Nghién ciru

UNG DUNG CONG NGHE GIS VA VIEN THAM TRONG
PANH GIA SU MO RONG CAC PAO NHAN TAO
KHO TIEP CAN THUQC QUAN PAO TRUONG SA, VIET NAM

Nguyén Sach Thanh', P Vin Duong?
"Hoc vién k¥ thuat Quan su
*Truong Pai hoc Tai nguyén va Mai truong Ha Noi
Tém tit
Hi¢n nay, sw phat trién ctia cong nghé GISva vién tham da dwoc ting dung trong
nhzeu linh vuee kinh té - xa hoi, an ninh - quoc phong dac bi¢t la giam sat, bao vé chu
quyén bién dao. Trong nhitng nam gan day cac quoc gia xung quanh bién BDong (dac
biét la Ty rung Quoc) da khong ngwng phat trzen mé rong cdc dao nhan tao, chiém déng
trai phep cua Viet Nam. Boi vay, vdi cdc nguon dir liéu da do phdn giai, da thoi gian,
viéc dp dung cong nghe GIS va vién tham da tro thanh cong cu hé tro dic lye nham
gidm sdt sy thay d6i cac khu vuee ddo nhan tao khé tiép cdn thudc quan dao T rwong Sa,
Vit Nam. Bai bao nay, nhom tac gia xdy du’ng quy trinh danh gia sw mo rong cac dao
nhan tao kho tlep can thugc quan dao Ti ru’O’ng Sa, Viét Nam dwa trén cdac nguon thong
tin dit liéu vién tham da chiéu, két hop cdc phep xu ly, phan tich GIS.

Tir khoa: Quan dao Truong Sa; H¢E thong tin dia ly; Anh vién tham; Pao Chau
Vién; Bao Chir Thap.
Abstract

Application of GIS technology and remote sensing in assessing the expansion of
inaccessible artificial islands in Spratly islands, Vietnam

Nowadays, GIS and remote sensing technology have been applied in many fields
of socioeconomic sector, security and defense, especially sea and islands sovereignty.
In recent years, nations around Bien Dong, especially China, have been constantly
developing and expanding illegal artificial islands violating Vietnam sovereignty.
Therefore, the application of GIS and remote sensing technology using multi-resolution
and multi-temperal data sources has become an effective support tool to monitor the
changes of artificial islands which are difficult to access in Vietnam Spratly Islands.
This paper develops a process to assess the expansion of inaccessibly artificial island
in Vietnam Spratly Islands using multi-dimensional remote sensing data sources
combining with GIS processing and analysis.

Keywords: Spratly Islands; GIS; Remote sensing imagery; Cuarteron Reef; Fiery
Cross Reef.

1. Mé dau

Bién DPong 1a mdt bién nua kin,
nam ¢ ria Tdy Théai Binh Duong, véi
dién tich khoang 3,5 tri¢u km? trai

v6i cac nudc trong khu vuc Chau A -
Thai Binh Duong ndéi riéng va cac quoc
gia khdac trén the gidi.

Tranh chdp chi quyén lanh thé &

rong tir vi 6 3° dén vi d6 26° Bic va
tir kinh d§ 100° dén 121° Pong. Bién
Pong tiép giap voi 9 nude 1a Viét Nam,
Trung Qudc, Philippines, Indonesia,
Bruney, Malaysia, Singapore, Thai Lan,
Campuchia va mot ving lanh thé Dai
Loan. Bién bong c6 vi tri chién lugc ddi

Bién Pong bao gdm tranh chap ddi véi
cac quan dao Hoang Sa (gitta Viét Nam
va Trung Qudc, bao gdm ca Pai Loan),
quan dao Trudong Sa (gitta 5 nudc, 6 bén
gdm Viét Nam, Trung Qudc, Philippines,
Malaysia, Bruney va mot bén la Pai Loan),
bai can Scarborough (giira Trung Qudc va
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Philippines) va tranh chdp dao Pa Tring,
cac da Middle Rocks va South Ledge (gitita
Malaysia va Singapore, da dugc giai quyét
thong qua co quan tai phan qudc té, cu thé
1a Toa 4n Cong 1y qudc té ICJ) [1].

