Nghién ciu - Ung dung

UNG DUNG GIS VA VIEN THAM PHUC VU HOAT PONG
GIAM SAT, QUAN LY CHAN NUOI TREN PIA BAN
TINH BINH PHUOC

PO TAN NGHI®, LE THI KIM NGA®, NGUYEN LAM SINH®
(DKhoa Khoa hoc Tw Nhién, Truong Pai hoc Quy Nhon
@Vign Nghién cizu Ung dung Khoa hoc va Cong nghé, Truong Pai hoc Quy Nhon
Nghién c:zu cho thdy kha ndng iing dung cdng nghé GIS va Vién tham trong giam sét bién dong
dién tich, chdt hieong meéc mét va phuc v quan Iy trang trai chdn nudi tai tinh Binh Phuwéc. Nén
tang Google Earth Engine (GEE) xi ly, tinh toan tir s6 lirong lén di liéu anh vé tinh Sentinel-2 ti
nim 2017 dén nam 2022 dé tinh chi s6 NDWI va théng s chdt lieong nuéc Chl-a, TSI va SD. Két
Qud chdt lirong nmeéc mét dang ¢6 xu huong giam dan, néng dg Chl-a dang & mitc khé cao hon 70
Hg/L, chiém dién tich dén 11424.9 ha vao nam 2019. TSI dat mirc cao nhat 80 mg/me vao nam 2020
va chi s6 SD dao déng tir 1 m cho dén 6 m. Dyra trén cong nghé GIS nghién cizu da thanh Idp céc
bdn do phan bé trang trai chdn nudi heo va trang trai gia sUc, gia cam so Véi tuyén dirong chinh
va séng ho; Xay ding hé thong phan mém quan Iy trang trai chin nudi, giam sat tinh hinh dich
bénh trén nén tang WebGlIS gilip nang cao si hiéu qud, kip thoi trong cong tac qudn ly trang trai

chan nudi trén dia ban tinh Binh Phudc.

Tir khod: GIS, Vién tham, WebGIS, T rang trai chan nuoi, Binh Phudc

1. Pt van dé

Ngay nay, clng véi sy phét trién khong
ngung cua khoa hoc k¥ thuat, cong nghé GIS va
Vién tham ngay cang mang lai nhiéu hiéu qua
vatién ich trong nhiéu linh virc. Cong nghé Vién
tham da cho thay su hiéu qua va nhanh chong
trong viéc giam sét bién dong dién tich nuéc mit
[1, 7], gidm sét chat lugng nudc [4, 5]. Bén canh
do, GIS véi kha nang phan tich, xtr ly khong
gian két hop vai quan ly dix liéu, lién két vai cac
hé thdng thong tin c6 lién quan, gidp nha quan
ly, cac chu trang trai chian nudi ¢ thé tra ciu cac
thdng tin can thiét vé tinh hinh chin nuéi, vé dic
diém céc trang trai, tinh hinh dich bénh trén nén
tang WebGIS [2] mot cach tién loi, tin cay va

day du, vira gidp cac ho chin nudi, cic nha quan
ly dé dang cap nhat diéu chinh phuc vu cong tac
quan ly hoat dong chan nudi.

Tinh Binh Phudc nam & mién ving Dong
Nam Bo, c6 chung duong bién gioi vai
Campuchia, ¢6 vi tri dia ly chién lugc, dong vai
trd quan trong trong hanh lang kinh té mai, don
dau nhiéu co hi vé thi truong xuat khau.

Tuy nhién hién nay, tinh Binh Phudc dang
gap nhiéu kho khin trong viéc quan ly mot
lwong thdng tin khong 16 trong hoat dong chan
nudi, dich bénh cua cac trang trai cting nhu hd
gia dinh. Bén canh d6, nganh nudi trong thuy
san phai d6i mat véi nguén nudc mit dang bi 6
nhidm boi cic chat thai tir hoat dong cong

