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Change of the Vegetation Due to Soyanggang Dam Construction
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Abstract : Most of investigations about the effects of dam construction on the surrounding environments have
focused mainly on the change of climate conditions and crop production. In order to research the effect of dam
construction on the surrounding vegetation, we chose the Soyanggang dam whose storage capacity is the largest in
Korea, and was built 33 years ago. We surveyed and analyzed the surrounding vegetation by using quadrat method
and measured the soil moisture content among floodplain (FP), 5m above the flood plain (AFP) and control group
(CG) which is 3km far from the lake through ridge. The largest value of mean importance percentage of the
canopy~understory layer at FP was Salix koreensis (87.9%) and those of AFP and CG was Quercus mongolica
(38.9% and 40.4% respectively) and the largest important percentage of the herb layer at FP was Artemisia
capillaris (34.2%) and those of AFP and CG was Oplismenus undulatifolius var. undulatifolius (9.4% and 24.6%
respectively). The Shannon-Wiener diversity index of shrub~canopy layer at FP (0.26) was lower than AFP (2.34)
and CG (2.23) and there was not any significant difference in the herb layer among three groups. The Serensen
similarity index between FP and AFP, FP and CG was 0, and that of AFP and CG was relatively high. The
highest density of tree and subtree with the DBH level of FP was S. koreensis of 5~10cm (240/ha), and that of
AFP and CG was Quercus spp. of 15~20cm (400/ha and 466/ha respectively). And the highest density of seedlings
of FP was Pinus densiflora (7,040/ha), and that of AFP and CG was Quercus spp. (720/ha and 400/ha
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respectively). The soil water content of FP (6.28%) was relatively lower than AFP and CG (11.13% and 10.14%
respectively; p<.01). These results indicated that construction of Soyanggang dam changed the vegetation of the

floodplain, without showing a change in its upland areas.

Keywords : dam construction, Salix koreensis, floodplain, Pinus densiflora, Soyanggang Dam, vegetation

LM &

SElvete] JdHd A 1,245mm=E A7
45 800mm<] 1.4ujel] sl 191T
2,591m/d oz die] 56%, A MA 3
5% =¥kt olH, UNe| =Ael73e
o] mEw el fset =71
B2 AL 1997, 2008). 18]l
T2 st A5
HAzEe] d= A, F FEHA Hls)

F o] 1;]'8_‘
A A, At g AP
3

o,

L e o IR &, A
P, Fred, oleg 37 AT 5o 48
st e TREEelth Selueel: o

18
H,

L0007 4e] A3 2R Ay 17F AX|Eo] 9l
1 dig 7)ol &shke (o] 15.0m o),

EE o] 10~15mzA Zol7F 2,000m o], =
Ag=g-&o] 300%m oA 1,2147) &0t

=

o,
o
e

rlr

714 34

[e)
AL A

S|
|

o] 371
1

)
dHAHIST 5, 2003, HsH
(e}

2004). 12]a1 2008 HAE A& A=
o] 7w QeHEARIE AL 2008).
SAIRE e Fxpe] o] g HEs 7L
AHoz ARFE AdFozH oY
b5 7S Atk gybdoR |
o] &4, 4= AFAs, At
& wSAFY 3 254
FEFS oplshs Ao
2003). 18
Zl= W ool

A2

3l

Ty
gl

E o o

BN
N o

T"Z‘§ o]

]

olr

=)
4421

= =
A AL

¥2,

HDorcey &, 1997). webA m=r 2 F5lo] &
2 e 9 AR Qg s4wslel uigk
e RUEH ] AAE T8 $om(Schmitte}
Dethloff, 2000), -t-2jvet HA] 1997d JLH
A4S S =A0R old tigte] #AS 7IA
7] A AT, 1998).

