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BRI 25 RUEE . ZHFIKE) . 450 5 a5 G s, 2 13K i #Rk
SO 2 T T AR A K T R . AR THL B AR AR B s ma ™, 5 HL AR
KA FRMAE S R G M W 7 R T R AR, 3 AR B 3 Ak Ry o 14 25 ]
O3 . FRARHETE SRR A ) B A AR Al B HAR BAE I AR AR, IR Ao e 23k
FEITRT (1) B IR UL B R T3 3 BRI AR A A5 R GE R 52 ), O T AR AR BRR AH DG
oY, HARSAETREME N SOREsHY . AW B | BRI . AR AR 4 55 T 4 1 S Bk
FROMAE PR AR AE B R G52, SEBE R 2 8] REE BRI 52w (R 45400, 17 L AT DA
SLIRARTT SH RIE VT o A SR B9 B FE 7 R 22 i i#h 73 1 T & 9 LANDIS- A5
Y, AR ] TR . ARG . AR TR RS LB A X AR ARG 4 R0
HIremys2m e,

H ] R 7 218 i b IX T R T A AR 2 DRI TR ™ X, BRI X 1)
RURE DX A T AR B0 N T AR s i i 0 3% Bl j A2 AR (Cunninghamia lanceolata)
R FEMN T TTHRFZ 28 HARIEE X o I, A SCULEA KU R 2 01 r
B S [ RN 25 S50l B W M TG X, 0 LANDIS-TTEE RS PnET-TTALHY , B4l
PMAESREEAM. . mRARE DR GR AN THEFH T, Aok 10048 A T4t
MR T RE AR SR AR S 4 A=) & (Aboveground Biomass, AGB) #5748
AE O, A5 Hwm: (1) BABRAFSE XN AR AR . A TR i ARORI R SR AR B 4o A T R
AGBZALFHE; (2) 4k, . SRR EEXT AT AR AR . T ARORN SR R TR AR
5AGBRsEm; (3) W5 N TMARE N TR B X N TR . AR DL R85 1
WEGE S (4) RN IR E R 7 LIAZ ARy F2 BN TR Tl s DX ARARAS B 43 R A
ANTHHTE,

1 B9 r ik SRR

1.1 FAREER

PEMS AR O Tl pE A 2R B 55 Y (26°507407~26°51720"N,  109°36'0"~109°37'0"E) ,
SRR 0.98 ki, S EBEGE S AR AER S (W) Wik, BT
PRI U, SRR, R R, 1998—2013 4R PR 16.36 <C, T
FE/K & 1137.32 mm (H2s[Fuh A SR gekl), ok Z2EPER S, HAY
ZEor i WIREZE . ERE I SRR . DR X LRI Fe b Hu gy 3, W4k = R R 300~
580 m, HHEL AR 25~35° 2 [0), HuFph DAL I AR g A, ARt RS 1L B, R
J AR T A B o 2 XS T P AR B R LARS (Castanopsis ssp.) R ¥k (Lithocarpus
ssp.) JB R FERE R H SRR, FERI ARSI T, A2 B0, TEK
TURARRLEN (Pinus massoniana) A FEIN T W58 X PN RIR R A @ E AR G 2%
MR 52.61% . N T AR 47.39%, HAPRARMBLEAFAG . 2085 (Castanopsis farge-
sii) . BB (Cinnamomum camphora) . & W (Cyclobalanopsis glauca) . P18k (Quercus
fabri) . WA (Liquidambar formosana) %5 ; N TAHARERIZAS, G SN . K1t
(Michelia macclurei Dandy) SF2EMRUL KAZAR SRAMR . RS R e (K1),
1.2 BEIN R

ARSCR P RRAR SR UL LANDIS-I" 5 A2 25 R G B PnET-I"", BRAUAT AR A
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B A AT BEHL, AL B Fh ) SEP X AR MAE R R G e KA = )1 (maximum
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iy« KEAMP BRI E . ARIEHTITIX EZMOARIERL, ARSI T 15 Fp E 2T AR
Tl e AR B M AR BRI R, RS LANDIS-TTASS R FE 22, 5 ok 23 [l 42 1t i Sl
B . BPAMEMTEDE | IR 5 ARSI S U E MR AR TR S (GR D).
1T B AR T AR/, ARRHEE 3 R B2 A AN 2 300 m, XU Y AR A5 25 S X A A
&AL/, A SOR B AR I — R 2SI, RIS 5 DX A A0 B85 2% 1 F
AT o