Ngay nhan bai: 1/10/2023, ngay chuyén phan bién: 5/10/2023, ngay chip nhan phan bién: 9/10/2023, ngay chap nhan ding: 28/10/2023
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nghiép, hoa chat, phan bon va nong trai, ... Do
téc d6 do thi hda qua nhanh. Vi vay, viéc tng
dung GIS va Vién tham phuc vu hoat dong giam
sét, quan 1y chan nuobi trén dia ban tinh Binh
Phudc 1a can thiét va dong gop thuc té vao sy
phét trién caa dia phuong.
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Hinh 1: Ban do hanh chinh tinh Binh Phuréc
Binh Phudc la tinh nam & phia Tay ving
DPong Nam B9, tong dién tich ty nhién 6.873,56
km?, 14 tinh c6 dién tich 16n nhat mién Nam, dia
giéi hanh chinh dwoc gidi han tir 11°07° dén
12°19° d6 vi Béc, tir 106°24° dén 107°25° do
kinh Pong. Tinh Binh Phudc ¢ dia hinh rat da
dang va phic tap, vira c6 dia hinh doi ndi thap

lai vira co dia hinh trung du xen 13n dong bang
nho hep va bau tring. P cao trung binh dao
dong khoang tir 45,0 m dén 723,0 m, nhin chung
bé mat dia hinh c6 xu hudng thoai dan tir huéng
dong, dong bac vé hudng tay, tdy nam. Ngoai ra
bé mat dia hinh con bi phan cat manh bai mat
d6 sobng, sudi kha day véi mat do tir 0,7 - 0,8
km/km?. Binh Phuréc ndm trong ving mang dic
trung khi hau nhiét déi can xich dao gié mua, cé
2 mua r3 rét 1a mua kho va mia mua va la dau
ngudn cua nhiéu con sdng, sudi thudc khu vuc
Pong Nam Bo, ciing hé théng ao, hd phong pha
cung cap luong nuéc miat doi dao cho tudi tiéu
ndng nghiép, nudi trong thuy san, chin nudi
trang trai, ...

3. Dir liéu va phwong phap nghién ciru

3.1. D ligu

Nghién ctru da sur dung va khai thac cac dir
liéu thao cép nhu: cac bao cdo vé diéu kién tu
nhién, kinh té - x4 hoi, nién giam théng ké, hoat
dong nong, 1am nghiép, thay san ndm 2021 dén
2023, ban d6 hanh chinh tinh Binh Phudc.
Ngoai ra nghién ctru con sir dung mét sd luong
16n tu liéu anh vé tinh Sentinel-2A, Sentinel-2B
tir nam 2016 dén nam 2022.

Bang 1: Thdng tin vé da lidu anh vé tinh Sentinel-2

STT Ma dnh S6 lwong anh vé tinh Sentinel-2 Po phan giai
2017 | 2018 | 2019 | 2020 | 2021 | 2022 (m)
1 | COPERNICUS/S2 T48PXU | 25 53 58 54 45 27 10x10
2 | COPERNICUS/S2 T48PYT | 22 52 52 45 37 35 10x10
3 | COPERNICUS/S2 T48PXT | 20 54 55 56 40 25 10x10
4 | COPERNICUS/S2 T48PYU | 21 50 59 60 32 40 10x10
Tong 88 209 | 224 | 215 | 154 | 127

3.2. Phwong phap nghién curu

Két qua nghién ctu dugc thuc hién theo quy
trinh cy thé nhu Hinh 2. Quy trinh da thyc hién
bang c4c phuong phap sau:

*Phirong phdp diéu tra thuc dia, thu thap
s6 liéu, di ligu: Tién hanh diéu tra thuc té thu

thap thong tin tai cc trang trai chan nudi trén
dia ban tinh Binh Phudc, ndi dung diéu tra tap
trung thu thap nhiing thdng tin sau:

- Thong tin V& trang trai chan nudi (tén trai,
ma trai, chu trai chin nuéi...), co s& ha tang
trang trai, co cu dan cua trang trai, quan Iy
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gidng, ching nhan diéu kién chan nudi, tiém
phong, dich bénh, ...

- Panh gid tac dong moi trudng, soé theo ddi
chan nuoi, quy hoach chan nuoi.

Trong qua trinh diéu tra thyc té nghién ciru
sir dung may dinh vi GPS cam tay (Garmin
e¢Trex 10) dé xac dinh toa d6 VN-2000 cta cac
trang trai chan nuoi.

*Phurong phdp tong hop, xit 1y s6 liéu thir
cap: Hé thong hda, chuan hda céc thong tin, sb
ligu, dix liéu theo cac tiéu chuan, chuyén ddi toa
d6 vi tri cAc trang trai vé WGS-84, cac diém giai
doan & dinh dang shapefile (.shp). Tong hop céc
s6 liéu vé ndng, 1am nghiép, thiy san tir c4c tai
liéu da thu thap.

