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Bai bdo khoa hoc
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Tran Thanh Céng!, Lé Ngoc Quyén!, Nguyén Minh Giam', Lé Pinh Quyét!
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Tém tat: Vé tinh Himawari 8 13 thé hé vé tinh m&i nhit cua Nhat Ban, bao gém 16 kénh
phd. Viée phan tich cac kénh phd mang lai nhiéu thong tin phuc vu cho cong tac phan tich,
du bao, canh bao mua—dong. Nghién ctru ndy trinh bay két qua nghién ctru xdy dung cong
cu trg gitp cong tac canh bao, du bdo mua—dong cho khu vuc Dong bang song Ciru Long
(PBSCL). Cac tién ich dugc tich hop trong cong cu sir dung ngudn s6 lidu 16 kénh phd anh
v€ tinh Himawari phéan tich, tinh toan: phan loai may (Ci, Sc, St, Cu, Cb..), xac dinh nhiét 46
va d¢ cao dinh may, x4c dinh ving may dong, xac dinh ving may c6 kha nang sinh mura,
tinh toan su di chuyén cua cac khéi may Cb. Cong cu ciing tinh toan cac s licu phén tich va
du béo cho cac ving dia 1y (don vi hanh chinh), dong thoi cung cap tién ich chuyen phat
thong tin canh bao, du bao thdi han dén 6h mot cach nhanh chéng va hiéu qua nhat.

Tir khéa: Anh may; Mua; Dong; Himawari; Du bao; Canh béo.

1. Pit van dé

Mua—dong 12 hién tuong thoi tiét dién hinh, c6 anh huong rat 16n dén cac hoat dong kinh
té—x4 hoi, sinh hoat cua con nguoi. Vi khu vyce Dong Bang Song Ciru Long (PBSCL) mua
vira dem lai ngudn ngudn nude ddi dao cho phat trién nong nghiép, thuy san, vira la nguyén
nhan gay ra ngap lut anh hudng tiéu cuc dén phat trién kinh té x4 hoi va doi sdng sinh hoat
ctia nguoi dan. Do vay cong tac du bao, canh bao mua—dong khu vuec PBSCL dong vai tro rat
quan trong trong viéc ting cuong mat anh hudng tich cuc ciia mua—dong va giam thiéu cac
thiét hai ma mua—dong c6 thé gay ra.

Hién nay, trén thé gidi dit liéu vé tinh Himawari—8 dugc st dung kha rong rai trong du
bao thoi tiét, ddc biét 1a mot sd cac hién twong thoi tiét nguy hiém nhu du bao bao, mua, dong.
Vé tinh Himawari 13 thé hé vé tinh m&i nhat ciia Nhat Ban, bao gdm 16 kénh phd trong d6 c6
3 kénh & dai thi pho 1 do, xanh 14 va xanh da troi 6 thé két hop véi nhau tao thanh anh véi
mau tu nhién twong duong v4i nhan biét tir mat ngudi. Chi tiét cac kénh phd dugce dua ra
trong hinh 1. D6 phén giai khong gian ciia cac kénh phd 1a 2 km x 2 km dbi véi cac kénh tir
kénh 5 dén kénh 16. Cac kénh thi phd va c4n thi phd c6 do phéan giai 1 km x 1 km, riéng kénh
thi phd thi 3 (VS) ¢6 d6 phan giai tinh nhét, 0,5 km x 0,5 km.

Céc kénh pho tir 4 dén 6 1a cac kénh can hong ngoai.

Céc kénh phd tir 7 dén 16 1a cac kénh nam trong dai hong ngoai, trong d6 kénh 7 (IR4)
dung dé theo ddi swong mu va cac dam chay rimg. Cac kénh 8 dén 10 1a cac kénh dung dé
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theo do1 hoi nude trong khi quyén twong g vdi cac ting thap, tang trung va tang cao ciia khi
quyén. i i

Kénh 11 dung d¢ theo doi khi SO; trong khi quyén, kénh 12 theo ddi ozone, trong khi
kénh 16 theo doi khi Cacbonic.

" Bwdc song Do P'}én .
Kénh gidi Ung dung
(um) T
1 V1 0.47 Tham thuec vat, Sol khi
2 V2 0.51 ! Tham thuyc vat, Sol khi
3 | VS 0.64 0.5 Tham thyc vat, may tang thap, swong mu
4 | N1 0.86 1 Tham thyc vat, Sol khi
5 N2 NIR 1.6 Trang thai may
6 N3 2.3 Kich thuéc hat
7 14 SWIR 3.9 May tng thap, swong mu, chdy rirng
8 | wv 6.2 Lugng dm tang trung va tang cao
Water Y
9 [ W2 Vapor 6.9 Lugng am tang trung
10 | W3 7.3 2 Lugng 4m tang trung va tang thap
11 | Ml IR window 8.6 Trang thai may, SO2
12 | O3 Ozone 9.6 Ham lvgng O3
13 | R 10.4 Anh may, théng tin nhiét d6 dinh may
14 | L2 IR window 11.2 Anh may, nhiét d6 nudc bién
15 | 12 12.4 Anh may, nhiét d6 nudc bién
16 | co CO, 13.3 Do cao dinh may

Hinh 1. Céc kénh phd cta vé tinh Himawari.

Hién nay trén thé giéi di c6 nhiéu nghién ctru phan tich, img dung dir liéu vé tinh
Himawari—8 d3 dugc thuc hién, dién hinh 1 cac nghién ctru: (1) [ 1] da nghién curu, g dung
thuat todn mat na may (Cloud Mask Product) dé dua ra cac san pham pha, loai va do cao dinh
may; (2) Trung tdm V¢ tinh Khi trong (MSC) thudc Co quan Khi twong Nhat Ban (JMA) da
phat trién va cung cap mot san pham c6 tén 1a HCAI (High-resolution Cloud Analysis
Information), bao gdm nam yéu t6: mit na may, mit na bang tuyét, loai may, do cao dinh may
va thong tin kiém soat chat luong [2]; (3) Nam 2016, [3] da gidi thiéu tai liéu trinh bay cac
thuét toan co ban trong viéc xay dung san phém xac dinh d¢ cao dinh may, d6 bao phu may,
dang/loai may, thtr nghiém cho ra Kkét qua tinh toan nhiét d§ dinh may, 46 cao dinh may, do
che phi may, loai may vai két qua tt; (4) san phdm mua vé tinh GSMaP (Global Satellite
Mapping Precipitation) dugc co quan Nghién ctru Vi try Nhat Ban (JAXA—Japan Aerospace
Exploration Agency) phat trién, cung cip mot san phdm mua toan cau voi do phan giai cao
theo khong gian va theo thoi gian [4]; (5) [5] dd nghién ciru dé thir nghiém so sanh cac
phuong phap wdc tinh lvong mua dya trén dit liéu Himawari—8, mot sb phuong phap udce tinh
luong mua duoc thir nghi€ém trong nghién ctru nay la AE, CST, CSTM, IMSRA. Nonlinear
Relation va Nonlinear Inversion, dua trén két qua phén tich dinh luong, ngudi ta biét rang
IMSRA 1a phwong phap t6t nhat ¢6 thé duge ap dung dé udc tinh lugng mua trong thoi ky
mua doéng cua Muarateweh va Palangka Raya (Indonesia); (6) Trong hoi thao vé du bdo tirc
thoi 6 déng ddi luu, Dixon [6] da gidi thiéu phuong phap xéac dinh céc 6 may dong va phuong
phap ngoai suy hudng va toc do di chuyén cua chung, duoc sir dung cho cac nude nhu: Hoa
Ki, Mexico, Pai Loan, Brazil, Uc...

Trong nudc, c6 nhidu nghién ciru trong linh vyc xir 1y dit lidu vé tinh dién hinh nhu: (1)
Nam 2018 [7] d4 nghién ciru xay dung ban d6 may tir thong tin vé tinh phuc vu nghiép vu du
bao mua, dong. Nghién ctru sir dung cac thong tin nhiét birc xa tai cac dai pho hong ngoai
nhiét va hoi nudc tir vé tinh khi twong dia tinh MTSAT-2 va Himawari—8 két hop V01 80 ligu
quan tric tir cac tram quan tric bé mat trong nude va khu vyc trong nhitng nam gan day dé
xay dyung phuong phap phan loai may; (2) Nam 2010 [8] d4 c6 bao cdo vé nghién ciru phuong



Tap chi Khi tuwong Thity van 2020, 719, 1—13; doi: 10.36335/VNJHM.2020(719).1-13 3

phap xac dinh lugng mua trén co s& anh may vé tinh dia tinh MTSAT cho khu vuc Viét Nam,
phuong phap ding mang than kinh nhan tao (ANN) dé xac dinh lwong mua cho khu vuc Viét
Nam tir thong tin bt xa ctia vé tinh khi tugng Mot s6 két qua ban du cho thdy phuong phap
nay nhin chung ting cuong d6 chinh xac cua viéc udc lugng mua tir thong tin vé€ tinh.

Vi dic diém dia ly va khi hau, trén khu vuc PBSC mua—dong chu yéu la do hé théng
may ddi luu gay ra, nén nghién ctru nay s& tap chung gidi thiéu phwong phap va cong cu xir 1y
dir liéu vé tinh Himawari—8 dé tao ra cac san phém phan loai may, udc lugng lugng mura, tinh
toan sy di chuyén cua cac khbi may ddi luu, tir d6 dua ra cac du béo, canh bao mua—déng kip
thoi va hiéu qua cho cac khu vuc thuée DPBSCL.

2. Phuong phap nghién ciru

2.1 Khu vyc nghién ctru va nguon so liéu

Khu vyc nghién ciru 12 ving PBSCL gdm 13 tinh thanh: Long An, Tién Giang, Pong
Théap, Vinh Long, Tra Vinh, Hau Giang, Soc Trang, Bén Tre, An Giang, Kién Giang, Bac
Liéu, Ca Mau va thanh phé Can Tho.

Nguon s6 liéu vé tinh Himawari—8 sir dung trong nghién ctru nay duoc thu nhan tir mang
ddng bo dit liéu cia Tong cuc KTTV véi tan sudt 10 phut/lan voi s6 lugng kénh day di 1a 16
kénh va d6 phan giai khong gian cao nhat (0,5-1 km ddi voi kénh thi phd, 1-2 km d6i véi
kénh can hong ngoai va 2 km d6i v6i hdng ngoai), thoi gian tré do xir Iy va hé théng dong bo
vao khoang 10-15 phut.

2.2 Phuong phdp phan loai mdy

Niam 2016, [2] da gi6i thiéu vé k¥ thuat tinh toan xac dinh phan loai may tir s6 lidu vé
tinh Himawari—8. Phuong phap nay goi 1a HCAIL San pham dau ra ctia phuong phép 14 nhiing
thong tin vé may nhu sau:

— D¢ che phu cia may (bao gom cé byi): viing c6 may va khong co may.

— Do che phu ctia bang tuyét: xac dinh ving c6 hay khong ¢ bang tuyét.

— Loai may xéc dinh dugc chia thanh quang may, may Cb, may ting cao CH, may tang

trung CM, may Cu, may Sc, may St va suwong mu (St/fog) va may day dac.

— Do cao dinh may tinh cho tung khoang 100 m.

— Thong tin danh gia cht lugng.

Quy trinh phan loai may dugc thyc hién theo cac budc nhu minh hoa trong hinh 2. Tt s6
lidu dau vao 1a anh may vé tinh va san phim mo phong tir md hinh sd tri, cac tinh toan dau
tién ap dung dé xac dinh vung c6 mdy che phu, ¢ bang tuyét che phu va ving quang may.
Khong giéng nhur quan tric may tir cdc tram quan tric, trong cac tinh toan tir vé tinh chi x4c
dinh theo nhom cac loai may nhu sau:

— Nhém may ddi luu Cu, Cb.

— Nhoém suong mu va may St.

— Nhom cac miy tang cao CH.

— Nhém cac may tang trung CM.

— May tang thap Sc

— May day dac.

Dbi voi thong tin vé loai may duge xac dinh nhu cac loai méy té quang, thau quang va
c4u tao boi cc thanh phan roi rac. Loai may thau quang va té quang dugc phén thanh 7 murc
dwa trén nhiét dg phat xa thu dugc tai kénh 11,2 um va mau hinh may gdm nhiing phan t roi
rac cho mdi muc.

M&i muc dugce tinh toan dua trén viée so sanh gitra T(11.2) tirc nhi¢t do phat xa thu dugc
tai kénh 11,2 pm va Tplev(11.2) tirc 1a nhiét d6 lan truyén birc xa tai budc song 11,2 pm cua
dam may twong g voi timg muc khi 4p quan sat trén AHI va tinh toan dua trén san pham
lan truyén burc xa ciia mo hinh GSM.
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Muc 1: may rat cao
T(11.2) < 0.5xT400npa(11.2) + 0.5xT200npa(11.2)

Muc 2: may cao

0.5%T400npa(11.2) + 0.5%T200npa(11.2) < T(11.2) < Taoonpa(11.2)
Muc 3: may kha cao va may tang trung

Taoonpa(11.2) < T(11.2) < 0.5xT400npa(11.2) + 0.5xTeoonpa(11.2)
Muc 4: May kha thap va may ting trung

0.5xTa00npa(11.2) + 0.5xTe00npa(11.2) < T(11.2) < Teoonra(11.2)
Muc 5: May thip

Tooonpa(11.2) < T(11.2) < 0.5xTe00npa(11.2) + 0.5% Tsurface(11.2)
Muc 6: May rat thap

0.5%Te0onpa(11.2) + 0.5xTsurface(11.2) < T(11.2) < Tsurface(11.2)
Muc 7: May dic biét thip

Tsurface(l 1 2) < T(l 1 2)

MAY  |uueees Quangmay
<+ Yes
Mévrditde | MévCu 4| No
M
éym@tg@g ey Ié'quang hasocanasennsannnnssasnsanas » Thgugﬂgjlg
¥ y S )
o a =
Maytrung = CM BI(B10)BI(BOS) < 0.0 |==~¥ g | | MavCi
. A
: May Cb.
¥

Maythdp, ritthip |~ maxBT(B13)-minBT(B13) > 10.0 ~——| MéyCu
v
| 15 < maxBI(B13)—minBT(BI3) < 10.0 =4 MaySc

v
| maxBT(B13)—minBT(B13) < 1.5 I—-N St/ Swong mu

Hinh 2. Quy trinh phan loai may.

2.3 Phwong phap xdc dinh nhiét do va do cao dinh mady

Trong nghién ciru ndy nhom tac gia lya chon mot phuong phap duoc cong b6 nam 2016
[1] d& dua ra cac thudt toan tinh toan ra san pham thi cp vé may gdm d6 che phil ciia may,
loai may, pha ciia may va do cao dinh may. Phuong phap nay dang dugc st dung nghiép vu
tai co quan khi tugng Nhat (JMA).

2.3.1 Quy trinh tinh toan

D6i voi nhiét do dinh may, céc tinh toan dugc tinh theo cac nguyén tic dya trén phan loai
may. V&1 may rat thap, may thap va may trung binh dugc tinh toan dua trén nhiét d§ phat xa
cua kénh 11,2 pm. P61 voi may cao va day, st dung ti 1¢ birc xa gilta cac kénh.
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May
té quang —
tang cao

May ban
trong su6t —

May té quang
tang thap
hay trung

May rai rac

[ B [P
N —_—
Phwong phap s

ty |é birc xa
| Phwong phap I
Tim dwoc ty 1€ bure xa

két qua? | Phuong phap ton tai?
s ty 18 birc xa (LRC B o
e Tim duoc

) két qua? v D
Tim dwoc YR ™ =Y
5] LRC

Phwong phap
ndi su

b -
noi su
— - 2
Phwong phap ndi suy
LRC

3
Phuwong phap

chan
v

co
N :
ton tai?

Tim dwoc
két qua?

| b

Hinh 3. Quy trinh xac dinh nhiét 36 va do cao dinh may.

Dé tinh toan d6 cao dinh may can sir dung ca 3 phwong phap sau:

— Phuong phép néi suy;

— Phuong phap ti 1€ buc xa;

— Phuong phép chan.

Céc budc tinh toan dugc thuc hién theo so d6 trén hinh 4. Tai dy khi bat dau tinh toan
dua trén phan loai may. Trong phén loai chia 1a mdt lya chon sau:

— May cao té quang (High level Opaque Cloud);

— May thap va may muc giita té quang (Mid or low Level Opaque cloud);

— May thu quang (Semi— transparent cloud);

— May 10i rac (Fractional cloud).

Tuong tu v&i moi loai may, thuc hanh tinh toan theo timg phuong phéap nhu trén so d6 da
trinh bay. Pau ra ctia chu trinh s& gom:

— Do cao dinh may: tinh bang mét.

— Nhiét do dinh may: tinh bang d6 K.

— Ap suat dinh may: tinh bang hPa.

2.4 Xdc dinh ving mdy doi luu (CCI)

San phém CCI dugc tinh toan dugc phan thanh 3 loai:
— Vung may Cu phat trién nhanh RDCA;
— Vung may Cb;
— Vung hinh de ¢ dinh may Cb téa ra phia dudi co cac may tang trung va tang thap
khong xac dinh MLUA.
B6 cong cu tiép theo dugc thiét 1ap dé tinh toan phan biét cic ving may duya trén 6 kénh
phé & trén. Cac bude tinh toan duoc thuc hién theo so d6 sau:
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e Xacdinh RDCA

e Xac dinh vung MLUA bao gém |
caCh

e Xac dinh Cb ra khoi vung
MLUA

Hinh 4. Trinh ty tinh toan xac dinh cac ving mady RDCA, MLUA va Cb.

Budc 1: Thao tac khoanh ving RDCA ra khoi  vung khong méy, ving may thap, may
mong tang cao mo ta nhu trong bang 1.

Bang 1. Cac ngudng phén loai dé x4c dinh ving RDCA.

Thanh phén Ngudng Muc dich
BT kénh 13 <288.15°K  Loc vung khong may
Suétphan xakénh3 > 0.45 Loc bo ving may mong va chon vung may day
BT kénh 13-kénh 15 <2.0°K Loc ving may moéng ting cao

Budc 2: 1a xac dinh ving may MLUA. Vung may nay duoc xac dinh dya trén nhiét
dinh may & kénh 13 thap va suét phan xa trén kénh 3 16n dé dam bao day 1a ving may cao va
day. Toan bg vung nay duoc tam coi la MLUA.

Budc thir 3: Vung dugc coi nhu Cb phai qua budc loai trir sit dung phuong phap chin
nhu sau:

(1) Trong truong hop chénh léch giira TP va Tt <40K thi phat hién may CB bi loai bo.

(2) Phat hién CB s¢€ bi loai trur néu ti 1¢ chu vi vung MLUA chi duéi 25% so v6i chu vi
vung CB.

(3) CB tanra: Néu xuét hién trang thai CB tan ra thi phat hién CB cling bi loai bd. Trang
thai CB tan ra cin ¢ vao 3 yéu té sau:

— Sy thay ddi ctia BT trén kénh 13 ctia cac dam may;

— Su suy giam cua nhitng diém c6 phat xa cao;

— Su suy gidm cua phan ky.
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2.5 Phuwong phdp xdc dinh 6 mdy dong
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Hinh 5. MAu hinh CB va so d0 loai bé ving CB dé xac dinh MLUA.

Pbi v6i viee xac dinh vung mdy cia hé thong may dugc thuc hién nhu sau: mot ddm may
dugc dinh nghia 1a mot mién lién thong cac diém ludi co cung gia tri (duoc xac dinh trong
phan phan loai may). Bai toan dit ra 1am thé nao dé tim ra mién lién thong 16n nhat trén mat
ma tran. Nhin trén hinh 6 c6 thé x4c dinh dugc 5 mién lién thong dai dién cho 5 6 6 may dong
[6]. Nhu vay sau khi 1ap trén toan bd mang hai chiéu, blen dém s& cho ta s lugng cac mién
lién thong trén do thi, va cac diém trén cing mot mién lién thong s& co gia tri mang bang

nhau.

13}13 14} 14|14 15{ Storm] 5
1111311 12| Storn} 4
9191919 Storm 3 10{10| 10
8{818|8(8
717 Storm{2
—_— X

Hinh 6. Thi du v& mién lién théng x4c dinh 6 may dong.

Iy
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2.6 Phwong phap woc luong lwong mua

Theo nghién ctru ciia Trung tdm v¢ tinh khi tugng ctia Nhat da dua ra phuong phap xac
dinh lugng mua tiém ning cho cac khu vuc ¢ may d6i luu manh tir cac kénh pho cia vé tinh
Himawari-8. Phuong phap nay st dung nhiét d sang cua ba kénh phd 6.2 pm (T6.2), 10.4
pm (T10.4) va 12.4 pm (T12.4) dé chiét xuat duoc khu vuc ‘may dbi luu sdu. Mot s6 mé ta sau
1a thuat toan co ban dua ra dé phat hién ra cac ddm may doi luu véi dinh cao:

Nhiét d6 sang cta T6.2 14 thap hon nhiét d sang ciia T10.4 va T12.4 thi khi d6 may &
trang thai phat trién va dinh ctia chung khong dat dén tang ddi luu;

Nhiét d6 sang ctia T6.2, T10.4 va T12.4 1 gan nhu giéng nhau khi dinh may d6i luu dat
dén tang d6i luu;

Nhiét do sang cua T6.2 c6 thé cao hon T10.4 khi dinh may vuot vao dén ting binh luu;

Hiéu sd giita nhiét do sang ctia T10.4 va T12.4 ting khi may Ci mong dugc quan sat thiy.

Phuong phap nay dua ra budc dau tién d6 1a xac dinh khu vyc tiém ning c6 mua 16n tir
viéc xac dinh cac khu vuc c6 may dbi luu sau, tuy nhién phuong phép khong xdc dinh luong
mua 1 bao nhiéu. Vay dé xac dinh lugng mua trung binh cho mét khu vye ¢é tiém ning mua
16n d6 1a tinh toan ham ctia nhiét d6 sang cua kénh phd 10.4 p (T10.4) v6i phuong trinh:

R=1.183 x 1011 exp (-3.6382 x 10-2 x T0.5) (1)

O day R 1a uéc lugng mwa mm/h va T 14 nhiét d sang cia may tai kénh hong ngoai dai

s6 13 (10.4pm). So d6 thyc hién nhu Hinh 7.

Himawari-8

Noi suy vé tram
hoiic nhirng diém
12.4 pm 10.4 pm quanh tram
(T12.4) (T10.4)

\ 7

Hi¢u cua
T10.4 va T12.4

Méi twong quan
cia T6.2,T10.4 va
Ti12.4

Khu vire mura
tiém niang

Hinh 7. So d thyc hién phuong phap xac dinh mua tir téng hop cac kénh phé.

2.7 Phwong phdp tinh todn dich chuyén ciia cac 6 mdy doi luu

Sau khi tinh toan nhan dang dugc CCI, mot module tiép theo duoc tinh t&1 sy dich
chuyén ciia né. Su di chuyén cta cac ddm may va du bao sy di chuyén ciia né dugc tinh toan
tlr ngoai suy qua trinh di chuyén ciia ddm may & thoi diém gan nhat trudc d6. Hai ving dua
vao tinh trong quan dua trén cic nguyén tic sau:

Mot vung lién quan tdi cac dic diém cua may dugc xac dinh trong anh B ta tam goi la
ving T dung dé lam mdc tinh chuyén dong (Hinh ). Tim kiém trong anh A duoc so sanh véi
vi tri tuong Ung cua vung T trong anh B.

Trong Hinh khu vyc ving may c6 kich thudc (2t+1). Sang toi thoi diém hién tai trén
anh A vung tim kiém c6 kich thudc 6 ludi (2s+1). Khi d6 vi tri trung tim ctia viing may dugc
xac dinh co vi tri (xo0, yo) dugc tinh nhu sau:



Tap chi Khi tuwong Thity van 2020, 719, 1—13; doi: 10.36335/VNJHM.2020(719).1-13 9

B (Anh truéc) A (Anh hién tai)

S

2s+1

T I _(xa V 'n)

—
2s+1

Hinh 8. Ving mau va ving tim kiém cho quy dao chuyén dong ctia may.

T(ij) = VB(X0 + i,y0 +j) t<i<t —t<j<t o

Khu vye tim kiém trén anh A véi vi tri toa do tuong tu (xo, yo) duge tinh theo cong thirc:
S(EN)=VA(XO+Ey0+1n)-s<E<s,—s<n<s 3)

Vung may di chuyén téi khu vue S’ ¢6 tam ¢ toa do ({, ) trong vung tim kiém S & anh A:
S'ENE)=SE+in+j)t<i<t t<j<t

Tuong quan ngoai suy gitta C({, n) gitta T va S” dugc tinh nhu sau:
C(C n) Z}__tZ]__t{T(ij) T}{S e @)= S'en) }

\/Zt=-t2t=-t{T(1 - T]2J2t=—t21——t{5 en@D-Sen )

T= 2t + 1)2 Z Z TGD ©)

1——t]——t

Senm = Gy 1)2 2 z ENG) (7

i=—-t ]_—t
Diém cyc dai (¢, n) ciia C({, ) dugc tinh 1a chuyén dong clia cac ving may tai ludi (x0,
y0) trén anh B va ludi vi tri tuong ing trén anh A.

4)

)

3. Két qua va thao luin

Cac phuong phap va thuét toan dugc hién tuc bang cac cong cu phan mém may tinh va
dugc tich hop trong mot phan mém duy nhét, thyc hién tir khau thu nhdp, giai ma so liéu vé
tinh Himawari dén két xuit va chuyén phat san phim. Cong cu phan mém d duoc trién
khai tng dung trong cong tdc du bdo, canh bdo mua—dong cho khu vuc PBSCL cua Dai
KTTV Nam Bo. Dudéi day 1a mot sb két qué va san phim cta cong cu phan mém. S liéu vé
tinh tir 0800UTC dén 0900UTC ngay 31/07/2020.

3.1. Hién thi sé liéu cdc kénh phcf danh mady

Két qua doc, giai ma §6 liéu cég kénh phé, thuc hién hién thi chéng 16p voi ban dd nén
GIS khu vue, cac kénh phd dugc the hién nhit:at d6 hoat do §éng bang bang mau. Hinh 9 hién
thi phan bo nhi¢t kénh 15 (I2) va hinh 10 hién thi phan bo d sang kénh VIS (3) luc 8h50
UTC.
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Hinh 9. Phan b nhiét kénh 13 lac 8h50UTC. Hinh 10. Phan b6 d6 sang kénh VS Iuc 8h50UTC.

3.2. Phan tich nhdn dang logi mdy

Thuc hién céc giai thuat va cac bude tinh toan theo phuong phap HCALI, két qua phan
loai may luc 0850UTC duoc hién thi trén ban dd hinh 11, voi cac loai may dwoc phan tach:
Cb, Cu, Sc, St va Ci. Két qua trén kha twong ddng véi két qua tinh toan ctiia IMA trén trang
JAXA Himawari Monitor (hinh 12), nhat 14 cdc viing may d6i luu Cb (mau do trén hinh 11 va
mau xanh trén hinh 12).

?

= e

c
—

Hinh 11. Két qua phén loai may lac 8h50UTC. Hinh 12. Két qua phén loai may lac 0850UTC cua
IMA( website JAXA Himawari Monitor).

