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1. LOI MO PAU

Khu vuc Bdng bang séng Ciru Long 1a dia phuong c6 dién tich san xuat
néng nghiép 16n nhat ca nudc, dic biét An Giang 1a tinh c6 tiém ning san xuat
ndéng nghiép, ca trdng trot 1an nuéi tréng thay san. Trong bdi canh bién d6i khi
hau, thoi tiét ngay cang trd nén cuc doan dang 1a nhimng thach thic I6n dbi véi
nganh ndng nghiép, viéc hién dai hoa nganh néng nghiép 1a mot trong nhirng
nhiém vu wu tién hang dau. Hién nay, qua trinh hién dai hoa nganh noéng nghiép
dang c6 nhitng chuyén bién tich cuc, dic biét trong viéc nang cao chat luong
gidng cay trong, cong cu san xuat, phuong thirc canh tac... Tuy nhién, cong tac
luru trit va quan 1y dir liéu phuc vu san xuat nong nghiép van ton tai mot s6 han
ché. Viéc luu trit bang gidy to hoac tap tin s6 theo phuong thirc truyén thong gay
kho khan trong cong tac quan 1y va chia sé thong tin, dac biét trong giai doan “tai
co cdu nganh ndéng nghiép” cang doi hoi ngudi quan 1y can phai biét rd nhitng
thay doi theo thoi gian nham dua ra cac quyét dinh nhanh chéng va hop 1y. Bén
canh d0, cac cong nghé hién dai dé theo dbi dién bién ciing chwa duogc 4p dung
nhiéu trong cong tac quan 1y.

Céac Bo, Nganh hién nay da ban hanh cac quyét dinh vé viéc ap dung cac
cong nghé hién dai vao cong tac giam sat va quan ly thong tin ndong nghiép, don
ctr nhu QD 3738/QD-BNN-KHCN vé phé duyét Pé an tang cuong Ung dung
cong nghé vién tham va GIS trong nganh ndng nghiép va phat trién néng thon
giai doan 2016 — 2020 & QP 172/QD-BKHCN vé viéc phé duyét Chuong trinh
khoa hoc va cong nghé cap qudc gia “Khoa hoc va cong nghé tmg pho véi bién
d6i khi hau, quan 1y tai nguyén va moi trudng giai doan 2016 — 2020”.

Sy phat trién cua cong nghé vién tham va hé théng thong tin dia 1y (GIS),
dac biét 1a cong nghé WebGIS ma ngudn mé cho phép xay dung mét ung dung
c6 kha nang thu thap, luu trit, quan 1y va khai thac dit liéu khong gian mot cach
truc tuyén va linh hoat. Trong d6, cong nghé ban d6 twong tac da thoi gian dang
1 huéng di méi trong viéc thé hién thong tin. Nho tan dung kha nang thé hién di
liu khong gian két hop dir liéu thong ké theo thoi gian cac thong tin vé nong
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nghiép nhu: dién tich, san luong, gia tri san Xut cia cac loai cay trong ... s& duoc
hién thi thong qua cac ban d6 va biéu dd ung véi cac mdc thoi gian cy thé. Khi
ngudi ding twong tac v6i bat cir thanh phan nao cua biéu do, ban dd hoic mbc
thoi gian thi cac thanh phan con lai s& thay doi theo. Cong nghé ban d6 tuong tac
da thoi gian s& thay thé cach hién thi cac sé liéu théng ké duéi dang bang biéu
truyén thdng trén céc trang thong tin cta cac s& ban nganh & cac dia phuong.
Dua trén nén tang WebGIS ma ngudn md va cong nghé ban d6 tuong tac
da thoi gian, dé tai da thiét ké bo co so dir liéu vién tham va GIS 1am co s& xay
dung hé thong thong tin nong nghiép phuc vu muyc tiéu chuyén d6i co cau ciy
trdng, vt nudi trong bdi canh bién d6i khi hau. Qua d6, khong chi cung cap cac
thong tin vé hoat dong san xuat néng nghiép, ma con cung cap cac thong tin lién
quan nhu: thong tin vé khi twong thay van, tho nhudng va dic biét 1a thong tin vé
tinh hinh sau bénh ciy trong duoc thu thap mot cach kip thoi théng qua cac thiét
bi tich hop GPS. Ngoai ra, nguon di liéu vién tham duoc két hop sir dung dé xay
dung dix liéu hién trang sir dung dat nong nghiép trong thoi gian ngén, gitip nam

bat tinh hinh san xuat va phan bd ciia cac loai cay trong (Hinh 1).
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Hinh 1. Nguon dix liéu vién tham dugc tich hop vao hé thong
Véi diém manh 12 kha ning tao ra cac ban do, biéu d6 két hop nhiéu thong

tin phtt hop Véi ting nhu cau nguoi dung, tng dung s& 1a cong cu can thiét giup



ngudi quan 1y c6 mot cach nhin tong quat vé tinh hinh san xuat nong nghiép va
méi quan hé gitra cac thanh phan. Tur d6, phuc vu dac luc trong cong tac theo ddi
dién bién tinh hinh san xuat nong nghiép, nim bt kip thoi xu hudng phat trién
nham dua ra nhirng ké hoach phu hop trong quan 1y ciing nhu quy hoach phat
trién nén nong nghiép. Bén canh do, véi tinh linh hoat cao, tng dung c6 kha ning
tich hop véi cong thong tin ndng nghiép hién co cua dia phuong, vira thé ban dd,
biéu do twong tac theo nhu cau nguoi dung, vira ¢é thé cung cip thong tin vé cac
van ban phap luat, thong bao, ban tin du bao thoi tiét, chia sé kinh nghiém san
XUat,...huong dén mot trang thong tin nong nghiép hiru ich cho nguoi dan trong
xu thé hién dai hoa nén nong nghiép. Pay ciing c6 thé duoc xem 1a budc chuan
bi tot cho tién trinh hoi nhap kinh té thé gioi.

Vi nhitng phan tich néu trén, viéc nghién ctu tng dung cdng nghé vién
tham va GIS dé xay dung Hé thdng thong tin ndng nghiép phuc vu cong tac

chuyén d6i co cau cdy trong, vat nudi 1a mot viéc lam can thiét va cap bach.



2. NOI DUNG CHINH
2.1. Muc tiéu nghién cuu

Muc tiéu chung

X4y dung hé théng thong tin nong nghiép hd tro quan 1y tinh hinh san xuét
noéng nghiép va chia sé thong tin vé nong nghiép phuc vu nha quan ly, doanh
nghiép va nong dan. Hé thdng cung cip thong tin nhanh, chinh xac phuc vu tai
co cdu nong nghiép tinh An Giang thich Gng véi bién d6i khi hau va dam bao

phat trién bén viing.

Muc tiéu cu thé

1. Xay dung co sé dir liéu linh vuc néng nghiép (cay trong, vat nudi,
thuy san), trong do tap trung vao 5 nganh hang chu luc (Iua gao, ca
tra, rau mau, bo thit, nam) két hop cac thong tin vé thi truong, dich
vu van chuyén, hau can san xuat va cac dit liéu lién quan phuc vu
Viéc tai co ciu nong nghiép.

2. Xay duyng hé thong thong tin néng nghiép ung dung cong nghé
WebGIS véi kha ning tim kiém theo hwdng ngit nghia (sir dung
ontology) ning cao do chinh xac va trich xuat duoc cac thong tin
lién quan, khai thac hiéu qua co s¢ dir liéu nong nghiép, dong thoi
ghi nhan kién nghi, ¥ kién danh gia va nhu cau st dung ctia nguoi
dung.

3. DPao tao doi ngli chuyén gia , can bd ky thuat, can bd quan 1y nong
nghiép tai An Giang nham phét trién ngudn nhan luc phuc vu khai

thac, duy tri va phat trién hé théng.



2.2. Noi dung thyc hién

N@i dung 1: Nghién ciru khdo sdt, dinh gid, thu thdp théng tin so cdp va thir

cap phuc vu xdy dung co sé dir ligu

e Nghién cuu tong quan cac dé tai trong va ngoai nudc Ve xay dung co sd

dir liéu, eng dung GIS va cong nghé WebGIS két hop ontology trong quan

1y ndng nghiép.

e Phan tich cac dé tai, du an co lién quan dén linh vuc nong nghi¢p duoc

thuc hién tai tinh An Giang.

e Khao sat, danh gia tinh hinh san xuat nong nghiép, co ché quan 1y nong

nghiép, chinh sach vé néng nghiép caa tinh An Giang.

e Thu thap thong tin vé diéu Kién tu nhién

O

O

O

Thong tin vé tinh hinh sir dung dat néng nghiép: tinh hinh phan b
cac loai cdy trong, vat nudi, thuy san.

Thong tin vé khi tugng — thiry van: bao gdbm nhiét do, luong mua,
do am, muc nudc.

Thong tin vé phan bd céc loai thd nhudng: cac thong tin vé dac
diém va tinh chat cua cac loai dat theo tirng khu vuc trong tinh An
Giang.

Théng tin vé tinh hinh dich hai

Thong tin vé dia hinh, thay hé phuc vu xay dung ban d6 nén.

e Thu thap thong tin vé kinh té - xa hoi

O

S6 liéu thong ké san lugng, co cdu, ning suat cac loai cdy trong, vat
nuoi, thuy san tor nam 2010 - 2016 cua tinh An Giang.

Thong tin vé hién trang str dung dat (nam 2014).

Thong tin vé thi truong, dich vu van chuyén, hau can san xuat phuc

vu thuong mai nong nghiép.



o Thong tin vé ranh gigi hanh chinh, giao thong, dia danh phuc vu
xay dung ban d6 nén.

N@i dung 2: Xdy dwng co sé dir lieu hé thong thong tin néng nghigp tinh An
Giang
e Thiét ké khung co s¢ dit lidu

o Thiét ké khung cho dix liéu ban dd nén.

o Thiét ké khung cho dix liéu vé diéu kién ty nhién.

o Thiét ké khung cho dit liéu vé kinh té - xa hoi.

o Nhap dix liéu mau, kiém tra khung co so dit liéu.

e Nhap dir liéu

o Nhap dix liéu khong gian (d6i voi dit liéu chua & dang s6): s6 hoa
theo quy trinh thanh 1ap ban do sb.

o Nhap dit liéu phi khong gian (d6i véi dit liéu chua ¢ dang s6): nhap
thong tin vao co sé dit liéu dua theo khung co sé dir liéu.

e Chuén hoéa dit liéu va chuyén doi dix liu

o Chuan hoéa dit liéu khong gian (dbi véi dir liéu ¢ dang s6): Chuyén
doi dir liéu khong gian vé toa do thong nhat theo yéu cau thiét ké ki
thuat.

o Chuan hoéa dit liéu phi khong gian (d6i voi dit liéu & dang s6) chuan
hoa phong chir theo TCVN 6909. Chuan hoa dit liéu phi khong gian
theo thiét ké cua khung co s dit liéu.

e Bién tap, kiém tra dix liéu

o Bién tap dir liéu khong gian: kiém tra va sira 16i twong quan cua dir
liéu khong gian (topology).

o Bién tap dir liéu phi khong gian: kiém tra va bién tap noi dung céc
bang dir liéu thudc tinh, ké ca bang thudc tinh ciia dir liéu khong gian.

e Xay dung siéu dir liéu (meatadata)



N@i dung 3: Xdy dung ontology phuc vu tim kiém di# ligu néng nghiép
e Xay dung ontology
o Xay dung ontology sir dung OWL va phan mém protégé
o Xay dung cac tinh chét (properties) cho hé théng ontology
e Xay dung cac quan hé (relationship) trong ontology
N@i dung 4: Xdy dung WebGIS phuc vu hién thi, phén tich, tim kiém va chia
sé théng tin néng nghiép
Hé thdng thong tin ndng nghiép duoc xay dung trén cong nghé GIS ma
nguén Mad Voi cac chira nang chinh nhu: quan 1y ngudi dung, hién thi thong tin
néng nghiép thong qua ban d6, biéu d6 tuong tac theo thoi gian thuc, phén tich
khong gian co ban, tim kiém thong tin theo hudng ngit nghia, cap nhat dit liéu.
Ngoai chirc ning cung cap thong tin nong nghiép, hé thong con 1a kénh thu thap
thong tin, phan anh tir ngudi st dung dé ghi nhan, thong ké y kién danh gia va
nhu cau cta ngudi sir dung.
e Thiét ké kién trac va giao dién hé thong
o Thu thap, khao sat yéu cau ngudoi ding.
o Phan tich, Iya chon kién trac phu hop cho hé thong.
o Thiét ké kién trac cho hé thdng.
o Thiét ké giao dién hé thdng.
e Xay dung chirc ning quan 1y nguoi dung, phan quyén truy cap
o Khao sat, phén tich vai tro va nhu cau nguoi dung.
o Xay dung chtrc ning quan 1y va phan quyén truy cip cho cac ddi tuong
nguoi dung.
e Xay dung chirc nang quan ly dir liéu
o Chtrc nang thém dir liéu
o Chtrc nang chinh stra dir ligu
o Chtrc nang xda dir liéu

e Xay dung chic ning tim kiém, théng ké



o Chuc ning tim kiém, thdng ké dit liéu theo phuong phap truyén théng.
o Chtrc ning tim kiém, thong ké c6 két hop ontology.
e Xay dung chirc ning thé hién di liéu
o Chtc ning thé hién ban d6 trén nén WebGIS
o Chtrc ning thé hién biéu d6 cho cac sb liéu théng ké
o Chtic ning ban db - biéu d6 twong tac da thoi gian
o Chtic ning thé hién cac diém, ving dich bénh trén nén ban d6 cua
WebGIS
e Xay dung tng dung thu thap dix liéu vé tinh hinh dich bénh tai hién truong
o Phan tich, lya chon Kién trac, ngdn ngit pht hop
o Thiét ké giao dién va chuic nang
o Lap trinh, xay dyng tng dung thu thap thong tin dich bénh trén thiét
bi di dong.
o Kiém thtr tng dung
e Xay dung chtic ning thu thap va théng ké y kién, danh gia ctia nguoi dung.
o Xay dung chtic niang ghi nhan kién nghi, y kién danh gia va nhu cau
nguoi dung
o Xay dung chtic niang thong ké cac thong tin ghi nhan dugc tir y kién
danh gia cua nguoi dung.
N@i dung 5: Pao tao nguon nhéin luc tai dia phwong phuc vu khai thdc, si

dung va phat trién hé thong

e Bién soan tai liéu huéng dan s dung WebGIS hé thdng thong tin ndng
nghiép

e Bién soan tai liéu huéng dan sir dung cong cu thu thap dit liéu vé tinh hinh
dich bénh tai hién truong

e Tap huan hudng dan khai thac, str dung va phat trién hé thong



2.3. Téng quan
2.3.1. Tong quan khu vire nghién ciru

a) Giai thiéu khu vue nghién ciru

Pham vi khu vire nghién ciru

Tinh An Giang nam & mién Tay Nam B9, thudc ving Pong bang song Ciu

Long, mot phan nam trong ving Tt giac Long Xuyén. An Giang c6 dién tich tir

nhién 3.424 km?, véi dan sb 2.158.320 ngudi (2015) [1].

Piém cuc Bac cua An Giang c6 vi d6 10°57' (thudc xa Khanh An, huyén

An Phtt), cuc Nam c6 vi ¢ 10°12' (x4 Thoai Giang, huyén Thoai Son), diém cuc
Tay c6 kinh do 104°46' (xa Vinh Gia, huyén Tri Tén) va diém cuc Pong c6 kinh
d6 105°35' (xa Binh Phudc Xuédn, huyén Cho Méi). Chiéu dai theo huéng Bac

Nam la 86 km va Bong Tay la 87,2 km [2].

Ban dé ranh gi¢i hanh chinh tinh An Giang
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Tinh An Giang c6 phia Bic TAy Bic giap vuong qudc Campuchia voi
duong bién gidi dai 104 km, Tay Nam giap tinh Kién Giang 69,789 km, phia Nam
giap tinh Can Tho 44,734 km, Déng giap tinh Bong Thap 107,628 km. Toan tinh
gom c6 420 tuyén dia gioi hanh chinh cap x4 dai 1.694,463 km; trong d6 c6 259
tuyén xa trong nodi huyén dai 1.159,079 km, 21 tuyén huyén dai 313,233 km va 3
tuyén tinh dai 222,151 km dugc xac dinh bang 461 méc dia gidi cac cap gdm 39
méc cap tinh, 89 mdc cap huyén va 333 mdc cap xi [2].

Céc don vi hanh chinh tryc thudc tinh An Giang bao gém: Thanh phé Long
Xuyén, Thanh phé Chau Ddc, Thi xd Tan Chau va 8 huyén (An Phu, Pha Tan,
Chau Phu, Tinh Bién, Tri Ton, Chau Thanh, Chg Méi, Thoai Son), véi 140 don
vi hanh chinh co s& (118 xd, 11 phuong, 11 thi tran ). Dén nam 2010, tinh An
Giang c6 156 don vi hanh chinh cap x4 gom 20 phuong, 16 thi tran, 120 x4 [2].

Véi vi tri trung tAm ving Dong bang song Ctru Long, kha ning giao luu
Vi cac tinh trong ving kha thuan loi thong qua céc tuyén dudng di TP. H6 Chi
Minh theo huéng Pong Bac (180km), qua Can Tho vé phia Bong Nam (60km).
An Giang c6 nhiéu loi thé dé phat trién manh khu vuc kinh té néng nghiép (hién
1a tinh ding dau vé san luogng lua ciia ving Dong bang Séng Cuu Long) va co
nhitng dic trung riéng nhu c6 ddng biang va rimg nui, tai nguyén khoang san, di
tich lich st vdn hoa,... dé c6 thé phat trién cac nganh kinh té da dang va tuong doi
toan dién [2].

C6 thé ndi, vi trf tinh An Giang 1a ctra ngd phia Ty Nam cua dat nudc, an
ngit nhitng tuyén duong bo va duong thay qudc té quan trong néi Campuchia,
Lao, Thai Lan voi Dong bang song Ctru Long va bién Pong. V& ddi noi, An Giang
1a mot dau mai giao luu giira ving kinh té nong nghiép trong diém Dong bang
Soéng Cau Long véi khu vuc kinh té trong diém phia Nam. Cung véi Sy ting
truong kinh té va giao luu ngay cang phat trién giira cac nudéc trong khu vuc va
cac tinh lan can trong nudc, vi tri cia An Giang cang tré nén quan trong trong

qua trinh hoi nhap kinh té va phat trién cac nganh kinh té trién vong nhu thuong



mai, du lich, van tai, dich vu ngin hang va cac nganh coéng nghiép gia cong, ché
bién [3].
Khdi qudt vé diéu Kién tw nhién

An Giang chiu anh hudng cua 2 mua gié la: gio mua Tay Nam va gié mua
Pong Bic. Gié Tdy Nam mat, am, gdy mwa. Gié mua Pong Bic théi vao An
Giang Xxuat phat tir bién nhiét doi phia Trung Qudc, nén ¢ nhiét 46 cao hon va
c6 d6 Am 16n 1am thoi tiét hanh kho, c¢6 phan ning néng [2].

Nhiét do trung binh trén toan tinh twong ddi cao va rat 6n dinh. Chénh léch
nhiét do giira cac thang trong mua kho chi hon kém nhau khoang 1,5° dén 3°; con
trong cac thang mua mua chi vao khoang trén dudi 1°. Nhiét do cao nhat nim
thuong xuét hién vao thang 4, dao dong trong khoang 36°- 38°; nhiét do thap nhat
nam thuong roi vao thang 10 véi mac nhiét dudi 18° (nam 1976 va 1998) [2].

An Giang c¢6 mua nang chéi chang va 1a dia phuong c6 sb gio nang trong
nam 16n ky luc ca nudce. Binh quan mua kho c6 téi 10 gid nang/ngay; mia mua
tuy it hon nhung cling con téi gan 7 gio nang/ngay. Tong tich 6n ca nam 1én trén
2.400 gio [2].

Mua mua & An Giang thuong bit dau vao thang 5 va két thuc vao thang
11. Téng luong mua mia mua chiém 90% tong lugng mua ca nam. Cac thang c6
lwong mua 16n ciing tring vao mua nudc i cta song Mé Kong don vé ha luu nén
thudng giy ra tinh trang ngap ung, anh hudng dén hoat dong san xuat va doi sbng
Ctia nguoi dan [2].

Tai An Giang, mua c6 d6 am thap (nho hon 80%) thuong bat dau tir thang
12 va kéo dai dén thang 4 nam sau — day ciing 1a mua kho. Trong dé, do am &
thoi ki dau 1a 82%, gitta 78%, va thoi ki cubi con 72%. Muia mua bat dau tir thang
5 dén thang 11, d6 am trung binh trong nhiing thang muia mua déu 1 84%, ca biét
c6 thang dat xap xi 90% [2].

Hé théng song Tién va séng Hau chay qua lanh thd An Giang theo huéng

Bac Nam vai chiéu dai 99km va co vai tro quyét dinh nét dic trung vé dia hinh



cta tinh. Trén 2/3 dién tich toan tinh 1a d6ng bang chau thé, voi do cao dudi 5m
$0 V&i muc nudc bién trung binh, nghiéng déu tir Dong sang Tay va tir Bac xuéng
Nam [2].

Sy ton tai hai dong chay song song cua song Tién va song Hau & phia Dong
va chudi doi nui ¢ phia Ty Nam chia dia phan tinh thanh 3 ving véi nhitng dic

trung riéng [3]:

- Vung cu lao: gdm huyén An Pha, Tan Chau, Phat Tan, Chg Méi véi d6 cao
1,3-3m.

- Vung dong bing thudc ti giac Long Xuyén: bao gdm thanh phd Long
Xuyén, thi xa Chau béc, huyén Chau Phu, Chau Thanh, Thoai Son va ria phia
bong huyén Tri Ton, Tinh Bién. B cao trung binh ctia vung tir 1,2 — 3m va
nghiéng déu xudng phia Nam.

- Vung ddi nui thap: chu yéu tap trung tai hai huyén Tri Ton va Tinh Bién.
Ton tai nhiéu day ndi véi cac dinh cao tir 300 — 700m, cao nhat 1a nti Cam
710m. C6 ba khu vuc nti tap trung l1a nai Cam, ndi Dai va nai T6. Ven céc

nui 14 dong bang nghiéng voi do cao tir 4 — 40m va do déc pho bién tir 3-8°.

Nhin chung dija hinh tinh An Giang khong qua phuc tap, rat thuan loi cho
phat trién nong, 1am nghiép do toan ving thudng xuyén nhan duoc nudc ngot tir
hé thong song Tién va song Hau nho dong chay tu nhién.

Khdi qudt vé diéu kign kinh té xa hoi

Tinh An Giang c6 dan sb dat 2.158.320 ngudi (2015) [1], mat d6 dan sb
trung binh khoang 609 ngudi/km? [4]. Toan tinh ¢6 24.011 ho dan toc thiéu so,
V6i 114.632 ngudi, chiém 5,17% tong dan sb trén dia ban toan tinh. Trong do,
dan toc Khmer chiém ty Ié cao nhat 75,54% vai khoang 86.592 ngudi [5].

