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STUDENTS BUILDERS ABOUTBUILDING
Danchenko T. V., Trubnikova I. S., M. A. Perkova
Siberian Federal University, Institute of architecture and design
(SFU), Krasnoyarsk
Russian Federation

Annotation: in the article talked alub abstract work, as one of forms of educational process regardless of
what course students study on. Authors briefly decide on problems in building industry that arise up on all stages
of building. Conversation will go about the articles "@ttown buiding", "Krasnoyarsk today, tomorrow" on
the examples of these publications problems legal, ecological, organizational et al, are affected. Basic difficulties
that it is possible to avoid are generalized, if to set the ways of decision. In conclusiommictaeconclusions
are considered that a present situation in building in Russia is characterized by the row of serious problems and at
the same time, by large prospects for the quality jump of increase of standard of living of population.

Keywords: abstract work, problems of building industry, profession builder, is new micro regions.

loajHjddd Hij'dg Isd3, ylsts ydLdz o MmtseBMmlse j &

10 ftetslswy jdadd d3detsctafjrW joajslsl € fipuaaf ks@ss,dzj ylstf totsy d o Oded™w o Gt
ttOlsdo dzOv tOBBISO d kyd s dzfj ctseitsayj fipfig) HdzjdixfO L dEFHiby dpismstndsd]ls ¢
R W dzgf tHdSCO, EodsH' jr djed fvsd@atO)ij dzdf Hy G Bded § ctsj CIsso
Cso 0O RiddzO dwjtecj jodzO, 1 jftsmGEsEdGof Otod dEdd L¢ddrjjC ipQalg-d3v L OW o
Htcs o dzO Coltster j Htoedh dzd twoOsfitstods,' fiodbg 'L Ol e de iiOfpls s b j sz d
&34 Isted y Jfr]CBGB BsH J dzd tetso O dads's dadzdShys dsfdzjs e p by J Mis ey ! o d
Wdede Rdzfisd lszlc® Q@tecrHddsjGE2dzi Me &zOMse Odzdzsis! iy HE Mistets
EHjdvsls odddiOddj sz LOydw®kd. J[tecOddL tso Odzdz 2 Stoba
ctekzff 08 Mbtesdljd d' 2 MY jSO0BR], SC(Shttetcts BY el disbow fifdsty ais
drn HBCdOH'T, tj%jtOlsr , o CuceOfrls j sk Qo dskdzis s  GARRLE thxf qidzy | dzj |
sets. ufs 5 YjB HEzBOEls d dakts d§@EhEERBEEE #&)) ¢ BBy sddd, -
dzd R flskzujddstse d L OolstcOh dagozsfidisiQ et b detsw s gzjiz] F o Ols O ks
{B it o tjWjtwOlsj ¢l totseidsjdy? hed Chigfls e dsisfjdsyf! dpexdzOsksf- §r IsO¢
toOfdd d Ykisd dr t6f"j dedWdelk yjSdedssje’ P dztf "sAmHsCeds, t & ey teia] dets S te
fMlskzHj dalsr 2 Cktfmo. 1 Ols to tsdizlzLIs® | Hfdftc ReBGRjtdly Q8 Isf) f B s Ets8 s o | dzdz
ter & HtoedrasHdIlsMY MOk do Oilsf? sdOdiis B d & [fwl) G fg 2 Mis:
oefmMin 1O OR Mtetsdlsj dz@ MisdeDdls, udgjlz HddbsTdEidH SO O d W] -0 5 tets T
medd, ¢ tsdatsdi3d \njlshipCiddgde’ 1, to teopmefatgi@MiS - % fdz! ¥, Ctbtte’ j o] HI
yd medg, Lesdzsedud MEdd, ®icd) O dzd n Qisd HdRdEdg - , € OKC sEdzd 5 s dzd
tejh O lsmw, d ctcetstedlsmy o Midsitsdmisipls @EO jlsts, ylstsBr tj OdzdL ts9 |

I Mdes o dzOw Yy Ofyls! desds Hisd3y [ 1] .

l sHeEBIstsoadzj dzdz" 2 HBC &ZOH, O ofsfMmdzjHMmlseodd dzOf d -
MO dzdzOW flsOlss v ¢ OC SlsjsdB@zsvio MistesdlIsj dz' Mise se,
dzv j sy ddelsj toj Mdats 2, OCIszOdz! dzts?2 dzO Mmj ¢ tsHdzv h dzd 2



[oteOLd2MS 2 wtss L 244@42M8F¢[(me[)§1#u[¢ 5

stcOfMdzsw eSO HB 2020 6., tOff
fMtetsydzkzes  ff jaff jLCOH]lodgS | Otcrndlsj €1
ftesj Clsdetsoh dSGtse d Htekzedna ML H
B dBlsOdz! desc s HEsC k2 d3j s OB hs-te O fiy) dats
dzj dedels @85 EfsStetsSHO HBdzY jdz2 MisOls: |
Wstelsdz s Hdzv ftetsy do Odead™w f fMtse to,
YTl o' 3d BIS L0 5dOB], f sSHL j d3gdz ¢
M MCojttORd d fOLCOB]. [ StesHA,

oLEdVH, BOS d dO ¢coHtARe. |1 20:
750 Is' fy. ScosH dg,0 j@L ® { C MY dzz Ols
srf). Co. & yddrw. Clbt tejCisteH,
Yyjdelstcj dzgi BT dzs ded S sGHO. 1 sdzt !
& - Pk aaciHszdzr” 9 1 CMfdzeoOlsoOyds , ftsm
. dq tcﬁdudztsctsﬁddfstfaﬂstsmmqlsws%ls
tdfp. 1 [CtejMmisdtsisd ff%rhs . [2] rtstzOrOdsq’thSHGtsls
) wotg , LOo lstcOe,
0P dzd € Ocsd M e § b Odzd v %dzdg By -
dzr'§ 90tdOdzlsr : sl fr]BLHOdz ?Sggzagcsdzm
CtlslsjHydzr = HBBRBse, dL €Blg C1 gz
eudls: fsjCls Hdw m9154c§ HE 55 28
fMtse toj d3j dedz’ n Brfr]lststsatSLats ’Hs JH c@”ﬁ@@ I%Q-ququ’e [ da

dlsj &z o ©. ISBq’lsJer})WOHfl}sc@ds

) q’dats

By lsteO® yddzz w dBsydets? [ dzw | B n
HE®RO 5 COtsOMmdts?2 ogs)iEE%grsdf o8, %Mﬁéi BEHZhOfg
otsLoBHdI! LHOddw dL Gtslstsq dth dsdﬁadz 1 s
s dz dzts? f dBéz@n § j Mls @ s ¢ fyls d Ggf“y szdzzs fr]tsuchdZJ gz d
fp LjBdzj?2 T EPhtsssise jIsfilse d j tG hbu dzj sdftser j fsi
ZOf 6 Oo dzjzdadOle & & f) dadzts 2 Gt@o d‘3t£5t8 @ q tsO?tsdzdztSGts L dz
fsddsdtd LOfsMON BB“Jfr] %Ols Zﬁh% A g s j &zt -
HY dgdzr = tsH LOfnlstGBQQIz &Z% d OtGQJls
fMsOo dzw jIs dzdh ¢+ 17, %tsls BBrJQ h

