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Abstract; In recent years, the phenomenon of the landscape degradation in the river basin has been more
and more serious because of over ecotourism, and the forestry visualization technology provides important
reference for ecosystem restoration and landscape optimization decision, therefore, it is necessary and
practically significant to research the visual simulation of vegetation growth in the river basin. This paper
presented the case of pterocarya stenoptera in aquatic — terrestrial ecotones in Lijiang River, and found
that total nitrogen content of soil plays a critical role during its growth after analyzing the correlation
between soil sample and growth data. Based on this finding, the modified Hegyi’ s simple competition
index model with added nitrogen factors was adopted to the single tree growth model for pterocarya
stenoptera stands built in Lijiang River, then diameter distribution model and random algorithm were
applied to whole stand model. In the process of simulation, the information of location and diameter at
breast height distribution of pterocarya stenoptera in the plot was confirmed by the trees distribution model
first; the next step, the height and the crown of each pterocarya stenoptera were simulated according to
the fitting relationship between tree height and diameter at breast height, crowns with diameter at breast
height and the diameter at breast height of each pterocarya stenoptera were measured, and then, the
growth of pterocarya stenoptera was simulated by iterative execution of the growth model using the data got

before; after that two-dimensional simulation with different soil nitrogen contents was achieved by
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implementing C# programming language and GDI + technology, and then the dot and the circle in two-
dimensional simulation would be mapped into specific pterocarya stenoptera model on 3D Max; finally the
three-dimensional visual simulation of the growth of pterocarya stenoptera in Virtools platform was
achieved. The result showed that a significantly positively relationship existed between diameter at breast
height growth and soil total nitrogen content of pterocarya stenoptera, and the correlation coefficient was
0.749; a significantly negative relationship exists between competition index and diameter at breast height
growth, and the correlation coefficient improved from - 0.621 to — 0. 657 with the competition index
and 11.9%

distribution of pterocarya stenoptera in the simulation and the decision coefficient of diameter at breast

model improved; the error rates were 6.25% respectively when fitting the diameter
height growth model reached 0. 734. It’ s found that adopting modified Hegyi’ s simple competition index
model and random algorithm had strong applicability and higher fidelity for pterocarya stenoptera growth
simulation in aquatic — terrestrial ecotone. The originality of this paper is to adopte modified Hegyi’ s
simple competition index model with added nitrogen factors, with the help of Virtools platform, to lay the
foundation for further development of human-computer interaction and real time walkthrough. In this
article, it provides theoretical basis and reference for the vegetation restoration and succession simulation
in Lijiang River watershed, and presents a feasible research idea and implementation method for the
forestry visualization research by visualization simulation of pterocarya stenoptera growth in the Lijiang
River watershed.

Key words: pterocarya stenoptera; growth model; aquatic — terrestrial ecotones; competition index;

2016 4

visualization

51

SUR B Ui S o 3 AU A R BU B S 3
S A AT VO BT K B R e M 2R 4
P BCIR Al 55 A 25 TR, SR UL AR 1K B R R R
PR DR U, SO T VLR K B R AR S R G AT K
AL AR Y], R, BEE AR AE B
b BT MO SR AR 8 AT AL BOR SRR AR
KOl AR 25 R GRS A i MOl T AL B AR H 7 AL
o Mol AL B B A2 25 AR G A RS AL 1Y
FES PR TR "7 i E skl T A
PR 1938 P M 2 A St O ) 3t 5 1Y
RO ST RIAR 3 A2 R BT SR ) R T A 5% AT 41
T2 AT BT 5T

TERROP S5RGBT 5T b, 22505 R AR R bR
Hl A2 A B A ey JBE A R 2 A R AR A A o B
U AR R AL A R AR A AR I A AR
1 A A ) P P ML E SO AR S5 . SR AL
g2 N AR A 5 g 5 7 ) e R AR 2 )
A2 A 45 F fL 5 ELARAE M VA R I B 2 AR A
1115 23 18] 2544 TR 58 & A ROBE R /N FE B 3 AN diE A
ke KT M A KRBT 5, SCRR[9 ] P s 2k
AR AR 73 0y 4 bR A R ST | A5 2 A8 TR A B R AR
B 3 28 Horr BB A AR A 5 At 2 A5 Y A
LU, BE S TR A0 | v T A [+ S7 3 5 bk O 25 05 R bR