Trong nhimg ndm gan day, Van deé
bién Bong da duogc rat nhiéu cac t6 chirc
trong nudc va trén thé gidi quan tam. Co
nhiéu céc cong trinh nghién ctru, danh gla
chi tiét, cu thé vé su bién dong trén cac
d40 nhan tao kho tiép can thudc quan dao
Truong Sa, Viét Nam déa bi Trung Qudc
chiém dong, ¢ thé ké dén nhu T chirc
sang kién minh bach hang hai Chau A
(Asia Maritime Transparency Initiative -
AMTI), Trung tim nghlen ctru chién luoc
va quan hé qudc té cua Philippines (Center
for Strategic and International Studies -
CISS).... da chi ra qua trinh xay dung déo
nhan tao bi Trung Qudc chiém déng 6 bién
DPong 1a moi quan tdm 16n cta khu vue, tac
dong t6i moi truong tw nhién, kinh té - xa
hdi n6i chung, cling nhur anh hudng toi trat
twr an ninh - quoc phong gitta cac quoc gia
xung quanh bién Pong [2].

Dua trén cc ngudn dir lidu anh vién
thdm va phén tich khong gian GIS, trong bdo
céo cua bo quoc phong Nhét Ban dau nam
2018 chi 15 toc do phat trién cua cac dao
nhén tao d4 bi Trung Quéc chiém dong [3].

Déi vé6i cac khu vuc kho tlep can nhu
Vay, chico cong nghé GIS va vien tham méi
c6 thé danh gia dugc hién trang cua cac dao
kho tlep can, Trong bai bdo nay, nhom tac
gia s& dé xuét quy trinh dya trén cac nguon
di liéu anh vien tham Google da thoi gian
két hop vdi cac ngudn dir liéu anh vé tinh
khac nhu énh Sentinel-2 nhim danh gia sy
phat trién mo rong cua cac dao nhan tao kho
tiép can thudc quan dao Truong Sa, Viét
Nam dang bi Trung Quéc chiém déng.

2. Phuong phap nghién ciru

2.1. Quy trinh ddnh gid sw mo rjng
cac dio nhan tgo kho tiép cin thudc
quan dio Trwong Sa, Viét Nam

bé danh gia hién trang cac dao nhan
tao thudc quan dao Trudng Sa, Viét Nam

dang bi Trung Quéc chiém déng trai
phep, cach tiép can phu hop 1a thong qua
cac nguon dwr liéu khac nhau nhu dir licu
anh vién tham, thong tin tap chi, sach,...
Viéc danh gia nay cling can phai st dung
céc phép phan tich khong gian GIS nhur s6
hda dit li€u, tinh toan dién tich, do khoang
cach,... Nhu chiing ta d3 biét, vién tham 13
nganh khoa hoc nghlen ctru viée do dac,
thu thap thong tin vé mot d6i twong, su
vat bang céch st dung thiét bi do qua tac
dong mot cach gian tiép (vi du nhu qua cac
budc séng anh sang) voi dbi tuong nghién
ciru. Ngay nay, cong nghé vién thdm rat
phat trién, gitip chung ta thu thap thong
tin vé mot déi tuong tré nén don gian hon
nhiéu, d6 1a cac ngudn dit liéu anh vé tinh,
anh hang khong, anh UAV véi do phan
giai cao. Céc nguén dir lidu nay c6 thé 1a
thuong mai, cung c6 thé 1a mién phi. Day
chinh 1a ngudn tu lidu chinh dé chung ta
co the nghién ctru cac khu vue dia ly kho
tiép cén chang han nhu cac dao nhan tao
bj Trung Qudc chiém déng trai phép.

