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TOM TAT

Ung dung GIS trong xay dung ban d6 chat lugng nude da dugce &p dung rong réi trong thoi gian
qua. Tuy nhién, chua c6 danh gia cu thé nao vé viéc ap dung thuat toan noi suy phu hop cho viéc xay
dung ban dd chat luong nudc tai khu vuc sdng Tién thuoc Pong bang song Cru Long. Bai bao nay so
sanh va danh gia kha nang sir dung cua 3 phuong phap ndi suy khéng gian thong dung la IDW (Inverse
Distance Weighting), RBF (Radial Basis Functions) va Kriging trén 11 thdng sb chét luong nudc, bao
gom nhiét do, pH, do dan dién (EC - Electrical Conductivity), d6 kiém, oxy hoa tan (DO), téng chat rin
lo lung (TSS), nhu cau oxy héa hoc (COD), nitrite (NO2-N), TAN (Total Ammonia Nitrogen),
phosphate (PO4*-P) va vi khuan Aeromonas sp. tai 15 diém quan tric véi 42 dot thu mau trong thoi
gian tir 2020 - 2021. Chi s6 Willmott (Willmott's index of agreement) duoc sir dung cho viéc xem xét
danh gia két qua. Két qua cho thay khdng c6 su khac biét c6 ¥ nghia théng ké giita 3 phuong phéap noi
suy khong gian trén khu vuc nghién ctiru (p > 0,05). Ca ba phuong phép cho thay vi tri va théng s6 chat
lwong nuée c6 anh hudng dén do chinh xac cua két qua noi suy. Gia tri trung binh caa chi s Willmott
ung vai cac phuong phap IDW, Kriging va RBF lan lwot 120,72 +0,18; 0,71+ 0,17 va 0,70 £ 0,18. Hay
phuong phap IDW cé thé dwoc xem & mot lya chon uu tién dé noi suy cac thong sb chat luong nuéc
trén khu vuc nghién ctu.

Tir khoa: IDW, RBF, Kriging, GIS, ban d6 chat lugng nudc.
1. MO PAU

Nubi trdng thity san nuéc ngot, tiéu biéu 1a cé tra, 1a mot trong cac dbi trong nudi chi luc tai Viét
Nam. Nam 2020, dién tich nudi ca tra toan qudc gan 20 nghin ha (hon 6.000 ha nuéi c4 tra thAm canh
va ban tham canh, san luong 1.494,5 nghin tin), trong d6 dién tich nudi cé tra tap trung chu yéu tai
Dong bang séng Ciru Long (chiém 94,9% dién tich cua ca nudc) [1]. Theo bao céo cua cac Chi cuc
Thily san Pong Thap, An Giang, Vinh Long, Bén Tre, Can Tho, 9 thang dau nam 2022, tong dién tich
nudi thugc 5 tinh nay 12 4.635,7 ha va tong san lugng cé tra thu hoach dat 1.275 ngan tan. Dién tich nui
giam 8,1% va san lugng cé tra ting 126,1% so véi nam 2021. Trong do, hai tinh An Giang va Pong
Thap dan dau vé san luong thu hoach (chiém 69,9%) va cac tinh Bén Tre, Can Tho, Vinh Long chiém
30,1% Vvé san lugng thu hoach ciia cac tinh thuoec PBSCL [2].

S6ng Mekong la ngudn cung cip nudc chinh cho cac ving nudi cé tra trong diém caa khu vuc
dang d6i mat véi su suy giam dong chay, xam nhap man tir bién Pong va nguy co 6 nhidm tir khu vyc
thugng nguon [3]. Theo két qua quan trac caa Vién Nghién cu Nudi trong thay san 11 phuc vu cong
tac nudi cé tra trong diém tai PBSCL ciing cho thdy ¢ su vuot gia tri cho phép theo QCVN 02-
20:2014/BNNPTNT va QCVN 08-MT:2015/BTNMT & mét sb chi tiéu quan tric, dac biét s6 liéu nim
2021 cho thay céc chi tiéu TSS, COD, TAN, NO2-N, PO4*-P xuit hién nhiéu lan vuot ngudng gia tri
[4]. Biéu nay cho thay chat lugng nudc khong dap tng yéu cau & nhiéu noi va anh huong dén hoat dong
nubi trong thay san ndi chung va ca tra thdm canh nai riéng tai khu vyc.
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Viéc quan ly chat lvong nudce luu vye dang dugc chinh quyén dia phuong va ca ngudi ndng dan
quan tam. Mot hé thng quan tric hoan chinh 1a can thiét cho khu vuc. Viéc xac dinh viing chét luong
nuéc phi hop cho nudi ca tra thAm canh 14 rat can thiét va thiét thuc. Tuy nhién véi mot luu vuc rong
I6n, ngudn kinh phi trong gidi han di gay ra mot s6 kho khin nhat dinh trong quan 1y va cho nguai ndng
dan. Coéng cu ndi suy khong gian da duoc dé xuat dé dyu doan cac gia tri chwa biét trén luu vuc. Tuy
nhién chua c6 cac nghién ciru nham xéac dinh thuat todn noi suy phu hop cho luu vue Bdng bang sdng
Cuu Long.

