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ABSTRACT: Naeseong Stream is a sand-bed river that flows through the northern area of Gyeongbuk province. It is
characterized by dynamic sandy bedforms developed in response to the seasonal hydrological fluctuation and by its unique
riverine landscape called “white river.” However, changes including construction of Yeongju Dam from 2010 and the
extensive vegetation establishment around 2015 occurred along the Naeseong Stream. This paper aims to analyze climate,
hydrology, and water quality as factors and to examine the possibility of channel changes accordingly. The second least
precipitation during the last 60 years happened in 2015, which led to the lowest peak discharge in 50 years. The sediment
characteristics of Naeseong Stream were not significantly different along the upstream and downstream reaches, but it was
confirmed that annual minimum water level of the stream decreased continuously regardless of the dam construction. This
suggests that intermittent drought and change in water quality are likely to provide favorable conditions for riparian
vegetation establishment and the resulting physical changes have affected riverbed degradation. Therefore, it is necessary to
conduct diversified monitoring in connection with river vegetation change in order to analyze the causes of river changes.
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o] Al EA o & &4 A It} (Gumnell and Petts
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Fig. 1. Watershed and study reach of the Naeseong
Stream.
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Table 1. List of weather and rain observation stations. Abbreviations of KMA, NRFCO, KWT and KRCC indicate Korea
Meteorological Agency, The Nakdong River Flood Control Office, K-water and Korea Rural Community Corporation,

respectively
Authority Station Type HITED Longitude| Latitude Watershed il o Data source
(m) record
Yeoungju (272) | Weather | 211 |128.51681|36.87188 Seocheon 1973~ www.weather.go.kr
Isan (837) sz\"j‘ys‘?r 189 [128.6429036.82680|  Seocheon 1993~ ”
KMA Buseok (814) ” 300 |128.66110|36.97920 | Nakwhamcheon | 1991~ ”
Bongwhaeup (835) ” 301 |128.75346| 36.87013 | Naeseongcheon | 1993~ ”
Yecheon (815) ” 101 |128.46440| 36.66002 Hancheon 1991~ ”
Dongno (838) ” 450 [128.27070|36.79050| Geumcheon 1993~ ”
Yeoungju Rain | 150 (128.6225036.82808| Seocheon | 'Jort"" |wwnakdongriver.gokr
Huibang ” 800 |[128.45889| 36.91389 Seocheon 1984~ ”
Buseok ” 370 |128.65333|36.97556 | Nakwhamcheon | 1961~ ”
NRFCO | Punggi ” 210 |[128.52611|36.86861 Seocheon 1998~ ”
Bongwha ” 190 [128.74278|36.89278 | Naeseongcheon | 1998~ ”
Dongno1 ” 340 [128.31806|36.77361| Geumcheon 1962~ ”
Dongno2 ” 350 [128.33917|36.70417| Geumcheon 1988~ ”
Wolpo ” 85 [128.48972| 36.61667 | Naeseongcheon | 1996~ ”
KWT Yeongjudam ” 195 |128.65528| 36.72667 | Naeseongcheon | 2015~ WWw.wamis.go.kr
KRCC | Gyeongcheondam ” 229 [128.31401|36.87188| Geumcheon 1988~ ”
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Fig. 2. Mean air temperature of April to June and annual
precipitation at Yeongju weather station. Thick blue line
and thick dashed line indicates 3-year moving average
of temperature and precipitation, respectively. (Data
source: www.weather.go.kr).
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Fig. 3. Daily water level at Yecheongun (Gopyeonggyo) station during 1969 to 2018 with discharge measurements
of 1982 to 2016. (Data source: www.wamis.go.kr, www.hrfco.go.kr).
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Table 2. List of hydrological gauging stations. Abbreviations of NRFCO, KWT and KICT represent The Nakdong River
Flood Control Office, K-water and Korea Institute of Civil Engineering and Building Technology (this study), respectively

