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Integrated Model of Nutrients for the Miyun Reservoir and Its Watershed
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Abstract: In recent years, the Miyun Reservoir faces severe problems of water quality and quantity due to continuous drought. In
order to simulate and predict the eutrophic status of the Miyun Reservoir and its watershed, an integrated model was developed based
on GIS and RS technology, which was composed of non-point source (NPS) simulation model, aquatic ecological-hydrodynamic
model, and river water quality model. Ecological-hydrodynamic model was developed through coupling water quality analysis
simulation program (WASP) with environmental fluid dynamics Code (EFDC). SWAT was selected as NPS simulation model,
which could also perform water quality simulation in the river. Then the integrated model was calibrated using Markov Chain Monte
Carlo method and verified using observed data. Results indicated that observed water quality data laid around the mode curves of
simulation distribution, and which also dropped into the confidence interval on 80 percent credibility of water quality simulation
distribution. In conclusion, the results show that the integrated model can meet the need of application.
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Fig.1 Miyun Reservoir watershed
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Fig.2 Water use proportion of the Miyun Reservoir
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Fig.4 Frame of integrated environmental simulating model
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Fig.5 Segmentation of the Miyun Reservoir
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Table 1 Parameters needed to be calibrated in water quality model

E 3. &40 YIHEE X SHEE FE
SOD 0CH#HTHREBHER g (m*>-d) ! 0~3 0.3
K12C 20T & T HORSLHESE/d ! 0.01~0.5 0.05
K20C 20C B THRBALER /™! 0.0~0.05 0.005
KNO3 AL E R AR /mg- L 0.1~1.0 0.1
K1C 20C &M TR Ay R RMAE KR! 2~5 0.3
CCHL FWHHEPR SR E M (mg/mg), BREE N 30 20~40 2
KIRC 20C & AF T B WY R PRI RE SR /d ! 0.02~0.2 0.02
NCRB FEWAE Y P B B B (mg/mg) , BRAEER 0.25 0.2~0.4 0.02
PCRB WA BB I (mg/mg) , SRAEER 0.025 0.01~0.03 0.002
KDC 20T £&/4 T 1 CBOD Mef % /d! 0.0~0.02 0.002
K2 0C KB T AEHAKERER/A™! 0.1~0.2 0.01
K71C 0CHKUETHEBANANFT kiR /d! 0.0~0.03 0.003
K83C 20C £ THRMBEVNB T fbsde/d! 0.0~0.03 0.003
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Table 2 Statistics of parameter posterior distributions

j ELL

BH BAK THE AN FEZ  AE BM RXE ik
5 10 25 50 75 90 95

Ki3C 25000 0.2180 0.0200 0.1443 0.2837 0.0100 0.4997 0.0238 0.0376 0.0854 0.2019 0.3415 0.4303  0.4643
K20C 25000 0.0217 0.0100 0.0137 0.3547 0.0000 0.0500 0.0029 0.0047 0.0101 0.0197 0.0326 0.0426 0.046 0
KNO3 25000 0.5418 0.3250 0.2573 0.0676 0.1001 0.9997 0.1467 0.1917 0.3197 0.5344 0.7625 0.9077  0.9551
KIC 25000 3.7251 4.6250 0.8306 —0.2886 2.0003 5.0000 2.2655 2.5103 3.0533 3.8190 4.4501 4.7886  4.8908
CCHL 25000 31.4314 38.5000 5.6451 —0.2955 20.0003 39.9997 21.6033 23.1684 26.8130 32.0857 36.3921 38.5313 39.2984
KIRC 25000 0.0921 0.0650 0.0462 0.4368 0.0200 0.2000 0.0279 0.0347 0.0541 0.0852 0.1261 0.1610  0.1771
NCRB 25000 0.3136 0.3850 0.0579 -0.2001 0.2002 0.4000 0.2145 0.2268 0.2659 0.3206 0.3656 0.3866  0.3935
PCRE 25000 0.0185 0.0110 0.0057 0.3045 0.0100 0.0300 0.0107 0.0113 0.0135 0.0179 0.0231 0.0270  0.0284
KDC 25000 0.0068 0.0007 0.0056 0.7294 0.0000 0.0200 0.0004 0.0008 0.0021 0.0051 0.0109 0.0160  0.0178
K2 25000 0.1573 0.1950 0.0287 —0.3026 0.1000 0.2000 0.1072 0.1152 0.1336 0.1609 0.1829 0.1936  0.1970
K71C 25000 0.0102 0.0010 0.0085 0.6911 0.0000 0.0300 0.0005 0.0010 0.0029 0.0078 0.0164 0.0238  0.0268
KS3C 25000 0.0191 0.0275 0.0078 ~0.5117 0.0000 0.0300 0.0046 0.0075 0.0133 0.0204 0.0258 0.0283  0.0292
SOD 25000 1.0770 0.5000 0.7490 0.6519 0.0002 2.9964 0.1093 0.2040 0.4630 0.9318 1.5679 2.2214  2.5730
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