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Abstract: Sediment nitrogen and phosphorus pollution is a key factor limiting the sustained improvement of lake water quality
in China. This study collected published domestic and international literature and monitoring data from 2000 to 2022, and
obtained surface sediment data from 131 lakes across five major lake zones in China: Eastern Plain Lakes (EPL), Northeast
Plain & Mountain Lakes (NPML), Inner Mongolia-Xinjiang Plateau Lakes (IXML), Yunnan-Guizhou Plateau Lakes (YGPL),
and Tibetan Plateau Lakes (TPL). The Single Pollution Index (Pi) method was used to assess the pollution status and spatial
variation of sediment total nitrogen (TN) and total phosphorus (TP). Based on typical case studies, this paper systematically
summarizes the nearly 70-year evolution of lake sediment management paradigms in China. The main results are as follows. (1)
Sediment TN pollution is generally severe, with an average Pi value of 4.54, indicating a heavy pollution level. TN pollution
shows a spatial pattern of high levels in the northeast and southwest and low levels in the central and western areas. The TN
pollution degree of the five lake zones, from high to low, is: NPML (Pi = 6.90) > YGPL (5.89) > IXML (5.08) > EPL (4.09) >
TPL (4.08). In contrast, sediment TP pollution is generally light, with an average Pi value of 1.41. The TP pollution ranking is
YGPL (Pi = 2.26) > NPML (1.96) > IXML (1.32) > EPL (1.27) > TPL (0.94), belonging to the light pollution level. These
results indicate that severe TN pollution and regional TP pollution in Chinese lake sediments are mainly controlled by local
human inputs and regional natural background conditions. (2) China’s lake sediment pollution management has gone through
three distinct stages: engineering dredging (1950-1998), environmental dredging (1998-2015), and the current systematic
governance stage (2015-present). (3) Future sediment pollution management should adopt a systematic strategy based on the
principle of “zoning, classification, and gradation”. Priority measures include strengthening basic investigations and database
development, promoting classified sediment recycling and utilization according to pollution characteristics, and establishing
long-term guarantee mechanisms. These targeted measures can support effective control of internal lake pollution and the
long-term ecological restoration of lake ecosystems in China.

Keywords: Lake sediments; Internal pollution; Single Pollution Index method; Five major lake zones; Management history;

Zonal management

T2 B K P 0 B R A R G, R DX K 22 4 o HERPAEZASST SRS AR 22 REVE S5 5 T I S A
BB A, SR, AE A ERRIE T AV AR AL RE o, KR ARG AW A\ 3 S50 980 9 L T i
TR (R SR AR S U R AR S5 i R SL, T TSR BV T IR N T IR ARG HRA e
T TR A IR (1 5 H bn ez — (00, DR Uh BRI SEit 1 5A 0 MIANIRTS Bz il i, IF SRR
T A7 4 7 T HR A R (ELREAE SN AR T 1B A 4G B R, KRS Y P E R AR Sl R IR
Uk AR RS R T UM P R BEEETS eme0), FEIRR 6 PF AL Tl e . B
RERRRREEI AR, TR NIRRT 1, R TR AN BRSO I 203 K 5 SR
AV AR SRR

M G, TR X A SR BL AR A AN OS T ISR 2 7 i, BRI G Re Saa A O E
SO, J T, BEETUR Y A IS Seia B TS R A RN« TR R LBEA ] 45 r) fRL 0560 [,
IR TR JORARE . ARSI 5T O AL A e 4 5 58 e ORFRAS R S5 RN T I BEASCR
FFAEAR. Rk, RGP EBIATORY RS YR DL, IS HIA B AR K, JFEE X P B 23
X7 RIKIA AN, 0T RO RIK BT SGE M, SEBlA A S RGN KUK E B B0 EE R L.

T, AR SR R BORE, PG TR E T DOWIA R Z VTR A BEGRRL, R Has
R AT HEE s RGMELLT 70 SERWIETIRIA B BOVERAE, 456 EARZEG], P 5B Baa A S
AERANAE s B1XE 2R fT5 FeRI SR B85, PR B WA DR IS Gei BEE K K SR

1. MREF%

1.1 HRXE
RE (FEEE) WEAMETREEEEBEIX (EPL) « ZRIFEFEEL#IWIX (NPML) . EHEE
AKX XML« FHisEEBmX (TPL) Mz i (YGPL) B, 4x[F 1 km? DLk B4R IA3E


https://www.sciencedirect.com/topics/earth-and-planetary-sciences/tibetan-plateau

2693 />, JATHAH 81414.56 km?, £ 5 4x[E E - THA ] 0.85%, KT 1000 km? FI4RF R BLEIAA 10 4,
TAATE 100 km? LA (313478 2557 4, 100~1000 km? FISIIH 2 514 126 N8, AT st 234 131 4
WA 996 MR EVTFRMEEAR (Bl 1) , HPEPL (N=90) . NPML (N=9) . IXML (N=12) . TPL

(N=6) . YGPL (N=14) . X 131 MEAUMIAR TG o0 TR, THARYEH Ny 0.69~4266.55 km? ,
HALTHAR A 36.26 km? o R THIFR 344, < 100 km? B33 7H 3% 98 4>, 100~1000 km? f1381yH 26 4>, > 1000 km?
WIEIL 7 A T 2 70%HE KA (> 1000 km? ) M2y 21%80 K EHIIE (100~1000 km?) , BEA
GEM S A E RS — B Rk, AREAS REE R U7 Hh S ek I X 2 ELHA TURR S YR i 5 A e 5 X 4k
53 AR -

