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TOM TAT

Nghién ctru nay danh gia hi¢u qua cta cac giai phap lam mat thu dong tai Khu cong nghiép (KCN) Tra
Noc I, thanh phé Can Tho, bang m6 phong vi khi hau d6 thi voi phan mém ENVI-Met. Thoi gian khao
sat 1a thang 02/2025, dia diém nghién ctru 13 khu vuc dién hinh ciia KCN c6 dién tich 34.435,1 m2. M6
hinh mé phéng duoc kiém chl'rng, ¢ d6 tin cdy cao v6i hé sb tuong quan giita két qua mo phong va
két qua quan trac thuc dia 1a R* > 0,91 va sai s6 RMSE = 0,93. Nghién ctru phan tich vi khi hau cua 10
kich ban, trong d6 c6 ap dung cac giai phap khac nhau bao gébm: Thay doi vat liu bé mat (nhya
duodng, thép), diéu chinh mat d cdy xanh da ting va cac kich ban téng hop. Két qua chi ra ring, cac
giai phap don 1é mang lai hidu qua khac nhau: Nhém thay d6i vat liéu (VL) giup giam nhiét d¢ buc xa
trung binh (Tmrt) tir 0,18 - 4,03°C nhung it tic dong dén nhiét 46 khong khi (Ta), kich ban diéu chinh
céy xanh giap giam Ta tr 0,02 - 0,11°C va Tmrt tir 0,3 - 1,21°C so v6i hién trang. Hiéu qua 1am mat
cao nhat dugc ghi nhan tai kich ban tong hop (TH_3), trong d6 Ta giam 0,16°C, ddc biét Tmrt giam
dén 5,44°C va toc d6 gi6 tang thém 0,13 m/s, gitp cai thién dang ké diéu kién vi khi hau. Nghién ctru
dé xuét viéc két hop dong bo giita vat lidu phan xa thp va hé thong cdy xanh tan day 1a giai phap quan

trong dé giam thiéu tich tu nhiét va nang cao chat lugng moi truong lam viée tai cac KCN.
Tw khéa: Ddo nhiét do thi, ENVI-Met, giam nhiét thu dong, Can Tho, khu cong nghiép.

1. BAT VAN BE

Tir thé ky 21, nén kinh té toan cau dd phat
trién nhanh chong va nén cong nghiép da giap
lam tang nhanh qua trinh phat trién do thi [1].
Cong nghiép phat trién mang lai sy tang truorng
vé kinh t&, nhung né ciing gy ra cac van dé moi
truong nghi€ém trong, nhu nhiét luong tdéa ra tur
céc hoat dong san xuit cong nghiép dan dén hién
tuong ddo nhiét d6 thi (Urban Heat Island - UHI)
[2, 3]. Trong nhimg ndm gan day, da co nhiéu
nghién ctru v€ giam thiéu hiéu tmg UHI nhu phat
trién hé théng cdy xanh duong phd [4], hinh thai
d6 thi va cong trinh [5], vuon trén mai [6] va cac
vét lidu c6 hé sb phan xa nhiét khac nhau [7].
Phan mém ENVI-Met c6 thé mé phong nhiéu loai
vi khi hau va c6 kha ning truc quan hoéa tbt, day
cling 12 phdn mém mé phong vi khi hau phd bién
nhét hién nay; dugc cac nha nghién ciru st dung
rong rii trong quy hoach d6 thi va kién triic canh
quan dé cai thién chat luong khong khi [8] va

giam thiéu hiéu ung dao nhiét do thi [9 - 11],
cung voi nhiéu tmg dung khac.

