BAI BAO KHOA HQC

NGHIEN CUU UNG DUNG CONG NGHE VIEN THAM VA
GIS TRONG TiNH TOAN DIEN TiCH NGAP LUT LUU
VU'C SONG BA THUQC TINH GIA LAI BANG GIAI
POAN ANH LANDSAT

Phan S§j Pong!

Tém tit: Ngdy nay cong nghé vién tham va GIS ¢é kha nang dp dung trong nhiéu linh vue khéc
nhau. Ung dung trong nghién cieu tai nguyén nwée: Lap ban do phdn bo tai nguyén nde; Ban
dophdn bo mang ludi thuy van; Ban do cdc viing dat thap, ving triing bi ngdp lut.Ung dung trong
khi tuwong thuy van: DPanh gia dinh luvong lwong mwa, bdo va lii lut, han han; Panh gia, dw bao dong
chay, danh gid tai nguyén khi hdu, phdan viing khi hdu...Viéc xdy dwng ban do ngdp lut (BDNL) duwoc
xay dung tir ky thudt giai doan anh Landsat twong wng voi gia tri H (muc nwoc) tai tram Thuy van
An Khé khi ho thiyy dién An Khé thong béo trong 3h, 6h, 12h, hodc 24h va 48h t6i leu lwong xd tran
ho la mét gid tri Q(m3/s) nao dé ta tra vao dwong quan hé Q = f(H) ¢6 dwoc mye nwée lii tai tram
Thity van An Khé tir d6 c6 thé canh bdo trude dién tich nhitng xa, huyén thudc dia ban tinh Gia Lai
bi ngdp twong irng voi thoi gian 3h, 6h, 12h, hodc 24h va 48h téi. Xay dung dwge cong cu ho tro
canh bdo dong chay lii cho lwu viee séng Ba thudc tinh Gia Lai théng qua cdc ban do ngdp lut dwoc
xdy dung tir ky thudt giai dodn dnh Landsat véi cac trdn lii dién hinh nam 1991, 1992, 1996, 1999,
2001, 2007, 2009, 2011 va 2013 wng voi muc nuwoc tai tram Thuy van An Khé, tir do khi co mot tri
s6 H lii An Khé bdt ky ta c6 thé néi suy ra dién tich ngdp twong itng mét cdach nhanh chong va kip

thoi nhat.

Tir khoéa: Vién tham va GI, Dong chay I, ngdp lut lieu viee séng Ba.

Ban Bién tap nhan bai: 05/10/2018 Ngay phan bién xong: 20/11/2018 Ngay dang bai: 25/12/2018

1. Pit van dé

Bangladesh di xay dyng thanh cong hé thong
giam sat va canh bdo i lut trén co sé ung dung
mo hinh thuy van va thiuy luc MIKE-11 (cta Pan
Mach) duéi sy tro giup cia UNDP/WMO két
hop véi sir dung tu liéu vién thim GMS, NOAA-
12 va NOAA-14. Hé thong giam sat va canh bao
1 lut nay duoc ap dung cho ving lanh thd rong
82.000 km2, 195 nhénh, sir dung 30 tram giam
sat [1]. Trung Qudc di xay dung hé thong giam
sat va canh bao ngap lut trén co s¢ st dung tu
liéu vién tham FY-II, OLR, GPCP, ERS-II,
SSM/I [1]. An B¢ bat dau xay dung hé thong
giam sat va canh bao 1i lut tir nam 1959 cho khu
vuc song Hang. Hién nay, & An Do c¢6 145 trung

