Nghién ciu - Ung dung

NGHIEN CUU UNG DUNG VIEN THAM VA GIS THEO DOI
QUA TRINH PO THI HOA THANH PHO PHU LY
TINH HA NAM

NGUYEN VAN THAI®, TRAN XUAN TRUONG®
NGUYEN NHU HUNG®), LE THANH NGHI®
WS¢ Tai nguyén va Méi triong tinh Ha Nam
@Trwong Dai hoc Mé - Pja chdt
O Triong Pai hoc Ky thudt Lé Quy Pon

Bai bdo trinh bay nghién civu chiét tach cdc théng tin: Chi sé thuc vat chudn hoa - NDVI
(Normalized Difference Vegetation Index), Chi sé dé thi - NDBI (Normlized Difference Built-
up Index), Chi sé khac biét vé bé mat khong dong nhat - NHFD (Non-Homogenous Feature
Difference) tir anh vé tinh LandSat da thoi gian va GIS thanh Idp ban do phdn bé khéng gian
dé thi cdc thoi diém 2010, 2015 va 2020 thanh phé Phii Ly, tinh Ha Nam. Két qua nghién cizu
cho thdy tu liéu vién tham da thoi gian gop phan theo ddi va ddnh gid qud trinh mé réng khéng
gian dé thi kha chinh xac, phl hop véi thiee té va quy hogch phat trién viing cia thanh pho Pha
Ly. Cu thé 1a viéc mo réng khéng gian dé thi trong cdc nam 2010 - 2015 va phat trién ving 16
2015 - 2020. Téc dé dé thi héa trong vong 10 ndm qua cra thanh phé ciing ¢ mitc cao - khodng
40%.

Tir khéa: Anh vé tinh LandSat, Pé thi héa, GIS.

1. b3t van dé

Hién nay, nho su tién bo caa khoa hoc k§
thuat, cong ngh¢ thong tin va cac phuong phap
phéan tich khéng gian, viéc nghién cau qué
trinh d6 thi hoa ciing tré nén dé dang va co
nhiéu phuong phap tiép can cing xt ly phan
tich bai toan phat trién do thi. So voi cac
phuong phap khac, viéc vién tham va hé théng
tin dia ly cho phép giai quyét vin dé nghién

thay d6i vé mit khdng gian va thoi gian cua
cac ddi tugng thdng qua nghién cau hinh anh
va phan bé khdng gian. Thém vao dé, véi su
hd tro ciia hé thong thong tin dia ly GIS, kha
nang tich hop thdng tin mat do cao, cap nhat
thong tin mot cach dé dang, ciing nhu kha
nang phan tich khong gian, xtr ly cac dang dix
liéu dia ly. Trong mot sé cac nghién ctu, viéc
danh gia qua trinh d6 thi hod st dung phuong

ctru khong gian tam vi md trong mot khoang
thoi gian ngan, chi phi thip va mang tinh cap
nhat tac thoi. Tu liéu vién tham c6 kha ning
cung cap thong tin chinh xéc, kip thoi nhung

phap phan loai huéng ddi twong va phuong
phép phan tich héi qui da bién [1]; Panh gia
bién dong do thi thdng qua bé mit khéng
tham, phuong phap chong xép GIS [2]; Phan
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loai dya trén tinh toan cac chi s6 IBI, NDISI,
MNDISI [3-4];

Trong nghién ctu ndy st dung céc chi so:
chi sb thuc vat chuan héa - NDVI
(Normalized Difference Vegetation Index),
Chi s6 d6 thi - NDBI (Normlized Difference
Built-up Index), Chi sé khac biét vé bé mat
khong dong nhat - NHFD (Non-Homogenous
Feature Difference) tir anh vé tinh LandSat,
phuong phap phan loai Random Forest két
hop GIS dé theo ddi qua trinh d6 thi hoa thanh
phd Phu Ly, tinh Ha Nam giai doan 2010,
2015 va 2020.

