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6- Weather Research and Forecasting
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2- National Centers for Environmental Prediction
3- Japan Meteorological Agency
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3- Runge-Kutta
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2- Global Forecast System (GFS)
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Figure 1. Domain setup used in the WRF model; Parent domain and a nested domain with a 3:1 grid size ratio,
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Table 1. Selected physics for modelling by WREF.

Je 6._)?. BE oslaiul 3) 48 S A)lyjlv
Type of the scheme that used in WRF run

e K3

Physics scheme

WSM 3-class
O
RRTM
(QAD)
Dudhia

(QAD)

Monin-Obukhov
(¥¢)

Noah land-surface model
CY)
YSU
(Vo)
Kain-Fritsch
OM)
Grell 3D ensemble scheme
(Vo)

Multi-scale Kain-Fritsch scheme

(*v)

Sy Som o5l b
(Microphysics)

Lk zge Jsb G ol b
(Longwave radiation)
LS mgn Isb b o)l b
(Shortwave radiation)
u;;]d,.u M:Y 5)|)>_/Jp
(Surface layer)

O g o)l b
(Land surface)
Sie Yol b

(Boundary layers)

&LAJAA 5)|)>_/Jp
(Cumulus parameterization)




OS2 9 (55,065 W

)\.,\,\f;.«b BEES LSL‘““ JJjgfd )\J_E LAA_}L?LDJJJ.ZW{)
ol 4, La s dle YO iS5l e 5 e
V) el
BL) Q‘)KA.A 9 L;\AL& aS Lf‘:"bjﬁ QJ"L"“J"
092 La U‘;'JL’ Q\J.:.a Aosls rbul US d.jlﬁ-hj) w‘)}
PSSV JTOVS S P W A Vi W VRV JURPY ol - IECORA S
52 bl SO e Ol e opl ple el
8wl 5l AL Ol axile (oS 4
BERRE SN T PE KA (0/\.01 LS e (S e
5 Salie mesd Aol bl £ LY L;LAJ.(.’;
NG T 43\)\ )‘}SJA J‘Jq“j) A 6‘;: °"\“:';5"“"U’:""-’~

w\oMﬂﬂ;dﬁj‘L}Q)}aﬂM

Kain-Fritsch

—— NCEP

ety Grell 3D ensemble scheme

60
50
40
30
20
10

o]

Precipitation {(mm)

(fee lef'“) ui‘)l‘-

bug eldpmthe Sl (R onl s

sl L WRE Jue gls s i 5 NCEP
ool Ol ol 53 bl Slaalis
Joee s blxe gla s iy Sl sl anslie 555400
Ay pboke iy Sl a0l oSl
FO P VS U RCOUN T Y B GO SV T WY
o Gy s S Y SSE o8 L SSe S
Sy 2238 55 M Wae K J50L Sl
aslie bl p s s sl Cl 4B S
Sl wlad Bob i b osdd ot 5L
LSl 4 e s b oS e o O

i b el Wl YO iS5l ess b ik

— O bhserved , Slaalic

== == Threshold, )e=s 4aliul

@ Multi-scale Kain-Fritsch scheme

10 9 3 6 9 121518212427303336394245485154576063666972

el Joo sl s

Time (Hour)

AYAVANG 50,0 55 fmim 9 Slalin (e 55 amglin =Y IS5
Figure 2. Comparison of forecasted and observed precipitation on 8/04/2010.
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Figure 4. Comparison of forecasted and observed precipitation on 13/11/2012.
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Table 2. Comparison of forecasted and observed precipitation in terms of amount and time.

(UTM) ot e (UTM) g5, oo Cnsken) Sk R
End Time (UTM) Start time (UTM) Precipitation (mm) Attribute
3 | ok 3| 1y
NCEP WRF i NCEP WRF <Y NCEP WRF i e
observed observed observed Event
104.2010 09.4.2010 09.4.2010 09.4.2010 08.4.2010 08.4.2010
11.3 455 48.8 8.04.2010
00:00 22:00 15:00 06:00 18:00 15:00
06042011 06.042011 06042011 05.04.2011 05.04.2011  05.04.2011
7.2 54.3 55.5 5.04.2011
12:00 12:00 12:00 06:00 08:00 13:00
14112012 14.112012 14.112012 13.11.2012 13.11.2012  13.11.2012
41 118 78.9 13.11.2012
06:00 10:00 10:00 00:00 18:00 19:00
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Figure 5. Root Mean Square Errors of rainfall obtained from the NCEP and the various scheme of WREF.
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Figure 6. Mean Absolute Errors of rainfall obtained from the NCEP and the various scheme of WREF.
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Figure 7. Mean Bias Errors of rainfall obtained from the NCEP and the various scheme of WRF model.
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Abstract

Background and Objectives: Heavy rainfalls cause flood events in Iran’s watersheds and huge
damages every years. Forecasting of heavy rainfall is an essential step in development of a flood
warning system. In recent years, the Numerical Weather Prediction (NWP) models were widely
used for weather forecasting. Several meteorological centers and services offer weather
forecasting using numerical models. It is necessary to mention that the forecasts of these center
are meshed at a large scale. One of the widely used dynamical downscaling method is the
weather research and forecasting (WRF) model. In this paper, the performance of the WRF
model is evaluated for heavy rainfall simulation in Kan Watershed, Tehran.

Materials and Methods: The initial and boundary conditions of the model uses data at the start
time of Global Forecast System (GFS) (Coordinated Universal Time). Three domains were used
in the implementation of WRF model. Horizontal resolution of the domains are 27km, 9 km and
3 km for big, middle and small meshes, respectively. The evaluation was conducted on the
short-term forecasting (24 hours). For this purpose, three heavy rainfall historical events which
caused floods in the study area were selected and simulated using the WRF model. Precipitation
forecasts were also downloaded from NCEP's Internet web site. Then, the heavy rainfall
simulated by WRF model and presented by NCEP were compared to the observed rainfall data
from rain gauge stations.

Results: The results showed that rainfall has been underestimated by NCEP forecasts and also
the time of precipitation events has not been correctly predicted. Moreover, the results indicates
that the WRF model functions relatively perfect in forecasting the heavy rainfall events, as by
running this model, error indices were significantly reduced compared to global model.
Furthermore, the comparison of three convection scheme shows that the Grell 3D ensemble
scheme results less error that two other schemes in forecasting heavy rainfalls in the study area.
Conclusion: Applying the WRF model increased the accuracy of precipitation forecasting
compared to the global model. Therefore, it is recommended to use the WRF model coupled
with a hydrological model to development a flood warning systems in the flash flood-prone
watersheds.
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