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Tom tat: Ldng dong a-xit I qud trinh ma cdc chédt cd tinh a-xit, vi du nhuw a-xit sulfuric va a-xit nitric, trong
khi quyén roi xuéng bé mét trdi dét duwdi dang Idng dong wot (mwa a-xit) va Idng dong khé. Phdt théi khi
SO, va NO, tir cdc hogt déng cia con ngudi, nhu dét nhién liéu hoa thach, sén xudt va tinh ché dau thé, la
nguyén nhdn chinh gdy ra ldng dong a-xit. Ldng dong a-xit ngdy cang dwoc quan tdm do nguy co' va mirc dé
tdc déng xdu cla chung tdi méi truwdng tw nhién va cube séng cua con ngudi. Hién nay, tai Viét Nam dé cé
mét s6 mang ludi gidm sdt Idng dong a-xit thudc cdc B6, nganh khdc nhau qudn ly, tuy nhién, quy mé cla cdc
mang ludi gidm sdt nay van chua dép tng dwoc nhu cu vé thdng tin, s6 liéu cho cdc co’ quan qudn ly trong
viéc kiém sodt 6 nhiém khoéng khi. Chinh phd Viét Nam dé ban hanh Quy hoach mang lwdi tram quan trdc tai
nguyén, méi trudng quéc gia giai doan 2016-2025, tdm nhin dén ndm 2030 (Quyét dinh 90/Qb-Ttg), trong
dé6 c6 dé cap tdi Quy hoach phdt trién mang Iwdi gidm sdt Idng dong a-xit. Bai bdo ndy trinh bay két quad ra
sodt, ddnh gid hién trang va quy hoach mang Iwdi quan trdc, gidm sdt Idng dong a-xit, két qué nhw sau: (1)
Cdc tram gidm sdt Idng dong a-xit & Viét Nam dwoc qudn ly va van hanh béi cde co quan khdc nhau; (2) Cdc
tram gidm sdt khéng cé quy dinh chung vé quy trinh, phwong phdp Idy méu, phdn tich; (3) Hau hét cdc tram
hién c6 va dwoc quy hoach ném & mién Béc va mién Nam. Vj tri mét s6 tram triing nhau. Dua trén két qué

nghién ctru vé Idng dong a-xit & Viét Nam, dé xudt Idp ddt thém mét s6 tram mdi.
Ttr khéa: Lidng dong a-xit, mang Iwdi gidm sdt Idng dong a-xit, quy hoach, Viét Nam.

1. Mé d3au

o} Viét Nam, hién tai da hinh thanh hé théng
quan tridc moéi trwdng (QTMT) tir Trung wong
dén dia phvong, phuc vu nhitng yéu cau cu thé
nhung tat cd déu nham muc dich danh gia chat
lwgng méi trwdng phuc vu cdng tac quan ly, bao
vé moi trwong [1]. Thang 1/2016, Tha tudng
Chinh phd d3 phé duyét Quy hoach mang ludi
tram quan trac tai nguyén, moi trwdng quéc gia
giai doan 2016-2025, tdm nhin dén nam 2030
[4]. Trong s6 cac d6i twgng moi trwong duoc
quan trac cé thanh phan gy 6 nhiém khong khi.
Mot hé qua dugc quan tdm cla 6 nhiém khong
khi 13 van dé Iang dong a-xit, dugc hinh thanh tir
qud trinh chuyén héa va lang dong cla céc khi
gay 6 nhiém nhu SO,, NO, trong khi quyén [2].
Tac dong cla ldng dong a-xit dén méi trudng
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dugc quan tam.

Lang dong a-xit 13 mdt quéd trinh ma cac
chat 6 nhiém cé tinh a-xit trong khi quyén roi
xudng bé mat trai dat. Ling dong a-xit dwoc tao
thanh trong diéu kién khi quyén bi & nhiém do
s phat thai qua mirc cac khi SO,, NO , CO [2].
Lang dong a-xit xay ra theo hai hinh thirc 13 13ng
dong wét va lang dong kho. Ling dong wot 1a
qua trinh a-xit H,SO, va a-xit HNO, dugc ngung
tu cung vdi hoi nwdc trong nhitng dam may va
roi xuéng mat dat dudi cac hinh thirc nhuw: Mua,
tuyét va swong mu. Khi trong nuwdc mua cé chira
mét lwgng a-xit lam cho d6 pH nwdc muwa nhd
hon 5,6 thi dwoc goi la mua a-xit [7]. LAng dong
khé xdy ra trong nhitng ngay khong mua, khéng
khi c6 chtra cac a-xit H,SO, va a-xit HNO, dang
khi hodc sol khi dwoc gié van chuyén di roi lang
xuéng mat dat, cay c6i, nha clra, cong trinh va ¢
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thé xam nhép vao co thé con ngudi qua dudng
h6 hap [7].

Hién tai, & Viét Nam cé mdét s6 mang ludi
quan trac, giam séat lang dong a-xit, tuy nhién
s& lwong tram gidm sat 1ang dong a-xit con han
ché va chu yéu |a gidm sat lang dong w6t - mua
a-xit [3].

2. Phuwong phap nghién ciru

2.1. Ra sodt cdc mang Iwéi giam sdt Idng dong
a-xit hién co

Hién tai & Viét Nam, ngoai mang ludi EANET
c6 chirc ndng chinh 1a gidm sat 1dng dong a-xit
con c6 mot s6 mang lwdi thudc cac BO, ban
nganh khac nhau ciing bé tri tram do pH va
thanh phan hoéa nudc mua.

- Hé théng tram gidm sdt ldng dong a-xit
trong khuén khé Mang Iwdi gidm sdt Idng dong

a-xit viing déng A (EANET) tai Viét Nam do Vién
Khoa hoc Khi tugng Thiy vdn va Bién déi khi hdu
qudn ly:

Viét Nam chinh th&c tham gia EANET tu
thang 8/1999 va véi sy hd tro vé trang thiét bi
clia Chinh phd Nhat Ban cho hai tram Ha N&i
va Hoa Binh. Pén nay, mang ludi tram EANET
& Viét Nam da phét trién thanh 7 tram, doé la:
Hoai Blrc - Ha Noi, Hoa Binh, Yén Bai, Da Nang,
Clc Phuong, H6 Chi Minh va Tra Néc - Can Tho.
Trong d6, 5 tram: Ha Noi, Hoa Binh, Yén Bai, HO6
Chi Minh, Can Tho dugc thiét 1ap va trang bi,
van hanh theo huéng dan ky thuat ca EANET.
Céac tram Clc Phuong va Ba Nang 1a 2 tram
thudc mang lwdi quan trac khi tuwgng thay van
do T6ng cuc Khi twgng Thay van (KTTV) quan ly,
chi tham gia cung cap s6 liéu hda nwdc mua cho
mang lwdi EANET tlr nam 2009.

Bdng 1. Théng s6 do dac va tén sudt 16y mdu cia mang EANET [10]

Théng s6 do dac

Tan suat quan trac

Lang dong uét pH, EC, SO,%, NO_, NH,’, CI, Ca,’, Na*, Mg, K* Lay mau hang ngay dé tron thanh

mau t6 hop 7 ngay (theo tuan)

NH,’, Na*, K* Ca,’, Mg,*

Lang dong kho | Khi: SO,, HNO,, HCI, NH,, Aerosol: SO,*, NO,, CI, Hang tuan

VAVA Y (L
D A
Ha NG 2 3
\\‘}AP r...J 01;5.{5{ /:.'
/?Cu:.vpk/mg ~
Z
\‘ \
A \\
\\\
\,\ .\Nina
N, O 2
d
J
74

X e
¥ Qru
) ~\1 @

§
=/
a

- f&.‘in The!

Hinh 1. Bén d6 vi tri cdc tram gidm sdt 16
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- Mang Iwdi Quan trdc Khi twong Thiy vdn
thuéc Téng cuc Khi twong Thay vén:

Mang ludi tram khi twong thay van (KTTV)
truc thudc Trung tdm Quan trac Khi twong Thay
van 1a hé thdng mang ludi tram |1&n va lau doi
nhat trong cd nudc, gdbm cé 23 tram do hda
nudc mua dugc dat tai cac tram khi twong, bat
dau di vao hoat ddng nhirng ndm 1980 va duwoc
|ap d&t tai ca 3 mién dat nuwdc, cu thé: Mién Bic
c6 9 tram (Thai Nguyén, Viét Tri, Bic Giang, B3i
Chay, Phu Lién, Hai Duong, Ha Noi, Ninh Binh,
Clc Phuong); mién Trung ¢6 7 tram (Thanh Héa,

Vinh, Hué, Pa Nang, Quy Nhon, Nha Trang, Phan
Thiét); khu vuc Tay Nguyén cé 3 tram (Pleiku,
Budn Mé Thuat, B3 Lat); mién Nam cé 4 tram
(Tan Son Hoa, Tay Ninh, Can Tho, Ca Mau). Mau
nudc mua & cac tram nay duoc thu thap theo
phuong phap ban ty déng, pH va EC duwoc do
tai chd. Mau nudc mua dugce thu thap theo
tirng trdn mua, ngoai ra cac mau t6 hop dinh
ky 10 ngay/lan (trwdc ndm 2013), nay |a 7 ngay/
[an (mau tuan) ciing duoc 1dy dé phan tich héa
hoc. Cac thong s6 do dac, phan tich gdm: pH, EC,
$0,, NO,, NH,*, CI, Ca*, Na*, Mg, K* [3].
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Hinh 2. Hé théng tram quan trdc héa nuéc mwa thudc Téng cuc Khi twong Thiy vén

- Mang luwdi giam sat mua a-xit thuéc Mang
Iwdi Quan trdc Méi trvdng Quéc gia

Mang lwdi nay gbm 3 tram gidm sat mua
a-xit gdm Tram gidm sat mua a-xit mién Bac, Tram
gidm sat mua a-xit mién Trung, Tram gidm sat mua
a-xit mién Nam. Ba tram nay c6 t8ng s6 18 diém do
duwoc 13p dat tir ndm 1998, chl yéu dugc dat tai
cac tram khi tvong. Mau nuéc mua dugc thu theo
tirng trdn do pH, EC va phan tich thanh phan hod
hoc d€ x4c dinh mirc d6 6 nhiém a~it (SO,%, NO,,,
NO,,, NH,", CI, Ca*, Na*, Mg, K*).

+ Tram gidm sdt mwa a-xit mién Bdc do
phong Thir nghiém Mdi trwdng va Hoa chat,
Trung tdm Ky thuat Tiéu chudn Do lwdng Chat
lwgng 1, Téng cuc Tiéu chudn Do ludng Chat
lwong, BO Khoa hoc va Cong nghé thuc hién.

Quan trac mua a-xit tai 8 diém: Lang Son; Mdng
Cai - Quang Ninh; Tinh Gia - Thanh Héa; Chi Linh
- H3i Duong; Thai Binh; Dong Xuyén - Hai Phong,
Luc Ngan - Bic Giang va Lao Cai [6].

+ Tram gidm sdt muwa a-xit mién Trung do
Vién Nhiét d&i M6i trweong thudc Vién Khoa hoc
va Cong nghé Quan sy - B6 Qudc phong thuc
hién, bao gobm 3 diém quan tréc tai cac tinh:
Quang Ngdi, Khanh Hoa va LAm Dong [8].

+ Tram gidm sat mwa a-xit mién Nam do
Trung tdm Chat lwong nuwdc va Moi trudng
thudc Vién Quy hoach Thay lgi mién Nam thuc
hién, gdbm 7 tram: Ca Mau, Can Tho, My Tho -
Tién Giang, Binh Dwong, Bién Hoa - Déng Nai,
TP. H6 Chi Minh va Viing Tau. Trong ndm 2016 d3
thuc hién di doi 3 tram dén vi tri mdi la Ca Mau,

TAP CHi KHOA HOC BIEN P81 KHi HAU || -3

S6 8 - Thang 12/2018 ||



Tién Giang (trwdc goi la tram My Tho, nay goi la
tram Tién Giang) va Binh Duwong [9].

Hé théng cac tram quan trac lang dong a-xit
hién tai & Viét Nam dugc thanh lap va hoat déng
trén co s& yéu cau cu thé cla tirng Bo, nganh
nén cling mang nhirng dac trwng khac nhau cta
nhirng Bo, nganh d4. Co s& vat chat, trang thiét
bi quan trac Iang dong a-xit clia cac tram nay cii,
thi€u va kém doéng bd. Phwong phéap thu thap,
bao quan mau va phuong phap phan tich cling
khdng théng nhat. Bén canh dé la nhitng van dé
vé ngudn nhan luc va vi tri quan trac, trong dé
ngudn nhan lyc thuong duwoc sir dung tai cho,
ho cé chuyén mon xa hodc khéng phu hop. Piéu
nay s& anh hudng Ién dén d6 chinh xac cla két
qua phan tich mau.

Hién tai, cac tram c6 chirc ndng giam sat lang

dong a-xit dwoc phan bé trén 3 mién nhung
khong déu, tap trung chi yéu & mién Bac va
mién Nam.
2.2. Hién trang ldng dong a-xit

Theo két qud cla dé tai khoa hoc cidp Bo
“Nghién ctru ddnh gid hién trang va Idp bdn
dd phdn bé ldng dong a-xit & Viét Nam” m3 s&
TNMT 2016.05.05, hién trang ldng dong a-xit
tai Viét Nam duoc phdn anh nhu sau [3]: Giad
tri pH nwdc mua dao déng trong khodng tir 4
dén 8, tuy nhién, ch( yéu pH tip trung trong
khodng 5,2 dén 6,4. M6t s tram cd gid trj pH rat
thap (pH<4) nhu: Ph Lién, Ha Noi (Lang), Vinh,
Hué, Pa Nang, Can Tho, nhung tan suat nho va
cht yéu x3dy ra vao dau hodc cudi mua mua khi
lvgng mua it.
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Hinh 3. Biéu dé phdn bé gid tri pH tai 23 tram héa nwdc mua
cta Téng cuc Khi twong Thay vén (2011-2015)

Mua a-xit (pH<5,6) xay ra trén khap ca
nudc nhung véi tan xuat khdc nhau. Nhirng
tram cd tan sudt mua a-xit xdy ra rat cao,
dé 1a: Cuc Phuong (44%), Bac Giang (37%),

Thdai Nguyén (40%), Viét Tri (30%), Vinh
(60%), HUé (47%), Da Lat (35%), Nha Trang
(31%), Pleiku (32%), Tay Ninh (37%) va Can
Tho (35%).
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Hinh 4. Biéu dd gid tri pH trung binh va tén sudt mwa a-xit tai 23 tram héa nwdc muwa
cta Téng cuc Khi twong Thiy védn (2011-2015)

K&t qua tinh toan téng luvgng lang dong wét
nam 2015 cho 3 ion chinh gay nén tinh a-xit
trong nudc mua do la H*, nns-SO,* (SO, khéng
cb ngudn gbe tlr mudi bién) va NO, tai 23 tram
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héa nudc muwa cla Téng cuc KTTV va 4 tram
giam sat lang dong a-xit cla mang EANET Viét
Nam duwoc thé hién trong cac Hinh 5, Hinh 6,
Hinh 7.
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Tong luong lang dong [H*] tai cac tram rat
khac nhau, dao déng trong khoang tir 0,01kg/
ha/nam dén 0,2kg/ha/nam. Cac tram & khu vuc
phia Bac va Bac Trung B6 c6 luvgng ldng dong H*
khd cao (khoang 0,1-0,2kg/ha/ndm) gap 3-10
lan cic tram & khu vire Nam Trung Bé va khu
vuc Nam Bo. Tram Bac Giang, Thai Nguyeén, Viét
Tri, Phai Lién 13 nhitng noi ¢é lwong 1dng dong H*
I&n nhat. Tram Hoai Dlrc - Ha NOi va Phan Thiét
la 2 tram c6 lwong l1ang dong H* nhéd nhat.

Lugng 13ng dong 2 ion nns-SO,* va NO, tai
cac tram rat khac nhau, dao déng tuong rng

trong khoang t&r 6-73kg/ha/nam va tir 0,2-
28kg/ha/ndm. Céac tram cé murc ldng dong
nns-SO,* va NO, cao, tap trung tai cac thanh
phé 1én, tap trung nhiéu & cadc khu cong
nghiép nhu khu vuc kinh t&€ trong diém Bac
B, khu vurc kinh té trong diém phia Nam. Noi
chung, cac tram cé lwgng ldng dong nns-SO,*
va NO, cao cling tvong ing voi lugng lang
dong H* cao. Tuy nhién, c6 mdt sé tram cé
lwong lang dong nns-SO,> va NO, cao nhung
lwong Idng dong H* thap nhw Ha Noi, TP. HO
Chi Minh, Ninh Binh, Tra Néc.
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2.3. Phan tich quy hoach mang lwci tram quan
trdc

Theo Quyét dinh s6 90/QP-TTg, ngay
12/1/2016 cda Thid tudng Chinh phd phé duyét
Quy hoach mang Iudi quan trdc tai nguyén va
méi trwdng quéc gia giai doagn 2016-2025, tdm
nhin dén ndm 2030, trong d6 cé néi dung lién
quan dé&n quan tric, giam sat lang dong a-xit.
Mot sé ndi dung chi chét lién quan dé la (giai
doan 2016-2020):

6 TAP CHi KHOA HOC BIEN DOI KHi HAU

+ C4c tram quan trdc moi trudng 16ng ghép
véi mang quan trac khi tuong thay van va mang
quan trac tai nguyén nudc;

+ Clng c6 va duy tri hoat dong quan trac moi
trwdng tai cac tram, cac diém da cd, trong dé ¢
18 diém quan trac lang dong a-xit;

+ Xay dwng mai cac tram, cac diém quan trac
gdm: 7 tram quan trac moi trudong khong khi tw
déng, 12 diém quan trdc modi trwong khong khi
dinh ky, 1 diém quan trac l3ng dong a-xit,...
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Bdng 2. Danh sdch cdc diém quan trdc muwa a-xit dwoc quy hoach giai doan 2016-2030 [4]

Tinh/thanh Pia diém quan trac Hién Quy hoach
STT|  phé 0 [2016-|2021- | 2026- | T0"8
2020 | 2025 | 2030
An Giang Ap Tan Trung, x3 Ta Danh, huyén Tri Ton 1 1
Bd Ria - |bDiém quan tric khi twong Viing Tau 1 1
Viing Tau
3 | Bac Liéu A'p Cai Tram B, xa Long Thanh, huyén Vinh 1 1
Loi
4 | BénTre Ap 7, x3 Tan Hiép, huyén Ba Tri 1 1
5 | Binh Duong | Biém quan trac khi twong Binh Duwong 1 1
6 | CaMau Diém quan trac khi twgng Ca Mau 1 1
7 | TP.CanTho | Diém quan tric khi twgng thanh phé Can| 1 1
Tho
8 | Podng Nai Trung tam Nghién ciru Nong nghié\p Hung| 1 1
Loc - Vién Khoa hoc Nong nghiép mién Nam
9 | PongThap | Ap 6, x3 Truong Xuan, huyén Thap Mudi 1 1
10 | TP Ha NGi Tram mua a-xit Ha Noi 1 1
11 | Khdnh Hoa | Tram khi tvgng Pilot Nha Trang 1 1
12 | Kién Giang | Ap 10 Chg, x3 Dong Hung, huyén An Minh 1 1
13 | LAm Dbéng | Tram khi twong Da Lat 1 1
14 | Lang Son Tram mua a-xit Lang Son 1 1
15 | Lao Cai Tram mua a-xit Lao Cai (a-xit 1) 1 1
16 | Long An Ap Thanh Binh 2, x3 Thanh Vinh Péng 1 1
17 | Quang Ngdi | Tram khi tvgng Quang Ngai 1 1
18 | Quang Ninh | Tram mua a-xit Méng Cai 1 1
19 | Séc Trang Ap Lao Dién, x3 Vién Binh, huyén Mj Xuyén 1 1
20 | Thanh Héa | Tram quan trac Tinh Gia 1 1
21 | Tién Giang | Diém quan trac khi twong M§ Tho 1 1
22 |TP. HO Chi | Diém quan trac khi twgng TP. H6 Chi Minh 1 1
Minh
23 | Tra Vinh Ap Ba Sat, x3 Don Chau, huyén Tra Cu 1 1
Téng s6 18 1 2 2 23

Nhu vay, theo Quy hoach trong giai doan 2016-
2030, Viét Nam s& xay dwng thém 5 tram quan trac
mua a-xit madi, dé 1a: An Giang, Péng Thap, Kién
Giang, Long An va Tién Giang, nang tdng s6 tram
quan trac 1&n 23 diém vao ndm 2030.

3. K&t qua va thao luan

3.1. Pé xudt kién toan mang Iwéi giam sdt ldng
dong a-xit cho Viét Nam
Két qua ra sodt cac tram gidm sat mua a-xit

dang hoat dong cho thay hién tai & Viét Nam cé
kha nhiéu mang luéi quan trac, gidm sat lién quan
dén Iang dong a-xit, bao gdm: Cac tram quan tric
mua a-xit, tram quan trac chat lwgng khdng khi, cac
tram hda nwdc mua, cic tram gidm sét lang dong
a-xit wét va 13ng dong kho. Tuy nhién, cac tram nay
do céc co quan, don vi, Bo, nganh khac nhau quan
ly, thuc hién va khong c6 mot quy trinh 18y mau va
phan tich théng nhat cho cac tram. Ngoai ra, su
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phan bd vi tri cac tram khong hop ly, chd thi tap
trung qud nhiéu tram, chd lai khong cé tram, mot

s6 tram trung nhau (Nha Trang, Pa Lat, Can Tho, Ca
Mau, Tan Son Hoa).

Bdng 3. Bdng téng hop két qud ra sodt cdc tram quan trdc ldng dong a-xit [4, 6, 8, 9, 10]

Tram theo Tram quan
Qb 90/QP- | trac mwa a-xit Tram thudc Tram thudc
STT Tinh TTg ngay thuéc Mang Téng cuc KTTV EANET Ghi chu
12/01/2016 | quan trac MT
qudc gia
An Giang 1 Quy hoach, tram mdai
2 | BaRia- Viing 1 1 Quy hoach, hién cé
Tau
3 | Bac Liéu 1 Quy hoach, tram méi
4 | BénTre 1 Quy hoach, tram mai
5 | Binh Duong 1 1 Quy hoach, hién cé
6 | CaMau 1 1 1 Quy hoach, trung
( Ca Mau) ( Ca Mau) nhau
7 |CanTho 1 1 1 1 Quy hoach, trung
(TP. Can Tho) (Can Tho) (Can Tho) (TraN6c) | nhau
8 | béng Nai 1 1 Quy hoach, hién co6
(Bién Hoa)
9 | Pdng Thap 1 Quy hoach, tram mai
10 | TP Ha Noéi 1 1 1 1 Quy hoach, hién cé
(Nguyén Van | Nguyén Van | (Tram khituong (Tram Khi
Cu) Cu) Lang) twong Nong
nghiép Hoai
Dlrc)
11 | Khanh Hoa 1 1 1 Quy hoach, trung
(Nha Trang) (Nha Trang) (Nha Trang) nhau
12 | Kién Giang 1 Quy hoach, tram mdai
13 | LAm Péng 1 1 1 Quy hoach, trung
(Pa Lat) (Pa Lat) (Pa Lat) nhau
14 | Lang Son 1 1 Quy hoach, hién cé
15 | Lao Cai 1 1 Quy hoach, hién cé
16 | LongAn 1 Quy hoach, tram mdi
17 | Quang Ngai 1 1 Quy hoach, hién co
18 | Quang Ninh 1 1 1 Quy hoach, hién co
(Mdng Cai) (Mong Cai) (Bai Chay)
19 | Séc Trang 1 Quy hoach, tram méi
20 | Thanh Héa 1 1 1 Quy hoach, hién cé
(TTnh Gia) (TTnh Gia) (Thanh Hoa)
21 | Tién Giang 1 1 Quy hoach nhung d3
(My Tho) My Tho) co tram
22 | TP. HO6 Chi 1 1 1 1 Quy hoach, hién c¢,
Minh (Tan Son (Tan Son Hoa) (Phan vién | trung nhau
Hoa) KH KTTV
BDKH phia
Nam)
3 TAP CHi KHOA HOC BIEN DOI KHi HAU
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Tram theo Tram quan
Qb 90/QP- | tric mua a-xit Tram thudc Tram thudc
STT Tinh TTg ngay thudc Mang Tong cuc KTTV EANET Ghi chu
12/01/2016 | quan trac MT
qudc gia
23 | Tra Vinh 1 Quy hoach, tram mdi
24 | Yén Bai 1 Hién co
(Thac Ba)
25 | Thai Nguyén 1 Hién cé
26 | Ninh Binh 1 1 Hién cé
(TP. Ninh (Cdc Phuong)
Binh)
27 | Hoa Binh 1 1 Hién co
(TP. Hoa
Binh)
28 | Hai Phong 1 1 Hién cé
(Pdng Xuyén) (Phd Lién)
29 | Bic Giang 1 1 Hién co
(Luc Ngan) (Bac Giang)
30 | PhuTho 1 Hién co
(Viét Tri)
31 | Hai Duong 1 1 Hién co
(Chi Linh) (Hai Duong)
32 | Nghé An 1 Hién c6
(Vinh)
33 | baNang 1 Hién co
34 | Thira Thién 1 Hién co
Hué
35 | Binh Thuéan 1 Hién co
36 | Binh Dinh 1 Hién co
(Quy Nhon)
37 | bak Lak 1 Hién cé
(Bubn Mé
Thuot)
38 | Gia Lai 1 Hién co
(Pleiku)
39 | Tay Ninh 1 Hién co
(Tay Ninh)
40 | Thai Binh 1 Hién co
(Thai Binh)
41 | Ha Tinh Tram mai
42 | Quang Binh Tram mdai
Téng s6 tram 23 19 23 5
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Theo két qua ra sodt 3 mang luédi lién
quan dén gidm sat mua a-xit, dén thoi diém
nam 2018 trén toan lanh thd Viét Nam hién cé
47 tram quan trac lang dong a-xit (trong d6 42
tram quan trdc mua a-xit - 1ang dong wét va 5
tram thudc mang EANET quan trac c3 lang dong
wdt va lang dong khd) phan b6 trén 32 tinh/
thanh. Phan 1&n céc tram nay dugc dat cung vai
cac tram khi twgng (KT), tram khi twong nong
nghiép (KTNN). Trong dd6, c6 5 tram trung nhau
gitta Mang QTMT qudc gia va Mang cla Téng
cuc KTTV, d6 1a cac tram: Nha Trang, Da Lat, Can
Tho, Ca Mau, Tan Son Hoa.

Theo Quyét dinh 90/QD-TTg, dé€n nam 2030
Viét Nam s& cé 23 tram quan trdc mua a-xit,
trong do, cé 18 tram hién cé sin va 5 tram quy
hoach mdi. Tuy nhién, theo k&t qua ra sodt, trong
18 tram duoc quy hoach hién cé thi cé 14 tram
thuéc Mang QTMT Quéc gia, con 4 tram (Bac
Liéu, B&n Tre, SOc Trang, Tra Vinh) khdng trung
v&i cac tram hién cé. Trong 5 tram quy hoach
mdi, cé 1 tram (MY Tho - Tién Giang) trung vdi 1
tram hién cé cia Mang QTMT Quéc gia. Nhu vay,
ngoai 23 tram dugc quy hoach con ¢é rat nhiéu
tram hién c6 thudc cadc mang khac nhau nhung
khong duwgc duwa vao quy hoach. Theo quy
hoach Quyét dinh 90, c6 23 tram quan tric mua
a-xit duwgc phan bd tap trung & cac tinh mién
Nam (15 tram), trong khi d6, mién Bac (4 tram)
va mién Trung (4 tram) rat it. Nhw vay, sw phan bé
cac tram chua hop ly. Thye té, hién tai khu vy
phia Bic d3d cé khd nhiéu tram quan tric mua
a-xit, trong khi khu viec mién Trung kh3 ndng xay
ra mua a-xit, lang dong a-xit kha cao nhung sé
lwong tram lai rat han ché. Vi vay, nhdm tac gia
dé xuat b6 sung 2 tram tai khu virc mién Trung:
1 tram tai Ha Tinh, 1 tram tai Quang Binh. Dai
véi 5 tram quan tric trung nhau gitta Mang
QTMT Quéc gia va Mang cua Téng cuc KTTV, dé
|a cdc tram: Nha Trang, Da Lat, Can Tho, Ca Mau,
Tan Son Hoa nén sdp nhap chi d& mot mang ludi
quan trac mua a-xit tai 5 tram nay.

3.2. Cdc gidi phdp di kem
Dé kién toan mang ludi quan tric ldng

10 TAP CHi KHOA HOC BIEN DOI KHi HAU

dong a-xit, ngoai viéc phan bé lai vj tri tram
quan trac dua trén co s& khoa hoc con can
cac giai phap vé té chirc, quan ly, tai chinh,
nhan lyc di kem nhu:

- Hoan thién vé chinh sidch phép luat, kién
toan té chirc b may;

- Dau tu xdy dung co s& vat chat, hién dai
hoéa cdng nghé quan trac;

- Nghién cttu, &ng dung cac thanh tuu khoa
hoc cdng nghé va dao tao ngudn nhan lyc;

- M& réng hop tac qudc té;

- Tdng cwdng va da dang hoda cac ngudn vén
dau tu.

4. K&t luan

Qua qua trinh ra soat mang luéi quan trac
lien quan dén ldng dong a-xit hién cé tai Viét
Nam va phan tich Quy hoach mang lwéi tram
quan trac tai nguyén, mai tredng qudc gia giai
doan 2016-2025, tam nhin dén ndm 2030,
nhan thay hién tai & Viét Nam cé 3 mang ludi
quan trac mua a-xit do cac co quan, don vi, B,
nganh khac nhau quan ly va thyc hién. Cac tram
duoc van hanh theo quy trinh khac nhau. Vi tri
phan bd cac tram chwa hop ly, tdp trung chd
yéu & phia Bac va phia Nam, cé mot s6 tram
trung nhau giita cac mang ludi. Nghién clru
dwa ra mot s& dé xuat nham kién toan mang
ludi quan trac, gidm sat ldng dong a-xit tai Viét
Nam nhu sau:

- Th&ng nhat mang lwdi tram gidm sat lang
dong a-xit (trang bi, quy trinh, quy pham, QA/
QC theo quy dinh hién hanh cla Viét Nam [5]);

- Phén loai 3 loai tram: D6 thi/khu cbng
nghiép, néng thon, sinh thai theo tiéu chi cla
mang EANET [10];

- B6 sung thém noi dung giam sat |ang dong
kho tai cac tram gidm sat 1ang dong a-xit;

- Phan bé lai vi tri tram: Gidm cac tram & phia
Nam, tang cac tram & khu vue Trung Bé (b6 sung
thém tram tai Ha Tinh va Quang Binh), xda bo
tinh trang cac tram trung nhau;

- Nhan lyc thyc hién cong tac giam sat lang
dong a-xit phai duoc tdp huan ki thuat va boi
dudng kién thirc chuyén mén.
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Hinh 8. So' db vj tri tram quan trdc Idng dong a-xit dwoc quy hoach va dé xudt
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REVIEW AND PROPOSED IMPROVEMENT OF THE ACID DEPOSITION
MONITORING NETWORK IN VIETNAM
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Abstract: Acid deposition is the precipitation of acidic components, such as sulfuric or nitric acid that fall
to the ground from the atmosphere in wet or dry forms. The emission of air pollutants SO, and NO_ from
anthropogenic activities, such as fossil fuel combustion, industrial manufacturing and oil refinery is the
major cause of acid deposition. With its negative impacts on both human life and the environment, acid
position has now become a major environmental issue. Currently in Viet Nam, there are several acid
deposition monitoring networks managed and operated by different authorities. However, the coverage of
these monitoring networks are not sufficient to provide competent authorities with data and information
required for a sound air pollution control measure. The Government of Viet Nam has adopted a plan on
development of national network of natural resources and environment monitoring stations in which the
development of acid deposition monitoring stations is included (Prime Minister Decision 90/QD-TTg). This
study implements an in-depth review and assessment of the existing acid deposition monitoring networks.
Key findings of the review include: (1) Acid deposition monitoring stations in Viet Nam are operated by
different research institutions and authorities serving different mandates of these authorities; (2) There is
no common sampling and analysis method applied to all monitoring stations; (3) Most of the existing and
planned monitoring stations are placed in the either the north or south regions and there are overlapping in
some stations’locations. Based on these findings an installation of new monitoring stations was proposed.