Kimleang va cong su (2017) chi ra rang phwong phap noi suy Kriging cho két qua tét hon IDW
tai hd Tonle Sap, Cambodia [5]. Nagalakshmi va cong su (2016) da Iya chon Kriging vi cho rang phuwong
phép cho sai sb t6t hon trong viéc xay dung ban dd chat lugng nuéc tai Tamil Nadu, An D6 [6]. Trong
khi d6, Ahmad va cong sy (2021) cho rang IDW va RBF tét hon Kriging, dong thoi IDW tét hon RBF
trong nghién ctu xay dung ban dd nude ngam tai Qatar [7]. Tai Viét Nam, Nguyén Thi Thu Hién va
cong su (2018) nghién ctru xay dung ban d6 chit lugng nudc sudi Nam La, tinh Son La cho rang khéng
c6 su khéc biét 16n giira phuong phap IDW va phan tich mau dbi chung [8]. Ngoai ra, Nong Thi Hai
Yén va Nguyén Hai Hoa (2017) cho rang hai phwong phéap néi suy IDW, Kriging déu c6 thé st dung
dé xay dung ban d6 chat luong nudc mit, trong d6 phuong phap IDW cho d6 chinh xac cao hon [9].
Trong nghién ctru nay, ba phuong phap noi suy khdng gian théng dung la noi suy khoang cach cé trong
s6 (IDW), Radial Basis Functions (RBF) va Kriging dugc danh gia so sanh voi dit lidu ndi suy duoc sir
dung tir 42 dot thu méu trong thoi gian 2020 - 2021 tai 15 diém quan tric trén khu vuc song Tién. Cac
thong sb duoc sir dung cho danh gia noi suy bao gdém: nhiét 6, pH, oxy hoa tan, d6 kiém, TSS, EC,
TAN, NOz-N, PO4*-P, COD, Aeromonas téng sé.

2. SO LIEU VA PHUONG PHAP NGHIEN CU'U

2.1. Thu thap s liéu

Nghién cau sir dung s6 liéu quan trac moi treong ciia Trung tam Quan trac Moi truong va Bénh
th}’ly san Nam bQ, Vién Nghién ctu Nubi trong Thay san II giai doan 2020 - 2021 tai 15 diem quan
trac trén séng Tién, doan chay qua céc tinh An Giang, Pong Thap, Vinh Long va Bén Tre (Hinh 1).
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Bang 1. Vi tri thu mau

STT Ma Huyén Tinh Kinh d6 Vido
1 STO1 Tan Chau An Giang 105.18516 10.87039
2 ST02 Tp. Hong Ngu | Bong Thap 105.34028 10.80389
3 STO03 Thanh Binh DPong Thép 105.34000 10.67250
4 ST04 Cho Moi An Giang 105.49197 10.53728
5 STO5 Cao L&nh Ddng Thap 105.58083 10.45167
6 ST06 Lip Vo Dbdng Thép 105.65583 10.40806
7 ST07 Sa Béc Ddng Thap 105.72861 10.36667
8 ST08 Chau Thanh Ddng Thap 105.87082 10.26528
9 ST09 Chéu Thanh Dong Thép 105.87588 10.28815
10 ST10 Long Ho Vinh Long 105.95500 10.30694
11 ST11 Mang Thit Vinh Long 106.17549 10.16749
12 ST12 Viing Liém Vinh Long 106.20892 10.11615
13 ST13 Chau Thanh Bén Tre 106.28984 10.31930
14 ST14 Chau Thanh Bén Tre 106.22067 10.24369
15 ST15 Gidng Trom Bén Tre 106.39701 10.14382

Thoi gian quan tric cua dit liéu dugc st dung trong nghién ctu nay 14 tir thang 01/2020 dén
11/2021. Cac thong sb quan tric gdbm: Nhiét do, pH, do dan dién, d6 kiém, DO (Dissolved Oxygen),
TAN, NOz-N, PO4*-P, TSS (Total suspended solids), COD (Chemical Oxygen Demand), Aeromonas
téng s6 (Bang 2). Tan suat quan tric 1a 2 lan/thang.

Bang 2. Cac thong s va phuong phéap phan tich

STT Théng sb Phuong phap phan tich
1 pH TCVN 6492:2011
2 Nhiét do SMEWW 2510 B: 2017
3 DO TCVN 7325: 2004
4 EC SMEWW 2510 B: 2017
5 Do Kiém SMEWW 2320: 2017
6 TSS SMEWW 4500-TSS - 2017
7 CcoD Pun hoan lvu mé, diing tdc nhan KMnOa, acid hoa méi truedng bang HaSO4
8 TAN SMEWW 4500 - NH; - F: 2017
9 POs-P SMEWW-4500-P.D:2017
10 | NO;-N SMEWW 4500-NO, B: 2017
11 | Aeromonastong s | SMEWW 9260 L: 2017

Ghi chi: SMEWW (Standard Methods for the Examination of Water and Wastewater) phuong
phap tiéu chudan cho kiém tra nwéc va nwdc thai.

