Nghién curu

NGHIEN CUU UOC TINH HAM LUONG BUN CAT KHU VUC
HA LUU SONG BA BANG GIAI POAN ANH LANDSAT

Nguyén Ba Diing'; Pinh Xuin Truong?
"Truong Pai hoc Tai nguyén va Mai truong Ha Noi
?Hoc vién cao hoc, Truong Pai hoc Thuy Loi

Tém tit

Cong nghé vién tham va GIS dang dwoc ung dung rong rdi hé tro cho cdc nha
khoa hoc trong nghién cieu, diéu tra, danh gid tai nguyén moi truong nham cé dwge
thong tin nhanh chong va dong bé trén dién rong. Dit lieu vien tham khi xu [y trong
16 hop véi hé thong théng tin dia Iy sé la nguon dir liéu khdch quan mang tinh ké
thira va cdp nhdt lién tuc, thuc su tro thanh nhitng dir liéu dang tin cdy cho cdc nha
quan 1y, chuyén mén tham khao ra quyét dinh trén nhiéu linh viee khdc nhau.

Viéc khai thdc théng tin tir anh vé tinh dd cé rat nhiéu céng cu, phan mém,
thudt toan, phuc vu cho viéc phan tich, giai doan anh, thu thdp dir liéu. Nhitng
théng tin tiv anh vé tinh lién quan dén tai nguyén nwdce nhw la tham thuwe vdt, dién
bién lii lut trén dién réng, dir bdo mwa, phdn bé déan cu, chdy rimg, dién bién sat 6,
boi ling, ... va ddc biét la thong tin vé chat hegng nude, dién bién phit sa. Bai bdo
trinh bay két qua nghién ciru bude dau tir viée giai dodn anh LANDSAT dé xdc dinh
ham lvong bun cat khu vuc ha luu song Ba.

Tw khoéa: Vién tham va GIS; Ham lugng bun cat; Ha luu song Ba

Abstract

Estimation of sediment content in Ba river downstream using LANDSAT
satellite image

Remote sensing and geographic information system (GIS) have been applied
widely to support scientists in conducting research and assessment of natural
resources and environment. The combination of remote sensing and GIS data provide
reliable and continuously updated data sources for managers and researchers in
many fields.

There are several tools, softwares and algorithms to analyze information
extracted from satellite image. The information from satellite images can be used in
water resource study including vegetation cover, large-scale flooding events, rain
forecast, population distribution, forest fire, landslide movements, sedimentation,
especially information on water quality and sediment movements. This paper
presents initial results from LANDSAT satellite image interpretation used to
investigate the amount of sediment content in Ba river downstream area.

Keywords: Remote sensing and GIS; Sediment content; Ba river downstream
1. D3t van dé trong c nam [4]. Dong thoi, su phan bd
Mot sb két qua nghién ctru vé viéc ctia ham luogng bun cat bién dong rat 16n
giai dodn anh vién tham dé danh gia theo mua va theo cac vi tri khac nhau
ham lugng bun cét trong song cho thay, trén luu vuc.
ham lugng bun cat trong mua 1 chiém S6 liéu quan tric ham luong bun
khoang hon 80% cua tong lugng bun cat  cat thuong 14 rat it, chua du dé danh gia
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dién bién va xu thé bién doi cua bun
cat trén luu vuc. Do vay viéc phan tich
gidi doan anh vién tham dya trén co sé
céc thong s hiéu chinh vat ly (Physics
Based Algorithms), dé uéc tinh ham
luong bun cat, danh gia sy phan bd ham
luong bun cat (TSS) s& phan nao déap
ung dugc nhu cau vé s6 liéu ham luong
bun cét, cung cap nhing co so khoa hoc
ban dau cho viéc danh gia ham lugng
bun cat trén luu vuc song.

Song Ba la mét trong nhiing hé
théng séng 16n thuoc Tay Nguyén va
Ven bién Mién Trung c6 dién tich luu

Nghién ciru

vue 12 13.508 km? phia Bic giap luu vuc
song Tra Khuc, phia Nam gidp luu vuc
song Cai va song Serepok va phia Tay
giap luu vuc song Kone, song Ky Lo,
phia Dong giap voi Bién Dong. Ving ha
luu song Ba ¢6 lién quan ngudn nude
voi song Ban Thach 1a mot song nho
gan ctra bién ¢6 dién tich 592 km? (Hinh
1). Luu vuc song Ba ndm trong khu vuc
vira thugc ca Tay Truong Son va Dong
Truong Son chiém 4,3% dién tich cia
ca nudc, thudc 3 tinh Gia Lai, DPak Lak,
Pht Yén va mot phan rat nhé thudc Kon
Tum véi ty 1& dan ra trong Bang 1.

