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Tém tit: Dat nhlem man la mot trong nhimg nguyén nhén gy anh huéng manh mé dén
chat luong dat trong, dién hinh tai cac khu vuc giap bién cua tinh Bén Tre. Dé giam sat qua
trinh dat nhiém man xay ra trén dién rong, nghién ctru nay Ung dung 1ap trinh GIS dé xay
dung cong cu tu dong gitp phan vung nhiém min trong dat bang phuong phap noi suy IDW
trén cac diém do min. Két qua thanh 1ap ban d6 dat nhiém min cho thay, phuong phép ndi
suy IDW duoc su dung kha hiéu qua dé mo phong bé mat man véi hé s6 xac dinh giira gia
tri do man va gia tri ndi suy la R2 0,81. Bén canh d6, mtrc d6 nhiém min cao tap trung tai
cac huyén ven bién va dién tich dat man toan tinh chiém 41,4% trén téng dién tich tu nhién.
Nham kip thoi dua ra canh bao vé muic do anh hudng boéi man, trang WebGIS duoc xay
dung v&i chirc nang tra ctru va cung cap s liéu thong ké dat man cho timg huyén, ciing nhu
xac dinh khu vue ¢6 mic dd nhim main cao tai tinh Bén Tre.

Tir khoa: Cong cy; D6 man; IDW; GIS; WebGlS.

1. Giéi thi¢u
D4t nhiém min 1a mot trong nhitng yéu t6 anh hudng dén sy ting trudng cua cay trong.

Dé giam sat ¢at nhiém mian cac nha nghién ciru trong va ngoai nude da ap dung nhiéu phuong
phap khac nhau va mang lai hiéu qué cho timg khu vuc. Cu thé, phuong phap cam tng dién
tir (EMI - Electromagnetic induction) duoc st dung dwa vao gia tri do dan dién ECa
(Apparent Electrical Conductivity) dé xac dinh d6 min trong dat tai viing phia bic cua bién
Caspian giap Nga va Kazakhstan. Mic du dem lai két qua nhanh chéng nhung khong thé
danh gia chinh xac két qua do khi d6 4m théap [1— -3] do do dan dién phu thudc vao do6 min
ctia dat, o xop va hat phu sa trong dat [4]. Bo dan dién cia dat bi anh huong boi cac dic
tinh hoa 1y bao gdm mudi hoa tan, ham lugng khoang chat, ham lugng nudce trong dat ... Tan
dung do, phuong phap do ECa dugc st dung dé thanh 1ap cac ban dd glam sét cac dac tinh
thd nhudng, trong do c6 giam sat do man cua dat danh gia chat luong dat nong nghiép [5].

Cung v6i sy phat trién cua cong nghé vién tham, cac kénh phd cta anh vé tinh mang thong
tin ctia cac ddi twong trén bé mat Trai Dét cho phép gian tiép xac dinh murc do dat nhim min
thong qua cac chi sé thyc vat nhu chi sé EVI - Enhanced Vegetation Index, ap dung tai
Western San Joaquin Valley (California) cho thay chi s6 EVI danh gia tdt trong viéc thanh
lap ban do dat nhiém man dya vao sy phat trién cuia thuc vat tai khu vuc nay [6]. Su két hop
cac chi sb thuc vat, chi s6 man voi phuong phap ECa do d6 dan dién dé xay dung cac mo
hinh hoi quy 1a mot phuwong phép hitu ich trong giam sat chat lugng dat nhu ing dung chi 5O
CRSI (Canopy Response Salinity Index) tai Leziria Grande, Portugal c6 mdi twong quan cao
véir=-0,787 va hé s6 xac dinh R? > 0,6 [7]. Tuy nhién, tuy vao dia Iy cta timg khu vuc s&
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c6 tham thyc vat khac nhau cling nhu khac biét vé su tac dong cua cac yéu t5 tu nhién nhu
dia hinh, lugng mua, nhiét do, thd nhudng, song ngodi ... da phan nao giy kho khin trong
viéc chon lya chi s vién tham dé giam sat o man. Bén canh do, GIS dugc xem nhu 1a mot
cong cu quan trong trong phan tich khong gian hd trg xay dung bé mit lién tuc trén dién rong
nho vao cdc thudt toan ndi suy nhu IDW (Inverse Distance Weighted) dugc sir dung kha hi¢u
qua tai East of Nile Delta (Egypt) trong giam sat do médn cua dat, song song do, dé dam bao
d6 chinh x4c can xem xét ndng do téng lugng mudi ddc hai va thanh phan héa hoc ciia mudi
[8].

