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The dotted line in the map is a schematic line to distinguish Huangmei and Susong waters
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Tab. 1 Correlation between some parameters of lakes (reservoirs)
and Chl.a in China r;; and r,zl values

Z¥{Parameter Chla SD CODy, TP TN
Ty 1 -0.83 0.83 0.84 0.82

r,-zj 1 0.6889  0.6889 0.7056 0.6724
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Tab. 2 The corresponding relationship between the comprehensive
trophic level index TLI (3) and trophic level of lakes (reservoirs)
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Comprehensive trophic level index TLI (3) Trophic level
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Tab. 3 Seasonal variations of water quality parameter in Longgan Lake during 2017—2018 (Mean+SE)

Z ¥ Parameter % ZEWinter % ZESpring 5 Z=Summer K ZEAutumn
JKIEWD (m) 0.83+0.25 0.99+0.20 2.5240.25 1.5540.27
ZYIEESD (m) 0.14+0.05 0.34+0.06 0.40+0.12 0.39+0.08
JKIEWT (C) 8.54+1.08 24.87+1.52 32.63+0.82 14.98+0.60
URAT (C) 10.13+1.30 25.19+1.97 35.0342.47 17.67+0.71
VERADO (mg/L) 10.55+1.41 7.67£1.20 8.83+2.54 12.11£1.93
5% Cond (uS/cm) 161.59+36.50 221.02+48.46 256.93+15.85 211.99421.60
pH 8.60+0.40 8.98+0.25 9.27+0.36 8.72+0.12
JTN (mg/L) 1.04£0.90 1.14+0.32 2.30£0.64 0.98+0.24
TR AENO; -N (mg/L) 0.08+0.10 0.09+0.08 0.03+0.03 0.06+0.07
SANH] -N (mg/L) 0.19+0.19 0.210.14 0.64+0.31 0.12+0.06
MBETP (mg/L) 0.22+0.14 0.120.04 0.11£0.04 0.11£0.06
W T3 ECODy, (mg/L) 7.80+0.82 5.94+0.92 8.20+0.69 5.32+0.84
M4t #a Chla (ug/L) 62.00+48.40 60.83+35.32 95.28+49.30 28.30+12.68
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Fig. 2 Seasonal dynamics of comprehensive trophic level index
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Tab.4 Classification statistics of eutrophication status at different sampling points of Longgan Lake

A TAZE FRIRE T HIAE ()

AR R B T 2t

CREE IR 1 ﬁ?ﬂ)ﬁﬁﬁ Number of sample points in this state Percentage of total sample points (%)
TLI(Y) Eutrophication degree . . N o
MK 8 Huangmei 1 A 7K 3 Susong HMF/KIEHuangmei  TE 27K Susong
(0,30)  FAE FOligotrophic 0 0 0 0
[30,50]  HEFEMesotrophic 0 0 0 0
(50, 60] EE‘% f:i f F#Lightly 5 14 9.43 26.42
(60, 70] iﬁfgﬁf*mderately 17 14 32.08 26.42
(70,100 B FiFRSeverely 1 2 1.89 3.77

eutrophic
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quality parameters
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AETETS KA BEARAR L IR IR IR i N, etk
2 eV RE TR T 1204 4 Rl DX 7% B s s 10 98 7 P
VR SR R AR R B A T 35K M ] R SR

B RGUGE R T T E R, BI04 e B 2 SR
R Do 4 4R B, M7 BURT R a8 1735 B ) LA
W ORIP 284, WA A SR E T B ™ IR,
IK 5t S AT e — RE A
33 KEMZEHESER G E

WA G P AR REAEL N PR AT
SER 2, &G 7K BN 5 iER T /KR AR E 1
FEL A FRAR AEAE A . N AR 2% (Artifi-
cial Neural Networks) & — i i K & Ab 2 8 o 41 i
AEZME B & N KB 1% R g, A% B
FESAPTT I ThRe, MRSt 7%k, BEREIN
RGN T ERHE, R RFZ R LA KR NMH
N T AR R L AT KT IR, 3 5 Bl e ST B
A BEAT H N E H L, ﬁﬁﬁﬂ%ﬂﬁﬂ—?—
SIREAPEAZ AR 6. T7, S8 5 He S K A N P 6%
R, HOEREME R M e 134T v -
TZIEFE AL N ) 27 2] Gk B8, D] b T SO i fie o
it AR R AN 2 14 1 )

