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NGHIEN CUU HIEU QUA CAC MO HINH THU GOM RAC
VA YEU TO ANH HUONG TREN MOQT SO QUAN NQI THANH
O THANH PHO PA NANG

Nguyén Hong Ping
Truong Pai hoc Tai nguyén va Moi truong Ha Noi
Tém tit
Thu gom déng mot vai tro quan trong trong hé thong quan Iy chdt thai rin, vi
thwong chiém dén 70 % tong chi phi ciia hé thong. Tuy nhién, thiét ké hé thong thu gom
rdc thai hién nay ¢ cde nuée dang phat trién van chwa dwa trén nén tang co sé dir liéu
khoa hoc ma con phu thudc nhiéu vao kinh nghiém. Chinh vi vdy trong bai bdo nay,
tac gia da phan tich cdc mé hinh thu gom rdc thai sinh hoat tai Pa Niang bang cdch
thu thép dir liéu thoi gian, khodng cdch di chuyén bang cdch quay video, thiét bi GPS/
GIS va khoi lwong rdc thu gom, tir do phan tich hiéu qua thu gom va thanh ldp cac mo
hinh di dodn théng sé van hanh. M6 hinh d‘u"oc thanh ldp trén ung dung SPSS bang sw
twong quan giia théng s6 van hanh va cac yeu 16 diic diém khu viee trich xudt tir GIS.
Két qua cho thdy mé hinh vin téc vin chuyen rac va védn toc di chuyen giita cac dzem
thu gom dwoc xdy dwng dira trén dén cdc yéu té6 mdt do dan sé, khoang cdch va cdp
diwong di chuyén trong thanh phé Pa Ning. Bén canh dé, cdc van dé con ton tai ciing
nhu cac hu’ong nghlen cu’u trong tirong lai ciing dwoc tdac gla dé cdp dén. Viéc phan
logi thu hoi rdc tdi che can dirge tiép cdn nhiéu hon niva. Pong thoi, viéc thu gom chat
thai ciing nhu cdc yéu t6 tde déng dén hé thong thu gom rdc thai ciing can dwoc tiép
cdn va nghién civu nhiéu hon nita.
T khéa: Thu gom van chuyén rac; Hiéu qua van hanh; GPS/GIS; M6 hinh héa
Abstract

Research on domestic waste collection efficiency and affecting factors in some
urban districts in Da nang city

Waste collection plays an important role in solid waste management systems
because it often accounts for about 70% of the total cost. In particular, the design of
waste collection system in developing countries is not based on scientific database but
experience. Therefore, this study assess the practices of domestic waste collection in Da
Nang city with time and distance data collected by video recording, GPS/ GIS equipment
and the amount of waste collected. Collection efficiency and operational parameter
prediction models were then established. The model was established using SPSS
application based on the correlation between operating parameters and characteristics
of the area extracted from GIS data. The models of waste transport velocity and the
movement speed among collection points were built based on population density, moving
distance and road types in Da Nang city. Moreover, the existing issues as well as future
research approach were also discussed by the paper. The classification and recovery of
recyclable waste need to be studied more. The waste collection as well as the factors
affecting the waste collection system should also be researched in more details.

Keywords: Waste collection and transportation; Operational efficiency; GPS/
GIS; Modelling.
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1. Gi6i thiéu chung

Luong chét thai ran (CTR) sinh hoat
tir cdc d6 thi & Viét Nam 1a 17.682 tan/
ngay trong nam 2007 va 26.224 tan/ngay
trong nam 2010. Nam 2016, ca nudc thu
gom duoc trén 33.167 tin CTR c¢6 nghia
la muc tang trung binh hang nam 1a 12%
[1]. Thanh phé Pa Ning 1a mot thanh phd

Nghién ciru

cang nam trén bo Bién Pong va 1a thanh
phé 16n nhit & mién Trung Viét Nam.
Thanh phé Pa Néing c6 dan sé dong thw
nam tai Viét Nam vdi 1.134.310 nguoi
vao nam 2018 va dién tich 1.284,9 km?
[2]. Pa Nang dugc chia thanh 8 quén: 6
quan noi thanh (Cam Lé, Hai Chau, Thanh
Khé, Lién Chiéu, Ngii Hanh Son va Son
Tra) va 2 quan ndng thon.