Co cau kinh té caa tinh An Giang chuyén dich theo hudng tich cuc voi mic
ting trudng twong di 6n dinh, trong d6 nam 2015: Khu vuc ndng, 1am nghiép va
thity san chiém ty trong 35,35%, khu vuc cong nghiép va xay dung chiém
13,57%, khu vuc dich vu chiém 49,40%, thué san pham trir tro gia chiém 1,68%.
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Téc do tang truong san pham trén dja ban binh quan dau ngudi dat 31.2 trigu
ddng [1].

Gia tri san Xuit nong, 1am nghiép va thay san ca nam 2015 dat 38.666 ty
ddng. Trong d6, nong nghiép dat 31.561 ty dong, 1am nghiép dat 318 ty dong va
thaty san dat 6.787 ty dong [1].

b) Tinh hinh san xuit ndng nghiép

Bang 1. Quy mé gia tri san xuat nganh Nong nghiép

2000 2005 2010 2011 2012
Quy mé GTSX nganh NN
Téng sb (gtt, ty d) 6.036 11.881 26.679 36.013 35.163

Tréng trot 4.776 9.896 22.650 30.396 28.592

Chan nuéi 414 856 1.734 2.337 2.250

Dich vu NN 846 1.129 2.294 3.280 4322

Co céiu ndi bd nganh NN
Téng sb (%) 100,0 100,0 100,0 100,0 100,0

Tréng trot 79,1 83,3 84,9 84,4 81,3

Chin nuéi 6.9 72 6,5 6.5 6.4

Dich vu NN 14,0 9,5 8.6 9,1 12,3

Quy mé GTSX nganh trong trot
Tong sb (gia tt, ty d) 4.776 9.896 22.650 30.396 28.592

Trong do:

Cay hang nam 4.150 9.542 21.536 28.063 26.176
Luong thyc c6 hat 3.226 8.063 16.741 23.344 20.940
Rau diu 790 1.398 4.649 4596 5.116
Cay CN hang nam 134 81 146 123 120

Cay lau nim 409 177 747 829 823
Cay an trai 359 144 679 634 746
Cay CN liu nam 50 33 68 195 77

Co ciiu ndi by nganh trong trot
Téng sb (gia tt, %) 100,0 100,0 100,0 100,0 100,0

Trong do:

Céy hang nam 86,9 96,4 95,1 92,3 91,6
Luong thuc co hat 67,6 81,5 739 76,8 73,2
Rau dau 16,5 14,1 20,5 15,1 17.9
Cay CN hang nam 2.8 0,8 0,6 0,4 04

Ciy liu nam 8,6 1,8 33 2,7 29
Cay an trai 7.5 1,5 3,0 2,1 2,6
Cay CN lau nam 1,1 0,3 0,3 0,6 0,3

Quy mé nganh chin nudi
Tong sb (gtt, ti d) 414 856 1.734 2.337 2.250

Trong do:

Bo 259 533 1.225 1.542 1.253

Heo 53 68 214 702 892

Gia cim 102 255 295 93 105

Co céiu ndi bd nganh chiin nudi
Tong sb (gtt, %) 100,0 100,0 100,0 100,0 100,0

Bo 10,8 10,4 253 13,8 12,0

Heo 53,1 51,8 923 53,5 54,0

Gia cdm 7,5 8,0 11,8 11,3 30,0

(Cuc thong ké tinh An Giang, 2012)
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Gia tri san xuat nganh Nong nghiép nim 2010 13 26,7 ngan ty dong va nim
2012 1a 35,2 ngan ty. Trong do: trong trot chiém 81,3%, chin nudi 6,4% va dich
vu ndng nghiép 12,3%. Co cau ndi bd nganh ndéng nghiép gan nhu khong thay
d6i trong hon 10 nim qua: trong trot luén chiém ty I¢ rat 16n (thap nhat 14 77,5%
nam 2001, cao nhat 14 84,4% nam 2011), chin nudi chua vuot ngudng 10% va
dich vu noéng nghiép dao dong tir 7% dén 15% téng gid tri san xuat nganh nong
nghiép. Trong trong trot, dan dau 1a nhom cay lwong thuc co hat (chiém 75 — 80%
téng gia tri san xuat cta nganh), tiép dén 1a nhom rau dau cac loai (chiém 15 —
20%) va sau cung 1a nhom cdy cong nghiép hang nim va lau nim (chiém dudi
10%). Trong chin nudi, nhom gia suc (chi yéu 1 bo, heo) ludn chiém ty trong
I6n, chiém trén 65%; nhoém gia cam (ga, vit) ting nhanh trong nam 2012 va hién
chiém 30% (so voi 11%, 12% cac nam 2010, 2011). GDP nganh ndng nghiép
nam 2010 1a 13,6 ngan ty dong, nam 2012 1a 17,9 ngan ty, chi chiém 27,4% tong
GDP nén kinh té nhung chiém dén 88% GDP Khu vuc | cho thiy nong nghiép
van 1a nganh kinh té chinh trong toan nén kinh té tinh An Giang. Xét vé hiéu qua
kinh té: ty 16 GDP/Gia tri san xuat (hay ty 16 VA/GO) ciia nganh ndng nghiép

cling c6 xu huéng giam, giam tir gan 55% nam 2000 xubéng mic 51% niam 2012.
2.3.2. Tong quan cac tai liéu nghién ciru

a) Xay dung co sé dir liéu, wng dung GIS va cong nghé WebGIS

trong linh vec ndng nghiép

Nghién cwu ngoai nwoc

Viéc hoan thién co ciu nong nghiép nham ting nang suat cdy trong, vat
nudi khong chi 1a van dé cua cac qudc gia phat trién ma 1a cua toan Thé Gidi.
Hién nay, nhiéu nudc da va dang chu trong vao viée xay dung mot hé théng nham
cung cap thong tin tong hop cho ngudi dan va cac nha quan Iy nong nghiép phuc
Vu ting ning suit ciing nhu tai co ciu nganh ndéng nghiép. Trong do, viéc ung

dung GIS va vién tham trong xay dung co s dir liéu 3 mang lai nhitng hiéu qua
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tich cuc, dac biét trong bdi canh qua trinh bién doi khi hau dang dién ra ngay cang

nghiém trong.

Nhom tac gia Osamu Nishiguchi va Noriko Yamagata, Nhat Ban, trong

nghién ciu “Agricultral Information Management System Using GIS

Technology” [4] di xay dung mot hé thdng str dung anh vé tinh két hop két qua

phan tich chét luong dat ciing nhu cac sb liéu vé ning suat, chat lugng san pham

nham dua ra cac hoa chét bao vé thuc vat, phan bon sao cho phul hop dong thoi

tiét kiém chi phi va gop phan bao vé méi trudng, mot sé chirc nang ndi bat co thé
ké dén nhu (Hinh 3):

Quan 1y hé théng thong tin ddng rudng, tinh chét dat va cac bao cdo trong
trot dé hd tro quan 1y, 1én ké hoach hoat dong luan canh.

Théng ké s6 lieu vé luong hoa chat nong nghiép, phan bon sir dung cho
ting dong rudng nham dua ra cac dé xuat vé chung loai, ham luong hoa
chat phu hop cho tung loai dat, cay trong ciing nhu thoi Ky sinh truong dé
dat chat luong san pham cao, an toan, hiéu qua va bao vé mdi trudng.

Str dung anh vé tinh dé phan tich cic qua trinh sinh truong cua céc loai
cay trong nhu lta mi, lta gao déng thoi udc tinh ning suat va thoi diém
thu hoach.

Ngoai viéc truy cap dir liéu, nguoi ding con c6 thé cap nhat dir lidu nhu
cac bao céo vé trong trot, nang suat cdy trong,... gop phan cap nhat va phat

trién hé thng.
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Hinh 3. Quan 1y thong tin thtra ruéng cho mot canh dong

Tuy nhién, dé tao thanh mot hé thdng thong tin nong nghiép tong hop thi

cong trinh van con mét s6 han che:

- Chi cung cép thong tin nganh trong trot, chwa c6 thong tin dé phat trién

nganh chin nudi két hop.

- Chua dé cap veé dit liéu khi hau, thién tai, nguon nuéc, sau bénh,...dé hd

trg ra quyét dinh canh tac hop 1y.

Mot nghién cuau cua tac gia M. Todorovic va P. Steduto “A GIS for
irrigation management” [5] ciing da cho thiy nhirng kha ning tng dung cta GIS
trong viéc quan 1y hé thong thiy loi nham phuc vu phat trién nong nghiép. Hé
théng cung cap cong cu phuc vu giam sat, thu thap di liéu thay loi két hop vi tri
khong gian cu thé. Bén canh d6, hé thdng con tich hop cac thong tin vé diéu kién
tho nhudng, ban db sir dung dat va cac yéu té khi hau nhu nhiét d6, luong mura,....
nham hd tro phan tich cac thong tin lién quan dén viéc tudi tiéu phuc vu diéu tiét

ngudn nude phi hop véi didu kién khi hau, loai dat va loai cay trong tai ting khu
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vue, gop phan ting ning suét cac loai cay trong tai khu vuc nghién ctu. Vai viéc
str dung ngodn ngir lap trinh Avenue, hé théng da xay dung cac cong cu chuyén
dung phuc vu quan 1y hé théng thuy loi, tich hop mé hinh xac dinh nhu cau nuéc
tudi tai ting khu vuc dya trén dit liéu vé khi tuong, thily vin, th nhudng, tir 6
c6 phuong an xdy dung ké hoach san xuat nong nghiép hop 1y. C6 thé thay, bang
viéc ung dung GIS, hé thdng quan 1y thuy lgi phuc vu san xuat néng nghiép tai
khu vic Apulia, mién Nam nude Y c6 thé két hop duoc nhiéu yéu té lién quan
theo timg vung lanh thd twong tng va thé hién ching mot cach truc quan. Tuy
nhién, do hé théng ra doi tir nam 2003 va chay trén nén phan mém ArcView, vi
vay can phai cai dit dé sir dung nén tinh linh hoat chua cao, han ché su chia sé
cling nhu cap nhat thong tin.

Mot nghién cuu cua tac gia M. Todorovic va P. Steduto “A GIS for
irrigation management” [5] ciing da cho thay nhirng kha ning ¢ng dung cta GIS
trong viéc quan ly hé thong thiy loi nham phuc vu phat trién nong nghiép. Hé
théng cung cap cong cu phuc vu giam sat, thu thap dix liéu thay loi két hop Vi tri
khong gian cu thé. Bén canh d6, hé thong con tich hop cac thong tin vé diéu kién
th6 nhudng, ban db st dung dat va cac yéu td khi hau nhu nhiét d6, luong mura,....
nham hd tro phén tich cc thong tin lién quan dén viéc tudi tiéu phuc vu diéu tiét
ngudn nude phi hop véi diéu Kién khi hau, loai dat va loai cdy trong tai tirng khu
vuc, gop phan ting ning suat cac loai cdy trong tai khu vuc nghién ctiu. Vai viéc
st dung ngdn ngir 1ap trinh Avenue, hé théng dd xdy dung cac cong cu chuyén
dung phuc vu quan 1y hé théng thuy loi, tich hop mé hinh xac dinh nhu cau nuéc
tudi tai ting khu vuc dua trén dit liéu vé khi tuong, thiy vin, thé nhudng, tir 6
c6 phuong 4n diéu tiét va sir dung ngudn nudc phu hop hon. Co thé thay, bang
viéc tng dung GIS, hé thng quan 1y thay loi phuc vu san xuat néng nghiép tai
khu vic Apulia, mién Nam nuée Y c6 thé két hop dugc nhiéu yéu té lién quan
theo timg ving lanh tho twong tng va thé hién chung mot cach tryc quan. Tuy

nhién, do hé théng ra doi tir nam 2003 va chay trén nén phan mém ArcView, vi
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vy can phai cai dat dé sir dung nén tinh linh hoat chua cao, han ché su chia sé
cling nhu cap nhat thong tin.

Mot nghién cuu cia E. Antomio, “Geographic information system
supported farm irrigation system design and planning” [6] da (thg dung GIS trong
viéc lua chon, thiét ké, cai dat va quan 1y hé théng thay loi ap dung & quy mé mot
trang trai viét quat. GIS duoc sir dung dé phat trién cac ban d6 chuyén dé, phuc
vu tinh trang nudc tudi tai trang trai bao gom: ban d6 dia hinh, thé nhudng, do
ngam, kha ning ngdm nudc caa dat, va hé théng thoat nudc tai khu vire nghién
ctru. Tir cac diéu Kién trén tich hop vai loai cdy trong tai trang trai, hé thong thuc
hién cac phan tich nham xac dinh tinh trang nuéc hién c6 va nhu cau nudc tudi

trong twong lai nham 1én ké hoach cho hoat dong san xuat nong nghiép (Hinh 4).

,lr T Symbol
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Hinh 4. C4c ban db chuyén dé vé diéu kién dia hinh, tho nhudng
va thiy van tai trang trai
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Ngoai ra, lién tuc qua cdc nam 2007, 2008, 2009 va 2013, trong cac nghién
ctru ctia ESRI, mot trong nhitng co quan nghién ctru GIS hang dau Thé gisi da
XUAt ban cac tap san chuyén dé vé tng dung GIS trong néng nghiép nhu “GIS
Solutions for Agriculture — Solutions for production, Agribusiness and
Government” [7], “GIS for Sustainable Agriculture” [8], “GIS for
Agriculture”[9], “Farming the Future — GIS for Agriculture” [10]. Cac nghién
ctru di cho thay hiéu qua cua viéc tng dung cong nghé GIS trong chia sé dit lidu
ndng nghiép, gitp tang ning suat, du bao san luong va cai thién quy trinh san
XUAt, tao dau ra on dinh cho san pham,... GIS duogc sir dung hiéu qua trong viéc
thé hién, thanh l4p cac ban dd tuong tac gitp nguoi dung tiép can voi mot luong
16n cac dit lidu vé& nong nghiép dong thai thuc hién cac phan tich théng ké tir d6
dua ra ké hoach san xuit va phat trién mot cach hiéu qua. Pay 12 ngudn thong tin
hitu ich, khong chi phuc vu cho hoat dong san xuat caa néng dan ma con phuc vu

trong cong tac theo ddi, quan 1y cua chinh quyén.
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Hinh 6. Hé théng quan 1y dién tich tréng mia duong tai Uc

Nghién cttu ctia Balamuragan. M va céc cdng Su, “Agricultural Land
Information System using WebGIS” [11] da gidi thiéu mot hé théng WebGIS
cung cap thong tin vé dic diém, tinh chat dat, nguén tai nguyén nudc cua ting
ving va kha nang phat trién nong nghiép ddi véi ting loai cay trén nén di liéu
khong gian tai tirng khu vuc. Hé thong duoc tich hop thém céac 16p thong tin lién
quan va tai liéu théng ké, cung cap cong cu hd tro tai vé ban d6 dia chinh va ban
d6 dat. Hé thong duogc xdy dung véi phuong phap thanh 1ap, thu thap ban do dia
chinh, ban db dat véi ti 1& 1:50.000, tich hop dit liéu thong ké tinh chét dat vao
ban d6 dat. Két qua da thanh 1ap duoc hé thong thong tin néng nghiép voi cac
chtrc nang nhu: hién thi ban do, tin tirc, cong cu tim kiém,...

Tuy nhién, do muc dich cua cong trinh 1a xay dung mét hé théng quan 1y
dat nong nghiép, nén van ton tai mot s6 han ché so vi mot hé théng thong tin
néng nghiép téng hop:

- Hé théng chi cung cip thong tin bao gom s6 liéu khao sat, tinh chit dat,
danh gia kha nang tich hop vai hoat dong canh tac, trong trot do dé chua

gitip ngudi dung dua ra lya chon tdi wu nhét trong qué trinh canh tac vi
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san xuat nong nghiép con phu thudc nhiéu vé diéu kién khi hau, ngudn

nudc, tinh trang sau bénh,...

- Hé thdng chua cung cip cac béo cdo theo ddi tinh trang sinh trudng, phat
trién cua cdy trong theo mua vu nham lya chon loai ciy trong thich hop
nhét cho timg ving theo tinh trang thyc té, vi vay kho tao duoc su tin cay
cho nguo1 dung.

- Bén canh d6, hé théng chi cung cap thong tin vé thd nhudng, nén chi phuc
vu phat trién trong trot ma chua dé cap gi dén nganh chan nudi, trong khi
d6 hai nganh trong trot va chin nudi nén di doi voi nhau dé khai thac va
phat huy hét kha ning cua nhau.

C6 thé thay bang viéc két hop GIS va Vién tham, gitp xay dung mot cong
cu hitu hiéu nham quan 1y hé thong thong tin nong nghiép, cung cap thong tin
nhanh, chinh xac cho cac nha quan ly cling nhu ngudi dan trong viéc cai thién
hiéu qua canh tac. Trong do, voi su phat trién ngay cang manh mé cua internet,
viéc phat trién mot hé théng quan 1y thong tin nong nghiép ung dung WebGIS 1a

mot lam thiét thuc.

Nghién ciru trong nuwoc

Tai Viét Nam, khi GIS va cong nghé vién tham dang phat trién, ciing voi
nhu cau quan 1y ciing nhu cung cap thong tin ndng nghiép ngdy cang cao, cac
nghién ciu vé hé thong thong tin nong nghiép ngdy cang gia tang.

Nghién ctru “Bién dong hién trang phan bd co cidu mua vu laa ving Dong
bang song Ciru Long trén co sé anh vién tham MODIS”[12] cua tac gia Tran Thi
Hién, V6 Quang Minh d3 cho thay su phan b va bién dong co cdu mua vu laa
tai Dong bang séng Ciru Long bang phuwong phép st dung anh vién tham. Nghién
ctru sir dung anh vién tham MODIS (MOD09Q1) va tinh toan gia tri NDVI, tir
d6 xay dung ban d6 phan bd co ciu mua vu theo timg nam va thuc hién chéng
|6p va danh gia bién dong mua vu qua cac nam. Két qua cho thay sy phan b co

cdu mua vu & Pong bang song Ctru Long c6 thé chia thanh 2 nhom thoi vu bao
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gom thoi vu dién hinh cua ving phu sa nudc ngot va ving nudc troi nhigm man.
Trong d6, sy phan bd co cau mua vy lua & Pong bang song Ciru Long twong doi
phirc tap, thoi vu lta nhin chung chiu sy anh hudng rat 16n tir cac dic diém caa
khu vuc canh tac nhu: ngudn nuéc tir hé théng kénh muong, thuy loi, ngudn nude
troi va tir co so ha ting ctia nha nudc nhu hé thong dé bao, thiy loi. Qua d6 cho
thiy viéc str dung anh vién tham gitup cung cip cai nhin bao quat, nham xac dinh
co cAu mua vu cling nhu xac dinh sy thay ddi co cAu mua vu va cac nguyén nhan
tac dong dén su thay d6i d6. Bén canh do, nghién ctru ciing cho thay hoat dong
san Xuat néng nghiép bi chi phoi rat nhiéu bai cac yéu té nhu nguén nudc, khi
hau,..vi vady mot hé thdng tich hop céc thong tin nong nghiép 1a mot viéc 1am can
thiét.

Nghién ctru cua tac gia Hoang Phi Phung va Lam Pao Nguyén vé “Giam
sat dién tich trong laa tinh An Giang st dung dit liéu vién tham radar Sentinel —
17 [13] da cho thay nhiing wu diém trong viéc sir dung anh vién tham trong giam
sat laa. Nghién cuu st dung dir liéu anh radar cho muc dich giam sat mua vy,
thanh 1ap ban do lta. Anh radar Sentinel-1 véi phan cuc VV va VH c¢6 kha ning
st dung dé nhan dién laa, tir d6 thanh 1ap ban do lua tai khu vue nghién cttu. Anh
vé tinh Sentinel-1 véi nhimg dic diém ndi bac nhu ¢6 chu ky thu anh 1a 12 ngay,
d6 phan giai khong gian cao va dugc cung cap mién phi. Pay dugc xem nhu mot
ngudn dit lidu hitu ich trong viéc xdy dung co sé dir liéu vé dat trong 1aa noi riéng
va hoat dong san xuat néng nghiép noi chung, gop phan phuc vu cong tic quan
1y va gidm sat thong tin nong nghiép.

Pong thoi, nghién cau cua tac gia Pham Thi Mai Thy vé “Ung dung anh
vé tinh VNREDSat-1 va twong dwong giam sat hién trang sir dung dat nong
nghiép khu vuc Tay Nam Bo phuc vy phat trién Kinh té - x4 hoi va tung pho véi
bién d6i khi hau” [14] ciing cho thay nhiing wu diém cua anh vé tinh trong viéc
giam sat dat nong nghiép. Nghién ciru sir dung anh vé tinh VNREDSat-1 phuc vy
giam sat hién trang str dung dat nong nghiép cho mot sé loai hinh st dung dat cha
yéu ¢ DBdng bang song Ciru Long nhu 1da, cay an trai, nudi trdng thiy san, rung,
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gitip dap ung nhu cau cap nhat nhanh nhiing bién dong st dung dét so véi quy
dinh nham kiém ké va thanh 1ap ban db hién trang s dung dat. Bén canh do,
nghién ctru ciing thuc hién wéc lwong nang sudt lua tir anh vé tinh radar, day duoc
xem la co s& danh gia két qua san xuat, can ddi tiéu dung, xuat khau, du trir lvong
thire, gop phan phat trién nén nong nghiép bén viing.

Nghién ctru cia tac gia Tran Lé va cac cong su thude truong Dai hoc Can
Tho vé “Xay dung hé thong thong tin chuyén nganh ndng nghiép phat trién nong
thon trén WebGIS” [15] d3 xdy dung hé thong WebGIS quan 1y di liéu tong hop
cho Sé Nong nghiép va Phat trién Nong thon Thanh phé Can Tho. Hé théng phuc
vu quan ly dir liéu cho sau Chi cuc twong rng véi sau phan hé: thuy loi, thuy san,
tht y, phat trién ndng thon, bao vé thuc vat, nudc sach va vé sinh moi truong va
phan hé quan 1y tong hop. Hé théng dugc xay dung trén nén tang st dung phan
mém Microsoft Visual Studio.NET c6 tich hop ngon ngit lap trinh VB.NET va
Csharp, SQL SERVER, co s dir liéu khong gian va thu vién GIS ma ngudon mo
SharpMap. Véi két qua dat duoc hé théng cho thay nhitng wu diém trong viéc str
dung cong nghé WebGIS va cac hé quan tri co so dir liéu nham quan 1y cac thong
tin vé nong nghiép.

Bén canh d6, nhom tac gia Lé Van Thanh va cac cong su da thuc hién
nghién ciu “Ung dung cong nghé WebGIS quan 1y dit liéu thay loi tai TP. Can
Tho” [16] nham xay dung website quan 1y hé thong song ngoi, kénh rach, dé bao
va cac cong trinh thuy loi tai dia phuong, phuc vu phat trién nong nghiép. Hé
thdng duoc xay dung dua trén nén tang ngon ngit lap trinh ASP.NET, co sé dix
liéu khong gian dugc dua vao hé quan tri SQL Server 2008 va st dung thu vién
lap trinh ma nguén mo SharpMap. Ung dung gitp ngudi dung c6 thé thuc hién
thong ké dit liéu, thanh 14p cac ban dd chuyén dé vé song ngoi, kénh rach, dé bao
va cac cong trinh thay loi mot cach d& dang, tir d6 giup xay dung ké hoach mua
vu hop ly.