Phan tich khong gian GIS la cac k¥
thudt nhu thu thap, quan ly, truy vén, phéan
tich va tich hop cac thong tin dugce gan
v6éi mot nén hinh hoc (ban d6) nhat quan
trén co s& toa d6 cua céc dit lidu dau vao.
Céc phép phan tich khong gian GIS giup
chung ta c6 thé danh gia su bién dong, su
thay (101 hién trang ciia cac d6i tuong dia
ly, chdng han nhu xay dung duogc co s& dir
lidu vé dién tich ctia cac dao nhan tao theo
thoi gian dé trdoco the xdy dyng nén cac
dang biéu db thé hién tdc do phat trién mo
rong cua cac thuc thé nay. Boi vay, viéc
két hop cong nghé GIS va vién tham 13
hoan toan phu hgp va kha thi trong viéc
danh gla sy mo rong cac dao nhén tao
kho tiép can thudc quan dao Truong Sa,
Viét Nam. Cu thé trong nghién ciru nay,
nhom tac gia s€ Xay dyng quy trinh danh
gid su mo rong cac dao nhén tao kho tiép
can thugc quén déo Truong Sa, Viét Nam
bang cach su dung cac nguon dir liéu anh
vién tham khac nhau két hop véi cac phép
xu ly, phan tich GIS nhu trén Hinh 1.
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Pau vao cua quy trinh la cac dao
nhan tao kho tiép can thude quan dao
Tru:ong Sa, Viét Nam. Pau ra 1a két qua
danh gi, c6 thé bao gom:

Nghién ciru

- S6 liéu thong ké vé céc thue thé dao
(thong tin toa do, dit liéu anh vién tham,
dir liéu vector, thong tin kich thudc).

- Cac bleu d6 danh gia sy mé rong
cac thuc thé déo nhan tao.

Bit dau Do nhén F) Thu thép, xi 1y
dix ligu
|
¢C° l
Xuly anh vién Xt I anh S6 hoa de Chuén hoa
tham [Thicong mai] Sentinel-2 ligu Google théng tin

|Dﬁliéu£mh

y y y

ﬁ‘r liéu Google| | Théng tin ddo

Hinh 1: Quy trinh danh gid |

3 |

sw mo rgng cdc ddao nhdn
tao kho tiép can

.

2.2. Cdc buoc xw ly

a.Thu thap, xu ly thong tin

Pau vao cua budc nay la danh sach
cac thuc thé dao nhéan tao_kho tiép can.
Dau ra ciia budc nay bao gom

- Cac dtt liéu anh vién tham thuong
mai (néu co).

- Dit liéu anh vién thdm mién phi
(Anh Sentinel-2, Landsat-8).

- Dit li¢u anh vé tinh Google.

- Thong tin thudc tinh cua cac thuc thé
dao nhan tao: toa do, tinh trang, kich thudc.

Thong tin dugc thu thap, xu ly tur
nhiéu nguon khac nhau.

- Thong tin tir cac ban cung: sach, tap
chi, bao cdo khoa hoc.

- Théng tin tir cdc ban mém: sach
dién tu, tap chi dién tr, bai bao.

- Thong tin internet: cac bai bdo, bao
cdo tu cac tap ch1’ quan sy, bao dién tu.

- Cac nguon di liéu anh v¢ tinh mién
ph1 Hién nay, cac nguon dir liéu anh v¢ tinh
mién phi tot nhat c¢6 thé 14 anh Sentinel-2 (d6

Panh gia dir
ligu Google

Théa méan Tap dir ligu
dao
Phén tich |
dit ligu

phan giai khéng gian 10 m) va anh Landsat-8
(d6 phéan giai khong glan 15 m - kénh toan
sac) [4]. Day la cac nguon dir liu dang tin
cay, da va dang dugc st dung boi cac nha
khoa hoc, cac t6 chir, doanh nghiép, cong
ty trén toan thé gidi. Céc nguon dir licu nay
luén duoc cap nhap day du va kip thoi; ¢6
thé dugc tai ve tir dia chi ciia Cyc khao sat
dia chat Hoa Ky (Unlted States Geological
Survey - USGS), c¢6 thé xem tai dia chi
https://earthexplorer.usgs.gov/

- Dt liéu &nh v¢ tinh Google: dit li€u
anh v¢ tinh Google c6 dic diém la da do
phén giai va da thoi gian. Nguon dir liéu
nay cé thé duoc tai v€ tor Google Earth
hay cac phan mém xir ly GIS khac.

