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PHAN TiCH HIEN TUQNG PAO NHIET PO THI
MOI LIEN HE GIUA NHIET PO BE MAT DAT
VA BE MAT KHONG THAM NUOC

PHAM MINH HAI"”, NGUYEN VINH KHANG®
“Vién Khoa hoc Do dac va Ban do,
@Van phong B6 Tai nguyén va Méi truong

Tém tat:

Sw gia tdng vé phéan trém dién tich ctua cac khu vuc khéng thdm nuéc la két qué cia
qua trinh dé thji héa nhanh chéng & cac thanh phé I6n. P& c6 mot sé nghién ctru vé tac
dong cla qua trinh dé thj héa téi hé sinh thai, dac biét khi chi sé khéng thdm nudc vuot
quéa ngudng dé duy tri hé sinh thai bén vitng. Bai viét nay nghién ctru mbi quan hé giira
ddo nhiét dé thj (Urban heat island-UHI) va phén trdm dién tich bé mét khéng thadm nuéc
(% ISA — Impervious surface area) véi khu vure thir nghiém & Thanh phé Ha Noi, Viét Nam.
Nhiét do bé mét dét duoc tinh toén tir bang nhiét Landsat TM. Nghién ctru da dua ra so
db gém céc budc tir tién xir ly, chuyén dbéi burc xa va tinh nhiét do. Két qua %ISA duoc
déanh gia dinh tinh bdng céc so sénh trurc quan céu tric/mau khéng gian véi céu truc/ méu
st dung dat cua khu vuc thir nghiém. Nhiét do bé mat dét va bé méat khéng thdm nudc
duoc Iira chon dé kiém tra sw tong quan véi dw doan déo nhiét do thj. Két qua da chi ra
méi tuong quan dang ké gitka LST va %ISA, trong d6, sw thay déi LST da duoc gidi thich

duwa trén ISA, dac biét dbi véi khu vire c6 méat do cao ctia Ha Noi.

1. Gi&i thiéu

Nhiét d6 cao hon & cac thanh phé va thi
trAn so v&i cac khu vuc khac 1a két qua cla
qua trinh dé thi héa. Hiéu ng nay dwoc goi
la dao nhiét d6 thi (Urban heat island -
UHI), dé& cap t&i hién twong nhiét do khi
quyén va bé mat & khu vuc dd thi cao hon
so v&i khu viyc xung quanh dé thi do qua
trinh do thj héa gay nén (Voogt, 2003). Téc
dd doé thi hoa cang cao, sy dao nhiét do thi
cang ro rang v&i sy khac biét nhiét do Ion
gitka dé thi va cac khu vyc xung quanh
(vung nbéng thén) (Fei Yuan, 2007; Xinyang
Yu, 2014). Hién twong nay do cac nguyén
nhan: anh hwdng cla blrc xa, hoat dong
gi6, mat do cay trong thanh phd, tinh chat
vat liéu xay dwng va cac hoat dong thai
nhiét cia con nguwoi. Tai cac thanh ph6 trén
thé gidi, viéc xay dwng cac cong trinh dé thi,

mat d6 dé thi cang cao, cwdng dd dao nhiét
dd thi cang I&n. Nhiét d6 cao & khu vyec do
thi do nhiéu yéu té khac nhau: khu vwc do
thi bi giam kha nang lam mat (do tham thwc
vat gidm, su gia tdng dong chay do tang bé
mat khéng thdm); tdng hap thu nhiét & khu
vire do thi (do sy giam phan xa, tang nhiét
tda tr b& mat hap thu nhiét); va do nhiét bj
thai ra tir xe cd, tda nha, v.v... (Chander G,
2009; Deng C.B., 2013; Qin and Zhang,
2001). Téom lai, anh hwéng cia UHI la do
cac qua trinh cac qua trinh bi anh huwdéng
b&i loai I6p phu, d6 dm dia phwong, phan
xa, birc xa nhiét va mot sb cac yéu té khac
(Mitchell, 2011).

