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Summer absorption characteristics, spatial distribution and source analysis of CDOM in
Zhoucun Reservoir in Huaihe Catchment
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(School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, P.R.
China)

Abstract: Based on the data of the absorption coefficient of colored dissolved organic matter (CDOM) from 24 surface water sam-
ples collected from Zhoucun Reservoir in Huaihe Catchment, we analyzed the spatial distribution characteristics of CDOM absorp-
tion coefficient, investigated the correlation between CDOM absorption coefficient and environmental parameters, and explored the
possible source of CDOM in the reservoir. The samples collected from the reservoir were categorized into three different groups
(storage port, transition region and main reservoir area) , the absorption coefficients (a(355) and @* (355)) had a decrease
process from the storage port to main reservoir area, while the S value exhibited an increased trend. Meanwhile, significantly nega-
tive correlations of the value of S,4_sq, were found with a(355) and @ * (355) , respectively, which may have implications for the
remote sensing estimation of CDOM in this study. A significantly negative correlation between a(355) and dissolved organic carbon
(DOC) concentration was conducive to the establishment of DOC remote sensing inversion model, and relationships between a
(355) and a

the Zhoucun Reservoir. These results on the CDOM analysis made a significant contribution to the management of the Reservoir in

»n(440) implied the potential contribution of phytoplankton metabolism and degradation products to the CDOM pool in

the future.
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1 CDOM WARE O, A sy 2 2%, F2A JEFHIR | 5 R AR R R G W5 R TR EY 5
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Fig.1 Sampling sites of Zhoucun Reservoir

a'(A) = 2.3030D(A)/r (1)
a(A) = a'(A)-a’'(700) - A/700 (2)
T, @' (X)) Al a(A) 3510 R L HURAEIE R R A Kb BRI ZR ORI 280 B AS TE 33 J5 B4 A b %
WRE(m™) 54 FPEAR (nm) 5 r AHEREEAE (m).

H1F CDOM J&4r42 2%, Jeukaf e JLue B0, — MR FH K 2801 (3501 (3551 5% 375 nm™™ S5 Ab 11y
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Fig.2 Absorption coefficients of

CDOM in summer in Zhoucun Reservoir
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Fig.3 Spatial distribution of a(355), DOC concentration and @ (355) in summer in Zhoucun Reservoir
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Fig.4 Liner regression between a(355) and a*(355)
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Tab.1 Optical parameters and quality parameters in Zhoucun Reservoir

K a*(355)/ a(355)/ TOC/ DOC/ Sa40~500” DTN/ TN/
7 (L/(mg C-m)) m™' (mg/L) (mg/L) pm™! (mg/L) (mg/L)
AKX 1.860.01*  5.08+0.29 3.84+0.67 2.73£0.14  12.02+0.38 0.32+0.11 1.13+0.55

B %KX 1.68+0.13" 4.27+0.29 2.90+0.32 2.55+0.08 13.18+0.30 0.34+0.12 0.66+0.26
CEK 1.44+0.07" 3.53+0.15 2.81+£0.43 2.45+0.09 14.12+0.21 0.24+0.11 0.49+0.17
B 1.56+0.18 3.94+0.32 3.00+0.58 2.52+0.14 13.58+0.84 0.28+0.12 0.63+0.35

# FR P<0.01, fEEN i 22 5.

240~280 nm , 7L T A A K CDOM BHOEIE R S (E (181 5). 24 A RAE R 4 DAY S 1H Sass00 -
San0-500 ~Sas0-320 T Snsoaso 7T B 13.57£0.84 , 11.43+1.31, 18.08+1.38 F19.2320.52 um ™. MIIEHKTE | Sso-a0
S Sapg-s00 Y 1.58 £, R WM B S (H 5 THRIEEL. Syu 500 TSI 53 70 15 CDOM WU Z Y 0 (355) (&l 3a)
SEPAHB A (B 6) , BRI K IR S 00 LI 25 (6] 03 A A AE B35 25 5. JFHL, C 2B IX>B JIX>A 2%
X e KAB E IAE 22", e/ MBAE 9" RFERT, 5 o (355) R IUAH S a3 S 1A 1 XSl 22 = 18 W AF 9 X Ja
CDOM ZH B M K IR AF AE 22 57 AR Helms 452 B2 BYFEHR S, (Sars-a95/ Sss0-a00 ) ¥ CDOM 435 1 A - i
TR RISy K S, <1 RAEREIR, Sy>1 ABEIR. I%IKIE Sbrs 05 Tl Sio_ae 739 18.27+1.28 Fl11.64%
1.40 um™ PG S, ¥9ME 7 1.58, 25K TG B R 1.42 ~ 1.69, K F 1, 2 i AR AE. MEAb, Carder 252V #F 55 A T
CDOM ¥y JST A o i J e T 1 BEL TR 1940 R X L 8] 2 52 T S (8 K/, G A TR L 491 8 i e BEL TR L 491 A A1, D)
CDOM 43t BRS8N, A DR JE RS KR E AR F HKREENT T 5504 ML A3, T AF R L 161 i
KM AE Ny 5.63+0.42) , NTTFEC S EARA , T == 28 X i 30 7 457 199 1 5 A /K S5 BOK R i &5 14 i e 4 /> (M
By 4.80+0.44) , NN A5 214551 S fH.

