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BB HREEEE., BEESE12.77, 5 2HFERR. RUZTRESRBR, RGEBRBEBRME. 20 RESLZ N 8 TRE,6
A TFRARNKEEERBRREERN T ERETF N - EHEHRE 0.4a<FEWBHIRE 0. T5<EWMREM 0.SETHETIMRE
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Health assessment on forest ecosystem by using integrated compose index (ICI)
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Abstract ; Integrated compose index (ICI) model, ICI = In( ZB X EIV X CAV), was first put forward to and used in this
study. Twenty nine plots were selected in original broadleaved and Korean pine mixed forest in Changbai Mountain, Northeast
China, to investigate the structure and biomass of various disturbed conifer-hardwood mixed selective cutting forests,
secondary birch forests and larch plantation forests. Original broadleaved and Korean pine was viewed as a healthy benchmark.
The health states and developing trends of various disturbed ecosystems were quantitatively assessed by ICI. The results
indicts that ICI is a new practical and easily operational assessment method on forest ecosystem health. The vertical structure

of stand was divided into four layers by tree height. They are upper overstory (H>>18m), subdominant overstory (18>H =
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| 10m ), succession-layer (10m>H=22.5m) and regeneration-layer (HH<(2. 5m). The ICI values of each layer were calculated
and analyzed to express the relationship between disturbance, succession and health. Twenty nine plots were divided into 8
categories; ICI distance values of 6 disturbed types were calculated. Compared with the original broadleaved and Korean pine
mixed forest, the healthy standard forest type (at 12.77), distance values of each disturbed type were as following: structure
switched stand (at 0. 64) <C structure destroyed stand (at 0.75) <C structure reserved stand (at 0.85) <U heavy destroyed
stand (at 1. 95) <T birch stand (at 2. 07) < larch plantation (at 2. 89). The stronger stress on ecosystem, the bigger distance
value, the lower degree of ecosystem health is. The ICI of overstory layer (i. e. upper canopy overstory and subdominant
overstory) can express structure condition and succession stage of community, and ICI of understory layer (i.e. of succession-
layer and regeneration-layer) can suggest resilience to healthy ecosystem, the higher ICI value, the bigger resilience is.
Hence, the intensity and sequent of various disturbances could be explained by ICI. The difference distance (D) between
overstory layer and understory layer of the healthy standard type (Original broadleaved and Korean pine mixed forest) ranged
from 0. 28 to 0. 35. This result suggested community structure was symmetrical and steady. Overstory layer was composed ot
Pinus koraiensis, Tilia amurensis, Abies nephrolepis, Acer mono and so on, which had high climax adaptation value and could
remain its dominant status. The understory layer was composed of species with medium climax adaptation value, and some
other species with low climax adaptation value. If 0<{D<C0. 28, it suggests this stand is still conifer-hardwood mixed forest,
but conifer species (most Pinus koraiensis) in overstory layer were removed, the ratio between conifer and broadleaved
decreased greatly; the other explanation is that community is disturbed, making understory active and many korean pine show
up. If D>0. 35, this result suggested that the main dominant hardwood species in overstory layer (upper canopy overstory and
subdominant overstory) had suffered heavy disturbance, maybe regeneration of korean pine was difficult in understory layer or
it has not started yet. If D<C0, it shows a great heavy destroy happened, such as, over 70% biomass had been taken away,
secondary birch forest or larch plantation in a naked slash. The bigger D, the easier invasion of Korean pine into community
and well regeneration, the better the restoration capability and trend is.

Key words :ecosystem health; integrated compose index; broad-leaved and Korean pine mixed forest; disturbance
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REBRSALTREE . XM . AR EHEELRER MNEDSREEGEHBHE TNAAKEHRENF I EK
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SR8 AL (41°31' ~42°28'N,127°9 ~128°55'E) , R ilr BR L KFE I B R v » PG R P ¥EF E . KB LB T8 H KR ZE X SE
R, AEFBEMNFSEINHMAIBIEFE. KAWRBBHHFEEEREUARN—B2 Ry E N HRK KA, 2
REEBHNBEAREHREREASRBEKR HEHER AN AV EEEFEFE REENAM TR . ERTHEANAER
S, A TFREAAE RS EE,. KAWL A RRY XS B S B X 8, KA M DA B B ROl R AR K
RMHA R R RED T ERBYAMAEHFREWSMHIER T, 08B AR R ARAE K 2R 17 M 200 AR 5 TR 2 4 6 8 IR
HEM I MARILEHREFE (UL HARP X AE LS SR X AR, A ZARENKERMA LK, EMTH
EWAREEE KRB, A XREIEEEZRFEMKDS, R LMX MR ZZMKRAES RS @RS D™ FE B, 2 B ai X B

