2023 11 A
Nov. 2023

REMEHE K 4R 42 % #1149
Journal of Irrigation and Drainage No.11 Vol.42

NEYRS: 1672 -3317 (2023) 11-0131-09

LK EE IR R F 55 KA PR K HY
HEAERALHIERST R R XTI

BOEL OAREL A BT, AL RTEY EEEL W WL FEFT
(LARM T 3R LALF 27 501, 4@ 350000
2RIAFEHAHELRRE, RFKFE REAFETARFR, L 200092)

W OB AN EANARELBEZ R THEERRAMAN, B7LIFKERERLMH . [ 7] KA RDA
FoAl K PEDATEY T ik, STLAFAKE 2020—2021 F49KE . pHAE. DO, &8 B feft % 3 £ F AR RO, IR
RIBKEZEABESTHERR 2R E, BN, RAMBEIN T AETMAREE T 5 %F a 26X
Ao [42) O:LiFREALSF TN f=o TP BAEFARERENH A (0.67520.137) mg/L A= (0.02120.006) mg/L,

KA FIME KK, QRERYFEARFEREREN T, AEBANAS—T A, 22ETE, BAFET,; EHER
RIET—9 A, MRk pH AL, DO Feif B T s B 5KE., pHIE, A, TP BFEMX, RP9HH 071,

0.77. 0.65. 0.74, @#FEN HKB. pH A, A, TP $H4r A%, RPATF-043~-0.37; GBDT M5 3 H i

SR FMK, RPTiL 085, [4i6] LAFKERR M L LR LT IHARENE EE LR, RBLMARER T

S AAUE DR i BB

xR KA, BEABEXE, FERT; KE; RDA S
FESES: S274.3 XHRFRERE: A

doi:

10.13522/j.cnki.ggps.2023124

MR, REE, BE, F.LUFKEREERFSREREEKNBEERNSIRRE K EIZIL]. ERHKER,

2023, 42(11): 131-139.

ZHENG Zhen, LENG Dongmei, ZHENG Ying, et al. The Interplay between Environmental Factors and Algal Community
Growth in Shanzai Reservoir[J]. Journal of Irrigation and Drainage, 2023, 42(11): 131-139.

05 &

GiFN-9'0 RSV S=ipatZS: N Y &= s
P K B Y, BAMTER I R T S
VA KA B U R I R, KA
Wy TR IKSCLR AT R R 5 A A B R T
17T 5K 251 3 2K R I 2 B R OK SN 37 3Rk 4%
BT E, phah, ANE AR RS
£ LUK 5 4 S5 A L 2R A 2 o] Y S TRV 38 TR B

UAfF gt/ ) iE4Ek, it & s A K
PREREE Y, KRS R 2RI, KRS
AR Z . MACAHERT “KE7 BEMRES
SR W8, YT LL, W B R SE . K
T8 AR DL O B 0B s, A 4595 e
W5 R, BIAKAERER . BTN B A K
KRR R TR, HE UG,

Yeks HEA: 2023-03-26 f&E HHA: 2023-07-22 M4 H AR HHA: 2023-11-13
EEWH: Wag I REEHRITE (2021R015)

EE R AE (1989, T, TR, FEMF/KESHEAESH AR
W5, E-mail: zzmel1l0@126.com

BEMEE: 287 (1995, B, WL, FENFKIG Y L%k
BT . E-mail: 2210525@tongji.edu.cn

© (GEBHIKFIRY 455858, FFMIREL CC BY-NC-ND %

FHE Y, BRMDIGEE ., RGN E. K
s s B0 e T TR K B 1983—2019 4F 2 vl 7%
oI, FEESSTEVE DL AN G N AR . TR
S S G L SR RN DR S 2 R AR, IR
[F) 7K e 7K A3 R LA B 2 S RS DR A7 AR 22 5% 1l
FFIK EEAE A P T 58 ok K, R HH A2 X dk B 2
RS AR ST R IR ALK e, 52 N 9[RS smi,
AT 7K P 2 — e RE B 8 FRARAE, KR A Th e Al
M55 ThaeiB 1k, % 24 Hh fE RAR 7K 22 42 5 fid R gk
il o R IR AR O BT K AR VR BT R
e, (H T IE R RN E SRR AR E RS,
WESH 1 7 A T R Sl i KA . TUIANS]Y LA
FE G T AT 7K FE B FL sk Z 7K B R 7 5 SR R i FE R
JEE RIS N P W I, e DA BH BT L AT K 28 P AR 34 9
HREHERAL . (U e 8 ] [FlG, AT
N BLES 2 3] BEIR N 3 BT 2K e e R B V8 72 K
RN J2 2 ) 2% [B) 43 A S HBEZE T AR A, BR9T T
AN FIEESR B R A I BR DL sz ML), LA K e “oK
7 IR BIRSHEDT TR AL B R AR

