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Abstract

As a transition zone between terrestrial and aquatic ecosystems, riparian areas of rivers and
streams play significant roles in production and decomposition for river and stream systems.
Understanding of the physical and ecological characteristics of riparian areas are, therefore,
important for the management of river and stream systems. It is especially important to
understand the characteristics of riparian areas for the Nakdong River in Korea which has a
large watershed area and diverse land uses. This study aimed at collecting field data, according
to stream types, which are essential for the management of riparian areas of the middle and
lower reaches of the Nakdong River, Korea. Most riparian areas surveyed in this study had
roads within 100 meters from river edges. Distances from water edge to banks were less than
1m for most riparian areas neighboring agricultural lands, indicating that those areas might be
very vulnerable to pollutant inputs from non-point sources. Water quality data indicated that
soil erosion in the riparian areas could be a major source of phosphorus input to the Nakdong
River and land use patters might have a significant influence on nitrogen concentration in the
river. Heavy metal concentrations in soils of the riparian areas of the river were below soil
quality standards, except arsenic and chromium. Vegetation surveys showed that therophytes
were the most frequently occurred riparian plants in the Nakdong River. Number of aquatic

plant species increased downstream, with the most diverse aquatic plants observed in wetlands
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and irrigation canals of the West Nakdong River. Occurrence rate of naturalized plants and

urbanization index were high in the survey sites adjacent to urban and agricultural areas.

Key words : River management, Riparian areas, Wetland, Vegetation strip, Non-point

pollution, Nakdong River
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Figure 1. Location map of survey sites in the middle and lower reaches of the Nakdong River, Korea in 2006
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Table 1. Characteristics of surveyed riparian areas of the middle and lower reaches of the Nakdong River in 2006

small Pass Paved Industrial/ Distance
. Bank Soil | through | road . . Bank | Access
Location Aspect dient | VAT | e | uban | within commercial | Land use | from river coperties|  ibili
g dam facilities 1o bank | PP y
area 100m
. Forest/ o
Hoicheon w 32 Y Shght N N N |farmland/| 80m Artificial/ H
moist Natural
park
Jeokpo Bridge |y 5 N | Slieht )y N N | Famland | 50-70m | Natural | H
(left side) dry
. . restaurant | Farmland/
J eokpo Qndge E 29° N Slight N Y business/ | restaurant | < 1m | Artificial L
(right side) dry .
gas station
Mulgeum w | 1045 | o~ | Slsht oy Y N | Familand| <1m [Arficial) oo,
(Main stream) moist Natural
. . gas station/ o
Maerl E 28.40° N Shght N v factory/ Farmland/| 1m Artificial/ M
(Main stream) moist restaurant Natural
small shop
Yangsan Bridge | v | 35 4 |y | Slisht ]y y o (Rosaionlp bnd| 4om |Arificial| M
(Yangsancheon) dry small shop
South Park E | 2530 | y | Sisht ]y Y N | PO oom [Adifical | H
(Yangsancheon) dry apartment
West Nakdong N | 1040 N extremely v Y N Residential/ <1m Artificial/ M
River wet restaurant Natural

*Y= Yes, N= No, H=(High), M=(Medium), L=(Low)

®

Figure 2. Erosion of riparian banks in the middle and lower reaches of the Nakdong River in 2006 : (a) Jeokpo Bridge and (b)
Mulkum-Yangsancheon
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Figure 3. Physicochemical properties of soils in the riparian areas of the middle and lower reaches of the Nakdong River in 2006 :

(@) pH, (b) CEC (Cation Exchange Capacity), (c) salt concentration, (d) organic matter content, (€)

Folgeh, T} ool e WAHE BEeh AR
oA 2% 3 cmol/kg of5E WA Lekor, %
B30 AU o = 1715TY 39

9] _/;@%317} 39 Hl“di"‘a%

T 84S HolFal gl

¢

N

TN, (f) TP, and (g) soil texture

=

tHFigure 3g). €3] & =7
FHA A HT AE

Wgom qua UES FEsl BAY 202 B
o 7 A9 3}7‘42§ O‘?J“ 7]~—"*°] =2 A
oz % A}
o] FAk —/F—tﬁﬂr
ArstG=t, =



