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Probability and threshold values for recognizing eutrophication in Lake Songhua
WANG Xia?, LU XiarQo’ , BAl SwYing', ZHANG zhuQing , YAN Ba-Ru', YU Li', ZHANG Xuelin®,
ZHANGLIi-Xian™ (1. Environment Monitoring Center & Jilin Province, Changchun 130011, China: 2. The Northeast Institute d Geography and
Agricultural Ecology d Chinese Academy o Sciences, Changchun 130012, China; 3. Department of Spatial Irformation Sdence, Nanjing University o Irformation
Sdence & Technology , Nanjing 210044, China) . Acta Ecologica Sinica,2006,26( 12) :3989 3997.
Abgract : Eutrophication of lakes or reservoirs as a consequence d human activity is a worldwide problem. The process of
eutrophication was invedigated in Lake Snghua in the Northeas China. Chlorophyll a concentrations and 18 physos chenica
(Water depth, Water tenperiture, EC, pH, Trangparency , DO, COD, TOC,TP, TN, RG ™ -P, NO; -N, NH; -N, NO; -N,
Organic nitrogen, T-Fe, 90, , Chlorophyll 8 parameters were nonitored and analyzed during 20022004 in the lake water. At
the same time, a predominant adgd ecies (unidgd grain Microcystis aerugincsa) from the summer planktons of the lake was
separated and purified. Multiple corrdation and sepwise muitiple regresson andyss were goplied to the nonitoring data. The
results indicated that the total phogphorus concentration was the firg inmpact factor for eutrophication followed by total nitrogen.
The dfects of available phogphorus and available nitrogen on dgd growth were suded in the laboratory by a culture
experiment. The reationships between maximum gecific gromth rate of dgd and available phogphorus and available nitrogen
concentrations in water were expressed graphicaly. An irflexdon in each curve identified the threshold vaues o avalable
phosphorus and nitrogen to inititate eutrophication in the lake: these vlueswere p=0.025 mg-L " *and N=0.55 mg-L " *. A
relaionship was egablished between the concentrations of tota aqueous P and and N and their available values and hence with
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those of chlorophyll a. Fndly, gppropriate threshold eutrophication velues were derived for Lake Snghua, namdy, TP =
0.065my-L ™", TN =0.843mg-L " * and chiorophyll a=11.Qug-L " *.

The frequency digribution and cumulative frequency digributions were computed for the three anaytes. For chlorophyll a,
69 % of values exceeded 11. @ g- L ™. Thus the probahility of eutrophication in 2002 — 2004 for lake Snghua was 0.69. A
Monte Carlo random smulation noddl yielded 6 classes. Usng these as limits in a probability mep derived from Ardfirfo 8. 01
showed the risk-free areawas 19. 21 %, first dass areawas 9. 79 %, second class area was 20. 31 % , 3" class areawas 16. 5 %,
4" class area was 25.8 %, and 5" class area was 8.39 % Therdfore, mogt of Lake Snghua weter is probably at the dight
eutrophication gage. In contrag , eutrophication a the mouths of rivers Huifahe and Jiaohe is serious only.

Key wor ds: Snghua Lake; eutrophication; threshold; TP; TN
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a TOC COD s NH, -N pH NO; -N FO; -P NO; -N 0.01
, 0.915 0.887 0.867 0.794 0.709 0.700 0.570 0.514 0.479 0.463 0.370
0.348 0.336 0.321 0.304; a
2.1.2
InY = 2.055 + 0.467InX; + 0.613InX, - 0.052InX; + 0.421InX, + 0.517InXs (n = 120) (1)
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Xs m; X, mgL';X Q0D mg-L°* R =0.960, R R =
0.917
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Table 1 The content and ratio of P variousformsin Songhua Lake
Time TP(mg-L %) DTP(mg-L"Y) PO3 -P(mgL")  DTP/TP (% DOP/TP (%) PO -P/TP (%)
2002 0. 067 0.034 0.013 51.38 31.98 19.40
2003 0.075 0.038 0.014 51.29 32.62 18.67
2004 0.080 0.042 0.015 51.86 33.11 18.75
Average 0.074 0.038 0.014 51.51 32.57 18.94
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2
Table 2 The contents o N variousforms in Songhua Lake
Yer  TN(mgL™')  DIN(mgL ') NO;-N(mg-L ') NO;-N(mgL ') NHS-N(mgL %) Organic nitrogen (mg-L " %)
2002 1.65 121 0.624 0.030 0.452 0.544
2003 1.74 1.26 0.635 0.035 0.457 0.613
2004 1.82 1.31 0.652 0.035 0.478 0. 656
Average 1.74 1.26 0.637 0.033 0.462 0. 604
3 (%)
Table3 Theratio d Nvariousformsin Songhua Lake
Year DTN/TN IN/TN Organic ritrogen/TN.~ NO;3 -N /IN NH; -N /IN NO; -N /IN
2002 73.33 67.03 32.97 56. 42 40.87 2.71
2003 72.41 64. 77 35.23 56. 34 40.55 3.11
2004 71.98 63. 98 36.02 55. 96 41.03 3.01
Average 72.57 65. 26 34.74 56. 24 40.82 294
2.3
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Table 4 Comparison o chlorophyll a content in the prediction and deter mination value in the Songhua Lake
ltem Minimum  Maximum Mean Median  Sd Deviaion S.E.mean  Variance Skewness Kurtoss
Prediction vdue@ig-L - D) 3.71 35. 67 14.67 14.55 4.39 0.036 19.24 0.321 0.1%4
Determination vaue@i g-L ~ 1) 4. 26 28.49 14.63 14. 80 4.91 0. 200 24.23 - 0.027 - 0.455
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3
(2) : :
(2 38.46 % ; 65. 26 %
(3) : 0. 065mg- L ** 0.843mg-L ! a 11.90

Mo-L™* : 0.69, : 19.21 %
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