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Abstract: Suspended particulate matter (SPM) concentration is a key optically active constituent governing lake water turbidity,
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colour, and transparency, and thus serves as a critical water-quality indicator. The three largest lakes in the middle—lower Yangtze
River basin—Taihu, Hongze, and Chaohu—exhibit pronounced spatio-temporal SPM variability driven by both natural and
anthropogenic forces. While polar-orbiting satellites have elucidated seasonal-to-interannual SPM dynamics, the scarcity of
cloud-free imagery severely limits analysis at monthly to daily resolutions. To address this, we evaluated existing SPM algorithms
using Level-2 imagery from the Geostationary Ocean Color Imager (GOCI) from April 2011 to December 2020 alongside quasi-
synchronous in-situ measurements from the three lakes. The best-performing algorithm was selected, optimized, and applied to
quality-controlled GOCI imagery to generate a long-term, hourly SPM concentration dataset. This dataset, comprising 13 262
files in GeoTIFF format (GCS_WGS_1984), provides high-temporal-resolution observations. During 2011 - 2020, the mean
quarterly counts of valid-observation days (defined as days with =85 % lake area covered by usable pixels) were approximately
23.4, 27.5,33.4, and 18.1 for Lake Taihu; 17.9, 27.4, 26.4, and 20.0 for Lake Hongze; and 17.3, 23.7, 26.9, and 21.8 for Lake
Chaohu. Cross-validation demonstrated excellent agreement between satellite retrievals and in-situ data in both spatial patterns
and long-term trends (r > 0.95, MAPE < 15 %, RMSE < 5 mg L), confirming the product's robustness. Compared to conventional
polar-orbiting satellite products, this dataset achieves an order-of-magnitude improvement in temporal resolution, capturing
complete daily and monthly dynamics and accurately resolving seasonal and inter-annual SPM variations. The dense time series
further enables the detection of short-term, high-magnitude disturbances such as those from rainstorm runoff, dredging, and water-
diversion events. Consequently, this dataset provides essential support for elucidating the mechanisms behind short- and long-
term SPM variability and is of significant value for lake management and scientific research.
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dataset

EIFWURY) (Suspended Particulate Matter, SPM) J&¥a8iF /K P HIEAYIR, SFEAE T /KA
Wi L, RS BIRYIMAELEREE IR D HE KR IR R, SRR BB DRI EIRZ —, Xk
FLAG R SRR B R, R K A i PR R T A B B U o AR AR ol R K 3 W S 2
BT S AR TR AR P IR S R 2B, [, A& A5 AR SEUIA KA RIS, 2%
VIR E IR ER, B AR KCE B R IR Z R KA A D TR (I RS - PR AR AL AR, IO TR
RGP R 5D IF A S KB, Rk, IE KA BRI FE AR KRN A% O dR bR 2 —, X
HHATKH,. AR, 2 STIUARL A B A B Y SR

PEEBEAARGE. FAMMEWNRGRES, e RESEIMAEFRANSEE LA RN, 46
VTP RRAE i B AT DL AR MR UK A B M B B A A1 43 A, ) T2 B BT v R A M s
HAT, SHELAER AR T ESYE (Landsat. Aqua/Terra Al NPP 25) =23 7 2a/NMiE GREEW. K
Wi HEERD Dol X (NS, RED KN PRFMRERNN, $8R T 4 MERR I 25 28R IE
AU . TR TR B R SR R A — O, LU R AR R R /K & Rt h
PERIFZIRUS), 7 2 25 55 A 1S T2 O D A 8] 25 B R 22 4 5 BTl PR I 21 /4 B sh & I G AR R 1

IR - TE TR W] DLTE — R AR AT 22 O i, SAislva st H RN AR I . A 3R o
o A T2 ATS RSTLR, S EM4k K S T Meteosat. GOCI. Himawari-8, 9. GOES-R. FY-4
Al GF-4 Sp L TR . § b TR W UATEE BT B /NI — S B0 A4 o 45 X IR BE 0% SE LR 30 A
— 5, MBT W T2 RER B AL LA 2L 4 ARSI K. T GOCT 1 1 #on g 1L i v K B PR,
B2 B T W AR 3K A T B SR . AR 35 BT GOCT i, 18R 1 /KARY) Tk FE I i) 237
AT B H S EREER T AL, H AT S A 225 fE GOCT Bk ARG HIE Chla ¥R B FHSE S Bl R (1)
H AR A0, T SPM R 1E A /K 538 B AL # i 2 —,  DUAE ORGSR B AN B B
MOKARIEIEPE A, (R MR TE 2 AN BT = AR AR AR BR 4R 0,

LTI H TR SRS, R R E S = DA R KST, & B KIE A2
Wi . = KWIAFE R ML AR K IR AR AN BT, XU AR J9T R W0 S N ST A2 T 4\ 55 1 SR A
ST = AUV B b SR /b7 ok 0] 1 o e AR G PO 1 O © B W 24 15 N2 B2 ) = B £ s P o N



TARRI, PEPRMHK A DRI I R A 15 s 22 DL Je SR I sk 057 DUid & R 51 S (R K B8 SR I i N 23158 —
RN NGB AR 2 51 B I I FE I R B AL o X 2 H AR M NGB RSN SAHEEHEE &
I BRI FEAE TR R B RBEAM T e AAE - A R BB 5, ik AR DAAE 3 TR 2 11
BIRAEVET I o DR AR SCEF XTI = KT A -- AT . BTN S0, PEAE DA SPM BLvETERE, ikl
GRS B SR SE, RN B TSR SR IS SPM 045, BIBRA JUG 0N T 30% 048 RG e T
2011-2020 SE{THE = _RWIA/NETRBE SPM Hiii4e (3R 1) o ZHIRE S EHAMEPL T E SPM = M fER =¥
B, REBHLAR, FRNGEFIHIA SPM KT H WA ALREAE SR AT 52 B0 CRE, i /K m 5
Ry TAER P KR
R BRI RS B A

