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JlecHblie v Topdsubie moxkapsbl B 2010 rony
Forest and peat fires in 2010
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Yacts pabot Benercs Ha Tepputopun PO B pamkax nmpoekta «BoccranoBinenne TopdsHbIx 6070T B Poccun B ensx mpenoTBpamieHust
MO’KapOB M CMATUYCHUSI U3MEHEHUM KITMMaTay, SIBJSIIONIETOCs YacThio MexyHapoHoi kinMaTudecko nHuImaruBsl (IKI).

Part of the work is carried out on the territory of the Russian Federation in the framework of the project "Restoring peatlands in
Russia-for the purposes of preventing fires and mitigating climate change”, which is part of the International climate initiative (IKI).

[Togaepxky 3Toil MHUIIMATHBE HA OCHOBAHUM pelIeHus], NpuHATOro [ epmanckum bynaecrarom okaspiBaet denepaibHOE
MUHHCTEPCTBO OKPY)KAIOIICH Cpebl, OXpaHbl TPUPOIBI, CTPOUTEILCTBA U O€30MaCHOCTH SACPHBIX peakTopoB [ epmanun (BMUB).
[TpoekT huHaHCcHpyeTcs mocpeacTBoM Hemelrkoro 0anka pa3Butus KfW (mpoekt Ne 11 IIT 040 RUS K Boccranosienue TopdstHbIx

60110T) U peasmsyetcsi coBMecTHO Wetlands International, dongom Mukasns 3ykkoBa, yauBepcuteToM I paiidcBanbia 1 HHCTUTYTOM
necoBeaeHuss PAH B corpygaudectBe ¢ MUHHCTEpCTBOM MPUPOIHBIX PECYpcoB U 3kosioruu Poccuiickoit @enepanuu,
[IpaButenscTBamMu MockoBckoi, Hikeroponckoit, TBepckoii u Ps3anckoii obnacteit u AgmuHucTpainueid Biagumupckoi oomacTy.
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['naBHas He/b MpU BOCCTAHOBICHUH (peHATypaIN3alluu, PECTaBpaIlii) OOJOTHBIX 3KOCUCTEM - 00eCTIeUeHHE
AKOJIOTUYECKON YCTOMYMBOCTH U MOKApPHOU 0€30MacHOCTH JlaHamadra.
The main goal in the restoration (renaturalization, restoration) of marsh ecosystems - ensuring environmental

sustainability and fire safety of the landscape.
OcHOBHOI MeTOJl peHaTypaau3allid OCYIIaeMbIX OOJOTHBIX MAacCHBOB — rnoja4ya HEAOCTAIOMICTo JJId

obecriedeHns Tporecca 3abonaunBaHMUs KOJMYECTBA BOJBI IyTEM CyOHMppUTAIMM WM TMOBEPXHOCTHOTO
3aTOIIJICHUS.

The main method of renaturalization of the drained marsh massifs is the supply of the missing amount of water
to ensure the water wetting process by subirrigation (underground irrigation) or surface flooding.

Cnoco0 peHarypajau3anum — epepacnpeiesieHue o TEPPUTOPUU U BO BPEMEHH THAPOJIOTUUECKUX PECYPCOB
BOJOCOOPOB C TOMOIIBIO HCIOJb30BAHUS CYIIECTBYIOIICH OCYIIMTEIBLHON CETH M CO3JaHMs CHEIUaIbHOU
CHUCTEMBI TUJIPOTEXHUUECKUX COOPY>KCHUH U, B OTJICJIbHBIX CIy4asX, UCKYCCTBEHHBIX BOJAHBIX 0OBEKTOB.

Renaturalization method is redistribution of watershed hydrological resources on the territory and in time by
using the existing drainage network and creating a special system of hydraulic structures and, in some cases,
artificial water bodies.
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MIKE FLOOD - mpodeccroHalbHBIM TPOTPAMMHBIM MPOAYKT JIJIi MOJEIBHBIX HCCIEIOBAHUMN
TUJPABINYECKUX YCJIOBUUA B PEUYHBIX W KAaHAIBHBIX CHCTEMaxX (BO3MOXKHA pealn3alus B
onHomeproi Moaenn MIKE 11) u Ha npuiieraromux TeppUTOpUiX (peanu3arus B JByMEpHOU
nocranoBke MIKE 21) Bo BpeMs MOJIOBOHBIX TIEPHOJIOB, JOK/IEBIX MABOIKOB M IMPH MPOPHIBE
IUIOTUH U 1aM0 0OBaJIOBaHMSI.