- Dt li€u anh v¢ tinh thuong mai
(néu co) do la cac nguon dit liéu anh v¢
tinh c6 do phan giai cao, tin cdy vé tinh
dung dén va dg chinh xac. DY phén dai
cua cac nguon dr li€u nay co thé tir 2,5 m
t61 0,5 m. Mot s6 loai dit liéu dnh vé tinh
d6 phan giai cao c6 thé ké dén nhu Spot-
6, WordView-3.
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b. Xur ly dir liéu
Budce nay thyc hién xtt ly cac dix ligu

anh tlr cac nguon khéc nhau:

- Dit liéu anh vién tham thuong mai
(néu co).

- Dit liéu 4nh vién thAm mién phi.

- Dit li¢u anh vé tinh Google.

Déi véi dit liéu dnh vién thdm mién
phi hay thuong mai cé thé thuc hi¢n cac
phép xr ly nhu:

- Chuyén d6i dinh dang vé dinh dang
Geotiff.

- Lya chon kénh xtr ly: kénh d6 (red),
kénh xanh lyc (green), kénh xanh lam (blue).

- Cit nho6 khu vuc can quan tim (AOI
- Area Of Interest).

Véi dit liéu anh Google c6 thé thuc
hién cac phép xur ly nhu:

- Lua chon dd phén giai anh, khu vuc
can quan tam.

- Nin chinh hinh hoc déi véi céc anh
da thoi gian chua tham chiéu dia ly.

- Xay dung cac dit liéu dang vector
(dinh dang kmz).

c. Ddnh gia do chinh xac

Pau vao cua budc nay bao gébm: Dir
liéu anh v¢ tinh Google da thoi gian.

Piéu kién kiém tra:

- Cac thong tin vé kich thude (chleu
dai, chiéu rong) va dién tich vé thue the
dao nhan tao. Nguon thong tin nay c6 thé
duoc trich dan tir cac nghién ctru khoa
hoc, bai bdo tir cac tap chi uy tin,...

- Cac nguédn ditr liéu dam bao tinh
chinh xac: dir liéu Sentinel-2, di¥ liéu anh
v¢€ tinh thuong mai dg phan giai cao.

Dé danh gia d6 chinh xac, c6 thé dwa
trén ti€u chi khoang cach.

Ti€u chi khoang cach: Thuc hién
phep do khoang cach hai diém tu’(fng
ung gitra anh Sentinel-2 (hoac anh v¢
tinh thuong mai d¢ phan giai cao) va anh
Google Néu hi¢u khoéng cach gifra doan
nay nhoé hon do phan g1a1 khong gian cua
dit liéu anh Sentinel-2, ¢6 thé n6i do chinh
xac cua dir li¢u anh Google dam bao cho
vi€c danh gid sy mo rong.

d. Phan tich xu Iy GIS

- Thuc hién vector hoa cac dao nhan
tao kho tiep cdn tir nguon dir li¢u anh
Google da thoi gian, da do phan giai.

- Xay dung céc thong tin thugc tinh
ctia dao nhén tao khé tiép can.

3. Két qua nghién ciru

Hién nay, Trung Qudc da chiém glu’ trai
phép 7 thuc thé dao nhan tao tai quan dao
Truong Sa, Viét Nam nhu bang dudi day.

Bing 1. Danh sdich cdc dio bi Trung Quéc chiém dong tai quan dio Truwong Sa

STT Tén Toa do
1 |Pao Chiu Vién 08°51’45” N - 112°50’15” E
2 |Pao Chit Thap 9°32°45” N -112°53’ 15 E
3 |Pao Gac Ma 9°43°1”’N-114° 16’54 E
4 |Pao Ga Ven 10°12°24” N - 114° 13°25” E
5 |Pao Huy Go (Tu Nghia) 9°54°30” N -114°29°50” E
6 |Pdo Vanh Khan 09°54°00” N - 115°32°00” E
7 |Pao XuBi 10°55° 25" N-114°5 5" E

Trong nghién ctru nay, nhom tac gia
da phan tich két qua trén 7 diém dao nhan
tao déu cho két qua danh gia dam bao do
chinh xdc. Dudi day la mot sO thong ké
vé cac két qua nghlen ctru duoc tién hanh
trén ddo Chau Vién va dao Chitr Thap.

