s N
PETROV/IETNAM
G J
s N\ N
@AVA% %‘b HONCA (Wi i e
L0 LA AL
VINACOMIN
L J U J L J L J U J

TUYEN TAP BAO CAO HOI NGHI TOAN QUOC

KHOA HOC TRAI BAT \II‘A‘TI]I NGUYEN
V01 PHAT TRIEN BEN VUNG

Ha No6i, 12-11 - 2020

G NHA XUAT BAN GIRO THONG VAN TAl



ERSE

EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

TUYEN TAP BAO CAO HOI NGHI TOAN QUOC
KHOA HOC TRAI PAT VA TAI NGUYEN
VO1 PHAT TRIEN BEN VU'NG

TIEU BAN
BAN PO, VIEN THAM VA
HE THONG THONG TIN PIA LY



ERpCR ) R . < .
ERS® HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
EARTISCENGES AN \/A TA| NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

PON VI TO CHUC
Truong Pai hoec Mé - Pia chit (HUMG)
CAC PON VI PHOI HQP TO CHUC

Tép doan Cong nghiép Than - Khoang san Viét Nam
Tap doan Dau khi Viét Nam

Téng cuc Dija chit va Khoang san Viét Nam
Téng hdi Pia chit Viét Nam

Cuc Do dac, Bin do va Théng tin dia 1y Viét Nam
Hoi Khoa hgec Céng nghé¢ Mé Viét Nam

Hi Cong trinh ngim Viét Nam

Hi Pia chit Thiy vin Viét Nam

Hi Pia chit Cong trinh va Mbi truong Viét Nam
Hi K¥ thuit N6 min Viét Nam

Hoi Khoa hgc Ky thuat Dia vat ly Viét Nam

Hi Tric dia - Ban d6 - Vién tham Viét Nam
Vién Pia chit va Dia vat Iy bién

Vién Khoa hoc Pia chit va Khosng sin

Trudong Pai hoc Cong nghé Pong Nai

Truong Pai hoc Pong A

Truong Pai hoc Thii Diu Mgt

BAN TO CHUC
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PGS.TS Tri¢u Hung Truong, Truong Pai hoc Mo - Dia chdt

Uy vién
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TS Hoang Vin Khoa, Tong héi Pia chat Viét Nam
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TS Nguyén Thanh Tung, Vién Dau khi Viét Nam
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TS Nguyén Thi Mai Dung, Trueong Bai hoc M6 - Pia chdt
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TS Pham Trung Kién, Truong Dai hoc Mo - Dia chat
TS Nguyén Quéc Phi, Truong Dai hoc Mo - Dia chdt
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ThS Hoang Thu Hang, Truong Pai hoc Mo - Pia chdt
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ThS Pham Buc Nghiép, Truong Dai hoc Mo - Dia chat



LOI NOI PAU

Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén viing - ERSD duoc
Truong Dai hoc M6 - Pia chat (HUMG) va cac ddi tac to chirc 2 ndim mét lan dé cac nha chuyén mon
trong va ngoai nudc ty hoi, gidi thi¢u nhiing két qua va huéng nghién ctu khoa hoc mai, thao luan vé
cac xu thé phat trién, thach thirc va co hoi méi dbi voi nhiéu linh khac nhau cua Khoa hoc Trai dit,
Tai nguyén va céac nganh khac co lién quan.

Tiép néi thanh cong cua Hoi nghi lan thir nhat nam 2018 (ERSD 2018) va duoc sy cho phép cua
B Gido duc va Dao tao, Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén vai Phét trién bén viing
Ian thtr hai (ERSD 2020) duoc Trudng Pai hoc M6 - Bia chat (HUMG) ding cai to chiic vai sy phdi
hop dong t6 chtc cua nhiéu don vi quan Iy, nghién ciu khoa hoc, dao tao va san xuét c6 uy tin trong
nuéc gom Tap doan Cong nghiép Than - Khoang san Viét Nam, Tap doan Dau khi Qudc gia Viét
Nam, Tong cuc Dia chat va Khoang san Viét Nam, Cuc Po dac, Ban d6 va Thong tin dia ly Viét Nam,
Vién bia chat va Dia vat ly bién, Vién Khoa hoc Dia chat va Khoang san, Trudng Dai hoc Cong nghé
DPdng Nai, Truong Pai hoc Pong A, Truong Pai hoc Thit Dau Mét, Tong hoi Dia chat Viét Nam, Hoi
Khoa hoc Cong nghé Mo Viét Nam, Hoi Cong trinh ngam Viét Nam, Hoi Dia chat Thuy vin Viét
Nam, Hoi Dia chat Cong trinh va Maéi truong Viét Nam, Hoi K§ thuat N6 min Viét Nam, Hoi Khoa
hoc Ky thuat Dia vat ly Viét Nam, Hoi Tric dia - Ban do - Vién tham Viét Nam, va véi sy tham gia
ctia nhiéu to chie va ca nhan khéc.

Céc chua dé chinh cua Hoi nghi 1an nay tap trung vao thao luan cac két qua khoa hoc cong nghé
va huéng nghién ctiru méi cia Khoa hoc Trai dat va Tai nguyén thién nhién, Khai thac va st dung tai
nguyén dia chat, Méi truong va cac linh vuc khoa hoc khac ¢6 lién quan nhu Co - Pién, Cong nghé
Théng tin, Xay dung, ... ciing nhu viéc ng dung ching vao phat trién bén vimg déi véi nhiéu linh
vuc khac nhau cua khoa hoc cng nghé, kinh té va xa hoi.

Trong qua trinh t6 chirc Hoi nghi, Ban To chic d nhan dwoc sy quan tam cia dong d4o cac nha
khoa hoc, chuy&n mon va quan 1y trong va ngoai nudc, trong d6 c¢6 hon 300 bao cao khoa hoc lién
quan tGi cac chu dé cua Hoi nghi da duoc gui toi Ban bién tap. Trén co sé do, 255 bao cao co chat
luong da duoc lya chon va xuat ban trong Tuyén tap tom tat cac béo céo va Tuyén tap cac bao céo
toan van cia Hoi nghi. Bao cdo toan van duoc tap hop thanh 16 tap, mdi tap tng véi mot chu dé khoa
hoc sau:

1. Pia chat khu vic

2. Pia chdt cong trinh - Hia chat thuy van

3. Tai nguyén dia chdt va phét trién bén viing

4. Méi trwong trong khai thac tai nguyén va phat trién bén viing

5. An toan mo

6. Cong ngh¢ va thiét bi khai thac

7. Thu hoi va ché bién khoang san

8. Cong trinh ngam va Pia ky thugt

9. Vt liéu va két cau

10. Ky thugt dau khi tich hop

11. Trdc dia

12. Ban do, Vién tham va Hé thong thong tin dia ly

13. Khoa hoc Co ban trong linh vuc Khoa hoc Trai dat va Méi truong

14. Co khi, dién va Ty dong hoa

15. Cbng nghé théng tin

16. Phan tich di liéu va hoc may

Toan bo thdng tin khoa hoc vé hoi nghi, trong d6 c6 Tuyén tap cac bao cdo toan vin, duge dua
Ién trang Website chinh thirc caa Hoi nghi tai dia chi: http://ersd2020.humg.edu.vn/.

Ban t6 chirc xin tran trong cam on Truong Dai hoc M6 - Dia chat, véi tu cach 1a don vi dang cai
t6 chirc Hoi nghi, cung cac don vi ddng t6 chirc d hop tac va gop phan quan trong vao su thanh cong
ciia Hoi nghi ndy. Cam on cac nha khoa hoc d3 dong gop cac cong bd khoa hoc c6 gia tri cho Hoi
nghi. Ban t6 chtic ciing danh gia cao sy nd luc ciia Ban bién tap va cac chuyén gia bién tap dé nang


http://ersd2020.humg.edu.vn/

cao chét lugng cua cac béo céo khoa hoc ciing nhur sy ¢6 géng 16n cua Ban thu ky trong viéc chuan bi
va to chirc hoi nghi nay.

Ban t6 chac mong mudn tiép tuc nhan dwoc su hop tac chat ché va gop y chan thanh cuaa cac don
vi va ca nhan di voi viéc chuan bi, to chirc, bién tap, va xuat ban cac bao céo khoa hoc, nham nang
cao chit lwong cua cac hoi nghi tiép theo, gép phan thuc day su phat trién bén viing caa cac hoat dong
nghién ciu khoa hoc, chuyén giao cong nghé thudc cac linh vic Khoa hoc Trai dat va Tai nguyén va
cac linh vuc khoa hoc khac cd lién quan.

TRUONG BAN TO CHUC

GS.TS Tran Thanh Hai
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TIEU BAN
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Phan tich lwa chon ché dé dinh vi tam chup chinh xé4c ciia may bay khéng ngudi lai trong thanh
Iap béan do dia hinh ty 1€ lén
Tran Trung Anh, Quach Manh Tuan

Xac dinh s6 lwgng diém khéng ché anh can thiét khi thanh I3p ban db dja hinh ty 1¢ I6n mo 19
thién bang cong ngh¢ bay khéng nguéi i co tich hgp dinh vi GNSS dgng
Lé Van Canh, Cao Xudn Cwong, L& Thi Thu Ha, Nguyén Ngoc Anh

Ung dung céng nghé UAV (Flycam) trong wéc tinh chiéu cao cay hé sinh thai rirng ngap man
tinh Séc Tring _ ) )
Nguyen Kiéu Diem, V6 Quoc Tuan

Pinh gii qua trinh mé rong dé thi tai thanh phé Hé Chi Minh giai doan 1998-2020 bang dir
ligu anh v¢ tinh da thoi gian Landsat
Lé Th; Thu Ha

Nghién ciru ing dung SfM xay dwng mo hinh 3D tir dir ligu anh chup UAV
Pham Van Hiép, Bui Ngoc Quy, Duong Anh Quan, Nguyen Hoang Anh, Nguyén Danh Bic, L& Thj
Nga, Tran Trung Kién, Hoang Xuan T, Nguyén Pai Pong, Nguyén Pirc Hung, Nguyén Van Manh

Nghién ciu tinh trang han néng nghiép dwa trén chi sé han tir anh vién tham Landsat 8 trén
neén tang Google Earth Engine
Pham Thi Thanh Hoa, Vii Ngoc Quang

Ung dNI_mg’éinh vién tham theo ddi trir lwgng ring ngap man tai Miii Ca Mau
Nguyen Tan Loi, , Hupnh Nhut Phi, V6 Quoc Tuan

Ung dung hé théng thong tin dia ly (GIS) xay dwng ban db thoi héa dat ndng nghiép tinh Hau
Giang
Tran Xuan Mién, Nguyén Thé Cong, Pham Th; Kim Thoa, Nguyén Th; Dung

Ung dung Indoor Mobile Mapping trong thu thap, phan tich va quan ly dir liéu dia ly
Lé Th; Nga, Bui Ngoc Quy, Duong Anh Qudn

Xay dung va chuin héa cac co sé dir ligu thanh phan phuc vu du bao nguy co chay rung
Doan Thi Nam Phwong, , Nguyén Van Trung, Bui Tién Digu, Nguyen Van Son, Tran Thi Tric Mai,
Ngb Thanh Xuén

Ung dung m6 hinh thiiy luc va GIS xay dung ban db hiém hea ngap lut khu vuc ha luwu song Ci
Duong Anh Quan, , Trwong Van Anh, Bui NgoC Quy, Pham Van Hiép, Nguyén Danh Diic, L& Thi
Nga, Tran Thi Mai Anh, Truong Xudn Quang

Thanh lap ban dé bé mit khong thAm sir dung dir liéu anh vé tinh Sentinel-2 & khu vuc thanh
phd Ho6 Chi Minh

Pham Van Ting, Nguyén Vin Trung, Vii Xudn Cuong, Nguyén Vin Son

Xir ly may va pan-sharpening anh Sentinel-2 theo di sw phéat trién dé thi tai huyén dao Phu
Québc

Pham Quadc Viét, V6 Qudc Tudn
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Phan tich lya chon ché d6 dinh vi tam chup chinh xac cia may bay
khong nguoi lai trong thanh lap ban do dia hinh ty 1€ 16n
Tran Trung Anh ", Quach Manh Tuan 2

! Truong Pai hoc Mé - Pja chdt, Viét Nam
2 Céng ty CP Thirong mai va Xay dung QT Mién Bac, Viét Nam

TOM TAT

Hién nay sur dung may bay khdng ngudai 1ai o sir dung dinh vi tdm chup béng cong nghe GNSS chinh xac
dan tro nén pho blen trong thanh 1ap ban dd dia hinh ty 1é lon. Cong ngh¢ nay gidp giam thiéu tién t6i loai
bo diém khong ché anh mat dét, tang nang suét ca vé ky thuat va thoi gian cong tac. Bai bao nghién ctu
phén tich 3 cong nghe dinh vi tam chup pho bién 1a do dong thoi gian thuc (RTK) véi tram Cors, RTK véi
tram co s& dong bd cua hang D-RTK2 va do dong xu 1y sau (PPK) dé ap dung trén thuc tién cho linh hoat
va phu hop. Doi tugong dugc dung trong nghién cau la may bay chup anh khong nguoi 1ai DJI Phantom 4
RTK trén pham vi khong gian & xa Thanh Vén, TP Vinh Yén, tinh Vinh Phiic, Viét Nam. Sir dung phuong
phap nghién ciru cac dic tinh cua hé thong dinh vi c6 trén thict bi, dieu kién khong gian cua doi twong do
v&, kha nang an toan veé so lidu bay chup ma lya chon phuong phap dinh vi phu hop. Két qud cua nghién
ctru la mot quy trinh cong nghé phan tich cac du lieu dau vao dé lua chon giai phéap dinh vi tdm chup cho
phti hop va an toan s6 liéu cho thanh Iap ban do ty 18 lon.

Tur kh6a: Ban dd dia hinh, do anh, GNSS, RTK, PPK, UAV

1. D3t van dé

Nhiing loi ich khi tu liéu anh chup may bay khong ngudi lai ¢é sir dung dinh vi tim chup bang hé dinh
vi toan ciu GNSS trong do anh da duoc khing dinh (Michael Blake, 2020; Wingtra, 2020) nhu: Tinh an
toan cao vi khdng can can bo ki thuat di do khdng ché anh mit dat ¢ nhimg ving kho khan, nguy hiém;
Tiét kiém thoi gian, tang nang suat va hiéu qua (¢ diéu kién thuc té chi can vai diém dé kiém tra). C6 3
phuong phap dinh vi tdm chup anh cua may bay khong nguoi 14i la: phuong phap dinh vi dong tac thoi vai
tram Cors GNSS (Network RTK), phuong phap dinh vi dong tuc thoi véi tram co so df)ng bo D-RTK2,
phuong phap dinh vi dong xur Iy sau PPK; M®i phuong phap déu c6 nhitng vu diém, nhugc diém khac nhau,
dé dam bao yéu cau cho thanh l1ap ban d6 ty 1& I6n nén trong nghién ctru ndy s& phan tich lya chon ché do
dinh vi tdm chup hop ly.

2. Phwong phap nghién ciru

2.1. Khu vgc nghién ciru

Hinh 1. Khu vuc nghién cizu xa Thanh Vin, TP Vinh Yén (Ngum Google, 2020).

" Tac gia lién h¢
Email: trantrunganh@humg.edu.vn
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Vung nghién ctiru 1a mot khu vuce ¢é dia hinh trung du, pham vi khoang 200ha khu vuc xa Thanh Van,
TP Vinh Yén, trung tdm cta tinh Vinh Phic, Viét Nam (c6 vi tri khoang 21°20'44"N d6 vi Bic, 105°35'19"E
d6 kinh Pong). Do cao trung binh ciia khu vuc ndy vao khoang tir 30m dén 50m so véi muc nudc bién, dia
hinh gém mét phan dan cu va dat tréng, c6 ving mét nudc.

2.2. Thu thdp sé liéu

Thiét bi bay khong ngudi 1ai cua Dji chiém téi 76,8% thi phan trén thé gisi (Sally French, 2019) va ¢
Viét Nam thi hang Dji ciing chiém thi phan I6n, nén trong thuc nghiém ching t6i ding thiét bi Dji Phantom
4 RTK. Céc thong s6 co ban cua Dji Phantom 4RTK (Dji, 2020) gom: kiéu cit ha canh thang dting gom 4
dong co, nang 1391g, kich thudc 350mm, dau GNSS thu tin hié¢u dugc 4 hé thong vé tinh GPS L1/L2,
GLONASS L1/L2, BeiDu B1/B2, Galileo E1/E2, d6 chinh xac do dong tic thoi RTK dat sai sé trung
phuong d¢ cao 1.5cm+1ppm, mat bang 1cm+1ppm. May chup anh Dji FC6310R vai kich thuéc mang nhan
anh 5472x3648=20 tri¢u diém anh, tiéu cu ¢ dinh 9mm (twong dwong 24mm so véi kich ¢& phim 35mm).
Khoang céch két ndi gitra diéu khién va may bay theo ly thuyét 1én dén 7 km (trung binh duéi 5km) tly
thudc dia hinh khu vuc.

Chung tdi sir dung 2 chiéc, bay ¢ 2 do cao khac nhau, du da ¢ géng két ndi tram Cors (vngeonet, 2020)
nhung khéng thanh cong do truc trac vé tin hiéu va tai khoan ngudi ding, vay nén ching t6i di st dung
phuong phap dinh vi tim chup bang RTK vaéi tram co s& ciia hdng D-RTK2 va phuong phép dinh vi dong
xtr Iy sau PPK véi tram co sé cua bén thir ba 1a South Kolida dugc cai dat véi tan suat thu tin hiéu 5Hz
(0.2s), thu tin hiéu tir 02h04°21.8” dén 02h45°26.8”(gio GMT+0) dam bao phu trim va dong bo thoi gian
vé6i bay chup. Cac sé liéu thu thap vao ngay 05/6/2020 duoc trinh bay ¢ bang 1.

Bang 1. Cdc théng tin co ban vé sé liéu khu thec nghiém Thanh Van.

M4 Chiéucao | S6 | Tdc do luc Binh vi RTK | Pinhvi RTK | Dinh vi PPK.| - Thoi gian cong téc cua
bay bay chup/dé | anh | bay chup Vi tram Cors vai tram D- | Sotrido tam | UAV ngay 05/6/2020.
Y| phangiai |chup| (mis) ; DTK2 phase (GMT+0)
1 | 150miem [220| 6 Khog?r;ft ol s 3669 | 02h20°51.67+02h33°05.6”
2 |100m/27cm|403| 5 Khog?rgst MOl Khong 5075 | 02h18729.27+02h35°24.4”

2.3. Phdn tich wu nhwee diém ciia cdc phwong phdp dinh vi tam chup

Ngoai nhitng ru diém chung trong do anh ciia cac phwong phap dinh vi tim chup thi mai phuong phép
con ¢6 nhiing dac diém sau day:

2.3.1. Phuong phdp dinh vi déng tic thoi Network RTK tdm chup danh UAV vgi tram Cors

Céc hé théng tram tham chiéu lién tuc thuong thu/phat dix liéu cai chinh GNSS véi tan s6 1Hz tic 13 1
gidy c6 1 tri do dit liéu duoc truyén di qua mang internet (vngeonet, 2020) dén cua may bay khong ngudi
lai.

Uu diém:

- Cung cép toa do tirc thoi cho tdm chup anh.

- Tri do tAm chup anh d6 chinh xé4c cao duoc gin tryc tiép vao thong sé anh chup.

- Khéng can phai thém buéc xi ly sau toa do tam chup.

- Khéng can dau tu tram co sé cho ngudi ding.

- Khoang cach hoat dong kha lon (c6 thé 1én dén vai chyuc km) tir tram Cors.

Nhuoc diém:

- Mét nhiéu thai gian két ndi va khai tao.

- Can phai c6 sim két ndi mang internet va mua dich vu cta bén cung cip hé théng tram Cors.

- Phy thudc vao mat d6 tram Cors va khéng chu dong trong giai quyét su c¢b vé truyén dan.

- Tin hiéu cai chinh v&i tan suit 1Hz caa hé thong tram Cors cing véi do tré cua mang internet 3G/4G
chwa dap tmg dugc yéu cau dinh vi chinh xac cho UAV (tdc d6 bay chup thuong tir 5-7m/s).

- Khong chua dong c6 sb lidu do gbe dé 1am minh ching vi lién quan dén don vi cung cép dich vu Cors.


http://thedronegirl.com/author/sallyannfrench/

- C6 thé gap su ¢ khi xac dinh toa do tic thoi (thuong gap).

-t cac hé thong GNSS X

UAV ﬁ‘ = L
Phantom 4RTK : =

s6 cai chinh RTK
qua mang internet

~~& (Cors

SEEEEEER
EEEEEEEE
ANEREERR

Hinh Phwong phdp dinh vi tam chup cho UAV bang Network RTK (nguon: Escadrone.com, 2020).
2.3.2. Phurong phdp dinh vi dgng tirc thoi RTK tam chup anh UAV Véi tram co sé dong bé D-RTK2

Dinh vi tdm chup theo phuong phap RTK véi tram co sé ddng bd D-RTK2 cua hang cing véi may bay
Phantom 4RTK la mat giai phap chu dong, cac tin hiéu cai chinh nhanh chdng dugc gui tic thoi dén thiét
bi bay va tinh toan ngay tai thoi diém chup anh.

smfims  cic hé thong GNSS \\

Sé cai chinh RTK
qua tin hiéu ndi bé

Tram co sé
D-RTK2

-

Hinh 3. Phwong phdp dinh vi tam chup cho UAV bang RTK Véi tram co s¢ dong bé D-RTK2 (nguon:
Escadrone.com, 2020).

Uu diém:

- Cung cap toa dd tic thai cho tm chup anh.

- Tri do tAm chup anh d6 chinh xé4c cao duoc gan tryc tiép vao thong sé anh chup.

- Chu dong trong dinh vi tdm chup.

- Khéng can phai thém budc xu 1y sau toa ¢ tam chup.

- C6 thé hd tro bay chup véi su tham gia ciia md hinh s bé mit (d6 cao bay dugc thay ddi linh hoat theo
nén do cao bé mat dia hinh).

Nhugc diém:

- Mit nhiéu thoi gian két ndi va khai tao.

- Phai dau tu tram co s¢ ddng bo hang (thém chi phi).

- Pham vi hoat dong hay khoang cach khong dai (vai km), can thong huéng giira tram diéu khién va thiét
bi bay dan dén anh huong cua dia hinh dén kha ning cung cap tin hiéu cai chinh tic thoi toa d tm chup.

- Khéng luu lai s6 liéu do g dé 1am minh ching.

- C6 thé gap su 6 khi xac dinh toa do tuc thoi.



2.3.3. Phuong phdp dinh vi dong xir ly sau tdm chup dnh PPK

Giai phap dinh vi PPK cho phép sir dung thiét bi lam tram co s¢ cua hdng thir 3, luu ¥ khi cai dat tan
sut thu tin hiéu can dat téi thiéu 5Hz (0.2s mot tri do) dé dam bao do chinh xé&c néi suy tam chup anh.
Phuong phap PPK cdn mét qua trinh tién xi 1y trong phong dé xac dinh toa do tm chup. Tam chup anh
dugc ghi nhan ldc chup anh ¢6 d6 chinh xac thap, can thay thé trong qué trinh xu 1y trén phian mém do anh
sau khi c6 tam chup duoc giai bang PPK.

Tép do GNSS

Tép thoi gian
chup anh

‘e

mimn  cic hE thong GNSS tép Rinex

Khong can két ndi giira
diém co s¢ va UAV

(a) Trén thire dia Xir ly PPK

(b) Trong phong

Hinh 4. Phuong phdp dinh vi tam chup cho UAV bang PPK (nguén: Escadrone.com, 2020).
Uu diém:

- Tiét kiém thoi gian chuan bi vi qua trinh két ndi it hon.

- Thiét 1ap tram co s¢ d& dang, khdng can két ndi véi thiét bi bay.

- bang tin cay hon phuong phiap RTK do khéng phu thudc vao cudng d6 tin hiéu hoac thdng tin cai
chinh GNSS trong thoi gian tic thoi. C6 thé chinh xac hon RTK vi dung két hop 16i giai di va vé trong xu
Iy toa @6 tdm chup.

- Pham vi hoat dong xa hon, khong can thong huéng giira tram co so va thiét bi bay.

- Cho phép linh hoat hon khi bay chup do khéng can két ni thiét bi ngoai vi.

- Luu lai s6 liéu gbc dé 1am minh ching.

Nhuoc diém:

- Can thém thoi gian xur ly toa d¢ tm chup sau khi bay chup.

- Quy trinh d& mac 18i vé dong bo hé quy chiéu do thay ddi cac tram co sé & nhitng khu bay chup l6n.

2.4. Xay dung quy trinh cdng nghé

Trong quy trinh & hinh 5 thi thao tac tai thuc dia khi xac dinh toa d6 tdm chup cta phuong phap dinh vi
dong thoi gian thuc RTK ¢6 yéu cau cao hon PPK vi can dam bao két ndi théng sudt, con phuong phap
dinh vi dong xir Iy sau PPK khong c6 yéu cau gi nhiéu. Phan xir 1y trong phong thi phuong phap RTK
khong phai can thiép thém, con phuong phap PPK thi cac cong doan xir ly kha dai dong, phirc tap. Van dé
& day la kiém soat do chinh xéac, phuong phap RTK c6 thé thdng bao ngay trong qua trinh bay chup thi tam
chup dat d6 chinh xac dinh vi nhu thé nao, 15i giai Fixed hay Float; Con phuong phap PPK thi khong thong
bao ngay, chi cd thé kiém soat d chinh xéac sau khi xir 1y, con @6 chinh xéac tm chup luc bay khé thap chi
dat d6 chinh xéac dinh vi tuyét ddi.

Trong nghién ciru ndy, ching toi kiém soat o chinh xac théng qua sai s6 cia cac loi giai dinh vi nhu
trong bang:

Bang 2. Kiém sodt d¢ chinh xac

Cac budc Dinh vi RTK Dinh vi PPK
Trudc khi K'em tra ket noi thong Suot ti tram cor so Vo dicu | ~4¢ kiém tra phuc vu an toan bay, thiét
bay chup | KMiE va may bay, cac kiém tra phuc vu an t0an |y ¢, e dinn toa do diém co so
: bay, thiét ké bay, xac dinh toa d6 diém co s& ’ : T

Trong qué -2 o oan 1 el a R ‘2 (oan T

N Kiém soat do chinh xac dinh vi tdm chyp Khéng kiém soat do chinh xac dinh vi
trinh bay - 22 , ; A <2 . ;

chup Fixed/Float, kiém soat an toan bay chup. tdm chup, kiém soat an toan bay chup.




Céc budc Dinh vi RTK Dinh vi PPK
Két qua bay | Kiém tra chat lugng anh, danh gia sai sé dinh vi | Kiém tra chat luvong anh, dénh gia sai
chup tam chup s6 dinh vi tim chup
Tién xtr ly Xir ly sau PPK: 1oi giai Fixed/Float,
do anh danh gi4 sai s6 dinh vi tim phase anten
Lién két binh

Khéng can xé4c dinh thém

sai khéi anh Sai s trung phuong toa do tam chup. Sai s6 trung phuong toa do tam chup.
Két qua cua Do léch tai cac diém khdng ché mat dat Do léch tai cac diém khdng ché mat dat
do anh (Julian Tomastik and etal,2019 (Julian Tomastik and etal,2019)

Khong can két nbi
5

—— _
— I R
i | DPong bo thoi gian,
|
— |
I
I

Déng bo thori gian,
Két ndi lién tuc

. |
Pong bo thoi gian,
Két noi lién tuc

|
I .
| Anh chyp
| v
777777 ‘ —

Khéng dat

ép fri do GNSS cua
tam phase anten (obs)

Chuyén ddi Rinex

Tép thong tin chup anh Khéng dat
timestamp)
Do chinh xac ciua

1oi giai PPK

Ghi chu: Do chinh xac khéi anh
iRTK Bat
:......,......,..)
" I
Anh va xu ly |
|
|
Khong dat . I SR PR
PPK _# Dung 1 diém hiéu chinh
c——— Két thic,
‘Két nbi RTK chuyén' budce xur ly
N tiep theo

Hinh 5. Quy trinh cdng ngh¢é do anh UAV vdi dinh vi tam chup RTK/PPK.
Sai s6 trung phuong trung binh dwgc tinh theo cdng thirc (1):

T iy RMSEE, o
RMSE, = T‘ (Wwéii=1+n) 1)

Trong dé: t la chiéu X, chiéu Y, chiéu Z cua toa do tam chup; RMSE,, la sai s6 trung phwong cua tam
chup theo chiéu ttha i; n la sb anh chup (s6 tam chup dwoc dinh vi); ‘

Ngoai ra cé thé danh gia sai so trung phuong toa d6 tdm chup duoc dinh vi bang RTK va PPK theo céng
thac (2):

,Z(t —tppk)?
RMSE gk —ppr), = % 2
Trong d6: trrk 12 toa d xac dinh bang phwong phap dinh vi RTK; teek 12 toa d xac dinh bang phuong

phap dinh vi PPK;
3. Két qua va thao luan

Két qua thuc nghiém bay chup anh bang Dji Phantom 4RTK khu vuc xa Thanh Van, TP Vinh Yén, tinh
Vinh Phiic, Viét Nam dugc trinh bay trong bang 3 va hinh 6. Ching t6i thuc nghiém & cung khu vuc, bay

biang 2 may bay ¢ 2 d6 cao khac nhau, may bay sb 1 .d6 cao bay 150m c6 dinh vi RTK tam chup véi tram
co s& dong bo cua hang va giai ca PPK, may bay s6 2 d6 cao bay 100m chi dinh vi tdm chup bang xu ly



sau PPK. Qua trinh xtr ly sau PPK bing phan mém ma ngudn mé RTKLIB (Tomoji Takasu and support,
2013). Xt ly lién két khdi anh bang phan mém Agisoft Metashape (Agisoft LLC, 2018). Panh gi4 do chinh
xéc lién két binh sai khéi anh dé loc bo cac toa do tm chup c6 sai s6 16n c6 thé tham khao céach kiém dinh
thdng ké dwoc cong b (Tran Trung Anh, 2019).

Bang 3. Két qua phan tich d@é chinh xac cia dinh vi tam chup khu thyc nghiém xa Thanh Van

Thong sé

May bay sé 1 (H=150m)

May bay sé 2 (H=100m)

binh vi RTK vai tram
Cors

Két ndi kho khan, khong on dinh,
khong cho két qua.

Két ndi kho khan, khong on dinh, khong
cho két qua.

binh vi RTK Voi tram
co s& dong bo D-RTK2

RMSEy = 0.010m;
RMSE, = 0.010m;
RMSE, = 0.020m

Loi giai Fixed 220; Loi giai Float 0;

Khéng sur dung

binh vi PPK véi tram
co s& South

RMSEy = 0.002m;
RMSE, = 0.003m;
RMSE, = 0.007m

Loi giai Fixed 3668; Loi giai Float 1;

RMSEy = 0.002m;
RMSE, = 0.003m;

RMSE, = 0.007m
Loi giai Fixed 5073; Loi giai Float 2;

Sai s6 gitra tam chyp
dinh vi theo RTK va
PPK

RMSE(RTK—PPK)X = 0.030m
RMSE(RTK—PPK)Y = 0.033m
RMSE(RTK—PPK)Z = 0.008m

Khong danh gia

Lién két binh sai khdi
anh

RMSEy = 0.001m;
RMSE, = 0.002m; sit dung RTK;
RMSE, = 0.006m

RMSEy = 0.002m;
RMSE, = 0.002m; st dung PPK;
RMSE, = 0.003m

RMSEy = 0.003m;
RMSE, = 0.002m; sit dung PPK;
RMSE, = 0.004m

150m 250m 350m

450m

a. Tam chup H=150m (RTK, PPK)

b. Tam chup H=100m (PPK)

Hinh 6. Tam chup dnh cua khu thuc nghiém xa Thanh Van.

Nhan thay rang: khi dinh vi RTK vai tram Cors khéng chu dong trong bay chup din dén khong dat dugc
thanh qua (ngoai cac nhugc diém khi phan tich & trén); Dinh vi RTK véi tram co s& dong bo cua hang D-
RTK2 trong khu vuc khong Ién, théng thoang thi kha 6n dinh cho két qua tét; Dinh vi tim chup bang PPK
cho két qua do chinh xac rat tot & ca 2 may bay. Tuy nhién d6 chinh x4c dinh vi bang xir ly sau PPK tét
hon khoang 1.5 dén 2 lan so véi RTK & may bay s6 1 véi d6 léch tam dinh vi trung binh khoang 5cm vé
mat bang, 1cm vé do cao (luu ¥ phai quy vé cing hé quy chiéu). Lién két khéi anh bang phan mém Agisoft
Metashape ciia ca 3 dit li¢u diéu dat tt cho thanh lap ban db ty I& I6n, nhung nhan thay rang sir dung tam




chup bang PPK cho két qua t6t hon vé do cao. Po phan tan sai s6 trung phuong vi tri tim chup sau binh sai
khdi anh dugc trinh bay trong Hinh 7 va Hinh 8.

@25¢cm
@®2cm
@ 1.5am
o 1am
© 05m
® 0cm
© -05em
©-1am
@ -1.5cm
@ -2cm
@ -25cm

(a) Tam chup dinh v bang RTK (b) Tam chup dinh vi bdng PPK
Hinh 7. Sai so trung phwong tim chup anh ¢ d¢ cao bay chup 150m.

@17m
@ 1.36cm
© 1.02cm
© 0.68cm
© 034cm
® 0cm

© -0.34cm

Hinh 8. Sai s trung phuong tdm chup anh ¢ dé cao bay chup 100m si dung dinh vi PPK.
4. Két luan

Dinh vi tdm chup cho cong nghé do anh khéng nguoi 1ai UAV dem lai loi ich rat 16n vi d6 chinh xéc
cao, khdng phai bé tri cac diém khdng ché anh mat dét (chi can sb lwong rat it diém kiém tra) cho nén tiét
kiém thoi gian va cong stc & thuc dia. Két qua phan tich wu diém, nhuoc diém cua 3 phuong phap dinh vi
gom dinh vi RTK véi tram Cors, dinh vi RTK véi tram co s ddng bo D-RTK2 va dinh vi dong xir ly sau
PPK cling véi phan tich vé do chinh xac dat duoc thi tdy tinh hinh thuc tién ma chon phwong phap nao cho
tt. Trong diéu kién nudc ta hién nay cac hé thdng tram Cors chua duoc phd quat, dich vu chwa dugc sir
dung rong réi cing véi tan suat thu/phét tin hiéu chi 1a 1Hz kém do tré nén chua dép tng dugc cho dinh vi
tdm chup cho UAV. Dinh vi tim chup bang phwong phép do dong tic thoi RTK véi tram co s& dong bo
D-RTK2 trong khu vuc khong 16n & ving thuc nghiém, diéu kién thong thoang giira tram diéu khién va
thiét bi bay cho két qua tdt, dap tmg dwoc yéu cau thanh lap ban do ty I 1on, tuy thao tac tai thuc dia mat
nhiéu thoi gian hon nhung nhan dugc thanh qua thm chup d6 chinh xac cao gén ludn trong timg tam anh
chup gilp cho qua trinh xur 1y trong phong dugc don gian hon. Phuong phap dinh vi dong xu ly sau PPK
tam chup cho két qua do chinh xac tot hon ca, s6 liéu an toan, khang phu thugc vao su két noi thong sudt
trong qué trinh bay, tuy qua trinh xur 1y trong phong dé ra san pham tam chup khé dai dong, phtc tap, néu
sd lugng ca bay nhiéu, s6 lugng anh 16n thi ¢6 thé dan dén sai s6t. Tuy nhién dé cé tinh an toan va cha dong
cao cd thé két hop ca 2 phuwong phap RTK véi tram co s caa hing D-RTK2 va dinh vi xtt ly sau PPK véi
tram co so cua hing thir 3. Viéc xay dung quy trinh cng nghé chat ch& ¢ hinh 5 gitp cho ngudi diing nam



dugc va linh hoat chi dong trong str dung bién phap dinh vi tam chup pht hop véi diéu kién thiét bi, con
ngudi Clia co s& san Xuat.
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ABSTRACT

Analyzing to choice of the drone's precise positioning center image
point positions for large-scale topographic mapping

Tran Trung Anh?, Quach Manh Tuan?
! Hanoi University of Mining and Geology, Vietnam
2 Northern QT Construction and Trade Joint Stock Company, Vietnam

Nowadays, the use of drones using precise GNSS position of images center is becoming more popular in
large-scale topographic mapping. This pager introduces to minimize progressively eliminate the ground
control point, increasing both technical productivity and working time. The research paper analyzes 3
methods: real-time kinematic (RTK) with Cors, RTK with synchronous base station of D-RTK2 and post-
processing kinematic (PPK) to applied in practice for flexibility and compliance. The case study is the DJI
Phantom 4 RTK drone in Thanh Van commune, Vinh Yen city, Vinh Phuc province, Vietham. Using the
method of studying the characteristics of the positioning system on the device, the spatial condition of the
object to be drawn, the ability to secure the flying data and to choose the appropriate GNSS positioning
method. The result of the study is a technological wolkflow of analyzing input data to select suitable and
secure images center position of UAV solutions for the large-scale topographic mapping.

Keywords: photogrammetry, RTK, PPK, UAV, drone, mapping.
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ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENGS D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Xac dinh s6 luong diém khéng ché anh can thiét khi thanh 1ap ban do6
dia hinh ty 1€ 16n mé 16 thién bang cong nghé bay khong nguoi lai co
tich hop dinh vi GNSS dong
Lé Van Canh 1™ Cao Xuan Cuong %, Lé Thi Thu Ha %, Nguyén Ngoc Anh 2

L Trweong Pai hoc M6 - Pia chdt, Viét Nam
2Co6ng ty Cong nghé Sao Vega, Viét Nam

TOM TAT

Muc dich ciia nghién ciru nay 1a xac dinh duoc s lugng diém khéng ché anh mat dat (GCP) t6i uu khi do
vé& thanh 1ap ban d6 dia hinh ty 1& 16n cho mo 16 thién bang may bay khong nguoi 1ai ¢6 tich hop thiét bi
dinh vi vé tinh (UAV/RTK). Bé dat muc dich nay, ngay 21 thang 5 nam 2020, khu vuc dia hinh dién tich
70 ha tai mo than Déo Nai da duoc chup anh bang may bay DJI Phantom 4 RTK ¢ d6 cao 100 m, 50 diém
da duoc thanh 1ap dé nan anh va dénh gia ¢6 chinh xac mé hinh s6 bé mat (DSM). Cac DSM dugc thanh
lap va danh gia do chinh x4c twong ng Véi cac trudng hop: sir dung anh UAV/RTK ma khong c6 thém bat
ctr diém GCP nao, sir dung anh UAV/RTK két hop véi 1, 2, 3, 4 va 5 diém GCP. Két qua cho thiy DSM
dugc thanh 1ap véi UAV/RTK khong str dung diém GCP cho sai s6 trung phuong mit bang 12 6.8 cm va
d6 cao 12 34.3 cm, do d6 khong déap (mg duoc yéu cau vé do chinh xac. Tuy nhién, khi két hop véi 1 diém
GCP thi sai s6 v& d6 cao ciia DSM da duogc cai thién 79% va 86% néu co 2 diém GCP. Néu st dung 3, 4
va 5 diém GCP thi d6 chinh xac dwoc cai thién hon nhung khong déng ké so vai sir dung 2 diém GCP. Do
vay, sir dung anh UAV/RTK két hop véi 02 diém khdng ché anh mat dat cho DSM dép ung yéu cau do
chinh xac thanh 1ap ban d6 dia hinh ty I¢ 16n cho cac mo 19 thién.

