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Abstract

Based on the Landsat image, a mathematical regression model of chlorophyll a concentration in
the water around Phoenix Island in Sanya Bay was established to invert the concentration of
chlorophyll a in the water around Phoenix Island. The influence of the construction of the second
phase of Phoenix Island on the change of chlorophyll a concentration in water was analyzed from
the perspective of time and space. The results showed that the concentration of chlorophyll a in
the waters around Sanya Bay and Phoenix Island increased year by year. After the construction of
the second phase of Phoenix Island in April 2014, the concentration of chlorophyll a in the sur-
rounding sea area increased, and the effect gradually disappeared after the completion of recla-
mation. The concentration of chlorophyll a in the sea near Phoenix Island is higher than that in the
far-off sea. The rate of change of chlorophyll a concentration in the nearshore water body during
construction is different from that in the sea away from the artificial island. When the offshore
distance is the same, the water body adjacent to Phoenix Island is farther away from Phoenix Isl-
and. The concentration of chlorophyll a is high. These phenomena reflect that some effects caused
by the reclamation process of Phoenix Island will promote the rapid increase of chlorophyll a
concentration in local waters, thus changing the ecological environment of coastal ocean waters to
some extent.
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1. 5|8

FEIE I 00 H Ay — g NG RE KM%, fEId 2 LR IO i 2 7 AN SR @t b BT )5
IRER K] [2] [3]. BEE WS TS MAT PR R, BRI E 5 AR 3R AL e T i
TAIHZ —, WA TRENEEEEZET N2 —, WiREmERE R EERER4] [5] [6]. HrHE
AV, BAY FEREETIR, T s “E Rkl ” BN, wahgRh e KR, B
AR il B AE IR By X AT T — RAVEHEE RN LR EN ISR T/ B 2000 42 2018 F, A
SLHEE R R N T8I0 H 3R 12 4, THRIEE S A ST 1894.86 ha.

FEEIARE Zh 28 7 KA B 261 3 T 0 BRI G4 3R a IR T 7] [8], /KA = 22 235 4
i S 3 a WRFERENS S ) B ARK AR B, J7 (B FRATVEAT A RIS S A1 S0 2% AR X /K FR B 1 ) 82 e (9]
FEVEA KR S0 3 a IR FEH, BEREOR BT HME, @&k, Biiu ) SEA BRI, sy
L R 582 a WRBERIRIE ik . D 36550 T IR TR A 57 1 RIA] b #0T R /K I 40 3 a IR
JE SRR, 6 IE S i R B U R B LA (BI/B D BB R 10]; BEZEZIET LA, mhd
7 AquaMODIS. TerraMODIS. Sea-WiFS 3 Ff& /&5 1B BURHT 2, R T AR R KBTI 43 a ik
B, B T RFIRCR[11]; KA ESE T MODIS B[] 2 S5 , SRS B TR A B/ 1 it R A Ry A
BB LAEYE, 256 VA AL B o) 4 E 30T 5 A (R B [R] R AR AT 7 2R 3R a IR B [ 12]

AT VA REL S AT X, 32 BT RUJEL B A I R KA, T SR 3% a R IR RIS I B 43R a
WREERI I AR A0 A, 6F Bl 1 RUJEL B TR 2 S [a] o B /K 3 a IR PBEARAR G, AT VT Al RURL & T
TR 0T i BV 3 P 1) A2 2S5
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Figure 1. Overview of the study area
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3.1. EFSMMERE

AAESCAE ISR 2% a WP SN B Sk 1 T 9 7 44 e M I 025 A OB (R AR I B IR 2 Szl B
P54 2012~2016 FH4 5 H 19 HE 8 A 23 HIFERFEEWE, RS 4R a SEIME IR 1 Fior. REES
I AN 2 fis, 35 7 ASREER, AKARHSEE a W B 7 KON [E 8 bR KR K RE, SR 1B SEI6 &= Ad
FH2R 60 FE TR 43 2% a W AT 5 o
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3.2.1. REE
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AN 2013 45 H 19 H.2014 45 H 22 HA12016 4 8 B 31 HIFAZ R4 &K a IR 1 IR EAR A,
MARXNB LB, GG RIS R a IREESZI RIAH ZEA R 5 R, R RN I KRS 148
AR, Tk feA%mT LA SR 37 SO Y, Landsat 2 M 25 [ Huhk 38 25 )5 (US GS) M3t T

(http://glovis.usgs.gov/) .

