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Watersheds are socio-ecological systems that can be significantly affected by
climate change. Changes in the pattern and amount of precipitation and increase in
temperature can increase the vulnerability potential of watersheds. Understanding
the impacts of climate change on hydrological processes and other aspects at the
watershed level is crucial for developing approaches to mitigate or adapt to these
effects. Therefore, this research aims to assess the impact of climate change on the
health of the Radkan watershed in Razavi Khorasan province. In this study, the
health of the watershed was initially evaluated for the historical period of 1990-
2014 using the Pressure-State-Response (PSR) framework. Sixteen natural and
human criteria were selected and classified into three indices: pressure, state, and
response. After calculating the criteria for the 14 studied sub-watersheds, they were
standardized and weighted using the Analytic Hierarchy Process (AHP). Finally, the
health of the studied watershed was determined using the PSR framework for the 14
sub-watersheds and classified into five categories: healthy, relatively healthy,
moderately healthy, relatively unhealthy, and unhealthy. To investigate the impact
of climate change on the health of the watershed, data from the climate model MPI-
ESM1.2-HR were used under two scenarios: SSP2-4.5 and SSP5-8.5. The predicted
climate data in three future time periods of 2026-2050, 2051-2075, and 2076-2100
were investigated. The results indicated that during the historical period, one sub-
watershed was classified as healthy, two sub-watersheds were relatively unhealthy,
and the remaining sub-watersheds were moderately healthy. Comparing the health
index in the future time periods with the historical period revealed a decrease in
health under both scenarios. The average decrease in the time periods of 2026-2050,
2051-2075, and 2076-2100 under the SSP2-4.5 scenario was 8.84, 8.49, and
11.11%, respectively. Under the SSP5-8.5 scenario, the average decrease was 7.33,
13.04, and 9.85% for the same time periods.
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EXTENDED ABSTRACT

Introduction: Introduction: Health assessment has been one of the most practical approaches to assessing the
status and dynamics of watersheds. The health of ecosystems is its potential to preserve and maintain the
structure, self-regulation, and reviving its strength after dealing with tensions. Therefore, the concept of
ecosystem health is considered one of the most basic concepts in the comprehensive assessment and
management of regions. Nowadays, watersheds are exposed to many risks due to changes in the natural
environment caused by human activities. Therefore, to determine the appropriate management plan, there is a
need to assess the health status of the watershed. Various methods have been provided in this field, including
Conceptual models of Reliability-Resilience-Vulnerability (RRV), Vigor-Organization-Relaibility (VOR), and
Pressure-State- Response (PSR) and extended versions of this model. The watershed can be considered as the
intersection of a natural ecosystem and human activities, which is constantly changing. Since these changes,
including changes in precipitation patterns and temperature increases, can increase the vulnerability of
watersheds, therefore, knowing the effects of climate change on hydrological processes and other aspects of the
watershed, can create approaches to reduce these effects or adapt be with them. Therefore, the current research
was conducted to evaluate the effects of climate change on the health of the Radkan watershed in Razavi
Khorasan province via the pressure-state-response (PSR) framework.

Methodology: Methodology: To evaluate the health of the Radkan watershed in the historical period of 1990-
2014, first, 16 natural and human criteria were selected and classified into three pressure, state, and response
indicators. Then the studied area was divided into 14 sub-watersheds and the mentioned criteria were calculated
and standardized for all of them. After, the weight of each criterion was calculated through the analytic
hierarchy process (AHP). Finally, the health index in the historical period of 1990-2014 was calculated for 14
sub-watersheds through the PSR framework and classified into five classes (healthy, relatively healthy,
moderately healthy, relatively unhealthy, and unhealthy). To investigate the role of climate change in the health
of the watershed, rainfall, and temperature data of climate model MPI-ESM1.2-HR have been used under two
scenarios SSP2-4.5 and SSP5-8.5. In this way, the precipitation data in the average annual precipitation
criterion, the temperature data in the potential evapotranspiration criterion, and the relationship between
precipitation criteria and Normalized Difference Vegetation Index (NDVA) was used to calculate NDVA in
three future time periods including 2026-2050, 2051-2075, and 2076-2100. Finally, the health index was
calculated for 14 sub-watersheds in three future time frames under two scenarios SSP2-4.5 and SSP5-8.5, and its
changes compared to the historical period were investigated.