3.3 Xdc dinh ving ¢ thé sinh mwa—dong

Thuc hién cac giai thuat va cac budc tinh toan theo phuong phap CCI, két qua phan loai
duogc cac khdi may c6 kha nang sinh mua va gay dong luc 0850UTC dugc hién thi trén ban d6
hinh 13, cac khu vuc ¢6 mau dé dugc canh bao 1a s¢ gdy mua dong. Lugng mua udc lugng tur
cac khdi may nay s& duoc xir Iy trong myc sau.

3.4 Dinh danh cac viing mdy doi lwu (CB)

Sau khi phén loai may, cong cu phﬁn mém thyc hién giai thudt tinh toan, dinh danh cac o
may dong, két qua duoc thé hién trong hinh 14 voi cac 6 may dong (phan biét bang mau khéc
nhau) lac 0850UTC. Ap dung phép ngoai suy, xac dinh duoc hudng va tée d6 di chuyén cua
cac dam may dong, tir d6 dua ra cac canh bao mua—dong cho cac vung dia ly trong 1-3h toi.

Vg e 44 o 2030 UTC =

Hinh 13. Két qua phan viing may c6 kha ning gdy ra  Hinh 14. Két qua xéc dinh cac 6 may dong va huéng
mua—dong lac 8h50UTC. di chuyén.
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3.5 Uéc lwong luong mua

Budc tiép theo trong hé théng canh bao mua—dong 14 tinh toan, wdc lugng lugng mua co
thé sinh ra tir cac dam may dong. Hinh 15 trinh bay két qua wéc lugng mua trong 1h tir
0800UTC dén 0900UTC trén khu vuc DPBSCL. Khu vuc mua dién rong va luong mua lén
dugc tinh toan xac dinh ¢ vung Binh Phudc va Tay Ninh, ngoai ra con rai rac c6 mua & khu
vuc ven bién Viing Tau-TPHCM-Bén Tre. So sanh vé6i két qua théng ké lwong mua thuc do
cung thoi gian (hinh 16), chung ta thdy khu vuc mua dién rong va lwong muwa nhiéu Ia khu
vuc Binh Phudc-Tay Ninh, ving ven Dong Nai, Binh Duong va cic ving ven bién Viing
Tau-TPHCM-Bén Tre luong mua khong nhiéu. Piéu ndy cho thay sy tuong dong giita lugng
mua tinh toan tir s6 liéu vé tinh va luong mua thyc do.

1000
40.0

200
1.0
50 .,

fos
0.1

g Oule

B ——
Can Thd Vinh Long B Tre
i Gling G ™
. 4 -
Vinh Thid Lan "+ Glng/ i)

. Séc Tring
w5,

ut} '

r Cogso
Hinh 15. Két qua u6c lwong lwgng mua trong 1h tr  Hinh 16. Lwong mua thyc do trong 1h tir 0800UTC
0800UTC dén 0900UTC. dén 0900UTC.

Céc két qua tinh toan ctia cong cu phan mém dugc chong 16p va tinh toan khong gian cho
cac khu vyc dia 1y, cu thé tinh toan va canh bao dén cép quén-huyén cua cac tinh thudc
PBSCL. Hinh thirc cung cép thong tin gdm co:

Hién thj truc quan trén ban dd GIS: cac khu vuc duge canh bao mua—dong sé hién thi voi
mau cam trén ban do (Hinh 17).

i D80 mure 9509 08

Quén-Huyén 15:0031/07 15:1031/( 15:20 31/ 15:3031/07 15:4031/07 15:5031/07
Huyén AnPha 0 0 0 09 11 28
TP. Chéu Ddc
Huyén Chdu Pha
Huyén Chdu Thanh
Huyén Chg Méi
TP. Long Xuyén
Huyén Phi Tén
Thi x3 Tan Chau
Huyén Thoai Son
Huyén Tinh Bién
Huyén Tri Tdn

o oo oo o oo oo
o0 o000 o000 o0 o
o 0000 o000 oo
o 0000 0000 o
ooogoooooo
ooo;oooooo

Hinh 17. Canh bdo truc quan cac khu vuc c6 mua Hinh 18. Pinh dang tap tin canh bao mua—dong cho
dong trong vung DBSCL luc 8hSOUTC. cac tinh.

Két xudt ra cac tap tin dé chuyén phat, mi tinh s& dugc két xuit 01 tap tin dang Excel
trong do cac quan—huyén la hang, cot 1a ngay—gio canh bao mua dong. Trong hinh 18 1a ndi
dung tap tin canh bao mua—dong cho tinh An Giang, trong d6 luc 15h30 dén 15h50 canh béo
khu vuc huyén An Phu va Thi xa Tan Chau s€ c6 mua—dong vdoi cuong do khong 16n.

4. Két luan

Viéc xay dung cong cu nhan dang, xac dinh may dong ciing nhu sy di chuyén cia cac
dam may dong s€ nang cao hiéu qua cong tac canh bao dong—sét, mua tai khu vee Nam B6.



Tap chi Khi tuwong Thity van 2020, 719, 1—13; doi: 10.36335/VNJHM.2020(719).1-13 12

Viéc xdy dyung cong cu tinh toan udc lwong lugng mua tir s6 liéu anh may vé tinh gop
phan ting hiéu qua cong tac du bao mua, lap day thong tin quan tric mua, phuc vy hiéu qua
cong tac chong ngép tai cac do thi.

Can phat trién ing dung trén dién thoai thong minh dé theo ddi, canh bao kip thoi mua
dong cho tung thué bao di dong khi c6 nhu cau.

Loi cam on: Nhom tac gia xin chan thanh cam on dé tai “Nghién ctru xay dung bo cong cu
du bao, canh bao sém mua, Iii, dong khu vuc dong bang song Ctru Long” da hd tro Vé s6 licu
v¢ tinh Himawari va phuong phap xay dung cong cu nhén dang, phén tich va xur ly s6 liéu vé
tinh cling nhu tao diéu kién dé nhom tac gia trinh bay nhing két qua nghién ctru ciia minh.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru ciia tap thé tac
gia, chua dugc cong bo & dau, khong duge sao chép tir nhitng nghién ctru trude day; khong cod
su tranh chap 191 ich trong nhom tac gia.
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The application of himawari satellite data in forecast and
warning of rain and thunderstorm

Tran Thanh Cong!, Le Ngoc Quyen!, Nguyen Minh Giam!, Le Dinh Quyet!

'Southern Region Hydrometeorological Center; congtt@gmail.com;
quyentccb@gmail.com; nmg@kttvnb.vn; quyet.le74@gmail.com

Abstract: Himawari 8 satellite is the latest generation of satellites from Japan, including 16
spectral bands. Spectral bands analysis brings a lot of information to serve the analysis,
forecasting and warning of rain—thunderstorms. This article presents the results of research
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on building cloud image analysis tools to support thunderstorm warning and forecasting for
the Mekong River Delta (Mekong Delta). Utilities are integrated in the tool using 16
spectral bands of Himawari satellite images to analyze and calculate: cloud classification
(Ci, Sc, St, Cu, Cb ..), determine temperature and cloud top height, determine Cb cloud
areas, identify cloud areas capable of generating rain, calculate the movement of cloud
masses Cb. The tool also calculates analytical and forecast data for geographic regions
(administrative units), and provides the fastest and most efficient way to deliver alerts and
forecast information.

Keywords: Satellite; Rain; Thunderstorms; Himawari; Forecast; Warnings.
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Tém tat: Van dé 6 nhiém rac thai nhua trén bién va dai duong, dac biét la cac hat vi nhya
da gdy tac dong bat loi cho mdi trudng va cac hé sinh thai bién trong giai doan gan day. Cac
nghién ctru gan day cho thay Viét Nam la mét trong nhitng nuée ding dau vé that thoat rac
thai nhya ra méi trudng bién va dai duong nén cic nghién ciru vé hat vi nhya trong mdi
truong 1a rat can thiét. Trong pham vi ctia nghién ctru nay, dac dlem phan bd vé s6 luong
va thanh phan héa hoc cta hat vi nhya trong méi truong trim tich tang mat khu vue vinh
Tién Yén da duoc danh gia cu thé. Két qua nghién ctru cho thay tram tich tang mat khu vuc
vinh Tién Yén bi nhiém ban tir 236-1324 hat vi nhua/kg, vdi gid tri trung binh 664+68 hat
vi nhua/kg. S6 lugng céac loai hat vi nhya trong moi truong trAm tich vinh Tién Yén bao
gém Microfragment (8,54%), Microfoam (4,99%), Microfiber (84,9%) va Microfilm
(1,57%). Thanh phﬁn hoéa hoc cia vi nhua cha yéu la cac loai nhua phé bién nhu PE, PP,
PA, PVC, PS, PET. Hat vi nhua c6 xu hudng tap trung tai khu vuc phia Bic vinh Tién Yén
c6 lién quan dén cac hoat dong nhan sinh trong khu vuc nghién ctru. Muc d6 nhiém ban hat
vi nhya trong méi trudng tram tich vinh Tién Yén hién nay & mic twong dbi cao khi so sanh
v6i cac khu vuc khéc trén thé giéi nén can co giai phap quan 1y tai nguyén va moi truong
phu hop.

Tir khéa: Vi nhua; Tram tich tﬁng mat; Vinh Tién Yén.

1. Mé dau

Céc san pham nhya (plastics) dugc san xuét cong nghiép va sir dung rong rai tir giai doan
1940 trd lai day va co vai tro dac biét quan trong véi nhleu nganh kinh té va doi song cta
ngudi dan trén thé gi6i [1]. Tuy vay, viéc gia tang nhu cau sir dung cac san pham nhya (uoc
tinh 1én dén 12 ty tin vao ndm 2025 [2]), rac thai nhya ngdy cang gay nhidu anh huong dén
mdi trudng, ddc biét 1a cac hé sinh thai bién va ven bién. Hang nam dai duong nhan khoang
4,8 dén 12,7 triéu tin rac thai nhya tir dat lién tir cac hoat dong danh bét thiy hai san, du lich,
dic biét 1a luong réc thai sinh hoat, cong nghiép ngay cang gia ting [3]. Phan 16n cac thanh
phan nhiya déu kho phéan hay sinh hoc, chiing chi bi v& ra thanh cac manh bé hon boi céc tac
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nhén vt ly nhu tia UV, song hay va dap vao ran san ho, trAm tich. Cac manh nhya c6 kich
thude < 5 mm dugce goi 1a microplastics hay hat vi nhya [4-5]. Bén canh viéc luong 16n rac
thai nhya thai ra méi truong gay suy giam chat lugng moi trudng, hat vi nhua con 1a tic nhan
gdy anh huong tiéu cuc den hé sinh thai [6]. Cac hat vi nhya dugc phén loai thanh hat vi nhwra
so cap va hat vi nhua tht cdp [7]. Hat vi nhua so cép dugc san xuat - phuc vu cho cong nghiép
nhya v6i hinh dang va kich thuéc cu thé va thuong c6 dang hinh cau. Hat vi nhua thu cap la
san pham ciia qua trinh phan hily cac loai réc thai nhya trong méi truong [8]. Hat vi nhya rat
phd bién trong moi truong bién va dai duong, ching c6 thé tréi ndi trén bé mat dai duong
hay ling dong trong tram tich ¢ khip cac dai duong trén thé gigi. Cac nghién ctru gan day da
ghi nhan sy xuét hién cta hat vi nhya trong co thé ctia nhiéu loai c4, ria hay chim bién [9],
trong cac loai dong vat phu du [ 10] va trong rudt cuia cac loai sinh vat hai manh vé [11]. Hat
vi nhya tich lity trong co thé sinh vét c¢6 thé 1am giau thong qua chudi thirc dn giy anh hudng
dén nhiéu loai khéc, ké ca con nguoi. Hon thé nira, hat vi nhwa c6 thé hép phu céac chét 6
nhiém hitu co, kim loai ning, PCBs giy tac dong c6 hai 1én nhiéu loai dong vat va h¢ sinh
thai [12-14].

Viét Nam duoc danh gia la nu6e dung thir 4 thé giol vé luong rac thai nhua thai ra moi
truong bién Vo1 18000 tan mot nam, dung sau Trung Qudc, Philipines va Indonesia [3]. Cac
nghién ctru gan ddy vé phan b hat vi nhua tai Viét Nam cho thiy méi truong nudce cac kénh
rach gan cac nha may trén séng Sai Gon bi nhiém ban cac loai hat vi nhua co nguon gdc tir
dét may [15]. Muc d6 nhiém ban vi nhua trong cat bai bién tai khu vuc thanh pho Viing Tau
va huyén Go Cong, tinh Tién Giang ciing & mirc kha cao, voi thanh phan chu yéu la cac loai
nhya Polyethylene, Polypropylene, Polystyren [16]. Tuy nhién, cac nghién ctru vé nhiém ban
hat vi nhya trong tram tich day blen con kha han ché, dic biét tai cac ving vinh ven bién.
Viing vinh 1a méi truong chuyén tiép quan trong giita dat lién va bién, dong thoi 1a noi tich
Iy cac loai rac thai nhya tir dat lién trude khi duoc dong luc song, thuy triéu va céc dong hai
luru mang chung ra cac dai duong. Vinh Tién Yén nam tai phia Pong Bic nudc ta co dién
tich twong d6i 16n rong khoang 9 km, dai khoang 57 km [17]. Phia T4y vinh 1 dia phan cta
cac huyén Tién Yén, DPam Ha, Hai Ha, Mong Cai, phia Dong vinh bao boc baoi ddy dao chin
Cai Bau—Vinh Thuc [18]. Vinh Tién Yén 1a khu vuc ¢6 vi tri quan trong trong qua trinh phat
trién khu kinh t& Van Don, dong thoi ciing c6 nguy co tich liiy rac thai nhya va cac chat 6
nhiém trong tuong lai. Do d6, nghién ciru nay dugc thuc hién nhim danh gia mirc 6 nhidm
bén va sy phan bd ciia hat vi nhya trong tram tich téng mit vinh Tién Yén. Cac ddc diém vé

s0 luong, phén loai, thanh phan hoa hoc va su phan bd khong gian cta cac loai hat vi nhwa
trong tram tich ting mit khu vuc vinh Tién Yén sé& du'oc danh gia cu thé trong nghién ctru.
Két qua nghlen ctru s& cung cip cac thong tin ban dau Ve mirc 6 nhiém ban hat vi nhya trong
moi truong tram tich vinh Tién Yén, 1a co 8O dé xuat cac giai phap quan 1y giam thiéu 6
nhiém réc thai nhua trong cac giai doan tiép theo.

2. Phwong phap nghién ciru

2.1 Khu viee nghién ciru

Khu vyc nghién ctru dugc gidi han tir cira song Tién Yén, huyén Tién Yén dén dia phan
thi trin Quang Ha, huyén Hai Ha, phia Ty boi nhom dao chin Cai Bau—Vinh Thyc (Hinh
1). Vinh Tién Yén 1a mot vinh kin va 1a méi truong chuyén tiép cta nhiéu song ra vinh Bic
Bo nhu song Tién Yén, Ba Ché, Pam Ha, Ha C6i [19]. Ving bd khu vuc vinh Tién Yén phat
trién hé thong rimg ngap man (gan 5000 ha) va bii tri¢u thip (13000 ha) véi mirc d6 da dang
sinh hoc cao. Hé thdng rimg ngap man trong khu vyc vinh Tién Yén 1a mot trong nhimng khu
rimg ngdp min nguyén sinh con sét lai & mién Bac Viét Nam, c6 vai trd quan trong dbi voi
cac hé sinh thai bién tai khu vuc nghién ctru [20]. Trong qua trinh phat trién khu kinh t& Van
Pon, vinh Tién Yén c6 nguy co cao tr¢ thanh noi tich lily cac loai chit 6 nhiém va rac thai,
anh huong dén tai nguyén va cac hé sinh thai dat ngap nudc trong khu vuye.
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Hinh 1. Vi tri léy mau trAm tich khu vuc vinh Tién Yén, tinh Quang Ninh.

2.2. Khao sat thuc dia va Zcfy mau

Qua trinh khao sat thuc dia dugc tién hanh vao thang 9/2019 véi 26 mau trim tich tﬁng
mat dugc thu théap tai khu vuc vinh Tién Yén (Hinh 1). Mau dugc léy bﬁng gau 1§y mau trAm
tich chuyén dung véi bé day tram tich tang mit khoang 5 cm. Mau tram tich sau khi 1dy duoc
dung trong tii PE chuyén dung (GL Science, Japan), luu trit trong thung giit nhiét va bao
quan mat cho dén khi duoc chuyén vé phong thi nghiém trude khi tién hanh cac thi nghiém
tiép theo. Khu vuc léy mau duoc phan chia tuong g theo ky hiéu G1, G2, G3 dai dién cho
khu vuc trung tdm vinh Tién Yén, khu vuc phia Nam vinh Tién Yén va khu vuc phia Bic
vinh Tién Yén.

2.3. Phirong phdp xdc dinh s6 leong va phdn logi hat vi nhiea trong méi truong tram tich
tang mat

Phuong phép xac dinh s lugng hat vi nhua trong méi trudng tram tich tang mit ap dung
theo quy trinh cia NOAA da dugc diéu chinh cho phu hop véi diéu kién Viét Nam [21].
Khoang 200 g mau trAm tich téng mat vinh Tién Yén duoc séiy kho ¢ nhiét do ¢ 60°C dén
khéi luong khong doi trong 24 dén 48 gio. Sau khi say kho, mau dugc chia thanh cac phan
khoang 50-70 g tram tich kho dung & cdc thiy tinh va thém tir tir 30-50 ml dung dich
Perodioxit 10%. Khi phan tmg két thic, miu dwoc mang di rdy uét voi riy 0,3 mm dé loai
b6 céc hat co kich thudc nho, phan con lai trén rdy dugc rira vao coc thiy tinh va siy kho &
nhiét d6 60 °C trong 24h. Mau trong cdc thiy tinh sau khi say dwoc xir I loai bo thanh phan
vét chit hiru co bang 30-50 ml dung dich Hydro Peroxide 30% véi chat xtc tac 1a dung dich
FeS04 0,5M [19]. MAu tram tich gan bd 1a méi truong séng ctia nhiéu loai sinh vét bam day
nén c6 thanh ph?m carbonat tir vun vo sinh vat kha 16n. D6i véi cac mau c6 nhidu thanh phz:in
vun vé sinh vat, khoang 10-20 ml dung dich HCI 1M dugc thém vao dé loai bo thanh ph?in
carbonat trong vong 12h (hodc dén khi dimg xuat hién bot khi). Mau sau phan tmg duoc siy
kho dén khi khéi lwong khong dbi trude khi tién hanh ly tim tach cac hat vi nhya ra khoi
trAm tich. Mau trAm tich sau khi loai bo vat chit hitu co va carbonat duoc dung trong cac 6ng
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nhua ly tim PE va thém day bang dung dich ZnCl12 1,6 g/1. Hon hop nay duoc ly tam toc do
cao (3000 RCF trong 5 phut) 3 lan nham tach cac hat vi nhya c6 ti trong be n6i phia trén.
Phan hat vi nhwa ndi 1én trén duoc loc qua gidy loc ké 6 Milipore v6i duong kinh 47 mm,
kich thuée 16 loc 0,45 pm voi bd loc chan khong Nagalene. Trong qua trinh lgc, nudce cét
duoc thém vao dé dam bao khong con ZnCl» ton du trén mang loc. Mang loc sau khi loc dugc
dung trong céc tai gidy nhom, say kho & 45 °C dén khéi lwong khong d6i. Pic diém vé sb
lwong hat vi nhya trong trim tich dugc xac dinh bang kinh hién vi soi néi theo huéng dan
ctia co quan khi quyén va dai duong Hoa Ky NOAA [4, 19]. Viéc x4c dinh va phan loai thanh
phan ctia cac loai hat vi nhya c6 trong méi truong tram tich s& duoc thuc hién theo hudng
dan cua NOAA [4].

2.4. Phuong phap xdc dinh thanh phcfn hoéa hoc cua cdc hat vi nhua

Do khéi lugng hat vi nhya thu dugc sau qua trinh loc kha nho nén cac mau hat vi nhya
phan b tai khu vuc phia Bic, Trung tdm va phia Nam vinh Tién Yén dugc gop chung dé xéac
dinh thanh phan hoa hoc bang phuong phap quang phd hong ngoai hap phu FTIR (Fourier—
transform infrared spectroscopy). Dy 1a phuong phap pho bién dé xac dinh thanh phan hoa
hoc cua hat vi nhya trong cac nghién ctru gan day [26]. Hat vi nhya ¢ céc mau thudc ving
phia Bic, Trung va Nam vinh Tién Yén dugc > gom lai thanh 3 mau ¢6 khdi luong khoang 3—
5 mg dé xac dinh thanh phan héa hoc. Cac mau nay dugc nghién min voi chat nén KBr bang
cbi ma ndo va dugce nén chit bang may nén trén dia kim loai truéc khi tién hanh phan tich
bang hé théng quang phd hong ngoai hap phu Jasco FTIR 4600. Qua trinh phan tich dwoc
thuc hién tai Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi. Phd phan tich
FTIR ctia mau hat vi nhya dugc so sanh va phan loai thanh phﬁn hoa hoc theo cong bd caa
Gerrit Renner [22].

2.5. Phuong phdp xir Iy 56 liéu

Két qua thu dugc trong qua trinh phan tich hat vi nhya trong méi truong tram tich sé
duoc tinh toan cac gia tri trung binh bang phidn mém SPSS 20.0, cac biéu dd duoc trinh bay
bang phan mém Sigmaplot 12.0. Dé xac dinh sy khac biét thong ké vé phan b cac loai hat
vi nhya trong méi trudng tram tich theo khong gian, phuong phdp phén tich phuong sai
(ANOVA) duogc thyc hién trén két qua phén tich sd lugng hat vi nhya. Trude khi tién hanh
phan tich, tdp mau duoc kiém dinh phan phdi chuan dé dap mg diéu kién ciia phan tich
phuong sai. Trong truong hop tdp mau khong dap ung phan phdi chuin, phuong phap
Kruskal-Wallis ANOVA duoc ap dung dé kiém dinh khéc biét thong ké vé sb luong hat vi
nhya trong tram tich. Su khéc biét théng ké gitra cac nhom dugce ghi nhan khi gia tri p < 0,05.

3. Két qua va thao luin

3.1. Bdc diém phan bé cia cdc loai hat vi nhua trong tram tich tdng mat vinh Tién Yén

Dic diém thanh phﬁn s6 luong hat vi nhya trong tram tich téng mat vinh Tién Yén, tinh
Quéng Ninh thé hién trong Hinh 2. Két qua nghién ciru cho thay & khu vuc vinh, sé lwong
hat vi nhya dao dong tir 2361324 hat vi nhya/kg vdi gia tri trung binh 1a 664+68 hat vi
nhya/kg. O cac miu G1-29, G1-30, G1-S08, G2-03, G3—15, G3-25 la nhitng diém tap trung
nhiéu nhit véi s6 lugng 16n hon 1000 hat vi nhya/kg. Khu vyuc phia Bic va Trung tam vinh
Tién Yén c6 xu hudng tap trung hat vi nhya cao hon so véi khu vuc phia Nam cta vinh Tién
Yén (Hinh 2, 4). Muc do nhidm ban hat vi nhya trong méi truong tram tich tang mat vinh
Tién Yén nam & mirc twong d6i cao khi so sanh vai khu vuc twong tu & Australia va mot 5O
ving cira séng ¢ Trung Qudc (Bang 1). Cac gia tri nay ciing twong duong véi mot sé diém
dugc danh gia 13 6 nhiém rac thai nhya cua Trung Qudc [23-24]. Hat vi nhua trong trim tich
vinh Tién Yén duoc phén loai v6i 4 loai chinh 1a Microfiber, Microfoam, Microfragment,
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Microfilm va khong c6 su xuét hién ctia mot s6 nhom hat vi nhua nguyén sinh khac. Su khac
biét vé thong ké vé phan bd khong gian trong khu vuc nghién ctru chi ghi nhan ddi véi hat vi
nhya Microfragments va khong xuét hién ddi voi cac nhém hat con lai.

Microfiber chiém 84,90% thanh phﬁn sb luong hat vi nhua trong tram tich tﬁng mat vinh
Tién Yén. Microfiber la loai vi nhua c6 dang soi, mong va dai va rat d& nhan biét dudi kinh
hién vi béi hinh dang soi déc trung voi nhiéu mau, trfmg, xanh lyc, lam, do, trong sudt... kich
thudc kha da dang tir 0,5-5 mm. Microfiber dang soi trong subt va déo xuét hién rat nhiéu
trong khu vuc vinh Tién Yén, ching 13 san pham phan hiy cta cac day ludi danh c4 hay day
cau hodc tir vai may mac, san phém vé sinh. Cac hat Microfiber véi nhiéu mau sic thuong
c6 ngudn gdce tir cac soi len hodc cac soi vai tong hop cling bat gip voi s6 lugng han ché
trong khu vuc nghién ctru. Dic diém phan bd cta Microfiber trong tram tich cho thay céc hat
nay c6 xu hudng tap trung tuong ddi cao khu vuc phia Bic vinh Tién Yén (Kruskal-Wallis
ANOVA, p = 0,173) (Hinh 6b). Pay 1a khu vuc noi tap trung cac hoat dong nuodi ngao, ca
10ng be, danh bit thily san va hoat dong ctia cac khu céng nghiép lién quan dén linh vuc dét
nhudm va may mac [19].
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Hinh 2. $6 Iuong va phan loai cac loai hat vi nhya trong trAm tich khu vuc.

Bang 1. Mirc 6 nhiém ban cta vi nhya tai vinh Tién Yén va cac khu vuc khéc trén thé gioi.

Khu vuc nghién ctru Kich thuwéc (mm) Hat vi nhua/kg
. . . Db: 236-1324
Vinh Tién Yén, tinh Quang Ninh 0,25-5
TB: 664
, Db: 83-350
Bo Dong Uc [23] 0,2-5
3 Db: 44-458
Hong Kong [24] 0.1-5
TB: 158
Cura song Truong Giang, s Db: 20-340
, <
Trung Quoc [25] TB: 121
Vinh Sishili, Hoang Hai, Trung s DDb: 140-1873
<

Qudc [26] TB: 499
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Khu vwe nghién ciru Kich thuwéc (mm) Hat vi nhwa/kg
Vinh S T Quée [27] s DD: 699-2824
inh Sanggou, Trung Qudc <
' =€ £ TB: 1674

DD: Khoang dao dong; TB: Gia tri trung binh

-

MICROFRAGMENT MICROFIBER

— N

‘.

Scale:0.300mm

Scale:0.300mm

MICROFOAM d MICROFILM

Hinh 3. Hinh thai cua mét sb loai hat vi nhya trong trAm tich t?mg mat vinh Tién Yén.

Microfragment 1a loai hat vi nhya phé bién thir hai trong trAm tich vinh Tién Yén chiém
khoang 8,54% thanh phan s6 luong. Microfragment c6 nhiéu hinh dang, mau sic va kich c&
khac nhau. Tai khu vye nghién ctru, cac hat Microfragment thudng c6 mau xanh, vang, tre"lng,
xanh lam, v&i hinh dang chu yéu 1a dang méanh v&. Kich thude cia Microfragment kha da
dang nhung chu yéu nam trong khoang tir 0,3 mm dén 2 mm. Microfragment 13 san pham
phén rd tir cac san phém nhya dung mot lan nhu chai nhua, ly nhya, 6ng nhua va cac san
pham nhya gia dung. Cac loai nhya dudi tac dung cta séng, tia UV hay va déap s& v ra thanh
cac manh nho. Tuong ty nhu Microfiber, cac hat Microfragment tap trung cha yéu tai khu
vuc phia Béc cua vinh Tién Yén (Kruskal-Wallis ANOVA, p = 0,006) 1 khu vuc tap trung
nhiéu hoat dong nhén sinh (Hinh 6a).