Keywords: Acid deposition, planning, acid deposition monitoring network, Viet Nam.
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DANH GIA KHi HAU NAM 2017 TREN LANH THO VIET NAM

Vii Van Thang, Nguyén Ping Mau, Nguyén Hitu Quyén, Pham Thij Hai Yén,
Tran Thi Thao, Trwong Thi Thanh Thay, Tran Trung Nghia, Phung Thi My Linh
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi héu

Ngay nhén bai: 19/11/2018; ngdy chuyén phdn bién: 20/11/2018; ngdy chép nhén ddng: 9/12/2018

Tom tat: Bai bdo trinh bay két qud ddnh gid diéu kién khi hdu ndm 2017, bao gébm cé cdc hién tuwong cuc
doan dd duoc quan trdc trén toan ldnh thé Viét Nam. Ngudn sé liéu quan trdc dwoc thu thdp tir Tong cuc Khi
twong Thuy védn va théng tin duoc T6 chire Khi tuong Thé gidi (WMO) céng bé ndm 2018. Cdc két qud nghién
ctru cho thdy, khi hdu ndm 2017 dwoc ddnh gid ld ndm néng thit tw trong cdc ndm néng nhdt dé duoc ghi
nh@n trong quan tréc & Viét Nam, véi chuén sai nhiét dé dat gid tri 0,54°C. Bén canh dé, ndm 2017 dwoc ghi
nhén I ndm néng nhdt trong nhitng ndm néng nhét trong cdc ndm cé ENSO & pha trung gian va la ndm cé

téng lvong muwa ndm Idn nhét trong 10 ndm gén déy.

Tir khéa: Chuén sai, lwvong mua, nhiét dé, trung binh nhiéu ném, nédm 2017.

1. Gi&i thiéu

Trong cong tac hoach dinh san xuat, phat
trién kinh t& - x3 hdi va phong tranh thién tai,
thong tin khi hdu déng vai tro quan trong, day la
can cir dé dua ra cac quyét sach hop ly. Do vay,
nhiém vu danh gia khi hau dinh ky (hang nam
hodc 10 ndm/l4an) ludn |a yéu cau can thiét phai
thue hién déi vdi cdc co quan khi twong & cac
nuéc trén thé gidi [6]. T6 chirc Khi twgng Thé
gidi (WMO) cdng bé cdc danh giad khi hau toan
cau hang nam [6]. O quy md qudc gia, cac danh
gia diéu kién khi hadu hang ndm ciing dugc thuc
hién [3, 4, 5]. Trong cac bdo cdo, thong tin quan
trong nhat (key indicators) dugc dé cap dén la
nhitng nét dac trung khi hau va cuc doan khi
hdu cta nam.

Théng 8/2018, WMO céng bé bao cdo “WMO
Statement on the State of the Global Climate in
2017” d3a cung cap thong tin danh gid diéu kién
khi hau toan ciu trong ndm 2017. M6t sb nét co
ban vé khi hau toan cau ndm 2017 dwoc dé cap
b&i WMO (2018) [2]:

- ENSO ton tai & trang thai trung gian trong
hau hét cadc thang trong ndm 2017; d€n cudi nam
2017, xuat hién diéu kién La Nina. Theo dénh gid

Lién hé tdc gid: Nguyén Bdng Mdu
Email: mau.imhen@gmail.com

cla Trung tdm Dy bao Khi hdu Hoa Ky (CPC), chi
s6 ONI (Oceanic Nifio Index) dao déng tir -0,4
dén 0,4°C trong hau hét cac thang; dat ngudng
La Nina vao thang 10/2017, vdi chi s6 ONI dat
-0,7°C. Sau khi dat ngudng La Nina, cwong do6
La Nina tidng dan va két thuc vao thang 3/2018.

- Nam 2017 duoc ghi nhan la mot trong 3
ndm néng nhat trong lich s&r quan trac khi twong
thay van. Nhiét do trung binh (NDTB) toan cau
nam 2017 I&n hon trung binh thoi ky 1981-2010
khoang 0,46+0,1°C; khodng 1,1+0,1°C so vdi
thoi ky tién cong nghiép. Trong lich st quan trac,
nam ndéng nhat 13 ndm 2016; tiép dén la ndm
2017 va dén ndm 2015 (Hinh 1).

- Trong nhitng ndm gan day, cdc ndm ndéng
nhat lich s quan trac xuat hién nhiéu hon.
Trong d6, c6 9/10 nam xay ra trong thoi ky tw
nam 2005 tr& lai day. Nguoc lai, ndm néng nhat
trong cac thap ky dau thé ky 21 duoc ghi nhan
13 ndm 2008, véi NDTB toan cau I&n hon trung
binh nhiéu nam (TBNN) khodng 0,09°C (Hinh 1).

- Trung binh giai doan 2013-2017, NDTB Ién
hon 0,4°C so v@i thoi ky 1981-2010 (Ién hon
khoang 1,0°C so véi thoi ky tién cong nghiép),
day ciing |a giai doan cao nhat lich s quan trac.

- Trong nhitng ndm khong chiju tdc déng cla
El Nino, ndm 2017 dwoc ghi nhan la nam néng
nhat trong lich s quan trac.
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- Dién bién mua trong ndm 2017 khéng
cé nhiéu bat thuong nhu ndm 2015 va nam
2016; lvong mua gié mua mua hé chdu A &
murc xap xi TBNN. Mac du vay, trong ndm 2017
cling d3 ghi nhan nhiéu tran I¥ lut va han han
gdy anh hudng nghiém trong nhu: Tham hoa
|& dat & Freetown (Sierra Leone) vao ngay
14/8/2017 do mua I&n va G lut d& lam t&r vong
it nhat 500 nguoi; trén khu vuc An D9, 1b lut
nghiémtrongdadiénravaothang8/2017.Trong
khoadng thoi gian nay ¢6 hon 1.200 truong hgp
t&r vong d3 duoc bao cdo & An Do, Bangladesh,
Nepal va hon 40 triéu ngudi bi anh hudng;
IG lut nghiém trong vao thang 7/2017 & Sri
Lanka d3 lam 292 nguoi t&r vong va & Peru
vao thang 3/2017 d3 lam it nhat 75 ngudi tlr
vong, hon 625.000 nguwdi bi anh huédng, trong

d6 hon 70.000 nguwdi bj mat nha clra; T lut
nghiém trong do mua 1én tir ngay 29/6 dén
ngay 2/7/2017 tai phia Nam Trung Quéc (luu
vue séng Duong T&r) da lam 56 ngudi tlr vong
va thiét hai vé kinh t& wdc tinh khoang hon 5 ty
USD; han hdn dnh hudng nghiém trong & chau
Phi, khu virc Dia Trung Hai, Bc M va Brazil.

- Trong nam 2017, cé 84 xody thuan nhiét
ddi (XTND) hoat déng trén quy mé toan ciu.
S6 lugng XTND & mirc xap xi TBNN. Trong dd,
cé 17 con bdo hoat dong trén khu vuc Bic
Dai Tdy Duong vdi ndng lwgng bdo thap hon
TBNN. Trén khu vuc Bac Thai Binh Duong,
khéng xuat hién nhiéu con bdo manh, ndng
lvgng bdo & mirc thdp hon TBNN. S& luvong
con b3o hoat déng & ban cdu Nam & muec
thap hon TBNN.

I ElNino
3 Neutral
I La Nina

0.6

Anomaly relative to 1981-2010 (° C)

1950 1960 1970

1980

1990 2000 2010 201

Year

Hinh 1. Dién bién chudn sai nhiét dé trung binh toan céu thoi ky 1950-2017 (thoi ky chudn:
1981-2010) (Ngudn: WMO, 2018). Mau dé thdm - ndm chju tdc déng bdi El Nino; mau xém
- ndm tbn tai trang thdi trung gian cda ENSO; mau xanh - ndm chju tdc déng bdi La Nina [2]

2. S48 liéu va phwong phap nghién ctru

Trong nghién ctru nay, sé liéu thu thap bao
gom:

- S8 liéu trung binh thang cla cac yéu té khi
hdu: Nhiét d6 (t6i cao, t8i thap, trung binh),
lwong mua, d6 4m, s8 gid nang. BoO s6 liéu nay
|a s8 liéu phat bao CLIM do Téng cuc Khi tugng
Thiy van cung cap va duoc sir dung trong tinh
todn phuc vu xuat ban “Théng bdo va dv bdo
khi hGu” hang thang, “Théng bdo khi hGu ndm
2017” cta Vién Khoa hoc Khi twong Thay van va
Bién d&i khi hau [1].
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- S6 liéu théng ké cac hién tugng cuwc doan,
thoi tiét nguy hiém va thiét hai: B6 s8 liéu nay
dugec thu thap tir T6ng cuc Khi twgng Thay van
va tlr Ban chi dao Phong chdng thién tai.

- S6 liéu ENSO: Chi s& ONI do Trung tdm Dy
bdo Khi hau Quéc gia Hoa Ky (CPC) [3].

Trong bai bdo nay, ndm ENSO dugc xac
dinh theo s6 thang trong ndm ¢ chi s ONI
dat ngudng cac pha ENSO. Cu thé&, ndm El Nino
duoc xac dinh khi trén 50% s thang trong ndm
(tir 7 thang trd 1&n) chiu sy chi phdi véi El Nino
(chi s6 ONI tir 0,5°C tré 1én ton tai lién tuc trong




t&i thiu 7 thang); nguoc laila ndm La Nina. Ndm
trung gian cta ENSO duogc xdc dinh khi khéng
thda man cdc ndm El Nino va La Nina.

Phuwong phap nghién ciru chinh duoc st
dung trong nghién clru la tinh todn cac dac
trwng thdng ké trung binh thang va ndm. Cu thé
cdc chi s6 théng ké chinh dwoc st dung:

1) Tri s6 thang cla yéu t6 khi hau (X, )

k: Thang k k=1,2,..,12

t: Namt t=1971-2000

2) Tri s6 trung binh thang k cta yéu t6 khi
hau (X,)

5 1 n
X4 :EZfZI X, (1)

k=1,2,..12

3) Chuén sai yéu t6 khi hau thdng k nam t
(4X,) B

Ath: th' Xk (2)

4) Ty chudn yéu té khi hau thang k nam t

(4X,,) B
AX, = (X /X)*100  (3)

3. K&t qua danh gia diéu kién khi hdu ndm 2017
3.1. Hoat déng cta gié mua

Theo s6 liéu quan tac, hoat déng ctia gié mua
mua hé ndm 2017 & m&rc manh hon mét chut so
véi TBNN. Trén khu viee Ty Bac, mUa mua bat
dau tir cudi thang 3 - dau thang 4 va két thuc
vao thang 10. Trén khu vuc Dong Bic, mua mua
bat dau tir cubi thang 4 - dau thang 5 va két
thic vao thang 10. Trén khu vuc dong bang Bac
B, mua mua bat ddu mudn hon TBNN khoang
1 thadng, vao thing 6 va két thuc vao thing 10.
Trén khu vire Bc Trung B, mua mua bat dau tir
thdng 5 dén thang 9. Trén khu viwc Nam Trung
BO, mua mua kéo dai tir thang 7 dén thang 11;
nhiéu noi bat dau sém tlr thang 5 - dau thang 6.
Trén khu vyc Tay Nguyén va Nam BO, mua mua
bat dau tr thang 4 va két thiuc vao thang 11.
Nhu vay, d6 dai mua mua gié mua mua he trong
nam I&n hon TBNN & hau hét cac khu vuc trén
ca nwdc (ngoai trir khu veec dong bang Bac Bo).

Hoat déng cla gid mua mua déng duogc
biéu hién qua tan s6 cla cac dot khéng khi lanh
(KKL) tran xuéng |3nh thd nwdc ta. Ndm 2017,
c6 28 dot KKL anh hudng dén Viét Nam, thap
hon TBNN khoang 1 dot. Vé cuong dd, c6 6 dot
manh, 16 dot trung binh va 6 dot yéu. Thing

3 va thang 12 ¢6 nhiéu dot KKL xuat hién nhat
trong nam (6 dot).

Phan bé cac dot KKL trong ndm 2017 nhu
sau: 02 dot vao thang 1, 02 dot vao thang 2, 06
dot vao thang 3, 03 dot trong thang 4 - thang 5,
02 dot vao thang 10, 04 dot vao thang 11 va 06
dot vao thang 12.

Mét s6 dot KKL manh ddng chd y nhat trong
nam 2017 la:

Dot KKL vao ngay 18/11/2017, sau dé duoc
tang cuong vao ngay 20/11 gay rét dam, rét hai
& vung nui Bac Bo va Bac Trung Bo; khu vire ven
bién Trung va Nam Trung Bd c6 mua to dén rat to;

Dot KKL tdng cwong manh anh hudng vao
ngay 14/12/2017 gay rét dam, rét hai & Bic Bo
va Bac Trung Bo; khu virc Trung Trung B6 c6 mua
vlra va mua to.

3.2. Hoat déng cta xody thudn nhiét d¢'i

Theo sé liéu cha Téng cuc Khituwgng Thay van,
c6 20 XTND hoat dong trén khu vuc Bién Pong
trong ndm 2017 (Bang 1), nhiéu hon khoang 6-7
con so v&i TBNN. Trong d6, c6 16 con bdo va 4
4p thap nhiét d&i (ATND). S6 lwong XTND anh
huwédng truc tiép dén thoi tiét dat lién nwdc ta la
13 con. Cu thé céc con bdo anh huédng truc tiép
nhu sau:

B30 s 2 hinh thanh trén Bién Ddng tir ngay
13 va dén ngay 17/7/2017 d6 bd vao céc tinh
Nghé An - Ha Tinh; b3o s6 2 gay gié manh cap
7-8 trén d4t lién va mua to dén rat to & céc tinh
doéng bang Bac Bo va Bac Trung Bo;

B30 s6 4 hinh thanh & Bic Bién Dong tir ngay
21 va dén ngay 25/7/2017 thi d6 bé vao tinh
Quang Tri v&i sirc gié manh cip 7-8, gdy mua
|&n cho cac tinh tir Nghé An dén Da Nang;

B30 s6 6 hoat dong trén Bién Pong tir ngay
21 va dén ngay 24/7/2017 d6 bd vao Trung
Qudc, sau d6 suy yéu va tan trén khu vyc bién
gi&i Tay Bac Viét Nam. Do anh huéng cla bdo s6
6, khu virc Bac B6 va Thanh Héa c6 mua to, vung
nui ¢ mua rat to va gié manh; bdo sé 6 lam 3
ngudi t&r vong, 2 ngwdi mat tich, gan 450 ngdi
nha bi hu héng;

B3o s6 7 hoat dong trén Bién Pong tir ngay
26 va dén chiéu ngay 27/7/2017 d6 bd vao
Quang Tay (Trung Qudc). Do anh hwdng cua bao
s6 7, & Dong Bic BO c6 mua lén kém doéng I8¢
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gay thiét hai vé nha clra va hoa mau;

B30 s6 8 hoat déng trén Bién Dong tir ngay 1
dén ngay 3/9/2017 dd bd vao tinh Quang Péng
(Trung Qudc); hoan lwu b3o sé 8 gdy mua vira,
mua to tai cac tinh bién gidi va mién nui Bic Bo;

B3o s6 10 hoat déng trén Bién Dong tir ngay
12 dé&n ngay 15/9/2017 d6 bd vao khu vyc Ha
Tinh - Quang Binh vdi strc gié manh cap 11-12;
& Bac Bo va Bac Trung B c6 mua to dén rat to;
b3o s6 10 gy thiét hai kha ndng né vé ngudi va
tai sdn & cdc tinh tir Thanh Héa dén Quang Tri;

ATND hoat ddng trén Bién Ddng tir ngay 23
dén ngay 25/9/2017 thi di vao dat lién thudc dia
phan cdc tinh Quang Ninh - Hai Phong; ATND gay
mua vira, mua to & cac tinh Dong Bic Bo va Bac
Trung BO;

ATND hoat dong trén Bién Pong tir ngay 8
dén ngay 10/10/2017 va dé bd vao khu vuc Ha
Tinh - Quang Binh; gdy gié manh cdp 6 & Dong
Bang Bic B6 - Bac Trung BY, kém theo mua I6n &
khu vuc tir Thanh Héa dén Quang Binh;

B3o s6 11 (KHANUN) hoat déng trén Bién

DPong tlr ngay 13 dén ngay 16/10/2017 va tan
trén khu vuc vinh Bic Bd. Do anh huéng cla
hoan luu b3o s6 11 va KKL d3 gdy mua 1én & cac
tinh Bac Bo - Bic Trung Bo;

ATND hoat ddng trén Bién Ddng tir ngay
31/10 dén ngay 2/11/2017 va suy yéu trén vung
bién Ca Mau; gdy mua lén & céc tinh ven bién
Nam Trung B6 va Nam Bo;

B30 s6 12 hoat dong trén Bién Pong tir ngay
2 dén ngay 4/11/2017 d8 bd vao khu vyc Phua
Yén - Khanh Hoa véi sirc gié manh cdp 12; mua
to dén rat to & Trung va Nam Trung Bo, Tay
Nguyén va bong Nam B&;

B30 s6 14 hoat ddng trén Bién Pong tir ngay
18 dén ngay 19/11/2017 suy yéu thanh ATND di
vao dat lién khu vuc Ninh Thuan - Binh Thuan;
gay mua vira, mua to & cac tinh ven bién Nam
Trung B6 va Nam BO;

B30 s6 16 hoat ddng trén Bién Dong tir ngay
23 dén ngay 26/12/2017 suy yéu thanh ATND di
vao vung bién phia Nam Ca Mau, gy thiét hai vé
nha ctra va hoa mau cho khu vyc Tay Nam B6é.

Bdng 1. Danh sdch xody thudn nhiét d&i hoat déng trén khu vuc Bién Péng ném 2017

T Tén bao The&i gian hoat ddng trén Bién Ddng
1 ATND1 17-20/4/2017
2 B30 s6 1 (MERBOK) 10 - 13/6/2017
3 B3o s& 2 (TALAS) 13-17/7/2017
4 B30 s6 3 (ROKE) 22-23/7/2017
5 Bdo s6 4 (SONCA) 21-25/7/2017
6 B30 s6 5 (HAITANG) 28-31/7/2017
7 B30 s6 6 (HATO) 21-24/8/2017
8 B3o s& 7 (PAKHAR) 26-27/8/2017
9 B30 s6 8 (MAWAR) 1-3/9/2017
10 B30 s6 9 (GUCHOL) 6-8/9/2017
11 B30 s6 10 (DOKSURI) 12 - 15/9/2017
12 ATND2 23-25/9/2017
13 ATND3 8-10/10/2017
14 B30 s 11 (KHANUN) 13-16/10/2017
15 ATND4 31/10-2/11/2017
16 B&o s& 12 (DAMREY) 2-4/11/2017
17 B&o s6 13 (HAIKUI) 10-13/11/2017
18 B3o s& 14 (KIROGI) 18-19/11/2017
19 B30 s6 15 (KAI-TAK) 18-22/12/2017
20 B30 s6 16 (TEMBIN) 23-26/12/2017
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3.2. Ddc trwng nhiét do

K&t qud tinh todn (tir 143 tram quan trac
khi twong) cho thdy, NDTB ndm 2017 dat gid tri
24,2°C, I&n hon TBNN khoang 0,8°C. Nhu vay,
xét trong khoang 10 ndm gan day (2008-2017),

nam 2017 dwoc xép l1a ndm néng th 4; sau cac
nam 2015, 2016 va 2010. Né&u xét trong cadc nam
trung gian cta ENSO, nam 2017 dwoc ghi nhan
1a ndm ndng thi 3 ké tir ndm 1961 dén nay, sau
nam 1998 va nam 2016 (Hinh 2).

1.5

B Trung gian ctia ENSO
B aNina
10 BN £l Nino

i

0.5

o
o

Chuan sai (°C)

-0.5

=1.0

-1.5

Hinh 2. Dién bién chudn sai nhiét d¢ (°C) trung binh cd nudc thoi ky 1961-2017

Theo s6 liéu quan trac, NDTB ndm 2017 tai
céc tram phd bién dao dong tir 16 dén 28,5°C,
I&n hon TNBB tir 0,2 dén 1,2°C trén hau hét dién
tich cd nudc (Hinh 3a). K&t qua tinh todn ciing
cho thay, NDTB ndm cao nhat xay ra & khu vuc
Nam B@, vdi gia tri ph6 bién tir 27-28,5°C; thap
nhat 13 khu virc mién ndi Bic B, vdi gid tri chd
yéu tir 19,5-24,5°C. Nhirng noi cé nhiét d6 dudi
20°C la Sin H6, Tam Pudng (Lai Chau), Mdc Chau
(Son La), Sa Pa, Bac Ha (Lao Cai), Mu Cing Chai
(Yén Bai) va Da Lat (LA&m Dong). K&t qua tinh
todn cling cho thay, NDTB ndm 2017 lén hon
TBNN & hau hét cic thang trong ndm. Trong do,
NDTB ndm 2017 Ién hon TBNN dang ké nhat vao
cac thang dau ndm (thang 1-4) va cac thang cudi
nam (thang 8-11).

Nhiét do t6i cao trung binh ndm 2017 phd
bién tir xap xi 19 dén trén 33,5°C, I&n hon TBNN
tlr 0 dén gan 1,5°C trén dai bdé phan dién tich
ca nudc; thap hon tir 0 dén 0,5°C xay ra & mot
phan dién tich Tay Bac, khu virc Quang Tri - Thira
Thién Hué va mét vai noi & phia Nam (Hinh 3b).
Nhiét do t6i cao tuyét d6i ndm 2017 dao déng
ch( yéu tlr 30-41,5°C; thap hon 30°C & mét sd
vung nui cao nhu Sin H6 (Lai Chau), Sa Pa (Lao
Cai), Pa Lat (LAm Dong). Trong d6, cac gid tri

nhiét d6 cao nhat thudng xuat hién vao cic
thdng 6, 4 va 3. Nhiét do tdi cao tuyét d6i ndm
2017 xuat hién chi yéu vao thang 4 & Tay Bac va
Nam B9; thang 6 & Pong Bic, dong bang Bac Bd
va Nam Trung B0; thang 4, thang 6 & Bac Trung
B& va thang 3-4 & khu vuc Ty Nguyén.

Nhiét do t6i thap trung binh ndm 2017 phd
bién tir trén 13,5 dén xap xi 26°C, I&n hon tir 0
dén trén 1,5°C so v&i TBNN trén pham vi ca nuwdc
(Hinh 3c). Nhiét d6 téi thap tuyét déi (NDTTTD)
nam 2017 xay ra chd yéu vao thang 12 & hau hét
cd nudc; vao thang 1 va thang 2 & mét s6 tram
thu6c Tay Nguyén va cwvc Nam Nam Trung Bo. Tri
s6 thap nhat cda NDTTTD nam 2017 (duoc so
sanh trén 143 tram quan trac) do duoc 1a -0,2°C
tai Sin HO (Lai Chau) vao ngay 21/12/2017. So vdi
5 ndm gan day, NDTTTD ndm 2017 cd gia tri Ion
nhat va cé sy phan héa rd rang theo khong gian:

Mién Bic: NDTTTD phd bién nhé hon 15°C.
Trong d6, phé bién dwdi 10°C & vung nui phia
Bac; chl yéu 7-14°C & dong bang Bic Bo va Bic
Trung BG;

Mién Nam: NDTTTD phé bién I&n hon 15°C.
Trong d6, phé bién 15-20°C & Nam Trung B&;
10-15°C & Tay Nguyén va 18,5-20,5°C & cic Nam
Nam Trung B6 va Nam BO.
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c)
3.3. Ddc trwng lwg'ng mwa va cdc hién twgng
cuc doan co lién quan

K&t qua tinh todn cho thay, téng lvong mua
(TLM) ndm 2017 trung binh ca nwdc dat gia tri
2.240,3mm, v3i ty chuan dat 116,5%. Nhu vay,
TLM ndm 2017 I&n hon khoang 16,5% so voi
TBNN. Trong 10 ndm gan day (2008-2017), ndm
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Hinh 3. Phén bé theo khéng gian ctia chudn sai:
(a) Nhiét dé trung binh ndm 2017; (b) Nhiét dé
téi cao trung binh ndm 2017; (c) Nhiét dé téi thap
trung binh ndm 2017

2017 1a ndm cb TLM |&n nhat; tiép dén la cic
nam 2008, 2013, 2011 (Hinh 4). Xét trong nam
c6 pha trung gian ctia ENSO, ndm 2017 la nam
c6 téng lvgng mua dirng thi hai, sau nam 1996.
Trong d6, nam 1996 ciing la nam duoc ghi nhan
c6 téng lvgng nam |dn nhat ké tir ndm 1961 tré
lai day (Hinh 4).
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Hinh 4. Dién bién chudn sai luvong muwa (%) trung binh cé nwdc thoi ky 1961-2017

TLM trong ndm 2017 phd bién dao déng tir
2.000 dén trén 3.500mm trén da phan dién tich
cad nudc; tir trén 1.000 dén 2.000mm & phan
lén Bac Bo, Trung Tay Nguyén, cwc Nam Trung
B6 va mot phan dién tich TAy Nam Bé. Noi cé
lwong mua 1én nhat 13 Tra My (Quang Nam):
6.187mm va Bic Quang (Ha Giang): 5.640mm.
Noi cé lvgng mua thap nhat 13 Phan Thiét (Binh
Thudn): 900mm va Phan Rang (Ninh Thuan):
968mm (Hinh 5).

Phadn bd ty chuin cha TLM trong nam
2017 (Hinh 6) cho thay, TLM I&n hon TBNN
& hau hét dién tich cd nwdc, vdi ty chuan tir
100 dén 150%. TLM n3m thap hon TBNN &
mot phan dién tich Tdy Nguyén va mot vai noi
thudc Tay Bac, cwc Nam Nam Trung Bo va Tay
Nam B&, v@i ty chudn chl yéu tir 80 dén nhéd
hon 100%. Noi c6 ty chuin lwvgng mua cao
nhat |a & Can Tho: 162,8%; noi c6 ty chuin
thap nhat 1a Nho Quan (Ninh Binh): 59,9%.
Phan bd ty chudn cla lwvgng mua cac thang
trong ndm 2017 rat khac nhau. Trong do,
lwgng mua I&n hon TBNN chiém tir da phéan
dén hau hét dién tich cd nudc trong cac thang
1, 5, 7 va 12. Nguwoc lai, TLM thap hon TBNN
chiém tir da phan dén dai bd phan dién tich
|3nh thd trong céc thang 4, 6, 8 va 11. Trong
cacthang 2, 3, 10 ¢ ty l1é lwgng mua I&n hon
va thdp hon TBNN gan twong duong nhau.

Hinh 7 cho thay, s6 ngay muwa (SNM) nam
2017 phé bién tir 130-230 ngay. Noi cé SNM 1én

nhat trong ndm 13 & Sa Pa (Lao Cai): 264 ngay,
tiép sau la & Nam Déng (Thira Thién Hué): 255
ngay va Tra My (Quang Nam): 238 ngay. Noi cé
SNM nhd nhéat trong ndm 13 & Quynh Luu (Nghé
An): 113 ngay, Phan Thiét (Binh Thuén): 114
ngay va Ayunpa (Gia Lai): 127 ngay. SNM nam
2017 I&n hon TBNN tir 1 dén trén 40 ngay trén
dai bd phan dién tich cd nudc. Noi cé s6 ngay
mua lén hon TBNN nhiéu nhat 13 Nam Ddng:
57,4 ngay, tiép dén 1a Cao Lanh (DPbng Thap):
51,9 ngay. SNM thap hon TBNN tir 1 dén Idn
hon 15 ngay & mdt s6 noi thudc Bac Bo va mot
phan dién tich Ty Nguyén. Noi c6 sé ngay mua
thap hon TBNN nhiéu nhat 13 Ayunpa: 19,9 ngay
va Hoa Binh: 18,6 ngay.

3.4. Mét sé hién twong thoi tiét nguy hiém va
thiét hai

Muwa lon:

Trong nam 2017, d3 xuat hién 40 dot mua
vlra, mua to trén pham vi ca nwdc. Trong d6,
cé 14 dot mua ldn gay [0 va 1i quét. S6 dot
mua vira, mua to nam 2017 I&n hon so vdi nam
2016, 2015. Cac dot mua lon dién hinh trong
nam 2017 la:

Dot mua lon kéo dai tir ngay 1 dén ngay
13/7/2017 & Bac B9, vdi lwvgng mua phé bién
70-120mm; mua 1&n sinh 1§ & cac tinh & mién
nui phia Bac gay thiét hai kha ning né, lam 17
ngudi tir vong, 1 ngwdi bi thwong va nhiéu thiét
hai vé nha clra, kinh té& khac.
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Hinh 7. Phén b6 s6 ngay mua trong ndm 2017 (ngay)

Do anh hudng cla ranh thap két hop vdi gid 5/8/2017 & Béc Bo, vdi lwgng mua 24 gio phé
Doéng Nam, tir ngay 19 dén ngay 20/7/2017 ¢6 bién 30-60mm; giy sat |1& dat va |l quét & mot
mua l&n & céc tinh Bac B6 va Bac Trung BO; mua s tinh mién nui phia Bac lam 26 nguoi tlr vong,
I&n gay 1T lam 2 ngudi tlr vong va 4 ngudi bi 15 ngudi mat tich, 27 nguwdi bi thuong
thuong. T ngay 6 dén ngay 11/10/2017, do anh

Dot mua 16n kéo dai tir ngay 31/7 dén ngay huwdng ctia ATND, mua Iédn xay ra vdi lvgng mua
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ph6 bién tir 50 d&n 100mm/ngay & Bac B, khu
viye tir Thanh Héa dén Quang Binh; mua |&n gay
I lam 75 nguoi t&r vong, 38 nguoi bi thuong,
28 nguwdi mét tich va nhiéu thiét hai vé nha clra,
hoa mau, chan nudi,...

T ngay 4 dén ngay 9/11/2017, do anh
huwédng cha KKL két hop véi hoan luu bdo s6 12,
cac tinh Trung va Nam Trung B9, Tay Nguyén co
mua to dén rat to, dic biét |a cac tinh tr Thira
Thién Hué dén Binh Dinh, vdi lwgng muwa ngay
5/11/2017 phé bién 200-500mm.

Tir ngay 1 dén ngay 5/12/2017, do anh huwdng
cla KKL (vao cudi thang 11) két hop vdi nhiéu
déng trong ddi gié Déng trén cao nén cac tinh
tir Quang Binh dén Khanh Hoa, Bac Tay Nguyén
cé mua to dén rat to. Mua 1én [dm 1 ngudi bi
cudn trdi va trén 5.500 hé dan bi ngap.

Déng léc:

Trong ndm 2017, d3 xuat hién 92 tran dong,
16¢c kém mua dda trén pham vi cd nuéc, thap hon
s0 v&i ndm 2016. Cac thang xay ra nhiéu dong
I6c va mua da nhat 13 thang 4/2017 (29 tran),
thang 3 (23 tran); khu vie xdy ra nhiéu nhat 13
khu virc mién ndi thudc Bic Bo va Bic Trung BO.
Tinh xay ra nhiéu déng, 16c nhat |4 Lo Cai, Son
La, Nghé An.