* Ddo Chau Vién
Pao Chau Vién (Tiéng Viét: Pao Chau
Vién, Tiéng Anh: Cuarteron Reef, Tiéng
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Trung: Huayang Jiao, Tiéng Philippines:
Calderon Reef, Tiéng Malaysia: Terumbu
Calderon) c6 toa do 1a 08° 51°45” N - 112°
50’ 15” E. D6 1a mot ran san hé thudc cum
Trudng Sa cta quan dao Truong Sa (Khanh
Hoa, Viét Nam) cing vdi da Pong, da Tay
va ran san ho chtra dao Truong Sa Bong hop
thanh cum d4 ngdm ma cic nha hang hai
qudc té goi 1a London ISLANDS (cum ran
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Luén Pén). Do Chau Vién a ddi tuong tranh
chap gilta Viét Nam, Dai Loan, Philippines
va Trung Quoc. Trung Qudc ki€m sodt dao
da nay tir nam 1988 dén nay. Béi da nguyén
ban ¢6 chi€u dai tinh theo tryc Dong - Tay
gan 6 km, dién tich dat 8 km”. Trir m¢t s6 hon
déa ndi 1én ¢ phia Bac véi do cao 1,2 -1,5m
so vOi mit bién, da phan dién tich dao Chau
Vién chim dudi nudc [5, 6].

Nghién ciru

Bing 2. Két qud ddnh gid dj chinh xdc do
dwoc tai khu vue dao Chau Vién

Anh Anh s lech
TT | Doan | Sentinel-2 | Google (m)

(m) (m)

1 1 117.2 116.5 0.7

2 2 229.8 2259 39

3 3 709.5 710.4 -0.9

4 4 329.6 332.6 -3

5 5 454.6 452.1 2.5

Chau Vién
81312014

' . | a
{
ﬁ 'f! 7 271212015
Hinh 2: Hinh dnh dio Chau Vién (Anh vé
tinh Google chup ngay 19/2/2019) b
Hinh 3: Hinh anh ddo Chdu Vién
0.2313
a 0.2239 0.2239
g
=
&,
1=]
=
0.0013
3/8/2014 3/8/2015 3/8/2016 3/8/2017 3/8/2018 3/8/2019
THOI GLAN

Hinh 4: Do thi thé hién téc dp mé réng ciia dio Chiu Vién

Trén Hinh 2 thé hién ndm doan théng
duoc tao ra nham danh gia do chinh xac
ctia nguodn dir liéu anh vé tinh Google (thu
nhan ngay 19/2/2019) so véi dir li¢u anh
Sentinel-2 (thu nhan ngay 28/11/2019).
Bang 2 1a két qua danh gid d chinh x4c cia
5 doan thang nay. Ching ta c6 thé thiy do
1éch (hay sai s6) tinh theo khoang cach cua
ngudn dit liéu anh Google so vdi dit liéu anh
Sentinel-2 1a nho hon d¢ phan giai khong
gian cua anh Sentinel-2. Nhu vay, viéc su

dung ngudn dir liéu anh vé tinh Google dé
déanh gid sy m& rong cua ddo nhan tao Chau
Vién c6 thé chéip nhan dugc. Béi vay, nhém
tac gia da thuc hién s6 héa ngudn dir liéu
anh v¢ tinh Google da thoi gian tai khu vuc
d4o nhan tao Chau Vién. Mot sb két qua dat
dugc cua quy trinh danh gid sy md rong
clia dao nhan tao Chau Vién da duoc thé
hién nhu trén Hinh 3 va Hinh 4. Hinh 3 thé
hién hinh dang cua dao Chau Vién tai hai
thoi diém trude khi mé rong (8/3/2014) va
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thoi diém hoan thién qua trinh m¢ rong dao
(27/2/2015) Hinh 4 13 d0 thi thé hién toc do
mé rong cua dao Chau Vién.