Bén canh d6, mot s6 nghién ctru trong nude ciing tién hanh danh gia han man anh huéng
dén dat nong nghiép tai huyén Ba Tri tinh Bén Tre, nghién ctru nay da sir dung thuat toan noi
suy IDW cac diém do min dé phan ving dat nhidm man va phan ngudng chiu min cua cy
lGa. Két qua danh gia cho thiy, dat nhiém min voi ngudng EC > 2dS/m lan rong hau hét khu
vuc nghién ctru [9]. Thuat toan Machine Learning cling dugc ap dung trong phan viung mirc
d6 nhiém man tai Bén Tre trén anh vé tinh Sentinel 1 nhu nghién ciru khao sat xay dung cac
mo hinh Multilayer Perceptron Neural Networks (MLP-NN), Radial Basis Function Neural
Networks (RBF-NN), Gaussian Processes (GP), Support Vector Regression (SVR), va
Random Forests. Trong d6, mé hinh Gaussian Processes 1 mo hinh tot nhat dé phan ving
dat nhiém man véi sai s6 RMSE = 2,885, MAE = 1,897 va hé s6 twong quan r = 0,808 [10].
Mit khéc, két qua nghién ctru khac cho rang thuat todan Random Forest voi phan cuc VV phil
hop phan ving mirc d6 dat nhiém man (R? = 0,830) [11]. Tuy nhién, viéc nghién ciru kha
ning sir dung cac thuat toan tién tién con han ché vé mit thoi gian khao sat cic mo hinh dé
tim ra mo hinh t6i wu nhét va phu thude nhiéu vao bd mau dix licu. Dé giam sat hiéu qua can
xdy dung mot h¢ thdng WebGIS truy cip truc tuyén thé hién sy phan bd khong gian ving
nhiém min nhu trong nghién clru xay dung hd trg quan ly va khai thac cong trinh thuy loi tai
Bén Tre duogc phat trién bang cong nghé ma ngudn mé GeoServer da sir dung két qua ndi suy
cac tram quan tric d6 min dé theo ddi mirc d6 mén theo thoi gian thu thap [12]. Nghién ctru
khac xay dung Earth Engine Apps giam sat dat nhiém man ciing cung cap cac chire nang truy
van thong tin viing nhidém min, thong ké dién tich va duoc publish mién phi nhung tinh bao
mat khong dam bao [11]. Xuat phat tir nhitng phén tich trén cho thiy cc phuong phap nghién
ctru déu c¢6 wu va nhuge diém riéng nhung song song do6, dé giam sat ving nhiém man mot
cach ty dong va nhanh chong, nghién ciru nay tién hanh xdy dung cong cu tu dong thuc hién
noi suy bé mat dat nhiém man trén dién rong véi mat do diém day dé 1am co so dir ligu cho
cong tac xay dung hé théng WebGIS giam sat dat nhiém man bang cong nghé ma ngudn mo.

