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A discussion about the method for multivariate similarity analysis of fauna
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Abstract; The concept of similarity, originated from studies in botany, but has been widely applied in plant and animal

geology, biology, ecology and even sociology. Based on the two bivariate analysis formulas SI = C/(A+B -C) and SI =
2C/(A+B), two expression equations , SIJ,., = [( Y, H;)2/n + ( Y, Hy)3/n + - + H, . 1/[ Y. S, - Y H; -

2Y Hy -+ -(n-1)H,.,] and SIS,,.., = [2( Y H))2/n + (3 Hy)3/n + - + nH,

oen )/ 2 S, were developed
to describe the coefficient of similarity for multivariate data. These two equations were validated using population
distribution data of the common Noctuidae species from seven animal geological areas in China. By using these two
equations, the species similarity and the relationship distance in the whole system overall can be efficiently measured. We
suggest how to appropriately use these two equations to enhance the significant standard to 0.5 in Spensen’s formula, so that

a consistent result for the same set of data can be obtained from both formulas.
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BRSBTS, 28— R HENER, BT ENANZ M ERMEZAH
B MR T UM T B R A R B similarity coefficient ) B9 B o $55IE Jacard
R BT RECAR ST = C/(A +B - €) "™ Fill Sprensen #HK)ATR SI=2C/(A +B) " B H AP REMIE
LR T R B BB T R . BAESEBRE AT, Y R B ARG R LB, — AR
R RZE AL REE RN, BT A RE, A — N EEHHEZA ARG AL R 7
B0 ASCREER 1 ZTTH M BT EAR,, DA 2B RS .

1 STEMEHES

FESEYX ZATIR T, B HRE M X X R S, 2R EZA RG] SRR A
S, B2 TR BT E B R, T R PR E LB K R4 H LG 72 (common species) (5
PraRpRE B, #5g 0.5, B BEKE,

01 Jacard J% Sprensen ) " TCHI I BB AR, EHEEAN RGBS RS, EERENAR
AT R FEENTE A RERILET R R BREE, MRS RAELA WML, WA EES T &
H—EH8 BREN/NT A RERIER S, T BFEE LB R A NI L , X B30 REIH R R WA
FERIIE L , AL L RE 2 RIF

W0 B A PR 3 XA B R B &, AL 312 B, A 435 JB, TU S 457 JB, BB R 3
X # TR E Nz 1,

F1 i £ FHIEREBENSHE
Tablel The distribution pattern of genus of Noctuidae in North-China, Central-China and South-Weat regions

ik R% #JEX(NC) #HPX(CC) FEEX(SW)
Distribution pattern Genus North China Central China South West
B X A Single region form #BX NC 40 40

$EHX CC 75 75

PR X SW 114 114
X % Double regions form EILX + 4 X NG +CC 37 37 37

#JLX + PR X NC + SW 20 20 20

#rh[X + PR X CC +SW 108 108 108
=X % Three regions form LK + #HX + FAEX NC + CC +SW 215 215 215 215
&t Total 609 312 435 457

P2 1 $d , (R Jacard B SIT = C/(A + B - C) A, 446X (A) FideH X (B) AL REGE B &K
T, e X TR X (C) Wik B BE K, L X P X AR B EKF:
SIJ s = (37 +215) /(312 +435 -37 —215) =252/495 =0. 509 *
SITyc = (108 +215) /(435 +457 —108 -215) =323/569 =0.568*
SIJ,c = (20 +215) /(312 +457 =20 -215) =235/534 =0. 440
TR =EMMEMERE, BB 5 EIERI .
SIJ se = [ (37 +20 +108)2/3 +215]/609 =325/609 =0.534 *
BT DA ZE AR 4B (TSRS 3 XA, P B R B UK F B F7E B WA, X 3 X EAHEE
7%, A FEFAMUNAESAE, BE BEHEMUNE, FEEYEEE, WA RIT¥EE,
WRAAR U RBEX KR PFITE E X A H R (cluster) , BAAEILX iy, FARBIE RECH :
SI] 5eya = (37 +20 +215) /609 =0. 447

