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UNG DUNG CONG CU
DANH GIA VONG DOI (LCA)
TRONG QUY HOACH PO THI

OVERVIEW OF THE APPLICATION
OF LIFE CYCLE ASSESSMENT TOOLS (LCA)
IN URBAN PLANNING

Tém tat: Trudc ap luc tir cac van dé méi trudng toan cau
nhu phat thai khi nha kinh, tiéu thu nang lugng va can kiét tai
nguyén, Banh gid vong doi (LCA) dugc cong nhan la phuong
phap luan toan dién nham dinh lugng céc tac ddng méi trudng
cla hé théng do thi. Nghién ctiu nay tap trung phan tich tng
dung ctia LCA trong bén linh vuc trong yéu clia quy hoach dé
thi: Mo6i trudng xay dung, giao théng, hé théng nudc va ha tang
xanh. Mac du mang lai lgi ich dang ké trong viéc hé trg ra quyét
dinh va t6i uu héa thiét k&, viéc ap dung LCA van d6i mat vai
thach thic vé su thiéu déng nhat dir liéu va han ché trong trién
khai thuc té. Bai viét nhan manh su can thiét cua viéc tich hop
LCA véi cac cong cu quy hoach khac nham huéng téi mo hinh
thanh phd xanh, bén viing va thich ting véi bién déi khi hau.

Tu khéa: Banh gid vong doi, LCA, danh gid do thi, quy
hoach d6 thi.

Abstract: In response to global environmental challenges such
as emissions, energy consumption, and resource depletion, Life
Cycle Assessment (LCA) is recognized as a comprehensive method
for evaluating environmental impacts across the entire life cycle
of buildings, infrastructure, and urban systems. This paper focuses
on four key areas where LCA is applied in urban assessment: the
built environment, transportation, water systems, and green
infrastructure. Despite its significant benefits, LCA faces challenges
such as data inconsistency and limited practical applications. The
study underscores the need to enhance research and integrate LCA
with other tools to optimize urban planning, thereby advancing
the development of green, sustainable, and climate-resilient cities
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for the future.
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1.DAT VAN PE

Cac d6 thi hién dai dang d6i mat véi nhiing thach thic chua
tiing 6 vé moi trudng va budc phai chuyén dich theo hudng
phat trién bén viing. Trong b8i cdnh dé, cac van dé vé phat thai,
nang lugng va tiéu thu vat liéu tr& nén ddc biét quan trong.
Cac céng cu danh gia truyén théng nhu Danh gia moi trudng
chién lugc (EMAS) hay Chuang trinh kiém toan va quan ly sinh
thai chau Au, du hiéu qua & quy mé té chic hodc du én don 1é,
lai boc 16 han ché khi bé qua luong khi thai 4n hodc phat thai
c6 dinh lién quan d&n mé hinh san xuat - tiéu dung & quy mo
do thi.

Bén canh cac phuang phap dinh lugng phé bién nhu Phan
tich dau chan (Footprint Analysis) hay Chuyén hoa dé thi (Urban
Metabolism), Panh gia vong ddi (LCA) dya trén tu duy vong dai
(Life Cycle Thinking) ndi lén nhu mét phuang phép luan toan
dién va manh mé nhat. LCA cho phép déanh gia tac ddong moi
trudng cla cac du an phat trién dé thi mot cach hé théng, tu
giai doan khai thac nguyén liéu, xay dung, van hanh cho dén
khi pha d& va téi ché.

2.CO SO LY LUAN VA PHUONG PHAP TIEP CAN

Danh gia vong dai (LCA) la cong cu hd trg ra quyét dinh
quan trong, cho phép cac nha quy hoach va kién tric su so
sanh cac phuong an thiét k& nham gidm thiéu tac hai dén moi
trudng. Trong quy hoach db thi, quy trinh LCA dugc chia thanh
bén giai doan chinh:

Giai doan dau vao: Lua chon vat liéu dua trén tac dong cla
qua trinh khai thac, san xudt va van chuyén.
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Chu Trinh Panh Gia Vong Ddi (LCA)
trong Phat Trién D6 Thi

End-of-Life

S0 dé chu trinh ddnh gid vong doi (LCA) trong du dn phdt trién dé thi

Giai doan xay dung: Banh gid nang lugng tiéu thu va khi
thai phat sinh trong qua trinh thi cong ha tang.

Giai doan van hanh: Danh gia muc tiéu thu nang lugng, chat
thai va cong tac bao tri trong suét vong doi cong trinh.

Giai doan két thuc vong dai: Danh gia quy trinh phan hay,
quan ly chat thai va kha nang tai ché hoac tai s dung.

Viéc &p dung LCA cung cdp dir liéu nén tang dé xay dung
céc tiéu chudn cong trinh xanh va cac chinh sach d6 thi bén
viing & cap dia phuong va quéc gia.