Do mét s6 diéu kién ty nhién bat loi, Bén Tre trd thanh mot trong nhiing tinh thuong
xuyén xay ra cac dot han min khéc 1iét tai ddng bang Séng Ctru Long [10—11]. Hau hét cac
huyén cua Bén Tre c6 dia hinh thap v6i do cao trung binh so v61 mat nudce bién 1 1-2 m. Hé
thong song ngoi day dac (Hinh 1) da phan nao tao diéu kién thuan loi cho nude bién de dang
xam nhdp séu vao dat lién lam suy yéu do phi nhiéu cua dat va ting nong d6 ion mudi trong
dat diy manh qua trinh dat nhi®m man trén dién rong. Bén canh d6, Bén Tre mang khi hau
nhiét doi gié mua va mua kho thuong kéo dai tir thang 12 dén thang 4 va mua mua tir thang
5 dén thang 11 véi nhiét d6 trung binh 14 27°C va luong mua trung binh hang nam tir 1200
mm dén 1500 mm [10]. Dén s6 tai Bén Tre vao nam 2022 12 1.298.006 ngudi va 89,75% dan
cu tap trung dong dic ¢ khu vuc ndng thon va giap bién [13], chu yéu sinh séng bang cac
hoat dong san xuat néng nghiép va nudi trong thuy hai san. Dién tich ty nhién cia tinh 1a
2360,2 km? véi 75,4% tong dién tich 13 d¢at nong nghiép bao gdm dat trong laa, dat nudi trong
thiy san va dét khac [10,14]. Vao mua kho giai doan 2015-2016, d0 man dot ngdt tang cao
vGi 4%o va xam nhap rat sau vao ndi dong vai thiét hai ude tinh cho nganh nong nghiép 1a
1.800 ti dong. Khong dimg lai ¢ d6, tinh Bén Tre lai tiép tuc d6i mat voi dot han man khdc
1iét nhat trong lich sir vao mua kho giai doan 2019-2020 véi do man tang 2%eo trén dién rong
bao phu ca tinh trong thoi gian dai va c6 thoi diém ting trén 5%o wdc tinh gia tri thiét hai
khoang 1.660 ti ddng cho nganh ndng nghiép cta tinh [15]. P4t nhiém min duoc xem 1a van
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dé dang quan tAm trong bdi canh bién dbi khi hau toan cau hién nay. Chinh vi vy, bai béo
nghién ctru theo hudng xay dung cong cu phan ving nhiém ‘mdn tai tinh Bén Tre mot cach
tu dong va xay dung hé thong WebGIS cung céap thong tin vé mirc d6 nhiém min cho nguoi
dan kip thoi chuyén d6i co cAdu mua vu, co cdu cdy trong va ting cudng hé théng canh tac
nham thich nghi v61 han man.

2. S liéu sir dung va phwong phap nghién ciru

2.1. 86 liéu sir dung

Nghién ctru st dung dit liéu d6 min trong dat bao gom 150 diém (hay d6 dan dién - EC,
don vi dS/m) dugc 1dy mau dat truc tiép ngoai thuc dia (Hinh 1) vao mua khd thang 4/2018
& d6 sau tir 0-30 cm tai cac huyén cua tinh Bén Tre do Vién Pia Ly Tai Nguyén TP. Ho Chi
Minh thyc hién.

Ban dé vi tri cac diém do dé man tai tinh Bén Tre
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Hinh 1. Vi tri cac diém do man va ranh gigi tinh Bén Tre.

2.2. Phuong phap thuc hién

Nghién ctru sir dung céc diém dd man thong qua do d6 dan dién EC cua dat voi do sau
cac mau tir 0-30 cm nham xé4c dinh mirc 46 dat nhiém min tai Bén Tre. Ung dung céng nghé
GIS ho tro phan tich khong gian xay dung bé mat lién tyc dat nhiém man trén dién rong béng
thuét toan ndi suy IDW (Inverse Distance Weighted). Day la mot ky thuat ndi suy bé mit don
gian va pho bién vé6i kha nang tmh trung binh trong s6 khodng cach cua nhiing diém da biét
gia tri trong vung lan can voi mdi pixel giup xac dinh gia tri ciia cac diém chua biét [16-17].
Cong thuce tinh trong s6 (1):

7, = Hmladit (1)
0] ZN d n

Trong do Z, 1a gia tri udce tinh; Zi 1a gia tri dlem do; di 1a khoang céach cia diém mau dé
wdce tinh; N 1a hé s6 xac dinh trong s6 dua trén khoang cach [9].

Dé giai quyét nhanh chong bai toan GIS, bai bao di 1ap trinh véi ngon ngir Python - mot
ngdn ngir 18p trinh may tinh béc cao dugc sur dung rong rai trong cac tmg dung Web, phéat
trién phan meém, khoa hoc dir liéu va hoc may. Trén nén tang GIS, Python duoc tich hop
trong phan mém ArcMap Desktop hd tro xdy dung cong cu xtr Iy va phan tich dir liéu GIS.

