2U8UUSULP ZULLUNESNRESUL Ul eNkhE8UL tY AhSNRE8UL
LUUCUrNkreEsnhy

BB ULP 16SUYUL ZUUULUULS UL

TUNUTONRC ULUNLLULZ

LVEBUU QESE 2204 UL UJULULE WULUSUSPL QLEMP QBYUANTTUUL
UNULLUZUSUNREBNRULLELE BY HULS UMMsSNhuudes 0asuanNrovuy
npapuert (bruLh PULUUUYUL ZULNUNESOARE3NRU).

P 01.01. «Cughwimp Gphpwpwinipmibyy  dwubwghwnnipjudp
Epjpupwtulju ghinmpinitutph ptijuwénith ghnnwljut wunmhdwut huygdw
wnbkbwnunipjul

usuuarr
Bphwt-2015

MunuctepcTBo o0pa3oBaHus U Hayku Pecny6jauku ApMeHust
EpeBanckuii 'ocynapcTBeHHBI YHUBePCHTET

ATAOJJIA JAJALIITYP

OCOBEHHOCTHU ®OPMHUPOBAHIA KAPCTOBBIX BOJA BOAOCBEOPHOI'O
BACCEMHA PEKU HEKKA M IIYTH UX PALIMOHAJILHOI'O
HCIIOJIb30OBAHUA.
(MCJIAMCKAS PECITYBJIMKA NPAH).

ABTOPE®EPAT
JIMCCEPTAIUY Ha COMCKaHNE yYeHON CTEMCHU KaH/(M/1aTa Fe0JOrHIYeCKuX HayK Mo
crenanbHoctd 24.01.01 «OO61mas reosorus»
Epesan — 2015
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Unbkbwhnunipjub phidwt hwunwndt) k Gplwtth Mbnwljwt Zudwjuwpubnod

Qhunwfub nEjwdup® k.q.q., ypndtunp  NLELS UULPRBYD URPLUUSUL

NMuownnuwlju

punghdwjunutbp® k. q.n. UULSPU 20U2PUD Z2USMN8UL
k-h. q. p. @GUNLS ULSUCEUD @NALNAUSUL

Unwowwwp hhduwpl” Ujwnbdhynu b.d. Bnhwqupnyh widub  Qpuyht
hhdtwhwpgtph b hhppnuntuthuyh htunhwnnun (OLC)

Nupnuunipyniip juyubwm t2015p. ngjnkdpkphl1-h dwdp 14 %
Bplwth  whnwliult hwdwjpwpwind  gopénn “Bplpughnnipjut” 005
Uwutiwghnwljut funphpynid

Zwugkl® 0025 Gphwl, Ujkp Uwbniyjjut 1
Uwnbktwjununipjutp jupkjh kswinpwtuw] 6N2-h gpuguputnid
Ubnuwghpp wnwpqwsd k 2015p .unjkupkp 11-hi:
Uwubwghnwlwl junphpnh ghinujw pupunninunp,
E.-h. g.pp., npngkin U.U. arrenrsuu

Tema JUcCCepTallun YTBEPIK/ICHA B EpeBaHCKOM FOCyZ[apCTBeHHOM yHI/IBepCHTeTe

Hayunsrnii pykoBoautens 1.r.H. mpodeccop POBEPT CAPUBEKOBMY MUHACSH
Odunmanssie onmonentsl aA.r.H. CAPI'MC T'PAUMKOBUY AVIPOSIH
kr-m.H.  [EBOPI' APTAILIECOBUY TOPOCSH

Benymas opranusaius THCTUTYT BOJHBIX TPOOJIEM U THAPOTEXHUKH

uM.akanemuka U.B. Eruazaposa

armura cocroutes 11 Jlexabps 2015t B 14 yacos Ha 3acenanun ClienHanu3MpOBAHHOTO
coeera 005 “Hayku o 3emne” npu EpeBanckom ['ocymapcTBeHHOM YHHBepcuTeTe

Anpec: 0025 Epesan, yn. Anexka Manyksiza 1.

C nuccepTaryeii MOXHO 03HaKoMuTCs B Onbaunoreke ET'Y.

Asropedepar pasocnan 11 Hos6pst 2015r.

Yuenslii cekperaps CrieliagiM3upoOBaHHOIO COBETA K.TI.-M.H.,JOIIEHT M.A. TPUT"OPSH
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UTUSULLP CUZULARC ALNREUSPLT

Ugluiwwnwiph wpnhwljuwinmpmip: fuquuphy tplpitph wénn ptwlsnipjuin b
qupqugnn nbtnbkunipnibibph opuywhnydwt hhdbwpinhpp  owpnitwmynud £
dtw] wpphwliui: Ywpbnp b opuwpdl] hwnuwybu odbome b YEugunuyght
tyuwnwlny tnp opwunpniputph hwynbwpkpnudp b ogunugnpénidp unnpplpyu
opuyhtt nhuniputbph hwoyght: SYywy hhdtwhiunhpp jupbnpugny £ hwudwpynud
twlb Pputh Puyjwdwlw Zwipuybnmpempiund  (PP2), pwih np wyjuntn Jtpeht
wnwphubpht qquihswhny wjwugl) G Uptnnpunughtt wknnudutpp: Zhdbwhwpgh
sttt twwwnwlngy  wpwewplynd ki hwbpwwybunnipjut  wwppkp
nwpwsputipnd wphbunwljut wudpbtbph wpwewgnid, dwlkplinipuyhtt optiph
dwpuhdw] Yninwlnid, wphkunwlwt uvnnpbpypju opudpwpttnh twpjupwnbuntid,
hunjuwybu jupunwght opewittpnud unp opunpniputph npnunid:

SYju; wppiwnwbpnid ghunwpius £ bPhZ Uwquupuput twhwigh
wlktwjunonpugnyyn  ghnbphg JdE4h” Ukjw gqhkwnph  ophwdup  wduquih
unnpbpipyw  opuyhtt  nhunipuubpph nuunwdbwuhpnipjut b htwpwynp
oquuugnpddws hhdhwhaunhpp:

Uunbkbwjunumpub twwwnwlp b gpjws janhpubpp:  Upjuwwnwtiph
hhdtwjut tyuwnwli t Phz-t Uwquinuput bwhwigh Ukjw ghnh ophwdup
wjwuquih unnpkplpu opuyhtt nkunipuukph puquuynnuuth
niuntdbwuhpnipinip, npubg nwpuswju pupfujudnipjniip b
opwiwwnwlupupdwi (udbnt, Yhigunuyht, gonuuunitnbuufui) tywnwlng
oquuugnpddwt htwpwynpnipniubpp: SYyw) tyuwnwlh hpujutugdwut hwdwp
ndyt L htnlyw) hhdbwlwb pmughpubpp.

