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Study on Diversity Indices of Tree Diameter Size
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Abstract ; [ Objective | To evaluate the tree size diversity of natural and artificial forest. [ Method ] The data of 6
sample plots were compared and used to estimate the 6 size diversity indices, including size diversity indices that
based on diameter distribution of Simpson (D, ), Shannon (H,) and individual tree basal area of Gini coefficient
(GC) , and the size diversity indices that based on differentiation of diameter distribution of Simpson (D, ), Shan-
non( H,) and its mean value (7). [ Result]The results showed that the size diversity logical ranking of the 6 plots
was successively the contrastive plot of Juglans mandshurica mixed broadleaf-conifer forest in Jilin > the structure-
based forest managed plot of J. mandshurica mixed broadleaf-conifer forest in Jilin > the structure-based forest
managed plot of Quercus aliena var. acutiserrata broadleaved mixed forest in Gansu > the contrastive plot of Q. ali-
ena var. acutiserrata broadleaved mixed forest in Gansu > the plot of Pinus tabulaeformis and Larix gmelinii mixed
plantation > the plot of Platycladus orientalis mixed plantation. The size diversity of natural forest was higher than

that of the artificial forest, the more matured stand of old-growth forests in Jilin was higher than half-matured forest

RS H 3. 2016-02-24

HEUUH . ERARPEAER 0 H (31370638)

et 1 HE(1988—) %, m i N e, B ek [ 25 R 5.
« JEIEH .



53 4

F, A5 MOR B /N 2 R A J3E 18 50 LRI 5 341

in Gansu, the stand been applied structure-based forest management for at least 5 years was higher than the contras-

tive plot, the mixed artificial stand was higher than the pure artificial stand. | Conclusion ]

The ordering results of

methods GC, Hy and D, showed inconformity to the logical ranking, stating that the methods based on diameter dis-

tribution could not properly express the differences of size diversity. The ordering results of methods T, D, and H,

showed conformity to the logical ranking, stating that the methods based on diameter differentiation distribution could

properly express the differences of diameter diversity among the 6 plots. It was better for T to discriminate the differ-

ences among 6 plots than D, and H,, due to its ability to estimate continuous variable, reflecting the differential de-

gree between the target trees and the nearest neighboring trees, and that prone to explain its biological meaning.

Therefore, it is considered that the Tas the best method to express the diameter size diversity.

Key words: tree diameter size diversity; diameter distribution; diameter size differentiation

FRAK NS REPEAE Ry ZRARES A4 22 RE P 0 T 4
FRHR A LR AR A 0 7K ST 25 K (ROR B AR R/
ZREVE) B LS5 MR 5 RN SR ) B4 I
RS SR, AR S F b A 2 Y R A
YL FE MK ERIMOAR KN REE XS T
RN AR 25 S SN E RS
R B TR MR KN Z R & RS,
VRS SRS BR , MR A B PR A Wk 5 40 17 B 2 7 8
T, SXRE RIS FE TR PR R LA 5 i 4 0%
WO R AR AR () 2B R M . 5 RS bR A
FONEREREAR , FLAR A P 20K 22 55 B9 A5 o B2
FRAC, 5545 (B3 85 45 ) RN 2 33K ol bk 43 £ 552
2B G . AR BRIFRAC /N A P 25 T A
HEBSREE B AR, R AR 9 R AR B A S A RE
PR RG AR B A I A RS . Rt
A, B IR (PR A 45 RE AR AL UK PR 08 4 1 0 3%
XUSE, BRI 72 A U i 2 (1, AR, X bkoA
KON REPER TS BA A I L

T MR A /I 14 DR T A 455 MR AR )
FISREG S,y T 1 5 1A% (A2 ) A6 A4y o 5
B 7 R T LI 5 5 AR T O e A )
Z IRl AR BRI, AR B P T A BT AROR K
INERERED A A TR AR RN R
PERITFFE , 1 BE R 72 I 2 AR T 42 K /N RETE B O
VAR A4S 1 % 87 18T L9 990 % 15 149 Shannon {H,
N B R AROR AR KN Z RS | A
W2 AR s TR R 251 0T T MR B AR R/
SREVE 5 57 L 5% 1R MRS 45 R B 6 25 SR T
Valbuena 25 A Ay, LA 10 5% 10 bk RO 352 10 b
ARFEARA/INZREVE S B S Wt bR 43 4080 o35 £ 2%
St PRI B P BT SR Ay R S AR AT
A S0 | B S e PR 4 5 3 22 SO MR BLA%

