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Table 1. Comparison and Evaluation of Water Quality Models

Streeter—Phelps
Type Model
{Orlob, 1983,

Lee et al,, 1991)

1-D Steady State ODE
{ Advection, Diffusion)

i
BOD, DO, N, Bed Sedi-
ment
Eftect, DO Diurnal Varia-
tion

Steady State Value Input,
Continuity Eg.{Q=AV)

Analytic Sof.,
Numerical Sol. of
ODE

Flow-Direction

Segmentation{reach)

Dobbins Made,

O’ Connor & DiToro
Model

DOSAG Series Model**

Total N, Bed Sediment Ef-

Dillon & Rigler Model,

(Cerco & Cole, 1993)

Model, Dynamic State

P. DO, 2-Algae Consts.,
1-Order Cecay Matter

WES

General water body |CBMP, EUTROP

Voli der T Model Vertical  Segmenta-
{: ezwesloers \{lpe fggi 1-D Steady State ODE  |fect, Equal 16 above Cel Equal to ton ca egmenta Snodgrass & O"Melia
ender. —aeller [
erson s " |{Layer Model : Diffusion) |P of the Classified au above Cell Model,
Seo, 1991) {slice or layer)
Forms, Thomann Model
WRE, WES, WESTEX Model
CE~THERM Type Model Temp., BOD, DC, Vertical  Segmenta-[Explore~1 Model
1-D Steady State PDE
(Orlob, 1984, (Vertical Diffusion] Temp, Structure Equal to above Cell Numerical Sol. tion MLTM, DYRESM, DRM
1 il
Biswas, 1981) ' e of Stratifled Water Body {slice or layer} MIT Lake & Reservoir
Model
Temp., N, P, Phytoplank- Uncertainty Analysis [QUAL-T, 1I Model
QUALZE Model P VIOPENK i charge  Coeff (h=aQ, neertanty Analysis ©
{Orlob, 1983 1-D Steady State PDE | v=cQ?) Numerical Sol, | (COALZE UNCAS) | CE QUAL-RIV] Model
B : 8 B ). 1987} 80D, DO, and Ecological Dispersion Coeff. K=Fuh . 1-D model of link—|CLEAN, CLEANER,
rown arnwe [ = Ul
" s Const, i node type MS CLEANER Model
Abiot d  Biok | | R * 6-opti 1-D del of link—
WQRRS Model c ‘Ostlc e e Rl(::erw ;)'pzlon'non node T fepaco vose,
el onst. . .
y 1-D Dynamic State PDE : o £op Numerical Sol. LAKECO Model,
{Smith, 1978, Orlob, 1983) Temp.,  River-Reservoir |[Effective  Viscosity : 2- or slice—segment MINLAKE
Link. option type
Compartment Model
WASP4 Model Phytoplankion. N, P. BOD. | b4 Submode! smw\:||&
icael ubmoael, mplexity level,
1-DD State PDE |DO, Sedi t Fl f N | Sol, PEM, WASP Model,
{Ambrose et al, 1988) yreme Stete FER | 7 Seament T %Lk of TOX4 Mogel LmencalSol extension of 2 30 SP Mode
region
Vertical 2-D  Continuit
Vertical 2-D WQ Models e ity CE-QUAL-W2 Model
Laterally-Averaged 2-D {Temp, DOM, N, P, and .
{Bowie et al, 1985 . Numerical Sol. | Stratified water body | GLVHT Model
Martin, 1988 PDE, Dynamic State Conservative Const, DO [Momentum Eq{x-z}. LARMECO (Lee. 1992)
armn. LARM, LARM2 :
Sal T .. DOM, N
alrity, Temp. DOM, N, Leendertse Model,
Horizontal 2-D WQ Models | Depth-Averaged 2-D P, Horizontal 2-0 Continuity Well-mixed water
(Bowie et al, 1985) POE, D Stat 0O, 1-Order Decay Mat-|and Momentum EqGy). | oo e S oo TRANQUAL, MIKE21,
namic e rder De - Y.
owle et e, - Dynemee Sta o ¥ et and Mo ey v 2HD Model{Cho. 1994)
er
Salinity, Temp., DOM, C,
3-D WQ Modls Compartment 3-D N B Continuiy Eq. and 3-D Compartment Model, | CE-QUAL-CM
- 2 . e el,
ode mpartme : Momentum Eq., CH3D-{Numerical Sol. o

Description WQ : Water Quality, GE : Governing Equation. N : Nitrogen, P : Phosphorus, C : Carbon, DO : Dissolved Oxygen, Temp. : Temperature,

BOD : Bicchemical Oxygen Demand, DOM : Dissolved Organic Matter. ** :
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Fig.1 Major Reaction Processes of Lake and Reservoir Water Quality Modeling(Qrlob, 1983)
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Table 2. Background Data for Measuring and Monitoring Eutrophication in Inland Waters

General climatic data

Geographic Data

Latitude and longitude(ot the centioid of the water aera).
Altitude of the water above sea level(or below)
Catchment area(including the area of surface water)

General geological characteristics,

and

subsoll
soils, and the importance of land erosion. Description of type of lake.

Vegetation, Population

Land usage (industrial, urban, agricultural, etc.)

Use of water(drinking, sport, fishing, etc.)

Sewage and effluent discharge(population and industry)

particular nature of bedrock,

Morphometric and waters

Hydrologic Data

Surface area of water-length, width{maximum and average),
Volume of water(with information on regulation)

Maximum and average depth(by basins if applicable)
Location of exceptional depths and the surface area ratio of deep to shallow

Ratio of epilimnion over hypolimnion

Duration of stratification, Nature of lake sediments

Seasonal variation of monthly precipitation on drainage basin
Inflow and outflow of water(also underground)

Water currents, Water renewal time(retension time)

shore length, etc.

Ecological Data

Bacteria, Phytoplankton, Algal bioassays, Bottom flora
Macrophytes, Bottom fauna, Zooplankton, Fish
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o] ErtmEitt. wetA, 28 Yz 34
A B4 8 2¥Ade] BEEAA 2 AT &4
(Brown & Barnwell, 1987)¢] @353 = 4
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