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Abstract

Tropical mountain rain forest is one of the most important forest vegetation types in tropical rain
regions. It can provide an important foundation to maintain regional ecological security and con-
serve biodiversity. In order to study the effects of altitude and aspect on community structure and
similarity of tropical mountain rain forests, eight fixed sample squares of 50 x 50 m were selected
form the south and north slopes of Yinggeling Nature Reserve, which were set up in tropical
mountain rain forest at different altitudes. The dominant species composition, species diversity
and similarity of tree plant communities on northern and southern slopes were compared. The
results showed that the plant community in the plot was rich in species, with a total of 246 species,
146 genera and 61 families. Fagaceae, Camellia, Euphorbiaceae and Lauraceae were the main do-
minant families. The elevation gradients of dominant families, genera and species in each plot
were heterogeneous. The vegetation species richness and species diversity of the sample plot in-
creased first and then decreased with the increase of altitude, which conformed to the pattern of
“Middle Peak Distribution” and the theory of “Middle Height Expansion”, respectively. The diver-
sity of plant communities on different slopes at the same altitude was mainly influenced by com-
plex and changeable environmental factors such as water, heat and topography. The altitudinal
gradient affects the distribution patterns of families and genera, the structure of plant community
was different in different altitude plots, and the similarity of plant community was very different.
The pan-tropic distribution of families was dominant, and the pan-tropic, tropical Asia and north
temperate distribution of genera were relatively high. Therefore, long-term monitoring of forest
dynamics in the tropical mountain rain forest will promote a deeper understanding of the com-
munity formation and species diversity maintenance mechanism of this type of rain forests.
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AW 2 REVERIE U A S I TR R, T AR TR P R AR A R R AR 2 BRI U — AN E R
WY, —H DR AR SUBOGEIm ) ) 8, I 7E#ery WML X A EI S [3]-[8]. HAT, E N S#ETERIE
Wy FiFRL. ML, ISR ARHL X T T — L O8 TR 2 AR A A A A kR I AT AR, B
FLEE R ECUT HAE 7R T B AR XA Bl 2 REE . R IX R RIS P BT 45 0 5 S5 IR SR AR TR 1
YR ZR[9]-[19]. BUA 1A% 22 B 7032 BH o (8] 2 62 1) B0 23 A A SR SR W0k = 5 BE B g 45080 FE T sl R iz
AR, [R] At A7 7 B YR B 3 BB I SR i e/ S5 AR R Y i AR A AR [ 20] [21] [22] [23] [24] .
HHUEFT W, H AT 2 R R o ks SR D AR R . AN R DX PR 2% 1 Ll b R 0 s B2 DA e
TE SRS R 35 2 S EUE VYT 2 BV AR A i SR AN [FI[25] 0 BRIt TR JRASTRI I X3 1l fd S AR 2t
ZREIE R 2 A R AN BT B, X T B B R R A B N R A 2 FEE AR IR 00 R R .

FRAE B, Q8 TR BEMCREE Z IR 7. SRR T IRME. KRG
TR EME N FAEEZE R, H HARKFRE LRgmads (LRl . R IX R AT VA 45 14[26] [27]
[28] [29] [30]. g Fg %G =F0 [H 5 ¢ H AR R4 XM AR VG I 7E 170~1812 m 2 (8], “rhig IR ISR TR
BT 5SRO R IR 2R, BRI RH RAR . B EERAR . BT R AR . BT
bR ZRAR BT BRI BT LU TR AR S 2 A, A X3 Py R A B AR L T iy — T v A A T
7 [31] [32]. VAR X A M o % B AR ORI R bR, B R0 2 3R [ ity MR AR 38 RGIRAF ] 58
BIGXIRZ —, WRAEMZREER RO . — s ARSI R BT R 7 X MG sh il
VIR IO PP BEA AL . BPAESHIED VR AR IRIUIR 5 T RESR S DR (R4 X B4 X 07 R R 55
WFIC TAE, {HS&A JEE BRI $0a 1L WY AR RE 4 22 AR PR A 78 B R PR, A4 22 R PR A 40 A R AN
BHf[33]-[38]. AW 7L ik 1 25 AN [F) g 4 ] s A N R S 30 (0 . IR A EE ) . MR SRS
A EE. MRS, R RS WAL A Jaccard BEE AR R B KA
VIR BT X RN, T AR RIS AT L R ARAS [F) T IR AR R TR AL 5 4 e 2 R
(AR AR, DA 7~ 55 BF & Ay LU b R MR 22 R 1 BRI o0 A B S IR BIRL -, i b X A4
ZREMERY . GRURI AT RESE R A DA S IR BRI P SR AR BRI TR, DS SRS BT LU R AR AR A 2 R
TE RS R 2958 B4l