Tur khéa: UAV/RTK; DSM; GCP; mé 16 thién; ban do dia hinh.

1. Pit vén dé

Trong nhitng nam gan day, thiét bi bay khong nguoi 1ai (UAV) dwoc tng dung rong réi trong nhiéu linh
vue nhu khao sat dich chuyén va bién dang bé mat dinh ndi lira (Derrien, Villeneuve et al. 2015), khao sat
dia chit, danh gia nhanh cc tham hoa truot I dat (Dugonji¢ Jovandevié, Peranié et al. 2016, Tziavou,
Pytharouli et al. 2017, Rossi, Tanteri et al. 2018). Pay ciing la giai phap hitu hiéu trong khao sat va thanh
lap ban d6 dia hinh (Carrivick, Smith et al. 2016, Wiacek and Pyka 2019) dic biét 1a cho khu vuc c6 dia
hinh phirc tap nhu cac mé 16 thién khai thac quang hoac khai thac than (Sayab, Aerden et al. 2018, Nguyen
Quoc Long, Bui Xuan Nam et al. 2019, Le Van Canh, Cao Xuan Cuong et al. 2020, Nguy&n Quéc Long
and Lé Van Canh 2020). Khi 4p dung cong nghé UAV, viéc sir dung cac diém khdng ché anh mat dat
(GCPs) ludn rat can thiét dé dinh vi khéi anh vé hé toa d6 dia phuong va dam bao do chinh xac caa mé hinh
s6 bé mat (DSM) (Taddia, Stecchi et al. 2020), tuy nhién, d6 ciing 1a cong viéc thuc dia tbn nhiéu thoi gian
va cdng stc, tao 1én nhuoc diém 16n nhit cho cong nghé nay (Forlani, Dall’ Asta et al. 2018). Biéu nay cang
tré 1én 13 rang di véi mot sé dia hinh phuc tap nhu cac dia hinh ndi lira, khu vie truot 16, hodc do dac &
cac ving sau xa (Tomastik, Mokros et al. 2019) noi ma viéc thanh lap diém GCP rat kho khan, tham chi
khong thé thuc hién duoc.

Gan day, may bay khong ngudi lai c6 tich hop thiét bi dinh vi vé tinh GNSS da duoc biét dén nhu mot
giai phép hiru ich dé giam thiéu viéc sir dung cac diém GCPs (Helliguy 2020). Véi thiét bi dinh vi vé tinh
GNSSS cho phép do dinh vi theo thoi gian thuc (RTK) dat do chinh xac ¢& cm, cd thé thay thé GCPs (Zhang,
Aldana Jague et al. 2019) nén dugc goi la UAV/RTK. Viéc danh gia d6 chinh xac DSM dugc thanh 14ap tir
thiét bi nay da duoc thyc hién trong nhidu nghién ciru gan day. Tac gia Fazeli va cong sy di thanh 1ap 12
diém khéng ché va 20 diém kiém tra trén mot khu vuc thyc nghiém thanh lap DSM bing cong nghé
UAV/RTK (Fazeli, Samadzadegan et al. 2016) két qua cho thdy d6 chinh xac DSM dat murc dé xi mét.

*Tac gia lién h¢
Email: levancanh@humg.edu.vn
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Nghién ctru cua tac gia Ekaco va cong su ciing cho két luan tuong tu khi danh gia d6 chinh xac md hinh
thanh lap duoc tir anh bay chup baoi may bay Matric pro c6 tich hop RTK (Ekaso, Nex et al. 2020). Ca hai
nghién ctru nay da cho thiy ring do chinh xac DSM

khong cao do tdn tai d6 tré tin hiéu gitra thoi diém chup cua may anh va thoi diém do RTK trén mit dét.
Tuy nhién, nhuoc diém nay da nhanh chong duoc khic phuc khi may bay UAV/RTK thé hé méi nhu DJI
Phantom 4 RTK (P4K) ra doi, do su ddng bo giita hé théng chup anh véi module RTK dan téi d6 tré chi ¢
muc mm (DJ1 2020). Khao sét kha nang sir dung P4K thanh lap ban db dia hinh viing ven b bién, téc gia
Taddia va cong sy da khang dinh tmg dung P4K cho phép do dac dat d6 chinh xac dén cm (Taddia, Stecchi
et al. 2020).

Céc diém GCPs c6 can thiét hay khong khi sir dung UAV/RTK d3 dwoc tra 1oi trong cac nghién ciu
(Forlani, Dall’ Asta et al. 2018, Stroner, Urban et al. 2020), c4c tAc gia nay da tién hanh bay chup anh UAV
v6i 3 truong hop: chi sir dung diém khdng ché anh, chi sir dung UAV/RTK va két hop ca hai, sau d6 so
sanh do chinh x4c cac mé hinh DSMs thanh lap dugc. Két qua ca hai nghién ciru déu két luan rang sir dung
UAV/RTK va UAV/RTK két hop vai 01 diém khdng ché anh mit dt cho mé hinh DSMs ¢ d6 chinh xac
cao hon khi chi sir dung GCPs. Tuy nhién, cac nghién ctru néu trén da sé duoc thuc hién & khu vuc dia hinh
kha bang phang va chua c6 nghién ctru nao &p dung cho dia hinh phuc tap nhu ¢ cac mo 16 thién. Do vay,
can c6 nghién ctru dé danh gia kha nang tng dung UAV/RTK trong cong tac thanh 1ap ban do dia hinh mo
1 thién, trong d6, viéc xac dinh duoc s6 lugng mdce khdng ché anh t6i wru 1a mot khau quan trong, dé c6 the
dua phuong phap ndy vao thyc té san xuat dat hiéu qua cao.

2. Khu vec nghién ciu

Khu vyc thuc nghiém c6 vi tri nam tai bo khai truong phia dong cua mo than Béo Nai, Cam Pha, Quang
Ninh. Khu vuc do vé& c6 dia hinh tang bac dic trung cho mo khai thac than 16 thién tai bé than Quang Ninh,
d6 sau khai thac va goc doc suon tang Ién, dién tich khoang 70ha, chénh cao dia hinh tir diém thap nhat
(day moong) téi diém cao nhat (b mo) vao khoang 300 m (Hinh 1). Khu vuc nghién ctru khdng c6 16p phit
nén mo hinh DSM thanh lap dugc ciing chinh 1a md hinh DEM (Nguyén Qudc Long and Lé Van Canh 2020).

107°1829" 107°18'50" 107°19'34"

107°19'12"

Khu vuc
thue
;nghiém

Mo than Déo "’Val

21°1'30"

(i

A

=2

21°1°12°

L

107°1829" 107°18'50" 107°19'12" 107°19'34"

Hinh 1. V; tri khu vic thuc nghiém tai mo Péo Nai.

3. Do dac thuc nghiém

Thanh Binh sai )

| 1ap diém |-» Tinh khéi anh voi T‘I‘f‘“h Lua

Khao GCP toa A cac truong hop ap chon
it va Bay dé K'J:p PPK +0 GCP DM trudmg
thiét ké chup | va [ ik [ PPK+1GCP | V& L hop ¢
phuong anh ghép : PPK +2 GCP ‘?ﬁ‘"h‘ diém
an Thiét 13 tam s PPK +3 GCP Ria:40 GCP

1EL9P el PPK + 4 GCP chinh i r

> tram : PPK + 5 GCP %46 oL

Base

Hinh Qui trinh xdc dinh sé lrong diém khong ché anh can thiét
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3.1. Thiét bj si dung

My bay khong nguoi lai PAK d3 duoc sir dung dé bay chup anh dia hinh mé. Tam anh dwoc dinh vi
theo phuong thirc do dong dong thoi gian thuc (GNSS/PPK) str dung may GNSS Comnav T300 lam tram co
s& mat dat (Base). May toan dac dién tir Topcon ES105 duoc st dung dé do ndi toa do dén cac diém khong
ché anh mat dét va cac diém kiém tra.

Bang 1. Thiét b; sir dung

- a”
—— " S 1 %'
Thiét bi "‘1 A
Sy
DJI Phantom 4 RTK GNSS Comnav T300 Topcon ES 105
Thong |- My anh: 20mb/pixcel - May do GNSS 2 tan sb A e o
s6k |- Dinh vi tim anh: GNSS dong |- Do chinh xac: mat bing|” DO chinh xdc do gbe: £57
. LA ias . h « - Do chinh x4c do chiéu dai:
thuat |- Do phan giai anh 2.74cm/pixcel|10mm+ 0.5 ppm; d6 cao 20mm+ 2 MM + 2 oom
chinh |& chiéu cao bay 100m 0.5 ppm PP

3.2. Bay chup UAV thu nhdn dnh

Ké& hoach bay chup duoc thiét ké bay truée khi ra thuc dia, dam bao cac tiéu chi an toan va dap wng yéu
cdu d6 chinh x4c. Do cao bay chup duoc thiét ké & mac 100 m so véi mat dat va cho do phan giai anh 2.74
cm/pix. Vi tri cit va ha canh cua may bay c6 d6 cao trung binh xét trén toan khu do dé dam bao an toan cho
may bay va cho d phan giai anh tét nhat & cac vi tri co d6 sau lén. Bo phu doc va phii ngang cua cac birc
anh lién ké 1a 75 %, toc d6 bay trung binh cua may bay 7 m/s. Téng sb ca bay cho toan khu vuc 1a 4 ca,
tong sb anh chup dwoc 1a 892 anh. TAm chup anh duoc dinh vi theo phwong thirc do dong xu ly sau
GNSS/PPK véi tram base mat dat dwoc dat vao mdc giai tich 1 caa mo.

Hinh 3. Mgt s¢ hinh dnh do dac thue dia tai mé Péo Nai.
3.3. Thanh Igp mé hinh sé dé cao DSM va dinh gid d¢ chinh xac md hinh

3.3.1. Phuong phap

Toa d6 tdm chup cua anh dugc do theo phuong thirc GSS/PPK, sau khi bay chup tdm anh duoc xir ly
trén phan mém RTKIib 2.4.3 va Aerotas PARTK PPK Adjustments V1.0. C4c tam anh dugc ghép lai tam
chinh xéac va xtr ly trén phan mém Agisoft Metashape Professional.

M6 hinh sé bé mat cia khu vyc nghién ctru duoc xay dung véi 6 truong hop nhu sau: chi dung anh bay
chup UAV/RTK (PPK); két hop anh bay chup UAV/RTK véi cac diém khéng ché anh véi sb lugng tang
dan (ttr 1 t6i 5) twong tng véi PPK + 1 GCP; PPK + 2 GCP; PPK + 3 GCP; PPK + 4 GCP va PPK + 5 GCP.

Dé c6 co so kiém tra do chinh x4c md hinh DSM thanh 1ap duoc tir anh bay chup UAV, trén khu vuc
thuc nghiém thanh lap 50 diém khdng ché anh mat dat, cac diém nay dugc danh dau bang cac tiéu khong
ché anh, dwoc in mau vang - den trén gidy bat (co do phan xa tét) kich thude 60 x 60 cm. Trudc khi sir dung
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céc diém GCP da duoc kiém tra vé do chinh xéc, trong d6 4 diém GCP khong dam bao d¢ chinh xéac da
dugc loai bo, 46 diém GCP con lai da dung dé nan anh va danh gia do chinh xéac cac DSM.

3.3.2. Padnh gia d¢ chinh xac

Dé danh gia do chinh xac mé hinh DSM thanh lap duoc, sir dung sai s trung phuong (RMSE), tinh toan
cho sai s6 toa do X, Y, Z, XY va XYZ véi cac tong thirc tinh toan nhu sau:

2

RMSE, = \/Zi:1(XDSI\Z_XGCPi) )
Siea(os—Yace,)

RMSE, = |==2 ’”Z GCPy (2)
N

RMSE, = |==2 D”: 6Py (3)

RMSEyy,; = /RMSEZ + RMSE? + RMSE? 4)

Trong d6: RMSE - sai sb trung phuong; n tong sé diém kiém tra; Xecei Va Xpsm, Yaecri VA Yosm, Zecpi
va Zpsm - thanh phan toa d6 twong ung theo hudng truc X, Y, Z cua diém khong ché anh va diém tuong
ung trén mé hinh DSM.

4. Két qua va thao luan

Két qua duoc thé hién trong Bang 2, ta c6 thé thiy rang truong hop chi sir dung PPK cho sai s6 trung
phwong vi tri diém (mat bang) 12 6.8 cm, sai s6 d6 cao la 34.3 cm. Khi sir dung thém 01 diém khdng ché
anh (PPK +1 GCP), sai s6 mat bang cac diém trén mé hinh thay d6i khdng I6n, nhung d6 chinh xac vé do
cao ciia mo hinh dugc cai thién dang ké (79%). So véi truong hop sir dung 01 GCP, truong hop PPK + 2
GCP cho sai s6 trung phuwong ca vé mat bang va do cao nho hon 8%, sai sé nay duoc cai thién thém 3% khi
sir dung 3 diém GCP, sir dung 4, hodc 5 GCP déu c6 do chinh xdc DSM dugc cai thién nhung khong dang
ké (khoang 0.5%). Nhu vay, xét dén sai sé trung phuong cua ca md hinh (Bang 1) thi chi can sir dung 01
diém GCP di cho do chinh xac mé hinh dén cm.

Bdng 2. Sai 6 trung phuong X, Y, Z, XY va XYZ ciia cac diém kiém tra

Truong hop Sai 56 trung phwong (cm)
j RMSEx RMSE, RMSE; RMSE,y RMSEyy,

PPK 51 4.5 34.3 6.8 35.0
PPK+1GCP 4.7 4.2 7.3 6.3 9.7
PPK+2GCP 3.7 2.5 4.7 4.5 6.5
PPK+3GCP 4.0 2.3 3.7 4.6 5.9
PPK+4GCP 3.4 2.0 3.8 3.9 55
PPK+5GCP 2.9 2.0 3.6 35 5.0

Néu viéc danh gia d6 chinh xac DSM duoc thyc hién duya trén sai s6 vi tri diém yéu nhit trén mé hinh.
Hinh 4a cho thay khi khong st dung diém khdng ché anh, sai s6 I6n nhat cia mé hinh tap trung tai cac vi
tri ¢6 d6 séu 1én va ¢ khu vuc xa tram base (khOang céch tir base t6i diém GCP xa nhit 1a 1.5 km) Khi sur
dung 01 diém khdng ché anh (Hinh 4b), phan bé sai s6 trén mé hinh c6 su thay dbi rd rét, khu vuc gan diém
khdng ché anh s& c6 sai s6 nho hon va cang xa diém nay d6 chinh xac mé hinh cang giam.
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(b)

Hinh 4. Vi tri cac diém khong ché anh va elip sai sé.
a. Truong hop PPK; b. Truong hop PPK + 1 GCP
Bang 3 thé hién sai 6 vi tri diém lon nhat trén md hinh DSM cua ca 6 truong hop. Qua do c6 thé thay ring
sai s6 vi tri mat bang cuia DSM tham chi ting 1én khi ting s6 lwong diém khéng ché anh. Trai nguoc véi diéu do,
sai s6 do cao ciia cac diém trén md hinh lai giam xudng khi s6 luong cac diém khdng ché anh ting 1én. Cu thé,
khi str dung 01 GCP sai s6 I6n nhit vé d6 cao van & muc -14.2 cm, tuy nhién, khi st dung 2 diém GCP sai s6
nay chi con -5.9 cm. Khi lan luot sir dung 3, 4 va 5 diém GCP, sai 6 vé do cao duoc cai thién chua dén 1.5 cm
S0 Vi st dung 2 GCP.

Bang 3. Cdc diém kiém tra c6 sai so lon nhat

] Sai s6 (cm)

Phuong phdp axX aY 4z aXY aXYZ

PPK 6.3 14 54.7 6.4 55.1
PPK+1GCP 46 43 4.2 6.3 156
PPK+2GCP 76 31 5.9 8.2 101
PPK+3GCP 78 3.9 5.2 8.7 10.1
PPK+4GCP 6.6 31 45 73 8.6
PPK+5GCP 6.2 2.9 4.9 6.8 8.4

5. Két luan

Trong nghién ciru ndy, véi muc tidu xac dinh dugc s6 luong diém khéng ché anh mat dat can thiét khi
thanh 1ap ban d6 dia hinh ty I¢ 1on cho cac mo 16 thién biang cong nghé¢ UAV/RTK. May bay DJI Phantom4 RTK
da duoc sir dung dé bay chup dia hinh mé 16 thién, diém GCP duogc thanh lap va do ndi toa d6 bang may
toan dac dién tir. Danh gia do chinh xac DSM & céc truong hop khac nhau cho thay:

M6 hinh s bé mat dugc thanh lap tir anh bay chup bang thiét bi bay khéng nguoi 14i co tich hop
GNSS/RTK c6 toa 6 mat bang dat do chinh xé4c thanh 1ap ban d6 dia hinh ty 1& 16n mo 16 thién theo qui
pham (Bo Cong Thuong 2015), tuy nhién, d¢ cao c6 sai s6 I6n va khong dép tng dugc yéu cau.

Can thiét phai sir dung cac diém khdng ché anh mit dat dé cai thién do chinh xac DSM, sir dung 01 diém
cho d6 chinh xac dé xi mét, sir dung tir 2 diém khéng ché anh tré 1én cho sai s6 xang ti mét. Sir dung
UAV/RTK két hop véi 02 diém GCP cho DSM dam bao d6 chinh xac thanh lap ban do dia hinh ty I& I6n
cho mo 16 thién theo qui pham tric dia mo.

Loi cam on
Bai béo nay la san pham nghién ctru ciia dé tai ma s6 T20 - 06, nhdm nghén ciru xin chan thanh cam on

su hd trg kinh phi tir truong Dai hoc Mé - Dia chat, cam on Cong ty than Péo Nai da phdi hop va tao diéu
kién cho nhdm nghién ciru trong qua trinh do dac thuc nghiém.
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ABSTRACT

Determination of the number of ground control points required when
creating large scale terrain mapping of open-pit mines using
Unmanned Aerial Vehicles with integrated kinematic GNSS

Le Van Canh !, Cao Xuan Cuong *, Le Thi Thu Ha %, Nguyen Ngoc Anh 2
1Hanoi University of Mining and Geology, Vietnam
2VegaStar Technology Company, Vietnam

The objective of this study is to determine the optimal number of ground control points (GCPs) when
measuring and creating a large scale topographic map for open - pit mines by an Unmanned aerial vehicles
with a RTK onboard (UAV / RTK). To achieve this goal, on the 21st of May 2020, a 70-hectare area of
Deo Nai coal mine was photographed by UAV Phantom4 RTK aircraft at an altitude of 100m and 50 GCPs
have been established to capture the image and evaluate the accuracy of the digital surface model (DSM).
The DSMs were established and assessed for accuracy in the following cases: using UAV / RTK images
without GCPs and using UAV / RTK images in combination with 1, 2, 3, 4 and 5 GCPs. The results show
that the horizontal and vertical accuracy of DSM given by PPK only were 6.8 and 34.3 cm, respectively.
However, when adding one GCP, the vertical accuracy was improved 79% and 86% with two GCPs. In
addition, combination with 3, 4 and 5 GCPs, the error was improved but not significantly compared with 2
GCPs. Therefore, using UAV / RTK images in combination with 2 GCPs for DSM meets the accuracy
requirements for creating large scale topographic maps of Open - pit mines.

Keywords: UAV/RTK; DSM; GCP; Open - pit mine; terrain mapping.
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ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENGS D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung cong nghé UAV (Flycam) trong udc tinh chiéu cao cay
hé sinh thai rieng ngap man tinh Séc Trang

Nguyén Kieu Diém”, V6 Quéc Tuan
Truong Dai hoc Can Tho, Viét Nam

TOM TAT

Rurng ngap man la mot trong nhitng ngu0n tai nguyen v cling quy gi4, c6 vai trod to 16n ddi vai sy sdng cua
con nguoi. Nghién ctu ve chiéu cao cay la van dé quan trong trong viéc danh gia trir luong Cacbon, khéi
lugng go mot cach hi¢u qua. Unmanned Aerial Vehicle (UAV) thuong duoc gol la Flycam, la dang may
bay khong nguoi lai hign nay dang dugc phat trién va tng dung trong quan ly va giam sat tai nguyen thién
nhién. Nghlen ctu tng dung anh ngu0n chup tir UAV Phantom 4 nham wéc tinh chiéu cao cay rimg ngap
man vung ven bién tinh Soc Trang. Dé tai su dung phuong phap xur ly anh trén Aglsoft PhotoScan - phan
mém thiét ké anh 3D dé xay dung mé hinh s bé mat (Dlgltal Surface Model - DSM) mo ta d¢ cao cua khu
vyc nghién cau va anh ghep tryc giao Orthomosaic véi cai nhin tong thé khu vuc nghién ciru. Dong thoi
két hop phuong phép xir Iy s6 liéu do dac thuc dia dé xac dinh duoc chiéu cao cay rung thyc te. Ket qua
nghién ctru da thanh lap duoc ban dd phan b chiéu cao cay rirng ngap man ven bién tinh Séc Trang chia
theo 3 tiéu khu vyc vai tong 871 anh chup bang Flycam. Ngoai ra, viéc so sénh gitta phuong phép gidi doan
anh va phuong phap do dac thuc té vai tuong quan toan khu vyc 1a 91% chung to dé tai mang tinh higu qua
cao c6 thé ing dung cho cac nghién ctu tiép theo, dic biét trong cong tac quan ly hiéu qua ngudn tai nguyén
rung.

Tur khéa: Flycam, rirng ngap man, Soc Trang.

1. D3t vin dé

Rung ngap man la mot trong nhing hé sinh thai quan trong va c6 nang suét cao nhat trén thé giéi, noi
nudi dudng, cu ngu va cung cap thirc an cho nhiéu loai dong vat dudi nudc va trén can, c6 gid tri kinh té
cao & ving ven bién. Song song do, chiéu cao cay chinh la chi s6 quan trong trong quan ly ring. Tuy nhién
c4c phuong phap do chiéu cao truyén thdng rat mat thoi gian va chi phi thyc hién trén dién rong. Nhiing
niam gan day, UAV (Flycam) - may bay khong nguoi lai 1a cdng nghé dang duoc phaét trién va tng dung
trong theo di su sinh trudng cua cay rimg, do dac chidu cao cy, quan Iy néng Iam nghiép (Theja et al.,
2013; Nguyén Duy Khanh va ctv, 2014; Dempewolf et al, 2017). UAV duoc trang bi hé théng dinh vi toan
cau (GPS), camera véi do phan giai cao 1én dén 4,8 cm/pixel (Phantom 4), cac k§ thuat do quan tinh va cam
bién khac cho phép thuc hién céc ty dong bay theo thiét lap duong bay, d& dang theo di thu thap dit liéu,
cung cap viéc 1ap ban d6 mot cach c6 hé théng, nhanh chéng cé hiéu qua va tiét kiém thoi gian. Soc Tring
Ia mot trong nhiing tinh ven bién ciia Pong bang séng Ciru Long (PBSCL) véi hé thdng rirng ngap man
chiém dién tich dang ké. Vi vy, nghién ciru dugc thyc hién nham &p dung anh chup tir cong nghé UAV
trong xay dung ban db chiéu cao cy ring ngap man khu vyc ven bién xa Vinh Hai, thi x3 Vinh Chau, tinh
Séc Trang.

2. Co sé ly thuyét va phwong phap nghién ciru
2.1. Phuwong phép thu thgp di# liéu dnh

Anh chup khu virc nghién ciru thude xa Vinh Hai, thi x4 Vinh Chéu, tinh Soc Tring dwoc thyuc hién vao
ngay 31/10/2016 bing thiét bi UAV DJI Phantom 4 véi d6 cao bay chup 200 m trén téng dién tich gan 18
ha gébm 871 anh chia lam 3 khu vuc véi 1an luot 1a khu vuc 1: 268 anh, khu vuc 2: 262 anh va khu vyc 3 1a
341 anh. Anh duoc trich tir to chirc hop tac phét trién Duc (GIZ) cua chuong trinh “Mb hinh ddng quan ly
ring ngap man ven bién” xa Vinh Hai, thi xd Vinh Chau, tinh Séc Trang. Chuong trinh dugc sy phdi hop

*Tac gia lién h¢
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cua to chuc GIZ ciing véi UBND tinh Séc Trang, S& Nong Nghiép va Phét trién nong thon tinh Séc Tring
thuc hién.

2.2. Phwong phdp xw ly anh trén Agisoft PhotoScan

Cin chinh inh Tao anh dam may diem day

G Tof v

Anh Flycam

Xay dung mo hinh DSM

-

Anh Orthomosaic

Hinh 1: Quy trinh x ly anh trén phan mém Agisoft PhotoScan.
Anh chup bang Flycam duoc xt Iy trén phan mém Agisoft PhotoScan Professional phién ban 1.4.3 (Hinh
1). Dit liéu anh dugc dua vao phan mém va tién hanh qué trinh xir Iy anh cho lan luot 3 khu vuc véi cac
cong doan chinh thé hién trong Bang 1.

Bang 1: Qua trinh xi ly anh trén phan mém Agisoft PhotoScan

Céc budc xir Iy anh Yéu t6 hiéu chinh Gié tri sir dung
Do chinh xac Cao
S Gigi han s lugng diém anh tdi da 40.000
Cén chinh anh Gisi han s luong diém anh lién két 4.000
Tham so6 bién dang Bat
) Céc thong s6 chuan c6 sén thé hién
Toi wu héa can chinh anh|trong hop thoai ve do day tiéu cu, hé so f, cx, cy, k1, k2, k3, p1, p2
nghién, tham s6 méo xuyén tam
T Chat lwong anh Trung binh
Tao dam may diem day Thiét 1ap chiéu sau Trung binh
Xay dung mé, hiph DSM Heé toa do_ i WGS 84 (OEPSG: 4326)
(mé hinh s6 bé mat) Dir liéu nguon Anh dam may diém day vira duoc tao
Xay dung anh o 1ia A A s .
Orthomosaic Dir liéu nguon M6 hinh DSM vira duoc tao

2.3. Phwong phdp do dac thuc dia

Tién hanh tiép can véi cac cly rirng ngap man thugc vang nghién ciru dé thuc hién do dac chiéu cao cay
thuc té. Cac phép do dugc thuc hién bang may do chiéu cao cay Terrinox 1200 cuing véi dinh vi toa do diém
mau trén dién thoai. Phan mém dinh vi toa d6 Handy GPS véi tich hop ban db va hién thi vi tri tai diém
quan sat duoc sir dung trong qud trinh thyc dia sao cho viéce xac dinh toa d6 cac diém mau vai sai s hién
thi trong khoang +5 m. Cach chon cy phu thudc vao dia hinh va khu vuc nghién ciu, can chon cac diém
sao cho bao quét ca khu vuc nghién cau, tuy nhién ¢ nhitng noi ram rap nén chon nhirng cy ¢ phia ngoal
sao cho viéc nhin thay gdc va dinh sinh truong dugc rd rang dé dam bao khoang cach, do chinh xac diém
mau cao hon.
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2.4. Phwong phdp xir 1y s6 ligu trén QGIS

S6 liéu do dac dugc tong hop trén Excel va chuyén d6i vé dung dang *.csv, tién hanh nhap vao phan
mém QGIS. Trudc d6, mod hinh d cao bé mat DSM caa khu vuc d dugc xay dung biang phan mém Agisoft
PhotoScan. St dung cong cu “Point sampling tool” dé ly dugc do cao gia dinh cac diém trén anh DSM
g Vvéi cac diém mau do duoc trong qué trinh thuc dia.

Hiéu chinh anh DSM chira d6 cao gia dinh vé d6 cao thuc té so vai bé mat dat (46 cao wéc tinh cua
nghién ctiu) bang cong cu Raster Calculator trén QGIS cho ting khu vuc.

Thiét l1ap cong thirc tinh trong hop thoai Raster Calculator:

“Anh DSM” + d¢ cao thyc té - d6 cao gia dinh

Két qua cong thirc 1a md hinh chira d6 cao wéc tinh cia khu vic nghién ciu. Trong d6, 6 cao thuyc té va

d6 cao gia dinh duoc tinh bang gia tri trung binh d6 cao ting khu vuc.

3. Két qua va thao luan
3.1. Két qua xa Iy anh trén phan mém Agisoft PhotoScan
3.1.1. Két qud tao anh DSM

Anh DSM dugc xay dung duya trén dir liéu anh dam may diém day (dense cloud). Két qua anh DSM duoc
xay dung chtra thong tin d6 cao gia dinh cua ting khu vuc (Bang 2). D6 chinh 1a gia tri duoc dung két hop
véi d6 cao thuc té trong qua trinh thuc dia nham xay dung ban d6 chiéu cao cay.

Bang 2. Thong tin vé anh DSM chia theo 3 khu vac

Khuvuc | D6 cao Min (m) Do cao Max (m) Do phén giai Kich c& pixel
1 0,73 20,27 9369 x 9384 19,1 cm / pixel
2 0,08 14,28 7561 x 8003 19,1 cm / pixel
3 4,75 21,42 5519 x 9502 18,8 cm / pixel

Do cao tir thap dén cao dugc thé hién tir tone mau lanh chuyén dan sang tone mau néng va dwgc mo ta
bang thang do & goc trai (Hinh 2). P cao cang cao thi tone mau néng cang rd nét va nguoc lai. Tuy nhién,
dd cao ¢ vi tri bién cua tirng khu vurc ¢6 sai s6 do qua trinh bay chup va hoat dong trén khdng cua Flycam
khong thuan loi & céc vi tri goc, dan dén cac pixel & nhimg diém d6 bi 16i gay sai s6 trong qua trinh xir Iy
trén phan mém Agisoft PhotoScan.

a) Khu vire 1

c) Khu vuc 3

Hinh 2: Két qud tao anh DSM chia theo 3 khu vic
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a) Khu vuc 1 b) Khu vuc 2

c) Khu vuc 3
Hinh 3: Két qud tao anh Orthomosaic chia theo 3 tiéu khu virc.

3.1.2. Két qua xay dung anh Orthomosaic

Anh Orthomosaic 1a anh ghép truc giao duoc xay dung dua trén bé mat cia mé hinh DSM. Pugc ghép
tir nhiéu tam anh chup bang Flycam vé6i do phan giai cao nén anh Orthomosaic thé hién cai nhin tong quan
cac vat thé nhu mat nudce, dat trong, cong trinh xay dung trén dat,... dac biét 1a cac dac diém phén bo cay
ring - ddc trung chinh trong nghién ctru. Két qua anh duoc ghép co do phan giai cao (Hinh 3), twong duong
4,8 cm/pixel trong khi cac anh vé tinh vién tham thu nhan duoc do phan giai cao nhat chi trong khoang 10
- 30 m. Vi véy gilp cho viéc nhan biét cac su vat, dic diém trong anh 1a rat tot.

3.2. Két qud do dac chiéu cao cay thure dia

Tong hop s6 liéu do dac thuc dia, co 83 diém mau twong tng véi 83 cly ¢ cac vi tri khac nhau phan b
déu cho ca khu vuc duoc thu thap. Béi tugng duoc ldy gom Mam va Budc 1a 2 loai phd bién nhat ¢ khu
vuc nghién ciu. Phan 16n Mam duoc hinh thanh ty nhién, phan bé doc theo sat bo bién va rai rac & cac khu
dét cao déu l1a Mam tai sinh. Nguoc lai, Pudc phan bé doc bén trong dudng dé thanh khu vuc nhét dinh véi
quy md rong. Hau hét Pudc c6 chiéu cao cao hon Mam (Bang 3) va tap trung thanh viing riéng biét.

Bang 3: S6 hrong mau cay khao sat phan theo lodi va chiéu cao

Tén loai S6 luong (cay) = Chiéu cao ;nljgg binh (m) —
Pudc 59 0 15 a4

Két qua vi tri khao sét phan b trén toan khu vic nghién ciru dwoc thé hién & Hinh 4.
3.3. Két qud thanh I@p ban do chiéu cao cay

Ban d chiéu cao cay duogc tao ra tir anh don kénh thé hién chi s d6 cao cua thuc vat, dat va nudc. Do
cao dugc xac dinh theo thang do ddm nhat. O nhitng noi mau sac cang nhat thi cao d6 cang thap, nguoc lai
khu vuc ¢6 mau sac cang dam thi cao d6 cang cao.

Néu chi xét cac tone mau toi, d6 cao thay doi tir dam it dén ddm nhiéu twong tng vaéi chiéu cao cay tur
thap dén cao. C4c tone mau sang thé hién cho chi s6 dat, cac con muong va bién.
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Hinh 4: So d@6 vi tri cdc diém do dac thue dia.
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Hinh 5: Ban do chiéu cao cay toan khu vuc nghién ciu.

Dua vao két qua xay dung ban d6 chiéu cao cay Hinh 5 cho thay, da s6 cac cy ¢6 d¢ cao trén 10 m phan
bd chu yéu & khu vuc 1 va khu vuc 3 ciia viing. Dac biét & nhiing vaing rimng tiép giap vai bo bién mat do
cay cao trén 15 m tap trung kha l6n do dic tinh sinh trudng ctia Budc va Mam thich hop vai loai dat phu
sa ngap man hoic dat ngap khi triéu cao. Vi vay tao co hoi cho sy phét trién ¢ nhirng ving nay tét hon so
Vi cac vang con lai. Khu vuc 2 tap trung hau hét cac cay co chiéu cao trung binh dang phat trién vi day la
vung rimg dang trong giai doan tal tao va nhan rong. O khu vuc nay cay c6 chiéu cao trong khoang tu 5 -
10 m chiém da s6 va xen k& mot s6 noi tap trung cdy méi hinh thanh, phét trién vai chiéu cao dudi 5 m.
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3.4. Két qua so sdnh d¢ cao cay thuc té va dp cao wéc tinh bang md hinh

Tong cong 6 83 diém khao sat véi do cao duoc ldy so sanh dé tinh do chinh xac ciia phuong phap, mdi
diém gom 1 cap két qua do cao thuc té khi do dac va d6 cao wdc tinh tir két qua ciia mé hinh do cao xu ly
trén anh. So sanh duoc ap dung phan theo khu vuc nghién ctru va phén theo loai nghién ctu (Hinh 6, 7).

TOAN KHU VUC NGHIEN CUU

250
£20.0 >
© [ ]
£15.0 X
210.0 .o‘
o 5.0 ‘ y = 0,95x + 0,60
[ ] 2 =
i ° R2=0,01
0.0 10.0 20.0 30.0

Do cao thuc té

Hinh 6: Phirong trinh hoi quy tuyén tinh khu viec nghién cizu

LOAI MAM LOAI PUC
200 _30.0 OALpYoC
c £
g 10 W ol “e 5200 .
o 100 o ‘: 0,88x + 1,20 - (4
2 ° u 2 S = 0,94% + 0,92
o 50 “0 RZ=0:88 (3.10.0 :"’ M Ree 0,90
0.0 2 00
0.0 10.0 ) 20.0 0.0 10.0 20.9 30.0
Do cao thyc té Do cao thyc té

Hinh 7: Phiong trinh hoi quy tuyén tinh xét trén lodi Mdam va Puéc
Dua vao biéu d6 cho thdy, hé s xac dinh R? xét trén khu vuc nghién ctu va trén loai Mam, Budce lan
luot 12 0,91; 0,88; 0,90. Két qua kiém tra cho thay c6 su twong quan chat gitra do cao thuc té vao do cao
udce tinh duoc giai doan tir anh Flycam. Do d6, nghién ciru udc tinh chiéu cao cay rung ngap man bang cong
nghé Flycam la c¢6 y nghia va c6 thé &p dung.

4. Két luan

Két qua nghién ciru cho thay nghién ciru mang tinh chat kha quan véi hé s xac dinh R? = 0,91 khu vic
rirng ngap man ven bién xa Vinh Hai, thi xa Vinh Chau, tinh S6c Triang. Két qua cho thay ban d6 chiéu cao
cay & khu vuc nghién ciru phan b trong khoang tir 0,08 - 21,6 m. Trong d6, mat do cay trudng thanh c6
chiéu cao trén 10 m phan bé chu yéu & khu vuc 1 va khu vuc 3, khu vyc 2 chiém da s chidu cao cay trung
binh dang trong giai doan phat trién.

Ung dung anh chup tir UAV Phantom 4 c¢6 do phan giai cao (4,8 cm/ pixel) dd xdy dung dwoc ban dd
phan bé chiéu cao cay rirng ngap man tinh Séc Trang cho hidu qua da duoc kiém chang. Nghién ctu 6 thé
ap dung udc tinh tai cac khu vuc khéc véi quy mé rong hon.
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ABSTRACT

Estimating of the height of mangrove forest in Soc Trang province
using UAV (Unmanned Aerial Vehicle)

Nguyen Kieu Diem, Vo Quoc Tuan
Can Tho University, Vietnam

Mangrove forest is one of the most precious resources that play an important role in the community.
Research on the height of the trees is vital to effectively analyze Carbon and wood stocks. Unmanned Aerial
Vehicle - UAV (Flycam) or Drone is being developed and applied for the management of natural resources.
In this study, the UAV images from Phantom 4 were used to estimate the height of the mangrove forest.
The study used image processing method in Agisoft PhotoScan, a software that creates 3D images to build
DSM - Digital Surface Model which describes the study areas and also creates Orthomosaic images for the
overview study areas. Besides, the field measurement method was combined to provide the real height of
trees. The results were successful in establishing the height distribution map of mangroves along the seaside
of Soc Trang Province divided by three subregions with a total of 871 images taken from Flycam. Besides,
we also compared the image processing method and the field measurement method to achieve a high
correlation coefficient result in 91% over study areas. It demonstrated effective research and can apply this
method for the other study in the future, especially in the management of forest resources.

Keywords: Flycam, mangrove forest, Soc Trang province.
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ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENES D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

banh gia qua trinh mo rong do thi tai thanh phd HO Chi Minh
giai doan 1998-2020 bang dir li¢u anh v¢ tinh da thoi gian Landsat

Lé Thi Thu Ha,* )
Truong Dai hoc Mo - Dja chat, Viét Nam

TOM TAT

D6 thi hoa la qua trinh tat yeu dién ra trong nhiéu thé ky & cac nudc tu ban phat trién va dang xdy ra manh
m& & cac nudc dang phat trién trong d6 c6 Viét Nam. Nghién ctu nay tap trung danh gid qua trinh mé rong
d6 thi & khu vuc d6 thi Thanh phé H5 Chi Minh tir ndm 1998 dén 2020 dua trén chudi dix liéu anh vé tinh
da thoi gian Landsat. Ba anh vé tinh Landsat, bao gom 2 dit liéu vién tham Landsat 5 TM va 1 anh Landsat
8 OLI, da duogc su dung dé xay dung bo quy tic (rule set) theo phurong phap phan loai theo hudng ddi twong
nham danh gia chinh xac su suy giam cua 16p phu thuc vat va dat tréng chuyén thanh khu vuc dat xay dung,
su mo rong khong gian do thi trong giai doan 1998-2020 vei su tich hop cua GIS. D¢ chinh xac (hé so
Kappa) cac két qua phan loai hién trang Iop pht d6 thi khu vyc nghién ctru trong 3 ndm 1998, 2008 va 2020
dat duoc lan luot 12 78,54 %, 79, 02% va 86,87 %. Céc két qua cua nghlen ctru nay chi ra rang dién tich dat
xdy dung trong khu vuc 19 quan cua thanh phd HO Chi Minh di c6 sy gla tang dang ké tir 125,281 km? dén
267,222 km2, tang hon gap hai lan trong 22 ndm. Vi¢c mé rong khong gian do thi nay chi yéu 1am mét dat
san xuat ndng nghiép cua cac quan nam ¢ phia Bic va phia Ty cua thanh phé. Cac két qua nghién ctru da
thé hién chi tiét cac thong tin sy chuyén doi mot sé loai hinh 16p phu dé thi trén khong gian theo céc giai
doan thoi gian cu the s& la cac thong tin hiru ich ho trg cac nha quan ly nam bat dugc cac thong tin tong the
vé tinh hinh sir dung dat cua khu vuce dé tir d6 ra cac quyét sach phat trién kinh té - x& hai hop ly cho thanh
phd HS Chi Minh.

