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USING ARCMAP AND SWMM SOFTWARE
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Continuous urban development forces people to effective city drainage. For many years,
{lie main function of stormwater drainage system was to discharge rain sewage to the receiver
i soon as possible. Nowadays this task is still the most important for local water and
\aslewater companies, but should be also reflected on many issues related with sewerage
operation. There are known numerous entirely solved problems e.g. drainage system’s
hydraulic overloading, receiver pollution caused by substances munoff from catchments,
monitoring system by sewerage modeling. Computer models allows, even at the designing
lage, to evaluate the selection of individual solutions and to estimate the operation of the
Whole drainage system. Simulations on prepared models provide many information which
L0uld be used in further modernization of the sewerage and to improve ts work.

The aim of this study was to develop a convenient modeling method for stormwater
(ralnage using ArcMap and SWMM programs which could help in model development
process. The object of the research was a part of the Gleboka St. catchment of stormwater
system located in Lublin with the Bystrzyca river as an receiver. First stage of model building
fiocess was based on data prepared in GIS system. ArcMap software was used to prepare
uilchment area description and separate groups of subcatchments (e.g. roofs, greeneries,
(liferent roads surfaces etc.) which was the longest running stage in modeling processes. It was
flocessary o establish an additional procedure in order to prepare relevant model's data using
AteMap scripts. The inp.PINS application was required to export prepared data from GIS
wllwire to SWMM and also to ensure proper integration of data. Last stage of model

(lovelopment process was the supplementation of missing data concerning stormwater sewerage
Ayalom made in SWMM. The submitted methodology could be significant in case of stormwater
Irnlnage modeling because of faster and easier catchment description and possibility of using a
[ o seripts allowing the automation of the individual stages. Important is also ability to export
i bickground prepared in ArcMap to the SWMM software which facilitates to quick
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0JI0MOCTAY OL10B, — v

yikers i sanisoBici CTid BO 3 OJCPRAHATN depur. Mera nasix JocaKell Tloponok i me 19 Raceneiiny nyHKTiB palloRy SHAXOMATECA Ha Geperax Bepenyi ao

HQTCHA OTTHMATAX YNOB CHITBHOTO SHCIIKOTACHHA HIKETh  SSOBNICHH POY nlh +a Bizcra vk 0.5 kv Bix el Tlocrifoko mpoGieMoro imei paiy ¢ 3a0pYHCHHA
i MTHITH] XaPAKTEPHCTHKH. L. Bepeupii TOMHCIOBHMH A KOMYHATbHHMH crokamn.TopoousKiit paifon Takok €

3 OJiepKanHAM jepiTiB, 140 MAIOTL MAKCHN

Tl Aociizkens Oy npwitHATi HACTYTIHI YMOBH: MoOle/TbHi PO3UHHH CTIHIN M0

arpapiiny, TOMY Y BOAI PIHOK MOKYTb MICTHTICh rIeBHi KOHIICHTpAIL]i TECTHIIIAIB, OCKITbHdH

> i NaOH - DTy - p 5

onneipatio NiSO4 ~0,01- .5 Mo/, KOHIEHTPELLE NaOH - 15 wom/, TeAERARY cydacHe cUILGbKe TOCTOAPCTRO Hewoxme Gcs i pukopicraiis. Lpoke BAKOPACTAEA
60-80 °C. semanma pH-8-13, Tpmaicrs o6poi-4-20 xb. SamkOB! womerpatl HCTHIDAiB TpH 06pOG CEACAKOTOGTIONECHKINX YTih € OCHOBHIM LITXOM HAINOPACHIA
72 HKENIO BITBHATATH THTPOMCTPIIHO. usomn ckra 0cay BisHASATH i 1 dpuct ~ fioro y Boxoifi .

