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UNG DUNG VIEN THAM NHIET KHAO SAT PAC TRUNG NHIET PQ BE
MAT PO THI VOI SU PHAN BO CAC KIEU THAM PHU
O THANH PHO HO CHI MINH

Tran Thi Vin
Vién Moi truong va Tai nguyén — PHQG-HCM

TOM TAT: Thanh phé Hé Chi Minh la mét trong nhitng do thi phat trién va mé réng
nhanh véi hon 6 triéu dan. Sw gia tang ddn sé va phat trién kinh té — xd héi dan dén giao
théng ting nhanh, dién tich nha & dwoe mé réng ra ngoai thanh nhiéu hon so véi trude day.
Diéu dé tac dong dén su bién doi vi khi hu, ré nét nhat la su ting lén ciia nhiét do bé mdt do
thi so véi cdac ving lan cdn, hinh thanh nén “ddo nhiét” (heat island) trong I6p bién khi quyén
bén trén cua thanh phé, dong thoi ciing gdy nén nhitng vin dé méi truong nghiém trong doi
véi cue dan. Vién tham nhiét thé hién kha tot kha ndang tham sat truong nhiét do nay. Muc dich
nghién cieu nay la danh gia viéc sir dung anh Landsat ETM+ dé chi thi nhitng s khac nhau
vé nhiét d¢ & khu viee do thi va so sanh méi quan hé giita nhiét do bé mat dé thi va cac kiéu
tham phu.

1. GIOI THIEU

Méi truong nhiét xung quanh cac khu vue d6 thi duoc déc trung boi hién tuong “dao
nhiét” (heat island) lam anh huong dén nhu cau _nang luong, strc khoé va cac diéu kién vé moi
truong. Cac quan trac mat dat chi phan anh diéu kién nhiét cua khu vuc cuc bo xung quanh
tram do. Thuc té, chung ta khong thé thiét lap nhiéu tram quan trac khi tugng voi mat do day
dac. Dit licu Vién tham c6 d6 phan giai khong gian cao hon va phan phi mat dat 16n hon,
ddng thoi cho phép thu nhan thong tin bé mat trai dit ngay ca nhiing ving con ngudi khong
thé di dén dugc. V6i vu diém trén, hién nay nhanh vién tham nhiét (v6i cac kénh c6 bude
song tur 8 - 14um) da duoc st dung cho cac khu vuc d6 thi dé theo ddi dién bién nhiét do va
danh gia hién tuong “dao nhiét do thi”.

Pé danh gia diéu kién nhiét cia mat dat bang dir liéu vé tinh, can phai tim mdi quan hé
giita nhiét do bé mat va kiéu tham phi. Nhiét do bé mat c6 thé duge ude tinh hang ngay bang
cach st dung cac kénh nhiét cia vé tinh NOAA/AHVRR. Tuy nhién, dit li€u nay c6 d0 phan
giai thap 1,1 km chi thich hop dé khao sat nhiét d6 bé mat dit & mirc do vi mo, khong kha thi
khi thuc hién cac khao sat cho khu vuc d6 thi yéu cau chi tiét hon. Anh vé tinh Landsat
ETM+ ¢ kénh hong ngoai nhiét (thermal infrared band - TIR) véi do phan giai khong gian
60m c6 thé gitip ngudi str dung xac dinh nhiét do bé mat chi tiét hon.

Duéi ddy 1a nhimg nghién ciru budce dau ung dung vién tham nhiét trong khao sat nhiét do
d6 thi va tim hiéu méi quan hé gitra nhiét d6 véi cac kiéu tham phu khac nhau.

2. KHU VUC NGHIEN CcUU

Thanh phd H Chi Minh 1a mét trong nhitng d6 thi phét trién va mé rong nhanh véi hon 6
triéu dan s6. Pay 1a trung tAm cong nghiép, thwong mai 16n nhéit cua Viét Nam. Sy ting
truong kinh té va cac co hoi tim viéc 1am dé dang da gy ra tinh trang dan lao dong nhap cu
do ve.

