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unnwgyt] nhwnwytinbph hnuph dnnnuyh U upw gphwywp wjwquuh dwytiptup dholt (Uly. 5):

Uunthtil Shotiph b Unjninbunp - Jpwwgpuwlwu  deennubph  hhdwt  Jpw
npn2yty £ nbypbgbunwnpy ophwywp wjwquwup dwybpbuu, npp hwjwuwnp £ 346 Hu-h
(uy. 5):

LwpJwnlubph hwdwdwiu hnuph dnipnyh dhoht wpdbipp uwnbgyt| £ 10.8 1/dpy *
yui?, gpunhbunwht swihwuhoh hwodwpydwt hwdwp npnodbp 5U twb Juphwghwih
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gnpdwlhgp' 0.30 L hwpwpbpwlwy ufuwp' 0.032: <nuph dnnnyh gpwnhbunmh npnodw
hwdwp oquwgnpdyt| b woluwphwnbnbunjulwt hwdwlwpg dpwghpp: Spwgnph
dhongnd hwodwpyqwd hnuph dnnnyp gpwnpbunp Jwugdbp £ 0.057  1/Uny = Yu2:
CwpJwpyyby £ vwl gpwnhbunwht swihwuphoh ophwdup wjwquuh dwybpbuu, npu
hwywuwp § 294 L2

LY. 5 <nuph dnnnuh b gphwjwp wwquih dwlbpbuh dholt yuuth gpudhly’ (),
nkypbiqtunwnpy gphwywp wyjwquuh uwhswup® (p)

=-0.0012* + 0-5409
= 0.1534

50.0 . 100.0 150.0 2000 250.0 300.0 350.0 400.0

huswbu tplnwd £ gpwdhlhg unwghl) tup pwywlwu gndwd Yhwnbiph nwsawn: Utp
nndhg Yuwwpdly E Yewbph fudpwdnpnad® 2040 dhowlwypny U hugduinldby £ wyn
Ytiwbiph dhoht punwynwuwihu okinnwdp dhohtp ujwwndwdp (UYy. 7):

Cwyyh wnubiny unwgyws wpryniupubipp hnuph  Ynnbgwghntu pwnwyhnu  (Le)
punniuyby £ 323 Yd: <wpwplyybp £ twl gphwjwp wywquuh dwlybpbup Ynnbjughnt
swthwuhot' (Fyy,), npu hwdwuwnp £ 15 Yo%
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gpwnhBuwp Jugdt) £ 0.811 1/dpy = Yu?: Mubuwing gpunhbunwiht swihwuhoh npnadwt
hwdwp  wwhwugynn  wwpwdbwpbph  wpdbpubpp  hwodwpyybp £ gpwnhbunwiht
swithwuhoh ophwlwp wyjwquuh dwybpbuu, npp hwdwuwnp § 372 Yu2:

) 0 1000 2000 3000 3 4000 Y 0 1000 2000 3000 ) 4000

= 0.0426

50.0.0 100.00- 150.00 200.00 250.00 300.00 350.00 400.00

Uptuwphwinbinblwunwlwu hwdwlywpgh dpwagnh huwpwynpnigyniuubpu
oginwgnpstiiny npnayty £ nhunwlybwnbph ophwlwp wjwqwuh Yeunmpnuubph dhol bnwé
nbihEdwiht htnwynpnugynitup: Upryntupnud hnuph Ynnbyughwih swnwyhnp (Ly) unwgyby
E 720 Yd: Uwnwgdwd wdjuubph hpdwu Jpw hwodupyyt, £ ophwdwp wywqwup
dwytnbuh Ynnbywghnu swihwuhol' (Fy,), npp hwdwuwp £ 75 Yd2 Nbuwing ophwywp
wywquuh owyunhdw| dwybpbuh npnpdwt Bpbip swihwuhoubph ndyuubpp npnayb) | dky
ntidhdwiht hhnpninghwlwu nhunwybnphu pwdhu puljunn owwhdw| ophwdwp wywqwuh

