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Influence of the Northern Hubei Project on phytoplankton composition of the Fengjiangkou Reservoir//XIAO
Yang', LIU Jinzhen', CHEN Nuo’, WANG Zhongmin', ZHAI Hongjuan', SONG hongyan' ( 1. Changjiang Water
Resources Protection Institute, Wuhan 430051, China; 2. Construction & Management Bureau of North Hubei Water
Transfer Project, Wuhan 430062, China)

Abstract: Taking the Fengjiangkou Reservoir as research area, sampling and monitoring of phytoplankton were carried out
during the flood, normal and dry seasons to analyze the composition structure characteristics and diversity level. By using
the comparative analysis method and the uniform mixing model, the differences in phytoplankton community composition
between the Danjiangkou Reservoir and Fengjiangkou Reservoir were explored, and the changes in phytoplankton density in
the Fengjiangkou Reservoir after the implementation of the North Hubei Project were predicted. The results showed that
there were 17 dominant species of phytoplankton in the Fengjiangkou Reservoir, belonging to Cyanophyta, Chlorophyta,
Bacillariophyta and Cryptophyta, with Cyanophyta being the dominant one. The density of phytoplankton showed significant
differences in time and space. The average total density of all sampling points in the dry season was as high as 51. 55
million cells/L, which was significantly higher than that in other periods. In different periods, the total density of dominant
algal phyla in the Fengjiangkou River and Xiaohuangjiapang was significantly higher than that in other sampling points,
which were the areas that needed to be focused on for abnormal proliferation of algae in the Fengjiangkou Reservoir. The
number of phytoplankton species in the Fengjiangkou Reservoir was significantly higher than that in the Danjiangkou
Reservoir, and the diversity level was also better than that in the Danjiangkou Reservoir. In the Danjiangkou Reservoir, the
total density of phytoplankton was dominated by Cryptophyta. The implementation of the North Hubei Project could play a
certain regulatory role in the density of algae in the Fengjiangkou Reservoir. However, after the implementation of the
project, the total nitrogen mass concentration in the Fengjiangkou Reservoir increased by 40% to 130% month by month,
and the total phosphorus mass concentration increased by 10% to 30% from August to November. It is suggested that
August, September and November be listed as key monitoring periods to avoid abnormal reproduction of dominant
phytoplankton species due to increased nutrients,which may lead to the risk of eutrophication.

Key words: water diversion project; phytoplankton; eutrophication; the Fengjiangkou Reservoir; the Northern Hubei
Project
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Fig.1 Distribution of phytoplankton monitoring

points in the Fengjiangkou Reservoir
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Table 1 Occurrence frequency and dominance of dominant phytoplankton species in the Fengjiangkou Reservoir

. i FIKI K 7K I
I/ % Y I/ % Y 1% Y
W22 Aphanizomenon sp. — — 50 0.025 — —
EEREE Chroococcus sp. 100 0.035 — — — —
UHERLBE Cylindrospermopsis sp. — — 93 0.121
KAEE Dolichospermum sp. 29 0.021 — — 86 0.047
B B2 Lyngbya sp. 43 0.039 — —
L2 TR Leptolyngbya sp. — — — — — —
/N2 Merismopedia minima 36 0.043 — — — —
Phta R #E Pseudoanabaena sp. 93 0.131 93 0.214 71 0. 343
e /NEERfLE Synechocystis minuscula 100 0. 096 — — 71 0.116
M Scenedesmus sp. 93 0.023 — —
W W3 Scenedesmus bijuga 100 0. 058 — — — —
JNEREE Chlorella sp. 100 0.035 — — — —
INERGE Cyclotella sp. 100 0.020 100 0. 064 — —
TEHET] FHAF#E Synedra sp. 93 0. 025 — —
B ZEE ¥ Nitzschia acicularis 57 0.034 — —
Wi ] Ef‘%ﬁé Chroomonas sp. — — 93 0. 026 — —
[&3# Cryptomonas sp. — — 100 0.156 — —
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Table 2 Phytoplankton diversity in

