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Figure S1. Approximation time series of Per obtained from DWT for the hydrological period of 1981-82 to
2012-13
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Figure S2. (a) Plot of auto-correlation function (ACF) and partial auto-correlation function (PACF) of actual Pet

data time series data that are used to identify order (p, d, q) of ARIMA model. The solid lines represent the
95% confidence intervals.
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Figure S2. (a) (Continued)
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Figure S2. (b) Plot of auto-correlation function (ACF) and partial auto-correlation function (PACF) of DWT
denoised Pet time series data that are used to identify order (p, d, q) of ARIMA model. The solid lines represent
the 95% confidence intervals. It is notable that lag-1 auto-correlation is higher than actual (See Fig. S2.a) data that
also satisfy the condition of denoising.
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Figure S2. (b) (Continued)
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Figure S3. (a) Plot of auto-correlation function (ACF) and partial auto-correlation function (PACF) of actual Agt
data. It is observed that there is no spike that cross the solid lines (represent the 95% confidence intervals).
Therefore, classical ARIMA model is not suitable for modeling the Aer.
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Figure S3. (a) (Continued) it is observed that there is no spike that cross the solid lines (represent the 95%
confidence intervals) except Khulna station. Therefore, classical ARIMA model is not suitable for modeling the
AET.
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Figure S3. (b) Plot of auto-correlation function (ACF) and partial auto-correlation function (PACF) of DWT
denoised Aet time series data. It is observed that there are spike at different lags that cross the solid lines (represent
the 95% confidence intervals). Therefore, ARIMA model is suitable for modeling the denoised Agr time series
data. It is also seen that lag-1 auto-correlation is higher than the figures in Fig. S3 (a) that also satisfy the condition

of denoising.
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Figure S3. (b) Continued
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Figure S4. (a) Plot of auto-correlation function (ACF) and partial auto-correlation function (PACF) of actual
annual surplus data. It is observed that there is no spike that cross the solid lines (represent the 95% confidence
intervals) except a few cases. Therefore, classical ARIMA model is not suitable for modeling the annual surplus.



"

I Ee—

- ©04
B Comrmans
v "0 T Evaras e
L O IR R
Lag Mumber
Voo va4 Khalna
094 49
'n- iy
f
e a4
L
T L Carir s L
Ve "o = Lare Canbdmien | e
L L £ & 7 & & oo
Lag Number
1 s Ragsnoan
e 2
§ o -
I L bl §
RS &
O et
Ay " e Lt L
IR IR IR LR : 47 & 5 e n
L33 Sumzer
104 104 Rangpur
o (s

g e

Partial ACF

a5 48
O et c
o TS | oy TemTmmnn
L H it LT ¥ 1T &4 &
Lag Number
v 1o Sathhira
Lla -y
ary ney
L=
v 'a e ek e
L 2 | T & F & & m o o

Figure S4. (a) (Continued)
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Figure S4. (b) Plot of auto-correlation function (ACF) and partial auto-correlation function (PACF) of DWT
denoised annual surplus time series data. It is observed that there are spike at different lags that cross the solid
lines (represent the 95% confidence intervals). Therefore, ARIMA model is suitable for modeling the denoised
annual surplus time series data. It is also seen that lag-1 auto-correlation is higher than the figure in S3 (a) that

also satisfy the condition of denoising.
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Figure S4. (b) (Continued)



‘ol [y ‘ol Parieal
-y -
1 ——— g.,_lnlﬁ
- -
1 seteae _._(
. s A g A Naoriae Lo
LA SN S SR SR S A SR S T | L A B A R )
Lag Numiber D
" - Ohels ‘o Ohaota
. o
‘..._.-.-nn-“—-_s..--—-.l.-ﬁ-%—
- -
Y st
. —le et o e e Lod
T T rriahyTt ey L ES SR SRS SENE SENY TR RSN SEEE NN TN B2
Lo Sumbos Lag Mumber
. Dowrs ‘- Pawe
- -y
!'—..E-“gum—‘i—l--'—-ﬁur‘
- -
R 1N - rm—
- —l 1 R e
I SR R E. S T 1T ¥V 3 8§ ¥ 7T § § & & &
Lag trumner o M
e Dinajpue " D
-y Ll e
h"‘ §--
ot -
€ bt T) tb—
v 14 — Ty Ly [ o o ]
§ 3 % 4 3 & - 4 & B D 7 ¥ 3 08 ¥ FV & §F & 4 9
L g Mt Loy P
Lle Fardpur o Farttpur
- -y
‘am,_l--——-u-—-_i.'_m_ﬁ_uu-ﬂ-_
oo -
LS I e B Semtns
' =m l: - e —— -
LA I B SR B L B 2 ) Y [ T e T
A sy Mismber Lag Musner
" - Y- s (LU
v and
’l.—--—-—ﬁ—w-w—i-l%
- -y
B ) fantinmme
" ety A~ ——Av) I et v
LANEE SN B SR A S A S B Y LA B S SR R SR A SR S )
| ee Hines Low M

