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Tém tit: Moi truong sdng clia chiing ta ngay cang bi 6 nhiém nghiém trong trong nhitng nim gan
day, do d6 danh gia chét lvgng moi truong dang la véan d& nhan dugc nhiéu sy quan tam, dac biét
12 6 nhiém moi treong nudc mat. Nghién clru nay dugc thyc hién nham muc dich xay dung céc
ban d6 6 nhiém nuéc mit dya vao 15 miu quan tric tai khu vuc thanh phd Cam Pha, tinh Quang
Ninh trén co s6 ing dung cong nghé GIS. Két qua tir nghién ctru cic thong s thudc nhém héa hoc
(pH, COD, NH4 ), nhém vat Iy (TSS) va nhém vi sinh vat (Coliform) cho thay, chét lugng nudce
mit song, sudi khu vuc Cim Pha bi 6 nhiém ning. Tét ca cdc thong s6 déu vuot Quy chuan ky
thuat Viét Nam (QCVN), dac biét tai nhiéu vi tri quan tréc vugt QCVN khoang 10 1an nhu ham
luong céc thong s6 TSS tai subi Ha Rang (599 mg/l), NH," tai sudi Cau 4 (5,94 mg/l) va COD tai
sudi Khe Sim (222,3 mg/l) lan lugt vuot QCVN cho phép 12; 11,8 va 7.4 1an. Két qua nghién ctru
ciing cho thiy, GIS 1a phuwong phap hiéu qua trong xay dung cac ban d 6 nhiém nudc mit.

Tir khéa: GIS, 6 nhim nudc mait, thanh phé CAm Pha.

1. Dit véan dé

Tai nguyén nudc la thanh phan chu yéu cua
mdi truong, 13 yéu & dic biét quan trong bao
dam thyc hién thanh cong céc chién lugc, quy
hoach, ké hoach phat trién kinh té, xa hoi, bao
dam qudc phong, an ninh quéc gia [1]. Trong
thoi gian vira qua, sy phat trién trién manh mé
cia kinh t& dat nudc di din dén ngudn tai
nguyén thién nhién quy hiém va quan trong nay
dang phai déi mit véi nguy co 6 nhidm va can
kiét, ddc biét 1a tai nguyén nudc mit. Chat
Iwong nude mat bi anh hudng boi cac hoat dong
do con nguodi va qud trinh ty nhién [2, 3], bao
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gém diéu kién thoi tiét, tinh trang x6i mon, dac
trung vé thuy van, anh huong cta bién ddi khi
hau, lwong mua, cac hoat dong cong nghi¢p, st
dung dat nong nghiép, tinh trang xa nudc thai
va viéc khai thdc va st dyng tai nguyén nudc
[2-7]. Trong d6, chét lugng nudc madt tai ao, hd,
song, sudi thuong dé bi anh huéng va bién dbi
boi hoat dong ctia con ngudi nhu cac hoat dong
sinh hoat, hoat dong d6 thi, hoat dong ndng
nghiép va cong nghiép [2, 8]. Ngoai cic yeu t6
nhan tao trén, diéu kién thoi tiét nhu han han va
mua cling anh hudng dén tinh chit cia ngudn
nudc mat [9]. Trong nghién ciu cua Lee va
Bang vé tinh chat ctia nudc mit khu vyc do thi
Taejon va Chongju (Han Quoc) cho thay nudc
mua tac dong manh dén tinh chét cta nudc thai
va chat lwgng nude thuy vuc tiép nhan [10].
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Viéc ddnh gid chét luong nude mit & hiu hét
cic qubc gia da tro thanh mot van d& buc thiét
trong nhirng nam gan day, dic biét 1a nhing lo
ngai cho rang nudc ngot s€ la mot nguon tai
nguyén khan hiém trong twong lai [11-14]. Véi
tam quan trong ctia nguon tai nguyén nudc mit,
déc biét tai cdc khu vuce c6 nhiéu hoat dong khai
thac khoang san thuong xuyén dién ra nén
nghién ctru chat lwong nude mat déng mot vai
tro dac biét quan trong trong viéc quan ly va
bdo v¢ tai nguyén nudc va giip dua ra cac bién
phdp cai thién chit lugng nudc.