Table 1. Chlorophyll a concentration measured data

F 1 MHRE a RESTNEIE

k% KL 20125 20128 20135 20138 20145 20148 20155 20158 20165 20168
IOI813S3 1092842" 187 170 194 187 203 202 209 194 177 163
2 I871245" 109°2736" 143 131 151 150 192 176 198 191 158 132
3 18°15'08" 109°27'31"  1.69 1.55 1.78 1.69 1.93 1.67 1.92 1.76 1.14 0.96
4 18°13'06" 109°26'09" 1.48 1.34 1.61 1.54 1.87 1.63 1.85 1.66 1.07 0.89
5 18°15'35" 109°24'34"  1.56 1.50 1.59 1.43 2.03 1.89 2.01 1.82 1.44 1.26
6 18°13'44" 109°24'00"  1.42 1.29 1.57 1.51 2.06 1.96 2.12 1.90 1.19 1.01
7 18°15'42" 109°21'44"  1.60 1.54 1.68 1.56 1.96 1.88 1.99 1.84 1.56 1.34

1092207 109200"K 109260 109280"K  109°300°K
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Figure 2. Distribution map of Phoenix island water sampling points
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w448 Bl B2, B3, B4, MREBBURSSFXT T 2K a ERIBURE, A0 Landsat 8 TR 4 M
B R e 5 G 3R a IR AT ARG 0T L L. B B2 (S35 BO I R G ZE R S 3R a YR B (A AH G 1%
e, W 2 fiR.
Table 2. Correlation analysis between single-band reflectance and chlorophyll a measured value
=2 BRERRFESHER a TUEMEXMESH
FEiE Bl B2 B3 B4
LB 0.2007 0.5039 0.3596 0.4333

X 4 AN PBOHATH A T, WS AN B BUR S R LA I S 3R a WRIERIA G . I8 SRik U M8 S R
FEHAERIT R K AR ISR 2 a R BE SO IO V[ 14, B R4 20 I BRI 2L BT B AR [ 151 (HR
ZHAE N PEE LA AR RO T, e B I A% IR B A 2L AN B R Z2 B 700 nm i, A3Cik
FHI Landsat 8 TWEITLLAMEEBAE 860 nm, ZLPET 4L A LB R AR F1. 1@ I X Landsat 8 KA FZIE G 1
ARG SO A AT S, B R B KSR AR AL SR P A SO I, AEZDG A RO A s Il 734 /K A4
R L LLA 713 . % RI/R2. R2/R4. R2/R3. R1/R4. R3/R2 FAMKBL A 545 a RS AT
FASAE AT, R IR S A S (A 9 BSOS 3R LB RI/R2, 152 3 Tl o 45 4 A —fh i g Fg £ (ND V) [16]
ANESHE A U — Ak K AR HE B (MNDWI) [17] 544 &K a Z [ G E LA
Table 3. Correlation analysis between the ratio of band reflectance and the measured value of chlorophyll a concentration
F 3. KBRS RILESHERE RESSNERXM S

SR R1/R2 R2/R4 R2/R3 R1/R4 R3/R4
MK R 0.7887 0.1596 0.2672 0.5463 0.1302

Table 4. Correlation analysis between the combined value of band and the measured value of chlorophyll a concentration

4. FBREASESHER o RETMWMEHEX TS
SRS (R4 —R3)/( R4 + R3) (R2 —R5)/(R2 + RS)
AR FRHL 0.2608 0.6553

3.2.3. RUEREENY

L b R B I B AR S Mt A LA SR 2 R B S R AR I R 2 R SR S 3
BT, I BRI (R 25 KN, B R A I M B i () — AR SR A Dy JRUEL S0 /K AR SR R a IR
SIFEBER o SIFEBRR A S IS S BT

M1 5 WA, DUANGURDY B S, BB ELE (R1/R2) I & 8 BE L& BB, U IR R B ok
SRR R, N 0.6589, IARME N R =0.254 HILLE S B SIA(R2) LR M s B vy, 9 S TR 1y
A R2 MIZEAK . ARYE DL R, AR SRR LR A A R S (0 i B A AR R (R L/R2) 1) — IR R 5
TR g B B2 ) Rl KA I S 2R a IR I TR AR

3.2.4. {EEVEEIEIIE
ASAER T 2013 45 5 F.2014 4E 5 A 2016 4F 8 H 3 RIMEILT 21 S RAE S A1) 15 AN AT,
6 N T RS RE M. [IERS FE i X7 iR 2 RMSE FIMXT IR 2 RE #4704, AR T Fiw.