Reference Tvoe of Period of Time
Authority Station Longitude | Latitude | altitude );z es record spacing| Remark (Data source
(m) gaug (Hourly data) | (min)
Yecheongun | 45g 31044 | 36.58361 | 52.804 | Float | 2007-01-26~ | 10 www.nakdo
(Hoiryonggyo) ngriver.go.kr
Yecheongun , 1971-01-01 ,
Sinoumriy | 128:34833| 36.58417 | 60.428 (1980.0701)~| 10
Yecheongun , 1969-01-01 ,
(Gopysongaye) | 12848778 36.61944 | 78.177 (1982.06.01)-| 10
Yecheongun | 15g 51633 | 36.66972 | 85.712 + | 2008-01-01~ | 10 ’
(Mihogyo)
Yeongjusi , - ”
(Seohtapgyo) | 128-59972| 36.71667 | 100856 2008-01-01 10
NRFCO 1971-06-26
Songriwon | 128.68667 | 36.73556 | 134.269 * |eeaoon-| 1 ”
Bongwhagun | 158 73550 | 36.88861 | 184.120 ” 2009-01-01~ | 10 ”
(Bongwhadaegyo
Yeongusi | 455 62111 | 36.75222 | 118.601 ’ 2007-01-26~ | 10 ”
(Wolhogyo)
Yecheongun , 1963-01-01 ,
(Yoshoongyo) | 123-44861| 36.65056 | 81.087 (1983.06.01)~| 10
Yecheongun , 1968-01-01 ,
(Sanyangayo) | 123:26083| 3661139 | 67.990 (1981.06:01)~| 10
Sinamgyo | 128.68722| 36.85278 | 164.072 | Radar | 2015-09-01~| 10 Wvég’vfrm's
Yeonggu 128.70028 | 36.78444 - ” 2014-12-01~ | 10 ”
KWT sand dam
Yeongju Float+ - ,
b 128.65667 | 36.72194 - Prosaure | 2016-07-01 10
Mirim 128.64528 | 36.71833 | 118.890 | Radar |2014-12-01~| 10 ”
Mirim 128.64400 | 36.72080 | 116.198 Prgjgg{:* 2013-06-27~ | 10 | closed | This study
Yonghyeol | 128.63800 | 36.73020 | 112.249 | Pressure | 2013-03-28~ | 10 ”
Yonghyeol- , _ ,
ground - - - 2014-06-18 60 closed
Sudori 128.61800 | 36.73100 | 108.935 Prgjgg{:* 2013-06-27~ | 10 ”
KICT
Gopyeong- ; ; ; » | 20140617~ | 60 | closed .
ground
Sangwol- | 455 33000 | 36.57610 | 57.288 ’ 2010-08-25~ | 60 ”
ground (left)
Sangwol (right) |128.33700 | 36.57920 | 58.940 ” 2010-08-25~ | 60 ”
Hoiryong | 128.31600 | 36.57470 | 56.287 P"Belfts)glr:* 2012-11-23~ | 10 ”
s 22 A R 1987, 1988, 1999, 2002 5 == osko (980 HHE ZAE]y| A|&belLd], 71
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Table 3. Comparison of calculated flood discharges
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. Recurrence interval or frequency (year)
Item Basis Method
1 1.5 2 5 10 20 50 100
Daily Gringorten 312 533 690 | 1,189 | 1,567 | 1,945 | 2,445 | 2,823
Ths stud discharge Weibull 281 521 692 | 1,235 | 1,647 | 2,058 | 2,602 | 3,013
is stu
y Hourly Gringorten 399 780 | 1,051 | 1,912 | 2,564 | 3,216 | 4,077 | 4,729
discharge Weibull 337 757 | 1,056 | 2,006 | 2,726 | 3,445 | 4,395 | 5,115
Synthetic unit

year 1984 - - - - - - 2,544 | 2,929

River basic hydrograph
plan year 2001 | NRCS method - - - - - - 3,020 | 3,420
year 2013 Clark method 938* |1,198* |1,382* |1,969* |2,412* | 2,860 | 3,440 | 3,885

* indicates extrapolated value using the 20 to 200 year frequency discharges. (Data source: MC (1984), MCT (2001), MLIT (2013))
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Fig. 4. Water level record at Sangwol gauging stations during 2010 to 2018.
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Fig. 5. Water level record at the Yonghyeol gauging station during 2013 to 2018 and its discharge measurements.

