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Using modified gap model ZB_IG,the forest dynamics was simulated at Songshan Mountain National
Nature Reserve. And the results were showed as the followingsthel model can reasonably describe the
longterm forest succession in a warm temperate zone of north ChiPepulus davidiana and Betula
platyphyllaare the pioneer tree species in the succession process. The forests would come to be comparative
stable and dominated b@uercus mongolicaand Pinus tabulaeformisafter 100 years. The two species are
mutual increase and decrease , howe®er mongolicais predominating ; 2 the model can well quantify the
composition and biomass of tree species. The simulated results of model were consistent with the observed
data. Pioneer species as whole were modeled more exactly than as concrete species. The simulated dynamic
trends of forests at Songshan Mountain were showed as the followingdifférent initial status strongly
affected the species composition and biomass , although systems would restore the identical status. Succession
from Q. mongolicastand restored faster than that froma tabulaeformis 2) the associated tree species in
forest land was stressed evidently); the stands which were developed fragn  mongolica stands owned the
highest mean of biomass, and those developed fRontabulaeformiswere most stable. Some opinions about
how to reserve and restore the forests were derived from the results.

Key words jj forest dynamics, forest gap model , warm temperate deciduous forests, Songshan Mountain
National Nature Reserve

http :Hjournal . bjfu. edu. cn

»UYsBITA ¢ ° 973HIVAOVAE»@x EOU(IEZ0004680202002CB11150) j#1v40x OE» ¢ ANE»UY2A3827025% .

HUO»x+O0UIE20E, O+0ND¥ac, YeipgOOEdI-ipiR-0l60&e £AYU iOAEGI-N§Y ¥t UEGI4i§S° :010258805082; | Email :zhouruieco @163.
com;jO1ax+p¥i»pd0 - :650091A¥A+"a0p++A 2 SAO £AI" 6NSEGAL¢ ANENEO?

OBETx+0OR, 8L AWIEUOE ; EUPYEID+02NDYa¢, Y4lpeOOE Ul-piz-OT6 O £AYLU j©2+» EG1-N§Y4° %4 1 UE U 01(0258808999; | Email :
gejp @bnu. edu. cru@0O-:100875++%OE ! 6NSEUAi:, £NENEOC



20 ++ (%0 A0 iOpif6 iNg iN§ ji” pU29 %4i i

i1+ YOpDCoOEOU 2-CE+YBBAM T CTE O 3 39811 jaeAéYopE®AZ3 mni™ .
E»»-%3°[02+»x" ¢ 6ON-CEUAE Y4 0+43D seIAA A EEE%OAICaluzRODO» | uALy TEIEIEA - Opbi+
NE» TEGO2»°1DAY: PAEEaO24»TA3EAADC-Q%0  2®AGNGRE YOI« +3E YA -OLAIYARE C»2Al jit-Al
E»D0°l{e0uD02R¢COED |OUYmAOpA+a» (ola  OAi-O2VauA++Y2c/E g0 T¥ Y ECAAO 1PATA g AaOTA«
DOO2+t»ECEXTHAIE«EUI-EAQOT HAOD 02xE38E, -O OTAGARIAUDE 1 Yu@CoOE6OUATA sAGOTAOTAOCa
°-NgE®Q" jAOI-cE3UE VoA AdXABYLU#RIIDU R ++2; AaOTeYAONG@ aDO O2+» OO AE LAdNercus
HAEGI-Y00u mongolicd 2O+ . Ca AUOD O°Ei-1U Ea b6 ¢ AR
OEOUE-AOELUI-IuiEpA " OODO ifYleetysipAsn £BBOES; #13 OOV +a00+i++1A" g4 -0-O2YupuACCAY,
DO e300 N18pAIAAEBUATOEAT T-IUAAEYA-C  E+OO NG Populus sp.) j€é ( Betula sp.) j€Y ( Quercus
3£0DIP,122EOAAEDIALAAOOEOBO2PAND ¥4¢, EOTEI® 162 ( Tilia sp.) i©OU Ulmus sp.) EC ACoE-AOE°Aa
O PortepE® 1o IO OPPAE-AO T 1-ALAA Y2 6 OA PAO+02Ys ECOOU EE EX. O21i EC Ad (OO 2/, OU oL °f
-Oly,aAe OAAUPAAD -OAEDI 102V AEDI FEY2 YU E-- 45088 « 1 500 nuAOIEE TEG0O8OTAO 08 08A«»iva» AONC
Di j#aAeOAAPUAE+AYAED] i#ar8TAACUAE+AVAFFESORC A a1 VR IGE«pAECAaASIE Y4500 A6A E-
AOITAEDI 6TAAAEAOUPHITOCAD - OALAGEHOPAO AOOAEUOU GpAEM%R0 EAYLB0 Aé UACEACEE
IMAEDIAUL»°UAuB 10 1aliOC OIOED O E-AOY2eDD ARBAAD?3 VL9886 AGSEALIIVAOVATXOE»+£»a@Blé A

