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Assessment of the Wetland Soil Development of Constructed Wetlands using

Soil Properties of a Reference Wetland

Joo Heon Lee*" / Chang Joo Kim*™ / Min Jae Park*™* / Jung Soo Shin*** / Ho Won Jang*+*
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Abstract :

Dae Dong Stream basin has been selected and operated as a representative experimental basin of
UNESCO IHP since year 2007. It is located at Daejeon Metropolitan city, Korea and hydrologic data such as
precipitation, runoff, and water quality have been being collected and provided after establishing the monitoring plan
as an experimental basin for city/disaster prevention. In this study, runoff characteristics for non-point sources of
rainfall-runoff process from urban stream basins were analyzed using the flow and water quality data measured
during the year 2011. As an operation result for the test subjected basin, rating curves at Panam Bridge and at
Chulgap Bridge were prepared, and to compare runoff characteristics of non-point source by precipitation, by
estimating the Event Mean Concentration(EMC) for 10 water quality items, runoff characteristics of non-point source
per different observation points as per the precipitation, antecedent rainfall, and land utilization status were analyzed.

Key words : experimental basin, Event Mean Concentration(EMC), urban river, nonpoint source

.4 = L AEoR Fite] Hn, Ao tE 5
Ao Tl 2 Pyl we ATE 5 )

A2 5o FAF mAse] Adew ddae Aol HAW, MPLPAL] Aol ol
EAGe] EAXGoR B 2 AuEa g = el uge] X419l Adel Bad A4l
W ol Qg shdel £ ogifle] WaEw gl th 53, BN 1@ BErIel 4% 2
oSS eAAE eadort deddn 2 sl HAsE vdeddel U 71 A

Corresponding author : leejh@joongbu.ac.kr

* +

B9 - FRUe A BB 0

o H1E9 - SRS g ERFEG £FRATA M
wex 0|89 - SRS FIhS ERFS} FFFATA AA
wexx Q29 FRUR FANS BRI} FFIATY Al
wexee 319 - S S FARS BT £3RATH MY

