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SUSTAINABLE DEVELOPMENT

Ap dung md hinh théng ké va phuong phéap phan tich yéu té chinh dé
danh gia va du béo bién dong moi trudng trong tram tich cum cang
Nam Cau Trang - Quang Ninh

Nguyén Phuong®*, Nguyén Phuong Dong?

Nguyén Thi Hoa!, Vii Thi Lan Anh%, Nguy&n Thi Hang?
! Truong DH Mo - Dia chat; 2 Cong ty ¢6 phan Tu vén trién khai cong ngh¢ Mo - Dia chat

TOM TAT

Bai béo gisi thiéu két qua ap dung mo hinh thong ké, két hgp phuong phap phan tich yéu té chinh dé danh
gia hién trang va dy bao bién dong moéi truong trong tram tich & cum cang Nam Cau Trang (NCT), tinh
Quang Ninh. Két qua nghién ctru rat ra mot s6 két luan sau:

Ham luong trung binh cua céc nguyén té As, Cd nho hon chi tiéu cho phép, nguoc lai Hg, Pb va dau m&
khoang déu vuot chi tiéu cho phép. Ham lugng cac nguyén tb va dau ma khoang phan bé thuoc loai dong
déu dén khong dong déu va phan bé theo ham phan bd chuan. Cac nguyén tb kim loai nang va dau mo
khoang trong tram tich cum cang NCT lay trong 2 mua 1a tuong ty nhau va cé quan hé chat ché vai nhau
(R >0,7). Dac diém phan b6 va méi quan h¢ gitra cac nguyén t kim loai nang va dau md khoang trong
mdi truong trdm tich 1a khdng cé su bién dong theo mua; nghia 1a khong phu thugc vao yéu t6 khi tugng
thily van khu vuc nghién ciru, ma phu thugc mirc d6 phét thai ciia ngudn gay 6 nhidm va vi tri ludng van
tai (?)

Két qua ghép nhém céc vi tri 1dy mau theo phuong phép phan tich yéu té chinh phtt hop véi thuc té, cu thé:
Nhém 1: gdbm 06 mau (gdm 2 phu nhém: 1a, 1b) phan bd & trung tim cum cang va hai bén ludng vén tai
duong thay. Dic trung cliia nhom nay 1a ham luong cac nguyén t As, Hg, Pb, Cd va dau m& khoang cao
gap 1,6 (Pb) dén 3,8 lan (dau ma khoang) so véi ham lugng trung binh ciia cac mau thugc nhém 2 va ham
lwong trung binh cua Hg, Pb, dau m& khoang déu vuot so véi Quy chuan cho phép tir 1,8 (Pb) dén 678,3
lan (diu m& khoang).

Nhom 2: gdm 08 mau, tap trung & ven bd khu d6 thi va xa ludng van tai. Ham lugng trung binh cua As,
Hg, Pb, Cd va dau m& khoang déu thip hon nhém 1, nhung ham lugng trung binh cua Hg, Pb va dau ma
khoang d&u vuot so véi Quy chuan cho phép tir 1,13 (Pb) dén 179,5 1an (dau m& khoéng).

Tir khéa: Yéu t6 chinh; méi trudng cum cang; Quang Ninh

1. Pat van dé

Phuong phép toan xu ly tai liéu dugc xem nhu 13 chuyén nganh khoa hoc co ban nham giai quyét cac
nhiém vu trong linh vuc méi trudng noéi chung, dia moi truong noi rleng Bai vi, biang phuong phap truyen
thong, khong cho phép danh gia dwoc dic diém phan b, mirc d6 bién doi trong khong gian, ciing nhur mbi
guan hé tuong quan gitta cac chi tiéu moi truong tai khu vuc nghién ctu; song, phuong phap toan néi
chung, phuong phép toan théng ké noi riéng hoan toan cho phép giai quyét duoc cac noi dung do. Ngay
nay, nhiéu nha nghién ctru, xem mé hinh toan thong ké, két hop phuong phép phan tich yéu té chinh nhu
1a mot cong cu tién quyét va khdng thé thiéu trong xur ly tai Ileu dia moi trrong. Sy phol horp gitra 2 phuong
phap nay khdng chi cho phép g|a1 thich dac diém phan b6, mbi quan hé gitra céc yéu t6 gay 6 nhiém moi
truong, ma con xac dinh dugc cac yéu t chinh (thanh phan chinh) gay 6 nhiém méi truong tai cac khu vuc
nghién ciru; dong thoi c6 kha nang danh gia va du bao su bién dong cua cac thanh phan (chi tiéu) moi
truong trong dat, nudc, khong khi lién quan dén qua trinh tu nhién va hoat dong nhan sinh. Phuong phap
toan thong ké, két hop phan tich yéu t chinh khong chi cho phép mé ta dic diém phan bé cua cac théng sé
mdi truedng bao dam tinh hiéu qua, sat thuc va khdng chéch, ma con xac dinh duoc vai trd cua tirng yéu té
(thdng s6 hay chi tiéu méi truong), ciing nhu méi quan hé nhan qua trong qué trinh phat sinh, phét trién va hinh
thanh cac yéu té gay 6 nhidm méi truong ty nhién. Bai bao giGi thisu mot sb két qua nghién ciu méi vé& danh
gia hién trang va du béo bién dong méi trudng trong tram tich cum cang NCT, Quang Ninh trén co s& &p
dung phdi hop mé hinh théng ké va phuong phap phan tich yéu té chinh; tir d6 dé xuat giai phap phong

