I | A /
\Wﬁi’ﬁm'o.'*]@ﬂﬂm'au U, 01-2023

i,



TAP s

il

TONGICUCKHIITUONG THOYVANISS 5.
e eorogiallndlydioiog Cildministaton IR

Q. TONG BIEN TAP
PGS. TS. Doan Quang Tri

1. GS. TS. Tran Hong Théi
2.GS. TS. Tran Thuc

3. GS. TS. Mai Trong Nhuén
4.GS. TS. Phan Van Tan
5.GS. TS. Nguyén Ky Phuing
6. GS. TS. Phan Dinh Tuin
7.GS. TS. Nguyén Kim loi

8. PGS. TS. Nguyén Van Thing
9. PGS. TS. Duong Vin Kham
10. PGS. TS. Duong Hong Son
11. TS. Hoang Bic Cudng

12. TS. Bach Quang Diing

13. PGS.TS. Poan Quang Tri

14. PGS. TS. Mai Van Khiém
15. PGS. TS. Nguyén Ba Thuy
16. TS. Tong Ngoc Thanh

17. TS. Binh Thai Hung

18. TS. Vo6 Van Hoa

19. TS. Nguyén Déc Dong
20. GS. TS. Kazuo Saito

21. GS. TS. Jun Matsumoto
22. GS. TS. Jaecheol Nam

23. TS. Keunyong Song

24. TS. Lars Robert Hole
25.TS. Sooyoul Kim

Gidy phép xuit ban
S6: 225/GP-BTTTT - By Thong tin Truyén
thong cap ngay 08/6/2015

Toa soan
S6 8 Phao Pai Lang, Dong Pa, Ha Noi
Dién thoai: 024.39364963
Email: Tapchikttv@gmail.com

Ché ban va In tai:
Cong ty TNHH Pau Tw Nong Nghiép
Viét Nam
DT: 0243.5624399

Anh bia: Tram Quan tric Khi twong bé mat Phii
Quic

Gi4 ban: 40.000 dong

21

34

42

51

65

TAP CHI KHI TUQONG THUY VAN
SO 745 - 01/2023

MUC LUC
Bai bao khoa hoc

V6 Vin Hoa, Lé Minh Tuén, Pham Vian Hanh:
Nghién ciru g dung thiét bi bay khong nguoi lai
(UAV) dé 1ap ban d6 vi pham hanh lang k¥ thuat
cong trinh vudn quan tric khi tugng bé mat

Nguyén Hai Anh, Nguyén Hoang Anh, Mai Kién
Pinh: Mot s dic diém thanh phan loai dong vat day
vinh Pa Nang mua hé nim 2022

Nguyén Thi Huyén, Nguyén Qudc Khanh,
Nguyén Huy Dwong, Nguyén Hoang Ninh,
Nguyén Pire Ha: Két qua khoanh dinh cac khu vuc
nhay cam vé truot 16, 1 quét khu vuc Thanh phé ba
Ning

P Hiru Tuin, Nguyén Thuy Linh, Ping Thi Hai
Linh: Panh gia hién trang va nhu cau sir dung mg
dung hd trg hoc tap trén dién thoai thong minh cia
sinh vién nganh Moi truong

Doan Ha Phong: Nghién ctu danh gia hién trang
xam nhdp man dya trén anh v¢ tinh Sentinel 2 khu
vuc tinh Quang Tri

Phan Truong Khanh, Nguyén Vi Thién Vii, Tran
Thi Hong Ngoc: Danh gia chét lugng nudc Bing
Binh Thién bang chi sé WQI tich hop véi GIS va
Vién tham

Nguyén Thanh Tuin, Vii Cao Pat, Nguyén Dirc
Pam, Pham Thai Binh: Xay dung ban d6 phan
vung nhay cam ngép lut stt dung mo6 hinh Light Gra-
dient Boosting Machine



B TAP CHi _
Y@ J KHi TUQNG THUY VAN W) Check for updates
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Nghlen ciru wng dung thiét bi bay khong nguoi 1ai (UAYV) de lap
bén do vi pham hanh lang ky thuit cong trinh vro'n quan trac khi
tuong bé mat
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Tém tit: Bai bao dya trén dir liéu anh chup phan giai cao tir thiét bi bay khong nguoi li
Phantom 4 RTK d¢é tién hanh chich xuat dit liéu do cao s6 bé mit (DSM) cho khu vuc xung
quanh vuon quan tric khi twong (tinh tir 4 goc vuon ra 100m theo cac chiéu khac nhau) cia
tram khi twong Ha Nam va Ninh Binh. Cac két qua danh gia voi cac diém khéng ché cho
thdy sai s6 DSM nam trong pham vi cho phép. Ban d6 hién trang vi pham hanh lang k§
thuat dugc thiét 1ap dua theo quy dinh tai Piém a, khoan 2 Piéu 7 cua Nghi dinh
38/2016/ND—CP va da chi ra chi tiét mirc do vi pham hanh lang k¥ thudt tai 02 tram nay.
Céc két qua phan tich cho thiy ban d6 vi pham dugc thiét 1ap hoan toan phu hop véi thuc
te.

Tir khéa: M6 hinh s6 bé mit; Thiét bi bay khong ngudi 1ai; Vi pham hanh lang k¥ thuat.

1. M& dau

Nhitng nam gan day, trudc nhing doi hoi cua nhu cau thyc tién cua doi séng kinh té xa
hoi va an ninh quéc phong da xuét hién nhimg mé hinh may bay khong nguot lai (UAV).
Viéc img dung cong ngh¢ bay chup UAV trong cong tac xdy dung m6 hinh s6 bé mit va ban
d6 dia hinh da dugc thyc hién trong mdt s0 nghién ctru [1-5]. [6] da nghién ctru dénh gia do
chinh xac ctia DSM va ban do anh truc giao thanh lap tir phuwong phap anh UAV, dac biét
chu trong cong tac bay chup va xur Iy anh de thanh 1ap cac san pham ban d6 (md hinh s6 bé
mit, ban do truc anh). Thyc nghi¢m duogc tién hanh trén khu vuc dong bang tai phuong Duc
Théng, quan Béc Tir Liém (Ha Noi), sir dung UAV Phantom 3 Pro trang bi may anh thong
thuong 3 kénh RGB Sony EXMOR. Két qua danh gia thuc nghiém cho thay sai s6 khong
chénh léch qua 0.477cm trong tit ca cac ca bay.

Trong linh vuc thanh 1ap ban dd dia hinh ty 18 16n, chua c6 nhiéu nghién ctru vé do chinh
xac va giai phap nang cao d chinh xac, dac biét 1a khi dia hinh c6 16p thuc vat che phu. [7]
da dé xuét giai phap hiéu chinh mé hinh phu thuc vat d6i voi dit liéu anh UAV duya vao cac
diém kiém tra do bang cong nghé GPS dong RTK (CORS) trong thanh l4p ban db dia hinh.
Két qua nghién ctu la phén mém tu dong hi¢u chinh d¢ cao diém do anh trén bé mit 16p phu
thuc vat vé do cao diém dia hinh. S4 liéu thuc nghiém da minh chung tinh chinh x4c cua
thuat toan. [8] da img dung cong nghé UAV bay chup khu vuc thuong xuyén bi ngap lut o
luu vuc song Lai Giang, cu thé & thon Long Khanh thugc dia phén xa An Hoa, huyén An Lao
két hop mé hinh thuy luc nham mé phong ving ngap lut dién hinh vao thang 12 nim 2016.
Trén co s¢ anh bay chup c6 d phan giai siéu cao, dir liéu DSM, va dir liéu ving ngép lut
duogc mo phong tir phan mém thiy lvc HEC-RAS nhdm mé phong 3D ving ngap gitip chinh
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quyén dia phuong xac dinh nhanh cac khu vuc bi ngap lut, s6 ho dan bi anh hudng va ving
chiu anh huong 16n cia van toc truyén lii. Két qua mé phong 3D vung ngép lut cho thdy khu
vue ngap, muic ngap ciing nhu tbe d6 truyén 1ii rat chi tiét, truc quan va chinh xac. Pong thoi,
nghién ctru ciing dwa ra mot s6 khuyén nghi viée sir dung cac mirc d6 chi tiét va pham vi khu
vuc mo phéng 3D vung ngdp lut ¢ dia ban nghién ctru. [9] da danh gid d0 chinh xac DSM
thanh 1ap tir phuong phap do anh may bay khong nguoi 1ai UAV cho dia hinh mo 10 thién
khai thac sau. Tir mo hinh 3D, sir dung cac phﬁn mém d6 hoa dé bién tap cac ban dd dia hinh,
ban dd hién trang st dung dét cua cac mo. .. Trong nghién ctru nay do chinh xac dat dugc co
thé dung dé thanh 1ap ban do6 ty 1& 1:1000. Dé cai tién hudng nghién ctru hién tai, cac tac gia
dé xuét tap trung theo hudng diéu chinh d cao bay chup, tang ty 16 chong phu doc va ngang,
cling nhu thay doi goc chup ciia camera dbi véi cac sudn ting ddc nhim dat dugce do chinh
xac cao hon.

Trén thuc té, con c6 rat nhiéu cong trinh nghién ctru tng dung UAV dé tao 1ap cac ban
d6 DSM, DTM hodc DEM d¢é tmg dung cho nhiéu muyc dich nghién ciru va quéan 1y khac nhau
[9-22]. Nhung trén thuc té, viéc ing dung cac dang dir liéu nay trong bai toan quan ly hoat
dong va hanh lang ky thuat cong trinh quan trac KTTV néi chung, mang ludi quan trac khi
tuong bé mat noi riéng van con nhiéu han ché. Bai bao nay dua ra mot sd két qua nghién ciru
ung dung s6 liéu DSM duoc chiét xuat tir anh chup phan giai cao cua UAV Phantom 4 RTK
cho tram khi twong Ha Nam va Ninh Binh. Phéan 2 s& trinh bay chi tiét vé quy trinh do dac va
xir 1y s6 liéu UAV. Phan 3 dua két qua danh gia chét lugng sb liéu DSM duoc chiét xuat tir
Phantom 4 RTK va ban d6 hién trang vi pham hanh lang ky thuét cho 02 tram néi trén. Cubi
cung 1a két luan va kién nghi cho hudng nghién ctru tiép theo.

2. SO liéu va phwong phap nghién ciru

2.1. Thiét bi bay Phantom 4 RTK

bé do dac DSM cho 02 tram khi tuong bé mat trén khu vuc déng béng Bic Bo, nhom
nghién ciru da sir dung thiét bi bay khong ngudi l14i Phantom 4 RTK (Real Time Kinematic —
RTK) (Hinh 1). Thiét bi bay khong nguoi 14i Phantom 4 RTK 1a UAV tich hop kha ning khao
sat dia hinh, thu tin hiéu GPS 2 tan s, két hop v6i tram mat dat, ... Phantom 4 RTK mang
lai hi¢u qua cao trong cac nhi€ém vu bay chyp ban dd dia chinh, bay chup ban dd dia hinh.
Phantom 4 RTK cung cép dit liéu dinh vi theo thoi gian thuce, cdi thién dJ chinh xéc tuyét dbi
trén dit liéu hinh anh. Véi mé dun GPS 2 tan s6 ( GNSS) cho phép UAV Phantom 4 RTK c6
kha ning quan sat va thu thap dir liéu vé tinh, va gitip cho UAV bay 6n dinh va an toan ngay
ca & khu vyc dong dan cu, hodc khu vuc c6 song 3G, 4G kém. Hé théng TimeSync duogc tich
hop dé lién tyc cin chinh bo diéu khién méay bay va camera. Thém vao do, TimeSync t6i wu
két qua tir cac phuong phap do quang va cho phép hinh anh dat dugc dir liéu dinh vi chinh
xéac & cap do centimet. Dit liéu hinh anh chinh xac ngay ca khi bay véi toc d6 cao. Véi cam
bién CMOS 1 inch, 20 megapixel, Phantom 4 RTK c6 kha nang thyc hién cac nhiém vu lap
ban d6, thu thap dir liéu, chup anh thyc dia ma khdong s¢ bi nhoe khi bay vdi tdc do cao.
Phantom 4 RTK c6 d6 phan giai mat dat GSD 1a 2.74cm ¢ d6 cao 100 mét.

Hinh 1. Hinh anh vé thiét bi bay Phantom 4 RTK.


https://victory.com.vn/gps-gnss-la-gi-trong-trac-dia/
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2.2. Quy trinh xir 1y va chiét xudt sé liéu DSM

Nhom nghién ciru da sir dung thiét bi bay khong ngudi 14i Phantom 4 RTK gén véi GPS
2 tan sO thu tin hi€u vé€ tinh RTK tur thiét bi RTK dat co6 dinh tai tram khi tugng. Quy trinh
bay chup va xur 1y s6 li¢u duoc thuc hién theo quy trinh nhu trong Hinh 2.

Dic diém khu do, trang
thiét bi, yéu cau ky thudt
¥y v ¥

Thiét ké luéi Xin ohés bay Thié ké bay
khong ché anh A PRI chup
Po khong ché

Kiém tra chat
lugng anh

Trich diém khong
ché trén anh

v

Tang day khéng ché
va tao dam may diém

Danh gia do

chinh xac

Xay dyng mo hinh_
s0 bé mat va binh do

Hinh 2. Quy trinh bay chup va xur 1y s6 liéu do dac bang UAV Phantom 4 RTK.

Mat d¢ diém anh UAV trong qua trinh bay chup rat 16n, khoang cach cac diém tir 1m
dén 2m, trong khi do, diém kiém tra duogc phan bd trén toan bo khu vuc, tai cac diém dic
trung cta 16p phu thuc vat. Tai timg diém do anh, ting dan ban kinh khoanh ving dé xac
dinh vi tri cac diém kiém tra gan nhat. Khi s6 diém kiém tra vira di tily theo ham sé da thirc
da chon, s€ xay dung mo hinh bé mat phu thyce vat tai d6 va tinh s6 hiéu chinh. Dé thyuc hién
duoc bai toan nay, mdt modul chuong trinh cho viéc tu dong hoa cong tac tinh toan da duogc
xay dung nhim dam bao tinh chinh x4c va hiéu qua kinh té. So @6 khéi chwong trinh néu
trong Hinh 3 dudi day. Diém khdng ché anh duoc do dac bang cong nghé dinh vi vé tinh
(GNSS) x1r 1y tirc thoi. Nhitng diém nay dugc su dung cho hai myc dich Ia nan anh vé hé toa
d6 VN — 2000 va danh gia do chinh x4c ciia mo hinh bé mat (DSM). Tong sb diém khdng
ché va kiém tra 13 18 diém, trong d6 10 diém diung dé nan anh va 8 diém con lai ding dé danh
gia do chinh xac mo hinh, cac diém dung dé danh gia d6 chinh xac duoc phin bd déu trén
khu vure bay chup va nam & cac do cao khac nhau, dam bao tinh khach quan trong dénh gia
két qua.

Hinh 4 dua ra qui trinh chuan hoa s6 liéu DSM thu thap duoc thiét bi bay khong nguoi
4i cling nhur dua s6 lidu sau khi da chuan hoa dé dwa vao CSDL quén 1y s6 ligu DSM. Khéi
niém “chuén hoa” dit liéu ¢ day duogc hiéu 14 qua trinh xur 1y s6 liéu ban dau dé ra mot dang
dir liéu moi dap img dugc yéu cau cua cac noi dung nghién ctru va gom cac budc thue hién
nhu sau: X 1y s6 li¢u anh TIFF; Truy xuét dit liéu DSM; Noi suy dir liéu vé cac diém hodc
lu6i theo yéu cau; Chuyén doi dir liéu vé dang s nguyén duong dé giam dung luong luu trix
va tang hiéu suat nhap/truy xudt sb lidu vao/ra CSDL.
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Hinh 4. Quy trinh chuén hoa s6 liéu DSM tir thiét bi Phantom 4 RTK.

Budce 1: Xt ly anh TIFF: day 1a budc dugc thuc hién sau khi qua trinh thuc hién do dac
bang thiét bi bay khong nguoi lai dugc hoan tit. Cu thé, san pham dau ra cia thiét bi bay
khong nguoi lai la 1 ban do DSM cho khu vyc nghién ciru duge cung cap dudi dinh dang
TIFF. Bé mé dugc file anh nay, can thiét phai co cac phan mém chuyén dung. Trong nghién
clru nay, chung t61 str dung phan mém Global Mappe dé hién thi ban do nay. Sau khi di hién
thi duoc ban do. Qua trinh kiém tra dit liéu do dac duoc thuc hién bang phuong phap chuyén
gia dé kiém tra cac 151 néu ¢ hodc thuc hién can chinh lai phép chiéu néu can. Ngoai ra, qua
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trinh hién thi chong chép véi cac 16p ban d6 dia ly ciing dugc thyc hién dé kiém tra mic do
phu hop gitra s6 1iéu DSM voi thuc té.

Budc 2. Chiét xuit s6 liéu DSM: sau khi qua trinh kiém tra tai buéc 1 da hoan tat va di
liéu ban d6 DSM dugc xac thue 13 ¢6 d tin cay. Budc tiép theo 1a chiét xuét s6 lieu DSM
theo muc dich nghién ctru. Khac voi s6 liéu DSM tir ngudén NextMap World30 dugc cho trén
lu6i. Do sb liéu DSM duoc do dac tir thiét bi bay khong nguoi lai duge cung cap dudi dang
cac tép tin anh c6 dinh dang TIFF trong d6 bao gom ma trén cac diém anh. Do do, qua trinh
chiét xuét dit liéu c6 thé thyc hién ngay trén phan mém Global Mappe. Cu thé, chi bang cach
di con tro chudt tdi vi tri can Iy dir liéu 1a phan mém s& hd tro chiét xuat dir liéu DSM tai
diém do, thong tin chiét xuit ra bao gdm toa d6 X va Y ciia diém d6 cung véi gia tri DSM
twong tmg. Cin ¢t theo nhu cau nghién ctru, bude nay s& chiét xuit dit liéu DSM & 2 dang:

- Tai mot s vi tri trung véi vi tri da dugce do dac ngoai thuc dia;

- Tai cac nat ludi sir dung dé 1ap ban d6 vi pham hanh lang k¥ thuat.

Ludi ban dd vi pham hanh lang k¥ thuat 1a dudi ludi tron c6 tam tai vi tri méc cao do dat
trong vudn quan trac khi tuong. Ludi tron dong tim nay gém cac dudng tron ¢6 ban kinh lan
luot 14 10 m, 50 m, ... dén 500 m theo phuong ban kinh (hay néi cach khéac 1a @ phan giai
theo phuong ban kinh 1a 50m). Theo goc phan vi, dé tai str dung 12 goc phwong vi chinh tir
hudng 0 do dén 330 do (d0 phan giai theo phuong béan kinh 1a 30 d9). Ly do chi lya chon 12
goc phuong vi 13 do pham vi lap ban d 13 twong d6i nho nén viéc chua qua nhod gbe phuong
vi khong chi tiét hoa dugce thém mire do vi pham nhung lai [am tang khdi lugng xr 1y va luu
trir dit liéu 1én rat nhiéu. Nhu vay, tong s6 nat ludi cia ludi ban do vi pham hanh lang k¥
thuat 1a 11 x 12 = 132 nit ludi. Can c theo toa d6 da biét clia mébc cao d¢, toa do clia 132
nat ludi s€ duge tinh todn theo d phan giai theo ban kinh va gbéc phuong vi nhu da néi &
trén.

2.3. Ldp ban do hién trang vi pham hanh lang ky thudt

Béo v¢ hanh lang k¥ thuat cong trinh KTTV da dugc quy dinh rd rang trong Luat khi
tugng thily vin da duoc Qudc hoi nude Cong hoa xa hoi chii nghia Viét Nam ban hanh ngay
23/11/2015, ¢6 hiéu lyc tir ngay 01/7/2016. Trong pham vi hanh lang k¥ thuat cong trinh khi
tugng thily van khong dugc thuc hién cac hanh vi quy dinh tai khoan 3 Diéu 15 cua Luat khi
twong thily van; riéng vuon quan tric khi tuong bé mit duoc quy dinh chi tiét thém nhur sau:
“Trong pham vi tir 50 mét dén 100 mét tinh tir hang rao vuon quan trac khi tuwong bé mit ra
cac phia dugc tréng cdy hodc xay dung cong trinh nhung d6 cao phai bao dam goc gilia
duong ndi tAm vuodn t6i diém cao nhét cua cdy hodc cong trinh va bé mit vuon khong vuot
qua 10° (muoi do)”.

Trong nghién ctru nay, ching t6i can ctr theo Piém a, Khoan 2, Diéu 7 cta Nghi dinh
38/2016/ND—-CP nhung céch thure tinh toan vi pham s€ can ctr vao chénh 1é€ch do cao cua vat
thé va do cao ly thuyét. Cuy thé:

— Goi Hp 1a d6 cao 1y thuyét tinh theo goc 10 do tai diém p c6 toa d6 (Xp,Yp) trong d6
dugc tinh tir toa d6 mdc (XMoc,YMoc) (Hinh 5)

— Goi Hmoc 1a dd cao cia mdc tram

— Goi DSMp 14 d6 cao ctia vat thé tai diém p c6 toa do (Xp, Yp): DSM c6 thé duoc iy
tir nguon NextWorld 30 hoic tir thiét bi bay Phantom 4 RTK.

Dé tinh Hp, dau tién ta can xac dinh khoang cach Euler tir vi tri mbc (XMoc,YMoc) dén
vi tri diém can quan tdm (Xp,Yp) (chinh 1a doan AC trén hinh 18) theo cong thirc tinh khoang
cach trong hé toa do bé cac nhu cong thirc dudi day:

AC=.(Xp-— Xmoc)2 +(Yp - Ymoc)2 (1)

Sau khi tinh duoc khoang cach tir vi tri mdc dén vi tri diém can quan tAm, gia tri Hp co
thé duoc xac dinh theo cong thire (2) dudi day:

Hp = AC * TANG(100) (2)
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Dé 14p ban db hién trang vi pham, dé tai sir dung gia tri d6 léch (DHp) giita d6 cao thuc
té cua vat thé tai diém dang xem x¢t voi do cao ly thuyét duoc tinh toan theo cac cong thirc
(1) va (2) 6 trén. Cy thé:

DHp = DSMp — (Hp + Hmoc) 3)

Trong cong thuc (3) can phai cong thém Hmoc la do s6 liéu DSM dugc thu thap 1a dg
cao da dugc quy vé muc nudc blen trung binh, do d0, gia tri Hp ciing can phai duoc quy vé
cung hé quy chiéu. Nhu vay, néu DHp 14 m, thi vi pham khong xay ra do d¢ cao cua vt thé
tai diém xem xét nho hon so véi d6 cao cho phép. Nguoc lai, néu DHp duong, thi vi pham
da xdy ra va gia tri DHp cang 16n thi muc d§ vi pham cang nghiém trong.

B

A C

Méc cao d6

Hinh 5. So' dd minh hoa cach tinh do cao ly thuyét ctia mot diém bét ky theo Piém a, Khoan 2, Diéu
7 cua Nghi dinh 38/2016/ND-CP.

Dé lap duoc ban d6 vi pham, toan bo qua trinh tinh toan DHp theo cach tinh & trén duoc
ap dung cho tat ca cac diém dir licu DSM dugc thu thap trong pham vi xung quanh tram. Cu
thé, tir 04 gbc vuon quan trac khi tuong bé mat, xac dinh 1 vong tron ¢ ban kinh 200m co6
tam goc vudn. Tat ca cac diém nam trén ludi dir liéu cia UAV ndm trong dudng tron noi trén
s& duoc Iwra chon dé tinh toan DHp. Qua trinh xac dinh sb diém luéi dir liéu duoc thyc hién
tuong tu cho 03 diém gbc vuon con lai, nhung diém lu6i nao da dugce lya chon thi khong lua
chon lai. Két qua xac dinh cho thay c6 962 diém di liéu tir UAV ¢ tram khi twong Ha Nam
duogc sir dung dé 1ap ban dd vi pham hanh lang k¥ thuat. Tuong tu, ddi voi tram khi tuong
Ninh Binh 12 966 diém dit lidu.

3. Két qua nghién ciru

Két qua tinh toan va so sanh sai s6 vi tri va do cao gitia nguon s6 lidu DSM duoc chiét
xuét tir Phantom 4 RTK tai 02 tram dugc khao sat cho thay sai 0 vi tri gitra diém dir liéu tir
Phantom 4 RTK duoc ldy dé noi suy vé diém khong ché gan nhit 1a khong dang ké, trung
binh khong 1éch qua 0,3 m. Khi so sanh sai s6 d6 cao cia vét thé ciing cho két qua tuong tu.
Cu thé, néu tinh trung binh trén toan b cac diém khéng ché, sai s6 d6 cao cua vat thé duoc
x4c dinh tir Phantom 4 RTK dao dong trong khoang 0,5 m.

