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NGHIEN CUU SU THAY POI NHIET PQ BE MAT KHU
VUC THANH PHO THANH HOA GIAI POAN 2000 - 2017
TU TU LIEU ANH HONG NGOAI NHIET LANDSAT
DANG NHU DUAN®", PAO NGQC LONG", TRINH LE HUNG®

“\jién Khoa hoc Po dac va Ban db
@Hoc vién Ky thuat Quan sw

Tém tat

Nhiét d6 bé mat la mét trong nhiing yéu té quan trong nhat khi nghién ctru khi hdu doé
thi va tac dong cta né dén méi trurong séng ctia con nguoi. Nhitng ndm gan day, cung véi
téc dé do thj héa dién ra nhanh chéng, nhiét do bé mét & nhiéu dé thi I6n ¢6 xu huéng gia
tdng mot céch ré rét. Bai béo nay trinh bay két qua nghién ctru xac dinh sy thay doi nhiét
dé bé mét khu vire thanh phé Thanh Héa, tinh Thanh Héa giai doan 2000 - 2017 tur tw liéu
anh vién tham héng ngoai nhiét Landsat. Két qua nhéan duorc trong nghién ctru cé thé cung
cép théng tin gilp céac nha quan Ii dwa ra céc bién phap trong quy hoach va phét trién dé

thi bén viing.
1. M& dau

D6 thi hda la xu thé phat trién tat yéu cla
moi quéc gia trén thé gidi, dac biét 1a doi voi
nhirng nwéc dang phat trién nhw Viét Nam.
Bén canh nhirng mat tich cwc mang lai doi
voi kinh té - x& hoéi, qua trinh d6 thi hoa
nhanh chéng va thi€u quy hoach khoa hoc
cling mang lai nhirng tac dong tiéu cwc dén
tai nguyén va moéi trwong, trong do sy gia
tdng nhiét d6 bé mat doé thi 1a mét trong
nhirng minh chirng rd rét nhat.

So v6i cac phwong phap truyén théng
dwa trén so liéu cla cac tram quan trac,
phwong phap vién tham nhiét véi nhiéu wu
diém vuwot troi nhw dién tich pha tram rong,
thdi gian cap nhat ngan... da dwoc st dung
hiéu qua trén thé gi¢i ciing nhw & Viét Nam
trong nghién clru sw phan bo nhiét do bé
mat. C6 thé ké dén cac nghién clru cla
Alipour et al (2004) [5], Balling, Brazel
(1988) [6], Fei Yuan et al (2007) [7], Garcia
Cueto et al (2007) [8], Hyung Moo Kim et al
(2005) [9], Malltick et al (2008) [10], Sundara
Kumar (2012) [11]... O Viét Nam, mét s6

nghién clru cGa Tran Thi Van (2009) [1],
Trinh Lé Hung (2014) [2], Bui Quang Thanh
(2015) [4], Nguyén Brc Thuan (2016) [3]...
da sir dung phuwong phéap vién tham nhiét
phuc vu céng tac danh gia phan bé nhiét do
bé méat & cac do thi Ién nhw Ha Néi, thanh
phé H6 Chi Minh.

Thanh phé Thanh Héa Ia trung tdm hanh
chinh, kinh t€, van hoa, chinh tri va khoa
hoc - ky thuat cta tinh Thanh Héa, la dé thi
ctra ngd ndi vung kinh té trong diém Bac Bo
v&i Bac Trung Bo. Sau hon 20 nam ké tw
ngay thanh lap, thanh phd Thanh Héa da
phat trién mét cach manh mé, téc do dé thi
hoa dién ra nhanh chéng va tré thanh db thj
loai | vao ndm 2014. Hién nay, thanh phd
Thanh Hda c6 dién tich tw nhién 146,77 km?
v&i 20 phuwong va 17 xa, dan sé hon 400
nghin nguwdi va la mét trong nhirng dé thi cé
quy md dan sé va dién tich I&n clta khu vuc
phia Bac. Bai bao nay trinh bay két qua xac
dinh sy phan bd nhiét d6 bé mat khu vuc
thanh phé Thanh Héa, tinh Thanh Héa giai
doan 2000 - 2017 tw tw liéu anh vé tinh
Landsat.
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2. Co s& khoa hoc xac dinh nhiét do
bé mét tir anh vé tinh Landsat

