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MO DPAU

Ling dong axit (Acid deposition) 1a mot trong nhimg vin dé 6 nhiém méi
truong nghiém trong khong chi vi mic do anh hudng cta chiing téi cude séng con
nguoi va toi h¢ sinh thai ma con vi tac dong cua ching da vuot ra khoi pham vi
qudc gia va anh hudng trén quy mo toan cau. Ling dong axit 1a mot hién tuong da
duoc phat hién tir 1au song duoc chi y nhiéu nhat tir khoang nhitng nim 1980 cho
dén nay. Lang dong axit duoc tao thanh trong diéu kién khi quyén 6 nhiém do su
phét thai qua mirc cac khi SO,, NOy tir cac ngudn thai céng nghiép va c6 kha ning
lan xa toi hang tram, hang nghin kilomet. Lang dong axit c6 thé gy ra nhitng hau
qua nghiém trong nhu hu hai miia mang, giam nang suét cay trong, pha hay ring
cay, de doa cudc song cua céc loai sinh vat, pha hoai cac cong trinh kién trdc, xay
dung, anh huéng nghiém trong tai sic khoe cua con nguoi. Nhitng tac dong tiéu
cuc nay thuong kéo dai va kho khac phuc. Bai vay, lang dong axit 1a van dé mang
tinh khu vue, can sy quan tdm va chung tay giai quyét cua cac qudc gia.

Pé cung nhau giai quyét nhitng van dé vé mua axit, naim 1998, Nhat Ban da
khéi xuwdng thanh 14p Mang ludi giam sat ling dong axit Pong A (EANET) véi 9
quéc gia.

Pén nay, EANET chinh thtc ¢6 13 quéc gia thanh vién trong d6 cd Viét
Nam v&i tong 54/46 tram giam sat ling dong w6t/ lang dong kho va 19 tram giam
st sinh thai. Cac tram nay tuan thu huéng dan k§ thuat chung cia EANET va dam
bao chat lugng/kiém soat chat luong (QA/QC) theo quy dinh cia EANET.

Viét Nam bat dau tham gia mang lu6i giam sét lang dong tir ndm 1999Vién
Khoa hoc Khi twong thay vin va Bién do6i khi hau (Bo Tai nguyén va Mai trudng)

duoc giao 1a dau méi qudc gia cua Viét Nam tham gia EANET.



1. LICH SU HINH THANH MANG LUOI GIAM SAT LANG PONG AXIT
VUNG PONG A

Ling dong axit 1a mot trong nhitng hé qua cta qua trinh 6 nhiém khong khi.
Ngay nay, ling dong axit tré' thanh mdi de doa méi trudng dang ngay cang gia
ting so sy phat thai qua muirc tir viéc dbt nghién lidu héa thach. . Ling dong axit
lam thay d6i chat lugng moi trudng xung quanh theo chiéu huéng xau di va dé lai
nhiéu hiu qua nghiém trong dén cac cong trinh, mua mang, sinh thai, ciing nhu
anh huong truc tiép toi strc khoe ciia con ngudi.

AXxit sunfuric va axit nitric 1a thanh phan chu yéu trong cac dang ling dong
axit (mua, swong mu, tuyét axit...). Qua trinh ling dong axit dién ra theo 2 hinh
thire 1ang dong kho va lang dong uét. Trong d6, ling dong wot, H,SO4 va HNOs,
tao thanh duoc tich ty trong cac ddm may roi roi xuéng mit dat theo mua, suong
va tuyét. Lang dong kho, vdi cac axit trong khong khi dudi dang khi hozc hat bui
dugc gio thdi di va roi xuéng cay ¢di, nha cira, mat dat; hodc cac oxit axit SO, va
NO, xAm nhat vao ao, ho, song sudi. Sau d6, chiing s& phan tng véi nudc tao ra
cac axit lam giam pH ctia nude. Bén canh d6, H,SO4 va HNO3 la nhitng axit manh
¢ thé hoa tan duge mdt sd bui kim loai va oxit kim loai ¢6 trong khong khi, dat
nhu oxit chi, cadimi...lam cho nudc mua tré nén doc hon ddi voi cay cbi, vat nudi
va con nguoi cling nhu cac hé sinh thai tu nhién.

Khéng phai cho dén nay, nhan loai mdi nhan thic duoc mirc do nguy hai
cua sy ling dong axit va tim kiém nhimg phuong thirc ngin chan. Tai Chau Au,
mua axit 1an dau tién dugc Robert Angus Smith ghi nhan tai Anh nam 1872 khi
quan sat hién tuong cac cong trinh bang d4 va gach bi an mon. Tai London, mua
axit tan pha nghiém trong cac cong trinh nghé thuat bang da tir thé ki 18-19 nhu
tda nha Nghi vién Anh, nha tho Saint Paul. Cac con mua axit hau hét dién ra &
ving Perth (Scotland) véi d6 axit cao gip 500 lan so véi axit trong ty nhién. Tai
khu vuc mién Pong Canada, cac hé sinh thai cling bj anh hudng ning bdi mua
axit, woc tinh c6 khoang mot nira trong s6 700.000 ho tai 6 tinh mién Pong co gia

tri vé do kiém < 50 eq/l, do d6 rat nhay cam véi su thay d6i nong do axit.



