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Characteristics of three dimensional fluorescence spectra and its correlation with water
quality in Jinghe and Bortala River from Lake Ebinur's major inflow tributaries, Xinjiang

ZHANG Haiwei'”, ZHANG Fei'*’*" | LI Zhe'?, ABDUWASIT Ghulam'*, KUNG Hsiangte’, REN Yan'”’ &
CHEN Yun’

(1: College of Resources and Environmental Science, Xinjiang University, Urumgqi 830046, P.R.China)

(2: Key Laboratory of Oasis Ecology, Xinjiang University, Urumgqi 830046, P.R.China)

(3: Key Laboratory of Xinjiang Wisdom City and Environment Modeling, Urumgqi 830046, P.R.China)

(4. Center for Sustainability, Saint Louis University, St. Louis 63108, USA)

(5: Department of Earth Sciences, University of Memphis, Memphis 38152, USA)

(6: Commonwealth Scientific and Industrial Research Organization, Land and Water, Canberra 2601, Australia)

Abstract; Water quality potential factor and chromophoric dissolved organic matter fluorescence in Lake Ebinur and its major in-
flow tributaries were analyzed. Results indicated that three dimensional fluorescence spectra ( EEM) of Jinghe River and Bortala
River showed that all sampled water bodies contained C1(260/420 nm) humic organic matter, C2(240,240/490 nm) and C4
(260,270/530 nm) kind of humus, and C3(220/280,300/450 nm) protein like, which was based on PARAFAC analysis meth-
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od. In order to further understand the characteristics of DOM components, it was found that protein organic matter was the highest
and fulvic acid was the lowest in Jinghe River and Bortala River, based on FRI analysis and the regional standards related to water
quality and fluorescence. Among the correlation coefficients of water quality parameters and fluorescence indexes, biological index
(BIX) and total nitrogen (TN) concentration, humification index ( HIX) and ammonium nitrogen (NH}-N) were high in Lake
Ebinur’s major inflow tributaries: the correlation coefficients were 0.831 and 0.684, at P<0.01 significant level, respectively. Cor-
relation between HIX and TN concentration was 0.604 at P<0.05 significant level. The water quality parameters and the fluores-
cence indexes showed a three fitting relationships, while the HIX-NH}-N fitting effect is best with the correlation coefficient of 0.
908. The second one is the BIX-TN with the correlation coefficient of 0.844. The results of this work can provide scientific support
for the water quality management and restoration in this area.

Keywords ; Water quality; fluorescence spectra; fluorescence index; Lake Ebinur; inflow tributaries; Jinghe River; Bortala River
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Fig.1 The sketch map of study area

(DO) JEIKBER AL <4°C V2 JRAR P, 32 9] 55 56 5 37 B HE A 1R AR K AR MERS 36 75725 ) (GB/T 5750— 2006)
J%E BOD; .COD B (TN) JEWE(TP) EZA A (NHL-N) Sk iS4, IF e et 19 0.22 wm 38 B
U8 USCAE 30 ml JEVR TR BB E T 4°CTF R

=Y (EEM) BY3RBCR H B AR B 37 F-7000 B3¢ 56056068 H & K (Ex) 29 200~ 550 nm,
RAEFERE S nm, S nm; B (Em) 24 280~550 nm, HE4E 55 5 nm, 395 2 nm. PMT HLE X 700 V,
i B4 2400 nm/min. JTA KRR R = 4SO 00TE a8 22 48 (6, DL R BRI S TR 1 52w ; 7R T & 5
PR S TR WA B 2 R TR R ST I P 1 3 AU S b 07 R 65 B 0, LAV B3 3 11 15
AT
1.3 HFA*E
131 FATE F o4& PATHEF 5001 (PARAFAC) R IET =RV UG | RTS8 B/ — TR SRR
AR = YRR A Bk K — 1 24 EEM SR A B = 4ERES X Ak 3 A3k [ JS , X DOM
B = AT AT
132 Z8KAEXHAMR % BRI LT ﬁ%%%LM&ﬁ‘(EW*R(Q,,)%ﬂﬁéwmw/ﬂﬁﬁkiﬂ
(D,,) B R DX 3 FLAT 52 25 R 9 I 5 R X it

= Y Y I(A, - A)AN, - AX,, (1)
=22, (2)
., = MF, - @, (3)
¢[,n
P, = P 100% (4)

o, AN IR B IR 3 AA R BT IR 1A AL, ) F8 3R 5 5 36 K B I B G R I P,
FECH T AR X B B MF ARSI 280, I T o 20.4, KU T 16.4, X BRIT W 4.81, XBEIV Jy 8.76, X5 V
1 1.76.



TR B AT 58 3L T BN T AR T 5 R T Z e R AR SRR X & 1115

1.4 BIFEHH S L IE
K SigmaPlot 12.5 34X ZFERIEAT 34T, [RIHHE FH Matlab 2012a 80445 = 4E 5 G T4 7 K FAR TR

3T e = A S IX ARy
2 ER55H
2.1 EENBIAR S 450 i 451

FIHAT T Wi SR Tl 45 1R 35 Rl A7 = 4R 58 Y6 Bh A7 i, 40 B Hul 3 DOM. (A [Rl 21 45
Kar S5 1R B Rl K S8 P 4 AT 414y (B 2) , AL HE C1 (2607420 nm) J8 58 R % A AL C2
(240,240/490 nm) UVC ZKJE5E "™ C3(220/280,300/450 nm) & [ BEA WL DL K C4(260,270/530
nm) 25 E R FE

Em/nm
Em/nm

T T T T T T T T
200 250 300 350 400 450 200 250 300 350 400 450
Ex/nm Ex/nm

Em/nm
Em/nm

C4

C3

T T T T T T T T
200 250 300 350 400 450 200 250 300 350 400 450
Ex/nm Ex/nm

P 2 A7 PR32 Bk i 32 P ) SR T e e 4

Fig.2 Fluorescence components identified by PARAFAC model in the main inflow rivers of Lake Ebinur
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Fig.3 Distributions of the abundance of DOM components in Jinghe River(a) and Bortala River(b)
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Fig.4 Changes of the fluorescence index of water samples in Jinghe River (a) and Bortala River (b)
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Fig.5 Statistical description of water quality parameters in Jinghe River and Bortala River
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