Dé xac dinh nhiét do bé mat twr tw liéu
anh vé tinh Landsat, & buéc dau tién, gia tri
s6 nguyen ctia kénh hong ngoai nhiét dwoc
chuyén déi sang gia tri thuc clia birc xa dién
tr (Wm?2um™). D6i véi kénh héng ngoai
nhiét Landsat TM, ETM+, gia tri birc xa phé
dwgc xac dinh theo céng thire sau [15]:

Lmazz ini
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Trong do:

L) - Gia tri birc xa phd [W/(m?.sr.um)];

DN - Gia tri s6 ctia anh (digital number);

DN,y - Gid tri s6 I&n nhat (=255);

DNy, - Gia tri s6 nhé nhét (=1);

Linaxh: Lmin - Gid tri blrc xa phé ¢ng véi
DN/jax V@ DNpyin & tirng kénh phé (dwoc 1ay
trong file metadata ctia anh Landsat). (Bang
1)

Déi voi anh Landsat 8, gia tri birc xa phd
duwgc xac dinh theo céng thire sau [12]:

L.F. = "hrL 'Qfﬂ.' + AI_ (2)

Trong do:
M, A_ - Hé s6 chuyén d6i, dwoc lay

trong file metadata anh Landsat 8. (Bang 2)
Qg - Gia tri s6 cla anh.

O budc thé hai, kénh héng ngoai nhiét
anh vé tinh Landsat dwoc s dung dé tinh
nhiét dé dd chai (nhiét dd bwrc xa - bright-
ness temperature). Nhiét d6 dé choi dugc
xac dinh theo céng thirc sau [14]:

L=——
]n( 14+1)

(.

3)

Trong do:

Tg - Nhiét do d6 sang (K);

K4 - Hang s6 chuyén déi [W/(m?.sr.um)];
K, - Hang sé chuyén déi [K];

Gia tri K4, Ky, dwec cung cap trong file
metadata anh Landsat. (Bang 3)

Mt bwéc quan trong trong xac dinh nhiét
d6 bé mat twv tw liéu vién tham 1a hiéu chinh
méi quan hé gitra nhiét do va I&ép pha trén
co s& do phat xa (emissivity). D6 phat xa co
thé xac dinh béng cach st dung nhiét ké
blrc xa chuén théng qua két qua do cac mau
dai dién. Tuy nhién phwong phap nay chi
phu hop véi diéu kién phong thi nghiém va
rat ton kém. Trong nghién ctru nay, do phat
xa bé& mat dwoc xac dinh dwa trén chi so
thwc vat NDVI (Normalized Diference
Vegetation Index) [12, 13]. D6i véi tw liéu

Béng 1: H 6 Loy, Lminy d0i vOi tw liéu &nh Landsat TM va ETM+ [15]

STT Tw I|éu Kénh Lmax)\ Lmin)\
6.1 Low gain 17.04 0.0
Landsat 7 ETM+
6.2 High gain 12.65 3.2
2 Landsat 5 6 15.3032 1.2378
Béng 2: Hé s6 M,, A, déi v6i énh Landsat 8 [15]
STT Tw liéu Kénh M. AL
1 Landsat 8 TIRS 10 3.3420.10* 0.10000
2 Landsat 8 TIRS 11 3.3420.10* 0.10000
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Bang 3: Hé s6 K4, K, déi voi tw liéu dnh Landsat TM, ETM+ va Landsat 8 [15]

STT Tw liéu Kénh Ky (W/(m2.sr.um)) K, (Kelvin)
1 Landsat 5 TM 607.76 1260.56
2 Landsat 7 ETM+ 6 666.09 1282.71
10 774.89 1321.08
3 Landsat 8
11 480.89 1201.14
anh hdng ngoai nhiét Landsat, d6 phat xa o
bé mat dwgc xac dinh nhuw sau: p= — c

=z P+s (1-F
e=g, P +£( ) )

Trong do:
€ - D6 phat xa bé mat
=.- Do phat xa bé mat dbi vai thuc vat
. - Do phat xa bé mat dbi voi dat tréng
B~ Ti 1é thwe vat trong mot pixel anh, dwoc
xac dinh theo céng thirc sau:
p o (NDVI-NDVL,

NDVI,_ —NDVI_,

Trong d6 NDVlgg va NDVl,eq 12 gid tr
chi sb thwe vat NDVI dbi voi dat tréng va dat
pht kin b&i thwc vat.