2.2. Phwong phap nghién ciru

2.2.1. Phuong phadp noi suy khong gian

Noi suy khong gian la viéc xac dinh gia tri tai cac diém chua biét tir tap dir liéu cua cac diém da biét
bing nhiing thuat todn. Noi suy khong gian 1a cong cu nhim wéc tinh dit liéu khong gian, va dwoc phan
thanh hai loai: phuong phap noi suy xac dinh (phi dia ly) va noi suy dia ly. Hién nay, cong cu ndi suy
khong gian di phat trién nhanh chéng véi nhiéu thuat toan khéc nhau. Mot sé phuong phap noi suy khong
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gian dugc st dung phé bién gom nghich dao khoang cach (IDW), ngi suy khong gian Kriging, lang giéng
tu nhién (NN) va ham co s¢ xuyén tdm (RBF), ... [10]. Trong do, IDW va RBF la cac phuong phap noi
suy xac dinh, str dung c&c mo hinh toan hoc don glan dé xac dinh mot diém chwa biét tir cac dlem da blet
xung quanh. Trong khi d6, Kriging sir dung cac mé hinh dia thong ké phirc tap hon, bao gdm cac mbi
tuong quan thong ké giita cac diém duoc ldy mau, con dugc goi la ty twong quan khong gian [7].

Phuong phéap IDW xac dinh gid tri cla cac diém chua biét dya trén sy két hop tuyén tinh cua dix
liéu c6 san. Cac diém gan véi vi tri can ude tinh duge xac dinh trong s6 16n hon, khi khoang cach ting
Ién thi trong s6 s& giam [11]. Cong thirc nhur sau:

1.7'_ LZ.

Z = Zln:lWiZi = - d:{ : (1)
Z?:lwi n i
i=1 dlc

trong do: Z 1a gia trj dw doan; Z;la gia trj da biét; n 1a tong sb diém da biét; d la khoang cach dén diém i; k
12 hé s6 mi. Gia tri ciia k cang cao thi do anh hudng caa cac diém & xa cang thap.

Phuong phap RBF dugc ddt cho mot nhém cac bo ndi suy s dung mot phuong trinh co ban phu
thudc vao khoang cach gitra di€ém dugc noi suy va cac diem lay mau. Gia tri du doan cua RBF c6 the
dugc biéu thi dudi dang tong caa hai thanh phan [11].

= i a;f; (x) + i b; \V(dj) (2)

i=1

Trong d6: Z 1a gia tri du doan; fi(x) la mot ham xu huéng; w(d;) 1a ham co s¢ Xuyén tam; d; la
khoang cach dén diém i; a; va bj duoc tinh bang céch giai hé phuong trinh tuyén tinh.

Tuong ty nhu phuong phap IDW, Kriging 1a su két hop tuyén tinh cua cac gi tri dwoc quan séat
Vi trong s6 [11]. Tuy nhién, trong s6 Kriging duoc xac dinh boi khoang cach va hudng khong gian cua

cac diém hodc ban phuong sai da biét [7].
n

n
Z:Zziki, vé‘iZki=1 3)
i=1 i=1

trong d6: Z 1a gia tri dy doan; Z; 12 gia tri d biét; n 12 tong sé diém da biét; A 1a trong sb.

M®i phuong phép ndi suy déu ¢ nhimg wu diém va nhugc diém riéng. Phuong phap IDW ¢6 wu
diém la kha chinh xéc, ngoai trir mot s6 trudng hop ngoai 18. Trong khi d6, Kriging tao ra céc bé mat nhin
va twong dbi lién tuc chira cac thay ddi bat thuong trong dir liéu, nhung cac gia tri ndi suy cd thé vuot qué
diém do tdi thiéu va téi da. Uu diém cua RBF la n6 tao ra bé mat dau ra min véi mirc d6 thay ddi dan dan.
RBF khdng phti hop véi nhiing thay d6i dang ké vé gia tri cua cac diém mau trong khoang cach ngan hoic
¢6 nhitng sai s6 I6n trong tap mau [7].

NG6i chung, céc ky thuat noi suy khac nhau s& tao ra cac két qua khong gidng nhau véi cing mot
dir liéu dau vao, va khong co phuong phap nao luén chinh xac hon cac phuong phap khac trong moi
truong hop. Po chinh x4c cua phuong phap phu thudc vao yéu té cin noi suy va cac dic diém cua khu
vuc nghién ciu [7]. Nghién ciu ndy thyc hién nham danh gia do chinh xac cua ba phuong phap thong
dung la IDW, RBF va Kriging trong viéc noi suy cac thdng sé chét lwong nude khu vic song Tién.

2.2.2. Phuong phap danh gia dé chinh xdc noi suy khong gian

Véi 15 diém quan tric, nghién ctru nay gii lai lan lugt 1 diém trong 5 diém duoc lya chon lam
dbi chimg dé so sanh vai két qua noi suy. Cac diém duogc giir lai 1a cac ST5 dén ST9 (Hinh 1). Céc
diém nay nam giira cua khu vuc nghién ciru va khoang cach giira chiing véi cac diém quan tric con lai
khong qué xa.