*Tac gia lién h¢
Email: phuongmdc@yahoo.com
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ngtra, giam thiéu cac tac dong tiéu cuc do hoat dong cua con nguoi dén moi trudng va bién phap nang cao
hiéu qua cong tac quan Iy méi trudng trong hoat ddong & cum cang NCT, tinh Quang Ninh.

2. Khai quat vé hién trang méi trwong khu vuc nghién ciu
2.1. Hign trgng moi trwong tw nhién khu verc cum cdang NCT, Qudng Ninh

Cum cang Nam Cau Trang thudc phuong Hong Ha, ¢6 dia hinh cha yéu 1a doi ni, gom cac day nui da
v6i nhu Nui Ham va cac doi dat nam pia Bac phuong. Dia hinh cao vé phia bac va thap dan vé phia nam.
Khu vuc nghién ctu c6 nhiéu tai nguyén thién nhién rat c6 gia tri; trong d6 ¢6 di san thé gisi Vinh Ha Long,
vuon Québc gia Bai T Long, nhiéu cira song va viing vinh nuéc sau. Phan b6 dan sé va toc do phat trién
cong nghiép, do thi gay suc ép tryc tiép dén moi trudng nudce bién.

Hoat dong phat trién cua cac nganh cdng nghiép I6n trén khu vuc nhu khai thac khoang san, dién, Xi
ming, dong tau di lam ting déng ké thai lugng 6 nhidm vao méi truong bién. Hoat dong lan bién dé mo
rong quy dat, quy hoach cac khu cong nghiép, cang bién, nha may, khu db thi, giao théng, nudi trong thiy
san, nhat 1a 16ng bé da thai ra mot luong 16n thie an du thira va tau hoat dong khai thac, danh bit, dich vy
thiy san, hoat dong du lich trén dia ban tinh Ia nguyén nhan gay suy giam chat lugng nuéc bién ven bor va
ngudn gay & nhidm tram tich cum cang NCT. Ngoai ra, chit gay 6 nhlem Vinh Ha Long - Bai T Long con
do s rira tr0| cac ngudn 6 nhiém trén dét lién qua hé thong sdng, sudi, lach, tridu dwa ra Vinh va dé truc
tiép tir ngudn nudce thai sinh hoat cua dan cu ven bién, khach du lich, nudi tréng thay san. .

2.2. Cac nguén phat thai chinh gay 6 nhiém kim logi ngng trong tram tich cum cang NCT

Tai khu vuc nghlen ctru, ngudn phat sinh nguyén té kim loai ning (Cd, As, Hg, Pb,...) chu yéu 1a nudc
thai rira troi qua bé mat bén béi chira than chdy tran xudng bién cac ngudn khac bao gom chét thai truc tlep
tir cac tau ra vao bén xa thai xudng bién...va thudng theo hai con duong chinh 1a do rira trdi cac nguon 6
nhiém trén dat lién qua hé théng sdng, sudi, lach, tridu dua ra Vinh va dé tryc tiép tir ngudn nudc thai sinh
hoat ciia dan cu ven bién, khach du lich, nudi trong thay san, cang xuat than ven bién...[Nguyén Thanh
Hung, 2012].

Céc kim loai ning c6 trong céc loai chat thai ndi trén s& lan truyén trong moi trudng nudc, sau d6 s& ling
dong tich tu lai theo thoi gian va ngam Xuong day tram tich.

- C4c ngudn phét thai chinh gay 6 nhidm dau trong tram tich

Tinh trang gay 6 nhidm dau khu vuc cum cang NCT c6 xu huéng ngay cang gia tang va phtc tap hon
do cac ngudn phat thai khong duoc kiém soat, mot phan dau tan trong nudc va phan con lai bam vao céc
tap chat lo lung va ling xudng day gay ra 6 nhidm tram tich tai khu vic cum cang NCT.

