam.) Wang & Huang £

%

S
*08. Viola bifloraL. #+ ¥ ¥
*99, Viola formosana Hayata 4 /% & 3
*100. Viola mandshurica W. Becker  # <3« =
*101. Viola senzanensis Hayata <« . & 3

102. Viola shinchikuensis Yamamoto #7+ ¥ ¥

32. Onagraceae {ri ¥ #*
*103. Circaea alpina L. subsp. imaicola (Asch. & Mag.) Kitam. % .l & 3%

a2

3
*104. Epilobium amurense Hausskn. 2 d<izfrf %
*105. Epilobium hohuanense Ying ex Chen, Hoch & Raven & griri &
106. Epilobium taiwanianum Chen, Hoch & Raven % ##rf 3
33. Araliaceae I ‘vt
*107. Aralia bipinnata Blanco % v {& 4
*108. Hedera rhombea (Miq.) Bean var. formosana (Nakai) Li % %% % %

34. Apiaceae (umbelliferag) %24+
*109. Angelica morrisonicola Hayata . . % ETT?
*110. Conioselinum morrisonense Hayata 3. i %% 43 3~
*111. Hydrocotyle setulosa Hayata # 2 .1 % & %
*112. Oreomyrrhis involucrata Hayata . & 4

*113. Pimpinella niitakayamensis Hayata 2. .l &

35. Pyrolaceae AL Ei 3
*114. Cheilotheca humilis (D. Don) H. Keng "k &
115. Chimaphila japonica Mig. p &€ * ¥
*116. Moneses uniflora (L.) A. Gray H </ B 3
*117. Monotropa hypopithys L. 4% 1~

*118. Pyrola morrisonensis (Hayata) Hayata % i j g% 3
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36. Ericaceae  # f§ i #*

*119. Gaultheria itoana Hayata & v ZRAF
120. Gaultheria cumingiana Vidal ¢ zR#t

*121. Lyonia ovalifolia (Wall.) Drude = %

*122. Pieris taiwanensis Hayata % # 5 fs ~

*123. Rhododendron noriakianum T. Suzuki ‘o ¥ 4 §§
124. Rhododendron oldhamii Maxim. £ =+ 4§

*125. Rhododendron pseudochrysanthum Hayata 3 .1 §§

*126. Rhododendron rubropilosum Hayata ‘=~ 4 f§

*127. Rhododendron rubropilosum Hayata var. taiwanalpinum (Ohwi) S. Y.

Lu, YuenP. Yang & Y. H. Tseng % 4% L #F3

128. Vaccinium bracteatum Thunb. 3 <7

*129. Vaccinium japonicum Mig. var. lasiostemon Hayata = & i

T

37. Primulaceae 3% % -+

*130. Primula miyabeana Ito & Kawakami % Lg%

38. Symplocaceae % * F*
*131. Symplocos stellaris Brand 43 £ % 4
*132. Symplocos formosana Brand % /# %

39. Gentianaceae ¢ "&£ 7L
*133. Gentiana arisanensis Hayata ¢ 2 L3¢ %%
*134. Gentiana itzershanensis T. S. Liu & Chiu C. Kuo & % .Li < 7%
*135. Gentiana davidii Franch. var. formosana (Hayata) T. N. Ho & 8%+ %%
*136. Swertia macrosperma (C. B. Clarke) C. B. Clarke &~ § %
*137. Tripterospermum lanceolatum (Hayata) Hara ex Satake 2. . % 25 %
*138. Tripterospermum luzonense (Vidal) J. Murata & L g b

40. Rubiaceae & ¥ #*

*139. Galium formosense Ohwi ] § 7& 77
*140. Rubia lanceolata Hayata £ & %
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41. Boraginaceae ¥ & f
*141. Cynoglossum furcatum Wallich  zx38 %

*142. Trigonotis nankotaizanensis (Sasaki) Masam. & Ohwi ex Masam. =

R o

42. Labiatae (Lamiaceae) f= 24
*143. Clinopodium chinense (Benth.) Kuntze & #% %
*144. Origanum vulgare L. ¥ & j=
*145. Salvia arisanensis Hayata @ 2 0¥ & & ¥
*146. Salvia hayatana Makino ex Hayata & = < & k& ¥

43. Scrophulariaceae 2 %L
*147. Ellisiophyllum pinnatum (Wall. ex Benth.) Makino ;% 4% &~
*148. Euphrasia nankotaizanensis Yamamoto % # &2 ¥
*149. Euphrasia transmorrisonensis Hayata % -] 3} ¥
150. Hemiphragma heterophyllum Wall. £ # =3k

*151. Mazus alpinus Masam. & Liif & ¥

*152. Pedicularis ikomai Sasaki & .L'\% £ &
*153. Pedicularis verticillata L. % . &
*154. \eronica morrisonicola Hayata % .-k 35§

*155. Veronica oligosperma Hayata ¢ —+ -k
156. Veronica taiwanica Yamazaki & 4k

44. Plantaginaceae &
157. Plantago major L. + & # ¥

45. Caprifoliaceae % * #¢
*158. Lonicera acuminata Wall. f# 2 ., %, %
*159. Lonicera kawakamii (Hayata) Masam. "'+ < %, %
*160. Viburnum foetidum Wall. var. rectangulatum (Graebner) Rehder = -

A A

o 3G

161. Viburnum parvifolium Hayata -] ¥ =& i
*162. Viburnum betulifolium Batal. 3. .1 & &
*163. Viburnum urceolatum Sieb. et Zucc.
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46. Valerianaceae  pz 5 4

a2

*164. Triplostegia glandulifera Wall. = & =%

47. Dipsacaceae 4 %74
*165. Scabiosa lacerifolia Hayata 3. il B §

48. Campanulaceae &1L #*
166. Adenophora morrisonensis Hayata 3. .17 %
*167. Adenophora morrisonensis Hayata subsp. uehatae (YYamamoto)
Lammers B @) %
*168. Adenophora triphylla (Thunb.) A. DC. ## ) %
169. Codonopsis kawakamii Hayata 2 Jdi L5 %
170. Lobelia nummularia Lam. 3 {14 %
*171. Peracarpa carnosa (Wall.) Hook. f. & Thomson L&

49. Asteraceae (Compositae)  # #*
*172. Ainsliaea latifolia (D. Don) Sch. Bip. subsp. henryi (Diels) H. Koyama
e R
*173. Anaphalis nepalensis (Spreng.) Hand.-Mazz. % jp f # %
*174. Anaphalis morrisonicola Hayata % 114 & jf %
*175. Artemisia kawakamii Hayata .1
*176. Artemisia oligocarpa Hayata & .1 %
177. Artemisia indica Willd.
178. Artemisia tsugitakaensis (Kitam.) Ling & Y. R. Ling 2 .
*179. Aster lasiocladus Hayata ‘% .o fF
*180. Aster taiwanensis Kitam. & /% 5 ##
*181. Aster takasagomontanus Sasaki = . 5 fF
182. Carpesium nepalense Less. F £ 3k
183. Cirsium arisanense Kitam. [# 2 .l ]
*184. Cirsium kawakamii Hayata "' + < ]

> a2 e

185. Conyza sumatrensis (Retz.) Walker %% & %

*186. Erigeron morrisonensis Hayata var. morrisonensis % i 3%
*187. Eupatorium formosanum Hayata & 4% f#
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*188. Gnaphalium hypoleucum DC. #¢ & § %

*189. Hieracium morii Hayata & < JLi#rg

*190. Leontopodium microphyllum Hayata % . j& & &

*191. Myriactis humilis Merr. %"

*192. Picris hieracioides L. subsp. morrisonensis (Hayata) Kitam. % ., £
£

*193. Senecio morrisonensis Hayata % i 3%

*194. Senecio nemorensis L. var. dentatus (Kitam.) H. Koyama + 3

*195. Senecio scandens Buch.-Ham. ex D. Don & % 3

*196. Solidago virgaurea L. var. leiocarpa (Benth.) A. Gray - 4§ =

*197. Syneilesis subglabrata (Yamamoto & Sasaki) Kitam. & Ll 4 &~

*198. Hypochaeris radicata L. %2 %~

*199. Ixeridium laevigatum (Blume) J. H. Pak & Kawano 7 #§ &

*200. Parasenecio hwangshanicus (Ling) C.-l Peng & S. W. Chung § . {#&

-

vy

B3 g
50. Liliaceae J & #*
*201. Aletris formosana (Hayata) Sasaki % #3s if 2%
*202. Aletris spicata Thunb. & = fF
*203. Lilium formosanum Wallace % # | &
*204. Ophiopogon intermedius D. Don ¥ 4] /5 F¢ &
*205. Veratrum formosanum O. Loes. & %% &
206. Veratrum shueshanarum S. S.Ying £ L %
*207. Helonias umbellata (Baker) N. Tanaka & %" Jr 7=
*208. Maianthemum formosanum (Hayata) LaFrankie % /% # %

51. Smilacaceae & #
209. Smilax arisanensis Hayata e 2 . 3% &
210. Smilax china L. %
211. Smilax elongato-umbellata Hayata ‘o # % &
212. Smilax menispermoidea A. DC. & ~ jx &
213. Smilax vaginata Decaisne % .l & &2
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52. Juncaceae E. X 4
*214. Juncus triflorus Ohwi = % 1w ¥
*215. Luzula effusa Buchen. » R #§ 1%
*216. Luzula plumosa E. Meyer 4 #4% & &
*217. Luzula taiwaniana Satake & 3 1§ 1%

53. Cyperaceae 7y ¥ #*
218. Carex atratal. =@ a % &
219. Carex breviculmis R. Br. ‘®& &
220. Carex brunnea Thunb. & %
221. Carex chrysolepis Franch. & Sav. % =&
222. Carex filicina Nees ‘=% &
223. Carex nubigena D. Don ex Tilloch & Taylor % 2 #8 5% &
224. Trichophorum subcapitatum (Thwaites & Hook.) D. A. Simpson % .l
& fE

54. Gramineae (Poaceae) + *#*
225. Agrostis clavata Trin.  J§ % 47
226. Agrostis infirma Buse 1. .11 Jj g
227. Brachypodium kawakamii Hayata "'} < ‘245 %"
228. Brachypodium sylvaticum (Huds.) P. Beauv. #[4 &4 %
229. Bromus catharticus Vahl + = 4 &
230. Deschampsia cespitosa (L.) P. Beauv. var. festucifolia Honda % &
231. Deschampsia flexuosa (L.) Trin. & =% %
232. FestucaovinaL. % %
*233. Miscanthus sinensis Andersson % .Li =
234. Phleum alpinum L. % @14 ¥
235. Poa acroleuca Steud. ¢ & % 3
236. Poaannual. & 3+
237. Yushania niitakayamensis (Hayata) Keng f. % . %
238. Aniselytron treutleri (Kuntze) Sojak & 3

55. Araceae % = % #¢

*239. Arisaema consanguineum Schott £ 7 % = %
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240. Arisaema formosanum (Hayata) Hayata 4 %= = %

56. Orchidaceae f #*
*241. Cephalanthera alpicola Fukuy. % .12 SofF
*242. Coeloglossum viride (L.) Hartm. % & = §F
*243. Goodyera nankoensis Fukuy. = # sa ¥ jF
*244. Herminium lanceum (Thunb. ex Sm.) Vuijk  %r{32 j7
*245. Oreorchis indica Hook. f. ¥ & i 7
*246. Platanthera brevicalcarata Hayata “&§E+4> b7
*247. Platanthera mandarinorum Reichb. f. subsp. pachyglossa (Hayata) T. P.

