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OmnacHele Iponecchl U sIBJICHAs HA TeppuTopun KbIpreizckoi
Pecny0iuku

Keipreckas PecnyOnnmka B CHIIy CBOETO  YHHKAJIBHOTO
reorpaMYecKoro MOJIOKEHUS SBISICTCS TOCYIAPCTBOM, ITOABEPKEHHBIM
MHOTOYHCIICHHBIM CTUXUIHBIM OefcTBUAM. Cepbe3Hble Te0NOTHYECKHeE,
KITMMATHYECKUE YTPO3bI U MPOOIIEMBI TII00aIEHOTO H3MEHEHUS KiInMaTa
OKa3bIBAIOT TIOCTOSIHHOE HETAaTHMBHOE BO3JICHCTBHE HA HACEIIEHUE U
SKOHOMUKY peciryOnuku. HanOombIyto yrpo3y 4eI0BeUeCKUM KU3HSM,
o0BeKTaM KH3HEOOeCIIeUeHNsI, HACEJICHHBIM IYHKTaM IIPEICTaBISIOT
3eMJICTPSCCHUS, OIOJI3HH, CEIM W TaBOJKW, CHEKHBIC JIABUHBI,
MPOPBIBOOIIACHBIE BHICOKOTOPHBIC 03€pa, MOJTOIUICHUS TPYHTOBBIMH
BoJaMu. B memom 1o pecryOimke nMeeTcs mopsaaka 14 ThICSd OmacHBIX
YYacTKOB M 30H MCTOYHHKOB CTUXHHHBIX O€ACTBHUH, KOTOpHIE HMEIOT
Pa3IUYHYIO TUIOTHOCTH PACIPEICICHUS IO PETHOHAM.

Kpartkuii ananmm3 wHMOpMAanuu O YpPE3BBIYAWHBIX CHUTYaIUSIX
MPUPOTHOTO, TEXHOTEHHOTO XapakTepa MPOH3OMIEANINX 3a IEPHOJ C
1992 mo 2012 rompl Ha TEPPUTOPHHM PECHYONHKH W Mepax,
MPEIIPUHATHIX M0 UX MPEIYNPEKICHUIO U JIMKBUIAIUU TIOCICICTBUH,
MOKa3bIBa€T YTO, TOCYHAPCTBEHHAs CHCTEMa II0 TIPEOJIOJICHUI0 U
MPEITyNPEXICHUIO YPE3BBIYANHBIX CUTYallUi CYIIECTBEHHO OTCTAET OT
TEMIIOB WX BO3HHKHOBEHHS M MacmTabOB WX TPOSBICHUSA,
peTHOHAFHBIE aHTPOIIOT€HHBIE HATPY3KH BUION3MEHIIINCH.

Tak, 0030p wuHbOpMAIMK O MNPOU3OLICAIINX YPE3BBIYANHBIX
cutyanusx 3a 1992-2012 roasl moka3bIBaeT, UTO B TEUCHUE MOCICAHUX
20 geT 4KciIo MOruOIIMX OT CTUXMUH cocTaBuio 1596 yenoBek, oOmmmit
MaTepuaibHbIi yinepo mpesbickl 11 mipa 38 mitH. 284 ThIC .COMOB.

Bce aT0 3actaBnsieT WcKaTh HOBBIC PEHICHUS MPOOIEMBI 3aIIHUTHI
HACEJICHUS M TEPPUTOPUI OT UYPE3BBIYANHBIX CUTYyallui, MPEABHUICTH
OymIy1ire yrpo3sl, pUCKH U ONTACHOCTH, Pa3BUBATh METOABI UX MPOTHO3a
U npexynpexzaeHus. lIpakTuka ¥ HaKOIUIEHHBIA 3a ITOCIIEIHHE TOMbI
OTIBIT peaiu3alvy 3a/1a4d 10 00eCIeUYCHUI0 OE30IMaCHOCTH HACCIICHUS U
TEPPUTOPUI TPUBOASAT K BHIBOAY O HEOOXOAMMOCTH BHEAPEHUS
KOMIUIGKCHOI'O M CHCTEMHOI'O TMOAXO0Ja B 93TOH AEATEeIbHOCTH

(http://mes.kg/).



Natural Hazards in Kyrgyzstan

The Kyrgyz Republic by its unique geographical location is a
country prone to numerous natural disasters. Serious geological, climate
threats and problems of global climate change have permanent adverse
impact on the population and the economy of the republic. The greatest
threat to human lives, vital infrastructure, settlements are earthquakes,
landslides, mudflows and floods, avalanches, burst high altitude lakes,
groundwater underflooding. In general there are about 14 thousand
dangerous spots and zones of natural disaster sources in the republic,
which have different density of distribution across regions.

Brief information analysis on natural, man-caused emergency
situations have occurred in the period from 1992 to 2012 on the territory
of the Republic and measures taken for their prevention and rectification
of the consequences show that the state system of addressing and
prevention of emergency situations has fallen significantly behind the
paces of their origin and the extent of their manifestations, regional
anthropogenic loads have underwent modifications.
So, overview on occurred emergency situations for 1992-2012 shows
that over the last 20 years the death toll from the disaster amounted to
1596 people, the total material loss exceeded 11 billion 38 million 284
thousand som.

All this makes us look for new solutions to the problem of
population and territories protection from emergency situations,
anticipate future threats, risks and hazards, develop methods of
forecasting and warning. Practice and experience accumulated over the
past years in challenges implementation to provide safety of population
and territories lead to the conclusion about the need to implement a
comprehensive and systematic approach in this activity. (http://mes.kg/)
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BaskHocTb ropHbIX JecoB LlenTpanbHoil Asun
Hdxon A. Crantypd
Koopaunatop MCJIHO 1o BoccTaHOBJIEHHIO AerPaapoOBaAHHOM
NMOYBBI
3amecTurens Ienesoii rpynnsl MCJIHO nmo BOCCTAHOBJICHHIO H
ajanTauum
Jlecnas cayxo6a CIIA, Atenc xkopmxus CIIA
jstanturf@fs.fed.us

T'opasie neca CpemHeit A3uy IPOW3PacTaloT B OCHOBHOM B BEPXHUX
npenenax, Iie THIBL JIeca CIEAYIOT BEPTHKAIBHBIM M KIMMAaTHYECKUM
YpOBHSIM  yKkJIoHA. [OpHBIE J7leca  TPENOCTAaBISIOT — BayKHEWIIME
OKOCHCTEMHBIE ~YCIYIM, B TEpBYIO oOdYepeib 10 CHaOXKaroIuM,
perymupyommM u noaaepkuBatorv  yeryram  (Iloctem u Towmmcos,
2005). CambIM Ba)KHBIM SBISCTCSI MX POJb B 3aIlUTE BOXOCOOPHBIX
OacceitHoB. 'Opbl SIBIAIOTCS BOJOHANIOPHBIMU OarmHsMHU LleHTpansHOM
Azun; peku SBISIOTCS JUHMAMHU k3HH LleHTpampHOW Asuu M Jieca
3anmumaroT ux Beex (Eccexun, bypmmbaeB u ap. 2008). Bce ocHOBHBIE
pexu B LleHnTpanpHoii A3un OGepyT CBOe Hayallo B TOpax, U BCE SIBISIFOTCS
TpaHCTPaHWYHBIMH, TaK KaK OHH MPOTEKAIOT MEXIy ABYyMs WM Oosee
ctpadamu (Mrosiep, CynetimeroB u ap. 2014). Crpanbr LlentpansHoit
Asun - Kazaxcran, Keipreiscran, Tamkukuctan, TypKMEHHUCTaH H
VY30eKucTaH - CWIBHO TOJBEPKEHBl M YS3BUMBI Tepe]] CTHXUHHBIMU
oencreusmu (Typman 2011). Ceiicmudeckass OmMacHOCTh MPEACTABISICT
HanOomemii puck (Typmam 2011), OTHenbHO WM B COYETAHHH C
METEOPOJIOTHISCKUMHU OTIACHOCTSIMH, KOTOpBIE MPUBOIAT K
BO3HMKHOBeHHIO onomsHed (Cumn u boraapny 2016 r.), cemeit u
TIPOPBIBHBIX MaBoAKOB JiemHUKOBBIX BoA (IITIJIB) (Typman 2011).

BompmmHCTBO peKk peryiaupyroTcs, W HCTOPUYECKH PEIISHHS O
pacnpenieieHHd  BOABl B PErMOHE  CIIOCOOCTBOBAIM  Pa3BUTHUIO
THJPOSHEPIeTUKH U CEIBCKOro Xo3siicTBa (KoTopoe mnotpedmser 90%
BOJIBI), O€3 yuera npyrux BumoB ucnonb3oBanus (EccexwH, bypimnbaes u
nap. 2008). D10 mpuBENO K HCTOLICHUIO PECYpCOB MHUTHEBOM BOABI U
YXYJIUICHUIO 3[0POBbs JIOACH U 3HAYMTENBHOM JETPafaluy IIPUPOAHBIX
pecypcoB, HanpuMep, BbIChIXaromee Apanbckoe Mope (Kezep n Marrysiva
2006, Muxmua 2007, bait, Yen u ap. 2011, Ku, bo6y4es u ap. 2012).

M3MeHYMBOCTh KITMMaTa BIMSET HAa COCTOSHUE BOIHBIX PECYPCOB B
peruoHe, ¢ aTMOC(EPHBIMHU OCaKaMH, XapaKTePU3YIOLIUMHUCS BIaKHBIMU



u cyxumu 1mknamu (baif, Yen u ap. 2011, Kyk, Curep u ap. 2015). Pernon
cran Ttemee 3a nocieguue 30 JieT, HO He ObUIO HUKAKUX OYEBHUAHBIX
aHoMamii B ocamkax. Tem He MeHee, Oojiee BBICOKHE TeMIIEpaTyphl
YBEIMIHIIH PETHOHAIGHBIN ypoBeHb 3acynninBocTh (Ecexkun, Bypimbaes u
ap., 2008). KnuvaTtrdeckue mokaszaTend MpPEAronaraloT HeoOXOIUMOCTh
TIOBBIIIIEHHBIX TEMIIEPATyp, C YBEIIMUYECHHEM B YPE3BBIUAIHO JKapKUE JTHU
(>40°). Ocanku, 1o nporuosam, 6yayT 6onee n3meHunss! (Jxopmku 2006,
Ku, boOyueB u ap. 2012). B nonosHeHHe K MOCIEACTBUSM HW3MEHEHUS
KJIUMaTa Ha BOJHBIC pecypchl; pasnusbl pek, IIITJIB, onomsnu u cemw,
BEPOSITHO, YBEIMUCHHE YacTOTHI 1 Tspkectr (Copr, bomrd u mp. 2012).

TpancrpannuHslil Xapakrep BoJ B LleHTpanbHOM A3nMM MOTHUMAET
7iBa SK3UCTEHIMATBbHBIX Bompoca: KTo mmeer mpaBo moTpeOnsiTe Body?
Kto momkeH miatuTh, YTOOBI 3alTUTUTh U OOSCIICYUTEL BOJHBIC PECYPCHI?
OtBeTHI Ha 3TH BOMPOCH! TPEOYIOT YPOBHS KOOPIANHAIIMH MEXKIY CTpAaHAMHU
LenTpanbHoii A3un, dyero Ao cux nop He xsataino (Mromnep, CyneliMeHoB
u np. 2014), HO SICHO, YTO TOpHBIC Jieca W BBIACICHHE PECYpPCOB,
PETYNUPYIOINX W TOJJIEPKUBAIOMIMX  YCIYTH, KOTOpPBIE  OHH
MIPEIOCTABIISIOT, SBISIOTCS OJHAM W3 BAKHEHIIIMX KOMITOHEHTOB JFOOBIX
paccmarpuBaeMbix nonxonoB (Ilocrens m Tommcon 2005, dopwuHo,
Memunr u ap. 2015, Yxan u Crenrep 2015)

The Importance of Mountain Forests in Central Asia
John A. Stanturf
IUFRO Coordinator Restoration Degraded Sites
IUFRO Deputy Task Force Restoration and Adaptation
US Forest Service, Athens Georgia USA
jstanturf@fs.fed.us

Mountain forests of Central Asia occur primarily at upper
elevations where forest types follow elevational and climatic gradients.
Mountain forests provide critical ecosystem services, primarily
provisioning, regulating, and supporting services (Postel and Thompson
2005). Paramount is their role in protecting watersheds. The mountains
are the water towers of Central Asia; the rivers are the life-lines of
Central Asia and the forests protect them both (Yessekin, Burlibayev et
al. 2008). All of the major rivers in Central Asia originate in the
mountains and all are transboundary, in that they flow between two or
more countries (Mueller, Suleimenov et al. 2014). The Central Asian



countries of Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and
Uzbekistan are highly exposed and vulnerable to natural hazards
(Thurman 2011). Seismic hazards present the greatest risk (Thurman
2011), alone or in combination with meteorological hazards that
produce landslides (Sidle and Bogaard 2016), mudflows, and glacial
lake outburst floods (GLOF) (Thurman 2011).

Most of the rivers are regulated and historically water allocation
decisions in the region have favored hydropower and agriculture (which
consumes 90% of the water), without regard for other uses (Yessekin,
Burlibayev et al. 2008). This has led to deterioration in drinking water
and health of human populations and significant degradation of
environmental resources, for example, the shrinking Aral Sea (Kezer
and Matsuyama 2006, Micklin 2007, Bai, Chen et al. 2011, Qi,
Bobushev et al. 2012).