Céc hinh 6 dén 7 dua ra ban d6 hién trang vi pham hanh lang k¥ thuat vuon quan tric
khi twong cua tram khi twrong Ha Nam va khi tugng Ninh Binh trong d6 st dung s6 lieu DSM
duoc chiét tir dir liéu anh chup phan giai cao cia UAV Phantom 4 RTK. Dt li¢u bay duoc
thyc hién trong ndm 2022. Hinh 6 c6 thé thdy c6 mot sO vi pham tai tram khi tugng Ha Nam
o phan phia Tay va Pong Nam ctia vudn quan tric. Trong do, 6 phia Bong Nam vi pham
nhiéu hon so vé&i phia Tay. Déi chiéu v6i anh chup thyc té tai cung thoi diém (Hinh 8), c6
thé thiy rd rang vi pham thudc dang an ngir cong trinh trong d6 gdm khu nha xudng ctia cong
ty luong thuc dugc xay dung tir nam 2011 va chi cach vuon khi tugng 5Sm, cong trinh nay c6
d6 cao 10m. O phia Nam va Pong Nam, 14 khu try s lam viéc cia Cong ty may duoc xay
dung ttr nam 2005 cach vuon 8m, tru s¢ nay c6 do cao gan 8m. Nhu vay, ban dd hién trang
vi pham hanh lang k¥ thuét cho thay su pht hop véi thyc té.
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Ddi voi tram Ninh Binh, két qua 1ap ban dd hién trang vi pham hanh lang ky thuat dya
trén s6 liéu DSM duoc chiét xuat tir thiét bj Phantom 4 RTK trén hinh 7 cho thiy c¢6 vi pham
nghiém trong ¢ phia Dong Bic clia vuron trong pham vi khoang 80m. Két qua kiém chimg
voi anh chyp thyc té trén hinh 9 ¢ trén cho thay ket qua tinh toan la hoan toan chinh xac. Cu
thé, cach 80m vé phia Pong Bic c6 mot toa nha rat cao. Toa nha nay da duoc khoi cong tir
nam 2020 va hoan thanh trong dau nam 2022 (theo bao céo cua tram).
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Hinh 6. Ban d6 vi pham hanh lang k¥ thuat ctia tram khi twong Ha Nam theo ngun sb liéu DSM
dugc chiét xudt tir dir 1iéu anh chyp trong ndm 2022 ciia thiét bi bay khong ngudi 1ai Phantom 4 RTK
(chém den 14 toa do ctia mbe tram).
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Hinh 7. Tuong ty hinh 6 nhung cho tram khi twgng Ninh Binh.
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Hinh 8. Anh chup hién trang khu vuc xung quanh vuon quan trac khi tugng cua tram Ha Nam tai
thoi diém thang 12 nam 2022.

Hinh 9. Anh chup hién trang khu vuc xung quanh vuon quan tric khi tugng cua tram Ninh Binh tai
thoi diém thang 12 nam 2022.

4. Két luan

Dua trén cac ngudn s liéu DSM duogc chiét xuét tir dit liéu anh caia UAV Phantom 4
RTK, bai bao di thuc hién danh gia chit luong cic ngudn sb liéu nay, déng thoi 1ap ban do
hién trang vi pham hanh lang k¥ thuat cong trinh vuon quan tric cho 02 tram khi tuong Ha
Nam va Ninh Binh. Céc két qua danh gia, so sanh va phan tich cho thiy sai s6 vi tri va do
cao cua dit liéu DSM duoc chiét xuét ra nam trong pham vi cho phép. Ban dd hién trang vi
pham hanh lang k§ thuat cong trinh vuon quan trac dugc 1ap tur 6 liéu DSM cho thdy mirc
do phu hop voi thuc té ca vé vi tri va mutrc d6 vi pham. Két qua nay cho thay viéc ung dung
s6 liéu DSM tir UAV trong quan 1y hanh lang k§ thuat cong trinh quan tric khi tugng 12 hoan
toan phu hop va kha thi.

Dbong gop cua tac gia: Xay dung y tuong nghién ciru: V.V.H., LM.T; Tong quan tai lidu:
L.M.T., P.V.H.; Tinh toan, xu 1y so li¢u va phan tich két qua: V.V.H., LM.T., P.V.H.; Viet
ban thao bai bao: L.M.T., V.V.H.; Chinh stra bai bao: V.V.H.

Loi cam on: cdc tac gia xin gui 1oi cam on to1 dé tai NCKH cép co s “Nghién ctru tmg dung
s6 liéu md hinh sb bé mit (DSM) dé xay dung co so dir liéu tram quan trac khi twong khu
vuc dong bang Bic BO”, ma sb CS.2022.1 di hd trg dé nhom thuc hién nghién ctru nay. Bai
bao nay ciing 1a két qua thuc hién cua mot ndi dung trong dé tai ndi trén.
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Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia, chua dugc cong bd & dau, khong duoc sao chép tir bat ky nghién ciru nao trude day;
khong co sy tranh chip lgi ich trong nhom tac gia.
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Application of Unmanned Aerial Vehicle (UAV) to mapping
technical safety corridor of surface meteorological observation
station

Vo Van Hoal", Le Minh Tuan?, Pham Van Hanh?

! Northern Delta Regional Hydro—Meteorological Center; vovanhoa80@yahoo.com;
letuantv@gmail.com, hanhkttv@gmail.com

Abstract: The article is based on high-resolution image data from the Phantom 4 RTK
drone to extract digital surface elevation data (DSM) for the area around the meteorological
observation garden (from 4 garden corner extand to 100m in different directions) of Ha Nam
and Ninh Binh surface meteorological stations. The evaluation results with control points
show that the DSM error is within the allowable range. The current status map of violations
of the technical corridor is established according to the provisions of Point a, Clause 2,
Article 7 of Decree 38/2016/ND—CP and has detailed the extent of violations of the technical
corridor at 02 given stations. The analysis results show that the established violation map is
completely consistent with reality.

Keywords: Digital surface elevation data (DSM); UAV; Technical corridor violations
maps.
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Tém tit: Bai bao str dung phuong phap nghién ctru dinh tinh gop phan danh gia da dang
loai, phan b, tan suat xuat hién (TSXH) va chi sb sinh hoc cta quan xi dong vatday (bVD)
trong vinh Pa Nang mua hé nim 2022. Tai vinh Da Ning di xac dinh dugc tong s6 co 55
loai, thude 45 chi, 38 ho, 17 b9, 4 16p, 3 nganh dong vat day, trong do, nganh Than mém
(Mollusca) c6 41 loai chiém ty 18 74,55%, nganh Chan khép (Arthropoda) ¢ 12 loai chiém
ty 1& 21,82% va nganh Giun dot (Annelida) c6 02 loai chiém ty 1& 3,64%. V& phan bd cho
thdy trung binh mdi tram xuat hién hon 15 loai trong d6 nhiéu nhat 1a tai tram mau DVD
154 ¢c6 28 loai, tiép dén 1a tram BVD 250 c6 27 loai; thép nhat 12 tai tram mau BVD 12 ¢
4 loai, tiép theo 1a cac tram DVD 15, DVD 39, DVD 44 ¢6 5 loai, con lai cac tram hau hét
xuét hién tir 12-19 loai. V& tan suat xuét hién cho thdy loai Donax striatus c6 TSXH cao
nhét trong céc loai DVD 14 166/250, tiép dén la loai Nassarius stolatus cd TSXH la 155/250,
loai Cerithium ruppelli c6 TSXH Ia 144/250 va thap nhat 1a loai Diogenes lophochir c6
TSXH 1a 7/250, tiép dén 1a Clithon oualaniense c6 TSXH 1a 13/250. Két qua tinh toan chi
s6 da dang sinh hoc cho théy, khu vyc nay muc dg da dang sinh hoc kha cao (H” =2,37).

Tw khéa: Pong vat day; Pa dang sinh hoc; Vinh Da Ning.

1. M& dau

Dong vat day (bDVD) la nhom dong vat song & trén hodc trong nén day bién. Pong vat
day c& 16n phan b rong tur thém luc dia, trong cdc vung tridu cho toi day bién sau. Trong d6
hé sinh thai ven blen 1a moi truong tiép giap gitra nudc va can, co thanh phan loai da dang,
phong phu, c6 s0 lugng 16n, ¢6 nhiéu chudi v ludi thirc an. Thanh phan loai sinh vat day sé&
giam dan tir vung bo ra ngoai khoi do anh sang khong thé xuyén xubng vung nudc sau cua
dai duong, ngudn nang lugng cua h¢ sinh thai dudi day thuong la cac vat chat hiru co chim
xudng tir ting mat. VD la mot hop phan quan trong ctia mdi vung bién, ctia cac hé sinh thai,
nhom nay bao gom than mém, giap xéc, da gai [1]... Vi thanh phan loai phong pht, da dang,
phan b & nhiéu sinh canh khac nhau, cac loai sinh vét day c6 vai tro sinh thai khac nhau, vi
vay chiung ludn 1a mot trong nhiing déi tuong duoc didu tra, nghién ciru dau tién cta m5i
vung bién [2-4].

Vung bién ctia thanh ph6 Da Néang ghi nhan dugc 191 loai san ho va nhiéu loai dong vat
bién nhu c4 ran san ho, dong vét thin mém, giap xac, cau gai, dong thuc vat phudu.... Thanh
phan sinh vat ddy ran san ho di ghi nhan ¢ bac Hai Van va Hon Son Tra gom 103 loai rong,
33 loai giun, 60 loai giap xac, 12 loai da gai [5]. Vinh Pa Nang dugc bao boc bdi hai ddy nuai
Hai Van va Son Tra, thudc dia phan cac quan Lién Chiéu, Thanh Khé, Hai Chau va Son Tra

Tap chi Khi twong Thiiy van 2023, 745, 11-20; doi:10.36335/VNJHM.2023(745).11-20  http://tapchikttv.vn/
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ctia thanh phd Pa Ning, co nhimg dac trung riéng vé diéu kién tu nhién, co vi thé dic biét
quan trong véi tai nguyén bién va an ninh quoc phong trong khu vyuc [6-7]. D6 1a nhiing didu
kién thuan loi cho viéc phat trién cang bién va cic nganh kinh té khac nhu nu6i trong, danh
bt hai san, du lich, dich vu... Tuy vy, cac hoat dong nay cling lam anh hudng dén moi
trrong va tai nguyén trong vinh [8-9].

Nghién ctru dong vat day tai Viét Nam dugc tién hanh tir sém v6i hon 70 cong trinh khéac
nhau cta ca tic gia trong va ngoai nude véi Cac cong trinh tiéu biéu cta Serene va Dawydoff
tir 1930-1952; ciia Gurjanova va doi diéu tra Viét-Trung 1959-1962,... [10]. Tai vinh Pa
Néng, dd c6 nhiéu nghién ctiru vé sinh vét bién tir trude dén nay [5] nghién ctru vé da dang
sinh hoc thanh phd Da Néng; [11] tién hanh nghién ctru vé thyc vat phu du; [12] nghién ciru
vé dong vat phu du,... va nghién ctru vé dong vat day [13] nghién ctru vé dong vat day khong
xuong song c& trung binh; [14] nghién ctru vé dong vat day khu vuc Hai Van—Son Cha,..
Nghién ctru nay str dung phuong phap nghién ctru dinh tinh BVD s& gop phan danh gia da
dang loai, phén b, tan suat xuat hién va chi s6 sinh hoc ciia quan xa DVD trong vinh Da

Néng tir s6 liéu ciia chuyén khao sat dugc thuc hién trong khoang thoi gian thang 8 nim
2022.

2. S6 liéu sir dung va phwong phap nghién ciru

2.1. 86 liéu sir dung

S6 ligu sir dung 1a két qua phan tich mau nhom dong vét day [15] thu dugc tai ving bién
vinh Da Nang, thanh pho Da Nang vao thang 8/2022. So d6 tuyén diéu tra thu 250 mau sinh
vat day nhu Hinh 1.
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Hinh 1. So d6 tuyén thu mau dong vat day.
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2.2. Phuong phap nghién ciru

+ Phuong phéap thu va x&r Iy mau

- Mau dinh tinh (BT) dugc thu trong dién tich 2,5 m? & nén day bang cao day, su dung
khung tiéu chuén va ghi theo s6 tht tu, twong Gmg véi vi tri toa d6 cu thé va cac thong tin can
thiét. Mau duoc thu tit ca cac nhom gidp X&c, than mém chan bung, than mém hai manh vé,
Giun nhiéu to ¢6 trong 6 cho dén khi khong con gip. Tat ca bun day dwoc dii bang sang c6
mét ludi 1-1,5 mm dé loai bo dit va thu dong vat day trong do. MaAu thu duogc cho vao tai
nilong hodc hop nhya cé nip, ghi nhén.

- C6 dinh mau: Ngay trong ngay, mau duoc rira sach bun dit, dinh hinh trong alcon 700
dé luu git mAu trudce khi phan tich. Cac vi tri c6 mau dugc phan biét voi nhau bang cac nhin
duogc danh s tha tu va ky hiéu.

+ Phuong phap dinh loai mau va phan tich s liéu

Dinh loai mau vat theo tirng nhom dua vao cac tai liéu:

- Nhém cua (Brachyura) [16-17];

- Nhom than mém hai méanh vé (Bivalvia) va than mém chan bung (Gastropoda) [18-
19];

- Giun it to (Oligochaeta) [20]; Sau dat (Sipuncula) [21].

X 1y s6 liéu dinh tinh DVD dugc xir Iy bang phan mém Excel Microsoft Office. Chi sd
da dang sinh hoc hay chi s6 Shannon (H’) [22]:

. - ni ni
H=- L, ﬁlﬂgz (ﬂ) (l)

Trong d6 H’ 14 chi s6 da dang sinh hoc; ni 1a s6 lwong c4 thé loai i trong 6 nghién ctru.
So do cau truc phuong phap nghién ctru nhu Hinh 2.

~
[ Phuong phap thu miu
l y,
N\
[ Phwong phap xir Iy miu
i J
[ Phuong phap dinh loai miu }
[ Phwong phap phan tich s6 liéu ]

Hinh 2. So dd cAu trac nghién ciru.
3. Két qua va thio luin

3.1. Thanh phan lodi, cau triic khu hé dong vit ddy

Trong dot khao sat thu mau vao thang 8/2022 tai vinh Pa Nang, nhom nghién ctru da
xélg dinh dugc tong so c6 55 loai, thudc 45 chi, 38 ho, 17 bg, 4 16p, 3 nganh dong vat day, cu
thé nhu trong Bang 1.



Tap chi Khi twong Thity van 2023, 745, 11-20; doi:10.36335/VNJHM.2023(745).11-20 14
Bang 1. Thanh phan loai dong vat day khu vuc vinh Da Ning.
TT Nhém loai PT TSXH
A Arthropoda
| Crustacea
Decapoda
Diogenidae
1 Clibanarius longitarsus (De Haan, 1849) 67
2 Diogenes lophochir (Morgan, 1989) 7
3 Diogenes mixtus (Lanchester, 1902) 31
Lysmatidae
4 Lysmata vittata (Stimpson, 1860) * 78
Penaeidae
5 Metapenaeus affinis (Milne—Edwards, 1837) 59
6 Metapenaeus ensis (de Haan, 1844) 86
Palaemonidae
7 Palaemon semmelinkii (de Man, 1881) * 68
Sesarmidae
8 Parasesarma plicatum (Latreille, 1803) * 98
Portunidae
9 Portunus sanguinolentus (Herbst, 1783) 57
10 Portunus spiniferus (Stephenson & Rees, 1967) 34
11 Portunus truncata (Fabricius, 1798) 68
Mysida
Mysidae
12 Mesopodopsis orientalis (Tattersall, 1908) * 129
B Mollusca
1 Bivalvia
Anomalodesmata
Cuspidariidae
13 Cuspidaria obesa (Lovén, 1846) * 16
Cardiida
Donacidae
14 Donax striatus (Linnaeus, 1767) * 166
Tellinidae
15 Nitidotellina hokkaidoensis (Habe, 1961) 59
16 Nitidotellina valtonis (Hanley, 1844) 31
Semelidae
17 Theora lubrica (Gould, 1861) * 77
Mytilida
Mytilidae
18 Perna vidiris (Linnaeus, 1758) * 107
19 Xenostrobus pulex (Lamarck, 1819) * 132
20 Brachidontes pharaonis (Fischer, 1870) * 27
Ostreida
Ostreidae
21 Ostrea rivularis (Gould, 1861) * 57
Pectinida
Anomiidae
22 Anomia chinensis (Philippi, 1849) * 26
Venerida
Veneridae
23 Paphia gallus (Gmelin, 1791) * 22
24 Paphia textile (Gmelin, 1791) * 57
25 Placamen calophylla (Philippi, 1836) * 84



https://en.wikipedia.org/wiki/Palaemonidae
https://www.marinespecies.org/aphia.php?p=taxdetails&id=254
https://www.marinespecies.org/aphia.php?p=taxdetails&id=1788
https://www.marinespecies.org/aphia.php?p=taxdetails&id=869602
https://www.marinespecies.org/aphia.php?p=taxdetails&id=236
https://www.marinespecies.org/aphia.php?p=taxdetails&id=235
https://www.marinespecies.org/aphia.php?p=taxdetails&id=1781
https://www.marinespecies.org/aphia.php?p=taxdetails&id=210
https://www.marinespecies.org/aphia.php?p=taxdetails&id=211
https://www.marinespecies.org/aphia.php?p=taxdetails&id=1774
https://www.marinespecies.org/aphia.php?p=taxdetails&id=215
https://marinespecies.org/aphia.php?p=taxdetails&id=387324
https://marinespecies.org/aphia.php?p=taxdetails&id=214
https://www.marinespecies.org/aphia.php?p=taxdetails&id=217
https://www.marinespecies.org/aphia.php?p=taxdetails&id=243
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TT Nhém loai PT TSXH
Veneroida
Aloidis
26 Aloides laevis (Hinds, 1843) * 21
1] Gastropoda
Caenogastropoda
Cerithiidae
27 Cerithidea — sp 85
28 Cerithium ruppelli (Philippi, 1848) 144
Potamididae
29 Pirenella cingulata (Gmelin, 1791) * 58
Epitoniidae
30 Epitonium scalare (Linnaeus, 1758) * 24
Cycloneritida
Neritidae
31 Clithon oualaniense (Lesson, 1830) * 13
Littorinimorpha
Naticidae
32 Natica lineata (Roding, 1798) 32
33 Natica vitellus (Linnaeus, 1758) 81
Zebinidae
34 Stosicia annulata (Dunker, 1877) * 80
Stenothyridae
35 Stenothyra messageri (Bavay & Dautzenberg, 1900) * 48
Lottioidea
Lottiidae
36 Patelloida mimula (Iredale, 1924) * 27
Neogastropoda
Clavatulidae
37 Clavatula lelieuri (Récluz, 1851) * 43
Turridae
38 Lophioturris leucotropis (Adams & Reeve, 1850) * 106
Columbellidae
39 Mitrella turbita (Duclos, 1840) * 35
Nassariidae
40 Nassarius stolatus (Gmelin, 1791) 155
41 Nassarius teretiusculus (Adams, 1852) 91
42 Nassarius siquijorensis (Adams, 1852) 84
Olividae
43 Olivella tehuelcha (Duclos, 1835) * 101
Muricidae
44 Reishia clavigera (Kister, 1860) * 96
Ringiculidae
45 Ringicula buccinea (Sowerby, 1823) * 23
Babyloniidae
46 Babylonia areolata (Link, 1807) * 38
Terebridae
47 Duplicaria raphanula (Lamarck, 1822) * 94
Pisaniidae
48 Enginopsis alveolata (Kiener, 1836) * 48
Muricidae
49 Thais malayensis (Tan & Sigurdsson, 1996) * 127
Trochida
Trochidae
50 Monodonta canalifera (Lamarck, 1816) * 53



https://vi.wikipedia.org/wiki/Veneroida
https://www.marinespecies.org/aphia.php?p=taxdetails&id=382204
https://www.marinespecies.org/aphia.php?p=taxdetails&id=128
https://www.marinespecies.org/aphia.php?p=taxdetails&id=23100
https://www.marinespecies.org/aphia.php?p=taxdetails&id=132
https://www.marinespecies.org/aphia.php?p=taxdetails&id=1054475
https://www.marinespecies.org/aphia.php?p=taxdetails&id=13588
https://www.marinespecies.org/aphia.php?p=taxdetails&id=382213
https://www.marinespecies.org/aphia.php?p=taxdetails&id=145
https://www.marinespecies.org/aphia.php?p=taxdetails&id=877987
https://marinespecies.org/traits/aphia.php?p=taxdetails&id=715962
https://www.marinespecies.org/aphia.php?p=taxdetails&id=391063
https://www.marinespecies.org/aphia.php?p=taxdetails&id=7173
https://www.marinespecies.org/aphia.php?p=taxdetails&id=146
https://www.marinespecies.org/aphia.php?p=taxdetails&id=411813
https://www.marinespecies.org/aphia.php?p=taxdetails&id=152
https://www.marinespecies.org/aphia.php?p=taxdetails&id=23009
https://www.marinespecies.org/aphia.php?p=taxdetails&id=151
https://www.marinespecies.org/aphia.php?p=taxdetails&id=23082
https://www.marinespecies.org/aphia.php?p=taxdetails&id=148
https://www.marinespecies.org/aphia.php?p=taxdetails&id=411790
https://www.marinespecies.org/aphia.php?p=taxdetails&id=160424
https://www.marinespecies.org/aphia.php?p=taxdetails&id=1054108
https://www.marinespecies.org/aphia.php?p=taxdetails&id=148
https://www.marinespecies.org/aphia.php?p=taxdetails&id=1052448
https://www.marinespecies.org/aphia.php?p=taxdetails&id=443
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TT Nhém loai PT TSXH
51 Thalotia conica (Gray, 1827) * 87
52 Trochus maculatus (Linnaeus, 1758) * 94
53 Umbonium vestiarium (Linnaeus, 1758) * 127
C Annelida
v Polychaeta
Phyllodocida

Nereididae

54 Ceratonereis burmensis (Monro, 1937) * 83

Clypeasteroida
Clypeasteridae
55 Clypeaster reticulatus (Linnaeus, 1758) * 53

Qua bang trén ta thiy, nganh than mém (Mollusca) c6 41 loai chiém ty 1¢ 74,55% nganh
chan khop (Arthropoda) c6 12 loai chieém ty 1€ 21,82% va nganh giun dot (Annelida) c6 02
loai chiém ty 1€ 3,64% nhu trong Hinh 3.

Ty & nganh dong vat day vinh ba Nang

3.64%

-

m Arthropoda = Mollusca Annelida
Hinh 3. Ty 1¢é cic nganh dong vat day khu vuc vinh Da Nang.

Trong nganh than mém (Mollusca), 16p chan bung (Gastropoda) c6 27 loai chiém ty 1¢
65.8% ctia nganh, 16p hai manh vo (Bivalvia) c6 14 loai chiém ty 18 34,2% ctia nganh. Trong
nganh chan khép (Arthropoda) co 16p Giap xac (Crustacea) c6 ¢d 12 loai. Trong nganh giun
dbt c6 16p giun nhiéu to (Polychaeta) c6 02 loai. Trong cac ho thudc cac nhom dong vat day,
ho Trochidae c6 s6 loai nhidu nhat (4 loai). Tiép theo 12 ho Nassariidae, Veneridae, Mytilidae
(3 loai). Céc ho khac chi tir 1 dén 2 loai.

So sanh v&i cac két qua nghién ciru da cong bd tai cac vinh khac nhu tai vinh Quy Nhon
c6 97 loai, 56 giéng, 42 ho [23] va két qua tai vinh Xuan Dai da xac dinh dugc 39 loai dong
vat day c6 gia tri kinh té thudc 26 gidng, 15 ho, 12 bo, 5 16p [24], tai vinh Véan Phong ¢
1044 loai thuoc 231 ho, 32 bo, 15 16p va 4 nganh [25] ...vv, cho théy khu hé sinh vat day
khu vuc vinh Pa Néng tai thoi diém thang 8/2022 ¢ thanh phan loai kém phong ph.

Ty 1& % giira cac 16p dong vat ddy Vinh Da Nang

3.64%
= Crustacea
= Bivalvia
49.09% Gastropoda
Polychaeta

Hinh 4. Ty 1¢ cac 16p dong vat day trong khu vuc vinh Pa Nang.


https://en.wikipedia.org/wiki/Annelid
https://www.marinespecies.org/aphia.php?p=taxdetails&id=892
https://www.marinespecies.org/aphia.php?p=taxdetails&id=22496
https://www.marinespecies.org/aphia.php?p=taxdetails&id=123100
https://www.marinespecies.org/aphia.php?p=taxdetails&id=196177
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V& cau triic khu h¢ cho thiy, I6p hai manh vo (Bivalvia) c6 s6 luong loai cao la Veneridae
va Mytilidae moi ho ¢6 3 loai, ho Tellinidae c6 02 loai, con lai cac ho khac, moi ho ¢6 01 loai
(Hinh 5).

S8 lugng céc loai hai manh vé vinh Ba Nang

2
15
1
-1nrinlinl
0
& e

Hinh 5. S lugng loai trong ting ho cia 16p Hai manh voé.
L6p Chan bung c6 s6 lugng loai cao nhit 1a ho Trochidae c6 4 loai, ho Nassariidae c6
03 loai, tiép dén la ho Cerithiidae va ho Naticidae c6 02 loai con cac ho khac ¢ 01 loai (Hinh
6).

S8 lwong céc loai chan bung vinh Da Ning

15

1

R RRRRRNNERRRRRRRNER
0

ZZZ@QA@Q‘%@G’G

& \\\b'b & b’b & b“ b@ 67’ ba Lbra b’”

FF T E € FF gt E NS

T & F &S S S Oo‘\bxoz,(,&o
S G FEE GNP S E L W oV @7 Wl
F K & ® 0& &

Hinh 6. S6 lugng loai trong timg ho ciia 16p Chéan bung.

Trong 16p Gidp xéc, ho c6 sd luong loai cao nhat 1a ho Portunidae va ho Diogenidae c6
3 loai, ho Penaeidae c¢6 2 loai, cac ho con lai chi ¢6 01 loai (Hinh 7).

S8 lwong cac loai gidp xac vinh Ba Nang

Hinh 7. S6 lugng cac loai trong timg ho cua 16p Giap xAc.