265 2< 372 2< 372 2< "5 2
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Ujuwhuny' dowlyby b dnuibignud, npp huwpwynpniyginiu £ wnwihu ognwgnpdti
opnhwywp  wlwqwuh Jbpwpbpw] ujwqugnyu  nbnbundnipuu dSwyw,  pug
dhwdwdwlwy nubuw] wdpnnowwt wwwnlybpwgnd ghnwywquinad hnuph dbwynpdwt
wpngbiuh ypwpbipjuy:

Stntlwwnynipiwt  Swywih owwhdwjwgdwlu wju dnuinbgndp dbpnnninghwwbiu
hpduwynpyws £ U Ywpnn £ Yhpwnytiy ng dhwju hhnpninghwiwtu  nbnblwwnynieywi
owywmhdwiwgdwu hwdwp, wy twb wj whyh wnwpwdwlhwt nbnupwtudwt  punye
niutignn  wmbnblwwnynipiwt  owywhdwjwgdwu  hwdwp: UWu  dnnbgnwp  huwpwynp &
Yhpwnb hwupwwbnnpwu wdpnng wwpwdph hwdwp' nwpwdwlwu hpnpninghww
wbtintwwynypuiu  dwjwih pungpldwt  wbuwulnithg  owwhdw]  hhnppninghwlwt
nhwwgwugh npnadwu hwdwp:

GRAULUSNRESNRLLEN b4 UNURUMrUNRE3NRLLEN

Lwjwuwwuh  gbwnbph  hhnpninghwlwt  nwnwWuwuppnigyniuubnh owwnhdwg
nhunwgwugh npndwt hwdwp  uuowpwd  nwunufuwuppnipiniiubphg unwgywd
wpryntupubipp pny| U tnwhu Yunwpbp hbnlyw) Ggpuugngegniaubpp.
1. wdwotuwphwiht  onbplnewpwiwlwt Yuwqiwybpwynyejwu Ynndhg wnwowpyyws
hhnpninghwlwu nhnwgwugh funnyeuu Ybpwpbpw) uygpniupp' [Gnuwihu wwpwdpubph
hwdwp Jd&Yy nhwnwlbn 800-1000 Yui? dwlybpbupt (wnwybjwgnyup 37 hhnpninghwlwu
nhunwytin) <wjwuwmwuh nbwpnwd Yhpwntih sk, pwuh np wjn nbwpnud htwpwynp sh (hup
wdpnnowlwu wbntywwnynyenitt unwuw] hwipwwbwniyejut  wwpwdpnd  duwynpynn
gbwwihu  hnuph pwuwlyh U npw  nwpwdwdwdwlwlhuwiht  ophUwswihnyniutubph
Jtipwptipjuw:
2. QGwnwiht hnuph nbdhdwiht wwppbiph hnwwih nduutph hwdwp wuhpwdton k
pwgwhwjnb] hnupwgnugdwt hhduwlwu gnpdntitbpt bW npnobp npwug  hwdwihp
wagnbgnyeniut - wyn  wmwppbiph duwydnpdwu  Ypw:  <pnpninghwlywt  nhunwgwugh
wbnwpwofudwt  hwdwp hhduwlwtu  wwpdwup nbwypbigGunwmnphy  swhwuphou £ ULY
ntidhdwiht nhwnwybnhu pwdhtu puljunn ophwdwp wjwquuh dwlybpbup swbwnp £ |hup
2wwn thnpp, pwuh np hnuph  Ybpwpbpiw) unwgynn nbinklwwynyegniup sh Yuipnn
wpuwhuwjnb| hnuph punhwunip gnnhwlwy ophtwswihnyenuutipp: 2phwdwp wywqwuh
dwlybpbup nbypbgbuwnwnhy swihwuhoh wpdbpp <wjwunwund Yugdnd | 346 Yoz
3. &phwjwp wlwqwup dwybptuh gpwnhbunwht  swihwuhpu, npph RbGwpnd
nhunwlybinbpnud pwgwhuwjnynul Gu wotuwphwgpwlywu gninhwlwunijwdp
wwjdwuwynpywé hnuph unpdwih hnthnfunyeiniiubp, Gphpnpn Yupunp swihwuhou |
hphnpninghwlwu  nhwwpynwiubinh owywhdw]  gwugh pluwpnejwt  wwpwgw)nid:
<wjwuwnwund gpwnhBunwihu swihwuhoh ophwywp wywqwuh dwybipbup 294 Y2k :
4. Cwywuwnwund gphwywp wjwqwuh dwlybpbuph Ynnbgughnt swhwuhotu bwljwu nbp sh
fuwnnd owwnpdw| ophwduwp wwquiuh dwlbipup npnodwt hwdwp' wjt Yugdnd £ 15 {u2
5. Unwybjugnyu Gph npnpdwu hwdwp <wjwuinwund, b wwppbpnyeinie wduwlwu b
wwpblwu hnuph, hhduwlwu swihwthop gpunbunwiht swhwuhgu £, nph ophwyduwp
wdwqwuh dwlybpbup  hwjwuwp £ 372 482, nbypbgbunmwnpy  swiwuhop npubu
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gnigwuh2 Gpypnpnu £ 265 Yo% Unwdbwgnyu Giph nbwpnd b, htuswbu wduwlwu b
wnwpblwu hnupbph Wwpwguin, Ynnbgwghnt swhwuhop (75 432 nbp sh fuwnnwd
owwnhdw| ophwywp wjwquuh dwytiptiuh npnpdwt hwdwp:
6. <wjwunwunwd wnlw hpnpninghwlywu nhwnwytinbpp pwjwpwp Gu gbnbph wduwlw,
wmwpbiwu hnupbiph b wnwybjwagnyu Gpbph wndjwiubph unwgdwy hwdwn:
7. Mhpunup Ynndhg dowhdws puquwswih qifuwdnp pwnwnphgubiph dapnnp pudwpun
wpryntup £ wwwhnynd nwpwéswlwt nbnbluwnynigjwu pungpldwt wbuwuyniuhg L
Ywpbh £t Yhpwnb]  hwupwwbwngiwu  funpgnp gbrnwduquitiubph owunhdwg
hhnpninghwlwu nhunwgwugh nbnwpwotudwu hwpgnud:

Unwowplyymd k.

»  Jwjwunwth  gbhnwht hphnpninghwlwu nhnwlbnGpt - wpnhwlywuwgub),
Uwfuwwnbubiind wynndwwn nhnwpldwt Juywuubp, husp htwpwynpnen Yuw unwtiwg
togphin wbkntywwyneniu hnuph b wnwybjugnyu  Hptiph  JGpwpbpw), pwuh np
Gpydwdlbn nhurnwpynwiubph ywpwgwind npwup hwéwhu nnipu Gu dund nhulypbin
wdpwgndwl dwdwuwlwhwunywdhg:

= Lnwwht  duwfuwfunnwdtbpny,  htswybu  twb ghwwhnund pnwwény
wwjdwiwynpyws, hhnpninghwywt nhnwybntpnd gph dwywpnwyh L Gph Yuwh
fuwfundwtu nbypnud Gipbph 62gphin hweyupydwi dwdwtwl wnwowplynwd £ Yhpwnb)
htwnlyw] wugnwwht  gnpdwlhgubpp.  hniiwiht  Suwliwlunnuiubph  nbwpnd®  0.86,
pniuwdh nbwpnid' 0.75:

Uwnbuwfununipjw ptdwyny hpwwmwpulytp Bu hinhuwlh hGwnlyw) wluwwmwupubpp

1 Ywpwybmwt 4.6., Uhuwljw E.E., Uwpguut 4.<., Nipputhqughwih wgntigniegniup
Gplwy pwnuwph opwihu nbunipuubiph Ypw, Swpnwpwwbinnggjwt b 2htiwpwpnipjwt <wjwunwth
waqwjhtu hwdwuwpwuh Stnklwghn 2/2013, Gpluwu 2013, Lo 40-45:

2 UVtwgwlwuwu PN, 2wpwpwu P9, Uhuwlwi EE, %bpbn gbiuh ophwlwp
wywqwuh tnwpwugwwnndu pun nhulwht opwjhtu dwpdhtuubph, Gwywnh whnwlwu hwdwuwpwuh
ghunwywu hnnwdutiph dnnnywsdnt, Gwywn 2014, ko 195-203:

3 Upuwlwb EE.  Pnwwénn gbnbph hnuph  quwhwndwt  dbpnnhlyw’ wugndwhu
gnpdwlhgubph  dwidwuwlwgpwlwu  gpwdhind, Bwpnwpwwbwnwu b 2huwpwpnijwu
Lwywunwuh wggwiht hwdwuwpwuh Sknklwghp 2016/4, Gplwt 2016, to 16-20:

4  unpgut L.9., Uwpquui d.£, Uhuwlwt EE << snunduwuppus ghinbph
Eyninghwlwt  hnuph  quwhwwdwt  dbepnnhlw, Bwpnwpwwbunnpgwu b 2huwpwpnipjwu
Lwjwuwnwuh wgguwihu hwdwjuwpwuh Skntlwghp 2017/4, Gpluwu 2017, £y 51-54:

5  Uhuwlywi E.E. << ghinbiph pnwwénn hndubiph hnuph quwhwndw deennhlyw’ oph Gipbph
Ynptiph dhongny, Squwdwdwiht Yuwnwlwpnd b mGluuninghwubp Nei1, Gplwu 2017, Ly 366-370:

6 Uhuwluwu WE, Unwpbywu U.U., Ughqut £.£., Uphuwlwu EE Ununl gbnh gph
wnuwybjwgnyu Gptiph Ywuluwwnbunuip, < YU StntYwghp, Shunnejniuubp Gpyph dwupu, hwwnnp
74(2),6plwu 2021, Lo 16-24:

7  Misakyan E.E. Determination of the optimal observation network for hydrological studies of rivers of
Armenia, Bulletin of high technology, Yerevan, 2023 Ned, page 3-10.
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MUCAKAH SATAP SABAPTOBUY

OIPEJEJEHHE U PASMEIIIEHAE OIITHMAJIGHO Hé&BJ]IOZ[ATEJIbHOfI CETH JJIA
T'NAPOJOI'MYECKUX HCCJIIENOBAHUU PEK APMEHUN

PE3IOME

Jluceprarmy Ha COVICKaHWE YIEHOH CTETICHN KaHiaTa TEXHUIECKIX HayK 10
creranbaocTd 05.23.05 — “Bo10X03sHCTBEHHbIE CHCTEMBI U X SKCIUTyaTarys

Lens guceprammm — pa3paboTaTh ONTHMANBHYE) HAOMIOJATCIHHYIO  CCTh
THAPOJOTHYCCKUX WCCIACAOBAHHH pPEK ApMCHHH I OOCCTICUCHHSA  HAOFOICHHIA,
BKIIIOYAOIIHUX BCCh 00BeM I/IH(I)OpMaI.[I/II/I 0 PEKUME U MAKCUMAJIBHBIX PACX0daX BOOBL.

JU1 AOCTHKEHUS TOCTABJICHHOM LIETH CTABATCS CACAY FOLHE 344U

" OLCHHUTh HCXOOHBIC OJAHHBIC O MCCAYHBIX, TOAOBBIX W MAKCHMAJIBHBIX PACXOaax
BOABI JCHCTBYHOIUX THIPOTOTHYCCKHUX MOCTOB;

"  OUCHUTH AAHHBIC O CPESAHETOJOBOI TEMIEPAType BO3AYXA, aTMOCHEPHBIX 0CATKAX,
OTHOCHTSIIbHOI BIAKHOCTH BO3AY XA,

=  pa3paboTaTh ONTHMAIBHYI0 HAOMIOAATCIABHY) CCTh I THAPOIOTHYCCKHX
HCCIICIOBAHUH MECSIMHOTO M TOJOBOTO CTOKA PEK ApMCHUM,

