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MO PAU

Hoat dong khai thac va ché bién khoang san di va dang hang ngay tac dong khong
nho téi moi truong, quy MmO anh hudng Ioén va lau dai dac biét 1a moi truong nudc noi
chung va hé thong nudc mat néi riéng. O nhitng khu vuc khai thac va ché bién quing
ddng, sit, vang, apatit ... nhu Lao Cai, ngoai anh hudng cia nudc mua chay tran kéo
theo bui ban, didu md, chat thai ran ... thi hé thong nudc mit con cd nguy co 6 nhidm
boi kim loai ning, hoa chat doc hai st dung trong qué trinh khai thac va ché bién do
nudc thai san xuat thai truc tiép hodc do su van chuyén cia nuéc ngam va tur dat, da
chia quang. Dién hinh 1a hé théng nuéc mat xung quanh khu vuc khai thac va ché
bién quing ddéng Sin Quyén, huyén Bat Xat, quing apatit & thanh phd Lao Cai, quing
vang khu vyc Minh Luong va khu ché bién quang Tang Loong bi suy giam chat luong
nghiém trong nhu séng Hong, sudi Ngoi Phét, subi Trat, Ngoi Puong, Dong Ho, chir
O ... . bé kiém soat muc d6 tac dong cua hoat dong khai thac va ché bién khoang san
tGi moi truong nudc mat, cac co quan quan Iy cap tinh thuong yéu cau don vi khai thac
phai quan tric méi truong dinh ky hoic dat vi tri tram quan tric tu dong theo quy dinh
cia bao cdo danh gia tic dong moi truong. Tuy nhién, két qua sau khi quan trac
thuong duoc sir dung dé déanh gia mac do 6 nhiém theo phuwong phap truyén thong la
so sanh véi cac quy chuan (QCVN) dan dén hiéu qua danh gia khong cao do chua 1am
rd duoc dién bién va muc do quan trong cua tirng thanh phan 1am bién d6i chét lugng
moi trudng nudc mit theo thoi gian va méi quan hé caa ching vai nguon gay 6 nhiém.
Theo quy chuan QCVN 08/2015-BTNMT ¢4 t6i 36 thong s6 duogc sir dung dé danh gia
chat lugng nudc mat. Tuy nhién, khéng phai luc nao chung ta ciing phan tich hét 36
thong sé noi trén, nén viéc lya chon cac thdng sb chinh co ¥ nghia trong danh gia chat
lugng nuéc tai khu vuc nghién cau 12 rat can thiét. Mat khac, cac co s khai thac va
ché bién thuong khong chi anh hudng téi chat luong cia mot con sdng hay sudi noi d6
thai truc tiép ma con anh hudng téi song, sudi ¢ khu vuc 1an can. Vi vy, danh gia
muc do twong ddng vé chat lugng nudc giita cac séng, sudi co y nghia quan trong dé
bd tri hop Iy vi tri quan trac va lay mau. Ung dung phan tich thong ké da bién cuy thé la
phan tich thanh phan chinh (PCA), phan tich cum (CA) dé lua chon théng sé chinh
anh huong téi chat lwong va phan cum hé théng nudc mit tai khu vuc khai thac, ché
bién khoang san tir d6 danh gia bién dong chat lugng nudc mat theo mua hoic theo cac
nam va mdi quan hé cua chiing vai nguon gay 6 nhiém 1a co sé dé cac co quan quan ly
va co so khai thac ché bién c6 nhimg diéu chinh phl hop nham kiém soat cac thanh
phan gay 6 nhiém chinh.



I. TONG QUAN TINH HINH NGHIEN CUU THUQC LINH VUC CUA
PE TAl O TRONG VA NGOAI NUOC

l.1. Trong nwéc

Nghién ctru bién dong moi trudng nude 1a qua trinh phan tich, danh gia sy bién
d6i vé thanh phan va chit luong nuéc theo thoi gian (theo nim hoic theo mua) va
khong gian. Hé théng nuéc mat tai Viét Nam duoc danh gia 13 twong d6i phat trién va
cd vai tro quan trong trong cac linh vyc trdng trot, chin nudi, du lich, nang luong, giao
thong va cac nganh san xuat khac. Vi vy, nuéc mit cd v nghia rat 16n trong doi sdng,
san xuét ciing nhu qué trinh phat trién chung cua dat nuwdc. Hién nay, co rat nhiéu cac
cong trinh nghién ciru khoa hoc trong nudce, cac dé tai, luan vin cao hoc, luan an tién
sT tap trung danh gia hién trang moi trudng nude, danh gia mic d6 6 nhiém ngudn thai
hodc dy bao dién bién chat lugng nude ... bang nhiéu cac phuong phap khac nhau nhu
sir dung cac md hinh MIKE, SWAT, chi s6 chat lugng méi trudng WQI hay cac cong
cu nhu GIS, phan tich thong ké da bién ... Cuy thé, Trung tam Vién tham quéc gia da
st dung cong nghé vién tham va GIS dé danh gia dién bién ving 6 nhiém ngudn nuéc
thai tir cac khu coéng nghiép, do thi nham dua ra canh bao cac ving c¢6 nguy co 6
nhiém thuoc ving kinh té trong diém mién Bac va mién Trung; Nguyén DS Ngoc
Uyén va nnk dd st dung mé hinh SWAT va chi sb chét lwong nudc danh gia chat
luong nude mit luu vire song La Nga; Thay Chau To, 2015 di nghién ctru thiét 1ap va
ap dung chi s6 chat luong nudc (WQI) cho song Thi Tinh phuc vu quan Iy ngudn
nude; Nguyén Hai Au va nnk, 2017 da tng dung phan tich thong ké da bién dé danh
gia chat lugng nudc dudi dat huyén Tan Thanh, tinh Ba Ria, Viing Tau... Mac du cé
nhiéu cong trinh nghién ciru v& méi trudng nudc mit, tuy nhién gan nhu chua co
nghién ctru nao tng dung phan tich théng ké két hop GIS dé xac dinh thanh phan
chinh quyét dinh dén chat luong nudc mat va danh gia su bién doi vé thanh phan va

chat luong theo thoi gian va khong gian tai khu vuc khai thac va ché bién khoang san.

