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NGHIEN CU'U CO SO VA PHUONG PHAP XAY DUNG
DUONG TRU NU'GC TIEM NANG DE NHAN DANG LU LON BDEN HO
TREN LU'U VU'C SONG HONG

Trinh Thu Phwong'¥, Lwong Hiru Diing!?
@Trung tdm D bdo Khi tugng Thiy vdn Quéc gia
@\Vién Khoa hoc Khi twong Thdy vén va Bién déi Khi hdu

Ngay nhén bai: 17/9/2020; ngdy chuyén phdn bién: 18/9/2020; ngdy chép nhdn déng: 05/10/2020

Tém tat: Trén lwu vire séng Hong, nhitng dot mura vira va nhd it cé khd néng géy ra cdc dot Id I6n ma chi
yéu tham gia hinh thanh lwong triv nudc trén lwu vuee. L 16n trén thuong luu séng Hong cé thé duoc nhén
dang so b dua trén dudng triv nwde cia lwu vire két hop vdi ddu hiéu xudt hién cua cdc loai hinh thé thoi
tiét dién hinh géy muwa Ion & Béc B6. Lirong tri nwdce trén lwu vire cd xu thé tédng tir dau thdng 6 dén hét déu
thdng 8, sau dé cé xu hudng gidm. Bai bdo trinh bay két qud nghién ctru xdc dinh méi quan hé nhén quad vé
lwong tri¥, lwgng mua, hinh thé thdi tiét Ia cde nhén té déu vao dé nhan dang I I6n trén luu vire séng Hong
théng qua duwong luong triv trén lwu vire. Nhdn dang sém i I6n, d6 Ion cia lii ddng vai tro quan trong trong
viéc diéu tiét cdc hd chira dém béo phong chéng i ha lwu déng bdng séng Hong ddng thori ¢é thé ndng cao

muc nwde hd huwdng tdi st dung hiéu qué ngudén nuwde.

Tir khoa: buong triv nudc, Nhdn dang Ii lon.

1. Hé théng hé chira I&'n va vai trd phong chéng
Iii va cap nwédc ha lwu sdng Hong

Trén thuwong luu luu vie séng Hong d3 xay
dung hé thdng ho chra hdn hop da muc téu
|&n nhat cd nwdc gdm: Lai Chau, Son La va Hoa
Binh trén séng Da, Ban Chat va Hudi Quang trén
song Nam Na, Tuyén Quang trén song Gam,
Thac Ba trén séng Chay. Téng dung tich phong
chéng I cla céac ho trén luu vyee 1a 8.450 triéu
m3, trong d6 h6 Son La va hé Hoa Binh la 07 ty
m3, hé Tuyén Quang la 01 ty m3, hd Thac Ba la
450 triéu m3 [4, 5]. Ch& d6 van hanh cac hé chira
tuan theo Quyét dinh cla Thi tuéng Chinh phl
vé Quy trinh van hanh lién hé chia trén luu viee
séng Hong [4].

Vai trd cat gidm |0 cla hé théng hd chira
thuwong luu séng Hong thé hién rat rd trong hon
20 nam gan day. Muc nwdc ha luu séng Hong tai
tram Ha No&i trong mua I chinh vy rat thap, vuot
BD Il chi c6 3 nam (2001, 2002, 2004). T nam

Lién hé tdc gi@: Trinh Thi Thu Phwong
Email: trinhphuong2010@gmail.com

2009-2019, muc nudc I{ tai Ha Noi déu dudi BD
I. Dac biét ndm 2011, muc nwdc dinh [T ndm tai
Ha Noi & murc thap nhat trong lich s quan trac,
chi dat 4,76 m. Trudc nam 2007, trong nhiéu
tran I, hd Hoa Binh va Théac Ba d3 cat giam dinh
I8 nam tai Ha N&i tlr 0,15-0,97 m. Khi thay dién
Tuyén Quang di vao van hanh (nam 2007), hé
théng 3 hé chira (Hoa Binh, Thac Ba va Tuyén
Quang) d3 cit giam muc nudc dinh 1t ndm tai
Ha Néi tir 1,5-2,2 m. Khi hé Son La hoat déng,
hé th&ng 4 hd chira d3 cat gidm manh muc nuéc
dinh [ ndm tai Ha N&i (tlr 1,5-4,2 m) (Hinh 1).
Ngoai vai trd giam I{i, hé théng hod chira 1én
trén lwu vue séng Hong da cd vai tro quan trong
trong cdp nuwdc ha du trong mua can, dac biét
nhirng ndm han hdn, thiéu nuwédc nghiém trong
nhu nam 1993-1994, 1994-1995, 1998-1999,
2003-2004, 2004-2005, 2009-2010 cac hod chira
I6n d3 cung cap thém mot lugng nuwdc kha
I&n cho ha du sdng Héng. H6 Hoa Binh d3 cap
thém cho ha du tir 0,5-3,5 ty m3, h6é Thac Ba cap
thém tir 0,2-1,5 ty m3, hdé Tuyén Quang khoang
0,3-0,5 ty m3 so véi ngudn dong chay tu nhién.
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Phan phdi tong lvong dong chay tai Son Tay
trong mua I8 va mua can cé sy thay d6i rd rét:
Thoi ky chua ¢ hé théng hd chira 1én thuong
ngudn (tir 1960-1972), téng lvgng dong chay
mua |3 tai Son Tay khodng 90 ty m3, mua can
khoang 28 ty m? [2]. T& khi cé cidc hd Thac

2
—

Ba, Hoa Binh, tdng lvong dong chdy mua Il
tai Son Tay gidm con 77 ty m? va khi cé thém
Tuyén Quang, Son La, téng luvgng gidm xuéng
62 ty m? (Hinh 3a), téng lugng dong chay
mua can tang |én tuong &ng la 30 ty m3 va 33

?
ty m3 [2].
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Hinh 1. So @6 hé théng ho chira I6n trén séng Hong [2]

Dién bién mwc nwée Ha Noi 16m nhat qua cdc nam
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Hinh 2. M nuéce Ién nhét tai Ha Néi thuc do va hodn nguyén tir ndm 1993-2019
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Tong legng dong chay mira ki trén sing Hong tai Son Tay
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Hinh 3. T6ng lwong dong chdy mua I va mua can tai Son Ty qua cdc thoi ky

Trong van hanh lién hd chira chéng 10, vdi
viéc quy dinh van hanh nhu hién nay, cdc ho
chra Son La, Hoa Binh, Thdc Ba va Tuyén Quang
d3 phai dé tréng mét lwong dung tich kha 16n
dé cat giam It cho ha du, trong khi muc nuéc
ha lwu séng Hong tai tram Ha Noi trong mua
I chinh vu rat thap, phé bién duwdi mic bao
déng |. Theo Quy dinh cta Quy trinh, thoi ky
cudi mua |0 (tlr 22/8-30/9) cac ho dugc phép
tich dan dén muc nuwdc dang binh thuong,
tuy nhién trong nhitng ndm 1 nhé cac hd déu
khéng dat, nhiéu ndm phai han ché phat dién
méi tich dugc nuwdc day ho. Diéu nay s& giy
anh hudéng dén cap nudc, duy tri dong chay
trén hé thdng trong mua can. Bén canh dé,
nhiéu ndm xuat hién 10 mudn khi cac hé chira
d3 duwoc tich day hoac khdng con du dung tich
dé cat Ih, lwu lvong 1t dén vuot qua lwu luvong
t8i da phat dién cha cdc ho, gy lung ting déi
vGi cong tac diéu hanh ho, phong chéng I,

Nhu vay, thdng tin nhan biét sém |l I&n dén
hé théng hé chira trén séng Hong, dic biét 1a
hé théng ho chira trén séng Da (cé ngudn nudc
IG chi€ém khodng 45% dong chay |G séng Hong)
la can thiét dé tao co s& thiét yéu trong lap
phuong édn van hanh cac hé chra trong mua Ii.
Dong thoi, huy déng linh hoat dung tich céc hd
chra phu hop ddm bdo tan dung dugc ngudn
nuwdc, tranh 13ng phi ngudn nudc phai xa thira
cling nhu cé k& hoach tich sém, han ché kha
nang khéng tich dugc nudc day hd ma van ddm
bao phong chdng IT ha du séng Héng, bao vé
an toan cho thd dé Ha Noi, déng thoi trir duoc
nwdc phuc vu cdp nwdc cho mua khé.

2. Co s& khoa hoc nhan dang lii 1&n trén luwu
vre sdng Hong

Qua trinh hinh thanh I 13 sy két hop cong
hudng gilta cac nhiéu dong thoi tiét gdy mua
va sy diéu tiét dac thu cha mat dém tirng lwu
vire. Trong qua trinh hinh thanh, mot b phan
nuwdc mua da duoc gilt lai trén bé mat luvu vuc
trong thoi gian dai ngdn khac nhau phu thudc
vao ddc tinh lwu vuc nhu hinh dang, dia hinh,
tham pht thuwc vat, d6 déc, thd nhudng, dia
chat... [1].

Da6i vdi luu vue 18n, nhitng tran mua vira va
nhd hau nhu chd yéu tham gia vao hinh thanh
lwong trlr nuwéce trén luu vee va hau nhu chua
dd lwgng nuwdc bé sung hiéu qua dé hinh thanh
ré rét mot dot |G 1dn trén lwu vuc. Luong trir
nwdc trén lwu vue déng vai trd nhu nén nuéc
gbc cla lwu vire. Khi hinh thanh nhitng dot mua
I&n, I 1&n s& xuat hién trén luu vee. Qua trinh
dién bién cla duong lvong trir nwdc theo thoi
gian trén lwvu vyc 13 dudng trlr nwdc tiém nang
cta luru vire. Khéc véi cdc nhan té khi tugng nhw
b3o, 4p thap nhiét d&i, khéng khilanh, dai héi tu
nhiét d&i, cao ap Thdi Binh dwong, xody thuan...
mang nhiéu yéu t6 ngau nhién, nén nudc goc
lwvu vire mang tinh qua trinh va cé thé xac dinh
duoc duoc kha sém dya trén céc dir liéu quan
trac vé mua va i [1].

Pudng trit nwdc tiém nang tai cac luu vuc
hoé chira trén séng D3 (Lai Chau, Son La va Hoa
Binh) duogc xdy dwng dua trén té hop sé liéu
dong chay tr ndm 1961-2011. Nhitrng nam |G
I&n lya chon la nhitng ndm cé dinh G I&n hon
trung binh nhiéu ndm (TBNN). V& chéng chéap
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cac duwong qua trinh I thoi doan ngay tir thang
6-9 |&n trén biéu do. Dudng trir nwdc tiém ndng
duwoc xdy dwng dua trén dudng bao chan Il cla
tap hop cdc qua trinh cdc ndm [T ¢ dinh [T ndm
I&n hon TBNN. Pudng trit nudc tiém nang di
qua tap hop cédc dudng qud trinh chan Id cla

cac ndm I3 1&n cd xu hwdng tang dan tir thang 6
dén gilra thang 8 sau do gidm dan. Thiét |ap maoi
quan hé gitta chan (gia tri thap nhat trung binh
xu thé) Iwvu lwvgng trung binh ngay cac duwong Ii
I&n va s6 ngay trong thai ky 10 chinh vu tinh tir
ngay 1/6, thé hién nhu Hinh 4.
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Hinh 4. Méi quan hé dwdng tri¥ nwdc tiém ndng trén cdc lwu vire hé chiva Lai Chéu, Son La, Hoa Binh
va sé ngay trong mua I chinh vy
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Khi téng lvgng mua trong mot thoi ky dai
trén lwu vye du Ién, duong iy tich lwong triy
nudc cla luu vue s& thé hién kha nang trir nudce
cla lvu vic nhw mot qua trinh trir nudc tiém
nang cé phuong trinh & dang da thic:

- Puong trit nwéc dén hd Lai Chau:

W(t) = 0.00000565t5 - 0.00083749t* +
0.02625280t + 0.75392870t? - 9.33655795t +
95.13778715

- Puong trit nwdc dén hoé Son La:

W(t) = 0.00067446t* - 0.12427460t® +
6.92010271t?- 63.53304980t + 445.01825186

- budng trit nwdc dén hd Hoa Binh:

W(t) = 0.00054888t* - 0.11367545t° +
7.00117184t%- 60.04944149t + 337.21249052

- Pudng trit nwdc dén hé Tuyén Quang:

W(t) = 0.00386854t* - 0.36656257t* +
15.72622859t + 78.00604095

- Puong trit nwdc dén hé Thac Ba:

W(t) = -0.03298084t> + 5.88453520t +
34.07469118

Trong dé:
W(t): luvu lwvong nén |G bién déi theo thoi
gian;

T: khodng thoi gian tinh bang ngay so vdi thoi
diém mdc 1a ngay 1/6.

Tai mot thoi diém nhat dinh trén truc thoi
gian sau ngay 1/6, trong trwong hop lvgng mua
tich Iy trén lwu vye cda thoi ky d3 qua dap ing
duoc lwgng trir trén lvu vee, néu két hop vai
céc hinh thé thoi tiét bat 1gi s& c6 khad ndng phat
sinh [ 1&n. Sy phan ky dong chay trén luwu vuc
sdng Hong d3 chia ra céc giai doan |G sém, |
chinh vy va [t muén, trong dé thoi ky IG chinh vu
tir 19/7-21/8 la thoi ky mua 1T I6n nhét, 10 16n
thudng xuyén xuat hién. Puong trit nuéc tdi
cac hd chira trén lwu vire séng Da cd xu thé tang
dan dan tlr ngay 1/6 va cé xu thé gidm khoang
sau ngay 21/8, r6 rét hon trén lwu vie séng Gam
va sdng Chay; duwong trit nwdce trén lwu vire sdng
Chay cé xu thé tang khdng rd rang trong nira dau
thang 6 va cd xu thé giam nhanh sém hon trén
lwu vue sdng Pa, khodng ngay 17/8. Buong trir
nudc titm nang phat trién trong thai ky |1t sém
va Iii chinh vu chinh 13 nhitng dau hiéu co s& thé
hién khd nang ndi sinh 10 1&n va mc d6 diéu
tiét cla lwu vire néu xuat hién hinh thé thoi tiét
nguy hiém gdy mua ldn trén toan lwu vuec, cé

thé st dung trong nhan dang so b, nhan dang
nhanh mot cach dinh tinh khd nang xuat hién
IG 1&n.

3. Nhan dang lii I&6n dén ho dwa trén duwdng
trit nwd'c titm nang va hinh thé thoi tiét trén
Iwu vuc séng Hong

Theo Quy trinh, cac hé Lai Chau (cé dung tich
hituich 13 1.702 triéu m3), Ban Chat (cé dung tich
hitu ich 1a 799,7 triéu m3) khéng duoc quy dinh
danh dung tich dé tham gia cat gidm Iti, ma chi
khong lam gia tang dong chay khi cac hé Son La
Hoa Binh tham gia cat gidm i cho ha du. Trong
thoi ky [T chinh vu cao trinh myec nwdce cao nhat
trwdc It cda hd Son La 1a 197,3 m, twong &ng
vé&i viéc hd danh khodng 4 ty m?® tham gia cat I(;
H® Hoa Binh muc nudc hd cao nhat truwdce 1T 1a
101 m, twong &ng vdi viéc ho danh khodng 3 ty
m? tham gia cat I0. T ndm 2015-2018, hé théng
ho chira trén lvu vee séng Hong van hanh thyc
té d3 duy tri mwe nuéce cao hon nhiéu so vdi
murc quy dinh trong quy trinh trong ca thoi ky
|G chinh vy va |G muén trong nam 2015, 2017,
2018. Co sd& cua viéc van hanh duy tri myc nuéce
hoé cao hon Quy dinh trong Quy trinh dya trén:

- Muc nudec It séng Hong tai Ha Noi chwa dat
muc nudc cac hd chira van hanh cat Id.

- C3n c& Khodn 6, Diéu 8 (trong Quy trinh
s6 740 [4]): Trong trudng hop khéng cé 1T, tuy
theo dién bién thoi tiét va muc nuwdc tai Ha Noi,
céc ho chira c6 thé dang cao hon mirc Quy dinh
trong thoi ky 1T chinh vu d€ nang cao kha ning
cap nudc cho ha du va nang cao hiéu qua phat
dién. Khi dy bdo cé I xdy ra, vdn hanh céc ho
chira dwa vé mirc Quy dinh thai ky 1T chinh vu.

Diéu ndy cd nghia nhan dinh trudc duoc I
s& c6 vai trd quan trong dé ho xa nwdc |0 dé cac
h6é duy tri myc nwdce cao phuc vy cdp nudce va xa
nuwdc tao dung tich khi nhan dinh ¢é I xay ra dé
tao dung tich phong IG theo quy dinh.

Pudng trit nwdc tiém nang trén cac luu vy
ho6 chira Lai Chau, Son La, Hda Binh cé thé duoc
xem nhu mét trong nhirng diéu kién ban dau dé
nhan dang sy hinh thanh IG I&n. Nhitng tran [T
I&n nhat d3 xay ra trén cac luu vee séng nhu vao
cac nam 1968, 1971, 1986, 1996, 2008, 2017...
déu cé chan Ifi nam trén duwong trir nuwdce tiem
nang. Tuy nhién, theo sé liéu thuc té khodng
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50 ndm gan day, chiém mot ti [é rdt nhd nhitng
nam co lwong trir nwdc trén luu vuc kha nho,
chan 1t ndm dudi duong trir nwdce tiem nang,
nhuwng do nhitng nhiéu dong thoi tiét manh,
gay mua rat to dan dén I 1&n hinh thanh.
Phéan tich téng hop di¥ liéu 250 tran 1t dén
cac ho chira trén lwu veec sdng HOong tir 1965-
2019 [3] cho th&y cdc hinh thé thoi tiét t6 hop
gdy mua I&n, 10 |&n gdbm: Ranh thap (RT) va
xo0dy thap (XT), khéng khi lanh (KKL) két hop

ranh th3p va xody thap, b3o (B) hodc 4p thap
nhiét d&i (ATND) két hop véi cac hinh thé thoi
tiét trén lvu vuc cadc hd chira trén séng Pa,
séng Chay va séng Gam cd xu hudng nhiéu
hon chiém khoang 50-60% cdac tran 1G. Cac
hinh thé thoi tiét don 1& nhu khéng khi lanh,
dai hoi tu nhiét d&i (DHTND), Ap cao (ACTBD)
gay |0 khoang (khoang 8-15%) it hon so vdi
hinh thé b3o, 4p thap nhiét d&i (khoang 10-
25%).
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Hinh 5. Khu vure d6 bo vao dét lién cda béo cé thé gdy mua I6n trén luu vie séng Hong

Cdac tran bdo hodc ATND dd bo tir Nghé An,
Thanh Héa dén bién gidi Viét - Trung, déu co thé
gdy mua I&n trén lwu vire sdng Hong. Qua théng
ké di¥ liéu vé vi tri d6 b cha b3o trong 40 ndm
gua vdi hon 60 con bdo hodc ATND tac dong
t&i khu vue phia Bac gdy mua Ién, 1t 1én, cho
thay, tuy thudc vao hudéng d6 bd va qua trinh di
chuyén, cdc tAm mua cling di chuyén theo:

- B3o hodc ATND dé bd vao vung bién gidi
Viét - Trung bién thanh 4p thap di chuyén theo
doc bién gidi dén Iwu vue sdng Da. Trong tinh
huéng nay mua bdo cé thé gay Il & cd 3 séng
Da, Thao va L6 & thuong luu sdng Hong, song
tdm mua thwong xay ra trén luu vue sdng Chay,
lvgng mua phd bién tir 80-200 mm (Vung 1).

- B3o hoac ATND d6 bd vao vung Hai Phong -
Quang Ninh, thuwong b3o tan ngay hoac tan du
clia b3o di léch vé phia Bic, khdng vuot qua noi
Hoang Lién Son sang lvu vyc song Da. Trong
tinh thé& nay mua |&n dién rdng xay ra trén luwu
vire song L6 va Thao tir 100-300 mm; Trén séng
Da lvong mua khéng nhiéu (Vung 2).
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- B30 hodc ATND d6 bd vao vung Thanh Hoa -
Ninh Binh - Nam Dinh, muwa |&n dién rong xay ra
hau nhu trén khap cac lvu vuc sdng Hong. Tam
mua xuat hién dau tién & ving Pong bang Bac
BO, sau dich chuyén dan Ién cac lvu vuc sdng
Thao va séng Pa (lugng mua tlr 70-100 mm)
vung luu vie hd Hoa Binh va mét phan luu vue
hé Son La (Vung 3).

- B3o hodc ap thap nhiét ddi d6 bod vao vung
Nghé An - Thanh Héa di chuyén qua Hoa Binh
[én lwu vuc song Da, séng Thao gay mua Ién
trén toan lwvu vuc. TAm mua bat dau tir vung
Dong bang Bac B bat dau tir ha lwu kéo dan 1én
thuong lwu. Thong thuong, cadc dot mua do bao
di theo huwdng nay sé gay |0 rat |&n tai ving ho
Hoa Binh (s6ng Da) va Yén Bai (séng Thao) vai
lwong mua tlr 100-200 mm, vung hd Lai Chau,
Son La thuwong it mua; vung séng Thao tai Yén
B&i, Phi Tho (Vung 4). Nhitng ndm xuat hién I
I&n ngay tai vung hé Hoa Binh do anh hudng
mua tir hoan lwu b3o cd thé ké t&i nhu: Dot 1T
thang 9/2007, 7/2011, 10/2017, 7/2018.




Bdng 1. Liong mua trung binh lwu vire phé bién trén cdc lvu vie séng
trong cdc dot bdo hodc ATND

. Lwu vrc Luu vure Lwu vire Luwu vue
"‘,"‘% Lwu vyrc Song Pa (mm) Song Thao Son Cf\é Song Lo Song Gam
covt. (mm) BNV | (mm) (mm)

tri cuoi Ho Ho
cung H®6 Lai So‘noLa Hoa ginh Tram Yén HB Thic Ba Tram Ham | H6 Tuyén
cua bdo Chau Bai Yén Quang

1 <80 <80 <50 70-170 80-200 60-150 60-120

2 <50 <50 70-100 100-300 100-250 100-200 100-150

3 <50 <50 70-100 70-100 <80 <80 <80

4 <50 <50 120-200 100-200 <50 <50 <50

Dua trén sy phat trién duong trir nwdc tiem
nang, trong khoang thoi gian tir 1/6-20/8 (thoi
ky I8 sém va thai ky 1T chinh vu), trwedc moi dot
mua do cac hinh thé thoi tiét nguy hiém dic
trung néu trén xuat hién, ddu hiéu nhan dang
1T I&n dwa trén dudng trit nudce tiém nang dugc
nhan biét théng qua viéc xac dinh chan I hién
tai va so sanh véi duwong trit nuwdc tiém nang
tai cung mot thoi diém. Néu gia tri chan 10 hién
trang I&n hon (& phia trén) duong trir nuwdc
tiém nang, thi cé kha ndng s& hinh thanh mét
dot IT 16n. Gia tri dinh [T |&n nhat ndm trung
binh nhidu ndm dén hd Lai Chau & muirc: 4500
m3/s; dén ho Son La va Hoa Binh 9500 m3/s; dén
hé Thac Ba: 1800 m3/s va hd Tuyén Quang: 2500
m3/s.

K&t qua thir nghiém nhan dang céc tran |
I&n nhat ndm xuat hién trong mua I chinh vu
cla cac trong cdc nam 2012-2018 tai cac ho Lai
Ch&u, Son La va Hoa Binh cho thay, c6 khoang
2/3 (63%) cac dot Iii c6 thé nhan dang dwoc kha
nang xuat hién hodc khéng xuat hién 10 16n:

Tai ho Lai Chau: C6 2/2 (ndm 2017 va 2018)
trong téng s6 3 ndm (2014, 2017, 2018) c6 chan
It cda dot It hon gia tri ca duong trir nudc
tiém nang tai cung thoi gian, I 1&n d3 xdy ra; co
2 ndm 2012 va 2016 trong téng s6 3 ndm (2012,
2015, 2016) c6 chan Iii cha dot [T nhd hon gia
tri cha dwong trir nudc titm nang tai cung thoi
gian, |G 1&n d3 khong xay ra (Hinh 6a2, Bang 2).

Tai h6é Son La: C6 2 (ndm 2017 va 2018) trong

téng s6 3 nam (2014, 2017, 2018) c6 chan i cla
dot It hon gid tri cta dwong trir nwdce tiém nang
tai cung thoi gian, [T 1&n d3 xay ra; c6 2 nam
2015 va 2016 trong téng s6 3 ndm (2012, 2015,
2016) c6 chan b cba dot 1G nho hon gid tri cla
dudng trir nwdce tiem nang tai cung thoi gian, G
I&n d3 khong xay ra (Hinh 6b, Bang 3).

Tai hé Hoa Binh: C6 2 (ndm 2016 va 2018)
trong téng s& 3 ndm (2012, 2016 va 2018) co
chan It cha dot |G hon gia tri cha duwong trir
nudc tiém nang tai cung thoi gian, [T 1&n d3 xay
ra; c6 2 ndm 2014 va 2015 trong téng sd 3 nam
(2012, 2014, 2015) c6 chan I cda dot It nhd
hon gia tri cha duwong trir nuwdc tiém nang tai
cung thoi gian, I I&n da khong xay ra (Hinh 6c,
Bang 4).

Tai h6é Thac Ba: Cad 3 (ndm 2012, 2014 va
2017) d&u c6 chan I cia dot |G hon gia tri cda
dudng trir nudc titm nang tai clng thoi gian, |G
I&n d3 xay ra; cd 2 ndm 2015 va déu cb chan I
cla dot 1t nho hon gia tri cha duwong trit nwdc
tiém nang tai cung thoi gian, |10 I&n d3 khdng xay
ra (Hinh 6e, Bang 5).

Tai h6é Tuyén Quang: Ca 4 (ndm 2012, 2013,
2014 va 2017) déu c6 chan I cha dot I hon giad
tri ca duwong trit nwdc tiém nang tai clng thoi
gian, 10 I&n d3 xay ra; cé 1 ndm 2015 trong téng
s6 2 ndm (2015, 2018) c6 chan [T cha dot [T nho
hon gia tri cha duwong trir nuwdc tiém nang tai
cung thoi gian, I I&n d3 khdng xay ra (Hinh 6d,
Bang 6).
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Hinh 6. Puong tri¥ nwdc tiém ndng cdc ndm 2012-2018 trén cdc lwu vue hd chira
Lai Chéu, Son La, Hoa Binh
Bdng 2. Nhén dang Ii I6n tai viing hé Lai Chdu tir ndm 2012-2018
o Pinh I Thoi gian Gia tri chan I Gia tri dwong | Kha ndng nhin .
Nam e Len . s o Ghi chu
(m3/s) xuat hién | trwéc 5 ngay (m3/s) | lwong trir (m3/s) dang
2012 3500 2-8 1400 1443 Phu hop Ld vira
Ngoai thoi ky 1T chinh vy, ~ 12
2013| 4690 59 goarthat ky 1 chintt vy Lii Ién
khong st dung nhan dang
2014 5150 13-8 1800 1528 Khong phu hgp | Liivura
2015 3980 1-8 2726 1433 Khéng phtu hop | Ll vira
2016 2918 12-8 1200 1518 Phu hop Lii lén
2017 8140 2-8 1600 1433 Phu hop Lii I&n
2018 9363 25-6 1100 335 Phu hop LG lén
=% || TAP CHi KHOA HQC BIEN pOI KHi HAU
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Bdng 3. Nhén dang 1d I6n tai viing h6 Son La tir ndm 2012-2018

NSm Pinh li Thei gian Gia tri chan I Gia tri dwong | Khad nang nhan Ghi chii
(m3/s) xuat hién | trwéc 5 ngay (m3/s) | lwvong triv (m3/s) dang
2012 7300 19-7 5400 4438 Khéng phu hgp | L vira
2013 | 12000 5-9 Ngoai thai ky 1d chinh vy, Lii 16m
khong st dung nhan dang
2014 13400 21-7 4000 4627 Khoéng phu hop | L vira
2015 7250 1-8 3500 4438 Phu hop Ld vira
2016 4930 11-8 4600 4622 Phu hop Lii I&n
2017 9860 2-8 3450 3435 Phu hop Lii I&n
2018 12791 25-6 5200 3857 Phu hop Lii I&n
Bdng 4. Nhén dang 1d I6n tai viing hé Hoa Binh tir ném 2012-2018
N&m Pinh lii Thei gian Gia tri chan Il Gia tri dwong | Kha ndng nhan Ghi ch
(m3/s) xuat hién | trwdc 5 ngay (m3/s) | lwong triv (m3/s) dang
2012 7100 31-7 5400 4438 Khéng phu hgp | Livira
2013 | 8400 5-9 Neoai thoi ky 1t chinh vy, Lii Ién
khong sir dung nhan dang
2014 6580 13-8 4000 4627 Phu hop LG vira
2015 5770 03-8 3500 4438 Phu hop Ll vira
2016 9870 20-8 4600 4622 Phu hop Lii lén
2017 | 15940 11-10 Ngoai thoi ky Id chinh vy, Lii I&n
khong sir dung nhan dang
2018 11817 21-07 5200 | 3857 Phu hop Léi lon
Bdng 5. Nhén dang 1 I6n tai viing hé Thdc Ba tir ndm 2012-2018
N&m Pinh Iii Thoi gian Gia tri chan lii Gid tri dwong | Kha ning nhan Ghi chii
(m3/s) xuat hién | trwdc 5 ngay (m3/s) | lwong trir (m3/s) dang
2012 3100 19-8 315 291 Phu hop Lii lon
2013 | 2500 99 Ngoai thai ky Id chinh vy, Ldi Ién
khong st dung nhan dang
2014 3310 22-7 400 241 Phu hop Lii lon
2015 1410 3-8 141 266 Phu hop LG vira
2016 1450 6-8 174 270 Phu hop LG vira
2017 2403 21-7 472 241 Phu hop Lii Ion
2018 | 2178 39 Ngoai thoi ky Id chinh vy, Lii Ién
khong st dung nhan dang

TAP CHi KHOA HOC BIEN D81 KHi HAU || -
S6 16 - Thang 12/2020



Bdng 6. Nhén dang lii I6én tai viing hé Tuyén Quang tir ndm 2012-2018

N3m Pinh lii Thc‘z‘i gian Gia tri chan i Gid tri dwong | Kha ning nhan Ghi chii
(m3/s) xuat hién | trwdc 5 ngay (m3/s) | lwong trir (m3/s) dang
2012 3750 27-7 659 467 Phu hop LG 16n
2013 2700 8-7 1130 345 Phu hop LG 1én
2014 2700 20-7 404 402 Phu hop Lii lon
2015 2100 2-8 350 524 Phu hop LT vira
2016 | 1830 10-9 Ii\lhgc“)onagl Zﬁdészg'“n;:':z;’:g Ld vira
2017 3460 25-8 1188 1070 Phu hop Lii lon
2018 2264 25-6 307 288 Khéng phu hop | Livira
4. Két luan trén lwu viee trong d6 nhiéu dong lién quan tdi

Pudng trit nwdc trén lvu ve thé hién luong
trir dac trung cla cac lwu vue 1dn va dugc hinh
thanh do sy déng gop cha cac dot mua lién tiép
va ¢ xu thé tidng dan tlr dau mua Il cho tdi
gilta mua |i. buwong tritr nwdc la dwong ranh
gidi co s& co thé gitip nhan dang nhanh, dinh
tinh vé kha ndng xuat hién cda I 1&n dén cédc hd
chira trén trén luu vyc séng Hong. Nhan dang
s&m kha ndng xuat hién |0 I&n, d6 I&n cda Iii sé
ddng vai trd quan trong trong viéc 1ap ké hoach
van hanh hd chira khai thac t8i da ngudn nudc,
nang cao muyc nwdc hd ddm bao phat dién hiéu
qua va kiém soat Iii dong bang séng Hong. Li
|&n trén hé thdng sdng HoNng thudng duwgc hinh
thanh tlr cac nhiéu dong thoi tiét gdy mua 16n

bdo, ap thap nhiét ddi, ranh thap chiém ti trong
I&n trong cac loai hinh thé thoi tiét gdy mua
I&n. Két qua nghién clru cho thdy duwong trir
nuwdc tiém nang d6i vdi nhanh séng Da cé mirc
d6 tap trung va thé hién xu thé dién bién trir
nuéc kha rd theo thoi gian so véi nhanh song
Chay va séng Gam. Kha nang xuat hién I 1on
trén thuong luu séng Hong cé thé duwoc nhan
dang théng qua dudng trir nwdc két hop dau
hiéu xuat hién hinh thé thoi tiét gdy mua, mirc
dd nhan dang khai quat cé thé dat khoang trén
60% s tran |G cho két qua chinh xac va két qua
cho thay céc tran |0 1&n va déc biét 1dn ¢6 chan
I trung hodc cao hon duong trit nuwédc tiém
nang cla luwu vec.

10
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RESEARCH ON THE USES OF POTENTIAL STORAGE CURVES
TO IDENTIFY BIG FLOOD PATTERN ON THE RED RIVER BASIN

Trinh Thu Phuong, Luong Huu Dung®
@National Center for Meteorological and Hydrological forecasting Viet Nam
@Viet Nam Institute of Meteorology, Hydrology and Climate Change
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Abstract: In the Red River basin, small and medium rain events are mostly involved in forming water
storage in the basin but could not generate flood. This process forms the potential water storage curve of
the basin. The curve will have an increasing trend from June to Aug and then decreasing which creates an
annual border between extreme flood and nomal flood events. Flood pattern in upstream Red River could be
preliminarily identified based on the basin’s water storage curve combined with the the sufficient weather
condition causing heavy rainfall in the Northern areas. The availability of flood prediction plays a key role
for reservoir operation, managing disater risks, flood control on the Red River delta, increasing power
generation and increasing the water level of reservoir for water use efficiency. The methodology adopted
in this paper is suitable for big flood pattern indentification in main flood season, as well as the formulation
of the causal relationship in terms of precipitation, water storge and weather pattern as input factors in the
Red River during main flood season.

Keywords: Basin storage curves, extreme flood pattern.
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XU THE SUY GIAM My’C NU'GC DUdl DAT
VUNG DONG BANG SONG CU'U LONG

Nguyén Thi Ha®, Tran Viét Hoan®, Nguyén Thi Thao®,
Nguyén Thi Hoa'", Mai Céng Thanh®
@Trung tdm Canh bdo va Dw bdo tai nguyén nudc - Trung tdm
Quy hoach va Piéu tra tai nguyén nwdc quéc gia (NAWAPI)
@Hoc vién Céng nghé Karlsruhe (KIT)

Ngay nhén bai: 21/9/2020; ngdy chuyén phdn bién: 22/9/2020; ngdy chép nhdn déng: 19/10/2020

Tom tat: Ngudn nwdc dudi dat (NDP) déng vai tro rdt quan trong trong cung cép nudc ving déng bdng
séng Ctru Long (PBSCL). Nude dudi dat dang duwoc khai thdc khodng 2.000.000 m3/ngady, trong dé 70-80%
ngudi dén néng thén st dung nguén nudc dudi dat. Téng s6 giéng khai thdc NDD trong khu virec vao khodng
553.135. Tir ndm 1990, Chinh phu dd déu tw xdy dung mang lwdi quan trdc quéc gia tai nguyén NDB. Cho
dén nay da cé 246 giéng quan trdc trong 8 téing chira nwdc & viing BBSCL. Két qud quan trdc cho thdy murc
NDP viing BBSCL ¢d xu hudng suy gidm vdi mirec dé khdc nhau, ddc biét I trong cdc téng chira nwde chinh.
Két qud quan trdc muyrc nurdc tir 2005 dén 2018 cho thdy Tang chira nudc Pleistocen trén (qp,) c6 téc d6 ha
thdp Ién nhdt dén 0,45 m/ndm; Tang Pleistocen giita trén (qp, ) cé téc dé ha thdp muc nwdc Ion nhat la
0,46 m/ndm. Tang chira nudc pleistencen dudi (qp,) ¢ téc do ha thdp muc nudc Ion nhdt la 0,51 m/ném.
Tang chira nuéce Pliocen giita (n,?) co téc do ha thdp muyc nwdc Ion nhdt dén 1,0 m/ndm; Tang chira nuéc
Pliocen gitta (n,') ¢ téc dé ha thdp muc nudc Ion nhdt dén 1,02 m/ndm. Dy bdo trong ndm ndm tdi, murc
nwdc van cé xu thé suy gidm. Viéc suy giam muc nwdc cé thé lam gia tédng sw xdm nhép mdn trong khu vure.

Ttr khéa: Nuwdc dwdi dét, khai thdc nwdc dudi dét, suy gidm muc nuwdc, déng bang séng Ciru Long.

1. Vung nghién ctru

Vung déng bang séng Clru Long (PBSCL) la
vung cuwc Nam cla Viét Nam, la mét bo phan
cla chau thé séng Mé Kbéng, cé thanh phd
Can Tho truc thudc trung wong va 12 tinh:
Long An, Tién Giang, Bén Tre, Vinh Long, Tra
Vinh, Hau Giang, Séc Trang, Péng Thap, An
Giang, Kién Giang, Bac Liéu, Binh Duong,
Ca Mau. Vé6i dién tich khoang 40,6 nghin
km?, dwoc gidi han bdi: Phia Bac 1a bién gidi
Viét Nam - Campuchia; phia Tay |a bién Tay; phia
Dong giap bién Pong; va phia Pong - Bic |a séng
Vam Cé Ddng va thanh phé H6 Chi Minh (Hinh
1). T6ng dan s6 toan vung |a 17.273.630 ngudi.
Dong bang séng Clru Long chiém 13% dién tich
ca nuwdc nhuwng c6 gan 18% dan sd ca nudec, téc
dd tang trwdng kinh té cao hon cd nwédc (ndm

Lién hé tdc gid: Nguyén Thj Ha
Email: hagtdbtnn@gmail.com
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2015 tang 7,8% trong khi ca nwdc tang 6,8%), la
mot trong nhirng vlung kinh té& trong diém cla
Viét Nam.

1.1. Khi héu

Nam trong vung nhiét ddi gié mua nén
khi hdu & DBSCL quanh ndm ndng néng va cé
sy phan mua kho - 4m rat sau sdc. Mua kho
thuwong trung véi mua it mua, kéo dai khoang
tlr thang XI dén thang IV ndm sau. Mua am
trung v&i mua mua, kéo dai tr thang V dén
thang X.

Do ¢ nén nhiét dd cao, nang nhiéu, luvong
béc hoi ndm trén toan ving nhin chung khaldn,
trung binh toan viung Ia 1082 mm/nam. Luong
béc hoithay d6itlr 809-841 mm/nam dén 1.109-
1.344 mm/nam (ven bién Rach Gia).

Hang nam, lwgng mua trung binh toan
DBSCL vao khoang 1.400-1.800 mm,vung ven
bién Tay ctia DBSCL lwvgng muwa I&n hon (2.000-
2.400 mm), ven bién Ddng lvgng mua cé xu thé




nhé (1.400-1.600 mm). Thang VIII-X la cac thang
c6 lvgng mua I&n nhat trong ndm, thuwdng dat
tir 250-300 mm mdi thang. Thang I-Ill 1a cac
thang cd lvgng mua it nhat trong ndm, thudng

la khéng mua hodc mua khdng dang ké. S6 ngay
mua trong nam dat tir 100-140 ngay mua, chd
yéu tap trung vao cdc thang mua mua, vadi 15-20
ngay moi thang.
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Hinh 1. Vi tri khu vuc nghién ciru

1.2. Thay vén

DBSCL c6 hé théng séng ngoi, kénh rach kha
phong phu, cu thé nhu sau:

- Hé théng sdng rach tu nhién & PBSCL gbm
2 dong chinh 1a séng Tién, séng Hau (ha luu cac
nhanh Mé Coéng va Hau) dé ra bién bang 9 clra
sdng chinh 1a Tiéu, Pai, Ba Lai, Ham Ludng, Co
Chién, Cung Hau, Binh An, Ba Thac va Tranh Dé
(trong d6 clra Ba Thac thuodc dia phan tinh Séc
Trang d3 bi béi |ap vao nhitng nam 1970 nén
ngay nay chi con 8 clra) va song Vam Nao ngén
néi sdng Tién vdi séng Hau, séng Vam Co (gdm
Vam Cé Doéng - Vam Cd Tay) chay song song
phia Déng séng Tién, sdng Cai Lén - Céi Bé, My
Thanh, Ganh Hao, Ong Déc, Bay Hap phia Tay
s6ng Hau chay bién Déng va bién Tay, cuing mot
s& rach nho khac.

Séng Tién va sdng Hau cé long séng rong
chuyén tai mét lugng nudc 1on vdi téng lugng
dong chay hang ndm 325,41 ty m? tai Tan Chau
va 82,43 ty m? tai Chau Ddc vdi ty 1é dong chay
trén séng Tién/sdng Hau |a 80/20. Ca séng Tién,

séng Hau déu rong va siu, dé rong trung binh
khodng 1.000-1.500 m, v&i dé sdu trung binh tir
10-20 m, c6 noi sau trén 40 m. Tuy nhién, khi
dén céc clra, long sdng duwoc md rong va day
sdng duoc nang 1én do boi lang.

Hé théng séng Vam Co6 bao gdm 2 nhdnh
Vam Cé Pdng va Vam Co Tay, déu bat ngudn tir
Campuchia, chay qua vung phia Dong DBSCL,
sdng Vam Co Poéng cd ngudn sinh thay déc
1ap, gan vdi Mién Dong Nam bd qua hé théng
thay lgi Dau Tiéng - Phuéc Hoa va séng Vam Co
Tay qua vung Doéng Thap Mudi khi nhan nudc
tir sdbng Mé Cong sang trong ca mua Il 1an
mua kiét.

Hé théng sdng Cdi Lén - Céi Bé |a cac song
vlng triéu, xudt phat tir trung tdm bén ddo C3
Mau thudc phia TAy PBSCL va d6 ra bién qua clra
Cai Ldn. Doan clra sdng cb long rat réng nhung
khong sdu. Do néi vai séng Hau bdi nhiéu kénh
dao 1&n nén ché& d6 dong chay cda Cai Lon - Cai
Bé ciling chiu dnh hudng ché d6 dong chay tu
séng Hau.
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1.3. Ddc diém dja chét thay vin

Két qua nghién clru dia chat thay van cho
thdy, trong vung DBSCL c6 8 tang chlra nudc
(xem Hinh 5): Holocen (gh), Pleistocen trén
(ap,), Pleistocen gilta -trén (qp, ), Pleistocen
dudi (gp,), Pliocen gilta (n,?), Pliocen dudi (n,}),
Miocen trén (n ) va Miocen gilta - trén (n_,).
Duwdi ddy mé ta 5 tang chira nudce chinh, cd vai
trd quan trong trong cung cap nuédc & PBSCL.
1.3.1. Tang chira nudc 16 héng cdc tram tich
Pleistocen trén (qp,)

Phan bé rong rai trong toan vlung, phan I6n
bi phu bdi tAng chira nudc Holocen. Lo ra trén
mat tai Hau Nghia (Long An), va Tri Ton (An
Giang). Thanh phan thach hoc bao gdbm cac tram
tich ngudn géc séng, séng - bién va bién: Cét,
cudi, soi, bot va sét cao lanh, thudc cac tram tich
Pleistocen trén. Nudc nhat tdn tai thanh céc
khodnh riéng biét. Khoanh 1&n nhat kéo dai ti
Phung Hiép dén Gidng Riéng, Minh Luong, cic
khodnh nho hon gap tai Vinh Hung (Long An);
MY Tho (Tién Giang); Tiéu Can, Cau Ngang (Tra
Vinh). Dién tich téng cdng 8.541 km2. Murc do
chira nuéce tir trung binh dén giau. Nuwdc mot s6
vlng cé chat lwvong t6t. Myc nuwdce thay déi theo
mua, bién d6 dao déng 0,45+2,09 m. Ngudn
cung cap cho NDD & mién Péng Nam B6 va mot
vai noi thudc khu vue Tri Ton, Ha Tién.

