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khu vue do6 thi va ven d6 Ha N1 tur tu liéu anh v¢ tinh
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Tém tat: Muyc tiéu cua nghién ctru 1a danh gia bién dong d6 che phu thuc vat (FVC) khu vuc do
thi va ven d6 Ha Noi giai doan 2007 - 2015 dya trén md hinh phan tich 1an phd tuyén tinh hai dbi
tuong thudn (SMA) tir tu liéu anh vé tinh da phd, da thoi gian LANDSAT TM va OLL Trén co s&
chi s6 NDVI, tmg dung mé hinh SMA hai d6i twong thuan xac dinh FVC, sau d6 tién hanh danh
gia bién dong do che phu thuc vat. Két qua nghién ciru cho thdy: dién tich FVC giam 699,8 km?
(chiém 75,5%), trung binh FVC giam 87,5 km® mdi nim tai phia Nam huyén Soc Son, phia Dong
huyén Bong Anh va quin Gia Lam, phia Tay huyén Thanh Tri; FVC giam ¢ muc trung binh va
nhe tai quan Cau Gidy, Bic, Nam —Tir Liém va T4y Soc Son; FVC khong thay déi 1a 184,5 km?
(chiém 19,9%) tai cac quin Ba Dinh, Péng Pa va Hoan Kiém; chi 44,9 km? c6 FVC ting (chiém
4,9%), FVC tang 5,6 km? mdi nim, xudt hién tai quan Hoang Mai, Pong - Béc Séc Son, Nam

huyén Bong Anh.

Tir khéa: Anh vé tinh LANDSAT, bién dong d6 che phu thuc vat, thanh phd Ha Noi.

1. Pit van dé

Tham thyc vat dong mot vai tro quan trong
trong viéc trao doi carbon, nudc va nang luong
trén bé mat trai dat [1, 2], do d6 tham thuc vt
1a mot yéu t6 quan trong dé giai thich cho viéc
trao d6i nay [3, 4]. PO che phu (Fractional
Vegetation Cover - FVC) 1a mét trong nhiing
thong so sinh ly chu yéu lién quan dén cac qua
trinh trao d6i bé mat, dong thoi nd con la mot
thong sd can thiét trong du bao thoi tiét bang
phwong phap s (Numerical Weather
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Prediction), md hinh héa khi hau toan cau va
khu vuc, va quan tric su thay ddi toan cau [5,
6]. Po che phu thuc vat cling 1a mot théng sb
quan trong trong vién tham nhiét, vi n6 1a mot
thong sd co ban cho phép xac dinh d6 phat xa
bé mdat [7]. Hién nay, hai phuong phép chi yéu
dé x4c dinh do6 che pht thuc vat la do dac ngoai
thuc dia va phuong phap vién tham [8]. Do dac
ngoai thye dia la phuong phap truyen thong bao
gom phuong phap ude luong bang mit, phuong
phap ldy mau va phuong phép st dung céc thiét
bi do chuyén dung voi cac ché do do khac nhau
[9]. Pay la phuong phip dong vai tro chi yéu
trong khao sat cia do che phu cia tham thyuc vat
trén bé mat dit. Tuy nhién v6i sy phat trién
manh mé& cua cong nghé vién tham, phuong
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phap vién tham dang 1a mot cong cu hidu qua
trong xac dinh d¢ che phu thuc vat, tham chi co
thé theo doi sy phan bd va phat trién cua FVC
[10]. Véi wu diém vuot trdi vé kha ning thu
nhén anh trén quy mo 16n va phat hién dinh ky,
tu liéu anh vé€ tinh cho phép xac dinh d che
phu thuc vat va danh gia bién dong trén mot
khu vuce rong 16n nén day la phuong phap dang
dugc ung dung mot cach rong rai [11, 12].
Trong hau hét cac nghién ctru, c6 ba phuong
phép co ban dé xac dinh dd che phu thuc vat tur
tu lidéu anh vé tinh gdm c6 md hinh hdi quy,
phuong phap chi sé thyc vat (vegetation index)
va phan tich 1an phd tuyén tinh da déi tuong
thuan (multi-endmember linearspectral mixture
analysis - SMA) [13, 14]. Dbi v6i tu liéu anh
LANDSAT, chi st dung toi da duoc bdn ddi
tugng thuan trong mé hinh SMA vi do tuong
quan giira ba bang tan trong dai anh sang nhin
thdy rat 16n [15, 16].Trong nghién ctru ndy, mo
hinh phén tich 14n phé tuyén tinh (SMA) hai d6i
tuong thuan duoc st dung dé xac dinh do che
phu thuc vat, tir d6 1am co s¢ dé tién hanh danh
gia bién dong.