Tir khoa: mé rong do thi, dix liéu anh vé tinh da thoi gian Landsat, thanh phé H5 Chi Minh.

1. Pit véan dé

D6 thi hda 1a mot biéu hién khong gian quan trong ciia qua trinh phat trién xa hoi loai ngudi (Hannes
Taubenbdck, 2018). D6 thi héa 1a sy mé rong khong gian cua db thi, tinh theo ti 1& phan trim giira sé dan
d6 thi hay dién tich d6 thi trén tong sé dan hay dién tich caa mot vang hay khu vic. N6 ciing ¢6 thé tinh
theo ti 1¢ gia tang cua hai yéu td d6 theo thoi gian. D6 thi hoa lam anh huong sau sic t6i qué trinh chuyén
dich co cau kinh té, dén s6 luong, chat luong dan s6 do thi (Jan Haas, 2013). Qué trinh nay con lam thay
ddi nhu cau sir dung dat d6 thi va anh huong dén sy phaét trién kinh te xa hoi cua ving va qu00 gia (Dipak
R. Samal & Shirish S. Gedam, 2015). Nhu vay qua trlnh d6 thi hoa gan lién véi VIeC chuyén d6i muc dich
sir dung céc loai dat khac sang muc dich sir dung dat gan lién véi su gia ting dan s6 va kinh té, 1a mot loai
hinh sir dung dét va thay doi 1op phu chinh trong lich st loai ngudi. Trong khi d6, bé mat khong tham 1a
két qua truc tiép cua qua trinh d6 thi hda, bé mat khéng tham dwoc coi nhu mét dic tinh cua khu vuc do
thi, va ciing dugc coi 1a mot chi s6 méi truong dé thi (Arnold Jr va nnk, 1996). B& mat khdng tham c6 thé
dugc dinh nghia cho bat cir vat chat ngan chan sy ngam nudc vao trong dat. Chling bao gom duong xa va
mai nha dugc xac dinh 1a xuét hién pho bién, ngoai ra cac khu vuc di bo, bai dd xe, san bay, quang truong,
cac phién da 16n ciing duoc coi 1a bé mat khdng thim. Trong xu thé hién nay tai cac d6 thi lon, bé mat
khong thim ngay cang gia tang, diéu d6 phan anh truc tiép qua trinh mé rong cac khu do thi, xac dinh su
ma rong d6 thi va ciing dong vai tro dong mot vai trd quan trong trong ké hoach, qui hoach phét trién do
thi va quan 1y méi truong (Tran Th; Van va nnk, 2011a,b).

Nhirng tién bo gan day trong vién tham vé tinh mang lai co hoi giam sat higu qua vé chi phi ddi véi su
thay d6i do thi va tac dong ciia nd dbi vai cac hé thong ki thuat xa hoi phic tap ctia do thi va cho phép céc
bén lién quan dua ra quyét dinh sang sudt nham giam tac dong tiéu cuc dén moi trudng (Yong Fan va nnk,
2017). Dit liéu cam bién tir xa la nguon théng tin quan trong va manh mé vé hinh thai va sy thay ddi cua

* Tac gia lién h¢
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db thi theo thoi gian (Dipak R. Samal & Shirish S. Gedam, 2015). Chi phi thap va tinh sin c6 cua dir liéu
di tao diéu kién thuan loi cho cach céc nha nghién ciu hoan thanh cac muc tiéu nghién ctru va da thuc day
sy tham gia ctia cong dong vai khoa hoc vién tham trong nghién ciru cac véan dé 1én quan dén do thi. Anh
vién tham chira mot lugng I6n thdng tin vé cac dic trung khong gian va thoi gian lién tuc, cho phép phan
tich mé phong theo chu ky vé mo rong do thi & cac quy mé khac nhau. Diéu nay c6 thé duoc thuc hign
théng qua rat nhiéu nghién ciru da st dung cac anh vién tham co do phan giai khac nhau nhu anh duoc
cung cap bai dit liéu vé tinh Landsat (Tran Th; Van va nnk, 2011), dit liéu vé tinh SPOT (Nguyén An Thinh
va nnk, 2017), va dir liéu vé tinh Worldview-2 (Moh Moh Lin Khin, 2015).

Muc tiéu ctia nghién ctu nay la phan tich nhiing thay doi vé I6p pha d6 thi, dac biét 1a sy phét trién cua
cac khu vuc do thi vé toe do, quy mé va cac tac dong dan dén méi truong tu nhién bang cach sir dung hinh
anh vé tinh da thoi gian véi cac khai niém vé canh quan d6 thi. Khu vyc nghién ctu 1a cac quan cua thanh
phd H6 Chi Minh, noi da dugc day nhanh vé sy tap trung dan cu v6i mat do dan cao. Cac phan tich dua
trén phén loai hinh anh vé tinh quang hoc (Landsat TM va Landsat OLI) trong hén hai thap ky qua.

2. Co s ly thuyét va phwong phap nghién ciru
2.1. Téng quan khu veec nghién creu
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Hinh 1: Khu vizc nghién ciu.

Thanh phé H Chi Minh 14 d6 thi 16n nhat nudc ta, mot trung tm chinh tri, kinh té, van hoa va khoa
hoc ki thuét quan trong cua ca nuéc. Lanh thd cua thanh phé trai dai theo huéng tay bic — dong nam va
nam trong khoang tir 10°22°13°* dén 11922°17”” vi do Béc va tir 106°01°2”* dén 107°1°10”” kinh d6 Dong.
Diém cuc bic cua thanh phé 1a xa Phi My Hung (huyén Cu Chi), diém cuc nam & x& Long Hoa (huyén
Can Gio), diém cuc tay tai xa Thai My (huyén Cu Chi) va diém cyc dong 1a xa Thanh An (huyén Can Gio).

Vé mat kinh té, Thanh phé H6 Chi Minh nam trong viing kinh té trong diém phia Nam, déng thoi ciing
1& mot dinh caa tam gidc tang truong kinh té trong ving. Diéu d6 ¢ ¥ nghia dic biét ddi vai viéc phat trién
kinh té cua thanh phé. Thanh phé 1a diu méi giao théng vao loai 16n nhit nudc ta véi sy c6 mat cua cac
tuyén giao thdng huyét mach nhu duong 6 t6, duong sat, duong bién, duong song va duong hang khéng.
Do d6, viéc giao luu véi cac ving trong nude va cac nudc trong khu vuc ciing nhu trén thé gii rat thuan
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loi. Nhu vay, vi tri dia Ii cia Thanh phd H6 Chi Minh 1a mot thé manh, g6p phan mé rong giao luu lién két
& trong va ngoai nudc, gidp kinh té caa thanh phd nhanh chong hoi nhap vao thi truong khu vuc va thé gigi.

2.2. Dir ligu nghién ciru

Dir lidu vién tham dung trong d¢ tai nay gdm 3 anh vé tinh Landsat, cu thé 02 anh Landsat 5 TM thoi
diém thu nhan anh nam 1998 va 2008, 01 anh Landsat 8 OLI thoi diém thu nhan anh nam 2020 (bang 1).
Anh vé tinh duoc cung cip bai trang web https://glovis.usgs.gov. Ca 03 anh vé tinh Landsat dwoc lra chon
V6i tidu chi cting muia, vao ngay khong may dé tranh anh huong cua thoi tiét dén két qua phan loai tir dir
liéu anh vé tinh. Bén canh d6, san pham anh vé tinh da dugc xir Iy & mirc 2 ¢6 nghia 1a san pham nay da
dugc cai chinh bién dang do chénh cao dia hinh, da dugc hiéu chinh céc théng s khi quyén trong qua trinh
thu nhan anh dé c6 dugc san pham phd phan xa bé mit dat.

Bang 1: Thong tin diz liéu anh vé tinh ciia dé tai.

TT| Ténanh Ngfl Y t hu Kénh anh sir dung cho muc dich nghién ciru dé tai o p han glai
nhan anh khéng gian
1 | Landsat5 TM | 15/03/1998 | Chiét xuat thong tin lop phitbé mat | Band 1,2,3,4,5va 7 30m
2 | Landsat 5 TM | 25/03/2008 | Chiét xuét thong tin 6p pha bé mat | Band 1,2,345va7 30m
3 |Landsat 8 OLI| 26/03/2020 | Chiét xuét thong tin l6p pha bé mat | Band 1,2,3,4,5,6,7 va 9 30m

2.3. Phwong phdp nghién cuu

2.3.1. Ung dung phirong phdp phén loai dinh hwéng doi tirong (Object-oriented classification) trong
chiét xuat théng tin 16p phui dé thi tir anh vé tinh

Phan loai dinh huéng d6i twong duge dé xuat va dugc ung dung trong cac nghién ctu tir nhitng nam
1970 véi nhitng wu thé rd rét hon so véi phuong phap phan loai dua trén pixel-based (Bauer T and
Steinnocher, 2001). Nhimg uu thé cua phuong phéap nay thé hién ¢ viéc khi xac dinh cac dbi twong trén
anh, phuong phap nay khong chi dua trén théng tin gia tri va dac tinh quang phd nhu phuong phap phan
loai dua trén pixel, ma con dya trén nhiéu thong sé cia ddi twong nhu: hinh dang, kich thuée, do chat, do
min va thdng tin ngir canh véi cac dbi twong hinh anh lién ké (Liu Yongxue va nnk., 2006). Nhiéu nghién
ctu chi ra rang phuong phéap phan loai dinh huéng ddi tuong cho do chinh xéac két qua phan loai cao hon
SO Vi cac phuong phéap phan loai dya trén diém anh (Bauer T and Steinnocher, 2001; Gao Yan va nnk,
2006).

Nghién ciru nay da sir dung bo chi s6 (NMDWI, SAVI va NBI), ddy 1a bo chi s6 cho phép khai thac cac
tinh nang canh quan nham nang cao kha nang nhan biét cac dbi twong 16p pha d6 thi trén anh vé tinh mot
cach nhanh chong, chinh xac va hiéu qua (Trwong Thi Hoa Binh, 2002). Phuong phap phéan loai theo huéng
dbi twong vai bo phan mém eCognition Developer 8.7 dwoc 4p dung bang cach str dung cac bo chi chuan
dua trén viéc khao sat cac ngudng gia tri cua ting chi sé didc trung. Qué trinh phén loai anh theo phuong
phap dinh huéng ddi twong dugc tién hanh trén ba bude co ban: 1. Phan manh anh va xem cac dic trung
cua ddi tuong anh, 2. Thiét Iap bo quy tic va tién hanh phan loai, 3. Panh gia do chinh xéac két qua phan
loai tir anh.

Trong d6, ngudng gia tri cua chi s6 SAVI (Soil Adjusted Vegetation Index) duoc sir dung nham xéc
dinh dugc quy tic cho Iép thuc vat trong d6 thi, ngudng gia tri chi s6 NMDWI (Modified Normalized
Difference Water Index) dwoc sir dung nham xac dinh dugc quy tic cho 16p nude mat trong khu vyc 1an
nha & d6 thi, va chi s6 NBI (New Built-up Index) dugc st dung nham xac dinh dugc quy tic cho 16p bé
mat khong tham trong khu vuc nghién ciru. Cac chi s6 duge xac dinh cu thé nhur trong céc cong thic (1),
(2) va (3) ¢ dudi day:

- SAVI (Soil Adjusted Vegetation Index) = ((NIR - Red) / (NIR + Red + L)) * (1 + L) 1)
+ V&i céc anh vé tinh Landsat 4-7, chi s SAVI = ((Band 4 — Band 3) / (Band 4 + Band 3 + 0.5)) * (1.5)
+Véi anh vé tinh Landsat 8 OLLI, chi s SAVI = (Band 5 — Band 4) / (Band 5 + Band 4 + 0.5)) * (1.5)

- NMDW!I (Modified Normalized Difference Water Index) = (Green - SWIR1) / (Green + SWIR1) (2)
+ Vi cac anh vé tinh Landsat 4-7, chi s6 NMDWI = (Band 2 — Band 5) / (Band 2 + Band 5)

+ Véi anh vé tinh Landsat 8 OLL, chi s6 NMDWI= (Band 3 — Band 6) / (Band 3 + Band 6)

- NBI (New Built-up Index) = (SWIR1 * Red) / NIR 3)
+ Vi cac anh vé tinh Landsat 4-7, chi s6 NBI = ((Band 5 * Band 3) / Band 4
+ Vi anh vé tinh Landsat 8 OLI, chi sé NBI = ((Band 6 * Band 4) / Band 5

Trong d6: NIR - Near Infrared gia tri birc xa cua budc séng hong ngoai gan cia anh vé tinh; RED - gia
tri buc xa cia budc song do cua anh vé tinh; L -tham sb dic trung cho do phat xa cua dat hay hé sb diéu
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chinh nén tan, Gia tri caa L nam trong khoang tir -1 dén 1, tly thugc vao mat do thuc vat xanh cé trong khu
vuc; Green - gia tri buc xa cua budc song xanh 1a cay cua anh vé tinh; SWIR1 - Short-wave Infrared gia tri
buc xa cua budc séng ngan can hong ngoai cua anh vé tinh.

2.3.2. Phuong phap GIS

Cong cu Clip theo ranh gidi cua timg quén trung tim thudc thanh phd HO Chi Minh va thuét toan Intersect
trong cong cu chong xép Overlay trong ArcMap 10.3 dugc st dung trong nghién ciru nay nhim xac dinh
su bién dong khong gian gitta cac loai hinh 16p phu d6 thi, dac biét sy chuyén ddi tir cac loai hinh 16p phu
do thi (thyc vat, mat nude, dat tréng) thanh khu vuc bé mit khong tham.

2.3.4. Quy trinh nghién ciu

Anh vé tinh nam 1998, 2008 va 2020

v

Xir ly hinh hoc anh
-

Phan manh anh

Cit anh theo ranh gisi KV nghién ctu ;iycﬂ?zg
Anh lkonos -
1m Phan loai anh Khao sat
‘ (Phan loai theo hudng doi twgng) ngudng cho
Ban d6 ting chi s6
HTSDD v

Panh gi& do chinh xac phén loai anh Ap dung gié tri
ngudng bo chi
- sb xéc dinh timg
Hién trang I6p phit d6 thi khu vuc cac quan trung I6p doi tuong
tam TP Hd Chi Minh nam 1998, 2008, 2020

v

Vector héa trong ArcMap

v
Clip theo ranh gigi tirng quan
trong ArcMap 10.

v

Chdng xép trong ArcMap 10.3

v v
S5 ligu bién dong Ban d6 bién dong 16p phu do thi
(bang biéu, so dd) TP Hb Chi Minh giai doan 1998-2020

Hinh 2: Quy trinh xéc dinh bién déng lép pha khu viec nghién cizu.

3. Két qua, phan tich két qua, thao luan
3.1. Panh gid dj chinh xac két qud phan logi

Do chinh xac két qua hién trang I6p phi d6 thi dwoc chiét xut tir anh vé tinh Landsat 5 TM va Landsat
8 OLI dugc danh gia qua phuong phap két hop khao sat truc tiép trén anh vé tinh c¢6 d6 phan giai khéng
gian cao va so liéu thong ké tir cac ban do so6 s dung dat nam 2000 va 2010.

Két qua phan loai cua timg nam duoc lay ngau nhién, cac viing phan bé trén toan khu vuc nghién ctiu
tuwong (ng vai 80 vung la 16p phu bé mat khdng tham va 200 ving cho 3 loai 16p pha con lai. Cac ving nay
sau d6 s& duoc chong xép 1én dit liéu anh vé tinh d6 phéan giai cao nam 2020 va ban d6 hién trang sir dung
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d4t nam 2000 va 2010 dé tinh thong ké vé mirc d6 trang khép. Hé s6 Kappa dugc tinh theo cong thuc cua
Congalton (Congalton R.G, 1991), do chinh xac phén loai hién trang Iép phu cia nam 1998, 2008 va 2020
lan luot 14 78,54 %, 79, 02% va 86,87 %. V6i d6 chinh xéac dat dugc cac két qua phan loai cua nghién cau
ndy, ching ta nhan thiy céc két qua hoan toan dap ng dé thuc hién cac budc chdng xép tinh toan bién
dong tiép theo trong quy trinh dugc thé hién trén hinh 3.

3.2. Phan tich bién d@gng dién tich lép phai d@é thi khu veec trung tdm TP Hé Chi Minh nam 1998, 2008,

2020
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Hinh 3: Hi¢n trang 16p phu d@6 thi khu vic trung tam TP Ho Chi Minh nam 1998 (a), 2008 (b), 2020 (c)
Trong do: 1 - Bé mat khdng tham; 2 - Thuc vat; 3 - Mat nueéc; 4 - Pat trong.

Céc ban d6 phan b khong gian 16p pha db thi (Hinh 4a, b, ¢) cho thay trong vong 22 nam tir nim 1998
dén nam 2020, cac quén trung tim TPHCM mé rong va phét trién dit d6 thi manh theo huéng lan toa tir
khu vuc trung tam va tap trung & khu vuc phia Béc, Dong Bic, Tay Biéc va phia Tay, Tay Nam cua thanh
phd. S ligu trong bang 2 cho thdy, dién tich dat d6 thi khu virc 19 quan trung tim TP H) Chi Minh tinh
dén ndm 2020 chiém ty 1& 54.02%, hon mét nira dién tich toan khu vuc 1a nha &, duong xa giao thong,. ..
khu vuc bé téng hda.

Téc do tang truong dién tich khong gian d6 thi theo thoi gian nhu trén bang 3 vai cac giai doan ting
truang khac nhau theo chu ky caa anh vé tinh quan sét. Trong do giai doan 1998-2008 c6 tdc do tang truong
1a + 673,12 ha/nam, ching to giai doan nay ¢ sy bing né do thi hoa dang ké vé& mat tiang truang dién tich
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dat xay dung trong vong 10 nam. Bang 3 ciing cho thiy giai doan 2008-2020 c6 tdc d6 tang truong la +
620,575 ha/nam trong vong 12 nim cudi cua giai doan 1998-2020. Nhan xét chung vé tdc d¢ ting truong
thi kha dong déu trong khu vuc nghién ctu.

Theo tinh toan théng ké cho timg nam trong khu vuc nghién ciru tir két qua phan loai anh tir bang 2, hinh
5 va hinh 6, thang 3 nam 1998 dién tich bé mit I6p pha khong thAm méi chi chiém 25.33 %, twong tmg véi
dién tich 1a 12.528,1 ha, tuy nhién sau dung 22 nim, dén thang 3 nam 2020 dién tich I6p phu nay di ting
Ién gan 54%, tang trén 200% trong hon 20 nam. Ciing tir bang 2 va hinh 5, chlng ta thdy c6 sy sut giam
dang ké cua loai hinh 16p phu thyuc vat, giam tir gan 50% xubng 31% trong toan b giai doan nghién ciu.
Loai hinh 16p phu dét tréng ciing suy giam dang ké, giam 9% tuong ing véi giam hon 5000 ha trong toan

giai doan.
Bang 2: Dién tich, co cdu l6p phi dé thi khu viec trung tam TP Ho Chi Minh nam 1998, 2008 va 2020.
BM khong tham Thuc vat Mat nude Dit tréng Téng
T Dién tich | Co cAu |Dién tich|Co cAu| Dién tich |Co cdu|Dién tich|Co chu [Dién tich |Co cdu
(km?) | (%) | km?) | () [ (km?) | (%) [ (km?) | (%) | (km?) [ (%)
1 T&l\g 125,281 | 25,33 | 246,104 | 49,75 | 41,883 | 8,48 | 81,368 | 16,45 | 494,636 | 100
2 I;I&I\g 192,593 | 38,94 | 188,379 | 38,08 | 48,736 | 9,85 | 64,928 | 13,13 | 494,636 | 100
3 I;I(I)A%I 267,222 | 54,02 | 152,427 | 30,82 | 43,744 | 8,84 | 31,243 | 6,32 | 494,636 | 100

Co céu 16p phii db thi khu vye trung
tam TP Ho6 Chi Minh niim 1998

OBM khong thdm
Thuyec vat
® Mat nudce

= Dt trong

Co chu I6p phit db thi thi khu vue
trung tim TP H6 Chi Minh ndm

2008
OBM KHONG
THAM
13% THUC VAT
®MAT NUGC
= DAT TRONG

Co ciu 16p phi d6 thi thi khu vie trung tim
TP Ho Chi Minh nam 2020

O BM khong tham
Thuc vat
B Mat nudc

® Dit tréng

Hinh 4: Dién bién thay doi co cdu 16p phi dé thi khu vuc trung tam TP Ho Chi Minh trong cdc nim
) 1998, 2008, 2020. }
Bdng 3. Toc do tang dién tich 16p phu bé mat khdng tham moi nam theo chu ky ciia ndam c¢é anh vién tham

TT | Giai doan | S6 nim Dién tich ting (km?) Dién tich ting trung binh mdi nim (km?)
1 | 1998-2008 10 + 67,312 +6,731
2 | 2008-2020 12 + 74,469 + 6,208
3 | 1998-2020 22 + 141,941 + 6,452
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Hinh 5: Si gia tang dién tich bé mgt khong tham trung tam TP Ho Chi Minh giai dogn 1998-2020.

Xét vé phan bé khéng gian trén Hinh 4, Hinh 7 va Hinh 8, chlng ta thay rang nim 1998 dat do thi tap
trung trong khu vuc 18i trung tdm, tap trung phan 16n tai cac quan 1, quan 3, quan 4, quan 5, quan 6, quan
Phi Nhuan, quan Tan Binh va quan Tan Phu. Sau 10 ndm phat trién kinh té - x& hoi va mé rong dé thi, cac
quan co dét xay dung chiém phan 16n dugc lan toa dan tir khu vire 8 quan 18i trung tam ké trén ra cac quan
7, quan 8, quan Go VAp, quan Thi Btic va quan Binh Tan.

BIEN BONG LOP PHU BE MAT KHONG THAM KHU VU'C TRUNG TAM TP HO CHi MINH GIAI BOAN 1998-2008
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Hinh 6: Qua trinh m¢ réng dé thi khu viec trung tam TP Ho Chi Minh giai doan 1998-2008.

Qué trinh m¢& rong do thi khu vuc nghién ciu chii yéu dién ra ¢ cac quan nam phia Biéc, phia Tay va
phia Nam cuaa khu vyc nghién ctru. Trong khi d6 nam 2020, ching ta c6 thé thdy qua trinh d6 thi hoa da
xay ra toan dién, manh mg tai cac quan con lai. bao gom: quan 2, quan 12, quan 9, qué trinh nay dién ra
chua yéu tai khu vuc phia Dong va phia Béc caa khu vic nghién ciu.

Xu huéng tap trung dan cu & cac quan noi thanh trung tam (8 quan) dang giam dan. Nguoc lai, song
hanh véi qué trinh d6 thi héa TPHCM 1a qua trinh phan b6 lai dan cu vei nhiing dong dich chuyén dan cu
tir cAC quan ndi thanh ra cac quan maéi véi s dan ting nhanh & cac quan noi thanh méi (5 quan) va cac quan
méi phét trién (6 quan). DPiéu nay doi hoi phai tap trung dau tu quy hoach tai nguyén, ha tang co s& cho cac
quan méi va vang ven ngoai thanh, hinh thanh cac d6 thi mai, xay dung cac cong trinh ha ting ky thuat do
thi thu hat dan cu. Trong mot trong lai khong xa, nhitng khu vuc ndy ¢6 mot tac dong rat I6n dén phat trién
d6 thi cua thanh phd H6 Chi Minh.
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Trong d6: 1- khu viyc d6 thj cii nam 1998; 2- khu vyc d6 thi nm 2008 dugc chuyén doi tir 1op phu thuc
vét; 3- khu vuc d6 thi ndm 2008 dugc chuyén doi tir I6p phu mét nuoc; 4- khu vuce d6 thi ndm 2008 duoc
chuyén d6i tir 16p phu dét trong; 5- cac loai dat khac

BIEN DONG LGP PHU BE MAT KHONG THAM KHU VIFC TRUNG TAM TP HO CHI MINH GIAI BOAN 2008-2020

BTROO0 -1 BROOD = Wgogln-.\m ggsugln-.-.\w FO4D0g-
1 1

1188000 1204000 '## 1210000 o=

EEE TR

1186000

4 + = |
Legend
[ _cmanTT_rreiom_i6 &
Ma BDOE 20
&
55000 2750 o 5,500 Meters .
__E
£ I - -
2 1:200,000 B
T T T T T
ST2000" SBO000 " GR8000 GOEODD 704000

Hinh 7: Qua trinh mé réng dé thi khu viec trung tam TP Hé Chi Minh giai doan 2008-2020.
Trong d6: 1- khu vye db thi cii nam 2008; 2- khu vuc d6 thi ndm 2020 dugc chuyén ddi tir 16p phu thyc
vat; 3- khu vuc d6 thi nam 2020 duoc chuyén doi tir 16p phi mat nude; 4- khu vuc do thi nam 2020 duoc
chuyén doi tir I6p phu dat trong; 5- cac loai dat khac.

4. Két luan

MG rong d6 thi lién quan tryc tiép dén viéc chuyén d6i muc dich str dung dit va cac loai hinh 16p pha
d6 thi. Qua trinh d6 thi héa nhanh ludn gay ra nhiéu van dé vé méi trudng va sinh théi, cac két qua cua
nghién ctru da chi rd sy mé rong khong gian d6 thi khu vy cac quan trung tam thanh phé va su chuyén déi
cua l6p pha d6 thi, dac biét 16p phu thyc vat sang dat xay dung tai khu vuc trung tdm thanh phé Ho Chi
Minh trong 22 nim gan day. Nghién ctru nay ciing di cho thiy I6p pha bé mat khéng tham trong khu virc
d6 thi 1a mot chia khod dé nhan dang su hién hitu cia dé thi trong mot khu virc. Cong nghé vién tham két
hop céc cdng cu phén tich GIS gidp nhan dang nhan chéng va chinh xéc sy hién dién cia déi twong I6p dét
xay dung do thi va thanh 1ap ban d6 phan bd khdng gian 1op phu d6 thi gidp cho viéc xir ly va phan tich dix
lieu nhanh chéng ca vé mit dinh tinh va dinh luong.

Phuong phap phan loai theo hudng déi trong luén 1a phuong phap dugc cac chuyén gia vién tham danh
gia cao vé tinh chinh xéc, wu viét hon véi cac phuong phéap phan loai khac nho két hop véi kién thirc chuyén
gia trong qué trinh phan loai. Két qua chiét xuat 16p phua d6 thi cho ca ba nam dat d6 chinh xac khé cao.
Ddng thoi phuong phap ciing da danh gia duoc dién bién qua trinh d6 thi hod @ TPHCM vé mat khdng gian
va thoi gian tir nam 1998 dén nam 2020 nhd vao ngudn dit liéu anh lich sit ma thyuc té khong c6 phuong
phap nao c6 thé thuc hién dwoc. Su phét trién d6 thi nhanh chéng ¢ khu vuc cac quan trung tdm & thanh
phé Hd Chi Minh da khién anh huong nhiéu dén canh quan méi trudng va hé sinh thai cua do thi. Két qua
ctia nghién ctru ndy sé 1a co s& hiru ich dé cac nha quan ly chinh sach, quan 1y tai nguyén méi trudng co
dugc tdm nhin vi mé, téng quat dé tir 46 dua ra cac chién lwoc phat trién bén vitng va cai thién cudc sdng
d6 thi, ddng thoi ciing gitip ich cho viée xem xét tac dong cua qua trinh d6 thi hod I&n sy thay d6i cac quéa
trinh nhiét caa do thi trong xu thé bién ddi khi hau toan ciu véi cach tiép can cua cong nghé vién tham hién
dai.
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ABSTRACT

Detection urban expansion in Ho Chi Minh city using multi-temporal
Landsat imagery from 1998 to 2020

Ha Thu Thi Le
Hanoi University of Mining and Geology, Vietnam

Urbanisation rates are uneven and are much faster in developing countries, including Vietnam. The aim of
this study is to assessment of urban expansion in the Ho Chi Minh City metropolitan area from 1998 to
2020 based on Landsat multi-temporal satellite image data series.Three Landsat images, including 2
Landsat 5 TM and 1 Landsat 8 OLI, were used to construct the rule-set according to the object-oriented
classification method for primary assessment. Determining the decline of vegetation cover and bare land
converted to built-up land, urban spatial expansion in the 1998-2020 period with the integration by GIS.
The accuracy (Kappa coefficient) of the results of classifying the current urban land cover map in the study
area in 1998, 2008 and 2020 is 78.54%, 79, 02% and 86.87%, respectively. The results of this study also
indicated that the area of built-up land in the 19-district area of Ho Chi Minh City has increased significantly
from 125,281 km? to 267,222 km?, more than doubling in 22 years. This urban expansion causes loss of
productive agricultural land of districts located in the north and west of the city. Finding data is useful for
decision maker to investigate and monitoring the change in land use/ landcover of Ho Chi Minh City.

Keywords: Urban expansion, multi-temporal Landsat imagery, Ho Chi Minh city.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
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SUSTAINABLE DEVELOPMENT

Nghién ctu tng dung SfM xa@y dung mo hinh 3D tu dir li¢u
anh chup UAV

Pham Vin Hiép'*, BUi Ngoc Quy*, Duong Anh Quan®, Nguyén Hoang Anh%, Nguyén Danh Duc?, Lé Thi
Ngal, Tran Trung Kién2, Hoang Xuan T3, Nguyén Dai Bong?, Nguyén Bic Hung®, Nguyén Vin Manh®
! Truong Pai hoc Mé - Pja chdt, Viét Nam
2 Cyc tac chién, B¢ tong tham maeu, Viét Nam
3.Cong ty Co phan tw vin do dac dia chinh, Viét Nam
4 Cuc Po dac - Ban do va théng tin dia 1y Viét Nam, Viét Nam
5 Trung tm Khdao sat quy hoach xay dung, Vién Quy hoach D6 thi va Nong thdn quéc gia, Viét Nam
6 S6 Tai nguyén va Méi trieong tinh Thai Binh, Viét Nam

TOM TAT

Ky thuat SfM (Structure from Motion) &p dung cho cac tim anh khéng sip xép 1a mot ky thuat da dwoc
phét trién manh mé trong nhung ndm gan day. Cac (ng dung chinh cia SfM phai ké dén dau tién 1a ddi voi
viéc xay dyng cac mo hinh kién triic, vat the, hinh khi.... Vi sy phét trién cua cong nghé thu nhan hinh
anh va cac phuong phap xir ly tién tién, SfM khong chi hd tro viéc tai tao cau trdc 3 chiéu cua cac kién trdc,
vat thé ma con duoc tng dung trong cac khao sat & quy mo 6n trén bé mit trai dt nhu khao sat dia cht,
dia mao, dia hinh... tng dung trong nhiéu nganh khoa hoc trong d6 ¢6 khoa hoc tréi dat. Hién nay, su phat
trién manh cua céc thiét bi bay chup khong nguoi lai (UAV) da tao ra ngudn dir liéu chup anh bé mat dia
hinh & ty I¢ 16n kha da dang va dé dang thu nhan dugc & moi dang dia hinh khéac nhau. Cac dir liéu anh nay
c6 thé dugc xtr ly bang ki thuat SfM dé tao ra hé thong ddam may diém va mo hinh dia hinh. Dé tan dung
dugc wu thé cua dir liéu anh UAV, viéc nghién cau ung dung SfM vao xur ly va tao m6 hinh dia hinh 3D tir
dir liéu anh UAV cang tré 1én c6 tinh cap thiét. Bai béo giai thiéu két qua nghién ctru tng dung SfM trong
xay dung mo hinh dia hinh 3D tur dir liéu anh chup UAV trén co sé phan mém Visual SfM.

Tur khéa: My bay khong nguoi lai - UAV, M6 hinh 3D, Structure from Motion - SfM.

1. D3t vin dé

Céc ung dung chinh cua SfM phai ké dén dau tién 1a ddi vai viéc xay dyng cac md hinh kién tric tir cac
anh chup khéng sip xép. Ung dung nay la nén tang dau tién cho cac tng dung SfM sau nay. Tir nam 1979,
(S. Ullman, 1979) dé dua ra nhimg co so khoa hoc dau tién cho SfM. Trong d6 néu rd, ciu trdc 3 chiéu c6
thé duogc xac dinh tir cac anh chup 2 chiéu ma khéng can cac théng tin cua chiéu thir 3. Ngay nay véi su
phét trién cua cong nghé may tinh, viéc tinh ton céc cau tric cd thé Ién t6i hang tram triéu anh hd trg dac
lyrc cho cac cong tac tai tao cAu tric ciia cac vat thé va dia hinh. Mot trong nhirng vi du gan day 1a tng dung
SfM két hop véi do Laser mat dét tai tao lai mo hinh kién tric d6 chi tiét va chinh xac cao dwoc su dung
trong viéc phuc hdi lai nha tho Dirc Ba Paris sau tai nan ngay 15/04/2019.

SfM khong chi hd tro viéc tai tao cau tric 3 chiéu cua cac kién tric, vat thé ma con dwoc tng dung trong
cac khao sat & quy md Ion trén bé mat trai dt nhu khao sat dia chit, dia mao, dia hinh... tng dung trong
nhiéu nganh khoa hoc trong d6 c6 khoa hoc trai dat. Nhitng budc di dau tién dwoc khoi ddu bang cac buc
anh dugc chup tir cAc camera gan trén cac bong Hellium dé dung trong khao sat dia chét va khao ¢ (R.
Hartley, 2001). Mic du vay, viéc khao sat nay chi c6 thé hoan thanh & quy mé nhé do han ché vé thiét bj.
Tir ndm 2006, cac thiét bi bay khong ngudi lai (UAV) thuong mai lan luot dugc phé bién va sir dung SfM
tir UAV dé c6 budc phét trién rt nhanh.

SfM duoc &p dung cho cac buc anh chuyp tir thiét bi bay khong nguoi 1ai - Unmanned Aerial Vehicle
(UAV) ngay cang phéd bién. Cac thiét bi bay khong nguoi l4i c6 gia thanh ngay cang ré, chit luong hinh
anh ngdy cang cao, va dén nay, mot sb loai thiét bi UAV da c6 thé dwoc (ng dung dé thay thé mot phan

*Tac gia lién h¢
Email: phamvanhiep@humg.edu.vn
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cdng tac bay chup anh phuc vu cho thanh Iap ban d6, diéu tra, hién chinh va céc cong tac c6 lién quan.
Chinh vi thé trong pham vi cia chuyén dé nay chung t6i s& tap trung vao nghién ciru co s khoa hoc cua
phuong phap tai tao hinh anh dya vao anh chup cua cac vat chuyén dong (Structure from Motion) trong
viéc do anh chup tir thiét bi bay khong nguoi lai.

2. Phwong phap SfM va dir liéu xay dwng mé hinh 3D
2.1. Dir ligu nghién ciru

Khu vuc nghién ctu thuoc pham vi x3 Minh Bao, TP Yén Bai, Yén Bai (hinh 1) la khu vuc nhiéu doi
nGi. Dix lidu nghién ciru 1a khdi anh chup khu vuc nghién ctru duoc bay chup bang thiét bi bay khong nguoi
lai (UAV) Phamtom 4 véi may chup anh gém 175 tim anh.
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Hinh 1. Khu vuc nghién cizu: xa Minh Bao, TP Yén Bai, Yén Bai
2.2. Phwong phap SfM
Nguyén tdic cia SfM

S. Ullman da dua ra nén tang dau tién cua SfM. Theo d6, SfM dugc xac dinh bang tinh toan vi tri 3D
bang cac hinh anh 2D.

Hinh Cgp hinh tru miéu t¢ SfM (C. Caudek and N. Rubin, 2001)
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Céc toa d6 3D dugc luu lai trong bo nhg may tinh va hinh chiéu phang cia cac diém nay dugc tinh toan
va dua 1én man hinh. Khi cac hinh try nay xoay, cac toa d6 va hinh chiéu duoc tinh toan lai dé dua I&8n mat
phang. Nhu vay, mdi hinh anh trén man hinh s& cho ra mot tap diém gidng nhu ngau nhién xuét hién. Tuy
nhién, khi géc chiéu thay doi, cac ddi twong dich chuyén qua man hinh sé tao thanh 2 hinh try trong d6 hinh
dang va kich thudc ¢ thé duogc xac dinh. Tir day, cac cau trdc tir chuyén dong (SFM) c6 thé dugc tinh toan.

def Ia sy gia tri phan b cua mot lwong vo hudng. Lugng vo hudng nay duge xac dinh bang su bién doi
clia trudng Van tac tai vi tri diém co thé duoc tinh bang mot tap hop 3 diém trén mot cap truong nhin,

Phan nhom trong SfM duya trén sy phan bé cua def

Cho mét truong van toc 2 chidu V(x,y)={Vx(x.y);Vy(x,y)} ma tran bién d6i I duoc dinh nghia nhu sau:

v, vy
dx a
ov, v, )
dx ay
I ¢6 thé duoc bién ddi thanh tong cia 4 ma tran hang sb theo trong sé bai bién hé s vo hudng.
r= % k=1 CcMc (2)

Vi
vy 9V, 1 0
C1=Cdiv=§+a—; y My = My, = 0 1]
vy,  avy 0 -1
C2=Ccurl=a_;+ﬁ vM2=Mcurl=[1 0]
vy | 9V, 1 0
C3 = Cdef1 = a_;-l_a_;, ) M3 = Cdefl = [0 _1]
vy AV, 0 1
Co = Chep, =5+ a_; v My = Caep, = [1 0]
Theo @6

def = ’Céefl + Cdzefz
Va qua mét s bién dbi, ta co

1 V,_V\2  (V,_Vy\? V, =WV, =V
def = — ( 1 0) +( 2 0) _2| 1 Az ol cos(e —o¢y)
|sin o] P1 P2 P1 P2

Du6i day 1a phan bé cua def.

02 02

=
@
T
o
o
T

Proportion (def)

Proportion (def)

o
=1
a
e
o
&
T

0.021 0.147 0.273 0.400 0.021 0.147 0273 0.400

def (rad/s) def (rad/s)
Hinh 3. Phan bé cua def véi 150 diém dwoc xoay (C. Caudek and N. Rubin, 2001)
Kj7 thugt tim kiém cgp anh song triing
Budc dau tién caa SFM 1a viéc tim kiém cac khu vuc tring nhau trén cac tam anh I= {Ii| i=1...NI} va

xac dinh cac phép chiéu hinh trong cac cap anh. Pau ra ciia qua trinh nay 1a mot tap hop cac cap anh song
trang va phép chiéu hinh cho méi diém.