'Phong du bdo - Pai Khi twong Thuy van khu
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tam du bdo, 500 tram khi tuwong, 350 tram thuy
van phuc vu cho vung Iuu vuce rong 240.000km?,
st dung kha nang thong tin cta cac tu li¢u anh v¢
tinh IRS, TM Landsat-5, ERS, RADARSAT [1].
O Viét Nam, theo ddi va canh béo 1a, ngap lut la
mot hién tuong tu nhién trong vong tuan hoan
thuy van la 1 lut, ngép lut. Lt lut c6 mat lgi 1a
lam cho dit tré' nén tét hon bang cach dinh ky
thém vao cac chat dinh dudng va cac tram tich;
tuy nhién, né ciing gay ra nhiéu thiét hai vé ngudi
va cua cai. Nhitng nguyén nhan gay ra 1l lut co
thé ké dén 1a vo dap (tu nhién hoac nhan tao), su
tan chay ctia bang va tuyét, mua...Céc cong nghé
vién tham dugc str dung dé do dac, quan tric cac
dién ngap lut, tr 6 dua ra nhiing Gng cuu kip
thoi, co hiéu qua, cung cip co s cho viée tinh
toan cac thiét hai vé nguoi, co s& vat chét cua
vung bi anh huong. Tich hop dit liéu vién tham
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v6i GIS cho phép tinh toan va danh gia nhanh
muc nudc, thiét hai va cac vung c6 nguy co phai
d6i mat vai 1a, ngdp lut. Ngudi sir dung nhirng
loai dir liéu nay bao gdm cac co quan du bao lii
lut, cac cong ty khai thac cong trinh thuy, cac nha
bao vé tai nguyén thién nhién, cac co quan lap
qui hoach va tmg pho véi tinh trang khan cap.
Viéc xac dinh va lap ban dd ngap lut dong vai tro
hét strc quan trong.

2. Phuong phap nghién ctru va thu thap tai
liéu

2.1. Gidi thi¢u khu vuc nghién ciru

Séng Ba la con séng 16n nhat ving ven bién
mién trung véi dién tich luu vic 1a 13.508 km?.
Vi tri dia ly cta luu vuc ¢ vao khoang 12055’
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dén 14038’ vi do Bac va 108000’ dén 109055
kinh do Pong. Phia Béc giap voi luu vuc song
Tra Khuc; phia Nam giap véi luu vuc song Cai
Ninh Hoa va song Sé Ré Pok; phia Bong giap
véi luu vue song Kone, Ky L§; phia Tay giap voi
luu vuc song S€ San, S€ Ré Pék. Luu vuc song
Ba nam trong pham vi ranh giéi hanh chinh cta
20 huyén thi va 1 thanh phd thudc 3 tinh Tay
Nguyén: Kon Tum, Gia Lai, Paklak. Trong do6
c6 mot huyén thugc tinh Kon Tum la huyén Kon-
Plong, 10 huyén thi thudc tinh Gia Lai la: Kbang
thi x3 An Khé, Dakpo, KonchRo, PakDoa,
Mang Yang, Chu Sé, AyunPa, KrongPa, IaPa, 4
huyén thudc tinh Pak Lak la: Ea Hleo, Krong
HNang, Eakar, MadRak.

Bang 1. Phan tram dién tich cdc tinh thudc luu vuce song Ba

T Tinh Dién tich theo don vi Dién tich trong % dién tich so % dién tich so voi
hanh chinh ( km?) luu vue (km?) vdi toan luu vuc  dién tich cua tinh
Luu vuc song Ba 13.508 100
1 Kon Tum 9.614,5 4.0 0,03 0,04
2 Gia Lai 15.495,7 8652 64,05 55,83
3 bak Lak 13.125,7 2446 18,11 18,64

Soéng Ba bit ngudn tir dinh nai Ngoc R6 ¢o
do cao 1.549 m cua day Truong Son. Tur thuong
ngudn dén An Khé song chay theo huéng Tay
Bic - bong Nam, sau do chuyén huong g?m nhu
Bic - Nam cho dén Cheo Reo. Tir ddy song Ba
nhan thém nhanh IaYun va lai chay theo huéng
Tay Bic - Pong Nam cho t§i Cing Son, sau do
chay theo huéng Tay - Pong ra t6i bién. Tong
chiéu dai song chinh 1a 374 km. Tir ngudn dén
clra song c6 nhiéu song nhanh va subi nho dé
va0, bao gdm 36 phu luu cap I, 54 phy luu cap I,
va hang tram phy luu cap I11.

Séng Ba c6 5 song nhanh c6 dién tich luu vuc

16n hon 500 km?, bao gdbm séng IaPiHao (552
km?, nhdp luu vao bd phai), song Dic Po Ko
(762 km?), nhap luu vao bo trai), IaYun (2950
km?, nhép luu vao bo phai), Krong Hnang (1840
km?), nhap luu vao bo phai, song Hinh (1040
km2, nhép luu vao bo phai).