Dé so sanh két qua noi suy giira ba phuong phap khong gian, nghién ciru ndy sir dung chi s Willmott
dé danh gia két qua. Chi s6 nay duoc Willmott (1980) dé xuat nhu mot thudce do tiéu chuan héa vé mirc
d6 sai s6 du doan mé hinh [12]. Chi s6 nay thé hién ty I¢ giira sai s6 binh phuong trung binh va sai sd
tiém an. Vi chi s6 nay, gia tri bang 1 cho biét sy pht hop cao nhat va giam dan khi tién vé 0. Chi s6
nay dugc xac dinh nhu sau:
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L iz:l:(xol_xsi) (4)

3 (x5 - X +[xo, - Xd|f
i=1

Trong dé Xoi, Xsi twong ng 1a gid quan trac va gia tri md phong, vai i = 1, n 1 6 dai caa chudi.
X0 va Xs twong tng la gia tri trung binh cua chudi quan tric va chudi mé phong.

3. KET QUA VA THAO LUAN

3.1. Panh gi cac thong sé chit lwong nwéc trén khu vec nghién cieu

Tur két qua thong ké cho thiy cac thong sb nhiét do, pH, COD, NO2-N, POs*-P, TAN trong cac
dot khao st hau hét déu dat dudi ngudng cho phép theo QCVN 08-MT:2015/BTNMT (cot Al, gidi
han céc thong s6 COD, NO2-N, TAN, PO,-P lan Iuot 12 10 mg/L, 0,05 mg/L, 0,3 mg/L va 0,1 mg/L)
[13]. Trong d6, két qua khao sat c6 5,2% s liéu COD Ién hon 10 mg/L, 16,8% s6 liéu NO2-N 16n hon
0,05 mg/L, 11,0% s6 liéu thong s6 TAN I6n hon 0,3 mg/L va 3,5% sé liéu PO,>-P I6n hon 0,1 mg/L.
Théng s6 DO c6 hon 75% sb liéu khao sat viot ngudng (<6,0 mg/L), két qua khéo sat DO dao dong tur
2,0 - 7,0 mg/L, trung binh 4,3 + 0,8 mg/L. Nguyén nhén ham lugng oxy thip 1a do ngudn nuéc bi 6
nhiém hitu co cuc bd tir cac ngudn ndng nghiép, do thi. Théng sé TSS ghi nhan trung binh 39 + 34
mg/L, c6 67,3% két qua khao sat TSS vuot ngudng theo QCVN 08-MT:2015/BTNMT.

Bdng 3. Két qua thdng ké cac thong sb quan tric

T pH | DO EC Alk | NO2-N | TAN | PO/®-P | TSS | COD | Aeromonas
Count | 630 | 630 | 630 630 630 | 630 630 630 630 | 630 630
Mean | 294 | 7,2 | 43 989 57 0,03 | 0,16 0,04 39 4,6 1.495
SD 15|04 |08 | 3380 | 14 0,04 | 0,32 0,07 34 3,5 3.638
Min | 25,0 | 6,0 | 2,0 83 31 0,00 | 0,00 0,00 1 0,3 0
25% | 28,4 | 7,0 | 4,0 172 47 0,01 | 0,03 0,02 18 2,7 150
50% | 290 | 7,0 | 45 233 59 0,01 | 0,05 | 0,03P 29 3,8 420
75% | 300 | 75 | 50 273 66 0,03 | 0,13 0,04 48 52 1.188
Max | 36,0 | 85 | 7,0 | 29.500 | 181 | 0,28 | 3,11 1,04 309 | 23,7 30.000
CV(%)| 5 5 19 342 25 133 200 175 88 75 243