Thanh phé Can Tho 1a trung tim kinh té cua
ving ddng bang song Ciru Long, ¢6 vai trd quan
trong trong du lich, vin tai va cac hoat dong
thwong mai trong khu vyc. Dién bién hiéu tmg
UHI tai thanh phé Can Tho d3 dugc Nguyén Kiéu
Dim va Phan Kiéu Diém (2022) [12] nghién
ctru, cho thiy dang ting nhanh va tép trung chu
yéu & cac KCN, nha may nhiét dién, khu dan cu
mat do xay dung cao v6i mirc ddo nhiét tang tir
6,98°C (nam 2014) 1én dén 8,96°C (nim 2020) va
nhiét d6 bé mat trung binh ting 1,25°C trong 6
nam (2014 - 2020). Trong do, KCN Tra Noc I 1a
mdt trong nhitng KCN trong diém tai thanh ph
Can Tho véi dién tich 135 ha, ty 1¢ xay dung dat
100% va la noi tap trung dong dao cac nha may,
xi nghiép thudc cac linh vyc co khi, thic dn chan
nuoi, thity hdi san. Py ciing 1 noi dién ra hoat
dong san xuét, chuyén chd hang hoa, di chuyén
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lién tuc cua cac phuong tién giao thong nén tai
khu vuc nay co6 nhiét do bé mit cao, v6i nhiét dd
bé mat 1én dén 40,8°C [13]. Do d6, nghién ctru
Iwra chon 1 khu vuce trong KCN Tra Noc I dé tién
hanh phan tich hiéu qua cua cac kich ban giam
nhiét, nhim muc dich danh gia dinh lugng hiu
qua giam nhi€t cua cac giai phap cai thién canh
quan, bao gdm tang cuong khong gian xanh va
toi wu hoa vt liu bé mit. Két qua nghién clru s&
cung cép co so khoa hoc va cac dé xuét thuc tién
cho cong tac quy hoach, cai thién chat luong moi
truong vi khi hau tai cac KCN c6 mat d xay
dung cao trong bdi canh bién doi khi hau.

2. PHUONG PHAP NGHIEN CUU
2.1. Dir liéu nghién ctru

2.1.1. Khu vic nghién ciru

Nghién ctru da lya chon khu vuc mo6 phdng la
Cong ty C6 phan Thirc an Chan nudi ¢6 dién tich
34.435,1 m®. Pay la dia diém dién hinh cho céu
trac ha tang cong nghiép tai thanh phd Can Tho
véi cac didc trung: Ty 1€ bé mat bi bé tong hoa
cao, h¢ théng nha xuong mai thép san sat va tinh
trang thleu hut cay xanh nghiém trong. Nhimg
yéu to nay khién khu vyc tré thanh mot “diém
néng” vé nhiét d6 bé mat (1én dén 40,8°C), gay
anh huong truc tiép dén moi trudng lam viée. Véi
pham vi dugc chon mé phong nhu vdy, mé hinh
mo phong trén phian mém ENVI-Met duoc xdy
dung c¢6 s6 ludi theo phuong x, y, z lan lugt 1a 50,
50, 25 6, v6i kich thudc mdi 6 ludi 1a 4 mét.

CONG TY CO PHAN THUC AN (H/\N NUOI
KHU CONG NGHIEP TRA NOC
THANH PHO CAN THO

Hinh 1. Khu veee m6 phong

2.1.2. Dir liéu vi khi hdu

Dir liéu vi khi héu dugc thu thép tir ngay 25
thang 02 nam 2025 dén ngay 28 thang 02 nam
2025, thong qua cac thiet bi HOBO MX2302,
Kestrel 5500 va may do nhiét do Lutron (WBGT

Lutron 2010SD), thu thap cac sé lidu nhiét do
khong khi, d6 am va toc do gié, thiét bi do dugc
le'ip dat & d6 cao 1,6 m so v4i mat dat va chu ky
ghi nhan dir liéu 1a 10 phat/lan, thiét bi duoc dat
tai 2 vi tri nhu sau:

Hinh 2. Piém do & Cong ty Co phan Thire &n Chéin nuéi (a), Cong ty Bao bi Can Tho (b), toa dd
tai Cong ty Co phan Thirc in Chin nudi (c), toa d tai Cong ty Bao bi Can Tho (d)

82 NONG NGHIEP VA MOI TRUONG - THANG 7/2026



KHOA HOC & CONG NGHE

- Vi tri thir 1: Cong ty Bao bi Can Tho ¢6 vi
tri nim & duong sb 1 cua KCN, hai bén duong co
trong cdy xanh ¢6 tan thua, véi do cao tir 3 — 5 m,
nam gan cac nha may ché bién thuy - hai san va
san xuat bia. S6 liéu do ciia diém nay duogc ding
dé dua vao tép khi hau ciia mo phong.

