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Quan trac moi trueong

(Environmental monitoring)

Giang vien: ThS. Nguyén Thi Thu Ha

Dia chi: B0 mon Cong nghé moi truong, khoa Moi truong
Mobile: 0906.170.086

Email: hal70086(@gmail.com

https://www.facebook.com/hanguyencnmt



« Ap dung céc tiéu chi danh gia chat luong méi trudng trong:
« Thu thap thdng tin, Xy dung chuong trinh quan tric mdi truong
« Xay dung bdo cdo danh gia chat luong méi truong va kiém soéat 6 nhiém

* Thuwc hién va thanh thao cac ky nang:
« Lap ké hoach quan trac theo cac tiéu chuan quy chuan
« Xay dung va thuyét trinh bdo cdo danh gia chat luong moi trudong

« Chu dong tw hoc, tu nghién ctru hoan thién kién thurc
* Nam dugc cac chuan muc dao dirc trong van hanh chuwong trinh quan trac, va
hinh thanh quan diém bao vé moi truong phuc vu muc tiéu phat trién bén virng.



Khoa hoc méi truong Cong ngh¢-Ky thuat moéi truong Quan Iy moi truong

San xuat sach hon

Hoa hoc dai cuong Xtr 1y khi thai

Sinh hoc dai cuong

Xu ly nudce thai

Cong nghé moi truwomg

Vat 1y dai cuong v n A
X 1y nudc cap
Toan dai cuon 1 , - -
2 Mo hinh hoa Xir Iy chét thai rén
Sinh thai mo1 truong Phuong phap thi nghiém X Iy dét va ban
O nhiém méi trwong | | Quan trac mdi truong
Hoéa hoc méi truong PP nghién ctru MT bMC, DIM
X3 hoi hoc Hé thong thong tin MT Quy hoach MT
A Kiém toan MT
Chu nghia ML Quan ly méi truwdng
Phap luat dai cuong Phap luat & CS MT
Quan trdc méi truong dé cung cdp théng tin cho bdo vé méi truong izety =i (06T L
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 Tai liéu tham khdo: Quan tric moi truong, ldy mau mdi truong, do dac va phan tich méi
truong, phan tich moi trudng, danh gia chat luong moi trudng, 6 nhiém moi trudng. ..)

* Van ban phap quy:

e Nghi dinh 19/2015/ND-CP: Quy dinh chi tiét mot sd diéu cua Luét bao vé mdi truong 2014

(kiém soat 6 nhiém)

o Thong tu s6 43/2015/TT-BTNMT vé Béo c4o hién trang méi trwedng, bo chi thi mdi truong va

quan ly s0 li€éu quan trac moi truong

o Thong tu 24/2017/TT-BTNMT vé Quy dinh K§¥ thuit quan triic méi truong
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PHAN I. CHUONG TRINH QUAN TRAC

1. Khai niém quan trac moi trudng
2. Xay dung chuong trinh QTMT

PHAN II. TO CHUC THUC HIEN

3. K¥ thuat st dung trong 1ay mau QTMT
4. Phuong phap do dac va phan tich

5. Phuong phap danh gia va cong bd két qua
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Chwong 1. Khai ge;m\Qua’n trac Wwﬁ’hg
~—— 1. Pinh nghia Quan tric moi truong

Qua trinh theo doi c6 hé thong vé mo1 truong, cac y€u to tac dong
lén modi truong nham cung cap thong tin phuc vu danh gia hién
trang, dién bién chat lwegng moi truong va cac tac dong xau doi voi
mo1 truong (Luat BVMT, 2014)

Qud trinh thu thp cdc théng tin vé sur ton tai ciing nhuw bién doi nong dé cdc chat trong méi truong
c6 nguon goc tir thién nhién hay nhén tao, qud trinh nay dwoc thuc hién bang cac phép do lirong nhdc
lai nhiéu lan va véi mdt do mau di day vé cd khéng gian va thoi gian dé tir 36 c6 thé danh gid cdc
bién doi va xu thé chit lwong méi trwong (UNEP, 2000).

Sir dung cdc bién phdp khoa hoc, cong nghé, kj thudt nham thu thdp théng tin vé mirc do, hién trang,
xu thé chit lwong moi trwong (US.EPA, 2002)

Do luong, ghi nhin thwong xuyén va dong bé vé chit liwong méi truwong va cdac yéu to lién quan dén
chat lwong méi truong (WB, 2000)

Quan trac méi truong chi mét quy trinh ldp di ldp lai cic hoat déng quan sdat va do lwong mét hay
nhiéu théng sé chit lwong méi trwong, cé thé quan sdt nhitng thay déi dién ra trong mét giai doan
thoi gian (ESCAP, 1994)



* Quan tric mdi truong thuc hién thu thap thong tin tht cap, quan sat doi twong moi
truong, do dac va phan tich cac yéu to moi trudng tir d6 danh gia chat luong moi truong.

* Chu trinh nay duoc Lip lai trén cing d6i tugng khi ¢6 nhu cau thong tin
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2. Cac hoat dong-quan trac

Khao sat (Survey): thuc hién trong thoi gian ngan (nhat thoi)
va/hodc pham vi nho (doi twgng hiru han) bang cach quan sat,
do dac, phan tich chat lwugng moi truong

Quan tric (Monitoring): thuc hién trong tho1 gian dai bang
cac phép do chuan nham muc dich xac dinh trang thai va xu
hudng bién doi ciia moi truong

Glam sat (Survelllance) thuc hién lién tuc thong qua
cac phep do xac dinh phuc vu cho muc dich quan 1y chat
luong mo1 truong va cac hoat dong van hanh
» Giam sat tuan thu
* Giam sat tac dong




ac h

/ Muc dich dénh gid

DPanh gia thong thuong

Khéo st co ban Péi tuong va dia diém xac dinh, phan bé khong gian ctia ching
Quan tric da muc dich  Phan b khéng gian va thoi gian cta chat lugng mdi truong
. , Bién dong theo thdi gian vé hién trang va anh huong boi cac tac nhan 6
B Quan trac Xu huong X A A s s
nhiém (nong do va tai luong)

Giam sét tuan thu Theo muc dich quan Iy cu thé va theo cac thong s6 xac dinh
Panh gia nang cao
N Ham luong nén trong cac nghién ciru qué trinh tu nhién; st dung cho muc
S Quan trac nén ) , , y , s R A g
dich tham khao trong danh gia anh huéng va diém 0 nhiém

L Phét hién chat 6 nhiém, kha nang bién dong khong gian va thoi gian trudc
Khéo sat nang cao ok s 2
khi thiét ké chuwong trinh quan trac
Phét hién chat 6 nhiém, kha nang phan bd khong gian va thoi gian phuc vu
cho trude khi thiét két truong trinh quan trac
, Lay mau gidi han vé thoi gian va khéng gian, thong thuong tap trung vao
Khao sat anh hudng Ay .. gA A ‘Ag o x Jd J 5 WP J
mot vai thong so gan nguon 6 nhiem
. Panh gia chat lugng chuyén sau gidi han vé thdi gian va khéng gian va sé
Khao sat m6 hinh g% , ,gA ‘y ,g~ S5 R \g s 99
lugng bien. Vi du: mo hinh phd dudng hay mo hinh can bang oxy
(08 Giam sat canh b4o som  Dura trén gi6i han cho phép cta chét luong theo muc dich sir dung.



5. Muc dich- cuaguan tric

| (1) Dé danh gia cac hau qua 6 nhiém dén strc khoé va moi tru’cmg song cua con
nguoi va xac dinh duoc moi quan hé nhan qua cta nong do chat 6 nhiém.

' (2) Pé dam bao an toan cho viée st dung tai nguy€n (khong khi, nuée, dat, sinh
- vat, khdang san...) vao cac muc dich Kinh t€.

| (3) Pé thu duoc cac s6 liéu hé théng du61 dang diéu tra co ban chat lwong moi1
trudong va cung cap ngan hang dir li¢u cho st dung tai nguyén trong tuong lai.

(4) Dé, nghién ctru va danh gia cac chat 6 nhiém va hé thong tiép nhan chung
- (xu thé, kha nang gay 6 nhi€ém).

(5) Dé danh gia hiéu qua cac bién phap kiém soat, luat phap vé phat thai.

P

(6) Dé tién hanh cac bién phap khan cap tai nhitng viing c6 6 nhiém dic biét.




"4.Y nghia ciaquan trie—

/

Hién trang moi trueong <
v
> Quan trac moi truong

v

17 Danh gia —J

— = Dam bao quy dinh Khong dam bao

v

Bién phap kiém soat
v
Thuc hién —

(1) La cdng cu kiém Soat chat lwong moi truong
(2) La cOng cu kiem soat 0 nhiem
(3) La co so thdng tin cho cong nghé moi truong
(4) La co so thong tin cho quan ly moi truong
(5) La mat xich quan trong trong danh gia tac dong mol truong




5. Yeu caucua'quan trae—

Vé thong tin: QTMT can cung cap thanh phan, nguén goc, mirc
dé (nong do/ham luong/cudng d6) cac tac nhan 6 nhiém trong moi
truong, kha nang anh hwéng va dién bién cua yéu té do

Vé s6 lidu: s6 lidu cua quan trac phai dam bao tinh chinh x&c, tinh
dai dién, tinh dong nhat, tinh lién tuc, tinh hoan chinh

Vé chat lugng: Pam bao dugc QA/QC

o Bdo dim chat lwong (Quality Assurance - QA) 1a mot hé théng tich hop céc hoat dong
quan Iy va k¥ thuat trong mot to chirc nham bao dam cho hoat dong quan trac moi
truong dat duoc cAc tiéu chuan chat luong da quy dinh.

o Kiém soéat chat lwong (Quality Control - QC) 14 viéc thyc hién c4c bién phap dé danh
gia, theo dBi va kip thoi diéu chinh dé dat dugc do chinh xac va do tap trung cia cac
phép do theo yéu cau cta cac tiéu chuan chat luong nham bao dam cho hoat dong quan
trac moi trudong dat cac tiéu chuan chat lugng quy dinh.



6. Cac van dé lien qua

a. SO lieu va thong ke so licu

/

Nam dugc: Tong thé, tip hop va mau

Phan biét dugc (pham vi ap dung):
e Trung binh (sé hoc, hinh hoc, diéu hoa)
e Trung vi va mode
e Phuong sai va do 1éch chuan

e Khoang bién thién, do tin cay

Ung dung dugc
e Phan bo so liéu
e Twong quan va hoi quy

o Kiém dinh gia thuyét thong ké moi truong



b. Thong s6 Moi truong

¢ Phan biét dugc Thanh phan méi trwong # Thong s6 moi truong
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0. Cac van dé*lien.quan_—
c. Cac qua trinh co ban trong moi truedng

Vat chat trong tu nhién khéng ding yén ma luén luén
van dong thé hién & hai miit:

e Van chuyén tir noi ndy dén noi khac

 Chuyén hda lién tuc tir dang nay sang dang khac

Hai yéu t6 co ban Anh hwong t6i trang thai ton tai ctia
chat nhiém ban trong méi truong do6 Ia:

o Dic tinh Iy — hda hoc cua chat nhiém ban

e biéu kién moi truong — diéu kién sinh thai
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JQUYtrinh xay dung-chuwong trinh que
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)>Xéc dinh myc tiéu quan trac

)>Lép ké hoach chi tién quan trac moi truong
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® Muc ti€u cua quan trac tra 101 cho cac cau hot:

e Quan trac cai gi? - Poi tuong quan tric
e Quan trac & dau? —> Pham vi khong gian
e Quan tric khi nao? —> Pham vi thoi gian

e Quan tric dé lam gi? - Muc dich quan trac

* Pugc tra 101 thong qua cac cau hoi:
e Tai sao can thuc hién quan trac?

e A1 thuc hién quan trac?