B, EXHEIFRE, o R T RSN, RARIE e a7 XA E ok, BRREEAR

hitp : //www. ecologica. cn



23 BXOR %:REXRZTHLEST I E 851

S, A RBAR B SIT 5 NS R
S e = (S amye +SH acys + S 5er4) /3 = (0. 563 +0. 591 +0. 447) /3 =0. 534 *
[+, 81 F Sprensen [ SIS =2C/(A +B) , A, A8 L M FEHBENITEL R, B4 HEHEBIR
KEBEKX:
SIS,; =2(37 +215) /(312 +435) =0.675"
SIS, =2(108 +215) /(435 +457) =0.724*
SIS, =2(20 +215) /(312 +457) =0.611"
SIS, pc = [2(37 +20 +108)2/3 +3 x215]/(312 +435 +457) =0.718"
SIS (5cys =2(37 +20 +215) /(312 +559) =0.625"
FLL, T SI ipeBBK SIS o3\, BB A FHE FEM BN T AN BRI ENER, BE T BRES I
B 1E B2
2 ZRHEMERBAR
% Jacard A, 7E N RG] AR, HILHMEEHE N -1 1M ER:
8|2 RERMMEFRRIE, AN Y H  HNEN2/n

83N REEWAEFERZE, KA Y, Hy, HAE K 3/n

NAREREMRFIN Hy,.,, HAE N n/n=1
NARGEZ AL RE AT

Sy = [(X H)2/n+ (Y, Hy)3/n + - +Hy , 1/[ Y, 8 - Y Hy -

22Hiﬂ= -+ —-(n-1)H,. ] (1)

P, ST ORI R YL H AR, S R REH) B EEL

% Sprensen B AT, N 4~ REZ A IE RE AT BRI

SISy = [20 Y, H)2/n +3( Y Hy)3/n + -+ +nH,,.,1/ Y S, (1II)
3 SRS HTRER

WRAIEARCE—EH KRR TOR, B BRI 3751 #, T2 e E 7 4~ s 3 X ( zoogeographical
region) P, AE ] B X Z (B AR M B B R . BRUIRAE 4 PP R B, Hrb s iy b R AR R T
2 (Eurytopic species) 3t 85 i, EATHN ) AT ELE AN KK, HE F&MAEEABREAH, Baia
RGN ZE 2, PAVGE§ X South-West Region (SW) .42t X North China Region (NC) ,#2 1 [X Central China
Region( CC) FxF &, 325 X Mongolia-Xinjiang Region (MX) , & JL[X North-East Region( NE) | & & X. Qinghai-
Xizang Region( QX) J&H ,#£E X South China Region(SC) 5, F Jacard A #EAT U AT (KR 3) , &
21 I R B, BB B E KA 10 4, BRX AR XEARET], 55 X R X 435 2 A~ Xk F
BEKF, AT X ALK X RILX 55 4 ARG BEHRUE, R NETRES T,
ferh AL VR AL HERX SR A BEHK T, #HTX e X IR TESL,

XEFpRe SRR ZEIEA R 11 F, 5 3 KX ASEAMKIL 8 fF, 5 4 RILHFH 10 #,5 X525
.6 X 11 Fp , 2E 5375 10 #, L RX AR AL RECS

Sl sy = (11 x2/7 +8 x3/7 +10 x4/7 +25 x5/7 +11 x6/7 +10) /85 =49.57/85 =0.5832"

SIS jp3use; = (11 x2 x2/7 +8 x3 x3/7 +10 x4 x4/7 +25 x5 x5/7 +11 x6 x6/7 +10 x7)/(44 +52 +59 +
42 +58 +64 +38) =0.7150"
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Table 2 The distribution patterns of Eurytopic species of Noctuidae in China