Nhan xét: Hau hét cac loai dong vat day phan bb rong & ven bién phia Bic, phia Nam
Viét Nam, mot sb loai phan b rong & ven bién cac nude khu vuc Nam A phia tay Thai Binh
Duong. Cac loai phan bd rong trong 16p chan bung nhu trong gidng Nassarius; 16p hai manh
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vo co Aloidis; mot sb loai trong ho Portunidae (Portunus sanguinolentus, Portunus
spiniferus, ...) trong 16p giap Xac.

3.2. Phan b6 va tan sudt xudt hién dong vdt day khu viec nghién curu

V& phan bd cho thiy trung binh mdi tram xuét hién hon 15 loai trong d6 nhiéu nhit 1a
tai tram mau DVD 154 ¢6 28 loai, tiép dén 1a tram DVD 250 ¢6 27 loai; the‘ip nhét 12 tai tram
mau DVD 12 ¢6 4 loai, tiép theo 1a cac tram BDVD 15, BVD 39, BVD 44 ¢6 5 loai, con lai
cac tram hau hét xuat hién tir 12-19 loai.

V& tan suat xuat hién: Bang 1 cho thay loai Donax striatus c6 tan suit xut hién cao nhit
trong cac loai DVD la 166/250, tiép dén 1a loai Nassarius stolatus c6 tin suét xuét hién 1a
155/250, loai Cerithium ruppelli c6 tan suat xudt hién 144/250 va thap nhat 13 loai Diogenes
lophochir c6 tan suat xuat hién 1a 7/250, tiép dén 1a Clithon oualaniense co tan suat xuét hién
1a 13/250. Trong ting 16p c6 l6p giap xac — Crustacea cé tan sudt xuat hién trung binh
65,17/250, cao nhat 1a loai Mesopodopsis orientalis c6 tan suat xuat hién 1a 129/250, thap
nhét 1a loai Diogenes lophochir c6 tan suét xuat hién 1a 7/250; Lép hai manh vo — Bivalvia
c6 tan suat xuat hién trung binh 63/250, cao nhat 1a loai Donax striatus c6 tan suit xuét hién
cao nhat trong cac loai 1a 166/250, thap nhét 1a loai Cuspidaria obesa cé tan suét xuat hién
14 16/250; Lép chan bung — Gastropoda c6 tan sut xuat hién trung binh 73,85/250, cao nhat
Ia loai Nassarius stolatus cé tan suat xuat hién cao nhét trong cac loai 1a 155/250, thip nhét
Ia loai Clithon oualaniense c6 tan suat xuat hién 1a 13/250; Lép giun nhiéu to — Polychaeta
c6 02 loai la loai Ceratonereis burmensis va loai Clypeaster reticulatus c6 tan suat xuit hién
twong tng la 83/250 va 53/250.

3.3. Pa dang sinh hoc dong vat day khu viec nghién cuu

Két qua tinh toan chi s6 da dang sinh hoc cho thay, khu vic nay co6 mirc d¢ da dang sinh
hoc kha cao, thanh phan loai kém da dang, phong phu (H” = 2,37). Cac loai dong vat day tai
khu vic ndy co rat it loai c¢6 gia tri kinh té, gdm da s cac loai c6 kich thude bé, mat do thap
Tai day, da xac dinh mot s6 loai nhu: Tom rao dat — Metapenaeus ensis, Ghe ba chidm —
Portunus sanguinolentus, ... 1a nhiing loai ¢6 gia tri kinh té va con gia tri da dang sinh hoc
va sinh thai, con lai phan 16n cac loai 14 cac loai da gip 1a nhiing loai da c6 ¢ ving ven bién
nudc ta. Nhitng loai quy hiém c6 kich thugc trung binh hogc kich thudc 16n, khong thay gap
¢ khu vyc nay.

4. Két luan

Tai vinh Pa Néng di xac dinh duoc tong sd ¢6 55 loai, thudc 45 chi, 38 ho, 17 bd, 4 16p,
3 nganh dong vat day, trong d6 nganh Than mém (Mollusca) c6 41 loai chiém ty 1 74,55%
nganh Chan khop (Arthropoda) c6 12 loai chiém ty 1& 21,82% va nganh Giun dbt (Annelida)
¢6 02 loi chiém ty 1¢ 3,64%. Vé phan bd cho thay trung binh mdi tram xuat hién hon 15 loai
trong d6 nhiéu nhat 13 tai tram mau DVD 154 ¢o 28 loai, tiép dén 1a tram DVD 250 ¢ 27
loai; thép nhéat 1a tai tram mau DVD 12 ¢6 4 loai, tiép theo 1a cac tram BDVD 15, bVD 39,
DVD 44 ¢6 5 loai, con lai cac tram hau hét xuat hién tir 12—19 loai.

Vé tan suat xuét hién cho thiy loai Donax striatus co tan suat xuat hién cao nhét trong
cac loai DVD 1a 166/250, tiép dén 1a loai Nassarius stolatus c6 tin suat xuat hién 1a 155/250,
loai Cerithium ruppelli c6 tan suat xuat hién 144/250 va thap nhét 1a loai Diogenes lophochir
c6 tan sudt xuat hién 13 7/250, tiép dén 1a Clithon oualaniense c6 tan sut xuat hién 1a 13/250.
Két qua tinh toan chi s6 da dang sinh hoc cho théy, khu vyc nay mirc 46 da dang sinh hoc
kha cao (H’ =2,37).

bong gop cia tac gia: Xay dung y tuong nghién ciu: MK.D., NH.A; Xur ly sO licu:
M.K.D., N.H.A.; Viét ban thao bai bao: M.K.D., N.H.A.; Chinh stra bai bao: M.K.D.
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Loi cam on: Nhom tac gia trin trong cam on su ho trg clia Pé tai khoa hoc Vé‘céng ngh¢
“Nghién ctru co s6 khoa hoc phuc vu xay dung quy dinh ky thut xay dung ban d6 nhay cam
moi truong do dau tran”, ma so6: TNMT.2020.1862.02.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhiing nghién cuu trudc day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Abstract: The article uses qualitative research methods to contribute to the assessment of
species diversity, distribution, frequency of occurrence (TSXH) and biological index of
zoobenthos communities in Da Nang Bay in the summer of 2022. In the Da Nang Bay area,
a total of 55 species have been identified, belonging to 45 genera, 38 families, 17 orders, 4
classes, 3 phyla, of which Mollusca has 41 species accounting for 74.55%, Arthropoda has
12 species accounting for 21.82% and Annelida has 02 species accounting for 3.64%. In
terms of distribution, on average, each station has more than 15 species, of which the most
is at the DVD 154 sample station with 28 species, followed by the DVD 250 station with
27 species; The lowest is that at the DPVD 12 sample station there are 4 species, followed by
the DVD 15, DVD 39, DVD 44 sample stations with 5 species, the rest of the stations mostly
appear from 12-19 species. In terms of frequency, Donax striatus had the highest frequency
of zoobenthos species at 166/250, followed by Nassarius stolatus with a frequency of
155/250, Cerithium ruppelli with a frequency of 144/250 and the lowest was Diogenes
lophochir had a frequency of 7/250, followed by Clithon oualaniense with a frequency of
13/250. The results of the biodiversity index calculation show that this area has a fairly high
level of biodiversity (H' = 2.37).

Keywords: Zoobenthos; Biodiversity; Da Nang Bay.
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Tém tit: Trong nhirng ndm qua, tdc dong ti€u cuc cua bién d6i khi hau 1am cho tin suét va
cuong do cia cac loai hinh thién tai nhu truot 16, 1ii quét ngay cang gia ting véi dién bién
bat thuong. Pic biét, tai nhiéu khu vuc, cac loai hinh thién tai nay dugc xac dinh c6 lién
quan mat thiét v&i nhau va khi ching xay ra dong thoi s& tré thanh tham hoa thién tai.
Nghién ctru nay trinh bay két qua khoanh dinh cac khu vuc nhay cam vé truot 16, 1t quét
khu vuc thanh phd Da Nang dé danh gia va dé xuét danh sach cac khu vuc nhay cam phuc
vu nghién ciru ¢ ty 1& 1:10.000. Ban d6 cac khu vuc nhay cam duoc thanh lap tur cac 16p ban
d6 (phan viing nguy co TL, LQ; dan cu, giao thong, cong trinh trong diém; luu vuc song
sudi). Két qua duoc kiém ching va ddi sanh voi CSDL hién trang cho thdy do tin cay ve
mit khoa hoc. Céc két qua dat dugc trong nghién ciru nay s€ gitp cho chinh quyén dia
phuong xay dung ké hoach quy hoach tong thé phat trién kinh té—x3 hoi va tap trung nghién
ctru chi tiét cac khu vuc ¢6 nguy co cao vé TL, LQ nham tim ra cac giai phap giam thiéu rai
ro hiéu qua do thién tai gay ra.

Tir khéa: Truot 16; Lii quét; Thanh phd Pa Nang.

1. Giéi thi¢u

Truot 16 (TL) va 1i quét (LQ) 14 nhitng loai hinh thién tai nguy hiém, c6 sirc tan pha 16n,
thuong xay ra vao miia mua bdo hang nim tai cac khu vyc mién niii Viét Nam. Truot 10, 1
quét néu cung xay ra trong pham vi mot luu vyc thi chiing thudng c6 lién quan mat thiét véi
nhau, trong d6 thién tai nay c6 thé 1a nguyén nhan hodc hau qua cia thién tai kia [1-2]. Vat
lidu tir cac su kién truot 10 thudng gy ra chin dong, sinh ra nhitg dap chan tam thoi lam
tich tu nudc va gop phan phat sinh 1 quét khi dong nudc mit tai cac con song, sudi dang
cao. Pong thoi, 1i quét ¢ thé pha huy, gdy mat cin bang tai chan cac mai ddc va gop phan
phat sinh truot 16 [3]. Nhin chung, cac tran 1 quét, 1t bun da xay ra tai cac vung nti, trung
du Viét Nam tir nam 1990 dén nay hau nhu déu c6 sy lién quan qua lai va gay nhiéu thiét hai
nghiém trong (PATLQG) [4]. Ca hai loai hinh thién tai ké trén déu c6 cing yéu t6 kich hoat
(mua 16n) va c6 anh huong qua lai 13n nhau. Do d6, cong tac thanh lap ban d6 canh bao vé
nguy co xut hién cua cac su kién trugt 10, 1t quét dong vai trd v6 cung quan trong trong viée
quan 1y, phong chdng va giam thiéu cac mdi nguy hiém va thiét hai c6 thé xay ra.

Trong vai thap ky qua, nhiéu phuong phap va ky thuét phén vung, danh gia d¢ nhay cam
véi truot 16, 1d quét dd duoc dé xuat, tuy nhién, cho dén nay, khong c6 phuwong phap nao
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duogc cong nhan 1a tiéu chuan vi kho co thé danh gia cac phuong phap khac nhau véi dit liéu
hoan toan khac nhau [5]. Hién nay, trén thé giéi dé thanh lap ban d6 phan viing nguy co truot
16, dugc chia thanh hai nhom phuong phap chinh la phuong phap dinh tinh va phuong phap
dinh luong. Nhém phuong phap dinh tinh dua trén danh gia cua mét hay nhiéu chuyén gia
va dir liéu s dung dé danh gia thuong la cac dir liéu thu thap tir thuc dia, két qua giai doan
anh vién tham tuy nhién han ché ctia phuong phéap nay 1a bi phu thudc nhiéu vao ¥ kién cua
chuyén gia. Nhom phuong phap dinh luong c6 tinh chat ché hon va thuong ap dung phuong
phap phan tich théng ké (AHP, SMCE) [6-7], phuong phap hoc méy [8-11], cac phuong
phap tién dinh dya trén cic mo hinh vat 1y (mo hinh 6n dinh suon ddc, mé hinh thiy van va
cac mo hinh dia chat cong trinh) [12-13]. O My, xay dung ban do phén vung nguy co i quet,
thuc chat 1a danh gia tiém nang hinh thanh 1i quét bang chi s6 tiém nang 1 quét FFPI (The
Flash Flood Potential Index), dua trén cac dic tinh c¢6 hitu, tinh nhu do dbc, che phu dét, sir
dung dét va loai/két cdu dat da [14].

Tai Viét Nam, nguyén nhan gay TL, LQ rit da dang, trong d6 dic biét phai ké dén cac
yéu t dia chat, kién tao, dia hinh, dia mao, thach hoc, vo phong hoa, thd nhudng, tham phu,
sur dung dat, khi tuong, thuy van... Nhin chung, yéu t6 kich hoat tu nhién dugc xac dinh chu
yéu 12 do mua. Tuy nhién, yéu t6 kich hoat do con nguoi ngdy cang gia tang tir cac hoat dong
nhéan sinh nhu pha rung, cét x¢é sudn doi, nui, khai thac khoang san... C6 thé nhan thiy nhiing
khu vire duoc xac dinh c6 muc 46 nguy co cao, rat cao vé TL thudng co it dan cu sinh séng
nén it ghi nhan thiét hai x4y ra ¢ day.

Thanh phé Pa Ning (KVNC) trong nhitng nim gan ddy thudng xuyén xay ra cc loai
hinh thién tai nhu 1a lut, 1t quét, trugt 16... gy thiét hai rat 16n vé tai san, con nguoi lam anh
huong dén sy phat trién kinh té—x4 hoi ca dia phuong. Vivay, véan dé dit ra cho thanh pho
1a can co nhimg ké hoach, chién luoc dai han mang tinh tong thé va giai phap phu hop dé co
thé xay dung thanh phd an toan thich img vdi thién tai va d6 chinh 14 1y do lwa chon khu vuc
nghién ctru 1a Thanh phd Pa Nang [15].

Muc dich cta nghién ctru nay chinh 1a viéc khoanh dinh dugc nhitng vi tri, khu vuc nhay
cam vé TL, LQ khu vuc thanh phd Pa Ning va d& xuit danh sach nhitg khu vuc can tién
hanh nghién ctru 6 ty 1¢ 1:10.000. Cac két qua cua nghién clru nay s& hd tro rat hiru ich trong
cong tac quy hoach dan cu, ha tang cua thanh pho va xay dung kip thoi cac hé thong quan
trac canh bao sém dép tng duoc nhu cau thyc tién nham giam thiéu rai ro do thién tai gay
ra. T6 hop cac phuong phap GIS, phén tich thong ké, vién tham, phén tich hinh thai dia hinh
duoc str dung trong nghién ctru nay dé thanh 1ap cac 16p ban d6 thanh phan. Dé thanh 1ap 16p
ban d6 phan viing nguy co truot 1¢ thi phwong phap danh gid khong gian da tiéu chi (SMCE)
dugc tap thé tac gia lya chon sir dung trong nghién ctru nay.

2. Dir liéu va phwong phap thuc hién

2.1. Gioi thiéu khu viec nghién ciru

Thanh phd Da Néng 1a mot thanh phd truc thudc trung wong, nam trong ving Duyén hai
Trung Trung B Viét Nam, 1a thanh phd trung tdm va 16n nhit khu vyc mién Trung—Tay
Nguyén. Thanh phd ndm doc theo ving duyén hai Nam Trung B9, phia bic giap tinh Thira
Thién Hué; phia nam va phia tay giap tinh Quang Nam, phia dong giap Bién Dong. Thanh
phd co6 dién tich 1285,4 km? gdm 06 quan (Hai Chau, Thanh Khé, Lién Chiéu, Ngii Hanh
Son, Son Tra, Cam L¢&) va 02 huyén Hoa Vang, huyén ddo Hoang Sa. Toa d¢ phan dat lién
ctia thanh phd Pa Nang tir 15°15° dén 16°40° vi d6 Bac va tir 107°17° dén 108°20” kinh do
Dong. Thanh phd Pa Nang nam trong viing khi hau nhiét d6i gié mua dién hinh, nhiét do cao
va it bién dong. Khi hau Pa Ning 1a noi chuyén tiép dan xen giira khi hau can nhiét d6i ¢
mién Béc va nhiét d6i xavan & mién Nam, véi tinh troi 1a khi hau nhiét d6i & phia Nam. Mbi
nam c6 2 mua rd rét: mua mua tir thang 9 dén thang 12 va mua kho tir thang 1 dén thang 8,
thinh thoang c6 nhiing dot rét mua dong nhung khong dam va khong kéo dai [16].
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2.2. Co so dit liéu

Co s0 dir liéu dugc dung trong nghién ctru nay gém hai bo dir li€u chinh: dir liéu truot
16 (hién trang truot 1 va cac ban d6 thanh phan lién quan); dir liéu 1i quét (hién trang 1 quét
va phan viing nguy co li quét). Trong d6, dit liéu hién trang truot 16 (cip nhap dén nim 2019)
va cac ban dd thanh phan (v phong hoa, tham phi, PCTV-DCCT) duoc thu thip va bién
tap tr CSDL tur Dé an “Piéu tra, danh gia va phan ving canh bao nguy co truot 16 dat da khu
vuc cac tinh mién ndi Viét Nam” ( DATLQG) [1-17]. Dit liéu hién trang (cap nhép dén nam
2018) va phan vung nguy co la quet dugce thu thap, chuén hoa tir dit liéu ctia Dé an “Diéu tra,
khdo sat, xay dung ban d6 phan ving nguy co li quét khu vue Mién Trung, Tdy Nguyén va
xay dung hé thdng thi diém phuc vu canh bao cho cac dia phuong c6 nguy co cao xay ra li
quét phuc vu cong tac quy hoach, chi dao diéu hanh phong tranh thién tai thich timg véi b1en
dbi khi hau” (PALQQG) [18]. Céc 16p ban d6 thanh phan (d6 dbc; phan cit ngang; phan cat
sau; do cao dia hinh; luu vue sdng sudi; dan cu, giao thong, cong trinh trong diém) duoc chlet
sut va thanh lap tur dir li€u dia hinh ty I¢ 1:10.000 (cap nhap dén nam 2015, nguon
DATLQG).

2.3. Phuwong phap thuc hién

2.3.1. Xay dung b6 tiéu chi, chi s6 danh gia cac khu vuc nhay cam vé truot 16, 1d quét

Bo tiéu chi, chi s6 danh gia lghu vuc nhay cé;n vé TL dugce ap dung gho KVNC g@)m co
9 tiéu chi da dugc thu thap va chuan héa CSDL dé xdy dyng cac 16p ban do thanh phéan (Bang
1). Ngoai ra, d€ danh gia va khoanh dinh cho cac khu virc nhay cam vé LQ thi tép the tac gia
ap dung bd tiéu chi cung véi bd chi so thanh phan trong Bang 2.

Bang 1. Tiéu chi, chi s6 danh gia truot 1o [19].

TT Tiéu chi Tiéu chi phu Chi so C1 Chisd C2  Phéan cip tiéu chi
1 Do dbe < 5° 0,275 0,062 Rét yéu
(d0) 5-15° 0,102 Yéu
10 - 25° 0,141 Trung binh
25— 35° 0,271 Manh
> 35° 0,424 R4t manh
2 Phén cit ngang <05 0,041 0,058 Rét yéu
(km/km?) 05-1,0 0,092 Yéu
1,0-15 0,156 Trung binh
15-25 0,255 Manh
>25 0,439 R4t manh
3 Phén cit siu < 68,61 0,084 0,039 Rét yéu
(m/km?) 68,62 — 175,3 0,106 Yéu
175,4 - 297,3 0,158 Trung binh
297,4 - 457,4 0,260 Manh
> 4575 0,437 R4t manh
4 Bac do cao dia <105,3 0,066 0,073 Rét yéu
hinh (m) 105,4 — 320,7 0,102 Yéu
320,8 -670,7 0,177 Trung binh
670,8 — 1,137 0,326 Manh
> 1,138 0,323 R4t manh
5 Lineament <0,26 0,211 0,062 Rét yéu
(km/km?) 0,26 — 0,64 0,098 Yéu
0,64 -1,04 0,172 Trung binh
1,04 - 1,44 0,269 Manh
> 1,44 0,416 R4t manh
6 Vo6 phong héa KBTVPH 0,164 0,016 Rét yéu
(kiéu vo) CAR 0,024 Yéu
TTBR 0,035 Yéu
SA 0,036 Yéu

SAF 0,060 Trung binh
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TT  Tiéuchi Tiéu chi phu Chisé C1 Chis6é C2  Phan cap tiéu chi

FSA 0,077 Trung binh
FSA-SAF 0,121 Manh
SAF-SA 0,156 Manh
SL-SA 0,191 Manh
SL-SAF 0,283 R4t manh

7 DBCTV Rét nghéo 0,055 0,083 Rét yéu
Ngheo 0,155 Yéu
Trung binh 0,302 Trung binh
Giau 0,460 Manh
Rét giau 0,470 R4t manh

8 DCCT Rét Bén 0,140 0,049 Rét yéu
Bén 0,087 Yéu
Trung binh 0,151 Trung binh
Yéu 0,280 Manh
R4t yéu 0,433 RAt manh

9 Tham phu Séng hd 0,175 0,042 Rét yéu
Rimg gia 0,083 Yéu
Rung non 0,081 Trung binh
Dat nong nghiép 0,168 Yéu
Dit chuyén dung 0,236 Manh
Cay bui trang cd 0,390 R4t manh

Bang 2. Tiéu chi, chi s6 danh gia 1i quét [18].

Tiéu chi (Nhan td) Chi s6 (trong sd)
Do dbc trung binh bé mat (do) 0,331
Kha ning trir nude theo sir dung dat 0,223
Nguy co x6i mom dét 0,223
Kha nang phong h¢ cua 16p phu 0,223

2.3.2. Xay dung tiéu chi xac dinh cac muc phéan cp chi s6 nhay cam vé truot 16, 1i quét

Dbi voi cac ban d6 chi s6 phan vung nguy co TL va LQ déu duoc phan pép thanh 5 muc:
Cap 1 — rat thap; Cap 2 — thap; Cap 3 — trung binh; CAip 4 — Cao; Cap 5 — rat cao. Cac gia tri
nay thé hién mirc d6 quan trong cua timg cap ddi voi nguy co TL, LQ nhur & Bang 3.

Bang 3. Bang chi s6 phan cp nguy co truot 16, 1t quét & KVNC [19].

Phan cﬁp Gi4 tri Nguy co TL Phan cfip Chi s6 Nguy co LQ
C'Qip 1 < 0,05 R4t th'?ip Cﬁ:lp 1 <1,8 Rét cao
Cap 2 0,05-0,1 Thép Cép 2 1,8-24 Cao
Ciép 3 01-0,15 Trung binh Cép 3 24-30 Trung binh
Cap 4 0,15-0,3 Cao Cip 4 3,0-3,6 Thap
Cép 5 >0,3 RAt cao Cép 5 <3,6 RAt thép

2.3.3. Quy trinh thyc hi¢n

Véi muyc tiéu 1a khoanh dinh cac khu vic nhay cam vé TL, LQ, cac tac gia da tién
hanh xay dung bo CSDL gdm céac l6p thdng tin: phan ving nguy co truot 16; phan vung nguy
co li quét (PALQQG); luu vuc sdng sudi; dan cu, giao thong va cac cong trinh trong diém.
Quy trinh khoanh dinh cac khu vyc nhay cam Ve TL, LQ va d& xuit danh sach cac khu vuc

tién hanh nghién ctu chi tiét ¢ ty 18 1:10.000.g6m 05 budc va duoc thé hién trong Hinh 1.

- Budc 1: Thu thap, chuan héa, bién tap CSDL (cac lop ban dd thanh phan).

- Buédc 2: Xéc dinh bd tiéu chi, chi sé danh gia va phan cap chi s6 nhay cam vé truot 19,
14 quét.
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- Bu6c 3: Thanh 1ap ban db phan ving nguy co truot 19, ty 18 1:50.000 (phuong phép
danh gia da tiéu chi — SMCE) va kiém ching, hiéu chinh két qua.

- Bu6c 4: Chdng cac l6p thong tin (dan cu, giao thong, cong trinh trong diém; luu vuc
s6ng sudi) 1&n 16p ban d6 phan ving nguy co truot 16, 1i quét dé khoanh dinh céc khu vuc
nhay cam vé truot 16, 1i quét.

- Budc 5: Dé xuét danh sach cac khu vire nhay cam vé TL, LQ tién hanh nghién ctu chi
tiét o ty 18 1:10.000.

