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UNG DUNG GIS VA THUAT TOAN NOI SUY KHONG GIAN XAY DUNG BAN
PO CHAT LUQNG NUGC SUOI NAM LA CHAY QUA THANH PHO SON LA

Nguyén Thi Thu Hién', Pham Hai Nam®, Nguyén Hai Hoa”",

TOM TAT

Nguyén Thi Khanh?
YTvuwong Pai hoc Néng Lam - DH Thai Nguyén,

27y ruong Dai hoc Lam nghiép Viét Nam,

3Tvung tam Quan trdc Tdi nguyén va Moi truong Son La

Nghién ctru duoc thye hién dé xay “dyng ban do chat luong moi trudng nude mat thong qua cac chi
tiéu chét luong nude, dwa vao 9 mau quan tric tai sudi Nam La chay qua thanh pho Son La trén co
s¢ ing dung thuat toan ndi suy khong gian. Két qua nghién ctru cho thdy hiu hét cac thong s moi
truong nudc mat khu vye nghién ciu déu nam trong gidéi han cho phép cia QCVN: 08-
2015/BTNMT. Ngoai chi s6 NO, va E.coli vuot gi¢i han QCVN 08:2015/BTNMT, con céc chi sb
khac déu trong ngudng cho phép. Cu thé: gia tri pH tir 7,0 + 7,8, TSS c6 gié tri tir 20,0 + 44,0
mg/l, ndng d6 DO c6 gia tri 4,6 + 5,2 mg/l, ndbng do COD 1a 9, + 12,0 mg/l, gia tri BODs tiI 4,0+
5,8 mg/l; NH" 4 tr 0,3 + 0,43 mg/l; N-NH, tr 0,2 + 0,35 mg/l; Coliform tr 1100 + 3500
MPN/100ml. Két qua ndi suy khong gian theo phuong phap IDW cho thdy su khac biét khong 16n
so voi két qua phan tich mau dbi chung, diéu nay cho thay rang phuong phap noi suy khong gian

IDW c6 thé duoc sir dung dé xay dung ban d6 danh gia chat luong nu6ce khu vue nghién ctru.
Twr khéa: GIS, noi suy khong gian, nuwéc mat, nuwdc mat, 6 nhiem, suoi Nam La.

DAT VAN DE

Tai nguyén nudc 1a thanh phan cha yéu cua
moi truong, 1a yéu td dac biét quan trong bao
dam thyc hién thanh cong cac chién luoc, quy
hoach, ké hoach phat trién kinh té, xa hoi, bao
dam an ninh qudc phong [1]. Trong nhiing
nim gan day, bén canh nhimg loi ich ciia phat
trién kinh té dem lai cho dt nude, mat khac nd
ciing 14 nguyén nhan dan dén ngudn tai nguyén
nudc dang phai ddi mat voi nguy co 6 nhidm
va can kiét [6]. Viéc danh gia chit luong tai
nguyén nudc la van dé rat cdp thiét va dang
nhan duogc nhiéu sy quan tAm ctia x3 hoi.
Trong nhiing nim gan day, Son La dugc biét
dén nhu 1a thanh phd c6 tiém ning phat trién
kinh té, nhung ciing dong thoi chiu nhiéu sic
ép vé moi truong. Sy gia ting 6 nhidm va
biéu hién suy thoai méi truong dang dugc
canh bdo, dic biét 1a 6 nhiém moi trudong
nuée [5, 6] do d6 can phai co sy nd luc giai
quyét tr nhiéu nganh, nhiéu cép, tir cac co
guan quéan ly nha nudc, cac nha khoa hoc, tur
cac nha dau tu cling nhu cong dong dan cu,
nhdm muc tiéu bao vé moi truong, dam bao
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sirc khoe cong dong va méi trudng séng. Tan
dung cac wu viét va thé manh cta céng nghé
GIS trong quan 1y tong hop nham bao vé moi
truong nude mit bén vimg [2, 4]. DBé gop
phan giai quyét van trén, nghién ctru Ung
dung GIS va thuat toan ndi suy khong gian
xdy dung ban do chat luong nudc sudi Nam
La chay qua thanh phé Son La dugc thuc hién
v6i hai diém chinh: Mot 13, danh gia thuc
trang chat luong nudc mit. Hai 13, xdy dung
ban dd nodi suy chét luong nudc mat khu vuc
nghién ctru. Két qua nghién ctru 1a co s¢ khoa
hoc cho cac nghién ctru két tiép d& xuat giai
phap quan 1y chat lugng nudc sudi Nam La
bén virng khu vuc nghién ctru.