© » ©OLodl' o fr]lstcOdzO.-. Ho;?éz g i%@@ &%g Umqadzﬁ;
BSd M j. Tf5MEE0dd 2 '%ets%ﬁ&&{}ﬁdz:dg S H e &) dzquem dzd
fr]lStGTSCfISJdZJfr]ISSO 1thSBdZJdBd1{Jﬁ]QqJ UtGBBdZJd:Sr 1 tsdzt h 52 q’ogJ

stelndesfisd dzOUddz0® sy  Sgp g o wodw fnlstmsq’ls;dzifn

"OHC, O jhj d@O 10§ L5 femyjdls Ljdsdzd, Bl JO,szdzfi
UtGJLdHJdZISO g8 L O mlsmtsdls'g’tGOStsafJ o tesmr fts sReOdy ¢
BJ &z dzO, YsMislzf Ol d dgSd ¢ ¢ xpwadqyj MSdj lj’tstssdzcjdz,‘iq% Csls
sstodssL dzsf) udds. fmde0 fdod | pos s o). viejL dj tedas tftslstsJBd
fI’]tGISQd fr]tsGdzOfr]lsaOdzq’WCaBtsls'mBs' ysts ftedosHdl € dhmistsh j dads
dz' 2 > qdz52 HEA def SBRSHA By e dedes  dzj o shis DdzOo dzd o
e ZOMs-E@dsd 404 Is ff]lfJUquzctthslszBhJQ ftej nial;,  ia@dtay 18 ON jsdsdh j
fesyjmn MscwOMSe Odd"Y L Oyyiimsosdlsjdj?2 ¥dste' 5% O0kd
ESHO. RA&OYJ Gtsststede,d.;Uiﬂletquw fl ftedor ydaf &0 digjvinls fifjtdasiye te lz L
B st j, Ui ysHfdmOl st Odzf stelsdets2 MdMmlsj d3r ,  ylbsts ftea
10 ftOCIsde ilSB_UthS qLdZCf“ Ol BsMW j tor ; Izaszq'u_J J CBd
Mestse Muoud BBJJClsO By fesdr h dzj dadese s dsizf 02 & ¢ Oy

Ho Qo qasshlsd. 1 JH )Gk »
CoOlqtr MihmlsOodvsls oL wiiy, MSSTsdBd gom"éfma@a%qucq 4 ded v @5

f dzOIls® sz M€ tstej dzd | tsWtstsdj;dﬁdechW Hts';lzd34dzlstsa.
tcOB Sls OzalzRtc Odz! dzf 2 f d&zOdz tOLoadlsdY GBtesHO



6 [athL dg2mMed?2 uwtss L 2¢4Wj2848|H t MR Y )s s | ¢

FEN

S

-
IR AT

(AR

t dmlstulsjd Mot ydases Cts&fdjcno

] (% jimmdd mMistesdlsjdy jfA | ©OROR tjcdtsdOd d' 2 ft

B dzefr . Y tedwisdts ks, Ykt Mftesh @O zyomksSd Hdv ddHde dHE
otej " J otMbtjBtsesOdkO, MbgoO®kjt' 5 do Bj M ZOdsdkz {§t
(tedf. 2 Mmistesdlsj dz' MsPBls #PdsOC Y| YWsttddteso Odzds tejL jtea O Ey
fts Misy fFtosWjmimdy dJdaisdicgtsmw Hdv Y ddzdh ds?2 LOMses2¢d o
HOIsj dz dzOWw ] Hi2Mmlsoadlsj dztejtsifflsd X4 BT 90jls d OS],
Cse 0 daryj dzd j dO tkzSCsotsHWhA sl CtsdS ktej dzydd Mtej Hd f 51
Hj2, HOdjCdn tls MbstesdlsjdHjj HBdyds ftserhOls! CMYyjMmMisots
CedmMlso ©é d cttsufMmlsaOe. 1dF j MBotej d3j dedzloj My €S iglsdpy j dzd s dets 3
dz" 2 IstckH | BJEctcOdElstse BjL LOYyOMmlskze Mmeowl

fses? BOCShPdugHo hlstkEgd8. h koW

O dz’ dd3j dedzs O fp oS
Otcj Mmisr LO deOtelkzh jdadj L OCBd) OC dz¢ g dirfsje O. lrfk

e -

ZdSd Mmbtetsdlsjd da Juyse (L 'rdihdvwy Mdszoydw o Mbtesdlsy
ZOs s or AsHdl! 20 Mbsies?2CnOBOSkjtdLEjlsMY ©WHEH f§) 6! j L d
Foso jdz' L OOBBIsds? § kOl Isjds, Bd hdid §jtehfislde Odd

dzj 53 Slso j sMilse | srdagdidkzi i @B B &M C O Bsd.ej di3j dedets |  fifliste ts d ©jj dz' fipldsests
dzj Misg st YyOMmists tw©OBY]2 oy fatz’ il Waf d WzP Yy dzgzgledetstc- o fnj 34 dz
Btetso Odzdz' 2. RASCEHO § tod R tHH(ASHE? | Is telg@iods * fiferd dfts HHddzj Tds, H dzv ¥ d
d desy! ¥, Ylstser flH Ols! szl j BlgY 99 Sk filisQ diasdndzj dzdizOj o ' - tsH dz"
MesCd. 6kt dz@L ey ff @Gsedj NBOE&d- skH' R0, Mistlsdso d
Sjd dzF j] StsdifOdedd 80% ¢l s e L sletcipdsds @ s jdadly | i) ylsss '
Hdtej Slsdo dz s Mt C Pisdrlz Y 66 laeds HSBC ®IO®E , By dzts Bsdzj j S SEY Sl
[MtsB j ddzs yOMsts dzj o' § szdzf gL gk dzg 1so O OC OOk S d fsmlstesdls
CsfmikzH Omise j dadds € fpswisQ dts citcshiteds @ sHBdY | stsets dzgj SBRSHJC
sMotsjddv BEHYjlsdr ° MjHMSHAGHT € tojh jdeds[Ofo OpzsF "N GB- L
mMdskzoOoydd ftosmists dajls o Bildz] ydes, OSdj vl dd Msesd ¢ OC |
fndls! Hiczed] kmdtsedw, [6]d étst WWjClkde dzsis! ¢ Hsdzpdziz defyls Ols!
vises ftsdzydl! ftsjClk, tdcOdkd, O &O2kd Mot GlkteOyj ddj
how of fsdzded s Iddjp " 4 Isdedaffadzsc s fstesdlsj dz' Mo © dzO ofj2 Isj-
StokzHdasmisd sy dets LB YO, jMmdd &OKjlsdls! fkksd toj-
h j dzd w : s dMsC ddlsj tOkkzter

A 160od&z0 §sHABHO § Mmistetddlsjsdzd fls oy kO diy j S sdzE1C @6 S to 5 H dats
YjMSts2 bySd Ltjddy YJSHdbtozgh: dvo sy aitOdsnOsE i iz dz0ts s |
Mlso j, dsttdOdd d §tOs ddzOyd :inis/odsty aldg jdatigsdzds” i lsficuste(® ezfs 65’ O to
lsj dz flse O; Mstesdlsj d Mss @®OMdasOBEO,- vAv 20

utso jtoh j dzmiso s Odedj d fiff 800N jdzdj <+ WWJjCIlsdoe-

desfilsd EftcOodzj dzgdw d dzo j Mis d y Rrsdzdk Oddzly J 26 sy JRM O B3 toolz B dzd € 59 O
Mstesdlsj dz' des; C s dzj € MmJ HijoteOMmdetsw oS Mj1c@GrWEE O Bdstc® |