Phuong phép phén tich thong ké da bién 1a phwong phap toan hoc tim méi quan
hé giita cac bién trong tap s liéu. N6 cho phép don gian hoa kich thudc tap sb liéu
(phuong phap phén tich thanh phan chinh PCA - Principal component analysis), sap
xép hodc nhém cac sé liéu thanh nhém cé cung thudc tinh, tim ra sy phu thudc va
quan hé gitra cac bién (phan tich cum (CA — Cluster analysis), xay dung hoic kiém tra
c4c gia thiét thong ké ... Hién nay ¢ Viét Nam, phuong phéap théng ké da bién duoc
ing dung trong rat nhiéu cac linh vyc khac nhau nhu phan khuc thi truong dé nhan ra
cac bién quan trong dung dé phan nhém ngudi tiéu ding hoic phan tich nhan té dé xéc
dinh céc thudc tinh nhan hiéu c6 anh huong dén su lua chon cia ngudi tiéu dung ... O
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linh vyre moi trudong gan day da c6 mot sé cong trinh nghién ciru st dung phuong phap
toan thong ké da bién nham danh gia chat lugng moi trudng nude. Cu thé Nguyén Hai
Au va nnk, 2017 di st dung phan tich théng ké da bién danh gia chat luong nudc dudi
dat huyén Tan Thanh, tinh Ba Ria Viing Tau. Trong d6 tic gia sir dung phuong phap
phan tich thanh phan chinh dé xac dinh duoc ba thanh phan chinh trong nuéc ngam.
Thanh phan 1 gdm c6 CI', do ciing, Fe?*, Na*, K*, Mg?*, Ca?* va TDS v¢i gia tri tdng
phuong sai dat 38,71%, thanh phan 2 gém HCOj3, F, NOy va SO, véi tong gia tri
phwong sai 1a 16,59% va thanh phan thir 3 bao gébm Cu®*, Cr®" va pH véi tong gia tri
phuong sai 1a 15,206%. Két qua phan tich cum cho phép tac gia gop cac 16 khoan c6
chat lugng nudc twong déng vao 2 cum. Trong d6 cum 1 dai dién cho nhom nudc nhat
va cum 2 dai dién cho nhém nuéc man. Tong Phuéc Hoang Son va nnk, 2006 di sir
dung phuong phap phan tich PCA két hop CA, tac gia di chi ra hai nhdm tram méi
trrong khac nhau rd rét ¢ Ca Mau va Tra Vinh tir 6 phan vung sinh thai nu6i tom lam
co s& cho cac nha quy hoach, hoach dinh chinh sach c6 thé can cir vao d6 dé xay dung
vung nudi thay san phi hop. Nguyén Minh Ky va nnk, 2014 da str dung phuong phap
PCA va CA dé phan tich nhém va chi ra cac nhém nhan té lam thay doi chat luong
nuéc gom nhom 1: nhiét do, DO, BODs va COD chiém 40,837% tong phuong sai va
nhém 2 gdm NO; va PO, véi 21,33% téng phuong sai. Phan Nguy2n Hong Ngoc va
nnk, 2017 da ap dung phuong phap phan tich cum CA va phan tich biét s6 DA dé danh
gia mirc do nhiém man cua tang chira nude Pleistocen ¢ huyén Tan Thanh, tinh Ba
Ria, Viing Tau.
1.2. Ngoai nuéc

Trén thé gioi phuong phap phan tich da bién duoc sir dung kha rong réi trong
nhitng nim gan day, dic biét 1a linh vyc moi truong nhu danh gia quan trac dién bién
chat lugng nudc ngam, nudc mat, kiém tra chat luong nudc theo khong gian va thoi
gian. O mot sé nuéc trén thé gisdi nhu Malaysia, Trung Qudc, Nhat Ban, My va céc
nuéc Chau Au chu yéu &p dung phuong phap phan tich thanh phan chinh PCA, phan
tich cum CA va phan tich biét s6 DA thuéc nhom phuong phap phan tich da bién dé
danh gia va phan loai chat luong nudc mit, nude dudi dat. Tir d6 xac dinh duoc céc
thong sé dic trung chat lugng nude va xac dinh ngudn thai lam co s& dé giam sét va
quan 1y moi truong mot cach hiéu qua. Cu thé, Shah Christirani Azhara , 2015 d3 st
dung phuong phap phan tich thanh phan chinh PCA va phan tich cum CA dé phan loai
chat luong nudc sdng Muda cua Malaysia dua vao chi s6 WQI tinh tir két qua phan
tich mau caa 9 tram quan trac. Két qua nghién cau cho phép phan loai chét luong song
thanh 3 cum twong (ng Vi chat luong nudce séng giam dan chit luong tdt, trung binh
va 6 nhiém d6ng thoi phéan tich duoc anh hudng caa nguon thai téi chat luong nuéc.
A. H. Pejman, 2009 sir dung phan tich thong ké da bién dé danh gia dién bién chat
luong méi trudng nudc mit theo mua dia vao két qua phan tich miu tai 8 tram do.
Mohammed Amjed Hossain, 2013 da sir dung phirong phdp phdn tich thanh phan
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chinh PCA va phan tich hoi quy tuyén tinh dé xdc dinh nguon gay 6 nhiém dén nuéc
séng Tuggak, Malaysia. O Tho Nhi Ky, M.Varol, 2009 di danh gia chat luong nuéc
s6ng Behrimaz bang phuong phap phan tich CA va phan tich thanh phan chinh PCA.
Theo d6 tac gia danh gia chat lugng nudc theo cic thang trong nim va theo cic tram
do. Két qua nghién ctu gidp thiét ké sé lwong va vi tri tram quan tric phd hop trén
song. Pong thoi ciing chi ra rang theo phuong phap phan tich thanh phan chinh thi cac
thong s chinh danh gia chat lugng mai truong giam di khong dang ké so véi sb luong
ban dau (chiém 70 — 85%) . S. Shrestha va F. Kazama st dung két hop ba phuong
phép 1a phan tich thanh phan chinh PCA, phan tich biét sé DA va phan tich cum CA
dé danh gia chat lugng nudc séng Fuji ¢ Nhat Ban. Két qua danh gia bang phuong
phap CA cho phép phan ving chat lugng nudc thanh 3 cum, phuong phap phan tich
thanh phan chinh mic du chua giam dugc sé liéu nhung ciing dd chi ra cac yéu tb
chinh anh huong téi chat luong nudc tuong Gtng Vi 3 cum nodi trén. Phuong phép phan
tich biét s6 DA dem lai hiéu qua cao hon vi dé lua chon dugc 6 thdng sé quan trong
anh hudng toi chat lugng nudce séng Fuji 12 nhiét do, pH, DO, BODs, NO;™ va do dan
dién.