DPOI TUQONG NGHIEN CUU

DPé danh gia chét luong nudc sudi Nam La,
nghién ctru tap trung vao cac thong sb vé chét
lwong nudc mat khu vuc khai thac khoang
san, bao gém: pH, DO, d6 duc, TSS, COD,
BODs, Amoni (NH,"), Nitrite (NO,), E.coli,
Coliform tai sudi Nam La chay qua thanh phd
Son La.

PHUONG PHAP NGHIEN CUU

Tu liéu sir dung: Nghién ctru st dung cac dir
lidu thir cAp, bao gém dit liéu ban d6 nén dia
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1y, céc bao cao vé diéu kién tu nhién, kinh té -
x4 hdi cua dia phuong, cac ) liéu cua cac dé
tai va du an nghién cuiru ¢6 lién quan.

Phuong phap xtr ly mau: Nghién ctu tién
hanh liy 9 miu nuéc midt phan bd déu trén
sudi Nam La khu vuc nghién ctru, mdi vi tr
cach nhau khoang 200 + 250 m (Hinh 01).
Cac mau dugc xir Iy va phan tich theo quy
chuan hién hanh cua Viét Nam (So d6 01).
Sau khi cac mau nudc dugce 1y ngoai thyuc dia
s€ dugc bao quan va phan tich tai phong thi
nghiém Trung tim quan tric tai nguyén va
mbi trudng thanh phd Son La.

Céc thong s6 phan tich gébm co: pH, DO, d¢
duc, TSS, COD, BODs, Amoni (NH,"),
Nitrite (NO;), E.coli, Coliform. Viéc phan
tich chit lwgng nuéc mat dua trén co so so
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Hinh 01. Vi tri diém ldy mau nwdc phan tich

KET QUA VA THAO LUAN

sanh cac ham luong cua cac chi s6 voi Quy
chuin k¥ thuat Qudc gia vé chét lwong nudc
mat [3,7]. Phuong phap xtr 1y va thanh lap
ban dd: Qua trinh xtr 1y va thanh 1ap ban d6
gdm 3 budc chinh nhu sau: (i) thu thap sb liéu
phan tich vé& chit luong nudc tai cac diém
quan tric, s héa ban dd nén trén Google
Earth; (ii)) ndi suy cac chi tiéu moi truong
bang thuat toan IDW (Inverse Distance
Weighted), danh gia d6 chinh xac cta két qua
ndi suy bang cach so sanh gia tri ndi suy véi
gia tri phan tich. Lua chon phuong phap ndi
suy t6i wu nhat; va (iii) thanh 1ap ban db ndng
d6 cac thong sd chat luong nudc mat va so
sanh v6i QCVN 08:2015/BTNMT. Tong quat
phuong phap ndi suy chét lugng nude duoc
thé hién tai so d6 trén Hinh 02.
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So d6 01. Tong quat phwong phap noi suy cht
lwong nudc suoi Nam La

Thue trang chét lwong nwée mit khu vure nghién ciru
Két qua phan tich cac chi tiéu pH, DO, d6 duc, TSS, COD, BODs, Amoni (NH,"), Nitrite (NO,),
E.coli, Coliform trong mau phan tich 1ay tai sudi Nam La chay qua thanh phd Son La dugc tong

hop chi tiét tai Bang 01 dudi day:
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Bang 01. Két qua phan tich chi tiéu méi truong nuée mat.