1.3.2. Tang chira nudc 16 héng cdc tram tich
Pleistocen gitta - trén (qp, )

Phan bé rong rai trong toan vung, phan I6n
bi phd, chi 16 ra trén mat tai mot vai dai nho &
Tinh Bién, Tri Ton (An Giang). Thanh phan thach
hoc bao gdm cac tram tich ngudn gdc séng, sdng
- bién va bién: Cudi, s6i, cat, bot, bot sét va sét.
Nuwdc nhat ton tai trong mot dién tich téng cdng
21.798 km?, tir Tra Vinh dén phia Nam s6ng Hau
va cac tinh Bac Liéu, Ca Mau. M(rc dd chira nudc
phong phu. Nudc mét sé vung cé chat lugng
tot, trir lwgng dodi dao du cung cap nwdc vdi quy
mo cong nghiép.

1.3.3. Tang chira nudc 16 héng cdc tram tich
Pleistocen dudi (qp,)

Phan bé hau khap trén dong bang, chi 16 ra

thanh nhitng dai hep & Tri Tén (An Giang) |3 tng
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ch*a nwdc ¢é dp. Thanh phan thach hoc gbm
sét, bot sét, cat, cudi, sdi roi rac. Nwdc nhat ton
tai trong mét dién tich kha Ién tir Can Tho dén
phia Nam Kién Giang va cac tinh Bac Liéu, Ca
Mau. Dién tich téng cong 17.918 km?.

1.3.4. Tang chira nwdc 16 héng cdc tram tich
Pliocen gitta (nz?)

Phan 1&n khéng 16 ra trén mat, phan bd rong
rdi. Thanh phan thach hoc bao gém céc tram tich
ngudn gac séng, sdng - bién va bién: Cat min 1an
san, cat pha sét boét, bot, sét bét. D6 sau mai va
day phan vi chlta nudc cd hudng tang dan tir
Doéng, Pong Bac dén Pong Nam va tir Tay, Tay
Bac dén Nam, Dong. Day la tang chira nwdc cd
ap. Vung nudc nhat phan bd thanh hai khodnh
I&n, tap trung & Bac cla tinh Long An, phia Tay
clia tinh Dong Thép, phia Tay Bac cla thanh phé
Can Tho va phia Péng Nam cla tinh An Giang.
Dién tich téng cong 19.000 km2.

1.3.5. Tang chira nuwdc 16 héng cdc trém tich
Pliocen duci (n2")

Phan b6 hau khap trén toan dong bang. Thanh
phan dat da cé ngudn gdc soéng, séng - bién va
bién, dugc ciu tao bdi cat san soi, cat pha bot
sét, va bot gin két. Day 1a tang chira nudc cb
ap. Bé day cla tang thay d6i 56,4+84,9 m. Nudc
nhat phan bé tlr Ddng Thap dén Long An, Can
Tho va Bac Liéu. Ngoai ra con gap mot khoanh &
Bé&n Tre. Dién tich téng cong 16.198 km?2.

1.4. Mang lwdi quan trdc quéc gia tai nguyén
nwéce dwei dét (TNNDD)

o} vung DBSCL, mang lwdi quan trac quéc gia
TNNDD d3 duwoc xdy dung tir ndm 1990. Dén
nay, cé 246 cong trinh quan trac véi 58 diém
trong 13 tinh, thanh phé (xem Hinh 2). Trong d6
An Giang c6 6 diém véi 18 cong trinh, Bac Liéu
c6 3 diém vdi 17 cong trinh, Bén Tre c6 2 diém
V@i 15 cdng trinh, Ca Mau cd 6 diém véi 25 cong
trinh, Can Tho c6 4 diém vdi 14 céng trinh, Déng
Thép cé 4 diém véi 19 cong trinh, Hau Giang cé
3 diém vd&i 13 cdng trinh, Kién Giang c¢é 5 diém
V@i 24 cdng trinh, Long An c6 9 diém vdi 33 cong
trinh, Soc Trang c6 5 diém véi 22 cdng trinh,
Vinh Long c6 2 diém véi 12 cdng trinh va Tién
Giang c¢6 3 diém vdi 18 cong trinh.
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Hinh 2. Bén db6 cdc diém quan trdc TNNDDD viing BDBSCL

1.5, Hién trang khai thdc sir dung NDD

Nuwéc dudi dat &@ DBSCL d3 va dang dugc khai
théc, st dung cho nhiéu muc dich khac nhau.
Hién tai, cé 3 hinh thirc khai thac NDD nhu khai
thdc tap trung cha cac cdng ty cap nudc, khai
thac don lé clia cac don vi, xi nghiép va khai thac
cla cdc hd dan (cho sinh hoat va tudi cay).

Theo tai liéu thu thap va két qua diéu tra
khao sat dén 2007 tai 13 tinh/thanh, toan ving

DBSCL c6 553.135 16 khoan khai thac véi téng
Iwu luvgng khai thac [a 1.923.681 m3/ngay. Trong
dé khai thac & tang chira nwéc gh 13 17.851
m3/ngay; tang qp, la 114.945 m3/ngay, qp, , la
977.514 m*/ngay, qp, la 13.77 m*/ngay, n,? la
477.359 m¥ngay; n,' la 87.652 m*/ngay, n 2 la
118.235 m3/ngay.

Hién trang khai thac s&t dung nudc dudi dat
cla cac tinh dugc thé hién trong Hinh 3.
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Hinh 3. Lwu lwong khai thde NDD tai cdc tinh
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2. Phuwong phap

- Tai liéu:

+ K&t qua quan trdc TNNDD vung DBSCL tir
2005 dén 2018 tir cac cong trinh quan trac trong
5 tang chira nudc chinh & vung PBSCL

+ Tai liéu dia chat thdy van tir cac 16 khoan
trong cdc dé an, dy an thuc hién & vung DBSCL;

+ Tai liéu khai thac nudc tir cdc s&@ TNMT, cuc
quan Iy TNN

+ Tai liéu khi twgng thay van tir Téng cuc khi
twong thay van

- Phuong phap théng ké: Phan tich xu huéng
clla muc nudc cla cac cong trinh quan trac.
Phuong phap chinh la tinh d6 déc cda d6 thi
muc nuwdc tai cac cong trinh quan trac. Phuong
trinh d6 déc cho dudng hdi quy la:

po 2E-DG—Y)
Z(x - x)?
v=12b

Trong dé:

x: Bién thoi gian, thang;

y: Bién muc nudc trung binh thang;

b: D6 dbc cha duong xu thé d6 thi muye nwdc
theo thoi gian;

v: T6c dd ha thap ndm, m/nam.

- Phuong phap md hinh: S& dung mo hinh
GMS dé du bdo nguy co suy giam muc nudc

+ Nudc dudi dat vung DBSCL dugce chia thanh
7 tang chira nwdc va 7 1&p céch nwédc (xem Hinh
4). Cac thong s duoc tong hop dwa trén 903 16
khoan tham do.

+ Luong b6 cap dugc xac dinh dya trén cac

Hinh 4. Cdu tric BCTV viing déng béng séng Clru Long
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tai liéu mua, boc hoi quan tric trén dong bang
va khad nang bd cap nudc dudi dat dugce tinh
toan dya trén tai liéu quan trac nuwéc dudi dat
bang phuwong phép Bindeman, véi ty 1& ngdm
xudng trong khoang 3-6% lwong mua.

+ Bién loai | (Specific head) duoc gan cho
phia bac clia d6ng bang

+ Bién loai lll (General head boundary) duoc
gan cho céc séng va bién.

+ Chinh Iy md hinh:

Cach 1 - Sir dung d6 thi Plot Time series so
sanh gia tri chénh léch giita cao d6 tuyét doi
muc nudc dudi dat quan trac va cao do tuyét
déi muc nuwdc dudi dat do mé hinh tinh toan
tai 68 16 khoan quan trac. Néu gid tri chénh léch
nam trong khoang + 1,5 m thi mé hinh cé thé
chdp nhan duoc.

Giatri+ 1,5 m dwgc chon vily do sau: Cao d6
tuyét d6i muc nudc tai cac 16 khoan quan trac
trong 6 ndm tiép theo dung dé hiéu chinh mo
hinh twong tu nhu giai doan trwdc dé la cao d6
tuyét déi muc nuwdc dudi dat trung binh mua
khé (tir thang 11 dén thang 4) va cao d6 tuyét
ddi myc nudc dwdi dat mua mua (tlr thang 5
dén thang 10). Cao dd tuyét déi muc nwdc néi
trén dao dong trong ngay va bi anh hudng thiay
triéu, chénh léch do céc anh hudng nay khodng
1,5 m, dic biét c6 thé Ién t&i téi 2,5 m.

Céch 2 - Gidm dén mirc nhé nhat cé thé cac
loai sai s6: i) Sai s& trung binh (ME); ii) Sai s6
tuyét déi (MAE); va iii) Do léch tiéu chuan (R
vung chira nude dudi dat man).

Hinh 5 minh hoa két qua chinh ly md hinh
cho tang chira nudc gp..

Computed vs. Observed Values
T

rans. Head

-3 2 -1 1] 1
Observed

+ L L]
022027 003702 Q031020 O1F701Z Q203027 Q204027 Q2Z0Om0

Qn;uzu 401027 a-wim 0408020 oiurmu C557020
Hinh 5. D6 thj tuong quan muc nudc quan trdc va
tinh todn tdng qp,
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3. K&t qua va ban luin
3.1. Xu thé suy gidm muc nwéc dwoi dét

3.1.1. Cdc yéu t6 anh huwdng dén xu thé suy giadm
muc nudc dudi dat

Da&i vdi vung DBSCL, & cac tang chira nudc
chinh: gp,, ap,., ap,, n,% n,' c6 khd nang st
dung cao, déu nam & dudi sau, thudc loai nuwéc
ap luc, céc yéu t6 anh hudng chinh nhu sau:

- Cac nhan td khi tuwong, thay van cé lién
quan dén sy cung cap cla nuwdc tai mién cung
cap.

- Quan hé thay lyc gitra tAng chira nudc vai
nhau va gitta nwdc dudi dat va nwdc mat.

- Tac dong cua con nguoi: Su khai thac nudc
duwdi dat anh hudng rat manh mé dén bién doi
muc nwdc dudi dat.

Trong cac cong trinh quan trac cé xu thé ha
thép, yéu t6 tac dong chinh lién quan dén sy
khai thac NDD.

3.1.2. Xu thé suy giam muc nudc

Dwa vao phuong phép théng ké, tinh dwoc
téc dd ha thap myc nudce cho tirng cong trinh
quan trac cho tirng tang chita nwdce tir ndm 2005
dén 2018 (xem Hinh 6). Két qua chi tiét nhu sau:

- Tang chira nudc Pleistocen trén (gp,):
15/19 cdng trinh quan trac cé xu thé ha thap
tdc d6 trung binh trd 1én. Trong d6 10,53% 6
céng trinh cé téc d6 ha thap rat manh (> T6c do
ha thap tir 0,38-0,45 m/ndm), 31,58% s6 cong
trinh c6 t&c d6 ha thap manh (> Téc d6 ha thap
tlr 0,24-0,38 m/ndm), 10,53% s6 cdng trinh ¢
tdc d6 ha thap trung binh (> Téc dd ha thap tir
0,02-0,22 m/ndm). Téc d& ha thap mwc nudc
trung binh giai doan 2005-2018 tir 0,01 dén 0,45
m/ndm, téc d6 ha thap trung binh 0,17 m/nam,
dd léch chuan cla chudi s6 liéu 1a 0,13. Toc do
ha thap myc nwdc trung binh giai doan 10 ndm
2008-2018 13 0,08m/ndm, toc d6 ha thap nhat |a
0,47 m/nam tai cong trinh Q404020. Téc d6 ha
thap muc nuwdc trung binh giai doan 5 ndm gan
nhat 2013-2018 la 0,06 m/nam, téc d6 ha thap
nhat 13 0,51 m/ndm tai céng trinh Q597020M1
(phuerng 7, thanh phé Bac Liéu, tinh Bac Liéu).

- Tang chra nuéc Pleistocene giita trén
(ap,,): Tinh cho 13/15 céng trinh quan trac cé
xu thé ha thap. Téc d6 ha thap muc nwdc trung

binh giai doan 2005-2018 tir 0,14 dén 0,46 m/
nadm, t6c dd ha thap trung binh 0,29 m/nam,
dd léch chuan cla chudi s6 liéu 1a 0,15. Toc do
ha thdp muc nuwdc trung binh giai doan 5 ndm
gan nhat 2013-2018 |a 0,04 m/n3m, téc do
ha thap I&n nhat 13 0,61 m/ndm tai céng trinh
Q597030M1 (phuong 7, thanh phd Bac Liéu,
tinh Bac Liéu). T6c dd ha thap muc nudc trung
binh giai doan 10 nam 2008-2018 la 0,20 m/
nam, tdc d6 ha thap I&n nhat 13 0,48 m/nam tai
cong trinh Q597030M1.

- Tang chira nuéc Pleistocen dudi (gp,):
12/13 cong trinh quan trac cé xu thé ha thap.
Téc d6 ha thdp muc nuwdc trung binh giai doan
2005-2018 tir 0,01 dén 0,44 m/ndm, tdc d6 ha
thap trung binh 0,26 m/nam, do Iéch chuan cla
chudi s6 lidu 13 0,12. T6c dd ha thap muc nuéc
trung binh giai doan 5 ndm gan nhat 2013-2018
la 0,15 m/nam, téc dd ha thap Ién nhat |1a 0,59
m/nam tai cong trinh Q326030M1 (thi trdn Tan
Try, huyén Tan Try, tinh Long An). Téc d6 ha thap
muc nudc trung binh giai doan 10 nam 2008-
2018 13 0,20 m/nam, téc d6 ha thap I1&n nhat 13
0,33 m/ndm tai cdng trinh Q219030 (thi trdn Ba
Tri, huyén Ba Tri, tinh Bén Tre).

- Tang chira nwéc Pliocen gitra (n,?): 11/11
cong trinh quan trac cé xu thé ha thap. Téc do
ha thdp mwc nuwdc trung binh giai doan 2005-
2018 thay ddi tir 0,07 dén 1,00 m/ndm, téc d6
ha thap trung binh 0,47 m/nam, dé léch chuin
cla chudi s6 lidéu 1a 0,28. T6c dd ha thap muc
nwdc trung binh giai doan 5 ndm gan nhat
2013-2018 14 0,28 m/ndm, t6c dd ha thap 1én
nhat 1a 1,05 m/nam tai céng trinh Q604050 (x3
Nhj Thanh, huyén Tha Thira, tinh Long An). Téc
dd ha thdp muc nudc trung binh giai doan 10
nam 2008-2018 1a 0,25 m/nam, téc d6 ha thap
|&n nhat 1a 0,78 m/ndm tai cdng trinh Q022047
(thi trdn Thanh Héa, huyén Thanh Hda, tinh
Long An).

- Tang chira nwéc Pliocen dudi (n,): 19/19
cong trinh quan trac cé xu thé ha thap. Téc do
ha thdp muc nudc trung binh giai doan 2005-
2018 thay déi tir 0,22 dén 1,02 m/ndm, téc d6
ha thap trung binh 0,52 m/nam, dé léch chuan
cla chudi s6 liéu 13 0,26. Téc d6 ha thap muc
nudc trung binh giai doan 5 ndm gan nhat 2013-
201813 0,44 m/nam, tdc d6 ha thdp nhat |a 1,06
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m/nam tai cong trinh Q604060 (xd Nhi Thanh,
huyén Thud Thira, tinh Long An). Téc dé ha thap
muc nudc trung binh giai doan 10 nam 2008-

201813 0,39 m/nam, téc do ha thap nhat 1a 1,00
m/nam tai cong trinh Q022050 (TT Thanh Hda,
huyén Thanh Hda, tinh Long An).
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Hinh 6. Xu thé ha thdp muc nwdc mét sé céng trinh quan trdc viing DBSCL

3.2. Dw bdo xu thé suy giam mwc nwéc dwéi
ddt tir ndm 2018 dén 2023:

- Tang chira nudc Pleistocen trén (gp,): Két
qua du bdo toc dd ha thdp cho 5 nam (2018-
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2023) cho thdy xu huéng ha thap chung cla

toan vung phu hgp vdi xu huwdng ha thap giai

doan 5 nam trudc (2013-2018), xem Hinh 7.
+Vlng cé téc d6 ha thap muc nuéce (0,3-0,5




m/ndm): Ch{ yéu tap trung & tinh SOc Tring,
Tra Vinh va 1 phan tinh Vinh Long vdi dién tich
14 823 km?, chiém 2,13% dién tich TCN.

+Vung cé téc dd ha thdp myc nwéc (0,2+0,3
m/ndm): Véidién tich 14 5.156 km?chiém 13,36%
dién tich TCN, tap trung ch( yéu & tinh Bén Tre,
Tra Vinh, Vinh Long, thanh phé Can Tho, Séc
Trang, Hau Giang.

- Tang chira nuéc Pleistocene gitra trén
(9p,_.): K&t qua du bao toc do ha thdp cho 5 ndm
(2018-2023) cho thay xu huwdng ha thap chung
cla toan vung phu hop vdi xu hudng ha thap
giai doan 5 nam trwdc (2012-2017), xem Hinh 7,
chi tiét nhu sau:

+VUng cé téc d6 ha thap muc nuéce (0,3-0,5
m/ndm): Chd yéu tap trung & thanh phé Can
Tho, tinh Vinh Long, Tra Vinh va 1 phan ven bién
Bac Liéu, vdi dién tich 1a 2.260km?, chiém 5,86%
dién tich TCN.

+Vung cé téc dd ha thdp myc nwéc (0,2+0,3
m/ndm): Chu yéu tap trung & tinh Long An, Tra
Vinh, B&n Tre, Vinh Long, Déng Thap, Soc Tring
va Bac Liéu chiém dién tich 13 4.575 km?2chiém
11,86% dién tich TCN.

- Tang chita nudce Pleistocen dudi (gp,): Két
qua dy bdo téc d6 ha thap cho 5 ndm (2018-
2023) cho thdy xu huéng ha thip chung cla
toan vung phu hop véi xu huéng ha thap giai
doan 5 ndm trwdc (2012-2017), xem Hinh 7, chi
tiét nhu sau:

+Vlng cé t6c d6 ha thdp myc nudce (0,3-0,5
m/nam): Chu yéu tap trung & tinh Long An vd&i
dién tich 1a 298 km? chiém 0,77% dién tich TCN.

+VUng ¢ tdc d6 ha thap muc nudce (0,2+0,3
m/ndm): Phan bd & cic tinh Long An, Tién
Giang, mét phan nhd & Kién Giang va Bén Tre
véi dién tich 1a 2.441 km? chiém 6,33% dién
stich TCN.

- Tang chira nudc Pliocen gilra (n,2): Két qua
du bdo téc dd ha thdp cho 5 nam (2018-2023)
cho thay xu huwdng ha thap chung cla toan vung

phu hop vdi xu hudng ha thap giai doan 5 nam
trudc (2012-2017), xem Hinh 6, chi tiét nhu sau:

+Vung cd téc dd ha thap myc nude (>0,5m/
nam): Phan b6 & céc tinh Long An, Pdng Thap,
thanh phé Can Tho va 1 phan & Tién Giang, Tra
Vinh, khu vyc phia Béng Nam tinh An Giang,
vGi dién tich nhd 3.132 km? chiém 7,89% dién
tich TCN.

+ Vung cé tdc d6 ha thdp muc nudc (0,3-
0,5 m/ndm): Chd yéu tap trung & tinh Long An,
Tién Giang, Ddng Thap, thanh phé Can Tho, An
Giang, Tra Vinh, Séc Trang, Bac Liéu, Kién Giang,
Ca Mau, véidién tich |13 8.641 km? chiém 21,77%
dién tich TCN.

+VUng cd téc d6 ha thap muc nuéce (0,2+0,3
m/ndm): Phan b6 rong khap khu viee Dong bang
séng Clru Long vd&i dién tich 13 12.196 km? chiém
30,74% dién tich TCN.

- Tang chira nuwdre Pliocen dudi (n,’): Két qua
du bdo téc dd ha thdp cho 5 nam (2018-2023)
cho thdy xu huwdng ha thdp chung cla toan
vung phu hgp vdi xu hudng ha thap giai doan
5 nam trwdc (2012-2017), xem Hinh 7, chi tiét
nhu sau:

+Vung cd téc dd ha thap muyc nudc rat manh
(> 0,5 m/ndm): Phan bd réng, tap trung & céc
tinh Long An, Déng Théap, thanh phé Can Tho,
An Giang, Tién Giang, B&n Tre, Vinh Long, Hau
Giang, So6c Trang vai dién tich 1a 11.448 km?
chiém 29,67% dién tich TCN.

+ Vung cé tdc d6 ha thdp muc nuéce (0,3-
0,5 m/ndm): Chu yéu tap trung & cdc tinh Long
An, Ddng Thap, An Giang, thanh phd Can Tho,
Kién Giang, Hau Giang, Bé&n Tre, Tra Vinh, Séc
Trang, Bac Liéu v&i dién tich 13 12.741 km? chiém
33,02% dién tich TCN.

+VUng ¢ téc d6 ha thap muc nuéce (0,2+0,3
m/nam): Cha yéu tp trung & cac tinh Bac
Liéu, Ca Mau, Séc Trang, Tra Vinh, Bén Tre
vGi dién tich 1a 4.481 km? chiém 11,61% dién
tich TCN.
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Hinh 7. D6 thi du bdo mwe NDB mét sé céng trinh quan trdc viing DBSCL

4. K&t luan

Muc nudce trong cac tang chira nudc chinh &
DBSCL do anh huédng cta khai thac cé xu thé suy
giam, du bdo trong 5 nam t&i van tiép tuc suy
gidm tr 0,26 mm/ndm dén 0,52 m/ndm.

- Tang chira nudc gp,: Xu thé myc nudce suy
gidm manh (trung binh: 0,45 m/ndm), trong dé
suy gidm rat manh va manh phan bé & cac tinh
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Tra Vinh, Bac Liéu, S6c Trang, Bén Tre, Long An,
Kién Giang, Vinh Long va thanh phd Can Tho.
Vung cé muc nwdc suy giam trung binh va yéu
phan bd & tinh An Giang va Déng Thép.

- Tang chira nuéc gp,, xu thé suy giam &
murc trung binh véi t8c d6 ha thap trung binh
la 0,29 m/ndm. VUng suy giam muc nuwdc manh
phan b8 & céc tinh Séc Trang, Bac Liéu, Tra Vinh
va Long An. Vung cé myc nudc suy giam trung




binh phan bé & céc tinh Kién Giang, Vinh Long
va thanh phd Can Tho. Vung ¢6 muc nwdc suy
gidm yéu & Dong Thép va Hau Giang.

- Tang chira nudc qp, c6 mirc suy giam trung
binh v&i téc dd ha thap trung binh 13 0,26 m/
nadm. Vung ¢ muyc nudce suy giam rat manh va
manh phan bd & cac tinh Kién Giang, Vinh Long,
Bén Tre va Hau Giang. Vung c6 muyc nuwdc suy
giam trung binh va yéu phan b8 & cac tinh Déng
Nai, Dong Thap va Séc Trang.

- Tang chira nwdce n.? c6 mirc suy giam trung
binh véi tdc d6 0,47 m/ndm. Vung cé muc nuéc
suy gidm rat manh va manh phan bé & cac tinh

Dong Thép va Long An. Vung cé muc nudc suy
gidm trung binh phan b8 & cac tinh Kién Giang,
Vinh Long, Séc Trang, Tra Vinh va Hau Giang.
Vung cé myc nwdc suy giam yéu phan bé & tinh
An Giang.

- Tang chita nwdc n,' c6 mirc suy giam trung
binh véi téc d6 0,52 m/nam. Vung cé muc nudc
suy gidm rat manh va manh phan bé & cac tinh
Tra Vinh, Pdng Thap va Long An. Vung ¢ muc
nudc suy gidm trung binh phan bé & cac tinh Bac
Liéu, Vinh Long, Tra Vinh va Hau Giang. Vung cé
muc nudc suy gidm yéu phan bd & céc tinh Séc
Trang, Kién Giang va Ca Mau.

Loi cédm on: Chung téi xin chén thanh cdm on B6 Khoa hoc va Céng nghé (MOST) dé cép kinh phi d€ thuc
hién nghién ctru ndy. Céng trinh ndy la dw dn déng gop cta Viét Nam (dw dn “nghién ctru ndng cao hiéu qud
cta hé théng gidm sdt ngudn nudc dé cénh bdo sém vé su suy gidm va xdm nhdp mén cua ddng bédng séng
Ctru Long - md sé BTPL. CN - 46/18”) vdi dw dn Catch - Mekong (dw dn VIWAT - Mekong (http.//www.viwat.
info/english/21.php) v cdm on tién sT Téng Ngoc Thanh - téng gidm déc Trung tém quy hoach va diéu tra
tai nguyén nuwéce quéc gia (NAWAPI), tao diéu kién cho ching téi thuc hién nghién ciru nay.
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DECLINE TREND OF GROUNDWATER LEVEL
IN THE MEKONG RIVER DELTA PLAIN
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)Center for Water Resources Warning and Forecasting - National Center for Water
Resources Planning and Investigation (NAWAPI)
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Abstract: Groundwater resources (NDD) play a very important role in the water supply of the Mekong
Delta. Groundwater is being exploited about 2,000,000 m3/day, of which 70-80% of rural people use
groundwater. The total number of pumping wells is about 553,135. Since 1990, the Government
has invested in building a national monitoring network of ground water resources. So far there have been
246 monitoring wells in 8 aquifers in the Mekong Delta. Observation results show that groundwater levels in
the Mekong Delta tend to decline and are differentiated to varying degrees, especially in the main aquifers.
Monitoring results from 2005 to 2018 showed that maximum rate of water level in the the upper
Pleistocene aquifer(qp,) is up to 0.45 m/year; 0.46 m/year in the upper middle Pleistocene (qp, ) 0.51 m/
year in the lower pleistencen aquifer (qp ); 1.0 m/year in the middle Pliocene aquifer (n,?) and 1.02 m/year
in the middle Pliocene aquifer (n,'). The water levels will decline. Which increases saltwater intrusion.

Keywords: Groundwater, groundwater extraction, water level decline, the Mekong Delta.
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NG DUNG SO’ O BAN DAU HOA XOAY DONG LUC
DY BAO CUONG DQ VA NGHIEN CU'U CAU TRUC BAO DAMREY (2017)
GIAI POAN GAN BO'VA PO BO

Nguyén Binh Phong™, Nguyén Vin Hiép®?, Nguyén Vin Thang®
@Trwong Dai hoc Tai nguyén va Méi trivong Ha Noi
@Vién Vit ly dia cGu, Vién Han Idm Khoa hoc va Céng nghé Viét Nam
B)Vién Khoa hoc Khi twong Thiy vdn va Bién déi khi hdu

Ngay nhén bai: 01/10/2020; ngdy chuyén phdn bién: 02/10/2020; ngdy chép nhén ddng: 22/10/2020

Tém tat: Nghién ctru ndy trng dung so d6 ban dau héa xody déng lwc véi mé hinh Nghién ciru va Du bdo thoi
tiét WRF (Weather Research Forecasting) duw bdo cuwdng dé va nghién ciru cdu tric bdo Damrey (2017) giai
doan gén bd va d6 bd. M6 hinh duoc chay vdi hai trivdng hop cé ban déu héa xody va khéng ban déu héa
vdi s6 liéu déu vao tir mé hinh dw bdo toan céu ctia Hoa ky (GFS). Két qud cho thdy ban déu hda xody dé cai
thién ddng ké chdt lwong dw bdo cwdrng dé béo. Phén tich sén phdm mé hinh chay vdi ban déu héa xody
cho théy trong khi khi Gp murc bién cd cdu tric twong déi déi xirng, phdn bé gié mue 10 m, téc dé gid, ti s6
xdo trén ngung két cé déc diém phi d6i xirng manh vdi cdc gid tri thién I6n hon vé phia Tdy khi béo xa bd.
Khi bdo tién gén bo gié manh hon va déi luu phdt trién manh hon vé phia dét lién ¢ thé do hoan lwu phia
Tdy con bdo c6 huéng gid gan ciing hu'éng vdi gio mua Béng Béc dén tdi cong hudng va gid manh hon. Khi
bdo d6 b, khu vire phia Ty con béo cé déi lwu séu phdt trién manh cé thé do twrong tdc gitra hoan lwu béo
vdi dia hinh. Trdi nguoc vdi déi lwu, gié cuc dai mue 10 m trong béo phia dét lién yéu hon nhiéu so vdi téc
dd gid curc dai trén bién do dnh huwdng manh clia ma sdt bé mdt va sw quén hit cua khéng khi cé déng néng
yéu khu vure dét lién vao viing gén tdm béo.
Tir khéa: Ban déu héa xody, Bdo, WRF, Damrey.

1. Gi@i thiéu

B3o 1a mdt trong nhitng hién tuong thoi tiét
nguy hiém, khéng chi gay ra nhitng thiét hai to
I&n vé kinh té - xa hdi ma con de doa tinh mang
cla con ngudi. Theo s liéu thdng ké nhiéu nam
thi trung binh hang nam cé khoang 5-6 con bao
va 2-3 4p thap nhiét d&i (ATND) anh huwédng dén
Viét Nam [13]. Trong nhirng ndm gan day, cuong
d6 va quy dao cta b3o ngay cang cé dién bién
phtrc tap, gay khé khan cho céng tac du bao,
dong thoi cling gay ra thiét hai khé ludng. Vivay,
nham gidm thiéu hau qua do b3o gay ra, cong
tac dy bdo bdo dang dwoc quan tdm tai nhiéu
qudc gia trén thé gidi, trong d6 ¢ Viét Nam.

Theo Bdo cdo danh gid vé thiét hai bdo

Lién hé tdc gid: Nguyén Binh Phong
Email: nbphong@hunre.edu.vn

Damrey ctia World Bank [14], con b3o s6 12 (b3o
Damrey) d3 d6 bo vao Viét Nam vdi strc gid |én
t&i 135 km/gid. Con b3o tac ddng chl yéu & khu
vir'e Nam Trung B0 va gay ra thiét hai vo cung lon
vé nguwdi va cla. S8 ngudi chét va mat tich 1én
tdi 123 ngudi, pha hly 302.783 ngdi nha. Téng
cong cd 38.628 ha lda va hoa mau bj ngap, thiét
hai, 32.494 ha cay cdng nghiép bi d6/gay; 4.472
ha trai nudi trong thiy san bi hu hdng/cudén tréi,
va 38.629 16ng nudi thay san bi cuén tréi; 1.809
tau cd bj hu hdng/chim. Téng thiét hai do b3o
Damrey gay ra udc tinh khoang 22.680 ty dong,
twong duong khoang 1 ty USD.

Su hinh thanh va phét trién cta b3o thudng
dién ra trén bién, noi ma ngudn sé liéu quan trac
vO cung thua thét. Hon niva, diéu kién ban dau
clia cdc md hinh khu vuc dwoc néi suy tir phan
tich toan cau c6 do phan gidi twong déi thd, diéu
d6 cé thé din dén su khdac biét I16n vé cuong
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dd cling nhu 13 dic diém vat ly gilra xody ban
dau trong m6 hinh khu vire va mé hinh toan cau.
Ngoai ra, xody ban dau tlr phan tich toan ciu
thuong cé cwdong dd qud yéu hodc qua manh
so v&i thuce té, day la mot trong nhirng nguyén
nhan dan dé&n nhirng sai s6 trong qud trinh khoi
tao [8].

Ban dau hda xody la ki thuat xdy dung mot
x0dy gia cb cdu triuc va cudng dd gan vdi xody
bao thuc, co vi tri trung va&i vi tri xody bdo quan
trdc dé thay thé xody cé do phan giai thap tu
phan tich toan cau [8,11] nhdm cai thién diéu
kién ban dau cho cdc mé hinh s8. Mathur (1991)
[11] s&r dung ham phéan tich thyc nghiém cho
cdu trdc gid tir bé mat téi cdc myc trén cao cho
qud trinh ban dau hda, két qua cho thay sy cai
thién dang ké trong diéu kién ban dau cta b3o.

Ngoai ra, qué trinh ban dau hda xody trong
mo hinh sé cling d3 gép phan cai thién duoc
mé phdng va du bdo cudng d6, quy dao bio.
Kwon va Cheong (2010) [10] da duva ra phuong
phap ban dau hda xody vdi xody gia ba chiéu ly
twdng tir dit liéu thuc nghiém va dit liéu phén
tich. Nghién cru d3 chi ra rang ban dau héa xody
d3 cai thién duoc dang ké du bao cudong do 1an
quy dao bdo so vdi trvong hop khong cé ban
dau hoa. Chou va cong sy (2010) [7], Pu va cong
sy (2002) [12] dbng hda dir liéu gidng thiy bé
mat TRMM cho siéu bdo Paka (1997) bang md
hinh MM5. K&t qua nghién clru cho thay, déng
hda dir liéu gép phan cai thién cudng do, cau
trdc déng hoc va lugng mua trong bdo. Pong
thoi cwdng do va quy dao dy bdo cling duoc cai
thién dang ké. Wu va Chou (2008) [6] tién hanh
ban dau hda xody bang cach st dung ki thuat
déng héa dir liéu dropwindsonde cling cho thay
nhitng cai thién vé du bdo cuwdong d6 va quy
dao bao.

Tai Viét Nam, mot s6 nghién clru vé ban dau
hoa xody da duwoc thuc hién nham cai thién
chat lwvgng dy bdo cla mé hinh. Bli Hoang Hai
va Phan Védn Tan (2002) [1] khado sat anh huwdng
qud trinh ban dau héa téi quy dao dy bdo
bang viéc chay md hinh WBAR cho 3 con b3o
Durian (2001), Kajiki (2001), Wukong (2000). Két
qua cho thay ban dau héa xody da gop phan
lam gidm sai s6 vi tri ca quy dao du bdo. Phan
Vin Tan va Nguyén Lé Diing (2008) [2] d3 xay
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dwng xody nhan tao bang cach déng hda sé liéu
quan trac gia tir moé-dun déng hda dit liéu bién
phan ba chiéu 3D-VAR trong mé hinh WRF thir
nghiém dy bdo d6i vai 10 con bdo hoat déng
trén khu vuc bién Déng trong khoang thoi gian
tlr 2006-2008. K&t qua nghién ctru cho théay, viéc
st dung bo sb liéu “gid” da cai thién dang ké
chat lvgng du bdo quy dao b3o, nhat 1a d6i vdi
cdc con b3o manh. Tran Tan Tién va Lé Thj Hong
Van (2009) [4] nghién ctru sy anh hudng cla cac
yéu t6 cau thanh xody nhan tao trong dong hoa
s8 liéu xody gia bang md hinh WRF d6i véi con
b3o Lekima d3 nhan dinh rang vai trd cla ban
dau hda xody la quan trong trong cai thién chat
lvong du bdo bdo, dac biét 13 vé cwong do. Du
Dlrc Tién va cong sy (2016) [3] d3 sir dung dbng
thoi thdng tin quan trac gid tai cac myc trén cao
tinh toan ti sy dich chuyén cla may do Trudng
dai hoc Wisconsin, Hoa ky cung cip dé xay dung
md hinh xody ba chiéu day di bang phuong
phap déng hda té hop loc Kalman (LetKF) cho
mo hinh WRF-ARW. Nghién clru duoc thuc hién
th&r nghiém trén con bdo Usagi (2013) hoat
dong trén khu vire Tay Bac Thai Binh Duong. Két
qua cho thay viéc dua thong tin quan tric vao
gop phan tang cudng chat luvgng dir bdo quy
dao duoc cai thién tai hau hét cac han du bao.
V&i trwong hop bdo Damrey, mot sé van
d@é khoa hoc va thyc tién dang dwoc quan tam
13: Th&t nhat, cdc con bdo thuong yéu di khi
di chuyén gan bo, tuy nhién 13 cuong dd bido
Damrey lai manh 1én khi di chuyén vao gan bd
va gan nhu duy tri cwong dé dén khi dé bo; hai
13 k&t qua du bdo nghiép vu tai Viét Nam ciing
nhu sdn phdm md hinh tai cic trung tdm 1én
trén thé gidi ddi véi cwong do bio déu yéu hon
dang ké so vdi thuc té&; ba 13, hdu qua cia bao
vO cung nghiém trong ca vé ngudi va tai san.
Cac nghién cliru trudce day cho thay ban dau hoa
x0dy cé nhiéu vu diém vuot tri so vai truong
hop khdng cé ban dau hda. Cau hdi datra 13, liéu
V@i ban dau hda xody déng lwc, md hinh WRF
c6 thé dy bdo dugc cudng dod bat thudng cla
b3o Damrey khi ti€én gan bod? Néu dy bao cudong
dd tét, san pham mé hinh cé thé sir dung dé
nghién ctru anh hwdng cda dia hinh tdi ciu tric
b3o Damrey. Xuat phat tir thyc té trén, trong bai
bdo nay s& s&r dung mé hinh WRF vd&i ban dau




hda xody déng luwc dé danh gid kha nang dy bdo
cudng d6 va nghién clru cadu bao Damrey (2017)
giai doan b3o gan bd va dé bd. Phan tiép theo
cla bai bdo s& mo ta sb liéu va phuong phap
nghién ctru @ Muc 2. Muc 3 la két qua. Cudi cung
phan két ludn & Muc 4.

2. S6 liéu va phuong phap nghién ctru

2.1. 56 liéu

Trong bai bao nay, bd s6 liéu chi thi cia bdo
(besttrack) cung cap bdi cha Co quan Khi tugng
Nhat Ban (JMA) duwoc st dung lam s6 dau vao
cho chuong trinh ban dau héa xody. S6 liéu
besttrack bao gdbm: Khu vuc bdo hinh thanh, vi
tri tdm b3o (Vi do va kinh dd) va cudng dé (téc
dd gié manh nhat, khi ap muc bién thap nhat
cach nhau 6 gid mét. S8 liéu trwdong ban dau va
diéu kién bién phu thudc thoi gian duoc 13y tir
san pham dy bao cla mé hinh toan cau GFS cla
NCEP.

2.2. Phwo'ng phdp nghién ciru

a) Phwong phdp ban déu héa xody déng luc

Bai bdao nay Ung dung phuong phap ban
dau héa xody doéng lwc NC2011 cla nhdm tac
gid Nguyén Van Hiép va Yi-Leng Chen (2011) [5]
dé tao mot trudng ban dau cho md hinh WRF
nham th&r nghiém dy bao cudng dd con bio
Damrey nam 2017. P4y la phwong phap ban dau
hoéa thong qua k§ thuat chay 3p nham tao diéu
kién ban d3u d6 phan giai cao cho mé hinh sé.
Xody b3o duwoc tao ra cé ciu truc phi déi xirng
ba chiéu phu hgp déng luc véi diéu kién moi
trwvong bao. Cwong do, kich thudc va vi tri bao
phl hop vdi thuc té.

Chuong trinh ban dau hoda xody dong luc
NC2011 dwoc xdy dung vdi hai gia thiét: The
nhat |a trong khoang thoi gian ngan (dudi 1 gid)
xo0dy thudn nhiét d&i (XTND) di chuyén nhung
ciu truc cha né thay ddi khéng dang ké; thi
hai 1a ciu tric cia XTND bao gébm nhiét do bé
mat nuwdc bién (SST), gid, nhiét do, dd 4m tuong
ddi va céc bién khi twong khdac thay d6i rat nhd
trong mdi vong chay l3p. Trén co s& do, so do
NC2011 xay dung cé cac dic diém co ban nhu:
S dung dit liéu du bdo toan ciu lam diéu kién
ban dau cho qua trinh khdi tao xody théng qua
khodng 60-80 vong ldp vdi thoi gian tich phan
mai vong 13p 1a 1 gi®. Sau mdi vong 1dp, xody tir

vong lap trudc dé duoc tach ra va st dung lam
xo0dy ban dau cho vong |3p tiép trong khi trwdng
moi trudng dugc giltt khdng doi.

Dé& c6 dugc xody gia, cac qua trinh sau duoc
ap dung cho mbi bién F & dau mdi chu ky chay:

v =FV
c+1,t0,x,y,z ct0,x,y,z,t

\'4 —
+f ctoryz c=1,...N

Trong d6 x,y,z la toa do khong gian, F va
F., 1a cac phan xody cla bién F & vong ldp ¢
va & vong l3p c+1 tai thoi diém ban dau cia mé
hinh to; f* la s khac biét trong thanh phan xody
cUa bién F tai chu ky c gitra thoi gian ban d8u va
thoi gian ban dau cong véi dt. Trong trudng hop
nay dt |a 60 phut. N 13 s6 vong chay lap.

Qua trinh 13p duwoc thuc hién cho dén khi
cwong do xody bdao moé hinh dat cwdong dé quan
trac tai besttrack. Trong thuc t&€ ap dung, diéu
kién dé dirng qua trong l3p la chénh Iéch Vmax
nhé hon 2 ms?, chénh léch Pmin nhd hon 5 hPa.
Théng thudng sé [an 13p khoang 60 t&i 80 vong.

b) Thiét ké thi nghiém

Trong nghién clru nay si dung moé hinh
Nghién clru va Dy bdo thoi tiét WRF (Weather
Research and Forecast) cia Hoa Ky. Pay la mo
hinh dwoc phat trién tir nhirng dac tinh wu viét
nhat cda moé hinh MM5 vdi sy cdng tc cla
nhiéu co quan td chirc I&n trén thé gidi. Hién
nay, mé hinh WRF dang duoc sir dung rong rai
trong du bédo thoi tiét nghiép vu cling nhu trong
nghién ctru & nhiéu quéc gia trén thé gidi.

Cac lya chon vat ly cita mé hinh twong tuw
nhu Nguyen and Chen (2011) [5] bao gébm so
dd vi vat ly may Ferrier, So d6 birc xa séng dai
RRTM, so d6 birc xa séng ngan Dudhia, so d6 vat
ly bé m3t Monin-Obukhov va so d6 tham s& héa
doi lwu Betts-Miller-Janijic.

