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BOANOrbIH
XYPAAHIY 1

MoHron OPHbI XOT CYYPUH ra3pblH YCHbl MEHEXMEeHT

3oxuoruuma:
EopH Xannanap, UeHc Unman, B. Lapas

1. Opwwun

XOT CYypWH raspblH YCHbl MEHEXMEHTUNH HArAC3H
OWMNronT Hb HWNLAN, TOrTBOpTOM Garpgan 60noH
yAH xaTaH 6angneir waapaaar. OH3 Hb AnaHrysa
WWIMKUATUIAH YEWUAH YNC OpHyyaTam XonbooTow
Oytoy Tyxamnban MoHron yncag XoT CyypuH
raspbiH TeBnepent Oywy XOTXUNT XxypaauTaw
XOrKmk banraa xaaum 4 yr yin Bl Hb UX3HXNO33
XOT TeneBnenT, Xenkrneec ragyyp sBargax
Ganraa yypaac aHxaapnbIr UIYYTaN xaHayynaxazg

Xyprax ©6anHa. XOT CyypwH raspblH YCHbI
yinumnraa Gonox yc  Tatax, yCaH XaHramx,
GonoscpyynanT, XaHranT, X3parnaa, AaxuH

awurnax 6onoH 6oxvp yC L3BIPMNArad Hb ycaH
XaHraMxuimH ourank cucteM 60noH 6onoBcpyynax
CUCTEM T3C3H 2 YHAC3H CUCTEMA XamaapHa. XoT
CYYPWH rasap Hb 36BX6H YC onboprnox ron uar
TOOAUATYN XOT CYYPWH raspblH YCHbl 3prant OaX
YCHbl YaHap Hb TyyHUA awwurnant ©onoH
uaBapLyynanTuH 6ananaac wantraank 6angar.
XOT CYypWH raspblH YCHbl 434 OYTUUNH TEXHUKUIH
epeHxuii Tenes Ganaan, TOAr33PUNH MEHEXMEHT
Hb XOTbIH YC XaHramMXunH egep TYTMblH VYWn
axunnaraadbl sBU OOMOH 3OWWH 3acCrMnH  yp
awwurtTan 6avgan uaawnaag TYYHUA TOrTBOPTOW
Gangan, MeHeXXMeHTa, Yyxan yypar rynuaTraaar.

MoHron opHbl 3pc TaC yyp amberan 60Mnox OHLrom
OBNUNH X3T xynTpanTtunH (-40°C xypTan) ynmaac
CYYPUWH rasap, ann epx, ax YWnaBap, xedee ax
axymH ycaH  XaHraMXxwir  3eBXeH  TYHUN
Xyaryygaac onboproH HUWNyyngar. ©HeernmH
TOITOOTACOH  HeeuWWH cydanraaHbl  OYHrasp
raspbiH JOOPXW YCHbl HE6L, Hb X3P3rfa3HNA YCHbI
X3paruaar xaHrantTanh xaHrax 60nonuooTOoN.
[[3COH Xx3aMi 4 XYH aMblH LaallibiH eCcenT, Xeaee
ax axyn, yyn yypxan, ax ynnasaprnanuiH cantap
XODKUXUAH ~ X3p33p  raspblH  JOOPX  YCHb
onbopnonT HAaMar4ax xaHgnaratam 6anHa.

MoHron opHbl TOMOOXOH XOT, CYYPWH raspyyablH
YHOHbI YC XaHraMXWWH TYr3anTUMH CUCTEMUNT
1950-aac 1960-aag oHyyablH yen  GawryyncaH
6anpar. Onponuooroop 50-60 >xun awwurnaracaH
lWyram XOOSIOMH awurnanT Hb YCHbl 4aHap,
HeeUWH acyyanbir yycrax Oanraa OGereep
Tyxann6an  wyram  XOOMOWH  LIOOPONITOOC
YYA3aNTan ycHbl angargnbiH TyBwiuH 40% -50%-4
Xypd ©Oaviraar TortoocoH Garnpar. QHa Oanpgang
flapanTan apra Xamxas aB4, YCHbl angarafbir HaH
fapanTtan Oyypyynax waapgnaratan 6anHa.

Boxup yc uyrnyynax, TYYHUAr U3B3pnax acyyaan
Hb ©HOSAPUIH YCHbI 3PranTaHa anaHrysa MoHron
OPOH LUUM YCHbI HE6L, XaHranTryn yrnc OpHyYyAblH
XyBb[, H3H u4yxan 034 OyTuMnH acyygan MeH.
Boxup ycbir 6anrans opumMH GOMOH XYHWUA 3pyyn
M3HA3L, XOp Hemneeryh TemneBT  LUMITKYYIISH
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UaBapnax Oycag OMOH TepnuiH 30pUNroop Yp
OreeXTan awurnax waapgnara Tynrapyd 6GanHa.
OHeenpunH Gangnaap ax yunasap OGONMOH yyn
yypxaviH yIn axunnaraaHaac rapcaH 60xup ycbir
aHxaH LWaTHbl LI3B3PMaraarymrasp nx XaMxaaraap
apuyTrax TaTyyprblH cuctem Oywy ©Ooxup yc
uoBapnax OGavryynam pyy Lwyyn — HUANYYX
fanraa Hb GOXMp yC LIB3IPNAX OanryynamKunH
L9BIPLUYYNAX TYBLUMHI Oyypyyrk, LI9BIPMarasHA
TaBMX XSHaNTbIr angargyynaxag Xyprax 6anHa.
OnoH XuUnunH Typuimg awmrnargax 6anraa 6oxup
YCHBbI CYITK39, XOOJ10M, OUTYYMKITINUIAH
awmrnargax — xyrauaa — X3OuWWAH  X3T3PCIHIAC
Jamkyynax Lyram XOOSfioM pyy MOAHbl YHAOJC
H3BTOPY ypraH wyram xoonowa Gernepen
YYCraC3HI3p  Wyram XOOMIOWH  X3BUWH YN
aXxunnaraaHg HOUTOW XYHAPAnN yycracasp banraa
oM. TYYHYN3H OOXMP YCHbI LUyram CYIDKIHUN
epreTrenn Hb CyypblWNbIH OyCUAH TapxanTbiH
Xypapir rynuaxryn 6avHa. Tuim 4 ydypaac wux
XOMX33HUA LIBBIpnaraaaryn 6oxmp yc Oawranb
opuvHA Wyyn angaracaap 6anHa. Ynaan6aatap,
OpAaHaT, [dapxaH 33par ToM XOTyyAblH 6oxup yc
LaBapnax OGanryynamxkyya 50-aac unyy Xunasp
awmrnargax Oaviraa Gereep 34rasp
Baviryynamxyys Hb 6OXMp YC LI3BIPAra3Hun
TOITBOPTON YWN axunnaraar OMpbliH MP3sgyng u
xaHrax ©Oonowmxryn Gampgantan GanmHa. AX
ynUnaBapuinH 6oxmp yc 6onoH TeBnepceH Byc rap
XOPOONIbIH 6OXMP YC ypbAYMIICAH L3BIPNArasHNi
Tanaap WWAOJrA33ryn acyyanyyn HWUnasarym
Ganx oM. WMNMIsc wupax KUMyyasg odHa 2
acyydana aHxaapnaa XaHgyynax —axunnax,
WMNABAPIIAX Hb XaMrMhWH Yyxan copunt 6omx
GaviHa. ©MHe aypacaHynaH MoHron ync Hb YCHbI
xomMmcgonTon 6yc HyTar yump apuyTrax TaTyyprbiH
YCbIF JaxMH alnrnax Hb H3H Yyxan acyyaarn oM.

XOTbIH XYH aMblH ambdapgar CyypwH raspbir
TOMPCOH MAPUNH XOPOoOoson (XyH ambiH 40-45%)-4
Ganx ynamxnanT 3CTUA rap, SHIUAH XUALTIN
MOAOH OGanwwuHg yc xaHramx, OGoxup yc
3annyynax yunuunras cucteMm OAdoor XypTan
xonborgooryn 6anHa. OQ0OMMMH rAp XOPOOSIIbIH
yCaH XaHramx, apuyH LU3BpUNH Hexuen 6angan Hb
Maw gytMar Oyly ycaH XaHramXX Hb 36BX6H YC
TYraax LAryyaaac xaHrarggar (XOHOrT Har XyHA4
Horgox 5-aac 10 NUTPp XypPTan XaMXK33TaN), apuyH
LSBPUIAH Wwaapgnara XaHraarym HYX3H
)KOPSIOHTON, MOH TOBMOPCOH AynaaHbl CUCTeM.
xonoboraooryin Hexuen OGanpgan Tyraaman OGaliHa.
OH3 Hexuen 6Ganaan Hb AP XOPOONSbIH OPYMH
Aaxb 9pYyN axyyvH Hexumuur ynam AOopAayyriK
Ganraa sBoan oM. [9p XOopoonon eprexuH
TANMAXUMAH XWP33P  XOTbIH rasap HyTar Tegun
XIMXKIIraap TAMXK Ganpgar. TYYYHII3H

UOBIPLUYYMA3ryM YHAOHblI  YCHbl  X3P3rnaa, wn
3agram 0OXvp YCHbl Xaargan, HYX3H JXOPMOHIMUIAH
OHeernH Hexuen Oarvigan OOMOH 3pyyn axywH
XaHranTryn 3ypLiunn Hb XangBapT eBYMH Tapxax
Hexunuur OypaH OypnyynceH 6GanmHa. [ap
XOpOOnmnblH ann epx O6yp eepcauvH 6GapbcaH
L3BOPNArasHUN siMap 4 LwwaTt gamknarrym HyxaH
XXOpProHTON ©ereef XOPFOHMMWH ©TreH OGOoroH
LUMHI3H Hb LYYy ra3pbiH N'YHPYY HOBTIpAar.

2. 3opwunro 6a rapuy

° Fa3pb||-| AOOPX YCHbIl XAHaANT WWHXWUIT33 6a
cumynauum

MoHron opHbl XyBbA ra3pblH JOOPX [YHUM YC Hb
YHOHbI ycaHA LWyyn Xoparnarasax OonoMXKToM
Gereen NX3BYNSH L9BIpLUYYIANT Bapar
waapanarryn 6avigar. [aspblH r'YHWUN YCbIr X3PX3H
30XUCTOW onbopnox, GanranuinH raspbiH O00pPX
YCHbI TOX33r43N Hb X3pPX3aH eepunergex Oaviraar
anaHrysa Ynaan6aartap, OpasHaT, [apxaH 33par
XOTYYAbIH X3MX33HA OWNrOXbIH TyNnA uar xyrauaa,
OpOH 3alH ereranyyn 60MnoH raspbiH JOOPX YCHbI
TeneB Gananbir 3arBapuvihk MeH OFIOH KWUIWIH
cumynsaumir (2040 oH  xyptan) MODEFLOW
nporpaMMm awurnaH XuWnix LWaapanaratam om.
[aspblH O00pPX YCHbl BOXWMPAMbIH 39X YYCBIPUIAT
6un Gonrox Maragnantad yyn YyypxanH yun
axunnaraa, man ax axyw, rasap TapvanaH, axymH
©OMnoH YNNABIPISNNNH Xasrgan yCHbl XaMXK33 caB
raspblH XaMXK33H HOMAr4ax 6anHa.

[aspblH O00OpPX YCHbI ypcaublH 3arBapaap $H3
OypuiiH XyBunOapyyablH CUMYNSUM XUAX Hb Yyp
ambcranbiH ©eepynenTeec LwantraanaH raspbiH
OO0OPX YCHbl HOXEH C3Prax Hemneesnnuinr yHanax,
©COH HAaMaraax Oym raspblH  OOOPX  YCHbI
onbopnonTeir xdaHax ©onomxuir 6un Gonrogor.
®payHxodbiH  OnTpoHuk, Cuctem TexHornorw,
3ypar awwurnanteiH  Opaam  LUuHXmMnrasHum
XypaanaHrmnH [aswmntat Cuctem-TexHONormmH
canbap Hb HI3NTTAN awwurnax HonomKTON
nporpamm 6onox AHY-biH "'eonorniH cyganraaHsbl
TeBeec rapracaH MODFLOW nporpamm
XaHram>KMIr awmrnad 6yc HyTrMiH raspbliH JOOPX
YCHbl ypcranbiH 6Gangneir cygnax 30punroton
axunnax [dapxaH ©OonoH  XOHrop  CyMbiH
XOMX33HO raspblH  [A0OPX YCHbl  ypcranbiH
3arBapbir  6onoBcpyyncaH oM. [aspbiH OOOPX
YCHbl ypcCranblH 3arBap Hb Yyp ambCrasbiH
©6pUNenTUNH Hemneer xapyyncaH xyBunbapyyn
(kMWwa3anban: raspblH O0OPX YCHbl TIX33rgan
GaraccaH, Xapaa ronbiH 6ara / eHgep ypcaupblH
TYBLWMH) OONOH XYHWA YU axunnaraaHaac
YYOC3H YCHbI X3P3rfasHUA eepynenT (KULLS3 Hb,



BOANOrbIH XYPAAHIYH

POLICY BRIEFS

raspbiH TYHUA YCHbl ONGOPMAOAT H3MIrAC3H)
39prunr xapransaH y33x [JapxaH, XOHrop CyMbiH
XOOPOHAbIH OYC HYTMUMAH raspbiH J0OPX YCHbI
Heeue Heneernk Oyl ronnox XyuYuH 3yunyya,
TOAM39PUNH ABLBLIH Tanaap OWNronT rapraxbiH
Tyng cumynsy, XMAcaH. HapumsumncaH yp OyH Hb
YHOHbl  YCHbl 39X  YYCB3puir  0onboprioxTon
XonbooTon yCT AaBxaprag Y3yynax Heneenen,
alumrnacaH, cyypunyyrcad, yWn axwnnaraaraa
aByyngar TOOH 6OMOH YaHapblH  XAHaNTbIr
aBTOMaTXKyyrcaH cuctem b6anx 6omHo.

Har pax rapranraa: OH3  TypwwunTaap
GaTnargcaH raspbiH [40OpX YCHbl 3arBap 6a
cumynsaumir MoHron opHbl 6ycag 6yc HyTryyaag
raspblH [OOPX YCHbl €peHxui TeneB OGananbir
XSHaX 30pUSITOOP HIBTPYYIIAX.

Xoép paxb rapranraa: [a@spblH FyH33C raprax
aBcaH L3BIOPLUYYIIONT XUWATA33rynm ycbIr uaawmg
bonoBcpyynaH awwuvrnax ©0anx waapanaratan
GanHa. Yunp Hb raspbiH JOOPX YCHbI YaHap Hb Yy
yypxan, xegee ax axyuWH YUNAB3Ipranasc
WwanTraanaH goponTtcoop 6awnraa tom.

* YHAHbI YCHbI ONGOPNONT 60SIOH XaHramXx

YC XaHramMXuiH Lyram CyJfPKa3HI3C angargax
Gawvraa ycHbl angargan Gyly OaxvH Caprawiryi
YCHbl HeeuunH angargan Hb MoHron opHbl XOT
CYypvH rasapT Tynrapy OyW rom Tynramacad
acyyanyyobiH Har oM. MiMa wyram CysrmKaaHUN
YCHbI angaransir unpyynax 6a wyram cyrmkasHum
C3PragH 3acBaprianTbil aXmbllr aBy X3P3INKYYIaX
Hb LU9B3P YCHbl HEBLUUNI X3MH3X, YC XaHraMXuir
HAAMNYYNaX — cucTemMp — 3apuyynax  SHeprumH
X3parnaa Oyy apyMM XYUMIAT XOMHIX3A Yyxan ay
xonboraonTon oM. JH3 X3PIrudd LwaapanarbiH
ynmaac ®OCT3ASWX-unH Odaswuntat Cuctem-
TexHonormiH canbap Hb HydroDyn nporpambir
YCHblI anpargnbir UINpyynax 30pUnroop
XODKYYNCaH.  ®payHxodepblH  MOHUTOPUHTUIH
TOCMWUMAH 30PUNTO Hb YpbAYMIIAH TOOOPXOWMIICOH
TOO X3MX33 OyXui  HIrAM3n OfoH napameTp
M3gparyyyn (gapant, ypcran, Ayy 4YaM33)-unar
COHIOrACOH YC XaHramXWMH CYIK33H [O3X YCHbI
anparanbiH GanpnbIir TOOLIOOMOX MEH YYHWUIAT
©6p ©ep CY/PKI3HWM napameTpyyablH OHMauH
XOMXKUITUNT alunrnaH TOAOPXOMOX 30pUiroop
CyypunyyrcaH oM.

TaHKkyygaac npax ypcaupbiH Cymkaa 60noH ragartu
ypcax  Cy/mkaa  (X3parnarygmH  X3paruyas,
angargan) Hb  YCHbl  TyBWHWWA  ByypanTaac
YYOONTON papantbiH  OUHAMUK  XeOenreeHuinr
CYITK33HMI yynasap 6ypT 6uin 6onrogor. Yump Hb
X3PArMNarynnH X9pParnasHUA TOITCOH Xanbap Hb

SHIMIH TOPUMbIT eapuiiH BONMOH angaranbiH TypL
eepuMITK, ypcay Hb  TOpHbl  Japantaac
LanTraancHaap OMpOSILLOOX GarpnanTan
LOOPONTbIH  OanpLunbIir  XyBbCflbIH  OHOBYTOW
anropuTmyyabir rmapaBnmk cumynauuTan
xocnyynaH awmrnax 3amMaap TOOLOOMOX
©onomxTon. [lapxaH XOTbIH XyBb/, 3H3 CUCTEMUNT
cyynrax, wanrax Oonomxton 6Gereeq MeH
angargnbir UNpyyrax CUCTEMUNH Tyxah epeHXui
OWNronTbir TOMMIOH erex GonowmxTon. “HapxaH
Yc CyBar” komnaHun 6ugHui cyganraaHsl Yp AyHA
YHA3CNSH [lapxaH XOTblH TYr33MATUNH CYIDKISHA
rapcaH angargan (ramMTax, 9BA3PCOH XOOJTO0N)-bIH
3apyM  X3CTUWI HOXeH CIpradx 3acsapnacaH
OarHa. YyH93C ragHa yc X3parnard OypT YCHbI
TOOMyypbIr  Cyypunyynax, X3parfacdH  YCHb
TOOLLOOT CamKpyyriax XaparTan.

MoMo-niiH yp ayH Gyly aHxHbl rapranraa 6on
9pUMM  XYYHWA XYBbA, yp awwurtan ycaH
XaHraMXWUH CUCTEMUIT Oanlryyrk, TYYHUA YN
axunnaraar camkpyynax, ogoo 0anraa ycHbl
angargnblH - X3MIKI3r  CYIDKIOHMIM  X3IMPKIIHA
M3O3rOaxyny  Oyypyyrmk, TYr3MTUWAH  CYIDKI3r
camkpyyncHaap CUCTeMUWH anjargnblH XsHanTt
camkMpd yc  gamkyynax — wyram  XOOmnour
3acBapnax, Cconmux, YCHbl Toonyyp ©onoH eep
Oycag  TOHOr  TOXEOPeMXUWAr  cyypunyynax
OSBLUMATIT TEXHOMOTUWT HIBTPYYAX33P 30pbX
axunnaca.

Xoép paxb rapranraa Hb ogoo Gaviraa YCHb
TOOMNyypbIr ancbliH yaupanaratanh XIMXUATUIH
Wwnrgan GoNoH ancbliH 3aMHaac YHLWWX TOHOr
TOXO8POMKEOP COSMX.

lypaB gaxb rapranraa Hb rap XOPOOSIbIH yCaH
TYraax xXyaryyoan KapTbIH CUCTEMUIAT
cyypunyynax.

HepeBaax raprasnraa Hb yC XaHraMXUNH HArgCoH
Lyram CyImKa3HO XOnBOoracoH yc Tyraax raspyya
Oytoy XyaryyablH TOOT HAM3rAyynax.

Oarasp wuianyyamir Modron yncelH 6ycag 6yc
HyTarT Xapankyynax 60noMXTow.

* Boxup yc Lu3Bapnaras

Boxup ycbir U3BIpPMAX rdA3F Hb ambAapnbir
3pCAnaac xamraanaxbir XafH3. AnaHrysa 3H3 Hb
YC, XOPCHMN TOITBOPTOM 93X YyCBIpwuir 6uin
OOnrox, WHraCH33p XYH aMblH 3pYYy/l M3IHOWNUT
Xamraanax, T3OHWA ambApan axywur L3u3rnaH
XOPKYyynaxag Tyc pAaM OBOnoH [awkux apra
X3MX33 tOM. X3panKyynanT Hb Gavranb OpuYHbIr
Xamraanax OOMOH OPOH HYTIMWAH 3pyyn axyuH
6oanorbiH  Yyxan  30punTyyAblr  XaHracHaap
OvenHa. TeB Ooxup yc 3annyynax cuctem, 6oxump
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yC L3B3pnax Ganryynamxkyyn XOT CYyypuH rasapT
YANABIPNANUNH TOBYYA3L  9H3 axnbir 3OUNH
3aCMMNH  XyBbf, XaHrax axunnax 60noMXKTOn
bereepn TeBnepceH Gyc GOMOH xarac TOBNEPCEH
Oycyyoag TorTtBOpTOM ©oAnoro xaparton OanHa.
TeBWNH yc 3amnrnyyrnax XooronH CUCTEMUNT X666
OPOH HyTarT LWWMKYYN3X Hb yC 3annyynax
XOOSOMH 3OMWH 3acrMiH epTer (XOoorown, Hacoc
CTaHUblH XepeHre opyynantblH OO0foH  yWn
axunnaraanbel  3apgan) 6onoH  xon  3amlH
TI9BOPMANTISC YYCIX HOMINT acyyanyya Hb
OoxvMp YCHbl HaWpnarag Hereenex 33praac
WwanTraanaH 30rcontoHg opx 6arnHa. Llaawnaapg
OOXMP YCHbI CYIMKAISH [3X 3agparnblH YU SBL Hb
ynamxnant 6eToH  gamxyynard  CUCTeMUIr
ramMTa3x wWantraaH 6omk 6anHa.

TeBnepceH byc Wwnngan He 6oxup yc L3Bapnaxasg
epTer 3apgan Oaratam Oamk Gonox Teauniryn
JaByy Tan Hb 36BX6H rapcaH YCbIlr 3annyynax
Oara 39pruiH O3 OyTuumir waapggar.  Xapas
TOXMPOMXKTON GON FYHWI YCbIr CIPrasaxag GonoH
TyXaWH X3CarT AaxvH awurnax 6omHo.

Yvungsapnan, yyn yypxaw, XOT CYypuH
(HaganraaHbl rasap, HOOCHbI YWNAB3P, HAPWH
00O0B, SMWAH YWANOB3P, SMHIMar, LaxunraaH
CTaHU, X3BNANMWWH rasap, TO3BPUWH 3acBap
YMNuMnras) OGONOH apbC LUMPHWIA  YWNABIPMAN
(uaBapnax, apbc, Lmp 6onoscpyynax
YMNOB3PYYA)-39C rapcaH OoOxup YyCHbl ynmaac
yycax Gaviranb Op4YMH, YCHbl HEeUMH acyyaan Hb
TOMOOXOH XOTYyAbIH XyBb/J, HOLTOM OPYUH HEXLeN
toM. Boxup ycbIr L3aB3apNaxag Tynrapax acyygan
Oapxwaanuur 6oxmp yc 6un 6o5ox NpoLECUitH
3X3H vyeq LWMAOBIPNaraaK seax EcTon. YyHun
Jaryy [093p AypbAcaH [[93p AypAcaH xasargan
YCHbl YWMAB3PMAryaac rapantan xasargan ycaHg
aHxaH wWwaTHbl GonoBCpyynanTbir rasap 433p Hb
XWX, YYHUA p[apaaraap TeB OOXMpbIH Llyram
CYITKI9HA LWaxax Hb 30XMUCTOW oM. [[9CaH xaaunm Y
6oanT Bargan O33p XOTbIH UX3HX YWIABIPYYOSA
ypbauMnaH ua3Bapnax bavryynamk  6anxryn
bereeq  ymnaBapnacaH Goxup ycaa GOXMpPbIH
wyramg wyyn waxaar.

v' Xasrgan 6oxup yc usBapnax TtesB: MoMo
TEeCnWIH Har yp AvH 6on JapxaH xoTbiH 1968
oHa OGapurocaH Goxmp  yC  L3B3PNaX
Oanryynamx TeBWWAr C3PrasH 3acBaprax,
COnuX 3amaap XOT CYypuH raspbliH Gairanb
OpYHbl TynramfcaH acyyanblr camkpyynax
BbornomxTon BGonoxbir xapyysncaH siBgan oM.
MoMo TecnuiH xamTpard Oanryynnaryyn
oonox “nm2am G6epnun” XXK, ®OCTI3AILIX-
WIAH OaBwmnnTaT Cuctem-TexHonormmH

canbap racaH 2 Gawnryynnara xamtpaH 2010
oHA TypwunTtbliH SBR-TeBunr JapxaH XOTbIH
TOBMOPCeH 6oxup yc LI9BIPLUYYIIaX
GanryynamMxvHa Cyypunyyrmk XO0Ep >KUIUAH
XyrauaaHg amxunTrtan axunnyyncaH 6anHa.
SRB TtexHonorunr MoHron yncbiH TOMOOXOH
XOTYYyA, CYYpWH ra3pyygag awwuvrnargax oyu
Goxmp yc L9B3pPIIax Banryynamxmg
HOBTPYYJ19X GONOMXKTOWN.

v' TeBnepceH Oyc 0oxup yC L3BIPLUYYIAX
ynnuunraa: beprmaH AG komnaHun WSB
6rnopunbMuiiH - 6oXMp  yC  LIBBIPLLYYIIaX
TEXHOMOMN  Hb XWXKUI CyypwH rasap, Xe[ee
(cyM, anmarTt) OpOH HyTarT H3H TOXUPOMXKTOW
boxvp yc  u°Bapnax  GavryynamxkumnH
xyBunbap oM. JHaxyy WSB TeXHOMOrmmH aHx
2011 oHg OapxaH-Yyn aimrinH OpXOoH CyMbIH
TOBUNH XYYXOWAH UL3LUIPNArT  CyypunyynaH
TypwcaH 6a ywn axwunnaraaHbl Yp OYyHr33c
Yy33X394 Mall aMXunTTah Xx3pankwx 6arraa
Tecen 0Oomk 4agcaH. TWUIAM33C CYyyNMUAH 2
XuUng o 9HS  TexHonormnr  Tawwur, BypsaH,
3yyHoonrap 39par 12 cymaHg  Gapbx
awwurnantag opyyncaH 6a  6yx Tecnyya
aMXWUNTTamn Xapankux banHa.

Hapaax rapranraar Tannbapnaxag:

OxHuK rapranraa: AX YWNOBIpUMAH Xasrgan
yCaH aHXaH LWaTHbl L3B3PLUYYIIONAT XMNX. JpUuM
XYYHUA XyBbA UMYy aliurtan, waapanara xaHrax
YN axunnaraatam xasargan  yc o uyrnyynax
cucteMmir  Togopxownox  6onoH  BOXMpbIH
rONOMTOT FAMTC3H 3CBAM X3T avaanantamn Xacrumr
conux Oyty HEXeH CIPraax.

Xoép paxb rapranraa: boxup yc U3B3pnax
Ganryynamxviir — CoprasH 3acBaprax, [AaxviH
yrcpax, auMmryygblH TeByy434 TOXUPOMXKTOMN
TEXHOSNOMUIAM H3BTPYYNIX, XULWI33 Hb TYraaMman
X3parnargax WASBXXKYYNCaH nar acsan  SBR
6onoH WSB TexHomorm Oyxui  L3BIpPNaX
Banryynamx 33par eHgep YaHapTawn yc 3annyynax
YANYMIIraaraap TOrTMOS XaHrax rox Mart.

lNypaB paxb rapranraa: [9p xopoonong ycaH
XaHramx, apuyH LOBPUIAH YANUURraar
camkpyynax. Yyna: (i) TeBnepceH ymnumnrasr
epretrex; (i) epxvMWMH TyBWWHA XONOONTYyabIr
H3Marayynax

* YcHbI Ten6ep, Tapud

MOHron opHbl UX3HX TOMOOXOH XOTyyaan YyHOHbI
yc, 6oxmp ycHbl TenGep, Tapud Hb XaHrantrym
X3MX33H4 Ganraa Hb YC cyBar KOMMaHWNH YN
axunnaraaHbl TYNMUSTIAN, XOPeHre opyynanTbiH
Sonowk xasraapnargman 6amx wantraaH 6ok
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Oavraa tom. TuiAMd3C 9H3 Hexuen OGanmanbir
Aapaax apra 3amaap camxpyynax 60noMKTOn:

v' Tenbep 60mnoH TapudbiH LUNHIYMAM
v TenbGepunH  HIX3IMXKIMAMUAT  HAMIrayynax
QXKMbIF IPUMMXKYYIIX

v' CaprasH 3acBapnax yin axunnaraaraap
AaMXyynaH — yun  axwunnaraaHbl  GOnoH
CaHXYYMMAH Yp alrnir HaMarayynax

v WHCTUTYUMIH  OYTUMIAH  eepunenTt, HeeLl
YagaBXxXmnr 63aXKyynax

v Yun axunnaraaHbi GornoH 3acBap

VYUNYUNIa3HUI 3apasibir HOXOX

v’ YC CyBrMIH yaupAaax rasapTt (XOT, alMruiH
3acar 3axupraa) 9OMWH 3acar, CaHXYYrumH
XyBb Yp awwurtam Oanx Tyxawnban canH
YaHapblH  WyraMm XOOMOWr  cyypunyynax
33pragp  opyynax  XxepeHre  opyynant
Wwaapgnaratan ©Oereen  XyBUWMH  X3BLUMUAH
XOPOHTe COHUPXOSbIr TaTax.