Méu Kinh d¢ Vi do pH Do duc DO BODs COD TSS NH," NO, Coliform E.coli
(NTU) (mgl/l) (mgl/l) (mg/l) (mg/l) (mg/l) (mg/l) (MPN/100ml) (MPN/100ml)

M1 21,30522 103,90685 7,0 6,18 5,2 4,0 12,0 20 0,3 0,09 1100 700
M2 21,319397 103,91213 71 11,8 51 4,0 9,0 26 0,30 0,05 1200 750
M3 21,32639 103,91358 7,2 19,2 438 58 11,0 37 0,31 0,08 1200 900
M4 21,33647 103,90958 7,3 22,6 4,7 6,3 9,0 40 0,38 0,05 2100 1000
M5 21,33950 103,90972 74 22,9 47 6,6 12,0 41 0,4 0,07 3100 1200
M6 21,34619 103,91389 75 23,3 46 6,8 9,0 44 0,43 0,05 3500 1300
M7 21,35589 103,91385 7,6 215 4,7 6,7 10,0 43 0,41 0,05 3400 1200
M8 21,37436 103,91081 7,7 19,7 49 6,4 12,0 38 0,35 0,04 2200 2000
M9 21,38401 103,91662 7,8 16,8 50 6,3 11,3 36 0,33 0,07 2200 1900
QCVN 08:2015/BTNMT - Cot Bl 59% >4 15 30 50 0,09 0,05 7500 100

M1 (Chan cau ban Pong), M2 (Khu viee hanh chinh cong), M3 (Khu vuc cong vién 26/10), M4 (Khu vuc
cau cach mang thang 8), M5 (Khu vuc cau Nam La), M6 (Khu vuc cau ban Co), M7 (Khu vyc cau ban
Hai), M8 (Khu vuc cau ban Tong), M9 (Khu vuc cau ban Sang).

Tir Bang 01 nghién ciru di dén mot s nhan
Xét sau:

- pH: Gia tri pH tai céac vi tri khong c6 su sai
s6 nhiéu, bién dong tur 7,0 = 7,7 va nam trong
khoang cho phép so véi QCVN
08:2015/BTNMT [3], thong s6 nay tai khu
vuc nghién ctru dat chi ti€u moi truong.

- DO: Théng s6 DO bién dong tir 4,6 ~ 5,2
mg/l va ndm trong khoang cho phép (déu >
4,0 mg/l) so vdi QCVN 08:2015/BTNMT.
Thong s6 DO cang cao thi ham lugng oxy hoa
tan trong nudc cang 16n, chat luong nudc
cang cao. Do vay théng sé6 DO ¢ khu vuc
nghién ctru dat chi tiéu moi truong.

- BODs: Gia tri BODs ciia diém 1iy mau bién
dong tr 4,0 ~ 6,8 mg/l va nhé hon 15 mg/l so
v6i QCVN 08:2015/BTNMT, do d6 déu dat
tiéu chuan moi truong.

- TSS: Nong d6 TSS cao nhit 1a 44, thap
nhat 1a 20, cac gia tri nay déu nho hon 50
mg/l so véi QCVN 08:2015/BTNMT, do do
thong s TSS tai khu vuc nghién ciru dat
chi tiéu moi truong.

- Do dyc: D6 duc & mau phan tich cta cac dia
diém co bién dong 16n tir 6,18 + 22,9 NTU.
Nghién ctru do duc cho ta biét duoc thanh
phan chit 16 ling trong nudc.

- NH,": Ndong d6 NH," bién dong tir 0,3 + 0,43
mg/l. Cac diém déu c6 nong d6 NH," nho hon
0,9 mg/l so v&i QCVN 08:2015/BTNMT vi thé
cac gia tri ndy déu niam trong khoang cho

phép. Do vay thong sé6 NH," tai khu wvuc
nghién ctru dat chi tiéu moi trudng.

- NO,: Nong d6 NO, bién dong tir 0,04 + 0,09
mg/l. So sanh vdi QCVN 08:2015/BTNMT
cho thiy gia tri NO, cta 4/9 diém ldy mau 16n
hon 0,05 mg/1 do vay théng s6 NO, & khu vuc
nghién ctru chua dat tiéu chuin méi truong
cho phép.

- Coliform: Nong d6 Coliform c6 bién dong
kha 16n va dao dong to 1100 = 3500
MPN/100ml. MAu phan tich cua cac diém déu
c6 c6 nong d6 Coliform nhé hon 7500
MPN/100ml so v&i QCVN 08:2015/BTNMT.
Do d6 théng sd Coliform tai khu vuc nghién
ctru dat chi tiéu moi truong.