Figure S5. (a) Plot of auto-correlation function (ACF) and partial auto-correlation function (PACF) of actual
deficit time series data. It is observed that there is no spike that cross the solid lines (represent the 95% confidence
intervals) except some cases. Therefore, classical ARIMA model is not suitable for modeling the annual deficit.
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Figure S5. (b) Plot of auto-correlation function (ACF) and partial auto-correlation function (PACF) of DWT
denoised annual deficit time series data. It is observed that there are spike at different lags that cross the solid lines
(represent the 95% confidence intervals). Therefore, ARIMA model is suitable for modeling the denoised annual

deficit time series data. It is also seen that lag-1 auto-correlation is higher than the figure in S3 (a) that also satisfy
the condition of denoising.
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Figure S6. Plot of best wavelet ARIMA model of PET first panel represents actual versus fitted values for the
period of 1981-82 to 2012-2013, second panel is normal Q-Q plot of residuals of the model, and third panel shows

actual, fitted and forecasted values for the period of 2009-2010 to 2012-13
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Figure S6. (Continued)
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Figure S7. Plot of best wavelet ARIMA model of AET first panel represents actual versus fitted values for the
period of 1981-82 to 2012-2013, second panel is normal Q-Q plot of residual of the model, and third panel shows
actual, fitted and forecasted values for the period of 2009-2010 to 2012-13.
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Figure S8. Plot of best wavelet ARIMA model of annual surplus first panel represents actual versus fitted values
for the period of 1981-82 to 2012-2013, second panel is normal Q-Q plot of residual of the model, and third panel
shows actual, fitted and forecasted values for the period of 2009-2010 to 2012-13.
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Figure S8. (Continued)
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Figure S9. Plot of best wavelet ARIMA model of annual deficit first panel represents actual versus fitted values
for the period of 1981-82 to 2012-2013, second panel is normal Q-Q plot of residual of the model, and third panel
shows actual, fitted and forecasted values for the period of 2009-2010 to 2012-13.
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Table S1: Z statistic of MK or MMK of original time series, approximation and different models of Per of
DWT (the dominant components are bold and asterisk for significant at 5% level)

Stations Barisal Bhola Bogra Dinajpur

z Co | MSE z Co | MSE z Co | MSE z Co | MSE
Original 0.72 2.37* -0.2 -0.98
A -1.80 | 0.24 | 1156 | -18 |-0.15|17.15| -18 | 0.83 | 466 | -18 | 0.83 | 3.47
D1 0.91 0.5 05 |202* | 025 | 068 | 1.16 |-042| 5.1 - -0.31| 7.7
D2 -0.03 | 017 | 151 | 061 | 021 | 094 | 0.16 | 060 | 3.7 0.43 | 0.63 | 8.82
D3 045 | 017 | 151 | 046 | 021 | 094 | 1.08 | 0.60 | 3.7 0.90 | 0.63 | 8.82
D4 0.76 | 0.37 | 3.93 1.2 08 | 728 | 114 | 0.13 | 3.76 | 2.10* | -0.03 | 13.35
D1+A -089 | 035 | 071 | 158 | 011 | 0.72 | -2.35* | 0.90 | 0.54 | -1.7 | 0.95 | 0.44
D2+A -151 | 014 | 275 | 048 | 013 | 1.05 | -1.54 | 0.89 | 0.62 | -2.05* | 0.93 | 1.25
D3+A -0.66 | 050 | 190 | 031 | 014 | 1.23 | -1.91 | 0.89 | 572 | -1.56 | 0.95 | 3.03
D4+A 0.06 | 0.53 | 9.99 09 |077 | 871 | -034 |058 | 732 | -1.79 | 0.85 | 241
D1+D2+A | -0.89 | 0.35 | 0.82 | 0.73 | 0.39 | 0.68 | -1.12 | 0.88 | 0.77 | -1.76 | 0.97 | 0.18
D1+D3+A | -0.81 | 058 | 0.88 | 0.79 | 0.31 | 0.69 | -1.33 | 0.87 | 0.89 | -1.51 | 0.98 | 0.38
D1+D4+A | 091 | 063 | 1.16 | 2.29* | 0.83 | 0.35 | 0.24 | 087 | 053 | -1.15 | 097 | 0.2
D2+D3+A | -046 | 043 | 124 | 101 | 008 | 242 | -1.33 | 0.89 | 1.1 | -1.37 | 096 | 1.35
D2+D4+A | 054 | 05 | 284 | 2.36* | 0.77 | 068 | 0.10 | 0.88 | 0.6 | -1.27 | 0.94 | 0.85
D3+D4+A | 056 | 085 | 2.04 | 183 | 090 | 0.74 | -0.30 | 0.87 | 1.37 | -1.54 | 096 | 21