“Ddnh gid chat rong niede séng Ca Lo giai doan 2010-2015 doan chay qua dia
phan tinh Vinh Phuc dé xay dung phwong dn quan ly tong hop luu vuc song”



MOi truong ndo can duoc quan trac?

1. Phu thuéc Nhu cdu thong tin

(~

nt

2. Phu thudc Vai trd ciia ngwoi thwe hign quan trdic

Vi du:

Khu cong nghiép Y

Nha may A

X1

Nha may B

iz

Xu 1y so bd

$3

—> Xuly tap trung [€E——

Nha may C

X1

Cap NN

X 4
v

MBoi truong tiép nhan




 Muc dich quan-trac—

>
A, D¢ nghién ctru kha nang gay 6 nhi€ém dén moi truong ti€p nhan
. D¢ dam bao an toan cho viéc st dung tai nguyén

3 , ,
- Deé cung cap ngan hang dit li€u cho s dung tai nguyeén tuong lai

- D¢ danh gia cac hau qua 6 nhiém dén con ngud1 va moi truong
D¢ danh gia hi€u qua cac bi¢n phap ki€ém soat

D¢ xac dinh cac bién phap khan cap tai nhiing ving 6 nhiém



Pham vi'quan tric_—

 —
Global Tral dat > 10.000 km
Meso Vung lIanh tho, dat nuée > 100 km
Intermediate Luu vue, song, ho > 1 km
Field Rudng, veon, bai thai >1m
Macro Pong vat, thuc vat, vién-cuc dat > 1 mm
Micro Hat dat, nAm, vi khuan >1pum
Ultra-micro Virus, phén tu >1nm
Atomic Nguyén tir, dudi nguyén tir <1lnm
Geologic = Thoi gian dia chat = > 10.000 nam
Lifetime Doi 20 — 100 nam
Annual Nam > 1 nam
Seasonal Mua > 3 thang
Daily Ngay > 24 gioy
Hourly Gio > 60 phat
Instantaneous Ttc thoi < 1 giay




2. Xac dinh phwongan quan-tric

Muc tiéu

San pham can dat dugc

Phwong an tiép cin

Trang thai

Murc d6 chat luong moi truong

Gia tr1 trung binh/thuong gap cua cac
thong s6 moi trudng

Xu hwong,
dién bién

Sy thay do6i chat lugng moi
truong theo khong gian, thot gian

CAc vi tri, thoi diém c6 murc do chat luong
moi truong giong nhau/khac nhau

Anh huéng,
tac dong

Nguyén nhan giy ra xao tron chat
lugng moi truong

Mo hinh BACI (before, after, control,
impact) gom to1 thi€u vi tri/tho1 dieém
trude va sau tac dong

Du bao,
quan ly

M6 hinh, phuong trinh toan thé
hién mo1 quan h¢ gitra ap luc va
hién trang mo1 truong

Téng hop xu thé, dién bién, tac dong moi1
truong, tu d6 du bado trang thai moi truong
trong tuong lai c6 gia dinh




{ Tram co s& (nén)

4 )
Xac dinh gia tri nén cua

cac moi truong ty nhién,
tac nhan 6 nhi€ém nhan tao
& J
o, . - )
Kiém soat nguon 0 nhiém
tir bén ngoai trudce khi anh
huong t6i mot khu vuc
nhat dinh (bién gidi quoc

r

* Theo d6i tuwong

Tram tac dong

4 )
Danh g1a anh huong cua

gia, khu vuc)
\ J

con ngu:0'1 d6i véi chat

lugng moi1 truong
- J

4 2
Theo ddi chat lugng moi
tru’O'ng tai cac dbi tuong
san xuat, kinh doanh (khu
cong nghiép, bai chon lap
rac thai, KDC, XN...)

- J

o MOoi trudng (dat, nude, khong khi, chuyén dé...)
* Theo hinh thirc hoat dong

e Tram cb dinh # Tram di dong

e Tram gian doan # Tram lién tuc

e Tram thu cong # Tram tu dong
* Theo muc tiéu thong tin

{ Tram xu huwdng

4 )

banh gla Xu hu:orng bién

do6i moi truong ¢ quy mo
toan cau, toan khu vuc

- J

e N
Danh gié tai lugng cac tac
nhan o nhiém dua Vvao

mat d6i twong moi trudng
nhat dinh

- J




Khu nudi
trong thuy san



3. Luwa chon théng-so-quan-tric

Phan loai théng s6 theo ban chat
Phan loai thong s6 theo ngudn goc

Nguon goc

Phan loai thong so -
Nguon thai | Tw nhién

Théng s trang thai: 14 cac yéu t6 méi truong phan anh

YRR Y TP 100%
tinh chat von c6 ctia mOi truong (trudc khi chiu tac dong).

Thong sé kiém soat: 1a cac yéu t6 bén ngoai duoc dua

C e <, : T 100%
vao moi truong, lam anh hudng toi tinh chat moi truong

Nguon thai 1am thay d6i chat lugng moi truong, théng s6

7 : b _ 0 -X)0
biéu thi cho sy thay doi d6 la Théng so trung gian A (100-X)%




Thong s6 méi truong can quan trac phai dap tmg cac yéu cau:




3. Lwa chon thong s0 quan-tric

Théng s6 dugc lua chon trong cac nghién ctru chat luong nudce cua US.EPA

Stt | Chi thi/(nhém) thong s6 | Phan trim
1 |Nhiét do 78%
2 |DO 68%
3 |pH 68%
4 | Bong vat KXS 52%
5 | Photpho 49%
6 |Nito 49%
7 | Van téc dong chay 44%
8 |[DPJo duc 42%
9 |Pic diém sinh thai 38%
10 [P0 sau secchi 37%
11 | Vi khuan 32%
12 | Sir dung dat 27%
13 | Luong mua 26%
14 | Do dan dién 25%
15 | TSS/TDS 24%
16 | Thuc vat ngap nudc 24%
17 | Céa 22%
18 | Do kiém 21%
19 | Photographic survey 20%
20 | VSV yém khi 20%

Stt | Chi thi/(nhém) thong s6 Phéan trim
21 | Str dung ctia con nguoi 19%
22 | Sinh vat tu nhién 19%
23 |BOD 18%
24 |COD 18%
25 | Quan trac tram tich 18%
26 D06 man 17%
27 | Chim 17%
28 | Thuc vat trén can 16%
29 | Hinh thai hoc dong chay 15%
30 [DPo cling 14%
31 | Chlorophyll 14%
32 [ Clo 11%
33 | Kim loai 10%
34 | Thanh phan khi 10%
35 | Céc cong trinh xay dung 9%
36 | Thuc vat n6i 7%
37 | Bong vat hai manh 6%
38 | Thuoc BVTV 5%
39 | Hydro cacbon 4%
40 | Doc tinh 3%
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* SO lvong mau can lay

* Vi tri lay mau — tuyén lay mau
» Tan suat lay mau

* Dung cu lay mau

« Thu tuc/thao tac ldy mau
« Kiém soat chat luong miu

§!
b

7 A
n .‘7

I S6 luong
S

J .
I V1 tri ‘ ITén suﬁt‘

 Péanh du toa d6 1én ban b

' Thil tuc

b

ITuyén lay mau ‘

|

14

Dung cu lay mau

1

¢,
liy mdu | Tha

!
tuc QC



Muctuqunisie d O pitukitn e té.

Nhu thé nao?

Phwong an liy miu (chwong trinh liy miu)




5. Xic di 4n phan-tf

e C4c nodi dung can Xac dinh;
 Phuong phéap phan tich theo ting thong sb
e Thiét bi, hoa chat, dung cu phan tich
 Phuong phép hiéu chuan va dam bao chat lugng két qua do

* Can cu xac dinh phuong an phan tich

N

Muc tiéu quan trac

J

Tinh phéap |y’

Diéu kién thuc té




Muc tiéu quan trac

Tinh phap ly

Piéu kién thuc té

\
KMnO,
Chuan d6

Héa chat sir dung

K¥y thuat phan tich




6. Xae dinh phuong an s dungihc“n{tin

>

Xir 1y s0 liéu

K

Panh gia két qua

Hiéu chinh s6 liéu

|

Xtr Iy thong ké

Cong bo thong tin

Bdo cdo hién trang MT quéc gia

Str dung thong tin

Cong khai thdng tin

Bao cao tac dong MT nganh/linh vuc

Bao cao hién trang moi truong cdp tinh

Muc dich riéng biét

Bao cao giam sat moi truong dinh ky

Luu trir bi mat




1. Danh sach nhan luc va phan cong nhiém vu

2. Danh sach to chtrc, ca nhan phdi hop thuc hién

3. Danh muc trang thiét bi, phuong tién, nguyén vat licu
4. Nguén va ké hoach st dung kinh phi

5. Ké hoach thuc hién dam bao va kiém soat chat luong



1. Dw bao s Iwgng mau

 Bién dong cua moi trwong

e Muc ti€u quan trac

- Danh gia trwe quan (quan sat nhiing yéu t6 anh hudng
t6i chat lugng moi truong)

> Kién thirc ban dia

e Diéu tra, phong van

e Y kién chuyén gia

- CA4c s0 liéu thir cap (VD: bao céo hién trang moi truong
qudc gia, b4o céo chuyén dé moi trudng)

> Gid tri ctia thong so: X £




e Bién dong cua mo1 truong
* Muc tiéu quan trac

Budc 1. Xac dinh loai tram quan trac (s6 luong tram) can st dung

Budc 2. Can ctr sai s0 cho phép (SE, Eyg pnep)

2
SE . _I_t S Trong do: X: gid tri trung binh cua thong so
T N Xcho phép: €14 tri cho phép cuia thong sO
t: gia tri kiém tra student
E — + )? — X s2: phuong sai mau

chophép chophép

n: s6 mau da lay

* Sai so (t6i da) cho phép la gia tri chénh 1éch cao nhat c6 thé chap nhan

> Khodng cho phép ciia thong so: X +Ey e



Mure y nghia (a) (

Bo tin cay (%)

120
Rat lon

0.8
20
0.325
0.289
0.277
0.271
0.267
0.265
0.263
0.262
0.261
0.260
0.260
0.259
0.259
0.258
0.258
0.258
0.257
0.257
0.257
0.257
0.257
0.256
0.256
0.256
0.256
0.256
0.256
0.256
0.256
0.256
0.255
0.255
0.254
0.254
0.253

Bang tra t-test

0.6
40
0.727
0.617
0.584
0.569
0.559
0.553
0.549
0.546
0.543
0.542
0.540
0.539
0.538
0.537
0.536
0.535
0.534
0.534
0.533
0.533
0.532
0.532
0.532
0.531
0.531
0.531
0.531
0.530
0.530
0.530
0.529
0.528
0.527
0.526
0.524

60
1.376
1.061
0.978
0.941
0.920
0.906
0.896
0.889
0.883
0.879
0.876
0.873
0.870
0.868
0.866
0.865
0.863
0.862
0.861
0.860
0.859
0.858
0.858
0.857
0.856
0.856
0.855
0.855
0.854
0.854
0.851
0.849
0.848
0.845
0.842

0.2
80
3.078
1.886
1.638
1.533
1.476
1.440
1.415
1.397
1.383
1.372
1.363
1.356
1.350
1.345
1.341
1.337
1.333
1.330
1.328
1.325
1.323
1.321
1.319
1.318
1.316
1.315
1.314
1.313
1.311
1.310
1.303
1.299
1.296
1.289
1.282