Ndng néng:

Trong ndm 2017, d4 xuat hién 17 dot nang
néng vao thoi ky tir thang 3 dén thang 9, trong
d6 c6 3 dot nang néng gay gat. Nang ndng xay
ra chi yéu & cac tinh thudc Bic Bo, Trung Bo va
Doéng Nam B6.

Thiét hai do thién tai:

Thiét hai do thién tai cé ngudn gbc khi
twong thiy van trong nam 2017 trén pham vi
toan 13nh thé chu yéu do bio, dp thap nhiét
déi, mua I&n gay |G, It quét, dong I6¢c, nang
néng gy ra. Theo con s6 théng ké chua that
day dd, thiét hai 1a: 368 nguodi tlir vong va
mat tich (tap trung tai khu virc mién nui phia
Bic va mién Trung), 654 nguodi bj thuong;
trén 8.100 ngdi nha va cong trinh cong cong
bi sdp, ngap, hu hdng; gan 353 nghin ha lua,
hoa mau bj thiét hai va nhiéu thiét hai khac, ...
Téng thiét hai wdc tinh khoang 60.000 ty
déng (riéng bdo sé 12 va mua I sau bdo d3
lam 123 ngudi tlr vong va mat tich, tong thiét
hai khoang 22.680 ty déng).

4. K&t luan

Tir k&t qua phan tich s6 liéu quan tric (tai
143 tram), c6 thé dua ra moét sé nét chinh vé
diéu kién khi hdu ndm 2017 nhu sau:

- Nhiét dé:

Trén quy md toan ciu, ndm 2017 duogc ghi
nhan 13 ndm ndéng th& ba trong lich s& quan
trac, vdi chuan sai dat 0,46 + 0,1°C va 1&n hon
thoi ky tién cong nghiép khodng 1,1+ 0,1°C.
Cung vdi xu thé toan ciu, trén quy mé toan I3nh
thé Viét Nam, NDTB ndm 2017 dat gid tri 24,2°C,
I&n hon TBNN khodng 0,8°C (tinh tir 143 tram).
Nhu vay, nam 2017 dwoc ghi nhan [a nam néng
tht 4 trong 10 ndm gan day va 1a ndm ndng
thir 5 ké tir ndm 1961 dén nay. NDTB cac thang
trong ndm 2017 phd bién |&n hon so véi TBNN,
v&i chuan sai ph6 bién tir 0 d&n 2,0°C. Trong dé,
NDTB I&n hon TBNN dang ké nhat vao céc thang
dau ndm va cudi nam 2017.

Nhiét do t8i cao trung binh ndm 2017 I6n
hon so v&i TBNN & hau hét dién tich ca nuéc;
thap hon & mot s6 khu vee nhé & Tay Bic, Quang
Tri - Thira Thién Hué& va mot vai noi & Nam Bo.
Nhiét do t6i cao tuyét déi ndm 2017 dao déng
chu yéu tir 30-41,5°C; thap hon 30°C & vung ndi
phia Béc.

Nhiét d6 tdi thap trung binh ndm 2017 Ién
hon TBNN & hau hét ca nwdc, véi chuln sai tir 0
dén 1,5°C. Trong dd, nhiét d6 tdi thap phd bién
cao hon TBNN & cac thang. Tri s& thap nhat cla
nhiét do tdi thap tuyét déi ndm 2017 (dwoc so
sanh trén 143 tram quan trac) do duoc |a -0,2°C
tai Sin HO (Lai Chau) vao ngay 21/12/2017.

- Lwgng mua:

TLM n3m 2017 phé bién dao dong tir 2000
dén trén 3.500mm trén da phan dién tich ca
nuwdc; tir trén 1.000 dén 2.000mm & phéan 1én
Bac Bo, Trung Tay Nguyén, cuc Nam Trung Bo
va mot phan dién tich TAy Nam Bé. TLM 1&n hon
TBNN & hau hét dién tich ca nudc, vdi ty chuan
tlr 100 dén 150%. Xét trung binh trén quy md
toan quéc (tinh tir 143 tram), TLM ndm 2017
dat giad tri 2.240,3mm, cao hon TBNN khoang
16,5%. Trong 10 ndm gan day (2008-2017), ndm
2017 1a ndm c6 TLM cao nhéat; ti€p dén 13 cac
ndm 2008, 2013, 2011. K& tir ndm 1961 trd lai
day, nam 2017 duoc ghi nhan la nam cé TLM
dng th hai, sau nam 1996.
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- Hién twong cuc doan, thoi tiét nguy hiém:

+ XTND: Trong nam 2017, d3 xuat hién 20
XTND hoat ddng trén khu vuc Bién Déng trong
ndm 2017, nhiéu hon khodng 6-7 con so vdi
TBNN. Trong d6, cé 16 con bdo va 4 ATND. S6
lwgng XTND anh hudng tryc tiép dén thoi tiét
dat lién nwdc ta la 13 con.

+ Khéng khi lanh: Trong nam 2017 c6 28 dot
KKL anh huwdng dén Viét Nam, thap hon TBNN
khoadng 1 dot. V& cudng d6, c6 6 dot manh, 16
dot trung binh va 6 dot yéu.

+ Nang néng: Trong ndm 2017, da xay ra 17
dot ndng néng xuat hién vao cac thang tir thang 3
dén thang 9, trong dé c6 3 dot ndng néng gay gat.

+ Mua lon: Cé 40 dot mua vira, mua to trén
pham vi cd nwdc trong ndm 2017. Trong d6 cé
14 dot mua lon gay 1G va IT quét. S6 dot mua
vlra, mua to nam 2017 cao hon so vdi nam
2016, 2015.

+ Dong, 16¢ va muwa da: Trong ndm 2017, da
xay ra 92 tran dong, 16¢c kém mua da trén pham
vi cd nuwéc, thap hon so véi ndm 2016.

Tai liéu tham khao
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Abstract: This paper presents results of the 2017 climate assessment including extreme events across
Viet Nam. The meteorological data used in this study is provided by Viet Nam Meteorological and Hydrological
Administration as well as obtained fromWorld Meteorological Organization (WMO, 2018). The results show
that, the year 2017 was the fouth warmest on the historical record, with the anomaly of 0.54°C. Comparing with
the neutral ENSO years, the year 2017 was the warmest on the historical record. In term of rainfall amount,
the total rainfall of the year 2017 was the largest amount during recent 10 years.
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PHAT TRIEN VA THU NGHIEM CONG NGHE TU PONG HOA
QUAN TRACGIO

Nguyén Viét Han, Nguyén Van Ha, Nguyén Minh Tudn
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi héu

Ngay nhén bai: 5/10/2018; ngay chuyén phdn bién: 6/10/2018; ngdy chép nhén déng: 20/11/2018

Tom tat: Nhu cdu tw déng héa trong quan trdc khi twong thidy vén (KTTV) néi chung va quan tréc
gié néi riéng, d€ phuc vu dy bdo, canh bdo i lut, thién tai va cdc hién twong thoi tiét cuc doan ngay
cang cdp bdch trong béi cdnh dién bién phirc tap cua bién déi khi hdu. Viéc ddp tng sé liéu theo thoi
gian thuec tir cdc tram quan trdc gié cho mé hinh dw bdo la nhu cdu cdp bdch hién nay. Bai bdo ndy
trinh bay thuc trang trang thiét bj quan trdc gid hién nay clia nganh KTTV, xdy dwng mé hinh va thi
nghiém viéc chi ddéng céng nghé tw déng héa quan trdc gié phuc vu phong chéng thién tai va phdt

trién céng tdc nghiép vu.

Tir khéa: Tw dong héa quan trdc gié, céng nghé do dac KTTV, céng nghé truyén tin.

1. Mé& dau

Chién lugc phét trién nganh khi twong thiy
van dén ndm 2020 dugc Tha tudng Chinh phu
phé duyét tai Quyét dinh s6 929/QP-TTg ngay
22/6/2010 véi ndi dung chd yéu: (1) Nganh khi
twong thay van cé vi tri quan trong trong sy
nghiép phat trién kinh té - x3 hoi, cung cé qudc
phong, an ninh, dac biét la trong cong tdc phong,
trdnh va gidm nhe thién tai. Dau tu cho nganh
khi twong thay vdn can di trudc mot budc dé
cung cép kip thoi, chinh xac théng tin va luan c
khoa hoc vé khi twgng thly van cho sy phét trién
bén virng cla dat nwdc trong bdi canh thién tai
ngay cang khac nghiét va gia ting do bién déi
khi hau; (2) Phat trién nganh khi tuwgng thay van
doéng bd theo hudéng hién dai hoa; 1y viéc dau
tw cho khoa hoc, cong nghé va dao tao ngudn
nhan lyc lam gidi phdp cha yéu dé phét trién
trén co s& k& thira va phat huy téi da nguén luc
hién co; khai thac triét dé thanh tuu khoa hoc,
cdng nghé trong nwdc, dong thai ng dung chon
loc nhitng thanh tuwu khoa hoc cong nghé tién
tién trén thé gidi; (3) P6i mdi phuwong thire phuc
vu clia nganh khi twgng thay van theo hudng
Nha nuwdc chiu trdch nhiém cung cip thong tin,

Lién hé tdc gid: Nguyén Viét Han
Email: hankttv@gmail.com

di? liéu khi twong thly van dép (ng céc yéu cau
phuc vu céng céng, phong tranh thién tai, bao
vé cudc sdng, tai san cho toan x3 hoi; ddng thoi,
khuyén khich xd hoi héa, thwong mai héa cac
hoat déng khi tuwgng thdy van va tang cuong
st dung thong tin khi twgng thdy van trong san
xuat, kinh doanh, dich vu nhdm mang lai hiéu
qua kinh té - x3 hoi thiét thuc. V&i muc tiéu téng
thé: P&n ndm 2020, nganh khi twong thdy van
Viét Nam dat trinh d6 khoa hoc cong nghé tién
tién cla khu vuc chau A, cé du nang luc diéu
tra co ban, du bao khi twgng thay van, phuc vu
yéu ciu phong trdnh va gidm nhe thiét hai do
thién tai, phat trién kinh té - xa hoi, bdo dam
quéc phong, an ninh, khai thac, s dung hop ly
tai nguyén thién nhién, bao vé méi trudng trong
thoi ky ddy manh cong nghiép hda, hién dai hda
dat nuéc.

Gio 1a sy chuyén déng cua khéng khi trong
khi quyé&n. Van t6c gié von la dai lugng vector
ba chiéu, nhung trong nganh khi tuong, gié bé
mat duwgc xem xét nhu mot dai lvgng vector
hai chiéu, s6 liéu gié dugc biéu thi bang hai chi
s6 hudng va téc do. Téc dd gié 1a quang duwong
ma cac phan tlr khéng khi di chuyén duorc trong
mot don vi thoi gian va thuong duoc tinh bang
mét trong mot gidy (m/s). Hwdng gid la hudng
(phuong) ma tir d6 gid théi tdi, thuong dugc
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thé hién qua la ban 16 huwdng hodc géc phuong
vi, tinh bang dd trong thang tir 0 dén 360 do.
Gi6 l1a mot trong nhirng biéu hién quan trong
cta hoat dong khi quyén va tir lau duwoc con
ngudi quan tam. May do gié Anemometer bat
ngudn tir tiéng Hy Lap |a anemos cd nghta - gio,
la mot thiét bi dung dé do tdc d6 va huwdng cla
gio, 1a modt trong nhirng thiét bj cd thé thay tir
Xa xua tai cac tram khi tugng.

Tuy theo nguyén ly hoat déng, két cadu may
do gié dugc chia lam nhiéu loai khac nhau:
May do gié theo nguyén ly chong chdéng, ap
suat, siéu am, vo tuyén hay dang co khi thd
cong, dang co dién hay dang dién t& hoan
toan. Cac thiét bi do gié dang dam nhan hai
chirc ndng chinh 13 do dac diéu tra co ban
va phuc vu cho nghiép vu dy bdo thoi tiét,
nghién clru khoa hoc. Do tdm quan trong cua
viéc gidm sat thong tin vé gid, nén tai cac tram
khi twong va mot s6 tram khac quan trac gié
13 nhiém vu bat budc.

Hién nay, mang lwdi quan trac phuc vu du
bdo trén cd nudc cé 187 tram khi tuwong bé
mat, 250 tram thdy van, 29 tram khi twong
néng nghiép, 23 tram khi twgng hai van, 24
tram khi tugng cao khéng, gan 1.300 diém/
tram do mua,...[1]. Trong s6 céc trang thiét
bi quan trac trong nganh KTTV, quan tric tha
céng con chiém ty trong khé 1&n. Bén canh do,
tai mot tram quan trac KTTV khéng phai yéu t6
nao cling dwoc ty dong hda hoan toan tir khau
quan trac dén truyén sé liéu. Tram khi twong ty
déng mai chi dat 18,04%, do mua ty dong dat
49,27%, khi twong cao khéng dat 66,67%, thiy
van (do mwc nwdc) dat 42,09%, thay van (do
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Hinh 1. Mdy do gié Vild, EL vé Young

lvu lwong nudc) dat 31,33% trén téng sd céc
tram trng loai [2].

Do mat d6 tram quan trac con kha thap,
nén du d3 cé &ng dung nhiéu mé hinh hién dai
trén thé gidi, nhung két qua du bdo van con
han ché. Viéc du bdo céc hién twong thoi tiét
can két hop thém cac phwong phéap khac dé ho
tro nhu phan tich anh vé tinh, ra da thoi tiét,...
Sy thi€u dong bo gitra cac thiét bi quan trac
ty dong, bdn ty déng va thu céng ciing anh
hudng tdi qua trinh truyén so liéu, thu thap sé
lidu phuc vu dy bdo, canh bdo. Cé thé noi, kha
nang &ng dung cac céng nghé hién dai trong
quan trac gié va cac yéu t6 KTTV khac & nuédc
ta con nhiéu bat cip. Co sé ha ting, trang thiét
bi, con ngudi déu chua dép &ng hop ly trudce
nhitng yéu cau dat ra vé khd nang thu thap,
truyén nhéan, lwu trir va phan tich sé liéu.

2. Khao sat dic tinh cta cac bd cam bién gié

Hién nay trén mang luwdi KTTV nudc ta,
viéc quan trac yéu té gié hau nhu dya trén cac
thiét bj nhap ngoai. V& tinh nang ky thuat cé
thé phan nhédm nhu sau: Méy do gié thu céng
Vild, mdy gié co dién EL (Trung Quéc), may do
gid Young (Hoa Ky), mét sé it cac thiét bi cda
hang Diola (Phap), Novalynx, NRG System,... va
khé nhiéu tram khi twong tu déng cé do yéu té
gio cua du &n ODA Italia. V& s8 lvgng, mdy gid
thd céng dang co khi Vild, mdy gié co dién EL
dang duwgc dung nhiéu nhat, sau dé 1a may do
gi6é Young (Hinh 1),... Con cdc tram khi tuong
ty dong trong nganh KTTV cé do yéu té gid
do nhiéu h3ng san xuat véi nhiéu thé hé, tinh
nang, chirc nang va cong nghé khac nhau.




M4y gi6 Vild hoat déng én dinh, nhung sai s&
kha cao va khéng do dwgc gid 1én, trén 40m/s.
Ngoai ra, do viéc quan trac hoan toan thd cong
nén rat khé khan cho quan trac vién, déc biét khi
can thém chu ky do hay trong ltc thoi tiét xau.
Bén canh do, viéc ty déng hda dua trén thiét
bi nay hdu nhu khéng thé thuc hién duoc. Tai
céc nwdc phat trién, thiét bi dang nay khéng con
duwoc s dung.

May gio co dién EL, dd duoc st dung kha lau
trong nganh KTTV nudc ta, cé nhiéu vu diém
nhu: D6 6n dinh kha cao, dé dang khic phuc khi
co su c6, gia thanh hop ly,... Bén canh d6 loai may
nay con cé mot sd nhuoc diém: Dai do con chua
rong, chi do duoc gié dudi 40m/s, do théng sé
dau do quyét dinh, viéc quan trac thi cong kho
c6 thé dap &ng nhu ciu phat trién cla nganh,
chuwa duoc s6 hoa,... Viéc ty dong hda thiét bi
do gid EL ¢ thé thyc hién duoc bang cong nghé
hién nay cla nudc ta, qua d6 khic phuc duoc
nhuoc diém chua s hda cla thiét bi nay.

Sau nhiéu nam s dung tai Viét Nam, theo
danh gid cda nhiéu chuyén gia trong va ngoai
nuwdc, thiét bi do gié Young do Hoa Ky sdn xuat
cé dau do véi dd chinh xac cao, sai s6 vdi téc
do gié +0,3m/s, v&i hudng gié +3deg, dai do
rat réng, tir 0-100m/s, két ciu co khi bén virng,
trong lvong nho (1kg), gia thanh hop ly va chiu
duoc thoi tiét khac nghiét clia nwdc ta. Dic biét
bé cdm bién gid Young 05106MA dugc hing
thiét k& riéng cho méi trwdng bién va cho céc
vung khi hau khdc nghiét nhat, rat phi hop voi
khi hau Viét Nam.

Nhu vay, dé c6 thé dédp rng nhu cau phat
trién kinh t& - xa hoi va dam bao khéng qud
tut hau so v&i cac nuwdc phat trién, trong thoi
gian t&i dy kién s6 tram do tuw ddng cac yéu td

KTTV cla nwdc ta can phai tdng |én rat nhiéu,
hang chuc, thdm chi hang tram Ian so vdi hién
nay. Nhwng sau nhiéu ndm st dung, thyc té
cho thdy, vé co ban cac tram ty dong nhap
ngoai d3 va dang thé hién t6t vu thé va phat
huy vai tro tich cyc trong nghiép vu chuyén
mon cla nganh. B&n canh dé van con céc ton
tai kho khac phuc: V&i sdn phdm nhap ngoai
céng nghé cao, nhap khau tr nhiéu hang san
xuat, cé nhiéu mic cdng nghé, ma cic cén
bd cla ta chua cé diéu kién lam chd, nén khi
cé su c6, viéc khoi phuc sé& khoé khan, chi phi
nhiéu va s& lam gian doan kha dai viéc quan
trac; ching ta s& gap rat nhiéu khé khan khi
can nang cap cac san pham nhap ngoai, nhu:
Tang thém cac yéu t6 do, m& réng cau hinh,
tdng cuwong kha nadng truy@n s6 lidu; gid thanh
thiét bj con kha cao.
2.1. Khdo sdt tin hiéu ra cta téc dé gié

Cac bd cdm bién do téc do gid chi yéu theo
nguyén ly co dién, khi cé ap luvc khoéng khi 1én
canh gié cla cam bién, gay ra chuyén déng quay
clia truc c6 gan nam cham, tao ra xung dién.
Thye hién khdo sat tin hiéu déc thi cha cdm bién
do toc d6 gié nguyén ly co dién, ma dai dién 13
Young 05106MA. Tin hiéu t8c do gid, theo tai
liéu cha hdng Young, co gia tri dién 4p va tan sé
thay déi phu thudc vao van téc gid. Bién dé tin
hiéu trong khoang tir 0-12,5v twong (ng vdi van
t6c 0-100m/s. V&i bién dé |én va thay déi trong
mot khoang rdng, do véy, viéc s6 héa s& gap kha
nhiéu kho khan. Trong khi d¢, gia trj tan sé (chu
ky tin hiéu, thé hién trén truc hoanh) hau nhu
khoéng bién d6i (rng véi téc do cu thé. Vi vay dé
thudn lgi hon cho qua trinh x(r ly s6 héa, du kién
s& sir dung d3c tinh tin sé bién thién theo téc
d6 gic.

]
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Hinh 2. Tin hiéu téc dé gié khi mé phdng tai: 0,3m/s, 0,5m/s va 5m/s
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Qua trinh khao sat dwoc tién hanh vai tdc do
gié mo6 phéng thay déi lién tuc trong khoang tir
0,1m/s dén 75m/s, phan tich két qua khao sét di
tdi mot s6 nhan xét co ban nhu sau:

V&i tdc dd gid 1dn hon 1m/s (tir 1-75m/s)
bién d6 xung bién thién va khéng 6n dinh, trong
khi @6 tan s& cla tin hiéu kha 6n dinh khi téc
dd gid khong thay déi. Nhan dinh trén day hoan
toan phu hop véi khuyén cdo cla nha san xuét.
Va day la co s& dé xac dinh théng sd can thiét sé
sir dung trong qua trinh s6 hoa téc dé gid.

V&i tée dé gié nho hon 1m/s, bién d6 tin hiéu
va tan s6 cling khdng dugc 6n dinh va dédc thu
nay 1a mot khd khan can phai gidi quyét. Viéc
kho sat v&i van t6c giod trong khoang 0,1-1,0m/s
vdi budc thay ddi 0,1m/s, duwoc tién hanh mét
cach can trong nham cé phuong an ki thuat khac
phuc tinh khéng 6n dinh cla tan s xung dién.

Nhw vay, sau khi khao sat tin hiéu téc d6 gié
néu thiét k& thém bd ghép ndi hop ly, st dung
d&c tinh tin s gan nhu ty & thuan vdi téc do

Tn higu toe do gio

Tin higu huong gio -

I\hm bao V¢, |

Lhun y nhiéu L—»‘

gio, chung ta cé thé xac dinh duoc tdc do gid.
Viéc do duoc téc dd gid nhé hon 1m/s va do
dugc téc d6 gid lon tir 60 d€n 100m/s, vdi sai
s6 kha nho +0,3m/s 1a bwdc cdi thién quan trong
cho nhu ciu cung cap sé liéu gid, dic biét cho
vlng bién cla nudc ta.
2.2. Khgo sat tin hiéu ra caa hwdng gié

Hau hét cdm bién hudng gié thudng & dang
ma hoda nhi phén 8, 16 bits (ma Gray) hodc dang
s6 chi thi 16 huwdng, vi du nhu bdé cdm bién
EL. V&i bd cam bién gid Young 05106MA, viéc
xac dinh huwdng gidé nhd bién trd dang vong vo
hudng cé gia tri 10 kilo-6m dwoc dat trong thiét
bi. Viéc xac dinh hudng gid thuc chat 1a xac dinh
gid tri cla bién tré nay.
2.3. Yéu cdu ky thudt cho khéi giao dién

Két qua phan tich tai cdc phan khao sét trén
cho thay, khdi giao dién cé vai tro rat quan trong
trong viéc bao vé, ddm bao d6 chinh xidc, mé&
rong gi¢i han do.

=T e e

Khoi tach

Khoi loe mmu

Dién ap
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va khuéch dai ung i
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Hinh 3. So' dé khéi giao dién do yéu té gié

Hoat déng cla khéi giao dién nhu sau: Tin
hiéu gié duoc duwa vao khéi bdo vé, sau khi duoc
ddm bdo & muirc an toan, cap sang cho khéi loc
nhiéu va khuéch dai, tin hiéu sau khi d3 “lam
sach” chuyén t&i bé phan tach xung, qua phan
8n dinh va cap sang bd phan dém - x ly. Khoi
bado vé tin hiéu dwoc thiét k& nham dam bao an
toan cho thiét bi, bao gbm chdng sét lan truyén,
chéng nhiéu so cap, cat xung dién ap cao hon 5v
khi t6c d6 qud 1&n. Nho khéi nay, cac bd phan
sau s& hoat ddng vdi tin hiéu dau vao cé dac tinh
6n dinh hon.

Khai loc nhidu va khuéch dai dam bao su 6n
dinh murc tin hiéu cho dau vao khéi sau, néu tin
hiéu yéu s& duoc loc nhidu va khuéch dai. Tin
hiéu tai dau ra cla khdi nay c6 dang hinh sin
dong déu co chu ky ty 1é nghich véi tdc do gid.
Khai tach xung dam bado dau ra cta tin hiéu luén
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& dang chuan, xung vuéng vai bién dé 5v, chu ky
(tan s6) xung phu thudc vao toc do gid, san sang
cung cap cho bo vi xt Iy.
3. M6 hinh chii dong cong nghé cho quan trac
gié

Xay dwng B hién thi, xtr ly va lwu trir s6 liéu
(Datalogger) ddm bao chirc ndng nhan thong
tin tlr cdm bién gid, xt ly, tinh todn va hién thi,
lwu tritr cdc dang s6 liéu can thiét. Ngoai ra,
Datalogger con phai ddm bao kha nang giao tiép
v&i may tinh ca nhan, dong thoi san sang dap tng
tlr xa s6 liéu cho trung tdm va cac nha chuyén mén
théng qua cdc loai modem, internet,...

Cong viéc thir nghiém, hiéu chinh cac tram
do, quan trac gié du kién duwoc trién khai trong
khoang 18 thang tai cac tram khi twong co céac
diéu kién ha tang, dia ly, tiéu khi hau khac nhau.
Viéc lwa chon vj tri [3p d&t thir nghiém tram do
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theo nguyén ly cu thé cé tinh dén tinh nang cla
dau do phu hop. Thoi gian thir nghiém du kién
can thiét phai dd dai dé cé thé hiéu chinh, thr
nghiém, chinh Iy nham hoan thién tinh ndng hé
théng thiét bj trong mdi trudng cla cic mua
khac nhau.

Viéc cht dong cong nghé trong nuwdc sé khac
phuc duwoc cdc han ché cla san pham nhap
ngoai d3 néu & trén, ngoai ra ¢4 nhiéu lgi thé
trong qua trinh khai thac cdc trang thiét bi: Cac
can bd tai tram duwoc chi din dé truc tiép diéu
khién, sir dung thiét bj, thuan lgi hon cho céng
viéc quan trac nghiép vu; phu hop hon véi cac
diéu kién ha tang va dia ly cac tram nudc ta; khi
trién khai gia thanh thiét bi dy kién thap hon so
v@i thiét bj nhap ngoai cung tinh ndng (wdc tinh
chikhodng 70-80% so v&i nhap ngoai); chi dong
céng nghé tich hop thém céc yéu t6 do, cong
nghé truyén tin, cdnh bdo; chl ddng va giam
dugc khda nhiéu chi phi trong qua trinh duy tri
cac trang thiét bi, du kién chi con 40-50% chi phi
duy tri cGa san pham nhap ngoai. Khi ch( déng
céng nghé trong nudc ching ta cé thé td chirc

san xuat dé xuadt khiu duwoc san pham mang
thuwong hiéu Viét Nam.

Viéc ty dong giam sat tir xa quan trac gio sl
dung céng nghé khdng day la mét budc tién vé
mat cong nghé trong nudc. Sir dung cdng nghé
khéng day trong hé théng nay sé lam gidm déng
k& cac anh huédng cla thoi tiét cling nhu diéu
kién ngoai canh (sét, dirt day cap,...). Ngoai ra,
viéc hién thij théng tin tai tram sé& giam bdt kho
khan cho cac quan trac vién khi lam nhiém vu
trong thoi tiét nguy hiém. Hé théng nay dugc
diéu khién, giam sat bang may tinh trung tam,
trong khi d6 thiét bj di ddng cam tay cling cé thé
lam duogc diéu nay.

3.1. Cha déng céng nghé phén cirng

Do d3c thu chuyén nganh KTTV, céc thiét bj
do dac thudng gon nhe, tiéu thy it nang luvgng,
hoat dong tai cac vung khi hau khac nghiét, nén
viéc thiét ké Datalogger dua trén céc linh kién
don gidn - dan dung hau nhu khong thé. BEé dap
trng duwoc tinh nang trén Datalogger can phai
dua trén bd vi x&r Iy khd manh. Cac khéi chire
nang chu yéu dugc thé hién tai Hinh 4.

cOng nang cao
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Tin hiéu gid cha sensor gio sau khi x& ly tai
khéi giao dién, dwoc dua vao hé vi xi ly cdng
nang cao, tai day tin hiéu dugc s6 hda va sé hién
thi trén man tinh thé 1dng 80 ky tu (4x20), déng
thoi khi tdi chu ky s6 liéu s& dugc luu trit tai bd
nhd chéng mat dién EEPROM. Ddng hd thoi gian
Real Time Clock (RTC) dam b3o viéc d6ng bd cho
moi hoat dong cla Datalogger theo gi& chuan va
khi thiét bi khéng hoat dong, déng hd dung pin
riéng dé dam bao cip thoi gian dung khi thiét bi
hoat déng trd lai. Giao tiép theo chudn RS232C
v&i may tinh ca nhan dung cho viéc cai dat thong
s6 cho thiét bi, d6ng thoi dung dé thu nhan dir
liu (c6 khi ciia hang tram ngay) tir thiét bi. Cong
ra Modem dung dé giao tiép va cung cap s6 liéu
V@i trung tdm tlr xa. Nguén nudi Datalogger ¢
thé duogc st dung dién lwdi, pin mat trdi, acquy
12V. Binh thuwdng ngudn dién lwdi hodc pin mat
trdi s& nap ddy acquy va khi ca hai ngudn nay
bi mat, thiét bi van hoat déng nhiéu ngay nho
nang lugng duy trit tlr acquy.

Trong mang lwdi quan trac gié cla nudc ta
hién nay, phan 1&n céc trang thiét bj déu duoc
nhap ngoai va dang thé hién t6t cac wu thé, phat
huy vai tro tich cuc trong nghiép vu chuyén moén
cla nganh. Tuy nhién, bén canh céc vai tro tich
cwe, cac trang thiét bi nay con mot s6 ton tai kho
khac phuc: (1) V&i san phdm nhap ngoai cong
nghé cao, nhap khiu tir nhiéu hang san xuat,
c6 nhiéu mirc céng nghé, ma cdc can bd cla
ta chuwa c6 diéu kién lam chd, nén khi cd su co,
viéc khoi phuc sé khé khan, chi phi Ién va sé lam
gian doan kha dai viéc quan tréc; (2) D6i véi kha
nang hién dai héa cac san phdm nhap ngoai nhv
tang thém céc yéu t6 do, md& rdng cdu hinh, tdng
cudng kha nang truyén s6 lidu,... ching ta sé gap
rat nhiéu kho khin khi chua ndm bat duoc cong
nghé; (3) Gid thanh thiét bj con kha cao.

Hién nay, & nuéc ta d3 xuat hién kha nhiéu
céc san pham trang thiét bi tich hop vdi cac dau
do clia nwdc ngoai vdi tinh nang tuong dai 6n
dinh, phu hop véi diéu kién cta nudc ta. Cac
san pham do cac chuyén gia cla Viét Nam tich
hop, nén chd dong céng nghé, viéc stra chita,
bao dudng trang thiét bj cling tré nén dé dang
va thuan loi hon. Ngoai viéc ché tao ra céc
Datalogger thu nhan dit liéu, cac nha nghién
clru d3 dua ra cac phwong an truyén nhan dir
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liéeu qua RF, Wifi, SMS, GSM, 2G, 3G, 4G,... tuy
thudc vao diéu kién thuc té cta diém quan trac.
3.2. Chua déng céng nghé phdn mém

Cac phan mém thu nhan, lwu trir va phan tich
s6 liéu gié & nudc ta ngay cang phat trién. Do
cht déng trong nwdc, giao dién phan mém duwoc
thiét k& kha than thién va dé dang s dung. Cac
tinh nang hién thi, chiét xuat sd liéu cling dugc
thiét ké truc quan phu hop véi ngudi st dung
va quan ly. Cac s6 lieu dwoc chiét xuat theo mau
bang biéu quy dinh cla nganh. Tai Hinh 5 13 giao
dién cha chuong trinh thir nghiém thu nhan sé
lieu do gid, do muc nudc tai trung tdm diéu hanh
do céc can bd nghién ctru cda Vién Khoa hoc Khi
twong Thiy van va Bién d6i khi hau thiét ké:

Céc tinh ndng hién thi, chiét xuat s6 liéu cua
chuong trinh dugc tao nén dya trén y kién gop
y cla cac chuyén gia dau nganh trong viéc thu
thap sé liéu KTTV. Qua dé gép phan cai thién
dang ké viéc quan ly, chiét xuat hé théng sé liéu
kha 1&n, tao co s& xay dung cong cu phan tich va
hd trg phong chdng thién tai va phat trién kinh
t€ x3 hoi. Viéc irng dung cdc cong nghé phan
mém trong viéc thu nhan, hién thi va chiét xuat
s6 liéu gid va yéu t6 KTTV khdc, |a thé manh cla
cac chuyén gia trong nudéc.