Hinh 1: Vi tri dia I ciia thanh phé Pa Néing

Theo théng ké cua S& TN&MT TP.
Pa Ning, mdi ngay, thanh phd phat sinh
hon 1.100 tin rac thai [3]. Mac du, ty 18
thu gom CTR sinh hoat van ting hang
nam, nhung do lugng CTR phat sinh 16n,
nang lyc thu gom con han ché, cung véi
y thitc cong dong chua cao nén ty 1é thu
gom van chua dat yéu cau.

Thu gom doéng vai trd quan trong
trong hé thdng quan 1y chit thai rin vi
chiém dén 70% tong kinh phi [3]. La
mot trong nhitng d6 thi phat trién tai Viét
Nam, thanh phé Da Nang di va dang cb
ging ning cao hiéu qua thu gom va van
chuyén réc thai bang viéc ap dung cac hé
thong thu gom rac thai khac nhau trong
thanh phé; vi dy: thu gom tir h¢ dan béng
xe ba géc hay thu gom thung rac bang xe
tai. Chét thai rin d6 thi tai thanh phd Pa
Néng dugc sinh ra tir nhidu ngudn khac
nhau bao gom ho gia dinh, kinh doanh
thuong mai nhu khéach san, nha hang, cho,
v.v... Chat thai ran & thanh phé Da Nang
dugc quan ly béi Cong ty Moi truong Do

thi Pa Nang (2). Pa Nang URENCO cho
biét ty 1¢ phat sinh rac thai la khoang 0,65
kg/ngudi/ngdy trong nim 2014. V& thanh
phan rac thai, chat hitu co chiém 68,5%,
sau d6 1a nhwa (11,4%), dat cat (6,8%),
gidy (5,1%) va gb (2,8%) [4].

Thu gom rac thai 1a thanh phan déng
vai trd quan trong trong hé thdng quan
ly rac thai. B4 c6 mot sé nghién ciru ing
dung cong nghé GPS/GIS quan ly hé
thong thu gom chét thai ran tai Viét Nam
[5]. Tuy nhién chua c6 nghién ctru nao mo
hinh va téi wu hoa céc thong sb van hanh
dua trén dic diém khu vuc. Ké hoach thu
gom rac thai thuong dugc xdy dung dua
trén kinh nghiém ma khong xem xét dén
cac yéu té anh huong mot cach chinh
thdng [6].

Chinh vi vay, tac gid da thuc hién
nghién ctru nay v4i muc tiéu sau:

Tich lity dit liéu van hanh bang tng
dung GPS va GIS trén céc hé théng thu
gom va van chuyén CTR tai Pa Ning.
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Dénh gid hi¢u qua hoat dong va céac
bién phap lam tang hiéu qua hé thong thu
gom van chuyén CTR tai Da Nang.

Phat trién cdc mé hinh wdc luong cac
tham sb hoat dong xem xét cac yéu té anh
hudng

Hién tai c6 ba mo6 hinh thu gom rac
thai dang duogc ép dung:

X |« T

(a)

(b)

(1) M0 hinh 1: Thu gom rac ngay tai
nha dan bang xe ba gac.

Mot cong nhan thu gom di dén timg
ho gia dinh dé thu rac thai trong céc thi
nilon dit ra bén duong. Coéng nhan di
chuyén bang xe ba gic dap, ba gic gin
may hodc ba gac dién vdi thung rac 660L
(DB), lay rac vao thung roi mang dén
diém tap két, hay tram trung chuyén.