Lin 5 J 4 43

*248. Ponerorchis kiraishiensis (Hayata) Ohwi = -] &
249. Vexillabium yakushimense (Yamam.) Maek. ¥ £ 7% & 7
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Abstract

[ Keywords] Alpine ecosystem, vegetation structure, vertical structure,
horizontal structure, Ripley K fuction

Alpine ecosystems is the world's various types of terrestrial ecosystems
most clearly reflects the impact of climate change. The environment of alpine
ecosystem is primarily composeed by low temperature, intensity of solar
radiation, strong winds and other meteorological factors, and similar to the
polar ecological environment. Abies kawakamii is the dominant plant
community in the passage of the rear of the 369 Lodge in Mt. shei. We
established two hectares (100 x 200 m?) permanent plots within the designated
200 subplot. Woody plants in the sample areas for investigation, which the
plant was higher than 1.3 m and diameter at breast height> 1 cm were regarded
as the overstory, the survey included: plant species, diameter, plant height,
branch height, plant the relative position and number and calibration of the
trees of the region as a follow-up vegetation change detection. In the analysis
part, we used TSTRAT and Ripley K function to realize the structure of
vegetation in the different study area. Comparison of three different plant
communities, the vertical and horizontal structure can reveal the meaning of the
similarities and differences. Aanalysis for A. kawakamii the dominant species at
high altitudes in the Mt. shei providing vary information relating to different
aspects of interpretation to alpine plant structural characteristics. The
population structure of A. kawakamii populations would be compiled in order

to have more evidence and an objective point of view in the final report.
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Abstract
[ Keywords] Alpine insect, Insect dynamics, Insect fauna, Functional groups

The alpine insect fauna along the Syue Mountain trail were determined via
sweeping net every two months. Sampling areas in 4 different altitude transactions, i.e.
the altitude between 2,500-2,900m, between 2,900-3,100m, between 3,200-3,400m,
and more than 3,500m according vegetation zone were designed. More than 140,000
individuals within 20,000 morphospecies of ~245 families were collected and
identified in 17 insect orders now. The primary five insect orders in alpine region are
Hemiptera, Diptera, Hymenoptera, Collembola, and Coleoptera. Alpine insect fauna
was affected significantly by temperature, especially during winter season, which
reduced insect amount either in individuals, morphospecies, or families. In high alpine
areas (SPA-1 and SPA-2), large amount of insect was appearance during June to
August; however, in SPA-5 and SPA-6, the insect amount is also high in winter season.
Insect composition was different significantly in the family level at different vegetable
habitats and sampling zones. Indexes of diversity and species abundance show high in
Diptera and Hymenoptera and low in Hemiptera and Collembola. Dominant families,
found in all sampling region, in orders of Hemiptera, Diptera, Hymenoptera,
Collembola, and Coleoptera are Psyllidae-Cicadellidae-Delphacidae,
Chironomidae-Sciaridae-Phoridae, Ichneumonidae-Proctotrupoids-Eulophidae,
Entomobryidae, and Chrysomelidae-Curculionidae-Staphylinidae, respectively.
Moreover, individuals of these dominant insect families were regularly decreased with
the increasing altitude of sample area except Psyllidae, Staphylinidae, and
Curculionidae. Functional groups were defined in families; and phytophagous insects
constituted more than predators and decomposers; and predator was particularly few
in SPA-1. Biomass was decreased with the increasing sampling altitude. Moreover,
specimens with large body size of orthopteran and dermapteran have contributed

more to the biomass than those in large number and tiny size, such as collembolan.
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Abstract

[ Keywords] Bird population, diet, banding, survival rate

This study was conducted at Sheshan area to monitor the seasonal and yearly
differences in avifauna among Abies kawakamii, Yushania niitakayamensis-
Miscanthus sinensis, Rhododendron pseudochrysanthum- Juniperus morrisonicola,
burned Yushania niitakayamensis-Miscanthus sinensis, Juniperus morrisonicola,
and ecotone. To determine breeding and survival rate of several common bird
species, mist-nets were set up and captured birds were aged, sexed, and banded. A
total of 49 species of 21 families were recorded at Sheshan area during Dec.
2011-Oct. 2012. Totally 88 species of 33 families were recorded since 2009. For
Vinaceous Rosefinch (Carpodacus vinaceus), survival rate of all birds was 0.672,
and that of the red-colored male and brown-colored female/subadult was 0.899 and
0.299, respectively. In Collared Bush Robin (Erithacus johnstoniae), the survival
rates of male, female, and young were 0.57, 0.41, and 0.21, respectively.

Captured rate of the rosefinch correlated with the amount of dumped leftover.
Rosefinches bred in the time when vegetation is most dense. The bird selected Poa
annua and Senecio nemorensis instead of Spiraea hayatana, as compared with their
availability. Furthermore, they chose plant matters in the breeding season, while
dumped leftover in the non-breeding season. Although not significant, the level of
uric acid and cholesterol in the rosefinch’s blood increased after taking dumped
leftover.

Early spring bird densities of burned grassland and abis forest were higher in
this year with warmer temperature than last year. At the burned grassland, bird
density increased with air temperature; some bird species totally left in colder winter.
While at glacial cirque, bird density was lower in this year, and because there is a
positive relationship between bird and insect abundance, we suggest that insect

abundance be responsible for it.

Because the health check indices for the wild had been lacking for species
taking leftover, it is needed to do pathological anatomy for collected birds in the

near future.

7-4



BN

ZHERFAFELAFZ A3 LARFTAFZ- > % ffAE 76,850
hao % p 2 L4%% 3886 m> 5 +~5 %= B3chx.Lo 3%y g s 57 35
BkPEF-2 LB AR 1957 2 A% 1998 1999) - A K 81 & £
FRFOF > 224 §25F7 2B HE 5 F iR H A A (TR 1989)
faz ShE 54 BN AT » LB BY AP B enP (R %4 1995
3% # 1999 ; 2000 ; 2001 ; 2002 ; 2003 ; 2004 ; 2005 ; 2006 ; 2007 ; 2008) -
BE(Ee 2003)1&43:3 L3 % (33 % 2004) 2>+ 3,000m 2 Feng L4
ko L Pyt s B (P & 19985 F &4 1999 5 FU%
2002 ; F £ % 2002)2 b 0§ EEINA U A 0 R % @ (1995) B2
=(1996)# A2 L KE T BB L pE ¥ 4 A (001)3 A 2 L Lk L
EARST - B AN F ¥ A$ 3 L H 75 (Yushania niitakayamensis) ~ & oL
= (Miscanthus sinensis) ~ 4 +; (Abies kawakamii) ~ % . [F] 45 (Juniperus
squamata)iB £ % 4 i A A BEFEP > HEKFTLA R AEEDR
MEHRAEG S F S PREERLERRDPT

PH O BEZLEFAL CFLERAV S 2 LEA-FLE BB
ELFpEE > N E LR AR LU R R S ER e
wééﬁ%ﬂ’ﬁﬁzwz&ﬁaﬁﬁ%%%ﬁiw%o%@m~eﬁ
Efa~#cE ~FASLSFE ot VEREREHFAEE LN 0
FeF ~cEw F2 E g2 & it (White and Burnham,

1999; Ralph et al., 2004; Nott et al., 2008) » ##= 3 H a2 = -

I" ‘Lt! ]E’—-f >

A Ep 2009 EEAEE BRI P D E ERA4ERG B
Ry Bpaed ~ A A2 ??ﬂpi’ PR I L NI -
ﬁﬁB%mﬂUJ%%“ws¢i§&5ﬁ 2 SRR E R

]

TRATAMEY B LD G PR TR BRET -

‘5*’\

7-5



ZULERFLAGAEDIEN R

= S HEE

CRE-EN P& i1
AFTENEHRFESFEN D L L% 3,000 m R L
FoeRA RO AAFRINTI LA T LAERF o PRERTLH -
Bl s R AR Ve BT LF-2 L HFBIEEAE 4 B2
k1 %2000 £ 6 T A A A EH-ZLE AL B EFERBA )RR
porbs SRR E F RERERERE AL L AAPTH 02000 8 7 M Az -
LR R A BER S E 0 T 2011 £ 60 BB R A L ARk o 2
st ® L RE 4T B AR TR LT 30 B LED LR (R
7-1) ("t 7-1) > 2 HReEBEED > 200 M > 1 4 £ A je b
> : 7

-~ Yo

“foms

;

=
/
;SO
. f/
& ]
oo
L /
\.
ke o

B

A
- P
Kigeth
[

5 FTH
eSS
[ Bt
[EfE-HER
lometers 4 / /. / | B

W71 EFEAFEI LA CEF LA RB R (TR IR AL TH)-

7-6



%ﬁ%%ﬁﬁﬁﬁ?é%&ﬂﬂ@4¢%W%$’E%ﬁ%%?6

(7 7 FR1993) 0 1 R bR EER A PR 2 Yk erie kT en g SR
Néﬁﬂﬁ&’iﬂﬁipféﬁé&iﬁﬁéﬁzé’z@%%gﬁ

BRVE BITASTINEZEFENNL S RFE IR
TEFIRPFIPE ARTXTIEFTRALE B AEF TEE
[f] B8] ;% (variable circular-plot method) (Reynolds et al., 1980) > iz 4% i% § p* p
FrERanb i e 2 5 Em Y F kT g 0 2 7 &
7 el 57 (4o # 4 [Hirundinidae] ~ & #: ﬁi[Apodldae] ¥ & #4[Accipitridae])
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271 #BEREKIF A F)2 T el R R (R /ha)

T

- 2009|2009(2009|2010{2010|2010|2010|2010{2010/|2010/{2010/{2011|2011|2011|2011|2011|2011|2011|2011|{2011|2011/{2011/{2012(2012|2012(2012|2012(2012| 2012/
5 fa
[l |13/ {mB|/M9]110 |11 12| |2|B|M4 ] |/6 7] /M8]/M9 1011 B3]/ /6] /7]MB8]/9]10

#E% (n=1|n=1|n=1|n=1|{n=1|n=1|n=1{n=1|n=1|n=1|n=1|n=1|{n=1|n=1|{n=1|n=1|n=4|n=4|n=4|n=4|n=4 | n=4 |n=4|n=4|n=4|n=4|n=4|n=4| n=4

#$%949%4/2.55| 0 | 0 255/ 0 | 0 | 0 | 0 | 0 [127] 0 | 0 | 0 [255] 0 | O | O [0.64{0.64/0.64{0.64| 0 |255| 0 |0.64|1.27]0.64|1.27| 0
#5 [509| 0 | 0 |255/ 0 | 0 [255(7.64| 0 | 0 | 0 | 0|0 | 0| 0|0 191/ 0|0 |0| O | O |0 [191064/7.64/318 0 | 0
#m%p| 0 | 0 |7.96(9.95] 0 | 0 | 0 [7.96] O | O | 0 | 0 [1592/3183 O | 0 | O |298/0.99| 0 | 0 [149] 0 [1.99) 0 | 0 | 0 | 0 |4.97
#% [255/ 0 |0 )o|ojo|ojJo|o|o]ojofojo|ojo|JofoJo|Oo|oOo O JO[O|]O|O|O|O]|O
#FEE| 0 14150 0 | 0 | O | 0 [3537|1415(26.08) 0 | O | O | 0 |s659) O | O | 0 | O |7.07| 0 |19.58/652| O |5.3110.61/11.49/5.31|8.84| 3.54
%% |255] 0 | 0 [255] 0 | 0 |255(7.64] O | O |11.17) O |3.82|5.09|2.55| 0 |4.46|1.27|1.27|318/2.79| 0 | 0 |255|1.27|0.64|2.55(1.27| 1.27
¥%## 0| 0)0| 0796/ 0)0|0| 0|0 ] 0]0]|0]0]|O0O|O0O|O009]0|O0O[O0O][O0]O0|O|O|O[O]O]|O
$nsi%| 0 [255) 0 | 0| 0| 0|0 | 0127/ 0 | 0 |0|0|0]|O025]0/0640|0]| 0|0 |0 [0641270.64[064 0O | 0
5% 0]0[0)0 398 0[0)0| 0] oO0]|oO0]oJo|O|O|O|O[OJO|O| O/ 0500|0099 0]0]0O
i 11.04/7.96) 0 [7.96/3.98| 0 |7.96/ 0 | 0 | 0 | 0 | 0 | 0 | O | 0 |3.98/1.49/3.98/1.99/1.99/0.50 | 0 | 0 |1.99/4.97|1398| 0 | 0 | 0
#%1thag| 0 |255(2.55| 0 [2.55| 0 | 0 |127327| 0 | O | 0 | O [255/255] 0 |0.32|1.27|1.91|0.95| 0.50 | 0.64 |0.64|1.91|1.27|1.27|159| 0 |0.64

9k
o, |598]398796) 0 | 0 796 0 | 0 | 0 | 0 | 0 O | 0| 0|0 |008 0000 000019939 0/ 0

iZE$| 0| 0]707/ 0 | 0| 0| 0[O0 3540 0 00| 0]O0O]O0 277 0 (277 0 |177] 0 0]J]0]0O0]0O0]0]0O 0
578 0 ] 01J099 0| 0O0O]O]O]O 0 0 0 0] 0] 0O0O]0O]O]O]O]O/020 0 0 |025] 0 | 0 | O |0.25]0.50

%334k |2.55(12.73|2.55(3.82|7.6445.84/25.47|5.09| 0 |24.83] 0O 0 0 [63.66/10.19|19.10/12.10|19.10|10.82|21.01|18.62| 6.21 |28.65|16.55|8.28|7.64 |13.37|3.82| 8.75