B ~\2
Zi:l X —Xi

n

RMSE = (D
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Table 5. Various types of chlorophyll a inversion models

5. SMAREMHER a ROFER

AP HepRia SR A R?

/G kA ¥ =196.83x+190.81 R2=0254

ZIRRH ¥ =-566.95x" +1969.4x -1117.4 R?=0.484

BRBITTAR,) EEE y=35537x"" R*=0.3829
TR H R 2L ¥ =243.03¢" R?=0.3207

B y=321.921n(x)+363.48 R*=0.303

— IR R y=-0.358x+1.6442 R*=0.6221

TIREREL ¥y =0.2636x" —1.1822x +2.2525 R*=0.6589

BB R/RY) TR y=1.3212x-0.503 R?=0.6056
TR 2 y=1.7994¢ —0.332x R?=0.5907

Mg y=-0.547In(x)+1.3127 R*=0.6475
— IR R y=-1.1993x +4.4474 R?=0.2984
ZIREREL y=0.2037x> —1.8362x +4.9174 R?=0.2994
BB HLAARI/RY) e R y=3.245x-0.673 R?=0.2996
B AR y=4.9569¢ —0.45x R?=0.3009

X B R £ y=-1.783In(x)+3.3146 R?=0.2941
—IRERHL ¥y =-0.2664x + 0.8206 R2=0.4974
TR ¥ =-0.0435x" —0.1304x +0.7202 R?=0.4988
BRI A R y=0.5791x-1.017 R2=04713
(MNDWTI) TER R y=1.1178¢—0.691x R*=0.4885

X H v 4 y=-0.3921n(x)+0.5671 R2=0.48

i
RE = . x100% ()

R, n NEOTIIANEL x NSO G a IR, X NS i AR a RIS

6 TIHN, B IR SR LA SO R SO SR I S 3R a WRIE R Z L SHIE R, o — AN A
SEMEAE A Z R, AT RE AR OATE R A K A R I R, S22 B0 AP ARSI, J ST SRS Y 1) i 75 2
ik, FEREZMEEMEES5EH.

I EIRIGTS B SR 3R a WE SRR KURL S AR KA EEAT SO, SREUKARI 283 a K
JEHHE, FEXTHSEER a IREEEATI ], 25 (0] A B A 20 hT o
4. BREHG

AT VA =5 i o 2 1) W D7 TR SE AR 15 km (RZKARCBE S R, B HX 2013 4F 6 H % 2018 4 8 F[H]
(¥ Landsat OLI TR S8 AT 4% 3% a IR I, U R RIEE A X A K =, HEFEMNFMETEHE —.
A S S RIRENE 3 0 & 15 5 KR SRR a IREEEE, S H AR a IRFEEAL I T S AL
3. o 0 5 STE KRS I TREMNE, 7 5 A BT 15 km Ju AL, 0 7 5 SR SRR A
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Table 6. Accuracy analysis of chlorophyll a empirical model

6. MHRE a RWRENEE DT

IOE TS SEHE/mg L i /mg L e Gl
1 1.95 1.74 10.7%
2 1.63 142 12.8%
3 2.13 1.85 13.1%
0.196
4 0.89 1.05 17.9%
5 1.59 1.44 9.4%
6 1.79 1.66 73%
109°21'0" 4 109724'0" % 109°27'0" % 109°30'0" %%
18180 - : 18°18'0"1k
st 18°15'0"1t
18°12'0"Jk 18°12'0"k
10t 18°9'0"1t
18°6'0"1t ——

109°21'0" %= 109°24'0" %= 109°27'0" % 109°30'0" 4

Figure 3. Phoenix island inversion point distribution map
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Figure 4. Changes of chlorophyll a concentration in summer monsoon at 0 - 7 Phoenix island
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Figure 5. Changes of chlorophyll a concentration in winter monsoon at 0 - 7 Phoenix island
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Figure 6. Changes in chlorophyll a concentration at points 2, 8, and 9 of Phoenix island
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