A lwesdLetsuMmiseats d orf § zif M FickaL@dz | gaksfiplintf st t6OL o dIsd,
ds?2 Mbtesdlsj dz' dets? HtesHEZS Yydhbd Odedzd € o F 810X B 8 dAf tof Ozt
kOB jdz dz 7 Mbtetsdljd d 7 feBnfmdwisd2,cOREH, § jdatf js BO B OB 4
COoyjmseo O Mtesdlsjd d 7 kipkzde; wdBOdSddd, ¢.1. uwsotj dj



[otOLd2MCd2 wtss L 2492048 Fd ((MREW[)S LU T ¢ 7
Mstetsdlilsj dz! dets?2 dzOkzCSCd, Isjrdad THWPAdAOME detsdzs e Jcp . / [ tedzOded L Oyd
Bddz s#iwlw.., T20171M. o Mbtetsdlsj dzt Mlsea j [/ | d. oW Odz0O

4. 1 OGHOMOKYd R. 1. ¢CIsizoOdy. ozfrJthij;tsblstsasdzlytf;t{nH;mcst)aﬂsdw Mistots d |
dlsj dz' Mlse © [/ / u-jdsdzdsy jemedddjo Rdz@fad @S 1 6 9 &).

sd¢j: fMmB. WMbk. & 5H BEBE®S Z20& ytsdzslsd dz ¢ . . J[ttcOddL Oydw
Qtsde[tsatsfr]chcftsfnC. ddBods, EGbBHLotHMISOO /p.uv.q .¢. .0 fiotedstsls d dz,

5. o¢lkOj o . C. U] ndzbdztrad qivOIsT leds B)§ I R dzygeastE2 B REHH J 3 W e
dLeotsHMmlse O. / I.:|5les£)tGEfr]?.qLHOl59,thG)JﬁzO 1 -1, 1 ddzj d3m Odzts o ]

6.5 0tej dzS 89 1. ¢. 1 B dzj By @O o W dhdfOsizptsgisfag g 52 1 ¥ W j CIso
sjdzt dg » CBRIOdd?2 o: Emdzgozdy Hils figHadkidss 2 ' L cfesj CIsso
a3d S d. ¢l B. !} By lstclsROJI.H Q2B Byj @zt Misots kdzd € Odz dz" - -20860dzd 2

1 0).-(n4-297



8 [otOLd2MEd2 ufs¥L 2lé4ﬂ)420ﬂ8|51 UodH)E 1At O JARY L HSRE 1 $USR
Raéceéekéaéail UcéRaodcai eaad éUIT e
EANT AU TICPE¢, 1T ¢ZEZAAAEC C CPPEAAT A¢gl CpP EAD
OAEAAI AT T T AT A AiY'l‘DEl’Ai EIf ETEAED: AE¢l ¢AlTE
skL!' &B3ddz dtelsjds Ste! joady, C

v di3j dzeMC d2 RdzHEMisted Odz! dz" @5 agjladzle j tofd |

Is

O dedeslsOlydivew L d f ofmj otLteOMmMsOshddy dqdalsj toj Msdz daj Wisj ¢ OL
dZdv s Ecdzj o sHistcsHise HEBE Mitses Codfdzi MO ddalsjtej Mder &3 { to.
sdodzr » dBilstsHtse dr ftsdMEO, t©WOLoJjHEd d dhmigdzss hisd Okiag & d3d -
tcso Odzdw LOdzi N J2 WEkdHOM] dzs©O d wOmMmdsslstej dz@ oL ditsy desmls d
HilOdz desets dqLEyjdedw dz20 BSCtetsktesodzi M fodgsh: s h dzd¥W se .
sBj My j yudls: M J ydodzdL dtctso Odedz HjdzW d3jldstasiHN i dAts © Ots O LA te CEBttsisde) dgdiS t
Lz Sstedyud MEs] BISCtEsMOddtetso Odzedy d IsjteddscdHtetsH d dzOd3d yd fr

Abstract: In connection with the growing interest of oil and gas producing companies in hydrocarbon fields
of the preJurassic complext is interesting to generalize the effective methods of their search, exploration and.
The article describes the characteristic features of the formation of the foundation deposits and explores the pos-
sibilities of their study from aerogeophysical methéalsletailed study at the micro level using thin sections.
Possibilities of specialized techniques, developed for fractured reservoirs, such as electrical microscanning and
thermathydro-dynamic visualization of cracks, are briefly described.
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ABSTRACT. In article onthe basis of ethnolinguistic analysis and textual research of a number of written
sources was revealed the origin of several toponyms belonging to border cities and border regions of Ancient
Russia. Was found a link of oikonyms of the group "saksin" wgHftinctional purpose of its carriers. As a second
marker of the ancient Russian border region and fortress, was proposed to use the presence of Pecheneg garrison
in the fortress or Pecheneg traveling in the region.
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Abstract

The article is devoted to understanding the problems of interaction between the Soviet political and intellec-
tual elites in the context of the ideological policy of the Central Committee of the CPSU. The complex of archival
documents of the Ideological Commission of the Central Committee of the CPSU for 1958 was involved as the
source of the study.
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HYDROCHEMISTRY OF A SMALL RIVER IN A BIG CITY: RIVER
HRAZDAN AND CITY OF YEREVAN, ARMENIA

Gayane Babayan Hrant
Doctor of technical scienc&cienceCenter for EcologicaNoosphere Studig€ENS)
National Academy of Science, Abovian Street 68, Yerevan 0025, Armenia
Gevorg Sahakyan Ashot
Laboratory Researcher, CENS

Abstract The article contains a study of River Hrazdan water quality withifeoévanover a 6year period
(20122017) by some hydrochemical parameters: physi@mical, of water salt contents, mineral nitrogen-
taining substances, nitrates and phosphates, heavy mgtald, Co, Cr, Cu, Mn, Mo, Ni, Pb, Zn, Hg, ABhe
researclincluded the determination of spatial (8 permanent stations) and sedsghadid low water) dynamics
of hydrochemical parameters by a methods of principal component (PCA) and cluster analysis. A comparative
analysis was done between data for 20027 and 20122017, and geochemical series constructed. It has been
established that the 5th class water quality limits protection and normal functioning of the river ecosystem, river
water use in fish farming and irrigation.