TUNZREVER I T S A B L. BT, SR
TERMMAER RNV T C A KREREIE,
A5 T IPAG P RD - 6 B B Z REPE 4R 20, 20 Shan-
non $f& %, Simpson 4§ %55 ; 73 A MO R /NAS — 2k
AT AR Gini 2R 550 15 42 2 HIORE B 1 728 S R B 5%
FoAl iR BLAR A3 A1 A 0 i B 5 kR S
AR ITERE B SR A AR E R R,
(ERER;[F 7 RS} RSP QY W NIEREDNANEZ SR 5 g
M HE BT ST . L RIARAR BAR RN ZREE S A
T BEHE B VAN AN [R5 Fy 2 ) B R A3 ) 2% L A%
—ERIIBREE " [ 2 H AT B B B B

RIAE A AT RHARURR 3 5 44 PR f o7 32245 21 2 3
(AR B, 2 PR PR I3 25 0 2 53 B9 AR 4 B DUJ )32 3%
13 3 22 AR TR BUE , (A 2450 A WS Eik
(14 2 A7 T RV FI LA FAROR B AR KN 2R
A ERR S ( SEEA M SHEI) . Ak,
Lexergd 25> A Ay , HE AN [R126 8 B MRS B AR A RN
AR B R HE P 45 R AT G B, B2 AR
R P R — T R A0 2 ] 2548 1) S DRI PR O AR
RIINZREPERRHE , (HANBE E HE b I B2 AR 0 i AR AR
TN, PG, A B4R 1 AT 212 i HE
J¥ HRE S ALRA KN REVERG I 4658, Gadow! ™
FEH R EAR KN & — A B EA O, bk
ARG H AT B AR Z [B] ) /N 22 5 AR B, RE AR BLMR
BRI S A R AE . R, A PR SE R 2 T H AR
KN4y AL FE ) Simpson ( D) | Shannon ( H, ) #1345 {H
(T)ix 3 M 5HEEA RIMA HER KN R
DU PR ES [, R F T 66 T AR 43 A1 1Y Simpson
(D, ) Shannon(H, ) KW Gini REL(GC) X 3
A5 3R B TC G I AROR B AR KN 2 1 A0 I 2 4
o I A HTIX 6 AR BOM SRR ML AR B
BRANZREERHET 25 R ok 75 & 22



342 Mook B

$29 %

R R HE D Y AR /N AR A I B R 5
1 B EE AR

2007 4, 7235 AR R AR 52 56 XA BER AR KR
BB ARARIP X (127°35'~127°51" E,43°51'~ 44°05'
N) AR TR RIS ZEARN , BEE 2 AP (Jug-
lans mandshurica Maxim. ) £} VR S RRE Y , oA —
B goxs HEAEHY , o5 —BRAE 2008 AFEAT T 25 fL s
(1) 2 Bebe 473k 205 4, A BFFE R A
2014 FF E A B . 55Nk 400 ~ 500 m,
Hu R ARG ER 1L R 3 BE , VE R AR A 22, KR
Ty KRt 2 XL M e, AR 1R 1. 7°C L B
MARHTE 6 -8 J1, A HRF/K it 700 ~ 800 mm, JCH
11120 ~ 150 d, FEIYFHE JE R 20 ~ 60 cm, + 38
SRR, SRR 1.5 ~2.0 m,

2009 47, 75 H A m B /B LA AE AR /NH
EARIX (104°22'~ 105°43" E,33°30"'~ 34°40" N) A
HTACHIR IR PR AR, B8 2 BB 5 ( Quercus
aliena var. acutiserrata Maxim. ) & M- VR S MRE b , 3

Hh— JURE L 0 BRFE -, 55— BRAE 2009 AEiHEAT T4
ML (R 1) o 2 SRR 20t 2R A At
R 2014 4F i 52 A B s, 55N T 4R 700 ~
2500 m, X Je I i T — I 2 D Rl 2
e, AR T ~ 12 °C L AR K & 600 ~
900 mm, 4 H B4 1 520 ~2 313 h, LFEHH 130 ~
220 d, L3R 1.

2013 4F3 H  fedbatiil Sk X oLk il A R 1R
PX (115°59'~ 116°06" E,39°54'~ 39°57' N) Nk
B2 Bk APERE ML, — 3 A Il ( Pinus tabulaeformi
Carriere ) Y& ¥A ( Larix gmelinii Rupr. ) [ @ A\ T.IR
MR T, FEH S ), I3 — Bk M AE ( Platycladu
sorientalis L. ) AN T2k (F 1), 2 Bkt fE 2013 45
6 HETT T 25 AL R ARG 8 AR 90 R F R & B 1
G . BEN K 400 ~ 1 000 m, % IX J& K ik
R RRAME, AP R 11 ~ 12°C K&
600 ~ 700 mm , 5 H HBEF%L 2 500 ~ 2 700 h, JGFEH
190 ~ 200 d, X PN 400 m DL & o & #8 1, 400
m DL 1L ks 4