7% 0.%|3.98|7.96/7.96] 0 [3.98]79] 0 | O 0 0 0 0] 0] 0] 0|79 0] 0] 0 |39 0 [050] 0] 0 199/099] 0 | 0 199
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Y 12 CEN Yok
271 #BERCHIBACH)E T A S L #ios R (E/ha)H)
&¥9 B |1.77|1.77|3.54 0 0 [3.54|3.54 5.08| 0 0 |273| O 0 |3.32]3.09 2211137 0 |0.44|0.88 1.33 1.77
78 255 0 |7.64 0 0 |255| 0 0 0 0 |212]| O 0 0 |1.27 1270641064 | O 0 0 1.27
g kg 0 [3.98|1.99| O 0 [3.98(1.99| O 0 0 0 0 0 3.9 0 0 0.99/149| 0 |0.99(0.99 0 0
i B3R 0 |354| 0 0 (177177707 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
YTERELE| 0 0 0 0 [47.75| O 75.16] 0O 0 0 0 0 |11.94| O 0 0 [20.66(7.96|11.94 0 0 0 |3.98
oLk B 0 0 0 0 [255] 0 0 0 0 0 0 0 0 0 0 0 |(0.64] O 0 0 |064] O 0 0 |064]| O 0
T Er (177|177 0 0 0 0 0 0 |1.77| O 0 0 0 0 |1.77|1.77/0.88|0.88/0.88|0.88|0.44 | O 0 221 0 0 0 0
FRg 0 0 0 0 0 0 0 0 0 0 0 64| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PN X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |0.16] O 0 0 0 0 0 0 0 0 0 0 0
Al 5| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |191] O 0 0 0 [1.27|1.27| O 0 0 0 0
9 i k9§ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (177 O 0 0 |1.77] O 0 0 0 0
ZE LR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |[35.37|7.07 0 0 |4.42|45.98|8.84|17.68| O 0 0 0 |1.77
SR A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [022| 0 0 0 0 0 0
F LR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |099| O 0 0 0 0 0
KR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 032 O
- i%*%iﬁ#% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [0.44 1.33({0.44| O 0
(TR %R 0 2T FTH)
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272 BH-FLEFAER)IBAL ALY L AR A(E)

2009]2009|2009|2010{2010(2010|2010{2010{2010/2010{2010{2010|2010|2011|2011{2011{2011|2011|2011|2011|2011|2011|2011|2012|2012{2012|2012|2012|2012{2012|2012
6 -1 | | B4l | /7| B9 0|12 /AR B 1MA K671 MB QA0 /B A/ /678910

57

Bg#e |[n=3|n=3|n=3|n=3|n=3|{n=3|n=3|n=3|n=3|n=3|n=3|n=3|n=3|n=3{n=3|n=3|n=3|n=3|{n=3|n=3|n=3|n=3|n=3|n=3|n=3|n=3|n=3|n=3|n=3|n=3|n=3

48% |255| 0 | 0 [042] 0 | O |0.85/0.85| O |1.70/1.70| O |0.85|0.85| O [0.85/0.85[255| 0 | O |1.70{0.42|1.27| 0 |1.70/ O | O | O |085[ 0 | O
A =¥ |5.89| 0 |11.79]1459| 0 |9.43|4.72| 0 |7.07|2.36|22.11|8.69|1739] O | O | O | O |9.43|3.54|2.36|2.36|7.07| O | 0 |472|354| 0 | O |11.79|18.86]2.36
% g 0 0 |1.70] 0 |6.79] O 0 0 [1.7014.24|4.15|11.17|3.72| 0 |1754|1.27]|2.12|0.85| O 0 0 0 |3.72|255]|1.70] 0 |4.24]19.76|2.55|0.85|1.70
+ 3 EEH [265| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |199| O 0 0 0 |1.33] O 0 0
FLB 13.98|531] 0 | 0 [7.96/6.63]2.65(9.95]9.28(4.64/1.99/10.66| 0 | 0 | 0 | 0 |1.99]9.28/5.31|5.97| 0 [5.31]0.66|6.63|6.63|5.31|6.63|3.98|3.98(2.65| 0
Fliz=% 4 [1.33]2.65(265 0| 0| 0|0 0| 0| 0|0|O|O|O0O|[O0O]| 029900 [464/066/ 0| 0| 0 | 0O |133]1.33] 0 [1.33] 0 |0.66
# % k9§ |4.67]0.85/1.27| 0 [3.40/0.85(1.70/0.42|1.70]0.42|1.33]1.33| 0 0 ]1.00|0.42|0.85|2.55|1.70| 0 |0.85|2.12|0.67|0.42|0.85|0.85| O 0 10.85|0.85|0.85
il X 0 |2.12|10.85| 0 |0.85] O 0 0 [255| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |10.85| O 0 0 0 0 0
7#44 1002650000066l 0O|]O|JO|JO]|]O]O|JO|]O|J]O]|]O]O|O|JO|[O]|]O|JO|O[O]|]O|O]|]O]|]O 133
£¥9¥ /A [2.95(4.13|2.36/0.91(1.18|1.18]0.59|1.77| 0 | 0 |0.91| O | O | O |3.09| O |1.77]2.95/0.29| O |1.18(2.06] O | O [1.18/0.59| 0 |0.88|0.59(1.18|0.59
5] 255| 0 0 0 0 0 0 0 [1.70|0.85] O 0 0 0 0 0 0 0 0 0 0 |340| O 0 0 0 0 0 0 0 0
v htkag | O 0 0 0 0 |4.7212.36| O 0 0 0 0 0 0 0 0 0 0 0 0 |236| O 0 |472| 0 0 0 0 0 0 0
cA4¥4rH 118/ 0 | 0O | 0| 0 |218/ 0 |09 0| 0O | 0| O|0O]0O]|]O0O|O|0OB90|0O0O|]0O]|]0]|O0O|0O]O]|0B90O|O]J]O]JO]O]O
LH4 45 (531 0 |1592] 0 | O [21.22]53.05|18.57|66.32|31.83|57.75|27.55(27.55|5.31 |17.54|5.31 |1502| O | 0 |15.92|10.61|10.61|55.07|26.53|31.83|5.31|39.79|74.27] 0 |5.31] O
% 7§ 0 0 0 0 0 0 0 0 [033] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.27] 0 |5.31
¥ 0 0 0 0 0 0 0 0 [059]| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
#LTE ojojojfojojojojoj]oj0o|0O0]|0O|79 0]0O0|J]O]O]O0O|]O)J]0O]O]O]J]O]O]J]O]J]O]O]J]O]O]O]O
(FH xR 22 FTH)
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- F BHERELLFAY
2 7-3 #EHR-FLEALBREFRBF)E L ESE :f;ﬁ_—f:-%)i(%/ha)
5 2009{2010{2010|2010|2010{2010{2010{2010{2010|2010|2010{2011|2011{2011{2011|2011|2011|2011|2011|2011|2011|2012|2012|2012{2012{2012|2012|2012|2012
Bl | B /M4l |7 B89N0 A2 2B 1A 6 /7| /809 |0 MR M4/ |6 /7T ]/8]/9 /110
HEH |n=4|n=4|n=4|n=4 |n=4 |n=4 |n=4 |n=4 |n=4 | n=4 | n=4 |n=4 |n=4 |n=4 |n=4 | n=4 | n=4 | n=4 | n=4 | n=4 | n=4 | n=4 | n=4 | n=4 | n=4 | n=4 | n=4 | n=4 | n=4
#48%8  [15.92(0.32| 0 [1.27]1.27| O | 0 |0.64[1.27]0.95| O |0.64|0.64|1.27|1.27|0.64|0.64[0.64|0.64|0.64| 0 |0.95/0.64| 0 [0.64|0.64| 0 |0.64|1.27
AEE - E 0 |13.04|12.38|5.31(10.61(28.30|1.77|17.68(13.59| 0 |13.04|7.07 |13.04(17.68|14.15| 0 |1.77| O |1.77]6.19|6.52|4.42|8.84|2.65 |14.15|7.07|7.07|8.84 |10.61
¥ % [1.27)0.64(3.18]191| 0 [1.91|0.64|2.55|5.58(8.69| 0 | 0 [255|1.91]191|255| 0O [1.27[1.91| O [2.79]1.91)/3.82|0.64|2.55|2.55|2.86|5.41|2.55
FL B 1597 0 |8.95[3.98(5.97/6.96|7.46(9.95(2.98/099| 0 | 0 | 0 |2.98/6.96|7.96|3.98|3.98|5.97|6.96|1.99|8.46|8.95|6.96 | 7.46|5.97 | 6.47 | 6.96 | 2.98
Fl=44 1298 0 | 0 [0.99]0.99|3.48/1.99| 0 [4.70/4.20] 0 | O |2.10| O [348| O | O | O |1.49(1.49/0.99| O |0.99/1.99(1.99/0.99| 0 [1.99]| O
AF+98 (127] 0 | 0 |1.27|1.27|1.27|255] O [150| O | O | O | O |255|1.27|1.27|2.55/0.64|0.95|0.64(0.82|2.86|1.27|1.27| 0 |0.95|0.64|0.64|0.95
k% (7071 0] 0] 0O O0O]O0O]O0O]O coj]oJ0j]o0ojo0ojojojJ]o0o}jojJ]o0ojojojoj]ojJoj]ojo]o]jo]Oo]o
% 7§ 025 0 | 0 |[025| 0 OO O coj]o,j]0}]0}j]0}]0]O|]0O]|]O]J]O0O]O]O]O]O]J]O]O]J]O]O]O]O]O
3#%h | 0] 0] 01271 0[]0 |00 coj]o)J]0]0O|]0O0]O0O]O|]0]|]O0O]|]0199]0]0]O0O]J]0O]|]O]J]O0O]O]O]O]O
£¥9¢ /A |221]0.90({0.88/0.88|0.88]1.33|3.32| 0 |2.73|068| O | O [1.37]093| O [1.33]|1.77[177| O | O [1.37|1.77[1.11|044| O | 0 |0.66|1.77|4.42
£ 191/ 0 |/ 0| 0| O | O |O64) O |O32/ 0| 0O0O]|]O]|]O]O]O|J]O]J]O|J]O|]O]O]|]O]O]|] O] O]O03]127)/0]J0]0O
- A3 AHH|044] 0 |044]155] 0 [088] 0 | O 0o/]0|]0]0O0]0O0]|]0O]|]O]O]O]O0O]O|O0O]| O |04 0104044 0]O]O]O
L F§§ 5 [27.85/11.94(15.92]15.92(45.76/31.83]11.94|31.83(65.96| 0 0 0 0 |51.73|11.94|3.98(11.94(11.94|15.92|7.96| 0 |11.94|35.81|7.96|25.86|27.85(11.94(15.92|15.92
" AR | 0 [ 0O | O | 0 |531| 0|00 0] 0| 0] 0| 0 |53] 0 |277{277), 0| 0O | 0 |0.88|177|1.77|1.77|1.77|0.88] O | O |1.77
FLomi | 0 0 00| 0]016)/0] 0 co,0,]0}]0}]0|]0O0O|]O]O]O]O]J]O|J]O|J]O|J]O]0O0]0O0]O0O]O]O]O]O
E 7 o0j]o0)J0}|0]0)0]|032/032/ 0]0|]0O0]J]0]O]0O0O]O0OC|]O0O]O0O]O]O]O]|]O0O0O]|]O0]0O0O]O0O]O]O0]024/0]0
~#%*~| 0]0|O0O]O0O]|]O0O]O|O]|OB4 O|O]O|]O|J]O|]O]O|J]O]J]O]O|]O|JO]O]O|]O|O]O]O|O]O]oO
REE | 00|00 |]O0O]O0O]O0O]O 0] 0] 0]O0|]0]O0O] 0| 0] 0|09 O01990]0|]0]|0]|O0112440]0]0O0
# T 0jJ]oOJO0O]O]O]J]O]O]O oj]o,0j]0}j]0}j]0o}jo|J]0}|]0O0O|]0|277]0]0]O0O]J]O0O]O]J]O0O]O]O]J]O]O