II. PHUONG PHAP NGHIEN CUU

Phan tich thong ké da bién (MSA — Multivariate Statistics Analysis) bao gom
cac ki thuat théng ké khac nhau, bao gom phan tich cum (CA - Cluster Analysis) va
phan tich biét sé (DA - Discriminant Analysis), phan tich nhan t6 (FA — Factor
Analysis), phan tich thanh phan chinh (PCA - Principal Component Analysis), phan
tich phuong sai da bién (MANOVA),...trong d6, PCA va CA 1a 2 phuong phap duoc
sir dung phd bién nhat. Trong nhirmg nam gin ddy, cac phuong phap PCA va CA da
duoc sir dung kha rong réi trong cac ung dung mdi truong, bao gém céc danh gia quan
trac dién bién chat luong nudc ngam, nudc mat, kiém tra két qua cac md hinh mé
phong chat luong nudc theo khong gian va thoi gian, xac dinh cac yéu té hoa hoc lién
quan dén cac diéu kién thiry van, va danh gia cac chi thi chat luong méi truong. O My
va cac nudc Chau Au nhu Phap, Tho Nhi Ky va cac qudc gia & Chau A nhu Malaysia,
Trung Quéc, Nhat Ban, An Do, cac nghién ciu nay di ang dung cac phuong phap
MSA danh gia chét luong nudc mit, nude dudi dat & cac luu vuc sdng dua vao moi
quan hé giita cac thdng sé quan trac véi cac dic diém céc tang chira nudc, tir d6 dé
xuat duoc cac thong sé dic trung chat lwong nude dé giam séat va quan Ii hiéu qua. O
Viét Nam, cac ki thuat thong ké da bién ciing dugc sir dung rong réi trong nhiéu linh
vuc khac nhau nhu tam Iy, kinh té, xa hoi, ky thuat trong d6 ¢6 linh vuc moéi truong
(cha yéu 1a str dung phuong phap phan tich hoi quy tuyén tinh dé xir Ii céc sd.



11.1. Phwong phap phén tich thanh phan chinh PCA

Phuong phép phan tich thanh phan chinh (Principal component analysis — PCA)
1a phuwong phap phan tich dir liéu nhim “nén” tap dir liéu duoc dic trung boi nhiéu
bién (thanh phan) khac nhau vé it bién (thanh phan) hon so v6i ban dau ma khéng 1am
mat di dic trung cua dit liéu. Trong d6, mdi thanh phan méi sau khi “nén” duoc goi 1a
cac thanh phan chinh. Sb luong cac thanh phan chinh cé thé duoc xac dinh tir trudc
dua vao kinh nghiém cta nguoi phan tich du liéu hoac dua vao gia tri eigenvalue 1a gia
tri dai dién cho luong bién thién duoc giai thich bai thanh phan chinh. Nhitng thanh
phan chinh c6 eigenvalue nhoé hon 1 s& khéng cd tac dung tom tét théng tin tét cho tap
dir liéu va nguoc lai. Nhitng thanh phan chinh cé eigenvalue 16n hon 1 va c6 tong
luong bién thién chung (tong phuong sai) 16n, thuong >90% dugc coi la thanh phan
chinh dai dién cho ca tap mau. Phuong phap phén tich thanh phan chinh trong d¢é tai
dugc sir dung dé xac dinh cac thong sé chinh cé gié tri thong tin cao trong sé céc
thong sé duoc phan tich 1am thay doi chat luong nuéc mit tai khu vuc nghién cau.
Trong d6, dit liéu phan tich 1a két qua phan tich mau nuéc mat va khong khi tai khu
vuc khai thac va ché bién quang apatit thuoc tinh Lao Cai. Cac bién (thanh phan) Ia
cac théng sb phan tich dé danh gia chit luong nhu pH, do dan dién, TSS, do duc, chi
tiéu sinh hoa, kim loai nang ...

Céc budc thyc hién phan tich thanh phan chinh nhu sau:

Budéc 1: Thu thap dix liéu

Budc 2: Chuan héa dix liéu: Xay dung ma tran chuan hoa bang cach mang tat ca
c4c gia tri do dugc cua mdi cot (mdi thdng s6) trir di gia tri trung binh tiing cot.