AOGITAEDIECOOE-AON-»-AIAURSY §, usaYAQTIT
[-1y31%% " ACUA» UAIDIAEDIT »UOUE+AYs 61€ ¢ u+Y2<EU
TiNg1y3l |6-%3+aAs va° EEAX ¢01a%4°1™ . xO O
Botkin uE" 1436 xiOcpAAOTTAEDIABOWA OOA; D4

E-AOO2t»pApYs+£»01»0,

x (01 VAAC ACaYs ECOO0I O+ 02 ¢ ERGEHAELA
&Y;jtOl EE ( Pinus tabulaeformis) j¢°x €& ( Betula
platyphylla) j®E 10 é+ ( Juglans mandshuricg j€Y: Ni

AAAEDIODAEU 6-¢ QVsACAEE+A¥se OVaalLa11Ys® A 4lBopulus davidiang jE«A¥éEAcer mong ¥4° 6O xA™

»¥x+ OAGEY |1 » AEE+ A% Eu3 v EGAINS Yy ( Fraxinus thynchophylld PAEA&TOIG

3] 24 Eaex AAEDIPAEOO=ITMACH» 115 (PPOEOA 112 jAEDIV:41108 AYsg

OUE-AOx&3EO8Y2a iEuliA. iEGTiTaNubO iE-AONYiee ZEIGEGOUD UAOITAEDI EGYLISDAE | "UAE

12eAE B«Cota» OOV E-AO%-O1UAIALEATANDY.:, DI JABOWA I FORETODPA»U YT AECIARY.-1QE

YEECAIAUND ¢ EOTTOaP1UAIO! ORIMRAUCYU 5 ,0AL; 613E : CUESIOXOALLAOUEUASIA {#pE®R

1aN8ORO2%4 EAAAEDIY20DDYO»DOO! OADOND ¥4/ Ea»YIA (B (Pa,¥2aE AEA-E®A; OOY4° +°R¢ 61a0C

°xEVAONIEEAONY2A TA gAAOTAOTAOYUpA YL ASBENE, - TPE-AOEGRapAiaz, CYT Oox@U iDAxXOAL

A£AaLal ™! &6, 0% » ¥R18YapEae»(2UEUOXAcT O2v4° AIE+AEEGUE
++,0E EEY:10Y40YxOE »+£»0C g1»OU++ V.0 EDEAMRG E (3ox OAL LBlyALAAXTOAE(BaA  Ya°» - ¥3IP

ClIg¥2AJOOAS OB 6 E-IE»OIEEAQERMROI0  OEOOxOVWEESE-AYE YRR AKX OAL JEyAU

Y TE»OIEEAO0I»2++ @ CopApd oD OBCNDY,, U+ EAIGAEY:»-%:316YibEae»UEG3E E+ AVA A+ Y:0-

»3++IPCEEUTINYiseta» leeAEPAEEOES;EU AiCe%iR1& % A% ZA1G O, W EO ¥ Ve Ta: g ND
+%KD%¢ NjOAWAUIAND Y VBRI GAEDITO  ¥a& 7%,