3.3. Cha déng cdc thiét bj thu nhén va truyén
tin

DE c6 thé lam chl mot hé théng truyén nhén
s6 liéu quan trac KTTV hoan chinh, can hiéu rd
so d6 khdi chirc ndng hoat dong toan hé théng.
So d6 khéi hoat ddng cla hé théng truyén tin
khong day dién hinh phuc vu quéa trinh truyén
tin thuong duoc st dung trong nganh KTTV,
c6 két hop cac dang khéng day cy ly dai va cy
ly ngan: Cac thiét bi dwoc trién khai tai cac dia
diém khac nhau va két néi véi nhau bang cong
nghé vé tuyén va Mobile. Thiét bj do - sensor tai
diém quan trac, truyén tin hiéu téi Datalogger |,
& day gid tri quan trac duwoc hién thij va lvu trit,
déng thoi truyén sb liéu do dugce qua tin hiéu
Radio RF t&i Datalogger Il dat trong nha tram.
Tai day, Datalogger Il s& thu nhan, hién thj va luu
trir gid tri quan trac, dong thoi truyén tin qua
mang dién thoai di dong GSM/2G/3G/,... Wifi,
hodc Internet vé trung tdm diéu khién thong qua
Modem GSM/2G/3G, Wifi,... Cong nghé truyén
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Hinh 5. Giao dién cda chwong trinh tai trung tém diéu hanh

di? liéu vé tuyén ngay cang phat trién, viéc két ndi
khéng day lam thuan loi hon cho viéc trién khai
thuc t&, dé kiém soat thiét bi, tranh dugc hién
tuwong dit cdp thong tin khi phai thi cdng tai cac
khu vue khong thuan loi [3, 4].
4. Két luan

Sau thoi gian dai thlr nghiém thanh céng va
chuyén giao cho nhiéu tinh (rng dung, hé théng
do gié theo m6 hinh nay d3 hd tro dac luc cho
cdng tac phong chéng thién tai. Khi hé théng
hoat dong, moi dién bién bat thuwong clia yéu td
gié s& duoc cadnh bdo cho ngudi quan ly thong

qua trung tdm diéu hanh, qua mang, hay dién
thoai cam tay. S8 liéu gié chuyén nganh KTTV
(twre thi, trung binh 2 phat, trung binh 10 phdt,
gié giat, cu tri,...) dugc s6 hoa chi tiét, ho tro
hiéu qua cho viéc luu trit, nghién clu va céng
tac diéu tra co ban.

Nh& chi dong céng nghé, qud trinh bao
dudng hé théng dugc thuc hién nhanh chéng,
giam t&i da céc chi phi trong qua trinh van hanh,
bao gbm ca phan clirng va phan mém. Ngoai ra,
viéc chl déng cong nghé sé& |13 co sé thuan lgi khi
¢6 nhu cdu nang cap va ma rong hé théng.
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DEVELOPMENT AND EXPERIMENT OF THE WIND
AUTOMATIC MEASURING SYSTEM

Nguyen Viet Han, Nguyen Van Ha, Nguyen Minh Tuan
Viet Nam Institute of Meteorology, Hydrology and Climate change
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Abstract: The needs for hydrometeorological monitoring automation in general and wind
monitoring in particular for forecasting floods and warning natural disastersand other hazardous weather
phenomena are getting more and more urgent in the rapidly changed context of climate change. Meeting the
demand of the real time data of wind observation station provided to the forecast model is an urgent task.
This article aims to present the current situation of wind monitoring devices/appliances/equipment used in
hydrometeological services. It also offers active modeling, and piloting an wind monitoring automation
technology for natural disaster prevention.

Keywords: Automation wind monitoring, hydrometeorological technology observation, information
technology.
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U’'NG DUNG MO HINH WRF-CMAQ DANH GIA LANG DONG A-XIT
O VIET NAM

Lé Van Quy, Ngo Thi Van Anh, Lé Van Linh
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi héu

Ngay nhén bai: 15/10/2018; ngdy chuyén phdn bién: 17/10/2018; ngdy chép nhén ddng: 24/11/2018

Tém tat: Ldng dong a-xit Id mét trong nhiing vén dé 6 nhiém méi trwong nghiém trong khéng chi vi mirc d6
4nh hwéng manh mé clia chung tdi cudc séng con ngudi va hé sinh thdi ma con vi tdec déng cda ching dé vurot
ra khdi pham vi kiém sodt ctia méi quéc gia va cdc nha khoa hoc dang phédi xem xét dnh huéng cia ching & quy
mé khu vire va toan céu. Ldng dong a-xit xdy ra dudi hai hinh thirc khdc nhau, dé la qud trinh Idng dong khé va
léng dong wdt. Bai bdo trinh bay két qud nghién ctru ting dung hé théng mé hinh WRF-CMAQ phuc vu ddnh gid
Iéng dong a-xit wdt va khé trén quy mé todn lanh thé Viét Nam. Cdc két qud dénh gid mure dé Idng dong wot
va khé duoc thure hién vao cdc thdng dai dién 1 thdng 1, 4, 7, 10 cho cd thoi ky 2010-2015.

Ttr khéa: WRF-CMAQ, Idng dong a-xit, Idng dong khé, Idng dong wot, Viét Nam.

1. Mé& dau

Lang dong a-xit 1a mdt qud trinh ma cac chat
6 nhiém c6 tinh a-xit trong khi quyén roi xudng
bé mt trai dat. Ling dong a-xit duoc tao thanh
trong diéu kién khi quyén bj 6 nhiém do su phat
thai qua murc cac khi SO,, NO, CO [1]. Ling
dong a-xit xay ra theo hai hinh thirc, d6 1a 1ang
dong wét va lang dong kho. Ling dong wot 1a
qua trinh a-xit H,SO, va a-xit HNO, dugc ngung
tu cung vdi hoi nuwdc trong nhitng dam may va
roi xuéng mat dat dudi cac hinh thirc nhu mua,
tuyét, swong mu. Khi trong nwéc mua ¢ chira
mot lwgng a-xit [am cho pH nudc mua nhod hon
5,6 thi dugc goi la mua a-xit. Ling dong khd xay
ra trong nhirng ngay khong mua, khong khi cé
chtra céc a-xit H,SO, va a-xit HNO, dang khi hogc
sol khi dwoc gié van chuyén di roi I3ng xudng
mat dat, cdy c6i, nha clra, cdng trinh va cé thé
xam nhap vao co thé con ngudi qua duwong hd
hap [8]. Qua trinh Iang dong kho phu thudc vao
kich thuwdc hat chat & nhiém (khi, sol khi), diéu
kién khi twong va diéu kién mat dém (bé mat
hirng chiu ldng dong a-xit).

Hién tai, & Viét Nam s6 lugng tram gidm sét
lang dong a-xit con han ché va chi yéu |a giam

Lién hé tdc gid: Ngé Thi Vén Anh
Email: vananhmd@gmail.com

sat 1ang dong wét - mua a-xit. Phuong phap
giam séat lang dong a-xit chu yéu 13 do dac,
phan tich thanh phan héa nwdc mua. Viét Nam
|& mot thanh vién cla mang lwdi giam sat ldng
dong a-xit Dong A (EANET) va hién tai cé 7 tram
gidm sat 1ang dong a-xit (Ha Noi, Hoa Binh, Cuc
Phuong, Da Nang, TP. H6 Chi Minh, Can Tho,
Yén Bai) [9].

Phuwong phap mé hinh mé phéng lan truyén,
Iang dong & nhiém khong khi dang ngay cang
phat trién trén thé gidi, phuong phap nay phu
hop vdi viéc danh gid & quy mo khong gian I6n
(quéc gia, khu vuc, toan cau).

2. Hién trang lang dong a-xit

Lwong lang dong wdt tai cac tram phu thudc
vao mirc d6 6 nhiém khong khi va diéu kién thoi
tiét (ddc biét 1a lwvgng mua) tai khu vye d6. Két
qua quan trac tai cac tram EANET Viét Nam cho
thdy lugng lang dong udt nss-SO,%, NO, tai Ha
NGi c6 xu hudng tang vao mua mua (tir thang 4
dén thang 10) va gidm vao mua khé (tir thang 11
dén thang 3 ndm sau) (Hinh 1, Hinh 2).

Tai Da Nang, lugng lang dong udt nss-SO,7%,
NO, tang tlr thang 9 dén thang 12, dinh diém
vao thang 12 nam 2011 do c¢d6 lvgng mua cao
dot bién (3.500mm) dan dén luvgng ldng dong
cla céc ion cling rat cao: NO, (28,32mmol/m?),
nss-SO,”* (25,25mmol/m?) (Hinh 3, Hinh 4).
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Hinh 3. Sw bién déi lwong ldng dong
nss-SO,* theo mua tqi tram Da Nang

3. Phurong phap nghién ctru va sd liéu dau vao
3.1. Mé6 hinh WRF

M& hinh nghién cru va dy bao thoi tiét WRF
la mé hinh dugc phat trién tir nhitng d3c tinh
wu viét nhat cia méd hinh MM5 véi su cdng tac
cla nhiéu co quan t6 chirc 1&n trén thé gidi [5].
WRF |a m6t hé théng bao gébm nhiéu md dun
khac nhau, linh hoat va t6i wu cho cd muc dich
nghién ctu cling nhu chay nghiép vu, cho phép
str dung cac tuy chon khac nhau déi véi tham sd
hda cac qua trinh vat ly va thudong xuyén duoc
cap nhat cac phién ban mdi. Hién tai, WRF ¢o
hai phién ban la phién ban nghién ctu ndng cao
ARW (Advanced Research WRF) cho phép ngudi
sir dung c6 thé dua hé théng dong hoda sb liéu
3DVAR vao md hinh va phién badn md hinh qui
mo6 vura phi thdy tinh NMM (Nonhydrostatic
Meso Model).
3.2. Mé hinh CMAQ

CMAQ la hé théng m6 hinh c6 kha ndng mo
phdéng cdc qud trinh khi quyén phirc tap anh
hudng t&i bién d6i, lan truyén va lang dong cé
giao dién than thién vadi ngudi sir dung. CMAQ
tiép can chat lwvgng khdng khi mét cach téng
quat v&i cac ky thuat hién dai trong cc van dé
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Hinh 4. Sw bién déi lwong ldng dong
NO, theo mua tai tram Da Nang

vé md hinh chat lwgng khdng khi, bao gébm khi
6z6n trén tang d6i lwu, doc t8, bui min, l1ang
dong a-xit, suy giam tam nhin. CMAQ ciing dwoc
thiét k& da quy mé dé khéi phai tao ra cdc md
hinh riéng biét cho vung d6 thi hay néng thon.
Do phan gidi va kich thudc mién tinh cé thé
khac nhau mot vai bac dai lvong theo khong
gian va thoi gian. Tinh mém déo theo thoi gian
cho phép thuc hién cac md phdng nhdm danh
gia dai han cla cac chat 6 nhiém (trung binh
khi hau) hay lan truyén han ngdn mang tinh dia
phuong. Tinh mém déo theo khéng gian cho
phép sir dung CMAQ dé m6 phong quy md dé
thi hay khu vuyec [6].
3.3. Thudt todn tinh ldng dong a-xit

Léng dong khé

Lang dong kho tugng trung cho viéc loai bd
cac chat 6 nhiém tir khi quyén xuéng bé mat trai
dat [4]. Su phirc tap cla cac yéu t6 anh hudng
dén muirc dd van chuyén, van téc lang dong,
lam cho qua trinh khai quat hda gap khé khan.
CMAQ théng qua phuong phap wéc lwong lang
dong kho tir Wesley [5] va Walcek [6]. Dong lang
dong khd cla chat khi va cdc hat vat chat duoc
tinh bang tich cia ndng d6 chat 6 nhiém trong
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khong khi va tdc d6 lang dong:
F = ¢ C.

Trong do: F, la Iu‘o’ng lang dong, Vv, la tdc do
lang dong; C,Ia néng do ion trung bmh ngay.

Theo Walcek (1987) wéc lugng tdc do lang
dong can xem xét cac yéu t6 khi tuong, st dung
dat - bé& mat dém. M6 hinh CMAQ danh gia
s 6n dinh va bat 6n dinh bang cach sir dung
phuwong phap trd khang khi déng hoc:

1

Va T,tTy+T,

Trong d6: V, la t8c d6 lang dong; r_ la tr&
khang khi dong hoc (aerodynamic resistance), r,
|a tré khdng doan tang; r_la trd khang bé mat.

Léng dong wot

Lwong ldng dong wdt (Dw) duoc tinh nhu
sau [9]: A

Dw=CxP/100

C=3(CR)/SE

Trong do:

Dw: Lwong lang dong wét (mmol/m?/thang)

P: Tong lugng mua thang (mm)

C : N6éng dd ion trung binh thang (umol/L)

C: Nong dé ion trung binh ngay (umol/L)

P.: Tong lwgng mua ngay i (mm)
3.4. 56 liéu déu vao

Mién Iwdi tinh: Bai bdo thuwc hién méd
phdong WRF phuc vu xdy dung di liéu khi
twong dau vao cho CMAQ. Do d6, mién tinh
cha WRF bao phd toan bd mién tinh cla
CMAQ va duoc xac dinh trong khoang 5-28
VI d6 Bac va tir 95-130 kinh dé Déng bao phu
toan bd Bién Dong, mot phan Tay Bic Thai
Binh Duong, vinh Bengan, vinh Thai Lan, Nam
Trung Qudc. Mién tinh ¢ dd phan giai 13km,
v&i kich thuwdc ludi 300x196 mé phdng duoc
cac qua trinh quy mo vira nhu gié mua Bong
Bic vao mua déng va gié mua Tay Nam vao
mua he (Hinh 5).
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Hinh 5. Mién ludi tinh trong mé hinh

S6 liéu khi twong: Trong nghién ciru nay s&
str dung mo hinh WRF mé phong lai cac treong
khi twgng cho khu vue Bién Pong va dat lién Viét
Nam vdi sé liéu tdi phan tich tir NCAR. Dit liéu
khi twgng tai phan tich tir toan ciu véi d6 phan
giai 1°x1° duwoc tai vé tai website: rda.ucar.edu/
datasets/ds083.2/.

S6 liéu st dung ddt: Dt liéu vé 25 loai dat
st dung trong nghién ciru duoc cung cap bdi
Trung TAm nghién ctru Pia chat Hoa Ky (USGS).
Dt liéu dat sir dung tr USGS 1a co s& dit liéu
d&c trwng cho dat bao phu toan ciu dd phan

giai 1km.

S6 liéu phdt théi: S8 liéu phat thai dwoc cap
nhat b6 sung trong nghién clru ndy duwoc cung
cap tir ngudn s lidu kiém ké phat thai cho khu
vuc Chau A (REAS) duoc thuc hién béi Trung
Tam Nghién cru Bién déi Toan cau (FRCGC) va
Cuc Khoa hoc K§ thuat Bién - Dia cdu Nhat Ban.
S& liéu kiém ké dwoc cap nhat dén ndm 2008 vdi
dd phan giai 0,25° x 0,25° (phién ban 2.1) bao
goém céc chat nhu: SO, NO, NH,, CO, NMVOC,
BC (cac-bon den) tlr cdc ngudn d6t va NO , NH,,
N,O, CH, tlr ngudn sinh hoc.

TAP CHi KHOA HOC BIEN P81 KHi HAU || =33
S6 8 - Thang 12/2018 ||




4. K&t qua va thio ludn
4.1. Két qud kiém dinh mé hinh

D& danh gid mlrc d6 tin cay cla md hinh,
céc s6 liéu quan trac tw dong trung binh gio
tai cadc tram: Nguyén Vin Clr - H3 Noi, Phu
Tho, Hué va Khanh Hoa trong thang 1, thang
7 va thang 8 ndm 2014 (Ngudn: Téng cuc Mai
trwong) s& dugc so sanh vdi cadc ndng d6 md
phdng tir hé thé6ng mé hinh WRF-CMAQ & toa

dé cla cac tram nay.

Bién trinh nong d6 SO, md phong tir hé
théng mé hinh WRF-CMAQ kha phu hgp vai
s6 liéu thuc do tir ngay 1-15 thang 1 ndm 2014
tai tram Nguyén Vin Clr - Hd Noi. Mirc tuwong
quan giita 2 chubi gia tri quan trac va mé hinh
dat r=0,46. Bién trinh nong d6 SO, m6 phéng tir
mé hinh trong khoang tir 15-30pug/m? vao thang
1/2014 (Hinh 6).

50 .
31 —&— M5 hinh -...@-.. Quan tric
a0 &
o 30
=
)
= 20
10
(0]
1/1/2014 0:00 1/3/2014 2:00 1/5/2014 4:00 1/7/2014 6:00 1/9/2014 8:00  1/11/2014 10:00  1/13/2014 12:00  1/15/2014 14:00
Thoi gian

Hinh 6. Nong dg SO, trung binh gico thdng 1/2014 thyc do
va mé hinh tai tram Nguyén Vdn Cir - Ha Néi

Trong Hinh 7 thé hién bién trinh ndéng do
NO, gitta tinh toan va thuc do. Bién trinh va gia
tri néng doé NO, mé phong tir md hinh khé phu
hop vé&i chudi s8 liéu quan trac tai tram Nguyén
Vvan Clr. Tuy nhién, cé thé nhan thay trong ca
thoi doan tinh todn, gid tri ndng dd tir md hinh

thudng thap hon gia tri quan trac. Hé s6 tuong
quan giita 2 chudi quan trac va mé hinh r = 0,50
(thang 1) va r = 0,47 (thang 7). Bién trinh ndng
dé NO, mé phéng tlr mé hinh trong khoang tir
5-80ug/m? vao thang 1 va tir 15-35pg/m3 vao
thang 7/2014.

—— Mo hinh  ---4--- Quan tric

Thoi gian

—&— MO0 hinh

-+~H-++ Quan trac

ug/m3

0
7/1/2014 0:00

7/3/2014 2:00 7/5/2014 4:00

7/7/2014 6:00 7/9/2014 8:00

Thoi gian

7/11/2014 10:00  7/13/2014 12:00  7/15/2014 14:00

Hinh 7. Néng dé NO, trung binh gio thuc do va mé hinh tai tram Nguyén Vin Cir - Ha Néi:
thdng 1/2014 (trén), thdng 7/2014 (dudi)
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Hinh 8 thé hién bién trinh ndng d6 SO, gilta md
hinh va quan tric tai tram Hué. Nhin chung, chudi
gia tri nong d6 SO, mo phong tir mé hinh nam

S50

trong khodng gid tri nong do quan trac tai tram.
Bién trinh nong d6 SO, md phdng tlr mé hinh trong
khodang tir 5-20pg/m? vao thiang 7/2014.

Quan trac

‘ i
10 N L ; 1 b 4
4 k"-'- LN ) 'xv, N T
- e ’ ' i t A
o -\‘H A . A TN '
7/1/2014 0:00 7/3/2014 2:00 7/5/2014 4:00 7/7/2014 6:00 7/9/20148:00  7/11/201410:00 7/13/201412:00  7/15/2014 14:00
Thoi gian

Hinh 8. Nong dé SO, trung binh gio thuc do va mé hinh tai tram Hué thdng 7/2014

Hinh 9 thé hién bién trinh ndng d6 NO, gitra
mé hinh va quan trac tai tram Thira Thién Hué. Hé
théng mo hinh WRF-CMAQ m6 phong kha t6t, voi
két qua chudi gid tri ndng d6 NO, md phong tir md

hinh ndm trong khoang gia tri nong dé quan trac tai
tram. Bién trinh néng d6 NO, mé phdng tlr mé hinh
trong khodng tlr 5-35ug/m?® vao thang 01/2014; tir
5-20ug/m3 vao thang 7/2014.

0 —— M0 hinh ~ ------ Quan trac
2
N
g
0
1/1/2014 0:00 1/3/2014 2:00 1/5/2014 4:00 1/7/2014 6:00 1/9/20148:00  1/11/201410:00  1/13/2014 12:00  1/15/2014 14:00
Thoi gian
20
—&— M5 hinh +++l-++ Quan tric
60
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X
30
0
7/1/2014 0:00 7/3/2014 2:00 7/5/2014 4:00 7/7/2014 6:00 7/920148:00 7112014 10:00 71320141200  7/152014 14:00
Thoi gian

Hinh 9. Néng dé NO, trung binh gi& thuc do va mé hinh tai tram Hué:
thang 1/2014 (trén), thang 7/2014 (dwdi)

Hinh 10 thé hién bién trinh ndng d6 NO, gitta

md hinh va quan trac tai tram Khanh Hoa. M6
hinh mé phong kha tét khodng gid tri ndng dé

quan trdc tai tram. Bién trinh néng 46 NO, mo
phong tr md hinh trong khodng tlr 5-25pg/m?
vao thang 7 nam 2014.

90

—&— MO0 hinh

«--4-+ Quan tric

ug/m3

)
7/1/2014 0:00

7/3/2014 2:00

7/5/2014 4:00 7/7/2014 6:00

7/9/2014 8:00
Thoi gian

7/11/2014 10:00  7/13/2014 12:00  7/15/2014 14:00

Hinh 10. Néng dé NO, trung binh gi¢ thuc do va mé hinh tai tram Khdnh Hoa thdng 7/2014
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Sau khi kiém nghiém hé théng md hinh WRF-
CMAQ, nghién clru thuc hién md phong danh
gia phan bo ldng dong a-xit cho Viét Nam vao
trong thoi ky 2010-2015.

4.2. Két qud ddng gid ldng dong a-xit
a) Lang dong udt SO *
Tong luong 1ang dong wét SO,* trung binh

cac thang thoi ky 2010-2015 cé xu hudng cao
vao cac thang mua mua (thang 7 va thang 10);
va thdp vao cdc thang mua khé (thang 1 va
thang 4). Téng lwgng 13ng dong thang 10 cao
hon hdn thang 1 (cao hon 4 Ian tai khu viec Quan
1). Tuy nhién, mdt s6 khu vwc nhuw Hoa Binh,
Clc Phuong, Ninh Kiéu khéng thay rd xu thé nay
(Hinh 11).

~ThanhXuin --DongAnh  -Gialim

~-NhaTrang  -=Hdc Mon Q1

TP. Hoa Binh =-Clc Phuong —Lién Chidu

~~Nh 8¢ ~=Ninh Kiu

Hinh 11. Téng lwong Iéng dong wot SO /- trung binh cdc thdng thoi ky 2010-2015

Tong luvong lang dong wét SO,* theo cac ndm
thoi ky 2010-2015 ¢6 xu thé gidm & hau hét cac
vi tri danh gid trén cad nuéc. Trong giai doan nay,
xu thé ting dang ké tdng lwong ldng dong wot

SO,” xay ra & Hoa Binh va Clc Phuong. Tong
lvong 1ang dong cao nhat vao ndm 2010 (téng 4
thang) tai khu virc Quan 1 - TP. H6 Chi Minh, vai
téng lvong lang dong 34kg/ha (Hinh 12).
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~-NhaTrang  ~=Héc Mdn -Ql

ndm 2010 njm 2011 ndm 2012
~ThanhXudn —DdngAnh  —Gialim TP. Hoa Binh  ~-Clic Phuong -Lién Chiéu

~Nha B¢ ~=Ninh Ki¢u

ndm 2013 ndm 2014 ndm 2015

Hinh 12. T6ng lwgng ldng dong wét SO J theo cdc ndm thoi ky 2010-2015

b) Lang dong uét NO,

Téng luvong lang dong uwét NO, trung binh
cac thang thoi ky 2010-2015 ¢6 xu hudng cao
vao cac thang mlua mua (thang 7 va thang 10);

va thdp vao cac thdng mua khé (thang 1 va thang
4). Téng luvong 1ang dong thang 10 cao hon han
thang 01 (cao hon 5 lan tai khu viec Quan 1 - TP.
H6 Chi Minh) (Hinh 13).

4

35
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i T4
~ThanhXuin ~-DongAnh  —Gia Lam TP. Hoa Binh ~-Clc Phuong --Lién Chiéu
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m T10

Hinh 13. Téng lwong ldng dong wot NO, theo cdc ndm thoi ky 2010-2015
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Tong lvong lang dong uét NO, theo céc nam
thoi ky 2010-2015 c6 xu thé gidm & hau hét cac
vi tri danh gia trén ca nudc. Trong giai doan nay,
xu thé ting dang ké téng lwvong ldng dong wot

NO, xay ra & Clic Phuong. Téng luong l3ng dong
cao nhat vao ndm 2010 (t6ng 4 thang) tai khu
vuc Hoc Mén - TP. H8 Chi Minh, vdi téng lugng
lang dong 11,8kg/ha (Hinh 14).

kg/ha
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Hinh 14. Téng lwong ldng dong wot NO theo cdc ndm thoi ky 2010-2015
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Hinh 15. Téng lwong ldng dong khé SO, trung binh cdc thdng thoi ky 2010-2015

c) Ldng dong khé SO,

Tong lugng lang dong khd SO, trung binh cac
thang thoi ky 2010-2015 cé xu huéng thap vao
cac thang mua mua (thang 7 va thang 10) va cao
vao cac thang mua kho (thang 1 va thang 4). Tuy

nhién, trong thoi ky nay, tai khu viec Quan 1 va
Héc Mén cé tong lugng ldng dong kho cao vao
thang 7 va thang 10. Dic biét, téng lwong lang
dong thang 10 cao hon han thang 1 (cao hon
1,75 1an tai khu vic Quan 1) (Hinh 15).

~ThanhXudn --0dngAnh  —Gia Lim

~~NhaTrang  ~=Hdc Mon Q1

nim 2010 ndm 2011 ndm 2012
TP. Hoa Binh —-Cuc Phuong-+Lién Chicu

~Nhj B¢ ~Ninh Ki¢u

ndm 2013 ndm 2014 ndm 2015

Hinh 16. Téng lwong ldng dong khé SO, theo cdc ném thoi ky 2010-2015

T6ng lugng 1ang dong kho SO, (t8ng 4 thang
1, 4, 7, 10) theo cac nam thoi ky 2010-2015 c¢d xu
thé gidm tat ca cac vj tri lwa chon danh gid trén ca
nudc. Trong giai doan nay, mét s6 khu vuc cé tong
lwong 13ng dong Ién bao gdbm quan 1, Héc Mén,
Gia Ldm va Thanh Xuan. Téng lwong Iang dong cao
nhat vao nam 2013 tai khu vuc Quan 1 - TP. H6 Chi
Minh, v&i téng lvong lang dong 24kg/ha (Hinh 16).

d) Lang dong khé NO,

Téng lwong lang dong kho NO, trung binh
cac thang thoi ky 2010-2015 cé xu hudng thap
vao cac thang 4 va 7; cao vao thang 1 va thang
10. T6éng lvgng ldng dong trung binh thang 1
cao nhat tai khu viec Quan 1 - TP. H6 Chi Minh,
véi téng lwong ldng dong 1,45kg/ha/thang
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(Hinh 17).

T6ng lugng 1ang dong khé NO, (t6ng 4 thang
1, 4, 7, 10) theo cac nam thoi ky 2010-2015 cé
xu thé gidm hau hét céc vi tri lya chon dénh gia
trén ca nwdc. Mot s khu vuce cé téng luvong lang
dong tadng nhe gém: Lién Chiéu va Nha Trang.

Trong giai doan nay, mdt s6 khu vuc cé téng
lvong 1ang dong 1&n gdbm: Quan 1 - TP. H6 Chi
Minh, Gia LAm va Thanh Xuan - Ha Nbi. Toéng
lvong 1dng dong cao nhat vao ndm 2013 tai khu
viec Quan 1 - TP. H6 Chi Minh, v&i tdng lwong
lang dong 3,9kg/ha (Hinh 18).

16
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n T4
~Thanh Xuin --BéngAnh  —Gia Ldm

—NhaTrang  -=Hbc Mon -Q1

TP. Hoa Binh  ~~Clic Phuong +Lién Chidu

~-Nha B¢ ~=Ninh Kiéu

Hinh 17. Téng lwong ldng dong khé NO, trung binh cdc thdng thoi ky 2010-2015

~-Thanh Xudn ~-B6ng Anh

-Ql ~-Nha B¢

nam 2010 ndm 2011 nam 2012
~Gia Lam TP. Hoa Binh
—~Clc Phuong—LliénChiéu  —=NhaTrang  —Héc Mon
~=Ninh Kiéu

nam 2013 ndm 2014 nam 2015

Hinh 18. Téng lwong ldng dong khé NO, theo cdc ndm thoi ky 2010-2015

e) Phén bé téng lwong ldng dong nito

Ban d6 phan bd tdng luong l1ang dong a-xit
nam thé hién theo tong luvong ldng dong lwu
huynh (S) dwoc tinh tir téng lwong lang dong
udt cta SO,* va téng lugng lang dong khd cla
SO, ; téng lugng 1ang dong nito (N) dugc tinh
tlr téng lwong lang dong wdt cia NO, va téng
lvong lang dong kho cua NO, trong 12 théng cla
nam 2015.

Phan bé ldng dong nito (N) tap trung chl yéu
tai khu vi'c dong bang sdng Hong va dong bang
sdng Clra Long. Lwong lang dong N |&n nhat tai
Ha Noi va TP. H6 Chi Minh, véi murc gid tri trong
khoang 7-8kg/ha/nam. Trong do, téng lugng
lang dong wdt N chiém khoang 50-60% téng
lvong 1ang dong (Hinh 19).

Phan bd lang dong lwu huynh (S) tap trung
chd yéu tai khu viyc ddong bang séng Hong va
dong bang sdéng Clra Long. Lwong ldng dong lvu
huynh I&n nhat tai Ha Noi va TP. H6 Chi Minh
trong khoang 30-50kg/ha/ndm. Trong do, téng
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lvgng lang dong wét S chiém khoang 40-50%
téng lwong ldng dong (Hinh 20).
4, K&t luan

Nghién ctru &rng dung thanh cong hé théng
md hinh WRF-CMAQ. phuc vu mé phéng ldng
dong a-xit tai Viét Nam. K&t qua mé phdng cho
théy, téng lugng lang dong khé SO,, NO, theo
cac ndm thoi ky 2010-2015 ¢ xu thé giam tat ca
cac vi tri lwa chon danh gid trén ca nudc. Trong
giai doan nay, mot s6 khu vuc cé téng lugng
I3ng dong I&n gdm: Quan 1 - TP. HH6 Chi Minh,
Hoc Mén, Gia LAm va Thanh Xuan - Ha Ni. Téng
lvgng l1ang dong (téng 4 thang 1, 4, 7, 10) cao
nhat vao ndm 2013 tai khu vwc Quan 1 - TP. H6
Chi Minh, v&i tdng luvong 1ang dong 24kg/ha doi
V@i SO, va 3,9kg/ha ddi véi NO,.

Téng lugng lang dong wdt SO,> va NO, theo
cdc ndm thoi ky 2010-2015 c6 xu thé gidam & hau
hét cac vi tri danh gia trén cd nudc. Trong giai
doan nay, xu thé ting dang k& téng lvong lang
dong w6t SO,> xay ra & Hoa Binh va Clc Phuong.
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Hinh 19. Phén b6 téng lwong ldng dong Hinh 20. Phdn b6 téng lwong ldng dong
nito (N) ném 2015 ¢ Viét Nam Iwru huynh (S) ndm 2015 & Viét Nam
Tong lwong lang dong (t6ng 4 thang 1, 4, 7, 10) H6 Chi Minh, véi téng luvong lang dong 34kg/ha
cao nhat vao nam 2010 tai khu vwec Quan 1 - TP. dai vai SO,* va 11,8kg/ha ddi vai NO, .

