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Abstract: Rapid urbanization and urban scale expansion contribute to an increase in both land
surface temperature and urban heat island (UHI) in the Bangkok metropolitan. By integrating
remotely sensed imagery analysis to retrieval the land surface temperature from a thermal infrared
band of Landsat satellite imagery, spatial analysis, and correlation analysis. The research revealed
spatial distribution, magnitude and impact factors of the UHI. The UHI areas located in the urban
areas in the city center where were high urban density. These areas had a degree of UHI from 0-
7°C compared to non-urban areas. The UHI magnitude can be increased by urban development
throughout the urban density enhancement. Besides, UHI can also be mitigated by the cool
surfaces, open water surfaces and vegetation cover in the urban areas. The research findings offer
information for urban spatial planning forward to the general goal of becoming a livable city.
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Tém tit: D6 thi hoa nhanh chong cing véi quy md d6 thi ngay cang mo rong gép phan lam gia
tang nhiét do bé mat va dao nhiét do thi tai d6 thi Bangkok. Bang phuong phép phan tich anh vién
tham trong trich xuét nhiét do bé mat tir anh h6ng ngoai nhiét trén v¢ tinh Landsat, phan tich
khong gian va phan tich twong quan, nghién ciru da xac dinh phan bb khong gian, d6 16n va cac
yéu td chinh tac dong dén dao nhiét d6 thi. Két qua nghién ctru cho théy, khu vuc dugce xac dinh
xay ra ddo nhiét d6 thi 1a vung d6 thi phan b tai trung tdm thanh phé v61 mat do do thi cao hon
hén so vé&i cac khu vuc khéc. Nhitng khu vuc ndy c6 mirc dd ddo nhiét tir 0-7°C so vé&i khu vuc
ngoai do thi. Do 16n cta dao nhiét d6 thi gia ting do sy phat trién do thi thong qua su gia ting mat
do d6 thi. Dong thdi nghién ciru cling cho thiy hién tugng dao nhiét c6 thé dugc giam thiéu boi
cac yéu t6 nhu bé mat it hap thu nhiét, mit nuéc md va thyc vat tai d6 thi. Két qua nghién ctru
cung cap thong tin hiru ich cho cong tac quy hoach khong gian do thi hop 1y tai cac thanh phé
huéng t6i muc tiéu tré thanh mot thanh phd dang song.

Tir khoa: D6 thi Bangkok, d6 thi hoa, ddo nhiét d6 thi, nhiét do bé mat, vién tham.

1. Giéi thiéu

D6 thi hoa 1a mdt qua trinh tit yéu trong
tién trinh phat trién kinh té - xa hdi, do6 thi hoa
c6 thé dan dén vo s6 nhitng hé qua tich cuc va
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tiéu cuc dén kinh t&, xa hoi, moi truong [1].
Ciing nhu hau hét cac thanh phd 16n khac,
Bangkok dang phai di mat trudc tinh trang d6
thi héa nhanh chong [2, 3], ddc biét sau thé
Chlen thi hai voi sy dau tu manh mé vao ha
tang do thi va céc tién tich cong. Bangkok di
nhanh chong tré thanh mét trong nhiing thanh
phé 16n nhat khu vuc véi dién tich d6 thi lién
tuc mo rong tir 1.900 km? (nam 2000) Ién 2.100
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km? (nim 2010) va chiém khoang 80% tong
dién tich d6 thi toan Thai Lan [4]. Do thi hoa
g6p phan manh mé vao thay doi cic mat phu ty
nhién (cdy xanh, dong ruéng, mit nudc) thanh
cic bé mat khong thadm (nha cua, cao be, dudng
s4) voi cac vat li€u dac trung d6 thi (thép, kinh,
bé-tdng, nhya duong). Cac vat liéu nay khong
nhing hap thy ma con gitt nhiét tir birc xa mat
trdi bén trong cac cAu trac cla no, gop phan vao
gia tang nhiét do trung binh tai do thi [5].

Khu vyc d6 thi Bangkok nam trong khu vuc
nhiét doi gié mua kha khuat gi6 trong vinh Thai
Lan v6i sO gio ndng dai, nhiét do va d6 am cao.
Khi hau hang nam c6 thé duogc chia thanh ba
mua chinh v6i nhiing déc diém khac biét 13 rét
gom, miia mua (7-10), mua dong (11-1) va mua
hé (2-6) voi nhiét 6 cao nhat nam, c6 thé 1én
dén trén 40°C [6, 7].