Mién tinh dugc s dung dé chay ban dau
héa xody va du bdo bao gbm 2 ludi 16ng ghép
nhau véi do phan giai [an luvot 1a 18km va 6km.
Trong d6, kich thudc mién tinh sir dung chay
ban dau héa [an lwot 13 121x121, 205x205 diém
Iwdi. Mién tinh chay du bdo ¢é kich thwdc 16n
hon, 301x221 va 385x337 diém ludi, dé cé thé
tinh todn dwoc anh hudng cla cac hinh thé thoi
tiét khéng ché khu vire (Hinh 1). Can chd y rang,
trong phuong phdp NC2011, vi tri cdc mién tinh
tai mai thoi diém dy bao duoc xac dinh tuong
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déi theo tdm bao.

Phan tich dién bién va cuwong do bio
Damrey cho thdy, mot diém dac biét cla
con b3o nay la b3o di chuyén vao gan bo,
b3o tidng cwdng d6 va duy tri cudng dd dén
trudc khi d6 bo. Day 13 mét trong nhitng
dién bién khién cdc moé hinh duwoc st dung
& trong va ngoai nudc déu khdng nam bat

2N

2N

1N

18N

4N

104%E 1W6°E  WE'E MOE M2'E 14°E MeE  M8°E

120°E 13

duoc. TU thyc té€ trén, bai bdo d3 nghién
clru &ng dung so d6 ban dau hda xody dong
lwc NC2011 cho mé hinh WRF dé thir nghiém
du bdo va&i han 24 gid vai thoi diém ban dau
la 00Z ngay 03/11/2017. Day la thoi didm khi
bdo Damrey bat dau di chuy&n nhanh vao gan
b& va cé nhitng dién bién vé cuwong do trai
quy luat.

150N —

10°N

5N

5°8

100°E

110°E 120°E 130°E

Hinh 1. Mién tinh st dung trong qud trinh chay ban déu hdéa xody (trdi) va du bdo (phdi)

3. Két qua

Ky thuat ban d3u hda xody duoc trinh bay
trong phan 2 duogc két hgp véi mé hinh WRF
phién ban 3.7. Trong phan nay trinh bay két
qua dy bdo han 24 gi& cla b3o Damrey ban
dau hda lic 00Z ngay 03/11/2017. Pay la thoi
diém 24 gio trudc khi bdo dé bd vao dat lién.
Hai thi nghiém dwoc thyc hién bao gdbm: Diéu
kién ban dau duogc 18y thuan tdy tir du bao toan
cau GFS (CTRL) va diéu kién ban dau dugc cap
nhat v&i so d6 ban dau hda xody NC2011 (NT).
3.1. Vai tré cda ban déu héa xody déng lwc

Bang 1 mo ta sai s trudng ban dau tai cac
vong |3p khdc nhau déi vai khi dp muc bién cuc
tiéu tai tdm b3o Pmin (hPa) va tdc dé gid cuc
dai gan tdm b3o Vmax (m s) & vong lap tir 55
tdi 65. K&t qua vong ldp thir 61 13 vong [3p dau
tién cé Vmax va Pmin trung vdi s8 liéu quan
trac vai tri s6 khi dp cuc tiéu tai tdm bao tuong
rng 1a 970 hPa va 36 m s. Vong I3p 61 duoc
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Ia chon lam diéu kién ban dau cho mé hinh
dy bdo. Mat cat doc vi tuyén qua tdm b3o trén
Hinh 2 cho thay sau khi ban dau hda xody trudng
khi dp muc bién cuc tiéu va tdc d6 gié cyc dai
da duwoc diéu chinh tir gia tri phan tich 995 hPa
va 26 m s vé gia tri quan tric tuwong trng 13 970
hPava 36 ms?.

Mét cdt vi hwdng qua tdm bao trwdng téc do
gi6é (m s?) va di thuong nhiét do (K) bdo Damrey
cho hai trworng hop khdng cé ban dau hda xody
(Hinh 3a) va cé ban dau hda xody (Hinh 3b) cho
thdy di thuwong nhiét d6 trong trudng phan tich
dat cuc dai khodng 4-5 K tai d6 cao khoang 10km
(Hinh 3a). Sau khi ban dau hda xody, di thudong
nhiét do van dat cuc dai & d6 cao khodng 10 km
nhwng gia tri tang lén tdi 10-12 K. Sy tang Ién
cla dj thudng nhiét dé nay phlu hop vdi cuong
dd b3o tang |én gan véi gia tri cwong dé quan
trac. Trén thuc té bdo canh manh thi dp cuc tiéu
tai tdm gidm va di thuong nhiét do muc cao
vung tam bdo tang.




Badng 1. Sai s6 tirng vong Idp tai trvong ban déu

vong Delta Delta
l3ap ID Vmax Pmin Vmax Pmin
55 41512 36 971 0 1
56 41518 36 971 0 1
57 41523 35 971 1 1
58 41529 35 971 1 1
59 41534 36 970 0 0
60 41539 37 970 1 0
61 41545 36 970 0 0
62 41550 36 970 0 0
63 41555 38 969 2 1
64 41601 38 969 2 1
65 41606 36 969 0 1
am,5 SLP (thick.(gurPB)u;r::y 13-2%1$i2c1| 1s_p0e§d_o(éhin. m/s) . bm_., SLP (tmk'la'}PB)nrﬂpgy 1:3—21'%1\;i2?15_pg‘§30%hin. m/s)
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Hinh 2. Mt cdt vi hwdng qua tém bdo trudng gié muc 10 m (m s™) va khi ép mwe mdt bién (hPa) bdo Damrey

cho tridrng hop (a) khéng cé ban déu héa xody va (b) cé ban déu héa xody

a Damrey Vertical wind vector (m/s), wind speed (contour, m/s)
Te?ger‘ture anomaly from environment (shaded, K) at 2017-11-03-00

Height (km)
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3
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b

Domrey Vertical wind vector (m/s). wind speed

Te?&aer{ure anomaly from environment {shaded, K) ot 2017-11=0:

contour, m/sg i
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Hinh 3. Mt cdt vi hudng qua tdm bédo trudong téc dé gié (m s™) va dj thudng nhiét dé (K) bdo Damrey cho
trwong hop (a) khéng cé ban déu héa xody va (b) cé ban dédu hda xody
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Damrey Max dBz at 2017-11-03—0d Damrey Max dBz at 2017-11-03-00
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Hinh 4. Bé phdn héi vé tuyén tai thoi diém ban déu 00Z ngdy 03/11/2017 trwdong hop (a) khéng ban déu héa
xody, (b) c6 ban d&u héa xody va (c) Gnh mdy vé tinh kénh 89H

Hinh 3 ciing cho thay sau khi ban dau hda
x0dy, ngoai cuwong do gié cuc dai gan vdi thuc
té€ hon thi phan b cwdong do gié vung gan tam
bdo cling phu hgp hon. Trong khi ban kinh
gié cuc dai trén trwong phan tich tdi khoang
100 km (Hinh 3a), ban kinh nay trén truwong
ban dau hoda xody khodng 30-50 km. Vé&i thoi
diém b3o da manh, dd I&n ban kinh gié cwc dai
trong truwdng sau khi ban dau hda xody la phu
hop v&i thue t& hon. Ban kinh mat b3o thuc té
trong trudng hop nay cling khodng 30-50 km
(Hinh 4b).

Do phan héi vo tuyén cla bao tai thoi diém
ban dau cho hai trudng hop trwdce va sau ban
dau hoa xody (Hinh 4) cho thay khi khong ban
dau hda xody phan hdi vd tuyén md phdng
(Hinh 4a) khéng phu hop véi quan tric vé tinh.
Sau ban dau hda xody (Hinh 4b) hinh dang cda
bdo kha twong déng véi dnh may vé tinh (Hinh
4c), dic biét vung gan tdm b3o. Phia Tay mat
bdo cé d6 phan héi twong ddi cao, dat tir 45-
50 dbz, trung vdi viung cé dé phan hodi cao trén
anh may vé tinh. Ngoai ra, cdc dai may xung
quanh méat b3o c6 dd phan hodi nhé hon, dat
tlr 25-35 dbz cling duwoc moé phdng gan vai
thuc té.

3.2. Anh huéng cla ban déu héa xody téi két
qud dw bdo cworng dé bédo Damrey

Truong hop bdao Damrey, du bao nghiép vu
& Viét Nam va cdc trung tdm |&n trén thé gidi
déu du bdo t6t quy dao bdo. Mét trong nhitng
van dé dang quan tdm trong dy bdo con b3o
Damrey la dy bao cwong d6 vi bao manh |én khi
tién gan bo. Do vay bai bdo nay chi tip trung
vao nghién cru kha nang dy bdo cuwong dé bio
Damrey. Bang 2 va Hinh 5a cho thay két qua sai
s6 khi &p cuc tiéu tai tdm b3o han tdi 24 gid tai
thoi diém ban dau ltc 00Z ngay 03/11/2017. C6
thé nhan thay sai s6 cia md hinh khi st dung
chuwong trinh ban dau héa xody nhé hon so vdi
trwdng hop mac dinh & hau hét cic han dy béo.
D3c biét tai thoi diém ban dau va han du bdo 18
gi®, sai sé chi 1 hPa.

Sai s tdc do gid cuc dai gan tAm b3do han
tdi 24 gid tai thoi diém ban dau ltc 00Z ngay
03/11/2017 dugc tinh toan va thé hién trong
Bang 3 va Hinh 5b. Qua bang s liéu cling nhu
bi€éu do, ta cé thé thay sai sé cha mé hinh vdi
ki thuat ban dau hoa xody ludn cho két qua nhé
hon so vdi trudng hop khdng cé ban dau hoa,
hon ni¥a tai cac han dy bao sai s6 ludn nho hon
10 m s. Pac biét tai thoi diém ban dau va han
dy bdo 6 giorsaisé la0Oms?valms?(Bang 3).

Bédng 2. Sai s6 khi dp cuee tiéu tai tdm (hPa)

; Thoi gian - . Sai s6 Sai s6
Han du bao du bdo Besttrack | Ban dau héa | Mac dinh (Ban dau héa) | (Mic dinh)
00z 03/11/2017 970 969 997 -1 27
067 03/11/2017 978 967 981 -11 3
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Theoi gian N . ae Sai s6 Sai s0
H 3 P Besttrack | B h M h o~ . v e
an dv bao dur bdo esttrac an dau hoa acdin (Ban dau héa) | (Mic dinh)
12 127 03/11/2017 971 967 981 -4 10
18 187 03/11/2017 967 968 979 12
24 00Z 04/11/2017 970 977 986 16
Bdng 3. Sai s6 téc dé gid cuc dai gén tdm bdo (m s-1)
. Thei gian . s o g Sai s& Sai s6
B B - . v 4
Han dv bao du béo esttrack | Ban dau hoéa | Mac dinh (Ban dau héa) | (Mic dinh)
00Z 03/11/2017 36 36 29 0 -7
067 03/11/2017 39 38 33 -1 -6
12 127 03/11/2017 44 38 33 -6 -11
18 187 03/11/2017 46 39 35 -7 -11
24 00Z 04/11/2017 44 34 28 -10 -16
a ;
—#—Besttrack =—l—Bandauhda -—d— Mdicdinh
1000
995 \\
990 \
085
980 \ﬁ_'_é“-—a-‘h_w//’d
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970
965
960
00z 06z 127 187 00Z
03/11/2017 | 03/11/2017 | 03/11/2017 | 03/11/2017 | 04/11/2017
0 6 12 18 24
b
=—fp==Beostirack ==fl=Bandiu héa =—de=Maicdinh
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F
35 __’____,,.1\\\.
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Hinh 5. Bién trinh dp cuc tiéu (hPa) tai tdm (a) va téc do gid cuc dai (m s-1) gén tém (b)
han duv bdo tdi 24 gidr thoi diém du bdo Id 00Z ngay 03/11/2017

3.3. Cdu truc bdo Damrey (2017) khi gén b va
dé bé

Trén co s& dy bdo tuwong déi tot cwdong d6

nhu da néu ra & Muc 3.2, san pham mé hinh
chay vé&i ban dau héa xody dugc sir dung dé dua
ra cac nhan dinh vé cdu tric thang dirng cla
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b3o giai doan gan b& va dé bé. Anh may vé tinh
trén hinh Hinh 6b cho thay, khi con cach dat lién
khoang 400 km, bdo cé kich thudc kha I&n véi
cau tric may gan tdm bdo twong ddi ddi xirng.
Tuy nhién, d6i lwu sdu phat trién manh hon phia
Tay tdm bdo. Vung ban kinh trén 200 km tlr tam

a Max dBz (shaded) ot 06Z03NOV2017
‘*-w: P S

] [
& B g 28

108E 110E 112E 114E 116 118F 120E

bdo cé cau tric phi déi xirng véi may tap trung
phia bac cla tdm b3o. Phia déng con bdo may
chu yéu tap trung & vung khodng 200 km gan
tdm b3o. Cac dic trung phan bé phi d6i xirng
cla may dugc md hinh mé phdng twong d6i t6t
(Hinh 6a).

Hinh 6. Ban @6 dé phdn hoi vé tuyén han du bdo 6 gio trudng hop cé ban déu hda (a) va dnh méy vé tinh (b)
tai thoi diém 06 Z ngay 03/11/2017

DE& nghién clru ciu tric cla b3o khi b3o gan
b®, Hinh 7 m6 ta mat cat thang dirng qua tdm
bdo & han dy bdo 06 gio thoi diém 06Z ngay
03/11/2017. Hinh 7b cho thay khu vuc c6 dong
gidng vung tdm bdo ton tai tir dd cao 18 km
xuéng tdi gan bé mat. Trong khi khi ap muc
bién cé cau tric twong ddi d6i xirng, phan bé
gié muc 10 m, tdc dd giod, ti sd xdo trén ngung
két c6 dac diém phi d6i xirng vdi cac gia tri
thién I&n hon vé phia Tay (Hinh 7). Cac dic
trueng nay phu hop véi cau tric cda may va
dd phan hoi vé tuyén trén Hinh 6. Vay cé thé
thay gié manh hon, ddi lwvu phat trién hon vé
phia dat lién va bd bién Viét Nam. Phan ting
cwong may phia Bac con b3o cé thé do ting
cudng hdi tu am khi hoan Iwu b3o tuong tac
v&i khéng khi lanh.

Tai thoi diém 12Z ngay 03/11/2017 (Hinh
8) b3o tiép tuc di chuyén theo huéng Tay, tam
b3o con cach dat lién khoang 200 km. Hoan lwu
phia Tay cla b3o d3 dnh huwdng tdi vung bién
Nam Trung B0 va céc tinh trong khu vuc. Hinh
8 cho thay ciu tric b3o tiép tuc gitt d3c diém
phi d6i xirng manh vdi gié manh hon va déi lwu
phat trién manh hon vé phia dat lién. Day 13 mét
dac trung kha bat thuwong cla con bdo Damrey.
Théng thuwong khi b3o gan b do anh hudng cua
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mat dém, téc do gié manh thudng manh hon
phia déng con b3o noi cé ma sat trén bién thap
hon. C6 thé do trwdng hgp nay, hoan lwu phia
Tay con bdo cd hudng gid gan cung hudng vdi
gié mua Déng Bic dan tdi cong huwdng va gié
manh hon.

Tai thoi diém 00Z ngay 04/11/2017 (Hinh 9)
b3o d3 d6 bo vao dat lién Viét Nam. Cau tric bao
md phdng (Hinh 9a) va quan trac vé tinh (Hinh
9b) kha phu hop khi vung tap trung déi luu sau
chl yéu trén dat lién Viét Nam, khu vue phia Tay
5o vditdm bdo. Cac khu viee d6i luu sdu nay phat
trién manh véi dinh déi lvu 1&n t&i trén 18 km
(Hinh 10b, 10c). Sy phat trién manh cda déi lvu
sdu trén dat lién c6 thé do tuong tac gitra hoan
Iwu bdo véi dia hinh. Trdi nguoc vai ddi luu, gid
cuc dai trong b3o phia dat lién lai yéu hon nhiéu
do dnh hudng manh cla ma sat bé mat va sy
quan hut cta khong khi ¢ ddng ndng yéu khu
vue dat lién vao vung gan tdm b3o (Hinh 10a).
Mac du gié & d6 cao Idn hon thuérng manh hon,
vling gan tdm b3o phia Tay tdm bao trén khu vurc
ndi cao & dé cao khodng gan 2 km so vdi mat
bién, t6c d6 gid cwe dai chi dat khodng 24 m s,
Phia Péng con b3o, do khéng chiu dnh hwdng
manh cla ma sat, gié cwc dai myc 10m trén mat
bién van dat 36 m s™.




SLP (thick, hPa) and 10—m wind speed _$th?n. m/s)
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Hinh 7. Mt cGt thdng dirng qua tdm bdo trong trurong hop ban déu héa xody déi vdi (a) gié muwe 10 m (m s?),
khi ép muec bién (hPa), (b) gié va téc dé gié va (c) ti sé xdo trén ngung két & han dw bdo 06 gicr
thoi diém 06Z ngay 03/11/2017
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4. K&t luan

Dé danh gid vai tro cla ban dau hda xody
dadi vdi viéc dy bdo cudong dé b3o, nghién clru
nay da ti€n hanh ng dung phuong phép ban
dau hda xody déng lwc NC2011 véi con bdo
Damrey (2017) trong hai trud'ng hop ¢ ban dau
hda xody va trwong hgp mac dinh (khéng ban
dau héa) du bdo bao cho thoi diém 00Z ngay
03/11/2017 khi b3o tién gan b& va manh 1én
trudc khi dé bo.

Phuong phdp ban dau hda xody d3 cai thién
dang ké chat lvgng du bdo cudng d6 bao, sai s6
tai cdc han du bdo hau hét déu nhd hon so véi
khéng ban dau hda xody. Doi vdi trudng ap, sai
s6 tai thoi diém ban dau va tai han dy bdo 18
gior sai s6 chi 1 hPa. Véi trudng téc dé gié cuc
dai, thoi diém ban dau sai s6 bang 0 m s, trong
6 gi®r tiép theo 1a 1 m s, tai cdc han du bdo con
lai sai s& déu khéng qua 10 m s. K7 thuat ban
dau hoéa xody ndm bat duoc sy duy tri cudng
dd cla bao giai doan 24h cho t&i khi d6 bd vao
dat lién, diéu nay cho thay nhirng cai thién dang
ké trong viéc dy bdo cudrng dé bdo so sanh véi
trudng hop thiét 1ap mac dinh.

San pham mo hinh chay véi ban dau hda xody
d3 duogc sir dung dé duwa ra cdc nhan dinh vé ciu

trdc thang dirng cla b3do giai doan gan bo va
dd bd. K&t qua cho thay trong khi khi ap muc
bién c6 cau truc twong ddi d6i xirng, phan bé
gié myc 10 m, téc dd gid, ti sd xdo tron ngung
két c6 dac diém phi d6i xirng manh vdi cac gia
tri thién I&n hon vé phia Tay. Khi bdo tién gan
b& ciu tric b3o tiép tuc gitt dac diém phi doi
xtrng manh véi gié manh hon va déi luvu phat
trién manh hon vé phia dat lién. Dac trung nay
I3 khd bat thudng cda con bdo Damrey cé thé
do truong hop nay, hoan lwu phia Tay con bao
c6 hudng gié gan cung huwdng véi gié mua Dong
Bic dan tdi cong hudng va gié manh hon. O
phia Bic xa tdm bdo, may ting cudng cé thé do
tang cwong hoi tu am khi hoan lvu b3o twong
tac vdi khong khi lanh.

Khi bdo d3 d6 bd vao dat lién Viét Nam, khu
vure phia Ty con bdo cé ddi lwu sdu phat trién
manh cé thé do twong tac gilra hoan lvu bao
vai dia hinh. Trdi ngwoc vai déi luu, gid cye dai
muc 10 m trong b3o phia dat lién mac du & do
cao cao hon tdi 2 km lai yéu hon nhiéu so vdi
téc dé gié cuc dai trén bién do danh hudng manh
cla ma sat bé mat va sy quan hut cta khdng khi
c6 déng nang yéu khu vuc dat lién vao vung gan
tam bao.
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APPLICATION OF DYNAMICAL VORTEX INITIALIZATION SCHEME ON
INTENSITY FORECAST AND STRUCTURE STUDY OF TYPHOON DAMREY
(2017) DURING NEAR-SHORE AND LANDFALLING PERIOD

Nguyen Binh Phong!¥, Nguyen Van Hiep®, Nguyen Van Thang®
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@Viet Nam academy of Sience and Technology
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Abstract: This study applies the dynamical vortex initialization method with the Weather Research
Forecasting (WRF) to forecast intensity and investigate structure of typhoon Damrey (2017) during the
near-shore and landfall period. The model was run with two cases: With and without vortex initialization
with input from the Global Forecast System (GFS).

The results showed that the vortex initial significantly improves the quality of storm intensity forecast.
Analysis of the model output with vortex initialzation shows that while the sea level pressure has a relatively
symmetrical structure, the 10-m wind, the wind speed, the total condensated mixing ratio are asymmetric
with larger values to the west of the typhon center and toward the land mass region.

As the typhoon approachs to the land, stronger winds and the move convection are simulated inland. The
stronger wind speed to the west of typhoon center may be due to the interaction of the typhoon circulation
with the northwest monsoon circulation. When the typhoon made landfall, more intensive deep convections
are simulated due to the interaction between the storm circulation and terrain. In contrast to the convection,
the maximum wind at 10-m level in the land-side of the typhoon is much weaker than the maximum 10-m
wind speed over sea due to the strong influence of surface friction and mixing of low momentum air inland
into typhoon region.

Keywords: Vortex initialization, Typhoon, Tropical cyclone, WRF model, Damrey.
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VAI TRO CUA THI TRUO'NG CAC-BON TRONG VIEC |-g6 TRQ
THU'C HIEN NDC - CO HOI VA THACH THU'C KHI TRIEN KHAI
TAI VIET NAM

Nguyén Vin Minh®, Nguyén Bui Phong®, Nguyén Quang Anh®,
Pham Thj Tra My, Nguyén Diéu Huyén®
W Cuc Bién déi khi hdu, BS Tai nguyén va Méi truwdng
@Vién Khoa hoc Khi twong Thiy vdn va Bién déi khi hdu

Ngay nhén bai: 05/11/2020; ngdy chuyén phdn bién: 06/11/2020; ngay chép nhén dédng: 03/12/2020

Tém tat: Thj truong cdc-bon duwoc coi ld mét trong nhitng céng cu quan trong trong viéc gidm nhe phdt
thdi khi nha kinh c6 chi phi hiéu qué déng thoi hé tro phdt trién bén virng. Trong giai doan déu thuc hién
Nghj dinh thu Kyoto (2008-2012), thj trurdng cdc-bon dé dong vai tro quan trong trong viéc dat duworc cdc
cam két cdt giam phdt thai khi nha kinh cia cdc quéc gia phdt trién. Dén nay, Viét Nam va 101 Bén tham gia
Céng wdc khung cta Lién hop quéc vé bién déi khi hdu dd xdc dinh sé dp dung co ché thij truwdng, trong dé
bao gém thj trurdng cdc-bon dé dat duwoc muc tiéu gidm phdt thdi khi nha kinh gép phdn thuc hién Déng gdp
do quéc gia tw quyét dinh (NDC). Bai bdo phdn tich vai tro cua thj truong cdc-bon trong viéc hé tro thuee hién
cdc cam két giam phdt théi khi nha kinh theo Nghi dinh thu Kyoto va theo Péng gdp do quéc gia tw quyét
dinh trong Théa thudn Paris, cdc co hdi, thdch thirc khi trién khai thi trirdng cdc-bon néi dia trong viéc hé tro
thurc hién Bong gdp do quéc gia tw quyét dinh tai Viét Nam. Két qua nghién ciru cho thdy, thj trudng cdc-bon
dé ddéng vai tro quan trong va cé tdc déng tich cuc dén cdc hoat déng gidm phdt théi khi nha kinh cia quéc
gia, khu vure va thé gidi ciing nhw sé I céng cu hiéu qud trong viéc ho tro thurc hién NDC.

Tir khéa: Thi truwong cdc-bon, Béng gdp do quéc gia tw quyét dinh (NDC), gidm nhe phdt thdi khi

nha kinh.

1. M@ dau

Trong nhitng nam gan day, anh hudng cua
bién d&i khi hau, su suy thoai clia méi trudng
séng da tac dong tiéu cwc dén chat lwong cudc
séng cla nguwdi dan va anh hudng nghiém trong
dén sy phat trién bén vitng cla quéc gia, khu
vire va thé gidi. Trudce tinh hinh d6, cong tac ing
phé vai bién déi khi hdu da dugc cac qudc gia
trén thé gidi thuc hién day dd va nghiém tuc
theo Céng wdc khung cta Lién hop qudc vé bién
ddi khi hdu (UNFCCC) va hai van ban quy dinh
chi ti€t cédc ndi dung clia UNFCCC la Nghi dinh
thu Kyoto va Thoa thuan Paris. Theo d6, giao
dich cac-bon trén thi trwuong duoc coi la moét
trong nhitng céng cu quan trong nhat trong viéc
giam nhe phat thai khi nha kinh. Thong qua thi
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trwdng cdc-bon, cac bén tham gia cé thé ting
cuong gidm phat thai khi nha kinh mét cach
hiéu qua va tiét kiém. Trén thuc té, thi trudng
cdc-bon trén thé gidi ton tai dudi ba hinh thic:
(i) Thi trwong cac-bon qudc té trong khudn khé
UNFCCC va (ii) Thi trwdng cdc-bon qudc té ty
nguyeén va (iii) Thi trwdng cac-bon nbi dia.

Thi trwdng cac bon qudc té trong khuén khé
UNFCCC la thi truong hoat dong duéi 3 co ché
mém déo 1a: Co ché dong thuc hién (JI); Co ché
mua ban quyén phat thai (ET) va co ché phat trién
sach (CDM). Trong giai doan tlr ndm 2008 dén
hét nam 2018, thi trudng nay da thuc hién giao
dich hon 87,9 ti tin chi, twong dwong 87,9 ti tan
CO, twong duong (CO.td) [4, 5, 6, 7, 16, 22, 23].

Thi trwdng céc-bon qudc té tu nguyén I3
thi trudng hudng dén nhu cau cta cac doanh
nghiép chon mua tin chi cic-bon trén co s& ty
nguyén. Thij truong cdc-bon ty nguyén duwoc




diéu chinh v&i nhiéu bd tiéu chuan khac nhau
phu thuéc vao yéu cau cta bén mua nhu tiéu
chuan cac-bon dwoc thdm dinh (Verified Carbon
Standard - VCS) va Tiéu chudn vang (Gold
Standard - GS). Tinh dén cudi ndm 2018, thi
trwdng cédc-bon quéc té ty nguyén di thyc hién
giao dich véi 1,01 ti tin chi cdc-bon trong do giai
doan 1 tlr ndm 2008 dén ndm 2012 dat 575,9
triéu tin chi cac-bon [8].

Thi trwong cac-bon ndi dia la thi truong
huéng tdi viéc dat mirc tran phat thai khi nha
kinh cho cac doanh nghiép trong nwédc dé dat
duwoc muc tiéu cat giam phat thai khi nha kinh
cla qudc gia, ddng thoi cling khuyén khich cac
doanh nghiép trong nudc nghién ctru, dp dung
cac bién phép va cdéng nghé gidm phat thai khi
nha kinh. Thj trwong cdc bon ndi dia dang duoc
ap dung phé bién tai nhiéu qudc gia nhu Hoa Ky,
Canada, New Zealand, Trung Quéc, Han Qudc
v.v. Trung Quéc xac dinh thi trwdng cadc-bon néi
dia s& dap (rng it nhat 50% muc tiéu giam phat
thai khi nha kinh [14]. Trong khi d6, Han Quéc
xac dinh 66% muc tiéu giam phat thai khi nha
kinh dugc gidi quyét thdng qua thi trudng cac-
bon ndi dia [15].

Thuec té cho thay, thi trudng cac-bon ndi dia
d3 duogc dp dung tai mét sé qudc gia trén thé
gidi va d3 mang lai nhiéu hiéu qua trong viéc
cat gidm khi nha khi nha kinh, gép phan quan
trong dé dat muc tiéu cla UNFCCC |a han ché
murc ting nhiét d6 trung binh toan cau & dudi
ngudng 2°C va tién t&i han ché mirc tang nhiét
dé & mirc 1,5°C so véi thoi ky tién cdng nghiép.
Tuy nhién, cach tiép can dua vao thj trudong
trong béi canh méi nay gdp nhiéu thich thirc.
Trudc tién, Thda thudn Paris khdng d@ cap dén
cac co ché mua ban cdc-bon trong van ban. Thay
vao do, Thoa thudn da dwa van dé “thi truong”
vao trong Diéu 6, trong d6 dé cap dén viéc hop
tac co s dung trao déi qudc té vé cac két qua
giam nhe (ITMO) thi can 4p dung cach tinh chinh
xac dé tranh tinh trung. Viéc s& dung ITMO 13
tw nguyén va phai dwgc cac Bén tham gia thoa
thuan nay cho phép. Bén canh dé, Diéu 6 cla
Thoéa thuan Paris cling xdy dung co ché gidm
nhe va hd trg phat trién bén vitng (SDM). C6 thé
thay, cac bén d3 xay dung SDM va ITMO dé hd
tro dinh gid cac-bon. Bang viéc thuc hién Thda

thuan Paris, SDM cé thé tao thuan lgi cho viéc
mua ban tin chi/han mdc cac-bon (ITMO) giita
cac qudc gia [13], [3].

Nhu vay, giao dich cdc-bon trén thi truong la
mot trong nhitng cdng cu quan trong nhat trong
viéc giam nhe phat thai khi nha kinh, tuy nhién
dén nay van chua cé nghién clru nao phan tich
vai trd cla thi tredng cic-bon, dac biét 1a thi
trwong cac-bon ndi dia trong viéc hd tro thuc
hién NDC. Vi vdy, bai bdo s& tién hanh phan tich
vai trd cla thi trwdng cac-bon hd tro viéc thyc
hién NDC, cac thuan loi, co hdi va thach thirc khi
trién khai tai Viét Nam.

2. Tai liéu va phuwong phap
2.1. Tai liéu

Tai liéu duwgc st dung trong nghién ctru la cac
dit liéu, s6 liéu, théng tin bao gbm: i) Cac quy
dinh cta UNFCCC, Nghi dinh thu Kyoto, Théa
thuén Paris; ii) Hién trang phat thai khi nha kinh
nam 1990 cla cdc Bén nuéc thudc Phu luc | cha
UNFCCC; iii) Hién trang cla cac hoat dong giam
nhe khi nha kinh cGa cac Bén tham gia duoc cap
nhat dén nay; iv) Cac bdo cdo Pdéng gdp du kién
do qudc gia tu quyét dinh (INDC) va NDC cla
cac qudc gia dugc cdp nhat; v) Cac bdo cdo hién
trang va xu hudng phat trién thj tredong cac-bon
qudc té&; vi) Cdc mo hinh thi truvdong cac-bon noi
dia cha mét s6 quéc gia.

2.2. Phwong phap

Phuwong phdp thu thdp, théng ké va téng hop
tai liéu

K& thira, thdng ké va tdng hop cac ngudn
tai liéu, dir liéu, sé liéu, thdng tin cd lién quan
dén nghién ciru mét cach cé chon loc bao gbm:
i) Bdo cdo cla UNFCCC vé cic Bén tham gia
UNFCCC, Nghi dinh thu Kyoto, Thoa thuéan Paris,
phat thai khi nha kinh; ii) Bdo cdo ciia Ngan hang
Thé gidi, Ecosystem Marketplace vé hién trang
va xu hudng phét trién thi trwong cac-bon; iii)
Bdo cdo cla Vién Chién lvgc Méi trwdng Toan
cau (IGES) vé cac NDC d3 dé trinh UNFCCC; iv)
Bdo cdo vé thi trudng cac-bon ndi dia cia mot
s6 qudc gia; v) Bdo cdo NDC cap nhéat cla Viét
Nam va mét sé bdo cdo lién quan khac.

Phuwong phdp phén tich tai liéu

Dua trén muc tiéu ct giam khi nha kinh toan
cau va nhitng quy dinh vé thj truong, dic biét
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la thi trudng cdc-bon trong khudn khd UNFCCC;
thuc tién trién khai thi truéng cac-bon quéc té,
thi trwong cac-bon tw nguyén va thi truwdng cdc-
bon ndi dia dang van hanh tai nhiéu qudc gia,
vung |3nh thd trén thé gidi nhu Lién minh Chau
Au, Han Quéc, Newzeland, Trung Quéc v.v; va
thuc tién tai Viet Nam. Nghién cru tién hanh
phéan tich, danh gid hién trang va vai tro cla thi
trwong cac-bon trong viéc ho tro thue hién cac
cam két giam nhe phat thai khi nha kinh theo
Nghi dinh thu Kyoto va theo NDC, cac co héi va
thach thire khi trién khai thj trwdng céc-bon tai
Viét Nam.

3. Két qua

3.1. Vai tro cta thi trwong cdc-bon trong viéc
hé tro’ thue hién muc tiéu gigm phdt théi khi
nha kinh theo Nghi dinh thw Kyoto

Nghi dinh thu Kyoto d3 dwogc cdc Bén cla
UNFCCC thong qua vao thang 12 nam 1997,
danh dau mdt méc quan trong trong nd lyc cla
toan thé gidi nham gidm phat thai khi nha kinh,

bdo vé méi trudng va dat dwoc phat trién bén
vitng. Nghi dinh thu Kyoto dat ra nhitng muc
tiéu nham giam phat thai khi nha kinh dinh
lwgng d6i véi cac nudc phat trién thudc Phu
luc | cla UNFCCC. Theo d9, cac nudc phat trién
thudc Phu luc | cha UNFCCC d3 cam két giam
téng lwong phat thai khi nha kinh trung binh
xuéng thap hon 5,2% so vdi mirc phat thai khi
nha kinh cGia ndm 1990 [19] trong giai doan 1
(tr ndm 2008 dén ndm 2012). Muc tiéu giam
d&i véi cac nwdc phat trién thudc Phu luc | cla
UNFCCC trong giai doan 2 cta Nghi dinh thu
Kyoto (2013-2020) tang twr 5,2% lén 18% [20].
Bdo cdo vé phat thai khi nha kinh cla cac nuéc
néu trén trong giai doan 1990-2004 cho thay,
murc phat thai khi nha kinh ndm 1990 la khoang
22,8 ti tan CO, tuong duong [18]. Chi tiét vé
murc phat thai khi nha kinh ndm 1990 va murc
phat thai khi nha kinh theo muc tiéu cta Nghi
dinh thu Kyoto giai doan 1 (tir ndm 2008 dén
nam 2012) va giai doan 2 (tlir ndm 2013 dén nam
2020) dwoc md ta tai Hinh 1.
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Hinh 1. Mtrc phdt thai khi nha kinh ndm 1990, giai doan 2008-2012 va 2013-2020

Nguédn: - United nations framework convention on climate change, 2006, GHG Data 2006 [18]
- United nations framework convention on climate change, 2008, Kyoto protocol
reference manual on accounting of emissions and assigned amount, UNFCCC [19]
- United nations framework convention on climate change, 2012, Doha amendment
to the Kyoto Protocol, UNFCCC [20]

Dé dat dwoc mirc phat thai khi nha kinh theo
muc tiéu cta Nghi dinh thu Kyoto cho giai doan
1 dat trung binh thap hon 5,2% va giai doan 2
trung binh thap hon 18% so véi mirc phat thai khi
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nha kinh ndm 1990, cic nudc phat trién thudc
Phu luc | cia UNFCCC d3 sir dung coéng cu thi
trudng cdc-bon moét cach hiéu qua va linh hoat
théng qua cac co ché mém déo khac nhau. Tinh
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dén hét ndm 2018 cé: i) 7.806 du an CDM duwoc
dang ky véi téng tiém nang giam phat thai khi
nha kinh khodng 8,6 ti tan CO,td; ii) 3.169 duv an
duoc cdp Chirng chi gidm phat thai dwoc chirng
nhan (CER) vdi tong lvong la 1,96 ti; iii) 318
chuong trinh dwoc ding ky vdi téng tiem nang
giam phat thai khi nha kinh khoang 484 triéu tan
CO,td; iv) 56 chuong trinh dugc cdp CER véi tong
lwvong CER 13 17,4 triéu [10]. K&t qua giao dich
thi trwdng cdc-bon qudc té va ndi dia trong giai
doan 1 (tir ndm 2008 dén ndm 2012) la rat kha
quan cu thé nhu sau: Tai thj trudng cdc-bon cla
Lién minh Chau Au (EUETS), 1,4 ti tin chi cac-bon
(twong dwong 1,4 ti tan CO,) da dugc giao dich
trong giai doan 2008-2012, trung binh khoang
280 triéu tin chi cac-bon giao dich hang ndm dé
bu dap cho han ngach phat thai khi nha kinh cla
cac qudc gia trong Lién minh Chau Au. Lwong tin
chi cac-bon duoc giao dich chiém khoang 13%
téng han ngach phat thai khi nha kinh cua Lién
minh Chau Au [24]; Tai New Zealand, luvong khi
nha kinh phat thai trong giai doan 2008-2012 la
372,8 triéu tan CO,td. Theo tinh todn clia New
Zealand, sau khi cong han ngach phat thai khi
nha kinh dwgc phép do Nghi dinh thu Kyoto quy
dinh va céc tin chi cdc-bon thu duoc twr cic co
ché thi trwong thi New Zealand d3 hoan thanh
cam két cat gidm phat thai theo Nghi dinh thuw
Kyoto va vurgt chi tiéu téi 123,7 triéu tan CO,td.
Trong d¢, riéng thi trvong cac-bon New Zealand
(NZETS) d3 déng gdp 122,9 triéu tin chi cac-bon,
chiém 25% t6ng han ngach phat thai khi nha
kinh cla New Zealand [16]; Tai thi truong cac-
bon quéc té tu nguyén, dén cudi nam 2018, gia
tri giao dich dat khoang 4,8 ti USD, tng lugng
tin chi cac-bon duwoc giao dich I1a 1,1 ti tin chi
cac-bon (twong duong 1,1 ti tdn CO,) [8].

Tuy nhién, trong giai doan 2 (tir nam 2013
dén ndm 2020), chi c6 hon 800 dy an CDM va
chuong trinh dwoc dang ky va ti 1é s6 du an va
chuwong trinh dugc dang ky giam dan theo tirng
nam. Nguyén nhan chinh Ia do Ban slra déi, bé
sung Doha chua cé hiéu lyc thi hanh, dan tdi
cam két gidm phat thai khi nha kinh clia cac quéc
gia thudc Phu luc | cia UNFCCC chua duworc thuc
thi (theo quy dinh clla UNFCCC, phai cé it nhat
144 Bén nuwdc tham gia thuc hién phé duyét/

phé chuan thi Ban stra ddi, b6 sung Doha méi cé
hiéu luc thi hanh. Tuy nhién, d&én nay mdi chi cé
141 Bén nudc tham gia phé duyét/phé chuan,
trong dé co Viét Nam).

Tai thj trwdng cdc-bon qudc té ty nguyén, cac
giao dich tin chi cdc-bon cling theo xu huéng
giam, cu thé trong giai doan 2, tong lwong giao
dich trung binh nam dat 73 triéu tin chi cac-bon
vGi gia tri thwong mai 1a 259,4 triéu USD, thap
hon so vdi giai doan 2008-2012 vdi téng lugng
giao dich trung binh nam dat 115,2 triéu tin
chi cac-bon va gid tri thwong mai la 570,2 triéu
usD [8].

Nhu vay, céc phan tich cho thay, trong khudn
khd Nghi dinh thuw Kyoto, thi trudng cdc-bon
quéc té, thi trwdng cac-bon qudc té ty nguyén,
thi truwong cac-bon ndi dia déng vai tro quan
trong trong viéc dat duwoc cac cam két cat giam
phét thai khi nha kinh véi téng lwvong khi nha
kinh cat gidm wdc tinh 43,28 ti tdn CO,td trong
giai doan 2008-2012 va 45,63 ti tan CO,td trong
giai doan 2013-2018 [4, 5, 6, 7, 8, 17, 23, 24].
3.2. Vai tro cta thi trwong cdc-bon trong viéc
hé tro’ thue hién muc tiéu gigm phdt théi khi
nha kinh theo Béng gép do quéc gia tw quyét
dinh

D& han ché murc tdng nhiét dd trung binh
toan cau & duwdi nguwdng 2°C va ti€n téi han ché
murc tang nhiét d6 & mirc 1,5°C so vdi thoi ky
tién cong nghiép. Cac Bén tham gia UNFCCC c6
trach nhiém thyc hién cac cam két déng gép do
quéc gia ty quyét dinh (NDC). Theo Vién Chién
lwgc Méi trudng Toan cau (IGES) cha Nhat Ban,
dén nay da c6 193 trén téng s6 197 Bén tham
gia UNFCCC dé trinh NDC, 186 Bén dé trinh NDC
dau tién, 7 Bén dé trinh NDC lan th hai. Trong
do, 6 10 Bén d3 nang muc tiéu gidm phat thai
khi nha kinh cdia NDC so vai INDC [13]. Chi tiét
mo ta tai Hinh 2.

Dé thyc hién NDC hiéu qua theo cam két cua
mdi Bén, thda thuadn Paris d3 quy dinh cic co
ché thj trudng va phi thi truong. Cac co ché nay
dugc thiét 1ap dua trén kinh nghiém thyc hién
céc co ché thi trwdng clia Nghi dinh thu Kyoto va
duogc quy dinh cu thé tai Diéu 6 cia Thoa thuan
Paris.
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Hinh 2. Théng tin vé dé trinh INDC, NDC ctia cdc Bén nuwéc tham gia UNFCCC

Ngubn: - Institute for Global Environmental Strategies, 2020, IGES NDC Database [13]
- United nations framework convention on climate change, 2020, NDC Registry [21]

Theo Bang 1, dén nay, trong téng s& 193
Bén tham gia dé trinh NDC dén UNFCCC thi cé
102 Bén cam két dp dung co ché thj truong,
bao gdbm thij trwdng cac-bon dé dat dugc muc
tiéu giam phat thai khi nha kinh trong viéc thuc
hién NDC cia mbi qudc gia, dat ty 1& 52,8%.
Tuy nhién, trong s6 cac Bén tham gia dé trinh
NDC thi Lién minh Chau Au khdng dinh khong
str dung tin chi cac-bon tir thi trudng quéc té

dé dap rng muc tiéu gidm phat thai khi nha
kinh nhung cho phép sir dung EUETS [9]. Trong
khi d6, Trung Quéc va Han Quéc déu xac dinh
thi trvdng cac-bon trong nudc dugc xay dwng
va van hanh nham muc tiéu gilt vai tro thiét
yéu trong viéc dat dwoc muc tiéu cdt giam
lwgng phat thai khi nha kinh so vd&i Kich ban
phat trién thong thuwdng (BAU) vao ndm 2030
theo NDC.