- Vi tri thi 2: Thiét bi dugc dat tai Cong ty
C6 phan Thie n Chan nudi, ndm tai dudng sé 3
ctia KCN. Vi tri nay c6 cac dic diém vé cay xanh
va cdu tric tuong ty nhu diém do thtr 1. Dt li¢u
do tai diém nay duoc s dung dé kiém tra do tin
cay cua két qua mo phong.

2.2. Mo phong cac kich ban giam nhiét

2.2.1. Pdu vao mé phong

Dé thuce hién mo phong bang phan mém ENVI-
Met, nghién ctru thyc hién 2 ndi dung chinh:

- Thiét 1ap khong gian md phong: Xay dung
b6 cuc khu vuc dua trén kich thudce thyc té ctua
moi truong xay dung va hinh thai d6 thi (toa nha,
cay xanh, vat liéu bé mat). Cac yéu td nay dugc
s6 hoa théng qua hé théng 6 ludi, trong d6 kich
thudc 6 ludi ty 1¢ thudn véi 46 phan giai va tinh
chi tiét cia md hinh.

- Tép khi hau dau vao: Thiét lap tép dir liéu
khi hau bao gom: Vi tri dja 1y, nhiét do, do am,
tdc do gi6. Nghién ctru sir dung dit lidu quan tric
thuc t& vao ngay tiéu biéu (28/02/2025) véi chirc
nang “Simple Forcing”. Qua trinh m6é phdéng kéo
dai 12 gio, bat dau tir 6:00 sang.

2.2.2. Kiém chitng dj tin cdy ciia mé hinh
mo phong

Nghién ctru str dung hé sb twong quan Pearson
va chi s6 sai s binh phwong trung binh (RMSE)

dé kiém dinh két qua mé phong cua kich ban hién
trang so v6i két qua do thuc té. Trong do:

- Hé sb twong quan Pearson giup do luong
mirc d6 1ién hé tuyén tinh giita cac thong sb vi khi
hau dugc ghi nhan tir thyc dia va diu ra cta md
hinh, véi gia tri nam trong khoang tir -1 dén 1.
Cong thuc tinh hé sb twong quan Pearson [14]
duoc thé hién nhu sau:

Y X =D -7)
le (X=X x Y (¥ —7)?

Trong d6: Xi va Yi la gia tri cua thong sé do
tai diém khao sat thtr nhat va thtr hai; X va Yla
gia tri trung binh cua cac dit li¢u tuong Gng; n 1a
s6 lwong mau dit liéu.

- Chi sb sai s6 binh phuong trung binh
(RMSE) 12 mot chi s théng ké duoc sir dung phd
bién dé dénh gia do chinh xac ctia mo hinh dy
bao hodc md phong. RSME giip do luong do
1éch trung binh gitta cac gia tri du bao (hoac mo
phong) va gia tri thuc té (quan tric) bang cach
tinh can bac hai cta trung binh binh phuong sai
s6 [15].

RMSE ’ (R = 0)?
N

Trong do6: Fj la gia tri mo phong; O; la gia tri
quan tric; N 1a tong s cac cip diém.

2.2.3. Kich ban giam nhiét

Bing 1. Chi tiét thanh phan ciia cac kich ban

F |

Hién trang

R

"JUU

Vit liéu hap thu nhiét cao (thep, nhya duong) Cay xanh thp (5 m),
mat do trung binh

Nhom kich
ban vit liéu
(VL)

a) VL_1: Thay thé bang vat

b) VL_2: Str dung cong
nghé vat liéu tién tién: Bé

¢) Cai thién cdu trac bé
mat (VL 3): Tudng bé
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li¢u thy dong, Shading

tong quang hoat tinh va

tong rong, mai Wetroof

Nhom kich \-
ban ciy TR B R
xanh (CX)

d) CX 1: Tap trung vao chie‘}u
cao va do day tan: Nang chicu
cao cay lén 15 m (89 cay), tang

e) CX_2: Tép trung vao
s6 lugng va da tang:
Tang 1én 102 cdy (nhiéu
nhat), két hop cay cao

plexiglass va bé tong/nhua Plexiglass (céch nhiét 16ng) va nén
duong tiéu chuan bé tong sang mau
R A s sy
A
Fra o