Dan s6 d6 thi tang gép 2 1an tir nim 1975 dén 2004. Mat d6 dan sb trong noi thanh theo sb
liéu thong ké cua ndm 2004 1a 10.313 nguoi trén 1km? [1]. Do nhu cu nha & va phat trién do
thi, dat noéng nghiép, rung va cac ao ho da chuyén thanh dét o, duong sa va cac khu cong
nghiép. DAt bé mat cang bi bé tong hoa, tham thuc vat cang bi bién méat nhiéu. Chinh diéu d6
da khién cho nhiét d6 bé mat do thi ting cao so v&i cac vung ngoai thanh xung quanh. Bén
canh d0, cac hoat dong do thi anh hudng dén méi truong nhu van dé 6 nhiém khong khi va
hiéu mg nha kinh, khién cho doi sdng ctia con ngudi ngdy cang bi de doa nghiém trong. Khu
vuc nghién ciru thude phan phia Bic thanh phé H6 Chi Minh, bao gdm phan trung tim thanh
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phd va cac huyén Hoc Mén va Cia Chi. Noi ddy qua trinh d6 thi hoa dién ra nhanh nhat va
phuc tap do khong c6 quy hoach va quan ly tot.
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Ho Chi Minh City
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L

Hinh 1: Khu vyc nghién ctru

3. PHUONG PHAP

Vién tham hong ngoai nhiét, gol tat 1a Vién tham nhiét lién quan dén cac song dién tir véi
bude song gitta 3,5 um - 20 um. Hau hét cac ing dung vién tham nhiét thuong sir dung day
song tu 8 um dén 13 pm. Nhiét d6 beé mat dugc tinh tir kénh nhiét 6 cua anh Landsat ETM+
vOi budc song tu 10.44 — 12.42 pm, dg phan giai 60m.

Phuong phap nghién ctru dua trén phép tinh chuyén doi nhi¢t do tir gid tri xam d¢ trén
kénh nhiét 6 cua anh vé tinh Landsat ETM+. Qué trinh thyc hién bét dau tir viéc chuyén doi
gia tri s6 (Digital Number - DN) sang gia tri birc xa pho (L?), sau d6 chuyén doéi tiép gia tri
birc xa nay sang gia tri nhiét do.

3.1. Chuyén dbi gia tri s6 (DN) sang gia tri birc xa phd (L?)

Dit liéu Landsat 7 ETM+ dugc thu nhan dudi dang anh xam d6 8 bit clia san phém murc
do 1G. Do do can phai chuyén di gia tri s6 8 lN)it cua dir liéu anh s6 nay sang gi tri birc xa
pho 1a gia tri phan 4nh nang lugng phat ra tor moi vat thé dugc thu nhén trén kénh nhiét. Viéc
chuyén déi nay dugc thuc hién theo biéu thic sau [2]:

L? =((LMAX - LMIN) / (QCALMAX — QCALMIN)) * (QCAL — QCALMIN) + LMIN

Trong do,

- QCAL = gia tri buc xa da dugc hi€u chinh va tinh dinh lugng ¢ dang sb nguyén

- QCALMIN =1, QCALMAX = 255

- LMINs va LMAXs la cac gia tri birc xa phd ¢ dang sé nguyén, ddi v6i kénh 6 1a 1
va 255

- Don vi caa L? 1a W/(m® sr. pm)

3.2. Chuyén déi gia tri birc xa phd sang nhiét dd

Anh kénh 6 ctia Landsat ETM+ c6 thé duoc chuyén doi tir gia tri pﬁc Xa phé sang bién vat
1y hitu ich hO‘I’l. bay la nhivét d6 hiéu qua ]:rén v€ tinh (nhiét do vat the den) ctia hé tpéng duoc
nhin tur trdi dat — khi quyén dudi gia thiét sy phat xa bang 1 [2]. Cong thuc chuyén doi tinh
theo cong thuc Planck:

T=K2/In(K1/L?+1)
Trong do,
- T =nhiét d0 hi€u qua trén v¢ tinh (K)
- K1 =666.09 W/m®.sr.um : hé s6 hiéu chinh
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Hinh 2a: T hop kénh 4,3,2 ctia anh ETM+ Hinh 2b: Két qua phan loai sir dung dat
théang 2 — 2002 anh ETM+ thang 2 — 2002

- K2=1282.71 K : hé s6 hiéu chinh

3.3. Hiéu chinh phat xa

Cac kénh nhin théy cua anh ETM+ dugc phéan loai thanh 3 loai tham phu chinh: thyuc vat,
khong thuc vat va nude. Viée hi¢u chinh cac sy khac nhau cia d§ phat xa dugc thyc hién theo
ting loai tham phu bang ty s6 anh nhiét d6 vat thé den trén anh phén loai, trong d6 gia tri
pixel d6i v6i 16p tham phu duge thay thé bang gia tri phat xa tuong tmg. Nhiét do bé mat
duogc hiéu chinh phat xa co thé dugc tinh theo cong thuc [3]:

Ts=T/(1+(?T/a) Ine)
Trong do,
- 7 =budc song cua buc xa duoc phat ra
a=hc/K (1.438 x 10 mK)
- h = héng s6 Planck (6.26 x 10™** J.sec)
- ¢ =van tdc anh sang (2.998 x x10® m/sec)
- K = hing s6 Stefan Bolzmann (1.38 x 107 J/K)
Gia tri phat xa bé mit ciia mdi loai tham phu ding dé hiéu chinh nhur sau:
- Khong thyuc vat (dat / nhwa duong / cat / pixel hdn hop) (e = 0.96)
- Thyc vat (e = 0.97)
- Nudéce (e = 0.98)
Day con 1 bude thir nghiém ciia nghién ctru, hién tai két qua chi duoc moé ta theo budc tinh
3.2.

4. KET QUA VA THAO LUAN

Trong nghién ctru nay, anh v¢ tinh Landsat 7 ETM+ dugc chup vao mua néng thang 2
nam 2002. T hop cac kénh 4, 3 va 2 duoc chon ding dé phén loai (hinh 2). T hop nay s&
cung cip thong tin nhiéu nhit cho viéc phan loai sir dung dat. Két qua cho biét, trong khu vuc
nay c6 nhiéu kiéu tham phu, loai hinh st dung dat nhu khu cong nghiép, vung dén cu ndi
thanh voi mat do cao, ving dan cu méi, khu dan cu vudn, dét trong kho, thuc vat dat ngap
nudc, rudng lia, rung va mét nude (song, ho).

Phan hoi ning luong nhiét cia cac dang dét trong khu vuc nghién ctru cho thiy su thay
ddi nhiét d6 bé mit cua cac kiéu bé mit khac nhau. Nhiét d6 bé mit dit dugc chiét tach tir
kénh nhiét 6 cua Landsat 7 ETM+ (hinh 3). Phan tich tir anh cho biét cac khu vuc cong
nghiép, dan cu l1a nhiing noi ¢6 nhiét d6 bé mit cao nhit so vai nhitng noi c6 thyc vat va mat
nuée thé hién nhiét d6 thap hon.
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Hinh 4 cho théy su phan bd theo mau cia nhiét do bé mat dat so véi cac kiéu tham phu
khac nhau. Cac khu cong nghiép thé hién & mau do c6 nhiét d6 cao nhét (tir 35 — 39°C) do vat
liéu mai nha bang nhém cdng véi nang lugng nhiét phat ra tir hoat dong san xuat. Cac khu
dan cu nodi thanh, khu méi xay dung va khu dan cu 1an vuon dugc thé hién mau vang cam cta
gradient nhiét d chung to sy d6 thi hoa mo rong dén cac ving ngoai 6. Nhiéu toa nha cao
tang 1a mot trong nhiing yéu t6 thé hién su phan xa nhiét xay ra nhiéu hon va diéu do s& lam
tang nhiét d6 bé mat & khu vuc d6 thi tap trung so vdi cac ving xung quanh moi phat trién.
Mai nha va nhya duong lam cho su phan xa xay ra va khién cho nhiét do bé mat va nhiét do
khong khi xung quanh ¢ khu vuc d6 thi tang 1é€n. Céac khu vuc lanh hon véi nhiét d¢ giira 24°¢
— 28°C thé hién mau xanh 14 va xanh bién thé hién cho cac vung c6 thuc vat phong phu (cach
dong lua dang trudng thanh, rimg). Pay 1a két qua cia viéc 1am phén tan nang luong mit troi
do su hép thu nhiét cia thuc vat va qua qua trinh bdc thoat hoi nude tir 14 cay. Mbi quan h¢
giita nhiét d6 bé mat va cac kiéu tham phu dugc thé hién trén hinh 5.
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Hinh 3: Kénh nhiét cia anh ETM+ cua khu vuc nghién ctru <0° 20° 24°  26° 28° 32° >39°C