Buac 3: Xay dung ma tran hiép phuong sai hoac ma tran twong quan theo cong
thac

- Ma trén hi€p phuong sai

1 — .
cov ey :HZ(qjik 0@y —? i)
ij=1
Trong do:
Covi;; : Hiép phuong sai giira tinh chat i va tinh chat j

- Ma tran tuong quan

Trong do:



Ry : 1a hé sb twong quan gitta hai tinh chat x va y.

Budc 4: Xac dinh tri riéng (1), vecto riéng (K) ctia mét trong 2 ma tran

Budc 5: Chon K vector riéng tng voi A tri riéng 16n nhat dé xay dung ma tran
Uy, v6i cac vectors ndy duoc goi 1a cac thanh phan chinh, tao thanh mét khong gian
con gan véi phan bd cua dit liéu ban dau da chuan hod.

11.2. Phwong phap phan tich cum CA

Phuong phap phan tich cum (Cluster analysis — CA) la phuong phap phan tich
da bién nham phan loai nhitng s liéu co dic tinh gidng nhau thanh cac nhém hay con
goi 1a cac cum.Viéc phan cum cé thé dua vao khoang cach lién két (Linkage method)
hodc tong cac do léch binh phuong hay phuong sai (error sums of squares 6 variance
method) con goi la “tha tuc Ward” hay phuwong phap khoang cach trung tam
(centroid). Nhiéu két qua nghién ciru da chimg minh phuong phap phan cum dya vao
phuong sai cho hiéu qua tot hon cac phuwong phap con lai. Trong dé tai, phuong phap
phan cum dugc 4p dung dé lya chon cac nhanh sdng, suéi co thanh phan, chat luong
tuong ty nhau tir d6 goi ¥ cac vi tri can quan trac dé dam bao hiéu qua va giam duoc
chi phi lién quan.

Trong nghién cru nay, phuong phap phan tich CA dugc lya chon la phuong
phap phén tich cum tich tu dya vao phuong sai la “tht tuc Ward” trong loai thu tuc
phan cum th bac (Hierarchical clustering). Theo thu tuc Ward thi ta s€ tinh gié tri
trung binh tit ca cac bién cho tirng cum maot. Sau d6 tinh khoang cach Euclid binh
phuong (Squared Euclidean distance) gitra c4c phan tir trong cum véi gia tri trung binh
ctia cum, roi lay tong tat ca cac khoang cach binh phuong nay. O mdi giai doan tich tu
thi hai cum c6 phan ting trong tong cac khoang cach binh phuong trong ndi bo cum
néu két hop vai nhau 1a nho nhat s& duoc két hop.

Thi tyc Ward

Sau khi 2 nhom duoc gop lai, tiép tuc lp lai cac budc tiép theo: khoang cach
giita tat ca cac cap nhom duoc tinh lai 1an nixa, va cap c6 khoang cach ngan nhat duoc
gop vao nhom don. Két qua caa viéc phan nhém cau trac duoc bidu dién bang db thi -
biéu d hinh cay.

Dé thuc hién phép phan tich thanh phan chinh PCA, CA, sinh vién st dung
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phan mém théng ké SPSS.

Thu thap di liéu
auan trac va xu v

/\

Phan tich théna ké Phan tich cum (CA)

A X Chon tht tuc phén
Phan tich thanh cum
phan chinh (PCA)

Chon thudc do khoang
Ma tran twong quan céch (Euclid binh

Quyét dinh s6 cum

Thanh phan chinh

Giai thich va m6 ta

Dit tén thanh phan Pénh gia do tin cay
| |

y

Két luan chat luong va danh gia bién dong chat lugng nudc mat
Hinh... So dd cac budc thuc hién phan tich thanh phan chinh PCA va phan tich cum
CA trong SPSS

I111. UNG DUNG PHUONG PHAP PHAN TiCH THONG KE PA BIEN
PANH GIA BIEN PONG MOI TRUONG NUOC MAT TAIlI KHU VUC
KHAI THAC APATIT, TINH LAO CAI

I11.1. Khai quéat chung vé khu vuc nghién ciu
Khu vuc nghién ciru bao gom cac vi tri khai thac quang apatit kéo dai tir huyén Béat

Xat - thanh phd Lao Cai va mot phan huyén Bao Thang (Hinh. 1). Hién nay, c¢6 31
khai truong chira quang apatit, trong d6 c¢6 17 khai truong di va dang tién hanh khai
thac, 14 khai truong duge dua vao quy hoach khai thac dén nam 2030 va 3 nha may
ché bién quing apatit gom nha may Nha may tuyén Tang Loong, nha may tuyén Cam
DPuong va nha may tuyén Bic Nhac Son.

Nghién ctru nay duoc thuc hién trén co s cac dir liéu quan tric méi truong dinh Ky
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tai cac khai treong khai thac va nha may ché bién quing apatit caa Trung tdm quan

tric moi trudng tinh Lao Cai tir ndm 2015 dén nim 2017.

Legend

L water samples sites
<, mining field

4 residential area

river, stream

% Apaitite mine

0

10,000
[ — |

meters

Scale: 1:230,000

Hinh.1. Khu vyc khai thac quang apatit, tinh Lao Cai

111.2. Két qua nghién ciru va thao luan

Dé danh gia bién dong méi truong nudc mat tai khu vuc nghién ciu, sinh vién
tién hanh danh gia bién dong chat lugng nudc mat qua cac nam 2015, 2016 va 2018.
Két qua quan tric dinh ky tir nim 2015 dén nam 2018 cho thay thanh phan pH, DO
cua c4c sudi twong ddi 6n dinh, it ¢ sy bién dong, cac chi tieu con lai gobm COD,
BODs, TSS, NO,, NH,", NOg’, coliform va céc kim loai niang bién dong kha manh mé
qua cac nim. Trong d6 muc d6 & nhidm chat hitu co va chat dinh dudng c6 xu huéng
ting tir nam 2015 dén nam 2018 thé hién qua cac chi tiéu COD, BODs va NO, nim
2018 ting cao hon han so Vi cac nam 2015 va 2016. Tur hinh 3.3 cho thay, hién nay
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nudc mit tai khu vic khai thac va ché bién apatit chu yéu 6 nhiém boi COD, BODs,
TSS, NO,, NH,", NO3. Cac sudi ¢ gan khu vuc khai truong khai thac nhu Ngoi

