Nghién ctiu - Ung dung

SU DUNG ANH VE TINH LANDSAT 8 PE TINH TOAN MQT SO
THONG SO MOI TRUONG KHU VUC TINH BAC NINH
TRONG GIAI POAN 2013 - 2015 - 2017

VU DUONG THUY, NGUYEN TRUONG SON

Cuc Vién tham quéc gia
Tom tit:

Bai bdo trinh bay tém tdt két qua sir dung anh vé tinh Landsat 8 dé xdc dinh mét sé thanh phan
méi truong chinh cia tinh Bdc Ninh trong giai doan 2013 - 2015 - 2017. Sir dung dnh vé tinh
Landsat 8 chup trong cdc nam 2013, 2015 va 2017 véi phwong phdp ndi suy va hoi quy tuyén tinh
dé danh gid chat lwong mede mdt (tinh toan 3 théng s6 BODS, COD va TSS) va chdt lwong khéng
khi (bui PM10 va chi sé khéng khi API). Két qud nghién cieu cho thdy mirc d¢ 6 nhiém tai tinh Bdc
Ninh tang dan trong giai doan 2013 - 2015 - 2017. Viéc iing dung nguon tu liéu danh Landsat 8 mién
phi trong viée tinh todn cdc chi so chdt lwong nde va khong khi cho hiéu qua cao va tiét kiém chi

phi.
1. Pit van dé

Trong giai doan 2013 - 2015 - 2017, Béc
Ninh 14 tinh c6 toc d6 tang truong kinh té véi chi
s6 tong san pham trén dja ban tinh GRDP (Gross
Regional Domestic Product) khoang 19% cao
nhit ca nu:oc [3]. Trong giai doan nay, cung voi
su phat trién kinh té x hoi thi tinh Béc N1nh
cling phai d6i mat voi tinh trang gia ting vé 6
nhiém moi truong, trong d6 ndi bat 1a 6 nhidm
khong khi va chit lugng nudc mat. Vi vay, cong
tac gidm sat va canh bdo tinh trang 6 nhiém moi
truong trd nén hét sire cip thiét.

Trong nhitng nim gan day, ky thuat vién
tham va GIS da duogc Gng dung rong rai trong
nghién ctru vé sy bién dong cta cac thanh phan
tai nguyén va moi truong [1]. Nhat 1, trong viée
danh gi4 dién bién va dy bao xu hudng cac thanh
phén moi truong chinh chiu sy tac dong cia con
nguoi. Trén thé gidi, trong linh viuc moi truong
khong khi va moi truong nudce, cong nghé vién
tham duoc coi la giai phap phan anh thuc trang
khach quan trén dién rong. Cong nghé vién tham
da duoc thé gidi ap dung tu nhiéu nam trude, tur
nhiing ndm 70-80 cua ky nguyén trudce, khi anh
Landsat va Spot xudt hién trén thi truong (Verdin

J. 1985, Lathrop R. G, Lillesand T. M., 1989).
Budc sang nhitng nam dau cua ky nguyén 21,
khong chi nhitng nuéc s¢ hitu vé tinh méi ung
dung vao giam sat chat lwong nudc mit ma
nhiéu nuéc khac ciing da ung dung cong nghé
vién tham (Pasterkamp R., et al. 2000, Richie J.
C., et al, 2003; Yuan-Fong Su, et al., 2008;
Keiser M., et. al., 2008; Manchino G, et al.,
2009). O Viét Nam, TS. Lwong Chinh Ké d st
dung tu liéu vién tham d¢ phan giai cao Spot5 dé
giam sat chat lugng nude mat va khong khi tai
céc ving kinh té trong diém (2010).

Céc nghién ctru néu & trén hau hét déu su
dung tu liéu anh vién tham thuong mai c6 gia
thanh cao (Spot5, Worldview...), hodc anh vién
thAm mién phi nhung c6 d6 phan giai thip
(Landsat TM, MODIS). Trong khi do6, anh v¢
tinh Landsat 8 ¢6 wu diém ndi bat 1a cung cip
thong tin khach quan, phong phu (11 kénh phd),
véi chu ky 1ap lai 16 ngay va cho d6 phan giai
cao nhét 1a 15m [4], dap g yéu cau trong viéc
tinh toan mot sé thanh phan moéi trudng cua khu
vuc cip ving, cdp tinh. Ngoai ra, anh vé tinh
Landsat 8 con dugc cung cAp mién phi tai dia chi
trang web: https://earthexplorer.usgs.gov/.
Chinh vi vay, nhém nghién ctru da st dung anh
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vé tinh Landsat 8 dé tién hanh phan tich va tinh
toan xac dinh mot s thanh phan moéi truong
chinh cta tinh Bic Ninh trong giai doan 2013 —
2015 — 2017. Pay cing 1a két qua nghién ciru
g dung cta dé tai nghién ctru khoa hoc cap Bo:
“Nghién ciru 1ing dung anh Vién tham va GIS dé
du bdo, danh gia dién bién ciia mot sé van de
moi truong chinh trong viéc xdy dung, theo doi
va giam sat danh gid méi triong chién heoc ciia
dia phuong”.

