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Ping Tran Trung', Pham Quy Nhan?, Nguyén Kim Hung'
'Trung tdm Canh bao va Dy bao tai nguyén nudc
*Truong Dai hoc Tai nguyén va Moéi truong Ha Noi
Tém tit

Cdc tang chira miedc trong tram tich Dé tir chiém vai tro hét sirc quan trong trong
viéc cung cdp nwée cho dong bang séng Hong. O nhiém Asen trong cdc tang chita
miwoc do da dwoc phat hién va dé cap trong | nhiéu cong trinh nghién ciru, tuy nhién
mike dg va phdn bo é nhiém Asen trong cdc tang chira mede dé con chua dwoc dé cdp
mot cdch toan dién. Nghién cuu nay da sw dung phwong phdp tich hop GIS va moé hinh
phan tich thu bdc (AHP) daé xdy dung ban d6 phdn viing mwc do 6 nhiém Asen (As)
trong nwée dwdi dat trong tram tich Bé tik. Trong d6 c¢é 4 yéu t6 dia chat anh hieong
lon dén nong dé Asen trong nuoc dum' ddt da dwoc phan tich bao gﬁm qua trinh thanh
tao tram tich - twong tram tich, tuéi tram tich, kién tao (ndng ha bé mdt) va méi tru’ang
niede 16 rong. Két qua kiém chimg ban dé mike @ 6 nhiém As trong nude dwdi dit voi
cdc két qua diéu tra 6 nhiém As trong nuée dwdi dat trueée ddy cho thdy két qua la hoan
toan phit hop. Ban doé phdn vimg mikc dg 6 nhiém As trong nuée dwéi ddt la mot dir lidu
tin cdy cho cong tac quy hoach, khai thac va sir dung nudc. Két qua nghién ciru cho
thdy cdc qud trinh dia chat va tuéi dia chat c¢é anh hwang [6n dén ham lwong As trong

cdc tang chiva nuée tram tich Pé ur Pong bang séng Hong.

Tir khoéa: AHP; GIS; O nhidm Asen; Nuéc dudi dat; Pong bang song Hong.
Abstract

Using GIS and Analytic Hierarchy Process (AHP) in order to map arsenic
pollution zonation in groundwater based on the influence of geological factors in
the Red River Delta

Quaternary sediment aquifers play an important role for water supply in the
Red river delta plain. Arsenic pollution has been investigated and published in many
publications. However, degree and its distribution of arsenic pollution are still not
comprehensive. This paper presents coupling the Analytic Hierarchy Process (AHP)
and GIS to map arsenic zonation in Quaternary sediment aquifers. There are 4
geological factors which greatly affect the arsenic concentration in groundwater that
have been analysed as follows: Sedimentary facies; Sediments age; Tectonic activities
(uplift and subsidence earth surface) and Total dissolved solid (TDS) of pore water in
aquifers. Map of arsenic pollution zonation in Quaternary sediment aquifers is verified
consistently with previous investigation result. This map is reliable information for
water planning, exploitation and utilization. Research results also show that geological
processes and geological age have a great influence on arsenic concentrations in
Quaternary sediment aquifers in the Red river delta plain.

Keywords: AHP; GIS; Arsenic pollution; Groundwater; Red river delta plain.
1. Gioi thiéu
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Ving ddng bang séng Hong (DBSH)
noi ma mat do dan s cao nhét ca nude véi
khoang 19 triéu nguoi sinh song. Ngudn
nudc cung cap chu yéu 1a nude mit va nudc
dudi dat (NDD) trong d6 nudc mat chu yeu
la tir nguon nudc séng con NDD chu yéu
duoc 4y tir cac tang chira nuée (TCN) trong
tram tich Pé ttr. Ngoai van dé vé trit luong,
van dé chét lugng ngudn nudc ciing dang
duoc dé cap dén dic biét 1a vin dé nguy co
6 nhi®m asen (As) dbi véi nguén NDD.