Ha Noi 1a thanh phd di va dang bi anh
huéng manh mé boi bién d6i khi hau va qua
trinh d6 thi héa nhanh chéng. Day 1a mot trong
nhitng nguyén nhan lam cho moéi truong sinh
thai (dat, nudc va khong khi) bi 6 nhiém mot
cach nghiém trong, dac biét 1a lam suy gidm do
che phu ctua tham thuc vat. P§ che phd tham

thuc vat bi suy giam va thay thé bang cac bé
mat khong thAm hodc cac tdoa nha chinh 1a
nguyén nhan chii yéu gy ra hién tuong dao
nhiét d6 thi. Do d6 nghién ciru sy thay doi vé
dd che phu thuc vat cd v nghia dic biét quan
trong, dac biét tai cac khu vyc co muc do do thi
héa nhanh chong nhu ven d6 Ha Noi. Muc tiéu
cia nghién ctru nham danh gia bién dong do
che pht mot sé khu vuc d6 thi va ven d6 Ha
Noi (gioi han tai cac quan huyén trude khi Ha
Noi m& rong) giai doan tir 2007 dén 2015 tng
dung md hinh phan tich 1dn phd tuyén tinh hai
d6i tugng thuin (two endmember linear SMA)
tir tu liéu anh LANDSAT da phd, da thoi gian.

2. Tw li€u st dung va phuwong phap nghién ciru
2.1. Tw liéu svr dung

Tu liéu st dung trong nghién ctru 1a anh vé
tinh LANDSAT 5 TMva 8 OLIc6 d6 phan giai
khong gian 30m tai vé tir trang web cta Cuc Diéu
tra Pia chat Hoa ky (USGS) [17]. Anh vé tinh
LANDSAT 5 TM va 8 OLI lan luot duoc thu
nhan vao 24/5/2007 va 01/07/2015, déu duoc
chuan dinh véi hé quy chiéu WGS 1984 UTM,
Zone 48 North & mirc L1T (da hiéu chinh buc xa
do anh huong cua sai s hé thong va hiéu chinh
hinh hoc). Thong tin md ta vé 2 anh vé tinh
LANDSAT dugc tong hop trong Bang 1.

Bang 1. Bang tong hop cac thong sé mé ta tu lidu anh vé tinh LANDSAT TM va OLI.

STT  Thong tin anh v¢ tinh

Thong so md ta

LANDSAT5TM  LANDSAT 8 OLI

1 Mt dit liéu L1T L1T

2 Ty 1& may 1% 4.16%

3 Chat luong anh 719 9/9

4 Bang tAn st dung tinh FVC 3,4 4,5

5 Do phan giai khong gian 30m 30m

6 Thoi gian thu nhan anh , 24-05-2007 01-07-2015
R 4 A o, 2k So luqn 168 302

7 Diémkhong che mit dat Nudn di licu GLS2000 GLS2000

8 Ngudn dit liéu DEM , SRTM SRTM
R, Sai sb trung binh 4.051m 8.118 m

9 EO‘-’CCh‘“h xdc hicu chinh hinh g, 6 huong doo 2.795m 6.261m
; Sai s0 hudng ngang 2.933m 5.168 m

10 Phan mém sir dung hiéu chinh hinh hoc LPGS 2.5.0 LPGS 2.5.1
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Trong qué trinh hiéu chinh hinh hoc anh
LANDSAT TM va OLI da str dung 168 va 302
diém khéng ché mat dat (GCPs) 1y tir co so dit
lidu toan cau (GLS2000) va mo hinh s do cao
(DEM) d hiéu chinh anh hudng cta dia hinh
bang phin mém LPGS. Dit liéu DEM duoc thu
thap tir dir liéu v¢ tinh SRTM c6 d§ phéan giai
ngang 30m va d¢ chinh xac tuong dbi 10m. Sai
sO trung phuong trong sé don vi hiéu chinh
hinh hoc trung binh, theo hudng doc va huong
ngang ddi voi anh LANDSAT 5 TM 14 4.051m,
2.795m, 2.933m va LANDSAT 8 OLI la
8.118m, 6.261m, 5.168m.