Séng Iayun 1a mot song nhanh 16n nhat cia
song Ba co6 dién tich luu vuc la 2.950 km? va
chiéu dai séng 1a 175 km. Song bat ngudn tir
ving nai cao tir 1500 dén 1700 m, chay theo
huéng Béc - Nam dén Chu Sé va sau d6 chuyén
huong Tay Bic - bong Nam dén Cheo Reo thi
nhdp vao bo phai song Ba.
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Hinh 1. Ban d6 mang luéi séng lwu viee séng Ba thuge tinh Gia Lai

Luong dong chay 3 thang mua 1 chiém tir 60-
65% tong lugng dong chay nam. Lugng nudc bién
d6i trong mua 1 cac nim kha 16n. Li 16n nhat
thuong xay ra vao nira cudi thang XI chiém 80,2%
sO 1an xuat hién. Thang c6 lugng dong chay 1on
nhét 1a thang XI véi luong dong chay trung binh
thang nhiéu nam c6 thé dat gin 24-26 % lugng
dong chay nam. Theo s liéu di quan tric duoc tir
niam 1977 dén 2015 thi luu luong 1 16n nhat do
duoc tai An Khé 1a 3.310 m3/s (15/X1/2013) va tai

Imtrtace Controts = | seinctnd Scenes )

Krong Hnang 1a 209 m3/s (9/ X/1983).

2.2 Co so dit liéu anh Landsat

Dir liéu anh Landsat khu vyc luu vuc song Ba
duogc luu trit tai Website: http://glovis.usgs.gov/.
Dit liéu anh Landsat thu thap bao gom Landsat 4-
5 (LTS), Landsat 7 (LE7), Landsat 8 (LC8) cho
song Ba bao gdm: Khu vurc thuong luu va trung
Iuu c6 Path = 124, Row = 50; khu vuc ha luu c6
Path = 124, Row = 51[1].

Choose Your Data Sats)

Hinh 2. Dir liéu anh Landsat luu song Ba
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2.3. Co s¢ phén logi nhitng diém dnh ngap
1ii véi nhitng doi twong ngdp nwoc

Déi tugng chu yéu can dugc phan loai trong
nghién ctru 1a nhitng diém anh lién quan dén
nuée vi vay 2 d6i tuong chinh can dugce phan
loai 14 nhitng diém anh ngdp nudc (séng, khu
vuc nuoi tré)ng thuy van, ruong laa, nudc chay
tran do 1t d6 vé va nhitng khu vurc bi ngap do 1i1)
va nhitng diém anh khong ngép (rimg, ddi nui,
dat tréng hay 16p phu thuc vat). Vi khoang gia
tri EVI<0,3 va DVEL < 0,05 hay EVI < 0,05 va
LSWI < 0 giup xac dinh duoc nhimg diém anh
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lién quan dén nudc théng qua cong cu Band
Threshold to ROI trong hop thoai ROI Tool cua
phan mém ENVI. Cuing v6i d6 nhing diém anh
khong ngép cling dugc phat hién thong qua gia
tri EVI > 0,3.

2.4. Phwong phdp vién tham

Vi dit li¢u anh Landsat thu thap dugc tir anh
Landsat 8 (LC8), dit liéu anh vién tham khu vuc
ha luu song Ba tir anh Landsat 8 c6 11 Band,
trong d6 cac théng sb va dang to hop Band nhur
trong bang sau:

Badng 2. Mét s6 dang té hop mau cia anh LC8

1T Dang t6 hop mau Band
1 Mau tu nhién 432
2 Mau do thi 764
3 Mau hong ngoai thyc vat 543
4 Phan tich dat nong nghiép 652
5  Anh sang khi quyén 765
6  Healthy Vegetation 562
7 Phan tich dat/muéc 564
8  Mau anh sang tring 753
9  Mau can hong ngoai 754
10 Mau thuc vt 654

Bdng 3. Mot sé thong sé ciia cac Band trong anh LC8

Landsat 7 Landsat 8

Band Buoc song (um) D6 phan Band Buoc song (um) D6 phan

giai (m) giai (m)
Band 1 Coastal 043 -045 30
Band 1 Blue 0.45-0.52 30 Band 2 Blue 0.45-0.51 30
Band 2 Green 0.52 -0.60 30 Band 3 Green 0.53-0.59 30
Band 3 Red 0.63 - 0.69 30 Band 4 Red 0.64 - 0.67 30
Band 4 NIR 0.77 -0.90 30 Band 5 NIR 0.85-0.88 30
Band 5 SWIR 1 1.55-1.75 30 Band 6 SWIR 1 1.57-1.65 30
Band 7 SWIR 2 2.09-2.35 30 Band 7 SWIR 2 2.11-2.29 30
Band 8 Pan 0.52-0.90 15 Band 8 Pan 0.50 - 0.68 15
Band 9 Cirrus 1.36 - 1.38 30
Band 10 TIRS 1 10.6 - 11.19 100
Band 6 TIR 10.40 - 12.50 30/60 Band 11 TIRS 2 115-1251 100