* TexHonorwy, apravnanbIir craHgapTynnax

MoHron yncbelH yCHbl 3px Byxui 6anryynnaryys Hb

YHHM-niiH MoMo  TecnuiH  sABUag — aBd
X3PaNKYYNCaH X3P3NKYYIIC3H, TypwunTaap
LanraracaH TEXHOMNOTNIr cTaHgapTyMnaH
awwurnax Gonowmktonm  Gereen  X3panKyynax,
HOBTPYYI9X npouecchIr xanbapLuyynax
OOMOMXKTON.
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4. XaBcpant A — YHAHbI YCHbl XaHramxwumr

03XXKYynaxag raspblH  [O0OPXM  YCHbI
XAHanNT
AMEPUKNIAH ["feonornmnH cypanraaHsl

XYP33M3HII3C raspblH [OOPXM YCHbI ypcranbiH
LWWHX YaHapblr CyAnax 30purnroton rapracaH
H39NTTAN 3x Oyxun nporpam xaHramx 60mox
MODFLOW - bir awurnaH FhAST Hb [dapxaH
60NoH XOHrop CyMAblH XOOPOHAbIH BYC HYTIMIAH
raspbiH A00pXK YCHbI 3arsapunansir
6onoBcpyymk 6arnHa. JHaxyy MODFLOW 3arsap
Hb TrypBaH X3MX33CT Tercrener snraBapblH
3arBapunan 6ereen [A3NXUAH HUNT3L XYN93H
36BLUGOPEraceH ra3pblH AOOPXWM YCHbl CTaHAapT
3arsapynanyyabiH Har oM. MeH 9H3 3arBapunan
Hb TMOPOMOrMNH YWN €BLUbIF 3arBapynax OfioH
TOOHbI siNraaTav 3areapynansiH 6aruyyabir caHan
Gonrogor 6a yyHO TYHWA XyOrMAH yC COPONT,
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rofiblH H3BYMNT GOSIOH LWYYPANT, ra3pbiH JOOPXM
YCHbI HEXeH capraargan, 6oxupayynard 60aUChIH
306r4/IMNH  Mnpouecc X  MIT  XamMaapHa.
MODFLOW awwurnaH 6onoBcpyymk Oyin 3HIxXyy
OyC HYTIMIH raspblH OOOPXM YCHbI 3arBapynang
X3[, X3A3H eep CLeHapuor aBy y39x 6a MHracHI3p
[apxaH 60noH XOHrop CyMblH XOOPOHAbIH 6yc
HYTTMAH raspbiH JOOPXM YCHbI ypcauad Heneesx
Oym ronnox Xyy4uH 3yunyyg OOonoH TaArsa3apuiH
npouecbiH Tanaap ownroxod xsanbap 60nHo.
OHAXyy CUEHapWOHyyad Hb raspbiH JOOPXM YCHBbI
TOXKAaraan Oyypax, XyaruiH YCHbl  LaBxanT
HAMarasx, Xapaa TOfblH ypcaublH  X3MX393
Oyypax/Mxcax 33par XyYuH 3YWNYYOUIAT aBy Y3HI.
[[@3pblH  JOOPXM YCHbl ypcaublH CUCTEM Hb
3arBapynang xamaapargax ©Oym rasap Oyiwoy
TyxanlH OyC HYTIMAH TMOPOreosniorniH Hexweec
MX33X3H xamaapHa. [apxaH xoT ©60noH XoHrop
CyMAbIH XOOPOHAOX 6YC HYTIMINH rMAPOreosorMnH
Hexuen Hb mMaw uory, cuctem bereeq aHaxyy 6yc
HyTarT 7 ©ep TOepNUNH reonorniH Bycunan
TOXMONZAOr. XamMrurMH ron raspbiH 4OOpXM YC
aryynard  Oyxui  rugporeonormiH  G6yc  Hb
Japantryi arfcapxar HapwuiH LUMPXSIT LaBap
aryyrncaH 9rcapxar xampraH dynyynar ycT
JaBxpara oM. OHaxyy aasxpara Hb 10-20 km ypT
ypramknax Gereen owiponuooroop 70 M opyum
3ysaaHTan 6onHo. MeH 39H3 paBxaprag raspbiH
[OOPXM YCHbI ypCranbiH YUIT3N Hb 6MHE6C XOWLL
YUFIBHI.

OHaxyy 6onoBcpyyncaH 3areap Hb [lapxaH XOTbIH
raspblH [JOOPXWM YCHbl HEBUWNH LuaBxargant
OonoH TyyHA Hemneemk Oym yyp ambcranbiH
©epYnNenTunr onnroxos Tycrnaag 30rcoxryi MeH
OPOH  HyTIMWAH  Oanryynnaryygag  LWIMnAaBap
rapraxag gawknar 6omnox OOMOMXTOM oM.
TYYHUN3H, 9HAXYY CydanraaHbl axXIblH Yp OYH Hb
[apxaH xoT 60r0H Xapaa rofibiH caB ra3pbir OJIOH
HUATUAH 034 OYyTUMAH XenknuiH 3arBap HyTar
OonroH xenkyynaxag tycnax 6ereep uaawng mMeH
2020-2050 oHa MowroneiH 6ycag ©yc HyTryygoag
TYCraH X3panKkyynax 60NOMXKXTOM oM.

5. XaBcpant B — YHAHbI yC TYraax CYJTK33H
03X YCHbI angaranbir Unpyynax

YHHM — MoMo TecnuinH cyganraaHbl axnyyabliH
H3I Hb YHAHblI YC TYradXx CYIK33H [O9X YCHbI
angargonbir - UNPYYnax MeH HeXeH Caprasax
3acBapnax oM. JHAIXYY aXmbIr X3PanKyyraxaad
cyypunyyncaH Maapary TOXOOPOMXKYYOUNH
Tycnamxranraap yCHbl angaranbir OHManH XsaHax
MEH YCHbl rMApPaBNVKWUAH TemneB  Gananbir
OOCT3AILLUX-niH OaswmnTat Cuctem-
TexHOnornmH canbapblH B6onoscpyyncaH

HydroDyn nporpam XaHramXuiiH
Tycnamxramraaap TOAOPXOWMOX oM. 2KuL33 Hb
AQUALYS cy/mkasHA LOOpONTOOC  YYA3NTIN
angaraneir unpyyncaH toxuongong HYDRODYN
nporpambliH TycnamTtamraap TYYHUIA LyrnyyncaH
©MHOX M3433n3n4 YHOSCM3H eHeTuK
ANropuTMbIH X3MXKIMK rapracaH GornoH
TOOLIOOSICOH Yp [AYyHr XxocrnyynaH OGonoBCcpyyx
LOOPOMTbIH Ganplnbir  TOOOPXOMNAOr. JH3IXYY
M3AP3ry TOXEeePeMXWUAH TacpanTrynm XIMXKWAT,
AQUALYS wunpyynary 6onoH HYDRODYN pgax
FeHeTUk ANropuTMbIH XOCONCOH Gargan Hb
UX33X3H pfaByy Tanbam M. YYnp Hb YYHWIA
Tycnamkramraap Cyrkaar 7 XOHOrMWH 24 uar
xsHagar 6a LooponTbIr uar anganryin Tap gapyng
Hb WMpyynax Gonomx onrogor. QHaxyy 3 apra
(yycrax gyy YMMI3HWA TYBLUMHI33P 3anr TOrTOOX
apra)-blH  M3O33MMAT  HIITrACHI3P  MIA33MaAN
unyy HapumBunantam yHaH ©6onox Gereep
angargneir cyganraadbl Tanbanr unyy Tanax
©onomxTOon tOM. TYYHUN3H, M3A33NNIH
OHOBYTOM oanpang Tynrapax acyyanbir
M3A3r4axynuasp Oyypyynx, WHI3CHI3p
anropuTMbIH TYWLITIAN unyy camxvpHa. Magpary
TOXOOPOMXKMIH ereranbiH TycnamxTanraap
M3A39NNUAH  AaBxunbir  60rMHO  Xyrauaadg
rapraxk, reHeTUK anropuTMblH 3ax Xs3raapblH
HeXUMnr Toxupyynax 6onomx unyy 6onox oM.
OHaXyy aprblH Tycnamxkravraap CyynumH 3
XununmH - xyradaaHg  Hapxanel  Yc  Cysar
KoMnaHuTan xamTpaH [lapxaH XOTblH YyC
XaHraMXUINH CYIDKIAHUA 26 KM OpuMM ypT YC
OamKyynax ron Lwyramblr 3acBapnacaH 6aviHa.
TYYHUN3H LOOPONTOOC YYAINTIN YCHbI angaranbir
25%-nap ByypyyrncaH.

6. Xacpant C - WSB ©OGoxup yc
L3BIpLIYYIIaX onochnnom
TexHonorun/Mapaanan 6a TypwunTbiH Yyp

AYH

MoMo TecnunH xypaaHg OpXOH CyMbiH HyTarTt
Gara Xxyy4nmH uvagantam Ooxup yC L3B3IPNIAX
Ganryynamxuir  Typwwk Y3CoH ©0a  3Haxyy
LU3B3pnax  TexeepemX Hb 50  xyyxguinH
OartaamkTtam U3U3PMSrMAH YN  axunnaraaHg
30puynaH 6yTaaracaH.

WSB O6uodunbMblH  60OXMp yC  LIBBIPLUYYIIAX
TEXHOMOMM Hb LU3B3p OMOMUIBLM  TexXHOmoru
Gereen TycravnaH 6o0MnoBcpyyncaH Jamxyyrnax
mMaTepuanaap xunracaH 6avigar. Opx npax 6oxmp
YC Hb 3HOXYY TOXOOPOMXKUAH 3 LiaTnanTt Xacrasp
TaTax XyyHui paryy ypcax 6ereen aHAa OypaH
3agpanTblH MPOLECC sBardax Texeepemxeec
rapax YCHbl  X3MX33r  ONTMMan  TYBLUMHA
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Gannragar. XyntHui ynupang ©60xup  yCHbI
Temnepatyp 4°C XypcaH 4 3HAIXyy OmonorumH
npouecc Hb OypaH sBargax Oartanraatan oM.
OHOXyy  LI3BIpLIYYNSX Npouect awwurnargax
3PUMM  XYUHUI X3MXK33r Oyypyynax MeH ywnn
axunnaraaHbl 3apanbir xamrunH 6ara Ganxaap
TeneBneceH 60nHO. MoHron oOpHblI Hexueng
CUCTEMUIH TOXMPOX 3CIXUNT cydarnxk 6anx seuag,
3HOXYY CUCTEM Hb anb 6Oomnox 6ara 3aceBap
apuvnraaraap unyy nx LI9BIPLUYYIaX
MYMUITIONATAN axunnax 605ioX Hb TOrTOOr4COH.
Texeepemxeec rapax LUSB3PLUYYIIC3H YCHbI 0N
napameTtpyyd ©omnox XXX (XUMWAH X3paruaat
Xyumnreperd) — UNH xamxad 75 mr/n, NH4-N 5
Mr/n-aac  Gara GancaH. OJOHAIXYy Texeepemx
QKUIMMAXK IXIMCIHIIC XOMLI Mall OfI0H JKCMepT,
Ganryynnara ©0MOH COHMPXOr4yAdblH aHxaapnbir
Nx33p TaTax GarB. QHIXYY TOXOOPOMXKUNH OaByy
Tan 60M0H yp awWwrunr gypearn:

v' Ypcauryi cuctem — 3cpar ypcran 6anxryi,
FOHOTUNH YEeUWH [aBX Xanux ypcran MeH

Oanxryn.
v TexeepeMxuHO uUaxunraaHbl, MeXaHWKUAH
bornoH ©ycag  xepenreeHa  XaCryyauur

Oaracrax erceH.

v’ ©epee — LaB3apnard 6atanraaT 6no opumH (20
XWUN TacpanTryn axunnax 60noMxXTon).

v/ XaT 6ara ypcay 60MnoH raH3TUAH adaannbir
30XMLYyYynaH axunnax 60noMXKTON.

v BuodunembiH axunnax Temnepatyp 4°C -
30°C.

v" Cuctem Hb 5 — 5000 xyH ama 3opuyrcaH
XYYUH YaganTan.

7. XaBcpant D - [HdapxaH xoTblH TeB
U3B3pnax OGauryynamxup cyypbnyyricaH
SBR-L3B3pLyynax TOXeepemk

HapxaH xoteiH TUB pgaxe SBR u3Bapiyynax
TOXeepOMX Hb Nu2am bepnuH  KoMNaHWi
yrcapcaHaap 2011 oHbl Hammpyraap capaac
3XJI9H alumrnargax 3XafcaH. JHIXYY TeXeepemxk
Hb MNyy4on Xaaranbelr eTrepyynardy 6yxun 6 m>
XOMXKIITIMN araapxyynardy/TyHagacxyynary
TaHKTan 0a eTreH XaarafblH LI3B3PLUYYISryasac
rapcaH ycbil MOH XYFI33H aBax X3C3rTa.
Texeepemx Hb OypaH aBTOMat 6a MeH YYHWUATr
nporpamuynargcaH yavpgnaraap (PLC) xsHapar.
SBR Texeepemx Hb OapxaHbl YLITB-uH anxgary
LOBIPLUYYMAMYUAH  TYFO3NTUMH  X3Cr33aC  UPaX
OOXMp yCbIr  XYII33H aBY  L3BIPLUYYINTUNAT
3X3MHI. OHAXYY TOXEOPOMXUWH 2 XUIMUWH YN
axxunaraaHaac xapaxag yr Texeepemx Hb XaTyy
yyp ambcran oyxun Hexuenn GanHra eepuneraex
avaanan Oyxun LUMHI3H Xasaranbir

GonoBcpyynaxag canH 30XULCOH TEXHOMNOMM raaar
Hb 6GatnaracaH tom. LlaBapliyynax npouecoir
Li9B3pIIaX rapcaH ycaHg yyccaH 604unCbiH XaMX33
anb 6onox Gara Gavixaap Tenesnex, TaapyyncaH
Geree 9H3 Hb LlaalwdblH XanaBaprymkyynanTUuiiH
npouecchir wyya siByynax 60MoH L3B3pLUYYIC3H
OOxmMp ycbir gaxuH awwurnaxag 6angsx gasyy
TanTam M. OHOXYY TOXOOPOMXWUAH  YIN
axunnaraaHbl TypWUnTLIr TyC XoTblH TLB-4 emMHe
Hb awwurnax 6OancaH XyyuuMH L3B3PLUYYIIaX
TOXOOPOMXKUNH OPOHA OPNYYIHK X3PINKYYMCAH. YT
TOXOOPOMXUIH OMHe [OypACaH AaByy Tanyygbir
aB4Y Y33H [OYrH9XSA4, X39pSB WYYy XYy4uMH 4agan
oyxun SBR Ttexeepemxuir [apxanbl TLB-uiH
OypaH yvn axunnaraaHg HUALLYYaH
cyypunyynean gapaax gasyy Tanyyaran 6anHa:

v UM GoamuCbIH X3MXK33r TOrTBOPTON OOMOH
XaHranTTan xamxasHa OyypyynHa.
v' LUaBapliyyncaH ycaH pgaxb YyyccaH xaTyy
0oaMChIH XaMXka3 TorTmon 6ara 6ariHa.
Awmrnargax apumm Xy4HUM Xamkaa baracHa.
LI3B3pLUyyncaH YyCHbl 4YaHap XMopbliH Oyc
apraap apuyTraxag TOXMPOMXTON (XaT ynaaH
TysilaHbl apuyTrarn, 030Hbl apuyTran, memopaH
LYYNTYYPUIAH apuyTran r.m)

AN

8. XaBcpant E - [apxaH mMmax,
63aNTranuinH raspbiH 6oxup
ypbAuunaH u3Bapnax xetendep

XYHC
yCbIr

YnnoBapuiH yn axwunnaraaHaac rapcaH 6oxup
ycbir GOXvMp yC LU3B3pnax Oanryynamx pyy
HUWMYYN9X33C OMHe ypbAuuIiaH LIdBIPIIIXK, TOM
LUMPXArTan xaTyy X3Cryy4aac canrax Hb 6oxup yc
LUaBapnax OanryynamxuiH gsg OyTuuiH  yin
axunnaraar Xx3BWWH, 36B fAByynaxag Jyxan
Waapanaratan ©ereeq MeH YyC L3B3pJIAradHMMN
YaHapbIr camkpyysk, 6anrane OpYHbIr Xamraanax
yyxan gaByy TanTtau tom. [lapxaHbl Max, XyHC
OaNTranunH YUNABIPUNH ypbaumncaH 6oxup yc

L3BIPLLYYIIaX TOXOOPOMXKUNH Tanaapx
ypbauyuncaH cyganraa, TypwunTbir  NUM23M
BepnuH  KomnaHu  rynmuyaTracaH Gereen  yr

YNNOBapT TOXMPOX CambKpyyricaH 3arBapbir MeH
caHan 60nrocoH oM.

XeTenbepunH TeneBnereeH O4OOMMNH allumriax
Oyn ypbOoYMnaH-L3B3IpLUYYNaX — Ganryynamxuinr
LWMHAYNAX axnNblH Tamaap TycracaH 6a TOC
Xamard LyynATYYpUir, aprangard XypasH HapuiH
LUYYATYYPTOM XaMT Cyypunyyrnaxaap TeneBneceH.
HapumH wyynTyyp Hb  UOB3IPMIArasHUM  ye
WaTyyablH XaMMMH 3XHWIA waTt Gereen YYHWUAr
XaHranTTaw  araapxyynant — 6yxunm  XacarT
XenaenTteec CIPrunncaH bangnaap cyypunyyrnHa.
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XapuvH TOC xamard Hb pgapaarviH wart Gereefq
razap pgoop OGampnyynargaHa.  VIHracHaap
OL0OMMIH alumnrnax Oy ypbaumnaH L3B3pLUYYaX
TOXEOPOMXK Hb LIOBIPLUYYIISX Mpouecchir OypaH
XUrx 60NoMXTON BOMHO.
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Urban water management in Mongolia

Authors:
Joérn Heppeler, Jens llian, Buren Scharaw

1. Introduction

An integrated concept for urban water
management requires conformity, sustainability
and flexibility. The latter point is particularly
relevant in the context of transition countries like
Mongolia, which experience a rapid urbanization,
which often outpaces urban planning and
development. Urban water services like water
production, water supply, treatment, distribution,
use, and reuse and wastewater treatment are
embedded in a physical system with water supply
and sewerage and treatment systems. Urban
areas are not only focal points of water
abstractions, but within the urban water cycle the
water quality changes depending on its use or
treatment. The technical state of urban water
infrastructure and their management play an
essential role for the daily operation of the
processes and economic efficiency and
sustainability of urban water consumption and
management.

The water supply for municipal, households,
industry and agriculture in Mongolia is extracted
only from groundwater wells in consequence of
the extreme cold temperature especial in

wintertime (up to -40°C). Within currently
groundwater, resources are sufficient to meet the
water demand of the consumptions. However,
groundwater extraction will almost certainly
increase in future because of the expected
population growth, planned expansion of
agricultural, mining activites and industrial
development in Mongolia.

The drinking water supply and distribution
systems of big cities in Mongolia were set up in
the 1950s-1960s. Water quantity and quality
problems are experienced at the point of delivery
as a result of the poor condition of many sections
of the 50 — 60 year-old pipe networks too, which
suffers an overall leakage rate currently estimated
at between about 40% and 50% and need to be
minimized rapidly.

Wastewater collection and treatment are very
important facilities in today’s water cycle in
countries like Mongolia. They are needed to
efficiently bring used water back to a state that is
not harmful to nature and human beings and can
be reused for different tasks. Today, extremely
polluted water from industries and mining
activities without a pre-treatment is flowing into
the sewerage system and to the wastewater
treatment plants and leads to a degradation of
control and a reduction of the level of purification.
Due to many years of utilization of the sewer
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network, pipes and sealing have already been
overused, tree roots have penetrated pipelines
and resulting line blockages cause serious
operational problems. The growth of the sewer
system has not kept pace with the settlement
spreading. Accordingly, considerable amounts of
untreated sewage are released into environment.
The wastewater treatment plants of big cities like
Ulaanbaatar, Erdenet and Darkhan are in
operation since more than 50 years. Such plants
cannot provide sustainable water treatment for
the near future. The pressing wastewater
problems in Industry (pre-treatment) and Ger
areas (de-centralized) have not been solved. This
is the most important challenge that needs to be
addressed over the next few years. The reuse of
the cleaned wastewater is an important issue,
because there exist a water scarcity in Mongolia.

Ger areas (40-45% of the population) surrounding
the core area of the cities where people live in
traditional felt tents or simple wooden houses
have no water supply and wastewater disposal
system to date. The existing water supply and
sanitation conditions within the Ger areas are poor
— with water supply only obtainable from water
kiosks (consumption measured at 5 to 10 liters
per capita per day), sanitation restricted to on-plot
long-drop toilets, and no access to the centralised
heating system. The hygienic situation here is
extreme badly. In Ger areas, districts lead to a
massive spatial expansion of the cities. Diseases
originate from unsanitary conditions, caused by
untreated drinking water, open sewage in the pit
latrines coupled with unhygienic habits. Self -built
not tight traditional pit latrines without cleanout are
in use at every family’s compound. Urine and
faces leak from the pit latrines into the ground.

2. Goals and outputs

e Ground water monitoring and simulation

The raw water from ground water in Mongolia is
generally of drinking quality at the point of
extraction, and as such is not normally subject to
treatment.

In order to understand how groundwater well
abstraction and changes in natural groundwater
recharge affect the groundwater resources in the
regions of like Ulaanbaatar, Erdenet, Darkhan, the
temporal and spatial variations and situation in
groundwater must be modelled and simulated for
long term situation (until 2040) by software tools,
like MODFLOW. As the occurrence of potential
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sources for groundwater pollution such as mining
activities, livestock farming, household and
industrial wastewater is increasing throughout the
catchment areas. With the  developed
groundwater flow model the simulation of different
scenarios will help to assess the effects of
decreasing groundwater recharge due to climate
change and increasing groundwater extraction on
the groundwater resources. The Fraunhofer
IOSB-AST has developed a groundwater flow
model with the open source software MODFLOW
published by the US Geological Survey in order to
investigate the groundwater flow situation of the
region between Darkhan and Khongor. With the
developed groundwater flow model different
scenarios considering climate change effects (e.g.
decrease in groundwater recharge, low/high
discharge rates of the Kharaa) and changes in
anthropogenic water usage (e.g. increased
groundwater extraction from wells) were simulated
to understand the dominant factors and processes
influencing the groundwater resources in the
region between Darkhan and Khongor
successfully. The detailed output will be an
automated system for monitoring the quantity and
quality of drinking water resources and the impact
of drinking water abstraction on the aquifers used,
installed and operational.

First Output: This tested ground water model and
simulation should be transferred for the monitoring
of the groundwater situation to the other regions
of Mongolia.

Second output: The produced raw water from
groundwater should be treated in future because
the quality of the ground water is suffering from
the increasing mining, agricultural and industry
activities continuously.

o Drinking water production and supply

Leakage in water distribution systems and
therefore the loss of valuable resources is one of
the main problems in many cities in Mongolia. So
leak detection and network rehabilitation in a
drinking water distribution network in a big city are
very important today, within the energy
consumption for pumping systems and fresh
water resources can be saved. However, the
Fraunhofer AST has developed a software
program HydroDyn within the leakages can be
detected. The intention of the Fraunhofer
monitoring project is to install a pre-defined
amount of combined multi-parameter sensors
(pressure, flow, noise) at selected points in the
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supply network to estimate and to simulate the
position of the leaks by online measurement of
different network parameters. Network inflow from
tanks and network outflow (consumer demands,
leakages) produces a typical pattern of dynamic
pressure on each network node caused by the
head loss in the pipes. Because the consumer
demand will change with a typical profile during
the day and the leak, flow depends on the nets
pressure it will be possible to estimate the
approximate position of leaks by using
evolutionary optimization algorithms in
combination with a hydraulic simulation. The case
of Darkhan, this system could be installed and
tested and can give an overview of the leak
detection system. In cooperation with USAG
Darkhan, the leakages (damaged and broken
pipelines) in the distribution network of Darkhan
were rehabilitated partly. In addition, water meters
for the each water consumers should be installed
for the improvement of concrete billing of the
consumed water.

The first output of the results from MoMo project
will be better functioning and more energy efficient
water supply system, significant reduction in the
existing levels of water leakage from the
distribution network, achieved through: better
system leakage monitoring, and progressive
renovation or replacement of lengths of supply
pipe, installation of water meters and facilities
within the existing network.

The second output can be piloting and
progressive replace of existing water meters with
remote controlled metering solutions and
associated remote reading equipment.

The third output is the installation of card system
at the water kiosks for the water supply in Ger
area.

The fourth output will be the increased numbers
of water kiosks served by water supply network
directly.

These solutions can be transferred for the other
region of Mongolia.

¢ Wastewater treatment

Wastewater treatment means protection of
livelihood. In particular, it is a measure to care for
sustainable water and soil resources and in doing
so ensuring health protection of the population
and facilitating prospering living conditions. The

implementation therefore fulfils important policy
objectives of environmental protection and local
hygiene. While central drainage systems and
wastewater treatment plants can economically
fulfil this task in urban and industrial centers, there
is need for suitable solutions for the decentralized
and semi-central areas. A transfer of central
drainage systems to rural regions fails due to
considerable economic costs for drainage
(investment and operating costs of pipelines and
pump stations) and additional problems caused by
long transport influencing the wastewater
composition. Furthermore, degradation processes
within the wastewater network cause damage to
conventional concrete channel systems.

Decentralized solutions can be more cost-efficient
in wastewater treatment and offer the advantage
of only little discharge infrastructure. If
appropriate, it can be used for groundwater
recharge or reuse on site.

The environmental and water resources problems
caused by wastewater from industries, mining and
urban (slaughter houses, wool factories, bakeries,
pharmaceutical companies, hospitals, power
stations, printing houses, vehicle repair) and
tanneries (cleaning and producing leather, coats)
in big cities are serious. The challenge of treating
the wastewater should be tackled at the very
beginning where the wastewater is generated.
Accordingly the produced wastewater coming
from the above- mentioned wastewater producers
should be first pre-treated on site of the company
and then it should be discharged into the central
sewerage system. However, most of the
industries in cities have no pre-treatment plants,
so that the produced wastewater discharging into
sewerage, if existent.

v' Central wastewater treatment: One result of
the MoMo project is realizihng major
contributions to improve the critical
environmental situation in the urban area of
the city Darkhan by rehabilitation and
replacement of the existing old central
wastewater treatment plant constructed in
1968. The MoMo partners p2m berlin GmbH
and Fraunhofer IOSB-AST have constructed
in 2010, tested and successfully operated the
pilot SBR-plant on site at the central
wastewater treatment plant in Darkhan for two
complete years. The SBR technology is
suitable for application at wastewater
treatment plants in big cities of Mongolia.

11
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v' Decentralized wastewater treatment: The
WSB biofilm wastewater treatment technology
of the company Bergmann AG, clearly has
good application where there are significant
on site wastewater treatment solution in small
cities and villages, like in rural regions (Soum,
Aimag). This WSB-Technology has been
installed in 2011 and operated at a
Kindergarten in Soum centre Orkhon by
company Bergmann and Fraunhofer IOSB-
AST looks feasible. In last 2 years this
technology were constructed in other 12
soums, like Teshig, Buren, and Zuundelger
etc. successfully.

The following outputs will be commentated:

First Output: Improvement of pre-treatment of
industrial wastewater. Better functioning and
more energy efficient wastewater collection
system through identification and rehabilitation,
enlargement or replacement of damaged or
overloaded sections of sewerage main.

Second Output: Rehabilitated and
reconstructed central wastewater treatment
plants (WWTP) in province centers adopting
suitable technologies such as common activated
sludge or SBR or WSB and providing
consistently high-quality effluent.