Results and Discussion: he results of calculating the health index in the historical period of 1990-2014 showed
that sub-watersheds 1 and 10 are in the relatively unhealthy class, sub-watershed 9 is in the healthy class, and
the rest of the sub-watersheds are in the moderately healthy class. The results of the health index evaluation of
the study area in the time period of 2026-2050 under the SSP2-4.5 scenario showed that most of the sub-
watersheds are in a moderately healthy class. In terms of health index, sub-watershed 1 has decreased from a
relatively unhealthy class to an unhealthy one. Sub-watershed 9 is in the healthy class and other sub-watersheds
are in the moderately healthy class. In the time periods of 2051-2075 and 2076-2100 under the SSP2-4.5
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scenario and all three future periods under the SSP5-8.5 scenario, a decrease in the health index has occurred in
most of the sub-watersheds, but this decrease was not enough to make the health class from the moderately
healthy class to change. Therefore, the health class of the entire study area in all three future periods under two
medium and very pessimistic scenarios is often moderately healthy. Finally, the results show that the greatest
decrease in the health index in the studied area occurred from 2051 to 2075 under the SSP5-8.5 scenario. On the
other hand, the largest decrease in health index among the studied sub-watersheds belongs to sub-watershed 1.

Conclusion: In the studies of the health index related to climate change, two criteria of average annual
precipitation and potential evapotranspiration from the pressure index and only the NDVI criterion from the
state index were used, and other criteria affecting the pressure, state, and response indices were considered
constant. Therefore, it can be said that any change in the health index, in the future periods under both medium
and very pessimistic scenarios, will be caused by changes in the three parameters of temperature, precipitation,
and vegetation in the 14 studied sub-watersheds. The results of examining the percentage of changes in the
health of the studied watershed in the future periods compared to the historical under both scenarios state that a
decrease in health has occurred in most of the studied sub-watersheds. In other words, in the whole area of
Radkan watershed in the time periods of 2026-2050, 2051-2075, and 2076-2100 under the middle scenario,
62.04%, 49.79%, and 74.81% of health will decrease compared to the historical period. Also, the health index at
the entire level of the studied area in the time periods of 2026-2050, 2051-2075, and 2076-2100 in the SSP5-8.5
scenario decreased by 44.90%, 90.97%, and 62.04%, respectively, compared to the historical period. Finally, the
results show the reduction of health index values in the future compared to the historical period. This result was
not far from expected due to the increase in greenhouse gas emissions and the subsequent increase in
temperature and the unprojectability of precipitation patterns in the future.
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Figure 1- Location of the Radkan watershed in Khorasan Razavi province and Iran (a) Radkan sub-watersheds (b)
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Figure 2- Distribution map of weather stations around Radkan watershed
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Figure 3- Land use (a) Geological (b) and Erosion map (c) of the Radkan Watershed
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Syl sre g 3150 a2y R? bl i)yl

99% 5 0.9574 y = 0.2837x - 131.89 eyl gk



https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.1.2.5
http://jircsa.ir/article-1-522-fa.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1403.12.1.2.5]

va e 350l 095 Codlw gy 3 @aldl i ST (o 2

o (Y Jgas) A ddlaio oled bol)S dslore 4y pluBl VA=Y AT &b 0)90 st 5 (olod (slaodls cdlyp b sl sudsg o
SSP5- § SSP2-4.5 4l 95 cos MPI-ESM1.2-HR o8l Jaw 3l oais glyocil (glod (slaodls o \&w)l 098y Jdo S8 4
SV e g VDNV VO Yo YE-Y0r oaiuf 0y93 du 9 VAR =Y NF Su )l 0)90 Sy ddes i VF ol ailale slod w5 8.5
Y alayly) Al dwlbe adgs e sl Jewily 5y w5 lee (Thornthwaite (1948) aluly 5,k 5l coles ;o b plosl YAVF