- E.coli: Nong d6 E.coli cao nhat 1a 3500
MPN/100ml va thdp nhdt 1a 1100
MPN/100ml. Piéu nay cho thdy mau & cac
diém déu c6 ndng d6 E.coli vuot mirc cho
phép so voi QCVN 08:2015/BTNMT (déu >
100 MPN/100ml), do véy thong s6 E.coli ¢
khu vuc nghién ciru khong dat tiéu chudn moi
truong cho phép.

- COD: ndng d6 COD cao nhat 1a 12,0 mg/l
va thap nhat 1a 9,0 mg/l. Cac diém déu co
nf”)ng d6 COD nho hon 30 mg/1 so voi QCVN.
Do viy thong s6 COD tai khu vurc nghién ciru
dat chi ti€u moi truong.

Xay dung ban d6 ndi suy chit lwong nuwéc mit
Tt dit lidu quan tric va ban d6 nén dé tai su
dung phuong phap ndi suy IDW dé xay dung
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ban db cho cac chi s6 méi truong pH, DO,
TSS, COD, BODs, Amoni (NH,"), Nitrite
(NOy), E.coli, Coliform. Két qua xay dung
ban dd nodi suy chit lwong nude mit theo ting
chi tiéu pH duogc thé hién tai Hinh 02. Tur két
qua tong hop tai Bang 02 cho thay khong co

su khac biét lon gifta gid tri ndi suy theo
phuong phap nghich ddo khoang cach co
trong s6 (IDW) véi két qua phan tich mau tai
phong thi nghiém. Piéu nay cho thiy phuong
phap IDW c6 thé sir dung dugc trong xay
dung ban d6 danh gia chat lwong nudc mit.

305000 30 387000 388000 389000 390000

T
2367008

T
235000

T
2361000

Két qua ndi suy chi s6 pH i Két qua ndi suy chi s6 pH
N T
% . V . :MS . '% ! \ )
ms M8
°M7 .M7
,MB M6
oo I
i ¢ 5
® g ®
g P H g P
Cha giai Chu giai
@ Mau ddi ching ® Maiu ddi ching
9 Z  Maiu ndi suy . 3 2 Miu ndi suy
g Gia tr] ngi suy pH -g 27| Gid tri ngi suy pH /
I 7 - 7.160 17-7.160
[ 7.160- 7.320 17.160-7.320
0 7.320 - 7.480 1:30,000 7520/ 7450 s 1:30,000
2 || W 7950 - 7.640 | | || ) |2 ; I 7.480 - 7.640 ! ' ot ; -t
8| . 7.640 - 7.500 2 1 2 H] " || -0 - 7.800 ™ e[
Hinh 02. Gid tri pH theo IDW tai Suéi Nam La
Bang 02. Két qua danh gid dé chinh xdc giita phwong phdp ndi suy véi két qua phan tich mau.
o Két Sai khac Chititu Miu  Kétqua  Gid tr Sai khac
Chi Mau doi qua Gia tri (%) doi phan ndi suy  Gia tri %
tiéu chirng phéan ndi suy Gia tri chin tich
tich g
M2 7,1 7,2 0,1 1,4 M2 26 36,8 10,8 41,5
pH M5 7,4 7,4 0,0 0,0 M5 41 41,6 0,6 15
M7 7,6 7,6 0,0 0,0 TSS M7 43 41,6 -1,4 -3,3
D6 M2 11,8 18,2 6,4 54,2 NH,* M2 0.30 0,31 0,01 4,3
du;: M5 22,9 21,6 -1,3 -5,7 M5 0,4 0,39 -0,01 -2,5
’ M7 21,5 21,6 0,1 0,5 M7 0,41 0,39 -0,02 -4.9
M2 51 4.9 -0,20 -1 M2 0,05 0,07 0,02 48,0
DO M5 4,7 4,7 0,0 0,0 M5 0,07 0,05 -0,02 -22,9
M7 4,7 4,7 0,0 0,0 NO, M7 0,05 0,05 0,0 0,0
BO M2 4,0 54 14 35,0 M2 750 830 80 10,7
D M5 6,6 6,5 -0,1 -1,3 _ M5 1200 1090 -110 -9,2
° M7 6,7 6,5 -0,2 -2,8 E.coli M7 1200 1610 410 34,2
co M2 9,0 11,1 2,1 23,3 M2 1200 1339 139 11,6
D M5 12,0 9,3 -2,1 -22,5 ) M5 3100 2299 -801 -25,8
M7 10,0 9,9 01 -1,0 Coliform ““m7 3400 2779 621  -183
KET LUAN