2. Phwong phap nghién ciru

2.1. Tai liéu sw dung

- Anh vé tinh Landsat 8 chup céc nam 2013,
2015 va 2017 khu vyc tinh Bic Ninh bao gom 06
canh anh dugc thu thap tai trang web https://eart-
hexplorer.usgs.gov/. Thong tin chi tiét thé hién
theo bang 1 bén dudi.

Bdng 1: Théng tin chi tiét anh vé tinh Landsat
8 khu vwee tinh Bac Ninh

STT S0 hiéu canh Ngay chup

1 LC0812704520131116T1 16/11/2013

[ Be]

LC0812604520131109T1 | 09/11/2013

3 LCO0812704520151122T1 | 22/11/2015

4 LC0812604520151115T1 15/11/2015

5 LCO812704520171111TL | 11/11/2017

6 LC0812604520171104T1 | 04/11/2017

- Ban d6 dia hinh ty 1& 1:50.000 khu vuc tinh
Bic Ninh bao gdm cic manh F-48-68-B, F-48-
68-D, F-48-69-A, F-48-69-C, F-48-69-D, F-48-
81-A va F-48-81-B (So' do hinh 1).

- S6 lidu chat lwong méi truong khong khi ap
dung theo Thong tu s6 28/2011/TT-BTNMT bao
gom 40 diém lay mau khu vyc tinh Béc Ninh tai
cac thoi diém 2013, 2015 va 2017. Cu thé, gom
céc thong so 1a: khi luu huynh dioxit SO,, khi ni
to dioxit NO, va bui TSP, PM10.

- S6 liéu chét luong nudc mat bao gém 19

diém 14y mau cta khu vyc tinh Bic Ninh tai thoi
diém cac nam 2013, 2015 va 2017 chi thyuc hién

3 chi tiéu la: Tong chat ran lo lung (TSS); Nhu
cau oxy hoa hoc (COD); Nhu cau 6xy sinh hoa
(BODj).

A B A B
68 - 69

C D D

A B A B
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Hinh 1: So d6 chia manh ban do dia hinh ty 1é
1:50.000 khu viee tinh Bdc Ninh

2.2. Phwong phap thuc hién
2.2.1. Phuong phdp chuyén doi toa do

Anh vé tinh Landsat 8 khu vuc nghién cuu
dugc tai vé tur trang web
https://earthexplorer.usgs.gov/ c6 hé toa do
UTM, elipxoid WGS84. Do d6, dé co thé chong
16p voi BDPH ty 1€ 1:50.000, anh vé tinh
Landsat 8 s€ duoc chuyén ddi toa do vé hé VN-
2000 bang phuong phap tinh chuyén sir dung 7
tham sé theo Quyét dinh sé 05/2007/QD-
BTNMT [2].

2.2.2. Phuong phap xu ly anh vé tinh Landsat
8

Dé c6 két qua tinh toan khach quan, dnh vé
tinh Landsat 8 dugc chuyén doi tur gia tri cap do
xam DN sang gid tri buc xa pho va duogc tién
hanh hi¢u chinh khi quyén [4].

- Chuyén doi gia tri s6 (Digital Number) vé
gia tri birc xa pho (TOA Radiance) theo cong
thurc:

L; =My, * Qe + A,
Trong do:

L;: gia tri buc xa pho tai 6ng kinh cua sensor
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(Wm? ster! um™);

Q,,: gid tri 86 trén anh (DN);

M; : gi4 tri RADIANCE MULT BAND x
duoc cung cap tu file metadata;

Ap: gia tri RADIANCE_ADD BAND x
duoc cung cap tu file metadata.

- Chuyén doi gia tri gia tri so (Digital
Number) vé gid tri phan xa phd (TOA
Reflectance) theo cong thure:

pPi= (Mp * Qeal +Ap) / c0s(Og,)
Trong do:
pj: gia tri phan xa phé trén dinh khi quyén
(Planetary TOA reflectancre);
Q,,: gia tri 86 trén anh (DN);

M, gia tri
REFLECTANCRE MULT BAND x dugc
cung cap tu file metadata;

A gia tri REFLECTANCRE

P
_ADD _BAND x dugc cung cap tu file metada-

ta;
O, goc thién dinh.
- Str dung cong cu ATCOR trén phan mém xur

Iy anh PCI Geomatica dé tién hanh hiéu chinh
khi quyén.

