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Abstract

The purpose of this study is to analysis pollutant loading of upper Nakdong River basin
according to the variation of discharge. The correlation between discharge and pollutant
concentration and between discharge and pollutant loading were analyzed by statistical
method, respectively. Regression equation of pollutant loading and discharge was represented
as L = qu in which L = pollutant loading(kg/day), and b = regression coefficients, and Q =
discharge(mB/ day). The correlation coefficient of study area was in range of 0.8428 to 0.9935.
The SS was the highest b value 1.2856~1.7730 among water quality parameters because the
pollutant loading of SS was much affected by flow. Additionally, the applicability of the
regression equations was verified by comparing predicted results with observed value. The
correlation coefficient of verification was in range of 0.8983 to 0.9987 and NSEC was in range of
0.7018 to 0.9960. Therefore the pollutant loading was good correlated with discharge. The main
result will be used as basic data for water quality management and design of environment

fundamental facilities.

Keywords : Discharge, Pollutant Loading, Stochastic Analysis, Nakdong River Basin

Corresponding Author: Choi, Seung Yong, Principal Researcher, National Institute for Disaster Prevention. Seoul. 121-719, Korea,
mail : ecofriend@korea kr



834  EIZEIL M20H M 6=

o]
Wk RIS S H2He| FAT AOR B
el £ 4 9RE O 2 @yuee
oA 4t Sl SHEAE,
Apos ST 27 slon, B
o FYBHAFAANAE SRS Ao 5
sHel 28 A, B, oS et e o
o) welw girk. 3 e A} Bl e
AR 7153} FBOR B waksT A
A, 3 £ o5 TR e Qo b
2 vee] SRS oZ a7 S TS
Ao} flEAR, SANEAR Y] B
stk ololl @A /1439 TR R
HSPF 9 n8< o] §3to] 19| 3 1 420]
2475 44ste] EFDC B39 UARE B8
o 33 £3 A28 YLD WA
234 QoA ofe] Bel
i E—a—é% o gsto] SHHS| 4 R £HEEY of
= AR Y DL ofFA g Aot At
AR 49 Be)H BYoE HIstel AR
B2 W B dZel el Azt e A
o1l ol ofel & AelE 3t 2%
£ AZARE /N0 FAHC YHOR 4a

Colston(1974)& =AIA S ¢ ofg] Ex|o]gH 4
ool sl Al =T +AS 2HEA 5t
T AFAEA ST ol 89 A
A AE Agrstgict. Ken and Bruce(1988)2
Burnaby oA 7499} SAER 3eE2 9

oo 4> o
o2 -z

ol
i)

al.(2003)< Yiluo 74l f+¥3} BOD, DO
A 248t Ao S =30 $AA
S AFEsHY Naeem and Mansoor (2008
7|28 Lyari 7 904 &2 - gfst& 9l
TEeg 085t '}Fé‘é A&ske At
¥oH Lianging et al.(2010) SAA
2 Huai 78] 4+4& of| &3}l Risk &4
v} Qlet,
ol A= LAFL 5(2000)0] F7HH 99
A Y%, FHoA fEEF QARstY] A
AE A8kl e, ATt 5(2000) w744
o) 4] Tor%%h’ﬂL 3?3—‘7'—3}%]:94 &

N

\./_.

i' > orfo oE ox o

O
-

(HA )
1o

<
T

3
'
30

AN
A5
T
H
[}
P
T ©o

=
=
Ql
KN

=

rsi' lo

o,

A

=

l‘otl

SO
{0 :to

1Jr = °ﬁ‘°ﬂ*1% oA

Aot U5 BRAATLY 8Y AZARS
AgehL, FE EAl G B 9lst
A, e wehe Aestol



d0
19
2
>
1o
30
o
r§
Ofn
2

835

2
P e Hes,

5 TR T Lkm Aolth ¥ S
AR A5 A S TPt (=He

=3

FAsEARE AP &
Hl(http://water.nier.go.kr/smat)
oA 2004 8URE 20119 6°7HA| Q) AR S &