3.KET QUA VA THAO LUAN

PHAN TiCH - PANH GIA UNG DUNG LCA TRONG CAC
HETHONG DO THI

Nghién ctu khéo sat cho thay LCA dang dugc tng dung
rong rai trong bon linh vuc tru cot clia quy hoach dé thi:

3.1. Méi trudng xay dung (Built Environment)

Viéc phan tich tdc ddng moi truong dugc thuc hién tur quy
mo tda nha riéng & dén quy mo thanh phd. Tai quy mé cong
trinh, LCA gitlp dinh lugng tac dong moi trudng xuyén suot
vong ddi, tinh dén cac ngudn phat sinh khac nhau. Tuy nhién,
mét thach thiic I6n dugc Ortiz va cong su (2009) chi ra la khé
khan trong viéc so sénh cac nghién cdu trudng hgp do su khéc
biét vé dac tinh cong trinh, diéu kién khi hau va cac quy dinh
dia phuong.

3.2. Hé théng giao théng

Trong linh vuc giao thong, LCA khéng chi danh gia cac loai
hinh van tai (dudng bo, dudng sat, hang khong, duang thuy)
ma con so sanh hiéu qua cla cdc cong nghé mdéi.

So sanh phat thai CO2 vong doi: Xe déng co’ dét trong (ICE) vs. Xe dién (EV)
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Gid tri mang lai: Chitng minh truc quan xe dién gidm phat thai téng thé, nhung giai doan san xut cé tac dong dang ké.

So sdnh tdc déng mai trudng gitia phuong tién déng co dét trong
(ICE) va xe dién (EV) theo vong doi

Van tai hanh khach: Cac nghién cdu chi ra xe dién c6 thé
gidm dang ké lugng CO2 so vdi xe ddng ca dét trong, dic biét
khi s&r dung nang lugng tai tao.

Van tai dudng sat: Giai doan xay dung va bao tri ha tang
chiém ty trong I6n trong téng tac ddng moi trudng.

Tich hgp quy hoach: Su két hgp gitta mé hinh st dung dat
va tuong tac giao théng (LUTI) véi LCA da giup cai thién tinh
dai dién dia phuong trong danh gia méi trudng, dién hinh nhu
nghién ctu tai Lyon, Phap.

3.3. Hé théng nuéc

LCA dugc st dung dé theo déi hiéu suat ctia hé théng nudc
tich hop (nudc thai, nudc uéng, nudc mua) dua trén cac muc
tiéu stic khoe cong déng va moi trudng. Cac cong cu danh
gia phé bién bao gém CML, TRACI, ReCiPe, gitp lugng hoa tac
déng dua trén thé tich hoac tai lugng chat 6 nhiém.

3.4. Hé théng ha tang xanh

Ha tdng xanh dang dan thay thé& hoac b6 trg cho ha tang
"xam" truyén théng nha kha nang phuc hoi va tinh bén viing
trudc bién déi khi hau.

Hiéu qua dinh lugng: Cac hé théng két hgp xanh-xam cé
thé gidm t6i 47% lugng khi thai nha kinh.

Céng cu hd trg: Cac mé hinh tich hgp nhu Quén ly nuéc
mua va GaBi déng vai trd quan trong trong viéc nang cao dé
chinh xac cia danh gia.

Han ché: Pham vi nghién ctiu hién tai con kha hep, chii yéu
tap trung vao cac kich ban ly thuyét thay vi iting dung thuc té.

4. THACH THUC VA GIAI PHAP KIEN NGHI

Mac du Banh gia vong ddi (LCA) s& hiru tiém nang to 16n
trong viéc dinh lugng tac dong moi trudng va t6i uu héa tai
nguyén, viéc chuyén héa tir ly thuyét nghién ctu sang thuc tién
quy hoach d@6 thi van d6i mat véi nhiing rao can dang ké.

4.1. Nhan dién thach thuc

Su thi€u hut va khong déng nhat vé di liéu: Mot trong
nhing trd ngai I6n nhat hién nay la su thi€u vang co s& di liéu
quéc gia vé Kiém ké vong ddi (LC - Life Cycle Inventory) chudn
héa. Tai nhiéu qudc gia dang phat trién, dit liéu vé phat thai cla
vat liéu xay dung, nang lugng va giao thdng thudng dugc vay
mugn tU cac cg s& dit liéu quéc té (nhu Ecoinvent, GaBi), dan
dén sailéch khi ap dung vao diéu kién khi hau va cong nghé san
xudt dac thu cta dia phuong.

Khoadng céach gilra nghién ctu va Gng dung: Da phan cac
nghién ctru LCA hién nay mdi chi ding lai & quy mé thi diém

Quyét dinh
quy hoach
(Decision Making)

@<
K Nha quén Iy
@7

Doanh nghigp

Cong cu tich hop
(BIM + GIS + LCA)
Giéi phép cong nghé

Co s di lidu quéc gia (LCI Database)
Giai phap nén tang

Gia tri mang lai:
Téng hop toan b phan giai phép tn gidi phap, giip ngudi doc ném bt dwoc thong diep
c6t 16i clia bai bao v& si can thiét clia div liéu va chinh sach.

