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1 MUC TIEU VA NOI DUNG

1.1 Muc tiéu, ndi dung phwong phap xic dinh dio nhiét dé thi bang anh

vé tinh

1.1.1 Muc tiéu
- Pua ra phuong phap xac dinh dao nhiét d6 thi bang di liéu anh vé tinh

- Pua ra yéu t6 anh hudng chinh dén sy dao nhiét do thi.

1.1.2 N¢gi dung

bé dat dugc cdc muc tiéu da néu nghién ctru nay can phai thuc hién cac noi

dung sau:

a. Nghién citu phirong phdp xdc dinh ddo nhiét dé thi bang dit liéu dnh vé

tinh va duwa ra yéu t6 anh hwéng chinh dén sw dao nhiét dé thi bao gom:

e Tim hiéu cac thuit toan ctia phuong phap xac dinh dao nhiét do
thi sir dung vién tham:;

e Duara yéu t6 anh huong chinh dén sy dao nhiét do thi.

b. Thuc nghiém xdc dinh ddo nhiét dé thi bang dir liéu anh vé tinh Sentinel-3

cho va sy anh huong cua mat do dan s6 dén qua trinh dao nhiét do thi.

Hién nay, anh vé tinh hong ngoai nhiét c6 do phan giai thoi gian cao l1a
dir li¢u sir dung rat tot cho x4c dinh dao nhiét d6 thi va mbi quan hé cac yéu
t6 anh huong d6i v6i khu vie d6 thi hoa cao. Tuy nhién, nhiét d6 nhan duoc
ttr cac dit lidu vién tham thuong chua cao vi vay viéc sit dung cac thuat toan
mdi trong xac dinh dao nhiét d6 thi duoc ap dung nham nang cao dd chinh
x4c d6i voi cac khu d6 thi 16n c¢6 qua trinh d6 thi hoa nhanh. Trong nghién
ctru nay ching toi st dung anh Sentinel-3 v4i 2 kénh phd c¢6 bude song 11

va 12 dé xac dinh dao nhiét d6 thi khu vuc khu céc quan. huyén thudc thanh



phd Ho Chi Minh dé thay rd kha ning cua thuat toan str dung trong xac dinh

nhi¢t do va cac anh hudng td1 qua trinh ddo nhiét nay.



2 KHAI NIEM VIEN THAM HONG NGOAI NHIET

2.1 Khai niém vién tham hong ngoai nhiét

Vién tham hdng ngoai nhiét 1a mot trong ba loai co ban cua ky thuat
vién tham bao gdm vién tham trong dai phd quang va hdng ngoai, vién tham
radar, vién tham hong ngoai nhiét. Vién tham hong ngoai nhiét str dung cac
birc xa dién tir ¢o budc song trong khoang 3 — 20 um. Tuy nhién, trong phan
I6n cac tng dung ctia anh hong ngoai nhiét thudng sir dung diy song voi

budc séng 8 — 13 um.

Nguyén Iy co ban cua vién tham hong ngoai nhiét 1a ghi nhan thdng
tin vé nhiét do buc xa cua vat thé trong dai séng hong ngoai nhiét bang
phuong phap quét (hinh 2.4). Btic xa nhiét c6 cuong d6 yéu, lai bi hap thu
manh bédi khi quyén nén dé thu cac tin hiéu phai co thiét bi quét nhiét voi do
nhay cao. Cac bo cam bién nhiét thuong duoc trang bi cac bo khuyéch dai dé
ghi nhan tin hiéu vé nhiét do birc xa caa vat chit duoc tét hon.

Tinh chét birc xa nhiét cac ddi twong tu nhién dua vao nguyén 1y buc
xa nhiét ciia vt den tuyét d6i. Vat den tuyét di hap thu toan bo ning luong
cua dai song dién tir va mat troi. Tuy nhién, trong thuc té& hiém khi c6 su ton
tai ctia vat den tuyét ddi ma chi c6 mot sd vat gan giéng vat den tuyét dbi

nhu bo hong.
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Hinh 1. Nguyén Iy hoat déng cua vién tham héng ngogi nhiét
Anh hong ngoai nhiét rat hay bi méo hinh do tin hiéu nhiét yéu va anh
huong cua khi quyén. Bén canh d6, anh héng ngoai nhiét ciing phu thudc

vao quan tinh nhiét cua vat chat [1].

2.2 B® cam thu anh vién tham hong ngoai nhiét
Diic diém hinh hec cia bé cam héng ngogi nhigt

Phwong phap thu anh hong ngoai nhiét. Do cac tin hiéu thap va
chiu anh huong cta nhiéu yéu t6 moi truong nén phuong phap thu anh hong
ngoai nhiét dugc ap dung phd bién 1a phuwong phap quét vai cac bo cam bién
nhiét, cd truong nhin tic thoi 16n. CAu tao cua hé théng tao anh héng ngoai
nhiét bao gdm cac thanh phan chinh sau:

e Cam bién nhiét: hé théng cam bién nhiét c6 truong nhin tac thoi
rong. Cac tin hiéu do cam bién nhiét thu nhan thuong phai dugc
khuyéch dai 1&n nhiéu lan truéc khi ghi lai thanh hinh anh.

e Hé thdng quét quang hoc.

e Hé thdng tao anh nham ghi lai hinh anh tir nhiing tin hiéu do cam
bién nhiét ghi lai. Anh hdng ngoai nhiét thuong duoc thu nhan &

CAu truc 8 bit.