Bai bdo I sén phdm cua dé tai Nghién ciru khoa hoc va céng nghé cép B6 "Nghién citru ddnh gid hién
trang va Idp bén d6 phdn bé Idng dong a-xit & Viét Nam”,

Tai liéu tham khao

1. Duong Hong Son, Tran Thi Diéu Hang (2012), Muwa a-xit trén thé gidi va Viét Nam, NXB Khoa hoc
Tu nhién va Cong nghé.

2. B6 Tai nguyén va Mbi trudng (2014), Bdo cdo méi truwdng quéc gia 2013 - Méi trwdrng khéng khi.

3. Pham Thij Thu Ha (2014), Nghién ctru ddnh gid Idng dong a-xit & viing déng bdng séng Héng Viét
Nam, Luan &n tién sy.

4. Tran Thj Diéu Hang (2005), “Budc ddu ddnh gid tinh hinh Idng dong a-xit & Viét Nam”, Tuyén tap
bdo cdo héi thdo khoa hoc lan thir 9, Vién Khoa hoc Khi twong Thay védn va Méi trudng, tr. 395-399.

5. www.wrf-model.org - Weather research and forecasting model.

6. CMAQ User’s Mannual.

7. Wesley, (1989), Parameterizations of surface resistances to gaseous dry deposition in regional
scale numerical models, Atmospheric Environment, 23, 1293-1304.

8. Vién Khi twong Thiy vin (2002), Héi ddp vé Idng dong a-xit, NXB Nong nghiép.

9. www.eanet.asia.

39

TAP CHi KHOA HOC BIEN P81 KHi HAU ||

S6 8 - Thang 12/2018 ||




APPLICATION OF THE WRF-CMAQ MODEL SYSTEM FOR
ACID DEPOSITION ASSESSMENT IN VIET NAM

Le Van Quy, Ngo Thi Van Anh, Le Van Linh
Viet Nam Institute of Meteorology Hydrology and Climate change

Received: 15/10/2018; Accepted: 24/11/2018

Abstract: Acid deposition is one of the serious environmental pollution issues because of not only its
impact severity on human life and ecosystems, but also its impact scale. The impact of acid deposition
extends beyond the control of an single country, thus scientists are considering its impact in regional and
global scale. Acid deposition occurs in two different forms: Dry deposition and wet deposition. This article
presents results on application of WRF-CMAQ model system for assessing wet and dry acid deposition in
Viet Nam. Assessment of wet and dry deposition levels are conducted in January, April, July, October for the
period of 2010-2015.

Keywords: WRF-CMAQ model, acid deposition, dry depostion, wet deposition, Viet Nam.
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AN NINH NGUON NU'GC VA NHI'NG THACH THU'C
POI VOl AN NINH NGUON NUGC O VIET NAM

Bui Dirc Hiéu, Ta Pinh Thi, Huynh Thj Lan Hwong
Bé Tai nguyén va Méi truong

Ngay nhén bai: 14/10/2018; ngdy chuyén phdn bién: 15/10/2018; ngdy chép nhén ddng: 14/11/2018

Tém tat: Sy suy gidm va thiéu ngudn tai nguyén nwdc khéng chi de doa strc khde, ndng luc sén xudt cla
con nguwdi ma con la mét trong nhitng nguyén nhén géy ra nhitng xung dét va chién tranh. An ninh ngudn
nuwdc trong béi cdnh bién déi khi hdu ddt ra nhiéu thdch thire d6i vdi tién trinh phdt trién bén vitng cta Viét
Nam. Duwa trén cdc nghién ciru vé tai nguyén nudc dé duoc thuc hién, bai bdo ddnh gid téng quan cdc vén
dé vé an ninh ngudn nudc trén thé gidi va & Viét Nam ciing nhw nhi¥ng thdch thire cda bién déi khi hdu dén
an ninh ngudn nuwdc. Cdc két qud cho thdy Viét Nam dang phdi d6i mdt vdi nhiu van dé mét an ninh ngudn
nwdc khdc nhau. Bai bdo ciing dé cdp dén thuc trang it nhitng céng trinh khoa hoc nghién ctru cé hé théng
vé an ninh ngudn nudc, tao nén nhitng khodng tréng tri thirc trong linh vire nay va dé xudt cdc hwéng nghién
ctru cén dwoc tdng cudng d€ nhdn dang nhitng vén dé vé ngudn nudc trong hién tai va tuong lai.

Tir khéa: An ninh ngubn nudc, thdch thire, Viét Nam.

1. Mé dau

Nudc 1a phan thiét yéu cta cudc sdng, la
nhu cau can ban va nén tang cho céc hoat dong
cla hé sinh thai va xa hdi. B&n canh dd, nudc
cling la mét trong nhitng nguyén nhan quan
trong gay ra nhirng xung dot, de doa an ninh
clia con ngudi va moi trwong [8]. Nudc va cac
cong trinh lién quan cé thé trd thanh cd muc
tiéu 1an phuwong tién cla chién tranh, vi du: Cac
dap thay dién va hé théng tudi tiéu, céc cdng
chéng man va cac hé théng cap thoat nuwdc di
13 muc tiéu ddnh pha trong cac cudc chién. Viéc
tim cach dé ti€p can v&i ngudn nudc hay viéc
kiém sodt cdc ngudn nudc chinh trong cac tranh
chap vé kinh té, chinh tri, cling |4 nguyén nhan
dan dén cac cudc xung dot, chién tranh.

An ninh nguén nuwdc (ANNN) & Viét Nam
duogc coi la mot van dé ndi cOm trong cdc van
dé an ninh phi truyén théng, dac biét trong béi
canh bién d6i khi hau (BDKH) hién nay; van dé
nay dang 1a mét trong cdc madi nguy, anh huwéng
dén cac muc tiéu phat trién & nuwdc ta. Tai

Lién hé tdc gid: Bui Birc Hiéu
Email: duchieucect@gmail.com

nguyén nuwdc (TNN) & Viét Nam dugc xép vao
loai trung binh trén thé gidi, trong khi 6 ngudn
nuwdc phan bé khéng déng déu. Cung vdi do, su
gia tdng dan s8, viéc khai thac, s dung TNN thoi
gian qua & Viét Nam ciing tao ra nhiéu surc ép,
de doa ANNN qudc gia.

Xuat phat tir yéu ciu néu trén, bai bdo xac
dinh nhirng van d@ can phai tiép tuc nghién ctru,
lam rd vé ANNN & Viét Nam, d3c biét |3 trong
b&i canh BDKH.

2. Giéi thiéu chung vé an ninh nguén nwéc

ANNN 13 n3ng lyc cia mot cong déng cé thé
ti€p cdn bén vitng va an toan tdi lvgng nwdc day
da vé so lwong, dam bao vé chat lvong cho viéc
duy tri sinh k&, strc khde va phat trién kinh té - x3
hoi; cho viéc bao vé trwdc 6 nhiém mai truong
nudc va thién tai lién quan dén nuédc va bao tdén
cac hé sinh thai trong trang thai khi hau 6n hoa
va su 6n dinh chinh tri.

ANNN [9] la trang thai thé hién kha nang
cla con ngudi cd thé ti€p can mdt cach bén
virng va an toan tdi moét lvgng db nwdce & chat
lwong chap nhan dugc ddm bao sinh k&, phat
trién kinh té€ bén virng, ddm bao hoa binh, 6n
dinh chinh tri, déng th&i ddm bao ngudn nudc
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khong bi 6 nhiém, it bi anh huédng bdi thién tai
lién quan dén nwéc va céc hé sinh thai dugc bao
ton. Dinh nghia nay ham y rang, nwédc can duoc
quan ly mot cédch bén virng trong chu trinh van
hanh, dong thoi phadi dwgc quan tdm, quan ly
trong tat ca cac nganh, linh vyc cha doi séng xa
hoi; gép phan phat trién kinh t& - xa hoi (KT-
XH), nang cao strc chéng chiu cta xa hoi trudc
cac tac dong moi truong; khéng l[am anh huédng
dén céac thé hé loai ngudi, hé sinh thai & tuong
lai. Viéc dat dwoc trang thai ANNN can sy phan
b& ngudn nuwdc mot cach cong bang, hiéu qua
va minh bach gitra cac déi twong s& dung nudc
dé cac d6i twong dugc ddp rng nhirng yéu cau
co ban, it nhat & mét lwgng dd nudc, véi chi phi
hop Iy, khong bi & nhiém, khong cd mam bénh;
|a co' s& han ché& nhitng mau thuan hay xung dét
c6 thé nay sinh. Khai niém nay duogc dp dung &
tat ca cac cap do, tir cd nhan, ho gia dinh va cong
doéng dén dia phuong, vung mién, quéc gia, khu
vire va quéc té.

Trong khi d6, hudng dén cac cong déng str dung
nudc, WaterAid (2012) dinh nghia ANNN 13 “C6 thé
st¥ dung ngudn nuwdc ddm bédo vé sé luong va chét
Iwong cho nhitng nhu cbu cén bén cta con ngudi,
sinh k€ & quy mé nhé va cdc dich vu hé sinh théi &
dia phurong, cling vdi dé la kha néng qudn ly rdi ro
tir cdc thién tai lién quan dén nuérc”,

Bao cdo danh gia cho viing Chau A - Théi Binh
Duwong [7] dd s& dung 5 chi thi két hgp trong
mot chi s6 ANNN: Cac nhu ciu can ban, san xuat
lwong thuc, cdc yéu td moi trudng, quan Iy rai
ro va tinh doc lap; dé danh gid mirc d6 ANNN
cho 46 quéc gia cé nhitng diéu kién TNN va muirc
do phat trién khac nhau.

Cé thé thay, do cé nhiéu dinh nghia khac
nhau vé ANNN nén nhitng phuwong phap danh
gid ANNN ciing rat da dang, dé cip dén nhitng
khia canh khac nhau cdia ANNN. Cac nghién clru
vé ANNN s& dugc phan tich & phan tiép theo,
trén co s& do, xac dinh nhirng van dé can di sau
nghién ctru trong linh vyc nay.

3. Tong quan cac nghién clru vé an ninh nguén
nwé'c
3.1. Cdc nghién ctru ngoai nwo'c

Tiéu biéu cho cédc nghién ciru vé ANNN 13 Béo
cdo do lvdng ANNN [6] danh gia nam khia canh
then chét cia ANNN gdbm: ANNN hé gia dinh,
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ANNN d6 thi, ANNN moéi trudng, ANNN kinh
t& va ANNN trong thich &ng v&i BDKH. Viéc xac
dinh ndm khia canh then ch&t nay nham muc
tiéu cung cap day dd théng tin dé dwa ra cac
quyét dinh hodc danh gia cac két qua trong linh
vire TNN. Bdo cdo nham huéng dén nhiéu khia
canh s dung nuwdc trong doi séng va sinh k&
clia nguoi dan, trong d6, xac dinh muc tiéu giam
nghéo va vai tro quan ly nha nuéc la cac quan
diém xuyén sudt trong tirng khia canh:

- ANNN ho gia dinh: Danh gia viéc dap tng
nhu cau s dung nudc & cap dd ho gia dinh.
ANNN hdé gia dinh la nén tang thiét yéu cho
nhitng nd lwc xdéa nghéo va hd tro phat trién
kinh té.

- ANNN kinh té: Danh gia viéc dap &ng nhu
cau s dung nwdc trong san xuat lwong thuec,
cung cdp nang lugng cho cac nganh cdng nghiép,
[dm mat cdc nha may san xuat nang luong,...;
viéc st dung nudc trong cac nganh, linh vic nay
ludn cé méi quan hé hitu co, tac dong qua lai
1an nhau.

- ANNN d6 thi: Banh gia cac cach thc tao ra
dich vy, co ch& quan ly nudc dé hd tro cac thanh
phd nhay cdm vé nudc, ndng dong va dang song.
An ninh nwdc do thi 18 mét chi sé danh gia vé
murc d6 dang séng cla cac thanh phé va db thi.

- ANNN moi trwdgng: Danh gia mirc d6 sach
cla cadc dong song va do ludng tién trinh khoi
phuc strc séng cho cac dong sdng va hé sinh thai
trén quy mo qudc gia va khu vure.

- ANNN trong thich rng vé&i BDKH: Danh gia
kha nang chéng chiu trudc cac hiém hoa lién
quan tdi nwdc. Cu thé, mirc dé bat dinh va riiro
lién quan dé&n TNN ngay cang tdng do dao déng
khi hdu va BDKH, do d6, can danh gia kha nang
chéng chiu va phuc héi ctia cdc cong dong trudc
nhitng thay d6i nay, nhat |a cac hiém hoa lién
quan tdgi nudc.

Trong d6, khia canh then chét th& ndm
(ANNN trong thich (rng v&i BDKH) danh gia tién
trién trong viéc xay dung cac cong déng chéng
chiu cao, cé kha nang thich nghi v&i thay déi.
DAy la mot chibdo téng hop bao gdm phan dénh
gia ba loai hinh tham hoa lién quan t&i nudc - [T
lut va bdo, han hén, nwéc bién dang do b3o va lii
lut ven bién - bang cach danh gia:

+ Murc d6 phoi bay (vi du mat dé dan s6, téc
do tang trwdng);




+ Tinh dé tén thwong clia dan cu (vi du ty 1é
nghéo khé, sir dung dat);

+ Nang luc ing phdé cing (vi du nhu phat
trién hé théng vién thong);

+ Nang lyc ing phd mém (vi du ty 1& biét
chir).

Trong bai bdo nay, ANNN téng thé clia mét
qudc gia dugc danh gia dua trén két qua tong
hop clia ndm khia canh then chét, dugc do theo
thang bac tir 1 tdi 5.

Cé thé nhan thdy, phuong phdp danh gia
theo ndm khia canh then chét cia ANNN do
ADB dé xuat |3 kha toan dién, tuy nhién, viéc két
hop nhiéu phuong dién khac nhau chi phu hop
cho viéc danh gia & cap do qudc gia. Cling chinh
vi ¢6 nhiéu phuong dién khdc nhau nhu vay ma
cac chi s6 trong mdi khia canh thuong it, chua
du dé danh gia sau sac van dé ANNN lién quan
dén khia canh dé.

Cu thé hon & cap d6 quéc gia, nghién clru vé
phan tich va danh gid ANNN d6i véi Trung Qudc
clia Yong Jiang (2015) d3 chi ra rang, Trung Quéc
hién dang phai d6i mat vdi tinh trang khan hiém
nwdc ngay cang tang, de doa nghiém trong dén
sy phét trién KT-XH va phat trién bén virng cla
dat nudc nay. Cac yéu t6 anh hudng téi ANNN
cta Trung Qudc la: Ty 1é nwdc binh quin dau
nguwdi thap (khoang 2.068m?3, trong khi mirc
binh quan cda thé gidi la 6.016m?); nhu cau st
dung nudc ngay cang gia tang, trong do, nong
nghiép 1a nganh s dung lugng nwdc |dn nhat.
Dirng trudce thue trang nay, cac van dé quan ly
nwdc d3 nhan duoc sy chd y rat 1dn tir Chinh
phd Trung Qudc; Chinh phd da théng qua nhiéu
chinh sach dé giai quyét van dé nudc.

Trong danh gid ANNN & cap dé lwu vie sdng
cla XiaoliJia (2015), ANNN duwoc danh gia thong
qua 3 nhdm thanh phan: Chi s6 tai nguyén nuwdc
(TNN), chi s6 méi truérng nwée va chi s6 kinh té
- x3 hoi. Tac gid sir dung céc chi s6 nham danh
gid va xac dinh cac yéu t6 anh hudng dén ANNN.
15 chi tiéu duoc lya chon dé thiét lap mét danh
gid téng hop vé ANNN & luu vire séng Hoang Ha.
Céc chi tiéu bao gbm:

- Hop phan TNN: Hé s6 nguén nudc ty nhién
(téng luvgng nuwdc/tdng lwvgng mua), dong chay
trung binh ndm, chi s mé-dun dong chay ngdm,
chi s6 mat d6 tai TNN, chi s6 sir dung TNN, chi
s& can bang cung - cau TNN, lwong nuwdc/dau

nguoi;

- Hop phan méi trudng nuwdc: Mbc d6 6
nhiém cla lwgng nudc chay vao séng, phan dién
tich khai thdc qud mdc TNN ngam;

- Hop phan KT-XH: Mrc d6 khai thidc nuwdc
méat, mrc d6 khai thac nudc ngadm, téng luvong
tiéu dung nudc trén téng thu nhap quéc ndi,
téng lwong tiéu dung nwdc trén san pham dau
ra cong nghiép; ty 1& dan sd (gbm ca d6 thj va
néng thén) dugc ti€p can véi nudce sach dat tiéu
chuén.

Cu thé hon nghién ciru cia ADB, nghién
clru cla Xiaoli Jia d3 duwa ra b chi s6 cu thé dé
danh gid ANNN cho céc tinh thudc luu vee song
Hoang Ha clha Trung Qudéc, tuy nhién, da phan
céc chi s6 nay hudng dén céc van dé kj thuat vé
cdp thodt nudc, do d6, khd cé thé ap dung khi
mudn tinh dén tac ddong cla BDKH dén ANNN.

Cac nghién ctiru & trén d3 phan tich cac van
dé lién quan dén ANNN & cac quy md khdng gian
khac nhau, qua d6 cé thé thay nhirng van dé dat
ra d&i vai ANNN va yéu cdu ddm bao ANNN & ca
hién tai va twong lai.

3.2. Cdc nghién ctru trong nuwé'c

Lé Bac Huynh (2013) d3 nghién cru tam quan
trong cla nudc va dam bdo ANNN d6i véi phat
trién kinh té, khai quat héa hién trang suy kiét
va thodi hda ngudn nudc, nguy co mat ANNN
tai Viét Nam. Nghién ctru d3 cho thay, TNN cla
Viét Nam thudc loai trung binh trén thé gidi va
tiém an nhiéu yéu t8 kém bén virng. Néu chi xét
lvong nudc trén lvu vuc sdng vao mua kho thi
Viét Nam thudc vao nhdm phai ddi mat véi tinh
trang thiéu nuéc; dong thoi tac gia cling chira
mét s6 khu vuec nhw Déng Nam Bo, Nam Trung
B, TAy Nguyén thudc loai khan hiém nudec.

Pham Thanh Dung (2014) da trinh bay 4 nguy
co thach thirc d6i véi ANNN tai Viét Nam, bao
gdm: (i) Lvong nudc trén |3nh thd Viét Nam
twong ddi doi dao nhung 60% bat ngudn &
ngoai lanh thé Viét Nam. Viéc si dung ngudn
nuwdc dé phat trién KT-XH cda céc nwdc thuong
nguon cac con séng nhu sdng Hong, sdng Clru
Long d3a va dang gdy kho khan, bat Igi d6i véi
Viét Nam do cac dap thay dién Ién nho d§, dang
va s& xay dwng tai Trung Qudc, Lao, Campuchia;
gay gidm sut ngudn nudc, nguodn lgi thdy san,
phu sa, hé sinh thai,... d6i véi Viét Nam. Mat
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khac, téng luvong nwdc mua cia Viét Nam [a
cao nhung phan bd khéng déng déu theo thoi
gian (thira nwdc & mua mua |G nhwng lai thi€u
nudc va kho han vao mua kiét) va theo khong
gian (vung dong bang séng Hong va séng Clru
Long cb lugng nwdc déi dao nhung cdc vlung
duyén hai ven bién lai thiéu nudc, nhat 1a ven
bién Nam Trung Bo, trong dé tap trung nhiéu
tai Ninh Thuan, Binh Thuan); tir d6 dan dén viéc
xuat hién chénh léch cung va cau, thira va thiéu
gilta cdc ving mién, & cdc khoang thai gian khac
nhau, gay bat lgi 1&n d&i vai viéc quan ly, diéu
tiét sir dung cé hiéu qud ngudn nudc & Viét
Nam; (ii) BDKH da va dang de doa nghiém trong
dén TNN; (i) Chat lwgng ngudn nuwdc dang cd
nguy co suy giam nghiém trong, TNN Viét Nam
dang trén da suy thoai, thiéu hut khéng chi vé s
lwvong ma ca vé chat lwgng nuwdc; nguyén nhan
do 4p luc ting dan s8, phat trién cong nghiép,
noéng nghiép, ddm bao an ninh nang lvgng, an
ninh lwong thuec,... trong dé cdng tac la quan
ly nha nudc vé KT-XH thi€u déng b, kém hiéu
qua trong d6 ¢ quan ly vé TNN; (iv) Nhu cau s
dung nuéc & Viét Nam ngay cang tang cao, do
ap luc phat trién KT-XH, dan sé tdng cung vdi
nhu cau chat lwvgng cudc séng nang |1én ca vé vat
chat va tinh than; trong khi d6, TNN suy gidm ca
vé sd lvong va chat lwong; ndm 1990, nhu cau
nwdc cho dan dung va céng nghiép cla nudc
ta la khodng 50 ty m3/nam, nam 2010 tang lén
72 ty m3/ndm; dy bdo dén ndm 2020 sé la
80ty m3*/ndm; khéi lvgng, nhu ciu vé nuéc theo
dy bao nay chiém 11% téng TNN hodc 29% TNN
ndi dia & nwdc ta.

Vi Trong HoNng (2015) d3 chi ra 7 thach thirc
ndi bat cia ANNN & Viét Nam bao gom: (i) Sw
mat can bang gitta nhu cau dung nudc va kha
nang trir nwéc; (ii) Sy phu thudc vao nguén nudce
céc con séng bén ngoai I3nh thé; (iii) Viét Nam
chua xdy dung dugc Chién lwoc st dung nudc;
(iv) Thi€u sy hai hoa trong sir dung ngudn nuéc
gilta cac cap, cadc nganh, linh vuc (Trung wong
- dia phuong, dia phuong - dia phuwong, dia
phuwong - doanh nghiép); (v) Tac déng cla thién
tai va BDKH; (vi) Y chi cht quan cla dai da s6
ngudi dan cho rang “nudc 1a cla troi cho, 13 vo
tan”; (vii) Phat trién kinh t& va xu thé hdi nhap.
Nghién ctru cling cho rang ANNN Viét Nam dang
chiu strc ép rat 1dn tir nhitng thach thire ca cha
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quan va khach quan. Nhiém vu cla ca xa héi la
phai chung tay bao v&, tiét kiém nuéc, ddong thoi
tang cuwdng quan ly, phan bé hiéu qua, dam bao
duy tri ngudn nudc 6n dinh cho muc tiéu phat
trién bén virng.

Nghién ctru ctia Ta Dinh Thi va nnk (2017) d3
dé cap dén nhiéu van dé lién quan dén ANNN
& Viét Nam. O luwu vue séng Mé Céng, cac dap
thay dién, cdng trinh cdp nwdc d3 va sé duoc
xay dwng & nhitng quéc gia thwong ngudn sé 13
moét méi de hoa véi TNN, tai nguyén thdy san,
hién trang bun cat, hé sinh thai,... & Viét Nam.
Tai déng bang séng Hong, vung ha lwvu da xuat
hién nhirng dau hiéu 6 nhiém trong khi cac bién
phép x( ly va khac phuc xuyén quéc gia van con
khd han ché. Hon nita, BDKH khéng chi con la
|&i cdnh bdo ma con la mét thach thire thyc té
de doa TNN cla Viét Nam. Do nhitng anh huédng
cla céc diéu kién thoi tiét cyc doan, tinh trang
han hdn va xdm nhap man & 13 tinh thudc déng
bang séng Clru Long vao ndm 2016 duoc xem
13 dot han khac nghiét nhat trong 100 ndm tr&
lai day & Viét Nam. O Tay Nguyén, nudc trong
cdc hod va cac hé théng thuy loi trd nén can kiét.
Trong khi d6, hai dot I vao cudi thang 11 va
gitta thang 12 ndm 2016 & cac tinh duyén hai
mién Trung d3 gy thiét hai I&n vé ngudi va tai
san.

Nghién ctru ctia Huynh Thj Lan Huong (2015)
vé nhitng tdc ddng ctia BDKH dén TNN & Quang
Ngdi theo cac kich ban BDKH d3 chi ra nhu sau:

- Lwvgng mua & Quang Ngdi giam (mdc giam
manh hon & cac khu vire mién ndi va trung du)
s lam gidm ngudn nudc;

- B6c hoi tiém nang tdng (mic tdng manh
hon & cac khu viec mién nui va trung du) do dé
cling cé kha ndng lam gidm ngudn nwdc va gia
tang nguy co han han;

- Dong chay tai cac tram trén dia ban tinh
Quang Ng3i s& gia tang c6 kha nang gay x3i 18;

- Dién tich ngap & Quang Ngdi cé thé gia
tang dang ké, dac biét & cac huyén Binh Son,
Son Tinh, Tu Nghta, Nghia Hanh, Mo Dlrc va Burc
Phé.

Cac nghién ctru trong nudc dang dirng lai &
murc néu van dé, chi ra nhirng van dé cé thé de
doa thyc trang ANNN, chwa danh gia cu thé murc
dd hay tinh chat cia ANNN. Cling d3 ¢ nhirng
nghién cru sdu hon, tuy khéng dé cap truc tiép




dén ANNN nhung dua ra nhitng két qua cu thé
hon vé cac van dé lién quan dén TNN, ca trong
hién tai va trong bdi cdnh BDKH.

Tom lai, viéc danh gia ANNN duwoc thyc hién
kha phé bién trén thé gidi & nhitng quy mé
khong gian khac nhau. Cac hudng nghién ctru
trén thé gidi da dua ra nhirng gidi phap khac
nhau nham ddm bdo ANNN, tuy nhién chua
cé céc gidi phap tinh dén nhirng tadc dong cla
BDKH, dac biét 1a con thi€u cac bd chi s6 dé cé
thé xac dinh cac giai phap cu thé nham dam bao
ANNN c3 hién tai va twong lai. Trong khi d6, cac
nghién clru & trong nwdc vé van dé nay con rat
han ché, dac biét rat it nghién ctu lién quan
tryc ti€p dén van dé ANNN, chl yéu |a nhitng
nghién ctru lién quan dén nhirng khia canh khac
nhau ca ANNN va chwa tach bach cu thé van dé
ANNN trong nghién ctru. Pa s cac nghién clru
@ trong nwdc méi chi dirng & mirc néu van dé
va nhitng thach thirc d6i véi ANNN & Viét Nam.
Nhitng nghién clru khac da cling duwa ra duogc
cdc tdc ddng cia BPKH dén TNN, nhung chua
cb cac két luan vé cac dnh hudng cha BDKH dén
ANNN & Viét Nam. Pay ciling s& la vin d& ma cac
nghién clru trong nwdc can tap trung giadi quyét,
nhat 13 v&i nhirng thay déi khi hau va tai nguyén
nuwdc dang hién hiru & Viét Nam.

4. Nhirng thach thirc d6i véi ANNN tai Viét
Nam

Viét Nam c6 ngudn nudc phu thudc vao bén
ngoai 1anh thd, théng ké cho thay, cé tdi 63%
téng lwong dong chay sdng ngodi cda Viét Nam
dén tlr cdc nudce lang giéng; riéng vdi luu vuc
sdng Mé Cong, ty |& nay chiém trén 90% (B6 Tai
nguyén va Méi trudng, 2012), thuc té nay khién
Viét Nam khé cé thé chld dong trong quan ly
va khai thac tai nguyén nudc cho cac tiéu vung
trong nudc, dac biét trong bdi canh cic quéc
gia thwong ngudn tich cuc trién khai cac cong
trinh thay dién 1&n, cac du an chuyén nudc va
|8y nwdc nhu hién nay. B&n canh do, theo Chién
lvgc phat trién thay loi Viéet Nam dén nam 2020,
lwgng nwédc dugce cdp chi dong tir cic hd chira
chi chiém ty |1& khiém tén, s6 con lai trong ch&
vao lugng mua va ngudn cung tlr cdc con séng
théng qua hé théng tram bom. Dang cha vy 13
nhiéu séng I&n cda Viét Nam hién dang trong
tinh trang suy gidm nguén nuwdc. Viéc xay nhiéu

h6 chira & phia thugng ngudn cha bdn con séng
I&n bat ngudn tlr cac quéc gia ldng giéng, gom:
Séng Mé Cong, sdng Hong, sdng Ma va sdng Ca
dang khién lugng nudc chdy vé ha ngudn cla
Viét Nam bi suy giam manh, nudc séng cling
mat di mot lwong phu sa lén.

Viéc chia sé mét cach hai hoa trong s dung
ngudn nwdc gilta cac clp, cac bén (Trung wong
v&i dia phuong, dia phwong véi dia phuong, va
dia phuong véi doanh nghiép) cling 1a van dé
dang suy ngdm. Trudng hop trén bao chi gan day
thong tin viec Uy ban nhan dan tinh Déng Nai
dang xin y ki€n co quan cé thdm quyén 1an mot
phan séng Déng Nai dé xay dung khu thuong
mai ven sdng va gap phai sy phan (ng cla du
luan cé thé coi la mot trong nhirng cdu chuyén
dién hinh vé thach thic trong chia sé ngudn
nudc. Cac y ki€n phan déi cho rang, ngoai viéc
canh quan séng bi tdc déng thi hai dia phuong
& phia ha du 1a Binh Dwong va Thanh phé H6
chi Minh sé& phai hirng chiu nhitng hdu qua nhan
tién mot khi du an ti€p tuc duogc thuce thi nhu:
X0i & bo, lwgng nuwdc sut giam, cac tram bom
ven séng khé khan khi 13y nwdc, moi treong ha
du thay déi. Doi khi, xung dét lgi ich s& dung
nudc xay ra gitra cac dia phuong hoic gilra dia
phuwong véi doanh nghiép thay dién con dién ra
kha cing thang, dai dang, trong d6 cau chuyén
tranh chap ngudn nuéc gitta Da Nang va Quang
Nam ciing c6 thé coi la mét vu viéc dién hinh.

Tac dong cla thién tai va BDKH ciling 13 mét
trong nhitng nhan t6 quan trong khién an ninh
ngudn nudc bi de doa. Theo nghién ctru cla du
an vé Tac déng cla BDKH |én TNN va cac giai
phdp thich &ng cda Viét Nam do Co quan phat
trién qudc t&€ Pan Mach (DANIDA) tai trg d3 chi
ra mét sé tac dong cla BDKH dén cac luu vuc
song chinh cla Viét Nam, dé la: Sdng Hong va
séng Thai Binh, d&€n ndm 2100 man xam nhap
sidu thém vao dat lién tir 3km dén 9km. Ngoaira,
hién tugng suy thodi dat dién ra nhanh duéi tac
doéng cua BPKH, nwdc bién dang, trong dé tinh
trang sa mac héa & cac tinh Nam Trung B6 va sut
lGn 1am ngép lut vung déng bang sdng Clru Long
anh hudng l&n dén tinh hinh phat trién kinh té
- x3 hdi. Nhiéu dong séng bj 6 nhiédm nang né,
chat lvgng nudce ngay cang xau di do chat thai
hitu co va vé co, du luvgng thudc hda hoc dung
trong nong nghiép, rirng bi chat pha trai phép,
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lam thdy dién,... |am han ché viéc diéu tiét
ngudn nuéc. Dy bao, dong bang séng Clru Long
c6 828 nghin ha dat bi nhiém mén; vung trung
du va mién nui Bac B cé gan 2,3 triéu ha bi suy
thodi, cé nguy co trugt 1&; vung duyén hai Nam
Trung Bd c6 gan 56 nghin ha dat bi nhiém man,
759 nghin ha bi hoang hda, sa mac hda trong
nhitng thap ky tai.