0.1
90
6.314
2.920
2.353
2.132
2.015
1.943
1.895
1.860
1.833
1.812
1.796
1.782
1.771
1.761
1.753
1.746
1.740
1.734
1.729
1.725
1.721
1.717
1.714
1.711
1.708
1.706
1.703
1.701
1.699
1.697
1.684
1.676
1.671
1.658
1.645

0.05
95
12.706
4.303
3.182
2.776
2.571
2.447
2.365
2.306
2.262
2.228
2.201
2.179
2.160
2.145
2.131
2.120
2.110
2.101
2.093
2.086
2.080
2.074
2.069
2.064
2.060
2.056
2.052
2.048
2.045
2.042
2.021
2.009
2.000
1.980
1.960

0.02
98
31.821
6.965
4.541
3.747
3.365
3.143
2.998
2.896
2.821
2.164
2.718
2.681
2.650
2.624
2.602
2.9583
2.9567
2.952
2.539
2.528
2.518
2.508
2.500
2.492
2.485
2.479
2473
2.467
2.462
2.457
2.423
2.403
2.390
2.358
2.327

/

0.01
99
63.657
9.925
5.841
4.604
4.032
3.707
3.499
3.355
3.250
3.169
3.106
3.055
3.012
2977
2.947
2.921
2.898
2.878
2.861
2.845
2.831
2.819
2.807
2.7197
2.787
2.779
2.771
2.763
2.156
2.750
2.704
2.6/8
2.660
2.617
2.576



1. Dy bao sohrong mau—"

Cong thuac (US EPA, 2004)
22 2
n=ts"/E

Trong d6:  t: 14 gia tri kiém tra student (tra bang voi n — 1 béac ty do va mitc ¥ nghia a)
s: do léch chuan
s2: phuong sai cua tap hop mau
n: s6 mau



 balt u

Bai 1: Tap hop 10 mau dugc lay ngau nhién tai mot khu vuc cho gia
tri do cia Pb duoc trinh bay trong bang dudi day.

M 1203405 6 789 10

Ham lugng Pb (ppm) 91 95 104 82 95 103 97 89 85 89

a. Tinh toan muc sai s6 cho phép (SE)?
b. Néu murc do chinh xé&c khong thé chap nhan va chi cho phép sai so
toi da la 2 ppm, bao nhiéu mau can dugc lay & muac Y nghia 0,05?

Bai 2: S6 liéu thtr cap cua mot chuong trinh 1ay mau ngau nhién cho
thay nong d6 Hg & mot khu vue dao dong trong khoang 2 — 20 pg/kg
va do 1éch chuan s = 3,25 pg/kg (n = 10). Dy bao s6 lugng mau sao
cho sai s6 toi da cho phép thap hon + 1 pg/kg va + 2 pg/kg & mic y
nghia 0,05. So sanh 2 két qua thu dugc.



~ 2. Tinh dai dién"trong lay-mau

—~

Tinh dai dién duoc xac dinh bang murc d0 chinh x4c cua

sO li¢u quan trac phan anh dugc dac trung cua mo1 truong

Tinh dai di€én phu thudc muc ti€u quan trac:

Cay an qua [4—> Lua

P6 thi

Lam mudi |<49— NTTS

$3

Cong nghiép

Vidu: Cac ap luc dén leu viee song

Vung tich Iy chat &

Cong thai nhiém tir nueée thai

Ving dam

Ap liee nguon thai dén ho



- 2. Tinh daW
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* Tinh dai dién phu thudc dic diém ctia moi trudng;

oooooo
llllll

rrrrrr
.............
00000000
]
bbbbbb

tttttt
oooooo

oooooo
llllll

oooooo

oooooo
oooooo

Ngiu nhién Pongdéu Hopnhom Phanlép  Gradient

Hién trang 1 4 I 10 13
Dién bién 2 5 8 11 14
Quan Iy 3 6 9 12 15

Tai cac dang phan b0, tmg v6i cac phwong an tiép can
khac nhau, vi tri nao la vi tri dai dién?



2. "Tinh dai di¢n"trong lay- mau

Cac yéu t6 anh hwéng dén tinh dai dién

~ I « Pham vi nho: dong nhat; Pham vi vi mé: khong dong nhat
Mﬂt -+ Qua trinh van chuyén, tich lily > phan tang dang ké theo dd sau.

« Pia chat, tho nhudng, thuy vin anh huong dén chat luong mau

Mx TR « Pham vi nho: khong dong nhat; Pham vi vi mo: dong nhat
ai '+ Ngudn phét sinh, qua trinh quén 1y anh huong dén dic tinh CTR
| « Thanh phan phirc tap, khong duoc 1dy mau hdn hop quy mé nhod

Mﬁu nuge . Nm?’c dﬁ’flg: chat lu:(a’ng 1.1;11:6’0 ‘khéc biét thec: d(f)A sﬁu‘ ?
e * Nudc chay: phy thudc ki€u va luu lwong/van toc dong chay
M b i e dons e
Maukhi 5 e v, i a, i, i i, Vit cin.
Mﬁu QV * SV la thong s6: loai, kich thudc, gi6i tinh, kha nang di dong...

« SV 1a mdi truong: loai, gidi tinh, tudi phat trién, kich thudre. ..
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Cac yéu to6 anh hwéng dén tinh dai dién

| Luwu lwong trung binh dong chay
Q= Zhva Z (h,+h_ )(w —w, );(vn+vn_1)

Q la luu lwong xa thai (m3/s)

W, 1& chiéu réng tai diém thirn (m)
h, 1& dé sau tai diém thirn (m)

v, 1& vdn toc dong miede tai diém thien (m/s)

Chiéu cao hiéu dung ciia 6ng khoi e
g

HP
HS 1 chiéu cao xay dung
hY A A 2 A 7 = Hr
HP la do nang cua vét khoi
HT 14 chiéu cao hiéu dung HS

V7Y =TS TS TS TIPTS5 7= = T T =TT




~

2. Tinh dai di¢n“trong la)LmﬁTl

Bl

N

B2

-

B3

G

B4

G

Trinh tu iy méu dai dién

Ve

Khu vue dai dién: phan anh chinh xac cho mot ap luc td1 mo1 truong. ‘

Vi o
Vi tri dai di€n: 1a vi tri phan anh chinh xac cho do6i tu’crng trong khu vuc
da1 dién; co thé 1a mot diém hodc mot tap hop cac diém cung tinh chat.

p B
Piém dai dién: 1a d1em phan anh chinh xac cho dic trung va diéu kién

moi trudng cua vi tri lay mau (vi tri dai dién).
J

3 i
Mau dai dién: 13 mau phan anh chinh xac cho déac trung va diéu kién

moi truong tai diém lay mau (diém dai dién)
Y,

« Méiu don: la mau dugc thu thap va xac dinh chat luong cho mot vi tri nhat dinh vao mot
thoi diém nhat dinh (DOE 1996) (mau thoi diém hay mau rdi rac (US ACE, 1994).)

« Miu hén hop: 1a mau dugc tron 1an tir hai hodc nhiéu mau don dugc lay tai mot vi tri
va/hodc tai nhitng thoi diém khac nhau (US ACE, 1994).
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Khu vuc chiu anh hudng ctia tham canh lda
O rudng dién hinh cho hoat dong

Mau dat thu thap duoc

Mau lay chuan bi phan tich

Mau lay di phan tich N tong s6
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Vi du 3: Xac dinh khu vue — v

i tri — diém — mau da

Khu cong
h./\
/b ngniep

- €101 + C20-
Q2+Q;

Khu nuobi
trong thuy
san

Cua bién



3. Cac phlt(l’ll&p\hilp lay mau
— 3.1. Lay mau phong doan

Khéi niém: Lay mau phong doan cho phép lwa chon cac vi tri ldy mau dua
theo muyc dich da xac dinh tir trude khi thuc hién chuong trinh lay mau.

Piic diém: Phuong phap doi hoi phai st dung mdt luong théng tin tht cap
kha day du vé khu vuc lay mau

Pham vi ap dung
X&c dinh su 6 mit hay vang mat ctia mot chat, mot yéu t6 moi truong
X&c dinh nguon goc, mirc d6 chat 6 nhiém khi xay ra su c6 méi truong
Kiém tra gia thuyét nghién ctru
Y&u cau danh gia bo sung (tham tra lai két qua quan trac)

Vidu: Quan trac nudc ngam tai CAC giéng san CO;
Kiém ké nguodn thai di vao 1 moi trudong nhat dinh



y ~
~ 3.1 Lay mauphong doan™
Uu diém
Phuong an lay mau xac dinh bang muc tiéu quan trac va thong tin tht cap
S6 luong mau nhd
Han ché duoc nhan cong va chi phi
Han ché
Doi hoi nguoi lay mau phai ¢6 k¥ thuat, thao tac tot
Két qua cua lay mau phong doan dugc sit dung cho cac nghién ciru hodc
quan trac cao hon va thuong khéng duoc cong bo

Keith (1990): ldy mdu déi véi nhitng nghién ciru sir dung nhitng thong tin thir cap
dam bdo tinh khoa hoc va tin cdy thi cO thé sir dung ldy mdu phéng dodn, nhung
nhung ldy mau cho nhitng quan frdc mang tinh phap Iy thi 76t nhdt nén sir dung
cac phwong phap lay mau ngau nhién, phan Iép hodc hé thong.



3.2 Lay mau'ngau nhiép=

Khéi niém: Lay mau ngiu nhién don gian 1a khi mau dugc xac o -

dinh “bat ky” khong co chu dich tir trudc.

Piic trung: Trong lay mau ngiu nhién, mdi don vi nong do/mat
dd cta mau déu co thé dugc chon - Cac mau hoan toan déc
1ap v€é mat thong ké

Pham vi 4p dung: Phuong phap lay mau ngiu nhién thira nhan
su thay doi ctia moi truong la khdng quan trong:
Pi biét phan bd ciia mdi truong 1a dong déu (uniform) hoic
thuan nhat (homogeneous) hoic ngau nhién (random);

Théng tin thtr cap vé néng d6 cac chat hay phan bd cac yéu ©

t6 moéi truong cd dugc it nhat hodc khdng dang tin cay,
khong co gia tri thong ké (chwa biét).

Phan loai: Lay méu ngiu nhién don gian

LAy miu ngiu nhién phan 1ép ®
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/ 7k .
Ngau nhién don gidn
Uu diém:

* Xéc dinh vi tri 1dy mau don gian

* RO rang va minh bach trong thong ké

Han ché:

* Luwa chon vi tri léy mau khong su
dung hét nhiing kién thirc vé ddi
twong moi trudng —> tang chi phi

* B6 qua mdt s6 nhiing vi tri, thoi diém
dic biét (diém nong méi trudng)

* Piém lay miu c6 thé roi vao vi tri
kho/khong thé 1ay mau

Theo US EPA (1995), phuong phap nay

khong nén ap dung cho cac loai hinh moi

truong dong (nuwoc chay, dong khi...)

Nong do
Pb (mg/l)

1 4 7 10 13 16 19 22 25 28 31
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~ Ngau nhién phan lop
Phan chia khu vyc 1dy mAu ra thanh céc 16p
- Trong mdi 16p mau duoc lay tham tra, ngiu nhién hoic theo hé
thong (hé thong hodc doc lap voi nhau)

L6p c6 thé dugce chia theo théi gian/khdng gian
- Trong mdi 16p, cac yéu té moi trudng ddong nhat hon so véi
tong thé khu vyc lay mau.