Bén canh d6, hé thong WebGIS giam sat dat nhiém min dugc xdy dung bang cong nghé
ma ngudn m& GeoServer ¢ vai trd 13 cau ndi trung gian gitta co so dir liéu (database) véi
Web Server cho phép két ndi dit liéu khong gian dja Iy c6 sin dén Web. Nghién ciru duoc
tién hanh theo 2 giai doan va mé ta theo quy trinh hinh 2.
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Mot 1a sir dung ngdn ngir 1ap trinh Python két hop thu vién ArcPy dé xay dung cong cu
thuc hién tu dong nodi suy va phan vung bé mat man. Dya trén gia tri cia cac mau khao sat
diém do min day dic va co sy phan bd khong gian dong déu trén toan khu vuc Bén Tre,
nghién ctru tién hanh sir dung 70% tong diém dé xay dung bé mit lién tyc dat nhiém man
bang thuat toan IDW. Bén canh d6, dé phan ving nhiém man nghién ciru cin ctr vao gia tri
phan ngudng d6 min trong dat ctia mot sb nghién ctru trong va ngoai nude [6,9-11,18] cho
théy dat khong nhiém man nim trong khoang EC <2 dS/m, con lai la d4t bi nhiém man theo
cac muc do khac nhau nhu man yéu: 2 <EC <4 dS/m, man trung binh: 4 <EC < 8 dS/m, man
nhiéu: 8 < EC < 16 dS/m va rat man: EC > 16 dS/m.

Dé xir Iy va phan tich dit liéu tu dong, nghién ctru sit dung cac ham va module duoc tich
hop trong thu vién Arcpy la mét thu vién tich hop gitta GIS va ngdn ngir 1ap trinh Python
cung cap nhiéu tinh ning xr Iy tr d6ng nhu hién thi, truy van va phén tich dir liu khéng gian
dia Iy [19]. Ngoai ra, nghién ctru sir dung phan mém PythonWin dé soan thao doan code nhd
sy tich hop thu vién ArcPy da hd trg nguoi dung xir 1y va phan tich dit liéu bang cac
ham/module. Sau d6, tién hanh x@y dung cong cu trong hop Toolbox.tbx bao gom dit tén
cong cu, thém doan code va thiét lap cac thong s6 cho dit liéu dau vao va diu ra tuong mg
theo kiéu dir liéu mic dinh. Cudi cung kiém tra chay thir cong cu va hién thi cong cu 1én
thanh menu bar hodc thém vao ArcToolbox dé luu cong cu. Cu thé trong nghién ctru nay da
str dung mot s6 ham va duoc thuc hién theo cac bude nhu sau (Bang 1).

Bang 1. Ham xu ly, phén tich dir liéu cua thu vién Arcpy qua cac buac thuc hién.

Buéc thuc hién

Ham/Module

1. Nhap dir liéu dau vao cac diém
do man

2.Noi suy IDW theo gia tri d6 man
3.Cit bé mit ndi suy theo ranh gidi
4. Tai phan nhom va gén ID =
1,2,3,4,5 cho tirng murc d6 man
5.Chuyén d6i dir liéu Raster sang
Vector

6. Chong 16p giita vector man véi
ranh giéi huyén dé lay thong tin
thugc tinh té€n huyén

7. Thém cdt “dientich” va tinh dién
tich viing nhiém min

8.Gop ddi twong theo thudc tinh
(tén huyén, ma ID mrc d§ man) va
thdng ké dién tich

9.Thém cot (text) “mucdoman” thé
hién mirc 46 dit nhiém min

10. Gan ty dong cho ting loai dat
min theo ID bang cach xay dung
ham va két hop véi diéu kién if
thyc hién trong cdt “mucdoman”
(budc 9)

GetParameterAsText(index)
Idw_3d(in_point_features,z_field,out_raster,cell_size)
gp.ExtractByMask_sa(in_raster, in_mask_data, out_raster)
gp.Reclassify_sa(in_raster,reclass_field,remap,reclassify)
RasterToPolygon_conversion(in_raster, out_polygon_features...)

