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Development of System Dynamics Model to Simulate Eucalyptus
Plant Growth and Water Consumption Process

LIU Ting, GOU Si, LIU Chao, HE Yuxin, ZHUANG Wenhua, LIU Tiegang
(State Key Laboratory of Hydraulics and Mountain River Engineering ,
College o f Water Resources & Hydropower, Sichuan University, Chengdu, Sichuan 610065, China)

Abstract: [ Objective | The present study developed a system dynamics model to simulate the growth and water
use processes of Eucalyptus in order to provide scientific support for the Eucalyptus plantation and management.
[ Methods ] Two frameworks were coupled together by combining the calculation of leaf and root biomass
with the simulation of plant water use. Two areas, the Tumbarumba site in Australia and the Jijia forestry
farm in Guangdong Province, were selected to test the performance of the coupled model. [ Results] In the
Tumbarumba site; D The annual average evapotranspiration from the model simulation during 2001—2014 was
819 mm, while the average annual evapotranspiration from the measurements was 867 mm. @ The simulation
accuracy of four parameters of chest height diameter, forest volume, tree height and plant density were 71% ,
93%, 88% and 95% . respectively. In the Jijia forestry farm: (O The evapotranspiration from the model
simulation from October 1999 to September 2000 was 1 068 mm, while the evapotranspiration was 1 069 mm.
@ The simulation accuracy of four parameters of chest height diameter, forest volume, tree height and plant
density were: 94%, 89%, 95% and 99% ., respectively. [ Conclusion] The model can simulate the growth
and water use of Eucalyptus, and further improvements especially in the robustness of model are needed.

Keywords: Eucalyptus; plant growth model; ecohydrological model; system dynamics
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Py 2x ) A R 2 3K R 2 - K R R K S5 A
IR 5 S BRI 45 e A 75 . Li S IR R R &
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B AT 3 i B e 25 IR Bl K 3 iz 7 . BE S B AU A )
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1.2 REHNEEBER

H5E Y 25 K6 B T8 2R G2 8 1 27 3 Vensim o 58 i
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FERE AL A A2 KB, S P A e AR AR AR )
A AR s O R AR AR L 2R T
G TC R AR 7 i AR 30 L O R R R A R AR
TOHR 278 i LA BE BRI KR 22 A S A X
FAI A R R R, ) AR 7 E O AT
TR BCRIAR L ZE T L AE R A A B . T AR JE
B R R R AR AE T R AR R R I ER R .
R ZE R R A B O i Ak T Eh AR R
SRR FERARE B K R AR K SO R, 2% 1582
FOK BB AL S HIERZ KB A
[F] TR B2 AR 3R 22 (8] 7K 43 19 38 7% B T A2 45 S 4R R it
L K STES A EZHIEHE. [, & R R
R SRR T AE N B BB AR &L I R K A i is
BAGRERZR., Kipiat . Wae i m 2k EE1k,
TAHEIHEBE K BRI Ky iE R, K iE B
M A5 B RE T 1 AR AR R 2 B R AR B
1.3 MIREX&ERNE

Sy 6 VI ) RS TR ) 5 3P L R RS, TR R I
Tumbarumba ¥l g3 7 AR 44 B M2 5 942 E A 1

%38 &
SRR N B 5T X3
1.3.1 # XA & Tumbarumba #F% X Tumbarumba

T DX A3 T 390K ) I B g Ak K b (35739720, 267,
148°09'07. 5"E) , i 4K 1 200 m'®), 4P 34 T & 78
986 mm A A7, JR TR, 4 FREEL CE
L AR ETE 8 C AR, uh AR LR R
P F Tumbarumba il &3l . %8 &35 257 F 2000
AR 3 H O ROK A WA v R Gz — R SR KR
R R IR B 24 Tlk 241 28 (CSIRO) Bl AR 45 &
GEWFE M4 CTERND 2 (145 B S Re . AUl KU
MR LB RN L B S AR A R A A I U B R & Ceddy
flux) o 3 AR 5 7K RS2 FH I 38 S A CTDRO il £
AT AT LR B A4 B2 R ML 2001—2014 4 — 3k
14 a1 h AWM. Kk, 38 H 2001—
2014 A-AE A Tumbarumba ¥ 55 A9 B 40L BT K, 2% B
ShER— MR, KM A58 3 55 80E
BT A BCHE o AR MR K R+ 5T R (S B R 4
(ASRIS) BRI B Hl  f A BB HIRZ i T 4 2
SR 1R K . BRAY B HES KA iR 8K
it I RIK AR 5 B AR ROE 2 7E 2 % Haverd
SRR AR AR B S e (R D

