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Abstract: It has important significance to use the soil organic carbon CENTURY model simulates the biomass of typical subtropical
Chinese fir plantation. In this study, we set up study sites at Chinese fir Plantation in Hunan Province Ecological Station. The CENTURY
model calibration and simulation base on a long time observation station meteorological data, as well as the station of Chinese fir
plantation biomass productivity measured data. First we collect the research data needed for model running, Such as soil texture and soil
C and N content. And then rewrite the model driving parameters. The model operation results show that Chinese fir plantation simulated
values have a same trend with the measured values. The determination coefficient (R”) was 0.937 greater than the critical value. Relative
mean square roots was 27.46 t-hm>. The model is able to accurately simulate the productivity of Chinese fir plantation with month
as the time unit. The simulation results react the relationship between the climate and precipitation with productivity of Chinese fir
plantation. Peak under suitable temperature and precipitation during plant growth has entered the most active stage, with consistent with
previous research results. All above explain this model can be applied to Chinese fir plantation ecosystem.

Keywords: Chinese fir plantation; CENTURY model; model validation; applicability

EARENRERA AR, BARRE  EREEENX EER T O EE RN, H
AR, CREA ETHERRE L, HEE  RBEEEEAETREENEREEX, 4
HER. AKAYHR. MR, ME&E. 2T EATKEMERKNE 2 —, FRENESE
B2 FGE MR BE e BAMWEIRGR AT RS LR IR R oh A A,

WisBEHA: 2016-03-17

ESWME: EFRMLARHEATIRIEH “I A N TR E G ) &8I0 EmsE” (201404316

fEE®Y: M, A BIES: EOCE, #d%, L E-mail: csfuywd@hotmail.com
SI3cA8: A, ESCEE . CENTURY BEBUIEASAR N THMRAZS RGMIE TR AC (1], Mol B K544k, 2017, 37(7):



100 Ml fH, ZE. CENTURY fBUFEAZ A N TARA: & R G058 T oT

57

FLWFTC TR BE 5T B AR i A b 20, Jr 4
KBEEN TR ZHER, EMHEZKRN TR
JINBEREEES R, HIm, SAZKRNTHRAEFT
A BRI TT, X T 4ERF A2 AR MRAC A 7=
JIFIRRFE R e, AR AKYE, XA ARMEK
MaE A SE L

W EF AP R EY R, 7GR
WF] 20 20 60 AV, 7E 20 A 70 FARH,
EARAF A E I TEREFRE, HBA
W, EoEERR T REMCH ARG . AR
K H CENTURY #58 B 40L N TAZ AP A2 7= 77 Fl A=
Y&, 4iE CENTURY B 7E 22 R A2 AR N TARIX
WEE A, EASEMEEYIN KRR, KA
% [H Rl B h1 2 K 2£ ) Parton 5 2 37 7 CENTURY
BT AR f B FH X PR T B A= 5 R G Cs
N, P S ZETCHR MK A AR FAT I B, 5 4%
2 155 T AR N FH A (R 1L DX ok 22 4R s 1
BRLK HIBA PR R AR PR E, 2L HIEH
MUT N R BN AR, BE & B 50N LRI 2235 1
B, RRBUPLE Y KB T ARk B
MM RS ERREF, HHEER TH 2 A
& TR U,

CENTURY 715 84 75 A [R] A2 25 3 B3 48 47 I 75 22
BAAF R BIESE, ERMANERNSE )G,
CENTURY # 8 4 Ge IEH e 7. s HEEaHLR
SRR ANEBERRES N EMENE, BE. 1IE
JRIAEYI AR R, X 4 MBI IR S
FRAEAE, DA X0 B AN () A 24 20 5% Hb 3 RRAiE
CENTURY &8¢ T i X A4 3 R4, Rk EZ
TP = A, 3B N5 AR AL RN - 388 K o iR R
B, 3G ML RS Y S 93 S 45 0 R R AR I
R EAE H I (BB KiE1T, FEMNMASHE
F LA RS, IR ES. X
T HAh SRS, CENTURY #6 AL 75 3& 14 7 1
FmvEs, AN HFARMASKHEZ T, H
A WU TR 2 AMEE T Hofh i 2 T
VA= FRAEE, B DA ALE AT AL L S 4

