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Temporal Prediction of Chlorophyll Concentration in Coastal Waters Based on

Multi-characteristics Modeling of Spatio-temporal Evolution
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Abstract: Chlorophyll plays an important role in the study of marine ecosystem. However, chlorophyll
concentration is affected by many coupling factors, so it is a difficult problem to predict chlorophyll concentration
accurately. These factors include not only the prediction of the site’s own attributes, but also the range of other site
attributes that can have an impact on the chlorophyll concentration of the prediction site. At present, the time
series prediction of chlorophyll concentration is realized by only considering the self-factor of prediction point,
and the effect of space factor on chlorophyll concentration is ignored. Moreover, the combination of flat factors
lacks structure, and it is difficult to achieve reasonable feature expression. In this paper, a data-driven
spatio-temporal aggregation model is proposed to predict chlorophyll concentration. In this model, autocorrelation
time series prediction model and multi-view spatial fusion prediction model are dynamically combined, and the
influence of sudden change of environmental factors is considered. This paper evaluates the models using 2017
data from the Bohai Sea Region, and the results are superior to several baseline methods
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Fig.3 Illustration of multi view spatial fusion prediction model

2.4 MZEHEREEMF IER
FEXME RN R AL TR IR, ARSI TS S R G S IR, I e P 45

AN (8] T 45 SR B 70 B, T SEBURT M 2) 3 IR BE AR AL I S5 M AL T . AU Light GBM, - #EATIAARI
SRS RV JE 45 R o S NRHIE Y AT 20 7, (KR EE Spd, « R, I PR R Y (1) ¢, B 220 (1 Pk 2 3R
ﬁ%ﬁgméﬁﬁﬂ%ﬁ%%N%%W%%WEQH’%ﬁ%%ﬁ%%cmw

K H Light GBM IXFf [ AR 5035, AEREB I, 35 e MU RTFP 8 R M i 22, $REBME H AR e
HUB /IR, R LA T I RS o FERDEBT ORI, BRI PR — A5, Y AR e B N R 7 32

SKEEFTROR, BRI RS AR () MIENEL inAaX@)pR.

ow—imﬁyﬂ+§fﬂﬁ) (1)
i=1 =
Q(f,)=77T, +%/IZT:@J-2 2)



Hob 7 TR A, o FoRENT j B SRE, v, 2 NESH
2.5 EFIFE T XCRTHTMER

BRI ER R TN R e serh, KA R RAR T E S 3 IR BEAE RII [8) 9 2R R IR, A iR
7T BN SCRAR R R IR FE TR, DUSR =y S 2 R B T 2R

B, RKREUE . TR HE DU R SR EEIRIE Chl, 5 b RIS EUKIE Chl, % Chl 4T
FHORTESI T, Kt S M B o P S 3RV FE AR AL M BURRARHIE . AR ORI P T 5 R sk 1 s IRIE, AR SCE A
RE SR BRKE. bR TEHLEIR IR K 6 B Ve U AT AT . oK H A AR AE
i N Light GBM BRI AT ISR, KT R 2 8] 2 3Rk AR A e o LR, sk e — AR R BRI
P S E R b = A5 bR 2SR, 158 Chl BOFIME ChIRI 20 o, ¥ Chl+3 o fEARAER
i, BN Smg/L. &5, F  Chl, 24  Chl FiM{E T Sme/L i, I RATMAER, ¥  Chl

L5 2 T B A SRR BT P S R AR N
®1AHKRMED AR

Tab.1 Correlation analysis results

RHIE A PR B AL 44 B B RHIE A PR B FHIE A FR B

Kk 0.1507 WEFAE 0.0491 TeHLRE 0.0285 JE B 0.0125
il 0.1241 THLAE 0.0380 FIFEh¥) 0.0273 HHLA 0.0119
[ 7K & 0.0493 heE 0.0314 TFUEE D) 0.0189 H L% 0.0108

3 I
3.1 HiEE

ARSCRH il XSk 2 2R KR, ARSI v Bt g, Horh, MR iR R
TR BE Pt 3 2 A P B RO = 4 D s s R e 0 i 3R AT (R A D 30670 1) 7 M i ™ o o
2RI B 1 B 5 2 AR R AR, AR SO RS Y A B4 N AE WL it o o PRI AN S M A SC R TR IR E

