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Agriculture before land improvement



"Pasture" on a bog




Meliorative complex of Belarus -3020 MELIORATIVE
AGRICULTURAL OBJECTS (MAO) distributed on 2.9 millions ha

l Over system: a national economy

Meliorative network:

Systems with bilaterial regulation of a
water mode -752,9 252,6 thousand
hectares
Including with the guaranteed water
source - 174 thousand hectares
Polder systems - 252,6 thousand
hectares
Open meliorative network
thousand km
The closed network - 956,7 thousand
km
Dams - 4,5 thousand km
Hydraulic engineering constructions
- 136272 units
Polder pump stations
- 464 units
Ponds and water basins
- 1137 units

-161,2

l Over system: the nature

S
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Reclaimed lands:

The reclaimed farmlands- 2,9
million ha

Drained by an open network - 1,2
million ha

-Drained by closed (pipes)
drainage- 2,2 million ha

Peat soil - 0,9 million ha

Mineral soils- 2 million ha

\ 4

S

Agricultural
vegetation :

1,6 million hectares -
haymakings and
pastures

1,3 million hectares - an
arable land

ﬁ

- Straight lines and feedback of conditions variables of
processes dynamics of water thermal, chemical, and
nutritious modes




LIFE CYCLE OF MELIORATIVE AGRICULTURAL OBJECTS (MAO) AND ITS STAGES IN THE
PROGRAM “PRESERVATION AND USE OF THE RECLAIMED LANDS OF BELARUS 2016-2021“

CREATION of MAO Using of MAO Reconstruction Liquidation of
of MAO MAO

10 th ,ha 2,9 min, ha 179.0 th,ha(462th-neded)

Building of Exploitation of Reconstruction of Liquidation of
reclamation system reclamation system reclamation system reclamation system
(3500 - 6000 $/ha) (25-35 $/ha) (from 1200-2000 $/ha
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icul P | (50-1000 $/ha) according current (58.6 th. ha)
agricultural areas water regime
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[7IABHAA 3A4AYA MEJINOPATUBHOU OTPAC/IN :MEPEXOA OT TEXHUYECKMN
PABOTOCIOCOBHbIX K 3KOHOMMUYECKU 3ODPEKTUBHBIM CUCTEMAM
IMEPEXO/ C BAJIOBbIX TOKA3ATE/IEW HA 3KOHOMMWYECKMUE MPWU BOCCTAHOB/IEHUN U NCNO/Ib30BaHNU

MENNOPUPOBAHHbLIX 3€MEJ1b HEO6XO,£I,MMO OCyLLEeCTBNATb B C/TOXKHDbIX YCNOBUAX: a)

6onbLnxX rmom,ap,el‘/i N YAENDBHbIX 3aTPAT HAa ME/TIMOPATUBHbIE MepOI'IpVIFlTMFI,6) OrpaHUYEHHDbIX MHBECTMLI,VII\;I,B)
He6J'IaFOI'IpVIFITHOI'O ANA CeNbCKOro X035IMCTBA COOTHOLLEHUA LeH.

3AZIAYA UCC/IEJOBAHUM: PASPABOTKA MATEPMA/bHBIX M MUHOOPMALIMOHHBIX TEXHOMOTUM,

OGECHE‘IMB&I-OI.IJ,MX Ha Me/IMOPUPOBaHHbIX CeNbCKOXO3AUCTBEHHbIX 06beKTax:
MaKCMmym aAoxoaos,
MUHUMYM 3aTparT,
MUHUMYM HEratTMuBHOro BJiIMaAHUA Ha OKPYXKaloLWylo cpeay.

KOHLEITYAJIbHBIE INMoAxo4Abl K AOCTUMEHUIO:

-CUCTeMHbIV NOAX0A- PaCCMOTPEHUA B KauecTBe ONTUMMU3UPYEMOI CUCTEMbI MEIMOPATUBHOIO cX 06beKTa (MCXO)

-NMepexop ¢ MaKpoO- HA MUKPOYPOBEHDb

-Nepexopn OT HOPMATUBHO TUNU3UPOBAHHDbIX PELUEHUN K MHOFOBapUaHTHbIM pacyeTam Ha OCHOBE KOMMNbIOTEPHbIX
CUCTEM NOAAEPKKU NPUHATUA pelueHua 6a3npyomxca Ha ONTUMU3ALUMOHHO-MMUTALUOHHDbIX 3KOHOMMUKO-
MaTeMaTUUYEeCKUX MOAENAX C pacnpeaenieHHbIMU NapameTpamMmm, ageKBaTHO OnNUcbiBaloWMUxX GuU3nKy npoueccos
OCYLUUTENbHOrOo AeUCcTBUA ana obecneveHusa “TouHou menmnopaummn”-ocywecTBNeHUA UCKNOUYUTENIbHO PeaibHO
060CHOBaHHbIX Me/IMOPATUBHDbIX MEPONPUATUNA C AeUCTBUTENIbHO HE0BXoAUMbIMUM NapameTpamm

-UHPopmaumoHHOe obecneuyeHne NPUHATUA PELUEHUN C pacnpeaeneHHbIMU NapamMmeTpamm Ha OCHOBE MOHUTOPUHTa

napameTpoB U NepeMeHHbIX COCTOAHUA, ANArHOCTUKU, KOHKPETHOTO 06beKTa U ero 31eMeHTOB ,B TOM YMUCAE C
ucnonb3osBaHuem A3, c aBTOMaTU3MPOBaHHbIM XpaHEHUEM U UCNO/Ib30BAaHMEM AaHHbIX KOTOPbIX B pea/in30BaHHOM Ha
OCHOBE reopenALUOHHON KOHUenuuu npocTpaHCTBEHHO-BpeMeHHOU MHPOPMaLMOHHONU cucteme, basupylowenca Ha
MHTEerpMpoBaHHOM ucnonbsosaHum r'MC mn b/Al.

