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Change in Fluorescence Characteristics of Dissolved Organic Matter at Inflow Stream per
Catchment of Different Land Use. Kim, Sea Won, Jong Min Oh**, Bomi Lee? and Kwangsoon
Choi (Korea Water Resources Corporation (K-water); ‘Department of Environmental Science
and Engineering, Kyung Hee University; 2Department of Earth and Environmental Science,
Sejong University)

The Lake Sihwa watershed includes industrial, urban, and rural areas simultaneously.
In this study, we analyzed the characteristics of dissolved organic matter (DOM) in
spatial-temporal runoff patterns at representative sites having different land use in
the watershed of Lake Sihwa. The result of synchronous and 3D-EEMs (3-Dimensional
Excitation Emission Matrix Spectroscopy) analysis in 4TG (industrial area), fluores-
cence distribution and variation clearly appeared in the Fulvic-like fluorescence
(FLF) and Humic-like fluorescence (HLF) regions along with the Protein-like fluores-
cence (PLF) region. A characteristic that Peak A (HLF) region fluorescence intensity
did not decrease and the HLF region of fluorescence intensity and spatial-temporal
changes clearly appeared during rainfall in AS (urban area). The results of fluores-
cence analysis in MS did not show great changes in PLF and FLF while showing that
fluorescence intensity changes over time in the Terrestrial-like fluorescence (THLF)
region increased greatly. In conclusion, our results showed significant differences in
the runoff characteristics of DOM particularly in industrial, urban and rural area,
and these differences should be considered for the efficient controlling of DOM in
the watershed.

Key words : fluorescence, DOM, Protein-like fluorescence, Fulvic-like fluorescence,
Humic-like fluorescence, Terrestrial-like fluorescence
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Fig. 1. Sampling sites in Lake Sihwa watershed during rainy season.
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Fig. 2. (a) EEM showing common EEM features and the position of peaks A, B, C and T as named by Coble, 1996. (b) 3D-

EEMs of sealed water.
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Fig. 3. Synchronous fluorescence spectra of typical stream
sample (AA=30 nm). A: protein-like fluorescence, B:
fulvic-like fluorescence, C: aquatic humic-like fluo-
rescence, D: terrestrial humic-like fluorescence (Hur
et al., 2007).

1) 3D-EEMs (3-Dimensional Excitation Emission
Matrix Spectroscopy)

33 3D-EEMsS chofdt Y5 dwsk A
AHor HAFE EAo| gt} ¥4 3D-EEMs SA &
=3 Jepd AHd§7154e 33 =3 534S Coble
(1966)ell °J3f A|AE F71E" L2 el whe} Fig.
24 Yel ¢l a, X2 Emission Wavelength (nm)S Y
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237~260/400~500 nm); Peak C-humic-like (EXEm 300
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310 nm); Peak B,-tyrosine-like (ExX/Em 225~ 237/309 ~
321 nm); Peak T,-tryptophan-like (EX/Em 275/340 nm);
Peak T,-tryptophan-like (ExX/Em 225~237/340~ 381
nm).

I



2) Synchronous &3 ~d E37]
Synchronous 33422 e3]2 3}
£ A2 el S o1l 9eSAE el 4

sl 54 2 31 o gl

- Synchronous 3342~
g3 oS Wt} (Fig. 3). I 280, 340, 380, 450 nm
9 tﬂ))r/‘ﬂﬂ—‘?—— Z}zy kA A 3 s3-EA] (Protein-like flu-
orescence, PLF), R A4 3 4-EA] (Fulvic-like fluoresc-
ence, FLF), 944 3 3-EA4 (Humic-like fluorescence,
HLF), $AA &2 4 3 B-EA] (Terrestrial humic-like
fluorescence, THLF) 2.2 A 2]3}93o} (Hur et al., 2006,
2008; Lee et al., 2009).
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Table 1. Ex./Em. range and average intensity of DOM characterization in Lake Sihwa watershed (Peak C, A, T,).

Peak C Peak A Peak T,

Area Ex. Em. Int. Ex. Em. Int. Ex. Em. Int.

nm a.u. a.u. nm a.u.
1A 1GS 308~340 406 ~435 588.4 224~240 409~435 1,051.4 228~232 348~351 1,071.0
4TG 312~340 413~433 350.2 240~248 403~445 517.4 224~232 312~353 1,385.9
UA AS 398~340 412~435 232.3 240~244 406~430 437.4 228~232 346~351 250.1
RA JJB 312~340 410~435 306.5 224~244 411~437 517.7 228~232 348~351 252.6
MS 292~336 406 ~439 4354 224~244 406~434 694.5 224~228 348~355 454.5

Ex.: Excitation, Em.: Emission, Int.: Intensity, a.u.: Arbitry Unit

Table 2. Ex./Em. range and average intensity of DOM characterization in Lake Sihwa watershed (Peak T, B,, B,).

