Nghién citu - Ung dung

UNG DUNG THIET BI BAY KHONG NGUOI LAI (UAV) VA MO
HINH THUY LUC HEC-RAS MO PHONG 3D VUNG NGAP LUT.
NGHIEN CUU DPIEN HINH G XA AN HOA, HUYEN AN LAO
TINH BINH PINH

NGO ANH TU, NGUYEN TRONG POQI, NGUYEN HU'U XUAN, PO TAN NGHI
Trueong Dai hoc Quy Nhon

TOm tdit:

Bai bao gidi thidu mét sé két qua md phong 3D ving ngdp lut ¢ thén Long Khanh, x& An Hoa,
huyén An L&o, tinh Binh Pinh thudce lwu vuc sdng Lai Giang dya trén dir lidu dau vao cua thiét bj
bay khéng nguoi 1ai (UAV), md hinh HEC-RAS va kj thudt GIS. Bé thdng sé mé hinh dwoc hiéu
chinh va kiém d@inh véi s liéu huu heong V& Muec niedc thuee do trong trdn lii I6n thang 12 nam 2016.
Két qua md phong 3D viing ngap lut cho thay khu viec ngdp, mirc ngdp ciing nhie toc dé truyén I rat
chi tiét, true quan va chinh xdc. Pong thoi, bai bdo dwra ra mét sé khuyén nghi viéc sir dung cac mirc
d¢ chi tiét va pham vi khu viec md phong 3D ving ngdp lut ¢ dia ban nghién ciu.

Tur khoa: GIS 3D, UAV, HEC-RAS, Ngdp lut, Luu vuc song Lai Giang

1. D3t van dé

Ngay nay, viéc thanh Iap ban do hai chiéu
(2D) la cong cu nghién ciu phong doan dé dy
bao sy lan truyén cua 1 lut, hodc co ché i lut
lan rong trén mot khu vuc cu thé da dugc cac nha
khoa hoc nghién ctiu trén thé giGi va trong nuée
dua vao ung dung trién khai nhu [1], [2]. Vi su
phét trién vuot bac cua cong nghé thdng tin, dua
vao uu thé cua Hé thong thong tin dia ly (GIS)
s0 véi cdng nghé d6 hoa khac 1a kha ning cua
GIS trong gan két cac thong tin thudc tinh va
khong gian phuc vu phan tich, truy van va hién
thi theo y&u cau, hién nay GIS trén thé gisi da
quan 1y duoc ddi twong voi hé khdng gian ba
chiéu (3D) va huéng dén bdn chiéu (4D). GIS
3D tao ra cac san pham s sinh dong truc quan,
mo phong chinh xac dbi twong, chia sé théng tin
dé dang va nhanh chong [3], [4]. Vi nhiing wu
diém trén nén GIS 3D dugc sir dung rong réi trén
moi linh vuc trén thé gisi. Pac biét trong phong
chéng thién tai nhu mé phong 1it lut [1], [5]. GIS

3D viing ngap lut c6 thé md phong chinh xéc vé
mot s6 yéu tb cua i lut nhu thoi gian cling nhu
van toc truyén 1 va dién tich bé mat bi ngap hut.
Nén tang cua viéc xay dung 3D ving ngap lut co
ban tir dir liéu nén dia hinh, anh vé tinh hay thiét
bi bay chup UAV c6 d6 phan giai siéu cao nham
thé hién muc do chi tiét cua ving can md phong
ngap lut théng qua mo hinh thuy luc [6], [7].
Bai bao nhiam tng dung cdng nghé UAV bay
chup khu vuc thuong xuyén bi ngap lut & LVS
Lai Giang, cu thé & thon Long Khanh thudc dia
phan x& An Hoa, huyén An Lo két hop mé hinh
thity lyc nham md phong viing ngap lut dién hinh
vao thang 12 nam 2016. Trén co s& anh bay chup
c6 do phan giai siéu cao, dir liéu mo hinh ky thuat
s6 bé miat dat (DSM- Digital Surface Model), so
dd hinh khéi cac cong trinh duoc trich xuat tir
UAV (Unmanned Aerial Vehicle) va di liéu
ving ngap lut duoc mod phong tir phan mém thiry
lyc HEC-RAS nhim md phong 3D viing ngap
gitp chinh quyén dia phuong xac dinh nhanh céc
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khu vuc bi ngap lut, s6 ho dan bi anh huéng va
viing chiu anh huong 16n caa van téc truyén L.
2. Dir li¢u va phuong phap nghién ciru
2.1. D ligu
- Dt liéu khi twong - thuy van va hai van: Dir
liéu Iuu Iuwgng dong chay thu thap ¢ tram quan