Sate] BAstlon], G SAEE e d

o
t
>
[>

of 48 ARWE ABIHAT, FEFT B
A $4% 445 EE BOD, COD, TOC, TN,

FASEARE olgigon, F
Ae] T ARUAZ BAsHE AHgste
2320 243 25%9] ARE A W5

Ak,
9 BRI A & 258709 ARE 28T 5
glon o]F 657 AEE AZo A&,

TOCY| #-¢ 20074 3¥HE SH=o] F 19174
A4RZE 20109 THRE 487) ARE HAZol L&
stelch md AN AL 230709 ARE HESIYC
o 58705 AZol A8, TOC AtEE &
164702 41708 AZo) A3t YA BAALS
25371 AHaF 645 ATl AREEIGAL, TOC A=
= 1857 & 4THE HSol 283kt 37 AX
e & 22670 ARE FH5St] 5T ARE HE
o ARg3IY o, TOC AR = 1647 5 415 AZE
off &g-3k4ict.

o

Ak s



836

It ®20H N 63

40 T 500 30 05
— TOC
— TN
= 30 4 400 - 1 04
H 3 20 !
£ 300 3 E 03 %
§ 20 £ g E;
g 200 3 '3_ " J oz
m 10 -
100 " 01
o Loaks ,_\,‘/\,,.,_(,mh».,,_,-Nw\‘fnV-J\/\m__,}«.._,,«,«-‘,E-,\r«ﬁ'm‘\,,,“:ﬁ\«}il-ﬁ,,s.-w: 0 0 : ; 0
04/09 05/05 06/02 0810 O07/06 0802 08/10 09/07 10/03 10M1 11/07 04/09 05/05 06/02 06/10 07/06 08/02 08/10 09/07 10/03 10M1 1107
DATE(year/imonth) DATE(year/month)
(2) BOD, COD, SS(§HHB) (b) TOC, TN, TP(HHHB)
40 + 500 16 r 04
BOD —— TOC
—_— — TN
% 30 P - % 12 0.3
00T £ =y
g 20 é E’ 8 02 E
e 2009 g &
g 10 4 8 4 L 01
100
o e e i AN AT | 0 0 . ; . . - : . . - Lo
04/09 05/05 06/02 06/10 07/06 08/02 08/10 09407 1003 10111 1107 04/08 05/05 06/02 06/10 07/06 08/02 08/10 09/07 10/03 10M1 11407
DATE(year/month) DATE(year/month)
(c) BOD, COD, SS(1]ZHA) (d) TOC, TN, TP(7] HA)
25 - 800 20 05
BOD TOC
2 | 18— IE 0.4
E 15 e 3 é 12 | 03 3
8 E| |F | £
;’. 4o 2 g e 02 &
200
=4
2 A 4] b ot
o Lo NS ol T v 1] o T bl o L ) ) ) ) : ” . . Lo
04/09 05/05 06/02 0610 07/06 08/02 08/10 09/07 10/03 1011 11/07 04/09 05/05 06/02 06/10 07/06 08/02 08/10 09/07 10/03 10M1 11/07
DATE(year/month) DATE(year/month)
(e) BOD, COD, SS(YJAB) (H TOC, TN, TP(LHAIB)
16 300 10 04
BOD — TOC
— cop g{[— ™ |
=124 & ™ F03
E) 200 __ 3 ! -
g’ 3 E® 3
8 81 £ 'E roz g
g wd | |8 ¢
g 4 L Lo
2
0= , - e : - +o 0 -~ v v v v T : . : +0
04/09 05/05 06/02 06/10 07/06 08/02 08/10 0807 10/03 10M1 11/07 04/09 05/05 06/02 06/10 07/06 08/02 08/10 08/07 10/03 10/11 11/07
DATE(year/month) DATE(year/month)
(g) BOD, COD, SS(%7+A) (h) TOC, TN, TP(FZFA)
a7 2. REE 2TsE0 Hal
H 1. o BXIE REFT 2=k SAEE 4|
T & ¥ cms) | BOD(mg/L) | COD(mg/L) | TOC(mg/L) | TN(mg/L) | TP(mg/L) SS(mg/L)
Bt 19.719 0.985 4.903 3.686 1.944 0.029 10.022
AL 65.738 0.617 2.730 2.161 0.643 0.036 31.385
HIf A 2 7.441 4,753 7.674 8.440 1.295 6.407 10.138




