Nghién ciru - Ung dung

NGHIEN CUU LUA CHON PHUONG PHAP NOI SUY XAC PINH
HAM LUQNG MOQT SO THONG SO CHAT LUQNG NUOC
KHU VUC SONG HONG VA SONG DPUONG
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DTrweong Pai hoc Dién lyc
@Vién Khoa hoc Céng nghé Co khi, Tu dong héa va Méi triwong
OVién Ky thudt Cong trinh déc biét, Hoc vién Ky thudt quan su, Ha Noi

Cdc k thudt ngi suy da dwoc sie dung hiéu qua trong cdc nghién ciru ciru vé tai nguyén,
méi trieong trén co o cde sé liéu quan trdc. Bai bdo ndy trinh bay két qud xdc dinh ham lwong
mot s6 théng sé chat lwong nwée mat khu viee séng Hong va séng Puéng, bao gom COD, BODs
va NHy* bang phirong phdp ndi suy. 56 diém ldy mau chdt lwong mede dwoc sit dung dé néi suy
ham lwong cdc thong sé chat lwong miede cho toan bg khu viee nghién ciru, trong dé 43 mau
dwoc sk dung dé hudn luyén mé hinh va 13 mdu dé danh gid dé chinh xdc. 04 ky thudt néi suy
théng dung, bao gom Kriging, Inverse Distance Weighted (IDW), Neighbor Natural va Spline
dwoc thir nghiém dé lya chon phuwong phap co do chinh xdc cao nhat. Két qua nhan dwoc cho
thay, thudt toan IDW dat @6 chinh xdc cao nhat, thé hién qua so sanh sai sé trung phiong
(RMSE) doi véi ca 03 théng s6 COD, BODs va NHy". Tir két qud dat dwoc, trong nghién ciru
dd xdy dung ban do phan bé ham lwong cdc théng s6 COD, BODs va NHy" khu viee nghién cieu.
Két qud nhdn dwoc trong nghién ciru cé thé sir dung phuc vu céng tdc gidm sdt va danh gid
chat lwong nwde mdt & khu viee séng Hong va séng Pudng, doan chdy qua thanh phé Ha Ngi.

Tu khoa: 6 nhiéem nuoc, ngi suy, cdc thong so chat luong nuoc, song Hong, song Puong

1. Mé dau

O nhiém nuéc mit 13 mot van dé moi
truong mang tinh toan cau, nhat 1a voi cac
qudc gia c6 su phat trién kinh té - x3 hoi nhanh
chong nhu Viét Nam. Ap luc gia ting dan sb
va cac hoat dong cong nghiép dan dén chat
lugng nude & nhiéu luu vue song, nhét 1a cac
doan chay qua cac thanh phd 16n bi 6 nhiém
nghiém trong. Nghién ciu xic dinh ham
luong cac thong sb chat lwong nudc mat 1a

mot van dé co tinh cap bach hién nay, cung
cap thong tin kip thoi gitp cac nha quan ly
trong giam sat va tmg phé véi 6 nhiém nudc.

Nhiéu nghién ctru cho thay, mot sb thong
sb chat luong nudce, dac biét la chét lo lung
hoa tan (TSS), do duc (turbidity), chat diép luc
(Chl-a) co mbi quan hé chat ché voi gia tri
phan xa phé mat nuéc (Nguyén Thi Thu Ha
va nnk, 2016; Dinh Lam Théng va nnk, 2022;
Trinh Le Hung va nnk, 2018; Trinh Le Hung
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va nnk, 2020). Ttr méi quan hé nay, dir liéu
vién tham quang hoc dugc sir dung hiéu qua
trong wdc lwong ham luong cac thong sb chét
luong nudc nay. Tuy nhién, anh quang hoc
nhu Landsat, Sentinel 2 khong kha thi khi xéac
dinh ham luong cac thong s6 nhu COD, BODs
va NH4" do ham luong cac théng s6 nay khong
c6 mbi quan hé chat ché voi phan xa phé mat
nude. Vi cac thong sb nay, phuwong phap noi
suy 1a mot tiép can phu hop dé uéc lugng ham
lugng cho toan bd Iuu vuc thong qua bo di
liéu cac diém quan tric chat lugng nudc. Co
thé ké dén cac nghién ctru (Gnauck, 2004;
Mielniczuk va nnk; Boumpoulis va nnk,
2023) di sir dung nhiéu phwong phap ndi suy
khac nhau dé xac dinh ham luong céc thong
s6 chét lugng nudc & nhiéu khu vuc trén thé
gidi. Két qua nhan duoc trong cac nghién ctru
nay cho thay, khong c6 phuong phap noi suy
chung cho céac khu vuc c6 dac diém chét luong
nude mit khac nhau. Do vay, véi mdi khu vuc
cu thé, can phan tich, thtr nghiém véi nhiéu
phuong phap ndi suy khac nhau dé Iya chon
phuong phap c6 d6 chinh xac cao nhat.