trac phuc vy kiém ching cho mé hinh HEC-RAS
dong vai tro rit quan trong. Sé liéu luu luong
dong chay ciing duoc thu thap tai tram thay van
An Hoa (tram cap 1) thuoc nhanh séng An Hoa,
LVS Lai Giang. S6 liéu hai van nhiam cung cap
diéu kién bién trong md hinh thuy lec duoc thu
thap tai tram hai van Quy Nhon (xem bang 1).

Bang 1. CAc tram quan trdc khi turong thiy van trén luu viec sdng Lai Giang

e Thugc LVS Lai
Tramdo | Vidp Kinhdd | Caodd(m)| Yéutédo dac uec A
Giang (X)
Mua, myc nudc va
AnHoa |14°34'40" | 108°54'32" 20 Iuu Tuong dong X
chay
BapLal 1 jorp517 | 108°59'34" Muc nudc X
Giang

Quy Nhon | 13°46'3" | 109°1572" Hai van o)

(Nguon: Pai Khi tiwong thiiy van tinh Binh Dinh, nam 2021)

- M6 hinh s6 d6 cao (DEM - Digital
Elevation Model): dong vai trd rat quan trong
trong viéc xac dinh ranh giéi luu vuc song.
Nghién ctu st dung DEM cua ASF (Alaska
Satellite Facility) cung cap mién phi tir nam 2011
voi do phan giai 12,5m va duoc tai mién phi tai
dia chi: https://search.asf.alaska.edu/#/.

- Sb lieu mit cit ngang: Bai bao da thu thap
s6 lieu 22 mat cit ngang tir du an "Nghién citu,
danh gid hién trang qudn Iy thodt lii mét sé sbng
khéng cé dé khu viec mién Trung, trén co sé do
dé xudt co ché quan Iy li cdc séng khong c6 dé”
thuoc Dy an Quan ly Thién tai (VN/Haz-WB5)
cung cap nam 2019.

- Dir liéu ranh gi6i hanh chinh: Puoc trich
Xuit tir ban do hién trang sir dung dt tinh Binh
Dinh nam 2019 theo cac ranh gigi xa, huyén va
tinh véi ty 18 ban @6 1:100.000. Dix li¢u nay dugc
thu thap ¢ So Tai nguyén va Moi truong tinh
Binh Pinh cung cap.

- Dir liéu dan sé: Str dung s liéu thdng ké
dan sé nam 2019 theo cac don vi hanh chinh
duoc thu thap tir Cuc Thong ké tinh Binh Dinh
cung cap nam 2020.

- S6 liéu tric dia hang 111 cho khu vuc do v&:
Toa d6 cac diém do theo hé toa do Quéc gia VN-

2000 véi kinh tuyén truc 108°5°, mii chiéu 3° do
S¢ Tai nguyén va Moi truong Binh Binh cung
cap.

2.2. Phwong phap nghién curu

2.1. Phwong phdp dan chuyén toa dé va cao
do

Trong nghién ctru nay, st dung phuong phap
GNSS (Global Navigation Satellite System) do
dong st dung mot may thu lam tram cb dinh
(Tram Base) va mot may thu di dong (Rover) két
nbi v6i tram Base bang song radio (théng qua
thiét bi Radio link). Ky thut nay bao gom do
dong thoi gian thuce (xtr 1y, gidi toan ngay tai thoi
gian do) va do dong xir 1y sau (trat s lidu do vao
may sau d6 ding phdn mém binh sai). Véi tinh
chat va dic thu cua cong trinh nghién ctu, cac
diém can xay dung 1a diém kiém chtng va dan
truyén diém khéng ché trong bay chup UAV va
vi tri cac vét 1ii can diéu tra.