DPuong, sudi Coéc chu yéu 6 nhidm boi COD, BODs, TSS, NOy', cac subi ¢ khu vuc

ché bién quing & Tang Loong nhu sudi Trat, Cam Puong, Khe Chom ... cha yéu 6

nhidm boi NH,", coliform va mot sb kim loai nang nhu Cu, Fe.
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Hinh 2: Két qua quan tric nwéc mat tir nim 2015-2018

Trén co s& cac két qua phan tich thanh phan hda mau nuéc mit tai cac sudi
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chay qua khu vuc khai thac va ché bién apatit sinh vién tinh toan chi sé chat luong moi
truong WQI va sir dung phuong phap phan tich cum (phuong phap ward linkage)
nhdm danh gia tinh twong déng vé chat luong gitta cac sudi. Cac subi co tinh chat
nudc mit twong tu nhau duogc xép vao cing mot cum. Viéc phan tich cum chit luong
nudc subi dugce thuc hién bang phan mém théng ké SPSS, sir dung tha tuc “Ward”.

Két qua phan cum dugc tong hop & hinh 3.4.

Dendrogram using Ward Linkage

R R Rescaled Distance Cluster Combine
Dendrogram using Ward Linkage 0 5 10 15 20 2%
Rescaled Distance Cluster Combine 1 1 L

1 1 1 1 1

n (a) 9 10— (b)

1 1

0 5 10 15 20 25

Dendrogram using Ward Linkage Chu g iai:

Rescaled Distance Cluster Combine
. Ngoi Puong a. 2015
. Dong H) b.2016
Chit O c.2018

1 1 1 L L

. Ngoi Bum

Céc

. Ngoi Bo
BNS

. Cam PBuong
. Khe Chom

© ® N o g ks v -
WYY n

10. S. Trat

Hinh 3. Biéu d6 phan tich cum CA
Tir hinh 3.4 cho thdy vé co ban cac chit luong nudc sudi tai khu vire khai thac
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va ché bién quing apatit duoc phan 1am 4 nhom:

Nhom | (6 nhiém ning): Nhém cé gia tri WQI tir 0 — 25, d6i véi nhém nay can
cd céc bién phép xir ly phu hop nhiam giam thiéu hop chét hiru co va chit dinh dudng
co trong nudc.

Nhom 11 (6 nhiém vira): Nhom cé gia tri WQI tir 26 — 50, dugc st dung cho
muc dich giao thong duong thuy va cdc muc dich tuong tu khac

Nhom 11 (& nhidm nhe): Nhém c6 gia tri WQI tir 51 dén 75, duoc st dung cho
muc dich tudi tiéu va cac muc dich tuong tu kKhac.

Nhom 1V (Khéng 6 nhiém): Nhém c6 gia tri WQI tir 76 dén 90, s dung cho
muc dich cap nuéc sinh hoat nhung can céc bién phap xu ly phit hop

- Nam 2015:

+ Nhom I: Nudc bi 6 nhiém niang gom cac sudi Ngoi Puong (1), subi Cam
Puong (8) va sudi Coc (5). Nude sudi bi 6 nhiém nang do ham lugng chat hiru co cao
thé hién qua cac chi s6 COD, BODs, NH,, NO3, NO, déu vuogt quy chuan cho phép
(QCVN 08:2015...). Gié tri WQI dao dong tir 14,53 dén 18,63. Di véi nhém nay can
c6 cac bién phap xir Iy phi hop nhiam giam thiéu hgp chit hitu co va chit dinh dudng
co trong nudc.

+ Nhém II: Nuéc bi 6 nhiém vira gdm 14 sudi Ngoi Bum (4). Nudc sudi bi 6
nhiém chu yéu bai thanh phan TSS, Fe, NO; va coliform. Gié tri WQI 1a 43,51. Ung
v6i chat luong nudc cua nhém 11 phi hop cho muc dich sir dung giao théng dudng
thuy va cac muc dich twong duong khac.

+ Nhom III: Nudc mat bi 6 nhidm nhe gém cac sudi Pong Hb (2), subi chix O
(3), Ngoi Bo (6), Khe Chom (9) va sudi Trat (10). Gié tri WQI cua céc sudi dao dong
tir 66,25 dén 75,46. Nhom 11 c6 thé duoc sir dung cho muc dich cap nuéc sinh hoat

nhung can ¢6 bién phap xir Iy phu hop.
- Nam 2016:

+ Nhom I: Nuéc bi 6 nhiém nang gom subi Ngoi Puong (1), gia tri WQI 1a

18,62, thdng s6 gay 6 nhidm la chat ran lo litng TSS va NO5..

+ Nhom 111 gdom sudi Pong Ho (2), Chir O(3), Ngoi Pum (4), Khe Chom (9) va
sudi Trét (10), gia tri AQI dao dong tir 63,75 dén 74,82, thong sb gay 6 nhiém 13 BODs
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va NO;s
+ Nhom 1V gom subi Coc (5), Ngoi Bo (6), Bic Nhac Son (7), Cam Duong (8),
chi s6 WQI dao dong tir 83,35 dén 90,74, thong sé gay 6 nhiém chu yéu 1a NO;'.