Su tap trung ngay mot day dic cac do thi
lién ké, ha té”lng do6 thi day dac cung véi cac dac
diém khi hau ban dia da gop phanhinh thanh tai
Bangkok mot vung luoén c6 nhiét d6 cao hon
nhitng khu vyc nong thon lan can, day dugc goi
la hién tuong dao nhiét do thi [8]. Nhiét do cao
tir hién twong dao nhiét d6 thi c6 thé mang dén
lgi ich trong viéc kéo dai thoi gian canh tac
néng nghiép, dac biét vao mua dong & cac vung
han doi [9]. Nhung hau hét cac tac dong cua
dao nhiét do thi 1a c6 hai nhu 6 nhiém khong
khi, anh hudng dén sirc khoe cu dan do thi, suy
thoai chat lwong modi truong va £0p phan gia
tang dién nang ti€u thu cho nhu cau lam mat, tur
d6 gian tiép 1am gia ting chi phi sinh hoat cua
nguoi dan do thi [8].

Vi vay, nghién ctru duogc thuc hién nhim
x4c dinh mtc d6 va phan bd dao nhiét do thi,
ddng thoi xac dinh cac yéu tb chinh anh hudng
dén dao nhiét do thi lam co so cho quy hoach
phat trién khong gian d6 thi va khuyén cao
giam thiéu tinh trang dao nhiét do thi.

2. Dir liéu va phuwong phap nghién ciu

2.1. Khu viec nghién ciru

Khu vuc d6 thi Bangkok gdm ving 15i la
thi 6 Bangkok, tinh Nonthaburi & phia tay bac

va tinh Samutprakarn ¢ phia dong nam (Hinh
1). Toan bd khu vuc d6 thi Bangkok bao phu
3.192  km? g@)m 18 quan nhu sau
Bangbuathong, Bang Yai va Nontha Buri
(thudc tinh Nontha Buri), Samut Prakarn, Bang
Plee va mot phan quan Rat Burana va Prawet
(thugc tinh Samut Prakarn) va 7 quan con lai
thudc thu d6 Bangkok. Khu vuc do6 thi Bangkok
dugc x4c dinh 1a ving cung tiéu thu dién nang
va dugc quan ly boi SO dién lyc thanh phd
Bangkok, dong thoi ciing 1a viing cting chia sé cac
tién ich khac tai do thi [10].

2.2. Dir liéu

Dt liéu anh: Dir liéu ctia nghién ctu la anh
v¢ tinh Landsat 7 (ETM) chup ngay 18/02/2017
gom hai canh anh thudc hang/cot 129/050 va
129/051 c6 hé toa d6 UTM-WGS-84 zone 47
North. Anh c6 d6 phéan giai khong gian trung
binh 30 mét trén cac kénh da phd va 60 mét dbi
v6i kénh hong ngoai nhiét da duoc thay doi
kich thudc pixelthanh 30 mét. Hai anh dugc
chup lan luot vao 10:39 va 10:40 tai Bangkok
(UTC +07:00). Cac anh déu c6 ty 1¢ may phu
nho hon 1,0% phu hop cho trich xuat nhiét do
bé tir anh.

Ngoai ra, dé phuc vu cho viéc phan tich dao
nhiét d6 thi, nghién ctru con st dung di liéu bd
trg vé phan bd khong gian d6 thi duoc phan loai
tir anh vé tinh Landsat 7 ETM cung thoi diém
bang phuong phap phan loai huéng dbi tuong
vo1 d0 chinh xac toan cuc dat 90,1%.

2.3. Phuong phadp nghién cuu

Tién xit Iy dnh

Dir liéu anh vién tham thu duoc di dat yéu
cau vé ty 1¢ may phu, tuy nhién do 16i Scan
Line Corrector (SLC) tir cudi thang 05/2003
trén anh Landsat 7 lam xuét hién cac soc lam
thiéu thong tin trén anh. Cac soc nay dugc
phuc héi lai thong tin bang thuét toan ndi suy
véi phuong phap Triangulation[11-14]. Mbi
diém anh thiéu thong tin dugc tinh toan va ndi
suy bang gia tri cua cac diém anh 1an can véi
clra s tam giac (triangles) [15].
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Hinh 1. Anh Landsat 7 ngay 18/02/2017 (t5 hop mau 7-5-3) khu vurc d6 thi Bangkok, Thai Lan.

