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Appendix A: Visual checking of data without filling missing
data in calibration and validation period
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Visual checking without filling missing data in calibration period
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Visual checking without filling missing data in validation period
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Visual checking with filling missing data for calibration period
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Visual checking with filling missing data in validation period
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Appendix B: Single mass curve without filling missing data
in calibration and validation period
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Single mass curve without filling missing data in calibration period
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Single mass curve without filling missing data in validation period
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Single mass curve with filling missing data in calibration period

3000
E 2000 =
5 -
c
.E / v
5 1000
Qo
d_
2005
U T
0 50 100 150 200 Days 250 300 350 400
e AMIDEPUSSA GOVE FArm s Andigama Farm s Aranayake (CEB) === Eraminigolla
3000
j—
Ezooo
=
£
a
. 1000
3
(s}
W ———— o | 2006
0 50 100 150 200 250 300 350 400
Days
= Ambepussa Govt Farm ====Andigama Farm == Aranayake (CEB) ==Eraminigolla
3000
E
£ 2000 A
=
c
B -
s 1000
—
0 - - 2007 —
0 50 100 150 200 Days 250 300 350 400
=== Ambepussa Govt Farm ====Andigama Farm === Aranayake (CEB) === Eraminigolla
3000
—
E 2000 y =
Ammns"
-
3 1000 =
. __.--.FFFf | 2008
0 50 100 150 200 250 300 350 400
Days
=== Ambepussa Govt Farm === Andigama Farm  e===Aranayake (CEB)  ====Eraminigolla

164



Single mass curve with filling missing data in validation period
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Appendix C: Parameters of lumped and subdivision model
and Thiessen weights
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Thiessen weights for Nine Sub division Model

Area of . .
Subdivision sub Shape Area ThlessenzArea Raln_fall Weight
divisi (km?) station
IVISION
Subdivision | 4/ 5 68.45 342.0 Ambepussa | gog
1 Govt. Farm
Subdivision | 4 5 35,56 192.0 Andigama | 35
1 Farm
Subdivision | g7 g5 32,51 342.0 Ambepussa | 55,
2 Govt. Farm
S“bd'z‘"s'on 97.85 65.31 192.0 Andigama |  0.667
Subdivision | 44 g5 142,55 342.0 Ambepussa |4 45,
3 Govt. Farm
Subdivision | 453 93 40.78 342.0 Ambepussa | 5eg
4 Govt. Farm
S“bda”s'o” 153.93 24.22 474.0 Eraminigolla | 0.157
S“bda”s'o” 153.93 91.12 192.0 Andigama 0.592
Subdivision | 447 16 56.74 342.0 Ambepussa | 534
5 Govt. Farm
Subdivision Aranayake
: 167.16 7.13 264.0 (CEB) 0.043
S“bd'g”s'o” 167.16 103.29 474.0 Eraminigolla | 0.618
Subdivision | 449 g7 0.53 342.0 Ambepussa | 5
6 Govt. Farm

167




Area of

—_ Thiessen Area Rainfall .

Subdivision N sgt_) Shape Area (km?) station Weight
ivision

Subdivision Aranayake

5 149.97 1.48 264.0 (CEB) 0.010
Subdivision |y 49 97 147.95 474.0 . 0.987

6 Eraminigolla
Subdivision Aranayake

7 174.13 5.08 264.0 (CEB) 0.029
Subdivision | 47,13 | 168,98 474.0 iy 0.970

7 Eraminigolla
Subdivision Aranayake

8 127.98 98.59 264.0 (CEB) 0.770
S”bd'g"s'on 127.98 20.35 474.0 Eraminigolla |  0.229
Subdivision Aranayake

9 151.67 152.09 264.0 (CEB) 1.003
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Optimum Parameters of subdivisions:

Sub division 3
Initial Optimized Optimized Optimized
Parameters Lumped Parameter Parameter Parameter
Valﬁe Value for sub Value for sub Value for sub
division 1 division 2 division 3
Initial Discharge 10 5 5 5
Ratio to peak 0.164 0.164 0.164 0.164
Recession-constant 0.923 0.923 0.923 0.923
Time of concentration 79 61 67 77
soil storage 445 310 310 310
Max infiltration 45 451 451 4.51
Storage Coefficient 59 49 50 58
Soil Percolation 0.32 0.45 0.45 0.45
(mm/Hn : : : :
Impervious 9.55 8 11 5
Soil % 90 90 90 90
Groundwater 1(%) 80 80 80 80
Groundwater 2(%) 90 90 90 90
Tension Storage (mm) 21 21 21 21
Groundwater 1 storage 70 120 120 120
GW1 Percolation
(MM/HR) 0.3 0.3 0.3 0.3
GW1 Coefficient (HR) 10 10 10 10
GW?2 Storage (mm) 10 10 10 10
GW?2 Percolation
(mm/hn) 0.3 0.3 0.3 0.3
GW?2 Coefficient (Hr) 30 30 30 30
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Sub division 6

Optim . L L I
Optimize | ized Optimi | Optimi | Optimi | Optimi
.. zed zed zed zed
Initia d Para
Parame | Parame | Parame | Parame
| Paramet | meter
ter ter ter ter
Parameters Lum | er Value | Value
Value Value Value Value
ped for sub for f
o orsub | forsub | forsub | forsub
Value | division sub . e s s
e division | division | division | division
1 divisio
3 4 5 6
n?2
Initial Discharge 10 2 2 2 2 2 2
Ratio to peak 0.164 0.164 0.164 | 0.164 0.164 0.164 0.164
Recession-constant 0.923 0.923 0.923 0.923 0.923 0.923 0.923
Time of 79 61 61 61 61 61 61
concentration
soil storage 445 250 250 320 300 150 300
Max infiltration 45 454 454 454 454 45 45
Storage Coefficient 59 49 49 49 49 49 49
Soil Percolation 032 | 056 | 056 | 056 | 056 | 056 | 056
(mm/Hr)
Impervious 9.55 8 8 10 10 114 13
Soil % 90 90 90 90 90 90 90
Groundwater 1(%) 80 80 80 80 80 80 80
Groundwater 2(%) 90 90 90 90 90 90 90
Tension Storage 21 21 21 21 21 21 21
(mm)
Groundwater 1 70 70 70 70 70 70 70
storage
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Optim

Optimize | ized Optimi | Optimi | Optimi | Optimi

. zed zed zed zed
Initia d Para
Parame | Parame | Parame | Parame
| Paramet | meter
ter ter ter ter
Parameters Lum | er Value | Value
Value Value Value Value
ped for sub for
o forsub | forsub | forsub | forsub
Value | division sub . e o s
e division | division | division | division
1 divisio
no 3 4 5 6

GWL Percolation | 5 | 535 | 035 | 035 | 035 | 035 | 035

(mm/HR)
GW!1 Coefficient
(HR) 10 10 10 10 10 10 10
GW?2 Storage (mm) 10 10 10 10 10 10 10

GW?2 Percolation

(mm/hr) 0.3 0.3 0.3 0.3 0.3 0.3 0.3

GW?2 Coefficient

(Hr) 30 30 30 30 30 30 30
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Sub division 9