Cho phép so sanh gifra cac 16p
Str dung triét dé so liéu thir cap dé phan 16p
Tinh linh dong cao trong tiép can ldy mau

Phu thuoc chi phi thuc hi¢n, mirc do bién dong, tam quan trong
© cuamoi lop

Khi xac dinh duoc quy luat phan b ciia cac yéu to méi truong
" Khi gia thuyét nghién ciru thién vé phép so sanh




32 Lay ma A 16

~ Ngdu nhién phan lép Vi du: Téng dién tich tinh S 12 41.000 ha, 03 logi

. 2 z hinh sir dung ddt A, B va C chiém dién tich 7.000
4[ S0 lwgng mau (n,)theo moi 16p phu thudc vao: }7 ha, 13.000 ha va 21.000 ha. Bg léch chudn SO,

trong khong khi lan luot 13 2, 4, 1 mg/m?, Tong so
« Muc tiéu quan tric > TAm quan trong (w, = Ak/A) mau cdn ldy 14 42 mdu, chi phi ldy mdu bang nhau.
. B1§n dong trong 16p (40 ?ch chuan s,) : - n
 Chi phi lay mau trong mo1 16p (C,) ’ A ¢ .
| . * .
( Cac phwong phap phén chia s6 lrong miu: ‘ el Is Uil
. . . L . - .
{ 1. Phan phdi déu — T ]eTe , ol e
n, = n/k : . S : :
{ 2. Phan phdi theo ty 18 —
0= nw = Liy méu phén 16p phin phoi déu
k= 7k n, =ng=nc=42/3 =14 mau
— = Lay mau phén I6p phan phoi theo ty I¢
{ 3. Phan phéi t6i uu — n, =7 mau
ng =13 mau
wesk/ VG WSk " e =22mau .
e = n— (1) g =n——— (2 = Léiy mau phén 16p phén phéi t6i wu Neyman
) = . = 7 mdu
(wese /+/ Cr) Zw § M4 L
Z‘ Kk V k) o K © ng=25mdu
k=1 ne =10 mau




3. Lay mauhé thong—

Khéai niém: 1a phuong phap lay mau ma tai d6 cdc mau c6 quan hé thong ké
chat ché voi nhau theo khong gian va thoi gian

Piic trung: cho phép cac mau duoc lay theo nhiing hwéng (chiéu) va
khoang nhat dinh theo thoi gian hoic khong gian

Pham Vi 4p dung: xac dinh mac d6 6 nhiém trong nudc, khong khi va dat;
xac dinh dién bién cic yéu té mdi truong

Uu diém:
Két qua mau hé thong minh bach va c6 gia tri phap 1y cao (US EPA, 2002)
Xéc dinh duoc quy luat bién dong theo khong gian va thoi gian
Ngoai suy duoc theo khong gian va thoi gian
Dé quan Iy mang luéi lay mau

Han ché:
Néu méi trudng bién dong theo chu ky, cac mau co thé ¢ ciing xu hudng
Tinh cirng nhic cia mang ludi lay mau



" 3.3. Lay mawhé thong—"

- Trinh tw thue hién:
Buwéc 1: X4c dinh loai mang 6 chia

VAVAVAN
Buwoc 2: Xac dinh Kich thwéc ciia mot 6 co sé (L)

Mang mot chiéu

L= A/n
. L = A L = A
Mang hai chiéu V' n \ 0,866n
L — rA L — rA
Mang ba chiéu \'n \ 0,866n

Bwée 3: Tién hanh ldy miu tai mbi 6

m
s

X X

ws)]
)

N
e

Trong do:

A: Kich thuwoc cua khu vuc
N: 86 lvong mau
r: 86 mau co dinh 1 chiéu
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A
thon

H¢é thong chuan tic

* (Lidy mau hé théng chia 0):

mau dugc lay ¢ diém nuat hoac
gitra moi 0

Ngiu nhién hé thong

Mau dau tién dugc lay hoan
toan ngau nhién, cdc mau sau
duoc lay cach miu dau mot
khoang nhat dinh

Hé théng 6 chia cd sin, cac
mau dugc lay ngiu nhién
trong moi 0
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Lay mau thim do cé thé coi 1a mot dang cua ldy mau tham tra

xac dinh gia thuyét nghién ctru hoic thuc hién bang phuong
phap lay mau ngau nhién don gian.

Xdc dinh van dé Quan trac van dé moi treong

e
ol O
- £y Y
\J \J \

}—9

Lay mau ngau nhién Lay mau ngau nhién phan lép

Ung dung ldy méau tham d0 trong Xac dinh van dé moi truwong



- 3.4 Mot so phuong phap khac

Lay mau lat cit c6 thé coi 1a dang bién d6i cua ldy mdu hé thong theo mang cho
phép vach cac tuyén lay mau song song (1) hoic khong song song (2)

-—
e
=

T S
Khoang cach khong déu

(1) (2)
Ung dung:
X&c dinh anh hudng ciia nguon diém dudi tic dong cua gio.
Lay mau bun day, cira séng, dat véi dia hinh dic biét.
Cac ho, ho chira, dam ph4, bién véi dién tich 16n ma viéc 1ay mau phai sir dung tau thuyén.
Tuyén zig zag trén suon doc

Lay miu theo dwong chéo 13 mot dang ctia lay mau lat cat véi 2 14t cat chéo nhau
ap dung trén mot doi twong moi truong hai chiéu co dién tich xac dinh



* Lya chon phuong phap cin ctr vao muc tiéu cu thé

E | E5|8p| 2, | €| 5|
s | 25| 22 | £ | 26| 3| Bg
= 1(5 g I(C% S :0-))' ' I(C% H. = b 8
2 5 S 5 "8, T © &0 3 ﬁ o
= Z Z Z
Xac dinh ap luc/tac dong 1 4 3 2 3 3 2
X&c dinh nguon tac dong 1 4 2 2 3 2 3
X&c dinh pham Vi chat 6 nhiém 4 3 3 1 1 1 1
Danh gia hiéu qua xu ly 3 3 1 2 2 4 2
Panh gia khu vuc khong 6 nhiém 4 1 3 1 1 1 1

Ghi chu: 1 — T6t; 2 — Chdp nhdn; 3 — Chdp nhdn trong mét sé truong hop; 4 — Khong chdp nhdn

e Tinh linh déng trong ap dung phuong phap lay mau

Lay miu ngau nhién
L4y mau tham do Lay mau h¢ thong Lay mau tham tra
L ) | Lay mau theophanlép L )

Xac dinh van dé Danh gia van dé Kiém ching van dé
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CAc cau héi can phai tra 10i:

1.

N

©® N o o A~ w

10.

11.

Can thiét phai xin y kién ctia cht s& hitu?

Viéc 1dy miu cO can phai st dung cé4c thiét bi dic biét hay
khong va diéu kién hién c6?

S6 mau va s6 1an 1ap lai 1a bao nhiéu?

Y&u cau ciia mau can phan tich dinh tinh hay dinh luong?

Ho4 chat va dung cu yéu cau la gi?

Phuong phap phan tich va thiét bi phan tich can la gi?

Thé tich mau yéu cau ddi véi k¥ thuat phan tich 12 bao nhiéu?

C6 can phai ap dung c4c quy dinh chuan dbi vaoi khu vuc lay
mau khong?

Loai binh chira miu va yéu cau bao quan cia cac thdng sb
phan tich 1a gi, c6 du diéu kién dé thuc hién khdng?

Binh chira c6 yéu cau can phai xu Iy trude khi 1ldy miu hay
khong va cach xir ly?

Thiét bi ding dé bao quan mau I gi?

4. Ky thuatlay man—

KY THUAT

To chirc mang ludi

Dung cu lay mau

Thii tuc 1y miu
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* Lua chon loai dung cu phu hop (nhua/thuy tinh/thach anh/teflon)

* Dung lay mau va chira mau phai dugc rira sach trudc khi sir dung
theo nhiing quy trinh riéng. Loai bo cac binh nghi ngd nhiém ban

iiui trinh trdni rua dung cu: |
e S
- RuabaigRESESEeREhieuln 000
-
Bl
| -
C RoRRSRE
-
- Dekho khong khi/say kho trude khi st dung




4.1. Ky thudtlay.mau nuge==
/

1. Dung cu lay mau nuéc

) Gau muc va cac loai dung cu khong chuyén dung

<+ Khoéng ap dung trong lay mau nudc thai Ungrip clamp
DCK hol
Berier polyprosyfene
250 ml (1 ml)

2 Binh treo E/ézé//&

—Pole relescoprng aluminum heav

< Dang binh treo don gian | — duty 250-450 cm (96180 i)
% Dang binh Dussart (binh thoat khi dang c6 hep) T —
%  Dang binh Valas: thiét bi dong mo c6 tir tinh

) Binh tru mé
< Binh Kemmerer (1)
< Binh Vandorn (2 va 3)

) Bom va c4c thiét bi c6 dinh lwu lwong
<  Khuyén céo ap dung trong lay miu nudc theo do6 sau



ek z
biem quan trac

Lay mau nwéc ngam, nuwdc cap
e Théng qua cac giéng quan trac hodc sir dung (san c0)

a

b=

=

» Pé chay hét phan nuéc ci (luy ¥ khoang cach dén

aNuw nNes O

M nrée ngam

nguodn cap/dd sau cua giéng, kich thude, van toc...)

o

Bs

o Lay day mAu tir tir dé tranh xuat hién bot khi

n

w

~

new Ae

Lay mau nwéc mat, nwoc thai




Gau muc
Khoan bun

Gau ngoam

uat lﬁy mau bu
1. Dung cu lay mau bun

4

< Khoan trong Iyc st dung luc trong trudng c6 thé lay mau & do
sau dudi 2m ngoai trir Khoan Kastenlot (6m).

< Khoan xodn gom mot phan ong tru bén ngodi va tru xoan bén
trong, co thé 1am thay dbi cau tric bun, d6 sau khéng qua 12m

< Khoan pittong st dung luc hit chan khdng dé thu mau, cé thé lay

mau & d6 sau trén 20m.

)

o0

o0

Peterson Ponar Birge-Ekman

Kich thuéc 16n Kich thudc lon Kich thudc 16n

Bun min, phu sa, cat, séi Bun min, phu sa, cat Bun min, phu sa, cat min




2. Thu tuc Tay'mau bin—

Dic diém Gau mic Gau ngoam Khoan
Dong kin cua thiét bi Khéng Co Co
Vét cat thay duoc Khong Cé Cé
Mat mat khoi lugng Co Cé Cé
Thao tac sir dung Dé Trung binh Khé
Khoi lugng mau lay dugc Nhé Trung binh Nhé/trung binh
An toan trong st dung Cao Thap Trung binh
Dién tich bé mit mau Rong Rong Hep
D6 sau lay mau Nhé Trung binh Lon
Chi phi Thap Trung binh Trung binh/cao
Panh gia vat Iy Khéng C6 C6
Panh gia hoa hoc Khong Co Co
Panh gia sinh hoc Co Co Co/khong
DPanh gia chat luong nuéc trong bun Khong Cao/khong Cé

= Thao tac (thi tuc) ldy miu bin dung khoan hoic gau ngoam
Han ché t6i da nhiéu loan vat Iy d6i vdi méi truong

Han ché tdi da mat mat vat chat do rira troi
Thay d6i it nhat két cau bun sau khi thu thap

Kiém soat anh hudong do nhiém ban mau




/ 1. Dung cu lay mau dat

Xéng cam tay (hoic tuong tu) sir dung trong lay mau dat tang mat
Khoan dat ap dung lay mau dat ting mit va mau dat theo do sau

» | JA - Mili khoan dat tang mat >

| | SP - Miii khoan tang sau, dat cimg

SON - Miii khoan dat nhiéu soi

' | SA - Miii khoan dat cat/cat

| SOC - Miii khoan dat mém, am — e
“» | SOD - Miii khoan dét u6t S, %{5
-l
~r A A N "@ ; S
SOS - Mii1 khoan dat thong thuong N N o




2. Thu tuc Tay'mau dat—

Sir dung xéng cim tay

M0 ta hién truong tai vi tri 14y mau
Lam sach bé mat

Pao hd sdu 15 cm, mot mat dao
phang tao gdéc nghiéng khoang 20 -
30°s0 vo1 truc vuong goc mat dat
Dung xéng dao lay mot 16p dat day
khoang 1 inch (2,5 — 3 cm).