Bai bao nay trinh bay két qua xay dung
ban d6 phan bd ham lugng cac thong sd chat
luong nudc, bao gdm COD, BODs va NH4™ tir
dir liéu cac diém 1ay mau chéat lwong nudc
bang phuong phap nodi suy. Khu vuc thir
nghiém duoc lya chon 13 song Hong va song
Pudng doan chay qua thanh ph Ha Noi. 56
diém léy mau chat luong nudc dugc chia
thanh 2 bo dir liéu: bo dir liéu dung dé xay
dung mé hinh ndi suy (43 diém) va bo dit liéu
dé kiém tra do chinh xac két qua ndi suy (13
diém). 04 ky thuat noi suy théng dung, bao
gdbm Kriging, Inverse Distance Weighted
(IDW), Neighbor Natural va Spline dugc thir
nghiém dé lya chon phuong phap c6 do chinh
x4c cao nhat nham xay dung ban db phan b

ham luong cac thong sé6 COD, BODs va NH4"
tkhu vuc nghién ctru.

2. Dir liéu va phuwong phap nghién ciru

2.1. Dit liéu va khu vwe nghién ciru

a) Khu viuc nghién ciru

Khu vuc nghién ctru dugc lya chon trong
bai bao 1a luu vuce séng Hong va séng Pudng
doan chay qua thanh phd Ha Noi. Day 1a hé
théng song 16n & Ha Noi cling nhu ca nudc,
6 vai trd hét sitc quan trong trong doi séng
sinh hoat va hoat dong san xuat. Pay ciing 1a
ngudn cung cip nude chinh cho cac nha may
nude song Hong, nha may nudc Dong Anh va
nha méay nudc song Pudng. Nhing nim gan
day, do anh hudng ctia hoat dong san xuit va
sinh hoat ctia nguoi dan, 6 nhiém nudc khu
vuc séng Hong va song Pudng co nhitng dién
bién phirc tap, anh huong dén doi sdng ngudi
dan va cac hoat dong san xuat nong nghiép.

b) Dit lieu su dung

Pé xac dinh ham luong mot s6 théng sb
chat lwong nudc miat, 56 mau nude duge thu
thap tai khu vuc song Hong va song Pudng
doan chay qua thanh phd Ha Ni, trong do6 43
diém duoc sir dung dé xay dung ham héi quy
va 13 diém dung dé danh gia do chinh xac két
qua xay dung mo hinh. Cac mau nudc nay
duoc thu thap trong dot khao sat thuc dia ngay
21/12/2021 ctia nhém nghién cuu.

Vi tri phan bd cac diém 1dy mau nude khu
vuc nghién ctru dugc trinh bay trong hinh 1.
Vi tri cac diém 1ay mau phan b déu trén khu
vuc nghién cuu nham dam bao thé hién dugc
dic trung phan bé ham luong cac thong sb
chat lwong nudc. Cac mau nude duge 1y vao
chai nhya mau toi, uép lanh va dua vé phan
tich trong phong thi nghi¢ém trong ngay. Qua
trinh 14y mau, bao quan va phén tich duoc
thue hién theo quy dinh trong Quy chuén quéc
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gia vé chit luong nuéc mit QCVN 08-
MT:2015/BTNMT.

. :
Hinh 1: So d6 vi tri cdc diém ldy mau chat
lwong nuoc

2.2. Phwong phdp nghién ciru

Noi suy l1a phuong phap udc tinh gia tri
ctia cac diém dir liéu chua biét trong pham vi
ctia mot tap hop roi rac chira mot sé diém dir
lidu da biét. Pay 1a phuwong phap duoc st dung
phd bién trong nghién ciru 6 nhidm moéi truong
khi cho phép uéc luong ham lugng céc thong
sO chat lugng nudc, khong khi. . .tir tap dir liéu
quan tric.

So d6 phuong phép ndi suy trong xac dinh
ham lugng cac thong s6 COD, BODs va NH4"
dugc thé hién trén hinh 2. Trong phuong phap
nay, sb liéu ldy mau chat luong nudc duoc
chia thanh 2 tap dir li€u: tap dir liéu huén luyén
m6 hinh néi suy va tap dit liéu kiém tra. 04 k¥
thuat nodi suy théng dung bao gém Inverse
Distance Weighted (IDW), Kriging, Neighbor
Natural Neighbor va Spline dugc thr nghiém
dé uéc lugng ham luong cac thong sb COD,
BODs va NH4" trong nude mét khu vuc song
Hong va song Pudng, doan chiy qua thanh
phé Ha Noi.