Hién tuong ling dong axit thuong gan lién véi nhilng ving phét trién cong
nghiép (nhu Chau Au va Bic My trudce ddy) va co mbi quan hé chit ché véi trinh do
phat trién san xuat (giita cong nghé hién dai, sach va truyén théng). Hién nay, Dong
A 12 khu vyc tap trung nhiéu qubc gia phat trién va dang phat trién ciia Chau A. Cac
khu cong nghiép 1én déu tap trung tai khu vuc nay. Trung Qudc (ddc biét & cc tinh
phia Nam) va Nhat Ban ciing 1a cac qudc gia c6 lugng phat thai SO, va NOy rat
dang ké. Vai nim gan ddy, mua axit di tré thanh vin dé quan tdm ¢ Nhat Ban, gia
tri pH trung binh trong nudc mua giai doan tir 1990-2000 1a 4,56. Nhiéu nghién ctru
cho thiy ty 18 NO3/nss-SO4 va NOs/NH,* trong nudc mua di ting nhanh ¢ khu
vuc phia Tay, ching t6 lang dong wdt do NOs va NH,* da xdy ra, ddc biét vao thoi
diém mua dong, thoi diém bi anh huéng manh cta sy 6 nhiém tir luc dia Chau A.
Theo Hiroyuki Sase va cac cong su (2015), két qua giam sat lang dong nss-SO42 tir
nam 2002 -2012 cho thay lang dong ting 1én vao cac thang mua dong khi ¢ hudng
gi6 Tay thinh hanh, do 4nh hudéng ctia 6 nhiém khong khi xuyén bién giéi. Su dao
dong cua léng dong nss-SO,* & Nhat Ban hoan toan trang khdp véi sy dao dong cua
nong d6 SO, & Trung Qudc.

Nhan thirc duoc tim quan trong cua nhing anh hudng do lang dong axit nén
Chinh pht Nhat Ban da khoi xudng thiét 1ap Mang ludi gidam sat lang dong axit
ving Pong A (bao gom ca Pong Bic A va Pong Nam A, voi tén viét tat 1a
EANET-Acid Deposition Monitoring Network in East Asia). Pén nay, EANET
chinh thirc c6 13 thanh vién bao gdbm Campuchia, Trung Qubc, Indonesia, Nhat
Ban, Lao, Malaysia, Mong Co, Philipin, Han Quéc, Nga, Thai Lan va Vi¢t Nam
v6i tong 54/46 tram giam séat ling dong uét/lang dong kho va 19 tram giam sat
sinh thai.

EANET hoat dong v&i cac muc tiéu:

- Hiéu biét chung vé van dé lang dong axit khu vuc Pong A;
- Cung cép co sé cho nhirng nha ra quyét dinh thudc cap khu vue, cap quic
gia va cap dia phuong nham ngan chin va giam thiéu nhiing tic dong bét loi ciia

ling dong axit t6i mdi truong;



- Gop phan hop tac giai quyét van dé lién quan ling dong axit ctia cic nudc

thanh vién.

W Wet and Ory Depostion Montadng Ste Ly -~
B Wet Deposition Moritorng See
Hondy o

Jakarta (3 sites) Tl e o v/‘-.!

Hinh 1.1. Vj tri tram gidm sdt ling dong wot/ling dong khé thuéc EANET

Pé dam bao viéc van hanh mang ludi ¢6 hiéu qua ngay sau khi thanh lap,
cac nudc da nhat tri tién hanh mot Giai doan Chuén bi trude khi hinh thanh chinh
thirc Mang ludi. Giai doan chuén bi kéo dai tir thang 4/1998 cho t&i thang 10/2000
nham thtr nghiém cac hoat dong chung cia Mang ludi. Trong Giai doan Chuan bi
da hinh thanh Ban Thu ky 1am thoi va Trung tAm Mang lu6i lam thot va Chinh
phu Nhat ban nhan trach nhi¢ém xay dung va tai trg cho 2 td chirc nay. Mang luédi
cling td chirc Nhom tu van khoa hoc, dai dién cua cac quéc gia tham gia Mang
ludi cung chiu trach nhiém xét duyét cac bao céo cua Trung tim Mang ludi. Vé
dong gop tai chinh, trén nguyén tic, cac nudc co trach nhiém dau tu va chi phi cho
vi€c duy tri cdc hoat dong cua céc tram giam sat trong nudc minh, con cac khoan
dong gop khac s€ thuc hién trén co sé tu nguyén. Tur ngay 1/1/2001, Mang luéi da

di vao hoat dong chinh thtrc.



Tur 1998 t6i1 nay, Nhat Ban da chu dong t6 chtrc nhiéu cude hop va tai trg cho
cac nude dang phat trién trong khu vuc tham gia cic cudc hop nay cling nhiéu to
chtic quéc té: T6 chirc Khi twong Thé gidi (WMO), Chuong trinh Moi trudng ciia
Lién hop Quéc (UNEP), Ngan hang Thé gii (WB), Uy ban Kinh t& Xa hoi Chau
A-Thai Binh Duong (ESCAP)... Pén nay, Cudc hop lién chinh pha (IG) da trai
qua 24 1an t6 chutc va cudc hop IG 24 gan ddy nhat duoc t6 chirc tai Philippines tir
ngay 24 dén 25 thang 11 nim 2022.