25 117°39'30" 117°40'30" 117°41'30"
—&—240~500 nm ! ! !
—4a—280~320 nm
—e—320~500 nm < .85
20 | ——240~280 nm @ 17
o A48
2 .80
- < 12
E st - 76
a s 08
=) .40
o
10 &
2
5 1 1 1 1 1 1 1 1 1 1 1 1 :o _
0 2 4 6 8 10 12 14 16 18 20 22 24 g
RAE R ©
5 JARK AR B S 1 Bl 6 JARTIKIE S s00 fRLAY S ] 5310
Fig.5 S values derived from different Fig.6 Spatial distribution of S,,,_sq
fitting bands ranged in Zhoucun Reservoir value in Zhoucun Reservoir

s AR RIS B K & B CDOM W RS S MEATFAE B 3% URIDE (r=0.51) ; TAREGE O i 52
HEFILH CDOM WIS R B RIREAS tH 4518 (r=0.64 ~ 0.87) ; Hancke 45" ZEBF 5T L4 S iR I 75 51 CDOM 1)
WRES SERMRLBIREL S=7.4+1.1/a(375) ]. AR SCRRFDEBAS B S MEHEATHA, 155 «(355) |
a”(355) SRR BE Y S (B R 75 2 R 228 i Dl - 0.740 ~ 0.160 , BUHE (19 28 {3 R 1.27 ~ 1399,
CDOM WU 2255 a (355) FIHEIUR BB 0" (355) 55 S, 00 I TCHIENE (r=0,P>0.05) , 5 HABI B S (HE
PR [RI R A AH G R (3R 2).
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Fo HE R 1 11 T 5 T8 2R, S0 5005 CDOM MRS ZR BURIT EU W AL 22 50 B0 2 [ 1 e 58 2R 8040 301 15 %9) 0.98 il
0.88, iAW E & R E 8, XTI Suis00TUEE @ (355) ca™ (355) M AT K 2 CDOM e A H B &

SC AT DRAE R 455 nm BRI SIS A FE R, L a(355) PR i@ Ny 1A AR,
F 2 K UB S (S CDOM WU R KL a(355) ML R KL o * (355) ALtk [ A 455

Tab.2 Linear regressions between spectral slope (S) value and a(355), a”(355)

E 2 S {HPI A B/ nm [l )9 7 F R? P

a(355)5 S 240 ~500 a(355)=-0.7408,,y_500+13.99 0.98 <0.01
320~ 500 a(355)=-0.324S 5500 +7.65 0.43 <0.01
280~320 a(355)=~-0.2758,4_30*+8.92 0.33 <0.01
240~280 a(355)=0.160S,,_550+2.46 0.00 0.54

a*(355)5 S 240~ 500 a*(355)=—0.204S,,)_500+4.33 0.88 <0.01
320~500 a*(355)==0.091S3y)_s500+2.61 0.40 <0.01
280~ 320 a*(355)==0.071S,5_350+2.85 0.33 <0.01
240~280 a”(355)=0.0328,40_ 250 +1.27 0.00 0.67

2.3 CDOM kiERS5&KRSHZ BNXER

33 a(355)=3.437DOC-4.71 -

(N=24, R*=0.59, P<0.001)
-

a(355)/m’!
S
W

by
=}

w
W

3'0 1 1 1 1 1 1
23 2.4 2.5 2.6 2.7 2.8 2.9 3.0

DOC/(mg/L)

Pl 7 CDOM Wi AR A a(355) 15 DOC HREIIZAE T
Fig.7 Linear regression between CDOM

absorption coefficient and DOC concentration

Blough % X 5 55 ' DOM (1WA 5% 3 .
CDOM X3 T DOM A fi i ZU W I 28 41 4 5 i) e i
WAy, HRI R A0S DOC W 5 B FEIEAH . B
PRAE g BRI CDOM Wl R 40 DOC He i
BYHFASEME A 0.69 ; Vantrepotte 25 7592 & 42 AR Y
WF5E & BIHAN A R 0.78 5 Spencer %55 W55 £ H
30 Z&T LR AEAS T CDOM W R 5 DOC M 77
TERFEIEAASE (r=0.0034~0.453) (458, XF T A AT
JKEET & , CDOM W i %5 DOC . TOC TN DTN
VBRI a, (440) B2 M B E LR MEIEME (%K 3). H
t1 DOC ¥R 5 CDOM Wi Z B ARG 2l 0.59,
A5 R B TR AL T A T A
B P B (r=0.59) — B A WP IR
CDOM Mz 2255 a(355) 55 DOC ¥ M5 50 (&
7): a(355)=3.437 DOC-4.71(R*=0.59).