Tirnam 2000 dén nay, daco nhiéu cong
trinh cua nhiéu tic gia nghién ctru vé As
trong cac ngudn nudc. Céc két qua nghién
ctru bude dau cho thay lanh thd nudc ta b
nhiéu dia phuong bi 6 nhiém As véi mirc
dd kha cao (Berg & nnk, 2001; Smedley
va Kinniburgh, 2002). Nhleu cong trinh
nghién ctru diéu tra vé ngudn gdc Asen da
phat hién thiy nong do As trong cac mau
nudc khao sat & khu vuc Hung Yén, Ha
N¢i, Ha Nam,...déu vugt tiéu chuan cho
phép ddi v6i nude sinh hoat ctia Qudc té va
Viét Nam (Pham Quy Nhan, 2008). Chinh
phi1 Viét Nam va UNICEF da khao sat vé
nong do As trong nudc cia 71.000 giéng
khoan thugc 17 tinh déng bang mién Bic,
Trung va m1en Nam. Ket qua phan tich
cho thiy, nguon nudc giéng khoan ciia cac
tinh PBSH: Ha Nam, Nam Dinh, Ha Tay,
Hung Yén, Hai Duong déu bi nhiém As rat
cao. Ty 18 cac giéng c6 ndng do As tir 0,1
mg/l dén > 0,5 mg/l (cao hon Tiéu chuén
cho phép cua Viét Nam va To chuc Y té
thé giGi tir10 - 50 1an) ciia cac x4 dao dong
tir 59,6 - 80%.

Trong cic nghién ctru trude ddy veé
As trong NDD nhu cua (Jessen et al.,
2008) cho thay moi quan h¢ gitra As 0
trong NDD d6i v6i cac tram tich co ngudn
gbc bién, nghién ctru cua (Smedley &
Kinniburgh, 2002) cho thdy mdi quan hé
chat ché gitra ham lugng As ddi voi cac
tram tich c6 ngudn gdc song. Ngoai ra con
c6 cac nghién cuu khac cua (Postma et
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al., 2012) va (Nguyén Nhu Khué, 2012)
cho thdy mdi quan h¢ gitta ham luong
As trong NDD vaéi tudi tram tich D¢ tu.
Nghién ctu cua (Seren Jessen, 2008)
cling cho thiy nuéc 16 rdng trong céc
tram tich Dé tir ¢6 lién dén quan dén ham
lugng As trong NDD, ham lugng TDS
cang cao thi nguy co 6 nhiém As cang
thip va nguoc lai. Nghién ctru nay nhim
muc dich xé4c dinh cdc nhan tb anh huodng
chinh gy ra 6 nhiém Asen trong NDD
tor d6 su dung phuong phdp phan tich
thr bac (Analytical Hierichical Process -
AHP) dé x4c dinh tim quan trong cia cac
nhan té d6, dé tir d6 xay dung ban d6 mirc
dd 6 nhiém As trong NDD ving DBSH.
O Viét Nam, phuong phap phan tich thir
bac cling da dugc ap dung cd hi€u qua cao
vé linh vyc ndng nghiép (Nguyén Vii Ky,
2018), cac nghién ctru vé khoanh dinh
trugt 10 dat (B Minh Ngoc, 2016).

2. Piac diém dia chat khu vuc
nghién ciru
2.1. Dia ting

DPBSH duogc bao quanh boi cac thanh
tao da c6 két tinh tudi tién Cambri va céac
da trdm tich tudi Paleozoi va Mesozoi
phat trién trén thung liing hinh thanh do
cac dut gdy trong do hé théng duat gay
Song Hong theo huong Tay bac - Dong
nam quyet dinh sy phan bd cc viing mién
nui, mién thoat, va hudng dong chay cua
song Hong. Bé mat duoc phu boi cac tram
tich D¢ tr voi bé day bién doi tir 2 m ¢
ving ria téi t6i 200 m ¢ ving ven bién.
Bén duéi cac tram tich Dé ttr 1a cac tram
tich Neogen va cic da gbc tudi co hon.
Céc tram tich D¢ tir bao gdm céc tram tich
bd roi nhu sét, bot, cat va san soi. Theo
Tran Nghi va Ngo Quang Toan (2004),
cac tram tich Dé tr duogc phan chia thanh
5 hé tang theo thur tu tir ¢6 t6i tré nhu sau:

- Hé tang Lé Chi (Q, 'Ic): La phan
dudi cung ciia mit cat Pé t, phan bd

25

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 29 - nam 2020



Nghién cuu

rong rai o mién vong Ha Noi, bi phu kin,
chi quan sat dugc qua céc 16 khoan & do
sdu tir 65 dén 90 m tré xudng. Thanh phan
chinh 13 cét, cudi, soi 1an sét mau xam
ngudn gbc phtc tap, chi yéu nguodn géc
song hodc song - bién hén hop. Chiéu day
trung binh 10 + 20 m.