2.3. Phuwong phap nghién criru
2.3.1. Phuwong phdp ngodi troi

Trén co sé thu thap tai liéu hién trang méi truong ty nhién tai mot s diém thudc khu vge cum cang NCT
Quang Ninh va vung lan can tr cac cong trinh trude (luu trir & S Tai nguyén va Moi truong Quang Ninh),
dé danh gia hién trang méi truong tu nhién tai khu vuc nghién cau.

2.3.2. Cdng tac nghién citu trong phong
a. Thu thap, téng hep tai liéu

Thu thap, téng hop tai liéu tir cac cong trinh trude [Nguyén Thanh Hung, 2012; S Tai nguyén va Moi

truong Quang Ninh, 2011; S¢ Tai nguyén va Mai truong Quang Ninh, 2012; Vién tai nguyén moi truong

bién, 2009]; trén co so do, lua chon ngudn tai liéu bao dam do tin cay dé xu ly trén pham mém EXCEL.

Vi tri ldy mau trong tram tich cum cang Quang Ninh duoc thé hién trén hinh 1.
b. Phwong phdp xir Iy sé li¢u

- Phurong phdp théng ké hai chiéu

Ham luong kim loai nang va diu m& khoang trong trim tich c6 thé s& bién dbi rat 16n theo vi tri gan
v6i ham lwong ty nhién dén ham lwong cao gap hang ngan lan & nhitng noi gin véi cac ngudn cong nghiép
hay khai thac moé lién quan dén kim loai. Mt khac, dia hinh c6 thé déng vai trd quan trong trong su phan
bé ctia ham lugng céc kim loai nang trong tram tich ting mat cua khu vuc cum cang NCT. Ham lugng céc
kim loai nang thuong ¢ xu thé giam dan tir b ra khoi, tir trong ludng ra ngoai ludng tuyén van chuyén.
Ham luong dau m& khoang cling tvong ty nhu vay. Vi vy, can phai nghién ctru lam sang to moi quan he
gitra cac yeu t6 nay. Dé giai quyet nhiém vu nay, nguoi ta thuong su dung phuorng phap phan tich théng ké
dva vao cac két qua quan tric dé xdc dinh sy phy thudc twong quan gitra céc thdng sb véi nhau.

He¢ sb tuong quan phan anh mdi quan hé giira hai chi tidu (thong s0) x, y ky hiéu 1a Ryy va duoc Xac
dinh theo cbng thirc:

188



Zl 1XiYi~ NZl 1x121 1Yi

x
g \/[Zl 1 L N l) ][Zl 1y1 N i:lyi)z]

Trong d6: x;. yilan lugt 14 gia tri cua thong sO x va y tai mau (diém quan tric) th i; n 1a s6 mau (diém)
nghién ctru. Dé dy bao c6 d6 déng tin cdy cao, hé s6 trong quan can phai 16n (Ryy > 0,7)

- Phurong phdp phan tich yéu té chinh

Noi dung phuong phéap tom tat nhu sau: Gia sir mdi mot d6i tugng nghién ciru (dat, nudc, khong khi),
ngudi ta chi can xem xét 2 thanh phan chii yéu Y va Z dic trung vé mirc do 6 nhiém nao do6 trong sé m chi
tiéu 1a du, tirc 1a ma tran tai liéu gdc (Taxm) chi cAn hai cot va n dong twong tng véi n ddi twong can nghién
ctru. Khi @6, néu biéu dién ddi tuong trén truong tuong quan co truc X va Y, ta ¢6 thé hinh dung dugc mic
d6 ddng nhat ctia dbi twong nghién ctiru. Dé danh gid mirc d6 dong nhét cua tap miu va tim kiém cac chi
tiéu quan trong nhét trong s6 m chi tiéu phén tich, nguoi ta thudng st dung phép phan tich yéu té chinh
[Nguyén Phirong, Nguyen Quéc Phi, 2018, https://slideshare.vn/].

Gia sir ma tran goc T ¢6 m ¢ot, tirc 1a ¢6 m biéu tugng x1, X2,..., Xm va cac biéu tuong nay déu da dugc
qui tAm v6i ma tran dong bién [Si]mxm, tir d6 ta tim dugc bién tugng mai Y 1a t6 hop tuyén tinh ciia m bién
ban dau X1, Xz,..., Xn dudi dang phuong trinh: Y = X%, b;x; (2);

Ye€u cau dat ra la phai xac dinh cac hé 5O bi sao cho bién Y chira dyng nhiéu thong tin ban dau nhat. Nhu
vay, yeu cau phai chon cac hé s6 bj sao cho bién Y ¢6 phwong sai 16n nhat. Ngoai ra, dé bién Y tim duoc 1a
duy nhat, can phai thoa man thém diéu kién sau: Y7, b? = 1 3);

