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Abstract: Persistent organic pollutants (POPs) are widespread and persistent in the environment, and most of them are teratogen-
ic, carcinogenic, and mutagenic. China is one of the countries with a high density of lakes in the world. Lakes play an important
role in many aspects such as water supply, fisheries, and maintenance of ecosystem diversity. In addition, lakes are important sinks

of POPs. The POPs in lake water can absorb and be utilized by aquatic organisms, which poses great risk to ecosystems and human
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health. Therefore, the distribution of POPs in lake water has an important impact on the surrounding ecosystem and human health.
We collected 80 articles on the topic of POPs in Chinese lake water published from 2003 to February 2019. We collected and ana-
lyzed the published data of polycyclic aromatic hydrocarbons (PAHs) , hexachlorocyclohexanes ( HCHs) , dichlorodiphenyltrichlo-
roethane (DDX) , polychlorinated biphenyls (PCBs) , polybrominated diphenyl ethers (PBDEs) , polychlorinated diphenyl ethers
(PCDEs) , perfluorinated compounds ( PFCs) , and phthalate esters (PAEs). The POPs in Chinese lake water have been investi-
gated in 49 lakes, involving 19 provinces, municipalities and autonomous regions in China, mainly located in the eastern region
(n=32), and Yunnan-Guizhou Plateau (n=14). There were fewer studies in the Qinghai-Xinjiang Lake District (n=3), and
other areas. Among them, PAHs, HCHs and DDX were the most studied POPs. Their average concentrations of 3PAHs, SHCHs,
and 3DDX in Chinese lake water were 360.0+433.8 ng/L (n=26), 12.8+23.5 ng/L. (n=30), and 12.8+24.6 ng/L (n=24).
The concentrations of POPs in water of eastern lakes were higher than those in lakes in other areas. Although the relative propor-
tions of XPAHs, ZHCHs and 3DDX to the concentration of total pollutants did not change significantly before and after the year of
2010, their concentrations decreased, suggesting that the compliance with the Stockholm Convention on persistent organic
pollutants (POPs) and the mitigation of PAHs were effective in China. The depth of water (overlying water and interstitial water) ,
sampling location ( the inlet and outlet of lakes and within the lakes) were important factors for concentrations of POPs in Chinese
lake water. The concentrations of POPs in Chinese lake water were correlated with human activities such as agricultural farming,
domestic sewage, industrial sewage, and docks, and the type of POPs and geographical location of the studied area. Based on the
research data collected from a large number of published literatures, this review revealed the distribution characteristics of POPs in
Chinese lake water, and provided a scientific basis for the control and mitigation of POPs in Chinese lakes.
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Horp n AER AR LB P AR A BEFE T B 1A A~ 80, 7024 WIA 23 Fr AR P SR B A it N2, iR 22
T LS EOU 40 A REA BT S bR g 22 , 71 STDEVP pRBICR A 5 J5USCHR H R 56 Ik 2ot , Toidiit
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2.1 E#HK AR PAHs 175 L E00K

MZERS A BA, 8k 2019 4F 2 A 5T h EIAK K PAHs (9058 248 dh 2 AR S b IX (22 N8
), BN X5 = SR R XA B (4 AR . CIRIE R 26 A E A K b 16 Ak e il
) PAHs MR (SPAH, ) T [l 4~9847 ng/L, F-Huk i 1 360.0+433.8 ng/L(n=26) (& 1). &HIHAKMAE
1 SPAH, BRI R TE I (2173.8+1475.8 ng/L) (n=2) > FgPUH (974.5£1043.2 ng/L) (n=1) > Kt
(752.4+987.3 ng/L) (n=10)> L (640.0£62.7 ng/L) (n=1)> BH AL (600.7£129.4 ng/L) (n=1) , F ¥
KRN S PAH (%, F 39U R 49.8+17.4 ng/L(n=1). ZREH X HAKMA SPAH, F-HHk By 379.2+
461.0 ng/L(n=22) , =& EHIAKAE SPAH J 303.6+216.6 ng/L(n=3) , F i —Hr ik & SPAH,
PIue % Jy 189.79.5 ng/L(n=1). ZREFHIXBINAKIAE SPAH, (& F = 5 @ FRIENAK AR SPAH, i & T i —
BRI KA SPAH,,.
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Fig.1 The average concentration of ZPAH ¢ in water of Chinese lakes and reservoirs

