IIPOBJIEMBI I'EOJIOI'MN 1 OCBOEHU HEJ]P

pa3IUYHBIX PYOOK IPEBECHBIX M KYCTaPHHKOBBIX IMOPOJ, BBIMAC CKOTAa M €ro NMPOTOH M0 TEPPUTOPHUU 3aKa3HHKA,
HPOE3J INYHOTO MEXaHU3UPOBAHHOTO U I'y)KEBOI'O TPAHCIIOPTA, 00YCTPONCTBO HOWIETOB U JIarepei).
Briienenue naHHbIX GyHKIMOHAIBHBIX 30H, HA HAII B3IJIS!

—  He OyJeT MpOTHBOPEUYUTH OCHOBHBIM LEIISIM CO3/IaHUs JAHHOTO 3aKa3HUKA;

—  Oyzer cocoOCTBOBAT JIyylliel OpraHu3aluy GYHKIMOHUPOBAHUS H HCIIOJIb30BAHHUS €0 TCPPUTOPHH;

—  CO37acCT yCJIOBUSI HanboJiee YCTOHYNBOTO B 3KOJIOTMIECKOM IUIAHE Pa3BUTHS TEPPUTOPUH 3aKa3HUKA.
ITo pe3ynpraTaM HpPOBENEHHOTO JIAHAMA(THOTO aHAIM3a WM NPEABAPUTEILHOTO (YHKIIHOHAILHOTO 30HHPOBAHHS

MO>KHO CJIETIaTh BBIBO/I, UTO:

1. 3akasHuk ¢enepanbHOro 3HaueHUs] «TIOMEHCKMII» SBIAETCS YHHKAIbHBIM MPUPOTHBIM KOMIUIEKCOM, B KOTOPOM
TECHO B3aMMOJIECHUCTBYIOT KOMIIOHEHTBI IPUPOJHOMN CPEbI.

2. V3meHeHue OZHOTO KOMIIOHEHTa HEH30EKHO IPUBEAET HE TOJBKO K M3MEHEHHIO OCTAIbHBIX KOMIOHEHTOB, HO M
TpaHc(hOpMaIUH BCETO MIPUPOJHOTO KOMILIEKCA B LIEJIOM.

3. KowmmuiekcHas orieHKa cOCTOSTHUS, (PyHKIIMOHUPOBAHMS TEPPUTOPHH 3aKa3HUKA, pa3paboTka jaHamadTHOH KapTH,
(opmupoBanne QyHKIIMOHAILHO >KU3HEHHBIX B YCJIOBUSX PAa3BUTHUS JJAHHOI TEPPUTOPHH 30H IIO3BOJIUT COXPAHUTH
YHHKAJIbHBIC COCTABIISIOLINE JaHHOTO 3aKa3HuKa [4].
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TEHOEHUUU PA3SBUTUA U PEOPITAHU3ALUN NPON3BOOCTBEHHbLIX 30H B I' TOMCKE
I0.A. IOruHa

Hay4dHbIn pykoBoguTenb ctapwmin npenogasatenis M.B. KosnHa
HayuoHanbHbIl uccrnedoeamenibCKuli MOMCKUl nonumexHuveckul yHueepcumem, 2. Tomck, Poccusi

Craryc npowmblnuieHHOro ueHtpa r. Tomck npuobpen eme B 40 roipl, Tak Kak BO BCEH CTpaHE BO3HUKIA
HEOOXOJMMOCTh IIPOM3BOJCTBA PA3IUYHOTO POAA BOECHHOHW MPOLYKIMU. B MHOCIEBOEGHHBIA MEpHO Tropoj] MPOAOILKUI
pa3BHUBATHCS B HOBOIIPHOOPETEHHOM Ka4yeCTBE: 3a IIATh JIET MOCIIe BOMHBI TOMCKHE 3aBOIbI ocBomiy 6ostee 80 HanmeHOBaHMIL
rpaxaaHckoil nponykuuu [3]. B 310 ke BpeMs Hauauoch CTPOUTENILCTBO MPOMBIIUICHHOIO KOMIUIEKCA IO MPOU3BOJACTBY
ypaHa 1 IUTyTOHUS, a BMECTe C HUM H 3aKkphIToro nocenenust Cesepck Ha paccrossauy 30 kM ot Tomcka.