Third output: Improved access to water supply
and sanitation services in Ger areas achieved
through: (i) extension of centralized services; (ii)
increased levels of household connections

e Water fee and tariff

Water drinking water and wastewater fees and
tariffs in most cities in Mongolia are poor level,
causing the operational performance and
investment possibilities of Us Suvag are limited.
This situation can be improved by following
outputs:

v' Fee and tariff reform

v Intensifying billing collection efforts

v" Improve operational and financial efficiency
through physical program of rehabilitation

v Institutional  restructuring and capacity
enhancement

v' Cover its operational and maintenance costs

v"Us Suvag (and province Government) with a
strong pipeline of required sector investments
which are economically and financially viable,
and likely to attract interest from private sector
finance.
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e Standardization of
methods

technologies and

Water authorities in Mongolia will standardize the
technologies tested and adapted in IWRM-MoMo
project officially, by what the implementation and
transfer processes can be simplified.
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4. appendix A — Groundwater monitoring to
ensure the drinking water supply

FhAST is developing a groundwater flow model
with the open source software MODFLOW
published by the US Geological Survey in order to
investigate the groundwater flow situation of the
region between Darkhan and Khongor. The 3-D
finite- difference model MODFLOW is one of the
standard groundwater flow models worldwide and
offers many different packages to simulate
hydrological processes (e.g. well abstraction, river
ex-/infiltration, groundwater recharge, contaminant
transport processes, etc.). With the developed
groundwater flow model in MODFLOW different
scenarios (e.g. decrease in groundwater
recharge, increased groundwater extraction from
wells, low/high discharge rates of the Kharaa) will
be simulated to understand the dominant factors
and processes influencing the groundwater flow
system in the region between Darkhan and
Khongor. The groundwater flow system strongly
depends on the hydrogeological conditions in the
model area. In the region between Darkhan and
Khongor the hydrogeology is very complex as it
comprises 7 different geological units. The main
water bearing hydrogeological unit in this region is
the unconfined sandy gravel aquifer with
interlaced sandy loam. It has a width of 10 to 20
km and a thickness of approximately 70 m. In this
main aquifer groundwater flows from south to
north.

With the developed groundwater flow model in
MODFLOW different scenarios (e.g. decrease in
groundwater recharge, increased groundwater
extraction from wells, low/high discharge rates of
the Kharaa) will be simulated to understand the
dominant factors and processes influencing the
groundwater flow system for the long term
monitoring in the region between Darkhan and
Khongor. The developed groundwater flow model
will not only help to better understand how
groundwater abstraction and climate change

affect the groundwater resources of the city
Darkhan, but also will form a decision support tool
for local authorities. Furthermore, the results of
the research work serve to develop the city
Darkhan and the Kharaa River Basin as a model
community for public infrastructure development
which can be transferred to other regions in
Mongolia in 2020-2050.

5. appendix B — Leak detection in drinking
water distribution network

One result of the researches in IWRM-MoMo
project is a concept for minimization of the
leakages and rehabilitation of the drinking water
distribution network, based on the online-
monitoring by sensors and simulation of hydraulic
behavior by software program HydroDyn,
developed by Fraunhofer AST Ilmenau. When
AQUALYS detects a leak then HYDRODYN with
its up to date model is able to calculate the leak
position using measured and simulated data in
combination with Genetic Algorithms. The
combination of the continuous measurement of
the sensors, the AQUALYS detection feature and
the Genetic Algorithm in HYDRODYN gives some
advantages. The network is observes around the
clock (24/7) and leakages can be detected just in
time when they occur. The available information is
more accurate and the combination of the data of
at least three sensors (distances estimated from
noise levels) can be used to isolate leak search
area. Therefore the optimization problem will be
reduced dramatically which gives a much better
algorithm performance. With the knowledge of the
data from the sensors the boundary conditions of
the genetic algorithm can be adjusted in that way
that a faster convergence can be reached. In
cooperation with USAG-Darkhan were
rehabilitated more than 26 km main pipe lines in
drinking water distribution network in last three
years in Darkhan, applying by this developed
concept. Within the water leakages could be
reduced by 25%.

6. appendix C — WSB biofilm wastewater
treatment technology/ Information und
test results

In the MoMo project, a pilot plant was tested on a
location in Orkhon Sum. This treatment plant was
designed for a kindergarten with a Capacity 50
PE.

WSB biofilm wastewater treatment technology is a
pure biofilm technology and used a specifically

13
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developed carrier material. Incoming wastewater
travels by gravity through the three steps of the
plant. It facilitates complex decomposition
processes that lead to optimal discharge values.
Even at a wastewater temperature of 4 °C, which
can easily be present on a cold winter, the fully
biological process works altogether reliably. The
treatment process is being optimized focusing on
low consumption of energy and minimal operating
costs.

During the research period for adapt the system

on Mongolian conditions it can be found that the

system works with a low-maintenance demand

and a high cleaning performance. For the main

parameters outflow concentrations of COD under

75 mg/L and NH4-N under 5 mg/L has been

achieved. Since its commissioning, the pilot plant

in Orkhon soum has been a point of interest for a

lot of experts, authorities and visitors. The

strength and benefits of that system are:

v' Free-flow-system - no backflow, no
emergency overflow

v less electrical, mechanical or moving parts in
the tank

v' Self-cleaning most proven bio media (20

years in operation)

Easy handling of low flows or shock loadings

biofilm process works on temperatures from

4°C to 30°C

v' system design from 5 to 5.000 PE

AN

7. appendix D - SBR-Pilot plant on the
central waste water treatment plant in city
of Darkhan

The SBR pilot plant at Darkhan Central WWTP
was commissioned in August 2011 based on the
design by p2m berlin. It consists of a 6- m3-
aeration/sedimentation tank with an excess
sludge thickener and process water reception
from sludge treatment. It is fully automated and
controlled by a programmable logic controller
(PLC). The SBR is fed with water coming directly
from the distribution chamber of the primary
clarifiers at Darkhan Central WWTP.

The two-year operation period of the pilot plant
proved the successful adaptation of this flexible
technology to the varying sewage loads under
extreme climatic conditions. The treatment
process has been optimized focusing on low
concentrations of suspended solids in the treated
effluent in preparation of the future disinfection
and reuse of the effluent.
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The results of the trial operation were
implemented in the basic design of the large scale
WWTP substituting the existing treatment plant.
Taking into account the aforementioned
advantages, it is expected that a large-scale SBR-
based WWTP in Darkhan can deliver year-round:

v' Stable and sufficient nutrient elimination

v Stable and low effluent solids concentration
v" Reduced energy demand
Effluent quality suitable for
disinfection (e.g. UV disinfection,
membrane filtration)

non-chlorine
ozonation,

8. appendix E - Wastewater Pre-Treatment
Concept for the Butchery Darkhan Meat
and Food

The individual wastewater pre-treatment of
industrial companies is an important prerequisite
for a proper and sustainable operation of the

wastewater infrastructure and high-quality
treatment and eventually  environmental
protection.

As a best practice example for industrial
wastewater the pre- treatment facility of the
butchery Darkhan Meat Foods Company (DMF)
was investigated and an improved design was
recommended by p2m berlin.

The Concept Design considered the
rehabilitation of the existing pre-treatment plant
and the construction of a grease trap in
combination with a rotary drum fine screen. The
screen as first treatment step is located in a well-
aerated hall that at the same time prevents
freezing. The grease trap as following stage is
placed underground. Eventually the existing pre-
treatment plant completes the pre-treatment.
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Bairanb op4YHbl MOHUTOPUHT GOSNTIOH M3433N3
OYPAYYN3NTUMAH TOITONLOOr 63X)XKYYN3X Hb: MOHIron opHbI

OHUJIOIT HUMLUIX apra X3parcan

3oxuoruua:
l0. XodomaHH, T. BynraH

XypaaHrywm

Baviranb OpYHbl MOHUTOPUHIUAH YW axwunnaraa
Hb 3pOSM LUMHXMII33, cyganraaHbl axun O33p
YHOICMIrAC3H, WHHOBaLWIT H3BTPYYIC3H,
©OpYNenT LWMHAYNANTMIr TycracaH ©Gangnaap
sBargax  Hb  3yWTalm.  JHaxyy  6ognorbiH
XypaaHryina MoHron oOpHbl Oanranb Op4Hbl
MOHUTOPUHIUAH YWUrMang waawng yp AyHTan apra
XOMXKI3 aBy X3P3ANKYYNaxag YUrNICIH
36BMNOMXUIATr 6artraacaH O0rHo.

lon yp AyH
1. XaHTWIAH yynapxar HyTar Hb CaB raspblH rofibiH
ypcay, bypayynaxag dyxan ad xonborgon 6yxum

‘ycaH uamxar” HyTar 6erees ycaH OpYHbI
3KOMOMMMH  XYBbL, ~ XYHUA  XYYMH  3YWNWURAH
Heneeneng  epTteeryn, OawranMiH  yHaraH

Topxeepee Oavraa rasap Hytar tom. CaB raspbiH
9X3H XOCIMWH YCaH CaHMMWH OUNNIHX X3CAr Hb
3KONMOMMNH BONOH XUMUIH TeneB OananblH XyBbA
“caliH” rax y3yynanrag xamaapd 6anHa.

2. AnNTHbI yypxan, XOTXuUnT, 63n43aspuinH xysaapb
CONraary awmrnant, mog 63anTran, OnMH TyMM3p
39par Hb caB ra3pbiH AyH4 OOMOH ajar X3CruiiH
YCHbI YaHapT 604MTTON Heneer y3yymk 6arHa.

3. MonbIH agar xacar Heneenena XapbUaHrym ux
epTCeH 0a TyxalH OpYHbl LWUM  T3XKISMUIH
0OANCBbIH XypuMTRars, rofiblH eepee L3B3pLUMX
YN SBL aHxaapan TaTaxynu, Xamxa3Hg Oaricaap
Oaiiraa ©6a xamraanax apra XaMmXkaar aBd
xapankyynaxryn ©Oarvicaap 6Ganx TOXuongong
TyXalH ycaH OpYHbl 9KOCMCTEM HouTon Gangang
Xypaxaap Ganraa om.

4. TyxanH ronblH caB rasap OypT caB raspblH
MEHEXMEHTUINH Tenesnereer HUNLYYI3H
GonoBcpyymk Oynm yhAn  ABUAL XYHUA  XYYMH
3YWINNIAH HeneennunuH xapunuaH xonooo,
3KOMOTMMH XOMCAOS, TYYHWUM LWantraaH, HOeXeH
COpraanT, XamMraanax apra X3MX33r caB raspblH
OOTOPX YCaH CaHryyablH TYBLUMHL HapUABYIIaH
aBY Y33X Hb 3YNTIMN.

Apra 3yn
BugHnii emHe Tynrapy Oym 6GonoH uaawug

Npadayna Tynrapax copunt 63pxwasanuir gasaH
Tyynax [OOpPBUTOM  MOHUTOPUHIUAH  CTpaTteru

15
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Wwaapgnaratan ©OanHa. QH3 Tan 493p uUaawug
XaMTpaH axunnax 60noMKTON.

Yp AyH 6a 3eBnemx

YCHbI canbapTt YUrNAracaH hapaax
36BNOMXKYYOUNT Todopxonmk Oawnraa ©Oereef
34ra3p 3eBnemxuir Oavrane Op4yHbl  Oycag
canbapT HIBTPYYILK, aBY XaparkKyymk 60mnox oM.
MOHUTOPUHIUIAH LU9HWUMH
Tanaap
e  MOHMTOPVHIWIAH CUCTEM rogar oon
MOHUTOPUHIUAH CTaHL, Cyypwunyynax, copbl|
uyrnyynax, 6onoBcpyynaxaac 3xnasg M3433
MaTepuanbiH YaHapbIr XaHrax, xagranaxag
UYMITIATOC3H apra XaMmpKaar aB4Y X3pPIanKyyrax,
Ganranb oOp4Hbl Tenes OGavanbiH Tanaap
GONoOH OoHUron 6ananbiH Xxapuy apra Xamxad
aBax laapanaratan yeg Gapumrtnax 6apumt

CUCTEMUMH  YH3

Owuur, 6Gognoro ©Gonoscpyynax, TYYHWNAT
6onoBcpoHryn  6omrox, MOHUTOPWHIUIAH
M3433 MaTepuanbIr  awurnax —xapunuad

ysangaa xonboo Gyxuid Haraman ynn siBL M.
MOHUTOPUHIMIAH CUCTEMUAH  Oyxmii N ye
WwaTtaHg MOHUTOPUHIMAH M3A33 MaTepuarnbiH
YH3 LU3H3  6ceH HOMargaXX  Ganpgar.
MOHUTOPUHIMH M3433 MaTepuarn Hb eepTee
Mal OJIOH TOPSNIUAH YH3 L3HWUIAT  aryymx
Oarvigar. ©epeep xanbdan MOHUTOPUHIUIAH
M3493 MaTepuan Hb LIWMKAAB3P raprardgbiH
XyBb[ XyYyfb 3pX3yNH 6apuMT 6uuur, 6oanoro
GonoBcpyynaxag 3annwryin aB4y y3ax Tynryyp
MaTepuanblH YH3 U3H3TAN Oalixag, OusHec
IPXNArYauNH XyBbA OM3HECUWNH LIMHS cCaHaa
raprax, axmnyynax, OusHecumH Tenesnent
XUAX3O XapransaH y33X M3A33IMAH  YHI
LOHaTaM 6on cyanaayplH XyBbA cyganraaHbl
Cyypb MartepuanblH, UPraguiH XyBbz OPLUMH
cyyx Oym HyTar OpHbIXOO OaWnranb OpuYHbI
Tenes ©Oanpan, TYYHUM axynm ambapang Hb
Y3YYI19X HeneennuiiH Tanaap TaHUH M343Xa4
a4y xonboraonTon M3A33NMIAH YHI LISHITIN
Oanpan oM.

e TaspblH O0OOpPX yC awwurnanTtbir TOOLOX:
[onblH caB raspbiH yCHbI alynryn 6ananbiH

YHAMNr33HA raspblH  JOOpPX YCHbl  YaHap,
Heeuunr TOrTooX Tanaap Wnyy HapuiBYmnaH
aBy y39X.
Baunranb OpPU4HbI MOHUTOPUHITOWN
xonbooTtouroop rapy Oyn acyyanyyabliH
Tanaap
e YCXKyynantbliH 30pWnroop raspbiH J00pX YC

awumrnanTbIr HOM3Irayynaxassa XYHCHUI
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alynryn Gamgnbir XaHrax YyAH33C raspblH
O00PX YCHbI YaHapbIH YHAM33r XUNX.

e XasaranblH LeepeM, YWNAB3PUIH XasarananbiH
XypumTnang Xuaraak oy MOHUTOPUHIUAT yp
OYHT  HIITraX,  ramwWwuruiH - 3pCOdNMmnH
VHOMMOHUA  MOO33MMAWAH  CaH  YYCrax.
AnaHrysa  anTHbl  yypxawH  XasranbiH
ueepMyya, [AynaaHbl UaxunraaH CTaHUblH
OONMOH Temep 3amblH 3acBapblH raspblH
XasargnbliH - XypyMTRanyya Hbe aryynamkumnH
XyBb[ TOOOPXOUrym Boxmpayynary
6oaucyyapir aryymk 6amHa. YYHUAr XUMWUAH
“Tacpax 6ember’-Tanm agunTtrax 605ox oM.

e JOpyyn axynH Oywy eBYMH YycCrardy o6uuun

OpraHvM3MbIH MOHUTOPUHIUIH
xeTenb6epunH  xapankunt.  CypanraaHbl
copbL, maTepuanyyaag NHAMKaTop

opraHmamyya (kKMwad Hb konmdopMm) —bir
cyanax y39x3ac ragHa Oaviranb opyvHA OJoH
AH3bIH apra 3amaap TapXax ©BYMH YyCrary
Ouumn BueTHyyamir (kMwas Hb Legionella)
cyaniax Hb 3yWTaN.

e XOT CyypuvH raspblH YyCaH XaHramx, YcC
3annyynax Cys/hkasH [O3X  aHTUOMOTUKMIH
Xasirgnaac wantraanaH XyHUn apyyn mMaHaag
cepreep Herneemk Gonoxoop Oaviraa Gereepn
YYHUAr  WNPYYN3H TOrTOOX MOHUTOPUHIWIH
LWMH3 apra Xx3parcan waapgnaratanm 6annHa.
AHTUONOTUKUAH ~ X3TIPCAH  X3Parna3  Hb
XYP33M3H oyn opuvHA xasrgax
AHTUBNOTUMKNAH  X3MXKI3r HIMIrAyynax Har
HexLern 60nox oM.

e MoHron Ync raspbiH JOOpX YCT AaBXaprbiH
XYHUSMUIH aryynamxkaap “A3unAH XYHUNUWAH
Oyc’-4 xamaapgar wur Tyc OpHbl HyTar
O3BCTOPUNH  ONOH  rasapT ypaHbl eHaep
aryynamx tamgarnaracaH 6avpgar. XyH ambiH
3pYYN MOHAMWI CaxuH Xamraanax Yy4H93C
YHOHbI YC, ManyablH XyATWAH ycaHa XaHanT
LUMHXWAIS3r TOMTMON XWX Luaapanaratan.
XYH amblH 3pyyn M3HAWNH YUIA3nasp yun
axunnaraa sasyyngar  Oaunryynnaryygram
XamTapcaH cypanraaHbl xeTenbep
X3PANKYYNOH XYH aMblH ©BYMenuinH (XopT
XaBgap, renatuT rax MaT) TapxanTaHg YCHbI
YaHapbIH Y3YYynax Heneer cyanax Hb 3yWTal.

Aprasyng yHananTt gyrHanTt erex

e  MOHUTOPUHIMIAH Wanryyp Y3YYNanTUWH TOO
HAMArgax, TOHAIAC rapax yp AYHIMAH X3MXK33
©COH HOMIrgax Tycam TOpUNH 3axupraaHbl
TeB OaWnryynnaraac axna3g caB raspbliH
MOPraXWnTaH, OMOH HWWAT  Xyptan  6yx
TYBWMHA TyxaH rasap OpHbl Oauranb
OpPU4HbI Tenes 6angnbiH Tanaap
xsinGapxaH OWIIroX, 30PUNTOT XYP3X X3aM
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X3MXK33r TOOOPXONMOX apra 3YWH
Wwaapanarbir 6ypaH xaHrax 6051oMXTOoN 600X
toM. 30pMNTOT XYP3X X3M X3MXKI33 343l Hb
TyxaH xepcHui BGOMOH ycaH  OpuYWHr
“OkonorniH  ©ONMOH  XMMWWH CcalH TenesB
Garnpgan’-g Xxyprax ssgan oM.

Yp ereexran UHCTUTYLUIT OypAayynax

YCHbI YaHapblH MEHEXMEHTUAH HIraH 4yxan
Xacar 6on ycHbl 6GOXMPANOOC ypbAyunaH
COprnnnaxag Tynrapy oyn copunt
OopXWI3aNYyaunir gaBaH Tyynax, A33pX YWn
axunnaraasg OAMXKINar y3yynaxag
YAMMIrAC3H  YP  6reexTa  MHCTUTYLMIr
Oypayynax segan oM.

dkonornH TeneB 6GananblH XyBbA ‘“canH”
6anx HexXUMNH TO4OPXOUNONT

Yyp ambCranblH 6epuynenTuiiH Hexuen aO9X
YCHbI TYBLUMH Gonoon awmrnax 600X yCHbI
HEeeLUMUNTr TOrTooX, OalHIMNH XAHaNT TaBuxapn
MoHron OpHbl HUWT HyTar [3BCrapuiir
XamapcaH YCHbl TYBLUMH X3MXXWUX CTaHLbIH
CYIXK39 Waapgnaratan 6anHa.

MoHron YncblH HUNraM 34UKH 3acarT Y3yynax
yyn yypxanH canbapbiH a4 xonborgon He yyn
YyypXalH yrinBapnanaac bavranb opuvHL H3H
AnaHrysa TyxalH YWngBapnan sisargax Oyn
HyTar OpHbl FOfT TOPXWU, HYYp, raspbiH AOOPX
ycaHg y3yynax Heneenen (KuW33 Hb: XYHA
MeTanmnbiH XypUMTRan)-uir  epreTreceH
MOHWUTOPWHI cyaarnraaraap TOAOPXOWmK arix
Hb 3YNTON.

YHOHbI YCHbI, ragaprblH GONOH rasap 4OOpX
YCHbl MOHWUTOPWHIMAH M3433 Martepuan Hb
TOBMOPCOH M3OJ3NNUNAH CaHh Xagranargaar,
ONOH HUWT3A HI3MTTAN XYPTIIMXKTIN Oanx
X3parTan.

Bavranb op4Hbl Tanaapx M3433 MatepuanbiH
YyaHapblH b0aTanraa

Anpaatan XaMXUNTUNH YTIYYA Hb YHIMNM33HUI
YP AyH Bypyy rapax, waapanararyn Xomxunt
XUAX34 XYPrax 6o5ox oM. YYHI3C ypbayumnaH
COPrUANaXnMnH TYNnA UTFAMKIIArACIH
nabopaTtopyyn 6anx waapgnaratan bereep
9Araap naboparopwuy Hb YaHapbIH
yHanraaHui wanrantaHg (External Quality
Assurance: EQA) tortmon xampargax 6anx
Hb 3YNTON.

Oprasp nabopatopuya Hb  ISO 17025
CTaHZapTbIr parax MOpPASH,
UTFAMXKMArACOHA3P SAMMH  3aCTUAH  XyBb[,
eHAep Yp awrnir xypTax 60nonLooTon.

Bawvranb op4Hbl MOHUTOPUHIMAH MHHOBaUK 6a
TorTBopTOM Ganpan

MOHUTOPUHIMIAH ~ CUCTEMUNH  YH3  LIQHUIT
HAMIrayynaxag cantap ©anTraracaH
OOMOBCOH XYYWH 3alnwryn Liaapanaratan
banpar. JTabopatopug Oarax TOHOT
TOXOOPOMXK TYYHTOM XONOOOTOW XepeHre
opyynanT Xunx Tyxan LWMAOBIPUNT rapraxgaa
XYHUA Heeuunr 4agaBxwKyynax acyyanbir
(KMWa3 Hb cypranT CceMuHap sByynax)
JaBxap WniaBapnax 6anx Hb Yyxarn.

Wx, mssm  cypryynuya, Top  AyHaaa
X3P3rNasHU LUMHXKITOX yXaaHbl
CYpPryynuyaTai HSArm — XaMTpaH — axunnax

CYYIMWH VeWnH AO3BIWATTSA TEeXHONOrmnr
(KMLWI3 Hb: HUCFArYry HUCIX TOXeepemx
(Unmanned Aerial Vehicles)-unr awwurnaH
cygnargax oyn 06 BEKTbIH Tanaapx
M3AJ3NNUAr XypAaH XyrauaaHg rapraH asax

©0noOMXTOM) MOHUTOPUHIUIAH yun
axunnaraaHg  H9BTPYYM3H  awurnax Hb
3YNTIN.

OnoH HUNTSA HI3NTTOW, YHO Tenbepryn
awmrnax 60MOMXKTON XMUM3N AaryynyyabliH
Tyxannb6an JlaHgcat (Landsat), CeHTuHen
(ESA Copernicus missions) xunman garyyrbiH
M333r TOAOPXOW XyrauaaHbl [aBTamKTamn
xuirgaar  Ganranb  OpYHbI MOHWUTOPUHT
cygjanraaHg awwwurnax o6onowmkton tom. On
X93PUNH  TYMM3pP, OWH [OOPOWTOM, LacaH
OypxaBY, ragaprbiH 3anargan 9BApan, rasap
alwmrnant, raspblH BYpXaBUMAH eepunenTunr
UNPYYNax, AYH LWWHXUMSS XUNX 33P3r OfloH
cypanraaHbl  axung — pagapbiH - 60roH
uaxunraaH COPOH30H OOMMMOHbI SIH3 BypUIiH
MYXW[ XYN33H aBcaH CaHCpblH  TaHdaH
cypanraaHbl M3433r awmrnax 60noMXKTON.
Byx xvunimMan paryynnblH M3433r aBTomartaap
XYI193H aBax MOHUTOPUHINIAH
anroputumyyabir - 60noBCpyynax  3annwryi
Wwaapanaratan ©GanHa: yynHUA  aBTOMaT
MOHUTOPUHITUWAH CUCTEM

Hucraruryn Hucax Texeepemxeep (Unmanned
Aerial Vehicles) aBcaH araapblH 3ypar
awmrnax, TOFTMOM  X33PWUAH  X3IMPKUNT
cypanraa saByynax Hb MOHUTOPWHIUVH siBUAS
rapd Oyr ypbaouuncaH AOyH, OYrHANTuiAr
B6aTanraaxyynax TyyH4 HAManT Togopyynant
XUAX3A Yyxan ad xonboraonTom oM.

BIROS, NOAA rax M3T MHTEpHeT cepBepTai
agun WUHTEpPHET cepBepyyaumnr
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MOHUTOPUHIUIH cypanraaHp, amrnax
Waapanaratan 6arnHa.
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POLICY BRIEF 2

Strengthening environmental monitoring and data
aaccessibility: a tailor-made approach for Mongolia

Authors:
Juergen Hofmann, T. Bulgan

Summary

Environmental monitoring in Mongolia should be
science based, innovative and fostered by newest
challenges. This policy brief contains explicit
recommendations  for  the steering of
environmental monitoring in Mongolia in the
upcoming years.

4. The interconnection of anthropogenic
pressures, ecological deficits, causes and
rehabilitation/ protection measures should be
assessed in detail on a water body scale, in order
to foster the ongoing process of designing a
catchment specific river basin management plan.

Key findings

1 The Khentii Mountains were found to be the
“water towers” of the basin and represent an
undisturbed reference state without anthropogenic
impacts on aquatic ecosystems. Most water
bodies in the upper reaches are in good chemical
and ecological conditions

2. The impact of gold-mining, urbanization,
overgrazing, logging and wild fires have had a
substantial impact on the water quality in the
middle and lower reaches;

3. Downstream of the impacted reaches there is
still a remarkable potential for nutrient retention
and self-cleaning processes, which are threatened
without implementing protection measures

Methods

Coping with current and future challenges
requires robust monitoring strategies. To be
further elaborated.

Results and Recommendations

The recommendations below focus on the water
sector, but may be transferred to other
environmental subject areas.

Addressing the value chain of monitoring

e Solid monitoring programs starting with the
setting-up of monitoring stations, the
collection and analyses of samples,
procedures for quality assurance and storage
of data and most importantly use of the
monitored data for policy review, routine
documentation of the state of the environment
or emergency responses create a value chain.
Besides public services by Environmental
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agencies it can also serve as business model
for small and medium enterprises (SME).
Accounting for groundwater use:
Undertaking more rigorous river basin water
security assessments to ascertain
groundwater quantity and quality.

Addressing emerging topics for environmental
monitoring

The intensification of groundwater use for
irrigation purposes needs an assessment of
the groundwater quality to ensure reliability of
food security.

Integrate the monitoring of tailing ponds and
sludge deposits to create a data base for
disaster risk assessment. Tailing ponds
especially in gold mining areas, sludge
deposits of thermal power plants or railway
workshops contains pollutants in unknown
concentrations and can be regarded as
chemical “time bombs”.

Implementation of Pathogen Monitoring
Program (PEM). Samples to be analyzed not
only in relation to indicator organisms (e.g.
coliforms) but also by pathogens (e.g.
Legionella) entering the environment in
different pathways.

Increasing importance of antibiotics in the
urban water cycle as an emerging new
monitoring challenge since resilience of
human health system can be impacted.
Increasing use of antibiotics may also result in
increasing release to the environment.
Mongolia belongs to the “Asian arsenic belt’
with elevated levels of arsenic in groundwater
aquifers; similarly, high levels of uranium have
been reported from numerous locations in
Mongolia. Drinking water and herder wells
need frequent monitoring to maintain public
health. Research programs in cooperation
with public health institutions should examine
the impact of water quality on the distribution
of diseases, like cancer, arsenicosis and
hepatitis.

Scoring methodology
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The increasing number of parameters and
resulting volumes of analytical results create
the demand of a scoring methodology to allow
a fast overview for all levels from ministry,
river basin managers and public with regard to
an easy understandable description of
environmental status and the distance to
target. The target could be the Good

Ecological status (GES) or Chemical status of
a given soil and/or water body.

Setting up effective institutions

An essential part of managing water quality is
setting up effective institutions to promote
actions and overcome barriers to prevent
water pollution.

Definition of Good Ecological Status (GES)

For monitoring water levels and forecast of
water availability under conditions of climate
change a network of water level measuring
stations is needed countrywide.

The importance of mining for Mongolia should
be reflected in extended monitoring of the
impact of mining (e.g. heavy metal loads) on
the environment, especially on rivers,
groundwater and lakes in the vicinity of mining
areas.

Monitoring data of rivers, ground and drinking
water should be stored in a central database
and freely available to the public.