D4 c6 nhiéu nghién ctru vé UHI, tim kiém
méi quan hé gitra khu vuc co6 bé mét khéng
thdm nuwéc (ISA) va sy phan bd khéng gian
cla nhiét do bé mat d4t (LST). Cac nghién
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cu thanh céng vé ISA trwdc day da s
dung di¥ liéu vién tham & cac do phan giai
khac nhau dé mé ta sy khac biét vé nhiét do
bé& mat dat va cac chi sb dat, nwdc, do thi.
Do dé, rat nhiéu nghién clru da tim cach
phan tich méi quan hé gitra nhiét do6 bé mat
va do che pha dat/ s dung dat. Unger
(2001) &p dung phan tich héi quy dé kiém
tra &nh hwéng cla cac yéu t6 do thi va yéu
t6 khi twong t&i nhiét dd bé mat khong khi &
Szeged, Hungary. Xu (2010) dwa trén anh
vé tinh Landsat, bang cac diéu tra méi quan
hé gitra LST, %ISA va NDVI da chuyén
hwédng quan tdm nghién clu téi so sanh
NDVI va %ISA nhw céac chi s6 cta hiéu trng
dao nhiét do thi. Cac nghién ctru ciing chira
rang, st dung dat muc dich khac nhau thé
hién cac dac tinh nhiét khac nhau gitra ngay
va dém...

2. Phwong phap va dir liéu
2.1. Khu vwe nghién ctru

Ha Noi & khu vuc phia Bac cua Viét
Nam, ndm & déng bang séng Hong, cach
gan 90km (56 d&m) tlr khu vire ven bién. Ha
Noi c6 3 loai dia hinh co ban: ddng bang,
trung du va vung nui. Nhin chung, dia hinh
thdp dan tr B4c vao Nam va tr Tay sang
Péng véi d6 cao trung binh tir 5 dén 20m so
v&i mwe nwéc bién. Khu vwee déi ndi nam &
phia Tay va B&c cda thanh phé. Ha Noi c6
khi hdu nhiét déi néng am voi lwvong mua
ddi dao. Thanh phé thé hién khi hau dac
trwng cGa mién Bac Viét Nam, mua hé néng
va &m wét con mua déng twong dbi lanh va
kho. Nhiét dé dao dong twr 2.7°C dén 42.0°C.

S tang nhanh ty 1& phan trdm cla dién
tich bé mat khéong thAm nuwéc |a két qua cla
qua trinh d6 thi héa nhanh chéng & thu dé
Ha Noi. Pa cd mot sé nghién ciru vé tac
dong cua qua trinh dé thi héa trong giai
doan chuyén tiép, dac biét la khi chi sb
khéng thdm nwéc vwot qua ngudng dé duy
tri hé sinh thai bén virng. (xem hinh 1)

Hinh 1: Khu vwce nghién cteu
2.2. D liéu dau vao

D@ liéu Landsat TM la mét trong nhirng
anh vé tinh dwoc s dung réng rai nhat cho
viéc thu nhan LST bé&i d6 phan giai cao va
ché do tai mién phi. Anh cé thé lay duoc twr
website Earthexplorer.org théng qua cung
cép céac théng sb truy van hinh anh. Nghién
ctru lwa chon canh anh Landsat-7 ETM+
(Path/Row: 127/045 va127/046) ngay
03/04/2013. Landsat 7 ETM + bao gébm tam
bang, trong d6 bang nhiét c6 d6 phan giai
60m dwoc dung cho tinh toan LST. Anh
Landsat dwoc hiéu chinh t&i hé théng chiéu
UTM (ellipsoid WGS84, zone 48 North) va
dwoc tham chiéu dia ly (geo-referenced)
theo ban dé dia hinh 1:10.000 bang cach
két hop cac diém phu hop trong anh vé tinh
va ban d6. Md hinh da thirc thir tw dau tién
(first order polynomial model) dwoc st dung
dé nan cac mau lang giéng gan nhau nhéat
(nearest neighbor resampling). Sai sb trung
phwong (The root mean square (RMS)) it
hon 0.25 pixels (7.5 m) cho mét trong bén
anh. Sau do, Landsat TM dwoc xt ly béi goi
phan mém Erdas imagine theo th tw: Hiéu
chinh tinh toan nhiét vé tinh, hiéu chinh do
phat xa va dy tinh LST.
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2.3. Loai bé sw anh hwéng cua yéu toé
nwéc

