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A Preliminary Verification of the Influences

of Hydrologic Regime Change and Nutrients Influx
on Vegetation Recruitment on Riparian Bars
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ABSTRACT: In this study, two hypotheses were examined to preliminarily verify for the vegetation recruitment and
establishment on riparian bars in unregulated rivers; hydrologic regime change and nutrients influx into streams. In order to
preliminarily verify the first hypothesis, precipitation patterns were analyzed during a period from March through to May
when reeds, the most common riparian vegetation in Korea, germinate and start to grow in riparian areas. The results show
that during the last 35 years, the total precipitation during the three-month period decreased by about 15 %, while the total
annual one increased by about 15% in Korea. In order to verify the second hypothesis, a preliminary experiment was
conducted with a set of two-vegetative flumes for one year. In this experiment, a stream flow with reeds on the riparian sand
bars was simulated with a flume with reeds planted on the sand bed and water with a concentration of 3.5 mg of N flowing in
the flume for four hours. For comparison, clean water was circulated in the same way in another flume for simulating a stream
flow without N. The experimental results show that the growth rate of reeds in N-mixed flow exceeds that in clean water flow
by about 30%. The above two results could explain the phenomenon of change in unregulated rivers from white river to
green river in Korea, although they were obtained through limited extents of analysis and experiment.
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2 ok = o7 b] ZHGHHOIA AW 012) B 23t BHA0Y s =R SN W0 MR AMIst Jhint ZAstEISol
SIESLI0] T2 AWSIEE 7HIS URPHOR ZBsH= HOICH 3 Al 712 2517 | St UKl s Zichet 2iajEo
0P| RAIZVI01 3-5%0| ULEN WSS BASIACE 1 2t AT 35 SO 1 & L4 O 15% S0fct Hipio] 35
20| 24242 95Jaf Of 16% 0L 2ASH ZOZ LIEKLIA 0f2fet 7huS RExoR SAlIRTt S Wil 7HIS 256D |
Slsl] B 0] A0 ZHS A 511 045 717t SOt 2UTHARS BB 2t HASIEIR0| 35 mo/L HE BIRE OH4S
FI[o= 52 420| ZP K| 4 PRt OF 30% Ok LTHIHO| &2 HS SOIBIUCE BIZ L2E 24| Zijet
AMAZ AIBIZIRe TIBHE ) LA 43S Z0 X9t RUY 1] N FA5HI0| ZEE HHAS U Heist 4 92 JolCt
A0 TRk, AR B A BIHOHSH SHEAY Eol=alH

*Corresponding author: hswoo@gist.ac.kr
(© Korean Society of Ecology and Infrastructure Engineering. All rights reserved.

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

284



H. Woo et al. / Ecol. Resil. Infrastruct. (2015) 2(4): 284-290 285

1.ME

FeAel Zuolq At Fo FHasE
el Fhefolth o4 o] Fura el 3
Afgel et watn, AubHoR Pk A
L7170 u v = ol_o]-oiua Ho A2 Zo]
Er} 5Hl F44 ASEE 7L 2ol W A
wat ofjel B2 93] fAtoldt sHtaeto] A
70tk T1of wket o]ejgh oA o] Bae}A]
FoHal B4 Bl Aol ks Al (bars)7h &
. 0|9} o] AL 222 0] QHY] 2 Q3 T
Bof dnd 4= glnk E]'E]'/"]'G‘ 1EE7E 9= A
ABFHNA AIF0] Aol 1 31| 3] o]
&3t} AeAskxe] 83ke 7 oodo] 7kgol g &
SRz Halol| w2, 2o B9, AF 204
SREANO oA R J|FEH wet th2A] Bu
2 AT AFEAS 7|FEA uet oh2A] "t