'i.’rii ..... yiiy

f) CX 3: Tap trung vao
chat lwong tan: Str dung
it cay hon (79 cay) nhung
100% 1a cay than 16n, tan

kich thudc than 3 c4 A
(15 m) va cay thap (5 m). diy va cao 15 m
A T e s S—
: g .
e ﬁg
Nhom kich E | \
ban tong R AR
hop (TH) e T
Ch PO h) Két hop vat liéu quang
g) TH_I: K&t hop vat liéu thu 3 Kéth . ¢
dong (VL. 1) va chién luge cay | hoattinh (VL 2)va | 1) fiét hop mai Wetroo

xanh cao tang (CX_1)

chién luoc da tang, s6

(VL_3) va cdy than 16n
lwong 16n (CX_2) tan day (CX_3)

Viée dé xuét cac kich ban giam nhiét trong
nghién ctru nay duogc xdy dung trén hai nén
tang chinh: Co s& khoa hoc tir cac nghién ctru
quéc té va dic diém thuc tién cua khu vuc
nghién ctru. Trén co s& tong hop cac cong trinh
trude day, nghi€n ciru xac dinh hai nhém giai
phap then chét gém: Thay d6i vat liu bé mat
(d0 phan xa cao va vat liéu cach nhiét) va tang
cuong hé théng cay xanh (vé chiéu cao, mat do,
s6 luong va chit luong tan). Két qua nghién
cuu cia Mohammad Taleghani va cs (2016) [4],
Edward Ng va cs (2012) [6], Bonggeun Song va
Kyunghun Park (2015) [7], Umberto Berardi va
Jonathan Graham (2020) [10] d& chirng minh
hi€u qua lam mat cua tung nhom giai phap
riéng 1¢ ciing nhu khi két hop ap dung tit ca cac
nhém giai phap nay. Pong thoi, tir thuc trang
khu vyc m6 phong tai Cong ty Cé phan Thirc
in Chin nudi (KCN Tra Noc 1) ¢6 ty 18 bé mit
cing cao, mai thép hap thu nhiét manh, cay
xanh thua thét va nhiét d6 bé mat 1én t&i
40,8°C, nghién ctru da thiét ké 10 kich ban bao
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gom: 01 kich ban hi¢n trang, 3 kich ban vat liéu
(VL), 3 kich ban cay xanh (CX) va 3 kich ban
tong hop (TH). Pic diém cia cic kich ban dugc
thé hién ¢ bang 1.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua kiém chirng dd tin ciy cua
moé hinh

So sanh dit liéu vi khi hau dugc moé phong
trén mo hinh ENVI-Met véi dir liéu duoc quan
trac tai khu vuc nghién ciru cho thay:

- Mirc d6 tuong quan: Két qua phan tich cho
thdy, gia tri R* > 0,91 va RMSE la 0,93. Pay la
mirc twong quan rat cao, khing dinh mo hinh
ENVI-Met c¢6 khi ning md phong sat véi dién
bién thuc té cua vi khi hau tai khu vyc.

- Xu huéng bién dong: Biéu d6 twong quan
cho thdy sy bién dong nhiét do giira hai gia tri
khong dang ké. Ca nhiét do thyc té va mo phong
déu c6 xu huéng ting dan tir 6 gio sang, dat dinh
Vao khoang tir 12 gio trua dén 2 gio chiéu va sau
do6 giam dan.
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Hinh 3. Biéu d6 bién thién nhi¢t d9 khong Kkhi (trai). Biéu do twong quan giira két quiz mé phéng
nhiét do khéng khi va nhiét do khéng khi quan trac (phai)