B BI3HAYATHCA 32 FOTOMOTOI0 BIOPUIA y CyYacHoMy CiﬂbeKOMy rocnoﬂapmi ¥ p“( .WKOPHC'NB)’CI'BCH fIH3BK0 2 i HioHiB

JIPOH-2. Marsii XapakrTepHCTKi TpOAKTi
MarHITOMETpa. Tonn Takax cronyk. Y 2014 poui Ha Tepiropii JIsBiBcekol ofinacri Gyno 3actoconaro 83 T

K KIS AOCTDRCHS, TOMITHI MATHITHI BIACTHBOCT] 041 MPORTAC incelvpugis Ta akapugia, 282 T dynriuuiais, 40 T nporpyiosasis, 704 7 repitos, 671

2 Nt | . . . s .
CNiBBIHOMIEHHAX KOMTIOHEHTIB BHXLHOTO PO3HHHY K={Fe™ NI =20 1. Tl necikania, .5 T poneripuzis, 15 1 Giompenaparis. Jluie nopipusHO HEAABHO MOACTEO
3pO3yMi0 peanbiy HeGeaIleky, AK0I0 € HATMIPHC BUKOPHCTAHHA necrmpizia. [TotpamisotH

Ta npam‘moro nagenns U N0

\arHiTHi BACTHBOCTI JyKe He3HATHI . . '
WA POCIHHM, B TPYHT i BOROMM, MeCTHII KOHUCHTPYIOTECA KIBINH opraiaMaMi |

5 BULUEHHS 0caTy BT CTiuHOT BOZM HE MAIOTh 0
lHKOpHCT anHA ocaly Ta cnpome il Y ‘

wais. Berano riopyIyloTh piBHOBAry B TPHPOZHHX EKOCHCTCMAX. Mo NAHOraX KUBTEHHA BOHH

pehHs OKCHIB, rigpokcuti | OKCHTIZIPOKC
ACTHBOCTI MaiOTh 0Cai, 0 onepxani mph K= (ALN
o yrwmaui ikensBMicamx CTIMININ B

y BHTAZKY YTBO ! e .
fIePEXO/IATS B OPrai3 JOZMHH, HIOPyIIyIOwH H0ro KUTTEIATBHICT, BHKAMKAIOWH TOCTPI

MaKCHMATHE MArHITHI B - s
OTpYEHHA Ta XPOHiHH] 3aXBOIOBAIA. Bararo NECTHITAAIS, HasiTh Gy/1ysH MAIOTOKCHYHIMH,

qHoM, BCTAHOBIEHO, 1O fanmit MeT . : ] ¥ X
MaloTh KAHIIEPOTEHHI | MyTareHH! BIACTHBOCTI. Tlecrmuman - omiH i3 HaifreOesnedHimIX

JIOCATTH 3HIDKEHAA KOHICHTH Il ."

OTAMATHHIX T1apaverpax MpOILecy 7103B07AE

CaMo OficpaTH IPOTIYKT, IO € OHIN 3 (pakTopiB 3aGpy/IHEHHA HABKOIHIIHLOTO CEPE/IOBHILA. 3a nammvn FOHECKO, necrin B
aTak )

erarip y posaii Ha 99%, . . ' e
saransHoMy 0Bcwi 3aGpymaerna Giocdepn JeMi 3afiMaloTh BOCBMEMICHE TICHA TaKHX

e QT pesopim, sk Haonpoxykrk, [AP, docdar, Mikepatbiii 00PHBa, BaXKi METATH, OKHCH
EKO 0TI if CTAH PRUKTL BEPENIILA {0Ty, Cipke, ByrTemwlo. [HTEHCHBHE BHKOPHCTaHAS TICTHIM/B ~ CYTPOBOKYETECA
1110, Xouxo, O.T. Ui OM. CroKam Japy HCHHAM XiMiHIMH edoBiHaMY 06 eKTiB JIOBKIA = TPYHTIB, BOJH TOBEPXHEBHX Ta
Nlz3eMHHX BOMOHMAIL, aTMOCepHOTO OBITPS, 2 TAKOK CUIBCHKOROCTIOIAPCBKOT CHPOBHHH |

Hatiosans il yHiBepcaTeT «JTuainceka nonirextika’, YAPIIS
{Ap4OBIX NPOTYKTiB, 0 MOKE HETATHBHO NO3HAHTHCA HA 310p0B T HaCe/ICHHS.