2. 5 HE
2.1, WX

VP B EFUR [ R H AR ORGP DX (LU N IRR “ ORI X7 ), A2 AR R AR S AR S RGN £ 2R R
AR BRI X R XA TR S PR R s Lk B, s b B Hih B Ffs b, SRR
BRMEMESANE, 5HTERLERMGEI X, FEEHREREY XA, B 50464 hm?. £
P IX J@ AT I PEVEZR S5 AE 1R 23°C~35°C, 4ERF/KEETE 1500~2000 mm 2 [a], WZEFZESH . )
PrIX AR IR, REa. L RO

22. HEMIRE
ARHEFEAE LRI X A EHL 8 /> 50 * 50 m 4T LU 3 R AR ] 5 R - AR AT SO S B AR e (32 1)
2.3. KiigE

T I SRAE MR A A A, K 50 * 50 m [E @A77 43 B 10 A 5 m * 5 m ) 25 m? (/M T, SR
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Table 1. Descriptions of the plots on the northern and southern slopes at different altitudes in the tropical mountain rainforest
of Yinggeling
7 1. WEHARE . Ui R RS R AT LM R B R

Pt S LS i NN () K (m) P )
Samples Number Longitude Latitude Quadrate size/m Altitude/m Slope Direction
YGL34 316979 2087370 50 * 50 406 Fid S-slope
YGL23 329399 2108630 50 * 50 458 JE3% N-slope
YGL32 322965 2090400 50 * 50 550 R S-slope
YGL22 322965 2090400 50 * 50 591 JE3 N-slope
YGL21 337172 2100230 50 * 50 745 R S-slope
YGL24 327701 2104790 50 * 50 800 Ab3% N-slope
YGL18 343784 2102380 50 * 50 1025 Fi 4 S-slope
YGL16 347716 2105320 50 * 50 1355 Fi 4 S-slope

VE: 1. YGL34 F7i 34 SERE; 2. &, AEBE RN BN, KA 54 b5 R 5.
Note: 1. YGL34 means fixed sample plot NO.34, 2. Longitude and latitude are kilometer grids.

24. M RM R BEHEENE T

A PAEROH BRI SR A PR, B EEE. WA RS, R RS B
TR LSS AR A SR HL.

241 EEE

TR I A A RO AL B, R B DL A DL S S 1 B A [39]
IV =(Rn+Rc+R, +R, )*100%, v Rn RARXT B, JAE—Mf A RS0 S SR A St Re
DRAFT 2 B (5 L), KT IR AR g i — A0 i s T R 5 B R s T T AR 2 B, 6 T REAR R B A A )
Tl e 8 (56 258) o )2 A A R T IR R 55 ) I B E s R ARG B, A — Wb 1) v B 5 B A i v JEE A
2t REAMXAREE, HE—W R e A RO A5 AR .

2.4.2. MM

VIMZFEVETF R o ZFREVETEbR, BARISEARYE 55 110 07 73547 [40] (1) W0Fh 2 AEPEFR L
(Shannon-Wiener): H'=->'PInP, ;

(2) FwEEfRE(Margelef): R=(S-1)/InN ;

(3) Wiy 5) EEfa B (Pielou BEEINAIE): Jsw=-> P InPR/In;

(@) AEAHHE(Simpson): D= (n -1)n, /(N-1)N .