Quality Assurance (QA) of environmental data

Inaccurate measurement values may result in
false  assessments  and unnecessary
measures. To prevent this, the certificated
laboratories a regular participation in External
Quality Assurance (EQA) tests should be
established.

As motivation for a given laboratory, gaining
and keeping the ISO 17025 accreditation
status is of high commercial importance.

Sustainability and innovation in environmental
monitoring

The value chain of monitoring requires well
educated and trained staff members. The
investment decision on lab equipment should
be escorted by investment in human
resources (e.g. training, holding experienced
team members with good professional
outcome as permanent resource)

Introduction of innovative technologies (e.g.
Unmanned Aerial Vehicles (UAS) for quick
access to geoinformation just in time) in close
cooperation with Normal Universities and
Universities of Applied Sciences

Free satellite images e.g. Landsat and ESA
Copernicus missions are a good basis for a
monthly continuous environmental monitoring
system. RADAR and multispectral data could
be used for the documentation of wildfire,
erosion, deforestation, snow coverage etc.
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e Automated download monitoring algorithms
must be developed for all the satellite data:
Automated monitoring system in the cloud

e UAS imagery and regular field checks are
needed for ground trothing

e Internet services like BIROS, NOAA etc. must
be implemented
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BOONOIbIH
XYPAAHIYA 3

“YH3rymn, H33NTT3U” nporpam XaHraXxK MUUr awmrnaH
reomMafa3annumnr bonoBcpyynax Hb

3oxuoruma;:
Xunpux MaynceH, Tunn Agam

BoanorbiH acyyanyya

e [onxunH anb 4 eHuer BynaHa X3apankmx Oyn
TOCNyy4 OpPOH 3alH aryynrbir  OWNroxong
LWaapanaratan guxknran, UHTepaKkTUB raspbiH
3ypryyapir awmrnax, TOHA33C TOOOpXOon yp
almr xypTax 6anaar.

e VHTepaktuB 3ypryyabir 6yTaax nporpam
XaHraMXXUIr  YHIrym nuueH3 Oyy TyxanH
nporpamMm  XaHraMxuir  xXygangax  asax
LWaapanararynraap awmvrnagar.

e “Free and open source software (FOSS)”
oytoy “YHaryn, HIaNTTON” nporpam
XaHraMXuinr anb Y X3parnary xaparnax gasyy
Tantah. Y4up Hb Mporpam XaHraMxuiH aX
KOAbIr H33NTTAMrasp awmrnax O6ornomMKTowm
TOOUATYN X3H Y KOOBIT ©epUUIK, LUMHAYMAH
akunnax éongor.

e FOSS-uiir xoparnax sBUaA Ta 36BX6H
acyyanyynaa XyBaanuaag 30rcoxrym
3OM93pUNr  WNMNGdX  epTer  3apanbir 4

LWMNAB3IPIIAX BONOMXKTOWN.
XypaaHryun

OepunergeH Ganraa maHam OaNXung L3B3P YC,
XOT CYYPWH raspblH T3MaNT, a4yypar, ericreneH,
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3PUMM  XYYHUMA  X3PIrLdd rAXYUNSH  HIPNI34
banxaap, 6MaHMIN aHxaapraa xaHgyynax yym OfioH
acyyanyyn 6anHa. HaraHTas aHa Oyx acyyanyyn
OpPOH 3alH aryynrbir 6artaax yuvp WHTEpaKTuB
3ypryyapir  6onoBcpyynax — Tycram — nporpam
XaHraMXKuimr awumrnax 3aunwryn waapanarartan
6ongor. OHaxyy “©munex apx
o6yxun/Proprietary”, “HaanTtTtam 3x yycBap
6yxun/Open source” rax nporpam
XaHramxyygag anraatan yHOC3H XOEp TepnunH
nuueH3yya parangHa. Anb 4 nvueHs  Byxun

nporpam XaHramkaap LlaapAanaratan axnaa
rynuaTrax oonomxkrton Gonoed “Free and open
source” Oywy “YHaryw, HI9NTTaW” nporpam

XaHramXx Hb TOITBOPTOW apra 3am, GONOMXMWIH
epTer, NporpaMm XaHram>kKUnr HUWMYYnaryaac yn
XamaapanTtan, eepcoumH IT-uiH 3ax 333ng
Baxkyynax 3spar 6onomxyyn Gavaraapaa gasyy
Tanyyartan.

1. TorrBopTOM nporpam XaHramxuur
awurnax MHTepakTuB 3ypryyn

Ambapan A33px Oyxun N 3yWnc TOOOPXOW Har
rasap opwwuH Gangar yump OpOH 3aiH aryynrbir
xeHoger. Ta yCHbl Heeu, XOT TeneBnenT,
anyypan, OavranuiiH Heel, 3cBan eep 0Oycap
acyyanyyoblH - Tanaap  axunnax, XeHaexnee
ypbTax TyxaWH C3OBUAHX33 Tanaap Taamarnan,
OMMronTTON  BONOXbIH  Tyna4  TyxanWH 3ywng
XamaapanTtan OpOH 3aliH 3yprunr xapaxbir Xycaar
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Oanix. Tagrasp 3ypryyablH yHASCc 6Gon erergen,

M3433 Oereepn Ta4ras3p erergniMnir  MXaBYSH
X3BM3AMar 6onoH avxkuTan Xan6apaap
M3493NNNNH caHfg uyrnyyngar. TyxanH
Ganpwmng Xamaapax ererger, M333r
KoopAMHaTbIH Xano6apT XyBUpracaHaap
opyyncHaap [asap3yvH M3O33//IMNH  CUCTEM

oyoy GIS (Geographical Information Systems) rax
Tycram nporpaMm XaHramXuiH Tycramranraap
raspbiH 3ypryyabir aBTomaTaap yycrax
oonowxTon. GIS-g 6Gamraa Oyxunm n erergen
Ganpwneir 6artaax yusp Ta KagacTpbiH 3ypryyn
OOMOH XYCHArTaH Xxanbapt Oawvraa erergen,
M3493r ©OartaaH araapblH OOMOH  CaHCPbIH
3ypryyapir y3yymx 6onHo. GIS nporpam xaHramx
Hb Mall OfoH Tycram yHKUyyAbIr aryyngar
Gereen oarasp yHUYyablH Tycrnamxrauraap
“2017 oHbl 3-p capblH 22-Hbl ©OPWUNH HYYPbIH
YCHbI YaHapblH CTaTyCbIr y3yynHa yy”, “b ainmMmruiiH
cyyrmunH 10 >KUNUNH AyHOAX Oprorbir  X3pXaH
TooopXxonncoH 6377, “C yncbiH yyn yypxawH
OonbOopPnONT X3P X3MXKI3HWUA Tanbaunr xamapcaH
63?” rax MITYMNOH acyynTyyaag XapuynT asax
BONMOMXKMIT X3PArnaryng onrogor. ©rergen Maaad
©epYneraceH Aapyna 3ypryya Hb LUMHIYNAr4ax 6a

Ta XaMrMUH Cyyng  LWMH3YMArAC3H  3ypruiir
“XoBnax”  TOBYUMYYypbIr Japaagd f  X39BMaX
BGONOMXTON.

WHTepHeTUMH opunHg [asap3yiH  MagssannninH
CUCTEMWIT X3Parnax yea Xaparnarymg Har yncaac,
Har ammraac XOOpPOHAO0O LWyyn  Xonborgox,
erergen Ma4aarad maw xsnbapxaH CONUNLOX,
awurnax Gonowktonm 6Gampgar. Tuim 4 yypaac
fasapynargaH Ganraa OanNxun epTeHuen Lwyyn
xapunuaa xonboo, M3A33NNMIAH  BaNHIMMIH
CONMMMLO0 H3H Yyxan. Ep Hb nporpam xaHramx Hb
OpPYUH yeunmH Oyxui n acyyanyyaobir
LWMMNAB3PIIAXdA OpPOMUAOr HAr 4yxan X3aparcan
oM. 3apuMm nporpam XaHramxyyd Hb Tycram
NVUEeH333p awwurnarggar 6a Tapxyy nuUeH3 Hb
X9parnaryng  TyXalH  nporpaMm  XaHramkumr
YeneeTan axunnyynax, cypanuax, eepuynent
XWX, TYF33H O3Mr3pYynaX SPXUIAr Onrogor.

2. “Free and open source” O0yry
“YHaryn, H33NTTaN” nporpam
XaHramx

“Proprietary license model” 6Gywy “‘©Omunex
3px Oyxum nuUeH3TIn 3areap” —blH [O0p
nporpamM XaHraMXumr XenKkyyngar 6usHec Hb
NX3BYMOH TOOOPXOW XOpeHre opyynanTtbir XWX
TyXarlH nporpamMm XaHramxumnr yungBapnagar.
Tum 4 yypaac a4raap nporpam XaHramxyya Hb

OusHecunH canbapT xamaapargax, opyyscaH
XepeHre  opyynantaa Hexex, awur  orox
30pMAroop nuueHsyyaunr xygangaangar. “Open
source license model” 6yoy “HaantTam ax
YYCB3p Oyxui NUUEH3Tan 3arBap” —blH O0p
nporpam XaHram>kumnr Xenkyyngar 6M3Hec Hb MeH
agavn TOOOPXON XePeHre OpyynThbIr XUMK TyxauH
nporpam XaHramxwir ynnasapnagasr Gereen Har
OONMOH X34 XSBA3H  X3P3IrMArYMMH  XYCIanNTaap
xunrgaar. Magsax sH3 OM3HEeC Hb alrnMinH Tenee
Gereen awrvniH Tenee Gyc 6on smMap 4 XyBWUWH
KOMMaHn 9H3 canbapT axunnax O0MOoMXKIYN.
Omunex apx Oyxuin OGOMOH HIIAINTTIM Mporpam
XaHramyyablH XOOPOHA HWM33aryh anraa 6arix
Gereen “YHaryn, HaMATTIW” NpoOrpaMm XaHramXuimH
Aapaaxuv 4 gaByy TanbIir TO4OPXONITOXOA:

1. [lporpam XxaHramXuimr simap 4 30pUMrbiH

aop XYCC3HI3p33 axunnyynax
BGONOMXTON.

2. [lporpam XaHramxumr XOPX3H
axunnyynax Tanaap eepee  Gue

cypanuax 6onomxron 6eree nporpamMbiH
3X KOO XYH OYpT H33MTTaN yump nporpam
XaHramMmXxuz eepuinH XYCCIHI3p eepunenT
XWX BONMOMXKTON.
3. Tlporpam XaHramxumr XyccaH OypT TyrasH
Jamkyynax 60noMXTON.
4. ©OepuiH LWMHIYMACAH XyBUNGapbIr MeH
TYr99H AamxKyyrk 60nHo.
(Bx cypBarnx:
https://www.gnu.org/philosophy/free-sw.en.html,
LLUMHIYUIICIH)

“YHaryn, HO3MTTOW nporpaMm XaHramxaac OJiox
alWrMir  aHxmaH XenKyynax sBujaa  alurmmnr
GartaacaH  Gavgar  y4ypaac  X3parnarygag
WHTEPHETI3p  AaMXyyrnaH  JNUUEH3UWAH  YHD
TenGeprynrasp TYrasH pamxkyynax OOnoMXKTOMN.
X3parnardnnH 3yrasc xapaxag Aapaax xaf X343H
Aasyy Tanyyn 6anx 60510MXTON:

e [lporpam XaHraM>XuimH
OWMrONTTON anb 4 XYH 93X
XYCCOHI3P33 eepunex 60noMXKTOMN.

e HaBTpax OOMOMXKTONM 3X KOA 36BX6H H3r 5
XaHraH HUAMYYnaryaap xasraapnargaar.

e Xoparnary Hb Tycrah X3parudasHasd
HUALYYNAH TyxXaH nporpam XaHramxuimr
eepunmmk Oonox 6a aHxgard 30XMOH
OyT93r4aac Amap HIroH 36BLUeepert XyCax
LWaapanararym.

e [lporpam XaHramXumr
TNNUEH3UNH Tendep Tenexryn.

Tanaap
KoabIr

X3parnaxaj
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3. OyrHanTt

[eo erergen Ma4d3Tall axunnax — XaparuadaHg
“YHaryn, H99NTTAN” nporpam XaHramXumH matl
ONOH coHronTyya 6Ganraa. TyyHYnsH yxaanar
X3pParnaar aBy y3C3H Y Nporpam XaHramKumH Har
HUIANYYIar4yaac XamMaapanrtamn Oanx
Wwaapgnararyn oM. fAnadrysia Gavryynnaryyn
TyxawH nporpam XaHraMXuiH nuueHsaa
3apLyynax MeHree cypranT Xuix, TyxalH nporpam
XaHraMXvua HOMANT ©eepunentyyg Xunx, eep
Oycap 3yWICT XepeHre opyynanTt xunx Gangnaap
Yp  awwurtamraap  3apuyynax  60mOMXTOW.
MMporpambiH 9X KOA4 HI3ATTAN yump IT ymrnanuiiH
Banryynnaryyq nporpambir axunnyynaxag cyprax
YUIMaNAdp YN axunnaraaraa SByyrX, TyXawH
3ax 39anUnr 63XXKyYIK 6OMOX M.

Ep Hb reo erergen mag3ar 6Gonoscpyyngar
“YHaryn,  HI3ATTOW”®  nporpam  XaHramkumH
XOPIArNasHU Lap Xypad UX3HX TOXMOMNZO0NS VXTI
TecTonm yuup OGauryynnara XOOpOHZ 3CBan ync
AaMxcaH XaMTblH axwunnaraar Ha3x OypaH

6ononuooTon.
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Geodata management using free and open source software

Authors:
Hinrich Paulsen, Till Adams

Policy pointers

e All projects that take place somewhere in the
world benefit from digital, interactive maps
because of the spatial context needed for
understanding.

e Software for interactive maps is available
under free licenses at no cost so there is no
need to buy software.

e Local communities stand to benefit from Free
and Open Source Software (FOSS) because
the source code is openly accessible and
anybody can modify the code.

e When you use FOSS you can not only share
problems but also the costs for their solution.

Abstract

In our changing world numerous problems like
clean water, urban sprawl, poverty, hunger,
energy needs, to name but a few, need our
attention. Since all have a spatial context the use
of specialized software to create interactive maps
is indispensable. This software comes with two
fundamentally different license models,
proprietary and open source. The former usually

provides a long list of things one is not allowed to
do while the latter guarantees four essential
freedoms. Both will do the required job but the
Free and Open Source Software will provide a
sustainable approach, a better cost/performance
ratio, supplier independency and the possibility to
strengthen the domestic IT market.

Interactive maps using sustainable
software

Most things in life have a spatial context because
everything takes place somewhere. Whether you
are dealing with water resources, urban planning,
poverty, natural resources or any other subject,
before long, you will want to see a map because it
displays the topic in a way that is intuitive to
understand. The basis for maps is data that is
very often collected in spreadsheets or databases.
When the location, where the data was collected,
is provided in the form of coordinates you can use
specialized  software called  Geographical
Information Systems (GIS) to automatically create
maps.

Since all data in a GIS has the location added to it
you can display aerial or satellite imagery together
with cadastral maps as well as tabular data. A GIS
comes with a lot of unique functionality that allows
the user to interactively answer questions like
"Show me the water quality status in lake on
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March 22nd 2017.", "How did the median income
develop in province B over the past 10 years?" or
"How big is the mining area in country C?” Maps
are updated as soon as the underlying data
changes so that you can print very up-to-date
maps at the push of a button.

When the geographical information systems are
accessible over the internet they can also
automatically communicate with one another so
that data from one country or province can easily
be shared with others. Automatic communication
and sharing are important aspects in our current
world where a lot of problems affect many
people(s) and are global in scope.

Software is one important tool involved in all
modern problem solving processes. Some of the
software is issued under sustainable licenses that
grant the user the freedom to run, study, modify
and redistribute the software.

Free and open source software

When software is developed under a proprietary
license model usually a business invests money
to create the software. The software then belongs
to the business and licenses are sold to
recuperate the money invested and to make a
profit. When software is developed under an open
source license model a business also invests
money to create the software, usually at the
behest of one or several customers. This business
agreement also involves a profit because no
private company can exist without. The difference
between proprietary and open source software is
the fact that the latter is given a free software
license that guarantees the following four
freedoms:

1. The freedom to run the program as you wish,
for any purpose

2. The freedom to study how the program works
and change it so it does your computing as
you wishes. Access to the source code is a
precondition for this.

3. The freedom to redistribute copies so you can
help your neighbor.

4. The freedom to distribute copies of your
modified versions to others. By doing this you
can give the whole community a chance to
benefit from your changes. Access to the
source code is a precondition for this.

(source: https://www.gnu.org/philosophy/free-
sw.en.html, modified)
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In essence the Free and Open Source Software
(FOSS) is then distributed via the internet without
any license-cost to the user because the profit has
already been made. From a user point of view this
has numerous advantages:

e the source code can be changed by anybody
who understands it, i. e. local experts

e accessible source code limits the dependency
on one single supplier

e the software can be adapted to the specific
needs of the user without having to ask the
initial creator

e no license fees to use the software
Conclusion

For all geodata management needs there are
powerful software packages available under a free
software license, so from a rational perspective
there is no need to enter into a dependency with
one single software vendor. Especially for cash-
strapped organizations spending the available
money on specific adaptations, training, support
etc., instead of a license fee, is a prudent and
sustainable way to go. Due to the openly
accessible source code local IT communities can
be trained to provide programming expertise and
support, strengthening the domestic market.

Since geodata management requirements are
often similar in scope utilizing Free and Open
Source Software opens up the possibility for
collaboration and procurement across institutional
and state boundaries. Since the geographical
information system software is data agnostic,
even diverse fields like environmental protection
and urban planning can collaborate on the
software side, because the required functionality
can be quite similar with the spatial context
providing the common ground.
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YCHbI M3PrakNTHYYAUNH XOUY ye

3oxuoruuma:
MapTtuH MNMdpandbpep, Nannen Kaprte

XypaaHrywm

MoHron OpHbl YCHbl HEBLMNH MEHEXMEHT Hb
WMHXI9X  yXaaHg  CyypwuncaH,  O9BLUMATIT
TEXHOMOIUAr  H3BTPYYNC3H, TOITBOPTOM  Danx
écton. QHaxyy 6oanorbiH xypaaHrynraap MoHron
OpHbI YCHbI canbap aaxb 60no0BCpon, cyganraaHsl

Tanaap UuUaawung parax wmepgaex 6o04anorbiH
TO4OPXON 36BMIOMXYYOUNT BonoscpyynaH
rapranaa.

MoHron opoH 601 yCHbI HeeUWH XyBbA xurg 6yc
TapxanTtTal, YCHbl XOMCAOMTOW, Xyypaw raHagyy
Oyc HyTart 6artgar. XyH aMblH ©CenT, XOTXKUNT,
yyn yypxaw, ax YWNABap, Xedee ax axywH
canbapblH 3JpUYAMTAIN  XONKWUM, TYYHYN3H Yyp
ambcranbiH eepunenT xypTan MoHron opHbl YCHbI
Heel, ropum, YaHapT Heneenceep bawHa. Unmg
YcHbl HeeunnH HargcaH MenexmveHT (YHHM) Hb
HargcsH  YHascHui  Banryynnaraac rapracad
TortBopton XenknuinH 3opunrbiH  (3opunro 6)
haryy OWpbiH WUP33OYMH  XYP3rU33aTon, 3pyyn
axymH Wwaapgnarag HWAUC3H YHAOHbI  ycaap
XaHraxag OpYMH YewH TEexXHOnoru, A3BLIWUATIT
cTpatervir awmrnax, Oyx TanblH OponuoryabiH
X3paruaar TAHUBIPTAN xaaranaxag 3opbaor. AyHa

CYPryynunH cyparumg, Wwx, [A334 CypryynumnH
OlYTHYyaan onrox 6onoscpon, ycHbl canbapbiH
M3PraXuUnTHyya, yanpaax AXKUNTHYYAbIT
M3prawyynax O0OnoH gaBTaH cypranT, TYYHYSaH
OyX HUMTUMH GomnoBcpon XypTanx Oyx wartaHg
GOMNOBCOH XYYHUI YadaBXUNr XeNKyynax acyyaan
Hb YCHbl HOOUWAH TOITBOPTON MEHEXMEHTUIH
Tynxyyp tom. YHHM MoMo Ttecen Hb 2006 oHoOC

Xouw  MoHron  OpHbl  YCHbl  TynrampcaH
acyyanyyoblH  Tanaapx — LWMHXISX  yXaaHbl
YHOMrag, NpasagyvH HeeL| ©onomKuir
TOAOPXOMMCOHbl  YHAC3H 093P 3H3  uurnang

6GonoBCcpon, CcypranTbiH OPYMHA HIBTPYYNax apra
apraynan, cTpaTeru, 3arBapyyabir, snaHrysa
MoHron opHbl OHLIOIT TOXUPYYnaH BOnMoBCPYYIXK,
TYPWWUH cygnax Oariraa 6unas. Tecen Xapankmnx
XyrauyaaHga Tecen X3pankwk Oyn Oyc HyTruiH
YCHbl YaHapblH XAHANT LUMHXWUMT33HUIA  aXIbIr
OpreH Lap  Xyp33Tand  ABYyIK, ronm  ron
BoxvpponbliH  uaryyd,  GOXMpAOMbIH - y4mp
WwanTtraaHbir - ToApyynaH axwunnacaH. MoHron
ynceliH  bonoscpon, Coén, LuHxnax YxaaH,
CrnopTblH AamHbl  3yrasc TecnUAH yp  OYHr
cavillaaH Xyria3H aBy, Laalunaag 34raap yp AyHr
60a10rbIH TYBLUMHA, X3P3nKyyrax, 00noBcposbliH
xeTenbep, CaHXYYXUNT34 Tycrax 3eBMOMXUAT
XYPryyrmk G6amHa. QHaxyy 6oanorbiH XypaaHryng
YHHM-unH eHeernnH onont, amXuntbir MoHron
yNncbiH 60MOBCPONbIH CUCTEM, SPA3M LUMHXUITIY,
cypanraaHz Tycrax, X3panKyynax 3aaBapuunraa,
3eBnemxunr 6arraacaH 60nHo.
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YHHM MoMo tecen

MoMo Tecen Hb MoHron opHbl YcHbl HeeuwniH
HarocaH  MenexmeHT  (YHHM)-unH  xypasHg
9pA3M LUMHXMAI33, cydanraa, 3eBnex YWnuunraa,
OOMOBCOH  XYYHUMN YadaBXuMUr  XenKyymnax
garnanyygsn TesnepeH 10 rapyd  KUNWAH
XyrauaaHg Xxapankwxk ©OariHa. MoMo TecnuiiH
TYNxyyp 3opunt 605 MOHron opHbl YCHbl HEeLMIT
TOMTBOPTOM  alWurnax uurnang  crpatervmr
XODKYYN3X, TYYHUNT X3PINKYYNaX, TEXHUKUNH
WNRANUAT raprax oM. Tecnuinr Xapaa ronbiH caB
rasap, JapxaH xoTtoa xapankyyk b6aviraa Gereep

TOCIUAH  Tanaapx [O9Nr3paHryn  Magasnnmnr
TOCNUIH http://www.iwrm-momo.de Laxum
XyyAacHaac aB4 60JHo.

MoMo Tecen Hb XBHIY-biH Bonoscpon,

Cypanraanbl AamHaac (BMBF) caHxyyXuntTan,
Oycag XyBUMIH X3BLUNUMHX3H, MOHronbiH TanbIH
xamTpary GanryynnaryyabiH HOManNT
LomknarTanraap 2006 oHooc 2018 oHbIr xypTan
X3P3ANKMX OM.

Apra 3yun

MoMo TecnuiiH GONMOBCOH XYYHUI YagaBXUIAr
XODKYYNaxX XxeTenbepuiiH xypasHa 'epmaH yncbiH
bonoBcponbiH  y3an  caHaar MoHron  OpHbl
Hexueng HUNLYYN3H Xenkyyrmk 6anraarniH cauyy
TOOM3PUNT  X3PIANKYYIDK, Yp  AYHI  YHAM3H
axunnax O6anHa. MoMo TecnuiH 1 gyrasp ye
wartaac 0400 X3pankwk Oanraa 3 agyraap ye
WaTbIr XypTan O00M0OBCPOSbIH SH3 OYPUIH WaTaHAg
YA aXnnnaraaHyygbir Xapankyyrk MpcaH bereef

YYHO ~ CYKa3  cypryynb  Ganmryynax, AOyHO
CYpryynuvmH Tecern, GanranuinH yXaaHsbl
nabopatopuya, 3yHbl CypranT, X39puiH aKkcneams,
nx Jatciclil cypryynuygag neku, YCHblI
MIPraXwnTHyy4sg  cyprant, Garw HapbIr
M3pPralyynax cyprantblH  XxeTenbep, TEexHUK
M3PrIOKITNNH aXunTHyyaag 3opuyncaH
3aaBapuwunraa, rapbliH aBnara, cyprant, TYYHYSaH
6ognoro  raprarygbir xampyyrncaH — 60rnHo

XyrauaaHbl cypranTblH asnan 33prunr gypaax
©onHo.

Yp AYH, 36BNemMx

BonoBcponbiH anb 4 waraHg “Yc'-bir saraag
ambapanbiH  3x Oynar rax y3gar, YycHaac
XamMaapax 9KOCUCTEMUMH YWMYWT3S TIaX oy
bonox Tyxa’h MSANar, M3O33NTMAT  3aUNLWrym
onrox 6arix écton. Ep Hb Gavranb op4yHbl Tyxan
M3413r Hb eepee TOrTBOpTOM BOANOrbiH YHASC
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Cyypb Bonox Teaunryn yr 6ognorog
9KOCUCTEMWUVH YW  axunnaraaHol —Tanaapxu
LWMHXII9X yXaaHbl OMNronTt, OGanranuinH aroyn,
9KOMOrMNH apcaan, O9BLUNNTAT TEXHUK
TEXHOMOMNH LUMRA3N 33Prunur xapransaH Y39X,
TycracaH 6anx Hb 3ynTan. [dasapunargax 6anraa
OHOOernmnH HUMraMg, LLUINHXKN3X yXaaHg
TynryypnacaH, OpPOH  HYTITUAH  X3MXX33H33C
uaawnaag 6yc HyTar, rnoban TYBLUHUMIAT XypPTan
XamapcaH 3KOMOrMiH TynramacaH acyyanyyablH
Tanaapxm OSfIOH HUATWUWAH M3ASIAr M3LI3NNNNT
XxapransaH Y33k 4agBan Tepeec 6apumTnax
0o4nOrblH  X3PANKUNT  aMXUNTTam, yp AYHTIN
OariHa. MoHron opoHg Oavranb Op4YHbl OPYUH
YEUMH  O3BLUMNTIT  TEXHOMOTUWAr  H3BTPYYISH,
awmrnaxag  M3prawcaH  BOMOBCOH  XYYHWUN
X9paruads waapgnara eHgep 6GawmHa. 3Haxyy
30BNOMXUIAT YCHbl canbapblH XYP33HA
bonoscpyynaH raprax 6Ganraa 6onosy Oaviranb
op4Hbl Oycaa canbapT awwurnax 60mnox oM.

Bara, ayHn 6onoBcpon

e bBanranb Op4YHbl acyyanyya Hb  HapunH
HUANM3M, TOBOrTAM yuup sIMart OSfioH TanT
WMAgNunr waapgax dangar. Tuimaac 4 “Yc'-
Tan xomborgonTom  cyprantag — canbap
OYHObIH  M34Mar 3avnwryn Lwaapgnaratan.
Tyxannban: yCHbl XMMUNH TyXal aB4y y33X3[
YCHbl XMMWUWH YaHap Hb FeonornmH Hexuen,
XYHUA YW axunnaraaHbl — Hereenneec
Wwantraamk Gangar 60on XMMWAH 4YaHap Hb
9prasg  TyXallH  ycaH  OpYHbl  ambfg
opraHusMyygag wyyn Heneenger. nwg xag
X309H Barw (pusnk, xumn, rasapaymn, uonoru
reX MITUYUIIBH) XamTpaH axunnax 0anmx
Ganranb OpYHblI TyXan acyyntyyaag YH9H
6oauT xapuynTyyabir erex 6onomxTon 6onox
oM.

o X33puirH asanan xano63paap bavranb Aaxb
cypranTtbIr 30XMOH Oanryynax Hb Oavranb
OpYMH, 3KOMOTMMWH acyyanyyablH Tanaap
Wyyn TaHbX M343X, MOH T3Ora3puir XapxaH
LWMNABIPaXK OOMox apra 3ambir OWArOXoA4
yyxan ad xonborgonTton. bBavrane pgaxb
CyprantblH Yyeap cyparivg MaaHb aHru,
TaHXMMA O/DK aBCaH OHOMbIH  M3ANarad
TYpLWNX, OPrexyynax O0onoMXuUAr Oonrogor.
Adananbir bairanb OpYHbI cypranTbiH TOBYYA,
OpAasaM WMHXUNrasHmn nabopartopuya, boxmp
yC UudB3pnax Oanryynamkyyn, 9CB3aN ron
FOPXy O33p XYpTan 30XWoH Barryymk 605nox
tom. [on Hb Oarw HapbIr 9H3XYY X33pUIAH
cypranTtbir  30xvMOH Gawryynax 6onomxoop
XaHrax, T9OHUN 3H3 YN aXunnaraar 43mMxgar
Ganx Hb 4dyxan. barranb OpyHbl CypranTbir
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cypryynuac ragHax yun axunnaraarymrasp
Teceenex 60NOMXKIyR oM.

e  3apum TOXMOMAONAL aHrM TaHXMUM, CYpPryyrninH
ragaax opuvHa 3aax 6onowmkrym 6anranb
OpYHbI TyXawn COABYYAUVH Tanaapx oMnronTbir
X3BMAaN M3A433J/UIMAH x3parcan (bapumrtar
KWHO, WHTEPHIT  33par)-uir  awwurnaH
TaHunuyynax 60noMKTON.

e barw Hap Tan OypunH wmaanarTan Harix
Wwaapanaratan 6ongor. Wiimg 6arw HapbIr
M3prawyynax OONoH paBTaH cyprantag
3aNNWIyM Xampyyrk, XypaanaH Oyn OpuyuH
cyananblH - XM4Y3dn, TYYHUA apra  3yng
WHHOBALWMWI HI3BTPYYM3X, LUMHXIIAX YyXaaHbl
SHIMIH, YHACOH Oarax Xxaparcnunr (ycHbl
XUMUAH  LUMHXUATISHMI X MIT) awmrnax
OONOMXO0p XaHrax XaparTan.

e CypryynuyablH Cyrmkaar yycrax 6Garw
HapblH  M3ANar, 4agBapaa CONUIILOXOS,
O3MKNar 6omK 60nox oM.