Trong nghién ctru tai liéu, trwede khi tinh
toan LST, nwéc phai dwoc loai bo tir anh do
anh hwdng ctia né té¢i do chinh xac cua qua
trinh (Jimenez-Munoz. S., 2003). Nwéc co
thé dwoc loai bd sau khi tinh chi s6 nwdc
(Normalized difference water indices -
NDWI) ho&c khi cé ban db I1&p phu dat/ st
dung déat.

2.4. Khéi phuc LST

C6 nhiéu phwong phap khéi phuc nhiét
dd bé mat dat tir cac ngudn di liéu. Trong
nghién clru, nhém nghién ctu s&r dung
phuwong phap tw tai liéu (Chander G., 2009).
Nhém nghién ctru bat dau véi viéc tai hiéu
chinh gia tri birc xa DN:

Li=e—r b (DN-QCALI
Qc “\l'nmw_Q( "\l'min

L ]-lmn

(1)

Troqg do L l1a blrc xa TOA tai khdu do
cam bién trong W/(m, *sr*um), QCAL 45 ( =
255) va QCAL i, (= 0) la gia tri Ion nhét va
nhé nhét trong DN, Ly V& Lyay 1@ blrc xa
TOA duoc thu nhé lai dén QCAL,, va
QCALax trongW/(m, sr um), (1) tré thanh
(2):

Ly = (Lmax

“min ]

- Lmin)/255 X DN + Liin (2)

Sau d6, nhém nghién ctru chuyén birc xa
pho sang nhiét d6 bé mat & cam bién (3)
L =[L,~-L,~t(-o)L, () (3)
Trong do6: L7 la birc xa cda muc tiéu vat
thé den cua nhiét dong hoc T ( kinetic tem-
perature); L, & blrc xa dinh khi quyén duwoc
do bang dung cy; L, 1a blrc xa dwong khi
quyén; Ly la blre xa trén bau troi; € 1a truyén
tai khi quyén; € la d6 phat xa ciia bé mét cu
thé cho loai muc tiéu.
Sau dé, tinh gia tri nhiét dé hiéu qua tai
vé tinh Landsat, trong d6 phuwong trinh
Planck 1a twong tw véi hai tham sé ty do

ctia K4 va K, (PT4)
K>

“ ln(?-;‘- 4 I)

Trong do: T gia tri nhiét d6 hiéu qua tai vé
tinh, K, va K4 1a hdng sé hiéu chuan trong
Kelvin, va Lt 1a birc xa phd & khéu do cua
cam bién. Déi véi TM, K, = 607.76 va K, =
1260.56 mW/(cm?*sr-um). Cudi cuing, LST
thu dwgce tir T va cac théng sO khac (PT5)
B T
" 1+ (MxT/p)lne (5)

Vé&i A = 11,5 mm, p = 1,438 x 10-2 m.
(Van de Griend, 2003) da dwa ra phwong
trinh nhw sau:

£ =1.0094+0.004 7 In(NDVI)
2.5. Tinh toan NDVI

Chi sb thwc vat NDVI dwoc tinh theo
cbng thire sau:

(4)

LST

(6)

RN!R -R

NDVI = 2
+R

(7)

NIR red

Trong d6, Ryr 12 phan xa tai bé mat &
dai bang can hong ngoai va R oy 1a phan xa
tai b& mat bang do.

