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Application of CE-QUAL-W?2 in the Shanzai Reservoir, Fujian Province

ZHUANG Lirong, PAN Wenbin & WEI Yuzhen
(College of Environment and Resourses, Fuzhou University, Fuzhou 350108, PR.China)

Abstract: A two-dimensional, laterally averaged Model CE-QUAL-W2 was applied to the Shanzai Reservoir to simulate the
hydrodynamics and water quality in the water column. The modeling effort was supported with data collected by fieldwork and
experiments within half a year. Furthermore, the study made a water quality assessment of the eutrophication in the outlet of reservoir
from Apr. 7th, 2006 to Jun 7th, 2006, using Trophic State Indexes (7S/) method and analytical hierarchy process(AHP). The result
showed that, On May 12th, 7S] was higher than the other days, almost reached 80; and the first big water blooms lasted from Apr.
29th to the beginning of June, 2006. The modeling result of three scenarios (keeping original flux, decreasing water level and
increasing flux) indicated that decreasing water level and increasing flux could greatly improve the water quality of outlet.
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Fig.1 Sketch map of the area of Shanzai Reservoir and location of the sampling sites
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Fig.2 Segment division of Shanzai Reservoir
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Tab.1 Segment lengths of the Shanzai Reservoir

B RS 2 3 4 5 6 7 10 11 12 13 14 15
KBE(m) 1682.57 1445.75 1696.75 1281.37 112935 1838.0 1124.8 1034.14 595.53 1130.73 327.73  792.97
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Tab.2 The boundary condition and initial condition of the model in 2006
HE (H.H)

47 417 428 510 525 612 77 7125 9.5 929
KoKokiE W1 66.56  68.72 7447 79.83 81.72 8500 84.89 8577 88.89 82.15
(m%s)  SZH2 884 9.1 842 1140 1227 13.54 10.03 15.66 15.84 14.50
K W1 18.60 1930 1820 28.00 2450 25.80 3420 29.60 29.30 28.30
(C) ¥H 2 1730 1830 1850 2580 24.60 26.10 31.80 2920 26.10 28.10
e XKW1 804 890  9.60 879 937 744 9.09 699 850  8.60
(mg/L) W2 795 896 822 739 867 811 852 767 826  8.52
A W1 094 065 090 002 057 034 057 028 030 0.06
(mg/L) SZH2 094 124 116 195 018 090 090 072 054 023
RIS ZH 1 0180 0.106  0.108 0.115 0.119 0.095 0.075 0.097 0.099 0.088
(mg/L)  ZH2  0.110 0102 0.108 0.125 0.118 0.104 0.090 0.086 0.061 0.053
MEEE O W1 0.033 0.036 0016 0258 0.019 0.002 0.038 0.002 0.008 0.002
a(mg/L) X2 0.070 0.086 0.013 0.054 0.162 0.006 0.013 0.009 0.008 0.003
TDS LWL 490 210 350 230 230 270 270 190 170 170
(mg/L) SZH?2 290 210 250 200 190 21.0 220 230 21.0 18.0
IEBFIRER W1 0.030 0.033  0.035  0.045 0.045 0.062 0.073 0.035 0.031 0.003
(mg/L) SZH 2  0.010 0.022 0.023 0.051 0.025 0.028 0.053 0.041 0.032 0.011
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PR T B 1 g I B R %) e A R B A TR A A SR W A R R, R A sk
FERARHT, R, TR BB T AR ALK, T DAL XT IR 22k RAE W) A R, e 28Tk B K
T 10mg/L i}, MXTRZLEXTE/NT 10%09 15 94%, MBI /N T 10mg/L i, FHXTR2EZXHE/N T 10%
B15 31.3%, AERHRZELIFE/NT 20%H 15 56.9%. KK EIERAE KRN ENRS, (B2, FEHaE
A Ak Ha A ST B AR AY. FRORIRZE N 1.96mg/L, f/MRZE }-0.97me/L, AME % KAH 5 0.877mg/L,
AME f/IMEH 0.143mg/L, AME ¥J{E°} 0.449mg/L, RMS {84 0.600mg/L.
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Tab.3 SD and Chl.a observed in the outlet and rainfall HEEKE N 43.89mm, 7 H 25 H HEEKE