O2348 6onoBcpon

e  YHHM-nunH cyprantbiH xeTendepuunr
Bonoscpyymk, cyprantag HIBTPYYNdX Hb
Monron yncelH  6yxunm N ux, 43394
CYpryynuyabiH TyBLWMHA Ganranb, HUATMUAH
yxaaHbl canbapyygbir xampax “Canbap
AYyHObIH” CypranTblH X3n03puir 43MXMX aXKun
6ok Yagax oM.

o “YC” cogBuiH Oop 30XMOH Ganryynargax 6yn
ONMOH  YMCbIH 3yHbl CypranT, T3Tranart
xeTtendepyya (CepmaHsbI OpaMUNH
ConunuooHbl anb6a/DAAD-Haac 3apnacaH
“NAWAM” xeTenodep) Hb Monron
OlOyTHYYAaa, TSAHWIAT OJOH YNCbIH
Typwnaraac cypanuaxag udyxan [A3MXKnar,
ryyp 6omx erd YyagHa.

e YCHbI cyganraaHbl YWrnang 3acruiH ra3pbiH
CaHXYYXUNTUNH X3MXKI3r HIMIrayyrax Hb
3yUTon. YyHMA Tyng YHO3ICHUA X3MKIIHA
Tecen XxeTenbepyyauinr — CaHXYYXYYraxaac
ragHa xamTapcaH TecnyyaviH
CaHXYYXWUNTOHA O3MXKNAr Y3YYMaH axunnax
Hb yyxan 6anHa. Tyxamn6an: OlyTHyyAblH
X33PUINH cyaanraaHbl axnblr 43MKux “I'paHT’-
bIl 3apnax 60Ho.

e  TexHVK MIPraxnumH ux, 0334 cypryynuyaag
ycaH xaHramx, 60oxup yc L3BIPM3arasHuun
MHXEHep, M3PraXunTHyyauur 623anTragar
Banx Hb 3yMNTaN.

MapraxnuinH 6onoscpon

Boxup yc UL3BOpPRAra3HUN TeBNepceH 6yc
Oytoy bara OBPbIH Li3B3pJIax
GanryynamxyydblH TOO ©COH  H3MIrgax
Ganraatan xonborayynaH T3HO ~axunnax
TEXHUK, MIPraxXunTUUH  AXUNTHYYAbIH
3PINT X3paryaa eHgep 6aviraa 6onHo. vy
TEXHUK  MOPraxnumH  cypryynuygag 9SH3
4YUrnanasp ypT, 6ornHo XyrawlaaHbl
cyprantyyapir 30XMoH bGawryynax, cyprantbiH
aryynrbir Xenkyyrax Hb 3ynTon.

OnoH HUUTUNH 6onoBcpon

MoHronbelH TeneesusyyauiH xonboo, akagemm
Hbo GapumTaT KWMHOr OYyTI3X uurnang
aHxaapaH axwnnax, OpPOH HYTIMWH OBONoH
YHOSCHWUN TeneBu3WWH CcyBryyaaap TYrasH
uauax He Yyxan. nm samaap 6aviranb OpyuH,
ycTam xonbooTown TynramacaH acyyanyyabir
OfOH HUNTAA, CypTanuyunaH TaHWynax oM.
[9BY 34raap GapumTaT KUHOHYyAbIr 36BX6H
30punTOT Oynryyasn xavayynaH OyTaaxryi
Oalixag aHxaapax Hb 3yn 0Oereesg KuHOr
OyToaX yWn axunnaraaHg YHOSCHUA GOnoH
OFOH YNCbIH 3PASMTAH, CcyAanaaddbir TaTaH
oponigyynax  xapartah.  XapuH  60ruHo
XyrauaaHbl BUOEO KNUMYYAUNT H3H AnaHrysa
cyprantbiH 30punroop ByTa3X, MeH
TENeBn3niH €peHxXun xeTenbepyyauinH
aryynrag 6artaax 3amaap  TaHWmLyYrmx
6onHo.

HOanxun YcHbl ©aep (kun OypunH 3 gyraap
capblH 22-Hbl egep)-unr yctam xonbooTomn
TynramgcaH —acyyanyyabir  MOHron OpHbl
XaMXKa3HA Gonoopd rnoban TyBLUMHA raprax
TaHunuyynaxag  awurnax Hb  3yNTON.
TYYHUNSH 3H3 egpuiiH  ad  xonboranbir
HOM3rayynax, OfloH HWATUWAH aHxaapnbir
XaHgyynaxbliH Tyng gyHg 6onoH ux A3sa
cypryynuynyyaaa  OfoOH  TOpnunH  yun
axunnaraar 30xuMoH Ganryynax, XaBnan
M3423NnmMiH - canbapbir  epreHeep  TaTaH
oporuyynax Hb yyxar.

3pAaM WMHXWMNra3, cypanraa 6a Ma3ga3?
MaTepuarnbIH CONUILOO0

Yyp ambcranblH ©epynenTuiiH HeXUMNUAH Aop
YCHbl  TYBLUHWA  MOHUTOPWHI  XUAX, YC
X3P3rnasHU ypbadnumncaH Magaar 03anTraxvmnH
Tyn4  YCHbl  TYBWHWUM  X3MXWUITUMH
CTaHUyyAbIH CYIK33r YHA3CHUN X3MXKI3HA
6Gun B6oOnrox XaparTan.

MoHron opHbl yyn yypxanH canbapbiH a4
Xonboraon, XerknuUr xaprans3aH y3ax yyn
yypxanH 6yc HyTar opumblH Gaviranb OpYuH,
AnaHrysa Hyyp, ron ropxu, ra3pbliH LOOPXU
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yCcaHA yyn yypxawH YW axwunnaraaHaac
Y3YYJI3X Heneemnnuur (xXyHa MeTansblH
Goxupaon rax MaT) XsiHaX ©epreTreceH
MOHUTOPUHIMWAH XOTeNGepunr Xapankyynax
Hb 3YMTAN.

e MoHron opoH “A3WAH  XYHUAMWH  ByC’-T
GarTaar yunp raspbiH JOOPXM YCHbI opayyaan,
XYHL3 XapumnuaH aguirym X3aMmxkaaraap

MNapy, YYHTOM agunaap MOHron OpHbl
HWUM334 raspyydas YypaHbl XaMxkad eHaep
Oawraar TOrTooroop OanHa. Nirmaac
HANTMUAH  3pYYyn  axyuWr Xxamraanax
YYAH33C yHAHbI  YCHbl 3X  YYCB3pyya,
ManuablH  XyaraHg ~— TOFTMON  XsIHanNT
WMHXWANIIAr AByynax Xa3partah 6GanHa.
TyyHUNSH  yCHbl  YaHapblH  acyyanaac

WwanTtraancaH eBYHWA TapxanTt (Tyxawnban
XOpT XaBdap, XYHLSM33C YYAC3H eBunen,
renaTut 33par)-bir HUArMWAH apyyn M3HOWAH

XYP33M3HIYYATIN XamTapcaH apasm
LUMHXKUITI, cypanraa LUMHXKUIT3HUI
xeTenbepyynasp XSHaX, cygnax
LWaapanaraTtan.

e VYHAHbI yCc Oonooa xaargan ©oxup  YCHbI
GalHrMH  xaHanNTbir  AByynaxag  YCHbI
WUTI3MXKNIr4AcaH naboparopuyn 3annwryn
yyxarn.

e [apgaprbiH GOMOH ras3pblH OOOPXM YC, YHOHbI
YCHbl  XSIHANT  LUMHXWAIA3TaN  xonbooTtomn
M3433, MaTepuanbiir M3A33JUJIMAH HIrAC3H
caHA TeBnepyyNaH, OSIOH HUMAT3A HIANTTIN
awmrnax 3pXMNr XaHrax erex Hb 3ymTan.
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Next generation of water professionals

Authors:
Martin Pfeiffer, Daniel Karthe

Summary

Management of water resources in Mongolia
should be sustainable, science based and
fostered by newest technology. This policy brief
contains explicit recommendations for the
steering of education and research in Mongolia
in the upcoming years.

Mongolia is an arid region with scarce water
resources. Population growth and urbanization,
increasing productivity in mining, industry and
agriculture, as well as climate change impact
quality and quantity of Mongolian water
resources. Integrated Water Resource
Management (IWRM) balances the needs of all
stakeholders with the natural productivity of the
country and uses modern technology and
advance strategies to ensure sufficient water
supply in near future according to UN’s
Sustainable Development Goals (SDGB6).
Capacity building at all levels, ranging from the
education of students in schools and
universities, training of water professionals and
administrative stakeholders, as well as public
information are keys for the sustainable
management of water resources. Based on the

scientific assessment of  water-related
challenges and the identification of future
capacity needs in Mongolia, the IWRM MoMo
project has developed and tested tools,
strategies and models for education and training
that are adapted to the specific situation in
Mongolia since 2006. At the same time water
quality in the focus region has been extensively
monitored to identify threats. Ministry of
Education, Culture and Science of Mongolia
(MECS) has broadly considered the results of
the project and recommends integrating them
into teaching plans, budget and practical policy.
This policy brief comprises guidelines and
recommendations to  implement  current
advances in IWRM into the Mongolian
educational system and scientific research.

The IWRM MoMo Project

MoMo project has provided research,
consultation and capacity development for
Integrated Water Resource Management
(IWRM) in Mongolia for more than 10 years and
continues to do so. MoMo’s key objective is the
development and implementation of strategies
and technical solutions leading towards a
sustainable use of water resources in Mongolia.
Focus region of the project is the Kharaa River
Basin and Darkhan city. More information on
http://www.iwrm-momo.de .
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MoMo project is funded by the German Federal
Ministry of Education and Research (BMBF),
with additional support provided by private
sector companies and Mongolian partners from
2006 to 2018.

Methods

In the framework of MoMo’s multi-level capacity
building, educational concepts and ideas from
Germany were adapted, implemented and
evaluated in Mongolia. Specific examples
include school projects, educational laboratories,
summer schools, field trips, teaching of graduate
students, capacity development of water
specialists, teacher training programs,
instruction courses for water professionals
including operators of water treatment plans, as
well as study trips for decision makers to
German and Mongolian facilities during MoMo
phases 1 to 3.

Results and Recommendations

In general, the awareness for water as the
essential source of life and knowledge about
water-related ecosystem services has to be
strengthened at any level of education.
Environmental awareness is the basis for a
sustainable policy that takes into consideration
scientific knowledge on ecosystem functioning,
environmental hazards and up-to-date technical
solutions. Successful policy in the age of global
change must be science based and founded on
a public awareness of the upcoming ecological
problems at the global, regional and local scale.
The implementation of modern environmental
technology in Mongolia needs well skilled
environmental professionals in all sectors. The
recommendations below focus on the water
sector, but may be ftransferred to other
environmental subject areas.

School education

e Environmental problems are complex and
need  multidisciplinary  solutions.  An
interdisciplinary approach to the teaching
object “water” is necessary. Water chemistry
is influenced by geology and human impact
and has direct influence on the organisms
that live in it. Teachers of different subjects
(e.g. physics, chemistry, geography, biology)
should cooperate in assessing
environmental questions.
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e Field trips provide direct experience of
ecological problems and technical solutions.
Environmental lectures should be
complemented by hands-on activities for
students during excursions to e.g,
environmental training centers and scientific
labs, waste water treatment plants or natural
river sections. Teachers should be
encouraged to leave schools and
demonstrate their abilities in the field.
Longer stays in schools’ country hostels
should be used for environmental education.

e Media, like video films and internet should
be used to demonstrate environmental
issues, particularly those that cannot be
experienced in the direct vicinity of schools.

e Teachers are multiplicators of knowledge.
Training of teachers is necessary to
incorporate innovative teaching methods in
environmental science and foster their ability
to handle basic scientific equipment (e.g. for
water analysis).

e School networks can be used to circulate
equipment and exchange teachers’
knowledge.

University Education

o Implementation of IWRM study programs
should be encouraged in natural and social
sciences at all Mongolian universities.

e International student summer schools and
scholarship programs on water topics (like
the NAWAM program of DAAD) help to
expose Mongolian students to international
expertise

o Governmental funding of water research
should be improved. This should include
both, a national research agenda (and its
regular assessment) and co-funding of joint
projects with partners from abroad. A small
grant program for environmental field
studies should be launched for Mongolian
students.

e Technical universities should train
engineers and managers for water supply
and wastewater disposal.

Vocational education

e The increasing number of decentralized
waste water treatment plants implicates a
higher need for skilled operators,
plumbers and service providers.
Specialized training courses and vocational
schools have to be developed and provided.
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Public education

e The Mongolian National Film Academy
should encourage the production of
documentary films for national and
regional TV channels. In that way,
environmental issues such as water-related
challenges could be communicated to the
general public. Such films should not only
address different target groups, but also
include the expertise of Mongolian and
international scientists. Short video clips
may be produced especially for teaching
purposes in schools, but also for general TV
screenings.

e World Water Day (22" March every year)
should be used to raise awareness about
water-related problems both in Mongolia and
at a global level. Concerted activities in
schools, universities and wide media
coverage could help to maximize public
attention.

Research and Data Exchange

e For monitoring water levels and forecast of
water availability under conditions of climate
change a network of water level measuring
stations is needed countrywide.

e The importance of mining for Mongolia
should be reflected in extended monitoring
of the impact of mining (e.g. heavy metal
loads) on the environment, especially on
rivers, groundwater and lakes in the vicinity
of mining areas.

e Mongolia belongs to the “Asian arsenic belt”
with elevated levels of arsenic in
groundwater aquifers; similarly, high levels
of uranium have been reported from
numerous locations in Mongolia. Drinking
water and herder wells need frequent
monitoring to maintain public health.
Research programs in cooperation with
public health institutions should examine the
impact of water quality on the distribution of
diseases, like cancer, arsenicosis and
hepatitis.

o Certificated water laboratories are needed
for regularly monitoring of drinking and
waste water.

e Monitoring data of rivers, ground and
drinking water should be stored in a central
database and freely available to the public.
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CaB raspbliH MeHeXXMeHTUUr MoHron Yncag XxenkyysnaxX Hb:
MoOHron yncbiH Xyyrib 3pX3YMUH, CAHXYYIMANH OONOH

YJICTOPUMH X3M X3IMXKIIHYYA,

3oxuoruuma:
X.K. Pogpuryues, A. Xoyaper,
N. DomGpoBcKkumn

XypaaHryu

YCHbl HEOUUNH Teneex epCceriaeeH HaMargax
Tycam LOrL MEHEeXMEHT Llaapanaratam 6ok
6arHa. YCHbl HEeUWWH HIrAC3H MEeHEXMEHT
/YHHM/ Hb 3KOCUCTEMWIH TOrTBOPTOM GananbIr
angargyynanrymrasp S4unH 3acar, HUATMURAH
OasnarMiH  Torw  Ganmanbir  HAMArayynax
3oxuuyynanTtran, OposiLooTOM MEHEXMEHTUMH
xypas oM. YHHM Hb yncbliH X3amkaaHg yp
OYHTOM  WMAOBSp  raprax  3oxuuyynantbir
waapggar. Mxaux toxmongong YHHM Hb ronbiH
caB raspblH MeHexmeHT /CITM/  pasp
TynryypnacaH 6Gampar Hb caB raspbir  YCHbI
MEHEXMEHTUNH XyBbZ aXunnax HanK OonroH
aBu y34ar.

CIM-uiir xapankyynax Hb TeaunineH xsanbap
axun 6uw Gereeq XIpPaNKUNTUWH yp AYH YyNC
YyNCbiH XyBbg e©ep eep Oangar. JHaxyy
bopnorbiH  XypaaHrynraap Monron ync
YHHM/CI'M-uir COHroH XapanKkyynaxag Tynrapd
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Oy copunT 6apXWa3anyyass AyH LUMHXWAr33
XUNAC3H BGOIHO.

Monron ¥Ync YHHM-unr ©6orvHo xyrauaaHg
XYYNUAH  XypaaHAa TycraH aecaH 6Ganpan,
couManucTt  HWArMWAH  Japaa  YrCTepunH
TOBMNOPNUIAr ByypyyncaH LUWIMKUNT, TYYHYNSH
30MWH 3acrviH  eCenTUUr Yyyn yypxavH Yin
axunnaraaraap 9puUMMXYYNaxX  yun - gdBuag
rapcaH xypuagman 6avgan 339prasc  yyasH
ayrHaxag Monron ync 6on YHHM-biH XyBbA
COHMPXOJT TaTaxyil ca349B oM. AnaHrysa oug
CI'M-niH Xx3parkunTuiH XyBbA Ae tope Oywoy
XYYAMAH XYp3a3aH3ac, Ade pakto 6Gywy 6oaut
Gangan pyy WWAMKMX  WWIDKUAT3L  AyH
WMHXUNTI3 XuB. BuaHui cypanraanbl GyTay
6a szeBnemxyyg Hb YHHM-uiiH 3apumyygbiH
XYP33HA YCHbl MEHEXMEHTUNH TeBnepceH 6yc
Gangnbir raprax uMpax, yncrtep, Xyynb ©OmnoH
CaHXyyrmmH X3M X3MXK33CYYA 023p
YHA3CNAracaH 60mHo.

HargyraapT, Xyyrb 3pX3yWMH X3M X3MXKI3CUINH
xyBbg, MoHron ync YHHM/CI'M 6a uHctutyumninH
YYpar xapuyunarbir - TepuiH  SIH3  OypuWiAH
TYBLUMHA X3BT33 6onoos 60co0 uvrnang, xyynb
9PX3YNH XYyp3ar TOAOPXOMSIOX Tan A33p Tynxyy
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axunnanaa.

[3COH X3AMM 4 YNCbIH X3MXK33HMKM 6a caB
raspblH TYBLUHUI XOOPOHOO0X bocoo
30XMUYyynanTbir UIyy camkpyynax Luaapanara
GanHa rax xapx 6avHa.

Banranb opuuH, Aanan xyynunanbiH HAam
/BOAXKA/ 60noH YcHbl yHO3CHMIA xopoo [YYX/
Hb WHCTUTYUMAH YYpar xapuyunarbiH 60coo
3oxuuyynanTbir  Uaawuvg TepuiH eep eep
TYBLUHWUIA XYP33HA ysnayynax Gonomxkron. Yc
boxvpayyncHbol  TenbepuiH  Tyxam  Xyynuir
X3OpParKyynax AypaM KypMmbir 60onoBcpyynax
XApParTan.

XoépayraapT, CaHXYYIUMAH X3M  X3MXI3CUNH
XyBb[, 3apuUMm Tanaap TOOOPXOWryW acyyanyyn
Oaricaap 6anHa:

- CaB raspbiH 3axupraa /Cl3axupraa/ Hb
CaHXYYXUNT  AyTMar Teaunrym  T3OHUR
CaHXyyrumH Heelu 6omonuoo Hb 6oauT
Ganpan [O33p eepcauiHxee  3apAnbir
[ABHIeX XaHrax Tegui.

- Cas raspblH 3eBnen /CI'3esnen/ Hb Xyynb
9pX3YMH  XyBbA  H3H  4yxan  yypar
Xapuyunaratan xapargax Oym 6onoB4
Oponuory TanyyablH OpOnLoor caB raspbiH
MEHEXMEHT OONOH LWNAAB3P raprax Tan
093p XxaHrax acyygan Hb “uaacaH” [asp
OnumnraocsH, Oyp3H CaHXYYXUNTIyn
Ganryynnara 6onoop 6Gawraa oM. Tuinmaac
oponuory TanyyablH oponuoo ©6ara, xapaB
oponuoo 6Gampar ©0On 9H3 Hb 36BX6H
auMIMMNH 3CBAN AYYPrUWAH Teneennyyavur

XampyyrcaH.

- CI'M-unH Ttenesnereetan /CIMTenesneree/
xon6ooTton CaHXyyrmmH 6oanoro
WaapanaraTtan.

['ypaBoyraapT, YNCTOPUNH X3M  X3IMXKIICUINH
XyBb[, XYYIb 9pX3YMH XYP33HMIN xenkur Hb CI'M-
WAM  X3PADKYYNaX YNCTOPUNH XYC3an 30puUrumnr
xapyynHa. ['9BY yr ynctepuiH Xycan 30pur Hb
Gaviranb OpYHbl Tyxaw Xyynuyabir Mepayynax,
Oponuoor  MA3BXKYYMNAX, Xonborgox  YCHbl
GanryynnaryygblH CaHXYYKUITUIAT 3pamMbanax,
MeH 34rasp Ganryynnaryygag ynn
axunnaraaraa siByynaxaz Lwaapanaratan ToHor
TOXOOPOMXKEOP  XaHrax erex Tam  [ga3p
XaHranTryi 6anHa.

OHeerniH CaHXYyrmiH XsiMparnbIl aB4 Y3C3HWUN
YHAC3H [33p 9HAXYY CydanraaHbl aXun maaHb
Gaviranb OpYHOO XaMmraarnicHaap SAWMWH 3acar
OOMOH  HUMWATMUWH  XeDKNWAr  ypT  yAdaaH

XyrauaaHg TaTraX 4Yagax O6onowmkton 60omoxbir
Tann6apnacaH 60rHo.

Opwwun

O©OHrepCeH ryyvuH XXUnunH xyravuaang Moxron ync
couManucT HUMIM33C apadnncaH, YeneeT S4MNH
3acar pyy xapbUaHrym 60rMHO XyrauaaHg
LWMIMDKCOH BMnaa. SHAXYYy LWUIDKUAT Hb ©epee
TOMOOXOH ©epunenTyyauir asuupcaH. YyHAa:
yyn yypxavH canbapblH Xypaautanh Xenkus,
XOTXKUNTOOC YYCOMNTAN axyWH YC X3P3rfiadHun
©CenT, Man ax axywH ecCenT, YCXyynanTblH
TOCMAYYANNH TOO ONLUMPOX, OUFYMXKUAT HOMIrA3X
rex  MaT  acyyanyyn  GartaHa.  34raap
eepunenTyys 6onoon yyp ambcranbiH
eepunenTteec VYYA3H YCHbl canbapT HUAraM-
yncrep, Banranb OPYHbI copvnt
Oapxwaanyygunr asuMpcaap 6anHa. YCHbI
9PaNT X3Parud3 6CeH HAIMIrA4axX33C rafgHa YCHbI
GoXMpaon 4 racaH HAMargax 6Oym  ceper
acyyanyyn TynrapaxblH 33paruas yC XaparnasHg
XSHaNT ~ xaHrantryni, Gonomxut  /awurnax
60nox/ yCHbl HeeUNNH Tanaapx Ma3433nan 6ypaH
6yc barnHa.

MoHron Yncbir >kuwas GOnroH aBCaH 3HIXYY
cyganraa Hb XOEp 30pUIrOTOM oM. IXHWW
30punro bon YHHM/CIM-unr Laawmg
XOPanKyynax Tan g33p TyxawH yncag Tynrapd
Oy OopXxwaanyyaumnir ToOOpXOWnox. Ypaax
sopunro Hb CIM-unr GoguToop, yp QOyHTaM
X3pankyynax Tyxang MoHron yncbiH 6oanoro
bonoscpyynaring 6a pgamkurd - goHopyyaan
GONMOMXMUT 36BMOMXK, CaHamnbIr XYPryynax oM.
Ynmaap ova ayH wukxkmnraarad CIrM-uiiH xyyrnb
3pX3YMH, CaHXyyrMnH ©a yncTepuiH  XaMm
XOMXKOICUMH XYP33HA raprax upnas. 3araap
X3CryyaumH xoopoHa gasxunyyn 6angar yupaac
6oauT acyyanyyn 6a wuiaanyyamir HapuneynaH
TOOOPXONSOX Hb TUIM 4 amap Byc oM.

Xyyrb 9pX3YMH X3M X3MX33C Hb Oaiiranb opyHbl
Xyynuyaaa YCHbl MEHEXMEHTTIN XonbooToun
YYPar xapuyunarbir  3axupraaHbl eep eep
TYBLUHYYOS4 XyBaapuimk erex, meH Cl 3axupraa
rox MaT wWuHa OGawnryynnaryygan 30Xux 9pX,
VYPTUAr Hb ONFOX XYYrfb 3PX3YWH OPYHbLIr Guin
Gonrox acyygan tom.

CaHXyyrMmH X3am X3MX33C Hb TeBnepceH Oyc
yCHbl BaviryynnaryyablH TeB CaHXYYXWMTI3C
CaHXYYXXMX 9CB31 ©6pCAWMMH  OpSiorblH - 3X
YYCB3pP33 Oum OONrox caHxyyrumH Yagamxuir
X3k Byw oM.

35



POLICY BRIEFS

BOANTOrbIH XYPAAHIYW

YRCTOPUNH X3M X3MXK33C ragar 6on yncrepuinH
XyCon 30pur Oyly X3parudatanm opriorbir 6un
fonrox, yncTepuiiH TornorygpiH Xunx 6ornood
X3rax éCTon 3ynncumnH togopxomnont oM. CI'M-
WAH  XyBb OHO Hb  YMCTOPUAH  XYYUIAT
LUMITKYYI9X M6H TOPUNH 3axvpraaHbi
BPanryynnarumH  HODKYYOS4 — 9pX  MSANWNAr
WWIDKYYM3X,  TYYHYN3H  Opomnuory  TanblH
oponuoor HOM3rAyynax raarasp
TOOOPXOMOraoX 6onHo.

Ypaax gag cagByyasap Mowdron ync gax CIM-
T/ XONOOOTOM rypBaH X3M X3MXI3CT Tymnrapu
Oyn Tynxyyp copunt 63pXL3anyyaunr TOMMIIOH,
OONMOMXMUT  WWMAANYYAUNAT  TaHWNUyynax oM.
OHaxyy 6oanorbiH xypaaHrywr ['epmaH yncbiH
Bonoscpon ba cypanraaHbi slaMHaac
CaHXYYXYYNC3H ypT Xyrauaanbl (2009-2018)
cyganraa 6onox “TeB A3unH YcHbl HeeuuiH
HargcaH MenexmveHnT: 3areap 6yc Hytar MoHron
(YHHM MoMo)” xypaaHza 6onoBcpyyncaH.

