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Fig. 1 Schematic diagram of HCHs and DDTs in core

sediments during 1914—2011 in Baiyangdian Lake
R HAU A i 1 O A i A2 R (A DD'Ts Jo i

5 3%~T% 1 = AR ) TR B, X gefl
A PyaTaE i R AR R P R R AW, 220

28 90 AEAC FR I S 3 U™, 2001 4F, 2 BRIE 127 1
REFCETRAMERYLIG YW 03 8B R EE A 27),
ST THEAZ P L, LR LA 9 Rl OCPs (2K G HI i 1%
B JNFEAR G AR B ROF VT LA
R ) . B OCPs 7E 2K Az = Rl 145 21— R
il , F1PE UE b DX ) OCPs A7 7K -t 220 i B AR, LR AR
B P, A 2011 4F, 2o 14 F OCPs $ 51 A 2458
JRE B, B R 6 OCPs A B0 45 4 45 s BRI,
TEVEHLIX Y OCPs TRAT 7K P RRAR R 45 I .
1.2 HBi¥iE OCPs WK TF/K T R AR
1.21 AEFREREKSRAYF OCPs 5% BKE
VR 253 5 FEETE R Z K TR H OCPs
WRAF K55 B N AMEIA K2R ) XS HE , FEEE R 2K
Y OCPs #¢ & 4.90~12.90 ng/L, 5 1 BT 09 B T /K
JE I K Haleji #7544 AH >4 , Forh X HCHs RT3 1A v
TR R 780 FH ) AR 5 S JEC b , e IS T B2 B30T 4E Y Rawal
. JE X UL H OCPs 7 &4 4.93~14.20 ng/g, 5B
JTKZE I )2 Haleji #75 YL AH >4 , AT 60 BHIS) A2 R
> DDTs iR T EPFE AR P4 i 2 A2 Gomti 7]

R AR ENINRIAIKERIZ K OCPs AT ACFXT H

Table 1  Comparison of OCPs in Baiyangdian Lake with other lakes/reservoirs
W T A /km? > HCHs/(ng- L") >.DDTs/(ng-1.") > 0CPs/(ng-1.") SCHk
FIVEVE 366.00 2.10 2.40 12.48 2]
FETE 366.00 1.65(F%) 0.12(%) 21.24(F) (3]
HEEE 366.00 0.90(%) <0.12(%) 10.80(X) [3]
FIVEVE 366.00 6.18 11.28 17.46 [4]
[0 6.39 46.20 2.61 63.10 (5]
BT K% 280.00 13.23 8.83 36.25 [6]
LI 344.00 2.54~16.92 1.84~17.52 29.16 [7]
H 825.00 18.83 39.50 68.83 8]
B BHH 3050.00 20.65~115 2.31~33.40 4.38~59.65 [9]
Rawal 1] — — 1760.00~5260.00 — [10]
F2 RS ENSNEAOK FETTRR Y T OCPs IAF AKX
Table 2 Comparison of OCPs in Baiyangdian Lake with other lakes/reservoirs
WA T A /km? > HCHs/(ng-g™) Y DDTs/(ng-g™") > OCPs/(ng-g™) SCRR
HEVE 366.00 11.60 2.60 14.20 [11]
HEVE 366.00 2.68 2.26 493 [4]
T 330.00 10.01 18.91 29.23 [12]
TR 280.00 435 5.79 12.90 [6]
bR 344.00 0.79~7.04 0.06~0.82 4.68~42.95 [7]
HEBBA 3050.00 0.54~6.94 14.42~82.87 — [13]
[ B 2R P i — 0~721.88 0~109.50 — [14]
Gomti ] — 0~81.23 0~345.70 — [15]
Haleji i# — — 0~6.50 — [16]
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FYETETEIX B £ OCPs L HCHs AT DDTs g ., 7K
& Y HCHs(a—HCH+B-HCH+y-HCH+3-HCH) & & 1%
fIC, DOARW h X HCHSs 25t i T M0 AT B T /K B 5 38 X
K A& Y, DDTs(0,p'~DDT+p,p’~DDT+p,p’~DDE +p,p'—
DDD) & A%, SV & X DDTs A0 4, DI X
DDTs I i T & & . HCHs 3Bk TR T3R5 5% B4 Al
KAKEE L, Hu G PN AR TR o-
HCH/y-HCH FAE A 2.02, 32 B R85 v — B [a] Py A
REET AN, 5 Guo WA TR T E
F = S g A =l — 2 £ B HTIKIAA HH Y
P43 WA VB T i 7R T BB BT AR DDTs 25k A
T SRR R . DT IRTE X Y DDTs 5% 58 e B8 7, B It )
B BERC WA ; 50 4h, TRE R T HVETE C 2 G AT
AR T YR KR R
122 BFRKEEDNERN OCPsHEEKF