Climate variability affects water resources in the region, with
precipitation characterized by wet and dry cycles (Bai, Chen et al. 2011,
Cook, Seager et al. 2015). The region has become warmer over the last
30 years but there have been no apparent anomalies in precipitation.
Nevertheless, the higher temperatures have increased regional aridity
(Yessekin, Burlibayev et al. 2008). Climate projections call for
increased temperatures, with increases in extremely hot days (>40°).
Precipitation is projected to be more variable (Giorgi 2006, Qi,
Bobushev et al. 2012). In addition to the effects of climate change on
water resources; river flooding, GLOF, landslides, and mudflows are
likely to increase in frequency and severity (Sorg, Bolch et al. 2012).

The transboundary nature of water in Central Asia raises two
existential questions: Who has the right to consume the water? Who
should pay to protect and provide water resources? Answering these
questions will require a level of coordination among the Central Asian
countries that so far has been lacking (Mueller, Suleimenov et al. 2014)
but clearly, mountain forests and the provisioning, regulating, and
supporting services they provide are a critical component of any
contemplated approaches (Postel and Thompson 2005, Forino, Meding
et al. 2015, Zhang and Stenger 2015).



Il1aTa 3a 3xocucTreMHble yeayru: O0mas Teopus M yCIyra
BOJI0CHA0KEHUS FOPHBIX JIECOB
JloaBeit Yanr
Alumni and George Peake Professor

JlecoTexHu4eckHii HHCTUTYT IO JIECOBOJCTBY M IMKOM MpuUpoae
Oo6epHckuii YHuBepcuret, O6epH, Anadama 36849-5418, CIIIA

Homep Tenedona: +1 334 844 1067; daxc: +1334 844 1084

zhangdw@auburn.edu

B nmamHOW mpeseHTanmMu, s CHadajga oOpamly BHUMAaHHE Ha
oTpejieNieH s, OOIIYI0 TEOPHIO, MPEANOCHIIKH, a TaKKe OTpaHHYEHUS
IIaTexei 3a SkocucTeMHsle (3konorudeckue) yciyru (I1DY).

3aTeM, s TIPEACTaBIIO J[Ba TeMaTHYECKUX ucciemoBanus [10Y
CBs3aHHBIE C BojocHaOxeHHeM. [lepBeiii M3 HUX Ha M0OPOBOJILHOM
OCHOBE, (PMHAHCHUPYETCS YaCTHBIMH TepeBojaMu B Butrens, Opanius.
Bropoit  sBhsgercs  BBIHYXKICHHBIM W BOCTPEOOBAaHHBIM  WJIH
duHaHCHpyeMBIM TIpaBuTenbcTBOM B Hbto-Mopke, CIIA. Ecnu
MO3BOJUT BpEMsl, s TAaKXE YHNOMSIHY IMPOBOJIMMBINA MPABUTEIHCTBOM
BceoOwemmoniue [19Y B Kocra-Puke, Kutae, u CIIIA.

B-tpetbux, s paccmorpro II9Y B cooTBeTcTBHU C MpaBHIaMHU
3aILHTHI COOCTBEHHOCTH u pUHUMAs BO BHUMAaHHE
KOHKYPEHTOCIIOCOOHOCTh 3TUX YCIYT. 3aTeM, sl UCCIEeyI0 COBMECTHBIN
MPOU3BOJICTBEHHBIN Tporiecc 00pabOTKH JIPEBECUHBI M IKOJIOTUYECKUX
YCIIYT W ONPEAeNI0 KPUTHYECKUH BBIOOP, C KOTOPHIMH CTaJIKHUBAIOTCS
MOKYTIATENH JIECHBIX AKOJIOTUYECKUX YCIYT — JIMOO MMEIOT 3aTPAaThI 110
CHeNKe, U3ydasl albTEPHATUBHBIE U3IACPKKU 3€MJICBIAICTBLEB U KaKue
9KOJIOTHYECKHE MPEUMYIIECTBA MX 3€MENIb OHM MOTJIM OBl TIOJY4YHTb,
60 MOTepH MPUOBLIH ITyTeM BHIILIATHl HEKOTOPHIM 3€MJICBIIAIEIIbIIAM
CBOOOIHBIX JCHEXHBIX CPEICTB M HE OyAydd B COCTOSIHHUU BBI3BAThH
COLIMANTLHO JKeNaTeNIbHbIE I3MEHEHHS B 00JIACTH 3€MIICTIONb30BaHHS.

W, wnakonen, s cpaBHio IIDY ¢ gpyrumu MexaHU3MaMu
MOJIUTUKU U PBIHKA, KOTOPHIE MOOLIPSIOT IMOJIOKEHHS SKOJIOTHYECKHUX
YCIIYT.

51 upe3BblUaliHO 3aMHTEPECOBaH B TOM, 4YTOOBI YCIBIIATH
pacckasbl ¥ TeMaThdeckue ucciegoBanus mo 110V u qpyrum Bompocam
JIECHOTO XO3SIICTBa, a TaKXe€ IMOJUTUYECKUM BOINPOCAM OT KOJUIET W3
Keipreizcrana u gpyrux cTpaH.
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Payments for Ecosystem Services: General Theory and As Related
to Water Service Generated from Mountain Forests
Daowei Zhang
Alumni and George Peake Professor
School of Forestry and Wildlife Sciences
Auburn University, Auburn, AL 36849-5418, USA
Tel: +1 334 844 1067; fax: +1334 844 1084
zhangdw@auburn.edu

In this presentation, | first look at the definitions, general theory,
premises, and limitations of payments for ecosystem (environmental)
services (PES).

| then present two case studies of PES related to water service.
The first is a voluntary, users-financed private transaction in Vittel,
France. The second is a coercive-in-demand or government-financed
transaction in New York City, the U.S. If time allows, | will also
mention the government-led comprehensive PES in Costa Rica, China,
and the U.S.

Thirdly, | look at PES under property protection rules and in
consideration of the marketability of these services. | then investigate
the joint production process of timber and environmental services and
identify a critical choice facing the buyers of forest environmental
services—either incurring transaction costs by studying the opportunity
costs of landowners and the environmental benefits their lands could
provide, or losing efficiencies by paying some landowners free money
and by not being able to induce socially desirable land use changes.

Finally, I compare PES with other policy and market mechanisms
that encourage the provisions of environmental services.

I am keenly interested in hearing stories and case studies on
PES and other forest economics and policy issues form colleagues in
Kyrgyzstan and other countries.

1"



Ycayru gecHbix 3kocucteMm B Kbiproizcrane
B. Cypannaesa, H. Ky6aTr6exon
JenapTramMeHT JecooxoTycTpoiicTBa ['ocyaapcTBEHHOI0 areHTCTBa
OXpaHbI OKpY:Kaoleii cpebl  JeCHOr0 X031iicTBa NMpH
IIpaBuTeancTBe Kpiprei3ckoit Pecny6smkn, MHcTHTYT Neca
HauuonaabHoii akagemun Hayk, Kelpreizckas Pecny6unka
vsurappaeva@mail.ru, robilius@mail.ru

Keipreizckass ~ PecriyOnmka ~— OTHOCHMTCS K MAaJIOJIECHBIM
TEPPUTOPUSIM, Jieca B  OCHOBHOM  IIPEJACTaBICHBI  TOPHBIMH
HACaXJIEHUSAMH, JOBOJIBHO pa3HOOOpa3HBl ¥ OoraThl IICHHBIMHU
nmoponamu. Oxoino 90 % necoB Keiprezckoii Pecrry0nuku Haxonarcst Ha
BbIcOTE OT 700 mo 3500 MeTpoB HaAJl YPOBHEM MOPSI.

ITo coctosauro Ha 1 stHBapst 2010 roma JECOMOKPHITAs TUIOIIAb
Keipreickoii Pecniyonmku cocrasmsier 1 123,2 Thic. Ta, umu 5,6 % ot
obmeit mmomaau crpasel. (HannonansHas waBeHTapm3anuys iecoB KP,
2008-2010).

Ho, Hecmotpss Ha HeOombmryto Twiomans Jieca KeipreiscraHa,
WUTPAIOT BaXHYIO POJb B PAa3BUTHH CTPaHBl W OKAa3bIBAIOT BIIASHUE
MPAKTUYECKH HA BCE OTPACTH YKOHOMUKH.

JlecHble JKOCHCTEMBI PECHYOJHMKH BBITIONHSAIOT —CICTYIOIIHE
YCITyTH:

e  OOecne4nBarONINE YCIYTH;
e  Perymupyroiue yciyry;
e  KynbpTypHBIE YCIYTH.

B Hacrosimiee BpeMs UCCIIEIOBAHUS MO KOCHUCTEMHBIM YCIyraM
J1eCOB TIPOBOAATCS B KBI3BLUT-YHKYPCKOM Jiecx03¢e (OpEeXOIUIOOBBIN JIeC)
1 B ipupoaHoM napke «Kapakom» (emoBbIit Jiec).

Forest Ecosystem Services in Kyrgyzstan
Surappaeva V.M., Kubatbekov N.B.

Department of forest and hunting monitoring, State Agency on
Environment Protection and Forestry Under The Government of
The Kyrgyz Republic, Forest Institute of NAS KR
vsurappaeva@mail.ru, robilius@mail.ru

Kyrgyz Republic relates to sparsely areas, forests are represented by
mountain plantings; they are diverse and rich for valuable species. About
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90% of forest of Kyrgyz Republic is situated on 700 to 3500 meters above
sea level.

According to the National Forest Inventory (2008-2010) forest area
of the republic makes up 1 123,2 thousands hectares, or 5,61 % of total area
of the country.

But despite the small forest area of Kyrgyzstan, they play an
important role in the development of the country and have an impact on
almost all sectors of the economy.

Forest ecosystems of republic are providing the following services:

e  Supporting services;
e Regulating services;
e  Cultural services.

Currently, research on forest ecosystem services are held in the
Kyzyl-Unkur leshoz (wall-nut forest) and in the natural park “Karakol”
(spruce forest).

Jlecnsble 3kocuctemsl Pecnnyonukn Tagxukucran
Arumos I'.
I'ocynapcTBeHHOT0 areHTCTBA JIECHOT0 X039l CcTBA NPH
IIpaButenancTBe PecnyOnuku Tagxuxucran
yatimov@mail.ru

B mHactosmee Bpemsi secucrocth PecrmyOmukm  TamkukucTaH
coctaBmger Jumb 3%. 3a TmocienHee CTONETHE IUIOLIAAh JIECOB
YMEHBIIMJIACh KaTaCTPO(PUUECKH B CBSI3M C OCBOCHUEM 3€MeENb IS
CETIbCKOXO3IHCTBEHHBIX LieJiel 1 OECCHCTEMHOM UX BBIPYOKOM.

OpHako TEeKyIMHA TMOTEHIMal M BO3MOXKHOCTH JIECOB HE B
COCTOSTHHM YJIOBJIETBOPHUTH B TIOJHOW Mepe MOTPEOHOCTH HACEIEHUS B
JIECHBIX M OXOTHMYBHMX PECypcax W OIHO3HAYHO TpeOyeT OepeXHOro
OTHOIIIEHHS B YCJIOBUSIX OBICTPOTO pOCTa HACENEHHs, YIaJOK COLMAIbHO-
AKOHOMUYECKOTO MOJIOKEHHS TOPHBIX PETMOHOB U MMEIOIIMECS] TeHACHIIUH
10 M3MEHEeHUI0 KimmaTa. Kak ObUIo OTMEUeHO, HETIOCPEICTBEHHO B JIecax
WM BOJM3M JIECOB MMPOXHBAIOT okojo 70 % HaceneHus peciyOiIMKy,
KOTOpbIE MOJNB3YIOTCS JIECHBIMH OXOTHHYBUMH  YTOIBSIMH W HAHOCST
3HAaYUTENbHYIO Harpy3Ky Ha mpupoanyto cpeny. [lox BosnmelcTBuem
aHTPOTIOTEHHBIX (HaKTOPOB M W3MEHEHHS KIMMaTa OuopasHoOOpasus
CTpaHbl B LIEJIOM HAXOAMTCS MO JaBieHueM. [lon yrpo3oil ncue3HOBEHUs
HAaxXOJSITCSl MHOTO JH/IEMUYHBIX BHJIOB PACTEHHH M >KUBOTHOTO MHpA.
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JlerpamupyroT MHOXECTBO JIECHBIX MAacCHUBOB, KOTOpBIE SIBIISFOTCS
WCTOYHHKAaMH BOAHBIX PECYPCOB U CIIy’KaT LIUTOM IO NMPEJOTBPALIECHUIO
MOYBEHHBIX 3PO3UOHHBIX IPOLIECCOB U MPUPOAHBIX KaTAKIU3M.
TamkukucTad, Kak pa3BUBalOIas CTpaHa CTIPEMHTCS K
YCTOMYMBOMY pPAa3BUTHIO U B CTpaHE YIENSIETCsl AOJDKHOE BHHMaHUE
KauecTBY >KU3HU U 0JIarOCOCTOSHUIO HaceeHusa. Hapsmy ¢ 3TuM BakHBIM
IPUOPUTETHBIM  3aJadeil  rocylapcTBO  OCTaéTcs  YCTOMUMBOE
HCTIONIb30BaHNE MIPUPOHBIX pecypcos, BOCCTaHOBJICHHE
JIETpaIMpOBAaHHBIX TPHUPOAHBIX SKOCUCTEM U IPEAOCTaBISEMBIX  HUMH

YCIIYTH.