Bdng 1. Théng tin vé si¥ dung co’ ché thj truwdng trong viéc thurc hién NDC
cua cdc Bén tham gia

Khu vire | chau A | chau Phi | Chau Au | Chau M{ | Chau Pai dwong | Téng
St dung Co’ ché thi trwérng trong thwe hién NDC
S8 Bén nudc | 16 | a2 | 15 | 23 | 06 | 102
Loai hinh
Quéc té 14 40 14 21 06 95
Vung 02 03 04 05 02 16
Song phuong 05 00 02 04 01 12
Thi trwong cac-bon ndi dia 04 01 31 06 02 44
CDM 02 18 03 06 01 30

Ngubdn: Vién Chién lwoc Méi truwdrng Todn cbu (2020), Co sé& dit liéu NDC cda IGES [13]

Nhu vay, xu hudng sit dung céng cu thi
trwvong trong dé cd thi trudng cac-bon trong
viéc thuc hién NDC cia mdi Bén 13 hién hiru va
ngay cang phat trién. V&i 102 Bén tham gia xac
dinh dp dung cong cu thi trwong, trong dé cé 44
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Bén tham gia xac dinh ap dung thi trwong cac-
bon ndi dia trong viéc thyc hién NDC dat 43,1%
cho thay vai trd quan trong va can thiét cta thi
trwong cac-bon ndi dia nham dat dwoc cam két
cat gidm khi nha kinh.
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Viét Nam d3 gli NDC cho Ban Thu ky
UNFCCC vao thang 9 ndm 2015 va dén nay d3
hoan thién NDC cap nhat. Bang ngudn lyc trong
nudc, d&n nam 2030 Viét Nam s& gidm 9% téng
lwgng phat thai khi nha kinh so véi BAU va tang
déng gop 1én t&i 27% khi cé ho tro qudc té. Bong
gbp do qudc gia tu quyét dinh cha Viét Nam
cling d3 xdc dinh viéc thyc hién cac co ché thi
trwdng va phi thi trudng theo Piéu 6 cla Thoa
thuan Paris, phu hop vdi diéu kién kinh té - xa
hoéi cta Viét Nam va diéu wdc qudc té ma Viét
Nam 13 thanh vién dé dat dwoc muc tiéu giam
phat thai khi nha kinh cda qudc gia [2].

4. Co hoi va thach thirc khi trién khai thi trwérng
cac-bon ndi dia tai Viét Nam

4.1. Thudn loi

Viét Nam cé thuan lgi trong viéc trién khai
thi trwdng cac-bon bao gobm: Mot hé théng cac
van ban phap ly cap qudc gia hd trg viéc phat
trién thi trwdng cac-bon, tiém nang tao tin chi
cac-bon va kinh nghiém thuc hién cac dy an
CDM trong thoi gian qua.

a) Cac chinh sach lién quan t&i cac hoat dong
gidm nhe phat thai khi nha kinh va thj trwong
cac-bon

Trong thoi gian qua, hé théng co s& phap
ly cia Viét Nam cling da chi ra sy can thiét dé
thuc hién viéc gidm nhe phat thai khi nha kinh
noéi chung va phat trién thi trudng cac-bon noi
riéng, cu thé nhu sau:

- Nghi quyét s6 24-NQ-TW, ngay 03 thang 6
ndm 2013 cta Hoi nghi Trung wong lan th 7
“Vé chu dong rng phd vdi bién d6i khi hau, tang
cudng quan ly tai nguyén va bao vé méi trwong”
véi muc tiéu “Ung phé véi bién déi khi hau phai
tao co hoi thiuc day chuyén d6i mé hinh ting
trwdng theo hudng phat trién bén virng, tién
hanh déng thoi thich rng va gidam nhe...”.

- Diém d, Khoan 1, Biéu 41, Luat Bdo vé Mai
trudng 2015: Néu rd viéc can thiét “Hinh thanh
va phat trién thj trwdng tin chi Cac-bon trong
nudc va tham gia thi trvdng tin chi Cac-bon thé
gidi”;

- Chién lugc qudc gia vé bién d6i khi hau
duoc Thi tudng Chinh phu phé duyét tai quyét
dinh s6 2139/QP-TTg, ngay 05 thang 12 ndm
2011. Trong dé cd nhiém vu sé tham gia thuc

hién nhiém vu chién lvgc: “Gidm nhe phat thai
KNK gép phan bao vé hé théng khi hau trai dat”.

- Chién lwgc Tang trudng Xanh duoc Tha
tuwdng Chinh phd phé duyét tai quyét dinh s6
1393/QD-TTg, ngay 25 thidng 9 nam 2012 vdi
muc tiéu téng quat: “dat dugc nén kinh té Cac-
bon thap”.

- K& hoach hanh déng quéc gia vé BDKH
duwgc Tha twdng Chinh pha phé duyét tai Quyét
dinh s6 1474/QP-TTg, ngay 05 thang 10 ndm
2012 v&i Muc tiéu “Giam nhe phat thai KNK,
phat trién nén kinh té theo hudng Cac-bon
thap” nham “thuc hién cac bién phap gidm nhe
phat thai KNK d&i véi cac hoat dong san xuat,
phu hop vai diéu kién cta Viét Nam.

- D& 4n “Quan ly phat thai khi gay hiéu (ng
nha kinh; quan ly cac hoat déng kinh doanh tin
chi Cac-bon ra thj trwong thé gidi” dugce Tha
tuwéng Chinh phd phé duyét tai Quyét dinh s6
1775/Qb-TTg, ngay 21 thang 11 ndm 2012 vdi
muc tiéu la quan ly phat thai khi gy hiéu rng
nha kinh va quan ly cdc hoat déng kinh doanh
tin chi Cac-bon ra thé gidi.

- Quyét dinh 1803/QP-TTg, phé duyét danh
muc Dy an ho tro k§ thuat “Chuén bj sdn sang
cho xay dung thi trwong Cac-bon tai Viét Nam”
do Ngan hang Thé gidi (WB) tai tro;

Dé tao co s& phap ly cho viéc thyc hién CDM,
Chinh pht Viét Nam d3 ban hanh: (1) Chi thj s6
35/2005/CT-TTg, ngay 17 thang 10 nam 2005
cta Thi twdng Chinh phi vé viéc t6 chirc thuc
hién Nghi dinh thu Kyoto thudc Céng wdc khung
cla Lién hop quéc vé bién d6i khi hau; (2) Quyét
dinh s6 130/2007/QP-TTg, ngay 02 thdng 8 ndm
2007 cla Tha tuwéng Chinh phl vé moét s6 co
ché, chinh sach tai chinh d6i v&i dy an dau tuw
theo Co ché phat trién sach.

Dé tao hanh lang phap ly cho céc co quan,
doanh nghiép (nha nwdc va tu nhan) trong va
ngoai nudc trién khai hoat déong CDM, Bo Tai
nguyén va Moi trueong da ban hanh: (1) Thong
tw s6 10/2006/TT-BTNMT, ngay 12 thang 12 ndm
2006 hudng dan xdy dung du an CDM trong
khuén khé Nghi dinh thu Kyoto; (2) Théng tu sé
12/2010/TT-BTNMT, ngay 26 thang 7 nam 2010
clia Bo Tai nguyén va Moi truong quy dinh viéc
xay dung, cap Thu xdc nhan, cdp Thu phé duyét
dy &n theo CDM trong khudn khé Nghi dinh thw
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Kyoto thay thé Théng tu s& 10/2006/TT-BTNMT,
ngay 12 thang 12 nam 2006; (3) Thong tu s6
15/2011/TT-BTNMT, ngay 28 thang 4 nam 2011
stra d6i, bd sung mét s diéu quy dinh tai Théng
tu s6 12/2010/TT-BTNMT, ngay 26 thang 7 ndm
2010 nham tao diéu kién thuan lgi cho cac t6
chirc khi xay dwng, phat trién cac dy an CDM
theo hudng don gian hoa thid tuc hanh chinh;
(4) Théng tu s& 15/2014/TT-BTNMT, ngay 24
thang 03 ndm 2014 quy dinh viéc xdy dung, cap
Thu xac nhan, cdp Thu phé duyét du 4n theo Co
ché phét trién sach trong khudn khé Nghi dinh
thu Kyoto thay thé& Théng tu s6 12/2010/TT-
BTNMT ngay 26 thdng 7 nam 2010 va Thong
tuw s6 15/2011/TT-BTNMT, ngay 28 thang 4
nam 2011.

BO Tai chinh va BO Tai nguyén va Méi truong
d3 ban hanh (1) Théng tv lién tich s6 58/2008/
TTLT-BTC-BTNMT, ngay 04 thang 7 nam 2008
huwdng dan thyc hién mot s6 dieu cla Quyét
dinh s6 130/2007/QP-TTg, ngay 02 thdng 8 ndm

2007 cua Tha twdng Chinh phd vé mét s co
ché, chinh sach tai chinh d6i véi dy an dau tw
theo CDM; (2) Thong tu lién tich s6 204/2010/
TTLT-BTC-BTN&MT, ngay 15 thang 12 nam 2010
slra d6i, bd sung mét sé ndi dung clia Thong tw
lién tich s& 58/2008/TTLT-BTC-BTN&MT, ngay 04
thang 7 nam 2008.

b) Tiém nang tao tin chi cac-bon

Ngay 24 thang 7 ndm 2020, Tha tuwdng Chinh
pht d3 phé duyét Péng gép do québc gia tu
quyét dinh (NDC) cap nhat cla Viét Nam, trong
dd6 dat muc tiéu giam nhe la gidm 9% lwgng phat
thai KNK quéc gia so v&i BAU bang cac ngudn tai
tao trong nudc va muc tiéu gidm nhe cé thé ting
|&n 27% néu Viét Nam nhan duoc su ho tro tuir
qudc té. Trong NDC cip nhat, Viét Nam d3 phan
b6 cdc muc tiéu giam thiéu cho 5 linh vie, dac
biét la nang lvgng, ndng nghiép, quy trinh cong
nghiép (IP), st dung dat, s&r dung dat va bién d6i
|&m nghiép (LULUCF) va chat thai trong giai doan
2021-2030 [2]. Théng tin chi tiét tai Bang 2.

Bdng 2. Béng gdép vé gidm nhe phdt thai khi nha kinh trong cdc linh viure

Quadc gia tw thyce hién Quéc té ho trgr Tong dong gopﬂkhlﬂco ca ho
. tro’ qudc té
Linh vurc » > ” > ” >
So v&i BAU Luvong giam So v&i BAU Luong giam So v&i BAU Luong giam
quéc gia (%) | (Tr.tCOtd) | quécgia (%) | (Tr.tCO,td) | qudcgia (%) | (Tr. tCO,td)
Nang lvgng 5,5 51,5 11,2 104,3 16,7 155,8
Néng nghiép 0,7 6,8 2,8 25,8 3,5 32,6
LULUCF* 1,0 9,3 1,3 11,9 2,3 21,2
Chat thai 1,0 9,1 2,6 24,0 3,6 33,1
Cac qua trinh 0,8 7,2 0,1 0,8 0,9 8,0
cong nghiép
Téng 9,0 83,9 18,0 166,8 27,0 250,8

Ghi chu (*): tdng hép thu khi nha kinh
Ngudn: Bé Tai nguyén va Méi trirdng (2020), Bdo cdo kyj thuét Péng
gdp do quéc gia tw quyét dinh cia Viét Nam (cdp nhat ndm 2020) [2]

Bang ngudn luyc trong nwdc, dén ndm 2030
Viét Nam sé& giam 9% tdng luvgng phat thai khi
nha kinh so v&i BAU quéc gia, twong dwong 83,9
triéu tan CO,td. Dy tinh gidm nhe phat thai khi
nha kinh trong linh vic nang lugng la 51,5 triéu
tan CO,td, chiém 5,5% so v&i BAU qudc gia; linh
vuc nong nghiép 1a 6,8 triéu tan CO,td, chiém
0,7% so v&i BAU quéc gia; linh vure LULUCF 13 9,3
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triéu tan CO,td, chiém 1,0% so v&i BAU qudc gia;
linh vue chat thai la 9,1 triéu tan CO,td, chiém
1,0% so v&i BAU quéc gia; linh viee IP 13 7,2 triéu
tan CO,td, chiém 0,8% so v&i BAU qudc gia. Mirc
gidm nhe phat thai khi nha kinh duoc wdc tinh
trong tirng linh vuc, tuy nhién trong qua trinh
thue hién NDC cap nhat s& dugc diéu chinh cho
phu hop véi diéu kién thyc t& dé bao dam muc




tiéu dong gdp cha qudc gia.

Mlrc déng gép 9% néu trén céd thé duoc
tang Ién thanh 27% so v&i BAU qudc gia (tuong
duong 250,8 triéu tén CO,td) khi nhan dugc hd
tro quéc té thdng qua hop tic song phuong,
da phuong va thyuc hién cac co ché trong Thda
thuan Paris vé bién d&i khi hau. Trong d6, uéc
tinh gidm nhe phat thai khi nha kinh trong linh
vue ndng lugng la 155,8 triéu tan CO,td, chiém
16,7% so v&i BAU qudc gia; linh vie ndng nghiép
la 32,6 triéu tan CO,td, chiém 3,5% so véi BAU
qudc gia; linh vire LULUCF la 21,2 triéu tan CO,td,
chiém 2,3% so v&i BAU quéc gia; linh viee chat
thai la 33,2 triéu tan CO,td, chiém 3,6% so véi
BAU qudc gia; inh vure IP la 8,0 triéu tan CO,td,
chiém 0,9% so v&i BAU qudc gia. Bén canh dé,
céc dy an vé trong rirng lam tang kha nang hap
thu khi nha kinh, cac dy 4n CDM hay céc cac
hanh déng gidm nhe BPKH phu hop vdéi diéu
kién qudc gia (NAMAs) khi dwoc thue hién cling
s& tao mOt ngudn tin chi cdc-bon dé thu hat dau
tu cla cac doanh nghiép trong va ngoai nuwdc.

Ddéng gdp do qudc gia ty quyét dinh cha Viét
Nam ciing d3 xac dinh viéc thuc hién cac co ché
thi trudng va phi thj trudng theo Diéu 6 cla
Thoa thuan Paris, phlu hop véi diéu kién kinh té
- x3 héi cha Viét Nam va diéu uwdc qudc t& ma
Viét Nam 13 thanh vién dé dat dwoc muc tiéu
giam phat thai khi nha kinh cda quéc gia.

c¢) Kinh nghiém thyc hién thi trudng cac-bon
tai Viet Nam

Trién khai céc quy dinh cta qudc té lién quan
dén cac co ché tao tin chi cac-bon, kinh doanh
tin chi cac-bon tir cac hoat déng gidm nhe phat
thai khi nha kinh theo céc co ché nay, ngay tir
ndm 2005, hoat ddng vé chuyén nhugng, mua
ban han ngach phat thai khi gdy hiéu &ng nha
kinh da duwoc dé cap tai Luat Bao vé Méi trudng.

Tai Viét Nam, nhiéu doanh nghiép d3 chu
doéng tham gia, xay dung va thuc hién cac hoat
déng gidm nhe phat thai khi nha kinh, dac biét
la cdc hoat ddng theo céc co ché tin chi cac-bon.
Dén nay, Viét Nam d3 c6 257 du an theo Co ché
Phat trién sach (CDM) va 13 Chuong trinh hoat
dong theo CDM (PoA). Viét Nam dugc xép thi
tu trén thé gidi vé sé lwong dy an CDM dugc
dang ky. Téng lvong KNK gidm nhe cla 257 dy
an CDM khoang 140 triéu tan CO_td trong thai

ky tin dung [11]. Cac doanh nghiép Viét Nam da
ban hon 4 triéu tin chi tlr cadc dy an CDM va thu
vé hon 15 nghin ty déng [1]. Ngudn thu tir ban
CERs d3 giup doanh nghiép c6 thém ngudn luc
tai chinh dé€ mé& rong san xuét, kinh doanh, déng
th&i gidm chi phi tra |13i tién vay, cé thém déng
lyc phat trién.

Ngoai Co ché CDM va JCM la céc co ché tao
tin chi cédc-bon dwoc nha nudce quan ly, mét s6
co ché tao tin chi cac-bon theo hinh thic ty
nguyén cling d3 duoc nhiéu té chirc trong nuwdc
ap dung trién khai cho cac hoat dong giam nhe
phat thai khi nha kinh nhu: i) Tiéu chuan vang
(GS), ¢6 20 dy &n dugc dang ky va cap tin chi
céc-bon. Téng lugng tin chi dugc ban hanh theo
GS 13 3.270.444 tin chi [12]; ii) Tiéu chuan céc-
bon duwoc thdm tra (VCS), c6 17 du an duoc
dang ky. T6ng lugng tin chi dwoc ban hanh theo
VCS |a 603.417 tin chi [22].

Nhiéu tin chi cac-bon thu duoc tir cac hoat
déng gidm nhe phat thai khi nha kinh theo cac
co ché nay d3 dwoc cac doanh nghiép ban cho
céc d6i tac tai cac qudc gia phat trién trén thj
trwdng cac-bon qudc té trong va ngoai khuén
khé UNFCCC.

T&r ndm 2021 trd di, cc co ché theo quy dinh
tai Diéu 6 Thoa thuan Paris vé bién déi khi hau
cling s& duwoc ap dung, bao gdbm: Co ché déng
gbép giam nhe phat thai khi nha kinh va hd tro
phat trién bén vitng (SDM), Co ché& budn ban két
qua giam nhe phat thai qudc té (ITMO). Nhiéu
doanh nghiép d3 chd déng ti€p cdn co quan
quan Iy nha nudc dé tim hiéu thong tin va san
sang tham gia cac co ché mdi nay.

Bén canh dd, Bo Cong Thuwong va B6 Nong
nghiép va Phat trién nong thén da ky két cac
Thoa thuan vai Ngan hang Thé gidi dé béan céc
chirng chi gidm phat thai khi nha kinh tir cac
chuwong trinh tiét kiém nang lwgng va REDD+.

Chinh phd Viét Nam d3 ban hanh nhiéu chinh
sach thuc day thyc hién cac hoat ddng giam nhe
phat thai khi nha kinh va xay dyng thj truong
trao d6i tin chi cac-bon tao ra tir cac hoat déng
gidm nhe phat thai khi nha kinh. Ngay 03 thang
6 nam 2013, Ban Chap hanh trung wong da ban
hanh Nghi quyét s6 24-NQ/TW vé chd dong (ng
pho véi bién déi khi hau, tang cwdng quan ly tai
nguyén va bao vé moi truong. Mot trong nhirng
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nhiém vu quan trong cta Nghi quyét dua ra la
“Thuc day cac hoat ddng gidm nhe phat thai khi
nha kinh phu hgp vai diéu kién nuéc ta trén co
s& ho trg tai chinh va cong nghé cla cac nudc
va td chirc qudc té. Phat trién thj trwdng trao
déi tin chi cédc-bon trong nwdc va tham gia thi
trudng cac-bon toan cau”. Nhiém vu xay dung
va van hanh thi trwong cac-bon trong nudc da
dugc quy dinh tai Diém d Khodn 1 Diéu 41 Luét
B3o vé Moi trudng va tai Diém b Khodn 1 biéu 1
Quyét dinh cta Tha twdng Chinh phd sé 1775/
QDb-TTg, ngay 21/11/2012 phé duyét Dé an quan
ly phat thai khi gay hiéu rng nha kinh; quan ly
cac hoat dong kinh doanh tin chi cédc-bon ra thi
trudng thé gidi.

4.2. Co’ hoi

Viéc trién khai thj trwdrng cdc-bon ndi dia tai
Viét Nam sé mang Ilgi nhitng co héi sau:

- Thic déy viéc thuc hién muc tiéu gidm phdt
thdi khi nha kinh trong NDC cua Viét Nam: Viéc
thue hién thi trwdng cac-bon ndi dia s& thuc day
giam phat thai khi nha kinh déng thoi thuc day
phéat trién bén virng; khuyén khich tao diéu kién
tham gia gidm phat thai khi nha kinh cla cac
cong dong va khéi tw nhan; gép phan gidm téng
lwong phat thai khi nha kinh quéc gia.

- Téng cwdng khé ndng két néi vdi cdc thj
trudng cdc-bon khu vwe va toan chu: Tai Viét
Nam, nhiéu doanh nghiép da chu déng tham
gia, xdy dung va thuc hién cac hoat déng gidm
nhe phat thai khi nha kinh, ddc biét |a cdc hoat
dong theo cac co ché tin chi cdc-bon. Nhiéu tin
chi cac-bon thu duoc tlr cac hoat dong giam nhe
phat thai khi nha kinh theo cdc co ché nay d3
duoc cac doanh nghiép ban cho cac ddi tac tai
cac qudc gia phat trién trén thj trwdng cac-bon
qudc té trong va ngoai khudn khd UNFCCC. Viéc
tham gia céc co ché tin chi cdc-bon d3 cho phép
Viét Nam thu dwoc nhiéu kinh nghiém trong
viéc phat trién cdc du an cac-bon thap trong
khuén khé tin chi quéc té va thwong mai hda
tin chi cdc-bon trén thi trudng cédc-bon qudc té.
Théng qua thi trwdng cho phép lién két vdi cac
hé théng khac dé lam gidm chi phi tuan thd téng
thé, ting thanh khoan thi trudng, thic day sy
6n dinh cda thj tredng va giam nguy co ro ri.

- Hinh thanh co s& dit liéu phdt théi khi nha
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kinh va hé théng do dac, bdo cdo, thadm tra dir
liéu phdt théi khi nha kinh: Viéc thuc hién hé
théng do dac, bdo cdo, tham tra dir liéu gidam
phat thai khi nha kinh s& tdng cwdng tinh minh
bach vé trdch nhiém gitta cidc bén lién quan
trong hé théng tin chi cdc-bon. Cac thong tin nay
cho phép cac co quan tai phan nam gilt lwvong
phat thai toan bd nén kinh té&, xac dinh tiém
nang giam thiéu cla cac nganh dugc xét tdi va
theo di ti€n trinh huéng téi cdc muc tiéu gidm
nhe theo cic cam két clia qudc gia.

- Tdng cwdong hoat déng sinh ké cho cdng
ddng phu thuéc vao nhién liéu héa thach: Thi
trudng cac-bon s& gép phan tdng ngudn thu cho
ngan sach va qua d6 giup Chinh phd c6 thém
ngudn vén dé thyc hién cac gidi phap dam bao
an sinh x3 hdi thdng qua cac khoan phi dau gia
han ngach phat thai khi nha kinh. Déng thoi, cac
hoat déng cla thi trwéng cac-bon sé tao ra cac
dong lgi ich dang ké ma qua do cé thé cé sy
ph6i hop tich cyc vai stirc khde cdng dong, an
ninh nang lwgng, tao viéc lam va muc tiéu thay
déi s dung dat. Pac biét, né c6 kha nang tao
ra loi ich strc khoe cong dong lau dai bang cach
giam 6 nhiém khong khi cuc bd.

4.3. Thdach thurc

DE xay dung va van hanh thj trudng cidc-bon
ndi dia nham ho trg thyc hién muc tiéu giam
phat thai khi nha kinh trong NDC trong giai doan
hién nay con gap nhiéu khé khan, thach thiec:

-V6n dau tu ban dau cho gidm nhe phat thai
khi nha kinh 13 cao; thi trudng cdng nghé tiét
kiém nadng lwvong va nang lwgng tai tao & Viét
Nam con han ché;

- Co ché hd tro tai chinh hién cé chua du
manh dé khuyén khich cac doanh nghiép d3au tu
cho cac hoat déng gidm nhe phat thai khi nha
kinh;

- Hé théng qudc gia vé kiém ké khi nha kinh
chwa hoan thién; chua cé hé théng do dac, bao
cédo va thdm dinh (MRV) hoat déng giam nhe
phat thai khi nha kinh & cap quéc gia va cap
nganh;

- Xac dinh cac doanh nghiép tham gia vao
thi trwdng cac-bon ndi dia va xac dinh tdng
han ngach phat thai khi nha kinh cho cd qudc
gia, han ngach phat thai khi nha kinh cho tirng




doanh nghiép tham gia thj trwong cdc-bon noi
dia can nhiéu thoi gian dé thu thap dir liéu va
tinh todn lugng phat thai khi nha kinh cda cac
doanh nghiép;

- N3ng lwc cla cdc doanh nghiép vé kinh
doanh tin chi cac-bon con yéu, viéc trién khai
cac dy &n theo co ché tin chi cadc-bon chd yéu
théng qua cac cong ty tu van.

- Huéng dan quéc té& vé trao déi tin chi theo
Diéu 6 cla Thoa thuan Paris chuwa co.

5. K&t luan va kién nghi
Két luén

T cac két qua phan tich néu trén, cé thé dua
ra mot sé két ludn nhu sau:

- Thi trwong cdc-bon la mot trong nhitng
céng cu quan trong nhat trong viéc gidm nhe
phat thai khi nha kinh. Thong qua thi trudong
céc-bon, cac bén tham gia c6 thé ting cuwong
gidm phat thai khi nha kinh mot cach hiéu qua
va tiét kiém.

- Trong giai doan cam két dau tién cda Nghi
dinh thu Kyoto (2008-2012), thi trud'ng cac-bon
da dong vai tro quan trong trong viéc dat duoc
cac cam k&t cdt gidm phat thai khi nha kinh cda
céc qudc gia phat trién. Tuy nhién, do cam két
giam phat thai khi nha kinh cla cac qudc gia
thudc Phu luc | cia UNFCCC chua duoc thyc thi
nén tlr ddu ndm 2013 tdi nay, cac giao dich trén
thi trwong céc-bon d3 suy gidm manh.

- Trong giai doan cam két 2021-2030 theo
Théa thuan Paris, dén nay d3 cé 193 NDC cla
cac Bén dé trinh UNFCCC, trong dé c6 102 NDC
xac dinh s& ap dung co ché thj trudng, bao gém
thi trwdng cdc-bon dé dat dwoc muc tiéu giam
phat thai khi nha kinh. Cdc Bén ap dung thi
trwdng cac-bon déu xac dinh thij trudng cac-bon
trong nuéc duoc xay dwng va van hanh nham
muc tiéu gilr vai tro thiét yéu trong viéc dat

dwoc muc tidéu ct gidm lwgng phat thai khi nha
kinh so v&i BAU clia vao nam 2030 theo NDC.

- Viét Nam ciing da xac dinh viéc thuc hién
cdc co ché thj trudng va phi thi trwdng theo
Diéu 6 cla Thda thuan Paris dé dat duoc muc
tiéu gidm phat thai khi nha kinh cda quéc gia
theo NDC.

Kién nghj

DE& c6 thé trién khai thj trudng cac-bon noi
dia tai Viét Nam gop phan dat duwoc muc tiéu
gidm phat thai khi nha kinh trong NDC, bai bao
kién nghi mét sé ndi dung sau:

- Xay dyng 16 trinh tirng budc hinh thanh va
phat trién thj trudng cac-bon trong nudc, bao
gbm viéc ap dung cdng cu thj trvdng, hé théng
co s& dit liéu vé phat thai khi nha kinh;

- Diéu tra, khao sat téng lwong phat thai khi
nha kinh cba cac doanh nghiép cé tiém ning
phat thai khi nha kinh 1én;

- Xac dinh téng lwvgng phat thai khi nha kinh
cla céc doanh nghiép tham gia vao thj truong
cac-bon ndi dia;

- Nang cao chat luvgng va hiéu qud cdng tac
quan ly nha nudc ddi vdi cdc co ché tao tin chi
cdc-bon thdng qua viéc ra soat va dé xuit mot
s6 chinh sach, cdng cu quan Iy nha nudc dé hinh
thanh va van hanh thi truong cac-bon trong
nudc;

- Nang cao nhan thirc, kién thirc cho cac co
quan quan ly tir trung uwong dén dia phuong
trong viéc quan ly, kiém tra, gidm sat cac hoat
dong lién quan dén thj trudng cdc-bon va cac td
chtrc, cd nhan tham gia thi trwdng cac-bon;

- GOp phan nang cao nhan thirc cdng dong vé
bién d&i khi hau va 16ng ghép van dé bién déi khi
hau vao cac quy hoach, k& hoach, chuong trinh
phat trién kinh t& - x3 hoi, bao vé méi truong va
rng phé véi bién ddi khi hau cta cac B, nganh
va dia phuong.

L&i cdm on: Bai bdo nay déd duroc thuc hién nho sw tai tro cla dé tai KHCN cdp quéc gia “Nghién ciru dé
xuéit mé hinh thj trudng cdc-bon & Viét Nam”, mé s6 BDKH.40/16-20, nhém tdc gid xin chdn thanh cdm on

sw hé tro quy bdu nay.
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THE ROLE OF THE CARBON MARKET IN SUPPORTING NDC
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Abstract: The carbon market is considered as one of the most important tools in reducing greenhouse gas
emissions. Through the carbon market, stakeholders can effectively and economically reduce greenhouse
gas emissions. In the first phase of the Kyoto Protocol (2008-2012), the carbon market played an important
role in meeting developed countries’ commitments to reduce greenhouse gas emissions. Currently, Viet Nam
and 101 Parties to the United Nations Framework Convention on Climate Change have identyfied that they
will adopt a market mechanism, including a carbon market to achieve the goal of reducing emissions. GHGs
contribute to implementation Nationally determined contributions (NDC). The paper analyzes the role of the
carbon market in supporting the implementation of the commitments to reduce greenhouse gas emissions
under the Kyoto Protocol and under the Nationally Determined Contribution in the Paris Agreement,
opportunities, challenges when implementing domestic carbon market in support of implementation
Nationally determined contribution in Vietnam. The research results show that the carbon market plays an
important role and has a positive impact on national, regional and global GHG emission reduction activities
as well as being an effective tool in supporting NDC implementation.

Keywords: Carbon market, Nationally Determined Contribution (NDC), GHG emissions mitigation.
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GIO1 THIEU MOT SO CONG CU KINH TE U'NG DUNG TRONG QUAN LY
PHAT THAI KHi NHA KiNH TAI VIET NAM

Lé Anh Ngoc, Nguyén Vin Hong, Tran Diéu Trang, Nghiém Thj Huyén Trang
Phén vién Khoa hoc Khi twong Thiy védn va Bién déi khi hdu

Ngay nhén bai: 02/10/2020; ngdy chuyén phdn bién: 03/10/2020; ngdy chép nhén ddng: 12/11/2020

Tom tat: Bai bdo gidi thiéu mot s6 céng cu kinh t& qudn ly phdt théi khi nha kinh bao gém céng cu tao
ngudn thu, céng cu tao Iap thj truong. Ap dung phwong phdp SWOT dé phdn tich cdc céng cu kinh té irng
dung trong qudn ly phdt théi khi nha kinh tai Viét Nam. D6i véi céng cu tao ngudn thu, thué bdo vé méi
truong hién dp dung déi vdi viéc san xudt va nhép khdu mét s6 hang hda duroc xem cé hai véi méi trudng,
ddc biét la dau héa va than dd. Du thdo Ludt thué Bdo vé méi truong dang dé xudt tdng mirc thué cda xdng,
dGu, m& nhon va HCFC, tui nylon thudc dién chju thué. B6i vdi phi bdo vé méi trurong, Viét Nam dé cé phi
d6i vdi nudc thdi, khai thdc khodng sdn nhung phi déi vdi khi thdi chua cé quy dinh cu thé huéng dén chi
tiét vé cdc thu tuc, phurong thire déng ky va kiém ké khi théi. Péi vdi céng cu tao Iép thi trurdng bao gém co
ché Phdt trién sach (CDM), co’ ché'tin chi chung (JCM). Dén thdng 7/2017, Viét Nam cdé 255 dw dn CDM va 10
chuong trinh hoat déng CDM (PoA) duroc déng ky vdi uwde tinh téng lwong gidm phdt thdi KNK ld 19.653.872
tdn CO,. Bén canh d¢, 14 dy dn JCM duoc ddng ky voi tiém ndng gidm phdt thdi khi nha kinh dat 15.996
tCO, twong duong/ndm.

Tir khéa: Phdt thai khi nha kinh, céng cu kinh té.

1. Gi@i thiéu

Cac cobng cu kinh té trong quan ly bao vé moi
trudng 13 cach ti€p can chinh sdch dwoc xay
dung dua trén nén tang cac quy luat kinh té thj
trudng, tdc ddng dén chi phiva loiich trong hoat
dong cla t6 chirc kinh t&€ nham tao ra hanh vi
trng x&r clia nha sdn xuat co loi cho mai trudong.

Cong cu kinh t& dwoc sir dung nham hai muc
dich chinh: (1) Piéu chinh hanh vi cla cic nha
san xuat va ngudi tiéu dung; (2) Tao ngudn tai
chinh cho ngén sich va/hodc cho viéc cung cap
cac hang hoa/dich vu moi trwong

Cdng cu kinh t& gdbm ba nhém chinh:

- Nhém cdng cu tao ngudn thu nhu thué, phi
moi trwdng, quy moi truong...

- Nhdm cdng cu tao lap thi trwdng: Gidy phép
xa thai c6 thé chuyén nhuong (cota & nhiém),
chi tra dich vu méi trwong...

- Nhém céng cu nham nang cao trach nhiém
xa hoi: Ky quy moi trwdng, nhan sinh thai...

Lién hé tdc gid: Lé Anh Ngoc
Email: leanhngoc.sihymete@gmail.com
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Cac nhdm céng cu kinh té da dwoc dp dung
hiéu quad nham quan ly phat thai khi nha kinh &
mot s6 nwdc phat trién va dang phat trién trén
thé gidi:

a. P8i véi nhém céng cu tao ngudn thu

- Thué carbon

Tai chau Au, mdt s6 quéc gia nhu: Dan Mach,
Phan Lan, Dtrc, Y, Ha Lan, Na Uy, Thuy Dién, Thuy
ST va Vuong quéc Anh d3 4dp dung thué nang
lwvong, hodc thué ning lvong mot phan dua
trén ham lwong carbon.

Nim 2010, Uy ban chau Au d3 can nhic
ap dung thué téi thiéu d6i v&i céc gidy phép 6
nhiém duwoc mua theo “Chuong trinh giao dich
GHG cua Lién minh chau Au (EU ETS)”, trong d6
dé xuat thué mdi dugc tinh theo ham luong
carbon thay vi khéi lwgng CO,. Theo dé xuat méi
nay, mirc thué t&i thi€u cho mbi tan khi thai CO,
dao dong tr 4 dén 30 €.

Nam 2019 da mang lai nhirng tin hiéu tich
cwe vé qua trinh chuyén dich nang lvong tai EU.
San lwong dién than trong khéi d3 giam 24%
ndm 2019. Diéu nay dan dén lugng khi CO, cla
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nganh dién giam ky luc 120 Mt, twong dwong
V3i -12% so véi phét thai ndam 2018. San lwgng
dién tlr nang lwong tdi tao dat ky luc mdi, chiém
35% t6ng san lwong dién toan khéi, trong do
nadm 2019 san lugng dién gid va mat troi nhiéu
hon dién than, déng gdp 18% téng san lugng
dién [10].

Tai Phép, Thué carbon cé hiéu lyc vao ngay
01/4/2014, véi mirc thué suat 1a 7 EUR (8 USD)/
tan CO,, tdng Ién 24 EUR (27 USD)/tan vao nam
2016. Ngay 22/7/2015, Phap chinh thirc thong
qua Luat Nang lvgng hudng tdi tang trudng
xanh, bé sung murc thué carbon cho nam 2020
va 2030 lan lwot 1a 56 EUR (62 USD)/tan vao va
100 EUR/tan (110 USD/tan) [18], [20].

D6i v&i cac quéc gia tai Chau A nhu Han
Quéc, quy dinh 8% lwong khi thai carbon tir sir
dung nang lugng khéng phai ndp thué, con 92%
phai d6i mat v&i mirc thué bang hoic trén 5,55
UsD/tan CO,, trong doé 16% phai d6éi mdt voi
mtrc gia bang, hodc trén 33 USD/tdn CO, [13].

- Thué va phi Bao vé méi truong

Theo Cuc Bao vé méi trudng tai Thuy Dién,
hang ndm cé khoang 7 ty euro tir thué, phi lién
quan dén moi trwong trong dé 95% tir nganh
Van tai va nganh Nang lvong, thué ngudén nang
lvgng... Thué méi truang chiém khoang 3% GDP
cta Thuy Dién [5].

Tai Singapore, gid phi 6 nhiédm danh vao nhu
cau oxi sinh héa (BOD) va téng chat ran lo lirng
(TSS) 4p dung v&i tat ca cac co s& cong nghiép.
Lwgng BOD va TSS cho phép duogc thai vao hé
théng cong cong la 400 mg/lit [5].

Riéng tai Trung Quéc 100 mirc phi danh vao
cac ngudn gay 6 nhiém d6i v&i nuwdce thai, khi
thai, phé thai, ti€ng 6n va cac loai khac. Mdrc phi
6 nhiém duoc cin c vao lwgng va ndng do cla
cdc chat thai ra moi trwong [5].

b. D8i véi nhém céng cu tao lép thi trirdng

- Hé théng giao dich phat thai

T thang 10/2011-7/2015, sau thoi gian
tham gia vao CDM, Trung Qudc thyc hién thi
diém hé théng giao dich phat thai riéng. 57 triéu
tan carbon da dwoc mua ban. Pia phuong ty
thiét k€ dua trén mét khung hop tac ba bén: Uy
ban Phat trién va Cai cidch dia phwong, cac don
vi mua ban phat thai dia phwong, va cidc chuyén
gia c6 uy tin trong gidi hoc thuat [14].

Tai thj trwong Chau Au, Luong khi thai CO,
trong nganh dién d3 gidm 12%, tuong duong
120 triéu tan, vao nam 2019. Téng phat thai
cla EU ETS d& giam 8%, tir 1682 Mt CO, nam
2018 xudng con 1554 Mt CO, vao ndm 2019 va
hién thap hon 16% so vdi han mirc phat thai. Hé
théng giao dich phat thai & EU déng vai trd quan
trong vtrong viéc thic ddy qua trinh gidm thué
trong cdc nganh nhu dién, EU ETS cé mirc phat
thai gidm 1,7% mdbi ndm ap dung cho dén nam
2020 [10].

- Co ché phét trién sach CDM

Brazil Ia quéc gia d3u tién dwa ra y twdng quy
phat trién sach & cac cudc dam phén & Kyoto va
tham gia sém trong viéc xay dwng CDM. Hién nay,
Brazil 13 qudc gia cd thj trudrng CDM dirng tha 3
thé gidi, tuy nhién do chinh sach nang lwvong cla
ho thi 77% san luvgng dién clda quéc gia nay tur
thay dién. Co quan thdm dinh qudc gia vé CDM
(DNA) cla Brazil chi xem xét van dé bao vé moi
truwong cta cac dy an CDM ma khong tap trung
vao quang cdo vé CDM. Cho du CDM khéng dnh
huwdng nhiéu téi chinh sach nang lwong chung,
nhung CDM c6 thé cé vai trdo quan trong déi vdi
mét nganh nhu cdng nghiép mia duwong. Déi vdi
nganh nay, CDM d3 hd trg dua vao cong nghé
ddng phat nhiét - dién st dung b3 mia va buén
ban lvong dién du xép hang thir 3 vé doanh thu
sau cac san pham dudng va ethanol [15].

Cac quan chirc chinh phd Trung Quéc ban
dau té ra dé dat khi tham gia vao thj trwong
CDM, nhuwng sau d6 da tré thanh qudc gia hang
dau veé thj treong CDM. Cac dy 4n CDM d3 dang
ky va céc chirng chi da cap & Trung Quéc chiém
lan lwot 39,3% va 55,5% trén thé gidi (Chuong
trinh méi trudng cba Lién Hiép Qudc - UNEP,
2009). Quéc gia nay thu hat cdc nha dau tu va
nhitrng nguwdi mua Chirng chi gidm phat thai nha
kinh dwgc chirng nhan (CERs) vdi cac diéu kién
vu d3i cho nha dau tu nuwdc ngoai va quan ly
coéng tot. VAn dé dang quan tdm 1a quan tri car-
bon & Trung Qudc theo tiép can tir trén xudng
truyén théng vdi cac quy dinh ra 1énh va kiém
soat va kiém tra cta chinh ph( véi cac cong ty
cla nwdc ngoai. Thi trudbng CDM Trung Quéc
c6 dac diém 13 gidm sat chat ché va “nha nudc
chiém [inh thi trwdng” do chinh phd Trung Quéc
rat c6 nang lyc trong viéc sir dung cac co ché thj
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trudng qudc té dé thuc hién cac wu tién chinh
tri cba qudc gia minh [15].

- Chi trd dich vu méi trudng

Costa Rica chi trd hang ndm cho bao tén
rirng dat trung binh 64 USD/ha vao nam 2006.
Trong rirng khoadng 816 USD/ha duoc chi cho
giai doan 10 nam [12].

Tai Mexico, Chuwong trinh Scolel Té duwoc
thanh 1ap, nham muc dich tao ra mot thj truwong
cho ngoai canh tich cuc cha cac d6n dién trong
ca phé c6 bong ram. Néng dan déng y thue hién
cac hoat déng canh téc va trong rirng cé trach
nhiém dé dé&i 1ay khodn tién bu dip carbon.
Ngudn vén cho Fondo BioClimatico dén tir viéc
ban Gidm phat thai ty nguyén (VERs) cho céac
nhém tw nhan véi mire gia $13/t4n carbon [12].

¢. Nhém céng cu nhdm néng cao trdch nhiém
Xxa hoi

- Nhan sinh thai

Tai Lién minh Chau Au cé khoadng 21 mat
hang tiéu dung s& dung nhan hiéu sinh thai:
May tinh, ti vi, du lich,...

Nh3n sinh thai dwoc phat trién rong rai & MY,
Green Seal d3 cdp nh3n sinh thai cho khoang
234 sdn pham thudc trén 50 loai nhom san
pham: Son, mycin, ...

Viéc st dung céc cong cu kinh té trén & cac
nuwdc cho thdy mot sé tac dong tich cue nhw céc
hanh vi méi truvong duwoc thué diéu chinh mot
cach tv giac, cac chi phi clia xd héi cho cong tac
bdo vé mdi trudng ¢ hiéu qud hon, khuyén
khich viéc nghién ctru trién khai ky thuat céng
nghé co lgi cho bao vé moi truwong, gia tang
ngudn thu nhip phuc vu cho cdng tic bao vé
moi trwong va cho ngan sach nha nuwdc, duy tri
tot gid tri méi trudng cha qudc gia.

Viéc gidm phat thai khi nha kinh vao khi
quyén duoc thyc hién thdng qua bién phap truc
tiép (dinh mirc d6i véi lvgng phat thai khi nha
kinh) hodc bién phap gidn tiép nhu chinh séch,
quy dinh, bién phép kinh té& trong d6 cong cu
kinh té c6 vai trd quan trong trong diéu chinh
theo huéng tich cuc, cé tac dung bat budc ngudi
gay 6 nhiém phai thyc hién cadc muc tiéu gidm
phat thai bang cac phuong tién va chi phi hiéu
qud, kich thich sy phat trién cdng nghé méi.
Muc tiéu cha nghién clru nay la gidi thiéu céc
cobng cu kinh té trong quan ly phat thai khi nha
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kinh dang duoc dp dung tai Viét Nam, phan tich
duogc wu diém, han ché, tinh phu hop cla tirng
nhém cong cu, tir dé c6 nhitng dé xudt nham
phat huy diém manh, khai thac t6t cic co hoi
dong thoi khdc phuc tét nhitng diém yéu trong
viéc ap dung cong cu kinh té tai Viét Nam.