®1 BHEKGEEMTHEFESHY
Table 1 Life history parameters of main species of Moshao forest farm

AT AR

Tl FEARAE SESCAERRAE WIRAME Tk T Ui =S

KK Cunninghamia lanceolata 200 10 3 1 50 0.35
LLIEH Pinus massoniana 200 10 3 2 200 0

‘K F1%f Michelia macclurei 300 10 3 2 200 0

2184 Castanopsis fargesii 300 20 4 4 20 0.35
A Schima superba 500 30 4 4 20 0.4
TRHUAR Pinuselliottii 300 30 4 4 40 0.6
WAL Machilus pauhoi 200 30 4 4 30 0.6
HR Bretschneidera sinensis 200 30 4 3 20 0.5
H X Cyclobalanopsis glauca 200 7 4 3 10 0.4
TR Cinnamomum camphora 300 15 3 3 20 0.35
Pk Quercus fabri 300 15 3 3 10 0.35
Kk Kalopanax septemlobus 300 20 3 4 20 0.4
WA Liquidambar formosana 200 8 3 3 100 0.5
W T Meliosma rigida 300 8 4 3 20 0.5

TE: MEATE . T JCPEIBUB L 1~55 B AR IRMH L 0~1.

PnET-IN BRI TS B AR K . IR SR, SL AR SRR ST RS H0h
SRR (R HRRKE . FERLD Ok A EEMS SRS dE; YR
SR B0 7 I P M AR 22 AR A i LI K e 41 2014 457 A L 11 A BFANE A s
(F 1) s (A RARTE . AR R ARBUK., SRS KRBT
MG 55 1998—2013 4F LM ASHE ,  IOULIN Kt 1) 2247 A - (B g A0 iy Ak
B AKE o VT PRET-TURE LA 350 Dy s34 A S5 1R B B MR bk 37 32 2 Fh Y SEP 5 ANPP
{Ho BFFTRLIROK 100 451 AR FEAN R B B 5 T I sh S22 R 00, DL 10 4F iR
WK, B 10 4R AR UL ZRbRil b A i 2l
14 HFABEENXIZIT

JE MM 2 Rl i Se e iy, SEPn e B AR DIBMIFR K | Il 2R o
E, MW ATAR, NTIRZA ., RIRMSEBRMEII G A, il i L sk il
L ses, N EE T e KN TR e B R R 2 2% . O T RIAS I
FER TN B 7 N ARS8 W SEPRag , F HA D 3 R 7 2188 e Bie IX AR AR A7
AR EAE PR BTt . A SCELSIRI RO AR MR S A BT O R M T8, Hop
RAGBENS LA A= 7 IF HAEWS — EFEJE EAe dERRARAY ST, N TR AR UE TR
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AR E R . O T OFTEK PR R 2B B T VS A AR AL S R LR
455 FRIE 7 N UM B X VO AR IR (R2), BCE 1 = MRERE AR A B
(fRBREERAR . HomBERAR . RsREERAR) USRI T BRIt o

R2 BHEMSHRNEEERX

Table 2 Forest management scenarios simulated in LANDIS-II

Hist FIRMRAR NTARRAR AT H
FeAl/% BEb/hm? AR/ /% BB /hm? AR/ (Y/N)
NH — — N
LH 5 0.01 A 31 10 0.01 AR 21 N
LH+AR 5 0.01 36 10 0.01 LM 31 Y
MH 5 0.01 M 31 20 0.05 AL 21 N
MH+AR 5 0.01 i 21 20 0.05 i 14 Y
HH 5 0.01 TiE 36 30 0.1 i 26 N
HH+AR 5 0.01 TERE 51 30 0.1 2R 41 Y

T NHOATORAMA LHOARSRIE R MH R R A HH Oy @i R A LHAAR MR R+ AT
HOHT; MH+AR SR EER AR+ A TS0 HH+AR A ik BEOR AR A TR SRARAFIRATR (IR 48 ARACR A AR DX
EVOHHARME) s NTHHT Y AR, NAGRA L,