*  pa3paboTaTh ONTHMANBHYE) CETh M1 HAOMFOOCHHS 3d MAKCHMAIBHBIMH PACXOJAMH
BOJBL,

" pa3paboTaTh ONTHMAIBHYIO CETh HAOMIOACHHUIT, BKIIOUAsA 00BEM MPOCTPAHCTBEHHOM
THAPOJIOTHICCKON mH(pOpMaIiu (Ha mpuMmepe OacceiHa peku Jledern).

B pesyabpTare ucciea0BaHUA OBLTH IIOJIY YCHBI CIICAYIOIHE HAY YHBIC PE3YIbTATHL

= TJlo merogy M. Kapacesa paspadotaHa onTHMATbHAS HAOMONATCITBHAS CCTH I
THAPOJIOTHICCKHX HUCCIICAOBAHAIN MECSIMHOTO H TOJOBOTO CTOKA PeK APMCHHH;

=  pa3pa0oTaHa ONTHMANBHASA  HAOMOAATCIABHAS CETh I  HCCICIOBAHHHI
MAKCHMATbHBIX PACXO/IOB,

" [0 MCTOAY TJABHBIX KOMIIOHCHTOB, HA mpuMepe OacceiiHa pekm [eben,
pa3paboTaHa ONTHMATBHAS CCTh HAOMFOACHHN C TOUKH 3PCHHUS BKIIIOUCHHA 00BCMAa
MIPOCTPAHCTBECHHOH MH(POpMATIHHL.

Pe3ynTarTsl 1 peKoMeHJanum:

1.  OCHOBHBIM YCJIOBHEM Pa3MCIICHHS CETH THUIPOJOTHUCCKUX HAOMIOACHUH SIBIIICTCS
penpe3cHTaTUBHBIN KpUTepui. [l10manp, NPUXOAMINAACS HA OOUH PEKUMHBII
HAOMFOJATENNBHBIN TMYHKT, HE JOJDKHA OBITh OYCHb MAsOH, WHA4Ye WH(OpMAIILL,
MOy 4aeMasi C Hero, He OyIeT OTpaXkaTh O0INHe 30HAIBHbBIC 3aKOHOMEPHOCTH CTOKA.
3HAUCHHC PCMPCS3CHTATHBHOTO KPUTCPHSA BOJOCOOPHOH Iumomamu ApPMCHHH
COCTABIAET 346 KM,
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2. BTOpBM BaKHBIM KPUTEPHEM IIPH BHIOOPE ONTHMAILHOW CETH THMAPOIOTHUYCCKHX
HAOMFONCHUH SIBISICTCA TPAJUCHTHBIH KPHUTEPHH TOBEPXHOCTH BOJOCOOPHOTO
0acceliHa, MPH KOTOPOM B MYHKTAX HAOIFOICHHS BBIABJLIIOTCS M3MCHCHHS HOPMBI
CTOKA, BBI3BAHHBIC TeorpaMUEcKOd 30HANBHOCTHIO. [0 pacueram, IUOMIAIb
BOIIOCOOPA MPATMEHTHOTO KPUTEPHA B APMEHHH COCTABIsET 294 km?.

3. B ApmMmcHHEH KOPpEIUIIMOHHBIN KPHTEpHH BOJOCOOPHON IJOIAnM HE HIPACT
CYIICCTBCHHOH POJIH TPH OMPSACICHHH ONTHMAIBHOH BOJOCOOPHOHN IUIOIANH H
cocraBmseT 15 k2,