Khao sat thuc dia, thu thap
di liéu

| GOOGLE B
D liéu anh vien tham

| EARTH ENGINE

Tinh todn chi s6 NDWI Tinh:todn el S0:50, 1
Chl-a

)

Chuén hoa di liéu,
ndi suy IDW

______

- Bién tap ban 4 bién ddng dién tich nudc mat
- Bién tap ban G cac chi o chat lrong nudc

___________

GIS Vi tri, thong tin cac trang trai
chan nudi

WebGIS

- Tinh khoang cach dén cc tuyén duong chinh
- Tinh khoang cach dén song,hd

|
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|
- Phén tich khong gian |
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Quén i céc trang trai
bang nen tang WebGIS

Hinh 2: So dé quy trinh nghién ciru

Sau d6 tién hanh cac budc tién xir ly anh
vé tinh: hiéu chinh khi quyén, cit anh, ghép
anh, gop kénh anh trén GEE théng qua cac
doan ma JavaScript. Tinh toan chi sé NDWI,
Chl-a (Cholorophyll-a), TSI (Trophic State
Index), SD (Secchi Depth). Cong thirc NDWI
tinh toan tir anh v¢ tinh Sentinel-2 [3,6]:
GREEN — NIR _ Band® — Band®
GREEN + NIR  Band3 + Band®

Nghién cuu caa Kwong va cong su nam
2022 [5] di cho thay su hiéu qua khi sir dung
nén tang GEE va chudi dit liéu anh vé tinh
Sentinel-2 dé 1ap ban db tw dong giam sét chat
luong nudc mit & Hong Koéng, trén co so d6
hiéu chinh lai ma JavaScript dé tinh céc chi s6
Chl-a, TSI, SD cho tinh Binh Phuéc.

*Phwong phap phan tich GIS: 1a phuong
phép quan trong va trong ddi manh trong phan
tich khéng gian, chuan hoa dix liéu va khai thac
thong tin tir dix liéu. QGIS phién ban 3.18 cung

NDWI =

cap day du cac cong cu dé tinh toan khoang cach
gitra C4c trang trai chan nudi dén céc tuyén giao
thong chinh, dén séng hd (tao ving dém -
Buffer, lya chon theo vi tri - Select by location)
dap ting cho cac muc dich quan ly khac nhau.
QGIS c6 kha nang tich hop vai cac hé quan tri
co so dir lidu PostgreSQL/PostGIS dé dua dir
liéu khdng gian va thudc tinh caa cac trang trai
chin nudi 1én nén tang WebGIS.

*Phwong phdp biéu do, ban do: QGIS
dugc dung dé trinh bay va bién tap cac dix liéu
bién dong dién tich nudc mat tir nam 2017 dén
2022, xay dung ban d6 thé hién vi tri cac trang
trai chin nudi d&én dudng giao thong, séng hd,
khoanh vung dich bénh mot cach truc quan
thong qua cac ban d6 chuyén dé. Phan mém
Microsoft Excel 2019 sir dung dé truc quan
hoa bo s6 liéu chat luong nuwéc mat, thay doi
dién tich nuwéc mat théng qua céac biéu do.
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4. Két qua nghién ciu

4.1. Giam sat dign tich va chdr Iweng
nwoc mat tai tinh Binh Phwoc

a. Xac dinh dién tich va bién dgng dién
tich meéc mat bang Vién tham

Két qua tinh toan chi s6 NDWI tir nim
2017 dén nam 2022 cho thiy dién tich nuéc
mit trén dia ban tinh Binh Phudc ¢6 nhiéu thay
d6i. Gia tri ciia chi s6 NDWI nhin chung én dinh,
ngudng trén dao dong trong khoang tir 0,69 dén
0,72 va ngudng dudi tir -0.82 dén 0,88. Cu thé su
thay doi gia tri NDWI qua cac nam duoc thé hién
trong Hinh 4. Nam 2017 c¢6 gia tri tir-0,83 + 0,70;
nam 2018 dao dong tir-0,82 + 0,69; nam 2019 tur
-0,83 +0,72; nam 2020 tir -0,829 + 0,656; nam
2021 va 2022 c6 gié tri gan giéng nhau tir -0,88
+0,69. Su khac biét ¢ gia tri cuc dai va cuc tiéu
qua cac nam thé hién sy bién dong vé do sau cia
murc nudc trong thoi gian nghién ciu [1].