Jo; ] LANDIS-IT B 1) Harvest BEHHAT ARARE BRAB A AUAALL , B0 R i it o
TSR 5 J SR (R bk, 7R p e HL I REA LI PR ARBERR , SRARBEH N 17 4K, i
T E AR HLIX, AR B DRI R (R A5 HIL D 58 o AR I 5 i Mk 1) AR AR 7Y
B, AEAFFE X R 53 A R IR X (AR AR . 2R —5 XI—@IFEEmip) . A
TAMMCRARIX. (AR, DR, WBHIAAR) . AN TIRZSMRARIX. (EATRSSH . &
FRINRASH) o N TR MR AR X L 8 MR BEIX . RIRMAR X LR £ 2 H
1), RAMRSRBE A RAR T, DAREZRART R, AN TMCRARIX LIAH A =3 A= A5 T fg
PRI E I, SR AN [R)8 B SRR TSR it ASRIBUR A IE N MRS 1) ] 4p
ZEMELR . RAGEBBRN 2, SRA AR AR AN TR LR N TS Fh
MR T AR Fh . ARHE CGRMCRARE B BN ) B (TR B ARACR R X 2 15
AREED) TR AR A 2R R IR BRMCR B , 25675 IR & I
PIFP2E S, ARURLIR B 10 4F R R AR RIR , SR BCRARIRAR ] SRAREEH E AR E R RAR,

AR BRI R
2 BRI

IAMIATRE AR, RK 1004E (2014—21144F) BN AKIZ B3 b A AR BR 4K AGB
ASARAE L, X LR BRSO A TAR AR (FRIFREF AR . AN TREERR . RIRURAE
M (TRIFRRIRAR) IREm 2552, AT EANIR) ZRARAE B 58 F —Fh AR AR RIAE R FURT AGB
R
2.1 HFHARER

AR BEA R AR BT, Ak 1004525k K, HfLH, MH, HH =
FHUHE AR SRS 0 B R AT AR, LB SR (I 1 4 o v AR s i 8 14
(F2, E3), FENHBEST (F12), KIMREF R RIZEEHm, SRS 100 4E54



3000 H % % | % i 35

w

FRARTHA/hm?
(3] W w
W (o

FEAKTE BV/hm?

0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
GEPEITGE AR AL [ /47

c. REAMK

—e— NH —=— LH
—o— LH+AR —e— MH
—o— MH+AR —a— HH
—a— HH+AR

AT A/ hm?

45

0 10 20 30 40 50 60 70 80 90 100
PEALL e a4
El2  ARIRIZEME BT =R B RS-

Fig. 2 Dynamic changes of areas of three forest types under forest management scenarios
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Fig. 3 Areas of three forest types under forest management scenarios
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A 100 4E FRAR AR BRI I a3, A b xHER /N, B2k flEm R (K3).
BFI MR AR RS A I T IO, (2 BRI KRR B Ak, &
M MRARME AR R IR BRI AE R BN TR st 7 28, EFrb ki AR/ Mg b, i
FEARESE N TR M ARTE N THO RS A AR A KL RIVE R 8 ok s o
2.2 FM EEYE

B IAE (20144, BEME MR ZRMRAAL AL AGB 2 206.23 t-hm?, NH 7,
AGB TERL 0~60 - S BUKE fina e,  ELE R a8 T R AL 60~100 4F 2 T R
B ROk 100451 AGB 15 268.53 t-hm?, FEFTA FEP N (K4), EEFRK
FrEEd (E4), LHFLH+AR /7% AGB 5 NH 7 £k taBAi L, AR fLms B/,
¥JAGB 4 231.58 t-hm®, 234.25 t-hm?; MH., MH+AR. HH fllHH+AR 5 & F, AGB¥J
EI M EAGES, SF AGB KK M 198.09 t-hm™?, 203.74 t-hm?, 186.15 t-hm?>,
191.61 t-hm?, BEE KA RN, FRAK AGB BHIFRAR, 1M RO T 5 i it i 7 %5
35 AGB 2 5 T R AR AR B A R I T E Wi it 28, (R AR B i/, R
AR BE RS N fe K

330
300 -
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Fig. 4 Dynamic changes of forest AGB under forest management scenarios