- Hé tang Ha Noi Q, **hn): C6 dién
phén b rong rai trén ving dong bang, 16 ra &
vung ven ria, con lai chung bi phu hoan toan.
Thanh phan chu yéu 13 cudi, cudi tang con
lai 13 san, cét, sét vi chiéu day bién ddi tir
3 - 5 m. Vung phi quan sat duoc qua cac 16
khoan thudc céc tinh Hai Duong, Hung Yén,
Thai Binh, Nam Binh, Ha N¢i, Ninh Binh
vdi thanh ph?ln ch yéu 1a cat, cudi, soi.

- Hé tang V1nh Phtic (Q,*vp): Ving 19
phan bd & mot s6 khu vye thude tinh Vinh
Phuic, mot s6 khu vue & Bic Ha Noi, & ven
ria Pong bic va Tay nam dong bang. Mt
cét dia chit cua hé ting tir dudi 1én gém hai
phan. Phan dudi chii yéu 1a cat hat trung
tho 1an cudi séi véi chiéu day 20 + 25 m.
Phan trén chi yéu 1a sét bot 1an cat mau
xam, X4m trang bi phong ho4 c6 mau loang
16. Chiéu day trung binh 10 + 55m.

- Hé ting Hai Hung (Q,'?hh): Lo
voi dién tich 16n ¢ tinh Ha1 Duong, Hung
Yén, Ha Tay (cli) con & cac tinh Thai
Binh, Nam Dinh, Ha Nam chi gdp ching
qua cac 16 khoan & d0 siu 5 + 45 m. Thanh
phan chu yéu gdm sét mau xdm trang,
xam xanh, bun va than bun mau xam den
hay xam tro nguén gdc bién, dam lay ven
bién, ho, chiéu day 20 + 45 m, chira nhiéu
tan tich thuc vat phan huy kém.

- Hé tang Tha1 Binh (Q,’tb): Phan
bd ven song sudi thanh cac dai hep, phat
trién & phan trung tdm va phia Dong dong
bang. Thanh phan thach hoc gdm cat, cét
pha, sét, sét pha, bun c6 nhiéu ngudn gdc:
song, bién hoic song - bién hdn hop, dam
lay luc dia, ddm lay ven bién, bién tai tao
do gid. Chiéu day 5 + 10 m.

- B¢ tir khong phan chia (Q): La boi
tich song, suon tich va tan tich, cd noi la
1d tich hodc tram tich hdén hop phan bd
trén cac suon ven ria dong bang. Chiéu
day 3 + 5 m va l6n hon.

-
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Hinh 1: Cdc thanh tao Dé tir vaing DBSH
(Trdn Nghi, 2004)

MN: mwc nwoc; TCN: T iing chwa nuwoc;
PHCN: Phirc hé chira nwoc; LTNY: Lop
thim nuéc yéu

2.2. Dic diém kién tgo

Trong ving nghién ciru ¢ thé phan
biét ba hé thong durt gdy chinh bao gom: hé
thong dut giy phuong TB - DN, hé thong
dut giy phuong DB - TN va hé thng dut
gdy phuong a kinh tuyén. Hé thong dut
gdy TB - DN la nhitng dut gay sau, 16n,
co tinh khong ché, phan chia PBSH thanh
céc ddi co ché do hoat dong kién tao khac
nhau. Con cac dut gdy phuong DB - TN
déng vai tro phan bac dong bang, tao nén
btirc tranh syt bac cua toan dong bang
DBSH theo huéng TB - DN. Vé mat kién
tao, trong pham vi BDBSH c¢6 thé phan
biét ba ving kién trac 16n: vung néng tan
kién tao, vung chuyén tiép va ving sut lun
(Vi Nhat Thang, 1996; Tran Van Thang,
2001; Doan binh Lam, 2003).
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Cira Diem Dién

tin Tra Ly
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Ving nang tao nui TKT

Viing chuyén tiép

e Ving syt Itn trung tam
dong bang

@ Mién nang tao nii Dong bic
@ Mién nang tao ndi Tay bac

© Dai chuyéntiép ria Dong bic a
O Dai chuyénti€p fia Tay nam b

Khoi nang
Khéi sut

Theo 1ai ligu: Dao Van Thinh 1996 ( 62) : TrinV an Thang. 2001 ( &3)

