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Fig. 1 The study area

22 WEREE
221 EiFRVEE

3 o S B AR BB VTR R 2% 53 45 e AT PR 45 4T
(2002F—20154F) KITIR VD AR, R T EHE U,
o o IR WL 34 K SCHEE i 144F G A A 1Y
ARG e gt #l. SeR FHOrigin 9.0%k
FDigitizetH RS 347K 3Lk 45 H 42 I 1 Fda v
HAEGERD, AR R . AW afhis
AR ED RGO RS 5F, 2013), —3H15
FS04MJEVPHEA R

J?m O
K, mFoR AP a0, vFRaARRREAL
SEHK), pFos AT U (mg/L)
i R
MODISE s B AL R m . TRTEHR K.
a1 JRL A0 L s 2 B 3 L ([]— h IX AT LAAS 3]
B K /D2 R M2 BAEF R . BdE SR
Bt H ) Tt A PRAE AR A, RV B RUR AR I
M5 AT (T FA 55, 2006), HTMODIS

2.2.2

FE R TR e b X B A A B AR R, BB
TGP K SCu U E e EE . K, MODIS
S YT REEA T 20U 28 ROBERIF SR i) e A DR

HIINASAE M T 38 T 5 X 20024-—20154F
AEAIMODIS Terra MOD13Q 1 52 5 2% 7= i (&1
E5 Ah27v05FTh27v06) . =& b 4ad KA IE
AR B a8 L6 R A s, #8058 7 Aok HIE 5% i
LI, ZSAPEFRN250m, BAW, L0, i
ARG LTA N B b TSR (GE TR 55, 2014),
X T A SE AR T b

(D) BF5E X2 B, A FJHMRT(MODIS
Reprojection Tool) X {4t 5 X} & HIMODIS 7~ iy 17
h27v05., h27v06 M st (R T i . HAFE(WGS
1984 UTM Zone 49N)FIE BT, 7538405 =k T 72
T ¥t X S AE N B HETE 5248 (B 1) o

()RS5 BRI, Ry T RIS /K SCuh v
A0 0T IO 7 ) B SR 2, e e W e ]
33X I ITEVE AR S (H . 11 TMOD13Q1
2[4 PR AN, HAZ N A I & 0 . A
A R LR 255 R, X8 194
TSR . =% . IR EIEKIRGEE, B
T AR X O M TR T TR A AT e KR 1Y



TS AF . MEHLARAR ] AR 1 R e v i B i SR 759

afifR o, I LAEAE N MDA S R KAk
FEIRLUAME B R AR AR, ENDVHE R, i
HALTTHINDVHEERAR, W ZRR KR AiG T ]
RErEdOR, Mk, SEIMODI3Q1IHND VI N
M, 25 W e e R SR I3 X3 X S 50T s SR
Ja L9 MMETE T B IANDVIE 7 &, R
AL E A DB fa MRS H TR R
R RAEBCOEY, VR E.
®1 BAHZAAHNE. ARREBRGEMNATY
T ibiR B (20154 A 41)

Table 1 Monthly sediment discharge, runoff and estimated sedi-
ment concentration at various hydrological stations (2015)

e WE  AfvE AR AEHRDHE/
e 10* ¢ 10° m’ (mg/L)
201501  5.07 175.96 2.88
201502 4.10 161.81 2.54
2015-03  7.95 216.65 3.67
2015-04 891 27351 3.26
201505  17.57 350.57 5.01
crA 201506 59.61 465.15 12.82
2015-07  179.97 557.50 32.28
2015-08  36.52 444.94 8.21
2015-09 4326 536.72 8.06
2015-10  11.90 375.97 3.16
2015-11 ~ 7.95 247.24 3.22
201512 6.03 190.10 3.17
2015-01  28.99 175.27 16.54
201502 23.10 158.35 14.59
201503 46.25 21131 21.89
2015-04  109.61 264.28 41.48
2015-05 9235 324.35 28.47
S 2015-06  190.43 398.89 47.74
2015-07 35776 485.20 73.73
2015-08 14237 395.95 35.96
2015-09 25771 468.28 55.03
2015-10  88.62 331.46 26.74
2015-11 4037 223.57 18.05
2015-12 3448 182.87 18.86
2015-01  89.80 63.41 141.63
201502 38.16 72.61 52.55
2015-03 17244 140.00 123.17
2015-04  232.69 176.80 131.61
2015-05  253.64 266.57 95.15
2015-06  322.50 45531 70.83
B 501507 100.99 397.86 25.38
2015-08  103.86 189.48 54.81
2015-09  121.94 217.08 56.17
2015-10  112.76 171.83 65.62
2015-11  516.74 236.48 218.52
2015-12  405.13 229.52 176.52
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AR B 2 5 BERLAR AR R A (22)

x2 SERNFRERZEN2INMEETNETE
Table 2 The 29 potential predictive variables involved in random
forest regression model
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29 TRAE TN AS R N LA T 526
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4, 2013; MOKIk 4§, 2014),
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G)H— L BAR R, RIRT IH— LR
HINDVI(Normalized Difference Vegetation Index).
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K2 BEHLARARIEEREUAN RIS HOT 5K B EAl

Fig. 2 Accuracy evaluation on random forest regression models under different parameters
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P 3 BEALARAR ] IR R A f i 1

Fig. 3 Variable selection of random forest regression model
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Fig. 4 Reflectance spectrum of surface waters with various
SSCs
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Fig. 5 Accuracy evaluation on random forest regression model
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Table 3 The combinations of seasons as a basis for classification

oL B, N RE M A T R, T
A AR 36 X — R s P A R v 2
TP RRET IR, BEHMLARMR(0.78, 0.62, 12.33%).
THEEEHL0.55, 0.59, 15.18%). A THIZR%
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ABTEDGE R, ISR AT A RO AR 2 T A A
HR AR

F4 BEBPAHR
Table 4 The fitting effect of each model

1 BRI R A
BE NDVI(2, 4). red

DVI(3, 4). DVI(1, 4). DVI(, 2).
blue. RVI(3, 2). RVI4, 3)

red. DVI(2, 3). NIR, blue. DVIQ3, 4).