4. B ApmeHnm, B OTIHYHE OT MECAYHOTO W TOJOBOTO CTOKA, OCHOBHBIM KPHTEPHEM
ONpENCTACHUA MAKCHMAIBHOTO pAcXoja ABIACTCA TPAJAUCHTHBIM KPUTEPHIA,
MIOWAIs BOAOCOOpA KOTOPOTO paBHA 372 KM%, PEMpPE3CHTATHBHBIN KPUTEPHH KAK
BTOPOM TOKA3aTeN b - 265 KM%, B Cliyyae MAKCHMAILHBIX PACXOMOB, 4 TAKKE IS
MECAYHOTO M TOAOBOTO CTOKA KOPPEIAIMOHHBIN KpHTEPHI (75 kKM*) HE HTPAET POJIH
B OIIPEJCICHUH ONTHMAIBHOHN ILIOMANN BOAOCOOpA.

5. Ilpu HapymeHHM CBA3H YPOBHA UM pacxoJa BOAbl HA THIPOJIOTHUYECKHX
HAOMFOJATENNBHBIX MOCTAX, BBI3BAHHBIX PYCIOBBIMH JC(OPMAIMAMH, a TAKKeE
3apacTaHHEM pPycla BOJHOH PACTHTEIBHOCTBIO, PEKOMEHIYETCS HCHOIb30BATh
creayromue nepexoansie kod(dumumentsr: mpu aedopmanmsx pycma — 0.86, mpu
3apactanuu — 0.75.

MISAKYAN EDGAR EDVARD

DETERMINATION AND ALLOCATION OF THE OPTIMAL OBSERVATION NETWORK
FOR HYDROLOGICAL STUDIES OF RIVERS OF ARMENIA

SUMMARY

Dissertation for the scientific degree of Candidate of Technical Sciences on the specialization 05.23.05
“Water economic systems and their exploitation”

The aim of the research work is to develop an optimal observation network for
hydrological studies of the rivers of Armenia, wich will ensure regime and maximum
discharges observations and will cover the volume of spatial hydrological information.

In order to achieve the goal of the work, the following tasks were set up:

= cvaluate the baseline data on the monthly, annual, and maximum discharges of the
operational hydrological observation stations,

= cvaluate data on average annual air temperature, atmospheric precipitation, relative
air humidity,

= develop an optimal observation network for hydrological studies of the monthly and
annual flow of rivers of Armenia
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develop an optimal observation network for maximum discharges observation
develop an optimal monitoring network for including/covering the volume of spatial
hydrological information (on the example of Debed river basin).

The following main scientific results were obtained as a result of the research:
Using the method of I.Karasev, the optimal observation network for hydrological
studies of the monthly and annual flow of rivers of Armenia was developed.
The optimal observation network for studies of maximum discharges was
developed.
Based on the principal components method, by the example of the Debed river
basin, an optimal observation network, in view of including the volume of spatial
hydrological information, was developed.
Conclusions and recommendations:
The main condition for the allocation of the hydrological observation network is the
representative criterion of the catchment area. The catchment area per observation
station should not be too small, otherwise the information about river flow received
therefrom will not address the general zonal flow patterns. The value of the
representative criterion ofthe catchment area in Armenia is 346 km2.
The gradient criterion of the catchment area, in case of which the changes in the
flow norm caused by geographical zoning are revealed in the observation stations, is
the second important criterion when choosing the optimal network of hydrological
observations. According to calculations, the catchment area of the gradient criterion
in Armenia is 294 km2
In Armenia, the correlation criterion of the catchment area does not play a
significant role in determining the optimal catchment area, which is 15 km2
In Armenia, for determining the maximum discharges, unlike the monthly and
annual flow, the main criterion is the gradient criterion, the catchment area of which
is equal to 372 km2 The second as indicator is the representative criterion - 265
km2. In the case of maximum discharges, like in that of monthly and annual flows
of monthly and annual flows, the correlation criterion (75 km2 does not play arole
in determining the optimal catchment area.
In case of violation of water level and discharge rating curves, caused by river bed
deformations, and the plants the growth of plants in the riverbed, for the accurate
water discharges calculation it is recommended to use the folowing transition
coefficients: in case of river bed deformations - 0.86, whereas in case of plants
growth - 0.75.
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