Dussart 5(1972)2 WA we} JAFETE

o

LoF 9ol Qlojal= ATkl wet xfo]
7} =4, Gregory®t Smith(1967)= 4
300m <tellA 3T 919 712 W3t s ¥
%31, Thornthwaite(1958) $318k 7]3f tjgt
FEFo] TS HaLslGlrh FjelA = o]F

(1990)°] S7REAYo]l F7hstar Az FHAst
(o2}

=

o
i

AN, Akl ¥l flee Basgla,
243 o5 (1995)= Aol mhe} Afel7t 2l
ARk, WAL Al 88.3%7H4 S7FeRAlAL,

0.1~0.6C2 7|2 7Pt d&s
s} o] gu](2002)& %7}
o] 50~131.1W/m7} e
24 5(2003)2 71%-2] W3}

Basleh A
o



5(1997)& W, F, S5 AikeFo] 717} 13%, Hojelw, a4y s4udS A2 2,703k,
5%, 20% FrAFivkal Kalstelvh 70.0kr= FH o e] oo Al MAR R
9ot Zo] B HAHR A3 FAWsle] B3k A 7} AtHolFE, 2004; S=ARIFAE 2008). &
T 7)askel sabEo] xo] wWiojxgre B e A% Hivle, 1€ Hule, 74
3 w9 Bl 2474 10.9°C, -4.5C, 24.5Ce]H, A9

A3 A4 I 745 1266.8motH7 17 715418,

2 A% BN Ad ABTPA wakg sy 22 BT A

2 = o ol S| -

EAeE AR, BRSI990E W ALE - gaw 24 st #bwel 10m<Iom 2
- = -5 L0 = =

?ltﬂ' 7]{6}%§}7]’ %?ﬂ}\é%]:q] _Ogbg:a »-,—O—] “l‘tE él 7]94 ];g.goﬂ_‘TL 117H'§‘ }:jj]ég],%ﬂq_ 1 %_ ]:]O]-zsé]_—TL 1~5

Bl 9FE = slow wmeld v gl © %o WRoR A% 9L AW v RO
A Aol Wsl Slsi S 2 FFERF & o gumce 05~210m AR 1590, &
AZke] BT oW H(1990) FhlA 12

i ) T/} TEREH AgE 5~20moll AA39HFloodplain;
?tﬁ_g] 7:?:% %ﬂ'}\]%_] X{)]EQ] —H‘UE 7]—X] DI]ZVJ-Q- FP) v]z_}\]_ %}\‘IJ L‘rtng :6H
=21

WMEEE 200mel9]
e AN, 3 F AFIRE TS o g 0mie Al B} Aeigla, TAE
ol FFHAUSH, welsh ATERERE T ppy gge) want 5 owwe 248 g2
chEel 7Kg shRsh A, FEMAd SFUE L gam w68 wEel vz snpo
SEE ST AR ool A WA T 500 a4 9we v gom s
5E 7“‘13}(61-%—,—2}%501/‘]- 2008). FolH, e 210~215m, AAREE 15~20%,
E Aol 2Bl Aelel e 8 g nonge) Ags 25-40mel HAF@THAbove
FUE B AAAE Gomd, 2 ol T the floodplain; AFP). W7 9~11& E5¢] Ja
o A :

=
Aol PR JHE LIA AROT, o o e gre slow ee oz sam
=]
=

= Eu O 235 ]
o] A7 ,_]‘E] ks Adehet 001 Al Hy 548 dolAq Agl7F 3km o] Wolx g+
1A J=Ae = 5} 2~ 0O Ao
oA 7]5_}]'44—;_- Z'ﬂ)‘]% T M= Aoe= 7]]:HQ‘4 ;Z-C’ﬂ -?’]K]TS]'E]'(COHUOI GI”OUD, CG) CG‘/] OHHL
TE 210~215m, AAMEE 15~20%% AFPS} &Y
2. M= 39 & el ol 2SIk 2Azte) mEl g
= W9 9= Fig. 13 2t
2.1 ZAHK| iR ¥
126'E 130iE O Floodplain (FP) )
2OpFe SEol% 1662, FAAZ 94 oy 2 o e
ke Hedel  HOAFE ejuibde] ik ~ |4 stydy Area Py
- _ 10,
(1,320m)5-20ll 4 Lglate] FHAe|A Hazat S v
ArET cgde 2w EHA6 91X | Tkores
gou, §7 skt $Ed A%d AL - T S
B8 TF, AUAN B 35240 V)5S 2 4
= o). 196743 490 ZPnTALE A S
@ olF 19734 128900] FEHow, B rols) A N
ArgdS A7 123m, 2,900 m = et Fig. 1. Location of the study sites