Forest ecosystems of the Republic of Tajikistan
Yatimov G.
State Agency of Forestry under Government of Republic of
Tajikistan
yatimov@mail.ru

At present, forest area of the Republic of Tajikistan, is only 3%.
Forest area has decreased dramatically over the last hundred years, from
- for haphazard felling and the use of the local population large areas of
land for agricultural.

However, capability of forests is not able to meet the full needs of
the population in the forest and hunting resources and requires
regulation in the context of rapid population growth. The decline of the
socio - economic situation of mountain regions, as well as the trends of
climate change. As noted , in the woods and near the forest is home to
about 70 % of the population , they use hunting grounds in the forest
and cause a significant burden on the environment. Under the influence
of anthropogenic factors and climate change, biodiversity of the country
is under pressure . Many of endemic species of plants and animals are
threatened with extinction Degrades a lot of forests , that serve as a
shield to prevent soil erosion and natural disasters , and are a source of
water. Tajikistan is a developing country and is committed to
sustainable development . The country has given due attention to the
guality of life and well-being of the population. The state should
regulate the use of natural resources and restore degraded natural
ecosystems.
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I'maposornyeckue nponeccsbl, COCOOCTBYIOIHME 00Pa30BAHUIO
JIMBHEBBIX CTOKOB B YNPAaBJIsIEMBIX JIECHBIX BOA0COOpax
Poii Cuna
HayuHo-uccie1oBaTe/IbCKHii IEHTP YCTOMYNBOI0 Pa3BUTHSA,
Yuusepcurer Sunshine Coast, Cunnu {aync, Kynncaenn 4556,
ABcTpanus
rsidle@usc.edu.au

JlecHble BEpXOBBS PEK JEMOHCTPHPYIOT YHUKAIBHBIE U CIIOYKHBIE
THAPOJIOTUYECKHE PEaKIMH HA Pa3MYHBIX YPOBHSX, YTO CHOCOOCTBYET
00pa30BaHMIO JIMBHEBOIO CTOKA, a TaKkKe OOpAa30BaHUIO M JIBHKCHHIO
OCaJIKOB M TIMTAaTENIbHBIX BEIIECTB B MOTOKax. IloHMMaHWe AWHAMUKU
MOBEPXHOCTHBIX M TMOJ3EMHBIX IyTel MOTOKOB SIBIISETCS KIIIOUEBBIM IS
TOYHOTO TIPOTHO3UPOBAHUS JIMBHEBBIX CTOKOB W OLCHKU BIMSHUS
NPOCTPAHCTBEHHOTO pacnpocTpaHeHus (axropos YIIPaBIECHUS
3eMENbHBIMA ~ pecypcaMd TpH  00pa3oBaHMM  JIMBHEBOTO  CTOKA.
[lpeobnamanne  KOHKPETHBIX  IMyTed  IMOTOKA  MOXET  OBITh
Pa3HOMACIUTAOHBIM U C Pa3HBIMHU YCIOBUSIMHU BJIaXKHOCTH TTOYBBI.

N306bITOK rpYHTOBBIX BOJ (XOPTOH) TEKYIIUX O HOBEPXHOCTH, KaKk
TIPaBUJIO, HE SBIAETCS JOMHHHUPYIOUIMM MEXaHU3MOM JJIs1 BOSHUKHOBEHUS
JIMBHEBOTO CTOKAa B Jecax YMEPEHHOro Iosica, TaK KaK IOYBBI, Kak
NPaBUJIO, UMEIOT BBICOKYIO BIUTHIBAIOILYIO CIIOCOOHOCTE. TeMm He MeHee, B
MOTy3acylUTUBBIX, CpeTu3eMHOMOPCKHX, U CaBaHHOBBIX JIeCaX, a TaKKe
JIeTpaIMpOBaBIIMX JecaX YMEPEHHOI'o Iosca, TJie Ha MOBEPXHOCTH 3€MIIU
Majlo PacTUTENILHOTO rPpyHTa, I [0BEpXHOCTHBIN CTOK MOKET BOSHUKHYTH BO
BpeMs CHJIBHBIX IITOPMOB. PacnpocTpaHeHne MOBEPXHOCTHOTO CTOKA BHU3
M0 CKJIOHY OIIpeNeNisieT 3HAUMMOCTb 3TOrO MyTH B Ka4eCTBE OOpa3OBaHUS
JMBHEBOrO CTOKa. lMccnenoBaHusi B JerpaJypoOBaBLIMX KHIIAPHCOBBIX
necax SnoHuM mnokazand, 4YTO IUIOTHBIM [IOBEepXHOCTHBIA  CTOK
o0pazoBaicsi 0T HEOOJIBIIMX YYAaCTKOB, HO OT OCaJKOB Ha CKIJIOHAaX Top,
XOpTOH CYXOMYyTHBIN MOTOK 1mien oT 2 m0 10 pa3 Hike. OTH pa3nuius B
CTOKE MEXIy yYacTKaMH M CKJIOHAaMU XOJIMOB ObUIM OOJBIIE BO BpEMs
CIWIBHBIX INTOPMOB. B3aMMOCBS3b CYyXOHYTHBIX MyTell MNOTOKa ObLIa
yCHIJIEHA 3a CYET HEOTHOPOIHOTO paclpesieNieHHs: pailoHOB HA MECTHOCTH C
HU3KHM yPOBHEM IPOHUKHOBEHMS.

[lornManue MMyTH OBWXKEHHS IOAIIOBEPXHOCTHOTO CTOKA B JIECax
ObUIO HEJOCTIKMMBIM H3-3a TpyOHOCTEH wu3MepeHus. TeM He MeHee,
MOANOBEPXHOCTHBI CTOK CUMTACTCSl MpeoOafarolM  MEXaHU3MOM
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00pa3oBaHMsl JIUBHEBOTO CTOKA B KPYTHIX BEPXOBBSX PEK B YMEPEHHBIX
Jiecax ¢ y3KHMH NMPUOPEKHBIMH Kopunopamu. [10Tok yepe3 Menkue mopel
CTPYKTYpHl TIOYBBI IPOXOJUT OTHOCHTENFHO MEUIEHHO M 3TO B
3HAUUTENHFHON CTETEHH CIIOCOOCTBYET MAJCHUI0 KPUBOW IITOPMOBBIX
ruaporpadoB. JIOKaldbHBIA TMOTOK Yepe3 MAaKpOHOphl YBEINYUBACT
JBIDKEHHE TIOJIOBEPXHOCTHOTO JIMBHEBOTO CTOKA, KaK TOJIBKO ITOYBa
JIOCTHTAET TIOPOTOBOTO YPOBHS HACKHIICHUS. TakuM 00pazoM, JIOKATBHBIN
MOTOK CIIOCOOCTBYET B OCHOBHOM IHKY M NAJICHUIO KPHBOW IITOPMOBBIX
ruaporpadoB. MccnenoBanus, npoBecHHbIE B SNOHMH, MOKAa3alH, YTO
MPOIECCH  CaMOOPTaHM3alvy  JaHmmadra YCWIMBAIOT —B3aUMOCBS3b
KOPOTKHX MAaKpOIIOp Yepe3 CKJIOHBI TOpbl, KaK TOJBKO ITOBBICHTCS
BJI2)KHOCTh TTOYBEI.

HacpIieHHOCTh  TTOBEPXHOCTHOTO CTOKa SIBIISIETCS  BaXKHBIM, HO
MPOCTPaHCTBEHHO OrPaHUYEHHBIM TIPOIIECCOM OOpa30BaHUS JIMBHEBOTO
croka. CToku 0oOpa3yroTcsi BO BpeMsl T'PO3bl M3-3a TOBBILICHHS YPOBHS
TIOJIBEIIICHHON TTOYBEHHO-TPYHTOBOW BOJIBI, KOTOPBIA ITOJHAMAETCS K
MOBEPXHOCTH TIOYBBI, YTO HUCKIFOYAET MPOCAYNBAEMOCTh JIOXKACBON BOJIBI.
TakuM 00pa3oM, HACBIIIEHHE TOBEPXHOCTHOTO CTOKA MPOUCXOIHUT B
OCHOBHOM B TIPHOPEXHBIX KOpHAOpaX H Ha Teperndax B CKIIOHE
rTyOOKOBOJTHOTO JKeN00a, TJie MOSBIISICTCS MEIKOBOJIBE W IOJICTHIIAOIIA
KOpEHHas TIOpoia CAEPKUBAET TIOJIIIOBEPXHOCTHBIN MOTOK K MOBEPXHOCTH
(T.e. oOparHbii TOTOK). UeMm mmmpe mpuOpexHas 30HA, TeM Oolee
HACBIIICHHBIM ~ CTAHOBUTCSI TOBEPXHOCTHBIA CTOK Kak MEXaHW3M
00pa3oBaHus JIMBHEBOIO CTOKA.

Pazmanble koHIETMK OBLTH pa3paboTaHbl B TEYCHHE MHOTHX JIET,
9T00BI OOBSICHUTH 00Opa30BaHUE JIMBHEBBIX CTOKOB B JIECHBIX BOIOCOOpAx.
B 1960-x romax TeppuTOpHaibHAS KOHIICTIIUS OOpa30BaHUS PEUHBIX
MOTOKOB TOSBIJIACH B KadecTBE pabodell MOAENW; 3TO TOPOXKIAeT
BO3HMKHOBEHHE JUHAMIYECKOW MPHOPEKHON 00IaCcTH, KOTOpast CYKaeTCs
W pacimpsieTcss B OTBET Ha YPOBEHb OCAJKOB M KoOJeOaHHs YpPOBHS
rpyHTOBBIX BoA. Hoelimme uccnenoBanust B SIMoHUK UMEIOT pa3paboTKH
THAPOreoMOpHON MOJIENH T OOBSICHEHUSI ISHCTBHS JINBHEBOTO TTOTOKA,
YTO TOATBEPKIACT TECHYIO CBSI3b TMAPOJIOTMYECKUX TPOLIECCOB CKIOHOB
KaHaJIOB ¥ YHUKAJILHOTO BKJIa[a TeOMOP(OIIOTHUECKUX 0COOCHHOCTEH (T.€.
MPUOPEXHBIX KOPHIOPOB, CKIOHOB XOJIMOB W BIAIWH) B TIpenesax
BOZI0COOpHOTO Hacceiina.

[omy4yeHHnsle pe3ynabTaThl MO JAHHBIM HCCIEIOBAaHUSIM MOTYT
yAy4YIIUTh OLEHKM BO3HMKHOBEHMS JIMBHEBOTO TIOTOKA B KPYTBIX
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BEPXOBBSIX, B YaCTHOCTH, KaK WPOCTPAHCTBEHHBIC U BPEMCHHBIC
WU3MEHEHHSI PACTHTEIILHOTO MOKPOBA U APYTUX BHIOB IPAKTHKH BEICHUS
JIECHOTO XO3MCTBA MOTYT TIOBIIMATH HA PEXHUM IMBHEBBIX CTOKOB.
JlecozarotroBka cama 1o ceOe BIHSET TJIaBHBIM 00pa3oM Ha oOpa3oBaHHE
JIMBHEBBIX TOTOKOB 4Yepe3 HM3MEHECHUS B 3BaroTpaHcrmparmi. OmHako
Ha3eMHbIC HAPYIICHHUS, CBSI3aHHBIC C YIPABJICHHEM JIECHBIM X03SHCTBOM (B
YaCTHOCTH, JOporaM ¥  TpONamH) MOTyT  CO3/[aBaTh  IyTH,
CHOCOOCTBYIOIIIE OOPa30BaHUIO MOTOKA, KOTOPHIH MOXET HAlpPaBUTh B
JIPYTYl0 CTOpPOHY CTOKM H OCaJKH B TIOTOKaX, OCOOEHHO €Cil
VIUTOTHEHHBIE YYaCTKH BBICOKO CBSI3aHBI MEXITy COOOH.

Hydrologic Processes Contributing to Storm Runoff in Managed
Forest Catchments
Roy C. Sidle
Sustainability Research Centre, University of the Sunshine Coast,
Sippy Downs, QLD 4556, Australia
rsidle@usc.edu.au

Forest headwaters exhibit unique and complex hydrologic
responses at various scales which contribute to stormflow generation, as
well as the production and delivery of sediments and nutrients to
streams. Understanding the dynamics of both surface and subsurface
flow paths is a key to accurately predicting storm runoff and assessing
the effects of spatially distributed land management practices on
stormflow generation. The dominance of particular flow paths can
change over different scales and with different antecedent moisture
conditions.

Infiltration-excess (Hortonian) overland flow is generally not a
dominant mechanism for stormflow generation in temperate forests
because soils typically have high infiltration capacities. However, in
semi-arid, Mediterranean, and savanna forests, as well as degraded
temperate forests, where little organic matter is present on the land
surface, Hortonian overland flow can occur during high intensity
storms. The propagation of runoff downslope determines the
significance of this pathway as a contributor to stormflow. Studies in
degraded cypress forests in Japan showed that substantial Hortonian
overland flow occurred from small plots, but at hillslope scales,
Hortonian overland flow was 2 to 10 times lower. These differences in
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runoff between plots and hillslopes were greater during major storms.
Connectivity of overland flow paths was enhanced by the patchy
distribution of low infiltration areas on the landscape.

Understanding subsurface flow paths in forests has been elusive
because of measurement difficulties. Nevertheless, subsurface flow is
believed to be the dominant stormflow mechanism in steep temperate
forest headwaters with narrow riparian corridors. Flow through the finer
pores of the soil matrix is relatively slow and largely contributes to the
falling limb of storm hydrographs. Preferential flow via macropores
augments subsurface storm runoff once the soil reaches a threshold level
of saturation. Thus, preferential flow contributes mostly to the peak and
falling limb of storm hydrographs. Studies in Japan have shown that
self-organization processes augment the connectivity of short
macropores across hillslopes as soil wetness increases.