@ Khu vue sut lin dia phuong

a-Xac dinh
b-Du dodn
Huéng cam dit gay

but gay

Truot bang phai

Khu vuc nang dia phurong

Hinh 2: So do phin viing tan kién tao DPBSH

2.3. Qud trinh thanh tao tram tich
va twéng tram tich

Doan Dinh Lam (2003) da phan chia
tram tich Holocen thanh 22 tuéng trdm
tich hinh thanh trong ba giai doan phat
trién cia DPBSH. Trong d6, giai doan aluvi
gdm 6 tuéng tram tich; giai doan chau
tho gém 11 tuéng trAm tich va giai doan

estuary gdm 5 tudng tram tich. Cac tuéng
tram tich trén c6 thé phan ra thanh 3 nhom
tudng chinh: nhém tudng luc dia (tudng
aluvi, tudéng hd va tuéng dam lay), nhém
tuéng bién va nhém tudéng chuyén tiép
(chuyén tiép giita nhém tudng luc dia va
nhom tudng bién gdm céc tudng: vung,
viing vinh, cua song, tam gidc chau).
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Hinh 3: Bén dé tram tich Dé tiv viing DPBSH (Dodin Dinh Lim, 2005)

3. Phuong phap nghién ciru

3.1. Phwong phdp chong chip cdc
yéu té anh hwéng bing ky thuit GIS dé
xdy dung bin d6 mivc dp 6 nhiém As

H¢ thong tin dia ly (GIS) cho phép
xay dung cac phan tich khong gian, quan
ly, tich hop va chdng ghép cac 16p thong
tin. M6 hinh phan tich thir bAc AHP s& hd
trg cho GIS, tong hop céc thong tin, gan
céc trong s6 phit hop nhét cho cac yéu t6
da duoc lya chon. Sau khi da phan cép
va tinh trong sd cua cic yéu to thi viée
tich hop chuing s& cho ta chi sb danh gi4
murc do 6 nhiém As trong NDB. Mirc d6 6
nhiém As trong NDD dugc tinh toan theo
cong thuc cua AHP:

C, =W *YTI+W _ *YT2+W *YT3+
W, *YT4 (Saaty 1986, 2005)

Trong do:

C, lachi s6 dic trung cho ham luong
As trong NDD

W1, W2, W3, W4: 1a trong sé phu
thudc vao mirc dd quan trong cua cac yéu
t6 anh huong.

YTI, YT2, YT3, YT4: 1a cac yéu tb
anh hudng (tuéng tram tich, tudi tram
tich, hoat dong nang ha kién tao, d0 min
ctia nude 16 rong).

Tir két qua xac dinh chi s6 C, ndy, s&
thanh 1ap dugc ban do du bao phan viung
ham lugng As trong NDD va ban do nay
s& duoc kiém chung theo s6 liéu thuc té.
Néu két qua khong phu hop vdi sé lidu
thuc té thi can phai kiém tra lai s liéu dua
vao trong mo hinh GIS bao gdm s6 luong
cac yéu td, trong s6 cia timg yéu t5. Néu
két qua kiém chung khop véi s6 liéu thuc
té ching to cic yéu to dua ra ciing nhu
trong s6 theo mtrc d6 quan trong ciia cac
yéu t6 dua ra 13 pht hop. So d6 thuc hién
theo dugc trinh bay nhu sau:
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Di¥ liéu Twéng trim tich
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yéu t6

S6 liéu thuc té

Hinh 4: Cic buwéc xdy dung ban do phan viing ham lwong As trong NDD

3.2. Phwong phdp phdan tich thur bac
(AHP)

AHP la phuong phdp phan tich thu
bac dugc nghién clru va phat trién boi
gido su Thomas L. Saaty. Phuong phap
nay giup nguoi thyc hién dua ra quyét

dinh dé Iya chon mot phwong an pht hop
nhat trén co so xac dinh va phan tich cac
yéu t6 anh huong, tac dong dén mot van
dé can giai quyét. Saaty d3 dua ra bang
phan loai mirc d6 quan trong cua céc yéu
t6 v6i nhau (Hinh 5).