CAu tao cua mot hé thdng thu nhan anh hong ngoai nhiét dugc mo ta
trén hinh 1.15 duéi day.
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Hinh 2. Cdu tqo cia hé théng thu nhdn dnh hong ngogi nhiét
Pic diém hinh hec ciia anh hdng ngoai nhiét
Do dic diém cua phuong phap thu nhan anh, anh hong ngoai nhiét rat
hay bi méo do anh huong cia cac yéu td thoi tiét, moi trudng nhu gio, mua,
may, thuc vat, ...Bén canh do, anh hdng ngoai nhiét thu nhan ban ngay va
ban dém c6 su khac biét rat 16n do phu thudc vao mé hinh nhiét cua cac vat
chat khac nhau (hinh 1.16, khu vuc ¢6 nhiét do cao c6 mau trang sang).
Nhiét 6 cuc dai, toc dd nong 1&n hay lanh di cia mot vat thé phu
thuoc vao thanh phan vat chat va trang thai cua vat thé d6. Vi dy, nuéc co
gia tri nhiét 4o cuc dai va cuc tiéu nho hon ciing nhu thoi diém xuét hién gia
tri cuc dai, cuc tiéu ciing cham hon 1 — 2 gid so véi cac ddi tuong khac. Do
vay, nhiét d6 cua dia hinh thuong cao hon vao ban ngay nhung thap hon vao
ban dém so voi nhiét dd cua nudc. Su chénh éch nhiét d6 vat chét gitta ngay

va dém con goi la quan tinh nhiét cua vat chat (hinh 1.14) [1, 3].



Hinh 3. Anh héong ngoai nhiét thu nhdn vao ban ngdy (trén)
va ban dém (duon)

2.3 Hé théng vé tinh thu anh vién tham hﬁng ngoai nhiét
Mgt sé hé thong thu nhan anh héong ngogi nhigt

Anh hong ngoai nhiét LANDSAT. Ngoai cac kénh anh & dai séng
nhin thdy va hong ngoai, trén vé tinh LANDSAT (TM, ETM+, OLI) con
duoc trang bi bo cam bién nhiét dé ghi lai tin hiéu nhiét cua cac dbi tuong
trén trai dat. Anh hong ngoai nhiét LANDSAT TM c6 do phan giai khong
gian 120m (Bang 1.1), trong khi ¢ bo cam bién ETM+ d6 phan giai khong
gian la 60m (Bang 1.2). Trén vé tinh LANDSAT 8 vira dugc phong thanh
cong 1én quy dao dau nam 2013, ngoai bo cam bién quang hoc OLI con
trang bi bo cam bién nhiét TIRS voi 2 kénh hong ngoai nhiét (kénh 10, 11)
c6 do phén giai khong gian 100m (Bang 1.3). Véi d6 phéan giai khong gian
trung binh, dic biét dugc cung cap mién phi véi chu ky 16 ngay, anh hong

ngoai nhiét LANDSAT thich hop trong cac nghién ciru & quy md cap vung.



Bang 1. Pdc diém bé cam bién TM

Do phan giai
Kénh Buéc song (um) Tén goi khong gian
(m)
1 0,45 -0,52 Lam 30
2 0,52 — 0,60 Luc 30
3 0,63 —0,69 Ps 30
4 0,76 — 0,90 Can hdng ngoai 30
5 1,55 —1,75 Giira hong 30
‘ngoai
6 10,40 — 12,50 Hong ngoai 120
nhiét
7 2,08 2,35 Giira hong 30
ngoai
Badng 2. Bdc diém bé cam bién ETM+
Do phan giai
Kénh Buéc song (um) Tén goi khong gian
(m)
1 0,45 -0,52 Lam 30
2 0,52 - 0,60 Luc 30
3 0,63 0,69 Po 30
4 0,76 — 0,90 Can hdng ngoai 30
5 1,55 —-1,75 Giira hong 30
ngoai
6 10,40 — 12,50 Hong ngoai 60
nhiét
7 2,08 2,35 Giita hong 30
ngoai
8 0,50 — 0,90 Toan sac 15
Bdng 3. Bdc diém cac kénh phé anh LANDSAT 8 OLI
Kénh Tén goi Budéc song Do phan giai
1 B bién/Sol khi 0,433 — 30 m
2 Xanh lam 0,450 — 30m
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3 Xanh luc 0,525 — 30m
4 Do 0,630 — 30m
5 Can hong ngoai 0,845 — 30 m
6 Hong ngoai song 1,560 — 30 m
7 Hong ngoai song 2,100 — 30 m
8 Toan sac 0,500 — 15 m
9 May/quyén khi 1,360 — 30 m
10 Hong ngoai nhiét 10,30 — 100 m
11 Hong ngoai nhiét 11,50 — 100 m