Saturation overland flow is an important, but spatially limited,
stormflow generation process. Runoff occurs during storms due to a
perched water table that rises to the soil surface, which precludes the
infiltration of rain water. Thus, saturation overland flow occurs mainly
in riparian corridors and at slope breaks where the soil becomes
shallower and the underlying bedrock forces subsurface flow to the
surface (i.e., return flow). The wider the riparian zone, the more
significant saturation overland flow becomes as a stormflow generation
mechanism.

Different paradigms have been developed over the years to explain
stormflow generation in forested catchments. In the 1960’s, the variable
source area concept of streamflow generation emerged as the working
model; this invokes a dynamic riparian source area that shrinks and
expands in response to rainfall and fluctuating water tables. More recent
research in Japan developed a hydrogeomorphic model to explain
stormflow response that recognizes the close coupling of hillslope and
channel hydrological processes and the unique contributions of
geomorphic features (i.e., riparian corridors, hillslopes and hollows) within
the catchment.

Insights from these studies can improve estimates of stormflow
response in steep headwaters, particularly how spatial and temporal
changes in land cover and other forest management practices may affect
storm runoff regime. Timber harvesting by itself mainly affects stormflow
through changes in evapotranspiration. However, ground disturbances
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associated with forest management (particularly roads and trails) can
create avenues conducive to overland flow which may shunt runoff and
sediment to streams, especially if compacted areas are highly connected.

BoccTraHoB/1eHHE JIECHBIX IKOCUCTEM B YPOUHIIEe
"Meney'" r. AiMaThbl
Kent0aes E.JK., a1.c.x.H., mpodeccop
Ka3zaxckuii HAMOHANBLHBIN arpapHbIi YHUBEPCUTET, I'. AJIMATBI,
Pecnybsuka Ka3zaxcran
kentbayev2014@yandex.ru

3annmiickuii Anatay OTHOCHTCSL K HamOoJjiee CEeBEpHOH Ienu
xpeoToB Tsanp-Illans. DToT MOIIHBI CHEroBo XpebeT B HIMPOTHOM
HAIpaBJIEHNH C 3aIa/ia Ha BOCTOK MpOoTAHYyncs moyty Ha 300 kM, mmpruHa
ero — 30—40xm. Cpennsis BbicoTa 3ammuiickoro Anaray — 4000 w.
Hawubomnee Beicokas Touka 3amnmiickoro Anaray ik Tamrap (5017wm) /1/.

T'opHas cuctema 3amnuiickoro Asatay sBISIETCS OJHOM U3 TJIaBHBIX
JIOCTONIPUMEYATENBHOCTEH T AJMATHL. Oco0o NPHUBJIEKATEIIBHEI
CIIOPTUBHBIE KOMIUIEKCH BBICOKOTOPHBIH KaToK «Mezey», TOpHOIbDKHAS
6aza «llIpMOymIaKy», MEKIyHapOAHBIN KOMIUIEKC JBDKHBIX TPaMILUIMHOB
«CyHKap» W T.IL, Ha 0a3e KOTOPBIX EKETOMHO IIPOBOIATCS KPYITHBIC
CTHIOPTHBHBIE COCTSI3aHUSL.

l'opHble 3KOCHCTEMBI SIBISIFOTCS XPYNKUMH M IIOJBEPKEHbI
BO3ZICHCTBUIO ONACHBIX INPUPOJHBIX SIBJICHUIN: CENM, ONOJ3HHU, IOXKapbl,
CHE)KHBIE JIABUHBI, KAMHENIA B! U T.JI.

Tak B pe3ynbTaTe MOIIHBIX yparaHoB 17 mast u 27 nrons 2011 rona
B ypouuille Mezey IoCTpafanyd ONPOMHBIE JIECHBIE MAacCHBBI ILIOLIAIBIO
470ra. Torma 6bul0 moBameHo okomo 100 Teicsu M° nepesbeB. ['opa
Moxnarka, ['openbHuK, MecTHOCTh Bhile lllpIMOynaka oka3aiuch B
y’KacCHOM COCTOSIHUM. B OCHOBHOM IHOCTpajiaiy TsAHb-IIAHBCKUE €M B
Bo3pacte ot 100 mo 300 ner.

22 aprycta 2012 roga Ha ckioHe ropbl MoxHaTKa B 3aropenuch
TPaBOCTOM, KYCTapHUKKA M JiepeBbs. M3 JIETCKOro O0370POBUTEIHHOIO
narepst "T'opHOe comHIe" OBIIM 3BaKYHPOBAHEI 295 YEIOBEK, B TOM YHCIIC
261 pebenok. [lnomans, oxBayeHHas OrHEM, cocTaBwia 77,6 rekrapa, B
TOM UHCJIe TIOKPHITOMN JIeCOM - 47,6 TeKTapa.

B macrosmmiee Bpems, Garomapsi OONBITUM YCHIIHSM PaOOTHHKOB
JiecHOro X034icTBa Mie-Anarayckoro rocy/1apCTBEHHOTO HallMOHAIBHOIO
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NPUPOAHOTO TAapKa IUIOMAAM BETPOBAJa BOCCTAHOBJIEHBI U €KETOJHO
MpOBOAATCS pabOTHI MO TOMOJHEHHIO JIECHBIX HACAKICHUH B CpEJHEM Ha
wiomaau oxoso 30ra.

JlecoBOCCTaHOBHUTENBHBIC PAOOTHI MPOBOAMINCH C UCIIOJIB30BAHUEM
KpPYIIHOMEPHOTO MOCafouyHoro Marepuana Beicotoit 1,0 - 1,5 Metpa u 4-x
JIETHUMHU cestHIAMHU ed TaHbp-111aHbCKOM.

Ipn mocanke KpyIMHOMEPHOrO Marepuaia IOCaJOvHbIC SMbI Ha
CKJIOHE pa3MelaiCh B IIaXMaTHOM MOpsAKe IO cxeme 4x4M.
[IpmxrBaeMocTb KyIbTyp COCTaBMIIA HA YPOBHE 76%.

Onenka 3¢ GeKTHBHOCTH CO3/1aHMs JIECHBIX KynbpTyp enu Llpenka 4-
JICTHUMH CESTHIIAMH Ha TOPHBIX CKJIOHAaX 0€3 MOArOTOBKHU IMOYBBI BBIABHIIA
TIOJIOKUTENBHBIE PE3YJIbTaThl JIECOBOCCTAHOBICHHUS C TPHKUBAEMOCTBIO B
cpemneM 75% /3/.

B menom crnemyer cka3arh, YTO B HacTosIlee BpeMsi paOOTHI IO
JIECOBOCCTAHOBJICHUIO B ypouuie Mezey 3aBepllieHbl, MCIONb30BaHHbBIC
TEXHOJIOTMH TI03BOJIMIIM PEaIM30BaTh MOCTABICHHbIE 3aqa4un. Ho BMecTe ¢
TeM HEOOXOAUMO PEryJsIpHO MPOBOJWTH MOHHTOPWUHI 33 POCTOM U
COCTOSIHMEM CO3/IaHHBIX JIECHBIX KYJIBTYP, IPOBOJUTH YXOAHBIE PAOOTHI 110
OKAIlIMBaHUIO  MOCAZOYHBIX  MECT, CO3[aTh  CeTh  3ALIUTHBIX
OMOMHKEHEPHBIX KOHCTPYKIIHI.

CrHcoK nUTepaTypHBIX HCTOYHUKOB
1. I'ypuxos JI.E. 3ammmiickuii Anaray. Anmva-ATta,1981r.
2. www.medey.kz
3. MamberoB B.T., Kenrenbaes H.C., BeccuernoB B.II. Pesynbrarsi
JIECOBOCCTAHOBHUTENILHBIX PAbOT B ypouwine Meney mocie CTUXHIHOTO
OenctBus.  BectHmk — KazaHCKOro  TOCymZapCTBEHHOTO  arpapHOro
yauBepcurera. Hayunsiii sxypHain, Nel, 2016r. C. 27-30.

Rehabilitation of forest ecosystems in “Medeo” stow in Almaty
Kentbaev E.Zh. Dr.sc.agr., Professor
Kazakhs National Agrarian University, Almaty, Republic of
Kazakhstan
kentbayev2014@yandex.ru

Zailiyskiy Alatau belongs to the most northern range of the Tien

Shan ridges. This wide snow mountain range is almost 300 kilometers in
latitudinal direction from east to west, its width is 30-40km. The average
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height of Zailiyskiy Alatau is 4000 m. The highest point of Zailiyskiy
Alatau is Talgar peak (5017m)/1/.

Range of Zailiyskiy Alatau is one of the main tourist destinations in
Almaty. Particularly the most attractive are sports centers — high-mountain
skating rink “Medeo”, alpine ski center “Shymbulak”, international ski
jump center “Sunkar” and the like, on the basis of which sports
competitions are annually held.

Mountain ecosystems are fragile and exposed to dangerous natural
phenomena, such as mudflows, landslides, fires, avalanches, rock falls, etc.

Thus huge forests areas of 470ga in “Medeo” stow were damaged by
strong hurricanes on May 17 and June 27, 2011. About 100 thousand m3 of
trees were toppled over. Mountain Mohnatka, Gorelnik, the area above
Shymbulak were in a terrible state. Tien-Shan spruces of the age of 100 to
300 years were mostly affected.

On August 22, 2012 grass stand, bushes and trees on the downhill of
Mohnatka went up in flames. 295 people were evacuated from the
children’'s holiday camp “Mountain Sun”, including 261 children. The area,
covered by the fire, was 77.6 hectares, including forested - 47.6 hectares.

At the present time, thanks to the great efforts of the forest workers
of the Ile-Alatau State National Natural Park the areas of windfall timber
were rehabilitated. Works on reinforcement planting are carried out
annually in the area of about 30ga at average.

Reforestation works were carried out with the use of large-sized
planting material with the height of 1.0 - 1.5 meters and 4-year old
seedlings of Tien Shan spruce.

The planting of large-sized material was quincuncial. Planting holes
were made by the scheme 4x4m. Root-taking of forest plantations was at
76%.

The estimation of efficiency of spruce Schrenk planting by 4-year
seedlings on the slopes without soil cultivation revealed positive results of
reforestation with an average root-taking at 75% at average /3/.

In general, it should be noted that currently works on reforestation in
Medeo stow have been completed, the used technology allowed to
implement set problems. But at the same time it is necessary to monitor
regularly the growth and the state of new forest plantations, do forest
tending on cutting planting spots, create a network of protective
bioengineered structures.
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Yciayru JecHbIX 3KOCUCTEM B Y30eKUCTaHe
Bborman E.K.
Pecny0iuKkaHCKHi HAYYHO-TIPOM3BOACTBEHHBIN IIEHTP
JEeKOPATHBHOIO CaJ0BOACTBA U JIECHOT0 X035l CTBa
darhanbek@yandex.ru

CornacHo ctatbu 3. «DYHKIMH JIECOB» 3aKOHA O Jiece Y30eKucTana
«j1eca BBIMONHSIOT MPEUMYIIECTBEHHO 3KOJIOTMUECKHE (BOAOOXpPAHHBIE,
3aIUTHBIE, CaHUTapHO-TUTMEHUIECKHE, 037I0pPOBUTEIIBHBIE,
PEKpEaIMOHHBIE), CTECTHYECKUE W MHbIE (DYHKIIUH, UMEIOT OTPaHUYeHHOE
9KCIUTyaTAIlMOHHOE 3HaueHUe». TeM He MeHee, SKOJNIOTMYecKre (yHKLUH
JIECOB CTPaHBl JI0 CHUX MOP HE MMEIOT 3KOHOMHYECKOW OLEHKW HH Ha
HAay4yHOM, HM Ha TOCYAAPCTBEHHOM YpoBHE. B To ke Bpems
9KCILTyaTallMOHHOE 3HAYEHHE JIECOB MMEET CBOKO SKOHOMUUECKYIO OLICHKY
W 3a4acTyl0 Ul JIMI NPUHUMAIOLIMX PEIICHHS 3Ta KOHKpETHasl OLIEHKa
NCPEBCIINBACT 10 Ba’)KHOCTH MHOI'OYHUCJICHHBIC 9KOJIOTHYECKHE
HEMOHETapHble (YHKIMH. OTO BCTpedaeTcs Jaxe M B Cpele
po(heCcCHOHANIBHBIX JIECOBOJIOB.

OpmHako B JEHCTBUTENBHOCTH HKOJOrMYECKUE (DYHKIMU JIECOB
CTpaHblL ‘-Ipe3BBI‘-IaI71HO Ba’XHbI, HECMOTpsS Ha TO, YTO IOKpLITasA JICCOM
IUIOIIAAb 3aHUMAET JIMIIb OKONo 6-7% OT TEppUTOPUM CTpaHbl, a
JIECUCTOCTh TOPHBIX TEPPUTOpUIl cTpaHbel He mpesblmaeT 1,5-2%. Ja u
caMu Jieca Y30eKucTaHa O4eHb CHEU(UYHBI - TEPMHUH «JIeC» HE UMEET
O(UILMATBHOTO OHpE/ENeHUs. 3eMIIM, OINpPEe/eTIeHHbIE KaK IIOKPBIThIE
JIECOM IUIOIIA/N, 3a4acTyi0 HE COOTBETCTBYIOT omnpezeseHuto jieca PAO.
Tem wne MCEHEC, DKOJIOI'MYCCKUEC q)yHKHI/II/I TOPHBIX JICCOB H JICCHBIX
HacaK/ICHUH Ha OPOIIAEMBIX 3eMJISIX HEOCTIOPUMBI U OUCHB BasKHEI.

