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OMHOX YT
FOREWORD

“Xapaa-Epee l'osibiH CaB 'a3pbid ATs1ac” Hb MoHros-I'epMmanbl 'epManl xamTapcad “TeB A3uiiH
Ycubl Heenuiin Hargcan MeHexMeHT: 3arBap 6yc Hytar MoHroa” (MoMo Teces, www.iwrm-
momo.de) 3p/i3M IHHXUIITI3, CyJaJraaHbl TOCJAUNH Yyxasl, 60AUT Yyp LYH 66ree]; sHIXYy TOCOJ
Hb XBHI'Y-biH BosoBcpos, Cygpanraansl siamHbl (BCAam) canxyyxuiatTairasp “TortBopToi
XOTKJIUKH TOJ66X 3P/A3M IUHKUATI3, cyfanraa” xetenbepuitH (TXTIIIC) xypasH X3parKik
6aiiraa 60/1H0. ApaB rapyi »UJMHH XaMTapcaH CyJaJiraaHbl aXJIbIH YP AYHT HAITI3H AYTHIXK,
HUWT/IK OyH 2HIXYYy OYTI3/133p cCaB Tras3pblH MEHEXMEHTHUHH acyyAJbll 36B 30XHUCTOH
IMHABIPJIIX3 ] yCc 6a rasap allMIJIAATBIH TajJaapx O00JWTOH, YaHapblH TYBLIMH XaHracaH
M3/I33JJI33pD XaHrax 3aMaap A3M:KJIAT Y3YYJ/9X3[, OopKUHO. TecauiiH MOHroJ1 TalblH XaMTpard
gaMAbIr AypZBaj boJsioBcpoJi, coési, MHXJI3X yXaaH, CIOPThIH siaM, baliranb opuuH, asaal
XKyyJ4/alblH faM, bapuira, xot 6alryynanTtblH faM, CaHTMUH daM OM. TecjuiH 3pAsM
MIMHXXWJT33, CyAaraaHbl Tajaac XamMTpard 6auryysuara Hb LIuHxk/I9X Yxaanel AkaZleMUIH
xapbsia [azapsyii-T'eoskosioruitH xyp3asaaH (I[TX), Mouron YiaceiH Ux Cypryyabs (MYHUC),
Monroa YaceiH Uunxisx yxaaH, Texnosoruitn Ux Cypryyap (IUYTUC), IIYTUC-uitn JapxaH-
Yya aiimar gaxb TexXHOJIOTHMH CypryyJjb TyC TyC 60siHO. MoMo Tec/uiH KOHCOPIMYyMbIH
lepMaH TasblH XaMTpard O6auryyaaaryyznaz, spAsM ILIWHXKWICI3 CyJadraaHbl X3J, X3J3H
XYP33J13H, XyBUMH & aXyWH HAMK OalryyJaryyz 6arrax 6a 3Arasp 6airyysaarblH HIPCHUUT
“OpoJord 6auryyanaryya’-biH xKarcaajataac xapax 60J0MKTOM.

JH3XYy aTJlacHbl aHXHbl X3BJ3ATUHr 2016 oHp Xapaa-Epee lNosbiH CaB I'a3pbiH 3axupraa
(XET'CT'3) Yc uar yyp, OpuYHBI cyjAairaa, M3A33/uTMAH xyp33jisH (YUYOIIX)-Taii xaMTpaH
axwuiax, MoMo Tecneec xaMaapairyirasp Oue JaaH HUWTJ3CIH 6ereen cyzasaad X.
Ynamb6aspax (Mouros YiaceiH Ux Cypryynb) xdHaH TOXHOJAYYJCAaH yr OyT3aax HUUT 100
mupxar (A3 6ywy 29,7 X 42 cM X3MXK3I3T3H) C3A3BUYMJICIH 3yPruir 6arraad opyyJscaH 6anjar.
XEI'Cr3, YIYOLIX, I'TX meH MoMo Tec/vilH Talayyj xapullaH 36BIIWJILCOHUN Aaryy aT/acHbI
HOM3XK CalKpyyJicaH XOEp Aaxb X3IBJIJUUI XaMTpPaH TyypBUXaap TOXUPOJILCOH 060JHO. X0&p
Jlaxb X3BJIAJIT Hb Jlapaax X0€p X3CTUHUT HATTT3CH33p “AMbJ] 6apUMT’ I'3C3H OHIYIOTHIT aryyJnK
6airaa roM:

- HaanTTat MapsanauiH caH MoMo T'EOIIOPTAJI-bIr H33/JTT3¥M NmporpaM XaHTaMXXUWT
alIuIJIaH XeIKyYJICcoH OGereeJ; Xapaa, Epee roJsyyzablH caB raspblH MOHUTOPHWHIMIH
erereJ M3/133 60J100/] GYXHM JI re0 M3I33JIJIMUT 6arTaax epreH nap Xyp3a3TaH M3/133T33p
XaHTrax M3JI93JIJIMHH CaH oM.

- Teo M3/33J13/17; TYJAryypJlaH X3BJISC3H C3/A3BUYMJICIH 3YPryyj, 3Arasp 3ypar GypuilH
M3/193J13J1/1 HAMIJITI3P 6rex JIJIr3PaHTYH TEKCT OYXUM XyyACYyYAbIT XaTyy XaBTCaH[| XUHK
erceH 06a MHI3CHI3p Galryy/iarelH e/iep TYTMbIH X3P3IJI3H/, YYJ3a/T, CyprajiTaHf,
X3P3TJIArA3X MaTepuaJl/| CajifaH aBy, AlIUIJIAXK 600X X3J163P33pP X3BJIICIH GOJIHO.

FEOINOPTAJI paxb 3pX, YYPTUHH 3apuuM Hb XYBbCaH 66pYJIOr/eX, TYYHU/IIH M3/33JIITUUH
ypcras, 333MIIKJJ XAHAJIT TaBUX OOJIOMXKHUUI OJITOXOJ, OPIIMHO. MOHIOJ1 OpHBI X3MK33H[,
X3BJIAT/CIH Oycaj caB raspblH aT/JlacTal Xapbllyy/JaH y3B3J yT aTJac Hb LIMH3JIT 6ereej
MHHOBAIlMKAH 6yT33/1 60/DK 4Yajax oM. MHAMI3C 4 3H3XYY aT/achir caB ra3pblH MEHEXMEHT,
3p/i3M LIMHMXUIITI3, CyAa/IraaHbl Xaparid3 WaapAJarbiH Aaryy TOrTMOJ IUHIYJIH CalKpYYyJIK,
aryyJjreir 0G0JIOBCPyYJIaH XOIXKYyyJ3x OoJsionnooTod. Tyxailnban M3/33/1a71 Hb Xyy4HpCaH

VI



C3/13BYMJICOH 3YPrUHH M3/J33JUIMUT LIMH3YJI3H, JaXUH X3BJIIC3H LIMHIYMJICIH 3ypraap COJIMX
60JI0M>XTOM. X0€p JAaxb X3BJIJITUUH QXKJbIH 00JIOBCPYYJalThIH 1 Ayrasp ye LaTHbI Yp AYH
OyI0y 3apuUM C3JI3BYUJICOH 3YPryyJ OOJIOH X0JIGOTA0X TEKCTUHH X3BJajuur 2017 oHbl 9-p
capblH 26-27-Hbl 6JipyyA3/, YiaaH6aaTap X0THOO 30XHUOH Gairyyaargax YHHM-MoMo TecauitH
“MaJIaT TyplLiaraa TyrasH JaMKyyJax Hb” XypJIblH Ye3p TaHUIyyJIaxX 60JIHO.

XapuH X0€p Jaxb X3BJAJITHHH aXKJIbIH G0JOBCPYYJIAJITHIH 2 AYra3p ye maTHeI yp ayHr 2018
oHJ1 MoMo Teces ayycraBap 600X ye3ap X3BJayyJax 6a yr yp AyHA XE[CI'3-Hbl yila axkuiiaraa
f6a TYYXUUT aryyJsicaH M3/33/UIMUT 6artaax 60/iHO. X0&p Jlaxb X3BJIAJTHUH aXJIbIH Jlapaaraac
[aalblH OYXUH J1 YHJI axkusiaraar MOHTOJIbIH TaJl OYPIH XapUyLaXK aXKUJLJIaX YYPTUUT XY133X
10M. MOHT0JI, AHIVIY X3J1 J133p HUATJIATAK 6yH aH3xyy TEOIIOPTAJI, xaBsaraax 6y ATJIAC-bIr
0JIOH YJICBIH XaMTapcaH TeceJ, XeTeJsbepT laallfaa alluraax O0JIOJNLO0OT OJIroX Oailraar
Ayp/lax Hb 3YUT3U. UX3HXU C3/13BYUJICIH 3ypar Hb TOBY Taljibap M3J33JI3JITIUr33p XUNT/ICIH
6eree; MOHroJl KUpPWUJ YCTHHT JIATHH YCITPYY XOpBYY/aaxA33 MNS 5217:2012 cTaHgapThIr
Mep/Jier 60Jr0COH.

MoHroJs1 OpHBbI X3MK33H/ X3BJIAT/CIH CaB ra3pblH 6apar O6yx aT/iac Hb 36BX6H COJIOWJILJIbIH
M3/33JUIMHUT xapyyJicaH 6aigar. Tyc aTyachlr XulxA33 61/ yr 3apuMbIr 3eBxeH 1 : 15,000,000
MacuTabs Mep/Jier 60rocoH. ATJ/IacHbI XaBTaCHbI X3MK33HI3C LaaTraa/k Xapaa-Epee roJbia
caB raspbiH 3ypruir 1: 1.850.000 maciuTabblH XaMK33TIUr33p 60JI0BCPYyJ/IcaH. XapHUH TyXalH
AypAax rak Oyd M3733J13J1 36BXeH Xapaa roJibliH caB raspbiH (X['CIY) xampkasHj, 6airaa 60
XT'CT-bIH x3aMk33H[, 6ytoy Maciitab Hb 1 : 1.300.000 xamk33T3i 6Gaiiraa oM. JH3XYY aTJacT
fparTcaH O6yX C3A3BUMJICAH 3ypruiiH MacmTabbir Universal Transversal Mercator, UTM
COJIOULIJIBIH CUCTEM33p Y3YYJICAH 6a C3J3BUMJICIH 3YPTUHH XyyJAac OYpUUH OyJaH[ Tycrarbir
Tamaara3caH (UTM 6yc 48N tycrar 6a WGS 84 Datum-bIr amuriacaH COJIGHUIJIBIH CUCTEM).
Baiip 3yitH 3ypruiiH xyBbJ UTM cos6U1101 Hb A3JIXUHA HUUTUWH XUIIUT CTaHAApT oM. AHY 6a
EBpOMNbIH yJICbIH UX3HXU 6aip 3yiH 3ypar Hb UTM cosnbunonToi 6aiijjar 6a WKW X3IMKIIHUN
3ail, MeTp33p XIMKHUT[AX OO0JIOMXK OYXUH COJIOUI[OJITON T3XYWUJIH OJIOH TOOHBI [IaBYYy
TanyyaTtai. UHracuasp UTM cucTteM Hb cyasaay/a/| myram amuraaH Taabau, ypThiH X3IMKIIT
MYy XIMXKUX, TYYHUNT33 3ypruiiH MaciiTabaap Yp>KyyJ1aX 60JIOMXKUNAT 0JIr0X I0M.

X0ép naxb X3BJIIJITUNH 3HIXYY ATJIac Hb HUHAT 10 6y/raac 6ypAsx 6a 3XHUU Oy/ryyA3 ToJbIH
CaB raspblH OHLUIOTL, yC 3y, OMOTHUK CUCTeM, ra3pblH OYpX3BY 0a rasap allUIJIAJTBIH TyXau
OMJITONTHIT 6rex oM (1-4 ayrasp 6yiaryya). Yc aluraanT, 6airajb OpuHbl MOHUTOPUHT, XYHUU
XY4YUH 3YWIHIH HeJee/UIMUH Talaap 5-7 gyraap 6yaryyAa/ TycracaH 6oJ1 8 fyraap 6yJart caB
ra3pbiH M3/33/u1niH caH, [EOIIOPTAJI-biH 6YTLUIH Tyxall TOBY TaHUJLYYJIrbIT 6arraacad. 9
Jyra3p OYJITUHAH XYP33H[I yCHBI 60010, CaB 'a3peiH 3axupraaz, 6a 6auryyJsiara X00poHIbIH
XapuialaaHbl TyxXxall acyyAJbIr aB4 y33B. XaBcpasirtaap (10 ayraap 6ysar) 2006 oHooc xoul
X3P3rKWK 6aiiraa MoMo TecauiH 60J10H O6ycaj TecayyAUMH xypasH/ Xapaa-Epee roJibiH caB
raspblH Tajlaap X3BJISH HUHTJ/IYYJ/ICOH OYTI3JIMUH >Karcaa/IThIl Y3YYJ/I9B.

JHaxyy OYT33/J Hb OJIOH XYHUH X6JeJMOpPUHH Yyp AYHI IIUHr33c3H 6Gereej 70 rapy#
Cy[JJaauuiH CYYJUUH apaB rapyd >KWJIHWUH XyrauaaHj, LYTJAyyJcaH 3SpJA3M IIUHXUJIT33,
CyJiajraaHbl Yp AYH, M3/33JUIMUT 6artaacaH IOM. ATJIachil ©6yT33X3/, OpPOJILCOH 30XUOTY/bIH
H3PCUUT YCTUWH Aapaasiaap Xyyzac IX-a taHwinyynaB. ATJiachll YaHApbIH 6H/JOP TYBLIMHJ
TYALSTIIXUHH TYJ OUJ eepcAuiH OGyXUM J Xy4UMH 4apMaJIThIr rapral akKuJjaacaH GOJIHO.
['acaH x3ul 4 yr 6yTa3ji/ 6ara cara ajajiaa Maar 6alixbIr YITYUCTaxXryl 66eree i YHIIUTY 3PXaM
Ta @6PUNH CaHaJl, YYMKIIJIUNT UPYYIIXUUT XUY3IHTYUISH Xycbe. Llaaumua aH3Xyy OYTI3/IMir
yJlaM Oyp caiKpyyJiaxa/i TaHbl UPYYJ/ICIH CaHAJ IIYYMKJI3JI OYP A3MMKJIST 600X OyH 3aa.
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The “Kharaa-Yerod River Basin Atlas” is a substantial outcome of the German-Mongolian re-
search and development project “Integrated Water Resources Management in Central Asia:
Model Region Mongolia” (MoMo project, www.iwrm-momo.de) funded by the German Ministry
of Education and Research (BMBF) in the framework of the FONA (Research for Sustainable De-
velopment) initiative. Being a synthesis of more than 10 years of joint research it aims to sup-
port river basin management issues by compiling, analyzing and representing quality assured
information on land and water use. On the Mongolian side different national ministries (Ministry
of Education, Culture, Science and Sports: Ministry of Environment and Tourism, Ministry of
Construction and Urban Development: Ministry of Finance) have been involved. On the scientific
side the Mongolian Academy of Sciences namely with its Institute of Geography and Geoecology
(IGG), the National University of Mongolia (NUM) and the Mongolian University of Science and
Technology (MUST), both in Ulaanbaatar and Darkhan, cooperated with the MoMo project. From
the German side the MoMo consortium consists of different scientific institutes as well as small
and medium enterprises (SME) as it is shown in the Imprint.

Independently from the MoMo project a first edition of the River basin atlas has been published
in 2016 under the leadership of Kharaa-Yer66 river basin authority (KYRBA) and the Institute of
Meteorology, Hydrology and Environment (IRIMHE) with Kh. Ulambadrakh (National University
of Mongolia) as editor in a set of 100 pieces in a format of A3 (29,7 x 42 cm). For mutual benefit
it has been agreed between KYRBA, IRIMHE, IGG and MoMo project to cooperate on an improved
second edition of the Atlas. This second edition has the character of a “living document” by inte-
grating two parts:

- The open access MoMo GEOPORTAL, developed using open source technologies, delivers
a comprehensive overview of all geodata and monitoring data available for Kharaa-Yer6o
River Basin.

- Based on the Geodata collection the printed ATLAS is produced as loose leaf outprints of
maps and texts collected in a decorative ring binder being at hand in the office, meetings
or lectures.

The concept of rights and roles in the GEOPORTAL allows the evolution and at the same time the
control of data flow and ownership. Compared to other river basin atlas formats in Mongolia this
is a new and innovative approach. It enables a continuous improvement and development of
map contents according to the needs of river basin management and research. Outdated maps
can easily be replaced by improved versions. The first set of maps and texts will be presented
during the IWRM-MoMo Transfer conference on 26/27 September 2017 in Ulaanbaatar.

By the end of MoMo project in 2018 the second set of maps and texts will be finished and sup-
plied with a description of the history and tasks of KYRBA. The full responsibility on further ac-
tivities will then be given to the Mongolian side. The bilingual concept in Mongolian and English
language allows using the GEOPORTAL and the ATLAS also for international cooperation pro-
jects. Most of the maps are provided with short and informative explanatory notes. For the cor-
rect transliteration of Mongolian Cyrillic characters into Latin characters the Mongolian National
Standard MNS 5217:2012 has been applied.

Most River Basin Atlas maps of Mongolia show only geographic coordinates. In this atlas we fol-
low this principle only in the scale of 1 : 15,000,000.

Due to the given ring binder size the map scale of Kharaa-Yeroo river basin is 1 : 1.850.000. If
data are available for Kharaa river basin (KRB) only the scale is 1 : 1.300.000. In this atlas all
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maps in this scale range display coordinates in the projected coordinate system Universal
Transversal Mercator UTM as a continuous grid and geographic coordinates as tick marks at the
edge of the maps sheets (UTM zone 48N map projection and coordinate system using the WGS
84 Datum). UTM coordinates are a worldwide standard for topographic maps. Most of US Ameri-
can and many European topographic maps show UTM coordinates. There are numerous ad-
vantages such as equidistance and metric coordinates. The UTM system allows scientists direct
measurements of lengths and areas easily using a ruler and multiplying this value by the map
scale.

In its structure the Atlas consists of 10 sections beginning with an overview of river basin char-
acteristics, hydrology, biotic systems and land cover/land use (sections 1 to 4). The topics of
water use, environmental monitoring and impacts are addressed in sections 5 to 7. In section 8
the river basin data base is presented, especially the structure of the GEOPORTAL. The scope of
section 9 consists in water policy and interactions with river basin administrations. The Appen-
dix (section 10) comprises a list of publications referring to the Kharaa-Yeroo river basin start-
ing from the MoMo project in 2006.

This document is the product of many people’s effort. More than 70 researchers conducted the
work over a ten-year period. The names of contributing authors are listed on page X.

Every effort has been made to achieve high quality in this atlas. However, various types and
amounts of error are inherent in all maps. All users are kindly invited to give us feedback on
possible map errors and uncertainties helping us to improve the product.

Epenxuii pegakTop lOypred XopmanH, Jlop»kroToBblH baTTorrox
Jirgen Hofmann & Battogtokh Dorjgotov (Chief Editors)

Ynaan6aarap xot, 2017 oHbl 9-p cap
Ulaanbaatar, September 2017

IOypren XodmaHH JopxkrotoBbiH baTTOrTox
Jirgen Hofmann Battogtokh Dorjgotov
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CaB raspblH razap3yiH o6ampJiaa
1.1 Location of the river basin
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CaHCpBbIH 3ypar
1.2 Satellite image

106°E 600000 700000 108°E 800000
Z
B}
()
=
OD -
()
o o
o o
o o
o o
o o
v v
w w
o o
o o
o o
sl o
o o
< <
w w
z
F &
<
z
o
<
106°E 600000 700000 108°E 800000
. Xapaa-Epee ronbiH caB ra3pbiH Xun Maa33annuitH ax cypBanx
Kharaa-Yer60 river basin boundary Data sources
[onbIH caB raspbiH Xun 3acar 3axvpraaHbl XyBaapviH Maaaar: [a3pbiH
River basin boundary xapunuaa, reogesu, 3ypar 3yiH rasap; Cas

ra3pblH XUNUH Maadar: banranb opyHbl
M3I33NMUIH CaHMMIAH xanTac; CaHCpbIH 3ypar:
YHaacHuin Araap CaHcpbiH 3axupraa

Aimar TeB
Aimag center

o CymbiH TeB

Soum center Administrative data: Administration of Land

Affairs, Geodesy and Cartography; River basin
boundaries: Environmental Database Division;
Satellite image: National Aeronautics and
Space Administration (Acquisition: 2000.06.25
to 2002.09.03, Landsat ETM)

Tycrar
Projection

WGS 84 / UTM 6yc 48N
WGS 84 / UTM zone 48N

0 20 40 60 km

. o L ———
HwitancaH orHoo: 2017.09.26. XBHIY-biH Bornoecpon, CyaanraaHsl Aam canxyyxyynas (TecnuiiH ayraap 033W016DN)
Status: 2017.09.26. Funded by the German Ministry of Education and Research (BMBF project No. 033WO016DN) 1:1.850.000



Xapaa - Epee roJibiH caB ra3pbil ayiac - Kharaa - Yeroo River Basin Atlas

3acar 3axupraaHbl XyBaaphb

1.3

Administrative units
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Xapaa, Epee ronbiH caB razapt xampargax CyMAabIiH HyTar A3BCr3PpUMH X3MXK33, TIAr33pUIMH 33N3X XyBb

Administrative units and their shares in Kharaa-Yer60o river basin
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Anmar Lllg:" Sc(:){::n T:j:::?k[r:':r] Tan6anH XaMxaa [Km?] X3MXK33 [%)]
Aimag Area in Kharaa-Yer06 | Areain Kharaa-Yer6o
river basin [km?] river basin [%]
1 HapxaH Darkhan 99.65 99.65 100.00
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EpeHxui razap3yu
General geography
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lagapreiH eHA6PLIINIT
1.5 Elevation
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1.6 Geology
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Geomorphology
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lapaproid yc Xypax Tas16ai 6a roJibliH CYJIK33

1.8

Hydrological catchments and river networks
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AKumH aAyHAaX araapbiH Tremnepatyp (1970 - 2000)
1.9 Mean annual air temperature (1970 - 2000)
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2.4.1 Ta3pbIH AO0OPX YCHBI OPAYY/ 62 OOHOTYYAbIH

6aMpLJIbIH 3ypar

30xvoryuu;

K. Xopmann, H. ’Kagamobaa, b. Illapas &
b. Hamaa

TaHuanyyJra

JH3 3ypar Hb ra3pblH J00PX YCHbI HApUHUBYJIA
calTairaap CyAJarficaH apBaHXO€p OpAbIH
GalpIUJIBbIT Y3YYy/DK 6aiiHa. YyHHUH 33paruas yc
aryyJjard CUCTEMYYAUUr OOJIOH OyT33MXKUUT
sJIraxajZ, eHJep ad XoJ0Oormosl OyXhi 3yyH
LJOOHOT, apBaHX0€p rap Xyjar, TaBaH XYWT3H
pamaad,  Xo0ép XaJlyyH palaaH-6yJaruiiH
OaWpI/IBIT 3HA Y3YYJICOH. DAr33p M3/33J3J Hb
0JIOXOJ XYHJP3JT3H y4up OYp3H OYpAIITryH
ToxuoJizox 6uH [1,2,3].

Apra 3yin

['a3pbIH OOPX YCHBI TOTTOOT/ACOH aPBAHXO0Ep 0P/,
Jloop AypbAak OyW caB ra3pblH HyTar J3BCr3pT
cypyaracaH  6ereefi  OpJbIH  T3MJ3IVII  6a
JlyraapbIr L[IHX3P 6Hreep 3y Pk 6UUUB. YYH/I:

Xapaa roJsieiH caB rasap (1): (3-/apxaH, 4-CatixaH,
5-Bopoo, 6- KaprasaHTblH OpunM Aaxb Tanbysar,
7-Bop HyypblH opuuM gaxb Cyxurtai, 8- 3yyH
Xapaaruiin CnupT 6aJ1 6ypaMbIH YHAABID, 12-Xyi
JIOJIOOH Xy/Jiar),

lllap rosbiH caB (2): (1-OpxoH, 8-1llaperH roJ, 10-
Byyp)

Epee rosbiH caB (3): (11-ByranTaii)

Xynmap-XspaaH roJibiH caB (4): (2-Ceget-llyByyT)
(2]

HamanT 60/roBooc, raspblH J0OOpPX YCHBI XO0E€p
XapbLAHTYH XIWKUTX3H OpJ CyJJarficaHbl JOTOp
H3r Hb Bopoo, Xapaa rosibiH HUADK 6y yya3Bap
opuMM/i, Heree Hb [alLyypT TOJBIH XOHAWUNT
aQJITHBI OPATOMN 33pTaJii33 TIMAAIJIATANK Oaiiraa
I0M.

MacumTabTau 3ypruuH TaHUX T3MJAr33C
yJaM>KJ/1yyJIaH aBCaH.

3yprumH aryyjamx

[aspelH  A00pPX yCHBI  apBaHXOEp  OpJbIT

HapuWBYJaH CyJajicaH Yp AYHT Joop ery GaiiHa.
Yynz:

Xapaa ros: (3-Japxan, 4-CaiixaH, 5-Bopoo, 6-
JKaprasnanTelH opuuM pgaxb Tanbynar, 7-Bop
HyypblH opuuM Jgaxb Cyxurtair, 8- 3yyH
XapaaruiiH CnupT 6as 6ypaMblH Yila1aBap, 12-Xyi
JIOJIOOH Xy/Jiar).

['a3pbiH foopx ycHbl opf Ne3 Hb J/lapxaH XOTBIH
yC XaHTaMXXHKH TOJI 3X YYCB3p 6osijior. YT opJ Hb
Xapaa roJsiblH TaTaM 6a HaM [J3HX [33p
baiipyiacaH 6Geree i xauipra, aJic, IIaBpaHIpaac
OYpPACSH  a/UIIOBUHH  XypJac [Jaxb ©HJep
OYT33MXKT3H yc aryysardaac TorrcoH. Groundwa-
ter resource No. 3 is the most important water
abstraction source for 962 6a 1985 oHf
alMrJaiaTblH 18 100HOr 6epeMiex TyC TycC
TOHOIJIOH TOBJIOPCOH yC XaHTaMXKHJ alIUTJIaK
6ariraa. 3araspaac 12 LIOOHOTUHH
TUJPOTEOJIOTUHH OreMKYYAUNT TYYB3IPJISH aBy
3ypar 2.4.1-puiiH Tain6ap OGUYUIT XYCH3IIT33P
Y3YYJ/IC2H 6UJI33.

['a3peiH Koopx ycHbl opa Ne 5 (BopooruiiH yya
yypXalH 6yc HyTar) Hb Xapaa roJiblH H3T L[yTraj
roj 600X bopoo rosblH XeHAUWH AyHJ, X3C3TT
6aipsagar. Os6opsi0xk O6YH raspblH J00PX YC Hb
Bopooruiin yysa yypxallH yHJABIPUHH XYH aM,
YHJAAB3PJIAIMHAH X3P3ry3ar XaHrax 6akHa. Yc
aryyJard Hb IIaBpaHLap 6a 3JIC3HLPHUHH KKUT
MA3IIKJ OYXUH a/lJIIOBUHMH Xalpra, 3J1c33¢ OYpAAaT.
Yc xaHramxuiH acyygaaa 9600 M3 /xoHor 6yxui
HUIIG3p allWIJIaNATBIH GOJAUT HEeLT3W TaBaH
[OOHOTHUWH Yycaap IHUHA»K 6GalHa. 3yyH
Xapaaruiin CniupT 6as1 6ypaMblH YHAABIpUHAH (N2
9) amurjax 6y¥ ra3pblH 100pPX YCHbI 60JUT HOOI]
4086 M3 /xoHor, XapuH XY# poJsiooH xygar (Ne 12)
OpPZBIH Ta3pblH JJOOPX YCHBI AlWTJIAJTBIH 60JUT

[a3pblH rajapraac JOOLIOO aHX/JaH H33TI3X yC Heer 3845 M3/XoHOTr (0Z00TOOP yC OpA
aryyjard  xypAac HyJayyJrudH  JIMTOJOTHUWH TOBJIOPCOH yC XaHTaMKWJ  allMIJIarjaaryi
M3/33JIIAIAT MOHTOJIbIH M/ POTe0JIOTMIMH Gaiiraa)
HIMH3YJ3H 30XHOXK Oyl 1 500 000-HBI
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Epee rosi: byraHTall TOCroHbl yC XaHTaMMKH[
amuryaaX 6y raspbiH Joopx ycHbl opf (Ne 11)
17,280 M3/XOHOT aWUTJIAJATBIH GOJUT HEOI[TIU
6ereei 07100 LAT'T 36BX6H Xarac JyTyy X3C3T4JI3H
alyrargax o6amHa.

