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Figure 1- The geographical location of Shiraz
synoptic station (triangle) and used grid point (circle)
from reanalysis data (NCEP-NCAR or ERA-Interim)
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Table 1 - Characterizations of Radiosonde Shiraz

station
3 iy X guwg9 01y 0BT | lbiasiinn —Y Jgu
WMO Index Number 40848
ICAOQO Location Indicator OISS
Station Name Shiraz
Country Iran, Islamic Republic of
WMO Region 2

Station Position
Station Elevation (H,)
Upper Air Position
Upper Air Elevation (Hp)

29°32°N 052°35"E (dms)
1486 Meters

29°32°’N 052°35°E (dms)
1491 Meters

! https://www.ecmwf.int/en/forecasts
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Figure 2-Time series plot of annual precipitable
water vapor from Radiosonde (line), ERA-Interim
(dash line) and NCEP-NCAR (dot line) data for the

blue dash lines period 1990-2017. Horizontal
represent the corresponding climatological means.
The red dash lines indicate the corresponding linear

trends
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Table 2- Results of linear regression and MK test for

monthly mean of observed precipitable water vapor
data

JIS— o0 39031 3 s (ygmm 5y Nig) @l - ¥ Jour
Slaalin o,b b6 of K sosls dibalo Kl (sl

Mann-Kendall
Months S Z P value
Jan. =77 -15 0.13
Feb. -56 -1.09 0.28
Mar. -22 -0.42 0.68
Apr. -24 -0.45 0.65
May -4 -0.06 0.95
Jun. 44 0.85 0.4
Jul. -12 -0.22 0.83
Aug. -102 -2 0.05
Sept. -30 -0.57 0.57
Oct. -30 -0.57 0.57
Nov. 0 0 1
Dec. -12 -0.22 0.83
Simple linear regression
Months Slope T P value

Jan. -0.09 -1.8 0.08
Feb. -0.02 -0.54 0.59
Mar. -0.03 -0.92 0.36
Apr. -0.02 -0.5 0.62
May -0.004 -0.10 0.92
Jun. 0.078 1.39 0.17
Jul. -0.02 -0.36 0.71
Aug. -0.10 -2.02 0.053
Sept. -0.02 -0.55 0.58
Oct. -0.053 -1.05 0.30
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Figure 3- Autocorrelation functions (ACFs) of
observed annual precipitable vapor water time series
for shiraz station for the period 1990-2017. The
horizontal dashed lines represent the 95% confidence

interval of + %
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RMSE Mean Difference
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b ooyl BB ol Jbe IS ais) 5 asjlis Sl

Biws! ly Sgwgsl, glaalie glaosls ;I oslal
e 05 g, o5 el o5 (S s gusen
Yo obie 5 ke (il o Slislie bl LG

ERA-Interim L L ol ,5u sleosls sl RMSE
sleosls RMSE 51 508 (45505 52 ) baole coled (sl
RMSE sllas lade digei lp .cwwl NCEP-NCAR
5 ERA-Interim 5L LB T o sleesls (sl
9 YITA uly iy 4 adsh oo ,o NCEP-NCAR

Q4 O Radiosonde
S NCEP-NCAR
W ECMWE

jan  Feb Mar Apr May Jun Jul Aug Ser Oct Nov Dec
Month

Figure 4- Bar chart of climatological mean for
monthly time scale of precipitable water from
Radiosonde, ERA-Interim and NCEP-NCAR data for
the period 1990-2017
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Abstract

Water vapor plays an important role in the atmospheric water balance and precipitation formation process in the
lower troposphere. In this study, trend of the total precipitable water vapor (TPWV) which is column-integrated
water vapor, is analyzed using radiosonde data of synoptic Shiraz station during the period 1990-2017. Besides,
the TPWV data from the ERA- Interim of the ECMWF and NCEP-NCAR reanalysis datasets were retrived and
used for comparison. The Mann Kendall (M-K) test, showed no significant trend in TPW data for both
Radiosonde and ECMWEF data for all months, except for Radiosonde data of August. Generally a non-
significant decreasing trend in radiosonde time series of TPWV was observed for most of months. However,
both linear regression and M-K tests showed a significant increasing trend in annual TPW of NCEP-NCAR
data. The rate of decrease and increase in PW for Radiosonde and NCEP-NCAR data are 0.29 and 0.52 mm per
decade, respectively. For all months (except April), there is a positive significant Pearson correlation between
Radiosonde TPW series and ERA- Interim at 5% significance level. However, the Pearson correlation
coefficients were not significant for NCEP-NCAR. The root mean square error of PWV data and ERA- Interim
is generally smaller than NCEP-NCAR. The latter, showed an overestimation comparing to radiosonde. In
general, ERA- Interim data has higher accuracy and more agreement with observed Radiosonde data.
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