Céc thong sb nhiét o, DO va do kiém c6 do bién thién & muc thap (< 25%), thong sé EC c¢6 d6 bién
thién & miic cao nhat 342% (Bang 3). Nguyén nhan gié tri EC ¢6 CV 16n 1a do khu vuc khao sét chiu anh
huéng cia xAm nhap man tai cac diém ha lwu. Céac thong sé COD, TSS, NOz-N, PO,-P, TAN va
Aeromonas sp. c6 do bién thién 16n, lan luot tir 75%, 88%, 133%, 175%, 200% va 243%, ham lugng cac
chit nay thuong bi anh huéng cua ché do triéu, dong chay, mua va mie do xa thai. CAc vi tri tir ST7 dén
ST9 thudng xuyén ghi nhan gia tri NO2-N vuot ngudng, trong dé ST7 ¢ s lan vuot ngudng cao nhat
33,3%, ké tiép ST8 12 26,2% va ST9 la 23,8%. Ngoai ra, khu vic nay ciing thuong xuyén ghi nhan sé lan
vuot ngudng cua cac thong sé TAN, TSS va Aeromonas sp. Cu thé, thong s TAN ghi nhan tai cac vi tri
ST7, ST8 ¢6 sb lan vuot ngudng tuong dwong nhau 1 26,2%, trong khi ST9 ¢6 so lan vuot ngudng la
31,0%. Thong sé TSS ghi nhan s6 1an vuot ngudng lan luot tai cac vi tri ST7, ST8, ST9 14 69%, 73,8% va
69%. Thong s Aeromonas sp. ghi nhan s6 lan vuot ngudng lan Tuot 12 57,1%, 66,7% va 59,5% tai Cac Vi
tri ST7, ST8, ST9. Khu vic nay thudng xuyén ghi nhan cac thong so vé 6 nhiém vuot ngudng gidi han la
do vi tri diém ST8, ST9 thudc huyén Chau Thanh tinh Dong Thap, vi tri thu mau nay gan véi nhanh song
dan vao khu nuoi ca tra tham canh I6n cua huyén, thuong xuyén tiép nhan luong nuée thai ra tir cac hoat
ddng nudi trong thay san khu vuce. Ngoai ra, khu vuc khao sat tir ST7 dén ST9 di qua khu vye déan cu va
d6 thi, tiép nhan cac ngudn hitu co tir hoat déng cong nghiép, sinh hoat tai khu virc thanh phd Sa Béc, tinh
ddng Thép. C4c vi tri ST13 va ST15 ghi nhan thong s6 TSS ¢6 s6 lan vuot ngudng cao, lan luot 4 81,1%
va 90,5%. Nguyén nhan khién théng sé TSS tai cac diém quan tric nay cao hon cac diém con lai phan lon
la do dong chay. Khu vic ST13 va ST15 ndm & khu vuc ¢é nhidu cdn, cui lao trén séng.
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Xem xét phan bd cac chat 6 nhiém theo thoi gian, cac thong sé NO2-N, PO,*-P, TAN s6 lan vuot
ngudng trong miia kho cao hon miia mua. Cy thé, théng sé NO, -N vuot ngudng 17,3% vao mua khd
cao hon so véi 14,5% trong miia mua. Tuong tur, thdng s6 PO4>-P va TAN ghi nhan s6 lan vugt ngudng
trong maa khd lan luot 1a 5,6% va 14,6% so véi s6 lan vuot ngudng hai thdng sé nay trong mua mua la
1,5% va 7,5%. Nguyén nhan la do vao muia kho luu Iwrgng dong chay tir thuong nguon giam. Nguoc lai,
thong s6 TSS thuong xuyén ghi nhan sb lan vuot ngudng vao mua muwa hon so véi mua khd. Cu thé,
thong s6 TSS ghi nhan s6 lan vuot ngudng vao mua mua 1a 79,8% so vai 55,2% vao mua khd. Nguyén
nhan 1a do mia mua luong nudc nhiéu, ting cuong dong chay lam cho théng sé TSS nhiéu lan ghi nhan
vuot ngudng. Trong khi d6, thong s6 Aeromonas sp. giita miia muwa va mia kho khong c6 nhiéu su khéc
biét trén khu vy nghién cuu.

Thong s6 TSS dugc lua chon cho viéc xay dung ban d6 do thuong xuyén ghi nhan vuot ngudng
gia tri cho phép (67,3%), chi s6 CV & mic cao (88%) dong thai chi s6 Willmott dugc xac dinh theo 3
phuong phap déu duoc danh gia két qua muc cao (lan luot IDW, RBF, Kriging 12 0,78 +0,13; 0,79 +
0,13; 0,77 + 0,14). Ngoai ra, thang 10 dugc lya chon cho thoi gian ndi suy, vi day la thoi dlem Nam bo
Chuyen mua, tir mila mua sang mua kho va khu vuc nghién ciru dang trai qua mua nudc ndi thuong ky
mdi nam tai Pong bang séng Ciru Long.

Két qua noi suy theo khong gian cho thay c6 hai khu vic thudng cé ndng do 6 nhidm cao l1a khu
vuc tir ST2 dén ST3 va khu vuc tir ST7 dén ST9. O nhidm tai cac khu vuc nay c6 thé bit ngudn tir cac
khu d6 thi thudc thanh phd Hong Ngu va thanh phd Sa Péc, tinh Dong Thép. Su tiép nhan ngudn thai
hiru co tir cac khu vuce d6 thi, cong nghiép ven sbng Tién da c6 nhitng anh huong nhat dinh dén chat
lwong nudc mat trong sudt thoi gian nghién ciu. Ngoai ra, cac khu vuc ST3, ST8, ST la khu vyc nudi
cé tra tap trung cua huyén Thanh Binh, va huyén Chau Thanh, tinh Dong Thap, thuong xuyén tiép nhan
cac ngudn & nhidm tir cc hoat dong nudi trong thuy san tai khu vuc.
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Hinh 2. Két qua noi suy TSS thang 10 theo phuong phap ndi suy IDW (a); RBF (b) va Kriging (c)

_ So sénh céc phuong phap ndi suy theo khong gian cho thay su khac biét vé phan bé cac chat 6
nhiém. Hinh 2 minh hoa su khac biét nay dua trén thdng so6 TSS. Theo trat tw IDW, Kriging, RBF thi
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khoang gid tri cua cac th()ng‘sé noi suy thuong giam d‘é,n, hay néi céch khac 1a mic d6 lam tron cua
chiing theo thu tw nay tang dan. Su khac biét nay cho thay ba phuong phap c6 d6 chinh xac khac nhau
va can dugc danh gia ky ludng dé chon lya.