Noi suy IDW 1a phuong phap xéac dinh gia
tri cta cac diém chua biét bang cach tinh trung
binh trong s6 khoang cach cac gia tri da biét trong

vung lan can ctia mdi pixel. Trong phuong phap
ndy, cac diém nam cang xa diém cén tinh, trong
s6 anh hudng s& cang thap. IDW c6 hiéu qua
trong trudng hop tap dit liéu day dic va phan bb
déu trén khu vire nghién ctu.

Kriging 12 phuong phap noi suy c6 nhiéu
vu diém so v6i cac phuong phap khac dya vao
cach tinh toan thong ké cua bé mat. Kriging sir
dung khai niém vé sy khac biét c6 tinh chét
vung voi su khac nhau tir noi nay sang noi
khac song van co su lién tuc. Kriging thudc
nhom thuat toan binh phuong tdi thiéu tuyén
tinh. Uu diém cta Kriging 14 gi tri cac diém
dugc ndi suy khong chi phu thudc vao khoang
cach ma con phy thudc va su phan bd khong
gian cua chung. Pay 1a mot thuat toan ndi suy
phc tap, doi hoi thoi gian tinh toan nhiéu hon
so voi cac thuat toan khac.

Neighbor Natural Neighbor 1a phuong
phap noi suy dugc phat trién boi Sibson
(1981) dua trén ludi Voronoi cua mot tap cac
diém roi rac. Thuat toan nay cho phép tim tap
con gan nhat ciia miu dau vao va ap dung
trong s& cho chung dua trén cac khu vuc twong
tmg dé ndi suy cac gia tri chua biét (Phan
Qudc Yén, Nguyén Thi Thu Nga, 2020).

Spline 1a phuong phép ndi suy xdy dung
cac duong cong tron di qua cac diém dit lidu
da biét, thuc té 1a di tim ham sb f{x) sao cho
f(xi) = yi v61 moi i (Pang Van Nam va nnk,
2020). Phuong phap noi suy nay to ra hiéu qua
trong truong hop tap dir liéu khong day, chang
han di liéu vé khi tuong, thuy van.

Két qua nhan dugc s& duoc danh gia do
chinh x4c théng qua so sanh sai sb trung
phuong (RMSE), sau d6 lya chon k¥ thuat noi
suy c6 gia tri RMSE nho nhét dé xay dung ban
dd phan bd ham luong COD, BODs va NH4"
cho toan bg khu vuc nghién curu.
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Hinh 2: So' @6 phwong phdp néi suy trong xdc
dinh ham heong cdc thong so chat heong nudc
3. Két qua nghién ctru va thio luin

Tir s6 liéu quan tric, 14y mau chit luong
nudc & 56 diém, trong nghién ciru tién hanh
udc luong ham lugng COD khu vyc song
Hong va song Pudng doan chay qua thanh phd
Ha Noi bang phuong phap ndi suy. Két qua
nhan duogc cho théy, ttr 10 diém kiém tra, gia
tri RMSE khi noi suy bang 04 ky thuat
Kriging, IDW, Neighbor Natural va Spline dat
lan Iuot 1a 1,93 (mg/l), 0,084 (mg/l), 0,269
(mg/1) va 0,201 (mg/1). Nhu vay, k¥ thuat ndi
suy IDW ¢6 d¢ chinh xéc cao nhét d6i véi bo
di liéu khu vuce nghién ctru. Trén hinh 3, ham
lugng COD duoc chia thanh cac khoang: < 4,
4-6,6-8,8-10,10-12,12-14,14-16va
> 16 (mg/1). Phén tich két qua nhan duoc cho
thay, ham luong COD khu vuc séng Hong va
song Pudng doan chay qua thanh phd Ha Noi
chu yéu dat dudi 10 (mg/l). Mot sb vi tri co
ham luong COD cao cuc bd (trén 16 mg/l)
duoc thé hién boi mau xanh trén hinh 3.
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Hinh 3: Két qua xdc dinh ham lwong COD
khu viee nghién curu