2. MANG LUOI GIAM SAT LANG PONG AXIT O VIET NAM
2.1. Qua trinh tham gia caa Viét Nam

Viét Nam tham gia vao EANET tu thang 8/1999 va Vién Khoa hoc Khi
tuong thiy van va Méi truong (nay 1a Vién Khoa hoc Khi tuong thuy van va Bién
ddi khi hau) dugc Bo Tai nguyén va Mai trudng giao nhiém vu 1a co quan dau méi
quéc gia trong mang ludi EANET.

Nam 1999, Chinh pha Nhat Ban tai trg cho Viét Nam 2 tram giam sat ling
dong axit dat tai tram khi twong Lang (TP. Ha Noi) va tram moi truong Hoa Binh
(tinh Hoa Binh). Do Viét Nam la dat nudc trai dai trén 14 vi do, nén Trung tam
EANET da dé nghi Viét Nam mé rong thém mang ludi quan tric trén pham vi ca
nudc dé co thé cung cap so liéu day du hon vé tinh trang lang dong axit cua Viét
Nam, Hién nay, mang EANET tai Viét Nam c6 7 tram ling dong uét, 4 tram lang
dong khé, 1 tram giam sat nudc ho va 1 tram giam sat dat, thuc vat. Cac tram hoat

dong theo quy pham théng nhat caa Mang ludi EANET.



Bang 1.1. Cac tram giam sat ling dong axit Viét Nam tham gia Mang lu6i

EANET
Tén Tram Vi tri Théng sb Thoi gian
giam sat tham gia
Ha Noi Tram khi tugng Lang (TP. H& | Ling dong wét, | 1999 - nay
Noi) nam 2015 chuyén vé tram | lang dong kho
Khi tugng néng nghiép Hoai
buc
Hoa Binh | Tram mdi trudng Hoa Binh Lang dong u6t, | 1999 - nay
(TP. Hoa Binh) ling dong kho,
nudc mat luc dia
Culc Phuong | Tram khi twong Clc Phuong Lang dong uét | 2009 - nay
(tinh Ninh Binh)
Pa Nang Tram khi tugng Pa Nang (TP. | Lang dong uwét | 2009 - nay
Pa Nang)
TP.Ho6 Chi | Phan vién KTTVBBKH phia | Lang dong uwét, | 2013 - nay
Minh Nam ling dong khd
Tra NOC Tram khi tuong néng nghiép Lang dong u6t, | 2013 - nay
(Can Tho) | Tra N6c (Can Tho) ling dong khd
Yén Bai Tram khi twong Yén Bai Lang dong uot, | 5/2015- nay
ling dong khd
Cuc Phuong | Ring quoc gia Clc Phuong Pat, thuc vat 2013 - nay

S6 liéu quan trac tir cac tram duoc chuyén vé Vién Khoa hoc Khi tugng thuy
van va Bién ddi khi hau theo quy dinh dé téng hop, chinh Iy va lap béo céo. Sau
d6, s liu nay duoc gui sang Trung tm Mang lugi EANET (tai Nhat Ban) dé
téng hop, xu ly, xuat ban va luu tri.

2.2. Quy trinh va cac théng sé quan tric

C4c tram sé& thyc hién quan trac voi quy trinh va cac théng sé quan tric nhu

sau:

- Giam sat lang dong kho:



o Tan suat giam sat: 12 7 ngay tir 9h00 sang thir 2 tuan nay dén 9h00 sang
thir 2 tuan sau.

o Cac thong sb giam sat: Cac khi SO,, HCI, HNOs, NH3 va cac thong sb
SO,%, NOg, CI, NH,*, Na*, K*, Ca%*, Mg?* trong aerosol. Phuong phép
giam sat: Filter pack.

- Céac tram tham gia: Hoa Binh, Ha No6i, Yén Bai, TP. H5 Chi Minh va Can
Tho.Giam sat lang dong uét:

o Tan suit gidam sat: 24h tir 9h00 hom nay dén 9h00 sang ngay hom sau va
mau phan tich 12 mau t6 hop 1 tuan.

- Céc thong s6 giam sat: pH, do dan dién (EC) va nong do cia cac ion: SO4%,
NOs, CI', F, NH,*, Na*, K*, Ca®* va Mg?* va céc thong sb khi tuong (Nhiét do,
do am, toc do gi6, hudng gio, luong mua, sb gio néng)Céc tram tham gia: Hoa
Binh, Ha Noi, Yén Bai, TP. H6 Chi Minh, Can Tho, Pa Ning va Ctc Phuong
trong d6 Tram Pa Ning va Ctc Phuong mau phén tich 1a mAu t6 hop cta 10
ngay, tir nam 2014 ma phén tich 1a miu t6 hop 7 ngay. Thiét bi ldy mau: Céc
tram Hoa Binh, Ha Noi, Yén Bai, TP. H6 Chi Minh va Céan Tho sir dung thiét
bi Wet only sampler ty dong dé 1dy mau. Cac tram Pa Ning va Cac Phuong sir
dung thiét bi ldy miu nudc mua ty dong két hop do pH, EC timg mm mua dé
léy mau.Gidm sat moi trudng nudc ndi dia tai tram Hoa Binh:

o Tan suat giam sat: 4 lan trong nam.