Quéng Ninh 14 mét trong nhiing diém néng
vé 0 nhiém méi truong, trong d6 c6 6 nhiém
ngudn nude mit do khai thic khoang san, dic
biét 1 khai thac than. Theo bdo cdo cua Tong
cuc moi truong nam 2012, trung binh khu vuc
Quang Ninh ¢6 tong lu’orng nudc thai tir cac khu
cong nghi¢p dat 8.050 m /ngay, trong d6 tong
thai lugng cdc chat giy 6 nhiém trong nudc thai
ddi véi céc chi titu TSS, BODs, COD, tong N,
tong P lan luot 1a 1,8, 1,1, 2,6, 467 va 644
kg/ngay [15]. Cam Pha 1a mét trong nhimng khu
vuc c6 nganh cong nghi€p khai thac than phat
trién manh mé& cua Quang Ninh. Tai day, nuoc
thai mo thuong xuyén gly anh hudng dén cac
hé thong song, sudi, hd, ving ven bién 1am suy
giam chat lwong nudc. Do d6, nghién ciru ddnh
gia chét lugng nudc mat ddi voi khu vuc thanh
phd Cam Pha c6 ¥ nghia dic biét quan trong.

2. Dja diém, thoi gian va phwong phap
nghién ciru

2.1. Pia diém, thoi gian nghién ciru

Céc mau nudc mat da duoc thu thap boi
Téap doan Cong nghi¢p Than va Khoang san
Viét Nam tai cdc dia diém khéc nhau cua thanh
phd Cam Pha trong Quy IV nam 2015 (Bang 1,
Hinh 1).

2.2. Phuong phdp nghién ciu
a. Tu liéu su dung

Nghién ctru da st dung cic dit liéu thir cap,
bao gém dit liéu nén dia 1y, cdc bdo cdo vé diéu
kién ty nhién, kinh té - xd hoi cta dia phuong,
cdc sb liéu cua céc dé tai va du 4n nghién ctu
c6 lién quan.

b. Phwong phdp xir Iy mdu

Nghién ciru di sir dung 15 mau nudc mit
duoc thu thap, xtr 1y va phén tich theo quy chuén
hié€n hanh cua Viét Nam (Bang 1, Hinh 1).

Céc thong sd phan tich gom 3 nhém: i)
nhém héa hoc (pH, COD, NH,"); ii) nhém vat
ly (TSS) va iii) nhém vi sinh vat (Coliform).
Vié¢c phan tich chét lugng nudc mat dua trén co
s& so sdnh cdc ham luwong cua cdc chi sé voi
Quy chuan ky thuat Qudc gia vé& chit lugng
nudc mat.

Béng 1. Bang tong hop vi tri 15 mau nuéc mit song, sudi thu thap tai khu vye Cim Pha

STT

Dién giai

Vi tri iy miu

Vi tri iy miu

STT Dién gidi

X(m) Y(m) X(m) Y(m)

NMI1  Nga3subiBang Tdy 2330289 740123 NMS8  Sudi ViiMén 2329687 740465
N2 Trung ;gusoéglgg 330078 741430  NMO  Subi OngLinh 2325197 742047

; NMI0  Sudichul 2325122 738329
NM3 Sudi H10 2331186 742152 NM11  sSubichu2 2324685 738768
NM#4 Suoi Lép My 2327500 731092 NM12 Sudichu4 2324601 740908
NM5 Sudi Ha Réng 2326587 726314 M3 SudichuSs 2324485 741583
NM6 ~ CangHaRdngll 2327281 725133 N4 subichu6 2324775 742330
NM7 Sudi Khe Re 2329105 744537 NMI5  SubiKhe Sim 2328742 730445
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Hinh 2. Diém cin noi suy va diém quan trac 1an can
c. Phuwong phdp GIS

GIS dugc dau tién Gmg dung trong ndi suy
céc chi tiéu quan tric chat lvong nuéc. Sy phan
bd vé khong gian céc chi tidu quan tric duoc
thyc hién bang phan mém ArcGIS 9.3 véi thuat
todn nodi suy trong s6 nghich khoang cdch -
IDW (inverse distance weighted interpolation)
do Shepard dé xut [16].