- Nam 2018

+ Nhom I: Nuée bi 6 nhidm niang gom sudi Ngoi Buong (1), gia tri WQI 1a
14,45, thdng s6 gay 6 nhiém chu yéu 1a COD, BODs va TSS

+ Nhom 111 gém suéi Bong Ho (2), Chit O (3), Ngoi Bum (4), S. Coc (5) va
sudi Ngoi Bo (6). Nhém c6 chi s6 WQI dao dong tir 60,28 dén 64,57. Nudéc bi 6 nhiém

chu yéu boi thanh phan hitu co va nito.

+ Nhom IV gom S. BNS (7), S. Cam Puong (8), S. Khe Chom (9) va S. Trat
(10). Gia tri WQI dao dong tir 73.77 dén 85,49.

Tir két qua phan tich trén cho thay chat luong nuéc mit tai cac khu vuc khai
thac va ché bién apatit c6 su bién d6i theo cac nam. Cu thé s6 luong sudi cd chat lugng
nuéc bi 6 nhidm nang va vira ¢6 xu hudng giam nhung sudi ¢ chat luong nudc bi 6
nhiém nhe lai ¢6 xu huéng tang. Pidu ndy co thé giai thich do hoat dong khai thac
apait dang ngay cang moé rong dién tich, dan dén sé luong sudi bi anh huéng chat
lugng ngay cang tang. Mot sé khu vuc nhu sudi Coc hay sudi chay gan khu vyc nha
may Cam Puong c6 chat luong nudéc t6t 1én do ham lugng chat ran lo lang TSS va
NO; trong nudc giam.

Pé danh gia vai tro ciia cac thanh phan trong méi truong nudc mat, sinh vién st
dung phuong phap phan tich thanh phan chinh (PCA) bang phan mém SPSS va duoc
tryc quan hoa hai thanh phan chinh qua cic nam.

PCA duoc sir dung phan tich 12 théng s6 chat lwong nuéc gobm BODs, Cu,
COD, Pb, pH, Fe, NO,, NOz;, DO, Coliform, TSS, NH, bang phan mém théng ké
SPSS. Vong xoay nhan t6 chinh dugc thyc hién theo phuong phap xoay nguyén goc
cac nhan t6 (Varimax with Kaiser Normalization) dé t6i thiéu hoa sb luong bién c6 hé
sO 16n tai cung mot nhéan t6 nham ting cudng kha ning giai thich cac nhan td. Trong
qua trinh phan tich, tit ca cac thong sé c6 hé sd trong quan véi thanh phan chinh 16n
hon 0,5 duogc giir lai gop phan xac dinh thong sb chat luong nuéc dic trung cua khu

vuc nghién ctiru. Két qua danh gia duoc tong hop & bang 3.7 va 3.8.
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Bang 1: Bang ma tran thong tin thanh phan chinh nim 2015

Initial Eigenvalues Extraction Sums of Squared Rotation Sum§ of Squared
Component - (yL(:cadlngs 0/L(;adlngs
Total Varoia?nce Cumulative % | Total Varoi;nce Cumulative % | Total Varoi;nce Cumulative %

1 4,169 | 34.739 34.739 4.169 | 34.739 34.739 3.58 29.835 29.835
2 2.331 | 19.426 54.165 2.331 | 19.426 54.165 2.151 | 17.926 47.761
3 1.885 | 15.705 69.869 1.885 | 15.705 69.869 2.104 | 17.535 65.296
4 1.186 | 9.885 79.754 1.186 | 9.885 79.754 1.735 | 14.458 79.754
5 0.858 | 7.149 86.903
6 0.515 | 4.295 91.198
7 0.447 | 3.727 94.926
8 0.301 | 2.506 97.432
9 0.145 1.21 98.642
10 0.087 | 0.726 99.368
11 0.05 0.418 99.786
12 0.026 | 0.214 100

Extraction Method: Principal Component Analysis.

Bang 2: Bang ma tran xoay rut trich thanh phan chinh nim 2015

Rotated Component Matrix®
-2
Component ‘
1 2 3 4
BOD: 0.971 S
Cu 0.954
v p—
COoD 0.943 et
Pb & 16 .
y o
pH 0.85 £
Fe 0.814 @ B84
NO, 0.774 i |
NO; 0.808 <
DO 0.797 < _|
S
Coliform 0.598
TSS 0.956 '
04
NH4
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 4 iterations.

Comp.1

Biéu db biplot thé hién hai thanh phan chinh PC1 va PC2

Doi voi nam 2015, két qua phan tich PCA cho thay ¢ 4 thanh phan chinh duoc

rit trich giai thich dugc 79.754% tong phuong sai. Trong d6, thanh phan 1 c6 tong gia

tri phuong sai 1a 34.739% gom céc théng s6 BODs, Cu, COD, Pb. Céac thong sb cua

thanh phan 1 cho thay nuwéc mat tai khu vuc khai thac va ché bién apatit ¢ chtra nhiéu
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hop chét hitu co. Ngudn hop chét hitu co 16n lién quan dén nude thai sinh hoat cua
cong nhan khu vyc khai truong va ché bién chira ham lugng N va P 1a ngudn dinh
dudng dé phat trién tao va cac vi sinh vat. Thanh phan chinh th 2 gém pH, Fe, NO,
va thanh phan chinh tht 3 gdm NOj, DO va coliform giai thich 1an luot duogc 19.426
va 15.705% tong phuong sai. Cac théng sd twong quan trong thanh phan 2 va thanh
phﬁn 3 duoc giai thich do viéc chét luong nude cia khu vuc bi anh hudng boi nudc
thai ma cha yéu 13 nude thai sinh hoat chira ham lwong 16n N. Ngoai ra, cac thong sb
Cu, Fe trong thanh phan chinh PC1 va PC2 duoc giai thich do nudc mit trong khu vuc
chiu anh hudng bai dac diém thanh phan dat xung quanh. Thanh phan chinh thir 4 gom
TSS véi tong gia tri thong tin duoc giai thich 14 9.885%, duoc giai thich quan dén hoat
dong khai thac, van chuyén quing dan dén bui phat sinh, phat tan va hoa tan vao hé
thdng nudc mit hodc ciing c6 thé do qua trinh x6i mon dat noi dong chay qua dan dén
ham luong TSS trong nudc ting cao. Két qua phan tich PCA con dugc truc quan hoa

bai hai thanh phan chinh PC1 va PC2.