- 181 -



—_
= W o
ﬁoﬂaoo_l
B AR N oF %
TEREY o B AT A
gwwaQ%qggﬁgL%%
ATOLW,m_.‘_@ ET-EEMEP@ UW%LTJW =
.fnymﬁa%ﬂéx%@o%% I AL T T
%ﬂ%%@%m%@i%%ﬁ% (1257333
Jﬂﬂ@% o N o s1z LERE o B R T
7%%&2@@@@@&%%@@ ST I 4 TE TRy s
o) Haﬂ_lﬂm.uqﬂ,urio\mlﬂrﬂ&ooﬂnﬁ mﬁﬁemm.ﬂorﬂ m‘mﬁuﬂ_ﬂ,.roﬁm‘u_lE U
\%MH%%E%W%% o B} Bl Mn@oﬂuﬂ@ome %ovEOA._onﬁ &
m%%%@@@ﬂ%mwg%@ B SRR o] RN >
& o m B RSB Ry T E % B D SEgT .
Eooﬁaovaodﬂﬂuxﬂq,mﬂxﬂﬂ_.ﬂ ar mWMm#lx‘_nn__umm ]%m_ﬁﬂﬂuuﬂﬁ .leo
- ro A o 5 M bo o oF Sy R 2l m .ﬁl(mﬁ
%EAL.,ZT.E‘M% 0 _E_ILOE ) I LCMﬂ,LIOt Z_|2U_|ﬂ iy =
%%ﬁovgmo%@ﬁ@o@o&qu B mgzﬂﬂ%s# B o TEE !
T Loudéliozwaﬁ = d wggﬂp&ﬂowﬁx b m o uE
,Haw%w:aw@moﬂ@j S . m@@ﬂ%}am ﬁwwy;ov@ﬂ n
ﬂﬁ%%%ﬂ%%ﬂ%%ﬂﬂ%@ ~  H %%%ﬂ%%wmowﬁwmwjiﬂw >
oﬂoq IOTﬂLl.oJ@uquz] < ~ _ 0 RO, lo#,_@ 7;oo§.,Ao —
J.UE_K OMﬂ;o‘I‘ZI ~ .~ dIGAT,LIJIL I M X
wMz?leaoﬂomﬂmc]MAx&omm_ Zl %WWTuT;o_io_sx%w_.o_uEﬂowMov% N
sEriiails fgBriitziiisies .
v lam - _ o) .
;g 2l : WmWM%m@QWN%mM%mw .
‘_J|‘IH_Ly ~— 2001100 1r;oJ| o q‘mﬁ
e - i o m%@ﬂa@y:i%offovﬂo@w@ov
o= e B o I ol ﬁﬁoa%oﬂotﬁo;ﬂ7
ﬂww%%m %%W@lﬁmﬂ%% E%@WW@LL%M%EM,@
TEZLY S ﬁﬂaﬁwgwﬂm TS iﬂ_ﬁmﬂﬂ.%
T ¥ g o n_rm_uJuLio]ﬁo%J E7 B R e X
= 7%&]% o M T 5 X %_.o,._.oo_uux i el cul =
of ‘mﬂl.b o S T_] H_,mﬂ‘lr X io Ehiu‘léoov
of & B W o ) o Ao Ip Y 3r N oo < B To o XA ﬂTM XV o oF W o- WX
5 Toy© ﬁﬂrurm@ﬁi%ﬂﬂ? <o A L2 o ©E g B R
o ELd g %ﬁ,ovgﬂég_%q{o%%ﬂn q;uﬂ?%m i%y_}lz@,
$ PN @ S B o oo #° owﬂ7ov% imaégﬁ_zgovﬂﬂlg B X i 2
z EA]%Z _%V}ﬂﬁsﬂoioq R = o,MﬂW do ol o z Mﬂ&ogoﬂaau T e
<! ,weﬂﬁm oWA;mowaTL_mwa,ﬂHmﬂﬂﬁmﬂ o M@rﬂo mﬂ%mﬁﬂomwﬂﬁ?qq AT_XW%/I
) I 2ol o B - X E ) P °
coIrEs im?aﬁomg;mw ;Tq}iiai
e ﬂymﬂ;ﬂa %ﬂ%ﬂﬂﬂw_zﬁﬁmim%awmnm Sﬁﬂﬂwq%@%m%%wf%w&#@m
SR = ai_1u0401m1 wssv;}ﬂu<uov% e
& mewbr%m&&%ﬁufﬂﬁmﬁ%wﬁzx]u%mh %mﬂ%u%M%W%ﬂocmxmmﬂwwwwnn
n g, S o = ! L 1ﬂa,m| @geémaﬂ < = o mﬂ
- quw%mm%Q%W@@mwai%um %a%@@iﬁﬂ%%m%m%%mw
% _.E_ZT.EA yu.uOL_.o:iﬂ‘% ‘AOMTAL‘@O;OWF HW ﬂhﬁﬁbﬂrzT7ﬁ0&ME@E‘wl nﬂ\‘w
0 o] 9 o 7 w o o Ho o] N il o) ur 99} Fo Wo% B 3% T/ o) X ..w_n T T N of Po i UU zT‘Mﬂu
_H_EH_vOHJJIJio]MU/_%LfSMﬂ Heoﬁ‘ﬂlﬂ%dhﬂeqciwyﬂu%a_zﬁWT _ELLdJM_ndﬁoTll
N /M ,m.LRM oOovﬂﬂT]mm]M_ﬂﬁoj.éuMEL\:._.,:@o7omﬂ¢|ﬂuonﬂﬂo7
oA S mo_fur9mozax T iy %vﬂEﬂolﬂﬁmu e
7(agiowﬁf_e o TR Ptﬁg_zioﬂq_% oy
uxmu@aﬂ%ﬂi%&mm%%wﬂmu g & mﬂA_dmo
TRaTE ﬂ.%m@gmamlﬂr.%mw%%%ov
H%%W(Eﬁﬂu%@ﬁ7ot,mumd/me
x_%,zg]]oﬂqo;_i@uiojldl
= o N o o,ﬁ%O,A_Lou
#OL‘IK _AUZ,I#
U\%DM%&!H_I
‘m._IHT_