EE kAR 412016 4R 3 ATEATEVERE T 15 MRES MKARE S, 3Ty 16 R Se #6119 PAHs ¥
BESEAT TSE , R SPAH MR BESE R 71.3 ~228.3 ng/L, F-HJuk B g 133.4+47.3 ng/L, 5 H& ] X AH
e, FIPETE SPAH U BEAb T3R5 Yo K P & A R RE U405 00 56, JETE 3K HE (229.6 ng/L) #11X
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SPAH, R BE e i, HUCOR ZEH R (218.4 ng/L) L5 HL O (73.2 ng/L) i IX. SPAH ik BEfe k. #4E 2 M55
FRORER AN ECK AT 2028, 3 SR 4 R fe R, 4300 o SPAH, R B I 41.2% 1 21.4% , FLYOR IR
(18.6% ) Ak BE IR R 7S B8, K RVREE I 7.5% , BUASRTR , S5 18 (5~ 6 I ) B4 24k J3 383 41K v
RIATFIE(2~4 1) . 5t PAH SRV KSR 7, WA M 9 PAH BA0R ) 28 (Nap ) , HOF 33 R 15.1 ng/L,
HYCNE(Phe) (12.4 ng/L) Ml (Acy) (12.2 ng/L) , BARH I ) HAA N HTE (a) B (BaA) (2.2 ng/L) 7 5
7 5 BORAH L, vk SPAH i BE(RTF 2009 4ERKZE 1) 454.12200.3 ng/L' | &5 F 2015 4E 8 [ 1) 76.2+88.2
ng/L7 KRG 4 2015 4F 8 A REKIGWIKEE 8 A, W58 KBk Kk i SPAH, Wk Tl 27.9~243.0 ng/L,
SR R 107.8 ng/L, Bt PAH BRI Mk K PIM 7, EZLL 2 3.4 LUK 5 3 PAH Ol &, ik
SPAH, o BB 68% ~97.6% ,3 PRLL K 6 31 PAHSs ¥k BEARAIG, JEA AT DL Z W AT, 28 (Nap) (83 (b) %
(BbF) FIZRFF (b) 2 BU( BaP ) JE K 4 HhAd: Y vk 85 85 v 9 3 Fh B 4AC, Nap (22.7 ng/L) > BbF(19.9 ng/L) > BaP
(18.7 ng/L) , Acy 76K W K A b Gy i S5 /0, S 99k A Ay 0.47 ng/L™ | 5 HB 30 M L, K i 1K i
SPAH, B AL FREARIE G4k . Qin 55 2009 4F 8 A FEHLM 15 AR AE sl AT I KA, Al & I SPAH, ¢ &5
SEYIHREE R 170.7+70.8 ng/L, 5 R 95.6 ~370.1 ng/L, Horf, 4 4~ AW G RE 25 SPAH,, (1 7 ¥ v B
267.3+80.0 ng/L, 11 EIARE S SPAH, Pk E R 150.3232.9 ng/L, AW AL SPAH, M & & F WA
KAA. PAHs 75 SLWIK A i B LUIRIR (157.4257.3 ng/L) o 3, HUGRFHER(11.3£16.0 ng/L) , ¥ B e I
P2 = 31 (0.8320.38 ng/L) . 451> PAH Hi{R L) Nap ¥ & fie = , FoUk 5V Rl Oy 34.2~105.6 ng/L, F349U
68.8+24.0 ng/L, H.yk J& Phe, Hoik B 7 B 2 28.7 ~ 100.5 ng/L, 359 B g 42.7£19.2 ng/L, ¥ B f 1% 1) J
Bap, Hovfe I 0.00~0.36 ng/L, SF-EJ e J& y 0.09+0.10 ng/L™ A5t S PAH, W JE R AR T Qin %
2010 4F 5 —2011 4F 4 A RIMZEH (173.5+132.9 ng/L) " RFILEME 2012 4F 12 A— 2013 4F 8 A EHyuk
(495.5+24.8 ng/L) " MACEE  HEIA KA PAHs =E LR IKER (2~4 3F) HE, IR (5~6 ) MR
o7 SR O AIERAR , B Nap 46 H k2 foe i, 0 PAH BP0 3k 2 Bl s [ 390V BT A DX 3R )R TRD T AN ) 5 DA
e AR R, EIA K i SPAH, R BETE 2010 4 K LARTF-3 3k B2 537.7+729.9 ng/L(n=13),
2010 4FJ5 7 322.54340.1 ng/L(n=20) , JE4F3H R 2 F R ta .

2.2 fE#AK @ OCPs KyiT £ IR

OCPs F= 3243 g LAFR I 05 A JFURHRI A JEURLA Bk 26, Herh HCHSs Al DDX 15 A HLAE AR 2510 3
A BT . & IA K i HCH, (4135 o-HCH \B-HCH ,y-HCH 8-HCH) I DDX (f2.4F p,p'-Fl o,p'-
DDE .DDD Y5 DDT) (53 AR BL N 3 iz, o ST K A SHCH, e BEE [ R 0.25 ~ 195 ng/L, -3 i
12.8+23.5 ng/L(n=30) (&l 2a) , AR &R0 X 1VAK e SHCH, Mk R 19.6+32.6 ng/L(n=14) , 5 5% & il X
AR SHCH, M EE R 6.6+5.2 ng/L(n=13) , % #7881 X 1Ak & rh SHCH, Wk 7.9+7.3 ng/L
(n=3) , REFWHIX KA SHCH, R EERE = T 2 58 IR 5 7 Bl X KR 3 HCH, VR B2, BRANTIR K A4
SHCH, ¥ B 25 (AR v S AT (119£118 ng/L) (n=2) >i% 1111 (107.0£5.4 ng/L) (n=1) >57iH(23.4+1.2 ng/
L) (n=1) > (18.1+0.9 ng/L) (n=1) >PHi (17.3+2.0 ng/L) (n=2) >HEWIIA. /K& SDDX WL
Fil2 0.047~217.6 ng/L, EX Mk K 12.8+24.6 ng/L(n=24) (& 2b). ZFHh X H170 K & SDDX ¥ &y
21.2430.8 ng/L(n=13) , 2% & B X K 4 SDDX ¥ Hy 3.4 5.6 ng/L(n=8) , T —Fr il X /k{& SDDX
WeREH 1.822.1 ng/L(n=3) , RIWHL X WA SDDX He BE 25 T 305 W4 b X 88 00 7Kk 44 o A o B o F0 38
THZR M SDDX I JBE g F T AR U2 K81 (97 £4.6 ng/L) (n=2) >ffilii#] (96£4.8 ng/L) (n=1) >P4H]
(29.5£11.8 ng/L) (n=2) > £T I (17.5+0.88 ng/L) (n=1)> JI#i (15.423.5 ng/L) (n=2) , AWK 14
SDDX -k B (11.7~0.27 ng/L).