Hinh 2: (a) Xe ba gdc dap thu gom rdc, (b) Xe ba gdc gin mdy thu gom rdc, (c) Xe ba gdc
dién thu gom rdc

(2) M6 hinh 2: Thu gom tai ctra nha
dan bang xe tai cudn ép

Mot cudn ép di qua cac ho gia dinh
dé thu gom rac dugc dit ra cira trong céc
tai nilon. Nguoi 1ai xe di vdi te do cham
va cac nhan vién thu gom di theo xe va
nhdt tii rdc vao xe. Sau khi thu gom réc,
xe tai tryc tiép cho rac thai dén bai chon
lap. M6 hinh nay duoc ap dung & cac khu
vuc ngoai thanh.

Hinh 3: Xe tdi thu gom rdc truec tiép tai hj
din
(3) M6 hinh 3: Thu gom va van
chuyén thing ric bang xe nang thung

Xe tai thu gom rac tir cac thung rac
dat trén mot sb tuyén duong hoac cac
diém tap két rac, sau do van chuyén rac
thang dén bai chon 14p.

Hinh 4: Xe tdi thu gom thung rdc ddt trén
cdc tuyén phé

2. Phuwong phap nghién ciru

2.1. Phwong phdp thu gom s6 liéu

Ba quan Hai Chau, Cam Lé va Thanh
Khé da dugc chon dé thuc hién khio sit
tir ngdy 16 thang 6 dén ngay 17 thang 7
nam 2015. Phuong phap chon mau duoc
lua chon dua trén mat do dan sb & céac
phuong tai 3 quén.
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Bing 1. Mé t thoi gian, dia diém khdo sdt

Phuong tién Quén Ta(l tg:';ng S::lf;:g S6 chuyén Ngay khao sat
Cim La 10 28/6/2015
Xe ba gic j 1 11 16/7/2015
Thanh Khé 8 17/7/2015
Xe cubn ép Cam Lé 35 3 3 27/6/2015
7 1 02/7/2015
. 9 3 04/7/2015
Hai Chau
Xe nang thiing 9 3 2 07/7/2015
9 5 01/7/2015
Cam Lé 5 5 16/6/2015
Thanh Khé 4.5 5 15/7/2015
Bdng 2. Thong tin cdc qudn khdo sdt
Pic diem Thanh Khé Cam L¢ Hai Chiu
Dién tich (km?) 9.44 35.25 23.28
Dan sb (nguoi) 187,766 108,805 205,380
Mat d9 (nguoi/km?) 19,890 3,087 8,222
Luong rac (tin/ngay) 149.3 68.3 189.3

Thu thap dir liéu dugc thuc hién theo
phuong phép Time Motion Research [7]
trén cac md hinh thu gom va vén chuyén
rac thai. Muc ti€u cua phuong phap Time
Motion Research 1a xac dinh thoi diém
ciia mdi hoat dong tir d6 thu thap dir lidu
co s¢. Dé dat duge muc tiéu nay, dir liéu
da dugc tac gia thu thap tai hién truong
khi theo doi cac phuong tién thu thap
bang cach str dung cac thiét bi hd trg nhu
may ghi GPS va may quay video. Déi véi
sO luong chét thai duge thu gom, tic gia
d3 dém s thi rac dugc thu gom bang xe
ba gic va sb rac thu gom trén xe ba banh.

(1) Bé ghi GPS duogc gin vao cac
phuong tién muc tiéu. T dir li¢u GPS,
khoang céch va van tdc thu gom, van
chuyén rac thai duoc chuyén vao phan
mém GIS, ArcGIS 10.1.

(2) Quay video: Tac gia da ghi lai
hoat dong cua cidc phuong tién va nguoi
thu gom bang mdt may quay video. Céc
phim duoc ghi lai duoc st dung dé phan
tich thoi gian timg hoat dong tir khi bt
dau dén khi két thuc.