BT - 31101 - 548 / US2 48 ROIMS SIS S 40 SN Y 837
2. 0 AXIE =2 2g9520| SAEN EMX|
T & fd(cms) | BOD(ng/L) | COD(mg/L) | TOCmg/L) | TN(mg/L) | TP(mg/L) SS(mg/L)
Bt 6.654 1.157 3.897 2.896 2.911 0.030 7.671
A} 35.144 0.599 2.708 1.632 1.177 0.034 30.052
H| i = 10.572 1.372 6.390 2.197 0.345 4.172 12.805
LY BXIN REZ L8sTo| SAEHKN EMX|
T = ¥ (cms) | BOD(mg/L) | COD(mg/L) | TOC(mg/L) | TN(mg/L) | TP(mg/L) SS(mg/L)
Bt 33.988 0.852 3.029 2.095 3.495 0.089 23.299
EFHEA} 82.856 0.948 2.579 2.015 0.747 0.061 60.409
H| A = 5.092 4.818 3.808 4.175 0.075 3.315 5.877
B4, ¥Y AR a2 29559 SASK ENX|
= 7 (cms) | BOD(mg/L) | COD(mg/L) | TOC(mg/L) | TN(mg/L) | TP(mg/L) SS(mg/L)
Bt 14.100 1.603 3.604 2.467 2.054 0.049 7.253
xR} 35.582 0.941 1.309 0.953 0.705 0.035 22.407
H Y = 6.238 1.544 2.127 2.047 1.063 4.737 9.779
o, U4 BAAo] Hat 33.988cmsE WS S RicRulss
Ve AL, | AR o] Ht 6.654cmsE 7HY A
& &2rs Uehhgith BODY 49 njd Ax ATt 2. FEYN ATt M 2M
F7 AR 9] Htol 47 1,157, 1.603mg/LE HE PAR A IR LR B NP PR DS RN R RS K

H BAH T U BRG] B+ 0.985, 0.852mg/L
Hot =A Uepgtov a4 A BE 3ead 5 - st
Foll vleiA = Fagt =4S vehdaL gick COD
o TOCO A $-o+= ¥ BA PO H
4,903mg/Le} 3.686mg/L= T X] AE Hr}p =
A et ew, WA BAKol AY et B+
3.029mg/Le} 2.095mg/LE Yebgth TNZ TP
of Aol WA BAAY HAo|
3.495mg/Le}t 0.089mg/LE 7V =7 Yelge
o 9hH BAIYo] AlY ¥t AEE Holw Zhz)
o] Hito] 1.944mg/Le} 0.029mg/LE Yebyth
SS| A& t A BF R o] & o |
3 v, YA BRI Htol 23.299mg/L
2 OE AH¥E Bt =4 depsith

478 AR FARA A Z57) ko] 7
3] Z7¥sFH A COD, TOC, SS9 H=% §4 3]
7Vobe A3E Uehfiglen, BOD, TN, TP
T TRt Aiks 7HAAE oy g B

ol g A7|ef F47]o 3tEE ks

211— 211—

Mo X off ofN I

Fll‘

=]

wefepstel BAAE T3 o]
a5, ©QReH0e] logE Hofel 2ol
23

Asal, =000 logE Fsto] Foll Hix|sto] o
& A1 (D3 2ol ek % Glk,
logL=a -logQ+b
Z10, . 0" (1

9] 412 Huber and Barnwell(1988)°] A|¢tat

o JRsE GEFI BAE HIT 4 (2
22 ot

L=,0" ©)
7)1, L gog st (kg/day), 0= G&F
(m’/day), a, b= 3| HAS=0| T},



838  EAYYI} M20H M6z

TOC 588 (kg dary)
EEN

i

iii

s
Fem/day)

55 581 @ (ko/day)

RN

(e) TP

I3 3. Bt BRI REN Sl A=

M e timiden
(c) TOC

O 4. oI AXIE REZ 2ERs

A% o 714 SE RSt} Pelo] ol A
Zeo]n], b= F71419] 712712 olu]s}e] p7} 1meh
a9 42 Z710 S ogRsiee] 43
7ok B4S trehla, pglo] 1Tk Hom 4
SE7L $E% WA wesA o Aow

(e) TP

S Al Ssok e AR BAL pgtol
2 A% e, 84 22U pgtol 18k 2
Ak 152500 QloiA] §E% W] o3 S A
o wiap} Ao o AR AEL 5, 2000),