Thu thap, bién tap,
chuin héa CSDL

BUGC 1 T \$
:" """""""""" T ""[ = ] \ """"""""""""" i
i Thanh 13p cic BD thanh phan: - Ban @4 hién trang TL ty !
i - Hién trang LQ t§ -Bin d 46 déc_ 18 1/50.000 |
! 1€ 1/50.000 - Ban @6 phan cat ngang - Ban dd v phong héa E
| - - Ban d6 phan cit sau - Ban d6 Gia chit thiy vin ]
i - Phin vang nguy - Bén @6 Béc d6 cao dia hinh - Ban d6 dia chit céng trial H
! o LQ ty 1€ 1/50.000 - Béan @6 @é1 dap v& kien tao - Ban db tham phi E
: - Ban do lwu ve séng sudi !
E - Ban d6 phén bo mét d6 dan cu, -
! ) giao thong, cong trinh trong diém i
E BUGC:2 \ ) i

—| Xdc dinh bé tiéu chi, chi sé ddnh gid va phén cdp TL, LQ |—

Hiéulchinh

K= chu’ng Thanh ldp ban ds phin vang nguy co trect | ishime

13, t§ 1é 1/50.000 (phwong phap SMCE)

1
Chong 1&p ban @b (phan bé mat d6 dan cu, giao !
théng, cong trinh trong diém; lwu vure séng sudi) :

Xic dinh khu viee Xic dinh khu viee
nhay cam vé LQ nhay cam vé TL
¥

Thanh 1ip ban @6 phin bo cic khu virc
nhay cam vé TL, LQ

BUGC 4
:‘.'.'.'_.'Z'.:.'.'.:'Z'.'.'.'.'..'.'.'..'.'.'_'l'.:.'.'.:'l'.'.'.'.'..".'..:'.'.1'2'.1'.'.#'.'.'.'_'.'.1'.'.'_'2'.'..'.'.:'Z'.'.'.'.'..".'..:'.'.'..'l'.'..'.'.:'l'.'.'.'.'..".'..:'.':
i D& xuét danh séch cic khu vyre nhay cdm v TL, LQ ;
| BUGC 5 c3n nghién ciru chi tiét & ty 1& 1/10.000 |

Hinh 1. Quy trinh thanh 14p ban db phan bd cac khu vuc nhay cam vé truot 16, Iii quét
3. Két qua va thao luin

3.1. Két qua xay dung 16p thong tin phdn viing nguy co truot 16

Phuong phap danh gia khong gian da tiéu chi (SMCE) di dugc cac tac gia lya chon dé
thanh 14p ban d6 phan ving nguy co TL ty 18 1:50.000. Cét 151 cta cac phuong phap nay
chinh 1 dé danh gia chi s6 nguy co truot 16 dat (Landslides Susceptibility — LS). Dit liéu dau
vao ctia phuwong phap SMCE 13 mét tdp hop cac ban d6 thanh phan st dung lam tiéu chi
khong gian dai dién dugc phan loai theo nhém, dugc chuén hoa va duge gan trong ) (Bang
1). Di liéu dau ra 1a mot hodc nhiéu “ban do chi sb tong hop” thé hién két qua mé phong cac
khu vuc nguy co theo cac cap nhom chi sé nguy co khac nhau [6-7]. Céc 16p ban dd gom:
hién trang, d6 dbc dja hinh, d6i dap v& (mat d6 lineament), phan cét sau, tham phu, phan cit
ngang, dia chét cong trinh, dia chét thiy van, d6 cao dia hinh, vo phong hoa (Hinh 2).
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Hinh 2. Cac ban d6 thanh phan lién quan dén truot 16, ty 1& 1:50.000: (a) So dd hién trang TL; (b)
So d6 d6 doc dia hinh; (¢) So do phan bo daoi dap va; (d) So do phan cat sau; (e). So do tham phu
(nam 2016); (f) So d6 phan cat ngang; (g) So do dia chat cong trinh; (h) So d6 dia chat thuy vin; (i)

So d6 d6 cao dia hinh; (k) So d6 vo phong hoa.
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Két qua thanh 1ap 16p ban d6 phan ving nguy co trugt 16 ty 1¢ 1:50.000 cho KVNC, duge
phan cap v6i 5 muc (rit cao, cao, trung binh, thap va rat thip) (Hinh 3), dién phan b cua
mdi cip chiém ty 1& nhu sau: Khu vuc nguy co rat cao: huyén Hoa Vang (13% dién tich
huyén); quan Lién Chiéu (4%); quan Son Tra (1%); Khu vuc nguy co cao: huyén Hoa Vang
(28%), quan Son Tra (18%), quan Lién Chiéu (8%); Khu virc nguy co muc trung binh: quén
Son Tra (40%), huyén Hoa Vang (22%), quan Lién Chiéu (14%); Khu vuc nguy co thap:
quan Lién Chiéu (25%), huyén Hoa Vang (13%), quan Son Tra (5%); Khu vic nguy co rat
thip: huyén Hoa Vang (24%), quan Lién Chiéu (49%), quan Son Tra (36%).

Bang 4. Théng ké ddi sanh cac cap phan ving nguy co TL véi dién tich phan ving, vi tri diém trugt
va dién tich c6 biéu hién TL cia KVNC [17].

Tong dién tich cic phan Vi tri diém trugt Dién tich c6 biéu hién
Tinh Phan vung ving nguy co khio sit thye dia TL giai doan tir &nh
nguy co TL Dién tich Ty 1¢ So Ty 1¢ Dién tich TV 1 (%)
(km?) (%) diém (%) (km?) yie(ve
Rat thap 232,64 26,71 0 0 0 0,41
Théap 117,25 13,46 3 10,71 0,19 17,75
TP.Pa  Trung binh 198,15 22,75 8 28,57 0,26 23,86
Niéng Cao 221,40 25,42 11 39,29 0,19 17,67
Rét cao 101,41 11,65 6 21,43 0,44 40,3
Téng 870,86 100 28 100 1,09 100

Dé kiém chimg két qua, CAc tac gia da ddi sanh vai dir liéu hién trang TL ty 1& 1:50.000
(cap nhap dén 2019 — nguén PATLQG) [17-23]. Cac két qua thong ké trong Bang 4 cho
thdy: 62% tong s6 diém TL xac dinh tir thuc dia va khoang 60% tong dién tich c6 biéu hién
TL giai doan c6 su phan bd trén cac dién tich duoc du béo ¢o nguy co TL rat cao, cao va
trung binh (chiém hon 37% tong dién tich KVNC); 38% tong s6 diém TL xac dinh tir thuc
dia va khoang 40% tong dién tich c6 biéu hién TL giai doan c¢6 su phan bd trén cac dién tich
du bao c6 nguy co TL thap, rat thap, trung binh (chiém dudi 63% tong dién tich ty nhién
KVNC). Trén ban d6 tham phu, quan sat thdy cac vi tri TL dé xac dinh hoac giai doan trong
cac vung nguy co thap va rat thip phan 16n nam doc céc duong giao thong hodc trong khu
dan cu, hay géan cac khu vyc lién quan dén cac hoat dong kinh té—xa hoi clia con ngum Nhu
vay, két qua kiém ching la tuong d6i phu hop v6i dir liéu hién trang TL. Ty 1¢ cac vi tri, dién
tich c¢6 biéu hién truot nam trong cac ving nguy co TL la kha cao, phu hop véi thuc té.

3.2. Két qud xay dung 16p théng tin phdn viing nguy co LQ

Theo két qua thong ké tir 1992 dén 2014, KVNC ghi nhan 14 trin 1 lut, 1t quét xay ra
tap trung chu yéu doc theo nhanh séng Ty Loan va séng Cu D¢, thugc dia phan huyén Hoa
Vang (xa Hoa Bac, Hoa Phu, Hoa Ninh va Hoa Phong) [18].
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1:50.000. 1:50.000 [18].
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Két qua thanh 1ap 16p phéan ving nguy co vé LQ ty 1& 1:50.000 cho KVNC thay: huyén
Hoa Vang c6 0,9 km? dién tich c6 nguy co cao xay ra LQ; quén Lién Chiéu véi dién tich 0,7
km? nguy co cao xay ra LQ duoc thé hién trong Bang 5 va Hinh 4 [19]. Kiém chung két qua
phan ving nguy co LQ & trén voi thuc té cho thiy két qua phu hop v6i nhimg s6 liéu thong
ké béo cao cua dia phuong [15].

Bang 5. Thong ké ty 1¢ % dién tich phan viing nguy co vé LQ thugc TP. Pa Nang.

DPon vi Dién Tich Dién tich nguy co xay ra lii quét theo cic cip (km?) Khong anh
hanh chinh (km?) Ritthip Thip Trungbinh Cao Ritcao  huéng
Q.Lién Chiéu 79,9 2 3.9 11,7 0,7 0 61,6
H.Hoa Vang 736,9 66,6 289,1 1111 0,9 0 269,2

3.3. Két qud khoanh dinh cac khu viec nhay cam vé trieot 16, i quét

Dit liéu cac 16p thong tin dung dé dua vao GIS phan tich, tinh toan dé xay dung ban dd
phéan bd céac khu vuc nhay cam vé TL, LQ gﬁm phan vung nguy co vé TL, LQ (Hinh 3 va
Hinh 4); luu vuc song sudi (Hinh 5a); dan cu, giao thong, cong trinh trong diém (Hinh 5b)
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Hinh 5. (a) So dd ranh gi6i cac luu vuc song sudi; (b) So dd phan bd dan cu, giao théng, cong trinh
trong diém.
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Hinh 6. So do phan bd cac khu vuc nhay cam vé truot 16, ty 1¢ 1:50.000.
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Céc 16p thong tin phan bd cac khu vuc tap trung dan cu, giao thong, cong trinh trong
diém s& dugc chong 16p 1én 16p thong tin phan b cac luu vuc song subi dé trich xudt ra cac
khu vyc nhay cam c6 thé anh hudng truc t1ep dén céac khu vuc dan cu, cong trinh trong diém.
Két qua khoanh dinh khu vuc nhay cam vé TL tai KVNC nhu sau: huyén Hoa Vang (rat cao
chiém 13,38% dién tich, cao chiém 27,87%), quan Son Tra (rat cao chiém 0,57%, cao chiém
28,05%) va quan Lién Chiéu (rat cao chiém 4,14%, cao chiém 7,85%). Nhu vay, di khoanh
dinh duogc 3/8 quan/huyén thudc thanh phd c6 nguy cao va rat cao vé TL con cic quan/huyén
con lai chu yéu 13 ving dong bang ven bién nén c6 ty 18 thap va rat thip (Hinh 7).
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Hinh 7. So dd phéan bd céc khu vuc nhay cam vé 1 quét, ty 1€ 1:50.000.

3.4. Danh sach cac khu viec nhay cam vé truot 16, lii quét

Két qua khoanh dinh cac khu vuc nhay cam vé TL, LQ duoc xac dinh & trén s€ duoc
chdng 16p thong tin, tham chiéu cac két qua d6 1én ranh gi61 hanh chinh x4, huyén va dé xuat
ra dugc ban danh sach c6 tén xa/phuong 1a cac khu vie dé xuat nghién ctru & ty 18 1: 10.000.
Cac khu vuc dé xuat nghién ctru 6 ty 18 1:10. 000 1a nhimg khu vye ¢ nguy co cao, rat cao
vé TL, LQ va c6 kha ning anh hudng truc tiép dén tai san, tinh mang con ngudi cia nhan
dan trong khu vyc. Danh sach va dién tich cac khu vuc nhay cam vé TL, LQ dé xuat nghién
ctru ¢ ty 1€ 1/10.000 dugc thé hién trong Bang 6 va Hinh 8.

Bang 6. Danh sach va dién tich cac khu vuc nhay cam vé TL, LQ dé xudt nghién ctru 6 ty 18 1/10.000.

Huyén/Quén XA Dién tich xa Dién tich Dién tich Dién tich TL,

(Km?) TL (Km?) LQ (Km?) LQ (Km?)
Hoa Bic 344,11 125,8 86,17 60,14
. Hoa Phui 90,04 62,9 41,35 36,68
H. Hoa Vang .
Hoa Ninh 104,37 35,2 59 59
Hoa Lién 39,76 15,63 4,95 4,95
Q. Lién Chiéu  Hoa Hiép Bic 45,68 41,34 20,31 19,39

Q. Son Tra Tho Quang 46,82 23,15 -
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Hinh 8. Ban db phan bd cac khu vuc nhay cam vé truot 10 va li quét, ty 1€ 1:50.000 (mau do: dién

tich nhay cam truot 1&; mau xanh: dién tich nhay cam 1 quét; mau tim: dién tich nhay cam da thién
tai TL va LQ).

4. Két luin

Ban dd khoanh dinh cac khu vuc nhay cam vé TL, LQ khu vuc thanh phé ba Nzcmg la
dir liéu rat hiru ich phuc vu cho cong tic quy hoach sir dung dat, quy hoach dan cu nham
giam thiéu nhiing tac dong gay ra boi trugt 16 va 1 quet.

Khu vuc Thanh phb Pa Nang duoc danh gia c6 nguy co trung binh vé truot 16 va 1a quet
so voi cac tinh thude khu vyre mién Trung. Két qua khoanh dinh khu vyc nhay cam vé trugt
16 gdm huyén Hoa Vang (cac xa Hoa Phu, Hoa Bic, Hoa Ninh, Hoa Lién), quan Lién Chiéu
(phuong Hoa Hiép Bic) va quan Son Tra (phuong Tho Quang). Khu vuc nhay cam véli quét
goém huyén Hoa Vang (cac xa Hoa Pha, Hoa Bic, Hoa Lién, Hoa Ninh), quéan Lién Chiéu
(phuong Hoa Hiép Bac) nam doc theo 2 song Ty Loan va Cu Dé. Thyc té cho thiy cac tran
1ii quét thudng xay ra trong lich sir thuong c6 lién quan dén truot 16, nhat 13 trong pham vi
mot luu vuc nho thi ching cé mbi quan h¢ mat thiét v6i nhau. Do d6, cac khu vuc co nguy
co cao, rat cao vé trugt 16 thi ciing 1a nhitng khu vuc can dé xuat nghién ciru chi tiét cac loai
hinh da thién tai di kém nhu 1& quét, 1ii bun d4, 1d 6ng...

Danh sach cac xa/phudng dé xuit nghién ctru & ty 18 1:10.000 s& duogc sir dung 1am co
s¢ dinh hudng cho cong tac diéu tra, danh gia, canh bao soém TL, LQ dé phuc vu hiéu qua
hon trong quy hoach phat trién kinh té xa hoi, quy hoach dan cu, dong thoi gép phan phong,
chéng va giam th1eu thién tai do trugt 16, 18 quét gy ra cho dia phuong. Danh sach cac
xd/phudng dé xuat nghién ctru ty 16 1:10.000 gdm: 04 xa (Hoa Bac, Hoa Pha, Hoa Ninh, Hoa
Lién) thudc huyén Hoa Vang, 01 phudng (phuong Hoa Hiép Béc) thudc quan Lién Chiéu, 01
phuong (phuong Tho Quang) thudc quan Son Tra.

Nhu véy, cac két qua duogc trinh bay & trén s& dugce tich hop vao bo co sd dit lidu dung
chung lién nghanh phuc vu cong tac canh bao sém trugt 1, i quét khu vuc cc tinh mién
ndi Viét Nam néi chung va thanh ph6 Da Ning noi riéng [24]. Mit khéc, nhitng két qua nay
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s& gop phan gitp cho thanh phd ¢ dinh huéng xay dung ké hoach phat trién thanh phd trong
tuong lai thich ing voi cac loai hinh thién tai 1a truot 1& va 1 quét.

Tuy nhién, ngoai nhimg két qua dat dugc di duoc trinh bay & trén cho thiy van con ton
tai mot s6 han ché 6 1a chua c6 mot phuong phap hay mot mé hinh nghién ciru nao c6 thé
ding chung dé tich hop da thién tai trong pham vi cing mét khu vuc. Thuc té cho thiy d6i
véi moi loai hinh thién tai khac nhau déu co cac yéu td kich hoat, bd co sd dir liéu va bo tidu
chi, chi s6 danh gia khac nhau. Vi vay, dé xay dung m6t hé phuong phap hay mo hinh nghién
ctru dung chung cho cac loai hinh da thién tai 1 rit kho ma van phai tién hanh nghién ctru
ting loai hinh thién tai riéng biét sau d6 cac két qua co thé dugc tong hop trong cing mot bo
co so dir liéu.

Pong gop ciia tac gia: Xay dung ¥ tuong nghién ciru: N.T.H.; Xir 1y s6 liéu: N.Q.K., N.H.D.,
N.H.N.; Viét ban thao bai bao: N.T.H.; Chinh stra bai bao: N.D.H.

Loi cam on: Trong b;‘ti bao nay, tap thé tac gid c¢6 tham khao co s¢ dir lviéu cua nhiém vu
KHCN cap B, ma s6 TNMT.2021.04.07 va TNMT.2021.02.08. Tap thé tac gia xin chan
thanh cam on.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Results of zoning landslide and flash flood susceptibility areas in
Da Nang City
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Abstract: In recent years, the negative impacts of climate change have increased the
frequency and intensity of natural disasters such as landslides, and flash floods. In many
regions, these types of disasters are determined to be closely related to each other. Therefore,
they likely occur at the same time and cause catastrophic damage to society. This research
presents the results of landslide and flash flood high—risk zonation in Da Nang city to assess
and propose a list of high-risk areas for investigation at a scale of 1: 10,000. A combined
susceptibility map of landslide and flash flood was generated from factor maps as landslide
and flash flood—prone areas, population, traffic, buildings, and catchment. The results,
which were verified with inventory data, showed the reliability of the criteria set. The
identified landslide and flash flood susceptibility map could be very useful for supporting
the local governments in land use planning and focusing on prone areas that need to be
investigated in detail to find effective risk mitigation solutions.

Keywords: Landslide; Flash flood; Da Nang City.
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Tém tit: Hién nay viéc sir 'dung dién thoai thong minh trong sinh vién ngay cang pho bién.
Viéc xay du’ng tmg dung hd tro hoc tap cho sinh vién 1a yéu ciu cap thiét d6i véi hoat dong
dao tao sinh vién nganh méi truong. Nghién ctru ndy tién hanh diéu tra khao sat sinh vién
moi truong tai Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Qudc gia Ha Noi tir d6 danh
gia nhu cau st dung Umg dung hd tro hoc tap trén dién thoai thong minh. Két qua nghién
ctru cho thay c6 42,2% sd sinh vién tham gia khao sat da sir dung it nhat mot ing dung hd
trg hoc tap, phuong thirc trao d6i tai liéu pho bién 1a email (81,2%). Sinh vién yéu cau tai
lidu hoc tap can d& tim kiém va st dung (92, 3%), st dung moi lic moi noi (76,1%), thuong
xuyén c@p nhét (76,9). 97,5% sinh vién cho rang can thiét phai xdy dyng tmg dung hd trg
hoc tap va thuc tap cho sinh vién, tai liéu can da dang, c6 hinh anh, video minh hoa (82,1%),
thudn tién hoi dap, twong tac 1a 70,9%. Két qua nghién ctru 1a co s¢ cho viée xay dung tng
dung hd trg hoc tip cho sinh vién néi chung va sinh vién méi trudng noi riéng.

Tir khoa: Ung dung hd tro hoc tap; Pién thoai thong minh; Sinh vién méi trudng.

1. Mé dau

V6i su phat trién manh mé& cta khoa hoc cong nghé di dong, cac dién thoai thong minh
ngay cang dugc sir dung rong rii trong cudc séng. Dién thoai thong minh gitp ngudi ding
thuén tién hon trong st dung, phuc vu cac myc dich nhu lién lac, lam viée, giai tri, hoc tap.
Hién nay viéc str dung dién thoai di dong thong minh trong sinh vién rat phd bién. Ngoai muc
dich lién lac va giai tri, sinh vién con st dung cho muc dich hoc tap thong qua cac img dung
hoc tap. Tuy nhién viéc sir dung dién thoai di dong qua mirc c6 thé gay nghién, anh huéng
t6i strc khoe, tinh than va kha nang hoc tap cua sinh vién [1-4], anh uwéng tdi cac quan hé xa
hoi [5].

Céc nghién ctru trén thé gidi cho thay sinh vién sir dung dién thoai thong minh véi nhiéu
muc dich khac nhau. Nghién ctru tai Dai hoc Sheffied cua Anh cho théy sinh vién st dung
dién thoai thong minh cho cdc muc dich nhu ludt web (88%), mang xa hoi (88%), sur dung
cac dich vy hoc thuat (78%), email (69%) va thoi gian sir dung dién thoai di dong cho muc
dich hoc tap ngay cang tdng [6-7]. Theo nghi€n ctru cuia Hossain va Ahmed trén 316 truong
dai hoc tai cac nuwdc dang phat trién cho thay sinh vién déu sir dung dién thoai théng minh de
tim kiém thong tin, trong d6 (65,5%) 1a tim kiém thong tin vé hoc tap, doc tin tic (63,3%),
mang xa hoi (60,1%), giai tri (37,9%). V&i viéc st dung dién thoai vao muc dich hoc tap co
(74,9%) dé doc bao khoa hoc, xem cac video hoc tip (56,5%), ghi bai hoc trén 16p (45,4%),
tim tai li¢u trén thu vién (23,2%) [8].
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Tai Viét Nam, dién thoai thong minh dugc sur dung rong rai trong sinh vién [2, 9]. Sinh
vién str dung dién thoai di dong véi nhiéu muc dich khac nhau nhu lién lac, st dung mang xa
hdi, hoc tap, giai tri, luu trir tai liéu [2, 9, 10]. Theo nghién ctru cia Tran Minh Puc va cac
cong suc ddi vai 4247 sinh vién trong nudc nim 2014 cho thiy c6 tdi 99% sinh vién duoc
khao sat co sir dung mang xa hoi [9]. S6 lwong sinh vién sir dung dién thoai thong minh cho
muc dich hoc tap 1a 65,2%, luu trir thong tin tai liéu 1a 68% [2].

Vi su phé bién va tién dung cua cac thiét bi di dong thdng minh, cac ing dung dugc phat
trién phuc vu hoc tp ngdy cang tang voi cac img dung trén dién thoai thong minh trong giang
day [11-15]. Theo nghién ctru tai My nam 2015 cho thdy c6 48% cac trudng dai hoc, cao
dang tai My c6 ing dung riéng cua truong dé hd tro hoc tap cho sinh vién [16]. Sb lugng tai
cac g dung phuc vu hoc tap trén hai nén tang iOS va Android ngay cang ting tir 2009 dén
2020 [17].

Thyec tap thuc té ngoai thyc dia 1a hoat dong quan trong trong qué trinh dao tao sinh vién,
dic biét 1a sinh vién cac nganh khoa hoc trai dit va méi truong. Vi tinh phirc tap khi di ra
thyc dia can mang nhiéu dung cy, thiét b di cung. Do do dé thuan loi nhat trong qua trinh
thyc dia, hoc tap ngoai hién truong, phat trién ing dung hd trg thuc tap cho sinh vién 14 rat
quan trong [18]. Trude yéu cau cua chuyen dbi s6 trong dao tao tai hoc, dé danh gia hién
trang va nhu cau st dung ng dung hd tro thyc tap cho sinh vién, nghién ctru nay tién hanh
diéu tra, khao sat phan tich, danh gia nhu cau cta sinh vién lam co sé cho phat trién cac g
dung phuc vu hoc tap cho sinh vién néi chung va sinh vién méi truong noi riéng. Cac muc
tiéu nghién ctru bao gdm danh gia dugc: (1) Hién trang sir dung thiét bi di dong trong sinh
vién; (2) Cac yéu cau vé tai liéu hoc tap cta sinh vién; (3) Nhu cau can ¢ ung dung hd trg
thyuc tap cho sinh vién moi truong.

2. Phwong phap nghién ctru

2.1. Phwong phdp diéu tra khdo séat

Phiéu diéu tra khao sat dugc xay dung trén cac nhom cau hoi (tir 2 dén 5 tiéu chi) dé
danh gia hién trang va nhu cau str dung tmg dung hd tro hoc tap cua sinh vién: Mirc do phé
bién sir dung dién thoai thong minh va sir dung ung dung hd trg hoc tap trong sinh vién; Nén
tang ma dién thoai dang su dung; Yéu cau vé tai liéu hoc tap, h1nh thirc trao di tai liéu; Mt
dd can thiét cua viéc xay dung ung dung ho tro thuc tap thuc té cho sinh vién Mai trorong va
cac yéu cau ddi v6i tng dung.

Phiéu khao sat dugc giri toi toan bo sinh vién méi trudng (qua hinh thic truc tuyén s
dung Google form) tir nim thir nhat dén nam tht tu, thudc cac nganh Khoa hoc Mai truong,
Cong ngh¢ k¥ thuat moi truong tai truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha
Noi thu v& 117 phiéu tra 10i.

2.2. Phwong phdp phan tich thong ké
Dir liu khao sat dugc thu thap va sir dung phan mém thdng ké SPSS dé phan tich ddnh
gia, loai bo sai s0, phan tich cac dac trung thong ké co ban.

3. Két qua nghién ciru va thao luan

3.1. Hién trang si dung thiét b di déng trong sinh vién

Két qua khao sat sinh vién tir nam thir nhat dén nam thtr tu cho thdy 100% sinh vién
duogc khao sat hién dang stir dung di¢n thoai thong minh. Trong do cé 52,1% stir dung di¢n
thoai cai hé diéu hanh iOS cua Apple, 47% st dung h¢ diéu hanh Android va 0.9% sit dung
h¢ diéu hanh khac.
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Hinh 1. Két qua khao sat sinh vién sir dung dién thoai thong minh (a) va hé didu hanh (b).

Nhu vay c6 t6i 99.1% sinh vién sir dung dién thoai hé diéu hanh iOS va Android. Két
qua ndy phu hop v6i thdng ké chia sé thi phan cta cac dién thoai thong minh thi hai hé diéu
hanh iOS va Android nam 2022 chiém t6i 99,4% [19]. Sinh vién st dung dién thoai thong
minh hién nay véi nhiéu muc dich khac nhau tir hoc tap, giai tri, lién lac, hd tro hoat dong
thé chat. Tuy nhién, sd sinh vién nghién dién thoai thong minh hién nay chiém t6i 55,56%
[2]. Do d6 viéc tang cuong cac ing dung hd trg hoc tip s& gitip sinh vién giam thoi gian sur
dung dién thoai vao cac muc dich dé gdy nghién va anh hudng téi tinh than, thé chét va viéc
hoc cua sinh vién.