(FHE Xk : 271 )
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LENEFE

274 VEPHIHE ALY AESEBIC%A(E/ha)
b 2009(2009{2009|2010{2010|2010|2010{2010{2010|2010{2010|2010(2011{2011|2011|2011|2011|2011{2011{2011|2011|2011|2012|2012({2012|2012|2012|2012|2012|2012
B l/w |/ B |MA6 /7B |P|N0 AL |MA2 /A [ 2| BB |4/ /6|7 /B89 [/ /B M|/ |67 ]/8]/9]/10
HE# | n=1|n=3|n=5|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6|n=6
4878 255(1.70|1 0 |0.85| 0 [0.85|1.27|0.42|1.27|0.64|1.70|1.27|0.42|1.06|1.27|2.76|1.27|0.85|0.42| 0 |1.27|0.85(2.97|2.12|0.85|/0.42| 0 |0.85| 0 (2.12
WEET=E | 0 [2.36/5.66| 0 0 |2.36[2.95]12.97|2.36|8.69| 0 |4.35/4.35|4.35| 0 |1.18(2.36| O 0 0 |354| 0 [4.13]|236| 0 |1.18|6.48| 0 |5.89|2.36
Fog 0 |70/ 0 | 0O | O | O |042{042/ O | O |372{ 0 | O | O[O | O |08 0| 0 |170/ 0 |042] O |297/ 0 | O | O | O |0.42|0.42
FL B 13.986.63/3.18|4.31|2.65|5.31|8.95(4.64(2.65(1.66/0.33] 0 | 0 | 0 |0.66]4.97|1.33|2.65/2.98|6.63|3.32/1.99|3.98|6.63|2.65(3.98(2.32(2.98|3.32(1.99
Flz4 4 |11.94] 0 |2.39]2.32]0.66|7.96|0.99|5.31|5.97|8.25|4.79|2.80|1.73]0.99|0.66|2.98|2.65|1.99|3.65|3.98|1.66|2.32|0.99 |5.97 | 3.65|4.97|3.32|1.33|2.65|2.65
4 % k4§ (5.09|8.49|3.57|2.12(1.27|0.85(2.76|2.97(1.70|1.42|1.00| 0 0 0 |255(1.70/1.06|1.70|1.91]|1.49|1.27|1.09(2.76|2.97|1.70|0.42|2.12| 0 [1.49|0.21
iz k3R 0 |2.36| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% 7§ 0 | 0020 0| O oj0jojojojo;jo0|0jojojojojojoj0}j]O0O|J]0O0O]J]O0O]O]J]OJ]O]O]O]O
£¥9 h |354(2.36/3.18/0.59| 0 0 12.06/2.51|2.36|2.73]|0.75| O 0 |0.46| 0 |0.29(1.77]1.18|0.59|0.29(0.29|0.46| 0 |0.29] 0 |0.29/0.88|2.65|1.47|0.88
] 0 |0.85(/1.02] O 0 0 10.64/0.42(0.85|0.21| O 0 0 0 0 0 0 0 0 0 1042 0 0 0 0 0 |1.27| 0 |0.21] O
E 78 0 |04/ 0| 0| O0O]O|J0O]OJ011l]O]JO]O]O 0 |0.11 0 0 |0.21 0J]oO|JOoO|JO]|]O]J]O|]O]|O
S AEAY (1.7711.18|0.35) 0 |0.59] 0 ]0.59 0 |0.15| O 0 0 0 0 [206] 0 |147| O 0 0 0 0 |2.95(1.18|0.44|2.06|0.29|0.44| O
tm 45| 0|53 0] 0]J0|0]O0O]O oj]ojJ]ojJ]OoO]J]O|J]O]J]O]J]O]O]O]O 0o|l|0]J]O0OJ]O|J]O]O]O]O]O
v B 0 |0.21] O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |011| O 0 0 0 0 0
" A9 | 0 ) 0] 0] 0] 023 0]J]0O]O]|]O]O]O|JOJ]O]J]O]O]O]|]O]O|]O|J]O]O]|]O/ 1180 |0]JO0O]O]O]oO

(FHE Xk : 271 )
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R BREREALAZ
275 A4H2IEA(REHRLY AL EEfeR AR (E/ha)
{76 2009|2009|2009|2010{2010{2010{2010{2010{2010{2010{2010{2010{2010(2011{2011{2011|2011|2011|2011|2011|2012|2012|2012|2012|2012{2012|2012
o B/ | B B4 e |78 /9 A0y a2 3 M4 5 e /71819 | RB/S |6 7| 18] /9 |/10
#EH [ n=5|n=6|n=7|n=7 |n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7|n=7
#5958 4.3310.40|3.27 | 0.36 | 6.37 | 5.09 | 5.64 | 4.55|5.09|3.09(182|1.09| 0 |0.18|4.73|5.28|1.27|4.37|2.00(0.73|3.64|3.27|1.82|1.09|1.09(0.73|0.73
mEEE | 0 [1.18] O 0 0 0 0 0 0 0 [3.73] O 0 0 0 0 0 0 [202]| O 0 0 0 0 0 0 0
%4 1.02(2.33]2.18|0.36(2.18|1.09|0.36|3.46|0.73|2.55|3.19 | 6.74 | 5.88|2.73|2.18 | 4.00|1.27 | 2.18 | 0.73|2.18 | 3.27 | 1.09 | 0.73 | 2.18 | 0.36 | 4.00 | 2.18
FL B 10.80]066| 0 0 [284]1.14(057(1.14({227(057| O 0 0 0 [057]057] O 0 0 (227 0 |1.14| O 0 |114] O 0
Flz44 | 0 |133|114]| 0 0 0 0 0 (341 0 |1.20| O 0 0 [057(114| 0 [0.85]0.28| O 0 |739] 0 |1.71|114(227| O
AT | 141 O 0 |051]051] O 0 0 0 |051] O 0 [443| 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 #+4k98 |1.02/1212(073| 0 |255|2.73|2.00|4.91|1.64|291|0.86|0.57| 0 |0.73/2.00(255[0.36|1.82|{1.82| 0 |2.00|2.73|1.64|1.27[0.73|1.09| 0
] 0 0 [101]| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% °8 0 0 |021]| O 0 0 0 0 0 0 0 |007] O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FFELE |0 0 [341] O 0 (028 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
g 0 |1.77]1.01{0.25[3.03{051({0.25(1.26(0.76(2.27|1.30|190| O 0 [1.26]025| O [101] O |051| O |051]|051|0.25(0.25|1.01| O
# 38 0 0 |101]| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
] 0 0 [109]| O 0 0 0 0 [073] 0 |0.73| O 0 0 0 0 0 0 0 (018]| O 0 0 0 0 |146| O
o Bikag | 0 0 [505| 0 |2.02(101|3.03] 0 [505|1.01| O 0 0 0 0 0 0 (101} O 0 [3.03[455|2.02| O 0 0 0
E ¥ 7g 0 [021] O 0 0 0 0 0 0 0 0 0 |0.09| O 0 0 0 0 0 0 0 0 0 0 0 0 0
LYFE 45 |6.37]25.20|6.82 |11.81(36.3829.56|55.71|26.15 [68.21|50.02|31.57 | 23.61 |40.66 | 4.55| 7.96 | 4.55 | 4.55 | 6.82 |28.42|11.37|28.42|22.74|36.38|11.37 | 9.09 |20.46|13.64
< ARA |0 0 0 0 0 0 0 0 0 (0.18]0.18| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cAEE| 0 0 0 0 0 0 0 0 0 [0.18(0.18| O 0 0 0 0 0 0 0 0 0 0 0 0 |025] O 0

(FHXR: 2P FTH)
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276 2 LPEFE-TREEL G (B B)E 1 AL iR (E/ha)

A - oy

: 6 2009 2009/(2009/{2010/|2010/|2010/{2010/|2010/|2010/|2010/{2010/{2010/|2011/(2011/{2011/{2011/|2011/|2011/|2012/|2012/|2012/|2012/{2012/| 2012
/3|6 | 8| 3| 4|6 |7 |89 1011|124 |5 |6 |7 |8|9]|5|6|7]8]|9]no

WB#H | n=1|n=3|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5|n=5
4878 0 |5.09|1.02|594|4.58|255|255[1.78|5.09(3.06| 0 | 0 |255|560|1.53|1.53|3.06|2.55[2.29|1.27|1.02|1.27|2.550.51
¥ 707/ 0] o]0 |o0o]|]O0O|O0O|]O]O|J]O|]O|]O]J]O]O|O]J]O]O|O]OJ|J]O]J]O]O]|]O]oO
+2%% | 0]133]0/0|0|0]|]0|]O0O|]O0O[]O]|]O]|]O]O|]O]|]O]O|]O|O|J]O]O]O|]O]|]O]oO
el 0 |1.33]3.18|1.33| 0 [1591.19|3.98|4.77(1.59| 0 | 0 | O |[080]| 0O |0.80| O |1.59/0.80| 0 |0.80| 0 |1.99] 0
Fp=%% | 0 |398] 0 | 0 | 0 | O |040/239| 0 [208] 0 | 0 | 0 | O [199]| 0 |040| O |0.80| O |0.40|1.19|1.19|1.59
%+ | 0 |4.24]153/0.85[2.55(051/1.02| 0 |229[1.93| 0 | 0 |1.78/1.02]2.04|1.02/153| 0 [1.02]2.04/051| 0 |[153] O
£¥v A |177]1.77|2.83/1.18|0.88|0.71|1.243.01 |2.12|543(2.73|053| 0 |0.71| 0 [0.35]/0.71]| 0 |0.35[1.02| O |0.35|1.06|1.77
#58 0 |118|141| 0 | 0 | O |141| 0 |071]072] O | O | O | O |283]/ 0 | 0| O | O ]| O] O] oO0]|O071]14
5% 0 /oss|] 0 J]o|o|]Oo|oOo|]O|]O]O]O|O|]O|O]oO 0o/ o0|oO0|o0o]O]O]|]O]oO

v Atk | 0 |236] 0 |472] 0 | 0 | 0 |424| 0| 0O | O] O] O | O |14]0|0]|]O0O|]O]O]O|J]O]|]O]oO
E#%" |04/ 0 | O | O0]O|JO]|]O]|]O|]O]O|J]O|]O|]O|JO|]O|J]O]O]|]O]|]O]O|O]|]O]oO]|oO
~%$sH#H% 0]059 0|0 0|]O]|]O]|]O|J]O]|]O]|]O|J]O]|]O]O]O|O|J]O]O|[]O|J]O]O]OJ|JO]oO
Y& $%5] 0 |1061/637| 0 | 0 | O | O [12.73/3.18| O [1653 0 | O (637 0 | O | 0 | O | O | O [1432] 0 [318] O
%7 o/o]o|Jo|o|o0o]Joo|0|]0]|]O0O]|]O0O|]O0O]O|]O]O]O|]O|]O|]O]O]O]|]O]O]oO

(FH %k : 225 TR
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£ 7-7. 2012# 3% 3 107 369 LSk B L § i AFR

54 P & 2012/3 2012/4 2012/5 2012/6 2012/7 2012/8 2012/9 2012/10 #.E

A - S o 3 13 42 12 18 5 4 17 114
-] P20 20 20 20 20 20 20 20 160
# 45 “15.00 65.00 210.00 60.00 90.00 25.00 20.00 85.00 71.25

2 #+k98 #E 3 3 0 1 2 3 5 1 18
-] PFF 20 20 20 20 20 20 20 20 160
#FHF 1500 1500 000 500 10.00 15.00 25.00 500 11.25

mE R &E 2 2 1 1 0 0 3 6 15
-] P20 20 20 20 20 20 20 20 160
4 10.00 10.00 500 500 0.00 0.00 1500 30.00 9.38

LY R0 1 0 0 2 0 0 0 3
#-[FF 20 20 20 20 20 20 20 20 160
#4F 000 500 000 000 1000 0.00 000 000 188

£Fd R #E 0 0 0 1 4 4 3 0 12
#-lPFE20 20 20 20 20 20 20 20 160
F4F 000 000 000 500 2000 2000 1500 0.00  7.50

Folg e 0 1 0 0 0 0 0 0 1
-] P20 20 20 20 20 20 20 20 160
##F 000 500 000 000 000 000 0.00 000 0.63

cABAEE KE 0 0 0 1 0 0 0 0 1
- P20 20 200 20 200 20 20 20 160
##F 000 000 000 500 000 0.00 000 000 0.63

£% S 0 0 0 0 2 0 0 2
f-PF20 20 20 20 20 20 20 20 160
F4F 000 000 000 000 000 1000 0.00 000 1.25

L e 0 0 0 0 2 0 0 0 2
-] FF 20 20 20 20 20 20 20 20 160
#4#F 000 000 000 000 1000 0.00 0.00 0.00 1.25

CHR I/ EXI00(FHR KB 2T FTH)
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#r# 4 |5 & 13 |Phylloscopus inornatus I x| *

SR ; ¥ %\HBradypterus alishanensis ¥od |F A o A I

B ¥ ‘= %8 |Paradoxornis webbianus TF% B L *

K + 3L 89E |Paradoxornis verreauxi T |EF LR w | x| x| *

8t k&%  |Muscicapa ferruginea T2 x| x| % |

a7 + %9 7 8 |Ficedula hyperythra T8 B LA x | x| *

SHF % L7234 |Niltava vivida G2 Y | BF LA | Sz | x| x| x| x

SHF v /i ++98 |Luscinia indica T BILB| Szs | x| x| x| *

ek F ¥ $R#8 |Luscinia johnstoniae g% B A | x| x|

8t % &8 |Phoenicurus auroreus S 1 *

BB &-¢ -k 1§ |Rhyacornis fuliginosa TF | FFPLA| $zx | ox

/P v E9§  |Myiomela leucura ToAE B LA | Sz | x| x| x| *

o

w8 " Myophonus insularis ¥4 |F A * *

ks 8 Zoothera dauma k. *

ok v 878 |Turdus pallidus s x| *

ek # " |Turdus chrysolaus 2 *

ik ‘' ¥#8  |Brachypteryx montana % |F LA x| % | x| *

s R# |9 &% |Garrulax albogularis ¥ BILA| Yo *




LB HFRLAEIEDLEAEFAY
pue pen |mav 5 LR TR g % . ¢ 2009 |2010/2011| 2012
# ¥:2 ¥:2 ¥
(9 v& Wk
&)
wh (TR ‘ )
XK #) Garrulax poecilorhynchus | % ~ % & |# 73 L8 | %= & * | o
ISy
A4 (¢ & & |Garrulax morrisonianus % BT x | x| x| %
)
#h# |(% % d&|Liocichla steerii T8 |FF A * | x| o |
k)
% B4 |8%945%8 |Pnoepyga albiventer T8 B LA x | o= | = | =
FAF |L i |[Stachyris ruficeps ¥4 B3 na T
A4 |*E & A |Actinoduramorrisoniana | ¥ ~ ¥ [#3 A * |
(LR 4
2/ # |( & F T-|Alcippe cinereiceps T8 B LA T T
¥)
A4 |%PE A |Alcippe morrisonia T8 BT LA * | % | % | =
/4 |8 BE AR |Heterophasia auricularis | & ~ ¥ [#73 x| x| x| %
Zh# |®3*F A |Yuhina brunneiceps T3 B A T T
ALk S
S . Dicaeum ignipectum ¥oF |[#F7 LA * ook | ok x
AR | A Prunella collaris ¥oF By LA Lo I R
Rl kT Anthus hodgsoni o g *
, , ) ) 2N ﬁr/
g F | 8 Emberiza pusilla By *
ke v g Emberiza rustica i~ A *
#4#  |¥@ 4% |Carpodacus erythrinus iEia *
(% Tl % & |Carpodacus vinaceus T % |BiLA x | % | % | %
(%s Gy Pyrrhula nipalensis AN IR ] x| *
(%s ] Pyrrhula erythaca T3 E B LA x | x| % | %
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put (ves |wev 4 L B |m ¢ 5 ¢2009|2010/2011/2012
# # # #