2.2.3. Phwong phdp phan tich hoi quy

Dua trén cac két qua nghién ctru cua [5] va
[6], nhom tac gia st dung cac kénh phd trong dai
song nhin thdy cta anh vé tinh Landsat 8 dé thuc
hién phan tich hoéi quy.

Phuong trinh hoi quy c6 dang tong quat nhu
sau:

Trong do:

Y 1a gié tri thong s6 mdi truong can xac dinh
dugc xem la bién phu thudc;

Ri la gia tri anh sau hi€u chinh dugc xem la

céc bién doc lap véi R1 1a gia tri cua kénh Bl
(Coastal aerosol); R2 la gia tri cua kénh B2
(Blue); R3 1a gia tri ctia kénh B3 (Green) va R4
1a gia tri cua kénh B4 (Red);

a;(1=0+4)lacacheé s6 trong quan dugc xac
dinh bé’lng thuc nghiém.

Cu thé, phuong trinh hdi quy tinh toan bui
PMI10 trong cidc nam 2013, 2015 va 2017 co
dang nhu sau:

PM102013 = 194,79 - 1,07*R120]3 -
3,71"R25(13 + 2,74*R35(13 - 0,53%R45(;3

PM10,,s = 189,94 - 20,45%Rlyys +
17,30"R2,50;5 + 3,38%R350; 5 - 1,07%R45015

PM10yy7 = 270,89 - 25,02%Rlyy; +
10,45%R25017 + 10,32%R35917 - 1,37*Réyg;7

Heé s6 tuong quan R? ctia cac nam 2013, 2015,
2017 lén lu'O't la R22013 = 0,66, R22015 = 0,68,
R%017 = 0,66. Két qua nay cho thay mirc ¢ phu
hop ciia mé hinh 14 chap nhan duoc trong viée
tinh toan phan 4nh mirc do 6 nhiém byi PM10
khu vyc tinh Bac Ninh.

Két qua so sanh twong quan tuyén tinh gitra
gia tri do ngoai thuc dia va gia tri tinh tr anh
Landsat 8 thé hién theo hinh dudi day: (Xem
hinh 2)

2.2.4. Phuwong phap noi suy

V6i 19 diém do chat lugng nudc phan bd rai
déu khu vuc tinh Bic Ninh, nhém nghién ciu
lya chon sir dung phuong phap ndi suy IDW két
hop véi phuong phap vién tham dé tinh toan cac
thong s6 BODS, COD va TSS trong giai doan
2013 - 2015 - 2017.

2.3. Két qua dat dwoc

- Két qua tinh toan mot s6 thong sé moi
truong khong khi bang anh vé tinh Landsat 8 khu
vuc tinh Béc Ninh trong cac nam 2013, 2015 va
2017 thé hién trén cac hinh 3 duéi day:

- Phén tich dién bién 6 nhidm byi PM10 trong
giai doan 2013 - 2015 - 2017 (Hinh 4) cho thay
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chi s6 bui PM10 tai khu vuc tinh Bic Ninh trong
giai doan nay déu vuot ngudng chit luong
khong khi theo quy chuan QCVN
05:2013/BTNMT.

j. oy Foow Ry 13154 31 E
Hinh 4: Dién bién chi sé bui PM10 trong cdc
nam 2013 - 2015 - 2017
- Két qua tinh toan mot s6 thong sé moi

truong nudc mit bang anh vé tinh Landsat 8 khu

PM10_2013

a:’:-
+
Panh gia két qua
PM 103013

PM10_2015

Panh gia két qua
PMI103p15

vuce tinh Bic Ninh trong cac nam 2013, 2015 va
2017 the hién trén cac hinh dudi day: (Xem hinh
5.6,7)

Cian ctr két qua quan tric tai tinh Bic ninh
2017 cho thay, chat luong nudc mat trén dia ban
tinh Bac Ninh tai mot s6 vi tri lay mau c6 ham
lugng cac chat gay 6 nhiém vuot gi tri cho phép
dugc quy dinh tai QCVN 08-MT:2015/BTNMT.
Cu thé nhu sau:

- Song Ngii Huyén Khé: pH dao dong tur 6,5-
7, BOD5 dao dong tir 9,7 - 2,162 mg/l; COD tur
15 - 3,256 mg/l;. Luu vuc phia sau cAu Phong
Khé 1a khu vuc ¢6 ham lugng cac chat gay 6
nhiém cao nhat.