#£ 1 Tumbarumba if S T E+ES

2 %ri{/ ﬁg;(i;% ’c@;gfg& i%’f%i{k?ff%fﬁ/ iﬂzTiﬂu/ e
1R 0.28 0.04 1 0.0250 4.02 0.48
522 0.24 0.10 1 0.016 7 4.02 0.48
53 2 0. 30 0.10 1 0.007 3 4.02 0.48
542 3.20 0.10 1 0.016 7 4.02 0.55
W KR 0.10 1 1.670 0 4.02

1M X B R R AL AT 5 100 a BRI S, FEK
TR 6 Tl Shy 722 R A5 B 4 ( Eucaly ptus delegatensis) ,
AR AE B 5 i B0, DA R 7 56 o P, R BEAR R 4
A7 B - TR R 1 A8 Ak i T B G A 3K (8) B
y=1—4 (&)
KAy — WA LB ——TJackson S5 £
GARZHM R EHE LUR S 45 &5 280
d— T HERIE .
L3.2 JRAAEFEMNFLHREIAGMAR | KA
R B 8 KM 0 F (20°54'NL109°52'E) L 45
SRR AR 1 500 mm DL RS, WK 70 mL AEF
RTE 21~26 CZI), & Tl v 2 U, L
LA Y. KRR AR BOR I T X R X
P2l vt FEIE ) 23 BF 5608 3 h, & M TR
LA 1 TR WA S | (TR W A /LTINS 1 N1 T o I

TET [ T 62 30 8 S by T 1) S R e o A0 b T K R 7
AR LU AR R D &l v B g A i b
FEl (A R AR 1 0 P — o 6~ 7 a7 25 G AR A 1Y 5
T L 1996 4F 6 % 2002 4F 6 H —3L 6 a B
] VE S 20 5 ol s A RS AU IR G L S O 3 h Al — A 8
ALK,

R K 77 R 0 06 TR 2P S R N T ARFE K Y
WFoE B 5850 4 BN — 2R K2, B4
oK ALBRR R RUK T4 S AR 5K T
WF 5T v S AL 18 - 9 0L 2 50 BB HE B 5 b R KA 2 AR
Y AL A AR T 2 2 M A 5 o T SR AR 1 B R
FEAIESRNR 2 PR LXK B AR A
15 B F (Eucaly ptus urophylla) W H: 12 W5 (Euca-
Lyptus ABL12)M% o YR 33 5 I A S F 5% 4% 6l [l
FER A 2 (8) 1 7 ¥ T B AL I R0 B AR 2 20 A
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X2 DERBEFETESH
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g JERE/ ﬁ}i\%r\ij% @jﬂi;& ifz&@%ﬂﬂ(ﬁlﬁéfﬁﬁ/ R KA/ Lg%
m &K &K B (m+h") m

#1)2 1 0.010 1 0.011 3 0.502 6
%2R 1 0.010 1 0.013 0 ; 0.501 1
32 1 0.008 1 0.006 0 0.462 8
842 3 0.008 1 0.167 0 0.449 0
HFK)ZE 0.010 1 1.670 0

2 giR5ar

W 2 ABESE X B 2 BOBE 73 AR AHE & B AR
ARLZE AL 5 B A R S R AT X L. IR
o BICHI 0 U ABE AR 6 e B KA ASE 4L 5 3 BROBR 4 b1 AL
W T I e AR R R JRE S A AR AR T A AR AR K T
AL
2.1 Tumbarumba if &