-AAanTuBHbIE CTPaTerMm npucnocobieHuns cenbxos3 UCNO/b30BaHUA K CK1a4blBalOLLLEMYCA BOAHOMY PeXXUMy a TaKKe
OCYLLEeCTB/IeHUA MeIMopPaLUK.

- ONTMMM3aumMa BUAA U UHTEHCUBHOCTU CE€/1IbXO3UCMNO/Ib30BaHUA MeIMOPUPOBaAHHbIX 3eMe/ib Ha OCHOBE HaAeXHbIX
MHOro¢paKkTopHbIX MYNbTUN/IMKAaTUBHbIX MOoaenei ypoxkaes



Designing of reconstruction of meliorative
agricultural objects on the basis of economic-

ecological optimisation

CryyaiHble BXOfHble NPUPOAHbIE
MeTeO-T1aPOornyeckve Bo3nencTBus

N3meHsioLLmecs BXOAHbIE
3KOHOMMWYECKME BO3AENCTBUSA
(LeHbl, Hanoru, KpeanTbl)
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MenuopupoBaHHbIN CEeNIbCKOXO03ANCTBEHHbIU 00beKkT( MCXO)
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Information system of spatial-temporal monitoring for

estimation,forecast and decision making on reclamated river watershed

OUTPUT FORMATS FOR TABULAR-GRAPHIC REPORTS

Automatic system of the decision making dataware on result of monitoring

DATABASE of observed processes temporary rows (in ground,
atmosphere, hydrosphere, agricultural vegetation, economy and etc)
with aggregating in time

GEOINFORMATIONAL SYSTEM: thematic layers of spatial-distributed
data parameters of system (structure, topology, attributive parameters of
reclamated watershed) with aggregating in space on different principles:

- on administrative-economic:

> — €| Area [ g Agro- | Field of the
4 Hour Daily Decade Month Seasonal Year — & ---p| |Country rea Region enterprise crop rotation
data —p data —» data —» data —» data [ data —P data o o . bi I hed:
tables e tables tables tables tables e - on type of the ambience: water ambience of watershed:
4 [~ [~ AN ™ [ ™ ™ Basin of sea . Reclamatin, Main Separate
8 j) % 7’) s 7 5 j’) Y ? N 9 Y 7 (lake) (@] River - system £l channel [€ dI;ain
AN} AN} S SO ~.-0 SO ~.--0

Forecast of
functioning

y() =Rzt N.a,u.g, 1)

Estimation of state

[YOpt (t) ~ Yexist (t)] 2 — min

Models of reclamated watershed

Decision making
extrd(y,S, &+, U)
Y (1) = F(Z(t), NS, U(1), &, 1)
f(x(t),z(t),S,r) <=0

Landscape optimization : Optimization of crop

Optimization of the g G

rotation, productivity,
level to intensities of the
agricultural use

- % of areas under agriculture and
others lands
- % of watershed reclamation

volumes, intensities and
sequences to reclamating
systems reconstructions

structure, parameters,
managements on reclamating
system when designing and
reconstruction

operations of spatial data aggregating

——»  operations of data aggregating at time (aver., max, min, dispersion, CV, CS, summing up); >
--o---=J%  unaric and n-aric operations on tables without change the format (the algebraic transformations, averaging, interpolation, smoothing, summing up);
————— »  shaping the data structures in processing models format (time cuts, time row (rows));

NN

operations of report making




CTpyKTypa MHTErPUPOBaHHOM MHPOPMALIMOHHOM CUCTEMbBI MENMOPATUBHOMN
oTpacnn-MHMOPMaLIMOHHOrO 0b6ecneyYeHns NPUHATUS PELLIEHMIA NO
MenopaLmm N CenbCKOX03IMCTBEHHOMY UCMNONb30BaHMIO 3EMENb

Cuctema 'ocygapCTBEHHOTO y4eTa MenMopaTUBHbLIX CUCTEM U oTAenNbHO ctoawmx 'TC

NHdopmaumnoHHasa nogcucrema
NHdpopmaumnoHHaga obecneyeHuns 6usHec-npoueccos NMMC.
nogcucTema CoOCTodaHuA I_IJ'IaHVIpOBaHI/Ie M ocyLlecTtBrneHne pa60T l/lHd)OpmaLl,MOHHaFI
MEenMopaTMBHbIX 06BHEKTOB no akcnnyataummn (PEMOHT, yxoga, nogcuctema
B reHepanmn3oBaHHbIX ynpasrieHne BOOHbIM PEXUMOM), pe3ynbTaToB
nokasartensax o CTPOUTENbLCTBO N PEKOHCTPYKLNSA Z N3bICKaHWN NS
NaHMPOBAHUSA N KOHTPOSS MeNMopaTUBHbLIX CUCTEM, KOHTPOSIb NX MHOPMALIMOHHOTO
MeSIMopaTUBHbIX BbIMOSTHEHUSA N TEXHNUYECKOrO0 COCTOSIHUS obecnevyeHus
MGpOI‘IpVIFlTI/If/] Ha ypOBHE MeﬂVIOpaTVIBHOVI ceTun Nno exerogHbim NnpPoeKTnpoBaHUA
obnacren n pecnybnuku obcnenoBaHUsIM M MHBEHTapU3aUusm,
MOHWUTOPWUHI BOOHOIO peXxuma rnonemn