MIKE FLOOD is a professional software product for model studies of hydraulic conditions in
river and canal systems (it is possible to implement in a one-dimensional model MIKE 11) and
in the surrounding areas (implementation in a two-dimensional model MIKE 21) during spring

floods, rain floods and break through dams and protective dam.
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OO0BoHeHUE TOP(PAHUKOB ¢ MOMOIIbIO Mporpammuoro kommiexkca MIKE FLOOD

The flooding of peat bogs using the software package MIKE FLOOD

B kadecTBe npumepa NpUMEHEHUS] MOJICTUPOBAHUS

B [IK MIKE B npouecce npoeKTUpOBaHUs paCCMOTPUM
IIpoexT 00BOHEHUSI (BTOPUYHOTO 3200 Ia4MBAHUSA)
Y4YaCTKAa HAPYUIEHHBIX YePHOOJIbX0BbIX 00710T ['opoaHoe
mwiomaas 910 ra B Cnacckom paitone Pa3anckoii od1acTu.

As an example of the use of modeling in the PC MIKE

in the design process, consider

The project of flooding (secondary waterlogging)
the area of disturbed black marshes Gorodnoe
of area 910 hectares in Spassky district, Ryazan region.
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COBpEMEHHOE COCTOSIHME PA3JIUUYHBIX YYACTKOB TOP(PSHOTO MecTopoxkaeHus [ opogHoe

The modern condition of various sections area of peat deposit Gorodnoe

i__! y4acToKk nnaHupyemMoro o6BoAHEHUS
o
L

—

] y4acTok O6BOAHEHHbI B pe3ynbTaTe AesTe/bHOCTU 606poB

L..] y4acTok He 3aTparvBaemblit 0O6BOAHEHUEM

[—1 The section is planned for flooding
[ The section will not be flooded
F—1 The section is flooded as a result of the activities of beavers
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OnHoii M3 OCHOBHBIX MNMP00JieM, BOSHHUKIINX YK€ HA CTaAuM O00pad0TKM MaTepHAJIOB HMH)KEHEPHO-
THAPOMETEOPOJIOTHYECKNX HM3bICKAHUI, CTAJI0 ONpeneeHue INIyOMH W yPOBHeill BOAbI HA MECTOPOKACHUM IPH
NMPOXOKICHUN BECEHHHUX IOJIOBOAUI pPa3ju4Hoil olecnedyeHHOCcTH. [locuMTaTrh 3TH IIaBHbIE NMOKA3aTeJW IPH
00BOTHEHUHU TEPPUTOPHH METOAAMH THAPABIMKH OTKPBITEIX I0TOKOB, NPHMEHseMBbIMH, HAIPHMED, NPH pacuérax
JII/IMaHHOFO OPOIIIeHHH U T.J. ObLIO HeB03M0 HO np c ehy}omnM NPUYHHAM:

DOK/ICH ﬂnMeJm cTa 04l ) 00JIE ,l,ll e Iepenaabl B OTMETKaX 0 mo 4.0 meTp B;
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Jlist MmogenupoBanus npuMeneH nporpammusbiil komiuiekc MIKE FLOOD, yuuTsiBaromiuii 5Tu 0COOEHHOCTH.
The PC MIKE FLOQOD, taking into account these features, is applied for modeling.

