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Bias Correction of Mixed Distributions of Temperature and
Precipitation with Strong Diurnal Signal

Presentation Outline:
 Mixed distribution of monthly dataset of the Blue Nile River
Basin (BNB)

* Diurnal stratification and its impact on bias correction:

* Temperature
* Precipitation
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Unimodal and bimodal distributions of Temperature (T) and
Precipitation (P) across the BNB
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Diurnal stratification of data
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Bias correction methods

Full-distribution correction Linear correction
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PDFs for the dataset following a normal distribution

e Linear (L): L_ALL, L 6hr

* Non-parametric (N): N_ALL, N_6hr

* Equi-distant CDF matching (E): E_ALL, E_6hr

* Polynomial fitting based CDF matching (P): P_ALL, P_6hr
* Scaled Distribution method (S): S_ALL, S_6hr



Result: Temperature bias correction
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Result: Temperature bias correction
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Monthly Precipitation forecast error for June, 2019

(Forecast Error = Raw or corrected Forecast — MSWEP)
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Necessary condition for diurnal stratification

(b)

(a)

& ENHEIN NS 88 @
.8 IIREANENINISIS B8 &
L
S ORUSIE SRR SPIE &
L] L T T LR T N T
5 SRR RISIN SIS &
& 8 SRS SIS BENS B SENE &
& R ORI DR ER0R ISR TR R O L]

1-hr

&-hr

* BAE AR B
LT ] "
& ORISR R B & & (8
W S0 SIRINI0N) SRIFED A8 -e -
OISR
SRR RSN ONE BE A ¥
& SHISESBIEIE S ERINE B8
& SROE RIS ERISERIE &

N

[
650
Counts

0

Cal [=]

425
40.0 1
375

ainjeldadws)

(

I NARLERE B
& RO ) 180
e s
.8 ORRONIE (NN &
& S ERNARNES S8 18
SIS SSNIND SIS (8
RIS (BTEB A A&
8 ORI SR N NS
R
LRI LIRS0
S8 8 RUSIIIE 818 $08K 1
& b SIS EE B8 8
B ASISISINEAN (BIEE &
WERAS SIS SRS & & L]

1-hr
&-hr

BN SSNs 8 & L
]
LR L LU L LI LR L
LILL L LR B
L L T L L)

5 w o _
= s 2 W & &
Ueu

= I

i
650

Counts

0

W n 9N
AR & & ©H

) aunesadws

o w o
] R 49
AUG

Local solar time (hours)

Local solar time (hours)

Unimodal site

[aa]

18 21 0

Local solar time (hour)
15

12

(c)

Bimodal site

Anrual
—&— Diurnal

-

‘IB-_.,L_G__ _e-_-_o____@__e-o

| sa0
ey
- 390
L dag
L By
ol

Funf
- Ael
- ady
ey
ra=d

Fuef

o w = [ =] o0 o
8 8 8 8 8 ¥ 17/
o ‘sumeladwa]

284

Months



Conclusion and remarks

* Diurnal stratification marginally increases the temperature forecast skill for
the regions where the data distribution is multi-modal.

* The mixed distribution is decomposed into a set of unimodal distributions.

* Maximum benefit of stratification is obtained with the Linear model with a
short data sample.

* A necessary condition for the stratification is that the amplitude of the
diurnal cycle be larger than the interannual variability in the sample.