MERLE IR, N T4FFkAGB Ml 5681.23 t, AN TREMAKAGB Jy718.97 t, KR
MAGB M 13675.83 t, fiblidferh —Fp2RAIRM AGB St 2 AW YR (K15),
NHAET, NTREMARAGB 23S, Ak 0~70 4F AGB ¥ 5 Rk, RIRMK
AGB 0~60 4F/NMEHG I . 60~1004EFEAK. (ORI R T, RIAM AGB i 344 /IR B2 [
i N T AR AGB it il 5 >R Hi B 3 B AR IR B 1S K A TR AR AGB G it Fifi s
[ B8] S BE I/ S, S o B R R B3 s/ N o FERAR HARSS N T HOH i =45
ZTF, XATEMRAGB SR, Hri LHAR G S/ R, MH+AR 5t/45F
FaRE, HH+AR'E SEMEAT R

3 e
LANDIS-II A 32 I T H AR T30 ZR A B A S RS nd 2 a5, 2

& 25 () BB RIS R R A S R sh A8 L, R R A e e LA T
FERAE A [R5, PnET-11 5 LANDIS-II A5 Fhiy A8 — ZR 308 R A 18 s 2805 A SRR
ZHULE T YR A KR AR, RESEH ARG TR A e e, (H)Es
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Fig. 5 The dynamic changes of forest AGB under forest management scenarios

WA A7 P S R 5 B S A S S A S o R T Rt o XA GAIE, SR FHASEAUUE
55520 AR AR AGB HEAT XS FLAY 3k, 0 BN = Rl 2 0 2R bR AGB 548 (14400 4 (15 08 A 7 56 UE
(#£3), EAMEEEMIGE MBI, A S N T AR 75%; Afar—(A 4k
TR A N TR AR 62% 5 2185 — K — @ AETE AR 5 SRR 77% 0 PRIEIERE L 1=
FRARHL ) AGB AEHBSEINE (2014 AR BFAMEA I AL I T AR AL, B DB AR fy
AYrE, INAME R AGB) ARFE AR TR M AOR SR M 5 . % g
T LUE A A E AR, A TR MR 5 S AR T, R SR AL W g
o BV PASHUE S SCMER AT, SIS R AENE S i — 2R LR AR AGB IR
ASCN H LANDIS-TT A AU T TR, . mo B RS N DM B T T
PRS2, iliidl 6 Fpis B 28 5 J0 A BT 58 T AR 100 4F S MM 2R AR T AL
AR, ERA AN TIRIEN T (NH), KRR RN IE 58 i 1 oA i A
/b ULIATE A ARTE RS AR, A R X A R PR A B AR AR Sk, Bl ORI
HEAT DUERIE A R A0 ) e e A U . NHAE S T AGB T &1, B2 A
TR FAL, U3 FA Y s B R B B, M R AR AR A /IR RE  AE Ke 2]
B BT, N TR BRASE, R TR KA R I iG F R, iF

R3 AGBEILERE LM R

Table 3 Comparison between simulated and measured values of AGB (t*hm™)
RRPRER WL AGB YL, AGB 25 R
UNERIEI RN A 142.17 176.82
PN LN ARAF—F AR bR 116.15 112.64

TSR [ ik 2T F5—75 XI— I fE T AR AR 267.11 284.78
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MFRIN AGB MR FREEH . FEARMETIMIEN T, AGBEEHLLE, Rl 2
o RER R BAERRAR, SRARTESR A A B [l B 0 SR MAE P R R, M
SN AR AE ST RE . R A SEBR AR P rp 75 20 1 B B CR AR, B RERS G
SEARMAEF=TG R, SORNBIRRAR LS TIRE, SCIURMR AT RRR 4B,