Trong thuat toan IDW, cdc diém can noi
suy duoc xdc dinh bang cich tinh trung binh

Hinh 3. Mbi quan h¢ gita mirc d¢ anh huong va
khoang céch [17]

céc gid tri cua cc diém quan tric trong ving
lan can (Hinh 2). Diém cang gan diém can noi
suy cang c6 anh hudng nhiéu hon, nghia 12 ¢6
trong s6 16n hon. Piém can ndi suy duogc xac
dinh theo cong thuc (1):

fﬁn] = i«lizﬁi]

i=1

)

trong d6: £0a) 12 gid tri noi suy cua diém can
ndi suy m, n I3 s6 lugng diém quan trac lan
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can, £ (5:) 1a gia tri diém quan trc 1an can J:,
A; 1a trong s6 dugc xéc dinh boi cong thuc (2):
d?
1, =__@

boER,dr )

trong d6: @i 13 khoang cdch khong gian
gilta diém can noi suy Se va diém lan can Si,
sO mil p cang cao thi mirc d§ anh hudng cia cac
diém & xa cang thip (thong thudng p = 2). Mdi
quan hé gitta muc d¢ anh hudng va khodng
céch khong gian dugc thé hién trong Hinh 3.

1.3. Phuong phadp xu ly 56 liéu

Dir liéu nén dia 1y khu vuc thanh phd Cam
Pha duoc chuén héa theo quy dinh ctua B¢ Tai
nguyén va Méi truong [18].

Noi suy khong gian dugc tién hanh thong
qua két qua quan trac ngoai thuc dia. Ban db
dénh gid céc thong sé cia chat lugng nudc mat
dugc xdy dung tng dung phin mém ArcGIS
phién ban 9.3 két hop so sianh QCVN 08-
MT:2015/BTNMT dung cho muc dich tuéi tiéu
thuy loi [19].

3. Két qua va thao luan

Két qua phan tich 15 miu nudc theo ba
nhém thong sb duogc téng hop trong Béng 2.
2.1. Nhém hoa hoc (pH, COD, NH4+)

Gia tri pH: Ban d6 ndi suy gid tri pH (Hinh
4) khu vyc Cam Pha cho thiy gia tri pH thap
hon QCVN (5,5<pHqcyn< 9) chit yéu xay ra tai

khu vuc sudi Cau 1, 2 va 5 (pH = 2,91; 3,24 va
4,64) chay qua phuong Cim Thinh va phia Nam
phuong Cam Phi. Nguyén nhan chii yéu gdy ra
gid tri pH thap 1a do nudc thai mo tir cdc hoat
dong khai thac khodng san chay vé cdc song sudi.
Ngoai cdc khu vuc nay, gid tri pH tai cdc vi tri
khdc trong khu vuc nghién ctru déu nam trong
gi6i han cho phép cia QCVN va dao dong tir 6,12
dén 7,02.

Nhu ciu 6xy héa hoc (COD): theo dir lidu
quan tric (Bang 2) cho thiy c6 9 diém quan tric
(CODgr) vugt QCVN (CODgevn = 30 mg/l). Ban
d6 ndi suy ham lugng COD (Hinh 5) cho théy, chi
mdt s6 vi trf ¢6 ham lwong COD trong QCVN cho
phép nhu tai trung luu sdong Mong Duong thudc
phuong Cira Ong (22,6 mg/l), sudi Lép My thude
(10,1 mg/l), cang Ha Réng II thudc phuong
Quang Hanh (12,2 mg/l), suéi Khe Re thudc
phuong Cira Ong (16,2 mg/l), sudi Vii Mén (16,1
mg/1), sudi Ong Linh (12,0 mg/l) va sudi Cau 4, 5
thudc phuong Ciam Thinh (16,1 va 22,6 mg/l).
Con lai hau hét ham lugng COD vuot QCVN trén
tat ca cdc song subi, cu thé tai cdc vi tri ngad ba
subi Bang Tay (1299 mg/l), subi HI10 (64,4
mg/l), sudi Cau 1, 2, 5 (lan luot 1a 83,1; 70,9 va
41,9 mg/l) va subi Khe Sim (222,3 mg/l). Nguyén
nhan ham luong COD vuot quy chuén 1a do nudc
thai sinh hoat, nudc thai hiru co va nudc thai hoa
chét duoc thai ra tir nhitng noi ¢ mat dé dan cu
day ddc va cdc nha mdy khai thic va ché bién
than — khoang san.