OcobeHHO 3TO KacaeTcs TOPHBIX JIECOB:

Jlec xak cpemooOpasyrommii  (akTop,  CIIOCOOCTBYFOIIHIA
COCYILIECTBOBAaHHIO MHOTOYMCIICHHBIX MPEACTaBUTENECH PacTUTENLHOTO U
YKMBOTHOTO MHpA.
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T'opuble neca V30ekucrana SIBIISTIOTCS MCTOYHHKOM
OropazHooOpazust (iopsl U ¢ayHbl, B TOM YHCIE 3TO TUKHAE COPOIUYH
KYJIBTYpPHBIX PACTCHHH, TAKMX KakK (pUCTAIIKa, MUHIAIb, OPEX TPELKHH,
SIOJTOHS ¥ IPYTHE.

VYuureiBas apuAHOCT TEPPUTOPHUHM CTPaHBl M HANPSHKEHHOCTh
BOZIHOTO OanaHca, Takue (YHKIMM TOPHBIX JIECOB KAaK MOYBO3AIIUTHAS,
BOJIOOXPaHHAs], BOAOPETYINPYIOMas — OOECIICUMBAOIIE 3AIIUTY TTOYBHI
OT  3po3ud,  TpaHCPOpMALMIO  IOBEPXHOCTHOTO  CTOKa  BO
BHYTPHIIOUBEHHBIH, MOJIEPKKY PABHOMEPHOCTH 1e0UTa TOPHBIX PEK U €ro
YBEJIMYEHUE, YMEHBIICHHWE  CEJICTIPOSIBIICHHS]  JOJDKHBI  CUHTAThCS
NPHOPHUTETHBIMU. B CBSI3M ¢ 3TM Bce paboTHI 110 JIeCOpa3BEICHUIO B TOPAX
U TIPEArOpbSX [ODKHBI OBITH BJIEMEHTAMH LEJOCTHOM CHUCTEMBI MOA
Ha3BaHUEM «yTpaBJICHHE MalbIMU BojocOopammy. OHaKO B HACTOSIIIEE
BpEMS 3TO He TakK.

B ycnoBmsax, xorma 85% TeppUTOpHM CTpaHBl HAXOIUTCS B
MYCTBIHHOW M MOJNYIyCTBIHHOM 30HaX, 0c000 LIEHATCS pPEKpealOHHbIC
(yHKIMK BOOOIE TOPHBIX TEPPUTOPUHA W, B OCOOCHHOCTH, MOKPBITHIX
JIECOM TOpHBIX TeppUTOpuil. ['OpHBIE XBOHHBIE Jieca  HMEIOT
0anbHEOIOrMYeCKOe 3HAYCHHE.

JU1s  MecTHOro HaceleHHs OCOOCHHO BaKHA HEIpEeBEcHas
HPOJYKIINS Jieca — CeHO, TUETI0BOCTBO, COOp IIOAO0B, AT0A, IPUOOB.

Hecmotpst Ha 10, 4TO pyOKHM ITIaBHOTO MOJIB30BAHMS B HAILMX Jiecax
3alpelieHbl, TeM HE MEHee, B HHX MPOBOJSTCS CaHUTapHBIC PYOKH.
JpeBecrHa, ToydeHHAs] TAKMM 00pa3oM, Kak JIeNioBas, TaK M APOBSHAS
BBICOKO LICHATCS MECTHBIM HACEJICHHEM, TaK KaK IPYroro HCTOYHHKA
MOJTy9IEHHs IPEBECHHBI HET, a APYTUE 3HEPrOpECYPChI JOPOTH.

Mexay npearopbsMd W IMYCTBIHSIMH DACIONOKEHBI OpOIaeMbIe
0a3UChl, TAE MPOXMUBAET OCHOBHAas Macca HAaceJIeHHs CTpaHbl MU
cocpenoToyeHa OOMbIlasi 4acTh 3KOHOMHYECKOH MAESTENIbHOCTH, B TOM
quciie ¥ opolaemMoe 3emiezenue. Opolaemas naiHsa 3aHUMaeT Jiiib 3,5-
4,0 MiH. Ta 3eMeib, HO 3TH 3€MJIM KPHUTHYECKH BaXKHbI JUIS CTPAHBI
BeposTHOCTD MX CYILECTBOBAHMS HAXOIAWTCS B IPSIMOW 3aBUCUMOCTH OT
PEYHOro CTOKa, 00Pa3yroLIErocs B ropax.

Opotraemast aIrHsA — UICKYCCTBEHHO CO3JaHHast 3KocucTeMa. Takas
IKOCHCTEMA HE CIIOCOOHA K CaMOPEryIMpOBAaHHIO IOITOMY HYXKIAETCs B
NPOBEJCHNH SKOJIOTHYECKH OOOCHOBAHHBIX YIPABICHUYECKUX PEIICHHUI.
OnHoii 13 Mep Mo CTa0WIM3ALUK TaKOW SKOCHUCTEMBI SBISCTCS CO3IaHHUe
3aIUTHBIX JIECHBIX HAaCaKACHUN Ha OpOIIaeMOil MalliHe, OCHOBON KOTOPOI
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SIBISIETCSl CHCTEMA B3aMMOCBSA3aHHBIX JIECHBIX TOJIOC. YCIyraMHu TaKHX
JIECHBIX SKOCHCTEM SIBIISIFOTCSL:

- YMEHBIICHUE BETPOBOM SPO3HH ITOYBHI;

- YMEHBIIIEHUE BOJHOM 3pO3UH Ha NIEPECEUEHHON MECTHOCTH;

- yiIy4llIeHHe MUKPOKINMATa 3alHIIaeMbIX TOJIEH;

- YBEJIMYEHNE KOJIMYECTBA M KAUECTBO YPOXKasl;

- CHIDKEHHE YPOBHS TPYHTOBBIX BOJ (OMOpeHax);

- 3aKpeIUIeHne OeperoB KaHaloB, YMEHbBIICHUE HCTIAPEHUS C BOIHOM
MIOBEPXHOCTH;

- CaHUTapHO-TUTMEHHWYECKWE CBOWCTBA — 3aepP)KUBAIOT IIbLIb,
BBIICISIIOT (PUTOHLIUIIBL;

- YBeNIMUCHHE MPUBJICKATEIFHOCTH JIaHAATa;

- SIBIISIFOTCS MECTOM OT/IBIXA;

- SIBJISIFOTCSL YOSXKUIIEM JIS TMKOW MTPUPOJIBL;

- ouar OHopa3Ho00pasus;

- EMKHH CTOK ITAPHUKOBBIX I'a30B;

- ICTOYHUK JIEJIOBOM U APOBSIHOW APEBECHHBIL

KoHeuHbIM HMTOrOM SIBISETCS CTAOMIM3AIMs YPOBHS MOYBEHHOI'O
IUIOJOPOUS OPOIIAEMON MAIllHA B apUAHON 30HE, TO €CTh BO3MOXKHOCTb
JUTUTENBHOTO UCTIONB30BaHNS TAaKOW aHTPOMIOT€HHOM SKOCHCTEMBI.

Forest Ecosystem Services in Uzbekistan
E.K.Botman
Republican Scientific Production Centre for Decorative Gardening
and Forestry
darhanbek@yandex.ru

According to Article 3, "Functions of forests" under the Forest Act of
Uzbekistan "forests are mainly perform environmental (water protection,
protective, sanitary, wellness, recreational), esthetic and other functions and
limited exploitative significance™. However, the ecological functions of the
forests still do not have the economic evaluation neither at scientific nor at
the state level. At the same time, the exploitative significance of forests has
its own economic assessment and often for decision-makers, this particular
assessment outweighs in importance many environmental non-monetary
functions. This occurs even among professional foresters.

However, in reality, the ecological functions of the country's forests
are extremely important, despite the fact that the forest covered area is only
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about 6-7% of the country's territory and forest cover in mountain areas
does not exceed 1.5-2%. Additionally the forests of Uzbekistan are very
specific, the term "forest" has no official definition. Lands, defined as forest
areas, often do not meet the FAO’s forest definition. However, the
ecological functions of mountain forests and forest stands on irrigated lands
are undeniable and very important.

This is especially true of the mountain forests:

The forest is a habitat-forming factor contributing to the coexistence
of numerous representatives of flora and fauna;

Mountain forests in Uzbekistan are a source of biodiversity of flora
and fauna, including wild relatives of cultivated plants such as pistachio,
almond, walnut, apple and others;

Taking into account the aridity of the country and the tension of the
water balance, such the functions of mountain forests as soil protection,
water protection, regulating surface runoff which provide the protection of
soil from erosion, transformation of surface flow into the subsurface,
support uniform flow rate of mountain rivers and its increase, decrease
mudflow - should be considered as a priority. In this connection, all works
on afforestation and reforestation in the mountains and foothills should be
integral elements of the system under the name of “small watershed
management".

At a time when 85% of the country’s territory is in the desert and
semi-desert areas, particularly appreciated recreational feature of mountain
areas in general and, in particular, forested mountain areas. Mountain
coniferous forests have balneological value.

For the local population are particularly important non-wood forest
products - hay, beekeeping, collection of fruits, berries, mushrooms.

Despite the fact that the felling in our forests is prohibited, however,
sanitary cuttings carried therein. Construction wood as well as firewood is
highly valued by the local population due to it is not another source of
wood there, and other energy resources is expensive.

Between the foothills and deserts are located irrigated oases. It is
home to the bulk of the country's population and holds much of the
economic activity, including irrigated agriculture. Irrigated arable land
occupies only 3.5-4.0 min ha, but these lands are critical for the country.
The probability of their existence is directly dependent on river flow,
resulting in the mountains.
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Oases - is artificially created ecosystem. This ecosystem is not
capable for self-regulation therefore needs to conduct environmentally
sound management decisions. One of the measures to stabilize this
ecosystem is the creation of protective forest stands on irrigated land, the
basis of which is a system of interconnected forest shelter belts. Services of
such forest ecosystems are:

- Reduction of soil wind erosion;

- Reduction of water erosion on hilly terrain;

- Improving the microclimate on protected fields;

- Increasing the quantity and quality of the harvest;

- Decrease the level of groundwater (bio-drainage);

Strengthening the channels shores, reducing evaporation from water
surface;

- Sanitary-hygienic properties - detain dust, emit phytoncides;

- Increase the attractiveness of the landscape;

- Are the holiday destination;

- Are a haven for wildlife;

- Center of biodiversity;

- Capacious sink of greenhouse gases;

- Source of construction and fuel wood;

The end result is a stabilization of the level of soil fertility of
irrigated land in the arid zone, that is, the possibility of prolonged use of
such man-made ecosystem.

JlecHble IKOCUCTEMBI 3eJ1eHO0l 30HbI I'.Yaan-barop
B.Yasan, H.barxyy, A.Llbuacypsn
HucTnTyT reorpadun u reosxonornu AH MoHroaun
JemapTMeHT Hayku 00 OKpY:kaloLleil cpeae 1 XMMHYECKOil
uHkeHepuu HannonanbHoro yuusepcurera MoHronumn
udaakh@yahoo.com

Pactymas ypbanu3aiusi, N3MEHUBIIHECS SKOHOMHYECKUE YCIIOBUS,
WHTCHCH(UKAIWS TPY/Ia, Bce OoJice YCHIIMBAOIIASICS CTPECCOBASI CUTYAITUS
YBEIHYHBAIOT MOTPEOHOCTH TOPOJICKOTO HACETIEHHSI B 3aTOPOAHOM OT/BIXE,
B C©CTCCTBCHHOW NPHPOJHOW OOCTaHOBKE. B CBS3M C 3THM BO3POCIH
0ecropsIOYHOE JIECOTIONB30BAHUE U 3arPsI3HCHUE BO3/YyXa, YTO TPUBOIUT
K TIOTE€PE PAaBHOBECHSI DKOCHICTEMBI.

26



Kpome o3eneHenus ropoga NpUrOpOAHBIE Jieca UTPAOT OOJIBIIYIO
POJb B OYMIICHHM BO3MyXa M YIYUIICHUH SKOJOTMYECKHX YCIOBUH U
OKpY>KaroIleu cpeJibl ropoja.

Jleca 3emeHOM  30HBI  BBITOJHAIOT ~ OONBIIME  COIMABLHO-
9KOHOMUYECKUE, CaHWUTApHBbIE M PeKpealoHHbIe (YHKIMH, 3aliuias
TOpol OT HEeOJIArONPHUATHBIX TPUPOJHBIX SBJICHWH, yMEHbIIAs IIIyM,
oumIasg BO3AYX, YJAydllas MHKPOKIMMAT, 00pa3ys OiarompusTHBIX
YCIIOBUH JJISI OTJBIXA U CTAHOBSICh MECTOM acTOMILIE.

W3meHeHne cOCTOSHHS JIECOB 3€JICHOW 30HBI, CTPOCHHS W POCT
JPEBOCTOCB  OOYCJIOBJIMBACTCS ~ OTPHIATEIBHBIM  AHTPOIIOTCHHBIM
BO3ZICHCTBHEM, KaK HOXKap, PyOKH, 3arps3HeHUE BO3AyXa U PEKpeallioHHAs
Harpyska.

Lenbpto Halero MccieoBaHus SBISIETCS OLCHKA COCTOSHHS JIECOB
3€JI€HOM 30HBI ropofa YnaH-batop, ceMEHOLIEHWsT W pe3yJbTaToB
JIECOKYNBTYPHBIX, JIECOBO300OHOBHUTEIBHBIX Pa0OT.