Phan tach cac doi tirong

Tai mdi anh li, SfM phat hién mot tap Fi = {(xj,f)[i=1...NFj } cta cac doi twong tai mdi vi tri xj thuoc
R biéu dién boi tap fj. Cac ddi twong nay s& co dac tinh hinh hoc va do xam thich hop dé SfM c6 thé tim
kiém trong cac hinh anh. SITF (D. G. Lowe, 2004) va cac bién thé cua n6 (T. Tuytelaars and K.

Mikolajczyk, 2007) ciing nhu cac phuong thiic moi (M. Brown, G. Hua, and S. Winder, 2010) dugc su
dung khac 1a tiéu chuan dé phan tach cac dbi tuong.
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Hinh 4. Tim kiém cdc diém tring nhau trén cac buc anh.

e Bh oS LmE Xesmn awas

Hinh 5. Phdn tach cdc déi twong
Keét hop cde doi twong

SfM s& tién hanh tim kiém va két hop cac d6i trong dua trén cac diém Fi trong cac tim anh. SfM sé& tim
kiém trén toan bo khu viyc anh triing nhau bang cach tim kiém cac ddi twong c6 ciu trac va do sang tuong
tu cho mdi tdm anh. Cong tac nay sé& cuc ky phirc tap trong viéc tinh todn va sé rat kho c6 thé thyc hién ddi
véi cc tap hop anh 16n. Bé thuc hién duoc cong viéc nay di vai tap hop anh I6n, cac nha khoa hoc di dua
ra mot s6 giai thuat dé tang cuong hiéu suat két hop cac déi tugng trén anh. Dau ra cia qué trinh két hop
dbi twong nay la mot tap hop cac diém anh c6 kha nang trung nhau C va cac déi tugng trung nhau M.

V£ VisualSFM - [Sparse Reconstruction] - (0] - ()
File SfM View Tools Help
B | ofod | B O | o0 oo i 0| B3+ WiE[@0 [ 30 80 o BA SR M| W oo Y

Vork thread terminated!

Hinh 6. Két hop cdc doi tiong diea trén cdc diém Fi trong c&c tam anh
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Hiéu chinh hinh hoc

Budc thir 3 trong k¥ thuat tim kiém diém anh song trang 1a hiéu chinh cac cap anh tring nhau C. SfM
s& hiéu chinh hinh hoc cac diém anh trong cac cip anh triing nhau bang cac phép chiéu hinh. Phu thugc va
tinh chat khong gian cua ting cip anh, cac hiéu chinh nay s& thé hién méi lién hé hinh hoc gitra chiing. Cac
phép chiéu hinh déng nhat dwoc dung dé miéu ta sy bién ddi xoay hoic dich chuyén thuan ty. Cac phép
chiéu da cuc dugc dung cho céc bién doi phic tap thdng qua cac ma tran chuan hoa va da tiéu cu. Khi céc
bién d6i nay dugc xay dung diy du cho cac dbi tugng trén anh, cac d6i tuong nay dugc coi la da hiéu chinh
hinh hoc. Tuy nhién, viéc xac dinh cac phép chiéu nay ddi véi anh thuong c6 rat nhiéu cac nhiéu, do vay,
céc chuong trinh SfM sé& phai sir dung dén mot sb thuat toan nhu RANSAC hoic GRIC hoic QDEGSAC
dé xir ly loai bo cac nhidu. Sau khi da chay hiéu chinh hinh hoc, SfM cung cip mét d6 thi canh (scene
graph) véi anh 1a cac diém va cac cap anh dugc coi nhu cac canh.

Trong s cac thuat toan trén RANSAC duoc wng dung nhiéu nhat. RANSAC duoc wng dung dé wdc tinh
quan hé T véi n tham sé trén dit liéu {p}. Theo d6, n6 s& chia {p} thanh ca gia tri trong va ngoai. N6 sé lya
chon mot tap m cac d6i twong tir {p} va tinh toan mot tng vién quan hé Tc tir tap ngau nhién nay. S luong
nho nhat m = (n/r) cua cac ddi twong dung dé tinh toan quan hé phu thudc vao sé lugng cac han ché r dugc
cung cap bai mdi dbi twong va sb lwong n cac tham sé caa quan hé T.

Pé tang toc do tinh toan, RANSAC thudng sir dung woc tinh tuyén tinh cho quan hé T. Bdi véi mot woc
tinh tuyén tinh, chdng ta c6 mot ham noi tai tuyén tinh fin nhu sau:

fin@t,w) = [|A,t|| véiw € {p}

trong d6, vector don vi t biéu dién cho quan hé T va Aw l1a ma tran chia cac dir liéu tir tap w. Ma tran
Aw ¢4 r hang doc 1ap boi mdi tap w chira r cac gidi han hang sé doc 1ap. Mot dbi tugng nam trong ¢ quan
hé 1a mot diém dit lieu w véi fin (t,w)< ct. N6i chung, mot hé théng cac ham sb tuyén tinh duge xac dinh
tir cac ham noi fin va dix liéu {p}:
A,t =0v6iw € {p}
——
A
trong d6 ma tran A thudc R cua tat ca cac ma tran Aw thudc R xéac dinh bai w thudc {p}. Tir d6, cac
hang cua ma tran dix liéu A chta céac kiém tuyén tinh bai cac ham tuyén tinh fi,. Quan hé t 1a xac dinh nhu
mot tap N cia ma tran dit liéu A. Theo do, ma tran dit liéu s& c6 mot muc rA cua mdi n dé thu nhan mot
giai thuat. Nhu vay, chiéu rn caa khdng gian tréng s& c6 it nhit mot A. Déi véi cac dit liéu khong cé nhidu,
mtc rA dugc giam xudng rd <n 12 mot s nho hon cac han ché doc 1ap dwoc cung cap bai dir liu va tap
quan hé Tc tré nén khong chic chian. Theo d6, quan hé Tc Ia thanh vién caa mot khong gian con N véi m
chiéu c6 thé dugc biéu dién bang ma tran N thuoc R.
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Hinh 7. Hiéu chinh hinh hoc cac tam dnh

Sau khi tinh toan Tc, RANSAC &p dung n6 cho toan b di lieu {p} va phan nhom béi | ngudng trong
{mc} va ngoal {outc} Viéc lay mau ngau nhién dugc 13p lai cho den khi day du sb lugng mau dé danh gia.
S6 lwong mau yéu cau S duge Xac dinh phu hop borl &p dung phan s6 €= (|{inc}|/|{p}|) va xac xuat ». Nhin
chung RANSAC s¢ ding lay mau khi s6 lugng mau S duoc xac dinh nhu sau:
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B log(1 —n)
" log(1—em)

Trong d6 Sm 14 s6 lwong cac ddi twong trong lay mau. Sau khi co dwoc Tc tét nhat, Tc nay dugc xac
dinh 1a TRANSAC phu hop nhat véi dir liéu.

3. Thuc nghiém x&y duwng mo hinh 3D twr anh UAV
3.1. Quy trinh x# ly anh UAV tir phan mém SfM (hinh 8)

| Cong tac chuan bi |

v v

Lam diu méc va do khéng ché anh ngoai nghiép Thiét ké tuyén bay
| Bay chup anh |
v

| Xir ly anh trén phan mém SfM |<7

Khoéng dat

Tao céc san pham
v v v ‘
Tao dém may diém | | LapDSM | | Lap binh 46 anh
v v
| Tao DEM |
v
M6 hinh 3D |

Hinh 8. Quy trinh xay dung mo hinh 3D trén phan mém SfM
3.2. Céc sdn pham xa ly anh UAV tir phan mém SfM

Trén co sé nghién ctiru co so ly thuyét va ban chit cua SfM chung t6i da tién hanh bay chup va thyc
nghiém xay dung md hinh 3D tir dir liéu anh UAV cho khu vyc Xa Minh Bao, Thanh phé Yén Bai. Két
qua cua thuc nghiém mé hinh 3D tir anh UAV bao gém céc san pham:

3.2.1 Pam mdy diém co s - Spare Point cloud

Hinh 9. Pdm mdy diém co so
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DPam may diém - point cloud Ia san phim chinh caa qua trinh xir Iy anh UAV bing thuat toan SFM (hinh
9). San pham nay la mot tap hop cac diém c6 day du toa d6 X, y, z. Tap hgp cac diém nay la khung co sé
cho céc thuat toan xu ly tiép theo nhu tang day méat d6 dam may diém hozc tao mé hinh DSM, DEM.

3.2.2. Pam may diém dwoc ting day va mé hinh 3D cua bé mat dia hinh:

DPam may diém ban déu duoc ting day boi thuat toan ting day cho ra mét point cloud c6 chét lwong cao
hon, d6 phu tot i

Hinh 10. Bam may diém dwoc tang day (a) va mé hinh sé bé mat (b)
Trén co so két qua xay dung DSM, tién hanh chdng gop vai binh d6 anh ta s& thu dwoc mé hinh 3D cua
khu vuc thuc nghiém (hinh 11)

8 516056.531250 [
2404579.750001
66.858002

(b)
Hinh 11. Thugc tinh ciia diém trong ddm mady diém ting day (a) va M6 hinh 3D cua khu viec thye nghiém (b).
M6 hinh 3D cua khu vuc bay chup dam bao muc do chi tiét rat tét, kha ning miéu ta dia hinh, dia vat
chuan xéc, ¢ kha nang tng dung trong mé phong bé mit dia hinh va xay dung ban d6 dia hinh cho khu
vuc thuc nghiém.

39



4, Két luan

Trén co s& cac nghién ctu ly thuyét va thuc nghiém, nhém tac gia da xay dung dugc mé hinh 3D thyc
nghiém cho khu virc x4 Minh Bao, thanh phé Yén Béi. Két qua mé hinh cho thay viéc tng dung thuat toan
SfM trong viéc xtr Iy anh chup tir UAV dé xay dung mo hinh 3D Ia hoan toan kha thi. Viéc xay dung mo
hinh 3D bé mat cho thay tiém ning to 16n trong viéc tng dung vao san xuat ban d6 voi do chinh xéc cao,
ung dung trong xay dung, quy hoach va trong quan sy, Bac biét Ia trong cdng tdc md phong dia hinh phuc
vu cac muc dich An Ninh - Quéc phong, quy hoach,...

Loi cam on
Dé hoan thién bai bao, nhom tac gia da nhan dugc sy ho trg tir Trudng Pai hoc Mo - Dia chat thong qua
dé tai nghién ciru khoa hoc cap co s, ma s6 T20-09.
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ABSTRACT
Appplication of SfM in 3D modeling from UAV images
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Structure from Motion (SfM) applied to unorganized images is a technique that has been strongly developed
in recent years. The main applications of SfM must mention firstly for the construction of architectural
models, objects, cubes,... With the development of image acquisition technology and advanced processing
methods, SfM not only supports the reconstruction of three-dimensional structures of structures and objects,
but also applies to large-scale surveys of the earth's surface such as geological, geomorphological and
topographic surveys and other fields of earth science. Currently, the strong development of drones (UAVS)
has created a large variety of terrain surface photography data which are easily obtained in all other terrain
types. These image data can be processed by SfM technology to create point cloud systems and topographic
models. To take advantage of UAV image data, the study of SfM application in processing and creating 3D
terrain models from UAV image data is even more urgent. The article introduces research of applying SfM
in building 3D terrain model from UAV image data by Visual SfM sortware.

Keywords: Unmanned Aerial Vehicle - UAV, 3D model, Structure from Motion-SfM.
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Nghién ctu tinh trang han ndng nghiép dwa trén chi s6 han tir anh
vien tham Landsat 8 trén nén tang Google Earth Engine
Pham Thi Thanh Hoat,*, Vii Ngoc Quang?

! Truong Pai hoc Mé - Pia chat, Viét Nam
2 Truomg Dai hoc Cong nghé Giao théng van tdi, Viét Nam

TOM TAT

Nghién ctu trinh bay két qua ban dau khi sir dung cac chi s6 nhu chi s6 thyc vat NDVI (Normalized
Difference Vegetation Index), chi So nhiét d6 bé mat LST (Land Surface Temperature) dwoc tinh toan tur
dir liéu anh vién tham Landsat 8 va nén tang dién todn ddm may Google Earth Englne tir 6 tinh chi s6 han
han VHI (Vegetation Health Index - chi s6 sirc khoe thyc vat) nham danh gia tinh trang han nong nghi¢p
xay ratai huyén Tay Hoa, tinh Pha Yén, Viét Nam. Két qua nghién ctu chira rang nhitng vung xay ra han
hén tuong Gng voi vung cd nhigt do bé mat LST tang cao va glam gla tri NDVI. Bong thoi, dua trén thang
phan loai mirc d6 han theo chi s6 VHI, nghién ctru d chi ra rang cac xa trong huyén déu bi anh huong boi
han han, trong d6 noi ¢6 dién tich han Iorn thudc xa Son Thanh Pong, Son Thanh Tay, Hoa My Pong, Hoa
Binh 1, Hoa Binh 2, Hoa Phong trong cé&c thang mua kho nam 2019.

Tir khoa: Han han; Tay Hoa;Landsat 8; Chi sb han, Google Earth Engine

1. D3t van dé

Han han dwoc dinh nghia 1a mot hién twong khi hau dinh ky trén dit lién dic trung boi tham hut nuée
trong khoang thoi gian tir vai thang dén nhiéu nam. Theo (Wilhite va Glantz, 1985), han han duoc chia
thanh bdn loai & han han khi twong, han hén thuy vén, han han nﬁng nghiép va han han kinh té xa hoi.
Trong do, han nong nghlep xay ra khi d6 4m cua dat ddi voi cay trong da giam xudng mirc d6 anh huong
xau dén nang suat cdy trong va loi nhuan caa nganh ndng nghiép (Mannocchi, 2004). Bay la mot qua trinh
khi hau dinh ky xay ra voi cac dic diém khong gian va thoi gian bat thuong trén mot khu vuc rong lon va
trong khoang thoi gian kéo dai.

O Viét Nam, han han dwoc xem la mot trong nhitng hién tuong thién tai gay thiét hai 16n dén méi truong,
kinh té - x& hoi, cuoc séng cua con ngudi va tac dong xau dén cac linh vuc ndng nghiép. Trong nhimg nam
gan day, tinh trang han han & Viét Nam xuit hién vai tan suét va thoi gian kéo dai ting 1én, muc d6 han
khéc nghiét hon, pham vi han ciing mé rong hon (Bo Nong nghiép va Phat trién ndng thén, 2014; Tong Cuc
Khi tugng Thay van, 2019). Do d6 viéc danh gia tinh trang han hén va du bao cling nhu dwa ra cac giai
phap khic phuc 13 vin dé hét sirc quan trong va duoc nhiéu B, Ban, Nganh va céc nha khoa hoc quan tam.
Vi vay, nhiéu phuong phap da dugc dua ra dé nghién ctru vé linh vuc nay. Trong d6, chi s6 han han 1a bién
phap dinh luong dic trung mirc do han han bang cach ddng héa dir liéu tir mot hozc nhiéu bién sb nhu lwong
mua va lugng bdc hoi thanh mot gia tri han duy nhét. Tuy nhién, dit liéu khi twong nhu nhiét do, lwong
mua, d6 4m dé tinh toan céc chi sé han nay khong phai lic nao ciing c¢6 sin do su han ché vé sé lugng ciing
nhu sy phan bé khong ddng déu cua cac tram quan tric. Mt khac, phuong phéap dugc danh gia mang tinh
hiéu qua hon duoc dwa ra trong giam sat han han 1a st dung di liéu vidn tham - ngudn cung cip thong tin
vé bé mat Trai dit & cac kénh phd khac nhau va c6 d6 phu tram I6n, tinh cap nhat cao. Véi phuong phap
nay, cac nha khoa hoc di tan dung wu thé cua dir liéu vién tham, dac biét 1a nhitng dit liéu anh dwoc cung
cp mién phi trén Internet, dé theo dai hién twong han hén trong nhitng nim qua. Tir ngudn dir liéu nay,
nhiéu chi s6 han dugc dé xuét va da thir nghiém thanh cong. C6 thé ké dén 1a cac nghién ctru st dung anh
nhiét MODIS, NOAA/AVHRR (Huynh Thi Thu Huong va nnk, 2012) hoac dir liéu Landsat (Trinh L& Hung
va Pao Khanh Hoai, 2015) trong theo dbi nhiét do bé mat va tinh hinh khdé han véi chi s6 TVDI
(Temperature - Vegetation Dryness Index) duoc tinh todn dya trén su tuong quan cua hai chi sé 1a NDVI

*Tac gia lién h¢
Email: phamthithanhhoa@humg.edu.vn
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(Normalized Difference Vegetation Index - Chi s6 thuc vat) va LST (Land Surface Temperature - Nhiét o
bé mat). NDVI cho phép xéc dinh trang thai thuc vat (d6 che pha va sic khoe thyc vat) (L& Thi Thu Hién,
2013), cling vai nhiét do bé mit dat LST - duoc tinh toén tir cac dai hong ngoai nhiét TIR (thermal infrared),
cung cap mot thude do truc tiép vé nhiét do bé mat va wéce tinh gian tiép vé dé am (Tran Hung, 2007, Trinh
Lé Hung, 2014). Nhu vay, vé co ban, véi cac nghién ctru da thyc hién, cac chi s6 han duoc tinh duya trén
hai chi s6 1a LST va NDVI. Trong d6, VHI (Vegetation Health Index) da chirng minh kha nang 16n hon va
su phU hop tét hon trong viéc theo ddi han han (Bento va nnk, 2018) duya trén mdi twong quan giira hai chi
s6 trén trong danh gia han ndng nghiép. Tuy nhién, cac nghién ctru trong nuéc Van chi tap trung vao viéc
sir dung cac dix liéu anh ¢6 sin trong viéc tinh toan cac chi sé han véi cac phan mém xu 1y anh duoc cai dat
trén may vi tinh (laptop) nhu Envi, ERDAS IMAGINE, ArcGIS hoac phan mém lap trinh va phai tai dir
liéu anh vién tham vé may tinh, gay bat tién trong viéc luu trir nhiing di liéu anh véi dung lugng Ién.

Khi Google Earth Engine (GEE) xuét hién d4 hd tro cho cac nha khoa hoc trong nudc giam sat va quan
1y tai nguyén moi trudng, voi nhitng wu diém vé luu trir dir liéu anh va cac thao tac xu ly bang lap trinh
ngdn ngir JavaScript. Tuy nhién & Viét Nam, viéc ung dung GEE van con kha mai mé. Nhiing wng dung
dugc khai thac ban dau trén nén tang GEE trong nudc c6 thé ké tai 1a nghién ctu bién dong ring (Nguyén
Trong Nhan va Vii Xuan Cuong, 2018), bién dong duong bd song (Vi Hitu Long va nnk, 2019), giam sat
1d Iut (Vi Hiru Long va nnk, 2018; V& Qudc Tuan va nnk, 2018). Tuy nhién, dé danh gia han han, hién
chua c6 nghién ciru nao trong nudc cy thé héa viéc sir dung ngdn ngir 1ap trinh JavaScript sn c6 trén nén
tang GEE. Do d6 day 1a mét huéng méi trong nghién ctru han han hién nay & trong nudc.

Trén co so d6, nghién ciru trinh bay két qua ban dau khi sir dung céc chi s6 nhu chi sb thuc vat NDVI
(Normalized Difference Vegetation Index), nhiét do bé mat LST (Land Surface Temperature) duoc tinh
toan tir dir liéu anh vién tham Landsat 8 va nén tang dién toan dam méay Google Earth Engine, tir d6 tinh
chi s6 han VHI (Vegetation Health Index - chi s6 sic khoe thyc vat) nham danh gia tinh trang han ndng
nghiép xay ra tai huyén Tay Hoa, tinh Pha Yén, Viét Nam trong cac thang mua kho nam 2019.

2. Co s ly thuyét va phwong phép nghién ciru

2.1. Gigi thigu khu vac nghién ciu
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Hinh 1. Khu vic nghién cuu.

Khu vuc nghién cau tai huyén Tay Hoa, nam phia Ty Nam cta Tinh Phl Yén, c6 toa d¢: 12°45°07”
dén 12°45°15” vi d6 Bic, 109°15°13” dén 109°15°29” kinh d6 Pong. Khi hau khu vyc phan chia thanh 2
muia rd rét: mia mua tir thang 9 dén thang 12 va moa nang tir thang 1 dén thang 8. Tay Hoa Ia huyén thuan
ndng, chuyén trong lda va cac cay ndng nghiép nhung thuong xuyén xay ra han han do su phan bé luong
mua khong déu, nhiét do cao va thiéu nuéc sinh hoat, dac biét trong cac thang mua khd, khién cho cay
trong khong thé phat trién. (Vietnam)

Nhimg nim gan day, thoi tiét ngay cang dién bién kho luong va khong theo quy luat, khién tinh hinh
han han ¢ huyén Tay Hoa ciing tré nén phuc tap. Dac biét, theo S Nong nghiép va Phat trién nong thon
tinh Phd Yén, mua kh6 nam 2019 1a dgt han han nghiém trong dugc ghi nhan. Han han nghiém trong kéo
dai va thoi tiét ning nong khac nghiét da lam kho hang trim ha hoa mau va ring. O xa Hoa Thinh, vao vu
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thu dong, san xuét 867 ha Ia, thiéu khoang 730 ha nuéc twéi. Khong chi vy, x& nay con c6 1220 / 3890
ho thiéu nuéc, chiém gan 90% s6 ho gia dinh thiéu nude toan huyén. Nhitng xi khéc ciing khong thé canh
tac ndng nghiép do khan hiém nudc (Bao Nong nghiép Viét Nam dién tir, 2019).

2.2. Gigi thigu Google Earth Engine (GEE) va di liéu d@nh si# dung
Google Earth Engine

Google Earth Engine (GEE) 12 mot nén tang dién toan dam may duoc thiét ké dé luu trir va xu ly bo dir
licu khong 16 anh vién tham (6 quy mé petabyte) dé phan tich va dwa ra quyét dinh cudi cung (Kumar,
2019). GEE lam viéc thong qua Giao Dién Truc tuyén cua Ung dung JavaScript (API) dugc goi la Code
Editor. Trén giao dién nay, ngudi ding c6 thé viét va chay cac tap Iénh/script dé chia sé va lap lai cac quy
trinh phén tich ciing nhu xt ly dit liéu khéng gian dia ly.

Diz liéu anh sir dung

V& tinh Landsat 8 dugc phong thanh cong Ién quy dao vao dau nam 2013 da cung cap ngudn dir lidu anh
phong pht phuc vu nhiéu myc dich nghién ctu. Dir liéu Landsat ¢6 sin trong Google Earth Engine ¢ cac
mirc do cap 1,2: anh thd, anh hiéu chinh & dinh khi quyén TOA (top of atmosphere), anh phan xa bé mat
SR (surface reflectance).

Nghién cau thuc hién véi dir liéu anh Landsat 8 trén nén tang Google Earth Engine phu trum khu vuc
huyén Tay Hoa - Pha Yén trong mua kho nam 2019 (thyc hién tir thang 4 dén thang 7). M4 anh Landsat 8
trong nghién ctru nay c6 tén “LANDSAT/LC08/C01/T1_TOA”, tirc la anh da dugc hiéu chinh phan xa tai
dinh khi quyén (Chander va nnk, 2009). T4p dir liéu anh caa khu vuc nghién ciru duoc thé hién trong hinh
2, v&i td hop mau phan tich thuc vat (néng nghiép).

N8

Tx. Gia Nghia N
it Tp. DA L3 Tp. Cam Ranh
Phudc P Doa : 9
ong  QL20]

wvwrey

Hinh Tdp dir liéu anh khu viec nghién ciu. (Anh t6 hop mau R-G-B 1& B6-B5-B4 fieong img véi kénh 6,
kénh 5, kénh 4 cua Landsat 8).

2.3. Phwong phap nghién curu

Nghién ciru st dung cAc thuat toan trén Google Earth Engine dé tinh chi sé thuc vat NDVI (Normalized
Difference Vegetation Index), nhiét do bé mat LST (Land Surface Temperature), chi s6 stic khoe thyc vat
VHI (Vegetation Health Index), nham danh gia tinh trang han néng nghiép xay ra tai huyén Tay Hoa, tinh
Phi Yén, Viét Nam. Trong do, chi s6 NDVI tinh dua trén kénh do (kénh 4) va kénh can hong ngoai NIR
(kénh 5), chi s LST dua trén kénh nhiét ciia Landsat 8, cac kénh nay déu dugc dua vé do phan giai 30m
trén Google Earth Engine. Déi véi anh Landsat 8 ¢ 2 kénh pho cung cap thong tin xac dinh nhiét do la
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kénh 10 va kénh 11, tuy nhién sau ngay 6 thang 1 nim 2014, theo cac khuyén nghi cia USGS (United
States Geological Survey) khong sir dung kénh 11 do hiéu chinh khong dam bao, vi vay chi c¢6 kénh 10
duoc dua vao thuét toan (thdng tin trén trang web https://www.usgs.gov/)

So dd quy trinh cdng nghé dugc thé hién trong Hinh 3.

Google Earth Engine Nhap dir liéu Landsat 8 OLI/TIR
Nhép dir liéu ving Loc anh theo thoi gian va khu vgc nghién ctu
nghién ctiru Loc may trén anh

Cit anh theo khu vuc nghién ctru

/\

Kénh d6 (RED - kénh4) va kénh i o
can hdng ngoai (NIR - kénh 5) Kénh nhi¢t (kénh 10)
Chi s6 thuc vat NDVI Nhiét do bé mit LST
Chi sb han VHI

(Vegetation Health Index)

Anh phan ving han han

Hinh 3. So do quy trinh thec hién

V6i so db trén, cac chi sb duoc tinh toan vai cac cong thirc nhu sau:

- Tinh NDVI (Normalized difference vegetation index) - chi sé khéc biét thuc vat, duoc xac dinh dua
trén sy phan xa khac nhau cua thuc vat thé hién giira kénh do (Red) va kénh phd can hdng ngoai
NIR (near infrared).

Cong thic tinh chi s thuc vat NDVI véi anh Landsat 8:

NDVI = NIR-RED — K(:enhS—K(:enh4— (1)
. NIR+RED  Kénh5+Kénh4 .

Gid tri nay nam trong khoang [-1;1] thé hién duoc tinh trang sic khoe caa thuc vat cling nhu cung cap
thdng tin vé mat do che phu, tinh trang sinh truong.... Néu NDVI cang lon dbi véi nhimg ving c¢6 d¢ che
phu thuc vt cao va day, ngugc lai NDVI cang nho thi mirc d6 che phu thuc vat cang thua thot.

- Tinh nhiét @6 bé mit: duoc xac dinh theo cong thic:

_ ):

Trong do:

LST - nhiét d6 bé mat (Land Surface Temperature); Tg - gié tri nhiét do birc xa hay nhiét d6 sang. Nhiét
d6 do sang TOA (Top of Atmosphere Brightness Temperature) cho cac kénh hng ngoai nhiét (TIR) cua
Landsat dugc cung cap bai Co quan Khao sat Dia chat Hoa Ky (USGS) va hoan toan ¢ sin dé sir dung
trong GEE cho Landsat 8.; A- gié tri bugc song trung tdm cua dai séng hong ngoai nhiét; D4i voi anh
Landsat 8, kénh nhiét (kénh 10) lay gia tri budc song la 10,8 um; p = 14380. Gia tri p=h*c/s vai h 1a hiang

44



sb Plank (6,626*1034Js), s Ia hing s Boltzmann (1,38*10-% 1): ¢ 1a van téc anh sang (3*108 m/s); LSE -
d6 phat xa bé mit, duoc tinh toén dua vao hop phan thuc vat By (proportion of vegetation) theo cdng thurc
(3) (Sobrino va nnk, 2004), phtt hop véi anh Landsat 8, véi gié tri 0,004 1a do léch chuén caa 49 quang phd
dét,va 0,986 duoc xem la muc trung binh caa d6 phét xa dit (0,97) va do phét xa thuc vat (0,99).

LSE=0,004Pv+0,986  (3) Vi Pys(—VIZNDVIT 2 )
, ., NDVImax—-NDVImin
- Tinh chi s6 han VHI (Vegetation Health Index - chi s6 suc khoe thuc vét)
VHI =ax VCI + (1-3)TCI (5)
Trong d6

VCI la chi s6 diéu kién thuc vat (Vegetation Condition Index) duoc tinh theo cong thic:

NDVI- NDVImin (6)
NDVImax— NDVImin

TCl la chi s6 diéu kién nhiét do (Temperature Condition Index) , dugc tinh theo cong thirc:

VCI= 100 x

TCI = 100 x LSTmax—LST‘ (7)
LSTmax—LSTmin

Véi NDVI max, NDVI min 1a gié tri toi da va tdi thiéu caa NDVI; LST max, LST min la gié tri toi da
va téi thiéu cia LST.

a 1a hé s cho thay sy khéc biét vé trong sé gitra VCI va TCI. Trong trudng hop khong xac dinh duoc
cac diéu kién moi truong, lay a=0,5.

- Két qua han han: mirc do han c6 thé duoc phan loai tir han khac nghiét dén khong bi han han theo cac
gia tri VHI (xem Bang 1)

Bang 1: Phan logi mizc dé nghiém trong cua han han theo gia tr; VHI (Kogan, 1995)

TT Gia Tri VHI Mirc d6 han han
1 0-10 Han han khic nghiét
2 10-20 Han han nghiém trong
3 20-30 Han han vira
4 30-40 Han han nhe
5 >40 Khong han han

3. Két qua va thao luan
Hién trang han hdn trong cdc thangmauia khé nam 2019 tqi huyén Tay Hoa, Phu Yén

Nghién ctu thyc hién trong thoi gian tir thang 4 dén thang 7 nam 2019. Dt liéu khu vyc nghién ctu va
anh da cat theo ranh gidi duoc thé hién trong hinh 4. Cac cau lénh, cac ham tinh toan dwoc thuc hién trén
Code Editor cua Google Earth Engine (Hinh 5).

Ban do

Hoa Hiép Bac

Hinh 4. Dz liéu vector va anh Landsat 8 cat theo khu vuc huyén Tay Hoa trén GEE
Céc két qua anh s& duoc hién & muc Layer trén giao dién cia GEE; cac gia tri dugc hién thi trong muc
Console (hinh 5), trong d6 gia tri NDVI thoa mé&n nam trong khoang [-1;1], gia tri nhiét do LST khéng
mang gia tri &m hoac bat thuong. Két qua xuat ra Ia cac file anh bén myc Tasks.
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166 var VHI = (VCI.multiply(a)).subtract(TCI.multiply(a)).rename('VHI'); a 8.235331332293867 .
167 Map.addLayer(VHI,{palette: ['FFo@e0’, '@0FFo0']}, 'VHI'); LSTmin 350N
168

169 // Export the VHI image, specifying scale and region.

170 v Export.image.toDrive({ 35.10799956875229

g image: MLy ... ‘ LSTmax ET
172 description: 'VHIimage TayHoa',
173 scale: 3@,
174 })region: StudyArea » Inage (1 band) 150N
175 H o
76 I TCI 350N
177 ¥

4 »

Ban o Vétinh

VHI 5
TCl L4
VCl

LST

LSE

Layer 8

thermal

NDVI
imageStudyArea

HuyenTayHoa . > i reen)
1agre Dir liéu ban d6 ©2020 T 2UKM b = Diu khoan sir dun

VHI from TOA_TayHoa * Get Link vl Save -. Run vI Reset -I Apps E Inspector Console REEE

B T e v L ey W e L e

Map.centerObject(clip,8); * -Refresh
52

53 // Create an NDVI imsge using bands the nir and red bands (5 and 4) M VHlimage_TayHoa
54  wvar NDVI = clip.normalizedDifference(['85',784']);

55 . P LST_TayHoa

56 // Display the NDVI image - Use @ grayscale stretch for displa :

57 Map.adELagyfer(NDVI,{min:g-l, max:l,gpa{ette: ['EEFFFE, '33ggae¥]},"va1“); . B NDVimage_TayHoa
58 // Export the NOVI image, specifying scale and region. i
53 Export.image.toDrive({

60 image: MDVI,

61 description: "NDVIimage TayHoz',

62 scale: 30,

63 region: Studyfrea

64 4 »

a0

Dir ligu anh tai vé vai dung lugng vai chuc Megabyte, dugc luu trit trén Driver c4 nhan. Bao gom:

Két qua NDVI

NDVI thang 4 NDVI thang 5
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NDVI thang 6 NDVI thang 7

I Rétthép [ | Thép [ | Trung binh [ Cao
Hinh 6. Két qua NDVI tir thang 4 dén thang 7
Két qua LST
LST théng 4 LST thang 5

LST théng 6 LST thang 7

B> 2> s Bl

Hinh 7. Két qua LST tir thang 4 dén thang 7
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Gia tri hang thang caia NDVI va LST trong miia khd cho céi nhin toan dién vé pham vi cua cac gia tri va
su thay d6i cua ca NDVI va LST. Thong thuong, cac gié tri caa NDVI nam trong khoang tir-1 dén +1, gia
tri NDVI cang cao thi tham thuc vat cang khoe manh va céc gia tri thap hon dai dién cho tham thyc vat bi
suy giam va cac gia tri am dai dién cho mat nuéc, hodc noi c6 dd am cao twong ung. Gia tri nhiét do trong
khu vuyc chi yéu 1a 16n hon 20°C, dic biét trong thang 4, nhiét do bé mat chii yéu 16n hon 25°C, ghi nhén
nhiét do cao nhét trén 42°C. So sanh gitra hinh 6 va hinh 7, c¢d thé nhan thiy rang voi nhitng khu vuc c6
nhiét do cao, thyc vat co6 xu huéng giam. Nhin chung, tinh trang khé han thuong xay ra tai noi c6 gia tri
LST cao va NDVI thap. Dé thé hién tét nhat diéu kién han, ca hai chi sb can dugc két hop dé sau d6 c6 thé
hién thi theo khong gian nhu Hinh 8.

Két qua VHI
VHI thang 4 VHI thang 5
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- Han nghiém trong l:l Han vira I:I Han nhe l:l Khéng han
Hinh 8. Két qud VHI tir thang 4 dén thang 7

Chi s6 VHI déi chiéu téng thé sirc khoe cua tham thyc vat, danh gié tinh trang khé han cua tham thuc
vat do nhiét do gay ra, do d6 thich hop dé chi ra mirc d6 han hén cua ndng nghiép. Su phan b khéng gian
han trong giai doan mua kho nim 2019 duoc thé hién qua cac anh gié tri han VHI ¢ hinh 8 véi bén mirc
d6. Cung vai sy phan chia gié tri theo bang 1, nhan thiy ring han han xay ra trén toan huyén véi cac muc
d6 va dién tich khac nhau: chii yéu ¢ cac xa Son Thanh Dong, Son Thanh Tay, Hoa My Pong, Hoa Binh
1, Hoa Binh 2, Hoa Phong. Téng dién tich han chiém khoang 17-20% dién tich toan huyén, trong d6 chu
yéu la dién tich bi han vira va han nhe. Phan tich nhimng noi xay ra han déu thdy tap trung ¢ phia Bic cua
huyén Tay Hoa - noi dét sir dung chi yéu trong cay nong nghiép, tuong ng véi viing c6 nhiét do bé mat
cao tir 25-30°C (Hinh 7) va gia tri NDVI & mirc thap hoic trung binh (Hinh 6).

Nhu vay, két qua han han trong thoi gian tir thang 4 dén thang 7 nam 2019 cung cép thong tin ban dau
lam co s& quan trong trong danh gié tinh trang han tai huyén Tay Hoa, Phi Yén. Tuy nhién, can phai tinh
dén cac thong sb khi twong bd sung nhu luong mua, dé 4m... dé tir 46 dwa ra cac két luan cu thé hon vé
murc d6 han héan tai khu vuc nghién cuau.

48



4, Két luan

Trong nghién cau nay, dit liéu anh vé tinh Landsat 8 va cac thuat toan trén nén tang dién toan dam may
Google Earth Engine duoc sir dung dé tinh toan chi s6 NDVI, LST va VHI, tir 6 dua ra nhanh chéng két
qua vé hién tuong han néng nghiép & khu vuc huyén Tay Hoa, tinh Phii Yén trong giai doan thang 4 dén
thang 7 nam 2019. Nghién ciru ciing khang dinh wu diém ciia nén ting Google Earth Engine la cong cu tién
dung va nhanh chéng dé tiép can cac dir liéu vé tinh lién quan va thyc hién phan tich anh vién tham mot
cach hiéu qua, co thé loc cac két qua theo khong gian (ving nghién ctiu) va theo thoi gian, dac biét c6 thé
thay thé viéc tai luong dir liéu anh dung lugng 16n (c6 thé 18n téi vai hodc vai chuc Gigabyte) va viée xu ly
mot khdi luong 16n dix liéu trén cac phan mém chuyén nganh.

Loi cam on
Céc tac gia xin cam on Truong Pai hoc M6 - Dia chat da gui 161 moi tham dy Hoi nghi Toan qudc Khoa
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ABSTRACT

Study of agricultural drought based on drought index from Landsat 8
image on Google Earth Engine platform

Pham Thi Thanh Hoa %, Vu Ngoc Quang 2
1 Hanoi University of Mining and Geology, Vietnam
2 University of Transport Technology, Vietham

The study presents the preliminary results using indices such as the Normalized Difference Vegetation
Index (NDVI), LST (Land Surface Temperature), Vegetation Health Index (VHI) calculated from Landsat
8 image data and a cloud-based platform - Google Earth Engine to assess agricultural drought in Tay Hoa
district, Phu Yen province, Vietnam. The study results showed that the drought-affected areas corresponds
to areas with high surface temperature and low or moderate NDVI values. At the same time, based on the
VHI value, the study showed that all communes in the district are affected by drought condition, in which
Son Thanh Dong, Son Thanh Tay, Hoa My Dong, Hoa Binh 1, Hoa Binh 2, Hoa Phong had a large drought
area in the dry season months of 20109.

Keywords: Drought; Tay Hoa; Landsat 8; Drought index; Google Earth Engine.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH NG M0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung anh vién tham theo ddi trit luong ring ngap man
tai Mai Ca Mau
Nguyén Tan Lgil*, Huynh Nhyt Phi2, V& Québc Tuan?