Keywords: hydrochemical observatis, urban river, water quality assessment.
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1. Introduction involved a modified approach to observation data pro-

River Hrazdan is the longest ldfank tributary of cessing andnterpretation. Firstly, the given ecologo
River Araks in the transboundary basin of Rivers Kurahydrochemical investigations were done using a basin
Araks (Armenia,Georgia, Azerbaijan, Iran, Turkey). approach, that became possible due to implementation
Among the basin states, Armenia is the only countrgf ecological (background, regional) standards for 14
whose water resources form on her own territory, thiarge river basins including the Hrazdan mean irgtern
rest of neighboring states being to a varying degree digsw which were put into practice in 2011 by the deci-
pendent on water del i[9)e rsjondftheoGoverhmemefmimeriasThe seandardstrep-r y
Major transboundarissuesattractingtheinterestof all  resent the average statistical concentrations of basic hy-
the basinstatesinclude complexwaterresourceman- drochemical parameters for a decdaleg period (5
agementconservatiorf river ecosystemandsafewa- quality classes and 6 purposes of watee) [6]. Sec-
teruse[11]. ondly, water quality assessment was done through

Theimpactof manmaddactorsuponwaterqual- methods of statistical analysis, which help have a
ity is the strongeston a 36 km - long river section in deeper vision of distribution of hydrochemical parame-
Yerevan boundarie#ctive developmentf a million-  ters in time and space and reveal associations and inter-
strong city has been accompanied by natural and eaelationships. Thirdly, geochemicassessment of the
logical disturbances throughout the basin and intensiwer by heavy metal contents was provided [12]. Cur-
point and diffuse pollution of water. Pothnts enter the rently, the quality of river water is a matter of serious
river as a diffuse flow from polluted soils (erosion, sureoncern due to rapid increase in the population, urban-
face runoff, drainage waters, atmospheric precipitationgation, industrialization and deforestation. The availa-
and nondrainable surfaces (urban stormwater, the imble river wateresources are getting depleted and being
pact of construction activities, road transport, etc.). Thedversely affected both qualitatively and quantitatively.
major contrilutors to that are morphological features of ~ These hydrochemical studies ofYerevan sec-
the river and a mountaipasin relief of the cityDirect tion of River Hrazdan were aimed at assessment of river
discharges include untreated household, fecal and water quality, analysis of spatial and temporal varia-
dustrial wastewaters of a centralized sewerage, stortiens of hydrochemical parameters. The initial material
water canalization and so on [10]. consisted of the results of observations done by the

The outcome® f Ar meni ads r i Centerdor EealdgieaNoosphera Btudies/(CENS) on 8
assessment reported in the literature mainly sugggstrmanent stations in 2 hydrological seasons (low wa-
collation between hydrochemical data and maximurter and flood) for 2012017 and archival dafar 2002
allowable concentrations [3,7This particular research 2017.
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2. Materials and methods that comprises 7 towns and more ttghrural settle-

River Hrazdan originates from higdititude Lake ments.Even at the source the Hrazdan has a significant
Sevan. The Upper Hrazdan flows south through anthropogenic component because of deterioration of
mountain valley towards Yerevan, the Lower crossdsake Sevan water quality and natural runoff control [1].
the Ararat Valley, and finally empties into River Araksln the limits of the Yerevan the manmade influence in-
on the Armenia-Turkish border [12]. The Hrazdan be-creases. A part of usated urban surface rainwater and
longs to those mountain watercourses which are fed lfipod runoff enters the network of urban stormwater
diverse sourcesunderground, rain water, melting collectors having a poor sanitary and technical condi-
snow. The water regime is characterized by phasestain, and partially drains directly into the river via open
spring high water into the early summer, fall and wintesystems (road ditches, canals, road flumes). The quality
low water. The watershed area 2565kthe length be- of river water also largely depends on that of irrigation
ing 146 km. Main components of water budget includevater used by agricultural lands and home gardens lo-
river runoff 733; atmospheric precipitation 1572; evapeated close to the rivefnother contributor to river wa-
oration 876 million riyeaf®. The river network of the ter pollution are partially treated wastewaters of a cen-
Hrazdan basin consists of 541 rivers withtalttength tralized sewerage system: Yerevaastewaters treat-
of 1262 km and network density 0.49 kkm-1[9,10]. ment plant (WWTP) accepts municipal and industrial
According to data for 1956967, in natural (back- runoffs from Yerevan and towns of Charentsavan, Abo-
ground) conditions, water at river head is more mineran and Byureghavan [13]. The WWTP provides me-
alized than that in its lower reaches because of a donshanical treatment alone, reconstruction to resume bio-
nant impact of Lake Sevan. The &tis characterized logical treatment being postponetgadily. According
by increased mineralization values and a clear excetssdata for 2017, percent of decrease in BOGDncom-
of magnesium contents vs. calcium iomown the ing and outcoming waters approximates to 6%, ranging
river water mineralization values are decreasing undér3 to 20% for the rest of parameters, whereas accord-
the impact of one of River Hrazdan tributariethe ing to the requirements of the EU Directive, the reduc-
Marmarik and remainapproximately constant before tion should be 90% fosuspended substance and 75%
entering the Yerevan area [3]. for BODs [2].

River Hrazdan as an economic resource and a lei- Before entering Yerevan (permanent statitrav-
sure facility serves an exclusively essential role to Art) the river is impacted by a set of manmade factors
menia; its basin is the most densely populated regidkig.1) and namely a cascade of hydroelectric power
plants

Hrw:

0 1,2502,500 5,000 7,500 10,000
[ - am eees—— JVEIES

Fig.1 A scheme of River Hzdan water sampling stations within Yerevan

and a network of irrigation canals, the Hrazdamlifferent intensity from urban areasdauncontrolled
and Marmarik water reservoirs, untreated wastewatepint discharges of industrial and household waters.
of towns of Sevan, Hrazdan and Tsaghkadzor, poilteforeHw-7 the river receives more polluted waters of
and diffuse pollution of towns of Chamtsavan, Abo- its tributaryi River Getar after which the river runoff
vian, Byureghavan and over 20 rural communitiess regulated by the Yerevan water reservoir.
Hrw-2, Hrw-3, Hrw-4 Hrw-5, Hrw-6 located in differ- Water samples were collect@d spring high and
ent parts of Yerevan and experience the impact of isummer low water periods in 2012 through 2017. The
regular surface (stormwater and snowmelt) runoff witlQA/QC plan for field works was implemented through
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the analysis of duplicatemdtransport, equipmer#nd River Hrazdan basin. River water is classified into 5
transfer blanks. Water was sampled from central poguality classed-high, Il- good, Il moderate, IVpoor,
tions of River Hrazdan intoew 0.51.5L plastic bot- V-bad [6].In order to assess ecological situation, we
tl es. As O preservat i v e caautptededefficient of corcantratientofendavy metdlsr i ¢ ac
was used for heavy metalagaandt s @l phlvwiaconsentbril ed-pedl O2
max.) for phosphates. The samples were transportedttance into the city HW-1 [12].
the lab within 32 hours [8]. Field measurements of
physicachemical psameters were done with Horiba 3. Results and discussion
and H¢CH Sensl|l ON anal yser sA smtistital enalysis of yexperigyentalhdata foro6l -
lowing methods: pH ISO-10523; electro conductivity years(Tab.1) has indicated that the water temperature
(EC) - 1SO-7888; turbidity- ISO-7027; DO- ISO- range is8.7-28.3C, pH - 7.369.25; EC- 3121314
5813. Other parameters were determined in the Centeb/sm; turbidityi 0-356 NTU; DOT 7.2619.92 mg
Analytical LaboratoryCENS (accreditation certificate L', TDST 225706 mg L'*; CI - 36.9156.0 mg [%;
I SO/ | E+008)0y5the following methods: SO i 32.5-142.0 mg [*; hardness 2.0-7.9 mmol
HCO d &0 IS0O-99631; CI - 1S0-9297; S@”- L'%; NHs*-0.1-12.0 mg L%; NO; 7 0.01-0.79 mg LY;
ISO-9280; C&*d Ftg I1SO-6059; Ndad *KISO- NO;z -1.1-69.3 mg LLY; PQ® 0.085.92 mg LY; Cri
99643; NHs' - ISO-71501; NGO, - ISO-6777; NQ' - 0.39-4.39¢ d.'}; Cu-0.7528.5¢ d.'}; Mn-1.2-92.0
ISO-78903; PQ¥ - 1ISO-6878; Hg- ISO-5666; As- ¢ d¢.''; Mo 0.0510.0e d.'; Zni 2.585.02¢ d.'%
ISO 173782:2014; Ag, Cd, Co, Cr, Cu, Mn, Mo, Ni, Significant data were too scarce to provide a statistical
Pb, Zn-1SO 15586:2003Kerkin EImer AAnalyst 800). analysis of Ag with detection limit <0.1 and maximal
The accuracy of analytical work is verified by referenceoncentration equal to 10,7; Ge&0.02 and 11.73; Co
solution and a repeated analysis of a water sampl&0.05 and 12.73; Ni<0.03 and 5.12; Pb<0.03 and
(n=3). 5.95g d."!respectively. Hg and & concentrations in
Preteatment of analytical results included deterall the samples did not exceed 0.6 and.§."* re-
mination of water salt contents, construction of trilineaspectively.
diagrams, calculation of statistical parameters. When Separate study parameters exhibit a wide range of
developing a data set for statistical treatment, very higlalues against the average, lower leveling of study val-
and very low values were not removedcs a data set ues and a variation coefficient value exceeding 33%
is heterogeneous by its content because of a strofigHs* - 194.7;turbidity - 173.8; NQ - 133.6; PGQ* -
manmade pressure from the watershed Based on hydi®4.7; Zn- 80.5; Mn- 75.8%). Extreme concentrations
chemical profiling we applied data reduction techef hydrochemical parameters trigger dramatic devia-
nigues as principal component analysis to evaluate ttiens from normal distribution. These depend on cli-
importance of various water qualiparameters and de- matic changes, soil and rock composition, hydrody-
termine the most meaningful parameters responsibfemic proesses, hydrological regime, flow velocity,
for the spatial and temporal variations in river wateriver sinuosity, and so on. Besides, a dominant role is
quality [5]. Spatial and temporal differences in chemigiven to polluting substances which enter the city from
cal composition of River Hrazdan were determinethe watershed basin. Resolving the issue concerning the
through a cluster analysis liyh e War d 6 s oosttbltiondof nptdrdl and manmade factarsnaater
River Hrazdan basin was mapped and sampling sitgsality formation based solely on a simple collation be-
plotted using ArcGIS software, diagrams of water sativeen obtained results and standards can lead to incor-
content were constructed with help of GV charts, staect conclusions. So, to identify the causes of water
tistical data treatmerit by SPSS Statistics 12. Waterquality deterioration different methodological ap-
quality assessment waone through collation betweenproaches are employed in general @anthis research
obtained data and regional ecological standards for particular.

Table 1.

Statistical hydrochemical parameters for 202 7
Parameters Unit N Min Max Mean STD CVv
Temp °C 64 8.70 28.30 16.64 4.73 28.41
pH - 80 7.36 9.25 7.97 0.38 471
EC €S/sm 80 312.0 1314.0 770.5 168.0 21.8
Turb NTU 80 0.0 356.0 25.8 44.8 173.8
DO mg L't 72 7.26 19.92 11.38 2.99 26.25
TDS mg L't 80 225.1 706.0 491.9 108.0 22.0
HCOs mg L't 80 80.5 348.9 218.0 53.0 24.3
COs mg L'? 80 0.0 24.0 2.8 5.8 210.3
SO* mg L't 80 12.50 142.00 74.62 29.62 39.70
Cl mg L't 80 36.87 156.00 105.11 25.27 24.04
TH mmol L'? 80 2.00 7.90 4.73 1.16 24.42
NH4* mg L'! 80 0.10 12.00 0.82 1.59 194.68

NO mg L't 80 0.01 0.79 0.11 0.15 133.61
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NOsz mg L'? 80 1.12 69.26 17.73 14.70 82.93
PO mg L'? 80 0.08 5.92 0.76 0.80 104.68
Cr eg L't 66 0.39 4.39 1.58 0.91 57.63
Cu eg L't 80 0.75 28.50 8.46 4.75 56.16
Mn eg L't 77 1.20 92.00 17.21 13.05 75.84
Mo eg L't 62 0.05 10.00 4.06 2.39 58.84
Zn e g'! 80 2.50 85.05 19.62 15.79 80.46

inated by hydrocarbonatand chlorideions, cations
by calcium and magesium ionsOn the whole River
Hrazdan water both at flood and low water has a hydrgeasons.
carbonatecalcium composition with the exception of
Hw-1 (entrance to the city) in which and natural condiponent model with 88.59% (low water) and 83.59%
tions alike cations in some samples are dominated Iflyigh water) of the total variance explained (Tab.2).

\%

In the first instance water salt content and changesagnesiumans. Besides, the increasing share of %
in basic ions in different hydrological years were asequivalent magnesium in water ionic composition at
sessed. In most of the studied samples anions are dahe entrance is observable both during high and low wa-
ter. In the city boundaries the share of chloried so-
dium-ions increases downstream in both hydrological

Variables and factor loadings after Varimax rotationhigh and low water season

Variable

Temp
pH
EC

Turb
DO

TDS

HCOs

COs

SO*
Cr

ca*

M92+
Na*
TH

NH.*

NOy

NOs

POy
Cr
Cu
Mn
Mo
Zn
Eigenvalue

Cumulative %

Factor Loadings (Varimax raw) (DatRazdan) Extraction: Principal components (Marked loadings are

>,750000);

\Y

values in italics indicate statistically significant scores *3.8®0 (weak); **0.50 0.75 (moderate);

% of totalvariance

High water
Factor 1 Factor 2
0.580993** -0.402312
-0.039639 0.680949**
0.662214** 0.008692
0.884653*** 0.104940
-0.575204** 0.489424*
0.927506*** 0.276364
0.595791** 0.322199*
0.217817 -0.022166
0.723668** -0.539465**
0.401225* 0.626793**
0.631997** 0.590841**
-0.303712* -0.544195*
0.933738*** 0.159944
0.394550* 0.019998
0.946633*** 0.022119
0.805574*** -0.164263
-0.334097* -0.504525**
0.954649*** -0.077292
0.129850 -0.758195***
0.787583*** -0.570452**
0.809418*** -0.022458
-0.556722* -0.651151**
0.122528 -0.933202***
9.542970 4.895601
55.32 28.38
55.32 83.59

***>0.75 (strong loading).

and Cu; moderate loadings e mper at ur e,
The first component (F1) describes 55.32% (higkerse relation), HC® SQ?, C&*, Mo, weak loading
water) and 47.35% (low water) of the total variancei. ClI-, Mg?* andNOs. The first component in low water