Chi s6 thwe vat NDVI dwoc xac dinh nhw
sau:

()

NDVT = Parz ~ Prep (6)

Pz + Prep
O day pren, Pur 1@ phan xa phd & kénh
dé va kénh can héng ngoai.
O bwéc cubi cung, nhiét dd bé mat (LST)
dwoc xac dinh theo céng thire sau [1-11]:

Lsrz#

1+228 g
P

(7)

Trong do:

2 .- gia tri buwdc séng trung tdm kénh héng
ngoai nhiét;

- hang sb Stefan Boltzmann
(5.67.10° (Wn2.K*));

h - hang sb Plank (6.626.10*J.sec);
¢ - van téc anh sang (2.998.10° m/sec).
3. Két qua va thao luan

Dé xac dinh nhiét d6 bé mat, trong
nghién cu sir dung 02 canh anh vé tinh,
bao gébm &nh Landsat 7 ETM+ ngay
17/09/2000 va anh Landsat 8 ngay
07/08/2017. Anh Landsat sau khi thu thap
duoec tién x&r ly nham loai bd cac sai sb vé
phd va bién dang hinh hoc &nh, sau dé
duoc cat theo ranh gidi khu vwc nghién
ctru. Trén hinh 1 thé hién anh vé tinh
Landsat khu vwc Thanh phé Thanh Hoa
nam 2000 va 2017 & dang t6 hop mau can
héng ngoai, d4 va xanh lyc.

Kénh héng ngoai nhiét (kénh 6 anh
Landsat 7 ETM+ va kénh 10 anh Landsat 8)
dwoc str dung dé chuyén sang gia tri birc xa
dién tir va tinh nhiét dé dé chdi. Trong khi
do, cac kénh dé (kénh 3 anh Landsat ETM+,
kénh 4 anh Landsat 8) va can hdng ngoai
(kénh 4 anh Landsat ETM+, kénh 5 anh
Landsat 8) dwoc st dung dé& tinh chi sé
thwe vat NDVI phuc vy xac dinh dé phat xa
bé mat. Trwdc khi tinh chi sé thwe vat NDVI,
gia tri s6 nguyén tai cac kénh dé va can
hdng ngoai dwoc chuyén déi sang phan xa
phd, sau d6 hiéu chinh khi quyén nham xac
dinh phan xa phd b& mét. (Xem hinh 1, 2)

Két qua xac dinh nhiét do bé mat khu vuc
thanh phé Thanh Hoa giai doan 2000 - 2017
ttr tw liéu anh vé tinh Landsat dwoc trinh
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Hinh 1: Tw liéu énh Landsat ETM+ ngay 17/09/2000 (a) va Landsat 8 (b) ngay
07/08/2017 khu virc thanh phd Thanh Hoa, tinh Thanh Hoa

298 83K T [ 307.16'K

298 40K MR (31155

Hinh 2: Két qud xac dinh nhiét d6 bé mat khu vurc thanh phé Thanh Hoé tir dnh vé tinh
Landsat nam 2000 (a) va 2017 (b)

bay trén hinh 2, trong dé cac pixel mau sang
dai dién cho cac khu vuwe cé nhiét dd bé mat
cao. C6 thé nhan thay, so v&i nam 2000,
dién tich cac khu vuc cé nhiét do bé mat
cao & khu vwc thanh phé Thanh Hoa ndm
2017 c6 sy gia tdng dang ké. Phan tich két
qua xac dinh nhiét d6 bé mat trén hinh 2 cho
thay, cac khu vwc cé nhiét do bé mat cao
cling twong déng véi cac khu vue c6 mat do

xay dwng lon nhw khu dan cw, khu thuwong
mai... Trong khi nhiét dd thap nhat ghi nhan
trong hai nam 2000 va 2017 khéng cé sw
thay d6i dang k&, nhiét dd cao nhat xac dinh
tlr anh vé tinh Landsat nam 2017 cé sy tang
manh so v&i nam 2000, tir 307.16°K [én
311.55%K.

Pé& danh gia quan hé gitva nhiét d6 bé
mat va mat do dat xay dwng khu vic thanh
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phd Thanh Hoa, trong nghién clru st dung
chi s dat xay dwng NDBI (Normalized
Difference Built-up Index)[14]. Chi s NDBI
dwoc xac dinh tir tw liéu anh vé tinh Landsat
nhuw sau:

NDBJ = P — Prep (8)

Pz T Prep

Trong d6 pyir Prep @ phan xa phd & kénh
héng ngoai trung binh va can hdng ngoai
anh vé tinh Landsat.