1 20012014 4F 2% 1O ASTHL(E FN S0 A 32E 47 X6F
(R D, MR BRI T 28 i A bk 34, MY
B 20012014 AE )z B Ry 819 mm, 52 19 4F
S ZEHUE Y 867 mm, K 2001 AR AR P ZE HLH S
A 5 LA X H (B 2) BRI ZEBOE R 16 H &
TRESHGREEE] 12 AR L THAS B 5000 2%
RMN1-—5 ARTRES . ZERT 8 A TREL
Ah B EFFE . Tumbarumba M X — B4R 5—
10 A& ZE 11 ARRIE A AREZ JFAEWNRZ
RAETEAZE, FEWE 2, a] A g R oK 3 £
L4 25 W R - B 2% R 2 38 0, PR okt 2 I SR AR UM
FSCME A Z M 5 A ZEA TR ETF. KM e B AR Ak
Gy RE R R R R AR R S (A R RLE X L 43 BT A
P A KA B0 (R 3) . B T AR i A AR JBLRS JE AH XF
BAR  HAY 3 DS HUN BN FE AR A4

8 B o S
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o
o
o

ZBGEZ/(mm - d7)

AR L
2001 2003 2005 2007 2009 2011 2013 2015
F 4

o
°

B 1 Tumbarumba if & 2001 —2014 £
EEERRENES SMEXT

PL 2001 4 45 40 45 2R g 9 ik — 25 23 B Tumba-
rumba 3 AR AE N K 5 B 2) ., 31 2001 4F
Tumbarumba ¥fi & H 7% H & A& UE . B A2 1A
WE TR (BRSNS 14 IR S KE
Ak Z R A K B R OK oK &8 (R ), TE
Tumbarumba ¥ 5, BEHL 45 3L WoR . #e i B 1 ff H -
BEoK LR K A ] B S R R Y HE K 43 ok I X A
Keith 2P 72 9% Tumbarumba #8287 5% 18 3 B
R IR AT GE (5 bR K B TR AR A . FR SRR AT
PLAE R A AR H0L ) Tumbarumba ) 55 4% 4 589 A 7K
FIAE KA B

% 3 Tumbarumba if S# 5 . EZ .45
AR A MR AR VA 1 KA 3T B

H 55 /m Mg #% /cm
M /a - ;
SOMME O BIUE RE SOME BIBUE RE
51 33.9 46.5 72.9 33.7 37.5 89.9
65 38.5 55.95 69. 4 44,9 43.5 96. 9
it/ MAFBL/ (m® « hm™?) TR /hm®
S BERUE RE S BEBIE RE
51 480 519 92.5 520 480 92.3
65 677 556 83.4 350 361 96. 9

& 4 Tumbarumba i SR 2001 EERNAKARX mm

At s ABR &Ei% ‘%Ei%m%l

IRAEACEE R K
1 140.35 21.49 —20.28 98.57
2 124.53 69. 46 30. 16 85.23
3 86. 99 29.06 28. 30 86. 23
4 53.13 27.77 42.29 67.65
5 35.72 9.04 37.96 64. 63
6 22.08 73.06 95.50 44,52
7 23.78 27.58 49. 97 45.55
8 28.71 57.66 68. 32 39.36
9 56.49 46. 59 28.09 37.99
10 67.95 79.70 48.18 36.42
11 103.39 32.56 —27.58 43.23
12 117.29 9.59 —31.34 76.35
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AR F Tumbarumba 3 &5, 28 58 ufi »5 4K $0L BY #%
B 2000 4E 2 AE JL-P Al I 2 - 58K 30Hh R oK K
SERETR A S i AR 2 KA A 10 T B K i B AT
YRR AR B, RNk T g AR B i b R R A
ML 1200 mm B AR AR S 23 0 1] 3R K 9 4598 —
oo nTUL ARG AT R LA A AR AU L A0 SRR B
A PRI A K AB B

RS LDRIGAEM 2000 FERAKARX  mm

g i o REEHOK HE LK
Ay BB ABR T e kR
1 44. 05 6.11 —37.45 0. 48
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