3.2. Hi€u qua giam nhiét cia cac kich ban

Nhoém kich ban vat liéu tap trung thay thé céc
vét liéu bé mat truyén thdng nhu nhya dudng,
thép don 16p b::ing cac vat liéu co tinh cach nhiét
va phan xa cao (tuong thu dong, bé tong quang
hoat tinh, Wetroof). Két qua mé phong cho thay,
day 1a nhom cé tac dong thip nhat dén nhiét do
khong khi, véi mire giam chi tir 0,02 - 0,05°C.
Tuy nhién, nhom VL lai thé hién vai trd quan
trong trong viéc ngan chin buc xa nhiét bé mat,
gitip gidm nhiét do burc xa tir 0,18 - 4,03°C. Piéu
nay la do cac vt ligu cach nhiét tdt va mau sic
sang dd giup giam thiéu dang ké luong buc xa
nhiét truyén dén co thé nguoi, dong thoi hd tro
tang nhe tde do gi6 (dat tdi da 1,33 m/s), tao diéu
kién Iuu thong khong khi tot hon tai cac khu vuc
san xuat.

Nhom kich ban thay d6i cay xanh (CX) mang
lai hi¢u qua lam mat rd rét hon nhd vao kha nang
che bong va qua trinh thoat hoi nudc cia thuc
vat. Béng cach diéu chinh co cdu chung loai, vu
tién cac loai cdy than lon, tdn day va cao 15 m
(nhu trong CX K1 va CX K2), dién tich bong
ram duge mo rong, giip ngan can bue xa mat troi
truc tiép xubng bé mat dat. Két qua cho thay,
nhom nay gidm nhiét do khong khi tu 0,02 -
0,11°C va nhiét do buc xa tir 0,3 - 1,21°C so voéi
hién trang.

Nhom kich ban tong hop (TH) thé hién higu
qua t6t nhat khi két hop dong thot cac giai phap
vé vat liéu phan xa va cdy xanh tdi wu. Su twong
hd giita viéc giam hap thu nhiét tir bé mat vat liéu
va tang cuong dd che phu cua cay xanh da tao ra
hi€u qua lam mat cong huong, véi mirc giam
nhiét do khong khi 1én téi 0,16°C va nhiét do bic
xa gidm dén 5,44°C so voi kich ban hién trang.

Dic biét, cac kich ban nay con gitp toc do gid
tang thém khoang 0,13 m/s, hd tro qua trinh luu
thong khong khi va tan nhiét cho khu vuc nghién
cttu. Nhu viy co thé khéng dinh, kich ban téng
hop (dac biét 1a TH_K3) 1a giai phap t6i wru nhat,
khong chi giip giam nhiét d6 hi€u qua ma con cai
thién dang ké sy thoai mai vé nhiét cho cong
nhén va canh quan KCN Tra Noc L.

Két qua nghién ctru cho thdy su tuong dong
véi két qua cua nhiéu nghién ctru trude vé co ché
diéu tiét vi khi hau cua vat liéu va cay xanh. Cu
thé, hiéu qua giam nhiét d6 birc xa cua nhom kich
ban vat liéu (VL) pht hop v6i nhan dinh rang,
cac vt liéu co suit phéan xa cao va kha nang cach
nhiét gitip giam hép thy birc xa mat troi nhung it
anh huong dén nhiét d6 khong khi [7, 8]. Trong
khi d6, nhém kich ban cdy xanh (CX) cho thay
hi€u qua 1o rét hon ddi voi ca nhiét do khong khi
va nhiét do buic xa, phu hgp vdi cac nghién clru
nhén manh vai trd cua béng rdm va qua trinh
thoat hoi nudc trong lam mat moéi truong do thi
[4, 6]. Dac bi¢t, hiéu qua vuot trdi cua cac kich
ban tong hop (TH) cho thiy su cong huong giira
hai nhom giai phép, twong dong véi két qua cua
cac nghién ctru trude day khi két hop vat liéu
phan xa va cdy xanh giup t6i vu hoa can bang
nang luwgng va cai thién vi khi hau d6 thi mot
cach toan dién [10, 11].