R1 6 REMAEIMDHHE

Ny PO W ABu i
FBE WA e ko) (of ) BERECA B/em FE/em B/ BRARC% WK
1 22 1.00 699 28.72 30 5.1~82.5 18.7 13.151 70.3 1.295
2 19 1.00 677 31.24 33 5.0~81.5 19.7 14.068 71.2 1.215
3 35 0.49 771 26.64 23 5.0~73.0 17.7 11.185 63.0 1.045
4 34 0.49 798 23.16 26 5.0~57.2 15.8 10.978 69.5 1.371
5 12 0.50 1332 25.45 13 5.0~30.0 14.6 5.570 38.2 0.248
6 9 0.50 2 084 18.13 8 5.0~20.4 10.3 2.960 28.9 0.519

TE -1 AT RIS R SOMRRT IR 2 Sy 3 MBI BRAR BT Rl SR B AR 53 Dy T 7Y 5 147 A% ol R S Aond IRl 5 4 O Y 850 147 R el
MRS EREHL 5 AUt AATE iR N IR SSHAEHL ;6 AL mtiAn A Talk

2 AR

FEHL A BAR =5 om MROR AT HE AR S
AP 4235 X (TOPCON-GTS-602AF ) il 5 Mk A A s,
FHACTMAR B EA i e 0 R RO A
2.1 MAREEXNSHEERNHRIRESTE

FARK/IN AR A I 45 50 10 2 Bk 1 3
XA IR B RE 3 LSRR . I RE ) 2
PE SRR ] T AR AR 28 LRI A B 2 R, )
BIRE I 22 W4 Ko B8 AN [R) AR 0 A i A B
AR SR L R R, X 2 T T A G B
BRW . B T HIBIRETT, AR SRR 19 /N 2 4
PESR R I HE T 0 A A e, BB ST 2
BTG, OB T 1R MR BAR 2 RN
—SEJR AL, HATRTTE R, BAT LUR RO A HE S 1

WNRATEZERN : (1) X T AR Bfeofi (Ei
A BHZR ) BRR T, ELAR A1 9 S T B AR 3 i
FCIEZS I A A AR 2> BoA B B MOR BLAR RN 2
5 (2) % T HAH R SRR B) BLAR 2 AR B bR, A
BT EARE H (EAR AR 5 AR RO HAR R 2 S SR
(PRI DL RA B MR EAR RN Z e (3) X
T HA AL AR S A AL AR v L ELOO (AR R T
50 cm RA_EARA) (4 U8 i B o o A A 23 BB 1T BR EE 4]
B AR B R SR A MO AR RN AR A
FrIZ AT I BAR RN 2R I 45 R )51
RESTUFIR B T e T 5 A [ AR 0 15 1 /8 — 2L 45 2K
(ER 2R (A2 5 R B0 IR RUE 2 5 R BR Y
A I S 8 R 3 BE T
ABFFER AL 53 A CV) R BE (SK) - 434
MR BAR IR /INZE S I Af AR FRARE L , SR Excel



53 4

F, A5 MOR B /N 2 R A J3E 18 50 LRI 5 343

Gt b BARHE 2 om K73, TR & FE L B AR BR
oo A BT L CIEL L) BT i AR A 7 161 (1
2) o FTIRECR B G 73 M S e L Y B A 20 A1
ik, Eéﬁj\?ﬁﬁﬂ%ﬁ%ﬁzﬁ NVRF
N = ke™

AN AR RE e O SRR R I ; D
HMAEAE R P E o kAR
2.2 ETERSTHMRARNSHEEELNESS
YA BAKHTER Gini RE

AT RS 7J<5|ZE?§LM?|‘7|<E47£7UJ\§#T
DL, eI B2 AR 0 7K o- 2RISR X
Jovz v $8 % Shannon 5 %j(w gl Slmpson I8
B AR OR AR 2 em RI4Y Sy NS,
K Excel GEit S4B AIMAKE n, (=1, Sy) ,
I AR MEBTMORBREL 0, & SRS n BB p,
=n/n, R R3.0.1 318 2 M ZHEERK
1L

LT BARIMi 1 Simpson MR/ Z AR £L
(Dy) BWHR I YR Z FE 1, HIBUEE FEITE[ O,
-8, AR

ZPJ

T HAAD W Shannon MRAR KRN ZFE féti‘agﬁt
(H ) 2 H AT 00 R OR AR R/ 21 19 B
FRITIE " I BU BB S FEIEL O, In(S,) ] ;
N/ WAR