2. Dir ligu va phwong phap nghién ciru

2.1. Khu verc nghién caru

Khu vuc nghién cau 1a thanh phé Phu Ly,
tinh Ha Nam. Thoi gian 2010, 2015 va 2020

Hinh 1: Ban do hanh chinh tinh Ha Nam (thanh
phél Phu Ly nam & trung tam (mau h&ng))
2.2. Dir ligu sir dung
Str dung anh vé tinh Landsat 5 TM va hai
anh Landsat 8 OLI. C4c anh duoc thu thap tai
website:  HTTP://  Earthexplorer.usgs.gov
chinh thirc caa NASA

Hinh 2: Anh Lansat (t6 hop mau gid) khu viec nghién citu cdce ndm 2010-2020

Bang 1: Thong tin dir liéu anh vé tinh

STT|  Ténanh Capdoxirly | japoaq | SOKEN Thei gian
anh e anh
1 | Landsat5TM 2 WGS-84 7 8/2010
2 | Landsat8OLI 2 WGS-84 11 8/2015
3 | Landsat8OLI 2 WGS-84 11 8/2020

Anh vé tinh duoc cat theo ranh gisi dia
gioi hanh chinh thanh phé Phu Ly, tinh Ha
Nam

2.3. Phwong phap nghién curu
2.3.1. Tinh toan cac chi sé
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a/ Chi s thuc vat chuan hoa - NDVI
(Normalized Difference Vegetation Index)
dugc sir dung dé danh gia 16p phu thuc vat
théng qua viéc tinh toan su khéc biét vé buic
xa gitra kénh can hong ngoai (birc xa ma thuc
vat lugng phan xa manh) va kénh anh sang do
(brc xa ma thuc vat hap thu) Chi s6 NDVI dao
dong trong khoang tir -1 dén +1, tuy nhién,
khong hé c6 ngudng khac biét rd rang giira
ting loai 16p pha bé mit. Vi dy, mac du ta biét
gia tri NDVI am (negative) thuong thé hién
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cho thay hé, va nguoc lai, néu nhu gia tri
NDVI tiép can véi +1, c6 nghia biéu thi cho
thuc vat xanh day 14. Nhung khi gia tri caa
NDVI gan gia tri 0, nghia 1a khong hé c6 thuc
vat, thi n6 cé thé biéu thi cho khu vuc d6 thi.
Chi s6 NDVI 1a mét chi sb théng dung trong
phan tich anh vién tham. Chi s6 NDVI duoc
tinh toan dya trén cong thace dudi day:

NDVI = Near IR—Red (1)

Near IR+Red

Hinh 3: Tink todn chi s6 NDVI cho céc anh 2010, 2015 va 2020

b/ Chi s6 do6 thi - NDBI (Normlized
Difference Built-up Index) hay Chi sé khéc
biét khu vuc c6 bé mit xay dung: 12 mot chi
s6 pho dung dé phan tich nhitng bé mat c6 céc
cong trinh xay dyung. Chi sb nay duoc thiét 1ap
dua trén su khac biét gitra hai kénh: hong
ngoai gan (Near Infrared) va hong ngoai ngan
(Shortwave Infrared), nhu cong thirc sau:

NDBI = SWIR—-Near IR (2)

SWIR+Near IR

el

Nhitng khu vuc c6 bé mat xay dung thi
phan xa s6ng hong ngoai ngan (SWIR) nhiéu
hon so vai nhitng khu vuc khac. Nguoc lai, ¢
nhirng khu vuc khdng cé hoac cé it cdng trinh
xay dung, thi ning lwong phan xa song hong
ngoai gan (Near IR) s& nhiéu hon. Vi thé, co
thé dé dang phan biét duoc bé miat xay dyng
Vi cac bé mat khac thong qua chi s6 NDBI.

Hinh 4: Tinh todn chi s6é NDBI cho cdc anh 2010, 2015 va 2020

¢/ Chi sb khac biét vé bé mat khong ddng
nhit — NHFD (Non-Homogenous Feature
Difference), duoc tinh toan dua trén kénh do

va kénh xanh lam trong vung anh sang nhin
thy theo cdng thuc:
Red—Blue

NFHD = Xed=Blue (3)

Red+Blue

TAP CHI KHOA HOC PO PAC VA BAN PO SO 56-6/2023



NHFD thuong it dugc ap dung do kénh
Blue thuong bi anh huéng boi diéu kién &p
suat khi quyén do 1a kénh c6 budc séng ngan
nhét trong ving anh séng nhin thay. Chi sé
NHFD cho biét mic d6 ddng nhat vé bé mit
dbi vai khu vue duoc tinh toan, dai gia tri ciing
nam tir -1 dén +1, trong d6 gia tri am thé hién
6 bé mit co tinh déng nhat cao (nhu khu vuc
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trong lGa, trong mau, tham thuc vat), gia tri
dwong thé hién cho khu vuc khdng cé tinh
ddng nhat (mai nha khac nhau, bé mat duong
nhua, hay bé téng, v.v). Thong qua dac tinh
ddng nhat vé bé mit, két hop véi phan tich tir
cac chi sb khac, NHFD ciing cho phép phan
biét bé mt do thi.
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Hinh 5: Tinh todn chi sé NHED cho cdc anh 2010, 2015 va 2020