]

KHura nctopun nonewu:
dukcaumns GusHec-npoLeccos B
pacTeHUeBOACTBE U NHdopmaumnoHHas
onepaTuBHbBIA MOHUTOPUHT noacucTemMa MOHUTOPUHIa basa
COCTOSIHMS 3eMErb U | napameTpoB Mo4yB Mo arporngpomeTeo
CeSbX03pacTUTESNTIbHOCTU B Typam MOYBEHHbIX U pPOJSIOrn4ecKmnx
nepwvog seretaumm ons arpoXUMmnYeCcKnx AaHHbIX
ONTMMU3aLNN U KOHTPONSA obcrnenoBaHum
3P PEKTUBHOCTH
CEeNbX031CNonbL30BaHNSA




Komnnekc nporpaMmMHbIX CPeACcTB NOAAEPKKUA NPUHATUS PELLIEHUI NO
Menuopaunn N cenbCKOXO3ANCTBEHHOMY MUCMOMNb30BaHUIO 3EMETTb,
6a3npyowmxca Ha MogenNnMpPoBaHMn 1 NHAOOPMAaLMOHHOM

obecneyeHnn Ha ocHoBe TAIC n B[]

MNC — mopgenu
NOBEPXHOCTHOIO CTOKa

Y

NIK21

Mopgenb ¢ pacnpegeneHHbIMm
napameTpamu nporHo3a YI'B n YBK

Chennel info

shp 'MC npunoxexue

dhopmMupoBaHve BekTopa
[OaHHbIX MO OCYLUMTESIbHOM

(ypaBHeHusi CeH-BeHaHa, ByccuHecka) |-

—>
aBTOMaTU4ecKoe BblAerieHne MeCTOMOMNOXEHMS
3anaguH, Tpacc NOBEPXHOCTHOFO CTOKa, BOAOCGOPOB U
pacyeT ux napameTpoB A
"
b6, 99
Q

Monte Carlo

Simulation
noa6op 3akoHOB
pacnpegeneHus

XpaHunuwe GEO3
pacLlIMpPEeHHbIN pyHKUMOHanN
POPMUPOBaHNSA PasnUYHbIX

BapUaHTOB CTPYKTYP AaHHbIX U X

ananuaa
(Co7)

crny4arHbIX BEMUYUH 1
reHepauusi

Y

CTOXaCTU4ecKknx
BpeMeHHbIX pAaoB

SEBA

Y

XML

Light GEO2

Ba3a gaHHbIX
BPEMEHHbIX
psaoB
GEO2
GEO2#

NPOCTPAHCTBEHHbIE
napameTpei

ceTn ana mogenu ocyLlueHus,

OTpUCoBKa MNPOAOIbHBIX
npocpunen kaHanos n Apyrux
TIMHEWHbBIX COOPYXXEHUN

Field Info
/SFP\ FMC npunoxeHne
IN—"—] dopmMupoBaHMsa MaTpULib

napameTpoB nonsa Ansa
MOgenu ocyLieHus

e

NINOPATUBHDbI

ncrem

I'ncC

XpaHeHue

¢

]

AaHHbIX

NMPoCTpaHCTBEHHO
pacnpegerieHHbIX

VRL DRENAJ

NPOeKTUpOBaHue
MenMopaTUBHOM ceTn
Ha MIIocKocTn

» YTunutbel kK TNC

YTunutel k B

View graph
padmka BpeMeHHbIX psaoB
AHanuTnyeckme oTyeThbl:
cTatTucTuka, 06ecneyeHHoCTb,
VHTEepnonauns

excell

Y

GIS MELIO Gosushet

6a3a gaHHbIX rocyveTta
MeJIMopaTuUBHbLIX CUCTEM U OTAESIbHO
pacnonoXXeHHbIX COOPY>KEHW,
o6crnenoBaHusi, UHBEHTapu3auum

Cosmos Info VRL
6a3a gaHHbIX KOCMOCHUMKOB

Max money
onTuMmusauunsa
CcenbXo3ncnosibaoBaHusa
3emMersib

KHura ucropumn nonen

ceBoobGoOpoTa arponpeanpuaTia |
KOHTPOJ1b U VIH(*)OpMaLI,VIOHHoe obecneyeHne
onTnMmnsaunmn seminenosrib3oBaHuA

Shp Edit
Light Bepcus GIS




Complex of software of support of decision-making on land
Improvement and agricultural use of the earths which are based on
modelling and information support on the basis of T'MC and a DB

GIS Models of Sorfiers Flow
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XpaHunuuie
GEO3
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Forecasting of ugw |,

shp
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Spatial parameters
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5
S
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Chennel info
NpPOAObHbI e npodmnu KaHanos

Cshp>

GIS

ForSpatialData

-l

/V

Field Info

VRL DRENAJ

Utilits for

x>
SEEA Database GEO?2
: omr> | for monitoring
Light GEO2 === = time series
Utilits for db [«
o & \
View graph
Graphics of time | »| excel
series

/

GIS

Cosmos Info VRL
Data base of satellits image

o

Storybook of
agricultural field

n GIS

Data base of hidro
reclamation systems

Decision making System
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*# yRLah Yiewer v.4 - [New Experiment]

VRLab program for ground water modeling
Results of numerical experiments K¢ =10 m/d,W = 10 mm/d
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The program of generation of stochastic input effects
by a method of Monte-Karlo for drainage modeling