7E OCPs K W52 5%~ , DDTs I HCHs [4: W & £ 5%

I AV B W B R, T E — 25 PP A R M R AR SR
B DX 8 = DBk A 3 Dy s R A 2Y
kb AL A b, 3R B OCPs 1]
TR TR MR AR I AF IR AR ATE , R TE OCPs 7]
TEAK A A A B 422 Y B W e 7 M L R,
BEPE SRS B AR ZM . 3 A EEvE fa i g i
& NAZ HCHs I DDTs 5 YRR, Gl s ek ()
SIYIRN X OCPs 7 5 AR E FR R sh i e sh ) &
JEA B (B fn Jesk sk HF i) B Y OCPs 5 T
— KRS, RS YIRP OCPs & T 24 & 3l
Yy H & TR Es™. %3 5oR, JE X AR A Pk
N & 45 1Y OCPs 55 A W AT 25 W 11 v B /K SF A Y . LA
iR €01 Sy 5], JE DX 114 B £ R P 5 B 19 X HCHs 1Y, DDTs
A L B [ AL e AR

3 EVE S HA M DR A A PR N OCPs X LG

Table 3 Comparison of OCPs of aquatic organisms in Baiyangdian Lake and other areas

Hu X YIRS > Y HCHs/(ng-L™) Y DDTs/(ng-1.") > 0CPs/(ng-L™")
iy RE 73.00 31.00 142.00
fifrr RE 167.00 55.00 222.00
Al R 174.00 23.00 196.00
Kkt e 348.00 64.00 414.00
bt NE 562.00 401.00 963.00
EPES Ye ik NE 315.00 81.00 396.00
Hfis SRy 398.00 119.00 517.00
s — 34.00 78.00 112.00
iR — 58.00 303.00 361.00
i3 — 120.00 34.00 131.00
g 2 — 447.00 44.00 491.00
T — 423.00 99.00 522.00
i ki — 0.72 6.91 7.63
WA 1 — 69.6 ND 70.56
e fig B 0.21 14.40 —
- Lrqug] e 0.08 34.80 —
AFH Ry fif £y RE 360.00 420.00 —
T i £y KB 1.27 0.71 —
B I IR — 1.42 0.24 12.35
AT — 328.28 19.52 420.34
e e LY — 0.63 3.78 —
Fe e LE Rl — 2.85 9.97 —
it B 4.54 13.37 —
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2 B¥#iEOCPs T E S
2.1 Hi¥iE OCPs HISRIR K i5 45 E

TE X OCPs V5 Y4k A W7 T : NI KA 3. N
PI5 G Bk DU NIRRT . AMIRTS Gy KRGS
FURFI] S A1, OCPs J@ 35 A ME A HLIS Ye b, B
“UERE RN, AE Bk R AR TS Y iR RS, 2011 4R,
Hu G S8 A W5 1 P 0E B FLAUHS AT 3t /i 3] (19
ANREE ) 22T OCPs, 45 SR W], IR LR ) o
OCPs N 5.4~707.6 ng/g, FHI{H 161.3 ng/g, H & & T H
HEE (12.1~15.8 ng/g, 37142 nglg) o FHHETE A TET
AU AGE , HATREEAWHR ™. 3E X OCPs {5
YL 5 RFnT A = e OCPs A3 56

UE X OCPs, I & 2 BN TG G RRAE™, T 2 R %D
AR UE DX S 43 Wl 1T 3% )22 7K OCPs ¥ B AR fL e 3
R A 7K 1] (0.69~4.50 ng/L) 15 T 4 K 1 (0.11~3.20 ng/
L), il g K] b A AR XS YL ) AR 5 350843 r A
BB =R K RS K B 0TS e, TR R IR IX R Z DT
TP IF 18 7 7K AR OCPs IR BRI

VE X AHE K | V7 KA ) 6 BE X OCPs 25 B HL R 1
o Guo WAER2014 4 P FVEVEMRH =5  F e MR &
DUR A 7K A R 0 R L TR T OCP 43 A 52
M, FRIZVURYI Y OCPs ¥ FE7E 3.60~11.12 ng/g, Hi
YILH LI S, OCPs ¥R 4.72~11.19 ngfg, 25 25 1 1
> OCPs ¥R e i, HM 25X OCP L BRI felf o AT
PESS AL G vE X A 46% , — @R FR R T H
HEVE OCPs 15 4% . HuG 48P 5 HEE 1A ) X HCHs Fl1 X
DDTs 43511 92 F13.8 ng/g (VR ) , WK UE T 7R AKAH )
REWZE I TETE X N OCPs 15 4%,
2.2 Ai¥iEOCPsiTHZNEZE
221 HEFHKITER OCPs By # N