T
Aa
ETo = 1.6 (1) (V)
(oshse) lale Jpusliy 3= s ETo -
lg jho el §ymim e il o) dlale glod (3:Sike 45 3y505) (3,5 ke 4 ) wilale slod (Sbe T -
(>
Al e Casddy () abayly J &S LS pasla d -
ol Jgas JoB (V) byl 5l a8 )5 adls oy a6 & -
12 (Ti 1.514
=32 (%) (¥) )
slale Iga sles ¢T) -
«=6.75x 107713 = 7.71 x 107°1? + 1.7912 x 10721 + 0.49239 (V) alal,
aYlo b)S sl I —
£ o Lod glomalivo Wodld (s alail, =Y Jous
Table 3- Relationship between observational data of temperature and altitude
L el 33l ax R? abyl kel
99% 7 0.8227 y =-0.0037x + 17.944 eyl g Lo
Cuxor 05155

e 65 )30 asiite by i 5 3 53 a5 lagl (e Casbge 5 (JgSne 3bbis ol (58 428 S 4 bz
s 3]l 53 el sty by Gl Canen VAD Jlo 4 Gleie (Ko 5 o (smges ladp bl 8T o
W duolee Cuzon w5145 jlre b 5 s Colue 4 Liwg) b Couxes

223 ¥0 (WL s b (55,98 ooy Colune

MRl bawg o AdE g A5 duwlote ddg> ) b )3 3290 (6)ygliS lage) S5 Colus (2] )5 4k lawgs Lt
Shs &S ases pj s (5550liS sla e jl ol sy Colue coles jo b 5dh LBl (g8 adids b 5 4y ArcMap10.6.1
W yasude g o pd YO 5l e Cod

Ws ‘}»Lw Ml}u S 03wl D490 dlﬁb)lﬁ&o
(NDVI) 2LS indigs Crglds sad Joyi ad L
(Tucker et al., 1979) 545 o o3kl (¥) abasly ;INDVI 340 (<l
NDV| = MRZRED (¥) by,
NIR+RED
i Ol 6 pSojlul lp o ya e e 5> odel Cuday aLS Jidg (asls 50l 3l
b3l g ,S0jl8l gl cuiyids RED 5 NIR wilalo oliio )5 o] S Lide Lasls sl NDVI o s o
0 awdib o ol piie +) B =Y oy NDVI (asls polie g, 0 84 Spe g9 30)3 (ygole Sodp bl ;> ool cowday
VB = ]) (LS ol g ol slaainy samp L —o/) B =) o polie a5 WS e ol NDVI ppalie cagn awdlS

! Digital Elevation Model (DEM)


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.1.2.5
http://jircsa.ir/article-1-522-fa.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1403.12.1.2.5]

Ye ...mib}?%wﬂs))bwﬁ‘%ﬁ‘w’ﬁ

g slasusy ibgy edmd i /¥ U /Y (Siw (g9 Ly sdimd i /Y U /Y (B b slawle o S golaw saias L
odotiw polal S 4 NDVI 2t ls 5o opl 50 .Casl lgiwl 5 p,5 sblie S sl K samolis Y U +/F 4 l5aale
Uil olise s NDVI (sl o bL3)l wyp b s 5 ag5 Google Earth Engine wlobs )3 wgsS 5,b 1 9 MODIS
e sloosls 3 NDVI juslio 3,900 e ety cul 51 (F) Jgi o NDVI g ()l o oy 039 Jfoisine & 259 b des
A5 03wl SSP5-8.5 § SSP2-4.5 455l g3 o o)
NDVI g (i b glosalie saodld o abuly —£ Joia
Table 4- Relationship between observational data of precipitation and NDVI

Syl e g 33l 4y R? bl i)yl

99% 14 0.6655 y = 0.0003x + 0.1355 NDVI , s\

il yd & SB g S sy 515 Comlus
5 8l ol I oS5 Jolid ol onimd LS dlge D (sla Sy daSias syl 5 (Sojlsm )3 oS s Jolse
ol 93 el (G 5 a5 @l Jlaiil oy 55 odle gy Caoglio sl ol dars | s &S sl Silo Caoglio
Voo S gisly aids 4 drgi b b eolatul canl (eglie 03y Vo j Josidio oS (Y+VY) o, Sen o Peyrowan casail jl .o
pglie b Siuw iz o §ums | 503 Ojlie 4 Ve B el Sl msjlial Jodo 4 i b oS 15505 392 e St i
b (0 o j 2 Sl SSE @ e (ol Sy 6o B9y 4 g 409> )y Colue & dagi b g HAD gh4)
Wl il Jgb (Nilo 5 (Gl 5 (samng Condd 059 JSh ¢ iS5 0515
2l 5 adls g cusl 5:S03ll 5 ounlio BB (Sibyegs sl Shy Cgenr sl je> S Glame Jelge Jols aon
Ranjbar & ) 39) 00 sladay jioul oo ambalio slowyn olol 5 4l & 25d0 Cguome Sl 5 Hlaloyd
oyl b dusbxe joShe gla )l ArcCMapl0.6.1 )l58ls 5 o glas)l 008y Jao SaSay jolaie opl ly (Iranmanesh, 2007
Joxo dle (glp pipn ab odatsl (guily g Gy Cumd g 550l 0SS (iS5 ST slajlme dslne Cax VD
s N5 (coad,y Strahler oy, 4 asgsp; o 4 Glaie claanlpl daanlpl 4 ais SeSa il anlyl Job pSke
5 62) 1b aplre 4095 VF (sl ey plom anlyl Sl 4y s 350 dnll Jobo ggeome ands Ga b canlpl Jobo 0 SiLe
(R0 (b Lol