Faridpur Ishurdi Jessore Khulna

z Co | MSE z Co | MSE z Co | MSE z Co | MSE
Original -0.51 -0.22 0.2 -1.35
A -18 | 075 | 711 | -1.8 | 092 | 449 | -18 | 0.79 | 446 | -1.8 | 049 | 6.59
D1 2.24* | -0.22 | 3.09 | 3.25* | 0.26 | 419 | 045 |-0.14| 6.00 | 0.12 |-0.28 | 3.34
D2 - 047 | 23 | -0.16 | 062 | 444 | 0.28 | 0.61 | 451 | -0.11 | 0.3 | 449
D3 040 | 047 | 23 05 | 062 | 444 | 0.87 | 061 | 451 | -0.01 | 0.3 | 4.49
D4 115 | -0.33 | 462 | 1.24 | 003 | 626 | 0.71 | 0.63 | 3.88 | 0.44 | 0.21 | 11.19
D1+A -1.57 |1 092 | 0.36 | -1.38 | 0.85 | 0.75 | -2.77 | 0.56 | 195 | -1.90 | 0.7 | 0.86
D2+A -1.28 | 085 | 094 | -1.74 | 0.88 | 1.11 | -1.44 | 0.72 | 1.32 | -2.35* | 0.65 | 2.36
D3+A -0.95 | 093 | 0.87 | -1.48 | 0.88 | 3.71 | -1.32 | 0.19 | 298 | -1.41 | 0.93 | 1.08
D4+A -0.96 | 051 | 105 | -0.71 | 0.87 | 5.33 0.01 | 0.84 | 451 | -152 | 0.54 | 5.44
D1+D2+A | -1.31 | 0.89 | 0.33 | -145 | 0.88 | 041 | -1.14 | 0.64 | 151 | -1.77 | 0.72 | 0.76
D1+D3+A | -0.81 | 095 | 0.19 | -1.06 | 0.79 | 0.97 | -0.80 | 0.13 | 3.14 | -1.24 | 0.98 | 0.11
D1+D4+A | -047 | 0.78 | 0.65 | -0.12 | 0.95 | 0.2 029 | 092 | 133 | -1.86 | 0.72 | 0.8
D2+D3+A | -094 | 095 | 086 | -1.3 | 0.83 | 191 | -0.88 | 0.48 | 2.35 | -1.16 | 0.92 | 0.55
D2+D4+A | -091 | 0.79 | 1.19 | -062 | 097 | 082 | 042 | 093 | 055 | -18 | 0.72 | 1.65
D3+D4+A | -0.49 | 091 | 095 | -06 | 093 | 3.73 | -0.32 | 0.88 | 3.14 | -1.39 | 0.86 | 0.65

Rajshahi Rangpur Satkhira

z Co | MSE z Co | MSE z Co | MSE
Original -1.52 -0.79 -2.07
A -1.8 | 097 | 052 | -1.8 | 068 | 6.86 | -1.8 | 0.99 | 0.48
D1 - -0.1 | 12.77 - 0.28 | 3.74 NA |-0.08 | 12.88
D2 1.18 | 0.27 | 15.54 - 044 | 495 | 032 | 0.8 |12.19
D3 -0.01 | 0.27 | 1554 | 0.71 | 0.44 | 495 | -2.25 0.8 |12.19
D4 138 | -0.2 | 1147 | 2.25* | 0.02 | 81 | -0.98 | 0.24 | 6.7
D1+A -1.85 | 0.96 | 0.38 | -2.22* | 0.89 | 0.47 | -1.88 | 0.99 | 0.15
D2+A -2.01 | 096 | 0.65 | -1.88 | 0.88 | 1.03 | -1.67 | 0.99 | 0.24
D3+A -1.86 | 098 | 047 | -13 | 094 | 1.82 | -1.97 | 0.98 | 0.98
D4+A -1.18 | 096 | 045 | -1.37 | 081 | 1.8 | -1.81 | 0.98 | 1.03
D1+D2+A | -1.98* | 0.97 | 0.51 |-1.99* | 0.88 | 0.53 | -1.63 | 0.99 | 04
D1+D3+A | -1.69 | 0.97 | 0.16 | -1.67 | 0.97 | 0.23 | -1.82 | 0.99 | 0.14
D1+D4+A | -1.06 | 0.97 | 0.26 | -1.28 | 0.92 | 0.34 | -1.77 | 0.99 | 0.19
D2+D3+A | -1.94 | 0.96 | 0.37 | -1.11 | 0.99 | 0.26 | -1.65 | 0.99 | 0.27
D2+D4+A | -1.38 | 0.97 | 0.34 -1 089 | 0.74 |-217*| 1 0.05
D3+D4+A | -1.39 | 097 | 102 | -081 | 097 | 05 | -1.79 | 098 | 1.2




Table S2: Z statistic of MK or MMK of original time series, approximation and different models of Agr of
DWT (the dominant components are bold and asterisk for significant at 5% level)