Xyasp-XdapaaH roui: I'a3peiH f00px ycHbI ConeT-
llyByyteiH opg (N2 2) b Temeptai, Ceamet
(UlymaT) LlaBapT rac3H TypBaH KUXKUT TOJIBIH
yyJa3Bap opyuM/[, GalpsanTtad. Yr yy/asBapaac
Joouoo TeMepTal roJ racaH H3PTIUrasp XyAap
roJiJ; ycaa woynzaar. Xyasp rosa Hb Lox (HyTruiiH
uprag Cyx ros rax Hapsagsr) ronaz, Lox (Opoc
X3J19H YMKOH raX OUYUI/CIH Oaljar) roj Hb
XWJI X00POHJ, JAMXXUH ypcAar roj oM. YT opAbIT
1991-1992 oHpA 3pa3s xauryya xuik, 19 pooHor
epeMZieXX cyanaasn TemMepTaWH yypxahH ycC
XaHTaM)KM/J| alllMIJaXX OaiiHa. AHX epemjceH 19
10oHOTYYyAbIH AoTpooc NO8 (ryH-78.3 M) 6a N016
(ryH-101 M) gyraapblH 2 1[OOHOTOOC TYPLIMJITBIH
maBxaiar, xapuH NO1-6, 10-15 pyraap
IJOOHOTYY/JaaC COPUJIbIH LIAaBXaJT XUWI33/ YCHBI
yHAapra Hb 1,5-15 u1/c, TyBmMH Gyypant-2,79-
13,3 M x00poHA 6aWraar TyC TyC TOITOX,
amuryaax 60JOMXKUT HeeUuHr B+C 33parianssp
1728 M3 /xoHor rax Toouo00/mx33 (H. Hapaurapau,
TemMepTaliH TOMPUUH OpAbIH paNWOHJ XUWCIH
raspblH J00pPX YCHbI €POHXUH 3p3J, YPbAUMUJICAH
XaWTyyJblH Yp AYHTUMUH TalnaH, 1993).

Ilap roa: OpxoH (Ne 1) raspblH AOOPX YCHBI Op/,
Hb 17280 M3/XOHOr X3M>X33HUM aLIWTJIAJIThIH
60UT HEeLT3NH 6ereej 0J00r00p X3CITYUJICIH
Gaiylaap awurjargax 6aiiHa. [aspblH goopx
ycHbl opx Ne.8 Hp llap rosiblH H3T3H >KUXKUT
nyTran BysHT ro/jblH XeHAUHH ajar OpYuM[
Gadipsiiantaii. Yc aryynard Hb Jloon Lapauiin
HacTal, 3JICKUH, KOHIJIOMEpaT, 3aHyy:KHH, aH
LJaBXKCaH XYP3H HYypcC 60J170T.

XaJs1yyH pamaaH

Xapaa-EpeeruiiH ycHbI caB rasap 60/10H X3HTUIH
HYpPYyHBI HyTar J3BCrapT 6apyyH eMHeecee 3yYH
XOMIIOO YHUIJIIC3H OJIOH TOOHBI
xarapas Gaizgar. IArasp xarapJayyAblH A0TPOOC
X3/, X3/19H XarapJiblH OHLJIOT XOE€p OrTJ/O0J J33p,
MoHronz00 uxX33x3H HIpJA rapcaH EpeeruiiH,
Ectuiin racan 34-35 XaMUIH XaJlyyHTal 2 XalyyH
pamaan Epee rosiblH caB raspblH 3X OpPYUMJ,
OJIOH XWJHUHH L3BA3TT HYTarT, 3pTHUH TYHUU
TEKTOHMK xXarapaJiTail xoJ1600ToUroop 6ara 33par
CapHHCaH rapuTranraap WI3pY Gauar.
PamaaHyy/iblH reOXUMHMH XyBbJ THAPOKapOOHAT
aHUOH 30HXUJICOH rupokapboHaT-HaTpU
Hallpjiaratal 6aiix 060J1I0BY 3apuM 6yJar Hb
cysnbdaT-HATPUNH HalpJlaraTau.

TEKTOHHK

IIpakTHK a4 X0/160T 501, 36 BJIOMK

OpemMaMes, rap XyAryyA Hb ToJgwIoH Xapaa
roJIbIH XeHAWW Aaryy, 3cBaja Epee roJiblH ajar
opuuM/; 6aiipyianTail 6ereej CyypuH ra3pyy/blH
XYH aMblH yC XaHraM, rasap TapHaJaHTMHH
TaJbaliH ycasiraaH/ allvdriaaraaar. OpemameJt 6a
rap XyAryyAblH TYH X3AX3H MeTpaac 70 ™M
XOOPOH[ X3J163/133:K 6aliHa. 3ypruiiH UH X3MK33C
(MacmTab) KUKUAT yIpaac 36BX6H I[06H, 6YCABIT
TeJIee K YaZjaxaap XyAryyAbIl 3ypart 6yyJiraB.

AmurisiacaH MmaTepuas
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(Eds) (2003): Hydrogeological map of Mongo-
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Jahrbuch, Reihe C, Heft 69: 3-60. Hannover,
Germany

[2] Pisarskii, B.l; Nambar, B. & B. Ariyadagva
(2003): Map of the Mineral Waters in Mongolia.
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2.4.1 Investigated groundwater resources and bore-

holes

Authors:

]J. Hofmann, N. Jadambaa, B. Scharaw &
B. Nyamaa

Introduction

This map visualizes the database for the maps
2.4.2 and 2.4.3, especially the location of twelve
groundwater resources which have been investi-
gated in detail. Also hundred boreholes of high
significance for delineation of aquifer systems and
their productivity with regard to groundwater
yield, twelve hand wells as well as the allocation
of five important cold and two thermal springs is
described here. This information may not be com-
plete as not all data sets has been available [1,2,3].

Methodology

Twelve distinct groundwater resources has been
investigated in following river basins and are
indicated as blue polygons with blue numbers:

River basin Kharaa Gol (1): 3-Darkhan, 4-Saikhan,
5-Boroo, 6-Tal bulag near Jargalant, 7-Sujigtei
near Bornuur, 9- Spirit bal buram plant in
Zuunkharaa, 12-Hui Doloon hudag.)

River basin Sharyn Gol (2): (1-Orhon, 8-Sharyn
gol, 10-Buurt)

River basin Yerdo Gol (3): (11-Bugantai)

River basin Khiider-Hyaraan (4): (2-Sudum-
Shuvuut) [2]

In addition, two smaller groundwater resources
have been studied at the confluence of Boroo and
Kharaa river and in the valley of Gatsuurt in the
vicinity of the ore gold deposit. The lithological
information derived from the Hydrogeological
Map of Mongolia 1:500.000 (HMM500) describes
the rock composition of the uppermost aquifer
systems.

Map structures

The results of the twelve distinct groundwater
resources can be described as follows:

Kharaa Gol: (3-Darkhan, 4-Saikhan, 5-Boroo, 6-
Tal bulag near Jargalant, 7-Sujigtei near Bor-nuur,
9- Spirit bal buram plant in Zuunkharaa, 12-Hui
Doloon hudag.)

Groundwater resource No. 3 is the most im-
portant water abstraction source for Darkhan. It is
located in the floodplain and lower terrace of Kha-
raa river valley presenting high productive alluvi-
um aquifer of gravel, sand and sandy loam. In
1962, 1985 and 2007 more than 18 exploitation
boreholes were drilled to facilitate the centralized
water supply. For 12 selected boreholes the hy-
drogeological characteristics are shown in the
explanatory text of map 2.4.2.

Groundwater resource No.5 (Boroo mining area)
is located on the middle part of Boroo river valley,
one tributary to Kharaa. Groundwater is abstract-
ed for domestic and industrial usage. The aquifer
is characterized by alluvial gravel, sand with small
lenses of loam and sandy-loam. Water supply
source depends on five exploitation boreholes
with total exploitable indicated reserve of 9600
m3/day. Zuunkharaa spirit bal buram plant (No. 9)
has an exploitable indicated reserve 4086 m3/day
and Hui doloon hudag (No. 12) of 3845 m3/day
(currently not in use).

Yerod Gol: Groundwater resources of Bugantai
village (No. 11) have an exploitable indicated
reserve of 17,280 m3/day and are used only part-

ly.

Khiider-Hyaraan: Groundwater resource Sudut-
Shuvuut (No. 2) is located in the junction area of
Tumurtei, Sudut (Shudet) and Shavart rivers.
After the confluence Tumurtei river is draining to
Khiiuder (Suh-the Axe), and Tsoh (Chikoi in Rus-
sian) thus being a transboundary river and flow-
ing to the territory of Russian Federation. Accord-
ing to the exploitation of Tumurtei iron deposit in
1991-1992 a hydrogeological study consisted of
drilling 19 prospecting and exploring boreholes
has been conducted. From borehole No. 8 (depth-
78.3 m) and No.16 (depth-101 m) carried out
constant rate pumping test, and from boreholes
No.1-6, 10-15 and 19 were carried out steppe
pumping test. Yield of pumping tests are changed
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from 1.5 L/s to 15 L/s, at drawdown 2.79-13.3 m.
The exploitable indicated reserve 1728 m3/day.

Sharyn Gol: Orkhon (No. 1) groundwater depos-
its have an exploitable indicated reserve of 17280
m3/day and are used partly only. The groundwa-
ter resource No.8 is located on the end of valley of
small river Buyant, one of tributary of Sharyn gol
river. The aquifer consists of sandstone, conglom-
erate, siltstone, fissured brown coal of Cretaceous
geological age.

Thermal springs

There are a number of normal NE and SW trend-
ing tectonic faults within the Kharaa-Yer6o6 river
basin and especially in Khentii Mountain region.
The intersections of these types of fractures and
faults are the location of two thermal springs in
the Yerdo river basin. These two hot springs are
well known in Mongolia and are used for bathing
and medical treatment. The local regional heat
flow causes surface water temperatures of 34 to
35 degree Celsius. Total alkalinity values (HCO3-)
are the dominant anion. Geochemically the hot

springs are of the Na*-HCO32* and Na*-S042- type
[2].

Practical suggestions

Boreholes are concentrated mainly in the Kharaa
and lower Yeroo river basin since they are associ-
ated mainly with the water supply of urban and
rural areas. The depths of boreholes and well vary
from several meters to 70 meters. Owing to the
small scale of the map only a representative selec-
tion can be shown.

References
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(Eds) (2003): Hydrogeological map of Mongo-
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la3pbIH A00PX YCHbI HOXOH CIPIaaraA3T Heelj
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Xapaa - Epee rosibiH caB ra3psiH atyiac - Kharaa - Yer6o River Basin Atlas

2.4.2 T'a3pbIH J00PX YCHBI HOXOH CIPrasraa3r Heel|

30xXuoruyupi:

H.Kagam6aa, K. XopmanH, B. BypaH &
b. Hamaa

TaHuanyyJra

[a3pblH J00pX yC, TYYHUH HOXOH CIPTIaTAL3T
HOel] '3C3H H3p OYXUMU 3ypar Hb I'MJpOreoJ0TUHH
OpPOH 3alH HOMKUWH XyBbJ, ra3pblH [JOOpPX YC
(GWB) x3M33H HIPJIATAJAT Ta3pblH JJ0OPX yCaH
GasiITMAH HOBIUHUT YHIJI3X, HAMATIYYJI3X Tajaap
JI3BIIYYJICOH YHZA3CHUU TOJIOBJIOTO6T
YAUPAAMAKUNT X3P3TKYYI3X YUTJIAJIUAT
TOJLOPXOMIOX YpbAUYUJICAH TaHUJLYyyJara 6oJjor
6aiiHa. JHJ, YHJC3H Tr'oJl 3YHJ Hb ra3pblH J00pPX
YCHBI OpPJIOro, 3apJiarblH (HUUT 6asaHCBbIH) TOO
X3MXK33, MOH TYYHWI3H XHMHUWH HaWpJarbiH
TOJOPXOMJIONT YH3/IT33 OM. [a3pblH Aoopx yc
(GWB) OpPOH 3alH WXXWUTX3H HAMK 60JI0BY
EBponbiH YcHbl Xypassuuida yaupmamx (WED
2000) [1] - wdH apra3ydTadl 30XULOJAYYJIAH
ra3pblH J00pX yCaH Heel, O0asJTUUr YHIJIIX,

HAMArAYY/A3X IIaapajara 6GaiHra TaBUTLaX
Gaujar.
Yc aryyJiardy, yc aryyJard CHCTEM,

TUPOTeOJIOTUMH HIIK T3C3H H3P TOMBEOTOU
JaBxalJJarTyl eep yTra aryyjara OYxud raspblH
JlOOpX ycaH OMeT rac3H H3P TOMBEOr GapyyHbI
OpPHYYJ, XapbLAHTyd ©preH X3paryasjar. Yc
aryyjard Tra3J3r Hb TraspblH J0OpPX yC
xypuMmTaarggar “oyran’ (“structure”) oM. Yc
aryyJjardyyZs, Hb X3JUH X3MXK33HUH yC TIAT33P
AYHAYYP Vypcaxk Oalraaraap 60JI0H X34ui
X3MXK33HUH  yCBIT  T3ArI3psac  0J160pJIOK
60J10x00p Gaiiraaraap TojoxoinorgoHo. ['a3pbiH
JlOOpX ycaH OWeT Hb TYYHUH TOO X3MIXK33,
YaHaphIr YH3/DK 6OJIOXYHI[ OpOH 3alH “Cyypb
Harx” [2] oM.

EBponbiH Xo0s1600HBI 6YyX 27 TULIYYH YJC
EBponbiH YcHbl Xyp3sJuIMHAH  YAUPAAMMKUUT
X3PAMKYYJISH 3H3 OWTOJATBIT ajib X3JAUW Hb
amuryax 6airaa [1] 6ereef 3HIXYy OUJITOJITHIT
Xapaa, Epee roJsiblH caB raspblH KMIIJ3H [33p
X3paryiak 6GaiHa [3]. XKuwaanbasa, sypar 7.8-x
YCHBI YaHApPBIT YHI3J3X/A33 XYHIUJIMUT HUIIII]
OHIIOT Y3YYJ/3JT 60JIro’X MOHTOJIBIH YHI3CHUM

CTaHJApPTBhIH 60CTO TYBIIMHT3H XapblyyJaH aB4
Y33B. JH3 OMJITOJIT Hb YCHbI 3H3 CaB I'3PbIH yCHBI
MEeHeXXMEeHTUUH TeJIeBJI6TeHUN XYP33HJ, YCHBI
Heell, 4YaHapblH aryyJrell TOAOPXOHJOTY TOJI
XA3raapT TYBLIMH IOM.

Apra 3ym

Yc aryynardyuidH TepJyyA, T3ATI3PUWH TraspblH
Joopx ycHbl yHAapra (3ypar 2.4.1) p33p
TYJAryypJlaH yC aryyJarduidH T3:XI3TAJUUH SH3
OYpUMH HOXIJJIMUT TOAOPXOWUJOX OPOJIAJ0ro
XUWC3HJ, aprasyH roJ y4up yTra Hb OpILIMX
6akraa M. ['9x7135 TIKIITAJUNAH TOO X3MKIIT
TOOLI00JIOH TOZ0PXOMJI0X0/, HUJII3J XYH/, 6eree/,
ra3pblH [JI0OpX VCHbl YHJApPTbIl TOrTO0X00C
HaWaBapTall 6arajiraat 6aijaJ Hb apad 6Gara.
HanpBapraih yp AYHA XYP3XUHWH TyJ[, YCHBI
G6ajJaHCBIH  Y3YYJaaiaTyyhd  (Tyxailab6an,  Xyp
TyHaJac, raJaprblH YCHbl TYBIIWH, ypcal, yc
0/160PJIOJIT, YYPLIWIT, Ta3pblH /J0OOPX YCHBI
TYBIIUH I'9X M3T)-33p 60JIOH ra3pblH J00PX YCHBI
TIKIITAJIUMUH  TajJaap  36BX6H  TYPLIWIT,
amuriaaTaap OJDK  aBCaH,  XYP3JIIXYHL
XaHTJITTaN M3/133, M3/193JI3JITAU 6alX X3PIrTIH.

['a3pbIH 0OpPX YCHBI ypcalblH (Xaxyyraac opx
MP3X ras3pblH JJOOPX YCHBI ypcall, raZlaprblH YCHbI
OOJIOH araapblH Xyp TYHAJCblH H3BYMJITIIC
TXI3rJ3/] aBax 33p3r) MM/XKWI HIIKIIP
WJISPXUUJICIH X3MHKI3T raJlaprblH 60JIOH Ta3pbliH
JIOOpX YCHBI OJIOH KWJHMHH JAYHAQXK YpCalblH
1:1:000 000-uBI MacwiTabTail 3ypraac aBaB [4].
Japaa Hb rafaprelH yCcHBI ypcan, TYBIIWHTUHH
XOMKUJITHAH [AYHTIU  ysJIAyyJAaH MOHTOJIBIH
HOXLOJIA X3p3I/I3J3r 3MIHUPUK TOMBEOTOOp
{[6],xyymac 143]} H3M3JT TOOLOO XHUIXK, VT
3ypraac  MM/KMJI H3[PK33p aBCaH X3MX33T
M3/XHUJI/KM2 HITKHU/J, X6BPYYJ/3H ra3pblH J00pPX
YCHBI HOXOH CIPIrasTAJ3T HOeLUHT TOLOPXOMIOB.
TypwuaT, axxurnaataap TOITOOCOH 6TOMXKYYAS/A
TYJATYypJiaH raspblH J00PX YCHBI A3J TepeJ, yc

aryyJlardMiH TepeJ, Tra3pblH [JOOPX YCHBI
TOPJWUH OpOH 3alWH  AYPCJAJMHAT Tyc TyC
xXapraj3aH ra3pblH JOOpX YCHbl  HOX6H

COpPrasarjJar HeeUUHH TepeJs, TO0O0 X3IMXKIIT
WJISPXUHIJICIH aHTUJLIBIT IHH33p 60JI0BCPYY.IaB.
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XycHarT 2.4.2.1: Xapaa-Epee rosibid aii caB/] TapXcaH ra3pblH J00PX YCHbI TOPOJI, TATI3PUNH

TUJIPOTE0JIOTUHH aHTUJIaJ (OUYUTIIIN)

Jlutosioru
T'aspbIH T
AOOPX YCHBI Yc aryyJiar4miiH a3PLIH 100PX yCHEI 3y3aaH, HexeH capraaraaar
TeDOU TOPJIMH OPOH 3aiH .
p Tepe.Jl [m] HOOLUIH TOpe
AYPCI3JI
ANNIOBUIH 3JIC, Xalpra TroJibIH OHI6p OYTIIMKTIH,
YeseeT rajaprar, XOHUWH 3ax OpUMMA HeXeH CIprasr/iiar Heel
['1Y-HbI HYX CYB3pX3r maBpaHLap yea3JTau 50-100
Topes_1 ycaskcaH ye, > 100 [mm/xun]
JaBxapra Tosbin Tatam, GuroBHA/Ib HAM YcHBI TYBIIMH 6ara ryH/
6a JyHAa/L AIHK TortoHo (1 -5 M)
ANTIOBUIH 3JIC, Xalpra roJiblH JlyH>kaac eHJep
YeneoT ragaprat XOH/JJUMH 32X OPUUMJ, OYT33MKTIH,
TZIY-HbI HYX CYB3PX3r | WaBpaHuap yessaTi 50.- 70 HexeH caprasraaar Heely
TOpes_2 ycaxcaH ye, 50 - 100 [MM />ku]
JlaBxapra ['oJsiblH TaTaM, GpuroBUAIb HAM
6a AyHIa/ DHK YcHBbI TYBLIKH 6ara ryHJ,
TOrtToHo (1 -5 M)
Mesosoii 6a Ianeosoiin Baraac siyHa 6yT33MKT3H,
YyJlyyJiar, yUpMar,aJic
T IY-Hb1 Mapasnrart, HYX xapiiraap 6ypxarjcaH Topopxoir  HexeH caprasraiar Heel
ropey 3 CYBIPXar ycakcaH ; cypJiar- 20 - 50 [MM /1]
PeJL ye, AaBXapra [IposiroBHIH TaJLXaxXyYy, paaryit 5
TOJITOJ, HaM GOJIOH AyHJa CHBI TYBILIMH bara ryfnA
eH/IePT3H GyC HyTar TOrToHO (1 -5 M)
JlaBXpaasact, Hyx Meso3o1i 6a [1asieo30iiH
cysapxsr-z;H MeTaMop®, MarMbIH YyJyyJiar, AYHAQXK OYTIIMIKTIH,;
T1Y-Hb1 1aBJar fgapxapra, a/1aHMHA K?(pGOHaT AYAYYMAr Tonopxoit  HexeH caprasraiar Heely
- OHTO
ropon 4 aH LaBJar- (Xourop) cypnar- 10 - 20 [MM/m]
Xea?]ﬁ?Hg):?T C3J'[3HF3'OpXOHbI GpFGF,Z[J'II/II\/’IH Aaaryu VYcHBI TYBIUMH AYHAQX I'YH/
Hoo 6 HaM 6a AyH/AaX eHAepTIH 6aiipsaasarait (10 - 30 m)
TapxajlTTan byc HyTar, J0JITHOTCOH TaJl
YeJicaH HYX Me3o3o0ii 6a [1aseo30iH
CYB3pxar MeTaMop¢, MarMbiH ['/1Y-HbI XA3raapaaramarl
AaBXapra 6a aH qyayyJjar, T39Ar3aspuruH YyUPMar HeeuTaﬁ’ oara 6YT33M)KT)KI‘/JI
I'Z1Y-HbI napar oyc, KOMXACS Ay Iyyraap Tonopxoit  yoyey C3PT3a3rJ/J3T Heell
- OYpPX3rAcaH CVILIar-
TOPOJI_S Cyypuidn AT 5-10 [Mm/xkun]
TyHaMasl Jaary
yyJyyJiar axb Yynapxar xacarta3 JyHAax YCHBI TYBUIMH XapbLaHTyH
oara HeeuT3ﬁ 6HJZiepJier, HaM J100p rasapTaa HUXTYH[ 6aﬁpﬂaHa ( > 30 M)
ycTait Gyc 60J1 JOJITUOTCOH TaJl
aBaarT anaoBu, Me3o30i 6a
Ll3BAruitH [lasieo30iiH MeTamopd, ['IY-HbI XA3raapgargmadi,
J00pXU JapaaTaT MarmMbIH 4yJyyJar IOMYYy YHACOH/33 HBBHFYﬁ,
HVX CYBIDXAT ve = HOH 6ara 6YT33M)KT)KI‘/’I
IWINSS oy pu Y€ yynapxar xacartas aynaax Ga 1| OACPXOH s
TGpGJI_6 nypI/II/IH X OH/IOpJIeT [GH[LGp YyJIBIH Cy,Z[fIal:— Hexen COpraaraaar Heen <
YyyJyyJar Jaxb Jlaaryu [MM /xum]

OYC3H/ Hb OJIOH JKUJIUHH
[[3B/I3T TapXcaH), 3apuM
JyHIaX eHepJer rasapT Hb
JIOJITHOTCOH TaJl X6IKCOH

fara HeeL T3
ycTait 6yc

YCHBI TYBLIMH XapblaHTyH
WX TyH/, 6aiipsiaHa (> 30 M)
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Yc aryysnary siH3 OypuHH ye JaBxapra, OycHHH
raspblH JI0OpX YCHbl HOXOH C3PraarjJ3r Heer
Oas/ITMAH 3ypraaH YH/JAC3H TOPJUMH aHTUJLIBIT
(6muursaniir) xuik 6aiHa (xycHart 2.4.2.1).

XycHarT 1-T y3yyJ/icaH aHrujana gorpooc I'/IY-Hbl
34 Tepesa_1l Hb TOMOOXOH TOJIbIH XOHJUN[
TapxcaH, JepeBAeriuiH
rapajTtai XypZAacT OYpaJACOH ra3pblH J00PX YC
6ereeJ; T3P Hb XYH aM, X6/ee ax axyy,
YWIABIPJI3IUUH  yC

HacTal aJIIlOBUHH

XaHTaMXH/J| 30pUyJIaH
0JI00pJIOX, Jlapaa Hb TYr33H allWIJjaxXaj H3H
eHJIep ay
aryyJlariuilH CUCTEMUUT xaMraasax, TOrTBOPTOU
allMrjax Hb  YCHbl  HOOIUMHWH  HITACOH
MeHeXMEeHTUHT X3P3arkKyy/9X TeJIeBJIereeH/ HaH
TIPTYYH 33P3rT TaBUTAAX 6HASP AABYy TaJsTai.
Hulituitn ax axyuH 30puyJiajaTTan
raHujaapyuicaH yc LJOOHOTYYJ,
HUJI33] OJIoOH 6uH. ['osioleH reoJioruiiH HacTaw,
aJUIIOBUMH rapajiTail xypJiac Aaxb ye, JaBxapra Hb
Xapaa roJiblH ail caBblH TaTMbIH HapUWH 3ypBac
oycag,
Toxuoagoaz 58.0-60.0 M 3y3aaHTall HYX CyBIpXar
xypAac JapxaH TOBJIOPCOH  YC
XaHTFaM>KUHH LOPBIH TaHI, 3X YYCB3p Hb 6OJIAOT.
MeH TyyHuJ13H 3yyH Xapaa XOTbIH yC XaHIaMK Hb
Xapaa roJiblH TaTMbIH QJJIIOBUKH XypJac Aaxb yC

xosborgoaton [7]. 3JHaxyy yc

XaHTaMXKHUHH

TYrasMa/Jl TapxcaH 06ereej;  HMX3IHXH

XOTbIH

aryyJiard f33p, BopooruiH yyiablH YHJI4B3IpUIH
yC XaHraM>X Hb Bopoo roJibiH XeHAUKWH a/I/II0BUIH
XypAac Aaxb yc aryyJard J33p cyypuJscaH 6aliHa.

[a3pblH [00pPX yC OJIOOPJIOXK Oy XyAryyJ Hb
roJiblH 060JIOH rajjapra Op4YMbIH YCHbI TYBLIH33C
apail eHJepT GailpJianTail 6erees 0J60pJI0AThIH
ABLAJ, aBY OyH YCHBI X3MK33 Hb TaspblH J00pX
YCHBI ypcljaac uiyy 60/100J UP3xX33p rajaprbiH
YCHBI H3BYHUJITIIP XOXYYJIIH J3MKUTALAT 6GaifHa.
HitmMapxyy HexuLeJ 6aijan XyH aM, YHJIAB3IPJIaI,
YHAJIYUAT33  TOBJGPCOH  XOT  CYYpPUHTUHH
(>ku1133/163.21 JlapxaH XOT) ra3pblH YC X3ParJss Hb
raspblH JOOPX YCHBI T33I3TAJUHH X3MXKIITIH
ysaajaxaapryid ux 600X yej uiaapghar. fiaHrysa
H3rAYrasp capaac XaBpbIH TrypaB, 3apuMjaa
JlepeBAyrasp cap XypTaj XyrauaaHj roa 6a
raspblH Xepc T3C XeJAyy, TOJbIH ypcal, Hb
XaMIUiiH 6arafZiaa Xypdy, yC XaHTaM)KUWH LOPbIH
raHl, 3X YYCB3p- Ta3pblH J0OPX YCHbI TYBIIWH
MX33X3H Oyypd, 4YaHap MyyAJjar ye W1 Oyp
TOXUO0T GaiHa.