Frd | Passer montanus ¥ % * *

(FA5im s 27 T )

Lulslr 2010E ¢ EAFL F ¢ LA L4

bee 31 % Howard and Moore 2003 # & #f % 4 o
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AFFPTHHIZGRFTORFAE S ® ﬁwp“i*éé%“ﬁ*%ﬁ RS 1
FHBREZHRPEOFEARA B IS I s KT RRE 4 B Rs)

2 HF R o ALFRNAFEZLE L IR 0T BREANRFRE
Fﬁﬁﬁﬂ’&ﬂﬁﬁiakﬁkﬁﬁﬂﬁﬁﬁﬁﬁ BEHRBEY <
A e s AEREE QAP P RIEEZ S o A AR R RIS
fo Laket > T8 LR g fE 8k § 1 12(Species richness) 0 & 3 44
&glﬁﬁﬁﬁﬁ&mﬁﬁ%ﬂ’”ﬁ%uﬂl%U&m&E AL o
BiRRB O F G RABE 4 2 L o

N S LR T

2L EXR T O BERE 0 U ER & ;SN . (Sherman live trap)
H 7% 58 i (Pitfall trap) ~ fz b4 6o 4p %~ B3 e (Harp trap) ~ ¥ig ) %
(Anabat 1l system)£2 ;-4 & = ;8 KesrZ L R 5L 4 0 ¢ p 2009
#3202 32012#5 a4 -

Z~ERFR
2009 £ 37 3 2012 & 117 £ 4FE O 717 &S cvf S04 1548
s B A 8] 5 A B (Apodmus semotus) £ 3 JE 481 £ = v B v LA

(Niviventer cullturatus) + 4 j& 43 & =x - 2 #g % & (Eothenomys melanogaster)
L H & 84 &=t~ 3 4w B (Microtus kikuchii): # & 77 &2 if &R
(Tamiops maritimus formosanus)+ 4 & 2 &=t ; 2 AP > A W 5 EA QL
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<k

(Anourosorex aquamipes)x # j& 4 & = &2 £ k& &(Episoriculus fumidus) £ 4
20 8% ;28 p o 4~ % EF &% (Mustela sibirica taivana) 4 & 4
g =t ¥ F & ja(Mustela nivalis) £ #p‘zé 2 &=x o

bR R AR AR S R Es 15 i A iﬁiﬁﬂﬁ» A u) B R
(Apodemus semotus) ~ B L' v g &l (Niviventer cullturatus) ~ & . @ & (Microtus
kikuchii) ~ # *f ¥ &l (Callosciurus erythraeus) ~ & = > &H(Dremomys pernyi
owstoni) ~ iE & > B (Tamiops maritimus formosanus) -~ ¢ & && & (Petaurista
alborufus lena) ~ % & j2(Mustela sibirica taivana) ~ &, j& (Melogale moschata
subaurantiaca) ~ ¢ $# .~ (Paguma larvata taivana) ~ % & F& 5% (Macaca
cyclopis) ~ % % 7% (Sus scrofa taivanus) ~ & % .1, X (Capricornis swinhoci) -

i % (Muntiacus reevesi micrurus)£2 -k g (Cervus unicolor swinhoei) -

BB RO S AR R AP BT B RO B
fk\‘]x%/l “Fpﬁ:-a?biﬁj}';»ﬁi% b'?? ,;I,’;E:hl—f;]] gé;vf' rgézfi ’i‘
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Abstract

[ Key words] mammal, infrared automatic camera, altitude gradient

The objectives of this field study are investigated the mammalian fauna of
Waulin area, Shei-Pa National Park. The results of this investigation will provide
the valuable information for Park in ecosystem management, ecological
education and eco-tourism in future. The study areas set eight plots and transect
lines along the entrance of climbing mountain to the top of Mt. Sheisan,
according to the different altitudes and vegetation covers. We used the living
traps for trapping rodents, shrews and moles, Infrared auto-cameras for
surveying large-middle size mammals, harp trap for trapping bats. The data
analyses make a complete mammalian species list and also to show the mammal
species richness in each sampling areas, vertical distribution pattern and relative
abundance of each species. Finally we compare to the Kanos results done in

1940 for evaluation the climate and habitat changes.

So far, from March 2009 to November 2012, there were night plots set
along path of Mt. Sheisan. Sherman live trap, infrared automatic camera and
Harp trap were used to investigate mammals in Mt. Sheisan. There were total 9
kinds of mammals captured. Total 481 individuals of Apodmus semotus were
captured; 43 individuals of Niviventer cullturatus were captured; 77 individuals
of Microtus kikuchii were captured; 84 individuals of Eothenomys melanogaster
were captured; 20 individuals of Episoriculus fumidus were captured; 4
individuals Anourosorex aquamipes were captured; 4 individuals of Mustela
sibirica taivana were captured; 2 individuals of Tamiops maritimus formosanus

was captured, and 2 indivuduals of Mustela nivalis was captured.

There were total 15 kinds of mammals camera-trapped, including
Apodemus semotus, Niviventer cullturatus, Microtus kikuchii, Callosciurus
erythraeus, Dremomys pernyi owstoni, Tamiops maritimus formosanus,
Petaurista alborufus lena, Mustela sibirica taivana, Melogale moschata

subaurantiaca, Paguma larvata taivana, Macaca cyclopis, Sus scrofa taivanus,
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Capricornis swinhoci, Muntiacus reevesi micrurus, and Cervus unicolor

swinhoei.

According to this research, in order to promote management of mammals,
there are three suggestions:
(1) Set exposition billboards for mammals;
(2) Establish long-term  monitoring of medium-to-large mammals and

biodiversity.
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p 2009 # BRRBE42 40t 2 EAHAEE RE2ARIRPFRAE LD
SRRL IR IESAPNEE LB R F RIS HP
7z 5 farkd p #4504 w5 & E(Apodmus semotus) ~ 2 g 5% & (Eothenomys
melanogaster) ~ % Lo #g BU(Niviventer cullturatus) ~ & = & (Microtus kikuchii)
2 7% > Bl (Tamiops maritimus formosanus) ; 2 faELA| F &4 > &4 %] 5 ®A R
(Anourosorex aquamipes)¥ £ k& g (Episoriculus fumidus) ; 2 &8 f P &4 > &
w] - F & j%(Mustela sibirica taivana) £ -] & & j3(Mustela nivalis)e 4] * ‘= #F & p
BAP A X Al e P g S o B AR edk 15 A R aE R
& ) §_-k B (Cervus unicolor swinhoei) . & (Muntiacus reevesi micrurus) ~ £ & .
% (Capricornis swinhoci) ~ 4 4* 2% 7 (Sus scrofa taivanus) - 4 4* 5% j&(Macaca
cyclopis) ~ & & j@ (Mustela sibirica taivana) - & j& (Melogale moschata
subaurantiaca) ~ ¥ # = (Paguma larvata taivana) ~ v & && & (Petaurista alborufus
lena) ~ 7 *g > B (Callosciurus erythraeus) ~ % == ¥ & (Dremomys pernyi owstoni) ~
% v *g &l (Niviventer cullturatus) ~ i % x> & (Tamiops maritimus formosanus) ~
% JLa E(Microtus kikuchii)¥s Z & (Apodemus semotus) o gt ¢t » &4t 8 £ p $5 3~
SR A BFIRE G 2454 0 A WAL F S B e (Rhmolophus formosae) ~ % &
‘| ﬁe‘%,& bg (Rhlnolophus monoceros) ~ & = ¢ § 4§ (Harpiola isodon) ~ 4% ¢ J 2§
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BE 18 f;é_(##z‘l»,ﬁ: » 2008 ; F 347> 2007)& £ 2L 20 fA(F o 0 2010) - F4%F
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Sk 36K BT 32 LR L iE + 9 3.3K~3.6K o i B T IR
EXHHBERLSLL RS H R LR e A
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ST A B F L E 369 L T.2K A 3 LR 2 369
LiEr oo A BARRIRE G I LH S EE o BN B ik 2 gtk
BREAEDZTLE LA 84K 89K g 3 & chlh i 4 4 F +hr 2 00 4
FEECBABERMREAZ L LA OBK AT R L L T 2
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EEHRATHE L2/ R AR L S HFAEL Y (3Xx35x97)2 [ A(2x
25X 6.5") R & %% 3 # B (Sherman live trap) o p¢ ¢+ » & & & 7 ¥ rie
FRESREERE A8 T LERESE A ERERES 20
Fafd o it B A N AP B 2B h o R R p R R
7:00-12:00 H & o ATH B 4 2 T R R HAS 0 bt AR
B~ AR GPS RmEE -~ BRrHE L > £ B A k(D
ZOMrRb) e p 5 @SR R A2 o 2 0 R i R R R ks
Ly e gt = 100 4 daqk (trap-night) = 4 & 7 © & B 485 B35
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2. ¢ A Al e 1 R B RAR S SR I o i h AR Bo 4P
3% RECONYX efic v Rlici= p S 4p (2 ik~ Bl a2 ¥4 )2 1+ £
PP FH 7 W SM-04 3] > a4 * Olympus P-I(% Lo~ =+ Wbif
36K E~369 L) (Ml la) 2 £ R P 2 ise MR F A HRp BB
s {3 5 RECONYX z ¢ &= p o 4ps - & w5 RC-55 | %
PC800 4% f& o & H %k & Fl Ttk 2(plot)ic® 2 & p B Ap s (Hl & #2 >
fof E GPS T B2 40 8-2) A E R F RARF w1 3B 3
AR TR #HFIA 2Rt FTHEAYIHRE BTN EEFH Y

Foho W RFPANMFTAEREF? LA ESF 2 AP EE - L B
FRPEIRRE) FRAVNEFALF "RHEERFEERRFAAARH
R FRDERT G o AP IR G R ”’umﬂﬁ&
(Occurrence Index, Ol) i+ & *& 3 Ap $ ¥ 5 & - dpdicst & =34 5 Ol=(&
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2009 # 3% 3 2012 & 11 * k> - EHE I f v 5L 4 5 5 A
# P o4& 4| & & B (Apodmus semotus)~ 2. #g & & (Eothenomys melanogaster) -
% L v #g Bl(Niviventer cullturatus) ~ % L' 2 & (Microtus kikuchii) £ if = 4 &
(Tamiops maritimus formosanus) ; 2 ﬁ AP o & %] 5 &k & (Anourosorex
aguamipes) ¥ £ k& E‘@(Eplsorlculus fumidus) ; 2 A& f P > &~ WA F B
(Mustela sibirica taivana) £z - % & j2(Mustela nivalis)(# 8-1) X~ # & ¥ &
FEATE Brende f uﬂzﬁl CRRERE 3 Ly ER -3 L0 B2 EER
B Ao Hprledf R e