Dung dao hoac tuong tu cat léy mot
dai dat chinh gifta xéng v&1 do rong
khoang 1 inch, con lai loai bo.

Lap lai budc 4 va 5 vai lan cho dén
khi du khoi lugng dat yéu cau

Chuyén vao thi kin, ghi nhan mac

St dung khoan

M0 ta hién truong tai vi tri lay mau
Lam sach bé mit

Dit khoan vudng goc véi mat dat, vin
khoan theo chiéu kim dong ho dong
thoi an xuong dén do sau can thiet.
Durng lai van khoan nguoc chiéu kim
dong ho dong thoi nhac 1én

Dlng dao hoic que dau nhon can than
tach dat khoi ong khoan, 1ap lai vai lan
den khi da khoi luong.

Chuyén vao tdi kin, ghi nhan. (Két
thuc néu chi lay mau dat tang mat)
Lam sach khoan, dat khoan vao dung
vi tri cii, tiép tuc lap lai budc 3 — 6 va
5 doi voi cac do sau tiep theo



| 4 ~
4.4, Ky thuatlay mau-khi~
Po dac hoiac thu thap so liéu khi twong
Nhist dp khong khi: nhiét do tai thoi diém 14y mau, nhiét do tai ctra
xa (mié€ng ong khoi, trong nha xudng, ctra thong gido cong trinh...)
nhiét do trung binh ngay, nhiét d6 toi cao, toi thap trung binh ngay...
Huwéng gi6 chii dago (thdng thuong thong tin duge biéu dién dudi
dang 14 gi6 d6i voi cac ban db hién trang)
Vén toc gio van toc gio trung binh, van téc gid theo cac hudng
Birc xa mdt troi cuong do trung binh ngay, sé gio nang, tong luong
birc xa trung binh nam...

D¢ am tuong d6i, d6 am tuyét doi cua khong khi tai thoi diém do...
Lwong mwa, s6 NQay mira

Tén sudt thoi biét bit thuong



L DQW

* C4c thiét bi do
e Thiét bi do vi khi hau
o Thiét bi do khi thai
e Thiét bi do khéng khi xung quanh

o CA4c thiét bi lay mau
e Liy mau thu dong (passive sampling):
dung cu lay mau c6 bé mit thodng 16n
cho phép khi-bui di qua bang qué trinh
khuéch tan
e Liy mau chu dong (active sampling): (h .
dung cu lay mau c6 két hop bom hat khi




2. Thu tum)L\u khongW

//Lé‘iy mau moi trueong xung quanh (doi véi bui)

Tong bui/Bui ling/Bui lo litng
L'Qiy mau thy dong: khi dugc cho khuéch tan qua luoi loc, cac hat
bui c6 kich thudc 16n s€ b1 gilr lai. Phuong phap nay dugc ap dung
d6i véi cac dong day (va lay mau bui lang)
Lay mau chu dong (cudng ép): dung bom hat hut thé tich khi nhat
dinh qua luéi loc, cac hat bui duogc gitr la1 trén lud.

Phwong phép phén tich thanh phan (Bui PM,,, PM, )
B6 va cham kiéu tang
Bo6 va cham ao

Bo va cham ly tam



Lay méu khi méi truong Xung quanh (d6i véi khi)
——— Phwong phap thé cho khi

Lay mau kho Lay mau wot
YERET X 5 A e A, g ' |
Thiet b1 lay mau c6 thé tich nhat dinh :::::::aﬂl g','::ﬁ::i;d
, , L. cylindel
Hut khi sao cho lugng khi di1 qua _ damp
thiét bi gap 6 lan thé tich cta nod rubber glass tube
: stoppel —§
Uu diém: khong ché dugc qua trinh | = | camp
nhiém ban test | © wough £ stand
tube [ J ©
C:l nnnnnnnn :_ nnnnnnnnn
rea[:tiu“ rrrrlrrrré C;. rrrrrrrrr
e*mixture _
; Mot s6 chat khi cd thé hoa tan vao
() ® chat 1ong, mot s6 thanh phan bay

hoi tr nude vao khong khi - su
dung cac loai dung dich tro hodc
© tién hanh & nhiét d6 cao.

Thé tich thiét bi lay mau 16n



/LéfV mau Kho (phweng phap-hap ph)

Y&u cau doi véi vat liéu hap phu Pic diém:

e Dién tich bé mit riéng lon * Téc d6 hap phu cham (anh

» Kich thu6c hat va kich thuoc mao  huong tdi thoi gian lay mau) ‘
quan phu hop * Hiéu qua khong dat 100% (can

 CO6 kha ning hap phu chon loc hé s0 c’:huyén déi?

* CO6 kha ning giai hap ® Chi hap phu chat khi c6 phan

» C6 d6 bén co hoc va bén nhiét tr lugng lon hogc lien quan

nhom chuc

SOLID SORBENT (CHARCOAL)

l (o]
o [ T>
FEE

WELL-DEFINED DIFFUSION TUBE

THIN MEMBRANE



* Viéc thu mau mat thoi gian do qua trinh héap thu
xay ra cham

» Hé sb hép thu phu thudc vao nhiéu yéu t6: ban
chat chat khi va chat long, nhiét do, van tbc bom
khi... Thong thuong, hé s6 hap thu khong thé dat
100% do d6 thuong phai st dung cic hé sb
chuyén ddi can ct vao loai chat hép thu va bi
hap thu.

e Chi ap dung duoc d6i voi mot so chat khi co kha
ning hoa tan cao: Cac oxit axit duoc hap thu vao
dung dich kiém, khi mang tinh bazo dugc hap
thu trong dung dich mang tinh axit.
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~ _ 7 fham ¢ sur thay

dbi dong
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— — Mt phing iy miu

I Ihsm co sir thay

dbi dong
\—

e
l

|+—mw
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QoeoPo0 poao

e Thoi gian/thé tich

Yéu cau lay mau

Thong so [ Thoi gian (phdt)

Bui tong so 60
PM,, 60
Do khoi 60
(6(0) 120
SO, 20
NO, 1

H,SO, (dang hat) 120
HCI, HBr, HF, Cl,, Br, 120
Tong florua 120
H,S 120
Hop chat hitu co 120
Téng VOC 120
PAHSs 120
Dioxin va furan 180
Pb 120
Kim loai (khac) 120

Thé tich (Ift)

1500
1500
1500
20
20
2
2800
2800
2800
2800
2800
2800
2800
3000
2800
2800

Phan tram dang toc (%)
90-110
90-110
90-100




5. Bao unSau thu thap—
— 5.1.Vai tr0 ciia bio quan

Bio quan miu 12 st dung mét hodc mét t6 hop cac bién phap ky thudt
nham han ché nhitng bién doi chat lwong mau trong thoi gian lueu triv.

Han ché cac qua trinh tu nhién 1am bién d6i nong d6 cac chat trong mau
Han ché cac qué trinh nhiém ban tr thiét bi hodc hoa chat bao quan

Phan huy cua sinh vat

Phan ung hoa hoc . :
Thém hoa chat bao quan
Bay hoi (Axit, Bazo, Chat kim him)
o I Hap phu
Gitr lanh trong toi p pit . ) :
(nhiét & tir 2 — 6 °C) - Chon binh chtra phu hop
i Hap thy (Thay tinh/Nhya)
X . C6 nap/Co vach ngin)
Khuéch tan (CO nap/Co vach ng
ucch [ (Trong/T61 mau)
Quang hoa




~

5.2. Ky thuat'bao.quan m
/a.Ll.ra chon dung cu chira mau (Iay mau)

Cac sai so co ban do dung cu chira mau Can cir chon dung cu chira mau
Nhiem ban dung moi tir cac binh PE, PVC... Vit liéu phu hop
Hap phu kim loai Ién thanh binh thuy tinh Thé tich phu hop
Hap phu chat hiru co 1én thanh binh PE, PVC Han ché anh sang/quang héa
Hoa tan tir binh chtra bang kim loai Han ché bay hoi/khuéch tan

Chi tiéu phéan tich Binh chira Chi tiéu phéan tich Binh chiwra Chi tiéu phan tich Binh chira

Téng s6 Coliform, phan PG pH P.G  Photpho tong sb PG
Amoni PG  Nito hitu co PG  Chit lang tong sb PG
Nhu cau oxi sinh hoa (BOD) PG  Crom VI PG  TSS,SS, TDS PG
Bo P, T  Thuy ngin PG  Chit lang cO thé lang PG
Brom PG  Kim loai trir Bo, Cr VI va Hg P.G  Chatlang ¢ dang d& bay hoi PG
Nhu cau oxy Iy thuyét (TOC) PG  Nitrat PG  Silic PG
Nhu cau oxi hod hoc (COD) PG  Nitrat-nitrit PG  Dodan PG
Mau sic PG  Cachon hitu co PG  Sunfat PG
Cyanua tng s6 PG  Orthophotphat PG  Sunfit PG
Florua P DO G Chét hoat dong bé mat PG

Chét rin PG  Phenol G b6 duc P.G




/

~ b. Baoquanlanh —

Lam lanh é nhiét d¢ 4°C
Lam lanh sau

* Nhiét do dong bang cua nudce phu thudc vao mot sO yéu t6 trong do c6
nodng do cac chat hoa tan vi du do min ctia mau.

D6 min (°/,) 0 10 20 30 35
Diém dong bang (°C) 0 05 -11 -16 -1.9

e Thanh phan céc chat hoa tan khac nhau ciing lam thay dm nhiét do
dong bang cia mau nudc, dong thoi cac chat hoa tan co the hinh thanh
tinh thé ¢ nhu:ng nhiét do khac nhau va phan bé rai rac trong mau:
Natri sunphat ¢ -8 °C va natri clorit ¢ -22 °C.

* bong bang lam thay doi tong the tich mau nudc trong mot truong hop
co thé gay pha v& binh chira mau, do d6 khi ldy mau nudc chi nén lay
mau day 75 — 90 % binh chura.

e Dic biét chil y khi st dung véi mau chat ran (mau dat, bun, CTR)



~ C.Bao quan bang hoa chat

Hoéa chat

Pt

HC1, HNO,, H,S0,

Kiém hoa
- NaOH, KOH, Ca(OH),
DPoc chit Cloroform 1 — 10%

Formandehit 5 — 20%
HgCl, 1 -500 pg/l

Tac dung

Giam/gdy chét VSV
Giam hap phu kim loai

Giam két tua kim loai

Giam/gay chét VSV
Giam mat méat CN-
Giam mat mat SO,

Gay chét VSV

Bao quan lau dai mau SV

Tac dung phu

Can bang NH,/NH,, H,S/S>
Chu trinh N, mat NO,

Két tha PO,

Phtrc chét (kim loai, hitu co)

Tang két tia cac kim loai
Két tua PO,

Cén bang NH,/NH,, H,S/S?*
Chu trinh N, mat NO,

Gay nhiéu trac quang
Giai phong dinh dudng
Tuong tac kim loai

An toan héa chit



~ 4. Thoi gian"bae-quan—

GiGi han thoi gian bdo quan dwoc Xac dinh 1a thoi gian 1au nhdt ma
mau CO thé luu giit ké tir 10¢ ldy mau dén \ic do dac hodc xir Iy ma
khong gay dnh hwong ding ké den két qua phan tich, do dac

Vi du (theo quy dinh cua US.EPA):

Phan tich ngay 6-48h 7 —28 ngay 6 thang
Mul NH,, TN, COD, TOC
BOD Thanh phan hitu co
Nhiét do DO (phwong phap P
N : Thuéc BVTV
DO (pp dién cuc) Winkler) Téne chit ré
CO, 1,,0, D¢ duc, Do kiém/Do chua ong Lt ran o
et Po dan dién Kim loai
CI2 C|02 CN 1 Cr - _ - - A 4
- B, Si, Hg, F- S#, SO,? Do cung
P man Chlorophyll TP PO.% NO.-
pH Chat hoat dong bé mit VA s
Dau mé&

b6 mau




~95.3. Thu tuc bao quan mau

Sau khi lay mau, tich mau thanh cdc nhom thong sd yéu cau bao quan giéng nhau
B6 sung hoa chat can 1am ngay sau lay mau (tranh mé nhiéu lan)

Tién hanh thyc hién cac bién phap bao quan dic biét: tiét tring (khir tring) bang tia
cuc tim, phuong phap nhiét am (khir tring bang hoi nudc), phuong phap nhiét kho
(khtr tring trén ngon ltra, tro hda mau (500 — 650 °C trong 4 — 8h), sdy kho mau (60
- 90°C trong 10 — 48h)...)