Stations Barisal Bhola Bogra Dinajpur

z Co | MSE z Co | MSE z Co | MSE z Co | MSE
Original -1.35 -0.21 0.31 -0.68
A -1.8 | 023 | 1294 | 18 | 022 | 959 | 1.8 | -0.03 | 16.07 | -1.8 | 0.42 | 14.63
D1 057 | 001 | 132 | -0.1 | 048 | 1.74 | -0.05| 055 | 0.1 | 0.04 | 0.28 | 0.34
D2 -0.34 | -0.15 | 1.38 | 0.7 04 | 0.83 | 054 | 0.18 | 159 | -0.24 | 049 | 0.3
D3 182 |-015| 138 | 0.16 | 04 | 083 | 0.8 | 018 | 1.59 | 053 | 0.49 | 0.3
D4 -1.2 | 087 | 434 | -1.38 | 0.82 | 3.15 | 1.38 | 047 | 6.77 | -2.26 | 0.33 | 2.95
D1+A -1.33 | 056 | 0.81 | 069 | 0.2 | 1.07 | 0.02 | 048 | 0.14 | 0.04 | 0.3 | 0.34
D2+A -1.93 | 057 | 1.89 | 399 | 0.03 | 1.02 | 0.67 | 0.18 | 1.65 | -0.66 | 0.55 | 0.33
D3+A -141 | 071 | 354 | 218 | 0.08 | 3.03 | 1.14 | 0.38 | 0.63 | 0.37 | 0.66 | 0.65
D4+A -1.86 | 0.86 | 45 |-081| 091 | 1.83 | 1.65 | 0.46 | 6.74 | -2.64 | 0.37 | 3.55
D1+D2+A | -1.09 | 065 | 098 | 0.76 | 05 | 0.78 | -0.72 | 0.58 | 0.11 | -0.24 | 0.54 | 0.25
D1+D3+A | -0.21 | 063 | 0.78 | 0.66 | 0.57 | 0.61 | 0.19 | 0.7 | 0.08 | 0.28 | 0.71 | 0.24
D1+D4+A | -1.86 | 092 | 0.38 | -0.37 | 09 | 0.18 | 0.24 | 0.6 | 0.09 | -0.86 | 0.54 | 0.41
D2+D3+A | -087 | 0.71 | 162 | 146 | 044 | 1.13 | 1.32 | 042 | 1.28 | -0.06 | 0.65 | 0.52
D2+D4+A | -25 | 092 | 052 | -0.35| 0.89 | 062 | 1.86 | 041 | 1.4 | -097 | 0.39 | 1.06
D3+D4+A | -164 | 092 | 133 | -0.74 | 09 | 213 | 155 | 0.64 | 0.57 -1 0.78 | 0.83

Faridpur Ishurdi Jessore Khulna

z Co | MSE z Co | MSE z Co | MSE z Co | MSE
Original -1.91 -2.9* -0.36 -1.82
A -18 | 073 | 732 | -1.8 | 043 | 594 | -18 | 0.62 | 8.07 | 1.8 0.2 | 1481
D1 041 | 0.23 | 262 | -0.24 | 0.39 | 494 | 0.05 | -0.02 | 2.02 | -0.18 | 0.43 | 0.47
D2 -04 | -036| 1.75 | -0.72 | 0.04 | 255 | 0.89 | 041 | 3.31 |-2.22*| 0.26 | 1.51
D3 093 | -0.36 | 1.75 | -0.08 | 0.04 | 255 | 057 | 041 | 331 | -1.1 | 0.26 | 151
D4 -1.65 | 055 | 2.04 |-2.23*| 0.36 | 2.36 | 049 | 0.24 | 7.2 -1.3 | 0.78 | 6.23
D1+A -0.99 | 0.71 | 0.47 |-3.17%| 051 | 1.81 | -1.99 | 0.8 | 051 | -0.08 | 0.44 | 0.46
D2+A -161 | 0.81 | 1.11 |-2.17*| 0.70 | 052 | -1.35 | 0.76 | 0.88 | -1.3 | 0.16 | 1.35
D3+A -1.73 | 076 | 752 | -154 | 0.70 | 1.17 | -1.25 | 0.7 | 1.85 | 0.02 | -0.34 | 2.09
D4+A -7.98*| 0.87 | 7.44 |-4.05*| 0.60 | 25 | -0.40 | 0.55 | 10.05| -1.12 | 0.81 | 6.76
D1+D2+A | -1.05| 082 | 0.24 | -1.86 | 0.76 | 0.57 | -1.90 | 0.76 | 0.32 | -0.7 | 0.31 | 0.57
D1+D3+A | -0.6 | 069 | 053 | -1.35 | 0.65 | 0.72 | -1.28 | 0.78 | 0.24 | -0.37 | 0.27 | 0.57
D1+D4+A |-2.35*| 091 | 0.18 |-2.71*| 0.55 | 0.94 | -0.96 | 0.84 | 0.74 | -1.41 | 0.95 | 0.25
D2+D3+A | -143 | 071 | 168 | -1.49 | 0.74 | 0.27 | -0.89 | 0.72 | 0.68 | -1.19 | 0.06 | 1.87
D2+D4+A |-5.18*| 0.93 | 1.49 |-3.09*| 0.85 | 0.73 | -0.13 | 0.83 | 0.65 | -1.68 | 0.88 | 0.81
D3+D4+A | -41* | 086 | 39 |-441*| 0.71 | 183 | -058 | 0.85 | 1.92 | -1.28 | 0.86 | 7.69