Bing 2. Phan tram dién tich cdc tinh thugc lwu viee song Ba va song Ban Thach [5]

. Dién tl.Ch t heo Dién tich trong | % dién tich so " dlg.n tl,.c h
TT Tinh don vi hanh lru vire (km?) | v6i toan lru vire so v6i dién
chinh (km?) : *7 | tich cia tinh
Luu vuc song Ba 13.508 100
1 |Kon Tum 9.614,5 4,0 0,03 0,04
2 |GiaLai 15.495,7 8652 64,05 55,83
3 |Pik Lak 13.125,7 2446 18,11 18,64
4 |Pht Yén 5.045,0 2406 17,81 47,69
LV séng Ban Thach
| Phit Yén 5.045,0 592 11,73
LV song Ba + Ban Thach 14.100

Bun cat trong song dugc sinh ra do
tac dong tuong hod gilta dong nudc va
bé mat luu vuc. Luong bun cat trong
song c6 quan hé mat thiét véi: do dbc
luu vuc, tinh hinh mat dém,... Nhung
anh huong 16n nhat dén luong bun cat
trong song van 1a dong chéay. Theo tai
liéu do dac tai tram Cung Son trén dong
chinh song Ba thi lugng ngdm cat trung
binh nhiéu nim bién ddi tir 70 - 180 g/
m?. Thang c6 lugng bun cat nho nhat 1a
cac thang mua kiét thuong dudi 50g/m3.
Ham luong bun cat 16n nhat dat 1730 g/

m?® vao ngay 12/11/2001, 1500 g/m* vao
ngay 15/8/1979. Ham lugng bun c4t nho
nhit roi vao cic thang mua kho, da do
dac dugc lugng bun cat bang 0 g/m? vao
nhiéu ngay [5].

Tai Cing Son khdng ché dién tich
Iru vuc 12410 km?, ham lugng bun cat
trung binh nhiéu nam ro = 237.5 g/m’
{mg v&i luu lugng chét lo ling nam binh
quéan nhiéu nam dat Ro = 68.2 kg/s. Tong
luong van chuyén bun cat G 1a 2,15 triéu
tan/nam. Hé s§ xam thuc trén luu vuc
song Ba tai Ctng Son 173.2 tin/nam [5].

Bdng 3. Dong chdy bun cdt luu viec song Ba [5]

Tram Flv Qo ro Ro Tong lrgng bun cat G H#é s6 xdm
: (km?) | (m¥s) | (g/m?) (kg/s) (tr.tan) thuce
Cung Son 12410 | 287 237.5 68.2 2.150 173.2
Toan lvuvye | 13900 | 328 237.5 71.9 2457 176.7
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Hinh 4: Bin do mang lwéi song lwu viee song Ba
2. Co s6 dir liéu va phwong phap nghién ciru
2.1. Co so dir liéu

Dir liéu anh Landsat khu vuc luu vuc song Ba dugc luu trir tai Website: http://
glovis.usgs.gov/. Dit liéu anh Landsat thu thap bao gdm Landsat 4-5 (LT5), Landsat
7 (LE7), Landsat 8 (LC8) cho ha luu song Ba véi Path = 123, Row = 51.

Dataset Resoltion Mapizyers Tools fle Help
7 PR Dovinloadahle

Prey Scene

Landsat 4 - Present List

Hinh 5: Dir li¢u dnh Landsat ha luu song Ba
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Nghién ciru

Dit liéu anh Landsat thu thap dé nghién ciru phan bd ham luwong bun cét cho ha

luu vuc song Ba nhu sau:

Bdng 4. Dit liéu anh Landsat phén tich ham luwgng bun cdt ha luu song Ba

TT S6 hi¢u canh anh Loai anh | Ngay thunhin | Gié thu nhin
1 | LC81240502013347LGNO0.tar.gz
Landsat 8 16/11/2013 10h10°
2 | LC81240512013347LGNO0.tar.gz
3 | LC81240502016253LGNO0. tar.gz
Landsat 8 9/9/2016 10n01°
4 | LC81240512016253LGNO0.tar.gz