Xyynb 3pX3yMH X3aM X3MXK33C

2004 OHJ, YHHM-uir X3PANKYYIS1aX
3opunrotonroop MoHron ync  YcHbl  Tyxam
Xyynuir aHx ypaa 6Gatamk Cl3esnenuir
WHCTUTYUMAH  X3anbapT  opyyncaH  6unas.
Xapamcantah Hb  XYYIUAH  XOP3ADKUITUIH
XYPI3HL, Xyyrb 3PX3YMH HUN334ryNn
JyTtargantan, yangaa xonboorym Tanyya wunt
axurnargax 6oncoH (Houdret Hap 2014).
Tyxannban  CI3eBnenuiitH  CaHXYV>KUNTUAT
XyyrnbunaH LWWMNOBIpnaaryn Oanxag xs4 X349H
caB ra3spyygag Cl3esnenuinr [OHOPYYAbIH
OOMKNarTanraap Oaniryyncad. 2004 OHbl YCHbI
Tyxam XyynuinH angaa gytargantan 6angan Hb
Ganranb OpYHbI TyXam LUMHI Xyynuyapir
rapraxag XypracaH rax y3ax 6onoxoop 6awnHa.
YyHA: YcHbl Tyxan WuHS xyynb (2012); lon
ropxmHbl 9x ©Oynar ©OnNoH xamraanantram
Oycyyd, YCHbl Heeuen Yyyn YyypxawH 3pan
Xauryyn MeH axunnaraa siByynaxbir XOpUrrox
Tyxam xyynb (2009); BanranuiH Heew, Gaanrmir
awmrnax tenbepunH Tyxam xyynb (2012); YcHbl
BoxmpanbiH Tyxaw Xyynb (2012);
CIr'MTeneBnereeHunin apraduncaH 3aasap (2013
OHbl 187 Tywaan); meH CI 3esnenunr 6avryynax
Tyxan 3aasapuunraa (2014 oHbl 124 Tywaan).
2004 6a 2012 oHbl YcHbl Tyxan 2004, 2012 oHbl
XyynuyabiH  anb  anb  Hb  YCHbl  HEBUWIH
MEHEXMEHTUIT YICbIH  X3MX33HA, TeBNOpPCeH
6ananeir ronyyablH biH CaB raspblH X3MX33HA
XYPTan TeBnepceH ©Oyc 6omrox 4Yurnantan
DancaH. 2012 oHbl YCHbl Tyxanl XyynuinH garyy
Cl3axupraa Hb yc 6onoon ycrtam xonbooTomn
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aKoCUCTEMYYOUMH  xenkun 6a  xamraansbir
TeneBnex yypartan 6OMCHOOC ragHa YCHbI
X3P3rnaar caB raspbiH TYBLUMHA XSHaX YypParTain
Ganryynnara 6oncoH. Cl'3eBnen Hb oponuory
TanbiH  36BWWAUNUAH  YYPIUWAT  TYWALITII49r.
BOAXXAamHbl  xyBbg yc  onboprnox  /ux
XOMXK33raap/ ynn axwunnaraatan xon6ooTomn
Tycram 3eBwleepnunr xsHax, MmeH CI 3axupraar
MEHEXMEHTUIH 3aaBapuunraaraap xadragar.
YYXopoo Hb yC awuvrnanttan xonboracoH xag
X309H samblH XYP33HA X3BTI3  YUTMAMWNH
30XULYYNanTbIr AAMXA3T.

Xyynb 9px3yMH XypPasHUW angaa pgyrtargan,
yangaa xonbooryn 6anansir TO4OTrOX04 XMNC3H
ynn sBuaac ragHa CIM-uiiH  X3panKunATUIAr
cakpyynaxag axunnax Llaapgnaratam xag
X909H Wnnaargaaryn acyyanyya 6ariHa. HOyHbl
TYPYYHA, YNCbIH X3MXK33HUN YCHbl
MEHEXMEHTTIN Xon6ooToMn LWNNAB3PYYA
6ornoog  YYXOpPOOHblI  30XuUyynanTblH YN
axkunnaraabl Cl'3axupraaHbi ynn
axunnaraatan  xonborgox  6ym  Ganpgan,
CIMTeneBnereeH Jake)e TOOHUN ynn
axunnaraaHbl 9pamb3 fgapaanan Hb TUAM M
Togopxon byc 6anHa. 2010 oHooc xonw MoHron
yncelH 29 ronblH caB raspyyabliH 13-T Hb
CI'MTeneBnereer GomnoBcpyynaH, GatnyyncaH.
Xogunrasp 13 rsgar eHgep  y3yynant,
Tenesnereeree amxuntranm 6Gatnyymk 6Ganraa
M3T ©onoB4Y OpOH HyTIMMH ©Gonoosd cas
raspyynopblH 3axvpraagbiH 3yraac
CIrMTeneBnereeHgee TycracaH LUMAAB3PYYA
YINCbIH X3MX33HA raprax Oy LWMnaBapyyassn
Tycranaa onoxryh ©anHa. YncblH ©0OMoOH OpoH
HyTTMAH  TYBWMHA  WWAAB3P  raprarygblH
XO0pOH TOO4OPXOW Xxapuruaa xonbooTton Oamnx
Hb CaB raspblH X3Mx33H4 ©Oonood YICbIH
TYBWWHA  WWRAOB3P  raprax  sBUbIF  WIyy
yangaatan  6onroxog  TycanmHa.  TumMmaac
YYXopoo, BOAXAam Hb ClMTenesneres,
Clr3axupraar ©Oycag samgyyaoTam  xonbox
3oxuuyynary OanryynnaryyabiH yypruvr
ryiuaTrak 6GonHo. OH3 Hb YYXopoor 3eBxeH
X3BT33 YUIMANUAH 30XuuyynanTt 0yc TyYH4YNaH
00CO0 UMrmanuiH 3oxuuyynantag aHxaapaxbir
Lwaapgax 6orHo.

XoépayraapT Xyyfb 3pX3yWH XYpP33 Hb Wnyy
XypAaH XyrauaaHg Xapankux Laapgnaratau
GanHa. WHracHasp ycHbl GawryynnaryyabiH
CaHXYYXUNThIr O3MXKUX oOprioro ©wui ©Gonrory
X3PArCNyyaunr unyy xypaaH xyrauaaHg A3aMKnx
erex tom. Tyxannban: Yc 6oxupayyncHbl
TenbGepunH Tyxan Xxyynb OatnaracaH 6Gonosd
TYYHUIAr X3PIANKYYNax Aypam XKYPMbIH
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bonoBcpyynanTt Hb ygaawpanTtanm  GauHa.
Llaawwun6an, caHxyyriH TeBnepceH 6yc ywn
fABUaac XxypumTnargax CaHxXyyrviH Ooprorbir
OpPOH  HYTIMWH  TyBWHMA  Gairanb  OpYHbI
acyyanyynan XyBaapunax siBgan yycd 6anraa
6ornosy CIM-uiiH XypaaHA Tesnepeeryin 6anHa.

l'ypaBgyraapt 6Gaviranb OpyYHbl 3px Bapux
GanryynnaryyapiH yypar xapuyunarbiH
AaBxunbir BGyypyynax Xxapartan. Xuwaa Hb,
OpPOH HyTrMH xamxkaaHa Cl3axuwpraa ©6a
anMriH Ganranb OpyYHbl Oanmryynnaryyn Hb
OaiiranuiH HeelL, aluurnacaHbl TenbepuinH
caHraac CaHXyY>Xunt aBaxblH TYna
OpCONaexXunH 39paruaa xoéynaa xaHant 6a
Xyyfb caxuynax YYpruvr ryuuatragar. XopaB
3arasp Aasxunbeir 6yypyynsan GanranuiH Heew,
almrnacaHbel TenbepunH xyBaapunanTbir Unyy
un Toa 6aranaap sAByymK 6G0SHO.

XycHart 1: CaB Na3pbIH 3axupraa 6a CaB Na3pbIH
3eBnen

Cl'3axupraa Cl'3eBnen
10 mapraxnuiiH anbaH | 31-45  ruwyyn,  OpoH
xaarumg  PKWWwae3  Hb | HYTIMAH 3acar
Xapaa-Epee ronblH | 3axvpraaHbl anbaH
caB ra3pblH 3axupraa/ Xaardug, yc xaparnaryvg,
TBB-yya, vprag,
g 3PAIMTIH cyanaaung
5‘ GornoH Cl3axupraa,
= AMryyapiH baviranb
OpPYHbI XaNTCYYA
CIr'MTenesnereer Cl'3axupraaHsbl
©0noBCpyyInX, CIrMTenesnereer
X3P3ANKYYaar. CaB | 6onoscpyynax ©oroH
raspblH X3MXA3HA YC | X3PINKYYnax wartaHg

onbopnonTbiH 36BMOMX, OOMXIAr erex,
36BLUGGPNUAH  TyXaw | yaupaax YYparTan.

M3A33MMUAT LTMyYIx,
fapaaruiH waTHbl | YCHbI HeeLNnH
Gawvryynnarag XaMmraanan, TYYHWUIA
M3O93MIMNT  XYPragar. | 30XUCTOM X3pParnasHumn

I Hb: 50-100 mM*/epep/

/Boxup/ YCHbI
X3pParnasHum
TenbepuiiH TanbIr
cyyTragar.

YCHbl x3parnas 6oroH
BOXMPANbIT XAHaaar.

Xyynb oyc YCHBbI
X3P3rNa3ar Xopurnogor.

Apx, yypar 6a yin axunnaraaHyyn

Tan A33p OSIOH HUNTUIH
oponuoor yavpaaH
30XULyynHa.

YCHbl  x3parnaa  6onoH
GoxupanbIr XsHagar.
Cl'3axupraaHaac rapcaH
LWIMNABIPYYAUAr  LyLiax
XYCanT raprax 60mHo.

NXxaHxgsa yncbH [+
GanranviH HeeL|
alumrnacaxbl Tenbep/

CaHxyyxunT

CaHxyyxuntryin

Ox cypBamx: 3oxuorymg,

CaHXYYrMmH Xam X3aMX33C

YcHbl  Ganryynnaryyabir  CaHXYYruiH — XyBbA

yagaBxmxkyynax Hb CIM-tam xon6ooTomnroop
TOOHWMA 3pX, YYPrad rynmuatraxag Tycnax Hb
CaHXYYMMNH X3M X3MX33CUH rON 30pUITO HOM.
XycHart 1-1 Cl3axupraa ©6a Cl3eBnenuiH
yypar xapuwyunara 6onoop  Xyynb  E€CHbl
CaHXYYMMWUH  O3MXKMNArMAH  3X  YYCBIpuur
Xxapyynas.

Cl3axupraaHbl 00aMT caHXyyXunt Hb 0Oara
X3B33p, TOrTBOpPryn Gamnraa Hb 3axvpraagbiH
CaHXYYXXUINT  yNC  OpHbl  3OUWH  3aCTUWH
Y3YYNanTTan  HArT  xonbooTtonm  Oangraac
ynbaartanm. OHIXYY CaHXYY>XUNT Hb 36BX6H
LanuH TaBux, odUCbIH 3apanbIr xaHraxag n
3apuyynargax Oanraa 6on  caB  raspblH
XSMX33HL  XSHaANT  LUMHXWAMA3HUN  axnbIr
30XMOH Oanryynargaxag waapgargax
aBTOMALUMH TYP33CMaX XOric 3CB3M TYIILWHMWNA
YHUWAT  CaHXYYXWUNTOHA XaHrantawm Tycraarym
banpar. MoHron yncelH 3acruiH  rasap
Cl'3axupraagbir TaTaH Oyynrax Tanaap XypTan
X34 X349H yaaa xananuax GancaH oM (HamHbl
axuntHyya, 2016 oHbl 2 cap). Xasraapnargman
CaHXyYY>XunT Hb Ganranb OpYHbl XAHaNT
WwanranTbIr TOrTMon 6yc Gonroxod Xypraxaac
ragHa Cl3axupraag eepuiiH 9px M34N133
X3panKyynax, uaalunaag WUTramkuT Oargnaa
Xafranaxag Hb cepreep Hemneerk 6anHa.

Xapguirasp CI'MTenesnereer 60noBcpyynax Hb
Cl3axupraaHbl yypar xapuyunara 6onoBy
Tenesneree 60noBcpyynax axwn Hb [JOHOPbIH
CaHXYYXunT O0noH AaMHbl O3MXKNAraac wWyyn
XamaaparnTamn. Xapaa rosibIH
CIr'MTeneBnereexnui XyBb[ Tenesnereer
bonoscpyynax axwng ragHol 3eBnex barunr
AamHbl 3yraac TomMuImK axwunnyyncaH. agHbl
3eBnex barnir axunnyynax Tyxan W1AAB3IPUNr
CaHXyYXunTblH Gonomxunt 6Garpgan 6Gonoon
Clr3axupraa Hb Tenesnereer 6onoOBCPyynax
YagaBxy AyTMar rax AYrHacaac YYA3H rapu,
Cl3axupraaHbl anueaa M3AM3r 3CB3AN OPYYIIK
60onox XyBb HAIMPWWAr OyTYy YHOMXK rapracaH
fanHa. TurMmasc HAam 9H3 OGyx yun ABUbIH
axH3ac N CIMTenesnereer O3nTrax, 3eB6X
BGarnir xaparkyynard 3axuvpraatan Hb XamT
63143X Hb Yyxar oM.

CI'MTeneBnereenun XOPINKUNTUNH
CaHXYYXWUNTbIH ~ XyBbJ,  Togopxon  6oanoro
BGanxryn. YUmp Hb CaHXYVXUNTUIAH 3X YYCB3P Hb
TeneBnereeH TycraracaH Ganraa
MEHEXEHTUNH apra XaMX33HYYAUVH MeH YaHap
6a X3pankyynary Ganryynnaryynaac
xamaapantan. bonomxut 9x  yycBapyyaon
CaHXYYMMAH O3MXKNSMMIAT LUNIHKYYSX, AOHOPbIH
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rpaHT  3cBan 3391, SaviranninH HeeL|
awvrnantblH Tenbep, maragryn 2011 OHbl
TecBUNH Tyxah XyynuiH XYpa3aH [A9X OpOH
HYTIMNH  XenknuiH caH Gak 6onHo. 3H3
yTraapaa fam dmap 93X YycBIpunr smap
TOPIIMNH apra XaMXd3HA, SMap HexXUnuiH Jop
awwmrnax ©onox Tyxam 0ary 3aaBapuunraar
raprax er4 6onHo.

Xagunraap MoHron yncbiH 3acrunH rasap OfoH
HAATUAH OpONLOO AMap ux 4yxan ©6onoxbir
ToOooTroxX Oy 6onoB4 OyxX OpOH  HYTIMIH
oponuory Tanyyabir Tereeniex 30pWUIroTou
Clr3eBnen Hb TOOOPXOW CaHXYYXUNTUAH 93X
yycBapryn 6aviHa (XycHarT 1). OHS Hb T3aHWN
fanryynnaruiH  30xMoH  Gawryynmant,  yun
axunnaraar JOHOpoOC Xamaapantaw 6onoxopn
XypraHa. Laawnaag aH3 Hb oponuord TanbiH
XY4ryn, 33aMLWuUNryn, oponuooryn 6anansir 6mmn
6onrox 6awnHa. MoHron ynceliH 3acruiH rasap
Cl'3eBnenuitH caHxXyyXuUnTbir GaTanraaxyynax
Xyynb  9px3yWH ©Oa caHxyyruiH  Goagnoro
Bbonoscpyynax WwaapanaraTtan. TagHun
CaHXYYXunTbIr 6atanraaxyynax Har Gonomx
XyYyfb 3pX3yWMH 30XMX TOXupyynra 6a aBunrbliH
aCcpar xamraanantyyabir XWX, TOAHUIAT
TOCBUIAH TOBMNOPCOH LUNIMKYYNarT 6arraax oM.

YrncTepumnH Xam XaMx3ac

YHHM-uiar  6uin GonrocoH 2012 OHbl
WKHaYNanyya4 He MoHron yncbiH  3acruiH
raspblH 3yraac Gawmranb OpYHbl Xamraansbir
camkpyynax, CIMeHeXMeHTUNr X3panKyynax
Tan [A93p YICTepuUH TOAOPXOM XYC3an 30pur
Danraa ragruir xapyyncaH. OHAIXYY YNCTepUIH
XYCan 30pUrMIAH HAr Yyxan y3yynanT Hb banranb
OpYHbl ssambIr 2012 OHA YNACbIH XODKITMNH XyBbA
6oanorbiH ssiam 6oNroH eepunnceH asgan 6arB.
YyHasc xonw Tyc fam Oanranb opuvHA
Heneerk Oyl anuBaa LWWAOB3P raprantaHg
OpOSLOX X3P3rTan BGONICOH. YNCTepUNH Xycan
30pUrMAr  Xyynb  3px3yMH ©6a  caHXyyrumH
WKHaunang OGartaax erceH sBAan Hb YCHbI
canbapblH XyBbA CYYNMWAH xunyygsg ©6oaut
Oaonaa oncoH GanHa. 3Arssp  XY4uH
YyapmawnTaac ragHa eMmHe AypAcaH  Xyyrb
9pX3yMH angaa gytargan  gadp HAmadg
yNCTepuiiH 6a CaHxXyyrMnH TOBNEPMUIT apunrax,
fanranb  OpYHbl XamraasnsblH X3P3NKUMTTIN
xonbooTolr TynramacaH —acyyanyyn 6aiicad
X3B33p. YaaaxTtam Hb xonbooTonroop MoHron
YyNCbiH 3acrMnH rasap 34UNH 3acruiiH ecenTtes
Xypax 9apman3an 6onoog 6Gawranb  OpYHbI
Xamraannbir T3HUBIPXKYYN3X Tan [33p wiyy
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30pUNTTON  aXunnax Xapartan. YpT HIPTIN
Xyynb Oyty on, mepHuin ypcay 6ypanasx ax,
YCHbl CaH Oyxui raspblH xamraanantbliH 6yc,
OMH caH Oyxui rasapTt awurt manTMan Xaux,
alwmrnaxbir XOpUrnox Tyxan XyyrnunH 3xNnan Hb
WUProHMI  XeJernreeHyyn YCHbl MEeHEeXMEHTUNr
camwkpyynaxag 604MT XyBb H3MpP33d opyynax
BONMOMXTON raarMnr xapyyncad. 9By yr xyynuir
CYNPYYIK, 3apyMM 3YWIT aHrMIAr XOpUrnox Oy
fGangan Hb SAMMAH 3aCrMWH alMr COHMPXONoOop
Ganranb Op4YHbIr Xamraanax YJCTePUAH XYCan
3opur 6a OMOH HWATWUWAT OpPOSILIOOr X3PX3IH
XYUrynayyrmk 6ynr xapyyrncaH TOA >KULLIJS oM.
YT XyYnuar LwyymMxKIiard OfoH LUYYMXNAryguimH
XK Oyvraap XyynunH X3parkunT Hb ragHbl
XepeHre opyynantbir OyypyyrncaH, 9H3 Hb
aprasg Moxron ynceiH OHB-un ecentunr 2011
oHa 17 xyBb bBaricHaac 2016 oH raxag 1-3ac
Gara xyBbTal ©OOMOXOA4 XYPracoH ax. [9CaH
XOOMM Y LUYYMXKNAryauMmH OpxXurayyncaH Har
3ynn 0on ragHbl xepeHre opyynant 6yypcaH
BGangan Hb MX3HXA33 OyTI3raaXyyHUn apanT Ga
YHS OyypcaHTarn xonbooTon ragrunr gypaaarym
sBOan oM.

TyyHunaH 6Gaviranb OpuYHbl Tyxanm Xyynuyapir
X9pankyynax, caxuynax 6amgan ync gasap cyn
GanHa. TwuiAM33C OpOH HyTar paxb Oawiranb
OpYMH XxapwuyLcaH apx Gapux bavryynnaryyabiH
HeeL 4agaBXxu, TEXHUK TOHOT TOXeepeMKMINH
XaHranT, CaHXYYrMnH 3X YYCB3PUNH Hexunyyad
6onoopn 3arasp GanryynnaryynpblH
UTFAMXKIISrACOH nabopartopuygan XxaHgax 3px
M3OJIUAH XYP33r M343r4aXYyMUd3ap camkpyynax
Wwaapgnaratan barHa.

Xananuyynar 6a gyrHanT

Monron ync gax CIMeHexXMeHTUH Xe4enreeH
3py  xyytom  Gamcaap  GamHa.  JHaxyy
XeOenreeHun LLMHX TOMAryya Hb:
Cl'3axupraanbl 6yTtay /CI3eBnenuiir Hamaag/,
uar xyrauaaHa XaMKurgaxynu, 30puntyya oyxui
CrMTeneBnereer 6Gonoscpyymk 6ym 6anpan,
OaviranniH  Heey awwurnacaHbl  Tendepunr
HABTPYYNCaH Ganpgan /yyHA yc ©G0XvpayyrcHbl
Tenbep 6a Gycan Tenbep HamaraHs/, Ganranb
OpYHbIr Xamraanax Tyxan Xyynb (Xyynuir nnyy
YaHg caxuynax). JAresp Hb Xyylb 9pPX3YMWH
XYP33HUI canLurym Xacrumr 6ypayymkas.

OnoH axurnarygblH Xxapx Oynraap CyynunH
xunyyasg Modron  ync  CITMeHexXMeHTUnH
YUrNana Jyxan axuy Asslumn rapracaH. MoHron
yncoblH 3acrmH rasap 3HIXyy XeaerireeHumn
XYUMIr cynpyynaxryi 6amx Hb dyxan. AnaHrysia
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YYP ambCranblH eepuynenT YCHbl Heeuen wunyy
3PUMMTINII3P Heneernk OOMoX eHee uartT apg
NPragumnH TarnBaH amMranaH ambppax,
TOITBOPTON XONKUIA Xypax 6ornomxk Gon ycHbl
HeeUMH xamraanarn, MeH OponuyooT, yanjaa
xonboo Oyxum yc ©Oa OGanranb  OpYHbI
MEHEXMEHTUIT Xamraanaxrtam HArT xornbooToMn.
OpoH  HyTrmH  TyBwuHa  Cl3axupraagbir
uaawmg uvnyy A3MXKux xapartam ©OarviHa. MeH
OJTOH HUATUAH  oponuoor  Clr3eBnenuiH
CaHXyYrmH Ga  ynctepunH  Yagamxkaap
JamxyynaH O3mMxnx xapartan. Cl3axupraansl
CaHXYY>XUNTbIH X3paryas waapgnarsir 6oamtoop
YHOIX, TOOOpPXON ©onrocoHoop  TyxauH
Ganryynnara apx, Yypraa xaHrax OOnoMXTOMN
BornHo. Clr'MTeneBnereer Bornoscpyynax,
XOPanKYyynax Tan [[33p CaHXYYKUATUUAH 39X
YYCBIPUINH XyBb UNYyYy TOrTBOPTOM Oa TOAOPXOM
©ananbir 6un 60nrox XaparTan.

YncbIH X3MXKI3H[, YYXopoo ba Aam
CrMTeneBnereeH Tycrax Oym H3H TapryyHg
aBY X3P3ANKYYM3IX MEHEXMEHTUINH apra XamKaar
YINC OPHbI X3MXK33H[ K0y H3H TIpryyHAa TaBuUrgax
GanHa ragartan ysanayynax Hb 3eB. OH3 O6yrasac
AYTHaX Xanaxag MoHron yncelH 3acrMiH rasap
HOH dapanTam gapaax ywn axwnnaraadvyynag
aHxaapnaa xaHgyynax xapartan: OnoH HUATUIH
OpOonLOOr XaHrax, yyn yypxan 6a akocucTeMuiiH
xaMmraannblr ToHUBapXyynax, Cl3axupraaHsl
yun axwunnaraaHbl CaHXYYXMWIT,
CIrMTeneBnereeHnii  X3pankKUNTUAT  XaHrax,
TOHOI TOXEOPOMXUINH XaHranT, LWWHIYNANTUIAT
HOMArgyymK, Xyynuir YadgnaH caxuynax
X3parTan.

Nnyy epreHeep xapBan
YHHM/CI MeHexXMeHTuir X3pPanKyynaxag
MoHron  yncag  Tynrapd oyn  copunt
Gopxwaanyyn Hb Bycag xenkmxk Oyn OpHyyAblH
XyBb4 4 MeH agun Tynrapdy  ©OancaH
acyyanyyaoram Hwnasg TtecTtanm OGanHa. [9csH
X3OUA Y 3Oradp COpwNT O3PXLIS3NMNr AaBax
HOraH Wxun apra 3am rax banxryn Gereepn
9HAXYy  6oanorblH  XypaaHryug — gypacaH
36BMOMXYYA Hb Uaawwup yparwnax 60onomxut
apryya tom.
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Summary

As competition for water resources grows, a
holistic management approach is required.
Integrated Water Resources Management
(IWRM) provides a coordinated, participative
management framework to maximize economic
and social welfare equitably, without
compromising the  sustainability of vital
ecosystems. IWRM requires coordination at the
national level for effective decision-making. Often
IWRM is based on River Basin Management
(RBM), which takes the river basin as the working
unit for water management.

Implementing RBM is not an easy task and levels
of success differ between countries. This policy
brief analyses the challenges that Mongolia faces
as it continues down the IWRM/RBM path.
Mongolia is an interesting case because of its
rapid legal adoption of IWRM, its transition
towards political decentralization in its post-
socialist era, and the tensions caused by a push
for economic growth through mining activities. In
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particular, we analyze how to move from de jure
to de facto RBM implementation. We structure our
analysis and recommendations based on the
political, legal, and financial dimensions that
characterize water management decentralization
under the principles of IWRM.

First, we find that regarding the legal dimension,
Mongolia has made considerable progress in
advancing the legal framework for IWRM/RBM
and defining institutional responsibilities, both
horizontally across sectors, as well as vertically
across government levels.

However, vertical coordination between the
national and the river basin levels still needs
improvement. The Ministry of Environment
(MEGDT) and the National Water Committee
(NWC) can further harmonise vertical coordination
through  different levels of government.
Regulations for the implementation of water
pollution fees need to be developed.

Second, regarding the financial dimension, there
is still ambiguity in some respects:

- In practice, River Basin Authorities (RBAs)
remain underfunded and their financial
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resources are barely enough to cover their
fixed costs.

- River Basin Councils (RBCs), as important
as they appear to be in legal term allowing
stakeholder participation in watershed
management and decision-making remain
“paper tigers”, as they are not financially
supported. Thus, stakeholder participation is
marginal and in practice often only includes
the participation of province (Aimag) and
district (Soum) representatives, if any.

- Financing strategies related to the River
Basin Management Plans (RBMPs) are
needed.

Third, on the political dimension, the
development of the legal framework is an
expression of the political will to implement
RBM. This political will, however, remains half-
hearted when it comes to enforcing
environmental law, sparking participation,
prioritizing  funding for respective water
organizations and providing those organizations
with the equipment required to fulfill their tasks.

Aware of the current payment crisis, this paper
argues for securing proper environmental
conditions that sustain economic and social
development in the long run.

Introduction

In the past three decades, Mongolia has
undergone a deep and swift transformation from
a socialist state to a democratic market
economy. This transition has meant significant
changes, including the rapid development of the
mining sector, the expansion of domestic water
use due to urbanization, and an increase in
livestock farming, irrigation projects and
deforestation. These changes, together with
climate change, have caused difficult socio-
political and environmental challenges for the
water sector. The demand for water s
increasing, as is water pollution, while water use
is insufficiently monitored and water availability
is partly unknown.

Taking Mongolia as an example, this briefing
paper has two goals. The first goal is to reveal
challenges that the country faces in further
implementation of IWRM/RBM. The second goal
is to propose reasonable recommendations for
Mongolian policy-makers and supportive donors
to improve de facto implementation of RBM.

Consequently, we structure our analysis with
respect to the legal, financial and political
dimensions of RBM. There is an inherent
overlap between these nodes so clear
identification of practical problems and solutions
is not always possible.

The legal dimension refers to the creation of a
legal environment in which the law allocates
water management responsibilities among
various levels of administration and provides
adequate mandates for new organizations, such
as RBAs.

The financial dimension refers to the financial
empowerment of decentralized water
organizations through central budgets or by
allowing them to create their own income
sources.

The political dimension refers to political will,
that is, the determination of political actors to do
and say things that will produce a desired
outcome. In the case of RBM, it may also refer
to the transfer of political power and authority to
sub-national levels of government, as well as
increased stakeholder participation.

The following sections summarize key
challenges concerning the three dimensions of
RBM in Mongolia and present possible
solutions. This briefing paper builds on long-
term (2009-2018) research within the context of
a project funded by the German Federal Ministry
of Education and Research (BMBF) called:
Integrated Water Resources Management in
Central Asia: Model Region Mongolia (IWRM
MoMo).

Legal dimension

In 2004, Mongolia adopted a water law that
established for the first time the goal to implement
IWRM and instituted the RBCs. Unfortunately; in
the application of the law several legal
shortcomings and inconsistencies became evident
(Houdret et al., 2014). For instance, given that the
law did not allot funding for RBCs, they were only
established in a few basins and with donor
support. The failings of the 2004 water law drove
the creation of a whole range of new
environmental laws including: the new water law
(2012); the law to prohibit mineral exploration and
mining operations at headwaters of rivers,
protected zones and water reservoirs (2009); the
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law on natural resource use fees (2012); the law
on water pollution fees (2012); the guidelines for
RBMPs (Ord. 187 of 2013); and the guidelines for
setting up RBCs (Ord. 124 of 2014). Both the
2004 and the 2012 water laws were geared
towards the decentralization of water resource
management from the national level to the river
basin level. According to the 2012 water law,
RBAs are now responsible for planning the
development and protection of water and water-
related ecosystems and for monitoring water use
at the river basin level. RBCs are to serve as for a
for stakeholder consultation. The MEGDT
oversees licensing for large-scale water
abstractions and is responsible for providing
management guidelines on water-related issues
to RBAs. The NWC facilitates horizontal
coordination among different water using
ministries at the national level.