2.3.2. Xay dung bo khoa giai dodn anh va
cay quyét dinh

Hinh 3, 4 va 5 1 anh sau khi tinh toan 1an
luot cac chi sb NDVI, NDBI, va NHFD, dai gia
tri ciia cac anh duoc thé hién qua cac hé mau khéac
nhau. O hinh 3, mau xanh l4 cay biéu thj cho khu
vuc ¢6 thyuc vat, va nguoc lai mau vang dén do
biéu thi cho khu vuc khdng c6 thuc vat, nhu 1a bé
mit xay dung va mat nudc, & mdi anh déu ¢ sy
bién thién vé gié tri ciia mai pixel, twong tu nhu
& hinh 4 va 5, céc gié tri duong déu biéu thi cho
khu vuc d thi va dat trdng. Qué trinh chiét tach
va phan biét cac mac gié tri dé chiét tach théng
tin d6 thi ton khé nhiéu thoi gian, dac biét 1a phai
lam trén ting anh do su sai khac vé thoi diém
chup anh.

O day, miu giai doan duoc xay dung dya
trén co s& anh gdc, va anh té hop caa céc chi

s6 (hinh 6) da tinh toan nham tan dung duoc
tinh t6i wu cua di liéu va cho phép xay dung
cay quyét dinh giai doan tu dong mau. Trong
pham vi nghién cuu, tap trung vao cai thién
qua trinh chiét tach thong tin d6 thi so V6i
thdng tin ciia cac bé mat khac (nudéc, thuc phua,
hay dat tréng). Céc thdng tin bé mat khac sé
duoc gop chung vao mot nhém dé viéc danh
gia do chinh xac dé dang hon.

Nhin trén anh t6 hop céc chi s6 nhu & hinh
6, khu vuc do thi hay bé mat céc cong trinh
xay dyung c6 mau lam dén tim, thuc pha c6
mau xanh 14, va bé mit nude 1a ddi tugng kho
phan biét nhat. Nho vao chi s6 NDVI va céc
chi thi khac (trén anh that), c6 thé phan biét
d6i trong nay. Bang 2 trinh bay mau giai doan
d6i véi anh nam 2010,

20 Index compeniie

Hinh 6: Ank t6 hop cdc kénh chi sé NDVI, NDBI, NHFD
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Badng 2: Madu gidi dodn cho anh 2010, ldy trén dnh thdt va dnh t6 hop chi s6

Loai bé mit Chi thi Chisd
- Hinh dang: dang chi# nhit, dang tuyén, dang NDEI
56 thi khéi; NHFD
1 : - Mau sic: mmmxamtrangtrcnanhthﬂ va
mauhcng lam trén 4nh t hop chi sé;
- Phan bé: tip trung holc réi rac
- Hinh dang: khéng c6 hinh dang ¢ dinh; NDVI
2 Thuze phit - Mau sc: d6 anh anh thit, va xanh 14 sang trén NHFD
anh to hop:
- Phén bé: tip trung
—]ﬂnhdaug:thﬂotqyén,ho:‘_{chjnhdangkhﬁngcé NDVI
dinh (mit hd - 10 dén 20 pixel); NHFD
. - Mau sic: xanh va lam trén anh that, tim héng
3 Matmide | poac tim than trén anh td hop
- Phin bé: séng chay doc 13nh thé, hé phin bé rai
rac trong khu dan cu (d6 thi) va thuy hé.
- Hinh dang: khéng c6 dinh; NHFD
P vas - Mau sic: xdm xanh trén inh that, héng trén nh NDEI
4 Bé mat khac t hop: _ NDVI
- Phiin bé: i ric quanh khu dén e
M hinh cay quyét dinh va thanh lap ban db
Anh hiéu chinh
|
v v
Miu giaidoan  fe—DDRYLNHFD Tinh chisé kénh
I Cac hién thy
v ¥ ¥
Mat nudc Thure phii Bé miat khac
\/ | NDEBI NHFD
v v
Pitkhac Bé matkhac Péthi
» Bandé GIS (e