Dai %'7'2008 4F 7 A EFATEREBCE 15 ANRAES , RAEKFEFF A H A Y OCPs P47 Pk 15 5 BT, 16
WK I (1 PETE AR SOCPs MBS R 11.4~30.4 ng/L, EX¥REE K 17.524.8 ng/L, 7E OCPs 1, SHCHs
WG R R 3.1~10.6 ng/LOEIE BN 6.242.3 ng/L) , SDDX VTG 4.1~20.6 ng/LOE393k BNy 11.32
4.0 ng/L). Hr HCH £ 5:Ffdrr ) 3-HCH ¥R B 2 VR EE Y IR 1.3~6.0 ng/L, SEHIREEH 3.7+1.4 ng/L, |5
KR SHCH, #R B2 60% , R JE o-HCH (PR B2 1.1£0.63 ng/L) , #e BE Fe IR J2 8-HCH (P X ¥k i oy
0.41+0.15 ng/L). % DDX [ i {5 7 : DDE (o, p’-DDE Fl p,p'-DDE ) i 1, F449 9 B 4.6 ng/L) >
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Fig.2 The average concentrations of SHCH,(a) and 3 DDX (b) in water of Chinese lakes and reservoirs

DDD(o,p’-DDD F1 p,p'-DDD [ s Fl, 3499 B4 4.6 ng/L) > DDT(o,p'-DDT Fl p,p'-DDT (¥ a1, SF-34 1k B
4 2.60 ng/L) ,DDE F1 DDD 4351 57k th SDDX (¥ 41% F140% ' 5k HCHs 5 DDX ¥k BE T & , WLWFIY 45
of HCHs Y& BERE R T Li 25 2003 4E 7 A 19 0.77 ~14.2 ng/L™ | & F Hu 25 2007 4E 7 B % 2.1+0.8 ng/L"7;
SDDX %% 5 F 2007 4F 7 A #9 2.420.6 ng/L'" | BAAKR S, F1PESE DDX 5 HCHs ¥k 3 /K P31 4F i A T
K, SIHEWFRAH L, FEETE KMk HCHs {54440 F 45 K7, DDX b 8 i 15 447K F. Zhi 5§ 2012 45 7 H 7
TR PRI =E A AR AR 40 AS7KAE CRAE s R B RAEFR PRI ) , X H OCPs MEATAIN & $0 . SOCPs SR i
TR 19.1~111.8 ng/L, H:A SHCH, W EH 4.4~59.7 ng/L, 5 SOCPs MHRERY 24.7% ,SDDX ¥ BEH 2.3~
33.4 ng/L;B-HCH Hl p,p'-DDT & F 5544, -HCH [k BEVL B} 1.1~51.4 ng/L,p,p’-DDT [ B
2.0~33.0 ng/L!"* ;SHCH, 5 SDDX ¥ B H5 F 6 5 2009 4F 3 J1 #1045 5 ( HCHs ¥ B 3 [ 2 ND ~0.03
ng/L, 38 0.006+£0.011 ng/L; DDX ¥ B H 3.6~52.0 ng/L, F454 11.7£12.0 ng/L") . Yang 2 2003
E8—10 ATEPEZ R 11 A4S EBNA LB E 14 ARG (BRI B E 4 RSN, AR .o
BE 1A IEXK AR ) OCPs 4% DDX HCHs (HCB 459 BE BEATI 5 , A 8 : 11 AR A v, B = 388
JKAA ZOCPs ¥ 3R 55 (14.2 ng/L) , YR (R B ) 6.7 ~24.5 ng/L, 35 13.7 ng/L) AT (11.0
ng/L) , Bl {% (0.38 ng/L) ,p,p’-DDE Ay VL 7 ND~ 1.9 ng/L( ¥ 0.27 ng/L) ; HCB ¥k & 5y ND ~
0.72 ng/L(F34 0.11 ng/L) ; SHCH, ¥k iy 0.24~22.0 ng/L(F-34 7.4 ng/L) , Horb B-HCH ¥k i 5 2 (°F
¥13.9 ng/L) , i SHCH, [ 52.6% , HvkJ2& 5-HCH (SE¥H 2.1 ng/L) Ml o-HCH (S0 1.1 ng/L) , 4351
SHCH, 14 28.1% Fi1 15.2% ,y-HCH ¥R EE AR, /5 4.1% , B Al W, = B IA AR 2 B A LA 25
HCHs ', 5 25 55 125 JEUI0 DX HL 2 A9 /K MR ol 3 AT B Ak 5 8 75 KT, 5 JEE 22 W90 DX A e 2 A e Ak F v 25
15 G K. f G ET DL, P K A A LR 25 2L HCHs 5 DDX iy 3=, Hovh HCH $AK L) B-HCH
F 5 A WX [B] SHCH, W A 22 R K, T SDDX ¥ B AH 22 300K, 0 rp LAZR AR 1 DX WA /K 44 SDDX vk B 3 15,
B3R X K A SDDX AL,
2.3 FEHAKEREE POPs 15 30K

% F3iR PAHs, OCPs W& WA MG Y44 4, PCBs . PAEs . PCDEs . PBDEs Dl & PFOSs Fil PFOAs %75 %
Wi EA KA P S AR B A A Y, A IS A SR AR IR 4.6.1.1 K 2,3k 1 iR, Li
45 2003 4 7 ARG T FIVERE 10 Ff PCBs W BEAR DL , & BUEMR B g 0.11~2.4 ng/L"™ s Dai 45 2008 4F 7 J
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& 1 Hp s POPs 16 [ K A b 1) WA T ¥ v KR PCBs ¥k 3, & I HL B0V BV [l o
IS 19.5~ 131.6 ng/L, V- ¥ ¥ i Ky 45.4+25.4 ng/L(n =

Tab.1 The average concentrations of other types of  15) 113 oy 15 2%y i 45 5L Zhang %5 2015 4F 6 J
POPs in water of Chinese lakes and reservoirs 25 HE 7 H 10 H R8T 8 10 A RRE fKREI I 52