2. Phuwong phap nghién ciru

2.1. Khu vuc nghién ciu

Viét Nam la nudc cé tong lugng phat thai
thap trén toan ciu, cu thé |a ndm 2014 chi phat
thai khoang 284 triéu tdn CO,. Trong d6, nédng
Iwong 13 linh vue phét thai 1dn nhat véi 171,62
triéu tdn CO, twong duong. Nong nghiép xép
thir 2 véi 89,75 triéu tan CO, twong duong.
Nganh cdng nghiép phat thai 38,61 triéu tan
CO, twong duong. Riéng linh viyc st dung déat,
thay d&i st dung dat va 1am nghiép khong phat
thai da hap thu duoc 37,54 triéu tan CO, twong
duong [9].

Tuy murc phét thai binh quan dau ngudi cta
Viét Nam thap hon Trung Quéc, Han Quéc va
Thai Lan, song dang tang vdi téc d6 nhanh hon
so v&i cac qudc gia nay. Cu thé, mirc phat thai
binh quan dau ngudi d3 tang gan 6 lan, tir 0,3
tan CO,/ngudindm 1990 1én 1,71 tan CO,/ngudi
nam 2010, trong khi Trung Qudc tang 3 lan, Han
Qudc ting 2,5 Ian va Thai Lan tang 2 1an [6] [17].

Trong nd lwc chung toan cau nham gidm phat
thai khi nha kinh, Viét Nam d3 dé trinh Déng gép
do quéc gia ty quyét dinh (NDC) cdp nhat Ién
Ban Thu ky cla Cong wdc khung Lién hop qudc
vé bién d6i khi hau. Theo d6, bang ngudn luc
trong nwdc, dén ndm 2030, Viét Nam sé giam
9% téng lwgng phat thai khi nha kinh so véi Kich
ban phéat trién thdng thuwong (BAU) qudc gia,
tuvong duong 83,9 triéu tan CO, tvong duong;
mirc déng gép 9% nay cé thé duoc tang lén
thanh 27% so v&i BAU quéc gia (twong duwong
250,8 triéu tan CO, twong duong) khi nhan duoc
ho tro qudc té thong qua hop tic song phuong,
da phuong va céc co ché trong khudn khd Théa
thuan Paris vé bién d6i khi hau [19].

2.2. Phwong phdp phdn tich SWOT

Phan tich SWOT (Hinh 1) duoc viét tat cla 4
chir:

- Strenghts (Diém manh, wu thé)

- Weaknesses (Diém yéu, diém khiém khuyét)




- Opportunities (Co hoi, thoi co)

- Threat (Thach thirc, mdi de doa)

M6 hinh phan tich SWOT do Albert Humphrey
phat trién vao nhitng ndm 1960-1970. Day la
két qua cia mot du an nghién ciru do dai hoc
Standford, My thuc hién. Dy an nay s dung dir
liéu tlr 500 cdng ty cé doanh thu I&n nhat nuéc
MYy (Fortune 500) nhdm tim ra nguyén nhan
that bai trong viéc 1ap k& hoach cla cdc doanh
nghiép nay. Albert cling cac cdng su clia minh
ban dau d3a cho ra md hinh phéan tich cé tén goi
SOFT: Théa man (Satisfactory) - Piéu tot trong
hién tai, Co hoi (Opportunity) - Diéu tét trong
twong lai, L&i (Fault) - Diéu xau trong hién tai;

Cohi(0)

Nguy co (Threat) - Diéu xau trong twong lai. Pén
nam 1964, sau khi mé hinh nay duoc gidi thiéu
cho Urick vad Orr tai Zurich Thuy Si, ho d3 d6i
F (Fault) thanh W (Weakness) va SWOT ra doi
tlr d6. Phién ban dau tién duogc thir nghiém va
gidi thiéu dén cong ching vao ndm 1966 dua
trén cong trinh nghién clu tai tap doan Erie
Technological. Ndm 1973, SWOT duoc st dung
tai ] W French Ltd va thuc sy phét trién tir day.
DAau ndm 2004, SWOT d3 duwgc hoan thién va
cho thay kha nang hitu hiéu trong viéc dua ra
cling nhu théng nhat cdc muc tiéu cla td chirc
ma khdng can phu thudc vao tu van hay céc
ngudn lyc tén kém khac.

Hinh 1. Mé hinh SWOT

Trong bai bao bay, phvong phdp SWOT duwoc
rng dung phan tich nhém cdng cu tao ngudn thu
va nhém coéng cu tao 1ap thi truong tai Viéet Nam
nham hiéu rd Diém manh, Diém yéu, Co hdi va
Théch thirc cta tirng cdng cu. Théng qua phén
tich SWQT, chung ta sé nhin r6 muc tiéu cling
nhuw cac yéu td trong va ngoai cla thj trwong cd
thé dnh huwéng tich cyc hodc tiéu cuc téi muc
tiéu ma Viét Nam dé ra.

Ap dung mé hinh phan tich SWOT vao déi
tuwgng céng cu kinh té€ s& bao gbm cac budc
chinh: (1) Xac dinh cdc nghién ctru trén thé gidi
d3 c6 cac két qua vé quan ly phat thai khi nha
kinh bang cong cu kinh té&; (2) Thu thap, théng
ké s6 liéu, phan tich tinh hinh dp dung cdc nhém
céng cu kinh té tai Viét Nam; (3) Phan tich cac

g6c do va kha nang &rng dung cac nhém céng cu
kinh té trong diéu kién cda Viét Nam.
3. Két qua va thao luan

3.1. Phén tich nhém céng cu tao nguén thu tai
Viét Nam

3.1.1. Thué bdo vé méi trurong

Luat Thué bdo vé méi trudrng (2010) (BVMT)
quy dinh khung thué bao vé méi truong vdi
murc ti thidu tuyét d6i va mirc tdi da tuyét déi.
Mrc thué suat t6i thiéu tuyét ddi va mirc thué
suat tdi da tuyét doi dugc xac dinh dua trén co
s&@ mirc d6 anh hudng cé hai dén méi trwong
hodc chi phi xt& ly cdc hdu qud tiéu cuc do viéc
st dung/tiéu thu cac hang hoa duogc lya chon
gay ra. Thué€ bao vé mdi trudng cé thé ap dung
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d&i vai viéc sdn xuat va nhap khau mot s6 hang
hoa dugc xem nhu |a ¢é hai véi moi trwong, dac
biét |a ddu hoa va than d4. San pham xuat khau
dwoc mién trir khoi thué nay.

Thu ngan sach thué bao vé moéi trwdng tang

qgua cac nam nhw nam 2015: 27.616 ti
2016: 44.326 ti dong, 2017: 45.101 ti

dong,
dong,

2018: 43.067 ti dong. Ti 1é % so véi tong thu
ngan sich tang dan: 2015 (2,8%), 2016 (4,03%),
2017 (3,26%), 2018 (3,08%) [8].

Bdng 1. Biéu khung thué'[7, 8]

STT Hang héa Pon vi Ir\\ﬂatr:;t:::) (tizgg{:affﬁ u‘g d“"f:;;:fj;i’;:?;ﬁ?
BVMT 2010 ; :
1. Xang, dau, m& nhén
1 Xang, trir ethanol Lit 1.000-4.000 3.000-8.000
2 Nhién lidu bay Lit 1.000-3.000 3.000-6.000
3 Dau diesel Lit 500-2.000 1.500-4.000
4 Dau hoa Lit 300-2.000 300-2.000
5 Dau mazut Lit 300-2.000 900-4.000
6 Dau nhon Lit 300-2.000 900-4.000
7 M& nhorn g 300-2.000 900-4.000
1. Than da
1 Than nau Tan 10.000-30.000 Khéng thay déi
Than an-tra-xit (antraxit) Tan 20.000-50.000 Khéng thay déi
Than m& Tan 10.000-30.000 Khéng thay déi
4 Than da khac Tan 10.000-30.000 Khéng thay déi
. HCFC Tén 1.000-5.000 4.000-20.000
v, | TUinylen Th“ufg dignchiv |y 30.000-50.000 40.000-200.000
V. Th“:;:'f;;‘:;:‘;?g'°a' Kg 500-2.000 Khong thay d6i
VI Th“;;:‘c"h'g:’:;::g; loai Kg 1.000-3.000 Khong thay di
VI Th‘:zzgf‘l’oqa:‘ﬁ:r:acré?é" Ke 1.000-3.000 Khong thay ddi
VIIL. Chifa'?f;,frfh"égs?x::éc Kg 1.000-3.000 Khéng thay di

Dy thao Luat sira d6i, bd sung mot sé diéu
cUa Ludt Bdo vé mdi trwong dang duoc trinh
Quéc hdi. Trong do, dé xuat tdng mirc thué cda
muc |. Xang, ddu, m& nhon, muc Il va muc IV cia
biéu khung thué (Bang 1). Theo d6, murc thué dai
V@i xang trir ethanol dé xudt &@ mérc 3.000-8.000
dong (mirc cli: 1.000-4000 déng), dau diesel
1.500-4.000 déng (mtrc cli: 500-2000 d6ng).

Nhiéu quan ngai vé dnh hudng cla ban
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hanh thué mai cling nhu viéc tang thué 1én
cdc hoat déng kinh té. Vi vay can phai ddnh
gia toan dién nhirng tdc déng cla ting thué
bdo vé moéi trwdng dén cdc mat kinh té -

xa hoi.

3.1.2. Phiva Ié phi méi trurong

Phila khodn thu dwoc st dung dé bu ddp mot
phan cac chi phi cho céng tac bdo vé va quan ly
méi trwong, dong thoi ddm bao cung cap dich




vy truee ti€p cho ngudi ndp phi. Chinh sach phi
mdoi trwdng hién nay & Viét Nam bao gém:

Phi bao v& moi trudng d6i vdi nude thai (Nghi
dinh s& 154/ND-CP, ngay 16/11/2016 cGa Chinh
pht) muc tiéu giam thiéu 6 nhiém moi truong
do nwdc thai gay ra, st dung ngudn nudc sach
mot cach tiét kiém va hiéu qua da dwoc dp dung

tlr ndm 2003. Trong ndm thong s6 6 nhiém tinh
phi (Bang 2), thay ngan (Hg) cé murc phi cao
nhat (20.000.000 ddng), tiép theo 1a Asen (As),
Cadmium (Cd) cung mirc phi 2.000.000 déng va
Chi (Pb) & mdrc 1.000.000 déng. Hai thong sb
nhu cau & xi hda hoc va téng chat ran lo Iirng ¢6
murc phi 2.000 déng va 2.400 déng tuong ng.

Bdng 2. Mtrc phi bdo vé méi trwdng cho nudc thai [3]

STT Céc thong s6 6 nhiém tinh phi Mtrc phi (VND)
1 Nhu cau O xi héa hoc (COD) 2.000
2 Téng chat ran lo Itrng (TSS) 2.400
3 Thay ngan (Hg) 20.000.000
4 Chi (Pb) 1.000.000
5 Asen (As) 2.000.000
6 Cadmium (Cd) 2.000.000

S6 tién phi bao vé méi trudng ddi vdi nwdc
thai sau khi trir sé tién phi dwoc trich dé lai theo
guy dinh dwgc nop vao ngan sach dia phuong
dé sir dung cho cong tac bao vé mdi trudng; bd
sung ngudn von hoat ddng cho Quy bao vé méi
truong cla dia phuong dé sir dung cho viéc
phong ngira, han ché, kiém soat 6 nhiém moi

trudng do nwdc thai; t6 chire thye hién céc giai
phap, phuong an céng nghé, k§ thuat x& ly. S6
thu phi bdo vé mdi trudng d6i véi nudc thai
bao gdm nudc thai sinh hoat va nudc thai cong
nghiép (Bang 3) tdng theo cidc ndm: 1.082,1 ti
ddéng (2015), 1.287,5 ti déng (2016), 2.102,4 ti
dong (2017).

Bdng 3. S6 thu phi bdo vé méi trivong déi véi nwdce théi [3]

Pon vj: ti déng

STT Phi bdo vé méi trwérng Nim 2015 Nim 2016 Nim 2017
1 Nudc thai sinh hoat 1.016,8 1.216,1 2.016,9
2 Nudc thai cdng nghiép 65,3 71,4 85,5

Téng cdng 1.082,1 1.287,5 2.102,4

Phi bdo v& méi truong ddi vdi khai théac
khodng san (Nghi dinh s6 164/2016/ND-CP, ngay
24/12/2016): Day la mot loai phi duoc thu tlr
cac hoat dong khai thac khodng san. Phidp dung
cho céc loai khodng san: D3, fenspat, soi, cét,
dat, than, nudc khoang thién nhién, sa khoang
ti tan, cac loai khodng san kim loai, quang apatit,

dau thd va khi thién nhién,... S6 thu phi bao vé
mdi trwdng tang theo cdc nam, cu thé: 1.923,6
(2015), 2.188,6 (2016), 2.452,9 (2017) (Bang 4).

Ngudn thu tir phi bdo vé méi trwdng déi véi
khai thac khodng san duoc dung dé chi cho muc
dich hd tro trong cong tac bao vé, khai thac
nguodn tai nguyén thién nhién.

Bdng 4. S6 thu phi bdo vé méi trudng déi vdi khai thdc khodng sén [4]

Don vj: ti déng

Phi b3do vé méi trwdng Nam 2015

Nam 2016 Nam 2017

Khai thac khoang san 1.923,6

2.188,6 2.452,9

Phi bado vé méi truong déi véi khi thai: Phi
bdo vé mdi trwong déi véi khi thai chwa cé
hwdng dan chi tiét vé cac thd tuc, phwong thirc

dang ky va kiém ké khi thai cling nhu cap Gidy
phép xa khi thai.
Theo Luat s6 97/2015/QH13 vé phi va Ié phi,
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Chinh phd chiu trach nhiém ban hanh phi bao
vé mdi trudrng déi véi khi thai. Nhiém vy, hoat
dong bao gobm: (1) Panh gid tdc déng trong
hoat déng giam nhe phat thai khi nha kinh;
(2) Danh gia tdc dong dén cac d6i twgng lién
quan; ddi tuwong chiu phi; NSNN va tdc déng
dén kinh té& - x3 hoi; (3) Panh gid tac dong,
ma&i quan hé gilta phi va cac co ché dinh gia
carbon khac; (4) Ra soat hé théng thué, phi
hién hanh dé tranh chdng chéo, trung 13m

cac loai phi; (5) Quan ly va s&t dung ngudn
thu theo hudng trao thém quyén cho chinh
quyén dia phuong dé st dung truc ti€p céc
khoan phi nay.
3.1.3. Phén tich SWOT d6i véi nhém céng cu tao
ngudn thu

Céng cu SWOT duoc ap dung dé phan tich
diém manh, diém yéu, co hoi, thach thirc doi
v&i nhém cdng cu tao ngudn thu duoc trinh bay
chi tiét tai Bang 5 sau day.

Bdng 5. Ap dung SWOT phén tich nhém cbng cu tao nguén thu

DIEM MANH (S - STRENGHT)
- Viét Nam cé muc tiéu ré rang trong NDC.
- Khuyé&n khich ngudi san xuat thay ddi cong
nghé, san pham, quy trinh san xuat dé giam muc
thué phai déng.
- Viét Nam d3 c6 kinh nghiém thu thué BVMT
trén nhién liéu héa thach nhu dau, than,...
- PGi v&i Phi BVMT, mirc phi va 1 phi dwa ra thap
nén tao dugc sy dong tinh cha ngudi dan va
doanh nghiép.
- Tao khodn thu dé bu dap chi phi bdo vé mai truong.

DIEM YEU (W - WEAKNESSES)
- Chua cé bién phap manh mé ddi vai hanh vi vi pham.
- P4au tu hé théng thiét bi va hé théng quan ly gidm sat,
kiém soét viéc ddnh thué vao céc hanh vi gay 6 nhiém
moi trwdng doi hoi chi phi I&n.
- Phan b6 va st dung ngudn thu thué chua ré rang
minh bach.
- PGi vé&i cong cu phi, vdi mirc phi qua thap nha san xuat
san sang chap nhan déng phi dé thai vao mai trudng.

CO HOI (O - OPPORTUNITIES)
- Khuyén khich d3u tw, khuyén khich xuat khau,
thuc day chuyén dich co cu kinh té&, phat trién
san xuét kinh doanh va chd déng héi nhap kinh
té qudc té.
- Cai tao thué BVMT theo huwdng gidm phat thai
khi nha kinh.
- DGi v&i cong cu Phi, tao khoan thu bu dap cac
chi phi quan ly, bdo vé, dau tw cho méi truong va
ngdn nglra ngudi gay 6 nhiém xa thai cac Chat 6
nhiém cé thé x ly dugc vao moi truong.
- Phi BVMT la cdng cu gilp cic nudc trén thé gidi
va Viét Nam thu héi vén trong thoi gian hop ly.

THACH THU'C (T - THREATS)

-Da&i twong chiu thué con han hep. Luat Thué BVMT quy
dinh chicé 8 nhém chju thué: Xang, ddu, m& nhon; Than
d4; Dung dich hydro-chloro-fluoro-carbon (HCFC); Tui
nylon thudc dién chju thué&; Thuéc diét co6 thudc loai
han ché sir dung; Thudc trir méi thudc loai han ché st
dung; Thuéc bao quan Idm san thudc loai han ché sl
dung; Thuéc khir trung kho thudc loai han ché sir dung.
-Vé mircthu thué BVMT: M(rc thué chua hop ly gitra cac
déi twgng: Mirc d6 gay tdc dong xau dén méi truong
cla than gay, than m&, than nau rat khac nhau nhung
lai chju cuing mét mdrc thué va tuy st dung than gy hai
cho méi trudng hon xdng dau nhwng lai chiu mirc thué
thap hon xang dau (thué danh trén 1 lit xdng tir 1.000-
4.000 d6ng) va cao hon thué danh vao dau diesel (thué
danh trén 1 lit dau diesel tir 500-2.000 déng).

- Nhiéu loai sdn pham dang chju qua nhiéu loai thué, vi
mot sdn pham cé thé d3 phai chiu rat nhiéu loai thué
nhu thué tiéu thy dic biét, thué xuat khau, thué nhap
khau,... nay lai thém thué& bao vé méi trudong.

- Quy dinh vé phi BVMT chua cé sy gan két chit ché
gitra phat trién kinh t& vdi bao vé moi truong.

- Phi va 1& phi méi trwdng mdi chi bwdc dau tao ngudn
thu cho ngan sdch ma chwa phat huy dwogc vai tro cong
cu kinh té& diéu tiét vi mé, han ché& cac hoat dong gay 6
nhiém mai trwong.
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3.2. Phén tich nhém céng cu kinh té tao Idép thi
trwong

3.2.1. Tin chi cda cdc dy dn Co ché phdt trién
sach (CDM), co' ché tin chi chung (JCM)

Co ché& CDM 13 co ché hop tac gitta nwdc
phat trién va nudc dang phat trién nham giup
nudc dang phat trién dat duoc sy phat trién
bén vitng va déng gép vao muc tiéu cudi cung
cla Cong wdc va gilp cac nwdc phat trién dat
duoc sy tudn thd cdc cam két cda minh vé gidm
va han ché phét thai dinh lvong quy dinh cla
Nghi dinh thu Kyoto.

Viét Nam d3 phat trién nhiéu du 4n CDM va
thiét 1ap khung quan Iy nha nwéc di vao hoat
dong tir rat sém. Dén 31 thang 3 ndm 2017, Viét
Nam d3 c6 255 dy 4n co ché phat trién sach
(CDM) va 10 chuong trinh hoat dong CDM (PoA)
dugc dang ky véi udce tinh téng lugng giam phat
thai KNK 13 19.653.872 tan CO,. Trong nhirng dy
an nay, 69 du én (bao gdm 68 du 4n CDM va mot
CDM PoA) d3 nhan duwoc 17.793.032 chirng chi
CER, trong ddé cé 59 dy an trong linh vyc nang
lwong va 10 dy &n trong lihh viee chat thai [1].

Tinh dén thoi diém 30/6/2019, téng s tién
|& phi ban/chuyén tin chi dugc xac nhan (CERs)
cla du 4n CDM d3 duwoc thu nép vao Quy Bao
vé Méi truwong Viét Nam |a 45,52 ty dong, cla
hon 56 du an CDM. Lé phi thu dwgc tlr viéc ban/
chuyén CERs dugc quan ly va s dung dung

theo quy dinh cta phap luat hién hanh. Khoan
thu tir 1& phi ban CERs dwgc st dung cho viéc
tro giad cho gia ban dién cla du an dién gié; ho
tro tai chinh cho xay dung van kién dy an CDM,
cho cac hoat ddng phd bién, tuyén truyén nang
cao nhan thirc vé bién ddi khi hau va CDM; hd
tro cac hoat dong cta Ban chi dao thuc hién
UNFCCC va Nghi dinh thu Kyoto.

Vé gid CER (Hinh 2), giai doan cam két dau
tién (2008-2012), gid CER theo chiéu hudng
giam, c6 nhing Itc gid dat gan 25 USD/tan CO,
(2008) va dao dong trong khoang 13-14 USD
trong ndm 2009-2011, thdp nhat 1a ndm. 2012
c6 thoi diém gidm xap xi 0 USD. Giai doan thuc
hién 2 (2013-2020): Gia CER bién déng manh,
cao nhét la hon 0,7 USD/tdn CO,. Nam 2018-
2019, gia khodng 0,15-0,2 USD/tan Co,.

Hién nay, CER cla cac dy an CDM con dugc
giao dich tai thi trwong ty nguyén. Day la thi
trwdng cung cap cho cac doanh nghiép, t6 chirc
phi chinh phl va cd nhan kha ning tu bu dp
lwgng khi thai clia ho trén co s& ty nguyén bang
cach mua tin chi carbon. Cac khoan tin dung
duwoc tao ra theo CDM hodc theo céc tiéu chuan
khac hoat dong trén thj trudng ty nguyén. Thij
truong tu nguyén nay hoat déng khéng phai vi
nghia vu cla chinh phd ma 1a van dé trach nhiém
xa hoi (CSR) clia riéng (doanh nghiép) hoac phan
tng véi ap luc thi trudng va du luan.
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Hinh 2. Bién déng cta gid CER [1]
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Sw khac biét gitra thi trwong tuan tha va thi
trudng tw nguyén |a thue té 13 cidc bén tham gia
khéng thé st dung tin dung carbon tu nguyén
(VER) dé ddp (rng cac nghia vu cla ho theo
chuong trinh tudn thd cbda Nghi dinh thu Kyoto
nhung tin chi carbon tuén tha, CER c6 thé dugc
chdp nhan b&i cac bén tham gia mudén ty nguyén
bu lwgng phat thai cha ho.

JCM: La co ché& Nhat Ban dé xuat ddi vai cac
quéc gia dang phat trién nham thiuc day viéc
chuyén giao va phd bién cac cdng nghé phat thai
carbon thdp dé hudng téi tang trudng xanh &
nuwdc sé tai va hd tro thue hién cam két qudc
té& vé gidm nhe phat thai khi nha kinh cla Nhat
Ban.

Muc dich ctia Co ché& JCM: (1) Phé bién cong
nghé, san pham, hé théng, dich vu, co s& ha
tang carbon thap cla Nhat Ban, gép phan phat
trién bén virng tai cac nwdc dang phat trién;
(2) Dong goép gidm phat thai khi nha kinh dinh
lvgng thdng qua hanh dong giam thiéu & céc
nudc dang phat trién va dat dugc cdc muc tiéu
giam phat thai cda cdc nudc phat trién (Nhat
Ban); (3) Pdng gdp vao muc tiéu ctia UNFCCC vé
giam phat thai toan cau;

14 qudc gia tham gia vao Co ché JCM trén
thé gidi. Viét Nam la quéc gia th& 6 ky Ban ghi
nhd hop tic vé Tang trudng carbon thap giira
Viét Nam va Nhat Ban (ngay 02 thang 7 nam
2013) nhdm trién khai thuc hién Co ché JCM.

Tinh dén ndm 2020, d3 c6 14 dy an duoc
dang ky v&i titm nang gidm phat thai khi nha
kinh dat 15.996 tCO: tuwong duong/nam. Viét
Nam cé s6 du an dugce dang ky nhiéu thi 2 sau
In-d6-né-xia voi 19 du an. Danh muc cac dv
an duogc dang ky tai Bang 1. Trong s6 14 dy an
duoc dang ky, c6 11 dy an nhan duwoc tai tro
tlr BO Moi treong Nhat Ban va 03 du an nhén
duoc tai tro tir B Kinh té, Thwong mai va Cong
nghiép Nhat Ban. Téng kinh phi dugc nhan |3
gan 35 triéu USD, chiém 38% téng kinh phi thuc
hién cac du an [2].

Dén nay, d3 c6 6 du an di vao hoat déng
va duoc giam sat, tham tra sé liéu hoat dong,
cap tin chi cac-bon. Uy ban hén hop hai nuwéc
d3 xem xét va cip tong cong d3 co 4.415 tin chi
carbon, tuong duong véi 4.415 tdn CO, td cat
giam duoc so vai lvgng phat thai khi nha kinh
khi chua c6 du an. Luwgng tin chi cac-bon duoc
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phan b6 cho Chinh phd Nhat Ban, Chinh phd
Viét Nam va cdc don vi tham gia du an.

Tuy nhién, quéa trinh tham van céc don vi lién
quan cling chi ra rang viéc thyc hién Co ché JCM
trong thoi gian qua van con mdt s6 ton tai va
thach thirc nhat dinh. V& phuwong dién quan ly,
chinh sach, Viét Nam van chua cé quy dinh cu
thé vé ché& dd bdo cdo tinh hinh thuc hién dy an
ddi vai cac bén tham gia dy an, ché tai x& ly vi
pham d6i vdi hoat dong thuc hién dy an JCM.
3.2.2. Hé théng tao tin chi

Véi sy hd trg clia Ngan hang thé gidi, Viét
Nam tham gia dy an Sang kién san sang thi
trwdng carbon toan cau (Partnership for Market
readiness - PMR). Chuong trinh PMR la mét
trong nhitng cong cu dugc quéc té xem 13 hitu
hiéu dé tao dong luc cho tat cd cac bén tham gia
cac hanh déng gidm nhe phat thai KNK tir cac
hanh déng ty nguyén nhu NAMA, chuyén thanh
cac co ché bat budc khi cac chinh sich thué,
phi, co ché& han ngach phat thai, cac diéu kién
vé nhan carbon, diu vét carbon s& hinh thanh &
nhiéu noi trén thé gidi.

Chuong trinh PMR toan cau dén 2018 d3a co
trén 30 qudc gia, vung l3nh thé duoc ho trg ki
thuat va tai chinh dé nghién ctru tir titm ndng
ap dung dén viéc thir nghiém, thi diém cac cong
cu thj trwdng nhu thué, phi, thiét [4p thi truong
mua ban han ngach phat thai carbon [11].

Hai nghién cttu thi diém chuan bi sdn sang
cho thj truong céc-bon trong (1) Linh vuc quan
ly chat thai rdn & Viét Nam do B6 Xay dung thuc
hién; (2) Linh vyc san xuat thép do BO Coéng
Thuong thyc hién.

Cac nghién ctru thi diém s& tao tin chi trong
[inh viec quan Iy chat thai, san xuat thép va danh
danh gid tiém nang phat thai KNK. Cac ndi dung
chinh gbm: (1) Xay dwng dudng phét thai thong
thuong (BAU) nghia la phat thai khi chwa c6
hoat dong giam nhe; (2) Xay dwng dudng co s&
cép tin chi; (3) Xay dwng kich ban gidm phat thai
khi nha kinh.

3.2.3. Phén tich SWOT déi véi cbéng cu tao lép
thi trwong

Chi tiét phan tich diém manh, diém yéu, co
hoi, thach thire déi véi nhém cong cu tao 1ap thi
truong dugc trinh bay tai Bang 6.




Bdng 7. Ap dung SWOT phén tich nhém cbng cu tao ldp thj trudng

DIEM MANH (S-STRENGHT)
- Hé théng quan ly thé ché, chinh sach da co
va hoat déng hiéu qua: Chinh phd d3 ban hanh
nhidu chinh sach vé sir dung ning luvong tiét
kiém va hiéu qud nhu Chuwong trinh muc tiéu
qudc gia vé sir dung ndng lugng tiét kiém va hiéu
qua, ...
- Viét Nam cling da ban hanh cac chinh sach wu
tién vé phat trién ndng luvgng tai tao phu hop vdi
tiém nang, diéu kién qudc gia dam bao an ninh
nang lwong, bao vé moi trwdng. Cac chinh sach
nay khuyén khich ngudi dan sir dung tiét kiém,
hiéu qua trong sdn xuét, sinh hoat thdng qua cac
hoat dong tiét kiém ndng lvgng va sir dung nang
luong tai tao.
- Co ch& JCM d3 gitp Viét Nam tao ra mot kénh
dau tv madi cho cdc hoat déng giam nhe phat
thai khi nha kinh; cidc doanh nghiép duoc tiép
can va ap dung cac céng nghé, san pham, hé
théng, dich vu cdc-bon thap.

DIEM YEU (W-WEAKNESSES)
- Viét Nam con gap nhiéu kho khan trong viéc tinh toan
phat trién nén dé xac dinh mirc gidm phat thai KNK khi
xay dung cac du dn CDM cho nhiéu Iinh virc.
- Cac du 4n CDM & Viét Nam thudng cé quy md nhéd
hon so véi cac nudce trong khu vie nén tiém ndng thu
duogc sé lvong CERs 1a khéng 1dn nén it dwoc céc nudce
trong Phu luc | cla UNFCCC quan tdm dau tuw.
- Cac t6 chirc & Viét Nam van chua ranh vé cac co ché
va thl tuc phadp ly nén cdc dy an thuong rat cham
duoc thong qua.
- CDM van chua duoc 1ong ghép thich dang vao quy
hoach nganh (ndng lwgng, rirng, rac thai...) hodc trong
chién luoc cla cac t6 chirc chi chot.
- Cong tac gido duc, tuyén truyén trong cdn bd Nha
nuwdc va quan ching chua dugc phé bién nén gip
rat nhiéu khé khan trong viéc trién khai dv an & dia
phuong.
- V& phuong dién quan Iy, chinh sach, Viét Nam van
chua cé quy dinh cu thé vé ché& dd béo cdo tinh hinh
thue hién du dn d6i vdi cac bén tham gia dy an, ché tai
Xt ly vi pham d8i véi hoat dong thuc hién dy an JCM.

CO HOI (0-OPPORTUNITIES)
- Viét Nam ciing duoc sy hd tro vé tai chinh va
ky thuat cla céc t6 chirc Quéc té. Viét Nam cé
nhiéu [inh virc rat cé tiém ndng phat trién dy an
CDM: Nang lugng, thu hdi va sir dung khi dét
dong hanh, thu hoi va st dung CH, tir cac bai
x(r ly rac thai va cdc mé khai thac than, tao cac
bé& chira va bé tiéu thu khi nha kinh: Trong rirng,
chuyén dé&i va st dung nhién liéu hoa thach.
- P6i v6i cac dy an JCM: Thuc day viéc chuyén
giao va phé bién céc cdng nghé phat thai carbon
thap dé hudng tdi ting trudng xanh.
- Hé thdéng tao tin chi 1a cdng hiéu qua tao dong
Iwc cho tat ca cac bén tham gia cdc hanh déng
gidm nhe phat thai KNK tir cac hanh dong ty
nguyeén.

THACH THU'C (T-THREATS)
- M6t s8 nwdc phat trién con e ngai dau tw vao cac dy
4n CDM do mrc d6 rui ro clia cac du an.
- Giam qua trinh chuyén giao cdng nghé, lam cham qua
trinh tai chinh, cadc nuwdc chi nha sé& phai chju toan bd
chi phi cho viéc thuc thi du dn gidm khi thai.
- D6i vdi du an JCM: Ve trién khai thuc hién du an, cac
du an thyc hién doi héi phai dp dung cong nghé tién
tién cha Nhat Ban, chi phi I&n. Khi m& réng quy md
thuc hién sé la ganh nang chi phi cho doanh nghiép
Viét Nam vi chi dwoc ho trg nhiéu trong giai doan dau
tw ban dau hodc thi diém.

4. K&t luan

Céng cu kinh té& trong quan ly phat thai khi
nha kinh cé tac déng truc tiép tdi thu nhap hoac
hiéu qua kinh t& cla hoat déng san xuat kinh
doanh, nham ngén nglra tdc dong tiéu cyc toi
moi trwdng. S dung cong cu kinh té s& dam
bdo yéu cau tiét kiém tai nguyén, giam thiéu 6
nhiém va nang cao kha ndng tai ché, tai st dung
chat thai. Diéu d6 dan dén két qua 1a chat lwong

moi trudng ngay cang duoc cai thién hon. Mat
khéc, nhitng Iinh vire can wu tién dau tw va khoi
phuc thi viéc s dung céng cu kinh té ciling s&
thuc thi dé dang.

Viét Nam can hudng dén viéc dé xuat hé
théng cac cdng cu kinh t&, co ché dya vao thi
trudng cho bao vé moi trwong va tim ra nhitng
bién phap dé khac khuc hau qud. Nhitng thong
tin méi nhat vé cdc chinh séch, co ché, chuwong
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trinh cé lién quan nhu ETS, thi trwdng carbon
trong nwéc va thé gidi, cac dy an giam phat thai
cap qudc gia va qudc té can tiép tuc duoc cap
nhat va nghién ctru. Ddng thoi, dé xuat 16 trinh
tai cau truc, gidi phap dé phat huy vai tro cla
hé théng cac cdng cu kinh té, phat trién ngudn
nhan lyc chat lvgng cao dé san sang dép (ng

cac yéu cau cla thi trudng trong tinh hinh mdi,
dac biét la trong giai doan thyc hién cac cam
két qudc té& vé bién d6i khi hdu. Chld déng tham
gia cdc chuong trinh dao tao, nang cao nang luc
trién khai cdc nhiém vy, gidi phap &rng phé vdi
bién ddi khi hau, giam phat thai KNK, thuc hién
tang trwdng xanh, phat trién bén virng.
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INTRODUCTION TO BASIC ECONOMIC TOOLS FOR MANAGING
GREENHOUSE GASES IN VIET NAM
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Abstract: The paper introduces some economic tools to manage greenhouse gas emissions including tools
for generating revenue and tools for market creation. For revenue generating instruments, environmental
protection taxes currently apply to the production and importation of certain goods considered harmful
to the environment, especially oil and coal. The draft Law on Environmental Protection Tax is proposing
to increase the tax rates on gasoline, oil, grease and HCFCs and taxable nylon bags. For environmental
protection fees, Vietnam already has fees for wastewater and extraction of assets, but fees for emissions
have not detailed guidance on procedures and methods of emissions registration and inventory. For market
creation tools, in July 2017, Vietnam had 255 clean development mechanism (CDM) projects registered with
the total GHG emissions reduction of 19,653,872 tons of CO,. In addition, 14 JCM projects are registered with
the potential to reduce greenhouse gas emissions of 15,996 tCO, equivalent per year.

Keywords: Greenhouse gas emissions, economic tools to mitigate GHG emissions.
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I8 dét, ndng ndng va han hdn. Céng tdc phong chéng thién tai va thich tng vdi bién déi khi hdu cla tinh Ldo
Cai tuy dd cd nhiéu tién bo nhung vén chwa ddp ting duorc yéu céu cua phdt trién sén xudt néng nghiép. Bai
bdo cdn cir vao cdc sé liéu théng ké va tinh hinh khéo sat & dia phuong (dén cdp huyén) ddnh gid nhitng
tdc déng cua thién tai, bién d6i khi hdu, nhu céu cta ngudi dédn déi vdi théng tin ndy va dé xudt mét sé bién
phdp phong chéng, thich trng trong san xudt néng nghiép & tinh Ldo Cai.

Tir khéa: Thién tai, bién déi khi hdu, sdn xudt néng nghiép.

1. Dat van dé

N3ang néng, han han xdy ra gy thiéu nudc
nghiém trong ddi v&i cidc hoat dong trong trot,
trong khi d6 hé théng twéi nay & Lao Cai han
ché, phan 1&n la nhd nudc troi, khdng cd hé
théng mdy bom twdi nwdc dén déng rubng ma
cht yéu do céc kénh muong tu chdy. Do d6,
vao mua khé hé théng thiy lgi bj thi€u nudc
nghiém trong, anh huwdng 1&n dén ndng suat
cay trong hoac gdy mat mua. D6i véi déng bao
dan toc, d6i twong dé bj tén thuong do thién
tai cang l1am ting ap luc 1én ho va din dén tinh
trang khong thoat dwogc ngheo.

Né&u nhuw nang néng, han han chi gay nhitng
hau qua déng ké cho trong trot, thi hién tuwong
rét dam, rét hai, swong mudi, bang gia lai gay
ra nhitng hau qua rat nang né dadi vdi ca trong
trot va chan nudi. Cac hién tugng lanh gia nay
da lam cho mot dién tich khéng nhé cay trong
bi tap, héo |4, gidm nang suat va mat trang mua
mang. Trong chan nudi, né lam cho mot sé
lwong khdng nhé gia suc, gia cdm bi bénh hoac

Lién hé tdc gid: Duong Vidn Khdm
Email: dvkham.kttv@gmail.com
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chét do khéng chiu dugc diéu kién gia lanh cla
thoi tiét. Doi véi dong bao dan téc, gia suc (chd
yéu 13 trau, bo) 13 tai san 1&n nhat, khi thién tai
nay xay ra ngudi dan cé nguy co mat trang va
khéng c6 kha nidng vuc day sau tham hoa néu
khéng dugc sy dau tu va gitp d& cla Nha nuwdc.

Song hanh cung vé&i cac hién twong trén la |
quét, sat |& dat van xay ra hang ndm khi c6 b3o
va mua lén anh huwdng dén moi mat doi séng
cla ngudi dan trong khu vuec.

Hau qud ma cdc hién tuwong trén gay ra la
rat ndng né. Co6 tac dong nghiém trong dén moi
mat doi séng nguwdi dan, dac biét trong linh vc
trong trot va chan nuéi.

2. Phwong phap va sd liéu nghién ciru

Phwong phdp nghién ciru: Bai viét mang
tinh chat téng hop phan tich céc tai liéu, s6
liéu théng ké, céc két qua nghién clru da duoc
céng bd. Vi vay, nghién ctru chl yéu dya vao cac
phuwong phap théng ké va phuwong phép diéu tra
phong van thyc dia.

S8 liéu nghién ciru: Bai viét st dung cac sb
liéu thong ké thién tai tir ndm 2000-2018 tai tinh
Lao Cai (do S& Néng nghiép va Phat trién néng
thén tinh Lao Cai cung cap), Nién gidm théng
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ké tinh Lao Cai ndm 2018 [1]. Céc s6 liéu diéu
tra khao sat phong van tai 9 huyén theo céc néi
dung: Cac hién twgng cwc doan khi hau xay ra
trong khoang thoi gian tir nam 2000-2018, khu
vurc xay ra cac hién tuong cuc doan, thiét hai do
thoi tiét cyc doan va bién phap thich &ng, cac
dich vu lién quan dén khi tuwgng, khi hau hién cé
& dia phwong, cac dich vu bao hiém lién quan
dén trong trot, chdn nudi va nudi trong thly san
hién cé, k& hoach, chinh sach thich &rng, nhu cau

théng tin tir ngudi dan vé cac thdng tin thoi tiét,
khi hau va thién tai (theo mau). Ngoai ra bai viét
con s dung céc s6 liéu cta céc nghién ciru [2,
3,4,5].
3. Tac dong cha thién tai ddi v&i san xuit ndng
nghiép

Theo sé liéu cta S&@ Néng nghiép va Phat
trién ndng thén tinh Lao Cai, cac hién tugng
khi hau cuc doan xay ra trong giai doan tlr ndm
2000-2018 (Bang 1) nhu sau:

Bdng 1. S6 dot xdy ra va thiét hai do thién tai gdy ra déi vdi tréng trot va chdn nudi
giai dogn 2000-2018 tinh Lao Cai

. . Thiét hai (Ty dong)
Hién twong So dot ~ Z -
Trong trot Chan nuoi
L quét/ sat |& dat 97 7,9 6,2
Rét dam/rét hai 140 97 63
Swong mudi/ bang gia 110 18 27
N3ang néng 60 5,3 -
Han han 8 9,5 -

Ngudn: Sé liéu diéu tra 2019, Niém gidm théng ké 2018 tinh Lo Cai

Qua Bang 1 thay ring, s6 dot rét dam/rét
hai xay ra nhiéu nhat trong s cac hién twgng
cwc doan d3 néu (gip 1,4 1an |0 quét/sat |1& dat,
gap 1,3 lan swong mudi/bang gid, gap 1,8 lan
nang néng va gap 7,5 Ian han han) va né gay
ra thiét hai I&n nhat ddi v&i tréng trot va chan
nudi. D&i vai trong trot, thiét hai do rét dam/
rét hai gap 12,3 lan do 10 quét/sat |& dat, gap
5,4 1an do swong mudi/bang gia, gap 18,3 lan
do ndng néng va gap 10,2 Ian do han han. D6i
v@i chdn nubi, thiét hai do rét dam/rét hai gap
10,2 lan do IT quét/sat |1& dat, gap 2,3 lan do
swong mudi/bang gid. Nhu vay, xét vé sé luong
cling nhw thiét hai thi rét dam, rét hai chiém so
lwgng Ién nhat trong sé céc hién tuwong da néu
va day duoc coi la hién twgng c6 anh hudng
thudng xuyén nhat dén trong trot va chdn nudi.