Anh hong ngoai nhiét ASTER.Anh da phd ASTER duoc thu tir bd
cam ASTER dat trén v¢ tinh Terra v&i1 d§ phu anh 1a 60 x 60 km. BO cam
ASTER duoc ciu thanh tir 3 phu hé riéng ré&, hoat dong trén timg hé quang
riéng biét. Cac hé phu nay 1a nhin thay va hong ngoai gan bao gdm cac kénh
pho 1-3, hong ngoai song ngan gom cac kénh pho 4-9 va hong ngoai nhiét
bao gdm cac kénh phd 10-14. Nhu vay, khac véi anh hdng ngoai nhiét
LANDSAT, anh hong ngoai nhiét ASTER bao gom 5 kénh phé trong dai
song 8.125 — 11.65 um vai do phan giai khéng gian 60m.

V6i s6 lugng kénh phd nhiéu: 14 kénh, trong d6 c6 3 kénh trong dai
song nhin thdy v6i do phan giai 15m, 6 kénh trong dai song hong ngoai véi
d6 phan giai 30m va 5 kénh trong dai song hong ngoai nhiét voi do phan giai
60m, anh vé tinh ASTER c6 kha ning cung cip thong tin nhiéu hon cac loai
tu liéu vé tinh khac. Anh hong ngoai nhiét ASTER da duogc st dung phd

bién trén thé gici trong nghién cau nhiét dé bé mat va do am dat [1].

Bdng 4. Cdac kénh phé anh vé tinh ASTER

A D0 phan giai
Kénh L ) _
X Buwéc song (um) khbng gian Luwu trir (bit)
pho
(m)
1 0.52-0.6 15 8
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Kénh Do phan giai
ohé Budc song (um) khbng gian Luu trir (bit)
(m)
2 0.63 - 0.69 15 8
3 0.76 — 0.86 (nhin truc r o
tam)

3 0.76 — 0.86 (nhin sau) 15 8
4 1.60-1.70 30 8
5 2.145—-2.185 30 8
6 2.185—2.225 30 8
7 2.235 - 2.285 30 8
8 2.295 — 2.365 30 8
9 2.36 —2.43 30 8
10 8.125 - 8.475 60 12
11 8.475 —8.825 60 12
12 8.925-9.275 60 12
13 10.25-10.95 60 12

Anh héng ngoai nhiét MODIS. Anh MODIS dugc thu nhén tir hai hé
théng vé tinh chinh, bao gdm: MODIS Terra vda MODIS Aqua. Véi tim
quan sat 1én dén hon 2.330 km, vé tinh nay co thé quan tric gan nhu toan bd
Trai Pat. Anh MODIS c¢6 36 kénh pho, v6i 3 do phéan giai: 250, 500 va 1000
mét. Mic du do phan giai khong cao, nhung véi tim phi rong, thoi gian
quan trac lién tuc va dic biét 1a mién phi, anh MODIS 14 ngudn tu liéu gia tri
cao trong nghién ctu tai nguyén, moi truong. SO luong kénh phd 16n gitp
anh MODIS duoc Gmg dung ngdy cang nhiéu trong hau hét linh vuc hién
nay. Anh hong ngoai nhiét MODIS c6 d6 phan giai khong gian 1km da duoc
st dung rong rai trong nghién ciu nhiét do nudc bién, nhiét d6 va ¢6 am mat
dat.
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Anh hong ngoai nhiét Sentinel-3. Anh Sentinel-3 SLSTR (Sea and

Land Surface Temperature Radiometer) dugc thu nhan tir hai hé thong vé
tinh chinh, bao gdm: Sentinel-3A va Sentinel-3B. Anh Sentinel-3 SLSTR ¢6
11 kénh pho, voi 2 @ phan giai khong gian: 500 va 1000 mét. Mac du do

phan giai khong cao, nhung véi tam phu rong, thot gian quan trac 1ién tuc va

dic biét 1a mién phi, anh Sentinel-3 SLSTR 1a ngudn tu liéu gi trj cao trong

nghién ctu tai nguyén, moi truong. Anh Sentinel-3 SLSTR duoc tng dung

ngay cang nhiéu trong hau hét linh vuc hién nay. Anh hong ngoai nhiét

SLSTR c6 do phén giai khong gian 1km da dugc st dung rong rai trong

nghién cau nhiét do nudc bién, nhiét 4 va hoat dong chay.

Bdng 5. Cdc kénh phé dnh vé tinh Sentinel-3 SLSTR

Central . .
Band Wavelength Bandwidth Function Comments Resolution
(nm) (metres)
(nm)
Cloud
screening,
S1 554.27 19.26 vegetation
monitoring,
aerosol
NDVI,
s2 659.47 19.25 vegetation VNIR
monitoring,
aerosol
NDVI, cloud
s3 868.00 20.60 flagging, Solar
Pixel co- Reflectance 500
registration Bands
Cirrus
S4 1374.80 20.80 detection over
land
Cloud
S5 1613.40 60.68 clearing, ice, || o\
snow,vegetati
on monitoring
Vegetation
S6 2255.70 50.15 state and
cloud clearing
s7 3742.00 308.00 SST, LST,
Active fire
Thermal IR Ambient
S8 10854.00 776.00 SST, LST, bands (200 K -320 K)
Active fire 1000
| s9 || 12022.50 | 905.00 | ssT,LST
| FL | 3742.00 | 398.00 | Active fire Thermal IR fire
| F2 || 1085400 | 77600 | Active fire emission bands
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3 THU'C NGHIEM XAC PINH PAO NHIET PO THI TU SENTINEL-3
VA MOI QUAN HE VOI MAT PQ DAN SO O CAC QUAN, HUYEN
THUQC THANH PHO HO CHI MINH

