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BACKGROUND

Millbrook catchment - reservoir

Model uncertainty is low:  
- the more realistic model structures are
- the more accurate measured input and output data
- the more accurate calibrated parameters are.
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STUDY DESIGN

Step 1. SWAT model calibration

Step 2. SALMO lake calibration

Step 3. Uncertainty estimation
- Uncertainty from catchment model
- Uncertainty from lake model
- Uncertainty from catchment-lake models

Step 4. Scenario analysis
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SWAT MODEL CALIBRATION
Near inlet of Millbrook

(Outlet sub-basin 6)

Station 
A5040525
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SALMO INPUT PREPARATION

SALMO model inputs

0,000

200000,000

400000,000

600000,000

800000,000

1000000,000

1200000,000

1 361 721 1081 1441

Fl
ow

 (m
3 /

da
y)

 

95PPU
Measured
Simulated

0

2

4

6

8

10

12

14

1 361 721 1081 1441

N
O

3-
N

 (µ
g/

L)
 

0

50

100

150

200

250

300

1 361 721 1081 1441

PO
4-

P 
(µ

g/
L)

 

2007                                         2008                                       2009                        2010                                          2011 

M-A pipeline 
input

A-B scour 
input

SWAT 
input

5/15



SALMO INPUT PREPARATION

SALMO inputs SWAT 
input

Qin PO4-P in NO3-N in

R2 NSE PBIAS R2 NSE PBIAS R2 NSE PBIAS

Model 1 0.95 0.95 -0.90 0.00 -1.20 54.41 0.11 -1.79 12.04

Model 2 0.95 0.95 -3.91 0.35 0.23 21.46 0.50 0.41 20.25

Model 3 0.93 0.93 -4.55 0.33 0.25 16.01 0.50 0.41 23.78

Model 4 0.93 0.93 -2.34 0.42 0.33 21.19 0.47 0.40 17.40

Model 5 0.94 0.94 -1.07 0.36 0.29 16.84 0.51 0.41 24.60

Model 6 0.94 0.94 -1.99 0.20 -0.19 4.26 0.38 -1.40 -26.58

Model 7 0.93 0.92 -4.04 0.34 0.07 36.11 0.43 0.24 18.38

Model 8 0.94 0.94 -4.42 0.00 -1.24 47.29 0.11 -10.49 -91.56

Model 9 0.96 0.95 -3.32 0.41 0.24 28.49 0.32 -4.21 -53.99

Model 10 0.92 0.92 -4.59 0.32 -0.01 39.49 0.28 -4.54 -50.06

Min 0.92 0.92 -4.59 0.00 -1.24 4.26 0.11 -10.49 -91.56

Max 0.96 0.95 -0.90 0.42 0.33 54.41 0.51 0.41 24.60

M-A pipeline 
input

A-B scour 
input

SWAT 
input
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SALMO MODEL CALIBRATION

SALMO outputs
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SALMO MODEL CALIBRATION
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SCENARIO ANALYSIS
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SCENARIO ANALYSIS
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CONCLUSION

• Combining catchment – reservoir modelling like SWAT-SALMO comprehend more realistically the cascading 

effects of future scenarios between catchments and reservoirs.

• Uncertainty analyses of both models is vitally important to facilitate the integrated management.

• Future study: 

(1) Analysis of input and parametric uncertainties of coupled catchment – reservoir models

(2) Apply the approach to a larger scale, natural catchment – reservoir system

15


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	CONCLUSION