Bang 2 cho thay céc hién tuwong thién tai d3
tirng xay ra & tirng x3 cla tirng huyén & tinh

Lao Cai. Cling theo Bang 2 cac hién tuong thién
tai xuat hién bat cir & huyén nao cda tinh Lao
Cai, dac biét swong mudi va bang gid xay ra &
tat ca cac xa trén dia ban cta cac huyén. Do dia
hinh va dia ly khac nhau, vi vay cédc loai hinh
thién tai cé sw khac nhau & mbi huyén. Vi du
huyé&n Bao Thang rét dam, rét hai it anh huéng
trong khi ndng néng, han han lai xuat hién hau
nhuw trén dja ban toan huyén.
4. Hién trang dich vu khi twong, khi hau va nhu
cau cla ngudi dan déi véi thdng tin thién tai,
BDKH & Lao Cai

Theo tai liéu thu thap, hién nay trén dia ban
tinh Lao Cai ¢6 3 nha cung cdp dich vu khi hau, dé
la Trung tdm Khi twong Thay van Lao Cai, Cong ty
C6 phan tu van va Phat trién ky thuat tai nguyén
nuwdc va Vién quan ly thién tai Han Quéc. Pham
vi cung cép, cach thirc, co ché va hiéu qua hoat
déng duogc trinh bay cu thé trong Bang 3.
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Bdng 2. Khu vyre xdy ra thién tai & tinh Lao Cai

TP/
Hign uven Lca:: BicHa | BatXat s'c';'i'a T:g:g x:,:;:gg VinBan | BioYén | SaPa
twong
T3 Céc Ly, Trinh M3n Xuan Thanh Minh Thuong Ban
Phoi, Bao Tuwong, Than, | Giao, Phu Binh, Luvong, | Ha, Long | Khoang,
Hop Nhai, Muong Sin Nhuan, | BanLlau, | Duong Khanh, | Ta Giang
Thanh, | Lung | Hum, YTy, | Chéng, | Gia Phu, | Ta Ngai Quy, Tan Tién, Phin,
Ll quét/ Phlc‘i Ph‘lAnh, prg Sanh, Bén Bép Cho Hoa Kim Son, B?e’m I-!‘é,
sat I& dat Mdi, Nam Ban Vuogc | ME, Si ‘Phiet, Mac, V6 | Cam Con, | Ta Phin,
: Kim Luc Ma Cai | Tang Long Lao, Son | Vinh Yén, | S Pan,
Tan Thuay Luwong Ta Van,
Son Trung
Chai, Lao
Chai
Ta Trén YTy, A Trén it bi anh | Trén dja | Hau hét | itbianh | Trén dia
Phoi, dia Lu, AMU |diaban| huwdng | bantoan | cacx3, huwdng ban toan
Hop ban Sung, Dén | toan huyén trir cac huyén
Thanh | toan | Sang, Sang | huyén xa vung
huyén | Ma Séo, thap:
Rét dam/ Ngai Thau, \{6 Lao,
rét hai ‘Trung“ Van ?ofn,
: Leng Ho, Xuan
Muong Thay, TT
Hum, Khanh
Trinh Yén
Tuong,
Nam Chac
Trén Trén Trén dia Trén Tréndia | Tréndia | Tréndia | Tréndia | Trén dia
Suong dia dia ban toan | dia ban | bantoan | bantoan | bantoan | ban toan | ban toan
mudi/ ban ban huyén toan huyén huyén huyén huyén huyén
Bang gia toan toan huyén
TP huyén
Toan Bdo | Ban Vuor, Ban Trén dia Thanh Duong | Trén dia Séo My
TP Nhai Ban Qua, | M&, Sin | ban toan Binh, Quy, ban toan Ty, Ta
Quang Chéng huyén Ban Lau | Tham huyén Van, Ban
Kim, Céc Duong, Ho, St
Nang néng San Nam Pan
Tha,
Liéng
Phu, V&
Lao
Ta Trén Ban Qua, Ban Phong Ta Gia | Itbianh | Trén dia Thanh
Phoi, dia Ban Vuorc, Mé& | Nién, Thai | Khau, hwédng | ban toan Phu,
Han han Hop ban Trinh Nién, Din Chin, huyén Thanh
Thanh | toan Twong Xuan Pha Long Kim
huyén Quang, Lu
Ngudn: S6 liéu diéu tra 2019 va cdc tdi liéu [2,3,4,5]
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Bdng 3. Cdc dich vy lién quan dén khi twong, khi hGu hién cé & dia phuong

Pham vi cung cap
dich vu

Nha cung cap

i dich vu

Co ché hoat dong chia
dich vu

Cach thirc cung
cdp thong tin

Trung tam Khi
1 | twong Thay Van
Lao Cai

Toan tinh Lao Cai

Bdo cdo, Fax,
Intenet, bao,
dai.

Khoéng cé phi

Congty CP tv
van va Phat
trién ky thuat tai
nguyén nudc

ty dong

20 khu vire 18p d&t tram do mua

Tu dong cap nhat luvong
mua qua dudng chuyén
true tuyén. Chi phi dich vu
18 triéu déng/tram/ndm

Thué dich vu do
mua ty dong
Vinarain

Vién quan ly
3 thién tai Han

02 tram cdnh bdo sém thién tai.
Pham vi hoat dong: Khu vuc 1&p
Québc dat tram va cac khu vyee 1an can

Bao bang coi
théng qua 8 hé
théng loa/tram

Khong cé phi

Hién nay, Dai Khi twong Thly van Lao Cai
dang quan ly 10 tram quan trac Khi twgng, Thay
van va 22 tram do mua. Hé théng cac Tram khi
twong Thay van va céc tram do mua cla Dai Khi
twong Thay vdn Lao Cai nhitng ndm gan day da
dugc bd sung va nang cap, vi vay cong tac canh
bédo, du bao dién bién thoi tiét, thién tai d3 cé
nhiéu tién bo.

Hé théng canh bdo sdm thién tai do Vién
quan ly Thién tai Han Qudc tai tro dugc 13p dit
tai 12 vi tri (thudc cdc xa Ta Phoi - thanh phé Lao
Cai; xa Quang Kim va Phin Ngan - huyén Bat Xat).
Céc tram do mua cung cdp théng tin vé lvong
mua qua dudng truyén truc tuyén kip thoi phuc
vu cong tac dy bdo, canh bao cé hiéu qua. Ngoai
ra, cac Nha mdy thay dién con si¢ dung phan
mém tin nhan dé thong tin, tinh hinh xa It dén
cac thanh vién Ban chi huy Phong chdng thién
tai va Tim ki€m clru nan (PCTT va TKCN) céc cap
dé& chi dao kip thoi va théng bao cho ngudi dan
vung ha du phong tranh, han ché thap nhat thiét
hai do viéc xa G gay ra.

Thiét bj do mua ty ddng Vinarain do Cong ty
C6 phan Tu van va Phat trién tai nguyén nuwdc
d3 tai tro 10 bo thiét bi do mua ty dong cho
Van phong Thuong truc Ban chi huy (PCTT va
TKCN) tinh Lao Cai. D4y |a nhitrng thiét bi phuc
vu cong tic phong, chdng thién tai va tim kiém
ctru nan rat thiét thue, ¢ tac dung kip thoi phat
hién lvgng mua I&n bat thudng qua dé canh
bdo cho chinh quyén va cong déng dan cu ch
ddng phong tranh trudc nguy co | 8ng, 1T quét.

Ngudn: S6 liéu diéu tra 2019

Theo théng tin diéu tra, ngwdi dan rat can
cac thong tin vé thoi tiét khi hau, dac biét la cac
théng tin ndng vu phuc vu cho k& hoach san
xuat néng nghiép. Théng qua viéc ndm bat dwoc
thoi tiét khi hiu va cac diéu kién thoi tiét cuc
doan ngudi dan chd déng trong cong tac phong
chéng, ng pho, khac phuc hau qua thién tai khi
c6 mua bao, gidng 18c,...; di chuyén tai san ra
ngoai khu vuc sat |& dat, phong tranh |G 6ng,
I quét; chuyén déi co ciu cdy trong vat nudi;
thuc hién céc bién phap bao vé san xuat. Dai
véi Iinh vire chdn nudi: Thong qua viéc nam bat
dugc vé thoi tiét khi hdu, ngudi dan chd dong
phong chéng rét cho trau, bo va céc loai gia suc,
gia cam khéc, ddm bdo khdng hodc han ché dén
murc t8i da thiét hai xay ra.

Tuy nhién, d&i véi bén cung cap dich vu kha
nang dap irng chua day da do hé théng cic tram
quan trac, du bdo, cdnh bdo con tuong déi thua
thdt; mot s6 thiét bj chi cdnh bido dwoc mot
s6 hién twong thién tai va vdi pham vi hep; hé
théng médy mdc, thiét bj d3 cili, chwa dugc nang
cap, slra chita nén kha ndng dy bdo, canh bdo
chwa kip thoi; cdc dy an dau tu cia nha nudc
cling nhu tw nhan chua nhiéu, thoi gian hoat
déng cta dy an cé gidi han do thiéu kinh phi;
hé théng truyén tai nhirng théng tin dén nguodi
dan con han ché cd v& mat cdng nghé va con
ngudi. Tat cd céc ly do nay da lam cho hé théng
théng tin cung cp dén nguwdi dan chua day du,
kip th&i va chinh xac, vi vay nhirng thiét hai xay
ra la kho trdnh khéi.
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5. Dé xuit mét sd bién phap thich trng

Qua diéu tra thyc té€ vé danh gia vé thién tai
ddi vai SXNN & Lao Cai va tham kho céc dé xuat
trong cac nghién clru vé anh hudng cua thién
tai dé€n SXNN [6,7,8] bai viét phan tich danh gid
va dé xuat mot s bién phap thich (rng cla cac
ho gia dinh, clia cdng déng déi vdi cac loai hinh
thién tai nhuv sau:

- Bién phdp thich tng trong tréng trot:

+ S dung céc gidng cay trong cé kha nang
chéng chiu vé&i didu kién thoi tiét khic nghiét
hodc nhitng giéng ngdn ngay phu hop nham
tranh giai doan thoi tiét khac nghiét (d8i véi cay
lwong thyc), thue hién twdi nho giot hodc phun
swong (d6i v&i cay dn qua). Khi cé rét dam, rét
hai, swong mudi, bang gid: Ngudi dan thyc hién
gieo ma mudn tranh rét va 1am ma nén cling
(d6i v&i canh tac lUa);

+ Phat trién m6 hinh xen canh nhiéu loai cay
trong: Ky thuat xen canh thuc day duy tri da
dang sinh hoc mang lai san phdm néng san da
dang, giam thiéu thiét hai cho cdy trong truwdc
tac déng cla thién tai, dich bénh. Sy da dang
nhiéu loai cay trong trong phuong thirc xen canh
gilip gidam rui ro thiét hai, duy tri ning suit. O
goc do phat trién bén virng hé sinh thai, phuong
thirc xen canh tao nhiéu tang che phl bao vé
dat chong x6i mon va gitr dugc d6 phi nhiéu cla
dat. Do do6, k§ thuat nay cé thé coi la gidi phap
canh tadc néng nghiép hiéu qud, bén virng dé
duy tri ndng suat, san lugng lvong thuec, thyc
pham trudc tac dong cla khi hadu cuc doan va
thién tai.

+ Mo hinh tréng luan canh: Trong diéu kién
BDKH gia tang, tinh trang kho han trong khu vuc
s& |lam dién tich dat mét vu cé nguy co mé rong.
Do vay, phuong phap ludn canh ciy trong tng
vu trén dat rudng mot vu cé thé |a gidi phap hitu
hiéu dé khai thac hiéu qua, bén virng ngudn tai
nguyén dat, giip cho cong déng dan toc thiéu
s6 (DTTS) & Lao Cai thich rng véi BDKH & cap
khu vuc.

+M® hinh chuyén déi co ciu cay trong: Trong
hé sinh thai nwong doi, ngwdi dan st dung cay
lGa nuong, ngd, rau va mét s loai cdy mau dudi
tdc dong clia moi truong tu nhién khic nghiét,
khi hdu cyc doan va thién tai gia tang sé lam
gidm nang suat, san lugng mot s6 cay lwong
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thwe, thuwe phdm, anh hudng 1dn dén doi séng,
sinh hoat cla ngudi dan. Viéc diéu chinh thoi
vu tréng, cham sdc va thu hoach; sir dung cay
trong ngan ngay cling 1a mot bién phép thich
(rng trong trong trot nham nang cao kha nidng
cung cap lvong thuc, thuc pham ddp ¢ng nhu
ciu ngay mot tang cla nguwdi dan.

- Bién phdp thich ng trong chdn nuéi:

+ Sir dung phu phdm néng nghiép lam thirc
an duy trir cho gia suc: Thi€u ngudn thirc an dy
trlr 13 nguyén nhan co ban lam gia stc bi chét.
Khi hau cyc doan va thién tai gia tang lam cho
diéu kién chan nudi gia stc khé khan hon, ngudn
thirc 8n cho gia suc bj suy gidm, vi vay can sy
diéu chinh phwong thirc chdn nudi thé hién qua
viéc chuyén tir “d6t” phu pham ndng nghiép
sau mdi vu thu hoach sang “thu gom”, sau dé
phoi khé, bdo quan, du trir d& ch( dong ngudn
cung thirc dn cho gia suc, giam sy phu thudc
ngudn thire trong ty nhién. Hoat déng thu gom,
tich tri* phu phdm ndng nghiép con phan anh sy
thay d&i cach thirc san xuat clia ngudi dan lén
hé sinh thai ddng cd, hé sinh thai san xuat lvong
thwe, thwc phdm trong diéu kién khé han, rét
dam, rét hai. Viéc thay déi phuwong thirc chan
nudi lam gidm rdi ro v& ngudn thirc &n, tang co
hoi phat trién cho ca déng co va dan gia suc.

+ Trong cd lam thirc an duy trir: Dé gidi quyét
van dé thirc an cho gia stc, ngudi dan khéng chi
thu gom phu phdm néng nghiép sau thu hoach,
ma d3 biét ch( déng tréng co lam thirc an cho
gia stc. Day la gidi phap thuc sy cé hiéu qua
cho cap cong ddng, nhung thuc t& chi méi dwoc
cdc gia dinh cé s6 lwgng gia suc tuong d6i 16n,
thuong tir 3 con trd 1én, céc ho gia dinh cé it gia
suc thi chwa quan tam ap dung.

+ Chuyén d6i phuong thirc tha réng sang
nudi nhét: Gia stic dwgc tha réng va sinh trudng,
phat trién ngoai modi trwdng ty nhién s& gap
nhiéu khd khan dé chadm séc, bao vé khi ¢ thién
tai, dich bénh xuat hién. Vi vay, viéc chuyén dai
phuwong thirc chdn nudi la can thiét nhat 13 trong
cac dot rét dam, rét hai.

+ Di chuyén dan gia stic dé tranh rét: D€ giam
thiu nhitng tac dong cla thién tai cho dan gia
suc & vung dai cao ap dung bién phap di chuyén
dan gia suc dé tranh rét. D6 13, khi cac dot rét
dam, rét hai xuat hién ngudi dan di cv dan gia
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stc tlr viing nui cao, noi c6 nhiét dé thap va lanh
xuéng khu vire d6i nai thap, 4m hon.

- Déi vdi sat 16 dét:

Ngudi dan co bién phép trong xen bang co
dé han ché sat 1&. Khi cé cac loai hinh thién tai
khdc nhu |G 6ng, T quét ngudi dan thuwong thuc
hién di doi tai san dé tranh thiét hai.

- Déi vd'i cdng tdc truyén bd théng tin

Hién nay cach ph6 bién cac théng tin khi hau
dén nguodi dan chd yéu qua cic phuong tién
thong tin nhu bao, dai, internet. Tuy nhién, theo
cach nay van con han ché do nhitng ngudi dan
& vung sau vung xa khéng dugc tiép can véi cac
loai hinh truyén thdng nay. Kénh tuyén truyén
trén cédc loa truyén thanh cta x3, thon van 3
phuong tién chinh dé truyén dat nhitng théng
tin dén ngudi dan. BG6i vdi nhirng thon, ban dan
cw & cach xa nhau, cédn bd x3 s& phdi hop truc
tiép vdi cac doan thé nhu héi phu nit, hdi néng
dan, doan thanh nién dén tirng thén ban dé
tuyén truyén va cung véi can bo thén ban gap
tryc ti€p ngudi dan dé cé nhitng huwdng dan cu
thé.

6. Két luan

Tur k€t qua phéan tich trong nghién clru ¢ thé
thay rang:

- Rét dam, rét hai la loai hinh thién tai c6 tac
ddng manh nhat dén tinh Lao Cai ca vé s6 lvong
cac dot xay ra va nhirng thiét hai do loai hinh
thién tai nay gay ra.

- Trong trot va chan nudi 1a 2 Iinh vuc chinh
bi tdc ddng va gay tén that ning né bai thién
tai va BDKH, anh huéng Idn dén sinh ké nguoi
dan vung bi tdc dong va gay nhitng hé luy cho hé
théng kinh té - x3 héi ndi chung.

Céc giadi phap thich &rng bao gédm ca cac gii
phédp & tam vi mo cta chinh quyén (nhu cac ké
hoach, chinh sach dwogc tham muwu diéu chinh
hang ndm dé phu hop véi dién bién clia BDKH)
va céc giai phap cu thé cla cac hd dan va cong
doéng (chuyén déi co cau cay trong, diéu chinh
thoi vy, tich trit thirc an chan nudi, chan nubi
theo hinh thirc nudi nhét, gia ¢ chudng trai
tranh rét, di chuyén gia sic dén viing 4m tranh
rét,...). Tuy nhién, dé cac gidi phap cé thé ap
dung déng bd, c6 hiéu qud, bén virng 1au dai
can:

- Tang cuwdng hodc diéu chinh cac chinh séch
tai chinh nhdm khuyén khich va hd tro céc té
chirc, ca nhan, nhat 13 cac khu vue tw nhan tham
gia vao cdc hoat déng thich tng.

- Chinh quyén huyén/tinh déng vai trd trung
tam trong ho tro kinh phi dé cac don vi tu nhan
hoat doéng lién tuc, thwong xuyén, vai tro trung
tdm dé téng hop thdéng tin cdnh bdo va phat
trén cac phuong tién dai chung.

- Can gido duc, dao tao, huan luyén dé cé thé
tang cuwdng nang lyc thich ng. Tuyén truyén,
nang cao nhan thirc la giai phap hiéu qua trong
cac hoat déng thich ng & cap cdng dong, hd
gia dinh.

- Chinh sidch quan ly nguén nudc nhu: Xay
dung hé théng ao, h6 chira nwéc du trir dé sir
dung trong mua khé. Xay dyng va st dung hé
théng thuy lgi dan nwdc d&n dong rudng.

- Thay dé6i st dung dat: Nhirng vung dat han
c6 thé chuyén sang phat trién du lich sinh thai
hodc tréng nhirng loai cay, gidng cay chiu han.
Quan ly s&r dung dat tranh lam dat tré nén can
cbi, thodi hoa, khdng con kha ndng canh tac.
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ASSESSING IMPACTS OF THE NATURAL DISASTERS ON AGRICULTURE
IN LAO CAI PROVINCE AND PROPOSING PREVENTION
MITTIGATION MEASURES
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Abstract: Lao Cai is a province heavily affected by natural disasters and climate change. The most
common natural disasters occurring in this area are extreme and damaging cold spells, frost, flash floods/
landslides, hot weather events and drought. Although there are some progress on natural disaster
prevention and climate change adaptation in Lao Cai province, it has not yet met the requirements of
agricultural production development. The article is based on local statistics and surveys (at the district level)
to objectively evaluate the impacts of natural disasters and climate change on agriculture production, local’s
needs on these data, and then propose preventative and adaptive measures for agricultural production in
Lao Cai province.

Keywords: Natural disasters, climate change, agriculturure production.
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NG DUNG PHUO'NG PHAP 4DVAR DONG HOA DU LIEU AOD
TU VE TINH MODIS PHUC VU DY BAO NONG B0 PM,
KHU VyC HA NOI

Nguyén Hai Pong®, Doan Ha Phong®, Lé Ngoc Cau®
W Cyc Vién thém quéc gia
@Vién Khoa hoc Khi twong Thiy vdn va Bién déi Khi hédu

Ngay nhén bai: 24/8/2020; ngay chuyén phdn bién: 25/8/2020; ngdy chép nhén ddng: 10/9/2020

Tém tat: Ky thudt déng hda sé liéu 4D-Var trong module déng héa sé liéu WRFDA cta hé théng mé hinh
Nghién ctru va dw bdo thoi tiét WRF dd duoc ting dung tai nhidu Trung tdm nghién ciru trén thé gidi trong

nghién cttu, dy bdo néng dé PM, . trong khéng khi.

Bai bdo nay trng dung thudt todn 4D-Var trong WRF déng hda sé liéu AOD tir di¥ liéu vé tinh MODIS lam
ddu vao cho mé hinh chét lugng khéng khi CMAQ dé wdc tinh ndng dé bui PM, . cho khu vire Ha NGi.

Két qud cua thuc nghiém cho thdy néng dé PM, , sau khi déng hoa di liéu AOD cho hé théng mé hinh
WRF-CMAQ c6 twong quan R? = 0,669 vdi di¥ liéu ndng dé PM, . duoc quan trdc tai tram cé dinh Trung Yén,
két qud burdc ddu cd thé ting dung du bdo ndng dé PM, . khu vure ha néi.

Tir khéa: D6 sdu quang hoc sol khi (AOD), O nhiém khéng khi, PM, ,, Vién thém.

1. Gi¢i thiéu

Ky thuat déng héa sé liéu bién phan bdn
chiéu 4D-Var trong hé théng mé hinh WRF cho
thdy két qua cua hoat déng dy bdo duwoc cai
thién dang ké so vdi hé théng 3D-Var [13].

Phuwong phap 4D-Var c6 mét s6 wu diém so
véi 3D-Var:

- Kha ndng s dung dit liéu quan tric tai
thoi diém do dac hodc trong khoang thoi gian
xac dinh trudc trong budc thoi gian dong hda
phu hgp vdi hau hét cac loai dit liéu quan trac
duoc;

- Xac dinh r6 cac phuwong sai dy bao thong
qua viéc t6i wu cac quan sat trong sy bién doi
cla thoi tiét;

- Kha nang s&r dung m6 hinh dy bdo dé gia
tdng can bang dong cla phan tich cudi cung.

V&i moét sé cadi tién nay, ki thuat 4D-Var

gilp cho viéc thiét 1ap dau vao md hinh dugc
cai thién dang ké&. B6i véi quan trac va du béo
6 nhiém khoéng khi viéc ap dung ky thuat dong
hda bién phan 4D-Var dé déng hda s6 liéu dé
sau quang hoc sol khi (AOD) tlr di¥ liéu vé tinh
MODIS cho hé théng mé hinh WRF-CMAQ sé&
dem lai két qua kha quan trong tang cudng cac
két qua tir md hinh trong viéc gan két két qua tur
cac tram do mat dat véi hé théng dy bdo gidm
sat tr mo hinh [12].

2. Thuat toan WRF 4D-Var

Thuét toan WRF 4D-Var dugc sir dung trong
cadc hé théng du bdo [4], [12], [15], [16] theo
cach ti€p can xac dinh cac gia s6 phan tich nham
giam thiéu ham chi phi, dugc dinh nghta |a ham
cUa gia s6 phan tich.

Ham chi phi 4DVAR |a ham phi tuyén tinh
theo cong thirc:

Jlra) = %{.m —ma) B lm—uh) + %i [Hf g} = y;] "R [Hf () ys] (1)

Trong d6 chi s6 “0” 13 thoi diém bt dhu cla

Lién hé tdc gid: Nguyén Héi Pbng
Email: nguyendong.rsc@gmail.com

khoang thoi gian phéan tich 4DVAR. Ham chi phi
sau khi bién d6i theo m6 hinh tiép tuyén thanh
ham chi phi gia tang (2):
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Jlxa) = %{.m —ga B {zy—zhl+ %i[H«{WL{J.‘U)) —y "R HAMAx0)) — v (2)

=1

M. 1a mé hinh dy bao va H, la toan tlr quan
trdc theo thoi gian dy tinh duwoc chia theo
khodng phu hop i. Trong bai todn déng hoa dir
liéu AOD tlr vé tinh MODIS, gia tri AOD chinh
la toadn t&r quan trac H. B ma tran sai s6 hiép
phuong sai cla trudng nén la mot wdc lugng
khi twgng, trvdng nén vector x? 1a dy bdo ngan
han duoc tao ra bdi moét phan tich trudc dé. X la
vécto biéu thj phan tich khong lién tuc sau vong
I3p ngodi thr ivdii=1, ..., nvéinlasdlan
[3p. x" vector gia tri thu dugc sau vong lap bén
ngoai cudi cung (th& n) duoc ky hiéu 13. Viéc toi
wu hda vong 13p bén trong bat dau tir mot trang
thai dy bdo x"~! la trang thai phan tich tur vong
I3p bén ngoai gan nhat. Trong vong |3p ngoai
dau tién, trwdng nén x° thuong duoc 1ay lam
trang thai du bdo x° dau tién.

Theo ly thuyét, trang thdi phan tich nhan
dugc khi ham chi phi (2) dwoc t8i thiéu héa
hodc khi gradient cla né bang khong, viéc toi
thiéu hoa dién ra trong vong l3p bén trong cla
thuat toan WRF 4DVar. Véi trang thdi trwong
nén x’, cac diéu kién bién hop 1é trong clra sé
thoi gian phan tich, ma tran hiép phuwong sai
trudng nén va sai s6 quan trac tvong rng B va
R, dugc nhdm thanh clra s6 thoi gian K, WRF

~

4DVar sé tao ra gia tri phan tich cudi cung x" [4].
3. Két qua nghién ctru
3.1. Di¥ liéu va Phén mém

+ Théi gian mé phdng: tir 00h dén 24h ngay
21 thang 01 nam 2019.

+ Pham vi khéng gian: Khu vuc Ha NG6i va lan
can

+ S liéu thue do: Tram do chat lwgng Khéng
khi ¢6 dinh, Trung Yén, Ha néi (S& Tai nguyén
M6éi truong Ha NoGi)

+ Hé théng mé hinh: Hé théng mo hinh WRF-
CMAQ vdi m3 ngudn mé duoc cai dat vai nén
hé diéu hanh Ubuntu 16.04 64 bit trén may PC
corei7, 2,4 GHz, 24GB RAM, 02TB SSD.

+ D liéu khi tugng déu vao: Ngudn s liéu
khi twong Global Forecast System (GFS) bao pht
tlr toan cau téi dd phan giai ngang 1a 28 km.

+ Di¥ liéu vé tinh: Cac san pham tiéu chuan
tlr vé tinh MODIS MODO04_ 3K - MODIS/Terra
Aerosol 5-Min L2 Swath 3km va MYDO04_ 3K
- MODIS/Aqua Aerosol 5-Min L2 Swath 3 km
https://modis.gsfc.nasa.gov/data/ vdi dinh dang
HDF (Hierarchical Data Format).

3.2. Cdc bwdéc mé phéng

f : i McCIp
“Tircip: B xde B kb oepg - —

CMAQ Program

I Ige, 1o ede tfp diu vio

—1CON: chuin bj cie didn
Kign ban din vé ida hpe (1C)
che CCTM

I

—ACON: chuin b cde didn
kigh bién ban & (BC) cho
€CcT™

b S

(" WRF Program
@ WRF-DA
Di ligu quan st bsproc: Il bd cde quian sdt mgodk i
ey Py el byl v
(MODIS - AOD) WREDA sitdung.
< di_wrfvar: modute diwg hda sis g trong
L&e thiing i hink WRE
=7ral: khai tgo eho div ¢
e € cho thivd ginn v micn
i pling
Dvir ligu quan @ OBSEIIE
“bsgrid: thém s lign quan st &
sit tiu chudn pitdn tich kidch quan-o thigi chit
hegrng 56 lign
AE—
Dirlin 7
dja hinh @ WPS
e “Trogrid: xic dinh mién tinh
- wmgrib: trich xudt di-lidu md hink
g ™ - melgrid: ngi suy i fign thye theo
Dir lidu ngang vie mién mé phd
hrdii nén (GFS) S i e

A

POST-Processing
(VERDI)

Hinh 1. So @6 cdc budc thue hién mé phdong thi nghiém
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Hinh 1 13 hé théng md hinh WRF-CMAQ
théng qua tién ich chuyén déi MCIP (kém theo
g6i m3 nguén cia CMAQ).

Qua trinh déng hda dit liéu AOD tir vé tinh
MODIS si¢ dung phuong phap 4DVAR trong
giam sat ndng do PM, _ duoc thuc hién tai budc
(4) trong so d6 tai Hinh 1 (module WRF-DA). Sau

khi tién hanh mé phong thuc nghiém véi céc
diéu kién va quy trinh nhu d3 trinh bay & phan
trén, két qua thu dwoc 1a cac file ban d6 thé hién
nong do vat chat hat PM, .. Céc két qua PM,,
chuwa déng héa (bén trai) va sau khi dong hoa
(bén phai), tang thap nhat (100 m) t&r mé hinh
nhu hinh duédi day (Hinh 2).
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Layer 1 PM25
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T
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E 15143
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Layer 1 PM25-DA
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Hinh 2. Két qud wdc tinh ndng dé PM, , truéc khi déng hoa (dnh trdi) va sau khi déng héa (dnh phdi)
tai tdng thdp nhdt 100m tir 12 gio dén 21 giér ngay 21/01/2019

Sy chénh léch gilra gia tri nong do PM,
tai tram quan trac (& d6 cao khoang 10 m)
va giad tri ndng do tir k€t qua cha mo hinh
sau khi d6ng hda dit liéu vé tinh AOD tai bé

mat 100 m (&p sudt 750 mb), do sy chénh
léch vé d6 cao cla thiét bj tai tram quan
trac c6 dinh va do6 cao |&p dau tién cla mo
hinh.

Bdng 1. S6'liéu ndng dé PM, , tai tram Trung Yén (PM, -QT) va sau déng hoa (PM, -DA)
tir 12 gier 00 dén 21 gi¢r 00 ngay 21 thdng 01 ndm 2019

Thei gian PM, -QT PM, -NoDA PM, .-DA Chénh léch
(ng/m?) (ng/m?) (ng/m?) (DA-QT)
21/01/2019 12:00 17,92 59,610 27,52 9,60
21/01/2019 13:00 18,07 59,521 28,37 10,30
21/01/2019 14:00 18,12 59,564 26,49 8,37
21/01/2019 15:00 18,17 59,494 26,40 8,23
21/01/2019 16:00 18,23 59,670 26,63 8,40
21/01/2019 17:00 19,54 59,880 28,88 9,34
21/01/2019 18:00 20,85 59,978 27,98 7,13
21/01/2019 19:00 22,14 60,248 30,25 8,11
21/01/2019 20:00 21,99 60,018 29,02 7,03
21/01/2019 21:00 22,47 60,274 30,27 7,80

Do anh huwdng cta céc yéu té khi twong nhu
dd dm, nhiét do, tdc d6 va hudng gié: Nhiét do
thu duoc tai tram quan trac trung binh ngay
21/01/2019 khoang 15,6°C, d 4m khoang 70%,
tdc do gié khoang 2,6 m/s, do vay, cac vat chat
hat d3 dwoc dy Ién cao va gia tri néng dé cao
hon gia tri thu dwoc tai d6 cao cla tram quan
trac.

Viéc so sanh hai gid tri nay chi c¢6 y nghia
tham khdo mac du hai gid tri déu clng thoi diém
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(cung gi®) vi gid tri ndng do sau khi déng héa dir
liéu vé tinh AOD la gid tri mang tinh chat tdng
cOt tai thoi diém phan tich trong khi gia tri tai
tram quan trac | gia trj tire thoi tai vi tri quan
trac va tai bé mat do cao dat thiét bi.

Bi€u d6 twong quan tuyén tinh gilra néng do
PM, , cia m6 hinh sau khi dong héa dit liéu AOD
tlr vé tinh MODIS va néng dé PM, . duoc quan
trac tai tram c8 dinh Trung Yén (Hinh 3) cho thay
cé mdi twong quan nhat dinh. K&t qua tai Bang




1 cling cho thay, dir liéu AOD d3 duwoc déng hda
trong k&t qua cia mé hinh va cé thé sir dung lam
dit liéu dau vao cho md hinh chat lvong khong

khi tai nhitng khu vuc thiéu sé liéu quan trac
phuc vu céng tac gidm sat chat lvong khong khi
trén khu vuec.

31.00

20.00

27.00

25.00

PM; 5 (af_as)
et

21.00

19.00

17.00

Trung Yén - 21/01/2019

17.00 18.00 19.00 2000 2100 2200 23.00

PM, 5-QT (ng/m?)

y=0.6351x +15.635
R2=0.7074

Hinh 3. Két qud hdi quy ndng dé PM,, _ tir tram quan tréc va mé hinh CMAQ ngay 21/01/2019

4. K&t luan

Bai bdo nay I3 téng quan ngan gon vé kha
nang 4D-Var trong hé théng WRF dugc xay dung
dua trén cong thirc gia tang cia WRF-Var. Cau
trdc ham cla 4D-Var dugc nghién cru bang thir
nghiém déng héa AOD cho chat lwvgng khdng khi
duwoec trinh bay trong bai bdo nay chirng minh
rd rang su tuyén tinh hda duoc thyc hién trong
md hinh tuyén tinh tiép tuyén va ban chét phu
thuéc clia cdc budc phan tich trong thoi gian
dong héa.

Két qua nong d6 PM, . sau khi thyc hién déong

héa dit liéu AOD cho mé hinh chat lwgng khéng
khi cé tuong quan tich cyc (R? = 0,669) véi dir
liéu ndng d6 PM, _ dwgc quan trac tai tram ¢
dinh Trung Yén, cé nghia 13 phuwong phap déng
hda s6 liéu AOD c6 thé (rng dung trong wéc tinh,
gidm sat nong d6 bui PM, .

BS sung cac dit liéu tai cdc tram quan trac cd
dinh va cac tram quan trac tirc thoi trong dong
héa véi cac sb liéu toan cau cd chiéu hudng
tét trong ndng cao dd chinh xac du bdo néng
d6 PM, . phuc vu myc dich giam sat chat lwong
khong khi trong khu vuc.
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APPLICATION OF THE 4DVAR METHOD FOR ASSIMILATION AOD
DATA FROM MODIS SATELLITE FOR FORECASTING
CONCENTRATIONS OF PM, . IN HA NOI
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Abstract: 4D-Var data assimilation technique in the data assimilation module of the Weather Research
and Forecasting system (WRFDA) has been applied at several research centers in the world in research and
prediction of PM,  concentration.

This study applied 4D-Var algorithm in WRF to assimilate AOD data from MODIS satellite data as input to
CMAQ air quality model to estimate PM, ; dust concentration for Ha Noi area.

The results of the experiment show that the concentration of PM, . after assimilation of AOD data for the
WRF-CMAQ model system is correlated with R = 0.669 with the observed PM, , concentration data at the
stationary Trung Yen. The initial results can be used to predict concentrations of PM, . in Ha Noi.

Keywords: Aerosol optical depth (AOD), Air pollution, PM, ,, Remote sensing.
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NGHIEN CU'U BE XUAT BO CHi SO KHA NANG THiCH U'NG VO
BIEN POI KHi HAU CHO THANH PHO DA NANG

Nguyén Bui Phong®, Mai Trong Nhuan®?
@Vién Khoa hoc Khi twong Thiy vdn va Bién déi khi hédu
@pai hoc Khoa hoc Tw nhién, 334 Nguyén Trdi, Thanh Xudn, Ha N6i, Viét Nam

Ngdy nhédn bai: 12/11/2020; ngdy chuyén phdn bién: 13/11/2020; ngay chdp nhan ddng: 27/11/2020

Tom tat: Bién ddi khi hdu va nwdc bién déng dé gdy ra nhiing tén that Ion vé ngudi, tai sén va méi trurong
séng. Tdc d6ng ctia bién d6i khi hdu va nwdce bién déng dang de doa nghiém trong dén sinh ké clia con ngudi.
Viéc ddnh gid khé ndng thich tng vdi bién déi khi hdu (khé néing thich trng) la rét cén thiét trong dé viéc xdy
dwng bé chi s6 khé ndng thich trng cd vai tro hét strc quan trong 1 co' s& d€ tinh todn khd ndng thich tng,
tir dé dé xudt cdc gidi phdp thich trng phi hop. Dua trén sw ké thira cdc nghién ctru trong va ngodi nudc, két
hop tham vén y kién chuyén gia, nghién citru da xdy dwng bé chi s6 kha néng thich trng cda thanh phé Ba
Né&ng vdi bién déi khi hdu rdt ddng tin cdy va cd tinh tng dung cao, bao gém cdc yéu té tai chinh, yéu té xd
héi, yéu té tw nhién, yéu té ngudn nhén luwc, yéu té co s& ha tdng va 17 chi sé.

Tir khéa: Khd ndng thich tng, bién ddi khi hdu, bé chi s6, Ba Néng.

1. Mé& dau

Bién d6i khi hdu (BDKH) 13 mot thach thirc
|&n d6i vai cac thanh phd trén thé gidi béi sy gia
tang mrc d6 tén thuong, han ché tang trwdng
kinh t€ va ngin cdn cac nd lyc xéa doi giam
nghéo. BDKH d3 gdy ra cic tac déng truc tiép
hodc cé nguy co tic dong Ién sic khde con
ngudi, sinh k&, tai sdn cho cac cong dong dan
cu thanh phd. Xay dwng mot x3 hdi cé khad ndng
thich &rng cao, chéng chiu t6t véi BDKH [a mot
trong nhirng wu tién hang dau dé phat trién mot
x3 hoi bén virng. Bén canh cédc gidi phap gidm
nhe khi nha kinh ma cac thanh phé d3 va dang
thwe hién, cling can tap trung vao thuc hién cac
chinh sach, hanh déng dé thich rng véi BDKH.
Mét thanh phd thich (rng tot véi BDKH khi thanh
phé d6 cé kha ndng thich &ng vdi tac dong, dé
giam thiéu hiét hai, nhung lai tdn dung t6t cac
co hdi tir BDKH [1].

Hién nay, trén thé gi¢i danh gid kha nang
thich &rng cho quy md quéc gia, khu vy, hd gia
dinh dya vao bd chi sé la phwong phap tuong
ddi phé bién va hitu hiéu vi né cé thé chuyén

Lién hé tdc gid: Nguyén Bui Phong
Email: phongnb37hut@gmail.com
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d&i cac thong tin phirc tap thanh dang sé [6],
hodc sang dang don gidn ma cdc nha quan ly,
nguoi dan, hodac nhitng ngudi khéng phai la
chuyén gia cé thé dé dang hiéu dwoc kha ning
thich &ng cda thanh phd ma ho dang séng [5],
Céc chi s6 nay s& cung cdp cho cdc nha quan ly,
nhitng ngudi ra quyét dinh dé dang hon trong
viéc lya chon va dinh huéng phét trién x3 hoi dé
nang cao kha nang thich (rng cda thanh phd vdi
BDKH va thién tai

Tuy nhién, d&i v6i quy mo thanh phé, bd chi
s6 kha nang thich &rng véi BDKH chuwa duoc phat
trién, cac chi s6 khac nhau d3 dwoc xay dwng dé
giai quyét cdc van dé khéac nhau lién quan dén
thich &rng v&i BDKH. Sy khac biét gitra chung la
cung cap théng tin vé cdc van dé, bao gdbm pham
vi, ndi dung, muc dich danh gia. Cac chi s6 kha
nang thich &ng va chéng chiu vdi BBKH khéng
thé do ludng truc ti€p bang cac chi s6 don gian
va théng nhéat cho tat ca céc linh virc khac nhau
[4]. Tuy c6 sy khac nhau trong viéc lya chon
bé chi s6 nhung cdc nghién ciru déu sir dung
phuwong phdp xac dinh trong s6 cha cac chi s6
cdu thanh kha ning thich rng dé danh gid kha
nang thich &ng.

Tai Viét Nam cdc cong trinh nghién ctru danh
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gia kha nang thich &ng cho quy mé thanh phd
chua nhiéu. Tuy thudc vao muc tiéu va déi twong
nghién clru ma cdc nghién ctru sé st dung bo chi
s6 kha nang thich (rng khac nhau dé danh gia.
Theo [2] bé chi s6 kha ndng thich (rng clia thanh
phd bao gdbm 6 thanh phan kinh té hé gia dinh,
quan hé xa hoi, ngudn lyc con ngudi, thye hanh
thich &rng, dich vu va quan tri do thi. Theo [11]
bo chi sd kha ndng thich (rng ctia thanh phd bao
gdm yéu td ngudn nhan luc, ngudn luc vat chat,
ngudn lyc tai chinh, thdng tin.

B6 chi s8 kha nang thich &rng cho thanh phd
Da Nang duoc xay dung dua trén sy ké thira cac
nghién ctu trong va ngoai nudc, két hgp tham
van y ki€n chuyén gia, mdrc d6 san cé va sy phu
hop véi diéu kién hoan cadnh dia phuong, bdm
sat cac chién lwoc phat trién kinh t& xa hoi cla
dia phuong va thé hién duoc tinh chat, dac
trwng, anh huwdng dén kha nang thich &ng cla
thanh phé va phan anh chinh xac ban chat kha
nang thich &rng cla hé théng xa hoi va dam bao
c6 thé dinh lvong bang do dac, phéng van va
cac s8 lieu théng ké va ¢ mirc d6 gan két vé
th&i gian [5].

2. Phuwong phap nghién ciru
2.1. Co’ s& dé xudt bé chi sé6 kha néing thich trng

B6 chi s6 thich (rng véi BDKH duoc xay dung
dua trén céc cach tiép can khac nhau. Céch tiép
can th nhat 13 xay dwng bd chi s6 téng hop
cip quéc gia dé so sanh kha nang thich &ng
v@i thién tai cta cac khu vue khac nhau [6, 10].
Céc chi s6 duoc xay dyng tir mot vai hop phan
clia hé thdng ma ching dai dién cho tinh hdn
hop clha cac chi s6 thanh phan. Cach tiép can
nay phu hop véi nhiém vu do luong kha ning
phuc hdi v&i bién d6i khi hau tai mot khu vuc
nhat dinh.

Cach ti€ép can th& 2 13 xdy dwng cac tiéu
chi thich &rng trong méi quan hé tinh dé bj ton
thuong, sy gia tang cta cac du an hodc chuong
trinh dau tu [4, 13], chinh sach va gidm thiéu cic
anh huwdng cla cac hién tuwong cwc doan khi hu
ddi vdi kinh té& - xa hoi [7].

Theo mét cach ti€p can khac, kha nang thich
irng dugc dinh lvgng thong qua xac dinh muc
dd nhan thire (vai tro cha hiéu biét va tiép can
théng tin), nang luc (khd nang tiép can nguén

hd trg clia x3 hoi va co sé ha tang) va hanh dong
(céc ngudn tai chinh va quan tri).

Dinh lwgng kha nang thich &rng la mét céng
viéc khé va dé danh gia kha ndng thich rng can
thiét phai xay dwng bod chi s& dé dinh lvong
kha nang thich rng cta thanh phé. Kha ning
thich &ng cha thanh phd dwgc md ta thong
qua cac yéu td, twong ty cac yéu t6 duwgc dinh
lwong qua cac chi s& va cac ham toan hoc
lién quan.

Theo S.Kim, C. A. Arrowsmith viéc lwa chon chi
s6 phu thudc vao yéu té, trong dé chi s6 phai phan
anh dac trung cda thién tai/hiém hoa dong thoi
chi s6 cling can cho thay murc d6 phat trién trong
khu vire, cac dac trung van hda va xa héi [12].

Theo nghién clru cua tac gia Stevens (2002,
va Habing 2003) vé murc dd tin cdy cla yéu t6
quyét dinh, mét yéu t6 dwoc goi 1a tin cdy néu
yéu t6 d6 cd tir 3 bién do lwong tré 1én.

Theo Remy Sietchiping kha nang thich rng
clia thanh phé duogc tinh todn bang phuong
phap chi sé thdng qua xac dinh bd chi sé kha
nang thich &rng. BO chi s& bao gbm 3 yéu té la
van hda - x3 héi, kinh té, thé ché - co s& ha tang.
Yéu t& van hda-xa hdi dwoc phdn dnh théng qua
chi sé tudi, hién trang gia dinh, gido duc va nhan
thire, von xa hoi, phuc lgi x3 hoi. YEu té kinh té
phan anh thdong qua chi sd thu nhap gia dinh,
giau c6 ho gia dinh, viéc lam, thyc hanh va quan
ly. YEu t6 vé thé ché - co s& ha tang duwoc danh
gid thdng qua chi s6 ngudn nudc, cdng nghé va
thong tin, giao thong, nang luvong, dich vu cong
dong, dich vu strc khde va gido duc, nghién ctru
va phét trién [2].