047 71 (189~200)2008. 6. 274 : TPM# ] 21 195

LU APIE - o2 HBH - 0NT / USY B - 5lF KISl 41 SN0l Bt o1 195
Rlo] EAo] ulzsiehe A HelET dubde  off RE F340) wErh Axm Raod g

HEoh ol ool nAASE Bagol 7 %7 Uehdeh AZm WAoo 48 34
Aok QUEAEL W HRE 4 908 A o MR esn sk, ol W ulke
7t ofelflat AE ol el YR AR ongs vled B9l Skl ek A

/\] ‘ﬂE/\l J—E:]Q %‘.-37} ek,
Figure 4= Y574 5 - obF A9 &7
o PHESY F55

7o A%
SES Uehith AEEE A

250

200
€
g
=150
:
£ 100
. I
00 ‘ . . . . .
Hoicheon  Jeokpe Bridge Jeokpo Bridge Jeokpo Bridge Yangsancheon Yangsancheon
(Flooded area) (Farmland) (vangsanBridge) (South Park)
(a)
10
08
[
& 06
5
ﬁ 04
‘E %
% % Z
§ 02 % Z ;
% w o
oo Lz | e 7 . %% 7 . 7
Hoicheon  Jeokpo Bridge Jeckpo Bridge Jeckpo Bridge Yangsancheon Yangsancheon
(Flooded srea) (Farmiand) (YangsanBridge) {South Park)
()
60.0
50.0
E 100
2
,E 30.0
5
E 200
§ o “
ot i
0.0 444 244 444
Hoicheon  Jeokpo Bridge Kpo Bridg 4 g g5
(Flooded srea) (Farmiand)  (Yengsan  (South Fark)
Bridge)

(e)

24} AXg B =70 Ao Zaa

7} the Aejmet vkt

=
AAA T B AL

9 EYRUEE HE £2olgon, it 28
o A9 ofRE AedeN EFe RS oo

2 Uit olo] djg jalo] AFE AoR pE
o} @Ael 2o doket 4R ANAE Z4Al

200 |
-
E
Siso
&
Em.o &
.E 50 I ] [
0.0
woicheon  jeokpo Bridge Jeokpo Bridge Jeckpo Bridge Ysngsancheon Yangsancheon
(Flooded area)  (Farmland) (YangsanBridge) (South Park)
(b)
30.0

Concentration (ppm)
&
o

Hoicheon  Jeokpo Bridge Jeokpo Bridge Jeokpo Bridge Yangsancheon Yengsancheon
(Flooded ares) (Farmland) (YangsanBridge) (South Park)

e
o

F

(d)
120.0
100.0 =
Foo %
5 0o | =
: ]
EJOO =
‘§ 200 _— = =
:w = =

Jeokpo Bridge Jeokpo Bridge Jeokpo Bridge Yangsancheon Yangsancheon
(Flooded area) (Farmiand) (YangsanBridge) (South Park)

0

Figure 4. Heavy metal concentrations of soils in the riparian areas of the middle and lower reaches of the Nakdong River in 2006:

(a) As, (b) Cu, (c) Cd, (d) Pb, (e) Cr, and (f) Zn
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Table 2. Water quality in the middle and lower reaches of the Nakdong river in 2006

Temp DO |Turbidity| Salinity | TDS TSS TN TP COD | BOD

© | P! gD | NTO | (psw) |mg/D) | (mg/D) | (mg/D) | (mg/D) | (mg/D) | (mg/Dy

Hoicheon 25.89 8.05 951 3.60 0.07 0.10 5.92 0.01 0.01 2.60 0.26
Jeokpo Bridge 26.91 7.98 6.28 32.10 0.14 0.21 60.99 1.29 0.21 8.62 3.14

Yangsancheon

. 2424 | 815 936 | 13.05 | 0.13 0.17 4.68 113 0.05 3.41 0.76
(Yangsan Bridge upstream)

Yangsancheon

. 2587 | 836 9.79 6.95 0.12 0.16 | 1208 | 142 0.11 5.23 2.19
(Yangsan Bridge downstream)