Intersect_analysis(in_features;in_features..., out_feature_class)

AddField_management(in_table,field_name, field_type,
{field_precision}, {field_scale} ...)
CalculateField_management(in_table,field, expression,

{expression_type}, {code_block}).
Trong d6: expression str dung ham shape.area dé tinh dién tich (v6i
don vi mic dinh: m?)
Dissolve_management(in_features, out_feature_class,
{dissolve_field;dissolve_field...}, {statistics_fields;statistics_fields...},
{multi_part})
AddField_management(in_table,
{field_precision}, {field_scale}...)
def class(x):
if x ==
return "Khong man"
elif x ==
return "Man yéu"
elif x ==
return "Mén trung binh
elif x =
return' Man nhiéu"
else:
return "Rt man"

field_name, field_type,
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Mit khéc, con lai 30% diém min duoc st dung dé danh gia két qua noi suy bang hé sb
xéac dinh R? 13 mot trong nhitng chi s6 théng ké dé danh gia chat luong mo hinh khong gian.
Gia tri R? nam trong khoang [0;1] cang vé gan gia tri 1 ching t6 thuét toan ¢ do tin cdy cao.
Ngoai ra nghién ciru nay con str dung can bac hai cua sai s6 toan phuong trung binh (RMSE
- Root Mean Square Error) dé cho thay gia tri sai léch giita tap gia tri do thuc t& va gia tri
duogc xac dinh tir thuat toan mo phong [11].

Hai 13, xay dung hé thng WebGIS bang cong nghé mi nguén md GeoServer cho phép
két ndi dir lidu khong gian dia 1y c6 sén téi Web nhd st dung chuidn mé OGC (Open
Geospatial Consortium), hd trg chia sé va chinh sira dit liéu va nhiéu tién ich khac [20, 21].
Két hop véi thu vién Leaflet cho phép hién thi dir liéu ban d6 nhanh chéng, xay dung cac
chirc ning twong tac voi ban dd nhu phong to thu nho, di chuyén ban dd, dinh vi, thé hién ti
1€, toa d6 dia ly,... bé xay dung co sd dir liéu (CSDL), nghién ctru sir dung hé quan tri co so
dir liéu quan hé dbi tuong PostgreSQL cung cap phan mo rong PostGIS c6 kha niang hd tro
cac d6i twong khong gian dia 1y dé thuc hién cac chirc ning truy van, phan tich khong gian
[22]. Nho d6, thuan lgi cho viée trich xuat dit lidéu dé dang tir CSDL bang cac 1énh SQL két
hop PHP va JavaScript. Bén canh d6, giao dién Web dugc thiét ké va xay dung bang ngon
ngit HTML, CSS va thu vién Bootstrap gitip tao ra giao dién dé sir dung va than thién véi
nguoi dung.

Néi suy IDW (100 didm min) Panh gia do chinh xac (50 diém min)

| 1

Cat bé mat ndi suy
theo ranh gidi khu vire

R2, RMSE
Thoi Khéng thoa

Tai phan nhom
theo 5 mirc d0 nhiém min

| Chuyén dinh dang dit liéu
Raster = Vector

GeoServer,
PostgreSQL, Leaflet, ...

Tinh dién tich mic d6 man; Gop thude

tinh, thong ké dién tich; Gan ghi cha
mirc do man ... \
------------------------- -

Hinh 2. Quy trinh thyc hién.

3. Két qua va thao luan

3.1. Két qua xdy dung cong cu tw dong phdn viing nhiém mdn

Nho vao su hd tro cia thu vién ArcPy, nghién ciru da thanh cong xay dung cong cu c6
chtc nang phan vung d4t nhiém man mot cach tu dong duogc thé hién qua hinh 3. Giao dién
ctia cong cu dugc thiét ké don gian va dé sir dung vi c6 mo ta ndi dung cho timg dit liéu dau
vao va dau ra. Trong d6, yéu cdu cho dau vao bao gom dit liéu cac diém do min c6 chua
truong thude tinh gia tri 46 man (hay do dan dién EC) véi dinh dang (*.shp) va ranh gioi
huyén (*.shp) dé cit bé mat nodi suy. San phim dau ra voi phan dir liéu khong gian 1a viing
nhidm min c6 dinh dang (*.shp) duoc thé hién mau tu dong theo 5 mirc d6 min (Hinh 4) va
phan dit liéu thudc tinh (Hinh 5) thé hién dién tich d6 man dugc thong ké tu dong theo ting
huyén (qua budc 7.8 trong bang 1). Dong thoi, két qua nay ciing 1a co so di lidu dé xay dung
WebGIS cung cap thong tin vé mirc do min.
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& Cong cu phén ving nhiém mén - 0 X

Nhép dir éu diém mén Cong cu phan ving nhiém man
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Hinh 3. Cong cu tu dong phan ving nhiém man.