2 E DO aHWe HTe-Kapno 10| x|
haFin Cnpaeka
War 1. Farp¥sMTh BXOAHBIE AaHHBIE. [(War 2. PaccuyMTaTbh BEPOATHOCTE BOSHMEKHOBEHMA HYMEBDBIX AaHHBLIX.
O3 CEChrf i e e Racs [BepoaTHOCTE BOSHHMKHOBEHHA HYNEBBIX AaHHBIX
Mo, BxoAHbIE AGHHBIE: CyTouYHbe aTHOochepHBE OCaaKH
uMcnofHecan AHBaAPbL thespans HMapT anpens rak MO H S uMcnofHecaln AHEBaAPbL cdespans HMapT anpenb Mak =
6.40 070 0.00 0.00 0.00 0.30 L3 0.44 036 026 044 0.e2
z 0,00 3.00 5,10 .00 1.50 1.70 z 0.36 0.4z .34 0.6z 0.58 1
3 270 0.00 0.20 0.00 0.00 0.00 el 0.24 038 0.38 0.E 0.66
4 5.80 0.z0 0.00 0.00 0.00 3,70 4 0.3 0.34 0.38 0.6 n.65 |
5 .30 0.20 9.50 0.00 0.o0 0.00 5 0.34 [n ] 044 0.64 0.7z
=) 5.10 960 o0.o00 o0.o00 0.00 0.00 & 0.4 0.4 0.57 0.52 0.6 [
7 o7a 1.60 0.00 0.00 .00 1260 7 0.46 032 054 066 06
=) F.40 0.00 o.o0 o.o0 0.oo0 +.50 ] 0.36 0.35 0.55 0.54 0,45 [
9 1270 0.00 0.00 0.00 0.00 1.80 =] 0.42 ake =} 0.4 0.5 0.56
« 10 0,40 0.00 | 0.40 0,00 .00 D'D_El;l ] 1m0 n = Ial TFE 045 s nsa _'_I
FOCCHYHTATE I HcnopTt B Excel I
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GIS- expansion Channel-info for ground water modeling
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GIS- expansion VRL DRENAJ

for drainage designing on the plan
-Distances between drains on the right and at the left sides of collector- Edr, m
- Lengths of drains on the right and at the left sides of collector-Ldr, m
- Corners between drains and a collector on the right and at the left sides of collector
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A collector and drains automatically designing on the plan in SHP file
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DEM and channel network on upper Jaselda
river catchment
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Watersheads
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PaccuutaHHble N0 maTpuue penbeda rpuabl rugporpadpuruueckux
XapaKTepUCTUK MeIMOPATUBHOIO 06beKTa ANA NPUHATUA
pelueHnii No ero peKOHCTPYKUUn Ha obbeKTe «[ opuseL»

[puAa HanpaBaeHUA

CTOKa Mpna akkymynaumm LLein-dainn
CTOKa BEPOATHbIX PyCe
dopMmmpoBaHms

NOBEPXHOCTHOIO CTOKa



Pycna noBepXHOCTHOIO CTOKa 1 6ECCTOYHbIE MOHUXKEHUS
paccuntaHHble B ['MC no maTtpuue penbeda ob6bekT “Nukapeu”




TpexmepHaa moaenb penbeda mennopaTMBHOro obveKTa
paccuntaHHaa B T'MC no undpposoun moaenu penbeda c
6eccToUHbIMM NOHUKEHUAMMU U NYTAMM CTOKA ANA
NPOEKTUPOBAHUA PEKOHCTPVKLIUMU
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XapakTepucTUKKU 3anaguH Ha MenMopaTuBHOM 00 bLeKTe

«opuseu»
Binsiaue Binsanaue gI)LH;;BIf:MeHHoe
Hcxonnslil | cymiecTBy- | CyIIECTBY-
penbed FOLLIAX FOIIX glclﬁgz];y;omnx
KaHaJIOB HaCBITIeH
KaHaJIOB

OO611ee KOJTMYECTBO 3aMKHYTHIX TOHWKEHUH, HIT. 340 341 709 714
OO6m1ast TUToIIa b 3aMKHYTBHIX TOHM)KCHH, KB. M 423307 296284 518295 329226
MaxkcuMabHas TIOMalb OTAEIBHOTO 3aMKHYTOTO
TTOHFOKCHHUS, KB. M 27817 27817 57256 27817
MuHnMabHas II0MIAIh OTIEIEHOTO 3aMKHYTOTO
TTOHFOKCHHUS, KB. M 1 1 1 1
Cpennsist Iiomaab 3aMKHYTHIX IIOHMKEHUH, KB. M 1245 869 731 461
MakcumasbHas ITyOMHA 3aMKHYTBIX TTOHKCHU, M 2.36 1.59 2.36 1.59
CpenHsis r1yOrHA 3aMKHYTBIX TOHWKCHHA, M 0.19 0.16 0.11 0.09
OO6uMii 00beM 3aMKHYTBIX TOHWKEHUH, Ky0. M 114267 63511 166281 76931
MakcumasbHbIH 00BEM OTIEIHHOTO 3aMKHYTOTO
HOHIDKEHMSI, Ky0. M 24013 14178 28536 14178
Cpennuit 00beM 3aMKHYTBIX TOHMKEHUH, Ky0. M 336 186 235 108
O6m1as miomaab Bo1ocOOPOB 3aMKHYTHIX
TTOHIDKEHUH, KB. M 5138656 4151886 5206438 4307647
MaxkcuMabHas TIomaab BOA0cOopa 3aMKHYTHIX
TIOHIDKEHUH, KB. M 243297 243297 243297 243297
Cpenssist I0Maas BoI0cO0pa 3aMKHYTHIX
MOHIDKCHHH, KB, M 15114 12176 7343 6033
MaxkcumanbHbIH epenaa BEICOT BogocOopa
3aMKHYTBIX IOHWKECHUH, M 21.46 14.11 18.99 15.37
CpenHuii nepenaja BEICOT BOJOCOOPA 3aMKHYTBIX
MOHVDKEHHH, M 5.13 4.67 3.54 3.24