1/9 1/7 1/5 1/3 1 3 5 7 9
| | | | I | "
] ) I Ctu]an l I L ..
Rt rat Rat it it quan it wron Quan tQ”E"' Rat Vi ciing
it quan quan trong quan nh-Lrg :D“?"E hrg:g quan quan trong
tron ho'n tron n n trong
frong one ne nhau nhigu

Hinh 5: Thang diém so sanh mirc dp quan trong cua cdc yéu to

Su nhit quin trong so sanh cac
cip 1a rat can thiét. Ty s6 nhat quan
(Consistensive Ratio - CR) dugc dung dé
xac dinh mtrc d§ khong nhat quan cua cic
nhén dinh trong phuong phap AHP. Qua
trinh tinh toan chi s6 nhat quan dugc thuc
hién qua cac budce sau:

- Xac dinh vector tong trong sd bing
cach nhan ma tran so sénh cap ban dau voi
ma trin trong s6 cua cac yéu té anh huong.

- Xac dinh vector nhat quan bang cach
chia vector tong trong sb cho trong s cua
cac yéu t6 da duge x4c dinh trude do.

- Tinh gia tri riéng 16n nhat (& )
bang cach lay gia tri trung binh ctia vector
nhat quén;

Cr = om0
n—1
Trong do:
A, la gid tri trung binh cua vector

nhat quan;

n 12 s6 tiéu chi.

Ti s6 nhit quan CR dugc tinh theo
cong thtrc sau:

Trong do:

RI 14 chi s6 ngiu nhién va phu thudc
vao sb yéu té duoc so sanh véi nhau va
duoc xéac dinh bdi bang dudi:

Bing 1. Bing chi sé ngdu nhién RI (Saaty, 2008)

Chi s6 nhét quan (Consistency Index [ N 1 2 3 4 5 6
- CI) 1a chi s6 do luong mirc do chéch | RI | 0 0 [025]0,89[1,11]1,25
hudng nhat quan va duoc xdc dinh theo | N | 7 8 | 9 [ 10 ] 11 | 12
cong thirc: RI | 135] 1,4 [ 145]149]152] 1,54
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Néu gia tri CR nho hon 10% thi két
qua co thé chéip nhan duogc, nguogc lai néu
CR 16n hon hodc bang 10% thi phai xem
xét lai cac budc trudc do (Saaty 1986,
2000, 2005) [14, 15, 16]. Sau khi ¢ trong
sO cua timg yéu té anh hudng nhit dinh,
su dung cong cu GIS dé tién hanh danh
gia phan vung cho diém cho tung yeu tb
cu thé va tinh toan cho diém tong bang
cach chong ghép cac ban d6 thanh phan.

4. Két qua nghién ciru

4.1. Xdy dung cdc thang diém cho
cdc yéu to dia chdt anh hwong dén As
trong NDD

Trén co sO chi s6 du bdo ham luong
As trong NDDP duogc xac dinh ¢ trén, can
xdc dinh thang diém cho timg yéu to:
tudng trdm tich, tudi tram tich, kién tao
va d0 man cua NDD.

- Thang diém cho tuéng tram tich:
P61 v6i nhém tudng luc dia gdm céc
tuéng soéng, hd, dam liy 1a noi giau
oxy ¢6 mdi trudng oxy héa As bi hip
phu 1én bé mat cac tram tich, theo thoi
gian nhiing song, ho nay bi chén vii tao
thanh moi truong khu, As bi hép phu
duoc giai phong ra trong NDD. Péi véi
nhém tudng bién, As trong NDD ¢6 lién
hé véi qua trinh khr SO, lam As bi két
tha trong sit sunfua do do ham lugng As
trong NDD thip (Seren Jessen, 2008).
Dbi v6i nhém tuéng chuyén tiép goém
cic tudng song bién, dam lay bién c6
diéu kién thanh tao trung gian gitta hai
nhém tuéng do dé lwa chon thang diém
& mirc gitra hai nhém. Ban d6 thang diém
theo nhém tuéng tram tich duoc thé hién
¢ Bang 2 va Hinh 6.

Bing 2. Bing thiét Igp thang diém dwa theo twéng tram tich

Nhém twén Luc dia Chuyeén tiép Bién
8 Séng, ho, dam lay Song bién, dam 14y bién Bién
Pi¢m 5 3 1

Hinh 6: Phan viing diém theo 1 %;&

twéng tram tich (thanh lgp trén
co 50 5o do tram tich Dé tir DBSH
(Dodn Dinh Ldam 2003)

Fi

o 10 20
[ .