3 AToIA] Slo] BALE ol gte] Thapx el




(e) TP

a3 5. WY BRI REZ0 2o gAsM

(e) TP

J3 6. Y AXY FEZT 2R s

BOD, COD, TOC, TN, TP, SS9 gt=-Eof tjs}o]
FEFYL LARSFLY HAE 1F 3~6, i*
5~8of Yepfi it

FEFI ARk A4t v BA
Aol A9 0.9691~0.99352 =4 yelgow

TOCY “aA7F 7V A Uebdtt, o3l A%
A9] 749 0.9347~0.9858% COD7} 7H4 =4 Y
EREaL, WA BRI 0.9062~0.97942 TNo] 7}
2 =7 Uekhgth 97 AR 0.8428~0.9647
2 o E AR WA Yepgon] TNo| 7H




H 5. Ui BXE REFU @Y FolE 2HAA
g = A 4] A 4
BOD 1=(7.9812E-04)Q" " 09691
CoD L=(1.4708E-03)Q" ™ 0.9921
TOC L~(1.0821E-03)Q" " 0.9935
N L=(1.0272E-03)Q" " 0.9885
TP L~(1.1159E-06)Q" 09718
$S 1~(9.2670E-05)Q"*** 09695
H 6. O AXI™ SE2n 25 s12E 2AlA
5 A4 BEAT
BOD L=(7.0090E-09)Q" **” 0.9520
coD 1=(5.2834E-04)Q 1 1% 0.9858
TOC 1~(3.7297E-06)Q" 7" 0.9834
TN L=(6.4006E-0H)Q" "™ 0.9754
P 1=(7.9594E-07)Q 0.9556
s 1~(9.5723E-05)Q" 1% 0.9347
H7. WY BRI fE3nt 2EL sl 2l
e A4 AT
BOD L~(4.9055E-05)Q" "™ 0.9062
CoD L~(3.9866E-05)Q" 0.9658
TOC 1~(2.2686E-05)Q" " 0.9560
™ L=(6.6281E-03)Q" "% 0.9794
TP L=(1.7644E-06)Q" % 09755
ss L=(1.7374E-07)Q" " 09114
H 8. L AKX RE2ut a2l 2AlA
T % a4 FeAS
BOD L~(1.8542E-02)Q"*"% 0.8556
coD 1-(9.1731E-03)Q" "% 0.9564
TOC 1=(8.4131E-03)Q"""2% 0.9498
N L=(6.4482E-0)Q" ™ 0.9647
P 1=(9.1417E-05)Q" % 0.8941
$S L~(8.4825E-05)Q ™ 0.8428
E2 AASE Uerich $19] AdASE vig e
2 ANEEY fEF e gRslEe] g4 g
gt 2o s AnEn A 4] 284S wrts)]
ato] o Ao thg Aol 71&stact,
FAYEY Ao 2718 vasjEy vh B
A Zo)A BOD, COD, TOC, TNS 1 249 &

7HA 3L, TP9F SS&= 247} 1.23963} 1.32482] gHo
2§29 7l nEt 45 =7 3435 7t
e EAS 7RIS ¢ 4 Aok v ARHE
BOD, COD, TOC, TN 1.0295~1.17929] &
et TPF SS7F 247+ 1.29674 1316602

2 FgEEo vlad 2 ghe Yepdc WA BA
A& SS7F L7302t olA M & 3
Ueto], BOD, COD, TOC, TP: 1.1820~
1.3094¢] HeE Uetdlen, TNS 1Hth 22
0.9509% <] S7tel wet e8] =7k e
3= o2 Uehdth 9% A%d& BOD, COD,
TOC, TP7} 18}t 2+ 7HS Yepdon TNS 1
ZA 9] FHE UERal, SSE 1.28562 UERfo] tf
At o] SS9 A4 YA EEL EFY

Bol = AS 2 Yehyth

Jo

=
T
K

oOll
fllo

(Root Mean Square Error), “43A<=(Correlation
Coefficient), Nash-Sutcliffe & &4 ¢
(Efficiency Coefficient), HwZHA}(Mean
Absolute Deviation)& EAAERZ ARE-314tt
A SAAN RS o] st thaat 2