BAN DO PHAN VUNG DAT NHIEM MAN TiNH BEN TRE NAM 2018
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Hinh 4. Ban d6 phéan ving dat nhidm man.

1110000 1120000 1130000 1140000

1100000

1090000

1080000

Table

R -1 X
9

—

EID ] Shape* | gridcode DienTich
0[Polygon 2|BaTri Mén yéu 45,339
1|Polygon 3|BaTri Man trung binh 54,585
2| Polygon 4|BaTri Man nhidu 174,761
3|Polygon 5|Ba Tri RAt man 78,196
4[Polygon 1|Ben Tre Khéng man 5674
5| Polygon 2[Ben Tre Man yéu 15,195
6 |Polygon 1|Binh Dai Khéng man 3819
7 |[Polygon 2|Binh Dai Man yeu 55,908
8 [Polygon 3|Binh Dai Man trung binh 91,707
9|Polygon 4 |Binh Dai Man nhieu 93,15

10| Polygon 5| Binh Dai Rat man 128,952
11 |Polygon 1|Chau Thanh |Khéng man 180,898
12| Polygon 2|Chau Thanh |M&n yéu 31,939
13 |[Polygon 1|Cho Lach Khdng man 164,656
14 [Polygon 1|Giong Trom _|Khéng mén 176,836
15 |[Polygon 2|Giong Trom _|Man yeu 130,703
16 [Polygon Giong Trom 4n trung binh 5,697
17 | Polygon Mo Cay Bac |Khéng mén 166,201
18| Polygon Mo Cay Mam_|Khéng mén 191,765
19 [Polygon Mo Cay Nam n yéu 28,164
20| Polygon 3|Mo Cay Nam |M&n trung binh 7,793
21|Polygon 4[Mo Cay Nam |Man nhidu 3,562
22| Polygon 1|Thanh Phu Khéng mén 0,008
23 | Polygon 2|Thanh Phu | Mén yéu 25,126
24 |Polygon 3|Thanh Phu Man trung binh 27,213
25[Polygon 4[Thanh Phu__|Mén nhigu 193,947 |
- 26 | Polygon 5|Thanh Phu Rat man 150,327
"o 0 v »1 [[E]= ©outof 27 Selected)

Hinh 5. Bang thong ké dién tich man.

Qua trich Xuét gia tri cac diém min dugc nodi suy béng thuat toan IDW két hop véi cac
diém do d6 min ngoai thyc té, nghién ctru da xay dung biéu d6 Scatter (Hinh 6) cho thiy
gifra gia tri man ndi suy va gia tri do c6 mbi quan hé twong quan thuan véi hé s6 xac dinh R?
= 0,81 va sai s6 RMSE = 3,291. Piéu nay khang dinh rang thut todan IDW gitp ndi suy bé
mit man dem lai két qua kha hidu qua va dong thoi chimg minh tinh kha thi ctia cong cu trén.
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Hinh 6. Mdi quan hé gitra gi tri noi suy va do man.
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3.2. Két qud xdy dung WebGIS gidm sdt ving nhiém mdn

2 © woren B =i i
« C R @ locathostB000/webgis_ dstnhiemman/datnhiemmanhtml * D oo :
WEBGIS GIAM SAT DAT NHIEM MAN TiNH BEN TRE

Truy van dir liéu

20,40% 8,20%
Ba Tri v Chon muc dop man: v Tim
Taing din tich dat Tang dién tich ddt
nhidm mon nhiéu nhiém man trung

biok Tén huyén Mirc 6 man Dién tich (km?)

78.364

. = higu
Théng ké dién tich man
Tenhuyén Micdoman  Dién tich (k)
"
sar Mén oo 14 6ae .

“uill llll
Hinh 7. Giao dién WebGIS giam sat dit nhidm man.