Chi gidi
Phiéin ving digm
theo twéng tram tich

40 Kilomelers,

T T T
[ consen 58N

- Thang diém cho tudi tram tich: Him
lugng As trong NDD viung PBSH c6 chiu
anh hudng cua tudi dia chat, ddi véi trim
tich ¢6 tudi cang gia thi ham luong As
cang thap va trim tich co tudi cang tré thi

ham lugng As cang cao (Dieke Postma,
2012). Trén co s& ban d6 Dé t ctia (Dodn
Dinh Lam, 2003) nhom tac gid phan thang
diém theo tudi tram tich thanh 3 thang
diém nhu Bang 3 va Hinh 7.
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Bing 3. Bing thiét lip thang diém theo tudi tram tich

Tudi Q.} (<3 nghin nim)

Q,"? (3 nghin — 10 nghin nam)

Q, (>10 nghin nam)

Piém 5

Hinh 7: Phin viing diém theo dic

diém tuoi Pia chit (thanh lap trén

co 56 so do tram tich Dé tir DPBSH
cua Dodn Dinh Lam, 2003)

Chi gidi
Phin ving didm

thea tudi Bja ehdl
I !
| "ff,‘- - I
Clh . 121.5 . 1‘]5 5IU Kilgrmeters - 5 :
Bing 4. Bing thiét lgp thang diém theo dnh huwéng kién tao
Kién tao Déi ha Déi chuyén tiép Déi Nang
Piém | 5 | 3 | 1

Hinh 8: Phin viing diém theo dic He

diém kién tao (Pao Vin Thinh,
1996 va Tran Vin Thang, 2001)

o 10 20

......

Chil gl
Phin vimg didm thes
e didm kién tpo

-
=
Is

41 Kilometers
kl

T T
ey ot

- Thang diém theo anh hudng kién
tao: nhom tac gia phan lam 3 thang diém
mg véi cac d6i nang, ha va chuyén tiép
(Bang 4). Trong d6 hoat dong nang kién
tao lam giau oxy trong moi truong NDD
lam As d& bj hip phu vio trong céc tram
tich, giam ham luong As trong NDD. Déi
voi hoat dong ha kién tao thi nguoc lai,

lam cho NDD bi chim sau hon, ting moi
truong hiém khi va lam ting qua trinh
giai phéng As trong tram tich. Nhom tac
gia phan ving thang diém ddi vdi ving
DBSH nhu Hinh 8.

- Thang diém theo d6 céc chét ran hoa
tan (TDS) cua nude: TDS cua nudc duge
chia 1am 3 thang diém Gng v6i ham luong
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TDS ciia NDD gbém nudc nhat (<1g/),
nudc lg (1 - 3g/l) va nudc man (>3 g/). boi
v6i nude ¢6 ham lugng TDS cang cao thi
cang co lién quan dén qua trinh bién tién,
bién thoai trong qua khir, ham luong As
¢o lién quan dén qua trinh khu SO, trong
NDD do dé dbi véi nude co cac chat ran
hoa tan cao thi ham lugng As cang thap va

nguoc lai. Trén co s¢ ban d6 phan Vung
man nhat dong bang Bac B¢ cua (N guyen
Thi Ha, 2006) va so lidu quan tric cia
mang quan trac qudc gia nam 2018, ket
qua do EC gleng nha dan cia dy 4n “Diéu
tra, danh gia kha néng tu bao vé cic TCN
vung duyen hai déng dong bang Béc Bo”
(Nguyen Van Giang, 2018).

Bing 5. Bing thiét lgp thang diém theo TDS ciia nuwéc trong TCN

Nuwéc trong tram tich Nudc nhat (<1g/])

Nudc lg (1-3g/1) Nudc mén (>3g/1)

Piém 5

Hinh 9: Phin viing diém theo TDS
ctia NDD TCN Holocen

Chi gial
Phin visng didm
theo TDS NDB

Value
[

I 3

Nguon: Trung tam Quy hoach va Piéu tra tai nguyén nuée quoc gia

4.2. Xdc dinh va tinh trong sé cdc yéu
10 anh hwéng dén nong dp As trong NDP

a. Xay dwng ma trgn muc do quan
trong giita cdc yéu to

bé xé4c dinh duge trong s6 W cho tung
yéu to anh hudng, can xay dyng ma tran
mirc d6 quan trong ddi véi cac yéu t6 anh
hudng. So sanh mirc d¢ quan trong gitra
cac cap yéu td duogc thuc hién dinh tinh
bing nhiéu cach nhu: xin y kién chuyén
gia, dua trén co s& cac nghién ctru trudc
day dé xac dinh anh hudng cua yéu té nao
quan trong hon, dua trén s6 liéu, tai liéu
thuc té dé kiém chimg lai két qua. O day,