POPs Fie  WIA4FR SR/ (ng/LL) TH:rb 15 fff PCDEs %3, Ho i e BE 5 Bl 0.35~2.0
PCBs P 9314222 ng/L, SEYHkEE R 1.1 ng/L(n=10)""". 8k% % 2011
2R 2.7+0.14 AR 7 HORAET B 40 SRR SUKEE K T o PFOSs
AR 100 1.420.1 WS, BRI PFOSs ¥k B[l Ry 8.4 ~ 106 ng/L (Ut
SRR 0.1920.12 B2 2 A TallAinall (1 R B SR B 8 L, AT Tl £
PAFs A 724.6236.2 M FIER PROSs e i T 85 1% 400 ng/L) , - By i hy
WOk 84812424 27.8+20.4 ng/L (n =38, B 32 F5 A Tl £ ll 35 B
o S e )™ Chen % 20124 5 7AW T 22 1B
e 6283.341515.8 ST RE T 7K v 4 ot B T B S A ARV, & TR
NIk P 6680.0+3455.1 PFOSs LI A 2.3~18.3 ng/L(EHHE H 1.0+
PCDEs i) 1.1+0.06 3.8 ng/L(n=22)) KT LAl 5K 458 25 70 5218 14 4G 00 5
PBDEs FIPEE 1.92.2 {1, PFOAs ¥t BE T B 7.9 ~ 34.5 ng/L (SEH e BiE Ny
PFOSs ENL 15.8+5.8 24.8+6.3 ng/L) ,SPFASs ¥ BESE 5 17.2~94.4 ng/L
! 27.820.4" (P S 64.7+17.8 ng/L) 2. B5kAE 2 2016 4F 3
Pros AW 8294 AAEEPEVERIE T 15 4 SRBELUKRE BBUK A 10 7
w SRBRE A Tolb Al 38 SRR 4. PBDEs Sk BEEEH 0~ 6.5 ng/L, F-2Hk BEFy 1.9+2.2

ng/L(n=15) 20 W LA BDE-2 Jy 3 (65.8% ) , 7] fig L&
SR TR AL HE B P A s IR I R BB e A . R R 145 2006 4F 4 A ER U W E T 8 A RAE S, R
FKREIE X Hir 6 Fh PAEs ¥ HEAT T E , K L SPAE, # {5l 441.9~917.1 ng/L, 3 i Ny
724.6 ng/L™ | TBAR T ¥ BEAN 4 2016 AE7E KA 4 ANIIETIE B9k iR SPAEs W™

3 EMAK AR POPs iy4> 7o 4F1E

3.1 {#ifk{k POPs i(RESZEHMAR

T Rl — WA AR TR R A s K A P POPs Bk BEAEAE S IR R R 25 57 TS 4E 2012 47 3 A Fi 6
AR T A RABE S AR K FEFEXTH AP (1 PAHs 3E17 T 4047, KB 3 H SPAH, YR EETLIFH 63.5~393.9
ng/L, FA5 4 B Jy 187.8+108.7 ng/L(n=7) ,6 H SPAH, W B 21.1~64.6 ng/L, EH44k 3 Jy 37.7£16.0
ng/L(n=7) , \EW AR , A KRS SPAH, REEYTN 3 AR T 6 H, iTag i T 6 HREKMXTT 3
AT S5, AT AR IR R T WA/, 530 SPAH, IR EEFEAT . Tao ZF 2015 4F 3 1 —2016 4F 1
A 3 AR (FZF20154E3 30 H—4 H 1 H HZE:20154E9 6 H—8 HAIAZE:2016 41 A 27 H
128 H) 43 BIFE A5 7 23 .20 I 15 A-REE R, M E T HK B PAHs H B, & A ZE SPAH IR
474.0+37.8 ng/L(n=23) , 5574 195.9240.9 ng/L(n=20) , 47} 212.7+40.6 ng/L(n=15) , LWL HF>
K> A A% HR B R 42T PAHs /K—S S0 584 i N [R) DL S 45 2 7 i A 0 e 38, 3K 26 V7 i 2 )
MR BV BB KR, FEOKR TS PAHs WeEERS I, NI SPAH (W BE I T W72 4 2R,
WA KA SPAH, e JEREZ PG ™, o R 7 5 5 5 SPAH, H Y &5 T DA T 5 M8 250 12 7] — 7k
& SPAH [ 187.82108.7 ng/L(n=7) 37.7+16.0 ng/L(n=7). JEVi B %7 T W 8 Z: £k 9 (2011
BT ) MATERKIA (2011 47 11 ) 43 5IRAET 12 A RABE KBS U E T/KEEH 10 B OCPs ¥R B, K I E
Fi, EIX T ASREERANIA 4 A SREE SR OCPs A 3Ky 57.1% ,SOCP YR BE U 124 2.0~7.6 ng/L(°F-3)
WeBEH 3.6 ng/L(n=4)), 3 SHCH, ¥ -3 &4 1.0 ng/L, SDDX (4145 p,p’-DDE p,p'-DDD (0,p'-
DDT,p,p'-DDT) F-BJ¥& BE A 3.6 ng/L, iAKW A RAESNIIH OCPs gk, i XKk SOCP, Vi BE Sy
1.9~6.3 ng/L(EHHRBEH 3.7 ng/L(n=7)) , H:dh SHCH, ¥ B 4 0.52 ng/L, SDDX SEH3 B 3.3 ng/
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L; BT 7340 5, FKI(T7 H) SOCP, i BEBAR T A K (11 F) 1 327K 1 SHCH, 5 SDDX ¥k 2 U i
KFHK A . ERRSET 2016 4F 5— 7 AFERARTT VY 4 A3 - JCI0 L R JEns 0 A1\ — ok 4% 35
SET 3 ANSRAE SR T WA KA 8 Bh el R R (PAEs) Ak B, RINALM 5— 7 J1 SPAE,F-¥ik &
RN 13.1.6.6 F15.0.39.0 ng/mL; BRI K 8.8.6.8 11 4.5 ng/mL, JEMS KKl 7.4.7.3 1 4.1 ng/mlL.,
IN—IKPEMKIR 9 5.6.3.1 1 11.4 ng/mL, FHIBR A\ —K SN, B 3 AN SPAE UM EERIES A>6 A > 7
H PR 7 AR T 5.6 A, R AR I0 A WA, WK REST TR RTEC™ . X seise i
HIIA K (A POPs (3 I 5 2748 56, L Z2 3 K M rf POPs ¥R AR AR - 22795 (E/K B < Aok
B . o FrEERH AR S MoK P EE EROKEAHZ FREZEWRR) HER T E (M RE RS -
(1) POPs 1E A WA /K AT AT TR IRIFH A4 9 & (2R POPs 7E/K i (1) I RIS IR IE) UK—R
PSR T YIRS R A G
3.2 Ak POPs iR ESKIERENXR

