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coastal rivers in China
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Abstract: Classification of estuarine and coastal waters has been recognized as a critical step for natural resource managers
to describe and inventory coastal systems understand constraints predict the most sensitive systems manage and protect
coastal resources. However the research on ecological classification in China is still in infancy especially the classification
of estuarine and coastal waters at regional or nationwide scale. This research employed Geographical Information System
( GIS) and multivariate statistical analyses to delineate and classify the watersheds and estuarine drainage areas from fifteen
major coastal rivers in China. The Hydrology module in ArcGIS environment was used to delineate the sub-watersheds from
the fifteen coastal rivers represented by spatially different details with five thresholds. The watershed boundaries of fifteen
coastal rivers were further delimited and validated with literature documents. The deviation was less than 10% . Based on
the analysis of spatial distribution of tide heads for fifteen rivers and the previously delineated sub-watersheds 88 estuarine
drainage areas ( EDAs) were further defined. A five—class classification system was developed with the hierarchical cluster
analysis based on the physical biological and chemical properties of EDA. Estuaries having the smallest total EDA were

grouped as class one and they are located in Bohai Bay Shandong peninsula and coastal areas of Guangdong; estuaries
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having the lowest average salinity range and the highest concentration of total suspended solid were grouped as class two

and they are located in Yangtze River estuary and Hangzhou bay; estuaries having the highest average depth and the highest
wind speed were grouped as class three and they are located in coastal areas of Northern Jiangsu and Liaodong peninsula;
estuaries having the lowest dissolved oxygen and highest tidal range were grouped as class four and they are located in
coastal areas between Shandong and Jiangsu coastal areas of Southern Jiangsu; estuaries having the largest average EDA
and highest freshwater flow were grouped as class five and they are located in coastal areas of Fujian and Zhejiang Pearl
river estuary Haihe River estuary and Liaohe River estuary. A rapid bio-assessment procedure was successfully employed
to validate the classified result based on the collected data from literatures. The findings in this study provided the basic

geospatial data for further developing nutrient criteria and eco—regionalization in estuarine and coastal waters in China.
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Table 1 location of Tidehead for some coastal rivers in China
() ()
Sea-area River Tidal limit Latitude Longitude Data sources
41.1776 122.5961 19
41.0257 122. 5606 19
39.4637 119. 1417 20
37.6730 118.0883 21
37.9453 117.5794 22
40.2172 124.5075 23
30.8133 117.7392 24
29.7128 119.6531 25
28.8761 120. 8199 26
28.1296 120.3031 27
26. 1395 119.1283 28
24.5720 117.7212 29
24.4923 117. 6640 29
23.4853 116.7717 30
23.0799 114. 1468 31
23.2723 112.8509 31
23.1364 111.2812 31
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Fig.3 Spatial cluster analysis of EDAs for major coastal rivers in China
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Table 2 Discriminant analysis results of EDA in terms of ten parameters
EDA
Estuary Estuary Tidal Area of Water o Suspended Active Inorganic Active
Parameters Salinity K i .
volume depth range EDA temperature solids phosphate nitrogen silicate
wilks 0.89 0.77 0.73 0.73 0.84 0.75 0.80 0.74 0.79 0.88
F 2.30 5.61 6.89 7.00 3.45 6.26 4.62 6.56 4.98 2.55
2.4.4
(1)
N 5 3 o 3
o NN EDA ; N EDA o
EDA EDA ( . . ) ( .
) EDA .
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Fig.4 EDAs delineation for major coastal rivers in China
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Table 3 Characteristics analysis of 88 EDAs of major coastal rivers in China
EDA Wat
Category  Estuary volume  Estuary depth Area of EDA Tidal range Tidal prism Flow aer Wind velocity
temperature
Inorganic Active Suspended Dissolved
Category n.orgdmu ctve Active silicate Salinity Chl-a ubpcim ¢ 1ssorve Transparency Water color
nitrogen phosphate solids Oxygen
4 EDAs Shannon-Wiener
Table 4 Shannon-Wiener index for five classes of EDAs
14 15 16 17 18
13 >
Bohai Se: Yangtze River Estuary North of LiaoDong Coastal Areas Pearl River
ohal =ea and Hangzhou Bay Jiangsu Peninsula of Zhejiang Estuary
H” 0—4.18 <1.00 0.47—2.98 0—3.40 0—2.84 1.40—1.80
H” 2.99 0.33 2.17 2.41 1.42 1.65
3.1
5
Table S comparison of watersheds defined between this study and other literatures
Drainage area
Watersheds /km? /km® Relative Deviation/%
The result of our study The result of other studies
218894 228960 ¥ 219000 * -4.4 -0.048
287303 262631 ¥ 263631 ¥ 9.39 8.98
823164 752443 ¥ 752000 * 9.4 9.46
271013 269283 ¥ 270000 ¥ 0.64 0.38
1775818 1808500 * 1800000 ** -1.81 -1.34
14621 14741 % 14741 ¥ -0.81 -0.81
429974 453690 * 463700 -5.23 -7.27
5 7 10%
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