Dén nhén, nhan mau phai ghi day du cac thong tin lién quan dén phuong phap bao
quan nhu: yéu cau bao quan, thoi gian bao quan, loai hoa chat bao quan, thé tich
thém vao, gidi han thoi gian bao quan... lam co sé dé thuc hién cac budc tiép theo.
Hau hét tat ca cac mau phai duogc bao quan lanh ngay ngoai hién truong (thung gif
lanh, ti dinh 6n dé béao quan mau béng nudc da hoac da khd hoac st dung tu lanh
di dong)

Bao quan dong thoi mau phan tich va cac mau kiém soat chat luong (miu trang
dung cy, mau trang hién trudng, mau trang van chuyén va cac mau chuan)

Khong thuc hién do dac, phan tich mau di vuot qué giéi han thoi gian bao quan.



4.1. Nguyén tac tiép can
- Thé hién ding don vi ciia théng so, phit hop véi phwong phap danh gid

. Thu’O’ng sur dung don vi khoi lwong/thé tich (g/l, mg/l, ng/l)
. Do1 voi nude sach: 1 g/l = 1 ppt; 1mg/| 1ppm; 1ug/l =1 ppb
« P6i nude bién, nude thai, dung méi, son, xang dau... don vi phu thudc ti trong

* Thuong st dung don vi khoi luong/khoi lwong (%, g/kg, mg/kg, ng/kg)
« Thong thuong: 1 g/kg =1 ppt; Img/kg = 1ppm; 1 ug/kg = 1 ppb;
« Gi4 tri phu thudc d6 am: mg/kg chat khd = mg/kg chat twoi/(1-d$ am)

. Gom 2 dang: khoi luong/thé tich (g/m? - ng/m?3) va thé tich/thé tich (ppt - ppb)

. Nong dd bui/cac hat trong Khong khi: 1 ppm =1 mg bui/ 1 kg khong khi

« Nong d6 cac chat khi 6 nhiém trong khong khi: 1 ppm = 1 ml khi/ 1 m3 khéng khi
« Cong thirc tinh ndng d6 cho cac chat khi: C (ug/m3) = PM/RT x C (ppm)

- Thuc hién phdn tich dam bao an toan phong thi nghiém
» An toan hoa chat va hoa chat nguy hai
« An toan vé dién va chay no



4.2. Gidi thiéu cac phu’(mg phap phan

a. Phwong pha

* Piac diém:
o Khong lam thay doi tinh chat mau méi truong
o Phan tich da va trung luong (sai s6 0,2 — 0,4%)
o Tinh chinh x4c phu thudc diéu kién mdi truong (nhiét do, dd am, tap chat), thiét bi

e S

e Loc, lang, ly tam * Rura e Can khoi luong
« Cat/ngung tu * Chung « Tinh toan két qua
. Két tia. .. . Say...
\_ v Ao / AL /

* Phan loai

o Ung dung




A A ’ R ’
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* Nguyeén tic: A + B = C + D
CA_? CB
VA VB

* Piém tuong duong la diém ma chat B thém vao vira du dé tac
dung hét véi chat A theo phuong trinh phan ung. Pé nhan dién
diém twong duwong can dua vao nhitng tin hiéu dic trung (mau
ctia chat chi thi, sy thay doi gid tri cia may do...)

PRI ncophanimg Theocich dén hinh
« Trung hoa (axit-bazo) * Truc tiép
» Tao phuc e Gian tiep
e Két tua * Nguoc

« Oxy hoa-khur « Phan doan



~ ¢ Phan tich'bang-cong-eu

“Céac phwong phap trac quang

« Quang pho ngon lira (Flame Spectroscopy)

« Quang phd hap phu phan ti (Ultraviolet—
Visible Spectroscopy — UV/VIS)

« Quang pho hap phu nguyén tir (Atomic
Absorption Spectroscopy — AAS)

« Quang pho phat xa nguyén tir (Atomic
Emission Spectroscopy — AES/ICP)

« Quang phd hdng ngoai (IR)

« Quang pho huynh quang/Rontgent

' Céc phwong phap dién tir

Théng sb

Don gian

@
&
=}
e
&
=

Tinh vi

Khéi lugng

Chuéan do

So mau
UV-VIS
Dién cuc

FS
IR

Huynh quang

AES
AAS

Séc ky (GC)

Chich ly

Cuc pho
ICP-AES

IC
LC
GC/MS

TSS

EC

pH

D¢ chua

Eh

DO

Cic chat khi

FL

Do clrng

Chlorophyll

FL

FL

Dinh duéng

FL

FL

BOD, COD

FL

« Phuong phép dién cuc ion chon loc
« Phuong phap cuc phd (pp Von — Ampe)

'LCéc phuong phap sac ky

Cation

FL

Anion

FL

FL

e

FL

F

FL

CN

Kim loai vi lwgng

FL

« Sic ky ion (lon Chromatography)
« Sic ky khi (Gas Chromatography)
« Sic ky long (Liquid Chromatography)

Diu mé khéang

Phenol

FL

Héa chit BVTV

Chit HDBM

Hiru co vi lwgng




4.3. Kiém soat chat lwong két

~— a. Yéu cau két qua quan trac

Y&u cau
chat lwong so liéu

Thanh phan (hguyén nhan) sai s6

K¥ thuat 1ay mau

Phuong phap, k¥ thuat do dac
Thiét ké chuong trinh ldy mau
Thao tac ngoai hién truong
Thoéng s6 moi truong

Phuong phéap quan trac

S6 luong thong sd moi truong
Quan ly s liéu

Tinh chinh xac

Tinh dai dién

Tinh thong nhat

Tinh lién tuc
Tinh hoan chinh

AN NI N N N NN

1. Sai s6 ngiu nhién ty 1¢ 16m, o sai s6 hé thong
—> Khong tap trung, khdng dtng (khdng chinh xac)
2. Sai s6 ngau nhién ty 1& nhé, co sai so hé thong
—> Tap trung, khéng dtng (khéng chinh xac)
3. Sai s0 ngau nhién ty 1& 16m, khong co sai s6 hé thong
- Dbung, khong tap trung (khéng chinh xac)
4. Sai s6 ngau nhién ty 1& nhé, khong c6 sai s6 hé thong
- Dung, tap trung (chinh xac)




b. Ki¢m soat chat lwong-bange phan tieh
gprs. chatlwong gp

Chat chuan bo sung cé dua ra két qua ding va chinh xac nhu ban dau khong? ‘

L+ D
A. C6 xuét hién cAc yéu t6 gay nhidu khong? | | J. C6 xuét hién c4c yéu t6 gay nhidu khong? |
> - - <>
B. C4c chat chuan b sung C. St dung nhiéu tiéu chuan bo K. Phan tich
vao nudc loai ion c0 dem sung vao mau c6 lam ting gia tri nay la chinh
lai két qua dang khong? d6i véi tat ca cac mau do khdng? X4cC
<> <> D
D. Thao tac dugc F. Phan tich G. Phan tich
thuc hién ding chua? nay la sai nay la dting
L+ D
St dung dung | | E. Thudc thtr ¢6 cho két qua chinh xéac khong? \
thao tac va lap < L -
lai buéc B Lip lai buéc B H. Céc thiét bi c6 hoat dong tot khdng? \
v6i thube thtr méi <5 D o
Stra chita hodc thay thé | = Thay dung dich chuan,

thiét bi, lap lai budc B lap lai budc B

Ghi chi: | Gia thuyét kiém sodt |

Két luan kiém soat ‘

binz > IEEH)




o R y A > A y
b. Kiém soat chat lwgng bang phén tich
/ ,
Mau kiém soét chit lwong (mau QC)
Mau tring
e MaAu trang hién trudng # Mau trang van chuyén # Mau trang trong phan tich
o Mau trang thiét bj # Mau tring phuong phép
MaAu chuan
e MaAu chuan hién truong # Mau chuan trong phan tich
e Maiu chuan tham tra # Mau chuan doi chimg
e MAu thém chuan
Maiu lip
e Mau lip hién truong
e Mau lip phong thi nghiém (mau dtp/mau chia doi)

Yéu cdu (2017) vé sé lwong mau kiém Soat chat lwong trong quan trac moi truong:
e Nn<10:ngc. =1
e 10 <n<30:ny >3
* Nn>30:nc=0,1n



}Qém soat chﬁt\hm;ngbéngﬂa%ng/lé

AL A K qen ok
Phan bo so liéu do r 959, "
® I 4 |
V6i s6 lugng mAu l6n, két qua phai 12 phan b§ |} | 8%, :
chuan (phan bo theo duong cong Gauss) Lo 0% |
I TN
e 68,26% gia tri do dac thudc khoang X + s : ! :
o 95,44% gié tri do thudc khoang X + 25 Lo |
e 99,7% gia tri do thudc khoang X + 3s N |
e Cé&c gié tri nim ngoai khoang X + 3s dugc xem la |, E i |
gia tri bat thuong | v !
1 . |
Khi mot bd so liéu du 16n khéng phan bo chuan, tir  |! B !
d6 thi phan b co thé xac dinh loai sai s6 Jo 2 Qg F Quto 420 430
018 015 -
0.10 010
005 7 .05
000 1 , L ; . .
] Ll 10 15 ] o 10 15




/})5 thi kiem sodt'chat lwong™

Mex _ _ _ _ _
! "':""_'I_'3'§""""""""""""'“ """""""""""""""""" GH KS Cantren
_— -
L 425 ¥ GH CB can trén
L Khoang canh bao .
L Khoing kiém soat Gié tri trung binh
i | Lwong thu hoi
L Gi6i han hoat dong
' I
e GH CB cén dui
e S ety SULT RIS GH KS can duoi
Min

Khoang tin cay: X £ s tai day cac gia tri dam bao tinh dung va tinh chinh xac.
Khoang canh b&o: x + 2s 14 cac gi4 tri ndm trong gidi han canh b&o can trén va
can dudi (luong thu hoi tét nhat)

Khoang kiém soat: x + 3s 14 cac gi4 tri nam trong gidi han kiém Soét can trén va
can dudi (lugng thu hoi chap nhan)

Giéi han hoat dong | c4c gia tri nam gitta C4C gia tri cuc tri

CAac gia tri nam ngoai khoang thu hdi la cac gia tri nghi ngo: khong duoc chap
nhan hodc phai dugc xac dinh va lam chinh xac lai.