nhdm tac gia dua trén co so cac két qua
nghién ctru trude day da trinh bay & muc
3.1 ¢6 thé thay cac yéu to anh huong dén
nong do As trong NDD bao gém 4 yéu t6
chinh: méi truong thanh tao - tudng tram
tich, tudi tram tich, 6 man cta nudc 15
rong va hoat dong kién tao. Két qua chay
mo hinh s6 nghién ciru anh huéng ciia qua
trinh dia chit dén ndng do As trong NDD
cho thdy 2 nhan t6 chinh anh huéng nhiéu
nhat dén nong d6 As trong NDD 1a moi
truong thanh tao - tudng trim tich va tudi
tram tich sau d6 méi dén cac yéu té khéac
nhu d6 man cua nude 13, hoat dong kién
tao cua NDD.
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Bing 6. Ma trin mivc d¢ quan trong doi véi cdc yéu to [A]

< Twéng tram | Tudi tram tich | P min ciia nuéce | Kién tao
TT Yeéu to , X X
tich (YT1) (YT2) 16 réng (YT3) | (YT4)
1 | Tudng trim tich (A) 1,0 1,0 2,0 6,0
2 | Tudi tram tich (B) 1,0 1,0 2,0 6,0
3 |P6 man ciia nudc 16 r5ng 0,5 0,5 1,0 4,0
4 |Kién tao (D) 0,2 0,2 0,3 1,0
Tong 2,7 2,7 53 17,0

b. Xdc dinh trong sé cho tirng yéu té

Trén co s& mirc quan trong s& tinh dugc trong s6. Bang két qua trong s6 dugc thé

hién ¢ bang sau:

Bing 7. Ma trdn bién déi & Trong so [B]

TT Yéu té Twéng trim | Tudi tram | Kién tao })@xmgn clia nwée Trong
tich (YT1) | tich (YT2) | (YT3) 1o rong (YT4) so W
1 | Tudng trim tich (A) 0,38 0,38 0,38 0,35 0,37
2 | Tuoi tram tich (B) 0,38 0,38 0,38 0,35 0,37
3 | Do min clia nude 16 rong 0,19 0,19 0,19 0,24 0,20
4 |Kién tao 0,06 0,06 0,05 0,06 0,06
Tong 1,00 1,00 1,00 1,00 1,00

c. Kiém tra tinh phit hop cia trong sé

Pé kiém tra tinh phi hop cua trong
s0 dugc xac dinh bang vector tong trong
sd va vector nhét quan.

- Vector trong s6 13 ma tran [C] dugc
tinh bang [C]= [A]*[B].

Badng 8. Vector trong §6' [,C] xdc dinh theo
cdc yéu to

Tudng tram tich (YT1) 1,489495798
Tudi tram tich (YT2) 1,489495798
D6 mian cua nude (YT3) 0,802608543
Kién tao (ning, ha) (YT4) 0,231566585

- Vector nhat quan [D] duoc tinh theo
cong thuc = [C]/[B].
Bing 9. Vector nhit qmin’[D]’ dwgc xdc
dinh theo cdc yéu to

Tuéng trdm tich (YT1) 4,015101
Tudi tram tich (YT2) 4,015101
D9 mén cta nude (YT3) 4,009182
Kién tao (ning, ha) (YT4) 4,002143
. 4.010382

- Chi s6 nhét quan CI = 0.003460707
- RIlachi s6 ngau nhién tng vdi 4
yeu to, tra bang RI = 0,89
- Ti s6 nhat quan CR = 0,0389 < 0,1

Nhu vay chi s6 du bdo muc do 6
nhiém As trong NDD s€ dugc viét nhu sau:
C,,=037*YT1+0,37*YT2 + 0,2*YT3

+0,06*YT4

Trong do:

YT1: yéu tb tuéng trim tich

YT2: yéu t6 tudi tram tich Dé tu.

YT3: yéu té 46 man ciia nudc 15 rong.

YT4: yéu t6 kién tao dia chat.

4.3. Thanh lap cdc ban do ddinh gid
anh huong cua cdc yéu to dia chat dén
ham lwong As trong NDD

Trén co sé ban dd cho diém cua timg
yeu t0 (tuong tram tich, tudi tram tich,
kién tao, TDS cua NDD), chi s6 du bao
muc do 6 nhiém As (C,) trong NDD
dugc tinh bang diém s6 cua yéu to anh
hudng nhan véi trong so, sau do chong
chap ban do trén GIS theo cong thuc da
xac dinh dugc o trén.