- 182 -



EYHET(US. Soil Conservation  Service,
SCS)eNA AAIBH= 4709] G284 EY(Type
A B, C, D)2o& &73dte] YeERSITE EFe] A
HHARl AAE Tl il owiet #Ee
Type A, B2l E¥go] oF 93%Z 2Xstar Q=
Ao et EXol&k= ok, A, 574

Legend

@ ::: &4 Type B
@ ;_: g 3 b 03 Wm L | TypeC
® 7 e I o

Fig. 1. Basin Map of Dae Fig. 2. Hydrologic Soil Group
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Fig. 3. Land Use Map
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Table 1. Locations of Precipitation and Water Level Gauging Stations
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Measurement Starting
Station Code Gauging Station Longitude Latitude date of
Type .
Observation
Pan Am| - | ‘er | Compact Pan AmDong=Gu, 117 o7 47 | 36-19-05 | 2008-06-26
level Bubble Sensor Daejeon
3000645 | \ater | Radar level SoJe. Dong=Gu. 1197 o5 18 | 36-20-06 | 2008-11-30
Cheol level measurement Daejeon
Gap Dong-
- rainfall | Flip Bucket SoJe, Dong=Gu. 1107 o5 1 | 36-20-06 | 2008-11-30
Daejeon
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Fig. 5. Rating Curves for Pan Am and Cheol Gap Water Level Gauging Station (2011)
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Table. 2. Stage—Discharge Relationship for Each Gauging Station (2011)

Station Stage (m) Ratings Curve Remark
Pan Am 0.10 =h = 0.23 Q= 56303 X (h - 0.100)**" Low Flow
Bridge 023 <h < 1.06 Q= 21136 X (h + 0.030*™ High Flow
0.10 < h < 0.46 Q= 33.605 X (h - 0.100)*" 1/01~6/23
Low Flow
0.10 < h < 040 Q = 471.628 X (' h - 0.100)*% 6/24~7/10
Low Flow
040 <h < 1.24 Q= 70.682 x (h - 0.200)"% 6/24~7/10
Cheol Gap High Flow
Bridge - -
0.10 £ h < 0.38 Q= 22532 % (h - Olloo)l.a/s 7/11~12/31
Low Flow
0.38 <h < 0.68 Q = 102599 X ( h - 0.160)%% 7/1.1~12/81
High Flow
0.68 < h < 1.26 Q= 47.797 X (h - 0.008)%%° 7/1.1~12/31
High Flow

ojmf, AT B T 2011d 8¢ 17
A olm witiR 7947 At W g™
THEE 20119 9¥9 299 E92 AL
frEEo] ¢ 20119 89 19 wAy

Table. 3. Rainfall and Discharge for each Flood Event

Rainfall of Antecedent Precipitation (mm) Total Runoff (m?/sec)

Event Date Event date = o = = = = =
() day | days | days | days | days | days | days Total Pan Am | Cheol Gap
2011. 8. 01 60 8 2 2 0 31 0 16 59 94.63 580.72
2011. 8. 17 34 37 0 5 0 32 12 97 183 55.17 462.46
2011. 9. 29 11 0 0 0 0 0 0 0 0 1.90 59.00
4.3 EMC A ~6.42mg/L, SS 0.50~9.08mg/L, DO 4.41~
11.27mg/L, T-N 1.19~4.67mg/L, T-P 0.23~
AME ST WANe vEeR ek 0.93mg/L, NOoN 0.81~1.37mg/L, NOsN 0.86
2 AFWA A ] FFES o-85te], Table. ~2.20mg/L, NH3-N 0.00~6.19mg/Le] ¥9=
4= ok AR R AgE AMe] FARN 4 zhe Ao ehka, dgha A%S BOD 141
3 9 FHEY RS o)gdte] T 9ARRE, ~1.85mg/L, COD 1.83~11.76mg/L, SS 0.54~
AgEH EMC 4Hd4dzo|t}t. Table. 49 20| 6.23mg/L,, DO 2.31~4.31mg/L, T-N 0.02~