Mic du khia canh kinh t - tai chinh chua
dugc phén tich chuyén sau trong pham vi nghién
ctru nay. Tuy nhién, ddy 1 yéu t6 quan trong can
duogc tich hop trong cic nghién ciru tiép theo
nham danh gi4 toan dién tinh kha thi cta cac giai
phdp giam nhiét trong KCN. Trong twong lai, cac
nghién ctru tiép theo can tich hop phan tich chi
phi - loi ich caa cac kich ban dé xuét, qua d6 lam
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1d hiéu qua dau tu, chi phi van hanh va kha ning
nhan rong, khong chi cho KCN Tra Noc I ma con
cho cac KCN c6 diéu kién tuong tu. Cac két qua
trén 1a tién dé quan trong hd trg cic co quan quan
1y trong viéc ra quyét dinh quy hoach canh quan
va cai thién moi truong nhiét cho cac KCN co6 dac
diém tuong ty.

4. KET LUAN

Viéc ap dung don 1é cac giai phap vat li€u chi
mang tinh chét cai thién cuc bd bé mit. Trong khi
do, cay xanh dong vai tro chu dao trong viéc nang
cao cam giac tién nghi nhi¢t thong qua bong ram
va qué trinh thoat hoi nudc. Tuy nhién, dé dat
duoc hidu suit giam nhiét t6i vu cho cac KCN tap
trung nhiéu nha xudng va vat liéu hép thu nhiét
manh nhu nhya dudng hay mai ton, viéc trién
khai cac kich ban tong hop (TH) la giai phap kha
thi va hiéu qua nhit. Cu thé, kich ban toi uu
(TH_3) c6 thé giup giam nhiét d6 khong khi
khoang 0,16°C va giam nhiét do birc xa trung
binh 18n dén 5,44°C, cao hon 3 rét so véi cac giai
phap don 1¢, cho thdy hiéu tmg cong huong gitra
vat liéu va cay xanh trong viéc diéu hoa vi khi
hau. Két qua nay cung cap co sé khoa hoc quan
trong cho céng tac quy hoach canh quan va lga
chon vét liéu xay dung bén viing tai thanh phé
Cén Tho va cac khu vuc c6 diéu kién tuong tu.
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RESEARCH ON LANDSCAPE COOLING STRATEGIES IN TRA NOC I
INDUSTRIAL PARK, CAN THO CITY

Phan Kieu Diem', Tran Gia Hong', Nguyen Kieu Diem',

Ngo Hoang Ngoc Dung’, Nguyen Thi Hoang Anh®

"Faculty of Environment and Natural Resources, Can Tho University

Faculty of Architecture and Planning, Hanoi University of Civil Engineering
IStudent of Land Management, Course 47, Can Tho University
Abstract

This study evaluates the effectiveness of passive cooling solutions at the Tra Noc I Industrial
Zone, Can Tho city, using urban microclimate simulation with ENVI-Met software. The
survey period was February 2025 and the study site was a representative area of the industrial
zone covering 34,435.1 m? The simulation model was validated with high reliability,
achieving a correlation coefficient of R> > 0.91 and an RMSE error of 0.93 between simulated
and field-measured results. The study analyzed the microclimate across 10 scenarios
incorporating various interventions, including: Surface material changes (asphalt, steel),
adjustments to multi-layered vegetation density and combined scenarios. The results indicate
that individual solutions yield varying levels of effectiveness: The material-change group
(VL) reduced mean radiant temperature (Tmrt) by 0.18 - 4.03°C but had minimal impact on
air temperature (Ta); the vegetation adjustment scenarios reduced Ta by 0.02°C to 0.11°C and
Tmrt by 0.3°C to 1.21°C compared to the baseline. The highest cooling performance was
recorded in the combined scenario (TH_3), in which Ta decreased by 0.16°C, Tmrt decreased
significantly by up to 5.44°C and wind speed increased by 0.13 m/s, resulting in a marked
improvement in microclimatic conditions. The study recommends the synchronized
integration of low-reflectance materials and dense-canopy vegetation systems as a key
strategy for mitigating heat accumulation and enhancing the working environment quality in

industrial zones.

Keywords: Urban heat island, passive cooling, Can Tho, industrial zone.
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