B kauectBe HCXOOHBIX TAHHBIX IJIA MMOCTPOCHUA MOACIN UCIIOJIB3YIOTCA THAPOJIOTHICCKUC U BOI[HOGaJ'IaHCOBBIe
pacdeTsl ¥ [udpoBasi MOJEIh MECTHOCTH.
Hydrological calculations and water balance calculations and digital terrain model are used as initial data for model
construction.

anponornquKaﬂ CxeMa pacupeaejicHus MOBEPXHOCTHOI'O CTOKa
Hydrological scheme of surface runoff distribution

VenmoBHEBIE 0603HAYEHHS:
PACHETHBIH CTBOD H €ro HoMep
rpaHuna BoA0CO0pHOI IomE M
TPAHMIA YHACTKA
HANPABICHHE MOBEPXHOCTHOTO CTOKA K IPAHHIIAM Y4ACTKA

p/c 1] crBOp ans onpegencHua DOKOBOH NPHTOMHOCTH K YHACTKY

ANLINE
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OCHOBHBIMH TNPUHIMNAMH TIPOSKTUPOBAaHWS KOMIUIEKCA THAPOTEXHHUYECKHX COOPYKCHHHA CTalu:
MEPEKPHITHE OCYIIUTEIBHON CHCTEMBI TOP(POMECTOPOXKACHHS TIyXHMH TepeMblukaMu, HO 0€3 yCTpolcTBa
BOJIOCITYCKOB PETYISITOPOB, U MepepacipeesicHre MOBEPXHOCTHOTO U IPEHAKHOTO CTOKA KaK ¢ BHEIIHEH, TaK U
C BHYTPEHHEW BOAOCOOPHOH MJIOMAAM TIO TEPPUTOPUU MECTOPOXKICHUS C MOMOIIBIO YCTPONCTBA 3€MIISTHBIX
MEePEeMBIYEK Ha OCHOBHBIX BaJlOBBIX M MarucTpajdbHOM KaHamax. [[isi momydeHuss MakCUMalbHO BO3MOXKHOMN
TIOIIaAu OOBOIHEHUS! MECTOPOKIICHHS, BBIMOJHEHO KOMITBIOTEPHOE MOJICIHPOBAHKE 3aTOIUICHUS TEPPUTOPUN
BOJIaMHM BECEHHETO MoJIoBonbs 5%, 25% u 95% obecmeuennoctu. [lo pesynasraram ompeneneHbl OMacHbIC B
MIOKapPHOM OTHOIIEHUHM YYaCTKH MECTOPOXKACHHS, Ha KOTOPhle HEOOXOAUMa MMojada JAOMOIHUTEIBHBIX 00bEMOB
BOJbI, KaK B IEPHOJ BECEHHETO IIOJOBOMABS, TaK M B JIETHE-OCCHHIOIO MEXEHb, T.6. B TEUYCHHHU BCETO
noxapoomnacaoro nepuona (C IV mo X wmecsipr). s omnpeaeiaeHus ONTHMAIbHOIO IJIAHOBO-BBICOTHOIO
MOJIOKEHUS THAPOTEXHUYECKUX COOPYXEHUH, B mporpaMMHoM komruiekce MIKE 21, BemonHeHO umciieHHOE
MOJICITUPOBAHHUE TPOXOXKICHHSI BECEHHEro TOJOBOAbS M JIETHE-OCEHHEr0o MEXXEHHOTO CTOKa IO TEePPUTOPUHU
MECTOPOXACHUS I pacu€THBIX obecrieueHHocTel. [lomyueHsl TIyOMHBI M YPOBHH 3aTOIJICHHSI B TUHAMHUKE C
ampess Mo OKTIO0Pb.

The basic principles of design of complex hydraulic structures are: the overlap of the drainage system by deaf
jumpers, but without the device of the floodgates of regulators, and redistribution of surface and drainage flow
with both external and internal catchment area on the territory of the peat deposit with the help of the device
jumpers on major gross and trunk channels. In order to obtain the maximum possible area of the deposit flooding,
a computer simulation of the territory flooding with spring flood waters of 5%, 25% and 95% availability was
performed. The results identified fire hazard areas of the deposit, which required the filing of additional volumes
of water during spring flood and summer-autumn low-water period - during the fire season, (on IV to X months).
For to determine the optimal planned-high-altitude position of hydraulic structures, in the program complex
MIKE 21, made numerical simulation of the passage of spring flood and summer-autumn runoff on the territory
of the field for the estimated availability. The obtained results - the depth and levels of flooding in the dynamics
from April to October.
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I'nyOuHbI HAa TeppuTOprM TOPGOMECTOPOKIACHHUS IPHU MPOXO0KICHUH MMABOIKA

