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Figure 1 Distribution of sampling sites in Hulun Lake
#1 ENRAE R SPM RE
Table 1 The location of the measured points and SPM concentrations
AR E \
RALS L SPM(mg/L)
2E (RE) a4 eg)
HLO1 117.683924 49.306249 28.00
HL02 117.663827 49.27241 28.60
HLO03 117.658466 49.235129 29.00
HLO04 117.660617 49.190701 29.43
HLO05 117.664523 49.150874 30.67
HLO06 117.66679 49.105926 31.20
HLO7 117.67025 49.06270 32.67
HL08 117.669031 49.02033 33.24
HL09 117.668386 48.986535 34.20
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MEHH SR
RAprE
YA SEP| SPM(mg/L)
ZF (RE) 45 kg
HL10 117.612453 48.984535 34.67
HL11 117.557067 48.984302 35.20
HLI2 117.502088 48.977432 36.00
HLI13 117.448681 48.966723 38.67
HL14 117.390646 48.951489 40.00
HL15 117.33725 48.937446 4333
HLI16 117.280812 48918515 50.00
HL17 117.224311 48.889536 53.50
HLI8 117.16781 48.860557 57.00
HL19 117.206402 48.850396 58.00
HL20 117.184595 48911131 60.00
HL21 117.237494 48.954185 62.00
HL22 117.293301 48.993867 64.80
HL23 117.342635 49.030473 66.00
HL24 117.395965 49.067154 68.50
HL25 117.441167 49.101951 70.50
HL26 117.487968 49.136072 72.00
HL27 117.533441 49.186511 77.33
HL28 117.583261 49.230026 78.67
HL29 117.635978 49271504 81.00

12 EBEREE TRS A
1.2.1 MODIS 3t F&

PL MODIS (Terra: 1999 %4 Aqua: 2002 24 NARK b o> PRI K BAL IS4
2 R T KB B i, MODIS A7 36 ANGIIEIE, /3 AifE 0.4-14 pm 1) HBEEAG N, HA3(A]
Iy HEERN 12 P BN 250 m. 37 BN 500 m Al 8-36 JHBCN 1000 m, AT LASEHL — K78 4R —IK
(101, MODIS Rt B (A 7 AN, Jeil ey 443-2130 nm) BAEE 2 A 73355 (250-500
m) HAEVEMMIA AR, # X 7 ANk BB TR YIR BEN . A kB N SE BT S R SR i AR
Y2 b B2 (Ocean Biology Processing Group, OBPG, https://oceandata.gsfc.nasa.gov) I PG T
FIFAGTHI X 45, 20022021 4FH MODIS Aqua Level-1A (L1A) ##5. "PACWIAHE 11 HEkE4 AN
SEUK, DIE R 5 H & 10 H MRS GOR AT AL 247

1.2.2 HIEabsE

7E SeaDAS 8.1 H A% F#H MODIS L1A Fdadt 7 A3, AERk Level-1B #dls, R fE3H47 4k
UM S 2. TR A KR R SRR IE SR ME DU T BRI, S BRI E % (Ry) FER
KA E M, R e 436 A% B35 A B B 25 B vk R R B R0 A A DA R B R, DAAE B A AR IE

www.csdata.org | 4



IEARE 20022021 EERFYIRELIEE CER
BRI EIR
ISR (Reey 220 1) M, sz B, R O 2 H T M HEFYwk En2,
nL/
RreD) = -——2—— R, M

Fy X cos0,

L, R KRR A UR T (TOA) FREIRE, R, RRAIN, Fofiishk

FHARITEE, 6o K FH R T A 13

f8iF] SeaDAS 8.1 H N #F TR, K HA X B m 238 73 #F % (250-500 m) AT 7 B (469—
2130nm) 5 EA 500 m ZEA 73 HER IG5 NBECERAES] 250 mo SRR AL PR L BRAC BT E 1)
R % .

(1) = K OLd, BIAN S REIRE (Re(859)>0.027) il 2K KEBR R IR
FITTHERR, &R EEE R, XS R R U B . R B R R BAE I, R
Rre(2130)>0.021 F{IBRIELIE £ T TF 738 iy MRORRBAmR 0 550 ekl 5 (10 BRMELAT) 2 18 25— M W SRV Y A
T K

(2) FEhHERE: MRASWIKIAZES) K, &5 MODIS H¥EtRHEH L% 2 /K% (Normalized
Difference Water Index, NDWI) Fii & IV 5E, SR 5 FIF o [E ] iy S SR esisimi. s ba i oK fedt A7
BBk, HANE R T I R FEH (floating-algae index FAD HIBI{E (EI-0.004) 25 [ 5 8K
A TET 3. NEBRIEHIATE RS, K T Feng 2 (2018) #RARISMR 1y 0 B B R 1) 4 MG
1.3 =YK E R SRR