N TR P28 AEANSZ AR 2tk S 53 T8 J1 5%
Wa PRI 0 T, AN N5 b 5 2] 1) e A - BA R
T I A G GE o307 7 Ik 9 g 1™, AT PR
[1)SOM A £ o £ A5 44 1] 73 A 22 e 45, HG 45 R 2
BUAA BT B AR M AT RGBT A S PCAR
SOM ¥ 3= BE45 REEAW) &, (HSOMBLRL B A 35 K
(IRt SRS HE ), REAE SN T 1 S Bl e ST 7K
JRAS B IR 2= A A REAE, H.SOMEa i E AN R A A
AR5 1) AT AL, BE 8 B I S B 5N AS[RT  K
R ZEAE AN R T X IR AR A D
34 HRRWINEE SRR
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AR, ol AT R AT/ S A A
WIREVE AR RS s T Bt R 4
DLERR 8 28, LB MO (Carassius auratus
Linnaeus). #(Cyprinus carpio Linnaeus)~ %5 flfif
(Coilia brachygnathus Kreyenberg et Pappenheim).
el (Pseudobrama simoni Bleeker) 1% (Hemiculter
leucisculus Basilewsky)%5, LL/N 2K A
0t AN IR B P 0 2K £ 5 T8 (Siniperca chuat-
si Basilewsky) I M #11(Culter alburnus Basilewsky)
Sttt Kb, H AT

PRIk = DR £ i 1 SR )l B e 7, /N i
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b ME] b Sz = REL= A

WA AR U R s, — 7 T /KA 5 £
BATAESRGIBE, 51— 5wl & B A OR
BEAT 8RBV 4%, BB € AR AN EL 3] ) fie
(Hypophthalmichthys molitrix Valenciennes)F/ i
(Hypophthalmichthys nobilis Richardson)%5 € £ 14 .
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SPATIO-TEMPORAL DYNAMICS OF WATER QUALITY IN LONGGAN LAKE
BASED ON PRINCIPLE COMPONENT ANALYSIS (PCA) AND SELF-
ORGANIZING MAPPING NEURAL NETWORK (SOM) MODELLING

XIAO Ling-Jun"’, WANG Pu-Ze">’, XIONG Man-Tang"’, YE Shao-Wen', ZHANG Tang-Lin',
LIU Jia-Shou' and LI Zhong-J ie'
(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan

430072, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Dalian Ocean University, Dalian 116023, China)

Abstract: In order to evaluate the spatiotemporal dynamics of water quality during the transformation stage of lake
fishery model, we selected Longgan Lake, a typical lake in the middle and lower reaches of the Yangtze River, as our
research site. From 2017 to 2018, seasonal water quality monitoring were conducted on the Huangmei waters and
Susong waters of the lake. Principle component analysis (PCA) and self-organizing mapping neural network (SOM)
modelling were used to analyze the spatiotemporal changes of physical and chemical parameters of water body. The eu-
trophication status of water body was evaluated by the method of comprehensive trophic level index (7LI). PCA results
indicated that the water quality of Susong and Huangmei waters in Longgan Lake had little difference, while the sea-
sonal dynamic was obvious. The average concentration of ammonia nitrogen in the whole lake was the highest (0.64 mg/L)
in summer. The average concentrations of total nitrogen in summer and in winter were 2.30 mg/L and 1.04 mg/L re-
spectively. The average concentrations of chlorophyll a in summer and autumn were 95.28 pg/L and 28.30 pg/L re-
spectively. The pH value was the highest (9.27) in summer, while the average concentration of total phosphorus was
highest in winter with the value of 0.22 mg/L. The TLI index showed that Longgan Lake had a mild eutrophic level in
autumn and a moderate eutrophic state in the other three seasons. The results of SOM model clearly and intuitively re-
flected the temporal and spatial distribution of water quality in Longgan Lake. Management measures such as eliminat-
ing purse seine and prohibiting fishing can help restore lake fishery environment and fishery resources. It is suggested
that a long-term follow-up investigation and assessment should be carried out on the lake ecosystem after the transfor-
mation of fishery model.

Key words: Transformation of lake fishery model; Spatiotemporal change of water quality; Principal component
analysis (PCA); Self-organizing feature mapping network (SOM); Lake ecosystem
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