[IY-ubl a3p Tepen _2 6a ['IY-Hbl g34 Tepes _3
JyraapblH yca)KCaH HYX CYB3pX3l JaBxapra Hb

QJJIIOBUHH, aJUJIIOBU-NIPOJIIOBH, 30JIOBBIH  3JIC,
MPOJIIOBY, AeJII0BY, POJIIOBU-A/UTIOBUMH XypAacT
XypUMTJIarajar.

Xapaa, Epee rosiblH caB rasapt xamaaparzgax
HyTar A3BCr3pUHH xaMx33HA [IY-Hbl 57 Tepen
4 o6a TAY-ubl 154
JlaBXpaaZlacT HYX CYB3pXar-aH LiaBjar JaBXapra,
aH L@BJar-xeHJAMN/DKUT ajiar LooT TapXalaTTal
0YC, YeJIC9H HYX CYBIPXIr AaBxapra 6a aH LaBjar
0YC, CyypUMH TyHaMaJs 4yJyyJar Jlaxb 6yc racaH

Tepes _5 Jyraapr:

JaBxapra, 6yCyyAMHTr aHTWJIAH OpyyJicaH. rasp
JaBxapra, 6yc Hb 6araac AyHJAaX OYTIIMXKTIH, 5-
20 MM /KM2/ UJ Ta3pblH J0OPX YCHbI HOXOH
CIPrasraJar HeelTIH aHruaanj opHo. ['JIY-Hbl
J34  Tepea _6 JyraapT OJIOH KUJHHH
YPra/DKUJICOH TapXaJTTal L3BAILT HyTar Jaxb
AJIJIIOBUIMH XypAac Aaxb UIBATUKH A00PX YCaXKCaH
ye AaBXaprbil, CyypUHH 4yJyyJar Jaxb ycaXcaH
aH LaBJjar 6YCHMHUI TyC TyC aHTWJaB. JAralp ye,
JaBxapra, 6yc Hb 6araac AyHAaX HeeLTal Gaibx
60J10X 60JIOBY AIlIUIJIaX HOXLEJ H3H XYHJ, 3CB3JI
xXfI3raapJjarjMa’, IMyy YHAC3HJ33 YCIYH 6aiix
TOXUOJIJOT XOBOp Oum. WM  Toxuongos,
X9HTUWH HYpyYy [JAaXb YPTaJDKUJICIH TapXaJaTTaH,
OJIOH KWUJIMMH L3BJ3ITIN HYyTarT Taapaajjar.

MpakTHKUHH M3 33131

OpooruiiH MOHrOJIBIH CyAJaauuf, raspblH JJOOPX
YCHBl XMMHUMH HaWpJsarblH TaJjaap raprax Oy
M3/133 M3/133J13J1 Hb 36BX6H “L3IT XaHJax~ apraap
TalJarHarfjax 6ailHa. [IpakTUK axuja JOTop
raHL@apyuicaH nyBaa OaHpJyyscaH
XyAryynaac J33KYYAUMH  aHaJUTHUK
IIWHXXWIT33HUK JAYH Hb YHASCHUH 4YaHapbIH

0O0JIOH
aBcaH

CTaHJAapTa[,
6aiiHa. MiMaac ra3pblH J00pX YCHbI IaallJiblH
MeHeXXMeHTUHH YHJ aXu/laraa Hb “TanbaiiH
TYpBaH X3MX33CT OpPOH 3aila xaHzax” apruir
X3P3TJIaX3/| YUTJYYJISH TOPUMBIH XKUTJIAJIT XUMK
OyH  L3TYYA33C JPIKYYAUMH — 6ByX
IMIWHXXWIT33HUN YP AYHT GOJIOBCPYYJ/IK, Ta3pbIH
JOOpX ycaH OUeTYYATIM Oyloy OpoH 3ailHTai
X0JIGOH TalyarHak 6ailx aBaac a4y Xo0JIO6Ora0J
OHZIePT3N 60J1HO. YYHUN 33pari3a ra3pbiH J00pX
ycaH 6MeTHIH YaHapbIH 6T8MKXHUUH TyXal M3JJIAT

CYYPWJICAH VHIJIQJITHUHT Traprax

daBCaH

Hb ra3pblH JJOOPX YCHBI HOXOH CIPTI3rJ3T HeeI|
Hb 0J1I60PJIOXK GYH I0MYy 0JIG0PJIONK I'3K 6YH yCHBI
X3MXKI3HIIC WJYY 3J63T XaHrajaTTal OGakxaap
cyasarjax éctoi. [a3pblH J00OpX YCHBI GaJlaHChIT
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3ypar 2.4.2.1: /lapxaHbl 3arBap4yu/nk 6yl HyTar J3Bcrap A3x ra3pbiH Joopx yc ([Z1Y_1 n3nx tepes)-Hbl
cypanraa (/334 sTHI3HJ: 3YYHI3C OapyyH THUHIE3: llooHoryyablH LyBpaa GaipJsas, Xapaa roJIbIH
QUTIOBUHH XypAcaap AYYPrarfc3H XeHAWHH THAPOTEOJOTUHH 3YC3JIT, TYBIIMH X3MMKUIY 06a OHJIAHH
XSIHQJITTAall TOPUMBIH @XKUTJIAJITBIH SBIaJ, TOJAOPXOHJK 6yH ra3pblH JJ0OPX YCHBI TYBLIMH, 00/ 3rH33H/:
3YYyH33C GapyyH THHILI33: ['e0/IorMiH JaBXaprblH TypBaH X3M>K33CT 3arBap, 3arsapT OyCc HYTTUIH OpOH
3aiH sIrapaJi, ra3pbliH JJOOPX YCHBI TOJMOHBI Aypcial [8]).

WUM TYBLUIMHJ, XYPTaJ CyjAaJicaH 6ailx Hb eHJep
a4 X0JI6Or IO/ TOH.

['a3pblH J00pX ycaH OUEeT r3c3H H3P TOMBEO Hb
ra3pblH JI0OpPX YCHBI OpUIMH 06aiiraa TreoJiOrH,
TUJPOTE0JIOTUHH OpOH 3aH, yC aryyJarduiH

reoMeTp, THUJAPABIUK Y3YYJIIITYYA, 6ycan,
IMHXYYAAUT rypBaH X3MK33C33p
TOJLOPXOMJIOTAJNOTUHMT  XapyyJ/Dk Oailraa oM.

Kumas 6Gosrox JlapxaH XOTBIH yC XaHTAMXKHJ
30pUyJaH Ta3pblH J0OpPX YyC OJOOpJOXK OyH
IOOHOTYY/AbIH I{yBaar aBd y33B (3ypar 2.4.2.1).

YH3J/Ir33HUM aHXHbI aJIxaM Hb ra3pblH JOOPX YCaH
6UeTHIH TUAPOTe0JIOTUIH TOJOPXOUJIONT,
TapXaJ/ThIT IIyraMaH X3J163p33p TOHpPYYJIaH 3YpK,
ra3pblH [Jl00pX VCHbl X6JeJreeHUd TIypBaH
X3MJK33C33p 3arBap 30XHMOX YITBAp HOXLEJ 60K
b6ariHa. Xoép Jaxb ajJxaM Hb CaJlaHTHUJ,
6alipJsianTaiiraap ra3pblH JloopXx YCHBI
MOHUTOPUHTUNH CY/K33 6alryyJnK, TOOH GOJIOH
XUMHUUH YaHapbIH YH3JIr33 614 6aiX MIaapA/iareir
WJI3PXUHIDK 6aliraa 60JTHO.

['a3pbIH OOPX ycaH GUET ICIH OUATOIT Hb YCHBI
MEHEeXMeHTUIH TOJIOBJIOTOOT 30XUO0X,

X3PIAMKYYJ/I9X3[, ad XoJ60rfosTol 6aixk 60J0X
TaJITau.
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2.4.2 Renewable groundwater resources

Authors:

N. Jadambaa, ]J. Hofmann, B. Scharaw &
B. Nyamaa

Introduction

This map introduces the concept of so-called
groundwater bodies (GWB) as spatial hydrogeo-
logical units to evaluate and improve groundwa-
ter resources for implementing the objectives of
national water related directives. The main objec-
tive is the quantification of groundwater budget
(mass balance) and also to describe and assess the
chemical status. A groundwater body (GWB) is
defined as the smallest spatial unit to evaluate and
improve groundwater resources for implementing
the methodology of the European Water Frame-
work Directive (WFD 2000) [1].

The meaning of groundwater body does not nec-
essarily coincide with other concepts or terms
such as aquifer, aquifer system or hydro-
geological unit. The aquifer is the “structure”
where groundwater is stored. Aquifers can be
defined on the basis of how much water can flow
into them and the ability to extract significant
quantities from them. Groundwater bodies consti-
tute the spatial “basic units” where it is possible
to assess the quantitative and chemical ground-
water status [2].

While in the 27 European member states this
concept is already used to implement the Water
Framework Directive [1] we propose to apply this
approach for Kharaa-Yerdo River basin [3]. An
example is shown in map 7.8 to assess water qual-
ity of a distinct parameter (e.g. arsenic) in com-
parison to the demanded threshold of maximum
tolerable levels according to Mongolian national
standards. This concept can be used as reporting
scheme for the quantitative and chemical status in
the framework of river basin management plans.

Methodology

Based on the aquifer types and their groundwater
yields (Map 2.4.3) an attempt has been made to
characterize the different recharge conditions of
aquifers. However the quantitative determination

of recharge is more difficult and less reliable than
the investigation of groundwater yields. Sound
results are only obtained in well-defined basins
with sufficient data for the water balance (e.g.
precipitation, runoff, water abstraction, evapo-
transpiration, changes in groundwater level etc.)
and groundwater recharge. The groundwater flow
(composed of lateral groundwater flow and re-
charge from infiltration of surface water and pre-
cipitation) is shown on the 1:1,000,000 scale
“Multiyear Mean Flow of Surface Water and
Groundwater” Map with unit mm/year [4].

In order to convert this measurement into
m3/day the recharge conditions of aquifers can be
expressed as renewable resources by applying an
empirical formula [6, p. 143] and calculating the
area weighted digital data of multi-annual average
runoff in [mm/yr]. A synthesis of the obtained
information is given in Table 2.4.2.1.

Map structures

In terms of renewable resources of the different
aquifer types six GWB main types of whole large
groundwater bodies can be described (Table
2.4.2.1)

Among them GWB_1 in quaternary alluvial sed-
iments of the main rivers as highly productive
type is most important for abstraction and sub-
sequent use for domestic, agricultural and in-
dustrial water supply [7]. The protection and sus-
tainable use of these aquifer systems is of high
priority for the integrated water resources man-
agement. They are the source of community water
supply in many places. With a thickness of 58-60
m the alluvial aquifer of Kharaa valley is the only
source of water supply of Darkhan city. Also the
city of Zuunkharaa and even the Boroo gold mine
depend on the alluvial aquifers of Kharaa and
Boroo river valley respectively.

The wells are pumping groundwater flowing from
elevated areas towards rivers and subsurface
flow. When the pumping rate of waterworks ex-
ceeds the groundwater flow than the infiltration
of stream water is induced. These conditions oc-
cur in valley sections with high abstractions near
urban centers (e.g. Darkhan) when the rate of
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Tab. 2.4.2.1: Hydrogeological description of groundwater bodies (GWB) in Kharaa-Yer66 River Basin

lithology
groundwater spatial delineation of thickness
. Groundwater resources
body (GWB) aquifer type groundwater body [m]

alluvial sand and gravel with
interlaced sandy loam as valley

unconfined inter- filling

highly productive,

renewable resources

GWB_1 granular aquifer 50-100 > 100 [mm/yr]
I'IVEI'. ﬂoodplallns, lower and shallow water table (1 - 5 m)
middle fluvial terraces
alluvial sand and gravel with moderate to highly produc-
interlaced sandy loam as valley tive,
GWB_2 ljgrrl‘;zrlll?;e:qll?itf:‘- filling 50-70 renewable resources
river floodplains, lower and 50 -100 [mm/yr]
middle fluvial terraces shallow water table (1 - 5 m)
mesozoic and paelozoic rocks Low to moderately produc-
covered with debris and sand tive,
confined inter-
GWB_3 granular aquifer  piedmont plains, slopes and Unknown renewable resources
hills of the lower and middle 20 - 50 [mm/yr]
regions shallow water table (1 - 5 m)
Mesozoic and Paleozoic met-
Layered inter- amorphic and magmatic rocks, moderately productive;
granular or fis- isolated carbonate rocks renewable resources
GWB_4 sured aquifer (Khongor) Unknown 10 - 20 [mm/yr]
sporad.ic karst  Jower and middle regions and moderately deep water table
aquifers in peneplains of the Selenge- (10 - 30 m)
Orkhon highlands
) Mesozoic and Paleozoic met- Limited dwat )
Layered Inter- amorphic and magmatic rocks tmite glr oun W; ez.re
granular or fis- covered with debris sources, fow productive
GWB_5 sured aquifer, Unkwown renewable resources
insignificant bed- mountainous parts of the mid- 5-10 [mm/yr]
rock aquifer dle regions, peneplams in the deep water table (> 30 m)
lower regions
Mesozoic and Paleozoic met-
amorphic and magmatic rocks limited to essentially no
fissured bedrock . . groundwater resources
mountainous parts of the mid-
GWB_6 Unknown renewable resources

insignificant bed- dle and upper regions (perma-
rock aquifer  frost in higher mountainous
regions), peneplains in the
middle regions

<5 [mm/yr]
deep water table ( > 30 m)

groundwater recharge is not in equilibrium with
water abstraction. In these cases the most critical
phase is in March and April when runoff reaches
the annual minimum and rivers are still frozen.
Than the alluvial aquifer is the only source of wa-
ter supply with a risk of steadily falling groundwa-

ter levels and decreasing water quality.

The intergranular and fissured aquifers of GWB_2
to GWB_3 are
piedmont, aeolian sand, piedmont, talus and
piedmont-alluvial sediments. They are also dis-
tributed in slopes of mountains, foot hills and low
to middle high plains. Within the territories of the
Kharaa and of Yerdo river basin the fissured aqui-
fers of GWB_4 to GWB_6 are distributed widely,

located in alluvial, alluvial-
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Fig. 2.4.2.1: Investigations of a groundwater body (sub type of GWB_1) in the model area Darkhan (upper
row from left to right: Location of well gallery, hydrogeological cross section of Kharaa with alluvial valley
fillings; abstraction wells with Level-loggers and groundwater levels during online-surveillance monitor-
ing; lower row from left to right: three dimensional model of the geological setting; spatial differentiation

of model area; Simulation of groundwater surface. [8]

but with limited or even insignificant groundwa-
ter resources. This is also the case in the perma-
frost areas in Khentii mountains.

Practical information

Presently Mongolian authorities follow a “point
approach” for reporting the chemical groundwa-
ter status only. In the practical work the analyti-
cal result of a sample set in a distinct well or well
gallery is assessed based on lists of national quali-
ty standards. However the future groundwater
management requires a “spatial approach” to
integrate all analytical results from near-by moni-
toring points and to allocate them to a GWB.
Moreover knowledge of the quantitative status of
GWB is required to investigate if the groundwater
recharge is sufficient to cover the demand of wa-
ter abstraction. Thus, investigations of the
groundwater balance are of high importance.

In order to define groundwater bodies, it is nec-
essary to conduct a geological and hydrogeologi-
cal review and data recollection defining the ge-
ometry, hydraulic parameters and other proper-
ties of aquifers. An example can be seen in the

gallery of groundwater abstraction sites for the
water supplies of Darkhan (Fig. 2.4.2.1).

The first step of assessment is always the hy-
drogeological characterization and delineation of
GWB'’s. The further subdivision of a given GWB
should follow the demands of the practical work.
This is also an important prerequisite for the ap-
plication of groundwater modelling.

In a second step the groundwater monitoring sites
can be allocated to the individual GWB'’s. In case of
sufficient quality assured input data this is the
base for a subsequent assessment of the quantita-
tive and chemical status of GWB.

In order to define a useful management program,
it is necessary to characterize the groundwater
bodies and to define the management program
criteria according to the fulfillment of the legal
framework objectives.

References

[1] WED, 2000. Directive 2000/60/EC of the Euro-
pean Parliament and of the Council of 23 Octo-
ber 2000 establishing a framework for Com-
munity action in the field of water policy. Avail-

24.2-3

Status: 2017.09.26. Funded by the German Ministry of Education and Research (BMBF project No. 033W016DN)



2]

3]

4]

able from: http://eur-lex.europa.eu/resource.ht
ml?uri=cellar:5c835afb-2ec6-4577-bdf8-756d3
d694eeb.0004.02/DOC_1&format=pdf

Vazquez-Sune,E., Abarca, ], Carrera, B., Capino,
D., Gamez, M. Pool, T. Simo, F. Batlle, ].M.
Ninerola & X. Ibanez (2006): Groundwater
modelling as a tool for the European Water
Framework Directive (WFD) application: The
Llobregat case. - Physics and Chemistry of the
Earth 31: 1015-1029.

Hofmann, J; Watson, V. & B. Scharaw (2014):
Groundwater quality under stress: contami-
nants in the Kharaa River basin (Mongolia). -
In: Karthe, D; Borchardt, D & S. Chalov [Eds.]:
Sustainable Water Management in Central
Asia. -Environmental Earth Sciences, 73, 2: 629-
648. DOI: 10.1007/s12665-014-3148-2.

Map of multi-annual average runoff in surface
and groundwater” Scale 1:1,000,000, Mongolia,
(1981).

[5] Bundesministerium fiir Naturschutz, Umwelt
und Reaktorsicherheit [Eds.] (2002): Hydrologi-
scher Atlas von Deutschland. - Freiburg

[6] Mongolian Ministry of Environment and Green
Development (Ed.) (2012): Tuul river basin In-
tegrated Water Resources Management As-
sessment Report. Ulaanbaatar

[7] Jadambaa, N.; Grimmelmann, W. & Kampe, A.
(Eds) (2003): Hydrogeological map of Mongo-
lia 1 : 1,000,000 - Explanatory notes. Geol
Jahrbuch, Reihe C, Heft 69: 3-60. Hannover,
Germany

[8] Hofmann, J.; Scharaw, B. & Watson, V. (2015):
Sicherstellung der Trinkwasserversorgung der
Stadt Darkhan im Kharaa Flussgebiet in der
Nordmongolei. - Mongolische Notizen Bd. 23:
26-34.

242-4

Status: 2017.09.26. Funded by the German Ministry of Education and Research (BMBF project No. 033W016DN)


http://eur-lex.europa.eu/resource.ht

Xapaa - Epee roJibiH caB ra3pbil ayiac - Kharaa - Yeroo River Basin Atlas

Yc aryys1ardmiii TepeJi, yCHbI HOOl],

2.4.3

Aquifer types and yields
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Yc aryynaryviH Tepen
Aquifer type

Hyx cyBapxar xypaac Aaxb YCHbI alwmmanTbiH 6apymkaar Heel|
Exploitable groundwater resources in inter-granular aquifers

YeneeT ragaprart, ux HeeuTaw (> 5 n/c) yc aryynary
Unconfined aquifer with high resources (> 5 I/s)

YeneeT ragaprar, AyHaax Heeutan (1 - 5 n/c) yc aryynary
Unconfined aquifer with moderate resources (1 - 5 I/s)

|:| Oapanrtar ragaprar, ayHgax Heeutan (0.1 - 1 n/c) yc aryynary
Confined aquifer with moderate resources (0.1 - 1 I/s)

[aBxpaagacT Hyx CyBapxar aH Lasnar Xxypaac Aaxb YCHbI aumrnanTblH 6apumvpkaat Heell
Exploitable groundwater resources in layered inter-granular or fissured aquifers

|:| YeneeT ragaprar, gyHaax Heeutan (0.1 - 1 n/c) yc aryynary
Unconfined aquifer with moderate resources (0.1 - 1 I/s)

|:| YeneeT ragaprar, 6ara HeeuTait (0.01 - 0.1 n/c) yc aryynary
Unconfined aquifer with low resources (0.01 - 0.1 I/s)

AH uaBnar XeHOQUAMKWT Yynyynar Aaxb YCHbI almMmanTbliH 6apumxaar Heew,
Exploitable groundwater resources in fissured or karst aquifers

|:| YeneeT ragaprart, ayHaax Heeutan (0.1 - 1 n/c) yc aryynary
Unconfined aquifer with moderate resources (0.1 - 1 I/s)

FeonorwuitH Torroy,
Geological formation

v v v Banxman yynyynar

Effusive Volcanic rock
- [loon LiapaniiH HacTawm anckuH, HYYPC, 3aHyyXuUH, aprunnuT
Lower cretaceous age’s sandstone, coal, siltstone, mudstone

Intrusive rock

1.1, Kap6oHat uynyynar
Carbonate rock

. Meraropd 4ynyynar
-~~~ Metamorphic rock

ocooc [ONOUEH.ANNIOBUIH Xypaac
Holocene alluvium deposit

[onoueH. AnnioBU-NPONIOBUINH Xypaac
~ Holocene alluvium-piedmont deposit

GGGGG [onoueH. SonoBuiiH anc
Holocene aelion sand

. MnewicToueH.Mpontosu, aentosu, APONIOBU-aNIOBUH Xypaac
Pleistocene piedmont, talus and piedmont-alluvial sediments

‘ TyHaman, TyHaman-meramopduxcaH vynyyrnar
"I Sedimentary or sedimentary-metamorphosed
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2.4.3 YcaryyJjlariuvH TepeJi, yCHbI HOOl|

30xXuoruyupi:

H.Kagam6aa, K. XopmanH, b. BypaH &
b. Hamaa

TaHuanyyJra

Xapaa-Epee ycHBI caB raspblH HyTar A3BCI3pUHH
HAWT X3MX33HJ, XYH aMblH YHJ axyHH yc
XaHTaM)XMWH XaMTHUHH 4yxaJl 3X YYCB3p Hb

ra3pblH Joopx yc 6osgor. TuimMasc Tyc 6yc
HYTTMHAH TaspblH J00pPX YCHBI  WJIP3JUUH
GalpIInI, TOOT M3/J3XUUH TyJ[, Ta3pblH

rajapraac JoOLl XaMTCMHH OHp OpLIHX VC
aryyJiary CUCTEMYYJUUT TOTTOOX,
TUJPOTEOJIOTUMH HAMKUUH (4yJyyJrdiiH TepeJ,
TOAHUHN YOKUX IIWHXWIH) TyxXal ysajaa xo0J1600
Oyxui  cadTap  OOJIOBCpyyJaricaH  M3/133
6apuMTTal 6aiixX Waapaaaratai. Yc aryyaariuiH
TepeJ, ra3pblH [JI0OPX YCHbl YHJApra TIacaH
3ypPruiH x3y163p, aryyJra Hb H3T Tajaac: ra3pblH

Jl0OpX ycaH Oasf/rMH  TapxXajaT, TYYHHH
yHAapraap TOLTOOCOH OYT39MXK33p; Heree
TaJlaac: HyX CYB3PX3r, aH LaBJar I3 aHTHJCaH
aryyaard  xypjac,  UyJAyyJrMHH  GyTH33p

TOJOPXOUIOTAAOT. Y aryyJlarauiiH 3HIXYY TOPeJI
aHTWIaJd Hb OPOH 3alH Tasbald OYpPT TapxcaH
XypJlac d4yJYYJrUHAH JIMTOJIOTHOP TOTTOOTA0X

groundwater table

pore aquifer
(e. §. sand and gravel)

agquiciude
(e. g. clay)

6aiB[1]. 3ypruilH epeHXUH 30pUJTO Hb ra3pblH
rajapraac JoOLl XaMTCUHH OHp OpLIHX VC
aryyJjardy CUCTEMYYAUHH TyXall TOBY, €pOHXUH
OUYJISTUUT yCHbI MEeHEeXMeHTUHH ad X0J160rz0J
yTra yyupTail 30XULyyJcaH[ OPLIMHO.

['a3pblH AOOpX YCHBI 6OJOMXUT yHAApra Hb ypT
XyramaaHbl — TYpHIKJ  I[[OOHOT0OC  apBUJIAH
X3IMH3JITTIUr33P 0JI60PJI0K 60JIOX Ta3phIH 100PX
YCHBI HUHAT X3MK33T GUYMK (MJI3PXUM/DK) Galraa
I0M. OHJep yHJAapraTail raspblH [J00PX YCHBI
WJIP3J1 Hb XaHTaJITTal T3XK33TJ3JIT3U, HArTpaaryu
3JIC3PXAT, Xalprapxar 4yJ/yyJiar oTopX 3y3aaH yc
aryyJiardytai, TOXUpoOMXTOH pesibedTal (MX33X9H
Tajapxar IOMyy Mall XaBTrad HyTarTaiu)
X0JI600TOU GaiHa. BosIOMXUT yHJapras HUJI33]
TOM HeJIeer yC aryyJjard 4yyJayyJrudH HadpJara
Y3Yyy/DK OaiiHa. JlepeBAeryuMiiH 3Jic, xaWpraH
XypAac yC XaHraMXHJ WYY ad XOJI60TA0JTOH
6aiHa.

Apra 3yi

Atnact opyy/mk 6yi “Yc aryyjsarduidH TepeuJ,
raspplH J0OpX VCHbl  yHjapra” 3ypruiH
TUJIPOTe0JIOTUHH CYypb 6TOMXXYYAUNT MOHTOJIBIH
rugporeosorudid  1:500.000 6a 1:1.000.000-HBI
Macutabrail 3ypryygaac [1-4] aBcaH. Xyppgac,
YyJyyJATUHAH JIMTOJOTUMH T3MJSTJI33r Ta3pblH

river cover
(e. 9. alluvial loam) .o

e — . ¥

pore aquifer
(e. 9. sand and graved)

fractured and karst
aquifer (0. g. imestone)

pore and fractured aquifer
(e. 9. sandstones)

aqusciude
(e. g. claystone)

fractured agquifer

2 4 & : - £ 5 4 4 s

(e. 9. granite)

3ypar. 2.4.3.1: T'a3pbiH JOOPX YCHBI X6/18JITO6HUHN TOPOJITIN X0JI60K YC aryyaariuir sHruiHaap

TOCOOJICOH KHUIII3 [7]
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XycHSrT. 2.4.3.1: /lapXaH XOTbIH YC XaHTaM>XHUHH TOBJIOPCOH 3X YYCB3p GOJITOH alllUIJIaxK OyH Xapaa
roJiblH XeHJWWH a/IJII0BUIH Xypac Aaxb ycaX«caH YEUHH FMAPOreoJIOrMiH YHAC3H Y3YYA3ATYY
(U3p3HA0HI0B, 3p/I3M IIHHXKUJTIIHUHN X3BA3TA3TYH UatraJ, 2009; 6a JI.[Jopx, J.Hapry#, P.barTemep,

XaBJ13arA33ry# Taitaas, 2008)

Yc xaHramxuiiH xygar,  Xyzar, Ycubl  Ycaryynary Illyypauin Yc mamxyy- TyBmuH
AUIMUTJIAIT- XalTyyablH 1I0O- TYBIIHUHM  Ye AaBXap- HTT3JLYYP, JIAJITBIH JaMKyy-JIaJdThIH
IJOOHOT HOTHMHH 6yypasT, TbIH 3y3aaH, M/XOHOT UTI3JILYYD, UTT3JILYYP,

YHAApT M M M?/X0HOT M?/X0HOT

a,J/c

Yc xaHraMmuiH 1-p 17.00 0.72 55.0 4497 2473.35 1.6489 * 104
Yc¢ xaHraM>XUHH 2-p 17.93 0.64 56.0 52.36 2932.16 1.9547 * 104
Yc xaHraMuiH 3-p 17.68 0.57 58.0 55.93 3243.94 2.1626 * 104
Yc xaHramkuiH 10-p 100.00 5.00 52.5 41.63 2185.575 1.4570 * 104
Yc xaHramxuiH 11-p 117.60 2.64 52.5 90.57 4754.93 3.1699 * 104
Yc xaHramMm>uiH 12-p 100.00 2.97 52.5 68.68 3605.70 0.3606 * 104
Yc¢ xaHraMm»kuiH 13-p 88.20 2.18 52.5 81.90 4299.75 2.8665 * 104
Yc xaHraMm>xuiig 14-p 100.00 2.80 52.5 72.73 3818.33 2.5455 * 104
Yc¢ xaHraM»kuiH 15-p 80.00 1.80 52.5 89.64 4706.10 3.1374 * 104
Yc xaHraM>xuiH 16-p 80.00 1.30 52.5 123.51 6484.30 4.3228 * 104
Yc xaHraMm>xuiH 17-p 85.00 1.02 52.5 166.80 8757.00 5.8380 * 104
Yc¢ xaHraMm>xuiH 18-p 85.00 1.04 52.5 163.63 8590.58 5.7270 * 10#
APHOMETUKHAR AYHADK e g5 4 gg 55.4 87.70 4654.31 2.9500 * 10

yTra

rajapraac JoOLl XaMTCUHH OHp OpUHUX VC
aryyJard CUCTEMYYAMHT Y3YYJI3X3/ OJIOH YJIChIH
X3MXKI3HJ ~ MepJerfiexx Oyd  cTaHZapTTal
30XMIyyJaH X3paryiacaH (3ypar 2.4.3.1). MHiim
ydpaac 3H3 ereM’KyyJ, Hb Te0JIOTMHH XaTyypCaH
0OJIOH CyJI XaTyypCcaH MaTepHUaJblH aJIb aJIMHbI Hb
36BX6H rajlapra OpuMbIH, I'YeX3H 6apar raJjaproiH
OYPX3BUYMMH TOOH YTTHIT Y3YY/IK 6airaa 6uiaa.