Nguén: Da Nang URENCO, 2015

« Di chuyén t¢i khu vuc thu gom (vi
du: tir diém dd xe/ diém hop/ bai chon lap
dén diém thu gom dau tién)

* Thu gom réac thai trong khu vuc thu
gom

« Di chuyén nguoc vé tir khu vuc
thu gom (tir diém thu gom cudi cing dén
diém tap két/ bai chon lap)

« D6 rac khoi xe

* Thoi gian khac

(3) Can lugng rac thai

Tac gia da do lugng rac thai trong
mdi chuyén. Trong lugng rac thai dugc
thu gom bang xe ba gic do tai cac diém
tap két hay tram trung chuyén bang can
ky thuat s6 1 tin. Trong luong réc thai
thu gom boi xe tai dugce do tai clu can &
bai chon lap. Téc gia ciing dd dém tong
s thi rac theo mdi chuyén thu gom bang
xe ba gac tu cac video dugc ghi lai. Dya
trén dir liéu vé tong s6 thu gom va tong
s6 thi rac trong mdi chuyén di khir hoi,
tac gia da phat trién mé hinh hoi quy cho
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tong trong lugng theo tong sé ti rac nhu
cac bién soO.

2.2. Phwong phdp phan tich sé li¢u

Quang duong, thoi gian, van toc cua
cac xe thu gom trén moi con dudong dugce

3. Két qua

phan tich dira vao dit liéu GPS va hé thong
dinh vi toan cau GIS

S liéu tong hop sau d6 duoc phan
tich tinh twong quan, phan tich hdi quy
béng cac cong cu Excel, SPSS

3.1. Hi¢u qua thu gom
Bing 3. Hiéu qud ciia hé thong thu gom va van chuyén rdc hién tai tinh theo ngwoi-
gio/tin
M6 hinh S6 cf)ng Tong lm,mgﬁrz’nc thu T.ﬁng thm Nguoi-giv/thn
nhin gom (tan) gian (gi0)
la |Xe ba gic dap 1 6.15 18:33:27 3.01
1b | Xe ba gic dién 1 1.81 07:01:07 3.87
lc |Xe ba gic gan méy 1 1.56 05:22:57 3.45
4 | Xe tai cuon ép 3 11.73 07:46:17 1.99
5 |Xe tai nang 3 142.8 42:30:43 0.89

Hiéu qua thu gom va van chuyén
theo nguoi-gio/tin ctia mdi md hinh dugce
thé hién trong Bang 3. Két qua cho thay
d6i voi don vi nguoi-gio/tin, mo hinh
thu gom 1b 1a 3,87 ngudi-gio/tan 1a mirc
tiéu thy cao nhét, tiép theo 1a md hinh Ic,
la, 4 va 5. Vay thoi gian va nhan luc tiéu
thu cua xe ba gic dién va ba gac gin may
(thuc hanh 1b va Ic) tinh theo nguoi-gio/
tdn cao hon so v&i xe ba gac dap (mo hinh
1) 1an luot 1a 1,3 va 1,1 1dn. M6 hinh 4
1a thu gom truc tiép tai nha dan bang xe
tai cudn ¢p c¢6 muc tiéu thu khoang 1,99
ngudi-gio/tan. Thu gom thung rac bang
xe nang (mo6 hinh 5) da tiéu thu 0,89 gio
mdi nguoi dé thu gom mot tin rac thai
thap hon xe cuén ép khoang 2.2 lan.

Trong nghién clru nay, tac gia chi
phan tich cac hi€u qua thu gom cua céac
mo hinh thu gom trong hé théng thu gom
chat thai rin tai thanh phd Da Ning, chir
khong vi muc tiéu so sanh, vi mdi mé
hinh con phu thudc vao nhiéu yéu té khu
vuc, ha téng, con nguoi,... Tu hi€u qua
thu gom, nha quan 1y ¢6 thé ude tinh thoi
gian va nhan luc can thiét cho khu vuc

thu gom theo tong luwgng chét thai va hidu
qua thu gom ngudi-gio/tan. Dya vao céc
két qua trén, nha quan 1y ¢ thé ude tinh
s0 bo thoi gian va nhan luc can thiét theo
téng luong chét thai va hidu qua thu gom
nguoi-gio/tan.