I g

Ho7)50] ke Hi= SHE = o 2o 7t W
o] @11 11 8ol A™ofl= AiH o= A £bA st
A

of ahao] uja) uj$ 2
. shagagel AcfAlel HAXIo) vl ol $3
A% (EE SASE 5o she] 24 Hwet
H SHEE 9] AL 4ul Ar-o]c} (Lee and Woo 1993).
olof w} gt SPHolA= BAAl Eoll &71A] %
Ak T2n] 73et SApolant slAbmale] WrAlE)o]
A3 ololat Bato] Brls Aol WSl Al
oz §A yepdtt o] &4} ‘Slo|EgfHy ot} (Woo
2008). o] Agtajobsl 7130] QRS Wi 4
of SHHE §RASL 23, To] uet Ao
Hol A sietolARE ulR Aago] Baake 1l
H 7} ok Slo|EgHoA= A, SHYE, A
5 HE HEWT & ke sPdo] BHz|os
Uelhs 4] Hoto] 3-6%0] istol Wl Aol
ol Wolstel] 48R Aeleb 69 e 34
of gA &2 Wel7AY Algeoll shad] Ak €
SR Mow e 789 BAH 4w 4

.

S} H31 7 Abolz ‘:Pe 27} *71] 0“45101 VJ
2 z2&A 62 o)A FHr} (Williams and Wolman
1984). Al5=2] &3t A= HIZ F55 A= ©]
olAA F491% F7IEAR FAT 4 ) e
3 BER WL 0l 5712 Yol Beldos
4t AAE BT,

Skl AR EAke AR o2 MAHe] of
WS F7HIA AR Friepyel 7)ofd 4 glout,
A1) AIBRE 54 BABE sl A
A7) ek olo] vig T AT ol ob]
sjelulx) gat ek AuHoRE 23 woje} 2
7} of92a Sefer AEalHe] Byl Ho|=e)
W7t AHOE JHE B el s Hek

AR FUjsHe] Aol AVe] olQlah B2k A%
of gt A} ATHE MR 2HeHOlE Wz HeA
o fiol 3 2L sHlo] TelEMR vl
oIt} (Park et al. 2008). L 3t o & 20124 7|2
6271 5H3 2,997 kmof| thsl AR Al H9] 7]
TR L 45%%] HiHo|| A2 34%0]aL 7]
El 92 21%2 YEIGTH (Woo et al. 2015). 7]
A 718k 9L B Al A ApEAY AR A
2] (gAY o= AR B AAE LSS Al
QJsh wim A, Wef| 5 Alolth A 1980y
o) =l FFARINA Ueh= sHE o} AL
FATo] QIS ARkelaL =9 O] AT W
S} 2= 2A] vkal 7Sk, AA80]9)o] 7hsgt
A]—_?_ _/] 60% o]/kl—o] /k]/\ﬂodo] 1:,_}04]:]-1 7HE]=Z4 [e)
2 AT 4 Stk v 5P 60% o] o] 1
dejH 2 H3itks 2otk
b ‘H-_th o|g7| sto]EriHe} TIglT|HE MY

Aol thsl] shAl: Aoy de a2l H=
A, BRI 1 % zdelHelA e 1
2lu’ @Ako] goloz A Al Hio} 1l 9 A& 7]
3-5%
A

(AN HU: [‘ll‘

Ao sPdaast 7Ha B8] Fashdel o
J_](1;]_0 Qo7 Q3| AlHIL

o

7hae AR



286 H. Woo et al. / Ecology and Resilient Infrastructure (2015) 2(4): 284-290

o HEsHe Ao|ch 23U A9 Fele
Aoz g A7t oju] xalE gk

AT (A5 28 4 A4 o1, Bk Wi

of chat o] S Woo (2009)0] o) vl
4 As] olzoigom, ol sk A
A F S olaale] 219l $o) A
E ATk (Woo et al. 2010). o] E5of w=2H A HA|
£ 12 AAAR shAe] $3TF Aol Ws
oItk 91 s} 0 it sl il
ol aRe gaot F4E A7) A4S 1A
of 4} A A AT AR T e
F7) B A AR g A olln B
718 ol Hivio), AL} B o] W41k 7t