Két qua thanh 1ap duoc ban dd phan
ving muc do 6 nhiém As trong NDD va
ban do nay s€ dugc kiém trirmg theo s6 liéu
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thuc té 1dy mau nudc va phan tich ham
lugng As trong NDD cua céc du an giai
doan trudc (Winkel, 2011), (Flemming
Larsen, 2008) va cac cong trinh quan trac
thudc mang quan tric quoc gia nam 2018

(Hinh 10). Két qua cho thiy ban d6 phan
ving mirc d6 6 nhiém As trong NDD duoc
xéc dinh theo cac yéu t6 anh huong 1a cac

qua trinh dia chat kha phu hop.

Hinh 10: Bén dé so sanh mirc d 6
nhiém As theo mé hinh chong chap
cdc yéu to anh hwéong va két qua
diéu tra ham lwong As trong NDD

5. Théo lugn

Ban d6 mtc do 6 nhiém As NDD
ving DBSH trén co so 4 yéu té dja chat
chinh g6m tudng tram tich, tudi trAm tich,
kién tao va d6 man ctia NDD cho théy
vung c6 nguy co o nhiém As cao trqng
NDPD phéan bé chu yéu ¢ khu vuc tram
tich tré phén bd doc hai bén song Hong va
song Pudng phan bd cha yéu & cac tinh
nhu Ha N§i, Ha Nam, Hung Yén. Vung it
cO nguy co va nguy co 0 nhiém thap phan
b6 chi yéu & cac ving ¢6 tudi tram tich
gia phan bo ¢ phia Bac song Hong, song
Pubdng va cac vung tram tich c6 nguon
gbc tram tich bién noi NDD c6 d6 tong
khoang hoa cao nhu phia Nam tinh Nam
Dinh, phia Dong cdc tinh Thai Binh va
Hai Phong. Vé han ché cua phuong phap
két qua phan chia thang diém tudi dia chat
dwa theo ban d6 trim tich Dé tir theo Doén
binh Lam (2005) méi phan chia tudi dia
chat thanh 3 khoang: tram tich Q] (<3
nghin nam) tram tich Q,'* (3 - 10 nghm
nam) va Q, (trén 10 nghm nam) nén con
han ché trong viéc phan vung du bao mirc
d6 6 nhiém As trong NDD. Pé két qua

nghien ctu duge chinh xac hon cén co
két qua nghlen ctru chi tiét hon vé tudi dia
chat trong giai doan Q,’ (< 3 nghin ndm)
dac biét 1a ddi voi tram t1ch ¢0O tudi dudi 1
nghin nam & doc cac song hién tai.

6. Két luan

Két qua nghién ctru tich hop mé hinh
phén tich thur bac (AHP) vao GIS dé xay
dung ban db nguy co 6 nhlem As la mot
trong cac phuong phap tiép can hién dai va
hi¢u qua Qua trinh tinh toan xay dung bd
chi s6 dé thanh 1ap céc ban dd cac yéu t6
anh huong, phan vang murc do 6 nhiém As
dugc thuc hién theo mdt hé thong danh gia
logic va khoa hoc dya trén cong nghé GIS.
Viéc cho dlem tinh trong s6 cho ting yéu
t6 dia chat bang phu’ong phép AHP da loai
bd dugc phan nao tinh chu quan va tinh
khong nhat quan khi danh gia anh hudng
ctia cac yéu to. St dung phuong phap AHP
da danh gié dugc murc do anh hudng cua 4
yéu t: moi truong thanh tao - tudng tram
tich, tudi tram tich B¢ tr, 30 man nudce 16
rong va yéu t6 kién tao dia chat véi cac
trong so tuong ung: 0,37; 0,37; 0,2; 0,06.
Ban db muc d6 6 nhiém As ciing dlIO’C chia
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thanh 4 cip nguy co: it ¢6 nguy co (1 <
C, <33, nguy co thip (3, 8§<C, . <42),
nguy co trung binh (4,2<C, <4 6) nguy co
cao (4,6<C, <5). Két qua nghlen ctru trén
cling cho thay rang cac qua trinh dia chat
(moi tru:ong thanh tao tram tich, hoat dong
kién tao, moi truong nudGe (nhat, lg, man)
va tudi dia chat c6 anh huong 16n dén ham
lugng As trong NDD giai doan hién tai.
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