2.2. Phuong phap vng dung UAV bay chup

St dung phuong phap tmg dung thiét bi
UAV nham thu nhén anh tir trén cao phuc vu xay
dung dir licu DSM tai mot khu vuc ¢6 dién tich
nhd.
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3 T Y5 ° s | I;I;l.a,iGiauy
Hinh 2 - a, b, ¢ d, e va f. Minh hoa phuwong
phap bay chup tai thon Long Hoi, xa An Hoa,
huyén An Ldo thuoc LVS Lai Giang
Hinh 2a hién thi x4c dinh toa d6 tric dia hang
III (x4c dinh vi tri dat tram base) nham phuc vu
dan truyén toa do va cao do cho thiét bi bay chup
UAV. Hinh 2b xé4c dinh cac mbc danh dau ¢ thuc
dia nham phuc vy kiém dinh két qua bay chup
ngoai thuc dia. Hinh 2¢ minh hoa thiét bi UAV
Phantom 4 pro. Hinh 2d thé hién thiét ké tuyén
bay chup dua trén co s¢ ranh gigi khu bay, do
phan gidi mat dét cua anh, do phu doc va do phu
ngang cua anh dugc xac dinh 1an luot 1a 80% va
70%, hudéng bay 1a Pong Béic - Tay Nam theo
hudng gi6 thinh hanh vao thoi diém bay chup tai
khu vyc nghién ciru. Hinh 2e 1a két qua thu nhan
anh bay chup UAV va dugc xir Iy trén phan mém
chuyén dung Agisoft Metashape 1.7.2. Hinh 2f,
minh hoa mé hinh s6 bé mat (DSM) c¢6 do phan
giai khong gian 0,5m duoc trich xuat tir phan
mém Agisoft Metashape.
2.3. Phuwong phap mo hinh thuy luc
St dung HEC-RAS trong mo6 phong thuy
I, 14 mo hinh dién toan dong chay mét chiéu,
blin cat, chat lugng nuéc ciing do Trung tam K¥
Thuat Thuy Van - Quan doi My phat trién. M
hinh mo6 phong chi tiét mang ludi kénh song,
10ng song, bii song, cac 6 rudng; cac két cau thiy
lyc trén séng nhu dap tran, cong, cau... c6 kha
nang ty dong hoa cao trong viéc nhap sd lidu va
ndi suy mit cit ngang. M6 hinh nay c6 nhiéu uu
diém nhu hoan toan mién phi, dé str dung va luén
duoc dung dé tinh toan thuy luc trén séng dudi
dang 1 chiéu va 2 chiéu giup ting do chinh xac
va thoi gian mo phéng. Hé phuong trinh co ban

ctia md hinh HEC-RAS chii yéu gom 2 phuong
trinh lién tuc cua SaintVenant (xem cong thuc
(1)) dé giai quyét bai toan mod phong ving 1
chiéu va phuong trinh dong luong cua Navier-
Stokes (xem cong thirc (2)) dé giai quyét bai toan
mod phong ving 2 chiéu.

- Phuong trinh lién tuc:

g =0 (1)

trong do: x 1a khoang cach doc theo song; t
la thoi gian; Q 1a luu lugng; M 1a dién tich mat
cat ngang; L 1a luong trit; qi 1a luu luong chay
vao tir bén, trén mot don vi chiéu dai [9].

- Phuong trinh dong luong:

Tt ST G AP =0 @

trong d6: g 1a gia toc trong truong; P 1a do
déc thuy luc; V 1a van tc.

