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APPENDIX C. LS ECM RESULTS AT OBSERVATION STATIONS 

All figures and tables related to the results from LS ECM at observation station locations are 
presented in this appendix. They are compared to the previous results from the ECM inside 
the LSM domain area, which were presented detailed in Appendix B. 
The results from the two different resolution models are similar at most of the observation 
stations. For 88 stations considered, the average performance index from LS ECM is better in 
14 of them and worse in 11.  
 
The meaning of symbols used in this appendix is similar to the ones in other appendixes.  
GSE: ground surface elevation; 
MAE: mean absolute error; 
ME: mean error;  
PL: average performance level, which is number in the range from 1.0 (high) to 3.0 (low); 
R: Correlation coefficient; 
RMSE: root mean square error. 
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 ECM LS ECM 

Station Name 
Comp. 
layer 

ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 
Comp. 
layer

ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 

40-GW1 1 0.10 0.73 1.06 0.72 1.0 1 0.22 0.86 1.17 0.65 1.3 
40-GW2 2 0.59 1.28 1.71 0.42 2.0 1 0.87 1.37 1.66 0.45 2.0 
40-GW3 1 -0.88 1.01 1.15 0.83 1.3 2 -0.58 0.82 0.98 0.79 1.0 
40-GW4 2 1.75 1.75 1.97 0.80 1.8 2 -3.86 3.86 3.97 0.76 2.5 
40-GW5 1 1.86 1.86 2.01 0.85 1.8 1 -0.74 1.11 1.37 0.77 1.5 
40-GW6 1 0.77 1.28 1.68 0.44 2.0 1 0.39 1.32 1.74 0.40 2.0 
40-GW7 1 -0.46 0.82 1.16 0.66 1.3 1 -0.44 0.81 1.16 0.66 1.3 

46A-GW3 1 -1.48 1.54 1.74 0.76 1.8 1 -1.98 1.99 2.23 0.73 1.8 
46A-GW4 1 -0.40 1.11 1.35 0.74 1.5 1 -0.52 1.12 1.36 0.74 1.5 

46A-GW10 1 -0.26 0.54 0.73 0.82 1.0 1 -0.25 0.54 0.72 0.82 1.0 
46A-GW11 1 -0.91 0.91 1.02 0.93 1.0 1 -1.28 1.28 1.36 0.92 1.8 
46A-GW12 1 -1.31 1.52 1.88 0.63 2.0 1 -1.68 1.79 2.10 0.69 2.0 
46A-GW13 1 -1.01 1.10 1.23 0.84 1.5 1 -0.95 1.00 1.13 0.86 1.3 
46A-GW14 1 -0.82 1.10 1.26 0.61 1.8 1 -0.96 1.21 1.39 0.58 1.8
46A-GW15 1 -0.24 0.55 0.70 0.87 1.0 1 -0.47 0.58 0.79 0.89 1.0
46A-GW18 1 -1.12 1.23 1.43 0.79 1.8 1 -0.97 1.17 1.36 0.78 1.5 
46A-GW21 1 -0.89 1.00 1.18 0.75 1.0 1 -1.01 1.10 1.28 0.73 1.8 
46A-GW25 1 0.33 0.47 0.61 0.88 1.0 1 0.12 0.49 0.63 0.82 1.0 
46A-GW26 1 -0.10 0.54 0.69 0.80 1.0 1 -0.23 0.46 0.60 0.79 1.0 

49-GW3 1 0.16 1.01 1.28 0.42 2.0 1 0.12 0.91 1.15 0.40 1.5 
49-GW6 1 0.43 1.12 1.38 0.75 1.5 1 0.16 1.10 1.32 0.76 1.5
49-GW7 1 0.42 0.91 1.34 0.56 1.5 1 0.43 0.87 1.29 0.57 1.5 
49-GW8 1 1.94 1.94 2.33 0.23 2.3 1 1.78 1.78 2.17 0.26 2.3 
49-GW9 1 1.51 1.53 1.80 0.81 1.8 1 1.35 1.38 1.66 0.80 1.8 