FA}A] o] &
o] grtie}
, ¥°| 8m ©]

l-ﬂ‘“

N
o 1o & ox ¢
> Lo

B lo e ]

i_:“
¥ ot
fo

A AL ARE v R, 7t AE Fo] A
2 AZ ¥slr] 918k, Curtis®t Mclntosh
(19519 =9 X (Important value; LV.)E =
oo WEE 2 vebd A% X (Important
percentage; LP=CJtdE+ 407 =+ 4ol
D)/3)E FuS=YE=E ALstal(Browerst
Zar, 1977), ©A] #ES o]4te] Af-ell= A
AEe A71E nyste] FHSHAEE THEA

Fos HF AW H A (Mean important
percentage; M.LP.=(%Z [P.x3+o}ln&ZZ&
LP.X2+ &S LP.X1)/6)E o ekl s
=, 1987). j_;q 71 uohoﬂfrh Ha )\1 TA]
o AT FAMHEES Fetstr] sk,
gd% A (Shannon-
Wiener diversity index; H'=-3(Pi In Pi),
Pi=dA =dF TolA A Fol AAst=

=

=

=
S

=

Shannon-Wiener <&

A Hl&)9t Sgrensen®] HFAE A
Z4*(Sgrensen's  similarity index; Cs=2C/
(A+B), A, B=7t7 g9 &d T, C=F

wEg e FFo
218 tH(Sgrensen,

%

2 EFd3e T9E 44 A
1948; Pielou, 1975).
Shannon-Wiener #t}%% A2} Sgrensen

o

Tl 3ukEA 2
AFstalom, Aol
Sw=(Sf-Sd)/
Sd=105Ce]

a8]3 ZF 10m*<10m
o] 0~10cmellx] E%S
Eoke=8KSoil water content;
SEX100, Sf=7Az A Eeoke] ),
A FAZE HEHA] kS wizbA] AFRA|Z] Eoke)
FANE gk AR AEd  gEid=

SPSS17.0& ol-83to], ANOVAE 333l o,

=
=4

ARFEA 0 23 Scheffe Test® AAIEITE @
A Z2ARE 20061 8ol ArJsi e, 24 g
o] UM B, Wl 325C, #A71 10¢
Zrel A dn
3.4 i
31 BATE izl &YW AIlg
ZF 2ol T AYEe oluEes A

ZoA FP= AFP, CGeF 2 Aol& Hol=
, AFP%} CG+= |X Aol U &
YERN At Fig. 2). &3 fEFo] 2
&2 FP(1%, 2%)7F AFP(81%, 20%),
CG(77%, 20%)°N Blete] wgtow nitj= 3P
T FP(45%)7} AFP(8%), CG(7%)°l Wl8te] =

CZ
LRSS

ox (X M
ot & r{n J

i

gkth obwEZe|ME  FP(13%), AFP(20%),
CG(209)31] 7%4 Aol7k A, ol Fpel
A RS FAsRe AbRsh e Sa
7 R ofiEgl] gk 5~6melly]
ol



gror —— Xobe W 20ME 2RI Hdsigior
§> o | Moy T F AREEe] TP WA xS, 284 2
S N é:’::;“m o] G &2 AJol|A = Ao X7t T
et A CHFig. 3). AN 5% $=a17b 0.6m
40| HA gFokom, Holgl= AAGe] oF 1/2¢] s

)=
- = e 7Hxﬂ7} t‘”ﬂ‘ﬂ 7] wie] gEow

T
FP AFP CG Group

Fig. 2. Mean coverage (%) in each stratum

mE gm= Higha) 9)oom  wE
(canopy layer: > 8m, understory layer: =e, wEgel A& AEs) lgen, e
A7) woll gA Aoy, ofuEZ

4-8m, shrub layer: 0.8-4m, herb layer:
< 0.8m) of three Groups. Group
abbreviations are: FP, Floodplain; AFP,
Above the floodplain; CG, Control |
group. Error bars indicate 1 SE

s mku}. CG= AFP$}
Jr dnine AEENS W FPE o oA miE v 2

ofj
2,

N0

Quercus mongolica

Styrax obassia

Pinus densiflora

Salix koreensis

Artemisia capillaris

Seedling of Stephanandra incisa

Pinus densiflora

0 5 10 15 20 25 .30 .35
Distance from the water (m)

Plot 2 (FP) ' Plot 7 (AFP)