Trong HEC-RAS c6 hai loai mé phéng dong
chay: Dong chay 6n dinh (Steady flow) 1a dong
chay c6 luu lugng cb dinh theo thoi gian. Dong
chay khong 6n dinh (Unsteady flow): 1a dong
chay chiu dnh huéng boi thay tridu theo thoi
gian. Vung nghién cuu 1a vung c¢6 dong chay
khong on dinh theo thoi gian va chiu sy anh
hudng cla tridu tai ving cira bién An Dil.

2.4. Phuwong phap mo phong 3D

Khi md phong khong gian 3D thé gidi thuc
ctia dit lidu s c6 cac cip do nhu cip do 1 twong
tmg 3D ¢ dang gob ghé ctia bé mat dia hinh (L1);
cap do 2 twong tng 3D dang hinh khdi don gian
két hop cap do 2 (L2); cap d6 3 tuong tmg 3D
dang hinh khéi cip d6 2 phu thém cac 16p mau
va gian thém cac ddi twong khac (L3); cap do 4
trong Ung 3D miéu ta do chi tiét cia cac ddi
tugng nhu doi thuc (L4); cAp d6 5 (L5) thé hién
su chi tiét thém yéu t6 bén trong cta hinh khéi
3D (xem hinh 3). Khi thiét ké mé hinh 3D mé
phong thé gidi thuc, tily theo tinh chat myc dich
dé xay dung dugc mot mo hinh khdi 3D gidng
thé giéi thuc [3].
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Hinh 3. Minh hoa cdc cdp dé mé phong
trong 3D [3]
Vi su hd tro cua cong nghé¢ UAV, cac cép
d% 3D dan dugc mod phdong nhanh hon va sat véi
doi thuc. Trong nghién ctru nay, cap do L1 va L2
cua cac loai cép do 3D dugc bai bao sir dung

nham mé phong ving ngép lut.

2.5. Phuong phdp kiém chirng

Kiém chung danh gia két qua mo hinh thiy
luc thong qua két qua mo phong luu lugng dong
chay so vdi cac tram do quan tric thong qua cac
hé sb tuong quan co gia tri rit quan trong [9].
Nhiing chi s théng ké duogc sir dung dién hinh
nhu R, sai s6 NSE (Nash-Sutcliffe simulation
efficiency), PFC (Peak flow criterion) va PBIAS
(Percentage bias).

Bdng 2. Céc ham s6 danh gid d¢ chinh xdc [8]

Chi s6 théng ké | Pon vi Ham sb Phamvi | i ut:ll toi
™ (Roi — Rm)?
NSE - NSE=1- 2‘;1( 2 _m")z o0+ 1 1
2i=1(Roi — Ro)
n (Ry:i—R.. ;
PBIAS % PBIAS = Z“l(n"" mi) ¥ 1000 “0 + 0 0
i=1 Ro,i
np 2 2y0.25
W R R )2 xR,
PFC - PFC = (Zz=1( 0,i _ m,L) *0 50,1 ) o~ oo 0
=1 (Ro,i))*
R = Yi1(Roi — Ro) (Rpmi — Rim)
R % - = 1+1 1
\/Zln=1(R0,i - RO)Z Z?:l(Rm,i - Rm)z

Ghi chii: n s6 heong quan sat; Rojluu lwong quan trdc, Rmi leu lwong mé phong, va R, heu lwong trung binh ciia Ro;

R luut lz/zng trung binh ciia Rnp,..

3. Két qua nghién ciru va thao luan

3.1. Gigi thi¢u khu vec nghién ciru

Nghién ciu tién hanh thir nghiém mé phong
3D ngap lut tai thén Long Khanh thuéc xa An
Hoa, huyén An L&o thuoc LVS Lai Giang, thon
c6 dién tich khoang 236,6 ha. Thén Long Khanh
c6 dang dia hinh thung liing véi khéng gian hep,
hai bén vuc ndi tao thanh hinh phéu hing mua
va tu nudc tir nhanh soéng An Lio d6 vé theo
huéng Bac-Nam (xem hinh 4). Do d6, hang nim
khu vuc nay ludn chiu anh huéng nang né cua
C4c tran 1d gdy ra ngdp ung, binh quan ¢ 2 dén
3 tran i trén ndm xuét hién tai thdn Long Khanh.
Dic biét, tir thang 11 dén thang 12 nim 2016 da
xudt hién 05 tran 14, trong d6 tran 1ii ngay 15-16
thang 12 nam 2016 dugc xem tran 1a lich sir voi
tan suat 1 5%.