Pé tai “Nghién cttu tng dung cong nghé GIS vao quan 1y san xuat lua &
Pdng bang Song Ctru Long” [17] cua Nguyén Ping V¥ di sir dung anh vién tham
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quang hoc MODIS vao viéc theo ddi san xuit Ita. Nho cong cu phan tich chi s6
thue vat, tng dung chiét xuat thong tin vé dién tich laa qua cac mua vy, giup theo
ddi qua trinh xudng gidng, suc khoe cay laa ciing nhu du kién thoi gian thu hoach.
Hé thdng c6 kha nang cap nhat va luu trit s liéu tich hop lién quan dén hoat dong
san xuat nhu tién do gieo cdy lua, hién trang stc khoe laa, tinh trang sau bénh,
ché do tudi tiéu, tinh trang ngap Ging, xdm nhap min, tién do thu hoach,.... cho
ting thira ruong hoac timg don vi lanh tho wng véi yéu cau ctia mdi dia phuong.
Nguoi dung dang nhap vao hé théng thong qua mang internet, kich hoat vao thira
ruong hoac timg don vi 1anh tho tuong tng theo xa, phudng trén ban do ma minh
muén cap nhat cac loai thong tin noéi trén yéu cau. Uu diém cua hé théng 1a st
dung anh MODIS mién phi dé xay dung ban d6 lta vdi do chinh xac cao, cung
cap cho nguoi dung cr 8 ngdy mot ban d6 phan anh tinh hinh san xuét lua tai thoi
diém cu thé.

Ngoai cac nghién ctu vé khoa hoc, cac trang thong tin vé nong nghiép tai
Viét Nam ciing duoc dau tu phat trién, mot s6 trang thong tin nong nghiép ni bat

c6 thé ké dén nhu “Tin tizc néng nghiép” (http://tintucnongnghiep.com/), “Tin

nong nghi¢p” (http://tinnongnghiep.vn/), “Bdo nong nghi¢p Viét Nam”

(http://nongnghiep.vn), “Ban nha nong” cua Mobifone

(http://bannhanong.mobi/), “Céng théng tin dign tir ciia B¢ néng nghiép va Phdt

trién néng thén” (http://www.mard.gov.vn), “Ky thudt néng nghiép”

(http://kythuat.tintucnongnghiep.com/),...

Nhin chung céc trang thong tin vé ndng nghiép cung cap thong tin cha yéu
dué6i dang céc bai viét ngan co dinh kém mét s6 hinh anh minh hoa. Mét sé trang
thong tin c6 dé cap dén van dé vé tinh hinh san lugng cay tréng va vat nudi ciing
nhu dich bénh nhung chi mang tinh chét riéng 1é cho tirng khu vuc. C6 thé nhan
thiy théng tin nong nghiép trén cac trang web nay cung cap dén ngudi dung théng
qua cac bai viét, sb liéu thong ké, hinh anh 1a chu yéu. Do dé, tinh khoa hoc cua
thong tin ciing bi han ché, dic biét 1a tinh chat khong gian dia 1y cta thong tin.
Mt khac, hé thong thong tin néng nghiép hoan hién ciing doi hoi viéc chia sé cac
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ban tin vé& nong nghiép véi nguoi dan, do d6 viée tich hop cac ban tin ndng nghiép

vao hé thong thong tin nong nghiép 1a huéng di rat thiét thuc.
b) Téng quan vé Ontology va cac wng dung trong nong nghiép

Lich si phat trién

Thuat ngit Ontology c6 ngudn gbc va phat trién tr moén khoa hoc
Metaphysics (Siéu hinh hoc) xuét hién tir rat sém va c6 ngudn gdc tir triét hoc
[18], lan dau tién duoc nhic dén trong quan diém triét hoc cua Aristotle (cha dé
cua nganh khoa hoc Metaphysics). Theo Aritotle, Metaphysics 1a mot mon khoa
hoc nghién ctru, quan sat thé giéi thuc, tirc 1a nhirng vat thé dang ton tai hoac
khong ton tai. Cac vat thé ton tai phai c6 dic diém nhan dang, tinh da dang, méi
guan hé [19], [20].

Mic du thuat ngir Ontology c6 gbc tir xuat phat tir Triét hoc nhung c6 thé
phan biét Ontology thanh hai loai khac nhau, mot 1a Ontology thuan tiy trong
Triét hoc, hai 1a Ontology danh cho ap dung trong khoa hoc. Chiing c6 nhiing
diém giao nhau vé mat khai niém nhung trong chuyén dé nay thuat ngir Ontology
phai dugc hiéu theo nghia thir hai — Ontology dugc ap dung cho khoa hoc.

Thuat ngit Ontology trong khoa hoc duoc gigi thiéu lan dau tién boi Gruber
[21] vao nam 1995, theo d6 Ontology dugc miéu ta la sy dinh nghia rd rang cua
mot khai niém da duogc chia sé. Trong “Theory and History of Ontology” [18],
Raul Corazzon ciing da dinh nghia Ontology 1a 1y thuyét vé cac vat chat va moi
quan hé ciia chting, n6 cung cap céc tiéu chi dé phan biét cac loai ddi twong khac
nhau (cu thé va triru tuong, ton tai va khong ton tai, thuc té va 1y tudng, doc 1ap
va phu thudc) va cac mdi quan hé cua chung (quan hé, phu thudc, xac nhan). Con
d6i véi nganh khoa hoc may tinh, Ontology mang y nghia hién dai hon, né 1a tap
hop cac loai thuc thé duoc dinh nghia va cac quan hé gitta ching duoc sap xép
trong mot hé thdng cé cau trac theo tirng ngit canh ma ngudi ding dang quan
tam. Hay noi cach khac, Ontology cung cap mot bo tir vung chung bao gém cac

khai niém, cac thudc tinh co ban va quan trong dé nhan dang duoc dbi tuong, cac
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dinh nghia cua cac khai niém va cac thudc tinh, ngoai ra no con cung cap cac rang
budc, quan hé gitta cac thuc thé, d6i twong, doi khi cac rang budc nay 1a gia dinh
theo mot ¥ nghia mong mudn caa bo tir ving duoc sir dung trong mét linh vuc
nao do, tir d6 c6 thé giao tiép dugc gitra ngudi VoI ngudi, ngudi Vi may tinh,
may tinh v&i may tinh tir cac hé thong phén tan khac nhau.

Ngay nay, Ontology dugc ¢ng dung phé bién trong nhiéu linh vuc khac
nhau, ndi bat 13 trong cac nghién cru Vé tr tué nhan tao (Al), hodc 1am nén tang
cho Semantic Web (SW), cac hé théng k¥ thuat, tin hoc y sinh... Muc dich cta
Ontology d6 1a tao ra dugc b tir vung c6 cau tric giup cho cac hé thong phan tan

c6 thé ciing hiéu va khai thac tai nguyén cua nhau.

Nghién ciru Ontology trong linh vwc Nong nghiép
% BO tir dién AGROVOC

Trong linh vuc Nong nghiép, To chic FAO ciing di khéi dau trudc tién
Véi viée xay dung bo tir viing AGROVOC [22]-[24] bao gdm tat ca cac khai niém
trong tat ca cac linh vuc quan tim cua cua To chuc FAO, bao gom: dinh dudng,
noéng nghiép, thay san, 1am nghiép, mdi truong...AGROVOC bao gdm hon
32.000 khai niém va duoc dién dat bang 23 ngdn ngit nhu tiéng A Rap, Trung
Qudc, Séc, Anh, Phap, Puc, Hindi, Hungary, Y, Nhat, Han Qudc, Lao, Malay,
Tiéng Thai, tiéng Tho Nhi Ky va tiéng Ukraina. Vi muc dich hd trg cho nguoi
dung c6 thé tra ciru bat cir thong tin ma chua nam viing trong cac linh vuc noi
trén, chang han nhu tra ctru vé tén goi pho thong cua mot loai cay trong bang mot
ngdn ngit cu thé nao d6, hodc c6 thé tim mdi quan hé gitra san pham va cay trong
san xuat ra san pham d6. Bo tir vung nay c6 thé duoc str dung nhu ké thira cho
nhiéu hé thdng tim kiém thong tin. Ngay sau d6, FAO ciing di trién khai dy an
AOS (Agricultural Ontology Service) [25], [26] ké tir nam 2001. Bang cach sir
dung cac kién thtc co trong hé thong tir vung va tir dién nhu 1a AGROVOC, AOS
cam két phét trién cac thuat ngit, khai niém chuyén nganh cu thé theo timng linh

vuc, tir d6 hd tro tot hon cho hé thong quan 1y thong tin trong Nong nghiép trén
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mdi truong web. AOS véi muc dich 1a cung cap mot dich vu kién thic bai bo
Ontology trong linh vic néng nghiép. N6 c6 thé 1a thong tin vé thoi gian gieo hat
cho hé thdng thong tin néng nghiép hoic 1a hé thong quan 1y thong tin vé tinh
hinh dich bénh trong ndng nghiép.
% CAB Thesaurus

CAB Thesaurus [24], [27] 1a b6 tir dién cac khai niém, thuat ngir trong
nhiéu linh vuc khac nhau nhu: nong nghiép, lam nghiép, tréng trot, nghién cuu
vé dét, con trung, sinh 1y hoc, thudc tha y, dinh dudng va nghién ciru nong thon.
N6 cung cap cong cu tim kiém cho ngudi dung khi sir dung da trén bo co so dit
licu CAB ABSTRACTS va GLOBAL Health, ciing nhu cac san pham c6 lién
quan. Co6 thé tham khao bo tr vung tai dia chi trang web sau:
www.cabi.org/cabthesaurus/. CAB c6 nhitng diém manh sau day:

- Cung cap bo tir vung bat dau duoc cap nhat tir nam 1983, ¢6 nghia
1a trai qua mot thoi gian rat dai nén bao ham nhiéu thuat ngir twong
dong, thuan loi trong nghién ciu.

- Puoc cap nhat thudng xuyén va ban cap nhat méi nhat 1a vao thang
7/2017.

- Pham vi tri thtc cta bo tir vung bao trum trén nhiéu linh vic khoa
hoc, doi song, khoa hoc cong nghé va khoa hoc xa hoi thuan tiy
cling nhu rng dung.

- Tong s cac thuat ngir hién nay da dat gan 2.7 triéu thuat ngi.

- Cac thuat ngit bao gom day du moi mic do chi tiét cling nhu cac
thuat ngir lién quan.

- B0 tir vung da ngon ngit v6i kha nang dién dat bang tiéng Ha Lan,
tiéng Bo Pao Nha va tiéng Tay Ban Nha va hau hét bang tiéng Anh,
cong véi noi dung nho hon bang tiéng Pan Mach, tiéng Phan Lan,

tiéng Phap, tiéng Duc, tiéng Y, tiéng Na Uy va tiéng Thuy Dién.
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% NALT

Thu vién Thuat ngit Nong nghiép Quéc gia (National Agriculture Library
Thesaurus — NALT) [28], [29] 1a m6t bo tir vung truc tuyén vé cac thuat ngit néng
nghiép dién dat bang tiéng Anh va Tay Ban Nha, va ciing 1a mot san pham cua su
phdi hop gitra Thu vién Nong nghiép Quéc Gia, to chire USDA va Vién Hop tac
Hoa Ky vé linh vuc phdi hop trong ndng nghiép ciing nhu cac Vién Nong nghiép
M¥ Latin khac. Danh myc thuat ngit vé sinh hoc chiém phan Ién thuat ngix trong
bo tir dién NALT. Trong khi d6, danh muc Dia 1y chinh tri chu yéu duoc mo ta &
cap quéc gia thuoc Tur dién Nong nghiép NAL bao gom cac ciu trac phan cap,
tuong duong va mdi quan hé két hop gitra cac khai niém. Hién tai, bo tir dién nay
duoc xem nhu chi muc chinh cho co so dit liéu cia Thu vién Nong nghiép Qudc
gia (NAL) Vé trich dan cac ngudn tai nguyén ndng nghiép.

% GACS [24]

Mot du an két hop tat ca cac khai niém cua 3 bo tir dién trén gém co
AGROVOC, CAB va NAL thanh méot — Du 4n khai niém Néng nghiép Toan cau
(Global Agricultural Concept Scheme — GACS). GACS déng vai trd nhu cau ndi
cac tai liéu nghién cu cia AGROVOC, CAB va NAL tuwong Gng véi su phoi
hop caa FAO, Trung tim Néng nghiép va Khoa hoc Quéc Té (CABI) va Thu
vién Nong nghiép Qubc Gia Hoa Ky (NAL).
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Hinh 7. So d6 két hop cac hé théng Ontology [24]
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% FOM va FORS [30], [31]

Trong nhimg nam gan day, nhiéu dé tai nghién ctu vé viéc ap dung ky
thuat Ontology vao trong quan Iy néng nghiép va da dat duoc nhiéu két qua, dién
hinh nhu mot s6 du 4n nhu M6 hinh FOM (floricultural ontology model) &ng
dung Ontology trong linh vuc trong hoa tai Trung Quéc, ndi tiép du an trén la
FORS (Floricultural Ontology Retrieve System). Hay nhu du 4an LODE (large
scale ontology construction, an ontology development and management system)
cling 1a mot dy 4n nghién ctru rhg dung Ontology trong ndng nghiép nhu vai quy
mo 16n.

% RO

Du 4n Ontology vé Gao (Rice Ontology — RO) [32] dugc phat trién & Nhat
Ban 1a mot Ontology chuyén vé cac thong tin vé bd gen cua gao va da duogc phat
trién nhu 13 mot Ontology trong linh vuc Sinh hoc, c6 thé dugc ap dung dé trao
d6i nhimng thong tin vé nguon gen. Trong Ontology vé Sinh hoc, nguén Gen va
cac qua trinh sinh hoc duoc két ndi dé bao phu cac tri thirc vé di truyén hoc ciing
nhu thong tin vé Gen [33].

% PO

Du an Ontology vé thuc vat (Plant Ontology — PO) [34] duoc phat trién boi
Jaiswal va cac ddng nghiép, no chia dung bo tir vung co kiém soat, ddi tuong
cta du an 13 cac loai thuc vat c6 hoa dé Iy ra nhimg chi giai vé bo gen va kiéu
hinh ctia Gen dé tap hop thanh bo dit liéu. B6 Ontology PO [34] mé ta vé dic
diém hinh thai va giai phau, xac dinh cac giai doan khac nhau cua chu ky cudc
séng cua cay (giai doan sinh trudng) va cac cdu truc ciy (giai doan phat trién)
nhu 13: giai doan sinh dudng, giai doan sinh san, nly mam,...Bo tir vung dugc str
dung dé mo ta khai quat mo hinh giai phau thyc vat, hinh thai hoc, giai doan Ién
1én va phat trién cling nhu cac chu thich thém cac bo duy lidu vé ngudn gen va di

truyén hoc [34].
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%+ Zea mays Ontology

Du 4n Zea mays Ontology [33]-[35] 1a mot Ontology mau trong linh vuc
khoa hoc thuc vat. N6 giéi thiéu vé cdu trac cta cdy, bao gdm giai phau hoc va
hinh thai hoc cua ngd. N6 bao gém ca cac thuat ngir quéc té vé thuc Vat, céc tai
liu tham khao, tir ddng nghia va thong tin hé thdng céc loai va cac ngudn mo
rong. Su sap xép cac thudt ngir tir ving duoc Kiém soat phan anh sy hiéu biét hién
tai vé mdi quan hé sinh hoc gitta cac bo phan thuc vat lién két & co quan, té bao,
mo va co quan. Bd Ontology Zea mays co6 thé dugc truy cap thong qua trang web
Ontology Thuc vat hoc (Plant Ontology).

% CWR

Du an Ontology vé cac cay trong hoang dai (The Crop Wild Relatives
Ontology - CWR) [36] 1a du an lién quan gitra FAO, Trung tam Pa dang Sinh
hoc Quéc té (Bioversity International) va cac bén lién quan khac. Diém khai dau
ciia CWR 1a b 11407 thuat ngit duoc thu thap tir ngudn Online. Céac thuat ngi
c6 lién quan cao duoc nhom lai vao mot chu dé, tuwong tng véi danh muc
AGROVOC (Ontology c4p cao — Top-level) hodc cac chi muc caa cic ngudn
khac (tir dién vé sinh hoc, dia 1y online).

Nghién ctru phat trién Ontology cho quan 1y kién thirc nghién ciu trong
ndéng nghiép: Pién ciu cho gao Thai Lan (Ontology development for agricultural
research knowledge management: a case study for Thai rice) cua tac gia Aree
Thunkijjanukij [33]. Thong tin nghién ctru 1a mot trong nhirng yéu tb quan trong
cho su phat trién trong nghién ctu ca trong viéc xay dung chinh sach va nang cao
nang luc caa cac nha nghién ciru. Vi vay tat ca cac nghién ctru va két qua nghién
ctru trong qua khtr duoc coi 1a mot phan cé gia tri co so tri thirc cho sy phat trién
nghién ctru. Tuy nhién, mot cong cu tim kiém thong thuong khong thé dap ung
day du cac nhu cau cua cac nha nghién ciru khi thuc hién tim kiém cac khai niém,
két qua truy van thuong dan dén két qua mo ho khi di kém theo 13 rt nhiéu thong
tin khong lién quan. Va diéu ndy ciing twong tu trong truong hop cia cac nha
nghién ctu vé gao ¢ Thai Lan.
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Ddi vai cac nghién ciru vé Ontology tai Viét Nam cha yéu tap trung di sau
vao linh vuc Cong nghé thong tin, cac ing dung dac trung nhu xay dung cong cu
tim kiém, quan 1y thong tin... Mot s6 dé tai nghién ctru dién hinh trong tng dung
Ontology c6 thé ké dén nhu dé tai “Viet Nam - Knowledge and Information
Management (VN-KIM)”’[40]. Mién dit liéu ma VN-KIM huéng dén 1 céac thuc
thé duoc dé cap dén trong cac thong tin quéc té hang ngay. Ontology ctiia VN-
KIM hién tai ¢6 khoang 250 16p va 100 thudce tinh. Co s¢ tri thic hién c6 khoang
80,000 thuc thé vé cac nhan vat, thanh phd, cong ty, té chiic quan trong va phd
bién trén thé gioi.

Chtrc nang chinh cta Viet Nam - Knowledge and Information Management
13 rat trich va chi thich tu dong I6p va danh hiéu cua cac thuc thé c6 tén xuat hién
trong cac trang bao dién tur tiéng Viét. VN-KIM bao gom nhiing khdi chinh sau:

- Co sé tri thiic vé cac nhan vat to chirc nii non séng ngdi va dia diém
phd bién ¢ Viét Nam.

- Khéi rut trich thong tin ty dong tir cac trang bao dién tu tiéng Vieét.

- Khéi truy hoi thong tin va cic trang Web vé cac thuc thé co tén &
Viét Nam.

Ngoai ra con ¢ cac dé tai nghién ctru 4p dung céng nghé Ontology trong
khai thac dir liéu truc tuyén nhu khai thac van ban phap luat, khai thac tai liéu thu

vién truc tuyén, xay dung cong thong tin.
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2.4. Dix liéu thu thap va phwong phap xay dwng hé théng
2.4.1. Ngudn dir ligu thu thap

a) Dir liéu vé nong nghiép

Céc dit liéu vé nong nghiép duoc tap trung thu thap ¢ 3 linh vuc: trong trot,
chan nuéi va thity san. Cac dir liéu nay duoc tong hop tir S6 Nong nghiép va Phat
trién nong thon tinh An Giang, két hop véi cac s6 liéu tir Cuc théng ké tinh An
Giang. Cac s liéu nay dugc tong hop thanh mot chudi cac gid tri lién tiép tir nim
2010 —2016 va dugc lién két voi dbi tugng khong gian nham xay dung chirc ning

“biéu dd - ban d6 twong tac da thoi gian” trén tng dung WebGIS ndng nghiép.

Linh vuc trong trot

Cac s6 liéu théng ké linh vuc trong trot tap trung 3 loai gia tri gom dién
tich, san lugng. Theo d6, cac nhom cay trong duoc phan nhom nhu sau (dya theo
phan nhom cua Cuc théng ké tinh An Giang):

- Nhém cay luong thyc (1aa; bap)

- Nhém cay chat bot (khoai lang; khoai mi; khoai so; cdy chat bot khac)

- Nhém cay rau dau (rau, dua cac loai; dau cac loai)

- Nhém ciy hang nim (m¢; mia; thudc 14; day; bong vai; cay cong nghiép
hang ndm khéc; cdy hang ndm khac)

- Nhom cay an qua (xoai; chudi; mang cau; cam, quyt; budi; tdo; nhan; cay
an qua khac)

- Nhém cay lau nam (dira; diéu; ho tiéu; cdy 1au nam khac)
Linh vuc chdn nuoi

Céc so liéu thong ké & linh vuc chan nudi tap trung vao sd lugng va san
lwong caa cac loai vat nudi. Theo do, cac gia tri théng ké duoc chia thanh cac
nhom:

- Nhom gia suc (trau; bo; lon; ngua; dé, ctru)

- Nhém gia cam (ga; vit, hgan ngdng)

- Nhoém khac (mat ong)
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Linh vuc thay san

Céc sd liéu vé thay san tap trung vao dién tich va san luong cua céc loai
thaty san. Céc sé liéu thong ké duoc phan chia theo loai thiy san va hinh thuc
canh tac:

- Loal thay san: tom, ca, thay san khac.

- Hinh thtrc canh tac: nudi tham canh; nu6i ban tham canh; nu6i quang canh
va quang canh cai tién.

b) Dir liéu vé diéu kién tw nhién
Diz ligu Vé khi twong — thiiy vin

Dix liéu thong ké vé khi twong - thity van duoc thu thap nham cung cap cac
thong tin lién quan dén linh vuc nong nghiép tai tinh An Giang. Cac thong tin nay
gitip ngudi ding phan tich cac yéu t lién quan dén ciy trong va mua vu. Céc sd
liu quan tric dugc tong hop tir mot s6 tram khi tuong thiy van chinh cua tinh
An Giang (Hinh 8).

Tram Tan Chau
N

Tram Chau Déc
A

Tram Xuan T

Tram Cho Mé&i
A

Tram Tri Ton

Tram Long Xuyén
A

Hinh 8. Vi tri cac tram quan trac chinh trén dia ban tinh An Giang
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Céc s6 liéu khi twong — thuy van duoc tong hop tai cac tram quan tric (2010
- 2015) bao gém:
- Nhiét do: nhiét do trung binh, nhiét d6 cao nhat, nhiét d6 thap nhat
hang thang.
- Do am: 6 4m trung binh, d6 am thap nhat hang thang.
- Luwong mua: tong luong mua hang thang
-S4 gio nang: tong sé gio nang hang thang.
- Muc nuéc: muc nude trung binh, myc nudce cao nhat, mue nuéc thap

nhat hang thang.