A, SOAFEHBAPRIARTI SR B2, N JyREs b B A AR ST, PRI I BB & BT A A A3
Mk, BIR =n/N.

243 HYIXAR
PR S AIE A 25 1)t SR 7 A Rk 4 3 A X 2R 2R AR o [ o1 40 JB 10 407 [X S TR e R b AL P AR
X ZR A s #r[41] [42].

2.4.4. BN
KHI Jaccard AHAUNE R EC, X FAHT LU 3 RE AR TS AR DRV AR AR AT 70 BT [43] 0 VR AR AULPE A 2L
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C=c/a+b+c. X, CRREMBTEACINE RS, ¢ FonmMEVRTEHILE WA, a fil b 45 H%ER
HEVE A R B [P RP 8. ARYE Jaccard MIALVEJREE, C {8 S WU IE MARIFEE . 24 C 4 0~0.25 i,
FEEASAEEA; 2 C 2 0.25~0.5 B, BEI&E HHEEAAHMAL; 2 C v 0.5~0.75 B, H#EVE 4541l 25 C 9 0.75~1
I, BEE AL

2.5. HiEAIB R HT
FEHB R 25 BT A B 7E Excel A HEAT 85, FIF SPSS22.0 #EATZi 143 Hi -
3. RS54

3.1 NEHSHREMEFEIFER

A 2 AT DL H, AHIF T 8 AN IR [ 7 I 1 Y 3 TR 61 Bt 146 J& 246 B, HVIRFIETERL J& .
Tt o3 K H B AROR0 B 1 T s RIS E AR A WA, JEZ3E M . R SURE A BEVE 7E & 2 K
- R S BRI T e T R B BRI R, TE 745 m g IRALIA BN JLE I BETETE &
432K EECE BRI T T T . 406~458 m 1 550~591 m BN MR AL, LI BEE R
J& Rl KT E R AR 2 TR, 745~800 m X RIMFIRAL, ALIAEPIREIE AR 2OKF By
ez T, 7EE. Modokr LEEY /D> Tl BmIbal W, 3R m Ay L PR VR 1)
VIR R, RIS 5245 1) PR 5 0

Table 2. Species composition of plants at different altitudes in the tropical mountain rainforest of Yinggeling
= 2. WEIRHATH LM MR R g R BB & B YRR LE Ak

#Hkim B JE% %
Altitude No. of family No. of genus No. of species
406 17 25 28
458 23 39 45
550 20 28 30
591 26 39 51
745 29 47 58
800 31 45 56
1025 28 44 55
1355 23 41 61
Bt Total 61 146 246

M 3 HTEAE H, 406 m iR ALIEHL(YGLIA) M H TS, 7o R v4exi A}, HEJE N4t L g,
78 B [ Mk (Castanopsistonkinensis) 4 xf A5 34l ; 458 m WK ALREHL(YGL23) MM EEVR , 52 F B AZE XL H
Bl HEE N3 )8, T #% (Castanopsishainanensis) A4 X A F; 550 m R AFEHL(YGL32)FE)
K, S FRANL BRI AR, HEJE AR B v 4exT % &, B 1 #E(Castanopsistonkinensis) A1
fai A (SchimasuperbaGardn et Champ) NZEXF ARl 591 m iR ALFEHL (Y GL22) MM ks, 23R 4axt
AR, 75X @A SR, i Fi 8%k (CyclobalanopsisblakeiSkan) Ay 4 4 L 4 f; 745 m gk abkEHE
(YGL2L)EMBETE, KB ARE, KR m4ExHE 8, = BHA (Bischofiapolycarpa) A4 xf {1 #
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it 800m MFHRACFEHL(YGL2A MR, 7o R WZRBHATUMEL A R ZRAEL, HEE . i 8 FI8E 5
SeJE N EAL S ® , B H (B ME (Castanopsistonkinensis) < ## ¥ # #il (Adinandrahainanensis) 1 8 % 44
(Scheffleraoctophylla (Lour.) Harms) Ay = AR H Rl 1025 m ik AR (Y GLAS) MRS, #ERL. HIIA
BT R A R EMRAR, EREE. HAKEMEEEARE A EMAJE, E7H(Cryptocaryachinensis
(Hance) Hemsl.). %1 & (PentaphylaxeuryoidesGardn. et Champ.) 13 B = Jik K (Rhodamniadumetorum
(Poir.) Merr. et Perry) y 122 Fh; 1355 m g4k ALFEHL(YGLIG)IEH &, 5T FRERAHEHFL, F X