TooH xa/7163pT e6reMXxyyZ, Hb JAaBxaprasyH,
auTtosord 6a merporpadbplH M3/33 OGAPUMTHIT
HOTOJITOOXKYYJ/DK 6aiiraa oM. XaMmaapaayys Hb
TU/POTE0JIOTUMH TOOLOOHBI  Y3YY/I3JTYYAUKH
yTra caHaar 3xJ33/, TailsicaH 6u133. Jlapaa Hb yc
aryyJlariyuiiH TepeJ 6a TOBYWUJICOH JIMTOJIOTUMH
OUYUIJISN T3ICIH XO0EP OreMXHUHWH cyjajraar
AntaH xaMmapJsar 6a  aJUIIOBUMH
IaBpaHOAp MI3THHWH rajapra OpuYMbIH XypAac
MX3BYJI3H ra3phlH J00PX yC aryyaAarryi, XxapuH 4
ra3pbliH JJ0OPX YCBIT Xaax yypartai 6akgar. Tuiim
ydpaac [00J, YeHUHH 4yJyyJrdiH LHHX YaHapbIT
6ac amurJacaH. /oo yeuiH 4y ayyJAruiH Xuayyn
Hb TeoJIOTUHH 3ypraac (3ypar 1.5-bIr xapHa yy)
yJaM>KUJDK TaTarficaH.

H3MC3H.

FosbIH ail caBbIH X3MXK33 6a TOO GapuMTaac
Xapaxa/| TyC caB ra3pblH XYH aM H3H CUUPar HyTar
YYUp XOTXKUJIT, YyyJa yypxad, YHWIAB3IpUHH YHJI
@XKWJIJlaraa Hb ra3pblH /I00PX yCHaaC xaMaapax
T3p 6YC HYTTUMI COHI'OH, COHTOCOH OYC HyTarT
cyfajraar TOBJOPYYJI3X3/ Xyprax 6aiB. ['a3pbiH
JlOOPX YCHbl YHJAAPTBIT X3MXHX TOTTOOCOH
WAMAPXYY HApUUBYHUJICAH 6OTr6MXKYYZA Ta3pblH
Jl0OpX YCHBI OPAYYABIH Heel, GasirMiH XYBb[
6ui. 3ypar 2.4.3.1 fgyraapT X3MXC3H yHJAapra
OYXUi ra3pblH A0OPX YCHbI 12 opAbIH 6adpULIbIT
Y3YYJ13B. T'oJIbIH cail caBbIH X3MXK33H/J| TapXCaH
THUJPOTEOJIOTUMH HAMKYYATIM 3H3  M3JJI3raI
X0CJyyJIaH YCHBI YHJAprblH QHTUJLJIBIT
(>kum23n63, 5 s/c—33c ux) 6yc HyTrMHhH 6a
HUMTJIAT TaHUX TAM/STTAIH 6B TIrll 30XUIyYJIaH
COHTOX aBCaH. ['3X/133 3ypruiiH aryyJra raspblH
JLOOPX YCHBI 60JIOMXKUT YHAAPTBIH X3MXK33T UJYY
TOZ, Y3yYy/a3B. TaHUX TIMATUHAH HICKYYAUUH
XWJIYYAUUT yC aryyjardiiH XWiyyAuhH Jaryy
3ypcaH.

WUnyy J3arapaHryid MaA33JUIMHT 1IOOHOTYY[bIH
eTeMXYY/33C oJK aBcaH. JlapxaH XOTBIH YC
XaHTaM)XUWH acyyaJbIl IIUKAA3X3[ 30pUYJaH
raspblH J0OOpX YCHBI OPAYyZA JOTOp 3p3J-
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alIUIJ/1aJThIH LJOOHOTYYABIT epeM/IeK,
T3JrI3PUMH  YHAAPIBIT TOITOOX (XycHart 1)
aHXHbl HapUWBYMUCAH cygairaar 1962-1963 oHp
OXY-bin [THUMHUC xyp33/13H XapUyLlaH XUKUC3H.

JH> Tajnbamns ©pOeM/IC6H 9 LIOOHOT'00C
TOITBOPXKCOH XO/I0JIT6OHJ, XYPraXK yJMaap TycC
X6/leJITO6HUN HOXLeJIJ, YPIra/DKIYY/I3H XWUHC3H
maBxaJtaap 742 ji/c HUAAG3p YHAAPTBIT Taprax
6aibk3s [1].

XaWryyJblH KAMIIOHUT aXJbIH aBUaja 1974-1975
oH, 1985 oH 6a yJic TepuHH eepuJieJaT GOJICOH
1990 oHooC XOHI yC XaHTaMXXUHH HUHUTUIH
00JIOH XyBUHH 333MILJIMHAH OJIOH I[OOHOT
OPOM/ICOH.

Mounros YicblH AIIWIT MaJiMaJl, ra3pblH TOCHBI
raspbldH ['eoM3/193/I/IMIH caH JaxXb ra3pblH A00PX
YCHBl Cyypb M3JI93JI3JIMAT X0JI600TOM 6Gakix
6osox OycaZ, OyX OreMXKYYATIH XOCayyJsaH
X3P3IJ/I3C3H.

3ypar O3JTr3xT3W XOJIGOTAOX TrapcaH HIr
acyyian ©60J1 yyJjaapxar HyTarT (KUII3S Hb
X9HTUWH HYpyy) TapxcaH XaTyy 4yJyyJrdiiH
WJIP3JIYYA Hb aH Lasjar 60JIOBY yC aryyJard
60JI0X00C00 yC YJ aryyaard 60JIoOX Hb WYY
30XMI0JII0JITOUT aHXaapy Y3C3H/| OpLIMK Gairaa.
[a3pblH J00pxX YyCHBI OOJIOMXXUT YHAAPTHIT
X3C3rYUJICOH  SITAJNT XUHXJ33 ycaxcaH ye,
JaBxapra, OyCUHH  TepJYYAT3H  XOCIYYJDK
amuriacalH. [aspblH  J00pX YCHBI yHJApPTbIH
X3MJK33T L[OOHOT0O0C HAT CEKYHJ3J rapcaH IoMyy
raprak 60JI0X yHJapraap, 3CB3J HII XOHOTT
rapcaH oOMyy raprax 00JI0X yHJapraap aB4
6aiicaH. MitM3ac 3apuUM X3parTail ereMXUUr Xa7,
X3/I9H YAaaruiH OUII HAT yJaaruiH X3MKUJITUHH
JYHI33D aBCHaa TAIMJITIJIK 6aiiHa.

[10OHOTHMIH YCHBI YPT XyranaaHbl TOTTBOPTOH
HaWJBapTall YH3H 36B yHAAPTBII TOITOOX Hb
epreH  X3MXKI3HMM  cyjajaraa  sBYyJaxbIT
maapjjar.

HanpBapTaili yH3H 36B yHJapra rajar Hb YyC
aryyJlariMiiH 3y3aaH, yC ereéMxX, yC H3BYYYJISJIT,
T3XKI3rJ/I93C  XaMaapax  0ereeJ;  HapuilH
cyjajraar maapajar. /lapxaHbl yc XaHTaMKUKH
X3MXKI3HJ 3HD acCyy[JbIl aBy Y3B3J 3HI Hb
HUJI33J] UX OPOMAJIerMUH GOJIOH TYPLIMJITBIH
IIaBXaJT $BYYyJaX 6MY XOpeHTHHUr Ilaap/iaHa.
Japxanbl Yc CyBar KoMHaHUH  OJOOTUIH
XapuylaH sBYY/DK 6YH OpOH HYTTUHH >XKUJIMHH
AYHAQXK OYT33rJ3XYYHUH TOO X3MXK33r 5.2-p
X3C3rT Y3YYJI3B.

Apra 3yHH 6ac H3r Hb TOMOOXOH T'OJIbIH XOHAUH
Jarak TapXcaH aJ/UIlOBUHH XypAac Jaxb yC
aryyJiard, TYYHYJ3H 6ara [OMYyy VH/AC3H/33
TIKIIARITYH HyTar O3BCrIPT TapXCaH ycaKcaH
HYX CYB3pX3r JaBxaprblH 60JIOH aH IlaBJjar
OYCHUIH a/lb aJlMHbl XOIYJaHTMHHX Hb  HOX6H
CIPraaTAA3T-CIPTa3TAASITYH  Heell OGasIruiH
YH3JIT'33r, Ta3pblH J00pPX YCHbI alIWIJIAJThIH
6apumkaat Heell (I'lY-Hb1 ABH)-uiiH ToonooToMH
33P3TLYYJI3H X3P3IJI3CIH/ OpLIMXK 6aiiraa oM. Yc
aryyJariyuiiH  Tepes  OYpUHH
GapUMKaaT HEeLUUH ToouLoor XuUHxA33 Tyya
TOJIbIH all CaBbIH YCHBI HOOLIUHIT TOOL00J10X0/, [8,
xyypac 144] amuraacas apra 3yWur X3parJiaB.

AlllMUTIJIaJIThIH

3ypruvH aryyjamx

[a3pblH [0OpPX YCHBI AUIMIJIAJTBIH OapUMKaaT
Heel OyXHH yC aryyJcH XypAaac, 4yJayyyJrdiH
JIUTOJIOTHUT TypBaH aHTWIANJ TOPOJIKYYIDK,
LaiBap caapas 60pJyy 6HTMHH H3IM3X TIMJAT,
JOJITMOT T3M/3T, 60C00 HIyraMaH TIMJAT I'3X MIT
TIMJATTYYAI3D 6ry, yC aryyjaariuiiH 6yT33MKUNAT
I[3HX3P, 60p, HOTOOH 6HI'e6P TapXCaH TaJibalraap
Hb OyJax Y3YY/19B.YYH/A:

- Yc aryynard HyX CYB3pXar ye, JaBXapryyz
(LsHx3p-yHC3H OHTI8) Hb HX3BYJISH
XaTyypTJlaa HArTpaaryil  (aJsic 6a xaiipra)
OpYMH Oyl0y raspblH J00PX yCHBI ypcraja HyX
CYB [JOTyyp €Bargjar. 3JH3 TepJulH ye
JlaBXapryysa Hb reoJsioruiiH ['osonen (10 000
KWJI XYPT3JI 3a/1yy HacTal) HAacHbI aJUIIOBUKH
rapajqtal yc aryyjard Hb OyX TOMOOXOH
FOJIyyA, T3AC33PUUH LyTrajdyyJblH XeHJAUU
Jlarax TapxcaH. ByTaaMXUIH XyBbJ, TOJyybIH
XOHJUN Jaraxk TapxcaH [oJioneH HacTa#,
aJUIIOBUMH XypJac Jlaxb yCaXKCaH ye, JjlaBxapra
Hb XYH aM, X616 aX axyy, YHJAB3PJI3JIUNH yC
XaHTaM>XUJ, 30pUyJIaH 0160pa0X 60JI0H TYr33H
alMraaxaJ, H3H 4YyxaJ a4y XoJ00rJoJToMH.
JHIXYY yC aryyJaryuiH CUCTEMUIT XaMraasjax,
TOITBOPTOM aIlMrJax Hb YCHbl HOBLHHH

HITJAC3H  MEHEXMEHTHHUI  X3parKyy/9Xdj
TOPIYYH 33prUiH  6HAep JaByy TaJTail.
leosoruitn  [linedictouen  ([epeBaerdyuiin

3PUHUM Hac, 2 cas KUJI XYPT3JIX) HaCHBI Xyp/ac
T'OJIbIH XOH/JUHH 33X OPYMBIT IYYPraK TOITCOH.
[osoleH reoJIOTMMH  HacTad, aJIIIOBUMH
rapajTail Xxypaac Jaxb ye, AaBxapra Hb Xapaa
TOJIbIH ail CaBbIH TaTMbIH HapUHH 3ypBac
Oycai  TYrasMaJj TapxcaH 06ereeJ; HXIHXU
Toxuosgoayg 58.0-60.0 M 3y3aaHTall (HUIII]
XoBpoop 66.0 M XypT3JX 3y3aaHTai) HyX
CYB3pX3r  XypJAac Jaxb Tras3pblH [J00PX YC
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XycHOrT 2.4.3.2: 3ypar 2.4.3-pT 3yparJ/iacaH yca’kcaH ye, AaBxapra, 6yCUHH ra3pblH JJOOPX YCHBI
AIIUTJIAJITBIH 6ApUMKaaT HIMKUKWH 60JI0H HUUI63P Heell

Yc aryysiar4yviie Tepe Tan6ai, a/c  m3/xun  HuiT Heel,

aM KM M3 /xu
YesieeT rajaprat, ux HeeN T3 yc aryysard (> 5 ji/c) 1,090.6 1 31,536 34,394,544
YeseeT rajiaprat, LyHAaX HeeNT3H yc aryysard (1-5 j1/c) 158.6 0.5 15,768 2,501,323
Japanrtat, fyHax HeenTau yc aryysard (0.1-1 j1/c) 2,728.8 0.1 3154 8,605,528
YesieeT rajaprar, AyHAaxk HeelT3u yc aryyjary (0.1-11/c) 14,810.6 0.1 3154 46,706,599
YeneeT rajjaprat, 6ara HeenTau yc aryysardy  (0.01-0.1 1/c) 20,973.4  0.01 315 6,614,170
YesneeT rajaprart, AyHAax HeenTau yc aryysary (0.1-1/c) 97.6 0.1 3154 307,834
Huitn6sp ayH 39,859.6 99,129,998

JlapxaH XOTBIH TOBJIOPCOH YyC XaHTaM>XWHH
LOPBIH r'aHL 3X YYCB3p 60J10T. MOH TYYH4YJ/I3H
3yyH Xapaa XOTBIH yC XaHraMX Hb Xapaa
TOJIbIH TaTMbIH aJJIIOBUHH XypJac Jaxb ycC
aryyjardy  A33p, Bopooruiin  yyJbIH
YWJIAB3PUHH yC XaHraM» Hb BoOpoo roJblH
XOHJUIH aJ/UIIOBUMH XypAac Jaxb yC aryyJjard
J93p cyypuicaH 6aiiHa. TosioneH Hactait
XypJac Jaxb 4eJieeT rafjaprar yc aryyJjard HyX
cyBapxar ye Ilap rosa, Xyjsp TroJiblH caBj
XapblLIaHTy# 6ara yHJapraTai ycrait 6aiiHa.

- Hyx cyBapxar 60/I0H aH LaB/jar X3cartad yc
aryyJicaH ye JaBxapra, 6yc (3yparT 30HXHJIK
naiBap 6Gop eHreep OyAaB) YeJIC3H HYX
CyBapxar 06OJIOH aH LaBJiar MarMblH/ 3CB3JI
MeTaTopd 4yJayyJaarT WUaspu 6Gaixkaa. [a3pbiH
JIOOpX YCHBI ypcrajJ XaTyypy HsSrTapcaH
YyJyyJATUHAH OrepUUIMAH HYX CYB, aH LaBJ
OYpasAoH 6UH 60J[0T. DH3 TOPJIUUH yCaXKCaH
6yC Hb AYHAQXK GOJIOH 6HAEpP YYJCHIH HyTarT
WJI3pY 6akiHa.

- AH naBjar 60JIOH XOHAUN/DKAT aH LaBJjar
X3C3rT3W ycakcaH Oyc (3yparT 30HXUIIK
HOTOOH eHreep 6ynaB) XoHrop, CaiixaH 33par
OpoH HyTarT Kap6oHaT qyJyyJIruiH
TapaMUryyAaj Taapaldjax 6adHa. [a3peiH
JlOOPX YCHBI ypCrajl UX3BYJISH IOXOMKUHTUIH
yycaJTaac YYCCOH TOMOPCOH XOHJUW/KUT aH
1jaB JJaMXUH siBarjajar. Xapaa, Epee rosibiH caB
ra3apT yc aryyJjcaH aH LaBJjar 6yc epreH
TapxcaH OOJIOBY Ta3pblH J00PX YCHBbI HOSI]
Gasjlar Hb xs3raapJjargmain. JIMTOJIOTMHT Hb
15 X3carT xyBaaH V33K OUWISTHUUI OrceH
60JIHO.

[IpaKkTHUK a4 X0J160T 301 OYXUi
M3/33 6apUMT

Yc aryynaruyuiir TepJsieep Hb 6a yHAapraap Hb
TypBaH TOJI 33p3rJaj33p (HYX CYB XOOPOH/BIH,
HYX CYyB-aH LlaB XOOpOH/bIH, aH I|aB- XOHJUHJDK
XOOPOH/JBIH)  aAHTWJIAaH  X3BJI3C3H  3ypPruiiH
XaBTrai/i eHreep S/IraH OyyJrax, ra3pblH JOOPX
yCHBl  yHAapra 6a  Xypjac  4yJayyJruiH
TUAPOTEOJIOTUHH IIMHXK 4YaHapaac ycaXkcaH
JaBxapra, OYcHMH OyT33MK XaMaapd 6airaar
xapyyJas [5, 6].

Yc aryysaryuiir TepJsieep Hb 3ypraaH [3j
33parJajj aHrWK AyHAaX OOJIOH eHJep
yHJapraTail yc 6yxud HYX CYB3pXar JaBXapTbIT
OYZ3r LPHX3P33C TOJ ILIHX3P OHreep, OHJep
OOJIOH IYyHJQX YHJApraTail yc OYXud aH IaB-
XOHAUWDKUT OYCUUTr OyZ3r HOTOOHOOC TOJ
HOTOOH 6HI'eep, 6araaac AyHJaX yHJapraTau yc
OYXWH aH LaBJjar OYCHUr ToJ 60pooc 6ya3ar 6op
OHI'eeDp TYC TYC srax 6ygaB. 3ypar A33p 6yfax
Y3YY/ICOH OYA3r LPHX3PI3C TOJ L3HXIP, OYAar
HOTOOHOOC TOJ, HOTOOH, TOJ 60pooc 6yAar 6op
OHT'e6p Ta3pbIH JOOPX YC aryyJarduiH yHAAPTbIT
Jloopx 4 WHTepBaJ JAOTOp OpPYY/DK XapyyJas.
Yyuz:

HaH 6ara ynaapra: 0.01-11/c
Bara ynpapra: 0.1-1.0 n1/c
JyHaax yHaapra: 1.0-5.0 1/c
Ux ynpapra: >571/c

JIMTOJIOTUIMH TAM/STJIIAT LaBap caapas 60payy
OHI'e6p X3BJIIB. AJJIIOBUNH NMPOJIOBUNH XypACHIT
KIDKUT AyTYH 6a 1ar (Ayry# 6a uar, Lyryi 6a uar,
Ayryi 6a 13r) Trax JapaajcaH 6Gaijsaap,
NPOJIIOBUMH  XypACBIT TypBa/LKMH 6a  13ar
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(rypBaoKMH 6@ 13r, TYpBa/DKMUH 6a 13T,
TYpBa/LKMH 6a II3T) I3 JAapaasicaH 6Gaijjaap,
CaJIXUHBI (30JI0BUIMH) rapajaTail XypJAcChr I3r 6a
I[3T T3X JapaajicaH Gaijjaap y3yy/i3B. YH/AC3H
TyHaMaJ YyJyyJrMUH JIUTOJOTMUT X3BT33 6a
60c00 3ypaacaH TIMJ3IJ33rasp XuuB. bycag
ycaxcaH Yye JaBxXapra, OYCUHH JIUMTOJIOTUUAT
JAYDPCJI3H Y3YYJI3X/A33  OJIOH YJICBIH X3M>K33HJ
epreH  X3p3arJI3A3T  TIMJIIJIIAT
Feosoruiin HaCHBI WHJEKCUNT
JIepeBASrYUiiH XyBbJ, X3paryaB (PKummss He: q
=/lepeBaery). YPra/oKUJIC3H OJIOH KUJIMKH
L[3BJI3T TapXcaH TaJbalJ raspblH JOOpPX yC YpT
XyralaaHbl TypUl XeJilyy OPLIJOT TYJ 3CraJIaH
Galan, OpYy/K OJIOOPJIOXOM, HHUJ33J, XYHJ,
6alAruir xaprajsisaH allWIJIaJTbIH OapuMikaaT
Heel| 6araTai aHruJIaJlj Opyy/K 3yparT AypC/sH

Y3YYJ13B.
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Xapaa - Epee rosibiH caB ra3psiH atyiac - Kharaa - Yer6o River Basin Atlas

2.4.3 Aquifer types and yields

Authors:

N. Jadambaa, ]J. Hofmann, B. Scharaw &
B. Nyamaa

Introduction

Groundwater is the most important resource of
drinking water supplies in Kharaa-Yero6 river
basin. The knowledge of location and size of
groundwater occurrences requires a coherent
overview of the hydrogeological units (rock types
and their properties) to delineate the uppermost
aquifer systems. The design and map content
includes a classification of groundwater resources
referring to productivity in terms of the ground-
water yields and the structural division between
porous and fissured aquifers. This classification of
aquifer types is complemented by a lithological
specification for each spatial unit and its strati-
graphic indication [1]. The general target is a
harmonised overview of the uppermost aquifer
systems with significance to water management.

The potential groundwater yield describes the
amount of groundwater that can be economically
obtained from a well over a long time period.
Groundwater occurrences with high yields are
characterized by sufficient recharge, a thick aqui-
fer in sandy, gravelly unconsolidated rock and

groundwater table

pore aquifer

(e. . sand and gravel)
aquiciude

(e. g. clay)

! - I /
v 2 M o T T - s ey P
O f e T . Y A

favorable relief (neither extremely steep nor very
flat areas). The most influence on the potential
yield is the composition of aquifer rocks. Quater-
nary deposits of sand and gravel are the most
important for the water supply.

Methodology

Hydrogeological baseline data has been derived
from maps in the scale 1:500.000 and 1:1.000.000
[1-4]. The lithological information derived from
the maps describes the rock composition of the
uppermost aquifer systems (Fig. 2.4.3.1). Hence,
these data represent the only available digital
coverage for shallow subsurface lithology com-
prising both consolidated and unconsolidated
surficial geologic materials.

The digital database provided stratigraphic, litho-
logical and petrographic data. The attributes were
first interpreted in terms of their hydrogeological
parameters. Subsequently two data fields were
added: type of aquifer and a condensed lithologi-
cal description. The surficial deposits like loess
and alluvial loam do not always contain ground-
water and may have a groundwater cover func-
tion. Therefore the properties of underlying rock
were also used. Boundaries of underlying rocks
were derived from geological map (see Map 1.5).

rves cover ]
(e. 9. alluvial loam) £

pore aquifer
(e. 9. sand and graved)

fractured and karst
aquifer (0. g. imestone)

pore and fractured aquifer
(e. g. sandstones)

aquciuoe
(e. g. claystone)

fractured aquifer

{(e. 9. granite)

Fig. 2.4.3.1: Schematic representation of the aquifer types [7]
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Tab. 2.4.3.1: Hydrogeological main parameters of boreholes and groundwater yields in alluvium aquifer
in Kharaa river valley used for centralized water supply Darkhan city (Tserendondov, non-published
scientific presentation, 2009; and D.Dorj, D.Nergui, R.Battumur, Non-published report, 2008)

Yield ,
L/s down, m

Name and number of
borehole (drilled year )

Draw- Aquifer thick-
ness, m conductivity,

Hydraulic Transmissivity, Water table con-
m?/day ductivity, m?/day

m/day
Exploration 1 (2006) 17.00 0.72 55.0 4497 2473.35 1.6489 * 104
Exploration 2 (2006) 17.93 0.64 56.0 52.36 2932.16 1.9547 * 10+
Exploration 3 (2007) 17.68 0.57 58.0 55.93 324394 2.1626 * 104
Exploitation 10 (1965)  100.00 5.00 52.5 41.63 2185.575 1.4570 * 104
Exploitation 11 (1985) 117.60 2.64 52.5 90.57 4754.93 3.1699 * 104
Exploitation 12 (1985)  100.00 2.97 525 68.68 3605.70 0.3606 * 104
Exploitation 13 (1985) 88.20 2.18 52.5 81.90 4299.75 2.8665 * 104
Exploitation 14 (1985)  100.00 2.80 525 72.73 3818.33 2.5455 * 104
Exploitation 15 (1985) 80.00 1.80 52.5 89.64 4706.10 3.1374 * 104
Exploitation 16 (1985) 80.00 1.30 52.5 123.51 6484.30 4.3228 * 104
Exploitation 17(1985) 85.00 1.02 525 166.80 8757.00 5.8380 * 104
Exploitation 18 (1985) 85.00 1.04 52.5 163.63 8590.58 5.7270 * 104
Arithmetical average 66.95 1.89 55.4 87.70 4654.31 2.9500 * 104

The size of the river basin and the fact, that there
are vast sparsely populated areas have resulted in
the concentration of investigations on selected
areas where there is demand of groundwater
associated with urbanization, mining or industrial
activity. Thus, detailed data on measured
groundwater yields are available only for some
groundwater resources. Map 2.4.3 shows the loca-
tion of twelve investigated groundwater re-
sources, where most of the yield data have been
measured. In combination with hydrogeological
units this knowledge was than harmonized re-
gionally and a common legend of yield classes (e.g.
> 5 L/s etc) was derived for the river basin.
Therefore the map content shows an overview of
the potential groundwater yield. The boundaries
of the legend units were drawn along the bounda-
ries of the aquifers.

In this area the total yield of nine wells during
simultaneously pumping was 742 L/s [1].

During further exploration campaigns in 1974-
1975, 1985 and after the political change in 1990
many boreholes for public and private water sup-
ply sources were drilled. The groundwater data-
base of the Mineral and Petroleum Resources
Authority of Mongolia combines all relevant data.

A problem with preparing the map is the fact that
hard rock occurrences in the mountainous areas

(e.g. Khentii Mts.) are fissured and can be ad-
dressed rather as aquicludes than aquifers. To
allow a pragmatic differentiation, the potential
groundwater yields were used in combination
with the hydrogeological aquifer types. The values
for groundwater yields are given as the mean of
measured or expected well yields in liter per sec-
ond [L/s] or in cubic meter per day [m3/d]. It has
to be noted that some available data is based on a
few or even single measurements.

Specification on a long term sustainable safe yield
of a well requires extensive investigation.