Diz ligu vé tho nhwéng

Dit liéu thé nhudng tinh An Giang duoc thu thap duya trén ban d6 dat tinh
An Giang (nam 2006) do Pai hoc An Giang xay dung. Theo d6, tinh An Giang
tap trung cha yéu cac nhom dat chinh bao gom: nhoém dat Than bun, nhoém dat
Cat niii, nhom dat Phu sa c6, nhom dat Phu sa, nhém dat Phén, nhom dét Phu sa
boi ven song. Hé thong phan loai dat dya trén Hé thong Cha dan ciia FAO/Unesco
(1988) [3]. Thong tin vé hién trang thd nhudng gitp ngudi dung c6 mot cai nhin
téng thé vé su phan bd cac loai dat dai, tir d6 gitip lya chon loai ciy trong va hinh
thirc canh tac phu hop (Hinh 9)
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Hinh 9. Ban d6 dit tinh An Giang nim 2006

¢) Dir liéu vé kinh té - xa hoi
Diz ligu hign trang sir dung dat

Dit liéu vé hién trang str dung dat dugc tong hop tir ban d6 hién trang sir
dung dat tinh An Giang ti 18 1:50.000 (ndm 2014). Céc loai hinh sir dung dat dugc
phan nhom lai d@é phu hop v6i muc tiéu nghién ctru cua dé tai, bao gdm: Dét trong
laa; Dat tréng cay hang nam khac; Pit 1am nghiép; DAt nudi tréng thuy san; bit
ndng nghiép khac; Dat ¢; Dt chuyén dung; Dét giao thong; Dat phi nong nghiép
khac; Song ngdi, kénh rach; Pat chua st dung (Hinh 10).
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Dét tréng lua

D4t tréng cay hang ndm khac

D4t trdng cdy 13u ndm
Il ©it 13m nghiép

D4t nudi trdng thiy san

Dt ndng nghiép khac

pito

Dét chuyén dung

D4t giao thong

D4t phi ndng nghiép khac

Song ngoi, kénh rach

Dét chua sir dung

25 0 25 Skm

Hinh 10. Hién trang sir dung dét tinh An Giang nam 2014
Dir liéu cdac hop tac xa nong nghiép

Toan tinh An Giang c6 107 hop tac xa (HTX) linh vyc nong nghié¢p (nam
2016). S6 lugng thanh vién tham gia 14 9.470 thanh vién. Trong do, c6 trén 4.000
thanh vién c6 st dung dich vu cuia HTX, chiém gan 42% [41].

Vé quy mé hoat dong cua hop tac xa: c6 18 HTX hoat dong tir 04 dich vy
tro 1én, 27 HTX hoat dong tir 2-3 dich vy, con lai chi hoat dong khoang 01 dich
vu. Hau hét cac HTX déu hoat dong dich vu bom tuéi, bom tiéu 1a chu yéu. Bén
canh d6, mot s6 HTX con thuc hién thém cac dich vu nhu tin dung noi bo (co 20
HTX), cung tng vat tu ndong nghiép (c6 19 HTX), tiéu thu nong san (c6 15 HTX)
va nhan gidng laa (c6 08 HTX) [41].
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Hinh 11. Vi tri phan bo cua cia cac hop tac xi
Diz ligu Vé cdc cho ddu méi nong san
Tinh An Giang c6 trén 76 vi tri cho dau méi quan trong co cung cap cac
mit hang ndéng san. Cac vi tri ndy duoc s6 hoa tir dir lidu diéu tra thuc dia va cac
dir liéu rat trich tir ban do hién trang sir dung dét tinh An Giang nam 2014 (Hinh
12).
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Hinh 12. Vi tri cac cho dau méi nong san quan trong
d) Dir liéu ban d@6 nén va cac dir ligu anh vién tham

Ban do nén tinh An Giang duoc xdy dung tir cac 16p thong tin gdm: 16p dit
liéu ranh gidi hanh chinh; 16p dir liu thay hé; 16p di liéu giao thong; 16p dir liéu
dia hinh.
Dir ligu ranh gioi hanh chinh

Di liéu ranh gi6i hanh chinh tinh An Giang dugc tong hop tir 16p ranh gidi
hanh chinh trong ban dd hién trang sir dung dat tinh An Giang (ndm 2014). Di
lieu ranh giGi hanh chinh dugc xay dung chi tiét dén cap phuong xa (11 huyén va
thanh phd cap tinh; 156 x4, phuong, thi tran) (Hinh 13). Ma don vi hanh chinh,
tén don vi hanh chinh duoc cap nhat tir Nién giam tham théng ké tinh An Giang
nam 2016 [42].
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Hinh 13. Dit liéu ranh gidi hanh chinh tinh An Giang

Dir liéu giao thong

Dit liéu giao thong tinh An Giang duoc tong hop tir 16p dit liéu giao thong
ctiia Open Street Map, 16p dit liéu giao thong trong ban d6 hién trang sir dung dat
tinh An Giang (nim 2014). Bong thoi, s6 héa bo sung bang phan mém QGIS dua
trén ban do giao thong cuia Google Map (Hinh 14).

36



Hinh 14: Dt li¢u giao thong tinh An Giang
Dir ligu thay hé
Dit lidu thay hé dugc tong hop ban d6 Hién trang hé théng dé bao tinh An
Giang nam 2012 (Vién Khoa hoc Thuy loi Mién Nam) . Bong thoi bd sung va
cap nhat véi 16p dix liéu séng hd, mat nude tir Ban do hién trang st dung dat tinh

An Giang (ndm 2014).
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Hinh 15: Dit li¢u thuy hé tinh An Giang

Dir liéu dia hinh
Dit liéu dia hinh tinh An Giang duoc tong hop tir bo co sd dit liéu nén khu

vuc Bong bang Song Ctru Long cta Trung tim Vién tham va Hé thong tin Dia

1y, Vién Dia ly tai nguyén TP.HCM.
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Hinh 16. Dir liéu dia hinh khu vuc Bay Nui, An Gian
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Dir liéu vién thim

Ngudn dit liéu vién tham dugc tich hop vao hé théng nham theo ddi su thay
ddi vé khong gian va thoi gian cua cac ddi tuong trén bé mit. Theo do, dé tai st
dung céc loai dir liéu vién tham sau:

- Anh vé tinh (giai doan 2010-2017): dé tai thu thap dit liéu cac anh tir vé
tinh Landsat 5, Landsat 7, Landsat 8 (ngudn: https://earthexplorer.usgs.gov)

- Ban d6 giai doan sinh trudng cdy lta tinh An Giang (ndm 2017): duoc Xir
Iy tir anh vé tinh Sentinel — 1 (ngudn: Trung tdm Ung dung Cong nghé Vil tru
TP.HCM)

- Ban @6 tinh hinh ngap lut tinh An Giang (nam 2017): dugc xi 1y tir anh
vé tinh Sentinel — 1 (nguon: Trung tim Ung dung Cong nghé Vil tru TP.HCM)

2.4.2. Phwong phap xay dung hé thong

a) Phwong phap xay dung co sé dir liéu

Quy trinh x4y dung co s& dir liéu dia 1y cua Hé thong thong tin ndong nghiép
tinh An Giang dugc tham khao dva trén “Quy trinh xdy dung co so dir liéu nganh
Tai nguyén Moi trwong” trong quy dinh vé quy trinh va dinh muc kinh té - ky
thuat xay dung co s¢ dit liéu (Thong tu 26/2014/TT-BTNMT, ban hanh ngay 28
thang 5 nam 2014). Theo d6, quy trinh xdy dung co s¢ dit liéu gom cac budc
chinh sau: thu thap ndi dung thong tin, phan tich nodi dung di liéu, thiét ké mo
hinh co s dit liéu, xay dung danh muc va nhép siéu dit liéu, chuan hoa va chuyén

doi dir liéu, bién tap di lidu, kiém tra va giao nop san pham (Hinh 17).
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Phan tich ndi dung
thong tin dir liéu

Thiét ké md hinh co sé dir liéu

Tao lap dir liéu cho co so dir liéu

Tao dir liéu cho danh muc Khuori
T S, dang dir
dir liéu, siéu dir liéu Iy Dang
Dang licu .
sb glay
Chuyén doi dit liéu Nhap dit liéu

Bién tap dir liéu
Kiém tra san pham

Giao ndp san
pham

Hinh 17. Quy trinh x4y dung CSDL dia Iy cho Hé thong thong tin nong nghiép
An Giang

Noi dung cac buadc thuc hién trong quy trinh nhu sau:

e Phan tich ndi dung thong tin dir li€u: Ra soat, phan loai va danh
gia chi tiét cac thong tin dit liéu phuc vu xay dung co so dit liéu phu
hop véi nhu cau st dung hé théng.

e Thiét ké mé hinh co s& dir liéu: Thiét ké mo hinh co sé dit liéu,
danh muc dit liéu (data catalogue), siéu dir liéu (metadata) dua trén
két qua phan tich noi dung thong tin dir liéu.

e Tao lap dix lieu cho danh muc dir liéu, siéu dir liéu: Tao l1ap noi
dung dir liéu cho danh muc dix liéu, siéu dir liéu dua trén két qua

phan tich thong tin dit liéu. Theo do, si€u dit li¢u dia ly ctia Co so dir
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liéu Nong nghiép An Giang duoc xay dung dua trén co s& chuan
QCCN 42:2012/BTNMT [43]

e Tao lap dir liéu cho co s& dir liéu: Cac dit liéu ¢ dang sé (khong
gian va phi khong gian) s& duoc chuin hoa vao co sé dit liéu, néu di
liéu & dang gidy can quét (chup) dé phuc vy dinh kém vao cac truong
thong tin cho cac 16p, bang dir ligu.

o Chuyén doi dir lieu:
= P6i véi dir liéu khong gian dang sb chua duoc chuan
hoéa thi viéc chuan hoa dit lidu dugc thyc hién theo quy
dinh timg chuyén nganh sau d6 thyc hién chuyén doi
vao co s6 dit lidu (bién tap ban d6, chuyén doi toa
do,...)
= PGi véi dir liéu phi khong gian dang sé chwa duoc
chuan hoéa can thuc hién chuan hoa phong chir theo tiéu
chuan TCVN 6909, sau d6 chuan hoéa dit liéu phi khong
gian theo thiét ké mo hinh co s dit liéu va chuyén doi
dir liéu dang s6 d3 chuan hoa vao co so dit liéu.
o Quét (chup) tai ligu:
= Pdi véi cac dit liéu khong gian dang gidy: sé hoa theo
quy dinh chuyén nganh sau d6 thuc hién budc chuyén
doi dir ligu
= P6i véi dit lidu phi khong gian dang gidy: can thuc hién
nhap dit liéu c6 cau trac cho d6i twong phi khong gian
va d6i tuong khong gian, nhap di liéu phi cau trac cho
d6i twong phi khong gian va khong gian.

e Bién tap dir liéu: Thuc hién sua 16i quan hé hinh hoc cua dir ligu

khéng gian (topology), hiéu dinh noi dung dbi véi di liéu phi khong

gian va trinh bay hién thi dit liéu khong gian.
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e Kiém tra san pham: Kiém tra co s& dir liéu d3 duoc tao 1ap nham
dam béo tinh day du, chinh xac cua dit liéu khong gian, phi khong
gian, phu hop véi ndi dung cia mo hinh co sé dit li¢u. Bén canh do,
kiém tra danh muc dix liéu, siéu dix liéu theo ciu trac danh muc dit
lieu, siéu dir liéu da xay dung.

e Giao ndp san pham: thuc hién dong géi co s& dit liéu nham phuc
vu cho cac budc thuc hién tiép theo cua hé théng.

Dé tai thu thap cac nhom dir liéu thir cap tir nhidu ngudn khac nhau dé tong
hop thanh bo co s& dit liéu phuc vu quan 1y nong nghiép. Cac dir liéu vé nong
nghiép dugc thu thap truc tiép tir S& Nong nghiép va Phét trién nong thon tinh
An Giang, két hop sé liéu cia Cuc thong ké tinh An Giang. Bén canh do, dit liéu
vé tho nhudng va khi twong — thity vin duogc thu thap tir Dai hoc An Giang, dir
liéu nén va hién trang su dung dat duoc thu thap tir S& Tai nguyén va Moi truong
An Giang. Ngoai ra, dé tai ciing thu thap cic ngudn tai liéu, di lidu tir mot sé dé
tai khac co lién quan.

Thiét ké va t6 chire co sé dir liéu ciia hé théng

Co sé dit liéu ctia hé thong thong tin ndng nghiép duogc luu trir dua trén mo
hinh dir liéu quan hé (relational model). Ngon ngit SQL duoc sir dung dé dinh
nghia cdu tric , dinh nghia mdi quan hé va truy vén gitta cac bang thudc tinh.

Hé quan tri co sd dit liéu PostgreSQL duoc lua chon dé luu trit co s di
liéu cua hé thong. Cac dit liéu khong gian va phi khong gian dugc tong hop vao
hé quan tri co so dir liéu PostgreSQL. Hé quan tri co so dir liéu nay dugc danh
gia 1a mot trong cac phan mém ma ngudén maé tot va 6n dinh, nd cung cap day du
cac tinh ning co ban cuia mot hé quan tri co s& dit liéu ddng thoi hd tro luu trit va
lam viéc vai dir ligu khong gian [44],[45]. Cac dir liéu khong gian va phi khong
gian dugc nhom nghién ctru dua vao co s¢ dir liéu thong qua thu vién mé rong

PostGIS cua PostgreSQL va phan mém QGIS.

42



Bang 2. So sanh giira cac hé quan tri co so dit liéu ma nguén mo

Parameters | Spatial database types
PostGIS MySQL Spatialite
0S support Windows 2000+ Windows, Linux, Mac, Unix. Device independent
Spatial 300+ operators and functions, | Bounding box functions, Spatial | Standard
Functions 2D, 3D functions, multimedia | relations function, 2D support. conformance to
support for circular strings. spatial data.
Spatial R-Tree variant R-Tree quadratic splitting R-Trees
Indexes
Stability Highly stable, ne corruption in | Issues in maintaining consistency. Non-complex
long terms. stability.
Raster Rapid development in raster Doesn’t support raster analysis. Supports
support
Conversions | Fully compliant No support for one spatial reference | Can do conversions.
conversion to another.
Load Highly stable Implements performance issue Not yet too popular
balancing
Best For High loads Web development Easy and simple
loads

b) Phwong phap xay dwng &ng dung WebGIS

Kién triic va mé hinh hoat dgng ciia g dung WebGIS

% Kién tritc chung:

[44]

WebGIS nong nghiép dugc xay dung dua trén md hinh may khach — may

chu (Server — Client) [46]. Trong d6, nguoi dung (Client) sé thao tac trén trinh

duyét Web dé guri cac yéu cau phu hop véi muc dich ctia minh dén Server. Server

s& xir Iy cac yéu cau do va tra lai két qua cho Client dé hién thi 1én trinh duyét.

Mét ang dung WebGIS co ban s& bao gdém céc thanh phan chinh sau:

May chiu (Server): Pay 1a noi cac tng dung Web duogc cai dat va hoat

dong nham dap tng cac yéu cau khac nhau tir phia Client. Cac ngdn ngir lap trinh

duoc st dung & Server chi yéu 1a PHP, ASP, JSP,.. [46]. Trén Server S& c6 cac

phan mém co ban sau:

- Web Server: C6 chirc ning xir 1y nhimg yéu cau duoc gui dén, sau
d6 tra 1oi nhitng yéu cau ndy, cip phat nhiing trang web thich Gng.
C6 nhiéu loai Web server khac nhau, nhung Apache va IIS (Internet
Information Server) 13 nhitng dai dién tiéu biéu. Khac véi 11S 1a phan

mém thuong mai duoc cung cap boi Microsoft, Apache 1a phan mém

ma ngudn mé va dugc sir dung pho bién nhat hién nay.
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- Map Server: Ciing 1a mot phan mém duogc cai dit ¢ Server, c6 chirc
nang xir Iy nhiing yéu cau vé ban d6 cua client nhu v& mot hay nhiéu
I6p ban d6 cua mot khu vuc nao d6 bang cach doc nhitng tham sé
ma Client giri dén. Nhitng tham sé nay déu tuén theo chuan ma
nguon mé OGC. Mot Map Server hd tro rat nhiéu dich vu ban d6
nhu: WMS (Web Map Service), WFS (Web Feature Service), WCS
(Web Coverage Service), WFS-T. REST... Trong d6 WMS va WES
1a pho bién nhat, moi Map Server déu phai hd tro va phai tuan tha
theo chuan cua OGC. Mdi dich vu déu co cac yéu cau va tham sb
truyén vao riéng, tiy muc dich st dung ma ngudi dung cé thé guri
cac yéu cau khac nhau.

- Data server (may chi chira dir liéu): duoc s dung dé cung cap

cac dich vu co so dir liéu (database services) nhu luu trit, X Iy va

bao mat dir liéu.

Web Server

\-
\

~
\MSa

/4 N / Data Server N

Hinh 18. Kién triic chung cho mét tng dung WebGIS [46]

H¢ quan tri co sé dir liéu (Database Management System): Ciing 1a mét
phan mém dugc cai dit trén Server. Co rat nhidu hé quan tri co sé dit liéu, nhung
tat ca déu dua trén co sé ctia ngdn ngit truy van SQL (Structure Query Language).
M6t s6 hé quan tri co so dit liéu thuong mai duoc st dung phd bién nhu Oracle,

Sysbase, Informix, MS SQL Server, IBM's DB2. Bén canh d6, mot s6 hé quan tri
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co s& dit liéu ngudn mé thong dung nhue MySQL, PostgreSQL, InterBase,... Dé
tai st dung hé quan tri co sé dit li¢u PostgreSQL tich hop ban mé rong PostGIS
nham luu trit va quan 1y dit liéu khong gian (spatial data).

May khach (Client): Pay 1a trinh duyét Web (Browser), dugc cai dat trén
may tinh cta ngudi ding. Thong qua trinh duyét Web ma nguoi dung co thé
tuong tac voi cac tng dung WebGIS.

% Mo hinh hoat dong:

Mo hinh hoat déng cua mot hé thdng WebGIS dya trén 2 thanh phan co
ban la Client side va Server side:

Client side: Uu diém ctia mo hinh nay 1a trach nhiém xur 1y cac tac vu s&
duoc ganh bét mot phan bén trén may cia client. Do d6, mé minh nay giam bat
lugng cong viéc cua server, dong thoi giao dién ciing s& duogc cai tién khién cho
thao tac Xt Iy ban dd phia client duoc thuc hién dé dang, tién loi hon. Tuy nhién,
khuyét diém cua mo hinh nay 1a kho phat trién, trién khai bao tri va quan trong
hon 13 doi hoi client phai c6 quyén admin dé cai thém mot phan Add-In trong
truong hop cac phan mém GIS phia client duoc viét bang ActiveX. Véi truong
hop client duoc viét bang Applet thi may ngudi sir dung phai dugc cai dat JVM,
diéu nay c6 nghia 12 nguoi st dung mudn hién thi dugce cac Applet thi doi hoi
phai cai dat bo JVM cua Sun, nhu thé c6 nghia 1a user phai ¢ quyén admin doi
V6i may tinh truy cdp vao trang WebGIS. Bén canh d6, kién triic nay ciing doi
hoi cau hinh may tinh phia client phai cao. Piéu nay lam han ché kha ning sir
dung cta WebGIS cia nguoi dung.

Server side: V6i md hinh nay lugng cong viéc dugc don hoan toan vé phia
Server, nhiing gi phia client can lam 12 hién thi ra man hinh két qua nhan tir Server
cho nguoi dung. Uu diém cta Kién tric nay 13 phét trién don gian hon, trién khai
dé dang, bao tri ciing d& dang do khong phai cai dit bat cir phan mém hay Applet
nao trén may tinh client. Pugc gan véi cac chuan cua Internet, chi yéu cau ngudi
dung c6 trinh duyét Web chuan (Web Browser Standard), kién triic ndy ciing yéu
cau it bang thong, cau hinh may tinh thap, dé dang véi ngudi sir dung. Tuy nhién
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nhuoc diém 1a giao dién trang Web tho so, chat lugng hinh anh thip, muén thuc
hién mét chirc nang nao do ta phai tai lai trang, thoi gian cho két qua thé hién ra

man hinh co thé lau.

Client Side Server Side

. Application Server
‘1 MTTP Requea R eguest
User 1 "
' s R egonse ’):':::IL N v
e
User %

MTML, Graghic Mapbuilder Geosaerver Database

2

Hinh 19. Quan hé giira Client side va Server side (nguon:
www.geospatialworld.net)

Do vay, dé tai quyét dinh két hop ca hai kién trac Client side va Server side
cho dé tai chir khong sir dung thuan mot kién tric nao. Khi st dung ca Client side
va Server side, hé théng sé& tan dung loi diém cua ca hai, trén Server khong can
xt li phan thé hién cia ngudi dung, phan thao tac, duyét ban d6 bén nguoi dung
s& do phia Client dam nhiém thong qua cac MapAPI, phan tao ban do, cac doi
tuong dia 1i s& do phia Server dam nhiém (Hinh 19). Két qua 1a viéc phat trién,
bao tri Server s& dé dang hon, lugng céng viée bén Server dugc giam nhe dan dén
thoi gian dap tmg dugc cai thién, phan thao tac ban d6 phia Client ciing s& duoc
tién loi hon, d& dung hon do phan xit 1i giao dién duoc ting cudng bang cac thu
vién ciia MapAPI, yéu cau vé phan cang, phan mém d6i véi Client ciing duoc
giam di nhiéu.

% Ky thudt xdy dung WebGIS dwoc sir dung trong dé tai:

- Phan mém phia Server:

GeoServer: dé tai sir dung phan mém may chit ma nguén mé GeoServer
véi chirc niang 1a cung cap cac dich vu ban do theo chuan cua Open Geospatial
Consortium (OGC). GeoServer duoc Viét bang ngon ngit Java, cho phép ngudi
st dung chia s¢ va chinh sra dir liéu khong gian dia ly (geospatial data).
GeoServer dugc phat trién, kiém thir va hd trg boi nhiéu nhom dbi twong va to
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chtrc khac nhau trén toan thé gi¢i, mot sé dich vu ban 6 ma GeoServer hd tro 1a
Web Map Service (WMS), Web Feature Service (WFS). GeoServer la thanh phan
nén tang cua Geospatial Web.

PostgreSQL/PostGIS: & tang co s dit liéu, dé tai sir dung hé quan trj co
so dir liéu PostgreSQL. Pay 1a hé quan tri co so dir liéu quan hé huéng va doi
tugng (Object-Relational DBMS) ¢6 nhiéu dic diém hién dai: Cau truy van phuc
hop (complex query), khoa ngoai (foreign key), thu tuc sy kién (trigger), cac
khung nhin (view), tinh toan ven khi chuyén dbi qua cac hé quan tri co s& dit liéu
khac nhau (integeregrity transactions), viéc kiém tra dong thoi da phién ban
(multiversion concurrency control). PostgreSQL két hop véi PostGIS cho phép
nguoi dung luu trit cac 16p di ligu khong gian.

Kiéu giao dién chinh thao tac co s& dit liéu ciia PostgreSQL la chuong trinh
dong 1énh psql. Nho chuong trinh dong 1énh nay, ngudi dung c6 thé thuc hién
truy van SQL mot cach truc tiép, va thuc thi chiing tur tap tin. Hon nira, psql con
cung cap mot sé luong 16n céac tuy chon Iénh | tao diéu kién tét dé viét cac cau
lénh truy van va ty dong héa nhiéu nhiém vu. Tuy nhién, hién nay PostgreSQL
da xay dung phan mém co giao dién nguoi ding GUI, giup ngudi dung dé dang
st dung hon.