Phat trién kinh té& - xa hoi cling duvoc xem la
mot trong nhirng tdc nhan gy sut giam va suy
thodi ngudn nudc. Hau hét cic linh vuc phat
trién déu gia tdng nhu cau s dung nuwdc, dic
biét 1a qua trinh xay méi cac khu cong nghiép,
khu db thi, khu kinh té&,... Cling chinh chi truong
d6 thj héa da “gép phan” bé téng hda khong
it nhitng khu dat, hd ao von gitp thdm thau,
tich trt nwdc thanh cac khu dich vy, trung tam
thwong mai,... Theo s6 liéu théng ké, nhu cau
nudc cho san xuat va tiéu dung ting nhanh,
néu nhu nam 1990 khodng 50 ty m3/nam, thi
dén nam 2010 khoang 72 ty m3*/ndm va du bdo
nhu cdu nwéc dén ndm 2020 13 80 ty m3/nam.
Lwong mua hang ndm kha cao nhung phan bé
khéng dong déu theo khéng gian va thoi gian.
Dién hinh nhu noi muwa nhiéu nhu vung Bach
M3 (Thira Thién - Hué) 1én dén 8.000mm/nam,
trong khi d6 khu vuc Phan Rang (Ninh Thuan),
Phan Ri (Binh Thuan) lvgng mua chi tir 400 dén
700mm/nam.

Cudi cung, thich thic thude vé y chi chd
quan cta dai da s6 ngudi dan cho rang “nudc
la cta troi cho, 1a vo tan”. Khong it ngudi van
lam tudng Viét Nam 13 quéc gia giau nudc, tuy
nhién, Viét Nam chi la quéc gia dbi dao vé nudc
khi xét riéng téng lvgng nwdc hang ndm (bao
gém trén 60% ngudn nuwdc mat - twong ng
trén 500 ty m? - bat ngudn tir nwdc ngoai va
trén 300 ty m? dwoc san sinh trén |3nh thé Viét
Nam). Tuy nhién, theo tiéu chi danh gia cla
Hoi Tai nguyén nwdc Quéc té, quéc gia nao cd
lwong nudc binh quan dau ngudi dudi 4.000
m3/ngudi/ ndm la quéc gia thiéu nwdec, thi néu
tinh riéng lwong tai nguyén nwdc mat san sinh
trén [anh thé thi & thdi diém hién tai, Viet Nam
d3 13 quéc gia thi€u nwdc va s& gap rat nhiéu
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thach thic vé tai nguyén nudc trong tuong
lai gan. Nguy hiém hon, y thirc chd quan sai
[am vé sy doi dao cua tai nguyén nudc di dan
dén su lang phi qud mlrc ngudn nudc trong
sinh hoat va san xuat. Cho dén nay, cdng nghé
twdi trong néng nghiép cla Viét Nam van chd
yéu 13 tudi tran, trong khi tir 1au, cac t6 chirc
thé gidi d3 duwa ra khuyén cdo manh mé vé
cach thirc twdi tiét kiém theo ki€u tudi ranh,
tudi nhd giot, twdi phun. Nhiéu ki€n nghi xay
duwng nhirng nha may x& ly nuwdc thai riéng cho
tirng khu vuc nham tai st dung ngudn nuwéc
nay ciing van chua dwoc hién thyc héa khién
ngudn nuwdc tiép tuc bj lam dung mot cach lang
phi. Cé thé nhan thiy, ANNN Viét Nam dang
chiu strc ép rat |&n tir nhitng thach thirc mang
tinh khach quan va ch quan. Dy bdo vé nguy
co thiéu nudc trong thé ky 21 cla céc té chirc
qudc té déi vdi Viét Nam khéng con qué xa xoi
ma nguy co ay d3 gd clra va dit ngay trudc
mat. Nhiém vu cla ca x3 hoi [a phai chung tay
bao vé, tiét kiém nudc, dong thoi tdng cwdng
quan ly, phan b6 hiéu qud, ddm bao duy tri
ngudn nudc 6n dinh cho muc tiéu phat trién
bén virng. Trong khi d6 v& mat chinh sach, Viét
Nam chwa xay dung dwoc Chién luwoc st dung
nudc nén dan dén viéc khai thac, st dung TNN
chua duoc kiém soat.

5. Két luan

C6 thé nhan thay, cac nghién ciru quéc té d3
dé cap dén nhitng phuong phap kha cu thé dé
danh gid ANNN, trong khi d6, cdc nghién clru
& trong nudc mai chi dirng lai & mic néu |én
cac thach thirc d6i vai ANNN & Vit Nam. Dic
biét, hién chua cé nhitng nghién clru danh gia
cu thé tinh hinh ANNN trong b6i canh BDKH. Do
dé, nhitng hwdng nghién clru sau can dwoc day
manh:

- Xac dinh duoc céc yéu t6 dnh hudng va
phuwong phap danh gid ANNN phl hop véi diéu
kién Viét Nam;

- Panh gid mirc d6 ANNN trong céc diéu kién
hién tai va diéu kién BDKH;

- Pé xuat dugc céc gidi phap dam bdo ANNN
trong diéu kién hién tai va diéu kién BDKH.
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Abstract: Water depletion and scarcity not only threaten human health and production capacity but

also causes conflicts and wars. In the context of climate change, water is becoming a security problem in
Viet Nam. This paper reviews water security problems in the world and in Viet Nam as well as challgenges
caused by climate change to water security.. Results show that Viet Nam is facing many different water
insecurity issues at present. The lack of systematic studies on water security in Vietnam was concluded, leaving
research gaps. Conducting more research on water security issue was recommended to identify detailed
water problems in the future.
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ANH HUONG CUA QUA TRINH DO TH| HOA
PEN TIEU VUNG KHi HAU THANH PHO HA NOI

Doan Huy Phuong, Ngd Thi Thay
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi héu

Ngay nhén bai: 12/11/2018; ngdy chuyén phdn bién: 13/11/2018; ngay chép nhén ddng: 10/12/2018

Tém tat: Nghién ciru ddnh gid dnh hudng cda qud trinh dé thij Ién ddc diém tiéu ving khi héu cia Thanh
phé Ha Néi. Su thay déi nhiét d6 va phdn bé mua duoc phdn tich dé€ im ra nhitng déu hiéu dnh huédng cda
qud trinh dé thj héa. Két qua nghién ctru cho théy qud trinh dé thi héa gdp phén tding lwong mua va nhiét dé
hang nédm & khu vure dé thi. Cdc phén tich dinh tinh va dinh lwong dé cho thdy dnh hudng cda dé thi hda tdi
cdc ddc trung viing khi hdu. Trong nghién ctru nay, ching téi xem xét s thay déi lvgng mua va nhiét dé tai 4
tram khi tuong thudc cdc khu vire dé thi, dé thj vé tinh va néng thén. Nhirng két qué thu duoc khdc nhau tir
cdc tram phdn dnh ré sw anh hwdng cua qud trinh d6 thi héa Ién lwvong mua va nhiét dé & khu vuee nghién ciru.

Tir khéa: D6 thj héa, tiéu ving khi hdu, Ha Néi, Viét Nam.

1. Téng quan

Bién d&i khi hdu va qud trinh d6 thi héa la
nhirng tdc nhan chinh gy dnh hudng dén céac
yéu té khi twong, ddc biét 1a lwgng muwa va nhiét
do. Ngay nay, su tdng nhanh cta qua trinh doé thi
héa thudng dugc biéu hién & sy tang truwdng
dan s8, mé rong khong gian dd thjva sy tdng 1én
vé s8 lugng cac tda cao 6¢ cling cac cdng trinh
phuc vu cho cong nghiép hda. Noi cach khac,
qué trinh d6 thi hda 13 két qua cla viéc gia tang
mat do cac khu vuwe do thi.

Nhiéu y ki€n cho rang viéc nay sé anh huéng
dén dac diém cua cdc tiéu vung khi hau. Cac
nghién cru vé hiéu rng dé thi héa dén mua va
cac yéu t6 khi twong khac nhu nhiét d6, dd am
[1, 3, 4] chi ra rang nhitng su thay d&i trong st
dung dat do thi va néng thén, dat twdi tiéu va
dong co, dat trong trot va dién tich rirng co thé 13
nhirng nguyén nhan cua sy thay d6i lvgng mua
va bién d6i khi hau. Changnon & Huff (1986) cho
rang qua trinh dé thi héa cé thé dan dén sy thay
déi trong phan bd mua. Sy phat trién kinh té
cung vdi su gia tang dan s6 cling anh huwdng dén
cac diéu kién khi twong [16]. Lwong mua giam
bdi cac qua trinh cdng nghiép hda va 6 nhiém

Lién hé tdc gid: Ngé Thj Thay
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khéng khi [8, 12]. M&i quan hé giita hiéu &rng dé
thi héa va sy thay d6i cha nhiét d6 ciing thu hut
sy quan tdm cla nhiéu nha nghién ctru va nha
khoa hoc. Nhiéu y kién cho rang sy thay déi clia
nhiét do trong khu vue ndi d6 13 cao nhat so vdi
cac vung khac [6, 10, 14].

Thd d6 Ha N&i thudc vung ddng bang séng
Héng, 1a thanh phé I&n thd hai cd nudc véi
7,654 triéu ngudi (ndm 2017). Dia hinh chd yéu
bao gdm ddng bang, trung du va mién nui. Do
thudc vung khi hau nhiét d&i gié mua 4m, trong
nam cé bdn mua rd rét, cung vdi lwvgng mua doi
dao trung binh khoang 1.800mm/ndm [15].

La thd d6 cha nuwdc Viét Nam, dan sé Ha Noi
tang dan vdi 70 nghin ngudi vao ndm 1918 va
300 nghin ngu¢i vao nam 1945. Vao nam 2008,
Ha Noi dwoc mé rong bang viéc sap nhap tinh
Ha Tay va mét s khu vye thudc tinh Vinh Phic
va tinh Hoa Binh. Clng v&i qua trinh d6 thi hda,
khi hau Ha N&i cling thay d&i qua cac thap ky.

Nghién clru nay duoc thyc hién nham danh
gid tdc dong chia qua trinh d6 thi hda 1én cac
dac diém khi hau dia phuong, dic biét 13 xu
thé& lvgng mua va nhiét do. D€ danh gia duoc
tam anh hudng cda hiéu (ng d6 thi hda lén cac
dac trung khi twong, trudc tién can phan tich
sy thay déi cla nhiét do va lwvgng mua qua cac
thap ky. Nhitng thay d6i dac trwng nay dugc
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phan tich twong &ng vdi lich st phat trién cla
thanh phd Ha Néi. Céc phan tich dinh lugng
cling duoc tién hanh nhdm cung cap nhitng
bang chirng thuyét phuc vé anh hudéng cla
do thj hoa 1én tiéu vung khi hdu. Co ché vat
ly cGia anh hudng d6 thi hda |én dic diém khi
hau duwoc phéan tich kj hon & phan thao luan
clGia nghién clru nay.

2. Gi¢i thiéu khu vuec nghién ctiru

Thd d6 Ha No6i nam trong khu vyc cé séng
Hong chay qua, hang ndm Thanh phé duoc boi
dap mot lvong phu sa doi dao. Sau ndm 2008,
Thanh ph6é Ha N6i dwoc md réng trd thanh d6
thi trung tam vd&i dién tich I3 3.328,9 km? va dan
s6 13 7,7 triéu ngudi (s6 liéu ndm 2015 cha Tong
cuc Nién giam Théng ké).
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Hinh 1. Thd dé Ha Néi, Viét Nam [15]

Sy phat trién ctia Thanh phd Ha N6i gan lién
cung véi sy phat trién cda lich sir dat nwdc. Mot
s6 dadu méc quan trong cla qua trinh phat trién
va do6 thi hda clia Ha Noi cd thé ké dén nhu sau:
Sau ndm 1954, Ha Nodi chinh thirc 1a Thd d6 cta
nha nwdc Viét Nam Dan chd Cong hoa va duogc
m& rong lan dau tién vao ndm 1961. Chién tranh
chéng MY két thic vao ndm 1975 cung vdi viéc
hop nhat hai mién Nam va Bac cla Viét Nam. TUr
do, Ha N6i tré thanh Thd d6 cta nuwédc Cong hoa
xa hoi chl nghia Viét Nam va dugc md réng lan
2 vao ndm 1979. Trong su6t thoi gian nay, nén
kinh t& Viét Nam van |3 kinh t€& tap trung va chi
chuyén déi sang kinh t& dinh hudng x3 hdi chd
nghia vao ndm 1986 (P8i mdi). Day 13 thoi diém
bat dau qud trinh d6 thj hdéa. Tuy nhién, qua

trinh d6 thi héa manh thuc su bat dau tir ndm
1994. Vao nam 2008, Ha N&i trd thanh trung
tdm van hoda chinh trj v&i dan sé trong khu vuc
d6 thi vao khodng 2,6 triéu nguwoi va 7,7 triéu
ngudi trén pham vi toan thanh phé.
3. S4 liéu

S6 liéu do dac tir 4 tram khi tuwong trong
pham vi Thanh phd Ha Néi dwoc dung dé phan
tich danh gid anh hudng cla dé thi hoa lén nhiét
dd va lvgng mua bao gdbm: Tram Lang (hay con
goi la tram Ha Noéi), tram Ha Dong, tram Ba Vi
va tram Son Tay. Tram Ha NGi thu6c khu viee noi
d6 véi mat do dan s6 cao; tram Ha Ddng thudc
d6 thi vé tinh; tram Ba Vi va Son Tay nam & vung
néng thdn (Hinh 2). Nghién ctu s&r dung so liéu
ngay tai 4 tram ndi trén dé phan tich (Bang 1).
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Bdng 1. Vi tri va ddc diém cdc tram khi tuong trong thanh phé Ho Noi

Tram Vido Kinh d6 Theoi ky quan trac Kiéu s6 liéu
Ha Noi 21°01’ 105°48’ 1961-2014 Ngay
Ha bong 20°58’ 105°45’ 1974-2014 Ngay
Ba Vi 21°09’ 105°25’ 1963-2014 Ngay
Son Tay 21°08’ 105°30’ 1961-2014 Ngay
// /—\
[P ,
S~ . Y UNGQUOC\
\%\\ T
~ _ \ \ o At
¥j\ 3'.\' \\fb%" x '\.‘
3 \_( \g?
"'\. VIET NAM
<, X
3\ ‘{ BIEN DONG
A '
TRAM BA Vi TRAM SON TAY
LAo *‘ ) TRAM HA NOI
AN s s (¢
\_‘»\‘ %
Y Tram do mua
)) i TRAM HA DONG
J\ Ranh gi6i quéc gia
Hinh 2. Vi tri cdc tram khi twong duoc lwa chon cho nghién ctru
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Hinh 3. Biéu do dién bién Iurong mwa hang ndm cla cdc tram khi twong trén dia ban Ha Néi
(1961-2014)
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Dwa trén sy m& rdng cua thanh phd, qua
trinh d6 thj hda dwoc dic trwng bdi sy phat
trién dan s6 cla khu vuce. S6 liéu dan sé clia cac
quan thudc Thanh phé Ha Noi dwoc thu thap tir
Téng cuc Théng ké Viét Nam cap nhat dén nam
2013 (https://gso.gov.vn/).

Trong nghién clru nay, s6 liéu muwa ngay
clia 4 tram khi tuwgong dwgc thu thip dung
cho viéc dénh gia tac déng cha qua trinh d6
thi héa. Dién bién va xu thé& chung cla luvgng
mua hang nam dugc mod ta trén Hinh 3 va
Hinh 4. Nhin chung, mUa mwa & Thanh phd Ha
NoOi bat dau tir thang 5 dén thang 10, lwong
mua chiém khoang 83-85% téng lwvong mua
cd ndm. Lwvgng mua trung binh hang ndm cuda

2

Thanh phé Ha Noi dao dong tir 1.600mm &
khu vue d6 thi (tram Ha N6i va Ha Dong) dén
1.950mm & khu vuc néng thén va mién nui
(tram Son Tay va Ba Vi).

D{ liéu nhiét do cling dugc sir dung dé danh
gid anh huéng cla qua trinh dé thi hoa. Nhiét
dd cuc dai, cye tiu va trung binh ngay duoc thu
thap tr 4 tram theo cac giai doan twong ng.
Nhirng thang ndng nhat & Ha Noi I tir thang 6
dén thang 8 v&i nhiét d6 trung binh khoang 30°C
di kém v3i thoi tiét mua 8m wét. Nhirng thang
lanh nhat 13 tir thang 12 dén thing 3 vdi kiéu
thoi tiét hanh khé. Phan bé nhiét d6 va lwong
mua thang cla tirng tram khi twong duwoc thé
hién trén Hinh 4.
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Hinh 4. Biéu dé nhiét dé va lwong muwa trung binh thdng tai cdc tram khi twong cia Ha Néi

4. Két qua va nhan xét

4.1. Anh hw'éng cla qud trinh dé thi héa Ién
lwong mwa khu vuc

Xu thé muva

D lieu lwvgng muwa nam (Hinh 3) dwgc tinh
toan trung binh trvot 10 ndm dé thé hién xu
thé& chung cta ca thap ky (Hinh 5). C6 thé thay
rang, lwvgng muwa ndm trung binh trwot & 2 tram
thudc khu vire ndng thén (Son Tay va Ba Vi) thé
hién xu thé gidm qua cac thap ky. Trong khi d6,
bién d6i mua tai cac tram thudc khu vue d6 thi
(Ha Noi va Ha bong) kha phire tap (Hinh 5). Qua

trinh trung binh treot cia lwong muwa (Hinh 5)
cho thdy cé hai thoi diém ma xu thé mua cla
hai tram Ha Noi va Ha Pong dét ngét thay doi.

Thoi diém dau tién 1a ndm 1986 tuong ng
v&i thoi ky D8i méi cha Viét Nam, dac biét I3 tai
cac thanh phé 16n. & giai doan nay, lvgng mua
nam ghi nhan duwgec tai tram Ha N&i va Ha Bong
giam dang ké. Tlr ndm 1996, twong &ng vdi giai
doan sau khi My g& bé lénh cdm van, lvong
mua ndm co xu thé tdng nhanh. Nhin chung, su
thay d6i phan bd mua hang ndm cla céac tram
do thudc khu vyc do thi va ndng thon la khac
nhau kha nhiéu.
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Hinh 5. Lirgng mua trung binh truot 10 ndm & cdc tram (1961-2014)

——1961-1970
~-1971-1980

Lurgng mua thing (mm)

=%=1981-1990
~=1991-2000
~#=2001-2010
010-2014

Lugng mua thang (mm)

~4-1961-1970
~-1971-1980
~&—1981-1990
=5=1991-2000
=2001-2010
~9-2010-2014

Son ﬁy,ﬂ\ /'\

YA

100

Théng

w
8

g

g

Lurgng mura thang (mm)

Théng

~4-1961-1970
~-1971-1980
e=1981-1990
=5=1991-2000
~#=2001-2010
=#-2010-2014

Lugng mura thang (mm)

Ha Dong

A
pr/A\

~4-1961-1970
—-1971-1980
~#—1981-1990
=5=1991-2000
=#=2001-2010
~#-2010-2014

AN

300

100

1 2 - 4 & 8 9 10 1 12

6 7
Théng

Hinh 6. Lwvong mua trung binh thdng quan trdc duoc tai cdc tram

DE c6 cai nhin rd rang hon vé sy khac nhau
trong phan bd mua gitta cac tram khu viure d6 thi
va khu vire néng thén, phan bé mua thang dugc
dua vao phan tich trong nghién cttu nay. Luvgng
mua thang trung binh cda tirng thap ky duoc
biéu dién trén Hinh 6 thé hién sy thay ddi cla
phan bé mua thang qua cac thap ky.

Két quad phan tich cho thdy phan b6 mua
thang cta hai tram Ha Néi va Ha Péng cé xu
thé léch phai theo thoi gian. Lugng mua thang
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I&n nhat cda nhirng tram nay cd xu thé dich vé
nhitng thang cudi cla nam. Thang cé luong
mua I&n nhat 13 thang 8 (400mm). Trong khi d6,
phan bé lvgng mua thang gitra céc thoi ky cla
hai tram do khu vyc nong thon (Ba Vi va Son
Tay) khéng cé sy dich chuyén rd rang.
Anh hudng cda dé thi héa lén lwong mua

Xu thé& tuyén tinh cda lvgng muwa nam theo
sy phat trién dan s6 cla dé thi Ha Noi duoc thé




hién trén Hinh 7a. Trwdc va sau nam 1991,
nhu trén hinh vé& cé thé thay cé hai vung riéng
biét, vung bén tradi bao gébm di¥ liéu cla céc
n3m 1961, 1979 va 1991, vung bén phai la dir
liéu clia cdc ndm sau 2005. Tir ndm 1991, sdu
quan va mét thi trdn cta Ha Néi dugc chuyén
lai vé tinh Ha Tay va Vinh Phuc. Do d6, nghién
ctru khéng st dung s6 liéu thu thap dwoc cua

cac nam 1961, 1979 va 1991 cho viéc danh
gia anh hudng clda qua trinh d6 thi hoa. Chi
c6 sd liéu clia 5 ndm ti€p theo sau ndm 1991
duwoc dua vao dé phan tich méi quan hé gitra
lwgng mua va dan sd. Hinh 7b cho thay rd
rang nhitng dnh hudng clia doé thi hoa lén
phan bd mua vdi lvgng muwa nam tang theo
sy phat trién dan sé.

(a) Ha Ndi (1961-2013)
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Hinh 7. Mé&i quan hé giira lwvgng muwa va qud trinh dé thj héa clia Thanh phé Ha Néi:
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Hinh 8. Hé sé twong quan va hoéi quy gilta muwa va sv gia tédng ddn sé tai cdc tram nghién ciru

Khi xem xét md&i quan hé giita sy phat trién
dan sé va lvgng muwa nam tai cac tram, cé thé
thay cé sy déi nghich vé xu thé gitra cac tram khu
vuc ndng thon va do thi (Hinh 8). V&i cac tram
khi twgng thuéc khu vyc do thi (Ha N6i va Ha
DPoéng), chi véi mot lugng tang dan sé 1a 0,4391
nghin ngudi va 2,969 nghin ngudi cling da cé thé
khién lwvong mua ting 1mm. Trong khi dé ting
duoc lvgng mua nhu thé, con s6 d6é tai 2 tram
thudc khu vire ndng thon (Ba Vi va Son Tay) lan
luot la 36,893 va 13,972 nghin nguwoi. N6i cach
khac, anh huwdng cla viéc tdng dan sé trong khu
vuc d6 thi la manh hon khu vic néng thon. Hé

s6 twong quan cla cac dudng hodi quy cling dwoc
thé hién trén Hinh 9. M&i quan hé gitta luvgng
mua va su tang dan sé kha la chat ché tai tram Ba
Vi trong khi & cac tram khéac thi yéu hon. Khi xem
xét s8 liéu sau ndm 2008 khi quan Ha Péng duorc
sap nhap vao Thanh phd Ha N&i, ¢ thé thay hé
s6 twong quan tai tram Ha Noi va Ha Péng thay
d6i 1an lwot thanh 0,763 va 0,994,

4.2. Tdc déng cta qud trinh dé thi héa Ién nhiét
dé khéng khi

Xu thé nhiét dé
Khi phan tich s6 liéu cé thé thay la s6 liéu
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mua nam cua 4 tram khi tuvgng thé hién nhitng
xu thé khéng rd rang nhung sd liéu nhiét do
trung binh nam lai luén duy tri mot xu thé tang
qua 50 ndm quan trac. T Hinh 9 c6 thé thay

nhiét do trung binh hang ndm quan tric duoc
tai tram Ha NG6i cao hon so véi cac tram khac va
tang, gidm nhanh hon trong nhitng ndm tr ndm
2000 trd lai day.

26

Nhiét do trung binh
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®

N
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21
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Hinh 9. Nhiét dé trung binh hang ndm do tai cdc tram khi tirong theo thoi gian (1961-2014)

Hinh 10 biéu dién sy chénh l&éch nhiét do
do duoc gilta cac tram Ha N6i, Ba Vi va Son Tay
bang cac phép tinh trung binh truot 5 ndm va
10 n3m dé phan tich xu thé chung. Tir ndm 1990

tré lai day, hai tram Son Tay va Ba Vi ¢ xu thé
tang. Su chénh Iéch nhiét do gilta tram Ha Noi
va hai tram do khu vyc néng thén tang nhanh
qua cac nam.

. Chénh léch nhiét do gitra tram Ha Ngi va Ba Vi

Chénh léch nhiét d¢ giira tram Ha NGi va Son Tay
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Hinh 10. Sw chénh léch nhiét dé do dworc tai tram Ha N§i va cdc tram thudc khu vwre nbng thén

Tdc déng cua dé thj hda Ién nhiét dé khu virc

Karl et al. (1988) d3 dwa ra ham hdi quy md

ta ma&i quan hé gitta nhiét do va dan s6 dé phan

tich anh hudng clia d6 thi hda lén nhiét do. Ham
s6 c6 dang nhu sau:

Tur = a(POPULATION, )

—x

(1)

Vé&i: Tu-r 12 gid tri trung binh cla chénh léch
nhiét do gitra khu vyrc do thj va ndng thon; a va
b 1a cdc hé s6 hoi quy.
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Trong nghién ctru nay, da tinh toan va thu
dwoc cdc ham hoéi quy quan hé gitra chénh léch
nhiét do cta cac tram Ha Noi, Ba Vi, Son Tay va
s6 dan cha thanh ph6 Ha N6i (Hinh 11). K&t qua
cho thdy la cé sy twong quan manh mé giita
chénh l&ch nhiét d6 v&i dan s6 cla thanh phd
Ha Noi. Vi hé s6 mii trong phuong trinh cla
ham hdi quy nhé hon 1, nén sy tdng dan s6 chi
dan dén su tang nhe vé nhiét do trong khu vuc
noi do.
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Hinh 11. Buwdng cong héi quy biéu dién méi quan hé twong quan giita nhiét dé
va qud trinh d@é thj héa & Thanh phé Ha Néi theo thoi gian

Quan hé gitta nhiét dd cadc mua v&i dan sd
cla Ha Nai cling dugc dua vao phan tich, két qua
duoc trinh bay nhu trén Hinh 12. C6 thé thay rd
la dudng hoi quy 6 xu hudng di 1én trong mua
hé va mla déng, di xuéng vao mua xudn va mua
thu. Hé s6 twong quan gitta nhiét dé va dan s6
trong mua he cao hon cac mua khac, trong mua

doéng 1a thdp nhat. Két qud thu dwoc cho thay
trong mua hé, nhiét do khéng khi bi anh hudng
b&i d6 thj hda nhiéu hon cdc mua khac. Ly do la
trong mua déng va mua xuan, nhiét doé khong khi
ctia Ha Noi phan 1&n bi anh hudng bdi nhirng dot
gi6 lanh tir khéi ap cao luc dia, con mua thu thi
nhiét d6 chi yéu bij dnh huéng bdi mua bao.
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Hinh 12. Budng hoi quy biéu dién méi quan hé giira nhiét do
cdc mua va anh hudng cua dé thj héa

4.3. Nhdn xét

Nhirng két qua thu duwoc trong nghién ctru
nay déu cho thady mét cach rd rang co ché tac
dodng cta qua trinh do thi héa dén lwvgng mua
va nhiét do. Sy dé thi héa lam gidm di nguén
tai nguyén nudéc sdn cé va do dé lam gidm béc

hoi, anh hudng dén luvgng gidng thly trong khu
vire d6 thi. Hon nita, sw ndng 1&én cla bé mat dat
cling cé thé xem 1a mét trong nhitng yéu td tac
doéng dén lvgng mua. Sy thay déi trong tham
pht thuc vat cling cd nhitng anh hudng lén cac
dong chdy déng luc & tang thap va dong chay
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mat, diéu nay cé thé dan dén nhiét do tai cac
khu vire ndi d6 cao hon han khu viee néng thén
[13]. Nhirng thay d6i trong nhiét dé khéng khi
c6 thé tadc dong Ién ca nhitng con mua gidng doi
lru va dugc xem nhu la yéu t6 gia tang lugng
mua trong khu vic do thi [2]. Qua trinh do thi
hoda cung vdi viéc gia tang cac phuong tién giao
théng ciling khi€n cho ndng dé khi thai tang cao,
diéu nay sé tac déng |én qua trinh phat trién cda
nhiét d6 khong khi va may trong khu vuc do thi
[11, 13]. Ngoai ra, viéc céc tda cao 6¢c dugc xay
dung nhiéu cling lam thay déi qud trinh luan
chuyén cla cac ludng khdéng khi trong khu vuc
dd thi va sau d6 s& lam thay déi anh hudng cla
cdc con 18c (gié xody) cling nhu nhiét do.
5. Két luan

Anh hudng cla qua trinh d6 thi hoa Ién céc
déc trung khi hau cuc bé & khu vuc dé thi dac
biét la nhiét d6 va lvgng mua da dwoc lam rd
cho khu vire Thanh phd Ha Nai. S8 liéu tinh toan
duoc thu thap tir 4 tram khi twgng trong pham
vi thanh phd dé danh gid, phan tich cdc xu thé
va tac dong cta d6 thi hoa. Nhirng danh gia st
dung phép tinh trung binh trwot cho dit liéu
lwvong mua hang nam d3 cho thay rd sy khac
biét giltra khu virc do thi va ndng thon.

Xu thé& mua trong nghién ciru nay dugc thé

hién bang phan b6 mua thang trung binh truot
10 ndm. Cac két qua tim dwoc cling cho thay cé
mai lién quan tdi céc giai doan phat trién cla
Thanh phd Ha Noi. Phan tich dinh lugng cling
dugc tién hanh va d3 cho thdy méi quan hé ty &
thuan tuyén tinh giira su phat trién dan s6 va sy
thay d&i cla lwvgng mua. Cac két qua thu dugc
tlr cac tram do cho thdy sy phat trién dan s6
trong khu vyc dé thj Iam bién déi lvgng mua
manh hon & cac khu vyc ndng thén.

Su thay d6i nhiét dd khéng khi trong
nghién ctru nay ty 1é thuén vdi sy gia tdng dan
s6 clha dd thi. Thoi diém cé su thay d6i I6n &
nhiét dd 13 trong thoi ky d6i mdi (sau nam
1986). Quan hé ham mdi gitta sy tdng dan so va
sy thay d&i nhiét dé cling dwoc tinh todn vdi hé
s6 twong quan cao. Nhiét dd khéng khi bi dnh
huwdng nhiéu nhat bdi sy d6 thi héa la trong
mua he.

Co ché vat ly cha qud trinh d6 thj héa va dnh
hudng clia né I1én khi hdu khu vuc d6 thi cling
dugc xem xét cung vdi nhitng phan tich téng
quan vé nguyén nhan cé thé ton tai cho khu vuc
Thanh phé Ha Noi. Trong khudn khé bai bao nay
chi tiép can sy dnh hudng cla dd thi hda véi s
dan tang, cung vdi mot s6 hé qua cla dé thi héa
tdi nhiét do va lwvgng mua trong tiéu vung khi
hau Ha NOoi.
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IMPACT OF URBANIZATION ON LOCAL CLIMATE IN HANOI CITY

Doan Huy Phuong, Ngo Thi Thuy
Viet Nam Institute of Meteorology Hydrology and Climate change
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Abstract: This study investigates the impact of urbanization on local climate of Ha Noi city. The
changes in temperature and rainfall patterns are studied to detect urbanization effects. The results show
that urbanization contributes to the increase of annual rainfall and temperature in urban area. The
qualitative and quantitative analyses are involved to expose urbanization effects on local climate
characteristics. In this present study, we consider temperature and rainfall changes at four meteorological
stations located in urban, sub-urban and rural areas. The various changes of temperature and rainfall
petterns obtained from these stations demonstrate the urbanization effects on rainfall and temperature
in Ithe research area.