¥ X

Dd = =2 (0) by,

{Horton, 1945) ol (g 0y5e5kS) 485> 2 y Colus g (sioskS) 4915 2 sloanl] Jobo gg0e Sl cijarA s XX o] o o

A

Ff =5 () o,
(Horton, 1932) sizuus (j2eskS) ad5 25 Jobo 5k 5 (KI?) adgo 5 yo Colue Sl s LD 5 A ey (] 3

Rr= > (V) e

Lsmax
(Schumm, 1956) cuwl (;xeslS) adg>yj Jobo (3 p5ily g (roshS) ddes i o glas)l M) S Ly Cuipas Lgmax 9 BF
Oggorw E9
365 B wan D (il (lagadls LB Wlgs e oS 039y aidhaie Sy > (Bl Sl Sl 5P It slagSl
alises gladis olee opl gy o0 jladdy b adls ) dles | 55 emsenw goi .(Apan et al., 2002; Farina et al., 1988)
MRl g ool mll add I gerers £95 Jlre dwlbre jshaled adee i jllede daw 1) SeSeal
ol Cooddty 4553 3 VF 6l jlne ol Hlade 5 A5 o3lizl FRAGSTATES 4.2.1



https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.1.2.5
http://jircsa.ir/article-1-522-fa.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1403.12.1.2.5]

\n e 350l 095 Codlw gy 3 @aldl i ST (o 2

Tl a3l dwlowe S 03lwl 3 90 (gl )lire

S Liglw,d

ek ddlaie aiolyd slaoylus )y cdlaio l 48 )T e Sl il 5 wlidSiw i SeS @ jlee (pl dusbre gly
b opycins L ibe b Ve b acal dilate bulyd 4 4095 L'EPM (bg) 0 (aleyd cups jl 488 o5 () Jgio
SeS 4 5 (iSe) 42925 o Colue 4 425 b AICMAPI0.6.1 J3dley 32)b I e BAS (G1045) Cumdy (gl
b (oS Sy gl SIS 4y Jlme ol e ¢ 39 (:S0ke

OB, sutul 0500 Lhalw B gupallb -0 Jouo
Table 5- Erosion classification of Radkan watershed

&) 8l 059> a3 Lyl pud
1 Ky
2 2bj s dalpl 5 )led Salo L albas e by (BuS (il gyl dilate o) Ax I i
3 s il (S a5 — bl 5 (6l il b GBS irad (sl i 20 O
4 oxiSlyy 90 4 slanl il g (53l Gtalo p = (b Sl Sl dilaie S
5 (Wosuly 5 Woyless do G03) Baas inbuosd ST igts (g (b talisp sl it S
6 ol g 4l g (Plaw il jd (o)l adlate 10> 0
7 Oialoyd (g i g (raw (ol p )l adaie 20y ¥
8 o)ly oo & (S (Sj0igym 0oty b plaacye = (103 Ve | S) i g &) 4 o 4 (e b
9 Sk g s sbejly b (Shw 035 (505 b (pladiope — ol d )BT (g 5 (o oS g5 ) plite el

=
o

odnliie B 03)ly (yols (i 0397 503y b unlio (LS gy (s> g Cugy B bluyd 18l cbras e —plaie diely