3.2. Panh gia dg chinh xac trung binh cia cac phwong phap ndi suy

Trong myc nay, d6 chinh xé&c ctia phuong phap ndi suy dugc danh gia trung binh dya trén 5 tram
quan tric dugc giit lai, tir ST5 dén ST9, va 11 thdng s6 moéi trudng. Viée xac dinh gia tri cua d trong
phuong trinh (4) dugc thyuc hién cho ting théng so. V&i 42 dot khao sat, ta co gia tri cua n trong phuong
trinh (4) 14 42.

Tir két qua tinh toan chi s6 d, tién hanh phén tich phuong sai Anova dé danh gia quan hé chi séd
gitra cac phuong phép ndi suy, voi gia thuyet Ho: diow = drer = dkriging VA Ha: €0 it nhat 1 chi s6 d khac biét
V6i céc chi s6 con lai. Két qua phan tich thong ké cho két qua p-value = 0,88, chap nhan gia thuyét Ho,
didu nay dong nghia khong c6 su khac biét co y nghia théng ké giita 3 phwong phap noi suy trén khu
vuc nghién cuu.

Gi4 trj trung binh cua chi sé Willmott ing véi cac phuong phap IDW, Kriging va RBF 1an luot 1a
0,72 +0,18; 0,71 £ 0,17 va 0,70 + 0,18. Dua trén céc gia tri ndy co thé xem IDW la mot lya chon wu tién
dé noi suy céac thong sé chét lwong nudc trén khu vuc nghién ciu. Theo Liu va cong su (2013) va
Emmanuel Eze (2020) chi s6 d > 0,9 két qua dat “xuat sac”; tr 0,8 < d < 0,9: két qua “tét”, tir (0,7 <d <
0,8): két qua “trung binh” va (d < 0,7) két qua “kém” [13, 14]. Nhu vay, ca 3 phuong phap noi suy déu
cho két qua & muc trung binh tir (0,7 < d < 0,8).

Ca ba phuong phap déu c6 thé sir dung dé noi suy khong gian cho khu vuc nghién ciu & mirc
trung binh. Két qua nghién ciru trong ddng véi béo cao ciia Nong Thi Hai Yén, Nguyén Hai Hoa (2017)
trong nghién ciru ing dung cong nghé GIS két hop thuat toan noi suy khong gian xay dung ban db chat
lugng nude tai khu vyc khai thac khoang san huyén Hoanh B9, tinh Quang Ninh. Nhom tac gia so sanh
s6 lieu noi suy khong gian cua 2 phuong phap IDW va Kriging vdi két qua phan tich tai phong thi
nghiém trén mau quan tric duoc thu thap tai khu vuc nghién cau. Nhom tac gia da chi ra ca hai phuong
phap nodi suy khong gian IDW va Kriging déu cho két qua sai s6 thap va ca hai phuong phap déu c6 thé
ap dung tai khu vuc nghién ctu [9].

3.3. Panh gia dd chinh x4c ciia cac phwong phap ndi suy theo vi tri quan tric

Kiém dinh gia thuyét cho timng vi tri ¢6 anh huéng dén két qua ni suy cua 3 phuong phép nghién cau,
phén tich phuong sai Anova duocC st dung dé danh gia quan hé chi sb d gitra cac vi tri tir STS dén ST9. Sau
do, tién hanh phan tich Post-hoc véi kiém dinh Turkey HSD kiém dinh su khéc biét chi s6 d gitra cc vi tri.

Tir két qua thdng ké (Bang 4), d6i voi phuong phap IDW va RBF gitra cac vi tri khong c6 su khac
biét y nghia thong (p > 0,05; n = 11). Trong khi d6, phuwong phéap Kriging cho thay, vi tri ST5, ST6, ST7
khong c6 su khéc biét c6 ¥ nghia théng ké (p > 0,05; n = 11) va hai vi tri ndy c6 khac biét y nghia thng
ké ddi vi tri ST8 va ST9 (Bang 4).

Tai cac vi tri tir ST5 dén ST7, két qua noi suy & mirc kém (< 0,7) theo mirc danh gia chi s6 d cua Liu
va cong su (2013). Trong khi do, chi s6 d tai vi tri ST8 ciia phuong phap IDW va RBF dat muc trung binh
(tr 0,7 - 0,8) va phuong phap Kriging noi suy dat mac t6t (0,82). Dbi véi vi tri ST9, ngoai trir RBF ¢6
mirc danh gia ndi suy dat mic trung binh (0,77) con lai phuong phap IDW va Kriging dugc danh gia dat
muc noi suy tot (0,83 ddi véi IDW, 0,82 doi véi Kriging).