3.1 Thuit toan xac dinh nhiét d9 bé mit

3.1.1 Thudt todn theo héi qui

Cong thirc co ban cta thuat toan ddi véi khi quyén khong c6 may nhu sau
(Prata, 1993, 19944, b):

LST = ay + byTy; + ;T (25)

e ay, by, VA ¢, 12 cac hé sb phu thudc vao kiéu 16p phi bé mit, ty 16
thie phu, mua, thoi diém chup ngay hodc dém, lugng mua va
goc chup cua vé tinh.

e Ty, vaTy; don vi do nhiét do do sang (brightness temperatures (top-

of-the atmosphere)) trong kénh phd SLSTR 11 pm va 12 pm; don
vi do Kelvin.

e & 1a goc chup cua v¢ tinh.

Nhan ra rang cac phép gan ding thiét yéu dan dén mot dang tuyén tinh
cho su phu thudc ctua nhi¢t do bé mit vao nhiét do do sang cua tﬁng khi
quyén, chiing t6i dwa ra mot sd tinh phi tuyén tinh yéu bang cach cho phép
chénh 1éch nhiét do thay doi theo cong sut. Sau d6, chung toi viét thuat
todn dudi dang,

LST = @5, + by o(Tyy — Tio)™ + (bys +¢7:) i (26)

1
cos(# /m)’

® Il =
e m 12 thong s6 diéu khién bién phu thudc vao goc chup,
e f trong tng vai ty I€ thuc phu.

e i tuong g véi kiéu thuc phu (biome),

e pw trong ung voi lugng mua (don vicm).
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Thuat toan da dugc phat trién véi tat ca nhiét d6 theo don vi do Kelvin
va thudt toan tra vé nhiét do bé mat dat theo don vi do Kelvin. N6 da dugc
ap dung hoat dong trong qué trinh xur Iy AATSR sau d6 mac du vdi cac
truong dit liéu phu trg han ché, dic biét 1a vé phan loai quﬁn x4 sinh vat va
bé mat. Cac yéu cau déi v6i SLSTR vé dit liéu phu trg dugc quy dinh

trong cac phan sau.

Tham sb n c6 thé duogc dat béng théng nhat m — @) va thuat toan
chuyén sang dang dugc dan xuét truge d6. Muc dich cua viée gidi thi¢u
tham s6 & ddy 1a cho phép mét sb diéu chinh thuit toan dya trén viéc phan

tich dix liéu kiém dinh.

Pbi voi truong hop Ty, — Ty, 0, tham s6 n phai duoc dit bang théng
nhat. Nhiing truong hop nhu vay xdy ra trong thyc té va di duoc xac dinh
trude day ddi véi céac vung sa mac, dac bi¢t vao ban dém va budi sang
ngay sau khi mit troi moc. Rang budc nay ciing c6 thé dat dugc bang cach
chi dinh tham s6 m cho trudng hop nay. Trong truong hop cd cac ban cap
nhat thuat toan khac, s& 1a khon ngoan nhét néu két hop (c6 / khong) lam
dau vao dé xac dinh xem c6 nén st dung quy trinh nay hay khong. Lua
chon c6 thé duoc két hop vao tép phu véi d va m nhu mot cot bo sung cho

mang hai chi€u (xem bén dudi).

Trong quan hé hoéi quy duoc dé xuat, do phat xa khong xuat hién ro
rang. Vi suy ra dua trén cong thic toan hoc da cho & trén, vé nguyén tac,
s& c6 thé xac dinh cac dai luong e, tir (9). Tuy nhién, hién tai khong c6 ¥
dinh xac dinh cac chat phat xa 1a mot phan cua san pham LST, ciing nhu
12 mot san pham riéng biét.

Tat nhién cac hé sd phat xa phai c6 mit ngdm va diéu nay trd nén rd
rang khi chiing ta viét ra cac cong thic cho cac 16p ciia hé sé hoi quy

trong thuat todn LST. Ba loai hé s 1a:
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Qf oy = d[secf — 1]pw+ fa,, + (1 —fla,,,
. be;=fb,; +(1— flb,,,
° cf_.f = fc!;'_.i + (1 - f]cj-ﬁ'r

0<f<1)

Do d6, c6 mot tap hop cac hé sb duoc ap dung cho timg loai pixel tiy
thudc vao quan xa sinh vat i, dd phu thuc vat phan doan f va pw nhung
cling phu thudc vao cac gia tri & 100% tham thyuc vat (v) va dét trng (S).
Cac thong s6 Av, i, as, i, bv, i, bs, i va cv, i, cs, i dugc dinh nghia la cac hé
s6 truy xuét co s trong ATBD ndy. Tham sb d, 1a mot bién kiém soét su
phu thudc ciia hoi nude vao goc nhin va doc 1ap véi cac thong sé bé mat

va khi quyén c6 thé thay doi.