Trong nghién ctiu ndy chi s6 NDWI ciing bi
anh huong bai cac yéu td khach quan nhu: d6 che
pht may (vi st dung anh ¢6 d6 phi méy nho hon
20%), yéu t6 dia hinh, ngay thu nhan anh vé tinh
khac nhau va mét s yéu té khach quan khac
trong qué trinh tién xtr 1y anh.

Dién tich ty nhién ctuia khu vuc nghién ctru
tuong ddi rong, mat do song subi day, d6 phan
giai khong gian cua anh v¢ tinh 1a 10m va 16p
thuc vat troi ndi trén bé mat nude, nén dbi vai
cac khu vuc song sudi nho rat khé nhan dién,
phan biét tir chi s6 NDWI.

Danh gia d6 chinh xac ciia két qua phan biét
I6p nudc mat tir chi s& NDWI nghién cau sir
dung cong thirc danh gia d6 chinh xac sau [1]:

A=2x100
C

Trong do: A 1a do chinh xac téng thé (%);
B Ia tong s6 mau phan loai ding thyc té; C Ia
t6ng s6 mau phan loai.

Hinh 3: Kiém chiing két qua phan logi

Két hop véi cac dot khao sét thuc dia cac
trang trai chan nuoi trén dia ban tinh Binh
Phudc, nghién ctru da st dung thiét bi GPS cam
tay - Garmin eTrex 10 dé x4c dinh toa do cac
diém kiém chang gan khu vuc c6 nuéc mat vao
nam 2022 sau do6 xac dinh vi tri khu vuc c6 nuéc
gan d6 thong qua phan mém Google Earth (vi
khong c6 diéu kién va thiét bi x4c dinh vi tri co
nudc mat cach xa bo). Cac nam 2017, 2018,
2019, 2020 va nam 2021, do khong ¢6 dir ligu &
qué khir nén nghién cau chi tap trung danh gia
d6 chinh xac cho nam 2022, cidc nam con lai
viéc danh gia dya trén tinh lich st thoi gian caa
phan mém Google Earth két hop véi thdng tin
thu thap duoc tir nguoi dan dia phuong.

Do chinh xéc tong thé caa két qua phan loai
S0 VGi céc vi tri kiém ching thuc té dat 72,0%
(Bang 2), cho thay sir dung chi s6 NDWI dé xac
dinh, boc tach 16p nudc mat trén dia ban nghién
cau la phu hop.

Bang 2: Két qua ddnh gida dj chinh xac két
qua phan logi 16p nuwéc mat nam 2022

Phan loai

. Lopphu | .
Thuc dia Nuoe khéac Tong
Nudce 29 7 50
Lop phu khac 21 43 50
Téng 50 50 100
Do chinh xac 72,0%
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BAN DO CHI SO NDWI 2018 BAN DO CHI SO NDWI 2019

BAN DO CHE SO NDWI 2017

Hinh 4: Chi sé6 NDWI tir nam 2017 — 2022

Tiép theo nghién ctu ding phan mém
QGIS 3.18 chong xép dé xéc dinh dién tich bién
dong dién tich nudc mat trén dia ban tinh Binh
Phudc va bién tap ban db bién dong dién tich
nudc mat. Trong vong 6 nam di¢n tich nudc mat
mat di khoang 2733,94 ha va ting lén khoang
473,52 ha, tap trung nhiéu nhit ¢ huyén BU
Dbang va thi xa Chon Thanh (Hinh 6). Nam 2020
c6 dién tich nuéc mit thap nhat véi 12529,2 ha
va dién tich I6n nhét 1a 16051,7 ha nam 2021.

15988.2/ 15242.1 14405.1 12529.2 16051.7 13676.2

NAM NAM NAM NAM NAM NAM
2017 2018 2019 2020 2021 2022

Hinh 5: Bién déng dién tich mede mat

BAN DO BIEN DONG DIEN TICH NUPO'C MAT TINH BINH PHUO'C GIAI DOAN NAM 2017 - 2022

Hinh 6: Ban do bién dong dién tich nuwoc mat
tinh Binh Phuoc 2017-2022

Vién tham gitip xac dinh nhanh chong vi tri

nudC it ting 1én hodc mat di giup cac nha quan

BAN DO CHI SO NDWI 2020 BAN DO CHI SO NDWI 2021 BAN DO CHI SO NOW 2022

ly xac dinh nguyén nhan mot cach kip thoi, tur
d6 c6 cac bién phap quan ly hiéu qua.