%#Hd‘l‘m SD(m) Chl.a (Mg/L) ﬁ%ﬂrjﬁ(mm) 49.38mm). %W—?‘ﬁﬂﬁ%ﬁ‘]ﬁﬁ, ”—”?Fﬁ%ﬁig

47 7H 0.500 34.200 0 MR a ZIHRIH UMLK R, R &
4H17H 0.435 33.643 0 B R RN SR a BURUR gL, B £k
AH28H 0510 69.907 0.60 1g(SD)=0.0034-0.18561g(Chla), R=0.9127. 3X
SH10H 0450 94.841 29.20 FERFRITESY i PO S TSIe {H.
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7H25H 0.420 6.670 49.38 CR=0.0049, EAG Wiz —2tE. HrppmAH
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THERE 3). ARIESCERIEIAE R, KM N P SRR, SOREHRAE 4-5 H REE SR,
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Fig.3 Observed and computed data for temperature, dissolved oxygen and algae at segments

635



636 J. Lake Sci.(#i64+5), 2008, 20(5)

85 TSIc (SD)
—e—TSIc (Chla)
—a— TSIc (TN)
——TSIc (TP)
—a— TSIc

TSIy

97 107 117 127 137 147 157
JULIAN DAY

K4 47 7HZE6H7H TSIHESIJULIAN DAY ##HBIAFATARERAS, & 17 1 HFRERN Lo,
fEam—k, HAE 1.0, Y81, 4 A 7 H B JULIAN DAY=97, & 6 / 7 HEll JULIAN DAY=158)
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(2) BERIIGUFSEYE, UE— 25 AT LA T K 3 35 2 Hh KOK T AR L 485 S A7 3 78 SR AR TE MY, TR 45 R 3%
B - AT KK B B Ak, AT i8R KT 55. 2006 4F 5 A 12 HIK TSIc {tif i, JLFRE T
80, JBMBE EIRALIRE, TR ER K 224, CE-QUAL-W2 BB R4 B B R ILHF/KIE 2006
EREFRHBKEHHIANT 4 H 29 HE 6 w12 .

(3) ISR, FERERARAS, KOG RS K 3 FEL T/ BIAH DO iNfREh A . & A .
IEBEEREL . 43R a. TDS 6 PSR R KRS G IEN R, JFIRROL T wQI=2.9881, 7K{v
FeAR)E wOI=2.8957, i K WOI=2.6938, UlHE S8 7K 2 H I i ok AR B B AR 2, B3R
IR PR A R T4 K2R R AR FH K BOK 7K . CE-QUAL-W2 R RIES Xt 11147 7K FE A T ik AT T4
AR BERRAEL, T2 B T A Ry LA K R K B B 1 2 2 4 i

6 %3k

[1] KT, B2 5. Sl AT R R R KIS R BIA XR. JEaT: PR Tl T R, 1998: 34,

[21 REERE, &R, Xse. RO FRERA S EOR, 2000, (2): 1-6.

[3]1 JR¥RR, AR RHR B R BTG i s el VAR R, 2000, 13(4): 15-17.

[4] Gye Woon Choi, Shang Jin Ahn. i [El /K % I 5 7K BB FLAAT TR, /KRR HLEAR, 2003, 34(1): 26-29.

[51 A U, RAERE. SRS Qe B BN e 4 VUK PR B L. AR ARFRBE, 2003, 20(1): 20-23.

[6] v, RIEIL, O L WEITRTGYGA B E PR, A ERETSE, 1998, 7(2): 114-119.

[71 Thomas MC, Scott AW. CE-QUAL-W2: A two-dimensional, laterally averaged, hydrodynamic and water quality model, Version
3.2 User Manual. U.S, Army Engineer Waterways Experiment Station,Vicksburg, MS, 2004: 22-50.

[81 £ i, T & R E S, s A5 e E R A T R ROV YA, 1984, 2(2): 249-258.

[9] Wetcel RG. Limnology. 2nd ed. Philadephia: Saunders College Publ Co, 1983: 51-52.

[10] OECD. Eutrophication of waters. OECD, 1982: 63-65.

[11] Carlson RE. A trophic state index for lakes. Limnol Oceanogr, 1977, 22(2): 361-369.

[12] Aizaki M, Otsuki A, Fukushima T et al. Application of modified Carlson’s trophic state index to Japanese lakes and its
relationships to other parameters related to trophic state. Res Rep Natl Inst Environ Stud, 1981, 23: 13-31.

[13] Goda T. Comprehensive studies on the eutrophication of freshwater areas, XI: summary of researches. The National Institute for
Environmental Studies, 1981, 27: 59-71.

[14] 4 ERWAK PR S B IR (LA DE IR W B TR A . JEnt: T EPRIERL A, 1987,

[15] Lech Kufel. Dimictic versus polymictic masurian lakes: similarities and differences in chlorophyll-nutrients—SD relationships.
Hydrobiologia, 1999, 408/409: 389-394.

[16] ZEPXLE. WHAT B FRALLE AL, ERNE, 1993, 9(1): 2-3.

[17] xUaE. mPokAEAy. Jbat: Bl i, 1999: 42-43.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