131



HEMEHE/K 3] http://www.ggpsxb.com

1 MR5REE

1.1 RXER

LA 7K AT T AR 248 5 /N I B L i, KR B
KA 340, WATEZ 1.06%108 m3, T 1994 4F
FHURE K, 1997 Tk e N T 58 AR KR, I
T 2003 AFIEAAAE M T K. HET KBS,
7K FE 2000 5k R ILE B FRALE R I 2 2 I EKE
SO o AR LU AP 7K R X 3800 B ST e 75 2, 1 e A i
KAE 5 S1 B L (119917.897'N, 2623.400'E) ,
AL 7K ENG A5 S2 N FE G (119918.697'N,
2622.150E) , fr F/KEEH Oy PR S3 JyHUHT
(119<19.832'N, 26<920.368'E) i F/KEH T (K
D . RFEIREF, AKEZREKEHES AN 3 E, K
BERZE 05, 1. 2m BIFEdn, RIUBEN KFE, BER
£IKFE 3 Lo

119°15' 119°20" 119°25'

N

A

26°25" o + + - r26°2s

-

S1
S2

S3 4 l@@‘l
A 30l
t+ * R

26°20"
WAk R
- Em

26°20"

|
——

0 1.75 3.5 S 7 km 2175
e, | TSR |

119°15'

)

B 1 BT
Fig.1 Distribution of sampling points

1.2 KRS HNE
121 A& %N

LA /KZE S2-FE 02 (119<18.697'N, 26 22.150'E )
IKFEBEAT A AEAE LR IR, ISR 6 k/d, HUF3
EAF A& R WIFEFRN: Kil. pH {H. BT
K, DO (EMED « TN CRZED TP CaB) .
G a JEIKE, WIS ELKE AT IERHR
BAERAFD MpNE, oK. pHAE. B33,
DO R B I AL ,  JhRE 23 A SR DG
E 5 TN R Bl i B B B0 9 i 55 4043 e B v e
TP KRR/ JE N EEEN i, M43 a RO
EME -
1.2.2 M7 %

175 B B A2 1 IR B I I KR i, D e
X 7% N E 4% 5 FluoroFroe %7 4243 #14% (BBE,
ED B, SilsizEh 5~10 IRIH .
1.3 RDA F#EXMEDH

RDA 73 #7% Fif CANOCO 5.0 #fth, etk 20#r

132

K SPSS 20 i, f#H] EXCEL fE A,
1.4 HRFEIEE

RER TR I BV FE 5 22 Fh K 9T DR 1 T 1) AH O
KA, KHAZLFFREI (SVM) IR (DT |
BENLARAR (RF) SEAEEEE IR TR (GBDT) 4 Fiiil
B2 ) BVRIAT AR, B JE X LA AR B VR Al A
FATEAT VRS, FRIEBUR B3 AT H i #r. Ho
SVM Bk SRR 8 I e R D S T T, R ST
PR 2 Y T g AT P 2 SIS A 2 ) ) B 9 e KA
XF 532 i) LR £ B2 AL RE IR0, 541 3 PR T
325 mAR (Classification and Regression Trees,
CART ) 5 B T , 38 3+  — SURPREAE AR 8 T 1l 4
Iy EENT R DAREAR TN T 2R, EIREE AR A
o1 % JiR B2 DL SCHR[11-12]

K338 XEAE (10-fold CV) JikkiiE s
K IGREAR B~ 10 14, RN IZRE A,
1 ANTHEBAERIESE, HAb 9 NFEMBIIZRE,
AP i A5 284 (10 F0MU A1 AL R