- prln(pl

AW Gini /%&(GC) CC R L TE
K Gini LR I A8 2% il 2k R AR R B A
T AT JE A8 R, T A BT T PR A AR
AR — B o ABF 2 WA HC T i
MG AR IBTRTR (BAD) R/ —HbE . 6C Ml
R REIE S T WA S AL R , DA T RS ) i R B AR
i L E TR fR B R U2 FUE T B R
GETERE SCHY 2 B3 (LT 1B A AR A )
CC MUK IEILELO, 1], & —15 TR A4 5.
AWFFER A R 3.0 1 IHE ALY CC {8, KA
2N :

i (2i - n - 1)BA,
GC =
2 BA.(n-1)

2.3 ETERRMULERMRARNSHEEEN
N EEE

A EARK/NMEEE (T,) J& Gadow 25 76 %
TR SSRGS rp 4 th 2, A58 2 B B AR
d; 5 —RABA (ki o 2 bk AR GBI
V- YE -  EOE AEIT R W 0 TR R, TR SR ] — bR i
EABAARIIHT) HAE d, WIAHRS HE LR, JF H B2
DA P AR Ry o b BEVE I 7ELO, 1), 25 T
=0 I BRI A B A 5 2 B Y /R TA] s T~ 1
W2 B AR AR 5 2 IR Z [ A 22 H Bk .
BUISARUES SV UNRAR N (LR A I RN IR R U RS
BONS m, R R 3.0, 1 HEAMOR AR RNV
LT it A=y

T - 1- min(d,,d,)
! max(d;,d,)

WG T, %1534 5 D39 (1)0<T, <0.2,

XFRARE KGR AR Z A2 20 % LATF 5(2)0.2<
T, < 0.4, % KA 5 H g S8 AR Z [8] #H 22 20% ~
40% ;(3)0.4<T, <0.6, X G A 5 HEE B A Z ]
22 40% ~ 60% ;(4)0.6<T, <0. 8, W H A Hix
PAR AR Z A2 60% ~ 80% 5 (5)0.8<T, <1.0, %f
RAREHEIRABAR Z [ A0 25 80% S L 1o ] Excel
GETHEHIAZ O X S DEFRIMRARREL N, (j =1,
5) IR AR SFRAOARBREL N, 50 R
N HJHE Py = N/N, 535l 2R B R 3.0, 1 3155
FEHLE KN R Simpson (D) i Shannon ( H,)
PRARK N A (T) .

BT HAIVNLEZR) Simpson /N REPEREEL
(D) ZFEBIIIBETEREIL0, 1 =571 ], AU

D, =1- ZPZ
HFHER/NEE R Shannon KANZ TR
B(H,) BB BUETEFI[0, In(5) ], Hat&A
AN
ZPln(P)

Eéjt/J\ﬁﬂcr”i’ﬂE(T) A B RS
[0, 1) HHRAK .

_ _%2
3 EREAM

3.1 ARMGSHMRAERK/NESFEEE
FEHL 1.2.3 .4 Dy RIRIRASHR, AR 70 A R I 1)



344

7N S R

$29 %

B B (1), & AR B AR BREON B 2
BEE AR BT T A R BOR D R 5. B 1 AYAR
AREARDAIEE, Hoh i KRR 1) AR5 5] 82. 5
em, B EAEH 18.7 em fHZ N\ T4, 742 R 58
60 .64 ~ 76 cm BARABRA ; T2 45 R ek B4l & AR 2>
AR TN -
y = 109.88¢ " R*=0.887 6
FEHE 2 RAROR B AR 20 A0 BB, e R AR
H81.5 em - EAE N 19.8 em, [AIFEZ Ay T,
FEARRY 58,62 .64 72,76 F1 80 cm B B 62K
HATEER AL
y = 107.62¢ "% R*=0.870 8
e 3 Wl K BN 73. 0 om, B HEN
17.8 em, i1 T AN T 5, RIEBHUA 50,64 .74
em BIBRAR . HAFEBRECH -
y =62.282¢ """ R* =0.891 4
e 4 iR AR 57.2 em P HAR 15,8
em ;ARG AT ABALTE 50 em A2 AL BA
MRARG A o AR R %L
y =83.314e "™ R*=0.8717
FEHh 5.6 S N AR, H B AR A N RS 23 A1
120
100 S kBB R A R (1)
80
60
40

(B 1) skEHb S i R EAR N 30.0 em, FH HAZ N
14.6 cm, Z M50 E #ME R , ZARTE 6 em 12
WA 82 /INMERBIMRAR 734 o AEHL 6 I R AR N
20.4 cm, P EAE K 10.3 cm, 6 HAEHLAMROR
AR BERR R T2, U6 £ FE 4 3 /N T 34 B A2 B AR
RA G 245

