IPo) oo TR I o)lod A Al (O 1 & 38955 Aloxe

ol 9,597 1 b o1 BLI 1 g s i,k OF 6l WRF Jow (sl S giont (o y 52
Ol 18l sosly oS 4

réJ)J,! EBU*JMJ"é:UI.&qu‘*‘QLULw ;MMa‘LeM ﬂ\

Ol ez ol
Ol Gl 32 ple 5 oolidlin oaSings|
38 elilpn lojl”
OYAYEIY 15y g )6 ATV il o g )

oS>

G 5 Caol 039y pl SG3 lliauld 039 465 3y90 0)lsen aS” Cunl B Lilen wio (siweS I (S ¢ (PW) g bl o
a8 ol o B! S (BT sl B ol sl o o S ol S Sl 552 S )3 Ol e st | o0l 930550
ol (6305 Gl gyl Juw £685 Jloin] ool i el dler 51 dgn Cumdy s i )3 ¢Syl ad 5 Jlade b

o 9 OIRG elidlgn ) slmodls oS 4 ol (b tyb o g (il CunS 93 Loyl (y 2 gy ol jI Gam
oyl dus 5 ] jlaio s el 93050k ol eSSl g liee Slodend 9 Garotae 3 Jde Solee 9 B (2
F U Glojoyga o 5ol b o tomis )k 5 qale o (lsiome o blo| oy 0 42 0 5 ©pai S a8y ool

sl adhaie o )3 5yl g yid yie oo +/V 1l b ok (6 puSojluil ol (95 y5,b Ol Hlade 31 a8 sy o o5 gl
b duglio pulidlon 1ol 5 Blize (sla o b s byl ol CuaS I WRF (g200 Jao (652 (slosinptay pmpm S50
slp & e L CueS ol (Sl g Sloj i gyl i 2 ) WRE (o300 Jie JoBhB ©)lee oy 0 ol
SIS 0 1) reghe Yo 5l ey palis 35 S by bond Glomio pl o)l Of )3 sieides <V 5l jude polie
Amd e QU 2 5900k

365 il owlidlyn ol WRE (g3ae o ¢ iw i bbb eyl T s glS™ (gWojlg

Study of WRF model predictions for precipitable water and its relation with
estimated precipitation by Tehran weather Radar
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Summary

Precipitable water (PW) is an important meteorological quantity that cloud physics
scientists have paid special attention to it. In fact, PW can be an estimation of the total
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column water vapor in the atmosphere which is the result of convergence of water vapor
in the lower atmosphere. Awareness of the relationship between this quantity and rainfall
amount and intensity is important in predicting the atmospheric conditions. In most part
of the world, PW is measured with weather radars and satellites.

The first purpose of this research is to find a relationship between precipitation and
cloud precipitable water by utilizing Tehran weather radar data. The second purpose is
checking the accuracy and skill of WRF model in forecasting and simulating the PW
value and its changes. For fullfilling this purpose, particular rain gauges with the ability to
record rainfall in short intervals (e.g. 1 hour intervals) are needed. Thus, three automatic
rain gauges of Meteorological Organization (Pakdasht, Kooshk-e-Nosrat and Qom) were
chosen. The Rainbow software was used to illustrate the Pakdasht, Kooshk-e-Nosrat and
Qom Radar data. Desired products of radar data for this research were Surface
Precipitation Intensity (SRI) and Vertical Integrated Liquid (VIL) (Actually VIL product
is cloud precipitable water). For running the WRF model, three domains were considered
including a 36 km horizontal range of parent domain and two nest domains with ranges of
12 and 4 km. It is worth noting that the relation between cloud precipitable water (CPW)
and precipitation of radar measurements was investigated in the time period of 11/1/2010-
11/4/2010.

The following results were obtained by comparing the quantity of the cloud
precipitable water (CPW) and radar surface rainfall intensity (SRI) in three considered
stations. It was found that before the beginning of the rainfall, the amount of CPW of
cloud always increases, and then with passing the amount of CPW through the 0.1 mm at
that station, the radar shows SRI product on its display screen; this means that the rainfall
is recorded by radar. After starting of the precipitation, the general trends of rainfall
amounts would follow the trends in precipitable water values. However, the radar
recorded a less SRI product at Kooshk-e-Nosrat and Qom stations compared with
Pakdasht station for similar amounts of CPW. Meanwhile, the WRF model predictions for
PW were compared with observations of this quantity by the weather Radar. Finally, it
should be noted that the outcomes of model predictions for PW and Radar observations
for CPW in the region under the cover of Tehran Weather Radar showed a very high
accuracy (significant correlation at 5% significance level) in temporal-spatial forecasting
and also in model simulation outputs for the changes of PW quantity. The results also
revealed that whenever predicted PW by model having values more than 20 mm, radar
observations displayed values more than 0.1 mm for the CPW.

Keywords: Precipitable water, precipitation, prediction, WRF model, weather radar,
automatic rain gauge
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