3.2. C4c yéu cau vé tai liéu hoc tdp cua sinh vién

Két qua khao sat cho thiy (Hlnh 2), sinh vién mong mudn cac tai liéu hoc tap can ludn
san c6 (67,5%). Pay la mot yéu cau hiét sirc chinh dang dic biét dbi véi cac tai liéu bat budc
nhu gido trinh, bai gidng va cac tai liéu tham khao, hinh anh minh hoa, video m6 phong. Cac
tai liéu nay s& gitp sinh vién tiép can bai giang t6t hon, dap tng cac yéu cau vé hoc tap trén
16p, 1am bai tap, thuc hanh, thi nghiém. Bén canh d6 cac tai liéu can dé tim klem va str dung
(92,3%), tai liéu co thé duoc st dung moi luc moi noi (76,1%) dé dap tng tot yéu cau cia
ngudi hoc vé thoi gian, khong gian, dia diém t1ep can cac tai liéu hoc tap. Dac biét hién nay,
phuong thie hoc tap co thé thuc ‘hién ca tryc tiép 1én 16p, tryc tuyén hoic ket hop gitra tryc
tiép va truc tuyén thi viéc yéu cau t1ep can tai liéu thuan loi hon 14 yéu cau hoan toan phu
hop hién nay. Bén canh do, yéu cau vé viéc cap nhat thu:ong xuyén cac tai liéu ciing la yéu
cau ma sinh vién mong mudn (76,9%). Hién nay sinh vién sir dung dién thoai thong minh dé
luru tri¥ tai liéu hoc tap ngay cang tang [6], tai Viét Nam theo nghlen ctru [2] ti 1€ nay Ién t6i
68%. Vi su phat trién nganh cang manh mé& vé cong nghé, sinh vién tiép can cac thong tin
va kién thirc m6i nhanh hon, do d6 viéc cap nhat thudng xuyén tai liéu gitip sinh vién sém
tiép can voi kién thirc mai trong nudce va thé gioi.

Vé phuong thtc tiép nhan tai liéu cia sinh vién hién nay cho thay (Hinh 3) 81,2% tai
liéu dugc chuyén qua email, 23,1% qua hé thdng quan ly hoc tdap LMS (Learning
Management System), 45,3% qua ung dung, chép tay ghi bai giang trén 16p 47,9% va
photocopy chiém 49,6%. Nhu vay phuong thirc trao d6i tai liéu hoc tap tir giang vién phod
bién nhat hién nay 1a qua email. Két qua nghién ciru twong dong véi két qua nghién ciru cua
Aladeniyi va céac cong su thu hién ciling c6 té1 91% sinh vién st dung email 1a phuong thirc
trao ddi lién lac céc tai liéu hoc tap [20]. Pay 1a phuong thire thuén tién trong viée giri tai liéu
tuy nhién viéc cap nhat tai li€u s€ kho khan hon, dac biét khi ¢6 tai liéu cap nhat lai phai guii
lai email, viéc tra ctru tim kiém ciing khé khan. Ung dung hd trg hoc tap s& giup sinh vién va
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giang vién trao ddi tai liéu d& dang hon, dé sir dung, d& cap nhat. Két qua nghién ctru cho
théy, ti 1€ sinh vién str dung trng dung trén dién thoai trao doi thong tin tai liéu hoc tap hién
kha 4n tuong chiém 45,3% va xu thé ting v6i su phat trién ngdy cang manh mé& cia cic ng
dung hd tro hoc tap trén dién thoai thong minh. Theo théng ké cua Statista, s6 luot tai cac
g dung hd tro hoc tap trong Quy 1 ndm 2020 trén App Store 1a 470 triéu luot, trén Google
Play 1a 466 tri¢u luot [17].

Cap nhat thuong xuyén 76.90%

Str dung moi luc moi noi 76.10%

S3n c6 67.50%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Hinh 2. Y&u ciu cua tai liéu hoc tap ddi véi sinh vién méi truong.

Photocopy — 49.60%

Chép tay [ 47.90%

T—
v [ 20

Email 81.20%
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Hinh 3. Phuong thuc tiép nhan tai liéu hoc tap hién nay cuaa sinh vién.

Giai dap, trao ddi ¥ kién véi sinh vién ludn 1a trong tac quan trong trong qua trinh day
hoc. Phuong thirc sinh vién trao d6i, tim sy hd tro cta giang vién hién nay gom hoi tryuc tiép
giang vién (60,9%), goi dién (10,4%), nhin tin (54,8%), email (73,9%), qua ing dung hoc
tap (20%) (Hinh 4). Két qua cho thay sir dung email, hoi tryc tiép, va tin nhan 13 3 phuong
thirc pho bién nhét khi sinh vién can su gitip d& vé hoc phan, lién lac trao dbi voi giang vién
giang day. Hién cac ung dung hd trg hoc tap dong vai trd con khiém ton trong viéc hd tro
sinh vién tuong tic v&i giang vién (chiém 20%).
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Qua tmg dung hoc tap h 20%

Email I 73.90%

Nhin tin - [ 54.80%
Goi dien [ 10.40%

Hoi truc tiép 60.90%
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Hinh 4. Phuong thie dat cau hoi va nhan giai dap tir giang vién vé hoc phan.

3.3. Bdnh gid nhu cau can c6 #ng dung hé tro thuc tdp cho sinh vién méi truwong.

Nghién ciru cho thiy 42,2% sinh vién dugc khao sat cho biét da va dang sir dung tng
dung phuc vu hoc tap. Trong céc sinh vién nam thir nhét c6 34,15% hién dang str dung mot
ung dung ho tro hoc tap, sinh vién nam tha 2 1a 38,71%, sinh vién nam tha 3 14 62,96% va
sinh vién nam thir tu 38,89%. Nhu vay cé thé thiy sinh vién sir dung dién thoai thong minh
phuc vu viéc giai tri 1a rit phd bién, tuy nhién sir dung cho muc dich hoc tap chua dugc cao.
Két qua khao sat y kién sinh vién nganh mai trudng cho thdy 97,5% sinh vién cho ring can
thiét phai xay dung tmg dung hd tro hoc thuc tap cho sinh vién, trong d6 51,3% sinh vién
cho rang né rit can thiét (Hinh 5).

Yéu cau ddi véi ung dung hd tro hoc thuc tap cho sinh vién moi truong vé viéc thuan
tién trong tim kiém thong tin, tai li¢u 1a 90,6%, tai liéu da dang, c6 hinh anh, video minh hoa
chiém 82,1%, kha ning héi dap, twong tac 1a 70,9%, giao dién than thién 1a 62,4%. Két qua
cho thay, mong mudn tim kiém tai liéu hoc tap thuan tién 1a yéu cau cao nhat ddi voi sinh
vién. Do d¢ cac tng dung hd tro hoc thuc tap cling nhu cac chuong trinh dao tao can duara
phuong thirc cung cap tai liéu hoc tap cho sinh vién mot cach day du, thuan tién nhat.

@ Da va dang st dung
@ Chua sir dyng
® DBang tim hidu
@ Ting sir dyng

@ Rét cin thiét
@ Cin thiét
® Khong can thiét

Hinh 5. Hién trang st dung 1 ng dung hoc tap nao do (a) va nhu cau can thiét xay dung wng dung
hd tro thuc tap thuc té cho sinh vién moi truong (b).



Tap chi Khi twong Thuy van 2023, 745, 34-41; doi:10.36335/VNJHM.2023(745).34-41 39

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Hinh 6. Y&u ciu cua sinh vién vé ing dung hd tro thuc tap thuc té.
4. Két luan

Nghién ctru cho thay hién nay sinh vién sir dung dién thoai théng minh rat ph6 bién véi
hai hé diéu hanh chinh 13 10S va Android. Mtc d6 str dung ting dung hoc tap trong sinh vién
hién nay (42,2%). Phuong thirc trao ddi tai li¢u pho bién hién nay la email (81,2%). Ddi véi
tai liéu hoc tap, sinh vién yéu cau d& tim kiém va st dung (92,3%), st “dung moi lic moi noi
(76,1%), thuong xuyén cap nhat (76, 9%). C06 97,5% sinh vién cho rang can thiét phai xay
dung ung dung hd tro hoc thuc tip cho sinh vién méi truong, tai lidu can da dang, c6 hinh
anh, video minh hoa (82,1%), thuén tién hdi dap, twong tac la 70,9%.

Két qua nghién ctru 14 co s& cho viée xay dung tmg dung hd trg hoc tap cho sinh vién
noi chung va sinh vién méi trudng noi riéng.

S6 lugng mau khao sat con chua 16n, can thyc hién khao sat rong hon dbi véi sinh vién
mdi trudng cac truong dai hoc khac dé co danh gia day di hon hon trong tuong lai.

DPong gop cua tac gia: Xay dyng y tuong nghién ctru: B.H.T., N.T.L., B.T.H.L.; Xy dung
mau phiéu va diéu tra: B.H.T., N.T.L., D.T.H.L.; Tinh toan xu 1y s6 heu b.H. T Viét ban
thao bai bao: B.H.T.; Ch1nhsuaba1ba0 b.H.T., N.T.L,b.T.H. L.

Loi cdm on: Nghién clru ngay dugc tai trg bdi nhiém vu khoa hoc QG.20.06 cua Pai hoc
Quoc gia Ha Noi.
Lo&1 cam doan: Tac gia cam doan bai bdo nay la cong trinh nghién ctru tac gia, chua dugc

cong bd & dau, khong sao chép tir nhirg nghién ctru trude ddy; khong cé su tranh chap loi
ich.
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Assessment of the current status and requirements for
using the learning support application on smartphones for
environmental students
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Abstract: Smartphones are widely used by students nowadays. It is critical to develop
learning support applications for smartphones in training activities for environmental
students. Surveys were conducted with environmental students at the VNU University of
Science, Vietnam National University, Hanoi, thereby assessing the need to use learning
support applications on smartphones. The results showed that 42.2% of students are using
a learning support application, and email is a common way to share learning materials
(81.2%). Learning materials should be easily found and used (92.3%), accessible at any time
and from any location (76.1%), and regularly updated (76.9%). 97.5% of responses said that
it is critical to build a learning support application on smartphones for fieldtrip study.
Learning materials need to be diverse, with images and video illustrations (82.1%),
conveniently made questions and answers, and interaction in apps (70.9%). The research
results are the basis for building learning support applications for students in general and
environmental students in particular.

Keywords: Learning support application; Smartphones; Environmental students.
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Tém tit: DO min 12 mot dic tinh quan trong trong viéc danh gia hién trang xam nhép man.
Nghién ctru duge thyc hién dé phat trién mot mo hinh du bao d6 man cia dat hiéu qua s
dung dir liéu v¢ tinh Sentinel 2A cho tinh Quang Tri. Ban dau cac mau dét thu thap duoc
phén tich d6 mén (ECe). Sau d6 phén tich hoi quy tuyén tinh duoc thuc hién giira cac gia tri
ECe thu dugc voi cai chi s0 ctia dat thu dugc tir anh Sentinel 2. Két qua nghién ctru cho thdy
ECe c6 mdi twong quan cao voi cac bang tan riéng 16 SWIR1 va chi s6 SBI (chi s6 d6 sang
don gian) véi R? = 0,65. Két qua nghién ctru chirg minh kha niang udc tinh déng tin cay
EC dua trén st dung dir li€u Sentinel 2.

Tir khéa: Anh vé tinh; Sentinel 2; D6 man; Phan tich hoi quy tuyén tinh; SWIR1; SBI.

1. M& dau

Do dan dién (EC) c6 lién quan chit ché voi thanh phan va nong d6 mubi hoa tan trong
dung dich dat, va do d6 EC cua chiét xuat bao hoa dit (ECe) dugc sir dung lam thudc do tiéu
chuan vé 46 min cua dat (dugc biéu thi bang mS/cm hodc dS /m) [1-2]. Pham vi d6 min cta
dat thudng dugc chdp nhan cho thay dat co ECe 16n hon 4 dS/m & 25°C dugc dinh nghia 1a
dat man va dat c6 ECe 16n hon 4 dS/m ¢ 25°C. ECe 16n hon 15 d S/m 1a dat nhiém mgn manh
[3].

Maic du khao sat thuc dia va phan tich trong phong thi nghiém la chinh xéac, nhung céc
phuong phéap nay ton nhiéu thoi gian, chi phi va nhan cong, dic biét dbi véi cac phép do quy
mo 16n. Vi thé, phuong phap vién tham hd trg 1ap ban @6 EC va cung cap thong tin chinh xac
vé cac khu vuc bi anh hudng boi mudi duge cho 1a mot giai phap hiru hiéu. Trong bdi canh
nay, cac bo dit lidu vé tinh tiém ning va cac k¥ thuat phan tich anh da gdp phan vao viéc lap
ban d6 dd min cua dit mot cach chinh x4c va kinh té [4-5]. Céac anh v¢ tinh da phé nhu
MODIS (250 m) [6], Landsat TM (30 m) [7], Landsat ETM+ (30 m) [8-9], Landsat 8 (30 m)
[10-11], da dugc su dung rong rai dé 1ap ban dd d6 man cua dat. Cac chi s6 do man khac
nhau da duoc léy tr hinh anh vé tinh va dugc st dung dé x4c dinh cac khu vuc bi anh huong
bdi xam nhap man.

Tai Viét Nam tng dung vién tham trong danh gia xam nhap man van con kha méi mé.
[12] da su dung la anh vé tinh Landsat 8 két hop vai s6 liéu quan tric d6 man cia nude duoce
thu thap tir 11 tram quan trac. Két qua phan tich cho thiy sy twong quan cao giira gia tri quan
trac d6 man ctia nude va gia tri o sang pixel cia anh thanh phan chinh thir nhat. Diéu nay
cho phép ap dung mé hinh hdi quy va cong cu phén tich khong gian cua GIS dé phat trién
giai phap giam sat xam nhép man doc song Curu Long. [13] da nghién ctru, danh gia phan
vung xdm nhap man trén co sé cong nghé vién tham da ting, da d6 phan giai, da thoi gian,
g dung thi diém cho tinh Bén Tre. Bai bao st dung anh radar Sentinel-1 SAR. Anh duoc
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tién xur 1y bang cong cu SNAP, trong khi mo hinh héa dwoc thyc hién trong méi truong
MATLAB bang coéng cu hoc may WEKA APL Tur anh phd phan xa, cac kénh chi s6 vat Iy
dugc tinh todn va chia thanh cac nhom chi so nhém kénh phé gdc, nhom chi s6 PCA, nhom
kénh ty 1&, nhém chi s6 mudi, nhom chi s6 thyc vat va nhom chi sé d6 sang, nhiét (anh
LANDSAT). C4c nhom kénh chi sb vat 1y nay s& 1a bién doc 1ap va gia tri EC s& 1a bién phu
thudc trong mo hinh phan tich hdi quy. Nghién ctru thir nghiém véi cac nhém kénh, chi sb
anh khac nhau dé xac dinh giai phap t6i wu. Két qua mé hinh duoc so sanh véi sb lidu thuc
dja dé kiém chtng do tin cay ctia md hinh. Két qua nghién ctru cho thdy mé hinh EC tinh tir
anh Sentinel-2 c¢6 hé sb tuong quan cao hon so véi mé hinh EC tinh tir anh LANDSAT, v&i
R? tuong ung 1a 0,826 va 0,7. Do do, m6 hinh EC tinh tr Sentinel 2 dugc &p dung cho tinh
toan d§ man khu vuc nghién ctru tinh Bén Tre trong cac nam 2005, 2010 va 2015 theo 4 muc
phan cap d6 man twong tng véi gia tri EC (dS/m) cia Bo Nong nghiép va Phat trién Nong
thon [13]. [14] da danh gia tac dong ciia xAm nhap man do bién doi khi hau trén hién trang
canh tac 1Ga tai tinh Soc Trang. Nghién ctru phan tich chudi anh chi sé thyc vat (NDVI) da
thoi gian trén dit licu MODIS (MOD09Q1) d6 phan giai khéng gian 250m tir 31/07/2014 dén
31/07/2015 két hop voi anh v¢ tinh Landsat 8 nham xay dung ban dd hién trang mat phu tur
d6 xac dinh ving co ciu canh tac lta tinh Soc¢ Trang. Két qua phan tich anh vién tham da xac
dinh dugc vung canh tac lua bao gém 3 co cAu chinh: lua 3 vu (99.182,2 ha chiém 30,3%
tong dién tich tw nhién), la 2 vu (69.484,2 ha chiém 21,2%) va laa-tom (69.484,2 ha chiém
4,3%) vo61 do tin cay cao (chi so Kappa = 0,78) dya trén 100 diém khao sat thuc té [14]

Hién nay vdi sy phat trién hon nita ctia cong nghé vién tham, ngay cang nhiéu cac veé
tinh dugc phat trién v6i d6 phan giai khong gian va thoi gian t6t hon c6 thé duoc cung cip
mién phi t6i nguoi ding nhu anh vé tinh Sentinel 2 (10 m). Vay nén tng dung anh Sentinel
2 trong danh gid xdm nhap man cho 1a mot hudng tiép can hoan toan moi.

Do tac dong tiéu cyc cua dat man ddi véi hoat dong nong nghiép va cudi cung la san
Xuét cay tréng, can phai duy tri chét lugng dét va cai tao dit man, dic biét 1a & cac vung kho
han nhu tinh Quang Tri & Viét Nam. V& van dé nay, viéc theo ddi lién tuc do min cia dat
trong cac linh vire nong nghiép 1a rit quan trong. Vi vy, muc dich ctia nghién ciru 1a phat
trién cac mo hinh toan dua trén anh vé tinh dé theo ddi d6 man cua dat sir dung dir liéu da
phé Sentinel 2A cho tinh Quang Tri.

2. Khu vue va dir liéu nghién ctiru

2.1. Khu vuc nghién cuu

Quang Tri 1a mot tinh nam ¢ dai dit mién Trung Viét Nam, noi chuyén tiép giita hai
mién dia 1y Bac—Nam. Toa do dia Iy tinh Quang Tri & vao vi tri tur 16°18” dén 17°10° vi do
Bic, 106°32° dén 107°34’ kinh d6 Dong (Hinh 1). Qudng Tri nam trong vung dit gdy cua
day Truong Son. Pia hinh da dang bao gdm nui, d6i, ddng bang, con cat va bai bién chay
theo hudng Tay Bac—Dong Nam. Quéang Tri ¢6 nhiéu séng ngoi véi 7 hé thong song chinh 1a
song Thach Hén, song Bén Hai, song Hiéu, song O Lau, song Bén P4, song Xé Pon va song
Sé Pang Hiéng. Song & cac huyén mién nai ¢6 kha nang xay dung thuy dién vira va nho. Nhin
dai thé, dia hinh nui, d6i va dong béng Quang Tri chay dai theo huéng Tay Bac—Pong Nam
va trung vo6i phuong cta duong bo bién. Do dic thi xdm nhap mén chu yéu dién ra & cac tinh
ven bién nén khu vuc nghién ctru chi tip trung & cac huyén Vinh Linh, Gi6 Linh, thanh phd
Quang Tri, Triéu Phong, Hai Lang.

2.2. Dit liéu nghién cvuu

Dit liéu chudn bi gdm c6 dit liéu thyuc dia va dit liéu vé tinh:

- V& dit liéu thuc dja, tong s6 83 mau dit dd duogc thu thap ngiu nhién tir 16p dat mat (0—
25 cm) (Hinh 2a). Li do lya chon d6 sau ldy mau dat nay do thuc té ré cdy, cac hoat dong
sinh hoc va dinh dudng chu yéu & ting dit nay. Cac mau duoc thu thip ngiu nhién tir thuc
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dia va duoc phén tich trong phong thi nghiém vé ECe cua dit va dugc st dung dé hiéu
chinh/thtr nghiém cac mé hinh du doan. Nam méu phu dat duoc ldy xung quanh mdi diém
14y mau trong vong tron ban kinh 10 m tinh tir tAm véi kich thudc mau 1a 10 m pixel, tuong
ung véi do phan giai cua anh Sentinel 2.
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Hinh 2. (a) Vi tri diém lay mau; (b) Anh vé tinh dung trong nghién ctu.

2.3. Phwong phap nghién curu

Sentinel
duoc

Nén tang Ung dung Sentinel (SNAP) do Co quan Vi try Chau Au phat trién
(https://step.esa.int/main/download/snap—download/) duge st dung cho phan tich tién xtr Iy
anh. SNAP la mot chuong trinh phan mém mién phi dac biét duoc thiét ké dé phan tich cac

hinh anh Sentinel.

Anh vé tinh truée khi dugc str dung can tién xu 1y anh. Cac bude tién xir ly anh bao gbm
cit anh theo ving nghién ctru (ROI) dé giam thiéu dung lugng xir ly, Chuyen do6i gia tri
radiance thanh reflectance dé dic trung cho timg dbi tuong trén mat dat va cudi cing hinh
anh duoc chinh stra dia 1y thanh Universal Transverse Mercator (UTM) hé toa do su dung
méc dit lidu cua Hé thdng tric dia thé gigi (WGS) 1984 dugc gan cho ving phia bic UTM

48.
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Hinh &nh da phé L&y mau dat

Sentinel-2 (L1C)
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reflectance

» Cat anh theo khu virc nghién clru
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L] Mau dét dy dodn (ECp) [——

Hinh 3. Quy trinh xay dung ban db xam nhap man.
Tiép theo str dung céc ddi quang phé cua anh da dugc tién xu ly dé tinh chi sb d6 man
(SI), chi s0 cuong do (INT) va do sang don gian hoa chi so (BI) theo cac cong thure tinh (Bang
1).

Bang 1. Bo chi s6 sir dung trong nghién ctru (p 1a hé s6 phan xa cia dat).

Muc luc Cong thirc Tai liéu
Chi Sé d6 mén 1 STy = i/ Pgreen X Pred
Chi s6 d6 min » SL = \[ PZeen X P2q + Riig
15
Chi sb do man 3 SI; = pgzreen X l:'rzed
Chi sb d6 man 4 Sy = Preq/Pnir
Chi s6 d6 man 1, Shi1 = Pswir1/Pswirz2 16
Cuong 36 1 INT, = (Pgreen + Preq)/2
15
Cu(‘mg do 2 INT, = (pgreen + Preq leR)/2
Chi s6 d9 sang don gian hoa SBI= [PZeen + Pir
17
Chénh 1énh binh thuong hoa NDSI = (Preqg — Pyir)/ (Pred — Pair)
Chi s6 d6 man
A 2he = VSSI= 2 X Pyreen — (5 X (Prea + Puir)) 18
Thuyc vat dat man
’ Chi s0 NSI = (Pswir1—Pswirz) 19
Chi sé d6 man NIR SWIR (PswiR1=PNIR)
Chi s thyc vat diéu chinh dit; _
et SAVI= (1 + L) x (—MRPred 20

L+PNiR+P
L=0.5 NIR*Pred
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Luu y: P 1a chi s6 phan xa cuia d4t. Cac chi s6 Xanh lam, Xanh luc, Do, NIR, SWIR1 va
SWIR2 dai dién cho cac dai Sentinel-2A.

Céc chi sb anh vira duogc tinh toan ciing nhu cac band riéng 1é s& duoc phén tich hdi quy
tuyén tinh véi ECe thu dugc ngoai thuc dia dé chon ra dugc cac bién co y nghia nhét cho dy
doan Ece cua dat. Cudi cung tur bién t6i vu vira duoc lya chon s& tién hanh mo hinh hoa dy
béo Ece bang cac phan tich hdi quy da bién. Hiéu suat clia cac mo hinh da phat trién s& duoc
danh gia bang cach st dung hé sé R% Mo hinh hdi quy duogc thuc hién tét nhat s& dugc chon
cho du doan va 1ap ban d6 EC cho tinh Quang Tri (Hinh 3). C4c Phén tich hdi quy tuyén tinh
(da bién va timg bién) duoc thuc hién bang phin mém thong ké SPSS (Phién ban 20).

3. Két qua va thao ludn

3.1. Két qua phén tich mau dat

Két qua phan tich mau dat cho thiy xdm nhip man cua dit vao thang 7/2019 dién ra chu
yéu doc theo cac con sdng 16n cua tinh :

- Song Thach Han: Xam nhdp mén da tdc dong manh dén khu vuc dap Tram, tai day do
man trung binh cta nudc song dat 4,6%o0; Khu vuc trung tam thi xa Quang Tri d0 man trung
binh 12 8,8%o. Tai cdu An Md, 6 man dat 12,6%o; khu vuc cau Pai Loc, do man 1a 17,2%o.

- Song Hiéu: Khu vuc Tram Thuy van Pong Ha dat 16,4%o; khu vuc cach cau Pong Ha
500m vé phia ha luu d6 man 13 23,0%o.

- Song Bén Hai: Khu vuc cach cau Tién An khoang 6-8 km d6 man ciia nude song dat
6,4%o. Diém tai cau Tién An d6 man do duoc 1a 12,0%0. D6 min xam nhap dén khu vuc cau
phao Lam Son Thuy dat 14,3%o; khu vuc xa Vinh Giang c¢6 d6 man trung binh 1a 21,2%e.

- Song Sa Lung: B§ man do dugc tai chan dap ngan man dat 11,3 %o, cau duong sit Sa
Lung dat 14,0%o, tai khu vuc cach cau Hién Luong 2km 13 16,3%o.

3.2. Két qua xdy dwng mé hinh

Bang 2 cho thay két qua phan tich h6i quy tuyén tinh mé ta mdi quan hé gitra EC dat nhur
mot bién ddc 1ap va céac bién phu thudc (cac dai band riéng 1¢ cua Sentinel 2 va chi $6 quang
pho cua Sentinel 2). Két qua cho thdy kénh SWIR-1 va chi s6 SBI duoc coi 12 cac bién hitu
ich nhat dé dy doan EC cua dat trong nghién ctru. Dua trén két qua hoi quy thu duoc, dai
SWIRI va cac bién SBI dugc str dung trong viéc phat trién cac mé hinh dy doan EC.

Bang 2. Do chinh xac m6 hinh va két qua mé phong cho phan tich hdi quy tuyén tinh.