Despite the progress made so far in addressing
legal short-comings and inconsistencies, there are
several unresolved issues that need to be worked
out to improve the implementation of RBM. First, it
is not entirely clear how national water
management decisions and the NWC'’s
coordination activities relate to RBA’s actions and
their priorities regarding measures within RBMPs.
Since 2010, 13 of the 29 water basins in Mongolia
have developed an RBMP. Despite this success,
decisions made by local and basin authorities in
their RBMPs are not yet reflected in decisions
made at the national level. Clear communication
between local and national decision makers is
necessary for the harmonization of decision-
making between the basin and national level. To
this end, the NWC and the MEGDT could be the
coordinating organizations linking RBMPs, RBAs
and different ministries. This would require an
NWC that focuses not only on horizontal
coordination but also seeks to facilitate vertical
coordination.

Second, the legal framework needs to be
implemented at a faster pace so that revenue
raising instruments can swiftly support funding for
the operation of water organizations. For example,
although the law on water pollution fees has been
approved in Mongolia, the development of
regulations for implementation is lagging.
Moreover, financial revenues stemming from the
fiscal decentralization process have been
allocated to environmental issues at the local
level, but have not yet been mobilized for RBM.
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Third, overlaps of responsibilities of different
environmental authorities need to be reduced. For
example, at the subnational level, both RBAs and
province environmental agencies (AEAs) perform
monitoring and enforcement tasks while
competing for funds derived from natural resource
use fees. If those overlaps were to be reduced,
the distribution of natural resource use fees could
be done more transparently.

Table 1: River Basin Authority (RBA) and
Council (RBC)

River Basin Authority | River Basin Council
(RBA) (RBC)

n 10 orofessional 31-45 members; local

3 p . administrators, AEAs,

€ | employees (in Kharaa t NGO

2 | River Basin, for example) water —users, S

= ’ citizens, academics, RBA
Designs and implements Supports, advises and
RBMP . . supervises RBA in RBMP
Gathers and disseminates ;

o | . : design and

2 | information about the implementation

2 | riverbasin . Coordinates public

O | |Issues water licenses (i.e. | . ;

© 50-100m3/d) involvement in water

2 3 protection, rational use

« | Partly fixes (waste) water Monitors water use and

® | use charges )

2 ) pollution

@ | Monitors water use and .

2 | Pollution Can request to override

© L RBA decisions

= | Prohibits illegal water use

2 | Mainly from state (+

T | resource use No funding

Z | fees)

Source: Authors

Financial dimension

Financially empowering water organizations to
fulfill their mandates with respect to RBM is a
main objective in this dimension. Table 1 presents
the responsibilities and sources of financial
support of RBAs and RBCs de jure. De facto,
RBAs’ funding remains low and unstable as it is
very vulnerable to the nation’s economic
performance. It only covers salaries and office
space, but does not pay for car rental or the fuel
required carrying out the monitoring and
surveillance of water use in the basin. There have
been recent instances where in the face of fiscal
deficit, the government has seriously considered
closing RBAs (MEGDT staff member, pers.
comm., February 2016). Limited funding causes
environmental control and monitoring to be
irregular and RBAs cannot fulfill their mandate,
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further undermining their credibility.

Although the preparation of RBMPs is the
responsibility of RBAs, their development relies
on donor funding and on the support of the
MEGDT. In the case of the Kharaa RBMP, an
external consultant was given responsibility by
MEGDT for preparing the plan. That decision,
which was made on the basis of funding
availability and the idea that the RBA lacked
capacity to prepare the plan, was implemented in
a way that relegated any knowledge or input from
the RBA. Thus, it is important for MEGDT to
connect from the beginning consultants preparing
RBMPs with the authorities that will ultimately
implement them.

There is no clear strategy for funding RBMPs’
implementation, as funding sources are
conditional on the nature of each particular
measure included in the plan and on the
implementing organizations. Potential sources
may include financial support transfers, donor
grants or loans, natural resource use fees, and
possibly Local Development Funds introduced
with the 2011 Budget Law. In this sense, it would
be important for the MEGDT to compose a set of
guidelines explaining which sources may apply
for which type of measures under which
conditions.

Despite the great importance that the Mongolian
government impresses on public participation,
RBCs, which are intended to represent all local
stakeholders, have no clearly defined funding
sources (Table 1), causing their constitution and
operation to rely on donor support. This situation
creates a lack of stakeholder empowerment,
ownership and participation. The Mongolian
government is encouraged to devise a legal and
financial strategy for securing funding for RBCs.
One possibility for securing their funding is to
include them in the central transfers’ budget,
using the appropriate legal adjustments and anti-
corruption safeguards.

Political dimension

The 2012 reforms that brought the adoption of
IWRM showed a clear political will from the side of
the  Mongolian  government to  improve
environmental protection and implement RBM.
One important indicator of this political will was
the positioning of the MEGDT as a strategic
ministry for the nation’s development in 2012. This

implies that since then, the MEGDT must be
involved in any decision-making affecting the
environment. Political will is manifested in the
legal and fiscal reforms that the water sector has
undergone in recent years. Despite these efforts,
and considering the aforementioned legal
shortcomings, there are concerns about the
implementation of political and fiscal
decentralization ~and  about environmental
protection. Regarding the latter, the Mongolian
government needs to be more determined to
balance the protection of the environment with the
economic growth it pursues. The genesis of the
law protecting riparian zones from mining showed
that citizen mobilization can actually contribute to
the improvement of water management. However,
the weakening of this law and the imprisonment of
some of its proponents are glaring examples of
how economic interests can undermine political
will to protect the environment and public
participation. Many critics of this law argue that its
implementation caused a decrease in foreign
investments that in turn caused Mongolia’s GDP
growth to drop from 17 per cent in 2011 to less
than 1 per cent in 2016. However, what the critics
fail to mention is that the decrease in foreign
investment was mostly related to the fall of
commodity demand and prices.

Further, monitoring and enforcement of
environmental laws is very weak throughout the
country (Hofmann et al., 2015). Therefore, the
capacity, the equipment and the financial
resources of local environmental authorities, as
well as their access to certified laboratories need
to be considerably strengthened.

Discussion and conclusion

The momentum of RBM in Mongolia is strong.
Signs of this momentum include: the formation of
RBAs (to be complemented by RBCs), the making
of RBMPs with time bound and measurable
targets, the introduction of natural resource use
fees (to be complemented by water pollution fees
and others) and environmental protection laws
(that require better enforcement). These constitute
integral parts of the legal framework.

Many observers recognize the important progress
the country has made in recent years with the
implementation of RBM. The Mongolian
government should not let this momentum decline
because the wellbeing of their people and their
potential to achieve sustainable development rely
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profoundly on protecting water resources and
securing coherent and inclusive water and
environmental management, especially as climate
change is expected to add further stress on water
resources.

At the local level, RBAs are to be further
supported, while public participation should be
promoted through financial and political
empowerment of RBCs. RBAs funding
requirements need to be assessed so that they
can suffice institutional mandates. Greater stability
and clarity has to be gained on funding sources
for RBMP development and implementation.

At the national level, NWC and MEGDT should
seek to harmonies national priorities with RBMP
priorities. In synthesis, we suggest that the
Mongolian government urgently focus on the
following actions: ensuring public participation,
and balancing mining and ecosystem protection;
securing funding for RBA operation and RBMP
implementation, and for equipment and mobility
improvement; and strengthening law enforcement.
From a wider perspective, the challenges that the
Mongolian case illustrates are quite similar to
those of other developing countries that have
started to walk the IWRM/RBM path. Still, there is
not a single blueprint solution to tackle those
challenges and the recommendations presented
here are potential ways forward.
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BOONOIbIH
XYPAAHI'YWN 6

Byc HYTrMWUH 3acar 3axupraaHbl

TYBWWHA caB raspblH

MEHEXMEHTUWUT X3P3rKyynax Hb: MoHron Yncap tynrap4 6yu
3axupraa yaupanara 6a caHxyyrumH 63apxuwaanyya

3oxuoruua:
1. ApuyHaa, X.K. Pogpuryues,
U. DomGpoBcKum

XypaaHrywm

CaB raspblH MeHexMeHT Hb (CIM) ronbiH cas
raspblH TYBLWHA YyC, rasap, Oycag xonborgox

OanranuH HeeuUWWMH awurnanTt, Xamraanant,
HOXOH  COpPraaNTUMH  YWAN  SBUbIF  ysngaa
XONOOOTOM  X3PIANKYYNCHI3p Oaunranb Op4YuH,

HUWAraMm, SAOMIH 3acarT yypax xoxupon 6onoopn yp
aLUrMnH TOHLUBIPUIT XaHrax 30pUNroTomn.

CI'M Hb yHA3CHMI 6a ronbiH caB raspblH TYBLUWHA
3acar 3axupraaHbl  Gamryynnara,  caHxyy,
3axupraa yaupanara, Xyynb 3pX3ynH apx Magnvmnr
3oxmuyynax (6ocoo 3o0xmuyynanT) TYYHUNISH WKnn
TYBLUUHMI 3px Bapux GanryynnaryyablH XOOpOH4
(xeHAneH 3oxuuyynanTt) 30Xuuyynant Xunaar.
YyHTan xon6ootonroop CIM Hb 6ocoo ©6onoH
XOHONeH  uurmang  xapwnuax — 9px  bHapux
GawnryynnaryyablH XOOpOHZA YyCAar 3axupraa 6a
CaHXYYMMH copunTyyatam Tyrmk 3orcgor. 9By
CI'M Hb TyxanW YncblH YCHbl HE6LMNH OpPYHbIF
30XMCTON X3MXK33H Xamraanax, 9H3 Hb 3proaj
30MMH  3acar HUATMUKAH  XeDKUng  9eparasp
Hermeenex pAdasyy Tan 60mk erger. JHAXyy

6oanorbiH xypaanryng Monron Yncag CIM-unr
XYP33anaH yycaag Oyh  3axupraa, CaHXYYruiH
copunTyyablH Hexuen 6ananbir aiMruiH 3acar
3axupraaHbl banryynnarbiH yYYAH33C aBY Y39H OYH
LUMHXUMNTI3 XMNC3H OOIHO.

YHA3CHUA GONMoH OyC HyTIMAH (OPOH HYTIUIAH)
3acar 3axupraaHbl Oanryynnaryyg XOOpPOHAbIH
CaHXYYMUAH  30XMLYYNanTyyabIr X3pPX3H 30XMOH
fbanryyngar OGONMOH XyynuMap XYyf33CaH  yypar
xapuyunaryyabir  X3pXaH OHOOH Xxapuyuyynaar
Tanaap O6ua OyH LWMHXUNTES XUANaa. TyyHYNSH
MoHron YncblH Xyynb 3px3ynmH xypaaHg Cas
raspbiH 3axumpraa (Cl3axmpraa) 60m0H anMrumH
fanranb OpyYMH, adnan >KyynuynanbiH rasap
(ABOAXT) Hb  xyynmap  XYN33C3H  yypar
xapuyunara 60MOH CaHXYYXUNTbIH 3X YYCB3p33
X3PX3H WNNADK BYNr xapyynaxbir 30PbCOH.

Clr3axmpraa 6onoH ABOAXI xoopoHg yypar
xapuyunarelH Tooopxon pAaexuan 6Gawraar 6ug
oMK M3AC3H 6a TaAraspuir 3pX3yMH XYpPasHA
Anrax TOrTOOH camkpyynax Hb 3YWTAN X3M33H
y39x GanHa.

TyyHUNaH 6ugHum ok TortoocHoop Cl3axupraa

ba ABOAXT -bIH CaHXYY>KUNTbIT 30XW1OH
Oaviryynax Tyxanmg 9pxX3yWMH X34 X3A4%3H ysngaa
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xonboorym 3epuun Gawraa tom. Toapyynban:
TecBuiiH  Tyxanm Xxyynb, bawranb  OpuYHbIr
Xamraanax Xxyynb, 3acruiH raspblH Tycraw
CaHMMnH Tyxanm Xxyynb, 3[-biH 43-p TOrToong

3aacaH OavranuiH HeeLuunnr almrnacHs.l
Tenbepunr XyBaapunax, 3apuyynaxTtan
xonbooTon 3ynWn 3aantyyd Hb  XOOPOHA0O

3eperngex by ssaan oM.

MeH XeHAneH 4urnang CaHXYYXWMTblH 30XMOH
Ganryynantbir Oygar 6agar TogopxonncoH 6anraa
Hb  Cl3axupraag 6GonoH  ABOAXI-yyapbiH
XOOPOHA CaHXYYXWNTbIH Ternee epcenaeeH 6ui
Gonroo 30rcoxryy T9AHWUN XaMTbIH axXunnaraaHzg
X3pX3H TeBer y4dpyyrmk 6ymr 6ug ToMAOSrnacsH
BornHo.

Oaapx yHaoscnanyynasp 6ua papaax caHanbir
opyynx 6aviHa. YyHa:

o ABOAXT-bir Cl3axupraa pyy HarrTax
BGonomxunr cyanax.

e CaB raspblH MEHEeXMEHTUNH ysAngaa
xonboor xaHrax yygHaac Cl3axupraaHbi
yypar xapuyunarbir 6aracrax 60noMxunr
cyanax.

e bBanryynnarbiH oyTay, 30XMOH
GanryynanTtbilr  X3B33p Xxagranax 6on
YYpar xapuyunarbiH XyBaapunant 0a
Cl'3axupraa ©onoH ABOAXKT -bIH
CaHXYYXUMTbIH Tanaap TOLOPXOM
XyBaapunanT Xuix.

e YC awwurnacHbl TenbepunH ypcran waTt
Aamknarbir Togopxon 6omrox.

e Yc awwurnacHel Tenbepeec CI3axupraa
OONMOH caB raspblH  MEHEXMEHTUNH
Teneenereer X3PaNKYYIaxag Yp
almrTanraap XxysaapunaH sapuyynax.

e YCHbl 6oxmpanbiH Heneeneng asTcaH Oyc
HyTar Xunrasg Tenbepunr xypaaxk aBcaH
rasap Hytart yc pawaaH 6oxupayyncHbl
Tenbepunr OyuaaH XyBaapunaH
3apuyynax Tyxam aBy Xamanuyax.

Opwwmn

CaB raspblH MEHEXMEHTUAH apra 3aM Hb [of,
MOpHUI Tanaap anvBaa acyyanbir Xxamaapaxag
XaMIMAH 30XMCTONM LwaTtanbap TyBLUMH X3M33H
HOpPNaraaar. 9By YYHUIAT XapanKyyJICHIAP YC 3YMNH
XuUn 3aarmiH  garyy  GanranviH - HeeuunH
MEHeXMeHTUH Banryynnaryya, ycHbl canbapbiH

YHOSC  Cyypuir  [axuMH  ©eepuyfieH  30XMOH
fanryynax, LWWHIYMN3H TemneBnex Liaapanara
yycaar (Houdret 6a 6ycag. 2014). WiaHxyy
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OYTUMIH LUMHIYNAM XMNX Hb YIIC TOPUAH canLiryn
WMHX JvaHaptanh 6Gereeg emHex OGaunranuiiH

HeeUNIrH MEHEXMEHTUNH Ganryynnara
WHCTUTYTTanW 3epumngex maragnantam Tyn
XeHaoneH 6a 60coo  uurmanunH  3px  Bapux

GanryynnaryyablH XOOPOHA 3axupraa ygupganara,
caHxyyTam xonbooTon acyygan yycrax 60nHo.
YHA3CHUIA cTpaTern 6a Xyynb 3px3yW, caB ra3pbiH
MEHEXMEHT 6a OPOH HyTarT X3P3aNKUNTUWAT XaHrax
Tan [23p XOOpOHAbIH ydAngaa xon6oor 6wui
Gonroxog 60CO0 UMIMANUAH 30XMLYYyNnanT 4yxan
Wwaapanaratan oM. TYYHUNSH TyXalH ronbiH cas
rasapt Xapbsianargax Vxmn TYBLUWHUN
GanryynnaryyablH AyHObIH  YYpar xapuyunarbir
30XMOH  Gawnryymk  3oxuuyynaxag  XeHAneH
YAMMSMUMNH  30XUUYYynanT XuMWX Llaapnaratan
Ganpar.

Llaawnaag MoHron YncelH xyBbA 033p AypacaH
acyyanyyopir cyanaxa TOXVMPOMMKTOM OPOH HOM.
Yump Hb CaB raspblH MEHEXMEHTUIAH OyTumir
casixaH HO9BTPYYIDK, 3axupraa yaupgnara 60a
CaHXYYrMNH XyBbAd TOPUNH TEB 30XMLYYynanTbiH
TeBnepnuir Garacrax NpoLecc casixaH sBargaag
Ganraa 6unaa. 2011 oHbl TecBUH Tyxan Xyynuap
AMIMIAH  Galranb OpYMH asinan >XyynynarnbiH
razap (ABOAXI) 33par aWMrMmH X3MX33HA
OanranunH HeeuUWNH 30XMUYYyNnanTbir Xxamaapax
OpOH HYTIUIH TOPUIH BanryynnaryyapbiH
CaHxXyyrunH 6ues paacaH Gavanbir Cabkpyyrmk
yaacaH. Monron YncbliH 2012 oHpg ©atnargcad
YcHbl Tyxam xyynuap CaB raspblH 3axupraa
(Cr'3axupraa) Hb ronblH CaB raspblH TYBLUMHA
YCHbl  HEBUWWH MEHEXMEHT  30Xuuyynantbir
9pPXN3X TOPUNH TeB Oalryynnara xama3H 3aacaH
Ganpar. ©HeernnH TepwuH GanryynnarbiH GyTa
30XMoH GauryynantblH opyuHg Cl3axupraar
GaviryyncaH Hb AnMruiH 6anranb opyvH asnan
XyynunanolH razaptan (ABOAXIT) axun yypruit
XyBb[, Aasxuan YYCracaH TOANNTYI
CaHXYYXUNTbIH Tenee epcengeeH 6um 6Gonrooa
GanHa.

OHaxyy 6oanorbiH xypaanryng 6ug Clr3axupraa
6a ABOAXTI-biH xoopoHA 6w GONcoH  axun
YYPIMIAH OaBXUSbIH Tanaap OyH LWWHXWUAT33 XUIMK
Laawnaag CaHXYY>XUNTbIH 30XMUyynanTbir
cypancaH 0Gereen yyHuM yHACSHA ©0ANOrbIH
TYBLUMHA Japaax caHanbIr Xypryyrk 6arnHa.

TyyHUNSH 3HAxyy 604norbiH XxypaaHryn 6uuur
Gapumtbir  XBHIY-biH Bonoscpon, CynanraaHbl
samHbl (BCA) caHxyyxunTtasp TeB A3uiAH YCHbI
HeeuwnnH HaracaH MeHexmeHT: 3arsap 6yc HyTar
Monron Ync (YHHM MoMo) (2009-2018)
TOCNWIH XypasHa ~ 6omnoscpyynas. Buunr



BOANOrbIH XYPAAHIYH

POLICY BRIEFS

OapumTbir 6onoBcpyynaxgaa xonborgox Xxyynb
3px3yMH OOMoOH Oycag 89X CypBaIbKUMWT XsSHaX
cypancaH, MeH bavranb opuuH, aanan
xyynunanelH sam (BOAXA) 6Gonoog Xapaa
rofnblH caB ra3pblH rasap HyTartT Xxamaapax 3acar
3axupraaHbl xonborgox Gawryynnaryyotan 2017
OHbl 1 cap 6a 2 capg XWWC3H Apununaryyabir
yHA3cnan 6onros.

Clr3axupraa 6a ABOAXI: AyHAbIH
XamMTapcaH 60N0H gaBxaucaH axun

YYPIYYA

YcHbl Tyxan xyynbg Clr'3axupraa 6a ABOAXT -biH
aXun VYYyprunH Tyxanm 3aacaH Oawpar. Xagun
Cl'3axupraaHbl XyBbJ, HAM3MT YYPar Xxapuyunarbir
xamaapax 6onosdy ABOAXI-bIH 3pxangar YCHbI
HeeuTan xonborgonTtonm 6yX axwn yypar Hb
Cl'3axupraatan wyyn xamaapantaun oM.

Yc awwmrnax nuueHs Oywy AYrH3NTUAT OfroXTON
XonbooTon Mall ToAOpXow XyBaapunanTt Oaiiraa
tom. Banrane opuvH, asnan xyynynanblH siam Hb
100 m® pasaw, CM3axupraa Hb 50-100 M> xypTanx,
ABOAXI Hb 50 M-03c 6ara XaMxaarasp yc
awmrnax nuueH3 OfroxXTor XonbooTow acyyarsbir
TyC TyC XaMaap4 axunnagar.

CIr3axupraa, ABOAXT Hb XUNWUIAH yCHbI BYpTran
TannaHr 6anTrax, YYH4 YCHbl 9X X3CTWWAH YaHap
X3MXKI3r  TOOOPXOWNOH yp  AyHr  GartaaH
TannarHax axnbIr XamMTpaH TyWUUdTraX TannaHr
6antraH BOAXKA-HA xypryynaar.

MeH yCHbl M3O33MMNUAH CaHTMAH MEHEXMEHT,
YCHbl HeeL, aluMrmanTblH XsAHaNT MOHWUTOPWHT,
Ganranb Op4yHbIr xamraanax 6a HexeH Caprasax,
CaB raspblH YCHbl MEHEXMEHTUIH Tenesnereer
OONMOBCPYYIMK  X3PIANKYYNaxX  axnyyablH  XyBbJ
Clr3axupraa 6a ABOAXI-bIH axwun YyprumH
JaBxuan yyccaH 6GanmHa. 3arasp axnyya uap
XYP33HMIN XyBbA 3apum Tanaap gasxuax baviraa
bereen xuwas Hb Cl3axupraa Hb caB raspblH
TYBLUMHA YCHbI 034 M3A33MMAH CaHr xapuyuaar
6on ABOAXI Hb anWMrMmH X3MXI3HMIN YCHbI
M3OS3MINNAH  caHr Xxapuyuaar. OH3XYY yypar
Xapuyunarbir X3pxaH XamTpaH xapuyuax Tanaap
XYYNUAH  TOOOPXOM  3oxuuyynant Ganparryi.
TyyHunaH CI'3axupraaHaac 60noBcpyynaH raprax
CaB raspblH MEHEXMEHTUNH TeneBneree Hb “Yc”
YHA3CHUN xeTenbepunH xypasHa ABOAXKI-aac
3pXN3aH 6anTragar ANMIUH YCHbI XeTentepTan
X3PX3H yangoar  6onoH  gaBxuygar  Hb
TOOOPXONryn.

BuaHMn XMACaH apununaraac y3Ban 3HAXYY axurn
YYPIMAH OaBXUfbIr 3apuUM Tanaap X34 X349H cyn
3oxuuyynantaap 3oxuuyymmk 6amHa. XKuwass Hb
Xapaa-Epee ronbiH Cl3axupraa Hb X0€p M
ABOAXT -tan (Oapxan-Yyn, CansHra) “XapunuaH
onnronufbiH caHamx 6uumnr’-t (XOCB) rapblH ycar
3ypk GaTtanraaxyymkaa. TyyHaac ragHa BOAXKA
Hb Oairanb Op4YHbLIr Xamraanax, HexXeH C3Iprasx
Tyxang aANMImH 3acar napra HapTan
rYNUSTraNWIAH rapasHy rapbiH ycar 3ypcaH bangar.
[[9BY 3HOXYY I3p3d Hb OPOH HYTMMWH TOCBUAT
faTtancHol gapaa xy4vH Terengep 60nCoH Tyn
rAP33HUI X3PINKUITI XYHOPIN yunpcaH 6anHa.

ABOAXT:
3PX3YWNH

Clr3axupraa Oa
CaHxXyyXunT, Xyynb
3epuungeeH 6a epcengeeH

ABOAXT Hb OpPOH HYTIMAH TecBeec (aWMruiiH
TYBLLUMH) CaHXYy»Xaar Oyloy TeceB Hb TyxaiH OpOH
HYTTMAH ©epUNH opnoro (yc awmrnacHel Tenbéep
MeH 6artaHa), CaHXyyruiH O3MKNAar y3yyrax
wumkyynar (COLW), OpoH HYTIMINH XeDKMMNH CcaH
(OHXC), XyBaapunantblH wWWmKyynraac (XL)
OypaaHa. TepuH 3CB3NT OPOH HYTTUAH TOCBWUH
CaHXYYXunT Hb NX3BYIISH NX33X3H
xagraapnargMman. XXuwad  Hb  [JapxaH-Yyn
anmrunH  ABOAXKT-bIH xyBbg, 15 axuntaHTan
bereen 2016 oHbl 6aTtnaracaH TeceB Hb 655 cas
Terper (228,000 eBpo) 6a yyHaac 370 cas Terper
(127,000 eBpo) 3apuyymkaa. TyxanH oHa Xapaa-
Epee ronbiH Cl3axupraa Hb 11 axunraHTan
Gereen TyxamH oHg 138 casa TerperunH (47,000
€Bpo) 3apuyynanttam 0OancaH Oywy 3eBxeH
TOITMON 3apAang 3apuyynaropkas.

TeBWNH/OpPOH HYTIUIAH LWWITDKYYNrasp  yun
axunnaraaHbl 3apanbir HOXOXMINH TYyng
Cl'3axupraa 6onoH ABOAXI Hb GanranuiiH Heel
Gasanar awwurnacHel Tenbepeec TataH aBax apra
3aMbIr  9panxunngar. [9BY  YCHbl  alMrnacHbIr
TenbepuinH Opnorooc TaTaH aBax JPX3YMH
yHOS3CNan Togopxowryn ©Garraa tom. BOXTX,
TecBuiiH Tyxan xyynb (TTX), YCHbl Tyxan Xyyrnb
(YTX), BavranunH HeeL, awumrnacHel TendepuiH
Tyxan xyynb (BHATTX), 3acrumH raspbiH Tycram
caHrMmnH Tyxan xyyne (3rTCTX), 3acrunH raspbiH
43-p Tortoon (bawranuiH HeeuWWr alMrnacHb
TenbepunH opnoreir TEBNepyynax, 3apuyynax,
TannarHax XyynuiH — 30XuUyynanTbiH - Tyxan)
Oyrosg GawranuH Heeuunr (yCbir) aluurnacHbl
Tenbep, TYyyHWA XyBaapunanTt, awwurnanTbiH
Tyxan XOOpPOHO00 yAngaaryn 3epengeeHTan 3ymn
3aanTyyablr TycracaH 6anHa (XycHart 1 y3Ha yy).
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YyHA:
e TTX 6a BOXTX: yCHbl Heeuunr aluurnacHbl
TenGep Hb anWmMrumH oproro  (ByuaaH

XyBaapuInk 3apuyynax Tyxang gypgaaryn).

e BHATTX: YCHBbI Heeuunmnr almrnacHsbl
TenbepunH opnorbiH xamruvH 6aragaa 35%-
WAr  YCHbl HeeuunWr xamraanax, HexeH

C3praaxapg 3apuyyrnHa.

e JITCTX: OavranuMH HeeUMWr alnrnacHbl
TenGepunH Oprorooc  TOAOPXOW  XyBUNT
bavranb OpYMH, yyp ambcCranbliH CaHIMH
(BOYAC) TecBuir dypayynary opnoro 60mroH
OyuaaH xyBaapurHa.

e 3l-blH 43-p TOIMTOOM: YCHbI HeeL, aluurnacHbl
TenbGepunH opnorooc 6yuaaH XxyBaapwunax
umrnanyyg aoTop Cas ["a3pbiH
MeHexXMeHTUIH Tenesnereer (CI'MT)
Xapankyynax  6a Cl'3axupraaHbi ynn
axunnaraar A3MXKMX34 ~MeH  3apuyynHa
XOM33H 3aacaH.

Cl3axupraa 6a ABOAXI-bir xyynb €cHbl garyy
CaHXyYXyynaxag Tynrapy Oym ron acyygan Hb
3ITCTX 6a 3I-blH 43-p TOrTOONA 3aacaH YCHbI
HeeLMIr aluurnacHbl TenoGepuinr XypumTnyyrcaH
caHraac 3axupaH 3apuyynax Tyxanm 3ynn
3aanTyya Hb TTX 6a BOXTX-nygag Taaraspunr
3aacaH 3aanTyydblH acpar Gaviraa siBgan tom.
TTX, BOXTX-g yc awwurnacHel TenbepuiH
oprnorbir  aMIMAH ~ OpNoro  raXk 3aacaH ©6on
3 TCTX-a 3aacHaap aHaxyy opnorbir BOYAC-uiH
OpJIoro  Xama3H Yy3caH 6on 43-p TOrTOON00p
Clr3axupraaHg 6GonoH Gycag  uurnanyyaag
HoorgyyrncaH 6anHa.