FEN TMAE BT, N TR R R RS A T R R & 21 A 7K1 79 e
FEE I, WP REA R AR A BT, N TR N TR AR R
W, fEHVD N THHE =T, RERMRIEAEE N, X Al 6e R 7R Al A T Fh 5
RAREIEBIA W E AR ATRE, RIS 48 T —@ iR A= M, A BT ok, iR
BT N T HOB 5, AN TMCRARE b J i N T AR RN TE, BRAIR T R AR AR ) RARGEE
WY kAT REM:, RARMIEBUARSE . 1A, AT B et AGB LR, Fril e f
T RAR T EUY N T AR AGB FRE2 AR I8, 76 rp 850 B R AR SR I T3 B it g %
fii N TAFH AR AGB1E AR E4efifacs, A THMARKES T HoEEifEm, w3
TN T AR s ke 2] TR AE R . A TS HRENS 6N TR RIS S A sh eI X) 2%
MRAEYIR . BRIE AR A Je A 2 o ol 35 OB R, A IR S TE R S T AR 2
MR AT AL, T DAR KBS i AE i PR 6T N TMCRAR S AR R 1, A%
SCR RSP IE R, B2 ARGEMCR ARG FEAZ AR, DR A TR A MR AR5 Fli o
FANFIAT, WA BT RPN T AR B R R AR ZRMAS B A B TS B AR
M BAREE, ] DI TAEMCR ARG PR AR R IR T 2 FPie st , 5T AN T8
XiF TN T ARG R4 RN A = A5

£ LANDIS-II BB A FE v, B0A 5 AR AU AR AL X R Rl AE R (52, X 2
PRI Sy S8 A B K R SE AR L T RARIN 5530555 RIS, E i RE AR A A R Mk
ACIE B, e KRS FAFEARRIR 25, AR FHRE RS i, RIBCE ks ife
PRI B R, M TRIRATE R TAE. BT BN M B robRk R e 2 A 4
i, T AR ST X N LT3 AN B T, Al 25 e H AR T,
WL KT e Rk A A, FERFSR A S5 AR A = AU v, ASCHH AR
P2 AGB, WA T AW . Mikadsmt S AE Yt e . TERRMAE B X
FIBE T R PG R SEBR AL BE 5, T SE B A AR B P BOR IR R0 RARFE AR L4 %
PR 2 SR B e RS B A LRSI, (LR 9 45 SR RE A A il RS B B4R it — 2 1
Bl B AR
4 4t

PR TR me 41458 b X ) S M MOV E R 5E X, 1 PRET-TLACHEIR il AR 4 ik
. LANDIS-I BB [F] ZRARAE B Z XA R 2B R (O T A AR AT R
M. RERBR) BYSEMR . FRAK SV AL LANDIS-II B8 A ORI AN 6] 45 B 7 22 5 A ok = Fif
FAIZRARIFL . AGB ARSI, WFFT 45 R BRI B AR MR s i i 3, R
A 5 N A N W NIRRT N /i o L 7 NTATR 52620 1| D N W L3 W AT 2 R 2
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Modeling the long-term impacts of harvest and artificial
regeneration on forest area and aboveground biomass in
Red Soil Hilly Region:

A case study in Moshao forest farm of Huitong county

DAI Er-fu'?, WANG Xiao-fan’, ZHU Jian-jia', WANG Xiao-Ii’

(1. Lhasa Plateau Ecosystem Research Station, Key Laboratory of Ecosystem Network Observation and
Modeling, Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. China Land Surveying and Planning
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Abstract: Plantations in China are facing a series of issues, such as structure degradation and
function reduction. Thus, it is urgently requested to implement effective measures on
plantations through reasonable forest management strategies. The Moshao forest farm of
Huitong ecological station, which is a typical forest ecosystem in Red Soil Hilly Region of
South China, is the study area to examine the dynamics of forest area and aboveground
biomass (AGB) in the next century. The landscape disturbance model named LANDIS-II was
employed in this study to simulate the effects of harvesting intensities and artificial
regeneration on artificial coniferous forest, artificial broad- leaved forest, and natural broad-
leaved forest by six scenarios. The scenarios included low, middle, high harvest intensity and
each scenario had an artificial regeneration option after harvesting. The results showed that as
the harvesting intensity went heavier, the area of artificial coniferous forest decreased.
Conversely, natural forest area increased. And the forest AGB decreased sharply when the
harvesting intensity was high. Plantations could take advantages of artificial regeneration to
remain the area and facilitate the AGB accumulation. The scheme of harvesting with 20% of
plantations every 10 years and followed by artificial regeneration would basically retained the
area and AGB at the initial level in the next century. Therefore, this scheme was more
applicable to the long term development of the forest in the study area and helpful to achieve
the forest sustainable management of Chinese fir and masson pine plantations.

Keywords: forest management; harvest; artificial regeneration; forest area; aboveground bio-
mass