1 HRXER

WA HAL T A R A B XN, 2
B ZMO R S AR AR ZS R G0 e AL, B
LB AT AR 2109045, b4 260507, 4K 48 U 55
I E 4, F PSRN 16.8°C, S[MEE
T U BRI ARG W A, P SA A X B IR R A
80% /247, P4 K B AE 1 100 ~ 1 400 mm 2 []

TR 56 M Ak B AR L e B L, MR 300
~ 500 m, AHXFEEE 150 m LA R, Py MR AE
20° DA b, SO HOAE B DLE SRR MO 32, 48K
WA NAZARN TR, i) . L5 X+ E R
W, T2 EE KA 80 cm UL L, K&
IR TR, K EA D, R
oA RN LR, A TR SRR A,
RETEREO, RFH0O%, VT2 LEEERA.
R L s KSR, b L 2PN 3.0%
~ 4.8%, FICE N0.13% ~ 020%, fEcEN
0.04% ~ 0.06%. W 7T X A K53 A 7 AT AR A
2 hm® (KX, FH 1A RXFIRIX

2 WRFEE

2.1 1EREIEN

A S ] CENTURY V4.6 JiRA A 35 4T
5o JoREUBLRY BT 7 AR, BB AT S 58]
gk, ISR TR, BT — M S
IRBIHORAS o B E AT A PRSI0 A 5 VRN

CENTURY #& Rz AT 45/ 1 Fios, 1%
1 FILE100 35 By 58 3 30 8 5 6138 B 1) 2 $iidk i,
Pt EVENT100 % 37 AT 4UL I [) RORE S 4t 7% v
RAERIHEAR . AT 7 3K 5 SO RS A BB
AR E, W CROP100 NERAIEWZEOCF:, FERT.100
NTE SO, FIRE.100 A KBS B 254%
A 100 J5 A AR A AL def J5 450 1F F Ok
VAN S AP RARAERE WTH (15
28RN, TTE site. 100 T4 NS U E S5
1 = 35 o b RN BE R 25 . 7F FILE.100 7158 2 5
SR N 5, % B EVENT100 #:47 18, %018
BTN, AT L,

22 BIERIBERSHIEK

CENTURY #84 fir 75 B S R RVEFE H s
BARIRMBEK RS, KPR RE S &
ARG WM, CENTURY 3 R iz /b 10 19K
R R E B RE AR WG v
WL 1 Fiw.

TR, IR ERKER, LA E
J pH MH 4R bRk B T2 [F) ol f0f Sl . 135
J5 M K 3 WL AT C/N SRJE T B AMR 56 A 5%
SCHR. R B SRR T B A A . = RS A
RICHR [11-18]. AEWEE DL S A2 = 77 (1) Szl £ s 2
HRESCE . il U SRR



37 %

A A S AN ¢ 101

EVENT100

Schedule crops
and events

1/ \
] CENTURY ] VIEW |
SCH TUR PLT
Soil Organic Matter file Plots and Lists
Model

. .

| l

(CHDRTA

*=1

climate driving variables

B SIRLE R SRS HIRA

Table 1 Parameters related to initial status of systems and

“TREM
.100

tree
removal

FILE100

File Manager

1 CENTURY fREEITX #4540
Fig.1 File structure and the Century model running
B ) P R HEAT BRI, X 7R AL T g 12
A RHBERI AT FLR, HREAULASE R AT 2k (319 7

BBl G BRI . BT AT

BHGTR HIEAL S B . 5 \ A
% Site and control parameters™** ?WE'%XJ'MR‘ ]J {EZ%T%E] ua/%ﬁ (a)’ @ZEE (b) ’ {j%ﬁ/%
IVAUTO 0 WHBMLLHERE, 0- RO B (R) FAHAT 7 IRR % (RMSE), 1HHARA:
NELEM 1 sl R (B O
SITLAT 26.40 A
SITLNG 109.26 AR n
SAND 04405 AR Aefe Y AX, 4 5 B A ST, g X
SILT 0.3058 L . T R T - P~ B
Ay oo P FEARS R AR B i U2 R AT e 3R 1 B s 1
B & N Mz \ v H- U } = yi
BULKD a5 4 - NP Hfi%&aﬂﬁ b#&IET 1. 1‘%&5’]@@\@#
LAYER . A BidiE EESHORAE, RIEI T S
PH 5 FJ5 45 pH 1 EFROAS S HEE, AR50 T EER RS HR

***Climate Parameters***

e, HRARMSA, CLHE S5 H 2

RWCF(1) 03426  1—3 ZMLEE/KE, 62 20 cm .