OO0r1m1ast mutorazpk JecHoro (poH/a 3emeHo 30HbI cocTaBiseT 227263
ra, U3 HUX JICCHYIO IUIOMAas 3annMaet 212442 ra (93.48%), a HenecHyIo
mromanp -14821 ra (6.52%). 13 necnoit miomamu 171935 ra (81.0%)
nokpsITas aecoM, 40507 ra (19.0%) HemokpbITast 1eCoM.

Ecnu, mokpeITas jecoM IUIOM@[h IOCMOTPHM MO TMOPOIY, TO
muctBeHHnyHukn (Larix  sibirica) cocraBiser 85167 ra (55.6%),
keapoBHukH (Pinus sibirica) - 30152 ra (19.7%), 6epe3nsiku (Betula sp.) -
18175 ra (11.9%), cocusiku (Pinus sylvestris ) - 12364 ra (8.1%), UBOBHUKH
(Salix sp.) - 4706 ra (3.1%), enpHuku (Picea obovata) - 1746 ra (1.1%),
tonosteanku (Populus laurifolia) - 631 ra (0.4%), ocunnauku (Populus
tremula) - 116 ra (0.1%). JINCTBEHHUYHUKH SBIISIFOTCS TIIABEHCTBYIOIIMH
B 3€JICHOM 30HE.

Ilo necoycrpoutenpapiM Matepuaram 1998-2008 romoB MOXKHO
CKa3aTbh, YTO IOKPHITAs JIECOM IUIOIIAAb COKpaTHiach Ha 15.6 Teic.ra, u3
HHX 7.3 ThIC.Ta MOpPaKEHBI MOKapamu, 1.8 Thic.ra BEIpYOJIeHbL, 1 5.4 ThIC.Ta
Ha TOBPEXICHHI HACEKOMBIMHU-BpeIUTENsIMUA. Takum o0pas3oM, JiecHas
IUTOMIA/Th 3€JICHOW 30HBI TIOBEPraeTcsl Nerpajaliid IO BIHSHHEM
AHTPOIIOTEHHBIX (PAKTOPOB.

Pe3ynpTaThl MccnenoBaHMs JIECHBIX HACEKOMBIX TOKA3bIBAIOT, UTO
39.2 % necHBIX HACEKOMBIX 3€JICHON 30HBI COCTABISIOT JPEBECHHOCITHBIX,
26.1 % - micTo u xBosATpHIRYMIHE, 17.4 %- XUITHUKY U Tapa3uThl, 15.2 % -
TpaBosiiHbIe, 2.1 %- kopreennsie (batuomop, 2015).
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OneHka coCTOSHUSL JApeBocToeB 3eneHoM 30HBI mo  “Ilkane
KaTeropuil COCTOSIHHS JIEPEBLEB’ TMOKA3BIBACT, YTO KOIUYECTBO 3A0POBBIX
JIEPEBbEB YMEHBINACTCS MPH TPUOMHKEHNH K TOPOJIY, a yBEINYMBAETCS
KOJIMYECTBO OCNAONIEHHBIX W CHJIBHO OCIAOJeHHBIX JiepeBbeB. [lo mkame
Kpadra 55% nepeBbeB necos 3eneHoit 30861 oTHOCATCS K -1 Ko1accy, 45%
K kiaccy 1Y-Y. Pesynbrarel aHammsa BapuaHca MPOBEPKH PaCIpeACTICHUS
JiepeBbeB 10 Kiaccy KpadTa MoKas3hIBaOT pazinyaus MLy TIOKa3aTeIsIMH
(F=4.5234, df=7, p=0.0135).

CemMeHolIeHHE JIECOB 3€NeHOH 30HBI oneHeHs! B 2014 rogy Ha 1-2
Ooan, B 2015 romy Ha 3-4 Oamwi, a IOKa3aTeIM KadyecTBA CEMSH
JIMCTBEHHULIBI CHOMPCKOH cocTaBisitoT: cpexHuii Bec 1000 cemsH -6.8 T,
BCXOXkKecTb ceMsaH - 72.1%. Ilo aHanm3y BapuaHca INMOKa3aTE€NH HMEKOT
pasmuume (P=0.001), TO ecTh pe3yabTaThl KauecTBA CEMSH W OIEHKH
CEMCHOIIICHHSI JIOKA3bIBACT OTPHUIIATEIIFHOE BIMSHUE OKPYKAIOIIEH CpeIbl
1 PEKPEaLMOHHOTO MOJIB30BaHUSI Ha JIECHYIO SKOCHUCTEMY.

IK0JIOr0-IKOHOMHUYeCKasi OlleHKA JecoB B KnIproizcTane
Paxkan6aes M.K.
HucruryTa jgeca um. I1. A. 'ana HaunmonanbHo#i akaieMun HAyK
Kbipreizckoii Pecny6ankm
mrajapbaev@yandex.ru

B HacTosmiee Bpemsi Bce OOJbIlle BO3HHMKACT HEOOXOIMMOCTH
SKOHOMHUYECKOM OIICHKHK JICCOB C TOYKHU 3pCHHA BBINIOJIHACMBIX HMHU
9KOJIOTHYECKUX (DYHKIMHA (CpeO3alMTHBIX, COIHATIBHBIX W JAp.). B
MEXYHAPOJHOW TMPAaKTHKE €CTh MHOTO TPUMEPOB  Pa3IHYHBIX
coco00B IKOHOMUYECKOH OLIEHKH SKOJIOTHUECKUX (QYHKIHH JIECOB.

OnHaKo MHOTHE METOJIbl HAMPABICHBI HA OIIEHKY TOJLKO OJHOM
(YHKIMU B HE MOTYT aJICKBATHO OLICHUThH YKOJIOTHYECKYIO POJIb JIECOB B
KOMIIJIEKCE BBIIIOJIHACMbBIX HMH q)yHKHI/Iﬁ B cBsA3M ¢ 3TUM Ba)XKHBIM
WHCTPYMEHTOM JUIi IKOHOMHYECKOH OIIGHKH DKOJOTHYECKOH poiu
JIECOB TMPEJCTABISIETCS TaK Ha3bIBaeMasl «KATErOpUsl 3alllUTHOCTH,
COTJIACHO KOTOPOH MPH 3KOHOMHUYECKOW OIICHKE JIECOB IKOJOTHMYecKas
COCTABISIIOIIASL ~ PAcCUMTHIBACTCA  IYTEM  CIOXKEHHS  BaJoOBOTO
KalUTaTM3UPOBAHHOTO  JIOXOJa  OT  JIECHBIX  PECypcoB  Ha
KO3 PHUIIMECHTHI, YCTAHOBIICHHBIC C YIETOM PEKHMOB JICCOMOJIL30BAHNS.
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Ecological and economic assessment of forests in Kyrgyzstan
Razhapbaev M.
Forest Institute of National Academy of Sciences, Kyrgyz Republic
mrajapbaev@yandex.ru

Currently there is a need of economic assessment of forest from the
point of view of the ecological functions which are carried out by them
(raw, the environment protection, social, etc.). In the international practice
there are many examples of various ways of an economic assessment of
ecological functions of the forests.

However all these methods, are directed to an assessment only of one
function and can't adequately estimate an ecological role of the forests in a
complex of the functions which are carried out by them. In this regard the
important tool for an economic assessment of an ecological role of the
forests the so-called "category of a protectioning™ according to which at the
ecological component an economic assessment of the forests calculates by
addition of the gross capitalized revenue from forest resources on the
coefficients established taking into account the forest exploitation modes is
represented.

JKocHCTeMHbIe yCJIyru JjecoB Poccun
Myp3akmatos P.T.
K.C.-X.H. Hay4Hblii coTpynHuk UHcTuTyTa Jeca um. B.H. CykaueBa
CO PAH
takcator_m@mail.ru

B Hacrosiiiee BpeMs B He TOJbKO B Poccuu, HO U 10 BCEMY MUPY
aKTHBHO pa3padaThIBaCTCs KPYT BOIIPOCOB, CBSI3aHHBIX C SKOCHCTEMHBIMU
yCIyraMmu, BKJIIOUasi X OLEHKY, OIpeeSiCHHE MOTEHIIMAIbHBIX POIaBIIOB
W TIOKymlaTeliel M MEXaHW3MOB KOMIICHCAIMH, (POPMHPOBAHHUE PHIHKOB
ITHX YCIIYT.

OKOCUCTEMHBIC YCIYTd BKIIOYAIOT PECYPCHBIC, PETYIUPYIOLIUE,
KyJILTYpPHBIC M JPYTHE YCIYTH M ONPEICIISIOTCS KaK BBITOMABI, KOTOPHIC
JIFOM TIOTYYAIOT OT SKOCHCTEM.

Kuotckuii mpoToKOJd, B OINPENENEHHOM CTENEeHH, CTal IepBOM
TIOTIBITKO MHPOBOTO COOOIIECTBA B TNIOOAJTBHOM MaciiTtabe BKITFOYUTH
OKOCHCTEMHBIC  yCIYTH B MEXAYHAPOIAHBIE W  HAIMOHAIBHBIC
SKOHOMHYECKHE MEXaHU3MBI JIJIsI 00pBOBI C N3MEHEHHEM KITMATa.
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3a mnocnegnue 50 Jer, B pe3yabTaTe BCE BO3PACTAIOLIECTO
AHTPOIIOTEHHOTO BO3ACHCTBUS, OCHOBA U1 MHOTHX 3KOCHCTEMHBIX YCIyT
okazajach 1moA yrpozod. Cpenu OCHOBHBIX IPHYMH — BBLACISIOT:
HECOBEPILEHCTBO TPAJULIMOHHOM PHIHOYHON MOJEIN U Hed(p(HEeKTUBHOCTD
rOCYyZIapCTBEHHOM MONMMTHKY. [ TaBHOM NMPUYMHOMN sBNAETCA B OTCYTCTBUH
LEeHbl WIM MHHUMAQJIBHOM OLEHKE IOJABIIOIIEr0  OOJbIIMHCTBA
9KOJIOTHYECKHX YCIIYT.

Poccus urpaer Beayiryro poib B MHUpE MO OKa3aHHIO BaKHEMIINX
9KOCHCTEMHBIX YCIIyI BCeW IUIaHETe, BHOCS CaMblil OOJIBILION BKJIaJ B
IUIAaHETApHYI0 CTaOMIBHOCTh, YTO CBS3aHO C COXPAHUBIICHCS B
€CTECTBEHHOM COCTOSIHUH 3HAYUTENBHOM YaCTBIO TEPPUTOPHH.

B cB3m ¢ 3TUM UICHTH(UKALMA 5SKOCHCTEMHBIX VYCIYT, HX
OKOHOMHYECKas OLEHKa M3 O00JacTM  TEOPEeTHYECKUX  HAYUHBIX
WCCTIEIOBAaHUI JTOJDKHBI TIEPeUTH B TPAKTHYECKYIO IUIOCKOCTh M CTaTh
BBITOZHBIMU TSI CTPAHBl, KaK 3KOJIOTMYECKOTO JTOHOPA. A TakKe BaXKHO
UACHTU(UINPOBATh U OLECHUTh SKOCHCTEMHBIE YCIYT'M BHYTPU CTPaHBI.
Jns coxpaHeHUs] MPUPOJBI PErMOHBI JODKHBI UATH Ha OIpeeSieHHbIE
SKOHOMUYECKHUE KEPTBBI, OrPAHIMIHBAsI CBOIO SKOHOMUYECKYIO aKTHBHOCTb
B 00MacTy IPUPOAOSKCIUIYaTHPYIOLIMX M 3arps3HsIOUIMX — Cpemy
IIPOU3BOACTB. B CBs3M C 3TuM, JUII TaKUMX PETMOHOB C YHUKAJIBHOW
NOpUPOION  JOJDKHBI ~ OBITh  CO3M@HBI  DKOJIOTO-OKOHOMHYECKHUE
KOMIICHCAIIMOHHbIE MEXaHN3MbI Ha (elepabHOM YPOBHE, BKIFOYAIOIIUE
CTUMYJIMPOBAHUE COLMATBHO-OKOHOMHYECKOTO Pa3BUTHs TaKUX MECT Ha
3KOJIOTMUYECKU YCTOWYUBOM OCHOBE.