Microfoam 1a loai hat vi nhya c6 kich thudc tuong dbi 16n, céu tric xép vai hinh dang
kha da dang thuong c6 mau tring xdam hodc vang nau. Mirc do xuét hién cta Microfoam
trong trAm tich tuong dbi it chiém khoang 4,99% thanh phéan s6 luong hat vi nhya trong méi
truong trAm tich tai khu vuc nghién ctu hinh 6¢ (Kruskal-Wallis ANOVA, p = 0,597).
Microfoam thuong c6 ty trong nhe nén it gap hon trong mdi truong trdm tich so véi cac
Microfiber va Microfragment.

Microfilm 14 cac manh vi nhya c6 dang tim mong thau quang c6 thudng lién quan dén
tui nylon va bao bi nhya. Microfilm chiém 1,57% thanh phﬁn sb lugng hat vi nhya trong tram
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tich téng mat khu vyc vinh Tién Yén. Microfilm trong tram tich tai khu vuc nghién curu
thudng trong sudt, co thé gip mau xanh nhat hodc vang. Kich thudc cua microfilm dao dong
tir 0,5-1 mm va it gip cac manh cé kich thudc 16n hon. Microfilm chii yéu phan b trong
tram tich ting mit tai phia Bic ving nghién ctru va gan dao Cai Chién (Kruskal-Wallis
ANOVA, p = 0,082), noi c¢6 hoat dong danh bt thiry san nhon nhip (Hinh 6d) [19]. Nhin
chung, Microfilm va Microfoam thudng cé ty trong nhe nén c6 xu hudng it lang dong trong
moi truong tram tich so v6i cac loai hat vi nhua khac.

3.2. Thanh phdn hoa hoc cua cdac hat vi nhwa trong tram tich khu viee nghién ciru
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Hinh 4. Phd IR coa mot sd loai microplastics thudc khu vuc trung tdm vinh Tién Yén (cm-1).

Dua trén muc do héip thu budc song h6ng ngoai khac nhau cua céc lién két hoa hoc, cac
nhom chire ciia cac loai Polyme s& ¢6 phd (peak) khac nhau (Hinh 4) [22]. Két qua phan tich
cho th:?iy, hat vi nhua trong trAm tich tﬁng mat vinh Tién Yén c6 thanh ph?m hoéa hoc la cac
polyme loai Polyethylene (PE), Polypropylene (PP) Polyamide (PA), Polyvinyl chloride
(PVC), Polystyrene hay PS, Polyethylene terephthalate (PET). Khu vuc phia Bic vinh Tién
Yén co6 thanh phé”m hoa hoc da dang hon véi 6 loai 1a PE, PP, PA, PVC, PS, PET so véi chi
bon loai & vung trung tam la PP, PS, PE, PA va 5 loai PE, PP, PA, PVC va PS & vung phia
Nam vinh. Khu vuc phia Bic vinh Tién Yén tap trung nhiéu dan cu, hoat dong danh bat thuy
hai san va dac biét 1a cac khu cong nghiép nén nguén rac thai nhua tir cht thai sinh hoat, do
thi ¢ xu hudng phat tan hon. Ngoai ra, khu vuc nay con ndm gan thanh phd Moéng Cai nén
c6 thé chiu anh huong do rac thai nhya dugc van chuyén tor khu vuc nay va tich tu tai day.

Thanh phan héa hoc cua hat vi nhua trong khu vire nay cho thiy ngudn gdc rac thai trong
khu vuc dén tir rac thai sinh hoat, rac thai d6 thi va co thé c6 lién quan dén hoat dong san
xut cong nghiép dét nhudm tai khu vuc nghién ciru. Tuy nhién, cac loai hat vi nhya & khu
vuc nay phan 16n 1a loai hat vi nhya thi sinh, bi v ra trong qua trinh phan huy tir réc thai
nhya qua cac hoat dong sinh hoat ctia ngudi dan. Nhiéu nghién ciu vé su phan bo hat vi nhya
trong trim tich & méi truong tuong ty trén thé gidi ciing da chi ra rang ngudn gdc clia cac hat
vi nhya tht sinh tap trung cha yéu & gan ctra song va cac noi tap trung dong dan cu noi cac
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hoat dong sinh hoat cuia nguoi déan dién ra nhén nhip [29, 30]. Pién hinh nhu loai nhua PA
duoc st dung lam tao thanh ludi danh ca, bao bi nylong, vai may maéc... Nhua PE, 1a loai
nhua phé bién sir dung trong cac loai ti nylon, thung can, coc nhua, 40 mua... Nhua PP
thuong st dung lam day cau, bao bi, mang boc thuc phém, vai khong dét... Nhua PVC dugc
sir dung pho bién trong viéc 1am vai bat, dng nudc,... [4, 5. 21]. Nhin chung, thanh phan héa
hoc ciia cic loai nhya trong méi trudng trim tich tai khu vuc vinh Tién Yén da phan anh
duogc cac ngudn phat sinh rac thai nhya tir cac hoat dong nhén sinh chi yéu trong khu vuec.
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Hinh 5. Ban d6 phan b6 sb lugng hat vi nhya trong tram tich vinh Tién Yén.

3.3. Pac diém phan b6 hat vi nhira trong tram tich tdng mat vinh Tién Yén

Dic diém phan bd thanh phan s6 lwong hat vi nhya trong tram tich ting mit vinh Tién
Yén dugc thé hién trong Hinh 6, 7. S6 luong cac hat vi nhya & khu vire ven b thuong co gia
tri cao hon khu vyc gitta vinh Tién Yén. Khu vuc phia Nam vinh Tién Yén véi ¢6 dién tich
béi triéu 16n, dia hinh m&, hoat dong nhan sinh han ché c6 xu hudéng tap trung s0 luong hat
vi nhya thép hon so v6i cac khu vye khac. Khu vue phia Bic vinh Tién Yén tap trung dan cu
voi nhleu hoat dong nhén sinh, khu c6ng nghiép, gan v6i thanh phd Méng Cai c6 mirc do tap
trung s6 lwong hat vi nhya trong tram tich cao hon céc khu vuc con lai (Hinh 7). Vinh Tién
Yén 1a vinh kin véi tong dong chay c6 xu hudéng tir phia Bic xudng, trao ddi nudc véi ving
bién bén ngoai qua chil yéu cira Tiéu, cira Pai nén nguy co tich tu chat 6 nhiém trong khu
vue nay la kha l6n [28]. Dac diém phan b thanh phan s0 lugng cua hat vi nhya trong tram
tich tang mat tai khu vyc vinh Tién Yén cho thy s6 luong hat vi nhua trong moi truong tram
tich ¢6 twong quan thudn véi mire d tap trung hoat dong nhan sinh. Khu vyc phia Bic tap
trung nhleu hoat dong phat trién kinh té xa hai tai thi tran Quang Ha, khu cong nghi¢p Hai
Ha va gan thanh phd Moéng Cai c6 xu hudng tap trung sé lwong hat vi nhya cao va thanh
phan hoéa hoc da dang hon so véi ving ven bo huyén Pam Ha, huyén Tién Yén voi it hoat
dong phat trién kinh té xa hoi. Két qua nay ciing phu hop v6i nhiéu nghién ctru gan day cho
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thay rac thai sinh hoat, do thi va cong nghiép la nguyén nhan chinh gy ra 6 nhiém réac thai
nhya trong moi truong bién va dai duong [13, 23-25, 29.30].
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Hinh 6. Phan bd cac loai hat vi nhya trong trdm tich tﬁng mat vinh Tién Yén.

4. Két luan

Két qua nghién ciru cho thdy tram tich ting mat vinh Tién Yén, tinh Quang Ninh di c6
d4u hiéu nhidm ban cac hat vi nhya trong moi truong tram tich. Pic diém thanh phﬁn sb
luong hat vi nhya trong méi truong tram tich tﬁng mat tai vinh Tién Yén ¢ mirc tuong duong
v6i cac khu vyc chiu nhiéu tic dong ciia 6 nhiém rac thai nhya trén thé gidi. Thanh phan hoa
hoc ciia cac hat vi nhya trong khu vuce cho thdy ngudn gdc cua chung c6 thé lién quan dén
hoat dong nhan sinh nhu phat trién do thi, rac thai sinh hoat va cong nghiép, nudi tréng va
danh bat thay hai san dién ra trong khu vyc. Tuy nhién, dé x4c dinh chinh xac ngudn phat
sinh rac thai nhya cin c6 cic nghién ciru chi tiét va cu thé vé qua trinh van chuyén va hanh
vi cta cac loai hat vi nhya tai khu vuc vinh Tién Yén.

Pong gop cho nghién ciru: Xay dung y tuong nghién cou: L.V.D., TH.D, N.B.T., N.T.T.;
Lwa chon phuong phap nghién ctru: L.V.D., T.H.D, T.D.Q.; Xt ly s6 liéu: L.V.D., THD.;
Phén tich mau: T.H.D., L.T.K.L.; LAy mau: L.V.D., TH.D, T.D.Q., N.B.T., N.T.T.; Viét ban
thao bai bao: L.V.D., TH.D, N.B.T., L. T.K.L; Chinh stta bai bdo: TH.D., LV.D., N.B.T,

T.D.Q., N.T.T.

Loi cdm on: Nghién ctru nay duoc thuc hién dudi su tai trg cua dé tai nghién ciru khoa hoc
cap nha nudc “Nghién ctru xac 1ap bo tiéu chi danh gia tinh bén viing viing ven bién viét
nam, thir nghiém mg dung cho viing dién hinh va dé xuat giai phap nhan rong, Ma s6: BDKH.
23/16-20.”, ma s6 BDKH.23/16-20. Tap thé tac gia tran trong cam on sy giup d& cua cac co
quan dia phuong trong qua trinh khao sat va thuc hi¢n nghién ctru nay.
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Loi cam doan: Tép thé tac gia cam doan bai bio nay la cong trinh nghién clru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong duogc sao chép tir nhiing nghién ctu trudc day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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Composition and distribution of microplastics in surface
sediments of Tien Yen Bay, Quang Ninh, Vietnam
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Abstract: In recent years, microplastics pollution has been strongly threatened the marine
environment and marine ecosystems in the world. Previous studies showed that Vietnam is
one of the leading countries in plastic wastes discharged to the ocean and microplastics
pollution becomes a prior research issue in Vietnam. In the present study, we analyzed the
distribution and chemical composition of microplastics in surface sediment samples from
Tien Yen Bay, Vietnam. Results showed that microplastic concentrations ranged from 236—
1324 particles’kg with the mean value was 664+68 particles/kg. The composition of
microplastic particles was 8.54%, 4.99%, 84.9% and 1.57% for microfragments,
microfoams, microfibers, and microfilms, respectively. Chemical characteristics of
microplastics showed that popular plastics such as PE, PP, PA, PVC, PS, PET were found
in surface sediment samples of Tien Yen Bay. Microplastic particles were relatively
concentrated in the Northern part of Tien Yen Bay and may be related to local anthropogenic
activities. The level of microplastics contamination in surface sediments from Tien Yen Bay
was relatively higher than other sites in the world, which required effective management
measures for reducing microplastic wastes in this area.

Keywords: Microplastics; Surface sediment; Tien Yen Bay.
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Bai bao khoa hoc
Panh gia tiém nang giam phat thai khi nha kinh khi trién khai hoat
dong thich wng véi bién d6i khi hau trong linh vwre néng nghiép

Huynh Thi Lan Huwong!

'Vién Khoa hoc Khi twrgng Thity viin va Bién d6i khi hau; huynhlanhuong@gmail.com.
* Téc gia lién hé: huynhlanhuong@gmail.com; Tel.: +84-912119740

Ban Bién tap nhan bai: 12/9/2020; Ngay phan bién xong: 22/10/2020; Ngay dang bai:
25/11/2020

Tém tit: Theo bao cao Pong gop do qubc gia tu quyét dinh ciia Viét Nam, Viét Nam s& cam
két giam nhe phat thai khi nha kinh tir cac linh vyc trong d6 c6 nong nghiép. Bao cdo cling dat
ra cac muyc tiéu ve thich ing voi bién d01 khi hau. Dé c6 thé ting cudong kha ning chong chiu,
can thiét phai chuyen dbi co chu cay trong phu hop véi dleu kién nhiét d6 ting cao do bién ddi
khi hau. Dé gop phan thuc hién cam két cia qudc gia Ve giam nhe phat thai khi nha kinh, viéc
tinh todn loi ich giam phat thai khi nha kinh tir viéc trién khai cac hanh dong thich g 1a rat
can thiét. B4o cdo nay thuc hién viéc nghién ciru tinh toan loi ich giam phat thai khi nha kinh
khi chuyén d6i dién tich trong laa sang cdy trong khac. Phuong phap tinh toan dwa trén Huéng
dan vé kiém ké khi nha kinh ciia IPCC. Két qua tinh toan cho thay hoat dong thich tng cta
viéc chuyén ddi co cdu cdy trong tir dat trong lta sang cic cdy trong khac s& lam giam dugc
khoang 2,9 triéu tan CO3 ¢ vao nam 2020 va 3,5 triéu tin COs ¢ vao nam 2030 so v4i ndm co
s6 2014.

Tir khéa: Phat thai khi nha kinh; Thich ing véi bién d6i khi hau; Dong loi ich.

1. Pit van dé

Thuét ngit dong loi ich (co—benefits) c6 nhiéu dinh nghia khac nhau tily thudc vao khu vuc
hodc pham vi img dung chinh sach. Vién Chién lugc va Moi truong Toan cau (IGES) dé xuat
mot dinh nghia don gian vé dong loi ich, d6 1a “loi ich tiém ning ctia nhimng hoat dong giam
nhe phat thai khi nha kinh (KNK) trong nhiing linh virc hay khu vuc khac khong lién quan téi
bién d6i khi hau (BDKH)”. [1] dinh nghia ring nhimg loi ich c6 duoc tir nhitng hiéu img phu
cua chinh sach muc tiéu dugc goi la “déng lgi ich” (co—benefits) hoac “lgi ich thu cép”
(secondary benefits), hodc “loi ich phu trg” (ancillary benefits) hodc “hiéu Gmg lan téa chinh
sach” (policy spillover effects). Ban Lién Chinh phu vé BDKH (IPCC) dé dinh nghia “ddng loi
ich” ding dé chi céac loi ich phi khi hau, da duoc tich hop tir giai doan xdy dung dén khi ban
hanh céc chinh sach giam nhe va thich img. Nhu véy, thuat ngit “dong loi ich” phan anh céc
chinh sach dugc xay dung khéng chi nham vao viéc hudéng dén cac loi ich giam nhe hodc thich
ung véi BDKH ma con c6 nhiing loi ich phi khi hdu khac véi mtic 46 quan trong tuong duong
[2].

Cac dinh nghia trén tap trung vao céc bi¢n phap giam nhe phat thai KNH, tuy nhién, cling
c6 thé danh gia dong loi ich tir cac hoat dong thich img v61 BDKH. B Mo truong Nhat Ban,
dinh nghia phuong phap tlep can dong lot ich cho nhiing Van dé BDKH va co ché phat trién
sachla‘ tong hop nhiing n6 lyc nham giai quyét cac van dé Ve thay d01 khi hau va ap dung co
ché phat trién sach, déng thoi cling dép ung duoc cac nhu cau phat trién & cac qudc gia dang
phat trién” [3].

Tap chi Khi twong Thiiy vin 2020, 719, 26-37; doi:10.36335/VNJHM.2020(719).26—37  http://tapchikttv.vn/
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Trén thé gioi d3 c6 nhiéu nghién ctru vé van dé ddng loi ich. [4] d3 st dung m6 hinh danh
gia tich hop dé phan tich mirc d6 danh doi kinh té giita cac hanh dong thich tmg va giam nhe,
van dé nay nay thuong khong hitu ich trong bbi canh quéc gia do mirc do tong hop cao [4] da
su danh gia dong lgi ich cho mét loat cac muc ti€u lién quan dén khi hau, kinh té, moi truong,
x3 hoi va chinh tri, trong d6 lién quan dén khi hau (giam phat thai KNK; ting cudong kha ning
chéng chiu véi BPKH), kinh té (ting cuong an ninh ning lugng; cai thién hiéu qua kinh té;
dong gop cho tai khoa,...), moi truong (bao vé€ tai nguyén moi truong; bao vé da dang sinh
hoc;....), xa hoi (céi thién h€ sinh thai; dong gop vao an ninh luwong thuc va nudc; giam ty 1€
nghéo doi va bat binh ding,...) va thé ché (g6p phan 6n dinh chinh tri; dong gop vao su hop tac
giita cac qudc gia, ..) [5].

Nhin chung céc nghién ctru vé dong loi ich it dugc biét dén trong cac nghién ctru & Viét
Nam, dic biét 1a cac nghién ciru vé BDKH. Bo Tai nguyén va Méi trudng da phdi hop voi
Chuong trinh phat trién Lién Hop Qudc (UNDP) va T chirc hop tac qudc té Duc (GIZ) di tién
hanh xdy dung va phan tich dong loi ich cua cac hanh dong thich timg véi BDKH va giam nhe
phat thai KNK trong Bao céo dong gop do qubc gia tu quyét dinh (NDC) cua Viét Nam. Tuy
nhién, dy an tap trung danh gia dinh tinh cac loi ich tong hop va dong loi ich cta cac hanh dong
ung pho voi BDKH ¢ Viét Nam [6].

Nim 2019, Trung tim Nghién ciru, Pao tao va Phat trién cong dong (RTCCD) d trién khai
nghién ctru danh gia dong loi ich tir phat trién niang luong véi chéat lugng khong khi va sirc khoe
tai Viét Nam. Trong d6 c6 chi ra nhitng chinh sach can duoc ap dung nham giam 6 nhiém khong
khi dé bao vé strc khoe ctia cong dong do la: Pay manh luat Khong khi sach; thit chat phat thai
va thué cao hon ddi vé6i than; khong sir dung than; nang cao chit lugng béo céo danh gia tac
dong moi truong; va, phat trién giao thong cong cong. Giai quyét va cai thién chét lugng khong
khi doi hoi sy chung tay ciia cac bén lién quan cliing vao cudc, dic biét can ¢ nhiing chinh sach
dau tu vao nghién ctru trién khai giai phap han ché phat thai cai thién chét lugng khong khi [7].

Nhin chung, cic nghién ctru vé danh gia loi ich giam nhe phat thai KNK khi thyc hién cac
giai phap thich ing voi BDKH trén thé gidi va ¢ Viét Nam con rat it. Chinh vi vay, muc dich
ctia bai bao nay hudng t6i xac dinh phwong phap tinh toan loi ich cua viée trién khai cac hoat
dong thich tng véi BPKH trén co s& cac hudng dan vé kiém ké khi nha kinh cia IPCC. Hoat
dong duoc luya chon trong nghién ciru 14 chuyén ddi dién tich trong lua sang cac loai cdy trong
khac c6 kha nang thich tng véi BDKH. Pay 1a mot hoat dong thich ing di dugc dé xuat trong
NDC va Ké hoach thich tmg quéc gia ctia Viét Nam (NAP). Loi ich dugc xem xét 1a kha nang
giam nhe phat thai KNK gép phan thyc hién cam két cia Viét Nam nham bao vé hé thong khi
hau trai dat. Phuong phap duoc dé xuat trong nghién ctru ¢6 thé mo rong ap dung trong thuc té
khi cac giai phap thich ing véi BPKH trong NDC va NAP dugc cu thé hon.

2. Phwong phap va sb liéu

2.1. Phuong phap tinh toan

Tinh toan phat thai KNK duoc thyc hién theo ban sira d6i hudéng dan kiém ké KNK qubc
gia ctia IPCC nam 1996 [8]. Theo Hudng dan nay thi phat thai KNK tir chuyén doi co cau ciy
trong (tir cay laa sang cdy trong khac) duoc tinh toan dya trén cic ngudn phat thai:

— Phat thai CH4 tir qua trinh canh tac lta (CHa dugc sinh ra trong qua trinh sinh truéng cua
cay lua).

— Phat thai N>O tir dat nong nghiép gdm: (1) Phat thai truc tiép N2O do bo sung ni to trong
bon phan tong hop va trong phu pham néng nghiép (rom ra) hap thu tré lai vao dat; (2) Phat
thai N>O gian tiép tir ling dong khi quyén va do rira trdi va ro ri.

— Phét thai CHa, N2O tir hoat dong d6t phu phdm ndng nghiép (rom ra) sau thu hoach lua.

Téng hop cua 3 ngudn phat thai KNK nay dugc tinh toan cho cac nam 2014 (goi 1a ndm co
s&) va nam 2020, 2030 (dé so sanh). Két qua phat thai KNK ctia nam 2020, 2030 so véi nim
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co s6 s& duoc xem 14 loi ich khi thyc hién giai phap chuyén ddi co cau dién tich tir dat lta sang
dat khac. Viéc tinh toan cac ngudn phat thai dugc dé cap dudi day.

2.1.1. Phat thai CH4 tr qua trinh canh tac lta

Phat thai CHq tir canh téc lta dugc udc tinh theo phuong phap cua IPCC voi hé sO phat thai
dac trung quoc gia (cong thic 1).

Phat thai =Xi%iZx (EFiik * Aij * 1071%) (1)

Trong d6 EFjj 1a hé sd phat thai vu lua theo diéu kién i, j, k, (g CHa/m?); Ajjk 1a dién tich
thu hoach hang nam th?o dieu kién 1, j, k, q(mz/ném); 1,]j, vak la chi so l}é sinh thai, co ché quan
1y nudce tudi, va cac diéu kién lam thay doi phat thai CHy (vi du nhu bo sung céc chat hitu co).

~ Théng tin déu vao: Theo Huéng dan thyc hanh tt ndm 2000 cta IPCC, h¢ s6 phét thai co
thé dugc tinh theo cong thure sau:

EF; = EF. x SFy x SF, x SF, 2)

Trong d6 EF; 1a hé s6 phat thai cho mot dién tich thu hoach cu thé; EF. 1a hé sb phat thai
dbi véi canh dong ngap nudc thuong xuyén khong bon bd sung phan hitu co; SFy 13 hé s6 ty 18
dé tinh toan su khac nhau vé hé sinh thai va ché do ngdp nudc; SF, 1a hé s6 ty 1€ dé tinh toan
su thay ddi cho hé sinh thai, ché do ngép nudc va ap dung bon phan bd sung; SFs 1a h¢ s6 ty 1€
cho céc loai dat (néu ¢0). EFc duoc xac dinh dua trén két qua cia du an cua UNEP/GEF: “Xay
dung cac hé sb phat thai qudc gia vé CHy trén rudng laa” phuc vu kiém ké KNK trong linh vuc
noéng nghiép thudc du an Xay dung Thong bao qudc gia 1an thir hai cia Viét Nam cho UNFCCC.
Trong d6, hé s6 phat thai CHa cho rudng lua tudi ngap thuong xuyén tai Mién Béic, Mién Trung
va Mién Nam 1a 37,5; 33,6; va 21,7 (g/m?), tuong tmg. SFy (hé s ty 1& dé tinh toan su khac
nhau vé hé sinh thai va ché d6 ngap nudc): dugc lay theo Bang 4-20, Trang 4-80, Hudng dan
thuc hanh tét 2000 cua IPCC) [9]. SF, (hé sb ty 1¢ dé tinh toan sy thay doi cho hé sinh thai, ché
d6 ngdp nudce va ap dung boén phan bd sung): Gia thlet viéc bon phan bo sung it dugc ap dung
tai Viét Nam, h¢ s6 nay dugc lay gia tri 1,0. SF; (hé sO ty 18 cho cac loai dat): Do khong c6 sb
liéu vé hé sb ty 1€ cho céc loai dat nén hé sb nay khong dugc sir dung.

2.1.2. Phat thai N»O tir dat néng nghiép

a. Phat thai truc tiép

Theo Huong dan thuc hanh tét nim 2000, lugng phat thai truc tiép N2O tir d4t nong nghiép
duoc udc tinh bang cach st dung phuong phap bac 1a theo cong thirc 3:

NoOriye tigp—N = [(FsntFaw +Fen + Fcr)*EF1] + (Fos *EF2) 3)

Trong d6 NoOrrye tiép—N 13 phat thai N2O trén mdi don vi nito (kg N/nim); Fsy 14 luong
phan dam tong hop bon cho dat hang nam da diéu chinh dé tinh lugng bay hoi ciia NH;3 va NOx;
Faw 1a luong phan dam dong vat bon cho dat hang ndm da diéu chinh dé tinh luong bay hoi ctia
NH3 va NOx (khong tinh toan phat thai khi nha kinh cta hang muc nay); Fpx 1a lugng nito ¢6
dinh theo loai cdy c6 dinh dam duoc trong hang nam (khong tinh toan phat thai khi nha kinh
ctia hang muc); Fcr 14 luong nito trong phu pham néng nghiép (rom ra) hap thy tro lai dat hang
nam; Fos 1a dién tich dét hitu co duoc canh tac hang nim (dién tich nay khong thay doi nén
khong dua vao tinh toan phat thai); EF; = EF cho phat thai tir N bd sung (kg N2O-N/kg N bd
sung); EF, = EF cho phat thai tir canh tic dat hitu co (kg N2O-N/ha—nim);

Viéc chuyén d6i phat thai NoO—N sang phét thai N2O dugc thyuc hién theo cong thirc: N2O
= N20-N * 44/28.
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Théng tin dau vao: Co 5 loai s6 liéu dau dé tinh toan ngudn thai nay, bao gdm Fs, Faw,
FBN, Fcr and Fos.

Fsn (N tir str dung phan bén tong hop), dugce tinh toan theo cong thirc 4:

Fsn = Nrgrt * (1 — Frac GASF) (4)

Trong d6 Fsw 1a tong luong Nito dugc sir dung (kg N/nam); Nrerr 13 tong luong phan bon
dugc sir dung (kg N/ndm); Fracgasr 13 ty 16 phan dam bon cho dit 1am bay hoi NH3 va NOx
(kgNH3-N va NOx—N/kg cua N dau vao); Mic dinh: 0,1kg NHs-N va NOx—N/kg phan bon tong
hop N duoc bon; Fsn ¢6 thé dugc 1y tir Negrt (Iugng N tir phan bon tong hop duoc sir dung) va
Fracaasr (ty 1¢ phan dam bén cho dt 1am bay hoi NH3 va NOx).

Céc s6 liéu ctia Npert d6i v6i canh tac laa dugc tinh toan tur s6 liéu téng tiéu thu nito, dién
tich dat ndéng nghiép va dién tich canh tac laa. S6 liéu tong tidu thy nito lay tir Co s¢ dit liu
ctia t6 chirc Nong nghiép va Luong thuc Thé gisi [10] (Bang 1).

Bang 1. Tong luong tiéu thy nito nim 2014.

Téng lrong ticu

thu nito Nguon
Cho tat ca cac 1.425.124.630 Co s¢ dit liéu ctia to chirc Nong nghiép va Luong thuc The gidi
loai cay trong T (FAOSTAT) (http://www.fao.org/faostat)

Luong tiéu thu nitor‘ cho canh tac ia duoc tinh dya trén hrc_mg tiéu thu ni to cho
tong cac loai cdy trong (Ty 1¢ phan bon sur dung cho lta chiém khoéng 65%)

Fracgasr co gid tri 1a 0,1 NH3—N va NOx—N/kg phdn bén tong hop N dugc st dung, gia tri
nay lay tir Huéng dan thuc hanh tét ndm 2000 ciia IPCC. Fcr (N trong phu phdm néng nghiép
(rom ra) quay lai dat).