- Zwpquplply EUEjw glnh ophunjwp wjuquith gpught hwpkyohep:

- Npnpdkp E uwunpbpipuw (unppuyhty)  hnuph  dbdnipmitip U
npwoguuqgnpsdwt htwpwynpnipniuubpp:

- Uunpbpypuw opbkph wnwpwdwlw puojujudnipjut wupqupubdwi

tyuwnwlny juwnwpdb B

¢  Onuunhbqbpuljut tjupwhwinudubph YEpswunud:

e Fponjughnt b Ephpwphghjuljub  Udkpnyubph  quznught

niuntdbwuhpnipiniiibp U wnwugus wpyniupubph htwpuwdnp
Yhpwenudp:
- Uunpbpypuw optiph  oquuugnpéuiwit hwdwp npnpyty ki nputg Eplpp
dwlbpbu nnipu phpdwt mknudwukpp:
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Uolumwnwbiph ghww-gnpstuuljmtt  tnpnypp:  Swpwdph uwnnpbpljjum  opkph

niuntdbwuhpnipjut wpnniupubpp pipky B hbnbjw ghnnwuljut unpnyputph.
J Unwghti whquu Lkw ghnh ophwdup wjwquth hwdwp npnpyt) £
opuhtt hwoyklohrp, hwnjuwtu puin wpwtdhtt pupdpunhp gnunhubph:
J Unwohtt wmiquu ghwhwwnduws t Lkjw ghknh ophujup wjuquih
hunppuyhtt hnuph dkdnmipjniup b gpu mupwswlub puohijubnipiniup:
o Onwupbqbpuljut  tjwpwhwinidubph YEpswidwt hhdwb Jpu
wupqupwiqws bt nunidbwuhpjws mwpwsph  opubpipuputufub
wuydwbtpp, hhdp pugniubing oppwuh dwlkpbnypuyht nkhtdh
wnwbdtwhwnlnipmnibutpp, dwdwbwlulhg opwgqpuuit  gwugh
wuwwnlkpp, poruwuwimpinitp, ptyybu twb wwywbbkph (hpninghwlut
Juqup:
o Unwghti wbquu uwnpbpipu  opkph  wnliwmpjub, npuig
hunpnipjut b pwpddwt muynnipjut npoodwt tywwnwlng Jhpunqus k
phnnjughnt (YEutuwnbnunpnoudwi) dbpnnp:
o Zhgpnphtiwdhly  Epquwbwlnd  quwhwndws E huynbwpbpdus
unnpbppu  YEunpnuwugqus  optph  (“htwhnitbkph”)  huwpwynp
Swpuubpp:
o Unwohtt whqud Juquyws t pupuntq-ujubdw b gnyg L npdws wy
nbnuuwubpp, npubn  wowewplynd E juwwpl]  hnpwnnd,
unnpbpipu optpp tpyph dwybptiu  pgmipu phpdwb b tywwnwlught
oquuugnpsuwtt hwdwp:

NMuwonwwim pjub ki tkpljuyugus htnbyw ghnnwyub npnyphtpp.

1. zhduwynpJws E Ukjw gqbwnh ophwjup wljuquih eopuyht
hwoyklohnp, npnoyws b junppuyht hnuph punhwinip swhiup b
nwpwdwulut puplududnipiniip:

2. Onguupkqbpuljut tjwpwhwinidubph b opubpipuwpwbwlui
niuntdtwuhpnipiniinbph njuitph hhdwt Jpu
wupqupwiyuws b wwpwsph ophwujup wjwuquih pughwinip
opuwbpypuputtujut uydwuubpp:

3. Zpduwynpus i1 Yhpunduwud k phninjughnt
(YEuuwwnbnunpnouwi) Ukpnnn unnpbpw onknh
hwyntwpkpdwt hwdwp:

4. zhduwnpdws b wowewpydus kP2 Jupunuyght oppwhitbpnid
unnpbippw  opkph nmumdtwuppnipnibibph wpynibiwybn
hwdwihp (Ukpnyninghw):

4
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5. Qpuuuwunuwlupupiwt tywwwlny npnpdué k. Lkjw ghwnp
ophunjup wjwmquih unnptplppu gpbpp Eplph dwltpbu gnipu
pipdwt hkpwuljwpuyhtt mknudwubpp:

Ugluiwwnwiph Yhpunwhwb towbwlmpniip:  Ghwnw-hhnwgnunului
niunidtwuhpnipjniiubph  wpynitpubpp, vnwgdus opubplypwpwtmfmi unp
wnmiptpp (pupunbkqubpp, Jupguspubpp, hwpduplutpp) dwubwlh tbpluyugdus
b ubpuyugybnt &t Ppwih swhwqpghe juquuljtpuynipnitubphtt gnpstwuljut
Jhpwndwt tywwnwlny: Ywpunughtt unnpbpipu  opkph  huwynbwpkpdwt
Ubpnyninghwt.  wpwewplynd t  Yhpwnk] wlwbwwnhy — Gpipuwpwbw-
opuwbpjpupwbwlut  wuydwbubp niubkgnn PPZ-ut dnu wwpwspubpnud:
Zuynbwpbpjws  unnpbpypyuw opbpp tkpjuynudu oguugnpdynid ki wpwhdht
gniqulju hwdwjuputiph Ynnuhg:

Uglmunwiipmd oquuugnpdjws tyniphpp: Uwnbkbwjununipyut  hhdpnud
njws Lu PbhZ-u uh owpp gpuyhtt b Eppupwtulut juquuljbpynipmniuikph
(UTwuquinupui twhwigh opuyhtt juquulipympjui b bpwth pjpupuinipyu
Juquultpwynipni) Ynnuhg Juunwupjws woiwwnwbpubph Wnipbpp, htswyhu
twl htnhtwlh, wn pYnud BNZ-nwd, hpujuwiwugduws nrunudbwuppnipnibttph
wnjuukpp:

Ugluwnwiiph  thnpdwhwjuunhmpmbnp b hpuwwnwpuyndubpp:
Ushiwtnwiph hhdwjut npoyputpp b wpgyniupubpp wpnwugnjws ki ghinufjui
honjusutipnud, npuip qynigyt] b mywugpyty Eu dhpwqquyhtt ghnnwdnnnyutph
ymptpnud:  Unbbwpjinuwluwt  wohwwnwtpp  wdpnpenipjudp, husybu twb
wnwudhtt  pwdhbubpny, putwpldl; bt ©BNZ  opubpljpwpwimpui b
funpunupughnuljui Epypuwpwinipyu Enpypwdhqhlugh wdphnuukph
pupuyjws ubdhtwpbbpnud, Ushmwphwgpnipjut & Bpljpupwinipjui
dwlynipnbnh ghnnwljw junphpph thuwnnud:

Uglmunwiiph junnigdubpp b dwduyp: Unbkbhwununipmniup punjugus
5 quntjutiphg, nith 107 ke dwdwy, 75 wuntt oqunugnpdjws gpujuinipjui guil:

Bpwhinmghwnmpnii: Oguingtiny wnhphg unpht kpuhinwghwinnipniiu b
huynimd ht ghnwljut nljunjupibp gngbin [4.0. Ugknhuywthl b hunljugbu
wpndbunp .U, Uhtwwywiht punph npjwdph, ogumwlwp punphnippubtph b
wpuwnwiph juwnwpuwb pipugpnid dpnwjub wowlgnipjut b nipwnpnipjul

hwdwp: Cunphwljumpmnit &l huyninmd  Uppuwphwgpnipjutt U
Enjpuwpwinipyut pwlnyunbnh phljut, gngktn  U.U.  Qphgopuihi,

tpypwdhghjugh - wiphnth - wphiwinwlhgubph  wolwnwbph - Gjundundp
gnigupkpwsd niownpnipju hudwp:
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UTUSULLE ZUUUNNS ANYULTUUNRE3NRULL

Uphiunnmiph tkpwénmipmiinid hhitwnpjws ki wmnkbwhinuwlju phdugh
wpphwljuinipiniip, (nwsyws ughpubpp, swpunpdus Eu yupnmuyuigng
ghnwljwt npnypltpp, wowwnwiph tnpnypenp b jhpurwlui tpwhwlnipmniip:

Unwght qund phuwplduws Gt Jwpunught  wwpwuspubpmd,
unnnpkpypuw opkph Abwynpuiwi hhdttmljwy gnpénukpp:

Zwynth £ np jupunwiht ppgwiittph winnplplpyu gptpp pinipugpynud
i wbknupwohudwy, swpddwitt U Yninwfdwt  jpipwhwwnntll) wpwbdbw-
hwwnlnmpniuutpny: Ujg optiph nwpwswlut puohidusdnipjut wupqupwunidp b
hwjntwptpnudp, opunwp hnphgqnuubph wnwbdbwgnudp, epubkpjpupubului
hwoquplutph hwdwp wuhpwdbon gnigwuhpubpnh npnonudp hwinhuwinmd
pupn juunhpubp: Ldwb nddupnipmnibibpp wew Gu twb Lkjw ghnh ophwdup
wjuquih nmwpwspnid: Nrunidbwuhpyuws nupwspp gnind £ Uwuqunupub
twhwignud, npp wbnuupws b Ywuwyhg dnyh hwpwduwht dwunmd b
hwinhuwind £t Ppwtth Jupbnpugnyt gmupuunbnbuwlub ppowtutphg dkyp

(uy, 1):
Casplan Sea

S et
AL T AN YA
S 2 . .