OOmyM TPUHIATIOM — JEWCTBHS MEXaHW3MOB IUIATeXel 3a
9KOCHCTEMHBIE YCIyIH JODKHAa CTaTh BBITOJHOCTb  COXPAaHEHHS
9KOJIOTUYECKUX YCIYr I UX COOCTBEHHHKOB B JIMIE MECTHBIX
COOOIIECTB, PETHOHOB, CTPaH, YTO OMNpPEAENSAET OOLIYI0 SKOHOMUYECKYIO
3P PEKTUBHOCTH TIPHUPOJOOXPAHHBIX NEUCTBHN ATHX CyOBheKkTOB. OgHAKO
r700aibHasl BBITOTHOCTh M HEOOXOIMMOCTh JIOTIONHUTENBHBIX 3aTpar Ha
HallMOHAJIBHOM, MECTHOM YPOBHE JJIsl COXpaHEHHsI SKOCHUCTEM He 03HadaeT
BBIZIEIEHUE CpeAcTB Oe3 BCAKUX 00s3aTenbeTB. Peub nomKHA MATH O
LIEJICHATIPaBJIeHHOW ~ JIEATENIbHOCTH IO OXpaHe,  palHOHATIBHOMY
WCTIONIb30BAaHHUIO 3KOCHUCTEM WM OTKa3y OT MX HCMOJb30BaHUA. ITO
MOAPa3yMeBaeT U JOJICBOE PACIPEAEICHUE WHBECTHULMM M M3IEPXKEK Ha
MOANEPKAHUE IKOCUCTEMHBIX YCIYT. 3aTpaThl JOJDKHBI PACIIPEAEIIATHCS
MEXIy MECTHBIM COOOIIECTBOM, DETHOHAIBHBIMU M (eaepaTbHbIMU
BJIACTSIMH, MEXIYHapOJHBIM COOOIIECTBOM. BrpineneHne cpeiacTB Ha
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HALIOHAJILHOM YPOBHE JOJDKHO OBITh TECHO CBSI3aHO C HX LIEJICBBIM
WCTIONB30BAaHUEM HA MPOEKThl  YCTOMYMBOIO — MPHUPOAONOIB30BAHUS:
COXpaHEHHE W TIOJUIEPKKA 3KOCHCTEM, JIOKAIBHBIC INPHUPOIOOXPAHHbBIC
HPOEKTHI, YKOJIOTHYECKN YUCTHIC TEXHOJIOTUH, Pa3BUTUE SKOJIOTUYECKOTO
Typu3Ma, OPraHUueCcKOe CENbCKOE XO3SIHCTBO, JIECOPa3BENICHUE, «3eTICHbBIC
MHBECTUIIMM», a TakKe HAa COLMAIbHbIE IPOEKTHI, CBA3aHHBIC C
MOMZIEP)KKOM M TlepeoOydeHneM HaceleHHs, BBICBOOOXKIAEMOTO M3
AKTUBHOW MPUPOJO3KCILTYaTUPYIOIIEH eITeIbHOCTH.
[lonoOHbIi LeneBoit pacxo/ CpeiCTB JOIKEH KOHTPOJIUPOBATHCS.

Forest Ecosystem Services in Russia
Murzakmatov R.T.
Research scientist in the Institute of Forest named after Sukachev
V.N. of SB RAS
Ecosystem services of forests in Russia
takcator_m@mail.ru

At present, a range of issues is being actively developed not only in
Russia but all over the world, related to ecosystem services, including their
assessment, identification of potential sellers and buyers and compensation
mechanisms, creation of markets for these services.

Ecosystem services include resource, regulatory, cultural and other
services and are defined as benefits which people get from ecosystems.

Kyoto Protocol, to some extent, was the first attempt of the world
community on a global scale to include ecosystem services in international
and national economic mechanisms for combating climate change.

Over the past 50 years, as a result of the increasing anthropogenic
influence, the foundation for many ecosystem services was under threat.
Among the main reasons are the imperfection of the traditional market
model and the inefficiency of government policy. The main reason is that
there is no price or the lowest estimate of the overwhelming majority of
environmental services.

Russia plays a leading role in the world for providing essential
ecosystem services to the planet, making the greatest contribution to
planetary stability, which is due to a large part of the territory preserved in
the natural state.

In this regard, the identification of ecosystem services, their
economic assessment from the field of theoretical research should go into
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practice and become beneficial for the country, as an environmental donor.
And it is also important to identify and assess ecosystem services at the
domestic level. For nature conservation areas have to make some economic
sacrifices, limiting their economic activity in the field of nature exploit and
polluting industries. In this respect, environmental and economic
compensation mechanisms at the federal level should be created for these
areas with the unique nature, which include the stimulation of socio-
economic development of these areas on an environmentally stable basis.

The general principle of payment mechanisms for ecosystem
services should become a profitability of environmental services
conservation for their owners represented by local communities, regions,
countries, which determines the overall economic efficiency of
environmental activities of these entities. However, global profitability and
necessity of additional costs at the national and local level for the
conservation of ecosystems does not mean allocating without any
commitments. It should be on purposeful activity on protection, efficient
use of ecosystems or refuse to their use. This implies shared distribution of
investments and costs for maintenance of ecosystem services. The costs
should be shared between local community, regional and federal authorities
and international community. Allocation of funds at the national level
should be closely related to their intended use for projects of sustainable
environment:  ecosystems  preservation and maintenance, local
environmental ~ projects, environmentally  friendly  technologies,
development of eco-tourism, organic agriculture, reforestation, “green
investments”, as well as social projects related to support and re-education
of people, released from active nature exploit activity.

Such funds flow should be monitored.

CucreMa 3K0JI0r0-3KOHOMHYeCKOro yuera B Kniproizckoi
Pecny0nuke
blcadexoBa b.
HauuonaubHblii cTaTucTHYeCKUH KOMUTET KbIproizckoi
Pecny6suku
ysabekova@gmail.com

CO3Y - cucreMa 3KOIOTO-5KOHOMUYECKOTO YUeTa SBISIETCS OTHIM

W3 HMHCTPYMEHTOB JUIS MOHHTOPWHTA, HE TOJNBKO TJIOOAIBHBIX
MONMUTUYECKUX paMoK, Takux kak I[YP, Wummmatuesl mo 3encHOMY
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pocty/3enenoii 3xkoHomuke (UN DESA, UNEP, UNDP, OECD), Vuer
NpUPOIHOro Kamutaia BecemupHoro Oanka/Yder mpupoJHBIX OOraTcTB H
oueHka ycnyr oakocucteM (Maumimatuea WAVES), Iemu  Aichi
crparermdeckoro mwiana KbP 2011-2020 (mampumep, Lens 2: K 2020 rogy
CTOMMOCTHAsI LIEHHOCTh OMOpa3sHo0Opa3usl BKIIOYEHA B HAIMOHATBHBIE U
MECTHBIC CTPAaTE€rul Ppa3sBUTHS U COKpAIEHUS] OEIHOCTH, B IIPOLIECCHI
TUTAHWPOBAHUS M B CHUCTEMBI HAIMOHAJIBHOTO YYeTa M CYETOB), HO U
HaumoHanbHeIX: HCVYP, IIITYP, Matpunia MHANKAaTOpOB MO TEpPEXony K
YCTOWYMBOMY pa3BUTHIO, IIporpamMMa COBEpIICHCTBOBaHHS U pa3BUTHUS
TOCYJTapCTBEHHOU CHCTEMBI CTAaTUCTHKH 710 2019 1. w1 T.71.

[HoTpeOHOCTD B KaueCTBEHHBIX IOKA3aTENSIX PAa3BUTHUS CTPAHBI, HE
TOJBKO B KOJNMWYECTBEHHbIX Takux kak BBII. «BamoBoil BHyTpeHHHUI
MPOAYKT, BEAYIIMH SKOHOMHMYECKHI IMOKa3aTesb, ycTapel U BBOIUT B
3a0y’K/ieHre ...OTO Bce PaBHO, YTO OLICHWBATH KOMIIAHHIO HA OCHOBE
JIEHES)KHOTO MMOTOKA OIHOTO JHS, IPU 3TOM, HE YUYMTBIBAs aMOPTHU3ALUIO
aKTUBOB M apyrue pacxomp» (k. Crurmmm, naypear HoOGemneckoit
npeMud B 00NacTh 3KOHOMHUKH). M Ha cerofHemHil JeHb CYILEeCTBYET
HEOOXOANMOCTh B CO3JaHIN CUCTEMBI YUeTa MPHUPOAHOTO KaruTaa.

CO3Y  npencraiusier  co0O  KOMIUIEKCHYIO — CHCTEMY,
COTJIACOBAHHBIX M COBOKYITHBIX c4eTOB. CyIeCTBYET pa3fiyuHble BHJIbI
9KOJIOTUYECKHX CYETOB, TaKMX KaK CueTra 3eMJIH, SHEPreTHUKH, BOJIBI,
Bo3AyXxa M T.A. [laHHAs cucTeMa COCTOMT M3 (PparMeHTapHBIX JAHHBIX C
NPUMEHEHHEM  CTaTUCTUYECKHX CTaHAApPTOB /IS COTJIacOBaHUA U
COMOCTaBJICHHs. 3aTeM JaHHbIe TpaHcQopMUpYyeTcss B OOIIyI0 KapTUHY,
MOKa3bIBasi, KaK IMOKa3aTeIM COITIACOBBIBAIOTCS MEXIy cOOOH M 3areM
BBIIAIOT T€, CaMble KIIOYEBBIC MHAMKATOPBI, IOKA3bIBAIOIINE CUTYALIHIO
COCTOSIHUS OKpYXaIoIel cpeibl.

Ilomp30BaTensaMu  3TOM  HMEpapXuW  IOKa3aTelnedl  ABJSIOTCA
WCCIIEIOBATENH, aHATUTHKY U JIMLA, IPUHUMAIOIIHE PELIECHHUS.

Ha nannenii MomenT Keipreisckast PecriyOnvika coBepiimia moacueT
«OBICTPBIX» JIECHBIX CUETOB. Pe3ynbraTel AaHHOW pabOTHI TIOKAa3aJld pOCT
nomo secHoro cekropa B BBII ¢ 0,05 % mo 1,24%, 3a c4eT HEyITEHHBIX
3KOCHUCTEMHBIX YCIYT: TIOTOK TOBAPOB U YCIYT Jieca. A TaKkKe YBEIMUEHHE
IUTOLIA/IU JIeca 3a CUET NepeKIacCu(pUKaILIU 3eMellb.

HecmoTps Ha TO, 4TO chenaH NEpBBIA U caMblid Ba)KHBIA LIar,
OCTAIOTCSI BBI30BBI U MPOOJIEMBI: HECOMOCTABUMOCTH IIOKa3aTesied H3-3a
paznuurii B MeTogosorusix coopa u 06pabOTKH, OTCYTCTBHE KOMIUIEKCHON
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CHCTEMBI y4eTa W OTYCTHOCTH, JTOCTOBEPHBIX 0a3 JAHHBIX; OTCYTCTBHUC
€/IMHBIX U TOUHBIX ONPEIEICHUN U TEPMUHOJIOTUHA U T.1I.

JanbHeH My 1maraMu Jij1sl perieHrs ux sBJsStoTCs:

e PedopMupoBaHre MMEIOIIUXCS BEIOMCTBEHHBIX CHCTEM YdeTa
TIPUPOAHBIX PECYpPCOB, KOTOPBIE TPAIUIMIOHHO OPHEHTHPOBAHBI HA COOp
MH(OpMAIMHU TPEUMYIIIECTBEHHO JUTS PEIICHUS KOHKPETHBIX OTPACIIEBBIX
3a/a4;

e Pa3paboTka psama ToOKazarelell HE BKIIIOYCHHBIX B CHCTEMY
FOCYIIapCTBeHHOFO CTAaTUCTHUYCCKOI'O Ha6JIIO]IeHI/I$[ nu HpI/IJIaHI/ISI 501
COOTBETCTBYIOIETO O(UITMAILHOTO CTaTyCa U T.1I.

Ecological and Economical Accounting System in the Kyrgyz
Republic
Ysabekova B.
National Statistical Committee of the Kyrgyz Republic
ysabekova@gmail.com

EEAS — Ecological and Economic Accounting System - is one of the
tools for monitoring not only global policy frameworks, such as RMC,
Green Growth Initiative/ Green Economy (UN DESA, UNEP, UNDP,
OECD), Accounting of the World Bank Natural Capital / Accounting for
natural resources and valuation of ecosystem services (WAVES Initiative),
Objectives of Aichi Strategic Plan CBD 2011-2020 (for example, Objective
2: By 2020, the biodiversity values will have been integrated into national
and local development strategies and poverty reduction into the planning
processes and national accounting systems and accounts)), but also
national: NSDS, MDMS, indicators matrix for the transition to sustainable
development, improvement and development program of state statistics
system to 2019 etc.

The need for qualitative indicators of the country's development, not
only in quantitative such as GDP. “Gross domestic product, a leading
economic indicator, is outdated and misleading ... It's as good as to assess a
company based on one day cash flow, while not taking into account assets
depreciation and other costs.” And today there is a need to establish a
natural capital accounting system.

EEAS is an integrated system of agreed and wrap accounts. There
are various types of environmental accounts, such as accounts of land,
energy, water, air, etc. This system consists of fragmentary data using the
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statistical standards for coordination and comparison. Then data are
transformed into the overall picture, showing how indicators are
coordinated between each other, and then they give those key indicators
that show the situation of environment state. Users of this hierarchy of the
indicators are researchers, analysts and decision makers.

At present the Kyrgyz Republic has made a calculation of “quick”
forest accounts. The results of this work showed an increase in the share of
the forest sector in GDP from 0.05% to 1.24%, due to unaccounted
ecosystem services: flow of goods and services of forest, as well as an
increase in forest area due to the reclassification of lands.

Despite the fact that the first and most important step has been
already made, there are challenges and problems: lack of indicators
inconsistency due to differences in methodologies for collecting and
processing, lack of the integrated system of accounting and reporting,
reliable databases; lack of wunited and accurate definitions and
terminologies, etc.

Further steps to solve them are:

e Reforming the existing departmental systems for natural
resources accounting, which are traditionally focused mainly on
information acquisition primarily to solve specific sectoral problems;

e Developing of a set of indicators not included into the system of
state statistical observations and giving them the appropriate official status,
etc.

