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The spatial heterogeneity of water quality variables in Lake Taihu, China
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Abstract; Spatial heterogeneity results in marked scaling effect and influences retrieval precision in the retrieval of water from re-
mote sensing image, so the research on the spatial heterogeneity benefit to choose suitable resolution remote sensing image and in-
crease retrieval precision. A study was conduced to set sampling points of water in Lake Taihu in October, 2008. The research an-
alyzed three essential factors’ spatial heterogeneity and scaling effect in the water quality retrieval, that is, chlorophyll-a (Chl. a) ,
the total suspended matter (TSM) and the dissolved organic carbon (DOC) using the Geostatistics principle and the fractal dimen-
sion method. The result showed that three essential factors of Lake Taihu had different coefficient of variation in different sampling
areas and had marked scaling effect. Furthermore, the semi-variogram curves of Chl. a in three sampling areas changed fiercely in
range and the fractal dimension was high, which shows Chl. a in Lake Taihu was possibly controlled by some leadership ecological
processes. Spatial structure proportion of Chl. a and TSM was higher, about 90%, and had strongly spatial relevance, which indica-
ted that the spatial heterogeneity was mainly caused by the constitutive factors, while random factors played less role. DOC had

lower spatial structure proportion, which indicated it was mainly affected by random factors. In three sampling areas, the range of
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Chl. a was 147.3m, 129.3m, 115.0m, and TSM was 1131.7m, 130.6m, 149. Im, so 150m X 150m as the smallest unit and 5
by 5 of TM was appropriate to estimate them during the retrieval process. The range of DOC was 34.3m, 38.5m, 26.4m, which
indicated that the autocorrelation distance was small, so 30m X 30m as the smallest sampling unit and choose TM image which reso-
lution was 30m to correspond observed values with the smallest unit of remote sensing image. The research also indicated the MO-
DIS pixel size (250, 500, 1000m) was so large in the retrieval of Lake Taihu, and it may bring retrieval error with result of spatial
heterogeneity.
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Fig. 1 Sampling points in Lake Taihu
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Fig.2 Characteristic parameters of semi-variogram
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Tab. 1 The statistical values of water quality variables of Lake Taihu
RKRME H/ME A AR R E(% )

FEOF T REDF2 REDT3 REDT L RO 2 REDF3 REDS 1 REJT2 RT3 M1 RET2 AR5 3
30x30 Chl.a(pg/L) 40.62 196.16 24.81 23.22 26.23 15.91 31.73 120.20 20.81 28.81 73.54 19.64
TSM(mg/L) 51.60 76.50 63.25 44.80 47.00 54.00 47.88 59.17 56.75 6.21 21.35 7.72
DOC(mg/L) 6.51 4.33 5.96 3.54 2.64 3.68 5.474 3.55 4.96 24.66 22.89 20.21
150 x150 Chl. a(wg/L) 40.62 259.69 24.81 10.32 26.23 15.91 23.86 126.59 19.65 50.40 72.92 16.91
TSM(mg/L) 51.60 83.50 63.25 44.00 31.67 53.50 46.71 57.48 56.14 5.74 30.82 5.92
DOC(mg/L) 8.55 4.33 5.96 3.54 2.64 3.68 6.264 3.68 4.89 24.04 16.43 17.92
250 x250 Chl. a(pg/L) 40.62 259.69 31.34 10.32 26.23 12.91 24.54 127.56 19.99 44.32 68.29 26.32
TSM(mg/L) 51.60 100 63.25 43.33 31.67 46.75 46.53 62.27 55.25 5.54 33.25 7.34
DOC(mg/L) 8.55 4.33 8.61 3.54 2.261 3.68 6.17 3.63 5.12 20.55 19.79 28.35
750 x750 Chl.a(ug/L) 86.30 685.14 31.34 10.32 26.23 12.88 34.94 155.86 18.83 66.39 115.19 27.18
TSM(mg/L) 51.60 246 63.25 39.00 31.67 30.50 46.13 74.54 51.98 7.51 73.49 15.51

DOC(mg/L) 8.70 5.64 8.61 3.54 2.261 3.68 6.34 3.67 5.27 20.69 24.68 28.5
1000 x 1000 Chl. a(ug/L) 125.49 685.14 31.34 10.32 26.23 10.86 38.89 136.02 18.05 80.72 122.27 28.56
TSM(mg/L) 64.40 246 63.25 39.00 31.67 30.50 47.25 70.10 51.34 12.48 71.23 15.49
DOC(mg/L) 8.70 5.64 8.61 3.54 2.19 3.68 6.22 3.68 5.26 19.67 25.82 27.22
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Fig. 3 Semi-variogram of Chl. a, TSM and DOC in Lake Taihu
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Tab. 2 Semi-variogram parameters of water quality variables in Lake Taihu

FET7 izt AR Heg:{d HEME A (m) 23[R Z5 A5 LU A8 (% )
BT 1 Chl. a( pg/L) [ il 50.0 641.91 147.3 92.2
TSM( mg/L) BRRAT Y 0.10 13.52 130.6 99.3
DOC(mg/L) [y el 1.01 1.49 34.3 32.0
BEJT 2 Chl. a( ng/L) BROR AT TR 100.00 7868.35 129.3 98.7
TSM( mg/L) BRCRA Y 10. 00 1206. 12 131.7 99.2
DOC(mg/L) BRRALAY 0.29 0.51 38.5 42.9
)73 Chl. a( ng/L) BRARBR 3.16 26.42 115.0 88.0
TSM( mg/L) BRORABE Y 5.63 48.13 149.1 88.3
DOC(mg/L) BRCRA Y 0.64 1.94 26.4 67.0
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Fig. 4 Fractal dimension of Chl. a, TSM and DOC in Lake Taihu
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Fig. 5 Spatial distribution of Chl. a, TSM and DOC in Lake Taihu
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