H AR B A AR BT R R R 0 AR B O T I R RE L T8

~H-

2 BARAZE
2.1 FEHEBE

WE TIET 2001 4E 8 B FF/R B3R 47 A7 i 660~870m, J& & [ LU S Y i WA vH LD AR MRS A5 X . I A L B BUR 2R T 4R
iR IR A AR 2 T PABR S AT 5 P, S A R 2K AN 2 B, KRS IR EAREF 1990~ 2000 £ 8] 2 A [/] BR AR AR 5 1Y 4% b 32
FHMAS 120, BRBAFEEHBESHRKESRR 7R, BREMATEEEH MR IRE-H 20 RFH, BTFHRE
20m X 30m B 24, B—HFT XK 6 4~ 10mX10m B/PETT . HENSTELHE.

...J\.




73

%k

E A%

BE SGEMRBEREFRNES

E

+ -
EJ
i

FEPEAG A

o OpTAEE

1727

(1) 29 M Hb B 3t
(2) HEEELL/

(3) TR 20m X 30m W
mmfE 68 CEIR T 4t
2.2 IHEFH

&R

B 7
EREF
IV) B AR 3 B

EFF . 1 B 3 e A

MWNBIRHERE B MR B, B B ] DL & R B3 PR B SE i B (3
1) 5t & BE IR BEAT S HE R
HEERE
VPRl T iR, A U 5] A4
T2 & %) 7
tHS MR &SN 4
b i de |

B ES
F
L RIE— 1 5B ERL)

T4 B A8 UK B VB 45 4 1

CAV) & ICI=In(SIVXCAV XB) 3

Ln T ER NBRMEEER . &0
= (H<2.5m),

>H>=2. 5m)##H ¥
3 BREGW

AR, NE 4
vEE O AL, X R I K AT
CHD)XTEE > 3m MIFARBIE RS, RER RHETS
F A E 5mX5m /
~HREWRE.
J A SCTE B K
= M a3 JE B R 38 B (Compose Index, CI) .14 i35 x5
HABENMEBERE.
(i (Climax Adaptation Value, CAV)H %, B CI=3IVXCAV , KRG H &N
V3 k)

/

B R

H1EE &
AR R, HEE SR FEARL
Sl §is

3.1 29 MR ABEE BN Lk

= bu

34

H s 2 )

A0,

/-4

-y
=1
b s

= B E PR (3

P OF A 75 2R 3

) B TR AE R 29

D REFEATRAE 2 26 1B R T — S EBIHG B K . BFE R 2R

B (K
T AKFE
BREC BB B8 & % (B

Distance) , S lEE B R MW E S H LXK

IR A7 5 [F] ) 5 55 B v AR AL 40 A A £

R 8IFER D).

JR A M LD M PR B RE B 1~ 5 J& DA ZL P R0 28 A Al 43 O

M RBRXER, RREIMKEL
TEREES 3EU

IRIEAR /A e i
U R 3 M 4 H— R R AR AT .

HTEGZER . BEXRA
] Euclidean Dist-ance 4 B{ Pythagorean

i 2H F ¥ ¥ (Group
averaging) X FR1E ¥ ¥ % B B (Average Linkage c

1)@ it PC-ORD4. 0 3k £ 32, K LI g 45 >=>0. 08m #Y
T APV S B R, X 20 /N b i

ustering ) 4T

2303

R 29 BB Hb

50 7 B HEYLYLA T AR,

HERE MR B MG H 200 B4
2.5m)A E—EHEHHHAN Mo EE

T Ak HEMR. HFKA.