Bang 4. Két qua thong ké chi s6 d theo vi tri

Vi tri IDW RBF Kriging

ST5 0,65+0,20% (0,24-0,95) 0,650,182 (0,24-0,95) 0,63+0,18 (0,29-0,96)
ST6 0,65+0,19 (0,39-0,97) 0,64+0,18? (0,40-0,97) 0,64+0,17% (0,41-0,97)
ST7 0,68+0,15% (0,46-0,96) 0,69+0,15° (0,46-0,97) 0,63+0,15% (0,47-0,97)
ST8 0,78+0,17% (0,39-0,95) 0,730,212 (0,20-0,94) 0,82+0,11" (0,55-0,96)
ST9 0,83+0,12% (0,57-0,95) 0,770,122 (0,59-0,93) 0,82+0,11" (0,56-0,96)

Ghi chi: Cac gia trj trong cuing 1 cgt ¢d cac chiz cai giong nhau thi khong c6 khac biét ¢ y nghia théng
ké (p>0,05). Céac gia trj thé hién 1a so trung binh va d¢ léch chuan, gia tri thap nhat va cao nhat.
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Tir do, c6 thé két luan rang khoang cach giita cac vi tri dugc lya chon c6 anh huong dén két qua
noi suy. Cu thé, khoang céach tir ST4 dén ST5 Ia 13 km, tir ST5 dén ST6 va tir ST6 dén ST7 déu la 10
km, do d6 khi lya chon 1 vi tri tir ST5 dén ST7 dé néi suy thi vi tri dén tram quan tric gan nhét la 10
km dén 13 km. Trong khi d6, khi chon néi suy tai ST8 hoac ST9, khoang céch tir diém lya chon dén
tram gan nhat chi 1a 4 km. Do d6, khi lva chon vi tri ST8 hodc ST9 cho phép néi suy thi vi tri tir diém
lya chon dén dém gan nhét twong (g 4 km. Két qua nay tuong g Vi Viéc noi suy tai cac vi tri tir STS
dén ST7 cho két qua kém, trong khi tai ST8 va ST9, két qua noi suy dat tir trung binh dén tét.

3.4. Panh gia d9 chinh x4c ciia cac phwong phap ndi suy theo cac thong sé quan tric

Xét theo c4c théng s6 quan trac, hau hét cac thong s6 khong cé su khac biét co ¥ nghia thong ké trén
khu vuc nghién ctu (p > 0,05; n = 5) ngoai trir thdng s6 do kiém cé két qua khéc biét va cao nhit trong ca
3 phuong phép, trong khi thong s6 pH ¢ két qua thap nhat trong ca 3 phuong phéap duoc lra chon.

Khi danh gia chi s6 d theo tirng thdng sb chit lwvong nudc, thdng s6 do kiém cho két qua noi suy cao
nhat & muac xuat sic (d 16n hon 0,9), théng s6 COD cho két qua ndi suy ¢ muc tét (0,82 dbi véi IDW va
0,81 ddi vai Kriging), théng s6 nhiét do (dipw = dkriging = 0,7; drer = 0,71), DO (dipw = 0,73; drer = 0,68;
dKr|g|ng =0,71), EC (dipw = 0,73, drer = 0,66; dKngmg =0,68), TSS (dipw = 0,78, dree = 0,79; dkriging=0,77)
c6 két qua noi suy & mic trung binh con cac théng sb con lai nhu pH, TAN, NO2-N, PO4 -P va Aromonas
sp. c6 mirc ndi suy kém trong viing nghién ctru (Bang 5). Nhin chung, cac théng sé do kiém, nhiét do,
DO ¢6 CV nhé hon 30% cho két qua ndi suy & mic tét dén xuét sic; théng sé COD, TSS ¢6 CV lan
luot 12 75% va 88%, vai két qua noi suy tét va trung binh. Cac théng sé6 TAN, NO2-N, PO,>-P va
Aromonas sp. ¢6 két qua noi suy kém va c6 CV cao hon 100%. Théng sb c6 hé s bién thién thap hon
thuong duoc ndi suy chinh xac hon so voi cac thdng s ¢ hé sé bién thién cao hon, twong ddng véi bao
cdo cua Ahmad va ctv (2021) [11]. Riéng théng sé6 EC c6 CV & mirc 342%, véi két qua noi suy trung
binh, do dic diém thiy van cua khu vuc nghién ctu, cac vi tri ST13 dén ST15 chiu anh huong cua xam
nhap man theo mua.

Ngoai ra, cac thdng s6 6 nhiém nhu TAN, NO,-N, PO,*-P, Aeromonas sp. ¢6 nguy co 6 nhidém
cuc bo tai mot s6 vi tri ldy mau trong thoi gian khao sat nhat dinh. Céc phuong phap noi suy dua trén
woc lugng tir két qua cua cac khu vuc 1an can, do d6, két qua ndi suy khong chinh xac d6i véi cac théng
s6 6 nhiém. Cac thong s6 mang tinh chat vat ly hozc dé lan truyén theo dong chay nhu nhiét do, TSS,
d6 kiém, va EC c6 két qua noi suy tét hon cac thong sé 6 nhidm vai pham vi lan truyén thap hon, chiu
anh huong boi kha nang hap thy cua thuc vat va kha nang tu lam sach cua song.