Hinh 7: M6 hinh cdy quyét dinh phdn loai mdu va thanh Idp ban do khu do thi
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Phan mém duoc s dung chu yéu trong
nghién ctu nay 1a R Studio 3.4.1 véi mot sé
package gom: (1) raster: package raster c6 cac
chue ning tao lap, doc, thao téc, va viét dir liéu
raster. Package ciing thuc hién céc thao tac vé
tinh toan dai s6 raster, dic biét package raster
c6 thé 1am viéc voi bo dit liéu raster véi dung
luong 16n; (2) caret: package caret (viét tit cua
huidn luyén phan loai va hoi quy -
classification and regression training) chtra
cac chirc nang dé sap xép cho qua trinh dao
tao md hinh hdi quy phuc tap va cac véan dé

phan loai hop ly; va (3) randomForest: day la
thu vién phuc vu cho thuat toan phan loai va
hoi quy dit liéu ngau nhién Random Forest cua
Breiman L.(2001)[7], duoc Liaw va Wiener
sir dung dé phat trién thanh package RF vao
2015. Package Random Forest la phan chinh
dé viét cac code thuc hién qua trinh phan loai.
Ngoai ra nghién ctru di st dung phan mém
ArcGIS 10.1 & hd trg trong qua trinh bién tap
ban d6. Po chinh xac cua phan loai mdi thoi
ky dugc théng ké & bang 3 duéi day, vai s6
diém mau 1a 300 diém.

Bdng 3: D¢ chinh xdc sau phan loai cua anh 3 thoi ky

n D9 chinh x&c sau phan loai
Anh
Overall Kappa
Landsat 5 TM nam 2010 90% 0.85
Landsat 8 OLI nam 2015 87% 0.83
Landsat 8 OLI nam 2020 85% 0.8

3. Két qua va thao luan

Sau qué trinh phan loai bién tap ban d6 phan bd khong gian va dién tich do thi thanh ph
Phu Ly, tinh Ha Nam & 3 thoi ky: 2010, 2015 va 2020.

Bin 44 phin bd khing glan 46 th| ndm 2010
Thanh phé Pha Ly, tinh Hia Nam

Han 4b phin bb khing glan 46 th) nim 2015
T hanh phi Phis Ly, tinh Ha Nam
N L ] T ReSvE

Ban 46 phiin bé khing glan 46 th) ndm 2020
Ihanh ph Phi Ly, tinh Ha Nam

Hinh 8: Bdn do phdn bo khéng gian & dién tich dé thi thanh pho Phi Ly
Dién tich céc loai dat do thi va dat khac caa thanh phé Phu Ly, tinh Ha Nam & 3 thoi ky:
2010, 2015 va 2020 dugc tong hop va biéu thi & biéu d6 sau:
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Bifu d0 thay doi dién tich do thi (ha)
D6 thi ODat khic

2500 2343.87 2283 48
2000 1870.74
156582

1500 1092 69 1153 .08
1000

300

0
2010 2015 2020

Hinh 9: Biéu d6 thay doi dién tich dé thi thanh pho Phii Ly trong giai doan 2010-2020

Giai doan dau 2010-2015 danh dau toc do
gia ting do thi rat nhanh, qua trinh d6 thi hoa
dién ra cd toc d6 nhanh vai su phat trién khong
gian d6 thi vé phia Dong, va giai doan sau tir
2015-2020, tc do gia ting d6 thi giam dan va
gan nhu khong thay ddi do viéc mé rong da
hoan thanh va di vao xay dung vung 18i. Nhin
chung, sau 10 nam ké tir khi duoc nang cap va
cdng nhan thanh phé truc thudc tinh, Phu Ly
van dang trong budc chuyén minh véi cac du
an xay dung va mé rong do thi dua trén quy
dét tu nhién von c6. Tuy nhién, tbc d6 do thi
hoa trong 10 nam qua tro lai day kha cao,
khoang 40%. Ngoai ra do chién luoc quy
hoach cua tinh di sau vao nang cap co sé ha
tang & khu vuc I8i (trung tam thanh phd), ddng
thoi, dé dap ang viéc vira xay dung méi dé duy
tri tinh can bang vé dién tich d6 thi va cac canh
quan xung quanh, thanh phé ciing chu trong
phét trién & viing ngoai. Diéu nay hoan toan
phl hop vé&i xu hudng phét trién chung d6 thi
va dac diém diéu kién tu nhién va xa hoi cua
thanh phé.