Cho canh tac lua 926.331.010

Fcr = 2*[Cropo * Fracncro + Cropsr * Fracncrsr] * (1 — Fracr) * (1 — Fracgurn) ®)

Trong d6 Fcr = N trong phu phidm nong nghiép (rom ra) quay tré lai dat (kg N/nam); Cropo
1a san lugng cua laa (nhu cdy khong cd dinh dam) (kg sinh khdi khé/nam); Fracncro 14 ty 18
nito trong cay khong c¢b dinh dam (kg N/kg sinh khéi kho); Crop sr 12 san luong hat ctia dau va
dau nanh (kg chit kho/ndm) (vi chi tinh cay laa nén gia tri nay ko dua vao tinh toan, do do,
khong tinh toan Fracncrer); Frac 1a ty 1& phu pham néng nghiép dugc mang ra khoi dat trong
dugc coi nhur 14 san pham thu hoach; mic dinh: 0,5 kg N/kg cay trong —N; Fracpurn 14 ty 1& phu
pham nong nghiép duoc dbt chay khong dé lai trén dat trong mic dinh: 0,25 kg N/kg crop-N
(cc nude dang phat trién); Fracr va Fracsurn duoc 13y tir gia tri mac dinh ctia Huéng dan thuc
hanh tot nam 2000 cta IPCC.

S6 liéu san lugng cua lta (¢ dang chét tuoi) duoc l4y tir Nién giam Thong ké, theo do, san
lwong nam 2014 13 44.974 nghin tan.

FracNCRO 1a ty 1¢ nito trong cdy khong cd dinh dam dugc liy bang 0,4. Pay 1a gia tri trung
binh dugc tinh toan dya trén ty I¢ N cla tung loai cay khong ¢6 dinh dam (s6 liéu nay do Vién
Noéng hoa Tho nhudng cung cp).

Heé s6 phat thai dugc dung dé udc tinh lugng phat thai N>O tryc tiép tir dit nong nghiép
dugc tong két trong Bang 2.

b. Phat thai gian tiép (N2O)

Phat thai N>O gian tiép 1a tong cta “N»O tir lang dong khi quyén”, “N»O do ria troi va ro
1i” va “N2O tir viéc x4 nudc thai sinh hoat”. Phat thai N>O gian tiép duoc ude tinh bang cach
sir dung phuong phap mic dinh ctiia IPCC va hé s6 phat thai mic dinh do khéng c6 hé sb phat
thai dic trung qudc gia.

N2Oygian tiép N = N2OGyTN20@)TN20¢s) (6)
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Trong d6 N2Oindirect-N 1a phat thai N2O theo don vi nito; N>O) = N2O dugc sinh ra tir qua
trinh bay hoi ciia phan bon téng hop va phan dam dong vat da st dung, (hang muc nay ko dugc
tinh toan) va tiép theo 1a NOx va NH3 lang dong trong khi quyén (kg N/nam); N2Oq) = N>O
duoc sinh ra tr qua trinh rira tréi va ro ri cua phan bon va phan dam dong vat st dung (hang
muc nay khong duoc tinh toan) (kg N/nam); N2O¢s) = N2O duogc sinh ra tur hoat dong xa nude
thai sinh hoat vao song hay cac cua song (kg N/nam) (khong tinh toan cho hang muc nay).

Lang dong khi quyén (N20(g)) dugc tinh theo cong thirc 7:
N20G) — N = [(NrerrT * Fraccasr) + 2 1(N(1) * Nex(m)) * Fraccasm)] * EF4 (7)

Trong d6 N2O(6) = N2O duoc sinh ra tir qua trinh ling dong khi quyén cta N, kg N/nam;
Neert = Tong lwong phan bon duge st dung cho dat, kg N/nam; ZT(N1)*Nex(r)) = Tong luong
N bai tiét theo phan dong vat, kg N/nam; (khong tinh toan phat thai cho hang muc nay); Fracgasr
= Ty 1& phan dam tong hop lam bay hoi NH; va NOx (kg NH3—N va NOx—N/kg nito dugc sir
dung); gia tri méc dinh: 0,1 kg NH3—N + NOx—N/kg N; Fracgasm = Ty 1€ phan dong vat lam
bay hoi NH3; va NOx (kg NH3—N va NO—N/kg nito dugc sir dung); mac dinh: 0,2 kg NH3-N +
NOx—N/kg N (khong st dung gia tri nay dé tinh toan); EFs= hé s6 phat thai ctia lang dong khi
quyén (kg N2O-N/kg NH3-N va NOx—N duogc phat thai); mic dinh: 0,01 kg NoO-N/kg NH3—
N va NO,—N.

Rura tr6i/ro ri cua nito (N20(L)) duogc tinh theo cong thire 8:
N20w) — N = [Neerr + Y 1(N1) * Nex(r))] * FracLeacn)] * Fs (8)

Trong d6 N2O) = N2O ling dong tir qua trinh rira troi/rd ri ciia nito, kg N/nam; Npgrt =
Téng lugng phan dam tong hop dugc sir dung cho dét, kg N/nam; ET(Nr*Nex(r) = Tong luong
N bai tiét theo phan dong vat, kg N/nam (khong tinh toan phat thai cho hang muc nay);
FracLeacu = Ty 18 nito dua vao dat bi mat di do qua trinh rira tréi va ro ri (kg N/kg nito dugc
sir dung); mic dinh: 0,3 kg N/kg phan bon tong hop; EFs = Hé s6 phat thai cho rira troi/ro ri (kg
N20-N/kg nito khu/ro ri); méc dinh: 0,025 kg N2oO-N/kg nito rua troi/ro ri.

Théng tin dau vao: NrgrT (Tong lugng phan dam tong hop sir dung cho dat) duoc lay tir s6
liéu ti€u thu nito trong co so dir li€u cua T6 chuc Nong nghiép va Luong thuc Thé gioi
(FAOSTAT). Hé s6 phat thai mic dinh trong Huéng dan cua IPCC ban sira d6i nam 1996 dugc
sir dung dé wdc tinh phat thai N>O gian tiép tir N dugc sir dung trong ndng nghiép (Béang 2).

Bang 2. Hé sb phat thai woc tinh phat thai N,O truc tiép tir ¢it nong nghiép.

Hé s6 phat thai  Gia tri Pon vi Nguén sb lidu
EF1 for FSN 1,25% kg NzO—N/kg N
EF, for Fam 1,25% kg NoO-N/kg N
EF, for Fen 1,25% kg NoO-N/kg N Bang 4.17, trang 4.60, GPG2000
EF, for Fcr 1,25% kg NoO-N/kg N
EF, 16 kg N,O-N/ha
kg NH;-N + NOx-N/kg phan Gia tri mic dinh trong Bang 4-19, Huéng dan
Fraccasr 0,1

dam téng hop duogc str dung stra d6i cua IPCC ndm1996, Sb tay tham khao
kg NH3-N + NOx—N/kg of N

Fraceasu 0.2 phat thai cua vat nuoi Nhur trén
NPT Gia tri mic dinh trong Bang 424, Hudng dan
Fraceaci 0.3 kg N/kgphanbénvaphindam . 45 i IPCC nam1996, S3 tay tham khio
EF, 001 K NO-Nkg NHeN & NOX= g0 4 93 irang 4.105, GPG2000
N bi lang dong

kg NoO-N/kg N birtra troi vardo Béng 4.17, trang 4.105, GPG2000

EFs 0,025 ;
ri




Tap chi Khi twong Thuy van 2020, 719, 26—37; doi:10.36335/VNJHM.2020(719).26—37 31
c. Phat thai CHa, N>O tir hoat dong d6t phu pham nong nghiép ngoai dong

Phat thai tir qué trinh dt phu phdm nong nghiép dugc tinh nhu sau:

Téng cac—bon (ni to) dwoc sinh ra (t-C hodc t-N) = San lugng hang ndm cua timg loai cdy
trong (t) x Ty 18 ctia phu phdm so vé6i san lugng cay trong (ty 18) x Ty 18 chat kho binh quéan
ctia phu pham (t—chat kho/t— sinh khéi) x Ty 1 @6t thuc té trén dong rudng x Ty 18 6xy hoa x
Ty 1é cac—bon (t—C/t—chét kho) hodc ty 18 ni to (t-N/t—chat kho).

Trong d6 Phat thai CHa 1a cdc—bon dugec sinh ra x Ty 1€ phat thai x 16/12; Phat thai CO la
cac—bon dugc sinh ra x Ty I¢ phat thai x 28/12; Phat thai N»>O 1a cac—bon dugc sinh ra x Ty 1¢
N/c x Ty 1€ phat thai x 48/28; Phat thai NOx 1a cac—bon dugc sinh ra x Ty 1€ N/c x Ty 1€ phat
thai x 46/14.

Thong tin dau vao: San luong cta lua theo timg vu/mua dugc lay tir Nién giam Thong ké
2014 cia Tong cuc Théng ké véi dién tich 1a 44.974 nghin tan [11].

Céc gia tri duoc lay theo Hudng dan cua IPCC [8-9] gom: Ty 1é phu pham so véi san lugng
cay trong lay gia tri bang 1,4; ty 18 chuyén d6i tir khdi luong tuoi sang kho 1a 0,85; ty 1& oxy
hoa 12 0,9; ty 1€ cac—bon trong phu phém 14 0,4144; hé sb phat thai cta mdi loai khi tir ddt phu
pham néng nghiép 1 cic gia tri mic dinh. Cac gia tri khac gdbm: Ty 1¢ bi d6t chay ngoai dong
cua lua 1a 0,55, dugc tinh toan theo phan doan chuyén gia trén co s¢ cac nghién ctru va hién
trang tinh hinh d6t phu pham ngoai dong; ty 1¢ ni to trong phu pham cua lta dugc 1ay gia tri 1a
0,4, dua trén sd liéu tir Vién Noéng hoa Thé nhudng.

2.2. 86 liéu dau vao va cac gia dinh tinh todn

2.2.1. S6 liéu dau vao

Dbi voi nam co s¢ 2014 thi s liéu dau vao duoc lay tir Nién giam théng ké nim 2014 cia
Téng cuc Théng ké va sb liéu ciia Bo Nong nghiép va Phat trién Nong thon. D6i vai nam 2020,
2030, s6 lidu dau vao duoc iy theo Quyét dinh s0 124/Qb-TTg ngay 02 thang 12 ndgm 2012
cta Thu tuéng Chinh pht phé€ duyét “Quy hoach tong thé phat trién san xuit nganh néng nghiép
dén nam 2020 va tam nhin dén nam 2030 [12]. S6 liéu dau vao gom: (1) Dién tich céac loai
hinh canh tac la theo hinh thirc quan 1y nugc (ha); (2) Téng lwong Ni to tiéu thy cho qua trinh
trong lua (kg); (3) San luong lua (nghin tan).

2.2.2. Gia dinh tinh toan

Phuong phap tinh todn phat thai KNK cho cac ngudn phat thai tir canh tac laa, dat nong
nghiép va dbt phu pham nong nghiép déu sir dung phuong phap bac 1 (Tier 1).

— Pbi v6i tinh toan phat thai tir qua trinh canh tac lua di st dung 03 hé s6 phat thai cua
qudc gia Viét Nam tuong ng v6i 03 ving Bic, Trung va Nam. SFw (H¢ s6 ty 1é dé tinh toan
su khac nhau vé hé sinh thai va ché do ngap nudc) liy gia tri mac dinh ctia IPCC. SFo (Hé s
ty 1& can thay ddi cho ca hé sinh thai va ché do ngap nudc va ap dung bon phan bo sung), duoc
gan gia tri gia dinh 1a 1,0.

— Pdi v6i tinh toan phét thai tir dat nong nghiép thi hau hét cac hé sb va thong sb s dung
déu dugc gia dinh 1ay tir Huéng dan caa IPCC.

— Pdi v6i tinh toan phat thai dét phu phim néng nghiép (rom ra) thi hau hét cac hé sb va
thong s sir dung déu duogc gia dinh iy tir Huéng dan caa IPCC. Chi c6 gia tri vé hé sb dbt
ngoai dong duoc gia dinh 1ay theo gia tri ctia Viét Nam.

2.2.3. S4 liéu vé dién tich canh tac lua

S6 liéu vé dién tich lua tudi tiéu nim 2014 phan chia theo cac ving (Bic, Trung, Nam) bao
gom: Tong dién tich lha tuoi tiéu; dién tich laa tudi ti€u chi dong toan phan; dién tich lua tudi
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tiéu chu dong mot phﬁn, duoc léy tr tai liéu théng ké ndm 2015 cta Vién Quy hoach va Thiét
ké Nong nghiép thudc Bo Nong nghiép va Phat trién nong thon [13].

Dién tich lua tudi ti€u ngap nudc gian doan ndm 2014 dugc tinh toan tu s6 liéu vé dién tich
l0a tudi tiéu nam 2014, s6 liéu vé dién tich can nude mot 1an va can nude nhiéu 1an duoc cung
cap boi Tong cuc Thuy lgi va tham khao y kién ctia chuyén gia trong nudc. S6 liéu vé dién tich
laa tudi tiéu ngap nudc thuong xuyén duge tinh toan dua trén tong dién tich lta tudi tiéu trir di
dién tich lua tudi tiéu ngap nudc gian doan. Do khong co thong tin vé dién tich lda nwong nam
2014 nén sb liéu vé dién tich lua nuong dugc léy theo s liéu nim 2010 (theo Vién Thé nhudng
No6ng hoa). Dién tich laa nhy nude mua nam 2014 duge tinh toan trén co sé tong dién tich laa
canh tac tru di dién tich lia tudi ti€u va dién tich lua nwong. T d6 co thé téng hop dugc s6 liu
dién tich canh tac lua dya cac loai hinh quan ly nudc (Bang 3).

Tong dién tich laa canh tac va dién tich laa tudi tiéu theo ting ving khi chuyén ddi co ciu
dién tich cho nim 2020 va 2030 dugc iy tir Quyét dinh s6 124/QD-TTg [12]. Tir d6, c6 thé
tinh toan ra duoc sd lidu dién tich canh tac lia dua cac loai hinh quan ly nudc nam 2020 va
2030 (Bang 3). Cac s6 liéu ciia Nrprr d6i v6i canh tac laa dugc tinh toan tir s liéu tong tiéu
thu nito, dién tich dat néng nghié€p va dién tich canh tac lna (Bang 4).

S6 liéu san luong cia lua (¢ dang chat twoi) dugc 1ay tir Quyét dinh sé 124/QP-TTg ngay
02 thang 12 ndm 2012 cta Tha tudng Chinh phu, trong d6, san luong nam 2020 1a 42.000 nghin
tan va nam 2030 1a 44.000 nghin tan.

Bang 3. Tong hop dién tich canh tac lua dya trén cac loai hinh quan 1y nudc nam 2014 (Pon vi ha).

Loai hinh Mién Bic  Mién Trung Mién Nam Téng

Nam 2014

Lua ngép nudc thuong xuyén 1.262.596 1.141.494 2.416.120 4.820.210
Lua ngp nudc gian doan — can nudc mot lan 391.592 176.463 2.029.183  2.597.238
Lua ngdp nudc gian doan — can nuée nhiéu lan 38.692 4.818 8.616 52.126
Lua nuong 30.000 24.000 68.000 122.000
Lua nuéc nho mua 89.020 134.825 781 224.626
Téng 1.811.900 1.481.600 4.522.700 7.816.200
Nam 2020

Lua ngép nudc thuong xuyén 1.262.596 1.141.494 2.416.120 4.820.210
Lua ngdp nudc gian doan — can nudc mot lan 366.712 166.688 1.294.264 1.827.664
Lua ngdp nude gian doan — can nude nhidu lan 38.692 4.818 8.616 52.126
Lua nuong 30.000 24.000 68.000 122.000
Lua nuéc nho mua 70.000 118.000 2.000 190.000
Téng 1.768.000 1.455.000 3.789.000 7.012.000
Nam 2030

Lua ngédp nudc thuong xuyén 1.262.596 1.141.494  2.416.120 4.820.210
Lua ngdp nude gian doan — can nude mot lan 391.712 186.688 1.349.264 1.927.664
Lua ngdp nudc gian doan — can nudc nhidu lin 38.692 4.818 8.616 52.126
Lua nuong 30.000 24.000 68.000 122.000
Lua nudc nho mua 26.000 62.000 2.000 90.000
Téng 1.749.000 1.419.000 3.844.000 7.012.000

Bang 4. Tng lwong tidu thu nito (Pon vi: kg).
Niam Tong lugng Nguf”)n

tiéu thu nito
Cho céc loai cay trong  Tinh toén trén co so tinh binh quén 1 ha dat néng nghiép nim 2014 sit dung kg phan
2020 1.370.929.000 bon véi dién tich dit nong nghiép cac nim 2020, 2030 dé biét lvong phan dam s& sir

dung cho cac nam do6 va nhan vdi hé s6 diéu chinh 1a 1,05, nhim tuong ung vai sy

2030 1.400.949.000 ting 1én ciia ning suat ciy trdng nam 2020, 2030 so v6i nam 2014
Cho canh tac lua Lugng tiéu thu nito cho canh tac Iua dugce tinh dya trén lugng tiéu thu ni to cho téng
2020 891.103.850  cac loai cdy trong (Ty 1& phan bon sir dung cho laa chiém dat khoang 65%)
2030 910.616.850
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3. Két qua tinh toan va thio luin
3.1. Phat thai khi nha kinh khi chwa thiee hién gidi phép chuyén doi dién tich hia

3.1.1. Canh tac lta

Niam 2014, tong phat thai CHs tir canh tac Ita 1a 1.771,8 Gg—CHa. Phét thai tir Lia tudi
tiéu la 1.708,7 Gg—CH4 va phat thai tir lta tudi nho nude mua la 63,1 Gg—CH4 (Bang 5).

Bang 5. Phat thai CH4 tir canh tac lia ndm 2014.
Ché dj quan Iy nwéec  Phat thii (Gg CHs)  Phat thai (Gg CO: )

Lua tudi tiéu 1.708,7 42.717,8
Lua tudi nhd nuée mua 63,1 1.576,8
Téng 1.771,8 44.294,6

3.1.2. Phat thai tryc tiép va gian tiép tir dat ndng nghiép (canh tac lua)

Phat thai truc tiép: Tong luong phat thai N2O tryc tiép tir dat nong nghiép nam 2014 la
20,46 Gg N»O, trong do6, tir phan bon tong hop 1a 16,38 Gg N0, phu pham céy trong 1a 4,08
Gg N20O (Bang 6).

Bang 6. Phat thai tryc tiép N20 tir ¢it néng nghiép nim 2014.

Loai N duwgc bd sung cho dat  Phat thai truc tiép (Gg N2O)  Phat thai truc tiép (Gg CO: td)

Phan bon tong hop (Fs) 16,38 4.880,11
Phu phém cay trong (Fcr) 4,08 1.215,83
Téng cong 20,46 6.095,94

Phit thai gian tiép: Phat thai N>O gian tiép tir d4t nong nghiép ndm 2014 1a 12,37 Gg N0,
trong do, lang dong khi quyén 1a 1,46 Gg N2O, rtra tr6i va ro ri 1a 10,92 Gg N2O (Bang 7).

Bang 7. Phat thai gian tiép tir ling dong khi quyén, rira troi va ro ri 2014.

Phat thai gian tiép N2O (Gg N20)  Phat thai gian tiép N>O (Gg CO: td)

Léng dong khi quyén 1,46 433,79
Rira tr6i va ro ri 10,92 2.070,35
Téng 12,37 2.504,14

3.1.3. B6t phu pham ndng nghiép (rom ra) ngoai dong (CHa, N2O, NOy, CO, NMVOC)

Phat thai tir 6t chay phu phiam nong nghiép (rom ra) ngoai dong nam 2014 1a 73,19 Gg—
CHs4 va 1,17 Gg N2O (Bang 8).

Bang 8. Phat thai tir 6t chay cac phu phdm néng nghiép ngoai ddng nim 2014.
Khi Phat thai (Gg) Phat thii (Gg CO2td) Khi Phat thai (Gg) Phat thai (Gg CO:td)
CH4 73,19 1.829,73 N.O 1,17 347,37
CcO 1.536,98 NOy 42,13

3.2. Phat thdi khi nha kinh khi thiee hién gidi phap chuyén doéi dién tich lia

3.2.1. Canh tac lua

Nim 2020, tong phat thai CHy tir canh tac lta 1a 1.675,6 Gg CHa; nam 2030 14 1.661,4 Gg
CH4 (Bang 9).
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Bang 9. Phat thai CH, tir canh tac lua ndm 2020 va 2030.

Ché dé 2020 Y 2030 —
uin I n‘lré'c Phat thai Phat thai Phat thai Phat thai
quanty (Gg CHJ) (Gg CO; td) (Gg CHa) (Gg CO: td)
Lua tudi tidu 1.622,6 34.074,5 1.636,6 40.9153
Lua tudi nho nude mua 53,1 1.114,2 24,8 620,2
Téng 1.675,6 35.188,6 1.661,4 41.535,5

3.2.2. Phat thai truc tiép va gian tiép tir dat nong nghiép (canh tac lta)

~ Phat thai tryc tiép: Khi chuyén ddi dat nong nghiép tong luong phat thai N»O truc tiép tir
dat nong nghiép nam 2020 1a 19,56 Gg N>O; nam 2030 1a 20,09 Gg N,O (Bang 10).

Bang 10. Phat thai truc tiép N>O tir ¢it néng nghiép nam 2020 va 2030.

Loai N dwgc bo sung Phat thai tryec tiép Téng phat thai Téng phat thai
cho dit tir dit (Gg N2O-N/nim)  truec tiép (Gg N20)  true tiép (Gg CO2 td)

Nam 2020
Phén bon téng hop (Fsx) 10,02 15,75 4.694,53
Phy phdm cay trong (Fcr) 2,42 3,81 1.135,42
Téng cong 12,45 19,56 5.829,94
Nim 2030
Phan bon téng hop (Fsy) 10,24 16,10 4.797,32
Phy phdm cay trong (Fcr) 2,54 3,99 1.189,48
Téng cong 12,78 20,09 5.986,81

~ Phat thai giénqtiép: Khi chuyén dbi dat nong nghiép tong lugng phat thai N,O gian tiép tir
lang dong khi quyén, rira tréi va ro ri ndm 2020 1a 11,90 Gg N2O va nam 2030 1a 12,16 Gg N.O
(Bang 11).

Bang 11. Phat thai gian tiép N,O tir dit nong nghiép nim 2020 va 2030.

Phat thai gian tiép Phat thai gian tiép Phat thai gian tiép Phat thai gian tiép
N20 (GgN20)  N20 (GgCO:td)  N20 (GgN20)  N20 (Gg CO: td)

Nim 2020 Nim 2030
Ling dong khi quyén 1,40 417,29 1,43 426,43
Rira tréi va 1o ri 10,50 1.991,62 10,73 2.035,23
Téng 11,90 2.408,91 12,16 2.461,66

3.2.3. b6t phu pham ndng nghiép (rom ra) ngoai dong (CHa, N2O, NOy, CO, NMVOC)

Khi chuyén d6i co cau cay trong, phat thai tir @6t chay phu pham nong nghiép (rom ra)
ngoai dong nam 2020 1a 68,35 Gg—CH4 va 1,09 Gg N>O (Bang 12).

Bang 12. Phat thai tir &6t chay cac phu phim néng nghiép ngoai déng nam 2020 va 2030.

Khi Niim 2020 Niim 2030
Phat thii (Gg)  Phat thai (Gg CO> td)  Phat thai (Gg) _ Phat thai (Gg CO: td)

CH,4 68,35 1.708,72 45,57 1.139,14

Co 1.435,32 956,88

N2O 1,09 324,39 0,73 216,26

NO, 39,34 26,23

3.3. Loi ich giam nhe phat thai khi nha kinh khi thwc hién giai phdp chuyén doi co cau tir dat
lia sang cay trong khac

Theo s6 liéu vé chuyén ddi co cu dién tich loa tur 7.816.200 ha nam 2014 xudng con
7.012.000 vao nam 2020 va 2030. Viéc chuyén doi co cau di¢n tich cay trong dan t6i dién tich
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canh tac laa thay d6i, lam cho lwong CHs sinh ra trong qua trinh tréng lua ciing thay doi. Do
d6, phat thai khi nha kinh tir canh tac lua giam 2.403 nghin tAn COatd (~2,4 triéu tin) vao nam
2020 va 2.759,1 nghin tin COstd (~2,7 triéu tan) vao nam 2030. Dién tich lta thay ddi khién
tong san luong laa va tong luong tiéu thu Ni to trong qua trinh bén phéan cho canh tac lia thay
d6i dan t6i luong ni to do bon phéan tong hop ciia hoat dong canh tac (lta) va nito trong phu
pham ndng nghiép (rom ra) hap thu trd lai vao dat va ni to do lang dong, rira trdi, ro ri ciing
thay doi. Lugng Ni to trong cac qua trinh ndy thay doi lam cho phét thai khi nha kinh giam
406,2 nghin tin COxtd (~0,4 triéu tin) vao ndm 2020 va 171,6 nghin tin COxtd (~0,2 triéu tan)
vao nam 2030. 4

Ngoai ra, dién tich canh tac lta thay d6i dan toi tong san lwong la ciing nhu khéi lugng
phu pham c6 lién quan dén hoat dong canh tic lua ciing thay doi, do dé, cac KNK sinh ra khi
d6t chay cac phu pham sau khi thu hoach giam 144,0 nghin tin COatd (~0,1 triéu tin) vao nim
2020 va 821,7 nghin tdn COxtd (~0,8 triéu tin) vao nim 2030. Nhu véy, viéc chuyén ddi co
chu cay trong tir dat trong lha sang cac cdy trong khac s& 1am giam dugc 2.953,5 Gg COa td (~
2,9 triéu tan CO2 1) vao nam 2020 va 3.536,10 Gg CO2 1w (~ 3,5 triéu tAn COx ) vao ndm 2030
s0 v6i ndm co s¢ 2014. Tir két qua tinh toan lwong phat thai khi nha kinh cta qua trinh canh tac
laa trude va sau khi thuc hién giai phap chuyén di tir dién tich lta sang céac loai ciy trong khac,
cho thiy: Téng phat thai khi nha kinh nam 2014 13 56.254.8 Gg CO» td; 2020 1a 53.301,3 Gg
CO» td va nam 2030 1a 52.502,4 Gg COatd bao gdm: Phat thai CHy tir qua trinh canh tac lta,
dat néng nghiép gdm phat thai truc tiép va phat thai gian tiép (hoat dong canh tac laa) va dot
phu pham nong nghiép tir canh tac lta (Bang 13 va Hinh 1).

Bang 13. Loi ich giam nhe tir viéc thyc hién giai phap chuyén ddi dién tich lua (Pon vi: Gg CO; td).