Rajshahi Rangpur Satkhira

z Co | MSE z Co | MSE z Co | MSE
Original -0.73 -0.68 -1.49
A -1.80 | 0.36 | 11.28 | -1.8 | 0.75 | 11.85| -1.80 | 0.38 | 11.67
D1 -044 | 056 | 0.3 | 0.89 | -0.11 | 1.65 | 0.18 | 0.25 | 0.65
D2 -054 | 0.25 | 0.23 | -0.45 | -0.24 | 158 | 0.21 | -0.35 | 0.91
D3 0.78 | 0.25 | 0.23 | -0.42 | -0.24 | 158 | -1.08 | -0.35 | 0.91
D4 -1.45 00 230 | -059 | -0.03 | 146 | -1.13 | 0.77 | 2.16
D1+A -0.96 | 0.56 | 0.20 |-2.10*| 0.83 | 0.55 | -0.66 | 0.52 | 0.33
D2+A -2.92*| 0.61 | 1.22 |-3.00*| 0.81 | 152 | -1.22 | 0.30 | 1.45
D3+A -1.73 | 0.65 | 2.03 |-2.28*| 0.89 | 1.00 | -1.92 | 0.52 | 2.20
D4+A -2.24*| 0.44 | 12.79 |-2.38*| 0.79 | 11.09 |-3.78*| 0.74 | 5.83
D1+D2+A | -1.05| 0.75 | 0.10 | -0.31 | 0.83 | 0.41 | -0.87 | 0.67 | 0.20
D1+D3+A | -0.37 | 0.86 | 0.11 | -0.79 | 0.94 | 0.15 | -0.73 | 0.75 | 0.28
D1+D4+A | -1.41 | 0.62 | 0.28 |-3.40*| 0.79 | 0.62 | -1.77 | 0.86 | 0.16
D2+D3+A - -1.25 | 0.96 | 0.43 -
D2+D4+A |-2.91*| 0.63 | 1.14 |-3.20*| 0.80 | 1.59 [-9.74*| 0.78 | 1.13
D3+D4+A | -1.73 | 0.63 | 3.21 |-2.59*| 0.89 | 1.04 |-3.95*| 0.88 | 3.08




Table S3: Z statistic of MK or MMK of original time series, approximation and different models of surplus of
DWT (the dominant components are bold and asterisk for significant at 5% level)

Stations Barisal Bhola Bogra Dinajpur

z Co | MSE z Co | MSE z Co | MSE z Co | MSE
Original -1.3 -1.23 -1.43 -1.15
A 1.80 | -0.40|16.29 | -1.80 | 0.32 | 10.42 | -1.80 | 0.48 | 15.91 | 1.80 | -0.20 | 15.03
D1 0.02 | 0.36 | 0.30 | -0.41 | 0.37 | 047 | -0.21 | 0.48 | 048 | -0.28 | 0.50 | 0.26
D2 -0.28 | 0.41 | 037 | -0.47 | 023 | 069 | 0.66 | 0.41 | 050 | -0.11 | 0.11 | 0.36
D3 -0.64 | 041 | 037 | -0.09 | 0.23 | 0.69 | -0.06 | 0.41 | 050 | 0.11 | 0.11 | 0.36
D4 -2.31* | 0.32 | 230 | -1.35 | 0.76 | 1.08 | -0.54 | 0.53 | 10.17 | -2.32* | 0.59 | 2.25
D1+A 0.02 | 0.36 | 0.30 | -0.37 | 0.37 | 047 | -0.34 | 0.58 | 0.49 | -0.17 | 0.32 | 0.28
D2+A -0.11 | 0.35 | 031 | -047 | 023 | 069 | 041 | 057 | 0.34 | 0.37 | 0.05 | 0.52
D3+A -0.70 | 0.35 | 2.23 | -0.11 | 0.46 | 232 | -0.34 | 0.52 | 1.27 | 0.63 | 0.38 | 1.92
D4+A -220*| 031 | 219 | -1.33 | 0.76 | 1.11 | -0.64 | 056 | 9.35 | -1.39 | 0.54 | 1.60
D1+D2+A | -1.85 | 0.79 | 0.11 | -1.75 | 056 | 0.22 | 0.14 | 0.47 | 0.42 -
D1+D3+A | -0.54 | 0.76 | 0.17 | -1.43 | 0.41 | 0.48 - 0.02 | 0.56 | 0.29
D1+D4+A - -4.68* | 0.64 | 0.22 - -1.70 | 0.71 | 0.19

D2+D3+A | -0.89 | 054 | 0.82 | -0.69 | 038 | 1.12 | -055 | 0.66 | 0.65 | 0.67 | 0.47 | 1.80

D2+D4+A | -093 | 0.32 | 0.57 | -0.95 | 0.76 | 0.22 | -149 | 0.75 | 0.65 | -1.24 | 0.69 | 0.28

D3+D4+A | -1.83 | 052 | 193 | -156 | 084 | 096 |-2.26*| 091 | 1.16 | -0.96 | 0.85 | 1.50

Faridpur Ishurdi Jessore Khulna

z Co | MSE z Co | MSE z Co | MSE z Co | MSE
Original -0.62 -0.15 -0.28 0.21
A -1.80 | 0.43 | 13.05| 1.80 | 0.23 |1441| 180 |-0.14 | 1579 | 1.80 | -0.46 | 19.60
D1 -0.21 | 0.12 | 0.14 | -0.37 | 024 | 0.21 | -0.31 | 0.02 | 051 | -0.08 | 0.06 | 0.65
D2 -0.60 | 0.31 | 0.16 | -1.01 | 049 | 0.86 | 041 | 0.13 | 0.75 | 0.66 | 0.47 | 0.86
D3 -453*| 031 | 0.16 | 064 | 049 | 0.86 | -1.20 | 0.13 | 0.75 | -0.90 | 0.47 | 0.86
D4 -054 | 0.67 | 280 | -1.46 | 030 | 3.29 | -0.31 | 053 | 3.62 | 0.96 | 0.75 | 2.66
D1+A -0.81 | 0.10 | 0.13 | 0.61 | 059 | 0.11 | 050 | 0.01 | 0.98 | -0.17 | 0.04 | 0.65
D2+A -0.89 | 0.24 | 0.22 | 0.02 |050| 0.71 | 1.30 | 0.14 | 249 | 131 | 0.26 | 1.72
D3+A -1.22 | 058 | 0.91 | 1.64 | 046 | 156 | -047 | 0.65 | 1.58 | -041 | 0.58 | 2.35
D4+A -0.79 | 069 | 349 | 0.84 |035| 399 | 0.73 | 048 | 3.70 | 0.95 | 0.71 | 242
D1+D2+A - -0.37 | 0.75| 0.08 | 0.15 | 0.12 | 059 | 0.05 | 0.00 | 0.85
D1+D3+A | -147 | 052 | 0.08 | 0.25 | 0.75| 0.07 | -0.21 | 0.71 | 0.47 | -0.78 | 0.27 | 0.70
D1+D4+A - - 158 | 054 | 046 | 0.76 | 0.89 | 0.12