Thong sd giam sat: pH, do dan dién (EC) va nong do cua cac ion: SO.%,

NOs, CI', F', NH,*, Na*, K*, Ca%*, Mg?* va d¢ kiém, NO,", POs, COD, D6 trong.

3. KET QUA GIAM SAT LANG PONG KHO, LANG PONG UOT VA MOI

TRUONG NUGC NOI PIA

3.1. Két qua giam sat ling dong kho

Tram Thanh phé Hé Chi Minh

Dua trén s liéu thu thap lang dong khé cuia EANET niam 2021 va phuong

phap tinh toan ling dong khd, muac do lang dong khd tai tram Thanh phé Ho Chi

Minh theo cac nam dugc trinh bay trong bang dudi day.
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Bdng 3.1. Tong ldng dong khd tai Thanh phé Hé Chi Minh theo cac nam

(kg/ha/nam)
Nim SO HNO; NHs
2013 17,2 135 117
2014 21,2 16,3 12,1
2015 223 17,2 134
2016 23,9 18,5 123
2017 29,7 19,1 12,6
2018 26,4 16,5 132
2019 25,7 159 12,8
2020 24.6 16,3 132
2021 251 16,8 12,7

Tai Thanh phé Ho Chi Minh, niam c6 tong ling dong SO, 16n nhét 12 nim
2017 voi tong luong lang dong 29,7 kg/ha/nam, nam 2013 ghi nhan tong ling
dong thap nhit & mac 17,2kg/ha/nam. Nam 2021, tong ling dong c6 xu hudng
tang nhe (tir 24,6 kg/ha/nam nam 2020 Ién 25,1 kg/ha/nam).

Tong luong lang dong SOZ2 tai tram Thanh phd
Ho6 Chi Minh
35.0
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Hinh 3.1. Tong ling dong SO> theo cac nam tgi Thanh phé Hé Chi Minh
Xu thé ling dong SO; tai Thanh phd H6 Chi Minh theo cic nim cb xu
huéng ting 1én trong thoi ky 2013-2021. Trong ca thoi doan tinh toén, téc do lang

dong c6 xu thé ting dan theo cac nam véi téc do ting trung binh mdi nam khoang
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1,1 kg/ha/nim. Nguyén nhan 13 ndng d6 SO, trong khdng khi cao do céc hoat dong

phat trién kinh té xa hoi caa thanh phé trong nhimg nim gan day.

Tong lugng lang dong HNO3 tai tram Thanh phd
Ho6 Chi Minh
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Hinh 3.2. Téng ling dong HNO3 theo cac nam tai Thanh phé Hé Chi Minh

Péi voi HNOs, nam co lugng lang dong I6n nhat 1a nam 2017, véi tong
luong ling dong tinh toan dugc 14 19,1 kg/ha/nam, va lugng ling dong nho nhat 1a
2013 véi tong luong ling dong 13,5 kg/ha/nam.

Két qua cho thiy, xu thé ling dong HNO; tai TP. H6 Chi Minh theo cac
nam c6 xu hudng ting trong ca thoi ky 2013-2021. Trong ca thoi doan tinh toan,
téc d6 lang dong cd xu thé ting dan theo cac nim vai toe d6 ting trung binh mdi
nam khoang 0,19 kg/ha/nam.

Tong luong lang dong NH3 tai tram Thanh pho
HG Chi Minh
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Hinh 3.3. Téng ldng deng NHs theo cac nam tai Thanh phé Hé Chi Minh
Pbi vi NHs, luong lang dong 16n nhat 1a 13,4 kg/ha/ndm ghi nhan vao nim

2015; con lai, luong ling dong thap nhat dat 11,7 kg/ha/ndm vao nam 2013.
12



Két qua cho thay, xu thé lang dong NHs tai Thanh phé H6 Chi Minh theo c6

xu hudéng dao dong trong giai doan 2018 - 2021. Trong cac nam 2019 va 2021,

tong luong lang dong c6 xu thé giam nhung lai ting thém 0.4 - 0,5 kg/ha/nam

trong nam 2018 va 2020.

Tram Cin Tho

Str dung phuong phap tinh toan ling dong kho cia EANET vai chudi sb liéu

tai tram Can Tho xac dinh duoc tong lugng ling dong kho tai Thanh ph Can Tho

theo cac nam.

