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Gilan Province

Optimizing waste flows in Gilan Province requires a regional approach due to the
spatial distribution of population, variations in waste generation, and the uneven
distribution of waste-processing capacities. This study aims to develop a linear
programming model for allocating municipal solid waste from the selected counties
to three regional hubs—central, eastern, and western—with the objective of
minimizing the total weighted transportation distance. Each county was assigned to
a single hub, while constraints related to complete waste allocation and processing
capacity were incorporated into the model. The model was solved using LINGO
software, and sensitivity analysis was conducted to assess the robustness of the
results to changes in waste composition and facility capacities. The results showed
that, of the total daily waste generation of 1,516.9 tons, the central hub received
889.65 tons (58.6%), the eastern hub received 359.5 tons (23.7%), and the western
hub received 267.75 tons (17.6%). The allocated waste included 986 tons of
compostable waste, 303.38 tons of reject waste, and 227.54 tons of recyclable
materials per day. The objective function value, representing the total weighted
transportation distance, was 26,417.35 ton-kilometers per day. The capacity and
sensitivity analyses indicated that the type and spatial distribution of processing
capacities, in addition to their overall magnitude, are important determinants of
network performance. The proposed three-hub structure can therefore provide a
suitable framework for regional municipal solid waste management planning in
Gilan Province.
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1- Decision Variables



St (5 ol b yesie (nl S50 Jlo)l )8 lailaie 5ilS 4 jlade 4z 5 (635 50 (55 @ b Sl Gl el
el byl (sl polie cp e 8L JLis & Jae a5
Xij 139d o0 o y8 p) Syg0 i Joo pranal juile
Gy 53 O sladbaie S50 01l e 5 il Jsl ailowy l5ee
JERYY &b e
Bad b ipgi cpl )0 S (ESTas b PBlas) Ao | J mplem oo a5 Sl (6 )Lre caums il Bos &l
ool (Jiig e slrasie pals glixe au ml ol 0,5 Blas awspy Blas 4 b yuo plod gy (wlowy
ol il e )0 Slowy J&ig o> (F39 Cdluw ggamme (g5l JBlas (Jow Ban

Min Z = Zdl" xl-j
j€l

1€l
NCWH A COW IR PUWRRCVER WL SW SR PURIIN PV ESCONY I SN I SO S A WY AN IRPLY
Tbegsguxo @
Cudgdome £g5 A Jdw el Ked cole, sl arass o b oS wee slacosgaze o Owlgd ey sgase
13,10 9429 gl
5S4l Gl e 58 53 Sudgs Aoy JS 45 WS oo e Cudgazne (l ihilowny omoli Cguza @
pls am ol et 72 5l (Il )l silony ggomme 500 O )le 4 ailed (Bl ilony g2 9 998 Jlo)l b ()58
sl ol T 355 Silony IS Ll Tado 0l lagygils
il pamass sladhie 3SThe 5l (S b Gl el o ady wlewy S
Z x,-]- = Wi Viel
Jj€l
ébw)lc)b u])“s_m}u@bsad.w u)fdu:vddu.]}: d.:l.o.m.: f@d&fdwwosmw‘
Sles
I sl aslinadly Cusgasme (il 0 gl QT GilwdawgeS Cod b 5l bl eils o o 8L 0 (wlewwy
ST I g 1y ey (cre a5l s algl g g Als (g0gume o b ilucingeS &.JLAM[)
WS el QT CawganS Cod b 5l Lo 35 10 o 4 aldl pias ‘511 Ailoy Slade
z ax; < Cfomp vje]J
iel
asd 8 a0 Son ) Gleieds udel iloww jlawe o Ve aSUl s dazgi b rg il cud b Codguxo @

1- Objective Function
2- Constraints



41 S e dilownny pumas (g jlwddaty Sl (b 3 4ol y Jue

WS o Bl (g5lwaigs 0l 0 ) Gladlie 35 0,0 50 S, (Bl Eudyb ad ] sl sads
98 i o gl Sudib sl wls 5 e e Al arass S8 ) Wlewy jlade
ZﬂxijSC;:"c V]E]
iel
ol 48,5 HlaS 3500 b St 59wl 5 CewgreS Sl (Jlol Slowy piolie 139y (ke juf Codguo @

ol

xi]-ZO Vi,j,jE]
‘S\JJJJ._A 9 u’_i))..d )._Ja.J )l .bLo_.....u Jla..u‘ QSLQQL)’ Ls‘)‘" om—lwom J.)OLM as AJGA U"‘MJ wdjm u.)‘

Joe gy @
Slomay Larads a9l et polate g 009 (S (s yaelin 98 5] gl cnl 50 alianeys Jow
0 o g gslmonly VA s oS 8l a0 cilomsy oo gldibaie 35110 4y (LS bl (gloybins s
=39 Sl goomme (§3lw PBlos (Joas Baa s (Y VF zlallae 5 7l JTOFY (e g ool jeuis)
Gozly Cd b cailoy w4 bgye slacudgasme (Jos (g 50 g Sl wilony 55 Jox
el oud 418,515 50 el (slopiie 39 (Al g (Shgwall) slaaxly Sod b (gilucngeS

STre g bagbw el Jolgd m ple (Gl el 52 50 Wilowsy &ilig, adg Glie ol Joe (539)9 slmosls
g iy Joms slayiall plyiean Laosls cplcand (231 Slucsl Eud il g dilonsy (So58 oS 5 (sladhate
s o Jo 5l ey 0t S S s saalny Blaw Jo o laibial lagty, 5l (S plgreds (S
3lss Ay byt e 9528 pizman o ]yl Slecasli Copd s 5l ooliisl ylee 5 B al e cilon arass
Sl s @lae Ll a b )85k Sl 5l g J S e psite (090 (sl g (A5lon 3810 byl b >
Al bl el

(lS sloally 50 st 4 s Wilow (arass G Conlas Glie oy 9 S oIk b)) Hekeas
2 et 4 pd 09,5 5 Sloway (58 oS )0 et S 09,5l plnil (ol 095 90 p0 Cople el

il plas| gladlais 5810 50 Gl Slawul cod)ls
ks elomng S 5 Dl 1l )3 e (S)lly (o) 2 polaieds e D a8 )5 L5 o (8L 5L Slge oo
99 ;2 0 b 0ol ol el S w0 Ve g il as o Vel a4 aly Jlade 4 Cond pdy e gieS Slow

sy 5l oozl b Jae xiad (55keesly LINGO ke i bame 15 3508 5 o ali ay by o o5, Ll s

Ol iles Blas o Voo Lol oS5 Gliml sgemme a5 0l haw glaigS e wilowwy liz] b g (>
VA i inganS Slamy doyo VD Jolds o sy oy oS 5 o I 0lge mow (01381 (695 L 5o ¢ ol
Slora ao,3 OAD Jolis o T 8lgo mow (20LS (555 ,Ls 10 9 (B850 olg o 0o )0) /0 § CSm ;) Aoy
Coxmdg 90 =l 1SS 2 gl Jow ol a3 )3 a0 J8L5L olge 0,30V A/D 5 CSou; we )3 YT iy CangeS

1- Linear Programming
2- LINGO
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