Ngudn phat thai CH4 N20 Téng
Nam 2014 46.124,3 10.130,5 56.254.8
Canh tac lua 44.294.6 44.294.,6
Dit nong nghiép 9.783,1 9.783,1
D6t phu pham ndng nghiép 1.829,7 3474 2.177,1
Niam 2020 43.600,0 9.701,3 53.301,3
4C Canh tac lua 41.891,2 0,0 41.891,2
4D Dt noéng nghi¢p 0,0 9.376,9 9.376,9
4F Dbt phu phdm néng nghiép 1.708,7 3244 2.033,1
Nam 2030 42.674,7 9.827,7 52.502,4
4C Canh tac lua 41.535,5 41.535,5
4D Pit néng nghiép 9.611,5 9.611,5
4F D6t phu pham ndng nghiép 1.139,1 216,3 1.355.4

Biéu db so sanh phat thai nam 2014, 2030
GEcoztd cho qua trinh trong lua
60,000
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52,718.6

50,000 |
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20,000

9,783.1 96115

u _— e
| |

Canh téclua Dit néng nghiép D6t phu pham néng. Téng
nghiép

Ngudn phat thai

10,000

0

Hinh 1. Loi ich giam nhe phat thai khi nha kinh qua viéc thic hién giai phap chuyén ddi tir dién tich
liia sang cac loai cay trong khac.
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Téng dién tich lua canh tac cta 2020 va 2030 l1a khong thay ddi tuy nhién dién tich cua
timg loai hinh quan ly nudce cling nhw dién tich cua timg khu vuce cu thé (Bic, Trung, Nam) 1a
khac nhau, va h¢ s phat thai cua tung khu vyc ciing khac nhau dan dén co su bién dong giira
nam 2020 va 2030 ve phat thai khi nha kinh.

4. Két luan

Theo cac quan diém trude day, dong loi ich thuong dugc danh gia thong qua loi ich vé kinh
té, x4 hoi va moi trudng khi trién khai cac hanh dong giam phat thai KNK hodc thich tmg véi
BDKH. Viéc xem xét 1gi ich nang cao nang luc thich ung khi trién khai cac hoat dong giam nhe
phat thai KNK thuong dugce xac dinh thong qua su gia tdng co héi vi¢c 1am, tang thu nhép cho
nguoi dan. Tuy nhién, viéc xem xét giam nhe phat thai KNK khi thue hién céc giai phap thich
{mg 1a mot van dé kha méi trén thé gidi va ¢ Viét Nam.

Nghién ctru ndy dé dinh lugng dugc lugng phat thai KNK ¢o thé giam khi trién khai chuyén
doi dién tich trong laa sang cac loai cay trong khac c6 kha nang thich nghi voi BDKH. Viéc
tinh toan luong KNK c6 thé giam s& gop phan xé4c dinh kha ning dat duoc cam két ciia Viét
Nam cho Cong w6c khung cua Lién hop quoc vé Blen d6i khi hau.

Nghién ctru nay tap trung gidi thiéu vé cach tiép can va phuong phap trong danh gia loi ich
vé giam nhe phat thai KNK khi thyc hién hoat dong thich ing véi BDKH. Nghién ctru chua
phan tich cy thé vé nhiing su thay doi trong hoat ddng canh tac lta, van dé nay can tiép tuc dugc
thuc hién trong nhitng nghién ctru tiép theo.

bong gop cua tac gia: Xay dung y twong nghién ciru H.T.L.H; Lya chon phuong phap nghién
cuu: H.T.L.H; X 1y s6 liéu: H.T.L.H; Vi€t ban thao bai bao: H.T.L.H; Chinh sira bai bao:
H.T.L.H.

Loi cadm on: Tac gia chan thanh cam on sy hd tro ciia td chirc Lién hop quéc tai Vi€t Nam da
ho trg trong viéc thuc hi¢n va cong bo nghién ciru nay.

Loi cam doan: Téac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tac gia, chua dugc
cong bd ¢ dau, khong duoc sao chép tir nhitng nghién ciru trude day; khong cé sy tranh chap
loi ich.
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Potential assessment of greenhouse gas emission reductions
when implementing of climate change adaptation in agriculture

Huynh Thi Lan Huong!
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huynhlanhuong@gmail.com

Abstract: According to Viet Nam’s Nationally Determined Contribution report, Viet nam will
commit to mitigate greenhouse gas emissions from sectors including agriculture. Climate
change adaptation targets are also mentioned in the report. In order to increase resilience, it is
necessary to adapt the crop structure to the temperature rise caused by climate change. In order
to contribute to the realization of the nation's commitment to mitigate greenhouse gas
emissions, it is necessary to calculate the benefits of GHG emission reduction through the
implementation of adaptation actions. This report does the calculation of the benefit of
reducing greenhouse gas emissions when converting rice area to another crop area. The
calculation method is based on the IPCC Guidelines for Greenhouse Gas Inventories. The
calculation results show that the adaptive action of converting crop structure from paddy land
to other crops will reduce about 2.9 million tons CO> eq by 2020 and 3.5 million tons COzeq
in 2030 compared with 2014.

Keywords: Greenhouse gas emissions; Adapt to climate change; Co—benefits.
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Tém tit: Hang nim, nudce ta trung binh c6 khoang 5—7 con bdo va ap thip nhiét d6i (ATND) d6
bd va anh hudng tryc tiép, gdy thi¢t hai ning né vé con nguoi, kinh té, x4 hoi va moi truong. Do
do, danh gia rai ro do bao, ATND la mot trong nhitng nhi€ém vu can thiét phuc vu cong tac phong,
chéng, ing phé véi thién tai. Bai bao trinh bay nghién ctru canh béo rui ro do bdo Sinlaku nim
2020 cho khu vuc Bic Trung B theo ban tin du bao bio. Két qua tinh toan cho thdy muirc do
hiém hoa va rai ro do bio turong dbi phu hop véi thuc té dién bién ctia con bdo Sinlaku. Mic du
céc tinh thudc khu vue Béc Trung B§ déu c6 nguy co anh huong bdi bao tuy nhién mirc dg rui ro
do béo ¢ cac huyén khong giong nhau, phu thude vao cac yéu t6 hiém hoa, muc do phoi bay, tinh
d& bi ton thuong. Nghién ciru nay phan nao khic phuc dugc tinh bét cap trong phan cip cap do
rui ro do bao theo Qb 44-TTg.

Tir khoa: Rui ro thién tai; Bio; ATND; Sai s6 du bao; Bic Trung Bo.

1. Mé dau

Viét Nam nam trong khu vuc Tay Thai Binh Duong, khu vuc nhiéu bdo nhat trén thé gidi,
hang nam, trung binh ¢6 khoang 5-7 con béao va ap thip nhiét d6i (ATND), gdy nhiing thiét hai
nang né vé con ngudi, kinh té, xa hoi va méi trudng. Pon cir, con bao Doksuri nim 2017 da lam
6 nguoi chét, 37 ngudi bi thuong, hon 800 nha bi sap, 190.000 nha bi hu hong va 2.855 cot dién
giy do. Tong thiét hai woc tinh trén 11.000 ty dong [ 1]. Trong nhimg ndm gan day, do anh hudng
ctia bién d6i khi hau, hoat dong ctia bio, ATND trén khu virc Bién Pong ¢ nhitng dién bién bat
thuong, gdy nén nhirng hau qua nghiém trong hon [2]. Do d6, danh gia rui ro do bao, ATND gay
ra 1a mot trong nhitng nhiém vu can thiét phuc vu cong tac phong, chdng, tng phé véi thién tai [3,
4.

Pénh gia rui ro thién tai n6i chung va rii ro do bao, ATND noéi riéng dugc thuc hién theo hai
huéng tiép can 1a danh gia rii dwa vao hau qua cia thién tai va danh gia rii ro dua vao cac yéu td
ciu thanh. Cach tiép can danh gia rai ro dwa vao hau qua cua thién tai duoc thé hién théng qua
danh gia x4c suat xuat hién thién tai va hau qua do thién tai gay ra [5]. Ap dung canh tiép can nay,
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danh gia rui ro do bao da dugc thyc hién tai bang Queensland (Australia), trong do, hau qua cua
bao duoc xac dinh bao gém thiét hai vé duong dién, thong tin truyén thong, nha ctra, co s vat chét
va ha tAng giao thong [6]. Cach tiép nay khong doi hoi nhing tinh toan phirc tap va c6 thé dinh gia
duoc rai ro phuc vu cho cong tac khoanh ving anh hudng cua thién tai. Tuy nhién, vi¢c danh gia
hau qua can ¢ nhirng quan tric va ghi chép lich sir nén cach tiép can nay khé c6 thé ap dung trong
cong tac dy bao, canh bao rui ro thién tai.

Cach tiép can danh gia rui ro dua vao cac yéu tb cau thanh c6 thé cho phép danh gia, phan
ving rui ro thién tai hodc xac dinh nguy co riii ro trudc khi thién tai xay ra. Thong thudng, ba yéu
t6 cau thanh rui ro bao gdm: hiém hoa (H), mtrc d6 phoi bay (E), tinh d& bi ton thwong (V) [7].
Trong do, cac yéu td E va V duoge xéac dinh dua vao cac dic diém vat ly, xa hoi ¢ khu vuc cu thé,
qua d6 thé hién mirc do thiét hai cia khu vuc khi thién tai xay ra. H duoc thé hién boi kha nang
xdy ra va cuong dg cua thién tai. Huéng tlep can d4nh gia rui ro dwa vao cac yéu té ciu thanh khic
phuc duoc nhitng nhuoc diém vé quan tric va ghi chep lich st so v6i danh gia rui ro dya vao hau
qua cua thién tai. Méac khac, huong tlep can nay thé hién dugc ban chat thién tai thong qua xem
x€ét cac ti€u chi, chi thi cua ting yéu to cAu thanh ri ro.

Nhiéu nghién ctru theo hudng tiép can danh gia rui ro dwa vao cac yéu t6 cau thanh da dugc
thue hién dé danh gia rui ro do bao. Rui ro do béo cho cac khu vuc ven bién tai My duoc danh gia
thong qua chi s rtii ro do bio  (HDRI) [8]. Chi s6 HDRI dugc xay dung 13 cac tiéu chi cua cac yéu
t6 H, E, V, trong d6 V bao gém hai yéu, t6 thanh phan 1a mirc d6 nhay cam (S) va kha nang ung
pho (AC). Cac tiéu chi thé hién H bao gom gi6, nudc dang va mua. Tiéu chi thé hién E bao gom
dan so, nha ctra va dudng day dién. Pbi voi S, nghién clru tp trung vao cac tiéu chi vé dan cu,
nha ctra va kinh té. AC cua khu vuc chu yeu 14 céc tiéu chi vé két noi1, khu vue tranh tru, truyen
thong va cac nguén Iuc khac. Cach tiép can tuong tu cling da duoc thuc hién tai cac khu vuc ven
bién Trung Qudc [9, 10] va & Bangladesh [11]. Trong nghién ctru [10], 14 chi thi dugc lya chon
dé danh gid rui ro do bdo. Trong do, cac chi thi thé hién H bao gom nude dang do bao, chleu cao
song, cuong do mua, vung thuy trleu toc do gio, mirc do thay d6i muc nude bién va tan suit bio.
Céc chi thi thé hién E va V bao gom cao trinh bo bién, d6 ddc bo bién, dia hinh bo bién, su dung
dat, mat do dan s6, GDP dau nguoi va tidu chuin tudng chin song. Trong qua trinh tinh toén, trong
s6 cua cac chi thi dong gop vao cac yéu t6 rui ro duoc xac dinh va ap dung. Dé danh gia rui ro do
bao ¢ Bangladesh, 41 chi thi thé hién V di duoc lua chon va phan thanh céc ti€u chi vé nha &, ty
1€ nguoi lao dong theo gidi, ngudi khuyét tat, nude sach va vé€ sinh moi truong,.. AC cua khu vuc
duogc phan tich dya trén cac khu tranh bao, do viing chic cua nha cira va truyén thong. Céc chi thi
thé hién E duoc lua chon trong nghién ctru bao gém cao trinh mat dat, tham phu, khoang cach dén
bién, khoang cach dén séng va mat d6 dan sé. H duoc xac dinh théng qua téc do gio trong bio,
nuéc dang do bao, lugng mua va tin sut bio theo ham phan bd xac suét ciia duong di cac con
bao trong lich str [11].

Huodng tlep can danh gia rai ro dua vao cac yéu to cau thanh con duoc tng dung rong rai dé
xdy dung hé thong canh bao rui ro thién tai. Thong tin vé H, E, V dugc sir dung dé danh gia va
phan cép rii ro theo cac cip khac nhau, tir d6 dua ra ban tin canh bao va cac huéng dan ung pho
kip thoi. Hé thong canh bao bao thoi gian thuc cho cong vién dai duong Great Barrier Reef ¢ Uc
da dugc xay dung [12], trong d6 hiém hoa bao gém kha ning anh huéng (dudng di cua bio va
duong kinh mét bio) va mirc d6 tac dong (cuong dd bio va pham vi anh hudng cia bio). Tuong
tir, hé théng canh bao rui ro cling dugc xay dung dé canh béo lii quét tai bang Florida (M¥) [13],
canh bao i tai thanh phd Manila (Phillipines) [14] hay canh bao dong dt & Nhat Ban [15].

Nham huéng dén xay dung hé thong canh bao rii ro do bdo thdi gian thue cho khu vire Béc
Trung BO phuc vu phong chdng thién tai, bai bao tién hanh nghién ctru thir nghiém canh béao rai



Tap chi Khi twong Thuy van 2020, 719, 39—52; doi:10.36335/VNJHM.2020(719).39—-52 40

ro cho con béo Sinlaku xay ra nim 2020. Déi véi viéc tinh toan yéu t6 H phuc vu canh bao rui ro
thot gian thue, dir liéu du bao gi6 va mua s& dugc thiét lap tur ngudn thong tin dy bao nghiép vu
cua Trung tam Dy bao khi twong thuy van quéc gia (NCHMF) két hop voi cac ngudn dir lidu du
bao tir cac md hinh dy béo thoi tiét sb tri (NWP). Nghién ctru duge gidi han theo pham vi Dai Khi
tuong Thuy van khu vuc Bic Trung B [16], bao gém ba tinh: Thanh Hoa, Nghé An, Ha Tinh.

2. Phwong phap nghién ciru va s6 liéu

2.1. Phuwong phap canh bao rui ro do bao/ANTD

Canh bao rui ro do bao/ATND tai khu vuc Bic Trung Bo duoc thyc hién thong qua phuong
phap danh gia rui ro dwa vao cac yeu td cau thanh [7]. Theo d¢, rui ro do bao/ATND duoc cau
thanh boi cac yéu td H, E, V. Yéu t6 V dugc cu thanh boi 2 yéu t thanh phan: S thé hién nhimg
dic trung ctia yéu t6 E 1am cho rui ro ting thém va AC thé hién ning luc vé k¥ thuit, thong tin,
kinh té, gido duc ctia khu vic nham nang cao kha nang thich g véi thién tai. Cach tinh toan timg
yéu td duoc trinh bay cu thé nhu sau:

2.2.1. Tinh toan xac dinh hiém hoa

H duogc cdu thanh béi hai tiéu chi cudng do va kha ning xay ra. Trong d6, nghién ctru nay gia
thuyét kha nang xay ra tuong dwong vdi do tin cdy cua du bao bao. Cudng do dugce biéu dién boi
hai chi thi: toc d6 gi6 (Vmax) va luong mua tich liy 24 gio (R24) tng véi han du béo va duogc
tinh cho don vi cép huyén. Péi vé6i cac han du bao < 24 gi0, R24 duoc st dung 1a lugng mua tich
lity trong 24 gid dau du bao voi gia thuyét R24 ¢ cac han du béo nay x4p xi v6i luong mua tich
litly 24 gio' dau dy bao. Dé tinh toan va du bao/canh bao H theo thoi gian thyc can thiét phai du
bao dugc Vmax, R24 va d6 tin cay du bao theo cac han du bao ddi véi mdi don vi hanh chinh c?ip
huyén.

Hién nay, mét trong cac phuong phap duoc st dung trong cong tac du bao bao ¢ nudc ta la
mg dung cic san pham dy béo tir cac NWP & quy m6 toan cau va khu vyc. Nhiéu céng trinh
nghién ctru tng dung mé hinh NWP toan cau hoic khu vuc trong du bao quy dao va cuong do bio
0 Viét Nam da duogc thuc hién [17-22]. PBac biét, nham tang murc do tin cdy, cac h¢ théng du bao
t6 hop dd duoc ap dung trong du bao bio va trong viéc xac dinh cac ving anh hudng cta du bao
bao ¢ cac han tir 1-5 ngay [23]. Dé xac dinh dd tin cay cua cac dy bao bao, trudc tién ta can phan
tich ki vé cach thirc x4c dinh dai luong nay. V&i mot tap s6 liéu du bao nghiép vu vé cuong do bao
du dai s& xac dinh dugc sai sé du bao va do tin ciy (CI-confident interval) & cac muc d6 nhét dinh
(90%, 95% hay 99%), vi du x4c dinh CI theo phan vi cao (90%, 95%) hoic theo cac khoang sai sd
xap xi 1-3 1an d6 1éch chuin [24] hodc theo cac cong thirc thuc nghiém thong ké véi cac mau
thong ké nho tinh tir sé mau va do tan ciia mau [25] hodc st dung phuong phap gieo/nhit mau
ngiu nhién véi s6 1an thir 16n dam bao duoc mirc do t6i han théng ké tng vai ting tip mau cu thé
[26]. Tuy nhién, du bao cuong do bao phu thudoc kha nhiéu vao du bao quy dao bao [27] nén dé
xac dinh d¢ tin cdy cuong dd bao trong dy bdo nghi¢p vu, co thé xem xét du bao cuong do nhu
mot du bao c6 diéu kién ddi voi du bao quy dao bao, néi cach khac néu xem mot phuong an du
bao cuong d6 bao l1a t6t nhat thi do tin cay cua dy bdo cudong do bao phu thudc vao vung tin cay
cua du bao quy dao bao.

Nghién ctru nay str dung dit liéu du bao bao ctia NCHMEF tir thang 4 nam 2008 dén thang 9
nidm 2020 dé tinh sai s6 du bao quy dao bio (DPE-Direct Possition Error) va mic do bién dong
cua DPE. Day la can ctr trong viéc xac dinh d¢ tin cay du bao tai tirng han dy bdo. Sai s6 DPE cua
cac md hinh dang st dung trong nghiép vu du bao ciing duoc danh gia nham dua ra nhitng cin cr
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dé sir dung 1am dir liéu bd khuyét song song véi du bao tir NCHMF cho cac vi tri ma NCHMF
khong canh bao tdi. Chi tiét vé tinh toan DPE duogc dua ra trong [28] va trong [23]. Cac két qua
tinh toan bao gdm sai s6 trung binh tuyét ddi ctia DPE va cac phan vi tir 10% dén 90% dugc trinh
bay tai Bang 1. Sai sb trung binh DPE ctia NCHMF khoang 96 km d6i v6i han 24 gio, 178 km &
han 48 gio va 284 km & han 72 gio.

Bang 1. Gia tri phan vi cua sai sb trung binh tuyét d6i DPE giai doan 2008-2020 d6i véi du bao cua

NCHMF.
Han du bao Gia tri phan vi clia sai s6 trung binh tuyét d6i DPE
(gio) 90% 80% 60% 50% 40% 25% 10%
24 187 142 92 80 70 49 33
48 367 296 225 186 154 114 68
72 545 420 302 257 214 156 102

Viéc xdy dung va phat ban tin canh bao bdo, ATND tai NCHMF tuin theo Thong tu sb
41/2016/TT-BTNMT [29], trong d6 quy dinh cic ban tin phai phan anh dugc thong tin vé pham
vi gi6 manh cép 6, cdp 10. Theo do, tir dir liéu du bao bdo cia NCHMF giai doan 2008-2020,
thong tin ban kinh cac cip bdo g vai timg cudong do bio khac nhau dwgc xac dinh va trinh bay
trong Bang 2.

Bing 2. Thong tin timg béan kinh cic cap bdo g véi timg cudong do bio khac nhau cia NCHMF.

Cip Bio theo cip Ban kinh gié6 manh
gi6 Bo—pho[30] Cip6 Cip7 Cip8 Cip9 Cép 10 Cép 11 Cép 12
8 120 70 50
9 130 100 90 50
10 150 120 100 70 50
11 200 150 130 100 70 50
12 250 170 150 110 100 70 50
13-15 300 250 170 150 110 90 70

Trong truong hop cac vi tri can xéac dinh gid khong nam trong bat ki pham vi ban kinh anh
hudng nao cia NCHMEF, gia tri gié s& dugc gan cho du béo tir san pham NWP tai phién gan nhét
va c6 quy dao sat nhat véi quy dao NCHME.

Do tin cdy cua gid tri gi6 xdc dinh tai ting vi tri can tinh toan cp d6 rai ro dugc xac dinh dya
trén vi trj ctia diém can tinh v&i vi tri tim du béo tai ting han du bao. Vi du vi tri tai thanh phé
Thanh Hoéa cach tim bio du bao han 24 gio 1a 125 km twong duong v6i ndm trong khoang phan
vi 40-50% theo bang 1, do d6 s& duoc gan & cin trén 1a 50%. D6i v6i vi tri ndm ngoai ban kinh
anh huong s€ dugc gan do tin cay 1a 10%.

Déi v6i lugng mura tich lily 24 gid, nghién ctru sir dung san pham du bao mua phén giai cao
tor m6 hinh WRF-ARW dang chay nghi€p vu tai NCHMF (d6 phan giai ngang la 3km x 3km va
su dung diéu kién bién 1 céc truong dy bao tir mo hinh toan cAu cla Trung tam Dy béo khi tugng
han vira Chau Au). Nhu vay, cac budc co ban tinh todn xac dinh hiém hoa H phuc vu bai toan canh
b4o rti ro do bio/ATND bao gom:

Budc 1: Xac dinh du bao gié tu ban tin NCHMEF dua trén khoang cach cta vi tri can canh bao
dén tam dy bao bio tai cac han du bdo cu thé, cép gi6 xac dinh theo Bang 2 va d6 tin cdy xac dinh
theo Bang 1.



Tap chi Khi twong Thuy van 2020, 719, 39—52; doi:10.36335/VNJHM.2020(719).39—-52 42

Bude 2: B6 sung thong tin du bao gié tir NWP (dya trén toan bg cac san pham du béo sén co
tir to hop khu vuc, to hop toan cau va du bao tat dinh dé tim san pham c6 quy dao sat nhat vai
NCHMF) khi khoang cach gitra vi tri can canh bao dén tAm du bao bao tai cac han du bao cu thé
16n hon khoang canh cta cac ban kinh cap bio co thé xay ra theo NCHMF.

Budc 3: Xac dinh yéu td du bao mura tai cac vi tri can canh bao tir NWP ¢6 dd tin cay cao nhét
lam kich ban chinh trong dy bdo mua cia NCHMF.

2.2.2. Tinh toan xac dinh muc d6 phoi bay

Tinh toan, xac dinh yéu té E cho mét khu vue cu thé (cap huyén) trude thién tai bio duoc
nhom thanh cac tiéu chi, bao gdm dit lidu vé con ngudi (E1), nong nghiép (E2), thuong mai (E3),
co s6 ha ting (E4). Cac chi thi ciia cac tiéu chi trén duoc thu thap tir nién giam thong ké hodc tir
diéu tra khao sat thuc dja. Cach tinh toan cac chi thi, tiéu chi cua yéu td E dugc tham khao tir [31].

2.2.3. Tinh toan x4c dinh tinh dé bi ton thuong

Tinh toan, xac dinh tinh dé bj ton thuong cua mot huyén cu thé d6i voi bio, ATND thong qua
hai yéu t6 thanh phan S va AC. S bao gdm cic tiéu chi lién quan dén kinh té—xa hoi (S1) va moi
truong (S2). AC duoc thé hién théng qua céc tiéu chi vé dan tri (AC1), kinh t& (AC2), xa hoi
(AC3), Y té (AC4), thong tin va truyén thong (AC5) va cong trinh phong chdng thién tai (AC6).
Tuong tu nhu E, cac chi thi ctia cac tiéu chi céu thanh S va AC trén dugc thu thap tir nién giam
théng ké hodc tir diéu tra khao sat thuc dja. Viéc tinh toan cac chi thi, tiéu chi cho hai thanh phén
nay duoc thuc hi¢n tuong ty nhu ddi véi E.

2.2.4. Tinh toan xac dinh rui ro

Sau khi da tinh toan, xac dinh dugc cac yéu td H, E, V, rai ro do bio/ATND cta mot huyén
cu thé (R) duoc tinh theo cong thirc sau:
R=HXEXV (1)
Trong d6 H, E, V 1an luot 1a cac yéu t6 hiém hoa, muc d6 phoi bay, tinh dé bi ton thuong dbi
vo1 huyén dang xem x&t.

2.2.5. Phan cép céap do rai ro do bdo/ATND

Rui ro do bao/ATND trong nghién ctru nay dugc phan thanh 5 cap: Rét thap, Thap, ‘Trung
binh, Cao va Rat cao tuong ung theo cac cap d6 dugc quy dinh trong Qb 44-TTg [32]. Dé thuan
tién trong viéc phan cap cip do rui ro, cac yéu té H, E, V cing dugc phén thanh 5 cap tuong ng.

Thong thuong, trong cac nghién ciru trong nude va thé gioi, viéc phén cap duoc phan theo céc
khoang gi tri bang nhau hodc phuwong phap phan tich phan vi trong théng ké hodc phuong phap
ma tran dya trén ban chat vat 1y ctia thién tai. Trong nghién ciru nay, phan cap hiém hoa va rui ro
do bao/ATND dugc thuc hién theo phuong phap ma tran dua trén ban chit vat 1y cua thién tai
bao/ATND. Céc yéu td E va V duge phan cip theo phuong phap phan tich phan vi do ddy 1a nhém
nhirng yéu t6 thé hién cip do twong dbi ctia mot ving nay so vi mot ving khac ma khong can
quan tAm dén gia tri tuyét doi.

Phén cip cép do dbi voi hiém hoa

Dé phan cap cap d6 hiém hoa do bao/ATND trude hét can phéan cap cip do cuong d6 Z(Ix) va
do tin cdy du bao Z(Px). Dé xac dinh cap do Z(Ix), tdc d6 gié duoc phan thanh nam cap, trong do,
cap 3, 4, 5 tuan theo QD 44-TTg, cac cap 1 va 2 lan luot twong tmg vai gid cip 4 va 5 trong thang
cap gi6 Bo—pho [30]. Luong mua tich lily 24 gio dugc phan cip thanh ba cép dira theo QD 44—
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TTg. Cip do cua Z(Ix) dugc gan bang cap d6 16n nhét giita cap do téc do gio va cap do luong mua
tich lay 24 gio. Cép d6 hiém hoa (ZH) dugc x4c dinh thong qua ma trin t6 hop cip do Z(Ix) va
cap do Z(Px) nhu theo Hinh 1.

Cip dé cuong do bao
1 2
Capdd | 1 1
tin cay
du bao 2 ! :
3 1 2

( Ap du Cuong do bio
Rit thap tha

1 >70% Tha
2 50-70%
3 Thnp ‘ <50%

Hinh 1. T hop cép d6 hiém hoa (H) tir cudng do bdo va do tin cay du bao.

(‘5p do f)o tin cady dw bio  Xac suat

a. Phan cap cip do d6i véi phoi bay va tinh dé bj ton thuong

Céac yéu t6 E va V duogc phan thanh 5 cdp dua theo phuong phap phén tich phan vi, cu thé
dugc trinh bay trong Bang 3.

Bang 3. Phéan cip cap do rui ro thién tai.