Gia tri cho cac hé sb sé duoc xac dinh br?lng cach st dung tap dir ligu
mod phong trong dé cac BT da dugc tinh todn cho mot loat cac LST, cac
diéu kién bé mit va khi quyén thich hop (phan 3.4). Cac tham s6 d va m s&
dugc xac dinh theo kinh nghiém bang cach st dung cdc md phong truyén
btic xa cho cac vung, rat ¢ thé 1a noi c6 sin mot sd dir liéu xac nhan. Vé
nguyén tic, cac tham sb d va m c6 thé phu thudc vao quan xi sinh vat. Do
d6, d va m phai duoc cung cap trong cac tép bo trg dudi dang mang 2-d
voi kich thude ti da duge dit thanh sd luong quén xa sinh vat va gia tri
16n nhat cho ca ngy va dém cho mdi quan xa sinh vat. Ngoai ra, co thé
can mot cot cho co tién ich; tép téng thé chira d, m va co tién ich phai la 2

chiéu.

Cac h¢ so hoi quy riéng bi¢t s€ dugc cung cap cho cac bé mat trong va
thuc vat cho moi 16p che phu i. Cac hé so cling s¢ dugc cung cap riéng
bi€t cho ban ngady va ban dém. Nén c6 mdt tuy chon dé ndi suy cac hé so

giita cac thang s& duogc thuc hién trong trudng hop dau tién. S& khong co
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ndi suy gitta h¢ s6 ngay va dém. Thay vao do, cac h¢ s6 nén dugc chuyén

d6i theo ngudng goc thién dinh mit troi co thé xac dinh.

Luu ¥ rang tuyén hé sb cho thuit toan cho phép va yéu cau dit liéu phu
tro co thé duoc cap nhat & bat ky giai doan nao ma khong lam thay doi
thuat toan xir Iy co ban. That vay d6i véi f, va co thé 1a pw, diéu nay 1a can
thiét.

Hiéu chinh khi quyén

Su két hop ctia phuong trinh ctra s6 phan tach (split-window) & trén va
viéc tinh toan hé sb thong qua cac phép tinh truyén birc xa vé ban chét
cung cap mot hiéu chinh khi quyén hiéu qua trong diéu kién bau troi
quang dang. Sy phu thudc hoi nudc 1a 10 rang trong thuat ngtt pw trén
toan dai nhung mat khac dugc mong doi s€ dugc bao ham dﬁy du thong
qua su phu hop hoi quy théng ké cua cac hé sb truy xuit co s¢. Piéu quan
trong nhat 13 qué trinh moé phong BT dugc mo ta trong Phan 3.4, va cy thé
1a mo hinh truyén btic xa, c6 kha ning tinh toan chinh xac qua trinh truyén
trong khi quyén. Vi bau khong khi ciing co thé thay doi dang ké tir thang

nay sang thang khac, nén cac hé sd dugc thuc hién hang thang.

Su phu thudc cta cac kénh hong ngoai nhiét vao hoi nudc trong khi
quyén 1a sy phu thudc quan trong nhét cta bau troi quang dang trong khi
quyén. Vé nguyén tic, théng tin hoi nudc tir bat ky cam bién vé tinh thich
hop nao s& hitu ich. Tuy nhién, cac ham d§ nhay phu thudc vao d cao
(hodc cac ham trong s6 nhu ching d3 biét) phai duoc khop voi nhau dé
hiéu chinh t6t nhat va trén thyc té, thong tin khi quyén dau vao phai co do
nhay doc tdt. Do d6, cac thiét bi hé)ng ngoai nhiét c6 xu hudng la nguén
t6t nhat néu ching cung cip d6 phan giai doc va d6 nhay tang d6i luu thap

hon phu hop véi cac kénh cira s6 nhu ddi véi SLSTR.

Tém tat thudt toan LST:
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Thuat toan LST dua trén ba I6p hé sé duoc ap dung cho cac khung
nhin nadir cta cac kénh 11 va 12 um (phuong phép tiép can cira so

phan tach).

Déi voi mdi quan xa sinh vat, phai cung cap sau hé sé truy xuat co
s& (hai hé s6 cho mdi loai hé sb). Hé sb truy xuat s& dugc cung cap
cho ca ngay va dém (téng cong 1a 12 hé sd truy xuat). Mot tap hop
day du cac hé sb truy xuit co sé s& dugc cung cip cho mdi may do

do cac dap (ing phd khéc nhau cua cac may do.

Hé sb co s& nén duoc cung cip hang thang véi tiy chon (dugc kich
hoat trong truong hop dau tién) dé noi suy LST thu duoc tir hai tap
hop hé s6 co sé hang thang gan nhat. Cac hé sb truy xuat co s¢ s&
duoc cung cap trong mot tép c6 dau thoi gian chung cho céac bo di
lieu hang thang khac (trung tdm cuia thang trong truong hop dau
tién). Néu hé sé hang nam 1a mong mudn, thi cac tap di liéu hang
thang s& don gian duoc lap lai véi cac hé sé gidng nhau. Hé sb

trung binh hang nam 1a muc toi thiéu.