Néu ki hiéu p 1a vecto c¢6 cac thanh phan (bs, by,..., bm), thi vecto can tim dugc goi 1a vecto riéng tmg
v6i gia tri p 10n nhét ctia ma tran dong bién [Sij]mcm, tic 1a: (S-A)p=0  (4);

Tuong tu nhu vay, ta xét thém mot bién Z méi 1a t6 hop tuyén tinh cia cac bién ban dau dudi dang
phuong trinh: Z = 1%, ¢;x; 5);

Phu’o’ng trinh 5 phéi thod méan céc diéu kién: Chtra dung nhiéu chi tiéu vé cac dir liéu ban dau va thoa
mén diéu kién 1a bién duy nhat: Y™, c? =1 (6);
Thanh phéan bién Z phai thoa méan dleu kién truc giao voi thanh phan Y.

Khi d6 néu goi y 1a cac vecto riéng cta cac thanh phan (cy, Cz,..., Cm), thi vecto v ciing dwoc goi 1a vecto
riéng, (mg véi gia tri riéng thir hai 2 ctia ma tran dong bién [Sij]mcm, tirc 1: (S-Al)y=0  (7);

Mot cach tong quat, néu bién ngau nhién X c¢6 m chiéu, c6 ky vong bang 0, ma tran dong bién [Sij]m«m
thi bao gio ciing ton tai mot phép bién doi truc giao: U =p’X (®);

Sao cho ma trdn phuong sai ciia U ¢6 dang dudng chéo véi cac phan tir Aj la nghiém cua phuong trinh 4.

Céc thanh phan Ux= peX truc giao nhau va duoc goi 1a yéu té chinh. Ngoai ra, bién ngau nhién U nhén
dugc qua phép bién ddi truc giao s& bao toan phuong sai, tic 1a: 6% + 6% = 6%+ 6% = const 9);

Bao dam dinh thirc ctia ma tran dong bién tuong tmg bién U ciing bang |S|.

1)

3. Két qua va thao luan
3.1. Pic diém phan bé thong ké va méi quan hé fwong quan giia nguyén té kim logi va dau mé khoang
trong tram tich tgi khu vec NCT
a. Bdc trung phdn bé thong ké cac nguyén té kim logi nang trong tram tich
Két qua xur 1y cac dic trung thong ké ham lugng cac nguyén t6 kim loai niang va dau ma khoang trong
tram tich cum cang NCT, Quang Ninh (14 diém lay mau vao mua mua va mua khd) tong hop o bang 1.
Bang 1. Cac thdng sé ddc trung thong ké ham lwong cac nguyén té kim logi ngng
va dau mé khoang trong tram tich cum cang NCT, Qudng Ninh (dot 1: mia mua)
Don vi: mglkg

Nguyén Ham luong (mg/kg) Phuong sai Hé s6 bién Ham phén b QCVN
t6 min max | Trung binh (69 thién (V%) thdng ké 43:2012/BTNMT
As 16,7 39,6 25,78 89,38 36,65 phan bd chuan 41,60
Hg 1,3 2,7 1,88 0,24 26,11 phan b chuan 0,70
Pb 1134 | 2891 169,85 3612,9 35,39 phan b chuan 112,00
Cd 0,06 0,25 0,14 0,0058 54,58 phan bé chuan 4,20
Dau m& 65 461 205,93 17141,7 63,58 phan bd chuan 0,5

(Ghi cht: * QCVN 10-MT:2015/BTNMT- quy chuan ky thudt quac gia vé chat hiegng nuweéce bién, (mg/l))
Tir bang 1 cho thay ham lwong trung binh cua Hg, Pb va dau m& khoang trong tram tich cum cang NCT
vao mia mua déu vuot chi tiéu cho phép. Nguyén t& As & mét s vi tri da co biéu hién 6 nhiém. Ham lugng
nguyén t6 Cd va dau m& khoang phan bé khong ddng déu, cac nguyén t con lai phan b dong déu va c6
thé quy nap vé ham phan bé chuan.
Két qua nghién ctru ciing chi rd cac kim loai nang va dau m& khoang phan bé trong tram tich cum cang
NCT, Quang Ninh c6 sy khac nhau khdng nhiéu giira 2 muia (muia mua va mua kho).
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b. Méi quan hé twong quan cdc nguyén té kim logi trong méi trwong tram tich ddy

Trén co so s6 liéu thu thép tir cac cong trinh nghién ciru truée ¢ khu vuc nghién cau st dung cong thic
(1) véi su trg gilip cua phan mém Excel, tinh duoc hé so twong quan cap gitra cac nguyén to kim loai, dau
m& khoang véi nhau va gitra chiing vaéi vi tri lay mau. Két qua tong hop trong bang 2 (dot 1: mia mua) va
bang 3 (dot 2: mua kho).