A 3R M ARE

|

e Y] I 3, AR 9 4F
s, BEEE

AR, £
FEdL 6 55 7 FIEEHL 1~5 ZEH #F

A ™

]
=1
—

A
H Hi

H F K,

—
| —a

(H=
c Rl 6

EHWER I EE— 2R, EINORRA RS EEERA.BE

R RRBHRBEERR BT AR
FE IR A MK, {B7E 1990 £

BEHL (8.9 F 1D FEREER
AR T3 Kl A PR SN LR R

18 =X N VAR /A 2
B R RN L BAR B RO
A LB B
JE B B T 2 3

3 &R 4

KR, F

kI
WK

I
AKX 12 SRR RIS AN T 4 R 2R . (OFEHE 8.9.10 F4 11 4
B N B R Y BB R

=

)’_

PR e AT O IR g R 2

= 25 R 5 T HE Y A

A=

i I

43 B (o EE R,

C P B IR AR
=41 5 2 3
= AR S

S R R A LB RE R 16 AN 17, R AW IR R Y
N, RERBEMEAR
19, B AR BRAR B AR B 6 45 4 41 BUR 45 #9 O B8 2K B B L fH 250K 40 %6 ~ 506 HY 18 3%

B TEERGE O, X4 BB E TR

:%1@ (H,,}-'lgl’n) ~.

P2

=K

- ARG
ANEE

R A EEREE .
AR R (B FE R E R/, IE BN Fb L 4% = A0 4
=R BURE
VEEH 4 A4S, R <<2. 5m BT R/ FI4h AT A

V

= F 3

SRGH

E

p9 -
P4
P18 —

Hj[lg]
=M TR EREE)E

§ T X 4k -

REIK R T

L ERE), TRV H

P19 —
P3

E 3 4K

53_“

P10
P5

P11
P8

P18 —

P17 —
P13

P14 —

H i 254 H) 35 B (Integrated Compose Index, ICIHERY ICI=In (SBXZIV XCAV),
Curtis #l McIntosh §

= K B T 38 3K
ZEED RARRERE T (HEFEN

MR KT S 7 F
R E A RIEBER ICI=In (SBXZIV X
B RN AEYE VB AR XK
= (18m>H>=10m) . i & )2 (10m

EEBEMEHE).

P15 —
P12

= ORI B IR LA 7 5

Y&

S HRAE L B

..4 'CEIE

F AN A A BB v T
H 5L/

(g (Important value,

HHEEM CIH

2

P6

P7

P26
P22 ——

P23 —
P24

P25

P20
P21

P27

P29 4

P28

J\

Bl 1 29 Bekr s gy SRR A
Fig.1 Clustering analysis chart of 29 plots

&, 3 75 B I 4T B AR AR
E R 2000 FE A2 P i — K8 & W IKGR
e BEA R A B AR AR B, B B RIS I L 25T S A B A A IR 24T
A AL 5 B A I 0 R PR Y 4t 1A TR 32 R IR 32 E 40 AR 1L B 45 A
AR, B2 4 AR B 2 R @Ml AR AR K B BGE B L K
4 (12) B EAMR B A RE b 13,14 F1 15, R 2 A B AR ML iR EEBGE L4048, BE 4
1 — 52 B4 R IR &S He ) 2 3K
= KA B B AR, @R FEH 18

ZHK IR AT B

s

xf‘

R B IR

SRRETM

==

SRS HERM B E BRI ARLA
R AR 1 A 3

R 20%~50% A F RO

IR g L

9

SRS EY RN SR EAR /NN ST

XA 4K HRERF

_:jjt

2L

B 5E B 5E (0] 1R 28 AN F]



L

- F W 25 #

1728

REFRERREEAFRNEHEAR N RZAESEHRERENAESHBEF A REHEE W ARERANRBERB T MR dE
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T

Tl 29MHEMPRERERE
Table 1 Stand characteristics of the 29 sampled plots

b, X7 SHE 3 , . -

Plot Elevation Longitude & altitude Category THARHAL Disturbance characteristics

1 745 128°05'47. 9" 42°24'06. 4" IR LR AR /N RS Z B M, LTI Original old-growth forest,
2 745 128°05'47. 9" 42°24'06. 4" no disturbances

3 765 128°29'48. 4”7 42°23'54.1"

4 765 128°25'55. 4" 42°22'07.5"

5 690 128°25'55. 4" 42°22'07.5"

6 843 128°03'35. 8" 42°18'33.4" B pE AR @ R Z B, B AK T Original old-growth
7 660 128°25'43. 7" 42°22'12. 4" | forest, be in wet lowland