V3naganbHO BCSI MPOMBIIUICHHOCTH OBbUIA COCPENOTOYEHA 3a MpeienamMu ropoja. Takoe pa3MmemieHue Haunbolee
paloHaNbHO, TaK KakK IPOM3BOJCTBEHHBIE 30HBI B 3TOM CIy4ae HE IEPECeKaloTCs C KWIBIMH U OOIECTBEHHBIMHU
TEPPUTOPHUAMH, U JIEATETBHOCTD MPOMBIIIIEHHBIX 00BEKTOB HE CO3AAET IKOJNIOTHIECKHX NMPOOIeM BHYTPU TOPOACKON Cpembl.
Ho ¢ poctoM ropoza W pacUIMpEeHHEM €ro TPaHHIl B CBS3HM C mpoleccoM ypbaxmsarmu (puc. 1) MHOTHE MPOMBILUICHHBIC
00BEKTHI MOCTENIEHHO OKA3AJIMCh BHYTPHU T'OPOACKON YEpThl, YTO CTAJ0 MPOOJIEMOH Ui COBPEMEHHOM IpafoCTpOUTENbHON
CHUTYaINH.

Takum o00pa3oM, BO3HHKIA HEOOXOIVMOCTb BBIICNCHUS CIICIHUATM3HPOBAHHBIX 30H JUIL  pa3MEICHUS
MPOU3BOJICTBEHHBIX 00beKTOB. Ha ceroaHsIuHui JeHb BbIACICHBI CICAYIOIIHE TEPPUTOPHN HX KOHIEHTpauu (puc. 2):

1. CeBepHblii poMy3ell - camasi KpyIHasi IIPOU3BOACTBEHHAS TeppUTOpus I'. ToMcka, Ilie pa3MeIeHsl Hanbosee BpeIHbIe
npomsiiieHHbie 00bekThl (I - |l kmaceer BpenHoctn) OO0 «TomckHeprexum» (THXK), TOLI-3. 3amaaHee HaAXOAUTCS
Cubupckuii xumudeckuii komOuHat B T. CeBepck. YacTh TEppUTOPHM MPOMBILIUICHHOTO y3Jla HAaXOAWUTCA B pe3epBe Ui
pa3MeNeHus HOBBIX IPOU3BOJICTB.

2. CeBepo-Bocrounslii pomysen. 37ech pPacioyiokKeHbI 3aBOJbI [0 HPOU3BOACTBY Kene300eTOHHBIX u3aenuii. CoriacHo
TEPPUTOPHATIBHOMY 30HHPOBAHMIO NPOMBIIIJICHHBIE 00BEKTHI HAa TaHHOW TEPPUTOPUH HOJDKHBEI oTHOcHTes K I - IV kmacey
BPEAHOCTH.

3. Ha Teppuropun Bocrounoro nmpomysna pa3merens! nponsBoactBeHHble 00bekTsl HITO «Bupnon», npudopHEIi 3aBox.
Knacc Bpennoctn 006bekToB 31ech yeranosieH | wm V.

4. Ilpomysen Peunopt pacnonoxen Ha Oepery p. Toms. 3nech Haxomsarcs Hedrebasa, 3aBoxsl o npousBoactsy JCII u
JIJICII. JanHble mpon3BoACTBEHHbIE 00beKThI oTHOCATCA K I, IV Kitaccy BpenHOCTH.