3 a(355) SKESEIIF LR

Tab.3 Correlation coefficients between a(355) and the water quality parameters

DOC TOC DTN TN aph( 440)
Vet
r P r P r P r P r P
AKX 0.01 0.310 -0.35 0.685 -0.40 0.744 0.71 0.101 -0.11 0.487
B %KX -0.33 0.903 0.47 0.124 -0.15 0.543 0.42 0.142 -0.04 0.420
C KX 0.98 0.008 0.12 0.111 0.06 0.195 0.07 0.169 0.31 0.019
BN 0.59 <0.01 0.37 <0.01 0.32 <0.01 0.75 <0.01 0.78 <0.01

DA AR SNy 3 o 22 R R N B 2 JA) A UK 22 CDOM. ¥ B8 S 3 DOC ¥R B th B AT 47 1. {H J2 Rochelle-
Newalle 25" IA 2 DOC K IFEA [F] 23540 CDOM (G RERFAE , 38 # A A B ] S 45417 i B U8 DOC & A 21
KIEFHIR DOC, TR WEHL YT RGN B [ 77 A2 19 DOC 5 B 2 128 JEMR DOC. B R % RIE &
PiZEMY) CDOM W R 5L S DOC ¥R W AHSCHEEF T 4y At AHEL T4 28 (r=0.74~0.80) , E 2= CDOM W iL
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FREE DOC Wk FEAHICHER 55 (r=0.32~0.42) , IR I B3 56 3= 19 g 2231 7. 78 CDOM 7E DOC 1 BT 4 1)
Lo B S T LB St 4R ) XA ZE 7 Rl AR SC LR AT 305 CDOM AH 56K B8 b B BIFFT (i) an i &
FAE) IR R KK AR DOC 44 18 LA B ' T R A I 23 A8 AL R AF AT 5T, DUBRAS /K 2 4 3 /K dsk i)
CDOM F1 DOC ¥R B 2[R BIAHSE S 2R, SR =E 5 TR AR R /K P AS ) 2545 S [ X380 A0 AR S AP ek, O LA
FEFT R EERY , BXFEA BERATE AT XA E (1 DOC 32 2% JE AR 1.

ATy DI L, F X (C R IR B R R BT o, (440) 55 CDOM RIS R B AR A - 240,31,
WERT AR (A ZEX) FF I X (B 28X, Bil F# X 1 CDOM AR [ TRl W54 A KR 77 i H 0 1
TR I A ot Gt AT T B AR, B S T R I 6 T B 1 BT B TR R AR T (A 26
X)) (9 TN #e £ 5 CDOM MR R B ARG PEBE R, T a,, (440) 2 ARSE, RWIIZ X1 CDOM EZRH
Wbl RS A A SIS 58 5 HARRL. LA I, PFSEIX S CDOM Jt*# @ MEXT T CDOM R /1 A & 21T
NEX.

3 &g

1) B Z=JHF7KE CDOM [zs [l 5340 il 4] 432 3 28, 3 CDOM R R AL o (355) I A BIX(AET) >
B EIX (X)) >C KX (EFERX) LA CDOM HIRIKRERE a” (355) Al a(355) Z I 2K 22 IEARX.

2) Syu0-500-5 CDOM MR ZR B 28 (B A AR ATAFAE BB T Spupos00-F @ (355) Ml a(355) Z A1 i3 A AH
KX F HIETE R K B 18 8% CDOM ¥ 3 2L 8 23 3.

3) CDOM MR FREL «(355) 5 DOC e 2 B0 [F] — B0 A2 ka3 (HJE 4T DOC W) By 1 ) 52 vk
DL CDOM F 2715 AR AR R R 29T T PO & 2[RI HH 56 56 R RIS A S 2 S 96 Y 22 N 25

4) E R KEE CDOM MR EL a(355) 5 TRIERLH) W R B a,, (440) [F] A7 7E M 35 TEZR PR AR OG , 3%
W AL 0 0 A A i B HE i o B 28K E CDOM. R TR R I

5) FEARSR B TAE RIS CDOM A SC/K FRFR R IATF I , It B KRR AT = 45 a4, 45 6 AT
Ty MRy 7 Bt B ZE A K 2E CDOM (1923 18] 43 A A K S PR HE— 25 347
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