2.2. Phwong phdp nghién ciru

Gidi doan anh dugc xay dung dua
trén thut toan co s 1a cac diéu kién vat
Iy vé cac yéu té hap thu cua dat, nude va
khong khi, dé phan loai cac tham sb chit
luong nudc trong anh [3]. Cac tham sb
cam bién va phan loai 4nh sang quang
hoc, chuyén héa ngudn nang luong bic
xa s€ dugc tu dong cap nhat thong qua cac
giai tan thu phat séng dién tir. Tinh todn
chuyén héa nang luong biic xa dugc dua
trén co s& mo hinh phan tt hitu han [2].
Phan tich giai doan anh dugc dua trén hé
thong kiém soat chat luong tir tép dit lidu
anh ngudn dén tép dir liéu anh da xur 1y.

Nhirng dic trung lién quan dén tai
nguyén nude cé thé thu thap duoc trén
tu liéu anh vién tham (thong thudng anh
may bay s€ c6 do chinh x&c phu hop vdi
ty 18 16n bao gém: do dai song sudi, do
rong long song, do dbc luu vuc, hé sb
phan nhanh, hé s udn khuc, d6 nham
ciia mat dém, téc do cua dong chay,,...
Céc dai luong nay c6 mdi lién hé voi
nhau theo cong thac [1]:

O day céc thong sb: A - Dién tich
mat cit ctia song, sudi (m2); P - Chu vi bi
am ué6t (m); V - Toc do dong chay trung
binh (m/s); S - B dbc thuy luc (mm-1);

n - Hé s6 d6 nham cua mat dém. Truong
hop thuc nghiém, tbc do V ¢ thé tinh
trén co s& phan tich cdc anh mau vdi cac
vat chuyén dong c6 trén anh (céc con
thuyén - Theo Oros - 1952).

Mot trong nhitng thi nghiém duoc
ap dung trong xu ly s tu liéu anh
Landsat 13 tinh todn hé sé phd [3] v&i
cac band 5, 6, 7 dé tir d6 tinh duoc luong
dong chay ran cho mot luu vue.

N, . N
——  va =—2

> Ni
1-4

Trong do: N, 1a he¢ sb blrc xa trén
band thiri; X va Y la gia tri trén cac truc
so dd mau, va X =X +AX, Y’ =Y +AY

Trong d6 AX va AY 1a hé sb hiéu
chinh do khi quyén ¢ timg ving trén so
dd mau. Luong phu sa cho mdi luu vuc
dugc tinh theo cong thirc:

S,, = EA*V*D*100/A

O day: EA - h¢ sb xam thuc cua luu
vuc; A - dién tich luu vuc; V - téc do
dong chay; D - ty s6 phan phoi cua dong
song.

X =

Khi 4p dung vién tham c6 thé ap
dung cong thuc [3]:

T,=a+bZ)"”+C(Z)+dZ)"

Trong dé:

7,=X/2.8132,Z, = X6/2.7OO2; Z,
= (X, -0,5524)/ 0.4265; T Tong luong
do duc (mg/1)
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Nghién ciru
X, - Gia tri trung binh trén band 5;
X, Gid tri trung binh trén band 6; X Gia
tri trung binh trén band 7
a=399.850;b=135.787;¢c=-0,0115
va d =321.630 (hé s6 thuc nghiém)

3. Két qua va thio ludn

Vi dir liéu anh Landsat thu thap
dugc nhu trong Bang 3, dir li€u anh vién
tham khu vuc ha luu song Ba tr anh
Landsat 8 c6 11 Band (Bang 4), trong
do céc thong s6 va dang t6 hop Band
dugc the hién qua Bang 5.