Yangsancheon - - - <

(South Park) 22.58 7.25 8.51 3.80 0.11 0.15 6.77 2.11 0.08 3.14 0.74
West Nakdong River |31 30| 549 | 705 | NA | 009 | 013 | 833 | 261 | 010 | 500 | 1.12
(Daedong floodgate)

West Nakdong River(Sinan) | 31.11 | 7.21 4.61 NA 0.09 0.13 | 13.06 | 1.16 0.08 6.18 1.19
West Nakdong River(Suan) | 31.60 | 6.98 | 7.19 | NA | 0.10 | 0.13 | 13.82 | 1.64 | 0.10 | 561 | 142

West Nakdong River
(Abandoned rice paddies)

29.86 | 652 3.09 NA 0.10 0.14 | 11.76 | 1.90 015 | 17.39 | 429
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Figure 5. Heavy metal concentrations of water in the riparian areas of the middle and lower reaches of the Nakdong River in

2006: (a) As, (b) Cu, () Cd, (d) Pb, (¢) Cr, and (f) Zn

o



047 71 (189~200)2008. 6. 274 : TPM# ©] %1 198

E

198  EAZSHE} M7 M 3&

0

Al EA

22 Ao A 1A AlEe E2d&0]
7P =8kt ol shde B4 194 AE9Y
9, 53] 194 A=Y Folol &gt o=
HdEch(Figure 6). stATH Y57 25 ofg]z] <
9 AFAEY 8] o=, ol sigt
oA AL7EA o] A7y 7P A A E ] ARt

fedol AjEoz v gros wuw. of
ejg 2t 94 Aele] Suo] Bhug 4 glo
MY 24| 5T HolZtt 53 W
B4 A o] FUTAOR Y37 o]
S5 - SRAGe] suge 242 B

[¢)
vegetation strip2] EHE7} e o] ZgehS

AR SN A9 SRR 24E F47)

_l

FEdold A=, A
SRR 7 %71] UrEP;k
AAR o|8EX= HAxw
onf FHo] FAAe} *L l E= AlsAld
ol§H= & AR Aol Boldt IH Az
UERT, o= A= 9ol FHef EA|o]
B HeE AR H2A d¥e e

& Agjolet, yiHo] Y57 £F

tu
e
Hz

e

Sitel Site? Site3 Sited Siteb Site6  Site7 Sited Site® Sile 10 Site 11 Site 12
SITE

(a)

Sitel Site? Site3 Siled Site5 Sile8 Site7 Site8 Sile® Sile10 Site 1] Site 12
SITE

(c)

¢
EEs e
gEpgeeg

ElL 1

Sitel  Site? Site3 Sited Site6  Site6  Site?  Site8  Site8  Site 10
SITE

(e)

Site 11 Site 12

P ] oo LEH I r— =) | S
Sitel Site? Site3 Sited SiteS Site§ Site? Site8 Sited Site10 Sitell Site12
SITE

0.0
i -.--l-- L e W
Sitel Sile2 Site3 Sied SiteS Sitef Site7 Sile8 Site9 Sitel0 Sitell Site 12
SITE

(d)

Sitel Sie? Site3 Sited Site§ Site6 Site7 Sited Site® Site10 Site !l Site12
SITE

69]

Figure 6. Life form of riparian vegetation in the middle and lower reaches of the Nakdong River in 2006: (a) phanerophytes, (b)
chamaephytes, (c) hemicryptophytes, (d) cryptophytes, (e) therophytes, and (f) aquatic plants. Site 1(Yangsan
Bridge:Left side), Site 2 (Yangsan Bridge: Right side), Site 3 (Yangsancheon: South park), Site 4 (Jeokpo Bridge: Left
side), Site 5 (Jeokpo Bridge: Right side), Site 6 (Hoicheon: Riverside), Site 7 (Hoicheon: Bank side), Site 8 (Nakdong
River: Maeri), Site 9 (Nakdong River: Mulgeum), Site 10 (Nakdong River: Mulgeum), Site 11 (West Nakdong: Riparian
wetland), Site 12 (Nakdong river: Irrigation canal), Site 13 (West Nakdong: Abandoned rice paddies)
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Figure 7. Characteristics of riparian vegetation in the middle and lower reaches of the Nakdong River in 2006
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