49-GW10 1 -0.14 0.83 0.98 0.85 1.0 1 -0.32 0.81 0.97 0.87 1.0 
49-GW11 1 0.33 0.83 1.16 0.89 1.0 1 0.43 0.97 1.23 0.89 1.0 
49-GW12 1 0.78 0.88 1.09 0.91 1.0 1 0.75 0.90 1.13 0.90 1.0 
49-GW14 1 -0.05 0.59 0.73 0.87 1.0 1 -0.06 0.63 0.76 0.86 1.0 
49-GW15 1 3.31 3.31 3.41 0.51 2.8 1 1.62 1.68 1.88 0.51 2.0 
49L-GW1 1 0.26 0.71 0.94 0.77 1.0 1 0.36 0.75 0.94 0.78 1.0 
BRM-Lake 1 -0.02 0.42 0.53 0.94 1.0 1 0.15 0.38 0.51 0.94 1.0 
BRM-MW1 1 0.31 0.60 0.72 0.77 1.0 1 0.28 0.47 0.59 0.86 1.0 
BRM-MW2 1 -0.01 0.35 0.44 0.93 1.0 1 0.15 0.33 0.48 0.92 1.0 
BRM-MW3 1 0.57 0.60 0.77 0.90 1.0 1 0.85 0.85 0.99 0.91 1.0 
BRM-MW4 1 0.48 0.54 0.73 0.84 1.0 1 0.67 0.67 0.86 0.84 1.0 
Corkscrew 

Swamp 
1 -0.61 1.01 1.06 0.87 1.3 1 -0.61 1.01 1.06 0.87 1.3 

FP2_GW1 1 0.35 1.15 1.55 0.78 1.5 1 0.50 1.09 1.53 0.80 1.5 
FP3_GW1 1 0.31 0.65 0.80 0.83 1.0 1 0.28 0.60 0.73 0.86 1.0 
FP4_GW1 1 -0.09 0.53 0.65 0.89 1.0 1 -0.22 0.55 0.70 0.89 1.0 
FP5_GW1 1 -0.21 0.57 0.74 0.88 1.0 1 -0.33 0.60 0.76 0.88 1.0 
FP6_GW1 1 -0.27 0.77 0.97 0.86 1.0 1 -0.41 0.76 0.94 0.87 1.0 
FP7_GW1 1 -0.22 0.83 1.03 0.86 1.0 1 -0.41 0.84 1.03 0.86 1.0 
FP8_GW1 1 -0.07 0.70 0.84 0.87 1.0 1 -0.27 0.70 0.85 0.88 1.0 

FP9_G 1 -0.19 0.82 1.01 0.85 1.0 1 -0.39 0.83 1.02 0.86 1.0 
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 ECM LS ECM 

Station Name 
Comp. 
layer 

ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 
Comp. 
layer

ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 

FP10_G 1 -0.21 0.57 0.77 0.87 1.0 1 -0.28 0.55 0.73 0.88 1.0 
HF1_G 1 -4.25 4.41 5.96 0.28 3.0 1 -4.28 4.43 5.98 0.27 3.0 
HF2_G 1 -0.32 1.08 1.28 0.72 1.5 1 -0.38 1.05 1.25 0.71 1.3 
HF3_G 1 2.27 2.32 2.69 0.80 2.5 1 2.24 2.27 2.62 0.80 2.5 
HF4_G 1 -1.39 1.80 2.22 0.61 2.0 1 -1.38 1.79 2.21 0.62 2.0 
HF7_G 1 -1.40 1.70 2.09 0.57 2.0 1 -1.42 1.70 2.09 0.59 2.0 
L-1138 1 -0.56 0.92 1.10 0.80 1.0 1 -0.29 0.78 0.89 0.81 1.0 
L-1985 2 -0.59 2.12 2.49 0.72 1.8 2 -0.22 2.46 2.98 0.62 2.3 
L-2192 3 1.17 4.16 5.30 0.28 2.8 3 0.78 4.01 5.16 0.32 2.5 
L-2204 2 -0.46 0.56 0.73 0.86 1.0 2 -0.70 0.76 0.92 0.87 1.0 
L-5649 3 -7.52 7.52 8.17 0.67 2.8 4 -7.45 7.45 8.15 0.63 2.8 
L-5664 3 -9.17 9.17 10.12 0.49 3.0 4 -9.11 9.11 10.1 0.50 2.8 
L-5667 1 1.26 1.44 1.56 0.92 1.8 1 1.09 1.29 1.39 0.93 1.8 