2.5. Phwong phap GIS c6 nudc: Reclassfy

Str dung phan mém ArcGIS véi cac tools co
san trong phan mém, bao gdm:

- T hop cac kénh mau (Bands) khac nhau:
Composite Bands

- Cit 1y ving nghién ctru tir anh vién tham:
Clip

- Téach 16p tir cac pixel cua anh: Classification

- T6 hop 16p xac dinh ving c6 nude va khong

- Xéc dinh vung ngép lut: Polygon

2.6. Phwong phdp vién tham

Giai dodn anh dugc xay dung dua trén thuat
toan co so 1a cac diéu kién vat Iy vé cac yéu to
hap thy cta dét, nudc va khong khi, dé phéan loai
cac tham sb chat lugng nudce trong anh [8]. Cac
tham s cam bién va phan loai anh sang quang
hoc, chuyén hoa ngudn ning luong birc xa s&
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dugc tu dong cap nhat thong qua cac giai tan thu
phat song dién tir. Tinh toan chuyén hoa ning
lugng buc xa dugc dua trén co s mo hinh phéin
tur hitu han [7]. Phan tich giai doan anh dugc dua
trén hé théng kiém soat chat luong tur t€p dir licu
anh ngudn dén tép dir liéu anh da xu 1y.

Nhitng ddc trung lién quan dén tai nguyén
nuée co thé thu thap duogc trén tu liéu anh vién
tham (thong thuong anh may bay s€ c6 do chinh
xéac pht hop véi ty 16 16n bao gdm: do dai song
sudi, do rong long song, do dbc luu vuc, hé sb
phan nhanh, hé s6 udn khic, d6 nham ciia mat
dém, toc do ciia dong chay... Cac dai luong nay
c6 mdi lién hé v6i nhau theo cong thire [6]:

2/3gli2
V=R S
n
A ()
R=—
P

Trong d6 A 1a dién tich mit cit ciia séng, sudi
(m?); P 1a chu vi bi 4m u6t (m); V 13 téc do dong
chay trung binh (m/s); S 1a d6 ddc thuy luc (mm
- 1); n 1a hé s6 d6 nham cia mat dém. Truong
hop thuc nghiém, tdc d6 V c6 thé tinh trén co s&

phan tich cac anh mau voi cac vat chuyén dong
¢6 trén anh (cac con thuyén - Theo Oros - 1952).

Mot trong nhitng thi nghiém dugc ap dung
trong xtr 1y s6 tu liéu anh Landsat 14 tinh toan h¢
sb phé [8] vdi cac band 5, 6, 7 dé tir d6 tinh dugc
dién tich ngép lut cho mot luu vyec.

2

Trong d6 Ni l1a h¢ s6 buic xa trén band th i;
X va'y la gia tri trén cac truc so dd mau, va X' =
X+AX,Y' =Y +AY; AX va AY 1a hé s hiéu
chinh do khi quyén ¢ timg ving trén so 6 mau.

3. Két qua va thao luin

3.1. Két qud phén tich lii, ngdp lut tiv anh
Landsat

Bién tap dit liéu nén bao gdbm hé thong mang
ludi song, tram khi tugng thuy van trén luu vuc,
ban d6 DEM do phan giai 30x30 m, thu duoc
ban d6 ngép lut luu vuc séng Ba thudc tinh Gia
Lai dugc gioi han nhu trong hinh 3.

e oul Glar !
®  Trarh khi teomg

pd Trams thiy vin

|
- Song sudi, hd chir, khu vire n:m'un e
gl L

| Ranh gidi hoyén

..........

..........