80°0'0" 4% 100°0'0" %% 120°0'0" %<

50°00" ik
50°00" it

30°0'0"1E
30°0'0"1k

80°0'0" %< 100°0'0" %% 120°0'0" %<

B 1 R AL
Fig.1 Sample sites of Lakes

1.2 AR *

1.21 #FERBEME HRINVRMINSEE A SRS HEIRHE, A 7R 2 48 EuRm & 7 i,
W T AT =285, (1) %:T Web of Science. Scopus-. Science Direct. CNKI £ 3% 52 $4/5 % (2000-2022)
FAEZSEG (P EFERRGLAIRY  (2015-2021) ZERUB TR, FRECH JGH X $E 131 MBI 996 4NF
FEUiAWEE (TN 5888 (TP FEEdE. (2 £ CIREUBIA 3L 105 AN A8 RN TTEL IR M
HydroATLAS $f FE HH 32 I S R 1) 2 e RS R P 4508, S as il @ e . IR STl DR AE S RS 2
NAREMIEE 20 TiFEbR. JE ST G G MM AR S ME i (5 3.1 1) ¥92EFIX 105 AN i VS e 2d 48
BEAT. (3D HEFLABR 31 A EFKYURS PR BB (eTh 16 B/ 15 611D .

ARG MEARET MBS RN, H IR ke e Uk AR IR HE VT A, TR 48 7R R XI5 YL %2
WS 8]0 8 Sl o ANRISRIESCRR T AP 2557 TN W & FH L IR Ik soe R Gk, st &3l
IURIERE LT &, (EFE R TN A S B m s SRS, TNV AR 6 8.3 2 700, TP e £ R
IEEKAGVE W IRES SRR YOG BEE, S5 R TC R 72 0, F4r  FU R KL SMT VEHTBEIE S 70 4
PRI, 7590 22 S 2R 0 LS o R — e AR e 1, (BT B M T ke, ELARI AL 3R A A [ S WA =)
W, KFEA (N = 996) Guit T J7vER Bt X3 3 S A AL, G510 AT I 2= T 30 S (1 = 0
FUWT o VESCHRAE R 2 R E R E R 0-10 em (/b #Ch 0-20 cm) .

122 #AERKRWA T HFH 8 KUHTCRAENARZTORYIN TN TP IR/ L DR R, X — k%
BTN ATRINESEZE: (D KRBTSR IR -K R YIRS G S SO R X, B
Felya A S IR0 R AR S R OE R, BRI V2 A VA P YR SRR BRI S B A T



AE FRFEFA222), (2) AHFFR TN IRBIUTRR YT 7 57 A 0 B A o W 7838 9 58 B TR A S RE 1D 3%
BRI RERER, AVBESR, AU LR A EAME RS REE R EN 2 EEN
SRS, BRI B AR T8 R A BB RIS TR ) BT e (1 2 0 2 114 SR 32 B R B [
Fo. RYEWES LR Z VTR, 8RR ATk LR 22 U S B R AT 1 7 T B R AR
#o B, SRR DURIEEE R 055 T A 55 22 R 43 B H AR R 8
1.2.3 ¥R 75 45505 Far ok B TR BRI 45 57 960 2hnE Lh B R i , BlE A
15 P SR E SAE AR LU (P, BEBRMUZITS 5 YR . Pi AR, RIZ5 5
YIS Gk R o TR R IR VAN BT AR /K AR 3 S e R R R . TS e s R I BB Bk DAV
Wrbnite, THEHREE S RS R, IR R BRI IR . R TS R EBUE T E A KON
Pi=Ci/Si 1)
o, PiONSRIUEA T S sbr e T 4 Ci TR |75 Je M 7 I SE bRl (B (marka); Si AT RIF § (13
WrbrdE(E (malkg) . PUARY AR TG YA bR Si B3 ORI . LIRSS SR AR Bk SHE NI HERSL, IR YT
B TN, TP &%k b R ILBER RN B r R g%, HE—EREVRYGE TRe, Bk, —¢
VRIZ IR B 0 eI 3 S M R TS e 4 AE 127281, Tk, ARFAR TN. TP NS H 2 BIkE 690
mg/kg. 543 mg/kg®l, ZE{E T 4 [ 785 MEIVAVTAR A SR ZFE i (150-200 cm) I I E G v 45 R
(01, R4y S R TR B AR TS SRR S BE . RAMARAEE, BIE NS ERE. BX 0%
W5 Y TR LR B — M — B SR R, DB R EBS RN R, FEUBNE, izt
BT —EREDRY, AT IENREDURY T B A, SRR TS o F2 5 . BRI, PP 45 R T 2R N 2 T1%
5B B T ARS JoKoF, AR KRR o b (B LR 1O .

S NGRS (= S g e

Tab.1 Evaluation Criteria for Single Pollution Index Method
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Tab.2 Single Pollution Index of surface sediments from 131 lakes in China's Great Lakes region
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Fig.2 Evaluation map of TN and TP single pollution index method for 131 lakes in China's five major lake region
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Fig.3 Pollution status map of TN in sediments of 131 lakes in China's Great Lakes region
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Fig.4 Pollution status map of TP in sediments of 131 lakes in China's Great Lakes region
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Tab.3 Comparison of the characteristics of three stages of sediment pollution control in Chinese lakes
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Fig.6 Governance Strategy for Internal Pollution Control of Lake Sediments in China
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Tab.4 Zoning, classification, and gradation strategy for lake sediment pollution control in China
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