Dai Sentinel-2A Ty lé/chi so bing tan Sentinel-2A
Tham s M® hinh héa P) chinh xac  Tham s6 Mb hinh héa P chinh xac

B2 (Blue) 0,25NS 0,05NS SI-1 0,53NS 0,41NS
B4 (Red) 0,63* 0,58* sI-3 0,14NS 0,41*

B5 (RedEdge-1) 0,65* 0,57* SI-4 0,63* 0,58*
B6 (RedEdge-2) 0,65* 0,58* SI-11 0,60* 0,47*
B7 (RedEdge-3) 0,66NS 0,59* INT-1 0,63* 0,56*
B8 (NIR) 0,64* 0,57* INT-2 0,39NS 0,26NS
B8A (RedEdge-4) 0,65* 0,58* SBI 0,65** 0,54**
B9 (WA) 0,57NS 0,56NS NDSI 0,39NS 0,26NS
B10 (Cirrus) 0,18NS 0,05NS SAVI 0,64NS 0,56NS
B11 (SWIR-1) 0,65** 0,58** VssI 0,63* 0,58*
B12 (SWIR-2) 0,61** 0,57** NSI 0,43NS 0,30NS

*C6 y nghia ¢ mutrc 0,05; **Co6 y nghia 6 mac 0,01; NS, Khong dang Kké.
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Tiép theo sir dung dai SWIRI va cac bién SBI phan tich hdi quy tuyén tinh da bién, thu
duoc tiep ba mo hinh du doan EC cua dat nhu sau:

EC = 2.961 x SWIRL + 2.070 (1)
EC = 3.076 x SBI + 1.797 )
EC = (2.148 x SBI) + (0.912 x SWIRL) + 1.872 (3)

Bang 3. Hiéu suét cia cac md hinh dy doan cho EC dat.

Sai s6 toan phwong trung  Sai léch trung binh

Model Training/Test R? .
binh (RMSE; dS m-1) (MBE; dS m-1)
Training 0,65** - -
M1
Test 0,58** 0,13 -0,16
Training 0,65** - -
M2
Test 0,54** 0,14 -0,24
Training 0,67** - -
M3
Test 0,59** 0,21 -0,19
**Co y nghia & muc 0.01.

K&t qua phan tich thong ké dugc trinh bay trong bang 3 cho thiy mé hinh 3 1a t nhét dé
du doan EC véi R? = 0,67 va P < 0,001 so v6i 2 mo hinh con lai. Vay nén két qua cua mo
hinh 3 sé dugc st dung dé€ du doan EC cho nghién ctru nay.

3.3. Két qud xdy dung ban do xam nhdp man cho tinh Qudng Tri

Ung dung m6 hinh dy bao:
EC = (2.148 x SBI) + (0.912 x SWIR1) + 1.872 4)
Nghién ctru da xay dung ban d6 xAm nhap min cho tinh Quang Tri dya trén chi s6 SBI
va kénh SWIR1. D6 min s& duoc quy d6i phan nghin 1ay theo ban d6 nguy co rui ro theo bd
TNMT huéng dan.

f:g /'::;' Dién tich (ha) Iz
0-1 | 670909.859
4 | 91224358

Quang Tri

TV LE 1:250 000

Hinh 2. Ban dd x&m nhap man tinh Quang Tri.

Nhin trén ban d6 co6 thé thay dién tich bi xAm nhdp min véi d6 min tir 0-1% 1A
670909,859 ha. P60 man thép chiém chu yéu dién tich cac khu vyc cia tinh Quang Tri. Doc
theo cac song 16n ven bién tinh Quang Tri nhu song Bén Hai, song Thach Han, d§ man chu
yéu tir 1-4%00, 4-5%00 V& 5-8%/00 v6i dién tich bi xAm nhdp man lan luot 13 91224,358 ha,
66376,480 ha va 243699,797 ha. Ngoai cac khu vuc doc theo cac song 16m, khu vuc bi xam
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nhdp mén con rai rac quanh khu vuc cac xa ven bién thuoc huyén Cam L¢. Khu vuc cac xa
ven bién thudc huyén Hai Lang bi xdm nhap man nang nhat véi d6 man hon 8%0. TOng dién
tich bi xdm nhap man v&i 6 man hon 8% la 133393,399 ha.

4. Két luén va kién nghi

D6 min 1a mot yéu td quan trong ddi v6i viée quan 1y bén viing tai nguyén dit va nudc,
dac biét 1a ¢ cac khu vuc kho han nhu ¢ tinh Quéang Tri. Do dd, nghién ctru nay dugc thuc
hién dé sir dung mé hinh hdi quy tuyén tinh da bién dé wéc tinh d6 man cua dat bang hinh
anh vé tinh Sentinel 2. Cac mo6 hinh duoc tao ra cho théy két qua du doan EC cua dat c6 do
tin cdy cao. Sau day la nhitng két luan cuy thé:

« M6 hinh hdi quy cho phép uéc tinh dang tin cdy EC cta dét bang cach sir dung dit liéu
Sentinel 2 véi KENH SWIR-1 va SBI duoc coi 1a céc chi so tot dé du dodn EC cua dat.

« Ba mé hinh udc tinh d6 min cua dat da duge tim théy tir dir liéu Sentinel 2. Trong )
nay, mo hinh 3 véi su két hop cua dai SWIR-1 va SBI 1a ¢6 d6 chinh xac cao nhat (R? =
0,67; P <0,001).

Han ché cta nghién ctru & day 13 méi chi st dung anh Sentinel 2 dé du béo, ciing nhu
cac md hinh théng ké hdi quy tuyén tinh don gian. Dé khic phuc nhitng nhugc diém nay co
thé st dung nghién ctru két dit liéu quang hoc va radar ciing nhu st dung cac thuét toan
machine learning dé nang cao hon nita do chinh xac cia két qua.

Pong gop cia tac gia: Xay dung ¥ tuong nghién ctru; Xu 1y s6 lidu; Viét ban thao bai bao;
Chinh sura bai bao: D.H.P.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong co su tranh chap loi ich trong nhém tac gia.
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Research and assessment of the current situation based on
Sentinel 2 satellite images of Quang Tri province
Doan Ha Phong'*

L viet Nam institute of Meteorology, Hydrology&Climate Change; dhphong@gmail.com

Abstract: Salinity is an important characteristic in assessing the status of saline intrusion.
This research was carried out to develop an efficient soil salinity prediction model using
Sentinel 2A satellite data for Quang Tri province. Initially, the collected soil samples were
analyzed for salinity (ECe). Then, a linear regression analysis was performed between the
ECe values obtained with the soil index obtained from the Sentinel 2 image. Research results
show that ECe has a high correlation with the individual bands SWIR1. and the SBI (simple

luminosity index) with R? = 0.65. The results demonstrate the ability to reliably estimate
EC based on using Sentinel 2 data.

Keywords: Satellite image; Sentinel 2; Salinity; Linear regression analysis; SWIR1; SBI.
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Tém tit: Bing Binh Thién 1a khu bao ton dat ngap nudc thuéc huyén An Phu, tinh An
Giang. Nhitng nim gan day nudc bén trong Biang ludn bi ti dong, 6 nhiém. Nghién ciru
duogc thuc hién nham muyc dich danh gia chat lugng nuéc cia Bung va kién nghi cho ngudi
dan ving nghién ctru vé bién phap st dung nudce. C6 21 vi tri duge thu thap phia trai, gitta
va phai doc theo chiéu dai ctia Bung qua hai dot khdo sat vao mlia mua 2020 va mua kho
2021. M5i vi tri cdch nhau 700m. Téng cong c6 42 mau dugc thu thap dé phan tich cac
thong s6 pH, DO, COD, NH4 -N, PO4 , Chlorophyll-a va tong Coliform. Cac mau nudc
dugc danh gia bang chi s6 WQI. Két qua nghién ctru chi ra ring nudc trong Bing ¢6 diu
hiéu nhiém Phosphate va vi sinh khong st dung duoc cho muc dich sinh hoat. Hon nita, két
qué ciing chi ra ring ham lugng Chlorophyll—a cao nhat & vi tri bén trai doc theo chiéu dai
clia Bung va & cubi Bl'Jng. Chi s6 NDVI c6 mbi quan hé tuyén tinh v&i Chlorophyll—a theo
phuong trinh y = 3.5106x% + 8.3298x + 0.601 véi hé s6 twong quan R? = 0,89, trong d6 y =
Chlorophyll-a, x = NDVI. Cac ban d6 16p phu trong va xung quanh Bling ciing dugc thanh
lap bang k¥ thuat Vién Tham glup cho chung ta ¢6 cai nhin truc quan vé chat lugng nudc
trong ho thong qua sy phan b thyc vét va chlorophyll-a.

Tir khoa: GIS; Vién tham; Chat luong nuée; Blng Binh Thién.

1. Gié6i thi¢u

Nude rat can thiét dbi v6i cude sdng cua con nguoi va sinh vat trén trai dat [1]. Nude
cung cap moi truong song cho sinh vat va 1a thanh phan quan trong trong Cau tric sinh quyén
[2]. Ngoai tat ca nhimng diéu nay, nudc con co chirc ning tudn hoan, bai tiét va sinh san [3];
80-90% mau va 75% co bap con ngudi 1a nude. Clung véi su phat trién ciia xa hoi, hién nay
nudc ngay cang bi 6 nhiém va can kiét [4]. Mot lit nudc thai gay 0 nhiém tam lit nudc sach
[5] va khién nudc nay khong thé sir dung duge. Tang dan 50, di kém véi tang s dung nudc,
s€ khong chi lam giam nghiém trong luong nude cung cap cho moi ngudi ma con tao ra ap
luc ddi véi da dang sinh hoc trong toan bé hé sinh thai toan cau [6]. D4 ton tai nhitng kho
khan nghiém trong trong viéc phan bd cong bang cac ngudn nudc ngot trén thé gioi gilia va
trong cac quoc gia [7]. bi c6 bao cao rang muc tiéu thy nude da tang gap bay lan trong thé
ky qua [8]. Khoang 50 quéc gia, Vo1 mot phan ba dan sO thé gioi, cting bi khan hiém nuéc &
murc trung binh hodc cao va 17 qudc gia trong s6 nay khai thac nhiéu nuéc hon hang nim so
v6i luong nude dugce bd sung thong qua chu trinh nudc ti nhién cia chung [9]. Su tiéu thu
qua mirc ngudn nudc khong chi tac dong dén cac vung nudc ngot trén bé mit nhu song hd
ma con 1am suy giam ngudn nudc ngam. Hién nay, gan mot ty nguoi trén thé gidi khong
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dugc tiép can v6i ngudn nudc an toan véi gia ca phai chang [10]. Chat luong nude dé moi
nguoi udng an toan phai chira du Oz va cac khoang chét can thiét va nudc phai trong [11].
Chat lugng nudc khong dam bao tiéu chudn nudc sach ciing anh huéng dén sirc khoe con
ngudi; khoang 5 triéu ngudi chét mdi nam 1a do sir dung nude khong an toan. Theo T6 chire
Y té Thé gi6i, sir dung ngudn nude sach ¢ thé 1am giam 1,4 triéu tré em chét mdi nim vi
bénh duong rudt. Theo Bo Tai Nguyén moéi truong, Viét Nam c6 9.000 nguoi/nam tur vong
do str dung nudc 6 nhidm va gan 200.000 ngudi bi ung thu [12]. O cac nudc dang phat trién,
90% lugng nudce thai do thi chua dugce xir Iy dd vao séng sudi [13]. Hién nay, Song Sai Gon
6 nhiém mé& rong vé phia thuong luu. Song Tién va song Hau déu 6 nhiém hiru co. S6ng Vam
Co ciing bi 6 nhiém do ¢6 nhiéu nha may va khu dan cu tip trung doc theo song.

Bung Blnh Thién 12 hd nude ngot 16n nhit Dong bang Song Ciru Long va c0 vai tro quan
trong cung cAp nudc ngot va 1a ngudn ca tu nhién phuc vu cho doi song nguoi dan trong
ving. Va con 1a diém du lich 1y thu vi canh quan con kha nguyén so. Phan dau Bing nhan
nude tir song Binh Di, khong c6 sy thoat nude ra ngoai, nén Bung ludn tu dong, trong Xxanh.
C6 nhiéu nguoi dan nudi ca va trong rau trén mat nudce didu nay lam ngudn nudc cang thém
6 nhiém [14]. Nghién ctru [15] dé chi ra rang chat lugng nudc Blng Binh Thién co dau hi¢u
6 nhiém & mot s6 thong so: TAN, TSS, PO+ ting cao va vuot tiéu chuan tai mot s6 diém
trong ho. Sy suy thoai chat lugng nudc ngay cang dugc chimg minh qua nhiéu cong trinh
nghién ctru, diéu nay anh huong dén thity sinh vt trong hd ciing nhu doi séng sinh hoat cua
nguoi dan noi day. Do do, danh gia chat lwong nudc cua hd 13 mot nhiém vu can thiét va
quan trong dé cung cap dir lidu chat luong nudc cho cac co quan c6 lién quan [16].

Chi s6 chat luong nueec WQI (Water Quality Index) duoc tmg dung rong rai va hi¢u qua
trong danh gia chat lugng nude hién nay trén thé gi6i. Pay duoc xem 1a phuong phap chuan
duoc nhiéu nhiéu quoc gia st dung dé danh gia nudc mat. Nghién ctru Pham Thanh Toan,
2011 sir dung chi s6 WQI-NSF cta Hoa Ky va Bhargava (An D0) dé danh gia 9 thong sd:
pH, DO, d6 man, TSS, COD, BODs, NOg’, PO+, tong Coliform. Két qua cho thiy céc chi
s6 cho két qua kha nhay va phan anh kha chinh xac sy thay do6i chat lugng nude [17]. Nghién
ctru [18] ung dung chi sd WQI dé danh gia chat lugng nuée Song Hong. Két qua da chi ra
ham luong TSS va d6 duc rat cao va chi sé WQI khéng phan anh dugce mire do 6 nhiém nudc
song. Phuong phéap danh gia chét lugng nude bang chi s6 WQI sé& hi¢u qua hon khi két hop
véi Vién tham dic biét ap dung cho khu vuc rong 16n dé phan 4nh dd duc trong nudc. Nam
2001, [19] tai dai hoc Mansoura dd nghién ctru mbi quan hé giira cac thong so chat lugng
nudc v6i cac brc xa tir Landsat-5 Thematic Mapper (TM) bang cach so sanh gia tri btrc xa
nhan duogc tr anh vé tinh trén cac kénh 1, 2, 3, 4, 5, 7 va ti 1€ cac kénh 3/1, 2/1, 2/4 va 3/4
Vo1 cac gia tri phan tich chat lwong nudc tai cling thoi diém chyp anh. Tir do, xay dung cac
md hinh v€ moi twong quan gitra gia tri sang cua cac pixel trong anh vién tham véi sy thay
d6i nong do cac chat 6 nhiém co trong nude va nghién ctru nay dé dat dugc nhiing két qua
hét strc kha quan thong qua viéc xay dung dugc mot s6 mo hinh danh gia chét luong nudc tu
viéc giai doan anh vién thim. Nghién ctru str dung anh vé tinh Landsat dé danh gia chét luong
nuéc & Cang New York [20] tai dai hoc Columbia, USA ciing dua ra dugc mot s6 két luin
quan trong 1a x4c dinh duoc do duc cuc dai tai song Hudson; tim ra mdi lién hé giira nong do
Chlorophyll a v6i ty 1€ kénh mau xanh la va kénh mau do trong anh Landsat TM. Nam 2004,
[21] da t1en hanh nghién ciru mdi tuong quan gitta sy thay do6i gia tri buc xa cua anh Landsat
ETM véi ndng d6 Chlorophyl—a va chat ran lo ling trong nudc hd Taihu, Trung Qudc. Ngoai
ra, con ¢ cac tac gia khac ing dung GIS va Vién tham danh gia d6 trong cuia nuéc hd [22].
Str dung vién tham vé tinh wdc tinh hé sé hip thu chit hitu co hoa tan c6 mau trong hd [23].
Nghién ctru tmg dung vién tham trong danh gia chat lugng nudc hd Dau Tiéng va sdng Sai
Gon [24]. Muyc dich cta nghién ctru 12 danh gia dién bién chat luong nudc Bung Binh Thién
mua i 10/2020 va mua kho 03/2021, dong thoi xay dung mdi quan hé cac thong s6 ham
luong chlorophyll—a vai chi s thuc vat NDV ciing nhur thanh 1ap cac ban d6 chiét xuat duong
nude va ban do 16p phu, tir 46 dé xudt giai phap quéan 1y chit lugng nude Bing Binh Thién.
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2. Phwong phap nghién ciru
2.1. Khu vuc nghién ciru

Bung Binh Thién toa lac tai 03 xd Qudc Thai, Khanh Binh va Nhon Hoi, thudc huyén
An Phi (Hinh 1). Bung dugc vi nhu mét hd nude tu nhién rong 16n dic trung cho mot kiéu
hé sinh thai dit ngap nudc cta tinh An Giang. Theo S& Tai nguyén va M6i truong tinh An
Giang (2012), dién tich Bung 1a 200 ha mua can va 800 ha mua lii tiy nam 1i 16n hay nhd,
d6 séu trung binh ctia Biing 12 4 m, chiéu dai Bang khoang 2.900 m va chiéu rong trung binh
12 430 m.

e (e
7 w19 )
[oree |
jane]
Hinh 1. Vi tri Bang Binh Thién.
2.2. Phuong phap nghién ciru
2.2.1 So dd ciu tric nghién ciru
Thu thép sb liéu
Anh vidn thém Thu méu nwde
Chi s6 NDVI Chi sé WQI
Phén tich s liéu
Chi s6 NDWI Quy chuin VN
BandoNDVI |
Bén 6 phén bé Két qua Két luan thong s6
o CLN
160 phu
Ban dé tach chiét | | | Phwong trinh méi quan hé NDVI va chét lrong nwdc
dwong nedc

Hinh 2. So 6 c4u truc nghién cuu.



Tap chi Khi twong Thiiy vin 2023, 745, 51-64; doi:10.36335/VNIJHM.2023(745).51-64 54
C6 42 mau nude duge thu tai Bang Binh Thién doc theo chiéu dai cia Bing qua hai dot
khao sat: mua kho va muwa. Moi vi tri cach nhau 700m (Hinh 3). Cac chi tiéu phan tich bao

gdm: pH, DO, COD, NH,*—N, PO4*", Chlorophyll-a va téng Coliform. Phuong phép 14y miu
duoc thuc hi¢n theo TCVN 6663—6:2008—1SO 5667—6:2005; bao quan va van chuyén mau
theo TCVN 6663-3:2008—1SO 5667—3-2003. Phwong phap phan tich cac chi tiéu chat luong
nudc dugce trinh bay & Bang 1.

Bang 1. Phuong phap va thiét bi phén tich cac thong s6 chét lwgng nudc.

STT Thong sb Phwong phap phan tich Thiét bi
1 pH Do tai hién truong May Horiba — U52
2 DO Do tai hién truong May Horiba — U52
3 Coliform Ky thuat mang loc Ong nghiém, budng u
4 COoD Phuong phap KMnO4 B6 dung cu chuan do
5 N-NH4* Phuong phap Nessler May do mat do quang
6 P—PO,* Phuong phap quang phd May do mat d6 quang
7 Chlorophyl-a Phuong phap quang phd May do mat do quang
BAN DO VI TRi THU MAU NUO'C HO BUNG BIiNH THIEN e
NGAY 27/10/2020 VA 13/03/2021 T
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Hinh 3. Ban db vj tri thu mau nudc Bang Binh Thién.

2.2.2. Phuong phap tinh toan chi sé WQI

Chi s danh gia chat lugng nuéc WQI duoc tinh toan theo cong thire (1) ctia Tong Cuc
M0i truong. Do xung quanh Bing khong c¢6 nha may héa chéat hodc cac hoat dong cong
nghiép, nén nhém II va nhém 111 khong dugc khao sat ma chi quan tim dén nhom I, IV va
V. Vi mudn biét ngudén nude trong Bung ¢6 bi 6 nhidém hitu co va vi sinh hay khong dé phuc
vu cho muc dich sinh hoat.

wor Wl X(lill[WQl"jm X(ljwa”'jum Kl ‘ TX%ZWQIVT (1)

=3Y"'wal
100 100 100 k; Rl

Trong d6 Nhém I: Gia tri WQI dugc tinh toan cho théng sé pH; Nhém II: Gid tri WQI
dugc tinh toan cho théng s Aldrin, BHC, Dieldrin, DDTs, Heptachlor & Heptachlorepoxide;
Nhom III: Gia tri WQI duoc tinh toan cho thong s6 kim loai; Nhém 1V: Gia tri WQI duoc
tinh toan cho thong s6 DO, BODs, COD, TOC, N-NHz, N-NO2, N-NO3, P-PO4; Nhém V:
Gia tri WQI dugc tinh toan cho thong sé Coliform, E.coli; m va n: Trong s6 ctia nhém thong
sd. Thang gia tri WQI dwoc danh gia dua trén Bang 2.
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Bang 2. Thang diém, mau sic, cac mic WQI va su phit hop voéi muc dich st dung nudc.

Khoang gia Chat lugng

. \ Phu hgp véi muc dich sir dung Mau sic M& mau RBG
tri WOl nwoéc i
91-100 Rattét  Sirdung tot cho muc dich cap nuoc sinh hoat  Xanh nuéc bien  51;51;255
76-90 Tt St dung cho muc dich cap nudc sinh hoat .15 cay 0:228:0
nhung can cac bién phap xir ly phi hop
N Str dung cho muc dich tudgi tiéu va cdc muc R R
51-75 Trung binh dich trong duong khac Vang 255;255;0
26-50 Kém Str dung cho glap théng thuy va cac muc dich Da cam 255:126:0
tuong duong khac .
10-25 O nhiém nang Nuéc 6 nhlem nang, can cac bién phap xir ly P 255:0:0
. 7 trong tuong lai . )
<10 O nhiém rat Nuéc nhiém doc, can cé bién phap khac phuc, NAU 126:0:35

nang Xt ly

2.2.3 Phuong phép xéac dinh ranh gi¢i dudng nude va chi sé thuc vat

Anh vién thAm Landsat 7 ETM+ da qua céc budce xur 1y, hi¢u chinh dé tinh toan chi sb
khac biét nuéc NDWI (Normalized Difference Wate Index) dé xac dinh ranh gii dudng nude
theo cong thirc:

NDWI = (NIR — SWIR)/(NIR + SWIR) 2

Trong do NIR la can hong ngoai; SWIR la day song ngan hong ngoai.

Chi s thuc vat NDVI 1a mot phuong phép hiru ich dé xac cac loai trang thai thyuc vat
xung quanh h tiy thudc vao mat d6 duoc tinh bang phuong trinh dudi day:

NDVI = (NIR band — RED band)/(NIR band + RED band) (3)

Trong d6 NIR band = quang phd phan xa cho band 5; RED band = quang ph6 phan xa
cho band 4.

Céc thuat toan duoc ké thira, so sanh, phan tich dé tim ra mbi tuong quan tdi wu gilra
phan xa phd cta cic kénh anh Landsat7ZETM+ véi cac thong sé chat luong nudc
(chlorophyll-a) cho Bung Binh Thién. Méi tuong quan cua cac thong s trén da dugc kiém
tra tiy thudc vao hé s6 twong quan R?,

3. Két qua va thio luin
3.1. Pdanh gid cdc théng sé chat lirong nude

Khu vyc phan tich qua hai dot khao sat cho thay, gi tri pH trung binh déu cao hon 7.0.
Vao mua kho pH la 7,33 cao hon m¢t chit so mua 1t 7,11. Doc theo bo phia bén trai Bung,
gié tri pH thép so voi gia tri pH gitta Bung va bén Phai Bung. C6 thé do ngudn nudce thai va
rac thai sinh hoat, nudi trong thily san cua dan cu bén trai Bung anh huong dén gia tri pH.
Tuy nhién, khong c6 su khac biét ¥ nghia thong ké vé gia tri pH & tat ca vi tri khao sat vao
mua kho, nhung ¢6 sy khac biét y nghia vé gia tri pH ¢ bén trai va phai Bing voi mire do tin
cdy 95%. Va tat ca gia tri ndy van nam trong tiéu chuan cho phép ciia ngudn nudc mit loai
A (6-8,5).

Ham lugng DO trung binh tai Bung twong dbi thap, dao dong 4,14-5,15 mg/1 thip hon
s0 v6i tiéu chuan nudc mat QCVN 08 MT2015/BTNMT loai A1 cho muc dich cip nudc sinh
hoat (> 6,0 mg/1) va A2 duing cho cap nudc sinh hoat nhung phai xtr Iy (> 5 mg/I). Mua khd,
nudc mat tai Bung ¢ ham lugng DO trung binh dao dong 4,55-5,15 mg/l cao hon mdt chut
s0 vGi mua mua (4,14-4,26 mg/1). Tuy nhién, khong c6 su khac biét y nghia théng ké gié tri
DO gitra céc vi tri & ca hai mua khao sat vo1 mtre do tin cay 95%.

Ham luong COD ca hai muia nhin chung thap dao dong 2,93—4,82 mg/1 so v6i quy chuan
nuéc mit QCVN 08-MT:2015/BTNMT dat yéu cau cho muc dich sinh hoat loai A1 (10
mg/l) va A2 (15 mg/l) va khong c6 su khac biét y nghia giira cac vi tri khao sat & muc do tin
cdy 95%. Tuy nhién, can luu ¥ diém T4 (mua kho) c6 gia tri COD 1a 11,60 mg/I cao hon so
Quy chuan. Vi noi ddy c6 a0 mudi ca 1ong bé nén ham lugng COD cao hon tat ca vi tri khac
trong Bung.
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Ham luong P-PO, trung binh dao dong trong khoang 0,15-0,23mg/l. Néng do
Phosphate trong mua lii thap hon so voi mua kho, do nuée mua dé pha lodng mot phan ndng
d6 phosphate trong nudc. So véi Quy chuan QCVN 08 MT:2015/BTNMT, tit ca cac vi tri
khao sat, ham lugng PO4% déu vuot chuan A1 (0. Img/l); A2(0.2mg/1) cho myc dich sinh
hoat. C6 thé néi ring nude da bi 6 nhidm phosphate & tat ca cac vi tri trong Bing.