SMazangaran’ U5 L

Neka River Catchrment

Ul.1 Uklju gbinp ophwjuip wjmquith opuqpuiljmi pupunkq-ujubdu:

Ujuntn  opuyhtt  phuniputbph, dwubwynpuwybu  uunpbpypu  opkph,

nunidbwuhpdwt hwdwp  owwn  phy  wpliwwmwbputp  Eu uwnwpyby:

Quudwwnwlupupdwt  tyguwunwlyny PhZ “Qmp” Juquulibpynipyut Ynnuhg

hnpuwnyl] &t wpwtdht hnpuwnwigptp, Juwwpyl] o unnpbplipu  opkph
6
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ghwhwwndwlt npuljwlut wppwwnwputp (U. Cwhpwugh, U. Eudwhj-Uwph):
Zupyh wotbnd Ukw ghwp  ophwdup wyjwquih opuyhtt nhuniputkph
wpynituybn  oguunugnpsdwtt  uunhpubpp  woiwwnwipnid  phuwpydws  Eu
hwpglp, npnip skl dYwd Jud msdus b dwubwlh, gpuip ki ophwup
wjuquih epuyht hwoytlorh npnonid, junppuyht hnuph dkénipjut quuwhwwnnid,
unnpbpypu Yhbnpniwgyuws  opwhnupbph  (htwhmbkph) — hwpnbwpbpod’
opwhnuptph Swpiuph quuwhwudnid, npuug Epyph dwlbptu nmipu phpdwb
tyuwunwlny swhwgnpbwjutt hnpuwwnwugpkph wknunppdwt pwpwnbq-ujubdwgh
Juqunud:

2 qund ghunwplus h <UEjw ghnh gphwyjwp wjuquih 9puyht
hwoytljorh hpdtwljwb wwppph npnodwt dbpnnninghuyh hwpghpp>: Quujws
Ukju ghinp Uwquinupui twhwigh junonpugniyi genbphg Uk & (ul. 1), dhish
wydd  nppu opuwyhtt  phuniputbpp  opudwwwlwpupdut tywwnulny
oquuuugnpdynmid ku ny pudupup:  Ujunbn Jupbnp juunhpiubtphg dkyp anppuyhtb,
dwutwynpuybtu  uwnnpglppu  hnuph  dbénipjut  quwhwwnndt & ppw
ogunugnpsdwmtt  httwpuwynpmipnitibph  wwpqupwiunwdp:  SYjwy  juughpukph
1nwdnidp wuwhwgnid E wnwehti hippht ogphwdup wjwquinth opuyhtt hwyybklonh
Juqunuip hwnjuybu pun gpu pupdpunpp gnunputiph: Uy byuwunwyny dkp
Unnuhg  oquugnpdyly ki qlnp gphwjup wijwquuh b ppw hwpwlhg
wnwpwbpukph optpinipwpwtimuwt  Juywbbbkpnd b onuwswthuljuia
nhunwjbnbpnd swthyws dptnnpuiughtt nknnudutnh, gnnponittwlnipjui, onh
otipdwunhdwuh, pudnt ghunwpynudubph puqudju wdjuubkpp:

Ltnbuyghtt opowlikpph  9puyhtt hwpdklpnh npnonudp, puswhuhtt b twb
Ukju qtwh ophwjwp wydwquip, unynpwpup Yuwws L dh owpp
ndjupmipiniutiph htwn: Uju, woweht htippht, wuwyjdwbtwynpjws b nputg pupy
phulj hduyuwljut b Bppupwiwluit wuydwbiubpny, npnbup nddupuginid Eu
Uptuninpuughtt mbnnudubphg dwynpynn dwlkptnypuyhtt b junppwghtt hnuph
YEpuwpwphudwt hwpdunnidp: Uuhpwdtown k gk, np numdbwuhpynn wwpwusph
hwdwp opuyhtt hwoyklonh Jhpupbpu) tyunwluyhtt hbnwgnunmpniuukp sk
Juunupdb:Uyy £ wundwnp, np wyy hwyquplubp juwnwpbnt hwdwp dkp
nnuhg oquuugnpdyty ki nrunidtwuhpynn opwduquiht tdwb (wbtwng) huplwt
(Enttwghtt opowtiikph opuyhtt hwpdtlohnubph dUbkpnnubpp: Uwubtwnpuubuy,
oquuugnpdyty L Yhuwgulwb b phhtdh wdwbwnhy wuwypdwbibkp niukgnn
hwpwlhg LEupnputh guonwduyph puqudju wndjujubpp: Zwodh wnubng
Uklju ghknh wdws wyn wpwbdtwhwwnlnipniip, uwnnpbplipu  hnupp
nhdtipkugws EEphnt pununphsh” winnpbiplypyu hnuph, npp pintwpudgujnud E hp

7
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puy ubthwlwi ophwjwp wywmquinid nt npnpynmd E ghwnh Eqputhwlhy
hwwnywénid b junppuyhtt hnuph, npp sh dwutwlgnid njju) ophwdup wjuquh
Jud tpw wnpwtdhtt dwubph hnupwgnjugdwup: Glukny wdju; dnnbgnidhg
niunidtwuhpynny  wwpwsdph opuyhtt  hwpytlohnp hwpdupydty E  hbtwnbyuyg
hwjwuwpnmutbpny [Puplht 9. b., dnightuyh <. U]

X =Y +E=Yqun£ Yunpp, + E (1)

W = X- Yiuy = Y +E )

npuntn X- Uptunnpuiughtt wbknnudukp b, Y- qghnbph jihdwyuwb hnup E, E-
gniiupuyhtt gninpohwgnidt E, Yhunpp —junppwjht hnupti t, Yewy - gnudwpughte
dwlbpinipughtt hnupp, Ygbwn =Yy +Yws. , npp  wnwpwpwdwubgmd
dwlkplinipughtt b wvinnpbplpyu pununphstbph: bp hkpph
Yuy —p wnwpwpwdwiynid E hwingpuwjhtt (Yhw) b wbdpbughtt (Ywbd.)
pununphsubph, wyuhupt®

Yd\uL] = Yhu.q +Ywta (3)

Zhnlwpup, Jhpptwluunpbl opughtt hwoyklorh pwtiwdlip tbkplhuyugunmd k
htwnlju) dhwthnpws mbupny

X = Yhull+ Yuwta + Yun + Y]unpp +E (4)

PhpJws hajuwuwpnudukn (1-4) npyty Eu dbp Ynndhg juquws gpuyghtt hwoyklonh
Juquudwt hhupnid:

Gppop  qiunid ghnwpljuwés Bu gpughtt hwpdklpph  hptwlwb  wwppkph
nupuwbuljub puohunidp:

Uptunnpuuyghtt wknmdubp: vunph npnpdwt iyuwnwlny oquuuugnpdyky ki Lhljw
gbnh ophwdwp wwquinid b npuw hwpwlhg wwpwsputpnid qnpénn np
optpnipwpwiwluwt  Yuywbubkph wjujubph puqdudju  wwpbjui  dhoht
nbknmudubph gnidwpp: Nuunidbwuhpynn mwupwsph wnwtdhtt ghnnwjuqubph
ni pupdpunhp gnunphubiph mbnnudubph dhohtt wpdbpubipp npnobint tyywnwyny
juy b hwunwwngdl] opbpinipwpwiwfub  YJuyuwbubph puqdudu nwupkliub
Uhohtt minnudubiph gnidwph b ghunwltnbph pugupdwly pupdpnipniautph dholt
(uly.2): Npnoywsd Yuubkpp gnyg Eu tnwhu, np dptnnpunwghtt mknnidubph pwtwyp
wnbnuiph Jhtgh 600-700U0 pwpdpnipnibubpnid  ophtwswthnpbt wdnd k
hwutbting 650-900ud/rnuph, nphg hbwnn, dhugh  1400-15000 b wykgh
pwpdpnipiniiubph dhowluypnid, uwjuqnud £ b dhohtip Yuqunid E dnw 300-
350ud/wvnwunh:
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U.2 Uplinjnpunughtt mbnmuubph vnupkjub gnudwph juwyp nbnuiiph pupdpnipjui htn
1-Ukju ghwnh 9phudup wjwquib, 2. LRupnpwith pupnwjuyp:

Swpwéph wybih pwpdp Uhpokpnud  (Unwn 1600-3600uU) wnbknniudukph pwbwlp
nwnwuiynd £ dhohtip 363-328 du/nnwuph: Unwugwé wpyniuputph hhdwb Jpw
wnwohlt whqud, juquyl] £ Lkjw ghwnh ophujup wjuquih dpuninpuught
wbnnudubph nwpwswlu  puwopudwmun 1:100000  dwupnmwph  puipunkgq,
oquuuqnnskiny USZ nkuuninghwb:

Anuiwpuyht gnpppwgnid:  Nunidtwuhpynn  ghnh ophwup  wduqubned
gninpougdwt  (dwubuwnpuwbu npu  gnudwpughtt dednipjut)  Jhpupbpyug
nhunwpynudubpp puguuynid  tuw: Ujunbn  npnp  ogbplmipwpwtuljut
Juyububpnid  Juuwpynud o dhuytt  gqninponttwlnipjutt phuwpynidukp:
Oniuktwny wiadhgwlu swithnidubp gnidwpuyhtt gninppugdw Jipupkpyu, dbp
Ynnuhg, npwbtu hwoqupluyhtt pupnitJuws b niunidbwuhpynn  wtwpwspht
Jihtwyuui b (Eipbtwgpuljut wkuwlbnhg hudbdwnwpup dnn yguydwbibp
niukgnn b ppuihg ny htinnt quiyny LEupnputh nwpwswopowh hwdwp E.U.
Chiuyjptulnt Ynnuhg dowlus dbkpngp: Uju hhduqus b obpduyhtt b gpuyht
hwoytlphnutph hwjwuwpnidibph  hwdwwnby  psdwt Jpu:  Unwugjws
wpyniipubph  hhdwt Jpu Juquyl] b hwdwyuwuwupowt  pupunbq, nph
ogumipjudp hwoquplyk) kbt htyybku wnwbdhtt quuuljubph, wyiybu b wdpnne
ophujwp wywquih gnidwpuhtt gninppwgdwb wpdbpubpp: Uyn wjujikpp
npnoyk) ki twb wpwbdht pupdpunhp gnnhbph hwdwp b ogunwgnpéyl; Eu
niunidiwuhpynn ghwnp punhwnip gpughtt hwoyklohep Juqutint hwdwnp:
Qtwnuwghtt hnup: Ukljw gqhnh gphwjup wjuquuh ghnuwghtt hwdwlwupgh Jpu
opuswihwlju wohwwnwiptbp junwpynid ki hhdtwuwinud dwyp ghnh tpkp
nhunwlntpnid b tpu dwpwlnndjut hwdbdwnwpwp unonp Juulutpnhg dkyh
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Ypw: Uy nhunwltntph  wufyuiubph pwppp  pujwpwp b hnuph inpdugh
hwoquplutp Juunwpbnt hwdwp: Oquuugnpsting opuwswhwuljut ghunwltnbph
hnuph puquudju bt wjuqubtbph dhoht hwjuuwpulyondus pupdpnipmniuitph
nfjutkpp juy b hwunwndws gputg  dhol, npp oguuugnpsyws k- ophwqup
wjuquih pighwinip hwoyklonh npnodwt hwdwn:

nuyhtt hwpdtljonp hhdtwljwt wwpplph nmupwswljub pusjudwt pighwinip
punipwghpp: 2puyhtt hwoyklorh nwpwdwlub puphidw £ogphwn punipughpp
npnokint byywwyny Ukp §nnuhg, wmpwehtt mbqud, Lkjw ghnh b npw wnwbdht
fungnp Juuljutph gphunjup wjuquibitph gpuyhtt hwpytlohep juquyt) b uwb
pun JEppupug qnunhukph: USZ spwqph Yhpundwdp, Juqddk b Lkju ghnh
ophujwp wjwuquih 1:100000 dwupiwph pupwntq, nph hhdwb Jpwu npnpdby L
wnwbdht ghnwjuquuttph, b wdpnne ghwnwghtt wjwquh hnuph skpnp dhehtt
wpdbpubpp (ulh.3): Unnugws wmpmyniupubpp oqurnugnpdyty b LEjw ginh wdpnne
ophuuwp wyjwquith, tpw wpwbdht thnpp Juuuljukph, huywbku b npubg
pwpdpunpp gninhkph gpughte hwpytlpheubph npnpuwt hudwp:

My Juwibwlywl L2 wbukp

s Qb iy wqwb h uwh Jdwl
QL wk p
A Opuswihwluwl nhnwltn
Inuph 2Epn Jd

40 B 51-60

41-10 [ 61-80

11-20 [ 81-100 N

:‘: ig = :2: :jg 0550011000 22000 33000 44000 ‘I%I
B 41-50 [ 141- 160 !

U3 @hunugghs hnuph nwwpbijut gnudwph nmwpwswuljub pughnidp Liju
qtwnh gphujup wjuquinid:
10
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ULklju giwnp gphujup wiwquith gpuyht hwpdklohop pun pupdpunhp gninpikph
(hwdwphsnid Ud, hujnwpupnid” djied®)

Unyniuwl 1
Pupdpmpiniuttpp, | Qphwdup | Sknnud- | Snuwdwpuyghtt | Shwnught | unppught
u wjuquih ubpp gqninppugnid hnupp hnupp
dwltptup,
ut*

3800-3600 39 328/1,3 205/0,8 4/0,0 119/0,5
3600-3400 7,0 323/2,3 210/1,5 4/0,0 109/0,8
3400-3200 14,2 318/4,5 218/3,1 5/0,1 95/1,3
3200-3000 234 313/7,4 235/5,6 6/0,1 72/1,7

3000-2800 60,2 308/18,5 253/15 8/0,5 47/3

2800-2600 103,6 303/31 268/28 12/1 23/2

2600-2400 100,7 298/29 283/29 14/1 -1/-1
2400-2200 145,5 298/43 298/43 16/2 -16/-2
2200-2000 169,0 308/52 315/52 18/3 -22/-4
2000-1800 160,9 328/53 335/54 43/7 -50/-8
1800-1600 175,9 363/64 362/64 67/12 -66/-12
1600-1400 159,8 408/65 383/61 88/14 -63/-10
1400-1200 150,8 465/70 395/60 110/17 -40/-7