8 840 128°20717. 9" 42°20'15. 8" LR EERO 1990~2000 £ , 2 — KA X LTI
9 685 128°28'37. 9" 42°22'39.1" Once or twice selective cutting in 1990~2000
10 740 128°27'02. 8" 42°21'54. 6"

11 735 128°29'46. 9" 42°21'02. 9"

12 870 128°20'11. 2" 42°20'37.9" gL [F] _E , The same above

13 735 128°30'01.1"7 42°20'54. 3"

i4 790 128°31'02. 4" 42°23'05.1"

15 705 128°29'22. 6" 42°22'15. 3"

16 685 128°28'37. 9" 42°22'39.1" EBER R RO [H] + , The same above

17 730 128°29'23. 6" 42°21'12. 6"

18 730 128°30'22. 4" 42°21'01.0" Bl TIRRO [A] |, The same above

19 735 128°29'44. 5" 42°21'13.1"

20 750 128°05'56. 0" 42°24'08. 0" R AHERO 60-year-old

21 758 128°05'58. 17 42°24'07. 2" 60-year-old

22 840 128°03'33. 4”7 42°18'32. 4" 80-year-old

23 758 128°05'37. 2" 42°2120. 5" 50-year-old

24 764 128°05'36. 9" 42°21'20. 0" 50-year-old

25 760 128°06°13. 6”7 42°21732.0” 30-year-old

26 760 128°06'13. 3" 42°21' 44. 0" 30-year-old

27 725 128°29'24. 5" 42°12'16. 0" AL &M AHK® 10-year-old

28 733 128°30'49. 6" 42°16'37. 3" 15-year-old

29 675 128°29'58. 9" 42°20'49. 7" 20-year-old

(D Original broad-leaved and Korean pine mixed forests, (2 Original broad-leaved forests, (@ Structure reserved forests, @) Structure

switched forests, B)Structure destroyed forests, @)Heavy disturbed forests, (7)Secondary birch forests, ®Larch plantations

B 20.21 Z 26 B TWRAEBQH-LGHREREY], H bR 20,21 f1 22 WEKEAKR. LB HEMET 60% ,HH 23 1 24 4
& 50%,25 F1 26 AR D, MM 26 AR R A HAEHE . HERM R4 KRB E . 3R A 4E 78 B0 F1 5088 A B 3B 20 f0
21, A 23 F1 24 B RAE 20 K 40 FERM 50 FRELART K TIMETE R BEH 22 & 1920 F 4,463 25 F1 26 &
1970 FE A B EBEBANKERT NGB EFH =L/ . BIRERRGE R B T W& Fb oy 408 LR, 78 /8 X T 2k 0K 528 3 i)
SRR R HE  FEH 22 1 25,26 EEMAR EEMBERGER, BRKENB AR TNEEZ R 20,21 FEH 23 #
24 B, XEREFF LA RBE T —F LB EH.

B Ja 3HRAEHL 27,28 F1 29 43 B B 7E 1990 HE.1985 4F 12 A M 1979 F B Rk L, AT EENEMN MK, EHKREMTE F
HNEFEHRBFETRSE.HERES -—CHENEELCENM . MERE. PN L%, AINEEEAEHFZEHEARERED . K
B0 AR R R R R B R, R B R E BRI REEY. TERRARAR
FABERMOMREEE BRI BIFRIE. EXRFRETRPEMYAMAEERERE(ARKEOINBEEN MR,

A —34% 29 e 8 MEHI(ER DD,

3.2 WH CAV {H

MERECITENXBRAEETAMAME CAVEY, REE-FTARAWERZE PR LARBRE . MERRXE A RAR
BATER I D T ZMARA R EARSE EEN MR EERRAREHZFEINETESHE AXEXRE TS A0HT
HERMTLAMARESRATRERALLBER 10, UZ hinilE  E L EDF W CAV H, BETER 1~10(3 2).
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BESHUBEREESEGERE. EEAR BEEEAEF2EEMIV)O,BHAARCI= DIV X CAV ,iHE H 29
BB EHRERGE . 2BEHRERTZEREEEEWWRE, LEIEEERIIHE B HEWREMEZ &,
TREEATHKEMEENGEY, —EBFLEERTHRWEFEREROBEAERE., Wi 18 f 19, AR AMNWE>0. 08 m BIFF
ABEEWARKRE  BEHRRSAEAERASZRMRAL BRERTREEGNHENERE, FBREETRET A2
E,EEXATIHERE TR —FFRA., IHFHERLESTZHOHRIEETEEHRF RN,