Bdang 3.2. Tang lang dong kho tai Can Tho theo cdc nim (kg/ha/nim)

Nam SOz HNOs NH3
2013 1,2 0,6 2,6
2014 1,8 1,1 3,1
2015 1,9 1,2 3,3
2016 2,0 1,5 3,7
2017 1,6 1,3 3,6
2018 1,8 1,4 3,5
2019 1,7 1,3 3,2
2020 1,8 1,4 3,1
2021 1,6 1,3 3,0

Tai Can Tho, nam c6 tong lang dong SO, 16n nhat 1a 2016 véi tong lugng

ling dong 2,0 kg/ha/nam, ndm co tong ling dong thap nhat 1a nam 2013 v&i luong

ling dong 1,2kg/ha/nam.
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Téng luong ling dong SO2 tai tram Cén Tho
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Hinh 3.4. Tong ling dong SO» theo cac nam tgi Can The
Két qua cho thay, xu thé ling dong SO, tai Can Tho theo cic nim c6 xu
hudng tang tir 2013-2021. Trong ca thoi doan tinh toan, téc do lang dong c6 xu thé
taing dan theo cic niam véi téc d6 ting trung binh mdi nam khoang 0,03
kg/ha/nam. Nguyén nhan 13 ndng do SO, trong khéng khi cao do cac hoat dong
phat trién kinh té xa hoi caa thanh phd trong nhitng nim gan day.

Tong lugng ling dong HNO3 tai tram Can Tho
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Hinh 3.5. Téng ling deng HNOs theo cac nam tai Can The

kg/ha/nam
*
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Déi véi HNO3s nam c6 luong ling dong 16n nhat 1a nim 2016, véi tong
lugng lang dong tinh toan duoc 1a 1,5 kg/ha/ndm, nam c6 luong ling dong nho
nhat 14 2013 vai tong luong ling dong 0,6 kg/ha/nam. Xu thé ling dong HNO; tai
Can Tho theo cac nam c6 xu thé ting tir 2013-2021. Trong ca thoi doan tinh toan,
téc do lang dong c6 xu thé ting dan theo cac nam véi tbe do giam trung binh mdi

nam khoang 0,08 kg/ha/nam.
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Tong luong lang dong NH3 tai tram Can Tho
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Hinh 3.6. Téng ldng deng NHs theo cac nam tai Can The

kg/ha/nam

Déi v6i NH3, lwong lang dong I6n nhét 14 3,7kg/ha/ndm vao nam 2016, nim
2013 c6 lugng lang dong thap nhat 1a 2,6kg/ha/nam. Xu thé ling dong NHs tai Can
Tho ¢6 xu thé ting tir 2013-2021. Tong ca thoi doan tinh toén, toc do ling dong c6
xu thé ting dan theo cic nam v&i téc do ting trung binh mdi nam khoang 0,05
kg/ha/nam.

Tram Ha Ngi

Dua trén s liéu thu thap lang dong khé cuia EANET niam 2021 va phuong
phap tinh toan ling dong kho, mic do ling dong kho tai tram Ha Noi theo cic nim
duoc trinh bay trong bang dudi day.

Bdng 3.3. Téng lang dong kho tei Hoa Binh theo cac nam (kg/ha/nam)

Nam SO HNO3 NH3
2013 17,6 6,3 1,9
2014 26,4 4,8 2,2
2015 32,7 59 2,1
2016 34,1 6,3 1,9
2017 31,6 6,7 1,5
2018 30,4 5,6 1,8
2019 31,5 5,8 1,7
2020 29,7 51 1,6
2021 28,2 5,6 1,7

15




Tong luong lang dong HNOs ndm 2021 c6 Sy ting nhe SO V&i ndm trudc.
Trong ca giai doan 2013-2021, luong ling dong 16n nhat 13 6,7 kg/ha/nam nim
2017, nim c6 luong lang dong nho nhat 1a 4,8 kg/ha/nam (2014). Tuong tu, VOi
NHs, luong ling dong Ién nhat 1a 2,2 kg/ha/nim (2014) va nam 2017 ¢ luong
ling dong thap nhat 14 1,5 kg/ha/nam.

Két qua cho thdy nam c6 lang dong SO, c6 xu huéng giam dan trong nhiing
nim gan day, tong gia tri cao nhat Ién toi 34,1 kg/ha/nam, nam co téng lang dong

thap nhat 1a nam 2013 véi lugng lang dong 17,6 kg/ha/nim.

Tong luong lang dong SO2 tai tram Ha NOi
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Hinh 3.7. Tong ling dong SO, theo cac nam tgi Ha Ngi
Xu thé Iéng dong SO; tai Ha Noi theo cac nam c6 xu hudng tang 1én, cling
c6 thé giai thich do su gia ting nong d6 SO, trong khi quyén ciing nhu su gia ting

6 nhiém khong khi hién nay.
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Hinh 3.8. Téng ling deng HNOs theo cac nam tai Ha Ngi
Xu thé lang dong HNO;3 theo cac nam c6 xu hudng giam theo thoi gian, xu

thé giam cham theo cac nam.

Tong luong lang dong NH3 tai tram Ha Noi
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Hinh 3.9. Téng ldng deng NHs theo cac nam tai Ha Ngi

Xu thé lang dong NHs theo cac nim c6 xu hudng manh theo cic nim gan
day tai Ha Noi, c6 thé giai thich duoc nguyén nhan tir sy hinh thanh NH; cha yéu
Ia hoat dong ndng nghiép trong khi hién nay cac hoat dong ndng nghiép dang giam
dan.