PACHIET TNOBEPAFIOCTHOIO CTOXA T10O YPABFIERVIIO
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Database GEO2 for monitoring time series
(Window for entrance of Points of measurements)
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Database GEO2 for monitoring time series
(Window for entrance of Kinds of measurements)
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Database GEO2Database for storage and data processing

of long-term monitoring
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Database of time series
graphic mode
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Time series of air Temperature
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Time series of Precepitation
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Concentrations of the major ions Iin water,

mg/|

lons Narev Yaselda MAC
Ca?* 48.9 62.7 180
Mg?* 5.1 6.1 40
K* 0.9 1.4 50
Na* 2.9 4.7 120
NH,* 0.9 0.6 5.0
HCO, 153 127.8 500
SO, 5.8 10.4 100
Cl- 9.4 8.5 300
NO, 6.7 9.7 45
PO, 0.18 0.2 0.2
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CeJIbCKOXO3AMCTBEHHOIo UCMONIb30BaHUA 3eMeflb, OLLeHKU U KOHTpons 3p(heKTUBHOCTU UX
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30HUPOBaHWA, a TaKKe NPUBLIAKN U peHTabenbHOCTU NO NOAAM
ceBoobopoTa;

— obecneyeHns aBTOMaTU3MPOBaHHOM anddepeHumaumm
YPOXaMHOCTN MO HEOCYLLEHHbBIM U MEIMOPUMPOBAHHBIM 3EMAAM,
[0 1 Nocne NpoBeAeHNA PEKOHCTPYKLMU N PEMOHTOB
MeMOoPaTUBHbIX CUCTEM C NogpasfeneHnem no Buaam u
MHTEHCMBHOCTM Ce/IbXO3MCMOIb30BaHMA, TUNAM NOYB U T.4,.;
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Zoning of Ground water levels and depths of peat on the catchment
river Jaselda on the fields of collective farm “Juravlinoe”("Crane”)
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Zoning of Ground water levels and depths of peat on the catchment
river Jaselda on the fields of collective farm “Juravlinoe”

At tedat (#3999 b
-

Vadata @ 1:10000).5ha
s

L

St from WAL weadia il
zoo

50~
204
407 - 00
Got - Boo

507 - 1000
At o ata
Lot 50000 e 2

i B A0O0. bar
Pasnuy.snp

= Soek.ahs

FEE e e pon she

Fruct pmp

GO wamopn cwsmwi Sho
SRS wanadyes ¥rE.ann
Aaton yiSya)sho

—

Bow moaves GRS

Floyaz (ae_aepx i 12000

bbb
-

S ste
==
frokme_s_ ik
reakne_z_arranp
;Q\Nw/re #10000 00 sh A
raodne_z.she
Ptz s

-

Focnuyteera.ana

IS S S S S S S S R S R S S A S S S A A

it (e ) s

sho

A o it 1 9
-

=

o Vodotaki i 1:10000) sk
A

Ll

L BO0 00 e 3

RigmEOO00. st A

#oom uy.bar

&P Speshn

@

Frud b o

GO wmmopn cwa v sho
-

GF S waradues Vo8

RalanyiEya)snn
[S—]

Hos waun GRS

Floya 2 (e _asps e 12000
At ban s
-

Gl s
=]
szakne_z_ taha
trokne_z_erranp
7\-;« 410800000 sk
saabne_x shp
Aoz she

-

Fook uy? 98 Ta b o

IR RS S S S S S S R S S S S S S S A A A




Zoning of introduced doses NPK on fields of collective farm “Juravlinoe”
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Zoning of incomes on "Crane" fields
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Program ShpEdit- Light version GIS for management of the automated book of
history of fields of the agroenterprise
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3-dimencional dependence Crop of grasses on hay
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Sliding average crops of grasses on hayon reclamatea
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Time series of Grasses yield
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Time series of maize yield
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Decision-making Geoattached in GIS the cartographical basis of fields with the attributive
data of all of 278 agroenterprises of the Brest area -information support on optimum
agricultural land use as the basis of exact agriculture
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anMep NCNOJ1b30BaHNA OaHHbIX TOCy4eTa AnA KJ'IaCCI/Iq)I/IKaLI,I/II/I MeJTINOoPAaTUBHbIX
cuctem rno 6anaHcoBON CTOMMOCTM:

banaHcoBasi CTOMMOCTb MEeNMOpPaTUBHBLIX CUCTEM

2078729 TbiC. pyb. - 93911893 ThIC. PY6
93911893 TbIC. pY6. - 185745057 ThIC. PY6
Bl 369411386 Thic. py6. - 461244550 Thic. py6

—T -
benoe donomo

Lyrauckas
18 napmcyesd
Anenpobckas

; Hbrs-borda

Buimb = Typbs

_ Bemixurckoe don0mo

Bepxugs  bpazunka

1:300 000

Kapra naneuarana 19.10.2017

Kapra
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Cucrema NocygapcTBEHHOrO y4YeTa MefiIMOpaTtuBHLIX CUCTEM U OTAENLHO
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Bbinonuutb BXxoA

CeepgeHns y4eTHol i 3anucu
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PanoHHbLIN akKayHT
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PanoHHbLIN YPOBEHbL