Khung tich hgp LCA trong quy trinh quy hoach dé thj bén viing
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hodc phan tich hoc thuat. Viéc tich hgp LCA vao quy trinh lap
quy hoach chinh thiic (nhu Quy hoach chung, Quy hoach phan
khu) con han ché do quy trinh phtc tap, ton kém thai gian va
doi héi chuyén mon ky thuat cao tur doi ngl tu van.

4.2. Giai phap va Kién nghi chinh sach

D& LCA thuc su tré thanh céng cu dac luc cho quy hoach dé
thi bén ving, can trién khai ddng bé nhom giai phap sau:

Thi nhat, hoan thién khung phap ly va tiéu chuan ky thuat:
Cac nha hoach dinh chinh sach can phéi hgp chat ché véi gidi
nghién ciu d@é ban hanh cac hudng dan ky thuat cu thé vé ap
dung LCA trong tham dinh du 4n dau tu céng va céng trinh
xanh. Can xem xét dua LCA tr& thanh mét tiéu chi khuyén khich
hoac bat budc trong cac bé tiéu chudn danh gia bén viing (nhu
LOTUS, LEED) dé tao déng luc thi trudng.

Tha hai, xdy dung Co s& dit liéu quéc gia (National LCl
Database): Nha nudc can déng vai trd chl dao trong viéc thiét
lap va duy tri hé théng d{ liéu ma vé vat liéu xay dung, ndng
lugng va van tai. Viéc minh bach hoa di liéu dau vao sé giup
cac ky su, kién tric su va nha quy hoach c6 co s tin cay dé
so sanh, lua chon phuong an thiét ké t6i uu, gidam thiéu sai s6
trong tinh toan.

Thi ba, tich hgp céng nghé va cong cu quy hoach da nganh:
Can ddy manh nghién clu cac mé hinh tich hgp giira LCA v6i Hé
théng théng tin dia ly (GIS) va M6 hinh thong tin cong trinh
(BIM). Bac biét, viéc két hgp di liéu khéng gian dé thi véi LCA
(nhu mo6 hinh LUTI trong giao thong) sé cho phép danh gia tac
déng maéi trudng truc quan hon, hé trg ra quyét dinh & quy mé
vung va lanh thé.

Tha tu, thic ddy mé hinh hgp tac "Ba nha'": Can ca ché phdi
hgp chat ché gilra Nha nudc - Nha trudng (Vién nghién cdu) -
Nha doanh nghiép. Trong d6, cac vién trudng déng vai trd cung
cap phuong phép luan khoa hoc, doanh nghiép cung cap di
liéu thuc té va nha nudc kién tao hanh lang phap ly, tr 6 hoan
thién phuong phap LCA phl hgp vdi thuc tién phat trién d6 thi
trong nudc.

5.KET LUAN

Nghién ctu téng quan nay khang dinh Danh gia vong doi
(LCA) khong chi duing lai la cong cu ky thuat dé dinh luong téc
déng moéi trudng, ma dang chuyén dich trg thanh phuong phap
luan c6t 16i trong tu duy thiét ké va quy hoach dé thi bén viing.
Thong qua viéc phan tich bén tru cot chinh gém moi trudng
xay dung, giao thong, hé théng nuéc va ha tang xanh, LCA da
chiing minh kha nang cung cdp céi nhin toan dién, gitp giai
quyét bai toan "chuyén hoéa dé thi" tir mé hinh tuyén tinh sang
mo hinh tuan hoan.

Mac du vay, khoang cach gitra ly thuyét va thuc tién van la
thach thic I6n, cht yéu dén ti su thi€u hut di liéu déng nhat
va cac rao can trong tich hgp céng cu. D& LCA thuc su phat huy
hiéu qué trong bdi canh cac d6 thi dang phat trién, viéc xay
dung cg s& di liéu qudc gia va hoan thién khung phap ly la
nhimng budc di tién quyét.

Tuong lai ctia quy hoach d6 thi sé khong chi dua trén hinh
thai kién tric ma con phu thudc vao céc chi sé hiéu nang moi

Co s6 don vi chiic nang Phuong phap danh gia tac dong

Ha tang nuéc dé thi

Thé tich

Thétich
6 muc tiéu xtrly

Dién tich -
Quy ddi ngudi )
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Chuaxie dinh (I 7 Nube db thitich hop_— << Ny
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Téng hap loai hinh ddnh gid va cdng cu ddnh gid thudng ding
trong ddnh gid LCA hé théng nudc (Ngudn: Byrne va céng su, 2017)

trudng dugc do ludng chinh xac. Viéc ddy manh tng dung LCA,
két hop vGi cac cong cu s6 hoa tién tién, sé la chia khoa dé kién
tao nén nhing thanh phé cé kha ning thich ting cao, gidm thiéu
rli ro bién ddi khi hau va dam béo chat lugng séng lau dai cho
céng déng.
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