Mot trong nhirng tinh nang dac biét cuia PostgreSQL 1a kha nang mo rong,
Néu vai nhitng gi ma PostgreSQL cung cip ma ban van chua hai 1ong, ban c6 thé
thém vao PostgreSQL nhing gi cua ban. Vi du, ban c6 thé thém vao kiéu dir liéu
mMGi, ham va toan tir méi va cac tha tuc maoi.

- Phan mém phia Client:

Mapbox GL JS: day 1a mét thu vién gom cac ham dugc viét bang
JavaScript dé trinh bay dit liéu ban do 1én hau hét cac Web Browser, khong phu
thudc vao phia server. Thu vién Mapbox cung cap Javascript API dé xay dung
g dung WebGIS. Trong d6, mét sé chirc ning giao dién nguoi dung duoc cung
cap nhu: hién thi biéu d6 - ban dd, thu phong ban d6, xem thong tin cac doi
tuong...
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- Ngon ngir l1ap trinh sir dung phia Server:

Ngon ngir PHP (Hypertext Preprocessor): 1a mot ngon ngit lap trinh kich
ban hay mot loai ma 1énh cha yéu duoc dung dé phat trién cac ung dung viét cho
may cht, mi ngudn ma, dung cho muc dich tong quat. N6 rat thich hop véi web
va ¢ thé dé dang nhung vao trang HTML. Do duoc t6i wu hoa cho cac tng dung
web, tbc d6 nhanh, nhé gon, ¢t phap giéng C va Java, dé hoc va thoi gian xdy
dung san pham twong ddi ngan hon so véi cac ngdn ngit khac nén PHP da nhanh
chong tro thanh mot ngdn ngit 1ap trinh web pho bién nhat thé giéi.

Ngon ngir SQL (Structured Query Language): 1a ngén ngit truy van mang
tinh cau tric. Pay 1a mot loai ngdn ngit mdy tinh phd bién dé tao, stra, va 13y di
lieu tir mot hé quan tri co so dit liéu quan hé. Ngon ngit nay phat trién vuot Xa so
véi muc dich ban dau 1a dé phuc vu cac hé quan tri co so dit lidu d6i tugng-quan
hé. N6 1a mot tiéu chuan ANSI/ISO. Ngon ngit nay két hop véi cac ngdn ngit phia
Server tao nén saCc manh cho Web dong.

- Ngon ngir lap trinh st dung phia Client:

Ngon ngir HTML (HyperText Markup Language): 1a ngon ngit danh dau
siéu van ban. Pay 1a mot ngdn ngit danh dau dugc thiét ké ra dé tao nén cac trang
web Vi cac mau thong tin duoc trinh bay trén World Wide Web. HTML da trd
thanh mot chuan Internet do t6 chirc World Wide Web Consortium (W3C) duy
tri. Phién ban chinh thitc méi nhat cia HTML 1a HTML 4.01 (1999). Sau d6, cac
nha phat trién da thay thé n6 bang XHTML. Hién nay, HTML dang duoc phat
trién tiép voi phién ban HTML5 véi rat nhiéu cai tién noi bat.

Bang cach dung HTML dong hoic Ajax, lap trinh vién c6 thé duogc tao ra
va xtr Iy boi s6 lugng lon cac cong cu, tir mot chuong trinh soan thao vin ban don
gian — c6 thé gd vao ngay tir nhitg dong dau tién — cho dén nhiing cong cu Xuat
ban WYSIWYG (What You See What You Get) phuc tap. HTML khong phai 1a
ngon ngit lap trinh, nd 1a ngdn ngir trinh bay.

Ngon ngir JavaScript: 13 mot ngén ngit 1ap trinh kich ban duya trén d6i
tugng dugc phat trién tir cac ¥ niém nguyén mau. Ngon ngit ndy dugc dung rong
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rdi cho céc trang web, nhung ciing dugc dung dé tao kha nang viét script su dung
cac dbi tugng nam san trong cac ung dung. N6 von duoc phat trién boi Brendan
Eich tai Hang truyén thong Netscape v6i cai tén dau tién Mocha, rdi sau d6 doi
tén thanh LiveScript, va cudi cing thanh JavaScript. Gidng Java, JavaScript c6
¢t phép tuwong tu C, nhung nd gan véi Self hon Java. js 1a phan mé rong thuong
duoc dung cho tap tin ma ngudn JavaScript.

CSS (Cascading Style Sheets): cac tap tin dinh kiéu theo ting duoc dung
dé miéu ta cach trinh bay cac tai liéu viét bang ngon ngit HTML va XHTML.
Ngoai ra ngdén ngir dinh kiéu theo tang ciing c6 thé dung cho XML, SVG, XUL.
Cac dic diém ki thuat caa CSS duoc duy tri boi World Wide Web Consortium
(W3C). Thay vi dit dung cac thé qui dinh kiéu dang HTML (hoic XHTML) ta
nén str dung CSS. Chirc ning chinh ciia CSS 1a dé trinh bay trang, quy dinh kiéu
dang cho céc thanh phan cua trang Web. Tao mét sé hiéu tmg dong cho trang
Web.

¢) Phwong phap xay dwng wng dung trén thiét bi di dong

Pé tai xay dung cac tng dung trén dién thoai thong minh (smartphone) hay
may tinh bang (tablet) nham phuc vu cong tac thu thap tinh hinh dich bénh tai
thue dia. Hién nay, cac hudng giai phap lap trinh di dong duoc st dung phé bién
bao gom Mobile Web App, Native App va Hybrid App [47].

Péi voi hudng giai phap Mobile Web App, viéc lap trinh xdy dung ¢ng
dung tuong ddi don gian so v&i hudng cac giai phap khac [48]. Tuy nhién, cin
clr vao cac chirc ning co ban cua tng dung nhu can phai truy cip vao dugc GPS
cua thiét bi, sir dung camera dé chup anh thuc dia, can c6 kha ning ghi va doc
file dé luu tri dir liéu, dac biét phai c6 kha nang sir dung ngoai tuyén khi khong
c6 mang internet. Do vay, hudng giai phap st dung cong nghé Mobile Web App
1a khong phu hop do cac han ché vé quyén truy cap phan ctng thiét bi, kha ning

luu trir dir liéu, tinh bao mat.
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Déi v6i hudng giai phap Native App, ddy 1a loai tng dung duogc viét riéng
cho tirng loai nén tang nhu i0S hay Android, vi vy né mang lai hiéu suat cao
hon cac dang con lai [48]. Tuy nhién, no lai c6 nhitng han ché trong viéc phat
trién theo hudng theo hudng da nén tang, khi can nang cip cac phién ban doi hoi
nha phat trién s& tén nhiéu cong stc, kinh phi, thoi gian dé xay dung cac ung
dung riéng & cho tirng nén tang. Su dong bo vé chire ning, giao dién gitta cac
nén tang ciing s& khong duoc dam bao.

Déi véi giai phap str dung Hybrid App, day 1a dang tng dung di dong két
hop duogc nhimg uu diém cua cong nghé Mobile Web App va Native App, vi vay
né thuong duoc goi 1a “ang dung lai” [47]. Ung dung dang Hybrid App dugc xay
dung dya trén mot Native Container, né dong vai tro trung gian giao tiép gita
ngdn ngit Web va ma may, dé ing dung co6 thé can thiép va sir dung duoc céac
phan ctng, chie niang cua thiét bi nhu GPS, camera, bd nhé. Hién nay, c6 nhiéu
phan mém, framework dam nhan viéc dong vai tro trung gian nay nhu PhoneGap,
frame work ReactJS, NodelJs,..

Dua trén uu va nhuoc diém cia cac cong nghé, dé tai sé sir dung ky thuat
lap trinh Hybrid App nham xay dung tng dung trén thiét bi di dong chay hé diéu
hanh Android. Trong d6, b thu vién React]S duogc lua chon, day la mot
framework Javascript cung cap cac ham, API dé can thiép, sir dung dén cac thanh
phan cua thiét bi di dong ma binh thudng cac ung dung Web khong thé can thiép

st dung duoc.
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Hinh 20. Kién trac cua Hybrid App (ngudn: geospatialtraining.com)
d) Phwong phap xay dwng ontology

Huwong tiép can

Viéc giai quyét van dé quan 1y thong tin néng nghiép bang cach tiép can
cong nghé Ontology 1a mdt nét méi, cac dbi twong dia 1y (khong gian va thoi
gian) dugc cung cip cac khai niém diy du, cu thé va thong nhat. Cac dic tinh
khong gian cua dia Iy duge mo ta qua toa do, hinh hoc, hé théng tham chiéu...
theo chuan cua OGC. Trong hau hét cac hé théng quan 1y dit liéu khong gian hién
tai thi dir liéu khong gian dia 1y duoc Iuu trir trong Co so dir liéu Quan hé
(Relational Database) [49] va duoc sap xép thanh 3 mat chinh d6 la: Chu dé,
khong gian va thoi gian, co nghia 1a mot bo dit lieu véi mot cha dé cu thé (dat,
nudc, khong khi, moi truong, dia danh...) tai mot vi tri khong gian nhét dinh va
trong mot khoang thoi gian cu thé. Bang cach tiép can nay, céac dit liéu dia Iy duoc
thu thap phuc vu cho viéc xay dung hé thong thong tin nong nghiép & An Giang
s& duoc mo ta bang cac mién khac nhau nhung phai duoc sap xép theo 3 mit sau:
Chu dé, khong gian va thoi gian.

Mot cach tiép can cho viéc xdy dung hé thong quan 1y dir liéu khong gian

va Ontology duoc dwa theo mot nghién ctru vé ngir nghia duoc dé xuat dé xay
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dung trén 16p dir liéu cua hé théng hién co. Cac thudc tinh cua bd dir liéu, dugc

luu trlr trong RDB, dugc gan cho RDF sur dung ngdén ngir anh xa D2RQ.
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Hinh 21. C4u trtic phan tang trong tiép can xdy dung Ontology [50]
Trong so d6 trén di thé hién dugc cac phan chinh ctia hé théng va cac moi

quan hé qua lai va dugc thé hién chi tiét hon trong so d6 bén dudi day,
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Hinh 22. Chi tiét cau trac Ontology [50]
Trong do:

Data Domain chtra cac 16p mo ta thugc tinh ctua bo dir liéu, vi du nhu
vé loai format: d6 phan giai khong gian (kich thuéc pixcel), biéu dién
khong gian (dudng, diém hay ving) va quan hé khong gian. Cac dir
liéu lién quan dén khong gian va thoi gian dugc luu trit trong Co so dit
liéu quan hé (RD) vai thu muyc datacollection.

Observed Object Domain bao gém cac 16p mo ta cac ddi tugng vat Iy
va phi vat 1y lién quan dén ndng nghiép, vi du cac yéu té nhén tao, tu
nhién, xa hoi cling dugc goi 1a cac ddi tugng quan sat. Cac quan hé
trong domain nay dugc mo ta doc lap trong muc Tasks. Vi vay, viéc
xéac dinh cac khai niém trong Domain nay rat dé dé gop véi bat cu
nhiém vu nao trong viéc trng dung.

Application Domain md ta cac tac vu cua nguoi dung, duogc chia thanh
cac loai: nhiém vu hoi dap, nhiém vy giam sat...Cac nhiém vu cua

ngudi str dung duge mo ta lién quan dén cac dbi tugng quan sat duoc
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moi quan tam chinh cta cac nhiém vu nay. Tac vu nay hoat dong nhu
nhitng kho khan dé han ché két qua tra vé mot hién tuong nhat dinh.
Temporal Domain c6 16p chinh 1a Temporal Entity chtra cac gié tri vé
thoi gian cua bo dit liéu. Cac phan trong nay 1a cac ngay bat dau va
ngay két thiic, hién thi khoang thoi gian ma bo dit liéu bat dau c6 hiéu
luc va két thuc.

Spatial Domain luu gilr cac dir li¢u khong gian nhu hanh chinh, 16p
nén bao phu 1én toan ving nghién ciu. Trong 16p ngir nghia, cac mién
quan hé véi nhau bang cach két ndi cac truong thudc tinh. So d6 & trén
chinh 1a mo ta cac mién chinh ctia hé thong va cac quan hé gitta cac
mién véi nhau. Mién dir ligu lién két voi mién d6i tuong quan sat bang
thugc tinh “canObserve” bang céach lién két cac 16p chu dé véi cac doi
tugng dd quan sat duoc. Tac vu ngudi dung trong mién ung dung lién
két cac doi tuong quan sat bang thudc tinh "isMainConcern". Cac viing
thoi gian va khong gian chtra cac gia tri thé hién cac thudc tinh ctia bo
dir lieu két ndi hai mién vao mién dir liéu voi "hasStartDate",
"hadEndDate" va "hasCoverArea".

Cdc budc xdy duwng Ontology

Pé dat duoc két qua thiét ké va xay dung dugc b Ontology 4p dung cho

Hé thong thong tin nong nghiép tinh An Giang can thuc hién day du cac budc

nhu sau:

Buwéc 1: Tim hiéu va ndm bat nhu cau cta cac nha quan 1y nong nghiép
Buwéc 2: Nghién ctru cac tién ich cling nhu tiém ning ctua Ontology.
Buwéc 3: Thu thap cac kién thirc vé Ontology tir cac nghién ciru trude
day (ndi dung, phuong phap, doi tugng).

Buwéc 4: Khai niém héa — thuc hién moé ta cac kién thuc trong linh vuc
thong qua cac dac tinh theo tiéu chuan, xac dinh so bd danh sach cac

dbi twong lién quan dén linh vuc nong nghiép (trong trot, chin nuodi,
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thay san), xac dinh cac thudc tinh ctia cac ddi tuong do cling nhu mdi
quan hé ton tai giita chiing.

- Bwoc 5: Lya chon mdi truong xay dung Ontology — nghia la lya chon
phan mém bién tap va ngdn ngit Ontology.

- Bwéc 6: Panh gia va lya chon b Ontology di ton tai trude day dé ké
thira cac khai niém c6 lién quan dén linh vic nghién ctu.

- Bwéc 7: Thiét ké Ontology dua trén cac d6i tuong va moi quan hé da
duoc liét ké.

- Bwéc 8: Thuyc hién xay dung Ontology duya trén ngdn ngir va phan mém
bién tap da lwa chon. Mo ta cac ddi tuong bang cac 16p va cac cac thé.
Mo ta cac thudc tinh va moi quan hé bang cac chirc nang va cac loai
thé hién quan hé trong phan mém bién tap ciling nhu ngdn ngir duoc hd
tro.

- Bwdc 9: Xéc dinh cac tién dé (Axioms) dé dic ta cho cac ddi tugng va
thudc tinh trong bo Ontology. Bo tién dé nay cung cap cac dic diém
cho qué trinh khai bao.

- Bwoc 10: PBanh gia pham vi va gidi han ciaa bo Ontology.

Cong cu xdy dung Ontology

‘ ONTOLOGY ‘ ‘ DATABASE ‘ ‘ WEEBSITE ‘

HTML
Protége 5.2.0 Hgg’g L
J%’S;&gf“' PostgresaL Php
Javascript
D2ZRQ Client - Server

] Get data
Mapping

Hinh 23. Cac tang cua hé thong va cong nghé sir dung
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- Phan mém Protégé: Protégé 1a bo phan mém ma ngudn mé Java noi
tiéng. Protégé dugc nghién ciru va phat trién tir nim 1998 boi nhém
nghién cttu cia Mark Musen, PH. Stanford nham quan 1y cac thong
tin trong linh vuc sinh y hoc. Phan mém Protégé: 1a phan mém mién
phi Java ndi tiéng. Hién tai Protégé di c6 phién ban 5.2 dugc phat
hanh vao 17/5/2015.

- Jena Fuseki: Jena 1a mot Java framework dung dé phat trién mot
Web ngir nghia hodc cong cu tim kiém dua trén Ontology. Jena co
vai tro giao tiép voi dinh dang Ontology 18 OWL/RDF thong qua céac
cau l1énh tir SPARQL, hd trg cho viéc thuc hién cac file PHP va céc
cau lénh truy van SPARQL.

- SPARQL: dugc phat trién bai nhom RDF Data Access Working
Group - mét phan trong hoat dong cua Semantic Web va da duoc
W3C - t6 chuc chiu trach nhiém xay dung, quan 1y dua ra cac chuan
lién quan dén World Wide Web - khuyén nghi vao nam 2008.
SPARQL 13 mdt ngdn ngir dé truy cap thong tin tir cac do thi RDF.
SPARQL cung cap céc tinh nang sau: trich thong tin trong cac dang
ciia URIL céac nut trong hay gia tri nguyén thuy hoic cac kiéu dugc
dinh nghia tir cac gia tri nguyén thuy, trich thong tin tir cac do thi
con va xdy dung mot dd thi RDF méi dua trén thong tin trong do thi
truy van.

- D2RQ: mapping giita Ontology va dir liéu quan hé trén nén tang

web.
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2.5. Két qua dat dwgc
2.5.1. Kién tric caa hé thong

Mo hinh kién tric cua “Hé théng thong tin nong nghiép tinh An Giang”
duoc xay dung dua trén mo6 hinh may khach — may chu (Server — Client). Khi st
dung mo hinh nay hé théng s& tan dung dugc diém manh gitta phia may khach va
may chil. Céc thiét bi ¢ phia may khach (may vi tinh hodc dién thoai cia nguoi
dung) s€ dong vai tro xur ly cac tac vu cia nguoi dung. Cac xt 1y nay st dung
ngudn tai nguyén tir thiét bi cia nguoi dung, do d6 giam nhe cong viéc can xu 1y
phia may chu (Server side). Phia may chu chi dam nhiém vai tro xir Iy cac yéu

Cau cta nguoi dung d6i voi cac ung dung duoc cai dit trén may chu (Hinh 24).

f !”“ Users
c, A
& o
HA @
\ Can bo tai dja phwong Ngu&i dan, doanh nghiép
t] ti
(" Web browser Mobile
W (ng dung thu tha
rii aeo D v théig tingdich bén?\
. CLIENT SIDE
HTTP HTTP
””” proxy 'pmvaERVERSIDE
/ Web Server \

/ Map Server \
0 + Apache .

+ ¢ GeoServer

+ ng dung WebGIS néng nghiép
* Chirc ndng quan Iy ngudi ding
* Chicnang quan ly dir lieu Geospatial web services:
+ Chirc ndng tim kiém, thong ké .« WMS
(tich hgp cong nghé ontology) « WES
\ + Céng théng tin néng nghiép / K WCS /
I TCP/IP I TCP/IP
Data server
- il
E = + PostGIS
4 = %
- PostgreSOL L

Co so di ligu

noéng nghiép An Giang

Hinh 24. M6 hinh kién trac caa hé théng
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Trong mé hinh nay, phia may khach (Client side) bao gdm cac thanh phan
chinh nhu nguoi dung (users), mdy tinh duoc cai san trinh duyét Web (Web
browser) va tng dung di dong duoc cai dat trén dién thoai cia nguoi dung. Nguoi
dung duoc phan quyén thanh 2 nhom d6i twong chinh 14 can bo tai dia phuong va
nguoi dan. Thong qua trinh duyét Web trén may tinh cua ngudi dung, céc tac vu
va yéu cau cia nguoi dung s& dugc giri vé phia may chu (Server side) thong qua
giao thuc HTTP (Hypertext Transfer Protocol). Bén canh do, Proxy duoc stir dung
dé ting cudng tinh bao mat trong viéc chuyén tiép thong tin gitta may chu va cac
may khach,

Phia server (Server side) s€ dong vai tro la moi truong hoat dong caa 3
nhém phan mém chinh bao gdm Web Server, Map Server va Data Server. Web
Server ¢ vai tro 12 noi cai dit cac tng dung va cong cu cia hé théng nhu: tng
dung WebGIS, cong cu quan Iy nguodi dung, cong cu quan 1y dir liéu, cong cu tim
Kiém,... P4y ciing 12 noi xtr Iy cac yéu cau duoc giri dén tir phia ngudi dung dung,
ddng thoi guri lai cac phan hoi tir cac yéu cau do. Trong dé tai sir dung chuong
trinh Apache nham cung cap cac d6i thoai qua giao thac HTTP.

O Map Server, dé tai sir dung phan mém GeoServer dé cung cép cac dich
vu web dia 1y truc tuyén (geospatial web services) bao gdbm WMS, WFS, WCS...
GeoServer co chirc nang xur Iy nhitng yéu cau vé ban d6 cia phia Client nhu vé
cac 16p ban d6 cua mot khu vue nao d6 bang cach doc nhitng tham sé ma Client
gui dén. Nhitng tham sb nay déu tuén theo chuan méa ngudn mo OGC.

Déi voi Data Server, dé tai sit dung hé quan tri co sd dit liéu PostgreSQL
dé luu trit va quan 1y dit liéu linh vuc nong nghiép ciing nhu ¢6 dit liéu lién quan.
Bén canh d6, ban md rong PostGIS duoc tich hop vao PostgreSQL nham cung

cap cac ham dé 1am viéc véi dir liéu khong gian (spatial data).
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2.5.2. Co sé dix liéu cta hé théng

a) Danh muc co sé dir liéu

B co so dit liéu hé thdng thong tin ndng nghiép tinh An Giang duoc tong
hop tir cac nhom dit liéu vé nong nghiép; nhém dir lidu vé diéu kién tu nhién;
nhém dit liéu vé kinh té - xa hoi; nhom dit liéu ban do nén va dit liéu anh vién
tham. Trong mdi nhom nay s& c6 cac 16p dir liéu chi tiét hon. Danh muc cac nhém

dix liéu duoc trinh bay theo so d6 ¢ Hinh 25,

—_— Tréng trot
Chan nudi

Di? liéu vé
néng nghiép Thuy san
e Dich bénh

— Khi twong — thay van
Dit liéu vé diéu
kién tw nhién

e Thé nhudng

— Hién trang st dung dat

CSDL
HTTT Néng nghiép
tinh An Giang

D liéu vé& kinh
té xa hoi

Hop tac x3 ndng nghiép

Cho d3u mdi ndéng san

Ban dd nén (ranh giéi hanh
chinh, giao théng, thiy hé...)