Bing 5. Mt s6 théng so ciia cdc Band trong danh Landsat 8

Landsat 7 Landsat 8

Band Budrc song Dg Phﬁn Band Budrc song D.@? Phﬁn

(nm) giai (m) (nm) gidi (m)
Band 1 Coastal 0.43-0.45 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

Bing 6. Mt s6 dang t6 hop mau ciia dnh Landsat 8

TT Dang t6 hop mau Band
1 |Mau ty nhién 432
2 |Mau do thi 764
3 [Mau héng ngoai thyc vat 543
4 | Phan tich dit nong nghiép 652
5 | Anh sang khi quyén 765
6 | Suc sinh trudng tham thyc vat 562
7 | Phan tich dat/mudc 564
8 |Mau 4nh sang tring 753
9 | Mau can hdng ngoai 754
10 | Mau thie vat 654

Viéc phan tich dong chay bun cat
dugc nghién ctru tinh toan cho khu vuce
ha luu séng Ba véi danh gidi khu vuc
ha lwu, tinh tir sau hd chira Ba Ha vé
phia cua bién. Bién tap dir liéu nén bao
gdm hé théng mang ludi song, tram khi
tuong thuy van trén luu vuc, ban do
DEM @6 phan giai 30x30 m, thu dugc
ban d6 ha luu séng Ba (Hinh 3)
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V6i s6 liéu anh Landsat thu thap
cho ha luu song Ba, st dung phuong
phéap to hop Bands 6,5,2, thu dugc ban
dd mau tu nhién phan anh hién trang
mat dém ha luu song Ba, trong d6 mau
xanh thé hién 16p phu thuc vat, mau nau
thé hién 16p thd nhudng va mau den thé
hién khu vuc ¢6 nude nhu song, sudi, hd
chtra, dap thiy dién, dim,... (Hinh 4):
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Hinh 6: Khu viec gidi dodn dnh vién tham wéc tinh ham lwgng bitn cdt
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Hinh 7: Bin do hién trang mdt dém ha lwu lwu vue song Ba

Dé hd trg cho cong tac giai doan anh vién tham bang phuong phép t6 hop mau

dé xac dinh ham lugng bun cat, nhém nghién ciru di sir dung phan mén ArcGIS 10

véi céac tools cé san trong phan mém, bao gom:
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- T6 hop céc kénh mau (Bands) khac nhau: Composite Bands
- Cat 1y viing nghién ctru tir anh vién tham: Clip

- Tinh todn ham lugng bun cat: Raster Calculator

- Tach 16p tir cac pixel cia anh: Classification

- T6 hop xac dinh ham luong bun cét: Reclassfy

Két qua xac dinh ham luong bun cat khu vuc ha luu song Ba nhu sau:
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Hinh 9: Phén bo ham lwong bun cdt ha lwu luu vwe song Ba tiv Gnh Landsat
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Tt Hinh 6 cho thdy ham luong phu
sa ha luu song Ba phan bé kha déu, khu
vuc ¢6 ham lugng phu sa 16n tap trung
cha yéu ¢ khu vue hd va trong song, dao
dong khoang tir 10 mg/l dén 15 mg/l
Phan dién tich trai rong toan luu vuc ¢é
ham lugng phu sa tap trung khoang tur 2
mg/l dén 5 mg/l (chiém 76% dién tich
khu vuc ha lu'u) Nhu vdy khu vuc ha
luu song Ba, vé tiém ning bun cat thudc
loai thap so v&i cac luu vuc khac trén
lanh tho nudc ta [6].

4. Két luan

Qua phén tich va giai doan anh
vé tinh, cho thiy c6 thé nghién ctu
dién bién phu sa theo hudng tiép can
tr dr liéu anh v¢ tinh. Ngay nay da cé
rat nhiéu anh vé tinh co do phan giai
khodang 30 m da c¢ thé tai mién phi tur
nha cung cdp. Chinh vi Vay néu di sau
theo hudng nghién ctru nay thi c¢6 thé
tao 1ap bo co s¢ dir liéu vé€ ham luong
bun cat rong vé khong gian va thoi gian,
dam bao co s¢ khoa hoc cho vige danh
gia, phan tich tic dong cua hé chua,
dap thuong ngudn, tac dong cua cua hé
thong dé bao, bd bao,... dén dién bién
bun cét trong song va trén luu vuec.

Loi cam on: Nghzen clru nay la
san pham ciia dé tai: “Nghién civu iing
dung cong nghé dia tin hoc ndng cao
chat hrong dir liéu khong gian phuc vu
cong tac d‘zeu tra, quy hoach tai nguyén
niede”, ma so: 2015.02.12.
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