Murc do Phén vi twong irng
Rét cao > 8ot
Cao 60t — 80t
Trung binh 40" — 60t
Thap 20 — 40t
Rét thap <20

b. Phan cip cap do rui ro do bao/ATND

Céc yéu td H, E, V d6i v6i bio/ATND dugc phan cép theo cac cap do tir 1 dén 5 va 1ap thanh
3 ma trén kich thudc 5x1 twong tmg voi 3 yéu t, gia tri thé hién mure d6 rui ro do bao/ATND duoc
xac dinh trén co sé to hop cac ma trén nay. Phuong phap t6 hop duoc dé xuét 1a nhan cac ma trén
v6i nhau. C6 thé thiy rang E va V 1a cac yéu td tinh trong khi H dwgc xem nhu yéu t6 dong (thay
d6i theo ban tin du bao bao/ATND) trong cong tac canh bdo rui ro. Cap do rui ro duoc phan cap
ing voi ting cap do cua H va tang khi cap d6 E x V ting. Ma tran to hop tinh toan rai ro theo cip
dd H va cap do E x V dugc dua ra nhu Hinh 2. Theo do, truc hoanh (E*V) thé hién gia tri thu dugc
sau khi nhan hai ma tran E va V v&i nhau, c¢6 khoang gia tri da dugc quy chuén tir 1 dén 5; truc
tung thé hién cip do ctia hiém hoa H, gi4 tri trong khoang tir 1 dén 5.
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Cap dOExV

Cépdd R

1 2 3 4 5

Cap do H

Hinh 2. T6 hop phan cép cp do rai ro do bdo/ATND tir cac yéu té H-E-V.

2.3. 86 ligu

Céc nguon s liéu (so cap va thir cap) duogc sir dung trong canh bao rui ro thién tai do bdo cho
khu vuc Bic Trung B¢ bao gom:

— 86 liéu vé kinh té, xa hoi cua 3 tinh Thanh Hoa, Ngh¢ An, Ha Tinh chi tiét dén cp huyén
dugc thu thap tir cac nién giam thong ké cap tinh, huyén [33-35].

— S6 liu vé truyén thong, cong trinh phong chdng thién tai, sé khu du lich ven bién duoc thu
thap thong qua khao sat thyc dia tai cac dia phuong.

— 86 liéu toc do gi6, lugng mua tich lily 24 gio, dd tin cay du bao dugc trich xuét tir cac san
pham NWP hién c6 tai NCHMF két hop véi ban tin du bao bdo nghiép vu cia NCHMEF.

3. Két qua va thio luin

3.1. So lwgc vé con béo Sinlaku nam 2020

Con bio Sinlaku dwoc hinh thanh tir mot ving thp trén khu vic bién mién Trung Phillipin.
Sau khi di chuyén vao ving Bién bong, vung ap thap manh 1én thanh ATND, sau d6 manh 1én
thanh bdo Sinlaku (con béo sb 2) va di chuyen theo hudng Tay Ty Béc. Vao hodi 7 gio ngay
2/8/2020 vi tri tam bdo & khoang 19,4 do vi Bic, 106,4 d6 kinh Dong, ngay trén vung bién céc tinh
tir Thai Binh dén Nghé An. Strc gié manh nhét ving tim bdo manh cap 8 (60—75 km/h), giat cip
10. Vao lac 13 gio ngay 2/8/2020, tim bdo & 19,6 d6 vi Bic, 105,7 d6 kinh Bong, trén khu vuc
dat lién ven bién céc tinh Ninh Binh—Thanh Héa, sau do, suy yeu nhanh thanh ATND va tan [36]
(Hinh 3). Do anh huéng cua bio Sinlaku, khu vuc ven bién Bac Bo va Bic Trung B6 c6 mua vira,
mua to, nhiéu noi luong mua do dugc trén 100 mm.

104°E 106°E 108°E 110°E 112°E 114°E

20°N

20°N

18°N

18°'N

16°N

16°N

104°E 106°E 108°'E 110°E 112°E 114°E
Hinh 3. BDudng di ctia bao Sinlaku nam 2020 [36].
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3.2. Canh bdo mirc dé hiém hoa do bao Sinlaku

Két qua phéan cap cap do hiém hoa do bdo Sinlaku theo cac dp du bao tir 06 dén 24 gior voi
thoi gian bat dau du bao 127 ngay 1/8/2020 duogc thé hién trong Hinh 4. Theo do, hiém hoa cua
con bio Sinlaku & ba tinh Thanh Hoa, Nghé An, Ha Tinh 16n nhat tai han du bao 12 gio tic 1a tai
thoi diém 00Z ngay 2/8 (hay 07 gio sang ngay 2/8 gio' Viét Nam), twong ung voi thoi diém bio
tién sat vao bo bién céac tinh Ngh¢ An-Thanh Hoa. Nguy co hiém hoa 16n nhat tai khu vuc Béc
Trung Bo dat mirc trung binh (cip d6 3) & mot s6 huyén thudc céc tinh Nghé An va Thanh Hoa.
Nguy co vé hiém hoa giam dan ¢ han du bao 18 va 24 gio voi murc phan cép hiém hoa & mtrc thip
(cip 2). Piéu nay tuong d01 phu hO’p voi dlen blen ctua bao suy yeu nhanh kh1 vao bo.

. o TR W e A % - N U

< THAILAN 2 = e THAILAN

a) b)

> - din\n ~

Hinh 4. Ban d6 canh bao mirc d6 hiém hoa do bio Sinlaku v&i thoi diém du bao 12Z ngay 1/8/2020 tai cac
han du béo: a) 6 gio; b) 12 gio; ¢) 18 gid va d) 24 gio.

3.3. Banh gia murc do phoi bay trudc bdo

Murc d6 phoi bay trude bao thé hién thong qua su hién dién ctia con ngudi, nong nghiép va
thuwong mai dich vy, co so ha tang trong vung nghién ctru. Céc chi thi cia ting tiéu chi dugc lya
chon thong qua qua trinh sang loc tur viée téng quan cac nghién ctru trong, ngoai nudc va tham van
chuyén gia bang phwong phap Delphi (3 vong). Bo tiéu chi/chi thi mirc d6 phoi bay cubi cing
duogc tong hop nhu trong Bang 5.

Bang 5. Bo tiéu chi/chi thi mirc d6 phoi bay dbi véi bio.

Tiéu chi Chi thi
Con nguoi (E1) Dén sb
Nong nghiép (E2) Dién tich dit nong nghlep

S6 luong gia sic, g1a cam
S6 lugng tau, thuyen ¢6 dong co khai thac thuy san bién
Dién tich dat nuéi trong thily san

Thuong mai—Dich vu (E3) S6 doanh nghiép, co so kinh té dang hoat dong trén dia ban
S6 khu du lich ven bién
Co s6 ha tang (E4) S6 km duong giao thong gom quoc 10, tinh, 10, huyén 16

Sé lugng cong trinh trong diém (tru s6, truong hoc, tram y té)
Dién tich dat ¢
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Ban d6 phan cép cip d6 phoi bay do bio cho khu vuc Bic Trung Bo dugc thé hién tai Hinh
5. Theo d6, muc d6 phoi bay trude bao tai cac huyén, thi x&, thanh pho ven bién thudng ¢ mirc rat
cao va cao, trong khi tai cac huyén mién nui thuong ¢ mure thip va rat thip. Diéu nay kha phu hop
v6i ban chét thuce té cia cac dic tinh kinh té—x3 hoi, con nguon truforc thién tai bao.

‘l“—ﬁlm 1a

.....

iChu Giai
Céc cdp da
| RALthap
| Thip

| Trimg birk e
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Hinh 5. Ban d6 mirc d6 phoi bay trudc bio cho khu vic Bic Trung Bo.

3.4. Pdnh gid tinh dé bi ton thiwong do bdo

Tinh d& bi ton thuong ddi véi bio duoc xac dinh thong qua cac yéu td thanh phan S va AC.
B6 ti€u chi/chi thi cua S va AC dugc trinh nhu trong Bang 6.

Bang 6. Bo tiéu chi/chi thi tinh d& bi ton thuong do bio.

Tiéu chi Chi thi
Mirc d§ nhay cam
Kinh t-X3 hoi (S1H) Gia tri san phém thu dugc trén mot ha dat san xuét tréng trot

Gia tri san phém thu duogc trén mdt ha mat nudc nudi tréng thiy san
Ty 1€ ho ngheo, can nghéo

Méi truong (S2) Ty 1& ho khong sir dung hd xi hop vé sinh

Ty 1€ ho khong str dung nude sach

Kha nang thich irng

Dan tri (ACI) Ty 1& ngudi tot nghiép THPT tré 1én/ Tong s6 dan
Kinh té (AC2) Thu nhép binh quéin dau ngudi
Xa hoi (AC3) Ty 1¢ nguodi dan tham gia BHYT

Ty 1€ nguodi dan tham gia BHXH
Y té (AC4) S6 co sd'y té/sb xa

Sé giwong bénh/10000 dan
S6 can bo nganh y dugc/10000 dan

Thong tin truyén thong Ty 1& ho gia dinh sir dung internet

(ACS) Ty 16 ngusi sir dung dién thoai

Phong chéng thién tai (AC6)  Mat d6 duong giao thong
Tdng strc chira khu neo d4u tau thuyén
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Ban d6 phan cip cip d6 dé bi ton thuong do bio cho khu vuc Bic Trung Bo dugc biéu dién
tai Hinh 6. Theo dé, cac huyén c6 muc do dé bi tén thuong cao nhat thuong 1a huyén, thi xa thudc
khu vyc mién nui, trung du c6 diéu kién kinh té kém phat trién, ty 1& ho ngheo, can ngheo cao
(huyén Tuong Duong, Quy Chau,...) hodc nhitng khu vyuc ddng bang co6 thu nhap cha yéu dya vao
trong trot hodic nudi trong thuy san (huyen Vinh Ldc, Ngh1 Loc Quang Xucmg, Dién Chau,....).

LAO [Chu Giai

o cip a4
Ratthin

THAILAN

Hinh 6. Ban d6 tinh d& bi tén thuong do bdo cho khu vuc Béc Trung Bo.

3.5. Canh bdo rui ro do bdo Sinlaku

Két qua phan cip cap do rui ro do bdo Sinlaku theo cac p du béo tir 06 dén 24 gid véi thoi
gian bat dau du bado 127 ngay 1/8/2020 dugc thé hién trong hinh 8. Tuong tu nhu hiém hoa, muc
d6 rui ro do bdo Sinlaku gy ra chii yéu ¢ mirc rit thip va muc thip tai cac han du bao 6 gio, 18
gio va 24 gid. Muc dg rui ro do béo Sinlaku tai ba tinh Thanh Hoa, Nghé An, Ha Tinh ¢ han du
béo 12 gid 16n nhat dat cap d6 trung binh (rti ro cip 3), phit hop véi cip d6 canh bao rii ro do bao
dugc quy dinh boi Qb 44-TTg. Mat khac, két qua canh béo nay twong dbi phu hop véi thuc te
dién bién ctia con bio Sinlaku, tng véi thoi diém 00Z (7 gio Viét Nam) ngay 2/8/2020, bio tién
sat vao bd bién cac tinh Ngh¢ An—Thanh Hoa trude khi d6 bd vao khu vyc ven bién cac tinh Thanh
Hoa-Ninh Binh va suy yéu nhanh chéng vao 06Z (13 gio Viét Nam) ngay 2/8/2020.

Xem xét k§ hon phan cip cp do rui ro theo tirng huyén cho thiy phan 16n khu vuc c6 nguy
co rui ro do bdo 16n nhat (muc do rui ro trung binh) twong tmg véi khu vue c6 mirc do nguy co
cao nhét vé hiém hoa. Cu thé cac huyén c6 muc d6 rii ro trung binh bao gém: huyén Nghi Xuan,
Huong Son (Ha Tinh); thanh phd Vinh, huyén Nam Pan, Hung Nguyén, Thanh Chwong, Dién
Chéu, b6 Luong, Yén Thanh, Tan Ky, Quynh Luu, Hoang Mai (Ngh¢ An); huyén Tinh Gia, Tho
Xuan (Thanh Hoéa). Cac huyén con lai nguy co rui ro 6 murc thap hoic rat thap (twong duong rui
ro cép 2 hoic 1 trong Qb 44-TTg). bang chi ¥, mot s6 huyén c6 nguy co hiém hoa cap 2 nhung
nguy co rui ro chi & cap 1 nhu cac huyén Hau Loc, Hoang Hoa, Thanh Hoéa, Yén DPinh, Vinh Loc,
Ngoc Lac, Cim Thuy, Thach Thanh, Thuong Xuan, Nhu Xuan, Nhu Thanh (tinh Thanh Héa)
(Xem Hinh 4b va Hinh 7b). Cac ban do phéan cap E va V (Hinh 5 va Hinh 6) thé hién hau hét cac
huyén niy c6 mirc d6 phoi bay hodc mirc do tinh dé bi tén thuong dat muc thip hodc rat thip. Nhu
vay, ngoai su phu thudc chat ché vao muc do hiém hoa, muc d6 rai ro do bio con phu thudc vao
muc do phoi bay va tinh dé bi ton thuong. Nhu vy, viéc xem xét mic do phoi bay va tinh dé bi
ton thuong trong danh gia/canh bao rui ro thién tai do bio 1a can thiét dé co két qua danh gia phu
hop va chi tiét hon.
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Mic du céc tinh thudc khu vuc Bic Trung Bo déu 6 nguy co anh hudng boi bao, tuy nhién
murc d nguy co rui ro do béo ¢ cac huyén khong glong nhau phy thudc 16n vao yéu td h1em hoa
va mot phan vao mirc d6 phoi bay va tinh d& bi ton thuong. Theo QD 44-TTg, phan cap cap do
rtii ro do béo chi chi tiét dén don vi cap tinh, rui ro 12 nhu nhau ddi véi cac huyén thudc tinh bi a&nh
hudng boi bio. Piéu ndy din dén kho khin, bat cap trong cong tac img phd vdi rai ro bdo gay ra.
Do d6, viéc tinh toan va phan cép cép do riii ro do bdo chi tiét dén don vi cap huyén da khic phuc
duoc tinh bat cap trén.

Hinh 7. Ban dd canh bao mirc d6 rui ro do bdo Sinlaku véi thai diém du bao 127 ngay 1/8/2020 tai cac han
du béo: a) 6 gio; b) 12 gio; ¢) 18 gid va d) 24 gio.

4. Két ludn

Bai béo tmg dung phuong phap danh gia rii ro dya vao cac yéu té cdu thanh dé thir nghiém
canh béo rui ro do bio Sinlaku nam 2020 tai khu vuc Bic Trung Bo. Trong do, béng viéc “dong
héa” ban dd phan cép cip do hiém hoa, ban do canh bdo mirc df rui ro do bao Sinlaku da dwgc
xdy dyng. Két qua tinh toan cho thdy mic do hiém hoa va rui ro do bao tuong dbi phu hop voi
thyc té dién bién ciia con bio Sinlaku va pht hgp phan cip ciia QD 44-TTg. Mic du cac tinh thude
khu vire Béc Trung B6 déu c6 nguy co anh hudng bai bio, tuy nhién murc d rui ro do bao ¢ cac
huyén khong giéng nhau, phu thudc 16n vao cac tiéu chi vé hiém hoa va mot phan vao mirc do
phoi bay va tinh dé bi ton thuong do bdo. Két qua tinh toan va phan cip cép do rai ro do bio chi
tiét dén don vi hanh chinh cép huyén da khic phuc duoc tinh bat cap trong cong tac ing pho voi
rui ro bao theo Qb 44-TTg.

bong gop cua tac gia: Xay dung y tuong nghién ciru: N.X.H.; Lya chon phuong phap nghién
cou: N.X.H, N.-T.THA., D.D.T.,, N.-T.T, N.V.H.; T.T.T.; Xtr ly s0 li¢u: M.K.H., D.H.P.; Viét ban
thao bai bao: N.X.H., N.T.THA., D.D.T.; Chinh stra bai bdo: N.X.H., N.-T.THA., D.H.P.

Loi cam on: Tap thé tac gia xin trin trong cam on D& tai “Nghién ciru x4y dung hé thong canh
bao cép do rai ro thién tai bao va ap thap nhiét d6i theo cac ban tin dy bao khi twong thay vin va
ap dung thir nghiém cho khu vuc Bic Trung Bo”, ma s6 KC.08.36/16-20, di hd tro vé sb liu va
phuong phép luan dé thuc hién bai bao nay.
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Loi cam doan: Tap thé tic gia cam doan bai bao nay 13 cong trinh nghién ctru cta tap thé tac gia,
chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trude day; khong co sy tranh
chap loi ich trong nhom téc gia.
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Risk warning of sinlaku (2020) for north central vietnam based on
tropical cyclone forecast report

Nguyen Xuan Hien!, Nguyen Thi Thanh'!, Du Duc Tien?, Ngo Thi Thuy', Nguyen Van
Huong?, Tran Thanh Thuy!, Mai Khanh Hung?, Doan Huy Phuong!

'Vietnam Institute of Meteorology Hydrology and Climate Change;
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The National Centre for Hydro-Meteorological Forecasting; duductien@gmail.com;
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Abstract: Every year, on average about 5-7 tropical cyclones and tropical depressions make
landfall or directly impact on Vietnam, causing heavy human, economic, social and
environmental damage. Therefore, risk assessment of tropical cyclone and tropical depression is
one of the necessary tasks for natural disaster prevention and response. The article presents the
study on risk warning of Sinlaku (2020) tropical cyclone for North Central Vietnam based on
tropical cyclone forecast report. The results show that the tropical cyclone hazard and risk levels
are relatively consistent with the actual development of Sinlaku. Although all provinces in North
Central Vietnam are likely to be affected by Sinlaku, however tropical cyclone risk levels are not
the same across districts, depending on hazard, exposure, and vulnerability. This study partly
overcomes the inadequacies in the classification of tropical cyclone risk levels according to
Decision 44-TTg.

Keywords: Disaster risk; Tropical cyclone; Tropical depression; Forecast error; North Central
Vietnam.
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Tém tit: Bai bao nay s& danh gia hién trang phat trién ngudn nhéan lyc (NNL) chét lugng
cao & Tong cuc Khi tuong Thity van (KTTV). Tinh dén thoi diém 31/12/2019 ¢6 2.836 cong
chure, vién chuce va nguoi lao dong 1am viéce trén pham vi ca nudce trong 3o, cong chiic 1am
viéc tai cac don vi quan ly nha nude cd 28 nguoi, chiém ty ¢ rat nho. Vé co ban, nguén nhan
luc cua Téng cuc KTTV dugc dao tao dung chuyén nganh KTTV nhung ti 1¢ phan b6 ngudn
nhan luc chat lugng cao (vién chirc ¢6 trinh d9 tir dai hoc tr¢ 1€n) khong dong déu giira cac
don vi. Trong giai doan gén ddy, trinh d¢ chuyén mén ciia nguén nhén luc ngay cang dugc
néng cao trong khi van dam bao dugc chi tiéu tinh gian bién ché. Tuy nhién, ty 18 trinh do
trung cap va cao dang van con duy tri & mirc cao, ddc biét 1a ¢ cac bai KTTV khu vuc. Co
céu do tudi hién tai con bat cap trong do do tudi tir 41 dén 50 tudi va trén 51 tudi chiém gan
mot nura (48,17%). Chinh séch phat trién NNL chét luorng cao da duoc tr1en khai thyc hlen
tuong d6i t6t va phat huy hiéu qua trong nhimg ndm gan day. Tuy nhién, van con nhiéu tén
tai can doi hoi phai c6 nhitng d6i méi mang tinh dot pha.

Tir khoéa: Nguon nhan luc; Chinh sach phat trién.

1. Mé dau

Nhan lyc 14 nhén t6 quyét dinh nhat ddi véi su phét trién ciia moi qudc gia trong d6 con
ngudi 14 yéu t6 sé mot cua luc lwong san xuat. Nha tuong lai hoc M§ [1] nhdn manh vai tro
ctia lao dong tri thire “Tién bac tiéu mai cling hét, quyén lyc roi s& mét, chi ¢0 tri tu¢ cua con
ngui thi khi sr dung khong nhiing khong mat di, ma con 16n 1én”. Giira ngudn luc con ngudi,
vbn, tai nguyén thién nhién, co so vat chat—ky thuat, khoa hoc cong nghé (KHCN), ... c¢6 mdi
quan hé nhan—qua véi nhau, nhung trong d6 NNL duoc xem 1a ning lyc ndi sinh chi phdi cac
nguén lwe khac va qua trinh phat trién kinh té—xa ho1 (KT-XH) cua mdi qudc gia. Vi vay, cac
qudc gia trén thé gidi déu rat coi trong phat trién NNL. Mot quoc gia ngheo tai nguyén thién
nhién, khong c6 nhiing diéu kién thuan loi cho sy phat trién, chua han 14 qudc gia ngheo.
Nhat Ban gan nhu khong c6 tai nguyén gi dang ké, da tao nén mot “Than ky Nhat Ban” véi
mo thirc “truyén théng Nhat Ban cong vé6i ki thuat phuong Tay” duoc ca thé gidi ngudng
phuc.

Nhan thtc o vai trd cia NNL d6i véi yéu cu déy manh cong nghiép hoa, hién dai hoa
va hoi nhap quéc té, tai Pai hoi dai biéu toan quéc lan tha VIII (1996) [2], Pang ta da déra
quan diém: “Lay viéc phat huy ngudn luc con ngudi 1am yéu té co ban cho su phat trién
nhanh va bén viing” va “nang cao dén tri, bdi dudng va phat huy ngudn lyc to 16n cia con
ngudi Viét Nam 13 nhan t6 quyét dinh thang 1oi ctia cong cude cong nghiép hoa, hién dai hoa”.
Tai Dai hoi dai biéu toan quéc lan thu XI (2011) [3], Pang nhéin manh quan diém: “Phat trién,
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nang cao chat luong NNL, nhat 1a NNL chat luong cao la mét trong nhimng yeu to quyet dinh
su phat trién nhanh, bén vitng dat nudc” va “la mot dot pha chién lugc, la yéu t6 quyet dinh
day manh phét trién va ing dung khoa hoc, cong nghé, co ciu lai nén kinh té, chuyén d6i mo
hinh ting tmé’ng va 12 1¢i thé canh tranh quan trong nhat, bao dam cho phat trlén nhanh, hi¢u
quava bén virng”. Nhitng quan d1em nay danh dau sy chuyen hudng tur nhan thirc ¢ tinh chat
Iy luan vé vi tri, vai tro ciia nhan t6 con nguoi va NNL dén coi phat trién NNL va NNL chat
luong cao 1a mot trong 3 khau dot pha ciia chién lugc phat trién dat nudc trong thoi ky 2011-
2020.

Thoi gian qua, can cit Quyét dinh sb 2476/QD-BTNMT ngay 30/12/2011 cia B trudng
Bo Tai nguyén va Moi truong (TNMT) phé duyét Quy hoach phat trién nhan lyc nganh
TNMT giai doan 2010-2020 va Quyét dinh s6 2979/QD-BTNMT ngay 23/11/2017 caa Bo
truéng Bo TNMT phé duyét diéu chinh Quy hoach phat trién nhan lwrc Nganh TNMT dén
nam 2020, dinh hudng dén nam 2030, Téng cuc KTTV di trién khai, ban hanh va té chuc
thyc hién nhiéu giai phap chinh sach nham thu hit, tuyén dung, dao tao, bdi dudng va phat
trién NNL chat luong cao, budc dau da dat duge két qua quan trong, dang ghi nhan. Tuy
nhién, phat | trién NNL, nhat 1a NNL chat lugng cao con mot s6 han ché, bat cap, chua dap ung
duoc yéu cau, nhiém vu; chua thu hut, tuyen dung duogc nguoi co trinh d6 nang luc, dao tao
van dat & muc chét lugng thap, s6 nguoi cé trinh d6 cao so véi thé gidi trong linh vuc KTTV
vira thiéu vira khong dong déu. Sy thiéu hut NNL chét lugng cao dang trd thanh tré ngai 1on
cho qua trinh phat trién nganh KTTV trong nudc ciing nhu hdi nhap qudc té. Mot trong
nhitng nguyén nhan cua han ché, bat cap d6 1a do chua ¢ chinh sach phat trién NNL chat
luong cao hop 1y va di manh dé thu hat, tuyén dung, dao tao, boi dudng, bd tri, st dung va
trong dung NNL mét cach hiéu qua, hop 1y. Bai bao nay s& danh gia hién trang vé NNL chat
luong cao & Tong cuc KTTV tinh dén 31 thang 12 nam 2019 ciing nhu dua ra cac két qua
danh gia nhitng mat dugc, nhiing van dé con tdn tai, han ché va bai hoc kinh nghié€m trong
qué trinh trién khai cac chinh sach phat trién NNL chét lugng cao tai Tong cuc KTTV.

2. Hién trang ngudn nhan lyc tai Téng cuc KTTV

Tinh dén 31 thang 12 naim 2019, Tong cuc KTTV ¢6 23 don vi truc thudc, trong d6 c6 22
don vi do Thu tuéng Chinh phu quyét dinh thanh lap, 01 don vi do By truéng B0 TNMT
thanh lap, gdm: 06 don vi tham muu gitp viéc Tong cuc truong (5 Vu va Vin phong) va 17
don vi sy nghiép cong lap (16 don vi ty chu loai Il va 1 don vi ty chu loai III). Ngoai 23 don
vi truc thue Tong cuc néu trén, cac t6 chirc truc thudc cac don vi truc thudc Tong cuc KTTV
g6m: 90 don vi cap phong va tuong duong, 54 Pai KTTV tinh, 1403 tram KTTV.

Pé thuc hién cic nhiém vu bang, Nha nudc giao, Téng cuc KTTV tinh dén thoi diém
31/12/2019 c6 2.836 cong chire, vién chirc va ngudi lao dong (sau day goi tat 1a CCVC) lam
viéc trén pham vi ca nudce, thyc hién nhiém vy quan ly nha nudce va cac hoat dong chuyén
mon nghiép vu vé KTTV phuc vu phat trién KT-XH, phong tranh va giam nhe thiét hai do
thién tai, bao dam qudc phong, an ninh cia qudc gia. Trong do, cong chirc lam viéc tai cac
don vi quan Iy nha nuéc c6 28 ngudi, chiém ty 1¢ rat nho (0,99%), vién chire lam viéc tai cac
don vi sy nghiép & Trung wong c6 523 ngudi, chiém 18,44%, chii yéu la sb vién chic lam
viéc tai 09 Bai KTTV khu vuc (2.285 nguoi, chiém trén 80%) (hinh 1a). Vé co ban, NNL cua
Téng cuc KTTV dugc dao tao ding chuyén nganh KTTV, téng $6 CCVC ¢ trinh d6 dai hoc
14 1.266 ngudi (chiém 44,6%), thac s§ 1a 260 ngudi (chiém 9,2%), tién s§ 1a 27 nguoi (chiém
0,95%), trinh d6 cao ddng tré xudng 1a 1.283 ngudi (chiém 45,25%) (Hinh 1b). V& ti 1& phan
bb NNL chét luong cao (vién chirc ¢o trinh d6 tir dai hoc tré 1én) khong dong déu gitra cac
don vi.