D@ liéu ban dé ] Anh vé tinh (2010-2017)
nén va di liéu
vién tham

Ban db giai doan sinh trwdng
cay laa

Ban dd tinh hinh ngap lut

Hinh 25. Mo ta thanh phan ciia by CSDL hé thong thong tin ndng nghiép tinh
An Giang

b) CAu triic va quan hé cia céac dir liéu
Dit liéu sau khi duoc thu thap, chuyén ddi, chuan hoa va bién tap s& duoc
lwru trit vao hé quan tri co so dit liéu PostgreSQL (Hinh 26). Cau triic va méi quan
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hé gitta cac bang duoc dinh nghia bang ngdn ngit SQL. Ban mé rong PostGIS
duoc tich hop vao PostgreSQL nham cung cap cac ham hd tro quan 1y dir liéu
khong gian (spatial data) bao gom ca dit liéu vector va raster. Viéc nhap cac dit
licu khong gian vao co s& dit liéu dugc thuc hién thong qua két ndi PostGIS giita
PostgreSQL va phan mém QGIS (Hinh 27).

thong dugc Iuu trir dua trén hé quan tri CSDL
PostgreSQL
- BR He e 8008 L Rie-R-a-GEE#E=-§
weV. L. - “wm R &8

52122120 | scoe[umrsm | @ Meghe 0w 2 R

Hinh 27. K&t ndi voi PostGIS/PostgreSQL trén phan mém QGIS.
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Co s6 di liéu vé nong nghiép va cac linh vuc lién quan duoc chia thanh
cac nhém khac nhau. Trong mdi nhom dit liéu s& chtra cac bang thudc tinh va
duoc dinh nghia méi quan hé véi nhau (relationship). Mo t6 chi tiét cau tric cua
CSDL duoc trinh bay trong “Chuyén dé 3.1: Xay dung khung co so dit lidu”. Mo
ta cdu trac va moi quan hé cia mot sé6 nhom dit liéu chinh dugce miéu ta trong cac
so do sau (Hinh 28), (Hinh 29), (Hinh 30), (Hinh 31), (Hinh 32), (Hinh 33), (Hinh
34) va phan phu lyc:

61



angiang_trongtrot_nhomcay

+ id: auto number (PK)
+ idnhom: text

+ tennhom: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_trongtrot_loaicay

+ id: auto number (PK)
+ idnhom: text (FK)

+ idloaicay: text

+ tenloaicay: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_trongtrot_giongcay

+ id: auto number (PK)
+ idloaicay: text (FK)
+ tengiong: text

+ idgiong: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_trongtrot_loaigiatri

-

+ id: auto number (PK)
+ idloaigiatri: text (FK)
+ tengiatri: text

+ donvitinh: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_trongtrot_giatri

+ id: auto number (PK)
+ idgiatri: number

+ idloaigiatri: text (FK)
+ triso: number

+ idloaicay: text (FK)
+ idmuavu: text (FK)

+ idgiong: text (FK)

+ idgeo2: number (FK)
+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_trongtrot_muavu

angiang_trongtrot_geo2

+ id: number (PK)
+ geom:polygon

+ madvhc1: number
+ madvhc2: number
+ madvhc3: number
+ madvhc: number
+ tendvhc: text

+ diachivew: text

+ nguoicn: number
+ ngaycn: datetime
+ giatritu: datetime
+ giatriden: datetime
+ consudung: bool

+ ghichu: text

+ id: auto number (PK)
+ idmuavu: text

+ tenmuavu: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

Hinh 28. So d6 quan hé cia nhom dir liéu vé trong trot
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angiang_channuoi_nhom

+ id: auto number (PK)
+ idnhom: text

+ tennhom: text

+ chaid: number

+ level: number

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_channuoi_loai

+ id: auto number (PK)

4—01O< + idloai: text
+ idnhom: text (FK)

+ tenloai: text

+ chaid: number

+ level: number

+ nguoicn: number
+ ngaycn: datetime
+ giatritu: datetime
+ giatriden: datetime
+ consudung: bool

+ ghichu: text

angiang_channuoi_giatri

+ id: auto number (PK)
+ loaiid: number (FK)
+ idloaigiatri: text (FK)
+ idgeo2: number (FK)
+ triso: number

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_geo2

angiang_channuoi_loaigiatri

+ id: auto number (PK)
+ idloaigiatri: text

+ tengiatri: text

+ donvitinh: text

+ nguoicn: number

+ ngaycn: datetime
+ giatritu: datetime
+ giatriden: datetime

+ consudung: bool

+ ghichu: text

Hinh 29. So db quan hé cua nhom dit liéu vé chin nudi

+ id: number (PK)
+ geom:polygon

+ madvhc1: number
+ madvhc2: number
+ madvhc3: number
+ madvhc: number
+ tendvhc: text

+ diachivew: text

+ nguoicn: number
+ ngaycn: datetime
+ giatritu: datetime
+ giatriden: datetime
+ consudung: bool

+ ghichu: text




angiang_thuysan_nhom

+ id: auto number (PK)
+ idnhom: text

+ tennhom: text

+ chaid: number

+ level: number

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_thuysan_loai

+ id: auto number (PK)
+ idloai: text

+ idnhom: text (FK)
+ tenloai: text

+ chaid: number

+ level: number

+ nguoicn: number
+ ngaycn: datetime
+ giatritu: datetime

+ giatriden: datetime
+ consudung: bool

+ ghichu: text

Hinh 30. So @b quan hé cua nhom dit liéu vé thuy san
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angiang_thuysan_giatri

+ id: auto number (PK)
+ loaiid: number (FK)
+ idloaigiatri: text (FK)
+ idgeo2: number (FK)
+ triso: number

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_thuysan_loaigiatri

+ id: auto number (PK)
+ idloaigiatri: text

+ tengiatri: text

+ donvitinh: text

+ nguoicn: number

+ ngaycn: datetime
+ giatritu: datetime
+ giatriden: datetime
+ consudung: bool

+ ghichu: text

angiang_geo2

+ id: number (PK)
+ geom:polygon

+ madvhc1: number
+ madvhc2: number
+ madvhc3: number
+ madvhc: number
+ tendvhc: text

+ diachivew: text

+ nguoicn: number
+ ngaycn: datetime
+ giatritu: datetime
+ giatriden: datetime
+ consudung: bool

+ ghichu: text




angiang_bdn_rghc0

angiang_bdn_thuyhe1

+ id: auto number (PK)
+ geom: point

+ loaiid: number (FK)

angiang_bdn_rghc1

+ id: auto number (PK)
+ geom: polyline

+ loaiid: number (FK)
+ ten: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ cogiatriden: datetime
+ consudung: bool

+ ghichu: text

+ tendvhc: text

+ nguoicn: number
+ ngaycn: datetime
+ giatritu: datetime
+ giatriden: datetime

+ consudung: bool

+ ghichu: text

+ id: auto number (PK)
+ geom: polyline

+ loaiid: number (FK)
+ ten: text

+ phancap: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_bdn_thuyhe2

+id: auto number (PK)
+ geom: polygon

+ loaiid: number (FK)

angiang_bdn_rghc2

+ id: auto number (PK)
+ geom: polygon

+ loaiid: number (FK)
+ madvhc1: number

+ madvhc2: number

+ tendvhc3: number

+ madvhc: number

+ tendvhc: text

+ tendvhc_en: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

Hinh 31. So d6 quan hé cia nhom dit liéu ban do nén
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angiang_bdn_dmloai

+ id: auto number (PK)
+ idloai: number

+ tenloai: text

+ chaid: number

+ level: number

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

+ ten: text

+ phancap: text

+ nguoicn: number
+ ngaycn datetime
+ giatritu: datetime
+ giatriden: datetime
+ consudung: bool

+ ghichu: text

anglang_bdn_giaothong1

+ id: auto number (PK)
+ geom: polyline

+ loaiid: number (FK)
+ ten: text

+ phancap: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_bdn_diadanh0

+ id: auto number (PK)
+ geom: point

+ loaiid: number (FK)
+ ten: text

+ phanloai: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_bdn_diahinh1

+ id: auto number (PK)
+ geom: polyline

+ loaiid: number (FK)
+ docao: number

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text




angiang_dktn_thonhuong2

angiang_dktn_dmloai

+ id: auto number (PK)
+ geom: polygon

+ loaiid: number (FK)
+ kyhieu: text

+ ten_vn: text

+ ten_fao: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

+ id: auto number (PK)
+ idloai: number (FK)
+ tenloai: text

+ chaid: number

+ level: number

+ nguoicn: humber

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_dktn_dichbenh2

angiang_dktn_dichbenh0

+ id: auto number (PK)
+ geom: point

+ loaiid: number (FK)
+ dichbenh: text

+ doituong: text

+ mucdo: number

+ mota: number

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

+ geom: polygon

+ loaiid: number (FK)
+ dichbenh: text

+ id: auto number (PK)
+ doituong: text

+ mucdo: number

+ mota: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

Hinh 32. So @ quan hé cua nhom dit liéu vé diéu kién tu nhién
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angiang_ktxh_donvinongnghiep0

+ id: auto number (PK)
+ geom: point

+ loaiid: number (FK)
+ tendonvi: text

+ loaihinhsx: text

+ datchuan: text

+ tinhtrang: text

+ diachi: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_ktxh_donvinongnghiep2

angiang_ktxh_chodaumoi0

+ id: auto number (PK)

+ geom: polygon

+ loaiid: number (FK)
+ tendonvi: text

+ loaihinhsx: text

+ datchuan: text

+ tinhtrang: text

+ diachi: text

+ nguoicn: number
+ ngaycn: datetime
+ giatritu: datetime
+ giatriden: datetime
+ consudung: bool

+ ghichu: text

+ id: auto number (PK)
+ geom: point

+ loaiid: number (FK)
+ tencho: text

+ loaihinh: text

+ diachi: text

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_ktxh_htsdd2

+ id: auto number (PK)
+ geom: polygon

+ loaiid: number (FK)
+ madat: text

+ tensdd: text

+ namtlap: number

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_ktxh_dmloai

+ id: auto number (PK)
+ idloai: number

+ tenloai: text

+ chaid: number

+ level: number

+ nguoicn: number

+ ngaycn: datetime

+ giatritu: datetime

+ giatriden: datetime

+ consudung: bool

+ ghichu: text

angiang_ktxh_dichvuhaucan0

+ id: auto number (PK)

+ geom: point
+O\o< + loaiid: number (FK)

+ ten: text

+ loaihinh: text

+ diachi: text

+ nguoicn: number
+ ngaycn: datetime
+ giatritu: datetime
+ giatriden: datetime
+ consudung: bool

+ ghichu: text

Hinh 33. So db quan hé cua nhom dit liéu vé kinh té - xa hoi
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usergroup_users

+ id: auto number (PK)
+ idusergroup: number (FK)
+ iduser: number (FK)

+ ghichu: text

users

+ id: auto number (PK)
+ username: text

+ password: text

+ fullname: text

+ email: text

+ tel: text

+ usertype: text

+img: text

+ ghichu: text

+ idphongban: number (FK)

usergroup

+ id: auto number (PK)
+ ten: text

+ mota: text

+ ghichu: text

usergroup_userquyen

userquyen

+ id: auto number (PK)
+ ten: text
+ mota: text

+ ghichu: text

+ id: auto number (PK)
+ idnhom: number (FK)
+ idquyen: number (FK)

+ ghichu: text

phongban

}Of"*

+ id: auto number (PK)
+ tenphongban: text
+ mota: text

+ ghichu: text

Hinh 34. So d6 quan hé cia nhom dit liéu vé nguoi dung
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2.5.3. Cac &ng dung va chic ning dworc tich hep trong hé théng

Hé thong thong tin néng nghiép tinh An Giang duoc xay dung duya trén 2
tang Kién trac chinh bao gdm “Tang (ng dung va cac chirc ning” va “Tang co s&
dir liéu”. Céac ung dung va chire niang duoc 1ap trinh va tich hop dé tao thanh mot
hé thong hoan chinh nham khai thac tdi da co so diéu da dugc xay dung (Hinh
35).

_--- Tang (rng dung va cac chlrc NANg —------===== === -mmmmm oo .

' o . Ung dung thu thap théng tin_ | |
Cong thong tin ndng nghiép gich bgénh (mobpile appg))

| -

1
1
1
1
1
1
1
1
1
1
|
1
Chtrc nang quan ly !
1
1
1
1
1
1
1
1
1
1
1
1

Ung dung WebGlIS ngudi dung, phan

quyén truy cap

| | | — x

(" ..
PR L Chirc nan
Chirc nang Chtrc nang o o &
S in el 2 e i Ea tim kiém Ontology
thé hién dir liéu quan ly dix lieu - .
L thong ké K

-

___________________________________________________________________________________

Co so dit liéu «

S e~

------ Tang co s& dit [idu === --====mm s
Hinh 35. Cac ung dung va chiic ning cta hé thong
a) Ung dung WebGIS phuc vu hién thi, phan tich, tim kiém va chia sé
thong tin nong nghi¢p
Mo hinh kién trac ctia “Ung dung WebGIS nong nghiép tinh An Giang”
dugc thiét ké gom 3 tang nhu hinh dudi: ting co s¢ dit liéu (database), ting @ng
dung méy chu (application server) va tang giao dién ngudi dung (user interface)

(Hinh 36).
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Web Browser
8L
(® mapbox % O

°9JeJJolu| Jasn
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J9AJ9S uones|ddy
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+ Pg\stGIS
|

Postgre SQL

Hinh 36. M6 hinh kién trac Ung dung WebGIS ndng nghiép

O tang co so dir lieu (database), hé quan tri co so duoc st dung 1a
PostgreSQL. Hé quan tri co so dir liéu ndy duoc danh gia 1a mot trong cac phan
mém ma ngudn ma tét nhat, nd cung cap day du cac tinh ning co ban ciia mot hé
quan tri co sé di liéu dong thoi hd tro Tuu trit va lam viéc véi dir liéu khong gian.
Cac dir li¢u khong gian va phi khong gian dugc nhém nghién ctru dua vao co sd
dir liéu thong qua thu vién mé rong PostGIS cia PostgreSQL va phan mém QGIS.

O tang ung dung may chu (application server), hé théng sir dung Web
Server 1a Apache va TomCat dé Xt 1y cac tac vu lién quan dén Web trén server.
Ddng thoi sir dung thu vién ban d6 ma nguén ma GeoServer dé cung cap cac dich
vu ban do truc tuyén (Web Map Service - WMS).

O tang giao dién ngudi dung (user interface), cac trinh duyét web (Google
Chrome, Internet Explorer, Mozilla Firefox,...) trén may tinh nguoi dung c6 thé

chay cac ttng dung WebGIS di duoc lap trinh sin. Nhom nghién ctru sir dung
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ngodn ngit lap trinh PHP két hop ngon ngit SQL dé truy van dir lidu. Ngon ngir
JavaScript va thu vién ma nguén mo “Mapbox GL JS” duoc sir dung dé xay dung
cac chire ning giao dién ngudi dung nhu: hién thi biéu dd - ban dd, thu phéng,
xem thong tin cac dbi twong.

Chike néing thé hién dir ligu cria ieng dung WebGIS:

Nghién cru str dung cong nghé “ban d6 - biéu dd twong tac da thoi gian”
trén nén tang WebGIS. Cac sé liéu thong ké vé néng nghiép duoc biéu dién mot
cach truc quan va cé tinh tuong tac cao. Pay 1a hudng di méi trong viéc thé hién
thong tin dja 1y. Cong nghé nay c6 wu diém & chd lién két gitra dir liéu khong gian
va dir liéu thong ké dé thé hién thanh cac dang biéu do khac nhau. Khi twong tac
véi bat ky thanh phan nao thi cac thanh phan con lai sé& tily bién theo, do d6 ludn
dap tng thong tin hién thi theo nhu cau ngudi dung. Két qua cia chirc niang nay
duoc miéu ta trong Hinh 37, Hinh 38 va Hinh 39.

@ /m NONG NGHIEP AN GIANG —_— o>
QP ¢ thong thang tin ve néng nghicp Bl e

€ Lia-2016

~ Théngtin
Digntich () 6690711 @
88 Juovg 3974745 o

(tén)

Cao Lanh

Huyén Chau Thanh}

San Iugng theo nhém (€]

(yan Theg Setn sad| -

Rach Gia A nhém

Hinh 37. Chic ning biéu do - ban db twong tac da thoi gian cho dbi tuong cay
lua
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Hinh 38. Chirc ndng biéu do - ban do twong tac da thoi gian cho dbi twong gia

cam

[ agrisop
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@ i® NONG NGHIEP AN GIANG
m Hé thang théng tin vé néng nghiép
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LONG XUYEN
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Hinh 39. Chirc ning biéu do - ban db tuwong tac da thoi gian cho thong tin khi
tugng thuy van tai cac tram quan trac

Ngoai chtrc ning xem thong tin cac biéu dd, tng dung WebGIS con cho

phép hién thi cac ban do chuyén dé lién quan dén linh vuc néng nghiép (ban d6

tho nhudng, ban d6 hién trang st dung dat, ban d6 hé théng thay loi...). Véi chac

nang nay ngudi dung co thé d& dang tham chiéu thong tin d6i tuong trén ban do
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(Hinh 40, Hinh 41). Tir d6, cac thong tin nay s& hd trg viéc ra quyét dinh trong

linh vuc ndng nghi¢p tai dia phuong.

D sgrspp P —
<« C | @ girsvn3600/angiang-agnweb/webgis/#, Qv 208 v S
y NONG NGHIEP AN GIANG : G 2 ~ =a rﬂ
w Hé théng thang tin vé nong nghigp \ -9 \ e 1
€ Thé nhudng B ) L —

~ Chadin

Cao Lanh

[ agriapp x

< C | @ girs.vn:3600/angiang-agriweb/webgis/#/
s NONG NGHIEP AN GIANG

w Hé thang théng tin vé nong nghigp

€ Hién trang st dung dat

~ Chadin

Pét trdng lia
D3t trbng cdy hang ndm khac
B it trdng ciy l3u n3m
Il ©it l3m nghiép
DAt nudi trdng thay san
Dit néng nghiép khac
B oito
Pét chuyén ding
I bit giao thong
D4t phi ndng nghiép khac
Séng ngol, kénh rach S
-, Dét chua sir dyng

» Ngudndirlié

Hinh 41. WebGIS cung cip thong tin v& hién trang sir dung dat
Ung dung WebGIS nong nghiép tinh An Giang duoc tich hop chiic ning
xem thong tin thoi tiét. Cac thong tin vé thoi tiét duoc 1y tir cac may chu cung
cap dich vu ban do thoi tiét truc tuyén (web map service). Véi chic ning nay,
ngudi str dung c6 thé theo ddi thong tin vé thoi tiét mot cach nhanh, phuc vy céng

tac san Xuat nong nghiép tai dia phuong (Hinh 42).
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A

Hinh 42. Chuc néng em du bao thi tiét(con bio Tembin nam 2017)

Co s dir liéu caa hé théng thong tin nong nghiép tinh An Giang cho phép
lwu trir va quan 1y dit lidu raster. Do d6, ing dung WebGIS ciing cho phép hién
thi cac dit liéu nay. Mot sb dit liéu dang raster ma WebGIS c6 thé hién thi nhu:
dix liéu anh vé tinh Landsat khu vuc An Giang; di liu giai doan sinh trudong cay
lta tai An Giang (Hinh 43); tinh hinh ngap lut tai An Giang.

B3 sgresp

€ & C | gisvn3600/angiang-agriwebjwebgis/#

'sm NONG NGHIEP AN GIANG

w Hé thong thong tin v?néng nghiép

€ Giai doan sinh trudng lua
» Thong tir

v Chidan

Knong phan loai

B et
B o

| 4t 16a - sau thu hosen
[ | oniongsy
D 11-20 ngay
- 21-30 ngay
31-40 ngay
B - 5000y P—
- 51-80 ngay X
| BRI
| R
I
- 91- 100 ngdy
- 101 - 110 ngay
- 111120 ngay

* Nguon dirligu

Hinh 43. Churc nang xem giai doan sinh trudng lua
(anh da xur 1y tur vé tinh Sentinel 1)
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b) Chirc nang quan ly dir liéu

Hé thdng cung cap chire niang quan 1y dit liéu truc tuyén trén giao dién cua
cac trinh duyét Web. Dua trén chirc nang nay cac can bd nganh néng nghiép co
thé quan 1y va cap nhat dit liéu mot cach nhanh chong va tién loi (Hinh 44). Cac
dir liéu duoc nguoi dung cap nhat va luu trit truc tiép vao server, bao gdm ca dir
liéu khong gian va phi khong gian. Duya trén cac nhom dit liéu da dugc xay dung,
churc nang quan ly dir liéu sé cho phép quan Iy cac dir diéu do theo ting nhém
chuyén dé khac nhau.

w208

NG NGHIEP AN GIANG 0 Tréin Thai Binh ~
/Wi thing théng tin vé nang nghisp

9 g
o 3

-
s
=
s
=
=
s

® @ @

Hinh 44. Giao dién chirc nang quan Iy dir liéu
Bénh canh d6, chirc ning quan 1y dit liéu cung cap céc thao tic co ban cua
viéc quan 1y dit liéu bao gdm thao tac thém, cap nhat va xoa duy liéu.
Déi vai dir liéu bang thudc tinh, c6 2 hinh thirc thém di liéu:
o Nhap timg hang (record) dit liéu truc tiép trén trinh duyét Web (Hinh 45).
e Thém dit liéu tir file Excel, hé théng s& ty kiém tra tap tin duoc tai 1én
(Hinh 46).
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GENERAL
(& Quan tri hé théng Tén loai*
. Nhém cay -
Dir lidu Tréng trot
n fw nhién Thei gian cap nhat 04/16/2018
v

Ngay bt dau hiéu lyc 04/16/2018

Dit lidu Gid tri sdn xuét  +
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Cén siv dung C'

Ghi cha
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v
Dif lidu Kinh & X3 héi  +
DfF liéu Thay sén

Dir liéu Dich bénh

DiF liéu Chan nudi

Hinh 45. Giao dién chiic ning nhap dix liéu truc tiép trén trinh duyét Web

Import di¥ liéu Thiy san (MS Excel|*.xIsx) 98 Thanh Long

Chon tép excel can import (File mau)

Choose File | No file chosen
Kiém tra t&p tin tdi ién Quay lai

+ Tap tin hop lé!

Lwu vao Database

Show| 10 ¥ | entries Search:

ngaycn giatriden consudung
1 TS 1 5683 2018-01-08 2018-01-08 null 1 hahaa test
2 TS 1 5683 2018-01-08 2018-01-08 null 1 hahaa test
3 TS 1 5683 2018-01-08 2018-01-08 null 1 hahaa test
4 TS 1 5683 2018-01-08 2018-01-08 null 1 hahaa test
5 TS 1 5683 2018-01-08 2018-01-08 null 1 hahaa test
6 TS 1 5683 2018-01-08 2018-01-08 null 1 hahaa test
Showing 1 to 6 of 6 entries Previous Next

Hinh 46. Giao dién churc nang thém dir liéu tur tap tin Excel
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Import di¥ liéu Thay san (MS Excel|*.xIsx) 98 Thanh Long

Chon tép excel can import (File mau)

| Choose File | No file chosen
Kiém tra tép tin tdi Ién Quay lai

X LBi khéng tdn tai trong Database (ding thi): 1,

Show| 10 v | entries Search:

STT |k idloai i consudung
1 TS1 1 5683 2018-01-08 2018-01-08 null 1 hahaa test
Showing 1 to 1 of 1 entries Previous Next

Hinh 47. Tinh ning tu dong kiém tra tap tin exel duoc tai 1én
Tuy nhién, d6i véi phuong thirc cap nhat bang thudc tinh thong qua tap tin
Excel. Cau tric cta tap tin duoc tai 1én phai tuan thu theo mau file ma hé thong
cung cap. Khi tap tin duoc tai 1én, hé théng sé& tu dong kiém tra file nay co dung
chuan hay khong. Néu phat hién 15i hé thong s& bao cho nguoi dung biét thanh
phan nao chua phu hop (Hinh 47).
Péi voi dir liéu khong gian (spatial data) co 2 hinh thirc thém dit liéu.
e S6 hoa dir liéu tryc tiép trén trinh duyét Web.
e Thém file dir liéu vector (Shapefile) va raster (GeoTif¥).
Pé sb hoa va chinh sta cac ddi tuong khong gian, nguoi dung co thé st
dung céac cong cu duoc tich hop san trong hé thong, bao gom:
=il Cong cu thém dbi twong dang ving
il Cong cu thém d6i twong dang diém
A Cong cu xda di twong trén ban d6
27 Thoat khoi chitc nang Edit, di chuyén ban db
: Chon va di chuyén déi tugng

2 Luu cac dbi twong vira s6 hoa hodc chinh sua
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Cho dau méi - point
Cho Nang Gu
cho hang hoa téng hop
Binh M§, Chau Phd, An Giang
Quan tri vién
01/01/2017

01/01/2010

l P 120 B
a Nha Bang
3
Th, h
. d M
Lubng
Cha
Long Xuyén
1 H L

Hinh 48. S6 hoéa truc tiép trén giao dién cua trinh uyét Web.