** PaMoHHbIH YPOBEHb

Macnopta | Beaomoctu
Peunyknii paiioH
War 3.
War 1. CoHopMUpOBaTL XE nacnopr:
BBB.II.HTE roa NacnopTH3alHH DC‘_—{LI.IMTB.I'IbHaH, QCYWHTENEHO-YENIHRHHWTE NEHSA CHCTEMS
2m a Dpocu‘reanaq, CYWHTENEHD-OPOCHTENEHSA CHCTEMA
MO pOTEXHMYECK.DE COOPYKEHHUE
tocT
War 2.
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PENHODATUEHER CHCTERAX
DCl_-lLIJHTBJ'IbHaﬂ, OCYWHTENBEHO-YENIHKHWTENBHAA CHCTEMa w
DDDCHTBJ'IbHaﬂ, OpPOCHTEABHO-YENIKHWTENEHAA CHCTEMS w
MapoTEsHUMYECKOE COOPYHEHHE w Moot o

[Mocne KoppeKkTHOro Bxoaa NossBUTCA OKHO PaulOHHOIO YPOBHS C
Bknagkamu «llacnopta» n «Begomoctun»
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TEXHHUECKUH HACHOPT Ne 1371

PHAPHFTENBHIECRGIT COOFyiReitny

Haummenonague coopyxenus  Tpvba~peryvasrop HIPe 2,5-2x3

{NorpHoe HARMEHOBANIE 1 0o mdy)

HapnmenoBanHe MCIHOPATHBHOH CHOTCME] 18-11 naprese3a

MEEROBFHCTREHHEIS CUVIHRTCILHBIC, OCVIHHTCILHO-YRIISHKUHHTCILHBES
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©uman KXIT "Con. benopyeoua™

{HAEMEHOBRIIT ODTRHFFISIIN
TapMeHOBAHNG TORRIORATONE MCITHOPATHBRHBIN CHOTCOM, Ha 3CMIEIX KOTOROIC PDACIIGAOIKCH

Dumman KXII "Cos. benopvecHs”
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YPOXAU-MPUBbINb

Ypoxan YpoxainHocTb, $/ra

max NnpuobbInm

max ypoxas

.
»

3aTpaTbl Ha hakTop



TEXHONOrMn QUArHOCTUKKU, MPOMbIBKWU, OYUCTKU OPEHAXHO-KONNEKTOPHON CETU
NOBBLIWAKT 3PPEKTUBHOCTb 3IKCMNMYATALUU U PEKOHCTPYKLIUXA MENTMOPATUBHbIX

CUCTEM
AUWArHOCTUYECKOE OBCIIENOBAHUE y
KONNEKTOPHOW CETU o6ecneunsaet o60cHOBaHue YXORHBIE PABOTDI HA ﬂPHA?KHOVI CETH

BUAOB U 06bLemoB pabor

YcTtpoitctBo O[1-100 npeaHa3Ha4YeHO ANA OYUCTKI e
YCTbEBOW 4acTW OT 3aUNI€HWUA U KOPHEWN pacTeHun, =
OLIEHKM COCTOSIHUA KOMnneKkTopa no Tpacce v onpeneneH
KayecTBa paboT nocne NPoOMbIE

NMouckoBoe ycTponcteo MY-2 no3BonseT 0GHapyXuTtb ¢
NOBEPXHOCTU 3eMNIN MeCcTa 3aKyNnoOpPKU KONNeKTOpHOo-
APeHaXHon ceTn 6e3 U3NULWHUX 3eMNAHbIX paboT

YCTAHOBKA YINK-30 npegHa3zHayeHa Ans npoMbIBKU YCTHEBOM
YyacTu Konnekropa.

CtoumocTb paboT No CpaBHEHMIO C CYLIECTBYIOLWEH TEXHONOrMen
CHWXaeTtca B 5 pa3

KOMIJIEKC CPEACTB ANATHOCTUKHM KCAO-160
No3BONSAET B peXXMme pearbHOro BpeMeHu

KOHTpOJNInpoBaTb BHYyTPeHHee COCTOsAHUEe 3aKpPbITbIX
APEeHaXHbIX CUCTEM

NMPOMbIBKA KONNEKTOPHOW CETHU

KOMMNEKCHOE NPUMEHEHMUE YCTPOMUCTB
HAMPABNAIOLWENO U AnNA 3AE0OPA BObl
. »»CHMXXaeT CTOMMOCTb NPOMbIBKU Ha 38%

HAMNPABNAIOLWEE YCTPOUCTBO npeaHasHa4yeHo Ans noaayu

HanmoOpHOro pykaBa ApeHOﬂpOMbIBO‘-IHOﬁ MaLWlUHbI B NOJTIOCTb
KOoJJieKTopa

MANKAA MNIMOTUHA npeaHa3Ha4yeHa Ans NOAHATUA YPOBH %
BOAbI B KaHane npu He3HauyMTenbHOW rnyobnHe BOoAOTOK



OBGC/IEAOBAHUE SAKPbLITOIO APEHAKA
lprmepbl 06HaPYKEHHDbIX HENCMPABHOCTEN

O6cnepoBaHUe 3aKpPbITOro O6HapyeHHoe Henpasu/ibHoe O6HapyXeHHOe CMeLLeHne

ApeHaxa yepes wypd COEANHEHNE KoNNeKTopa ¢ APEHaXHbIX TPY6OK
ApeHoii 86




PESV/IBTATBIFOBC/IEAOBAHNASSARPBITONON APERAMA
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BbiaBNeHHOe 3aunsieHue KoNNeKTopa BcaeacTeBme cmeLleHus TpVGOK