Table 2.
Low water
Factor 1 Factor 2
-0.52693%* 0.730360*
0.792923*** 0.081794
0.917246*** 0.251394
-0.080659 0.817460***
0.665309* -0.640022*
0.790308*** 0.547234*
0.873718*** 0.137152
0.712312* -0.46425%
0.121567 0.845302***
0.486604 -0.066983
-0.180745 0.613435*
0.63937F* -0.451062
0.570519* 0.551925*
0.782272*** -0.209147
0.084189 0.883675***
0.138924 0.920314***
-0.435742 -0.101169
0.47132% 0.695991*
-0.840082*** -0.143898
0.071858 0.674403*
0.075740 0.697791
-0.955156*** 0.042122
-0.61437F* 0.40677%
8.167527 7.114307
47.35 41.24
47.35 88.59

Factor analysis of the data set outputs a-frum-

The first component in high water describes strongias strongly correlated of pH, Ec, TDS, HEO'H,

loadings of PG¥, NH4*, TDS, Nat, turbidity, NQ;, Mn

Cr, Mo; moderately temperature, DO, C9 , Na,

Mg?*, Zn (inverse relation); weakof CI, PQ*, NOs

(=,


https://en.wikipedia.org/wiki/Total_Dissolved_Solids
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. Factor 2 (F2) in low water shows approximately 41.2ihg snowmelt and rain and Mo in dry seasons are un-
andhigh water- 28.38 % of the total variance and dur-ambiguously caused by manmade factors. Phosphates,
ing high water the strong loadings includes Cr, Znammonium and nitrites (indices of recent fecal contam-
moderatei pH, Ct, C&*, SO, Mg?*, NO*, Cu, Mo ination) enter withirrigation return waters and fecal
(inverse relation); weak DO, HCGs. In low water wastewater. During high water it is a diffuse runoff
were strongly correlated of turbidity, 9 NHs*, NO,y  from River Hrazdan watershed, in low waiepoint
; moderate temperature, DO, TDS, €aNa', PQ*, pollution of undertreated wastewaters antralized
Cu, Mn; weak COsZ, Mg?* (inverse relation), Zn. seweragewhich contain household and industrial
On the whole, in high water the strongest loads akgastewaters. Summarizing the results of factor analysis
those of PG, NH,s* andTDS, in low wateii ECand one should mention among 29 studledirochemical
Mo. Strong loads by water salt indices kdwerize parameters for characterizing river water quality 6 in-
both natural processes of water quality formation in théices are indicatory: phosphates, ammonium, nitrites,
result of chemical weathering of rocks and ore mineralSC (or mineralization), Zn and Mo.
and the entering of dissolved and suspended substances Composition of Dendrogram clusters between
with a diffuse runoffrom urban impermeabkreas and sampling stations isolated by a set of hydrochemial p
point pollution sourcemcluding discharges from sew- rameters differs in different hydrological seasons
erage waters. Strong loads of PONH,;*and Zn dur- (Fig.2).

High water Low water

Ward's method Ward's method
Euclidean distances Euclidean distances

Hr-5 - Hr-2

Hr-7 Hr-8

Hr2 Hr-d

Hr-3 :" Hr-5 4"‘
Hr-4 —- Hr-6

Hr-8 Hr-7 }—

3 4 5 6 7 8 9 10 1 12 0 2 4 6 8 10 12 14

Linkage Distance Linkage Distance

Fig.2. Dendrogram of a cluster analysis of a set of hydrochemical data on River Hrazdan by sampling stations

During high water individual grougerm stations in relation to the background station Hvi a conven-
Hw-1, HW5, Hw-6, HW7 and Hw2, Hw3and Hw4; t i on al fentranced to the city,
during low water the first cluster includes stations-Hwing to generatediatg adominantheavymetalin ahigh
1, HwW2, HW3 and Hw8, the second Hw-4, HWw5, waterpeiliodis Mn, in low wateri Zn. By the aggregate
Hw-6 and Hw7. The closest relations are establishedoefficient geochemical series are arranges are follows:
between Hw2 - Hw-3 - Hw-4 (high waer) and Hw4 - Zn (15341 Cu@.11)T Cr o2 M0 .71)1T Mn 62
Hw-5 (low water). Hw8 is anomalous in high water In period of snowmelt and shower rain (high wa-
season and is not involved in any of the isolated cluger) concentrations of heavy metals on biaekground
ters. The results visualize heterogeneity of distributioriver station are higher than in the rest of stations except
of hydrochemical parameters per sampling stationslw-6 and Hw8. An opposite pattern is observed in re-
which is determined by motain-basin type of Yere- spect of a low water period this being evidence to pol-
van relief and urban infrastructure: the character of sitatants transfer from watershed into the river just within
development, presence of manufacturing enterpriséise city. The valueof aggregate coefficient of heavy
and so on. H¥8 i a place of entry of partially treated metals is the highest for H®, in the surroundings of
(mechanical treatment) wastewaters of Yerevawhich the Yerevan WWTP discharges untreated
WWTP1 differs from dher sampling stations. wastewaters which hold industrial waters as well. How-

A comparative characteristic ofy@ar observa- ever, aninsignificantdifferencebetweenabsoluteval-
tion data in 20122017 vs. 2002007 the mean value ues of aggregatcoefficients points to the absence of
of hydrogen parameter and TDISCOs, CI, C&* con-  large sources of heavy metal discharge into River Hraz-
centrations were not practically changed,s:€®Q?%, dan.

Na*, TH, NHs*, NOy, PQ® - were decreased; NQCr, In order to derive a set of acceptable values of hy-
Cu, Mn, Mo, Zni increased. It is should however bedrochemical parameters regional (ecological) standards
mentioned that mean concentrations of heavy metdisr River Hrazdan, too, were used when assessatgrw
have significantly increased over the last five ye@rs: quality. The following peicomponent tendency of
and Cu- by 4.5, Zni 3.7; Moi 2.7 times. changes in river water quality for 2017 is observable.

With a purpose of stiyihg those metals in detail 5t h @b apHdHwd highsvater), EC (Hwl

respective geochemical series of heavy metals for 20high water; Hwl by Hw3 low water); NH4+ (Hw8


https://www.google.com/search?client=firefox-b&q=centralized+and+non+centralized+sewerage&spell=1&sa=X&ved=0ahUKEwiD3__MiPvSAhVGNxQKHar7C_QQBQgYKAA&biw=1366&bih=657
https://www.google.com/search?client=firefox-b&q=centralized+and+non+centralized+sewerage&spell=1&sa=X&ved=0ahUKEwiD3__MiPvSAhVGNxQKHar7C_QQBQgYKAA&biw=1366&bih=657
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high water and low water); NO2Hw-7 and Hw8 high  functioning of its ecosystem and water usdash farm-
water; Hw8 low water); PO43(Hw-1 and Hw8 high ing and irrigation.

water; Hw1 by Hw8 low water).