Sl &1 o Comnd (1055le 9 Sl s diow a8 831051 (85 le oS 05155 (sl s Lo

doni ol baS) 316y e 1Sl 4 o)l 5 Silie ] o a5y > a0 B [Sily (SusaSsass asla b aS) o815
28 ol ol @y Lame Cand Jlms 5 955 00 Gl Mo pd e &S ded e LS (0D (STye 4 ]y &SU Elgil (IS culpe
bl GbaS) 3lass 45 590 13 NS oo o 033 Caoww 4y st 4K UK Bl S G ol 4o g sl ) UK
Cap il walss anb claas) onile B b (65 st S i e 5 o 03938 bS] Corle &y Laims s Sk 295 3L
asg> 305 F sl bojlas ol poolie 5 05 elind FRAGSTATES 4.2.1 il 5 ool)) 6,8 4 51 555k (slayline 350,
YA oy g (gdasine) Lol Cunday

Loadly (g5l sl
25 dasly 93 3l candllan cpl )3 Ngd s 5 )lnkiul slaodls 4 (5 lopgr cods 3 oyl paw 4 dogi b baodld oles a5 cowl p3Y
45 oalaiwl
r _ _ Xj—min(X;)
| = axG)-mingxp < 100 (A) s
r_ max(Xj)—Xj
Xi - max(X;j)—min(X;j) %100 (R) d‘b‘)

S ilopy oDl 3 Lo ylono ot 45 oolSid titd | ume 350l (slmodls 5 pl slaodls iy X g Xi 5 bnylone oylass i
(Liu & Ha0, 2016) 35:5 oo o3liz () Al J ¢392 (s Sy 13 5 (A) el 51 13l

,lxe (59 Cmsd

3218 3 ol olpe (cud AHP gy o)y o jadli ()jg (s 50 (ommwy 2 &S ojline 22 (6ySmmanad slogids) Jl S
il pj gyd d (oo dlader oo

(8) 5 Bisjs oo (¥) (295 Clualie ploxil (V) calituns (o5lp0 Al (KBS (led il (V) oy 357 g boline i (i (V)
(W70 «ganls g 0dlj (g58)) (29) Sluslio gl jlo (£)53lo £ dumslons

! Erosion Potential Method


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.1.2.5
http://jircsa.ir/article-1-522-fa.html

[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1403.12.1.2.5]

Yy e 350l 095 Codlw gy 3 @aldl i ST (o 2

A5 ool ui':” dil )’l ‘lm)ltm 39 O S 3 s Q;“I 5
205 o3litl i abaly 5 (WHI) ' 5el 0jsn codls jasls dnslxe (sl coles
WHI = PI + SI + RI (V+) dlat,

il ) 25 4 55 RE 9 SIPL llors Ly, i goly (adls 5 Cundy asls olis 4asls o3RI 5 SI Pl

Pl = XI5 W, x X] (n = 1,2,3,4) (1)
SI =YW, x X{ (n =5,67,89,10,11) (\Y) s,
RI = YP558 W, x X! (n = 12,13,14,15,16) (V¥) s

@ dogr b aiwd | jlee 1 oddo lsbuol (slaodly o yj9 ol pd cud gy X g Wi .ol obj)) jaslis alelo (548 Laslgy 4o
Sloolal b g (bl clpad (wlul y .08 dalgs duslxe g8 Laslgy 3l ookl b bl coliliel dajlmo 31 osis kol (slmosls
il 15 25 4 alaasge 35] dl (seis s 51 (SD) hne Sl 5 (MV) b
s g 3 30T ejg> MV + 15.SD) < b e
L a5 5560 i (MV_15.SD) > b e
Lo s glas 3 5 o (MV + 18D) < b o
b Lo s 3 3500 0> MV _1SD) > okl 000
.(Liu & Hao, 2016) siwd codluw lawgio gdaw 3 bl &lyed plu g
FoYE-Y 00 0ai] 0)gd dw ;D )] lpsd gy 9 VAR =Y+ VF 5ol 0,93 50 oMl Cumsg ol oMl yadls duloxe I
(28,5 )5 gyt 3y90 4 yi VF )3 (5, 0195 &) Cond SSPE-8.5 5 SSP2-4.5 gl 53 o Y+ VE-Y Ve v o ¥+DV-Y+VD