3.2. Uébc tinh lwgng rdc thdi phit
sinh

Rac thai dugc cac hg gia dinh thaira
bang thi rac dé nhan vién thu gom. Tong
khdi luong rac thu gom & 3 phuong Ia
5.569 kg va tong s tai rac dugc thai
ra la 2.485 tui. Do dd, lugng rac thai
trung binh trén mdi tii chira duge udc
tinh 1a 2,24 kg/t4i. Gia s mdi gia dinh
thai ra 1 tai rdc/ngay, quy md gia dinh
trung binh 1a 4,1 nguodi/gia dinh, vay
tinh ra lugng chat thai trén dau nguoi
la 0,55 kg/nguoi.ngay dém. Gid tri nay
thap hon so vdi ty 1¢ phét sinh rac dugc
b4o c4o bdi cong ty URENCO Da Nang
(0,65 kg/nguoi.ngay dém). Vi cac khu
vuc khao sat 1a khu dan cu va co it don
vi kinh doanh hon trung tdm thanh phd,
d6 1a 1y do ¢ thé cho sy khéc biét vé ty
1€ phat sinh rac thai.
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Pong thoi, két qua trén cling cho thay
su can thiét cua phat trién loai tai nilon
dé phan hay va ban cho ngudi dan dé thu
gom rac, tir d6 ting sy dong nhat trong
cong tac thu gom, bd sung kinh phi thu
gom. Bén canh do can td chuic cac tram
phén loai rac tap trung ban co gidi, vua
tao cong an vi¢c lam on dinh va dam bao
an toan suc khoe cho nguoi nhat rac, vira
nang cao hi¢u qua kinh té trong quan ly
chat thai ran.

3.3. M6 hinh héa théng sé van hanh

Mo hinh van tdc van chuyén rac

Van tc van chuyén rac 1a van tdc
trong qua trinh xe tai di tir diém tap két dén
khu vue thu gom va tré vé bai rac sau khi
thu gom. Van tc van chuyén di dugc phan
tich mbi twong quan véi cac yéu té nhu cap
duong, mat d6 dan sb hay khoang cach di
chuyén dugc trich tir dit liéu GIS. Cac két
qua dugc phan tich chi ra rang khong co
moi twong quan glu'a van tbc van chuyen
rac va mat do dan sd (Person = -0.059, p =
0.468). V& loai duong, c6 5 cip duong tir 1
dén 5 tai thanh phd Pa Nang. Két qua cho
thiy c6 su khac blet dang ké gitra van tdc
van chuyén va cip duong (F = 13,634, p
=0,001), tuy nhién, khong cé sy khac biét
dang ké trong cac nhém bang phén tich sau
Anova. Do @6, tac gia da két hop cac cap
2, 3 thanh mot nhém va cip 1, 4, 5 thanh
mot nhom. Tir d6 ¢6 sy khéc biét dang ké
vé tde do van chuyén trong 2 nhém véi F =
26,07, p=0,001.

Bén canh do, tuong quan cung duoc
tim thdy gitta van toc van chuyén Va
khoang céch van chuyen rac. Va hé sd
tuong quan dat cao hon vdi logarit 10 cta
khoang cach van chuyen Sau do, tac gla
da éap dung mo hinh héi quy véi van tdc
van chuyén 1a bién phu thudc va bién gia
cua loai duong 23 va logarit 10 cua khoang
cach van chuyén 1a cac bién doc lap.

Nghién ciru

Bdng 4. Cdc hé so cua mé hinh vin toc vin
chuyén rdac

H¢ s6 p
Hing s6 8.438 0.090
Nhom duong 2,3 -7.337 | 0.001
Logarit chiéu dai duong 9.223 0.001

Mo hinh cho théy tdc d6 van chuyén
dau ra du doan lién quan dén cip duong
va khoang cich van chuyén. N6 chi ra
rang c6 mot lién quan twong ddi giita hai
bién dugc xdc nhan béi bicu dd du doan
van toc van chuyén (R2 = 0,382).