5. Teppuropust IOro-Bocrodynoro mpomysnia OKpyxeHa SKHIBIMA U OOILIECTBEHHO-KMIBIMU 30Hamu. IIpu sToM 31€ch
pasmereHsl 00beKThI, oTHOCsMecst ko |l kmacey Bpemnoctn (ITPDC-2). Takke 31eCh PaCIOIOKEHbI JOMOCTPOUTEIbHBIN
kombuHaT TIICK 1 06bexTs 3AO «Cubkabenp», oTHocsmuecs K |1l kiaaccy BpeaHocTH.

6. JIokaJbHO PAacCIIONIOKEHHBIE ITPOM3BOACTBEHHBIC OOBEKTH B CEMMTEOHBIX 30HaX. Clofa OTHOCATCS DIEKTPOIAMIIOBEIH U
Onexrpomexanndeckuit 3aBoabl, OAO «TomMckoe THBO» U Ip. YPOBEHb HKOJOTHYECKOTO BO3IEHCTBHS JaHHBIX 0OBEKTOB Ha
OKpYXKaOIIYIO cpeny He noinkeH npessimath |1l - IV kimace BpenHocTH.
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CEKIUA 8. 3BEMJIEYCTPOHCTBO, TOCYJAPCTBEHHbBIN KAJIACTP
HEJIBHDKUMOCTH U BOIIPOChHI 3EMEJIBHO-UMYIIECTBEHHbBIX OTHOLIEHUW

Ha ocHoBaHuu mosoxkeHuil ['eHepanbHOro miaHa r. Tomcka [1] HIDKE MEpEYHCICHBI OCHOBHBIC MPOOJIEMHBIC
(akTOpBI CIOXKUBLIEICSA TOPOICKOH Cpeibl, CBA3aHHbIX C Pa3MEILEHHEM IIPOU3BOACTBCHHBIX 30H.

MPOMBILWNEHHBLIE ¥Y3nbl
. TOMCKA

CEBEPHbIIA

PEYMOPT

CEBEPO-
BOCTOMHIV

BOCTOYHBIIA
FOro-BOCTOMYHbIA

@ELOE

£l O rpammmr . Toreka 1890 T
O rpannus - Tovcka 1898 10
0 rpannnk - Toserka 1903 1
WP O rpanmmer T Tomeka 1947
- Orpannun . Tomcka 1985 1
O cospemennsie rpannuel 1 Tomeka
* 3eMIeNONb30BAHIA
[ 11pOMBILLICHTOCTH
o B CoRDEMEHHBIE NPOMBIILIEHHRIE YAIThD

1500 0 1500 3000 4500 6000 7500 9000 merpoe
- . ..

Puc. 1 Hzmenenue epanuy 2. Tomcka u Puc. 2 Pacnonosicenue 0CHOGHBIX NPOMBIUTICHHBIX V37106 2.
pazmeuienue ezo npou3600CHMECHHbIX 30H Tomcka

1. YepecnonocHoe (GyHKIHOHAIBHOEC 30HHPOBAHHME TEPPUTOpPUH ToMCKa. DTO 3HAYMT, YTO JKWIbIE 30HBI B HEKOTOPBIX
palioHaX HaXOJATCsS B HEIOCPEICTBEHHOM COCEICTBE C IIPOM3BOJACTBCHHBIMH. 3HAYMTENbHAS YacTh JKHIBIX OOBEKTOB
HaXOJUTCS B IPAHHIAX CAHUTAPHO-3aIUTHBIX 30H MIPOU3BOJACTB. Takoe UX PAacIoJIOKEHHE HE TOJIBKO HapyIIaeT TpeOOBaHUs
CanlluH 2.2.1/2.1.1.1200-03 [4]#0 ¥ OPHUBOAMT K CO3/IAHHIO HEOIATONPHUSITHBIX YCIOBHI MPOXHUBAHUS 3HAYUTEIBHOTO
KOJIMYIECTBA HACENICHHUSL.