Trich xudt nhiét do bé mat

Nghién ctu dathyc hién trich xuét nhiét do
bé mit tir kénh hdng ngoai nhiét, kénh can hong
ngoai va kénh d6 cua dii phd nhin thiy thong
qua viéc hiéu chuan phat xa bé mat ddi véi cac
mit phu khic nhau bang hop phan thyuc vat,
gbm céc budc sau:

1. Chuyén doi gia tri TOA (Top of
Atmosphere) birc xa sang gia tri TOA nhiét do
d6 sang bang cong thic (1) v6i hing sd nhiét
dugc cung cép trong tép metadata.

T K,

B =7 N
In[K1+1J
Lk

Trong d6:Tg la gid tri nhi¢t do do
sang(K);L, la gia tri TOA birc xa(Watts/
(m**srad *um));K; 1a hing sb nhiét K1, K, la
hang sb nhiét K2.

2. P phat xa ciia bé mat ty nhién khac
nhau docac déc tinh mat phti khac nhau, nhu sy
khac biét giita dong rudng, do thi va dét tréng
[17]. Po phat xa bé mit () duoc tinh dyua vao
coOng thuc (2) [18].

(1)[16]

e=mP, +n (2)
Véoi: m=¢g, —¢g, —(1—-¢,)Fe, (2.a)
n=g, +(1-g,)Fe, (2.b)

Trong d6 ¢, & lan luot 1a d0 phat xa bé mat
clia mit phi day thyc vat Vé‘. dat tréng. Céc gia
tri tham khao cho &, va elan luot 1a 0,99 va
0,97 [18]. Va F 1a chi s6 hinh dang, gia dinh
phan bd hinh hoc 13 khic nhau va F=0,55.Vi
vay cong thirc (2) duoc thé hién cu thé bang
cong thtrc (3) nhu sau:

€=0,004.R, +0,986 3)

Hop phan thyc vat P,duge tinh bang cong
thire (5) boi chi sb thyc vat (NDVI) bang cong
thic (4), va cac gia tri cu thé NDVIyva
NDV I ala gid tri nhé nhat va 16n nhét cua kénh
NDVI dugc théng ké tir kénh anh [19].

NIR - Red
l=— 4)[20
NIR + Red (4)[20]

Trong do, NIR 14 kénh cén héng ngoai
(Near Infrared) va Red 12 kénh anh thufc vang
anh sang nhin thay mau do.

NDV
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o _(_NDVI-NDVI,, ’
" | NDVI_, —NDVI_,

3. Udc tinh nhigt do bé mat LST (T,) tir
nhiét d6 sang T va € bang cong thirc (6) [21-23].

T

— L ®

1+ (XB].lns
p

Trong do, A la gid tri budc song cia kénh
nhiét phat xa;p=h.c/o(p=1,438 x 102 MK); véi
o =h§ng s6 Boltzmann (1,38 x 102 JIK), h =
hing s6 Planck(6,626 x 10 Js), va ¢ =van
tdc anh sang (2,998 x 10° m/s).

Xac dinh dao nhiét doé thi va phdn tich
khodng gian

Pao nhiét do thi la phﬁn nhiét @6 chénh 1éch
gitta khu vuc d6 thi so vd&i nhiét @6 trung binh
khu vuc ngoai d6 thi.

Phan bd khéng gian dao nhiét do thi va sy
tap trung dugc xac dinh bé“mg phan tich Hot
Spot Analysis (Getis-Ord Gi*) trén dir liéu dao
nhiét d6 thi trung binh cta cac luc gidc c6 canh
1.000 m [24]. Trong phép phén tich hotspot, két
qua tra vé gia tri p (xac suit) va diém sb z (46
1éch chuan), trong d6 cac gia tri duong 16n hon
z 14 céc cum hotspot (diém noéng), nguoc lai cac
gia tri &m nhd hon z dugc phan nhom la cac
cum diém coldspot (diém lanh) [25].