Bang 2. Hé s6 twong quan giira cac nguyén té (dot 1) | Bdng 3. Hé sé tirong quan giira cac nguyén té (dot 2)
As | Hg Pb | Cd [ Damd | x |y As Hg | Pb | Cd | Dumd | x |y
As 1 As 1
Hg [096| 1 Hg 0,92 1
Pb [073]| 072 | 1 Pb 089 083 1
cd [095] 093 |08 1 Cd 094 (092 [088| 1
Damd | 0,95 [ 0,90 [ 061 | 0,88 1 Dumy | 088 | 0,87 | 0,70 [ 0,91 1
X 0,22 | 0,22 | 0,18 | 0,23 0,16 1 X 0,19 0,15 | 0,40 | 0,17 0,13 1
y 0,09 | 0,12 005 | 0,05 0,10 00 |1 y 0,13 0,20 | 007 | 0,08 | -0,02 | 08 |1

Tur bang 2, 3 rdt ra mot s6 nhan xét sau:

- Méi quan hé tuong quan giira c4c nguyén té kim loai nang va dau ma khoang trong tram tich cum cang
NCT lay trong miia mua va mua kho 1a trong tw nhau; giita chiing c6 quan hé chat ch& véi nhau va hau nhu
khong c6 quan hé véi vi tri ldy mau; ngoai trir nguyén té Pb vao mua khé (dot 2) ¢6 quan hé thuan tuong
dbi chat ché véi vi tri 1y mau (R = 0,4).

- Su phan b6, mdi quan hé giita cac nguyén té kim loai nang va dau m& khoéng trong tram tich khdng
c6 su bién dong theo mua; n6i cach khac 1a khong phu thudc vao yéu té khi tugng thily van khu v nghién
ctru, ma ¢6 1& chi phu thugc mirc do phét thai ciia ngudn gay 6 nhidm va vi tri ludng van tai (?).

3.2. Phan tich yéu té (thanh phdn) chinh trong tram tich day khu vuc cum cing NCT, Quang Ninh

Trong noi dung nay, tac gia chi dé cap két qua nghién cau cua tap mau lay trong mua mua (dot 1). Tir
bang ma tran hé sé twong quan cap giita cac nguyén té (bang 2), xac dinh gia tri riéng va vecto riéng cua
ma tran hé s tuong quan. Do khubn kho bai bao, nén tac gia trich dan ra mot s6 két qua tinh toan trung
gian va két qua cudi cung theo trinh tu sau:

- Budc 1: Tinh gia tri riéng thir 1 ciia ma tran trong quan. DAu tién tir ma tran tuong quan, tim tbng cac
hé s6 tuong quan theo tirng hang, c4c tng nay tao nén vecto Wi (bang 4).

- Budc 2: Tim gié tri vecto W1lmax (Wimax = 4,423). Lan luot chia Wi cho Wimax va tim  dugc vecto
ban dau V1 (0,990; 0,973,...), dugc ghi thanh hang dau tién dudi ma tran tuong quan (bang 4).

- Buéc 3: Tim tong md&i bang cach nhén 1an lugt cac gia tri cia vecto Vi voi cac ‘hang tir tuong tng
trong ma tran va tong tit ca cac tich ndy theo hang s& nhan dwoc vevto W2 (ndi suy 1an 1) va ghi cot tiép
theo bén phai ma tran tvong quan (W2= 4,386; 4,315...) (bang 4).

Bang 4. Bang tinh gia tri riéng ciia ma tran
Ma tran h¢ s0 tuwong quan (Rxy Cac tong vecto (Wi)

1 0,964 | 0,733 0,950 | 0,945 4,593 4,386 | 4,392 4,409 | 4,394
0,964 1 0,722 0,929 | 0,902 4,518 4,315 | 4,392 4,338 | 4,322
0,733 0,722 1 0,885 | 0,613 3,953 3,738 3,739 3,751 3,740
0,950 0,929 0,885 1 0,876 4,641 4,418 4,422 4,438 4,423
0,945 0,902 0,613 0,876 1 4,336 4,146 4,153 4,168 4,154
0,990 0,973 | 0,852 1 0,934

0,993 | 0,977 | 0,846 1 0,939
0,993 | 0,977 | 0,846 1 0,939
0,993 | 0,977 | 0,845 1 0,939
0,993 | 0,977 | 0,845 1 0,939