WYl 5k bawwgie
Cans & YoVF-Y+0e Jloj o3l 9 SSP2-4.5 g5l ;5 (Sl lynss Mgy &S 0 Lis (V) 5 (F) Jolis ot polbs adllas 4o
aore YeVE=YYe v Gloj osl p0 Coles 0 g iulial (oS YeOV=Y VD Jloj o5l jo o ials VA=YV w50, Sbej o)l
Sloj il Capmd & VeVFY04 Sloj ojl 5 SSPS-85 (sujli )3 (SNl Sy Ng) izer S (b |y 20 Sy,
o 1y (ol8l Bgy base YoVE-YYe o Sloj o3l 0 Loles g Lials YedV=Y-VD Sboj ol po (iuli8l VAR=Y Y i 5ol
Gob s 33ul 03 )l g lod Cumdy ol wall ks U ) Egdse b dgs Limgy ) (ITAR) GhlSan g ol S e
MPI-ESM1-2-HR o ales jl ot j6 o (sloJio duslio 039, ] AOGCM o Jlon 555 wuS 5 ) odlitsl | cgtio
I8 ey dp90 1y i)l g Lo (la yialyb o] 093 Jlax 5 4l )95 5 (4l SSP5-8.5 § SSP3-7.0 SSP1-2.6 45 )l dws o
$olo 555 gl ol lisin (slooysd 53 g el gy S 252 02305 el bl st | Sl gl b

Sl Slgden
53U 0,93 43 axlllas 3590 (51 )lero b 3 lliwl yyalio - Jgu
Table 6- The standardized values of the studied criteria in the historical period
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Table 7- Standardized values of criteria under the effect of climate change in future time periods
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Figure 4- NDVI changes in the historical period and future time periods under two medium and very pessimistic
scenarios
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Figure 5- Changes in pressure, state and response indicators in the historical period and future time periods under
two scenarios
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Table 9- Health index values in the historical period and future time periods under two scenarios

SSP5-8.5 SSP2-4.5 JERTI
2076-2100 2051-2075 2026-2050 2076-2100 2051-2075  2026-2050  1990-2014  4dgn
0.53 0.49 057 0.48 0.53 0.52 0.78 1
0.92 0.87 0.96 0.87 0.93 0.92 0.81 2
0.84 0.77 0.89 0.80 0.86 0.85 0.80 3
0.86 0.80 0.90 0.81 0.86 0.85 0.84 4
0.89 0.82 0.93 0.84 0.90 0.89 0.96 5
1.02 0.94 1.07 0.97 1.05 1.03 1.09 6
1.13 1.03 117 1.08 1.16 1.14 1.08 7
0.83 0.76 0.88 0.78 0.85 0.84 0.88 8
1.47 1.38 1.52 143 1.51 1.49 1.36 9
0.78 0.67 0.83 0.74 0.83 0.81 0.73 10
0.98 0.88 1.03 0.94 1.02 1.00 0.98 11
1.02 0.92 1.07 0.98 1.07 1.05 1.06 12
0.91 0.81 0.95 0.86 0.94 0.92 0.95 13
0.95 0.85 1.00 0.90 0.99 0.97 1.04 14
0.94 0.86 0.98 0.89 0.97 0.95 0.95 xSl
0.21 0.20 0.21 0.21 0.22 0.21 0.17 e Sl
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Figure 6- Changes in watershed health index in the historical period and future time periods under two scenarios
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Table 10- Percentage change of health index in the future time periods under two SSP2-4.5 and SSP5-8.5 senarios
compared to the historical period

SSP5-8.5 SSP2-4.5
2076-2100 2051-2075 2026-2050 2076-2100 2051-2075 2026-2050 EW- Y Sey
-31.68 -36.37 -26.46 -38.01 -32.27 -33.00 1
14.16 7.33 19.23 8.15 15.00 13.77 2
5.84 -3.23 11.25 -0.11 8.20 6.46 3
2.10 -4,55 6.99 -3.69 2.96 1.75 4
-8.06 -15.37 -3.62 -12.99 -6.24 -7.64 5
-6.41 -14.14 -2.22 -10.67 -3.83 -5.35 6
4.27 -4.29 8.68 0.05 7.49 5.7 7
-5.75 -14.34 -0.79 -11.09 -3.32 -4.98 8
7.99 1.32 11.46 4.65 10.46 9.13 9
7.68 -7.77 15.00 1.69 14.74 11.59 10
0.39 -9.73 5.44 -4.19 450 2.47 11
-3.74 -13.40 0.99 -7.91 0.34 -1.61 12
-4.91 -14.85 0.14 -9.66 -1.07 -3.06 13
-8.43 -18.41 -3.55 -12.71 -4.20 -6.22 14
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