Theo Mai Trong Nhuan (2015), kha nang
thich &ng cba thanh phé duoc phan dnh qua
kha ndng chéng chiu tu nhién, kha nang chéng
chiju xa héi, tan dung co hdi dé phat trién. Cac
yéu t6 cla thanh phan kha ndng chéng chiu
tw nhién bao gdbm dia hinh, dia mao; da dang
moi trwong ty nhién; sinh thai moi trwong; tai
nguyén san cd. Cac yéu t6 cla thanh phan kha
nang chdng chiu xa héi bao gdbm céc hgp phan
co s& ha tang; kinh té, tai chinh; xa héi; con
ngudi; quan tri. Cac yéu té cta thanh phan tan
dung co hdi dé phat trién bao gdbm quy hoach;
quan tri; sdng kién cdng ddng; tiép can khoa hoc
cong nghé mai.
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2.2. Tiéu chi Iwa chon bd chi sé khd néng
thich trng

Chi s6 l1a gid tri dinh luvgng, do dac va tinh
todn thuc té tir hién trang cla céc chi tiéu. Cac
chi s6 va chi tiéu duoc xac dinh trén co sé tinh
todn thuc té&, phdng van, thu thap tir sé liéu
théng ké, v.v. Cac chi tiéu phai dam bao phan
anh dugc ndi dung cla cac yéu td, cé dd chinh
Xac tir cac ngudn dit liéu cé san hodc diéu tra b6
sung. Nhu vay, dé dinh lwvong dugc cac chi s
kha nang thich (rng cla thanh phd can xay dung
bd chi s6 va tinh todn gia tri clia céc chi s6 do.

Céc chi s6 kha nang thich (rng phai dam bao
cdc yéu cau sau: (1) CO gid tri - chi s6 nay do
lwdrng dugce két qua du kién; (2) C6 d6 tin cay -
chi s6 nay nhat quan trong viéc do ludng trong

sudt thoi gian diéu tra, phong van; (3) C6 tinh
nhay cam - khi két qua thay d6i thi chi s6 nhay
cam vdi nhirng thay déi do; (4) C6 tinh don gian
- viéc thu thap dit liéu va phan tich théng tin
dé dang; (5) C6 tinh hitu dung cho viéc ra quyét
dinh va hoc tap rut kinh nghiém.

Quy trinh xdy dwng bd chi s6 gbm 4 budc:
Budc 1: Didu tra, khao sat, thu thap tai liéu san
cé vé kinh té, xa hdi khu vie nghién ctru va tai
liéu lién quan bd chi sé kha nang thich &ng vdi
bi€n d6i khi hau; Budc 2: Kiém tra va phan tich
cdc dir lidu thu thap trong qua trinh diéu tra
khdo sat; Budc 3: Tham van cdc bén lién quan
dé xac dinh cac chi s6 quan trong; Budc 4: Tham
van cac bén lién quan dé sang loc va lya chon
cdc chi 8. So d6 quy trinh xay dung bd chi s6
duoc trinh bay trong Hinh 1.

Diéu tra, khao sat, thu thap tai liéu san cé

ve kinh té, xa héi khu vurc nghién ctru va

tai liéu lién quan bé chi sb kha nang thich
&rna voi bién doi khi hau

v

Kiém tra va phan tich cac di liéu thu thap
trong qua trinh diéu tra khao sat

v

Tham van cac bén lién quan dé xac dinh
céac chi s6 quan trong

v

Tham van cac bén lién quan dé sang loc
va lwa chon céc chi s6 dung bé chi sé

v

B6 chi s6 duoc lua chon

Hinh 1. Quy trinh xdy dung bé chi sé

2.3. Thiét Iép bd chi sé6 khé nédng thich tng

Trén thé gidi cd mot s6 dinh nghia khac nhau
vé kha nang thich &rng cho céc linh vure va muc
dich s&r dung khac nhau cu thé nhu:

Kha nang thich (rng |13 “su diéu chinh cla hé
théng tu nhién hodc con ngudi ddi véi hoan
canh hodc moéi trwong thay d&i nham [am gidm
kha nang bj tdn thwong do dao ddng va bién dai
cla khi hdu hién hitu hodc tiém tang va tan dung
cac co hoi do né mang lai” [1].

Khad nang thich &ng la “ndng luwc cha x3 hoi
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dé thay d6i theo cach lam cho xa hdi dwoc trang
bi t6t hon dé c6 thé quan ly nhitrng rui ro hodc
nhay cdm tlr nhitng anh hwdng clia BDKH” [14].

Kha nang thich ng 13 su két hop cua tat cd
cac diém manh, thudc tinh va ngudn lyc sdn ¢é
cla mot ca nhan, cong dong, xa hoi, t6 chirc dé
chuan bi va thuc hién cdc hanh déng dé gidm tac
dong xau, gidm thiét hai cia BDKH. Do d6, can
tich hop cac van dé sinh ké cla cu dan thanh
phd, duy tri va bao vé hé sinh théi thanh phé vao
viéc xay dung va phat trién co s& ha tang thanh
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phd. Dwdi lang kinh cda sinh ké bén vitng, BDKH
duwgc nhin nhan nhu yéu té chia yéu gay ra cac
tén thuong cho sinh k& dia phuwong. Pénh gid
kha ning thich &ng BDKH cta thanh phd théng
qua 5 ngudn sinh k& s& gitip hiéu rd hon phuong
thire sinh ké cta ngudi dan va madi quan hé cla
céc phuong thirc nay véi ngudn vén sinh k& va
kha néng thich rng v&i BDKH. Trong nghién clru
nay, kha nang thich &rng cla thanh phd 1a ndng
lwe chia hé théng hodc con ngudi (bao gdm ndng
lwc vat chat va phi vat chat) dé chéng lai hodc
hap thu céc tac dong ctia BDKH nham duy tri va
phat trién bén virng sinh k& phlu hop vdi diéu
kién kinh té - x3 héi dia phuong.

Nang lwc d6 bao gdbm 5 loai vén: V6n co s&
ha tang, von tai chinh, v8n x3 hdi, vén con ngudi
va von ty nhién. Noi ham nay cling gan tuong
duong véi cach tiép cin cla IPCC vé thich tng
v@i BDKH cla thanh phd [8]. Trong dd, hé sinh
théi c6 thé duoc coi 1a von tu nhién, ngudn luc
kinh té& - xa hoi bao gdbm vén xa hoi, con ngudi,
von tai chinh. Pay 13 nhithg ngudn vén quan
trong trong viéc nang cao kha nadng thich (ng
va dat dugc cdc muc tiéu phat trién bén vitng
thich &rng v&i BDKH. Kha ndng thich (rng cta hé
théng xa héi ti 1é thuan véi cdc ngudn von nay va
vai trd cla tirng loai ngudn vén nay déi vdi kha
nang thich &ng la khac nhau.

Céc nghién cru vé BDKH chi ra rang, mirc do
bén virng va thich &ng t6t véi BDKH phu thudc
vao kha nidng tiép can va st dung céc loai vén
sinh k& ké trén. Phan tich va danh gia kha nang
thich &ng théng qua 5 nguén vén sinh ké s& cho
thdy méi quan hé chat ché clda kha nang thich
ng vdi sinh k& bén virng, dong thdi con cho
thdy nhitng thay d6i hanh vi cla con ngudi/
hé théng trudc tac ddong cla BDKH. Do dd, kha
nang thich &rng cda thanh phd |a tdp hop ndng
lwc cac yéu t6 ciu thanh nén thanh phé cé kha
nang thich rng va s& bao gdm céc yéu t6 co s&
ha tang, tai chinh, x3 hdi, con ngudi va ty nhién.

Theo cac tai liéu nghién clru vé phuong phap
xay dung chi s8, cac yéu t6/chi s6 tao nén déi
tuwong danh gia cadn cé méi twong quan noi tai
v&i nhau. Tiéu chi nay phu thudc vao méi quan
hé gilta cac chi s6 va d6i twgng ma céc chi s6
duogc dung dé danh gia. Vi vay, can xac dinh rd
xem cdac chi s& duoc xdy dung theo mé hinh do

lwdng cau tric hay mé hinh do ludng phan than.

Trong nghién clu nay, céc chi s6 khd ning
thich &ng dwogc xay dwng dua trén mo hinh do
lwdrng cau truc, cac chi sé kha nang thich (ng
duogc lwa chon déu anh hwéng dén kha nang
thich &rng cda thanh phd va phan anh chinh
xac ban chat kha nang thich &ng cta hé théng
xa hoi.

Do d4, cac chi s6 khad ndng thich &ng 1a cic
gia tri dinh dinh lvgng kha ndng thich &ng cla
thanh phé va dwoc danh gid theo cdu trac. Cac
chi s6 dugc lwa chon khéng can cé6 méi twong
quan ndi tai véi nhau nhung van dadm bao cé thé
dinh lwgng bang do dac, phéng van va cac s6
lidu théng ké va cé mirc d6 gan két vé thoi gian,
phan anh chinh xdc ban chat kha nang thich rng
cla hé thdng xa héi clia thanh phé.

3. Két qua

Dua vao cac phan tich trén cé thé thay rang
khd nang thich &ng clda thanh phd dugc danh
gid théng qua 5 yéu t6 va 17 chi sd kha nang
thich &ng nhu sau:

Yéu t6 co s& ha tdng cd vai trd quan trong
trong giam thiéu, ng pho vdi tai bién va giam
murc d6 tn thwong cla thanh phé véi BDKH. Hé
théng co s& ha tang cd y nghia quan trong trong
qua trinh phat trién kinh té€ - xa hoi, di chuyén,
so tan, cru tro khi xay ra thién tai. Tiéu chi nay
duwoc dinh lwgng bang cac chi s6 nhuw hé thong
cap nuwdc, hé thdng twdi tiéu, hé thdng dién,
dudng, trwdng tram. Trong béi canh BDKH, tiéu
chi nay duoc danh gid théng qua kha nang dap
(rng cta cac dich vu cung cip dién va ngudn
nwdc (s6 luong va chat lugng) déi vai ngudi
dan thanh phé. Thdng sé nay phan anh kha nang
ti€p can vdi céc dich vu cung cap dién va nguén
nudc cha ngudi dan ca trudec, trong va sau thién
tai. Do vay, tiéu chi vé hé thdng cung cap dién va
ngudn nudc cd quan hé chit chd véi ngudi dan
va rng clru trong céc tinh trang khan cap trong
thién tai.

Yéu t6 tai chinh duoc xac dinh bing cac
nguodn luc tai chinh ma con ngudi sir dung dé
dau tw, phat trién va tao ra ngudn thu nhap.
Ngudn lyc tai chinh déng vai trd quan trong
trong qua trinh chuan bi &rng phé, giam mirc d6
tén thwong va phuc phuc hdi sau khi thién tai
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xay ra. Von tai chinh la mét thanh phan quan
trong xac dinh kha nang thich &ng cta thanh
phd. Mot thanh phé cé mirc dd phat trién kinh
té€ 6n dinh & murc cao thudng |a mot thanh phé
c6 kha nang thich rng va phuc héi cao vdi thién
tai va BDKH. Nguwoc lai, mot x3 hdi cé nén kinh
t€ kém 6n dinh, hodc & murc thap thudng doi
mat v&i mirc d6 tén thuwong x3 hdi cao, nén
giam kha nang phuc héi do cac tac dong cla
BDKH va tai bién. V6n tai chinh dugc danh gia
thdng qua céc chi s& da dang sinh k&, murc do
quan trong cla sinh ké ddi v&i BDKH, thu nhap
clia hé gia dinh.

YEu t6 x3 hdi la mot loai tai san sinh k€. Mot
x3 hoi cé cdc moi quan hé chit ché cé thé hd
tro va cung cap ngudn luc, ngubn tai chinh cho
céc ca nhan, t6 chirc trong xa hdi trong x3 hoi
khi c6 thién tai xay ra. Trong khi d6, mang ludi
mai quan hé gilra cac x3 hdi va cong dong cd thé
cung cap cac ngudn vién trg dé nang cao kha
ndng rng pho véi thién tai va thic ddy qua trinh
phuc hdi x3 hoi sau thién tai. Mét x3 hoi c6 kha
nang thich &ng cao 1a mot x3 hdi cé von x3 hoi
l&n, cdc madi quan hé ch3t ch& va cac cd thé va té
chirc cdia né cé cung mét muc tiéu hanh dong.
Yéu t8 x3 hoi dwoc phan anh théng qua cac
chi s6 ho tro cla cong dong, hd tro cla chinh
quyén, su tham gia vao cac chinh sich &ng phd
BDKH cua dia phwong. Chi sé nay phan anh mirc
do lién két cda chinh quyén dia phuong, cong
déng véi ngudi dan trong viéc rng phé vai thién
tai va hiém hoa clia BDKH.

Yéu t& con ngudi la khd nang, ki nang, kién

thirc, thdng tin, trinh d6 dé gilp con ngudi
theo dudi nhitng chién luvgc khac nhau nham
dat dwoc muc tiéu sinh k& bén virng thich &ng
BDKH. Nhan luc 13 diéu kién can dé cd thé st
dung va phat huy hiéu qua céc loai vén khac.
Vén con ngudi dugc danh gid théng qua chi s6
kién thirc, ki ndng, trao déi kinh nghiém théng
tin &rng phd BDKH. Céc chi s& nay cho thdy murc
dd két néi cta cdng déng thanh phé vdi nhau va
v3i cac cong doéng khac, dong thdi md ta mirc
d6 duy tri thong tin lién lac trong thién tai gitta
cdc cd nhan, cdng ddng vdi nhau va vdi cac cap
chinh quyén dé cung hanh déng chuan bi, &ng
pho véi thién tai va thyc hién cdc hanh dong
phuc héi trong tuong lai.

Yéu t6 tu nhién trong nghién ciru dugec mé ta
13 hoat dong san xuat gan chit ché véi ty nhién
nhu trong trot, chdn nudi, nudi tréong thay san,
danh bat thiy san bdi cac hoat déng nay phu
thudc rat nhiéu vao diéu kién ty nhién, ké ca
trong diéu kién cla thanh phd hién nay. Hoat
doéng san xuat gan tu nhién thé hién kha ning
lao d6ng san xuat dwa vao ty nhién dé tao ra
thu nhap phuc vu cho cac muc tiéu sinh k& bén
vitng thich r‘ng BDKH. D3y cé thé 1a kha ndng
anh hudng truc tiép hodc gidn tiép dén chat
lwong cudc séng cla con nguwdi. Vi vay, kha ndng
thich &ng cha thanh phd dwoc phan anh théng
qua kha ndng thich &rng cla hoat ddng sdn xuat
trwdc nhirng thay déi cia méi trwong tu nhién
do tdc déng cha BDKH. C4u tric bd chi sé kha
nang thich &ng cta thanh phé duwoc téng hop
nhu Bang 1.

Bdng 1. B6 chi s6 khd nding thich (rng ctia thanh phé Da Ndng

Yéu to Chi s6

Pinh nghia

115: Thu nhdp cta ho gia dinh | Vai tro cla thu nhdp véi kha ndng thich ng véi BDKH

Tai Chinh | 116: Da dang sinh ké

Vai tro clia da dang sinh k& vai kha nang thich (ng véi BDKH

117: Sinh ké

Vai trd cla sinh k& v&i kha nang thich &ng véi BDKH

14: HO tro clia cOng dong

H6 tro clia cong dong dé rng phé BDKH

I5: HO tro clia chinh quyén

HO tro cla x3 hdi dé ing phé BDKH

Xa hoi
I6: Syt tham gia Tham gia y kién vao chinh sach &ng phé véi BDKH cua dia
phuong
I1: Kién thie Theo ddi thdng tin vé &rng phé BDKH
Nguo e .A b A i - X
nhgﬁcl)g‘c 12: Trao d6i kinh nghiém Trao doi thong tin rng phd BBDKH
' 13: K§ ndng Ky nang thich rng BDKH
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Yéu to Chi s6

Pinh nghia

I7: Lwgng nudc cung cap

Mirc d6 dap rng nhu cau vé nwéc

Cosé ha |18:Chat lugng ngudn nudc

Mrc do hai long vé chat lvong nwdc

tang 19: Lwgng dién cung cap

Mtrc d6 6n dinh cta ngudn dién

110: Cong suat dién

Mrc d6 ddm bao cla cong suat dién

111: Tréng trot

Vai trod cla trong trot d6i vdi thich (rng BDKH

San xudt/ | 112: Chan Nubi

Vai trd cla chin nudi déi vai thich ng BDKH

Ty nhién | 113: Nudi trong thly san

Vai trd cla nudi trong thiy san ddi vai thich (rng BDKH

114: Danh bat thay san

Vai tro clia dénh bét thiy san déi véi thich trng BDKH

4. Két luan va kién nghij

Nghién ctru 3 xay dung dwoc bo chisd danh
gia kha nang thich &ng cho thanh pho Da Ning
bao gdbm 3 chi s6 cua yéu t6 tai chinh, 3 chi s6
cla yéu td x3 hdi, 3 chi s6 cta yéu t6 tu nhién,
3 chi s8 cta yéu td ngudn nhan lwc, 4 chi s6 cda
yéu td co s& ha tang. BO chi s& dwoc tién hanh
kiém chirng mirc d6 phu hop trong nghién ciru

“Xac dinh vai trd cla nhan t6 quyét dinh kha
nang thich ng cta thanh phd Da Nang, Viét
Nam” [6]. Vi vdy, b chi s8 1a co s& dé tinh toén
kha nang thich &ng cho thanh phd Da Nang. Tuy
nhién, dé c6 thé (rng dung bd chi s6 kha nang
thich rng cho céc thanh phd khac thi can cé
thém nhitng diéu tra khao sat véi quy mé 1én
hon, va cau hoi phéng van phu hop.

L&i cdm on: Bai bdo nay dé duroc thuc hién nho sw tai tro cla dé tai KHCN cdp quéc gia “Nghién ciru dé

xudt mé hinh dé thj thich tng vdi bién déi khi hdu”, md sé BPKH.32/11-15, nhdm tdc gid xin chdn thanh cdm
on su hé tror quy bdu nay.

TAI LIEU THAM KHAO

Tai liéu tiéng Viét

1. BO Tai nguyén va Méi tredng, (2008), Churong trinh muc tiéu quéc gia trng phé vdi bién déi khi hdu,
Nha xuat ban Tai nguyén va Méi trudng, Ha Noi.

2. Mai Trong Nhuan, (2015), “Nghién ctru va dé xudt mé hinh dé thi cé khé nédng thich tng vdi bién
déi khi hdu”, BDKH.32/11-15.

Tai liéu ti€éng Anh

3. Andrei Marcu, (2016), Carbon market provisions in the Paris Agreement (Article 6), CRPS Special
report, ISPN 978-94-6138-501-7.

4. Brooks et al (2011), Tracking adaptation and measuring development (Climate Change Working
Paper No 1), Lodon/Edinburgh.

5. Cutter et al (2008), “Temporal and spatial changes in social vulnerability to natural hazards”,
Proceedings of the National Acedamy of Sciences, v.105, no.7, p2301-2306.

6. Cutter et al (2010), “Disaster resilience indicators for benchmarking baseline Conditions”, Joural of
Homeland security and emergency management, v.7, no.1,p.1-22.

7. Defra (2010), Measuring adaptation to climate change — a proposed approach, Department of
Enviroment Food and Rural affair, 16.p, Lodon.

8. IPCC (2007), Fourth Assessment Report: Climate Change 2007, Intergovement Pannel on Climate
Change, 104 p.Geneva, Switzeland.

9. Nguyen Bui Phong et al (2020), “Identifying the role of determinan and indicator affecting climate
change adaptative capacity in Danang city, Vietnam”, Journal of Science: Earth and environment
Science, http://doi.org/10.25073/2588-1094/vnuees.4643.

TAP CHi KHOA HOC BIEN D81 KHi HAU || =1
S0 16 - Thang 12/2020 | m—




10. Razafindrabe et al (2009), “Climate disaster resilience: Focus on coastal urban cities in Asia”, Asian
Journal of Environment and disaster management, v.1, no.1, p.101-116.

11. Remy Sietchiping(2010), “Applying an index of adaptive capacity to climate change in north-
western Victoria, Australia”, Applied GIS 2 (3), pp. 16.1-16.28. DOI: 10.2104/ag060016.

12. S. Kim, C. A. Arrowsmith, J. Handmer(2009), “Risk-based approach to management of coastal
areas from global climate change”.

13. Sprearman et al (2012), A framework for uban climate reselience, Climate and Development, v.4,
no.4, p.311-326

14. USAID(2009), “Adapting to Coastal Climate Change: A Guidebook for Development Planners”,
https://www.crc.uri.edu/download/CoastalAdaptationGuide.pdf

CONSTRUCTION OF INDICATORS FOR ASSESSING THE CLIMATE
CHANGE ADAPTIVE CAPACITY IN DA NANG

Nguyen Bui Phong™, Mai Trong Nhuan®
@institue of Meteorology, Hydrology and Climate Change
@Ha Noi University of Natural Sciences, 334 Nguyen Trai, Thanh Xuan, Ha Noi, Viet Nam
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Abstract: Climate change and sea level rise have caused huge losses in life, property and habitat. The
impacts of climate change and sea level rise are seriously threatening people’s livelihoods. The assessment
of the ability to adapt to climate change (adaptive capacity) is very necessary, in which the development of
the adaptability indicator is very important as the basis for calculating adaptive capacity of climate change
and recommend suitable adaptive solutions. Indicators of climate change adaptive capacity are built on the
basic of inheriting the research at home and abroad, combined with consultations with experts to create the
index should reliable, high applicability. This study aims to establish indicator to assess the ability to adapt
to climate change for Da Nang city. The article have built 5 elements: finance, infrastructure, human, society,
natural and 17 indicators.

Keywords: Adaptive capacity, climate change, index, Da Nang.
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DANH GIA RUI RO THIEN TAI LIEN QUAN DEN KHi HAU DUA VAO
CONG DONG CHO CAC XA VEN BIEN TINH QUANG BINH

Hoang Thi Ngoc Ha", Tran Hwng Pai®, Trwo'ng Quang Hoc?,
Bach Quang Diing®, Nguyén Hong Son®¥
@Trung tdm Phdt trién Céng déng Sinh thdi (ECODE)
@\Vién Tai Nguyén va Méi truwdng (CRES), Trung tdm Phdt trién Céng déng Sinh thdi (ECODE)
()T6ng cuc Khi tugng Thay vdn
“@Vién Khoa hoc Khi twong Thiy vdn va Bién déi khi hédu

Ngay nhén bai: 26/10/2020; ngdy chuyén phdn bién: 27/10/2020; ngdy chép nhén déng: 19/11/2020

Tom tat: Bdnh gid rdi ro thién tai lién quan dén khi hdu dwa vao céng déng la mét khéu trong qud trinh
quadn ly rai ro khi hdu phuc vu xdy duwng cdc ké hoach hanh déng thich trng va déng gép cho Iap ké hoach
phdt trién kinh té€ - xd héi c6 16ng ghép rdi ro khi hdu. Nghién ctru ndy dp dung sdng tao phuong phdp ddnh
gid rdi ro khi héu vdi su két hop tir trén - xuéng (top-down) va tir du'di - Ién (bottom-up/ dwa vao céng déng)
cho thuec tién viing néng thén ven bién thj xd Ba D6n, Qudng Binh vdi 2 xd dai dién Qudng Tén va Qudng Hai.
120 hé dén va cdn bé chinh quyén dd cung cdp théng tin qua cdc cdng cu ddnh gid nhanh cd sw tham gia PRA
va déng gdp cho qud trinh ddnh gid. Nguy co rii ro cla cdc thién tai chinh gém bdo, ngdp lut, ndng ndng va
xdm nhép mdn dé dwoc xdc dinh. Sy thiéu théng tin va nhén thire vé rai ro khi hGu, khoé khdn tai chinh va it
két néi gitra cdc bén la nhitng han ché chinh cua ndng lyc thich ting. Theo dd, mdt sé gidi phdp wu tién duoc
dé xudt nhw mot két qud tat yéu tir sw chuyén déi nhén thire va ddnh gid rdi ro cé sw tham gia.

Tir khéa: Dwa viao cdng dbéng, Bdnh gid rui ro khi hdu (CRA), Rui ro thién tai lién quan dén khi héu,

Qudng Binh.

1. bit van deé

Cac rdi ro lién quan dén khi hau (climate-
related risks) dugc tao ra bdi mét loat cdc mai
nguy - hiém hoa, trong d6, mot s6 xay ra dét
ngot va dé& quan sat (nhuw bao nhiét diva I, lut)
trong khi mot s& khac cham khai phat (nhu thay
d6i nhiét d6 va lvgng mua dan dén han han,
hodc thiét hai trong néng nghiép) [17]. Cac ruai
ro nay can duoc xem xét két hgp tlr nhitng kinh
nghiém qud kh (&ng pho véi thién tai), thién
tai trong b&i canh bién ddi khi hdu (BDKH) vdi
cac dy bdo tdc déng néu ra trong kich ban. Qua
trinh nay s& thic ddy cac hanh déng gidm thiéu
tinh dé bj t&n thwong (DBTT) va ting cwong kha
nang thich &rng vdi cac tdc dong bat lgi lién quan
dén khi hau trong twong lai.

Viét Nam véi 28 tinh ven bién nam trong

Lién hé tdc gid: Hoang Thi Ngoc Ha
Email: hahoang.ecode@gmail.com

nhém cdc quéc gia ven bién bj anh hwdng nhiéu
nhat bdi thién tai trong giai doan 1999-2018
[12]. Quang Binh 13 mét trong nhitng tinh mién
Trung Viét Nam phai gdnh chiu nhiéu rdi ro thién
tai (RRTT), dac biét [a cdc huyén thi ven bién nhw
B6 Trach, Lé Thuiy, Quang Ninh, Thi x3 (TX) Ba
Pon. Giai doan 1960-2017 d3 cd tr 63 dén 76
con b3o di vao dia ban tinh [10, 18]. Viéc danh
gid dwoc cac RRTT cho céac cong ddng ven bién
¢ y nghfa quan trong trong |ap ké hoach giam
thi€u rdi ro va thich ing chi déng. Tuy nhién,
hién nay & cac tinh ven bién néi chung trong dé
c6 cac huyén ven bién Quang Binh, cac RRTT lién
quan dén BDKH chua dugc dénh gid ding mirc,
kip thoi. Do han ché vé nang luc danh gid (ky
thuat) va kinh phi, thoi gian nén rat it x3, huyén
chu dong danh gia rai ro mét cach bai ban, khoa
hoc, thay vao d6 |a ra sodt, téng hop vé cac thiét
hai thién tai hang ndm. Thuc t€ doi hdi dé cé
dau vao cho 1ap phuong an phong, chéng thién
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tai (PCTT) cling nhu cho 13p k& hoach phat trién
kinh t& - xa hdi (KT-XH) cé tich hop cédc muc tiéu
thich ('ng BDKH thi can thiét phai danh gia cap
nhat hang nam vé cac rdi ro lién quan dén khi
hau vdi sy tham gia cla cac bén lién quan trong
dé cé nguoi dan [9, 14].

Theo d6, trong nam 2019-2020, nhém nghién
ctru véi su hd tro vé ngudn dit liéu rdi ro khi
hau tir du 4n GCF cia UNDP va Téng cuc Phong,
chéng thién tai da thyc hién nghién ciru danh
gid cac RRTT lién quan dén khi hau va tiém
nang phat trién truyén théng tich hop rdi ro khi
hau & 2 x3 ven bién Quang Hai va Quang Tan,
TX Ba Pén. Muc tiéu nham déanh gid duoc cac
nguy co RRTT trong bdi cdnh BDKH, phé bién
réng rai phwong phap danh gid RRTT cé su
tham gia va gép phan thic day truyén théng,
16ng ghép théng tin khi hau vao 1ap k& hoach
phat trién KT-XH tai viing ven bién mién Trung.
Trong pham vi thoi gian va bdi cdnh thuc té cla
cac dia phuong, phuong phap danh gia RRTT
theo ti€p cin dya vao cong déng (DVCP) trong

nghién cru nay da duoc diéu chinh, phat trién
thém nham dam bao tinh khoa hoc, thyc tién
va co6 su tham gia.

2. Ddi twong va phuwong phap nghién cliru

2.1. Béi twong nghién ciru

C4c rdi ro thién tai lién quan dén khi hau va
tinh trang DBTT, nang luc thich &ng (linh vuc,
khu vuc) cha cac x3 gidp séng, can ven bién
cta 1 huyén ven bién mién trung la déi twong
nghién clru chinh. Khu viec khao sét 13 TX Ba Pon,
tinh Quang Binh trong d6 tap trung vao hai xa
dién hinh, dai dién 13 Quang Hai va Quang Tan.
Xa Quang Hai cé bon mét gidp séng Gianh trong
khi Quang Tan ¢6 tdi 5 thon gidp song (Hinh 1).
TX Ba P6n dugc dy bdo s& cé nhiéu bién déng
vé thién tai nhu bao, sat 1&, han hdn va ngép lut;
cac linh vue nguy co cao la néng nghiép, thiay
san, co s& ha tAng va an toan dan cv [10], trong
khi d6, nhiéu hoat déng sinh k& lién quan dén
thdy san, ndng nghiép cd su phu thudc 1én vao
tuw nhién.

BAN DO HANH CHINH TH] XA BA BON - QUANG BINH (Khu vuc nghién ciru)

o uBKDMar '-P_
o e

{H.TUYEN HOA e ;
e il

H. QUANG TRACH

W

Hinh 1. Vj tri 2 xd Qudng Tén (mau xanh) va Qudng Hai (mau dé) tai TX Ba Bén

2.2. Phwo'ng phdp nghién ciru

a. D& liéu

Ngudn di liéu thir cip va so cip bao gom:
a) Chi s6 RRTT, khi hau (tai trang di liéu rdi ro
khi hdu Viét Nam do UNDP va Téng cuc phong
chéng thién tai xay dung: http://climaterisk.org.
vn); b) Théng tin va sé liéu cac danh gia RRTT,
khi hdu khu vic ven bién tinh Quang Binh cua
Dy dn GCF - UNDP [18]; c) Nghién ctru danh gia
rai ro khi hau 2 xa ven bién tinh Quang Binh cua
Trung tdm ECODE; d) Théng tin vé KT-XH, thién
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tai, sdn xuat tir UBND xa Quang Hai va x3 Quang
Tan; e) Kich ban BDKH va Nudc bién dang cua
Viét Nam [3].

b. Phwong phdp nghién curu

- Ra sodt thit cdp: Thu thap, ra soat, phan
tich, tdng hop sb liéu va téng quan vé ly thuyét
va thuc tién vé danh gia tén thuong, rui ro khi
hau va thién tai & cic vung ven bién qudc té,
trong nuwdc va khu vue nghién clru. Bén canh do
13 nghién clru cac tu liéu, bai bdo, bdo cdo két
qua nghién cru cé lién quan nham lam rd céc
phuong phap danh gia phu hop, hiéu qua véi




dia phwong (TX Ba Dén) - viing ven bién, cin ven
bién mién Trung.

- Diéu tra khdo sdt thuec dia bdng cdc phuwong
phdp xd hoéi hoc

Céc cong cu danh gia nhanh cé sy tham gia
(PRA) dugc sir dung dé thu thap théng tin so
cip gbm bang hdi khao sat dinh luvgng, phong
van sau, phong van ban cu tric, hop tham van
cong déng va hop tham van céc bén lién quan tai
dia phwong két hop khao sat lat cit toan bo khu
vue thi x3 Ba Don va chi tiét 2 xa can ven bién
Quang Tan, Quang Hai. Cac déi twgng khao sat
la ngudi dai dién cho cong doéng, chinh quyén
dia phuwong va cac t8 chirc doan thé. Ngoai ra,
cac y kién chuyén gia vé rdi ro khi hdu & vung
ven bién ciling dwoc tham khao trong qua trinh
phan tich dit liéu.

Phuong phédp tinh s6 lvgng mau (Slovin,
1984): n = N/(1+N*e?).

Trong d6: n - S& phi€u phdéng van; N - S6
lwvong hd dan tai 2 x3; E - Sai s6 cho phép
(£10%).

S& phiéu phong van tai 2 x3: 1) Xd Quang
Tan: SO hd dan 13 1.151 hé; S6 phiéu dai dién:
72 phiéu trong dé: 6 can bd xa/6 linh vuc + 66
phiéu hé dan (6 thén, 11 phiéu/thén); Xa Quang

Mtrc dd RRTT X6 =

Hai: S6 830 hé dan; S6 phiéu dai dién: 48 phiéu
trong d6: 6 can bd xa + 42 phi€u hé dan (6 thén,
7 phi€u/thén).

XU ly s6 liéu: Cac s6 liéu tir cc phiéu khao sat
dinh lwgng, dinh tinh va théng tin thu thap theo
bé chithi danh gia rai ro d3 dugc thu thap, phan
tich bang phuong phéap théng ké thu thap, xtr ly
s0 liéu va diéu tra chon mau.

- Phuwong phdp GIS: Thé hién cac két qua
nghién clru mot cach tryc quan, xay dung, cap
nhat co s& dit liéu hé théng tin dia ly vé céc
loai thién tai, RRTT & khu vuc nghién céu. Viéc
mapping thong tin rui ro tai thuc dia va xtr ly,
s6 héa ban db6 rdi ro cling tham khdo phuong
phap xay dung ban d6 RRTT do Héi chir thap dé
Dlrc hwéng dan, dp dung tai Viét Nam [13].

- Phwrong phdp ddnh gid rai ro thién tai lién
quan dén khi hdu dua vao céng déng

Day la phwong phap chinh dwoc sir dung cho
nghién cru nay vdi su ké thira va phat trién tur
cac hwdng dan vé danh gia ton thuwong, rii ro do
BDKH cdia IPCC (Uy ban Lién chinh phd vé BDKH)
[15], cha B6 Tai nguyén va Méi trwdng [1] va cb
diéu chinh theo hudng ban dinh lvgng nham
phu hop vdi béi canh dia phuwong [10] va phat
huy sy tham gia cta cdng dong.

15 (Hiém hoa m + TTDBTT m — NLPCTT, TUBDPKH m)

Trong dé:

+ MUrc d6 RRTT x3 (%): R4t thap < 30%; Thap:
30-50%; Trung binh (TB); 51-70%; Cao: 71-90%;
Rat cao: > 90%

+ n: M6t trong 15 chi thj &rng vdi 15 linh vyc
dai dién, gdbm: An toan cong dong; ha tang cong
cdng; cong trinh thay lgi; nha &; ngudn nudc,
nudc sach va vé sinh méi trudng; y té va quan
ly dich bénh, gido duc; quan ly rirng; trong trot;
chdn nudi; thdy san; thwong mai - dich vuy;
théng tin truyén théng va canh bdo sém; céng
tac phong, chéng thién tai va yéu té Gidi [4, 10].
Mbi Iinh vire (n) dugce do lwdng bang cac chi thi
dai dién c8p 2, vi du: YEu t6 “An toan cdng dong”
duoc danh gid qua hién trang cac khu dan cu
duwoc Quy hoach & vi tri an toan vdi thién tai; Ty
|& ngudi dan (d&c biét 13 phu nit va tré em) biét
boi hodc ¢6 ki nang phong, chdng thién tai tai

n
hé gia dinh; Tinh hiéu qua cla phwong an phong
chéng TT trong ndm gén nhét...

+ m: Loai hinh thién tai (bdo, mua I&n, ngap
lut, han,...).

+ Hiém hoa: Dugc xac dinh bang tan suat
xuat hién, cwdng dé va thiét hai gay ra cho con
ngudi, tai san, sinh k&, mai trwdng, két hop xem
xét dién bién cac yéu td khi hau.

+ Tinh trang DBTT: Bugc xac dinh bang nguy
co, vi tri (bat |gi) ti€p xuc v&i cac hiém hoa (E) va
dé bj tac dong, dnh hudng (diém yéu, nhay cadm)
cla cac linh vy trudce cac hiém hoa.

+ Nang lyc PCTT, TUBDKH: Kha nang dap irng
cac ngudn lyc vé vat chat, tai chinh, con nguoi/
kién thirc, thong tin, khoa hoc va cong nghé,
chinh sach.

Cac két qua phan tich dugc théng nhat quy
déi ra ty 18 % twong &ng vdi t6i da la 100%.
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Chdng han véi Hiém hoa, tin sudt xudt hién
b3o trén dia ban (sau khi tdng hop s6 liéu va
phan tich, tham van) thi dwoc quy ddira ty 1é %
tuwong ng vai quy wdc 13 tAn sult xudt hién
cang cao thi % cang I&n; twong tu cho danh gia
TTDBTT va Nang luc. Céc rdi ro lién quan dén khi
hau 13 két qud danh gid cac yéu t6 trén va két
hop va&i xem xét xu thé cac yéu td khi hau theo
kich ban BDKH.

Cung vdi viéc cai tién phuong phap danh
gid rdi ro phu hop véi muc tiéu va déi twong
nghién ctru 13 xac dinh cac chi thj chi tiét dé thu
thap thdng tin, sé liéu. B6 chi thi cho danh gid
ban dau duwoc phat trién bdi dyw an GCF-UNDP
va sau dé nhdm nghién clru d3 cdp nhat, cai
tién cho phlu hop véi dia phwong nham dam
bao tinh hop ly, thyc t€ dya trén mdc d6 san
cé cla ngudn s6 liéu va bam sat hién trang, quy
hoach phat trién KT-XH. Céc céng cu danh gia cé
su tham gia (PRA) dung cho thu thap théng tin
gdm: Lich st thién tai, Lich mua vy, So hoa ban
do thién tai, Ma tran t6n thuong, SWOT, Téng

hop RRTT/BDKH va Xép hang.
3. K&t qua va ban luin

3.1. Cdc hiém hoa thién tai lién quan dén bién
déi khi hdu

Thi xa Ba Pon (c6 16 x3 va thj trdn) nam giap
sdng Gianh va hudng mat ra bién Déng, c6 do
ddc tir Tay sang Dong, bi chia cat bdi sdng Gianh
va nhiéu vung con, bai biét |ap, giao théng di lai
khoé khan. Thi xa cé ca rirng va sdng, bién, day
vira la thuan lgi I&n cho phat trién kinh té nhung
cling tiém 4n nhiéu rdi ro vao mua mua b3o.
Hai xa Quang Tan va Quang Hai nay thudc vung
sinh thai cdnh quan ddng bang ven bién cla
tinh Quang Binh, nam & vi tri triing, thap phia
b& Nam s6éng Gianh va can ven bién. Ty |1& hd
nghéo cla 2 x§ & murc trung binh so vdi trung
binh toan tinh nhung ty I& nha & dan cu khong
kién c6 rat cao vdi 73,15% & xa Quang Hai va
61,1% & Quang Tan. Sinh ké chinh cha ngudi dan
la tréng trot, chan nudi,nghé tha cong (nén 13)
va budn ban nhé. Tém tat cac dac diém tw nhién,
kinh té&, xa hoi clia 2 xa nghién ciru (Bang 1).

Bdng 1. Tém tdt ddc diém chinh vé tw nhién, kinh té, xd héi cia 2 xd nghién ciru

X& Quang Tan

X3a Quang Hai

Vi tri, dién 2,9 km% ndm & phia Nam TX Ba D6n

tich: va & b& Nam sdng Gianh

Rirng: Khéng dang ké

Pia hinh: Vung triing thap; thudc lvu vee sdng
Gianh

Déan s6: 1.151 ho vdi 3.843 ngudi trén 5

thon; 4,25% (49 h6) hé ngheo (2018)

Sinh k& chinh: Tréng trot, chan nudi,nghé tha céng

(nén 13) va budn ban nhé

Nudc sinh 100% hé dan duoc tiép can vdi nuwdc
hoat sinh hoat la nwdc may

Thién tai Bao, ngap lut, xam nhap man, rét hai
chinh

Nha & dan cv  61,1% nha & khoéng kién cé

4,25 km?, von 1a xa ddo trén sdng Gianh, nay cé
cau néi vdi dat lién

3,5 ha cay ngdp man thudc 3 thon: Tan Bong, Van
Nam va Van Dong; dat nudi thay san: 39,35 ha

Vung triing thap, ban dao; thudc lvu vue séng
Gianh, b&n mat gidp séng

830 ho vdi 3.287 ngudi trén 6 thon; 2,65% (22
hd) hd nghéo (nam 2019)

Tréng trot, chdn nudi, thuy san va lam nghé thi
céng, budn ban nho

100% hé dan duoc tiép can vdi ngudn nwdc sinh
hoat, 79,88% ho dung nudc may

B3o, ngap lut, ndng néng va rét hai

73,15% nha & khéng kién c6

(Téng hop két quéd khdo sdt tir thdng 1-5, ndm 2020; UBND xd Qudng Héi, Quéng Tén [7, 8])

Dwa vao cdc két qua nghién clru so cap va
kich ban BDKH va Nuwdc bién dang cla Viét
Nam (2016) d3 xac dinh dugc cdc méi hiém hoa
chinh c6 kha ndng gay ra nhiéu thiét hai cho 2 xa
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nghién ciru gdbm: Bdo, mua lén gy ngap lut,
nang néng va xam nhap min vai tan suat xuat
hién day hon, cwong d6 manh hon, tac dong
trén dién rdng va gay ra nhiéu thiét hai vé tai
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san, sinh ké. Theo théng ké, trong thoi ky 1958-
2014, nhiét do trung binh ndm khu vuc tinh
Quang Binh d3d tang khoang 0,62°C, s6 ngay
néng (s6 ngay cé Tx 235°C) cé xu thé ting, xuat
hién nhiéu dot ndng néng cao diém [3]. Trong
5 nam gan day, thuong cé tdi tir 22-25 ngay
nang néng trén dién rong v&i ngudng nhiét cao
phd bién tir 36-39°C trong thang 6, 7. Cac chi s6
rui ro do bdo va ngép lut cia TX Ba Dén & mirc
cao va rat cao [2] va 2 x3 Quang Tan, Quang Hai
thuéc nhém nay. Giai doan 1960-2017, hai xa
chiu dnh huéng truc tiép cda 68 con b3o [10,
18], bdo va mua I&n xuat hién nhiéu hon trong
thang 8-10 hang nam. Pia phuwong cling xuét
hién va tiém an rdi ro tr rét dam, rét hai khi d3
ghi nhan vai dot rét kéo dai bat thudng trong
khoang 10 ndm gan day du chuwa ghi nhan céc
thiét hai lon.