Keywords: Urbanization, local climate, Ha Noi, Viet Nam.
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DANH GIA HIEN TRANG CHAT LUQONG NU'GC HO TAY

Hoang Thj Lé Van, Lé Ngoc Cau, Bach Quang Diing, Nguyén Thi Kim Anh,
Nguyén Vin Tién, Nguyén Truwong Giang, Ngé Kim Anh
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi héu

Ngdy nhéan bai: 1/12/2018; ngdy chuyén phdn bién: 2/12/2018; ngay chdp nhan ddng: 20/12/2018

Tém tat: H6 Tdy dong vai tro quan trong trong doi séng cdng ddng vé gid tri tai nguyén nhuw: Biéu hoa
méi truong, gidi tri, vdn hda va du lich,... Tuy nhién, dp luc cla qud trinh d6 thi héa, hé théng thu gom va xir
ly nwde théi khéng hop ly, khién nuwdce thédi xd xuéng hd cé khé ndng tdng 1én, d6 o mét trong nhitng nguyén
nhdn gdy é nhiém nuwdc hd. Nghién ciru nay trinh bay két qud quan trdc chét lvgng nwde HO Tay tai 10 diém
I&y mdu doc ven H6 Tdy trong 3 ngay lién tuc. Két qud phén tich cho thdy nuwdc hd dang cé ddu hiéu bj 6
nhiém. Mot s6 théng sé tai cdc diém Idy mdu déu vuwrot gidi han cho phép cla quy chudn k§ thudt quéc gia
vé chét lwong nwdc mdt cda B6 Tai nguyén va Méi trudng (QCVN 08 - MT:2015/BTNMT).

Tir khéa: HO Tay, chét lugng nwdc, 6 nhiém ngudn nudc.

1. Mé dau

HO Tay la hé nudc Idn nhat & ndi thanh Ha
NGi v&i dién tich 500ha, chu vi 1a 14,8km, nam
& phia Tay Bac trung tdm Ha Noi. Ngoai chirc
nang diéu hoa khdng khi, 1a phoi xanh cla
thanh phd, H6 Tay con la noi tiéu thoat nwdc
khi Gang ngap, noi nudi tréng thiy san, tham
quan vui choi giai tri. H6 Tay 1a mot khu vue cé
nhiéu cadnh quan thién nhién twoi dep véi cic
di tich lich st, vdn héa néi tiéng nhu chuia Tran
Qudc, dén Quéan Thanh, pha Tay H,... Day Ia
ngudn tai nguyén quy gia déi vai viéc phat trién
kinh t&€ - xa hoi, van héa du lich, cling nhu 13
mdt bd phan quan trong can bang sinh thai va
bao vé méi trwdng cha Thu d6 Ha Noi.

Tiép gidp vGi ho ¢ rat nhiéu hd dan va cac
co quan, co s& du lich, dich vu khai thac mat
nuwdc hd. Xung quanh hd cd 12 céng chinh va
hé théng thodt nuwdc thai vao ho tir cac hd dan
xung quanh, cac céng chu yéu |13 cdng Tau Bay,
céng Cay Si (thdng va&i hé Tric Bach), céng Nhat
Tan. Ngoai ra con cé cic cong thodt nuwdce cla
lwu vue ho, chl yéu 1a cdng Xuan La. Mbi ngay
HO Tay phai tiép nhan moét lvgng I&n nwdc thai

Lién hé tdc gia: Hoang Thi Lé Vdn
Email: nguyenkimanh1004@gmail.com
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sinh hoat va san xuat cong nghiép, thd cdng
nghiép cta vung xung quanh hd dé xuéng. Pé
chinh 1a nguyén nhan co ban va chd yéu gay ra
6 nhiém moi treong nudc HO Tay.

Vi vdy nhitng nghién clru danh gid chat
lwvgng nuwédc HO Tay la vd clung quan trong va
can thiét. Nghién cru nay |a mot dénh gid doc
Iap mang tinh tham khao cta nhéom tac gia.
Nghién cru nay hoan toan khdng lap lai vé vi
tri va thoi gian thu mau so véi cac nghién ctru
trudec day vé Ho Tay.

2. B6i twong va phuong phap nghién cliru
2.1. Cdc vi tri khédo sdat

Nhém nghién ctru d3 tié€n hanh 18y mau tai
10 diém ven HO Tay. Vi tri 1dy mau va ky hiéu
mau duoc thé hién & Bang 1.

2.2. Ldy méu, bdo qudn mdu va phdn tich méu

- Ldy mdu, bdo quén mdu: Cac mau nudc tai
cdc vj tri trén duoc ldy vao chai nhua (PE) d3
dwoc rira sach s dung dé dwng mau, tién xtr ly
mau theo quy dinh cla tirng chi tiéu phan tich.
Mau dugc bao quan lanh va dwoc dwa vé phong
thi nghiém dé phan tich ngay sau khi thu.

- Phwrong phdp phdn tich mdu: Cac chi tiéu
nhu pH, DO, EC, nhiét d6 dwgc do bang thiét bj
WQC TOA 22A do nhanh tai hién trwong. Cac
chi tiéu kim loai nang duoc phan tich trén
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may quang ph6 hap thu nguyén tir AAS 800
clia Perkielmer. Cac chi tiéu ly hdéa khac duoc
phan tich trén mday UV-Vis va sac ki ion (IC). Cac

phuwong phap phan tich déu tuan theo céc tiéu
chudn cha Viét Nam va thé gidi. Cac thiét bj
phan tich déu duoc hiéu chudn theo quy dinh.

Bdng 1: Vi tri ldy méu

T M6 ta vi tri Kinh do Vido

1 | P1: D&i dién s6 nha 117 phd Trich Sai. 105°48'52E 21°02'53N

2 | P2: DGidién vuon hoa Ly Ty Trong. S8 5 phd Nguyén Dinh Thi 105°50’05E 21°02’37N

3 | P3: Chua Tran Quédc 105°50’14E 21°02'53N

4 | P4: COng khach san Thang Loi 105°50’02E 21°03’22N

5 | P5: D&i dién khach san Sheraton Ha Noi, géc dudng cit vai 105°49’53E 21°03’39N
duong Xuan Diéu

6 | P6: D5i dién s8 nha 35 phd Quang An, gan phd Tay Hb 105°49'11E 21°03'16N

7 | P7: BGi dién nha nghi Quang Ba 105°49’07E 21°58’01N

8 | P8: CAng Cai - Canh cong vién nwdc HO Tay 105°49’06E 21°04’22N

9 | P9: Ph& Vé Ho, chd 2 con rong d4, doan giao véi dudong Xuan 105°48’45E 21°04’08N
La, Xuan Dinh

10 | P10: Cudi pho Vé Hb cat véi duwong Lac Long Quan. Dai dién 105°48’32E 21°03’34N
s6 nha 447 Lac Long Quan

3. K&t qua va thao luan

Bang cam quan, nuwdc hod cé kha nhiéu vat
thé do con ngudi virt xuéng ho, vi du nhu tdi
nilon, vé chai nhua, rac thai sinh hoat. Nhém
nghién ctru d3 tién hanh |1dy mau va phan tich
mot s& thong s6 co ban nhw d3 néu & trén nham
danh gid chat lvgng nwdc HO Tay.
3.1. Cdc théng sé héa ly cua nwéc

(1) Nhiét do: Nhiét d6 do duoc tai hién
trwong dao dong tlr 29,6°C+33,7°C. Bién do dao
dong gitra cac diém do tai cing mét thoi diém
khéng cé su chénh léch nhiéu (0,1+0,9°C).

(2) D6 dan dién: D6 dan dién tai cic diém
nghién ciru & HO Tay 13 khd thap, dao dong tw
28,0mS/m dén 47,6mS/m.

(3) pH: pH & H6 Tay dao déng tir khoang
8,13+10,53 c6 tinh kiém. Diéu nay cé thé giai
thich 13 do trong nwdc H6 Tay cé nhiéu vi tdo,
khi quang hop vi tdo hap thu CO, lam d6 pH cla
nudc ting, thém vao dé hang ngay H6 Tay phai
ti€p nhan mot lwong nudc thai chira nhiéu chat
tay rlra tir khu dan cw xung quanh day cling 1a ly
do Iam pH cla hd cao.

Tai ca 10 diém chiéu ngay 31/7/2019, pH déu
vuot nguwdng gid tri cho phép cta chat lwong
nudc mat cot B1 ciia QCVN 08-MT: 2015/BTN-

MT (5,5+9,0). Sw chénh |&ch giira sang va chiéu
Ia do nhiét dé clia budi chiéu cao hon budi séang,
va bugi chiéu dién ra qua trinh quang hop manh
hon cla vi tdo. Trong thuc té, pH clda nudc dao
dong tr 7,5+8,5 la khoang phu hop dé cd va
mot sé sinh vat trong nwdc cd thé séng va sinh
truwdng vi nhirng gia tri nay phu hop véi dé pH
trong mdu cla co thé chung.

(4) Néng dé oxy hoa tan (DO)

DO trong nudc H6 Tdy nhdm nghién clu do
duoc tai hién trwong dao dong trong khoadng tir
1+5,8 mg/l. Buéi sang DO chi dao déng trong
khoang tir 1+3,8mg/|, bubi chiéu DO tai cac diém
do cao hon budi sang, dao dong tir 3,2+5,8mg/I.

Dwa vao k&t qua phan tich cho thay DO tai
rat nhiéu diém thap hon gidi han cho phép cla
QCVNO8-MT: 2015/BTNMT [B1, 4]. Khi ham
lvgng DO quéa thap, dan dén cac loai sinh vat
trong nuwéce sé gia ting kha ndng 1y oxy cho nhu
cau co thé, sy tdng cwdng trao déi chat nay lam
cho chat doc clia méi trudng xdm nhap vao co
thé nhiéu hon dan dé&n cac loai sinh vat trong
nuwdc nhiém doc, hoac bi chét do thiéu oxi dé
duy tri hoat déng séng. Cac sinh vat va vi sinh
vat sau khi chét s& bi phan huy va khi phan hay
s& doi hdi nhu cdu oxy rat cao, lam giam DO
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ngudn nudc.

(5) Ham lwong téng chét rdn lo lirng (TSS)

Theo két qua phan tich ham lugng TSS cla
H6 Tay khéng cao, chi dao dong trong khoang tw
17+64 mg/l. TSS cao nhat 1a & vj tri 1y mau s6
7 vuot ca ngudng gidi han cho phép cot Bl cla
QCVN 08:2015/BTNMT. Ham luong TSS thip
nhat 1a vi tri s6 4 chi dao déng tlr 17+24mg/!.
Cac mau con lai déu ndm trong ngudng gidi han
cho phép cla quy chuan.

(6) Nhu cbu oxy héa hoc (COD)

COD clia mau nudc HO Tay dao dong tir
21+56,1 mg/l. Ham lwgng COD tai hau hét cac

diém nghién ctu déu cao hon khéng nhiéu so
vdi gidi han cho phép cla quy chuan Viét Nam
(QCVNOS- MT: 2015/BTNMT cdt B1). Tai cac diém
s6 2, s6 7 va s6 9, COD cao hon so véi cac diém
khdac. C6 thé do thoi gian 18y mau vao nhitng ngay
mua, lvgng nuwdc mua dé vao hé mang theo
nhiéu chat hitu co khé phan hdy sinh hoc.

(7) Nhu céu oxy héa sinh hoc (BOD5)

Twong tu COD, ham lwgng BODS cla H6 Tay
cling khdng qua cao, dao déng trong khoang tir
6,9+26,9 mg/l nhung cling da c6 mau vuot qua
gidi han cho phép cla QCVN 08:2015/BTNMT
(Cot B1:15mg/I).

Ham lugng COD

mgsl

PS

P10
Sang 31.7Chieu31.7 Chigu1.8 Séng2.8 Chi€u2.8 Séng3.8

Ham lwgng BODS

& I

Séng 31.7 Chigu 31.7 Chitul.8 Sing2.3 Chidu28 Sing3.8 goid

Hinh 1. Biéu do biéu dién ham lwong COD va BOD tai cdc diém quan trdc

3.2. Két qud cdc théng sé dinh dwéng

(1) Ham lugng nitrat (NO,)

Ham luong nitrat cda nwdc HO Tay ndi chung
thap, cao nhat trong cac diém khao sat 1a 1,146
mg/L (tai vi tri s6 4) nhwng van thap hon so véi
gi®i han cho phép cla quy chudn 08:2015/BT-
NMT (C6t B1: 10).

(2) Ham lugng Amoni (NH ")

Ham luvgng Amoni dao déng trong khodng
tr 0,545-3,519mg/L, khoang 50% s6 mau
khao sat c6 ham lwgng Amoni vuot quy chuln
08:2015/BTNMT (Co6t B1: 0,9). Cac vi tri cd ham
lwong NH4+ cao la céc vj tri s6 4,5,6; vuwot quy
chuan 08:2015/BTNMT (Cot B1: 0,9) tir 1 dén
3,5 lan.

(3) Ham lugng Nitrit (NO,)

Ham lwong Nitrit dao déng trong khoang tu
0,012 dén 0,387 mg/L khoang 30% s6 mau cé ham
luong nitrit vwot quy chuan 08:2015/BTNMT (Cot
B1:0,05mg/l). Cac vi tri c6 ham lwgng (NO,) cao la
vitrisd4va 5, vuot quy chuan 08:2015/BTNMT(Cot
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B1:0,05mg/l) tir 2 dén 8 lan.

(4) Ham lwgng photphat (PO %)

Ham lwgng photphat dao dong trong khoang
tlr 0,051 dén 0,298mg/L, vi tri s6 5 ¢4 ham
lwgng (PO,*) cao nhét, tuy nhién vi tri nay cd
ham lwgng photphat khéng vuot quy chuln
08:2015/BTNMT (Cot B1).

Ham luong céc chat dinh dudng trong
nwdc thip hay cao phu thudc vao ngudn thai
truc ti€p vao ngudn nuwdc. Néu nhu cc chat
dinh dudng trong nudc vuot qua cac ngudng
cho phép thi s& gay anh hudng nghiém trong
dén hoat déng séng cla céc sinh vat thidy sinh
cling nhu céc qud trinh oxy hoda xdy ra trong
nuwdc. Dac biét, néu nhu ham luvgng chat dinh
dudng qud cao, khéng kiém soat dugc thi khi
do s& xay ra hién tuong du thira cdc chat dinh
dudng. Diéu nay thuc day sy phat trién cla céc
loai tdo, rong, réu va cac thyc vat thdn mém
trong nwdc va cudi cung s& anh hudng dén sy
can bang sinh hoc clia nwéc, gay ra 6 nhiém
nghiém trong cho ngudn nudc.




Ham lwgng Amoni

4.00 EP1

350 up2
3.00 uP3
250 mP4

2.00 BP5

1.50 - i ' HP6
1.00 . | !.i\! |

n — = ‘ __‘..‘ = mp7
oxo | I B
oso | o Ml R Bl -~
P9
mP10

mg/l

Séng 31.7 Chigu31.7 Chigu18 Sing2.8 Chitu2.8 Sing3.8

Ham lwgng Nitrit

Sang 31.7 Chieu31.7 Chitul8 Sang2.8 Chiéu2.8 Sang3.8 o10
o

Hinh 2. Biéu d6 biéu dién ham lugng Amoni va Nitrit tai cdc diém quan trdc

3.3. Ddnh gid 6 nhiém cla H6 Tay

Dwa vao cac két qua phan tich & trén, cho
thay vung bi & nhiém tap trung chl yéu vao cac
diém P1, P2, P4 va P5. Diém P1va P2 ham lvong
cac hop chat hitu co cao, khu vic nay tap trung
nhiéu phong khdm va nhirng nha hang nhé déng
thoi canh diém P1 con cb céng xa thai.

Tai diém P4, P5 ham lvong dinh dudng kha cao
d3c biét tai diém P4 c6 thé do diém lay mau gan 2
khéach san I&n ven H6 Tay. K&t qua cla nghién ctru
nay cling phu hop vdi két qua cda mét sd nghién
ctru trude vé HO Tay nhu céc béo cdo [2,3]

C3n clr theo s6 liéu quan trac nhitng ndm 90,
chat lwvong nwdc H6 Tay truwdc ndm 1970 thudc
loai A1, t&r nhitng nam 2000 d3 tr& thanh nudc
loai B2. Sau khi k& bd va nao vét chat lugng
nuwdc hé d3 duoc cai thién, nhung do céc hoat
dong dich vu xung quanh hd ngay cang phat
trién nhirng ndm gan day d3 gay 6 nhiém trd lai.

Su phat trién d6 thi quy mé I&n do tang dan
s6 va viéc di cv cla nhitng ngudi dan tir nong
thoén ra thanh thi da lam gia tang luong nuwdc
thai sinh hoat thai ra modi trwdong, diéu nay da
gay 6 nhiém nghiém trong d&n ngudn nudc mét,
dac biét 1a cac ho noi dé.

4. K&t luan va kién nghij
K&t qua phan tich cidc théng sb chat lvong

nuwdc co ban cho thdy: Trong thoi gian tién
hanh quan trac chat lvgng nuwdc ho Tay, mot sd
thong s6 tai cac diém 1ay mau cé dau hiéu vuot
qua gidihan cho phép dugc quy dinh tai QCVN
08- MT:2015/BTNMT nhu DO, COD, BOD, pH,
amoni, nitrit. DO trong nwdc hd Tay tuong
ddi thap ngay ca trong diéu kién thoi tiét cé
mua |&n kéo dai tai Ha Néi, diéu d6 chirng té
ho Tay dang bi 6 nhiém hon anh huéng toi
tich tu tram tich tao diéu kién cho vi sinh vat
tiéu thu 6xy phat trién trong nwdc va tang
day dan dén suy giam 6xy trong nwdc. Trong
10 diém quan trac thi diém P1, P2 13 nhitng
diém 6 nhiém vé ham lvong cac hop chat hitu
co, diém P4, P5 thi 6 nhiém b&i ham lwong
cadc chat dinh dudng. Con tai cac diém khac
céc théng sé thay déi theo thoi gian khéng
cung quy luat cé thé do su khac biét vé vi tri,
ciu trdc va ngudn thai tr moi trudng xung
quanh cla ho.

Mac du tinh trang 6 nhiém nudc H6 Tay chua
dén murc qué nghiém trong xong nd ciing d3 gay
anh hudng khéng nhé dén hé sinh thai H6 Tay. D&
c6 thé danh gia tdng thé hién trang mdi trudng
nudc HO Tay, dua ra gidi phdp quan ly hiéu qua
nham cai thién chat lvong nudc, can cé ké hoach
quan trac gidm sat chat lwong nwdc hd Tay &
nhiéu diém va thyc hién thudng xuyén hon.

Tai liéu tham khdo
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ASSESSMENT OF WATER QUALITY OF THE WEST LAKE

Hoang Thi Le Van, Le Ngoc Cau, Bach Quang Dung, Nguyen Thi Kim Anh,
Nguyen Van Tien, Nguyen Truong Giang, Ngo Kim Anh
Viet Nam Institute of Meteorology Hydrology and Climate change
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Abstract: The West Lake plays an important role in community life regardingof air conditioning,
entertainment, culture and tourism. However, the disposal of pollutants into the lake are rapidly increasing
due to the poor waste water collection system and treatment system , causing serious pollution of the lake
water. This study presents results of monitoring of the West Lake water quality at 10 sampling points along
the West Lake for three consecutive days. The results show that the lake is polluted. Most of the parameters
of the samplings exceed the thresholds of QCVN 08 - MIT: 2015/BTNMT.

Keywords: The West Lake, water quality, water pollution.
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SINH KE NONG NGHIEP THiCH U'NG VOI BIEN DOI KHi HAU:
KINH NGHIEM CUA HUYEN CAN LOC, TINH HA TINH

Pham Thj Bich Ngoc!, Nguyén Hong Son®
@Vién Nghién ciru Tai nguyén va Méi trwdng, Bai hoc Quéc gia Ha Noi
@Vién Khoa hoc Khi twong Thiy védn va Bién déi khi hdu

Ngay nhén bai 29/11/2018; ngdy chuyén phdn bién 1/12/2018; ngay chdp nhén déng 15/12/2018

Tom tat: Sinh ké néng nghiép cla ngudi dén tai huyén Can Léc, tinh Ha Tinh dang bi énh hu'éng béi bién
déi khi hdu, ddc biét béi sw gia tdng nhiét dé, thay déi lvong muwa va cdc hién twong thoi tiét cuc doan nhu:
L{ lut, bdo va han hdn. Bai bdo dd téng hop cdc hoat déng sinh k& néng nghiép dang trién khai tai Can Léc,
cung chinh quyén dia phwong va ngudi dén phén tich, lua chon cdec mé hinh sinh k€ bén virng thich tng vdi
bién déi khi héu, pht hop vdi diéu kién cua ngudi dén dia phuong. Trong dé, ba mé hinh dé duoc ddnh gid
la pht hop vdi diéu kién dia phwrong va thich tng vdi bién déi khi héu, dé la: i) M6 hinh nuéi lon trén nén
dém 16t sinh hoc; i) Mé hinh t6 nhém néng dén sén xuét giéng lua thich tng vdi bién déi khi héu va iii) M6

hinh lda - cd - vit.

Tir khéa: Sinh ké néng nghiép thich trng vdi bién déi khi hdu.

I. D4t van dé

Theo Chambers va Conway (1992), sinh
k& |a phuong tién dé kiém s6ng, bao gdm kha
nang, ngudn luc va cic hoat déng can thiét [am
phuong tién séng cla con ngudi. Mot sinh ké 13
bén virng “khi né co6 thé giai quyét dugc hodc

c6 kha nang phuc hoi tir nhitng cing thang va
dot bién, duy tri hodc ting cuwdng kha nang va
ngudn luc; tao ra cac co hdi sinh ké bén virng
cho thé hé twong lai va mang lai lgi ich rong
cho cac sinh k& khac & ca cap dia phwong va cap

toan cau, trong ngan han va dai han”.

S: Ngudn von xa hoi (Social Capital)

1
= ‘ = CAUTRUC & QUA
BOI CANH TRINH BIEN BOI
(DE giy tén ﬁ -Ciccip
= chinh -
i T e
- Caccasde S = = tephin  / |
- Cacxu Mh hMg
hudmg & tiép cin EENH / nmh heone thee
= 3 - Phip luit / - Ting tinh bén
Tmh thn vu - @ - Chishsich / z.nT L-,CA
P -Vinhox /
% z - Thé ché /
? {
[ QUY TRINH | == s
H: Nguén von con ngeoi (Human Capital) F: Nguon von tai chinh (Financial Capital)
N: Nguon von tr nhién (Natural Capital) P: Nguon von vat chat (Physical Capital)

Hinh 1. Khung sinh ké bén vitng cua DFID, 1999

Lién hé tdc gid: Nguyén Héng Son
Email: vananhmd@gmail.com

Khung sinh k& duoc xdy dwng nham xem
xét toan dién tat cad cic yéu t6 anh hudng
dén sinh k&, dac biét la cac co hdi hinh thanh
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chién luge sinh k&. Cé nhiéu khung sinh ké
d3 duoc dé xudt, trong do, khung phan tich
sinh k& bén vitng do Cuc phéat trién Quéc té,
Vuwong qudc Anh (Department for International
Development, DFID) (1999) xay dwng, dugc cac
hoc gia va cac t6 chirc phat trién (rng dung rong
rai. Khung sinh k& bén virng (SKBV) nay dé cap
dén cac yéu td va thanh té hop thanh sinh kg,
bao gébm: (i) Ngudn vén sinh k&, ii) Chién lugc
sinh k&, iii) K&t qua sinh k&, iv) Thé ché chinh
sach va v) B8i cdnh bén ngoai (Hinh 1).

Theo Khung SKBV, c6 thé thdy cé hai nhém
yéu t6 anh huwdng dén sinh ké cta hé gia dinh.
Nhém th& nhat: Lién quan dén cap hd gia dinh,
bao gdbm ngudn vdn sinh k&, chién lugc sinh ké,
hoat déng sinh ké va két qua sinh k&. Nhém tha
hai: Cac yéu t6 bén ngoai hd gia dinh, bao gbm
thé ché, chinh sach va cdc cu soc, rdi ro hodc
khuynh huwdng. Cac thanh t6 nay vira gilt vai tro
ddoc lap vira tadc ddng qua lai 1an nhau.

Sinh ké& bén virng thich &rng v&i bién ddi khi
hdu (BDKH) la hé théng sinh k&, cé kha nang
chdng chiju vdi nhirng tic dong ciia BDKH, giam
nhe phat thai khi nha kinh va phuc hoéi trudce céc
tadc déng clia BDKH, dac biét la cic hién tuong
thoi tiét cwe doan (bdo lut, han han, nang néng
kéo dai, rét dam, rét hai,...), dam bao, duy tri
hodc tdng nang suat, san lugng mdét cach 6n
dinh, déng thoi phu hop vdi khd ndng va diéu

kién kinh té - xa héi dia phuwong [9].

Can LOc la huyén néng nghiép cla tinh Ha
Tinh. Theo s6 liéu théng k& nam 2017, Can Loc
c6 dan sé la 128.581 ngudi, trong dé 89% ngudi
dan séng & néng thon va sinh ké chu yéu dua
vao san xuat néng nghiép. Gia tri san xuat néng
nghiép & dia phuwong thap va phu thuéc nhiéu
vao diéu kién thoi tiét, khi hiu. Can L6c duoc
danh gia 13 mot trong nhitng huyén dé bj t6n
thuong bédi thién tai va BDKH, dac biét la cac
hién twong thién tai cwc doan nhu: L{, bao, han
han, mua Ién va rét dam, rét hai.

V@i nhirng biéu hién, anh hudng cla thién tai
va BDKH ngay cang rd nét tai nhiéu tinh/thanh
phé & nwdc ta, trong d6 ¢6 Can Loc, Ha Tinh, thi
viéc nghién ctru cdc mo hinh sinh ké thich rng
vai khi hau, dac biét 13 sinh k& néng nghiép 13
rat can thiét.

2. Béi twong va phuong phap nghién ciru

Déi twong nghién ciru: Sinh ké néng nghiép
cip hod gia dinh. Dia diém nghién ctu 1a 3 xa
Khanh Loc, Vuong Loéc, Vinh Loc, thube huyén
Can Ldc, tinh Ha Tinh. Pay 13 ba xa nghéo cla
huyén Can LOc va dang chiu tac déng bai thién
tai va BDKH. Nguwoi dan séng chl yéu dua vao
san xuat ndng nghiép. Cac thong tin chinh vé
diéu kién tu nhién - x3 hoi cla 3 xa dwoc thé
hién trong Bang 1.

Bdng 1. Cdc théng tin chinh vé diéu kién tw nhién cla 3 x@.

Tiéu chi Xa Vuong Loc Xa Khanh Loc Xa Vinh Loc

Dién tich ty nhién (ha) 1.404,57 643,14 632,87
Dién tich dat néng nghiép (ha) 854,44 435,00 386,68
Dién tich trong lua (ha) 583 333 297
Dién tich nudi trong thay san (ha) 39,5 14,08 16,53
Dién tich dat |1am nghiép (ha) 52,86 0 0
S6 thén 15 14 7
S6 hd 2.206 1.172 954
S6 khau 7528 3798 2928
M4t d6 dan sé (ngudi/km?) 536 590 463
H6 ngheo (ho) 123 112 135
HO can nghéo (ho) 164 54 136
S6 ngudi khuyét tat 198 320 26
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Phwong phdp nghién ciru

Thu thép sé liéu thir cdp gém: i)Théng tin vé
diéu kién tu nhién, tinh hinh phét trién kinh té
- x3 hoi va cdng tac phong chéng thién tai 3-5
nam gan day cda 3 x3 Vinh Loc, Vuong Loc,
Khdnh Léc va huyén Can Léc; ii) Kich ban BBKH
va nudc bién dang cta Ha Tinh.

Diéu tra bdng bdng hdi: Nghién ciru d3 trién
khai diéu tra 87 ho gia dinh bang bang hoi ban
cau truc, vdi ndi dung tap trung chinh vao nhan
biét cla ngudi ddn vé BDKH tai dia phuong,
nhitng giadi phap dé thich &ng véi BDKH cua
nguwdi dan trong san xuat néng nghiép.

Phéng vén sdu: Nghién ctu thyuc hién 18
cudc phong van sau vai dai dién chinh quyén dia
phuong (UBND x3), cdn bd khuyén néng, trudng
thoén va dai dién nguoi dan.

Thdo ludn nhém nguwdi dén: 3 cudc thao luén
nhém d3 duoc t6 chirc véi sy tham gia cda 18
ngudi dan, cdc cong cu danh gid nhanh da dwoc
str dung dé nguwdi dan cung tham gia thdo luan
vé cac loai hinh sinh ké ndng nghiép dang bi dnh
huwdng bdi BDKH va gidi phap ngudi dan dang st
dung dé thich (rng véi BDKH va gidm thiéu rdiro
thién tai trong sinh k& néng nghiép.

3. K&t qua va ban luan

3.1. Nhirng loai hinh sinh ké cht yéu tai huyén
Can Léc

Hoat déng san xuat néng nghiép (tréng trot,
chdn nubi, thay san, |1dm nghiép) hién 1a sinh
k& quan trong cta huyén Can Loc. Theo Bdo
cdo Tinh hinh kinh té - xa h6i ndm 2016 [5], gid
tri san xuat ndm 2016 wdc dat 5.530 ty dong,
trong d6: Nong, 1am nghiép, thly san 2.167 ty
dong (xap xi 40%). Téng dién tich gieo trong la
22.107ha, téng san lugng luvong thyc 99.445
tan. Gia tri san xuat trén don vi dién tich dat
82,5 triéu ddéng/ha/nam.

Sinh ké tréng trot

Ngudi dan Can Loc chu yéu trong lGa va mot
s6 cay ngii coc, cdy hoa mau khdc. Lda dugc gieo
trong 1 ndm 2 vu. Vu xuén véi dién tich 9.130ha;
nang suat trung binh 5,6 tdn/ha, san lugng
khodng 52.394 t3n. Dién tich gieo ciy vu hé thu
9.075 ha, nang suat trung binh 5,0 tdn/ha, san
lwong 45.375 tan. Dién tich trong ngd 239,7ha,
nang suat 3,2 tdn/ha, san lwong 757 tan. Dién
tich trong lac 13 828ha, san lwgng 1.366 tan.

Dién tich trdng rau mau cdéc loai 1.249ha, san
lwong 7.961 tan.

Hién nay, toan huyén da dadp ing 100% khau
lam dat bang may mdc. 23/23 x3, thj tran da
xdy dung dugc mo hinh san xuat rau mau tap
trung cé dién tich tlr 2ha trd 1én, c6 04 md hinh
dat tiéu chuan VietGap cho hiéu qua kinh t& cao
trén don vi dién tich. Cac hinh thirc hop tac,
lién két trong trong trot dugc khuyén khich, vi
du t8 hop tadc néng dan san xuat giéng lta (x3
Trung LOoc, Quang Loc, Kim Loc, Tung Loc) hoac
néng dan lién két véi doanh nghiép tréng 6t cay,
bi d6, gac (x3 Thuwong Léc, Quang Loc, Pha Loc
Dong Léc, Nga Loc).

San xuat lua: Khoang 50% san lwgng lda thu
duogc hang ndm cua céc ho gia dinh dwoc dung
dé phuc vu nhu cau lvong thyc hang ngay, con
lai dugc ban ra thi tredng. Loi nhuan tir san xuat
lda cho thdy néu nhu khéng tinh chi phi nhan
cong, ho gia dinh sdn xuat 02 vu/ndm, mdi sao
lda (500m?) thu duoc s6 tién 930.000 dbng sau
khi trir cac chi phi nhu giéng, phan bén, céng cay
btra, thudc trir sau, trir cd,... (Thdo ludn nhém
néng dan trong lGa, 2014). Hién tai, nhitng nguoi
dang trong do tudi lao déng cé thé ti€p can dé
dang véi nhiéu co hoi sinh ké c6 thé mang lai thu
nhap cao hon trong lda (lam thg xay hodc lao
déng tu do). Chinh vi vdy, cé nhiéu gia dinh khéng
man ma vdi viéc trong lGa. Muc dich chi yéu khi
trong I0a la gilr dat va dam bao an toan lvong
thyc cho ho gia dinh ma chua thuc sy chu trong
vao nang cao gia tri tir viéc trong lva.