the Fengjiangkou Reservoir

. Wi FoKI K ik 1
KA e
VA= H J H J H J

Sl FEVs 3,99 0.71  3.33  0.69 1.16  0.29
2 FEWS 419 0.73  3.45 0.78 2.21 0.54
S3 W 3.36 0.65 3.54 0.66 2.78 0.73
S4 W 413 0.76 3.20 0.72 3.47  0.94
S5 FEVS 3.8  0.74 3.26 0.78 3.38 0.91
S6  JEM 3.87 0.72 3.17 0.69 2.64 1.02
S7 W 436 0.79 2.27 0.52 3.63  0.89
S8 FEW 3.70 0.69 3.45 0.74 2.91 0.92
S9O  JEIX  3.44 0.66 3.37 0.79 2.98  0.94
S1I0  JFEX  2.95 0.60 2.48 0.83 3.65 0.96
S11 X 3.23 0.67 2.97 0.78 3.14 1.05
S12 JEKX 3.29 0.66 3.36 0.73 3.06  0.97
S1I3  FEX  3.73 0.75 3.51 0.83 3.05 0.85
S14  FEX 275 0.54 3.40 0.85 3.38 1.07
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Fig.2 Density changes of dominant phytoplankton groups in the Fengjiangkou Reservoir
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Fig.3 Spatio-temporal distribution of nutrient mass concentration in the Fengjiangkou Reservoir
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Fig.4 Differences in monthly average nutrient salt mass
concentrations between the Fengjiangkou Reservoir and

Danjiangkou Reservoir from 2021 to 2023
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Fig.5 Intensity of total nitrogen and total phosphorus loss within the catchment area of the Fengjiangkou

Reservoir during flood season

19 H A 73T FUK R R IX IR WA ) & S i, DAR
T AR AR I PR AR ) ) A3 AT R S B A AR
fbo 6 H 2H, EX EREEFMER 87~
156 T34~/ L, W /1N B 8 8 52 B R, /INBR e PR f0
RO M R 2 T W I E R 1L 56 ~
294. 68 pg/ L, H il /NI i i K HIE 22 B 3 B0
WA O SRz . 6 H 19 H , #2 %  F 5
8 J1 ~205 T34~/ L, Horp Dk £ I 95 de R, 7 INAR i
P BRI Z BRI B (B 1,30~
82.98 we/L, /NS IR K, BHIE 22 3 (R AN Oy
ek, T 6 A2 H,6 A 19 H/NEM

A
e B .
SR e L) RO AML)
%, 622 s =356
e =0.1 =0.1
(a) BUMERESE (6H20)  (b) Phfalisk (628 )
~5
p ”
~y
i
R e 7L B T AML)
%.% m 368 m2232

3 o1 =01
(f) fPhfafiEs (6J119H)

(e) B/NMERIEE (6H19H )

(g) /NAEE (6H19H )

W NEREE BUGT B AN BR v R S R R
F TR, T FEIE 16, 2% ~71. 8% ; 1iij 1A £2 JIi
P RS NENIE 22 1 3 10 2 5 5 o o vk 8 D o
TE R 4. 6% ~295. 1%,

ST o A7 AEAS ] DX 3R, AR /DN B i 3 (3
DIECS S sl i ol 1 ST I = AW W R T ) )
JINEE SR IRV DX 3 Pl M e (A1) ) AR B ]
KA G AE BEVE 44T RT R oA 5 RO e (1))
SN (CREBET]) 200 T EL W AN 5
BHE RS B (DL 6, ok A A A R4S 2)) . HEE
WK TR ER BEIR K By A K EE | Rk B R K

2

L
=N W/ (TTANL)

R (TTANL)
=266 w173
0.1 =0.1
(c¢) /NREE (6H2H ) (d) XCHEsE (6H2H )

% %

HIEITAL) < EIE/CTAL)
w127 = 80
Ho.1 L1

(h) XS (6 H19H )

6 ELTOKEZFEMRBFEE T 85 HEHE

Fig. 6 Spatial distribution characteristics of dominant species density of phytoplankton in

the Fengjiangkou Reservoir
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