Hinh 4. V; tri khu vic bay chup UAV va mo
phong 3D ngap lut

3.2. Thiét Igp di ligu ddu vao cho HEC-
RAS

Déi vai hé thong thay luc HEC-RAS 4p
dung tai ving nghién ctu, cac dir liéu can thiét
dé thuc hién céc tinh toan mé hinh thay lec c6
thé duoc chia thanh: sé liéu hinh hoc, diéu kién
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bién va diéu kién ban dau, sb liéu vé luu luong
dong chay va muc nuéc: Sé lidu hinh hoc nhu
dia hinh va mang ludi séng dong vai tro rat quan
trong nham sir dung dé dua vao mo phong. Pia
hinh dugc xay dung dua trén dir liéu DEM (12,5
m) két hop mit cit ngang long sdng (22 mit cat);
dir liéu DSM (0,5 m) va anh bay chup tir thiét bi
UAYV bay chuyp 913 anh kich thuéc anh 5472 x
3648 pixcel, do phan giai anh 50cm x 50cm chup
ngay 07 thang 05 nam 2021; dir ligu mang ludi
song dugc phan tich tir cong cu Hydrologic tool
trén ArcGIS nham xac dinh duoc séng chinh va
cac nhéanh sdng cua LVS Lai Giang; Diéu kién
bién bao gom bién trén 1a luu lwong dong chay
(Q-m?3/s) thu thap & tram An Hoa (Pai Khi tugng
thiy van Binh Dinh cung cip) va bién dudi la
muc nudc bién tridu 1én duoc Iy tir tram do hai
van Quy Nhon cing ngay (muc thay triéu ngay
16 thang 12 nam 2016 dao dong (mix-max) tir
0,7 m dén 2,3 m); Sé liéu vé thay van duoc sir
dung gém luu lwong dong chay da dugc mo
phong-kiém dinh tir md hinh HEC-HMS két hop
s6 lieu muc nude thye do & tram An Hoa va Bong
Son.

Céc dit liéu trén duoc chuan héa dua vao mo
hinh HEC-RAS nhu hinh sau:

. :

Hinh 5. Minh hoa dit liéu dau vao trén
HEC-RAS mo phong lii lut o LVS Lai Giang
3.2. Két qua md phéng thiiy luc tgi tram An
Hoa
Két qua mo phong thuy luc & tram do An
Hoa thudc LVS Lai Giang thang 12 nam 2016
nhu hinh sau:

Hinh 6. D6 thi so sanh gid tri Q (m°ls) md
phong va thuc do tai An Hoa

Duya vao hinh 6 ¢6 thé thiy duoc gia tri md
phong tai tram thuy van An Hoa so vai gid tri
thuc do gan sat nhau. Dién bién dong chay thang
12 nam 2016 tai tram An Hoa dat dinh cao nhat
vao ngay 16 vai gia tri 1a 1.143,9 m®/s so véi thuc
do 12 1.130,0 m%/s. Chan Iii 1én tai tram thiiy vin
An Hoa dugc tinh theo Iuu luong nuéc bit dau
1én ngay 15 dat 450 m®/s theo mé phong va 400
m?3/s theo quan tric; va dinh li dat ngay 16 (md
phong 1.140 m%/s, quan tric 1130 m%s) va chan
1é rat xubng (md phong dat 200 m®/s va quan tric
300 m%/s) sang ngay 17 thang 12 nim 2016. Bién
d6 muc nudc la 1én: la gia tri chénh léch gitra
muc nuéc cao nhat va thap nhat trong dot 1i
thang 12 nam 2016 (xem hinh 7).

