Journal of Water and Soil
Vol. 25, No. 1, Mar-Apr 2011, p. 140-149

s e b
AL iAWy

(5523LisS @bus g pole) SIS g O & i
VFeoVFA . ¥R gy — (52059,9 <) 05lad YO il

Sl gy 3,8 camgyl a4l 5l 5 Ol uid 5 SOL g NAO a3l slguasls 36 L35
b sl b U

i‘.sj-:-?5 BIETA) 'r)\su-.’ o —M-"if Ao —\‘_;\-:1? s

AVA/YR:C3L 53 5 )

AVN®: iy s 6

LXVLCES

oo Ul ) 5 sl oad dalge O e Sl s (Rl 8] ol o ol e ol (sl 08 31 S plgie 4 o)l 22l

31 ool Ly adlie ylys sl (ol i oyl Soolind Jldy puss (ol o liKaly Wlg5 o bl loj gy Sl g oouldl (claygiSE 506
Multi Taper ) eaalS s ab o5 cladgy 5l S 5 yolate Cpis Col 0l 4313 o opl 4 Sloj (g b LT (claSuSs
Sly eSS gy g dnbyd 3l Sl sy b —wyp sl (Singular Spectral Analysis) 6 Gl s 4 (Method
cadl oS ol i ol .cd )3 )1\8 eolitul 350 dnliyd 515 LINAO 4 SOI Lasls Sl (s blsyl owyp sl (coherency estimation)
Lol il o (iladin BB anlys 515 oy oy (glogsd Sllugs Lawgs YRR 5 VARE (ala Jlo Ty (izman 5 3] sl b > o g 3
- oo o8l Joloe pl 9 55 NAO § SOI o8l slo jmdlis b (gyld dne (Sl deog)l anljd 515 dlus ¥/0 Jlwgs 6,9 a5 s 00ly (LS

Aglod o 1) dal)d 515 sleygs U8, I pdse ailys

(Staly 501 ol Slopadls (i oo cangy] 2y 15" (5 03l

Ulgs o VY) bl o slasl amd pais U dlw din sla oygd
Gk jl it j8 L g (oo w8l 525k ] s &g
S 5L ol sle 0, S 1 500 (Sejglgyien slasl B
(A 52010 +)

OSes 4oyl by O Sl bl &S 48 o ooty (F) suels
Al odgn Sis g a g Ol e SV b 090 S Az Canl
by ol s cdl e byl pogad )3 e o clply
o) S gl adhate (oo @Bl S s b b bl 4yl
Db g9y a2l

IS8 5y0l8 15 (padldl e slag o LT 0,08 pokiato oy
2 Lal cslio slaeS 29 S i o2 sladsy 65 G b
Angi 39 sl Sloj clais o (sloyed (closSl bls) gl sl
(O 5 \7) o))Sad 5 oyl Lo Canl 48,5 15 (3L opsiino
<ENSO (ol slpaslis 31 byl slp 1y (oamslio 3,50, o5
VL (58 w9 (Sedsri Sloj sloe 2 PDO7 sNAM?

5- North American Monsoon
6- Pacific Decadal Oscillation
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13- Terminal

14- Biosphere Reserve

15- Convention of Ramsar

16- EINino Southern Oscillation
17- Southern Oscillation
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1- Reconstructed Component

2- Singular Spectral Analysis

3- Coherency Estimation

4- Atmospheric tele-connections

5- Trans-Nino Index

6- Northern Annular Mode/Arctic Oscillation Index
7- Pacific/North American PNA pattern
8- Southern Oscillation Index

9- Northern Atlantic Oscillation

10- Northern Pacific index

11- Noise

12- Multi Taper Method
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2 - Multi Taper Method
3 - Singular Spectral Analysis
4 - Coherency Analysis
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1- Spectral Estimation
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Al o Condy

5- Leakage

6- Smoothing

7- Tapers

8- Discrete Prolate Spheroidal Sequences
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1- Signal to noise ratio
2- Eigen value

3- Eigen vector

4- Wide Sense Stationary
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1- Error Bars Test
2- Resolution

U 5 Ldlioe Sloj sy i (3055 4 bgyyo (g3ljl 42 5 d
el (Gloj sy Job g (b (o35 018 lgen 05 5
Bfn B
Sygar 4 T (g (A) 9300 d = E(EJ A d ol axy
2F
T=—" )
d-2+2F

L bLs)l Gloj s 99 Sl 458 sl W(0) > T o8 51 b

D oo 3y 1 gaws > Bl aLslS o

=W
i ol sl gyl a2l s 515 (o s 313 i
Sloslawl Uy aeg)l anlyyd 5l ailale Jloj (6w (luad 31 o]
O g 3 Bl ole b tolily lawgie jl dilale yolie ol
Jmob g g sl 308 o il 1 Slej s ) ad )
R a JiSKe S GlE1 jolate 4 ((X-Xm)/S) a3 Jlo
5 3,Ulg slaiy 4 Loy 45 (SSA) 35 ciubs U1 33 (S/N)
S Job pomig S B o> S o 0y S (VF) oS
S amle 0V (gylal o) Jsbo 0 dog5 L oad 4B S s ) o
ey Jyb G833 gy 00 ol (1/10) 01 (09)
Ol laco ol oy 4 B &S laasuin polie sliw
o2ty Joo Gl b o > o Gl s Sloj (5o
2 eSSl 13 0)50 48 39 0yl (oS5 )48
B Jobo 3j50 ml d d2gi L aS 551 (g 5l jugh Bl pogas
9 0ollasS 1 G ile pesS Sl dny s Clsal o oy sl



VFO o ooalBl lppas L 36 b5,

Normalized Lake Urmia Level
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Abstract

The Urmia Lake as an important water body in the northwest of Iran, recently is faced with a critical level
reduction, which makes it important to evaluate the causes. In this regard understanding of the Lake's behavior
and assessing effect of tele-connections on lake level oscillations is necessary. This subject constructs objective
of the present paper that applies the spectral analysis techniques in which a combination of Multi Taper Method
of spectral estimation and Singular Spectral Analysis were implemented to investigate harmonic periods of the
Lake level. Also coherency analysis between lake level time series and SOI and NAO indices based on cross
spectral estimation were done. The results showed that water level reduction of Lake Urmia in recent years and
the increase of water level in 1994 to 1999 cannot be simulated by periodic behavior of Lake Urmia. But the 4.5
year oscillations of lake Urmia water level shows significant coherency with SOI and NAO indices and the effect
of these climate forcing can explain periodic behavior of Lake Urmia to a high extent.
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