Safe yield depends on aquifer thickness, storage
capacity, permeability and recharge and requires
detailed investigations. In the case of Darkhan
water supplies these required properties are
based on a series of drilling and pumping tests.
The mean of the annual production of the existing
municipal waterworks of Us Suvag company is
presented in section 5.2.

Another methodology combines the estimates of
the renewable and non-renewable resources and
is used for calculation of groundwater potential
exploitable resources (GPER) both, in alluvial
aquifers distributed in big river valleys and also in
granular or fissured aquifers distributed in areas
with little or no recharge. The potential exploita-
ble groundwater resources are calculated in detail
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Tab. 2.4.3.2: Groundwater potential exploitable resources (GPER) given as specific and total values for

each aquifer type of map 2.4.3

Aquifer Type

Unconfined aquifer with high resources (> 5 1/s)

Unconfined aquifer with moderate resources (1-5 1/s)
Confined aquifer with moderate resources (0.1- 1 1/s)
Unconfined aquifer with moderate resources (0.1-11/s)
Unconfined aquifer with low resources (0.01-0.11/s)

Unconfined aquifer with moderate resources (0.1-11/s)

TOTAL AMOUNT

Area km? 1/s m3/yr Total resources,
m?/yr

1,090.6 1 31,536 34,394,544
158.6 0.5 15,768 2,501,323
2,728.8 0.1 3154 8,605,528
14,810.6 0.1 3154 46,706,599
20,973.4 0.01 315 6,614,170
97.6 0.1 3154 307,834
39,859.6 99,129,998

for each Aquifer type (Table 2.4.3.2) based on the
method which has also been applied in the Tuul
river basin [8, page 144].

Map structures

The exploitable groundwater resources are shown
as aquifers in three classes according to their area
with lithology given as signatures in light gray and
productivity given in blue, brown and green color:

- Intergranular aquifers (Blue as main color) are
pore aquifers in mostly unconsolidated rock
(sand and gravel), in which the groundwater
flows in the pores. The intergranular aquifers
are presented by Holocene (almost younger
than 10,000 years) geological age’s alluvium
aquifer being located in the valleys of all main
rivers and their tributaries. In terms of produc-
tivity the alluvial aquifers of Holocene geologi-
cal age in the river valleys are most important
for abstraction and subsequent use for domes-
tic, agricultural, industrial water supply. The
protection and sustainable use of these produc-
tive aquifer systems is of high priority for the
integrated water resources management. The
rocks are geologically young (Quaternary age,
less than 2 million years) and were formed as
valley fillings of quaternary drainage systems.
They are mainly distributed in the valleys and
floodplains thus having a hydraulic connection
with actual river systems. With a thickness of
58-60 m (in some places up to 66m) the pore
alluvial aquifer of Kharaa valley is the only
source of water supply of Darkhan city. Also the
city of Zuunkharaa and even the Boroo gold
mine depend on the alluvial aquifers of Kharaa
and Boroo river valley respectively. Unconfined
intergranular aquifers with low yields only oc-

cur in Sharyn gol and Khiider Khyaraan river
basins.

- Intergranular or fissured aquifers (Light Brown
as main color) cover a range from layered in-
tergranular to fissured magmatic and/or met-
amorphic rocks. Groundwater flows either in
pores or fissures formed after the consolidation
and weathering of rocks. They occur widely in
the middle and upper mountainous regions.

- Fissured and karst aquifers (Green as main
color) are restricted to massive carbonate
rocks as in the region of Khongor and Saikhan.
The groundwater flows in fissures which are
often enlarged due to the dissolution of lime-
stone. Within Kharaa and of Yer66 river basin
the fissured aquifers are distributed widely, but
with limited groundwater resources.

The lithology has been aggregated to 15 class
descriptions.

Practical information

The aquifer type characteristic and yield is repro-
duced in a plain colour in the printed map sheet
with distinction of three main categories (inter-
granular, layered intergranular or fissured, fis-
sured or karst aquifers) depending on productivi-
ty in terms of groundwater yield and rock hydro-
geological properties [5, 6].

Six sub-categories of the aquifer type distinguish
between potential groundwater resources of ei-
ther a high (blue) or a moderate (brown) to low
green) yield, formed by predominately porous or
fissured rock types. The map colour comprises
dark blue, light blue, brown, light brown and
green colour to indicate the range of groundwater
yields in four ranges:
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Insignificant yield: 0.01-1L/s
Low yield: 0.1-1.0L/s
Moderate yield: 1.0-5.0 L/s
High yield: >5L/s

Signatures indicating the lithology are printed in
grey. Alluvial and proluvial sediments are depict-
ed by specific ornamentation. The type of bedding
is indicated by horizontal or vertical marks. Other
aquifers of Tertiary and older are represented on
the map by uniform ornaments. Information on
the age of rocks has been substantially been re-
duced and are given with regards to periods only
(q = Quaternary). Position of continuous perma-
frost areas is included into the map due to its
property of long term stored water resources. As
shown in Table 2.4.3.2 the most important aquifer
type covers only an area of 1090 km? but due to
tis productivity it contributes 34,395 hm?® GPER,
that is about 35 % of the entire potential ground-
water resource in Kharaa-Yerdo river basin.
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l'a3pbiH 6ypx3ByY (2015)
4.1 Land cover (2015)
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4.2

XyH am (2016)

Population (2016)
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Maun ax axyu (2016)

4.3

Livestock (2016)

106°E 600000 700000 108°E 800000
Z
[ 3
z
&
}I(annaHT Epee
Ja thlant OYeroo
O
g C g
g ~ S
o o
b I\ JlapXaH. b
‘ I}arkha}l\‘\
vﬁ y
LllapbIH ron
Cal/lXaH Sharyn gol
Salkhan 4
g Manpgan
Mandal ‘
o o o
o O / s}
8 - 8
S S
w w
BopHyyp
O > Bornuur
‘ O Barcym65p .
Batstimber
=
[~ o
z " N
27 N ’ )

106°E 600000

700000

. Xapaa-Epee ronbiH caB raspbiH xun  MarnblH HATLWWI [XOHWH Tonroi/ra)
Kharaa-Yer60 river basin boundary | jvestock density [sheep head/ha]

[onblH caB ras3pblH Xun
River basin boundary

[ o-0s
CyMblIH TeB \:’ 05-1
Aimag center

Soum center
ManbiH TOO [XOHWH Tonron] I:l 1-15

Livestock type and number [sheep head] 15-2
Apyy 800000
Horse 400000

Yxap 200000 -1
Catie Bl s

Tamaa - 10 - 20

Camel
XOHb
Sheep
Amaa
Goat

Anmar TeB

HwiTancaH orHoo: 2017.08.30. XBHIY-biH Boroscpon, CyaanraaHsl Aam canxyyxyynas (TecnuiH ayraap 033W016DN)
Status: 2017.08.30. Funded by the German Ministry of Education and Research (BMBF project No. 033W016DN)

108°E 800000

Maa33annuitH ax cypBanx
Data sources

3acar 3axvpraaHbl XyBaapuiH Maaaar: [aspbiH
xapunuaa, reogesu, 3ypar 3yiiH razap; Cas
ra3pblH XWNUMH MaAd3ar: banrans opYHbl
M3O33MNMNNH CaHMMIAH XaNTac; XYH aMblH M3A33:
MoHron YnceiH YHA3CHWUIA CTaTUCTUKMIH XOpoo

Administrative data: Administration of Land
Affairs, Geodesy and Cartography; River basin
boundaries: Environmental Database Division,
Livestock data: National Statistics Office of
Monaolia

Tycrar

Projection

WGS 84 / UTM 6yc 48N

WGS 84 / UTM zone 48N
0 20 40 60 km
L ———

1:1.850.000



Xapaa - Epee roJibiH caB ra3pbil ayiac - Kharaa - Yeroo River Basin Atlas

lazap TapuasiaH

4.4 Cropland
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AIIUIT Ma/JITMaJ1bIH XalryyJ, 0JI0OPJIOJIT
Mineral resources exploration and mining licences
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Bboxup yc uaBapJuax 6auryyaamxk (bBYLB)

5.5 Waste water treatment plants (WWTP)
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Bbaiirasb opyHbl MOHUTOPHUHT (YLIYOCMX, lapxaH Yc CyBar)

6.1

Environmental monitoring (IRIMHE, Darkhan Us Suvag)
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Bbaiirasib opuHbl MOHUTOPUHT (MoMo, 2006-2013)

Environmental monitoring (MoMo, 2006 - 2013)
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Data sources
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CTaHUbIH M3a33r: LiaHrar ycHbl akonoru 6a
[0TOObIH 3aracHbl ax axynH JTanGHULMIAH
XYP33n3H, XypaanaH Byl opYHbl cyaanraaHbl
XenvxonTu TeB

Administrative data: Administration of Land
Affairs, Geodesy and Cartography; River basin
boundaries: Environmental Database Division;
Monitoring stations: Leibniz-Institute of
Freshwater Ecology and Inland Fisheries,
Helmholtz-Centre for Environmental Research
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Xapaa - Epee roJibiH caB ra3pbil ayiac - Kharaa - Yeroo River Basin Atlas

YcHbI YaHapT Y3YYJI3X XYHUU XY4YUH
3yiIuiH Hes1eeJeJ (XI'CTl, 2006 - 2012)
Human impact on water quality (KRB, 2006 - 2012)
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Affairs, Geodesy and Cartography; River basin
boundaries: Center for Environmental Systems
Research; Mining, waste water treatment plant
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A30TBIH A/Irapyy/iajT 6a TYYHUH 3X CYypPBa/LKMIH

7 . 2 . 1 Nitrogen emiss
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Institute of Freshwater Ecology and Inland
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®ocdopbliH suIrapyy/1aaT 6a TYYHMH 3X CYyPBaKUMH

6aiipmmua (XI'CT, 2006 - 2008)

7. 2 . 2 Phosphorus emissions and source allocation (KRB, 2006 - 2008)
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7.6 Ri

lagapreiH yCHbI 3pCcAJIUAH YHIIITI3 (XI'CT, 2006 - 2012)
sk assessment of surface water bodies (KRB, 2006 - 2012)
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l'a3pbIH A00PX YCHBI 3PCAJUNH YHIIrI3 (XI'CT, 2006 - 2012)

7.8 Risk assessment of groundwater bodies (KRB, 2006 - 2012)
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8.1 MoMo I'eonnopran

30xXuoruyupi:

Xunpux [laysncen & Yapux PormitaiH

Opuua
MoMo Tecen Hb XBHIY-biH bBoJsoBcpou,
CynanraaHsl sIAMHBI (bCslam)

CaHXYYKUATTINr33p 2006 0HOOC XOMII X3PITIKUK
baiiraa 6eree/i Xapaa/Epee roJiblH caB ra3pblH
X3MXKI3H/Z, TOCJHUUT XIPIMKYYJIIX XyrauaaHs
ererieJ, M3J[33r HyrJayy/nk 6aiiHa. TecauiiH 2
Ayraap ye maTtaHz (2010 - 2013) pyrayyJcan 6yx
erereJl  M3J33r H3r JoOp TOBJIOpYYJ3X,
TOAT33PUUH YAUpJaH 30XUOH 6alryyJjax, opoH
3aMH ererze.J M3/33T3H aKUJLIaxa/y
Haap/yuiaratail  QyHKUYYABIT XaHTaX XYP3sH[,
M3/33/UTMAH CaH GYXUH reomnopTasbIl YYCI3C3H
60JIHO.

MoMo l'eonopTa/sibil 30XMOXA00 WUTI3IMMKJIITCIH
aIMHH Hb XW4YH33H Y TOOHBbI T€ONOPTaJIbIT
/Tyxain6an MOHroJ1 OpHBI X3MK33HJZ, XypTaJ/
OpOTpaMYJa/iblH ~ X3JIHUM  [IaapJiararyurasp
YYCrax 60J10X00p OYT33C3H IOM. JHIXYY OHIIOT
Hb MOHTroJ OpHbI X3MXK33HJ, OJ0OTHMMH 6Gairaa
OYX caB ra3pblH X3MXX33HJ, 3HIXYY I'€0NOPTAIbIT
YYCrax 60/10X 62 MHI'3CIHIIP TyXaWH CaB ra3pblH
3axupraa OypT 6epCcAUHH ererjesa M3J33T
30XHOH 6Oailryysax, reonopTajblH GyHKLyyAaap
XaHrarJiax 60J0MXTOH 60JI0X IOM.

Orerzesl M3733, MEHEXMEHTUHH acyyJJbIr
XOOPOHJ Hb TycCraapJjax acyyjal xaa6ap MaT
60JIOBY yp HeJiee OyxhM X3parjard 6a
X3P3IJIATYUMHUH  3pXUHWH  Tyxald  KOHLENIIUWT

X3PAKYY/IK 6T COH.

» R % § I”:"/
3ypar 8.1.1: MoMo l'eonopTang “HaTpax” 6a
“BvpTranuiH xyypaac”

I'eomopTan

['eonopTan Hb 0JI0H TOOHBI QYHKIyyJaac OypAsx
6a 9HIXYY OryyJaJj 3Ar3sp GYHKIYYAbIH TyxXau
TOBY OWJICOJITHIT 6rHe. XapyH WYY [3JT3P3HIYH,
HAapUHBYMJICAH M3J33JUIMUT aBaxX XYC3JATIU 060J

reonopTajblH apxXUBT XaArajarAcaH TrapblH
aBJIATBIT TaTAX Y33K 6OJIHO.

BypTraua

[eonopTans X3parjard eepuiree  OGypTrax

axuyaraatad. WM OypTrYY/ISXUHAT XYCCIH
IIMH3 X3P3IJI3rY T'eONOPTalblH 3XJI3X XYYAACHBI
caHaJl 60JITOCOH I[3CT ©6PHUUH XYUUMHTIU HUMIUI
xadAr OO0JIOH aloyaryd Hyyl Yruir opyyJaax

maapgJsaratad. [aapanaratail  M3433//1dAMT
opyyJicaHaap CHUCTEM33C TaHbl OYpPTIIJIUHT
faTajsraaxkyyJax JUHKUUT TaHbl UMEeW Xasr pyy
niarasx 6a Ta TIPXYy JIMHKHUHH  Jaryy
X3P3TJIATYMHH OYPTraJiaa 6aTalraaxyyJiHa.
X3 He ofoo GaiftHa
X2n Hb 000 GaitHa (1]

X3 He 000 GaiHa

Xan Hb ogoo GaiHa

¥an He ogoo BaiHa

3ypar 8.1. 2: MoMo l'eonopTa/iblH 66puiiree
O6YPTIrax HYYP XyyAac

H3BTpax

H3BTpax 3pxss OGaTajraaxyyJscHbl Japaaraap
X3P3rJIard OYpTryy/Iax Y1 siBUaj OYpPTIrYYJICOH
MMeMJ XafAr, Hyyl, YIUMHr allUrJaH CUCTeMJ,
H3BT3pH3. YYHUH Japaaraap caB ra3pyyAblH
X3MJK33H/, TYXallH X3parJard siMap M3J33JLIANT
aB4Y 60JI0X apra 3aM O6yHy XaHJAaNT OYXUM A3J1r31
xaparjax 00JIHO. X3parJardy eepuiH COHUPXCOH
caB raszap 060J100 XaHZAJITBIH TYBIUHUHT
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COHTOHO. XapuH Cynep-AaMuH rax
WUTTIMKIITACIH aAMUH Hb TyXalH X3P3IJIar4uiiH
COHTOCOH CaB Tra3pblH X3MX33HJ, X3P3TJISTYUHH
XYCC3H 3PXUWT 36BILI6OP6X ICIXUUT IUKUAJAT.
Tercresn Hb XyBb X3p3rJIaryu/, 3eBLI66POr/CoH
3pXUHH TyXal M3/33J13J1 GyXUil aBTOMAT U-MeMJ
WiarasrgHs. lIMH3 X3parasrdMilH 3px HIBTPIX
Yy OKUJJIaraar — JaxyuH TYULATracaHUR

Aapaaraap UA3BXHUXKH3.

¥3Nn He ogoo GaiHa

X3n He 0foo GaiiHa

© 3u3 xacar waapgnararaii
X3n He 0foo GaiiHa

X3n He ogoo GaiiHa

Xan Hb of00 BaiiHa o=

3ypar 8.1.3: MoMo reonopTaJiZi H3BTP3X XyyAac

Yauppasiara
X3parjardy  eepuUHH  36BILIE6PerJICéH  3PX33C
XaMaap4 reonopTaJibIH Xapuagax LHOHXYY A

(annmMKeHIIHYYA, AaBXapryyj, 6yaryyA 60/10H
X3P3IJIAT4YUj)- bIT yAUPAJArblH UHTepdeicT

alllUrjax OoJIOMXKTOH. ANIUIMKEeHIIH IOHXBIT
X3P3IJIArd IIMH33p YYCraX, ©epu4sex, yCTrax
YHJIAJIUMAT TYHIITraK 60/1HO. [JaBXapryy/ OHXbIT
alluIJIaH TaspblH 3YPryyAbIT IIHHI3D YYCraX,
T3/AT33pUUT 3acBapJiaX, yCTraHa.

I e = L

Byx nporpammyya

|

Default Application

Kharaa Yeroo River Basin Atlas

3ypar 8.1.4: MoMo reonopTaJiblH yAupAJiarblH
xaparjax 6aigan

Bycasg WOHXyyJbII X3parJaryuj, OyJAryyauiH
yAUpAJara, T3AT33pUUH 3PXUUT 30XULyyJIaxas

aluriaHa.  JAra’sp  Xapwilax  OHXYYJbIT
amuriaax 30xXux 3pxudr Cymnep-AAMHH OJITOCOH
TOXUOJIJIOJIZ, JI X3P3TJIATUK/, XapUinax LOHXYY/

xaparjHa.

AnniMKeMIIHYYA,
AnmivkedIHyys ra3far 60J1 TOAOPXOM 6yc
HYTTyyZAajZ  3CB3J  TOJOPXOH C3ABYYI3A

XaHAyyJlaH XUHTJ3X raspblH 3ypryyAblH O6YpJaJ
IOM. ANMJIMKEHLIHYYAUNT OJIOH HUWUT allurJjax
OOJIOMXKTOM X3J1I63p33p 3CB3JT XYBb XYMYYC,
OY/TYY/ 30XUX 3PXUUH XYPI3H/, allMIIaX 60J10X
X3J163p33p Yycrax 6osiHo. TyyHY/I3H 3Arasp
ANMJIMKEUIIHYYAUNAT YYCrax, LIMHI3YJI3X,
XyynbapJax, yCTrax 6OJIOMKTOH.
ANNJIMKeHYYAUUH JKarcaaJThlH A33p 6adpJax
“Xalx” racaH Tasibap Hb aANMJIMKEHIIHJ TYpPraH
H3BTP3X 60JIOMXXUUT OJITOHO.

T'a3pbIH 3ypruiiH anmIMKeHIIH YYCraxX

+ Yycrax' TOBWIyypHIT alUIMIJIaH Ta3pblH
3yPruiiH anmanK3UIIHUHIT LIMH33P YYCraK 60JIHO.
ANNIMKIUIIHUUT YYCraxa HiaapjJiaratau
M3/J33/UIMAT OpyyJax TaBaH Xapwilax LOHX
Gaugar:

Xaparcnyy — XapaaxaH opuyynargaaryd  [laBxapra  3eBLISepnyy4

EpeHxui
Hap: MporpaMmeIH H3p Opyynax
TaknBap: MporpamMmelH HIM3NT TaANGaPEIr Opyynax
Xan: MporpaMMelH X3NWAT COHMoX
| —
ONOH HUAT! O
Ma3exT30A: O

3ypar 8.1.5: Ann/iMKeNIH J3X epOHXUN
TOXHUPToo

'EpeHXU#l TOXHProo' racdH Xapulax LOHXOHJ,
aNIIMKeNIIHUN H3p, TYYHUH TOJOPXOMJIOIT,
COHTOX X3JIHMM Tyxald M3J33JUIMHT OpyyJiHA.
TyyH4JI3H HUWTI/,
xaparfjiaxx 00J10X, MJIBXUTIN O6alx 3cax Tyxai
TOXUPYYJITBIT MEH XU GOJIHO.

ANIJIMKeHIIHUUT  OJIOH

8.1-2
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Eporoii [RECTUSWN apaaxar opuyynargaaryéi  fasxapra  3emweepnyya

Xaparcnyya

HOTOOH TOBMHYYA/X3P3TCAYYA Hb MPOFPaMM A33p BaiiHa X33 U3HXIP Hb Barixryit

3ypar 8.1.6: AnnMKeNIlH 13X X3p3rcJuiH
TOXUPTroo

'Xaparcayys'  Ta3C3H  Xapwianax — LOHXOHJ,
TOMPYYJIaX, MKWKUTPYYJI3X, X3BJIIX, TIMAIIJIIII
XUMX T3X  33par  amUIMKeHIINHJ — aXuwiaax

GYHKLYYABIT UAIBXUKYY/DK, UAIBXUTYH 600X
00/IHO. ANIJIMKEHLIHJ TaHUX TAMATYYA Hb

HOTOOH OHI'eT3M 00J1 MJ3BXUTIM OaMraar, xex
OHTOeTIM 60J1 UJIIBXUTYH 6alraar UATIIH3.

3ypar 8.1.7: AnnuKeHIHUN 3XJ/I3X LIOHX

‘OXJI3JT  LJOHXOH[,
TOMpYyy.Jiax

raspbiH
3ypar

3yprudiH  TeB,

TYBILUH, CYHTaJT  33p3T

X3PIrCAYYA aNMJIMKEHIIHUHT CyypuyyJaaxTau
33p3ruaH Galpllyyaarfax, T3Arasp Hb Xaparjax
60JIHO.

Biyx gamxapryya -2

3ypar 8.1.8: AnniMkeUHUN JaBXaprbIil
yAaapAax

'laBxapryya’ xapuinax LOHX Hb TYYHUH 3YYH
Taj1j, 6aiipsiax GOJIOMXKUT AAaBXapryyAbIr 6apyyH
TaJsIbIH anmJIuKeNIIHA YUpIX, OyyJrax
YHALNYYAUAT 60JIOMXKOOP  XaHraHa.
JlaBxaprolH Japaaulbll H/JA3BXUTIH ©6PUNIIK,
JaBXapryyApir  OyJar  GOJTOH  T3AT33pUMNT
6arraacaH IKH3 XaBTACHYYA YYCI3X GOJIHO.

XUUX

Eperni  XsparomyyA  xapaaxan opuyynardsaryin  Aasxapra EECHECCRNEY

3HA Ta XIPANICUMA, GYNNYYA 1Oy XAPX MEH 33 MPOTPAMMEIN 33CEX, YCTTax 6ONOXLIM YAMPASX 6OMHC, X3P38 Ta WHH3 NPOrpaum
YYCrax Gyii GOn Ta 36BUISEPEN SIEXBBCER SMHE Xalranax xapsTah

Admins fir ol ~ 4 Default Us 4
Users first v ANTaAH 8B...

Byip Hyyp

Bynras (Bu.

3ypar 8.1.9: AnnuKeiuH /13X 36BLI66PJINIH
TOXHUProo

'36BIIOOPJIYYA' XapUJLax [OHX Hb X3P3TrJ3ardyu/,
OyJaryys  TyXallH  anmJMKeHIIHUUr  xapax,
3acBapJiaX, yCTrax YHJAAJIUNAT XUIX 36BLIO6PJIUNAT
30XUIYYJAar.

I'a3pblH 3ypruir 30XMoH 6auryyJiax

Ypupanara  xapuiuax — LOHXOHJ, — Xaparjax,
€peHXMHW HaBUTaUMHH 3YyH TaJjj 6aipiax
“laBxapryyn’- L3CHHH TyCJIaM)XTal TIa3pblH

3yPryuir MIMHI33P YYCraX, 866pUieX, yCTrax, xapax,
TaTa)k aBax 00JIOMXKTOM.

JdaBxapra IIHHIIP YYCrax

JlaBxapra WWH33p YyCraxuiiH Tyaz '+ Yycrax'
TOBYIYyp [J33p JAapax xaparmai. [lun3asp
YYCI3C3H JiaBxapraZjaa H3p 6rcHeep JaBXaprbIr
aluraax YW/ sBI, H33TJAH3. YYHUHM JAapaaraap
X3P3rJard rasap3ydH M3J33JUIMUT  aryyJjax
BEKTOP 3CB3J pacTep palbIr TaTax opyyJaxjaaa
‘bpoy3ep’ TOBWIYYpBIT JAap, KOMITBIOTEP [J3X
TOXUpOX ¢alnaa coHroHo. 0Jo0oroop BeKTOp
ererfes1 6yxui meid daia, pacrep ereren
oyxuit reotudd XyJs33H 36BIIGEpErAEK Gaiiraa
60JIHO.

Layertype: Vector
Filesize: 0,00 MB
*shp: v
“shic v
“dbf: v

*prjs v

3ypar 8.1.10: /laBxaprblH epeHXHUM TOXUProo

[Japaaruiitn ‘Mera ererge s’ OyxXul Xapuinax
LLOHXOH/J, 3aimryin HraapjJaratan
ererJIYYAUUT TaTaXk aBaX XYCAJTHHT MJIT3INK
60J1HO. BOJIOMXXUT ererfe/iTal axuanax yen
TSAr33PT  xaMaapax HaaJ, 3axXxblH  4yxal
maapjjiaraTail M3/[33/133p XaHraJar.
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3ypar 8.1.11: /laBxaprblH MeTa ererjeJ

X3B 3arBapblH XfAHaH
X3P3rJdx

3acBapJIardvMmr

Banputyyscax
HapUHBYMJICAH
60JIOMXKTOH.

JaBxapryyiaz XxoB

©06pUIONTYY XUUT9X
Jypc Oypu#r eHre, 6preH,
TYHTAJIarMUJITBIH COHTOJITTONUI00p GalplIyyJIK,
©OPUIH XYCC3H X3B 3arBapbil YYCraXx OGOJIHO.
3ypryyAbIl  XYCCOH  X3MIXKIIraap  IpryyJax,
X3MJK33T JAaXUH 66pYWIK 60sHO. TyyHWISH X3B
3arBap, TaHUX TAMJTYY[3[ 4eJieeT true-type-
fonts (ttf) 6ywy 6oauT-Tepes-GoHT (6Td)-bIr
amuraax 60JIOMKXTOW 6a HIMIAAT QOHTYYIBIT 4
GalpIIyyJIK 60JIHO.

3arBapblH

Eporondt Meroaroraon [REIRYIN Soowoopnyva

Hap: Jlet apunr: Areas bigger than 5k

: . Toapyynra oneparop vira
area_km2 - > - =

= 3u03 wyrameir apArax

= 3u3 wyrawur apunrax

+of rule2 rapunr Areas smaller than Sk

3ypar 8.1.12: /laBxaprblH X3B 3arBapbir
TYHLITIIX

J3BHIUATIT QYHKLYYA,

dynkuyynblH Tyxad eMHe AypJaxk O6alicaHaac
rafHa 34rasp OYHKLYyZA Hb OpPOH 3ailH
ererfie/ITaM xsaubapxaH axutax 60J0x Gycaf,
OHIVIOTYYZABIT aryy/zgar. YHAC3H COHTOJTYY[AbIH
TaJlaapX TOBY TOAOPXOUJIONTHIT IHIXYY OTYY/I3J]
AypAcaH 60/HO. [IarapaHryi M3/[33/IJIMNT rapblH
apJlaraac aBy TaHUJILAX 60J0MKTOH.