) A4 (Fig. 3 32) i vp7 A = H A== H
shgetal ek W& 7t 5 7P 2 =201
gl )| 23] of| A 7ES WFH3aL 201186
592 78S 2 m 7 YRsk= 57U e
, HEeeFo & 1,944 m/s (Y aok FmE 1,122
s)E 712319k 18y 20128 el = ST} 2

, 20153 0] AT 7 ”-1‘21‘:}- i R

é)ﬁ_‘.oﬂ

ol
[\o]

%2 B
lo

Al % o] Z7Fsko] 20163} 2018 A0 FE & de=
Tk AT

Am R F7 A 0 2 dYsEIA e, Ao
et F9] st oha IRtk 53] G Ak

ol Y1A1et 82 2133t A 3o SRk - A3k A<l
e 2149 giu|7E vl st £ 2159
2018\ ¥ =91=2016 A o} H-2 WH, S2re2) 4]
HE 20184 51712016180} 45| o of2fa

ol Wi 4 feist A
kol g xur qwzq in_h

. = T o
Wizl A @1 87 S km oofl F=8 A7l
HHo] gtz gFre) 24w Qg sl i

HE A aH 918 Bk glom, 449l
TR G 2L UA T S-f% WA
esto] i RS AR Sk S 2 W A
31, v, 8 A8 SolA1 313 At on, 57
3 H9IE 09 183.1 mYse|ck 2015 7kA] = )
317 01 AYS FHOE §F SHL AN
LUl AR R 2R FARE <Io) 63 A

J

oz AT WA AME AL 7
fle AR Al AF 3 S74o] Lsie) wet
412016 T4 fr A1 A shR-e] o]
A 248 GeFol A A Bt Ft o] Azt o A 24
o RS W gho & =419t

Fig.5=8¢ XW—J & et o-w 8
ol-g5to] Akt AA D = Aol Al P
SAF 3ol whet Al 71&‘ S0 (ot A= hact
2013 - 201597HA) = T4 Bl Y & Z47} 551819 1,
2016 o] F-2= WA o] MARZ I S S R
7} o] Rk o2 W= 3 W QISich WS
912 W #4291 2017 A7) sHF8)aL 9e-S o
= QAL o= thE A1 9] 2| A9 Hsfel 3]st 3}
& A S HolEt) e 73‘ 2

o

i

J

}11

4>
-\‘3 Jo
Jo
off

o= 34271 glglom, 20179 9] A9

Lol A Hojl gt iR 2 40| FFS HSS Y
4= 9t} sHA|9E 2018 9] 7--ofl= W= 2 o] o]
S x| 2] kAL vhARE S &2 §-2E 5| itk

Table 4=-88 |3 o] A AF TS Lye)
ull Zlo|ch 201614 9] H 7R 249.4 m¥/so|H, 7
o] 212201592] 7 5.2 m/sol| B}t



30 C. Lee et al. / Ecology and Resilient Infrastructure (2019) 6(1): 23-33

Table 4. 10-minute peak water level and discharge at the Yonghyeol and Mirim stations

Peak water level (m) Peak discharge (m%s)
Year Time Yonghyeol Mirim
Yonghyeol Mirim
Instrument Elevation Instrument Elevation
2013 2013-06-19 00:50 2.329 115.037 182.3
2014 2014-08-21 06:00 2.232 114.940 2.449 118.656 164.7 164.5
2015 2015-06-27 07:10 0.625 113.333 0.568 116.775 5.2
2016 2016-07-07 09:30 3.081 115.330 2494
2017 2017-08-21 17:50 1.449 113.698 36.7
2018 2018-09-04 19:10 2.891 115.140 212.3

Table 5. List of water quality observation points. Abbreviations of DEO, NRWEI and GBP represent Daegu Environmental
Office, Nakdong River Water Environment Institute and Gyeongsanbuk Provionce, respectively

Authority Observation point Longitude Latitude Period of record Data source
(Gﬁzszggggggeﬂ’gp) 128.48831 36.61934 1995-01-01~ | water.nier.go.kr
DEO Naeseongcheon2 128.41795 36.60002 1989-01-01~ ’
(Gyeongjingyo, 2GJ)
'(\'“jﬁisrﬁgggdﬁ\;’;‘)‘ 128.64568 36.71915 1992-01-01~ ,
’\éaese‘.’”g‘:h%g?gj 128.30536 36.58726 2002-01-01~ ’
NRWE (Seongjeogyo, )
NaeseongcheonS 128.60031 36.71577 2002-01-01~ ,
(Seoktapgyo, 5MR) ) )
GBP Yeongjuseocheon2 128.62922 36.73658 2002-01-01~ ,
(stream terminus, SC)
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Fig. 7. Temporal change of six water quality indicators in Naeseong stream during 1989 to 2018. Abbreviation of 1GP
to SC corresponds to observation points in Table 5. (Data source: http://water.nier.go.kr).
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