Tir két qua danh gia chat lugng nudc mat sudi Nam La, nghién ciru di dén mot sO nhan xét nhu sau:
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Céc thong s6 moi truong dung dé danh gia
chét luong nudc mat ¢ khu vuc nghién ctru
déu nam trong gidi han cho phép so voi
QCVN 08:2015/BTNMT, bao gom céc thong
s6 pH, TSS, DO, BODs;, COD, NH,,
Coliform va do duc. Cu thé: chi sé pH c6 gia
tri tr 7,0 + 7,8; TSS ¢0 gia tri tir 20,0 + 43,0
mg/l; nong d6 DO co gia tri 4,6 + 5,2 mg/l;
néng d6 COD 1a 9,0 + 12,0 mg/l; nong do
BOD; la 4,0 + 5,8 mg/l; néng d6 NH," 12 0,3
+ 0,43 mg/I; Coliform c6 nong d6 dao dong tir
1100+3500 (MPN/100mL). Tuy nhién, chi sb
NO, va E.coli khéng nam trong gidi han cho
phép so voi QCVN 08:2015/BTNMT. Cu thé:
ndéng d6 NO, 12 0,04 + 0,09 mg/I va E.coli c6
gia tri tr 700+ 2000(MPN/100ml).

Két qua noi suy khong gian theo phuwong phap
IDW cho théy su khac biét khong 16n so voi
két qua phan tich mau d6i chung, didu nay
cho thiy ring phuong phap ndi suy khéng
gian IDW c6 thé duoc sir dung dé xdy dung
ban d6 danh gia chat luong nudc khu vuc
nghién cuu.
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ABSTRACT

Nhom tac gia xin chan thanh cam on Trung
Tam Quan tric Tai nguyén va Mbi truong
tinh Son La di tao diéu kién trong qué trinh
thu thap s6 liéu va phan tich miu. Nhom
nghién ctru xin cam on sy dong goép v kién
qui bau cta cac phan bién trong viéc nang cao
chat luong bai bao.
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APPLICATION OF GIS AND SPATIAL INTERPOLATION
TO MAP WATER QUALITY OF NAM LA STREAM PASSING
THROUGH SON LA CITY, SON LA PROVINCE

Nguyen Thi Thu Hien®, Pham Hai Nam?® Nguyen Hai Hoa?", Nguyen Thi Khanh?
University of Agriculture and Forestry — TNU, ?Vietnam National University of Forestry
®Son La Monitoring Station of Resources and Environment

This study was conducted to determine the spatial distribution of water quality based on ten
environmental norms under the National Environment Standards (QCVN 08:2015/BTNMT) in
Nam La stream passing through Son La city, Son La province in combination with GIS and spatial
interpolation IDW (Inverse Distance Weitghted). As a result, a majority of environmental norms
are analysed and calculated under the National Environmental Standards except for NO, and
E.coli. In particular, value of pH is calculated with range of 7.0 + 7.8, TSS with 20 + 44 mg/l;
DO with 4.6 + 5.2 mg/l; COD with 9.0+ 12.0 mg/I; BODs with 4 + 5.8mg/l; NH", with 0.3 + 0.43
mg/l; N-NH, with 0.2 + 0.35 mg/I; Coliform with 1100 + 3500 MPN/100ml. In addition, values of
water quality interpolated by IDW are almost similar to the results of samples analysed in the
labolatory with high accuracies. Therefore, spatial interpolation for assessing surface water quality
is reliable and applicable to Nam La stream and it may be applicable to other relevant streams in

Son La province.

Keywords: GIS, Spatial interpolation, map, surface water, Nam La stream, Son La.
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