AKJIBIT aYaaJliax, Xajrajaax

Tomopxoil acyypaiaTail xo0JI600TOH TeJI®BJI6COH
Oyx YHJIIJI33 XWX Jyycraxaapryd 60J1 aKJIbIH
SIBIAJ, TYHIITTICIH QXKJIBIT Xa/[rajax 60J0MKTOH.
YyHA anmaukeMmH [A3x OyXudl 1 UAIBXUTIU

TIMJAIJINYYA GarraHa. AXJIBIH LIaT OypT Hap
erd xajrajax 6a TYYHHUHI33 axJIbIH JapaaruiiH
miaTaH/, J[AaXWH avaasax Oyoy 6Gaipiyysiax
60JI0MXKTOH.

x

Last modification

Description Link to application state

3ypar 8.1.13: AxJIbIT a4aa/lJIaX, XaAramak 6y
Gangan

T3MA3r/13r93 XHMIX

X3parsard GoJIOBCPYYJDK AyyccaH TaspblH 3ypar
193p33  TOAOPXOH Talabap erex YyAHI3C
TOM/I3TJIAr33  3CB3JI  3yparJaln 33par
YANAAJUAT HAMXK 60JIHO. X3p3rJyard reomnopTa
[[3T, IIyraM, OJIOH OHIEI'T 33PTUHI WUHTEPAKTHUB
faiaaap 3ypX 60J0X 6a TYYHYJISH TEKCT
opyysnax O60JOMXKTOW. IArasp YHUAAJUUTI XUHX
SIBIIIAA 3/Ir33P TAMAAIJIAr33, 3yparjaiyyaaj eHre
erex, XaMK33T 66pYJIeX, TYHTaJIarKUJITBIT 3acax
33par YHJIJIYYAUHT COHTOX 60JIHO. XHUMCIH
TIMJATJIAT33HYY33 TyxalH HexleJ 6aiijanjgaa
HUUIYYJ3H X3JUNAA Y LIMHIYJIIX, ycTrax
60JIOMKTOH.

XUUX

C Atest

0% ‘
||

3ypar 8.1.14: I'a3pbIH 3ypar 33p TIM/AIIJIAr33
XUUX Hb

IlepMa/IMHK

[lepMa/IMHKUIH OYHKLYYABIT allWIJIaH Ta3pblH
3ypryyA [33p XUWTJCIH TOMpYyJaX, CyHrax,
WJPBXUTIM JaBxapra YYCrax 33par OYXui
yiagmes URL xa/163p3sp xajramk, UMenasap
Oycfialaa WArasx OOJOMNKTON. MMels xyJsasH
aBcaH X3ParJIard MJITI3TACIH JIMHKYYA 33D
Jlapaxa/i ra3pblH 3ypryyA aBToMaTaap HI33rax 6a
OMHe XUHWI[JCAH O6alicaH ToMpyyJaxX TYBLIHH,
CYHTIT X3B33p XaArajaricad GahHa. TyyHUJIsH

Gaiiraa  saBXapryys, TOMpyyJax  TYBLIHH, raspblH 3ypruiiH JaBxapryya MeH aJuJ HI3JTTIH
X3B33p 6alx 6a TyxallH 3ypryyzajZ, HIMIJT
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TalJ6apbIH
60JIOMKTOH.

IaapAJiararyirasp alumriax

s X! [o V«\Q
' Id Jo §

N ,
S T

3ypar 8.1.15: ['a3pbIH 3ypruiiH NeEpMaIuHK

X3BJ13X

['a3pbIH 3ypruir XyCcaH 3areapaap X3BJ3XK 600X
OJIOH TOOHBI KHWILI33, 3arBapyys Oaijar.
[eonopTanblH XyBbJ, OYXUU J TOPJIUHUH ra3pblH
3yprudr PDF ¢aitn x3/n63pT X6pBYY/I3H XIBJIIX
GOJIOMXXUHUT OYPAYY/ICIH. YT AMMKUTAN X3JI63PT
XOPBYYJICAH 6GapUMT OHUra3 IaacaH Xa3J063p33p
X3BJIIX 3CBIJI AMKUTAJ X3J163p33p Hb 4 allWIJIax
60JIOMXKTOM.

3ypar 8.1.16: X3B/13X VI SIBI]

X3B/I3X yed XyyAachll 60c00 6GOJIOH X3BT33
Galayiaap X3BJ3X YHAA3J, (GOpPMaTBIT COHIOX
maap/uaratail. TyyH4YJIaH 3ypruiiH HATTPaJbIH
X3MXKI3r COHIOX, 3ypruiiH MacmTtab, TaHUX
TIMJATr 33pTUHr 6artaax yryul 3caxuir muiasx
X3P3TrT3H 60JTHO.

Ba6 3ypariaasiH yiwryuiarad (B3Y)-r typ
XyraunaaHs, COHrox

['azap3yiiH ererzeJ M3/93T MX3BYJISH
CTaHJapTYMUIArACaH B30 3yparyajiblH YHIIHIrII
(B3Y)-ra3sp pmamxkyysnaH 6osioBcpyyazgar. B3Y
r3/I3T Hb 66ep cepBepT GaipJsax 6yl rasapsyiH
M3/33/13/17;, H3BTP3X 3PXUHI OJITOXK, TOJOPXOU
3arBapeIr Jarak Mep/ex IapaMeTpyuJaricaH
HAT TOPJIMIH HOOUUHH 6aipiuyyaard 6ywoy URLs
oM. ['eonopTan pyy B3Y-nHuit xanrarumj, B3Y-
HUM [JaBXapryyApIl TYp OpyyJaxX 3C3X TaJjaap
JIaBJIaH acyyHa.

3ypar 8.1.17: B36 ra3pbiH 3ypruiH yHJI4UJIraar
allIUrJax yusa Bl

MeTa ereraeJ

MeTa ererjesl ragasr Gos “OrermyuiH Tyxau
ererges" oM [1]. UiiM TepsiuiiH MeTa ererieJ Hb
reo-ererJAJIMAT  TOAOPXOWJIOXOJ,  TyxaWabas
30XUOTYbIH TyXaH, TOJOBJIOJTHUHH CUCTEM, XYUHH
TereJIZiep 6aiaasl raxXuuI3H M3/I33JITUUT 0JIT0XO0/]
H3H YyxaJl oM.

ISO 19115 B rasap 3yHH M3J33JI3JI, T3Ar33PT
XOJI00TA0X YHIUYHJT3IT TOAOPXOUI0X CTAHJAPT
oM. ISO cTaHZapThIr 6YX3J1/J Hb aBY Y3B3J HUHT
400 opyrM MeTa ererAJuiH TaJbaphir XaMmapar
601 TyyHssc 20 opydM Hb  3alamryu
maapjJjiaraTad TajabapT Xamaapjar. OrerJJuiH
TepJieec IajaTraajaH sJraataid 20 Tanbap
faliraa y4yup XaMaapajsTal HITMHT Hb COHIOX
acyyiann xsa6ap UUAAI Gakixryi 6aiHa.
[IpakTuKaac xapaxaj 3aljamryd 6ersex MeTa
ererAJIMiH Taj6apblH TOO HIMII/3X TyCcaM MeTa
ererj/eep XaHrax, MeTa OrerAJMHr XxajAraaax
6osoMxk  Oyypu OGaipgar. Hitmaac MoMo
reonopTasblH MeTa OrerjJuiH  3alalryi
mraapjyiarataii Tajbapeir  Toor 14  GoJsrox
OyypyyJiaH, HIM3JT TajJb6apblH TOOT 6 OOJITOH
30XUIYYJICaH.

3aiiryi maapajiarata Tajadapyyn

Hap

XypaaHry#

Cs113B

JlaBy1laraaHbl OTHOO
BairyysnarbiH H3p
'ypaMxHBI HAp
[lyyaaHTuiH KOA,

XoT

Yac

XapuylcaH XYHUH Hap
Xapuy1caH XyYHUH U-Men
Xyranaa CyHTaJIT - 3XJI3X
Xyraraa CyHIaJT - Tercex
Tenesnent

O 0 Nk W=

_ e
=2

=R
B W

81-5

HuliTancan ornoo: 2017.09.26. XBHI'Y-b1H BosioBcpou, Cypanraans! flam canxyyxyysaB (Tecauitn gyraap 033W016DN)



HamauT Tanéapyya

1. dopmMmar

2. Xsi3raapJiaat

3. OnJ1aliH Heel]

4. OreraJMiH 3X YYCB3p

5. X9BJI3H HUUTAJICIH OYTIIYY/,

6. BauryyJ/iiarbla [axuM xyyac
3ailimryit  maapjgjiaratTaid MeTa  ererjeJ

X3J163 P33P YYCTaaryh 60J1 ereraJuur reonopTasi
avaaJuiax yeJl ererfiesl XaJrajaraax 60JIOMKIYH.
AnnyMKeWIHy ererjes [33p aXu/jax SBLAJ
acyyJaTblH [JlaBXaprblH 6apyyH Tasj JAapaxaf
6MHe Hb OpyyJicaH MeTa ererjejs HIBTP3IX
3PXHUUT OJITOHO.

htp: /A gb-berlin de

Name: jirgen Hofmann

3ypar 8.1.18: MeTa ererJiuiiH Xu1133

BapuMT OUYru¥iH
cucteM (BBY(C)

yAMPAJIarbIH

Opunna

[onblH caB TraspeIl MEHEXMEHTUWUT XUHX3[,
MeHeXXMeHTHHH TeJIeBJIeres, aprayujicaH 3aaBap,
OUYUr OGapUMTBIH ypbAUWICAH XYBUJIOAPYYH,
WJITT3JI 33P3T HUJI33J, TOOHBI GApUMT OHUUTYYA
maapasaratad. TsAr3sp Hb HMX3BUYJIIH TEKCT,
3ypar, XyCH3I'T, rpadUK, ra3pblH 3ypraac 6YpAaar.
JArasp 6apuMT OUUTHHTI TYBIITYH OJDK aBax,
yAUPJaH 30XULyyJaxX YYAH33¢c MoMo reonopTasj
PDF ¢aiin xan63apt cyypuicadn bapumMT 6U4ruitH
yaupaaareiH cucteMm (BBYC)-uiir opyy/mk erceH.
JanrapaHryl Tainbap erexej TeKCT, 3ypar,
rpaduK 33prUUT GOJIOBCPYY/DK O6YH alb 4 GUYUT
6apuMTbiH Qaitabir PDF  dalinbiH  x3163pT
XOPBYYJI3H, YT X6pBYYJC3H ¢aisaa bapumr
OUUYrMHAH yAUpAJarblH  CUCTeMJ, 6Galpliyy/nk
6osiHO. Tapxyy 6GapuMT OWYTHUAH YAUP/JIArblH
CUCTEM Hb T3HJ GalpulyyJaricaH OJIOH TOOHBI
PDF ¢aitnaac 6ypacan PDF 6uyur 6apuMT racaH
H3TJIC3H X3/163p33p XaArajaarfHa. ['sB4 sH3 Hb

PDF GUYHWT GapUMTBIT AT YPraJIKUI ITHAHIYHUIIK
GOJIHO T3C3H yr OUII oM. BapuMT OUYTHHH
yAUPAJIarelH CHCTEMUMH Tyxall TOBY Tal16aphIr
Jloop eryyJicaH 6osiHO. XapuH [J3Jr3P3HIYH
M3/I33JUTMUAT rapblH aBJjaraac y33X 60JI0MXXTOM.

Bapumr OUUYTUIH yAUpAJaarbiH
CHCTEMUIH X3PITCAYYZ,
Bapumt OUYTHUHH yAUpAJIAarblH cucrem/,

HIBTPIX/133 allJINKeHIIHUH 6apyyH A33[ GyJIaH/
barpsiax "DMS" 6ywy “BBYC” ToBunyyp [A33p
JlapHa.

o] apax (admin)

3ypar 8.1.19: bapuMT GUYTUIH yAupAJIarbiH
CUCTEeM/, HIBTP3X Hb

ToBusyypeIr JapcaHbl Jgapaaraap OJlOOTUMH
f6aliraa OUYUT OAPUMTYYZAbIT XapyyJcaH LIMHI
LJOHX HI93TAH3. BUuur 6apuMT 6YpPT TYYHUHT H33X
3CB3J yCTrax TI3C3H YUILJIUUT XUHWX 3aMaap
amuraax 6osoMmxToi. ‘LlIMHI3P GUYUT GAPUMT
yycrax’ Oymwoy ‘Create new document’ ToBYHiir
JapaxaZ, IIMH33p OWYUr 6GapuMT  YyCrax
60JIOMKTOM 60JI0X 6a X3p3rJaryup OUYUr
6apUMTa, HIp 6TeXUNT CaHyYJIHA.

BapuMT 61uryya x

Kharaa Yerco River Basin Atlas

COHrocom BapumT Burir ke LLis3 BapuwT Giadiar yyerax Comrocon Gapumr Buurwir

3ypar 8.1.20: BapuMmMT OuUYruilH Tanb6apbIH
xaparjax 6aigan

Buuur 6apuMTBIH MO/ I3CUUT Aap:K MIUH3 GUYUT
GapUMTBIH OYTIMHT XsA/I6apXaH 6aNTyy/nK G60JIHO.
Jlapaax VHJIAJAYYAUHAT XUHAX OOJIOMXK OYXUH
aryyJira 4ac H33r/[3H3:
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e IlluH3 XaBTaC HIM3IX

e [lIuH3 dailn HIMIX

e XaBTacCHbI H3p 66PYIOX
e  XaBTachIT yCTTax

Document tree

Kharaa Yeroo River Basin Atlas

& = Kharaa Yeroo River Basin Atlas
& [ 1 General River Basin Characteristics

_j Location of Kharaa Yeroo Rive

- Basin within the Selenge River

_j Location of Kharaa Yeroo Rive

- Basin within the Selenge River

[ Administration - Map
[ Elevation - Map
_j Satellite Image - Map

& [= 2 Water Resources

[ stream Network - Map

[ 4 Land Use and Land Cover
= 5Water Use, Water Balance and Wastewater Treatment

@ [= 6 Environmental Monitoring

— . Add new folder
[ Environmental Manitor

- ) Add new document
[~ 7 Changing environment

Rename folder

= 8 Legal Framework, Institut d Planned Deve

o ) ~ Delete folder
[~ 9 Kharaa Yeroo River Basin

= 10 Appendix

3ypar 8.1.21: buyur 6apUMTBIH MOJ LOHXHBI
aryyJra gac

BapuMT 6UUYrMiH OYTIUIT YYCT3C3HUH Jlapaaraap
J XWUYHI3H 4 Xxyyzac Oyxuil PDF daitnyyaeir
baipiuyysax 60J0MKTOM 6oJsiHO. Bakpuyysican
6UYUr 6apUMT OYXUM TanbapT Jgapaax aryyJra
113C XaparjHa:

e  dailbIH HAp BEPUIOX
e PDF 6uuur 6apuMThII XaBcaprax/JaxuH
Gaiplyysiax

e  QailsnbIr ycTrax.
JHA93C y33x37 PDF dailinyyasir HIrTr3H MIUHI3P
6apUMT OWYUT YYCT3X Hb Xsa6ap M. JArasp
OMYUT OGAPUMTYYABIT OUYUT OGAPUMTHBI MOJ,
L3CHUN XaMTUWH [33[ X3C3rT jgapxK Har PDF
daitn 60JroH HUMIYY/IK 60JTHO.

X3parj3rymiii 3pXvuMH yaupJjiara

TeBsepceH M3/I33JUIUH YAUPAJIATbIH
CUCTEeMHMMH  TyxXalh  aB4  y33X3J  IHIXYY
M3/33/UITMAH CaH Hb HYYIbIH 33p3rJ3JITIH

M3/133/UIMUAT 6artaacaH 6aix y4up XaparardyuiH

H3BTP3X 3PXUAH TOAOPXOH OGYTHHUHT OUH OOJITOXK
OrCOH.

WM M323/1IIMAH CaH/J| LIMH33D YYCrIX, YHIIUX,
MUHIYWI3X, ycrrax  (YYIY)  yiagiayyauir
syiraaTall TYMUATr3X X3PATJIATYMMH 1aTasIcaH
3pXUMH 30XUOH OaAUTYyJaJThII X3P3MKYYJICIH.
Yunpayyznan X3parJary, ANIJIAKEeNIIH,
ANIUIMKENINH J3X X3P3TCAYYA, ererfes M3733,
YHJIYUIIT33 33par 6arraHa.

CucreM azxui1ax yypar

X3parJIarduiH 3PXUUT OyypyyJaH Xs3raapJacaH
falasiaap CHUCTEMJ aXW/JIaX Japaax 5 yypruur
TOZ0PXOUJICOH:

1. Cynep-AamMun - Cucremp YYIIY
YHAANYYAUNAT XUMX 3PXTIU.

2. Japa-AamMuH - Tozopxoill GY/AryyaAsA
YVIIY yUapaayyauur XMux spxTau.

3. PepakTop - Tomopxod OyIryyzAsz

eepuilH ererjes, M3433HA YYIIY
YHAANYYAUNAT XUUX 3PXTIU.

4, Xaparsard - Topopxo# 6yaAryyz Asx
ererzieJ, M3/33T 36BX6H VHIIUX
3PXT3N.

5. OJIOH HMHT ‘OsloH HUHT T3X
aAHTWJIAJIbIH  aNIJIMKEHIIH 60J100/
erer/ieJi, M3/j33r yHIIUX 3PXTIH.

CucteMA aXW/JIax YYPrUMH XYpasHJ Japaax
YHALNYYAUNT TYHRLBTIOX 60JI0MKTOM:

Cynep-AaMUH

e JIaa-ApMunHaap X3HHUUT COHTI'0X
36BILOOPJUMNUT 6THe (TOAOpPXOH OYJIruitH
Jaa-agMUH 60JI0X00p 36BILE6PeJT Xycd
Cynep-afMUH pyy WJTr33C3H HUMEUJUUT
XYJ33H aB4, YAUPAJArblH HHTepdelcy
QKUJJIAX 30XHUX IOPXUHT TOAOPXOMIK
erHe).

e ANIIMKeNUIHYYJ YYCT9H3.

e Orerges, M3433 00JIOH
CUCTEM/| H3TTI9H3.

CEpPBUCUUT

e OrergeJsi, M3/33, CEpPBUCUWI allWrJax
3pXUUT GaTanraaxyyJ/Ha.

e ANMIMKEHWIUHUWT  allUIrJaX  JPXMUUT
faTajiraaxyyJiHa.
Haa-AaMuH

e Cynep-AIMHHBI OJITOCOH 36BILE6PJUNH
XYpa3HJ,  J3A-aAMUH  Jlapaax  YuWJa
aXuJaraar siByyJiax 60J0MXTOH.

e X3HUHUTI pENaKTOpPOOp AKUJLIYYJIaXbIT
WUUABIpasH3.  Togopxoit OYJITMIH
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pefakTop 60J10X00p 36BLIESpe] Xycd
J3J-aIMUH PYy WJr33C3H UMENJUUT
XYJ33H aB4, YAUPAJArblH HHTepdekcy
WKUJJIaX 30XUMX 3PXUUT TOLOPXOMIK
erHe.

e ANMJIMKeNLIHYYZA YYCT3H3.

e Orerges, M3/33 0O0JIOH
CUCTEeM/| H3TTI3H3.

e Orerges, M3/|33, CEPBUCHUWI allIMIJIax
3PXUUT GaTaNTraaXKyy/IHa.

CEpBUCUIT

e ANIJIMKeHIIHUUT
GaTajiraaxyyJiHa.

alMrjax  3pXUUr

e  Bysaryyauir yycrax, TyXallH OYJITYYZA3[
X3PATJI3TYAUUT HIMIX X3PITTIU.

PepakTop

e 36BX6H 66pHIH OyJar 19X
ANIMJIMKEUIIHYYAUNAT A3/-aIMHUHBlI 30XUX
36BIII66POJITINUT33P 66PUJIOHS.

e Orerges, M333 G6OJOH CEPBUCHHT
CHCTEM/J, H3TTT3H3.
e OepuilH ererjie, M>3/[33, CEPBUCHUUIT

aIlIUTJIaxX IPXUUAT GaTaIraaXyyJiHa.

X9parjary

e OepuilH XYJ/I33H 36BLIEOPOTCOH OGY/IrT

anmJIMKeHIIIH, ererae M3/133,
YHJYMITIST YHIIMX 3PX33p allUIJIaX
6OJIOMIKTOHM.

0J10H HUHT

e OJioH HUHTI] rax TOJOTIOJITON

aANIJINKEeHIIH, erer/ieJ M3/133,
YHJYMUITIST YHIIMX 3PX33p allUIJIaxX
60JIOMXKTOM.

Byaryya

X3m3H Oysartai Gadxeir Cynep-AamuH, /[34-
AxMuHyyz J TOJOPXOMJIHO. Ofo00ruiH
yYcrargaaj 6airaa 6ysryy/Z Hb MOHT0JI OpHBI CaB
ra3pyyzaj YHA3CA3rAc3H 60JiHO (Bairasb opyHbI
M3/133/UIMAH CaHTUHH x31T3c, YIIYOCMX 2014):

e AsTaliH eBep roBb

e Byiip Hyyp-Xasix

e Dbyuran

e BeennaraaH Hyyp-Baiigpar
e Tan6a-Bem-/101004bIH FOBb
e JlanrapmepeH

e Epee

e MUnap

e  Mb3H3HUIH Tan

e OHru

e OHoOH

e Opor nyyp-Ty#
e OpxoH

e  (CaJyiaHrs MBpPEH
e Taan

e Tyyn

e VYBCHyyp-Tac

e Vi3

e YMap/ rOBUUH I'yB33T-XaJXbIH
e XaHyH

e Xap Hyyp-XoBj,
e Xapaa

e XspJssH

e Xsdprac Hyyp-3aBxaH

e  XylcuiiH roBb-Llanar Hyyp
e  XeBcreJs Hyyp-3r

e Yynayyr

o [Mumxap

e Yenuy-bogoHu

Xaparsary 60si0H Cynep-AAMUHTall Xapuianax
Xapuinaa Hb OYPTr3JIMHH CHUCTEM33C HJTI3TAIX
aBTOMAaT HMM3WJ33p JaM)XMH fBarjgHa. AHXJard
OYpTrajsl XUWUTACIHI3P XIPAIJIATY3dC 66pUlH
OBOT, H3p, YTaCHbl Jyraap 33par 3apuUM HOM3JT
M3/33JUIMUT WIT33XUUT XycA3r. YYHUN Aapaaraap
X3P3rJIard 66pUHH aXKUJJIaXbIT 30PbXK OyH OYJI3rT
30XUX IPXUUT XYC3IX 6OJIOMMKTOM OOJIHO.

XapaaxaH opuyyaarAaaryii

Bynar Bag-apman PegakTop Xaparnaru
Default User Group

CanzHra MepeH (Selenge)
XeBCren Hyyp-3r (Khovsgol...
LWinuxap (Shishkhed)
[Aanrapmepen (Delgermbrd,
Wa2p (ider)

UynyyT (Chuluut)

Xawyi (Khanui)

Opxow (Orkhon)

Tyya (Tuul)

Xapaa (Kharaa)

Epea (Yerdd)

OroH (Onon)

¥ (Ulz)

XapsH (Kherlen)

3ypar 8.1.22: By/J3rT axXwjiax 30XUX IPXMIIr
Xyc4 6yu 6aigast

'Xaarasax' TOBYMHUT JapcHBI Aapaaraap 6yJruiH
Jaa-AfMUHA — TyXalH XYCOJITUHT 36BIIEepex
3CB3JI LyIJIaX 3C3X TyXadh acyyJaT OYXuH HMINJI
WJIT33rAH3. UIrascaH XYC3JTUNUT 36BIIEOPCOHUN
Jlapaaraap XycaJT MWJT33C3H X3P3IVIard pyy
66pUJIeITYYAUNH Tasaapx J3JIT3P3HTYH
M3/33J13J1 GYXMH MMeNJ aBTOMaTaap WJr33TAHI.
“HaBTpax”- YUAAJMMNUT JaXUH XUUCHUH Japaaraap
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XYCC3H 06pUIJITYYA XUUrJ3X 60J0MKTON 60K, AmuriiacaH MaTepuaJl

TyXalH OYJ/I3T 39X QYHKLYYA, ereraes M3/33HJ

H3BTP3X 3PX33p XaHrarJHa. [1] Environmental Database Division, IRIMHE
(2014): River basin map. Available at:
http://www.eic.mn:8080/geonetwork/srv/eng
/metadata.show?id=106n (H38m3pcaH 02HOO:
2016.04.16).
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Xapaa - Epee rosibiH caB ra3psiH atyiac - Kharaa - Yer6o River Basin Atlas

8.1 MoMo Geoportal

Authors:

H. Paulsen & U. Rothstein

Introduction

Since the year 2006 the MoMo project, funded by
the German Ministry of Education and Research
(BMBF), has been collecting data in the Kha-
raa/Yerdo River Basin. In the second phase of the
project (2010 - 2013) a geoportal with a corre-
sponding database was established to collect and
manage all data in a central location and to pro-
vide necessary functionality when working with
spatial data.

The MoMo geoportal was devised in such a way
that an appropriately authorized administrator
can create any number of geoportal instances for
all of Mongolia without the need to program one
line of code. This feature allows geoportal in-
stances to be created for the numerous river ba-
sins present in Mongolia which are then available
for the individual river basin administrations that
can manage their data and corresponding river
basins with the functionality provided.

To enable the clean separation of data and man-
agement issues a simple but effective user and
rights concept was implemented.

T R B el
Fig. 8.1.1: MoMo geoportal login and registration
page

The Geoportal

The geoportal contains an abundance of function-
ality to which this document provides a brief in-
troduction. For more in-depth information please
consult the handbook that is part of the geoportal
documentation.

Registration

The geoportal is equipped with a user self-
registration mechanism. A new user wishing to
register needs to enter a valid e-mail address and
a secure password into the appropriate fields on
the start page of the geoportal. Once sent, the
system will email a confirmation link to the ad-
dress provided to confirm the identity of the user.

N =

¥

Enter e-mail and password to register.

- 4R F

x

Back to Log In ;‘4'*
g 3
Y o

Fig. 8.1.2: MoMo geoportal self-registration mask
Log-In

After confirmation the user can log in to the sys-
tem using the e-mail address and password pro-
vided during the registration process. At this point
river basins for which access can be re-quested
will be displayed to the user. The user then selects
the basin(s) of interest and level of access. The so-
called Super-Admin then decides whether the
requested rights for a certain river basin are
granted. Subsequently an automatic e-mail is sent
detailing the rights that were allocated to the in-
dividual user. The new user rights will become
effective after a renewed login.
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Sign into your account

|

© This field is required

,- \

Forgot Password ?

\ cr—

Fig. 8.1.3: MoMo geoportal login mask

Administration

Depending on the rights granted, the user will be
able to access the administration interface for the
different entities (applications, layers, groups and
users). Under Applications the user can create,
modify and delete map applications. Under Layers
individual maps can be created, configured and
deleted. Other tabs are reserved for the admin-
istration of groups, users and their rights. These
tabs are only visible if the corresponding rights
were granted by the Super-Admin.

?: k. ZOSg= oV = — o2

All applications

Fig. 8.1.4: MoMo geoportal administration view

Applications

Applications are a collection of maps dedicated to
a certain region or a specific thematic field. They
can be made available to the public or individu-
als/groups with appropriate rights. The applica-
tions can be created, modified, copied and deleted.
A search field above the list of applications pro-
vides quick access.

Create a map application

Using the ‘+ Create’ button a new map application
can be created. There are five tabs that accept
user input to define the application:

General Toaols Startview Layer Permissions

MName: Enter the name of the application*

Description: Enter an optional description of the applicatior

Language: Select the language of the application*
Public:

Active:

Fig. 8.1.5: General settings for an application

Through the ‘General settings’ tab the name, a
description and the language can be defined. Here
it is also possible to set the application to active
and publicly visible.

aflafi=zNecl>Jofol<Q Jofofo)

Fig. 8.1.6: Tool settings for an application

In the ‘Tools’ tab the functionalities available in
the application like zoom-in, zoom-out, print,
annotation etc., can be activated or deactivated.
Icons marked in green are activated in the appli-
cation while the ones in blue are deactivated.

Fig. 8.1.7: Start view for an application
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In the ‘Startview’ tab the center of the map, the
zoom-level and the map extent, with which the
application is initially loaded, are defined.

Fig. 8.1.8: Managing layers for an application

The ‘Layers’ tab allows layers to be dragged and
dropped from the available layers on the left into
the application on the right. One can interactively
change the layer order and create new folders to
group the layers in the tree.