Y Khoa Moi truong va Tai nguyén Thién nhién, Truong Bai hoc Can Tho, Viét Nam
2 Sinh vién nganh Lam sinh, Truong Dai hoc Can Tho, Viét Nam

TOM TAT

Rung ngap man glu vai tro ddc bi¢t quan trong dbi voi doi séng con ngudi, gop phan bao vé méi truong,
diéu hoa khi hau va cung Cap cac dich vu h¢ sinh théi cho con ngudi. Tuy nhién, ring ngap man dang bi
suy giam do tac dong cua x0i 1¢ by bién ciing nhu sy chuyén doi sir dung dat. Vi thé, dé phuc vu cong tac
diéu tra va kiém ké ring, thi viéc udc luong trir lugng rirng nhanh chéng va chinh xac 1a rat quan trong.
Muc tiéu caa nghién ctru nay 1a sir dung anh vé tinh Sentinel-2 dé woc tinh trix lwong ring tai Vuon Québc
gia Miii Ca Mau tir nam 2016 dén 2019. 'Nghién cau st dung phuong phép phan loai dya trén dbi twong
(Object-based approach) thong qua chi sé khac biét thuc vat (NDVI), két hop vai s6 liéu khao sat thuc dia
Ve hién trang va trir lugng rung tai khu vuc nghién ciru, da phén loai duoc 2 nhom dbi tugng ring: ring
day (NDVI = 0,7; v6i trit lugng > 100 m3); ring trung binh (0,35 <NDVI <0,7; véi trir lrgng 50-100 m3).
Két qua nghlen ctru cho thay nam 2019 ring day cé dién tich 1a 7.217,7 ha, véi trix lwong 1a 1.105.029,9
m3, con doi véi rieng trung binh c6 dién tich la 1.955,94 ha, véi trit lugng 1a 164.103,4 m3. Trong giai doan
2016 2019, trir luong rung day c6 xu huéng tang 151.806,3 m3, rung trung binh c6 xu huéng glam
-35.738,9 m3. B9 chinh xac toan cuc cia két qua phan loai dat hon 90%. Dya trén két qua nghién cuu nay,
ching t6i két luan rang dir liéu anh Sentinel-2 rat hitu ich dé wéc tinh trix lwong ring & Vuon Québc gia Miii
Ca Mau.

Tir khéa: Miii Ca Mau; Sentinel-2; trit luong riing; vién tham

1. D3t vin dé

Vuon Qubc gia Miii Ca Mau 1a mot trong hé sinh théi rimg ngap man dic trung cua rirng ven bién Viét
Nam. Gitr vai trd dac biét quan trong, khéng chi cung cap nguyén liéu nhu gd, cui, Iam san ngoai gb cho
mot s6 nganh san xuat (Vi Tan Phuong, 2012). Ma quang trong hon, 1a cac loi ich cua ring trong viéc duy
tri va bao vé méi truong, bao vé bo bién, by song, didu hoa khi hau, han ché xai ¢, han ché sy xam man,
nudéc bién dang (Duong Viét Tinh va Nguyén Trung Thanh, 2012). Bé khai thac hiéu qua cac gia tri hé sinh
thai rieng mang lai, trude hét can co dwoc nhitng nhin nhan chinh xac vé trir lugng rieng (average reserves
hoic average biomass), dé dwa ra cac chién lugc khai thac hiéu qua va bén viing. Tuy nhién, cong tac quan
1y va danh gia trir lwong rieng ngap man viing ven bién nudc ta con nhiéu han ché, da 1am suy giam dang ké
dién tich va chét lugng ring ngap man (Pinh Thanh Giang, 2016). Vi viy, dé quan ly ring va khai thac
rieng mot céch hiéu qua can phai ¢6 nhimg danh gia chinh xéc trix lugng ring. Ngay nay, véi sy phat trién
manh mé& cua khoa hoc, k¥ thuat va su ra doi cua cac anh vé tinh. Cong nghé vién tham (GIS) da hd trg con
ngudi rt nhiéu trong viéc nghién ctru nhitng thay ddi cc loai tai nguyén, dic biét 4 hién trang va trir luong
ring ngap man. Thong qua d6, con ngudi ¢6 thé tim hiéu va d& xuit cac bién phap quan ly va khai thac hiéu
qua tai nguyén rimng ma khéng can tiép xuc truc tiép (Nguyén Hai Hoa va Nguyén Van Quéc, 2017).

O thoi diém hién tai ¢6 nhidu vé tinh cung cap anh ¢6 d6 phan giai khong gian, phan giai phd, s lwong
kénh phéd va chu ky bay chup khac nhau. Tir cac anh da phd (multispectral sensors) cho t6i anh siéu phd
(hyperspectral). Cuing v&i do phén giai khdng gian cao, tir dudi 1 m cho dén vai Km, chu ky bay chup tir
hing ngay t6i hang tuan, gitp cho viéc xéac dinh trit lvgng rirng nhanh va thuan tién hon (Trinh Lé Hung,
2016). Hién nay, vai su ¢ mat cia vé tinh Sentinel-2 da mang dén su cai tién moi trong nganh vién tham,
véi @6 phén giai khong gian 1a 10 m, ¢6 chu ky lap 5 ngay va dit liéu hoan toan mién phi, gidp cho viéc tng

*Tac gia lién h¢
Email: ngtloi@ctu.edu.vn
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dung anh Sentinel-2 cho cdng tac nghién ctu thanh Iap ban do trix luong rimg dat higu qua téi wu. Nghién
cau tng dung phuong phéap phan loai dya trén dbi twong, sir dung chi s6 khac biét thuc vat dé phan loai
hién trang cac d6i tugng ring, tir d6 thong ké duoc trix lugng rung tai khu vuc nghién ciu. Cho thay viéc
g dung anh vé tinh Sentinel-2 trong d4nh gia sy thay ddi trit lwong rimg Ia that sy hiéu qua.

2. Co s ly thuyét va phwong phap nghién ciru
2.1. Phwong phdp thu th@p sé li¢u

Dir lidu anh vién tham dung dé xay dung ban db trir lugng ring trong dé tai nghién ctiu nay 1a anh vé
tinh Sentinel-2 chup khu vuc VQG Miii Ca Mau. Anh duoc cung cap bai U.S Geological Survey (USGS)
tai mién phi tai website https://glovis.usgs.gov. Thong tin vé dit liéu anh vién tham duoc trinh bay chi tiét
o Bang 1.

Dir liéu anh Sentinel-2 ¢ 13 kénh riéng I¢, trong d6 c6 4 kénh c¢6 d6 phan giai khong gian 1a 10m: Kénh
xanh luc (Blue), kénh xanh duong (Green), kénh d6 (Red), kénh can hong ngoai (NIR), ciing chinh 1a cac
kénh duogc sir dung trong nghién ciru. Bé thuc hién phan loai, anh can phai qua giai doan tién xir ly anh gém
2 budéc chinh: gop kénh anh va cit anh theo khu vuc nghién cuu.

Bdng 1: Théng tin di ligu dnh vé tinh Sentinel-2 dung trong nghién cuu

STT M3 anh Ngay chup H¢ toa do Do phan giai (m)
1 S2A_ ... A004405 T48PVQ ...| 31/12/2016 WGS 84 10
2 S2A ... T48PVQ 20171217...| 17/12/2017 WGS 84 10
3 S2A ... T48PVQ 20180215 ...| 15/02/2018 WGS 84 10
4 S2A ... T48PVQ 20190121 ...| 21/01/2019 WGS 84 10

2.2. Phwong phdp phén logi anh trén phan mém eCognition

Phan loai anh bang phuwong phap phan loai dinh hudng trén dbi twong sir dung phan mém eCognition
Developer 64, gdm 2 budc chinh 1a phan doan anh va phan loai anh:

Budc 1: Phin doan anh (Senmentation) & qué trinh chia nho hinh anh thanh céc phan nho (segment)
thong qua thuat toan gop cac diém anh 1an can c6 mic do dong nhét vé dac diém phd va vé phan bd khong
gian ma mat ngudi ¢ thé nhan biét duoc (Willhauck va Schneider, 2000). Trong nghién ciru nay, céc thong
s6 phan manh duoc lya chon theo phuwong phép thir sai nhu sau: tham sé theo ty 1é (Scale parameter) 1a 30;
hinh dang (Shape) 1a 0,1 va d6 chat (Conpactness) la 0,5.

Budc 2: Théng qua két thong ké chi sé NDVI tai 60 diém khéo sat dugc trinh bay trong Bang 2, nghién
ctru tim ra dwgc khoang gié tri co do chinh xac cao nhét, dé phan loai rirng thanh 3 loai: rimng day, ring
trung binh va khdng rimg. Dé tai chu yéu nghién ciru vé hién trang va trix luong rimg qua 4 nim 2016-2019.
Tir d6, danh gia sy thay ddi dién tich va trir luong rung.

Bang 2: Thang ké chi s NDVI tgi 60 diém khao sét
S6 diém | Khoang gia | S6 diém dang vai khoang | NDVI
khao sét | tri NDVI gia tri/ s6 diém khao st | trung binh

Déi twong ring Quy tic phan loai

Rung day 19 0,7-1 16/19 0,77 NDVI > 0,7
Rung trung binh 27 0,35-0,7 26/27 0,53 0,35 <NDVI<0,7
Khéng riing 14 -1-0,35 13/14 0,24 NDVI < 0,35

2.3. Phwong phdp khdo sat thye dija

Tién hanh khao sat ngau nhién tai 170 diém trong khu vuc nghién ciru dwoc thé hién trong Hinh 1. Tai
mdi diém khao sat ghi nhan hién trang rimg: trung binh hoc rimg day, trong d6 60 diém dung dé danh gia
tuong qua hién trang rimg va gia tri NDVI va 110 diém con lai ding dé danh gia d6 chinh xéac. Ngoai ra,
tién hanh do dac ngiu nhién 14 6 tiéu chuan, mdi 6 dién tich 100 m?2, vi tri c4c 6 tiéu chuan duoc xac dinh
theo toa do dia ly tai tam 6 bang tng dung “GPS Status” trén dién thoai théng minh.

Trong mdi 6 tiéu chuan, tién hanh diéu tra tang cay cao theo céc chi tiéu dwong kinh tai vi tri 1,3 m (Dy,3)
va chiéu cao vut ngon (Hvn) ciia toan b sé cay trong 6 tiéu chuan co duong kinh trén 6 m. D13 dugc Xac
dinh theo chu vi (C1.3) tai vi tri 1,3 m, chu vi dugc do bang thudc vai c6 vach chia dén mm va Hy, duoc xéc
dinh bang thudc do chiéu cao cay.

Trir lugng rimg dugc xac dinh dua vao két qua diéu tra 6 tiéu chudn:

M=G.H.F Q)

Trong d6: M 1a trit lugng, tinh bing m¥ha; G la tong tiét dién ngang binh quan, tinh bang m
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G=n*(D; 5/2)" *N (2)

(Trong d6: D, 3= C, 3/ la dudng kinh binh quan tinh bang m/cay; N 1a mat d¢, cay/ha); H 1a chiéu cao

trung binh cua cac cay trong 6 tiéu chudn, tinh bang m; va F 1 hinh sé (F = 0,45 theo huéng dan théng ké
dién tich rirng toan quéc).

Hinh 1. 4nh khdo sdt duwoc thé hién trén nén tang Google Satellite;
a. Raeng trung binh ven bién; b. Ring day khu vuc trung tam

2.4. Phuong phdp dinh gid @ chinh xac

Lap bang ma tran sai s6 ciia phan loai trén co s o sanh gid tri sai s cua lop phan loai vai gia tri cua
I6p d6 duoc kiém tra ngoai thuc dia (Nguyén Ngoc Thach, 2005). Str dung chi s6 Kappa (K) nham théng
k&, kiém tra va danh gi4 sy phi hop giira nhitng nguon dit liéu khéc nhau hozc chi 4p dung céc thuat toan
khac nhau. Cong thirc dugc xac dinh (Cohen, 1960):

K=(T-E)/(1-E) ©)
trong d6: T: Phan tram twong dong thuc té (d6 chinh xac toan cuc); E: Phan tram twong dong mong doi.

Thu thip dir liéu anh B .
Sentinel-2 Khio sit thue dia

Tién xit If anh Tinh todn

trit lugng rimg

Tao chi s6 NDVI

Tuong quan hién trang
rimg va gia tri NDVI

Phin loai anh

Thanh lap ban d6 hién trang
g

D6 chinh xac thip

BPinh gia do chinh xac

Do chinh xdc cao

Thanh lip bin do
trir rong rirng

Hinh 2: Lueu dé phirong phdp thuc hién
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3. Két qua va thao luan
3.1. Két qua khdo sét thuee dia

Két qua do dac thuc dia duoc trinh bay trong Bang 3 cho thay trit lvong binh quan rirng day & mic kha
cao 1a 153,1 m3ha, con ddi vai trir lugng binh quan cua cua rimg trung binh twong d6i thap chi 83,9 m¥/ha.
Két qua nghién ctru ciing cho thay rang ring day c6 chiéu cao trung binh 13,8 m, con ddi véi rimg trung
binh c6 chiéu cao trung binh 9,2 m, tuy nhién tiét dién ngang binh quén cua cing day I6n hon nhiéu so véi
tiét dién ngang binh quan ring trung binh, chinh vi thé c6 sy khac nhau 16n vé trir lugng binh quan & ring
day va ring trung binh.

Bang 3: Két qua kiém ke trir lirong trung binh cac logi rimg

STT Trang théi D1pg (€M) | Gpq (M?) Hunbg (M) Trit lugng binh quan (m%ha)
1 Rung day 10,2 34,7 13,8 153,1
2 Rirng trung binh 9,8 20,7 9,2 83,9

Trong d6: D1,3bq (cm): duwong kinh ngang nguc (1,3m); Gbq (m2):dién tich tiét dién ngang cua cay tai
D1,3m

3.2. Két qud ddnh gid dj chinh xac

Nghién ctru tién hanh tinh toan d6 chinh xéc gitra dit liéu hién trang trén anh phan loai nam 2019, dwoc
trinh bay trong Bang 4 cho thay rirng day c6 két qua chinh xac cao nhat véi giai doan 1a 61 diém va 4 diém
sai léch, con lai 1a hién trang ring trung binh c6 sé diém chinh xac 1a 38 diém va 7 diém khong khép véi
két qua giai doan. Do chinh xac toan cuc dat 90% va hé sé Kappa 12 0,8.

Nguyén nhan sai s6 két qua phan loai do cac nhom déi twong rirng trung binh tai mot sé khu vuc ven
bién dang trong qua trinh phat trién tuoi tt. Vi thé, gia tri NDVI cua cac d6i tugng nay gia ting dot ngot,
lam sai léch két qua phan loai.

Bang 4: Bang ma trdn sai so két qua gidi dodn

Két qua giai doan DCX (%)
g. Rung day Rung trung binh
:g, Rung day 61 4 93,8%
= Rurng trung binh 7 38 84,4%
DPTC (%) 89,7% 90,5% 90,0%
Hé sb KAPPA 0,80

3.3. Sw thay doi hign trgng rieng ngap man tai VOG Miii Ca Mau trong giai doan tiv nim 2016-2019.

Két qua nghién ctu trinh bay trong ban d6 Hinh 3, biéu dd Hinh 4 cho thiy dién tich dat ring tai thoi
diém niam 2019 cao hon nhiéu o véi cac ndm trude d6. Dién tich ring cia VQG Miii Ca Mau nim 2019 1a
9.173,64 ha, chiém hon 60,1% dién tich tu nhién, trong d6 dién tich ring day 1a 7.217,7 ha, dién tich riung
thua 1a 1.955,94 ha.

Két qua nghién ctu trinh bay trong Hinh 3 cho thay dién tich ring bién dong theo xu hudng ting dan vé
dién tich. Tuy nhién, trong mdi loai hién trang rirng c6 su thay d6i khac nhau, cu thé Ia rimg day thi ting
déu qua cc nam (tir 6226,15 ha nam 2016 1én 7.217,7 ha ndm 2019), con rimg trung binh thi c¢6 xu hudng
giam (tir 2.381,91 ha nam 2016 xubng 1.955,94 ha nim 2019).

3.4. Sw thay doi triv lwong rirng Vion Quéc gia Miii Ca Mau giai dogn 2016-2018

Két qua chong lap cac ban do hién trang trir lugng rimg trong giai doan tir nim 2016-2019 dugc trinh
bay trong Hinh 5 cho thdy, trir luong rimg c6 xu hudng ting (314.965 m®), trong d6 xa Lam Hai va Vién
An 6 trir lugng tang 16n nhat véi 109.987 m3 va 91.509 m2. Trit lugng rimg ting tir 0 m® 1én ~ 84 m3tap
trung & ven bién cac xa DAt Mii va Lam Hai, do noi day thuc khu vuc bdi tu ciia bién Tay nén dién tich
rimg ngay cang dugc mé rong (Nguyén Thi Hong Biép va nnk, 2019); trit lugng rimg ting tir ~ 84 m? Ién
~ 153 m? tap trung chu yéu tai céc ving 18i thuoc cac xa Lam Hai va Vién An do rimg dugc bao vé va phuc
hoi bai 16p rimg trung binh phia ngoai.
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Hinh 4. Biéu do biéu do thay déi hién trang rimg giai dogn 2016-2019

Tuy nhién, két qua nghién ciru dugc trinh bay trong Hinh 5 ciing cho thdy, trir lwong rimg tai mot s6 noi
¢6 xu huéng dang giam dan nhu tai xa Dat Miii giam 72.644 m® riing, x4 Vién An giam 49.268 m?, trong
do nhiéu nhét 1a & ven bién xa Vién An giam 23.292 m* rung trung binh, can ven bicn xa Dat Mai giam
61.1123 m?® riing day xudng ring trung b1nh Nhung nhin chung, trit lwong rimg ting van lén hon nhiéu so
V6i trit lugng rirng giam xuéng, véi hiéu sé tang va giam 1a 154.850 m®, qua d6 c6 thé thay hé sinh thai
ring ngap man tai VQG Miii Ca Mau dang dan dugc phuc hdi gitp duy tri sy da dang sinh hoc ciia vaing,
bao vé méi truang bién, chdng sat 15, x6i mon bo bién.

Qua d6 cho thay cac bién phép trong va bao vé hé sinh thai rimg ngap min dang mang lai nhiéu hiéu
qua, vi vy can tiép tuc thuc hién cac bién phap cham soc va bao vé rimg, dic biét 1a khu vyc ring trung
binh ven bién d& bi ton thuong. Bén canh do, can ting cudng cac giai phap bao vé khu vuc rimg dang bi

anh huong bai x6i mon va sat 15 b bién.
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Hinh 5. Biéu do (a) va ban do (b) thay déi triv lwong rimg VOG Miii Ca Mau giai dogn 2016-2019
Két luan

Tri lwong ring tai VQG Miii Ca Mau c6 xu hudng tang trong giai doan tir nam 2016-2019, trong do6 trit
lwong rimg tang tir ~84 m3ha 1én ~ 153 m3ha chiém ty 1& cao nhét (146.133 m?, chiém ~ 95%), tap trung
nhiéu tai x4 Lam Hai va Vién An.

Dir liéu anh vién tham Sentinel-2 da phan anh chinh xac su phan b céc trang théi rirng trén khu vic
VQG Miii Ca Mau. D6 chinh xac toan cuc va hé sé Kappa cua két qua phan loai hién trang ring khu vuc
nghién ciru ndm 2019 1a 90% va 0,8. Thong qua két qua nghién ctu gidp ching ta nhan thiy rang viéc tng
dung ngudn dit liéu anh Sentinel-2 két hop véi cong nghé vién tham mang lai nhiéu hiéu qua trong cong tac
udc tinh tri lvong ring tai VQG Miii Ca Mau.

Loi ciAm on
Dé tai nay duoc tai trg boi Dy 4n Nang cap Truong Pai hoc Can Tho VN14-P6 bing ngudn vén vay
ODA tir chinh phu Nhat Ban.
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ABSTRACT

Application of remote sensing image to monitoring forest reserves at
Mui Ca Mau

Nguyen Tan Loi !, Huynh Nhut Phi 2 Vo Quoc Tuan !
L ColLege of Emvironment and Natural Resousces, Can Tho University, Vietnam
2Silviculture Student, Colege of Environment and Natural Resource, Can Tho University, Vietnam

Mangrove forest plays an important role in human life, contributing to environmental protection, climate
regulation and providing ecosystem services for people. However, mangroves are being degraded due to
the effects of coastal erosion as well as land use conversion. So, in order to serve the forest inventory and
investigation, a quick and accurate estimate of stand volume is very important. The objective of this study
is to use Sentinel-2 data to estimate the forest stand volume in Ca Mau National Park from 2016 to 2019.
The study uses Object-based classification approach, based on the Normalized difference vegetation index
(NDVI), combined with inventory data on forest status and stand volume in the study area, two forest
classes were classified: dense forest (NDVI > 0.7; with stand volume > 100 m3) and medium forest (0.35
<NDVI <0.7; with stand volume 50-100 m3). The results showed that in 2019, dense forest has an area of
7,217.7 hectares, with a stand volume of 1,105,029.9 m3, and f the medium forest with an area of 1,955.94
hectares, with stand volume of 164,103.4 m3. In the period 2016-2019, the volume of dense forest has
increased 151,806.3 m3 while medium forest has decreased -35,738.9 m3. The total accuracy of the
classification results is over 90%. Based on the results of this study, we conclude that Sentinel-2 data are
useful to estimate forest volume in Ca Mau national park.

Keywords: Mui Ca Mau, forest reserves, remote sensing, Sentinel-2.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH NG M0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung h¢ thong thong tin dia Iy (GIS) xdy dung ban do thoai héa
dat ndng nghiép tinh Hau Giang

Tran Xuan Mién”, Nguyén Thé Cdng, Pham Thj Kim Thoa, Nguy&n Thi Dung
Truong Dai hoc Mo - Dja chat, Viét Nam

TOM TAT

Thoai hoa dat da va dang gy bién doi chat lugng dat, cac hau qua moi truong tai hau hét cac nudc trén thé
gidi cling nhu tai Vi¢t Nam. Xay dung ban db thoai hoa dat 14 mot trong nhing budc quan trong valaco
so dé tong hop, danh gia muic d6 thoai hoa d4t. Bai bao nay gidi thiéu quy trinh va két qua xay dung ban
dd thoai hoa dat nong nghigp tinh Hau Giang bang cach tng dung hé thdng thong tin dia ly (GIS). Cac ban
dd thodi hda thanh phan dugc xay dung gom: (1) ban dd dat bi suy giam do phi, (2) ban do dat bi phén hoa
va (3) ban do dat bi man hoa. Trén o SO Chong xép cac ban d6 thoai hoa thanh phan, sir dung phuong phap
phan tich da chi tiéu (MCE), trong $6 cua cac nhan t6 phén héa, suy gidm ) phi va man héa lan luot c6
giatri la 0,6370; 0,2583; 0,1047 va chi sb nhat quan (CR) 14 0,036. Két qua thong ké tir ban gio thodi héa
dat tong hop cho biét ¢6 136.340,16 ha (chiém ty 1€ 96,67%) dién tich dat néng nghiép c6 biéu hién thodi
héa. Trong d9, dién tich bi thoai hoa ¢ muc nhe la 47.349,18 ha (33,57%), ¢ muc trung binh la 57.502,51
ha (40,77%), & mic nang la 31.488,47 ha (22,33%); chi con lai 4.695,99 ha (3,33%) dét chua c6 biéu hién
thodi hoa.

Tir khoa: thoai hoa dat; ban dd thoai hoa dat; GIS.

1. Gigi thiéu chung

Thodi hoa dat dang dién ra ngay cang nghiém trong, anh hudng dén 1/3 dién tich dit, de doa an ninh
lwong thyc, gay do6i nghéo cho hon 1 ty ngudi dan ciia hon 110 nudc trén thé gici (Tong cuc Quan ly dat
dai, 2012). Eswaran va cong su (2001) cho rang thoai hoa dit van s& la mot van dé quan trong mang tinh
toan cau cho thé ky XXI. Tai Viét Nam, hién c6 khoang hon 2 triéu ha dat dang st dung bi thoai héa niang
(Pham Drtrc Thi, 2013) va dang c6 xu huéng gia ting ca vé quy md va mirc d thoéi hda. Chi tinh riéng khu
vue dong bang sdng Cau Long, du bao dién tich dat thoat héa ning sé tang thém 66 nghin ha so vai hién
trang (Tong cuc Quan ly dat dai, 2012).

Tai nhiéu nudc trén thé gisi, cong tac diéu tra danh gia thoai hoa dit da duoc thuc hién theo dinh ky va
dugc quan tam tir 1au. Tuy nhién, ¢ nudc ta cong tac ndy mai chi dugc quan tdm trong thoi gian gan day
theo yéu cau ciia Bo Tai nguyén va Mbi truong (2012) nham thuc hién dinh ky nhiém vu diéu tra, danh gia
dét dai. Phuong phap xdy dung ban do thoai hoa dat pho bién nhat dang dwoc &p dung ca trén thé gisi va &
Viét Nam 12 tng dung hé thdng thong tin dia Iy - GIS két hop véi phuong phép phén tich da chi tiéu (MCE)
(Trung tam Dia tin hoc - Pai hoc Thai nguyén, 2016; Nguyén Quéc Hau va nnk, 2017; Nguyén Xuan Hai
va nnk, 2017).

Tir thyc tién trén, ching t6i tién hanh nghién ciu tng dung hé thong thong tin dia ly (GIS) xay dung ban
do thoai hoa dat néng nghiép tinh Hau Giang, véi muc dich gitp cho cac nha quan ly nim rd quy mé va
muc do vé mat khong gian thoai hoa dat néng nghiép cua tinh Hau Giang, tir d6 c6 nhiing chinh sach hop
ly dé cai tao va phuc hoi dat néng nghiép bi thoéi hda, gép phan st dung bén viing quy dat néng nghiép cia
tinh trong twong lai.

*Tac gia lién h¢
Email: tranxuanmien@humg.edu.vn
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2. P6i twong va phwong phap nghién ciru
2.1. Di ligu va doi twong nghién ciru

(1) dix liéu khdng gian va phi khéng gian cua cac loai hinh thoai hoa dit ndng nghiép tai tinh Hau Giang
(96m 3 loai thodi hoa chinh Ia: suy giam d¢ phi, man hoa va phén hoa truong dat); (2) phan mém ArcGIS
10.1;

2.2. Cdc phwong phdp nghién civu dwoc sir dung:

- Phuwong phdp ké thira va thu thdp diz liéu: Dé xay dung ban db thoai hoa dat doi hoi dir ligu diéu tra
truc tiép va dir liéu thir cip. Ban d6 nén sir dung 1a ban db hién trang sir dung dat nam 2015, cac dir liéu
diéu tra tryc tiép dé xay dung ban d6 nhiém man, nhiém phén. i vai ban db suy giam do phi nhiéu can
dix liéu it nhat & hai thoi diém diéu tra. Tai nghién ciu nay sir dung sé liéu diéu tra dat nam 2003, két hop
diéu tra dat nam 2017 dé danh gia xu huéng bién d6i d6 phi nhiéu dat trong giai doan 2003-2017. Céc dir
liéu trén duoc thu thap va ké thira tir dy an Piéu tra danh gia thoai héa dat ky dau tinh Hau Giang (So Tai
nguyén va Méi treong tinh Hau Giang, 2017).

- Phuong phap danh gia da chi tiéu (MCE): Phuong phép nay duoc su dung dé xay dung ban dd dat bi
suy giam d¢ phi va ban d thoai hoa dat tong hop, véi cac ma tran so sanh cap doi dé phan cap, tinh trong
s6 cua céc yéu t6 trong viéc xay dung ban d6 suy giam do phi, ban dd thoai hoa dt.

Cong thire MCE dugc dung chung ¢ dang nhu sau: S; = ¥, X{W; véi i = 1...3, Trong d6: S; 1a diém tong
hop c6 trong sé cua tat ca cac chi tiéu thanh phan; X; Ia Ia cac chi tiéu thanh phan; Wi Ia trong sb cua thanh
phan i. W; dugc tinh theo phuong phép cua Saaty (1980) tir cac ma tran so sanh cap.

Ma tran so sanh cap la bang s6 liéu két qua déanh gid so sanh vé tam quan trong hay déng gop cua ting
chi tiéu thanh phan tong hop tir chuyén gia. Chi sé nhét quan (CR) duogc tinh toan dé giam thiéu murc cha
quan cta chuyén gia ciing nhu ting mtrc do tin cay cua két qua tinh toan trong sé chi tiéu. CR c6 gia tri
duéi 0,1 dugc coi la chip nhan duoc (Eastman va nnk, 1995).

- Phirong phdp néi suy: dugc sir dung dé xay dung ban db dat bi man hoa va ban d6 dét bi phén hoa trén
co s& noi suy nghich dao khoang cach IDW (trong ArcGIS 10.1) cac chi tidu tong sé mudn tan va chi tiéu
Iuu huynh tong s6 tir két qua phan tich cia 117 mau dat ké thira tir d an Diéu tra danh gia thoai hoa dat ky
dau tinh Hau Giang (S6 Tai nguyén va Mbi trudng tinh Hau Giang, 2017). Phan cap mirc d6 man héa va
phen hda (tai Bang 1) theo quy dinh cua B6 Tai nguyén va Méi trueong (2012).

Bang 1. Phan mire danh gid ddt bi man hoa, phén héa.

Loai hinh thoi hoa Khoang bién dong (TSMT%) Phan mic Ky hiéu
<0,25 Khéng man héa Mhy
Min héa >0,25-0,5 Man héa nhe Mh;
‘ >0,5-0,75 Man hda trung binh Mh;
>0,75 Man héa nang Mhs
Khoang bién dong (S04> %) Ph&n mirc Ky hiéu
< 0,06 Khdng phén héa Phy
Phén hoa >0,06-0,16 Phén héa nhe Ph;
>0,16-0,24 Phén héa trung binh Ph,
>0,24 Phén hda ning Ph,

Phirong phap xay dung bdan do thodi héa ddt tong hop: dugc thanh 1ap bing phuong phap chdng xép
ban dd suy giam do phi, ban &6 man héa, ban d6 phén héa trén phan mém ArcGIS 10.1 (Hinh 1).

Murc do thoai héa duoc phan theo 4 cip (khﬁng thodi hda, thodi hda nhe, thodi héa trung binh va thoai
hoa nang). Cac ngudng thoai héa dugc gan diém tir 0 dén 100 theo nguyén tic diém thip biéu hién thoai
héa niang hon va diém cang cao thi thodi héa cang nhe hon. Cu thé, Ty (75-100) la muc khong thoai héa,
T1 (50-75) la muc thodi héa nhe, T2 (25-50) mac thoai hda trung binh va T3 (0-25) 1a mac thoéi hda nang.

3. Két qua va thao luan3.1. Hién trang sir dung dat nong nghiép tinh Hgu Giang

Tinh Hau Giang 1a mét trong sé 13 tinh caa PBSCL, véi téng dién tich tu nhién hon 162.170,67 ha,
trong d6 dién tich dat ndng nghiép la 141.262,45 ha, chiém 87,11% (dat phi néng nghiép chiém 12,87% va
dat chua sur dung chiém 0,02%). Hién trang sir dung dat ndng nghiép cu thé tai Bang 2.
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Bang 2. Hién trang si dung ddt ndng nghiép nam 2017 tinh Hau Giang. (PVT: ha)

A Trong d6:
. Dién tich | Dn i e . , , e |
DPon vi hanh chinh| 7 """ | Datnong |Dattrong| ., . battrong |[Patrung |[Patrimg| Datnudi bat nong
tw nhién o . cdyhang| .= 2 g P P . 1o
nghiép lla im khac| €& lau nam |dac dung| san xuat |trong thuy san|nghiép khac
TP.ViThanh | 11.886,35 | 9.140,01 | 3.881,26 | 2.096,74 | 3.144,83 17,18
TX.NgdBay | 7.807,09 | 6.568,01 | 1.088,16 | 940,04 | 4.448,99 90,82
TX. LongMy | 14.929,30 | 13.138,68 {10.304,47| 152,38 | 2.580,05 0 0 101,78 0
H. Chau Thanh A| 16.062,99 | 13.881,44 | 8.925,66 | 269,29 | 4.651,28 3521
H. Chdu Thanh | 14.089,82 | 11.242,33 | 230,99 3,22 10.948,64 59,48
H. Phung Hiép | 48.450,95 | 43.831,59 {19.321,49| 9.586,19 | 10.444,68 |2.731,48|1.436,14| 310,64 0,97
H. Vi Thuy 22.936,82 | 20.538,22 [17.379,84| 148,79 27635 144,92 80,04 21,13
H.LongMy |26.007,35 2292217 |1802368| 807,73 | 3.910,68 180,08
Téng 162.170,67|141.262,45|79.155,55|14.004,38| 42.892,65 |2.731,48|1.581,06] 875,23 22,1

3.2. Xay dung cac bdn do thodi héa dit thanh phan
(1) Xay dung ban do dat bi suy giam do phi:

Trén co s ban do dat tinh Can Tho (cii) dugc xay dung nam 2003 va ban do d6 phi hién tai (nim 2017)
cua tinh Hau Giang, cac chi tiéu duoc lya chon dé danh gia va phén Cép suy giam d6 phi (giai doan 2003 -
2017) bao gom (1) d6 chua cua dat (pHKc|) (2) chét hiru co téng s6 (OM %), (3) nltd tong s6 (N%), (4)
phot phd tong s6 (P20s %), (5) kali tong s6 (K20 %). St dung céc cong cu cua phan mém ArcGIS 10.1 dé
chuan hoa va xac dinh khoang bién dong (gia tri A) cac ch1 tiéu suy giam thanh phan.

Pé xay dung ban dd suy giam do phi nhiéu (Hinh 2) can lap ma tran so sanh cap doi va xac dinh trong
s6 cho céc chi tiéu suy giam do phi nhiéu thanh phan. Ap dung mé dun WEIGHT cua phan mém IDRISI
dé xac dinh trong s6 cua tirng chi tiéu va chi s6 nhat quan (CR) twong tng. Két qua tai Bang 3 cho thay chi
tiéu suy giam do chua c6 anh huong 16n nhat dén suy giam d6 phi nhiéu véi trong s 1a 0,5280, tiép dén la
chi tiéu suy giam chat hiru co tong sé (0,2615), nito téng s6 (0,1290),... Chi sé nhat quan CR=0,05 (nho
hon 0,1) cho thdy dam bao tinh hop ly. Két qua tong hop dién tich dat néng nghiép bi suy giam d6 phi theo
cac muc do suy giam tai Bang 4.

(2) Xay dung ban do d@at bi man hoa va phén héa:

Tir s6 lidu phan tich chi tiéu tong sé mudn tan va chi tiéu luu huynh tong sé cua 117 mau phan tich (S¢
Tai nguyén va Mbi trudng tinh Hau Giang, 2017), ban d6 dat bi man hoéa (Hinh 3) va ban d6 dat bi phén
hoa (Hinh 4) cua tinh Hau Giang dwoc xay dyng dya trén phuong phap ndi suy nghich dao khoang cach
(IDW) trong phan mém ArcGIS. 10.1. Théng ké dién tich dat bi min hoa va phén hoa theo cac mire d6 khac
nhau tai Bang 5.

3.1. Xay dung bén do thodi héa dit tong hep
(1) Xay dwng ma trgn so sanh cap déi va xdc dinh trong s6

Str dung phuong phap danh gia da chi tiéu (MCE) dé xac dinh trong sb cua cac nhan t dat bi suy giam
do phi; dat bi man hoa va dat bi phén héa. Két qua xac dinh trong s cua nhan t6 phén hoa, nhan t6 suy

giam do phi va man hda (tai Bang 6) c6 gia tri lan luot 14 0,6370; 0,2583; 0,1047. Chi s6 nhat quéan 1a CR
= 0,0367(CR< 0,1 nén cAc gié tri cia ma tran dwoc chap nhan va thoa man diéu kién).

Bang 3. Ma trgn so sanh cap tinh trong cac ¢/ Bing 4. Thang k& dién tich ddt suy gidm dé phi.
tiéu suy giam do phi.

Chi ] — —— —
tidu pH [OM | N |[P.Os| KO |Trong so Mite o suy gidm Ky hiéu | Diéntich | Tyl¢
H| 1|3 ]|5] 7| 9 |05280 (ha) (%)
P ’ Khéng suy gidm Son 60.652,45 | 43,00
OM |13 1 [ 3| 5 | 7 [02615 5
Suy gidm nhe So1 24.147,63 | 17,12
N |15 |13 1| 3 | 5 |0129% J ‘
Suy giam trung binh| _ Sg, | 56.236,07 | 39,87
P.Os | U7 |15 |13 1 | 3 |0,0634 SR — = = T o000
KO |19 |17 |15 13| 1 |0,0333 L4 ngaE‘ Lot g3 03505 110000
CR 0,0500 Téng | 1,0000 ong desl :
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Hinh 3: Bdn do dat bi mgn héa tinh Hdu Giang.
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Hinh 4: Ban do dat bi phén héa tinh Hgu Giang.

Bang 5. Thang ké dién tich dat bi man héa va phén héa.

Diéntich | Tylé

Ky Diéntich | Tylé

Murc d6 man hoa

Ky hiéu

(ha)

(%) Muc d6 phén hoa

hiéu

(ha) (%)

Khdng man

Mhn

62.377,84

44,23|Khong nhiém phén

Phn

4.697,34] 3,33

Man nhe

Mh;

43.422,02

30,79|Nhiém phén nhe

Ph;

44.454,68| 31,52

Man trung binh

Mh;

35.236,29

24,98|Nhiém phén trung binh

Ph;

17.887,57| 12,68

Nhiém phén ning

Phs

73.996,56| 52,47

Tong

141.036,15

100,00|Téng

141.036,15| 100,00

Bang 6. Ma trdn so sanh cgp tinh trong sé cac chi tiéu thodi hda téng hop.

Chi tiéu

Phén héa

Suy giam db phi

Min hoa

Trong so

Phen héa

1

3

5

0,6370

Suy giam d¢ phi

1/3

1

3

0,2583

Min hoa

1/5

1/3

1

0,1047

CR:

0,0367

Tong:

1,0000
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(2) Xay dung ban do thodi héa dat ving nghién citu

Véi dir liéu du vao tai ving nghién ciru va céc trong s da xac dinh duoc & budce trén, tién hanh gan gia
tri thoai hoa S; dén timg khoanh dat, két hop véi thang chia phan cap trong Thong tu s6 14/2012/TT-
BTNMT, sir dung cong cu Raster Caculator trong ArcGIS dé chong xép cac ban do thoai hda thanh phan.
Két qua xay dung ban dd thoi hoa dat tong hop cua tinh Hau Giang tai Hinh 5.

Két qua thong ké quy md dién tich va mutc d6 thoéi hda & Bang 7 va Bang 8 cho thdy hau hét dat nong
nghiép tai tinh Hau Giang da c6 biéu hién thoai hoa voi cac mire do khéc nhau, dién tich dat khéng bi thoai
hoa chi chiém ty 1¢ nho (3,33%, tap trung & huyén Chau Thanh). Tong dién tich dat nong nghiép tinh Hau
Giang bj thoai hoa 1a 136.340,16 ha (twong dwong 96,67% tong dién tich dat ndng nghiép). Phan cap theo
mirc d6 thoai hoa, dat bi thodi hda nhe chiém 33,57% (tap trung & cac huyén Phung Hiép, Chau Thanh, thi
x& Nga Bay), thoai hoa trung binh chiém 40,77% (Long M¥, Phung Hiép, thanh phd Vi Thanh), thoéi hoa
nang chiém 22,33% (Vi Thuay, Chau Thanh A, Phung Hiép, thi xa Long My).

Thong ké mic do thoéi hoa theo loai hinh sir dung dat tai Bang 8 cho thay dat chuyén trong lda chu yéu
bi thoal héa & muc trung binh (chiém 48,54%) va muc thoai hoa nang (30, 45%) Dit trong cy hang nam
chua yéu thoéi hda & mirc nhe (59,08%) va thoai hoa trung binh (29,49%). Dt trong cdy lau nam chu yéu
thoai hda & murc nhe (44,94%) va mirc trung binh (32,22%). Dét rimng thoéi hda nhe chiém da sé (81,88%).
Dit thuy san chu yéu bi thodi hda & muc nhe (48,68%) va & mac trung binh (34,46%).
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Hinh 5: Ban do thoai héa tong hop ddat néng nghiép tinh Hdu Giang.