Bang 5. Két qua thng ké chi sb d theo thong sé quan tric

Théng s6 IDW RBF Kriging
Alk 0,94+0,03? (0,90-0,97) 0,95+0,02° (0,92-0,97) 0,94+0,03? (0,90-0,97)
coD 0,82+0,16% (0,52-0,95) 0,780,12 ® (0,55-0,79) 0,82+0,15% (0,56-0,96)
TSS 0,78%0,13% (0,63-0,94) 0,79+0,13" (0,64-0,94) 0,77+0,14% (0,63-0,94)
T 0,70%0,12% (0,55-0,85) 0,71%0,10" (0,59-0,83) 0,70%0,12% (0,55-0,83)
DO 0,730,04% (0,69-0,79) 0,680,05™ (0,62-0,76) 0,71%0,03% (0,65-0,75)
EC 0,730,19% (0,39-0,95) 0,6620,24" (0,20-0,87) 0,68+0,15a" (0,48-0,86)
NO;-N 0,67+0,18% (0,42-0,86) 0,69+0,19" (0,41-0,86) 0,67+0,18% (0,40-0,85)
TAN 0,6420,24% (0,24-0,88) 0,62+0,20™ (0,29-0,83) 0,630,23% (0,29-0,88)
PO,*-P 0,680,13% (0,50-0,81) 0,67+0,15" (0,46-0,83) 0,64+0,13% (0,48-0,79)
Aeromonas 0,630,20% (0,39-0,88) 0,62+0,14" (0,42-0,81) 0,660,18% (0,46-0,88)
pH 0,55+0,12" (0,41-0,70) 0,51%0,07° 0,40-0,59) 0,5620,13" (0,41-0,72)

Cac gia trj trong cung 1 cgt c6 cac chir cai giéng nhau thi khéng c6 khac biét cé y nghia thong ké

(p>0,05). Cac gia tri thé hién |1a s6 trung binh va dg léch chudn, gid tri thap nhat va cao nhat.
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4. KET LUAN

Tir két qua khao st trén viing nghién ciru séng Tién, viéc sir dung cac phuong phap ndi suy IDW, RBF
va Kriging cho 11 thong sé quan tric phuc vu nudi cé tra tham canh cho thiy khong cé su khac biét co y
nghia gitra ba phuong phép noi suy khong gian. Gia tri trung binh cia chi sé Willmott theo céc phuong phap
IDW, Kriging, va RBF lan luot 140,72 + 0,18; 0,71 + 0,17 va 0,70 = 0,18. Hay phuong phap IDW c6 thé
dugc xem la mot lya chon wu tién dé noi suy cac théng sb chat lugng nudc trén khu vuc nghién ciu.

Céc thong sb ¢6 hé s6 bién thién thip hon thi két qua noi suy chinh xac hon. Thong sé EC ¢6 hé
50 bién thién lon va két qua noi suy & mirc trung binh do anh huong cua thuy tridu. Ngoai ra, cac thong
s6 6 nhiém nhu TAN, NO2-N, PO,* P va Aeromonas sp. c0 két qua noi suy thap hon céc thong sb con
lai, do mirc d6 anh huéng cuc bo cua vi tri thu mau, pham vi lan truyén va kha niang ty 1am sach cua
song.

Khoang cach giita 2 vi tri 6 anh huong dén két qua noi suy. Ngoai ra, do chinh xé&c noi suy phu
thudc vao ting thong sé chat lugng nude. Po kiém ¢ két qua noi suy tét nhét trong khi cac chi tiéu pH,
TAN, NO;-N, PO.2-P va Aromonas sp. c6 két qua noi suy kém hon céac thong sé con lai.

Tur két qua nghién ctu, c6 thé 4p dung thuat toan noi suy IDW cho viéc xay dung ban do chat
lwong nude khu vuc sdng Tién phuc vu cong tac quan ly va phét trién c4 tra thAm canh. Han ché cua
nghién ctru nay 1a chwa xac dinh dugc khoang céch tdi uu cho cac phwong phéap ndi suy, can c6 hudng
nghién ctu tiép theo trong viéc xac dinh khoang cach thich hop giita 2 diém quan tric dé cho két qua
ndi suy dugc t6i wu déng thoi dam bao thyc té vé kinh phi va nguon lyc c6 han.
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ABSTRACT

COMPARISON OF SPATIAL INTERPOLATION METHODS IN CONSTRUCTING
WATER QUALITY MAPS OF TIEN RIVER FOR INTENSIVE CATFISH CULTURE

Tran Minh Thien>?*, Nguyen Thanh Truc?
Industrial University of Ho Chi Minh City
“Research Institute for Aquaculture No.2
*Email: tranminhthien85@gmail.com

The application of GIS in water quality mapping has been commonly applied in recent years.
However, there is no specific assessment for the application of the appropriate interpolation algorithm for
the construction of water quality maps in Tien River belonging to the Mekong Delta. This paper compared
and evaluated the usability of three common spatial interpolation methods, namely IDW, RBF and
Kriging, on 11 water quality parameters, including temperature, pH, conductivity, alkalinity, dissolved
oxygen, total suspended solid, COD, nitrite, TAN, phosphate and total Aeromonas bacteria at 15
monitoring points with 42 sampling periods from 2020 to 2021. Willmott's index of agreement was used
for the assessment of results. The results show that there was no statistically significant difference between
the two spatial interpolation methods on the study area (p > 0.05). The location, water quality parameters
affected the results of three spatial interpolation methods. The average results of three spatial interpolation
methods (IDW, RBF and Kriging) were 0.72 £ 0.18, 0.70 £ 0.18 and 0.71 + 0.17, respectively. IDW can
be considered as a preferred choice to interpolate water quality parameters on the study area.

Keywords: IDW, RBF, Kriging, GIS, Water quality map.
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