?.6. Khéi phuc dién tich bé mat khéng
tham nworc (ISA retrieval)

P4 c6 mét sb nghién ciru tinh toan bé
mat khéng thdm nuwéc sir dung phan tich
lan phé cho 4 endmember (four-endmember
normalized spectral mixture analysis -
NSMA) (Deng, 2013), trong dé phan tich
thwc vat, elbedo thép, elbedo cao. Carlson
(1997) dinh lwong ISA (xem hinh 2) bang
chi s6 NDVI dat, NDVI thuc vat, NDVI nhw
& phwong trinh (8) dé thu dwoc ban dé ISA:

NDVI - NDVI,,
NDVI,,, ~ NDVI (8)

soil

IS4=1-
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Hinh 2: NDVI (a), LST (b), ISA (c)
3. Két qua va thao luan

3.1. M3u LST va théng ké LST (LST
patterns and statistics)

Hinh 2 (b) cho thdy ban d6 LST duwoc
chiét xuét tir bang nhiét cla Landsat +TM
dwoc chup vao 4/2013. Pay la thoi ky két
thdc mua xuan va nhiét do cao nhat khéng
vwot qua 36°C. Hinh 2 thé hién ban d6 nhiét
do thay déi tir 27 — 35°C & Ha Noi, trong khu
vire xay dwng trung tam va doc theo Son
Tay. Mau sic cta LST thay ddi tir xanh
sang dd khi nhiét dd tang lén (diém anh mau
den bi che pht béi may va khéng cé gia tri).
C6 thé nhin thay tlr ban dd cac dwdng chinh
chay qua thanh phd tao ra mé hinh/mau
tuyén tinh (linear pattern) va khu vuc co
nhiét dé trung binh & gitra. Hinh 2a cho thay
s phan bd NDVI cho Ha Noi, v&i cac gia tri
thay déi tir -0,459388 dén 0,869325, gia tri
trung binh la 0,564552, d6 léch chuan 1a
0,159731. Khu vuc cé nhiéu tham thwc vat
thi co6 gia tri NDVI twong (rng cao, thuwdng
dwoc thdy & phia déng cda khu vuc trung
tam va gilra khu vic trung tam va Son Tay.
Nguworc lai, khu vre d6 thi cé nhiéu dat tréng
thi co gia tri NDVI twong (rng thap.

3.2. M3u ISA va théng ké ISA

Trong bai bao nay, %ISA dugc sir dung
dé xac dinh sw thay déi khéng gian cta khu
vuc xay dwng. Cac gia tri ISA cao thé hién
mat do xay dwng khu vuc day dac. Hinh 2¢
mo ta sw phan bd khéng gian cia % ISA
thay dbi trong khoang 0 — 100% (mau den
sang tréng trong thang xam grayscale). Anh

dwoc chup nam 2003 trwdc khi cé quyét
dinh m& rong Ha Noi nam 2008, vi vay, gia
tri ISA cao chi yéu la & khu vuc trung tam
Ha N&i, phia déng khu vwc nghién ctru (Son
Tay), doc dwéng chinh va & phia Béc. Khi
ma |d lut xuét hién nhiéu hon & nhirng khu
vie xay dwng nhd & Ha Nai, sb lwong cla
cac bé mat khong thAm nwéc trong khu vuc
dd thi 1a chi s méi trwdng quan trong cia
lwu vwe sbng, chat lwong nuwéc va hé sinh
thai tng thé (Ma Y. 2010). ISA c6 thé duoc
dung dé nghién ctru sinh thai bén virng cta
khu vuwec.

3.3. Méi quan hé giira ISA va LST

Bang 1 tém tat cac khu vc theo %ISA va
cho thay gia tri trung binh cGa LST cho cac
ddi twong khac nhau cla %ISA theo théng
ké chic nang vung trong ArcGIS, theo
nghién ctru cua (Xiang Yu, 2014). Khu vyc
v&i ISA cao hon 80% chi yéu & trung tam
thwong mai ctia Ha Néi va doc cac duwdng
chinh. Gia tri ISA nhé hon thi & nhirng khu
vire hanh lang xanh cia Ha Noi.(xem bang
1)