B LA )8, 5T X (Cyclobalanopsisblakei (Skan) Schott.) A4t 34 Fi .

Table 3. The dominant tree species and important values of eight samples at different altitudes in the tropical mountain rainforest of
Yinggeling (Top 3)
= 3. WEISHAH LA RIS R EE T AR MBIF R EZE (AT 3)

R R - . X ZE AR EEE
Sample plot and Sﬂ;éi%es ér?e%rfﬁs F’;tﬁ Relation Relation Basal Important
altitude P y abundance area values
AR ER ekt 67.50 77.46 72.52
Castanopsistonkinensis Castanopsis Fagaceae
i g
: . WAC)R B
YGL34/406m Engelhard\ll?/;?;(burghlana Engelhardia Juglandaceae 719 749 7.29
WA WA a3
Liquidambar formosana Liquidambar L. Hamamelidaceae 219 440 3.3
¥ EIR
ikl : Nl FEHR 17.07 27.23 22.06
Castanopsishainanensis Castanopsis Fagaceae
E[1EE 5 3
il HR 7231 H)
YGL23/458m Castanopsisindica (Roxburgh . 10.98 9.69 10.60
ex Lindley) A. DC. Castanopsis Fagaceae
M§ : AR
Ligquidambar formosanaH- HE . TR 7.93 13.56 10.55
Castanopsis Fagaceae
ance
=ILR
ﬁ%ﬁ?&_ . R . Fe 27.89 32.32 30.72
Castanopsistonkinensis Castanopsis Fagaceae
ey AH
. iy ih##}
YGL32/550m SchimasuperbaGardn et SchimaReinw. Theaceae 27.38 28.60 27.00
Champ
A - T
Engelhardiaroxburghiana E ﬁ?ﬁ)ﬁd EIHH(I;?H 15.31 17.66 16.06
wall. ngelhardia Juglandaceae
HRR P
iﬁﬁﬁ - Cyclobalanopsi- FeHA 9.31 35.06 19.65
CyclobalanopsisblakeiSkan Fagaceae
sOerst
1= ? ¥ N A
A IR AR 19.61 3.93 13.56
YGL22/591m Acer laurinum Toxicodendron Anacardiaceae
HPIARE
Litseaelonga- LR v
ta(Wall.exNees)Benth.et LinderaThunb. Lauraceae 6.37 3.27 541

