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Figure 1. Location of Study Area
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Figure 3. Comparison of temporal distribution of SPEI3, SPEI6, SPEI9 in synoptic stations of Urmia Lake Basin

oSl > Jloy s 5 (FVIVY) oo ol
Sloj orliie dw pp ) Guizes A3l (VYY) sl
wle U (ae fle) anle Lid (@ oligS) anls dw
Candy (piobn boliwl (sled )3 g (oae Wl
loy a4 dag b oCwl o3y Jloyg WS JlSis
& Caol oyl sl JlSid olib s (Sl
TE0 Loy ol (olod )> deog)l dnbyd sje> )
aS odg (—+/A0 B +/A7) o3L o edlidl lal JluSis
Cawdy Oledbl oyl &5 039 Jlop JluSis odimd 5lis
&S ol 0dg) 0j9> CL:..» leod 9 uf.ﬁ)lg 4 Jo}g)n ool

Lol 0d9s 09> C‘L"“’ 0 JLc); Jw )1 UL"“"

ool 3 SPEI [asls ( Jlsis il 5 Juboo sy

¥ lp 6y% g 5 g o)k (VMY YY) s Y8 L
dlne R 7Sy 53 deeg)l 42l ) 0o Siigion ol
R 5800 5 30 aiVlo g dale 4 & ¥ oolie L 5.490,5
I8 oS 3)50 (YF D) Jolia ©jgo 4y g 035 dssle
asle dw Sloj (whie ;3 oS Jad 0 ol b cd)F
3 (V) s i) LS nad
2 9 Ml (YOA) sblge oSl o Jloy cppaad
sol oKl JlSis ppnas el £ ulie
(VIEY) sbleo o) j> Jloy cppndd o (-V/YF)
2 JLsid il aale A Sloj wlide )3 9 il e



VAY

1 Sayal Ll el s, el b gy o 5 SPEI JLuSis asls L)

(anlo ¥) drogyl dalyyd 05> Sulyginw (solSiug] JLSis 5 Joy slaolo—Y Jgin

Table 3. Wet and droughts months in synoptic stations of Urmia Lake Basin (3 Months)
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Table 4. Wet and droughts months in synoptic stations of Urmia Lake Basin (6 Months)
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Table 5. Wet and droughts months in synoptic stations of Urmia Lake Basin (9 Months)
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Figure 4 . Average Precipitation and Annual Temperature of Urmia Lake Synoptic Stations
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Table 6. Mann-Kendall test SPEI 3-months statistics at synoptic stations in Urmia Lake Basin
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Table 7. Mann-Kendall test SPEI 6 -months statistics at synoptic stations in Urmia Lake Basin
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Table 8. Mann-Kendall test SPEI 9 -months statistics at synoptic stations in Urmia Lake Basin
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Figure 5. Annual SPEI index at synoptic stations in the Urmia Lake Basin
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Figure 6. LOWESS curves SPEI Indicator On an annual scale at synoptic stations of Lake Urmia
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Table 9. The Mann-Kendall test SPEI test statistics at synoptic stations in Urmia Lake Basin
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Abstract

Identification of trend and drought characteristics play an important role in the development
and management of water resources. In this study, the spatio-temporal characteristics of SPEI
index in short, medium, long and annual scales (SPEI3, SPEI6 and SPEI9) in Urmia Lake basin
were investigated. for this purpose, temperature and precipitation data from 4 synoptic stations
of Tabriz, Urmia, Mahabad, Ahar during 26 years (1988-1983) were used. Mann-Kendall test
and LOWESS graphical method on monthly, yearly scale were used to evaluate SPEI index
trend. Drought trend increased in all synoptic stations studied and monthly SPEI index
decreased in all three short, medium and long term time scales (drought increase).The annual
drought trend at Mahabad Synoptic Station also increased drought, and at all three time scales
the drought trend at Mahabad station was downward compared to other selected stations. Based
on the annual results of the SPEI index, the longest humidity period from 1990 to 1995 is
detectable. The most severe drought was in 2001 in Urmia and Ahar stations. Also, the longest
drought period (moderate, severe, very severe) on the time scales is at Mahabad Station. and
Mahabad station is the first priority in terms of increasing drought process and Urmia station is
the last priority.

Keywords: Drought, Lowess Graphical Method, Man-Kendall Test, Urmia Lake Basin