FERMHELSE  ZHRAE B L0 IR F L K2 ELRET
ﬁ » AW 5456592 58 5(£81) o AERDALE - HAr L
ERALEETE T REBHREFERAS O HFEOTEARET Y G AR A
Plenfe g AW g Lo 45 59 & A -+ LR 45 125 £ B
36K #4157 60 & 48 > L8 52K R4 453 6 & B4 > 369 L 24 $2 7!
98 & maE > 2 AR 4T 45 & BAE - B ;Mﬁ“:}u' 131 & BRY > =LA
310 S BRE > H R P47 CRM L RE2 L L AR
R F TR E 0 A uAt R 52K 4 5] 16 & B A 0 369 L 4 5] 9
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6 LR RS FaD 1l LR ZHREREF Ly BpE 0 A
FREERFE BN ART L FHII 64 & B - F LEHHAI 6
& 36K I 14 & B B Lo RS BN ERIGE R R R
Aw g LT FRII3E RN - F LI 38 B 3.6K H #4132
ERMERRRA RN F LR E2 §EERNE L S+ 36K
Rk 52k~ B Atk - Bl A& R 4ng s 52223622243
§; mERWE Lr{r36K A4 K3 E & 1 8 5 36K 369 g B & 4n
FHEFT RPN ~u 5 181 8402 & ) F BRRTE AR
e 21l & Ba(E 82) B3I o] Al 5148 £ 3+ 8 Shannon’s
diversity index §= Simpson’s diversity index > # 3 #_Shannon’s diversity index
4 Simpson’s diversity index » #cdp e F E N F AT Lv o~ =+ LEE > 36K -
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L% 52K~ 2 &+k2% B 5 % > Shannon’s diversity index f= Simpson’s
diversity index shg i€ & 11 A 369 L % 2 B4R R (£ 8-2) o

Fl e R R o R B X HEEF AR o TR

# 3% & 100 Trap Night (100TN) :
FHE #@%@Tﬁ%ﬂﬁ%@ij <100

FHAH B R

RTHEECRFERRSPADOEGEHR - HFRES F LSk &
% > 100TN & % 63.78 » H=x % 369 L » % 4978 B R i ® 5 &
% 52K #1 2 0ya % > 100TN &R 4 3.18 2 539 % Liw K7 2 55 & 7]
SE U E S B R L #Bh 4 o 100TN @A % 5 11.96 22 35.19; & Liv *L
Bt - + L 100TN & 5 1958 BB o 72 & # % k3 > 3.6K “1if 41 3] ch
Mﬁﬁaz&i& 50 L 648 2K > 24E(% 83) - 4 100TN

ehig k3-8 Shannon’s diversity index §= Simpson’s diversity index > # # g &

100 Trap Night = (

RANB AL Lo s S LE s 36K s RE 52K - 2 Ak 2 Bl EHRE 0 R
MEER] MR B 369 LA R 4R R (& 8-4) o L i ;ﬁwﬁﬂm—g » 369

DR F R R T LA s o R R RI A SRR RRE O R g
R aB Ll B R

#-i & T mnﬁ%‘bhﬁ HENZERESF LY EREF L B
&% = # B (2009 - 2010 2 2011 & R )erdf S F K 0 & 7 H R EH T
4T o F)H R E Y ﬁ;ﬂ&.«*l&" RS S EEAERETZ £
BReEFAAYT » BgRERTFZERDTHRARLS - F LERAZ = 2 4
LR A HGe s R B F AP A F L ERAY 7 L8R &0 L 2009

ET 0Bt 52010 # 117 i = A 4 L ERAECE B § DR 2010
£61  #B R0 R 0 A 2010 ~ 2011 2 2012 # 2 1 (> (] 8-2) ;
TARREEE S AT B BB B A 2011 £ 30 2 11

Tiro B MBS 2010 # 30 % 2012 #0110 o AERFEEE T A
B (W183); F v JRET 2000 111 > 2000 & 12 11 7 5 ~ 2011
£ 9% 2012 & 11 ® imet>H s ” fjv\‘FK”ﬁ ok HEcE 3R 2011
E11% en kERYEEE 7 E 5 (F84)iH Lo Hip 5 2010 £ 2012
Ech2 0 @i Ee st > B Ry T B Bold g i
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2010 # 6 7 (»% 2011 & 8 7 (W 8-5) - & Liw &= > 4 LEBEME
8+ 2010 # ¥ ¢r 2011 & ol ® R W 5 60 0 T FREEY
E R o AR RE R R TR EE B L R 01T £ R G

P A B (] 8-2 ~ 8-3 ~ 8-4 2 8-5)

s

8-14



LR A R A SR ki k-

#81.2009 %3 2012 £ 7 pR& P ~RAYP LGP P FHRAFTH(EX)

&P e SpF P

& e Fod LR F L R i xR £ BE FRp FER

(Apodmus (Eothenomys (Niviventer (Microtus (Tamiops (Episoriculus (Anourosorex (Mustela (Mustela

semotus) melanogaster) cullturatus) kikuchii) maritimus) fumidus) aquamipes) sibirica) nivalis)
2012 & 2 % i» 12 3 2 0 0 1 0 0 0
2012 # 5% & 23 2 3 5 0 3* 0 0 0
2012 & 8 % i» - - - - - - - - -
2012 # 11 % &> 2 1 0 1 0 0 0 0 0
2012 & 37 6 5 6 0 4 0 0 0
2009 # 110 33 15 15 1 3 0 2 0
2010 # 192 13 8 30 0 3 2 1 1
2011 & 134 31 14 23 1 10 2 1 1

F.02000-2011 # ¢ 2 & BT AR E 0201285 - F- FRNE -
SRR RS A
— 12012 # 8% RPFREA FRRFEFFRNE -

(FH %k : 225 TR
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Far \_L:; 3.6K :f( R T PO T T
& 59 125 60 6 98 45 31 10 47 481
B oliw PER 3 38 2 0 0 0 0 0 0 43
B P R 64 6 14 0 0 0 0 0 0 84
BLlia & 0 0 0 16 9 22 23 6 1 77
TE B B 0 2 0 0 0 0 0 0 0 2
£ Ry 2 2 3 6 0 2 2 0 3 20
Tk 3 0 1 0 0 0 0 0 0 4
T ER 0 0 1 0 1 0 2 0 0 4
R BB 0 0 0 0 0 1 0 0 1 2
3t 131 173 81 28 108 70 58 16 52 717
Shannon’ sindex 041 034 037 043 015 035 041 0.29 0.18
Simpson” sindex 056 043 042 0.60 017 049 056 050 0.18
3t : Shannon’ sindex % 14 logl0 3+ ¥
(FH- %m0 2L T
% 8-3. ] Al d 4 & # % #£F #1(100 Trap Night)
7 B 3431 63.78 3424 318 49.78 2289 1577 539 23.04
Boliw R 2.01 1958 1.25
B Ry R 35.19 3.38 6.99
B Liw & 840 417 1081 11.96 2.78 0.51
ERGE A 1.14
£ kR 056 0.75 210 2.98 1.02 0.98 1.43
Tk 2.21 0.50
¥ BB 0.37 0.50 0.89
R BB 0.48 0.51
Shannon’ s index 0.41 0.34 036 0.42 014 0.35 040 0.28 0.18
Simpson’ s index 0.57 0.44 041 0.62 0.16 050 057 051 0.19

~

sr 1 Shannon’ s index % 12 logl0 3+ ¥
(FH %k 225 TR
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FAd DLE RIS BEEDL

() *AFFFpEPPBEE
2009 EeA B ¢ o AR ARG R T B %Y 0 3T 9 fAef A

#d P o & w| F_ X (Muntiacus reevesi micrurus) ~ & & .4, X (Capricornis
swinhoci) ~ 4 & j%(Macaca cyclopis)~ v & && & (Petaurista alborufus lena)
# P8 » Bl (Callosciurus erythraeus) ~ £ == > & (Dremomys pernyi owstoni) ~ 3
{Loe #g BU(Niviventer cullturatus) ~ & & j3(Mustela sibirica taivana)£: &b j#
(Melogale moschata subaurantiaca) ; 2010 & & sp s T4l ¢ > 3 & 3] 12 &
ey o HP 5 3BEFTE B 3t > 4 w5 -k A (Cervus unicolor
swinhoei)~ ¢ # = (Paguma larvata taivana) % #* 7% 3¢ (Sus scrofa taivanus) -
2011 & B AP ALY > 4R 14 fEf S do 0 3 3 BEITE Sl iU
P & B E_iE X > B (Tamiops maritimus formosanus) ~ 3 @ v & (Microtus
kikuchii) ~ # Bl(Apodemus semotus) » # ¥ & H < Ayt & R TG kT o
2012 & R Rledry Qfrf it 0 RAER T AT S &5 FAAE
::,Eﬁrﬁl mrE U ROFHR - Rk SRS ekl PR

FooRR SR LA 84 FRF LA B RAPP L FRERG LA
8-5 -

BNt BeAp i BN R P A ap deqpisdpt o 1 iEpE
HPRERSE 22 ER 3T PAAFE HBRN A 2l
Reconyx PC800 Al#icis b & p B A4pid » P ehE 5 0 W41 (E22F 2 F
BRERCLVREPHARARE SO FHE - RAFF I 52851 %
EE RS R P Alp BeAp ik S ] R AP S - ER LT
Hehfie A p B Apis A& BN AFMAB 4ot B8 4 o $&_369 L
ehd S p R A S E G RRE B DAL 0 L AR R
F - o €2 KRR FA(F 85) FFHRAIT6 T KB TP Fecha (F o

hitdfiz oL E s EE LIS P RERE R (4 86) 27
L X E G RR(F R P EER S Ol ERF) > % BiBEE S0l EK
BLE2 4L X0l bt hmdibhid e LEHEs
A BA B AR T ARE RS L L Ol Eh B AR
(O1=4.423) » $.% % = + # % (01=72.911) » ¥t % Liv & 369 Lseh Ol &
AR AERIE LT e 369 LB FI L G F R ﬁ%,n-z»gqti.‘;;mk.,)kg?;;
P R o B RRT LTS LELEAGIRY AHRER LA (F
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#-2009 3 2012 & & drfhcnd p T30l B AEE L4 ¢ hf g ER
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Ol g & B & (SP1) 2 2 ZHR(SP2)sioj B~ RR 2 " A EApT 2 FAR M ~ 47
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FAd DUERFRNREFEAEEDG

%84 rtERAPBPBHEL T RR Y (RIK)

by R 2009 +# 2010 +# 2011 # 2012 # B3t
NS 763 657 2642 2551 6613
99 - 9 26 28 63
EELX 130 368 738 709 1945
d AR - 2 13 32 47
+ B RE 144 148 217 187 696
0o KR 2 14 24 21 61
A B 4 29 10 - 43
Evs B 2 8 50 20 80
TR R - - 1 - 1
& - - 46 - 46
B olw & - - 2 - 2
% lie PR A 2 7 37 - 46
¥ R 16 20 29 20 85
BE 11 7 15 11 44
v - 1 - - 1
B3+ 1548 1074 1270 3850 3579 9773

B &
2 ik

369

% ¥

3.6K

S

’_g\lr\f'
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I 3801 E

F8-6 Lk kA -EFLIZEAMBLLARERA H5OI & o
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NI TR Y

i)

SEBAEBEAEY

3]

3 85 LEFRLMp BIP L TEE()

2009 # 2010 # 2011 = 2012 = B3
R | 4190.17 3253.98 8708.30 6947.30  23099.75
Fav #2 3560.03 3105.15 8482.73 5318.93 20466.84
-+ #1 1921.98 3021.97 7948.67 6407.68  19300.30
=+ #2 2277.17 1202.28 8124.90 5397.65 17002.00
3.6K#1 1618.60 2987.63 8261.02 7275.35 20142.60
3.6K#2 902.18 2689.45 6571.87 2979.87@ 13143.37
369#1 433.18 4255.92 7990.13 4221.85 16901.08
369 # 2 1369.12 799.42 8907.07 2694.72@  13770.33
2 &5H#l 4987.58 8705.90  8422.27 6301.23  28416.98
2 &t H2 4527.63 7079.93 9268.90 5906.87 26783.33
Blr#l 3840.10 5373.37 7194.12x% 4985.03 21392.62
Bz H2 4101.62 5709.68 7241.30% 6358.82 23411.42
B #1l 954.30 5077.05 9322.73 5571.02 20925.10
B #2 952.70 8652.10 9320.33 6757.02 25682.15
Ko 35636.36 61913.83 115764.33 77123.33 290437.85
* PP ARG BBl A HERTHEEY -
@: B EERY G RAD KR
(FHR &R 2L TH)
% 8-6.2009-2012 # & # % AP B ApIS R ¥ FTH(TBO0I &)
#Leo = F 3.6K 369 2 A&+ B2 e G o
b % 31409 72911 74.608 10.334 12700 4.423 5348  36.204
;! 0 0 0 0 0 0 4208  4.208
EELE 0 4677 2783 5972 10471 13187 17.057 11.121
AR 0 3.958 4316 0 3.156 0 1.293  3.592
& 8 RRE 2309 4334 4285 5828 9048 3982 5174 5741
v oo KE B 1469  3.928 4288 4744 1525 1493  1.447 2.937
7 L B 6.416 0 3665 2117  0.933 0 0 4.440
v B 2.864  4.842 5544 2681 2788 0 0 4.183
i R B 0 0 0 2.043 0 0 0 2.043
# & 3.315 0 3702 4277  1.398 0 0 3.720
®od LA 3018 0 3864 6799  4.285 0 0 4.924
B e & 0 0 0 0 2.796 0 0 2.796
T ERP 4178 5243 3281 3561 1634 1511  1.205 3.350
&b E 3432 9933 2143 0 0 0 0 5.078
v s 0 0 0 0 0.833 0 0 0.833
468 9 8 11 10 12 5 7 2154
Shannon’s index 0.70 0.55 0.61 0.95 0.92 0.56 0.67

it : Shannon’s index % 14 logl0 3+ &
(FRXR: 225 FTH)
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% 8-7.