Hook.f.
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HEEA KRR KRER
Bischofiapolycarpa Bischofia Euphorbiaceae 155 46.59 16.84
R L . e
YGL21/745m Symplocoscochinchinensis s mmlc?(} t))?s%‘]ac s mmlg}:iieae 16.41 3.83 11.21
(Lour.) S. Moore ymp 4 ymp
5 SRS 1) TR e aRFt
Syzygiumcumini(L.)Skeels SyzygiumGaertn. Myrtaceae 0.93 22:57 8.28
AR ER ek 6.58 25.57 13.64
Castanopsistonkinensis Castanopsis Fagaceae
TER L7 ih##}
YGL24/800m Adinandrahainanensis Adinandra Jack Theaceae 12.60 11.15 12.86
JI2} Ik S
F8 588 Scheffleraoctophylla %%;KFE? _:E_i']l]ﬂ 12.88 11.85 12.76
(Lour.) Harms Araliaceae Araliaceae
Rk FRER -
Cryptocaryachinensis Cryptocaryachinen- Lauraceae 8.46 6.45 7.93
(Hance) Hemsl. sis(Hance)Hemsl
AFR AFR)E RFARF
YGL18/1025m Pentaphylaxeuryoides- PentaphylaxGardn. Pentaphylaca- 5.00 13.59 7.79
Gardn. et Champ. et Champ. ceae
Rhogiamnladumetorum Rhodamnia Jack Myrtaceae 8.08 3.19 6.91
(Poir.) Merr. et Perry
BFEN HRE
Cyclobalanopsisblakei Cyclobalanopsi- 523}F} Fagaceae 22.66 28.99 2433
(Skan) Schott. sOerst.
YGL16/1355m AAHECEHE) ! ) U
Castanopsiscarlesii(Hemsl.) #EJ& Castanopsis 5¢ 3} #} Fagaceae 6.32 8.48 7.14
ekiakisdin R FiF} Lauraceae 2.83 6.70 4.39

Machilussuaveolens S. Lee

MachilusNees

3.2. AEISHREYMX RS D

M ARV Y, BRI FRT L R AR AS RIS R v R BT 8T A i o e o 5, L o LR
SRBBEER T e LB T v BRI AR A R . OO IR 2R3 K Aty i SR I R A 2R 0 S B SE TR s
Rz BT I ARG TR A A s, BRI AT BN . thtR] L, BSBF0 vty 1 L
MEZLIZ G A ALl AR I v, RIS A AR PR, HARG PR R 2

3Ah, AR REVE B 70 A B DA A (>50%) v - Al o> A 20 A B EEA R I
R ACFE R A2 B B AR IR 7 B0 70 AT EERCRIAL, o i SR A e IR R 2 AT RS20 A0 HA T 1 % (]
J8 3 3 A EEBCAE AL, e MR A I R 2 BT B 23 A0 AR S B Aty g3 43 A BLEAEABL . AN TR 3R R M LA
FEVE J 1 0 A R 2 B DL By R S A 9 - Al > 0 A HL A USR] . RIS AL RE 1 1Y)
T2 AHT 55 S BRGS0 20 AT LERAALL, R e B AR R 3t a8 A3 JARE Bl o) T S A0S i o BB vy
SEHH AT AR R0 73 AT ECRTHAL, vt SR A Ao 3t o P 8t S S 70 R 4SBT LE BT 8L

SERFPRIIFON, i 18] BORTEAEAN FARURE FE R B IX R 00, (B iZ 2ty 5 vy S 5
U] 2, FEHBRERL JE 7340 X R RAL S R I H Ab BT AL S, SZARED FE 3y U528 SR R S R ARAE -
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3.3. RNEIEHREYIMHSEMLE S

M 5 ATLAE H, FYIREVE ) 2 B SR B SO R S B AU AR A . Rl 2 A
PEFEH SRR A SO0 AR B AE 1025 m gk Ak ey, 7R 406 m kAL B Ak F 5 AR EUE
1355 m gk b i, AE 406 mEIR AL AR . AN (RIS i B SR A 0 e 20 A AP A A P T v 2 LA [ £ K
. ERIS HYYIRh 2 RETETR A Y S BEAR BN AL 2SO0 35 RE F BB I HR T v S T i e AR Y e
A, fE 1025 mfpikc b i AEYWIR R W R SR B IO R e T e R TR s OO B,
Sy JIAE 745 m A1 1355 m HBLUEAE, f£ 1355 m g iAo (EALI, RV A 2 FEE SR RO 2] 4R
HBE MR T e T e B, AE 591 m koAb iR, AR AR A DU L R BN E R 4R B R
RITE R RS T . FSORUAL SR A P Rl 2 AR TR R 35 B AR B BE W T v AR A — B, TR
WO AL H R A SIS fR . R R IR A T AR R AN — 2. 406~458 m Al
550~591 m P 41Xt R i PR AR AR ) 22 BEVESR 2, B3R TR 745~800 m Xt i3k AL I AE PVl %2
FEVESR S 2 EAREOMF B 8GN TR, YA SRS, JEOR TR, Hit
AL, R AR R IR R KA AV ) A AN 2L R S L R 0 2 A