General  Tooks  Startvew  Layer [IEEIRIEIERES

Eynras (B

Fig. 8.1.9: Setting permissions for an application

The ‘Permissions’ tab manages which users and
groups are allowed to see, edit and delete the
application in question.

Manage maps

Under the administration tab in the general navi-
gation on the left termed ‘Layers’ maps can be
created, modified, deleted, viewed and down-
loaded.

Create a layer

To create a layer one needs to click on the ‘+ Cre-
ate’ button. A dialogue opens in which a name for
the layer to be created is entered. The user can
then choose to upload a vector or raster file con-
taining the geodata by clicking the ‘Browse’ but-
ton and selecting the appropriate file on their
computer. Currently shape-files with vector data
and GeoTIFFs with raster data are accepted.

Layertype: Vecior
Filesize: 0,00 MB
*.shg: v
*ahic v
bt

~prj: v

Fig. 8.1.10: General layer settings

In the next ‘Metadata’ tab mandatory data re-
garding the data being uploaded is requested. This
serves the purpose of having at least the essential
information regarding the data available when
working with it.

Fig. 8.1.11: Metadata for the layer

Using the style editor

The uploaded layers can be elaborately styled.
Next to stroke color, stroke width and transparen-
cy individual images can be uploaded and used to
create custom fill styles for polygons. The images
can be rotated and resized to create any desired
effect. Free true-type-fonts (ttf) are available to be
used in the styles and labels and additional fonts
can be uploaded.

Mo e Tite:

Fig. 8.1.12: Styling the layer

8.1-3

Status: 2017.09.26. Funded by the German Ministry of Education and Research (BMBF project No. 033W016DN)



Advanced Functionalities

Next to the functionalities already mentioned the
geoportal has a range of other features to make
working with spatial data easy. A short descrip-
tion of the main options available is provided. For
further details the handbook should be consulted.

Save and load work states

Since not all tasks related to a specific problem
can be finished in one session there is the possibil-
ity to save work states. This encompasses all ac-
tive layers, zoom levels, annotations etc. in an
application. Each work state is given an individual
title so that it can be loaded again at a later stage.

X

Fig. 8.1.13: Saving and loading work states

Annotations

When using printed maps in a discussion it is
customary to add sketches or drawings to illus-
trate certain issues. In the geoportal the user can
also draw points, lines and polygons inter-actively
as well as add text. At the same time the appear-
ance, i.e. color, stroke width, transparency etc. can
be chosen. Annotations can be changed and delet-
ed at any time to correspond to the state of the
discussion.

Ogo

Fig. 8.1.14: Annotations on a map

Permalink

The permalink functionality saves all map specific
elements like zoom level, map extent, active layers
etc. in a URL that can be sent to others via e-mail.
When the recipient clicks on the link provided the
map automatically opens at the right extent and

zoom level, and with all relevant map layers
switched on so that map states can be shared
without the need for lengthy explanations.

¢ VDAY Y Y YE

) = &‘A >' L \_/; 3 5T
Fig. 8.1.15: Permalink of a map

Printing

There are a number of instances in which it is
desirable to print a map. The geoportal has a
powerful printing engine that allows printing all
map content into a PDF. This digital document can
then be sent to a printer or used in any other digi-
tal context.
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Fig. 8.1.16: The print dialogue

The orientation of the template can be chosen as
well as the output format. Next to some attributes
the resolution of the printout can be determined
and the decision made whether a scale bar, a
north-arrow and/or a legend should be integrat-
ed.

Temporarily add a Web Map Service
(WMS)

Geodata is often made available through
standardized web mapping services (WMS). WMS
are parametrized uniform resource locators
(URLs) that follow a certain pattern and grant
access to geodata residing on another server. The
geoportal has a frontend to query WMS providers
and to insert WMS layers, albeit temporarily, into
the geoportal.
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Fig. 8.1.17: The WMS dialogue

Metadata

Metadata is “data that provides information about
other data”. Such metadata is also essential for
describing geodata in order to provide infor-
mation about the author, the projection system,
the validity and the like.

ISO 19115 is a standard for describing geo-
graphic information and related services. The full
extent of the ISO standard provides about 400
metadata fields while only about 20 are mandato-
ry. Depending on the type of data the 20 obligato-
ry fields differ, so there is no easy solution to the
problem of choosing the relevant ones. Practice
has shown that the readiness to provide and
maintain metadata decreases with an increasing
number of metadata fields to be filled. With this in
mind, metadata in the context of the MoMo geo-
portal was reduced to 14 metadata fields that are
mandatory and 6 optional metadata fields.

Mandatory fields
1. Title
2. Abstract
3. Topic
4. Reference date
5. Organization name
6. Street and number
7. Postal code
8. City
9. Country
10. Name of person responsible
11. E-mail of person responsible
12. Time extent - start
13. Time extent - end
14. Projection

Optional fields

Format

Limitations

Online resource

Data source
Publications
Organization website

o Uk W

When uploading data to the geoportal the data
cannot be saved if the mandatory metadata has
not been provided. When working with data in the
application a right click on the layer in question
will grant access to the metadata previously en-
tered.

Fig. 8.1.18: Metadata example

Document Management System
(DMS)

Introduction

When managing river basins a number of docu-
ments like management plans, guidelines, drafts,
presentations etc. are necessary. They normally
consist of texts, images, tables, graphs and maps.
To facilitate easy access and management of these
documents it was decided to provide a Document
Management System (DMS) in the MoMo geopor-
tal based on Portable Document Files (PDF). This
means that the normal working environment used
for creating texts, images, graphs etc. can be uti-
lized and only the resulting PDF gets uploaded to
the Document Management System where one
comprehensive PDF document is created from the
uploaded single PDFs for further use. It goes with-
out saying that the content of this resulting PDF
document can be updated at any time. Following
is a short introduction to the capabilities of the
Document Management System. For in-depth
information please consult the handbook.
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Document Management System capabili-
ties

The Document Management System is accessible
via the ‘DMS’-button located in the top right hand
corner of the application.

=) Logout (admin)

=

DMS

Fig. 8.1.19 Access to the Document Manage-
ment System

A new window opens displaying the currently
existing documents. A document is selected by
clicking on it with the option of then opening or
deleting it. A click on the ‘Create new document’
button will generate a new document prompting
the user for a title.

Kharaa Yeroo River Basin Atlas

Create new decument

Fig. 8.1.20: Document overview

The structure of the new document can easily be
established by right-clicking on the initial node in
the document tree. A context menu opens in
which the following actions are possible:

e add new folder

e add new document

e rename folder

e delete folder
As soon as the structure of the document is estab-
lished PDF documents with any number of pages
can be uploaded. For uploaded documents the
context menu reads:

e rename document
e attach/replace PDF document
e delete document.

It is easy to see that very elaborate documents can
be created out of individual PDF files. They are
joined into one PDF file by clicking on the topmost
node in the document hierarchy.

Kharaa Yeroo River Basin Atlas

Document tree

@ [ Kharaa Yeroo River Basin Atlas

& [ 1 General River Basin Characteristics
7 Location of Kharaa Yeroo River Basin within the Selenge River
] Location of Kharaa Yeroo River Basin within the Selenge River

] Administration - Map
[ Elevation - Map
] Satellite Image - Map
& B 2 Water Resources

™ Stream Network - Map

= 4 Land Use and Land Cover
= 5 Water Use, Water Balance and Wastewater Treatment

& [ 6 Environmental Monitoring

0y Add new folder
] Environmental Monitor

g Add new document
> 7 Changing environment

| Rename folder

E
= 8 Legal Framework, Institut d Planned Deve
e

o A P Delete folder
» 9 Kharaa Yeroo River Basin

= 10 Appendix

Fig. 8.1.21: Context menu in the document tree

User rights management

When dealing with a centralized data manage-
ment system that potentially also contains sensi-
tive data it is essential that a clear structure for
access permissions exists.

For this reason a hierarchical user rights man-
agement was implemented that distinguishes
between the abilities to create, read, update and
delete (CRUD) entities. Entities are users, applica-
tions, tools in applications, data and services.

Roles

The following five roles, with rights declining in
descending order, are available in the system:

1. Super-Admin - this person has all
CRUD-rights for all entities

2. Sub-Admin - this person has CRUD-
rights for the assigned group(s)

3. Editor - this person has CRUD-rights
for their own data in the assigned

group(s)
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4, User - this person only has read-
access to data in the assigned
group(s)

5. Public - any person has read access
to applications and data set to ‘public’

The following actions can be performed by the
individual roles:

Super-Admin

e (Can determine who becomes Sub-Admin
(when somebody requests to become
Sub-Admin in a certain group the Super-
Admin gets an e-mail and then assigns
appropriate rights in the administration
interface)

e (Can create applications

e C(Can integrate data and services into the
system

e (Can assign rights to data and services

e (Can assign rights to applications

Sub-Admin

e Can perform the following actions only
for the groups in which she was granted
the role of Sub-Admin by the Super-
Admin

e Determines who becomes editor. When
somebody requests to be editor in the
group for which the Sub-Admin is duly
authorized (see above) the Sub-Admin
gets an e-mail and can then assign appro-
priate rights in the administration inter-
face

e (Can create applications

e C(Can integrate data and services into the
system

e (Can assign rights to data and services

e (Can assign rights to applications

e C(Can create groups and add users to this

group

e Can change applications only in his group
if duly authorized by the Sub-Admin

e C(Can integrate data and services into the
system

e Can grant rights to his data and his ser-
vices

User

e Has read-access to applications, data and
services in the assigned group

Public

e Has read access to applications, data and
services set to ‘public’

Groups

The Super-Admin and the Sub-Admins are able to
define any number of groups. Currently existing
groups are based on the river basins of Mongolia

[1]:

e Auraiid eBep rosb (Altain 6vor govi)
e  Byiip Hyyp-Xasx (Buir lake - Khalkh)
e Bysran (Bulgan)

e DBeennaraan Hyyp-bBahapar (Boont-
sagaan lake-Baidrag)
o Tlanba-Oem-JlosoogbiH  roBb (Galba-

O6sh-Doloodyn govi)

e JlsanrapmepeH (Delgermoron)

e Epee (Yeroo)

e Upap (Ider)

e  Mbau3HuH Taa (Menengiin tal)

e Onru (Ongi)

e OHoH (Onon)

e Opor Hyyp-Tyi (Orog lake-Tiii)

e OpxoH (Orkhon)

e (Coasanra mepeH (Selenge)

e Taarn (Taats)

e Tyyu (Tuul)

e  ¥YBc Hyyp-Tac (Uvs lake-Tes)

e Vi3 (Ulz)

e Ymapn roBudH ryBaaT-XaixblH (Umard
goviin guveet-Khalkhyn)

e Xanyi (Khanui)

e Xap nyyp-Xoz (Khar nuur-Khovd)

e Xapaa (Kharaa)

e  XspusaH (Kherlen)

e Xaprac Hyyp-3aBxan (Khyargas lake-
Zavkhan)

e XyicuiiH roBb-lausr Hyyp (Khiiisiin
govi-Tsetseg lake)

e  XeBcreJ Hyyp-3r (Khovsgol lake-Eg)

e Yyayyt (Chuluut)

o IMumxag (Shishkhed)

e Yenu-Bogonu (Uyench-Bodonch)

The communication between users and the Super-
Admin takes place via automatic e-mails sent by
the registration system. After the initial
registration the user is asked to provide some
further information like their first and last name
as well as a phone number. They can then request
a certain role in the group they want to join.
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Fig. 8.1.22: Requesting a role in a group

8.1-8

After clicking the ‘Save’ button an e-mail is sent to
the Sub-Admin of the group in question so that
they can decide whether to grant or reject this
request. When the request has been granted an e-
mail detailing the changes will be automatically
sent to the user making the request. After a re-
newed login the changes take effect and access to
functionalities and data belonging to the group
are provided.

References
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9.1 MOHro0J1 OpHBI YCHBI 604J10T0, XYYJIb 3PX 3YMH

OpYHH

30xvoryuu;

K. K. Poapuryes ae ®paHiucKo,
H. Jom6poBckMii & JI. ApuyHaa

Opuua

MoHros yjc 1990 oHooc 3ax 333JIMHH 3JUKH
3acartT WMWJ/DKH)K 3X3JICAH Yeac 3XJI3H YJIC Tep,
3JMWH 3acar, HUWraM-6airajib OpPYHbI OJIOH
©6pUIBJTYY/ rapy 3x3J1C3H. balraJiuiiH HeelIMHH
Gasiarrai X0JI600TOUT00D HUJI33/ATYH
©6epUIBJITYY], OMK 6OJDK, Tyxala6an yya yypxalH
casbapblH XypAalTall XerKuJ, XOTKUIIT, MaJl ax
axyi, ycajraaTail rasap TapuhaJlaHTMHH TaJsbail
OPTeXKUH TI/DK Oadraaraac axyuH yC X3parJyas
yJlaM OYp HIM3I[[3K, OUT'YH OGOJICOH OWH TasbaiH
X3MXK33 ecceep 6akHa.

JArssp eepwIeNTYyy[ Hb yyp aMbCrajiblH
©6pUJIBJITTIN 33P3TL3H YC X3P3rJI33H/, TaBbX Oy
XSHAJIT AyTMar, allurjaX 00JI0X YCHbI HOOIUHH
X3MXK33 TOJ0PXOUTYH baiiraaraac YCHBI
6OXUPJ0JI, YC X3P3IJ33 TOTTMOJ ©CeX, ycTau
xaMaapaJjaTall sH3 OypuUHH 3epuJiyyA rapax
33prasp ycaH OpPYHbI XyBbJ, XY4YTIH HOJIOOJJIUWT
y3YyJix 6aiiraa rom [2].

JH3XYY OY/IaTT 6UA GYX3H MOHIOJ OPHBI XyBbJ
YCHbl ~MEHEeXMEeHTHUHUI X3PX3H  30XHULyyJaX,
aluraax XyyJb 3pX 3YHH YHAC3H OYpaJZdaXyyH
X3CTYYAUHT Tal16ap/iaxbIr 30pUB.

Opmoo  xuidraak  Galraa yCHbBI  OOJJIOTBIH
LI H3YJI3JT
J23p  pmypbAcaH  3Ar33p  yCHBI  XYHAP3J

09pXII33J193C YYA3H MoHroa yJcblH 3acruiiH
rasap yCHbI XyyJb 3pX 3YWH XYP33HMUH Tasaapx
K OYP3H 6OJIJIOTBIH IUHIYJISJIUUT XUHCIH. 1992
oHA, 6GaTascaH MoHros yJscblH YHJC3H XYYJbJ
GaliraiMiH HeeLUUI XxaMmraajax IllaapjjaraTtai
Tyxall 3aaiThIr opyy/acaH 6a 1995 onj 6aTJyiaH
rapracad baiirasb OpYHBIr XaMmraajax TyxXau
XyyJabJ ~ OaWraJuiiH  HeeLUUHH  xaMmraaJar,
30XMCTOM  X3p3arJjas, HOXeH  C3PrasJTUMH
30XMLYYyJaAThII TOAOPXOHJDK 6rceH. ©Oepeep
X37163J1 YT XyyJb Hb Ta3ap, TYYHHUH Xepc, ra3pbiH
X3BJUH, TYYHUU Oasijar, araap, yc, ypramadr,

aMBTHBIT xaMraajax Tyxad oM. 2004 oHbl YCHBI
TyxXall XyyJWH/[, YCHbl HOOLMIUH MeHeXMeHTHUIH
TOBJIOPOJIMIT caapyyJaxblH TYJJ OPOH HYTTUUH
TyBmnHA CaB [a3pblH 3eByesMdr 6Gauryysaax
TyXall AypAcaH Gaijar. YcHbl Tyxall XyyJaudr
2012 oHJ, WIMH3YJISH 6OJOBCPYYJIK, OJIOH YJICBIH
X3MJXK33HJL  XYJI93H  36BIIEeperJicéH  YCHBbI
HOOLUWH MEHEeXMEeHTUWH 3apyMyyZAbIl TYyCrax
erceH (2012.05.17).

2012 oHbI YcHBI Tyxal XyyJib 60J1 YCHbI HEOIIUKH
XaMraaJjaj, TYYHUH HOXeH C3prasjT MeH
alIUIJIAJITBIH aCYyyAJbIT 30XULYYAaX WYX3P XyyJab
oM. JH3 xyyJsb Hb BOAXKS, TyyHuU# Xxapbsa 25 Cas
raspelH 3axupraasz (MoHros yJceiH 29 roJblH
CaB rasapT) yJICbIH 60J10H 6YC HyTTUIH TYBIIUHJ,
TOJIBIH CaB ra3pyy/JblH X3MX33H/, YCHbl HEOOLUKH
MEHEXXMEeHT, GOJJIOrBII TYC TYC X3P3IKYY/I3X3[
Hb WHCTUTYLbBIH OPYMHT OYpPAYY/DK  erex
YYP3rTau.

CaB T'aspeiH 3axupraa (Cl'3axupraa) Hb caB
ra3pblH TYBILIMHJ yC X3P3IJI93H/ XSHAIT TaBUX,
ycaH OpYHbl 3KOCUCTEM, YyC XaMraajJjblH
TeJIeBJIOTeeT 60JI0BCPYyIaX YYPIrTIH.

TyyH4/13H YCHBI TyxXall XyyJib Hb OJIOH HUWTUIH
bairyyssareiH  (Cl'3axupraaHaac ragHa) 3px
YYPTUHUT TOJOPXONK, Tepes OYpHUHH TOrTOoOJ
AYp3M OKYPMBIH VHA3CA3J 6Gosox 6a  yc
ALIUIJIAJITBIH JUIEH3 0JIF0X YHJ SIBIBIT TOI'TOOX,
YCHBI CyJajraa IIMHXKWIAT33, XAHAJITBIH aXJbIT
XUHX MexXaHHU3M, 3acarJjajiblH O6yTUUIT
TOLOPXOW/IK OTHe. JHIXYY YCHBI TyXall XyyJbJ
CaB I'aspwin 3eBusien (CI'3eBues)-06p AaMXKyyJIaH
YCHBI Tajlaap MUNAAB3p rapraxaji 0JJOH HUWTHIH
OPOJILIOOHBI a4 X0JIOOTJIBIT OHIJIOH TIM/I3TJIICIH
oaiimar. CaB Ta3peiH  3eBJsesy  jAapaax
TeJieeJlyyd, 6artaHa. YYHJA: OpOH HYTTHHH
3axupraa, 6aiirajb OpYyHbl rasap, M3IPraxJIUUH
XAAHaJAThIH ra3ap, TBB, cyM opoH HYTrUiH uUprafj,
yC alllUrJIardui, yCHbl OAWTyyJIJIarblH TOJI66JIell,
3pJ3M LIMHXKHUJITI3HUN QKUJTaH, CyAJaadus TyC
TYC OpPHO.

OsioH HUWTUHH AyHA “YpT HIpTIH  XyyJab”
H3P33p33 TAaHUT/ICAH Y CHBI TyXal XyyJIUHH aJibaH
écHbl Hap Hb ‘['os1, MepHUH ypcal OYypasAdx 3X,
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YCHBI CaH GYXWH ra3pblH XxaMraaJajJTblH 0YC, OHH
caH Oyxu{d raszapT allUIT MajJTMal XaHx,
AllMIJIaXbIl  XOPUIJIOX Tyxah’  XyyJb OM
(2009.07.16). Yr xyyJu#H roj 30pUJrO Hb TOJI,
MOpHUH ypcal Oypa/AsxX 3X, YCHbl caH OyxXuiu
ra3pblH XaMmraajajTblH 0Oyc, OHH caH OYxXuH
razapT amurT MajJTMaJl XaWxX, allWrJaxbIl
XOpUIJIOX M6H  [J33pX Tra3pyyzaJ, HeXeH
CIPraaJITUHH YHJ aXWujjaraar 30xulyyJ/axas,
opuiMHO. TyC XyyJIUUT yyJ YypxaWH XeIKJIUKWH
alllUr COHUPXOJA HUUIYYI3H 2015 oHA HAIMAAT
©6pUJIBJITYYAUNT OpYyyJ/iaH INH3YUIISH 6aTasCaH.
Yc 60xUpAyy/aACHBl TOJO66PUUH Tyxall XyyJb Hb
(2012.05.17) yc OGoxupayyJaaryjaac aBCaH
TOJIOOPUNT TyXalH OPOH HYTarT GaWraab OPYHBI
HOX6H CIPII3JITUHH Y1 aKWJLIaraal/ 3apLyyJiax
30XULyyJaJTTalraap X3parxkyy/a3X 30pUATTOHN
oM. BOAXKA-HbI caliapiH A-294 ToOT Tyluaajaap
yc  OGoxupayyJjard  GOAUCBIH  >KarcaasThIT
TeJIOOpUIH XaMT TycracaH >XypMbIT 6aTasicaH

bangar (2015.07.29). Yr Kypamj, — ycC
GOXUPIYYJICHBI TeJI06epUIH X9MKI3, yC
6oxupAyyJard 6OAUCBIH >karcaaiatbir (15)
rapracaH.

YcHBI Tyxall XyyJb Hb YCHbl HEOLMHI Trasap
333MUIMX X3JI63P33C aHTHJ Y33K YJCBIH ©6MY
X3M33H TOJOpPXOWJicOH 6GakHa [1]. WiMaac
MoHros yJcblH XyyJUHJA OaWrajquiH Heel, Hb
JINIEH3TaH 6alx, OaWraJuiH Heel allurJardup
Hb HOel] allIUIJ/IaX 3pX aBaxblH TYJIJ TeJ166p TeJexX
X3P3rTa¥  X3M33H y343r. bBairaauniitHn  Heen
AmurnanteiH xyyab (2012.05.17) Hb TojOpXOH
HOOIMUH (KUII3 Hb YC, TY/JA33HUN 60J1007,
TYJ33HUU 6yc MoA 63JTraxX) allUuIJIaJThiH
TOJIOBPUIT 30XULyyJAar 6a XypUMTJYyJICaH
MOHIeH TeJIGepUUr Gaiirajb xamraajaj, HEXeH
COPraaJITUMH YHJ aXWlaraaHj, 3saplyyJiaxaap
TOrTOOCOH 6Gaigar. YyHssc razgHa, BOAXKA-ubl
caiibplH 326 TOOT TylaajaJ yC allUIJaJTbIH
x3/7163p33C Hb XaMaapaH yC aUIUIJIaJThIH
TeJI68peec 4eJie6/16X, MOHI'6H AYHTMUH X3M>K33T
ToZopxoMmk erceH (2013.09.21).

MoHros yJschlH XyyJb Kypamj bBaiiranb op4yHbI
HOJIOOJ/UTMAH ~ YHIJIT33HHUM  QXKJIBIT  30XHOH
Galryyjax X3paryd3 6ailraar T3IM/J3TJI3C3H
6aigar. MoHroJ yJcelH 3acruiiH rasap 1998 oupg
Baiiranb OpYHHJ H6J186J16X 6aiA/bIH
YH3Jr33HUN Tyxalt xyyauir (1998.01.22 No.3)
6aTayysncan 6a 2001 oHJ yr XyyJUHJ HIMIJIT
©6pWIBJITYYAUUT TycryyJjcaH. JH3 XyyJb Hb
HeJeeJes], epTexk 00J30LIryH rasap HyTarT
6apusira Galryysiamx IIMH33D 6apux,
YHJAAB3IpUIH IIMH3YJIAJI, OPOrKYYJIIJITUNH

TOCAUAH aXWJ1 X3P3MKYYJ3X Trasap HyTarT
baWraJMiH Heel, TeJieB OaWJJblH balranab
OpYHbI HEJIOOJJIMUH YHIJIT33HUHN aXKJIbIT 30XUOH
GailryyJsiax Xaparia3 6airaar ToJ0pxoi 3aacaH.

YcHb1 HEBIUIHH HaalblH acyyzanpg,
30XULYYJIaJIT, TeJIOBJI6ree 60J0BCPyyJIax Hb H3H
yyxaJ T3ArUHAr MoHros yJcblH 3acruiiH rasap
XYJI33H 36BIIE6PCOH. YCHBI YHJA3CHUH XOPOO
(YYX) Hb YHASCHUH X3MK33HJ, YCHbI HOOIUMWH
acyyian xapuylcaH faMAyyAblH JYHJ X3BT33
30XULYYJAIT XUWASr Oalryysasara oM. "Yc"
YHJ3CHUN X6TeJ66pUNTr YCHBI YHASCHUH X0pOoo
60s10BCcpyy/k MoHros yiscbelH Ux xypabsiH 2010
oHbl 05 ayraap capbiH 20-Hbl 6JpUKH 24 Ayrasp
TOrTO0JIOOpP 6aTasicaH. MOHTOJ OpHBI YCHBI
HOBLMHI XOMCZoJ, G6GOXHMpJJ00C XaMraaJax,
6OJIOMXKUT HOOLUNT 3yl 30XUCTOM alllUIJIaH YJIC
OpHBbI XOKJIUHH TYJAXYyp 6o0JiroXx, MoHroa XyH
3pYys, aKwyJAryd OpUYMHZ aMbApax HOXIJIUWT
OYPAYY/I3X TOpPUMH OGOJJIOTBIT X3PITKYY/IIXIT,
3HIXYY XOTeJI6epUIH 30puiro opiunHo. Laamug,
MoHros1 opHbl 6yX TOJIbIH CaB ra3pyyAblH YCHBI
HOOLMWH TOJIOBJIOJITUNAT CaB ['a3pbIH
MenexxMeHTUHH TeJsieBl6reeH/, YHAICA9H XUNX
6osiHO. CaB raspblH YCHbl HEOLMHH HITAM3H
MeHeXXMeHTUHH  TeJsieBjeree  60JI0BCpyyJax
apraunsicaH 3aaBapt (2013.06.19-uuii eipuiiH A-
187 TooT  TywaaJs) = LHHXIIX  YXaaHbl
YHZ3CJI3JITIH, TEXHUK TEXHOJIOTUIH
IIMHIYJI3JIMAT allWrJacaH, caB ra3pblH HUWIAM
3AUWH 3acCruiH XOTKIUUT TycracaH
MeHeXXeMeHTUWH TeJieBjereer G60JI0BCpyyJax
Haap/JjaraTair TOJ0PXOUJICOH Gamnzgar.
TyyH4YJI3H MeHEeXXMEHTUHH TeJIeB/I6ree Hb YCHBI
Tyxall XyyJb, YT XyyJbTall xaMaapajTad XyyJb
TOTTOOMK, AYP3M >KypaMTail MeH "Yc" yHA3CHUI
XOTeJ06pUIHH epeHXUN 3apuuMTall  ysaaAAaH
30XUIyyJaarfax X3parTad. MOHIros yJIChIH YCHBI
M3/93JUTMAH caH 60J10X YCHBI M3/33JUIMAH CaHT
OYPAYYJ/I3X  Y3YYJJITHHr  XOTJeX  Kypamz,
(2014.03.17 A-86) xAHaAT ILUHXUJIT33HUN
QXKJIBIT TOJIOBJOTOOHUH UyXaJl X3C3r X3MIIH
Y3C3H Gaijar.

XOT, CYyypHHBI YC XaHraM», apuyTrax TaTyyprblH
alIUTJIAATBIH TyXall XyyJjb Torroomx 2011 oHf,
b6aTnargax 2012 oHOOC 3XJI9H XY4YUH TereJzep
00JICOH. JH3 XYyJUHH 30pPUJT Hb XOT, CYYPHUHBI
X3P3rJarYUHr CTaHAAPThIH Laap/J/araj HUHILCIH
1I3B3p ycaap XaHrax, XaparJ3asH33C rapcaH 60xup
YCBIT TaTaH 3alJiyyJaxX, L3B3PJ3X 30pUyJIaJTTal
WH)XeHepUHH 6apuira 6alryyJaMXHir eMduJex,
aluriaaxTan X0JIGOTICOH XapuJnaar
30XMIyyJ1axXaJ, OpLUIMHO.
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Mosrous ysiceiH TecBuiiH Xyyab (2012.02.01) HB
3axupraaHbl 6alryyJiarbiH CaHXYYTUHH
ypCraJiblH XyBaapUJIaJThIT TOLOPXOUJIZOT.