Tram Hoa Binh

Dua trén s liéu thu thap lang dong khé cia EANET niam 2021 va phuong
phap tinh toan ling dong khd, muc do ling dong kho tai tram Hoa Binh theo cac
nam dugc trinh bay trong bang dudi day.
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Bdng 3.4. Téng lang dong kho tei Hoa Binh theo cac nam (kg/ha/nam)

Nam SOz HNO3 NH3
2013 10,3 3,0 2,4
2014 27,2 4,8 2,0
2015 12,4 4,1 3,9
2016 11,8 5,1 3,7
2017 15,3 4,3 2,9
2018 16,7 4,5 3,1
2019 15,9 4,4 3,0
2020 14,7 4,1 2,9
2021 18,3 4,5 2,8

Tong lang dong SO, dat gia tri cao nhat 1én ti 27,2 kg/ha/nim vao nim
2014, va tong lang dong thap nhat & mac 10,3 kg/ha/ndm nam 2013. Nam 2021,
téng lwong ling dong khd SO, ghi nhan & muc 18,3 kg/ha/nam.

Tong luong lang dong SO2 tai tram Hoa Binh
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Hinh 3.10. Téng ldng deng SO, theo cac nam tgi Hoa Binh
Xu thé ling dong SO, tai Hoa Binh theo cic nim c6 xu huéng ting nhe,
cling c6 thé giai thich do su gia ting ndng do6 SO, trong khi quyén ciing nhu su gia
tang 6 nhiém khong khi hién nay.

18




Téng lwong ling dong HNOS3 tai tram Hoa Binh
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Hinh 3.11. Téng ldng deng HNOs theo cac nam tgi Hoa Binh
Xu thé ling dong HNO; theo cic nam ciing c6 su gia ting, so véi SO, sy gia
tang nay thip hon. Vi HNOs nam c6 luong lang dong I6n nhat 14 5,1 kg/ha/nam
vao nim 2016, nim c6 luong ling dong nho nhat 1a 2014 vai tong luong ling dong

3kg/ha/nam.
Tong lwong lang dong NH3 tai tram Hoa Binh
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Hinh 3.12. Téng ldng dong NHs theo cac nam tai Hoa Binh
Tuong tu, v&i NHs, nam 2015 la nim c6 luong ling dong 16n nhat 1a 3,9
kg/ha/nam, luong ling dong thap nhat 1a 2 kg/ha/nam vao nam 2014. Khéc véi xu
thé cua HNO; va SO,, lang dong NH3 theo cac nam c¢o xu huéng giam dan trong
giai doan 2018-2022, c6 thé giai thich dugc nguyén nhan tir sy hinh thanh NH;
19



chu yéu 1a hoat dong ndng nghiép, trong khi cac hoat dong ndng nghiép dang giam
dan.
Tram Yén Bai
Cac két qua tinh toan tong luong ling dong khd tai Yén Bai theo cic nim
dugc thé hién trong bang dudi day.

Bdng 3.5. Téng lang dong kho tgi Yén Bai theo cac nam (kg/ha/nam)

Nam SO HNOs NH3
2013 1,2 1,8 1,7
2014 1,3 0,8 1,7
2015 1,7 1,2 3,2
2016 1,2 0,6 2,6
2017 1,8 2,1 2,9
2018 1,6 1,5 2,7
2019 1,7 1,4 2,6
2020 1,6 1,3 2,4
2021 1,5 1,7 2,1

Nim c6 tong lang dong SO, cao nhat 18n téi 1,8 kg/ha/nam (2017), nam co6
téng lang dong thap nhat 1a nam 2013 vai luong lang dong 1,2kg/ha/nam.

Tong luong lang dong kho SO2 tai tram
Yén Bai
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Hinh 3.13. Téng ldng deng SO, theo cac nam tgi Yén Bai
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Xu thé lang dong SO, tai Yén Bai theo cac nam c6 xu hudng ting 1én, cling
c6 thé giai thich do su gia ting nong d6 SO, trong khi quyén ciing nhu su gia ting

6 nhiém khong khi hién nay.

Tong luong lang dong kho HNO3 tai
tram Yén Bai
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Hinh 3.14. Téng ling dong HNO3 theo cac nam tai Yén Béi
Xu thé ling dong HNO; theo cac nam ciing co su gia ting, so voi SO, su gia
ting nay thap hon.
Vé6i HNO; nam c6 luong lang dong 16n nhat 1a 2,1 kg/ha/nam (2017), nam
c6 luong lang dong nho nhét 1 0,6 kg/ha/nam (2016).

Tong luong lang dong kho NH3 tai
tram Yén Bai
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Hinh 3.15. Tong ling deng NH3 theo cac nam tai Yén Béi
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Ling dong NH3 theo cac nam tai Yén Béi co xu hudng ting trong ca thoi ky
2013-2021. Trong d6, nim 2015 co tong lwong ling dong 16n nhit (3,2
kg/ha/nam). Marc tang tong luong ling dong trung binh hang nim khoang 0,23
kg/ha/nam.

