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Modified Dynamically Dimensioned Search
Algorithm for Parameter Identification of

Groundwater Model Program

Student : Kuo-Sheng Hsu Adyvisor - Dr. Liang-Cheng Chang

Department of Civil Engineering

National Chiao Tung University

Abstract

This study modifies-Dynamically Dimensioned Search Algorithm
(DDS), which is a heuristic-algorithm developed by Bryan Tolson in2007,
for high dimension optimization problems. The proposed algorithm is
applied to a parameter identification problem of groundwater problems.
The original DDSA assumes equal probability of parameter selection for
update and decreasing number of selected parameters while the number of
iteration is increasing. These assumptions-reduce the efficiency of the
search process due to predefined maximum number of iteration and the
difficulty of selecting proper parameters especially when the number of
iteration is large. This study modified these limitations using a new
parameter selection mechanism based on error information obtained from
state variables, higher selection probability for higher error, to improve the
selection and update of the parameters. The proposed algorithm is applied
to highly dimensional parameter identification problems: (1) a hypothetical
groundwater simulation model and (2) the groundwater basin of Chou-Shui
River Alluvial Fan. In this application, the state variable is groundwater
level. To evaluate the convergence efficiency, several scenarios are used

and 20 simulation runs are repeated for each scenario. The mean and

I



standard deviation of the optimal objective values show that the proposed
algorithm and two-phase search, which mimics global-local search using
different step sizes, obtain best results. The relation coefficient between the
simulated and observed water levels in the case of Chou-Shui River
Alluvial Fan 1s 0.999. The identified groundwater recharge agrees with the
land use which can be seen as indirect verification of the proposed

algorithm.
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Z A 333504 = £(2) 1332 {4%(Q2) - 16.992
PA(l)  11.5445 w¥HYl) 470592 {=¥(2) 19.2528
L) 454176 = 7 (1) 46.7856 #iE(2) 21.0816
wiE(l) 0 56966 @ 42(2) 824688  LiE(3) 58.1904
>®(1) 53.1936  #E0) 210816 L E(2) 52.0848
TH() 49356 w E(2) 304704 =X (3) 464112
= £(2) 1332 F 3 (1) 526608 = iE(2) 30.4704
fe# (1) 19.2528 % 3 (2) 52.6608

2 L K(m/day) (1) 464112 5 F((3) 222192

Iy =l

-

2 E(2) 50.7024 L E(2) 52.0848 F#3(2) 10.7309
1 /5(2) 80.5824 LiE(2) 58.1904 2> #(3) 63.9648
FHa(2) 107309  fs % (1) 16.992
>8(2) 1.0368 = Fl(2) 22.2192
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