L-5669R 3 -0.25 0.57 0.69 0.77 1.0 3 0.15 0.40 0.55 0.85 1.0
L-5673 3 -8.43 8.47 9.19 0.60 2.8 3 -8.21 8.26 8.98 0.63 2.8
L-5874 3 -3.09 3.53 4.36 0.70 2.8 3 -3.50 3.76 4.65 0.71 2.5 
L-730 2 0.37 0.56 0.78 0.77 1.0 2 0.65 0.69 0.92 0.80 1.0 
L-739 2 0.57 0.60 0.74 0.96 1.0 2 0.55 0.60 0.74 0.96 1.0 

MPW02 1 -0.62 0.62 0.71 0.98 1.0 1 -0.67 0.67 0.78 0.98 1.0 
MPW03 1 -0.96 0.96 0.97 0.98 1.0 1 -0.98 0.98 0.99 0.99 1.0 
MPW04 1 -0.05 0.54 0.67 0.91 1.0 1 -0.01 0.51 0.65 0.91 1.0
MPW05 1 0.27 0.56 0.61 0.73 1.0 1 0.25 0.53 0.57 0.78 1.0 
MPW08 1 0.99 0.99 1.10 0.91 1.0 1 1.06 1.07 1.15 0.92 1.5 
MPW25 1 -0.12 0.27 0.31 0.95 1.0 1 -0.27 0.35 0.39 0.95 1.0 
MPW27 1 0.69 0.71 1.04 0.80 1.0 1 0.46 0.52 0.81 0.85 1.0 
MPW28 1 1.16 1.16 1.23 0.51 1.8 1 0.95 0.95 1.00 0.77 1.0 
MPW29 1 -0.09 0.41 0.53 0.84 1.0 1 -0.08 0.31 0.40 0.96 1.0 
MPW30 1 0.39 0.59 0.97 0.73 1.0 1 0.10 0.57 0.83 0.77 1.0 
MPW31 1 0.38 0.39 0.59 0.94 1.0 1 0.25 0.30 0.48 0.95 1.0 
MPW33 1 -0.55 1.18 1.48 0.70 1.8 1 -0.78 1.20 1.51 0.77 1.5 
MPW34 1 0.62 0.62 0.63 0.98 1.0 1 0.48 0.48 0.49 0.97 1.0 
MPW35 1 -1.10 1.26 1.36 0.84 1.8 1 -1.01 1.06 1.24 0.90 1.5 
MPW36 1 0.08 0.61 0.74 0.84 1.0 1 -0.11 0.53 0.66 0.87 1.0 
MPW39 1 -1.52 2.20 2.46 0.66 2.3 1 -1.35 2.35 2.52 0.64 2.5 
ST1_G 1 -0.26 0.61 0.73 0.87 1.0 1 -0.44 0.73 0.85 0.86 1.0 
ST2_G 1 0.34 0.66 0.80 0.86 1.0 1 0.05 0.61 0.73 0.86 1.0 
ST3_G 1 -0.20 0.75 0.86 0.81 1.0 1 -0.34 0.80 0.92 0.80 1.0 
WF1_G 2 0.68 0.69 0.75 0.95 1.0 2 1.06 1.06 1.12 0.94 1.5 
WF2_G 2 1.13 1.29 1.61 0.76 1.8 2 1.31 1.39 1.73 0.77 1.8 
WF3_G 1 1.38 1.38 1.59 0.84 1.8 1 1.54 1.55 1.71 0.86 1.8 
WF4_G 1 0.91 1.06 1.28 0.81 1.5 1 0.95 1.05 1.27 0.83 1.5 
WF5_G 1 0.97 1.11 1.43 0.79 1.5 1 1.03 1.08 1.40 0.81 1.8 
WF6_G 1 0.99 1.04 1.32 0.83 1.5 1 0.87 0.91 1.18 0.85 1.0 
WF7_G 1 1.14 1.20 1.53 0.79 1.8 1 1.16 1.18 1.49 0.81 1.8 
KehlCan 0 1.26 1.67 2.09 0.73 2.5 0 1.33 1.67 2.10 0.73 2.5 
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 ECM LS ECM 