b. Giam sat char heong nwéc mat bang
cdng nghé Vién tham

Nghién cau chi tinh toan gié tri caa 3 chi s6
Chl-a, TSI va SD tir anh Sentinel-2 dé danh gia
so bo vé chat lwong nudc mit tinh Binh Phudc,
két qua cu thé nhu sau: Chi sé Chl-a dao dong
tir 35 pg/L dén hon 70 pg/L va tong dién tich
dat gia tri Chl-a hon 70 pg/L 1én dén 11424.9 ha
vao nam 2019, ¢6 diu hiéu giam vao nam 2022
con 6960.9 ha (Bang 3). Gia tri TSI ciing & mirc
cao, dao dong ttr 50 mg/m? - 80 mg/m?3, dat muc
cao nhat 80 mg/m? tir nam 2020 dén 2022. Tong
dién tich dat gia tri TSI cao nhat vao nim 2021
1én dén 14307.6 ha, ¢6 dau hiéu giam rét it vao
nam 2022 (11169.2 ha). Két qua Bang 4 cho
thdy mat do tao trong nudc sdng, ho & mic giau
dinh dudng (TSI>70). B6 thiu quang (SD) cua
nude dao dong tir 1 m cho dén 6 m (Bang 5), thé
hién nuéc co do trong thap, mirc do dinh dudng
cao va mat do tao trong nudc lon.

Nong d6 Chl-a trong nudc cao cho thy ti 18
quang hop cao do thuc vat phu du taing manh, do
13 d4u hiéu cho thiy nguy co xdy ra tugng tao nd
hoa. Méi truong nude ¢ tinh trang bi duc, nhiéu
chét hitu co lo ling gdy anh hudng dén sy phat
trién clia ca, tom va cac loai thily san khéc.

Cung Véi do, chét luong nudc bi suy giam
chinh la nguyén nhan gay bénh cho cac vat nudi
nhu bo, lon, g3, vit, ... Su phan b cua cac chi
s6 Chl-a, TSI va SD nam 2022 thé hién chi tiét
& cc ban @b Hinh 7.
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Bang 3: Thong ké chi s Chl-a theo dién tich nwéc mat 2017-2022
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Chlo-a Nam 2017 Nam 2018 Nam 2019 Nam 2020 Nam 2021 Nam 2022
<14 4075.5 940.7 14 24.1 38.9 30.01
14-35 10746.2 2655.2 1355.1 1190.1 1655.6 2809.22
35-70 1137.2 11646.1 1623.5 23495 3177.4 3876.01
>70 29.2 0 11424.9 8965.4 11179.6 960.96
Bang 4: Thong ké chi sé TSI theo dién tich nwéc mat 2017-2022
TSI Nam 2017 Nam 2018 Nam 2019 Nam 2020 nam 2021 nam 2022
40-50 299.8 140.04 19.6 74.9 60.3 837.5
50-70 15688.4 15102.1 14385.4 412.1 1683.8 1669.5
70-80 0 0 0 12042.2 14307.6 11169.2
Bang 5: Thong ké chi s¢ SD theo dién tich nuwréc mat 2017-2022
SD Nam 2017 Nam 2018 Nam 2019 Nam 2020 Nam 2021 Nam 2022
1-2.9 4273.2 7524.8 4797 5027.3 7468.0 2863.4
2.9-6 11715 7717.2 9608.1 7501.8 8583.6 10812.7

% G

1L

4.2. Ung dung GIS trong qudn Iy hoat
dong chan nuéi trén dija ban nghién ciu

Sau khi thu thap duoc théng tin va toa do
cua 224 trang trai heo va 53 trang trai gia sc,
gia cam, nghién ciru da xéac dinh dugc phan lon
cé4c trang trai nudi heo déu nam cach cac tuyén
dudng chinh va séng ho tir 5 km tro 1én. Nguoc
lai c4c trang trai gia sdc, gia cam nam tap trung
voi khoang cach dudi 5 km (Bang 6). Nghién
ctru da bién tap cac ban dd thé hién vi tri, su
phan bd cua cc trang trai (Hinh 8). Tir d6 lam
co s& dé cac trang trai, ho gia dinh chin nuéi
tinh toan phuong thirc van chuyeén, tiét kiém chi
phi. Cac nha quan Iy c6 co sé dé phan viing nguy
co, xay dung cac phuong an hiéu qua khi xay ra
dich bénh.