T KA R POPs [ 38 5 Bt b AR I R 6. B3 2010 4R 5 A9 A illte RIRE T
30 ANFT 11 A SRAEES M KRR, IR0 H T L 78 K R ] BR K BE i POPs MR (B 3) , BB S A4y L KT
SPAH, 4 B Ry 238~ 7422 ng/L (¥ B R 1592 ng/L(n=30)) , SOCP, & B i [l &7 24.3~ 155.6 ng/L
(SE¥ ) 4 95.2 ng/L) , SDDX ¥ T K 23.6~151.9 ng/L(FH44 i Jy 92.4 ng/L) ; [al sk b SPAH,
BEVE R 2012 ~ 19899 ng/L( SE-HIUk B 4247 ng/L) , SOCP, ¥ i 3 Fil 2 137.0~2192.5 ng/L( 33k i
581.4 ng/L) ,SDDX WL 134.2~2157.1 ng/LEHI4 B 567 ng/L) ; [ Bk 114 POPs ¥ JE #k T
K. 9 A BT S PAH, R BEGE 1230~ 5034 ng/L(SE343¢ B 3030 ng/L(n=11) ), SOCP, 3 Jy
95.0~721.2 ng/L( E-H4 5 342.1 ng/L) ,SDDX ¥ BETL R 58.5~217.6 ng/L( EH3 K 101.6 ng/L) ;
(] 7k o SPAH, i BEVE BN 1855 ~ 9847 ng/L( F-¥ ¥k B 5472 ng/L) , SOCP, ¢ BE 76 [ 4 124.8 ~700. 1
ng/ L3 B R 420.8 ng/L) , SDDX HeBE 3 124.8~700.1 ng/L(SEHIH Ky 417.2 ng/L) " 7] 5 A #F
FEEEAHET, B EIBRIK TR 45 POPs Y 34K F LB K ik . AL 2012 4F 12 A REFHLOKE 19 AR
FE AR K S FLEBK AR ML T I 20 Al OCPs ¥k B2, 2Lk th 11 Ffr OCPs, & BLF /KK T ZOCP,, Y
XM BE R 2.3 ng/L, fLBRIK H TOCP, 1 -3 FE N 5.5 ng/L, Horpr SHCH, ¥k B3 [ 12.7 ~ 36.6 ng/L,
SDDX (4245 p,p'-DDE,p,p'-DDD,0,p’-DDT,p,p'-DDT) K BEJL 2K 0~ 517.5 ng/L, F MK H 8 4G ) A7 AL
FAZG LA DDX Ry 32, SDDX ¥k BE i SOCP,, ik BE 1Y 97.4% s (AFEFLBRK ekt A HLARAR 250 L HCHSs
T, SHCH, R i SOCP,, SR 19 49.7% . dBIITHRSE T T 4610 4 ASRABE 5 (3 8 ANRESL ) K2 KA
JEJA K SPAH, R, R LR )Z K H SPAH, YR BETL IR 421.3~515.0 ng/L(OF-HJ e 475.1 ng/L
(n=4)) RZF WA SPAH, KNG 687.9 ~760.6 ng/L(F-Y¥REE S 726.3 ng/L(n=4)) , K2
K SPAH, He 25 T 22 K vl B2 2. T 1 X 3 e IF T 45 SR 9 23 AT, AT LA B e 9 3 K4 e ] B Ok
POPs Y& B 5 T R K AR EE , 40 M H R B AT RE SR /K PR v POPs B [ 3 7 28 17 UKL S I e A ) 1, ]
TUREAE FA A IATURR D 0 18] SRR 4 T8 2 L 3K & BEDUBU T3, DR LT B Hr (9 POPs 5 ik afk
AR BKSEOL POPs YR B = TR ZK.
3.3 #iHKIE POPs iREEREAMEN X R

[ — 1A T 45 S ALK AR POPs ¥ - 5 32 K ARG ) I AL B 1 2 ). ZRET AT 55F 2002 4 8 A1 11 A
FET DU X B 35 B AR O AR IBOK AR, o H b 2 R 5 il B SIEA T ARG DU, & 38 P9 SR A UK AR SPAH, U JiE
TR 523 ~3530 ng/L, B2 1564.5+1004.9 ng/L(n=6) ; 1] AW HRAE SR SPAH, K BTG N
4~2200 ng/L, V-YI¥k BN 468.9£775.5 ng/L(n=T) , NZS R 345 KA , AW T RAE SUKAA SPAH, (1
T 100 PSR A5, T PN SR i SPAHL U B K W7 1) 72 8 . 32— SL4EF 2007 4F 6 IS #E L 7
WBY T A RFE SR T KRR, IS T /KBER 17 B OCPs [VREE , £ IK H AR AL Sk R SOCP,, R Bl
[k 8.0~45.1 ng/L, 349k 5y 26.6+18.5 ng/L(n=2) , 0ok SOCP ¥ FE Hy 36.0 ng/L, HEAK B RAE K
A SOCP , ¥ BEVE [ 44.7~69.5 ng/L, LY B R 57.1212.4(n=2) , /KR % X3, SOCP , ¥ BE S B AK
F < Wt < HEK DRSS ik /15, PEIK Ik o OCPs ¥k B /K 7 i @ i 7t s ' . B il T 2013
AE2 HA8 H A BIFEHGENKEREE T 8 AN 12 ARAE S KRS URE T /K AEE R ) 17 F OCPs YR i, & 3R
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2013 4 2 A, K PEEK FUKAR SOCP , Sl 2R 1.6

o000 by "/ W L A R 4K (h OCPs 3k 25
5000 ik TR K O SOCP,, #5253k 5.3 ng/L; 2013 4E