C6 hai tham s6 khong dbi, d va m, cac gia tri cua chung sé duoc

cung cp 1am tham sé phu giéng nhau cho ca hai phan ti may do.

Déi véi thuat toan, goc nhin cua cam bién (tir nadir) tai bé mat 13
bat budc. DBoi voi dic diém ky thuat ngay / dém (vi du: chuyén doi
cac hé sd), xac minh va xac dinh dic tinh 131, goc thién dinh 1 bat

buoc.

Néu khong cé phép noi suy nao duoc thuc hién hang thang, thi tat

ca cac hé sb co so s& dugc thay doi ¢ ranh gidi ngay hang thang.
S& khdng c6 noi suy gitra hé s6 ngay va dém.

Piém chuyén doi goc thién dinh mat troi phai dugc chi dinh trong
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mot tép nhung phai dugc dat thanh 90 © trong truong hop dau tién.

V& nguyén tic (cach tiép can dau tién), cac hé sb co sé phai duoc
noi suy trudc rdi sau d6 1a LST duoc suy ra bang céch sir dung cac
hé s6 co s noi suy va dir lieu phu trg duoc nodi suy. Diéu nay sé
dam bao rang di liéu phu trg chinh x4c ciing dugc ghi vao tép dau
ra; dix liéu phu trén mdi pixel trong tép dau ra phai phd hop véi LST
dau ra cudi cung trén mdi pixel. Cach tiép can thi hai Ia tinh toan
hai LST va sau d6 ndi suy cac LST, tuy nhién trong truong hop nay
cling phai hét suc than trong véi cac di liéu phu tro d¢é dam bao tinh

nhat quan. Do d6, cach tiép can dau tién dugc khuyén khich.

Dit liéu phu trg phai dugc cung cip s& chi rd, cho mot vi tri khéng
gian nhat dinh: quan x4 sinh vat, tham thuc vat phan doan va nudc
c6 thé két tna. S6 luong quan x& sinh vat hién tai 1a cta Globcover,
tic 1a 22, nhung dé linh hoat trong cac ban cap nhat bo xi Iy, nén
duoc gia dinh 14 tdi da 50. T4t ca cac tép s& dugc lap day (khdng co

gia tri bi thiéu).

Dit liéu bo tro va céc tép phu trg khong nhat thiét phai tinh va qué
trinh xa Iy phai linh hoat dé két hop théng tin cap nhat trong tuong
lai. Do d6, thong tin bo trg cho mdi tham sé dau vao sé duoc luu trix
trong tép riéng biét, nhung tat ca thdng tin vé tham s6 dau vao duoc
lwu trir cing nhau trong mot tép. Céac dang tép duoc xép va dong

g6i dugc chap nhan.
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3.2 Dir liéu nhiét d6 bé mit tinh tir thuit todn

San pham mac xir ly 2: SL_2 LST

San pham nay chira céc thong sé Land Surface.

San pham “SL_2 LST___” Mac 2 bao gom mét tép dit licu do
ludng. Trong cac phan sau, noi dung caa tép nay duoc thong ké.

Bang 6. SLSTR LST Thanh phdn vit Iy san pham Mikc 2

Product Package

Type Description
SL 2 LST Land Surface Parameters
Product Level Diss. Timeliness Product Appllgatlon Spatial .
Category Domain Resolution
2 NRT NTC Availableto || \p, 1Km
the user
Number of Number of | Number of
Product Number of . .
. . . Measurement | Annotation | Representation
Dissemination Unit | Package :
Stripe components Qata D_ata Ir!formatlon
Files Files Files
131 1 10 0
Product Package
Structure
Manifest file (see
[AD-8] and section
7.1.1.2 and 8 for
more details)
File name Composition
xfdumanifest.xml XML fields
Measurement Data
files (see section
7.1.1.4 for more
details)
File name Composition N.O.
LST, LST_uncertainty,
LST_orphan,
LST_in.nc LST_uncertainty_orphan,
exception,
exception_orphan
Annotation Data
files (see [AD-8]
and section 7.1.1.5
for more details)
File name Composition N.O.

LST ancillary_ds.nc

NDVI, NDVI_orphan,
biome, biome_orphan,
fraction,
fraction_orphan, TCWV,
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validation

flags_in.nc

cloud_in, bayes _in,
pointing_in,
confidence_in,
cloud_orphan_in,
bayes_orphan_in,
pointing_orphan_in,
confidence_orphan_in

indices_in.nc

scan_in, pixel_in,
detector _in,
scan_orphan_in,
pixel_orphan_in,
detector_orphan_in

time_in.nc

time_stamp_i,
first_scan_in,
first scan io, [...]