1200-1000 131,8 565/74 407/54 140/18 -18/2
1000-800 105,9 755/80 417/44 160/17 178/19
800-600 142,0 893/127 435/62 155/22 303/43
600-400 123,1 888/109 462/57 135/17 291/36
400-200 92,7 845/78 493/46 110/10 242/22
200-0 125,3 755/95 530/66 97712 128/17

0-(-28) 279,0 670/187 565/158 93/26 12/3
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Iunppuyht hnup SYjwjubph Jipmnidmipinithg  hbkwnbnud kE, np 3800-2600
pupdpnipnibiph Yhpwjuypnid puthqws dpbninpuunughtt wknnuduabkph Unun
73%-n Swijuuymd t ophwup wjwquhg wmbnh niukgnn gnnpohwugdwt Jpu b
Uhuyl gpw stsht dwul k (2%), np dbwdnpnud k glnwght hnup, huly dniu 25%-p
lunppughtt  hnup, npp qplpt  wdpnneonyhtt  photwpwthynid £ 2600-1600U
pupdpnipnibiph  dhowljuypnid:  1600-600U  pwipdpniipinibiubph  wwpwspnid
wpnkl wupgnpny tjuwnynud E ghnh hnuph okpnh b gnidwpuyghtt gnnpougdut
gnidwiph b Uptninpunuyhtt mbnnudubph gnidwph dpol ks mmwuppbpnipnit (Unwn
13%), npp dbwynpynmd £ npybu junppuyhtt hnup 600U-hg gudp gnunnud: Ujunkn
puthywd 470Ujn & dptnnpuiughtt nknmdikphg Unn 80U *  dtwnpmd
junppuyhtt hnup: bPuyybu gnyg i mwjhu wnyju] nmwpwspnid hpuwwbwug]ws
phnnughnt, Epypwdhqhuljwt b bhnpundwt  nrunudbwuppnipmnibiitnh
wpyniupubpp hwoquplyws unppujhtt hnuph qquih dwup nwpwswlwu nith
JEunpniwgdws punype (wupwbdht gpwhnupbph duny) b hbnbwpwp, pupkiyuun
L npuug nomipu phpoud Epypp dwlbpbnyp, dwubwdnpuwbu, epudwnwlu-
pupdwt tyyuwnwlutpny:

Gnijp 4-nid ghunwpdus b UEju qtwph ophwdup wjwuquiuh
Jwpunughtt  uwnnpippu eptph mundbwuhpmpnitbiph dEpnghljugh
hhuniipubpp:

Swpwbdph Epypuwpwiw-opubkpyjpupubulut wuydwibbpp: Zwjnuh b np
Jupunughtt qubqustbpp Swslt) Eu bpwtih punhwinip tnupwéph dnwn 11%-hg
wybiht: Fpwlp  bhdbwlwind  hwinhwynd o Quqpnup b Ujpnpgh
(Entwonpwtpnid, qpuntguting Pputh wpbhduvywi b hwpuwduyht pgpowinbkpn:
Ppujwiugqus ntunmdtwuppnipnibibpp gnyg ki wwhu, np UEjw ghwnp
puujut wuydwbubpp nuppbpymd B bpwtth nwpwsph ghwnbkph djniu ophwjup
wjwquitbphg: Zunjuybu hupuynp kol wyjuntn puthyny mbnnidubph ny
juwinbwynp  ophttwswithnipjniip, npp  pdqupugunid E wknudwup
uwhdwwquub] snpuyhtt b unbwy dudwbwljwhwngusutph: Cun gpupwbiw-
opuwbpypupwwut yuydwtubph Lkju qginp ophujup wjuquip pudubignid
E kpYnt wwpplp hwngustbph hmiuhuwght (1-ht dwubupwdhi) b hwpud]ughi
2-ny  dwubwpwdht): Uwubwpwdhbibpnid  wwppkp o Juppnbwwnwght
$npldwghuyh  wmbuwlp, bGpipwpwiwlwt  stpnbkph wblynudp b dh  owpp
opwpwlwlui nt gpubpypupwiwljut gnpénuikp:
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Thunwplyus Epypuwpwiw-opubkpypupwutulju wuydwbbpnid
wnwpwéph Jupuiughtt uinnpbpypuw opkph npndwt bywwnwlng dkpnpuljut
wnbkuwulniihg ppujuwitugus tu htnbjw) ntuntdbwuhpnipniaubpp” tmwpwsdph
onqnuunhtqipuwt tjuwpwhwinidubph YEpsbwiunid, nuownuwhtt wouwwnwupubp
phninjughnt b ipypuphghjuljub dkpnnutph Yhpundundp:

Yupuwwht wnwpwbputph onunpkqpuluu tupwhwinidkph
opwhpypwpwiwluit Jepswimdp: Fwdund phwnwpydué tu hwpgbp, npnup
YbEpwpkpynud Bt ntunidtwuhpjws wwwpwdph  fjunppuyghtt (unnptplpyw) optph
hwynbwpkpdwtp b mupuwbwljut pupjudubnipjutp, oqunugnpstiny onquwnhkqt-
puut tjwpbbph Jhpswidwi hbwpwynpmipmpibtbpp: Zkpwphnwlui (ghu-
wnwighnt) twpwhwunwlubph Ybipswbdwt hwpgipp Jupunwght opowtiikph
opubtpyjpupubwut yuydwtibph nunidbwuhpdwut tyunwlng swpunpjus u
uh owpp htnhtwlubkph wopwwmwbpubpnud™ Parizek, 1967, Benson and Yuhz, 1993,
Dericson, 1999, Uwinny U., 1999p U wyjt: Zuyjnth L, np jupunught oppwtiukph
wunoudnh tjupwhwinmdutph gpuwbpjpupubwlut  dbjuwpwtdwi hwudwp
oqnnuugnpdymd k. wjwhuh  Unwnbgnudubp, hbuywhuhp LW Jupunuwght
Alwynpnidubkphtt  punpny  Unpdninghwt, uwnpbplypuw  optph  htwpwynp
nwpwdwlut  puphuiduénipniuttpp,  Epjpwputulut huwhannidutiph
wnlujnipniip b phptwpwthynn wnpnipubph mwpwdwlwb nhppp: Ljwpw-
hwunuwlubph Jpu (winpudnph ywuwnlbkpugnidp hwbighuwinud E opubplpw-
puwtwwt puwpnkqugpiut guuynp hhupp, pwth np wyt hwdwh wpwnw-
hujiinid  E uwwnnpbpypu opkph  Ynunwldwil, ppwuig swpddwt htwpudnp
ninhubpp:

Onuunhbqbpulut  tjuwpwhwinwdubph Jhipbwtdwi  thnynid  hwwnndyy
nunpmipjutt whwnp E nupdul] nwundbwuhpynn mmwpuspnid  unnuiipughte
Eplinyputph wojumput JEpwpbpu;: Zwpnth E np unnquptbpp hpkughg
ubpuyuginid Bt ny dhuyt Juuwbiquynp  Epipwpwbwlubt wypngkuubkp, wy
hwunwwnnid u il htwpudnp vnnpbpypyu opiph wnuynipniup: Zknbwpwp,
unnuupughtt tpunyputph nundbwuhpmpoiip whwnp t hwdwpl] Juplnp
“opwbpypupuiljuy’” gnpéni:

fhnnjughntt  dtpngh Yppumdp  wwpwéph  wnnphpypu gpkph
nuunudbwuppm pjuit iyuwnwlny: Ukpnnh Yhpwenidp juywinud £ apubnd, np