Hinh 4: Phan b nhiét do bé mat ciia khu vye nghién ctru
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Hinh 5: D4u hiéu nhiét ctia cac kiéu tham phu khu vic nghién ctru

5. KET LUAN

Thanh phd HO Chi Minh 1a mét trong nhitng thanh phé mé rong nhanh cua Viét Nam, co
nhiéu hudng phat trién tich cuc dudi su do thi hod. Pay 1a trung tim cong nghiép va thuong
mai 16n nhét. Nguoi dan sdng trong cac diéu kién thuan loi hon. Nhung sy ting truong kinh té
cao s& tao ra muc do 6 nhiém cao trong cac khu vuc do thi. Do do, khao sat van dé nhiét do
thi s& gitip cho viéc tim hiéu nguyén nhan gy nén sy ting nhiét do, cling nhu cac qua trinh
lan truyén 6 nhidm khong khi trong tang bién khi quyén. Ban do phan b nhiét d6 d6 thi va
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céc phan tich quan hé nhiét-tham phu co thé dugc dung lam tham khao cho quy hoach d6 thi
va giai phap dé lam giam “ddo nhiét”, phuc vu cho cudc sdng con ngudi ngay cang t6t hon
trong moi trudng ngay cang xanh sach hon.

Ngay nay, nhiét do bé mit va cac kiéu tham phu c6 thé duoc trich dan tir dir liéu vé tinh,
d6 1a phuong tién hiru hiéu dung dé giam sat moi truong do thi va cac hoat déng cua con
nguoi. Thong tin nay s€ tang cuong su hiéu biét cta chiing ta v& moi trudng do thi va xa hon
nita c6 thé duogc dung dé cai thién chat lwong moi truong. Dir li€u vé tinh Landsat ETM+ v6i
d6 phan giai 60m ciia kénh nhiét 6 gitp cho viéc du doan thay doi nhiét do bé mit chi tiét hon
va du doan nhiét dd do thi chinh xac hon.

APPLICATION OF THERMAL REMOTE SENSING ON INVESTIGATING
FEATURE OF URBAN SURFACE TEMPERATURE WITH DISTRIBUTION
OF LAND COVER TYPES IN HOCHIMINH CITY

Tran Thi Van
Institute for Environment and Resources — Vietnam National University, HCMC

ABSTRACT: Ho Chi Minh City is the biggest industrial, commercial center in Viet
Nam with population more than 6 millions people. The population growth and socio-
economic development results in rapid increasing transportation, urban expansion has
reached to suburban areas. It effects a change of microclimate in urban areas, most evident
that the increasing of urban surface temperature is compare with suburban areas, formed
“head island” in the atmospheric boundary layer above urban, it could simultaneously pose
serious environmental problems for its inhabitants (e.g., urban waterlogged and thermal
pollution). Thermal remote sensing proved its capacity in monitoring temperature field. The
purpose of this study is to evaluate the use of Landsat ETM " data for indicating temperature
differences in urban areas and compare the relationships between urban surface temperature
and land cover types. The urban temperature distribution map and the analyses of thermal-
land cover relationships can be used as the reference for urban planning and the solution to
head island effect reduction.
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