WebGIS di dugc xdy dung va thir nghiém chay trén localhost dé giam sat ving nhiém
min khu vuc tinh Bén Tre thé hién qua hinh 7. Vé giao dién WebGIS: phia bén trai chira muc
tin tirc vé du bao tinh hinh nhiém min; quan ly cac lop dir 1iéu (bat tat layer dé xem ban dé).
Phén chinh giita chira con s6 théng ké vé phan tram dién tich theo cdc mic d6 man va bén
dudi 14 thé hién cac 10p ban db chinh, ban db nén va cac chirc nang tuong tac. Phia bén phai
bao gom phan truy van dir li¢u va biéu do thong ké dién tich min qua cac huyén. Vé chic
nang WebGIS bao gom thir nhat 13 nhém chirc nang quan 1y dit liéu cho phép nguoi dung
bat tit dé xem ban d6 cling nhu cac 16p dir liéu khéc, bén canh d6, con ho trg hién thi thong
tin man khi click vao ban db chinh. Th hai 1a nhém chirc ning truy van dit liéu man theo
ting huyén hodc tirng mtrc d6 min, mit khac, hd trg ché do tu dong di chuyén va phong to
d6i twong trén ban do khi thye hién click vao két qua cta bang truy van. Thit ba Ia chiic ning
tuong tac ban dd nhu phong to thu nho va di chuyén ban dd, xem toan man hinh. Ngoai ra,
biéu dd cot duoc xay dung dé théng ké dién tich man theo tirng huyén, cho théy huyén Thanh
Phu, Binh Dai, Ba Tri 1a mot trong nhimg huyén c6 dién tich médn cao vi khu vye nay giap
bién c6 hé thong song ngodi chang chit, dia hinh thap ciing phan nao diy manh qua trinh nudc
bién dang va xam nhap sau vao ndi dong.

4. Két luan

Két qua thuc nghiém cho thay, cong cu tu dong ndi suy va théng ké dién tich min theo
timg huyén thyc hién mot cach nhanh chéng bang ngon ngir 1ap trinh Python va thu vién
ArcPy. Ban db phan ving dat nhiém man duoc noi suy bang thuat toan IDW mang lai két
qua tin cdy v6i hé s6 xac dinh R? = 0,81 va sai s6 RMSE = 3,329. Dong thoi, WebGIS cling
duogc xay dung dé cung cip thong tin vé muc do nhiém min va phan bd khong gian. Qua dé
cho thiy viéc xdy dung cong cu bang tmg dung GIS 1a mot tién dé gitp tur dong hoa quy trinh
thuc hién va cling nhu xay dung WebGIS s€ gitip ich cho cong tac quan ly va giam sat tai
nguyén va moi truong trong bdi canh bién doi khi hau hién nay.

Mic du nghién ctru van con ton tai mot sb han ché nhu cong cu chua thuc hién tr dong
danh gia do chinh xdc sau khi ni suy. Tuy nhién, nghién ctru da ching minh dugc su tién
ich khi xay dung dugc cong cu ty dong phén ving d4t nhidm man va thuc nghiém tai Bén
Tre. Bén canh d6, qua trinh ni suy d4t nhiém m3n con phu thude nhiéu vao cac diém do man
va chi giam sat tai mot thoi diém nhét dinh. Vi vay, can ung dung lap trinh GIS xay dung mo
hinh hdi quy dé du bao mirc 6 dat nhidm man mot cach ty dong nham kip thoi canh béo cho
dan dia phuong chuyén doi co cau cdy trong thich nghi v6i han man dai 1au.
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Building tools and systems for monitoring saline soil in Ben Tre
province

Nguyen Trong Nhan'*, Le Thien Bao*
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Abstract: Soil salinity is one of the causes that strongly affects the quality of cultivated
land, typically in coastal areas of Ben Tre province. In order to monitor the process of soil
salinization occurring on a large scale, this study applies GIS programming to build an
automatic tool to help partition the soil salinity by IDW interpolation on salinity
measurement points. The results of mapping saline soils show that the IDW algorithm is
used quite effectively to simulate the saline surface with the coefficient of determination
between the measured salinity value and the interpolated value of R? = 0,81. In addition, the
high level of salinity is concentrated in the coastal districts and the province's saline soil
area accounts for 41.4% of the total natural area. Therefore, the project also builds a
WEBGIS system with the function of looking up and providing statistics on saline soil for
each district and as well as identifying areas with high levels of salinity in order to promptly
issue warnings about saline intrusion affected by salinity.

Keywords: Tools; Salinity; IDW; GIS; WebGIS.