Tim gia tri tong 16n nhét cua Wai (Wamax = 4,418), lay cac gia tri Wi chia cho Womax va nhén duoc
vecto V2 (0,993; 0,977...), ghi tiép ¢ hang thir 2 dudi ma trén twong quan (bang 4). Tlep tuc quy trinh tinh
toan nhu vay cho dén khi nao dat dugc trang thai vecto miu W; va vecto khoi diém Vi 6n dinh khong co sy
thay ddi dang ké. Nhitng gi4 tri cudi ciing cua cac vecto W va V duoc ghi trong cot va hang cudi cing cua
ma trén twong quan (bang 4). Tong 16n nhét ctia vecto W nay chinh 14 gia tri riéng thir nhat A, = 4,423,

- Budc 4: Nhan vecto W hodc V voi mot gia quyén nao dé dé cho téng binh phuong cac thanh vién
clia vecto bang chinh gia tri riéng A1. D& dang ta xac dinh dugc theo phuong trinh sau:

ay = /W =0987; a,= /sz =0,223 (10)

Nhan tit ca cac gié tri ciia vecto V v6i gia sb av, ta nhan dugc vevto riéng thir nhit cua gi tri yéu td
01 va ghi & hang 1 va cot 1 ctia bang 5.
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- Bu6c 5: Dua vao cac gia tri cia vecto 6y, tinh ma trén cac hé s6 ctia yéu t6 thir nhat bang cach nhan
chéo cdc gia tri hang véi cOt twong Umg, két qua tong hop & bang 5.

- Budc 6: Tién hanh trir cdc hang tir twong tmg ctia ma tran tuong quan (bang 2 hodc 3) v6i ma tran cac
hé s6 yéu td thir nhat (bang 5), nhan duoc ma tran tan du lan 1. Két qua tong hop & bang 6.

B%rjggi Mgiggg cag’gée’;o tgftgg?at 0.927 Bang 6. Ma trdn tan dir lan 1 cia cac hé so tiwong quan
0,981 | 0,962 | 0,946 | 0,818 | 0,968 | 0,909 | 0,038 0,018 -0,085 -0,018 0,036
0,965 | 0,946 | 0,931 | 0,805 | 0,953 | 0,895 | 0,018 0,069 -0,083 -0,023 0,008
0,835 ] 0,818 | 0,805 | 0,696 | 0,824 | 0,774 | -0,085 | -0,083 0,304 0,061 -0,161
0,987 | 0,968 | 0,953 | 0,824 | 0,975 | 0,915 | -0,018 | -0,023 0,061 0,025 -0,039
0,927 | 0,909 | 0,895 | 0,774 | 0,915 | 0,860 | 0,036 0,008 -0,161 -0,039 0,140

T ma tran tan du (bang 6), ti€p tuc thuc hién cac budc 1ap lai qua trinh tinh toan nhu da tién hanh dé
thanh 1ap bang twong ty bang 4. Qua trinh tim kiém céc gia tri riéng A va vecto 8 duogc thyc hién 5 lan
(trong g 5 thanh phan nghién ctru). Két qua tinh todn céc gia trong yéu td 6; tong hop & bang 7.

Bang 7. CAc gia trong yéu to 6

Cac tinh Yéu tb 0i
chét 1 2 3 4 5
As 0,981 | -0,151 | -0,028 | -0,105 0,062
Hg 0,965 | -0,138 | -0,210 | 0,079 -0,004
Pb 0,835 | 0546 | 0,048 | 0,037 0,035
Cd 0,987 | 0,120 | 0,012 | -0,058 | -0,086
Daumd | 0,927 | -0,316 | 0,192 | 0,058 0,001
A 4423 | 0,455 | 0,084 | 0,025 0,012
£,% 88,47 | 9,001 | 1,682 | 0,508 0,250

T bang 7 chi rd 2 chi tiéu (As va Hg)
chiém 97,56% tong lwong thong tin chung;
trong do riéng nguyén t6 As dd chiém dén
88,47% va tit ca cac hé sd vecto déu duong.
Céc chi tiéu con lai (Pb, Cd, diu m& khoang)
chiém ty trong thong tin khong dang ké. Piéu
d6 chi ra rang, c6 thé c6 mot nguyén nhan nao
d6 tac dong 1am cho As va cic nguyén t6 (Hg,
Pb, Cd), dau m& khoang tich tu dong thoi
trong tram tich khu vuc cum cang NCT.

- Buéc 6:). Dwa vao bang tai liéu géc, cai tao cac yéu té chinh (As va Hg) vé dang qui tim theo cong thirc

sau: t =

(x—x)
g

(12); cac ky hiéu da chi dan ¢ cac cong thirc trén. Két qua tinh toén tong hop & bang 8.

Khi d6, Z méi 12 t6 hop tuyén tinh cua cac bién ban dau dudi dang phuong trinh (5) va dugc xac dinh

theo cong thuc gan dung sau: Z = %l Yk 1 Omtm  (12)
Dua vao tai liéu gbc (két qua phan tich), tién hanh tinh cac gia tri Z va két qua tong hop & bang 9.