1. BZHMEZL2XKRMSE)

SSE

N N
SE= [°x SEE= Y (;=5)'= Y ¢ 3
i=1 i=1

o7]4, SSEE ©AAFY Foln, N& A

FolH, yi oy & VST ASHOIL, ¢ = B
At dI5gk Afole] eAfoltt, whef A9} 1o



EjpHT - BRI EI88 / YSZ AT S%0Me] S 2 $30| S7s 24 g4t
27} X5 =W RMSE= 09] 2 uebdiA 9. 2 BAIE 2HR5IE 43 SAKE
e} T2 | RMSE cC NSEC MAD
BOD | 13195 | 09722 | 0798 | 5196
COD | 48862 | 09927 | 09823 | 16014
AI‘J_I-
2A<~(CC) TOC | 25799 | 09972 | 09641 | 8345
oNe] W4 x2}F y7F Q& wol x| WHE}o) wabA N 1585.8 0.9890 0.9304 623.0
vy #Wglels AAS ATaAet s} 7 27F TP 38.8 0.9654 0.9148 20.3
Shul yE ZoRHe TS oRol AT w7} 27t ss 157069 | 09633 | 08923 | 7139.1
ot y7} fashe BAE =2 AL 2. H10. O AXIY 285t 43 S7XE
oj Zo] PAE Holx| o5 H¢ FAkolet g 2 | RMSE cC NSEC MAD
th AbAI 2L 97)0] ®Zs Afo]of] AbukA o] o] B BOD | 5279 | 09987 | 08414 158.0
2 22308 Buksis 2 EE o] LEn EA} o] COD 1277.3 0.9979 0.9960 392.6
TOC 4627 | 09977 | 09916 1433
Ay TA — X 7}
ehe 7152 EASH, 10914 107141 31 7} N | 6675 | 09915 | 094% | 2027
A3l F dlolE A3k Ato] ] S UEhdlth A TP 12.6 0.9736 0.9470 43
TASLE o@A AT AR that AdA 7] SS 4428.8 0.9896 0.8767 1426.3
F2 glou giAR 0.8~1.09 W= “to] uj
o wrf 0.6~0.89] MOlZ LehiE Apho] & B 11, W BRI QW51 25 SARE
o o ) : = T2 | RMSE cC NSEC | MAD
’ ‘A o
o, 0.4~0.69] WIS dEE el o e BOD | 67388 | 09355 | 07018 | 24455
il EEet} COD | 197961 | 09618 | 09406 | 6686.6
TOC | 148155 | 09571 | 08723 | 46586
3. Nash-Sutcliffe S22 TN 5612.1 0.9874 0.9359 2100.8
- TP 5965 | 09540 | 08572 175.4
NSEC= —5 ss 2756717 | 0.8983 | 0.7904 | 85495.7
@
ST= Z 05 5= Z Ji B 12, @7 ARIY QUSSR 25 SAKIE
o714, ST BHA ], 5 & 3k N7He] Hatol v | RMSE | OC | NSEC | MAD
BOD | 7235 | 09023 | 07916 | 3651
Fo 104 — wAfo]o] ZHE 7Hx 3
o NSEC g2 1?" ! el N P, %‘] COD 18703 | 09790 | 0.9800 780.4
o] I =S =L
o] 0z 1 Ato]ofl QLo MRS AREsh= Aol A TOC | 8974 | 09741 | 09274 | 4130
29| B o fste Akt 22 29E & N 11653 | 09676 | 09188 | 4855
—’F ol NSEC %}\—o] OEE} 2o lﬁ wEo] o= TP 347 09200 | 0.8101 144
El=
A4S Yelled, NSEC E3F 0.7018~0.99609]
4. BREHERHMAD) E2 42 YEY o fE% L gRsle] At
LN A9l A-g/do] wrhal ket ZF AR H|
AD= 7 2 1 ) ol u]d A HelA WE = CCob NSEC
RS ‘% o] gsto] oj& e QHst 7} 7V A A =3 RMSESF MAD7F 71 W&
BE 4T 42 oaneidols IS B0 A A3kl AN 28] 7T e e
o] 3 9~127% %74]1]51& Aslgh AAde 2 AR™T 72 $EEE s@sRw CODY
2 ATASLE (0.8983~0.99878 TS oAbyt NSEC7} 0.9406~0.99602.& 7H =A et 4



