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1- NCAR: National Center of Atmospheric
Research

2- NOAA: National Oceanic and Atmospheric
Administration

3- NCEP :National Center for Environment
Prediction

4- FSL: Forecast System Laboratory

5- AFWA:Air Force Weather Agency

6- FAA: Federal Aviation Administration
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Figure 1. Geographical location of synoptic stations in Golestan province (Authors).
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Table 1. Configurations used in various studies related to Iranian precipitation (Authors).
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Figure 3. 24-hour cumulative precipitation of synoptic stations in Golestan province in the period of 18 to 22
March 2019 (Authors).
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Figure 4. 6-hour cumulative precipitationon March 18 Golestan province synoptic stations (Authors).

og



wwbs deslowl g (2 golo (s deme

S54°0'0"E
L

55°0'0"E
I

38°00°N

37°0'0"N
1

Ehdan o180
’ Synoptic_Station

[ Boundary
Zoning TDW
[CJ26-33 +
I 32-39
[ 39-46
B 46-53
l 53-59
I 59-66
. 56-73

Ol 3 4

IDW o aigs

km [ 73-79

| EEETS

Sl shden laolinyl VYAV il YV UTC VY b 7 colu —le Voo 350 (IDW 35, 4) sduag —0 JK3

(OBx,K) sk.ts

Figure 5. 6-hour cumulative precipitation zoning (IDW method) - 06 to 12 UTC - March 18, 2019 Synopsis

stations in Golestan province (Authors).

Shder laelSanl slis L Cilies glasdo S
wele VU So e ol Jagn s S
Sslae glagay S ;s WRE Jue oo | Cew 34y
ooyl Blze SLs L (Y4 ol VA)
2l TS S aglie Okl s diden
BEl szbﬂ.sl.&,a J)jiﬂ)}éd.)&g& ‘52)" J«&L?-
laolasl 3 esls S, ool polie boaslie
oA iS gl 4 Ll 1) (6 ke 5 Shes Sden
e awslie Sl g Spo ks e Ll
35 (co) bl (e slagdn S 5 Slalie
Shalie 350 5slie 4 Coed WRE Juo s S
JK8) col slddll Ao 4 gl den Sl
WRF Jue (v J2) o)lals 5o K0 a4 a5 L (Y
ol 04 o‘fo..ﬁ LszjﬁTjiu:‘ﬁ L: LAeK:w.i‘ odas >
. Z \ .
£ S Sy 53 5 oBal A sl 78 s S 0
ol asls a8 Wlansls Lg.s)ﬂf. e ol Vo YU:

1- Experiment-1 (EXP-1)
2- Experiment-2 (EXP-2)

00

St Olseas WRFE Jue sl L;:LU'L“M\)

sk el 5,8 O Sl Slkas 5 g eslizdl
Slmiy A Sl calsloal, alp
b ocmote el ml OF 53 & cul bl
Sol3l (ET A) 355 0 anglie blas gla SLas
3o g ek gladie 1 Sl eslanal
ok Jyle Ol s 2l Jle ke s e )
Ao B w o Sl o il
Slex 3 Ol e it 85 Sl 2S00
Coeal hls o8 5 plal (oladl il
s S b dde cosle gy S sl Lo
sl 2ol Kb Ll glacias Sy
Sl Ssebea (81 cl x0T mls
L die 5l ol mls S el cle g S
sl Kooy bl b Ssg ol adly alis
0 dde b G S a3 Rl (’ﬂ o
Jool Dbl O gl S I Slles ol
Sl by i 5l S S s
03 Jde Sl ol slie anslie (Jde S35 LaslS



VEo o (1) o5lan (YA) s STs g Of clin gla yidgiy & i

JRECANCIRFRCWEN LU BET RWSTNS f SIS
ColKanyl sl Jlslp e

S S 5 4 63551 0S5 sl pte sl

2 Ls")ﬂf.u:‘:‘. solie e 5l dsl 022 5
033 15 G Sy Il 53 a3 55 g5l S
Sl onls olantl 5w |y alde

o) 53 (o> V) e e Y51 s3 sl ke
o kSIS oBal 53 (M3 49) e Ja YV L 0K S
0 53 Jsl g5 Sy s Oob sl el e
Lol ¥ Ls psn gy oSy s oKl
3550 oS ol aels & ol 0350 ol o (53,51 08
G sbi e ol 3 (Aoys =+/0) 2 ue /Y 5

160 m Ob wEXP-1  mEXP-2
30
R Joles £ Ey
80
70
gz B0
2w 50
4 83
a [ =
‘)%«g 30
£E
10
0
= s - o c o = = u i = - = S
E'\ ST 64y 8 24 312 3 > & E-'Ejg‘-!,-.}.?:‘
EN 81 53 gy =5 27 £33 %‘w"’"“i-lguth
IY £ T X5 = O = a1 F3 g gt 21 8
Ay [EE | = S5 *w, < o e A ey = @ T o]
c M £ g I—\t L2 3 = = £ 5 s
%U = E)E [m
By @ -} =] © L
[=] g= n E T
G 5
= AEcw|

Jde (s Ko 93 Rty

Ol SR der 6‘.&0&.4_‘ YAV wawl YV BYD) J}‘ asle M @3‘3

b el IS
(08w, %) WRF
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Abstract

Background and Objectives: The large-scale computational network of planetary models are
not able to predict climatic variables on a regional scale. In other words, these models are
affected by processes with a smaller scale than the model network in providing predictions of
regional precipitation. Therefore, the model outputs should convert into a regional scale. The
research purpose is to investigate the different configurations of the WRF model in the
simulation of 5-days rainfall in March 17 to 22 March 2019 in Golestan province, which has
caused devastating floods and heavy damage in the province.

Materials and Methods: The observation and quality control precipitation data was analyzed in
13 synoptic stations of Golestan province for a 5-days period from March 17 to 22 March 2019
in the form of 24 Hours (From 06 UTC the day before to 06 UTC the next day) and 6 hours
(00, 06, 12 and 18 UTC are 3:30, 9:30, 15:30 and 21:30 local time, respectively). Also, two
types of input data including initial condition data and boundary condition data were used in the
WRF model. The boundary condition data was GFS data with 0.5-degree resolution.
Furthermore, two domains were used in WRF model, 1) the large (mother) with a horizontal
resolution of 18 km and 2) internal domain, which is the main domain and has 6 km horizontal
resolution.

Results: Two configuration was selected which showed better output results. The 5-days
cumulative precipitation data which caused the flood show that the maximum 24-hour
precipitation during the 5-days period is 06:00 UTC on March 18 to 06:00 UTC March 19 and
the maximum cumulative rainfall of 6 hours is related to 06 to 12 UTC on March 18, 2019.
Subsequently, by study similar research in Iran, different configurations for precipitation
prediction were extracted and modeled. Then, in order to determine the accuracy of the model,
the values obtained from the model in different configurations were compared with the values of
synoptic stations. To ensure this comparison, MAE, d, R and ENS test statistics were used.

Conclusion: The results showed that the WRF model overestimate the precipitation data in
most stations. In both configurations, results convey the precipitation cores well illustrated and
the model accuracy was good enough in predicting precipitation. In maximum values of
precipitation, the configuration of the first type show better results. Overall, the first type
configuration performed more accurate than the second type configuration.
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