‘ pilﬂ(o‘o omﬂol{q}m“ € Bepe [HILA 63(75“" “0" MUHI X.Opoplani ﬂ{l’ TECTHIHIN - XﬂOpnOxiﬂHi 6”0” pmix BY! ,']eBOHHiB (M’]’)’ Ta
0/I0BHOIO i ' X C‘ T,

ail Y (726 ) Bi,IIUMO o ‘Iepe’! fop(\}l(l‘l‘m}l}’ "poxoll““l I\!MIM“ b L fpa¢llllﬂ ll CKWIOPIDIMOI CKCaH), Cromyku JUEHOBOTO pﬂﬂy (Nmﬂx}]op),
p OHY KM°). y €] I

kil poyziase Oaceitit pik banrificekoro i Yopn

0Ha MI0YHHAETBCA 3 [pkepen Ha CXHTAX mpﬁucmm |

; oro Mopli, I Wiidparmx kapGoHosi KiicioT (nponai) Ta i, BMicT xtopopramiuayX mecTauis y
BOAO/IA,
pirokolo JleicTpa B
SlpopiBchKOMY pailowi i Briaza€ B
Ha repimopi paiioiy Bepetuiit mpiiiae |

JipHX (Haii0Bma - . Cononka). ¥ fomii Bepemii ¢ ronat 50 pulion .

JOfli pernavenTyeTbes  JlepKaBHIMH CAHITAHHMH NPABATAMH i Hopmavu [ICanlTiH
8.12.3.4-000-2001. Beranonnero raxi TJIK xnopopraianunx necraupnis: ravia-l XIIT -
0102 wr/nse, remraxiop- 0.001 wr/me, 44" ~JUIE - 0.002 wr/oe, 4,4 JUUT - 0.002 sr/me’,
A 0JUIT ~ 0,002 wr/ne BigGupamsaransii mpobi Bomw mo Tesii piaxi Bepemimg y

Jlwicrep 3a 1,5 KM H i sax 1 ML 8
§ npitok- 10 mpaniy (ol Aoni

fijcerermx myrax: M. Topoiok, owr. JlioGib Bemkiii, C. Tepuaxis. BinGip nposozused y

mwiomeio 1300 ra. ‘ g ety R QORI
Y\ni, cepruni Ta AHcTONazi Micau y 3-7iposi ckasii Gyrai. [locaiipKeHHA pOBOTITHCH
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BOJIONOCTAYAHHA TA BOJOBIIBEAEHHA

Ta30XpOMATOrpad i METOT0M Ha xpomatorpadi Agilent Technologies 6890N. omiuniln

cramgaprom cayrysas JIC3Y 042.66-97 i3 atectoBaimi SHATCHHAM: rawia- X = 002

r/oa?, remaxop- 0.020 wr/ow?, 44JUIE - 0.050 /o, 44-JUT - 0.100 werfon, 445"

JUIT -0.100 arfexs’,

3pasok XpOMATOrpaMH HaBEJIEHO Ha PHC 1.

it Jawwsix C:\HPCPEM\L \DATA\1082011\PROBA_00.0
3panok XON

[fla1s Butue . 14.08.2014  11.27.53
Merag c6opa fawweix; C:\HPCHEM\L\METODS\FID.M
Moron obpabonon  : C:\HACHEM\\METODS\FID.M
Jiocneswse winenewis < 1408 A4 11:4001/
(U3MEnEN NOCHE JDMPY3KA)
FID2 D, (14082014\PROBA 00.0)
pA

250000

Piic.] 3pasoK XpOMATOrPaMH BOTH I3 CTAHIpTHENH 3pasKaMH TCCTHLHAB: 1-y-TXIT, 2+
- JUIE, 4 - JUUA, 5 - JUT.