(®)

T, =

Nhiét dd bé mat (oC)

57

Phan tich twong quan

Céac bién c6 ky vong anh huong dén dao
nhiét do thi dugc phén tich phan tich tuong
quan cgp (pair correlation) vdi hé s6 twong quan
tham s0. D§ 16n hé s6 tuong quan thé hién mbi
quan hé giita cac bién chit hay khong chat
tuong (mg Vi gi tri cac trong s6 tir -1 dén 1 [26]

3. Két qua va thao ludn
3.1. Nhiét dé bé mdt va ddo nhiét do thi bé mat

Nhiét do bé mdt

Nhiét d6 bé mat trung binh tai khu vuc
nghién ctru 1a 28,6°C (+2,5°C), trong d6 nhiét
dod cao nhit dat 44,2°C tai khu vuc d6 thi va
nhiét d6 thip nhat 1a 11,9°C tai cac bé miat phu
nudc ngoai d6 thi,cho théy c6 su khac biét gitra
nhiét d6 bé mat trung binh cta cac quan ndi 6
trung tim thanh phd va cdc quan ngoai 6 bén
ngoai thanh phd. Nhiét d6 trung binh khu vuc
do thi trén cac quan ndi 6 dugc udc tinh khoang
30,76°C (= 1,6°C) voi khoang nhiét d6 bé mat
dao dong tr 29,8-31,3°C twong Ung tai quin
Prawet va quan Lat Phrao.

Nhiét d6 trung binh tai khu vyc nay cao hon
héntai céac quan ngoai 6 véi nhiét d trung binh
la 28,58°C (+ 1,7°C), trong d6 quan c6 nhiét do
cao nhat 1a Bang Yai dat 30°C va quan c6 nhiét
d6 trung binh thip nhéat 13 Rat Burana véi
27,3°C (Hinh 2).
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Hinh 2. Biéu dd nhiét d6 bé mat trung binh ctia nhdém quén ndi 6 va ngoai 6 nam 2017.
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Bang 1. Cac khoang gia tri nhiét d§ LST va d9 1on tuong uirng

STT Do 16n Cong thire Gia tri LST (°C)
1 Rét cao Ts>Ta +2Sd Ts>33,6

2 Cao Ta+Sd<Ts<Ta+28d 31,1 <Ts<33,6
3 Kha cao Ta+Sd2< Ts<Ta+Sd 29,9<Ts<31,1
4 Trung binh Ta-Sd/2 < Ts<Ta+Sd2 27,4<Ts<29,9
5 Trung binh thap Ta-Sd <Ts<Ta-Sd/2 26,1 <Ts<274
6 Kha thap Ta-2Sd<Ts<Ta-Sd 23,6 <Ts <26,1
7 Thip Ts < Ta- 25d Ts<23,6

Ghi chit: Ts 1a nhiét 6 bé mit, Ta la nhiét dobé mit trung binh, Sd 1 d6 1&ch chuén.

Nhiét d6 bé mit dugc chia thanh 7 khoang
tuong tmg v6i 7 mirc d6 nhiét do tir thip dén rat
cao tuong ung bang cong thirc & Bang 1 [27].

V& phan bb khong gian, Hinh 3 thé hién
phan bd khong gian ctia 7 khoang nhiét do da
duoc tinh toan tai khu vyc nghién ctru. Nhin
chung, bé mat khu vuc nghién ctru dugc bao
phui cht yéu boi cac ving nhiét d6 dao dong tir
trung binh dén cao va rat cao. Cac khu vuc nay
duoc dé dang nhan dién trén anh véi mau vang
cam la chu yéu. Nhitng ving c¢6 nhiét d6 cao
nay tap trung chu yéu ¢ khu vuc trung tam
thanh phé va cac khu vuc do thi lan can. Nguoc
lai, viing c6 nhiét d6 bé mit thip phan bd & phia
tdy nam va ving ngoai do thi trén cac bé mat
phti gom thuy san va thuc vat phu.
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£ Thang2/2017 !

20000
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Hinh 3. Ban db nhiét d bé mit theo cac khoang nhiét do (a) va biéu dd co ciu cac khoang nhiét d6 ndm 2017 (b).
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chiém 17,5% va ving trung binh (27,4-29,9°C)
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ung 1a 13%, 18,1% va 2,2%. Nhin chung, nhiét
d6 bé mat khu vuc d6 thi Bangkok khé cao voi
nhiét do trung binh trén 27°C va chiém hon
50% dién tich toan khu vuec.
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Ddo nhiét do thi bé mdt