2 BERE5Hh

2.1 MERFEZUS

FH P 2 T, L AF/K B 2020—2021 “E7K iR pH
. DO. ZFEHERZE AR 2FKIERIEHN
10 C, N 34C; 1—6 ABT/KE LT, 6—8
HIg TP, 8—12 H & T /K TR (& 2¢a)) .
B 2 (b) AT%1, pH ERM R SRR, pH E
BARME R 6.42 (12 AD , &mfEN 1059 (6 H) .
XAE T E KR T o R A KRS B %, &
41 AE A AR FE /K FR VA R CO2 34 pH (BT = 1T,
424F DO 23781k, DO FAKAE 9 4.87 mg/L(9 ),
w1331 mg/L (5 H) , 1—7 A DO Jl &k
BONFRS, 7—9 H DO ik g B &L, 9—12 H
g FTF (B2 (0) ) . EWESAKE. pH .
DO b iR (2 (¢) ) . 1—6 H, KiKiEH
FEW B (05~2.1 m) , HBWiFEAL: 6—12 A,
KA B B 2RI B 0.5 m HAREc Kt ). 1—9
H, TN 5 TP B E# L FF—5; 9—12 H, TN 5
TP Apfhfassiitif (B2 () . B2 (g ) TP
it x a BHEaHREA—F, TN 5rtagxR a
THHEAE, HHHAEER a5 TP XA NED]. R
W 2 (h) wTkn, MEEER a REREEAFRA G EZS
W%, 1—3 HM&E a FiEREKT 40 pg/L, 3—5
HiZ# ETHEZ 60 pg/L, 5 H 27 H EFFRI& &
92.43 pg/L, XFMifIKIR pH {E. TN Fl TP Jii Bk
435109 26.2 °C. 9.35. 0.54 mg/L #10.019 mg/L.



i 55

LA 7K PE AT DR 5 SRS v A FR AR LA PR R 7E S ] 3 X

0 1 1 1 1 1 1
0106 0306 0506 0706 0906 1106 0106
EE:G]
(a) /Ki
!
j=2)
g
=
% 6
IH
4T
R
O 1 1 1 1 1 I

0106 0306 0506 0706 0906 1106 0106
H#

(c) DO Ji i &

0 1 1 1 1 1 1
0106 0306 0506 0706 0906 1106 0106

H 39
(&) SR

12
1.0
|
208
=
2 0.6
i)
i 0.4
Zo2 |

0.0 1 1 1 1 1 1
0106 0306 0506 0706 0906 1106 0106

Hit
(9) TN FREHE

12
10
8
6
T
o 4 L
2 F
o 1 1 1 1 1 1
0106 0306 0506 0706 0906 1106 0106
A3
(b) pH 1
25
2.0
E 15
=
=10
%)
05
0.0 1 1 1 1 1 I
0106 0306 0506 0706 0906 1106 0106
A1
(d) BEHIE

0106 0306 0506 0706 0906 1106 0106
H 1

() TP BRI
100

o
o

[*2]
o

N
o

N
o

SR FRa B (ug L)

0
0106 0306 0506 0706 0906 1106 0106
H %

(hy M4E% a REIRE

B 2 LAFKE 2020—2021 4K JF &AL

Fig.2 Change in online monitoring of water quality in Shanzai Reservoir from 2020—2021
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Fig.3 The changes in algal communities in Shanzai Reservoir from 2020 to 2021
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The Interplay between Environmental Factors and Algal

Community Growth in Shanzai Reservoir

ZHENG Zhen', LENG Dongmei!, ZHENG Ying', YAO Pengfeng!,
WEI Xuexia!, PANG Weihai?, XIE Li?, LI Huiping®*
(1. Fuzhou Academy of Environmental Sciences, Fuzhou 350000, China; 2. The Yangtze River Water Environment Key Laboratory of

the Ministry of Education, College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: [Objective] This study delves into the successional interrelationship between algal communities and
environmental factors to uncover the mechanisms behind water bloom outbreaks in Shanzai Reservoir. [ Method]
Utilizing redundancy analysis and correlation analysis, we investigated the temporal variations in water temperature,
pH, dissolved oxygen (DO), transparency, and dominant algal species in Shanzai Reservoir from 2020 to 2021. We
explored the seasonal succession and vertical distribution of the algal community. A machine learning approach was
used to establish the relationship between pertinent environmental factors and chlorophyll a. [Result] The average
total nitrogen (TN) and total phosphorus (TP) concentrations in Shanzai Reservoir measured in the studied period
were (0.67520.137) mg/L and (0.02140.006) mg/L, respectively. Water quality in the reservoir was Class Ill grade.
The dominant algal species in the reservoir are diatoms and cyanobacteria. Diatom blooms were prevalent from May
to July, particularly under moderate temperature and reduced light conditions. In contrast, cyanobacteria proliferated
from July to September, leading to a reduction in pH, DO and water quality. The cyanobacterial outbreaks had a
significant positive correlation with water temperature, pH, water turbidity, and TP, with their R?being 0.71, 0.77,
0.65, and 0.74, respectively. Diatoms were negatively correlated to water temperature, pH, turbidity, and TP, with
their R? ranging from -0.43 to -0.37. Using machine learning algorithms can improve the R? to 0.852 6. [ Conclusion]
There were differences in outbreak timings between different algae species in Shanzai Reservoir due to the
difference in their underlying mechanism. Machine learning model has a good applicability and can be used for
accurate analysis of algal blooms in Shanzai Reservoir.

Key words: reservoir; algal community succession; environmental factors; water bloom; RDA analysis
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