Bdng 8. Két qud tinh thanh phan dinh muec (t) Bang 9. Keét qua tinh gid tri Z cho cdc
ciia cdc yéu to thanh phan chinh
NO As Hg Pb Cd Dau md As Hg Pb Cd Dau m&
t1 t2 t3 ta ts t1 t2 t3 14 ts
1 0,909 0,393 2,027 1,433 0,498 2,301 1,382 0,352 | -0,266 0,036
2 0,640 1,128 2,120 1,298 0,527 2,499 1,329 -0,123 | 0,356 -0,009
3 -0,872 | -1,075 | -0,762 | -0,721 -0,690 -1,845 -0,008 0,248 | -0,127 -0,137
4 | -0,914 | -0,708 | -0,790 | -0,856 -0,617 -1,738 -0,155 0,025 0,151 -0,079
5 1,427 1,311 0,533 0,894 0,936 2,311 -0,434 -0,339 | -0,148 0,233
6 1,230 1,495 0,409 1,164 0,805 2,323 -0,418 -0,549 | -0,102 -0,129
7 -0,872 | -0,892 | -0,706 | -0,991 -0,741 -1,887 -0,024 0,079 0,056 0,080
8 -0,810 | -1,075 | -0,681 | -0,856 -0,719 -1,860 0,033 0,230 | -0,111 0,026
9 -0,769 | -0,525 | -0,639 | -0,721 -0,814 -1,550 0,014 -0,222 | 0,061 -0,062
10 | -0,644 | -0,708 | -0,566 | -0,856 -0,836 -1,620 0,069 -0,109 | -0,054 0,141
11 | 1,220 1,128 0,141 1,029 1,752 2,397 -1,027 0,296 0,055 -0,098
12 | 1,137 0,944 0,288 0,760 1,716 2,191 -0,882 0,425 0,138 0,116
13| -0,872 | -0,892 | -0,722 | -0,721 -0,887 -1,832 0,079 -0,009 | -0,099 -0,132
14 | -0,810 | -0,525 | -0,651 | -0,856 -0,931 -1,689 -0,549 -0,559 | -1,658 1,493
by 4,423 | 0455 | 0,084 | 0,025 | 0,012

Dua vao bang 9, xac dinh su phan bd cua cac diém 1€iy mau tram tich theo hé toa d6 mdi, tirc theo 2 chi

tiéu chinh da xac dinh & trén 1a As va Hg (hinh 2).

Bang 10. Két qud ham heong trung binh ciia cdc nguyén t6 va dau mé khodng

theo két qua ghép nhom ( Pon vi: mg/kg)

Nhém S6 miu As Hg Pb Cd Diu m&
1 6 36,18 2,47 206,37 | 0,22 339.17
2 8 17,70 1,45 126,69 | 0,07 89.75

QCVN 43:2012/BTNMT 41,6 0,7 112 42 05

(Ghi cha: * QCVN 10-MT:2015/BTNMT- quy chudn ky thudt quéc gia vé chat heong nuwéc bién,(mg/l))
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Tir bang 10 rdt ra mot s6 nhan xét sau:

- Ham lwong cua cac nguyén td As, Hg, Pb, Cd va diu m& khoang thudc nhom 01 cao gap 1,6 lan (Pb)
dén 3,8 1an (dau m& khoang) so véi ham lugng trung binh cia cac mau thuéc nhom 02 va ham lwong trung
binh ciia cac nguyén té Hg, Pb, dau m& khoang déu vuot so v6i Quy chuéan cho phép tir 1,8 (Pb) dén 678,3
lan (diu m& khoang).

- Ham lugng trung binh ciia As, Hg, Pb, Cd va dau m& khoang ciia nhom 2 déu thap hon nhom 1, nhung
ham luong trung binh cua Hg, Pb va ddu md& khoang déu vugt so voi Quy chuan cho phép tir 1,13 (Pb)
dén 179,5 1an (dau m& khoang).

@) Trén hinh 2, cac diém lay mau phan
thanh 2 nhom riéng biét, cu thé:
- Nhém 1: gom gém 06 mau va chia
thanh 2 phu nhom 1a (2 miu) va phu
nhém 1b (4 mau).
— - Nhom 2: gdm 08 mau.

4 lD_{AL]

Nhém 1

Dién tich phan b cua cac nhom thé
hién trén hinh 1. Két qua xac dinh ham
lwong trung binh ciia cac nguyén tb va
dau m& khoang theo timg nhom thé hién
trong bang 10.