Cay &n qud: Véi thé manh gan 3.000ha dat
doi b3i, Can Loc cé co s& dé phat trién manh
vuon cam truyén théng va gidéng budi Phic
Trach. Ndm 2013, dién tich tréng cam, budi cla
Can Ldc chi méi 315ha, ndm 2015 d3 dat 475ha,
tang 160ha. Trong nam 2015, hon 45ha cam
dugc trong mdi tai cac xa Son Léc, Thuong Léc,
My Loc, Doéng Loc, Phu Loc; 39ha budi dugc mé
réng & Thuong Loc, Son Loc, Phu Loc, Dong Loc.

Sinh ké chén nubi

O Can Ldc, chin nudi chiém ty trong 16n
trong san xudt néng nghiép. Téng dan trau
6.028 con; dan bo 26.624 con, dan lon 69.000
con, téng dan gia cdm 910.433 con [10]. Cong
tdc phong nglra dich bénh, tiém phong gia suc,
gia cdm duoc cac hd dan chd trong. Tai day, da
cé nhiéu mé hinh lién két (ndng dan lién két
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v3i néng dan hodc néng dan lién két véi doanh
nghiép) trong chan nudi quy mé vira va nho dua
lai hiéu qua kinh té. Cu thé nhu céc co s& nudi
lgn nai 300 con/Ira (tai xa Truwong LOc, Thuwong
Nga); m6 hinh chdn nudi lgn thit quy mé 500
con/lra tr& 1én (x3 Phu 16¢, Thanh Léc, Thuong
Nga, Thuong Loc, Vuong Loc) hay cac td hop tac
chan nudi bo, t6 hop tac chdn nudi lon lién két
hoat déng cé hiéu qua.

Chan nuoi lgn thit da duwgc UBND huyén Can
Loc xac dinh 1a 01 trong 03 san pham chan nudi
chu lyc cda huyén. Thyc té thu nhap tlr chan
nudi lon d3 va dang gép mot phan quan trong
vao cdi thién thu nhap cla cac hé gia dinh, nhat
la cac hod gia dinh nghéo & dia phuong. Loi
nhuan trung binh sau khi trir cac chi phi, moi
dau lon s& dat |3i tr 200.000-300.000 d6ng/
con/lra (3-4 thang) (Thdo ludn nhdm néng dan
nuoi lgn, 2014). Trong chan nudi lon ngudi dan
¢6 xu hudng 1é thudc hoan toan vao ngudn thirc
dn cong nghiép. Chdn nudi lon & Can Loc hau
hét & quy md ho gia dinh nhd 1& (hién chi cé 545
trang trai, gia trai tap trung). Hau hét khudn vién
chudng trai ndm xen k& trong khu dan cu, chat
thai chdn nudi da phan dugc thai truc tiép ra
moi trwedng, nén da gy ra 6 nhiém mai treong.

Chan nudi bod (dac biét la bo ndi) da mang
lai ngudn thu nhap tuwong ddi cao cho céc hd
dan & Can Loc. Mdi thang ngudi dan cé thé thu
vé tir hoat ddng chdn nudi nay khoang 300.000
déng (Thao luadn nhdm néng dan nudi bo, 2014).
Viéc chan nudi trau bd cé thé tan dung dugc cac
ngudn phu pham néng nghiép cua gia dinh nhv
rom, cO, cam gao, ngd, giup ngudi dan gidm cac
chi phi d4u vao va s& lam gia tang lgi nhuan. Do
quy dat danh cho déng cd rat han ché nén hoat
doéng chan nudi trau bod chd yéu phat trién vdi
qui m6 nhé 1é (mdi ho nudi tir 1-2 con). Trén dia
ban huyén chi c6 mot sd it trang trai chan nudi
bo thit (xa Thwong Loc) va trang trai chan nudi
bo sita (xa Thuong Nga).

Nudi ga cling gdép phan mang lai mét thu
nhap cho cac hd gia dinh chan nudi hién nay.
Trung binh hd gia dinh nuéi khodng 100 con ga,
trong 4 thang cé thé c6 13i 5.920.000 ddng (Thao
ludan nhdm néng dan nudi bo, 2014). Chan nudi
ga & day chi yéu la theo hinh thirc nhé 1é va
thuc hién theo hinh thirc thd vuon. V&i quy moé
nhu vay cac hd nudi tdn dung hoan toan nguén
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thirc 3n tir cdc san phdm ndéng nghiép (ngé,
théc, gao). Chi c6 moét s6 hd nudi theo méd hinh
trang trai, gia trai tap trung quy mo Ién.

Chan nuéi vit hién tai cd rat it hd chan nudi
vit theo md hinh trang trai va gia trai, chd yéu 13
chan nudi nhé 1é. Quy mé chdn nudi cta cac hd
thwong chi tlr 20-100 con va chi cé moét sé hod
chan nudi nudi vdi qui moé tir 300-500 con. Viéc
chan nudi nhé 1é dan t&i ngwoi dan gip nhiéu
khé khan trong viéc thiét 1ap cac lién két vdi cac
chti thé khac trong chubi gid tri dé nang cao gia
tri san pham.

Trong phét trién chan nudi, chinh quyén
huyén Can Loc ciing da chu trong dén kiém soat,
kiém dich giét mé vai viéc hinh thanh cac co s&
giét md gia suc, gia cdm tap trung tai cac dia
phuwong (xa Péng Loc, Vinh Ldc, Song Loc, thi
tran Nghén).

Sinh ké nuéi cd nuwdc ngot

V&i hé théng séng ngdi kha day dac, cd kha
nhiéu hé thong ho dap va vung dong bang thap
triing 13 diéu kién dé nudi cd nwdc ngot. Hién cac
ho dan chd y&u nudi ca nwdc ngot (trdm cd, troi,
me, ca chép). Hinh thirc nudi chd yéu van theo
qui m6 nho va theo hinh thirc tdn dung. Nudi ca
|6ng beé trén sdng ciing d3 bat dau duoc cac ho
dan dau tu. Dén nay, huyén Can Léc c6 97 md
hinh cd 16ng bé, tap trung chd yéu & céc xa Vuong
Loc, Thién Ldc va Thi tran Nghen. & mét s6 viing
ddng bang thap (xd Khanh Loc, Vinh Ldc, Vuong
LAc,...) cac hd dan d3 két hop nudi cd, nudi vit
trong rudng lda (M6 hinh lda - ca - vit).

Sinh ké'1dm nghiép

Can Ldc cé dién tich dat IAm nghiép vao loai
it so véi cdc huyén thi khac. Theo sd liéu théng
k& ndm 2017, téng dién tich rirng cta huyén la
5.763,22ha, trong dé rirng sdn xuiat1a 2798,92ha,
s6 con lai dwgce st dung vao muc dich phong hé,
tap trung chi yéu & cac xa: Doéng Loc, Gia Hanh,
Thién Loc, Thuong Loc, Tung Lbc,... V&i dién tich
rirng trong san xuat ngudi dan chl yéu tréng cay
keo chu ky khai thac 4-5 nam. Trén mét sé dién
tich dat |dm nghiép ngudi dan tréng xen cdy an
qua nhu cam, budi, ...

Ngoai san xudt néng nghiép, nguwdi dan &
Can Ldc con ¢ céc hoat ddng sinh k& khac nhw
di 1am thué vao thoi diém néng nhan hoac di
xuat khau lao déng (ndm 2016 c6 6.868 ngudi).
NE&u xét vé thu nhap, nhitng hoat déng nay gilp
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cho ngudi dan ¢ ngudn thu nhap I&n hon nhiéu
50 V@i thu nhép tlr cdc hoat ddng tréng trot va
chan nudi. Dic biét khi cdc hoat dong trong trot
va chan nudi & Can Loc lai chiu nhiéu rdi ro boi
thién tai va bién d6i khi hau. Chinh vi vy, thuc
té hién nay dang dién ra tai Can Loc d6 1a nguoi
dan cé xu hudng tim kiém cac cong viéc lam
thué thoi vu d& nang cao thu nhap thay vi dau
tu nhiéu thoi gian va ngudn vén tai chinh vao
trong trot va chan nuéi.

3.2. Khi hdu va BDKH tai huyén Can Léc

Khi hdu Can Léc mang nhitng dac diém riéng
cla tiéu vung va dwoc phan thanh 2 mua rd rét:

- MUa khd bat dau tir thang 2 dén thang 7
hang ndm, day |a mua nang gat, cé gié Tay Nam
th&i manh dan dén hién twong bdc hoi nwdc 1én,
gay han han nghiém trong, dac biét tlr thang 5
dén thang 7, nhiét dé trung binh vao mua nay
tlr 31-33°C, thadng ndng nhat nhiét do |én dén
39,7°C, d6 4m trung binh 70%, lvgng mua chi
chiém 18-22% téng lwong muwa ca nam.

- Mua mua bat dau tir thang 8 dén thang
1 ndm sau, tap trung chd yéu vao thang 9 dén
thang 11, nhiét d6 mau nay xuéng thap, cé khi
xudng 7°C. Gié mua Ddng Bac la hudng gié chinh
trong mua nay, vao dau mlua mua thudng xuat
hién b3o, cuéi muia mua thudrng xuat hién swong
muU, mua nay co lwgng mua Ién (2.000mm) nén
thuwong gay ngap lut.

Biéu hién cta BDKH tai huyén Can Léc

Nhitng bi€éu hién cda BDKH d3 thé hién rd
nét & Can Léc, diéu nay dwoc ngudi dan tham
gia nghién cttu khang dinh khi so sanh vdi thoi
gian 10 ndm truwdc day. Trong s6 87 hd gia dinh
tham gia tra |&i phiéu diéu tra, 95% ngudi dan
duwoc hoi cho rang cdc mua trong ndm d3 thay
d&i, 88% cho rang s6 ngay rét dam rét hai dai
hon trudc, 77% cho rang s6 ngay nang ndng dai
hon trudc, 72% cho rang lwong mua nhiéu hon
trudc, 67% cho rang bao xuat hién nhiéu hon.

Hién tuwong thoi tiét cuc doan cling duoc
khang dinh bdi s6 liéu cla Trung tam Khi twong
Thay van tinh Ha Tinh [3], cu thé nhu:

- Trong mua hé céc dot ndng nédng gay gat va
kéo dai va bat thudrng hon so v&i nhitng ndm
truwdc. Nhiét do cao tlr 39-40°C. Nhiét do cao
kém theo gié Lao da lam cho d4t dai kho ndng,
lvong nwéc béc hoi 16n, dan dén han han kéo
dai. Trwdc day han han chi dién ra trong vong tir

2 dén 3 thdng, nay da kéo dai 3-4 thang, kho can
cuc bd va thiéu nwdc nghiém trong.

- Cac tran b3o dén s&m hon va kéo dai hon,
trwdc ddy mua mua b3o thudng xuat hién vao
thdng 9-11. Thoi gian gan day, mua mua b3o
thwong dén sdm hon va kéo dai hon (tlr thang
8-12).

- Ché d6 mua dién ra that thuong: S6 con
mua va téng lwong mua gidm han nhwng cuong
do va lwong mua modi tran lai ting manh, ca
biét cé khi lwvgng mua cha mot tran dat t&i 500-
800mm gay |t nghiém trong va cac tran mua
kém theo |6¢ xody.

- Mua dong gia tang nhitng dot rét dam, rét
hai kéo dai nhu mua déng xuan 2008-2009 vdi
nhiét dd xuéng thap nhat trong vong 40 nam
qua (khoang 7°C).

3.3. Tdc déng caa BDKH tai huyén Can Léc

Nhitng hién tugng thién tai, bién déi khi hau
xay ra & Can Loc da gy ra thiét hai rat Ion dén
ngudn luc ty nhién, co s& ha tang, tinh mang
va strc khoe cta ngudi dan. Mot sé nhirng thiét
hai gy ra béi thién tai, bién d6i khi hdu duoc
ghi nhan trong nhitng ndm gan day & Can Loc
cu thé nhu:

- Nam 2010: T&r ngay 29/9-04/10 va ngay 15-
19/10/2010 d3 xay ra con I tran 1T lich st chuwa
tirng c6 & Can LOc gdy nén bdi hai dot mua lén
kéo dai. Con It da nhan chim 23/23 x3, thj tran,
trong do, c6 15/23 xa bi c6 |ap hoan toan. buong
giao thong bi ngdp sau, hw hdng nang va bi chia
cat hoan toan. C6 8 ngudi chét, 28.000 nha dan
bi ngap tr 1,5-2m, trén 25.000 tan lwong thuc
bi ngdm nuéc va bi cudn trdi, hu hong 900 tan
thdc gidng; 25.000ha rau mau, nudi trong thiy
hai san cay tréng bi ngdp thiét hai hoan toan;
20.000 con lgn va 450.000 gia cam bij déi rét, bi
ché&t va cuén troi. Téng thiét hai wéc tinh khodng
19,75 ty déng (UBND huyén Can Léc, 2010).

- Ndm 2012: Dot rét kéo dai 37 ngay (cubi
nam 2011 dau nam 2012) trong d6 gan mot
tuan rét hai vdi nhiét d6 dudi 13°C khién cho ma
va lta gieo thang vu dong xuan khong phat trién
duwoc va chét trdng dong. Con bdo s6 6 (TEM-
BIN) va con bdo s 8 (Son Tinh) dnh hudng dén
dia ban huyén Can LOoc gay mua I&n trén dién
rong lam ngap 540ha lda hé thu, 62ha hoa mau,
37ha thdy san; 2.325m? kénh muwong, 550m?
duwong giao théng va 500m? dé bj sat |& gay thiét
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hai khoang 9,5 ty dong (UBND huyén Can Ldc,
2012).

- N&m 2013, trén dia ban Can L&c chju anh
hudng truc tiép cla 6 con bido, wdc tinh téng
gid tri thiét hai do thién tai, lut, bdo gay ra trong
nam 2013 khodng 11,5 ty dong.

- Ndm 2014, do tic dong cla cac dot khong
khi lanh tran vé gdp thoi tiét véi nén nhiét cao
nén trén dia ban tinh Ha Tinh xay ra 7 tran 16c
x0dy, kem theo giong, sét danh. Huyén Can LOc
chiu dnh hudng tryc tiép 2 tran 16c xody. Udc
tinh t8ng gia tri thiét hai khoang 2 ty dong.

- Nam 2015, do tac ddng cta cac dot khong
khi lanh tran vé gap thoi tiét véi nén nhiét cao
huyén Can Ldc chju anh hudng tryc tiép 2 tran
16¢ xody wdc tinh thiét hai khodng 2,6 ty déng.
3.4. Mét sé gidi phdp ting cwong khé néng
chéng chiu cho cdc hoat déng sinh ké

Trén co s& nhirng tdc ddong cda bién ddi khi
hau, déng thoi dwa vao dic diém vé diéu kién
tw nhién, kinh t€ - xa héi, huyén Can Loc da
thi diém thanh céng va nhan rong mét sé6 mo
hinh sinh ké néng nghiép cé hiéu qua tai cac dia
phuong, bao gbm:

Chén nubi lon trén nén dém 16t sinh hoc

Chan nubi lon duogc xac dinh |a gidi phap chd
Iwc trong phat trién kinh té cda huyén Can Ldc
trong nhitng ndm qua va nhirng ndm ti€p theo
(ndm 2013 13 70.000 con ty |1é nay gilt twong doi
6n dinh qua cac ndm gan day). Chan nudi lon &
Can Léc hau hét & quy mé hd gia dinh, déng gép
mot ngudn thu dang ké trong phét trién kinh té
clia cac ho. Hau hét khuén vién chudng trai nam
xen ké& trong khu dan cw. Chan nubi lgn & day
cling dang phai d6i mat vdi nhitrng rdi ro do dnh
huwédng cta bién déi khi hau hién tai cling nhu
trong twong lai. D€ cac hdé dan chdn nudi lon cé
thé duy tri dwoc ngudn thu nhap tir chan nudi
Ign thi can cé gidi phap duy tri dwgc nang xuét,
san lwong cla dan lon trwdc nhitng tac dong
cla BDKH.

Dau nam 2013, Trung tdm Phat trién Nong
thén Bén virng (SRD) da cung véi UBND huyén
Can Loc hd trg mot s6 hd dan & 3 xa vung triing
Khanh Loc, Vuong Loc, Vinh Loc thi diém mé
hinh chan nudi lon trén nén dém 16t sinh hoc.
Ky thuat lam dém 16t sinh hoc chudng nudi lgn
duwoc mo ta trong HOp 1.

Xdy dung chudng trai

trdu va trdu khéng vdy ban Ién nén xi mdng.
Lam phén dém I6t chubng nuéi

Cdch Ién men ché phém

Hop 1. Ky thuit [am dém 16t sinh hoc chuéng nuéi lon

Xdy dwng chudng trai vdi 1/2 1o nén xi mdng, 1/2 la nén dét rédi trdu (d€ lam dém I6t). Phén nén
dat rdi trdu sGu hon nén xi méng 35-40cm (ddy nén It tdm duc bé téng). Mdng dn, mdng uéng
ddt & phan nén xi mdng. Giita 2 phdn nén xdy 1 16i gach cao 5cm dé ngédn nwdc khéng xuéng nén

Ban d&u dé trdu day khodng 20cm, cho lgn vao & 3 ngay roi rdc ché phdm men vi sinh BIO-GET|
vdi ty 16 0,5kg ché phdm men vi sinh BIO-GET sé& lam cho dién tich dém 16t 10m>.
Sau mét thoi gian nudi, néu dém 16t qud dm thi bé sung thém trdu va men.

Pem 0,5kg BIO-GET trén déu vdi 1,5kg bot ngd hodc cdm gao, cho thém khodng 0,6 lit nudd
sach, xoa cho dm déu (bét phdi dm nhung phdi toi réi mdi dat yéu céu), sau dé cho vao tui vai
thodng khi va dé ché Gm U khodng 2-3 ngay, khi ndo c¢é mui thom hoi chua la st dung duwoc.

Lwu y: Lén men ché phdm vdi muc dich la lam tdng lwong men, tdng hiéu qud si dung dé giadm
chi phi vé men, tuy nhién cé thé st dung truc tiép.

Thye té tir cdc hd dan dp dung k§ thuat nay
cho thay cé hiéu qua kinh té - xa hdi, moi trwong
va thich &rng dugc vadi cac biéu hién BDKH dang
xay ra & dia phuong. Cu thé:

- Nén chudéng trai lam dém 16t sinh hoc
(DLSH) ludn cao trén mat dat tir 1-1,5m nén
gidm dugec rdi ro ngap lut trong mtia mua bao;
giam duoc gid lanh, gitr &m cho gia suc, gia cdm
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vao mua dong;

- Giam phat thai khi mé-tan do trong moi
trudng thodng khi ca DLSH thi 6xy kim ham sy
phat trién cla vi khudn sinh mé-tan;

- Tiét kiém chi phi dau tu bdi ki thuat lam
don gidn va v&i ngudn vat liéu cé sdn & dia
phuong, thoi gian sir dung dai (3-4 nam);

- Tiét kiém chi phi nudc 1am vé sinh chudng,




tdm cho lon (gidm 80%) va dién swdi 4m cho lon
trong mua doéng;

- Tiét kiém 2/3 cong lao ddng vé sinh chuéng,
tdm cho lon so véi chudng nudi khéng cé st
dung nén PLSH;

- Tiét kiém dwoc cac chi phi phong dich cho lon
bdi lon it bi bénh hon (d3c biét vé mua déng);

- Gia tdng kha nang khang bénh cta vat nubi
vi giam duwoc lwgng rudi mudi truyén bénh;

- Tao ra ngudn phan bén hitu co bén cho cay
tréng nén gildp cai tao dat thay vi s& dung phan
bdn hoda hoc lam chai dat;

- Tiét kiém chi phi mua phan hda hoc cho cay
tréng, dac biét 1a cdy rau mau bdi sau 1-2 lira
nudi cé thé 1ay 1 phan trén cta nén DLSH lam
phan bon;

- Giam thiéu dugc 6 nhiém moi truong tir
mui héi théi cha chat thai cha lgn tir 85-95%
(theo nhan xét clia ngudi dan);

- Gidm duoc lvgng nwédce thai ra céng ranh
clia xdm tlr viéc rira chudng lgn, tdm cho lon;

- G6p phan gilt gin cdnh quan méi truwong
trong gia dinh va lang xom.

Dén thang 12/2014 d3 cé khoang gan 200 hé
dan & 3 xa3 d3 d4p dung mé hinh. UBND 3 xa d3
duwa ndi dung nhan réng giadi phap DLSH trong
chdn nudi vao dé an Phat trién san xuat va Ké
hoach phat trién kinh t& - x3 héi nam 2015.
UBND huyén Can Léc dd cé chl trwong nhan
rong giai phap DLSH trong chan nudi ra toan
huyén va cé co ché khuyén khich thic day nudi
lon s&r dung DLSH theo quy mé trang trai ldn (wu
dai cho vay vén, ho tro kj thuat).

M® hinh t8 nhém néng dan lién két san xuat
lGa gi6ng ngan ngay

Dé cb thé giam dugc nhitng anh hudng cua
thoi tiét cwc doan, BDKH tdi canh tac lIGa & Can
Loc thi co cdu mua vu cadn ddm bao vu xuan gieo
cdy bat dau tir gitta thang 1 (trdnh rét cudi vu),
lGa tré vao cudi thang 3 dau thang 4 dé tranh gié
néng; vu hé thu dam bao gieo cdy xong trudc
1/6 va thu hoach truwdc 15/9 dé tranh b3o lut.
Thyc hién nhitng diéu ndy can dp dung nhitng
giéng lUa co thoi gian sinh trudng ngan ngay,
vu xuan tlr 120-130 ngay, vu he thu tr 100-110
ngay, nhung van dam bao ning suat. Hon nita,
hién néng dan dang bi |é thudc nhiéu vao céc
cdng ty cung cap lua giéng, cac giéng lta duoc
cung cap thuong khong hoan toan phu hop vai

dia phuwong va gia mua lia gidng khé cao (dac
biét 13 gidng lua lai).

Cac t6 nhém néng dan tai 3 x3 Vuong Loc,
Khanh Ldc, Vinh Loc véi sy hd tro ki thuat cla
Vién Khoa hoc Ky thuat Néng nghiép Bic Trung
Bo d3 trién khai mé hinh sdn xuat giéng lGa ngan
ngay c6 chat lwong tai dia phuwong. Trong 4 vu
tlr vu xudn ndm 2013 dén vu hé thu ndm 2014,
cac t6 nhdm ndng dan tai 3 x3 d3 chon duoc
gidng lta NARS vdi thoi gian sinh truéng vy hé
thu la 96-98 ngay, vu xuan la 112-116 ngay, co
khd nang chiu han, chju rét va chat lwong gao
ngon. Nhirng thanh vién trong t6 nhém néng
dan tham gia trién khai mé hinh dwoc tap huan,
hudng dan ky thuat truc tiép trén dong rudng
vé san xuét giéng, két hgp vai k§ thuat canh tac
lGa cdi tién va quan ly dich hai téng hop, theo
céac giai doan tir ngdm U hat giéng, chuan bj dat
va gieo ma, k¥ thuat cay, cham sdéc lda & thoi ky
cay con, thoi ky dé nhanh, k§ thuat bén phan va
phong trir dich bénh, [am co suc bun, k§ thuat
khir 13n, k§ thuat thu hoach va bao quan. Két
qua khi thu hoach cho thay thdc ddm bao chat
lvgng dé lam giéng. S6 luvgng thdc gidng nay d3
duogc cac ho dan trong té trao déi/béan cho cac
hé dan khac & dia phuong dé lam giéng cho vu
sau (murc gid ban, trao déi cao 1,5-2 lan so vdi
gid théc hang héa).

Dua trén nhitng lgi ich vé hiéu qua kinh té,
moi truong, thich &ng véi BDKH cling nhu sy
Ung hé cla ngudi dan, UBND huyén Can Loc d3
chinh thirc chi dao tir ndm 2015, phan dau cac
X3 trén toan huyén thi diém thanh 1ap t6 hop tac
san xuat lUa giéng.

M®é hinh t6 nhém néng dan lién két san xuat
lGa gibng dugc trién khai tai huyén Can Loc d3
cho thay nhirng hiéu qud kinh té&, x3 héi, thich
rng vdi bién déi khi hau nhu sau:

- V&i nhitng nhdm nong dan tham gia thi
diém trong cac vu khi thu hoach, hat giéng dwoc
danh gid dd chat lwgng lam gidng da cd thé ban,
trao déi cho cdc don vi thu mua, cac hd dan &
dia phuwong va quanh vung vé&i mirc gia cao hon
tlr 1,2-2 [4n so vdi lta hang hda cung loai. Cac hd
tham gia thi diém con tiét kiém duwoc cac chi phi
théc gidng, thudc bdo vé thuc vat, phan bén do
ap dung quy trinh san xuat lGa giéng.

- V&i nhirng ndng dan & dia phwong d3 tiép
can duoc ngudn lua gidng ddm bado yéu cau
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ngan ngay, niang suat cao, phu hop vdi thoi tiét
khi hdu & dia phuwong, cé kha nang chdng chiu
tét cac thoi tiét cwc doan & dia phuong (rét,
han, ngap Ung) ma chi phi lai thap hon so véi gia
gidng lda cung loai trén thi truong.

- Cac giéng lta do t6 nhdm néng dan lién két
san xult trong cac vu déu la nhirng gidng lua
ngan (vu xuan tir 115-120 ngay, vu hé thu tir 98-
105 ngay) nén né tranh dugc thoi tiét cuc doan
nhu rét hai vao dau mua xuan va néng han vao
dau he, It lut vao gitra thu, dac biét giéng vu he
thu dam bao thu hoach truédc 15/9, diéu nay rat
c6 y nghia v&i nhitng vung von thuwong bi ngap
lut & huyén Can Loc nhu x3 Khanh Ldc, Vinh Loc,
Vuong Loc.

- Giai phap nay cho thay sdn xuat lGa giéng
theo hinh thirc lién k& véi t6 nhém néng dan
dem lai lgi ich cho cac bén, dac biét vdi cong
doéng dia phuong cé thé chi dong dwoc ngudn
giong lUa tai chd d3 thich hop véi diéu kién khi
hau, thoi tiét, dong dat dia phuong.

Viéc sdn xuat lda giéng doi hdi ap dung céc kj
thuat canh tac cé thé giam duwoc 20-30% lugng
phan bdn héa hoc va thuéc bao vé thuc vat nén
gidm bét sy thodi hda dat canh tic va 6 nhiém
nuwdc, it anh hudng dén strc khde néng dan.

M6 hinh laa - ca - vit

V&i dia hinh thap triing cla xa Vinh Léc
(huyén Can Lo6c), canh tac lda vu he thu thuong
cé rui ro ngép lut trong mua mua bdo. Ngay tir
nam 2009 ngudi dan & day d3 bat dau trién khai
md hinh canh tac chan nudi lién hoan giira tréng
[Ga, nudi vit va tha cd (m6 hinh lda - ca - vit). Qua
thoi gian trién khai mé hinh d3 cho thay hiéu
qua hon so véi doc canh cy lGa. Cho dén nay xa
d3 c6 khodng 30 ha dién tich dp dung mé hinh
canh tac nay.

M6 hinh lda - cd - vit hoat dong dya trén
nguyén tac ho trg va ké thira dinh dudng giita
lGa va ca nén tiét kiém nang lugng, than thién
v3i moi trwdng, dong thoi thich rng t6t trong
diéu kién ngap I.

Déi voi cd: Nudi ca trén rudng lia dya trén
ngudn thirc &n tw nhién sdn ¢ nhu lda chét, ga
lGa (ra), cac chat hitu co chuwa phan hdy hét tir cac
vu trudc d6,... nén khdng ton chi phi thire an. Hon
nita, nudi ca véi mat dé rat thap, moi trudng thong
thodng, ca khong hoac it bi bénh nhiém bénh nén
khéng tén chi phi thudc phong tri bénh.
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D6i vdi lua: Sau khi nudi cé, tdng dat canh
tac lba dwoc xdo trén bdi cac loai cd &n tang day
(cd chép) 1am tang d6 phi cho déat, trong khi dé
cac loai ca an thyc vat khac lai an sach ga (ra)
lGa nén khong can tén chi phi cho viéc cat ga lua
trong giai doan chuan bj dat canh tac. Vi vy, khi
canh tac lUa cé thé gidm chi phi phan bén ciling
nhu cac loai thudc bdo vé thuc vat.

Déi vdi vijt: Do vit chdn tha trén rudng lda
nén ching thuwong xuyén thai ra lwvong phan hiru
co lam phan bén rat t&t cho lda. Trung binh moi
ndm, mdi con vit cé thé thai ra ngoai gan 30kg
phan. Phan vit c6 thé gitp giam téi 20-25% thirc
an nudi cad va tdng nang suat cd nudi trong ao
I&n t&i 30-40% so vdi ao hé khdng tha vit. Dong
thoi vit con an cac loai cdn trung va siu ray hai
lGa. Viéc han ché phan hda hoc va thudc trir sdu
gbp phan nang cao chat lvong lua gao phuc vu
nhu ciu tiéu dung ngay cang cao & trong nudc
va xuat khau.

M®b hinh lda - ¢ - vit dwoc thyc hién co ban
trén khu hé sinh thai nwdc ngot, mé hinh san
xuat néng nghiép bén virng, cung cip da dang
san pham lda, ¢ nén gidm rdi ro vé thi trudng.
Thich &ng kha tot ddi véi nhitng bién dong vé
thoi tiét va ché dé thdy van. Day la md hinh
canh tac thich hgp d6i vai vung sinh thai nuwdc
ngot thap trling. Rudng lla cé vai trd va chirc
nang sau: (1) Rudng lda la noi chira va trit nwéc
khdéng 16 tranh hodc gidm ngap lut cho khu vuc
I&n, bdo vé co s& ha tAng, nha clra va cdc ngudn
sinh k& khac cha nguwoi dan; (2) Cung cdp méi
trudng séng cho cac loai ca va cac loai sinh vat
thay sinh gép phan bao tdén da dang sinh hoc.
4. K&t luan

V&i céc biéu hién cla BDKH, bao gbm tang
nhiét d6, gdy han han kéo dai, lwgng mua bién
dong ldn, gay 10 lut va cac tran b3o dén s&m hon
kém theo mua 1én va 16¢c xody, d3 anh hudng
I&n téi sinh ké néng nghiép cla nguwdi dan tai
Can Ldc. Chinh quyén dia phwong d3 tan dung
cac hd tro tir bén ngoai va da chi dao cac phong
ban kj thuat hd tro ngudi dan dp dung thi diém
cac md hinh thich (rng véi bién d6i khi hau va cé
chinh sach nhan rong cdc mo hinh da duoc danh
gid la thanh cdng vé ca mat kinh t&€, méi trwong,
xa hdi cling nhu c6 kha nang thich &ng véi bién
déi khi hau.
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AGRICULTURAL LIVELIHOODS ADAPTATION TO CLIMATE CHANGE:
A CASE STUDY IN CAN LOC, HA TINH PROVINCE
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Abstract: Agricultural livelihoods of people in Can Loc district are being affected by climate change,
especially due to the increase in temperature, rainfall and extreme weather events, such as floods, storms
and droughts.. The study synthesized the ongoing agricultural livelihood activities in Can Loc and together with
local authorities and people analyzed, selected the sustainable livelihood models to adapt to climate
change. In which three models have been evaluated as suitable for local conditions and adaptation to
climate change: i) pig raising model on biological padding; ii) farmer group model for rice seed adaptation
to climate change, and iii) rice - fish - duck model.

Keywords: Agricultural livelihoods adaptation to climate change.
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