The depth on the territory of deposit during the flood season
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00eCITeYeHHOCTH )

The depth 17.06.2017 (end of floods 5% availability)
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YPOBHI/I Ha TEPPUTOPUHA Topq)OMe(:TOpO)KlleHI/Iﬂ pu MPOXOKACHUM MMaBOAKa
The levels on the territory of deposit during the flood season
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VYposuu Ha 20.06.2017 r. (okoH4YaHKE TIOJOBOABS, 5%

00€eCTIeueHHOCTh )

Levels 20.06.2017 (end of floods 5% availability)
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YpoBHHM HA TePPUTOPHH TOP(POMECTOPOKACHUSA MPH MPOXOKICHUH MaBOAKA 95%
00ecre4eHHOCTH /10 MMPOBEACHUSI MEPONIPUATHS (BOCTOYHBIN Y4aCTOK 00BOTHEHMS)
The levels on the territory of deposit (Eastern part) during the flood season 95% availability
before
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Cxema IMOXKAapOOIIaCHOTO Y4YaCTKa TOp(bHHOI‘O MCCTOPOKACHUA FOpOIlHOG
Scheme of the fire hazardous area of peat deposit Gorodnoe




Cxema pasMCIICHUA ITCPEMBIYUCK HAa BOCTOYHOM Y4aCTKE TOp(I)SIHOI‘O MCCTOPOKACHUA
Scheme of placing jumpers on the Eastern section of the peat deposit
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ILi1aH nepemMbIYKH ¢ paspe3amu A-A, b-b

Plan jumper with cuts A-A, B-B

Mnan nepemutiku M1100
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[m]
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YpPOBHHM HA TEPPUTOPHH TOP(POMECTOPOXKACHUSA NMPH MPOXOKIECHNH MaBoAKAa 95%
00eCIeYeHHOCTH I0CJIe POBEACHUS MEPONPUATHA (BOCTOYHBIA YUYACTOK 00BOIHCHHUS)
The levels on the territory of deposit (Eastern part) during the flood season 95%o availability
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Pesynbrarel pacuera BogHOTO OaiaHca MOCe MPOBEACHHUS MEPOTPUATUN (CTPOUTETHCTBO MEPEMBIYCK)
The results of the calculation of the water balance after the event (construction of deaf jumpers)

Pe3ynbTaTbl pacueTos BogHOro 6anaHca Ha OCHOBE YMCNEHHOTO MoAenMpoBaHua o6sogHaemoro maccusa (P 95%)

Ta6nuu,a “I51 YuacToK B eCTeCTBEHHOM COCTOSIHUM (NepemMblUKM OTCYTCTBYHOT)

Anpenb Mai ioHb Wionb Asryct CeHTAbpPb OKTA6pb

Mputok c Bogoc6opHoii nnowaan Il AIeIN{e=1 504298.81 1222288.21 1301594.82 1306183.50 1306212.50 1306243.06 1306351.78

Motepu Ha ucnapeHue (ocagkn  Wzlelfe]lel-sA Il
MUHYC UcnapeHue) precipitation

KoppeKuys ypoBHs 80ab! \C’Zf::;';‘;e' 8844.20 20944.70 21639.14 21823.95 21846.19 21855.60 21860.76
O6uwii oTTok c Tepputopun  RORIELT 43034043  1010067.40 104364932  1033509.20  1029959.27 1028307.10  1027495.20

-82802.58 -233165.52 -279584.64 -294498.24 -298099.41 -299791.56 -300717.35

Hydrol
MoTepu Ha GuabTpaLMIo in‘;“t':’at‘;i‘r’] 2008.33 3678.36 3678.36 3678.36 3678.36 3678.36 3678.36
y‘-IaCTOK nocne npoBeAeHNA MeponpUATUIA MO 06BOAHEHUIO
Anpenb MNioHb Mionb Asryct CeHTAbpPb OKTA6pb

"p"m"n;zz:::”"w Inflow sources 501759,23 1222569,05 1301655,34 1306183,5 1306212,52 1306243,64 1306351,78