Béng 2. Két qua dénh gid chit quan tric chit lugng nudc mit song sudi khu vyc thanh phé Cam Pha

STT pH COD NH;" TSS Colif

STT pH COD NH,” TSS Colif

NM1 6,59 1289 0,59 83 5450
NM2 642 22,6 1,26 9 5200
NM3 7,02 644 0,63 60 5600
NM4 6,72 10,1 0,39 7 4900
NM5 6,12 70,5 036 599 11000
NM6 6,64 29 0,17 67 5300
NM7 6,53 12,2 0,08 13 4100
NM8 6,83 16,1 1,49 78 5500

NM9 6,89 129 063 23 3200
NM10 291 83,1 471 199 8400
NMI11 324 709 1,13 117 7350
NM12 6,97 16,1 594 13 5050
NM13 4,64 419 256 145 7500
NM14 6,41 226 296 33 5000
NM15 6,89 2223 046 338 5450
QCVN 5,5 30 0,9 50 7500

(trong d6: thong s6 COD, NH,, TSS don vi tinh mg/1, Colif (Coliform) don vi tinh MPN/100ml)
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Hinh 5. Ban do 6 nhiém nudc mat véi thdng sb COD tai cdc song, sudi khu vire Cam Pha.

Amoni (NH,* ) so sanh v&i QCVN, trong
15 vi tri quan tric c¢6 7 diém (Bang 2) ham
lugng vuot quy chuan. Ban d6 ndi suy cho
thdy nhitng khu vuc ¢6 ham lugng Amoni vuot
QCVN hau hét tap trung & sudi Cau, phudng
Cam Thinh (lan lugt 1a 4,71; 1,13; 5,94; 2,56
va 2,96 mg/l), subi Vii Mén (1,49 mg/l) va
trung luu song Mong Duong (1.26 mg/l) thudc
phuong Cia Ong (Hinh 6). Piy 1a nhimng khu

vuc tap trung dan cu dong dic vdi luong nude
thai sinh hoat cao la nguyén nhan chinh gy ra
ham lugng Amoni cao. Con lai 8/15 diém quan
tric c¢6 nong d6 trong QCVN cho phép, chu
yéu tap trung & subi Ha Rdng chay qua céc
Phuong Cim Thiay, Quang Hanh va Cim
Thach va Cam Ty dao dong tir 0,08 mg/l dén
0,63 mg/l.
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Hinh 7. Ban db 6 nhiém nudc mat v6i thong sb TSS tai cdc séng, sudi khu vye Cam Pha.

3.1. Nhom vat Iy (TSS)

Theo dir heu quan tric (Bang 2), c6 6/15
diém quan tric c6 ham luong TSS dat quy dinh
theo QCVN (TSSocvn< 50 mg/l), trén ban dd
ndi suy ndng do TSS (Hinh 5) cho thay, céc vi
tri nay chu yeu xuat hién tai su6i Khe Re
(phuong Cira Ong), sudi Ong Linh va sudi Cau
(phuong Cam Thinh), va cic subi chay qua céc
Phuong Cam Thanh va Cim Trung, dao dong
tir 7 mg/l dén 33 mg/l. Trong d6, 9/15 diém

quan tric con lai déu vugt QCVN (TSSor> 50
mg/1) xuat hién tai nga ba sudi Bang Tﬁy (83
mg/1), sudi H10 (64,4 mg/l), subi Vii Méon (78
mg/l) va subi Cau 1, 2, 5 (lan luot 1a 199 mg/l;
117 mg/l va 145 mg/l), dic biét 6 nhiém TSS
ning tai sudi Khe Sim (338 mg/l) va sudi Ha
Rang (599 mg/l). Nguyén nhan 1a do nudc thai
mo, dat, d4, than tr céc hoat dong khai thic
khoang san va nudc thai sinh hoat trén khu vuc
Cam Pha.
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Hinh 8. Ban d6 6 nhiém nudc mat véi thong s6 Coliform tai cdc song, sudi khu vue Cam Pha.