5 4000 8 FIRIINE] 12 4R BE s, % BUA K FK B SOCP,
5: 3000 W R 0.57 ng/L, /K 7K SOCP, ¥ &4 0.68 ng/L,
S 000 Rl 1A KPR SOCP 3R T, K KRS 5
o0 HEK FUKER ™. F 3B S W05 I A (o R [ B
kK POPs ¥ J B IUIUT: 250 B AT 11 < .0

e e & Q_;]_;E (<HEZK 1), ELIP46-RRE A1 POPs W i BIK I8 1 25357

& S & i POPs SRS 35 T R T
S KBk B, S UK R | — Bk T
¢ i R, % XK | — Gk B T
3 JRill/K A 2010 45 5 A A9 F 4% 3.4 #Ask{Ek POPs iRES A AEH MM LR
POPs PEREE (B2 AR 27]) TILET 2014 4 H (4—5 ) HE(T—8 ) Bk
EOCS;;;;@lgﬁgfgigggéﬁ_ (910 J1) (122015 4 1 1) (ESBIBIEC A BT
znﬁx igﬁDE DD A1 DO H e o LU0 P REALIERT T AR RAE XK IR £ 22
Fig.3 The average ;Oncentrations of POPs in the F OCPs J&/T?Tﬁﬁ(m RRETARFELKHE T, RER
water of Lake Taihu in May and September of 2010 HAANNIALLS (HCHs) Lﬁ%‘i&‘t% RN
DI IR L A% 10 A AR OCPs gl il et S 5 ep
T A A 7 e P TR 2R 2K 5 , I 2 24 06 0 0 2 I , T il 2 T N T e e 26 20 97 T 75
e i A LA R TN 7 PR s BRI 2 A, SR A L, T K R rh b — R S
E BRI R ), 7T RE R ZERK A 28, X4 A8 T 45 2 I S P A 25 167 2%t , M T S Bk Ak OCPs 241
225 R FAET 2007 4F 6 AR THUMTEI 7 A IXBOKRE 460 T Herp 17 ff OCPs ¥ B, & LA
I (112.2 ng/L) 53548 (126.2 ng/L) Bi X I SOCP, We [ 55 15 T 5 AN BRI (SOCP,, -39 fi
H340.7+19.8 ng/L) , 554 W S D BRI JE T BREE , % S5 PSR 10 50T P4 80 4 5 A G 3 , BRI AT 110
R AR 35 AT A K, B T I 5 K 3 el R , A i i A 25 5% 8 T - s, vl
T T KRRV R i M 3 AR T4 Tt , DAY T B A LR 250005 22 5 3 A1 S 1 ( 69.5 ng/L) 2 75 1)
TR A 11, AT P8 0 90 A5 30 R AR L0, 2 380 2 LA Sk B b, T A1 A J 0% S RS L o 2 v S
TSV AN B MRS Y (R, 156 T B S R I K BE OCPs YR BEWS 5 T2 4 A KBk R L ik
BRI T LI 40 AR UK RE T (9 PROS e BE , & Bk fAeh PROS #e B KB Ab7E 8.4=1.2 I 106+10.2
ng/L 2 [8) , W B4 HE TS LURZ T 1 ALK RE R 9 PROS #e B 435115 ik 40051350245 ng/L, Hog b v,
2% LT B IX 0 SR AT K RE  PFOS 1V 5 4585 (70 ng/L) 7 5B A R A 722 2 0 S22 £ 1435 e
S EHUHK R PROS W B 10 BB AL EURHFIEAMT T 2014 45 5 JIFE THKEIE R 6 A RAE ik
FEY PAHS W BE , K BUK R ES ER PAHSs FIKIR PAHs ¥ AR 24,2~ 3 3f SPAHs 5 4~6 3F SPAHs -k
FE4R 50 287.1 281.5 ng/L™ | TiAIERAC PAHSs 3= B 5 410 i i B0 , 25 FR40 PAHs £ 300k [ B2
YRR AR | ph MBI FAR K %8 2 X PAHs 32 8 s R 2R T MM 5 26 ) R e . i ot b AR B
SR, NSRBI KR T POPs ¢ 8 J 43 A R AE AR AR B ARSI, N2 T HE Vs AR 255G A it 47
i, 2 A 995 95 7K (O HE R , 8 2 1 RS0 A3 K A POPs e J88 185 sl e G AR 1 3 A
3.5 #sHsk{k POPs iREES B S B ERIX R
7] W K K P T AR [ RR 2 POPs e 3 22 DA 1 2 B8 AV 3R R [ T 47 7 2 5. 902 SCHR 30 1y 01
KPR 43 ik PAHS ¢ 538 75 75 43 F ik PAHs WRHE. AT REAEAE PRI SR . — 275 49 -1k PAHs VA BE
/N RS T-iE PAHSs I ARBER; R R4 Tt (1) PAHS KM RIS M08, T 5 TRty BRIk
) e P R B o 2.
ELA RS W) B-HCH & WA K VA b HCH o pE 38 R ik, —r i 2 i T B-HCH 7K i R 2 1k
BART BT R X FRME , (A A TR AR TR SR T R R 5 Wl s 55— T, e R
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HCH AR 2853 K ] (i B 54k, 7T LA S g B-HCH DLAFIFAERZS . 3ol ) L [F 1, S50 7 W)
TRk B-HCH e BEAH X4

DDX L2 R L FE 8 R A E T A5 KA A BLREFE R him B s i R RE PR DR i
PRI e S A K AR rf DDXC ) 534 1T R 52 24P B8A S ik X DDX SEFE (152 ).