Théng qua cac két qua dau ra, co thé
thdy ISA va LST c6 mbi twong quan I&n
trong cac mau twong tw nhw gia tri ISA cao
hon & khu vie c6 nhiét 3o bé mat cao hon.
Nhom nghién ctru da tinh toan ISA véi cac
dd phan giai khac nhau (bang cach tao mot
hép v&i khodng cach xac dinh, chay trén
hinh anh dé tinh ISA - creating a box of
defined distance, running across image for
ISA calculation). Bang 2 cho thdy do phan
giai th&p cho tham sé twong quan cao hon,
dwoc giai thich theo tai liéu(Xiao Rong-bo et
al., 2007). Viéc tang kich thwdc pixel dwoc
ky vong lam tron nhitng thay déi cia khu
vurc khodng thuan nhat. St dung one-tail stu-
dent’s t-test giup xac dinh y nghia/ tdm quan
trong clia hé sb twong quan.(xem hinh 2)

4. Két luan

Nghién ctru tap trung vao viéc str dung
d@ liéu Landsat 7 ETM+ dé nhan dwoc ISA
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Bang 1
Nam/ % ISA <10% 10% - 30% 30% - 80% >80%
Dién tich ranh gi®i 2008 (ha) 148207 98805 49402 32935
Gia tri trung binh LST (oC) 32,40 35,32 34,56 37,02
Bang 2: Méi tuong quan giita LST va ISA
D6 phan giai (m) 30 60 120 240 480 960
LST ~ ISA ( r value) 0,63 0,71 0,75 0,801 0,830 0,879

va LST théng qua viéc xac dinh gia tri DN
trd lai gia tri tuyét dbi trong diéu chinh khi
quyén. Két qua phan anh mdi quan hé gitra
dao nhiét d6 thi (UHI) va phan tram dién tich
bé méat khdng thdm nuwéc (%ISA) tai Ha Nai,
Viét Nam. ISA% da dworc tinh toan ttr NDVI,
NDVI d4t, NDVI thyc vat. UHI dwoc do nhw
nhiét d& bé mat d4t, dwoc tinh tlr bang nhiét
Landsat TM. Cac két qua %ISA dugc danh
gia dinh tinh bang cac so sanh tryc quan
clu truc/mau khoéng gian (spatial pattern)
v&i cAu trac/ mau sir dung dat (landuse pat-
terns) ctia Ha Noi. Nhiét dd bé mat dat va bé
mat khéng thAm nwéc duoc lwa chon dé
kiém tra sy twong quan véi dw doan dao
nhiét d6 thj. K&t qua da chi ra méi twong
quan dang ké gitra LST va %ISA, trong do,
su thay déi LST da dworc giai thich dwa trén
ISA, dac biét dbi véi khu vee co mat dd cao
cta Ha Noéi. Nghién ctu nay cé thé cung
cép dwa trén nhirtng bang chirng chirng
minh cho cac nha quy hoach dé thi va cac
nha ra quyét dinh.Q
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Heat island: The relationship between land surface temprature and impervious

surface with the case study in Hanoi

Pham Minh Hai, Institute of Geodesy and Cartography
Nguyen Vinh Khang, Office of the Ministry of Natural Resources and Environment
The increasing amounts of impervious surface areas is a result of rapid urbanization in

big cities. There have been some studies on the impacts of urbanization on ecosystems,
particularly when the impervious index exceeds the threshold for maintaining a sustainable
ecosystem. This paper examines the relationship between Urban heat island - UHI and the
percentage of impervious surface area (% ISA — Impervious surface area) with the pilot
area carried out in Hanoi, Vietnam. In this study, the land surface temperature is calculat-
ed from the Landsat TM. Research has provided a flowchart of steps from pre-treatment,
radiation conversion and temperature measurement. The %ISA results are qualitatively
assessed by structural/spatial visual comparisons to the land use structure/pattern of the
pilot area. Land surface temperature (LST) and impervious surface area (ISA) were cho-
sen to examine the correlation with the predicted urban heat island. The results indicate
that there is a significant correlation between LST and ISA%, in which the change in LST
has been explained based on ISA, especially for high density areas of Hanoi.O
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