2.2. Phwong phap nghién ciru

2.2.1. Chuyén doi gid tri sé nguyén cia anh
sang gid tri phdn xa phé & dinh khi quyén

Qua trinh chuyén gia tri s6 nguyén (DN
values) cta anh sang gia tri phan xa phd ¢ dinh
khi quyén (top of atmosphere (TOA)
reflectance) gdm hai budc. Bude dau tién 1a

chuyen gia tri s6 nguyén sang gid tri buc xa
phostr dung cac thong sb hiéu chuan cam bién
trong qua trinh thu nhan anh tir vé tinh. Gia tri
buc xa phd duge chuyén doi thong qua cong
thirc (1) d6i v6i anh LANDSAT 5 TM va cong
thirc (2) di véi anh LANDSAT 8 OLI:

Lmax Lmin
- A (Qca!

L= Qcaimin) + Lmin

1)

trong d6: La 1a gia tri bic xa phd
[W/(m?.sr.um)]; @eal 1a gia tri s nguyén cua
anh; @caimax 13 gia tri s& nguyén 16n nhat
(bang255);@caimin1a gia tri s6 nguyén nho
nhét (bangl); Lmax; Lmin; 13n luot 1a gia
tri birc xa phd twong ung v6i @eaimax va
@caimin ¢ timg kénh phd (Bang 2).

Ly =Mp.Qear +Ag (2)

trong d6: M1, AL 1an luot 1a hé s6 chuyén
d6i (Bang 2); @cat 1a gia tri s nguyén cua anh.

Qca!ma.x Qca!‘mm

Bang 2. Bang tong hop cac thong s hiéu chuan cam bién cho anh LANDSAT 5 TM
va 8 OLI su dung trong khu vuc nghién ctru

STT  Tuligu Kénh Lmax; Lminy M Ap

3 264.000 1170 - -
1 LANDSAT5TM 4 221.000 11510 ; ;

4 - ; 9.6667E-03  -2957771
2 LANDSAT8OLI ¢ - ; 5.0155E-03  -48.33352

‘Budc tiép theo 1a xé4c dinh gié tri phan xa
pho ¢ dinh khi quyén doi véi moi kénh thong
qua cdng thuce (3):

TIdZL;_
Ey; cosBg

Py = (©)

trong do: Pila gia tri phan xa phé & dinh
khi quyén cua mét kénh; d 1a khoang cach thién
van giita Trai dat va Mat troi; La 1a gia tri birc
xa phd chuyén dbi duoc tir budce trén; Eoa 1a
gi4 tri trung binh birc xa quang phd mit troi; bs
1a goc thién dinh (liy trong file metadata anh
LANDSAT).

2.2.2. Hiéu chinh dnh hwong cia khi quyén

Trong nghién ctru nay, phuong phap trir d6i
tuong t6i (Dark Object Subtraction - DOS) 1%
do Chavez dé& xuit duogc ung dung dé hiéu
chinh anh huong khi quyén [18]. Pay la
phuong phép da duoc ap dung thanh cong trong
mét s6 nghién clu d6i v6i anh vé tinh
LANDSAT dé lam giam anh hudng cta tan xa
anh sang dén chat luong anh vé tinh [19].