Fig. 3. Bisection of stratification and pictures of plot 2 (FP) and plot 7 (AFP). Group
abbreviations are: FP, Floodplain; AFP, Above the floodplain



FHEHHU(8.4%), CGolME A2 -(64.3%),
=H A A x| Q9 HAAHNS X x N =

3.2 o= o H_I_Cl I |' oL o H_I_:l I v/]\_q__l?_(llél%) %;LLP]U_(7 O%) ,591 _‘/L:o]%\q];],

BES, ohuEg, wES] FUeAeh Pt ohiuTe A, AFPIA= ARVHR(17.5%),

FHEAE A Ay}, FPoAs WEuiel =3(15.3%), Zsuu-(14.4%), CGollA =

At sl mEure] gt diied AEURH20.9%), =23(13.3%), AEB

AA7F 87.9%% Al FolA EF $HZoIeH, (13.2%) ol w=ollom, #5352 45, AFPo

nEZ9 Afole HIEUFET EAFcHTable A TrUr12.1%),  AAHH8.8%), HF%

1). AFPS} CG RYF HH#A$H=7} 7H =2 (8.3%), CGolM= =H(14.1%), =3

o AZRFE(38.9%, 40.4%)0l9owH, F WA (8.8%), ZEWIT(7.8%) <] oAtk &

S A WAR Fe F oA AUTETE, 4% HviuE, FPE AFP 9 CGst 9Xse 3

9,4%), FHIN-(7.8%, 6.6%) = FLstAt). = ol glglew, AFP9 CGe Amldd=, &HiHr,

MEE mEFel 49, AUSAAL Fe A SUF, FEURE Adsh v Qs

2 AFPolA= AlZUF(63.5%), AUHH10.4%),

Table 1. Importance percentage in each stratum (canopy layer, understory layer and shrub layer)
and mean importance percentage of three groups. Group abbreviations are: FP,
Floodplain; AFP, Above the floodplain; CG, Control group

Group / Layer FP AFP CG

Species Name ¢l |ss|M|clu|s|{M|C|U|S|M

Salix koreensis W= | 100.0(82.1(63.3]87.9

Acer tataricum subsp. ginnala A5 17.9136.7/12.1

Quercus mongolica Al 63.5/17.5| 7.7|38.9|64.3|20.9| 7.4|40.4

Quercus variabilis e 5.3/15.3| 5.6| 8.7| 7.0/13.3| 8.8| 9.4

Prunus serrulata var. pubescens U 8.4 9.0| 3.8] 7.8| 3.0/13.2] 4.1 6.6

Styrax obassia e 14.4| 3.2] 5.3 11.8] 7.8] 5.2

Pinus densiflora e 10.4 5.2/11.4 5.7

Morus bombycis AR 9.0 5.5| 3.9 11.3| 7.1] 5.0

Quercus serrata S 4.1| 54| 4.8] 4.7] 4.6| 3.6| 2.6/ 3.9

Quercus acutissima AU 8.0 2.7 11.7 3.9

Fraxinus rhynchophylla ¥ 3.0] 7.0] 2.3] 4.2| 4.6 2.3

Alnus sibirica EQ U 2.1] 6.9 3.4 8.8 2.9

Salix caprea STHHE 7.6 25| 2.6 1.3

Stephanandra incisa E e 12.1| 2.0 14.1| 2.3

Pinus koraiensis A 3.3] 0.6] 2.6 4.1] 2.0

Quercus aliena AT 3.1 1.6 5.4 1.8

Rhododendron mucronulatum var. A 79| 13 77 13

mucronulatum

Lindera obtusiloba var. obtusiloba A7 8.8] 1.5 5.1] 0.9

Rhododendron schlippenbachii 2z 8.3 1.4 5.0l 0.8

Weigela florida FHo It 5.8/ 1.0 6.7 1.1

Rhus tricocarpa T2 5.71 0.9 2.1 0.4

Lespedeza maximowiczil Z=ZX4 2.0l 0.3 4.2 0.7

Securinega suffruticosa e 4.1 0.7 2.11 0.4

Rubus crataegifolius v 2.0| 0.3 42| 0.7

Symplocos chinensis for. pilosa e 3.3] 0.6 2.6/ 0.4

Smilax china Avg = 3.6/ 0.6

Rhus javanica U 0.3] 0.1

Kalopanax septemlobus S 2.1 0.4

Aralia elata e 2.1| 0.4

a' importance percentage in canopy layer, b: importance percentage in understory layer, c: importance

percentage in shrub layer, d: Mean importance percentage
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Table 2. Importance percentage of the herb layer in three groups. Group abbreviations are: FP,
Floodplain; AFP, Above the floodplain; CG, Control group