2 KALAHARRESREFTABMPINIRERECAY)

Table 2 Competitive adaptation value(CAV) of arbor species in broad-leaved and Korean pine mixed forest in Changbai Mount

% - TH A% 38 N {5 R T3 A% 36 S (] W A TR AR 38 S 1] P A O 3 R 1]

Tree species CAV Tree species CAV Tree species CAV Tree species CAV
AR N 10. 0 =B 4.5 At A 2. 4 = 1.2
B 6. 6 1R £8 4.3 7K Bh B 2. 4 =87 1.2
8, AR 5.2 HHi 3.8 HH Bk A 2.2 K F AL 1.2
H 4 B 5. 0 P 3.8 I 2.0 i % F 1.2
RiL] 5. 0 TE 18 1 3.8 HES 2. 0 11 % 1.2
UL UN 5.0 2 3.8 H 2. 0 R 7] 1.2
K 0 AgE 4.7 T &t 3. 8 7K 2. 0 A 1.0
NE=K 4.7 g ] 3. 8 ROTH 1.5 & 1 1.0
PF iR 4.5 5 i £k 3.0 K HEH 7 1.5 |

¥R #3 4.5 1 57 5 3.0 iR 1.5

x ZI¥) Pinus Koraiensis, ¥ Abies nephrolepis, b ¥ A. holophylla , ¥ B WA Larix olgensis, A K =¥ Picea. Koraiensis, Ik HE&BE =12
Picea jezoensis var. komarovii , 8§ Bk ¥k Juglans mandsurica, || ¥ Populus davidiana, & ¥ P. koreana, T ¥ P. ussuriensis, K 8| Wl Salix
raddeana , W) S. viminalis, B Betula costata, A ¥t B. platyphvilla, T &M Carpinus cordata , %% ¥ ¥k Quercus mongolica . F Wi Ulmus japonica,
R U. laciniata, 85¥i U. macrocarpa ¥ F® U. japonica var. suberosa, " Maackia amurensis, B B Phellodendron amurense, 5 4 1
Acer mandshuricum , AR, A. mono, BEME A. pseudo-sieboldianum ,AEE W, A. triflorum ., FHEW A. tegmentosum , TEHEW A. wkurunduense , %
W Tilia amurensis, ¥¥& T. mandshurica, IK ¥ Fraxinus mandshurica, L W) F. rhynchophylla, % 5 T 3 Syringa reticulata var. mandsh-
urica  IK ¥ Sorbus alnifolia W S. pohuashanensis, 2= Prunus padus, )8 F Malus baccata ,¥K ¥ % Pyrus ussuriensis

4 A BT B b B AE A MRS RGBS 3 B8 S GBI DU BR B H AT B B B ma i =
HEBHL.AMTFFREEFMEEFEANZERERREZTRRENBREELRAEN AREEURE T RBEHS
BRI EKEA X, B HREEEARNBURRIBE CAV=10, MR THESFEHEFTARNLABEERS . 2 EH
RIEB(ENRRORS I E SRR E R W E A, ke 12,14 25(3 3), Bk, R 6 B X T B8 (4 22 5| Rl 25 W04 AR 35
BOREATHREBOMETAMHRESREBRENER, A+ Y AAREERETRERNHFERBERERT -EHNE
Zeth B, REAZHEHBERS TN SEWHBEIRBEIN EFTHMXFM TR HEREEAEENER R EREEER
MAYBBHEAEE. BEIRAWREEELSESHWRBEENBERO ICI = In( X B X DIV X CAV) & @ICI =

In( DIV X CAV X B) EM@oX M8, AP BRRERBEIAYE . THEERESAYRATLE SR EMTM . mARK
O, a5 HBERFERAMARD. AXFALAROMS AT AR L2 8492 T H 8% 80555 a8 £
3.4 ZEWRERUCD