RWCE(2) 02632 24 Gt
PREZEZG)Q) (;22672: T F Microsoft Excel2010 ¥ {4 5 5 B 45 Ak ¥

- . — LH %K & em
| 7 S ABESHEAT RE S b 43
PROSTD(—12) 28140 1—12 AT ke T A SPSSI8.0 BRAFHATAIHE A
PRCSKW(1—12) 12921  1—12 A ¥ P KERAMmASE 3 bx
TMX2M(1—12) 87545 AR RS
TMN2M(1—12)  3.6636 A AR » .
3.1 1EBIGE

23 REGNES ST

AR SRR AR R S5 A S AR TN O VR S
P A HT RN D5 AR TR e S e AU S 5

7 CENTURY Ao, DLAZ R MAE A U6 B
B, 1817 500 a Ja A AL IS B e IR A, EE
AEREETTIMEYE. BT 1996—2009 F2:[F



102 Ml fH, ZE. CENTURY fBUFEAZ A N TARA: & R G058 T oT

AN TR AR 25 3t A S M S5 A b ik
B, SEME SRR, KA D HUE G
2003 EZE K. M 2 AT LAE WA AR 45 1
BONEH, HARNER S, BIMETE 1996 4N
19.66 t-hm™, SZ{E A 31.10 thm?, HEIUELEW] 3
AN SEIAE, AR 2000 4F 2 2007 4 [H]
BB KT S E . B E 5 ST I8 & K 2 B
HELAE 2003 4, SEMIE A 97.18 t-hm™, A
H4 116.65 t-hm™. {ERIHLJE HA 2009 £ 1), 5
WA o T EERUE, 405108 199.94 t-hm™ Fl
188.43 t-hm™, FiA 7 5 ZEIITE 30% LAWY, A
PEAN R AR 3 P 1

APk /(thm™?)

P e -
o [ =3 — o~ o w O ~ -] >
2 & & & 8 3 g 2 &8 835 8 8
=) D o D = =1 = (=1 i=1 = b=3 =3 (=3
————— 1 o~ o o o~ o o~ (o] o o
Eir
33 LA
o S - B

2 BARAIMESRGEMENESRBEREEER
Fig.2 Comparison of observed and simulated biomass of
Chinese fir plantation

BT R B 45 R 5 CENTURY %
LI Y il [T = 5 o VP = 2 S/ I = VYR
B (x) 5 & WAE () 15 2 1 B3 07 72 AL e
y=0.74x+56.67(R’=0.937, N=19, P < 0.01) 1
3. FEHL R AE KT 0=0.05 I Il S48, i
TEPMA 5 S ME 22 A 0, 25 R R R ARHE 5 5
DA ()% 22 °F 5 AR (RMSE) N 27.46 t-hm”, @ id
X EG B 2 T LAAR 4F /7 . CENTURY #5818
FEAT AL 2 [F) S A2 R N AR R %, X T H
K ) CENTURY AR ii, B8 it 45 32 °F
A, TSEIME R — REbR A E, I
B Bz, FLORBERY B (A SR H B, 2
RO B B T) P B i R AR A R AR A A K B s
S5 Rt (A R TP T ARG B, Rk
BN 25 5 S s 52 A A R, (RS 4R A
AL R LR 1.

32 REGRMES
N T oy B R x B B A e A A N, R AR

7 M
270 ¢
y=1.317x-11.894
% 220 R*=0937 1 )
< N=19 —
= 170F  RMSE=27.46 .
= [
= ® e
2= 120} ® e
= ®
= | ¥
=
it 70 .
i .’o
20 N . x .
20 70 120 170 220

A RIS /(thm)

3 KERAATIHEMERES TRMEZL R
Fig.3 Correlation analysis of simulated and observed
biomass of Chinese fir plantation

TS B A A SR IR B0 A B A H B (RS 3Y
B, fE /R -PRE G e 1 °C, [FINAH
[ 7K B 4 B PR 20%, AR )5 43 0 R A ) e AR
JEHEVI RS R, AR INE 2 s,

% 2 CENTURY#EZEIST SRIREHSEAOERE SR

Table 2  Sensitivity analysis of CENTURY model to
climate driving variables
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