Trong truong hop cac d6i tuong khong gian da duoc s6 hoa trén cac phan
mém GIS chuyén dung (ArcGIS, QGIS) thi nguoi dung c6 thé dua tryuc tiép cac
d6i tuong nay o dang Shapefile vao hé théng. Tuy nhién, cau trac cia tap tin nay

va céac thong tin cua phai dung theo chuan ma hé théng cung cap (Hinh 49).
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Hinh 49. Thém dit liéu vector & dinh dang Shapefile vao hé théng

¢) Chirc niing quan Iy ngudi dung, phin quyén truy cap

Chtc ning quan 1y ngudi dung gitp phan quyén va Kiém soat cac ca nhan

tham gia, str dung hé thong. Chire niang nay cho phép nguoi quan tri hé thdng co

thé thém, x6a hodc chinh sira quyén han cua ting ngudi dung.

& Bieg nhdp « Nomg nghic %

€ & C [® Kntng blo mat | girsun

NONG NGHIEP AN GIANG
Hé théng théng tin vé néng nghiép

Hé thang quan tri

Bia chi Email

chuyenvien01 @girs.vn‘

g —

% 308

Hinh 50. Giao dién ding nhap vao hé thong quan tri
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Chtic ning phan quyén truy cap gitp phan chia va giéi han kha ning can

thiép cua ngudi dung vao hé thong, gitip phan loai, gan ngudi ding vao cac nhom

chtrc ning khac nhau. Tuy theo nhiém vy, kha ning cua timg ngudi dung cu thé

ma ho dugc cap nhitng quyén han can thiép vao hé théng & nhitng mac d6 khac

nhau.

Ca hai nhom chtrc ning nay déu anh huéng truc tiép dén sy van hanh cua

hé thong, do vay chiing dugc gan vao nhom chirc nang 1a “Quan tri hé théng”.

Khi ding nhap vao trang quan tri, ngudi dung nao dugc phan quyén quan trj s&

thay dugc menu cho phép thuc hién cac quyén quan Iy nguoi ding va phan quyén

truy cap ¢ menu bén trai nhu hinh bén dudi.

NONG NGHIEP AN GIANG
/  Hé théng théng tin vé néng nghiép

me, Danh sach di¥ liéu 86 Thanh Long
Do Thanh Long

GENERAL

(# Quan tri hé théng
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vé dién tich, nang sust, san
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PHAN TICH TH

Phén tich céc s6 | &u nif
thi dwdi dang bigu

CHI TIE
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Bon vi
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DiF liéu Thiy san

QUAN LY DA

Quan ly, thém, xéa, sk

Hinh 51. Nhém chtrc nang quan tri hé théng

Nhém chire nang quan tri hé théng bao gom cac chirc nang riéng 16 sau:

e Nguoi dung: Cho phép nguoi quan tri thém, xoa, stra nguoi dung

trong hé théng

e Quyén han: Quan Iy cac quyén han ma ngudi dung cé thé thao tac

trong hé théng.

e Nhém nguoi dung: Quan Iy cac nhém ngudi dung trong hé thong.
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Gan quyén cho nhém: Cho phép gan cac quyén han cua hé théng
cho cac nhoém, cic ngudi dung thudc nhom s& dugce ké thira cac
quyén han tir nhém ma minh tham gia.

Gan ngudi dung vao nhém: Gan ngudi dung trong hé théng vao
cac nhom, sau khi duge gan vao nhom, ho s& dugc ké thira cac quyén
cua nhom do.

Pon vi: Quan 1y danh sach cac don vi, phong ban tham gia hé théng

Chirc ning qudn ly ngwoi dung:

Chtic ning nay cho phép ngudi quan tri hé thong c6 thé thém, xoa, sira

thong tin cua ca nhan trong hé thong nhu hinh dudi:

Danh sach ngwoi dung  GIRS Data Managerment

Show| 10 ¥ | enfries Search

& User name Hanh déng

Chuyén vién 01

Chuyén vién 02

Chuyén vién 03

Chuyén vién 04

Chuyén vién 05

Chuyén vién 06

Chuyén vién 07

Chuyén vién 08

Chuyén vién 09

Chuyén vién 10

chuyenvien01@girs vn S& Nang nghigp & Phat tridn
Néng thén
chuyenvien02@girs vn S& Nang nghigp & Phat tridn
Néng thén
chuyenvien03@girs vn S& Nang nghiép & Phat trién m
y e Update Delete !

i Chinh stra tht‘)ng tin ngu'f.)‘i dUng GIRS Data Managerment

£ Tén dang nhap * chuyenvien01@girs.vn
| Mat khau =
Tén hién thi Chuyén vién 01
C
Email chuyenvien01@girs.vn

$6 dién thoai
Bon vi S& Néng nghigp & Phat trién Nang thén -

Anh dai dién Choose File | No file chosen

Showing 1 to 10 of 27 entries

Thém ngurdri ding

Hinh 52. Chirc nang quan 1y nguoi dung
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Nhém chike ning phan quyén truy cap:
Y tuong xay dung chuc ning nay nhu sau:

e Mot hé thdng s& c6 nhidu nhom chirc nang khac nhau tuong wng véi
cac quyeén khac nhau (Chirc ning quan Iy quyén han)

e Céc nhom quyén nay hop lai v&i nhau s& hinh thanh nén mot hoic
cac nhom nguoi dung khac nhau. (Chuc nang quan ly Nhém nguoi
dung va Gan quyén cho nhom)

e MO0t ca nhan trong hé théng s& thuoc mot hozc nhiéu nhém nguoi
dung, ca nhan d6 s& duoc ké thira cac quyén tir cac nhom ngudi ding
do.

e Do vay dé phan quyén cho mot ca nhan cu thé, nguoi quan tri can
gan ca nhan d6 vao cic nhém ngudi dung véi cac quyén twong ng

muédn phan cho ho (Chirc nang gan ngudi dung viao nhom).

Gan nhom cho ngwé&i ding 5 Thanh Long
Phong ban Nguoi dung Nhém cia ngudi dung Nhém con lai
Nhém Iap trinh phat trién Nguyén Ngoc Phurong Nhém quan tri Nhom test
né théng Thanh :
Nhém quén Iy Nhém tép huan
S& Nong nghiép & Phat Nguyén Duy Khang -
trién Néng thén Nhém ban dé Nhém nhap liéu
D6 Thanh Long ——
Quan tri hé théng : Nhom thdy sén
Trén Thai Binh ; ; -
Chi cuc tréng trot va bao — . Nhom chan nudi
vé thuc vét HG Lam Trurérng

Nhom tréng trot
Chi cuc Thdy san

Chi cuc Chan nudi va
Thuy

Hinh 53. Chtic nang phan quyén nguoi diung
Pé gan mot quyén cho nhém hodc gan ngudi dung vao mot nhdm nao do,
ngudi quan tri chi can thuc hién thao tac nam tha cac quyén/nhém twong tmg vao

nhom/quyén cta ngudi ding.
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d) Chirc niing thu thap va chia sé y kién nguoi diung

Véi y tuong xay dung hé théng thong tin nong nghiép c6 tinh ma va cho
phép trao doi, chia s& thong tin gitta nhom ngudi dung, gitta can bo quan 1y néng
nghiép va ngudi dan. “Chirc nang thu thap va chia s& ¥ kién nguoi dung” duoc
xay dyng tich hop trong “Cdng thong tin ndng nghiép” (agriculture portal). Cong
thong tin nay 1a noi tich hop dia chi truy cap dén cac tng dung thanh phan cua hé
théng.

Trong cong théng tin nong nghiép, chirc ning chirc ning thu thap va chia
sé¢ v kién nguoi dung duoc xay dung dua trén bo thu vién ma ngudén mo
WordPress. bao gom céc chirc ning chinh sau:

Chite néing ding bai viét, tin tic:

Céc tin tirc duoc dang tai thanh cac bai viét, cac bai viét nay sé thuoc nhiéu
chuyén muc khac nhau, vi du: tin néng nghiép, tin tac dich bénh, tin tic thién
tai... Cac thong tin ndy s& dugc cic can bo ndong nghiép cung cap truc tiép cho
ngudi dan (Hinh 54). Thong qua d6, ngudi dan c6 thé gui cac phan hoi va y kién

trén hé thong.

@ Du bso finh hink sinh

€  C|Ognn

NNNNNNNNNNNNNNNNN

w He thong thang tin ve nong nghiep
LT AT EEE e e ; S S
@ = = =S e s N TV M

Hinh 54. Cac bai viét, tin tirc duoc dang tai trén hé thdng
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@ B il < Nong nghidp & X
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A Baiviet

Tt ch b viet w Hé théng théng tin vé néng nghiép

NONG NGHIEP AN GIANG

huyén mu Bai viét vietbaimai
' \
Tétci (15) | Da dang (15) | Thing réc Tim cact
L Tac vy v Apdung | Tatchchcngdy v T4tca chuyén mi
L i
Tiéu de Tac gid Chuyén myc The L ] Thai gia Views Anh dai dié
& Lylich Nép Ph Tan tring lén Quin tri viér éng tin téng hop, TIN TUC Nép Phi Tar D4 dang 3 e
o vu Déng xusn 13/03/2018 haE

TIN TUC, Tinh hinh dich bé 3y ndu, shu bé — o 0T

i cié
Dy bao tinh hinh sinh Quan tri viér IN TUC, Tinh hinh dich bé <hu bé B3 ding 6 W S

vit hai trén lua - Vy He 17/08/201 -
Thu 2017, tuan & t h*-'
u 2017, tuan I ti 2 e

177117 = 237772017 “ sy )

Hinh 55. Giao dién trang quan 1y bai viét

# Nong nghiép An Giang

A Baiviet - -
NONG NGHIEP AN GIANG

"’ Hé théng thong tin vé nong nghiép
Chuyén myc Chuyén muc
[} ng Thém chuyén muc
¥ Phan hoi Tén -

‘ Wi i cho dudng dan tinh i
& lylich

TIN TUC T4t 3 bai dang, tin tic

o Chudi cho dubng din tinh

— Lyt bdo, sat

@

Chuyén myc hién tai — Théng tin téng hap Théng tin trong va ngodi tinh

— Tinh hinh dich bénh Tinh hinh va dy béo dich bénh cdy trdng

Chi y:
gory TIN TUC.

,
Hinh 56. Giao dién trang quan ly chuyén muc cia cac bai viét

Chikc ning binh ludn, déng gop y kién:
Bén dudi mdi bai viét déu c6 muc tra 1oi, binh luan. Ngudi dan c6 thé gui
cac phan hoi, ¥ kién ctia minh cho cac bai viét (Hinh 57). Tuy nhién, cac phan

hdi nay s& duoc quan tri vién kiém duyét trude khi duoc dang tai (Hinh 58).
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Tra 16

Email cla ban s& khéng dugc hién thj cdng khai. Cac trudng bat bugc dugc danh dau *

Binh luan

Tén* Email * rang web

Hinh 57. Nguoi ding c6 thé tra 101, binh luan cho céc bai viét

NONG NGHIEP AN GIANG
w Hé théng théng tin vé néng nghiép

® Phan hoi @
Binh luan

& Lylich

o

Nguyén Van A e o ) Nép Phil Tin tring ldn vy

a°

Hinh 58. Giao dién trang phé duyét cac binh luan, dong gop ¥ kién tir nguoi dung
e) Chirc niing tim kiém, thong ké

Chtic nang nay cho phép nguoi dung tim kiém, truy Xuat cac thong tin can
thiét. Két hop véi Ontology, chiic nang nay gitip cho ngudi ding khong chi nhan
duoc nhitng két qua c6 “chira” tir khoa tim kiém ma con nhén duoc nhimng két
qua “c6 lién quan” dén tir khoa d6. Tir d6, cong cu tim kiém giup da dang hoa cac
két qua lién quan ngudi dung nhan duoc. Viée ndy gitup ngudi st dung c6 duoc
c4i nhin tong thé vé mot d6i twong nao do6 trong nong nghiép.

Bén canh d6, két qua tra vé khong chi 14 nhitng két qua dang vian ban binh
thudng ma con bao gdm ban do, cac loai biéu do, bang dir liéu tuong tmg. Diéu
nay gitp nguoi dung thuan loi hon trong viéc tiép nhan thong tin cling nhu st
dung két qua tim kiém vao cac muc dich khac.
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NONG NGHIEP AN GIANG - B

"’ Hé théng théng tin vé néng nghiép =

o - @ \
» Théng tin san xust néng nghiép "w

“\ \
» Thong tin st dung dat "
* Thong tin thai tiét - KTTV
» Théng tin dich bénh / 5}
- | =)

» Théng tin thi trudng ndng nghiép o ‘ )

Hinh 59. Vi tri chirc nang tim kiém

Tim kiém

san lugng lGa 201d

Hay Pongy v

Hinh 60. Giao dién chiic nang tim kiém

NONG NGHIEP AN GIANG
‘}’ H§ théng thang tin vé néng nghiép

- . SN
[62) o I

HuyénAn Phil S
san ludng IGa 2010 (€]

1
& Thixaiman Ehau

£39)

[~}

Huyén Cho Méi

\Hiyén TriTon: Cao Lanh

(3)

Hinh 61. Két qua tim kiém duoc tra vé trén giao dién WebGIS
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f) Ung dung thu thap dir liéu vé tinh hinh dich bénh tai hién truong

Véi muc tiéu cap nhat thong tin mot cach nhanh chéng, hé théng con bao
goém tng dung thu thap thong tin dich bénh trén thiét bi di dong. Thong tin vé cac
loai dich bénh cay trong, vat nudi, thuy san s& duoc thu thap mot cach truc tuyén
Véi cac thao tac don gian. Qua do, giup cap nhat thong tin nhanh chéng vao hé
thdng va phd bién rong rai dén can bo quan 1y ciing nhu ngudi néng dan nham cd

ké hoach phong tranh kip thoi.

NONG NGHIEP AN GIANG

Hé thang théng tin vé néng nghiép
Email:
dtlongi@girs.vn

Password:

Béng nhap

© S& Nong nghiép va Phat trién Nong than tinh
An Giang

Hinh 62. Giao dién dang nhap cta tng dung
Pay 1a ung dung dugc viét cho hé diéu hanh nguén mé Android. Chuc
nang chinh cta ng dung nay la cho phép nguoi dung thu thap cac thong tin dich
bénh tir hién truong nhu toa do vi tri, loai cdy trong, vat nudi, tén bénh, hinh anh,..
& ché do truc tuyén (online) va ngoai tuyén (offline). Pong thoi ung dung ciing
phai cho phép ngudi ding quan 1y duoc dit liéu thu thap trén thiét bi di dong ciing

nhu giri dix liéu vé hé thong.
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Dir liéu vé dich bénh sau khi gui vé server s& dugc thong qua mot budc
kiém duyét dé loai bo cac thong tin sai 1éch va gay nhidu (Hinh 65). Sau khi duoc
kiém tra cac thong tin dich bénh s& dugc cung cép ra ngoai tng dung WebGIS
(Hinh 66).

Ban do dich bénh Tran Thai Binh

Kich thwéc (radius size)

Kich thwéc bong meé (blur size)

Giai doan:| Tro bong v Loai bénh: | Tét ca v

——
3 -

.....

-~

L ,,\/f"
-

|
{

--------
~

Hinh 65. Dix liéu dich bénh tir thyc dia dugc giri vé may chu
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8 Giai doan sinh treong

Hinh 66. Cac diém dich bénh duoc gui vé server va thé hién trén WebGIS
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KET LUAN VA KIEN NGHI
1. Két luan

Trong béi canh bién d6i khi hiu ngay cang gia ting, van dé an ninh ngudn
nudc dang tro thanh nhiing thach thac Ién ddi véi nganh nong nghiép. Cong tac
hién dai hoa nganh nong nghi€p khong chi tap trung ¢ phuong thirc, cong nghé
canh tac ma con & phuong thic quan 1y, didu hanh nganh nong nghiép. Trong giai
doan thuc hién dé an “Tai co cau nganh noéng nghiép tinh An Giang”, viéc theo
doi dién bién cac thong tin nong nghiép theo khong gian va thoi gian ¢6 y nghia
hét sirc quan trong.

Céc két qua nghién ctru da cho thay viéc to chire, luu trit cac s6 liéu nong
nghiép thanh mot co sd dit lidu tap trung va théng nhat tao diéu kién thuan loi
trong cong tac quan ly ndng nghiép, cling nhu viéc lap trinh xay dung cac cong
cu cho hé thong. Dua trén cac dic tinh vé khong gian va thudc tinh, cac thong tin
vé nong nghiép dugc thé hién trén trinh duyét Web bang cac ban d6 - biéu do
tuong tac da thoi gian. Qua do6 giup nguoi xem cé cai nhin tryc quan va kha nang
tuong tac cao. Pong thoi tao diéu kién thuan lgi trong viéc quan 1y, cap nhat dir
li¢u va chia s¢ thong tin mot cach nhanh chong. Tuy nhién, cong ngh¢ nay doi
hoi cac dir liéu phai duge to chic mot cach linh hoat va cé tinh lién két cao.

Véi su phat trién cua cong nghé thong tin, dac biét trong linh vuc Hé thng
thong tin dia ly, yéu cau cua mot hé quan tri co so dit liéu khong chi ¢ chirc ning
quan ly dir liéu thudc tinh thong thuong, ma con phai cé chirc nang quan Iy di
licu khong gian. Trong boi canh cac hé quan tri co s& dit liéu thwong mai da hd
tro quan ly va luu trir dit liéu khong gian nhu Microsoft SQL Server, Oracle,
DB2... Cac hé quan tri co so dit liéu ma nguon mo ciing da hd trg lam viéc voi
dir liéu khong gian, trong d6 PostgreSQL 1a mot dai dién tiéu biéu. Véi dic diém
la hé quan tri co s& dit liéu ma ngudn ma, PostgreSQL c6 thé dap (g mot cach
day du cac yéu cau co ban ddi voi mot hé quan tri co so dit liéu, dong thoi cung

cap thu vién I6n cac ham lam viéc véi dit liéu khong gian.

91



Néng nghiép 13 nganh kinh té quan trong cua tinh An Giang, do d6 viéc
hién dai hoa cong tac quan 1y nong nghiép 1a mét trong nhitng yéu cau cap thiét.
Nghién ctru xay dung hé théng théng tin nong nghiép dwa trén cong nghé
WebGIS mé ngudn mo cho thiy cong nghé nay cung cip day du cac chirc ning
ctia mot ung dung WebGIS vé nong nghiép. Hé théng sé& tro thanh cong cu hd tro
hiéu qua cho cong tac quan ly cta can b tai dia phuong. Bén canh d6, nguoi dan
va cac doanh nghiép ciling c6 thé tra ciru cac thong tin hiru ich nham phuc vu san
Xuat néng nghiép. Cac thong tin, sé liéu vé néng nghiép duoc cung cap truc tiép
thong qua ung dung WebGIS, day ciing 13 ngudn tai lidu hitu ich cho cac vién

nghién ctru va truong dali hoc.

2. Kién nghi

Muc tiéu ctia dé tai chd trong vao xay dung mot tng dung WebGIS c6 tinh
tuong tac cao, ca vé khong gian va thoi gian. Do dé, viéc to chic co so dir ligu
cua hé thdng phai cho phép thuc hién dugc cac truy van theo mot chudi thoi gian
va twong (ing voi cac ddi tuong khong gian. Tuy nhién, cong tac thu thap dir liéu
ndéng nghiép hién tai ¢ dia phuwong ciing gap mot s6 han ché. Pa sé cac dir lidu
duoc luu trit phan tan, chua c6 tinh tap trung cao. Cac dinh dang vé di liéu, cach
sap xép noi dung thong tin chua cé tinh thdng nhat cao. Do do, viéc tap hop va to
chtic cac dir liéu thanh mot bo co sd dit liéu hoan chinh gap nhiéu khé khan. Bic
biét 1a cach to chirc cac dit liéu nong nghiép thanh mot chudi cac thong tin c6 moi
quan hé véi nhau. Vi vay, chi mot s6 dir liéu vé nong nghiép dap ung cac yéu cau
mai duge dua vao hé théng. Doi véi cac dir liéu chua dap ung yéu cau, hé thong
da xay dung san khung co so dit liéu dé nguoi ding c6 thé bo sung va cap nhat
trong tuong lai.

Két qua cuia dé tai 1a mot hé thong duoc xay dung chung cho toan nganh
nong nghiép, trong do tap trung vao xay dung cac chlrc nang cia tng dung
WebGIS, cac chirc ning cap nhat dit liéu vao hé thdng duoc xay dung chung cho

cac don vi trong nganh néng nghiép. Tuy nhién, tai mdi don vi s& c6 quy trinh
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nghiép vu va phuong phép luu trit, cap nhat dit liéu khac nhau. Do dé, hé thdng
chua thé dap ung hét chi tiét cac nhu cau nghiép vu cua timg don vi trong viéc
cap nhat dit liéu cho hé thdng. Vi vy, dé phat trién hoan thién hon cho hé théng,
can thyuc hién céc giai doan tiép theo cua dé tai, trong d6 tap trung xay dung chi

tiét cac quy trinh nghiép vu, cac t6 chirc va cap nhat di liéu cho ting don vi.
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LOI CAM ON

Pé tai “Nghién ctru xay dung hé théng thong tin ndng nghiép phuc vu tai
co cAu ndng nghiép tinh An Giang”, mi s6: 372.2016.14 thudc dé tai Nghién ctu
g dung va phat trién cong nghé tinh An Giang do S¢ Khoa hoc va Cong nghé
tinh An Giang quan ly. Nhém nghién cttu tran trong cam on S¢ Khoa hoc va Cong
nghé tinh An Giang d3 tao diéu kién thuan lgi va hd tro nhiét tinh trong sudt qua
trinh thyc hién dé tai.

Loi cam on xin dugc gui dén So Nong nghiép va Phat trién Nong thon tinh
An Giang, Vién Khoa hoc K¥ thuat Mién Nam d3 phéi hop thuc hién, trao d6i,
gop ¥ vé két qua caa dé tai. Bén canh d6, xin dugc cam on Trudng Dai hoc An
Giang, Pai Khi tugng — Thily vian An Giang, Trung tim Ung dung Cong nghé
Vii try TP. H6 Chi Minh d3 gitip nhom nghién ctu trong viéc khao sat, thu thap
dir liéu cling nhu t6 chirc hoi thao va chuong trinh tap huan.