dwpnnt  dkppnid  ubnuyws hwnnppuyuph opowtwlp Ywd juwnnnh pupd
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Enygnnp  (EEnuuywpuwnhlp) sbnynud jud wuougmd E, ek tw Gpyph
dwltplunyph ypu hwnnd £ npny unpoipjuits Ypu nbnujuyjws opuhnuptpp
(httwhniukpp), hwupwpwptpp, jupunught junpnsubpp b wyy opjkljnntkp:
Utpjuynidu  phnpnuwnnpubph  wqquyhtt pulbpnipibtip Yt puquuphy
tpyptpmd Udunphw,  Phghw, Pnynquphw, Uks  Pphuwbhw, UUTL,
Onuuwunwy, Shpdwbhw, Zingjuunwb, Ywiwnw, dpwivhw b wyi: Ubkp
thnpdwpynidubpp dudwbwly, nph wpwbdhtt wpnynibpubpp phipdws Bu uly. 4-nud,
npujku phnpnlughnt quipinh plignihy oguugnpsyws t “Unwpl” Ynsinn uwppp,
npp - hhdudJws b BEjupudwqiuhuwut b dwquhuwlub  guownbph
punbuuhynipjut suhnidubiph Jpu: Munmdbwuppyué  mwpusph 36 Yhnbpnud
hpwubugyus tu swihnwdubp toqwé vwppny b wpyniipnid  npnpqus b
dudwiwluljhg tunjwsputph hqnpoipniup, opwwwp wwwpubkph Ykphtt b
ubppht  uwhdwbubpp U  bhwdwywwwnwupwbwpwp, uwnnpbpipu opkph
dwupnulp:  Swpwsph 23 Yhubpnd  hpwlubugus  Gh o suhnudubp
Enypubijupuut  (fEjunpugnunuynpdwt) dbipngh  Yhpwodwdp, hulj 8
Jhwnbpnd uuwpygl] Gu hnpundwb woppwwnwuptubp: Unwugdus hwdwihp
njjujubph hhdwt Jpw Jupnigywé bt wnwpwsdph nkghnbwy gpudkpd otpunp
nhhtdh pupuntqp, npp phpdws £ upgws uly. 4-nud: Lkpjuyugdus upubdwnhly
pupubtqh Jpu wuypdwbwlwt tpwhiubpn] wrwidiwguws bt hwjntwpkpyws
unnpbpypu optiph owpddwi JEhnpnuwgqus nknudwutpp, pupnkqugqpyus ku
junppuyhtt oppudwtt mwpwsputipp: Uwnnpbkplyyju opkph tpiph dwybptu nnipu
pipdwt  tywuwlny, wrhwunwipmd wpwowplyus bth hwdwwywunwupwh
hnpuwnwgptp, npnig nknunpdw ypubp inybybu pipdus b ujup 4-nud:

Sfwy  qup  kqpuihwhhy  dwund wewguplyoud o unnpbpypue - 9pkph
npnunnuljuwb wypwnwputpt hpuljutwgub] hbnbyjuy dkpnpupwintpjudp:

e Lupbwlwd tnymd  Yuwnwpl] phghntw)  nundbwuhpmpiniubbp
onuupkqipulwi ujupwhwunidubph Jtpswudwi Ubpnnny,
hwjntwptpl] wyt nknudwubpp, npnup Yupny Eu Swewyl) uvnnpbplypu
onptph hwdwp npytu hkpwujwpuyght:

e DPpulwbwgtl; dwbpulpyjhn nuonwihtt  nundbwuhpnipmibibp
JEuuwwnbnnpnodwt b fEjunpugnunuynpdwt dEpnnubph Yhpundwdp:

o Zmdwwnbn wndyujiutph dwldwi b dbjuwpwtdwi wpyniipubph hhdw
Ypw puwnpl] wnnpbpypu eoptiptt Epyph  dwlbptu goipu  phpdwb
hnpuwnwtgptph mknkpp:
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Ul. 4 Ukju gnp gphujup wduquih vinnpbplpyw opbiph mwpwswmljui
puphuijudnipjut pupwnbkqp pun hwdwihp ntunidtwuhpnipnibibph wgjuikph
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Ugluwnwiph qpuathwljhs S-pr qilunid ptwupljws G uinnptpljpjw 9puhnupkph
Swjuuh quuhwundwh b gputg gnpstwljut oqunugnpdiwi fuinhpukpp:

Unwowplynid t  hwunbwpbpquws uwnnpbpipu  YEunpnbhwugdus
opwhnuptph httwpuwynp dwjuubph pwtwjuijub hudbdwnwluit ghwhwnnuip
Juwnwptk] hwipwhwyn Ywpuph puwtwdling

Q=K'I'F (5)

nputn K-gpunnwp hnphqnuh phpnpughugh gnpswlhg £ W/op, I- hhnpujjhl
qpunhkinp  F- opwhnuph jujtwwt hwinnyph dwikpbub b, @ SYjw) putiwdlih
hhuwt Jpw ntuntdtwuhpyws tnwpwsph unnplpypu 9pwhnupkph 6 (uytwlu
Yupdwsputiph hwdwp guhwhwngws tu npuitg htwpuwynp swpaubpp:

Zudwihp  nunidbwuhpnipgnibbph - wpyniipnid juqdduws E o ogpun
hnpuwwnwigptph ntnunpdut hwdwywwnwupwt vpjubdw, npp pipdwé £ wppku
upyws mwpwdph opubpjpuputuljui pupwntgh Ypw (nku. uly. 4-p):

Garuuyusnhe8NhLLEN G4 UNULUMUNRESNPLLEN

Uwnbkuwjununipjut opowtwjutpnid pplutiugus nrunidtwuhpnipmniu-
ubph wpynibpubpp phpl] B htnbjw) bqpubhwbgqmudubph b gonpstwlut
wnwewplnipniuubpp.

-Mumdbwuppjuws LVkju ghnp gphwjup wiuquip (Uwquinupuib
twhwhq) Pputh Puyyjwdwljub Zubpuybuniepjub junpnpugny gpujuquititbphg
Ut E: Swpwsph wqquptwlsmpjul, wpynibwpbpujui b gnuyunitntuuljub
opjtjinutpnh  opuwdwumwlupupiwt tywunwlny wrpwnmwipnmd |nisdus kh
opwjuquih uwnnpbhpipuw  optph  hwynbwpbpdwl, npubg wnwpwswjuh
puphujudnipju b gnpstwljutt oginuugnpsudwt finhpttin:

-Swpwédph opwyhtt nkunipuikinh ntuntdbwuhpnipyut twywwnwlny, wpweht
wiquid, hwpguplyby £ qnwght uwquith gpuyhtt hwpdklphep b npnpby Bu npo
wnwdht pununphsubph dbdnipniutbpn:

-Swpwdph opuyhtt hwpdtlonh mydjuutpp gnyg b nwihu, np Vkju ghnp
ophujuwp wjuquiund dbwynpynid £ dnwnn 150 it U¥%wwph  Junppuyghi
(unnpbpypyw) hnup, npp pun pwpdpunpp  gnnhbph  wknupapfws  k
wihwwuwpwywth:

-Zudwihp  dbpnnubph wpynibpubph  dipousnipjutt hpdwt  Jpu
niuntdtwuhpjws nwwpwsph hwdwp Junnigus bt nkighnuw) opwudtpd okpunh
nkhtdh pupuntq, nph pw gnyg b npdws YEunpnugyws opwhnuptph b nputg
htwpuynp phrtwpwthuwt mknudwubpn:
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-Zpnpnghtwdhly  hwpqupuyhtt - dkponh  udjuikph - hpuwb - Jpw
quuwhwwnjws ki unnpghntyu JEunpntwgdws gpwhnuptph htwpwynp swpuubpp
b puwpwubkq-ujubdwh Jpw gnyg bt nipué wytt hnpuwnwugptph wbknkpp, npnup
wnwewplynid L hnpuwnt) uvinnpbpypw eoptpp Epyph dwlbptu gnipu phipdwi
hyuwnwlny:

-Ldwunhuy Jupuuwht opowtiikinh onuyht nkunipuukph
nuunidbwuhpdwt b gpuwtg hwyunbwpbpdwt  tywunwlng wowewpliymd L
wuwnwtiptiiph htnlyuwy Ubkpnpupwintpiniup:

e Lwpbwlwi tnymud  Jwwwpk]  wwpusph  onwwnhbghpulub
tjupwhwinulutiph Jipbwinud, twwwnwl mubkbwny puguwhwynbin
ujt  gnpéntikpp, npnup htwpwynpoipmibt Eo wwhu  wwpgbnt
unnpbpipyw  opkph  wbknunpdwt funpoipmiup b gpubg owpddwt
htwpwynp ninhubpp:  Ujunbn Jupbnp ot hwdwpynud wwpwsph
Unpdnjunnigquspuyhtt b {hpnunpd gnpéntubpn:

e Munmutwuhpnipjniiubph pupnuyht thnynd wojupwwnwptbp Juwmupby
phonjughntt b Ephpwdhghjuljul  dbipnnbph  Yhpundundp:
Phnnjughnt dtpnnh wpndhjuyht hwinypp tywunwludnws L
wupqupwikint  unnpipypu opkph wnluwnipmiip b ppubg
nbnupwyunidp: Unwtdht wunudwhwubkph nbknuuwubpnid
wnwewplynid  Eu swhnudubp Ephpubijunpujut, dwubw-dnpuybu
LEjupugnunuynpdwtt b HEjupudwuquhuuljut wlgnidwght
Ubpnnutpny:

-Unwowplynud L uwwnpbpipu  opkph  nuundbwuhpmpjui  wndjuyg
Ubpnyupubmpmbp Yhpuek] Ppubh Pujudwlub hwbpuybnmput dowu
Jupuunught oppwbikpnid opudwnwupupdwi punhpubp pusknt tyuwwnwlny:

Untiwjinumpjut hpdtwljwd wpymbpitpp hpwunwpuljus o htwnbyug
woluwnubipibpmy’

1. Dadashpour A, Minasyan R, Hamidi A, Shirchi M, Ahmadi E, New
method for landslide stabilization. Applied Geological Congress, 2010,
Iran, Mashhad, April 26-28, p. 363-368,

2. Dadashpour A, On Formation of underground water in karst region of
Neka r (proviceof , Mazandaran, Iran) proceeding the first international
applied geological congress, 26-28, April 2010, Iran, Mashhad, p. 369-372,
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Tunuothnip U, Ukhw ghwnh punppuyhtt hnuph npnonudp opuwyght
hwpdtlpph dbpnnny: 6N, Yhpwnwluwh Lpjpwpwinpui b
wplwphwgnpnipjui wpnh hhdwhwpgbpp, 2011, 9 129-131,

Ywunuothnip U., Uhtwuwt [}, Ukjw ghwnh ophwjup wjuquih
unnpbpypu opkpp nuunidbwuhpnienit (bpu) N2 Ghunwlub
wnbntughp Bpypwpwinipmnit b woiwphwgpnipnin 2012p, N3,
ko 17-21,

Dadashpour A, Water balance in Neka river basin. National Geosciences
Congress, Iran 2012, February 20-22, p. 2-8

Dadashpour A, Shirchi M Ahmadi E, The identification of geological
micro-structure with use of dowsing Rod in order to susceptibility

developments of urban and rural areas. International Geosciences &
Congress Geoscience Sustainable Development, 2014, Iran, Sari, p. 27- 33:
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OCOBEHHOCTH ®OPMHUPOBAHUA KAPCTOBBIX BOJ,
BOJOCBEOPHOI'O BACCEMHA PEKA HEKKA U TTYTH UX
PAIIMOHAJIBHOI'O HCITOJIb30OBAHUS

(Mcnamckas Pecnydiuka Upan)
PE3IOME

IIpoGema rmoncka u parOHAIBLHOTO HCIOJIB30BaHUS BOJHEIX PECYPCOB JUIST MHOTHX
CTpaH MHUpa TPOJOIDKACT OCTaBaThcs akTyanbHOW. s Hcmamckoit PecnyOnmuku Upan
(MPU) onHeIM M3 HEPCHEKTHBHBIX PETMOHOB B OTHOMIEHWH IIOMCKAa MOI3EMHBIX BOJ
CUMTAeTCs TMPOBHHIMSA MasaHmapaH B Ipeneslax KOTOPOOTO HAaXOIWTCS HCCIIENOBAHHAS
HaMHu TeppuTopHs BogocOopHOro Oacceiina p. Hekka. 3xech st oOHapyKEHHS MOA3EMHBIX
BOJ, IPUYPOYCHHBIX K KapCTOBBIM KapOOHATHBIM  OOpa3oBaHUSM, OCHOBHBIMH
THIPOTeOJIOTHUECKUMH 3aa4aMK CUUTAIOTCS: N3y4YeHHEe 3aKOHOMEPHOCTEH (OpMHPOBAHHS
U TIPOCTPAHCTBEHHOTO PACIpPEAENCHNsI KapCTOBBIX MOA3EMHBIX BOJ, OILEHKA BEIMYHH UX
pacxoqoB, pa3pabOTKa METOAMKH HCCIIEJOBAHMS KAapCTOBBIX BOJ M BO3MOXKHOCTEH MX
UCIIONB30BAHMS B LEIISIX BOJJOCHAOKEHHS.
TloazeMHbIe BOBI HCCIEIOBAHHON TEPPUTOPUH (OPMHUPYIOTCS, TIIaBHBIM 00pa3oM, 3a cyer
MPOIIECCOB MH(MIBTPAlMH W KOHICHCAIIMM BJIard. JTUM IIpoIeccaM CIOCOOCTBYIOT, B
HepByI0 ouepenb, (pu3nMKo-reorpaduueckue M THAPOT€OJOTHUECKHE YCIOBHS palioHa.
MudunpTpanyionHoe NMUTAaHWE MPOUCXOAUT, TJIABHBIM 00pa3oM, C IUIOMIAJCH aKTUBHOTO
pa3BUTHS KapcTOBBIX oOpaszoBaHmil. OHO 37€Ch MPOHCXOAUT 3a CUET IOTJIANICHHS
MOBPXHOCTHOT'O CTOKa, (pOPMHPYIOIIErocss Ha IUIONIAAM Pa3BUTHS IOKPHITOrO Kapcra U
HEKapCTYIOIMMXCS TOpoJ. B CpaBHUTENbHO TEIIIBIH MepHoJ] 3HAYUTENBHYIO pONb B
(hopMupOBaHKE MOA3EMHBIX BOJ OacceifHa 0XKHMIAeTCsl OT KOHACHCAINH BJIAaTH B TPEIINHHO-
KapCTOBBIX KapOOHATHBIX KOJIEKTOPAX.

Jlnst pemieHus! MOCTaBIEHHBIX 3a/7ad B IIPeAeNiaX PaccMaTpHBaeMOro BOJOCOOPHOTO
GacceifHa BBINOJIHEHBI CIIEIMAIbHBIE KOMIJIEKCHBIE HCCIIEIOBAHUS U TIOJIy4eHBI CIIEAyIOIIne
OCHOBHBIE PE3yJIBTATHI:

- Bnepsrle paccunTaH BOIHBINA OanaHC BomocOopHOTo OacceiiHa p. Hekka, kak mist
oOmiel IIomaau, Tak W IO BBICOTHBIM OTMETKaM ¢ mHTepBasiom 200M (1o
otMmeTku 3800 m)

- VYcraHOBNIEH, YTO TAYOWHHBIH (MOJ3EMHBINA) CTOK BOJOCOOpHOrO OacceitHa
cocTaBiseT okono 150 MiH M*/rox . B IpOCTPaHCTBEHHOM OTHOLICHHH 3TOT CTOK
pacnpenensercs HepaBHOMEPHO (KakK I10 TUIOIMIAH, TaK M 10 BEICOTaM).