EHMWEYBBREFEZENHALTNRERES . HE 3 BRRAEAMNEYEHERA B= o X (D’H)" 18 . D RAHE 1. 3m
REEI M2 H BAWE o Mo BEGESE, REE T EE AR NERRMHXHBRE Y P RFERI R 28 A1 29, #
RATHEHMK, BEERNM TS —RE., b 20 2 20a 9, FEH 28 A& 15a £ W . BREENFTAM EHTHEHE(TO.1 ¢ -
hm D)X (48. 3t hm ™ DB L (E V. TEFRHRHM 20 ERAEZHE ST ATHRENAMBEKER A EEYRE
A

WMEZERHENALEYER S ERERRMBEEZ TIMWHEAMBEER BRI AHESTHERPIRERE R B .. WiE
WEBHANESEHARMAMENRE, EERERENENEEGEE. AIHAR ICI=In(SBXIIVXCAV)H LL3K1G 29 1
R R 30 2 BT 0 B O 0 WA PR 43 T2 B0 H SR A 3L B 3R 5 TR

EARRD ,FHERERZIHALKRE TR IAMKEESIBRENESREERLY B L TRENESHREREHE
EX R D HIRER. RRERERANGESMEERLERE, —BRTHENLREZEZRIERR0.28~0.35 MHEHA KD,
BB I MR E. LRI RW RN BARBS KGN EWR RS EIF RIS ESEER R B I E N

® FRE.2003. KB AMHESREEBREFAERE SERABLZFAE 0. W - BB B RSV R
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Table 3 Compose index(CI)of original old-growth and various secondary disturbed forests in Changbai Mount.
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m if &8 70
B AR H 3
HDREO02, ¥H

2 7 =3 ) EMEZE ¥ EHKE Y 1E WEE HEHE FH{E
Categories Plot Upper canopy  Subdominant Mean Succession Regeneration Mean
overstory overstory value layer layer value
Ll LI AR N S 1 1892. 19 1864. 80 1878. 50 1314.10 1345. 43 1329. 77
2 1885. 58 1877. 43 1881. 51 1278. 27 1381. 09 1329. 68
3 2198. 55 1262. 70 1730. 63 1379. 45 1240. 68 1310. 07
4 2000. 90 1406. 09 1703. 50 1343. 87 1580. 89 1462. 38
5 1830. 74 1499. 49 1665. 12 1166. 12 1348. 54 1257. 33
18 1961. 59 1582. 10 1771. 85 1296. 36 1379. 33 1337. 85
I 46 W @ 6 1288. 02 1333.94 1310. 98 1131. 26 1047. 95 1089. 61
7 991. 49 1105. 92 1048. 71 819. 81 1190. 61 1005. 21
S H{E 1139. 76 1219. 93 1179. 85 975. 54 1119. 28 1047. 41
SHEBER 8 1883. 07 1451. 96 1667. 52 1298. 04 1394. 56 1346. 30
9 1986. 01 1589. 09 1787. 55 1138. 89 962. 70 1050. 80
10 1847. 27 1134. 08 1490. 68 1345.13 955. 01 1150. 07
11 2382. 64 1625. 15 2003. 90 1517. 20 951. 09 1234. 15
4 {H 2024. 75 1450. 07 1737. 41 1324. 82 1065. 84 1195. 33
gE R L R Y@ 12 2177. 75 2076. 70 2127. 23 1116. 60 1130. 21 1123. 41
13 1397. 74 2010. 89 1704. 32 1569. 69 1108. 27 1338. 98
14 2021. 91 1598. 32 1810. 12 1587. 72 1419. 88 1503. 80
15 1515. 49 1544. 27 1529. 88 1196. 94 1110. 60 1153. 77
S #5148 1778. 22 1807. 55 1792. 89 1367. 74 1192. 24 1279. 99
CEMIE IR R RO 16 1496. 87 1175. 23 1336. 05 1227. 38 1276. 48 1251. 93
17 1221. 03 1723. 81 1472. 42 1342.73 1095. 05 1218. 89
#4148 1358. 95 1449. 52 1404. 24 1285. 06 1185. 77 1235. 41
EETIHERC 18 0. 00 1623. 15 811. 58 1403. 88 1123. 69 1263. 79
19 0. 00 1832. 94 916. 47 1373. 11 1356. 18 1364. 65
S ¥ {E 0. 00 1728. 05 864. 035 1388. 50 1239. 95 1314. 22
W B 20 425. 02 579. 41 502. 22 1064. 36 1598. 22 1331. 29
21 360. 00 360. 00 360. 00 1300. 03 1711. 38 1505. 71
22 461. 76 623. 07 542. 42 889. 01 910. 76 899. 89
23 417. 39 705.17 561. 28 1329. 92 1532. 88 1431. 40
24 413. 20 754. 31 583. 76 1248. 34 1943. 28 1595. 81
25 432. 42 748. 49 590. 46 961. 66 781. 35 871. 51
26 720. 00 763. 09 741. 55 1116. 68 860. 40 988. 54
F#1{E 461. 40 647. 65 554. 53 1130. 00 1334. 04 1232. 02
AT EHHK® 27 0. 00 535. 96 267. 98 469.12 741.14 605. 13
28 300. 00 578. 22 439.11 506. 19 1126. 45 816. 32
29 546. 19 475.19 510. 69 796. 81 1105. 21 951. 01
4 282. 06 529. 79 405. 93 590. 71 990. 93 790. 82

