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Research on the difference in eutrophication state and indicator threshold value

determination among lakes in the Southern Jiangsu Province, China
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Abstract; Cultural eutrophication is the Earth’s most widespread water quality problem, causing harmful algal blooms, fish
deaths, underwater plant deaths, decreasing biodiversity, reduction of water clarity, and many other related problems.
Southern Jiangsu Province (SJP), which is by far the most densely populated and most developed area of the east of the
People’s Republic of China, has in total 11 shallow lakes with a surface area ranging from 10km’ to 2,428 km® and an
average water depth of less than 2.5m. Unfortunately, accompanying the fast economic development in SJP is the serious
deterioration and eutrophication of the water environment, with high levels of algal biomass, frequent algal blooms and low
water clarity, which are threatening both the water supply to these regions and their economic development. In this article,
in order to investigate the eutrophication features and differences in state of 11 lakes within the same geographic area, we
obtained 1090 field monitoring data sets of potassium permanganate index ( COD,, ), ammonia nitrogen (NH,-N), total
phosphorus ( TP ) , total nitrogen ( TN ), algal Chlorophyll-a ( Chl-a) and Secchi depth (SD) of lakes from the

environmental monitoring agencies attached to the EPA of Southern Jiangsu Province. All water samples were collected
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monthly or quarterly from 62 field sites across the 11 lakes and measured in the laboratory during the period from 1993 to
2012. We applied the method of trophic level indices ( TLI,) to assess the trophic level of all lakes, using Box-Whisker
plots to compare the levels with current standards and provide spatial discrimination of eutrophication indicators (e.g.,
COD,,, NH,-N, TP, TN, Chl-a, SD) among all lakes. Furthermore, change-point analysis was performed to determine the
threshold values of indicators showing transition among different eutrophication levels in SJP. It was revealed that different
eutrophication levels among all 11 lakes can be divided into mesotrophic, lightly-eutrophicated and moderately-eutrophicated
states. Both Lake Shanghu and Lake Kuilei, which are under strict management as semi-enclosed drinking water resource
areas, had the best water quality, achieving category II to III standards according to the state standards for surface water
quality (GB 18918—2002) and belong to mesotrophic lakes category based on TLI . As the typical water-carrying lakes,
Lake Dianshan and Lake Chenghu had the heaviest eutrophication level, with TN and TP concentrations recorded as an
inferior Category V, classified as moderately-eutrophicated lakes. The other 7 lakes, including Lake Taihu were classified as
lightly-eutrophicated. Based on change-point analysis, the threshold values for all indicators as transitional marks, from
lightly-eutrophicated to moderately-eutrophicated states, were recommended as: 4.7mg/L of COD,, , 1.0mg/L of NH,-N,
2.3mg/L of TN, 0.125mg/L of TP, 25ug/L of Chl-a, 0.5m of SD. It is notable that Lake Yangchenghu and Lake
Yuandang were lingering near the turning point between the lightly-eutrophicated state and moderately-eutrophicated state ;
thereby, more efforts should be made to prevent these two lakes sliding into more heavily eutrophicated states. According to
the main results, there is further discussion to be carried out on the advantages and disadvantages of lake-group analytical
methods, as well as the reasons that caused differences in eutrophication level among all lakes within one geographic area
(e.g. SIP), such as the natural characteristics of lakes, intensity of human disturbance and water resource management
strategies. It can be suggested that setting the primary management goal as water-resource-protection rather than water-

resource-utilization is the key to control lake eutrophication in SJP.

Key Words: difference; threshold; eutrophication; lakes; Southern Jiangsu Province

WIVA R 7 AR A R T 5 Y PRl i 7™ B 9 K B ) AL
HARGRA A T Y SR LK
FCAAH S B AR 2SI JUHAE N D 3 R 5F AR Y
WX, T A& B R0 R R A 15 e 4
SEAE 5 R A I B SR A A I L
ok, FREH AT REE, AT B RES 25
KRR Z ) A 2 T Lk — 5 e, B S B AR S
HBE 2 RIEAL R B R SR S H OB o
KPR AT A S AT RS R R AR X
SITA A IR AN R AR e DA R B
ez AWy AR DT TR AR 35 22 57 | B0t 38
I IVE SR YK NS S IR BAT 35 1 X 22
SR R RO IR X A S G I v
JJ A B IR T S il 7758 i RS A5 I
R, FECPAE U X W SR A R R R
GEh T AR 20T ILAR T ISR B SRR
HARBUFRA T RER AT Wy IR 1, 5k
B

WA E R R — DR el R R E K
IR RIS L WA B SR AR VAL B
52 FURIAGE N 3R BORAL R R2 IR, i 52 N 2635 B 1 40
gl AR AE R — M X AR A A2 21 F AR IR N R Y
SO FEALAT (RS2 W BT A5 B D9 H b
FANTR] , T RE T He 5 2% ) 1 B TR A AR R
— 8 EE IR 220 HR . PA—A M X i1
AR BAOCHIE TSR & B TR AL B AR5 SRR Y
SR 1) S A A 5 B R 55 A 2 il A =
B IR BN TS B B A S, Xt ORI K %
SN AES R A EEE L, L
— iy XA T A T B IR AR AE S e A A A
FRM A E IR ALK B9 8 5, RERS S il E —
A H XA ITA PR S R R A S B 2 H AR R
PR IR B R R A WA AT B SRR
JERHRIIA A S B RE B s, A3 HEWIE
ARG TS ¥, 0 957 b X 32 S Y B IR AR
MEEAT2E SR 23 B, BR300 T Ak B AN [ &

http ;. //www.ecologica.cn



392 2 S

o 34

PR BE R IA, R Tk 2 7 X6 3 ] A 2R 950 i 1891
A IR EAT B

1 #R57EE

1.1 s X3k

I3 P L DX AR AT B XA B VLR KV LA R b
X, SEVL IR T fe Je 18 A X I, 2 v [ 2 5% K e i
Pl KRR X Iz — 75 <2011 4F 4 E EoRE () ”
HE 10 &9 5T 7 1%, ZH X T T A, S A 1)
A, A CILIE WA 2 56) a3 137 14,

Hor i b sk 38 T 128 AN DR RS Hb X WA
Z BRI, Rl 2%, J& AN IR K R K BB
IR A AL HAT B ik B V% R AR SCHFSE SR
H XA TEYA AR LS A TR K i R R JE
TP BB TS AR50 s 35 | T IR AR i ok
T AR A (2425 km® ) | ¥ W91 T AR/ (8km?) 1Y
VELLTE TR X 5 BT S . AR
I RE R Z2 48 Uk KIS k7 9815 il A= 7= R
P HEBE iis IR IR RTESE 2 DR F—1k .,

1 FEAEEnEAR A E
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Fig.4 Spatial discrimination of eutrophication indicators among different lakes in the Southern Jiangsu Province
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Fig.6 20-years variation of eutrophication indicators of Dianshan Lake
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