geodetic_in.nc

latitude_in, longitude_in,
elevation_in,
latitude_orphan_in,
longitude_orphan_in,
elevation_orphan_in

cartesian_in.nc

X_in, y_in, X_orphan_in,
y_orphan_in

geometry_tn.nc

solar_zenith_tn,
solar_azimuth_tn,
solar_path_tn,
sat_zenith_tn,
sat_azimuth_tn,
sat_path tn

geodetic_tx.nc

latitude_tx, longitude_tx

cartesian_tx.nc

X_tX, y_tx

met_tx.nc

t forecast, t_single,
t_series, t_bound,
z_wind,

Z_atmos, z_soil,
z_bound, p_atmos, SST,
sea_ice_fraction

Representation
Information Files

File name

Composition

none
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3.3 Xirly dir liéu mirc 2 vé nhiét dd bé mit ciia Sentinel-3 SLSTR

Chuing tdi sir dung phan mém SNAP dé cit cac dit liéu can thiét ¢ khu
vuc nghién ciru va chuyén dbi vé hé qui chiéu ban d6.

3.3.1 Mo dnh

File -> Open Product -> tén file.xml

H SNAP - Open Product ﬁ
Look in: | | 53B_SL_2_LST__ 20200515T025456_20200515T025756_20200516T075326_0179_038_032_2700_LN2_O_NT_00... ﬂ 5 Bl

. MName Size| tem type | Date modified | Advanced
"L;‘y || cartesian_in.nc 433 MB NCFile 5/16/202010:...
|| cartesian_te.nc 414 KB NCFile 5/16/2020 10:...
|| flags_in.nc 133 MB NCFile 5/16/2020 10:...
|| geodetic_in.nc 789 MB NCFile 3/16/2020 10:...
! || geodetic_tx.nc 158 MB NCFile 5/16/2020 10:...
|| geometry_tn.nc 326 MB NCFile 5/16/2020 10:...
|| indices_in.nc 892 KB NCFile 5/16/2020 10:...
= L5T_20200515T025456_UTM_48.tif 652 KB ERDASIMAG.. 12/12/20208%:...
L;L || LST_ancillary_ds.nc 477 ME  NCFile 5/16/2020 10:...
|| LST_in.ne 193 MB NCFile 5/16/2020 10:...
|| met_tenc 323MB NCFile 5/16/2020 10:...
L’l. || time_in.nc 611 KB NCFile 5/16/2020 10:...
T 119 KB XML Docum... 5/16/2020 10:...

File name: |xfdumanifest.xml

Files of type: |l Files

Hinh 4. M& anh nhiét do bé mdt Sentinel-3 ¢ mirc 2

B (st x|

Hinh 5. Két qua dnh nhiét @6 bé mdt Sentinel-3 ¢ mirc 2
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3.3.2 Ciit anh

B Specify Product Subset

Raster -> Subset -> Band Subset

Spatial Subset Band Subset I Tie-Point Grid Subset | Metadata Subset |

v HDWI
[~ Toww
IF biome
I_ fraction
¥ LsT

[~ LST_uncertainty

Gridded Nomslized Difference Vegetfsfion index -
Griddsd Total Column Water Vapour

G:fdd}anbGDmsuﬂace clazzificaiion code
Gridded fracfional vegeiation cover

Gridded Land Surface Temperafure

Gridded Land Surface Tempersfure esfimated tofal uncertsinty

I- exception Gridded L5T pixe! exception flage

IF x_in Geolocated x (scroes track) coordinafe of detector FOV cenire
V& i Geolocated y (along track) coordinate of detector FOV centre
|_ bayes_in

I_ cloud_in

I- confidence_in

ﬂr pointing in [ LlLI

[~ Selectal [ Selectnone

Estimated, raw storage size: 71.1M

oK I Cancel I Help I

Hinh 6. Cdt cdc kénh dnh can thiét
Raster -> Subset -> Spatial Subset

B specify Product Subset x|
Spatial Subset | Band Subset| Tie-Point Grid Subset| Metadata Subset |
A
i| Geo Cnurdinatesl
Scene start X} | 710
Scene start ¥ | 210
Scene end X | 10890
Scene end Y: | 1140
Scene step X | 1=
Scene step ¥ | 1=
Subset scene width: 381.0
Subkset scene height: 331.0
Source scene width: 1500
Source scene height: 1200
[~ Fix full width
Use Preview |
[~ Fix full height

Estimated, raw storage size: 3.3M

oK I Cancel | Help |

Hinh 7. Cdt anh theo khu vuc nghién ciru

23



B ist x| 2LsT %

Hinh 8. Két qua dnh cdt theo khu viee nghién ciru
3.3.3 Déi hé qui chiéu
Raster -> Geometric -> Reproject

E Reprojection ﬂ
File Help
V'O Parameters Reprojection Parameters ]
Coordinate Reference System (CRS)
{* Custom CRS

Geodetic datum: | World Geodetic System 1984 J

Projection: IWGS 34 (Automatic) -

" Predefined CRS |
o

" UseCRSof |

Output Settings

[v¥ Preserve resolution ¥ Reproject tie-point grids
No-data value: [nan
[~ Add delta lat/lon bands Resampling method: |Neare5t ﬂ
Output Information
Scene width: 382 pixel Center longitude: 106°23'40" E
Scene height: 350 pixel Center latitude: 10°45°36" N

CRS: UTM Zone 48 / World Geodetic System 1584 Show WKT
Close
Hinh 9. Chuyén doi hé qui chiéu
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B st =B st =@ st = EHEE
"

Hinh 10. Két qua danh da Chuyén déi hé qui chiéu
3.4 Xac dinh dao nhiét dd thi theo ranh gi6i thanh phé H6 Chi Minh

3.4.1 Cit dnh nhigt dp bé mdt theo ranh giéi thanh phoé Hé Chi Minh
Tur két qua anh nhiét do bé mit theo do Kelvin sau khi chuyén vé hé qui
chiéu, tinh chuyén vé d6 C nhu hinh dudi day.