EEEY2xOE»+£»>0CoE-AOY:oDD Af, AENBIQY4I3a A

E+V,&3RTEEIEIE»2++ A TA gE-AOT TAEYA/E4au+Ce

HANYIzevex OO0V T A pA ¢ OLC DA O £ +E£»0

‘6E©I410¢ ENSOAYLY

1iNDYag - NEZAEWVIE  EORUAAOOCOMBIAIOE: A% 6IATOOU

111 iND¥%¢,Ca,Ac 6 1axEQ pATa» ¥, 00 BIpys° 4. Aj» b 08C o u+
++YOEEEYLUY40YA xOE» +£»0Cal» OU++ %O ERDYAIDIUPSPACE LEAEDI+E%IZE IG | Al -YLEY,

NOCI@i+++v5QaELEASUAYITVESMDBCE LA | ilaY40Y4a

2;.0. EVop@eE1OBR716(« 2 19916 mO®YEE»aCe”! EeexANDYa¢ JAETEBAOITAEDIPAO»DOEXTY O

OUIA " 6AY:DOVa¥s-c E o DBBUADIPAE D AERE  Vo¥IOABuUgmanruE” ' EilrO-AEDIOD2EOAPAAXTIR

A2 Y0 £o8ls jee x1 B Ao 1A 39 xT ul £o 1A »ylIANTO!-1:312¢2»EETACESTATENO! Y4EY, . AxTiIR

- 2713 j;eAé B VAU ECORBE3 h; jU10jeepA»yiA 13011 3E 0% YTIOOIOEN-O2Y4CopAxi 6 81D »yiIA»f

O&JABOWA | FORETIa+E,zA IGpAiguaduou
(VAACAEE+AY, 618YaapA ¢ Ov.aiafO e valiayso
U¥PA Y5 AEABAETa»¥OUORDEADII1yVu/EEAE+AY,
102525~ RTEPAOTAaenyiu¥sY E+ A%, 61&aY.apA ¢, Ovadia
101»0OA; VsACI«NO, RTEYCOINUNDALEAE20,+,6, R

5 57



ul1 £U OU {JEPEE+Y4OEEEVE-AOTT-ALAANDYa¢, 21

HA TaTIOOPAIOEN-O2Y4Ca2¢2» Y0 ECIATEOOED%0T WA jA5 mNU-Y44 ¢ é, EYY0E-6%AE; EEOIEEAOES
»108NIOOPA LPUAUAI 7, OuODAUCDIZREUNEOR Ac15 miAls mNU-¥2 ¢ é EYYE-FeAE; AELAYAD
¥Y+iAs0UTIO0-OpAATYEAE(BeEUAE2¢2»0» ' »4 E@ACL5 miAls mNU-Y3 ¢ &, EYYUE-4REAE; ° xe8A0
Yoppli 2¢,-OpAIA2p020+02ECE®-Olov.pOiBRARE  EeA¢S miAs mNU-¥2 ¢ é EYLYUE-F0AE; O8A«w»i
OAY: Y23 1R Y431 WEES | +%4ND ¥ v AOA EV¥ %411 TR»AOESAS miAs mNU-¥3 ¢ é,EYYNE-Fhé OU

53]

Fa = ma{l - e 2% 0] (1)
EV0FF12»YTIAO°TI00xO O 0j« 1 O®YAPAL .U ;
DDin 1A11O0-02/4CaAé»yIAxiDiO(1jap ; DD REUYLE
»yIA (i ; a ECACESCUIRD+AEPA2|EY DD = DD

NU-22AUAT Al AVE+ R DAMHEAO EYYE+AERPE A,
AVE+DYY4/EEAHERBARE | 1+IE+AYE+DY AEAT oA
oI A HUEREYYY A xOv40 E 216¥:0 /E g QB E O
YYA x@004AGE-AOXED hAAp+IOEYEEEY:XOE»+£
»aCaO00PAGAO BE% YU E+Aad Aé u@paZEy