PCBs [ 22 ¥y H 30 R K 2 K A v e 3 5 0GB A B30 LA 6. 2 AR 2 R 2 B S IR B
AR 2 PCBs [7 R Y AW B2V BB AR ), SRS PCBs R T S Uf R PCBs. [tk
TEAHR R ARG PCBs KARAFAE TR IR 1o SUIRACHY PCBs B 5y T Rl ARTEUURRY R, AT S B
AR HUC Y PCBs A ¥k B i T i U HUAY PCBs. 53 4b, 1t T PCBs \PAEs \PBDEs S5 /K 14022 H 1Y
FATBR B A K U b 5 B2 T8 PR ORLA L, e 2R A DCRU v DR 39 301 7K A v
PCBs PAEs PBDEs % POPs ¥R BETEAEAR T IR | HHAE R JZ KA 10 23 1T (] Btk e gk .

4 FERAKERAREFE POPs RENTLERRER

FRAE BT HE B ) 80 G T & e STk, 2 9 YA /K A4 HPOR [R] #0212 POPs 1 ik B AN [, A1k 2019 45 2
H A MR s, SPAH, SE-3 1k B R 360.0+433.8 ng/L(n=26) , SHCH, -3k &y 12.8+23.5 ng/L
(n=30),SDDX F-HIHFEHy 12.8+24.6 ng/L(n=24) ,SPAH, T SHCH, fil SDDX, 3% & K PAHs 3k
VR Z , EERIEALSE A SR IRAN AR  H b [ SRR S SRR RS (BRI R st &) A= 945 1 (TR
YRR AR A B AR BT ) R TR AR A Pl A R PAHSs; ACKTESR B F T
AP T2 ast R v i) = B HE R R SRR e (BRI AR 0 TR R N IRPILZE 55 ) Sl i AR 5 R R BT R
A2 HE A e P G P T A5 0 T 57 £ 1) 03 7 R L Rl A 2R 6 PAHs 72 AR A K
A BB SE  TEI AT A R S s ] T HCHs \DDX 25 KR40 A AL AR 26 B mi e [ 428 1k A
M, R H B SPAH AH LEBEAR. AABTTE] 17,2010 4E &% LIHT, EPAH,, SHCH, & SDDX FyF-35Hk
433 537.7+729.9 ng/L(n=13) 20.1£32.2 ng/L(n=24) f121.3+31.8 ng/L(n=17) ;2010 4Ej5 ,SPAH,, .
SHCH, F1 SDDX [ 45k B 43 31y 322.5+340.0 ng/L(n=20) .11.0£12.2 ng/L(n=7) F110.7£18.7 ng/L(n=
8) (&l 4).

600

] 20104 1% AT PAH AL
500 201045 3 YPAH, =3 YPAH,,
»-1 40()_ 92.84% 2 YHCH, 93.69% 1 YHCH,
[ ¥DDX [ YDDX
£ 300
8 200_- 3.48% 3.2%
100 4 3.68% 3.12%
0 T - f— 1

YPAH,, YHCH, YDDX
(a) (b) (c)
Pl 4 rhE &0 K PEZK R SPAH, SHCH, FIl SDDX 7E 2010 4EHi )5
ST FEE R () L5110 1318.22,2025.27. 28,32, 34, 49-60, 6671 TITLI0849). 0010 4 T 1 SPAH, |
SHCH, 1 SDDX AR H ] () (6 9410-13-15,17,18.20,22.27,25:31 49:53,57,59,63:10,T2-7881,83.87.89.90.96,97,99)
2010 4EJ5 SPAH,, SHCH, Fil SDDX AFRE ] (o) [5:7811116:19:21,23 26,28,32:34,5456,58,60-62,71,79,80.82,84-86,85,91.95.95]
16
Fig.4 The comparison of 3PAH,,, SHCH, and 3DDX in water of Chinese lakes and reservoirs before and
after 2010 (a) , relative proportions of XPAH , SHCH, and 3DDX in 2010 and before (b), and after 2010 (c)

AR SPAH,, SHCH, Al SDDX AR & i 00 18 25 A8 4k, {3 2010 4 J5 3% — 2% POPs ¥k i %% 2010
AE R LLRTEA FrREAR. thE T 2001 4R35 T O THReAMEA HLIS I (POPs) (1 i 7 8F R BE A 29 ) (Stock-
holm convention on persistent organic pollutants) , &S Z)F 2004 4F 1F AR, 2 2011 48 %A 2 2 45 4
f1 POPs 3 %5 22 40 4% HCHs .DDX PCBs 42, s [E2 75 [ 2009 4F 5 H 17 HA2, 4% 7B A 7 i
FEAH R NN MASCBE BB R R , h BB AT O TR AMEA IS Y (POPs) YT
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TEEFIRBEANZY) L RO PAHs BOAS P8 HEE. 2 sak.
5 &it