Hinh 3. Ban do ngdp lut séng Ba thudc tinh Gia Lai nam 2011 tir anh Landsat
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Bang 4. Thong ké dién tich ngdp lut theo ban do nguy co ngdp lut luu viee séng Ba thuéc tinh Gia
Lai qua cac nam lii dién hinh (1991, 1992, 1996, 1999, 2001, 2007, 2009, 2011 va 2013)

Dién tich
i o . . 7 DiénAtich tu nhién Ty 16
TT Maso Tén xa Tén huyén Tinh ngap theo N
(ha) huyén (%)
(ha)
1 24045  ThanhAn  TX.AnKhé Gialai 15.654  20006.78 0.1
2 23635 ToAn TX.AnKhé Gialai  3.662
3 23953  AnThanh bakPo GiaLai  151.57 5025321 15.6
4 23941 CuAn bakPo GiaLai  67.346
5 23798 DakPo bakPo GiaLai  86.973
6 23800 HaTam bakPo GiaLai  90.335
7 22087 PhuAn bakPo GialLai  0.728
8 23665 TonAn bakPo GialLai 372.414
9 23713 YaHai biakPo GialLai  32.658
10 23848  YangBac bakPo GiaLai 7021.815
11 23809  NghiaAn Kbang GiaLai 673.509 18409233 13.8
12 23806 DakHLo Kbang GialLai  49.526
13 23995 DakRoong Kbang GialLai 3225274
14 24042 Drong Kbang GiaLai  25.083
15 24067 KBang Kbang GiaLai 606.116
16 23833 KRong Kbang GiaLai 1319.659
17 23650  KrongPla Kbang GiaLai  3594.3
18 23824 KroonglLong Kbang GiaLai 7047.041
19 23668 LoKu Kbang GialLai 3356.543
20 24013 SoPai Kbang GialLai 3063.268
21 23653 SonLang Kbang GialLai 2443.859
22 23626 ToTung Kbang GiaLai 6.793
23 23830 Ayun MangYang Gialai 364.794 112718.22 149
24 24001 DahDjrang MangYang GialLai 3317.879
25 23674 DakJoTa MangYang GialLai 3240.344
26 23842 DaKTaley MangYang Gialai 6878.04
27 23836 DaKTroi MangYang Gialai 217.497
28 23821 DakYa MangYang GialLai 899.306
29 23803 DeAr MangYang Gialai  28.789
30 23965 HaRa MangYang GialLai 144.756
31 24022 KonChiang MangYang Gialai  49.083
32 23818  KonDong MangYang Gialai 1301.985
33 23794  KonThep MangYang Gialai  25.378
34 23656 LoPang MangYang Gialai 351.872
35 23638 K'Dang bak Poa  Gialai  11.547 98530.48 3.9
36 24004 Trang bak boa  Gialai 3363.364
37 23989 HaiYang bak Poa  GialLai 498.241
38 23992 AnTrung KonChro  GialLai 20.463  143970.56 11.5
39 24041 ChoLong KonChro  GialLai  21.607
40 23980 ChuKrey KonChro  GiaLai  17.562
41 23644 DakSong KonChro  GialLai 840.315
42 23799 DaKToPang  KonChro  Gialai 21.722
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77
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23812
23671
23647
24010
23998
23854
23827
23945
23905
23971
23986
23944
24037
23698
24043
23797
24048
23946
24046
24025
24112
23659
23686
24034
24061
24019
24058
24052
23956
23851
24060
24042
23950
24031
24073
24028
24007
23983
23947
23815
23968
24079
23839
24016
24055
24049

KongYang
KonChro
SRoh
YaMa
YangNam
YangTrung
ChuMo
ChuRang
IaBroai
TaKDam
IaMaRon
IaTrok
IaTul
KimTen
ProTe
AYun
BarMaih
BoNgoong
ChuDon
ChuPong
ChuSe
Dun
H'Brong
IaGlai
TaHro
laLe
IaPhang
IaTiem
AyunHa
ChroohPona
ChuAThai
laAke
IaHiao
IaPeng
IaSol
laYeng
PhuThien
laPiar
CheoReo
DoanKet
HoaBinh
TaSao
SrongBo
ChuRcam
TaRSai
IaBang

KonChro
KonChro
KonChro
KonChro
KonChro
KonChro
IaPa
IaPa
laPa
laPa
laPa
laPa
laPa
IaPa
IaPa
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Phu Thién
Pht Thién
Pht Thién
Pha Thién
Pht Thién
Phu Thién
Phu Thién
Pht Thién
Pht Thién
Pht Thién
TX.AyunPa
TX.AyunPa
TX.AyunPa
TX.AyunPa
TX.AyunPa
KrongPa
KrongPa
ChuProng