Table 5. Species diversity of plant communities at different altitudes in the tropical mountain rainforest of Yinggeling
7 5. WEHHAHS L MM SR E R MR

Z FEVESREL diversity
Rk : ,
Altitude/m Yokl 2 FEE TR H B TR AL TR E FEER
(Shannon-Wiener)/H' (Pielou)/E (Simpson)/D (Margelef)/R
406 1.3430 0.1321 0.3546 6.2070
458 3.3300 0.6352 0.8547 9.8410
550 2.1820 0.2860 0.7540 6.6670
591 3.8040 0.8799 0.8631 11.5800
745 3.7260 0.7159 0.8717 13.1600
800 3.6300 0.6731 0.8841 12.5900
1025 4.2890 1.3250 0.9238 12.5500
1355 3.8910 0.7898 0.8706 13.9600

3.4. FRLEHEMRFENERY

B BRI 245 Lo R ARAS R A B VR AE R KT, B R 8HE 0.1~0.3 (35 6), &8 AL,
FEJE MM 73 IR, AAUE REE 0~0.25 (£ 7, 42 8), NIRAHEL.

Table 6. Family level similarity of plant communities at different altitudes in the tropical mountain rainforest of Yinggeling
7= 6. WEHAHAH L R BESRE R E R K AR

R Im

Altitude/m 406 458 550 591 745 800 1025
458 0.2982 (17)

550 0.2449 (12)  0.2586 (15)
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591 0.1887 (10)  0.2097 (13)  0.2581 (16) - - - -
745 02333 (14) 0.1707 (14)  0.2462 (16)  0.2361 (17) - - -
800 02258 (14) 02174 (15)  0.2273 (15)  0.2500 (19)  0.2857 (24) - -

1025 0.1964 (11)  0.2388 (16)  0.2258 (14)  0.2059 (14)  0.1493 (10)  0.2716 (22) -

1355 01837 (9)  0.1622(12) 02182 (12) 0.2344 (15) 0.2353(16) 0.2500 (18)  0.2154 (14)

e “0” WNPREVEYISEE MAREE .
Note: In “()” is the number of common families of the plants in two sample plot.

Table 7. Genus level similarity of plant communities at different altitudes in the tropical mountain rainforest of Yinggeling
= 7. WEHAHH MR EgHREESE B K FHE1M

HEHRI/m

Altitude/m 406 458 550 591 745 800 1025

458 0.2000 (16) - - - - - -
550 0.2206 (15)  0.1928 (16) - - - - -
591 01233 (9)  0.1522 (14)  0.1625 (13) - - - -
745 01529 (13)  0.1954 (17)  0.1279 (11)  0.1731 (18) - - -
800 0.1667 (14)  0.1429 (14) 0.1512 (13)  0.1429 (14)  0.1402 (15) - -
1025 0.1375(11)  0.1531(15) 0.1818 (16) 0.1616 (16)  0.1250 (13)  0.2124 (24) -

1355  0.1081(8)  0.1351(10) 0.1266(10) 0.1579 (15) 0.1111(11) 0.1731(18)  0.1748 (18)

07 AT I R B

Note: In “()” is the number of common genus of the plants in two sample plot.