2.2.3. Xac dinh bién dong do che phu thuc vat
(FVCQC)

MG hinh phén tich 15p phd tuyén tinh
(SMA) da d0i tuong thuén tong quat do Van dé
xuat duogc thé hién béi cong thirc sau [20]:
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n
Ry = Z firix + ey (4)
i=1

trong d6: Ri 1a gia tri phan xa phd cua
kénh k; n 13 s6 luong céc d6i twong thuan trong
mot pixel hon hop; fi 1a ty 18 cia dbi tuong
thuan i trong mdt pixel hén hop; Tik 1a gia tri
phan xa pho ciia d6i twong thuan i tai kénh k
trong pixel hdn hop; €k 13 phan du khép mo
hinh tai kénh k. Cac d6i tuong thuin trong pixel
hén hop théa man diéu kién:

n

D=1 (5)

i=1

Trong nghién ctu cua Deardorff da ching
minh, hé s6 do 4m va nhiét 13 ham tuyén tinh
cua do che phu thyc vat [21]. M6 hinh toan hoc
dang tong quat thé hién mdi quan hé tuyén tinh
nay duogc thé hién trong cong thirc (6):

OD=(0-0)x P +oxD,_, (6)

trong d6: @ 1a hé s6 do 4m hay nhiét, P 5=
va P=1 1an luot 14 thanh phan dong gop cua
thuc vat va thd nhudng trong d6. Wittich va
Hansing da ap dung cong thtic chung nay cho
chi sé thuc vat (NDVI) trong viéc xac dinh do
che phu thyc vat (FVC) st dung mo hinh phéan
tich 1dn phd tuyén tinh (LSMA) vé6i hai déi
tugng thuan [22]:

NDVI=f = ND'UIWE + (1 —f) = NDVI
va c6 thé duoc viét lai nhu sau:
NDVI — NDVI__
- NDVI,,, — NDVI_,; )

reg soil

_ trong d6: £ 1a i 1¢ thyc vat trong mot pixel
hon hop, chinh 1a @6 che phu thuc vat (FVC),

NDVI g5 1a NDVI cua thé nhudng, NDVL |3
NDVI cua thyc vat, NDVI 1a NDVI cua pixel
hon hop va dugc xac dinh béi cong thic (9)
[23].
NDVI = Pnip — PRED ©)
PnIR T PRED

2oil

Viéc xac dinh gid tri chinh xdc cua

NDVlyeg vy NDVLgi1 13 didu kho khan vi ton
tai nhiéu tinh bat dinh do ching chiu anh huéng
cia céac loai thd nhuong, loai thyc vat khac
nhau, ham lugng chét diép luc va cac yéu td
khac. DPbi véi cac nghién ctru ¢ khu vuc 16n
(mang tinh chat toan cau) sir dung anh vé tinh
¢6 d6 phan giai khong gian thap (0.15° x 0.15°),
Gutman and Ignatov da dé xut gia tri NDVlg;
=0.04 + 0.03 va NDVI\,eg = 0.52 £ 0.03, tuong
g v6i gia tri nho nhat va gia tri 16n nhat tai sa
mac va noi tap trung nhiéu ciy xanh [3]. Trong
khi d6, d6i voi anh c6 d6 phan giai khong gian
trung binh, Sobrino and Raissouni dé xuat mot
gia tri kha tuong dong la NDVI\,eg = 0.5, va
NDV g = 0.2. Trong nghién ctru nay, NDVI\,eg
va NDVlg; duoc xac dinh tir ket qua nghién
ctru ciia Sobrino [24]. Khi d6, néu NDVI > 0.5
thi pixel d6 dugc coi 1a hoan toan bao phu boi
thue vat (d6i tuong thudn thyc vat), d6 che phu

thye vat £ = 1. Néu NDVI < 0.2 thi pixel d6
duge coi la hoan toan bao phu boi thd nhudng
(doi tugng thuan thé nhudng), do che phu thuc

vat f = 0. Néu 0.2 < NDVI < 0.5 thi o che
phu thuc vat (FVC) dugc xac dinh theo cong
thie (8).

Viéc xac dinh bién dong do che phu thuc
vat (FVCC) duoc xac dinh bing phuong phap
trir raster. Trong nghién ciru ndy, mic do bién
dong cua FVC dugc chia thanh 7 cap do khac

ﬂ]au cap 1, 2 va 3 thé hién sy giam FVC ¢

e do manh trung binh va nhe, 1an luot dao
dong tir -100% dén -70%, -70% dén -30% va -
30% dén -10%; cép do 4 thé hién hau nhu
khéng co su thay d6i vé& FVC, dao dong tir -
10% dén 10%; cép 5, 6 va 7 thé hién su ting
FVC ¢ muc nhe, trung binh va manh, dao dong
tir 10% dén 20% , 30% dén 70%, va 70% dén
100%.