F [ F] SPM AFAE BRI 2348 Stk WPAG I P SO0 B4 X DA SZ AL A5 A, PRI A S Cao
5 (2023) UTIHLAS 2% 2] 8Y M MODIS Aqua SREUFAGIEIR BIF 0 BE . [T, FRAT R BT SRk
) 29 AN S s 0T 12058 R AE I ARl B 1) 46 SR BEAT 30 iE (VR LTS 3 Kt o B i MVEAS)D o i 80010 5
Cao %5 (2023) MR T CRFRENLIT R, MHAE 133 MIERER 903 MRy, 15
AN B AHE T Ric(469), Rie(555), Ric(645), Ric(859) , Rie(1240) FI=ANPEEEZE (Rie (555) / Rpe
(469), Ry (645) /Ry (555), Ry (859) /Ry (555)), HHiAF&E Ay SPM ik . 7EMEAYIZRAT, f
N BEHAThREN, FFIH—E] 0-1 Ya; BIFWIREINEAThREA I log BREGIEAT e dft .
FH MRS 205 KA e SO I AL 280, RS B S Al . ALK 2 BB H ik 2 ﬁﬁ/T
W20 5% Cao 55 (2023) U7,

F£2 FATHE SPM WX FrENLERERSHK

Table 2 Hyperparameters for the support vector regression model to estimate SPM

2H R IR
kernel linear, rbf, sigmoid, poly bf
epsilon 0.01-1.1 [AIFE4 0.01 0.03
C 1-10 [A1F% 4 0.1 3.8
gamma scale, auto scale
tol les, 1e*, le3, 1e? 0.0001

7E: kernel NIZHEL. epsilon # K e BRI R Z AL E . C AERIIMEINTFE T gamma AR R, tol
R ZEWSR AR
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Figure 2 Spatial distribution of annual mean suspended matter concentration in Hulun Lake from 2002 to 2021
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Figure 3 Spatial distribution of monthly mean suspended matter concentration in Hulun Lake from 2002 to
2021
B L, WIS 7 A fd& CP9ME 37.7 mg/L, r#EZEN 6.95mg/L), 10 HfH
CPI{E 74.9 mg/L, PRfEZN 13.20 mg/L), RPN EAHIA CPREZKEAN 5.7m), W
51 ) JER Ve P i A P e B IR BE 2R AR AL A R R I U) . AR IR R s e, BRIRAE 9 A
10 A BB IR .

K MODIS 3 A S8 (K i IR L S S ME AT S R AIE,  DLORTIEAS S TR 1 3 [k A
P& BN A R . T ZER A HE R B (R #T7IRIRZ (RMSE) AP 4% 1 5y L iR % (MAPE)
LTI N RS I

)

N
1
MAPE = 100><NZ|Yi—Xi|/Xi 3)

i=1
Forp N FoR TR E B, REREAE TR, XA Y WA AR A TN S AR
¥ Cao &5 (2023) UTHERY R T IPASMIZREL SPM ¥R . FIF 29 ANl & Az B $2 B SPM, 5
S SPM R FEXT LU PPN B (R . 45 R R DA B 7 SRS SR B i i=r (R?=0.71, RMSE A
9.6 mg/L, MAPE=16.5%) ([ 4), fEFFARMIZRIMELS. ST BALEFACHIAER R ZIKT 35%, &
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Figure 4 Accuracy verification diagram of the support vector machine model
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A dataset of suspended particulate matter concentration in Hulun

Lake from 2002 to 2021
LI Hanhan'?, XU Jinduo?3, WEI Xiaoqi**, HUANG Zehui>*, MA Ronghua?*5"

1. School of Remote Sensing and Geomatics Engineering, Nanjing University of Information Science and
Technology, Nanjing 210044, P.R. China
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R. China
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Abstract: Suspended particular matter (SPM) concentration is one of the parameters in assessing water
quality. The monitoring of the long-term variations of suspended particular matter is of great value for lake
management and ecological restoration in lake water. As an important lake in the north of China, Hulun Lake
is an important part of the "One Lake, Two Seas" initiative. The monitoring of its water quality changes is of
great significance to ensuring the ecological security in Northern China. Through the processing of MODIS
Aqua data from 2002 to 2021, and by mitigating the impact of water vapor and ozone absorption as well as
Rayleigh scattering, we derived Rayleigh-corrected reflectance (Rr), and subsequently generated the dataset
of monthly and yearly mean suspended particulate matter concentration in Hulun Lake spanning the years
from 2002 to 2021. The average percentage error of the model was verified to be 16.5%, which can meet the
practical needs of long-term observation of the suspended particulate matter in lakes. This dataset can provide
theoretical support and practical reference for the monitoring of ecological changes and environmental
management of water quality in Hulun Lake.

Keywords: MODIS; SPM concentration; Lake Hulun Lake

Dataset Profile
Title A dataset of suspended particulate matter concentration in Hulun Lake from 2002 to 2021
Data corresponding author MA Ronghua (thma@niglas.ac.cn)
Data author LI Hanhan, XU Jinduo, WEI Xiaoqi, HUANG Zehui, MA Ronghua
Time range 2002-2021
Geographical scope Hulun Lake
Spatial resolution 250 m
Data volume 17.78 MB
Data format * tif
Data service system <https://doi.org/10.57760/sciencedb.07504>
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Sources of funding

The 14th Five-Year Plan of the Chinese Academy of Sciences for Network Security and
Information Technology (CAS-WX2022SDC-SJ05, CAS-WX2021SF-0306).

Dataset composition

The dataset is composed of two parts in TIFF format, which are annual and monthly mean
suspended particulate matter concentration images. Part One consists of 20 data entries of
the annual mean suspended particulate matter concentration images in Hulun Lake from
2002 to 2021, with a data volume of 2.62MB; Part Two consists of 118 data entries of the
monthly mean suspended particulate matter concentration images in Hulun Lake from July

2002 to October 2021, with a data volume of 15.16MB.
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