Bang 7. Thang ké dién tich dat theo mite dé thoai hda tong hop.

Murc d6 thodi hda Ky hiéu Dién tich (ha) Ty 1€ (%)
Khéng thodi hoa Tn 4.695,99 3,33
Thodi hoa nhe T: 47.349,18 33,57
Thodi héa trung binh T 57.502,51 40,77
Thodi héa ning Ts 31.488,47 22,33
Tong 141.036,15 100,00
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Bang 8. Thong ké dién tich dat néng nghiép bi thoai hoa tai Hiu Giang.

Khong thodi héa| Thodai héa nhe |Thoai hda trung binh | Thoai héa ning Dig¢n tich
Chi tiéu Dién | Ty lé |Diéntich| Ty I¢ | Dién tich Ty I8 (%) Diéntich | Ty l¢ | diéutra
tich (ha)| (%) (ha) (%) (ha) ylen (ha) (%) (ha)

Toan tinh 4695,99 | 3,33 |47349,18|33,57 | 57502,51 | 40,77 |31488,47|22,33|141036,15

Theo don vi hanh chinh

H.Ch&u Thanh |4675,71| 41,61 | 6562,02 | 58,39 11237,73
H.Chdu Thanh A| 20,28 | 0,15 | 678,51 | 4,95 | 5839,81 | 42,62 | 7163,71 |52,28 | 13702,31
H.Long My 982,03 | 4,29 | 21767,59 | 94,99 165,13 | 0,72 | 22914,75
H.Phung Hiép 25695,94|58,69 | 10319,84 | 23,57 | 7767,53 |17,74 | 43783,30
TP.Vi Thanh 444,01 | 484 | 7129,24 | 77,67 | 160586 |17,49| 9179,11
TX.Long My 5828,93 |44,44 | 4863,65 | 37,08 | 2424,45 |18,48| 13117,03
TX.Ngé Bay 6568,93 | 100,0 6568,93
H.Vi Thuy 588,81 | 2,87 | 7582,37 | 36,93 [12361,79|60,20 | 20532,98

Theo loai hinh sir dung dat

Pat trong lua | 122,13 | 0,15 |16981,77|20,86 | 39519,06 | 48,54 |24791,57 30,45 81414,52

Dat‘tronqcay 2,42 0,02 | 8167,54 |59,08 | 4076,51 29,49 | 1578,32 |11,42| 13824,79
hang ndm

Dattré;‘fnfay AU 1e50.81 | 11,17 |18313,63|44.94 | 13131,80 | 32,22 | 475678 | 11,67 | 4075311

Dat rimng 3531,33 [81,88| 522,81 12,12 258,84 | 6,00 | 4312,98

Dat thuy san 20,53 | 2,81 | 355,73 |48,68| 251,80 34,46 102,70 |14,05]| 730,75

4. Két luan

Ung dung cong nghé GIS néi chung, ArcGIS néi riéng dé xay dung ban d6 thodi hoa dat cap tinh 1a hoan
toan phi hop va dap tmg duoc cac yéu cau cua Bo Tai nguyén va Moi trudng theo quy dinh tai Thong tu s6
14/2012/TT-BTNMT.

Két qua xay dung ban do thoai hoa dit ndng nghiép tinh Hau Giang tir cac ban do thoéi hda thanh phan
(suy giam d6 phi, nhim man va nhim phén) cho thay hau hét dién tich da co biéu hién thoai héa (véi
136.340,16 ha, chiém 96,67% dién tich dat néng nghiép cua tinh), dién tich dat khdng bi thoai hda chi chiém ty
1& nho (3,33%, tap trung & huyén Chau Thanh). Vé quy md va phan b khong gian dét bi thodi hda: (1) mic do
thoai hoa nhe chiém 33,57% (tap trung & cac huyén Phung Hiép, Chau Thanh, thi xa Nga Bay), (2) muc trung
binh chiém 40,77% (tap trung tai cac huyén Long My, Phung Hiép, thanh phé Vi Thanh), (3)mic thoéi hoa
nang chiém 22,33% (tap trung tai cac huyén Vi Thiy, Chau Thanh A, Phung Hiép, thi xa Long M¥). Nguyén
nhan gy thoai hoa dét tai tinh Hau Giang chu yéu la do dat bi phén hoa, dat bi suy giam do phi va man hoa
moi trudong dat.
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ABSTRACT

Application of Geography Information Systems (GI1S) building Soil
degradation map in Hau Giang Province

Mien Tran Xuan, Cong Nguyen The, Thoa Pham Thi Kim, Dung Nguyen Thi
Hanoi University of Mining and Geology, Vietnam

Soil degradation has been declining soil quality and environmental impacts in many countries over the
world as wel as Vietnam; therefore, soil degradation assessemnt is extremely essential for minimizing this
issue. This paper is to conduct land degradation assessment in Hau Giang Province. Soil degradation
assessment methods of Ministry of Natural Resources and Environment (Decree 14/2012/TT-BTNMT) are
employed to conduct the assessemnt. The results show that only 3,3% of the total agricultural area is not
degraded. The areas with low, average amd high soil degradation levels cover 33.57%, 40.77% and 22.23%
of the total agricutural survey area, respectivly. Major soil degradation types in Hau Giang province are
soil fertility declice, sannility, acid sulfate affected soils.

Keywords: soil degradation map, soil degradation, GIS.
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ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENES D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung Indoor Mobile Mapping trong thu thap, phan tich
va quan ly dix li¢u dia ly

Lé Thi Nga, Bui Ngoc Quy, Duong Anh Quéan”
Truong Dai hoc Mo - Dja chat, Viét Nam

TOM TAT

Mot trong nhig xu huéng @ng dung thong tin dia Iy 1a phét trién va mé rong tir khong gian bén ngoai dén
khong gian bén trong cac toa nha bang cach két hop véi cong nghé thong tin va thiét bi di dong. Hién nay
théng tin khéng gian trong nha dang dugc sir dung ¢ rat nhiéu doanh nghiép trén thé giéi, dién hinh nhu
“Google indoor maps” va ban dd google dugc cung cip thong qua dién thoai thdng minh. Bai bao nay phan
tich ung dung indoor mobile mapping trong thu thap, phan tich va quan Iy di liéu cho cac dbi twong nhur
san bay, truong hoc, bénh vién hogc trung tdm thuong mai. Trong nghién cau nay, tac gia s dung ng
dung mobile mapping (inmapz) dé cap nhat, tim Kiém thong tin ciing nhu chi ddn dudng di dua trén dit liéu
khong gian ngi bo mot cong trinh nhu san bay, trung tdm thuong mai, truong hoc hay bénh vién, tir d6 dua
ra danh gia vé kha nang ung dung cua cdng nghé GIS di dong trong thu thap, phan tich va quan ly di liéu
ngudi ding. Phan mém inmapz dugc sir dung dé chuan bi dir lidu, tich hop va phan tich dir liéu khdng gian
kém theo d6 1a thong tin thudc tinh cua timg ddi tugng. Nghién ctu nay cho thiy cac ung dung mobile
mapping cung cap maot giai phap chinh xac vé quan Iy, cap nhat, sir dung va phan tich dit liéu khdng gian
trong céc toa nha hay khu vuc néi bo.

Tir khéa: mobile mapping, GIS, ban dd,dir liéu khdng gian, chi duong.

1. Pit vén dé

Ban do da tro thanh mot cong cu quen thudc véi con ngudi, cling véi sy phét trién cua cac thiét bi di
dong thong minh thi ban d6 ciing dugc phéat trién da dang va tré nén rat hitu ich. Ban do duogc st dung dé
lam c6ng cu din duong dén viéc sir dung nhu ngdn ngir hinh anh dé truyén dat thdng tin khéng gian, phan
tich khong gian lam ting gia tri va ¥ nghia cta thong tin theo hudng tiép can méi. Con ngudi danh phan Ién
thoi gian trong nha (khoang 80%) tir d6 thong tin khong gian ciingduoc xay dung tir ngoai troi dén trong
nha va dua vao ung dung trén cac thiét bi théng minh, van hanh dya trén thong tin dia ly(Choi Yunsoo va
cong su, 2016). Google indoor map da thu thap dugc hon 1000 ban d6 c4c tang trong nha cho san bay, trung
tam thuong mai & My va Nhat Ban (Chen Quiu va Matt W. Mutka, 2016).Trong khi d6, hé thong co s dir
liéu ciia inmapz da c6 hon 3000 ban d6 “Inmapz” trén thé gidi cho trudng hoc, san bay ..., tai Viét Nam
cac san bay qudc té 16n nhur Noi Bai, Tan Son Nhat, Van Pon; cac trudng dai hoc 16n nhu Dai hoc Quéc
Gia Ha Noi; trung tim thuong mai lén nhu AEON, Vincom ciing da xay dung co sé dit liéu khdng gian bén
trong toa nha(lnmapz, 2019).Google maps, Apple maps, Bing maps. .. c6 thé cung cap ban d6 duong phéd
va diéu huéng bén ngoai ciing véi sy trg gilp caa GPS. Tuy nhién, diéu huéng trong nha thi chwa thyuc sy
thanh cong, ban d6 trong nha dugc thuc hién bai google maps khdng cung cap giai phap kha thi va khé c6
thé mo rong ma chi ing dung duoc cho san bay, bao tang va cac dia diém kinh doanh da hop tac véi google
(Google, 2017a).Theo mot quan sét noi tiéng thi GPS hoat dong kém trong méi truong do thi noi ¢6 nhidu
tda nha cao tang chan tin hiéu GPS (dic biét 1a trong nha) (Hossain va Soh, 2015). Toa do GPS bén trong
toa nha khdng c6 tin hiéu tét, nén dinh dang toa do dia Iy duoc sir dung 1a d6 thap phan bai vi con sb nay
dé dang xur 1y hon trong tinh toan vi tri hién tai (Andreas Blattner va cong su, 2015). Boi vay, do chinh xac
ban d6 trong nha phu thudc phan 16n vao thiét bi dinh vi GPS duoc gén trong céc thiét bi di dong théng
minh, hon nira cic ung dung nay doi hoi dir liéu day di va chi tiét nén cong tac didu tra khao sat thuc dia
can dugc quan tim hang dau.

* T&c gid lién h¢
Email:duonganhquan@humg.edu.vn
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Viéc tng dung cong nghé két hop thong tin dia 1y dé phat trién cac ung dung “indoor mobile mapping”
da mang lai hiéu qua trong va ngoai nude, dién hinh nhu truong dai hoc Québc gia Ha Noi da sir dung ban
dd “inmapz” nham tao diéu kién cho can bo, giang vién va sinh vién trong toan trudng tim kiém cac dia
diém ciing nhu cap nhat tin tiac (Pai hoc Qudc Gia Ha Noi, 2017). Inmapz la phan mém ban db trong nha
va phan tich dir liéu bén trong cac tda nha va khu vuc noi bo, phan mém nay duoc tich hop trén 2 hé diéu
hanh 10S va Android. Cac ing dung indoor mobile mapping dang duoc &p dung & rat nhiéu cac trung tam
thuong mai, s&n bay, bénh vién hay truong hoc di dat do chinh x4c cao, tinh truc quan cao, thong tin luén
duoc cap nhat méi va han ché mét nhiéu thoi gian cho viéc tim kiém thang tin.

2. Quy trinh sir dung phan mém inmapz thanh lap ban do trong nha

Trung tdm thuong mai, truong hoc, bénh vién hay san bay déu c6 quy trinh thanh lap ban d6 trong nha
nhu nhau, nén trong nghién ctru nay tac gia s& gigi thidu chi tiét quy trinh thanh Iap ban d6 inmapz cho
trung tdm thuong mai AEON Mall Ha Dong. Trung tdm thwong mai la noi dé mua siam, dung bira, giai tri,
xem phim, gap g& ban bé va di choi. Mot s6 trung tam thuwong mai la cac toa nha I6n véi hon 500 ctra hang.
Du khach c6 thé d& dang bi lac kho khan dé tim kiém mot nha hang. Ban d6 InMapz gitp nguoi ding truy
cap tim thiy noi ho muén dén va biét cach dén d6 nhanh chéng. InMapz c6 ban d6 cho hon 500 trung tam
hang dau & Hoa Ky va Chau A (Inmapz, 2019). Ngoai tat ca cac tinh ning ban d6 tiéu chuan, InMapz cung
cép cho trung tim thuong mai va nguoi ban ¢ nhiéu cach hon dé quang ba va thu hat luu lugng truy cap
dén cira hang. M&i vi tri cira hang trén ban do6 1a mot tuong tac. Ngudi ding ban d¢6 cham vao ctra hang va
nhan thém thong tin vé cira hang nhu gid ma cira, théng tin lién hé, dia chi trang web.

2.1. Khdo sat thu thdp dé ligu

Cé 3 phuong phap thu thap di liéu thanh 1ap ban déinmapz

+ Phuong phap thu thap dix liéu chinh x&c nhat déxay dung ban d6 inmapzIla ban vé& kién tric cua tirng
dia diém duoc cung Cap bai khach hang;

+ Thu thap di liéu bang céach truy cap vao trang web cia trung tim thuong mai, san bay, trudng hoc hay
bénh vién, trong d6 ¢6 ban dd, so dd dugc nhing trén trang web c6 thé sir dung dugc ma van dam bao do
chinh xéc;

+ Thu thap dir liéu théng qua céac ung dung nhu: google map, google indoor map, skyteam, Point Inside,
VietnamAirline.

Sau khi ¢6 ban v& kién tric ching ta tién hanh khao sat thyc dia dwa trén ban vé& hoic so dd hién c6 dé
cap nhat, b sung thém thong tin cho cac d6i twong.Cong viéc khao sat nay phu thude vao do chi tiét cua
dix liéu hién c6 va dién tich khu vuc khao sat dé tinh dén thoi gian va nhan luc hd tro.

2.2. Xir Iy di¥ ligu
Toan bo dir liu thu thap dugc tir qué trinh khao sat ching ta tién hanh thiét ké nén ban d6 cho ddi tugng,

mdi cira hang hay phong ban s& dugc thiét ké sao cho phi hop vai kich thudc thuc té cia cac ddi tuong do,
s& ¢6 mau sic tuong trung riéng vi du khu thuc pham va mat hang tiéu ding s& c6 mau hong, khu thai trang

som nsms) + B A e ol <o vo i s e

Hinh 1: Nén ban do trung tam thuwong mai AEON Mall Ha Péng dwoc thiét ké trén phan mém CorelDraw.
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va phu kién s& c6 mau xanh, khu 4m thuc s& c6 mau vang, khu my phim va lam dep s& c6 mau tim, sy phan
biét bing mau sic nay gitup cho ngudi ding cé cai nhin tryc quan hon va d& dang tim kiém cac ddi twong.

Né&n ban dd s& duoc thiét ké trén cac phan mém db hoa nhu: Photoshop hoic CorelDraw va vé theo ding
kién tric noi bo bén trongtirng ting. Két qua nayduogc xir ly chuyén doi thanh céc tép co dudi .SVG, cac tép
nay sé dugc dua vao phidn mém Inmapzdé thuc hién budc sb hda ban dd, céc dir liéu ban db s& duoc hién
thi 1én trén 16p nén nay.

Khi chuyén dir liéu 1én phan mém Inmapz cin dam bao nhap dung toa do 4 goc khung dé d¢am bao nén
ban db tring khép véi nén caa google map.

2.3. Sé héa bdn dé
Dé thiét ké noi dung thdng tin bén trong tda nha s& diing mot cong cu c6 tén 1a editor (Hinh 2), day ciing
1a noi luu trix, quan ly va cap nhat di liéu.

i= POlsList W DealsList [ Events List Locked by you LeThiNga~ &8 o

n {EI AEON Mall Ha Bong Utilities ~  Layers list ~ Node:properties
Name: H&M

Bindo  Vetinh . o r HaM
Latitude

20.989678960226

Longitude
105.75029073751

Radius

Address
)

AEON Mall Ha Bong

Phone

024-37576999

Website

aeonmall-hadong.com.vn

Video URL

Open-Close

10:00 - 22:00
" - Category
P 3

' O € b -~ / 7 A 00 ubin 6582020 | 20mi— | Dibu khodn 30 dung AN

vl

Hinh 2: Cong cu quan Iy, xi 1y, cdp nhat thong tin cho ban do trung tim thiwong mai AEON mall Ha Péng

Chung ta sir dung thanh cong cu bén trai dé thuc hién sé hoa cac déi twong ban dd, va bén phai 1a noi
thé hién thong tin cy thé cua ting ddi twong. Sir dungedng cu diém quan tim(POI) mau d6 dé thé hién cac
ctra hang, nha hang, phong ban... con cac dbi twong khac nhu nha vé sinh, cac diém thué xe, khu vic hat
thudc, cu thang. .. s& sir dung ki hiéu riéng c6 biéu tugng & thanh cong cu bén trai. Tén, kich thudc, sb dién
thoai, trang web, gio hoat dong hay hinh anh caa POIdia vét dic trung (landmark) s& dwoc cap nhat cu thé
& thanh cbng cu bén phai.

Sau khi dat dwoc hét POl va landmark cho tang 1 cta trung tim thuong mai s& tién hanh néi duong di
cho céac ddi twong bang cong cu “path node” mau xanh da trdi, vi tri dt cac diém nay thong thuong 1a &
ctra vao cua ddi twong. Thyc hién ndi hét cac diém “path node” véi nhau va ndi cac “path node” nay vao
dung vai POI hoac landmark, cac diém “path node” can dat phii hop sao cho dudng di thang va tranh lam
du thura dit liéu s& khién file qua nang.

Qua trinh nay thuc hién cho dén khi hét cac déi tuong trén ban dd, ching ta c6 thé kiém tra lai dir liéu
dé tranh bo sot dbi tuong trén ban d6 con chua ndi vao “path node” bing cdng cu c6 tén “show invalid
POTI”. Quy trinh s6 hoa ban dd duoc thuc hién tuong tu Voi cac téng va cac dbi tuong nhu san bay, bénh
Vién hay truong hoc.

3. Phan tich, quan ly va ciap nhat dir liéu

Co so dir lidu ban d6 dugc luu trir va quan ly trén imapz, ban déinmapz phan tich duong di, tim duong
di ngan nhat, udc luong dugc thoi gian di dén timg dia diém giap nguoi dung cé cai nhin tong quan hon.
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AEON Mall Ha Bong
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Website

avonrall hadong com.vn

Gitr lom vibc
10:00:22:00

Hinh 3: Sir dung phdan mém inmapz d@é tim kiém duwong di va xem théng tin cac ciia hang ¢ AEON Mall Ha Péng.

Céc dir liéu sau mot thoi gian dai déu co sy thay doi it nhiéu hozc khi c6 yéu cau khao sét lai tir phia doi
tac thi sé tién hanh diéu tra khao sat thuc dia dé bd sung va cap nhat théng tin cho st vai thuc té, do d6 cac
dit liéu ludn mang tinh hién thoi.

Qua trinh bo sung va cap nhat dir liéu ciing dugc thyuc hién tuong tu nhu phan sé hda ban d6 da trinh bay
& muc 2.3, qué trinh cap nhat nay c6 thé 1a thuong xuyén hoic dinh ky khi trung tdm thwong mai, truong
hoc, san bay hoac bénh vién c6 nhiéu thay doi.

4. Thao luan
Ban d6 inmapzcd thé hién thi trén nhiéu nén tang: dién thoai di dong - may tinh bang - thiét bi may tinh
bang ipad va Android, cac trang web va cac trang web nhung trén nhiéu trinh duyét - Chrome, Internet

Explorer, Safari, Firefox.Mot sb hé théng ban d6 pho bién hién nay duoc liét ké dusi Bang 1 (A.K.M.
Mahtab Hossain, 2019).

Bang 1: So sanh mét sé hé thang bdn do web phé bién hién nay.

Nha cung cap it liu Moitruong | hiéuva cambién | Ung dung duoc hd tro
ban do ban do
Federal, state, regional, Satellite (GPS), Cell-based,
Google Maps | user contributions, and Indaor Wi-Fi, Tango: Inertial Google Earth, .BM.W’
andoutdoor and Tesla navigation
other partners sensors, Camera
Indoor Satellite (GPS), Wi-Fi, Foursquare, Craiglist,
OpenStreetMap Users, open data andoutdoor Camera Wikipedia, World Bank
TomTom and . -
Apple Maps otherpartners Outdoor Satellite (GPS), Wi-Fi I0S LBS apps
Bing Maps HERE, country-specific Outdoor Satellite (GP$), _Cell—based, Windows OS LBS apps
partners Wi-Fi
Indooor and . . . |10S LBS apps, Android
Inmapz Google map, Users Outdoor Satellite (GPS), Wi-Fi LBS apps

Trong Hinh 4 (Google indoor map, 2020) thé hién ban db “indoor” ciia mot trung tim thuong mai Simam
Paragon - Thai Lan duoc xay dung va phét trién boi “Google indoor map” nhung chi don gian 1a cung cip
cho nguoi dung thong tin khdng gian cua cac ddi tugng trong tda nha ma khdng thé didu hudng dugc duong
di; hinh 5 (Inmapz, 2020) 1 ban db indoor cua trung tdm thuong mai AEON mall Ha Péng duoc xay dung
va phét trién boi Inmapz thé hién chi tiét va truc quan hon, bén canh day con cung cép thong tin cho ting
dbi tuong, didu hudng chi dan duong di bang dinh vi GPS.
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Hinh 5. Ban do “Indoor” ciia trung tam thirong mai AEON mall Ha Péng dwoC xay du"ng boi Inmapz.

5. Két luan

Nghién curu nay da chi ra duoc sy két hop giita dir liéu thong tin dia ly véi tng dung indoor mobile
mapping cung cap cho ngudi ding nhiitng tinh ning, thuan tién trong viéc tim kiém thong tin va diéu hudéng
bén trong toanha. Viéc st dung inmapzdua trén co s dir liéu théng tin dia 1y dam bao duogc tinh chinh xéc
khong gian khi tuong tac vai cAc chie ning c6 trong phan mém. Tir do, ¢6 thé khiang dinh inmapzhd tro
trong viéc tim kiém thong tin, diéu huéng dudng di rat hidu qua va mang lai ci nhin tét hon cho viéc quan
1y céc trung tAm thuong mai 16N, bénh vién, san bay hay truong hoc.

Ung dung indooor mobile mapping trong quan ly, xay dung va cap nhat dix liéu 1a mot yéu cau cap thiét
ca v& y nghia ki thuat ciing nhu thyc té. Két qua ing dung 1a mot trong nhimg co s& quan trong phuc vu
nhu cau caa ngudi dung ddi véi xu hudng phét trién thong tin khong gian trong nha nhu hién nay.

Piéu hudéng ngoai troi, st dung GPS nhung déi véi diéu hudng trong nha GPS khong phai 1a mot giai
phép kha thi, bai vi khong phai ldc nao thiét bi di dong ciing nhan duoc tin hiéu GPS, nén can c6 cac thiét
bi khac di kém & khu vyc ndi bo bén trong toa nha dé cai thién do chinh xac vj tri trong nha. Co s¢ dix
liéuban d6 can dwoc bd sung lién tuc, didu tra khao sat thudng xuyén nham nang cao do tin cy, tinh thoi
su... cho cac dbi twgng thong tin khdng gian trong nha.
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Loi cam on

Nghién ctru nay duoc hoan thanh dya trén sy tham khao, hoc tap kinh nghiém tur cac két qua nghién ciu
lién quan, cac sé&ch, bao chuyén nganh ctia nhiéu tac gia ¢ cac truong Pai hoc, cac t6 chuc nghién ctu khéc...
Dic biét hon nita nhom tac gia gui |61 cam on ve su hop tac, hd trg va giup d& tir bo phan ki thuat cong ty
¢o6 phan HDV Mobisoft.
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ABSTRACT

Indoor mobile mapping application in collecting, analyzing, and
managing geographic data

Le Thi Nga, Bui Ngoc Quy, Duong Anh Quan
Hanoi University of Mining and Geology, Vietnam

The application of space geospatial information is showing the tendency to grow and extend from outer
space to space inside buildings by combining with information technology and mobile devices. Currently
indoor space information is being used in many businesses in the world, typically, such as "Google indoor
maps" and Google Maps that are provided via smartphones. This article analyzes the indoor mobile
mapping application in collecting, analyzing, and managing data for objects such as airports, schools,
hospitals, and commercial centers. In this study, author use mobile mapping application (Inmapz software)
to develop, update, search, and navigation base on spatial data in a building such as airport, commercial
center, school or hospital, thereby giving assessment about mobile mapping application ability in collecting,
analyze and manage user data. Inmapz software is used to prepare data, integrate and analyze the spatial
data that is attached to the attribute information of each object. This research shows that mobile mapping
application can provides an accurate solution for management, mapping, using and data analysis in
buildings or internal areas.

Keywords: GIS, mobile mapping, indoor map, spatial data, navigation.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
e . VA TAINGUYEN VOI PHAT TRIEN BEN VIPNG (ERSD 2020)
SUSTAINABLE DEVELOPMENT

Xay dung va chuan héa céc co sd dit liéu thanh phan phuc vu
du bao nguy co chay rung

Poan Thi Nam Phuong 1, Nguyén Vian Trung *, Bui Tién Diéu 2, Nguyén Van Son 3, Tran Thi Tric
Mai*, Ng6 Thanh Xuéan °
! Truong Pai hoc Mé - Pja chdt, Viét Nam
2 Truong Dai hoc Déng Nam Nauy, Nauy
3 Chi nhanh Van phong Pang ky dat dai quan Ninh Kiéu, thanh phé Can Tho, Viét Nam
4 UBND xd Binh Phuéc Xuan, huyén Cho Méi, tinh An Giang, Viét Nam
5Trung tam ky thudt Tai nguyén & Méi trieong tinh Vinh Long, Viét Nam

TOM TAT

Nguy co chay ring dién ra thuong xuyén hon trong thoi gian gan day do thoi tiét nang néng cuc doan kéo
dai va do y thirc phong, chita chay ctia con ngudi. Xay dung mé hinh du bdo nguy co chay ring st dung
cac dir ligu dia khong gian va cong ngh¢ GIS mang lai hi¢u qua cao vé tinh hién dai va d¢ chinh xac nhan
duogc. Cac loai anh vé tinh (Landsat, Sgntinel. ..), céc loai ban d6 dia hinh va cac phan mém GIS (Mapinfor,
Arcview, ArcGIS...) duoc su dung dé xay dung co so dir ligu, phan tich to hop, quan 1y s6 ligu. D nhan
duoc két qua mo hinh ¢6 d9 tin cay cao, cc co co dit ligu thanh phan sir dung dé xay dung mo hinh can
phai dam bao yéu cau vé cau tric va do chinh xac dat ra. Chinh vi vay, bai bao nay dé cap dén viéc - Xay
dung va chuin hoa céc co so dir liéu thanh phan dé chay mé hinh du bao nguy co chdy rung nham hd trg
cong tac quan ly phong, chira chay rung tai Vi¢t Nam. Cac co sé dit li¢u cu thé trong bai bao nay Ia huyén
Ky Son tinh Ngh¢ An bao gom: d¢ doc, d¢ cao, cac yeu to su dung dat, chi so thug vat, khoang cach duc‘mg
b6 dén khu dan cu, nhiét d9, toc do gié va lugng mua duogc thu thap tir nhieu nguon dir ligu dia khong gian
khac nhau va dugc chuan héa thanh mét co s dit liéu dia vao cong ngh¢ GIS, cic diém chay (hotpost)
ciing dwoc thu thap, kiém chung & thuc dia va chuan héa sir dung dé danh gia do chinh xac cua mé hinh
duoc xay dung tir cac co so dit liéu thanh phan.

Tir khoa: nguy co chay rimg, GIS, NDVI, co s& dit liéu, chuan héa, DEM

1. Pit vén dé

Hé sinh théi ring Viét Nam dong vai tro quan trong trong viéc chéng lai nhitng hién tuong thién tai cuc
doan do bién dbi khi hau gay ra nhu: Lii lut, sat 10, hiéu tng khi nha kinh...; dong thoi 12 noi cu tri ctia cac
hé dong thuc vat va tang trir cac ngudn gen quy hiém. Bén canh do, ring con 1a mét trong nhitng ngudn tai
nguyén cé thé tai tao, dong gop gia tri to I6n vao nén kinh té quéc gia, gép phan xéa déi, giam nghéo va
nang cao chét lwong cudc sdng cho nhan dan. Theo béo céo cua Tong cuc Lam nghiép (Bo Nong nghiép va
Phat trién nong thon), 6 thang dau nim 2019, ca nude xay ra 156 vu chay rirng véi dién tich ring bi chay
930 ha, ting hon 4 1an so véi ciing ky nam truéc. Thai ky cao diém xay ra chéy rimng tir ngay 26/6/2019 dén
ngdy 01/7/2019 trén dia ban cac tinh mién Trung, trong d6 c6 45 vu chay gay thiét hai téi ring, gdm: Nghé
An, Ha Tinh, Quang Binh, Quang Tri, Thira Thién Hué, a Ning, Quang Nam, Quang Ngai, Phi Yén.

Vi viy, nghién ctru chay rimg dé hiéu ré nguyén nhan va tim ra céc bién phap ngan chan Ia mot nhiém
vu cap thiét. Nhidu cach tiép can khac nhau tir cac mé hinh don gian dén phc tap da duoc dé xuit cho danh
gié chdy rung, chéng han nhu kién thirc chuyén mén (Gonzalez, J.R.; Kolehmainen, O.; Pukkala, T. 2007;
Jaiswal, R.K.; Mukherjee, S.; Raju, K.D.; Saxena, R. 2002), phuong phap thong ké nhu hdi quy tuyén tinh,
boi s6 hdi quy (Oliveira, S.; Oehler, F.; San-Miguel-Ayanz, J.; Camia, A.; Pereira, J.M.C. 2012), hdi quy
logistic (Koutsias, N.; Martinez-Fernandez, J.; Allgéwer, B. 2010; Guo, F.; Su, Z.; Wang, G.; Sun, L.; Lin,
F.; Liu, A. 2016), hdi quy co trong s dia ly (Koutsias, N.; Martinez-Fernandez, J.; Allgéwer, B. 2010), ty
& tan sb (Guo, F.; Su, Z.; Wang, G.; Sun, L.; Lin, F.; Liu, A. 2016), va ham chimng cir tin cdy (Pourghasemi,

*Tac gia lién h¢
Email: doanthinamphuong@humg.edu.vn
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H.R. 2015). Phuong phap kién thirc chuyén gia ré rang mang tinh chii quan va do chinh xac khﬁng cao. Do
do, cac phuong phap thong ké duoc st dung rong rai khi cac mo hinh chay rimg duoc phat trién dya trén
gia dinh thdng ké rang mdi quan hé giita cac bién dau vao va chay ring s& nhu véy trong qué khtr va twong
lai (Eastaugh, C.S.; Hasenauer, H. 2014). Tuy nhién, ché d6 chira chay rimng rat phirc tap va bi anh hudng
bai khdng chi céc yéu t6 khi hau (tic 1a nhiét do, d6 4m, gid va lugng mua) ma con cac yéu té khac nhu
luong vt ligu (tic la tham thyc vat), dac diém canh quan va chinh séch quan 1y; do d6, do chinh xac cua
cac md hinh khong phai lic nao ciing dat yéu cau. Do vay, mot s phuong phap tiép can may hoc da duoc
dé xuét dé danh gid chay rung. Sy phat trién gén day cuia may tinh va hé thong thong tin dia 1y (GIS) da
gidi thieu mot sb ki thuat hoc méay méi, tire 1a hoi quy logistic hat nhan va may vector hd trg. Xay dung va
chuan hoa céc co so dir liéu thanh phan dé chay mé hinh du bao nguy co chay ring nham hd tro cong tac
quan ly phong, chira chay rimg dwoc thyc hién bang ArcGIS®10.4 (ESRI Inc., Redlands, CA, USA) va
ENVI®S5.2 (Exelis Visual Information Solutions, Boulder, CO, USA). Bé xay dung md hinh dy bao chay
rimg, diéu quan trong la phai xac dinh duoc cac ban d6 thanh phan 1a nguyén nhan gy ra chay rimng. Cac
yéu té d6 1a dia hinh (d6 doc va khia canh), vat liéu (tham thuc vat hoic NDVI) va cac dic diém khi hau
(nhiét d9, gio va lugng mua) (Massada, A.B.; Syphard, A.D.; Hawbaker, T.J.; Stewart, S.I.; Radeloff, V.C.
2011; Gonzélez, J.R.; Kolehmainen, O.; Pukkala, T. 2007), nhiing yéu té nay nén duoc sir dung dé phan
tich cac hanh vi chay. Dia hinh dugc coi 12 yéu té quan trong anh huong dén chéy rimg, cac dic tinh anh
huong dén sy phan bé cia tham thuc vat va khi hau dia phuong nhu te d6 gi6 (Jaiswal, R.K.; Mukherjee,
S.; Raju, K.D.; Saxena, R. 2002; Oliveira, S.; Oehler, F.; San-Miguel-Ayanz, J.; Camia, A.; Pereira, J.M.C.
2012; Oliveira, S.; Pereira, J.M.; San-Miguel-Ayanz, J.; Lourengo, L. 2014; Vasilakos, C.; Kalabokidis, K.;
Hatzopoulos, J.; Matsinos, I. 2009). D¢ dbc va khia canh da dugc chon vi dam chéy c6 thé di chuyén nhanh
theo cac déc 1én nhung cham hon ¢ nhitng khu vue c6 d6 ddc di xudng, nguoc lai cac khia canh ¢ thé anh
hudng dén tbe d6 gid lan truyén dam chay (Jaiswal, R.K.; Mukherjee, S.; Raju, K.D.; Saxena, R. 2002).

Muc tiéu chinh cua bai bao nay la xay dung va chuan hoéa cac ban do thanh phan phuc vu du bao chay
ring khu vuc huyén Ky Son tinh Nghé An. Thu thap ban d6 dia hinh quéc gia véi ty 1¢ 1:50.000 va ban d6
hién trang sir dung dat quéc gia véi ty ¢ 1:10.000 cua khu vuc nghién ciru, s6 liéu khi twong thity van bao
gom lugng mua, dd am, nhiét do, gi6. Ban do hién trang chay ring. Thu thap céc théng tin vé loai ring,
lich str chdy ring, anh vé tinh Landsat, Sentinel cac thang trong mudi nam.

Tur Mb hinh s do cao (DEM) véi d6 phan giai khdng gian 20m, thanh Iap cac ban d6 thanh phan bao
gom ban db do cao (Elevation), d6 ddc (Slop), huéng dbc (Aspect), do cong (Curvature), mat do song sudi
(Stream density). Ban d6 chi sb thuc vat NDVI duoc trich xuét tir anh vé tinh Landsat 8 va Sentinel-2. Ban
dd lwong mua (Rainfall), nhiét d6 (Temperature).

Dix liéu lugng mura, gid, d6 4m, nhiét do duoc trich xuat tir co sa dit liéu Pai khi twong thily vin khu vic
can nghién cuau.

2. Dir ligu sir dung va phwong phap nghién ciru
2.1. Dar ligu sir dung

Do sy xuat hién cua chay riing bi anh huong bai cac yéu té khéc nhau véi cac tuong tac phuc tap cua
chang. Tuy nhién, théng thuong cac yéu té duoc lya chon lién quan dén dia hinh, khi hau, dét dai va cac
hoat dong ctia con ngudi . Ching t6i da chon mudi yéu té anh huong lam bién giai thich diu vao trong mo
hinh chay rimg trong nghién ctru nay dua trén dé xuat ctia cac nghién ctru trude day trong tai ligu va y kién
ctia cac chuyén gia. Cac yéu té nay bao gdm sir dung dat, nhiét d9, mat d¢ giao théng, mat do séng sudi,
luong mua, d6 cao, chi s do am dia hinh (TWI), 6 ddc, hudng ddc, 6 cong va khia canh (Bang 1)

Bang 1. Cac nguon dit liéu dieoc sir dung dé |ap ban do dé nhay cam chdy ring

H¢ s6 Nguon Chéy rumg lién quan
MODIS (Hinh anh d6 phan gidi vira phai |
A A7 . 1, | Tram do quang pho) duoc thanh lap tr |MOoi twong quan gitra cac dam chay lich str,
Di li¢u ve‘ lich str chdy ngay 1 thgng Zgn%m )2007 tai Cuc Kri)ém Vi tri cﬁagcl?ﬁng \gfé dong lyc, nhu Eln(f)t chia
rung lam, Bo Nong nghiép va Phat trién Nong | khoa cho cac dam chay trong twong lai
thon (Viét Nam)
Ban db hién trang st | Ban d6 két cau dat ty 16 1: 50.000 cua | Loai dat c6 anh huong déng ké dén sy xam
dung dét Viét Nam nhdp cua nudc i
Mat do song Bén db dia hinh quéc gia ty 18 1: 50,000 |SW ién dién cua cic con song o batky khu
vuc nao gay ra lii lut
Luong mua, nhiét do Tram khi tugng thuy van Mbt trong nhimg yéu td quan trong anh
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hudng dén chay rimg
N Céc khu vuc cao d6 két ndi dong nudc voi
Do cao ALos - DEM PALSAR 30 m c4c con song
Chi sb thyuc vat NDVI Anh vé tinh Landsat, Sentinel-2 Phan tich su xuat hién cia ddm chay
Do déc ALOS - DEM PALSAR 30 m N6 anh hutng dTut(;’cc do va luu lugng
Do cong ALOS - DEM PALSAR 30 m Anh hudng dén sy xdm nhap bé mit.
Huéng déc ALOS-DEMPALSAR30m |0 dnhhudng dén hudng clia dong chay v
anh sang mat troi

a. biém chay lich sir

Thu thap cac diém chay lich st tir tram MODIS, tram ndy c6 kha ning nhan va xir ly dit lidu tir cac vé
tinh TERRA, AQUA, NOAA-15, NOAA-17 va NOAA-18. Chay rimg da dugc phat hién va xu ly trong hé
thong TeraScan tai tram théng qua NASA (National Aeronautics va Quan tri Khdng gian) Thuat toan
ATBD-MOD14 cho dir liéu MODIS (TERRA va AQUA) va Thuat toan NOAA (Co quan Quan ly Khi
quyén va Pai duong Qudc gia) cho cac cam bién khéc. Trong nghién ctru nay, cac diém chay nam 2016 va
2017 da dugc trich xuét. Cac dam chay rimg nay da dugc kiém tra trong qué trinh thuc dia bing GPS don
vi va ban db dia hinh s ty 18 1: 25.000. Toa dé cua nhimg dam chay ring nay sau d6 duoc nhap vao co s&
dir liéu GIS (Hinh 9).

b. Ban do hién trang sir dung dat

Chay ring bi anh huéng boi nhiét dd nhung phu thudc vao cac yéu té khac nhu bé rong dia hinh va cac
loai hinh sir dung dat (LULC). Céc loai dugc xac dinh cho khu virc nghién ctru nhu dat rieng ram, dat cay
bui, dit co, rieng ngap man dét rimg, dat co6 ngap man, dét ring trong, dét canh tac, dat tréng, mat nudc,
khu déng dan cu. Do d6, cac dac tinh cia LULC 1a mét trong nhitng yéu té chinh trong du doan chay rirng
(Hinh 1).