Optimized

Optimized

Optimized

Optimized

Optimized | Optimized | Optimized | Optimized | Optimized
Initial Parameter | Parameter | Parameter | Parameter | Parameter | Parameter | Parameter | Parameter | Parameter
Parameters Lumped | Value for | Value for | Value for | Valuefor | Valuefor | Valuefor | Valuefor | Valuefor | Value for
Value sub sub sub sub sub sub sub sub sub
division 1 | division 2 | division 3 | division4 | division5 | division6 | division7 | division 8 | division 9
Initial Discharge 10 2 2 2 2 2 2 2 2 2
Ratio to peak 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164
Recession-constant 0.923 0.923 0.923 0.923 0.923 0.923 0.923 0.923 0.923 0.923
Time of concentration 79 65 68 70 69 72 68 68 70 66
soil storage 445 250 195 250 190 300 350 400 250 380
Max infiltration 45 4.54 4.54 454 454 454 454 51 454 454
Storage Coefficient 59 54 54 55 50 50 52 55 57 50
Soil Percolation (mm/Hr) 0.32 0.45 0.45 0.45 0.45 0.56 0.56 0.56 0.45 0.45
Impervious 9.55 9.5 6 10 10 5 9 8 13 11
Soil % 90 90 90 90 90 90 90 90 90 90
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Sub division 9

Optimized

Optimized

Optimized | Optimized | Optimized | Optimized | Optimized | Optimized | Optimized
Initial Parameter | Parameter | Parameter | Parameter | Parameter | Parameter | Parameter | Parameter | Parameter
Parameters Lumped | Value for | Value for | Value for | Valuefor | Valuefor | Valuefor | Valuefor | Valuefor | Value for
Value sub sub sub sub sub sub sub sub sub
division 1 | division 2 | division 3 | division4 | division5 | division6 | division7 | division 8 | division 9
Groundwater 1(%) 80 80 80 80 80 80 80 80 80 80
Groundwater 2(%) 90 90 90 90 90 90 90 90 90 90
Tension Storage (mm) 21 21 21 21 21 21 21 21 21 21
Groundwater 1 storage 70 70 70 70 70 70 70 70 70 70
GW!1 Percolation (mm/HR) 0.3 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
GW!1 Coefficient (HR) 10 10 10 10 10 10 10 10 10 10
GW2 Storage (mm) 10 10 10 10 10 10 10 10 10 10
GW?2 Percolation (mm/hr) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
GW?2 Coefficient (Hr) 30 30 30 30 30 30 30 30 30 30
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Sub division 16

sub sub sub sub sub sub sub sub sub S.Ut.) S.Ut.) sub sub sub - S.Ut.)
Lumped A S - L - - o - P divis | divis S S Py subdivisi | divis
Parameters division | division | divis | divis | divis | divis | divis | divis | divis - - divisio | division | divisio .
model h h h h h h h ion ion onis ion
1 2 ion3 | ion4 | ion5 | ion6 | ion7 | ion8 | ion9 nl2 113 nl4
10 11 16
Initial Discharge 10 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Ratio to peak 0.164 0.164 0.164 0.164 | 0.164 | 0.164 | 0.164 | 0.164 | 0.164 | 0.164 | 0.164 | 0.164 0.164 0.164 0.164 0.164 0.164
ngs:f;ﬁ? 0.923 0.923 0.923 | 0.923 | 0.923 | 0.923 | 0.923 | 0.923 | 0.923 | 0.923 | 0.923 | 0.923 | 0923 | 0923 | 0923 0.923 | 0.923
Time of 79 67 68 68 71 71 70 72 69 70 70 70 62 65 69 65 60
concentration
soil storage 445 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
Max infiltration 45 4.54 4.54 4.54 4.54 4.54 4.54 4.54 4.54 4.54 4.54 4.54 4.54 4,54 4,54 4,54 4.54
Storage
Coefficient 59 50 51 50 51 51 51 55 50 51 52 52 55 55 49 52 51
Soil Percolation 0.32 05 05 05 | 045 | 05 | 05 | 05 | 05 | 05 | 05 | 045 | 05 05 05 05 05
(mm/Hr)
Impervious 9.55 10 5 8 9 6 7 8 5 9 6 10 8 10 10 8 10
Soil % 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90
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Sub division 16
sub sub sub sub sub sub sub sub sub S.Ut.) S.Ut.) sub sub sub L S.Ut.)
Lumped A S - L - - o - P divis | divis S S Py subdivisi | divis
Parameters division | division | divis | divis | divis | divis | divis | divis | divis - . divisio | division | divisio .
model . . . . . . . ion ion onl5 ion
1 2 ion3 | ion4 | ion5 | ion6 | ion7 | ion8 | ion9 nl2 113 nl4
10 1 16
Groundwater 1(%) 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
Groundwater 2(%) 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90 90
Tensm ri;orage 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21
Groundwaterd 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
storage
GW(lmif;E"’F'{';‘“O” 03 0.35 035 | 035 | 035 | 035 | 035 | 035 | 035 | 035 | 035 | 035 | 035 | 035 | 035 035 | 035
Gwi (Cﬁg‘;f'c'e”t 10 10 10 10| 10| 10 1201 10| 10] 1201 10| 10 10 10 10 10 10
GW(2 nfr;‘;'age 10 10 10 10| 10| 10 1201 10| 10] 1201 10| 10 10 10 10 10 10
_ 03
GW?2 Percolation 0.3 0.3 0.3 03 | 03 | 03 | 03| 03| 03| 03] 03] 03| 03 03 03 03
(mm/hr)
Gw2 %ﬁf{f icient 30 30 30 30 | 3 | 30 | 3 | 30 | 30 | 30 | 30 | 30 30 30 30 30 30
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Appendix D: Statically T-test for lumped and six
subdivisions
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Lumped model with Sub division 1 model