el A3 BOD 2.70~7.07mg/L, COD 1.58

3.16mg/L, T-P 0.20~0.36mg/L, NOz:N 0.79~
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1.49mg/L, NO3N 0.89~3.91mg/L, NH3-N 0.00
~3.10mg/Le] WS 2t o= el
&%, 5% 2 EMC =4 2%= 1A H
2011, 9. 29 39 A= EMC #ke] =
Al Yelsten, oj9} 7+ d42 Table 39
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Table. 4. EMC at Pan Am Bridge and Cheol Gap Bridge

(Unit : mg/L)
Station Event Date BOD COD SS DO T-N T=P NO2N NOsN NH3-N
2011. 8. 01 | 2.70 | 1.58 | 050 | 5.88 | 1.19 | 0.23 | 0.81 1.59 0.01
Pan Am- oo "g 17 | 318 | 436 | 908 | 441 | 325 | 028 | 1.37 2.20 0.00
Bridge
2011. 9. 29 | 7.07 | 642 | 2.09 | 11.27 | 4.67 | 0.93 | 0.81 0.86 6.19
2011. 8. 01 | 141 | 1.83 | 0.54 | 4.31 | 0.02 | 020 | 0.79 0.89 0.04
Cheol Gap o1y g 17| 1.85 | 6.0 | 6.23 | 231 | 272 | 028 | 140 2.13 0.00
Bridge
2011. 9. 29 | 157 | 11.76 | 3.82 | 3.37 | 3.16 | 0.36 | 1.49 3.91 3.10
2011 8¢ 1 &9+ F 60 mme] %7 9 53], 8¢ 19 &9+ Adwrt 7h 2 45
AR B9 A &E Qo FH A 6. 7mm/hr ol = Batal 99 299 w9 H|ake] EMC7}h
= YERstth Fig. 6°] Hydro-polluto graphs X A AgES o, o]e} e A= FHolA
A =W, ek A3 9 FHzka 2 -l A BOD, HRASE A 8790 oet Anpls & 4 ik
COD, DO, T-P, NO;N @5 5ol #F&%2] o5t Fig 2 & Fig 30 uvehd f+2] EAo] 84|
¥} n5egk ko yeRgton, WhiE NH;-N& S B oo, 9kl R A9 i A 4
Bo] f& x4 =2 AR YEikhoy Azt PAA o2 T F FAAE Fate] F<
7Aatgtel wEld aEE Aoz ASHTH e o] uiititolw, A AHoR f]
2011 8Y 17¢L SAYY, 26mme] A7) 7 T AFE O didA BAS BEshke e
ARE BQE AgRo), B AEE 3 72mm/hr e 2 052 s ok Betme ARw A
Wt Fig. 7¢Hydro—polluto graphE ¥A =9, AN FEHE FETY LA9ED EAS 243t
bl A 9 Hzkal Ael|A] SS A Fol fET of By oh32 2l

o F} st Adeko s vERten, WHE T-N,
BOD, T-P &&0] f%& 270l & vEhdon) A7t
o] Z33le] whh 7asE Aow ASHITk
2011 99 2098 =S4

7} 6hr B9t AEHHoz yglon, FAAAE
1.83 mm/hr YERsT) Fig. 8¢ Hydro—polluto
graphs HA W, et X4 @ AFw AH
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Ao s Yelyton, w2 T-P, NO3N @50l
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