Két qua cac dinh chi s& NDBI khu vuc
thanh phé Thanh Hoa t» a&nh vé tinh
Landsat nam 2000 va 2017 dwoec trinh bay
trén hinh (xem hinh 3), trong d6 cac pixel
mau sang thé hién cac khu vwc c6 mat do
xay dwng cao. Chi s6 NDBI sau dé duoc
chuyén vé thang gia tri ttr 0 - 100% phuc vu
danh gia méi quan hé v&i nhiét dd bé mat.

Trinh bay mdi quan hé gitra mat do xay
dwng khu vwyc thanh phé Thanh Hoa va
nhiét d6 bé& mat trung binh (xem bang 4). C6
thé nhan thay, cac khu vwc cé mat dd xay

dwng thap (dwdi 10%) c6 nhiét d6 bé mat
thap hon dang ké so v&i cac khu vuc co6 mat
dd xay dwng cao hon. Nhiét dé trung binh
dat cao nhét tai cac khu vwe c6 mat do xay
dwng trén 75% dat 305,46°K.

4. Két luan

Anh vé tinh quang hoc Landsat v&i wu
diém dd phan gidi khéng gian trung binh,
thdi gian cap nhat ngan, dai phd da dang,
d&c biét dwoc cung cAp hoan toan mién phi
la ngudn tw liéu phong phu va quy gia phuc
vu danh gia phan bé nhiét do bé mat khu
vwe do thi.

Két qua nhan duwoc trong nghién ctru cho
thay, nhiét d& bé mat khu vwc thanh phd
Thanh Hoa giai doan 2000 - 2017 c6 sy gia
tang dang ké, trong d6 nhiét dd cao nhéat
nam 2017 dat 311.55°K so vo&i 307.16°K
nam 2000. Nhiét do6 dat cao tai cac khu vuc
c6 mat dé xay dwng I&n, dac biét tai cac khu
vuwec c6 mat do dat xay dung trén 75%.

Két qua nhan duwoc trong nghién clru

Bang 4: Méi quan hé gitra méat do xay dung va nhiét do bé mét

Mat d6 xay duwng <10%

10-45% 45-75% >75%

Nhiét do b& mat trung binh 299,12°K

303,02°K 304,05°K 305,46°K

Hinh 3: Két quéa céac dinh chi sb dat xay dung NDBI khu vire thanh phd Thanh Hoa tir
anh vé tinh Landsat nam 2000 (a) va nam 2017 (b)

30

TAP CHi KHOA HOC DO DPAC VA BAN DO SO 34-12/2017



Nghién citu

cling 1a mot nguén théng tin quan trong gidp
cac nha quan ly dwa ra cac bién phap phu
hop trong quy hoach va phat trién dé thi bén
vibng, gidm thiéu anh hwéng cla sy tang
nhiét 46 bé mat dbéi véi méi trudng d6 thi.Q
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Summary

Study on the change of land surface temperature in Thanh Hoa city in the period
of 2000 — 2017 using Landsat thermal infrared data

Dang Nhu Duan, Dao Ngoc Long

Vietnam Institute of Geodesy and Cartography
Trinh Le Hung

Military Technical Academy

Land surface temperature is one of the most important factors in urban climatology stud-
ies and human — environment interactions. In recent years, the land surface temperature in
many large cities tends to increase significantly due to urbanization. This study presents
the results of estimation of land surface temperature change in Thanh Hoa city, Thanh Hoa
province in the period of 2000 — 2017 using Landsat thermal infrared data. The results
obtained in this study can provide information to help managers in urban planning and sus-
tainable development.O
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khéng nguoi lai (UAV) trong cong tac khao
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Summary

Appication of UAV and GIS to monitor river bank erosion of Red river and Duong
river

Pham Minh Hai, Luu Hai Au, Do Thi Hoai
Institute of Geodesy and Cartography

River bank erosion not only causes loss of productive land but also affected local peo-
ple, particularly those living near the river bank. There are many reasons of river bank ero-
sion such as illegal construction projects encroaching on canals and rivers; excessive sand
mining under the river. Currently, field survey is the traditional method for monitoring
change of river bank. The limitation of this method is high cost, time consuming and the
ability to update real-time river bank fluctuation factor. The application of unmanned aerial
vehicles (UAV) and GIS in monitoring of river bank erosion is becoming a new trend, that
can support local decision makers to manage river bank effectively.O
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