Twong ty nhu véi théng s6 COD, trong
nghién ctru ciing tién thanh xac dinh phan b
cac thong s6 BODs va NH4"™ tir tap dir liéu
quan tric bang 4 ky thuat noi suy khac nhau.
Két qua nhan duoc ciing cho thdy, phuong
phap noi suy IDW c6 do chinh xéc cao hon so
voi cac phuong phép Kriging, Neighbor
Natural va Spline, thé hién qua gia tri RMSE
dat 0,092 (mg/l) dbi v6i théng sé6 BODs va
0,0009 (mg/l) di v6i thong sé6 NH4". Trong
khi @6, khi ndi suy bang cac ky thuat Kriging,
Neighbor Natural va Spline, gia tri RMSE ddi
v6i thong sé6 BODs dat tuong tmg 13 3,28;
0,553 va 0,264 (mg/l), v6i thong s NH4™ dat
0,014; 0,0025 va 0,002 (mg/1). Tir két qua nay,
trong nghién ctru da st dung phuong phap noi
suy IDW d¢é tién hanh xay dung ban dd phan
b ham lwong BODs va NH4" cho khu vuc
song Hong va song Pudng, doan chay qua
thanh phd Ha Noi. Két qua xay dung ban dd
phan b ham lwong BODs va NH4" cho khu
vuc thuc nghiém dugc thé hién trén cac hinh
4vas.
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Hinh 4: Két qua xdc dinh ham lwong BODs
khu vuc nghién curu
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Hinh 5: Két qua xdc dinh ham heong NH;*
khu vuc nghién ciru

Pé truc quan, ham luong BODs va NH4"
cling dugc phan vung thanh cac gia tri khac
nhau trén hinh 4 va 5. Tir két qua nhan dugc
cho thiy, khu vuc giao nhau giita séng Hong
va song Pudng c6 ham luong BODs va NH4*
cao hon so vdi cac khu vuc khac.

Nhu vdy, c6 thé khang dinh, phuong phap
ndi suy cho phép danh gia duoc phan bd ham
luong céc thong sb chat lwong nudc tir tap dit
lidu quan tric voi do chinh xac khoang 80%
(thé hién qua gia tri sai sd trung phuong
RMSE). Tuy nhién, phuong phap nay cling co
nhuoc diém khi két qua khong c6 tinh lién tuc,
chi tiét dén timg pixel nhu d6i voi phuong
phap hoi quy dya trén méi quan hé v6i phan
xa phé mat nude. Do vay, ndi suy chi dugce su
dung v6i cac thong s6 chat luong nude khong
thé x4c dinh tir dit liéu vién tham.

4. Két luan

Trong nghién clru nay, 4 k¥ thuat ni suy
thong dung, bao gdm Kriging, IDW, Neighbor

Natural Neighbor va Spline dugc thtr nghiém
dé u6c luong ham luong cac thong sb chét
lugng nude (COD, BODs va NH4") khu vuc
song Hong va song Pubng doan chay qua
thanh phd Ha Noi. 56 diém 14y mau chit lugng
nudc, bao gé)m 43 diém dé noi suyva 13 diém
dé danh gia do chinh xéc dugc st dung dé udc
lwong ham luong cac thong sb trén cho toan
bo khu vuc nghién cuu. Két qua nhan duogc
cho thdy, phuong phap ndi suy IDW c6 do
chinh x4c cao nht trong udc lugng ham luong
céc thong s6 COD, BODs va NH4", thé hién
qua gia tri sai sd trung phuong (RMSE) dat
thip nhét so v4i 3 phwong phap ndi suy con
lai. Tir két qua nay, trong nghién ctru da luya
chon phuong phap IDW dé xay dung ban dd
phan bé ham lwong COD, BODs va NH4" cho
toan bd khu vuc nghién ciru. Két qua nhan
dugc cho thay, ham luong cac thong sé6 COD,
BODs va NH4" déu dat cao nhat ¢ khu vuc
giao nhau giira song Hong va séng Pudng.Q
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Summary

Estimation the concentration of water quality parameters in the Red River and Duong
River using the spatial interpolation method

Dinh Thi Thu Hien, Electric Power University, Hanoi, Vietnam

Dinh Lam Thang, Institute for Mechanical, Automation and Environmental Science and
Technologies

Nguyen Thi Thu Nga, Dao Khanh Hoai, Institute of Techniques for Special Engineering,
Le Quy Don Technical University, Hanoi, Vietnam

Spatial interpolation technique have been used effectively in research on Neighbor Natural
resources and the environment based on in situ data. This article presents the results of
estimating the concentration of some surface water quality parameters in the Red River and
Duong River, including COD, BODs and NH4" using the interpolation method. 56 waters
quality samples were used to estimated the water quality parameters concentration, in which 43
samples were used to train the interpolation model and 13 samples were used to evaluate
accuracy. Four common interpolation techniques, including Kriging, Inverse Distance
Weighted (IDW), Neighbor Natural and Spline methods were tested to select the method with
the highest accuracy. The results showed that the IDW interpolation method achieved the
highest accuracy, shown by comparing the root mean square error (RMSE) for all three
parameters COD, BODs and NH4". From the obtaind results, in the study, the spatial distribution
maps of COD, BODs and NH4" parameters in the study area was built. The results received in
the study can be used to monitor and evaluate surface water quality in the Red River and Duong
River - the section flowing through Hanoi city. O

Keywords: water pollution, spatial interpolation, water quality parameters, Red River,
Duong River.
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