GiaLai
GiaLai
GiaLai
GiaLai
GiaLai
Gialai
Gialai
GialLai
GiaLai
Gialai
GiaLai
Gialai
Gial ai
Gial ai
Gialai
GiaLai
GiaLai
Gialai
GiaLai
Gialai
GiaLai
Gial ai
Gialai
GiaLai
GiaLai
GiaLai
GiaLai
GiaLai
GiaLai
Gialai
Gial ai
GiaLai
GiaLai
Gialai
GiaLai
GiaLai
Gial ai
GiaLai
GiaLai
GialLai
GiaLai
Gialai
GiaLai
GiaLai
GiaLai
Gialai

591.838
3299.443
2463.148

403.334

1285.83
7627.166

177.181

13.141
0.186
82.907
1333.681
3.293
29.474
10.866
454.462
47916
783.377
6.694

566.213

13242.81
88.082
24.507

6.574
102.439
364.86

12796.44

371.033
779.69

150.783
2271.836

352.181

21.71
1.197
442.059
0.123
5658.985

838.908
1707.592

115.207

920.067

360.771

368.907
9822.283

447.172

558.128
1177.491

86859.49

64103.51

50516.82

28717.72

162366.16

169391.26

24

45.5

22.7

40.3

0.62

0.7
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Hinh 4. Ban do nguy co ngdp lut khi cé lii luu viee séng Ba thudc tinh Gia Lai qua cdc nam lii
dién hinh (1991,1992,1996,1999,2001,2007,2009,2011 va 2013)

Dua vao cong cu hd tro canh bao sém dong
chay 10 luu vyc song Ba thudc tinh Gia Lai tur
anh Landsat nhu hinh trén, ta hoan toan c6 thé
xac dinh va canh bao dugc muc do nguy hai
cling nhu kha nang gay ngép lut do 1a gdy ra dbi
voi mot sd dia ban trén luu vuc song Ba thudc
tinh Gia Lai.

4. Két luan

Qua phan tich va giai doan anh v¢ tinh, cho
thdy chung ta c6 thé nghién ctru dién bién lii va
ngap lut theo hudng tiép can tir dit liéu anh vé

tinh. Ngay nay da c6 rat nhiéu anh vé tinh c6 do
phan giai khoang 30 m d3 c6 thé tai mién phi tir
nha cung cap. Chinh vi vy can tap trung dau tu
hon nita huéng nghién ctru ndy dé c6 dugc bo co
so dir liéu dién tich ngdp lut vé khong gian va
thoi gian, ddm bao co sd khoa hoc cho viéc danh
gia, phan tich tac dong cua dong chay I thugng
ngudn dén dién bién 1d, ngap lut trén luu vyec.
Két hop giita giai doan anh vé tinh va tai lidu do
dac thuy van, cho phép chung ta tinh toan duoc
dién tich ngép lut.
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THE APPLICATION OF STONE AND GIS TECHNOLOGY TO THE CALCULATION
OF SEDIMENTARY FLOODS IN BA RIVER AREA

Phan Sy Dong!
'Forecasting office - Central Highlands Meteorological and Hydrological Station

Abstract: Recently, remote sensing technology and GIS can be applied in many different fields.
Application in water resources research such as Mapping of water resources distribution; Map of
distribution of hydrological network, Map of lowlands, flooded areas. Application in meteorology
and hydrology: Quantitative assessment of rainfall, storms and floods, drought; Assessment, flow
forecast, climate resource assessment, climate zoning, etc. The construction of the flood map is based
on the Landsat image interpretation technique corresponding to the H value at the An Khe Hydro-
logical Station, at 3h, 6h, 12h, or 24h and 48h to the discharge of the lake is a value of Q (m3/s) QO
= f(H) flood level at An Khe hydrographic station can be warned that the area of communes and
districts of Gia Lai province is flooded corresponding to 3h, 6h, 12h, or 24h and 48h. A flood warn-
ing tool for the Ba basin of Gia Lai province was developed through flood maps constructed from
the Landsat image interpretation technique with typical floods in 1991, 1992, 1996, 1999, 2001,
2007, 2009, 2011 and 2013 corresponds to the water level at An Khe Hydrographic Station, so that
when there is an An Khe Flood H value, Fast and timely.

Keywords: Remote sensing and GIS, flood flow, flooding flood in the Ba basin.
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