- Jlna oOHapyXeHus MOJ3EMHBIX BOJI U YCTaHOBJEHHS 3aKOHOMEPHOCTEH HX
pacrpe/eneHus HCI0JIb30BaHa CIEAYIOIIas METOLOTIOT UL

e Ha  mpemBapurenmsHOM  dTame  paGoOT  BEINOJHEH aHanm3
a3pOKOCMO(OTOCHHMKOB TEPPUTOPUH C [ENBIO BBUIBICHUS U
yCTaHOBJIEHMs (OLEHKH) TITyOMH 3alleTaHusl TMOA3EMHBIX BOJ, MyTeif
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BO3MOXXKHOTO HX JBIDKEHHUS C y4ETOM TaKHX OCHOBHBIX ()aKTOPOB Kak-
JaHAmag THO-MHANKAMOHHBIH, MOP()O-CTPYKTYPHBIH U THTOMOPQHEIHA.

e Ha »rame mnoseBbIx paboT B Tpenenax BomocOopHOro OacceitHa
BBIIIOJTHEHBl  MICCIIEIOBAHMSI METOJaMH OHMOJIOKAIMM W  YaCTHYHO
reopu3nueckuMi  (TEOdJICKTPHUSCKUMU) C OypeHHEM KOHTPOJIBHBIX
CKBaXXHH.

e Ha ocHOBaHmM aHanM3a pe3yNbTaTOB KOMIUIEKCHBIX paboT Uit
HCCIIeI0BaHHON TepPUTOPUH COCTaBJICHA Kaprta  penbeda
PETHOHAIBHOTO BOJOYIOpA, IOKA3aHbl OCHOBHBIE ITyTH JIBIDKCHUS
COCPEIOTOYEHHBIX TT0/{3¢MHBIX IIOTOKOB.

e  C HCrOIb30BaHUEM M3BECTHBHIX THIPOJMHAMUYECKHX METOJIOB pacuera
OLICHEHbl BO3MOXXHBIE PAcXOABl  BBIABICHHBIX COCPEJOTOYEHHBIX
KapCTOBBIX MOA3EMHBIX BOJOTOKOB.

C menpio MONTy4YEeHHUs HOBBIX JOMONHHUTENBHBIX JAHHBIX JUII BOAHO-OATaHCOBBIX
pacdeToB M IPOCTPAHCTBEHHOTO PACHPENCNCHUs] KapCTOBBIX TIIIyOMHHBIX BOJ
TpebyeTcss BBINOJHEHHE KOMIUIEKCHBIX DPAbOT IO OpraHW3aldd MHOTOJISTHHX
CTalMOHApHBIX HaOmromeHwid. B cocraBe oTHX paboT MOMKHBL  OBITH
THAPOJIOTHYECKHe, TUAPOreoJIOTHYeckne ¥ Ouo-ruipporeodusmyeckue ¢
CO3JIaHHEM PEXUMHOH ceTH HaOmIoAeHHH C BOJOMEPHBIMH YCTPOWCTBAMH Ha
UCTOYHUKAX U peKax.

Pexomennyercs cnenyromas OmpoOMpOBAHHAS METOIMKA H3YYEHHS KapCTOBBIX
MNOA3EMHBIX  BOJA:  ACMIU(PHPOBAHHE  a’POKOCMO(POTOCHHMKOB,  IOJIEBBIE
OMOJIOKALMOHHBIE U B reo(U3NUeCcKue HCCIeJOBaHNS, OLICHOYHBIE THIPOIMHAMU-
YeCKHe  PacueTsl  PacXOJO0B  COCPEHOTOUYECHHBIX  IOA3EMHBIX  ITOTOKOB.
PexoMeHiyeTcst 3Ty METOJOJIOTHIO UCTIONB30BaTh B IPYTUX KapCTOBBIX PETHOHAX
Hpana ¢ nenpio pemeHust KOHKPETHBIX THAPOTEOIOTHUECKUX 3aJad 1, B IEPBYIO
o4epe/ib, IS BBISBICHHS MTOJ[3€MHBIX BOJI.

Ha ocHOBaHMHM pe3ynbTaTOB KOMIUIEKCHBIX HCCIIENOBAHHWN AT BOJOCOOPHOTO
Oacceiina p. Hekka cocraBieHa palMOHANBHAs CXEMa 3aJ0KEHHS MOHMCKOBO-
Pa3BEeTOYHBIX CKBAKUH IS 3a00pa IOI3€MHBIX BOJ M X MCIOJIB30BAHMS B LIEJISAX
BOJJOCHAOXKEHHSI.
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THE FEATURES OF FORMATION OF KARST WATER OF
CATCHMENT BASIN OF THE NEKA RIVER AND THE WAYS OF ITS
RATIONAL USE
(Islamic Republic of Iran )

Abstract

The problem of finding and rational use of water resources is continuing to be
relevant for many countries of the world. For the Islamic Republic of Iran (IRI), one of the
most promising areas for searching groundwater is the province of Mazandaran where is
situated the area of the catchment basin of The Neka River analysed by us.Here for finding
of underground water timed to the carbonate karst formations, the main hydrogeological
aims are considered the following: to analyse the regularities of formation and spatial
distribution of karst groundwater,to estimate their values, research a methods for analyses
of karst waters and possibility to it use fot water supply.

Basically the groundwater of researched area is formed due to the processes of
infiltration and condensation. Primarily the physiographic and hydrogeological conditions of
area contribute to these processes.Infiltration nutrition is done primarily from the areas of
active development of karst formations. It's going on here due to the absorption of surface
runoff formed on the area of covered karst development and no karst rocks. In a relatively
warm period a significant role in the formation of groundwater of basin is expected from
condensation of moisture in karst fractured carbonate reservoirs.

To solve the problems within the observed catchment basin the special
comprehensive research has been done and the following results have obtained:

o For the first time the water balance of the catchment basin of the river is
calculated both for total area and by high-rise marks at intervals of 200m (up to
3800m),

o  Established that the dept flow of catchment basin is about 150 million m3 / year.
in Spatial correlation , this flow is distributed unevenly (both in area and in
height),

o For the detection of groundwater and establishing patterns of distribution the

following methodology is used:
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1. At the preliminary cameral phase of work the aerospace pictures of
area are decrypted to detect and estimate the groundwater depth,
the possible directions of their movement due to such main factors
as a landscape-indicator, morpho-structural and litomorph.

2. At the phase of field work within the catchment basin the
researches has been done by methods of dowsing and partially
geophysics (geoelectric) with drilling of wells.

3. Based on the analysis of the results of the comprehensive work for
analysis of area a map-shape of regional aquitard was formed
which show the basic directions of movement of underground
flows

4. The possible costs of concentrated karst groundwater flows were
estimated by well-known hydrodynamic calculation methods.

For additional data for calculations of water-balance and spatial distribution of
karst depth water requires the implementation of comprehensive works by the
organization of long-term stationary observations. As a part of this works should
be hydrological, hydrogeological and bio-hydrogeophysics researches with the
creation of the observation of a regime structure with a water meter instrument on
sources and rivers.

It is recommended the proven methodology for analysis of karst groundwater: the
decryption of aerospace picture- field bilocation and geophysical researches, the
estimation of hydrodynamic calculations of costs of underground concentrated
water flow to use in other karst regions of Iran to solve specific hydrogeological
problems and detection a proportion of distribution of groundwater.

Based on the results of comprehensive analysis of catchment basin of the Neka
River the rational scheme of inception of exploration wells for abstraction

groundwater and their use for water supply was formed
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