Xét tdng thé vé mirc d6 tac déng, gay thiét
hai cda cac loai thién tai chinh dén san xuat va
doi sdng thi bdo va ngp lut gy nhiéu thiét hai
cho 2 x3 trong d6 mua lon két hop véi nuwdc
dang gay ngap lut [d mdi nguy I&n nhat. Theo
Kich bdn BDKH va Nudc bién dang cta Viét Nam
(2016), trong thé ky 21 khu vyc ven bién tinh
Quang Binh trong d6 cé 2 xa nghién ciru dy tinh
s& c6 nhiéu bién dong vé cac yé&u t8 khi hau dan
tdi nguy co gia ting thién tai cyc doan, cu thé:
Nhiét dé trung binh ndm cla tinh Quang Binh
s tang toi da tdi 2,8°C theo kich ban RCP4.5 va
4,7°C va&i kich ban RCP8.5; lvgng muwa ndm co
xu thé tang theo tirng giai doan trong do s& tang
21,4% theo kich ban RCP4.5 va ting 19% vdi
KB RCP8.5; néu muc nuwdc bién dang ting 100
cm s& gay nguy co ngap khoang 5,93% dién tich
huyén Quang Trach va TX Ba Don [3].

3.2. Tinh trang dé bj tén thwong béi cdc thién
tai lién quan dén khi héu

Thi xa Ba D6n cé do doc l1én, khi mua dé xay
ra ngap lut va sat 1& bo séng, vung triing thudng
xay ra ung ngap. Hang ndm thudng ganh chiu
nhiéu thiét hai vé ngudi va tai sdn do cac loai
hinh thién tai cé nguén géc khi twong thay van
nhu b3o, ngdp lut, ndng néng va gan day 1a
hién twong xdm nhap man (thén Tan Tién, x3
Quang Tan).

Hai xa Quang Tan, Quang Hai nam & khu vuc

trling, nhiéu thon ti€p gidp vdi sdng c6 mat do
dan cu déng, nha nhd va thi€u kién c6, ty 1& hd
nghéo cao, c6 nhiéu cé ngudi cao tudi va tré em
vi vy murc d6 ti€p xuc cao vdi nhitng hiém hoa
va dé bj anh huédng béi thién tai, BDKH nhu b3o,
mua Ién bdo, mua I&n va nudce dang.

Trong nhitng ndm qua, trung binh mdi ndm
2 x3 cling nhu toan khu vuc ven bién TX Ba Pon
phai dén nhan tir 3-4 con bdo [7, 8], mua |&n két
hop v&i nwdce sdng dang cao gay ngap, nhiéu khu
dan cu cla 2 x3 bi chia cat, c6 1ap, khé tiép can,
dién hinh nhu cdc thén Tan Tién, Tan Trwong (x3
Quang Tan) va thdén Van Bic, Tan Thuong, Van
Dong (xa Quang Hai).

Da&i vai xa Quang Hai, tinh trang DBTT chung
cla toan xa3 duoc danh gia & muirc cao (71%)
trong dé DBTT cao nhat 13 cac linh vyc nubi
trong thay san (85%), trong trot (81%), nha &
dan cu (80%), cong trinh thuy loi (c6ng, ké sdng)
(80%), an toan cdng dong (78%) va rirng ngap
man (76%). Nhdom nha & dan cu cla x3 Quang
Tan dé bi tén thuong nhat (77%), tiép theo la
ngudn nuwdc, nwdc sach va VSMT (72%), an toan
cong ddng (70%) (Bang 2). Khé khan I&n hién nay
cUa Quang Tan 13 dan cu tap trung nhiéu nhat &
phia bd sdng (5 thén gidp séng) trong cé nhiéu
nha dan & vi tri thap, triing thudc d6i tugng hd
nghéo va tinh trang 6 nhiém mai tredong nuéc
sau moi dot bao, ngap lut.

Nhém d6i twong dé bj tén thuwong trong
céng déng duoc xac dinh gdbm tré em, phu ni*
c6 thai, phu ni* don than, ngudi cao tudi, ngudi
khuyét tat, bi bénh hiém nghéo va ngudi nghéo.
Ho bi anh hudng & cdc mirc d6 khic nhau vé
stirc khoe, an toan nha &, co hdi viéc lam va thu
nhap, thiéu thdng tin va han ché kha nang phuc
h6i sau thién tai. Nhém nay & x3 Quang Hai la
1.412 nguditrong d6 c6 729 phu nit (chiém 43%
dan sé) va & xa Quang Tan la 1.798 trong dé cé
966 phu nit (chiém 47% dan sé x3) [7, 8].

So sanh tinh trang DBTT cla cic hoat dong
san xuat, kinh doanh chinh cta 2 x3 gébm tréng
trot, chdn nudi, thay san va thuwong mai - dich
vu thay rang, nudi thuy sdn va trong trot 1a 2 Iinh
vuc kinh t&€ chi chét nhung rat dé ton thuong
b&i bio, ngap lut va ndng ndng, dic biét dang
lo ngai la x& Quang Hai (Hinh 2). Xét chung 4
loai hinh sdn xuat thi xa Quang Tan & murc tn
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thuong thap hon (57,5% ) so vdi x3 Quang Hai
(71%) do nhiéu dién tich tréng trot, chan nudi
va cac co s& kinh doanh dich vy clia nguoi dan
Quang Tan hién & khu vyc dia hinh cao hon va it

tiép xuc tryc ti€p véi hiém hoa nuwdc dang. Xa
Quang Hai ndm 2019 cé 79 ho nubi thly san
(tdém, cua, cd) vdi tdng 45 ha (thdn Van Pong) va
x3 Quang Tan la 13 ha.

So sanh TTDBTT cta cic hoat déng san xudt,

Kinh doanh o 2 xa

=e=Quing Tin =*=Quing Hii

I'riing trot
100

Thuong mai, dich vu

\V

Thuy san

Chin nuodi

Hinh 2. So sénh TTTBTT cta hoat déng san xudt, kinh doanh & 2 xd nghién ctru

3.3. Ndng Iwc phong chéng thién tai va thich
trng vo'i BDKH

Nang lwc phong chéng thién tai (PCTT) va
thich rng BDKH cla céc linh vuc duoc xac dinh
bang khd ndng ddp ¢ng cac ngudn luc, diéu
kién hién cé va tiém ndng vé vat chat, tai chinh,
con ngudi (kién thire, ki ndng, s doan két cong
dong,...), [5] thdng tin, khoa hoc va cdng nghé va
chinh sach trong cac linh vuyec.

Ngudn lwc, theo nghia hep, thuong duwoc
hi€u 13 téng thé cac ngudn luc vat chat va tai
chinh cho phat trién, vi du tai nguyén thién
nhién, co s& ha tang, tai san, tién,... [6]. Theo
nghia rong, ngudn lyc ¢ thé gom tat ca nhirng
loi thé&, khd ndng sdn cé hodc tiém ndng vat
chat va phi vat chat dé phuc vu cho muc tiéu
rng phé BDKH ndi riéng va phat trién néi chung
phat trién nhat dinh [5, 16]. Thuc té, cdc ngudn
lwc cho PCTT va thich &ng BDKH cling chinh la
ngudn lyc cho phat trién kinh té& - xa hoi. Tai
dia ban nghién c&ru, khd nang ddp Ung cac
nguon lwc & mdi xa khac nhau cho du cé cling
khung chinh sach phat trién va cac dinh hudng
cho PCTT va thich &ng BDKH. Két qua dénh gid
nang lwc vé PCTT va TUBPKH qua tirng nhdm
chi thi cho thay, ca 2 xa déu cé nang luc trung
binh (TB) nhung Quang Tan & mic TB cao
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(69%) trong dd Iinh vire ha tang cdng cong; nha
@ dan cu da dugc cai thién vai viéc xdy dung
theo hudng kién c6 hon, xa cé duoc lgi thé tir
chuong trinh Néng thén méi (nhw Bang 2). Kho
khadn I&n & 2 xa la su thi€u hut vé tai chinh cho
thich &ng BPKH va nang lyc cadn bd vé BDKH
yéu. S6 lugng can bd xa han ché, hau hét 1a
kiém nhiém, thiéu kién thirc va k§ nang vé thich
(rng BDKH hay [6ng ghép rui ro khi hau vao 1ap
ké hoach. Hé théng loa truyén thanh cta 2 x3
hoat déng théng sudt nhung rat it néi dung va
thoi lwgng tuyén truyén vé BDKH; x3 khdng ¢
hoat dong dién tap PCTT do khdng c6 kinh phi,
phuong tién va trang thiét bi chwa dap &rng yéu
cau vé PCTT, dac biét 13 xa Quang Hai; bén canh
do ty 1& phu nir tham gia cdng tdc PCTT thap
(khodng 23%) va chd yéu dirng lai & cong téc
tuyén truyén. & ca 2 x3 cling nhu cac x3 1an can,
van dé nguodn lyc cho PCTT, thich (rng BPKH
ma&i chi xem xét & khia canh tai chinh, vat chat
ma chua lam rd cac diéu kién phi vat chat khac
trong do6 cd sy tham gia cda linh vy tw nhan va
t6 chirc ngoai nha nudc. K&t qua danh gid nang
lwc PCTT va thich irng BDKH la mét trong nhitng
can cr quan trong dé xac dinh nguy co rui ro.
Téng hop két qua danh gia RRTT dugc trinh bay
& Bang 2.




Bdng 2. T6ng hop két qué ddnh gid RRTT cda 2 xd Qudng Tén va Qudng Hai
(Rét thdp: < 30%; Thép: 30-50%; Trung binh (TB): 51-70%; Cao: 71-90%; Rdt cao: > 90%)

e | TTOBTT | MR | Neuycoiro | R TR B
Linh vyre ; : - : ; - ; X - X
Quang | Quang | Quang | Quang | Quang | Quang | Quang | Quang | Quang | Quang
Tan Hai Tan Hai Tan Hai Tan Hai Tan Hai
An toan céng déng | 69 80 70 78 70 66 69 92 TB | Ratcao
Co s& ha tang 72 82 68 76 72 68 68 90 B Cao
Cong trinh thay loi 66 78 61 80 60 65 67 93 B R4t cao
Nha & dan cu 71 82 77 80 71 67 77 95 Cao R4t cao
L\'agc‘;o\?é”v“;d'\;%”wc 77 79 | 72 | e | 76 | 67 73 | 78 | cao | Ccao
Y té€ va dich bénh 73 77 56 63 68 59 61 81 B Cao
Gido duc 68 75 69 61 70 58 67 78 B Cao
Rirng Khéng 78 Khéng 76 | Khong 70 Khéng 84 Khéng Cao
Tréng trot 73 76 68 81 68 65 73 92 Cao | Ratcao
Chan nudi 74 76 55 67 64 57 65 86 B Cao
Thay san 75 80 62 85 64 66 73 99 Cao | Ratcao
Z?cﬁzg mat - 63 | 64 | 44 | 51 | 67 | 66 40 49 | Thap | Thap
Théng tin TT va 68 74 55 65 74 66 49 73 | Thip | Cao
canh béo sém 70 72 55 72 69 65 56 79 T8 Cao
Dam bao Gidi
trong PCTT 69 70 55 66 66 65 58 71 B Cao
Trung binh 71 76 62 71 69 65 64 83
toan xa: Cao | Cao TB Cao T8 TB T8 Cao

(Téng hop tir két qud phén tich, dénh gid cia nhém nghién civu, thdng 6 ndm 2020)

3.4. Nguy co’rdi ro

Nguy co rdi ro cla tirng linh vuc cling
nhu toan x3 la két qud phan tich méi quan hé
nhan - qua gitra cac thanh phan: Hiém hoa, tinh
trang DBTT va kha ndng thich rng [15]. Kha nang
thich (rng cang cao (thé hién & su dap (rng céac
nguodn luc, diéu kién cho phong nglra, giam nhe
RRTT va chéng chju BDKH) thi nguy co rdiro cang
giam thap va nguoc lai [11, 16]. Ca 2 x3 déu cd
nhiéu nha & dan cu va dién tich tréng trot, nudi
thuy san giap song, hon 90% dién tich lGa va hoa
mau cha Quang Hai gidp sdng Gianh véi nén dat
thap, triing. Nhiéu Iinh vure cla x3 Quang Hai cé
rdi ro cao va rat cao, dién hinh |a thdy san, trong
trot, an toan cong dong, cdng trinh thay lgi va
rirng ngap man. CO tdi 5/6 thon cia Quang Hai

rdi ro cao do ngép lut (TAn Thugng, Tan Dong,
Van Biac, Van Trung va Van Dong) va dién tich
rirng bi nwdc dang xdm lan cé xu hwdng tang
qua tirng nam (tang 26% nam 2017). Cac khu
tap trung dan cuw cda x3 Quang Tan déu gidp
séng, dudng giao thong va cdc cdng tiéu thoat
nuwdc da xuéng cap nhiéu. Mot s6 tran bao, ngap
lut lich st gay thiét hai nghiém trong cho 2 x3 la
vao cac nam 2013, 2016, 2017 [7, 8] trong do
thiét hai ndng nhat 13 tréng trot, nudi gia cdm
va nudi thuy san. Nam 2013, x3 Quang Hai suy
giam hon 80% nang suat cay trong va gan 60%
dam nudi tém, cua bi mat trang do cdc tran b3o,
ngap lut; dot rét hai nam 2017 khién hon 1 nlra
dién tich lGa va cdy mau xa Quang Tan phai trong
lai. Viéc 1am, thu nhap cha nhiéu hd dan bi anh
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hudng |&n, d3c biét |a nhém lao déng do tudi
twr 35-65.

So sanh téng thé vé hiém hoa, tinh trang
DBTT, ndng luc va rdi ro cla 2 xa thay rang, ca 2
xa déu cé nguy co cao trudc cac hiém hoa nhung
moi x3 cé su khac nhau vé TTDBTT va NLTU dan
t&i nguy co, mirc do rdi ro khac nhau. Két qua,
danh gia v&i sy tham gia, tham van cac bén lién
quan tai dia phuong d3 cho két ludn: Quang Tan
c6 TTDBTT & muirc TB (61%) va ndng lwc TB cao
(69%) trong khi Quang Hai c6 TTDBTT cao (71%)
va nang lyc TB (65%). Xép hang rui ro chung xa
Quang Hai & murc cao (83%) va Quang Tan la TB

(64%) (Bang 2).

Khoanh vung téng hop cac khu vie rdi ro cao
do céc thién tai phd bién (bdo, ngap lut, nang
néng, xam nhap man va rét hai) duoc thé hién
trong Hinh 3A, B, trong dé ddng chu y la toan xa
Quang Hai - mot ban ddo, nam tron trong vung
rdi ro cao do bdo va nhiéu khu vuc dan cu, san
xuat (thén Tan Thuwong, Tan Dong, Van Bic, Van
Trung) bi anh hudng I&n bdi ngép lut. Riéng x3
Quang Tan, 5 nam gan day xuat hién xdm nhap
man & thon Tan Tién va va d3 lan sang thén Tan
Loc; kém theo 13 vai dot rét hai ngan lam gidm
nang suat trong IGa va cdy mau.

BAN B0 RUI RO THIEN TAI XA QUANG HAI
Thi xa Ba Bén, tinh Qudng Binh (2020)

5 Qulee Therh po S

X8 Cung Pnnog

X8 Guling Trang

BAN D6 R Ro THIEM TAI A BUANE TAN
TH Ba B0, Guing Binh nsm 2020|

%8 Qudng Trung )‘v

B

s dng S &

3 Quing Thisy

B

Hinh 3. Ban db rdi ro thién tai cda xd Qudng Héi (A) vé Qudang Tén (B)

Cac cudc thao luan véi cac bén lién quan &
dia phuwong cho biét can mot s6 giai phap cu thé
trong 5 nam tdi cling nhu cac giadi phap dai han
dé gidm thiéu rdi ro cho 2 x3, trong dé Quang
Hai can wu tién cho bao vé va phuc hoi dién tich
rirng quanh ddo két hop véi xay ké chdn séng
nham bao vé nha dan va cac khu nudi thly san.
Ca 2 x3 can xay dung nha chéng chiu b3o, lut;
cai thién hé théng thly loi dé gidm thiéu ngap
trong mua mua két hop véi chuyén déi giéng
cay trong sang ngan ngay, chiu ngap cho cac dién
tich ngap dai trong mua mua. Yéu td gidi, vai
tro cta phu nir trong thich &ng BPKH va tuyén
truyén cong dong vé BDKH can duoc thic day
manh m& hon théng qua truyén théng tich hop
vé rli ro BDKH trong cac linh vic san xuéat, doi
s6ng, méi trudng va quan ly tai nguyén. Cac bén
tai dia phwong cling déng y rang hiéu qua cua
cac hanh déng thich &rng 1au dai phai sé dya trén
nén tang nhan thirc, sy hiéu biét chung vé cac
rdi ro khi hau tiém tang, tinh trang DBTT va céc
nguon luc.
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4. K&t luan

Két qud danh gid vé tinh trang DBTT, ndng
Iwe va rdi ro da cho thay ca 2 xa Quang Tan va
Quang Hai 13 déu cb nguy co cao bi tac dong
bai cac hiém hoa thién tai nhung khac nhau vé
TTDBTT va nang luc thich &ng dan téi nguy co
rdi ro khac nhau: Quang Tan cé TTDBTT & murc
TB (61%), NLTU & TB cao (69%) va rudi ro & murc
TB (64%); trong khi d6 Quang Hai c6 nguy co rdi
ro cao (83%) v&i TTDBTT cao (71%) va NLTU chi
TB (65%). Sy thi€u théng tin, han ché vé nhan
thirc, nang lwc hanh dong, kho khan tai chinh
va thiéu két ndi gitra cac bén |a nhitng diém yéu
chinh cla nang lyc thich ing & 2 x3 va cd thé
lam gia tédng nguy co rui ro.

Viéc danh gid duoc cac hiém hoa, thyc té
TTDBTT, nang lyc PCTT va thich &ng BDKH sé
gop phan giup dia phwong xac dinh duogc cac
nguy co rdi ro tredc mat va tiém tang, tir dé xay
dung duoc cac ké hoach, gidi phap thich rng chd
déng, phu hop véi béi canh dia phuwong, bao
gbm ¢ viéc tan dung céc co hdi cd lgi tir BDKH.
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S dung ti€ép can dya vao céng dong, co sy
tham gia trong danh gia cdc RRTT lién quan dén
khi hau 1a phu hop vdi quy mé cap x3, huyén,
dac biét vdi cdc cong dong ma hién théng tin,
nhan thic va nang lyc ing phd véi BDKH con
han ché. Kién thirc dia phuong |1a khdng thé
thi€u bén canh cac dit liéu khoa hoc nham cé
duoc két qua danh gid sat thuc té va hd tro viec
|ap k& hoach phét trién cé tich hgp cdc muc tiéu
thich &ng.

Mot s6 khuyén nghi dwoc dé xuédt cho giam
thiéu rui ro thién tai, BOKH:

Nhdm gidm TTDBTT va rdi ro cla cdc nhém
cong dong séng & khu vy thap triing, gidp séng,
céc chinh quyén dia phuwong can cé céc phuwong
an hd trg nguoi dan nghéo kién ¢6 hdéa nha &
bang viéc két hop gitta thye hién chinh sach cla
nha nudc vé ho tro xay dwng nha an toan chong
chiu b3o, lut va huy déng cdc ngudn lyc cla xa

hoi, cong dong, t6 chirc qudc té dé hod trg thém
cho nguwoi ngheo va can nghéo.

Da&i véi cac Iinh vire ¢d nguy co rdi ro nhu
nudi thay san, nha & dan cu, cong trinh thuy loi
(k&, cdng ven sdng Gianh) va nwdc sach va vé
sinh méi trudng, can thiét cap nhat va truyén
théng chia sé rong rai théng tin RRTT, BDKH dén
céc bén lién quan, déng thoi ddy manh viéc 16ng
ghép cac muc tiéu thich &ng, chéng chiju BBKH
vao xdy dwng ha tang thudc chwong trinh Néng
thon mai giai doan 2021-2030 véi cac chi tiéu
gidm sat cu thé. Bén canh d4, viéc nang cao
nang luc cho I3nh dao va cong déng vé irng phé
BDKH, phuc hdi va quan ly rirng ven bién (x3
Quang Hai) va chd déng hop tac, tranh thd sy
hd tro tir cac td chirc phat trién (nhu UNDP) va
[inh ve tu nhan, ngudn lyc tir Néng thén mai
can dugc chd trong.
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COMMUNITY-BASED ASSESSMENT OF CLIMATE-RELATED DISASTER
RISKS FOR COASTAL COMMUNES IN QUANG BINH PROVINCE
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Abstract: Community-based climate change and disaster risk assessment (CDC) is a part of the climate
risk management process for the development of adaptation action plans and contribute to socio-economic
development planning that integrates climate risks. This study applies creatively the climate risk assessment
method with the combing top down and bottom up approaches at the coastal rural area of Ba Don town,
Quang Binh province, particularly Quang Tan and Quang Hai communes. There were 120 representatives
for households and government officials who provided information through PRA tools and contributed
to the assessment process. The level of natural disaster risk and climate change has been determined for
typical natural disasters of the locality. The results also show that the lack of information and awareness
about climate risks, financial difficulties and poor connections among the parties are major constraints in
adaptive capacity. Accordingly, the prioritized solutions have been proposed as an inevitable continuation
from the cognitive transition and participatory risk assessment.

Keywords: Climate risk assessment (CRA), Community—based, Climate-related risks, Quang Binh.
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XU THE VA DU’ TiNH BIEN POI KHi HAU CHO TiNH QUANG TR|

Vii Van Thang®¥, Treong Thi Thanh Thay®, L3 Thi Tuyét®,
Tran Trung Nghia¥, Vii Manh Cwéng®?
W\Vién Khoa hoc Khi twong Thiy vén va Bién déi khi hdu
@S& Tai nguyén va Méi trurong tinh Qudng Tri

Ngay nhén bai: 12/10/2020; ngdy chuyén phdn bién: 13/10/2020; ngdy chdp nhén ddng: 10/11/2020

Tém tat: Bai bdo nghién ciru xu thé bién déi khi hdu trong qud khi va du tinh trong twong lai & tinh
Qudng Tri. B6 sé liéu nhiét dé, lwong mua tai 3 tram quan trdc trong thoi ky 1980-2018 va kich ban BPKH
do B6 Tai nguyén va Méi trwdrng céng bé ndm 2016 dugc st dung cho muc dich nghién ciru. Két qua phén
tich cho thdy, trong thoi ky 1980-2018, nhiét dé trung binh ndm tdng 0,2°C/thdp ky tai Khe Sanh va ¢ xu
thé khéng ré rang tai Cén C6, Béng Ha; lwong mura ndm cd xu thé khbng ré rang trén toan tinh. So vdi thdi
ky co sé, nhiét d6 trung binh ndm tdéng phé bién tir 1,4+1,5°C vdo giita thé ky va tir 1,7+2,0°C vao cubi thé
ky theo kich ban RCP4.5; tiing phé bién tir 1,7+1,9°C vdo gilra thé ky va tir 3,3+3,5°C vao cudi thé ky 21 theo
kich ban RCP8.5. Lu'gng mua ndm tdng phé bién tir 10+20% vado giia thé ky va tir 20+25% vao cudi thé ky
21 theo kich ban RCP4.5; phé bién tir 10+20% trong cdc thdi ky theo kich ban RCP8.5. Cdc cuc tri nhiét dé va
lwong mua ciing cé xu thé tédng trong thé ky 21 so vdi thoi ky co s& theo cd hai kich ban.

Tir khéa: Nhiét dé, lvong mua, bién déi khi hdu, Quang Tri.

1. Gi&i thiéu

Trong nhirng ndm gan day, dudi tdc dong cla
bién d&i khi hau (BDKH), Quang Tri lién tiép chiu
anh hwdng clia cac thién tai nhu bio, 10 lut, han
han, mua l&n, ndng néng,... gdy anh huwdng tiéu
cuc dén sy phat trién kinh té - x3 hoi cda tinh [5,
6, 8-16]. Bién ddi khi hdu d3 tdc dong xau dén sd
lwong va chat lvong ngudn nwdc, lam suy gidm
ngudn nudc cla cac sdng, gdy xam nhap man &
mot s& vung clra sdng, ven bién, ddng thdi mua
I&n két hgp vdi nhiét do tdng cao lam ting nguy
co sat |& dat va gy ap lyc 1édn 1én céc ho chira.
Bén canh d6, Quang Tri la tinh ven bién mién
Trung, c6 nhiéu lgi thé vé dia ly - kinh t& nhw
giao thong, nang luvgng, du lich, néng nghiép,...
Tuy nhién, cac két qud danh gid BPKH chi tiét
cho tinh Quang Tri con han ché, cac nghién ciru
dugc thuc hién chd yéu & quy mé quéc gia va
khu vue duwa trén cac kich ban phat thai khi nha
kinh hodc dudng phan bé ndng dé khi nha kinh
dai dién, tinh Quang Tri chi 1a mdt phan rat nhd

Lién hé tdc giG: Vi Vidn Thdng
Email: vwthang26 @gmail.com

trong dé [1-3, 17, 18].

Nhu vay, c6 thé thay viéc nghién clru xu thé
BDKH trong qué khi va dy tinh BDKH trong thé
ky 21 & tinh Quang Tri cd y nghia khoa hoc, thuc
tién, day 1d mot phan két qua nghién ctu cla
nhiém vu: “Xay dung, cdp nhat k& hoach hanh
déng ng phd véi BDKH giai doan 2021-2030,
tam nhin dén 2050 cla tinh Quang Tri” [4]. So
vGi két qua do Bd Tai nguyén va Méi trwong
cong bd ndm 2016, bai bao st dung chudi s6
liéu quan trac cap nhat dén nam 2018 dé danh
gid xu thé qud khur; két qua du tinh BDKH cho
tinh Quang Tri duoc thuce hién chi tiét hon dén
cap huyén.

2. Sé liéu va phuwong phap nghién ciru
2.1. S6 liéu

2.1.1. 56 liéu quan tréc

DE dam bao sy dong nhat chudi s6 lieu vé
quy md thoi gian, bd sé liéu ngay va thang cla
cdc bién khi hau nhiét d6, lwong mua, lvong béc
hoi trong thoi ky 1980-2018 tai 3 tram quan trac
I3 Con CO, Poéng Ha va Khe Sanh duoc st dung
dé danh gia xu thé bién d6i khi hau qué khir &
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tinh Quang Tri .
2.1.2. 56 liéu kich ban

S8 liéu dy tinh nhiét d6, lwgng mua va cac
cuwc doan khi hdu theo cac kich ban RCP4.5 va
RCP8.5 dugc 13y tir Kich ban bién d6i khi hau va
nudc bién dang cho Viét Nam do Bd Tai nguyén
va Moi truding cong bé nam 2016 [3 ].
2.2. Phwong phdp nghién ciru

2.2.1. Tinh todn xu thé bién déi qud khu

Trong nghién cru nay, phuong phap hoi quy
tuyén tinh dwoc sir dung dé xac dinh xu thé cla
céc bién khi hau trong thoi ky 1980-2018.

Phuong trinh hdi qui tuyén tinh cda mét yéu
td y bat ky theo thoi gian dwoc mé ta dudi dang
sauday: y=a, +at

— Y

trongdsé: a, =y—-al a =r—

5, = ’Zl(yj—;)z 5, /;(r,.—?)z

Véi ¥, t,sy,5: twong ng |a trung binh s8 hoc
va dé léch chuan cla y va t, va r 1a hé sb tuong
quan tuyén tinh gitra y va t.

Xu thé ting, giam cla y theo t duwgc danh gia
trén co s& xét ddu va d6 Ién cla hé s6 géc a,.

Phuong phép kiém nghiém théng ké (T-test)
dugc st dung dé kiém nghiém xu thé cua cac
bién khi hau va cac hién twong khi hau cyc doan
tai cac tram quan trac. o] day, cac gid tri xu thé
duoc chon vai mirc y nghia 5% déi véi nhiét do
va 10% déi véi mua.

- Trong nghién cru nay, chi sé khd han k dugc
str dung dé phan tich han han & tinh Quang Tri.

k- E
R

E va R tuong &ng la lvgng bdc hoi thang va
lwvong mua thang. Han xay ra khi chisé K > 2.
2.2.2. Tinh todn murc bién déi cdc bién khi hdu
trong tuong lai

Mrc d6 bién ddi trong tuong lai cla cac bién
khi hau duoc tinh toan nhu sau:

DAGi v&i véi bién cac bién lién quan dén nhiét
do:

ﬁTzumag lai = T‘cwng tai — T1986—-2005
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D3i véi cac bién lién quan dén lvgng mua:

(R™twomg 1ai — Rioge—2005) .

‘&Rtwmg lai —

: 100
19862005

Trong d6: AT, .. = Thay déi clia nhiét d6
trong twong lai so véi thoi ky co sé& (°C),

T*mng . = Nhiét do trong tuong lai (°C),

1086.200s = NDiét d0 trung binh cla thoi ky co
s& (1986-2005) (°C),

AR,,0 o = Thay déi cla lugng mua trong
tuong lai so v&i thoi ky co sé (%),

R*wng,ai = Lwgng mua trong twong lai (mm),

1os6.000s = LUYONE Mua trung binh cla thoi ky
co s& (1986-2005) (mm).
3. Két qua va thao luan
3.1. Xu thé bién déi khi hdu quéd khw

Nhiét dé: Trong th&i ky 1980-2018, nhiét d6
trung binh ndm & tinh Quang Tri cé xu thé ting
khong rd rang tai Con Co, Ddng Ha va cd xu thé
tang théa man tiéu chuan kiém nghiém tai Khe
Sanh (= 0,2°C/thap ky). Pac biét, dudng xu thé
th&i ky 2010-2018 cho thdy nhiét d6 tang nhanh
trong nhitng ndm gan day (Hinh 1).

Lwong mua: Trong thoi ky 1980-2018, luong
mua ndm cé xu thé ting hodc gidm khong rd
rang, khong théa man murc y nghia 10% tai tat
ca cac tram cha tinh Quang Tri (Hinh 2).

Cdc cuc triva hién tuong cuc doan lién quan
dén nhiét dé: Trong thoi ky 1980-2018, nhiét
dd cao nhat tuyét d6i ndm (TXx), nhiét do thap
nhat tuyét d6i ndm (TNn), s6 ngay ndng ndng
nam (Su35), s& ngay rét dam, rét hai ndm (Fd15)
cb xu thé tdng/gidm khong rd rang, khong thda
man tiéu chuan kiém nghiém (Bang 1, Bang 2).

Cdc cuec tri va hién tuong cuc doan lién quan
dén lvong mua: Lwong mua 1 ngay I&n nhat
trung binh ndm (Rx1day) va sd thang han cé xu
thé tang/giam khoéng rd rang tai Con Co, Khe
Sanh; cé xu thé giam thda man tiéu chudn kiém
nghiém tai Déng Ha vdi téc dd giam khoang
11%/thap ky déi v&i Rxlday va dudi 1 thang/
thap ky déi v&i han hdn. Lugng mua 5 ngay 1dn
nhat trung binh ndm (Rx5day) va s6 ngay cé
lwong mua lén hon hodc bang 50 mm (nR50)
c6 xu thé tdng/giam khong ré rang, khéng thda
man tiéu chudn kiém nghiém trén toan tinh
(Bang 3, Bang 4).




Tih Nim_Con Ca Tih Nam_Dang Fa

1980 1085 0 1005 2000 00 010 s 1580 Tomh e T 2000 2004 o0 Mm%

Tih Xa&m_Khe Sanh

Hinh 1. Xu thé bién déi nhiét dé trung binh ndm
(°C) thoi ky 1980-2018 (dwong chdm den) va giai
doagn 2010-2018 (duong chdm cam)

1580 TRy 180 195 2000 oy 20i0 Mm%
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Hinh 2. Xu thé bién déi lwvgng mwa ndm (%) thoi
ky 1980-2018 (dwong chdm xanh) va giai doan
2010-2018 (dwérng chdm cam)
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Bdng 1. Téc dé bién déi cua cdc cue tri va hién twong khi hdu cuc doan lién quan dén nhiét dé,

thoi ky 1980-2018
Tram Cac cye tri nhiét do va hién twogng khi hau cuwc doan lién quan
) TXx (°C/thap ky) | TNn (°C/thap ky) | Su35 (Ngay/thap ky) | Fd15 (Ngay/thép ky)
Cén Co -0,12 0,20 -0,71 -0,04
bong Ha -0,12 0,20 0,30 -0,16
Khe Sanh -0,14 -0,33 -0,31 0,26

Bdng 2. Két qud ki€ém nghiém théng ké xu thé bién déi cla cdc cuee tri va hién tuong khi hdu cuc doan
lién quan dén nhiét dé, thoi ky 1980-2018

Tram Cac cuc tri nhiét d6 va hién twong khi hau cuwc doan lién quan
) TXx (°C/thap ky) | TNn (°C/thap ky) | Su35 (Ngay/thap ky) | Fd15 (Ngay/thap ky)
Con Co Khoéng ré rang Khoéng ré rang Khoéng ré rang Khoéng ré rang
bong Ha Khong rd rang Khong rd rang Khong rd rang Khong rd rang
Khe Sanh Khong rd rang Khong rd rang Khong rd rang Khong rd rang
Bdng 3. Téc dé bién d6i cla cdc cue tri va hién tugng khi hdu cure doan lién quan dén nhiét lvong mua,
thoi ky 1980-2018
Cac cyc tri nhiét do va hién tuwgng khi hdu cuc doan lién quan
Tram Rx1lday Rx5day nR50 Han Han
(%/thap ky) (%/thap ky) (Ngay/thép ky) (thang/thap ky)
Cén Cd -4,64 -6,52 -0,24 -0,14
bong Ha -11,15 -7,30 -0,14 -0,59
Khe Sanh 1,99 0,29 0,32 -0,23

Bdng 4. Két qud kiém nghiém théng ké xu thé bién déi cla cdc curc tri va hién tugng khi hdu cuec doan
lién quan dén nhiét lwong mua, thoi ky 1980-2018

Cac cuc tri nhiét do va hién tugng khi hau cuc doan lién quan
Tram Rx1day Rx5day nR50 Han Han
(%/thap ky) (%/thap ky) (Ngay/thap ky) (thang/thap ky)
Cén Co Khong rd rang Khong rd rang Khong rd rang Khong rd rang
bong Ha Gidm Khong ro rang Khong ro rang Gidm
Khe Sanh Khéng r6 rang Khoéng r6 rang Khoéng r6 rang Khoéng r6 rang

3.2. Dv tinh bién déi khi héu chi tiét cho tinh
Qudng Tri
3.2.1. Thay déi vé cdc bién khi hdu trung binh
Nhiét d6: Theo kich ban RCP4.5, so vdi thoi
ky co s@, nhiét d6 trung binh nam & tinh Quang
Tri ting ph6 bién tir 1,4+1,5°C vao gitra thé ky va
tlr 1,7+2,0°C vao cudi thé ky 21. Theo kich ban
RCP8.5, nhiét d6 trung binh nam & tinh Quang
Tri tdng phd bién tir 1,7+1,9°C vao gilta thé ky
va tlr 3,3+3,5°C vao cudi thé ky. Mirc ting cao
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nhat & phia Ty Bac cla tinh theo ca hai kich ban
(Hinh 3, Hinh 4).

Lwong muwa: Theo cd hai kich ban, so vdi
thoi ky co s&, lwong mua ndm co xu thé ting
trén pham vi toan tinh Quang Tri trong thé ky
21. MUrc tang phé bién tir 10+20% vao giita thé
ky va tr 20+25% vao cudi thé ky theo kich ban
RCP4.5. Mtrc tang phd bién trong cac giai doan
theo kich ban RCP8.5 la t&r 10+20% (Hinh 5,
Hinh 6).
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3.2.2. Mirc bién déi cdc bién khi hu cuc tri
Cdc cuee tri khi hdu lién quan dén nhiét dé:
Nhiét dé téi cao trung binh ndm: Theo kich
ban RCP4.5, so vdi thoi ky co s@, nhiét do toi
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cao trung binh ndm ting phé bién tir 1,4+1,6°C
vao gilta thé ky va tir 1,8°C+2,1°C vao cudi thé
ky. Theo kich ban RCP8.5, nhiét d6 t8i cao trung
binh ndm tang tir 1,9+2,1°C vao giira thé ky va tur




3,2+3,6°C vao cudi thé ky; mirc ting & phia Tay cao
hon so véi phia Bong cda tinh (Hinh 7, Hinh 8).
Nhiét dd téi thdp trung binh ndm: Vao
gitta thé ky 21, so véi thoi ky co s&, nhiét do
t6i thap trung binh ndm ting phé bién tir

1,4+1,5°C theo kich badn RCP4.5 va phé bién tir
1,8°C+2,0°C theo kich ban RCP8.5. Pén cudi
thé ky, nhiét d6 t8i thap trung binh nam tang
tr 1,7°C+2,0°C theo kich bdn RCP4.5 va tu
3,1+3,6°C theo kich bdn RCP8.5 (Hinh 9, 10).
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Hinh 7. Bién déi cda nhiét dé téi cao trung binh ndm (°C) vao gitra thé ky (trdi) va cudi thé ky 21 (phdi)
so vdi thoi ky 1986-2005 theo kich ban RCP4.5
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Cdc cuc tri khi hdu lién quan dén lwong
mua:

Lwong mua 1 ngdy I&n nhdt trung binh ndm
(Rx1day): Theo kich ban RCP4.5, so v&i thoi ky
co s&, Rxlday tdng phé bién tir 10+60% vao

100 || TAP CHi KHOA HQC BIEN pOI KHi HAU

gitta thé ky va tlr 20 + 80% vao cudi thé ky; mirc
tang & khu vyc phia Tay cao hon so vai khu
vuc phia Dong cla tinh. Theo kich ban RCP8.5,
Rxlday tang tlr 20+60% vao giira thé ky va tu
40+60% vao cudi thé ky 21 (Hinh 11, Hinh 12).
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Hinh 12. Bién déi cua Rx1day ndm (%) vao giiva thé ky (trdi) va cudi thé ky 21 (phdi)
S0 vdi thoi ky 1986-2005 theo kich bén RCP8.5

Lwgng mua 5 ngdy I&n nhdt trung binh ndm bién tlr 10+50%. Dén cudi thé ky, mic tiang
(Rx5day): Theo ca hai kich ban, Rx5day cé xu phd bién tir 10+60% theo kich ban RCP4.5 va
thé tang trén toan tinh trong thé ky 21 so vdi tlr 20+50% theo kich ban RCP8.5 (Hinh 13,
thoi ky co sé. Vao giira thé ky, mirc tang phd Hinh 14).
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so vdi thoi ky 1986-2005 theo kich bédn RCP4.5

=

THITATHIEN - HUE

T

T

k

e

T

e ey wohini s ] ] e

Lt u i
5 O ANG BINH

THITA THIEY - HUE

Fodg L
w T L ] n_- ] . = T o - T - T
Mire di bién déi (%a) Mire dij bicn divi (%)
=14 L} [ b} An il S il r & =Lt L] (1] 20 An A = Al Hh D

Hinh 14. Bién d6i cia Rx5day ndm (%) vao giita thé ky (trdi) va cudi thé ky 21 (phdi)
so vdi thoi ky 1986-2005 theo kich bdn RCP8.5

4, K&t luan

Nghién ctru trinh bay két quad dénh gid bién
ddi khi hau trong qua kh va dy tinh BDKH chi
tiét cho tinh Quang Tri dwa trén sé liéu khi hau
quan trac trong thoi ky 1980-2018 va s6 lidu kich
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ban BDKH mdi nhat do B6 Tai nguyén va Moi
trwong cong b6 nam 2016.

(1) Xu thé bién déi khi hdu qud khr:

Nhiét d¢ trung binh, cdc cyc triva hién tuwong
cuc doan lién quan dén nhiét: Nhiét do trung
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binh ndm tang 0,2°C/thap ky tai Khe Sanh va
khong cé xu thé rd rang tai Cén Co, Pong Ha.
TXx, TNn, Su35, Fd15 c6 xu thé& tdng/gidm khéng
rd rang trén toan tinh.

Lwong mua, cdc cuc tri va hién tugng cuc
doan lién quan dén mua: Lugng mua ndm
khéng cé xu thé rd rét trén toan tinh. Rx1day,
Rx5day, nR50 va s6 thang han khong thé hién
xu thé tang/giam rd rang trong hau hét trudong
hop. Xu thé gidam, thda man tiéu chudn kiém
nghiém dugc nhin thay duy nhat tai Dong Ha vé
Rx1day (11%/thap ky) va vé sé thang han (dudi
1 thang/thap ky).

(2) Du tinh BDKH trong tuong lai

Nhiét dé va cdc cuc tri nhiét dé: So vai thoi
ky co s@, nhiét d6 trung binh ndm tang phé bién
tlr 1,4+1,5°C vao gilra thé ky va tir 1,7+2,0°C vao
cudi thé ky theo kich ban RCP4.5; phd bién tir

1,7+1,9°C vao gilra thé ky va tir 3,3+3,5°C vao
cudi thé ky 21 theo kich bdn RCP8.5. Nhiét do
tdi cao trung binh va tdi thap trung binh ting
trong thé ky 21 so vdi thoi ky co sé theo cac hai
kich ban, vé&i tdc d6 tang la xap xi nhau.

Lwgng mua va cdc cuc tri lwgng mua: Theo
ca hai kich ban, so véi thoi ky co sé, lugng
mua nam co xu thé tang trén pham vi toan tinh
Quang Tri trong thé ky 21. Mrc tang phé bién
tlr 10+20% vao gitra thé ky va tir 20+25% vao
cudi thé ky theo kich bdn RCP4.5. Mirc tang phd
bién trong cac giai doan theo kich ban RCP8.5 |a
tlr 10+20%. Theo ca hai kich ban, Rx1day va Rx5
day cé xu thé ting trong thé ky 21. Vao cudi thé
ky, Rx1day tang tlr 20+80% theo kich ban RCP4.5
va tlr 40+60% theo kich ban RCP8.5; Rx5day
tang phé bién tir 10+60% theo kich ban RCP4.5
va tir 20+50% theo kich ban RCP8.5.
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CLIMATE CHANGE TRENDS AND PROJECTION FOR
QUANG TRI PROVINCE
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Abtract: The paper studies past and projected fututure climate changes for Quang Tri province.
Temperature and rainfall data from 3 observation stations in the period of 1980-2018 and from the latest
climate change scenarios published by the Ministry of Natural Resources and Environment in 2016 are used
for study purposes. The results show that during the period 1980-2018, the annual average temperature
increased approximately by 0.2°C/decade at Khe Sanh and had unclear trends at Con Co, Dong Ha,; annual
rainfall tended to be not clear all over the province. Compared to the baseline period (1986-2005), annual
mean temperatures are projected to increase commonly by 1.4 to 1.5°C in the middle of the century and by
1.7 to 2.0°C in the end of the century under the RCP4.5 scenario; by 1.7 to 1.9°C in the middle of the century
and by 3.3 to 3.5°C in the end of the 21 century under the RCP8.5 scenario. Annual rainfall is expected to
increase by 10 to 20% in the mid-century and by 20 to 25% in the end-21° century under the RCP4.5; rise
by 10 to 20% preriods of the 21 century under the RCP8.5 scenario. The temperature and precipitation
extremes are projected to raise in the 21°t century under both scenarios .

Keywords: Temperature, rainfall, climate change, Quang Tri.
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