5. Két luan

Véi vu diém vuot troi cong nghé vién
tham da duoc ung dung dé nghién cau tai
nguyén va moi trudng mot cach hiéu qua, dac
biét 12 sy bién dong lép pha bé mat. Viéec
nghién ctu dién bién mo rong dat do thi va
suy giam cua lop phua thuc vat tir qué khir cho
tai hién tai s€ 1a co s& quan trong trong viéc
quan ly va quy hoach moi treong cho cac khu
d6 thi. Két qua nghién ctu cho thay tu liéu
vién tham da thoi gian gop phan theo doi va
danh gid qua trinh m& rong khong gian do thi
kha chinh xac, pht hop véi thuc té va quy
hoach phét trién viing cua thanh phé Phu Ly.
Cu thé 1a viéc mo rong khong gian do thi trong
cac nam 2010 - 2015 va phat trién vung I8i
2015 - 2020. Téc d6 d6 thi hoa trong vong 10
nim qua ctia thanh phé ciing & mac cao —
khoang 40%. Tuy nhién, véi tu liéu anh vé
tinh Landsat TM va OLI c6 do phan giai cua
anh chi & muc trung binh khoang 30 m, diéu
nay it nhiéu anh huong dén d6 chinh xac xéac
dinh bién dong l6p phu do thi.Q
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Loi cam on

Bai bao 1a mot phan két qua nghién ciru
ctia Luan vin Thac si “Ung dung vién tham va
GIS xac dinh qua trinh d6 thi hda khu vuc
thanh phé Phu Ly, tinh Ha Nam giai doan
2010-2020”. Téc gia xin giri 10i cam on dén
S¢ Tai nguyén va Moi truong tinh Ha Nam,
Phong Tai nguyén va Mbi truong thanh phd
Phu Ly d tao diéu kién cho t6i thu thap sé liu
dé thuc hién luan van.
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Research applications of specification and GIS process assessment urbanisation of

Phu Ly City, Ha Nam province

Nguyen Van Thai, Ha Nam Department of Natural Resources and Environment

Tran Xuan Truong, Le Thanh Nghi, Hanoi University of Mining and Geology

Nguyen Nhu Hung, Le Quy Don University of Technology

This paper presents a study on extracting information: Normalised Difference Vegetation
Index - NDVI (Normalised Difference Vegetation Index), Urban Index - NDBI (Normalised
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Difference Built-up Index), Zero Surface Difference Index Homogeneous - NHFD (Non-
Homogenous Feature Difference) from multi-temporal Landsat satellite images and GIS
established a map of urban spatial distribution at the time of 2010, 2015 and 2020 in Phu Ly
city, Ha Nam province. Research results show that multi-time remote sensing data contribute
to monitoring and evaluating the process of urban spatial expansion quite accurately, in line
with the reality and regional development planning of Phu Ly City. Specifically, the expansion
of urban space from 2010 - 2015 and the development of the core zone from 2015 to 2020. The
city's urbanisation rate in the past 10 years is also high - about 40%.0O

Keywords: LandSat Images, Urban, GIS.

PANH GIA PQ CHINH XAC CUA MO HINH.....
(Tiép theo trang 8)

Summary

Evaluation of the Precision of the global GEBC02022 and TOPO-V25.1 depth models
in the East Sea

Nguyen Van Sang, Hanoi University of Mining and Geology.
Do Van Mong, Vietnam’s People Naval Hydrographic and Oceanographic Department.
Nguyen Thi Thanh Huong, The Viet Nam Institute of Surveying and Mapping.

This study aims to evaluate the precision of the GEBC02022 and TOPO-V25.1 depth
models in the East Sea. The above two models were compared with the shipborne depths to
calculate the deviation factors to evaluate the precision. The correlations between the shipborne
depths and the two models were also calculated. Evaluations of the precision according to the
depths were performed. The evaluation results show that: In the East Sea, the GEBC0O2022
depth model has a precision of £169.1 m, better than the TOPO-V25.1 model with a precision
of £172.4 m. The deviations between the two models with the shipborne depth obey the random
law. The correlations of these two models with the shipborne depths are quite good. The points
with large deviations are located in areas with complex seabed topography, many submerged
islands, steep slopes, and sudden changes in seabed topography. In areas where the topography
of the seabed is flat, the deviations are small. The precisions of the GEBC0O2022 and TOPO-
V25.1 models are good on the continental shelf, where the seabed topography is flat, and the
depth is from -10 m to -200 m. In the continental slope, where the slope is steep, the depth is
between -200 m and -2000 m, and the root mean square deviation increases, reaching a
maximum (x£230 m) in the depth range (-1000 m + -2000 m). The root mean square deviation
is reduced to £120 m for the deep depression of the East Sea.O

Keywords: The precision; The GEBC02022 model; The TOPO-V25.1 model; The East Sea.
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