3.2. Nhom vi sinh vdt (Coliform)

Ban dd danh gid chi tiéu Coliform (Hinh 8)
cho thdy, phan 16n céc vi tri quan tric (13/15
vi tri) ¢é néng do Coliform trong QCVN cho
phép, dao dong tir 3200 MPN/100ml dén 7500
MPN/100ml. Chi ¢6 hai vi tri quan tric ¢6 ham
lwong Coliform vuot QCVN chu yéu tap trung
tai Sudi Ha Réng thudc phuong Quang Hanh
(11000 MPN/100ml) va phan nhoé xuét hién &
sudi Cau 1 thuoc phuong Cam Thinh (8400
MPN/100ml). Nguyén nhan la do nudc thai
sinh hoat ctiia ngudi dan sinh séng hai khu vuc
nay chira nhiéu vi sinh vat.

4. Két luan

Két qua phan tich 15 mau nudc cho thiy,
chét lugng nudc mat song, sudi khu vuc Cam
Pha bi 6 nhiém ning. Céc thong ) thuoc nhém
héa hoc (pH, COD, NH,), nhém vat 1y (TSS)
va nhém vi sinh vat (Cohform) déu vuot qué
QCVN cho phép tai nhiéu vi tri quan tric va
céc vi tri dugc ndi suy. Pac biét tai nhiéu dia
diém quan tric, ndng do mot s chat gy 6
nhiém d3 vuot QCVN khoang 10 lan nhu ham
lugng TSS tai sudi Ha Rang (599 mg/l), NH,*
tai sudi Cau 4 (5,94 mg/l) va COD tai sudi Khe
Sim (222,3 mg/l) lan luot vuot QCVN cho

phép 12, 11,8 va 7.4 1an. Nguyén nhan chu yéu
gy ra hién twong 6 nhiém chét lugng nudc
mat song, sudi khu vuc Cam Pha 1a do nuéc
thai tir cac hoat dong khai thac mo, khodng san
thuong xuyén xay ra trén dia ban va nudc thai
sinh hoat cta ngudi dan. Két qua nghién ctu
cling cho thiy GIS 1a phuong phdp hi¢u qua dé
xdy dung ban d6 6 nhiém nudc mit.
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GIS Application for Mapping Surface Water Pollution in

Cam Pha City, Quang Ninh Province

Hoang Anh Huy

Ha Noi University of Natural Resources and Environment

Abstract: Environmental pollution has been increasing in recent years, therefore, the assessment
of environmental quality has been received a lot of attention, especially surface water quality. This
study was carried out for the purpose of assessing the quality of surface water environment based on
GIS application, using 15 samples collected in the Cam Pha region of Quang Ninh province. Three
different kinds of groups were chosen to perform the assessment including chemical group (pH, COD,
NH,"), physical group (TSS) and group of microorganisms (Coliform). It was found that, the surface
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water quality of rivers and streams in Cam Pha areas was heavily contaminated. All of the parameters
do not meet the Vietnam’s national technical regulations (NTR) on surface water quality, especially
the concentrations of COD and TSS indicators beyond NTR about 10 times at many locations, such as
the concentrations of TSS at Ha Rang stream (599 mg/l), of NH," at Cau 4 river (5.94 mg/l) and of
COD at Khe Sim stream (222,3 mg/l) beyond NTR 12; 11,8 and 7,4 times respectively. It can be
concluded that, GIS is an effective method for mapping pollution of surface water.

Keywords: GIS, Surface Water Pollution, Cam Pha City.



