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Occurrence characteristics of black patch events and their influencing factors in Lake
Taihu during 2009 and 2017
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Abstract: Black patch events caused by cyanobacterial blooms in Lake Taihu were very special ecological phenomenon and crucial
important ecological disasters. Clarifying the cause of formation and mechanism of black water event is very useful for the risk fore-
casting and prevention. In this paper, occurrence of black patch events during 2009 and 2017 and their relationship with the envi-
ronmental factors in Lake Taihu were analyzed. Based on the daily survey undertaken by Jiangsu Bureau of Hydrology and Water
Resource, 61 black water events which larger than 0.01 km? were reported during 2009 and 2017, with 3 to 17 times per year.
More than half of these black patch events happened at the northwestern coastal region of Lake Taihu, where there is the most pol-
luted input. Continuely hot weather, low air pressure and low wind speed conditions for five days benefited the occurrence of the
black patch events. Southeast wind direction also made the bloom materials moving to northwest coastal region and product black

patch, which bring lots of pollution from that region. Accumulation of massive bloom material supplied the substance condition for
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the black patch events. In addition, nutrient loading of the former year was also related to the intensity of black patch event in Lake
Taihu. The research indicated that Lake Taihu has high risk of black patch event, although plenty of restoration project has been
demonstrated in the past 10 years. Warmer climate and high nutrient background were the major factors delayed the tremendous ef-
forts in the past 10 years. Therefore, monitoring and forecasting are still very necessary for the control and management of risk from
cyanobacterial blooms in Lake Taihu.
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Fig.1 Black patch events survey area and the water monitoring sites in Lake Taihu
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Fig.2 Location of black patch events occurred in Lake Taihu during 2009 and 2017
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Tab.1 Basic information of black patch events occurred in Lake Taihu during 2009 and 2017
G MERERE BEREREVA CPRRRKERSIE/d B &R km® PR A km® PR A H

2009 3 5 2.00 1.5 0.50 2009-07-21
2010 4 9 2.75 7.3 1.83 2010-07-23
2011 6 15 2.50 12.6 2.10 2011-05-22
2012 12 32 3.25 4.8 0.40 2012-05-16
2013 6 12 3.00 4.1 0.68 2013-06-19
2014 3 3 1.00 0.6 0.20 2014-06-10
2015 5 10 2.60 5.4 1.07 2015-06-05
2016 5 7 1.40 2.8 0.57 2016-06-13
2017 17 47 3.76 34.0 2.00 2017-05-15
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Fig.3 Changes of average air temperature, wind speed, air pressure and phytoplankton density
in the 10 days before black patch events occurred

225 HHHAH  ARBHEHEA K EEY TR, FAE KR b AL K TR 25 2 35 s e B
SR A LR P R0 2000— 2017 AR, A KA B S B 67 76 H B YA, 2359 2010 — 2012
4E K 2016— 2017 4E. 2010— 2012 4553 A5 B s g S 0.204 J7 t,2016— 2017 4E 0|35 2] 0.222 J7 t;2010—
2012 4FSF-H A R GURT R 3.96 T3 1,2016 4FJ 3.56 J3 1,2017 4F )y 3.55 J5 t, A% F2 £ 17 B U WA
B PR 45 24 4 A K A X ([ 4).

MWIZ 2 R ARKERITTAR 5— 9 F BN S0 B8 A 1T AR £, , 911G 190 S5l b 260 3 8 A0 491X v v
(IE15) , H5 A K 37 5k (A A B R A VA 5, 3 A KIS SR8 T BT S M ) 0. 4054 T 4 % 24 0
2 IR BK BHEA T AT, 5 A W2 AR A5 125 (AR, 4 2012 4F (12 ¥) R 2017 4E (17 ¥R) , AT —4F (2011
12016 4F ) RS R0 S50 A 07707 24 b A AT 5 35 9 e P 05 v P W) P K ot 97 e 6 2 X3



1202 J. Lake Sci.(#:a#3) ,2018,30(5)

0.250 — 110 420 - 110
—e— Lk Q —— A a,
_______ N =L ,,‘ . . M =t \\
0.230 O ABPKEE 0 100 O ABKIL £ 109
N SR
RS ; o0
g 360/ i
80 & @ / 80
g g,
3.30
70 - 70
T T 60 3.00' T T T T T T T 60
~~~~~ 5w stczcziize
g (9} o o™ (9} N (9} (S} (S} N

Pl 4 2009 — 2017 4K ) Z24F AR B T 224k
Fig.4 External loadings of nitrogen and phosphorus during 2009 and 2017
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Tab.2 Intensity of black patch events and environmental indicators during 2009 and 2017

i I Chla,_s/  Chla,_,/ TP/ WL/ WL,/ RF/ WT,../
" (/L) (pgl)  (mg/L) m m mm €
2009 3.0 18.1 34.0 0.156 3.311 0.021 1201.4 171
2010 20.1 12.5 19.2 0.123 3.312 0.001 776.4 16.9
2011 31.5 11.0 26.2 0.144 3.174 0.138 967.0 16.7
2012 15.6 16.4 26.0 0.152 3.302 0.128 1020.6 16.7
2013 12.2 13.8 29.4 0.151 3.253 0.049 977 17.5
2014 0.6 20.3 31.3 0.132 3.279 0.026 1124.8 17.0
2015 13.9 27.8 52.5 0.168 3.357 0.078 1295.2 17.0
2016 4.0 26.0 51.8 0.145 3.518 0.161 1714.3 19.0
2017 127.8 56.5 56.6 0.179 3.183 0.335 1101.8 19.5

# 1, s WHZ SR BETEH; Chlay g - H4E 1— 6 HAUKWIKIATERAL Y H 48R a WP I{E ; Chl.ay_p : HEELME 120 HJER
WK R PRI 2R R a R IME TP AR ARAE 12 A A UKW AR B BT 4 {H s WL KWl B2 B /K (7 47
SFEE s WL 24 WL 5 H—4F WL (22 5 46 3B ; RF : 2AERERT i WT,,,, KB K T 50 em 32 H KR 4R {H.

R 3 AR 0 R G A OCFREE N T ARG R KL

Tab.3 Correlation coefficient between intensity of black patch events and environmental factors

L. Chl.a, ¢ Chla,_, TP WL WL, RF WT,,,,
Chla; ¢ 0.825* 1.000
Chl.a,_,, 0.452 0.825** 1.000
TP 0.604 0.732* 0.738* 1.000
WL -0.535 -0.104 0.303 -0.189 1.000
WL, 0.848 ** 0.814* 0.644 0.668 * -0.216 1.000
RF -0.177 0.306 0.722* 0.275 0.760 * 0.245 1.000
W, e 0.629 0.809 ** 0.759 * 0.479 0.193 0.758* 0.521 1.000

# FRAMR KR BH, P<0.05,n=9; s FoRMTL KAWL, P<0.01,n = 9.
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