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Spatiotemporal change analysis of permanganate index in the middle and lower mainstem
of the Yangtze River since 2004~
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ronment Supervision and Administration Bureau, Ministry of Ecological Environment, Wuhan 430010, P.R.China)

Abstract: Permanganate index (COD,;, ) is an important parameter for water quality assessment and pollution control supervision
in China. Its concentration reflects the severity of organic pollution. Since the Three Gorges Reservoir was put into operation in
2003, the hydrological condition of in the middle and lower Yangtze River mainstem has been changed significantly. Therefore, the
characteristics of spatiotemporal distributions of organic substances( OS) corresponding to permanganate index in the middle and
lower mainstem of the Yangtze River under new hydrological condition were studied. The results show that in the middle and lower
reaches of the Yangtze River: Since 2004, COD), has been decreasing generally, and it is currently at a low level and tends to sta-
bilize. The trend of COD\,, in the different river sections and the water period is inconsistent. OS( CODy,, ) in the water column are
mainly in the dissolved state, and the proportion of the dissolved state tends to decrease along the direction from upstream to down-
stream. The median values of C ), ifeq/ Corigina Tatio in Nanjinguan, Hankou and 23 km below Wusongkou, are 0.862, 0.734 and
0.598 respectively. The effect of the precipitable particles on the COD,;, concentration in the water is low, especially in the up-
stream section. The median values of (1=Cyjieeq/ Corigina ) Tatios in Nanjinguan, Hankou and 23 km below Wusongkou were 0.138,
0.266 and 0.402, respectively. There is no significant difference between the different lines and measuring points in the transverse
profile in the section on upstream end of studied reach, but significant difference in the estuary section, especially between the sur-
face layer and the bottom layer in the vertical direction. Oxygen—consumed organic pollution is not serious in the coastal waters of
urban reaches, and the average concentration of CODy, of the clarified samples is between 1.91 and 3.45 mg/L, and the concen-
tration value is seldom higher than 6.0 mg/L.
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Fig.1 Schematic diagram of the locations of monitoring section
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Fig.2 COD,,, ( clarified sample) concentration changed with time

in the middle and lower mainstem of the Yangtze River
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Fig.3 COD,, ( clarified sample ) concentration variations in the course of the middle

and lower mainstem of the Yangize River
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Fig.4 Characteristics of spatio-temporal distribution of COD,;, concentrations with

three sample pretreatment methods and occurrence characteristic of COD,,,
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Tab.1 Statistics of suspended sediments and COD,,, concentrations at the main control

sections in the middle and lower mainstem of the Yangtze River before and after impoundment

W/ (mg/L) V-2 L&
W 7 H K — X — : E'j;)j l/hf K
KT KA FOKJEVEM FHKEHIMHE BRI %

B SS FkI 623.6~1285.6 958.4 40.4~245.9 111.7 -88.3
MK 70.9~178.0 118.4 10.9~28.4 19.4 -83.6
7K 187.1~624.2 327.0 22.7~60.1 36.4 -88.9
Crap FAk b 2.48~4.68 3.60 2.45~3.85 2.80 -22.3
k19 1.88~2.63 2.20 1.83~2.18 1.90 -12.6
oK 2.48~3.03 2.80 1.99~3.08 2.20 -22.2
Cispe e8] 1.63~1.93 1.80 1.80~2.42 2.00 7.7
ik 9 1.3~1.68 1.60 1.48~2.08 1.80 15.5
SR 1.55~1.93 1.70 1.58~2.18 1.80 6.4
I SS F2ok 220.4~353.4 258.8 32.5~221.2 87.5 -66.2
ik 52.6~103.2 75.6 40.6~94.8 59.3 -21.6
-7k 19 122.1~185.7 152.7 33.1~148.6 69.9 -54.2
Crapy FokI 2.75~4.23 3.40 2.50~3.56 3.00 -13.1
iK1 2.35~3.15 2.80 2.63~3.52 3.00 8.6
sk 2.80~3.68 3.20 2.55~3.49 3.00 -6.3
Cispe F K 1.85~2.20 2.10 1.81~2.49 2.10 2.9
MK 1.60~2.48 2.10 1.91~2.57 2.20 7.7
Sk 1.90~2.10 2.10 1.92~2.44 2.20 4.9
LN SS Fki 167.1~437.8 294.6 30.4~353.0 120.6 -59.1
23 km Mk 157.6~775.7 392.0 61.3~488.4 185.4 -52.7
KA 209.0~400.6 271.0 64.9~421.2 158.1 -41.7
Crap FKH 2.95~4.50 3.90 2.42~5.27 3.90 1.0
ik 9 3.15~4.45 3.90 2.63~7.70 4.80 21.6
Sk 3.70~4.20 4.00 3.06~5.95 4.50 11.9
Cispe E/ 2.05~2.80 2.50 1.36~3.09 2.10 -13.7
ik 19 2.40~2.90 2.70 1.82~3.59 2.60 -4.4
-7k 19 2.70~2.95 2.80 1.71~3.09 2.30 -18.1

222 8w H A PIRIEESE CDUE R AR 23 km 3 MBI > BT CODy,, Wi A 2 2378, JF L 2004 47
(135 m ZOKJE 58 14F) (2010 4F (IR E KR 175 m) F1 2019 4F (471 ARG IEAT 04T, TEILIE 5.