L GG ERT E TN (T DU Hydrology net
MUHYC UcnapeHue) precipitation

KoppeKLys ypoBHa Bogb! \C’Z::zt'li‘;e' 8727.15 20806.64 21500.44 21684.24 21706.49 21715.90 21721.06
06w Mii OTTOK C TeppUTOpPUU C: Total inflow 427149.69 1006267.17 1037053.13 1025752.87 1021947.44 1020213.37 1019395.54

Hydrology
infiltration

-83336.69 -237108.52 -286102.66 -302114.87 -305971.57 -307746.17 -308677.30

MoTtepu Ha punbTpaumio 1999.79 3675.62 3675.62 3675.62 3675.62 3675.62 3675.62

Ananus PE3YILTATOB MMOKA3bIBACT, YTO 00BEMBI 3aICPIKUBACMOI'0 CTOKA HA Y4aCTKEC B PC3YJIbTATC
IPOBENEHHST MEPOIIPUATUI B ocTpo3acyuusbiii rox (P 95%) cocrasmsror 8099,7 m3.

The analysis of the results shows that the volume of the delayed runoff at the site as a result of
activities in the dry year (p 95%) is 8099.7 m3.
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Cxema pa3menieHusi 1aM0 Ha BOCTOYHOM YaCTH y4ACTKA (AJbTEPHATUBHbIN BAPHUAHT)

The scheme of placement of dams on the Eastern part of the site (alternative)




YpoBHHM HA TEPPUTOPHH TOP(POMECTOPOKACHUSA MPH NMPOXOKICHNH aBoaAKa 95%
00eCIe4eHHOCTH 10 POBEACHUSI MePONPUATHS (AJIbTEPHATUBHBIM BAPUAHT)
The levels on the territory of deposit during the flood season 95% availability

(alternative) - before

[ml MzResuliView3
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YpoBHHM Ha TEPPUTOPHH TOP(POMECTOPOKACHUSA MPH MPOXOKICHUH aBOAKA 95%
00eCIe4eHHOCTH MOocJIe MPOBeIeHUsI MePONIPUATHS (2JIbTEPHATUBHBIA BAPHAHT)
The levels on the territory of deposit during the flood season 95% availability
(alternative) - after

Surface elevation [m]
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AHAJIU3 MOJIyYeHHBIX Pe3yJbTATOB MO3BOJIsSIET C1eJaTh CJIeAylle BbIBOABI:
- 3aTONJIEHHE BOCTOYHOI0 YYAaCTKA (Y€PHOO0JIbXOBDIN Jiec) OyleT rapaHTUPOBAHHO 3ATOIJIEHO
naxe B octposacynniuBblii rox (P 95%) Ha Bech BererauoHHbIN HEPHO;
- B MHOTOBOAHBIN 1oj (P 5%) neHTpaJibHbIA Y4aCTOK IOCJ/Ie IPOXO0KICHHS 0J0BOAbS
0CTaeTCs CYXHM 110 PEKOMEHAAUU COTPYIHUKOB 3alI0BEeIHUKA :

The analysis of the obtained results allows to draw the following canclusions:
- flooding of the Eastern section (black alder forest) will be guaranteed to be flooded everin
the dry year (p 95%) for the entire growing season;
- in the high-water year (P.5%) the Central section after the flood remains dry.onthe
recommendation of the workers of reserve
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HUcnoas3oBanue IIK MIKE FLLOOD B npoeKTHUPOBAHUH TO3BOJISIET
paccMaTpuBaTh MHOKECTBO BAPUAHTOB MPOEKTHBIX PelleHUl P MUHUMAJIbHBIX
BPEMEHHbIX 3aTParax, a TAKKe UCKJIIOYUTH TPYI0eMKHE CJI0KHbIE THAPOJIOrHYeCKHue
U THAPABJIUYECKHE PACYEThI, y4€CTh MHOKECTBO KPUTEPUEB, KOTOPbIe HEBO3MOXKHO
pPaccMOTpeTh NPHU pacyeTrax BPyYHYIO

The use of Mike FLOOD PC in the design allows to consider a variety
of design solutions at minimum time, as well as to eliminate time-consuming
complex hydrological and hydraulic calculations, to take into account many criteria
that can not be considered in the calculations manually
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Cnacu0o0 3a BHUMaHUE
Thank you for your attention
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