CmelyeHue TpyboK




OuarHocTnko-nonckoBoe obopyaoBaHue ons
obHapyxeHusa gedekros N'MMC KCO-160Y

. _—
,\;O\LI; ;g_—

1 — mogynb Agna ocmoTpa
noaBoAHbIX arniemeHToB [ TC
2 — Bnok ynpaeneHnd

ObopynoBaHue no3sonsaeT

MUHUMU3UPOBATL 3aTpaThbl Ha
obcrnenoBaHue NoABOAHBIX N UHbIX
TPYAHOAOOCTYMHbLIX 3N1EMEHTOB
rMAPOTEXHUYECKUX COOpYKEeHUN. B
akcnnyaTtauuu Haxoautca 2200
LLUN030B-perynatopos, 480 HAaCOCHbIX
ctaHuuin, 22400 Tpyb-perynatopos

MNOBLICUTb KQ4€CTBO MPOEKTOB U
CHWU3UTb 3aTpaTbl HA PEMOHTHbIE
paboThl.

OKOHOMUYECKUI 3(PdeKT cocTaBuUT
1050 mrH.pyO©.



HoBble TEXHUYECKMNE PELLEHNS YCTPONCTBA APEHAXXHON CETU, KOHCTPYKLNN COOPYXXEHUI U3
NOJSIMMEPHbIX MaTepuanos, TEXHONOrMK, Npubopbl 1 NpUCNocobNeHnsa Ans aKCnyaTaunoHHbIX
paboT obecneyaT CHMIKEHME 3aTpaT: Ha PEKOHCTPYKUMIO 175TbIC. ra — Ha 62 Mnpa.py6.

Ha 3KCrJlyaTauMoHHble paboTbl 2,9 MNH. ra- Ha 12,3 Mnpa. B roa

KOHCprKLI,I/II/I coopy>|<eH|/||71 N3 NMNOJIMMEPHbIX MaTepnasioB.

» cebecmoumocms 8 1,5-2 pasa Huxe,
* 3KOHOMUST mpydo3ampam rpu ycmaHoeKke - 8 2-5 pa3 3a cyem Masio2o 8eca U y8eriu4eHUsi CpoKa criy0bl

pyo.



PaspabomaHa cucmema co30aHusi U KOMOGUHUPOBAHHO20 UCIMOJIb308aHUsI CEHOKOCHO-
nacmb6uwHbIX mpasocmoes, no3eoJissrouwasi NoJIHocmbio obecnedyums nompebHOCMb
JXU8OMHo80Ocmea 8 8bICOKOKa4yecmeeHHbIX mpassiHbix Kopmax. OHa moxem 6bImb
peanu3soeaHa Ha 2,1 MsIH.2a y1y4UWeHHbIX CeHOKOocoe U nacmbéuw,, 8 m.4y. Ha 1,6 MnH.2a
MeJsluopupoBaHHbIX, C IKOHOMUYECKUM 3gpbghekmom 95 MIIH.$.

BnepBble B cTpaHe co34aH Hay4HO-
NPOM3BOACTBEHHbIN NOSIUIOH NO NPOU3BOACTBY
cynepanuTbl 6060BbIX U 3NaKOBbIX MHOMONETHUX

TpaB 6eropycckoun cenekumu.

BkntoyaeT: cneumann3npoBaHHbI ceBOOOOPOT;
pa3paboTaHbl 1 yCOBEPLLUEHCTBOBaHbLI HAy4HO-
00OCHOBaHHbIE TEXHONOIMN BO3AENbIBaHMS
MHOFOJIETHMX TPaB Ha CEMEHa, PaiOHUPOBAHHbIX
copToB 6enopycckon cenekumm;
COBPEMEHHYIO TEXHONOIMMYECKYH JIMHUIO MO
OYNCTKE U AopaboTke CEMSH 40 BbICOKUX
penpoayKUMi, YTO NO3BOJSIMIIO NPOM3BECTU B
TeyeHune 2011-2015 rr. okono 100 TOHH ceMsH
CynepanuTbl MHOFONMETHMX TpaB, B TOM Yncne
50 T 6060BbIX BUAOB N 3aKPbITb NOTPEBHOCTL
B CYNepanuTe MHOIONETHUX TpaB HE TOSMbKO
CEBEPO-BOCTOUHbIN PErMoH pecnyonuku,

HO K pecnyonuky




Point of monitoring on Prujany Stationary
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Conceptual scheme of causal-consequential connections of
decisionmaking model components
and criteria of its effectiveness

Choice of
problem
generality level

Model
formalization

Information security
of a model

Realization of a model

Choice of variant

nformatio
Number and struc- nstructure I ™Entering actions Number of imitated alternate
Level of a ture of simulated and gt L variants of a system (experiment
system subsystems volume Realization scheduling
alternatives Noncontrollable algorithm and|
generality » [ Number a_md struc- « parameters of a computing Searching of a Pareto set - |
Task ture of simulated 5 system (N) system type optimum systems
structure SN - —
iteri processes (x (1) NN iti Choice of a principle of
Criteria (F) = A Initial data (Z (t,)) — decisi kp by b
nd limitations Type and detail of || A7 e Relallzathlon struec(ilusrlggrp?aclggégggti?qré a
< A A .
(f) of a system f“”;?égg;%gi'}k")” of System structure engt solution (FAS), installation of a
Controlled preferences system
Size of a simulated parameters (P) IL\/IA?Sde of a_convolutign ofa one
system (space - criteria gang and searchin
bosimdari(eéJ (B) Contrf}(a)cuons of the compro'ra\nése between al
t 'S