Station Name 
Comp. 
layer 

ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 
Comp. 
layer

ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 

9358 
KehlCan 

9479 
0 0.03 0.76 1.08 0.93 1.3 0 0.10 0.72 1.06 0.92 1.3 

S-SF-1_HW 0 0.14 0.18 0.23 0.88 1.0 0 0.23 0.28 0.32 0.83 1.0 
S-SF-1 Q 0 --- --- --- 0.74 2.0 0 --- --- --- 0.71 2.0 

S-SF-1_TW 0 -0.03 0.30 0.47 0.44 1.5 0 -0.03 0.31 0.48 0.43 1.5 
S-NM-2_HW 0 -0.01 0.18 0.23 0.65 1.3 0 0.00 0.19 0.24 0.61 1.3 

S-NM-2 Q 0 --- --- --- 0.43 3.0 0 --- --- --- 0.41 3.0 
S-NM-2_TW 0 0.80 1.03 1.16 0.44 2.0 0 0.80 1.04 1.16 0.43 2.3 
S-YT-2_HW 0 1.54 1.66 1.88 0.74 2.3 0 1.63 1.74 1.97 0.76 2.5 

Mullock 
Creek 2702 

0 2.51 2.51 2.54 0.62 2.8 0 2.48 2.48 2.51 0.62 2.8 

Table C1. Statistical parameters and level of performance at monitoring stations in the LS 
ECM domain area. The green color indicates the highest performance level (1.0, 1.2 
and 1.5), yellow for medium (1.8, 2.0, 2.3, 2.5) and orange for low (2.8, 3.0). 
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Figure C1. Average performance level of the ECM results at monitoring stations in the LS 
ECM domain area. 
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Figure C2. Average performance level of the LS ECM results at monitoring stations. 
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Figure C3. Groundwater elevation at wells 40-GW1 and 40-GW2. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C4. Groundwater elevation at wells 40-GW3 and 40-GW4. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C5. Groundwater elevation at wells 40-GW5 and 40-GW6. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C6. Groundwater elevation at wells 40-GW7 and 46A-GW3. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C7. Groundwater elevation at wells 46A-GW4 and 46A-GW10. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C8. Groundwater elevation at wells 46A-GW11 and 46A-GW12. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C9. Groundwater elevation at wells 46A-GW13 and 46A-GW14. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C10. Groundwater elevation at wells 46A-GW15 and 46A-GW18. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C11. Groundwater elevation at wells 46A-GW21 and 46A-GW25. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C12. Groundwater elevation at wells 46A-GW26 and 49-GW3. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C13. Groundwater elevation at wells 49-GW6 and 49-GW7. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C14. Groundwater elevation at wells 49-GW8 and 49-GW9. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C15. Groundwater elevation at wells 49-GW10 and 49-GW11. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C16. Groundwater elevation at wells 49-GW12 and 49-GW14. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C17. Groundwater elevation at wells 49-GW15 and 49L-GW1. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C18. Groundwater elevation at wells BRM-MW1 and BRM-MW2. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C19. Groundwater elevation at wells BRM-MW3 and BRM-MW4. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C20. Groundwater elevation at wells BRM-Lake and Corkscrew Swamp. The black 
line corresponds to LS ECM result, and red line to the ECM result. 