4t h A p o:Ck MHw-- highswater); NO2 References
(Hw-61 high water; Hwl, Hw7 7 low water), NO3 1. Babayan G.H. Agababyan K.A. (2009) Some

(Hw-1, Hw5 and Hw6 i high water; Hwl by Hw6 causes of current deterioration of Lake Sevan water
low water); PO43(Hw-617 high water), Mn (Hw4 and quality deterioration.Water supply and sewerage.
Hw-8 1 high water; Hw8 i low water. Moscow, N1g . -159(in Russian)

The rest of indices have the 3rd maater 2nd 2. Council Directive 91/271/EEC (1991)
good and 1st high status. Even a single poor water qu@lencerning Urban Waste Water Treatment.
ity parameter is sufficient to change for the worse the 3. Environmental Impact Monitoring Center
entire river basin water quality, so one may conclud8NCO of the Ministry of Nature Protection of RA
that on the whole River Hrazdan water quality belong®nline: http://www.armmonitoring.am/
to the 5th- bad class. Théth class quality limits con- 4. Everitt, B.:(2001) Cluster Analysis (4th edn.).
servation of watercourses (River Hrazdan), protectiododder Arnold, London.
of water ecosystems and salmonids farming (1st and 5. Childs D (1970) The Essentials of Factor
2nd class); normal functioning of water ecosystems amkhalysis. Holt, Rinehart and Winston, [SI].
minnow farming (1st, 2nd, 3rd class); irrigation (1st, 6. Government Resolutionf Armenia N 75N
2nd, 3rd, 4tfclass). 27 as of 2011 (in Armenian).

Conclusion 7. Hydrochemical Bulletin. Yerevan, 196885

Spatial and temporal organization of River Hraz{in Armenian).
dan by water quality assessment data and using differ- 8. 1SO 5667 Water Qualityi SamplingPart
ent methodological approaches suggests that pollutidd.
has the dominant role in formation of water quality in 9. National Atlas of Armenia (2007) State
urban area. It is manmad&ctors such as a change inCommittee, Vol. A Yerevan, 229p. (In Armenian)
natural hydrological regime, runoff regulation, time di- 10.Report of the National Statistical Agency
versity and irregularity of transportation of pollutantg20082017) Environment and NaturaResources in
from diffuse and point pollution sources etc., which dethe Republic of Armemi Online:http://armstat.am/
termine the anomalous character of distribution of hy-  11. Saghatelyan K.A., Campana M.E., Vener
drochemtal parameters by river water sampling staB.B., Kekelidze N., Suleymanov B. (2008) Monitoring
tions in different phases of hydrological regime. Reprewater quality and quantity in the Kutsraks basin of
sentative parameters of pollution are ammoniunthe South Caucasus Spring&cience for Peace and
nitrites and phosphates (thé®b ad 0 c | a s s Sepwity | i Seye¥;,  Ervionmental Secutite
most polluted places being stations located next @ Tr ansboundary Water Resource
River Hrazdan confluence with its tributary River GetaRe gi o n a | Stabilityl7/0n Central
and wastewaters of the Yerevan WWTP. Accordingto  12. Sayet Yu.E., Revich B.A, Yanin E.P (1990)
long-term researches, over the last five years mean ca@eochemistry of the environment. M: 335 p. (in
centrations of @ctically all studied heavy metals haveRussian)
increased, dominant metals being Mn in high and Zn 13.AiYerevan Djuro Water Suppl
in low water periods. The'®class quality water limits Company, Onlinehttp://www.yerevandjur.am/
its suitability for conservation of the river, the normal


http://www.armmonitoring.am/
http://armstat.am/en/?module=search&q=natural+resources
http://www.yerevandjur.am/

26 [oteOLd2MCd2 wtss L 2¢49j2848|3 d¢(uswrv ) A 1 [ [ 1
CLIMATIC RESPONSE FROM TREE -RING WIDTH OF POPULUS
EUPHRATICA, ALTAI, CHINA.

Monoldorova Akylat, Hailiang Xu?, Bakhtiyorov Zulfiyor* & Xinfeng Zhac?
State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese
Academy of Sciences, Chinese Academy of Sciences, 818 South Beijing Road, Urumgi 830011CKinpang,
University of Chinese Academy of Sciences, 52 Sanlihe Road, Beijing 100864, China.
Imasterstudent2prof., Smaster
Abstract
Trees can give clear visions of what parameters influence in this or that period of its growth. Due to lack of
the influencng of climatic variables on tree growth in this area, therefore we are faced with the task of what
climatic factors affect growth in different periods of development, how different soil moisture layers are related to
other parameters and its relationshigphvthe tree. Treeing width chronology oPopulus euphraticavas inves-
tigated based on dendrochronological standards on the Irtysh river floodplain, Altai Prefecture at an altitude of 500
m a.s.l. and climatic factors influencing the treeg width weree x ami ned wusing a Pearsonds
cients. Six parameters of monthly climatic data [mean temperature, total of precipitation, relative humidity, base
flow, snow water equivalent and soil moisture <<for 3 vertical layersd®&h)>>] were usedof the analysis.
Ring width related to precipitation and snow water equivalent from the end late growing season prior November
until early growing is March, where the April temperature affects negatively, thereby increasing evaporation and
including the eflect of relative humidity. Soil moisture effected to trémg width from prior November to this
June, while base flow influence current Agsiéptember. Such spectral high frequency cycles were identified at
16.3, 12.5, 8.1, 2.7, 2.6, 2.4 and -®dars, vhich suggest possible linkages with huge scale cagansphere
land circulation system and an influence of solar activity. Our results suggest that all the connection have possess
time to impact, s&opulus euphratichas a sufficient potential to shedht on climatic factor.
Keywords: Treering; Altai; Soil moisturePoplar; Irtysh River.

Introduction The second greatest waterway in Xinjiang is Irtysh
Human activities are straightforwardly affectingRiver with a length of 633 kilometers, and with a terri-
stream water withdrawals for different purposes, in theory of 52.73 million krd, it likewise the river system
last our worl{ 1] we have compared growth situation ofwhich streams into the Arctic Ocean in China
PopulusandBetulatrees, but in this study, we have fo-(f{ " d B ¢ O! RMissydzed ¢ MijtflomS d dzj dzC
cused just ilPopulus euphraticéree species and eval- through Fuyun, Fuhai, Burgin, Habahe River and the
uated in detailed treeng chronology in the Altai Pre- 185th regiment recovery of the tenth agaa division.
fecture Irtysh RiverWe set ourselves the following The Irtysh floodplain is blended, in the upper course, it
goals: 1) to investigate the climatic respomdetree is snowy and cold, in the center and lower achieves,
Populus euphraticaing chronology; 2) detailed char- rain, ground, and snow, with the power of the last men-
acteristic of growth situation in different stages otioned. Consequently, the most extreme high water lev-
growing season; 3) how the soil layers get moisture amds in the Irtysh areegn amid the dissolving of snow.
influence to the ring width and 4) what cyclones deteilt streams to the southeast in the mountain region. Be-
mine the climate in our reseéirarea based on the re-cause of the impact of the sea and the encompassing
sults of spectral analysis. mountains, it has run of the mill setmbnedry atmos-
Materials and methods phere qualities: dry atmosphere, less precipitation and
Physical Settings large anounts of evaporation.
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Fig 1. Location of study area in Altai Prefecture, China.
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Climate data was acquired from the region of ouWinters are long, intensely cool and dry, with the cold-
examining destinations (Fig 2a). Altai has a froste st mont h i n January of 116.1
semtarid atmosphere, without a solid monsoonal imence of the Altai Mountains to the north helps moderate
pact on regular precipitation designs that characterizéise severity of winter colds compared to locations fur-
the atmosphere crosswise over quite a bit of Chinther to the east. Spring and autumn are short but mild.
Based on instrumental data from a station in Altai oveésummers are dry and with the highest mean tempera-
the common period of 1952015 the totadnnualrain- t ur e in July 21.9 AC.