—

A ASe Tt el R 9L 3o
53] AAe IEAS] FFE g A4l
wol 718 ZolA| ek ofF A Wel g F4A
%LEE 31_/&0}/\23101 71—/\61-01] t[JrE Alxgﬂ_]l- jjv,}

o] th3A= Williams and Wolman (1884) o]% <]
ol A B AR 7F g E e, joll A Choi et
al. (2005)°] o8l == Y sHFte] s =
Ab A=l o, Egger et al. (2012), Woo et al.
(2014) of oJaff Y57 A5 s/ Ut shRokA

of sl HAMATE = QUtt. wHHo 5 A dof &gt
TTAFOR RSk o W EARTEO] gt
U2 7] AP AL B A olQ) o] thsfiA
© U= A = A=A Hoj ofgt 2dshd
Aol A & 4= U}t (Rood and Mahoney 1990,
Benjankar 2011).

i) 9 2 SHA2) Q1918 WUOE Q1% 7
oltk. of7]ols ZAAA, SHEAH], B HE 5 5
% 9le.

(i) 121 o
o —
o
u=) f
ol
o
2o
=
PN'

r
il
>,

03“:

I
zi
flo

A B

_og
ol

o

m

P

1o

B
i
o
ox
i

a
-

Lorlr 4o ox 2
e ox
-

o
|
o To
< o
L
rir
o
fu
o
i)
_?L

[o
>
juied)

S AS
2o to
o o,
o

N o
2
H

2 _% > xo
oz
o
o
tlo
JP
;@
>
= 30
o
rlr
N
i
o
X
[

2
U
o

B

L %%“—%94 %0}71 (- 5°J)0ﬂ Fpo T
AEH A9 Ee]3] oF% }\aloﬂ ; Zo] o
AEo] Aol g7y BEARZ =8 < gl 18
o2 7|37 g9log H A 2o %_,_7} Z0lE
7Lt QlofAT Alol] A8 o] 'hotste] A Ths
o] ol Aolck. B Aol ol2gt JF 7t
e SRR HAS B8 o] dZsk= Zlo|t.

N
-
o 1z

<

w
0y
nz 4>
m
oY 0x
o
2
i
1z
0%
o
o
08
oo

Ol
=

L Agel 284 ZUF (2, BB

Table 1-& ol 4] thEAQ] 3FAALRO] A]4]
)3 7
*é HEUERF (AHE, 9HE 5) Dot 2 74
A71E FASE Aoltt. o] oA A= 32Y
E] 5YZ71A] Wolsto] §-A1E 718 AR, A
FE 49oA 6Y SR Holslo] fAE 7

Zlck Fig. 12 A]Ago] o]Q] =7 oF2 ull’ Al

o N o Hdr g g

Table 1. Periods of germination and seedlings of reeds and willows (from an unpublished report of the 3 author).

Month
Species and environmental condition -
March ‘ April ‘ May ‘ June ‘ July
Reeds ‘ Germination ‘ Seedlings ‘
Willows ‘ Germination ‘ Seedlings ‘

Condition for germination and growth |Soil moisture (in most cases, riparian floodplains, bars in this study, are satisfied)

Limiting condition

Instability of riparian bars due to scours and burying
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Fig. 1. Photograph showing the area of sand bar and
seedlings of reeds (upper right) at an upstream reach
of Nakdong-gang River.
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Fig. 2. Annual variations of yearly total rainfall and the
rainfall during the period of riparian vegetation’s
germination and seedling growth from March to May
in Korea (Woo et al. 2015).
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Fig. 3. Vegetative experimental flumes (an N-polluted
water flume in center and a non-polluted water flume
at right).
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Fig. 4 Variations in T-N concentration in the first experi-
ment on August 29 (brown colors are for N-polluted
water and grey colors are for non-polluted water, S for
surface water and G for groundwater).

Table 2. Comparisons of growth rates of reeds in N-mixed water and clean water.

Days after reeds were planted in the flumes
Measurement Water type Growth rate (%)
0 (Jul 27) 60 (Sep 24) 2 (Oct 26) | 116 (Nov 19)
Clean 234 39.0 41.9 421 80
Stem length (cm) -
Mixed 223 454 46.3 46.8 110
Clean 6.2 11.0 11.5 11.3 82
Number of leaves
Mixed 6.1 115 11.3 11.1 82

*The first experiment with N-mixed water was on August 20.
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