MBS (E 1,38 1) FEERT LB .4 R
SRMAE ML AR B S B 2 T 2 TR, L R
AT BRIP4 BRIRMMRAR BAR KN Z VRN
E T RIERI AT 2 T, 4 PR IRMRAE
H LG B TS B3R R LA AR L LA o A il 2
M4 B R AR AR A2 B 55 BRI FE L 2 (33
A) > HFEHL 1 (30 4) > FEHL 4(26 4~) > FEdh 3(23
) (FR 1) HRE R R B 2(71.2% ) > FEH,
1(70.3% ) > FEHL4(69.5% ) > FEHL3(63.0% ) ;%
Z A, 4 RS T 50 em DL E BB
TATRR o 3B A DT TR B R Sl e s 2 (0. 177 )
>FEHL 1(0.127) > #EHL4(0.106) > £EHE 3(0.057)
(E2), HI,4 JRIRMFEHLAIMOAR BAR KN
PEZ R oA 2 > FEHL 1 > FEHD 4 > A 3,
M2 BN TARIIAR M SERECE , 5 e 5 (13 4>)
120
100F ] EAREINRET FR AR EE R (2)
80
60
40

, Hﬂﬂﬂﬂmﬂﬂﬂmﬂﬂnﬂmm )

120

100
H R B AR R RS AR B (3)

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84

°l Hﬂﬂﬂmﬂﬂﬂmﬂnﬂ%ﬂnﬁ .

12 18 24 30 36 42 48 54 60 66 72 78 84

HR SR R B R (4)

:l'é 80 80
§ 60 60
40 40
20 20 +
00 GHHDHHIHHU]”E!@H;E”%EHMH 54 60 66 72 78 84 00 6 @HI—I‘HSFGDHQ%QHQZ 48 54 60 66 72 78 84
120 300
100 JEFCHRAE I A TIRAEHREHL (5) a0l [ ALEEBA THAEE (6)

80
60
4

(=}

2

(=}

Il

(=}

L

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84

a2 42Hr/cm
Bl 1 AFEMSA FE AR RSO (R 2 em 2342 )



%3 W H 8, & MR ERINZ I B R 500 LR 345
0.25 0.25
0. 20 AR EABRAR BT R TR A R X SR A b (1) 0.20 MR IR A AR R (2)
0.15 0.15
0.10 0.10
0.05 Hﬂﬂ HﬂHH”m 0.05
0 12 18 24 30 36 42 48 54 60 66 72 78 84 0 6 12 18 24 30 36 42 48 54 60 66 72 78 84
0. 25 0. 25
3 0.20 0. 20
N H R0 U R R YR A PR R R A (3D H B R R R AR AR E R (4D
fg 0.15 0.15
=
0.10 0.10
0.05 H HHH_”H H H 0.05 Hﬂ
0. 00 I_I‘ﬂﬂﬂﬂ H Hﬂ Hﬂ ﬂ [l H 0.00 ﬂﬂl‘ﬂ_ﬂ Hﬂ I'II‘IHH VTHH
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 0 12 18 24 30 36 42 48 54 60 66 72 78 84
0.25 0.25 -
0.20 Jb 5T AA T RS N IR ASAREH (5) 0.20 Je3TAI N T2k RE 3 (6)
0.15 0.15
0.10 0.10
0. 05 HH_LI 0. 05
0.00 00
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 0 6 12 18 24 30 36 42 48 54 60 66 72 78 84

MR/ cm

[l 2

>HEHL6(8 ), AR 7 R B 5(38.2% ) >
FEHL 6(28.9% ) o MEMA 17,6 HFEHLAMOR B4
KNZREVEZ SR HE T A 2 > b 1 > AR 4 > 4
M3 >FEHL S > AEHL 6,

3.2 ETHRSTHMRAKR/NESHEFRBEKREE
#0 Gini &%

M EETF H A2 A B9 Simpson ( Dy ) A1 Shannon
(Hy) BRR KN Z AL B 5 (R 2) &, Dy A\
RENN AL 2(0.925) > FEh 1(0.922) > Hib 3
(0.911) >FEH1 5(0.896) > FFHL 4(0.892) > ki 6
(0.808) ,D, BA 1 3k RIRARFNN AR B AR
RERK/NEFENEZE 55 Hy KRB/ MR Ry HE 1l 2
(2.909) >FEHb 1(2.858) > K 3(2.730) > £Eh 4
(2.610) >kl 5(2.357) > HEHL 6(1.750) , KIRHK
FEHE 3 SAEHD 4 (MOR BLAR KN ZFE VRS BUEHE Y
HEBEHFHENAST . MARKRBTE R GC HF ,2 Bt
N AR GCAEABTE 0. 4 LLF 1 4 HERIRAR GC
{HHRTE 0.5 LU I, GC {E EAR TR X 4 AR 43 A W IEZS
AN TARHN B AR 43 A SR J R R SRR (H AL S
BEHEF AT HE T 45 A b 4 (0. 633) > HE b 2
(0.632) >FEH 1(0.629) > F:H13(0.582) > FEHl 5