JZ 1 the same as table 1
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Table 4 Aboveground biomass of arbor in 29 plots
FEH# Plot 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
3%jcg;$gg§ 211.0 191.8 176.3 231.2 188.6 126.7 149.5 95.7 65.9 106.9 85.7 103.9 75.3 109.1 137.7
Free biomass
¥ Plot 16 17 18 19 20 21 22 23 24 25 26 27 28 29
3*’kéﬁ*”f§ 110.7 125.9 52.1 64.6 119.9 117.8 114.4 81.3 100.0 46.2 38.2 36.8 70.1 48.3
Free biomass
5 VTEMHGEEMRNEERSEREANEBILE
Table 5 ICI and difference between overstory layer and understory layer of 29 plots
% 81 Categories RE M Plot ZamBsE ICI - S5RRBENER
LEHEC THE®S - F ¥ 2 £ 1 Difference ~H RO THEY
JE 24 B M4 A R 1 12. 89 12. 54 0. 35
2 12. 80 12. 45 0. 35
3 12. 63 12. 35 0. 28
4 12. 88 12.73 0.15
5 12. 66 12. 38 0. 28
-1¥4E 12. 77 12.49 0. 28 0. 00 0. 00
B 45 B H AR @ 6 12. 02 11. 84 0.18
7 11. 96 11. 92 0. 04
¥ {E 11. 90 11. 88 0. 02 0. 87 0. 61
HEHHEEERS 8 11. 98 11. 77 0. 21
9 11. 68 11. 15 0.53
10 11. 98 11.72 0. 26
11 12. 05 11.57 0. 48
¥ i{E 11. 92 11. 55 0. 37 0. 85 0. 94
WK 12 12. 31 11. 67 0. 64
13 11. 76 11.52 0. 24
14 12.19 12. 01 0.19
15 12. 26 11. 98 0. 28
FBH 12.13 11. 80 0. 33 0. 64 0. 69
MBI A R 16 11. 90 11. 84 0. 07
' 17 12.13 11.94 0.19
¥ E 12. 02 11. 89 0.13 0. 75 0. 60
EETHERC 18 10. 65 11. 10 —0. 44
19 10. 99 11. 39 —0. 40
-9 (H 10. 82 11. 25 —0. 43 1. 95 1.24
K4 B 20 | 11. 01 11. 98 —0. 97
21 10. 66 12. 09 —1.43
22 11.04 11. 54 —0.51
23 10. 73 11. 66 —0. 94
24 10. 97 11. 98 —1.01
25 10. 21 10. 60 —0. 39
26 10. 25 10. 54 —0. 29
1318 10. 70 11. 48 ~0. 78 2. 07 1. 01
AT HE K@ 27 9. 20 10. 01 — 0. 81
28 10. 33 10. 95 —0. 62
29 10. 11 10. 74 —0. 62
F¥iE 9. 88 10. 57 —0. 69 2. 89 1.92

il il e

(Doriginal broad-leaved and Korean pine mixed forests, @original broad-leaved forests, @)structure reserved forests, @structure switched

forests, G)structure destroyed forests, ®heavy disturbed forests, (Dsecondary birch forests, ®larch plantations, @two overstory layer, (0two

understory layer
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Fig. 2 Structure state and health difference of 29 plots expressed by integrated compose index

BHEEXRNRLELTHEZENEHE, AEFERZE{EH N {E black pillar shows the ICI value of overstory higher than that of understory, and white

pillar is reverse
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