Dbi voi cac don vi thude khédi co quan Trung wong, NNL chi yéu cé trinh do dao tao tir
dai hoc trg 1én, trong d6 trinh d6 ddo tao tién si va thac si tip trung cht yéu ¢ Trung tim Dy
bao KTTV qudc gia (52/287).
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Bdi véi cac Pai KTTV khu vuce: NNL tai 09 Pai KTTV khu vuc ¢6 su chénh 1éch nhau,
Pai KTTV khu vyc dong bﬁng Bic B0 vién chirc c6 trinh d6 dai hoc trd 1én nhiéu nhét (cy thé
1a 162 ngui, trong do co 2 tién sy va 24 thac s¥), cac Pai KTTV con lai sé vién chirc co trinh
do tir cao dang trd xudng chiém ti 18 cao.

Sé lugng CCVC nam 13 1.504 ngudi chiém 53,03%, nit 1a 1.332 ngudi chiém 46,97%.
Nhin chung ty 16 CCVC la nam cao hon so CCVC nit. Tuy nhién, chénh Iéch khong qua cao
giita 2 giéi. Diéu nay xuat phat do noi lam viéc cua vién chirc theo yéu cau vé chuyén mon
doi hoi cac tram khi twong phai dat ¢ noi quang dang, xa dén cu, trén nii cao, cac tram thiy
van phai dat ¢ nhing noi thuong nguon song sudi; mang ludi cac tram KTTV dugc phén bd
khip ca nudc, tir ddng bang, thanh phd dén mién ndi, dao xa 1a nhirng noi kho khan, thiéu
thén vé diéu kién co so vat chat (co s¢ ha tang, gido duc, y té, giao thong, ...). Thém vao do,
ché do 1am viéc ca kip, truc 24/7 theo quy trinh quy pham nghiém ngit, céng viéc phai chiu
ap luc cao do vay ty 1€ vién chirc nam thuong cao hon, déac biét 1a tai cac Pai KTTV khu vye.

Theo s liéu trén hinh 1c, d6 tudi cia CCVC cac don vi truc thudc Tong cuc KTTV phan
bd khong dong déu ¢ cac do tudi, trong d6 vién chirc co do tudi tir 31 dén 40 tudi chiém ty 18
16n nhat (36,53%), day la do tudi vién chire dat duoc do chin vé nghé, k¥ nang chuyén mon
cling nhu kha nang nam bit, tiép thu tién b6 KHCN trong thuc hién nhiém vu chuyén mon;
nhin vao co ciu hién tai & d6 tudi tir 41 dén 50 tudi va trén 51 tudi chiém gén mot nira
(48,17%), day 1a yéu t6 anh huong dén cong tac sir dung, dio tao, bdi dudng NNL cia Tong
cuc KTTV, c6 thé gay ra su thiéu hut 16n vé doi ngii nhan lyc c6 chuyén mon nghiép vu trong
giai doan 10 nam t6i khi s6 vién chirc nay nghi huu theo ché do.

Phin bo cin by theo khoi co' quan Phéin b6 cdn bg theo trinh @6 dao tao
28 27
uKhbi co quan quin BT <
Iy nha nwéc iy
B Thac s§
= Khéi dom vi sw # Dai hoc
iép ¢ T o
‘lf:::p el B Cao dang
= Khéi cic Pai KTTV " Trung cip
khu viee (09 Dai) B Se l:::';p
(a) (b)
Phén bé s6 lwgng cin bd theo dd tudi Phén b s6 lrgng can bj theo chirc danh nghé nghiép
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# Chuyén vién cao cap

= Tir 30 tudi tré xuong = Chuyén vién chinh va

= Tie 31 dén 40 tudi fwong dwong
= Tir 41 dén 50 tudi = Chuyén vién va tuong
® Tir 51 dén 60 tudi frozng

= Trén tudi nghi huu = Cin s va trong dwong

= Nhan vién
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Hinh 2. Phan bd sb Iuong can b theo khéi co quan (a), theo trinh d¢ dao tao (b), theo co cAu d6 tudi
(c) va theo chirc danh nghé nghiép (d) ciia Téng cuc KTTV theo sé liéu tinh dén 31/12/2019.
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S6 lwong CCVC thudc tham quyen quan ly cua Tong cuc KTTV 1a 2.836 nguoi, trong do
gilt ngach chuyén vién cao cap rét it (2 nguoi, chiém ty 1& 0,07%), s6 CCVC giit ngach
chuyén vién chinh va twong duong chiém 11,03%, ngach chuyén vién va twong dwong chiém
36,5%, ngach can sy va tuong duong chiém 45% con lai ngach nhan vién 7,4% (Hinh 1d). Co
c4u ngach cong chirc/chirc danh nghé nghiép vién chure thude Tong cuc KTTV chu yéu thugc
chuyén nganh TNMT (du bao KTTV, kiém soat KTTV, quan tric TNMT, diéu tra TNMT).
Nhin thyc trang co cu trén thi ngach can su va tuong duong trd xudng V?ln chiém ty 18 cao
(52,4%), chu yéu o cac bai KTTV khu vyc va thugc nhiém vy quan tric KTTV. bay 1a mét
trong nhitng kho khan cua Téng cuc trong viéc chuén hoa NNL theo ngach, bac dé thyc hién
chinh sach phat trién NNL chit luong cao c6 hiéu qua.

Trong giai doan 20152019, Tong cuc KTTV da chi trong dén viéc phat trién NNL cht
lwong cao dé nang cao trinh d6 chuyén moén cho CCVC théng qua viéc ddy manh cong tac
dao tao, boi dudng, tao diéu kién cho CCVC di hoc tap, nang cao trinh d6 chuyén mon nghiép
vu. Theo s6 liéu théng ké trén hinh 2, trinh d§ chuyén mon ciia NNL dang lam viéc tai Téng
cuc KTTV ngay cang dugc nang cao trong khi van dam bao dugc chi tiéu tinh gian bién ché.
S6 CCVC c6 trinh do dao tao tir dai hoc trg 1én tang theo hang nam [4], cu thé: nam 2015, ¢6
18 tién sy, 147 thac sy, 1.179 dai hoc; nam 2017, 20 tién sy, 167 thac sy va 1.198 dai hoc;
nam 2019, ¢6 27 tién sy, 260 thac sy va 1.266 dai hoc. Két qua nay di thé hién nhiéu CCVC
da chu dong hoc tap nham nang cao trinh d6 chuyén mén nghiép vu, nang cao nang lyc thyc
hién nhiém vu dap Gmg y€u cau cua vi tri viéc lam. Tuy nhién, s6 lugng vién chire ¢6 trinh d6
tir cao dang trd xudng van con cao mic du di giam trong nhitng nim gan déy, cht yéu 1 nhan
luc dang lam vi€c tai cac tram KTTV.
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Hinh 2. Mtic d6 thay d6i vé trinh d6 chuyén mén duoc dao tao cia Téng cuc KTTV trong giai doan
2015-2019.

Pé danh gia toan dién NNL tai Téng cuc KTTV, chung t6i da tién hanh diéu tra theo
bang héi danh cho cac CCVC dang lam viéc tai cac don vi truc thudc Téng cuc. Két qué trong
284 nguoi duogc hoi vé kién thirc chuyén mén dé thyc hién nhiém vu trong cac don vi truc
thuoc Tong cuc KTTV cho thdy [5], mirc d6 dénh gia cong viéc dang thuc hién phi hop véi
chuyén nganh dugc dao tao va ning lyc cong tac, chiém 89% sé ngudi dwoc hoi va mirc do
danh gia ddng y (muc 4) chiém da s6 (hinh 3). Bén canh do6, s6 CCVC danh gia khong phu
hop chuyén nganh dao tao hodc phil hop nhung khong phil hop vai nang lyc cong tic chiém
ty 1& nho (11%). Tuy nhién, day ciing 12 bai toan dit ra d6i vi Tong cuc KTTV trong cong
tac bo tri, str dung NNL cho hop 1y, phtt hop véi vi tri viée 1am.
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Két qua khio sat nang lirc chuyén mon

B Khong phi hop
chuyén nganh dio tao

B Phi hop voi chuyén
nganh dao tao, nhirng
khong phu hop vdi
nang hrc cong tac
Phu hop véi chuvén
9% nganh dao tao va ning
=T hec cong tac

Hinh 3. Két qua khao sat vé nang lyc chuyén mon.

Két qua danh gia k¥ nang ciia CCVC trong thuc hién nhiém vu dugce giao [5] (hinh 4)
nhin chung CCVC thudc Tong cuc KTTV di chu dong trau doi kién thirc, cac k§ ning mém
dé phuc vu trong thyc thi cong vu va tac nghiép cac hoat dong chuyén moén nghiép vu, cac ky
ning duogc danh gia chii yéu & mirc kha. Tuy nhién, k§ ning str dung may tinh, ngoai ngit con
thap, cu thé theo sb liéu thong ké sb lwong, chat lwong CCVC niam 2019 [4]: NNL duoc dao
tao bai ban vé cong nghé thong tin, dién tir vién thong cua cac Dai KTTV khu vyc rit mong
s0 v6i yéu cau hién dai hoa nganh (dao dong tir 2 dén 8 ngudi); s6 CCVC c6 trinh d6 tir trung
cap cong nghé thong tin tré 1én 1a 70/2.836 ngudi, co chimg chi theo quy dinh 13 1.573/2.836
nguoi; ty 1€ CCVC thudc Téng cuc KTTV c6 trinh d6 ngoai ngi thép, muc d¢ su dung thanh
thao chua cao phan 16n tap trung vao cac don vi c6 lién quan dén cong tac hop tac quc té,
thuc hién du an (Vu Khoa hoc, Cong nghé va Hop tac quéc té, Trung tdm Dy bao KTTV quéc
gia, Ban Quan ly cac du an KTTV), s6 CCVC c¢6 trinh dd dai hoc ngoai ngir 1a 30/2.836
nguoi, c6 chung chi theo quy dinh 1a 1.503/2.836 nguoi.

K7 ning siwdung ngoai ngir

K7 ning sirdung miy tinh

Khi ning quan Iy va phat trién

= Tét
ban thin 5
Kha
Khi ning lam viéc nhom ® Trung binh
m Kém

Kh3 ning giao tiép

K% ning gidi quyét vin dé

200

Hinh 4. Két qua khéo sat v& cac k§ niang lam viéc.

T thuc trang vé NNL cta Tong cuc KTTV ¢ thé thdy chat luorng NNL tang, doi ngii
CCVC c6 pham chét chinh tri, dao dirc, dap tmg ca vé s6 lugng va chit luong ngay cang tang
$0 v6i nhirng ndm trudce. Tuy nhi€n, bén canh nhimg két qua dat dwoc NNL cua Tong cuc con
c6 mdt s6 han ché: 1& 16i 1am viéc cua doi ngii CCVC con cham d6i méi; thiéu doi ngil chuyén
mon c6 chat luong cao, phan bd khong dong déu giita cac don vi; co ciu trinh do cua doi ngii
CCVC chua can ddi, mot s6 chuyén nganh con thiéu va chua dap ung duoc yéu cau hién dai
hoa nganh KTTV. Vi vay, mot yéu cau cap bach dit ra d6 1a phai c6 ké hoach phat trién NNL
chat lugng cao, c6 nang Iyc chuyén mon, cé ban linh chinh tri vitng vang, co6 phém chét dao
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dure, dap Gmg yéu cau phat trién ctia Nganh trong bdi canh sy phét trién manh mé cia KHCN
va yéu cau phuc vu xa hoi ngay cang cao.

Nhu vay, qua cac so liéu trén cho thiy, cong tac phat trién NNL chat luong cao tai Tong
cuc da dugc quan tdm va trién khai thuc hién song trong thuc té van con gap nhiéu kho khin
dic biét 1a phat trién doi ngii CCVC c6 trinh d9 cao tai cac Bai KTTV khu vyc do dia ban
quan 1y rong khip trén pham vi toan qudc, nhiéu noi diéu kién KT-XH khé khin, hai ddo,
mién ndi. Do vy, dé dat dwoc muc tiéu hién dai hoa nganh v6i doi ngil nhan lyc “vira hong
vira chuyén” can phai c6 chinh sach vé tuyen dung, str dung, dao tao, boi dudng, ché do tién
luvong, moéi truong lam viée phu hop véi dac diém hoat dong cua tung don vi tryc thudc.

3. Két qua thue hién chinh sich phat trién ngudn nhan hrc chit lwgng cao

3.1. Két qua thuee hién

Nén kinh té tri thirc véi NNL chat lwong cao 1a nhéan t6 quyét dinh viéc khai thac, sir
dung, bao v¢ va tai tao cac ngudn luc khac. Nganh KTTV da va dang dugc tang cuong dau tu
nham hudng t6i muc tiéu dat trinh d6 cta cac nudc tién tién trong khu vie Chau A, Tong cuc
KTTV coi NNL chit lugng cao la chia khoa thanh cong cta sy nghiép hién dai héa va ty dong
hoa nganh KTTV, 1a co s¢ dé hoan thanh cac muc tiéu cia Chién lugc phat trién nganh
KTTV dén nam 2020. Chinh vi vay, Téng cuc KTTV luén quan tdm va déy manh viéc thuc
hién chinh sach phat trién NNL chit luong cao do Pang va Nha nude ban hanh nhu: chinh
sach vé tuyén dung, st dung CCVC; chinh sach vé bd nhiém, quy hoach; chinh sach vé dao
tao, boi dudng; chinh sach tién luong,...

— Ve xdy dung ké hoach thuc hién chinh sdch: Téng cuc KTTV da giao cho Vu T chic
can bd — don vi tham muu vé cong tac to chirc can b nghién ciru, phdi hop véi cac don vi
truc thudc ra soat nhu ciu, xay dung ké hoach t6 chuc trién khai thuc hién chinh sach phat
trién NNL chit lugng cao theo hudng din ciia co quan cap trén, trong d6 tap trung xay dung
ké hoach thuc hién céc noi dung phat trién NNL chat lugng cao, xac dinh don vi chu tri, don
vi phéi hop va thoi gian hoan thanh, gom:

+ Xdy dung céng tdc tuyén dung vién chirc: Hang nam, Tong cuc KTTV thuc hién ra
soat, danh gia viéc sit dung NNL va nhu clu bd sung NNL thuc hién cac nhiém vu dé xay
dung ké hoach xét tuyén vién chtrc trinh cdp c6 tham quyén va trién khai thuc hién sau khi
duoc phé duyét; thuc hién hudng dan cac don vi truc thudc xay dung ké hoach cua don vi
theo phan cip.

+ Xdy dung céng tac quy hoach can bg lanh dao, qudn 1y: Tong cuc KTTV da thuc hién
nghiém tiic chu truong ciia Pang, Nha nudc va cac van ban hudng dan ciia Bo TNMT vé
cong tac quy hoach can bo lanh dao, quan 1y. Tong cuc KTTV chi dao cac don vi tap trung ra
soat, xay dung quy hoach cac chirc danh 1anh dao thudc don vi giai doan 20162021 va ké
hoach hoan thanh dé bao co cap trén hodc thuc hién phé duyét theo phan cap quan 1y. Trong
qué trinh xay dung quy hoach can bg, cac co quan, don vi da ra soat, danh gia doi ngii
CCVC vé chat lugng, sb lu0'ng, trinh dé dd tudi lam can ctr, x4c dinh lua chon nhan su dua
vao quy hoach dam bao co ciu (d6 tudi, gidi) theo quy dinh.

+ Xdy dung ké hoach ndng cao chat lwong dao tao, boi dwdng CCVC: Téng cuc KTTV
da chi dao Vu T chtrc can bo 1a don vi cha tri ph01 hop véi cac don vi truc thude Tong cuc
xay dung ké hoach dao tao, boi dudng cta Téng cuc dam bao thuc hién ding quy dinh ctua
Nha nudc, trong d6 tap trung xay dung va trién khai thuc hién cac ké hoach dao tao, bdi
dudng dinh ky hing niam theo ké hoach va chuong trinh do B6 TNMT t6 chirc; ddo tao, boi
dudng néng cao chuyén mén nghiép vu, quan Iy nha nudce, 1y luén chinh tri, ngoai ngir, cac
k¥ nang phuc vu cho hoat ddng nghé nghiép cia CCVC tai Tong cuc KTTV.

+ Xdy dung ké hoach thi thang hang chirc danh nghé nghiép: Can ct cac vin ban
huéng din cua Nha nudce, Tong cuc KTTV xay dung Dé an thi thing hang chirc danh nghé
nghiép cho vién chirc thudc chuyén nganh TNMT dang lam viéc tai Tong cuc KTTV; phdi
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hop v6i Vu T6 chire can b, Bd TNMT ctr CCVC du diéu kién, tiéu chuan dy thi nang
ngach, thing hang chitc danh nghé nghiép.

+ Thuee hién cong tdac tién luong, ché do dai ngo voi CCVC: T6 chuc thuc hién ding cac
quy dinh tai Nghi dinh s6 204/2004/ND—CP ngay 14/12/2004 ctia Chinh phu vé ché d6 tién
lwong dbi véi can b, CCVC va lyc lugng vii trang; trong nhitng nam qua, Tong cuc KTTV
da td chirc thue hién tdt cac ché do vé tién luong, cac ché d chinh sach vé nghé, dac thu
nghé, dii ngd d6i véi CCVC dic biét 1a vién chirc cong tac & mién nui, bién gidi, hai dao,
vung sau, ving xa, vung dan toc thiéu s6, ving c6 diéu kién KT-XH dic biét kho khan.

— Ve pho bién, tuyén truyén thiee hién chinh sach: Dé nang cao hiéu qua thuc hién chinh
sach phat trién NNL chét luong cao, Tong cuc KTTV da quan triét, chi dao cac don vi truc
thugc Téng cuc KTTV phd bién cac quy dinh, vin ban hudng dan ciia Nha nude vé cong tic
phat trién NNL chét lugng cao dén toan thé CCVC. Toéng cuc KTTV giao Vu T chirc can
b nghién ciru, dé xuat xay dung ké hoach thuc hién c6 hiéu qua ndi dung cia chinh sach
phu hop véi diéu kién hoat dong cua cac don vi truc thudc dé phé bién cho d6i tuong thuc
hién chinh sach. Hinh thirc phé bién, tuyén truyén chinh sach dugc thuc hién da dang. Téng
cuc KTTV sir dung cong thong tin cia Nganh dé truyén tai thong tin ndi dung chinh sach toi
cac dbi tugng, nhu: trang web ctia Téng cuc KTTV; Tap chi KTTV, céac trang web ctia cac
don vi truc thudc, hé théng hoi thao truc tuyén, .... Vi hinh thure nay, ndi dung thong tin
chinh sach duoc cong bd cong khai, rong rai dén tat ca CCVC thudc Tong cuc va ngudi din
quan tdm c6 thé tra ctru, nghién ctru dé dang.

— Vé phan céng, phéi hop thuc hién chinh sach: Viéc phan cong, phdi hop thuc hién
chinh sach phat trién NNL chat lugng cao tai Téng cuc KTTV chu yéu 1a thuc hién dbi voi
cac don vi trong ndi bd. Nhin chung, su phan cong, phbi hop trong qué trinh trién khai thuc
hién chinh sach tai Tong cuc KTTV twong ddi 16 rang, khong co su chdng chéo, giao thoa.
Danh gia nay dugc khang dinh 16 hon thong qua két qua danh gia diéu tra xa hoi hoc [5] dbi
v6i 284 CCVC khi dugc hoi ¥ kién vé “Cé sy phan cong, phdi hop thuc hién giita cac to chirc
thuoc don vi” c6 283 y kién danh gia tir “tam dong y” dén “hoan toan dong y” (chiém
99,6%).

— Vé duy tri chinh sach: Cong tac duy tri chinh sach phat trién NNL chét lugng cao
trong thoi gian qua da dugc Tong cuc KTTV duy tri tét. Tong cuc KTTV da phan cong Vu
T chirc can bé 1a don vi chu tri tryc tiép don ddc, chiu trach nhiém chinh trong cong tac
trién khai thyc hién chinh sach phat trién NNL chét luong cao, huéng dan cac co quan don
vi ¢6 lién quan thyc hién, bén canh d6 giam sat cac don vi trong viéc t6 chuc thuc hién.
Theo két qua danh gia didu tra xa hoi hoc [5] vé cong tac “Viéc duy tri chinh sach phat trién
nhén lyc dwoc thie hién thuwong xuyén, lién tuc” ¢6 273 y kién danh gia tir “tam dong y” dén
“hoan toan dong y” (chiém 96,1%). Két qua danh gia mot phan di néu 1én cong tac duy tri
chinh sach duoc Téng cuc KTTV quan tdm va thyc hién déu trong viéc thyc hién chinh
sach. Bén canh d6, Tong cuc KTTV ciing dam bao dap tng cac yéu cdu vé NNL, tai chinh,
co s& vat chat k¥ thuat khi can trong viéc duy tri chinh sach nham dat duoc muc tiéu dé ra;
theo két qua danh gia diéu tra x3 hoi hoc vé cong tac “dam bao cac nguén luc tai chinh, vat
chat” ¢6 270 y kién danh gia tir “tam dong ¥ dén “hoan toan dong ¥ (chiém 95,1%).

— Vé dén déc, kiém tra, giam sat thyc hién chinh sach: Cong tac theo doi, kiém tra, don
dde duge Téng cuc KTTV rét coi trong. Cung véi cong tac td chirc thuc hién chinh sach
phat trién NNL chat luong cao, hang naim Tong cuc KTTV déu xay dung ké hoach kiém tra
giam sat, don ddc thue hién chinh sach dbi véi cac don vi truc thude trén co s& ké hoach
kiém tra cia B6 TNMT. Cu thé ban hanh mot sd cong van, quyét dinh vé cong tac kiém tra
t6 chirc can b nhu: Quyét dinh sO 43/QP— KTTVQG ngay 02/3/2015 cua Tong giam doc
Trung tam KTTV quéc gia vé viéc phé duyét Kké hoach kiém tra cong tac t6 chtrc can bo ndm
2015, trong d6 yéu cau cac don vi tu kiém tra vé cac noi dung: cong tac t6 chirc bién ché,
cong tac quan ly CCVC trong d6 da thuc hién kiém tra chi tiét di véi 05 don vi truc thudc.
Dinh ky tir nim 2015-2019, Tong cuc di tién hanh kiém tra dbi véi 24 don vi truc thude [4];
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thong qua viéc kiém tra da phat hién nhimng sai pham, ton tai, kho khan, vudng méc trong
qué trinh té chuc thyc hién.

— Vé tong két, danh gid rit kinh nghiém viéc thyc hién chinh sach: Can ctt Quy ché lam
viéc, Tong cuc da tong két, danh gia viéc thuc hién chinh sach trong dé tap trung chu yéu
vao nhiing kho khin, vuéng mic cua cac don vi khi trién khai thyc hién va dua ra nhiing
giai phap dé hoan thanh nhiém vu dugc giao. Hinh thire t6 chuc da dang (giao ban thang,
quy, theo chuyén dé, tong ket nam...), qua do Téng cuc dua ra chi dao, diéu hanh nhitng noi
dung vé chinh sach phat trién NNL chat lugng cao nham gitip cac don vi thyc hién thong
nhit, dung quy dinh, phi hop véi hoat dong cua timg don vi. Hang nam, Tong cuc KTTV
tham gia HGi nghi téng két cong tac t6 chirc can bo cua Bo TNMT, tai hoi nghi nay dua ra
nhirng dé xuat, kién nghi vdi B6 TNMT xem xét, nghién ctru, diéu chinh, sira ddi, bd sung
chinh sach hodc xem xét, kién nghi bg, nganh li€n quan nghién ctru, bao cao co quan ban
hanh chinh sach xem xét, quyét dinh.

— Vé sita d6i, bo sung chinh sdch: trong chinh sach phat trién NNL chét lugng cao tai
Tong cuc KTTV viée diéu chinh duoc quy dinh tai Quyet dinh s 198/Qb-KTTVQG ngay
05/6/2013 cua Tong giam dbc Trung tam KTTV qubc gia quy dinh vé phén cap quan ly
CCVC [6] & nhiéu noi dung nhu: trong cong tac dao tao, bdi dudng CCVC da thuc hién
phéan cap cho don vi dugc quyét dinh cir vién chirc di dao tao & bac dai hoc sau khi c6 ¥ kién
dong y cua cAp trén; trong cong tac bd nhiém, quy hoach thuc hién rt gon thanh phan lanh
dao cap tram KTTV tham du hdi nghi can bd chu chét tao duge st ung hd cua cac don vi,
tiét kiém kinh phi tir ngan sach nha nudc ma van dam bao nguyén tic cong khai, minh bach
va dan chu; trong cong tac tuyén dung Tong cuc KTTV da phan cap cho cic don vi thyc
hién tuyén dung ddi véi cac chie danh tir hang IV tr& xuéng dam bao tao su linh hoat, chu
dong cho don vi trong viéc bo sung vién chuc thuc hién cac nhiém vu va mdt sb noi dung
khac. Viéc phan cap cho cac don vi trong to chirc thuc hién chinh sich nhdm phét huy tinh
sang tao, dam chiu trach nhiém ddi voi ngudi dimg dau don vi va ting cudng cong tac kiém
tra, giam sat ctia Tong cuc KTTV dbi v6i cac don vi dam bao viéc thyuc hién dung nguyén téc,
dang quy trinh, cong khai, mmh bach V& co ban, viéc thyc hién cong tac t6 chu.'c can bd tai
Téng cuc KTTV di di vao nén nép, thyc hién thong nhét, xuyén sudt tir trén xubng dudi.

3.2. Bdnh gid wu nhwoc diém

3.2.1. Vé vu diém

Vi quan diém nhét quan coi NNL chat luong cao 1a chia khoa thanh cong cia su nghiép
hién dai hoa va ty dong hoa nganh KTTV, la co s¢ dé hoan thanh cac myc ti€u cua Chién lugc
phat trién nganh KTTV dén ndm 2020 va Chién luoc qudc gia vé bién doi khi hau, Tong cuc
KTTV @da chu dong t6 chure thuc hién chinh sach phat trién NNL chat lugng cao tu viéc xay
dung, lap ké hoach cac budc thuc hién, phé bién tuyén truyén, phén cong, duy tri, theo doi
don ddc, kiém tra, giam sat, danh gia rat kinh nghiém va diéu chinh thuc hién chinh sach
trong do tap trung thue hién mot s6 van dé co ban ciia chinh sach nhu: cong tac tuyén dung;
b tri, str dung; quy hoach, bd nhiém; dao tao, bdi dudng, dai ngd CCVC nham muc tiéu phat
trién, nang cao nang lyc, pham chat dao dirc ctia d6i ngii CCVC va da dat duge mot s két qua
kha quan, cu thé nhu sau:

— Thir nhét, sy quan tdm chi dao cia bang uy va Lanh dao Tong cuc KTTV; gan trach
nhiém cua thu truong cac don vi tryc thuge vé thyc hién chinh sach phat trién NNL chét
luong cao tai don vi; dugc xac dinh 1a nhiém vy trong tam, xuyén sudt cua Tong cuc KTTV
nhim thuc hién théng loi cac muc tiéu theo Chién luge phat trién nganh KTTV dén nim
2020.

— Thir hai, cic budc trong quy trinh t6 chirc thuc hién chinh sach phat trién NNL chat
lugng cao dugce Téng cuc trién khai thuc hién déng bo, théng nhét trong tat ca cac don vi truc
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thudc nham tao diéu kién nang cao nang luc chuyén mon, k¥ ning nghé nghiép cho CCVC,
tao dong luc thuc déy CCVC thi dua hoan thanh nhiém vu dugc giao.