AN [V ARGAS [) A A B B U T AU R A (B BRAE I 2 em S22 HY)

(0.389) > £k 6(0.306) F , %A EH T4 2
X o3 FF A2 A0 A B A R R AR AR, Hh b T DL,
Dy Hy 1 GC #AHEE M3k 6 Bt iy MoK B
RRN M
T2 6 EMMMAEZEK/NESHEIBEE
ER Y NANE 22 RS
A S R 1 2 3 4 5 6
Dy 0.922 0.925 0.911 0.892 0.896 0. 808
Hy 2.858 2.909 2.730 2.610 2.357 1.750
GC 0.629 0.632 0.582 0.633 0.389 0.306
Dy 0.782 0.786 0.764 0.765 0.724 0. 648
H, 1.558 1.574 1.484 1.504 1.334 1.133 0.118
T 0.454 0.489 0.433 0.444 0.323 0.252 0.229
Dy Hy B GC 4y 5 3T H A2 43 A #Y Simpson , Shannon A
KANZ R BATS W R Gini REL; Dy Hy o T 30T EHAK
/NG ERE Simpson Shannon KN REYE K LIAME ; CV Sy 6 HLEEHu AR
KERK/NEFEHEFRBUE A 5 R

3.3 ETHRERAXNMNIUERNHRARKX NS HFHE
MIE3 A LA H 4 BURIRIRASAR S 2 B TR
AR KNI SE 73 A 22 AR R o 4 R IR A 3
TER 1~ 3 B0 E I AR KLY 0.2 526 4 25
PR R Z , 35 0.25 DL B, BV 25% DA E
ARG He I B B RN 22 S Bk TR 5 S5
OPATHIARAR DT 0. 15, 2 SR TARAES 1| 252 1

(0%

0.070




346 NI /A = S 1 S 29 &
AR %, BRI 0. 35, AR b 5 H i Cp s
4 It

AT BBA R/ IR i R B 35% DL 15 2
Ja B S5 G A3 R o3 A ARl b, B 5 2R 4% 1
BRI o

0.45F

C i o2 a3
B e S5 EERIReshe

"8

5

1 2 3
AR MBS B

AR BRI %G1 J0<Ti <0.2;2 H0.2<Ti <0.4;3
HO0.4<Ti<0.6;4 H0.6<Ti<0.8;5N0.8<Ti<I
B3 ARG A RTINS G HITARI Af

MIEF EAR RN AL EE Y Simpson (D) | Shan-
non ( Hy ) MR K /NZHEE R HE(T) (£ 2) F,6
YResb iy D, IR BN FEHE 2 (0. 786) > b 1
(0.782) >FEHL4(0.765) > #Eh 3(0.764) > kEHb 5
(0.724) > F£Hb 6 (0. 648 ) , HE P45 R 5 2 HE P —
o Hy %t 6 BFEHL I HE P K AR 2 (1. 574) >
FEHb 1(1.558) >FEHb4(1.504) > FEHb 3(1.484) >
FEHL 5(1.334) > FEdh 6(1.133) , HE/F45 R 524
HEP—3k 6 Heffshiy T KB/ N AR 2(0.489)
SRR 1(0.454) > FEHE 4(0.444) > FEHL3(0.433)
>FEHL 5(0.323) > FEHEL 6(0.252) , HEJF 45 R 538
HHT — 38 WEIR LA, 4 PRI B AR KN
SICRESEGOR (T EE) #ON 5,2 RN TR 45 A
HEKNHMEEAE AN FHR LM SRES,
SRR 2 > FEHL 1 > FEML 4 > AL 3 > FEHL S >
FEHE 6, 7535 B AH [ B 3557 38 i D) 22 A 4t 45 2
(R, H T I, Tie & N ELAR R /N AR BE 3 A 15
O, i MIEF HAR RN EIE (T) Simpson
(D) Fl Shannon ( H,) SRR K/NZ VAR , ¥ 0
M2 >FEHL L > FEHL 4 > AL 3 > FEHLS > KR 6,
SR,3 AT B KN T AR REE 23Rk 6
HFEH MR AR RN 2R, 3 AN IR EE 6 Bkt
MR AR KN Z AR BUE I A8 53 RBUR K T
(0.229) >H,(0.118) >D,(0.070) ., AW, T X4}
MM AR RN Z A I e ) o, 1 D,
Ae I