; 1 06°3.‘0'0"E 1 06°4IO'0"E 1 06"5p'0“E 1 07°9'0"E
21 : N |
- 5 10 20 Kilometers A

z z
o °
o =
= =
z z
o o
2] 3
e e

Cha giai .
Nhiét do C

z i A z
o ~ ) @ >
g N 15.7 - 16 ‘: 1 . N | 2
S| Em16-19 *J B _ :c_
| mm19-22 ,

[]22-25 B

[125-28 B -
Z| [28-31 z
4 °
o4 [31-34 = i LS
[l " ¢
o | E34-37 1- - 5

37 -40 i k

N 40 - 44.8 R

["~IRanh gi&i TP. H Chi Minh () 4

106°30'0"E 106°40'0"E 106°50'0"E 107°0'0"E

Hinh 11. Ban dé nhiét dg bé mdt theo ranh gidi thanh phé Hé Chi Minh
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3.4.2 Chuyén vé bén @6 dio nhigt do thi

Sau khi tinh duoc nhiét do bé mat trung binh cta cac quan, huyén, thuc
hién xéac dinh nhiét d6 thap nhét cua thanh phd va trir tit ca nhiét do ¢ cac quan
cho nhiét do thép nhat dé nhan duogc do chénh nhiét d6 & cac quan, huyén so

v6i nhiét do thap nhat dé nhan duoc ban d6 dao nhiét do thi & TP. H6 Chi Minh

nhu hinh duoi day.

z 106°30'0"E 106°40'0"E 106°50'0"E 107°0'0"E
:c_ d -
< N
z N
o H. Cu Chi B
e e
z z
o o
3 G
= =
z z
o °
2] H. Binh Chanh B>
b H. Nha Be o
e -

Chu giai
4 ~ 4
s UHI (P6 C X B
4 0o %) H. Can Gi& o
=& 0-2 - g
© o
o 2-4 e

4-6
e -8 0 5 10 20 Kilometers
H3-9.6 I I |
106°30'0"E 106°40'0"E 106°50'0"E 107°0'0"E

Hinh 12. Ban dé ddo nhiét do thi cdc qudn, huyén & thanh phé Ho Chi Minh
3.5 Xac dinh mit d0 dan so theo quén, huyén theo ranh gi6i thanh phé
H6 Chi Minh
Mat do dan s theo timng quan, huyén (nguoi/km?) dugc thé hién duéi dang ty
1& hinh tron to, nho tuong Gng va hién thi 1én theo don vi hanh chinh cac quan,

huyén ¢ trung tdm thanh phé nhu hinh duéi day.
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928 - 2561
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25180 -

@ 32187 - 38494
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25179
32186
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e

H. H6c M%6n

Q. Ta@Bi

N
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UHI (D6 C) 3 -
@ J /
0-2 Q. Binh Tan /
2 - 4 \/\/’
(<)
; sl Q. 8@ a
WG -8 . 0 25 5Kilometers
B 5-96 H.NhaBe N
106°30'0"E 106°40'0"E 106°50'0"E

Hinh 13. Ban do mat d¢ dén so va ddio nhiét do thi cdc qudn, huyén ¢ thanh
pho Ho Chi Minh

Sau khi dua két qua mat do dan sé cac quan, huyén & thanh phd HO Chi

Minh 18n nén ban d6 dao nhiét do thi, nhan thay hién tuong d4o nhiét do thi xay ra

& muc do cao dbi voi cac quan co mat dé dan sb cao do cac hoat dong kinh té - x&

hoi ¢ cac quan nay manh mé hon (mirc d6 do thi hda cao hon) cac quan, huyén

khéc. Két qua budc dau cho thay anh huong cua do thi héa nhanh do mat do dan
s6 cao ¢ thanh phé H6 Chi Minh.
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KET LUAN

Noi dung nghién ctru da trinh bay bao gdm céac van dé sau day:
. P4 trinh bay chi tiét phuong phap xac dinh nhiét do bé mat theo cac thuat
toan ddi vai di liéu Sentinel-3 SLSTR;
. P4 trinh bay cu thé cac budc thyc nghiém thanh 1ap ban d6 dao nhiét d6 thi
cho cac quan, huyén & thanh phd HO Chi Minh;
. B2 trinh bay két qua mat d¢ dan s6 trén nén ban dd dao nhiét do thi cho cac

quan, huyé¢n ¢ thanh phé) HO Chi Minh.
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