Hinh 2. Vi tri cdc d’ié’m’ld’y méu trén hé toa do mdi
xdc dinh theo 2 yéu to (thanh phan) la As va Hg

4. Két luan

- Tinh trang 6 nhiém kim loai ning va dau m& khoang trong tram tich khu vuc NCT ¢6 xu huéng ngay
cang gia ting va phuc tap hon do cac ngudn phét thai chua dugc Kiém soét triét dé. Hién tai, ham luong
trung binh caa Hg, Pb va dau m& khoang trong tram tich déu vuot chi tiéu cho phép, ngoai ra, nguyén tb
As & mot sb vi tri da c6 biéu hién 6 nhidm; dic biét hai bén tuyén ludng van tai duong thay.

- Pic diém phan b thong ké va mdi quan hé tuong quan gilta cac nguyén t6 kim loai nang va dau ma
khoang trong tram tich cum cang NCT khéng c6 su bién dong theo mua; nghia la khong phu thude vao yéu
t6 khi tuong thuy van, ma chi phu thuge mire do phat thai cua ngudn gay 6 nhidm va vi tri ludng van tai.

- Kétqua ghép nhom dya trén co s phan tich yéu t chinh dugc chia thanh 2 nhom co dic trung riéng:

+ Nhom 1: gdm 06 mau (gdm 2 phy nhém: 1a, 1b), phan bd & cym cang va hai bén luong van tai duong

thity. Piac trung cia nhom nay 1a ham lugng cua cac nguyén té kim loai ning va ddu m& khoang kha

cao va ham lugng trung binh cta As, Hg, Pb va ddu m& khoang déu vuot Quy chuin cho phép.

+ Nhém 2: gdm 08 mau, tap trung & ven bd khu d6 thi va xa ludng van tai. Ham lugng trung binh cua
As, Hg, Pb, Cd va dau m& khoang nho hon nhém 1, nhung ham lugng trung binh cua Hg, Pb va dau m&
khoang déu vuot so v6i Quy chuan cho phép.

- Khu vuc cum cang NCT nam tlep glap véi Vinh Ha Long, la di san thién nhién cua thé gisi, hién tai
C4C tram tich day da va dang bi 0 nhlem vé ham lugng dau mg khoang va mot s6 kim loai nang. Bé dam
bdo phat trién bén vimng, trudc mat can tap trung mot so giai phap téng thé cac chinh sach va cong tac quan
ly vé moi truong, két hop giai phap xa hoi hoa cong tac bao vé méi truong véi giai phap cong cu hd tro vé
kinh té nhiam hai hoa loi ich gitra hoat dong khai thac khoang san, van tai duong thay, hoat dong du lich
véi cac hoat dong khéc.
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ABSTRACT

Application of statistis method and methodological analysis to access
and predict changes in sediment in Nam Cau Trang port cluter - quang
ninh province

Nguyen Phuong?, Nguyen Phuong Dong?, Nguyen Thi Hoa?, Vu Thi Lan Anh?, Nguyen Thi Hang?
1 Hanoi University of Mining and Geology

2Mining and Geology Technology Consulting and Deploying Joint Stock Company

This article reports the results of applying statistics method combined with main prime parsing method
to access current and variable environment in the sediment at the port cluster of Nam Cau Trang (NCT),
Quang Ninh Province. From the results, we came to the following conclusions:

The average content of elements As, Cd is smaller than the technical regulations, but the content of
elements Hg, Pb and mineral oil is higher than that. The content of elements Hg, Pb and mineral distribution
is uneven and distributed as permitted standard.

The heavy metal elements and mineral oil in the sediments of the seaport group in the two seasons are
similar and closely related (R> 0.7). The distribution and relationship between heavy metal elements and
mineral grease in the sediment are not seasonal fluctuations; thus, it does not depend on the hydrological
meteorology of the study area, but it depends on the level of pollutant emissions and the location of transport flows.

The results of grouping the sampling locations according to the main factor analysis method are in line
with reality, specifically:

Group 1: consists of 06 samples (2 sub-groups: 1a, 1b) distributed in the center of the port cluster and
the two sides of the waterway transport. The characteristics of this group are high content of As, Hg, Pb,
Cd and mineral oil (around 1.6 to 3.8 times higher than samples in group 2) and high average content of
Hg, Pb, mineral oil (around 1.8 to 678.3 times exceeded the permitted standard).

Group 2: consists of 08 samples, concentrated in coastal urban areas and far from transportation route.
The average content of As, Hg, Pb, Cd and mineral grease is lower than group 1, but the average content
of Hg, Pb and mineral oil is higher than the permitted standard by 1.13 (Pb) to 179.5 times (mineral oil).

Keywords: key factors; port cluster environmental; Quang Ninh Province.
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Hinh 1. V; trf léy mdu trong tram tich va dién tich phan bé cac nhom theo két qua phan tich yéu té chinh
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