Ham lugng Amoni trung binh trong nuéce dao dong tir 0,01 dén 0,09 mg/L (tinh theo N).
Mic du, ham lugng Amoni trong mua Il cao hon so véi mua khd, tuy nhién so véi 3 tuyén
khao sat trong mdi mua thi khong c6 sy khac biét ¥ nghia va tit ca cac mau déu dat Quy
chuén cho phép A1 (0,3 mg/l) va A2 (0,3 mg/l).

Coliform tai 3 tuyén quan tric dao dong trong khoang tir 2.257-4.000MPN/100ml. Mua
1ii cao hon mua khé. Nhung trong mdi mua, khong co su khac biét y nghia vé ham luong
Coliform & 3 tuyén khao sat. Tuy nhién, ca hai mua c6 ham lugng Coliform sip xi va cao
hon ngudng cho phép Al (2500 MPN/100mL) phuc vu cho muc dich sinh hoat ciia Quy
chudn QCVN 08-MT:2015/BTNMT. Chimg t6 nuéc Bung Binh Thién c¢6 ddu hiéu bi 6
nhiém vi sinh dic biét mua 18, do nudc mua ria troi cac chat thai sinh hoat cua nguoi dan
xudng ho.

Bing 3. Kiém dinh thong ké gié tri trung binh ciia cac thong s chét luong nude gitra cac vi tri trai,
phai, gitta Bung 6 mua I va mua kho.

Vi tri Mua li Mua Kho

pH

Tréi Bung 6,892 7,178

Gilra Bang 7,420 7,382

Phai Bung 7,028 7,442
DO (mg/l)

Trai Bung 4,262 4,552

Gitra Bung 4,242 4,622

Phai Bung 4,142 5,152
COD (mg/l)

Tréai Bung 3,382 4,822

Gitra Bung 3,452 2,832

Phai Bung 3,542 3,378
P-PO4*(mg/l)

Trai Blng 0,152 0,242

Gitra Bung 0,162 0,23

Phai Bung 0,172 0,232
N-NH4*(mg/l)

Tréai Bung 0,092 0,062

Gilra Bung 0,092 0,012

Phai Blng 0,082 0,032
Coliform (MPN/100mL)

Tréi Bung 3.5002 2.2578

Gilra Bung 3.0002 3.115°

Phai Blng 4.0002 2.585?

Néu so sanh gi4 tri trung binh cua pH, DO, COD, NH4*, POs*, Coliform gitta mua lii va
mua khé voi nhau. Tt ca cac thong s6 déu cho két qua khéac biét y nghia gitra hai mua ¢ mirc
tin cay 95%.

3.2. Két qua tinh todn chi s6 WQI

Str dung cong thirc tinh WQI vé6i 6 chi sé chat luong nude pH, DO, PO4*, Amoni,
Coliform, CO[? cho Bung Binh Thién qua 2 dot khao sat: mua mua 27/10/2020 va mua kho
13/03/2021. Két qua tinh toan dugc thé hién & Bang 4.
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Bang 4. Két qua tinh toan chi s6 chét luong nuéec WQI cho Blng Binh Thién.

57

. WQI THONG SO
STT VITRI DPOT : : WQI
pH DO POs&  Amoni Coliform COD
1 Gl 1 100 54,54 100 100,00 100 100,00 92
2 G2 1 100 54,86 97,5 100,00 75 100,00 83
3 G3 1 100 56,21 87,5 100,00 100 100,00 90
4 G4 1 100 57,54 85 100,00 100 100,00 90
5 G5 1 100 58,12 82,5 100,00 100 100,00 90
6 G6 1 100 57,21 85 100,00 95 100,00 89
7 G7 1 100 55,86 55 100,00 50 100,00 67
8 T1 1 100 56,05 100 100,00 100 100,00 93
9 T2 1 100 57,67 100 100,00 85 100,00 88
10 T3 1 100 57,27 100 100,00 50 100,00 74
11 T4 1 100 54,30 80 100,00 100 100,00 89
12 T5 1 100 56,58 85 100,00 85 100,00 85
13 T6 1 100 56,26 77,5 100,00 87 100,00 85
14 T7 1 100 57,11 57,5 100,00 100 100,00 85
15 P1 1 100 54,47 100 100,00 75 100,00 84
16 P2 1 100 66,08 92,5 100,00 100 100,00 93
17 P3 1 100 53,34 97,5 100,00 100 100,00 92
18 P4 1 100 52,74 75 100,00 100 100,00 88
19 P5 1 100 51,75 80 100,00 50 100,00 70
20 P6 1 100 52,48 72,5 100,00 93 100,00 85
21 P7 1 100 54,74 62,5 100,00 50 100,00 68
22 Gl 2 100 60,77 100 100,00 64 100,00 80
23 G2 2 100 61,50 87,5 100,00 94 100,00 89
24 G3 2 100 59,80 77,5 100,00 94 100,00 87
25 G4 2 100 64,35 70 100,00 100 100,00 89
26 G5 2 100 62,87 47,5 100,00 94 100,00 83
27 G6 2 100 59,63 48,75 100,00 94 100,00 82
28 G7 2 100 61,05 43,75 100,00 100 100,00 83
29 T1 2 100 63,00 100 100,00 79 100,00 87
30 T2 2 100 61,10 97,5 100,00 100 100,00 93
31 T3 2 100 62,26 87,5 100,00 91 100,00 89
32 T4 2 88 46,00 62,5 100,00 91 92,00 70
33 T5 2 100 64,20 45 100,00 100 100,00 84
34 T6 2 100 64,75 40 100,00 100 100,00 83
35 T7 2 100 62,26 41,25 100,00 100 100,00 83
36 P1 2 100 63,91 97,5 100,00 100 100,00 93
37 P2 2 100 62,20 92,5 100,00 79 100,00 85
38 P3 2 100 62,89 82,5 100,00 100 100,00 91
39 P4 2 100 100,00 65 100,00 100 100,00 94
40 P5 2 100 64,06 52,5 100,00 100 100,00 86
41 P6 2 100 64,44 47,5 100,00 96 100,00 84
42 P7 2 100 58,60 41,25 100,00 96 100,00 81

Ghi chi: Chir T: bo trdi ciia Bung; G: giita Bung; P: bo phdi Bing.
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Két qua tinh toan cho thay tai cac vi tri 1dy mau vao thang 10/2020 gia tri WQI dao dong
tlr 67-93, gid tri thap nhét bang 67 tai vi tri G7, gia tri cao nhat bing 93 tai vi tri T1 va P2.
Gia tri WQI tai cdc vi tri liy mau vao thang 03/2021 co gia tri dao dong tur 70-94, gia tri thap
nhit bang 70 tai vi tri T4, gia tri cao nhat bang 94 tai vi tri P4. So sanh gia tri WQI khao sat
v6i bang phan loai VN_WOQI tiéu chuin cua Tong Cuc mdi trudng thi cht luong nude Bing
Binh Thién st dung cho muc dich tudi tiéu va cac muc dich twong duong khac. Tuy nhién,
néu dung duoc cho muc dich cip nudc sinh hoat thi cin ¢6 cac bién phap xir 1y nude trude
khi str dung.

3.3. Xdac dinh dién tich mat nwoc

Két qua tinh toan chi s NDWI c6 gié tri nam trong khoang tir —1 dén 1, trong d6 gi tri
NDWI 16n hon 0 thé hién mit nudc, ngugc lai gia tri NDWI nho hon hoic bang 0 thé hién
ving khong phai 1a mat nudc. Tir d6, trich xuat ra dugc ranh gidi duong mat nuée Bing Binh
Thién nhu Hinh 4 va tinh dugc dién tich mat nudc ciia Bung vao mua khé 13/03/2021 1a
172,69 ha vao mua 1t 27/10/2020 1a 191,89 ha.

N N

BAN DO CHIET XUAT DUGNG NUGC HO BUNG BINH THIEN ndpe BAN DO CHIET XUAT BUONG NUGC HO BUNG BINH THIEN 4
NGAY 27/10/2020 { NGAY 13/3/2021 !
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Hinh 4. Ban d chiét xuat duong nuéc clia Bung Binh Thién vao mua 1ii 27/10/2020 va muia kho 13/03/2021.
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Hinh 5. Ban d gia tri NDVI thang 10/2020 va thang 03/2021.

Chi s6 thyuc vat NDVI dugc st dung trong ctru nham phén anh tinh trang phat trién thuc
vat tai thoi diém quan sat. Chi sb thuc vat phu thudc vao ham lugng chlorophyl trong thuc
vat. Cay c¢6 ham luong chlorophyl cao tuong duong véi chi s6 NDVI cao, nguoc lai chi sé
NDVI s& c6 gia tri thap trong ving khong c6 thuc vat hodc thuc vt kém phat trién. Két qua
giai doan tir anh vién tham, chiing toi xac dinh dugc 5 16p ddi tuong xung quanh ho théng
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qua tinh to4n chi s6 NDVI d6 1a: Dat trong; dit ngap nudc; nudc; ciy bui thip; cdy gd to.
Mua khé, chi sé NDVI dao dong tir —0,019-0,403. Trong do, chi s6 NDVI cua 16p nudc 1a —
0,019-0,084; dét ngap nudc 0,084-0,178; dat tréng 0,178-0,244; cay c6 0,244-0,297; cay
go 0,297-0,403. Mua 1i, NDVI dao dong —0,022-0,415. Trong do, 16p nude —0,022-0,095;

dat ngap nudc 0,095-0,194; dat trong 0,194-0,254; cay c6 0,254-0,306; cay gb 0,306-0,415.

Két qua cho thay vao mua li chi s6 thuc vat cao hon mua kho, do vao mua nay c6 mua nén
cdy cbi tuoi tot, mat do che phii xung quanh hd nhidu hon so véi mua kho. Ban dd gié tri
NDVI ctia hai mua thé hién qua hinh 5.

BAN DO PHAN LOAI CAC DOI TUONG BEN MAT QUANH HO BUNG BINH THIEN + BAN DO PHAN LOAI CAC DOI TWONG BEN MAT QUANH HO BUNG BINH THIEN
NGAY 27/1012020 NGAY 1310312021 !
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Hinh 6. Ban d6 phan loai cac ddi twong xung quanh Bing Binh Thién vao mua li 27/10/2020 va
mua kho 13/03/2021.

NDVI ciing dugc sir dung rong rai dé phat hién thuc vat thiry sinh trong dit liéu cam bién
tir xa da phd. NDVI trong nghién ctru Bing Binh Thién duoc tinh toan cho sy phong phu cta
tao, thuc vat thuy sinh (Chlorophyll-a) trong nuéc. Day 1a mot phuong phap hitu ich dé xac
dinh chat diép luc trong nudc tuy thudc vao mat dd phan bd cua thuc vat thuy sinh. C6 15
mau Chlorophyll-a dugc thu thap tai hd Bung Binh Thién tai cac vi tri nhu quan tric cac
thong sd chat luong nude khac. Két qua cho thy gia tri NDVI cta hd dao dong tir —0,01—
0,37 vao mua lii va dao dong trong khoang —0,01-0,37 vao mua khd (Hinh 7, Hinh 8). Néu
gia trif NDVI giam, nong do Chlorophyll-a giam tuwong tng.

BAN PO GIA TRI NDVI TRONG NUGC HO BUNG BiNH THIEN "e .
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Hinh 7. NDVI trong mat nuéc cia Bing Binh Thién nam 2020.
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Ta c6 thé thdy, & ca hai ban 46 NDVI ciia mua khé va mua mua déu phan 05 16p tir ddm
dén nhat. Tuy nhién, 03 16p dau c6 gia tri NDVI duong, c6 nghia 1a c6 thuc vat thity sinh
song trong hd & cac mirc d6 day dic khac nhau. Thyc té khao sat & trong Bung ¢ rat nhiéu
tao va Luc Binh, nhiéu nhét 1a doc theo hai tuyén bd ctia Bung. Hinh 7 va Hinh 8 cho thay
bo bén trai xuat hién mau xanh 14 cdy dam chimg té bén trai c6 16p phu thyuc vat day hon
tuyén bo bén phai. Va két qua khao sat kiém ching cho thiy diéu nay rat dung véi thuc té...
Hai 16p mau xanh lgt két tiép bao phu hau hét khap Bing d6 1a sy hién dién ciia nhiéu tao
phan bd khip noi trong nuée & ca hai mua khao sat.
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Hinh 8. NDVI trong mat nu¢c ciia Bing Binh Thién nam 2021.

Hinh 8 cho thiy, d6 che phu thuc vt c6 mau xanh dam (Luc Binh) & tuyén trai nhiéu
hon tuyén phai. Tuy nhién, ca hai tuyén c6 mutrc do day dic cua tham thyc vat thiy sinh giam
hon so v&i mua 16 2020. Hinh 9 13 mat cét cta ba diém dau, gitra va cudi Bung thé hién sy
phan tang mau sic trong nudc cua Bung tir dam t&i nhat.
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Hinh 9. NDVI trong nuéc cua ba mat cit dau (A), giira (B) va cudi Bing (C).
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Két qua phan tich Chlorophyll—a cho thiy cao nhét & cac vi tri bén trai va cudi Bung, va
thip & gitra_ hd. Su phan b nay cho thay anh hudng chu dao cua quang hop dén chat lugng
nudc cua ho Biing Binh Thién trong thang 10. Sy hién dién chlorophyl—a nay cé thé 1a ket
qua cua nguon dinh dudng chay ra tir cac hoat dong nong nghiép va sinh hoat va nudi ca gan
va trong hd. Hon nita, myc nudc it bién dong la co hoi thuan loi cho tao phat trién. That la
dung véi két luan & trén trong danh gia ngudn nudce 1a hién nay Bung c6 ddu hiéu 6 nhiém
Phosphat, 13 chi s6 bao hiéu tao sinh s6i nay nd trong hd. Két qua ciing chi ra raing NDVI ¢6
moi quan hé tuyén tinh v6i Chlorophyll—a theo phuong trinh y = 3.5106x? + 8.3298x + 0.601
v6i (hé s6 twong quan) R? = 0,89 trong d6 y = Chlorophyll-a, x = NDVI. Biéu nay duogc thé
hién trong Hinh 10. Su phan bd pixel cta cac dai phd duoc sir dung dé tinh toan NDVI tai 15
méu Chlorophyll-a cho H Biing Binh Thién dugc trinh bay trong Hinh 10.
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Hinh 11. Mdi quan hé gitta NDVI va Chlorophyll—a trong nudc HO Blng Binh Thién.
3.4. Gidi phdp quan Iy chdt lirong nwée Bing Binh Thién

3.4.1 Giai phap k¥ thuat

Kiém soat nguén x4 thai bfmg cach khuyén khich va hudng dan ngudi dan phan loai chét
thai sinh hoat hang ngiy, nham ‘han ché viéc 6 nhidm boi cac chat vo co trong nudc.

Tang cuong dau tu nang cap, stra chita va xay dung cac hé théng chira nuédc, trir nudc,
bom nuédc bd sung dé dam bao duy tri da lwong nudc phuc vu nong nghiép va sinh hoat cho
nguoi dan quanh Bung.
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Lap dat, xay dung hé thong thu gom va xir Iy nudc thai sinh hoat trén dia ban khu vuc
ven Bung Binh Thién nham han ché lugng nudce thai truc tiép xudng Bung.

3.4.2 Giai phap quan ly

Quy hoach va phat trién du lich tai cac lang nghe cac 18 hoi cua nguoi Cham 6 xa Nhon
Hoi dé han ché viéc danh bét thuy san trén Bung nhdm bao ton cac gia tri truyén théng va
tranh viéc str dung ngudn tai nguyén thién nhién va phat trién ngudn loi thay san tu nhién
trong Blng.

Thudng xuyén t chirc cac hoat dong thu gom va tha c4 xudng Bing, cic hoat dong nay
nhim nang cao ¥ thirc ngudi dan xung quanh Bung trong viée bio vé mdi trudng va bao ton
da dang sinh hoc.

Quy hoach, m¢ rong dich vu thu gom réc thai dén nhimg khu vye chua c6 nham han ché
luong rac thai virt xuong ngudn nude va giam thiéu 6 nhiém vao moéi trudng khong khi hay
dat do hoat dong dét rac hay chon lap rac khong hop vé sinh.

3.4.3. Giai phép kinh té

Khuyén khich nguoi dan chuyén doi tir canh tac nong nghiép truyén théng st dung nhiéu
phan bén, thuéc BVTV sang nén nong nghiép sinh thai sir dung phan bén hitu co, thude
BVTV hop 1y ding liéu luong dé han ché viéc ton du thude trong dat va san pham néng
nghiép nham bao vé sirc khoe nong dan, ngudi tiéu ding, tranh 6 nhiém nudc quanh Bing.

Huéng dan ngudi dan vé cac ki thuat trong nudi trong thily san nham han ché viéc danh
bét thily san trén Bung.

3.4.4. Giai phép tuyén truyén va gido duc cong dong

Can tién hanh cac hoat dong tap huan cac kién thirc va k§ nang vé cong tac bao vé moi
truong cho nguoi dan.Tién hanh tuyén truyén, treo cac bang ron, khau hi€éu veé bao vé mdi
truong cho nguodi dan khu vue nghién ctru.

4. Két luin

Két qua phén tich cac théng sd quan tric nuéc mat hd Bung Binh Thién vao mua li
(10/2020) va mua kho (03/2021), tir d6 tinh toan chi sb chét luong nude (WQI) tai 21 diém
khao sat. Két qua cho thiy:

Gia tri DO thap hon so Quy chuan, nudc ¢6 dau hiéu 6 nhiém phostphat va Coloform &
hau hét cac vi tri khao sat va mua lil cao hon so mua kho. Tur tinh toan chi sd WQI két luan
nudc & Bung Binh Thién dugc s dung cho muc dich khac. Nhung néu sir dung cho muc
dich sinh hoat thi can phai xtr 1y trudc khi sir dung.

Su két hop GIS va Vién Tham da chiét xuat duoc dudng nudc Bung Binh Thién va tinh
toan dién tich ngdp nudc vao mua 1t 27/10/2020 1a 192 ha, mua kho 13/03/2021 1a 173 ha.

Hai ban d0 tham thyc vét cho ca muia khd va mau 1ii cling duoc xay dung. Két qua chi
ra rang mua lii thyc vat phong pht va phat trién hon so mua kho duoc thé hién qua chi sd
NDVI.

Mbi quan hé gitra NDVI va Chlorophyll-a trong nudc & Bung Binh Thién duogc chi ra
bang phuong trinh twong quan. Trén co s¢ d6 ching ta biét dugc noi c6 0 nhiém phosphat
nhiéu hay it thong qua bang chi s6 NDVI va sy hién dién ciia tao phat trién trong hd bang
hinh anh tryc quan.

Dong gop cua tac gia: Xay dung y twong nghién ctru va phwong phap luan: P.T.K.; T.T.H.N.;
Xt ly so lieu: P.T.K.; N.V.T.V. Phoi hop viét bai bdo: P.T.K.; N.V.T.V.; T.T.H.N.; Chinh
stra bai bdo: P.T.K.; T.T.H.N.
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Loi cam on: Nhom té&c gia trén trong cam on sy giup d& cia Trung Tam nudc sach va vé
sinh mo6i treong néng thon An Giang da tao dieu kién thuan lgi dé nhdm thuc hién thanh
cbng cac mau phén tich trong nghién ctu nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cua tap thé
cac tac gid, chua duoc cong bo ¢ dau, khong duoc sao chép tir nhitng nghién ciu trude day;
khéng c6 su tranh chap lgi ich trong nhom tac gia.

Tai liéu tham khao

1.

no

10.

11.

12.

13.

14.

15.

16.

17.

Baroni, L.; Cenci, L.; Tettamanti, M.; Berati, M. Evaluating the environmental
impact of various dietary patterns combined with different food production
systems. European J. Clin. Nutr. 2007, 61(2), 279—
286. D0i:10.1038/sj.ejcn.1602522.

Cepel, N.; Ergiin, C. The Importance of Water and its Ecological Problems. 2003.
Akin, M.; Akin, G.; Suyun Onemi.; Tiirkiye’de Su Potansiyeli.; Su Havzalar1 ve Su
Kirliligi. Ankara Universitesi Dil ve Tarih—-Cografya Fakiiltesi Dergisi, 2007, 47(2),
105-118.

Kilig, Z. The importance of water and conscious use of water. 2020.
https://medcraveonline.com/IJH/the-importance-of-water-and-conscious-use-of-
water.html.

Aksungur, N.; Firidin, S. Use of Water Resources and Sustainability. Arastirma
Bllteni 2008, 8(2), 9-11.

Pimentel, D.; Berger, B.; Filiberto, D. et al. Water Resources, Agriculture, and the
Environment. Ithaca (NY): New York State College of Agriculture and Life
Sciences, Cornell University. Environmental Biology Report, 2004, 1-46.

Sahin, B.A. Global Problem, Water Scarcity and Virtual Water Trade. Master Thesis,
Corum Hitit University. Institute of Social Sciences 2016, 128—-1308.

Troell, Max; Naylor, Rosamond L.; Metian, Marc; Beveridge, Malcolm; Tyedmers,
Peter H.; Folke, Carl; Arrow, Kenneth J.; Barrett, Scott; Crepin, Anne—Sophie;
Ehrlich, Paul R.; Gren, Asa. Does aquaculture add resilience to the global food
system. Proc. Natl. Acad. Sci. 2014, 111(37), 13257-
13263. D0i:10.1073/pnas.1404067111.

Ravindranath, Nijavalli H.; Sathaye, Jayant A. Climate Change and Developing
Countries. 2002. Springer. ISBN 978-1-4020-0104-8. OCLC 231965991.

WHO. Safe Water and Global Health. Archived from the original on 24 December
2010.

Akin, G. Ecology and Environmental Problems. Ankara: Tiydem Yayincilik. 2009.
Tra, M. Thyc trang 6 nhiém mai trudong nudc tai Viét Nam va giai phap khéc phuc,
2020. Truc tuyén: https://xulynuocgiengkhoan.com/thuc-trang-o-nhiem-moi-truong-
nuoc-tai-viet-nam-va-giai-phap-khac-phuc/.

UNEP International Environment. Environmentally Sound Technology for
Wastewater and Stormwater Management: An International Source Book. 2002.
IWA. ISBN 978-1-84339-008-4. OCLC 49204666.

Quyén, L.C. Su phéan bd phiéu sinh thuc vat & Bang Binh Thién, An Giang. Tap chi
khoa hoc Dai hoc An Giang 2015, 7(3), 66—74.

Chen, C.; Tang, C.; Pan, Z.; Zhan, H.; Larson, M.; Jonsson, L. Remotely sensed
assessment of water quality levels in the Pearl River Estuary, China. Mar Pollut Bull.
2007, 54(8), 1267-1272.

Ty, D.V.; Huy, N.H.; Da, C.T.; Ut, V.N. Panh gia su bién dong chét luong nudc
Bung Binh Thién, tinh An Giang. Tap chi Khoa hoc truong Pai hoc Can Tho 2018,
54(3B), 125-131. Do0i:10.22144/ctu.jvn.2018.048.

Toan, P.T. Nghién ctru lwa chon chi sé chit lwong nudce dé danh gia chat luong nude
song Vam Co. Tap chi khi tuwong thuy van 2011, 606, 24-29.


https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fsj.ejcn.1602522
http://dtcfdergisi.ankara.edu.tr/index.php/dtcf/article/view/1309
http://dtcfdergisi.ankara.edu.tr/index.php/dtcf/article/view/1309
http://dtcfdergisi.ankara.edu.tr/index.php/dtcf/article/view/1309
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1073%2Fpnas.1404067111
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4020-0104-8
https://en.wikipedia.org/wiki/OCLC_(identifier)
https://www.worldcat.org/oclc/231965991
https://www.who.int/features/QA/70/en/
https://web.archive.org/web/20101224174349/http:/www.who.int/features/qa/70/en/
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-1-84339-008-4
https://en.wikipedia.org/wiki/OCLC_(identifier)
https://www.worldcat.org/oclc/49204666

Tap chi Khi twong Thiiy vin 2023, 745, 51-64; doi:10.36335/VNJHM.2023(745).51-64 64

18. Ph, N.D. Ung dung chi sé6 WQI dé danh gia chat luong nuéc song Hong. Luan vin
thac si nganh Khoa hoc moi truong. Truong Pai hoc Khoa hoc Ha Néi, 2011.

19. Dewidar, Kh.; Khed, A. Water quality assessment with simultaneous Landsat-5 TM
at Manzala Lagoon, Egypt. Kluwer Acedamic Publishers. 2001, 49-57.

20. Hellweger, F.L.; Schlosser, P.; Lall, U.; Weissel, J.K. Use of satellite imagery for
Water quality studies in New York Habor. Estuarine Coastal Shelf Sci. 2003, 61,
337-347.

21. Ma, R.; Dai, J. Investigation of chlorophyll-a anh total suspended matter
concentrations using Landsat ETM and field spectral measurement in Taihu Lake,
China. Int. J. Remote Sens. 2004, 1-15.