Table 8. Species level similarity of plant communities at different altitudes in the tropical mountain rainforest of Yinggeling
7= 8. WEHISHATHE MM A RIS R REE MUK AR L

Afﬁ’gm 406 458 550 591 745 800 1025
458 0.1705 (15) - - ; ] ] ]
550 0.1044 (14)  0.1279 (11) - - ] ] ]
501 0.0814(7)  0.0588(6)  0.0357 (3) - - . ;
745 0.0851(8)  0.0965(11)  0.0435(4)  0.0439 (5) - - -
800 0.1340 (13)  0.0901 (10)  0.1134 (11)  0.0855 (10)  0.0952 (12) - -
1025 0.0460 (4)  0.0385(4)  00761(7)  0.0275(3)  00174(2)  0.1048 (13) -
1355 0.0430 (4)  0.0275(3)  0.0319(3)  0.0588(7)  0.0556(7)  0.0859 (11)  0.0720 (9)

e 07 AP IR R

Note: In “()” is the number of common species of the plants in two sample plot.
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4. 7Fig
4.1. AEIBEREEIMERER

VTR FE AR AT SRR 7K B L 38 9% 7 S5 A3 DR 7 14738 e 2 52 0 L by ) o 2L S AR A 9 45 44
W E R K [44], REEFRPAFERFEBE R S 2 7R, SR ACHEYBEE SR B8R,
PAEBE BRI FPRA AL R, AR, %GRS E S A AU i B AR RS X AN [ 35 1] A4k
(TR AT T o AT S BOE 7E 45 R — B[ 14] . KB FER I, Rl Ui HR0B0 FE T v B o A e =) = B 455
JePEARIE TR ST E R B ST R BN BRI I R AR TURR [21] o ASHIE AR B R R
PRBEHHORE L I TH e 2RI THE R AR AR A pi e, e R o g Ak R, BB RREE TR e,
I 25 SR 5 00 T A o i G e 5 AR i ) L SR A SR — B [45]

HER RN Z BEAE B FUA BT T R A ) 25 (B A B, R8s BETE 2 PRI 5 IR BE (R AR T A A A2
[46]. AHFTTH, FEHBPFD 2L BARBE IR T e T G BRI, LRI & — 80, 355 E “rhii)
RIS, % RS AR A TR L AR LR DR A7 1 85 Ak 22 R B SRR A Tl R e 4
R—5[14] [47]. ABFFEH 406 m A1 1025 m IR AL VIR 2 FEMEIR S YA R B B s A, T
B 406 m MR ALY BEVR S5 AR, BB IR, 17 1025 m BHRAC VIR E S5t fase, RAMEAR
B, 1X 5 1025 m iR AL REHIAL TR XA O HIX, 2 AT, 39 0 m FOGIRL Ko7 e 4
INEER ZAH G . Wb 2 BEIE 23 (W] 43 AT S =) 52 DR R PR & L PE . BRI SR Ik o A 11 5 4 (o P9 R 1))
DL P A 3% 50 S S DR 2R IR 2 M [48] [49] 0 A FU AN RIS R 1) “AIR” « “Hp 7 X REIREHR A (406~458 m,
550~591 m)MIAEIE TS 2 AR FR AL, MR T AL “m 7 X R IR Ak (745~800 m) [ RE 1 VR
Shannon-Wiener #5401 Pielou ¥J5)BEFa%L, md/hTAb3, Tirdd Margelef F'& BEEFHCKT-Ab3, Si
mpson FEESEAR B, WA R ST S ARESE AT TR L AR DXAS R R AR R BEE R £
FEPERIAT T 25 5 —5[14] [50]. ZRGRRSHIE 520, JL3NBAM, JeRREES /N K2R, RIS K
HE TR (PH), S BGRRAR HOE 2 FEE R RUEBOK I GRS T EREAR, BREE 2
NS, BRTFREYAK, PR ZEvEm, BRSO B, A
N, JCHEER S SRR N R S B LI R ERALOR, RS A KA S AL AR D, W 2 R ARG A
16, AEPDTEVR 5 R AR fR] 2