t-Test: Two-Sample Assuming Unequal Variances

366 376
Mean 105 100
Variance 3200 4418
Observations 2 2
Hypothesized Mean Difference 0
df 2
t Stat 0.081
P(T<=t) one-tail 0.471
t Critical one-tail 2.920
P(T<=t) two-tail 0.943
t Critical two-tail 4.303

Lumped model with Sub division 2 model

t-Test: Two-Sample Assuming Unequal Variances

366 376
Mean 105 100
Variance 3200 4418
Observations 2 2
Hypothesized Mean Difference 0
df 2
t Stat 0.081
P(T<=t) one-tail 0.471
t Critical one-tail 2.920
P(T<=t) two-tail 0.943
t Critical two-tail 4303
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Lumped model with Sub division 3 model

t-Test: Two-Sample Assuming Unequal

366 373
Mean 105 101.5
Variance 3200 2964.5
Observations 2 2
Hypothesized Mean Difference 0
df 2
t Stat 0.063
P(T<=t) one-talil 0.477
t Critical one-tail 2.920
P(T<=t) two-tail 0.955
t Critical two-tail 4.303
Lumped model with Sub division 4 model

t-Test: Two-Sample Assuming Unequal
Variances

366 382
Mean 105 97
Variance 3200 1568
Observations 2 2
Hypothesized Mean Difference 0
df 2
t Stat 0.164
P(T<=t) one-tail 0.442
t Critical one-tail 2.920
P(T<=t) two-tail 0.885
t Critical two-tail 4.303
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Lumped model with Sub division 5 model
t-Test: Two-Sample Assuming Unequal Variances
366 367
Mean 105 104.5
Variance 3200 1404.5
Observations 2 2
Hypothesized Mean Difference 0
df 2
t Stat 0.01
P(T<=t) one-tail 0.496
t Critical one-tail 2.91998558
P(T<=t) two-tail 0.992631705
t Critical two-tail 4.30265273
Lumped model with Sub division 6 model
t-Test: Two-Sample Assuming Unequal Variances
366 361
Mean 105 107.5
Variance 3200 1624.5
Observations 2 2
Hypothesized Mean Difference 0
df 2
t Stat -0.051
P(T<=t) one-tail 0.482
t Critical one-tail 2.920
P(T<=t) two-tail 0.964
t Critical two-tail 4.302
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Appendix E: Watershed subdivisions approach
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Appendix F:Evaluation criteria for AMC calculations
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