22. Steven, M.; Kloiber, Patrick L.; Brezonik, Leif G.; Olmanson, Marvin E.; Bauer. A
procedure for regional lake water clarity assessment using Landsat multispectral
data. Romote Sens. Environ. 2001, 82, 38—47.

23. Kutser, T.; Donald, C.; Tranvik, P.L.; Reinart, A.; Sobek, S.; Kallio, K. Using
satellite remote sensing to estimate the colored dissolved organic matter absorption
coefficient in Lake. Ecosystem 2005, 8(6), 709-720.

24. Thién, H.M. Ung dung vién tham trong dénh gia chét luong nudc hdo Dau Tiéng va
SOng Sai Gon. Luan van thac si nganh Quan ly moi truong. Truong Pai hoc Bach
Khoa Thanh phé H6 Chi Minh, 2008.

Application of WQI Index Integrated with GIS and Remote
Sensing to Assess Water Quality of Bung Binh Thien Lake

Phan Truong Khanh'*, Nguyen Vi Thien Vu?, Tran Thi Hong Ngoc*

! Faculty of Environment Technology Engineering, University of An Giang — Vietnam
National University, Ho Chi Minh City, Vietnam; ptkhanhagu@gmail.com;
tthngocagu@gmail.com

2 Department of Natural Resources and Environment, An Giang; nvthienvu@gmail.com

Abstract: Bung Binh Thien lake is a wetland conservation area in An Phu district, An Giang
province. In recent years, the water in Lake has always been stagnant and polluted. The
study was carried out for the purpose of assessing the water quality of Lake and making
recommendations to the people of the study area on water use measures. There are 21 sites
collected on the left, middle and right of Lake along the length of Lake through two times
surveys in the rainy season 2020 and dry rainy season 2021. Distance of Each site is 700m.
A total of 42 samples were collected for analysis of pH, DO, COD, NH4*—N, PO.*,
Chlorophyll-a and total Coliform parameters. All water samples were assessed by using the
WQI index. Research results showed that the water in lake has signs of phosphate
contamination and is unusable for domestic purposes. Furthermore, the results also
indicated that the Chlorophyll-a content was highest at the left side along the length of the
Lake and at the end of the lake. The NDVI index has a linear relationship with Chlorophyll—
a according to the equation y = 3.5106x? + 8.3298x + 0.601 with correlation coefficient R?
= 0.89, where y = Chlorophyll-a, x = NDVI. The vegetable cover maps in and around lake
were also established by the Remote Sensing technique, which gives us a visual view of the
water quality in the lake through the distribution of vegetation and chlorophyll-a.

Keywords: Bung Binh Thien; GIS; Remote sensing; Water quality.
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Tom tit: Muc tiéu chinh cua nghién ciru nay 13 xay dung ban dd phan ving nhay cam ngap
lut khu vuc huyén Quang Trach, tinh Quang Binh (Viét Nam) st dung mo hinh Light
Gradient Boosting Machine LGBM — mot trong nhitng mo hinh tri tué¢ nhan tao hiéu qua
trong danh gia va du bao thién tai. Co so dir liéu bao gdm 173 vi tri ngap lut trong quéa khir
va 07 tham s6 thanh phan (mua, dia mao, d6 bao phi mat dat, do cao, hinh dang bé mit dia
hinh, goc mai doc, va hudng mai doc) da dugc thu thap dé xay dung dit liéu dao tao (70%)
va dir liéu kiém tra (30%) ding cho Xy dung va kiém chimg mé hinh. P chinh xac cta
mo6 hinh dugc danh gia thong qua nhiéu thong s6 thong ké dinh luong bao gom dién tich
dudi dudng cong ROC (AUC). Két qua nghién ctru thé hién rang LGBM c6 d6 chinh xac
cao trong du bao va phan ving nhay cam ngap lut tai khu vuc nghién ctru (AUC = 0,96 cho
dir liéu dao tao va AUC = 0,88 cho dir liéu kiém tra). Ban d6 phan ving nhay cam ngép lut
xdy dung tir md hinh c6 d6 chinh xac cao c6 thé dugc dung trong viéc nang cao hiéu qua
quy hoach sir dung dat va dua ra cac giai phap phu hop dé giam thiéu tac hai gay ra boi ngép
lut tai khu vuc nghién ctru.

Tir khoa: Ngap lut; Light Gradient Boosting Machine; Quang Trach; Viét Nam.

1. Giéi thiéu

Viét Nam chiu anh huong nghiém trong tir bién ddi khi hau gy ra cac hién tugng thoi
tiét cuc doan nhu mua 16n kéo dai 1am xuat hién nhiéu loai thién tai nguy hiém trong d6 c6
ngdp lut [1]. Ngap lut c6 thé gay ra nhiéu tac hai nhu pha hiy tai san, gay o nhlem moi truong,
gay ra cai chét ciia nhiéu ngudi. Dit liéu théng ké cua Ban Chi dao Qudc gia vé phong chong
thién tai cho thay trong 20 nam trd lai ddy ¢ Viét Nam cac loai thién tai nhu béo, 1ii, 16 dat. .
da gay thiét hai tai san trén 6,4 ty USD, khién hon 13 nghin nguoi thiét mang, khoang hon
70% dan sd va 60% dién tich dat bi anh huong tir thién tai [1]. Vi véy, nghién ctru va xay
dung cac cong cu danh gia va du bao ngap lut 1a mdt trong nhirng nhiém vu quan trong nham
giam thiéu cac tac dong xau gdy ra bai ngap lut.

Xay dung ban d6 phan ving nhay cam ngép lut 1a mot trong nhimg cong viéc hiru ich
trong viéc nang cao hiéu qua quy hoach sir dung dat nham giam thiéu tic dong tiéu cuc gay
ra boi ngdp lut [2]. Ban db nay thé hién stc phéan cap cac khu vuce c6 mic do nhay cam (xac
Xuét xay ra ngép lut) tir cao dén thap C6 nhiéu nghién ciru trong nhimg nam gan day nham
phan ving nhay cam ngap lut ¢ nhiéu khu vyc trén thé gidi nhu Trung Quéc [3], Nhat Ban
[4], Pai Loan [5], Iran [6]. O Viét Nam, mét sé nghién ctru dd duoc thyc hién dé phan ving
nhay cam ngap lut [7-11]. Hau hét cac nghién ctru ndy st dung cach tiép can dua trén cac
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md hinh tri tu¢ nhan tao trong phan tich va du bao nguy co ngap lut tai cac khu vuc dugc lya
chon dé nghién ciru. Két qua tir cac nghién ctru nay cho thiy cac mo hinh tri tué nhan tao c6
hiéu qua va 1a cac cong cu tiém ning trong vi¢c danh gia va phén vung nhay cam ngép lut.

Quang Binh la tinh duyén hai mién Trung cua Viét Nam c6 dac dlem vé€ khi hau va dia
hinh rat phirc tap, noi day ciing la dia phuong chiu anh hudng ning né ciia hau hét cac loai
thién tai hang ndm trong d6 c6 ngap lut. Vi vay, muc tiéu chinh ctia nghién ctru nay 1a nham
xdy dung ban d6 phan ving nhay cam ngap lut tai huyén Quang Trach, tinh Quang Binh st
dung mot trong nhitng k¥ thuat tri tué nhan tao hiéu qua co6 tén la Light Gradient Boosting
Machine (LightGBM) phuc vu cho viéc nang cao hi€u qua cua cong tac 1ap quy hoach su
dung dét, giam thiéu tac hai gy ra boi ngdp lut tai khu vuc nay. Viée kiém ching d6 chinh
xéac ctia md hinh LGBM dugc thuc hién bang viée st dung nhleu k¥ thuat danh gia trong do
c6 k¥ thuat duong cong ROC. Cac cong cu nhu ArcGIS va nguén ma mé hinh mé trong phan
mém Python duoc str dung dé xay dung co so dir liéu va mo hinh héa bai toan.

2. Dir liéu va phuwong phap nghién ciru

2.1. Pdc diém cia khu viec nghién cizu

Huyén Quéang Trach cé dién tich 448 km?2. Véi dia thé trai dai tir 106°15° dén 106°59
kinh d6 dong va 17°42° dén 17°59° vi d6 bic , dia hinh cta khu vuc da dang, ¢6 ca vung do6i
nui va trung du chiém dén 65% dién tich ctia huyén (Hinh 1). Huyén Quang Trach nam &
phia béc tinh Quang Binh, Phia bac giap thi xi Ky Anh va huyén Ky Anh, tinh Ha Tinh. Phia
dong giap Bién Pong. Phia tdy gidp huyén Tuyén Hoa. Phia nam giap thi xa Ba Pon. Pia
chat cua huyén Quang Trach dugc tao nén boi mot s6 tang d4, dac biét 1a d4 tram tich hoa
hoc, cac loai dat sét, da do va dat do.

Huyén thudc khu vuc nhiét d6i gié mua kho nén co sy phan hoa sau sic cua dia hinh va
chiu anh hudng khi hau chuyén tiép giita mién Bac va Nam. Khi hau c¢6 2 mua o rét 1a mua
mua va mua kho, mia mua kéo dai tir thang 9 t6i thang 3 ndm sau. D6 4m kha cao & mirc
83-84%. Lugng mua trung binh ndm dat ngudng 2.000-2.3000 mm/ndm, lwgng mua 16n
nhat vao thang 9, 10, 11. Mtrc nhiét trung binh nim tim 25°C t&i 26°C, ¢6 xu hudng ting dan
theo huéng Bic vao Nam va chiéu tir TAy sang Dong.

106°20'E 106°30'E Z
- - &
)
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Hinh 1. Vi tri dia ly caa khu vuc huyén Quang Trach, tinh Quang Binh va céc vi tri ngap lut trong
qua khur.
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2.2. Gidi thigu vé mo hinh LGBM

LGBM la mot md hinh hoc may — tri tué nhan tao, dugc thiét ké dé tang toc do huin
luyén va giam chi phi bo nhé bang cach sir dung cac thuat toan téi wu hoa dé téi wu héa cac
quyét dinh trén cay quyét dinh. LGBM ciing cung cip céc tinh ning t6i uvu hoa cho cac bién
lién tuc va roi rac, giup nang luc du b4o mé hinh tét hon phu hop véi céc tap dir liéu phic
tap. LGBM ¢4 thé duoc sir dung dé giai quyét cac bai toan phan loai va hdi quy. LGBM da
duoc sir dung thanh cong trong nhiéu bai toan khac nhau nhu phat hién gian lan nhap chuot
truc tuyén [12], du béo rai ro tai chinh doanh nghiép [13], nguy co an toan thuc pham [14].
Trong nghién ctru nay, LGBM duoc sir dung dé du bao va danh gia phan ving nhay cam
ngap lut; 12 bai todn phan loai nhi phén; trong d6 c6 02 bién dau ra “ngap lut” dugc ma hoéa
la “1” va “khong ngap lut” dugc ma hoa la “0”.

2.3. C&c ky thudt danh gia do chinh xac cua md hinh

Céc ky thuat danh gia do chinh xac ciia mé hinh nhu dudng cong ROC, cac chi s6 thong
ké nhu d¢ chinh xac (ACC), kappa, d¢ nhay (SST), d¢ dac hiéu (SPF), gia tri du doan duong
(PPV), gia tri du doan am (NPV), sai s tuyét d6i trung binh (MAE), cin cta sai s toan
phuong trung binh gdc (RMSE) dugc sir dung dé danh gia do chinh xac cia md hinh LGBM.
K§ thuat duong cong ROC 1a mét cong cu dé danh gia hiéu ning cia mot mo hinh phén loai.
DBuong cong ROC dai dién cho sy tuong quan giita ty 1€ False Positive (FP) va True Positive
(TP) trong md hinh phén loai. Trong do, FR la s6 lugng cua cac mau dugc phan loai sai trong
s0 cac mau thue té 1a “am”, con ty 18 TP 1a s6 luong clia cac mau duoc phan loai ding trong
s6 cac mau thyc té 1a “duang Dién tich dudi dudng cong ROC (AUC) dugc st dung dé
danh gia dinh luong hiéu ndng ciia md hinh phan loai. Gia tri AUC cang 16n, m6 hinh phan
loai cang t6t. AUC = 1 cho thay mé hinh phan loai hoan toan chinh x4c, con AUC = 0,5 cho
théy mod hinh phan loai khong chinh xac. Cac gia tri ACC, SST, SPF, PPV, NPV, MAE,
RMSE, and kappa duoc xac dinh theo cac cong thirc dugc trinh bay chi tiét trong nghién ctu
[15]. Nhin chung, gia tri ACC, SST, SPF, PPV, NPV va kappa cao thé hién nang lyc dy bao
ctia md hinh 1a tot va nguoc lai. Gia tri MAE va RMSE cang thap thé hién ning lyc dy bao
ctia md hinh cang tbt.

2.4. Dir liéu nghién cuzu

2.4.1. Hién trang ngap lut

Hién trang ngap lut bao gom céc vi tri ngap lut trong qué kh 1a dix liéu quan trong trong
danh gia va du bao phan ving nhay cam ngap lut [16]. Trong nghién ctiu nay, cé tong cong
173 vi tri ngap lut da duoc thu thap tir Trung tdm du bao khi twrgng Quang Binh nam 2007,
2010, 2016 dé xay dung ban dd hién trang ngap lut. Bai toan di bao phan ving nhay cam
ngap lut la bai toan phan loai nhi phan, vi vay, 173 vi tri khdng ngap lut ciing dugc nhan dién
va su dung nhu la bién phan loai cung vai cac vi tri ngap lut. Dir liéu ngap lut va khong ngéap
lut duoc két hop va chia ngau nhién dé xay dung dir lidu dao tao (70%) va dit liéu kiém ching
(30%) ding cho xay dung mé hinh va kiém chitng mé hinh.

2.4.2. Cac tham sb anh huong t6i ngap lut

Can ctr vao phan tich ban chat caa quéa trinh ngap lut trong qua khr tai khu vuc nghién
cau va cac nghién cuu 6 lién quan [7-9], trong nghién ciu nay, chang téi lya chon 07 tham
sb dién hinh anh huong téi qua trinh ngap lut tai khu vire nghién ctu bao gdom: goc mai déc,
huéng mai doc, hinh dang bé mit dia hinh, d6 cao dia hinh, muwa, d6 bao phu mat dit, va dia
chat. Ban dd céc tham sb dia hinh nhu goc mai doc, hudng mai dbc, hinh dang bé mit dia
hinh, d¢ cao dia hinh dwgc trich xuat tir md hinh s ¢6 cao DEM (30m) thu thap tir nguon dit
liéu m& caa Hoi dia chat cong trinh My (https://earthexplorer.usgs.gov), ban do d6 bao phu
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mit dat duoc xay dung tir Bo Tai nguyén va Mai truong, ban dé mwa xay dung tir dit liéu
mua trung binh nam thu thap tir mudi tram do ¢ tinh Quang Binh trong khoan thoi gian tir 30
nam tir nam 1986 dén 2016, ban d6 dia chit duoc thu thap va xay dung tir so tai nguyén mo
truong tinh Quang Binh. Céc ban d6 tham s6 thanh phan duoc chuyén dbi sang dinh dang
raster va sample véi dit liéu hién trang dé xay dung co s& di liéu dung cho mé hinh dy bao
phan vung nhay cam ngap lut (Hinh 2).
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3. Két qua va thao luin

3.1. Kiém chitng do chinh xdc cua mo hinh dy bao

Két qua kiém chuing d6 chinh xac cua mo6 hinh LGBM duoc thé hién trén Hinh 3, Bang
1, Hinh 4 va Hinh 5. Hinh 3 thé hién cac gia tri cua ma tran 16i cho tap dir liéu dao tao va
kiém chung. bdi voi tap dir li¢u dao tao, c6 93 dir li¢u khong ngap lut “0” dugc du bao ding
va 20 dir liéu du bao sai trong khi d6 ¢6 121 dir liéu ngap lut “1”” dugc du bao dung va 03 dir
liéu dy bao sai. Véi dit liéu kiém chung, c6 41 dir liéu khong ngap lut “0” dugc du bao ding
va 12 dir li¢u du doan sai trong khi do c6 42 dir liéu ngap lut “1” du bao dang va 07 dir liéu
du doan sai. St dung dir li¢u cua ma tran 16, cac gia tri PPV, NPV, SST, SPF, ACC dugc
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xac dinh va thé hién trong Bang 1. Két qua kiém chimg mo hinh trén tap dit liéu dao tao cho
thdy cac gia tri PPV, NPV, SST, SPF, ACC lan luot 1a 82,301%; 97,581%; 96,875%;
85,516%; 90,295%; trong khi d6 céac gia tri nay 1a 77,358%; 87,5%; 87,234%; 77,778%;
82,187% cho tap dit liéu kiém ching. Gia tri chi s6 kappa cia mé hinh LGBM sir dung di
lidu dao tao va dir liéu kiém chtng 1an luot 1 0,804 va 0,628. Hinh 4 thé hién gia trj 16i cua
mo hinh va Bang 1 thé hién céac gia tri 16i RMSE va MAE ctia md hinh. Gia tri RMSE cua
mo hinh LGBM str dung dit liéu dao tao va dit liéu kiém chimg lan luot 1a 0,312 va 0,432.
Gié tri MAE ctia m6 hinh LGBM sir dung dit liéu dao tao va dit liéu kiém ching 1an luot 1a
0,097 va 0,168. Hinh 5 thé hién két qua phén tich dudong cong ROC va céc gia tri dién tich
dudi duong cong (AUC) ctia mé hinh LGBM. Két qua phan tich thé hién rang gia tri AUC
ctia md hinh LGBM 12 0,96 va 0,88 1an luot cho tap dir liéu dao tao va dir lidu kiém chung.

Nhin chung, két qua kiém chimg do chinh xac cia m6 hinh LGBM cho thidy mé hinh
LGBM c6 d¢ chinh xac cao trong phan tich va mé6 hinh héa do nhay cdm ngap lut tai khu vuc
nghién ctru. Két qua nay 1a phii hop do mé hinh LGBM 1 mét trong nhitng mé hinh tri tué
nhan tao c6 nang luc dy bao va phan tich tét voi nhiéu vu diém nhu sau [17, 18] (i) LGBM
su dung thuat toan tdi wu dé tdi wu tde do hoc may, giup cho viéc huén luyén va du doan
nhanh trén mot tap dir lidu 16n, (ii) LGBM c6 hiéu suét hoc t6t voi do chinh xac cao so voi
cac mo hinh khac nhu XGBoost hodc Gradient Boosting Decision Tree (GBDT), (iii) LGBM
¢6 thé hoc tir mot lugng 16n dir liéu va dic trung, gitp cho viée du doan chinh xac hon, (iv)
LGBM c6 thé hoc tir ca dit liéu lién tuc va dit liéu ¢ dinh, gitip cho viéc phan tich dit liéu da
kiéu. Két qua so sanh d¢ chinh xac ciia mo hinh LGBM trong nghién ctru ndy va cic nghién
ctru dy bao ngap lut & khu vuc khac cho thiy md hinh LGBM trong nghién ciru niy twong
duong véi mo hinh LGBM dugc st dung trong nghién ctru khac nhu Aydin, Iban [19] (AUC
=0,8978).

(a) Ma tran nhan 1an (Do tao) (b) Ma tran nham I&n (Kiém chiing)

0 1 0 1

Hinh 3. Ma tran 18i caa md hinh LGBM.

Béng 1. Két qua phan tich d6 chinh x4c cia mé hinh LGBM.

Cacchisbdanhgia PPV (%) NPV (%) SST (%) SPF(%) ACC (%) kappa  RMSE MAE

Dit liéu dao tao 82,301 97,581 96,875 85,816 90,295 0,804 0,312 0,097
Dit liéu kiém ching 77,358 87,500 87,234 77,778 82,178 0,628 0,432 0,168
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Hinh 5. Két qua phan tich duong cong ROC sir dung md hinh LGBM.

3.2. Xdy dung ban d6 nhay cam ngdp lut tai Quang Trach, Qudng Binh

Ban d6 nhay cam ngap lut tai Quang Trach, Quang Binh dugc xay dung st dung két qua

dao tao tir m6 hinh LGBM va dugc thé hién trén Hinh 6. Gia tri xac xuat xay ra ngap

lut cho

toan bd cac diém anh trén ban d6 duoc tinh toan va xac dinh thong qua viéc kiém ching mo
hinh LGBM trén toan bd dir liéu ctia khu vue nghién ctru. Cac gia tri nay c6 gia tri giao dong
trong khoang tir 0 dén 1, gia tri gan 0 thé hién xé4c xuit thip xdy ra ngap lut va gia tri 1 thé
hién xéc xuat xay ra ngap lut. Cac gia tri ndy dugc phan chia thanh 5 khoang gia tri sir dung
phuong phap phan loai diém nghi tw nhién duoc tich hop trong cong cu ArcGIS tuong Gmg
v6i no 1a 5 16p nhay cam ngap lut dwoc hién thi trén ban dd bao gdm: rat thap, thap, trung

binh, cao va rat cao (Hinh 6).
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Hinh 6. Ban d6 phan viing nhay cam ngap lut khu vc Huyén Quang Trach sir dung md hinh LGBM.

Hinh 7 thé hién két qua_ kiém chimg d6 chinh xac cua ban do phan vung nhay cam ngép
lut str dung phén tich ty s6 tan suat (FR) 1a ty s6 gitra s6 1an xuét hién cta cac diém ngap lut
trong qua khtr so v6i s6 dlem anh cua cac 16p nhay cam twong tmg. Ket qua cho thay rang,
cac 16p nhay cam cao va rat cao c6 ty sb tan suit cao nhat thé hién rang tin suat xuét hién
ngap lut & cac 16p cao va rat cao 1a 1on nhat. Két qua nay chung té ban dd phan viing nhay
cam ngap lut duoc xay dung co do chinh xéc tét va co thé dugc sir dung trong viée lap quy
hoach str dung dat va quan 1y hi¢u qua thién tai ngap lut tai khu vyre nghién ctru.
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Hinh 7. Két qua danh gia d6 chinh xac cua ban d6 phan viing nhay cam ngap lut.
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4. Két luan

Nghién ctru xay dung ban dd nhay cam ngap lut tai khu vuc Huyén Quang Trach, tinh
Quang Binh da dugc thuc hién trong nghién ctru nay st dung mo hinh tri tu¢ nhan tao LGBM.
C6 téng cong 173 vi tri ngdp lut trong qua khr va 07 tham sb nguyén nhan (gbc mai doc,
hudng mai dbc, do cong dia hinh, d¢ cao dia hinh, mua, dia mao, sir dung dét) duoc thu thap
dé xay dung co s¢ dit liéu khong gian cho mé hinh phan tich. Cac ki thuat danh gia phd bién
nhu duong cong ROC, cac chi s6 danh gia do chinh xac da dugc lya chon dé danh gia do
chinh xac cua mo6 hinh phan loai LGBM.

Két qua phén tich va danh gia thé hién rang mé hinh LGBM c6 d¢ chinh xé4c cao trong
du bao va phan vung nhay cam ngép lut tai khu vuc nghién ctru (AUC = 0,96 cho dit li¢u dao
tao va AUC = 0,88 cho dir lidu kiém chimg). Vi vdy, c6 thé két luan ring mo hinh LGBM la
cong cu hitu ich va tiém ning trong danh gia va phan ving nhay cam ngép lut va c6 thé ap
dung dé phan tich va danh gia cho cac khu vuc khac chiu anh hudng béi ngap lut khi xem
xét cac yéu td va dic diém dia moi trudng cu thé cho ting khu vye nghién ctru. Han ché cua
nghién cru ndy 1a chua xem xét téi cac yéu t lién quan dén mang ludi dong chay anh huong
t6i kha ning xay ra ngap lut, va ngudn gdc phat sinh 1ii tai khu vuc nghién ctru.

Dong gop cua tac gia: Xay dung y tudng nghién ctru: P.T.B., V.C.D., N.BD.D., N.T.T.; Xu
ly s6 liéu: ND.D., N.T.T., V.C.D.; Chay mé hinh: V.C.D., N.D.D.; Viét ban thao bai bao:
P.T.B., V.C.B.,N.D.D., N.T.T.; Chinh sira bai bao: P.T.B., V.C.D., N.T.T., N.b.D.

Loi cam on: Nghién ciru nay dugc tai tro bai Quy Phat trién khoa hoc va cong nghé Qudc
gia (NAFOSTED) trong dé tai ma s6 105.08-2019.03.

Loi cam doan: Tap thé tac gia cam doan bai bao niy 13 cong trinh nghién ctru cta tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong c6 sy tranh chap loi ich trong nhom tac gia.
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Flood susceptibility mapping using Light Gradient Boosting

Machine
Nguyen Thanh Tuan?!, Vu Cao Dat'*, Dam Duc Nguyen?, Binh Thai Pham?
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Abstract: The main objective of this study is to construct flood susceptibility map at Quang
Trach district, Quang Binh province (Vietnam) using artificial intelligence based model
namely Light Gradient Boosting Machine (LGBM). Database including 173 past flood
locations and a set of seven flood conditioning factors (rainfall, geomorphology, land cover,
elevation, curvature, slope and aspect) were collected and built training dataset (70%) and
validating dataset (30%) for constructing and validating the model. Accuracy of the model
was validated using various quantitative statistical indexes including area under the ROC
curve (AUC). Results presented that LGBM has a good performance in predicting and
assessing flood susceptibility at the study area (AUC = 0.96 for training dataset and AUC =
0.88 for validating dataset). Flood susceptibility map constructed from the modeling with
good performance can be used for effective land use planning and giving suitable measures
in reducing the harmful impacts of floods at the study area.

Keywords: Flood; Light Gradient Boosting Machine; Quang Trach; Vietnam.
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