4.2. FEIBREVX RFFEEN

MR (B X AR A R LR, AE TE b B B 240y L s R AR AN [ i SR A A
XRERZHE, EZ X ARA 0 . SRR R R v A 0 DR AL LAz vt i A R AN
R B RO 50% L by BRI VI REVE J8 I X AR AL LA By A I o A R O . X R
1853 55 1/ NS i LA LR B D A R B R ORI A R — B, HER TR AR ) 2 LR
b MRV R AL (K 0 A BIE ST SRS AT AN (R, T A 2 LR R W AR v LAY I e 22 [16] [19]
[511. HTUHCAT UL, i F 58 AR AAF Lot R AR T (X 2R R AE S TR L A 0% X R RAE AR B 524K
(ISZM, G RF U FAT L 3t R AR I 2 18] BB AR AE AN R RE LI B R IX R A, BRIz vl 5
FAry PR SR L AT S, FEUREI R i B0 2040 X AR ST 5 B R U FAniy L st R MR AL A B 2%, 2 AIRED
JE TR By A (4 S R AR AT

4.3. FEISREMEERMEER

ABETEH, AR B YRV AE R KT R S5 AL, A2 S8 AR 7 KT AL, 1245
R 5K SRR R L AR )R v A5 S AR UV E R AR OB 45 R —2[52] . 1025 m 5 745 m kAl
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FERVRIRR 73 ST EARAE SIS, 1355 m &5 745 m ¥4k A 7L J& 7 AP EAHAE Sefik: 458 m 55 406 m
AR IMTE R 2K EAHBIE S 7, 550 m 5 406 m iR (875 & A 23 2K P EARBAPE A% . btk o]
BRI “rpla)” MR R ROREAE, R A AR AR, IR A P A I, ARV AR AU sy
AEN, AHE TR K ILF — AN R AR AL R TR PR BRI BIWEIE, B R TR
[l — 35 ) AN Rl AR R IRV AE R TR M RCF L AR AR B8 /N T AN RIS Fr 0] MR AL 2 TR R P
Ve (I RRACLAE B R, 3K — 5 R4 500 T AT 488 0 1y S48 L bt e LA A % SR RFAE O IT T 45 RAN R [45] 0 25 P ig
N [ AR TR R DR i AR ABA SRR AIE PTG -5 AN RS A R AR R 3 35 . T . RERGR A el i
P J5 55 SR N FR BT LA SR I 32 AN R AN R AR 5K

5. &g

FEHEDI R DR R, 3L 61 Bl 146 J& 246 Fh. F2FRE IR RERIL SRR N 32 B A EL
EREHR AR B PSR R AR AAAE 2 . 406 my 458 m. 550 m. 591 m. 745m. 800 m.
1025 m A1 1355 m MR ALFEHB AL FN o3 A il g A . W B . Arhikk + AR, EBHAR + Bk
Wl B EHE + R + RELSE EikE + TR + R EOR + RIS MR TE N

FEHAE B 0 == FE AN 2245 VB4R B g 45 00 2 0 7 i ISR T JE RIS, 200 135 6 Hh I o AT A%
JaRE R “rp R FEREIK E U7 o WG RR B R A RS BL . JBIAT A, FERBAR AR B A 4y
A AT, BRIz By . AT AN TG IR T 40A0 LU R A [RIMGHRORE H a) AR AR B v 4500 25 K
BEVE ARV, AR AERL I K R SE AL, 72 8 Ak 43 8K AR A A AL o

L LFTIR, WSROI ) L R AR RS A . AR IR 2 AR, TTRE SIS, M. KK
FIRF SR 2B HABE R P, T B REHIK . SRR AR A5 S8 S A [N 7 A I T3t 4
RIF R SRR AT, S BARRSRTT e 2y (L ARSI ZAS I, A VR 4540 . Pl
B H M R, A Bh T AR AT LUy MR P AR T I I R R I SE SRR, i — DI R
BB AR R SEAENLH] . BRSNS BB AU DR AR R G D RE M T 5 A e ML 46 B9 e it o

EL£mAB
e E A AR IS I H (320MS040) : %5 5] U #h vy WY AR - e B A 4 22 K A L 2 e R RO A

SE 3k
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