¢. Mdt d¢ sbng sudi

La mot bién sb thay vin, chung t6i st dung mat d6 song dé dinh luong lwong nuéc bé mit va do 4m
xung quanh trong khu vyc nghién ciru va anh huong caa chung dén tinh nhay cam vai lia trén khu vyc
nghién ciru. Mat d6 sdng la tong chiéu dai séng trong luu vue thoat nude chia cho tong dién tich cua luu
vuyc thoat nude. Nhin chung, khu vuc c6 mat do song cao hon c6 dd nhay cam véi lira thip hon cac 1an xuat
hién (Hinh 2)

d. Lwong mua
Ban dd lwong mua (Hinh 3) dugc xay dung dua trén tong lwong mwa nam 2018. Nhitng dit liéu nay dwoc

cung cip bai Trung tm Quéc gia vé Du bao Khi twong Thuy van, Bo Tai nguyén va Maéi truong Viét Nam.
Béan d6 lugng mua duoc noi suy thdng qua tram do mua ctia khu vyc trong phan mém ArcGIS.

e. Do cao

Dia hinh dugc coi 1a yéu t6 quan trong anh hudng dén chay ring vi dia hinh cac dic tinh anh huéng dén
su phan bé caa tham thuc vat va khi hau dia phuong nhu tbe do gid. Do d6, Md hinh Do cao Ky thuat sé
(DEM) da duoc tao ra biang cach sir dung ban d6 dia hinh quéc gia tai ty & 1: 25.000. Dwa trén DEM, d6
déc, khia canh va chi s6 d6 4m dia hinh (TWI) dwoc trich xuit. Do déc va khia canh di dwoc chon vi dam
chéy c6 thé di chuyén nhanh theo cac déc 1én nhung chdm hon & nhiing khu vue c6 d6 dbc di xudng, nguoc
lai céc khia canh c6 thé anh hudng dén tée d6 gio lan truyén dam chay (Hinh 4)

f. B¢ dac

Do ddc di dwoc chon vi dam chay c6 thé di chuyén nhanh theo cac ddc 1én nhung chdm hon & nhiing
khu vuc c6 do6 doc di xudng, nguoc lai cac khia canh c6 thé anh huong dén toc do gio lan truyén dam chay
(Hinh 5).

g. Ban do chi sé thuc vat

Lép pha dat 1a mot bién s khac ma ching toi sir dung dé mo hinh héa su xuét hién cua dam chay. Do
che phu dat la thude do cua ring, ndng nghiép, dat ngap nudc, bé mat khdng tham nudce va cac loai dat
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khacloai trong canh quan. Lép phu dat thuong dugc str dung nhu mot dai dién cho tinh dé chay cua canh
quan dé 1ap md hinh xac suat chay

h. Ban do mdt dé giao thdng

Hoa hoan c6 thé duoc tao ra bai cac phuong tién di chuyén trén duong, tic 1a do tai nan giao théng vi
thé, ring gan duong c6 kha ning bi chay cao hon. Con ngudi 1a mot yéu té anh huong dén xac suat dam
chéy vi chling c6 thé gy ra hoa hoan ngau nhién, dac biét 1a gan khu vuc déng dan cu. Ngoai ra, ty 1¢ that
nghiép va diéu kién kinh té kém c6 thé dan dén viéc khai thac tai nguyén trong rimg, va hoat dong co thé
gay ra hoa hoan ngau nhién. Do d6, khoang cach dén cac con duong va khoang céch téi cac khu vuce dong
dan cu dugc sir dung bang cach dém mang ludi duong va cac khu vue dong dan cu thu dugc tir ban d6 dia
hinh ty I¢ 1: 25.000 (Hinh 10).

i. Ban do nhiér dé

Céc bién lién quan dén khi hau duoc lya chon dé 1ap mé hinh tinh nhay cam véi lira 1a chi sb nhiét do
va han han hang nam. Nhigt d6 1a mot bién quan trong déi véi du dodn chéy ring vi anh huéng cua n6 dén
do am cua vat liéu, do d6 no 1a mot thdng sé quan trong trong du bao chay. (Hinh 8).

2.2. Phwong phdp nghién ciu

Tir cAc ban d6 thanh phan dya trén phuong phap GIS va viéc phan tich cac nhan té chiu anh huong, sé
xay dung dugc ban d6 canh bao nguy co xay ra chay ring véi cac mirc 6 khac nhau tir khong ¢6 nguy co
xay ra dén mirc 46 nguy co xay ra cao nhat cho cac khu vuc trén dia ban nghién ctu. Tir d6 xay dung co
so dit liéu cho nghién ctru chéy rimng két hop vai cudc khao sat thyuc dia voi GPS cam tay da duoc thyc hién
dé kiém tra va xac nhan két qua.

Dé xay dung mot mo hinh du doan chay rimg, diéu quan trong 1a can phai xac dinh dwoc nhitng yéu té
anh hudng chay rirng. Mot ch y quan trong nita la viéc lua chon nhiing yéu t6 anh hudng chéy rieng thay
dbi tiy theo cac dic diém khéc nhau cac khu vuc nghién ctiu va dir liéu sén c6. Theo do, tong s6 11 yéu té
thanh phan anh huong duorc lua chon trong nghién ciru nay gom sir dung dét, mat do séng sudi, lwong mura,
nhiét d6, d6 cao, chi s6 do 4m dia hinh (TWI), d6 dc, hudng dbe, dd cong va khia canh), lich sir chay rirng
(diém chay chiét xuat tir tram MODIS). Céc ban d6 thanh phan nay duoc xay dung tir dit liéu anh vién tham
va dit liéu ban d6 dia hinh, luong mua thu thap duoc & tinh va duoc xay dyng bang phan mém ArcGIS.

Ban dd NDVI (Hinh 7) duoc 1ap tir anh vién tham thu duoc tir luu trir USGS (9 tai http://earthexplorer.

usgs.gov) di duoc sir dung dé tinh NDVI bang céch sir dung phuong trinh nhu sau:

NDVI = (NIR - RED) / (NIR + RED) (1)
Véi anh Landsat 8, kénh can hong ngoai va kénh do tuong tng 1a Kénh 5 va Kénh 4.
Céc ban dd nhiét do, luong mua cho huyén Ky Son (nam 2018) dugc lap tir s liéu dang bang lay tur

Trung tdm khi twong thuy van. Tir Ban dd dia hinh ty & 1: 25 000, xay dung géi co s dit lidu theo so do
1.

[ Bandddiahinhsd |

| Xay dung cac 16p thong tin |

| DPiahinh | Giaothéng | Thuyhé | Dancu | Ranhgiéi | Thyc vat

| Chuén héa cic 16p thong tin va thudc tinh |

| Kiém tra dit liéu khong gian - thudc tinh |

| Ban do thanh phan |
Sodo 1: Quy trinh thanh Igp cac Ban do thanh phan

Céc ndi dung ciia ban do dia hinh duoc chuan héa vé hé quy chiéu, cc thirc md ta bang cac mo hinh dir
lieu khdng gian, chuan veé noi dung co s¢ dit ligu. Tir DEM ta dugc cac ban d6 Do cao, B doc, Huéng doc,
Do cong, chi s6 d6 am dia hinh.
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3. Thao luan

Dix liéu sir dung tir cac ban dd dia hinh, ban db cac 16p phi/sir dung dét, s6 liéu lugng mura, nhiét do va
NDVI tinh tir cac anh vé tinh thu thap dugc. Qua trinh xur ly dit liéu tir cac dix liéu thu thap dugc ra cac san
pham CSDL thanh phan ciia 11 yéu t duoc tién hanh theo qui dinh vé cau tric, chuan ciia CSDL céc thanh
phan véi do chinh xac dam bao cac yéu cau dit ra. Cac CSDL sau xay dung la yéu t6 dau vao dé chay mo
hinh du bao nguy co chay rirng nén phai theo dung chuan qui dinh. Cac két qua da dugc chay thir kiém tra
va dang cho cac két qua khao sét thuc dia dé danh gia do chinh xac két qua mé hinh thu dugc trudc khi
cong bé két qua du bao nguy co chay rimg & huyén Ky Son, tinh Nghé An.

4. Két luan

Nghién ciru nay da dé xuat mot khung méi dya co so dit lieu GIS phuc vu thanh Iap ban do nguy co
chay rung tu 11 yéu t6 thanh phan anh hudng duoc Iua chon trong nghién cuu nay gom sir dung dét, mat
do sbng sudi, luong mua, nhiét do, do cao, chi s d6 am dia hinh (TWI), d6 dbc, hudng dbc, do cong va
khia canh, lich sir chéy rimg (diém chéy chiét xuat tir tram MODIS). Céc ban d6 va CSDL sau khi chuan
hoa da dugc danh gia dam bao do chinh xac dé c6 thé phuc vu viéc xay dung mé hinh du bao nguy co chay
rong.
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Doan Thi Nam Phuong !, Nguyen Van Trung !, Bui Tien Dieu 2, Nguyen Van Son 2, Tran Thi Truc Mai 4,
Ngo Thanh Xuan ®
! Hanoi University of Mining and Geology, Vietnam
2 University College of Southeast Norway, Norway
3 Branch of Land Registration Office Ninh Kieu District, Can Tho City, Vietnam
4People's Committee of Binh Phuoc Xuan commune, Cho Moi district, An Giang province, Vietnam
5 Center for Natural Resources and Environment of Vinh Long province, Vietnam

The risk of forest fire has happened more often in recent times due to prolonged extreme hot weather and
human awareness of fire prevention and fighting. Building forest fire risk prediction models using
geospatial data and GIS technology brings about high efficiency in modernity and confirmed accuracy. In
order to get highly reliable model results, the component databases used to build the model need to ensure
the required structure and accuracy. Therefore, this article mentions the development and standardization
of component databases to run forest fire risk prediction models to support forest fire prevention and
fighting management in Vietnam. The specific databases in this article are Ky Son district, Nghe An
province, including: slope, elevation, land-use factors, vegetation index, road distance to residential area,
temperature, wind speed and precipitation were collected from various geospatial data sources and
standardized into a database based on GIS technology. Hotposts were also collected and verified at field
and standardization are used to evaluate the accuracy of the model built from the component databases.

Keywords: Forest fire risk, GIS, NDVI, database, standardization.
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Ung dung mé hinh thuy luc va GIS xéy dung ban do
hiem hoa ngap lut khu vuc ha Iuu song Ca

Duong Anh Quan %", Truong Van Anh 2, Blii Ngoc Quy !, Pham Vian Hiép ?, Nguyen Danh Dirc !,
Le Thi Nga !, Tran Th1 Mai Anh 3, Truong Xuan Quang 2
! Truong Pai hoc Mé - Pja chdt, Viét Nam
2 Truong Dai hoc Tai nguyén va Méi truong, Viét Nam
8 Truomg Dai hoc Nong Lam Thai Nguyén, Viét Nam

TOM TAT

Lii lut 12 thién tai thuong gap nhat tai Viét Nam, day ciing la mot trong nhimg dang dang thién tai gay nhiéu
thiét hai vé& ngudi va tai san. Céac luu vuc sdng thudc cac tinh mién Trung c6 thé coi 14 tim diém cia li lut,
theo thong ké vao nam 2018, 1ii lut tai khu vure nay 1am 218 nguoi chét va thiét hai kinh té khoang 20 nghin
ti dong. Chinh vi vay, cong tac phong, chdng thién tai tai khu vuc nay ludn la nhigm vu quan trong cia
chinh quyéen va nhan dan tai day. Trong cong tac phong chong thién tai, viéc 1ap ke hoach phong chong rui
ro thién tai luén dugc dat 1én hang dau, trong do, cong tac danh gia, du dpén thién tai n6i chung va 1t lut
noi riéng tré nén cuc ky guan trong. Viéc danh gia hiém hoa Iii lut dugc tien hanh bang nhicu phuorng phép
khac nhau nhu 1ap md hinh thuy lec, gidm séat bang cong nghé vién tham, mé hinh hoa bang cac h¢ théng
GIS hoac glam sat 1ii dya theo cac cam bién thoi gian thuc... Trong cic phuong phép trén, mdi phuorng
phap déu c6 cac uu nhuoc diém nhat dinh, nghién ctru nay dua ra su két hop gitra viéc ung dung md hinh
thay luc va ky thuat GIS dé thanh Iap cac ban d6 hiém hoa lii phuc vu cho cong tac danh gia rui ro thién
tai. Vung nghién ctru duoc lya chon 14 ha luu song Ca. Nghlen ctru dugc tién hanh dua trén viéc Iap mo
hinh thuy lyc cua khu vyuc ha luu séng Ca trén bo phan mém MIKE véi 4 kich ban 1ii chinh véi x4c xuat
10%, 5%, 2% va 1% tuong tng véi chu ky 1ii 10,20,50 va 100 ndm. Dya trén két qua caa mé hinh thuy luc,
cac kich ban 1i dwoc chuyén thanh cac ban d6 kich ban 1ii trén GIS va tong hop dé tao thanh ban d6 hiém
hoa 1ii. Theo d6, két qua caa nghién cuu la ban dd hiém hoa lii trén khu vuc song Ca véi cac dir ligu théng
ké. Nghién cuu cho thay viéc két hop mo hinh thuy lec va GIS xay dung ban d6 hiém hoa I3 la rat nhanh
chéng, chinh xé4c va dé ung dung trong cong tac danh gia rui ro thién tai ndi chung va ddi véi lii lut n6i
riéng.
Tir khoa: danh gia hiém hoa, 1 lut, GIS, md hinh thay lyc, MIKE

1. Mé dau.

L lut 1a mot trong nhitng dang thién tai nguy hiém nhat xay ra tai Viét Nam(Tran va nnk, 2015). Danh
gia hiém hoa 1ii Iut 12 mot cong tac quan trong, dic biét 1a véi cac khu vuc nam dudi ha luu cac séng, ven
bd bién noi ma dan cu, co sé ha tang va kinh té déu c6 nguy co anh huéng do ngap lut boi mwa 16n thugng
luu va tridu cudng. Bude dau tién cho moi nghién ctru danh gia vé hiém hoa 1ii lut 12 x4c 1ap cac kich ban
It lut. Mot tran 1 thiét ké 1A mot tran 1 trén 1y thuyét c6 thé 1a dya trén mot trong hai phuong phap thiét ké
bao gém: phan tich tan suét li (FFA) va phan tich mua rao-dong chay (RRA),(Wright va nnk., 2015).
Phuong phép dau tién thiét ké tran 1 dua vao phan tich thdng ké céc dir liéu quan tric dong chay. Phuong
phap nay thuong dwoc ding dé xac dinh dong chay téi da tai mot diém trong mé hinh thiét ké 1i. Phuong
phéap thir hai thiét ké mot tran 1d bang cach wdc tinh dong chay tran dwa trén phan tich sb liéu quan tric mua
trén luu vyc, do vay n6 duoc ding dé xac dinh muc do toi da va ché do thuy van caa mot tran liL.

Déi vai cac québc gia phat trién nhu My va cac nudc chau Au, phuong phap FFA duoc st dung rong réi
trong thiét ké 1a vai diéu kién hé théng cac tram quan tric dong chay hét sire day dic, bao pha hoan toan
cac dia diém trén luu vuc song (UK Centre for Ecology & Hydrology,1999; Nathan va Weinmann, 2019;

*Tac gia lién h¢
Email: duonganhquan@humg.edu.vn
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Castellarin, 2010). Tuy nhién, véi cac qudc gia dang phat trién nhu Viét Nam, viéc str dung FFA ¢ thé dua
dén céc sai léch do dir liéu quan trac khong day du vé ca do phi khong gian va thoi gian. Trén thuc té,
nhiéu tac gia da xac minh duoc RRA cho ké qua tét hon FFA véi cac luu vuc cd it tram quan tric
(MCKerchar aMacky, 2001; Calver, Stewart va Goodsell, 2009;).

Tai Viét Nam, mot sé tiéu chuan thiét ké ki thuat dugc ban hanh trong linh vyc thiét ké 1 nhu TCVN
9845:2013 (Tinh toan cac dic trung dong chay 1it) va TCVN 7957:2008 (Mang luéi va cong trinh bén ngoai)
déu tuong ddi kho tiép can dé phan tich hiém hoa 1ii trén pham vi luu vuc song. Ca hai tiéu chuan nay déu
tuong ddi kho tiép can dé phan tich hiém hoa 1ii trén pham vi luu vuc song. Trén thyc té, viéc thiét ké 1a
thuong duoc xac dinh bang cach sir dung mét sy kién béo lut da xay ra trong qua khir ¢é tham khao va mo
rong Vi cac tan suat thiét ké véi chu ky 1ap lai 10, 20, 50, 100 ndm tily theo muyc dich ciia nghién ctu. Tuy
nhién, b&o 1a mot su kién hiém khi xay ra Iap lai nhu nhau tai cing mot dia diém, theo d6, luvong mua trén
toan Iuu vuc chinh la nguyén nhan chu dao cua cac tran 1 1on.

Hiém hoa, theo Uy ban lién chinh pha vé bién d6i khi hau - IPCC (IPCC, 2001;(IPCC 2014), dwoc ciu
thanh tir cudng do, dia diém va tan suat. Theo d6, viéc xac dinh hiém hoa lii can duoc xac minh khéng chi
cuong do, vi tri 1 ma bao gdm ca tan suét 1i. Viéc két hop céc yéu td trén dé xac dinh hiém hoa i khong
dé dang, nhiéu nha nghién ctu ung dung GIS dé két hop céac yéu t6 trén. Bai bao nay dwa ra quy trinh xac
dinh hiém hoa lii bang phuong phap két hop gitra mé hinh thay luc va tng dung GIS. Quy trinh nay duoc
thuc nghiém trén luu vuc song Ca.

2. Khu vec nghién ciu

Luu vuc séng Ca la mot trong nhing Iuu vuc I6n nhét tai Bic Trung B, day 1a mot luu vuc qudc té c6
dién tich 1a 27,200 km2vai d6 dai 531 km ,trong d6 phia lanh tho Viét Nam chiém 17,730 km? (65.2% tong
dién tich luu vuc).C6 ngudn goc tir nii Muong Khut va Muong Lap (1.800 - 2.000 m) tai CHDCND Lo,
Iwu vuc chay theo huéng tay bic - dong nam qua ba tinh Thanh H6a, Nghé An va Ha Tinh truée khi chay
ra bién Pong qua ctra song Cira Hoi. Mila mura tai Iuu vuc song Ca kéo dai tir thang 5 dén thang 10 & thugng
nguon va tir thang 8 dén thang 11 & ha lwu. Hang nam, luu vuc nhan dugc lugng mua trung binh 1100 +
2500 mm, tuy nhién phan bd khong déu theo khong gian. O cac khu vuc phia dong ciia ddy ndi Bac Truong
Son nhu thuong nguon sdng Hiéu, song La va song Giang, lugng mua trung binh hang niam c6 thé 1én toi
2000 + 2400 mm.. Tuong tu nhu vay, dong chay hang nim phan bd khong déu theo khong gian, dao dong
tir dudi 20 1/s.km2 dén trén 80 I/ s.km2 & phia dong ctia ddy ndi Bic Trudng Son Mua mua kéo dai tir thang
5 dén thang 10 ¢ thuong ngudn va tir thang 8 dén thang 11 & ha luu.

X

Hoang Sa (Viet Nam)

é

Truong Sa (Viét Nam)

Hinh 1.Ha luwu song Ca.
3. Dit liéu va phwong phap
3.1. D ligu

Dit liéu dwoc sir dung trong nghién ciru bao gém:

Céc dit liéu thdng ké vé khi tugng, thily vian tai cac tram quan tréc trong luu vuc song Ca tir 1987-2017
Dix liéu dia hinh 1:10000 va 1:5000, di liéu mat cit song dwoc thu thap tir 2001-1014

Dix liéu hién trang str dung dat nam 2015.
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Dir liéu ban d6 vé ha tang phong chéng thién tai: dap, céng, tram bom, hé thong dé, ké...tir dir liéu cua
Tong cuc phong chdng thién tai 2017.

Dir liéu ban dd vé co so ha tang giao thdng va cac cong trinh 1én dwoc thu thap tir ngudn open street
maps 2017.

3.2. Phwong phdp xdy dung md hinh thay luc

Phuong phap duoc sir dung dé xay dung mo hinh thay luc trong danh gia hiém hoa Iii 1a tng dung
phuong phap RRA. Tt cac dit liéu lugng mua dugc thu thap dua trén cac tram do trong luu vuc, céc tinh
toan tan suit dwoc dua ra cho cac thoi doan mua tir 10 pht téi 72 gior trén cac luu vuc con. Qua trinh xay
dung md hinh thay luc dugce xac dinh theo minh hoa dudi (Hinh 2):

Xac dinh cac tiéu lvu vue

Thiét ké diéu kién bién
Thiét ké cac kich ban

Hinh 2. Qua trinh xay dung md hinh thay luc

3.2.1. Xdc dinh cAc tiéu leu vuc

Pé xé4c dinh bién trén va bién khu giira, nguoi ta thuong ung dung cac mé hinh mua rao- dong chay dé
tinh dong chay vao va cac nhap luu va chi luu trong cac tiéu luu vuc c6 lién quan. Trong nghién cau nay,
cac tiéu luu vuce duge xac dinh dua trén céc tiéu chi sau: (1) Cac cong trinh thay loi chinh trong hé thdng
nhu cac hd chira thity lgi, hd chira thuy dién va cac nat phan chia; (2) Luu lwong tir cac diém phan luu va
nhap Iuu trén mang ludi song; va (3) Dién tich bién nhap luu ciia cac song duoc tinh bang 20% tong dién
tich luu vuc.

Pé phan tich 1ii, mo hinh thuy dong luc 1D duoc thiét 1ap cho phan dudi cua luu vuc tir sau cac hd chira
ra bién. Hon nira, dong chay nhap Iuu tir cac luu vuc phu khéac doc theo mang lugi séng chinh can duoc
tinh toan. Theo tinh toan cua nghién ciru, toan bo luu vuc séng Ca duogc chia thanh 27 tiéu luu vuc.

3.2.2. Thiét ké mura

Trong nghién ciru nay, cac duong cong IDF duoc st dung dé xay dung cAc tran mua thiét ké, trong do
I6p nuwde mua dwoc st dung thay vi cudng d6 mua dé dé dang hon trong cac giai doan sau, tinh theo phuong
trinh (1)

h=axt" 1

Véi h 12 16p nuée mua (mm) véi thoi doan mua t; a, n 1a cac thong s tinh tir chudi dix liéu; vai = h/t la

cuong do mua.

3.2.3 Xdc dinh cdc diéu kién bién

Khi chay mé hinh thily lyc, cac duong qua trinh lii thiét ké da dugc sir dung 1am dau vao (cac diéu kién
bién trén va bién khu giita) c6 thé bi bién ddi do truyén lii trong song va cac bai ngap li va ving ngap lut
ven sdng, tao ra cac hinh dang giéng voi cac quan trac thyuc té hon.

Bién dudi str dung muc nudc tridu thuc do tai Cira Hoi. Di véi cac truong hop md phong kich ban, gia
tri muc nudc bién téng hop lién quan dén mé hinh va duge xac dinh la chu ky tridu cao; trong mét sé kich
ban, myc nudc bién co thé lam gia ting cac gia tri nwdc dang do bao dwoc ldy tir cac tinh toan trude do.
Trong nghién ctiu nay, mot duong cong tan suat ciia muc nudc bién trong thoi ky nude dang do bao duoc
ldy theo tiéu chuan Viét Nam TCVN 9901: 2014 ddi véi cong trinh thay lgi - Yéu cau di véi thiét ké dé
bién.

3.2.4. Xay dung cac kich ban li

Céc kich ban duoc xay dung trén co so két hop gitra cac tran mua 16n thiét ké va cac truong hop muc
nudc trieu nhu bang dudi day
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Bang 1. Cac kich ban trong diéu kién hién tai

Kich ban Ché d6 mo phong RP (Téan suat) | Diéu kién bién ha luu (muyc nudc bién*)
1 Dong chay khong 6n dinh | 100 nam (1%) 20 nam (5%)
2 Dong chay khong 6n dinh | 50 nam (2%) 20 nam (5%)
3A Dong chay khong 6n dinh | 20 nam (5%) 10 nam (10%)
3B Dong chay khong 6n dinh | 20 nim (5%) 100 nam (1%)
4A Dong chay khong 6n dinh | 10 ndm (10%) 10 nam (10%)
4B Dong chay khong 6n dinh | 10 ndm (10%) 100 nam (1%)

(*): Muec neoc bién thiét ké duroc 1dy theo TCVN 9901:2014 vé thiét ké dé bién.

Sau khi x4c dinh dugc kich ban va céc thdng s6, mé hinh thuy luc dugc thuc hién trén b phan mém
MIKE. Céng viéc nay bao gom:

- Thiét 1ap mé hinh 1D trén MIKE 11

- Thiét 1ap md hinh 2D trén MIKE 21

- Két hop mo hinh MIKE 11 va MIKE 21 dé tao thanh MIKE FLOOD.

- Hiéu chinh kiém dinh mé hinh thily luc bangmé hinh thiy van MIKE NAM
3.3. Ung dung GIS két heop két qua mé hinh thay lwe dé xdc dinh hiém hoa Ii.

Sau khi xé&c 1ap md hinh thuy lyc va chay thi, hiéu chinh, céc kich ban li dwoc chuyén tir bo phin mém
MIKE sang dinh dang shp bao gém céc polygon ludi tam giac chtra thong sé mirc nuwdc ngap 16n nhit. Céc
polygon nay dugc chuyén thanh ban dd mirc nuéc ngap théng qua qua trinh ndi suy diém tam tam giac.Cac
kich ban 1 dugc két hop bang cong cu phan tich khong gian theo phuong an két hop nhu trong bang sau:

Bang 2. Phan cap hiém hoa /.

Mt 6 hidm hoa Kichban  |Kich ban 3A(20%, |Gia tri 1on nhat cta|Gié trj 16n nhat ctia
i j 4A(10%) tricu thap) kich ban 2, 4B kich ban 1, 3B
HO (Khong hiém hoa) Khu vyc khong bi lut

HI (Hiém hoa thip)

0 <Mitrc ngép<1m

Khu vuyc bi lut

H2 (Hiém hoa trung binh)

0 <Mirc ngép<lm

Micngdp>1m

H3 (Hiém hoa cao)

0<Muc ngap<lm

Muc ngdp>1m

H4 (Hiém hoa rit cao)

Muc ngdp>1m

Két qua cudi cung la ban dd hiém hoa lii dwoc phan mirc tir muc thap, trung binh, cao va rét cao.

4. Két qua va thao luan.

4.1. Két qua mo hinh thay luc

M© hinh thay lec cho ra két qua bao gdm: mé hinh thuy luc va dit liéu d6 su ngap.Két qua mé hinh 1D
va m6 hinh 2 D: 1a c&c mang luai thuy huc dugc xay dung nhu hinh duéi:
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Hinh 3. Két qua xay dung md hinh thaiy lyc.
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M6 hinh 1D xay dung dugc mang ludi thuy lyc bao gdm12 con séng va 320 mit cit ngang dam bao viéc
xay dung mé hinh chinh xac. M6 hinh nay ciing mé ta hé thng céc cong trinh thay loi Ién ciing nhu cac
dudong giao thong chinh cua khu vuc nghién ciru. M6 hinh 2D duoc tinh toan chi tiét hon véi khu vuc ha du
song Ca bao gdbm day du cac duong giao thong, céng va cac cong trinh thay loi.

Dit liéu d6 sdu ngap bao gom mang ludi cac tam giac vai thong tin do sau ngap lon nhat bao gdm 6 kich
ban dugc thanh 1ap cho 2017. Cac dir liéu nay dugc noi suy trong GIS va trinh bay dudi dang cac ban db
d6 sau ngép nhu sau:

Ban dé mirc nwéc ngap theo kich ban 1(1%) Ban dé mirc nwére ngap theo kich ban 2(2%)

Chu giai 2 i , ) Chu giai
Mirc ngdp (m) - - b Mirc ngdp (m)
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I is-2
W25 |
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3039000

Ban b mirc niwéc ngdp theo kich ban 3A(5%) Ban dé mirc nu6e ngap theo kich ban 3B(5%)
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Hinh 4. Két qua cac kich ban £ tir md hinh thay lic(a,b,c.d,e,f twong img véi cac kich ban 1,2,3A,3B, 4A,
4B,) theo di li¢u nam 2017.
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4.2. Ban dé hiém hoa Ii.
Ban dd hiém hoa & dwgc xay dung dua trén cac ban dd dir liéu mic nuéc ngap (6 kich ban)tir mé hinh
thity luc két hop trong GIS theo bang phan cip 3 va duoc trinh bay nhu hinh 5:

Ban db hiém hoa lii ha lwu séng Ca
555000 570000 585000
. " - . .

)
Nghi LO" -
.. Nghi Loc
W\ P
H {

Chii giai

Mirc @6 hiém hoa lai

B Lowmnsp
Moderate/Trung binh
[:l High/Cao
B very high/Rit cao
L
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2050000
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Si.’-lnnﬁ sm'm 5!5'000

Hinh 5. Két qud ban d@é hiém hoa i ha lwu séng Ca thuc té 2017.
Téng dién tich dit nam trong khu vuc hiém hoa 1ii 14 35956.86 ha, cu thé duoc thdng ké theo bang 3.
Bang 3: Thong ké dién tich hiém hoa li ciia ha heu séng Ca.

Miic hiém hoa Dién tich (ha)
Rat cao 17367.07
Cao 3332.97
Trung binh 2200.64
Thap 13056.18

Ban dd hiém hoa lii cho thdy khu vuc ¢ hiém hoa ngép lut 16n nhét cua ha luu séng Ca bao gdbm cac
huyén Buc Tho, Hong Linh cua Ha Tinh va Hung Nguyén, Nam Pan ctia Nghé An. Két qua ciing cho thay
hiéu qua caa hé thong dé song Ca trong viéc han ché 1u lut.

5. Két luan

Két qua nghién ctru cho thiy, viéc tng dung GIS két hop véi mo hinh thily lyc dé xay dung ban db hiém
hoa 1&i mang lai nhiéu tiém ning trong cong tac danh gi4 thién tai dic biét ddi véi 1i & cac luu vuc song.
Két qua nay c6 thé dugc ap dung trong cac nghién ciru V& i lut tai cac luu vuc song twong tu.

Su két hop caa GIS véi mé hinh thiy lyc cho thiy kha nang két hop da nganh cua cong nghé GIS. Viéc
két hop GIS mot cach rong réi véi cac cong cu, nghién ciru cia cac nganh khoa hoc khac dem lai nhiéu hira
hen trong tuong lai d6i véi nghién ctiu khoa hoc trai dt néi chung va GIS ndi riéng.

Loi cidm on

Bai bao duoc thyuc hién trong khuon khd dé tai nghién ciru khoa hoc cap cé sé ma s6 T20-11, Pai hoc
Mo - Dia chat.
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ABSTRACT

Intergrated hydraulic model and GIS in flood risk mapping - a case
study in downstream of Ca river

Duong Anh Quan !, Truong Van Anh 2, Bui Ngoc Quy !, Pham Van Hiep !, Nguyen Danh Duc ¢, Le Thi
Nga !, Tran Thi Mai Anh 3, Truong Xuan Quang ?
'Hanoi University of Mining and Geology, Vietnam
2Hanoi University of Nature Resources and Environment, Vietnam
3Thai Nguyen University of Agriculture and Forestry, Vietnam

Flooding is the most common natural disaster in Vietnam, it is also one of most damage disaster, causing
many losses of life and property. The river basins of the central provinces can be considered as the intensity
area of floods, according to statistics in 2018, floods in this area caused 218 deaths and economic losses of
about 20 trillion VND. Therefore, natural disaster prevention and control in this area has always been an
important task of the government and people here. In the prevention of natural disasters, disaster risk
planning is always at the forefront, in which the assessment and prediction of natural disasters in general
and floods in particular become extremely important. Flood hazard assessment is carried out by various
methods such as hydraulic modeling, remote sensing monitoring, GIS modeling or flood monitoring based
on time sensors. Actually,... In the above methods, each method has certain advantages and disadvantages,
this study offers a combination of the application of hydraulic modeling and GIS techniques to create flood
hazard maps using for disaster risk assessment. The study area is the downstream of Ca river. The study
was conducted based on hydraulic modeling on the MIKE software suite with 4 main flood scenarios with
probability of 10%, 5%, 2% and 1% corresponding to the return period of 10,20,50 and 100 years. Based
on the results of the hydraulic model, flood scenarios are converted into flood scenario maps on GIS and
synthesized to create flood hazard maps. Accordingly, the result of the study is a flood hazard map.
Research shows that combining hydraulic model and GIS to create flood hazard map is very quick, accurate
and easy to apply in disaster risk assessment in general and for floods in particular.

Keywords: hazard assessment, flood, GIS, hydraulic modeling, MIKE.

85



ERSS HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
BRTHSGENES D /A TA] NGUYEN VO PHAT TRIEN BEN VNG (ERSD 2020)
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Thanh 1ap ban d6 bé mat khng tham sir dung di ligu anh vé tinh
Sentinel-2 ¢ khu vuc thanh pho H6 Chi Minh

Pham Vin Tung >*, Nguyén Vin Trung 2, Vii Xuan Cuong !, Nguyén Vin Son 3
L Trrong Pai hoc Tai nguyén va Méi truong thanh phé Ho Chi Minh, Viét Nam
2 Trwong Pai hoc M6 - Pia chat, Viét Nam
3 Chi nhanh Vin phong Pang ky dat dai quan Ninh Kiéu, thanh phé Can Tho, Viét Nam

TOM TAT

Thanh phé Hb Chi Minh 1a d6 thi 1on ¢6 toc 6 do thi hda nhanh ¢ nude ta. Theo do, bé mat khong tham
dugc coi 1a chia khoa dé xac dinh qua trinh d6 thi hoa, su phat trién bén viing, va phuc vu quy hoach va
quan ly d6 thi. Thanh lap ban d6 bé mat khong tham sir dung anh vé tinh la phuong phap hiéu qua cho
pham vi rong 16n va dam bao do tin cay. Trong nghién ctu nay, dir li¢u anh Sentinel-2 thu dugc trong nam
2020 da duoc sir dung dé phan loai thanh bon 16p phii bé mat bao gom nuée, thuc vat, dat trong va bé mat
khong thdm sir dung thuat toan phan loai KNN (fuzzy K-Nearest Nelghbors) trén phan mém eCognition.
Nghién ciru s& tap trung vao danh gia két qua phan loai céc I6p phu va be mit khéng tharn dé khang dinh
tinh hiéu qua va do tin cay cua phuong phap thuc hién. Dién tich caa bé mat khéng tham nam 2020 1a co
s& dé so sanh vai cac dién tich bé mat khong thim cua cac nam trude d6 cung cap dugce sy mo rong dién
tich bé mat khong thdm trong qua trinh d6 thi héa & thanh phé 16n nhét nudc ta gidp cho cac nha qui hoach
thanh phd dua ra cac chinh sach qui hoach phat trién bén vimg d6 thi.

Tir khoa: Thanh phd Ho Chi Minh, d6 thi héa, bé mat khéng thim, Sentinel-2, phan loai KNN.

1. Pit véan dé

Bé mat khong thim nudc 1a cac vat liéu ngan can sy thAm nhap caa nudce vao dat nhu hé thong giao
thong, méi nha, bai dau xe, v.v... B& mat khéng thim 1a mot chi sé quan trong sir dung danh gia mirc do d6
thi hoa va cac tac dong cua cac hé sinh thai (Arnold Jr & Gibbons, 1996; Schueler, 1994). Mot s nghién
ctru trude day cho thay sy thay doi dién tich bé mat khong tham (BMKT) c6 lién quan dén sy anh huong
dén thuy van, cau trdc sinh canh, chat luong nude va da dang sinh hoc caa hé théng thay sinh (Schueler,
1994).

Trong nhimg nam gan ddy co rat nhiéu ky thuat chiét tach bé mat khong tham da duoc phat trién, tir cac
phuong phap phan loai theo hudng ddi twong sir dung c&c hinh anh c6 d6 phan giai khong gian cao dén ky
thuat dudi diém anh (Sub-pixel), phan tich mé hinh phan tich hdn hop phd (SMA-Spectral Mixture Analyze
model family) va mé hinh hdi quy sir dung anh c6 d6 phan giai khéng gian trung binh hoic thap. Viéc lap
ban d6 bé mat khong tham nude da dwoc &p dung ¢ cac quy md khac nhau tir dia phuwong, khu vuc dén quéc
gia hoic toan cau (Lu et al., 2014). Hau nhu cac nghién ctru trude day da ap dung thanh cong cho khu vyc
thanh thi (Lu et al., 2014). Néu cac phuong phap phan loai truyén thong trén mdi diém anh chang han nhu
phan loai xac xuét cuc dai c6 kha ning phan loai cac 16p sir dung dat / I6p phu mat dat (LULC-Land
Use/Land Cover), két qua phan loai nhan dugc thuong co do chinh xac rat thap ddi véi cac ving do thi. Boi
vay, phuong phap phan loai mém cé chinh xac cao hon duoc lya chon dé phuc vu chiét tach bé mat khong
tham cho khu vuc nghién ciu do thi.

Viéc nang cao d¢ chinh xac phan loai dét d6 thi la mot van dé quan trong trong cac nghién ciru trudc day
Vé Vién tham (Lu & Weng, 2004). Cac phuong phép tiép can khac nhau da dugc &p dung, bao gom ca viéc
két hop dir liéu dia ly, dir liéu diéu tra dan s6 va dic trung cau trdc hoac thdng tin phd cua anh vién tham.
Ngoai ra dé nang cao do chinh xac ciia qué trinh phan loai anh, cac kién thirc chuyén gia, phuong phép phan
loai mo va su két hop dir liéu anh da bo cam da dwoc sir dung trong cac nghién ciru. Tuy nhién, viéc phan

*Tac gia lién h¢
Email: pvtung@hcmunre.edu.vn
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loai dat d6 thi van 1a mot khé khan trong truong hop céc dir lidu vién tham c6 do phan giai trung binh va
thap do su 1an pho trong mot diém anh va 13n pho gitra cac loai 16p phu trén mat dat khac nhau.

Phuong phép phan loai diém anh (Per-pixel) chi xtr Iy thuan tly hinh anh timg diém anh cu thé, trong
khi d6 phuong phép phan loai dudgi diém anh xu 1y dinh luong nhiéu 16p déi tuong trong méi diém anh don.
Phuong phap phén loai dudi diém anh tao ra cac anh thanh phan voi céc gié tri pixel lay tir phan nguyen
hoac phan du caa diém anh c6 chtra thanh phan mdi 16p dbi tuong (Quintano et al. ,2012). Déi voi cac dlem
anh khong bi 1an pho, phan tich hdn hop phd (SMA) cho dén nay 1a phuwong phap pho bién nhat trong s6
céc phuong phap phéan loai duéi diém anh. Viéc phan tich hdn hop phé tuyén tinh (LSMA-Linear Spectral
Mixture Analysis) va phan tich hdn hop phé da mau (MESMA-Multiple End-member Spectral Mixture
Analysis) da duoc chimg minh I phuong phap hiru hi¢u duoc sir dung dé chiét xuat thong tin bé mat khong
tham tir cac anh vé tinh Landsat. Tuy nhién, viéc lya chon cac thanh phan mau ddng nhat phu hop van la
thach thtc 16n nhét trong phuong phap LSMA (Lu et al., 2011; Weng & Hu, 2008; Wu & Murray, 2003).