- Khu vyc séng Cau: BODs tir <5 - 54 mg/l;
COD tir <3 - 105 mg/l; NH, tir <0,005 - 0,27
mg/l; Fe tir <0,03-5,43 mg/l; Photphat tir <0,07 -

PMI0_Z017

S

Panh gia két qua
PM102p17

Hinh 2: Panh gia két qua gid tri PM10 tinh theo anh Landsat 8 véi gid tri do ngoai thuc dia

)

Anh gia tri PM10 nam
2013

Anh gi4 trf PM10 nam
2015

Anh gia trf PM10 nam
2017

Hinh 3: Két qua tinh todn gid tri PM10 theo anh Landsat 8
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Hinh 5: Két qua tinh todn gid tri BOD 5 theo anh Landsat 8
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Hinh 6: Két qua tinh todn gid tri COD theo dnh Landsat 8

Anh gia tri TSS nam
2013

Anh gia tri TSS nim
2015

Anh gia tri TSS nim
2017

Hinh 7: Két qua tinh todn gid tri TSS theo dnh Landsat 8

5,55 mg/l; Cr tr 0,054 mg/l;

- Khu vuc séng Pudng: TSS tir <5 - 71,6
mg/l; BOD5 dao dong tir <5 - 45 mg/l; COD tu
3 -70 mg/l;

- Khu vuc séng Ngu, song Dong Khoi, song
Bdi, song Khoai, song Bac Hung Hai: TSS tur <5
- 102 mg/l; BODj tir <5 - 40 mg/l; COD tur <3 -
158 mg/l;

- Khu vuc ngoi Tao Khé: TSS tur <5 - 142,8
mg/l; BODs dao dong tir <5 - 28 mg/l; COD tur
<3 -42 mg/l;

- Nudc mat khu cong nghi€p, cum cong
nghiép: TSS tir <5 - 150,6 mg/l; BOD4 dao dong
tor <5 - 220 mg/1; COD tu <3 - 93 mg/l;

- Nu6e mit khu vuc lang nghé: TSS tir <5 -
214,4 mg/l; BODs dao dong tir <5 - 175 mg/l;
COD tur <3 - 320 mg/I.

3. Két luan

Anh vé tinh Landsat 8 voi d6 phu 16n
(180x180km), su da dang v& kénh pho va chu ky
chup lap ngan ngay (16 ngay) da tré thanh ngudn
tu li€u quy gia trong cong tac giam sat chat
lugng moi truong khong khi va chat lugng nude

mit khu vuyc tinh Bac Ninh trong giai doan 2013
- 2015 -2017.

Két qua so sanh gia tri quan tric mat dat va
gia tri phan tich anh cho thiy d6 tin cdy cua
phuong phap vién tham trong viéc giam sat chat
Iwong moi trudng trén mdt khu vuc 1on.

Két qua tinh toan cac thong s6 PM10 va chat
lugng nudc mit BODs, COD, TSS tai tinh Bac
Ninh cho thdy xu hudng 6 nhiém ngay cang gia
tang, nhat 1a tai cac khu coéng nghiép va phat
trién lang nghé.Q
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Summary

Using landsat 8 satellite image data to assess calculate environmental parameters in Bac
Ninh province in the period 2013 -2015 - 2017

Vu Duong Thuy, Nguyen Truong Son
National Remote Sensing Department

The paper summarizes the results of using Landsat § satellite images to identify some key envi-
ronmental components of Bac Ninh province in the period 2013 - 2015 - 2017. Using Landsat 8
satellite images taken in 2013, 2015 and 2017 with linear interpolation and regression methods to
assess surface water quality (calculating 3 parameters BOD5, COD and TSS) and air quality (PM10
dust and API air index). Research results show that pollution levels in Bac Ninh province gradually
increase in the period 2013 - 2015 - 2017. The application of free Landsat 8 image sources in calcu-
lating water and air quality indicators for high efficiency and cost saving.Q

NGHIEN CUU PHAT HIEN, PANH GIA NHANH BIEN PONG.....
(Tiép theo trang 53)

Summary

Research to detect, rapid assessment of land cover change for updating geographic data-
bases at scale 1:10.000

Pham Thi Hong Le, Pham Ngoc Phat, Tran Quang Minh

Department of Survey, Mapping and Geographic information Vietnam
Pham Ngoc Minh Anh

National Economics University

The paper presents the results of research and application of rapid and highly effective detection
and assessment solutions on the amount, extent of land cover change serving the formulation of
technical design - cost estimation of a project for updating the database using SPOT 6/7 images and
the 2009 national geographic database. The authors convert the base geographic data from vector
format to raster format combining classification, grouping, then use change detection technique
based on multi-spectral image classification technique to create matrix of changes. The process of
detecting and assessment of changes in geographical objects is carried out in Hung Tay commune,
Hung Nguyen district, Nghe An province.Q
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