D2+D3+A | -1.63 | 049 | 0.25 | 132 | 056 | 0.61 | -001 | 0.73 | 151 | 0.30 | 0.62 | 1.22

D2+D4+A | -0.79 | 0.67 | 041 | -0.19 | 067 ) 0.33 | 086 | 055 | 1.03 | 1.39 | 0.80 | 0.85

D3+D4+A | -1.08 | 0.75 | 229 | 1.79 | 054 ) 099 | -047 | 086 | 1.06 | 052 | 092 | 1.01

Rajshahi Rangpur Satkhira

z Co | MSE z Co | MSE z Co | MSE
Original -1.10 -1.09 0.66
A 1.80 | 0.04 | 1835 | -1.80 | 0.57 | 1439 | 1.80 | 0.51 | 11.40
D1 -0.57 | 0.48 | 0.16 | -0.02 | 0.00 | 0.58 | -0.28 | 0.32 | 0.69
D2 -2.24* 1 060 | 0.82 | 0.89 | 049 | 056 | 0.81 |-0.14| 0.85
D3 0.36 | 060 | 0.82 | -153 | 049 | 056 | -0.81 | -0.14 | 0.85
D4 -2.01* | 058 | 1.75 | -2.10* | 0.53 | 2.78 | 1.36 | 0.74 | 7.61
D1+A 0.02 | 0.38 | 047 | -1.12 | 045 | 0.96 | 3.03* | 0.84 | 0.15
D2+A 050 | 0.32 | 1.07 | -0.55 | 058 | 1.19 | 191 | 0.69 | 3.48
D3+A 2.87* | 0.11 |11.42 | -2.55* | 0.74 | 3.43 | 2.29* | 0.70 | 6.15
D4+A -0.33 | 0.57 | 2.12 | -3.50* | 0.68 | 554 | 2.28* | 0.67 | 6.91

D1+D2+A | 0.04 | 045 | 050 | 002 | 039 036 | 0.70 | 0.91 | 0.10

D1+D3+A | 043 | 049 | 060 | -1.12 | 0.70 | 0.28 | 1.09 | 0.93 | 0.10

D1+D4+A | -0.73 | 059 | 0.35 | -3.03* | 0.77 | 0.86 | 150 | 0.86 | 0.15

D2+D3+A | 041 | 035 | 102 | -095 | 0.73| 086 | 1.83 | 0.85 | 3.82

D2+D4+A | -0.50 | 0.68 | 0.74 | -1.64 | 0.75| 1.24 | 2.42* | 0.80 | 2.28

D3+D4+A | -0.22 | 057 | 3.71 | -294* | 080 | 348 | 1.85 | 0.80 | 5.20




Table S4: Z statistic of MK or MMK of original time series, approximation and different models of surplus of
DWT (the dominant components are bold and asterisk for significant at 5% level)

Stations Barisal Bhola Bogra Dinajpur
z Co | MSE z Co | MSE z Co | MSE z Co | MSE
Original | 2.40* 1.18 0.44 -0.49
A 180 | 0.18 | 1533 | -1.80 | 0.15 | 1099 | -1.80 | 0.67 | 9.25 | -1.80 | 0.52 | 8.10
D1 -0.29 |-050 | 1.98 | 0.07 |-0.05| 194 | 103 | 0.19 | 1.59 | -0.03 | 0.47 | 1.54
D2 156 | 0.16 | 1.81 | -1.04 | 0.38 | 095 | 0.73 | 0.32 | 2.05 | 0.89 | -0.08 | 3.88
D3 122 | 016 | 1.81 | 052 | 038 | 095 | 094 | 0.32 | 2.05 | 0.77 | -0.08 | 3.88
D4 130 | 091 | 493 | 1.38 | 086 | 3.20 | 1.25 | 0.30 | 2.31 | 2.17* | 0.10 | 6.94
D1+A 3.48* | 0.14 | 2.02 | -0.65 | -0.14 | 1.36 | -1.41 | 0.79 | 0.67 | -1.77 | 0.65 | 1.00
D2+A - -2.55* | -0.11 | 167 | -1.49 | 0.80 | 1.89 | -1.73 | 0.63 | 2.21
D3+A 177 | 044 | 357 | -1.22 | -0.35| 3.40 | -1.36 | 0.81 | 6.50 | -1.27 | 0.75 | 1.93
D4+A 178 | 091 | 3.78 | 0.98 | 091 | 3.31 | -0.30 | 0.68 | 8.15 | -0.24 | 0.56 | 2.48
D1+D2+A | 125 | 067 | 158 | -0.37 | 041 | 0.90 | -1.31 | 0.80 | 0.70 | -1.44 | 0.73 | 0.60
D1+D3+A | 0.92 | 038 | 146 | -0.26 | -0.08 | 1.20 | -0.79 | 0.81 | 0.39 | -1.18 | 0.93 | 0.48
D1+D4+A | 2.16* | 091 | 0.81 | 0.83 | 0.93 | 0.15 | 063 | 0.87 | 0.28 | -0.79 | 0.72 | 0.69
D2+D3+A | 120 | 041 | 3.15 | -0.70 | 0.21 | 1.35 | -1.05 | 0.81 | 1.59 | -1.41 | 0.91 | 0.78
D2+D4+A | 225 | 090 | 0.75 | 055 | 0.95 | 1.61 | 0.11 | 0.88 | 1.05 | -0.32 | 0.69 | 1.28
D3+D4+A | 186 | 088 | 2.19 | 1.14 | 0.89 | 2.39 | -0.30 | 0.91 | 3.41 | -0.20 | 0.72 | 1.02
Faridpur Ishurdi Jessore Khulna