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Figure C21. Groundwater elevation at wells FP2_GW1 and FP3_GW1. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C22. Groundwater elevation at wells FP4_GW1 and FP5_GW1. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C23. Groundwater elevation at wells FP6_GW1 and FP7_GW1. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C24. Groundwater elevation at wells FP8_GW1 and FP9_G. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C25. Groundwater elevation at wells FP10_G and HF1_G. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C26. Groundwater elevation at wells HF2_G and HF3_G. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C27. Groundwater elevation at wells HF4_G and HF7_G. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C28. Groundwater elevation at wells L-1138 and L-1985. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C29. Groundwater elevation at wells L-2192 and L-2204. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C30. Groundwater elevation at wells L-5649 and L-5664. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C31. Groundwater elevation at wells L-5667 and L-5669R. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C32. Groundwater elevation at wells L-5673 and L-5874. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C33. Groundwater elevation at wells L-730 and L-739. The black line corresponds to 
LS ECM result, and red line to the ECM result. 
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Figure C34. Groundwater elevation at wells MPW02 and MPW03. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C35. Groundwater elevation at wells MPW04 and MPW05. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C36. Groundwater elevation at wells MPW08 and MPW25. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C37. Groundwater elevation at wells MPW27 and MPW28. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C38. Groundwater elevation at wells MPW29 and MPW30. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C39. Groundwater elevation at wells MPW31 and MPW33. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C40. Groundwater elevation at wells MPW34 and MPW35. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C41. Groundwater elevation at wells MPW36 and MPW39. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C42. Groundwater elevation at wells ST1_G and ST2_G. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C43. Groundwater elevation at wells ST3_G and WF1_G. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C44. Groundwater elevation at wells WF2_G and WF3_G. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C45. Groundwater elevation at wells WF4_G and WF5_G. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C46. Groundwater elevation at wells WF6_G and WF7_G. The black line corresponds 
to LS ECM result, and red line to the ECM result. 

 
 
  

UD358  [ft]
WF6_G [ft]
WF6_G [ft]

ME=0.872846
MAE=0.913201
RMSE=1.17882
STDres=0.792316
R(Correlation)=0.846484
R2(Nash_Sutcliffe)=-0.0597566

2002 2003 2004 2005 2006

22.0

24.0

26.0

28.0

UK401  [ft]
WF7_G [ft]
WF7_G [ft]

ME=1.16267
MAE=1.18116
RMSE=1.48744
STDres=0.927724
R(Correlation)=0.810341
R2(Nash_Sutcliffe)=-0.602172

2002 2003 2004 2005 2006

22.0

24.0

26.0

28.0



   

 

Final Report. Appendix C  
Date: 9/6/2009 

Page C54 of C58 DHI WATER AND ENVIRONMENT, INC. 

 

Figure C47. Stage at surface stations KehlCan_9358 and KehlCan_9479. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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Figure C48. Stage at surface stations S-SF-1_HW and S-SF-1_TW. The black line corresponds to 
LS ECM result, and red line to the ECM result. 
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Figure C49. Flow at surface stations S-SF-1 Q and S-NM-2 Q. The black line corresponds to LS 
ECM result, and red line to the ECM result. 
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Figure C50. Stage at surface stations S-NM-2_HW and S-NM-2_TW. The black line corresponds 
to LS ECM result, and red line to the ECM result. 
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Figure C51. Stage at surface stations S-YT-2_HW and Mullock Creek_2702. The black line 
corresponds to LS ECM result, and red line to the ECM result. 
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