Loai

Gié tri kiém dinh Q dugc tinh theo phuong trinh sau:

_ _Xk—l
VeiN<7: Q=

Trong do: X, va X,_;: gia tri bi nghi ngo sai léch va gia tri 1an can

wsol

Xy

[ I o

1

X — X,

V6iN>7: QF

Xk_

X, V& X, 12 Qi tri cuoi CUNg ciia tdp hop mau va gia tri 1an cdn

So sanh Q véi bang gid tri twong tng tai do tin cdy nhat dinh, néu Q

vuot qua gia tri trong bang, x, la gia tri sai 1éch nén dugc loai bo

60
40
20
0

1 2 3 4 5 6 7 9 | 10

mg/l| 30 | 28 | 29 | 41 | 58 | 30 | 28 28 | 26

Gia tri trung binh: 30 = 13 mg/l, Khoang canh bao: 4 + 56 mg/I

S6 liéu bat thuong: 2 va 58 mg/I

Q, = (2-28)/(2 - 28) = 1,000 - Loai bo
Q, = (58 - 41)/(58 - 28) = 0,567 > Chap nhan

wnN
OO0 O0OWOONOOOPRWWNMNDNNDNDNDNDNNNNRPRPRPRPR=RRPRRE
OO0 OOOOUIOWONNOOUIRWNRPROOONOUIRNWNPFP OO~ O W N —h

400
500
1000
2000

5%
0,9500
0,8
,811

0,754
0,707
0,666
0,632
0,602
0,576
0,553
0,532
0,514
0,497
0,482
0,468
0,456
0,444
0,433
0,423
0,413
0,404
0,396
0,388
0,381
0,374
0.367
0,361
0.355
0.349
0,325
0,304
0,273
0.250
0,232
0,217
0,205
0,195
0.138
0.113
0,0978
0,0875
0,0619
0,0438

1%
0
9587
0.917
0,875
0,834
0.798
0,765
0,735
0,708
0,684
0.661
0,641
0.623
0.606
0.590
0,575
0.561
0,549
0,537
0.526
0,515
0,505
0,496
0,487
0,478
0,470
0,463
0,456
0,449
0,418
0.393
0,354
0,325
0.3C2
0,283
0,267
0,254
0,181
0,146
0,128
0,115
0,0813
0,0575

0:1%
0,9990
0,9911
0,974
0,951
0.925
0.898
0,872
0.847
0.823
0.801
0.780
0.760
0,742
0,725
0,708
0,693
0,679
0,665
0,652
0,640
0,629
0,618
0,607
0,597
0,588
0,579
0.570
0,562
0.554
0.519
0.490
0,443
0,408
0,380
0,357
0.338
0.321
0.230
0,188
0,164
0,146
0.104
0.0734
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{ XNgpi — i
P= 100| ‘Ixmn T="— 100
Xi + Xd S
2
D6i voi mau dap/mau lap: P6i v6i mau thém chuan:
* X; — K&t qua do mau thtr i ° X;— Két qua do mau thi |

* x4—Két qua do mau dap

Ad ! I Xori — Két qua do mau bo sung chat chuan
(mau dong hanh/mau chia doi)

* s, — Gia tri thyc cua dung dich chuan bo sung
P6i Vi mau chuan:
o X —Két qué do mau tréng

X, — Két qua do mau chuan

Yéu cau (2017) vé két qud mau kiém Soat chat lwong trong quan trac moi truong:
Max (P) > 70% '<5%
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Do hoan chinh phan tich

Do hoan chinh phan tich

Do hoan chinh lay mau

P06 hoan chinh luu trir

|
5

-14-

\

< 100

ST

-J[-

x 10

-

-1

v

< 100

=/

{oh

x 100

=4 <X

X

T X <L

O W

= Z>

bo hoan'chinh —

Gid tri do cua mau th(r i
SO mau thuc phan tich
Tong s6 mau

Gié tri do cua mau thir i

S6 mau thyc phan tich

S6 luong mau 1én ké hoach phan tich
S6 luong mau 18n ké hoach lay

Két qua do mau da lay
S6 lwong mau thuc thu thap
So lwong mau Ién ké hoach lay

Két qua do mau phan tich

Tong s6 mau can phan tich

Tong s6 mau cOn dam bao chat luong
sau thoi gian luu trix



o J. Jallil v

— 5.1 Xirly s liéu quan tr

Pua vé dung don vi

Loai trir s6 liéu bat thuong
Xac dinh gia tri dang tin cay
Xac dinh gia tri c6 y nghia




Mirc d9 cta yéu to moi truong
Gia tr1 thuong gap trong moi1 truong

Mirc d9 bién ddng cta yéu to moi truong
Khoang thudng gap trong moi trudng

Vi tri, thoi diém xay ra van dé moi truong va gia tri
Gia tr1 khoang bién dong cua yéu to moi truong

» Mot cach biéu thi khac 12 hé so bién dong — CV, 14 ty s6 gilta do
léch chuan Vva gié tri trung binh dai so:
S *

CV ==
X

100%



b. Thong Késuy-dién .~
/ . s . ., '

Tuwong quan gitta CAc yéu té moi trudng:

e Quan hé phu thudc: ti 1€, ham mii, logarit, liiy thira. ..

e Ddc lap (khdong phu thudce)

o Hé sb twong quan (r)

> x —x)(yi )

-"* Nghu nhién'r=0.

v
., .

. Tuyén tinh r > 0

\/Z X _X (yi_g’)2

Biéu dién chat lugng theo khong gian va thoi gian

/\I/\W\/\\/

»

AWAWA

VAVAY,

Tuyén tinh Y=aX+h

Ham logarit Y =alnX+b
Ham mil Y = aXP

Ham liy thira Y = aePX
Hambaccao Y =aX2+bX+c

Tuyén tinh r <O

o
e, .:. .
':. . -
Phi tuyén
S
-'?-.:}r"‘ﬁ
.-.1.‘ .-J’
Bt ‘,n
.*r"ﬁ.."f‘

Ngau nhién phan 16p




 — Hoi quy tuyen-tinh—=

Dang ham tuyén tinh hodc phan 16p tuyén tinh:

y=ax+Db
Trong do:
- > (xy) -2 %3 o
" X)) &=y X
Bai toan:

Cho két qua danh gid moi quan hé giira nong do mot chat cd mau (x)
v6i @6 hap thu anh sang (abs) ciia mau nudc mit tu nhién nhu sau:

x (mg/) 0 5 10 15 20 25 30
y (Abs) 0,030 0,132 0,236 0,335 0,419 0,542 0,623

X4&c dinh ham s6 tuong quan giira hai théng sb trén?



ﬂm dinh gia‘thuyét thongké

Pugc tién hanh khi can tra 101 mot nhan dinh cd dang tin
cay hay khong? bang tin cay & mirc do nao?

o Vidu 1: “Ho Abj 6 nhiém”, “N0t giao thong A 6 nhiém hon B”

e Vidu 2: “Kim loai ning linh dong trong dat tang manh do mua axit”

C6 nhiéu phuong phap khac nhau
o Kiém dinh Fisher (f test)
o Kiém dinh Student (t test)
. Kiém dinh mét nhan t6 (one — sample t- test)
- Kiém dinh hai nhan t6 (two — sample t- test)



Bang so li¢u

Chi 5o 8 Khoing Két qua can thé hién duoc:
H — Shannon-Weaner [3.89 +0.67 | 1.87 +4.94 o . . o
D — Margalef 110+363]369+2390| - Glatritrung binh (trung binh, trung vi, o
o D — Menhinick 0.94%0.71| 0.06 +3.96 léch chuan...)
a aan v K ~ . ” sz
M Ip - odum 0.38+0.11| 0.16 + 0.64 - Khoang bien ddng/gidi han/khoang gié tri
D — Simpson 1 0.87 £0.07| 0.55+0.96 thuong gap/...
D — Simpson 2 112+4.92| 2.24+22.2 - CAc gid tri dic biét cn quan tam
Quan binh |E — Pielou 0.75+0.08| 0.47 +0.89 Tiau chi nh-danh gi4
Uuthd  [C—Simpson 0.13+0.07| 0.04 +0.45 - HEU Chi S0 sanfi-danh gla
Biéu do/do thi Ban do
Di véi Oxy hoa tan muong C2 ”T::’/f’*/ﬂiiﬁ . T 1
s°] ¢ | ‘_j,_,,/ i | !
34 L
21 S ' il
1 * = 2084 — e 1
0 T — S S — o T ; o | bl | H‘ |
S L % L 5 L S E % 8 2 & 8 8 b, @@ «X i ]
S © & © 2 © © © & © © o oS o Ngy ’ 05 B = 5
f 2 5 8 o S5 33 S SS S5 8 ¢ o\ e |
TR
e N i o e/
— Mophong DO thye té \/ N GIMloC: R0 THUBC O MIeI-FHo~xARkDE G




5.2. Tieu chi danh gia két qua quan trac
L7 dLt AT ———
——— a. Chi thi moi truong
Khai niém:
La mot tap hop so liéu vé mdi truong thanh mot thong tin tong hop veé
mot khia canh méi trudng cua dia phuong hoic quoc gia.

La c4c thdng sb hay céc gid tri do nhan dugc tir cac théng s6 dé tap trung,
cung cap thdng tin, mo ta trang thai cua hién twong méi truong véi mot
nghia rong 1a lién két truc tiép voi gia tri théng so do.

La thudée do trong do tong hop cac théng tin phi hop, lién quan dén mot
hién tuong nhat dinh.

Chure nang:
Giam s0 luong do dac va s6 thdng s6 ma van dam bao yéu cau théng tin

Pon gian hod quéa trinh chuyén tai thong tin cho nguoi st dung.



~_—Vidu chithimoitrueong—

bong luc

Ap luc

Hién trang

Tac dong

bép tng

O ~NO Ol WN PR

Phat trién dan s&

Phét trién nong nghiép

Phat trién y té

Phat trién GDP hang nam

Phat trién giao thong

Hoat dong xay dung

Phat trién cong nghiép

Phat trién nganh thuy hai san

Phat trién du lich

Hoat dong lang nghé

Hoat dong 1am nghiép

Thai lugng bui va khi thai

Nudc thai theo cac linh vuc

Sy ¢d méi truong

Phét sinh chat thai ran

Bién d6i khi hau

Tai bién thién nhién

Chat lwong méi truong khong khi

Chat lugng nude mat luc dia

Chét luong nudc bién ven bey

Pa dang sinh hoc

Moi trudng dat

Anh huédng dén sirc khoe cong dong, van hoa, xa hoi
Van ban phap luit trong quan ly moéi truong

Pau tu cho cong tac bao vé€ méi truong

Codng tac tham dinh, phé duyét bao cao PMC, PTM va KHBVMT
Cong tac thanh tra, xt Iy cac vu viéc vi pham phap luat vé BVMT
Cong cu kinh té trong quan 1y mdi truong

Xir Iy co s& gay 6 nhiém mai truong nghiém trong
Kiém soat nudc thai

Hoat dong quan tric moi trudng

Chat thai ran

Str dung nudc sach

Quan 1y t(f)ng hop luu vuc song

Quan 1y tong hop vung ven bién

Ty trong cong nghiép:
45% GDP

Tai lugng bui phat sinh:
340 tAn/nim

S6 ngay 6 nhiém khong khi:
35 ngay/nam

Ty 1& mac bénh dudng ho hap:
16% dan so

23% co so
khong xu 1y khi thai cong nghiép




~ b. Chi se mbitrwong—

Khai niém
e La chi tieu moi tmong duoc luong hoa thong qua khdo sat, do dac; duoc tinh toan

trong mot diéu kién moi trudong theo mot sd thong sé mdi truong & moi trudng do.

o L& tap hop cac tham s6 duoc tich hop hoic duoc nhan voi trong s6 dé giai thich
cho mot hién tuong moi trudng.

Y nghia st dung
e Phan 4nh ding ban chat cua mdi trudng dang dién ra.
e Phan anh dugc muc d6 6 nhiém ctia moi trudng.