z Co | MSE z Co | MSE z Co | MSE z Co | MSE
Original 2.14* 1.28 1.77 1.17
A 180 | 0.36 | 10.81 | -1.80 | 0.81 | 16.32 | -1.80 | 0.15 | 17.72 | -1.80 | 0.58 | 10.86
D1 - - 154 | 0.45 | 0.47 -
D2 111 | 001 | 086 | 0.62 | 0.82 | 0.32 | 055 | 0.55 | 0.45 | 1.30 | 0.67 | 1.27
D3 027 | 001 | 086 | 086 | 0.82 | 0.32 | 0.83 | 055 | 045 | 0.17 | 0.67 | 1.27
D4 144 | 064 | 1.37 | 1.12 | -0.03| 410 | 0.80 | 0.70 | 11.39 | 1.00 | 0.41 | 7.16
D1+A 0.02 | 0.12 | 0.62 | -2.66* | 0.84 | 2.18 | -1.32 | 0.13 | 1.87 | -1.88 | 0.46 | 0.66
D2+A 187 | 015 | 0.66 | -0.42 | 0.86 | 0.83 | -0.19 | 0.28 | 1.34 | -1.08 | 0.63 | 0.99
D3+A 107 | 037 | 1.13 | -055 | 0.73 | 3.05 | -0.09 | -0.54 | 4.09 | -1.43 | 0.17 | 5.66
D4+A 194 | 0.69 | 1.14 | 0.04 | 0.41 | 13.27 | 0.30 | 0.67 | 15.60 | -0.10 | 0.71 | 11.79
D1+D2+A | 0.63 | 0.32 | 0.40 | -0.18 | 0.91 | 0.40 | 0.60 | 0.49 | 0.79 | -0.37 | 0.63 | 0.54
D1+D3+A | 1.97* | 046 | 061 | -0.08 | 0.61 | 1.12 | -0.08 | -0.18 | 1.78 | -0.63 | 0.44 | 0.68
D1+D4+A | 180 | 0.76 | 0.50 | 0.60 | 0.72 | 3.14 | 1.00 | 0.75 | 3.77 | 0.24 | 0.77 | 1.22
D2+D3+A | 153 | 021 | 1.16 | 0.25 | 0.86 | 0.26 | 0.43 | 0.05 | 1.33 | -0.41 | 0.65 | 1.04
D2+D4+A | 2.11* | 0.66 | 0.97 | 0.80 | 0.91 | 0.40 | 158 | 0.84 | 0.40 | 0.24 | 0.85 | 1.01
D3+D4+A | 270 | 0.77 | 1.74 | 0.85 | 0.69 | 2.79 | 1.39 | 0.63 | 435 | 0.22 | 0.66 | 3.44

Rajshahi Rangpur Satkhira

z Co | MSE z Co | MSE z Co | MSE
Original -0.63 0.26 -1.52
A -1.80 | 0.93 | 540 | -1.80 | -0.34 | 1352 | -1.80 | 0.99 | 1.64
D1 - - -0.93 | 0.30 | 6.18
D2 070 | 0.27 | 435 | 083 | 040 | 205 | 0.70 | 0.73 | 10.11
D3 -0.34 | 0.27 | 435 | 0.60 | 0.40 | 2.05 | -1.98 | 0.73 | 10.11
D4 137 | -0.14 | 6.94 | 2.29* | 0.17 | 3.97 | 0.33 | 0.07 | 4.85
D1+A -1.86 | 0.88 | 0.50 | -3.56*|-0.30 | 1.30 | -1.95 | 0.96 | 0.60
D2+A -2.07*) 089 | 143 | -0.49 | 0.10 | 1.03 | -1.84 | 0.96 | 0.75
D3+A -2.02* ] 093 | 699 | 005 | 0.72 | 0.41 | -2.11* | 0.98 | 2.09
D4+A -1.09 | 0.92 | 565 | 0.14 |-0.09 | 347 | -1.25 | 0.95 | 1.78
D1+D2+A | -161 | 0.88 | 0.36 | -1.09 | 0.12 | 0.81 | -1.80 | 0.94 | 0.80
D1+D3+A | -1.83 | 091 | 0.35 | -0.05 | 0.76 | 0.26 | -1.93 | 0.96 | 0.40
D1+D4+A | -1.18 | 095 | 042 | -157 |-0.18 | 148 | -1.29 | 0.98 | 0.51
D2+D3+A | -1.68 | 0.89 | 1.07 | 0.12 | 090 | 0.15 | -1.88 | 0.98 | 0.31
D2+D4+A | -1.11 | 094 | 0.80 | 059 | 0.24 | 1.16 | -1.57 | 0.99 | 0.16
D3+D4+A | -1.05 | 094 | 509 | 046 | 0.76 | 0.48 | -1.28 | 0.95 | 1.82