1984 4F 3, e AR AR KL 07 T B 3iE K R AR
KB R BHEVRE ST G | B E 3 B, A
HEVE R B A T R, K78 R K, BT 9 A AJET]
TR K ATE, 2 S0 B4 2R KA
VE, K A IRV RE S 22 , A SRR R — BER TR Y
AL BT, 51 ASIANE TR R T
TR PR A S R BN 55 , A2 255 KOt I Sk 7K K o 22
KA HF B e 7 (R ) KB 24, B
AP K AT BT IS A R0 X KA, N TR 3 XK P-AE7, et
15429 (N \P.OCPs ) %5 BB,

222 R HFEX OCPs =M

1 VE Tl T RS A 2 R R R At
P B A K SR ) B b RS b AR — e R
Wl A 7 R A 3 S E X K TS G FO A . ok A
INHIE 30 4F2K , (A VE AR PP 45 4 Fh AR B VR Il 22
eVEy it I ELR% b A 0, Al FH AR BS , X3 X1
TR R i NIy 1 el P & == ) A ) @ 3 ) i R
YR L IEAS A T 19 A A R, K — e R b
SIS 5 Yy A R ) . ELDT s b E DX LY
A28 PR, X 2014 F1 2015 4F , PP TE X B 7E 15 o2
A 250 T 43591 9 13439 F11 12835 J7 i, (5[ db 4 &
25 R Y 15.57% 1 15.40% , JE 15 1™, HIRZEL0CPs
C T 1983 4E 25 1], (HLIH OCPs F4 X [ g 1 14 A PE | 8
DX H T D3 s ROl 3 Bl A OCPs AN 23 46 1) []
RIS TIAATE A SE PR v, X VR TE X Y
OCPs V5 LA ETERZA .
223 EXAERMET, T OCPsH B &8 T

2007 ST , A SR A LA VE X AT AR 4
W VE XA 23 FIRATG B4, YRR AR 2 L 1984 4R FRAIR
TR SEESE T 1984—2014 4F I VETE AY SoULZE A A
SRR DX HE K RN A AT ) 2 v D R B, A HRN R B
SRR R R AR ATEW R BR AT D K R
BAFAN GEATTIR T2 ) , HoAw A Ve I 3= 254
N Tl B K R A 3 B Al 27K, bl 1 OCPs il
FIEX A OCPs V542 . & X AW LR/ A S RS
T3S s TR M D, HOAHE YL A g (NP A2 OCPs)
PR A B FH AR

3 4%ig

TE X F2)27K OCPs e 4 10.80~261.9 ng/L, LAY h
OCPs 7 1 4 73.95~269.80 ng/g, OCPs 75 4% L HCHs Fl
DDTs 2 3=, HiAth OCPs Kt #ARMIN . ¥ IE X OCPs Jf:
R S TS YRR, BIVRG K T B e T =F K, AT g
TR _E ok K B A S TR AR R X 75 YL ) s R A
FH 5 FAPEUE OCPs 5 Bl 5yl i ORFI ) SN A O 2 2%
Yl EAESRMAPIRET , 3 X HEK R KR X 5E
X OCPs ZLPRACRZ W, JEX fa MR 8 AN 2R
[F] 7 &£ HCHs 1 DDTs 75 4% , {H A 8 o 30 B B 5% b
WE. BT, BFIE PR TE IR H OCPs I 22 (B 5% 111 e
LI OCPs 15 42 (1) /0, 5 [R5 T JR i 38 P9 4515 G 5 e
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Occurrence of organochlorine pesticide in Baiyangdian Lake and the cause
of pollution

HE Qi, LU Shaoyong, CAO Fengmei, ZHANG Shengnan, QIN Pan

State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental

Sciences, Beijing 100012, China

Abstract Organochlorine pesticides (OCPs) are a typical kind of endocrine disrupting chemicals, with genotoxicity and endocrine toxicity
effects, which is a great threat to human health. This paper studies the concentration and the sources of OCPs in surface water, sediments
and aquatic organisms in Baiyangdian Lake during the 1950s and in 2017. It is shown that the concentration of OCPs in the Baiyangdian
area is between 10.80 and 261.90 ng/L, and the corresponding concentration in sediments is from 73.95 to 269.80 ng/g. HCHs and DDTs
are widely detected, while other OCPs are quite few. The pollution of OCPs in Baiyangdian area does not see the characteristics of the non—
point source pollution, and the pollution is closely related to the external input of the river (the Fuhe river). Moreover, the frequent
ecological water supplement, the development of the agricultural planting structure and the fragile ecological environment also affect the
OCPs pollution.

Keywords Baiyangdian Lake; OCPs; external input; ecological water supplement; ecological environment
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