. Sl e FP AFP cG
Species Name
Oplismenus undulatifolius var. undulatifolius TEINE 5.1 19.4 24.6
Pinus densiflora ENEA 16.8 3.0 3.1
Lespedeza cuneata H]<=2] 2.3 3.0
Artemisia capillaris P& 34.2
Phragmites japonica e % 8.6
Ambrosia artemisiifolia i <] = 16.8
Salix koreensis = 3.5
Carex neurocarpa o) A= 3.3
Echinochloa crusgalli var. oryzicola =] 3.3
Artemisia princeps B3 2.5
Acer tataricum subsp. ginnala AL 2.5
Quercus aliena i 1.2
Dryopteris bissetiana AEA ] AL 9.9 14.1
Athyrium niponicum 7N A 6.9 9.9
Artemisia keiskeana uh2-ujj e 8.0 5.4
Eupatorium japonicum o= 4.5 8.0
Quercus mongolica Rz 5 6.7 5.7
Spodiopogon sibiricus SR 8.1 4.3
Quercus serrata E 6.6 4.7
Quercus variabilis B 4.5 6.1
Rubus crataegifolius v 3.9 5.9
Prunus serrulata var. pubescens g 3.0 2.0
Smilax china o) g = 3.0 1.0
Parthenocissus tricuspidata Er 6.0
Rhododendron schlippenbachii EES 3.7
Carex lanceolata TIEA R 5.2
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Table 3. Similarity index (Sgrensen similarity index) among 11 plots of three groups. Group

abbreviations are: FP,

Floodplain; AFP, Above the floodplain; CG, Control group. (a):

in shrub~canopy layers (plot size = 100m), (b): in herb layer (plot size = 25m)

(a) in shrub~canopy layers

FP AFP CG
1 2 3 4 5 6 7 8 9 10 11
1 ® 1.00 1.00 0.67 0.67 0.00 0.00 0.00 0.00 0.00 0.00
2 * 1.00 0.67 0.67 0.00 0.00 0.00 0.00 0.00 0.00
FP 3 0.67 0.67 0.00 0.00 0.00 0.00 0.00 0.00
4 * 1.00 0.00 0.00 0.00 0.00 0.00 0.00
5 * 0.00 0.00 0.00 0.00 0.00 0.00
6 ® 0.59 0.46 0.52 0.52 0.54
AFP 7 * 059 | 050 | 050 | 052
8 * 0.44 0.61 0.69
9 * 0.50 0.44
CG 10 * 0.61
11 %
(b) in herb layer
FP AFP CG
1 2 3 4 5 6 7 8 9 10 11
1 062 | 075 | 082 | 067 | 024 | 013 | 013 | 027 | 000 | 0.15
2 * 0.62 0.57 0.67 0.29 0.00 0.00 0.17 0.00 0.00
FP 3 ® 0.71 0.53 0.12 0.13 0.13 0.27 0.00 0.15
4 * 0.63 0.22 0.00 0.00 0.13 0.00 0.00
5 * 0.13 0.14 0.14 0.29 0.00 0.17
6 * 0.38 0.25 0.38 0.31 0.29
AFP 7 * 0.43 0.43 0.18 0.33
8 ® 0.57 0.18 0.50
9 * 0.18 0.33
CG 10 * 0.44
11 *
% * a 2 @ Fig. 4. Mean species diversity analysis
£ (Shannon-Wiener diversity index; H') of
§2° three groups. Group abbreviations are:
FRER FP, Floodplain;  AFP,  Above the
2. floodplain; CG, Control group. Different
os b letters indicate significant differences
i between groups (Scheffé Test at <.01
o rp AFP ce level) and error bars indicate 1 SE. (a): in
£ ®) shrub~canopy layers (plot size = 100m),
2 2 2 : ) (b): in herb layer (plot size = 25m)
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