Pesynsrans, oepkaii nic7ia MPOBC/ICHHA ananisis, mpeacrannen y Tabmnul |
IpoGax Gy BHsBIEH] He3HadHi JATHIIKOB] KITSKOCT] XTOpOpraHiSHIX HeCTHIBIIN,

Buict xiopoprasisi necriuiis y p. Bepeunuisa 2014 pik
Buict necrampia, Mr/me

Taz | Temacop | 44U | 44U
TXIT
1. w. Toponox | 0.0018 0.00011 | 0.00018 | 0.00016
% ou. JhioBims | 0.0022 000013 | 000022 | 0.00012

Besmnuit
3; ¢ Tepmaxin | 00026 | 0.00017 000024 | 0.00024

e | Micue
oG | BiaGopy
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Anani3 fannx mokasye, wo cepeauid Bict y sogi rawma-TXL cknanae 0.0022
mr/mv* (11% sig [JIK), remraxaopy- 0.00014 mr/m* (13.7% sin [/IK), 4,4"-JUIE - 0.00022
wr/as’ (11% sin TJIK), 4,4-I110 - 0.00017 ar/me® (8.7% sig T/IK), 4,4"-JU1T - 000027
wr/me* (13.7% sia [JIK).

Y uinomy BMICT 3aIHIIKOBX KifbKocTell MeCTHIUAZB y BOAI € 3HAYHO HIDKYHM Bl
BCTAHOBICHHX HOPM,

¥ npoGax Bomw, Bigi6paikx y TPEOX TOWKaX 3 piku Bepempng BusBieHi HesHauHi
SATHIIKOBI KIBKOCTI XJIOPOPraHi4HHX NECTHIpNB. SATHIIKOBI KUBKOCT XOPOpTAHITHHX

miecTHILHAiB He mepesrmyiors [JIK.

CYIIIHHA 3ATBHOI0 KYTOPOCY 3 METOIO 1i0r0 BHKOPHCTAHHA
AK KOATYJIAHTY

H.A.Iiopa, acucrent, JLILKingsepa, k.18, fon., BM Aramaniok.

Hatjjoranshuit yuisepenrer «/TsiBcbka moAirexuikay, u.JIsBin

Ha ooy 3 eTanip BOROOHHIICHAS SK KOAryNFHT YACTO BHKOPHCTOBYHOTH 3aishhit

kynopoc (FeSO; 7H;0). Bii Mae nepesarw Hax TpamMIifHHM KOGrylaHToM, AKHM €

Antowiiito cymsdar (AI(SOy)s), a nij 4ac BamHAHO-COA0BOMO MOM AKIICHHI BOTH € Maibke
HE3AMIRHHM PEareHTOM,

Hegoikom BHKOPHCTAHHS 37{3HOTO KyNopocy € HeoOXiAHicTh peTe/lbHOTD A03yBarHs,
Wpke 10T MOPYMEHHA NMPA3BOJATE [0 MpOCKAKYBaHHA jfowip 3amia B 09MMmCHY BOAY.
(knazuicTs J03yBaHKA 3aN13H0T0 KYTIOPOCY TONATAE B TOMY, IO BIH € AyKe FirPOCKONIYHAM
* WBKAKO BOMPac BOAY 3 TIOBITPA | IETKO KOMKYETBCS, & TAKOK OKHCTIOETBCS, TOMY CTaE
IICOTHOPUHHM 3a AKICHHM, KiThKICHHM i TpaHyToMeTpHMHIM ckiazoM. ToMy BaXTHBOI
Uraieto MATOTORKH 3ATI3HOTO KYTIOPOCY 3 METOI BHKOPHCTAHHS fl0r0 Sk KOAryIHTa €
(yuiHH, ke 3a0e3newTs CTany BOAOTICTS, @ HATHTS | CKAL, i 3ePHACTICTS IBOTO PEareHTy
| Uate 3an0pyKoko yCTilIHOTO NPOTiKAHKA IPOLIECY BONO0NHIICHEA,

3 MeT010 3HeRO/IHEHHA 3ATI3HOTO KyTIOPOCY, AKii MOXKE BHKOPHCTOBYBATHCb TAKOXK i B
I ray3sX MPOMHCNOBOCTI i roCTIOfAPCTBA, HAMM MPOTIORYETHCA hinbTpaniitrit Meton
(yIinnA, BJOMHH CBOIMH TepeBaraMH Hal KIACHIHHMHA CTIOCOGAMH 3HEBOXHEHHA
Juicneperinx. marepianis. Ileif cnoci6 nepex6asae mpogiisTpoByBaNHA TEIUIOBOTO areHTy
Wl crationaphuii 1wap 3ePHACIOTO MaTepiary B HANpAMKy mepdopopana pemiTka -
Mitepian.
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