842  EAFEEI} M20H M 6Z

BEAN Aol Y
TOC, TN, TP2] %-$- COD Rt

Yyt 0.8723~0.99162] W=
T2 J02 Almdr},

Ao ke,
£ NSECE of
A=) 28

L
E.
B =

sto] 9 ¢

LY
ol

ok

L

o

S~

2

oX,

ol

U
Hz
i
H—I
)
o r
e
rii
ok
3o

J20$JL
o 1o B oo T
12 g > o X o

Mmoo

T_l'lll_‘:{l'[.lo

o

10

ox

rJ

&

2,

il
4o 2

op

o
fo 4> ox
;:2 mlo
ooy
olN

Q_Lt

9%

luj

re

NI 1 T o

°

T
ofl
=)
of
Hz
EL
ofi
=
1
o
i)
)
o
N
=
E

iy

9 0.9691~0.99352 =7 LFEW
TOCY] A7 71 =A vebdtt, v A%
%ol A9 0.9347~0.9858F COD7} 7H4 &4 U
E}wﬂ A BRAEL 0.9062~0.9794F TNo| 7}

A A bt 97 AX™-L 0.8428~0,9647
o2 AR R WA YR o] TNo| 74
FHAE el 919 AAeE vk
2

ALY f2%T ogaEY Aol

ox
o Ho
o,

oA 0.8428~0.99352 Lo} G-kt 04
o] sjj4o] Efget Aog wtET fiAH
A7 BOD, COD, TOC, TN, TP F& 1 &
219) ZhS 7HA 1, SS= 1H T} 2 7S YElgol o
£ Aot o] SS9 A A BEE 2
goll 7P RIZFsHA| ¥hg-8h= A o2 EA =,
A A5E Y dEseAtetga A

S QR PASE
HA+E UeEWH, NSEC 3
7018~0.99609] H|w A w2 3FE& UEfio] &+
o H3lako] Ab}qﬁ]/\u _Q_Jdo] =}

= 0.8983~0.9987= ulj-¢-

®E o83t #é‘lﬁlé ST 5 0de %ﬂ A
22 2849 5 AL JoE g EY v
AL A NS BE] fsiAe e RE
o B AdSARZt SHEoloF & Ao At
.

AL 2

*Q,
i)

2 Q1L 90119 BK21 AFgel 2lal 423 k]
yrt,

8he7) 2009, Hd H-Et gog%ﬂ_
AR, HAFeel=, St

groly 1A, A4t 2004, 15 99 HE7F
U PRl Ay fstEEss] A7)s
<3, 798-802.

o=, 2010, HH F99] fFEFH 2 ok
FABA A, AArERl=E, FA L,

Tl



b
o
-+
ro
i
2
M

;
~

2]

R FEMe RS o H

!

4730 57

Jon

M 843

AT

_@i
ot
=

=3
o
e

LE8R, HAS 2001, ol
of 2] BABkA a4, %

&
dietal AA7lsdTa =24, 210B),

Colston, N. V., 1974, Characterization and
treatment of urban land runoff, U.S.
EPA-670/2-74-096.

Guo, H. C, Liu, L. and Huang, G. H., 2003, A
Stochastic Water Quality Forecasting
System for the Yiluo River, Journal of
Environmental Informatics, 1(2), 18-32.

http://water.nier.go.kr/smat/

Huber, W. C. and Barnwell, T. O., 1988,
Stormwater management model, Version
4: user’s manaul, U.S. EPA, Athens,
Georgia, 59-282.

Karn, S. K. and Harada, S., 2001, Surface
Water Pollution in Three Urban
Territories of Nepal, India, and Bangladesh,

Environmental Management 28(4), 483-
496.

Ken, J. H. and Bruce, C. A., 1988, The toxicity
and chemical composition of urban
stormwater runoff, Canandian Journal of
Civil Engineering, 15(1), 98-100.

Lianging, X., Jiao, W., Shuo, H. and Chunling,
W., 2010, Stochastic modeling of river
water quality and risk analysis, 2nd
Conference on Environmental Science
and Information Application Technology,
186-190.

Naeem, R. K. and Mansoor, A., 2008, Applying
Stochastic Approach for Water Quality
Assessment, Journal of Basic and
Applied Sciences, 4(2), 73-80.

Wanielista, M. P., 1978, Stormwater management
quantity and quality, Ann Arbor
Science, Mich, 187-220.

ZIZEIAMEE 11,11, 26