2. HepauuoHanpHOE HCIONB30BAaHHE MPOM3BOACTBEHHBIX TeppUTOpHil. OCOGEHHO OCTPO CTOMT MpoGJIeMa IMYCTYIOLIHX
3eMeJIbHBIX yY4acTKOB OBIBLIMX IPOW3BOICTB, 3aKPBITHIX HJIM BBIHECEHHBIX 3a YEPTYy ropoaa. SIpKUM MPHMEPOM SIBILSIETCS
HCIIONB30BAHKUE TEPPUTOPHH, NPUHAUICKABIICH paHee TOMCKOMY HMHCTpyMEHTAIbHOMY 3aBoay [2]: mocie Toro, kak ero
[POU3BOJICTBEHHBIC MOIIHOCTH OBUIM HepeHeceHbl B 1. JIOCKYTOBO, Ha €ro MECTE IUIAHHPOBAJIOCH CO3JaHHE TOPrOBOTO
LEHTPa, HO U3MEHEHHI 10 CUX HOp HE MPOU30IILIO.

3. HenocraTouyHasi CBSI3HOCTh IOPOJCKOTO MPOCTPAHCTBA. JTa MpoOieMa sBISieTCs CICICTBUEM IEPBOW: M3-3a CMELICHUS
JKIIBIX, OOIECTBEHHBIX W MPOHM3BOACTBEHHBIX 30H HEJOCTATOYHO PA3BUTHI TPAHCIIOPTHBIC M COLMATBHBIC CBSI3H KIIBIX
MHKPOPaHOHOB, IPOM3BOACTBEHHBIX 30H U APYTHX IUIAHUPOBOYHBIX (h)parMEHTOB ropoa.

‘YeopHBIC 0003HATCHIA

7 !"'/{_‘ ~ B3 30na gumsiHus npoM. ofrsexros CITY
Pl ITJ rparmina T, Tomek
TeppHTOPHANBHEES 30HEI
7 / -3 300 3ACTPOITIH HILLMBHIYANLILIMA
- 3K-4 — 30Ha CATOBOACTE H JAUHBIX VIACTROR!
04 1AYUTIO-TPOH3BOICT BCITIAN 30014;
/L TI2, T3, T4 — 30861 uponsBo;caeHHo-
woMMyHanbHbix oGbesTob 1. 11 111, TV-V
KIACCOD BPCIIIOCTIT COOTBCTCTRAINIO,
T-4 - 30H HHHKEHEPHOH U TPAHCIIOPTHOH
: wndpacTpyeTyp;
1 % Llp-1 - 3011 03CHCHCINLT CHCHHAILLONY
X3 Ky3OBHEBO i Pl HESHAYCH H3L;

" TIp-2 — s0Ha npoMIX roOposICKUX TEPPHTOpHIT,
Wil 2 1P 30 PO ropose EPPHTOL:

Puc. 3 Ilonyuennvie cpanuyst 301ol énusnus npouzeoocme CITY
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IIPOBJIEMBI I'EOJIOI'MN 1 OCBOEHU HEJ]P

Takum o06pa3oMm, HpH TUIAHUPOBAHUHM TEPPUTOPHU M Pa3MEIIEHUH OOBEKTOB MKUIIOTO, OOIIECTBEHHOTO WIH
MPOU3BOJCTBEHHOTO Ha3HAYEHHsI HEOOXOMM KOMIUIEKCHBIH MOAX0J € y4eToM BceX (hakTopoB Bo3aeHcTBUS. ClOXKUBIIHECS
TEHJCHIIMH DPa3BUTUS M PEOPraHH3alMM TPOU3BOACTBEHHBIX TEPPUTOPHUM OOYCIIOBIEHBI OCOOEHHOCTSAMM pa3MEIIECHUS
NPOMBIIUIEHHBIX U TPOU3BOACTBEHHBIX OOBEKTOB BOMM3M  cenuTeOHBIX 30H. OCHOBHBIMH  HalpaBICHHAMH
TPaIOCTPOUTENILHON CTPATEIHU 110 PEOPTaHM3AIUK MIPOU3BOJCTBEHHBIX 30H SBIIOTCSA 3aMEHa CTaporo 00OpYyHOBAaHHS U
TEXHOJIOTHI Ha HOBBIC C LIEJIBI0 COKPAIEHHs 30HBI UX BIIUSHMA, U, COOTBETCTBEHHO, YMEHBIICHUS Pa3MEpOB CAHUTAPHO-
3aIIMTHBIX 30H, a TaKKe YIy4IICHHEe BHEIIHEro Bujaa (hacaloB IPOW3BOACTBEHHBIX 3IaHHH W COOPYXEHMI M WX
COOTBETCTBUS O0IIEeH apXUTEKTypHOH KOHIIEIIIIUH TOPOA.
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WOODLAND BELTS AS A NATURAL SOLUTION TO RESILIENT WATER ENVIRONMENT IN
DENSELY POPULATED WORLD
G. Babur-Caratelli*, M. Potter
Tomsk State University of Control Systems and Radioelectronics (TUSUR), Tomsk, Russia,
University of the Netherlands