I

o3 PUEERR AR AR A A R DL, T L BE % B 4 il T K
AN NN T N X e o P U N PR TG 7 7 N
AR 2 W T Ao A AR DL I A 8l 257 4k
MUEETIGI o BARR A A R S0 o S R AT S
SRR A B A 5 Y B A KA
g SR s B N T VA R Sl S (o 1l Ay
LD/ s

FEMR ST 25 K FOMR 53 A B 5 op, 5 AR R 5 ¢
B B U S AR 23 18] 45 0 v A AR 45 R R R A 5
BRI R A R, o EAR S5 A BT i
Weibull 73417 B AT R R PEFIE AL, HZ 80K 5
A DR P 404 bR D ELAR A T o
ARAA BRI ) Hegyi /] B 55 4 115 BOBE A HAT 24
B B AT SR SO0 R, s T M
T SBOMR LA BRI T VLK il 52 B A LR
AR R R R R S R L R AR ROIR B
A PSR BB A AR A LA AU 25 R A PR 5 — B
5 8 2 18 VIR K B 5 B i I R LA s (pinus
massoniana Lamb. ) F1 ¥ 4 ( pterocarya stenoptera C.
DC) oy 3, H H Al XA 4 2 KA E 58 8, AR 3C
ABRAZ: 188 ol DA B 5 %o R, SR AR 2 T A 0 ) A6 7R D
BEALIE 2, A AR R EAR AL 8 A A 5 B R4 &
AR R fY) Hegyi fi] 5158 488, SR ) 3D
Max H 6 T B 57 A% SR BEAY 78 Virtools -5 1
S5 PR T T R A R Aol 2R A B T A AR AL, DL



59 1

EHL E . HT 5 B K S5 Al U A KRR 303

O TR AL 3K Il S A ) R B A S LS R
i 2 T b i A BB S 4R B IR S A 2%

1 #R57IE

1.1 HERE

ABIETE B RO DR T PG A R AT T VLK Bl 22
B AR L PR O s S, AR A e
2R LAAUAR A BE X J 1 A 22 T A I B4 2 IRV, 4
PR 17, 8°C, [ R R A, A R 4R A M B
IrAT P 1R .

1 B SR 48 00 b 37 5 43 AT (]
Fig. 1 Distribution map of data collection location
B Y S P AL O B AR, TR OR 2
N 4 B Ay ( Pinus massoniana Lamb. ) . W 1%
( Pterocarya stenoptera C. DC) 210170 o R TR RE H
R TN KA — E R, AT
SR A PR AR BE A 10 SRR s, b S A
ARG E AU RS AR L WA Wi
TRAEMRAAT B, 8 20 1 3 e A7 A% B G 3 EdiE
# 1R
F1 TERWNGHIEITHE
Tab.1 Statistical data of soil and pterocarya species

R HfH

AR TR/ (g kg ™) 1.03 ~1.52
14 TR L/ (goke ™) 0.37 ~0.61
TR/ (gokg ™) 19. 40 ~25.96
7 2456 i/ m 5.29 ~10. 44
S 1 i £/ em 13.03 ~29.55
PR s /m 6.50 ~ 19. 50
W 4 AR A K/ em 0.62 ~1.49
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Fig.2 Schematic diagram of competition between

trees on adjacent sample plot
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Fig.3 Scatterplot of average diameter at breast height
against competition index for pterocarya annual growth
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Tab.2 Fitting results of DBH growth model
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Tab.3 Curve fitting results of tree height

fe R? RMSE/m &% il P
a 1.206 1. 206
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b, 0.784  <0.001
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Tab.4 Fitting results of crown width and DBH
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Tab.5 Statistics of pterocarya number under different

diameters on simulation sample plot

B v e FEHL N, A B bR B N, 72 B bk 2
12 2 1
14 2 2
16 7 5
18 14 9
20 8 17
22 3 7
24 1 1
26 1 0
28 0 0
30 0 0
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