PNGEIES N SS T IR O SR v o i S N 1 22l T A NG SN A D [ == U e e P
ERIE AR X i 22 B 22 (4 X E 35 /N, — AR T 10% 8% 0.1 mg/L, 5% & B S 432 sl Ml 1) 43 A . 1 HESE BT
TATAb T = I Ui 5 YA SV [T K i A = e YK O 8 4004 1 P 8 U A P A THLAE ™ 2z
AR AT REAL AR b 5 e A BB T MR S5 B, DA A I (o) AN 2t BLASEOR 22 S LI W T T L A
2 REEFNIN L I 45 1] 22 55 (B 1) doe R 2Z B 0.33 mgy/ L T[] i KZE(E N 0.07 mg/L) . B ik F 20 3=
IR XAl 90 , 25 g DCBH ARSI AR SR B DB TSR 1) )0k 7 2 S5 5 T 3 17 68 DB 1 975 e ) 23 A L 287 A
AT

SR 23 km WK Z 18] RJZ SRR S HELA] Ce  Cipyg  Copp 20TV B B 00 25 52, I L2
B . DAIEL S (al) RIS (a2) Hal LU G WA DU 4 B2 S i i T v el IR Z VR BE s T 3R = 2019
A T T PN A D ) 2 S A 2 i S /N, SR 1 23 ko S0 PR 38 L AR % , BRI IX 43 A b, T0T 1 X3y
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Fig.5 COD,, concentrations changed with time at the main control section

&l 5
S L KA R Cpyy <2.0 mg/L (2.0~4.0] mg/L.(4.0~6.0] mg/L F1>6.0 mg/L fEEA 53 5] 5 54
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RIE R bR AE) (GB 3838—2002) HEATITA , WK VLH R il T AL 7 K BOKAR Copyy AFFA T ~ AR 32, X
IRy K AR R AR UERRE. 5350, 454181 2 RN 3 BEATO0HT 0 12 /K C g SARIC DXIRIBTTET C g [71 30
DN (A A T P AR, S LAV R i I VT B F2 BT VLB et AR g VR FBE 15 A0 DGR B s (I % 1y
AR BORGETT 2 WU 70 T B B A A B % ] e I Be S PR B ) (BT B B W 45T
BRI /K SO A FE AT B 35 e S AR P AR
2 RILHP R W TR AT R KUK & CODy, W EESETT i
Tab.2 Statistics of COD,,, concentrations in the coastal waters of

the middle and lower mainstem of the Yangtze River

K8 WE AW AR W/ (mg/L) TR, BRI
<2.0 (2.0~4.0] (4.0~6.0] >6.0 (mg/L) (mg/L)
FAM WL p 64 21.9 75 3.1 0 2.27 2.29
o 74 243 75.7 0 0 2.18 0
AN +i 20 30 70 0 0 2.06 1.86
b I 76 25 75 0 0 2.24 1.93
e 92 15.2 84.8 0 0 2.17 0
T 7 170 28.2 71.8 0 0 2.10 1.98
+i 182 45.6 50 4.4 0 2.24 0
1 +H 46 10.9 78.3 10.9 0 2.87 2.13
Mk e i 164 54.3 44.5 1.2 0 2.01 2.14
+i 157 50.3 49.7 0 0 1.96 0
Wi + 18 0 100 0 0 2.68 0
N i 36 27.8 72.2 0 0 2.14 1.72
W 7 84 66.7 33.3 0 0 1.91 1.82
+i 98 65.3 34.7 0 0 1.91 0
DN I 168 44.6 55.4 0 0 2.05 1.93
e 204 46.1 53.9 0 0 2.04 0
iR o 38 5.3 94.7 0 0 231 2.30
ok e i 60 36.7 61.7 0 1.7 2.33 2.13
+H 40 50 50 0 0 2.06 0
WEg +i 28 0 100 0 0 3.45 0
it 1819 39.5 59.5 0.9 0.1 2.14 0

i 13 % 2004 — 2019 AR VT A R I 37 i i BR AR T AT SR 4 BT, A5 1 A R 2538

1) 24850, K VLR T KRR S L5 Qe SR, B B e A FRAKEH BT RE. ZIFRS/
T YR 7K SC IR 28 A 52 ), T 5 IX 345 VLB o A R b 18 B0k B AR A fa R — 3K, AR A K

2) KA R il P AE A HLITS Yy AT R4S 32 BT o5 HL ) U R R B, e/ C e HEARL Y ST A 20 1)
0.862,0.734 F1 0.598 ; 7K 44 v AT 5T FAATURE 499 et 0 (L8 i 5 1, EL R Wi Y R T v , T I g R, v T 35 B L4
7 B H ] TP B 4331 0.138 ,0.266 FiT 0.402.

3) KT A U E 2= 0 VT BEK AR [R]— Wi T PR AS [0 2 R =22 1R) 22 5SS (B 38, ol 11 VT B DU A7 7 i 2
ZR HELRZMKZEZN.

4) KATH R IR TT VT B e KA RIK ) € PIENE B 1.91~3.45 mg/L, Jah 3k 3 7T B A4 il st
BOB B EE S T 6.0 mg/L (LG, KA T FE A BLTS Yol i e i B B AR fIK.
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