i3 Lexergd ™' 412 1) 2 B U], XoF 6 Bkt
AR BAR KD ZREHE AT HE R, 25 R A 2
>HEHL 1 > FEML 4 > ML 3 > REHL S > FEHD 6, Ll 2
RIMRIIARA AR R/ Z R & T N AR, bRy B
Ry IR 7 AR DX A EA B AR T R TR S AR AROR BLAR
F/INZ A R T H R L DX 56 0 A o YR S b TR
—Hh X 2 G A 2B FEHL I AROR AR KN A
e TR R, N IR SR A AROR AR R/ 2R
TR, BUA X RIRARAN CARROAR B2 R
INSREERBIE ST R R, AR A (5] ) R
() RERAR LG IE AR50 1 N TR H A8 KN 2 R
B ST L W BRIy, Varga 251 AN,
MAHAEI R MR B KN Z 2 R
Lei 251 BF 95 6 il A4 % 5 B BEAO A8 4k, B
LIRS 3 K, MR A Z5 R RN A (LG P
RN MR BRI N S N2 ) 25
BTG, WAL B A AR 0 1 AR R B AR S5
FAL Ik ; Spies ™ HYBFFT LR W, B2 A6 A ( Pseud-
otsuga menziesii Franco) MK & &, MK H A2
AR R RN 2 B S BUARfL, RIS 4 R
ARWFFELR L At R R A S 1
AR A, R ERRR R R R AP I AE AR 20 AR 3T
23t EEA AL AR B R HUMOR B2 /N 2P
R, 3 BE R AT B 2 B 15 1) v 80 T B Al 1A il ]
TEG I B AL X 5 Wang %57 Fl Lei 455 1y
WFFEEER—B AN TN FAREER - RAR T LUS
FARMRIEEG Z AN (LG ARR BAR TN ZHEE) o
X TR A AR AR Y AR OR B4R /N Z AR, Varga
S VIS R IR, SRR AC B AR T AS [ o )
A AR Y 22 5, B B T = I 25 2 A
QR NER 2 W NIEREYNANE 2 S IV N TS ESE SIS
—2

Lexergd 25 F1 Valbuena 25 —F A Ay, 1 X}
T IR S SF G Dy FH SEAROR BLAR R/
ZREEAREL, GC e AW TE 4 M FR A MOR BLAR R/
Z AR (A Rouvinen 25770 % 2838 R R IR A 48785 A
REF IR AR AR B KN Z R BEFE N, Dy
Hy, Hl GC HFARE B 4F M2 ik M 5K 2 Fhk sk
AREAK/NZREVE ; Hui 252 368 v [ 436 A P b
KX RIRMARAR B AR KD Z AR B SE QAR , Dy |
Hy F GC HEAREFRAL I IX 433X 2 S Hb X ARSI AR



53 4

F, A5 MOR B /N 2 R A J3E 18 50 LRI 5 347

HARK/PNZAEIE . AWFTEAE R R A 5 8 0%
1 Dy Hy Fl GC M EZFEII AR HHFAMAE
RN ZHEE

5 #ib

SERESTCORN Dy Hy FI GC =N BEFBCRR A
REME I RAMAR BAR RN . SR KR
MBI D Z RN IR EC T.D, T H X 6 3R
BRI BAR /N 2R B HE Y 5 2 3 HE Y — 2K,
DT EANTHRRETS 2 31215 6 BAEH AR AR R/
ZREPE. THI Dy AT 0 ~ 1 Z A — 85, 5
TRRHAY A 830G Hy M{ES T 0 ~ In5, A5
TR A 2 50 T AR AR b S Ak
ARIGRN R B T AL HEE A Z
] ROMES F AL, Ak ) BAR 22 SRR, ELEE D,
I H, DX B 8 RO SRR BLAR RN ZHEPE R BE
5o PN, ASBFFEIA N, TR AR 2 05 K X 0 45 bk o3
M NEREYNANEZ S eRibE sy il 2

S 3k

[1] Macarthur R H, Macarthur J] W. On bird species diversity[J]. E-
cology, 1961, 42(3) . 594 -598.

(2

[

Buongiorno J, Dahir S, LU H, et al. Tree size diversity and eco-
nomic returns in uneven-aged forest stand [ J].
1994, 40(1) . 83 -103.

