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DYNAMIC GROWTH MODEL OF RIVER VEGETATION CONSIDERING
REGENERATION AND EXPANSION PROCESS OF TREESWITH CHANGING
MAGNITUDE OF DESTRUCTION
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A dynamic model for predicting the long term change of vegetated area in river was developed
when the flood does not change the morphology of the gravel bar. In this simulation model, the expansion,
destruction due to floods and regeneration of the plants were considered. In this study, the wash-out of
plants and tree trunk breakage were considered as the destruction mechanism of the river vegetation due
to floods. For elucidating the characteristics of regeneration of tree type vegetation, tree regeneration
situation after lyear of the 2006 and 2007 flood event was investigated in the Arakawa River. The
simulation model was applied to the middle stream reach of the Arakawa River for validating the change
of vegetated area from 2000 to 2012. This model expressed the situation of vegetated areain 2012 within
the reasonable limit. Especially, this model can be found to describe the location of each vegetation and
expansion area of woody type vegetation by considering the tree's regeneration and expansion after the
trunk bending or breaking damage by floods.

Key Words : regeneration, expansion of vegetated area ,destruction of vegetation due to floods

o)) )

2.9.4)_

2,3

I (2006

-393-



2000 @
2012 2006 2007
MEEGDEE
( ) (R, HEEDTE) ] HRETIL (SELR)
year loop _ TEESh TV SF:BE
, FHRTH=IZ
mesh loop -2 EFLELE=BS
FRAFEDOAHN
(ROEEM &) v FODAGEHEH)
E— T
B DR E, ; ;m.%#f‘[lﬁ;‘a#%\bNOI :
OO TR - S h B 1¥ﬂ;§:§£ﬁhEBOIE
-1 @ | ’
@ ©) PEHE - HERE
; | BOIIZ & BB |
*'EE?’,%E k—:utﬁiﬁfﬁmwgﬁ L
4 R DHE L oEFME |
1., Sy erms
@ BAOWE I DETME
END
( ) (
( -1
)
( —2) 3 ,1
50% 50 = & |
B0 Bon B i (stage A) B X (stage B) BA+AK(tageC)  AAK(stage D)
-2
- HI, )
S m
2
Txc00 _{ log;019 } %)
Teesp | 1001019(dgo/ds50) 109
S I, H dy dy
(m) 50% (m) 90% (m)
50% T80 0.06 Mbc
T#.00 (2) ° Mbc(Nm) W
)
% T M, =kd,,’ ©)
k: (
) k=30, 20) dyy : (cm)
WOI(= 70/ 7c0) 9 ( , 9
wOI>1
@ - BOI

-394 -



3 x 2006
1
( 10
2007
2006
dBH_max
©))
k)
k
®
12 (2000)
11

25 )

BO (3

dBHimax

dBH

BOI

k (miyesr)

40 10

BOI

( 80km)
25 (2013) 14
11 (1999

(b) 2007

(b) 2005

(c) 2007

-4 2000 -2013
(1999

(b)2005

(©)2007 ,(d) 2010

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

-5 2000 2012
8km )

—~
—~

-395-



(-4 ﬁ 10 | @5 F v (200637K) L
( -5 1 ANYI YT (2006#K) R
W g | osFrrzeomni R
™3 ANYT YT 2 (2007:45K)
BT e .
43 o) — TR B
EE [ a "
10m 50m g - °
& s ® A A
2007 S o2 b -
5 . (a)
B . . . .
2000
0 2 4 6 8 10
WETTOMBEERN, SEE SN D4 ¥, (Year)
5
B ® ZF 7 F (2006 7K)
2006 4 | ANUTUY20200635K)
—_ O BF ¥+ F(2007#K)
(m ) E B ANUT 2T 2(200735K)
[ B SRR o
ﬁ B _ (9?\'7‘4:0)5&4{;?‘,
||]j$ 2 | x=2.03 X BOI-0.51
U
#Jl [ o
i (b)
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 0.5 1 1.5 2 2.5
BOI
-6
@
(bBOI X
Q Hmax (H'Q ) 5
| ® STV F
ANTTEU Y
=4 ¢ O #F¥F % (R )
g . ANUEY Ve GRESD )
E
=< 3 b k= 3736001701
8 e
K, b e R’=0.49
=
2 A k=0.79¢ "B
e R =037 N o« °
I A Ty K="= m- 1 ----‘.-.-A
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 0.5 1 15 2
o BOI
-7 (BOI)
k
-6(a) )
¢9)
2006 10 2007 9 ( ) 2007 9 ( ( )
) 2008 9 1
11) )
-6(a) Y=Y,-3
2006
(¥) 2007
2 4
2006 Y=Y,-1
2007 BOI ( -6(0))

- 396 -



BOI x
-6(b)
X
-7 (BOI)
k k2007
9 2012 8 5
2007 (BOI)
k
3
)
k
-7 k
@
-8(@) () (BOI)
(012 )
-9
2012
-8(@ () 9
1
( -8(2)
-6
( -8(b)
« -9

16000 VLAY BFRFFRE

AES Yy F
NnYIToPa
BFYFE
SFHLARZAHY

By =
0 ##

15800

15600

15400

-44500
(a) REETI
15800

15600

15400

Il I 1 I L L
-45000 -44500 -44000

(b) #EETIL + BIFRBCEL-HBOEEZELER

15800

15600

15400

-45000 -44500 -44000

(c) #EEETIL + BIRRBITIE L-HBOEEZELER
+ RERBICE BB ARDER

-8 (012 )
@ K (b)
( -9
© O

-44500 -44000

(d) BRITRIEE 2012F) OFRITHRDEEMN T
HESh-fEEaH

-9 2012
(A C B:
D: E
(©) k
-8(b) (c) (2012 )
k
-8() (©

- 397 -



( -7
E:
50%
50%
2 4,13
D E
4
2000 2012

13

)

(

1) -
- a4
2008,

2

No.747/ -65 pp.41-60 2003,
3

53
pp.1171-1176, 2000.

4

57 pp.l-1357-1362 2013.

5) Egger, E, Benjankar, R, Davis, L. and Jorde, K. Simulated
effects of dam operation and weter diverson on riparian vegetation
of the lower boais river IDAHO, USA, 32" I4HR congress(CD-
ROM), 2007.

6)
,Vol. 66, No. 4, 359-370, 2010.
7)
45
pp.1099-1104 2001
8
161 2004
9
206
pp.59-69 1972.
10) 2006
51  ppl4d51450 2007,
11)
pp.42-45 1999,
12)
44 pp83T-842 2000,
13)
a2
Pp.A39-444, 1998,
14)
18 pp6570,2012.
2013.4.4

- 398 -