I'mapoaornyeckoe MojaeTUPOBaHNE FOPHBIX JIECOB B
HenTpanbHoii Azumn
Mapk . Yuiabsamc
Jlecnas cay:x0a CLIA, Athens [xxopmxus, CLLIA
marcusdwilliams@fs.fed.us

I'opbl ¥ TOPHYIO MECTHOCTb YacTO HAa3bIBAKOT B MUPE IPUPOIHOU
OamiHel BOABI, TOCKOJBKY OHM OOECIICUMBAIOT CYIIECTBEHHYIO YacTb
NPECHON BOXBI IJIsl HACENEHMS, KaK BBEPX, TaK U BHHU3 IO TECUCHHIO
(Viviroli u ap. 2003). OueHka coctosiaus, uto nmoutu 80% NpecHO! BOJIbI,
Oeper cBoe Hayano B TOpHBIX pailioHax. HecmoTps Ha 3TO 3HaHHME O
3HaYeHWH TOpP B KPYrOBOPOTE BCE €IIe OCTaeTcs HeolpeeNeHHbIM
(Viviroli u mip. 2003). BasKHOCTb TOPHBIX BOJHBIX PECYPCOB YCHITUBAIOTCS
B 3aCYyLJIMBBIX palioHax ¢ OOJNBIIMM HaceleHHeM, TakuX Kak LleHTpanbHast
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Azust, THE OHM  HEOOXOOMMBI Uil OpOIICHMS,  BBIPAOOTKH
THAPO3JIEKTPOSHEPTHH U TOJJIEP)KaHUE SKOCHCTEM, KOTOPBIE NPSIMO HIIH
KOCBEHHO 3aBUCST OT peyHOTro cToka (Duethmann u mp. 2013).

JlenHukoBBIE paciuiaBa SIBISIETCS BaXKHBIM KOMIIOHEHTOM BOIHBIX
pecypcoB B LleHTpanbpHON A3WH, ITOCKOJIBKY OHHM BIMSIFOT HA 00BEM, CPOKH
W TIOCIENOBaTeIbHOCTh  BOJBL,  NPEIOCTAaBISIEMOM  OKPYKAarOLIHX
nmMenHocteid (Hagg u ap. 2007). JlenHWKOBBIE pacIuiaB OTBEYAcT 3a
Bcero b 8% OT rogoBoro ctoka B LlerrpansHoit Asnn (HecBik, 1965),
HO MOTYT OBITh OTBETCTBEHHBI 32 LENbIX 28% OT roJoBoro cToka u ao 40-
70% B JeTHHH CTOK B BBICOKOI'OPHBIX PEUHBIX OacceilHax TaKMX Kak
Cesepupnii Tanp-1llans (AfizeH u ap, 1996). HemaBHee moTervieHue B
pervoHe TMOBNUSUIO Ha OTCTYIUICHWE JEeAHWMKOB B LleHTpambHOW Asuw,
KOTOpasi BO3JEHCTBYET Ha BOAHBIE pecypcbl. CoxpaHsercss TeHACHUUS K
MOTEIUICHUIO MOXKET MPUBECTH K Oosee OBICTpOMY TasiHUSI CHera H
JICTHUKOB.

B T0 Bpems kak moBbllieHHE Temneparypbl B LleHTpanbHol Asuu
OblJJa XOpOWIO JIOKYyMEHTHPOBaHA, TaM He OBUI0 HHKAKUX 3aMETHBIX
TeHmeHIMH B ocamkax B Tsmb-lllame (Bolch, 2007). Ot moBbImeHHe
TeMIepaTypbl, OCOOCHHO BO BpeMs JIETHEr0 CE30HA MOYKET HETraTUBHO
CKa3aTbCsl Ha COCOOHOCTH XpaHEHMs BOJBI B pernoHe. /Ipurasice Briepen,
MOKPBITHIX JIECOM 3€MeJIb TOKPOBA MOXKET UIPATh )KU3HEHHO BAXKHYIO POJIb
B CMATYCHUH 3TOM TpoOJieMbl. [IpenmyIiiecTBa SKOCUCTEMHBIX YCIIYT Jieca
B PErHOHE HCCIENOBaHBl C HCIOJb30BAHMEM TEOPETUYECKOrO IOAXO0Aa
[Momormmii yncaeHHo# Moaenu norosl. Jleconokpeitas landcover MoxxeT
CMSITYUTH TIOTEPH BOJABI M3-3a HENABHETO TOTEIUICHHs, KaK JIeC MOXKET
yAy4IIuTh BogocHaOkeHne W KadectBo (Matmac m Ge Sun, 2014).
MoienbHBIE PacyueThl MPOBOMSATCS C LENbI0 O0ECIIEUUTh JOKa3aTeIbCTBO
KOHLIETILIMKM T OLIEHKH YCIYT BOJOCOOPHBIX 0OaccefiHOB M 3KOCHCTEM,
IIPENOCTABISIEMBIE JIECHBIX PAWOHOB B PErHoHE. | MAponornyeckuii
BO3JICHCTBHE 3THX M3MECHEHWI PacCTUTENLHOTO TOKPOBA MOJICIUPYIOTCS U
HCCIIELYIOTCS, YTOOBI JIyHIle MTOHATh POJIb TOPHBIX JIECOB B PETHOHE.

Hydrological Modeling of Mountain Forests in Central Asia
Marcus D. Williams
United States Forest Service, Athens Georgia, USA
marcusdwilliams@fs.fed.us

Mountains and highlands are often called the world’s natural water
towers because they provide essential freshwater for populations both
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upstream and downstream (Viviroli et al. 2003). Estimates state that as
much as 80% of running fresh water originates in mountain areas. Despite
this knowledge about the significance of mountains in the hydrologic cycle
is still uncertain (Viviroli et al. 2003). The importance of mountain water
resources are amplified in dry regions with large populations, such as
Central Asia, where they are essential for irrigation, hydropower
generation, and sustaining ecosystems that depend directly or indirectly on
river flow (Duethmann et al. 2013)

Glacial melt is an important component of water resources in Central
Asia as they influence the volume, timing and consistency of water
provided to the surrounding lowlands (Hagg et al. 2007). Glacial melt is
responsible for as little as 8% of annual runoff in Central Asia (Shults
1965), but can be responsible for as much as 28% of annual runoff and up
to 40-70% to summer runoff in high mountain river basins such as the
Northern Tien Shan (Aizen et al 1996). Recent warming in the region has
impacted glacial retreat in Central Asia which impacts water resources. The
upward trend in warming could lead to quicker snow and glacier melt.

While an increase in temperatures in Central Asia has been well
documented, there has been no discernable trend in precipitation in the Tien
Shan (Bolch, 2007). These rising temperatures, especially during the
summer season can negatively impact water storage capacity in the region.
Moving forward, forested land cover could play a vital role in mitigation
this issue. The ecosystem service benefits of forest in the region are
investigated using a theoretical approach aided by a numerical weather
model. Forested landcover could mitigate water loss due to recent warming
as forest can improve water supply and quality (Matyas and Ge Sun, 2014).
Model simulations are conducted to provide a proof of concept to evaluate
the watershed and ecosystem services provided by forested areas in the
region. The hydrological impact of these land cover changes are modeled
and investigated to better understand the role of mountain forest in the
region.

Aizen, V. B., Aizen, E. M., & Melack, J. M. (1996). Precipitation, melt and
runoff in the northern Tien Shan. Journal of Hydrology, 186(1-4), 229-251.
doi:10.1016/s0022-1694(96)03022-3

Bolch, T. (2007). Climate change and glacier retreat in northern Tien Shan
(Kazakhstan/Kyrgyzstan) using remote sensing data. Global and Planetary
Change, 56(1-2), 1-12. doi:10.1016/j.gloplacha.2006.07.009
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HNHdopManinoHHO-CcIPaBOYHbIEe MAaTepUAJbI AJ15l KPAaTKOr0 Kypca
«PHCKH 0M0JI3HEH B yIIpaBJIsieMbIX Jecax» - 4acTh JKCIEePTHOI0
cemuaapa MCJIHO (IUFRO) no BonpocaM 3K0CHCTEMHBIX YCJIYT H
CTUXMUHHBIX OeICTBUIi B ropHbIX Jiecax LlenTpanbHoii A3uu
IMpodeccop Poii Cuna
rsidle@usc.edu.au

Onoa3Hu  ABISIOTCS OCHOBHBIMH mnmpoueccaMi  BbBIMbIBAHUS,
KoTopele  ¢Gopmupytor Ham JaHnmadrt. byap To  kpynHble
NEPUOANICCKUC UITN HEOONBIINE U JJIMTCIIBHBIC, IBUXKCHHA MacCcC. Hammn
TOphI, XOJIMbI, OOJWHBI, PEKH N PYYbU ABIAIOTCA OOKaA3aTCIBCTBAMU
W3MEHEHUs! NpupoAbl oT onom3Hed. llpuumHss ymepd mogsaM u
UMYIIECTBY, OIOJ3HU (KaK NPUPOIHBIE MPOLECCH) CTAHOBATCS
CTHXHMIHBIM O€ZICTBUEM, BHI3BIBAs Pa3pylICHHUs U THOEINb JIIOIEH.

Janspiii Kypc OyIeT OXBaThiBaTh HEKOTOpPhIE W3 Ba)KHBIX
MIPUPOJHBIX W YIPaBICHYECKUX (PaKTOPOB, KOTOPHIE KOHTPOIHPYIOT U
BIMSIOT Ha OOpa3oBaHWE W PACIpOCTpaHEHUE OMOJ3HEH. Bo-mepBhIX,
MIpEeICTaBICHNE MHUPOBOTO 3HAYEHHs OMNOJ3HEH OyAeT MpPOXOAWTH C
MTOCTIEAYIONIUM KPATKUM OITMCaHUEM IOJIE3HOW CXeMBI KJIacCU(pUKAITUU
OMoJNI3HEH ¢ mpuMmepamu. 3aTeM OyAeT NPOUCXOIUTH MOIPOOHOE
00CyXIleHHEe  THIPOJIOTUYECKUX,  TEOJIOTHUYECKUX,  IOYBEHHBIX,
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TEKTOHUYECKUX, reoMopQoNIornaecKux, THIPOJIOTHYECKHX,
pacTUTENBHBIX M CEHCMUYECKMX BO3IEHCTBUH Ha  OMOJ3HEBYIO
YCTOMYMBOCTh CKJIOHOB. DTH IPOLECCH OyIyT CBSI3aHbI C Pa3IMYHBIMU
TUNaMu omnoj3Hed. OCHOBHbIE JEHCTBUS IpU YIPABICHUHU JIECHBIM
XO3AHCTBOM, KOTOPBIE CIIOCOOCTBYIOT OOpa30BaHMIO OIMOJI3HEH, Oyner
IPE/ICTABIICHBI lajiee, BKII0Yas JeCO3aroTOBKH, CO3aHIe JOPOT/TPOI U
BRIpYOKY JiecoB. M, HakoHem, OyAyT JaHbl TPHUMEPHl METOJIOB,
UCIIOJIb3YEMbIX JUISI OLEHKM W  IPOTHO3MPOBAHUS  OMACHOCTH
BO3HMKHOBEHHS OIOJI3HEH, B TOM 4HCIe KapTorpagupoBaHHE OMACHBIX
30H, BJIMSHHE OCAJIKOB Ha OOpa3oBaHWE OION3HEH, MHOrO(aKTOPHBIC
SMIIMPHYECKHE OLIEHKU U MOZEIH C paclpeleIeHHBIMH NTapaMeTpaMu.

Jannas kaura OyzneT 4acTo MCIOJIB30BAThCS BO BpeMs CeMUHapa
1 OyJeT JaHa y4acTHUKAM B AJIEKTpoHHOM Buje: Omonzuu: [porecchl,
IIpornosuposanue u 3emienonszoBanue (2006) Poit Cuan u X. Ounan,
Mownorpadpuss Amepukanckoro ['eopusmueckoro Coro3a MO BOAHBIM
pecypcam; https://www.agu.org/cgi-bin/agubookstore. B nomonnenue
PEKOMEH/IOBAHHBIM JICKIIUSIM, TIEPEYUCIICHHBIM HIXKE, YYACTHUKH MOTYT
npounTats [naBy 4 KHMTM [I71s1 O3HAKOMJICHHMS C METOJaMM aHAIN3a
OIMOJI3HEH.

Outline and Background Reading Materials for the Short Course
on “Landslide Hazards in Managed Forests” — part of the IUFRO
Expert Workshop on Ecosystem Services and Natural Hazards of
Mountain Forests in Central Asia
Instructor: Professor Roy C. Sidle
rsidle@usc.edu.au

Landslides are major erosion processes that shape our landscape.
Whether by large episodic, or smaller chronic, mass movements, our
mountains, hills, valleys, rivers, and streams bear evidence of change from
landslides. When they affect people and property, landslides (as natural
processes) become natural disasters, causing damages and fatalities.

This course will cover some of the important natural factors and
management influences that control and affect landslide initiation and
propagation. Firstly, an introduction to the global significance of landslides
will be presented followed by a brief description of a useful landslide
classification scheme together with examples. Next, a detailed discussion of
hydrologic, geologic, soils, tectonic, geomorphic, hydrologic, vegetative,
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and seismic influences on slope stability will be presented. These processes
will be related to various landslide types. The major forest management
practices that contribute to landslide initiation will then be presented,
including timber harvesting, roads/trails, and forest conversion. Finally,
examples of methods used to assess and predict landside hazards will be
given, including terrain hazard mapping, rainfall-landslide relationships,
multi-factor empirical assessment, and distributed modeling.

The following book will be used extensively in the course and will
be distributed to participants in electronic form: Landslides: Processes,
Prediction, and Land Use (2006) by R.C. Sidle & H. Ochiai, American
Geophysical Union Water Resources Monograph 18;
https://ww.agu.org/cgi-bin/agubookstore. In addition to the suggested
readings listed below, participants may wish to read Chapter 4 of the book
to be familiar with landslide analysis methods.
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