3. Két qua va thio luin

Két qua xac dinh bién dong do6 che phﬁ thue
vat trén khu vuc nghién ctru duoc tong hop
trong Bang 2 va thé hién qua Hinh 1, 2. Biéu do
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tan xuat thé hién bién dong do che phu thyc vat
cho thay, sy phan bd vé bién dong do che phu
thuc vat khong cin bang,dién tich cac ving co
d% che phu thuc vat bi giam 16n hon nhiéu so

Histograms: FYC

i e A
e o

Eetween -

v6i cac khu vuc c6 d6 che phu thuc vat tang
1én, dong thoi phan bd 1éch hin sang bén trai so
V6i tai vi tri trung tim (noi hau nhu khong co
bién dong, d6 che phu thuc vat bang 0).

f and 207!

Hinh 1. Biéu db tan xuét bién dong d6 che phu thyc vat (FVCC) tai mot s6 khu vuc d6 thi va ven d6 Ha Noi giai

doan 2007 — 2015.

Bang 2. Bang téng hop Kkét qua bién dong do che phu thyc vat giai doan 2007 - 2015

RSP Pham vi Diéntich  Dién tich Ty 1€ Ty 1€
STT Mo bicn dong bién dong (%) (km?) tichliy (km®) (%) tich liy (%)
1 Giam manh [-100, — 70] 155.3 155.3 167 16.7
2 Giam trung binh ~ [-70, -30] 326.0 481.3 351 518
3 Giam nhe [-30, -10] 2185 699.8 235 753
4 Khéng thay déi [-10.10] 1845 884.3 199 952
5 Téing nhe [10, 30] 285 912.8 31 982
6 Téng trung binh [30, 70] 13.8 926.6 15 997
7 Téing manh [70. 100] 27 929.2 03 1000
Téng cong; 929.2 929.2 1000  100.0

Tir bang tong hop két qua bién dong do che
phu thuc vat (Bang 2) va su phin bd vé bién
dong (Hinh 2) cho thdy: dién tich c6 d6 che phu
giam manh dat 155.3 km® chiém 16.7% tong
dién tich khu vuc nghién ctru (929.2 km?), chi
yéu tap trung & cac khu vuc phia bic huyén Soc
Son va huyén Pong Anh; khu vuc c6 do che
pht giam ¢ muc trung binh chiém dién tich
tuong d6i 1on voi 326,0 km’(chiém 35.1% tong
dién tich), cha yéu tap trung & cac khu vuc Bic
— Nam Tu Liém, phia Tay huyén Thanh Tri,
phia Déng quin Gia Lam; 218 km? dién tich c6

dd che phu thyc vat bi suy giam & muc nhe, chu
yéu tap trung & cic quin Long Bién va mot sb
khu vuc thudc huyén Soc Son. Nhu vay co thé
théy, vé téng thé, do che phu thuc vat bi suy
giam chiém phan 16n dién tich khu vuc nghién
clru voi tong cong 699,8 km? (chiém 75.3%
téng dién tich). Dién tich d0 che phu thuc vat
hau nhu khong thay ddi dat 184.5 km® (chiém
19.9% tdng dién tich), chii yéu xudt hién tai mot
s6 khu vuc thude céc quan Ba Dinh, Déng Pa
va Hoan Kiém. Trong khi d6 nhiing khu vyc co
dd che phu ting nhe tuong ddi it chi chiém 28.5
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km%(chiém 3.1% trén téng dién tich); dé che
phu ting & muc trung binh dat dién tich 13.8
km? (chiém 1.5% tong dién tich). Chi c6 dién
tich rat nho (hau nhu khong dang ké) co6 do che
phu thuc vat tang manh voi 2.7 km? (chiém

0.3% tong dién tich), chu yéu xuat hién & khu
vuc ven d6 Ha Noi nhu cac khu vuc thude
Poéng Bic huyén Soc Son, phia Pong huyén
Pong Anh va quan Hoang Mai.
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Hinh 2. Bién dong do che phu thyc vat tai mot s6 khu vue do thi va ven d6 Ha Noi giai doan 2007 — 2015.
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V& tong thé co thé thay, do che phu khu vuc
nghién ctru da bi suy gidm mdt cdch manh mé
trong 8 nam tir nim 2007 dén nam 2015, téng
dién tich d6 che phu thyc vat bi suy giam la
699.8 km® (chiém 75.5 % tong dién tich), trung
binh c6 87.5 km® dién tich bi suy giam mdi
nim; téng dién tich c6 do che phu khong thay
d6i 1a 184.5 km? (chiém 19.9%); tong dién tich
dd che phu tang lén chi dat 44.9 km? (chiém
4.9%), trung binh 1 nim do che phu ting rat it
(khong dang ké) v6i 5.6 km?.