+1 000E+, IOOEGw EUAE +E Eaxi OAEG3 EUAE [ YO IaH-E»IKA Eg10?IEyANOA054i"2000ACEC

25 % ¥Y E¢EE-fa pAOu

ZALIG AEDIXTI3BECOU++AA 2. CELOARDEL Y,
ND¥s¢ COEPVLE Cé ¢ 6 B0A -6 xUiy uB ND3%2Hb A
EuliAg 153112

INW; = 01932 4+ 01607 5In(D* H) @)

ELOBV, REGTIA:, (tPhnf) , D PD@%Y{cm) , H IRE+
B(m).
113 | O+O2Ey3uYA O YVa2EYyLAVLE

2002i22005A8710 ACoYoDDAE a Tu+26205H
Y,°ECAG AEA (EGTIA E Y AGUITE»OIEEAOE TS

YDA MEYLYa0YUEREYYLY pAUYLTaAE OAEY2Yal AE S
E@°ixéxy42l 2¢ -OAEDIAUZ: 2IEy O+ %O OUAEDIAUZ; Yog
PPAEDPDP ;KuliINSAZTEDP Al jae DD ,RDb Al2

TOOUE+OO2REOAONODND ¥4 SEL0Y20DDAEY»
(i 1) . 1O0UT V40 AAE £ND ¥, PAEC@IBE?] ¢ Vaia
IAIATx+"PA B Eaxi’ 0AGAE (81" 6DDY. (81" 0E+ R
U%YIAIxY,COBAEEE I3 AABA -CIRDOAATUA Y2 XT
YNEGRIUEYG ;> O0E4-02vCot+YacYuEEAAE»YIAXID]
Ou

+i 1;AEDIIEY+]
TABLE 1 jjModel parameters
E=00 AnaP2 DM HiafM G DDminPi2e 2 ValAlx
AE1AeY 360 100 30 73 700 [25]
OIEE 380 180 30 58 2300 [26,32233]
°xgé 140 60 25 157 700 [25]
oEIOé+ 225 70 30 116 1100 [25]
[=7ZIN)) 200 60 32 142 850 [25]
E«AYEE 200 60 22 98 900 [25]
60T xA” 150 40 15 160 900 [24]

XC: Amed®XT OABAA | Diad@X1 6DBY4Y], Hrmd@X1 6E+ B, G xIY4NEGRaipEy(cntP(cn? @) ) , DDminl? | Y5 jauAAé»yIAxiDiOu

2 i ND¥a¢ 14410
211 i AEDINEO®

OEOUE-AONYieey l AUE+ VAR E-AONYie AEDI

HANEOo+EVIASANC FIE 10 £aY.UECOe%altpAIAIDO
YaPPNé@E» o0 ,OUIERAEVEIE- T AEDIPAOxEUDO
OEOUAUIaNgORONYAI AAEDIPAYLUEROEY-a1Y2gDDAE 6

A¢ PAND V¢ 134 A0+ 02230 @O UG OE-AOX E3EPA

3a/EUTT-°NIOEUE-ADX 1-AYs-YoAael2aDDNEOR

"O/JIEVAOUAANDUAAEAAYIEAAY N Y36 EU
EvaN1 jtxeeOph AGAUN  EUOY..Y BARAY/+ VacEXIE
0460 Aéx6000@020 ORI O» O+ +£30YIHIE®
AEYOUOOEIAY:, 6E+OOE¥EPARRENE-OOOB 02O E]

Am. E«A%EEBp. °x@é; Fr. 601°xA"; Jm. °ElOé+;
pt. OIEE Pd. E¥Nj Qm. AEAeY
iv21 | Aau@AESEVE-OOOBOBAENYise 1
FIGQURE 1jj Succession dynamics of the improtance values
of tree species during 600 years from bare land
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