Bang 3: Bang ma tran thong tin thanh phan chinh nim 2016

I Extraction Sums of Squared Rotation Sums of Squared
Initial Eigenvalues i .
Loadings Loadings
Component
% of . % of . % of .
Total . Cumulative % | Total . Cumulative % | Total . Cumulative %
Variance Variance Variance
1 3.393 | 28.274 28.274 3.393 | 28.274 28.274 2.923 | 24.359 24.359
2 2.268 | 18.901 47.174 2.268 | 18.901 47.174 2.145 | 17.878 42.237
3 1579 | 13.159 60.334 1579 | 13.159 60.334 1.757 | 14.642 56.88
4 1.109 | 9.245 69.579 1109 | 9.245 69.579 1524 | 12.699 69.579
5 0.846 | 7.052 76.632
6 0.814 | 6.783 83.414
7 0.611 | 5.095 88.51
0.493 | 4.107 92.616
9 0.429 | 3.571 96.188
10 0.184 1.531 97.719
11 0.159 | 1.325 99.044
12 0.115 | 0.956 100

Extraction Method: Principal Component Analysis.
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Bang 4: Bang ma tran xoay rut trich thanh phan chinh nim 2016

Rotated Component Matrix®
6 4 -2 0 2 4
Component | | \ ‘ i ]

! 2 3 4 2% coDp e
Fe 0.865 - BODS  ApH
NH, 0.807 < N #f 5

| “\
NO, 0.796 - \J Coitoi e
NO; -0.546 ~ © . NO3 w—*——‘b‘*g_ =, =
coD 0.886 - Tos¥ ~Cu
BOD; 0.826 8 g i 4 L
pH -0.79 Pb DO
TSS 0.692 < ’
=
DO 0.68 '
Coliform 0.824 - i
Pb -0.553 Loy | : . .
Cu 06 04 02 00 02
Extraction Method: Principal Component Analysis.
- : - - - A Comp 1

Rotatlo_n Method: Var_lma>f Wlth- Kaiser Normalization. Biéu b biplot thé hién hai thanh phin chinh PCL, PC2
a. Rotation converged in 6 iterations.

Doi voi nam 2016, két qua phan tich PCA cho thay ¢ 4 thanh phan chinh duoc
rat trich giai thich dugc 69.579% tong phuong sai. Trong d6, thanh phan 1 c6 tong gia
tri phuong sai 1a 28.274% gdm cac thong s6 Fe, NH,, NO,, NO;. Cac thong sb cua
thanh phan 1 cho thiy chat luong nudc mat tai khu vuc khai thac va ché bién apatit
chiu dnh huéng nhiéu béi nude thai, dic biét 1a nudc thai sinh hoat, vi két qua khao sat
cho thay xung quanh khu vuc khai thac va ché bién gan nhu khéng c6 hoat dong nong
nghiép. Thanh phan chinh thi 2 gdm COD va BODs giai thich 18.901% tong phuong
sai cho thdy chit luong nudc mit chira nhiéu hop chit hitu co nhung mirc do anh
huong nhé hon so v&i nam 2015. Thanh phan chinh 3 gom pH, TSS, DO c¢6 tong gia
tri phuong sai la 13.159%, trong d6 pH co6 tai trong am manh (-0,79) va c¢o tai trong
duong v6i TSS va DO. Thanh phan 3 dugc giai thich lién quan dén lugng bui phat
sinh trong qué trinh khai thac va van chuyén quing, déng thoi ham luong oxi hoa tan
trong nude cao dan tdi qué trinh nitrat hoa trong nudc giam vi vay pH s& ting. Thanh
phan chinh 4 gdm coliform va Pb. Tuy nhién, gia tri giai thich nho 9.245% tong

phuong sai.
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Bang 5: Bang ma tran thong tin thanh phan chinh nim 2018

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
% of % of % of

Component Total Variance | Cumulative % Total Variance | Cumulative % Total Variance | Cumulative %
1 3.760 31.334 31.334 3.760 31.334 31.334 2.917 24.308 24.308
2 2.322 19.353 50.687 2.322 19.353 50.687 2.350 19.580 43.887
3 1.677 13.977 64.663 1.677 13.977 64.663 2.160 18.000 61.888
4 1.215 10.126 74.789 1.215 10.126 74.789 1.548 12.901 74.789
5 931 7.754 82.543
6 .703 5.854 88.398
7 534 4.449 92.847
8 .390 3.253 96.100
9 254 2.113 98.213
10 147 1.227 99.439
11 .062 516 99.956
12 .005 .044 100.000

Extraction Method: Principal Component Analysis.

Bang 6: Bang ma tran xoay rut trich thanh phan chinh nim 2018

va
Rotated Component Matrix 2 0 2 4
Component \ 1 [ \
1 2 3 4 g - -~
COD | 0963 o -,aor . NO2
BOD5 | 0.923 '#%‘,:f_?
NO; 0.679 o~ Tm&H ~ o
NO, 0.665 - /A
o~ \ / s "
Fe 0.855 8 _<7pgY
TS € \ L/ s e
Pb 0.77 8 2 - v L =
Cu 0.75 Colifomi 12
pH 0.925 o
DO 0.774 Q7 o
Coliform -0.574
NH4 0.762
| | | |
1SS : L '(_)'635 02 00 02 0.4
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization. Comp.1
a. Rotation converged in 10 iterations.