Pao nhiét d6 thi bé mit duoc xac dinh dua
trén chénh léch nhiét do trung binh giita ving
do thi va vung ngoai d6 thi. B 16n dao nhiét
cling dugc chia khodng tuong tng véi mirc do
theo Wang et al (2017), trong d6 gom 4 mirc d6
dao nhiét: dao nhiét thap (0-1,3°C), dao nhiét
trung binh (1,3-4,2°C), ddo nhiét cao (4,2-
7,0°C) va dao nhiét rat cao (trén 7,0°C). Trong
d6, phan 16n dién tich khu virc c6 xay ra hién
tuong ddo nhiét bé mit thuéc mirc d6 dao nhiét
cao voi 120.268 ha chiém 38% dién tich toan
khu vyc. Dién tich ving dao nhiét trung binh va
dao nhiét rit cao c6 dién tich x4p xi bang nhau
véi dién tich 1an luot 13 42.293 ha va 39.461 ha
chiém 13,4% va 12,5%. Con lai chiém di¢n tich
thip nhat véi 1.861 ha 1a ving c¢6 dao nhiét &
mirc d6 thap.

Vé phan bd khong gian, thong qua biéu do
phan tich hotspot muc do ddo nhiét bé mit thé
hién 3 vung trong xu huéng dao nhiét nhu sau:
vung tap trung dao nhiét cao (vung mau do,
Hinh 4), ving khong c¢6 khac biét vé muc do
dao nhiét (vung mau vang, Hinh 4) va vung dao
nhiét thip (ving mau xanh, Hinh 4).Nhin
chung, ving nong (hotspot) dai di€n cho murc
dd ddo nhi¢t cao (p=90%) tap trung & cic
quanndi thanh c6 mat do do thi day dic gdom
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— Ving khéng dao nhiét
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= D30 nhiét rét cao
g i
1 &
] L

1500000

640000 660000 680000 700000 720000

1560000

1525000
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2017

Bang Khen, Lat Phrao, Samsen, Bang Kapi,
Bang Khungthian, Yan Nawa, Klong Toei va
Bang Plee (noi toa lac cua san bay qudc té
Suvarnabhumi). Vung lanh (coldspot) dai dién
cho ving dao nhiét do thi rat thip (p>90%)
phan b & vong ngoai ria cua khu vuc d6 thi
Bangkok dugc diac trung boi cac bé mat phu
thuc vat va mat nudc thudc tdy nam quén Rat
Burana va phia dong nam cia quan Samut
Prakarn va quan Bang Plee.

3.2. Yéu t6 anh huong dén nhiét do bé mat va
ddo nhiét do thi

Qua phan tich twong quan gitra cac bién
quan sat gdm mat do do thi (UD), ti 1& ving co
nhiét d6 cao (HT), ti 1€ dién tich thuc vat phu
(VD), ti I¢ dién tich mat nudc (WD), ti 1€ dién
tich bé mat mat (CSD) so voi nhiét 46 bé mat
(LST) va muc d6 dao nhiét do6 thi (UHI).Muc
d6 tuong quan giita cac bién duoc thé hién ¢
Bang 1 va so d0 mang (Hinh 5). Trong d6 cac
bién c6 twong quan véi nhau duoc thé hién
bang cac két ndi trong mang cang gan nhau,
mirc d twong quan dwong va am duoc thé hién
lan luot bang mau d6 va xanh, dong thoi d6 day
ctia duong két ndi thé hién mirc do twong quan
clia cac bién (twong ung véi gia tri & Bang 2).
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Hinh 4. Ban d6 mirc d6 dao nhiét d6 thi bé mat va biéu do hotspot dao nhiét d6 thi bé mat.
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Bang 2. H¢ ) tuong quan cia cac yéu t6 anh huong dén nhiét d6 bé mat va dao nhiét do thi

ub HT LST UHI VD WD CSD
LST 0,87*** 0,96*** 0,87*** -0,35 -0,88*** -0,88***
UHI 0,61** 0,87*** 0,87*** -0,14 -0,73*** -0,63**

UD la mdt dg dé thi (%); HT la dién tich ving c6 nhiéz dg cao; LST la nhi¢z do bé mat trung binh (°C). UHI la d¢ lén trung
binh cua hién tuong dao nhiét dé thi (°C);VD la ty I¢ bé mdt thyc vdt phi (%); WD la ty I¢ bé mdt phi béi nudc (%); CSD la
ty I¢ chung cac bé mat mdt ngodi do thi (%). V&i: *** tuwong img P < 0,001; ** twong vmg P < 0,01, va * twong vmg P <0,05

Hinh 5. So dd mang thé hién quan hé giita c4c bién quan sat.