BY BUOHUN XMNC3H gpununaraac y3axag 6oaut
Oanpgan O93p, H3H sanaHrysa 43-p TOrToosnooc
yyasH Cl3axupraaHbl XyBbA YC awurnacHbl
TenbGepunH opnorblH caH pyy xaHgax 6Gonomx
Oypanas racaH XynaanT Ouni 6omkaa. YyHI3ac
wantraanaH xyynuap TOITOOCOH YCHbl Tyxaw
YYpar xapuyunaraa 6uenyynaxasp sByynax yun
axunnaraaraa CaHXYYXYYraxuiH  Tyng  yc
awmrnacHel TenbepunH opnorooc TaTaH aBaxblH
Tenee epcenaeeH Cl3axupraag 6a ABOAXTI-
YYAbIH XOOPOHA YYCC3H GariHa.

TyyHUN3H OGUOHUIA XMWC3H dApwnufiaraac y3axag
6ognt Gamgan 093p yc awwurnacHbl TendepunH
OpJIorooc  ycHbl canbapt OyuaaH XyBaapuimk
awwurnagarrym  6ereeq  UX3BYN3H  HUNTURMH
Oapunra, 3am, Tanbam napk 33par auMrunH
TYBLUMHA O34 OYTUMIAT XOnKyyraX CaHXYYXWUNTag
3opuynarggar. CaHruiH sfaMHaac (CA)
CaHXYYMMNH angargantam  >Kunyyasg anMriH
TYBLWMHA TOPUNH 3axupraaHbl Oavryynnaryygag
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ONrox EcCTOW CaHXYYXWUATbIr TyAranayysikK, H3H
TYPYYHO TaBurgax bycag canbapT CaHXyyKUNTbir
LUMIMKYYIIaX WNAOBIp raprax €écton Gongor 33par
CHA-Hbl  099p33C-400W  YMIMIAC3H  CaHXYYIMIH
yonpaax apra 6apunaac yyasH aiuMrmnH TyBLUMHG,
TONeBNenT XWWX34  TOOOPXOWryn,  ypbaaac
Taalurym Hexuen 6angan yycaar.

Yc awwurnacHel Tenbepeec ragHa  yCHbI
MEHEeXMEHT3, XyBaapunaH awmrinax 60nomKTomn
CaHXYYXuUnTblH yycBap 6on yc 6GoxupayyncHbl
Tenbep tom. TTX-uMH pgaryy yc OOXvpAayyrcHbl
Tenbéep Hb TEPUMH TecBuWH opnoro (38-p
XyyOacHbl XxaBcpanT 2-bIl Y3H3 YY) 6ereeq xapuH
3ITCTX-unH paryy BOYAC-g oHorgox éctom
ax33. Xapaa-Epee ronbiH am caB rasapt yc
6oxmpayyncHbl TenoepuinH 3aanTbir
X3pankyynaaryn 6arHa.

AyrHanT 60noH caHan 3eBneMxX

MoHron Ync 3acar 3axupraaHbl O0MOH TOCBWUWH
TOBNOPNUWAr caapyynaxaap avMrMiH TYBLUWHA
ABOAXT 33par TOPUNH 3axupraaHbil
GanryynnaryyablH — caHxyyrunH 6ue  pgaacad
GangnbIr camxpyysmK, CaB raspblH MEHEXMEHT
6onoH Cl3axupraaHbl  TOrTONUOOr  casixaH
HOBTPYYNa3g OawnHa. a4y Cl3axupraa ©onoH
ABOAXT xo0poHA XyynuiiH garyy yyparT axmbiH
XyBbg, 6unm 6onoon Gawraa gaBxuan Hb 3HIXYY
X0ép Gawryynnara auMrmnH TyBLUMHA YCHbl HeeLl
6onoH banranb OpYHbl MEHEXMEHTUWT XaMaapaH
axunnaxag yp awmrryin Hexuen 6ananeIr yycraag
OaiiHa. YHaHO93 3apum Toxunongong Clr3axupraa
oonoH ABOAXI Hb XapunuaH ONNronumbIH
caHamx Ouunr (XOCB)-aap pAgyHAbIH  GOnoH
AaBxuax Oym axun yyprunr 3oxuuyymx Oaiiraa
axa3. aBY 3HIXYYy apra 3ambir 36BX6H aHxaH
WwaTtaHg aB4y Y33X Hb 30XMCTOW. fAnaHrysa
Cl3axupraagblH CaHXYYXXUMTbIr OOrYYp TYBLUMHLA,
TaBux TyyHunaH ABOAXI 6a Cl3axupraaHg
YCHbl HeeL awwurnacHbel TenbepunH opnorbIr
xyBaapunax (meH ©Gonomxton 60on MeH YycC
pawaaH 6oxupayyncHbl Temnbep) Tyxamg Xyyrb

3px3ymH yn  Huagan  Gamraa Hb  Bycag
xa3raapnargman 6spxwaanTton  6ananeir  6un
bonroxx GawHa. YyHUR yp OyHO  ANMIUAH
XOMXK3I3HA, YCHbl Heeuunr xamraanax, HexeH

COprasax yWn axunnaraa Hb yp awwur Garatawm
X3B33p. MeH caHXyyXunTblH 30XuuyynanTt Hb
Oyger Gagar TOOOPXOWMOrACHbI yriMaac yr Xoép
GanryynnarblH  OyHA  CaHXYYXWNTbIH  Tenee
epcenaeeH 6un GomK XxamMTbiH axunnaraaHbl yyp
ambcrang Taarym TeBerTan Hemnee y3yysk 6anHa.
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Ooapx yHaascnang TtynryypraH Cl3axupraaHsi
ynn axunnaraaHg O3MXKNar bonoxyn
CaHXYYriH TeBMepnuinr 6yypyynax apra Xamxasr
aB4Y XOpIANKYYMAXA39 [Japaax caHanyygbir as4
X9Nanuax Hb 3yNTIN.

YyHEA:

e  ABOAXT-bIr Cl3axupraaTan HarTrax
Gonomxuinr cyanax. VIHracHaap axun yyprum
AaBxuan, CaHXYYXWNTbIH  XyBaapwnanTbliH
TeBertan Ganmgneir GyypyynHa. WHraxgas
ABOAXT-biH Byx yypar xapuyunarbir (yc
GonoH TyyHa3c Oycap 6yx) Cl3axupraaHg
HAOITI3H HUWANYYIDK, CaHXYYKUNTbIH  Kypam
3oxuuyynantag eepyunent OpyyrbK OOOOrMIH
ABOAXT-g onrox ©Oyn caHxyyrumH ax
yyceapunr Cl3axupraa Hb yp awwurtanraap
almrnax Hexuamnr Oypayynax Hb dyxarn oM.
AVMIMiAH 3acar 3axupraaHbl 3y TOITONTON
30pUMNAex TyN  YYHUAr  X3P3NKYYnax Hb
amaprymn 6arnx maragnantan.

o ClBaxupraaHbl ysangaa xonboor XxaHraxblH
Tyng  TOAM93PUMH  Yypar  xapuyunarbir
Garacrax Tanaap cyanax. 'epmaH yncag Cas
raspbiH 3axupraa Hb caB raspblH
MEHEeXMEHTUIH Tenesnereer 60MOBCPYYIK
rapragar 3arsapaac XuLa3d aBax 6oroMKTon
toM. MHraxasa ABOAXKI Hb wwaapanaraTtan
Oyx maaaannaap Cl3axupraar xaHrax, OypaH
XOMXKI3raap XaMTpaH axwunnax Tyxang
Togopxon Ganx EcTon.

o XopaB TepunH GawvryynnarbiH OyTaL 30XMOH

Ganryynantbir X3B33p yNa2ax oon
Cl3axupraa 6a  ABOAXI-bIH yypar
Xapuyunara 6onoopn xonoboraox
CaHXYYXWUNTbIH ~ XyBaapunanTtbir  TOLOPXOW

6onrox xapartan. WHraxgas TepuiH  Joog
3acar 3axvpraaHbl TYBLUMHA LUMAOBIP raprax
9pX MIOSUWH 3apyuMm, 3pX YYPruvr canrax,
CaHXYYMMNH 3px TaHUyy Oanmgan, XamTbliH
axunnaraaHbl 3apumMyyabir YHAICMSH XMAC3H
axun YYPIr1iH OVH LWNHXUTI3H,
Tynryyprnana. YYHT3a! Xon6ooTOMroop ronbiH
caB rasap rsgar Hb HamanT ©6onosu
MEHEXMEHTUIH H3H Jyxan waTtanbap ragruir
OHLJTOH XYJI33H 36BLUE6PeX Hb Yyxan. OHI Hb
093P AypAcaH 3apumyydblir WynyyH gapgad
Oyc apra 3amaap XapanKyynax waapgnaratan
©OMHO raC3H VT oM.

o CaHXyyrMiH HeeuuWH ypcran  YUrnanuir
mMaragnaH TogpyynaxblH Tyng 3M-biH 43-p
Tortroon 6a TTX-bIr yanayynaH 3oxuuyynax.

e  VIHrax493 yCHbl HeeL, alurnacHbl TentepuinH
caHraac CI'MT xapankyynax, Clr3axupraaHbl
ynn axunnaraaHbi 3apgang  OyuaaH

XyBaapunaH 3apuyynax Tyxaug (TyywTan)
aBY XAnanuax .

e Yc pawaaH 6oxupayyncHbl TentepuiH
opnorbir OyuaaH xyBaapwunax Oywy TyxaulH
oprnorbiH XypaacaH Oyly Tyxan 60XvpAnbiH
Heneeneng asTcaH rasap HyTtar 6yuaaH
XyBaapwuimk 3apuyynax Tyxal aB4d Xananuyax
(caHxyyrumnH apx Tarw TaHUBIPT Bangan).

e Xapaa rofnbiH an caB rasapT yC palwaaH
boxmpayyncHbel Tenbep x3aparkaaryn OGanraa
TYN YYHUIT HOH APy X3p3ankyynax.

MoHron VYncag ycHbl 3axupraa ygupgnara,
MEHEXMEHTUINH TOBMOPNNAT Oyypyynaxag
O9MXKIIar y3yynax eep Har Gonowmxk 6on OpoH
HYTTUAH XerknuH caH, CaHXyyrmiH O3MKA3MnH
LUMIDKYYIITUIAT ©COH HAMArayynax sisgan oM.

EpeHxuiig Hb AyrHaBan 060coo GONOH XeHAneH
YUMMAMUNH 3acar 3axupraadbl Gavryynnaryyabir
CaHXyyxyynax 6a  TOAraspumH  xapunuad
YANYNanTan xonbooTonroop cas raspbiH
MEHeXMeHTa Tynrapy 6yn caag 63pxwasanuir
3H3XYY CydanraaHbl yp AyH Mal TOAOPXOM
GaTanraaxyynaH xapyyncaH XaM3a3H y33x OanHa.
OOoMmH  3acar, HUWTMUNH  XeDKNUAH  Tynryyp
GONCOH YyCHbl HeeuuliH 3eB, HalngBapTal OPYMH
Hexununr  GaTanraaxyynaxag LaapnaraTam
yyxan naByy Tanyyopir caB raspblH
MEHEXMEHTUAH TOITONUOO Hb OMrogor Tyn
ToAradp 63pxwaan acyyanyyabir  WMNAB3PIIAX
apra 3amblr OJflIoOX Hb 3YMT3N.
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XycHarT 1. BaviranuinH Heel (yC) awmrnacHbl TenbepuiiH OpnorbIr XyBaapunax Xyyrb 3pX3yNH OpUUH

Xyynb

CaHXYYXUNTbIH 3X YycBap 6a ypcran

TecBuUMH Tyxamn
xyynb (TTX)

e bBairanb OpuYHbIr Xamraanax axwnnaraa Hb OpPOH HYTIMWH
©6pUIH OprorbiH caH, CaHXYYIMAH O3MKMATM Y3YYN3aX LUNIKYYAar
(COw), OpoH HyTrMH xerxknumH caH (OHXC) 6a byuaaH
xyBaapuncaH wumkyynar (BXL) 6ypasx opoH HyTIMIAH TecBeec
CaHXyY>Kaar.

e AAMIWAH TOCBMIH OPFiOro 3X YYCB3P Hb raspblH Tenbep, anmar
HUWCNANWAH TaTBap, YN XeAnex XepeHrunH TatBap, TI3BPUNH
X9PIrcnuH TaTtBap, LanvHIMNH TaTBap LUMMTIAMA, ax yuhngBapT
yC awmrnacHbl Tenbep 6a TaMASrTUINH Xypaamkaac OypA3H3.

* Yc pawaaH 6oxmpayyncHbl Tentep Hb TOPUNH TOCBUAH OPIOrbIH
39X YYCB3pT GOIHO.

Bairanb op4HbIr
Xamraanax Tyxam
xyynb (BOXTX)

e BanranuiH HeeuMWr xamraanax, HexXeH C3prasx axunnaraar
TOPWIH 6OMOH OPOH HYTIMNH TECBOOC CaHXYY>KYYHI.

e bBavranunH Heeuunr awurnacHbel TenOGepunH OpriorbiIr OPOH
HYTIMH OPIOro4 TOOLHO.

e Baviranb OpYMHA XOp X6Heen YyypyyrcaH HexeH Tenbep Hb
Baviranb opuuH, uar yypbiH caHg (BOLUYC) xypumTtnargHa.

YcHbI Tyxan xyynb
(YTX)

e AAMIMAH 3acar pfJaprblH TaMrblH raspaac YCHbl Heeuuunr
Xamraanax, HeXeH CapPrasH Y axunnaraar CaHxyy>XyyrHa.

BawnranuiH Heew
almrnacHsbl
TenbGepuiH Tyxamn
xyynb (BHATTX)

*  YCHbl HEeUUNr awurnacHbl TenbepunH OpfiorbiH  XaMrUnH
baragaa 35%-UNr yCcHbl HEELMIAT Xamraanax, HOXeH CIprasax yun
axunnaraaHg sapuyyrnHa.

3acruiH raspbiH
Tycram caHrum
Tyxan Xyynb
(3rTCTX)

e Banranb OpYHbIr XaMraanax, Hexuen 6angang MOHUTOPUHE XUIAX
TOHOr Texeepemx barax, Xx3parcen Xxygangax asax 3apgan
bonoH Bbanranb Op4YHbIr Xamraanax Tyxan Xxyynb 6onoH 6ycapg
Xonboraox  Xyynuinur — XapanpKyynax — axunnaraanbl  3apafibir
BOYAC-aac caHxyyXyyIH3 XaM33H 3aacaH.

e 3acruiH raspblH TyCcram CaHrMWH OPJiIOrblH 3X YYCB3P Hb YC
pawaaH ©oxmpayyrncHbl Tenbep, Tycram xamraanantan rasapt
HOBTP3X asman XyynynanbiH nuueH3unH Tenbep, Ganranb
OpPYMHL XOp XeHeen y4dpyyrcHbl HexeH Tenbep, BHATTX-uiH
paryy XxypaacaH OauranuiH Heel aluurnacHel TendepuiH
oprnorooc byuaaH xyBaapuncaH xacar 60Ho.

43-p Torroon

e YCHbl HeeL awwurnacHel TenbepwuiH opriorooc  OGyuaaH
xyBaapurncaH (35%) TecBunr gapaax 6onoH bycag axunnaraaHg
3apuyynHa. YyHA4: yCHbl TamnaH 6ypTran, yHOHbl yCaH XaHram
fa apuytrax TaTyyprblH CUCTEMWWr  LUMH3YNAX, 3acBap
YANYUAr33 XWX, YCHbl XAHANT MOHUTOPWHI, AYH LUMHXWAra3
XUMX TOHOI Texeepemx, baraxk XJparcnMiH XygangaH asanT,
FCIT-r xapamkyynax, Cl3axvpraaHbl YWl axunnaraaHg
O3MXKNAr y3yynax 60mnoo4 YcHbl Tyxal Xxonborgox XyyrnuiH
X3P3aNKWUNTaA 3apuyynax.
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Summary

River basin management (RBM) is about using,
protecting, and restoring water, land and related
resources at the river basin scale in a coordinated
way so that benefits and costs to the environment,
society and economy are balanced.

RBM coordination of authorities, finances,
administrative and legal powers between the
national and the river basin level (vertical
coordination), as well as between authorities at
the same level (horizontal coordination). In this
sense, RBM poses administrative and fiscal
challenges for the interplay of authorities vertically
and horizontally. Nevertheless, RBM also
provides great advantages to a country in terms of
securing a good environmental state of water
resources that in turn allows economic and social
development.

Using the case of Mongolia, this briefing paper
analyses the administrative and fiscal challenges
surrounding RBM from the perspective of the
responsible sub-national authorities.

We analyse how financial arrangements are
organised and legal responsibilities assigned
between national and (within) sub-national levels.
We also show how River Basin Authorities (RBAS)
and Aimag Environmental Agencies (AEAs) tackle
their legal responsibilities and funding sources
under the existing legal framework in Mongolia.

We find a degree of overlap between the
responsibilities of RBAs and AEAs, and argue for
an improved legal differentiation between them.

We also identify some legal inconsistencies with
respect to how the funding of RBAs and AEAs is
organised. In particular contradictions exists in
provisions related to allocation and spending of
natural resource use fees between the Budget
Law, the Environmental Protection Law, the Law
on Government Special Fund and government
decree 43 .

Furthermore, we illustrate how the blurry definition
of financing arrangements at the horizontal level
ends up creating competition for financial
resources and complicates cooperation between
the RBAs and AEAs.

Against this background, we recommend to:

e Study the possibility of merging AEAs into
RBAs.

e Study the possibility of
responsibilities of RBAs
coordinated river  basin
approach.

reducing the
to ensuring a
management
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e |If Kkeeping the institutional status quo,
introduce a clearer  distribution of
responsibilities and related funding of RBAs
and AEAs.

e Clarify the flow of water use fees.

e Effectively earmarking funds from water
resource use fees for the operation of RBA
and the implementation of River Basin
Management Plans.

e Consider earmarking water pollution fees so
that they can be reinvested in the geographical
locations where are collected and which are
affected by pollution.

Introduction

River Basin Management is a management
approacharguing that the basin scale is the best
scale to start addressing river issues. lIts
implementation, however, entails a fundamental
realignment and rescaling of water-sector and
natural resource management institutions along
hydrological boundaries (Houdret et al. 2014).
Creating such a new governance scale is
inherently political, and may collide with already
established natural resource management
institutions and therefore entail administrative and
fiscal problems of vertical and horizontal
institutional interplay. Vertical coordination is
needed to establish coherence between national
strategy and law, basin management and local
implementation. Horizontal coordination is also
needed for managing shared responsibilities
between authorities on the same level within a
river basin.

Mongolia is a case in point to study these issues
as it has recently experienced parallel processes
of administrative and fiscal decentralization and
the introduction of River Basin Management. The
administrative and fiscal decentralization based on
the 2011 Budget Law improved the fiscal
autonomy of sub-national governments including
of Aimag Environmental Agencies which are
tasked with coordinating natural resource
management at Aimag (province) level. The
Mongolian 2012 Water Law introduced River Basin
Authorities (RBAs) as central government
organizations in charge of coordinating water
resource management at the basin level. Within
the current institutional context in Mongolia, the
introduction of RBAs created functional overlaps
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with the Aimag Environmental Agencies (AEAs) as
well as competition for financial resources.

In this briefing paper, we analyse the functional
overlaps between RBAs and AEAs and investigate
their financing arrangements in order to provide
policy recommendations.

This briefing paper was prepared within the
context of a project funded by the German Federal
Ministry of Education and Research (BMBF) under
the name Integrated Water Resources
Management in Central Asia: Model Region
Mongolia (IWRM MoMo) (2009-2018). It builds
upon a review of pertinent laws and other sources
as well as interviews conducted with the Ministry of
Environmental and Tourism (MET) and pertinent
organizations in Mongolia’s Kharaa River Basin in
January and February 2017.

RBAs and AEAs: Shared and
overlapping functions

The Water Law specifies functions of RBAs and
AEAs. While RBAs have additional functions, all
water-related functions of AEAs are closely related
to RBAs.

A clear division of labour exists with respect to
licensing water uses. The Ministry of Environment
and Tourism (MET) licenses water uses above
100 m® per day, the RBA water uses from 50 to
100 m3*day and the AEAs water uses below 50 m?
per day.

RBAs and AEAs furthermore explicitly share the
task of preparing an annual water census, i.e. the
stocktaking of the quantity and quality of all water
bodies and to report the findings to the MET.

In addition, the responsibilities of RBAs and AEAs
overlap on tasks such as managing a water
database, monitoring water resource use,
protecting and restoring the environment and
developing  and implementing a  water
management plan. These responsibilities partly
overlap by scale, e.g. the RBAs are responsible for
managing a water sub-database within their basin
area, while AEAs are responsible for the water
database at the Aimag level. There are no clear
legal guidelines on how to share these
responsibilities. In addition, it is not clear how the
preparation of the River Basin Management Plan
by the RBAs overlaps or is coordinated with the
preparation of Aimag water programs as a
responsibility of the AEAs in relation to the
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National Water Program.

In practice, according to our interviews these
overlaps are partly managed through a number of
loose arrangements. For example, in 2016, the
Kharaa-Yeroo RBA signed a Memorandum of
Understandings (MoU) with two AEAs (i.e.
Darkhan-Uul and Selenge). In addition, the MET
signed performance contracts with Aimag
governors on environmental protection and
restoration. However, the enforcement of the latter
agreement was difficult because they were signed
after the approval of local budget.

RBAs and AEAs: Funding,
contradictions and competition

legal

RBAs are financed from the state budget,
particularly the portfolio of the MET and the Fund
for Environment and Weather (FEW) based on the
Environmental Protection Law (EPL). AEAs are
financed from local budgets (Aimag level) which
consist of own source revenues (which include
water use fees), Financial Support Transfers
(FST), Local Development Funds (LFD) and
Earmarked Transfers (ET). Funding from state
budget or local budget is often very limited. For
instance, in 2016, the Darkhan-Uul AEA with 15
staff members had an approved total budget
(including salaries) of MNT 655 million (EUR
228,000), and a total of MNT 370 million (EUR
127,000) were spent. In the same year, the
expenditures of the Kharaa-Yeruu RBA with 11
staff members amounted to MNT 138 million (EUR
47,000), basically only covered fixed costs.

In order to complement central/local government
transfers to cover their operation costs RBAs and
AEAs also seek to get access to natural use fees.
However, the legal basis for accessing water use
fees remains blurred. The EPL, the Budget Law
(BL), the Water Law (WL), the Natural Resource
Use Fees Law (NRUFL), the Government Special
Fund Law (GSFL) and Government Decree 43
(Regulation on collecting, spending and reporting
the portion of natural resource use fee revenues)
make inconsistent references to natural (and
water) resource fees, their distribution and use
(See Table 1 for details). According to:

e BL and EPL: water resource use fees are
Aimag revenue sources (earmarking is not
mentioned).

e NRUFL: a minimum of 35 % of water resource
use fee revenues shall be spent on water
protection and restoration activities.

e GSFL: the earmarked portion of natural
resource use fee proceeds are a revenue
source for the FEW.

e Decree 43: the earmarked portion of water
resource use fee revenues shall inter alia be
spent on the implementation of the River Basin
Management Plans (RBMP) and supporting
RBA operations.

The main issue in the de jure financing
arrangements for RBAs and AEAs is that the
GSFL and Government Decree 43 run contrary to
the BL and EPL provisions related to the
assignation of funds collected from water resource
use fees. The BL and EPL define water use fee
revenues as Aimag revenue, while the GSFL
assign these revenues to the FEW and Decree 43
inter alia to RBAs. De jure, the BL is the base law
regulating state and local budget relations in
Mongolia, superseding the other laws.

However, in practice, according to our interviews in
particular Decree 43 has created expectations by
RBAs to access water user fees. This has resulted
in competition among RBAs and AEAs for
revenues generated from water resource use fees
to finance their operations in order to fulfil the
water-related responsibilities assigned to them by
law.

In addition, according to the interviews the
proceeds from water resource use fees are not
earmarked in practice, and usually end up
financing development investments such as the
maintenance of public buildings, roads or urban
parks at the sub-national level. The top-down fiscal
administration by the Ministry of Finance (MoF)
also creates uncertainty and unpredictability in
planning of sub-national governments, since, in
cases of strong fiscal deficit, the MoF can withhold
payments to sub-national governments and decide
on the priorities where these resources are to be
invested.

In addition to water use fees a potential additional
source for funding water management could be
water pollution fees. According to the BL water
pollution fee is state budget revenue source (see
appendix 2 on page 38) and according to the
GSFL the water pollution fee goes to the FEW. In
the Kharaa-Yeruu river basins, water pollution fees
are not yet collected.
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Conclusions and Recommendations

Mongolia has recently experienced parallel
processes of administrative and fiscal
decentralization, improving the fiscal autonomy of
sub-national governments including AEAs, and
the introduction of River Basin Management and
RBAs. However, the de jure overlaps in
responsibilities of RBAs and AEAs have created
inefficiency in the way these two organisations
operationalize water resources and environmental
management at the sub-national level. De facto, in
some cases the RBA and AEAs used MoUs to
manage shared and overlapping responsibilities.
However, this can only be considered as a first
step. Additional constraints come from a low level
of financing in particular for RBAs as well as legal
contradictions with respect to allocating water use
fees (and potentially water pollution fees) to AEAs
and RBAs. In consequence, the effectiveness of
water protection and restoration activities at sub-
national level remains low. In addition, the blurry
definition of financing arrangements ends up
creating competition for financial resources and
complicates the ambiance for cooperation
between these two organizations.

Against this background, in order to make fiscal
decentralisation supportive of RBM, consideration
should be given to the following:

e Study the possibility of merging AEAs into
RBAs. This would reduce the duplication of
responsibilities and the difficulties with funding
distribution. However, in doing so it would be
important that all functions of AEAs (also
beyond water) are incorporated into RBAs and
that the financial regulations are changed in a
way so that RBAs can benefit from current
funding sources for AEAs. This might not be
easy because it contradicts the logic of
Aimags.

e Study the possibility of
responsibilities of RBAs to ensuring a
coordinated river  basin management
approach. A potential model could be the river
basin agencies responsible for comping up
with River Basin Management Plans in
Germany. However, in doing so it would have
to be clear that AEAs have to share all data
and to fully cooperate with RBAs.

e If keeping the institutional status quo, a clearer
distribution of responsibiliies and related
funding of RBAs and AEAs need to be
introduced. This should be done based on a

reducing the
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functional analyses guided by the principles of
subsidiarity, disentanglement, fiscal
equivalence, and cooperation. In this respect,
it is important to acknowledge the river basin
as an additional but important management
scale. This however means that the
application of the mentioned principles is not
always straight forward.

e Harmonize Decree 43 with the BL, in order to
clarify the flow of financial resources.

e In doing so, consider to (effectively) earmark
funds from water resource use fees for the
implementation of RBMPs and the operation of
RBAs.

o Consider earmarking water pollution fees so
that they can be reinvested in the geographical
locations where are collected and which are
affected by pollution (principle of fiscal
equivalence).

e Since pollution fees are not yet collected in the

Kharaa river basin, they should be
implemented swiftly.
Another possibility is to increase Local

Development Funds and Financial Support
Transfers in order to support the decentralisation
of water governance and management in
Mongolia.

Overall, the analysis confirms and demonstrates in
a very specific way the challenges RBM pose for
the interplay and financing of authorities vertically
and horizontally. However, given that RBM also
provides great advantages in securing a good
environmental state of water resources as a basis
for economic and social development, ways need
to found to tackle these challenges.
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Table 1. Legal framework for the distribution of revenues from natural (water) resource use fees

Law

Sources of funding, and revenue flows

Budget Law (BL)

Environment protection is financed from local budgets that
consist of own revenue sources, Financial Support Transfers
(FST), Local Development Funds (LFD), and Earmarked
Transfers (ET).

The Aimag revenue sources are land payment, capital city tax,
immovable property tax, vehicle tax, payroll tax, stamp duties,
and water resource use fees for industrial use.

Water pollution fees are state budget revenue sources.

Environment
Protection Law
(EPL)

Protection and restoration of natural resources shall be financed
from state and local budgets.

The natural resource use fee proceeds are local revenue.

The compensations for environmental damages flow to the Fund
for Environment and Weather (FEW).

Water Law (WL)

Aimag governors shall finance water protection and restoration
activities

Natural Resource
Use Fee Law
(NRUFL)

At minimum 35 % of water resource use fee revenues shall be
spent on water protection and restoration activities.

Government
Special Fund Law
(GSFL)

The purchase of tools and equipment for protecting and
monitoring the state of the environment, monitoring
implementation of environmental protection laws, etc. should be
financed from the FEW.

Revenue sources for the Government Special Fund are water
pollution fees, tourism license fees in protected areas,
compensation of environmental damages, and the earmarked
portion of natural resource use fee revenues from the NRUFL.

Decree 43

The earmarked portion (35%) of water resource use fee
revenues shall be spent on, among others: water census,
innovating and maintaining the sewerage system and drinking
water supply, purchase of equipment and tools for water
monitoring and analysis, implementation of RBMPs, supporting
RBA operations, implementing water laws.
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