Két qua phan tich PCA nam 2018 cho thiy c6 4 thanh phan chinh dugc rit trich
giai thich dugc 74.789% tong phuong sai. Trong d6, thanh phan 1 c6 tong gia tri
phuong sai 14 31.334% gom cac thong s6 COD, BODs, NO,, NO3. Cac thong sb clia

thanh phén 1 cho théy chét luong nudec mat tai khu vuc khai thac va ché bién apatit
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chiju anh hudng nhiéu boi nude thai, dic biét 1a nuwdc thai sinh hoat, dong thoi trong
nudc ciing chira nhiéu vat chat hiru co. Thanh phan chinh 2 gdm Fe, Pb, Cu gidi thich
19.353% ty trong thong tin. Piéu nay c6 thé dugc giai thich do sy giai phong cac kim
loai ning tir cac khoang vat sét trong dat, noi dong chay qua. Nhu vy, chit luong
nude mit it chiu anh hudng bai dat da chira quing (thanh phan khoang vat chira quing
gdm thach anh, muscovite, da voi, dolomit). Thanh phan chinh thtr 3 giai thich duoc
13.977% tong phuong sai gdm pH, DO va coliform. Két qua phan tich PCA duoc truc
quan hoéa ¢ trén.

Két,qué} danh gia bién dong thanh phan méi truong nudc mat tai khu vuc khai
thac va ché bién quang apatit dugc tong hop ¢ bang 7.

Bang 7: Bang ma tran rut trich thanh phan chinh cic nim 2015, 2016 va 2018

’ 2015 2016 2018

Thong so
PC1 PC2 PC3 PC4 PC1 PC2 PC3 PC4 | PC1 | PC2 | PC3 | PC4

CoD 0.943 0.886 0.963
BOD5 0.971 0.826 0.923
NO3 0.808 -0.546 0.679
NO, 0.774 0.796 0.665
Fe 0.814 0.865 0.855
Pb -0.553 0.77
Cu 0.954 0.75
pH 0.85 -0.79 0.925
DO 0.797 0.68 0.774
Coliform 0.598 0.824 -0.574
NH4 0.807 0.762
TSS 0.956 0.692 -0.635
Eigenvalues | 4.169 | 2.331 | 1.885 | 1.186 | 3.393 | 2.268 | 1.579 | 1.109 | 3.760 | 2.322 | 1.677 | 1.215
:/; phuong | 34 739 | 19.426 | 15.705 | 9.885 08974 | 18:901 | 13.159 | 9.245 | 31334 | 19.353 | 13.977 | 10.126
% tich iy 34.739 | 54.165 | 69.869 | 79.754 | 28.274 | 47.174 | 60.334 | 69.579 | 31.334 | 50.687 | 64.663 | 74.789

Tir bang 7 cho thay cac thong sé lién quan dén bién d6i chat lugng nudc mit tai

khu vuc khai thac cha yéu 1a COD, BODs, NO; NO,, TSS va NH4. Két qua phan tich
thanh phan chinh cho thiy su thay doi vé phan bo cac thong s chat lugng méi trudng
& cac thanh phan chinh theo cac niam. Theo d6, nam 2015, cic thong s6 thanh phan
hitu co (COD, BODs) ¢ ¥ nghia giai thich 16n nhat (34.739% tong phuong sai) lién
quan dén chét lugng nudc mat. Thanh phan hitu co c6 thé mot phan do ngudén nudc
thai sinh hoat tai khu vuc khai thac va ché bién quing cung cip, mot phant thanh phan
hiru co duoc cung cap do x6i mon, rira troi dat. Nam 2016 cac thanh phan nito (NO5
NO,, NH,, Fe) co gia tri giai thich 28.274% tong phuong sai thanh phan nay duoc giai
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thich lién quan dén nudc thai sinh hoat tir khu vuc khai thac va ché bién apatit. Nam
2018 thanh phan chinh c6 gia tri giai thich thong tin cao gdm COD, BODs, NO; NO,
v6i 31.334% tong phuong sai, cho thiy xu hudng 6 nhiém chat hitu co va dinh dudng
tir nudce thai gia ting diéu nay duoc giai thich do sb lugng lao dong trong khu vuc khai
thac va ché bién apatit tang nhanh. Cy thé theo Béo c4o dinh ky hoat dong khai thac
khoang san cua tinh Lao Cai, tinh riéng cho linh vic khai thac va ché bién apatit tir
nam 2015 dén nam 2018, s luong lao dong ting tir 3000 dén 5.371 cong nhan. Bén
canh d6, nudc mit tai mot sd sudi cling bi anh hudéng béi thanh phﬁn kim loai ndng
nhu Fe, Pb, Cu, cht yéu 1a Cu va Fe, tuy nhién nguyén nhan 6 nhiém khéng phai do
hoat dong khai thac va ché bién quing apatit ma do duoc giai phong tir ting dat trén

mat noi dong chay qua.
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KET LUAN

Tir cac két qua nghién ctru cho thay, phuong phap thong ké da bién cu thé 1a
phuong phap phan tich cum CA va phan tich thanh phan chinh PCA cho phép danh gia
bién dong chét lugng mdi trudng nude mit qua cac ndm. Trong nghién ciru ndy, cac
k¥ thuat théng ké da bién khac nhau 1a ap dung thanh cong dé danh gia sy thay ddi
khong gian cua chat luong nudc, dé xac dinh cac ngudn / yéu té chinh 13 nguyén nhan

cho su thay doi cua chat lugng nudec.
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