Qua do ta théy, nhiét do bé mit co tuong
quan thuan kha cao voi mat do do thi cia mot
khu vye. Dong thoi, ty 16 cac bé mat mat gom
mat nudc va thuc vat cod vai trd quan trong
trong giam nhiét do bé mit cua mdt khu vuc,
trong d6, bé mit nudc giup lam giam nhiét do
bé mat rd rét. Nguoc lai, miic d6 dao nhiét do
thi cia khu vuc dugc nhan thiy sé gia ting theo
su phat trién do thi théng qua mat do do thi,
ddng thoi boi cac yéu to khi hau thong qua
nhiét d khong khi va nhiét do bé mat cling lam
gia tang khu vyc c6 nhiét do bé mit cao. Hon
nita, cac yéu tb6 moi truong nhu dién tich phu
boi cdy xanh va mat nude trong khu vuc do thi
¢6 tac dung lam giam muc d6 ddo nhiét d6 thi
cho khu vuc do.

Nhin chung, ¢6 hon 50% dién tich khu vuc
nghién ctu la khu vuc d6 thi c6 xay ra déo
nhi¢t d6 thi. Trong diéu kién khi hau nhiét doi

gi6 mua c6 mua hé noéng voi nhiét do khong khi
1én dén 40°C (thdng 3-4) va su db thi héa nhanh
chong 1a nhitng yéu t6 gop phan hinh thanh dao
nhiét d6 thi tai ving d6 thi Bangkok. Trong
khuon khé cua nghién ctru, yéu t0 mat do do
thi, ty 16 cic bé madt mat (cdy xanh, mit nudc)
va nhiét d6 bé mat da duoc ching minh 1a co
tac dong dén su hinh thanh va d6 16n cua dao
nhiét d6 thi. Bén canh do, cac yéu t6 khac nhu
su phat trién dan s, mtc phat thai cac khi nha
kinh va loai vat li€u xay dung trong d6 thi co
thé gop phan vao sy hinh thanh dao nhiét nhung
chua dugc xem xét trong nghién cuu.

Két qua cua nghién ctru 1a bude dau phan
tich xu hudng ddo nhiét d6 thi dong thoi dé xuat
giai phap giam thiéu anh huéng dio nhiét do
thi. Thuc té, d6 thi hoa va mo rong do thi 1a vn
dé khong thé tranh khoi, viéc giam mat do do
thi dong thoi gia tang cac bé mat mat (cdy xanh,
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mat nudc) trong cung mot dién tich la diéu kho
¢6 thé thyc hién. Bién phap giam thiéu nhiét o
bé mit va dao nhiét cua cdy xanh va mit nudc
1a mot goi y cho quy hoach khong gian va quy
hoach xay dung phat trlen d6 thi. Cu thé,
Bangkok can ting cuong trong méi va chim
soc cdy xanh trén cac tuyén duong, cong vién
va tai cac khong gian mé. Pong thoi co thé ting
dién tich phu cay xanh cho khu vuc bang cich
trdng cdy canh, rau trén cac mai nha hodc san
thugng [28, 29].

4. Két luan va kién nghi

Nhiét 6 bé mit trung binh d6 thi Bangkok
nam 2017 khac biét ro rét gitta cac quin noi
thanh (30,76°C) va ngoai thanh (28,58°C).
Trong do6, khu vyc c¢6 nhiét do kha cao dén rat
cao chiém khoang 30% dién tich khu vuc trén
cac ving d6 thi va dat xay dung. Mirc 46 dao
nhiét d6 thi tai khu vuc nghién ciru dugc xac
dinh tir 0-7°C, phan bd chi yéu trén cac khu
vuc do thi tap trung day déac ¢ trung tdm thanh
phd va giam dan ra ria ngoai do thi. Pong thoi
nghién ctru ciing tim ra cac yéu té lam ting dao
nhiét do thi 1 nhiét d6 bé miat qua gia ting mat
do d6 thi xay dung, tuy nhién d4o nhiét d6 thi
cling c¢6 thé duge giam thiéu bang cach tang
dién tich khong gian mit nuéc md va cac bé
mat mat tir tham thuc vat.

Trong pham vi nghién ctru nay cac yéu tb
anh huong dén dao nhiét do thi duoc trich xuat
tir dir liéu anh vién tham hién c6. Vi vdy, can
xem xét dén cac yéu t6 khac co thé anh huong
dén gia ting nhiét d6 bé mat nhu sy phat trién
cac nganh cong nghiép san xuit, gia tang 0
nhiém khong khi, va quy m6 dan s6 cho cac
nghién ctru tiép theo.
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