3.2. Két qua giam sat ling dong wét
3.2.1. pH

Dué6i day 1a mot sé két qua giam sat ling dong w6t naim 2021 tai cac tram
quan trac TP. H6 Chi Minh, Can Tho, Yén Bai, Ha Noi va Hoa Binh.

pH trong nué'c mua

Ham lwo'ng pH trong nwéc mwa
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Hinh 3.16. Ham lweng pH trong nwéc muea tgi cdc tram Hoé Chi Minh, Can The
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Ham lwg'ng pH trong nwéc mwa
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Hinh 3.17. Ham lweng pH trong nwdc musa tai cdc tram Mién Biic

Can ctr két qua giam sat 1§1ng dong udt nam 2021, tram Ha Noi c6 gia tri pH
trung binh trong khoang 4,73 - 7,01. Trong d6, tram Hoa Binh ghi nhan thi da s cac
thang gia tri pH cling cao hon 6,0 nhung bén canh do cling c6 nhiing thang gia tri pH
thap xudng 4,44. Ham luong pH cao nhat ghi nhan tai tuan thir 10 dat gia tri 7,02. Gia
tri pH tai tram Yén Bai dao dong trong khoang tur 4,59 - 6,56. Tai khu vuc phia Nam,
gia tri pH tai tram TP. H5 Chi Minh thay doi nhiéu qua timg tuan, trong khoang tir
5,25 - 6,44. Tai tram Can Tho, gia tri pH khdng co su dao dong Ién, trong khoang

5,23 - 6,27. Nhin chung, tan suat mua axit xuat hién nhiéu hon & cac ving nong thon.

Ham lwgng pH trong nwé’c mwa
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TPHCM | CinTho | YénBai HANGi | HoaBinh
'mpH| 618 5.97 5.70 6.09 5.71

Hinh 3.18. Ham lwong trung binh pH trong nwéc mua tai cac tram nam 2021
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Theo hinh 3.18, két qua ham luong trung binh pH trong nudc mua tai cac
tram cta Viét Nam nam 2021 cho thay tan suat mwa axit tai cac khu vuc mién Béc
c6 kha nang cao hon khu vuc mién Nam (Can Tho, TP. H5 Chi Minh).

3.2.2. Cdc anion (504, NOs,” CI-, F)

Ham lwgng trung binh cia cac anion trong nwé'c mua

Ham lwong trung binh anion trong
nwd’c mwa

BTPHCM mCin Tho

mg/1

P 247
N 193

BN o081
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RN 106

| 0.02

| 0.02

Hinh 3.19. Ham lwgng trung binh cua cac anion trong nwdc mua tai cac tragm
Hé Chi Minh, Céan The

24



Ham lwong trung binh anion trong
nwdé’c mwa
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Hinh 3.20. Ham lwgng trung binh cua cac anion trong nwdc mua tai cdc trgm
Mién Bic

Nhin vao biéu dd, c6 thé thay rang ham luong SO, tai tram Ha Ndi cao
hon nhiéu 1an so véi cic tram con lai va thap nhat 1a tram Can Tho. Tai khu vuc
Ha Noi, ham lugng NOs™ ciing cao nhét trong sé cac tram. Luong ling dong cua
Ton Clorua dic biét tram Ha Noi ciing dat gia tri cao nhat va thap nhat tai tram Yén
Bai. Ham lugng ion F tai cac tram phia Nam khong dang ké (0,02 mg/l), nho hon
tai cac tram phia Bic (dao dong tir 0,09 - 0,2 mg/l).
3.2.3. Cdc cation (NH4* Ca®*, Na*, Mg?*, K*)

Ham lwong trung binh caa cac cation trong nwé'c mwa
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HAM LUQNG TRUNG BINH CATION

TRONG NUOC MUA
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NH4+ Na+ K+ Ca2+ Mg2+
E TP HCM 0.55 0.46 0.42 0.73 0.27
Can Tho 0.34 0.32 0.24 0.52 0.17

Hinh 3.21. Ham lwgng trung binh cua cac cation trong nwdc mua tai cdac trgm
Hé Chi Minh, Can The

Dua trén cac biéu do, lugng lang dong cac cation tai cac Tram khu vuc phia
Nam tuong ddi thap hon khu vuc mién bac. Tai tram Ha Noi, luong ling dong
NH,*" va Ca®* cao nhat (lan luot 1a 1,94 va 2,08 mg/l twong tng). NHs* Ca** & cac
tram do thi 1a kha 16n, tham gia vao phan Umg trung hoa trong nu¢c mua cua cac
tram ndy, han ché hién tuong mua axit kéo dai. Ham luong Ca** & Pa Nang ciing
tuong dbi cao nhung van thap hon tram Ha No6i. Con lai tai tram TP. H6 Chi Minh,

ham luong trung binh cua cac cation Mg?*, K2*, Na* ghi nhan gia tri cao hon.
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HAM LUQNG TRUNG BIiNH CATION

TRONG NUOC MUA
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NH4+ Na+ Caz+ Mg2+
Yén Bai 1.18 0.25 0.21 0.97 0.08
B Ha Noi 1.94 0.40 0.39 2.08 0.25
H Hoa Binh 1.17 0.33 0.29 1.50 0.19

Hinh 3.22. Ham lwgng trung binh cua cdc cation trong nwdc mua tai cdc trgm
Mién Bic
3.3. Két qua giam sat nwéc ndi dia