Tab.1 Introduction to the basic information of the dataset
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Fig.1. Schematic map showing the geographic locations of the three major lakes and the distribution
of field sampling sites in the middle and lower reaches of the Yangtze River
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Tab.2. Cruise information for the validation dataset
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Fig.2. Flowchart for Generating the GOCI SPM Dataset over the Three Major Lakes in the Middle - Lower Yangtze River Basin
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Tab. 3. Representative empirical models for estimating SPM based on GOCI satellite data and in-situ measurement
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Fig. 6. Independent long-term validation results of the improved SPM retrieval algorithm at the Taihu Laboratory for Lake Ecosystem
Research (TLLER). (a) shows the time series of mean SPM concentration estimated by GOCI (black circles) and measured at TLLER
(red circles) for each subregion of Lake Taihu. (b) presents the scatter plot of matchups between GOCl-estimated and in situ - measured

SPM concentrations for each subregion by TLLER.
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VERG)
piibiE! F
1 2 3 4 5 6 7 8 9 10 11 12
2011 / / / 78 41 26 43 15 34 38 25 8
2012 7 16 36 66 33 11 95 35 53 36 30 23
2013 4 1 67 68 68 53 62 88 66 61 34 4
2014 6 4 44 46 36 8 37 10 11 61 27 28
2015 7 10 32 62 26 13 38 39 46 56 6 9
) 2016 14 41 18 45 46 39 85 90 37 9 35 14
2017 21 31 40 65 7 13 99 54 34 39 30 8
2018 12 14 46 7 29 37 51 66 31 73 22 2
2019 6 1 35 57 34 36 47 66 58 18 30 2
2020 2 25 54 72 66 31 9 61 48 53 50 11
Bt 79 143 372 636 456 267 566 524 418 444 289 109
2011 / / / 94 38 10 24 9 56 53 12 1
2012 3 45 34 36 48 / 45 6 56 54 33 23
2013 3 15 59 81 55 41 32 55 29 69 38 6
2014 11 5 60 40 51 13 3 16 27 75 16 16
2015 2 22 49 57 51 18 32 49 41 66 11 18
B 2016 24 37 36 46 47 40 49 61 40 1 33 9
2017 13 27 54 95 72 17 57 25 39 35 29 2
2018 3 22 27 100 53 74 90 85 78 82 5 1
2019 6 / 44 38 51 26 14 52 60 36 46 4
2020 / 41 85 86 41 16 16 38 60 42 21 4
Bt 65 214 448 673 507 255 362 396 486 513 244 84
2011 / / / 93 68 16 41 13 45 39 13 18
2012 9 20 58 78 84 11 90 50 53 48 27 16
2013 11 15 35 78 60 19 102 97 53 44 14 11
2014 25 20 80 48 50 12 54 26 20 84 9 20
2015 11 31 37 78 40 32 29 66 47 32 / 15
KA 2016 15 56 52 47 49 22 88 90 49 14 5 /
2017 35 52 53 85 34 17 89 61 20 13 9 15
2018 18 40 63 82 39 42 93 115 36 55 2 8
2019 9 1 39 55 52 30 52 52 62 30 20 9
2020 3 42 55 79 35 7 3 97 51 32 16 23
Mt 136 277 472 723 511 208 641 667 436 391 115 135

42 BIREHNANE
MEAEA, T Y AIMITE T 2 R AR At T B e xR e 7K A R DI B AT I R I, IR IR T T
HAFA PR AR RHIE . (H i AR R AR TR 2 3 A DL DR (R T RE 5 = R e W A



RN TR ARG EANE, ERN 2 s W HE SRt TR SR mET Ersh &
IR M. 11 GOCT ol 2 B AHML AR, BER RIGINAE 2 = KA T BHIA =R, 15 AH
5T MODIS TR 72 A X S8 A7 503 sk 23 2k (8 10) o B A ST GOCT A BIEME KT
R = ORI R () A R R R IR B R AR, RERBIRAMK A R AL 2 B RAEIER, AR
TLHR R U = KIS B AR P 2T A B AR SR B 4 .

e
-

GOCT 2 FMODISH A £ SoN R E0R
—— MODIS
20 = —o— ({X']

;)_ &VJ ‘/'/ T' W

2011 212 2013 2014 "Ol‘ 2016 217 2018 2019 2020 2021

LR SRR TR RS

|

P4 9.GOCI 5 MODIS T 2011- 2020 4= A XX I8 H A RO R Ho L o A R0MN ) bRty GOCT H stk \ St & mT
BITTIS) LE>85%, MODIS #.50] 5T 143 LL>85%.

Fig. 9. Comparison of monthly effective observation days between GOCI and MODIS satellites in the LakeTaihu from 2011 to 2020.

The criterion for effective observation is that the percentage of available pixels in a single scene or eight-scene fusion of GOCI is =

85%, and the percentage of available pixels in a single scene of MODIS is =85%.
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Fig.11. Diurnal variation trend of lake suspended particulate matter (SPM) concentration under the influence of human activities and
natural factors. Panels A and B represent the satellite retrieval results of SPM concentration in Hongze Lake on April 8, 2014, and Taihu
Lake on April 20, 2011, respectively. Panels al-a3 and b1-b3 correspond to the comparison of SPM retrieval results from MODIS and
GOCI at virtual stations on April 8, 2014, and April 20, 2011, respectively.
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