‘//’// ~-
N i ) ) . .
Expenditures on Ex_pendltur_e son Expenditures on Exactitude of Exactitude of Exactitude of a
o information o o . . . o
formalization security realization formalization information security realization
Expenditures on the prognosis j . . . .
[ of system variant operation Exactitude of prognosis of system variant operation

{ Exactitude of decisionmaking for want of }

{ Expenditures on decisionmaking ]' problem generality given level

: - stages of decisionmaking; l:| - components of decisionmaking model; :} - criteria of model effectiveness; ——» - causal-consequential
connections between model components; - » - causal-consequential connections causing values of criteria on expenditures; =~ -----—-—----- » - causal-consequential connections

causing values of criteria on decisionmaking exactitude;



Multifactorial multiplicative 2-dimencional
dependence of crop of grasses on hay

MH. Tpasbi = -61,1535+0,8917*x+2,9796*y-0,0012*x*x-0,0037*x*y-0,0148*y*y
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Basic thematic GIS layers on the reclamated catchment
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Change of economic efficiency of cultivation of grasses on
hayon on years

Mpu6bInb, co TBYIOLWAA MaTOXUAAHMIO YpOXXas MHO HUX TpaB Ha ABY-2, $/ra
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Hierarchical levels of the purposes by
optimization of river catchment

Social level

Maximization of
existance length of
mankind as species

Maximization of life
quality (integral on the
whole population)

—) =

REGULATION OF FACTORS OF LIFE
MAINTENANCE MANKIND:
MATERIAL:

- spaces for dwelling

- satisfy need of organism (food, water, air)

- home

- conditions of external environment: mechanical,
thermodynamic, chemical, biological (viruses, bacterias
and etc.)

- social-cultural (spiritual, emotional and etc.)
- cognitions

/\

"Internal" purposes of
the creating system

"External" purposes of
the creating system

Economy-
ecological level

7~ < 7
N ’
/ ~ 7
7 S ’
7 A N 7
4 ~ /
> A »
Maximum of profits Minimum of Maximum of positive and minimum
from production of expenseses of negative influences on the
factor lifes integral (resources external environment: nature,
on time of existance and other life technical systems, people:
and with the whole factors) a) under the normal mode of usages;

occupied by space
system in natural (Be
COBBIX, energy) or
universal croumoct
HBIX units

max T, .

max D];E R.

max per%e\ctmg a

system by the end of
LE

integral on
space and on
all stages of
system life
cycle

min (UU,

u
1L, K, U3, 1
K, 1JT)

b) at damages

(criterion and restriction on variable
system conditions (water, chemical,
heat, biological

etc. modes of ground, atmosphere,
hydrosphere, biosphere, influencing
upon people))

max external environment protection
min damage at damages

min worsenning an external
ambience by the end of system
lifetime

Functional level

Criterion and restriction on variable subsystem conditions and hereinafter - their

elements

Technical level

v

Restrictions on system parameters and hereinafter - their elements
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Sliding average Crops Oof grasses on hay on reclamated
peet soll
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CnporHo3npoBaHHas AenpecCMoOHHaA KpuBast
YI'B Ha 3agaHHbIN MOMEHT BpeMeH#U
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ba3a gaHHbIx kocmocHUMKOB Cosmosinfo VRL Ha 6a3e MapServer tepputopum benapycu ans

peanun3aunn KOHTpPOIA, rocyyeta n UHBeHTapu3aunm MenimopaTtuBHbIX CUCTEM

D 0= H kb locdatioteiten &5

Flpenr Dot Wk K0T Jererga

Flaeca Mip Contral N VR ETw
Elpatoas Rototz) & : CRTI_NORAC STV
FILANDSAT T Fexeu gt N ::LT:"J"
FIORTEO_MOSAIC_ETd Bowwie ~ Eh

BILYS IT e

& 7O e ocatactig ey o

Pe3ynbTaT NOWCKa CHUMKOB NO 3anpocy K
HECKONLKUM CNOAM

3¢+ 0=

[ Lanee LANDRAT T2

L

naTE THANL AL

I-WAR-11 gxyon

] 1AM govan
b TATEA comam
4 EMAT-IL comnn

BRMATIL cormn

v T Y Garns

STECSATEONIGEAT ey WTIM Y Gees

s

=

TOITSINNNITEAON0 puguy, PRI cos
’ OIIGI4080] paawan SOJUNAT  cowam
3

CITINCA0M0  poscmam, U9WJUL-2Y cowam
SUNNORACOD! o 15-JUL-Y.  goman

Ie ZT5ANE0NA0M0 popgy $5JULL.  coess
1T ITSBAGON2IRA0000 ek (AUGIL soracs
iz JRATET comaz
01 owwae TTATGIL camus
oo (250011 cnvmass
moaoas, 11510411 comam
! o 1ESIA10 goens
ceazcy TSER-10 gopsn
) s W-OCT-1! somum

) wwmey S0OOCT- comnr

Zaywr: GRTHO_BIOSAIC YA

ENIOY OFEN DATE  DPWELOAD
| MEN-35.50 UL %30 seemm 21JCL-9 susgs

Lovwr Y18 EIM

Iy OFEN DAYR  DOWKRLCAD

A TSI IATAMEILEL e smnmen— A5
- 0

oY 3 T SE—



KpuBble 06ecneyeHHOCTU MaKCUMalbHbIX MOAYEN
CTOKa Ha OCYLIEHHOM U HeOCYLIEeHHOM BOA0COopax

max MOAYyJb croxka M, j/c¢/km2
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TaXenbl CENbCKOXO3AUCTBEHHbIN TPy
naxaps Ha Bonax Ha 3ab0SI04EHHbIX 3eMIISAX