fall is 200 mm, and annual mean temperature is 4.5 AC
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Figure 2. Climate diagram relative humidif)RH), temperature (Temp) and precipitation (Prec) from Altai
meteorological stations (1952015 AD) and interpolated to our sampling site hydrologic dataset (P932) 3
parameters: soil moisture (SM), snow water equivalent (SWE) and base flow (BF).
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Study area and tree species ment to examine 30 years lagged by 15 years were cal-

Xinjiang's wood assets are comprised of numerousilated: average growth rate (AGR), mean correlation
types ofPoplar, (Latin namePopulus L) is a genus of (MC), mean sensitivity (MS), sigrigbi noise ratio
Populus The root system is very wide and powerful(SNR), standard deviation (SD¥!lorder autocorrela-
trunk usually straight. It grows on superficiadoist tion, interseries correlation (Rbar), the subsample sig-
soils, and deep on less humid soils. Roots give rich rooél strength (SSS) and the expressed population signal
posterity, regularly at an incredible separation from théEPS). The EPS decides how great an iobddt upon
mother tree: up to 20 meters from the storage compas-limited number of trees approximates the theoretical
ment. The fast growth of poplars proceeds t66€0 population chronology and the SSS statistics were uti-
years, after which it slowsosvn. Some species live to lized to decide the base number of trees that ought to be
120 150 years, but usually, plants are affected early hysed as a reliable estimate of the mean chrong&lgy
various fungal diseases. In general, poplars live up to Meteorological data and statistical analysis
60i 80 years. Bootstrapped correlation functions between stand-

We choseéPopulusbecause it is the most commonard chronology and the climate data were potad by
species in our study area asdmpled at Beitun en- SPSS software. Meteorological data as temperature,
coded #e (BT) located in the Altai County (Fig 1). Ac- precipitation, and relative humidity was used from Al-
cording to the International Trdging Data Bank tai station spanned 198015. Since the climate sta-
standard, one or two increment cores were taken frotions provide local signal, therefore our results showed
each tree. Beitun (BT) study area is located in the celowest correlations with the treeng data than the
tral part of Beituni520mt \gridded fedoRl® ‘wiNch repré@sén ®idreEgeograpthibal
a.s.l.). The height oPopulus euphraticdarees ranged representations. The hydrological dataset covers China
from 10 to 21 m depending on site conditions; the diFig 2b,c) with a 0.25spatial resolution and a daily
ameter ranged from 110 to 210 cm; alluvial (floodplainjime step for 19522012 monthly soil moisture (SM)
soils predominate. Two cores per tree were extractd n2 for 3 vertical lagrs within 2.5 m soil depth (i.e.,
with an increment borer, and a tot#l 49 cores were 0.1m, the 2and 3¢ layers vary within the range of 6.1
taken from 25 trees. 2.5m); snow water equivalent (SWE) kgnhase flow

Treering analysis (Qsn) kg N2 st were obtained from thénttp://hy-

In the research facility, the increment core sampledro.igsnrr.ac.cn[3] interpolated for the sampling site
were aif dried, mounted on a wooden mounts, grounfly using MATLAB .
and polished with sandpaper (4Q@00 grit crn? for To explain the characteristics of local climate var-
bettei identified fall rings) until treering boundaries iability in the frequency domain, we used MuHiper
were visible under a microscope The tréeg width (MTM) spectral analysi§4]. We U saperszand3
arrangement from two sites were crolsded visually. i n a red noi se b a dabaysrsioce nd
Then ring width was measured to 0.001 mm accuradkie peaks were more significant and strong and the
with a LINTAB TMi 6 tree ring analyzefGermany) analysis was performed over the standard chronologies
with  TSAR Win Professional software. Statisticalindex.
cros$ dating was performed with COFECHA program. Resuls
The crosédated treging width were detrended and in- Width chronologies
dexed using ARSTAN softwaf@]. To evaluate the re- Fig 3 shows the tréeing width chronologies. A
liability of the chronology the length in years of segsummary of the standardized chronologies is given in

(Table 1).
Table 1.
Summary of statistics for standardized chronologies of Populus Euphratica.

Chronology

BT
No of trees (tree/core) 25/49
Chronology period 19417 2016
Length (year) 76
Mean (1/100) mm 467.4
Mean sensitivity 0.281
Standard deviation 0.222
AC1 i 0.201
mca 0.56
MSLP 41.7
R® 0.422
PC#T 47.85%
SNR 7.3
EPS[year (n)] 0.88 [1965 (6)]

aMean correlation with master seriédlean segment lengfiAll series Rbar®Vvariance explained by the firs
principal componentSignal toi noise ratio.[Expressed population signalSubsample signal strength.

High meancorrelation (0.56) with master series
indicates good crossatching between the sequences


http://hydro.igsnrr.ac.cn/
http://hydro.igsnrr.ac.cn/
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and shows the common signal between the series. ((N3) and high standard deviation (0.228jicating
contrast, the chronology in BT has the lowest{finst that the radial growth of trees was responding to com-
der autocorrelationi 0.201), indicating high levels of mon factors and was suitable for dendroclimatic re-
yeai to year variation. The inteannual measure varia- search. Variance explained by the 1st principal compo-
tion of mean sensitivity (0.281), which suggests that theent accounted for 48% indicating that rather moderate
Poplars are slightly sensitive to environmental variabikommon signals exist among trees.

ity. The chronologies had high EPS (0.88), high SN
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Figure 3. Standardized treeéng-width chronology and sample depth of Populus Euphratica at the floodplain on
Altai Prefecture in Xinjiang, China.

Response to climate make their own positive or negative contribution to the

The chronolog of the BT site correlates nega-development of the rings tree. Therefore, to investigate
tively with this April mean temperature (Fig 4a) of thethe climate treiring relationships we screened the
current growing season; significantly positive corretreering chronologies in correlation analysis with the
lated with this Januaryarch (0.428 at p<0.001) pre- three layers of soil moisture, base flow and snow water
cipitation and relative humidity confirm the negativeequivalent of gridded data (Fig 4b). We found strong
correlatim of t his April me a positiveecongelationa hetweea the BT site ahdhsail méis
why is positive correlated (0.328 at p<0.001). ture: 1stlayer fron prior November to current May

The results of correlation functions analysig0.475 at p<0.001); " layer from January to May
showed that the summer precipitation had positive ef©.386 at p<0.001); 8 layer JanuaiiyJune (0.275 at
fects on tree growth, while mean temperature had @<0.05). Snow water equivalent also significantly cor-
negative effecbecause high temperature will increaseelated with the rings, since we have found positive in-
water evaporation and transpiration, thereby resultintuences with prior November to this March (0.335 at
in water loss in the trees. Based on the correlatiops<0.001). Strong positive correlation was found be-
mentioned above we believe that on the growtRayf- tween treeing chronology and base flow fronuicent
ulus euphraticdree species in addition to the temperaApril to September (0.335 at p<0.001).
ture, precipitation, and relative humidity, in this re-
search area there are other climatic factors that also
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Figure 4. Correlation coefficients (bars) between tméeg chronology and (a) climatic data (b) hydrological
dataset. The horizontal dashed lines indicateik0.01 and dotted lines indicate the p<0.05 significance level
for the correlation function.