Hinh 7: Bdn d6 phdn bé cdc chi s6 Chl-a (a), TSI (b), SD (c) tinh Binh Phuéc nam 2022

Bang 6: Thong ké s6 lwong trang trai

Khoing cach | Pwdng chinh Nguén nwéc
(Km) Heo | GSGC | Heo | GSGC
<1 25 12 15 5
1-<5 61 20 62 24
5-<10 51 13 58 18
10-15 72 8 57 3
>15 15 0 32 3
Téng 224 53 224 53

Nghién ctru di xay dung duoc mdt phan
mém quan 1y, tich hop dir lidu trang trai chin
nudi trén nén tang WebGIS. Phan mém 1a cong
cu luu trit va tong hop thong tin, thiét 1ap bao
céo, thiét 1ap ban dd hién trang vé chan nudi,
hién trang vé dich bénh, tién do tiém phong dich
bénh ctia cac xa, huyén va toan tinh.
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Hé théng gitp cac nha quan 1y nim bét
duoc tinh hinh chan nuéi, dich bénh chinh xac
va kip thoi trén pham vi toan tinh thong qua viéc
thong tin duge cap nhét day du va nhanh chong
(hién trang chan nuoi, vi tri khu vuc ¢ mat do

trang trai cao qua gidi han cho phép, ...). Nhitng
tién ich cua Hé théng phin mém quan 1y trang

trai chan nudi, giam sat tinh hinh dich bénh tinh
Binh Phudc trai nghiém theo cac duong dan sau:
https://play.google.com/store/apps/details?id=c
om.aristgnu.gisbp;https://apps.apple.com/vn/ap
p/quY%E1%BA%A3N-1%C3%BD-trang-
trooE1%BA%ALI/i1d6463773956.

GAMPUCHIA

%

CAMPUCHIA

w

Hinh 9: Giao dién Hé thang phan mém quan Iy trang trai chdan nudi, giam sdt tinh hinh dich
bénh tinh Binh Phwoc

5. Két luan

Nghién ctru da dat dugc 02 muc tiéu Ion
la: tng dung Vién tham giam sat bién dong
dién tich, chat luong nuwéc mat va tng dung
GIS trong quan ly cac hoat dong chan nuoi.

Tuy nhién gidm sat chat luong nudc mit
chi danh gid dua trén phan tich dit li¢u anh
vién tham, can két hop va thu thap dir li¢u chét
luong nude tai cac tram quan tric mat dat dé
so sanh sy tuong quan nang cao dg chinh xac
trong giam st chat luong nudc mit.

Két hop véi cac dit liéu anh vé tinh mién
phi khéc vé tinh quang hoc va radar (Landsat
7, 8, 9, Sentinel-1) dé ting day sd lugng anh
cho viéc nang cao d6 chinh xac. Kha nang tiép
can di liéu dia ly dang sb bi han ché do chi
phi cao, dic biét 1a dir lieu anh vién tham do
phan giai cao.

Mot s6 han ché dé sur dung rong réi cong
nghé GIS va vién tham: kha ning tiép can co
so ha tang GIS con han ché, k§ nang phan tich
va k¥ thuat khong day du ciing nhu tinh san c6
cua dit liéu khong dong déu.Q
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Application of GIS and Remote sensing for livestock monitoring and management

activities in Binh Phuoc province

Do Tan Nghi, Department of Natural Science, Quy Nhon University
Le Thi Kim Nga, Nguyen Lam Sinh, Institute for Applied Research of Science and

Technology, Quy Nhon University

The study shows the ability to apply GIS and Remote Sensing technology in monitoring area

changes, surface water quality and serving livestock farm management in the Binh Phuoc province.
The Google Earth Engine (GEE) platform processes and calculates from a large amount of Sentinel-
2 satellite image data from 2017 to 2022 to calculate the NDW!I index and water quality parameters,
Chl-a, TSI and SD. As a result, surface water quality in the Binh Phuoc province is trending
downward, Chl-a concentration is at a fairly high level of more than 70 pg/L with a total area of up
to 11,424.9 ha in 2019. TSI reached the highest level 80 mg/m?® in 2020 and the SD index ranges
from 1 m to 6 m. Based on GIS technology, research has established distribution maps of pig farms
and cattle and poultry farms compared to main roads and rivers and lakes; Building a software
system for livestock farm management and disease monitoring on the WebGIS platform helps
improve efficiency and timeliness in livestock farm management in Binh Phuoc province.O
Keywords: GIS, Remote Sensing, Livestock farm, Binh Phuoc
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