Vai tro
e Chi s6 mdi truong lam don gian héa qué trinh giao tiép thdng tin.
o Chi s6 mdi trudng luong hod chat lugng moi trudng hién tai (kha ning so sanh)
o Chi s6 m0i truong dua ra va canh béo som.



, :
~ Chiso VN- iy
| Thong sb str dung: SO,, CO, NO,, O;, PM,,, TSP

Moi quan hé giira thong so va chat luong khong khi: ty 18 vuot chuan

TS5, 100

AQI 24h _

X

AQI? = max(AQI!)

Moéi quan h¢ gitra cac thong s6 vo1 nhau: phu thudce thong s6 vuot chuan nhiéu nhat

Dung dé canh bao chat luong khong khi theo thoi gian

AQI Chit luong Anh huéng stre khée

0-50 Tét Khong anh huéng dén strc khoe
51-100 Trung binh Nhom nhay cam nén han ché thoi gian & bén ngoai
101 — 200 Kém Nhom nhay cam can han ché thoi gian & bén ngoai




- Chiso VN-

* Théng s6: pH, DO, T, BOD,, COD, N-NH,, P-PO,, TSS, d6 duc, Coliform

* MOoi quan hé giira thong s6 — chat luong nudce: phan 16p

T)

Gia tri BP, quy dinh d6i véi tirng thong s6
i of BOD; | COD |[N-NH,| P-PO, | P§ duc | TSS Coliform
(mg/l) | (mg/l) | (mg/l) | (mg/l) | (NTU) | (mg/l) | (MPN/100ml)

1 100 <4 <10 <0.1 <0.1 <5 <20 <2500

2 75 6 15 0.2 0.2 20 30 5000

3 50 15 30 0.5 0.3 30 50 7500

4 25 25 50 1 0.5 70 100 10.000

5 1 >50 >80 >5 >6 >100 >100 >10.000

» MOoi quan hé giita cac thong s6 v6i nhau: binh dang (khong co trong so).

 Hién d3 c6 bo sung trong sé cho Luu vuc Cau — Nhué — Pay

Gi4 tri WQI

Mikc danh gia chat lwong nuwéce

76 - 90 Str dung cho muc dich cép nudc sinh hoat co xu ly
51-75 Str dung cho muc dich tuoi tiéu
26 - 50 Str dung cho giao thong thuy




/Chl so 0 nhiém-hoéa hoe—

>

hi s

Q>‘

nhiém dinh duong (NPI) 12“1L (PQI).W.
NPl =e"™
e Chi s6 nay dugc tinh dua trén két qua quan trac hang thang
e Cac thong s6: NH,", NO,-, NO,-, PO, pH, EC, NTU (d6 duc).
Chi s6 6 nhiém hiitu co (OPI)
e OPI duogc tinh theo két qua quan trac hang thang
o Cac thong so NH,, BOD, COD, T°, va DO
Chi sé 6 nhiém céng nghiép (IPI)
e [P[ dugc su dung dé danh gia 6 nhiém do céc tic nhan 6 nhiém vi
leong (trr hoa chat bao vé thuc vat): kim loar nang, dau mg,
polyhydrocacbon thom, phenol, xyanua, PCB...

o IPI duoc tinh dua theo két qua quan trac hang thang.



Chi so Brown - NSFWQI. =

http://www.water-research.net/watrqualindex/index.htm

. P Trong sb Trong so
Thong so .. .
tam thoi cuoi cung w;
DO 1.0 0.17
Fecal coliform 0.9 0.15
pH 0.7 0.12
BOD. 0.6 0.10
Nitrat 0.6 0.10
Photphat 0.6 0.10
Nhiét do 0.6 0.10
Do duc 0.5 0.08
Tong chat ran 0.4 0.08

"
NSFWQI = z w; q,
i=1

Khoang gia  Mikc chat
tri lrong nwoc

90 -100 Rat tot

70 -90 Tot

50 - 70 Trung binh

25— 50 Xau

0-25 R4t xau




Chatlwong  Gia tri

Fair

(Vira phai) 99 &

Flz _I_FEE 'I'FEE
1.732

CCMEWQI =100 —

Chat lwong nudéc Piéu kién

Nudc duoc bao vé thuong Nudc thinh thoang ¢ dudi mirc

xuyén, nhung van c6 thé bi de | o6 chat luong tw nhién hay
doa hodc bi anh hudng dugc mong muon




Phén vung

Polysap[obic (6
nhiém rat nang)

a-mesosaprobic (6
nhiém nang)

-mesosaprobic (6
nhiém trung binh)

Piic tinh hoa - ly Quan x4 sinh vt

Uu thé cua vi khuan thiobacteria. Nhiéu loai tao lam (blue-green),
trung chan gia, trung roi, protozoa c6 mao. Chi c6 mot vai loai
dong vat KXS. C& thuong khdng xuat hién

Qua trinh khir manh, thiéu oxy,
nudce den, duc, cO mui.

C6 oxy hoa tan, qua trinh khir Nam nudc cng “sewage fungus”. Nhiéu loai tao lam (blue-green),
giam, nwdc mau xam, cé mui protozoa. Vi khuan uu thé Sphaerotilus natans

C6 nhiéu oxy hoa tan (dt vao ban Chiém wu thé 1 cc loai thuc vat bam, kha nhiéu dong vat day c&
ngay), nude trong va khong mui  16n nhu nhuyén thé, con trung, dia. Bat dau c6 dong vat bac cao

Tan suat xuat hién a: " b
* Xuat hi¢n binh thuong a=1 g = E s; a/ E a,
» Xuat hién thuong xuyén a=3 : :
« Phat trién manh a=>5 t=1 =1
Gia tri saprobic s: Danh gid: . .
 Oligosaprobic s=1 S=1,0-1,5 oligosaprobic
* B-mesosaprobic s=2 S=1,5-2,5 B-mesosaprobic
* o-mesosaprobic s=3 S=25-3,5 a-mesosaprobic
» Polysaprobic s=4 S=3,5-4,0 polysaprobic



Hé thong BMWP=Chi so. ASTP

10

Siphlonuridae, Beraeidae, Capniidae, Heptageniidae,
Leptophlebiidae, Ephemerellidae, Potamanthidae, Ephemeridae,
Taeniopterygidae, Molannidae, Leuctridae, Perlodidae, Perlidae,
Chloroperlidae, Aphelocheiridae, Phryganeidae, Odontoceridae,
Leptoceridae, Lepidostomatidae, Goeridae, Brachycentridae,
Sericostomatidae

Astacidae, Phylopotamidae, Cordulegasteridae, Gomphidae,
Lestidae, Agriidae, Aeshnidae, Psychomyiidae, Corduliidae,
Libellulidae,

Limnephilidae, Polycentropodidae, Rhyacophilidae, Nemouridae,

Neritidae, Viviparidae, Unionidae, Ancylidae, Corophiidae,
Hydroptilidae, Gammaridae, Platycnemididae, Coenagriidae

Mesovelidae, Hydrometridae, Gerridae, Nepidae, Naucoridae,
Notonectidae, Pleidae, Corixidae Haliplidae, Hygrobiidae,
Dytiscidae, Gyrinidae, Hydrophilidae, Clambidae, Scirtidae,
Dryopidae, Elmidae, Hydropsychidae, Tipulidae, Simuliidae,
Planariidae, Dendrocoelidae

Baetidae, Sialidae, Pisicolidae

Valvatidae, Hydrobiidae, Lymnaeidae, Physidae, Planorbidae,
Sphaeriidae, Glossiphoniidae, Hiruadinidae, Erpobdellidae,
Asellidae

Chironomidae

Oligochaeta




Cé4c s6 liéu do

Théng s6 mdi truong

Chi thi mdi truong

Chi s6 mo1 truong

Cap 1+ Nha khoa hoc

Cap 2 + Nha quan Iy

Cép 3 Cdng ching

| da Ia
1. Cac nha khoa hoc
2. Heé thdng gido duc qubc dan
3. CA&c to chirc quoc té
4. Tb chtrc phi chinh phu
5. Cé&c cap quan ly moi truong
6. Cac cap quan ly nha nudc
7. Cé&c nhom kinh té
8. Co quan truyén théng
9. Cac nhom xa hoi

10. C4c cong dong



9.3. Bao cao hi¢n trang-mol-truong

j Nguén thong tin phuc vu lap béo cao

p
1. Thoéng tin moi truong tr cac bao cdo hi¢n trang moi truong quoc gia, bao cao
chuyen dé vé moi tru:ong quéc gia va bao cao hlen trang mo1 truong cua dia phuong, bao

- cao chuyén dé vé méi truong dia phuong da duoc phé duyét.

\
\

2. Thong tin tir cac Nién giam thong ké quoc gia, nganh va dia phuong.

3. Két qua cta cac chwong trinh quan tric mdi trudng.

4. Thong tin tr cac by, nganh, cac sd, ban nganh lién quan.

5 Thong tin tir cac nguon khac: ket qud cda cac chmmg trinh nghién ciru khoa hoc
hodc dé tai nghién ctiru khoa hoc cap nha nude, cap bo va cap tinh da dugc nghiém thu. \

6 Théng tin tir c4c chuong trinh diéu tra, khio sat bo sung vé nhu:ng van dé moi truong ‘
chuyén dé nham muc dich hd tro dir liéu cho cong tac lap bao c&o hién trang moi truong. \




9.3. Bao cao hi¢n trang-mol-truong

Muc tiéu ctia bao cao

« Cung cap co sé khoa hoc de ra quyet dinh BVMT (la cong cu quan ly)
* Néng cao nhéan thirc va hiéu biét vé moi tru’crng (1a cong cu truyen thong)
« Cung cap phuong tién danh gia PTBV (la cong cu danh gia hinh thirc quan 1y)

Cac budc xay dung bao cao

* Buoe 1. Xay dung co so dir ligu vé moi truong
* Buwore 2. Xac dinh van dé moi tru:orng, xay du:ng chi thi mo1 truong
« Bwéc 3. Lién két cac chi thi xdy dung, danh gia van dé moi truong

YU cau ciia bao cao

Thong tin chinh xac va khoa hoc, trung thuc, khach quan tir cac nguon dang tin cay.
La san pham cia su hop tac chat ché glu:a cong dong, Co sO san xuat, kinh doanh, to

chirc phi chinh phu va chinh quyén Cac cap dé giai quyét van dé cua dia phuong trong
boi canh chung toan cau.

Dua trén nguyen tic phat trién bén virng, nham vao cong tac nang cao nhan thic vé
BVMT, bao v¢ tai nguyeén.

B4o c4o rd rang, dé hiéu (md ta mbi quan hé MT-KT-XH bang ngbn ngit binh dan)



5.3. Bao cao hi¢n trang-moi-trudng

Khung bao cao hién trang moi truwong |

-Mo¢& dau

Chuong L. Téng quan vé dic diém diéu kién tu nhién, Kinh té - xa hoi

Chuong II. St ép cua phat trién kinh té - xa hoi ddi véi moi truong

Chuong I1I. Hién trang mdi trudng nude

Chuong IV. Hién trang moi trudng khong khi

Chuong V. Hién trang mai trudng dat

‘/ Chuong VIIL. Quan Iy chat thai ran

Chuong VIII. Bién d6i khi hau, thién tai, su c6 méi truong

Chuong IX. Tac dong ctia 6 nhiém moéi trudng

Chuong X. Quan 1y moi trudng

[ Chuong XI. Cac thach thurc, phuong huong va giai phap BVMT 5 nam téi

|
|
|
|
|
|
Chuong VI. Hién trang da dang sinh hoc \\
|
|
|
|
|
|

' Két ludn, kién nghi