Table S5: Parameter estimation of denoised ARIMA model for WBC

Pet
Stations Coefficient

AR1 AR2 AR3 MA1 MA2 MA3
Barisal -0.3 -0.6 1.9 1.0
Bhola 14 0.4
Bogra 0.8 14 0.4
Dinajpur 1.7 -0.8 1.0
Faridpur 1.7 -0.8 -1.0
Ishurdi 0.6
Jessore 0.6 0.6
Khulna 0.7
Rajshahi 0.0
Rangpur 14 -0.7 0.7 0.8 0.9
Satkhira 15 0.0 -0.5

AeT
Barisal -1.6 0.9
Bhola 0.2
Bogra 0.3 0.8 0.6
Dinajpur 0.8
Faridpur 1.3 -0.4
Ishurdi 0.9 0.5
Jessore -0.1
Khulna 1.2 -0.3
Rajshahi 0.9
Rangpur 0.1 -0.9 0.7 -0.6 0.7 1.0
Satkhira 0.9 0.5
Surplus
Barisal 0.8 1.0
Bhola 14 -0.5
Bogra
Dinajpur 1.6 1.0
Faridpur 0.8 -0.1 1.0
Ishurdi -0.3 1.0
Jessore 14 -0.9 0.6 0.6 1.0
Khulna 1.3 -0.4
Rajshahi 0.0 1.0
Rangpur -1.1 -0.9 -0.4 -0.8
Satkhira 15 -0.6
Deficit

Barisal 0.6
Bhola 1.3 -0.9 -0.7 0.9 0.1
Bogra 1.9 -1.0 -1.0 0.0
Dinajpur 1.1 -0.5 0.6 0.7 0.9
Faridpur 0.7
Ishurdi 0.7
Jessore 0.4 0.4
Khulna 1.9 -1.0 -1.0
Rajshahi 0.8
Rangpur 1.4 -0.9 0.3
Satkhira 0.8 1.0




R Codes for MK, MMK test and Sen’s Slope

MMKTest <- function(x, ci) {

X =X

z=NULL

z0 = NULL

pval = NULL

pval0 = NULL

S=0

Tau=NULL

essf = NULL

ci=ci

if (is.vector(x) == FALSE) {
stop("Input data must be a vector")

}

if (any(is.finite(x) == FALSE)) {
X[-c(which(is.finite(x) == FALSE))] -> x
warning(*"The input vector contains non-finite numbers. An attempt was made to remove them")

}

n <- length(x)

for (iin 1:(n-1)) {
for (j in (i+1):n) {

S = S + sign(x[j]-x[i])

}
acf(rank(Im(x ~ I(1:n))$resid), lag.max=(n-1), plot=FALSE)$acf[-1] -> ro
gnorm((1+ci)/2)/sqrt(n) -> sig
rep(NA,length(ro)) -> rof
for (i in 1:(length(ro))) {
if(ro[i] > sig || ro[i] < -sig) {
rof[i] <- ro[i]
Felse{
rof[i]=0



}
2 [ (n*(n-1)*(n-2)) -> cte
ess=0
for (iin 1:(n-1)) {
ess = ess + (n-i)*(n-i-1)*(n-i-2)*rof[i]
}
essf = 1 + ess*cte
var.S = n*(n-1)*(2*n+5)*(1/18)
if(length(unique(x)) < n) {
unique(x) -> aux
for (i in 1:length(aux)) {
length(which(x == aux[i])) -> tie
if (tie > 1) {

var.S = var.S - tie*(tie-1)*(2*tie+5)*(1/18)

}

VS = var.S * essf
if (S==0){
z=0
20=0
}
if (S>0){
z = (S-1)/sqrt(VS)
z0 = (S-1)/sqrt(var.S)
Telse {
z = (S+1)/sqrt(VS)
z0 = (S+1)/sqrt(var.S)
}
pval = 2*pnorm(-abs(z))

pval0 = 2*pnorm(-abs(z0))



Tau = S/(.5*n*(n-1))
rep(NA, times=(n"2-n)/2) -> V
k=0
for (iin2:n) {
for (jin 1:(n-1)) {
k =k+1

VIK] = (x[I1-x01)/(i-j)

}

median(na.omit(V)) -> slp

return(list("Mann-Kendall.Z" = z0, "Mann-Kendall_p.value" = pval0, "Modified_Mann-Kendall.Z" =

"Modified_Mann-Kendall_p.value" = pval, "Tau.value" = Tau, "Sen's Slope" = slp))