4. Két luan

Nghién ctru d tién hanh danh gia bién dong
d6 che phu thuc vat tai mot s6 khu vue do thi va
ven d6 Ha N&i giai doan 2007 — 2015 Gng dung
md hinh phan tich 14n phé tuyén tinh (LSMA)
hai d6i tuong thuan tir tu liéu anh vé tinh
Landsat TM va OLI. Két qua nghién ctru cho
thiy: (i) d6 che phu bi suy giam mot cach
nghiém trong giai doan nay, tong dién tich do
che phu thuc vat bi suy giam la 699.8 km®
(chiém 75.5 % tong dién tich), nhu vy trung
binh c6 87.5 km? dién tich bi suy giam do che
phu, do che phu gidm manh tdp trung & cac khu
vuc thudc phia Nam huyén Soc Son, phia Dong
huyén Pong Anh, Gia Lam va phia Tay huyén
Thanh Tri; mot sd khu vue ¢ d6 che phu giam
trung binh va nhe nhu tai cdc quan Cau Gidy,
Bic — Nam Tur Liém, va phia Tay huyén Séc
Son; (ii) tong dién tich do che phu hdu nhu
khong thay doi 1a 184.5 km®, chiém 19.9% t6ng
dién tich, chi yéu xuit hién & cic quan ndi
thanh nhu Ba Dinh, Pong Pa, Hoan Kiém; (iii)
tong dién tich do che phu ting 1én chi dat 44.9
km?, chiém 4.9% tong dién tich, trung binh 1
niam d¢ che phi ting rat it (khong dang ké) véi
5.6 km?, chu yéu tap trung & cac khu vuc thude
& cac quan Hoang Mai, Pong Bic huyén Soc
Son, phia Nam huyén Pong Anh. Tur két qua
nghién ctru c6 thé rut ra két luan 1a ung dung
md hinh phén tich 1in phé tuyén tinh (LSMA)
hai ddi tugng thuan cho phép xac dinh va danh
gia do bién dong che phu thuc vat tir tu liéu anh
vé tinh LANDSAT mdt cach hi€éu qua va
nhanh chong.
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Assessment of Fractional VVegetation Cover Changes
in some Urban and Sub-urban Areas of Hanoi Using
Multi-spectral and Multi-temporal LANDSAT Images

Hoang Anh Huy

Ha Noi University of Natural Resources and Environtment,
41A Phu Dien, Bac Tu Liem, Hanoi, Vietnam

Abstract: The objective of the study is to assess changes of FVC in some urban and sub-urban
areas of Hanoi city 2007 to 2015 based on a two endmember spectral mixture analysis (SMA) model
using multi-spectral and multi-temporal LANDSAT TM and OLI images. FVC was estimated for the
years of 2007 and 2015 by means of two endmember SMA based on NDVI, the assessment of FVC
changes was finally carried out. The study results show that: F\VC was decreased with the total area of
699.8 km?, accounting for 75.5% of total area, decreased by 87.5 km® per year in Soc Son’s south,
Dong Anh’s east, Gia Lam’s east and Thanh Tri’s west; some areas had medium and weak decrease
rate such as Cau Giay, North and South -Tu Liem and Soc Son’s west; total area of almost unchange
in FVC was 184.5 km?, accounting for 19.9% , occurring mainly in Ba Dinh, Dong Da, Hoan Kiem;
only 44.9 km? was increased, accounting for 4.9% of total area, only 5.6 km* per year, mainly
concentrated in the district of Hoang Mai, noth-eastern Soc Son, Dong Anh’s south.

Keywords: LANDSAT images; fractional vegetation cover change, Ha Noi city.