"
Q(mY¥s)

Luuligng mé phong

Hinh 7. Bién do twong quan giita myc nuoc

lii Ién (quan trdc-H) tai tram An Hoa so véi lieu
lwong mo phong (Q)

Qua hinh 7 cho thy bién do 1i bit dau lén
lic muc nude dat trén 21,5m (so mac thay
chuan) va dinh 1i dat 23,05m (so mac thuy
chuan).

3.3. Hiéu chinh va kiém nghigm mé hinh
thay luc

Két qua so sanh mic d6 tuong quan R? rat
t6t va dat 0,89 (xem hinh 8). Gi4 tri NS dat rat
cao (0,90), chi sb PBIAS gan vé mirc 0,0 va chi
s6 PFC dat 3,73 (xem bang 3).
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Hinh 8. So sanh twong quan giita luu luong mo
phong so voi thuc do tai An Hoa
Bdng 3. Thong ké gid tri kiém dinh mé hinh

Chi sé thong | Gia tri dat Gid trj tham
ké dwoc chiéu toi vu
NS 0,90 1,0
PBIAS 0,05 0,0
PFC 3,73 0,0
R? 0,89 1,0

Véi két qua kiém dinh tai tram thuy vin An
Hoa, cho phép nghién ciru tiép tuc mod phong tai
vi tri thén Long Khanh, x8 An Hoa, huyén An
L&o thuoc LVS Lai Giang.

3.4. Két qud xay deng vang ngdp lut 3D ¢
thén Long Khanh

- Két qua md phéng viing ngdp 3D cdp dé
L1: Trén co s dit liéu DSM tir két qua bay chup
UAV, luu lugng dong chay (dinh 1) ngay
16/12/2016. Nghién ctru da thyc hién mo phong
1d Iyt trén phan mém HEC-RAS tai thdn Long
Khanh, x3 An Hoa duéi dang 3D ¢ cap do L1 va

Hinh 9. a) truede khi mé phong ngdp lut. b) sau
khi moé phong ngdp lut ngay 16/12/2016
Qua hinh 9 cho thdy dwoc mirc d6 chi tiét

ngap lut da xay ra ¢ thon Long Khanh trong
thang 12 ndm 2016. Qua thong ké trén phan mém
ArcGIS cho thdy cé khoang 168,4 ha dién tich
(chiém 71%) bi ngap v&i mac ngap tir 0,5 m dén
hon 2,0 m. Khu vuc thén Long Khanh c6 tong sb
luong nha & va céng trinh xay dung khac khoang
1.013. Bai bao da xac dinh ranh gigi cac cong
trinh nha (nha ¢, nha van hoa, truong hoc, tru s&
thon,...) tai thén Long Khanh thdng qua ban db
dia chinh nam 2019 va s6 hoa tryc tiép trén nén
anh bay chup cua UAV cho két qua nhu hinh sau:

Hinh 10. Thon Long Khanh trudc khi ngap lut
(a) va sau khi ngdp lut 16/12/2016 (b)

Qua hinh 10b cho thay, c6 khoang 79%
(793/1013) ngdi nha ¢ thon Long Khéanh nam
trong vung bi ngap lut. Trong do6 ¢ 61,7% trong
tong sé 793 nha bi ngap & mac 0,5 m, tiép dén 1
267 nha (33,7%) nha bi ngap ¢ muac 0,5-1,0 m.
Tuy nhién, sé nha bi ngap trén 2,0 m khong c6
nha nao bi ngap (xem bang 4). Piéu nay ciing
khép véi s6 liéu khao sat thuc té tai thén Long
Khanh khéng c6 céng trinh nao bi ngép trén 2,0
m, tuy nhién ¢ phia ngoai hién nha va vuon cua
cac ngdi nha co thé bi ngap trén 2,0 m.