2

Pt B Y TR(TI901 &

FAd ZUHERFREFAEEAE

S
Ep v LK kA EFLE EATRE LARE Yo EER AMPE ESRE ERPE FR FLY R FLvR FER ORE 5 fe
2009 34 4.788 1.102 9.064

45 25530 7.261 1.927

8-6  54.130 5.657 6.144

6-7  30.736 4.711 7.637 1.872 1.872 1.872

78 63.249 9.301 8.072 3.640

89 22626 3.449 13.019 1.434

9-10  33.643 6.299 8.983 0.955 2.308 4260 1.117

10-11  19.940 9.501 4.195 2.160 1.165 5221 0.990
2010  12-1  37.056 5.790 3.964 0.848 12573 3.491

2-3 22510 9.956 1.884

34  19.147 6.206 2.067 2.230 0.954 1.384 3.024 4.382

4-5 28459 1.299 8.197 2.041 7.011 3.089 2.327 1.440 1.737

8-6  44.744 6.105 2.775 3.848 3.862 3.862 6.555 0.833

6-7 54576 1395 15371 1.212 8.142 6.410 8.006 3.082 14.656

7-8 2.322 2058  10.194 14.240

89 58818 5.690 7127 12394  10.602 30.184 3.018 1.548 3.130

9-10  37.083 2.097 8.303 5.701 0.991  12.353 9.107

10-11  22.323 13.947 2.400 3.344 3.564 4.254 5.528

(FHR KR 2T FH)
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2L ?v%ivig,:‘i%ﬁﬂii:?;ﬁﬁgi

% 8-7(¥). &' iR p BApBR Y FTH(TIBOIE)

E e LE kR EELE LT E LRRE C R AEPR LR R ERPE O HFR 0 FL9 R v R FERHA BE 9 fo

2011 12-1 26.019 1.063 12.112 3.242 3.732 0.968 6.762 2.196 9.602 1920 2.196
1-2 27.140 11.425 5.416 5.113 1.432 17.804 7.274 7.122 5.159
2-3 21.899 4.263 2.429 2.459 2.459
3-4 10.802 8.647 7.717 2.043 1.929 4541
4-5 25.607 2.479 6.758 1.041 1.047 0.976 4.487 0.997 0.997 0.997
8-6 27.423 8.915 1.193 1.264 1.333 3.790 7.539 3.458 1.336
6-7 46.022 9.023 2.386 1.147 1.911 2.637 5.266 5.301 1.344
7-8 52.819 11.557 1.485 8.360 2.189 1.468 5.723 1.418 1418 7.360
8-9 48.476 2.901 8.892 3.043 6.360 1.443 2.896 2.890 1.445 3.638 2.180
9-10 35.670 11.121 1.661 8.277 1.703 5.622 6.882 7.496 1.874 6.574
10-11  27.492 20.386 10.398 1.646 4.219 3.277 1.430 1.398 2.872 2.796
11-12 28.115 6.872 10.899 1.336 4,148 1.120 2.593 3.585 7.018 1.510

2012 12-1 32.612 14.116 6.282 2.980
1-2 37.076 14.597 2914 1574 1.624
2-3 20.567 4.933 10.215 4.245
3-4 17.877 1.506 14.034 1.567 6.417 2.859 1.396
4-5 33.022 2.280 9.054 1.867 1.845
8-6 34.396 3.339 16.032 6.746 3.239 0.820 2.027
6-7 81.555 3.338 19.758 2.402 8.410 2.324 2.550 3.504 2.347
7-8 44487 6.892 15.190 4371 6.821 4.546 2.897
8-9 42.765 4.425 19.089 5.174 7.781 1.199 1.960 14.745
9-10 39.184 5.438 21.371 5.390 4.459 4.681 2.084 2.725 3.709
10-11 61.162 1.466 14.065 5.947 9.487 10.900

(FHE Xk : 271 )
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488 LE EFLIAEPRRET D THOI BHF &3 dp M A ¥

5 5 L £ EBLX + AR e
- (p L3501 &) | (pTH0lE) | (pTH0l )
% p 238 | Pearson 4p B ¢ 0.146" 0.176" 0.080"
(C) B 0.000 0.000 0.007
& pRA | Pearson #p B i -0.048 -0.116™ 0.032
(%) B¥l 0.105 0.000 0.288
& p s a | Pearson 4p B 1 0.004 -0.035 -0.009
=
(mg‘m) MEH 0.899 0.237 0.765
2 g vEL | RReE | ARRE
(pE=0lE) | (pT=O0lE) | (PTEO0lE)
& p 3238 | Pearson #p B i 0.046 -0.079” 0.265 "
(C) B E 0.125 0.008 0.000
% piBRA | Pearson 4p B i 0.008 -0.032 0.045
(%) BE 0.794 0.276 0.128
& p '# % | Pearson #p B ¥ -0.065" -0.102” -0.010
E
(mim) MR 0.028 0.001 0.739
(FH KR 2 TH)
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Holf 3 Bk % p 2009 £ 3 2012 # - %32 546 15 & BAE(% 8-9) o
ANERAFEERPELI IS c B LIl REFALF S LR
RECEE S S RS K

% 8-9. dhiF BT H

p gy 3 4 WE(Q)
2009/03/21 = F LiE e BE kg 3.3 F
2009/07/21 =+ L A A B S g 4.4 F
2009/09/07 = * 4 4 ] B f4E 4 F
2009/09/07 = * 4 2 ] B A 4E 35 M
2009/09/07 =+ LiEE 4 E A 4§ 3.4 M
2010/07/03 2 &+ WA ig * 2ods M
2010/11/30 = + Ligk Fee B3 i 3.1 M
2010/12/01 =+ i dEE R 3.4 M
2010/12/03 =+ 4@ 2 ) B A 4E 5.4 F
2011/07/25 =+ 4@ Fee KAk Ty
2011/08/26 = + LiEk b E A * zods F
2011/08/26 = + LiEk b E A * zods F
2011/09/16 = + L& £=% fig 5 M
2011/10/13 =+ . E B4 R ek M
2011/11/16 = + .& £=% fig 47 F
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I B (3886 M)FNT 0 M(R 8-2) 0 KR EEEM ALY - F gz
24 bEA e 3G R ZHAR oL @R B AT L I 36K
FHE P L ERREEERIE AT AP AR B3 L HREASF
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#F 3000 = & 2 ea A IE 0 L B d b A BARES 2R A 369 R
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WrLp B RRAPYE G TRe s o

