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Development of an Expert System to Improve the Methods of Parameter

Estimation

of ¥ 3" /o & M7
Lee, Beum Hee / Lee, Kil Seong

Abstract

The methods of development and application of an expert system are suggested to solve more
efficiently the problems of water resources and quality induced by the rapid urbanization. Major
parameters of the water quantity and quality of urban areas are selected and their characteristics
are presented by the sensitivity analysis. The rules to decide the parameters effectively are proposed
based on these characteristics. The ESPE(Expert System for Parameter Estimation), an expert
system based on the ‘facts’ and ‘rules’, is developed using the CLIPS 6.0 and applied to the basin of
the An-Yang stream. The results of estimating the parameters of water quantity show a high
applicability, but those of water quality imply the necessity of improving the present methods due to
both the complexity of estimation processes and the lack of decision rules.

Keywords: expert system, parameter estimation method, urban watershed, water quantity and quality
model, SWMM, CLIPS
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Table 3. Classifications of SWMM Parameters
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Table 4. Rainfall Data for Parameter Estimation and Verification
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Table 5. Strategies for Parameter Improvement on the Hydrological Appearances

Parameters|| Impervious . Dep. Dep. M Mi
D Char- | Basin | Channel | . b b Impervious | Pervious-|. . axi th:
Area Width | Slope | Slo Storage | Storage i N Infiltration|Infiltration
Appearances Percentage ) DIope Impervious | Pervious Capacity | Capacity
V()lume§ are v v v _ A B A B v
too big
Volumes are A A A B v B v A
too small
Peaks.are 100 v v v B B A B v
high
Peaks are too A A A B B B v B A
low
Peaks are too B v v v B A A B B
soon
Peaks are too ~ A A A B B v v B B
late
At Increase ¥ Decrease - @ No effect
Cha - width : Characteristic width
Dep. Storage Impervious  Deperssion Storage in Impervious Area
Dep. Storage Pervious @ Depression Storage in Pervious Area
Impervious-n : Manning’s n in Impervious Area
Pervious-n : Manning’s n in Pervious Area
Table 6. Strategies for Parameter Improvement on the Contaminational Appearances
Parameters Drv Days Buildup Buildup Buildup Washoff Washoff
Appearances ; - Limit Coefficient | Exponenet | Coefficient | Exponent
Total loads are too big v - v v - A
Total loads are too small A - A A - v
Max. concentration are too high v - v v v AN
Max. concentration are too low JAN - A A Pay v
(2) AFae] v A= "5 P, 7 2o HF .
Weight error =
% o) TS vl ! J—i
e 5. mi— b,
1 n; ;;( / pj) Vm—— Vs‘
- 1 Pm_Pv WZ[d m +b| V. |]
Peak difference = &> 23— 2% (2) ! "
N P,
(4)
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Rule 3: evaluate of p ‘p = peakcriteria”
if p gt 0.1 then peaks = peak_are_too_low
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impervious_area_percentage_has_to_be_increase:
if impervious_area_percentage It 81 and
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Rule 24: to adjust impervious_area_percentage:
if action -
impervious_area_percentage _has_to_be_increased
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imp_area_new = imp_area + (0.1*imp_area)
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Table 7. Estimation Results of Runoff Parameters

ﬂ ; m@f;ﬂ%"ﬂi | 9 3 4 5 6 - Mglssal
p 0.18 0.12 0.07 0.02 0.02 -0.05 -0.08 -
t 0.01 0.01 0.01 0.01 0.01 0.01 0.01
v 0.20 0.18 0.16 0.14 0.12 0.10 0.09 -
1 SH7 AL 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035
H o 10000 10000 10000 10000 10000 10000 10000 9556
F By 20.0 22.0 24.2 26.6 29.3 322 35.4 239
* 9734k 0.20 0.22 0.24 0.27 0.29 0.32 0.35 0.24
484 n 0.16 0.14 0.13 0.12 0.11 0.09 0.09 0.13
FoRe i 0.27 0.24 0.22 0.20 0.18 0.16 0.14 0.15
H A -Eak 3.20 3.20 3.20 3.20 3.20 3.20 3.20 1.50
p -0.23 -0.14 0.22 -0.14 -0.22 -0.13
t 0.00 0.00 0.00 0.00 0.00 0.00 -
5 v 0.04 0.10 0.05 0.11 0.06 0.11 -
+ BRoAAL 0.08 0.08 0.08 0.08 0.08 0.08 0.08
f; o 8576 8576 8576 8576 8576 D76 - 8576
- o sk 50.0 45.0 49.0 44.6 49.0 44.1 - 10.8
ft A AAL 0.20 0.18 0.19 0.18 0.20 0.18 0.12
K 9 n 0.16 0.18 0.16 0.17 0.16 0.17 - 0.08
Fr e AT 0.27 0.27 0.24 0.24 0.22 0.22 0.20
Hrdwg3 3.20 3.20 3.20 3.20 3.20 3.20 - 5.50

p : peakeriteria difference
t . time difference
v ¢ volume difference
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Table 8.

Estimation of Water Quality Parameters

HEEAA
21 s A 1 2 3 4 5 6 7 Mgrsl:al
q-peak -1.50 -0.85 -0.41 -0.10 -0.35 -0.05 -0.29 -
q-load -1.30 -0.29 0.18 0.44 0.22 0.46 0.25 -
ey 5.00 450 4.05 3.65 4.01 3.61 397 3.00
SN A A 1.00 0.90 0.81 0.73 0.80 0.72 0.79 1.00
ZAAF 20.0 18.0 16.2 14.6 16.0 144 159 26.5
oAl 10.0 9.00 8.10 7.29 7.29 6.56 6.56 5.00
o5 5.00 5.50 6.05 6.66 5.99 6.59 593 3.00
q-peak =217 -20.2 -152 116 | .. -1.42 -0.33 -
q-load -6.66 -3.31 -1.72 -08 | .. -0.14 -0.04 -
AR 5.00 4.50 4.05 365 | ... 2.15 1.94 3.00
T-pP SE| A 1.00 0.90 0.81 073 . 043 0.39 1.00
HA A 1.00 0.90 0.81 073 | .. 0.43 0.39 0.11
olF Al 10.0 9.00 8.10 729 | ... 4.30 3.87 5.50
oFA| 5 5.00 5.50 6.05 666 | . 10.7 9.65 2.70
q-peak : quality peak difference
q-load @ quality load difference
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