Bdng 4. Thong ké s6 nha bi ngdp trong dot lii ngay 16/12/2016 tai thén Long Khdnh

T S6 lwong nha S6 lwgng ngdi nha bi ngap theo cac mirc
bi ngap lut <05m | 05-10m | 1,0-1,5m | 15-20m | >20m
793/1.013 489,0 267,0 33,0 4,0 0,0
Ty lé 61,7% 33,7% 4,2% 0,5% 0,0%
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- Két qua méd phang ving ngdp 3D cdp do
L2: Nghién ctru di tién hanh mé phong hinh khéi
cac cong trinh nha két hop dix liéu DSM tir san
pham bay chup UAV va lép thdng tin ngap lut,
van téc dong chay 1a trén phan mém ArcGIS
nhim mé phong 3D ving ngap lut dudi dang
muc d6 chi tiét L2 ¢ thén Long Khanh nhu hinh
sau:

Hinh 11. Vin toc truyén li (a); minh hoa cdc

cong trinh bi ngdp két hop van toc truyén lii (b)

Hinh 11a cho thay van tdc dat cuc dai 1,7
m/s & phia Tay-Bac ciia thon Long Khanh noi c6
séng An L&o chay qua. Van téc & trong khu dan
cu khoang 0,02 dén 0,5 m/s. Ca biét c6 mot sb
noi trong khu dan cu ¢6 van toc dong chay 1ii 1én
dén 1,1 — 1,3 m/s (hinh 11b).

4. Két luan

Viéc két hop cong cu bay UAV, phan mém
tinh todn thuy lyc HEC-RAS va k¥ thuat GIS
trong nghién ctru nay da giup giai quyét mot cach
tron ven bai toAn mé phong vang ngap lut ndi
riéng, hay bai toan mdé phong 3D vung 1 trong
xéc dinh pham vi, tc d6 dong chay va mac ngap
lut nGi chung. Nghién ctru nay da st dung hai
muc do chi tiét trong md phong 3D véi kich ban
ngap lut lich sir nam 2016 tai vung nghién ctu.
Mtc d6 chi tiét caa md phong 3D ving ngap lut
& cap do L1 to ra cho két qua tot & pham vi dién
tich rong lon, muc d6 khai quét hda cao va ngugc
lai, cAp @6 tir L2 tro 18n chi sir dung tét mé phong
& pham vi c6 dién tich hep. Trong tuong lai, cac
cip do L3, L4 va L5 s& duoc nghién ctu phat
trién nham mé ta chi tiét vang ngap lut vé gan
Vé6i thé gii thuc.Q
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Summary

Application of an unmanned aerial vehicle (UAV) and hydraulic model (HEC-RAS) to
simulate flooding in 3D. Case study in An Hoa village of An Lao district of Binhdinh province

Ngo Anh Tu, Nguyen Trong Doi, Nguyen Huu Xuan, Do Tan Nghi
Quy Nhon University

This paper introduces the results of 3D flooding in Long Khanh village, An Hoa commune, An
Lao district, Binh Dinh province in Lai Giang river basin based on Unmanned Aerial Vehicle (UAV)
technology and hydraulic modeling of HEC-RAS, and GIS technology. The boundary data of the
hydraulic model is calibrated and verified with actual flow and water level data measured at An Hoa
station corresponding to the historical flood in December 2016. The 3D simulation results of the
flooded area have shown in great detail the flooded area, flood level, as well as velocity. In addition,
the paper has proposed to use the level of detail and the extent of the area needing 3D simulation of
the flooded area in the study area.O
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(Tiép theo trang 7)
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Summary

Assessment of the global digital model based on Vietnam digital elevation model
Luong Thanh Thach, Hanoi University of Natural Resources and Environment

Phgm xuan Hoan, Defence mapping agency of VietNam

Global digital elevation model play an important role in solving large-scale scientific and
engineering problems. However, according to a number of published works in Vietnam [1], [3] and
around the world [6], [8], [10], [11], the global elevation digital model in general has little accuracy
and contains systematic error. In order to meet the demand of using the global elevation digital model
in specialized tasks, this journal presents a method to assess the global elevation digital model
SRTM1 based on the DEM digital elevation model scale 1/25.000 developed by the Defence
mapping agency of VietNam. Results of the accuracy assessment show that the mean square error of
deviation between these two digital elevation models is at 3,225m and completely meets the
requirements for use in Geodetic and Mapping work.Q
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