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Different. Types of Urban Water Bodies - | - '

YUXiao- qu ° CUI Yang’, CHEN Hul -min j ,J!ZHU Jun-yu2 , LI Yu—y;lng2 . GUO Yan+ni’, ZHOU Yong-qia{;lgz .
HAN" Long fei'* . -
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Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China; 3. Northeast
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Abstract: In the past few decades, China’s rapid industrial activities and urbanization processes have greatly impacted the urban
surface water ecosystem. The changes in the quality of urban surface water directly affect the supply and carbon cycling of urban
waters. We collected 50 water samples from urban rivers, lakes, and reservoirs in the city of Changchun in June 2020. Three-
dimensional fluorescence spectroscopy coupled with parallel factor analysis ( EEMs-PARAFAC) was used to unravel the optical
characteristics, composition, and sources of chromophoric dissolved organic matter (CDOM). Our results indicated that the mean
concentration of DOC is significantly higher in urban rivers than in reservoirs (i-test, P < 0.05), and the mean UV absorption
coefficient of CDOM a,s, of urban rivers is significantly larger than that of park lakes and reservoirs (i-test, P <0.05) , indicating that
urban rivers have the highest concentration of CDOM. The spectral slope of CDOM absorption S, . and the spectral slope ratio Sy
were shown to be higher in park lakes than in reservoirs, and even higher than in urban rivers (¢-test, P <0.001). Three fluorescent
components were obtained using PARAFAC, namely terrestrial human-like ( C1), microbial human-like (C2) and tryptophan-like
(C3) components. The mean fluorescence intensity of C1-C3 was significantly higher in urban rivers than in both the park lakes and
reservoirs (t-test, P <0.005), and the mean fluorescence intensity of Cl in the reservoir water body was significantly higher than that
of C2 and C3 (i-test, P <0.005), indicating that the discharge of municipal wastewater likely contributes significantly to the CDOM
pool of urban rivers in Changchun, and the contribution percentages of highly bio-labile protein-like components to the CDOM pool in
these waters are high. Urban wastewater treatment should be strengthened to effectively protect water quality, as well as the economic,
environmental, and ecological functions of urban waters in Changchun City.

Key words; urban river; park lake; reservoir; chromophoric dissolved organic matter ( CDOM ); parallel factor analysis
(PARAFAC) ; Changchun City
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Fig. 1 Location of sampling sites in the various aquatic

environments of Changchun City
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LR AEPERELLN E DOC e BE S 1 S & (TDN) (i
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JEE I B 2 700 nm A AR RV 9 W S BE (B R A T SR 2k
KAE , B BS2R T T8 B 8 v A TR 1) O 2
B AR AT (1) AT R K e 2 80
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A a, EFRPAE A AL CDOM WU R %L, D()) 2
FEHNBR 700 nm AL A ROEBE I TR K A 1RO
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r‘*[lﬂ
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~295 nm i BEIISOGIE T T AR etk 05 48 21 EI’J
/H\ﬁ%/z}ﬁﬂﬁmﬁﬁr -

a7 ay, exp[ S(A, —/\)j f, __QQ)-.

*vhmﬁ&kATmamM%MmﬁA:WHE
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I %05 DOC W EER LR, 5 CDOM By FE b
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R BTl T 5 e R T e
1.2.3  =4E5Stise
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R B R SR TE A S nm. XY K BT A5 4k
(Milli-Q) 7 R 25 F 2R 40 Bk /K i = 0 06, ok FH 24
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371 ~428 nm TG EEF 1 AR T A = 4k ¢
TGS 19 28 6 5k B 2 B5 b $7 = B0 ( Raman unit,
R.U. )" FFH MATLAB 4 F dtEEM T HAL#

SR B A i A T B A A IR SR EEMs
A T80 - SR A A Py WA Y6 0 A P 0 0 00 A
TENE

i B bz Al 28 6 TE L FL,, , i A A
F6 40 HIX (humification index) DA K PN IR A= W) P
8% BIX ( biological index) FHE KR CDOM kT
DA 8 A AR . 9 648 B (FlLy ) 28 SN BRI
K8 370 nm Bt &SI A 470 nm 5 520 nm 4b7¢
S5 Y HAE, AT R R AE CDOM. w88 Bl Ji 114 ok
P24 FL> 1.9 BF KRR CDOM LL 2B R 3, FI
<1.4 B CDOM =% DLRE W f A £ 8 51k
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0.6 ~0. 8 I} 2] €DOM 3 % W Ffi ik A ; 24 BIX
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TGz y &
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BT DOC ¥ (5. 13 ~ 14.36 mg-L™") J%
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KA 530 3 St B DOC S ¥ vk BE 5. 75
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Fig. 2 Water quality parameters of different water body types in Changchun City
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