Van tdc xe khi di chuyén thu gom rac

Van téc di chuyén khi thu gom 14 van
tdc clia xe tai trong qua trinh ldy rac giita
cac diém thu gom. M6 hinh str dung s6
liéu thong ké tir mat do dan s, loai duong
vakhoang cach di chuyén. Khoang cach di
chuyén dugc trich xuat tir img dung GIS.
Khoang cach di chuyén duoc phan chia
theo tirng con dudng va do chiéu dai trong
GIS. C6 5 cap duong trong thanh phd Da
Néng. Trong mé hinh nay, cip dudng la
bién phan loai, tac gia da kiém tra xem
c¢6 su khac biét gitra cac cip duong (F =
13.971, p = 0,001), tuy nhién, khong co
su khéc biét dang ké trong cac nhém bang
phan tich posthoc. Do d6, tac gia da két
hop nhém duong loai 2, 3 thanh 1 nhém
va loai 4, 5 thanh mdt nhom va nhém 1 1a
mot nhém. T do, co6 su khac biét dang ké
vé téc do van chuyén trong 3 nhém (F =
39.817,p=10,001).

Ngoai ra, mdi tuong quan da dugc
tim thdy gitta toc do di chuyén va khoang
cach gitta diém thu gom (Person = 0,75
** p=0,001), va h¢ s6 tuong quan ndy s&
cao hon ddi véi logarit khoang céch giita
céc diém thu gom (Person = 0,85 * *, p =
0,001). Boi vi trong khdo sat nay, khong
c¢6 bat ky con duong nao thude cip 1, do
d6 mo hinh hdi quy sau d6 duogc 4p dung
v6i bién phu thudc 1a van toc di chuyén
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khi thu gom va bién gia cia cap duong
2, 3 va logarit 10 khoang céch di chuyén.

Bdng 5. Cdc hé so cia mo hinh van toc di
chuyén thu gom rdc

Hé s6 p
Hing s6 -7.525 | 0.001
Logailt quang duong di 10701 | 0.001
chuyén thu gom
Nhom duong loai 2,3 -1.234 0.001

Mo hinh dat dugc cho thdy toc do di
chuyén giita cac diém thu gom c6 lién quan
dén cap duong va khoang cach thu gom.
Pong thdi mo hinh nay ciing ¢ ti 1¢ tuong
quan t6t (R2 = 0,806). Két qua tir mé hinh
van toc di chuyén nay ciing c6 thé dugc ap
dung dé xay dung kich ban thu gom rac
lién quan dén ddc diém khu vuc va thong
tin dia 1y trong thanh phé sau nay.

4. Két luan

Biang cach phan tich 3 mé hinh véi
dir liéu thoi gian, khoang cach va khdi
luong rac thu gom, cac két qua vé hiéu
qua cting nhu mo hinh du doan céc thong
s6 van hanh d3 duogc thuc hién trong
nghién ctru nay.

Xe tai ¢ hiéu sudt van hanh noi
chung cao hon xe ba géc, tuy nhién vi cdu
trac ha tﬁng do6 thi cua thanh phé nén hién
nay van dang 4p dung thu gom réc thai tai
ho dan bang xe ba gac.

Mo hinh cho cac thong sd van hanh
lién quan dén van chuyén rac va van téc di
chuyén gitta cac diém thu gom ciing duoc
xdy dung dya trén dén cac yéu td tac dong
va dac diém khu vuec. Tuy nhién, van con
nhiing van dé hién tai cua hé thong thu gom
réc tai thanh phd Pa Néng. Toan bd luong
réc thai déu dén bai réc trong khi kha nang
chon lép con han ché. Ngoai ra, mdt lugng
16n rac thai c6 thé tai ché khong dugc thu
héi do hé théng thu gom chung va diéu nay
anh huong dén kha nang chén 1ap va cho
thdy sy khong hiéu qua trong thu hdi vat

liéu. Bén canh d9, viéc thu gom chét thai
ciing nhu cac yéu to anh huong chua dugc
xem x¢€t manh mé trong viéc thiét ké hé
thong. Do d6, viéc thu gom phan loai chat
thai can duoc xem xét & cac nude dang phét
trién dé giai quyét cac van dé nay, tuy nhién
dé giam chi phi, cic yéu t6 tic dong theo
dic diém cta hé théng va khu vuc cling can
duoc tiép can va nghién ctru.
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