Zadeh (1965) da gigi thigu khai niém phan loai mo ¢é mo ta va dinh lwong sy khong chinh xac. Phuong
phap phan loai mo da thu hut dwoc Sy quan tdm ngay cang ting dbi vai viéc phan loai dudi diém anh, va
trong chiét tach thong tin bé mat khdng tham (Cao et al., 2012; Hu & Weng, 2011; Lizarazo, 2010; Tang et
al., 2007). Phuong phap phan loai mo tao ra két qua chinh xac hon so véi phuong phap LSMA ddi véi khu
vuc ¢ mat do dan cu cao va mat do dan cu thip (Tang et al., 2007). Phuong phap phan loai fuzzy-SMA da
dugc dé xuit trong cac nghién ciu trude do, trong do gia tri trung binh mo va hiép phuong sai mo duoc lay
tir cAc mau giam dinh thong qua phan tich hdn hop phd (SMA), trong khi gi4 tri cac hang s6 duoc sir dung
trong phan loai mo truyén thong (Tang et al., 2007; Zheng et al., 2014).

Ngoai ra, chi s IBI (Index Based Built-up Index) l4y tir anh Landsat dwoc tinh toén tir chi s SAVI (Soil
Adjusted Vegetation Index), MNDWI (Modified Normalized Difference Wate Index) va NDBI
(Normalized Difference Built-up Index) (Lu et al., 2011). Chi s6 bé mat khdng tham 1SI (Impervious
Surface Index) dugc tinh toan tir 4 kénh pho ciia anh SPOT-5 (Pairman, 2010). Pay 1a mot vai nghién ciu
tinh toan chi sb dat xay dung va bé mat khéng tham truc tiép tir anh nhung do chinh xac phu thuoc hoan
toan vao ngudng duoc chon dé chiét tach duoc bé mat khéng tham. Do vay phan loai hudng ddi tuong KNN
Vv6i viing mau truc tiép sé khic phuc dugc sy lya chon ngudng chua hop 1y ciia cac phuong phép néu trén.

Trong nghién ciru ndy, dir liéu anh Sentinel-2 duoc str dung dé phan loai cac 16p phu dat bao gom cac bé
mat khong thdm, thuc vat, nudc mit va dat trng bang thuat toan KNN (fuzzy K-Nearest Neighbors) va tinh
toan dién tich bé mit khdng thdm & khu vuc thanh phd H5 Chi Minh, Viét Nam.

2. Khu vuc nghién cau va dir liéu sir dung
2.1. Khu v nghién ciru

Thanh phé H6 Chi Minh nam ¢ mién Nam cua Viét Nam (10%46' vi do Bac va 106%42' kinh d6 Dong) 1a
trung tam kinh té, dich vu, du lich, van ho4 va canh quan thién nhién. Pay 1a khu vuc nam bén séng Sai
Gon (Hinh 1) véi tong dién tich khoang 2.096 km2 c6 dan s6 8,993 triéu ngudi vao nam 2019. Sy phét trién
kinh t& manh m& d thuc day viéc mo rong céc khu cong nghiép, cac khu do thi, hé thong giao thong, va co
so ha tang. Pay 1a nguyén nhén chinh gay ra su gia ting bé mat khong thim & khu vuc nay.

2.2. Diz ligu sir dung

Ban d va cé4c anh vé tinh 1a dit liéu can thiét cho nghién ctru nay. Dé chuan bi cac dit liéu, chdng toi st
dung ban d6 hién trang st dung dét ty 1¢ 1/10000 dwoc thanh lap nam 2020 cua Tong cuc Quan ly dat dai,
Bo Tai nguyén va Mbi truong cung cap. CAc anh vé tinh duoc sir dung dé chiét xuat bé mat khong tham 1a
dir liéu anh Sentinel-2. Bang 1 cho thay céc thdng s chi tiét caa anh vé tinh da dugc sir dung.

Bdng 2. Théng tin diz ligu dnh vé tinh Sentinel-2 cua khu vic nghién ciu.

V¢ tinh B§ cam Ngay chup D¢ phén gidi khong gian (m)
Sentinel-2 MSI 22/02/2020 10

3. Phwong phap nghién cieu

Bén loai 16p phu bé mat dugc phan loai tir céc anh vé tinh Sentinel-2 sir dung phuong phéap phan loai K-
Nearest Neighbors (KNN). Két qua phan loai cAc anh vé tinh s& dugc sir dung dé thong ké dién tich bé mat
khéng tham bang cac cong cu GIS. Toan bg quy trinh thuc nghiém cho nghién ctru nay dugc thé hién trong
Hinh
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TAY MINH

BiNH DUFONG

BA RIA - VING TAU

TIEN GIANG

Hinh 1. Khu vizc nghién cizu - Thanh phé Ho Chi Minh.

[ Dt liéu anh Sentinal-2 ]

Y

[ Tang cuong chat lugng anh va cat anh theo pham vi khu vuc nghién ]

Y

Dung phuong phéap phan loai KNN dé phan loai bé mat khéng
tham va cac 16p phia bé mat

Y
Lap ban dd 16p phu bé mat

Y
Théng ké dign tich bé mat khong tham va di¢n
tich cac 16p pha bé mat khac

Hinh So do quy trinh thyc nghiém thanh ldp ban dé bé mat khong tham.
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3.1. Tién xa Iy @nh

Anh Sentinel-2 sir dung 04 kénh Red (R), Green (G) Blue (B) va Near-Infrared (NIR) c6 d6 phan g|a|
khéng gian 10m di dwoc hiéu chinh khi quyén va nin chinh vé lu6i chiéu UTM. Sau dé, ching duoc cat
theo ranh gi6i cua khu vuc nghién cau tai thanh phé H6 Chi Minh (Hinh 3). C4c tAm anh da duoc cét nay
duoc nang cao chat lugng bang cach kéo gidn do twong phan va st dung cac phép loc khong gian dé phuc
vu cho viéc phan loai thanh bén I6p ddi tuong.

Hinh 3. Anh cat ¢ khu viee nghién cizu chup ngay 22/02/2020.

3.2. Phuwong phdp phin logi mé ngwoi 1ang giéng gan nhat

Phuong phéap phéan loai mo nguoi lang giéng gan nhat (Fuzzy KNN) 1a phuong phap phan loai ¢ giam
dinh dung dé phan loai bé mat khong tham, day 1a mot phuong phap tot dé phan 16p cac 16p dbi tugng bé
mit & cap do pixel (Keller et al., 1985). Phan loai KNN c6 thé thyc hién ca phan loai cing va mém. KNN
dung tap hop con cua tat ca cac dit lieu mau dé xac dinh mot 16p cua diém anh hozc cac thanh vién caa mot
I6p. Trong phuong phép phan loai mo KNN ty I¢ phan tram ctia mdi nhém trong sb k-lang giéng gan nhét
dugc gan cho diém anh nhu 1a mot mirc do cia thanh vién d6i véi nhom d6. Theo quy tic phan loai mo
KNN, muc d6 thanh vién caa mau kiém tra x dén 16p ¢ dugc tinh nhu sau:

’ui(x)zjglkﬂL(x_xj) (1)
>.d%(x-x)

i1
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Trong d6 i=1,2,3,...C (s 16p can phan loai), va j=1,2,3....k (s6 lang giéng gan nhat). [ 1;; 1a thanh vién
clia mAau x; tir tap hop mau dén 16p i, trong sb k lang giéng gan nhat cia x. Gia tri cia k dugc gidi han trong
I6p dix liéu mau nho nhat (Zhu & Basir, 2005).

Dé thu thap cac viing mau, ching tdi st dung cac chi s6 SI, SAVI, NDWI, va ISI dé tham khao. Trong
qua trinh chon mau cac ngudng ddi voi mdi chi s6 duoc dua ra ddi vai bé mat khdng tham va céc 16p phi
khéc. Cac diém anh véi dai gia tri dir liéu SI, SAVI, NDWI va ISI niam trong ngudng dugc phan loai cho
mdi l6p, tuong tng bé mat khong tham, tham thyc vat, dat tréng, nudc mat va dat khac.

3.3. Phwong phdp dinh gid két qud phan logi anh

Panh gia d6 chinh xéac phan loai theo mau kiém ching. Theo Congalton (1991), sé lugng mau tét nhat
dé kiém ching it nhat 1a 50 mau trén 1 loai 16p sir dung dat/ 16p phu mat dat. Do chinh xac phan loai dwoc
danh gia bang ma tran sai s6 va chi s6 thong ké Kappa ().

Chi s6 théng ké « duoc tinh theo cong thac (Jensen, 1995):

. N;Xii —;(X”-Xn) (2)
NZ = (%.%,)

i=1
_Trong d6: N: Tong s6 diém lay mau; r: SO 16p doi tuong phan loai; xii: S6 diém ding trong 16p thit i; Xi:
Tong so diém 16p tha i ciia mau; X+i: Tong so6 diém 16p tha i sau phén loai.

K

4. Két qua nghién ciru va thio luan

Tir dit liéu anh Sentinel-2 khu vyc thanh phd H6 Chi Minh véi 04 kénh anh RGB va NIR, phwong phap
phan loai mo KNN duoc sir dung dé phan loai céc 16p pha bé mat phuc vu cho viéc thanh I1ap ban d6 céc
I6p phi bé mat nam 2020 (Hinh 4). Theo ban dd 16p phu bé mat nay, dién tich nuéc mat, thuc vat, dit tréng
va bé mat khong tham duoc tinh todn bang céng cu tinh dién tich trén phan mém ArcGIS 10.2, sau d6 xuét
két qua sang phan mém Excel déthong ké dién tich cac loai dat trén ban d6 va dua ra trong Bang 2. Két
qua nay so véi két qua nghién ciru trudce cua tac gia (Tung, Trung et al. 2018) cho thiy ty Ié dién tich bé
mat khdng thim ting dan theo timg ndm: 24.81% (ndm 2002), 37.85% (ndm 2009), 41.61% (nim 2016) va
48.10% (nam 2020). Trong khi dé, ty 1& dién tich thuc vat giam tir 61,17% xubng 32.43% trong giai doan
2002 - 2020.

Bang 3. Dién tich I6p phi bé mdt duroc chiét xudt tir dit lidu anh Sentinel-2

Lép phu Dién tich (Ha) Chiém ty 18 (%)
Pit trong 3453.06 3.61
Bé mit khong tham 46012.55 48.10
Nudc mit 15163.72 15.85
Thuc vat 31025.36 32.43
Dbi tugng khac 415 0.004

Dé danh gia d6 chinh xéc két qua phan loai anh, chlng t6i lya chon ngau nhién cac viing mau trong toan
bo khu vuc nghién ctu bao gom 204, 292, 269 va 274 diém anh dugc lya chon dé danh gia két qua phan
loai cua bén 16p phu bé mat. Ma tran sai 1dn cua két qua phan loai theo thuat toan KNN nhén duoc ¢ Bang
3.

Trong d6 d6 chinh xéc toan bo va chi sé Kappa lan luot |2 86.0% va 0.81 cho két qua anh d phan loai.
Céc chi s6 Kappa nay dugc tinh toan trong qua trinh danh gia d¢ chinh xéac két qua phan loai dva vao cac
ving mau kiém tra l4y tir ban do hién trang nam 2020 két hop véi Google Earth. Theo cac két qua danh gia
nay, két qua phan loai c6 thé dam bao dé thanh lap ban d6 bé mat khong tham va 16p phi bé mit ciing nhu
dung dé phan tich céc bién dong ciia bé mat khong tham va I6p pha bé mit trong cac giai doan ma anh vé
tinh d4 cung cap.

90



-
E - + -
E
-3 _
g " I
s ;
= Cha giai: + tr
- Ranh gidi quén, huyén 0 25 & 10
Battréng —— — K
Bl =2 st ihing thém 1Tem=25km
- Nuwdec mat
E _ Thuwe wat + +
E l:l pitkhac
660000 670000 680000 690000 700000 710000
Hinh 4. Ban do 16p phii bé mat va bé mat khong tham nam 2020.
Bang 4. D¢ chinh xac phan logi anh.
Céc mau Dit tréng|Bé mat khong tham [Nude mat|Thyc vat| Tong hang DQS;: IQSé)t(ac
Dit trng 185 9 0 5 199 0.93
Bé mit khong tham 9 242 14 4 269 0.90
Nudc mat 8 32 210 11 261 0.80
Thuc vt 2 9 45 254 310 0.82
Téng cot 204 292 269 274 1039
Do chinh x4c nguoi dung| 0.91 0.83 0.78 0.93
Do chinh xac toan bo 0.86
Chi sé Kappa 0.81

5. Két luan

Trong nghién ciru ndy, anh Sentinel-2 thu dwoc trong ndm 2020 d dugc st dung dé chiét tach ra cac 16p
phu mit dat bao gom thuc vat, dat trong, nuéc mat va bé mat khong tham. Bé thuc hién nhiém vu nay,
phuong phép phan loai KNN dugc sir dung dé xay dung ban do 16p phi bé mit ¢ khu vuc thanh phd Ho
Chi Minh. Két qua cho thay dién tich bé mat khong tham la 46012.55 ha (chiém 48.10%), dién tich tham
thuc vat 12 31025.36 ha (chiém 32.43%), dién tich nudc mat 1a 15163.72 ha (chiém 15.85%), dién tich dat
tréng 12 3453.06 ha (chiém 3.61%) va dién tich dat khéc 12 4.15 ha (chiém 0.004%).

Do chinh xé&c phan loai anh bang thuat toan KNN cho d6 chinh xac khé cao, nhan dugc bao gom do
chinh xéac toan b va chi s6 Kappa la 86%, 0.81 cho anh da phan loai.

So sanh véi két qua nghién ctru trudc cia tac gia (Pham Vian Tung va nnk, 2018) cho théy ty ¢ dién tich
bé mat khong thiam ting dan theo timg nam: 24.81% (ndm 2002), 37.85% (nam 2009), 41.61% (nam 2016)
va 48.10% (nam 2020). Sy gia ting nay chii yéu chuyén ddi tir 16p thuc vat sang bé mat khong thim xay
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ra & cac khu vyc ven d6 thi (viing gan ranh gisi gita c4c quan va huyén cua thanh phé Ho Chi Minh).
Nhiing thay di nay cho thiy xu huéng chuyén d6i muc dich sir dung dat do chinh séch quy hoach sir dung
dat trong qué trinh d6 thi hoa caa thanh phé H6 Chi Minh.

Loi cam on
Céc tac gia xin cam on Co quan hang khong Vil tru chau Au da cung cap dir liéu anh Sentinel-2 va Tong

cuc dat dai cua Bo Tai nguyén va Moi truong da cung cap ban d6 hién trang sir dung dat caa khu vuc nghién
chru.
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ABSTRACT

Establishment of the impervious surfaces map using Sentinel-2 data: a
case study in Ho Chi Minh City

Pham Van Tung %", Nguyen Van Trung 2, Vu Xuan Cuong , Nguyen Van Son 3
1 University of Natural Resources and Environment of Ho Chi Minh City, Vietnam
2 University of Mining and Geology, Vietnam
3 Branch of Land Registration Office Ninh Kieu District, Can Tho City, Vietnam

Ho Chi Minh city is known as a quick urbanization area in Vietnam. Meanwhile, impervious surfaces to be
known as the key to identify the urbanization and urban sustainable development as well as planning of
natural resources. Using satellite data to create the impervious surfaces map is effective method and
assurance of reliability for large areas. In this study, temporal Sentinel-2 data acquired in 2020 were
classified for four classes including open water, vegetation, barren and impervious surface area using KNN
classifier algorithm by eCognition software. This study evaluates the accuracy of the classification of Land
Cover and impervious surfaces. At the same time, it also affirms the effectiveness and reliability of the
classification method. Besides, the area of impervious surfaces in 2020 will be compared with the area of
impervious surfaces in 2002, 2009 and 2016. From there, we will see an expansion of the impervious
surface area during urbanization in Vietnam's largest city. The valuable information on Urban Area
Expansion Trends will provide planners with policies on natural resource planning and sustainable
development.

Keywords: Ho Chi Minh City, Urbanization, Impervious surface, Sentinel-2, KNN classification.
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E RSE HOQI NGHI TOAN QUOC KHOA HQC TRAI BDAT
SARTH NG M0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Xur ly may va pan-sharpening anh Sentinel-2 theo ddi sy phat trién
d6 thi tai huyén dao Pha Quéc
Pham Quéc Viét &, V& Qudc Tuin 2

! Hoc vién Cao hoc nganh Quan Iy dat dai, Trwong Pai hoc Can Tho, Viét Nam
2 Khoa Méi truong va Tai nguyén Thién nhién, Truong Pai hoc Can Tho, Viét Nam

TOM TAT

Hién nay, v6i muc tiéu tro thanh dic khu kinh té, _huyén ddo Phu Québc dang dimg trudce nhiéu thach thirc
trong viéc quan 1y d6 thi. Vi vay, viéc sir dung vién tham theo ddi su phat trién do thi 1a hét sic can thiét.
Tuy nhién, c&c dir liéu anh quang hoc thuong bi may che phu lam anh huong dén d6 chinh xac cua két qua
gidi don anh. Vi vay, viéc loai bo may s& tang d¢ chinh xac cua kgt qua giai doan. Sentinel-2 chi cung cap
4 kénh c6 d6 phén giai 10m, diéu nay gay kho khan trong mot s6 nghién cau, dac biét khi can tinh toan
nhiéu chi s6 khac nhau. Dong thoi, viéc thiéu mot kénh Panchromatic gay kho khan trong viéc tao ra cac
kénh d6 phan giai 10m. Tuy nhién, mot sé phuong phap da dwoc phat trién dé ting do phan giai cia céc
kénh 20m 1én dén 10m. Nghién ciu tién hanh xu Iy may anh Sentinel-2 trén nén tang Google Earth Engine
va Pan-Sharpening c&c kénh SWIR bér}g phuong phap IHS. Str dung Raster Cglculator dé phan loai hign
trang do6 thi, tor d6 danh gia su phat trién d6 thi trong giai doan 2015-2019. Ket qua nghién ctu cho thay
dién tich do6 thi tai huyen dao Pha Quoc trong giai doan 2015-2019 da tang 616,62 ha (16,51%). Két qua
déanh gia do chinh xac ndm 2019 dua vao cac diém khao sat ngau nhién trén Google Earth véi do chinh xac
toan cuc 1a 90,4% va hé sé Kappa 12 0,81 cho thiy viéc xir ly may va Pan-Sharpening anh Sentinel-2 trong
theo ddi d6 thi hoa Ia rat hiéu qua, 1am co s cho cac nghién ctiu khéc trong thoi gian toi.

Tir khoa: Do thi; Pan-Sharpening; Pha Quéc; Sentinel-2; xir Iy may

Pit vin dé

Hon mét nita dan sé dang séng & cac thanh phé va cac khu dan cu d6 thi, noi khi hau va méi trudng bi
anh huong tram trong boi sy gia ting cac co s¢ ha ting va hoat dong do thi héa (Foley et al. 2005). Trong
nhiing thap Ky gan day, do thi héa va thay doi st dung dat da tro thanh mdi quan tdm hang dau (Haase
2009). Huyén dao Phi Quéc véi dinh huéng tré thanh dac khu kinh té, dang ding trudce nhiéu thach thic
trong viéc quan ly dé thi. Téc d6 d6 thi hda nhanh tai huyén dao Phi Qubc da va dang tao ra ap luc l6n ddi
v6i moi trudng, san xuit néng nghiép va doi séng dan sinh. Do d6, viéc gidm sat su phét trién cia do thi dé
cung cap céac thong tin hiru ich dén nha quan Iy 1a viéc lam thiét thuc hudéng dén muc tiéu phaét trién do thi
bén vitng. Bdng thoi viéc giam sat dugc sy mé rong cia khong gian do thi cd thé cung cap cac dit liéu can
thiét cho viéc lap ké hoach ciing nhu quy hoach sir dung dat dai.

Vién tham dwoc cdng nhan la mot phuong tién hiru ich dé theo ddi cac thay ddi sir dung dat néi chung
va do thi hda néi riéng, n6 cung cap dit liéu can thiét dé xac dinh va l1ap ban db cac su thay ddi trong ngén
han va dai han (Abd EL-kawy et al. 2019). Trudc day, cong nghé vién tham duoc sir dung trong cac nghién
ctru vé do thi hda mang lai hiéu qua twong ddi tot (Vi du: Chen et al. 2016; Taubenbk et al. 2009). Tuy
nhién, cac dir liéu anh quang hoc thuong bi may che phu lam giam do6 chinh xac cua két qua giai doan, do
d6 viéc xir ly may s& phan nao Cal thién duoc han ché nay.

Anh vé tinh Sentinel-2 bao gém 13 kénh, trong d6 c6 4 kénh c6 d phan giai 10m, 6 kénh 20m va 3 kénh
60m. Sentinel-2 khdng cung cdp mot kénh Panchromatic, diéu nay gy kho khin trong viéc tao ra mot tap
hop cac kénh anh c6 d6 phan giai cao tir cac kénh c6 d6 phan giai thip. Tuy nhién, mot s6 phwong phap da
dugc phat trién dé tang cudng do phan giai cua cac kénh c6 do phan giai thip (20m) 1én dén 10m bang cach
stir dung cac kénh anh cé d6 phan giai cao 10m nhu mot kénh Panschromatic (Vi du: Wang et al. 2016;
Vaiopoulos and Karantzalos 2016).

*Téac gia lién h¢
Email: vietpham260398@gmail.com
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NDBI la chi sé rat quan trong trong phan loai hién trang d6 thi, kénh SWIR la can thiét cho viéc tinh
toan chi s6 NDBI. Mat khac, viéc to hgp mau véi cac kénh hdng ngoai song ngan (SWIR) cho hinh anh sic
nét hon. Tuy nhién, Sentinel-2 lai cung cap cac kénh SWIR véi do phan giai khong gian 20m. Chinh vi thé,
trong nghién ctru nay, chiing t6i da tién hanh Pan-Sharpening cac kénh SWIR dé phuc vu cho viéc phan loai
hién trang @6 thi.

Nghién ctru dugc thuc hién nham danh gia hiéu qua cua ki thuat xtr ly may va Pan Shapening trén anh
vé tinh Sentinel-2, ddng thoi danh gia sy phat trién caa do thi tai huyén dao Pha Quéc trong giai doan 2015
- 20109.

2. Co s ly thuyét va phwong phap nghién ciru
2.1. Phwong phdp xir Iy may trén nén tang Google Earth Engine

Google Earth Engine (GEE) 1a mot nén tang duya trén dam may dé phan tich khoa hoc va truc quan hoa
cac bo dir liéu khong gian dia ly quy mo Petabyte (Liu et al. 2018). Nén tang nay 1a noi ngudi duing c6 thé
viét va thuc thi cac tap lénh dé chia sé va lap lai quy trinh xir Iy va phén tich khong gian dia 1y dé giai quyét
nhiéu van dé xa hoi co tac dong I6n nhu pha rimg, han han, tham hoa, dich bénh, an ninh luong thuc, quan
1y nuwéc, gidm sat khi hau va gidm sat tai nguyén.

Sentinel-2 cung cip mot kénh QAGO chira théng tin mat na dam may, diéu nay duoc tan dung trong
nghién ctru dé xur Iy may cho anh Sentinle-2. Ching t6i st dung dix liéu anh da thoi gian bao gom tét ca cac
anh duoc thu nhan trong mét nam (4p dung cho mdi nam 2015, 2017, 2019), dau tién chlng t6i x6a bo cac
pixel bi may che phii thdng qua viéc str dung thong tin mat na ddm may cua kénh QA60, sau d6 ching toi
sir dung thuat toan Median dé tinh toan trung binh c&c anh trong tap anh dé thu nhan mot tam anh hoan
toan khong bi anh huéng boi may.

Ngoai ra nén tang Google Earth Engine con hd tro viéc gisi han viing nghién ciu théng qua thuat toén
Clip.image va xuat anh sang Google Drive thong qua thuat toan Export.image.toDrive.

Puong dan dén kich ban GEE:

https://code.earthengine.google.com/31481a0f805¢3371d445c75a5e7fbe81

2.2. Phwong phdp Pan-Sharpening (IHS)

Sentinel-2 cung cap bén kénh 10m c6 méi twong quan cao vai cac kénh 20m. Diéu bt budc 1a kénh 8A
phai duoc lam nét boi kénh 8, trong khi kénh 11 va 12 phai dugc lam nét bai kénh 4 thay vi kénh 8 (Kaplan
and Avdan 2018). Trong nghién ctru nay ching toi da st dung kénh 4 nhu mot kénh Panchromatic dé lam
nét cho kénh 11 va 12 bang phudng phap IHS.

IHS I1a mot trong nhitng phuong phép tron anh phé bién nhat trong céc wng dung vién tham. Phép bién
ddi IHS 1a mot ky thuat trong d6 khong gian RGB duoc thay thé trong khdng gian IHS bang cudng do (1),
mau sic (H) va mirc d6 bao hoa (S). Qua trinh hop nhét sir dung bién ddi THS nay dugc thuc hién theo ba
budc sau. (Kazi et al. 2007)

1) PBau tién, chuyén d6i khong gian RGB thanh khong gian IHS (bién d6i IHS).

2) Gid tri ciia cudng d6 I [= (R + G + B) / 3] duoc thay bang gia tri caa PAN.

3) Bién d6i tro lai khong gian RGB ban dau (bién doi IHS ngugc).

2.3. Tinh toan céc chi sé NDBI, NDVI, NDWI

Chi s6 NDVI dugc xac dinh dya trén sy phan xa khac nhau cua thyc vat thé hién giita kénh phé thay
dugc va kénh phd can hong ngoai, ding dé biéu thi mirc do tap trung cua thuc vat trén mat dat. Chi sé
NDVI dugc tinh theo cdng thuc:

NIR—-RED
NIR+RED

NDVI = (Tucker 1979) (D)
Trong d6: NIR 1a phd phan xa ctua kénh hong ngoai gan, Red 1a pho phan xa cta kénh do
Chi s6 NDWI t6i da hoa phan xa cia nude do d6 cac ddi twgng mat nude dwoc dic trung véi gia tri
duong, thuc vat va cac ddi twong khac dic trung boi cac gia tri nhé hon hodc bang 0. Chi s6 NDWI dugc
tinh theo cong thac:

NDW] = SREENZNIR (Prasomsup et al. 2020) 2

GREEN+NIR
Trong d6: GREEN la ph6 phan xa cta kénh xanh 14, NIR 1& phd phan xa ctaa k&nh hong ngoai gan
Chi s6 khéc biét xdy dung chuan héa (Normalized Difference Build up Index - NDBI) lam néi bat cac

khu vyce do thi
SWIR-NIR

NDBI = ———— (Kuc and Chormanski 2019) ?3)

SWIR+NIR
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Trong d6: SWIR 14 phd phan xa cia kénh hong ngoai séng ngan, NIR Ia phd phan xa cua kénh hong
ngoai gan

2.4. Phwong phdp phdén logi hign trang do thi (Raster Calculator)

Raster Calculator cho phép ngudi dung thyc hién cac phép tinh trén co s& gid tri pixel raster hién co.
Céc kénh 2, 3, 4, 8, 11,12 va cé4c anh chi sé6 NDBI, NDVI, NDWI di dwoc sir dung trong viéc phan loai
hién trang do thi. D& xéc dinh ngudng gié tri NDBI, NDVI, NDWI cta doi tugng db thi chiing toi d thu
thap 100 diém d6 thi trén Google Earth va x4c dinh su tuong quan gilta chiing véi chi sé NDWI, NDBI,
NDWI trén anh. Két qua dugc thé hién ¢ Bang 1.

Bang 1: Chi sé duroc ap dung dé phan logi hién trang do thi.
Ddi tuong NDBI NDVI NDWI
Do thi -0,15<NDBI<0,28 0<NDVI<0,26 -0,3<NDWI<0

Thong thuong NDBI cua di tugng do thi mang gié tri duong, do d6 ¢6 thé thy sau khi Pan-Sharpening
ngudng chi s6 NDBI cua dbi twong do thi da co chut thay doi.

3. Phwong phap danh gia d¢ chinh xac

Pé thuc hién viéc danh gia do chinh xac, chung t6i da thu thap 115 diém trén Google Earth trong d6 c6
67 diém l1a do thi, 48 diém la céc loai dat khac, viéc thu thap cac diém mau nay la hoan toan ngau nhién.
Tir két qua khao sat d6i chiéu véi ban d6 di dwoc giai doan dé danh gia do chinh xéac. Lap ma tran sai so
phan loai trén co s& so sanh két qua phan loai véi két qua duoc khao sat thuc té (Nguyén Ngoc Thach,
2005) va tinh toan hé s Kappa (Cohen, 1960).

K= E (Cohen, 1960) ()

Trong d6: T- Do chinh xac toan cuc cho bai ma tran sai s6; E- Pai lugng thé hién sy mong mudn phan
loai chinh xac c6 thé doan trudc

Quy trinh thyc hién nghién ciru duoc thé hién & Hinh 1

DANH GIA DQ CHINH
XAC

[

T R PAN-SHARPENING TINH NDVL, NDBL PHANLOAI ANH
> TIENXU LY VA XU LY MAY |——) e — m;% , = (RASTERCALETLATOR)

THONG KE DIEN TiCH

GOOGLE EARTH ENGINE

Hinh 1: Quy trinh thuc hién nghién ciu.
4. Két qua va thao luan
4.1. Két qua xi Iy may

Bo anh duoc thu thap Ia tap hop tat ca cac anh trong timg nam 2015, 2017 va 2019 tai huyén dao Phu
Qudc, dbi voi mot nudc nam trong ving nhiét d6i nhu Viét Nam, viéc thu thap duoc mot tam anh khong bi
anh hudng boi may 12 rat han ché. Sy hién dién cua may 1am anh huéng dén két qua giai doan, nhitng vi tri
bi may che phu c6 ty & phan loai nham rit cao. Viéc sir dung nén tang GEE gilp ching tdi xir Iy dwoc may
trén anh Sentinel-2 thdng qua thuat toan Meidan. Két qua xir Iy may duoc thé hién & Hinh

Két qua xtr Iy may cho thay cac pixel bi may di hoan toan bi loai bo gilp kha nang nhan dién va phan
loai d6i trong duoc tét hon.
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4.2. Két qud Pan-Sharpening

QUAN DO THO CHAL

“ .

10

Hinh 2: Két qua xi Iy may. (a) Trieoc xi 1y; (b) Sau xi 1.

Trong nghién ctr nay, chiing t6i da thuc hién Pan-Sharpening cac kénh 11 va 12 dé tinh toén cac chi sé
NDBI, NDVI va NDWI nhiam hd tro cho viéc phan loai, trong d6 chi s6 NDBI dong vai tro quan trong
trong phan loai hién trang d6 thi. Két qua Pan-Sharpening dugc thé thién & Hinh 3.

Hinh 3: Két qua Pan-Sharpening anh Sentinel-2.
(a) Kénh 11 trugc Pan-Sharpening; (b) Kénh 11 sau Pan-Sharpening.

Théng qua k¥ thuat Pan-Sharpening, d6 phan giai via cac kénh SWIR da duoc ting 1én 10m bang voi
c4c kénh d6 phan giai cao cua anh Sentinel-2. Cac t6 hop mau cua céc kénh SWIR c6 thé nhan dién dbi
tugng d6 thi t6t hon cac t6 hop mau khac. Mit khac ki thuat Pan-Sharpening ciing cho thdy su bién dang
vé quang phd trén anh dau ra, sy bién dang vé mau séc 1a c6 so véi anh gbc ban dau, diéu nay la mot tro
ngai trong viéc phan loai anh.

4.3. Két qud phan logi danh

Vi viéc xay dyng bo quy tac tir cac chi s d tinh dwoc va cong cu Rater Calculator, ching toi da phan
loai duoc hién trang do thi trong cac ndm 2015, 2017 va 2019.

Két qua phan loai anh cho thay dat do thi tai huyén ddo Phu QUOC chu yéu tap trung 6 ven blen nguyén
nhan mot phan do su phat trién cac khu du lich bién ciing nhur bat dong san ven bién mot cach 6 at. Toc do
db thi hoa nhanh véi sy gia tang lién tuc dién tich d6 thi d& phan nao lam suy giam dién tich tham thuc vat.
Tuy nhién, dién tich tham thyc vat tai huyén dao Phi Quéc van rat 16n va chi yéu 1 ring.

Tir két qua phan loai, chiing t6i da tinh toan duoc dién tich d6 thi tai huyén dao Phi Quéc.

Hinh 5a biéu dién su bién dong dién tich d6 thi cua khu vuc nghién ctu theo thoi gian. Theo do, giai
doan 2015-2017 (tang 324,3 ha) c6 xu hudng gia tang dién tich d6 thi manh mé hon giai doan 2017-2019
(tang 292,32 ha). Diéu nay chling t6 cic co quan quan ly do thi da co cac chinh sach dé kiém soét ty 1¢ gitra
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Hinh 4: Két qua phan logi hi¢n trang dé thi.
Dién tich (ha) (@) Dién tich (ha) (b)
43525 1600
4400 1400
4300 1200
4200 4060,2 1000
4100 00
4000 600
3900 AT350 400 I
o I| I M
3700 0 II III
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3400 2015 2017 2010 =2015 m2017 =2019

Hinh 5: Biéu do bién dgng dién rich dé thi tai huyén ddio Phi Quéc giai dogn 2015-2019.
(a) Tong dién tich do thi; (b) Dién tich do thi tai cac xa.

dién tich cay xanh va dién tich xay dung, qua d6 cai thién phan ndo van dé vé méi truong. Két qua ciing
cho thay téc d6 dé thi héa tai huyén dao Phil Quéc 1a twong ddi nhanh, trong giai doan 2015-2019 dién tich
dét d6 thi di ting 616,62 ha (16,51%).

Xét vé mat dién tich, xd Duong To chiém mét dién tich rat I6n (1368,69 ha nim 2019) va c¢6 xu huéng
tang lién tuc. Xét vé mat do, thi train Duong Pong c6 mat do do thi rat cao (38% nam 2019), dién tich c6
xu hudng ting nhung véi tbc do kha cham so voi cac xi khac nhu Duong To, Ganh Dau, Cira Duong va
thi tran An Thai. Nhin chung dién tich d6 thi tai cac xa trén huyén dao Phii Qudc déu c6 xu hudng ting dic
biét & cac xa nhu Duong To, Clra Duong, Ganh Dau va TT. An Théi. Nghién ciru ciing nhan thay dién tich
16p phii thye vét van chiém mot ty 1é cao mic du ching dang c6 xu hudéng giam lién tuc va bi thay thé dan
bdi cac cong trinh xay dung.

4.4. Két qud ddanh gid dp chinh xéac

Dua vao cac diém khao sat ngau nhién trén Google Earth chung toi da tién hanh danh gia d¢ chinh xac
cua két qua phan loai ndm 2019. Két qua danh gia do chinh xac dwoc thé hién ¢ Bang 2.
Bang 2: Ma trdn sai s6 phan logi

Giai dodn
Do thi Dit khac Do chinh xac
Do thi 63 4 94,03%
KHAO SAT Dat khac 7 41 85,42%
Do chinh xac toan cuc 90,43%
Hé s6 Kappa 0,81
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Két qua voi do chinh xéc toan cuc 90,4% va h¢ s6 Kappa 0,81 cho thay két qua phan loai la rat tot. D6
tugng dat do thi chu yéu bi nham Ian V6i d6i tuong dat tréng do hai dbi tugng nay co ngudng cac chi s0
(NDBI, NDVI, NDWI) tuong d6i gibng nhau. Mat khéc, sy bién dang vé mau sic trén anh sau khi Pan-
Sharpening cling gay kho khin trong viéc nhan dién cac ddi tuong.

Nhin chung, két qua Pan-Sharpening da tang cuong do phan giai cua cac kénh c6 do phan giai thap, anh
déu ra c6 su bién dang vé mau sic so véi anh goc Tuy nhién, véi viéc ting cudng duge do phén g|a| cua
céc kénh co do phan giai thap, Pan-Sharpening van 1a mot ky thuat quan trong va duoc ap dung nhiéu trong
khoa hoc vién tham. Két qua phan loai trén anh da xtr Iy may va Pan-Sharpening cho két qua rat tot voi do
chinh x4c toan cuc 1a 90,4% va hé s6 Kappa 1a 0,81. Tuy nhién, viéc phan loai ddi twong d6 thi van dé bi
nham lan vé6i ddi tuong dat trdng do d6 viée tich hop anh radar va sir dung dit liéu anh da thoi gian 1a can
thiét trong cac nghién ctru sap toi.

5. Két luan

Két qua nghién ctiu cho thay viéc xir Iy may va Pan-Sharpening anh Sentinel-2 Ia rat hiéu qua trong
theo ddi dién bién d6 thi hoa. Két qua phan loai véi d6 chinh xac toan cuc 90,4% va hé sb Kappa la 0,81
da phan loai duoc hién trang d6 thi tai huyén dao Phi Qudc trong cac nam 2015, 2017 va 2019. Nghién
ctu chi ra rang toc do d6 thi hda tai huyén dao Phi Qudc dién ra kha nhanh, ting 16,51% trong giai doan
2015-2019. Tuy nhién, dé cac nghién ctru sip toi dat hiéu qua hon can sir dung dir liéu anh da thoi gian,
nghién ctru sdu hon cac phuong phap Pan-Sharpening cling nhu viéc tich hgp anh radar va anh quang hoc.

Loi cdm on

Pé tai nay duoc tai trg bai Dy an Nang cip Truong Pai hoc Can Tho VN14-P6 bing ngudn vén vay

ODA tr chinh phu Nhat Ban.
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ABSTRACT

Cloud masking and pan-sharpening for Sentinel-2 image in
monitoring urban development in Phu Quoc island district

Pham Quoc Viet !, Vo Quoc Tuan 2
1 Master student in land management, Can Tho University, Vietnam
2 College of the Environment and Natural Resources, Can Tho University, Vietnam

Currently, with the goal of becoming a special economic zone, Phu Quoc district is facing many challenges
in urban management. Therefore, it is necessary to use remote sensing to monitor urban development.
However, optical data is often covered by clouds, which affects the accuracy of the image classification
results.. Therefore, the elimination of clouds will increase the accuracy of the classification results.
Sentinel-2 data provides 4 bands with 10m resolution, which makes difficult in some studies, especially
when calculating vegetation indexes. At the same time, the lack of a Panchromatic band makes it difficult
to create 10m resolution bands from low resolution bands. However, several methods have been developed
to increase the resolution of 20m bands up to 10m. This study conducted cloud masking of Sentinel-2
databased on the Google Earth Engine platform and Pan-Sharpening SWIR bands by IHS method. Using
Raster Calculator to classify urban area, thereby assessing urban development in the period 2015-2019. The
results showed that the urban area in Phu Quoc district during 2015-2019 has increased by 616,62 ha
(16,51%). Accuracy assessment is condected by using random points collected from Google Earth, with
total accuracy of 90,4% and a Kappa coefficient of 0,81 showing cloud masking and Pan-Sharpening for
Sentinel- 2 data in monitoring urbanization is very effective, as a basis for other studies in the future.

Keywords: Cloud masking; Pan-Sharpening; Phu Quoc; Sentinel-2; urban.
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