Hb chira Hoa Binh bat du tich nude tir naim 1989 va tich nude dén cao trinh
binh thudng tir ndm 1990. Vé&i dung tich 1a 9,45 ty m3, dung tich hitu ich & muc
5,65 ty m%, dung tich chong 1i dat 5,60 ty m®. Dién tich mat hd tng véi cao trinh
muc nude 120m (308km?); muc nuéc 115m (208km?); muc nudc chét 80m
(117km?); muc nude tbi thiéu (107km?). Tai cao trinh muc nuéc 115m, hod dai
230km, chiéu rong trung binh 1km va d6 sau trung binh la 50m. Nhi€ém vu chinh
ctia ho hién nay 1a san xuat dién nang, cp nudc tudi cho dong bang song Hong,
giao thong thuy, thuy san va mot nhiém vy quan trong 1a cung cap nudc sinh hoat
cho thanh phé Ha Noi. Hb Hoa Binh dugc chon lam ho dé quan trac lang dong axit
cho mo1 truong nudce ndi dia tai Viét Nam tor nam 2001 dén nay.

Két qua quan trac bon dot trong cac thang 3,6,9 va 12 nam 2021 cho thay,
gia tri pH nam trong khoang tir 7,67-7,71 va cao hon so vdi két qua quan trac vao
nam 2020 (7,13-7,64). Tuong tu, 6 kiém trong nudc ciing ting hon so véi nim
2020 tir 1,22-1,4 meq/l 1én 1,33-1,46 meq/l. Ca hai thong s6 nay déu dat gia tri cao
nhat vao ky quan trac thang 9.
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Ham luong cac cation NH4* va Mg?* khong c6 su dao dong 16n qua bbn ky
quan tric trong nim 2021. Ngoai trir, ham luong Na* ting 38,35% (tir 2,79 mg/l
trong Ky quan trac thang 6 1&n 3,86 mg/l vao thang 9). Twong tu, ham luong K*
tang 62,23% (tir 1,43 1én 2,32 mg/l vao ky quan tric thang 9).

Céc anion (CI, F, SO4%, NO3) hau hét dat gia tri cao nhét vao ky quan tric
thang 12; trong d6 ham lugng Cl- tang cao nhét tir 2,56 vao thang 9 1én 3,79 mg/I
(ting 48,04%). Ham luong NOs ting 33,06% va dat gia tri cao nhat la 1,65 mg/I
vao thang 12.
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KET LUAN

Ling dong axit 1a mot méi de doa mdi trudng dang ngay cang gia ting do
phét thai qua mac tir viéc dét nhién liéu hoa thach, tuy nhién do dic thu tac dong
ctia n6 am tham, ling I& (tir tir va thoi gian dai) nén chua dugc quan tim dung
muc. Thuc ra, ling dong axit gay tac dong dén rat nhiéu ddi twong nhu cong trinh,
mua mang, sinh thai (dat, nudc, ring) va ca suc khoe cong dong. Lang dong axit 1a
mot qué trinh phirc tap, c6 quy mé 1én bai ngudn phat thai sinh ra tir viing nay c6
thé anh huong téi ving khéc, tir qudc gia nay lai anh huong téi qudc gia khac. Hé
théng tram quan trac lang dong axit hién nay ¢ Viét Nam duoc thanh 1ap va van
hanh dya trén yéu cau cu thé cua ting bo, co quan quan 1y nganh nén ciing c6
nhitng dic diém khac nhau cua céc bo, co quan d6. Trang thiét bi, quy trinh va
phuong phép giam sat ling dong axit ciia ho chwa déng bo va con chong chéo.
Nam 2016, Thu tuéng Chinh pha da phé duyét Quy hoach tong thé mang ludi
quan trac tai nguyén va moi truong qudc gia giai doan 2016 - 2025, tAm nhin dén
nam 2030, trong d6 c¢6 nodi dung lién quan dén quan tric ling dong axit. Theo quy
hoach, Viét Nam s& lip dit méi cac tram quan trac gdm 7 tram quan tric moi
truong khong khi tu dong, 12 diém quan tric moi trudng khong khi dinh Ky; cing
cd 18 tram mua axit hién ¢ va s& thanh 1ap 5 tram quan tric mua axit méi, nang
téng sb tram guan tric mua axit 1én 23 tram vao nam 2030. Nhu vay, hoat dong
quan trac ling dong axit & Viét Nam duoc quy hoach dong bg, thong nhat va s&
duoc dau tu hoat dong nhiéu hon hiéu qua trong tuong lai.

Nam 2022, giam sat lang dong axit trong khuon kho mang luéi giam sat ling
dong axit ving Pong A (EANET), bao gom lang dong kho, lang dong wét, nudc
ndi dia tai cac tram theo ding yéu cau k¥ thuat, ddm bdo céc s6 liéu thu thap duoc
c6 thé so sanh dugc voi cac nudce trong khu vuc va trén thé giéi. Két qua giam sat
lang dong a xit nam 2021 tai cac Tram cho thay luong lang dong axit tang 1én so
vo1 nam 2020, lugng léng dong axit khac nhau tai cac tram do co thé 1a do qua
trinh 6 nhiém xuyén bién gidi, lang dong axit ngdy cang ting cao tai cac Tram khu

vuc d6 thi nhu thanh phé Ha Noi va H6 Chi Minh.
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