®2 PERBSHHENSHER

AARE

Distribution patterns

ML AL BH L

Species NE MX

NC

HE P

0X

CC

il
SW

4
sC

B X R Single region form
1 (MX)
44B(NC)
HHL(QX)
PR (SW)
SU[X & Double regions form
0T + HR MX + QX
SE9 + FAE MX + SW
#b + 4 NC + CC
FHHi + TR QX +SW
#rh + PR CC + SW
TR + 4T SW+ SC
= [X #Y Three regions form
AL + 325 + F#E NE + MX + QX
Zrdb + 463k + 5§ NE + NC + SW
20 + R+ I MX + QX+ SW
4dp + 4 + B NC + CC + SW
4db + 48 + 46F§ NC + CC +SC
#rh + PR +#EF CC+ SW +SC
P X A Four regions form
ZRAb + 39 + 44b + HRE NE+ MX+ NC+ QX
ZRdb + 5297 + 423k + P58 NE+ MX + NC+ SW
Zrdb + 43k + 4 +4EF§ NE + NC + CC +SC
SR + 40k + HHE + FIE MX + NC + QX +SW
225 + #db + 4 + 44 MX + NC + CC +SC
BE%T + e + FIES + 440 MX + CC+ SW +SC
4t +4rP + TR + 468 NC+ CC+ SW+ SC
R+ + PR + 40 QX+ CC+ SW+ SC
T [X Y Five regions form

b + 85 + L+ FR + P NE+ MX+ NC+ QX+ CC
Rt + 22355 +4B4b + HAL + iR NE+ MX + NC+ QX + SW
Zrdb + 5255 + gk + 4¢P + FEEI NE + MX + NC+ CC+ SW
ZRdb + 4t + HRE + P + R NE+ NC+ QX+ CC+ SW
ZRdb + 44t + Herh + PR + 465 NE + NC+ CC+ SW+ SC
SEAT 4+l + HRE + 2P + P5FF MX + NC+ QX+ CC+ SW
SR + 4]t + 4P + FHES + 408 MX + NC+ CC+ SW+ SC
Al + HRE + P + TR + %8 NC+ QX+ CC+ SW+ SC

75X # Six regions form
Bxz2#T Except MX
BxH ¥ Except QX
B&VuRg Except SW

Bx4ETRg Except SC
4B 15 &l Nationwide distributed

41t Total

W = e e e —_ N W e e W N N = n

i e T T T S S S )

W W N = 0NN

10 10 10
85 44 52

— e e DN

W W N = 0NN

T o= W N

59

10
42

—_ DN e

W W N =

T o= W N

10
58

W W N = N

10
64

—_ DN e

10
38
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Table 3 The common species and similarity coefficient between seven zoogeographical regions of Eurytopic species

I X ALK FHIX =[S HRX X X AEEX
Zoogeographical region NE 44 MX 52 NC 59 QX 42 CC 58 SW 64 SC 38
1 ZJLX NE 44 34 43 26 37 37 22

2 BEHX MX 52 0.548 40 30 35 37 19

3 #5JLIX NC 59 0.717 0.563 31 51 49 32

4 FHEX QX 42 0.433 0.469 0.443 27 31 17

5 #5HX CC 58 0.569 0.467 0.773 0.370 51 37

6 FiE X SW 64 0.521 0.468 0. 662 0.413 0.718 34

7 4 X SC 38 0.367 0.268 0.492 0.270 0.627 0.500

XU 80 ) AMRE-L KRR ZBK - —TZ HH 5K, X—J7 mudi ) fifh I EA 85
e, 53 75 T LB A X AREEAT T A AR I X R A, KB T 2 0 A0 B R, (B R — AR, T
A — B RARAERHRR=N,
4 g
4.1 MUBERHE ENATHEYX RBBEFITUREY S ETFFELSERNPR T RCRE
Jacard I Sprensen H) —JUAILIME REL A, T H ZIUA M REOTER, AMUBBNENSBAAEEEL
AGERBRERRE ALK, T B REE R, TR RX RO LB HE—HMH.
4.2 LT EZ ARG LB, FOR B TEA ZIUHELUE 20T B, RAEHE — oA B0 R0 R
FHATIRE, B L, AT T BARZ B AT BBOREUCRMAR” B Ipk, 7T LSRR AL B &
GRE—2K ,BAREIHA— DR RE, TR HR A =50, T, oS O REOTE IS 28, A 3tE
R E BR/RFEL RS,
4.3 T Sprensen At Jacard AFERMILHFRIIEM , X —HBIRHITRER, SIS BT Sl [F
B ARBHAKX T WERBERTAK L WANAFRAR—MeHE0. 5) RIAE BE M, BARGZ R
Mo FEBCE SLERINIE , 2% Sprensen A (A AR ) B BEWARE, UF—FHRA BT HE 5
REFF BB — B o
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