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Identification and threshold analysis of key factors of algal bloom in middle and lower reaches of the Hanjiang
River// TIAN Jing', GUO Shenglian' , WANG Jun', ZHANG Debing’, LUO Chunyan® (1. State Key Laboratory of Water
Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China; 2. Middle Changjiang River
Bureau of Hydrology and Water Resources Survey, Hydrology Bureau of Changjiang Water Resources Commission, Wuhan
430010, China)

Abstract: Based on the hydrological, water quality and water ecological monitoring data before and after the spring algal
bloom in the middle and lower reaches of the Hanjiang River, the important environmental factors that have a large
correlation with algae density are screened out by using Pearson correlation test, quantile regression and random forest
model. The mass concentration of chlorophyll-a is simulated and predicted, and the controllable threshold of environmental
factors is analyzed. The results show that the chlorophyll-a mass concentration is significantly positively and negatively
correlated with air temperature and flow factors respectively, and the algae outbreak is non-linear with air temperature and
flow factors. The threshold of water quality factor based on algal bloom prevention and control is that the mass concentration
of chlorophyll-a is higher than 76. 47 wg/L, the 7d sliding accumulated temperature is higher than 56. 02 °C, and the
minimum 7d average discharge is less than 780 m’/s.

Key words: algal bloom; key environmental factors; threshold analysis; middle and lower reaches of the Hanjiang River

IKAEHE BRI AR M T 8 2 O B BRI A — b A AR
EBUR, EARRE E IR — PR AL, 5B
TEWITH A5 K A 25 2R G0 TP Y W 9 | e /K AR
FAEE , T3 K A8 5 AN UL A BAT S i )
TR IR G P e R DU R
i A AR R R AR R ZO I, 5T 2 R E. A
1992 AEPLITH T i 15 IR 28 A ik e /K A8 LK, 7K AE
8 R HE AR AR S b T, 32 i () o A i A G, DAAE
B A YT BE 22 Ry 24 B LR AT B, A 1) S0 8 A

FEGTH : [E5K F AR B4 X G B4 (U20A20317)

(3 DR AR K Sk I IR K 22 8 B , 2018 4F:
TEXGREPE XML B T KA R . KA R AR I K AR
LA 0, BORMRIR , X DUV T 9 A2 7 A2 16 7 AR
—SEIIRE IR DR S5 W DT K AR R R
SRBE IR B 15K A8 1 B e, 2 AT DD 2
figp PR F) ] 3

DAAE ISR, DU K AR 1 R A 27K S0 K
GMERIEEM LIRS MR . HNyH
FIZR LTk A6 BT 8 T K4 1 Bk 5% T A%, -7

YEZ WA H 5 (1994—) 4 -EiFse A, 8 MNF K SOKEFEMFS . E-mail: jingtian@ whu. edu. cn
WEEH AR (1957—) B 402, i+, FENF KUK IENFS . E-mail: slguo@ whu. edu. cn

- 196 -



2RO ) 2 LT K A R A Y S B PR TR R
TSR K SCH -, IR AR AL B S K 5T R RN K IR
S5 H T skl 31 2015—2016 41T fE
FEIK AR R W, A5 K AR AR R R R
A 25 B G B e SR L RV A s AR 4T 3
T 2018 AEPLYL KA 1) 07 2 W D 8k i, 8 o 1 ™ 4
TSk A AR K R B T 2 8 A L AR R
FEXT . SVACKE , B 5E 5L T AN B B AN ]
AT PR s 0 KB 45 21 A DT K AR BT 9T 4518 A M
[F) o M, DOV R WiE K AR Y A AT T
B — Lol S APRAR L OB R R W B H AT IR
SR H A K A WA R N S T ) A
B B 3 B 32 B K 5 8 B 52 e, DT OK 48 1)
Tk R R AR ) R T A 5 v A RS 5 T 1 o R
QTE AR ZENE 3l (R BK A TR ) (52
e, DL NI AR R R E A28, DI 5R
22 T T 7K S B8 Ak X V7 Uit AL 4 A K Y BT
WS, AR A PR BE 52 M T A9 T I K A 2 R 5 T
RPAFUF AR s B HE S F T B [ F — R Ot
Vo) (L, 38 24 7E I Ui AL 400 B 9 1 o L AT B R AR T 2
A, UL, A 0 BHR R DOV R R % Y E B
Be A7 BIE , AR BRI & S R AR R S

AT DL T iAok AR R AT R I
IRSC KB ZK A 25 W B 4 , SR ] Pearson AH ¢ 14
R 3157 5 1] U R i WL AR AR TR 5k 43 By K AR &
A= OISR IR S AL, DU A DUV A R i AR A
RS

1 HARXBRSHIEFRIE

L1 #MHREER

AFF 5% DX 3 R 0T I i S P 28 5 oK T VL
DIkl Ay A5 i i . 2021 4F 1 H 18 H Il
BT IR GE AL & A K AR RKAT 2K SCR G sh v A
T 1A 19 HE2 J 2 HIFRRN 2 A B 555
FEDCILH T 5208 VD SR | 0 ARk R
SRR 6 AN DU YL 42 il W T T e R S R W
W), W T2 B AT 1 FR o
1.2 HHERiE

SR 7K AR W I 85 i 1ok B T2 K SR (X
VLK AR 3% 25 vy W D o) A i 4 ) K D o 7K S
Bho BJE VD LRI D AR S KT
6 DT A il Wi T v S i) DG B 22 R WG A B 4R
P (G KB AIZK SCIE ) R AE ) (e 2 Bt
SRR a BRI , Hh S8k A ERILME
B E S LS M (hiip: // data. ema. en) |, H4%
BHER A KITZRK SR

N

A

[l 4]
+ R
A JKFHREL
— /%

120 240 km
—

0

=l
o 4L

B1 NI THETRRERES %
Fig.1 Sampling section distribution in middle

and lower reaches of the Hanjiang River
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Fig.2 Algae density at different monitoring sections
and different time in 2021
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Table 1 Algal bloom degree classification

of each monitoring section
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Table 2

Mean and maximum values of physical and chemical indexes during

occurrence of algal bloom in monitoring sections
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Fig.3 Correlation between chlorophyll-a mass

concentration and algal density at Xiantao station
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mass concentration at Xiantao station
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Table 3 Changes of total nitrogen and total phosphorus
mass concentrations in middle and lower reaches of the

Hanjiang River on January 21th
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