* Dio Chir Thap

Hinh 5: Hinh dnh dio Chit Thip (Anh vé

tinh Google chup ngay 29/11/2019)

So sanh d¢ chinh xac dao Chir Thap
(Tiéng Viét: dao Chir Thép, Tiéng Anh:
Fiery Cross Reef, Tiéng Trung: Yongshu
Jiao, Tiéng Philippines: Kagitingan Reef)

co toa do 9° 32> 45” N -

112° 53’ 15” E.

b6 1a mdt ran san ho thuoc cum Nam

Yet cua quan dao Truong Sa. Dao da nay
nim ¢ vi tri cach biét voi cac thue thé
khac ctia quan déo, nam vé phia Tdy nam
ctia bii san ho Tizard thudc cum Nam Y ét
va vé phia Péng bic cua cum Trudng Sa.
Pao Chir Thap 1a ddi twong tranh chép
gitra Viét Nam, Dai Loan, Trung Qudc va
Phlllppmeses Trung Québc kiém soat da

nay tir nam 1988 dén nay [2, 7].

a

~

o

d

| 3/5/2018 I

| 1/8/2016 |

Hinh 6: Hinh anh ddao Chir Thdp tai cdc

thoi diém mé rong

Bing 3. Két qud ddnh gid dp chinh xdc do dwoc tai khu vwe ddo Chir Thip

STT | Doan Anh Sentinel-2 (m) Anh Google (m) D¢ 1éch (m)

1 1 3001.6 2999.4 2.2

2 2 283.1 287.6 -4.5

3 3 701.6 699.4 2.2

4 4 363.8 361.2 2.6

5 5 784.5 783.4 1.1

3 2.78253
233213

2.5
g,
< 1.34184
ﬁ 1.5
=
A
= 1
a

0.5

0.01039
0
2 2 2 g E 2
- " - THOI GIAN - - -

Hinh 7: Do thi thé hién toc dp mé réng ciia dio Chiv Thip
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Hinh 5 thé hién nam doan thang duoc
tao ra nham danh gla do chinh xéc cua
nguon dit liéu anh vé tinh Google (thu nhin
ngay 17/3/2019) so v4i anh Sentinel-2 (thu
nhan ngay 24/9/2019) Bang 3 1a két qua
danh gia do chinh xac cta 5 doan thing
nay. Két qua trén Bang 3 cho thay do 1éch
(hay sai s0) tinh tir khoang cach cua dit liu
anh Google so vdi dit liéu anh Sentinel-2
la nhé hon d§ phan giéti khéng gian cua
anh Sentinel-2. Nhu vay, vigc st dung di
liéu anh Google dé danh gia sy mé rong
cua dao Chir Thap (theo khoang cach,
dién tich) c6 thé chap nhan dugc. Boi Vay,
nhom tac gla da thuc hién s6 hoa ngudn
dit liéu anh v€ tinh Google tai khu vyc dao
nhan tao Chir Thap. Mot sb két qua dat
dugc cua quy trinh danh gia sy mé rong
cua dao nhan tao Chit Thap da dugc the
hién nhu trén Hinh 6 va Hinh 7. Hinh 6 thé
hién hinh dang cua dao Chit Thap tai mot
50 thoi dlem mé rong quan trong. Hinh 7
13 d6 thi thé hién toc d6 mo rong cua dao
Chir Thap.

4. Két luan

Vi nguon di liu do phan giai cao
va da thoi glan dir liéu anh v¢ tinh Google
la mot nguon dir liéu dam bao do tin cay,
chinh xac va mang tinh thoi su, gitip cac
nha nghién ctru c6 thé dénh gia hién frang,
su thay d01 cac ddo nhan tao kho ti€p can
thudc quan dao Truong Sa, Viét Nam noi
rleng va cac khu vuc kho tlep can khac
noi chung Trong nghién ctru nay, nhom
tac gia da danh gia trén nhiéu dao, da khac
thudc quan dao Tru’ong Sa va Hoang Sa
cua Viét Nam, ket qua déu cho do chinh
xac dam bao. Két qua nghlen ciru nay
khong chi danh gia sy m¢ rong cua thuc
thé dao ma con danh gia dugc sy bién d01
cua cac lép 601 tuong trén timg thuc thé
dao. Cung cap cho cac nha nghlen clru cd
dugc dir ligu, sO li¢u tirc thoi vé sy thay
d6i cua cac thuc thé dao nham hd trg cho
cong tac bao vé€ chu quyén bién dao cia
Viét Nam dugc tot hon.

Nghién ciru
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