E DVI(1, 4). DVI(1, 3), DVI(1, 2).
RVI(3, 1). RVI2, 1), DVIQ2, 4)
DVI(1, 2). red. blue. EVI, NIR,

X% NDVI(2, 4), MIR, DVI(3, 4),

RVI(2, 1), DVI(, 4)
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7K 189 04775 0.70  18.20%
HE 133 05364 1.17  36.73%
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" 9%  0.6274 0.63 14.34%
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A7k 4 189 04361 0.88  23.30%
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Remote sensing estimation of suspended sediment concentration based on
Random Forest Regression Model

FANG Xinrui"’, WEN Zhaofei', CHEN Jilong', WU Shengjun"’, HUANG Yuanyang', MA Maohua"’

1. Chonggqing Institute of Green and Intelligent Technology, Key Laboratory of Reservoir Aquatic Environment,
Chinese Academy of Sciences, Chongqing 400714, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Since 2003 when the Three-Gorge Dam (TGD) was in impoundment, the dam abundantly blocks suspended sediment and cause
clear water flowing through the dam, which induces scouring effect on the beds and banks of the Yangtze river below the dam.Furthermore,
the altered Suspended Sediment Concentration (SSC) has adversely affected the downstream coastal environment.

In this study, the random forest model was applied for SSC estimation. The model is flexible and robust, and can be used for regression
analysis of ecological environment variables. Yet, its ability in estimating SSC in aquatic environment has not been fully understood. On the
basis of the monitoring data of SSC and satellite remote sensing reflectance data from 2002 to 2015, this study estimated the SSC in
Yichang—Chenglingji downstream reach of the TGD by constructing a non-parametric regression model using random forest.

The results showed that:(1) the random forest model could effectively monitor SSC, and the correlation coefficient and prediction ac-
curacy were significantly improved from those of other models (linear regression, support vector machine, and artificial neural network mod-
el).(2) the red band is a suitable predictor for SSC in the random forest model, but cannot be independently used for forecasting. SSC remote
sensing prediction requires multivariate co-participation. (3)By using the random forest model, the average root mean square error of the sea-
sonal division was 0.46 mg/L, and the average relative root mean square error was 12.33%. These values met the needs of high-precision
SSC estimation.

In conclusion, this study reveals that the season shall be considered as temporal factors to estimate SSC and then prepare for the sub-
sequent SSC spatiotemporal inversion. Which is of great help to reveal the TGD’s downstream river sediment evolution, and understand the
regional distribution of sediment and sediment variation process in the future.

Key words: TGD(Three Gorges Dam), downstream channel of dam, remote sensing of aquatic environment, random forest, remote sensing
monitoring, MODIS, sediment inversion
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HEER 7 OHS-2C( B8 )IAETRT X018 ¥ 8 A 16 EFRAHREEN EuyireEe 4 28E®. OHsS-C( #E5—-3 ) AT RE-9°
TERF . SRS NFRAREEERLAEVFCENSC SSRATREE, RENNS M EFReEnTRAS  ANCEWATIE
R AWRGEE | DT 2019 48 8 BERE S EER. S8 OHS GETRESER 1 fTRSEERT 10 m, @PNET 150 km SN
WIS, M OHS AYGEDRIMASEERS 150 kmx 2500 km( B0 3757 km) , IIIEI‘]'IIISdEEH‘ﬂIIH‘"I HTFNER

limmmmmmwummmmhmmwmﬁxm 1} hyperspeciral
satellite on August 16, 2018 The features of sandy land, vegetation and road are cleatOHS-2C (Guiyang-1) hyperspectral satelile belongs
1o “Thuhai-1° satellite constellation, which is 8 commercial remote sensing micro-nano satelite constellation launched and operated by
Zhuhai Obit Asrospace Technology Co., Lid. The Planned conslellstion consivis of 34 different kinds of satellites. Al present, theee video
satellites and four hyperipectial satelites have been launched, and five sateliles are schaduled 1o be launched in Auguit 2019.Each OHS
hyperipectral satellite is equipped with a hyperspeciral camera with spatial resolution mose than 10 m and width mose than 150 km. The
maximum imaging range of & dngle OHS hyperspectral satelite is 150 kmx 2500 km (ie. 375,000 square kilometers). Four sateliites can
achieve global coverage swcanning once in about five days, and multiple visits can be made daily for specific areat. OHS hyperspectesl
salellite has & spectral resolution of 2.5 nm (400—1000 nm). It can tesl the subtle differences of spectral information, which can greatly
improve the ability of information acquisition in the research area. It has greal significance for quantitative analyss of remote sensing
information and more refined recognition of land features. It can be widely uied in agriculture, lorestry, water conservancy, emfronmental
protection and other fidds.
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