2R IR EERE: A FVCOM it AU AR A AR S HAG B /K i 2 BB A s N, ka8



20 5E OC2 SVEIS S S bt ZRAG 2 A SR R IR FEAE i, 7ERDIEFIEEN 1000 A s BEAT AR A I 25
AR, SRAGH LR IR B0 FOAE 4R . 28R dRid % 7 2017 4F 1 0 1 H 2 2017 48 12 31 H3k 365 R
(RS BT H S8 . B 4 JR R T IRl S M ERALE A, R S FOR— N A AR O
B 0C2 BRI ARG

— 0+101+2>< +3x2+4x3

(490)

(555) ] (3

= 10[
0o =—0.0929, ,=02974, ,=—22429, ;=0.8358, ,=—0.0077
IKBTEAE AR SCR FH AN il i DX R /K B 7 LR A K B s 4, B I SR TR R KR I8

FRTCHLEE . TERAE DU VEMETCHLE. WAL, TR Y. TR . T E AR

g

ZHIREAFEN 2017 45 1 A 1 HE 2017 45 12 A 31 B3k 365 RAZK G KR .

SGHHE: ACKAIK A NOAA B H ¥R I B AE S Ba 4k - 128 S it A B i
A SR, R S AR B RS EL k. Bl ¥Y . KEL FUKT, Bl
FKMOHE: PER. WIS, KOl RS, B8R 72017 4 1 H 1 HE 2017 4 12

H 31 H, 3365 RIS ZMMESE. K5 RTINS A5 .

Chengde

Q@inglong

Tangshan

Leting
Dengshahe

Zhoushuizi

: oo oy Changdac
Mo Longkou

Ws\Weifang

Bl 4 SR ERIR L BB I s Al K5 ARG MG A
Fig.4 Chlorophyll concentration and Fig.5 Distribution of meteorological

distribution of water quality monitoring Station monitoring stations



3.2 THAIEIR
KRN FER, 73728 RMSE #1 R2,
RMSE(Root Mean Squard Error), BI¥77MRRZE, T iHE A M SEBRE Z A1 R 2, AetsRom il

MERRE S, H AR WFTR.

RMSE = \/i L= )2 )

R*(R-Square), BIHfERE, A BAFIr M MELE, HTRoR BT RRR G TERE, M
i1, MFRTRINE RO, A XIS s A RAE T[]0 23 6] A48 T o S 45 SRt AT 1E i . 7
1) 248 P, TSR — ANl s BT I 2 (0 T 45 SR 5 SRR R, 22 T4 B DU SR — I 2 B A o

T 45 R 5 HSAE ) R,

2 z(yi_)ji)z

R =1-=2 L 5)

> (v-7)

Hep, O WZIMSRERIKERSUE,  RoRMERKREFHE, O WZIHERERIKEETINE .
3.3 SKEUZETS

AL RBEALE Y Pytorch BURUAESE LI . SEEG PO B AR 4 I 42 1 I ERIRI A AN E B YIS
MREE, BEATBIAL I ZRRIR . 75 EAHSG 7 BN, S8 A LSTM BEAL . BEALERAR B BN 100
W, BRRIEARNGA UK/ 640 152 A 725 1R b A TS Sk, 3 P BEATLAR MBS . G o e ST f) 20 i
BB N 200, I 2SR AL SIB A Light GBM AR, B 195 K745 s 405 & 4 1000, FHK
HOE VBN 1000, FRAFREY A 8 Light GBM AL 4 (5 K735 30 B o 100, 4 H05R & E N

500,
3.4 ¥fEESCIG

N T BAEAR ST A R, AR08 i B2 1 (0 et % 30 L I F000 7 v 55 BT (4 S 0N 7 k34T B
B EHEARE A MMNAT RMSE. B JE] RAFIZ B RZ=AMERRTRAR, MR 2 W LLEH, AR IINE

£ RMSE. It} i) R2AIAS 8] R2=A PP FiE bR T AR A B (45 R . SVR MZAE [l VA 11 9 1% S ¥ e i A



RS iSRRI LI PR AEREAT A RO 2T, B T R T A AR S DA S sk AR R R A, 3BT

AR FRy, Bn g AN, L7 iEE LI m G, PR R AN A SO 5 H R

2 SFEhszIpLE R
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