Cudi cung, xin chan thanh cam on dén Ban 1dnh dao va tap thé can bo thudc
Vién Pia Iy tai nguyén TP. HO Chi Minh d4 tham gia truc tiép hoic gian tiép dong

gop cong sirc dé hoan thanh dé tai nay.
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PHU LUC

CAU TRUC MOQT SO BANG CUA MOT SO NHOM DU LIEU CHINH

Phu luc 1. CAu truc dit liéu nén

. < i fn e 1A A Y A Poi twong Tén trudng A oo \ A oo Y ST
Nhém dir liéu Lop dir ligu Tén l6p dir liu hinh hoc thue tinh Mo ta trwong thudc tinh Kieu dir liéu
i Ma’ phan loai doi tugng (truong auto number
khoa)
geom Thong tin hinh hoc cua do6i tugng | point
loaiid Phan loai doi tuong number
. ) tendvhc Tén don vi hanh chinh Text
Hanh chinh - . 2 - i A A
; angiang_bdn_rghcO biém nguoicn Nguoi cap nhat number
point PV A :
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hiéu lyc tir ngay datetime
giatriden Ngay gia tri hét higu luc datetime
consudung Trang thai sur dung bool
Hanh chinh ghichu Ghichi _____ : text
. Ma phan loai doi tugng (truong
id . auto number
khoéa)
geom Thong tin hinh hoc cua doi tugng | polyline
loaiid Phan loai doi tugng number
. , ten Tén don vi hanh chinh text
Hanh chinh — . \ : A A
) angiang_bdn_rghcl buong nguoicn Nguoi cap nhat number
polyline A ~
ngaycn Ngay cap nhat datenumber
giatritu Ngay gia tri ¢6 hi¢u luc datenumber
giatriden Ngay gia tri hét higu luc datenumber
consudung Trang thai su dung bool
ghichu Ghi chu text
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Péi twong

Tén trwong

Nhom dir ligu Lop dir ligu Tén l6p dir ligu hinh hoc thuge tinh M@ ta trwong thugce tinh Kiéu dir ligu
id Ma phan logi dbdi tuong (truong 2Uto number
khoa)
geom Thong tin hinh hoc cua ddi twong | polygon
loaiid Phan loai dbi tuong number
madvhcl M3 don vi hanh chinh cp tinh number
madvhc?2 M3 don vi hanh chinh cip huyén number
madvhc3 Ma don vi hanh chinh cip x3 number
Ma don vi hanh chinh cta doi
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Hanh chinh - . trogn - Z -
angiang_bdn_rghc2 Ving Tén don vi hanh chinh (tiéng Viét
polygon tendvhc L A text
c6 dau)
tendvhc. en Tén dongvi hanh chinh tiéng Viét toxt
khong dau)
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id Ma phan loai d6i tuong (truong aUto number
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loaiid Phén loai dbi tuong number
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ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hig¢u lyc datetime
giatriden Ngay gia tri hét hiéu luc datetime
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Péi twong

Tén trwong

Nhom dir ligu Lop dir ligu Tén l6p dir ligu hinh hoc thuge tinh M@ ta trwong thugce tinh Kiéu dir ligu
consudung Trang thai st dung bool
ghichu Ghi chu text
id Ma phan loai d6i tuong (truong aUto number
khoa)
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nguoicn Nguoi cap nhat number
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Thuy hé polygon | angiang_bdn_thuyhe?2 Viung ﬁgigf?r? ;zaél(‘,liocagps?]ﬁ%ﬁi kenh ;etj(r;ber
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri c¢6 hiéu luc datetime
giatriden Ngay gié tri hét hiéu luc datetime
consudung Trang thai st dung bool
ghichu Ghi chu ’ text
q i th'th) E)hén loai doi tuong (truong auto number
Dia hinh bia hinh point angiang_bdn_diahinhO biém geom Thong tin hinh hot ciia doi tuong | point
loaiid Phén loai ddi twong number
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Péi twong

Tén trwong

Nhom dir ligu Lop dir ligu Tén l6p dir ligu hinh hoc thuge tinh M@ ta trwong thugce tinh Kiéu dir ligu
docao Do cao (m) number
nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hiéu luc datetime
giatriden Ngay gid tri hét hiéu luc datetime
consudung Trang thai st dung bool
ghichu Ghi chu text
id thq phan loai d6i tugng (trudng 2Uto number

0a)
geom Thong tin hinh hoc cua dbi twong | polyline
loaiid Phan loai ddi tuong number
L docao Do cao (m) number
bia hinh - . . . - — ~
oolyline angiang_bdn_diahinhl buong nguoicn Ngl:l’OI cap nf}at numt_)er
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hiéu luc datetime
giatriden Ngay gié tri hét hiéu luc datetime
consudung Trang thai st dung bool
ghichu Ghi chu text
i Mﬁ’ phan loai d6i tuong (trudng auto number
khéa)
geom Thong tin hinh hoc cua dbi twong | point
loaiid Phén loai ddi twong number
ten Tén dia danh text
bia danh bia danh point angiang_bdn_diadanhO biém phanloai Phan loai dia danh text
nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u luc datetime
giatriden Ngay gié tri hét hiéu luc datetime
consudung Trang thai su dung bool
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Nhém dit ligu |  Lép dik ligu Tén 16p dit liéu };‘i’:ﬂtl“’l‘l-’;‘cg Py (f:‘:ﬁ’ﬂlg M ta truwdng thuge tinh Kiéu dir liéu
ghichu Ghi chu text
Phu luc 2. Céu tréc dir liéu khi twong thuy van
Nhﬁ{n da Lop di lieu Ténlopdiligu | DOLtwong | Tén truong thuoe M ta truong thudc tinh Kiéu dir lieu
1éu hinh hoc tinh
id Ma phan loai dbi tuong (truong aUto number
khoa)
geom Thong tin hinh hoc cia ddi tuong point
idtram M3 tram quan trac number
Tram quan o _ . tentram Tén Fr_amA quan trac text
tric Tram quan trac point | angiang_kttv_geo0 biém nguoicn Nguoi cap nhat numk_)er
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hig¢u luc datetime
giatriden Ngay gié tri hét hiéu luc datetime
consudung Trang thai sur dung bool
ghichu Ghi chu text
id Ma phan loai d6i tuong (truong auto number
khoéa)
loaiid P?ﬁn loai thong tin khi tugng thuy number
van
tramgt M3 tram quan trac number
Gia ttglguan Gia tri quan trac angiang_kttv_value0 - :gljzc;icn g;;;: Qgge;s gt :Emgg:
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hig¢u luc datetime
giatriden Ngay gia tri hét hiéu luc datetime
consudung Trang thai su dung bool
ghichu Ghi chu text
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Nhf.’fn du Lép dit liéu Tenlopdiligu | DOLwong | Tén truong thuoe M ta trudng thude tinh Kidu dit ligu
1éu hinh hoc tinh
id Ma phan loai dbdi tuong (truong aUto number
khoa)
loaiiid P?ﬁn loai thong tin khi tugng thuy number
Danh muc van
han loai khi | Danh muc phén loai . . nguoicn Nguoi cap nhat number
ptuqng thay khi tuong f)hﬁy van angiang_kitv_dmioai ) ngaycn Ngay cap nhat datetime
van giatritu Ngay gia tri ¢6 hiéu luc datetime
giatriden Ngay gia tri hét hiéu lec datetime
consudung Trang thai su dung bool
ghichu Ghi chu text
Phu luc 3. Cau trac dit ligu vé diéu kién tu nhién
Nhﬁgﬁ du Lop di liu Tén 16p di licu ?ﬂ}tlutﬁ) " fﬁﬁ;ﬁ”’tﬂ‘}? MG ta truong thudc tinh Kiéu dit lieu
i Mé’ phan loai d6i twong (truong auto number
khoa)
geom Thong tin hinh hoc cua ddi twong | polygon
loaiid Ma loai number
kyhieu Ky hiéu loai dat text
ten_vn Tén loai dat (Viét Nam) text
Tho nhudng | Tho nhudng_polygon | angiang_dkin_thonhuong2 |  Vung | ten_fao Tén loai dat (theo FAQ) text
nguoicn Ngudi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hiéu lyc datetime
giatriden Ngay gia tri hét higu luc datetime
consudung Trang thai su dung bool
ghichu Ghi cha text
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Nhﬁgﬁ da Lop dit lidu Tén 16p dit lieu ?Srlﬂtlu}ﬁ) " ﬁﬁ;ﬁﬂ? M6 ta truong thudc tinh Kiéu dit lieu
id Ma phan loai dbi twong (trudng aUto number
khoa)
geom Thong tin hinh hoc cua d6i twong | point
loaiid Ma loal number
dichbenh Tén dich bénh text
doituong DAéi tugng cdy trong bi nhiém -
bénh
Dich bénh point angiang_dktn_dichbenhO Diém mucdo Mtrc d6 dich bénh number
mota Mo ta biéu hién dich bénh number
nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u lyc datetime
giatriden Ngay gia tri hét hiéu lec datetime
consudung Trang thai su dung bool
Dich bénh ghichu Ghi chu text
i Mé’ phan loai d6i twong (truong auto number
khoa)
geom Thong tin hinh hoc cua ddi twong | polygon
loaiid Ma loai number
dichbenh Tép dich bénh ‘ text
doituong ]t-))éénihmqng cdy trong bi nhiem text
Dich bénh polygon angiang_dktn_dichbenh2 Viung mucdo Mtrc do dich benh number
mota MO ta biéu hién dich bénh number
nguoicn Ngudi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u luc datetime
giatriden Ngay gid tri hét hiéu luc datetime
consudung Trang thai su dung bool
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Nhém dit e pia e g 1 s Déi tuong Tén trudng NP . ki
lidu Lop dir ligu Tén 16p dix lidu hinh hoC thude tinh Mo ta truong thudc tinh Kiéu dix liéu
ghichu Ghi chu text
Phu luc 4. Cau trac dit ligu vé diéu kién kinh té xa hoi
Nhom dit et e e pia DPbituong |  Tén truong T . 2
licu Lop dir ligu Tén 16p dix lidu hinh hoc thuoc tinh Mo ta truong thudc tinh Kiéu dit liéu
i Ma phan loai doi tuong auto
(truong khoa) number
com Théng tin hinh hoc cua ddi olvaon
g fuong polyg
loaiid Ma loai number
madat Ma str dung dat text
Hien trand si dun tensdd Tén str dung dat text
Str dung dat o ne g swdung angiang_ktxh_htsdd2 Ving Nam thanh 1ap ban do st
dat namtlap x number
dung dat
nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u lyc datetime
giatriden Ngay gia tri hét higu luc datetime
consudung Trang thai su dung bool
ghichu Ghi chu text
id Ma phan loai do1 tugng auto
(truong khoa) number
Don Voo | g Vi, 0O’ $& SN geom Thong tin hinh hoc cua doi point
SO san xuat FR . . . .2 tugng
A Xuat nong angiang_ktxh_donvinongnghiep0 biém —~ I
néng o . loaiid Ma loai number
.S nghiép_point ~ — o
nghiép . Tén don vi san xuat kinh
tendonvi text
doanh
loaihinhsx Loai hinh san xuat kinh doanh | text
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Nhﬁg{j d Lop di liéu Tén 16p di liu ?Srlﬂtlu}ﬁ) " ﬁﬁ;ﬁﬂ? M& t truong thuoe tinh | Kidu di ligu
datchuan Cac quy chuan dat duoc cua text
don vi
tinhtrang Tinh trang hoat dong text
diachi bia chi don vi text
nguoicn Nguai cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u lyc datetime
giatriden Ngay gia tri hét hiéu lec datetime
consudung Trang thai su dung bool
ghichu Ghi cha text
id M3 phan loai d6i tuong auto
(truong khoa) number
geom Thong tin hinh hoc cua dbi polygon
tuong
loaiid Ma loal number
: Tén don vi san xuat kinh
tendonvi q text
oanh
, . loaihinhsx Loai hinh san xuat kinh doanh | text
Bon vi, co 50 san . . . Céc quy chuan dat duoc cua
Xuat nong angiang_ktxh_donvinongnghiep2 Ving datchuan don vi T text
nghicp_polygon tinhtrang Tinh trang hoat dong text
diachi Dia chi don vi text
nguoicn Ngudai cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hiéu lyc datetime
giatriden Ngay gia tri hét higu luc datetime
consudung Trang thai su dung bool
ghichu Ghi chu text
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Nhﬁg{j du Lop dit licu Tén 16p dit lieu ?ﬁ;ﬁ“ﬁ) " ﬁﬁ;ﬁﬂ? M6 ta truong thude tinh | Kidu dit liu
id M3 phan loai d6i tuong auto
(truong khoa) number
Théng tin hinh hoc cua ddi .
geom point
tuong
loaiid Ma loal number
tencho Tén chg text
;ﬁ:‘:ﬁfgﬁg Cho dau méi_point angiang_ktxh_chodaumoi0 Piém :fi::;]]'inh fl‘)?glcﬁlin;m u EZ?:
nguoicn Ngudai cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hiéu luc datetime
giatriden Ngay gia tri hét higu luc datetime
consudung Trang thai sir dung bool
ghichu text
id M3 phan loai d6i tuong auto
(truong khoa) number
Thong tin hinh hoc cua doi .
geom point
tuong
loaiid Ma loai number
Tén don vi hau can, van text
. ten 2
Dichvu™ 1 pich vy hau can, van : — chuyen
hau can, : chu'yér'] poin,t : angiang_ktxh_dichvuhcvc0 biem loaihinh Loai hinh text
van chuyén - diachi Dia chi don vi text
nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u luc datetime
giatriden Ngay gia tri hét hiéu luc datetime
consudung Trang thai su dung bool
ghichu Ghi chu text
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Phu lyc 5. C4u triic nhom di liéu néng nghiép

Nhﬁg& di Lop di lieu Tén 16p dit liu ?}?;ﬁ“&”cg {ﬁﬁ;ﬁﬂ? M ta truong thude tinh Kiéu dir lieu
i M'er phan loai doi twong (trudng auto number
khoa)
idnhom Ma nhém text
tennhom Tén nhém text
Nhoém cay angiang_trongtrot_nhomcay - zg;;):;]n Eg‘: slc;gpn?mgﬁt g;tr: tti)fr:e
giatritu Ngay gia tri ¢6 hiéu luc datetime
giatriden Ngay gia tri hét higu luc datetime
consudung Trang thai sir dung bool
ghichu Ghi cha text
id Mﬁ’ phan loai d6i tuong (truong auto number
khoa)
Trdng trot idloaigay 1\/{5 loai'céAy text
tenloaicay Tén loai cay text
idnhom Ma nhém cay text
Loai cay angiang_trongtrot_loaicay - nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢ hiéu lyc datetime
giatriden Ngay gia tri hét hiéu luc datetime
consudung Trang thai su dung bool
ghichu Ghi cha text
i Mﬁr phan loai d6i twong (trudng auto number
khoa)
Mua vu angiang_trongtrot_muavu - idmuavu Ma mua vu text
tenmuavu Tén mua vu text
nguoicn Nguai cap nhat number
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Nhﬁg‘lj di Lop di lieu Tén 16p dit liu ?}‘l)r‘ﬂtl“ﬁ) " {ﬁﬁ;ﬁﬂ? M ta truong thude tinh Kiéu dir lieu
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u luc datetime
giatriden Ngay gia tri hét hiéu luc datetime
consudung Trang thai sir dung bool
ghichu Ghi chu text
id Ma phan loai dbi twong (trudng 2Uto number

khoa)
idgiong M3 gidng ciy text
tengiong Tén gidng ciy text
idloaicay Mai loai cay text
Gidng cay angiang_trongtrot_giong - nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hiéu luc datetime
giatriden Ngay gia tri hét higu luc datetime
consudung Trang thai sir dung bool
ghichu Ghi cha text
i Mé’ phan loai d6i twong (truong auto number
khoa)
idloaigiatri Ma loal gia tri text
tengiatri Tén loai gia tri text
donvitinh Don vi tinh text
Loai gia tri angiang_trongtrot_loaigiatri - nguoicn Nguoi cap nhat number

ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u lyc datetime
giatriden Ngay gia tri hét hiéu luc datetime
consudung Trang thai su dung bool

] ghichu Ghi cha ’ text

Gid tri san xuat angiang_trongtrot_value - id Ma phan loai doi twong (truong auto number

ndng nghiép

khoa)
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Nhom dir

Déi tuong Tén truong

licu Lop dir ligu Tén 16p dir liéu hinh hoc thuae inh Mo ta truong thudc tinh Kiéu dit lieu
idvalue Ma gia tri number
idloaigiatri Ma loai gia tri text
value Gia tri number
idloaicay Ma loai cay text
idmuavu M3 mua vu Text
idgiong M3 gidng text
idgeo?2 Ma don vi hinh hoc number
nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u lyc datetime
giatriden Ngay gia tri hét hiéu lec datetime
consudung Trang thai su dung bool
ghichu Ghi cha text
i Mér phan loai d6i twong (trudong auto number
khoa)

geom Thong tin hinh hoc cua ddi twong | polygon
madvhcl Ma don vi hanh chinh 1 number
madvhc2 Mai don vi hanh chinh 2 number
madvhc3 Ma don vi hanh chinh 3 number

Péi tuong khong _ madvhc Mai don vi'hénh chinh number

gian angiang_geo2 Ving tgndvhc_ Tén don vi hanh chinh text

diachiview bia chi khung nhin text
nguoicn Ngudoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u luc datetime
giatriden Ngay gia tri hét hiéu luc datetime
consudung Trang thai su dung bool
ghichu Ghi cha text
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Nhﬁg‘lj du Lop dit liu Tén 16p dit lieu ?}‘l)r‘ﬂtl“ﬁ) " {ﬁﬁ;ﬁﬂ? M ta truong thudc tinh Kiéu di liéu
id Ma phan loai dbi twong (trudng 2Uto number
khoa)
idnhom Ma nhom text
tennhom Tén nhém text
Nhoém vat nudi angiang_channuoi_nhom - nguoicn Ngl‘m' Sap nt]at numt_)er
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u lyc datetime
giatriden Ngay gia tri hét hiéu lec datetime
consudung Trang thai su dung bool
ghichu Ghi cha text
id Ma phan loai d6i tuong (truong 2Uto number
khoa)
idloaivn Ma loai vat nudi text
tenloaivn Tén loal vat nudi text
Chan nuoi idnhom Ma nhom vat nudi text
Loai vat nudi angiang_channuoi_loai - nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢ hiéu lyc datetime
giatriden Ngay gia tri hét hiéu luc datetime
consudung Trang thai sur dung bool
ghichu Ghi cha text
id Ma phén loai d6i tuong (truong aUto number
khoa)
idgiong Mi gié/ng vat nudi text
Giong vat nudi angiang_channuoi_giong - }g?ggfcr;gy Ef;ﬁ;n\?aﬁg?m ii:
nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u luc datetime
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Nhﬁg‘lj du Lop dit liu Tén 16p dit lieu ?}‘l)r‘ﬂtl“ﬁ) " {ﬁﬁ;ﬁﬂ? M ta truong thudc tinh Kiéu di liéu
giatriden Ngay gia tri hét hiéu lec datetime
consudung Trang thai su dung bool
ghichu Ghi chu text
id 11:4}1; phan loai d6i tuong (truong aUto number

0a)
idloaigiatri Ma loai gia tri text
tengiatri Tén loai gié tri text
donvitinh Don vi tinh text
Loai gia tri angiang_channuoi_loaigiatri - nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hiéu luc datetime
giatriden Ngay gia tri hét hi¢u luc datetime
consudung Trang thai sir dung bool
ghichu Ghi cha text
id Ma phan loai d6i tuong (truong 2Uto number
khoa)
geom Thong tin hinh hoc cua ddi tuong | polygon
madvhcl Mai don vi hanh chinh 1 number
madvhc2 Ma don vi hanh chinh 2 number
madvhc3 Mai don vi hanh chinh 3 number
Péi trong khong _ madvhc Ma don Vi.hénh chinh number
Qian angiang_geo2 - te_ndv_hc: Tén don vi hanh chinh text
diachiview Dia chi khung nhin text
nguoicn Ngudai cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hiéu luc datetime
giatriden Ngay gia tri hét higu luc datetime
consudung Trang thai su dung bool
ghichu Ghi chu text
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Nhﬁg‘lj du Lop dit liu Tén 16p dit lieu ?}‘l)r‘ﬂtl“ﬁ) " {ﬁﬁ;ﬁﬂ? M ta truong thudc tinh Kiéu di liéu
id 11:4}1; phan loai d6i tuong (truong 2Uto number
0a)
idnhom Ma nhom text
tennhom Tén nhém text
Nhom loai thuy san angiang_thuysan_nhom - Eg;)?ézn Eggslcggpnﬂgft g;tr: tti)renre
giatritu Ngay gia tri ¢6 hi¢u lyc datetime
giatriden Ngay gia tri hét hiéu lec datetime
consudung Trang thai su dung bool
ghichu Ghi cha text
Id Ma phan loai d6i tuong (truong 2Uto number
khoa)
idloaits Ma loai thuy san text
tenloaits Tén loai thuy san text
Thuy san idnhom Ma nhém loai thuy san text
Loai thuy san angiang_thuysan_loai - nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢ hiéu lyc datetime
giatriden Ngay gia tri hét hiéu luc datetime
consudung Trang thai sur dung bool
ghichu Ghi cha text
id Ma phén loai d6i tuong (truong aUto number
khoa)
idgiong Mi gié/ng thity san text
Giong thay san angiang_thuysan_giong - }g?g;?g;gy ;f;églﬂé;g;an Egi;
nguoicn Nguoi cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hi¢u luc datetime
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Nhﬁg‘lj di Lop di lieu Tén 16p dit liu ?}‘l)r‘ﬂtl“ﬁ) " {ﬁﬁ;ﬁﬂ? M ta truong thude tinh Kiéu dir lieu
giatriden Ngay gia tri hét hiéu lec datetime
consudung Trang thai su dung bool
ghichu Ghi chu text
id 11:4}1; phan loai d6i tuong (truong aUto number

0a)
idloaigiatri Ma loai gia tri text
tengiatri Tén loai gié tri text
donvitinh Don vi tinh text
Loai gia tri angiang_thuysan_loaigiatri - nguoicn Ngudai cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hiéu luc datetime
giatriden Ngay gia tri hét hi¢u luc datetime
consudung Trang thai sir dung bool
ghichu Ghi cha text
id Ma phan loai d6i tuong (truong 2Uto number
khoa)
geom Thong tin hinh hoc cua ddi twong | polygon
madvhcl Mai don vi hanh chinh 1 number
madvhc2 Ma don vi hanh chinh 2 number
madvhc3 Mai don vi hanh chinh 3 number
Péi trong khong _ madvhc Ma don Vi.hénh chinh number
Qian angiang_geo2 - te_ndv_hc: Tén don vi hanh chinh text
diachiview Dia chi khung nhin text
nguoicn Ngudai cap nhat number
ngaycn Ngay cap nhat datetime
giatritu Ngay gia tri ¢6 hiéu luc datetime
giatriden Ngay gia tri hét higu luc datetime
consudung Trang thai su dung bool
ghichu Ghi chu text
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