Jyraair

2012 onp 6GaTasicaH OaWrajquiiH Heel, 6a ycC
XaMraa/ilblH TyXall XyyJb Hb GOJJIOTO 3pX 3YHH
OpPYMHT WJT CalXpyyJicaH 60JIOBY  YCHBI
MEHEeXMEeHTUHH acyyAasji yypar XapuylJarbiH
XyBaapWJIaJThIT TOJOPXOMJIOX00 KUTJ GycC
JlaBXap/icaH x3/163p33p 30XULYyyJICaH Hb CyJ TaJ
600K OaiiHa. MeH TYYHYJI3H, MOHroJs yJIChIH
XyBbJl  YCHbl ~ MEHEXMEHTHUH  TeJIOBJIOree
00JIOBCPYyJIaX, MIaap/Jiarbil GUeNYYJIdX, XSIHAJIT
XUUX3, XYHUHA HEeUUHH 4YaAaBXblH acyyjasl
xs13raapJaramad 6aiHa [3].

YcHBI 6071010, XyYJIb 3pX 3YHH OPYHUHJ, OPOJILLOOT
HATT TyCrak 6rceH Hb cadmiaaataidl 60/10BY
Cl3eBaeaMIH Yl axuijaraaHj, 3apuyyJarjax
TOCOB MOHTOHUW XyBb/J| acyyjaJjTald, TeBeErTaH
X3B33p Oaiicaap 6Gairaa oM. YYHT3U TOCTIUTr3ap
Cl3axupraaHbl CaHXYYTMHH OOJUT 3apLyyJaaT
6a XyyJIb €CHbl CAaHXYY>KUJITHUH XOOPOH/[, HUJII3J,
3epyy OaitHa [4].

Haawmug MoHros opHel ycHbI 604/10T0, 3pX 3YHH
OPYMHI caibKpyyJ/axaJ, JapaaxX YW/ axuiiaraar
H3H T3PIYYHJ XUUX OpOH 3ai 6aiHa. YyH[Z: Yy
YYPXalH XeIKWJ/J, YyCHbl H3TAC3H HEeLHNH

acyyaJibIr aHxaapax, Cl'3axupraa 6a
Cl'3eBy6IMIH CaHXYYKUJITHUUAT OaTalraaxyyJax,
CC'MTeneBni6reeHU  X3PIMKUJITUWAT  XaHrax,
XYYJIUAH X3P3MKUJT, XAHAATBIT  CalKpyyJax,
60JI0BCOH XYYHUU YaJaBXUNT HIMATYYJI3X 33Par
60JIHO.
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9.1 The Mongolian legal framework for water policy

Authors:

J. C. Rodriguez de Francisco, I. Dombrowsky &
A. Lkhagvadorj

Introduction

Since 1990, when the transition to a market econ-
omy began in Mongolia, a great number of politi-
cal, economic, and socio-environmental changes
have occurred. With respect to natural resources,
these changes included the rapid development of
the mining sector and the expansion of domestic
water use due to increased urbanization, the ex-
pansion of livestock farming and irrigation pro-
jects, and the increase of deforestation. These
changes together with climate change have in turn
resulted in drastic pressures in terms of water,
including conflicts and steadily increasing water
pollution and demand, while water use is insuffi-
ciently monitored and water availability partially
unknown [2].

In this chapter, we seek to explain the main com-
ponents of the legal framework regulating water
management and use in the Mongolian context.

Ongoing hydro-policy reform

In response to these water pressures, the Mongo-
lian government has undertaken comprehensive
policy reforms with respect to the legal frame-
work for water. The 1992 Constitution of Mongo-
lia states the need to protect environmental re-
sources, the Environmental Protection Law of
1995 provides regulations on the protection, op-
timal use, and restoration of natural resources. It
regulates land, soil, underground resources, wa-
ter, fauna, and air. The Water Law of 2004 decen-
tralized water resource management calling for
the establishment of River Basin Councils at the
sub-national level. The Water Law was revised in
2012 to reflect internationally recognized princi-
ples on  water resource  management
(2012.05.17).

The 2012 Water Law is the umbrella law regulat-
ing the protection, use and restoration of water
resources. It creates an institutional framework

where the Ministry of Environment and Tourism
and its associated 25 River Basin Authorities (for
29 River Basins in Mongolia) are in charge of wa-
ter resource management and policies respective-
ly at the national, regional, and watershed levels.

River Basin Authorities (RBAs) are responsible for
planning the development and protection of water
and water-related ecosystems and for monitoring
water uses at the river basin level.

Moreover, this law defines the legal rights and
obligations of public organizations (besides the
RBAs), defines governance structures and mecha-
nisms for monitoring and carrying water research,
builds the basis for various ordinances and estab-
lishes the process for licensing water use. It also
emphasizes the importance of public participation
in water decision-making through River Basin
Councils (RBCs). These councils consist of repre-
sentatives of local administration, environmental
authority, specialized inspection authority, NGO,
citizens of sum, district, water user, scientists and
researcher and representative of water profes-
sional institution.

Water protection is tackled by, among others, the
“law with the long name”, which is officially
known as the Law to Prohibit Mineral Exploration
and Mining Operations at River Headwaters and
Protected @ Zones of Water Reservoirs
(2009.07.16). The purpose of this law is to prohib-
it mineral exploration and mining operations at
headwaters of rivers, protected zones of water
reservoirs and forested areas, and to regulate
rehabilitation activities carried out in the above-
mentioned areas. This law was amended in 2015,
becoming more lenient towards the interest of the
mining interests. The Law on Water Pollution Fees
(2012.05.17) seeks to implement the polluter-
pays principle in the country by regulating pollu-
tion payments and establishing that these pay-
ments should be used for environmental recuper-
ation. Complementarily, Resolution A-294 defines
the list of water polluting substances (2015.07.29)
with fees. This resolution establishes a list of (15)
water polluting substances and considers them in
setting water pollution fees.
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The Water Law defines water resources as state
property and decouples them from land owner-
ship [1]. Consequently, Mongolian legislation con-
siders that any use of natural resource should be
licensed and natural resource users should pay for
the right to use natural resources. The Natural
Resource Use Fee Law (2012.05.17) regulates
user fees for specific resources (e.g. water, timber
and non-timber products), collecting fee revenues,
and reporting and defines spending for environ-
mental protection and restoration activities from
user fee revenues. In addition, Decree 326 defines
rates for water resource use fees by use purpose
and exemptions (2013.09.21).

Mongolian regulation also defines the need to
carry out Environmental Impact Assessments
(EIA). In 1998, the Mongolian government estab-
lished the EIA Law (1998.01.22 No.3), which was
amended in 2001. The law defines the need to
carry EIA for projects intending to make use of
natural resources in the construction, renovation
or expansion of new or existing industries, ser-
vices, or structures.

The Mongolian government also recognizes the
importance of planning and coordinating the de-
velopment of water resources. The National Water
Committee (NWC) facilitates water resource co-
ordination horizontally among different water
using ministries at the national level. The NWC
develops the National Water Program
(2010.05.20 No.24) which seeks to implement
national policies providing healthy and secure
living conditions to citizens, protect water re-
sources from pollution and shortage and regulates
appropriate uses of potential water sources for
securing the development of Mongolia. Water
resource planning is furthermore done via river
basin management plans for all river basins in
Mongolia. The Guideline on River Basin Manage-
ment Plans (2013.06.19 A-187) states the need to
develop management plans that are up-to-date
with scientific discoveries, technical advance-
ments, and socio-economic development of the
river basin. At the same time, these plans should
be coordinated with the Water Law, its related
laws and decrees, and the general principles of the
National Water Program. Monitoring, as an im-
portant part of planning, is acknowledged in the
Rule for Collecting and Recording Information in
Water Databank (2014.03.17 A-86), which estab-
lishes the procedures for managing the water data
bank of Mongolia.

The Law on Utilization of Urban Settlement’s Wa-
ter Supply and Sewage (LUUSWSS) was approved
in 2011 and introduced in 2012. The purpose of
the law is to regulate the ownership and operation
of the facilities for urban water supply,
wastewater treatment and disposal, and sewerage
networks.

The Budget Law (2012.02.01) defines the flow of
financial resources and their distribution among
authorities

Closing remarks

In spite of significant improvement in the legal
framework for natural resource and water protec-
tion in 2012, there remain overlaps and in-
consistencies in the allocation of responsibilities
for water management. Also Mongolia‘s capacity
for planning, management and enforcement and
monitoring remains limited [3].

Participation, although neatly put forward in the
water legal framework, also remains weak, due to
absence of financial arrangements for the set up
and operation of RBCs. Similarly, legal financial
assignation and actual disbursements to RBAs
differ greatly [4].

Next to room for improvements in the legal
framework for water policy in Mongolia, the ac-
tions that require urgency are integrating water
resource considerations into decisions on mining
development, securing funding for RBA and RBC
operation and RBMP implementation, strengthen-
ing law enforcement and monitoring and capacity
development.
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9.2 CaBra3psiH 3axupraa (CI'3axupraa) 6a
6aiiryyJ/ijiara XoopoHAbIH XapuJ/naa

30xvoryuu;

K. K. Poapuryes ae ®paHiucKo,
H. Jom6poBckMii & JI. ApuyHaa

Opuua

baliraJuiiH HeeIIMIH MeHEeXXMeHTHUUH apra rafiar
60J1 GalrasiMiiH Heel, 060JI0X rasap, yc, ypramad,
aMbTHbl ~AUMTUMHAT ©6Hee OOJIOH HPI3AYH]
XaJra/K, XamraaJjiad aBu YJJ3XUUH TyJ1J, 30XUOH
6ailryysiax, 30XHLYyYJAJTbIH apra X3MX33 aBd
6aiix acyyzaJj oM. JH3 yTraapaa 4 caB ra3pblH
TYBIIMH/J, aXKWJLJIaX YCHbI 6airyyJiara 6os0x CaB
ra3pblH 3axupraa (Cl'3axupraa) Hb GaWrajauiH
OycaJi HOeLMHUT 30XUIlyyJaard 6ycas 6auryyJuiara,
MHCTUTYTYYATIM XapuJIL@aH XaMTpaH aXKUJajar.
Cl3axupraa Hb 36BX6H YyCHBl  caJbapblH
6alryyJiaryyarau XaMTpaH aXuJ1aaz
30TCOXTYH GalrajuiiH HEOeLUUWHH 30XHUIYYJIaJIT
XURJ3T  GaWryyJuiaryyAaTad yJChIH TYBIIHI3C
OpPOH HYTTUHH TYBIIMHJ XYPT3J XapHUJILaH,
XaMTpaH aXKuJnajar.

Jap 6yaar 9.1-T Taia6apsacHaap MOHroJ1 OpHBbI
XYBbJ, YCHBI HOBLUIH MEHEeXMeHTHUUT
X3P3rXKYYJI3X YHAC3H yypruuir Baiirane op4wuH,
asilan KyyauaaiablH dam  (BOAXKSA), TyyHui
xapbsa 25 Cl3axupraag ryinastragsr. Cas
raspblH TYBIUMHJ YyC X3P3IVI93T XsHAX, yCaH
OpYHBbI 3KOCHUCTeM 6a yc xXamraasaaJs, XerXJIUHT

TeJeBaeX yypruir CaB raspblH 3axupraa
XYJ133/13T.

JHIXYY OYJIarT Cl'3axupraaHsl 6ycaz
Gairyysnaryyarai XapuJILax XapuJaar
TOBYXOHOOP, M6H OyAyyBY 3ypruilH XaMmT
Tain6apsaxeir  oposagyoo. Jloop  eryyssx

GalryyJiara X0OpoHAbIH xapusraar 2012 oHp
6aTJsiarfcaH YcHbI Tyxad XyyJab 060JI0H MoHrou
YJICBIH yCTall X0J60rJoJTON GalryysanaryyzabiH
M3PIraKUJITHYYATIH XUHWC3H APUJLJIArbIH - Yp
JAYHJ, TOAOPXOWJICOH 6oJiHO. [IpakTHKT 3AT3sp
Xapuinaa Hb XapWilaH aJWiryd 3puYuMTIH
ABarjjar.

YJ/ICBIH TYBIUUHJ,

YJICBIH TYBLIMH/, XapWJ/Lax XapuJLaar aBy y3BaJ
Cl3axupraa Hp BOAXKA, TyyHuit xapbsaa [azap
30XUOH 06aWryyJaaT, YCHbl H3rAC3H 60AJ0ro
30XMIyyJ1a/TbIH ra3ap, H3H sJaHrysa Cas raspbelH
yAUpAJIarblH X3JITICTIN HATT XaMTpaH
aKUJIagar 60J1 YCHBI HOOIUHH X3JITACTIU
TOZ0PXOH XYp33H/A XapuJlaH axusutazar (3ypar
9.2.1-33c xapHa yy). YCHBbI TyXail XyyJUHH Jaryy
Cl'3axupraa 60J1 caB raspblH MeEHEXMEHTUHH
TeseBseres (CI'MT)-uuii Teces 60JI0BCpyyJIax,
BOAXf-aap 6aTayynax OYpaH 3PXUMT
X3P3rXKYYJH3. YC alurjyyaaxTall Xos00r[CcOoH
3pXMMH  XYp33HJ Mall TOAOPXoH  60coo
30XUIYYJAJTBIT OWHA OOJITOXK 6OrceH OaWHa.
Tyxaisi6an: XoHort 100 mooMeTpaac HUX ycC
amurayynax — gyriaatudr  BOAXKSA, 50-100
IIOOMETP yC 6GOJIOH yCaH OPYMH alIUIJIyyJax
JYTHOJITUUT caB raspelH 3axupraa, 50 moometp
XYPT3JX yC allUrayyjaaxX AYTHIJITAUT aWMruilH
Baiirasne opuHbl rasap (ABOI') Tyc Tyc raprasa.

Byc HyTrUiH TYBIIUH/],

CaB razaprt xamMaapax rasap HyTar Hb HMX3BYJI3H
X3/ X3[13H aimar, cyM, 6aruidH rasap HYTTHUUT
xaMapu 6aigar. XKuuasan6aa: Xapaa rosblH caB
razapt TeB aiimar, CasaHra aiimar, JlapxaH-Yy.J
aiimar, YsaaH6aaTap XOTBIH 3apUM rasap HyTar
xamparagar ([aspeiH 3ypar 1.3-aac xapHa yy).
CaB rasapT XxaMaapax 3acar 3axupraaHbl
xyBaapuac wmaJsatraak Cl3axupraa Hb yCHBI
HOBLMHI XaMraajaaxX, HOXeH C3Prasx, XsIHaJT
IMIMHXKWIT33T XUUX aXJ/IbIH XYP33HJ, 0JIOH alMar,
aliMar JAyHAbIH TYBIIHUNM Galryyanaryyzarai
XapW/ILaH aXXWJulax maap/Jaratai 600r.

Byc nytruiin tyBmuHj CI'3axupraa Hb Aapaax
Galryysiaryygrai Xapwianax — aXuJiajar:
ANWMruiiH 3acar gapra, aiMruiiH balirasab op4HbI
razap (ABOT), ailMruiiH TaTBapbIH X3/T3C, CaB
ra3pbiH 3eBJjes (CI'3eBses) 60JIOH XWJ 3aJjraa
Cl'3axupraag,.

Cl'3axupraa Hb yC XamraaJsiaj, 30XHUCTOH X3P3rJia3,
HOX6H C3Pra3JITT3H X071600TOM apra XaMxaar aBYy
X3PIArKYYIIXI] HaapAJjaratau TOCBUIT
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TOIOPXOHJIOX Galiylaap adMIUHH 3acar gapratai
Xapuianax axuaazar. HWHHXyy TOAOPXONJICOH
TOCBUWT aWMruiiH HpraguiiH TeseeseryauitH
xypan (UTX) 6atnax Ttepuiryn UTX Hb
Cl'3axupraaHbl 634TraH 6GoJsioBcpyy/acaH CaB
raspblH MeHeXMeHTHUHH TeJieBsereer BOAXS-
aap 6aT/yyJiaxaac 6MH6 X3JI3JI3K, baTasiar.

Tyyawian Cl3axupraa Hb OGaWrajab OpPYHBI
36pYJIMHAT HUPJYYJ3X, XSHaJAT TaBUX YYP3rTau
AUMIUUH M3praxk/auiH XsHaAThIH razap (MXT)-

Tall MeH XaMTpaH axusazar [1].

Ja23p JLypPACaH4YJIaH yc alIUIIyyJdaxTan
XaMaapaJitai 3pXUIH XyBaapUJIaJaThIT
Cl3axupraa Gosion ABOT-biIH ayHJ — Maimn

TONOPXON XWUMXK erceH 6Gawjar. I'aBu yr xoép
balryyJjjara xoéyJjiaa yCHbl Tajaapx M3/133
6apuMT LYIJyyJaaX, YC X3p3rJII3HJ XAHAAT
IIMHXWIT33 TaBUX, YCHbl HEOLUUH XaMmraasai,
HOXOH C3PrasxTad XoJsI6OrJCOH  acyyAayyAbIr
30XMLyyJax yypar xy/3343r. Xapud Cl'3axupraa
Hb CaB Tra3pblH X3MXX33H/J, 30XUIYyyJax Yyypar
xya33J3r 601 ABOI' Hb aWMIHUH TYBUIUH],
QKWIIaX YYPIrT3W. JHA33C Y33X3[ 3H3 XO0Ep
6alryyaaaryyAplH AyHJ XKW YYPrUMH JaBXLad,
TOJOPXOUTYH acyyA/iyysa rapd Up:K Oairaa mom.
3apum Toxuosgos Clr3axupraa 6os0H ABOI' Hb
“XapusnaH OHJTOJIIbIH CaHAMX OUYMI”-UHT
YHIIK, 3apuM acyyaJsaap XapuJLaH
30XUIYYyJaIT XUUX 3aMaap XaMTpPaH KUK
6aiiraar /JlapxaH-Yya alMruiiH Baiirajb OpuHBbI
razap, Xapaa-Epee TonbiH CaB I'a3pbiH
3axupraaHbl a)k/Jaac Xxapx 60JIHO.

Cl3axupraa 6oson ABOI' Hp 6airasb Op4YHEI
TOCBUHIT 3aXMpaH 3aplLyyJax acyyjjaap 3ep4u/j
XYP3x acyyhaja MeH ajuJ Tyarapjar. Tyxaha6an:
BalirajuiiH Heel, allWIJacHbl TeJjabep, yc
GOXMPAYYJICHB TeJGOPUNT X3PX3H AWK
60JI0X Tyxadl acyyjajJ TOAOPXOUTIyH X3B3ap
6aliHa.

Cl'3axupraa Hb aMruiiH TaTBapbIH X3JT3CTIHU yC
X3p3IJIarduf, yc OOXUpAyyJardjblH Tajdaap
M3/133J13J1 XYPI3X, YC X3P3TrJI33, yc 60XUPAYYICHbI

TOJOOPUNT  allIWrJax acyyjjaap XapuialaH
QKUJLIaJar.
Cl3axupraa Hb Cl'3eBnesTalt  xaMTpaH

axusnagar. Tyxann6asn: Tyys, XoBza, OHOH roJIbIH
caB raspyyaaa. CI'3eBnes Hp yc xamraajalg,
30XHUCTOM X3P3rJ33TaH X0600TOM acyyaayyaaap
raprax WIUWAABIP, YCHbI HO6LeJ TyJarapy Oy
acyyJJIyyJbIr TOAOPXOM/I0X, 3Ar’3pT aBaxX apra
X3MJK3I3HUH  XIPIMKUJITIHZ, apl  UPrafuiH

opoJioor 6uil Gosrox 3amaap Cl'3axupraaHbl
YHJ axuiaraar A3MXKUH axuiagar. YYHUH
canyy CI'3axupraa Hb yyJ yypxa#, 3] OyTUUHAH
TeCAYyAuur sByyJaxapg CI'3eBsesp
aXWIJax IllaapjJaraTai. '3Bu MeH 1
Cl3axupraa, CI'3eBJsieiIMAH XOOPOHJO0X aAXUJ
YYPTUUH XyBaapuJaJTaH[ TOJ0PXOUTYH
acyyaayyn 6aiicaap 6aitHa.

36BJIOXK

Cl'3axupraa Hb MeH xuJ 3airaa Cl'3axupraagrai
xaMTpaH axunagar. Tyxainb6an: Cl3axupraan
XOOpPOHZ00 AYP3M >KYPMBIH Tajlaap M3/33J13J
COJIMJILIOK Bakjar.

Cl'3axupraa Hb A33p AypAcCaH GaUryyJIaryyaTau
XaMTpaH akUJjlaxaac rajiHa 6airasp xamraasaard
HapTall yC X3parja3, yc OOXUPAYYJICHBI
TeJOOpUNH Tyxal XyyJUWUr Jarax MepAex
f6aliraa 9c3x3J XfAHAIT TaBUXaJ, XaMTpaH
AKUJLIAJar.

Cl'3axupraa Hb yC X3P3rJarduaTad XoHOrT 50-
100 wooMeTp yc 6GOJIOH yCaH OPYMH AIIUTIYYJIaX,
500 moomMeTpaac XaTP3xryl 60XUp yC HUMIYYJI3X
JYTHJITHUT 6rex, TYYHUJISH X3P3TJard rapasrss
3epuceH  Oywy T[3p33HA  3aacaH  yypras
OUeNyY/I3TYH, yC  X3p3rJ33HUM  TooLoor
36pYYT3H  TONOPXOM/DK erd  GaiicaH 6o
X3P3IJIATYMKH 3PXUWAT Lyljilax 3aMaap MyyA
XapuJLaX aXKuaaajar.

JYTrHIAT

2012 oHbl YCcHBI TyxXall XyyJiMap YCHbI acyyaaTai
xXos160r[0X 6Gairyysiara X0OpoHJbIH XapuJjlaar
HWJI33J, TOAOPXOH rapraxk erceH 060JI0BY YHJI
@KUJIJIaraaHel JlaBXapJIbIr 30XULyyJIaxX
llaapjyJiara x3B33p 6Gailcaap 6ailiHa. Yypar
XapuylJlarblH G0AUT XyBaapuJajaT, GauraauiiH
HOBLMHT alIurjax, y¢ 60XUpAYYJICHBI TOJI66PTIH
XOJIOOTACOH XYYJbJ, HUUIPXTYH acyyaayyabir
TOZOPXOM 60JIr0XK ercHeep Yypar Xapuyljaraa
OypaH OueJsyyJ9X, MeH TeCBUIH XyBaapuJajaTaac
YYASH  Trapax  acyyAJyyAbIr  OyypyyJ/axaj
CaHXYY’KWJITUHUT X3pX3H XyBaapw/bk 060JI0X B3
I'3C3H TOA0PXOH AYyp 3ypruir 61Ul 60Jrox oM.

Amursiacan MmaTepuasi
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9.2 River Basin Authorities (RBAs) and institutional

interactions

Authors:

J. C. Rodriguez de Francisco, I. Dombrowsky &
A. Lkhagvadorj

Introduction

A holistic natural resource management approach
requires that resources such as land, water, soil,
plants and animals are managed in coordinated
matter in order to securing the well-being of pre-
sent and future generations. In this sense, water
organizations at river basin level such as River
Basin Authorities interact and coordinate with
other organizations/institutions managing other
resources. The interactions of the RBAs do not
only include contact with water organizations but
also with other natural resource managing organ-
izations from the national to the local level.

As explained in sub-chapter 9.1., in Mongolia wa-
ter resource management is the main responsibil-
ity of the Ministry of Environment and Tourism
(MET), and associated 25 RBAs. RBAs are respon-
sible for planning the development and protection
of water and water-related ecosystems and for
monitoring water use at the river basin level.

In this chapter, we seek to explain the main inter-
actions of the RBAs in a brief and illustrative way.
The description of interactions mentioned below
is mainly based on the 2012 Water Law and inter-
views conducted with different water-related
organizations in Mongolia. In practice, these in-
teractions might occur with varying intensities.

Interactions with the national level

In terms of interactions with the national level,
RBAs interact mostly with the Department of Poli-
cy Implementation in the MET, more specifically
with the Division of River Basin Management and
to a lesser extent with the Division of Water Re-
sources (see Figure 9.2.1). According to the Water
Law the RBA is responsible for preparing a River
Basin Management Plan (RBMP) to be approved
by the MET. A clear vertical division of labor exists
also with respect to licensing water uses. The MET

licenses water uses above 100 m*® per day, the
RBA water uses from 50 to 100 m®/day and the
Aimag Environmental Agencies (AEAs) water uses
below 50 m? per day. Vertical coordination is also
supposed to take place with respect to the man-
agement of a water database.

Regional level interactions

Usually, river basins overlap with different
Aimags (Provinces), Soums (Districts) and Bags
(Sub-districts). For example, the Kharaa river
basin overlaps with the Tov, Selenge and Dar-
khan-Uul Aimags and Ulaanbaatar capital district
(see map 1.3). This requires that the RBAs interact
with many Aimag and sub-Aimag level organiza-
tions in order to coordinate activities aimed at
protecting, restoring, and monitoring water re-
sources.

Among others, RBAs interact at the regional level
with the following organizations: Aimag gover-
nors, Aimag Environmental Agency (AEA), Aimag
tax offices, associated River Basin Councils (RBCs)
and neighboring RBAs.

The interaction of RBAs with the Aimag governors
relate to defining/negotiating the required budget
for the implementation of measures aimed at
water protection, rational use and restoration.
The citizens’ representative assembly (Khural)
approves this budget as well as the River Basin
Management Plan prepared by the RBA before it is
submitted to the MET for approval.

RBAs also collaborate with the General Agency for
Specialized Investigation (GASI), which investi-
gates and sanctions environmental violations [1].

As indicated above, clear division of labor exists
between RBAs and AEAs with respect to water
licensing. However, RBAs and AEAs are both
tasked with managing the water data bases, moni-
toring water uses and with the protection and
restoration of water resources. However, while
the responsibilities of RBA relate to the river ba-
sin scale, AEA are in charge at Aimag level. There-
fore, certain overlaps and uncertainties with re-
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Interactions of River basin authorities [1]
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spect to the division of labor exist. In some cases,
RBAs and AEA have developed Memorandums of
Understanding (MoUs) to coordinate tasks such as
in the case of the Kharaa-Yer66 RBA and the Dar-
khan-Uul Aimag Environmental Agency.

RBAs and AEAs also partly compete for budgets.
In particular uncertainties exist with respect to
access to natural resource use and water pollution
fees due to certain legal inconsistencies.

RBAs interact with Aimag tax offices to gather
information on water users and water polluters as
well as with respect to gaining access to fees.

RBAs collaborate with RBCs in the cases where
these councils have been established, e.g. in the
Tuul, Khovd, Onon river basins. RBCs support
RBAs in up taking citizens’ proposals in decisions
concerning water protection, rational use, in iden-
tifying pressures over water resources and on
foreseeing their implementation. Also the RBA
needs to consult the RBC in order to allow the
development of mining and infrastructure pro-
jects. However, some uncertainties also exist with
respect to the exist division of labor among RBAs
and RBCs.

RBAs also cooperate with neighboring RBAs. For
instance, RBAs exchange procedural information.

Furthermore, RBAs interact with environmental
rangers in monitoring law compliance and in

charging water use and pollution fees in accord-
ance with the law.

RBAs interact directly with water users by licens-
ing water uses between 50 and 100 m? per day,
licensing wastewater for exceeding 500 m® per
day and terminating water licenses of water users
failing to fulfill duties and contract obligations or
present false calculation of water use.

Closing remarks

While many interactions have been clarified in the
2012 water law, a number of overlaps still require
better differentiation. Better division of responsi-
bilities and a clarification of legal inconsistencies
with respect to the use of natural resource use
and pollution fees would give a clearer picture of
how funding should be distributed to fulfill re-
sponsibilities and would also reduce competition
for financial resources.
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