W AR 4 38 TR B 2019 4F 2 AT &R SCF b EIBIIA/K K POPs 1) 80 fi SCHREE , ¥ Kb i 19 4
B VEFET AR 49 NA, RGUHLEZE T T EEIHKAR POPs WY 15 Y R B2 40 AR AL, R B i
AR B TR EE (% POPs V54, Hovh PAHs (HCHs F1 DDX JEWFIE IR £ 1 = 2875 4e ), H G T340k i
4331k 360.0+433.8 ng/L(n=26) .12.8+23.5 ng/L(n=30) .12.8+24.6 ng/L(n=24) ; PAHs 7E A [R1HITA 7K 4
HR e B 22 A K, T DDX A HCHs ¥ B 78 R RIS TH A A Hp 22 A X 35 /0N s e 25 1) 40 A b, A A A K A4
POPs WM ZE M E R EMLIX (n=32) , = SR BRI X (n = 14) FNPG 50 BB X (n=3) 5 D BF5E, T
HE XA AT, Hod, AR X AR AR SPAH, kB R 379.2+461.0 ng/L(n=22) , = 5t = J5 it
XK SPAH, WK EE D 303.6+216.6 ng/L(n=3) , 7 —# 50 ] X /K& SPAH,Jy 189.749.5 ng/L(n=1) , &
I AR X > 28 5 SR DX > 75 56— 9L ) X 1) 43 7 4R A 5 7R 350 b D3 K 44 SHCH, 1 vk 8 19.6=
32.6 ng/L(n=14) , z St/ FHI X Kk SHCH, #EEHy 6.625.2 ng/L(n=13) , ¥ J—# 5t ] X K f& SHCH, ¥
FEA 7.947.3 ng/L(n=3) , I ARIFWIX > TRl X > 2 02 8 B i X 431 REAE 5 2 38 b DX K
A SDDX ¥ & 4 21.2+30.8 ng/L(n=13) , 7= 5t 2 JE X K A& SDDX V4 3.425.6 ng/L(n=8) , 75 il —Hr i
X KA SDDX # B4 1.822.1 ng/L(n=3) , 2 HERIBHIX > 2 5% 5 X > 75 R 5 0 X1 43 70
fiE s NISFTRI A3 AR 7, 2010 47 J5 78 I K A ks I Hh ) SPAH, SHCH, A SDDX ¥ J¥ [y 2010 47 K LA R
PRIBEAR AR AR 2 T s, Ul BB AT COCTF R AER DTS YY) (POPs) YT AR TF IR BE A 24) 2 LA
Kkt PAHSs ()8 IHE T 0035 ; POPs 78 Hh A TR A 44 Hp i) i 13 5 221 ORI IER JEE (L BEK SR BRK ) R
FESALE (AW 510 Bt K B0 FA R i 3l CROEBRE ARG HEVS | Tl 75 7K B i 3k i Rt ok 46 ) FE 76—
ERFR AT 22 X LR R, 16 5 POPs Fh28 Firab X3l i 07 B 451 22 TR 3R G

& POPs B9 AE 7% 5 R IR — A AR Z M E R ZEOAFE Bk ol %7 T & 1
HHETAE, WAK R TR W KT 5 K77 B i e 4 DL B S AR 2 R G R g Rk, R ik POPs 7
i RS R e b LN RO R UB W V@ i & 11075 s T R B R AN =AM = R 17 S Ol N 5 iR (s P € NG R
POPs (2 THFSY , KA AR E] 25 8] X5 v EINE K AR A B b POPs LR GRFSERE Z . AL AT T
fife v EINE K AR POPs 175 QL IR Ko 23 A R AE. (BT e 2 B0, 764 )5 09 TAE b, BT o B3390 7K 44 POPs
V5 Y IR B o0 A AR AE TT R L5 G- PEDEST , LARIF T B AT TR AR A v 1 o 300 4 2 A | A 4 st R A 2 e R R A FH AL 3
4, R EETA POPs (175 Y 1B B 45 il H it — i i B 3 AR 408,

6 &% 30k
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Table S1 The location and water area of the lakes and reservoirs covered in this study

i RER2R 7 b e i A K IREFL km?
AREWIX = el DI 34°13'~34°14'N, 117°7'~117°10'E 5.8
L Lo 32°04'N, 118°47'E 3.8
s T 32°27'~32°31'N, 118°57'~119°1'E 16.7
EP 0] HDiN 31°56’N, 118°49'E 1.7
EB3)] LI 31°14'~31°18'N, 118°53'~118°57'E 31.2
g Lo 31°24'N, 120°19'E —
K TLIN WL 30°55"~31°32'58" N, 119°53'~120°36’'10" E  2537.2
(iR Wit 30°13'~30°15'N, 120°8'~120°9'E 6.4
T WL 29°11'~30°02'N, 118°34'~119°15'E 580
HLiH) L 31°25'~31°43'N, 117°16'~117°05'E 786.0
1 22 18 i} 27°39'~29°51'N, 111°19'~113°34'E 2614.4
LI L 29°39'~30°12'N, 113°07' ~114°05'E 340.1
Rl Wt 30°30"~30°35'N, 114°21'~114°27'E 34.4
KR Wt 30°3'~30°8'N, 114°58'~115°12'E 73.7
A #1dL 30°33’N, 114°15'E 0.60
PR K il 32°43'N, 111°33'E 1022.8
AT Wt 30°40' ~30°42'N, 113°38'~113°43'E 86.7
T U 11 34°27'~35°20'N, 116°34'~117°21'E 930.2
L AR 34°26" ~35°20'N, 116°34'~117°21'E, 531.2
THKE pE 40°1'N, 17°32'E 86.8
BITKIE dent 40°26'N, 115°50'E 130
T 7K i 30°53’-30°54'N, 121°55'-121°57'E, 5.6
FREWA IR 23°8'~23°9'N, 113°16'~113°17'E 2.1
TS BH A haniii} 28°23'~29°43'N, 115°48' ~116°44'E, 3207.0
=K i 30°49'N, 111°0'E —
HFiE ik 38°43'~39°02'N, 115°38'~116°07'E 366
R K T 36°30'N, 117°10'E 166
B IR EL 43° 51'~43° 57'N, 125° 43'~125° 50'E 1970
Ak H TR AR 43° 47'~43° 57'N, 125° 43'~125° 51'E 4944
JEE L LK AT 44°43'N, 127°26'E 1151
PN ERE EESIAIN 46°35'N, 125°1'E —
= ot e S X HALH) S 26°37'~26°41'N, 106°29’ ~106°33'E 14.5
ZLHH) FEM 26°24'~26°34'N, 106°20' ~ 106°27'E 57.2
J7 U M 24°46' ~24°56'N, 105°0' ~105°6'E 816
= e SR R pagt] 23°40"~27°50'N, 99°38'~102°34'E —
T TR I I B 41°49' ~42°08'N, 86°41' ~87°27'E 1004.3
HEERIH [ 31°24’~31°41'N, 88°32'~88°50'E 333.8

IR [LE: 28°46'~29°11'N, 90°22'~91°4'E 650.5