1. Introduction

It is known that the needs of increasing populatiglobally, coupled with climate change, will puater resources
under large and growing pressures [1]. Trees arebt® will play an increasingly important role, utging the hydrological
cycle in different landscapes and climates [2].yTiroderate water budgets, clean water and redubedposion and runoff.
Trees and forests also play a central role in dlédi@d security, protection of biodiversity and ésonomic development.
Besides, the forestry sector contributes greatlpational development goals, and provides more thaercent of gross
domestic product in some developing countries T3]e negative effect of forest degradation and @station is well
recognized in the global sustainability discouhéet we are losing forests.

Sustainable management of the remaining forestrastbration of degraded forests is essential torseand
sustain water resources. Nevertheless, over thie5@agears, about half the world's original foresver has been lost.
Degradation of forests and loss of forest covax mmajor global threat. Deforestation is occurrih@larmingly high rates,
especially in areas of the world that have higlelewf population growth [2].However, why new fdseare not planted at
high rates if they are so important for the envinent and population? The reason is simple: theanisst no space for new
forests in our densely populated world.

In our work, we propose as easy and flexible adtive to new forests, which can be embedded ancessively
used in the densely populated world. This soluisoralled woodland belts.

2. Woodland Belts in Resilient Water Environment

Woodland (shelter or forest) belts (WB'’s) are prttecforest plantations, consisting of two or moog/s of trees
and shrubs, situated among croplands, pasturesards; along roads, irrigation and navigation canadilways, on the
slopes of ravines etc. [4]. Woodland belts shouwctbnsidered not as a number of trees and shrupshan as a complex
system including soil of the forest plantation,sgréghere and its inhabitants, as well.

Woodland belts are an easy alternative to foregtere a large amount of trees can grow, as wekyTdan be
rather easily integrated into rural agriculturatlamban areas, where a place for a forest can toiytfaund.

As an alternative to forests, woodland belts cao @lay a crucial role in the hydrological cycléhey also can
influence the amount of water available and regulaé division between surface and groundwaterdlf2}: To the certain
extent, trees in woodland belts, as well as trederests, can regulate precipitation at the cemtial scale through moisture
feedback.

Woodland belts can be used to create resilientskzaqubs due to their possibility to manage wateyuregs based
on their role in infiltration, evapotranspiratisurface runoff and sub-surface flows.

Knowledge on trees, soil, water, climate and ambgenic factors would allow determination of optirdasign
and location of woodland belts in different langses Smart implementation of forest belts can hoelidding resilient
landscapes or rehabilitate existing landscapes meghlting benefits for everybody. The presencev@ddland belts can be
for benefit of water regulation and management.

3. Benefits and Features of Woodland Belts

Woodland belts also provide a number of additidreadefits and features:

« Binding of CO2 for reduction of the greenhouse eff@tmpensation of the industrial CO2 emissions. Esres
belts, as well as real forests, accumulate carbndrage counted as carbon dioxide sink.
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