N
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A0 18 S5 TWD Altitude
Folro#l 280203 2697809 2238 m
oo #2 280047 2697722 2324 m
-+ 1 279203 2697496 2520 m
=+ #2 279136 2697444 2530 m
3.6K#1 278716 2697950 2858 m
3.6K#2 278757 2697950 2854 m
369#1 274561 2698777 3222 m
369 #2 276227 2697632 3134 m
2 &l 274367 2698526 3393 m
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Bl #l 274026 2698026 3607 m
Bl #2 274001 2698005 3604 m
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By #2 271882 2697694 3375m
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1 20110127 BT 952 %8 21 F
1 20110127 3.6K 20110127-1F # & 16.4 M
1 20110127 3.6K 20110127-2F # & 14.6 F
1 20110127 3.6K 20110127-3F # & 16.8 F
1 20110127 =+ 20110127-4F # & 15.8 M
1 20110127 BT 20110127-5F # & 16.4 F
1 20110127 BT 20110127-6B 2R 23.9 F
1 20110127 BT 20110127-7B 2R E 24.7 F
1 20110127 BT 20110127-8B 2R E 21.4 F
1 20110127 BT 20110127-9B 2R 25 F
1 20110128 =+ 20110128-1B 2 7R 19 M
1 20110128 =+ 533 58 - F
1 20110128 =+ 953 # & 16 F
1 20110128 =+ 954 B Lo A 49 M
1 20110128 =+ 470 58 - M
1 20110128 =+ 955 58 - M
1 20110128 =+ 20110128-1F # & 18 M
1 20110128 =+ - # & - -
2 20110126 369 20110126-1F # & 17.5 M
2 20110127 369 20110127-1F # & 18 F
2 20110127 369 20110127-2F & 22 M
2 20110127 2 20110127-3F & 19 M
2 20110127 2 20110127-4F 58 21 M
2 20110127 2 20110127-5M -SRI 33 F
3 20110312 BT 907 # & 20.5 M
3 20110312 BT 1001 # & 28 M
3 20110312 BT 1002 # & 19.5 M
3 20110312 BT 20110312-1B 2R R 24 F
3 20110312 BT 20110312-2B 2R R 23.5 F
3 20110313 =+ 1003 # & 18 M
3 20110313 =+ 1004 58 22 M
3 20110313 =+ 1005 # & 20 F
3 20110313 =+ 1006 B Lo B 51 M
3 20110313 =+ - # & - -
3 20110313 3.6k 20110313-1B 2 PR 19 F
3 20110313 3.6k 20110313-2F 58 21 F
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5 20110527 =+ 1012 # & 26 M
5 20110527 =+ 1013 %8 27.1 M
5 20110527 =+ - # & - -
5 20110527 =+ - B v R - -
6 20110701 kS8 703 # & 13 F
6 20110701 kS8 704 # & 28 F
6 20110701 kS8 20110701-1F # & 25 F
6 20110701 kS8 20110701-2F # & 25 M
6 20110701 B % 705 %8 27 M
6 20110701 7R 706 # & 16.5 F
6 20110701 B % 20110701-3M B i B 39.5 F
6 20110701 s 20110701-4S £ k& 6 M
6 20110702 2 At 707 # & 12.3 F
6 20110702 2 At 708 & 18.5 M
6 20110702 2 At 710 # & 29 M
6 20110702 2 At 711 58 NA M
6 20110702 B 2 20110702-1F 58 14 F
6 20110702 B 2 20110702-2F # & 25.5 M
6 20110702 2 At 20110702-3S S 7) 6 F
6 20110701 B % - # & - -
6 20110702 7R - # & - -
6 20110702 B % 807 58 - M
6 20110702 369 - SOk - F
6 20110702 369 801 # & 23 M
6 20110702 369 712 # & 19.5 F
6 20110702 369 713 # & 18 F
6 20110702 369 714 & 32 M
6 20110703 2 Fik 715 B Lw & 22.5 M
6 20110703 1 4% 5.2k 716 # & 25.5 M
6 20110703 1 4% 5.2k 20110703-1F & 22 F
6 20110703 14 5.2k 20110703-2M B i B 43 M
6 20110703 1 4% 5.2k 20110703-3S S ) 6.5 F
7 20110725 =+ - # & - -
7 20110725 =+ 1004 & 31 M
7 20110725 =+ 1020 B Lo A 68 F
7 20110726 oo 721 & NA F
7 20110726 Lo 722 2 PR 24 F
7 20110726 BT 605 2R E 22 NA
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7 20110726 BT 20110726-1B 2 AR R 19.5
7 20110726 BT 20110726-2B v R B 21.5
7 20110726 =+ 1013 31
7 20110726 =+ - v A B -
7 20110726 =+ 1020 did R NA
7 20110726 =+ 723 25
7 20110727 3.6K 724 25
7 20110727 =+ 725 29
7 20110727 =+ 1020 B Lo LR -
7 20110727 CRIThy 321 %8 NA
7 20110727 3.6K 20110727-1S S ) 6.2
7 20110727 3.6K 20110727-2F & 17 F
7 20110727 3.6K 20110727-3F # & 23.1 M
7 20110727 3.6K 20110727-4S £ ER 5.7 F
7 20110727 3.6K 20110727-5F 58 8.6 M
8 20110825 kS8 726 # & 28 M
8 20110825 kS8 727 # & 25 M
8 20110825 kS8 703 58 - F
8 20110825 B % 807 # & 23.5 M
8 20110825 B % 728 58 22 F
8 20110825 LR 707 # & 17.5 F
8 20110825 2 At 20110828-1M SR B 38 F
8 20110826 2 Atk 730 ST 40 M
8 20110826 B % 731 B i B 33 F
8 20110826 369 732 20 M
8 20110826 369 729 NA F
8 20110826 369 733 20 M
8 20110826 369 734 B = 39 NA
8 20110826 369 735 B = 36 F
8 20110826 14 5.2k 716 24.5 M
8 20110826 14 5.2k 20110826-1M B iy 34.5 M
8 20110826 1 4% 5.2k 20110826-2F 22 F
8 20110826 {4 5.2k 20110826-2M B = 39.5 F
8 20110826 {4 5.2k 20110826-3M B = 29 M
8 20110826 {4 5.2k 20110826-4M B = 35 M
9 20110916 =+ 1004 33 M
9 20110916 =+ 1007 15 M
9 20110916 =+ 1008 28 M
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9 20110916 -+ 85 2 5 24 F
9 20110916 =+ 20110916-1F E . ;
9 20110916 iy 608 2 5 NA F
9 20110916 LT 721 & - M
9 20110916 iy 1014 E 25 M
9 20110916 iy 1015 E 16 M
9 20110917 3.6K NA & NA  NA
9 20110917 -+ 85 2 5 24 F
9 20110917 =+ NA & NA  NA
9 20110917 iy NA & NA  NA
9 20110917 iy 608 2 5 NA F
9 20110918 3.6K NA & NA  NA
9 20110918 -+ 20110918-1B 2 R - ;
9 20110918 Ry 20110918-2B 2 R - ;
9 20110918 Ry 608 2 5 kR ; ;
10 20111016 Lg% 327 E 18 M
10 20111016 Lg% 20111016-1F E 181 M
10 20111016 B % 728 E 23.6 F
10 20111016 & 328 & NA F
10 20111016 L 7R 20111016-3M B oo & 36.9 F
10 20111017 2 Atk 1320 E 16 M
10 20111017 369 226 & & 30 M
10 20111017 369 227 & & 24 M
10 20111017 369 801 & & NA M
10 20111017 369 228 & 25 M
10 20111017 369 230 e 18 M
10 20111017 369 231 & 26 F
10 20111017 369 20111017-1F & & 11 F
10 20111017 369 20111017-2F & 16 M
10 20111017 369 20111017-3F & & 34.4 F
10 20111017 369 20111017-4F & 13 F
10 20111017 2 Atk 1320 e 16 M
10 20111018 2 ftk 232 & & - F
10 20111018 % * 5.2k 20111018-1S E Ry - -
10 20111018 % * 5.2k 20111018-2S E Ry - -
10 20111018 %' 5.2k 20111018-3M B oo & ; ;
10 20111018 %' 5.2k 233 3w & 39 M
11 20111114 =+ 1011 & & - F
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11 20111114 =+ 40 & - -
11 20111114 =+ 2 & - -
11 20111114 =+ 1030 B oLv R - M
11 20111114 oo 361 %8 - F
11 20111114 R 1050 B olbd R 74 M
11 20111114 oo 736 %8 14.8 M
11 20111114 FoLv 737 2R 23.6 M
11 20111114 v 20111114-1S ER R - -
11 20111114 oo 738 2 MR 24 F
11 20111115 =+ 20111118-1B 2R E 18.3 M
11 20111115 =+ 300 B ov R 64 M
11 20111115 =+ - R B - -
11 20111115 oo 740 2 MR 21.5 M
11 20111115 AT 400 B old R 97 M
11 20111115 Falv 741 & 19 F
11 20111115 Falv 20111118-2S B R 14.7 M
11 20111116 AT 400 B old R 97 M
11 20111116 3.6K 20111116-1F 58 22.4 F
11 20111116 3.6K 744 B old R 88 M
11 20111116 3.6K 743 2R E 20 M
11 20111116 3.6K 742 & 25 M
11 20111116 3.6K 20111116-2B 2R R 21 M
11 20111116 oo 608 2R R NA M
11 20111116 oo 745 2R R 25.5 M
12 20111224 369 433 58 30.4 F
12 20111224 369 20111224-1F & 18.3 M
12 20111224 369 20111224-2F & 18.4 M
12 20111224 369 746 oy 21 M
12 20111224 369 227 58 - M
12 20111224 369 747 & 18 M
12 20111225 kL 327 & 17.5 M
12 20111226 kL 750 & 17.5 F
12 20111226 B 5 20111226-1F & 18.5 M
12 20111226 B3 R0O01 -SRI~ 37 M
12 20111226 2 At 232 & 16.8 F
12 20111226 2 At 20111226-2F 58 17.4 F
12 20111226 2 At 730 B & 41.6 M
12 20111227 1 4% 5.2k 20111227-1S S ) 4.7 NA
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LTS p # 8L Kot P fa i e
12 20111227 1% 5.2k 20111227-2F & 16 F
12 20111227 L % 5.2k 20111227-3M B e & 37.8 M
12 20111227 1% 5.2k 20111227-4M B lw & 33.6 M
12 20111227 1% 5.2k 233 B lw & 39.6 M
2 20120208 v R008 2 PR R 20 F
2 20120208 IR R007 B oLv R 61 M
2 20120209 =+ R006 & 25 M
2 20120209 =+ R005 & 16 F
2 20120209 =+ R004 & 19 M
2 20120209 =+ R003 & 19 M
2 20120209 =+ 20120209-1F & 17 F
2 20120209 =+ 20120209-2F & 15 M
2 20120209 o 741 oy 21 -
2 20120209 R 20120209-3B 2 g R 23 -
2 20120209 AT R007 B ow R 59 M
2 20120209 o 361 oy 24 -
2 20120209 o R002 & 16 M
2 20120210 =+ NA & - -
2 20120210 =+ NA B oLv R - -
2 20120210 =+ 20120210-1S £ kR 4 NA
2 20120210 3.6K 20120210-2B 2 AR 20 -
2 20120210 3.6K 744 B oLv R - -
2 20120209 3.6K 20120209-4F & 16 -
2 20120211 369 747 & 20 M
2 20120211 369 20120211-1F & 19 -
2 20120212 369 226 & 26 M
2 20120212 369 R0O10 & 12 F
2 20120212 369 R020 & 17.5 F
5 20120506 Zar RO11 B 22 F
5 20120506 Zar 20120506-1B 2 g R 19 F
5 20120506 Zar 608 2 g R 22 F
5 20120506 Zar NA 2 g R - M
5 20120506 =+ 20120506-2F & 21 F
5 20120506 =+ 20120506-3F & 26 M
5 20120506 =+ 20120506-4F & 20 M
5 20120506 =+ R0O12 & 31 M
5 20120506 =+ R0O13 & 22 F
5 20120506 =+ R014 & 25 M
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LTS p # 8L Kot P fa i e
5 20120506 =+ RO15 # & 19 F
5 20120506 =+ R016 B Lo R 84 M
5 20120506 =+ NA ol | - ]
5 20120506 =+ NA # & - -
5 20120506 =+ NA # & - -
5 20120506 =+ NA v R - -
5 20120506 =+ NA B Lo R - -
5 20120507 3.6K RO17 # & 23 F
5 20120507 3.6K 20120507-1F # & - -
5 20120508 369 R018 58 30 M
5 20120508 369 R021 58 31 F
5 20120508 369 R020 58 24 -
5 20120509 kS8 R022 # & 25 M
5 20120509 kS8 R023 # & 29 F
5 20120509 kS8 20120509-1S EER 6 -
5 20120509 7R 20120509-2F 58 24 M
5 20120509 B % 731 B i B 32 F
5 20120509 B % R100 B Lw & 47 F
5 20120509 B % R024 58 24 M
5 20120509 B % R025 # & 19 F
5 20120509 2 At R026 58 24 M
5 20120509 2 20120509-3S S 7) 6 NA
5 20120509 2 20120509-4M Folw & 40 F
5 20120510 14 5.2k 20120510-1S EER NA NA
5 20120510 14 5.2k 20120510-2F # & - -
5 20120510 14 5.2k 20120510-3M B Lw & - -
5 20120510 14 5.2k 20120510-4M B Lw & - -
5 20120510 14 5.2k 20120510-5M B Lw & - -
11 20121030 369 20121030-1F # & - -
11 20121031 B 2 20121031-1F # & - -
11 20121101 1 4% 5.2k 20121101-1M B Lim B - -
11 20121102 BT 20121102-1B 2R E - -
*7 20120717 AR AL - |+ & - -
*7 20120721 - BE R - £ & X2 . )
— I RE&-

¥ 3R R IFap §?¢7}J_O
(FH &R 2E 5 TR
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Abstract

[ Key Words] Darwin Core, raw data, Ecological Investigation Data

The data formats for collecting raw data of the project “The high mountain
ecosystem integration investigates for Snow mountainous area” adopts “the
Convenient Ecological Investigation Data Format” designed by the Research
Center for Biodiversity Academia Sinica on the basis of Darwin Core 2.0, the
common formats in the worldwide, with some modifications for the requirment
of chinese language we use.

For the need and the convenience to exchange data internationally, the data
in the project are recorded in XML format which is also internationlly adopted.
In addition, to compensate the need for information searching and presentation,
the relevant databases were established at the same time. Currently, partial raw
investigation data has been preseved digitized and is availabe online

The project sponsors and data providers as well as the general public are

welcomed to inquire and download the data as they need.
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Marchantiophyta 3185FY Jungermanniopsida T£EZHH Porellales Frullaniaceae 1
Marchantiophyta 3{EEFY Jungermanniopsida EEEEHY Metzgeriales Metzgericacae 1
Marchantiophyta 3EEFY Jungermanniopsida £ Marchantiales Cleveaceae Er7laERt 1
Marchantiophyta HEEFY Jungermanniopsida Jungermanniales FEE: Scapaniaceae 2 i
Marchantiophyta HEEFY Jungermanniopsida £ Jungermanniales Geocalycaceae 1
Marchantiophyta i#FH Jungermanniopsida ZEAEHE Jungermanniales ##EH  Herbertaceae 2
Marchantiophyta HEEFT Jungermanniopsida ZEEEH Jungermanniales 2£EEHE  Jungermanniaceae 1
Marchantiophyta Hi#5HH Tunger ida TEERI Junger iales B&EH  Lepidoziaceae 3
Magnoliophyta  AREIFEHITH Magnoliopsida  REHHE Lamiales BE  Labiatae ERARL 9
Magnoliophyta ARBIEHIFT Magnoliopsida  ZREEIHH Lamiales /BEFYE  Boraginaceae BER 1
Magnoliophyta  RBFEHIFT Magnoliopsida ZRBAEE Primulales RETEE Primulaceae RETERE 4
Magnoliophyta  ZRBEEHIFT Magnoliopsida  7RBHH Ericales HERTEE Ericaceae HERIERE 218
Magnoliophyta  RBHEHIFT Magnoliopsida ~ 7RBHH Ericales HERTEE Pyrolaceae FERER 1
Magnoliophyta  RBHEHIFT Magnoliopsida 7RBA4E Ebenales it E  Symplocaceae PRt 3
Magnoliophyta  ARBEHEHIFY Maguoliopsida TRESEE Myrtales He&f2E Onagraceae iRt 11 I
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Pinales ti42E  Pinaceae it Abies kawakamii BEST 6
Passeriformes FE&EE  Sylviidae R Abroscopus albogularis Eiai 7 b
Passeriformes Fe2£H  Sylviidae R Abroscopus albogularis fulvifacies HEERRE 4
Ciconiiformes 87%E  Accipitridae  [E#} Accipiter soloensis FRIEE 1
Ciconiiformes #§fYH  Accipitridae &R} Accipiter trivirgatus formosae BEEE 1
Ciconiiformes #8YE  Accipitridae  [E#} Accipiter virgatus TAEE 1
Ciconiiformes #8fZH  Accipitridae ER} Accipiter virgatus fuscipectus TAEE 7
Polypodiales #E'H H Dryopteridaceae BEEWERE  Acrophorus stipellatus b=t 1
Passeriformes 62  Timaliidae ZER Actinodura morrisoniana BB 3
Campanulales f&EHE C | TEtER Adenophora morrisonensis morrisonensis E[L[/b5 1 B
C: lales f5EHE C | FETER Adenophora morrisonensis uehatae [=Si3 27
C lales f5fEH C 1 FETER} Adenophora triphyila Esall o 3
Passeriformes FEEEHE ~ Aegithalidae ERILER Aegithalos concinnus ATEE 9
Passeriformes FEEH ~ Aegithalidae ERIER Adegithalos concinnus concinnus AEERILE 3
Leucodontales EIEEHEE Meteoriaceae  ERER} Aerobryidium filamentosum EITfHEE 2 i
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6 natidae Family Acantt 2011-12-18 00 ERIFEFHPER 2408361 12128778 ESUH  ER-SwP FEE Q.
6 A natidae Family Acanth 2011-12-18 00 EFIEESHADE 2438361 12128778 ESUH  jEkswp EEE q ™
2 A natidae Family Acanth 2010-06-18 00 BFFFFOKKIERTE 243940 12123864 ESUH  jef5-1-SWF BFRT Q
2 A matidae Family Acantt 2010-10-01 00 EFFFROKKIFRTIE 24 3940 12123864 X j2f5-1-SWF BikiR a
2 A natidae Family Acantr 2010-06-18 00 BFFPRIKKIERTE 24 3940 12123864  EESOH (4F5-2-SWF BRikiR a
6 Family Acanth 2012-10-07 00 EFIFEEHPIR 2438361 12128778 ESTH  BARSWP BEHE a L
3 natidae Family Acantt 2010-12-11 00 ERUFESEHENE 2428361 12128778 ESW  ER-SWP Bk Q
2 natidae Family Acantt 2010-06-18 00 EFFHROIERTIE 24,2940 12123864 E3OK  557-2-SWF ZRE Q
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