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Evaluation and Application of QUALZE and QUALZK Models in Anyang Stream

Sung Soo Jung - Kyung Sub Kim"*

Environmental Section, City Of Anseong - *Department of Environmental Engineering, Hankyong National University

ABSTRACT : QUAL2K enhanced QUAL2E and applied in real fields efficiently incorporates denitrification process, sediment-water in-
teraction process, bottom algae and detritus. Also, the CBOD of QUAL2K is divided into two real parts, one is slow CBOD(sCBOD)
and another is fast CBOD(fCBOD). The simulation results of QUAL2E and QUAL2K models in Anyang Stream were compared and
analyzed in water quality constituents of DO, BOD, Org-N, NH;-N, NO;-N, Org-P, Dis-P and Chl-a respectively. The similar results
were shown in Org-N, NH3-N, Org-P and Chl-a both QUAL2K and QUAL2E models. But the different results were revealed in DO,
BOD, Dis-P and NOs-N by the influence of new incorporating processes. DO was shown relatively low values in the effect of bottom
algae. BOD which is influenced by particulate organic matter was revealed high values. NO3-N was closed to the real values by the two
processes of denitrification and sediment-water interaction. To evaluate the running results of QUAL2K and QUAL2E models, a simple
statistical analysis was conducted. According to the statistical analysis, QUAL2K represented less relative error and coefficient of
variation than QUAL2E in almost all of constituents. It was found that QUAL2K, which simulates the water quality more realistically,
can be applied to control and manage the water problems of river or river-run reservoir effectively.

Key Words : QUAL2K, Genetic Algorithm, Optimization, Sediment-water Interactions, Bottom Algae
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Fig. 1. QUAL2E and QUAL2K Models kinetics and mass transfer processes. Kinetic processes are dissolution(ds), hydrolysis(h),
oxidation(ox), nitrification(n), denitrification(dn), photosynthesis(p), death(d), and respiration demand(r), Mass transfer pro-
cesses are reaeration(re), settling(s), sediment oxygen demand(sod), and sediment inorganic carbon flux(cf). Note that the
subscript x for the stoichiometric conversions stands for chlorophyll a(a) and dry weight (d) for photoplankton and bottom

algae, respectively.
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Note: Main Stream(M), Tributary(T), Additional Sampling Station(A)

Main Stream(M) : Gochun 2 Bridge(M1), Eja Bridge(M2), Dongyang Bridge(M3), Visan Bridge(M4), Anyang Bridge(M5), Kia Bridge
(M6), Gochuck Bridge(M7), Tributary(T) : Wanggok Stream(T1), Dangjeong Stream(T2), Sanbon Stream(T3), Hakui Stream(T4), Suam
Stream(T5), Samsung Stream(T6), Sambong Stream(T7), Mokgam Stream(T8), Additional Sampling Station(A) : Myunghak Bridge(Al),

Siheung Stream Junction(A2), Chulsan Bridge(A3)

Fig. 2. Water sampling stations and watershed delineation in Anyang Stream.
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Table 1. Values of reaction rates used in QUAL2E and QUAL2K models in Anyang Stream
Q2E parameter Ki(d™h Ko(d™h) Kx(d™h) Kiy(g/m® - d) B(dy | A | padh) | Budh) | os(m/d)
Langbien & 0.0
value 0.20 Durum 0.05 (reaches:s.0) 0.25 0.10 0.25 0.01 0.001
Q2K Kdes ke Reaeration Model Var Prescribed SOD kin kna i kinp Vop
parameter (dh (dh ) (m/d) (g/m” -+ d) ) ) ) (m/d)
. 0.0
value 0.01 0.19 Churchill 0.05 (reaches:s.0) 0.25 0.1 - 0.01 0.001

Note; QUAL2E: CBOD Decay(K), Reaeration(K»), BOD Settling(K3), SOD Uptake(K4), Ammonia Decay(f1), Nitrite Decay(,), Org-N Decay(fs),
Org-P Decay(fs), Org-P settling rate(cs); QUAL2K: slow CBOD Oxidation rate(ka.), fast CBOD Oxidation rate(ks.), Detritus settling velocity(va,),
Org-N Hydrolysis(k), Nitrification(k,), Org-P Hydrolysis(ks,), Org-P settling velocity(vey)
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Table 2. AUTO Cal. results of QUAL2K

khc kdm kdc khn Von kna kdn Vdi khp Vop

parameter,

@H ] @H [ @hH @) [md)| @] @ |md)|d"|m/d)

value [1.92] 0.3 0.5 (0.07]0.05[0.04] 2 (0.277]0.010.001
Co

Vip | kgp | kip | kap | Va O ke | kav | kat | var

parametetl )| (@ | (@ | (@) | (/) ﬂfﬁg/ @[ @] @) |m/d)

value [0.22( 3 [0.01(0.01]0.05[127.3/0.40(0.49|4.9 | 0.2

Note: slow CBOD Hydrolysis rate(ks.), sSCBOD Oxidation rate(kqcs),
fCBOD Oxidation rate(ks), Organic N Hydrolysis(ks,), Organic N settling
velocity(v,), Nitrification(k,), Denitrification(ks,), Sediment denitrification
transfer coefficient(vs), Organic P Hydrolysis(ks,), Organic P settling
velocity(vep), Inorganic P settling velocity(v;y), Phytoplankton Max growth
rate(kgy), Phytoplankton respiration rate(k,,), Phytoplankton death rate
(kap), Phytoplankton settling velocity(v,), Bottom algae Max growth rate
(Cq), Bottom algae respiration rate(k.»), Bottom algae death rate(ka),
Detritus dissolution rate(ks) Detritus settling velocity(va)
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Table 3. Statistical Comparison of QUAL2K and QUAL2E

QUAL2K QUAL2E
constituent] Calculated Error Calculated Error

N| E|RE|SE|CV|N| E|RE|SE|CV
DO 6 1741029132022 6 |2.06|034(1.43(0.24
BOD | 6 |4.63 |0.33(2.15]|0.15| 6 [3.20{0.23|1.79]0.13
Org-N | 6 | 6.86 [0.39]2.62|0.15| 6 |[6.83]0.39[2.61]0.15
NH3-N | 6 |2.22 [0.27|1.48(0.18| 6 |2.19]0.27|1.48 |0.18
NOs-N [ 6 [ 0.79 [0.21|0.89]0.24| 6 082|022 |0.91 | 0.25
Org-P | 6 | 029 [0.46|0.54[0.85| 6 |0.30]0.47]0.550.86
Dis-P | 6 | 0.20 | 0.360.44]0.80 | 6 |0.21|0.39|0.46 |0.84
Chl-a | 6 | 145 [0.41(1.20(034| 6 |1.47|0.41|1.210.34

Bot Chl-a| 6 [16.70|0.51 [4.01]0.13| - | - - - -
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