Peak T, Peak B, Peak B,

Area EXx. Em. Int. EXx. Em. Int. EXx. Em. Int.

nm a.u. nm a.u. nm a.u.
1A 1GS 272~284 351~364 329.7 228~232 310~320 269.1 275 310 177.9
4TG 272~384 314~354 553.9 221~228 310~319 555.7 275 310 475.7
UA AS 276~280 354~376 120.2 225~237 310~318 65.3 275 310 65.7
RA JJB 276~288 314~351 132.9 225~237 309~321 66.7 275 310 65.4
MS 280~296 350~364 189.1 228~230 310~321 145.5 275 310 109.3

Ex.: Excitation, Em.: Emission, Int.: Intensity, a.u.: Arbitrary Unit
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Fig. 4. The variation of Synchronous in 4TG during rainfall.
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Fig. 5. 3D-EEMs in 4TG during rainfall (Total rainfall: 26 mm).
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Fig. 6. The variation of Synchronous in AS during rainfall.
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Fig. 8. The variation of Synchronous in MS during rainfall.
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Table 3. Relationships between various indices and characteristics of fluorescence during rainfall.
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CODyp, DOC TN TP NH-N NO,-N PO,-P
PLF 0.598*** 0.716*** 0.860*** 0.579** 0.898*** -0.024 —0.020
4TG FLF 0.590*** 0.841*** 0.934*** 0.579** 0.957*** -0.007 0.043
(n=38) HLF 0.406* 0.788*** 0.891*** 0.334 0.852*** 0.109 0.034
THLF 0.468* 0.563** 0.433* 0.249 0.339 0.056 0.225
PLF —-0.477* -0.275 —0.657** -0.372 —0.695*** —0.585** 0.414
AS FLF 0.422 0.858*** 0.434 -0.231 0.224 0.554** —-0.513*
(n=29) HLF 0.259 0.748*** 0.288 -0.251 0.071 0.364 —0.308
THLF —-0.618** -0.221 —0.606** —0.509* —0.669*** -0.302 0.581**
PLF -0.129 —0.861*** -0.028 0.535 —0.099 0.647 0.253
MS FLF -0.078 0.299 0.337 -0.322 0.199 -0.087 0.421
(n=24) HLF -0.145 0.057 0.634* -0.390 0.361 0.241 0.610*
THLF -0.168 -0.199 0.627* -0.215 0.292 0.442 0.659*
PLF 0.656*** 0.052 0.463*** 0.495%** 0.743*** -0.214 -0.015
Total FLF 0.252 0.790*** 0.510*** 0.254 0.381* 0.238 0.008
(n=91) HLF -0.060 0.638*** 0.372* -0.027 0.089 0.377* 0.029
THLF -0.105 0.313* 0.055 -0.103 -0.192 0.383* 0.086
*p-value<0.01, **p-value<0.001, ***p-value < 0.0001
25 25
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204 y=0.053x-1.401 9 20 y=0.064x+0.028 £
& r=0.841 ¢ & r=0.788 L
o 151 3 154
(@] (@]
£ £
O 10- O 10+
o o
a a
5- 5
0 T T T O T T T T T
0 100 200 300 400 0 50 100 150 200 250 300
FLF intensity (AU) HLF intensity (AU)
8 8
A4TG & 4TG o
~ 64 y=0.023x-1818 —~ 6 y=0.013x—2.040
: r=0.957 H_, r=0.898
z z
j@2] [@2]
é 4 é 4
z z
T T
Z 24 z 5,
0 T T T 0 T T T T T
0 100 200 300 400 0 100 200 300 400 500 600

FLF intensity (AU)

PLF intensity (AU)

Fig. 10. Relationships between DOC, NH;-N and characteristics of fluorescence during rainfall in 4TG.

=N H ¥

249 F95

ASS] A% 4TGel W8 Aubew 718} A5



18

=

[6;]
I
(=]

y=0.084x~-7.331
r=0.748 o

DOC(mgC L™
-
(o] [(e) N

w
I

0 50 100 150 200 250
HLF intensity (AU)

Fig. 11. Relationships between DOC and characteristics of fluorescence during rainfall in AS.
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zt= 7o g2 A= 9o} (p-value<0.0001) (Table 3). DOC
o} FLF 9 HLF 7Zbe] AR A 7L 2 ol f+
ol DI o] G A ) o o)

A §ERT1E T 50% ol Ape] Wajak Fjakoz )
£ B E“ﬂl HlE] =2 ¥ &S 2AEk 9l Aoz o
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Fo ABWAE B FF AN 7
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