Fries C, Johansson O, Pettersson B, SIMONSSON P, et al. Silvi-

Forest Science,

—
w
[

cultural models to maintain and restore natural stand structures in
Swedish boreal forests[ J]. Forest Ecology and Management, 1997,
94(1). 89 -103.

[4] Rydberg D, Falck J. Urban forestry in Sweden from a silvicultural
perspective: a review[ J|. Landscape and Urban Planning, 2000,
47(1): 1-18.

[5] Lexergd N L, Eid T. An evaluation of different diameter diversity in-
dices based on criteria related to forest management planning[ J].
Forest Ecology and Management, 2006, 222(1) : 17 -28.

[6] Solomon D S, Gove J H. Effects of uneven-age management intensity
on structural diversity in two major forest types in New England[ J].
Forest Ecology and Management, 1999, 114(2) . 265 —274.

(7] 1 B, 8K, BLRE, &5 JEMHAA SR MR M A IR
ZHARZERMI]. MolFls, 2011, 47(6) : 77 - 87.

(8] &rliax, WVE%k, Bt O, 5. FET 45 AR R R AE
MARARZ RV R 5[], A Akl 2240, 2015, 43
(10) : 63 -67.

[9] Valbuena R, Packalén P, Marti S, et al. Diversity and equitability
ordering profiles applied to study forest structure[ J]. Forest Ecology
and Management, 2012(276) ; 185 - 195.

(107 ZvhmE. RIRTERA “I AR E [1]. AT,

2005, 18(3): 73 -77.

[11] Varga P, Chen H Y H, Klinka K. Tree-size diversity between sin-

[

gle-and mixed-species stands in three forest types in western Canada
[J]. Canadian Journal of Forest Research, 2005, 35(3): 593
-601.

[12] lei X D, Wang W, Peng C H. Relationships between stand growth
and structural diversity in spruce-dominated forests in New Bruns-
wick , Canada[ J]. Canadian Journal of Forest Research, 2009, 39
(10) : 1835 - 1847.

[13] Neumann M, Starlinger F. The significance of different indices for
stand structure and diversity in forests[ J]. Forest ecology and Man-
agement, 2001, 145(1): 91 —106.

[14] Gadow K V, Bredenkamp B. Forest management[ M ]. Pretoria:
Academica, 1992.

[15] R IC et 5B M. Jbst: sPEgeT i Akt 2000.

[16] BERIZ, BIH, Gadow K 25, ZEMIfbARARZE [ M]. dtxt.
FEI MOl AL, 2007.

[17] Shannon C E. Communication theory of secrecy systems[J]. Bell
System Technical Journal, 1949, 28(4) . 656 —715.

[18] Simpson E H. Measurement of diversity[ J]. Nature, 1949(21):
213 -251.

[19

[

Buongiorno J. Quantifying the implications of transformation from e-
ven to uneven-aged forest stands[ J]. Forest Ecology and Manage-
ment, 2001, 151(1) ; 121 —132.

[20] Staudhammer C L, v Lemay M. Introduction and evaluation of pos-
sible indices of stand structural diversity[ J]. Canadian journal of
forest research, 2001, 31(7) . 1105 - 1115.

[21] Gini C. Measurement of inequality of incomes[ J]. The Economic
Journal, 1921 (31) ;124 — 126.

[22] EBEHE, KT, WCE, . ARORDHRPA—E R X
NIRRT 2 B pema iz [ D). AR 252540, 2014, 25
(6): 1645 - 1651.

[23] Duduman G. A forest management planning tool to create highly di-
verse uneven-aged stands[ J ]. Forestry, 2011, 84(3) ; 301 -314.

[24

[N

0’ hara K L., Hasenauer H, Kindermann G. Sustainability in multi-
aged stands; an analysis of long-term plenter systems[ J]. Forestry,
2007, 80(2): 163 - 181

[25

[

Spies T A. Forest structure; a key to the ecosystem[ J]. Northwest

science, 1998, 72(2) . 34 -36.

[26] Wang W, Lei X, Ma Z, et al. Positive relationship between
aboveground carbon stocks and structural diversity in spruce-domi-
nated forest stands in New Brunswick, Canada[ J]. Forest Science,
2011, 57(6) : 506 -515.

[27] Rouvinen S, Kuuluvainen T. Tree diameter distributions in natural
and managed old Pinus sylvestris-dominated forests[ J]. Forest E-
cology and Management, 2005, 208(1) ;: 45 —-61.

[28] Hui G, PommereninG A. Analysing tree species and size diversity

patterns in multi-species uneven-aged forests of Northern China[J].

Forest Ecology and Management, 2014(316) ; 125 —138.

(DEAEGAE  EHAE)