— Thit ba, viéc trién khai thuc hién chinh sach phat trién NNL chat lugng cao tai Téng
cuc da dat dugc két qua dang khich 1¢, dugc thé hién qua cac ndi dung sau:

+ NNL cuia Tong cuc KTTV trong d6 c6 NNL chét lugng cao da ting ca vé sb lugng va
chit lugng; ngay cang dwoc chudn hoa ting 1én ca vé trinh d6 chuyén mén (theo ngach/chtrc
danh nghé nghiép), trinh d6 1y Iuan chinh tri, quan 1y nha nudc, tin hoc, ngoai ngit va cac k¥
nang phuc vu cho cong viéc;

+ Cong tac tuyén dung di dugc thuc hién ding quy trinh, quy dinh theo nguyén tic cong
khai, minh bach, khach quan va ding phap luét, dam bao tinh canh tranh trén co s6 ra soat vi
tri viéc lam cta cac don vi phu hop véi co cAu chtrc danh nghé nghiép cua timg t6 chirc dé xdc
dinh nhu cau tuyen dung nham lya chon tmg vién dap yéu ciu nhiém vu tranh viéc tuyen
dung tran lan. Tuyén dung vién chirc & cac don vi sy nghiép truc thudc Tong cuc chu yéu ap
dung hinh thtrc xét tuyén, hinh thirc nay phi hop vé6i hoat dong nghé nghiép cia cac don vi
truc thudc Téng cuc KTTV;

+ Cong tac bd tri str dung CCVC vé co ban dam bao dung nganh nghé duoc dio tao; phat
huy duogc sé truong cia CCVC; da timg budce gin véi danh gia CCVC va hiéu qua cong viée
lam thude do chil yéu, sang loc nhing CCVC yéu kém ning lyc nham st dung c6 hiéu qua
NNL;

+ Cong tac quy hoach, b6 nhiém duogc thyc hién bai ban theo trinh tu, tha tuc quy dinh
dam bao nguyén tac dan chu, cong khai, minh bach; cong tac quy hoach 1a co s6 tao nguon
cho cong tac bd nhiém; cong tac bd nhiém da kién toan doi ngii lanh dao dap tng yéu cau
cong tac, khong vuot qua so lugng va d6i méi trong Iya chon can bo thong qua thi diém thi
tuyen chtrc danh 1anh dao tao su dong tinh, ing h cua CCVC;

+ Cong tac dao tao, bdi dudng dugce quan tim va day manh di dép ing dwoc muc tiéu
chuén héa nang lyc cho CCVC theo ngach/chirc danh, hang, theo chirc danh l1anh dao, quan
ly; da co6 su phan bi¢t gitra nang luc chuyén mén va nang luc lanh dao, quan ly; chi dong xay
dung ké hoach va phéi hop thuc hién cac 16p/khoa dao tao, boi dudng véi hinh thie, ndi
dung, d6i twong phu hop, phong phii va linh hoat nham nang cao ning lyc thuc hién nhiém vy
cia CCVC; tang cudng phdi hop, hop tac trong cong tac chuyén mén véi cac co quan, don vi
trong va ngoai nudc dé dao tao, bdi dudng chuyén sau NNL. Day 1a diéu kién thuan loi dé
moi CCVC nang cao trinh d6 chuyén mon nghiép vy, k¥ niing ngoai ngit, tin hoc phuc vu cho
thuc hién nhiém vu duoc giao;

+ Ché do chinh sach duoc thuc hién tuong ddi tot, Téng cuc KTTV da thuc hién nghiém,
kip thoi chinh sach tién lwong, phu cip va cac ché d6 dii ngd, dam bao ché do bao hiém xi
hoi, y té cho 100% CCVC lam viéc tai cac don vi truc thudc Téng cuc KTTV. Bén canh @0,
moi truong lam viée, co so vat chét, céc cong trinh nha tram va céc trang thiét bi phuc vu
cong viée da dugc Téng cuc KTTV dam bao co ban day di, dép img yéu ciu cong tac.

Theo s6 liéu khao sat [5] vé danh gia muc do hai long cua CCVC d01 v6i don vi dang
cong tac co 280/284 v kién (chiém 98 ,5%) mong mudn cong hién va gin bo vé6i don vi lau
dai; 95,8% ¥ kién danh gia don vi trang thiét bi dap ing yéu cau cong viéc; 92,9% ¥ kién danh
gia don vi ¢ co ché dii ngd phu hop, méi truong canh tranh lanh manh va d6i méi trong cong
tac quy hoach, bd nhiém; 96,1% ¥ y kién déanh gia don vi c6 chinh sach khen thudng va ky luat
hop ly; 80% y kién co v dinh gidi thi€u nguoi than, ban bé vao lam viéc tai don vi. Qua sb lidu
khao sat cho thdy, vé co ban CCVC hai 1ong véi chinh sach phat trién NNL chét luong cao
ma Téng cuc KTTV va cac don vi dang thuc hién. biéu nay mot lan nita da khéng dinh nhitng
dinh huong, ké hoach thuc hién chinh sach phat trién NNL chat lugng cao dang di dung
hudng va mang lai nhitng két qua tich cuc.
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3.2.2. Mot s6 ton tai

Bén canh nhiing két qua da dat dugc con c6 mot s6 han ché trong thyc hién chinh sach
phat trién NNL chét lugng cao tai Téng cuc, cu thé nhu:

— Cong tac phd bién, tuyén truyén thuc hién chinh sach da dugc Tong cuc quan triét, phd
bién dén toan thé CCVC thong qua nhiéu hinh thirc dam bao thong tin chinh sach dén timg
don vi, timg t6 chirc va ca nhan. Hiéu qua ciia cong tac tuyén truyén ciing mang lai nhiéu két
qua tuy nhién do dia ban quan ly rong, khoang cach gitra cac t6 chire trong don vi xa (co
nhirng noi khoang cach xa dén hang trim km), nhiéu noi co s¢ ha ting (dién, dudng, truong,
tram...) kho khan (¢ mlen nui, hai dao, bién gidi...) do vay viéc tuyén truyen thong tin vé thuc
hién chinh sach dén tat ca vién chirc c6 phan bi han ché. Cu thé mot s6 noi dung sau:

+ Cong tac tuyen dung trong thoi gian qua da duoc thyc hién theo ding quy trinh, chat
luong NNL dugc tuyen dung da tang 1én nhung do cong tac tuyén truyén chinh sach ciing nhu
hoat dong tuyén truyén ciia Tong cuc vé KTTV, bién doi khi hau con chua cao nén chua thu
hut duoc nguoi gioi, co trinh d6 chuyén mén cao, tai nang vao lam viéc tai cac don vi cua
Tong cuc; nguon tuyén dung mot s6 nganh, vi tri viéc lam con kho khin, mot sé vi tri tuyén
dung s6 tmg vién dang ky it (dédc biét la cac don vi ¢ dia phuong), didu nay khong tao duoc su
canh tranh tai vi tri cAn tuyén vi vay c6 nhitng anh hudng nhit dinh t6i chat lugng dau vao cia
NNL;

+ Cong tac bd tri, st dung CCVC vé co ban di chi trong dén phan cong theo trinh do
chuyén mon dugce dao tao va vi tri viéc lam qua dé xac dinh nang lyc thuc hién nhiém vu va
két qua danh gia hang nim. Tuy nhién, viéc phd bién chinh sach vé phat trién NNL ¢ don vi
chua quan tdm dung mirc, thye hién chua sat sao, chua thuong xuyén ra soat, danh gia viéc bd
tri, su dung CCVC tai don vi do vay két qua danh gia CCVC con chua nhin nhan dung nang
luc thyc té diéu nay gdy anh huong dén tam 1y lam viéc cia CCVC theo hudng tiéu cyc dan
dén tinh trang khong gan bo véi to chiic;

+ Cong tac quy hoach: Viéc phd bién chinh sach chua t6t dan toi két qua khi thyc hién
xdy dung quy hoach mét s6 don vi phai chinh stra nhleu lan, gy lang phi thoi gian, hiéu qua
khong dat nhu mong mudn, cy thé: s6 luong can bd nguon dua vao quy hoach van con nhiing
bat hop 1y, ¢ hién tugng “quy hoach treo” 6 mot s6 don vi, % ty 1€ nir trong quy hoach do6i
v6éi mot s6 don vi kho thuce hién;

+ Cong tac phan cong, phéi hop thuc hién chinh sach: Cong tac phéi hop giita Vu T6
chirc can bd va mot sb don vi tryc thudc Tong cuc trong trién khai thuc hién chinh sach hiéu
qua con chua cao déc bict 1a cac Bai KTTV khu vuc do cac don vi hoat dong phan tan trén
khe"lp canudc, chu yéu 1a trao ddi qua dién thoai do vay viéc t6 chire thuc hién chinh sach con
cham anh huong dén tién d6 chung. Bén canh do, su phdi hop gitta Tong cuc véi co s dao
tao, bdi dudng CC vC vé Iinh vye KTTV con chua hi€u qua d6 la: cac chuong trinh dao tao
tap trung vao cac Van dé vé boi dudng quan ly, Iy luén chinh tri, qudc phong an ninh; ndi dung
dao tao van nang vé hinh thirc, tiéu chuan bang cap, chua chi trong boi dudng ning cao ning
luc thuc hanh; chua chu trong, khuyen khich tinh tich cuc ctia nguoi hoc.

— Cong tac don ddc, kiém tra, giam sat viéc thuc hién chinh sach: Téng cuc da chu trong
cong tac don ddc, kiém tra, giam sat viéc thuc hién chinh sach theo hudéng dan ctia Bo; d3 ban
hanh céc quyét dinh kiém tra hang nim nham nang cao hiéu qua thyc hién chinh sach. Tuy
nhién, viéc kiém tra tinh hinh thuc hién chinh sich ddi véi cac don vi truc thude con phu
thudc vao mot sb yéu t6 nén két qua thyuc hién chinh sach bi anh hudng nhu: s6 don vi quan ly
nhiéu (23 don vi), dia ban rong, phan tan, nhan lyc thyc hién nhiém vu it, kinh phi b tri cho
viéc di co s¢ con han ché nén sb don vi dugc kiém tra hing nam it, thuong tir 5 dén 6 don vi
va lap lai sau 3 dén 5 nam; thoi gian kiém tra tai mdi don vi ngén (thuong tir 02 dén 04 ngay).
Diéu nay dan téi c6 thé viéc thuc hién sai chinh sach ma khong bi phat hién va xt 1y kip thoi,
anh huong dén quyén loi cua dbi tuong thuc hién chinh sach. Bén canh d6, mot s6 don vi
cong tac don ddc, kiém tra, giam sat ciing chua dugc chu trong va thyuc hién thudng xuyén
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nén hiéu qua thyc hién khong cao, van con nhiing sai sot xay ra anh hudng dén quyén loi ctia
d6i twong thyc hién chinh sach.

— Cong tac tong két, danh gia rat kinh nghiém: Tong cuc da thyc hién tt cong tac tong
két, danh gia rat kinh nghiém vé thue hién chinh sach phat trién NNL chat lugng cao tir d6 co
nhitng sy diéu chinh hop 1y, ndng cao hiéu qua thuc hién chinh sach. Tuy nhién, tai cic cudc
hop giao ban (theo hinh thirc tryc tuyén) do co nhiéu n6i dung, nhiém vu thudc cac mang
cong tac cua Téng cuc nén thoi gian trao d01 vé cac ndi dung cua chinh sach phat trién NNL
chit lugng cao khong nhiéu, chi 1a nhitng van dé mang tinh tong quat, dinh huéng khong di
vao chi tiét, cu thé nén viéc dua ra giai phap thuc hién chinh sach s€ bi &nh hudng dén tién do
thuc hién. Piéu nay lam cho viéc danh gia két qua thyc hién cac chinh sach gédp kho khan do
thiéu cac thong tin dang tin ciy vé qua trinh thyc hién va nhiing ndi dung, bién phap can bd
sung, hoan thién.

— Cong tac stra d6i, diéu chinh chinh sach: V& co ban di dap tng yéu cau trong to chirc
thuc hién chinh sach tuy nhién do dic thu NNL khong ddng déu giita cac don vi va co ché
phat trién hoat dong dich vu chuwa manh nén anh huong dén hiéu qua cong tac phat trién NNL
chét lugng cao, cu thé:

+ Cong tac bd nhiém can bd: Tong cuc da phan cap cho cac don vi duoc chu dong trong
viéc ban hanh tiéu chuan b6 nhiém phu hop véi hoat dong chuyén mén nghe nghiép. Nhin
chung, tiéu chuan b nhiém da bam sat tiéu chuan khung va tiéu chuan cu thé cua Bg, Tong
cuc. Tuy nhién, ddi véi cap tram thi gitta cac Dai KTTV khu vuc tiéu chuén c6 sy khac nhau,
vi du: bai KTTV khu vuc Tay Bic tiéu chuén bd nhiém truong tram KTTV hang II 1a Quan
trac vién trung cap TNMT tro 1én [7], Pai KTTV khu vuc dong bang Bic Bo 1a Quan trac
vién cao déng TNMT tro 1én [8] hodc thoi han giit chie vu ddi véi cac tram KTTV ¢6 don vi
1a 3 ndm, don vi la 5 nam. Nhu vy, viéc xay dung ti€u chuén bo nhiém cua cac don vi truc
thudc Téng cuc c6 sy khong déng nhit, anh hudng dén chat lugng doi ngli can b 1anh dao;

+ Ché d6 tién lwong cia CCVC con thap mic du da dugc nang 1én trong nhitng nim qua
nhung méi chi dap ing nhu ciu co ban, nhin chung doi sdng ciia CCVC thude Tong cuc con
kho khin. Luong thip khién mot s6 CCVC chua yén tim cong tac, ddc biét d6i voi NNL chat
lugng cao dé gay tdm ly chan nan, “nhay viéc”. Cong tac dich vu KTTV tai cac don vi su
nghiép chua phat trién manh nén anh huong dén viéc thyc hién cac ché do dai ngd ciia don vi.

Nhirg han ché trong t6 chirc thyc hién chinh sach phat trién NNL chat lugng cao néu
trén 1a mot trong nhimng yéu t6 anh hudng dén chit lugng NNL trong thuc hién nhiém vy; bén
canh d6 méi trudng cong tac c6 noi con khé khin, co s& vat chat xudng cép, trang thiét bi lac
hau chua dugce dau tu dong bd, mat do cac tram KTTV con thua ciing anh huong dén thuc
hién chinh sach phat trién NNL chét lugng cao ciia Tong cuc.

3.3. Nguyén nhdn ciia nhiing ton tai

Nhirng han ché trong viéc thuc hién chinh sach phat trién NNL chét luong cao ciia Tong
cuc hién nay do nhiéu nguyén nhan trong d6 c6 thé phan thanh hai nguyén nhan chinh la:
nguyén nhan chi quan, nguyén nhan khach quan.

— Nguyén nhdn khach quan:

+ H¢ thong cac van ban quy pham phap luét vé quan 1y CCVC tuy da timg budc hoan
thién nhung dén nay van con mot so bat cap. Cac quy dinh, thong tu, nghi dinh huéng dan
thuc hién chinh sach khi can diéu chinh phai thuc hién qua nhiéu tha tuc, trinh ty theo quy
dinh dé xem xét, phé duyét dan dén cham trong trién khai thyc té.

+ Chinh sach vé tién lwong va thu nhap ciia CCVC thoi gian qua luon duge Dang va Nha
nude quan tim, cai cach va diéu chinh nhung van chua dép tng dugc tinh hinh phat trién KT
— XH trong giai doan hién nay. Mtc tién lwong va thu nhap co ban cia CCVC chua du dé dap
img yéu cau cudc sdng cua ban than va gia dinh ¢ muc trung binh, chua tuong xtng v4i mét
bang chung cua khu vuc. Didu nay kéo theo van dé “chay mau chat xam” khi CCVC c6 trinh
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dd, c6 nang luc chuyén mon gidi hodc dé phat sinh cac tiéu cuc khi thyc hién nhiém vu gay
anh huong dén uy tin cia co quan, don vi.

— Nguyén nhdn chu quan:

+ Trong cong tac pho bién, tuyén truyén: do chwa nhan thirc va dénh gia day di tim quan
trong vé& phat trién NNL chat luong cao va hoat dong tuyén truyén, phd bién chinh sach nén
ngudi dimg dau don vi hodc cac phong ban phu trach con lung tang, chwa thue su chi trong
trong viéc thuc hién chinh sach phat trién NNL chét luong cao dan dén chu quan, dai khai
trong véan dé t6 chire thuc hién chinh sach & don vi minh;

+ Cong tac phdi hop giita cac don vi truc thudc Tong cuc chua manh; sy phdi hop giita
Téng cuc véi cac don vi truc thude Bo con chura chit ché dan téi tinh trang “chd” hudéng dan
do vay viéc cu thé hoa cac chinh sach vé& dao tao, bdi dudng, st dung doi ngii CCVC, quy
hoach, b nhiém can bd va cac chu truong lién quan dén cong tac can bo con cham hodc xay
dung vin ban cu thé hoa chua that sy phi hop véi thyuc tién cac don vi, chwa dong bo;

+ Do dia ban quan 1y rong khip ca nude, c6 noi diéu kién di lai kho khin nén cong tac
don dbc, kiém tra, giam sat viéc thuc hién chinh sach da dugc thuc hién nhung chua thuong
xuyén dan dén cac khé khan, vudng méc khong duoc giai quyét kip thoi khi thuc hién chinh
sach;

+ Hiéu qua ciia cong tac tong két, danh gia rat kinh nghiém trong qua trinh thyc hién
chinh sach chua cao dan dén c6 sai sot trong cong tac thuc hién cac ndi dung chinh sach lam
anh hudng dén quyén loi cia CCVC va muc tiéu chinh sach thuong 1a cac ndi dung lién quan
dén ché do dai ngo ddi voi vién chire;

+ Cong tac ra soat, diéu chinh chinh sach con cham, chua theo kip yéu ciu d6i mai dan
to1 hiéu qua thuc hién khong cao, cu thé: cong tac dao tao, boi dudng CC, VC chua dap ung
yéu cau, ndi dung dao tao it dugc nang cép d6i mdi, con bi dong chua theo kip yéu cau doi
moi nganh; cong tic nhén xét danh gia CC, VC mot s tiéu chi con chung chung khong mang
tinh dinh luong, con né nang, khong thyc chit; cac tiéu chuan bé nhiém con chung chung,
chura thye sy gan voi timg vi tri viée 1am ma cha yéu theo tiéu chuan chuc danh chung; cong
tac quy hoach con tinh trang quy hoach kin chwa dam bao nguyén tic “md™ nén chua co su
d6i mé&i ngudn can bo duoc quy hoach;

+ Néang lyc thuc hién, tham muu cta td churc, c4 nhan truc tiép thuc hién chinh sach
khong dong déu, chua danh gia day du cac nhan t6 anh hudng dén viée xdy dung ké hoach
thuc hién chinh sach phat trién NNL chét lugng cao nhu: xu hudng toan cau hoa, cac van dé
yéu cau CNH, HPH, hoi nhép kinh té qudc té, cach mang cong nghiép 4.0 va yéu cau hién dai
hoa nganh. Diéu nay anh hudéng khong nhd dén chat lugng, tién d6 thuc hién chinh sach dan
dén gay lang phi cac ngudn luc cua don vi va khong dat myc tidu ciia don vi.

Bén canh d6, co cdu NNL phén b chua hop 1y, phan 1én CCVC c6 trinh d6 ddo tao tir
thac sy tro 1én va chie danh Phé Gido su, Gido su tap trung chu yéu ¢ cac don vi tham muu
téng hop va cac don vi su nghiép & Trung wong; trinh d§ ngoai ngit, tin hoc cuia mdt b phan
CCVC lam cong tac chuyén mon nghiép vu dac biét 1a cong tac canh bao, duw bao KTTV chua
dap tmg tot yéu cau hop tac qudc té dé tiép can véi nhimng thanh tyu KHCN méi, dan dén kho
lwa chon CCVC tham gia cac dao tao, bdi dudng ¢ nudc ngoai.

4. Két ludn va kién nghi

Bai bao da thuc hién danh gia hién trang phat trién NNL & Téng cuc KTTV. Tinh dén
thoi diém 31/12/2019 ¢6 2.836 CCVC lam viéc trén pham vi ca nudc trong d6, cong chirc lam
viéc tai cac don vi quan 1y nha nudc cé 28 nguoi, chiém ty 1& rat nho. V& co ban, NNL cua
Téng cuc KTTV dugc dao tao dung chuyén nganh KTTV nhung ti 1& phan b NNL chat
luong cao khong dong déu giira cac don vi. Trong giai doan gan ddy, trinh d6 chuyén mén
ctia NNL ngay cang dugc nang cao trong khi vin dam bao dugc chi tidu tinh giam bién ché.
Tuy nhién, ty 18 trinh do trung cip va cao dang van con duy tri & muc cao, dic biét 1a & cac
Pai KTTV khu vuc. Co cdu do tudi hién tai con bat cap trong dé d6 tudi tir 41 dén 50 tudi va
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trén 51 tudi chiém gan mot nira (48,17%), day 1a yéu t6 anh huéng dén cong tac str dung, dao
tao, bdi dudng NNL cuia Téng cuc KTTV, c6 thé gay ra sy thiéu hut 16n vé doi ngii nhan luc
c¢6 chuyén mon nghiép vu trong giai doan 10 nam t4i khi s6 vién chirc nay nghi huu theo ché
d6. Chinh sach phat trién NNL chat lugng cao da duoc trién khai thuc hién tuong ddi tot va
phat huy hiéu qua trong nhitng nim gan day. Tuy nhién, van con nhiéu ton tai can doi hoi phai
c6 nhiing déi md&i mang tinh dot pha.

Phat trlen NNL tai Tong cuc KTTV luén chiu su tic dong ciia nhirng yéu t6 khach quan
va nhan t6 chu  quan, trong d6 c6 tac dong cua cudc cach mang KHCN; tac dong cua bién d6i
khi hdu toan cau; tac dong ciia duong 16, chu truong ctia Pang va chinh sach, phap lut cua
Nha nudc; tac dong ciia moi truong kinh té—xé héi. Vi vay, dé phat trién doi ngli CCVC chét
lwong cao doi hoi Téng cuc KTTV phai t6 chire thyc hién c6 hiéu qua chinh sach phat trién
NNL chét lugng cao do cac co quan c6 tham quyén ban hanh phit hgp véi hoat dong va diéu
kién thyc tién tai don vi. Phat trién NNL chét lugng cao tai Tong cuc KTTV can thyc hién
ddng bd cac giai phap. Trong do, giai phap néng cao nhén thie vé Vi tri, vai tro NNL chat
lugng cao gilr vai tro quan trong nhat. Didu nay khong chi khang dinh 6 triét Iy nhéan sinh vé
su can thiét phai day manh cong tac phong, chéng, giam nhe thién tai, tham hoa; tao diéu kién
thudn loi phat trién KT-XH, dam bao quoc phong an ninh, dem lai binh yén cho nhan dan ma
con tao su dong thudn x3 hoi, s vao cudc cia hé thong chinh tri, xac dinh r6 hon vi tri, vai
tro, trach nhiém, quyén loi va nghia vu cta d6i ngii can bg khoa hoc ky thuat KTTV trong
nghién ctru dy béo kip thoi, chinh xac hién twong thoi tiét, bién doi khi hau; dé xuat cac chi
truong, giai phap phong, chéng, giam nhe thién tai tham hoa, khic phuc cac hién tuong thoi
tiét bat thuong do bién (101 khi hau toan cau, nude bién déang, bang tan, mua, 14, bao, lut... gy
ra. Co thé khang dinh rang, thuc hién dong bd, thong nhét cac giai phap s& gop phan tao ra
nhitng diéu kién, tién d¢ viing chéc cho phat trién bén viing NNL KTTV Viét Nam hién nay.

bong gop cho nghién ciru: Xay dung y tuong nghién cru: D.T.T.H.; Lya chon phuong phap
nghién cuu: D.T.T.H.; Xt 1y s0 li¢u: D.T.T.H.; Viét ban thao bai bao: D.T.T.H.; Chinh stra
bai bao: D.T.T.H.

Lo1i cam doan: Tac gia cam doan bai bao nay la cong trinh nghién ctru cua tac gia, chua dugc
cong bo & dau, khong dugc sao chép tir nhitng nghién ciru trude day; khong co6 sy tranh chap
loi ich.
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The current situation of high quality human resources
development at Vietnam hydro—meteorological administration

Huyen Do Thi Thu!
"Human resource Department, Vietnam Hydro-Meteorological Administration;
huyenldtl@gmail.com

Abstract: This article will assess the current situation of high quality human resources
development in the Vietnam Hydro—Meteorological Administration. There were 2,836
officers and employees who were working nationwide until December 31, 2019, of which,
there were 28 people working in central deparments, accounting for a very small ratio.
Basically, the human resources of the Vietham Hydro—Meteorological Administration are
trained in the Hydro—Meteorological background, but the distribution of high quality human
resources (employees has bachelor level or higher) is not equal among units. In the recent
period, the professional background of human resources has been significantly improved
while this still ensuresthe target of employees downsizing. However, the ratio of
intermediate and college degrees remains at a high level, especially in the regional Hydro—
Meteorological centers. The current age structure is still inadequate, with nearly half of the
age from 41 to 50 years old and over 51 years old (48.17%). The human resource
development policy has been implemented relatively well and effectively in recent years.
However, there are still many shortcomings that require breakthrough development policies
framework.

Keywords: High quality human resources; Development policies framework.
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Tém tat: Sy xuat hién cla cac dai front nhiét & bién Viét Nam phu thude vao sy hoat dong cta
hé thdng gi6 mua dong bic va tdy nam. Trong mua gid déng bac, & vinh Bic B ton tai dai
front gan nhu chay song song véi duong dang sdu 50 m, manh nhét ¢ khu vuc gan Bach Long
Vi va phia bic Déo Ngang, gradient nhiét bé mit tai khu vuc nay > 0,2 °C/10km. O ving bién
Nam Trung Bo ton tai mot dai front nam & ngoai khoi Trung B6 doc theo kinh tuyén 110,0°E
tur khu vye bién Pa Ning dén dao Phu Quy va ¢ khu vyc ctra vinh Thai Lan hinh thanh mét dai
front & gan khu vuc ngoai khoi ving b1en Ca Mau. Mua gi6 tdy nam, ¢ khu vuc ngoai vi trung
tam hoat dong nudc tréi Nam Trung Bé ton tai mot dai front kéo dai tir phia béc Viing Tau dén
Khanh Hoa v6i gradien ngang cua nhiét do va do mudi rat 16n. Bén canh dé, & khu vuc phia
béc tam hoat dong nudc trdi ngoai khoi Péo Ngang—Quang Binh 1a dai chdng 14n ctia khdi nuée
nhat lo (T = 28,0-31,0 °C, S < 33,0%0) khu vuc ven bo tdy Vinh Bic Bo va khdi nude ngoai
khoi c¢6 nhiét do thap, d6 mudi twong ddi cao (T = 27,0-28,0 °C, S = 33,0-34,0%0). Két qua
nghién ctru ngu trudng khai thac ca cho thay, khu vure ¢6 san lugng ca khai thac cao thuong tép
trung & khu vuc gan cac dai fornt nay hodc gan khu vuc c6 gradien nhiét d6 > 0,05%/10km &
céc ving bién vinh Béc B9, Nam Trung B¢ va Tay Nam BG.

Tiwr khoa: front, gradien nhiét dJ, ngu truong khai thac hai san.

1. Mé dau

Front dai duong 1a nhitng dai tuong 601 hep ngén cach nhiing ving khong gian rong cia cac
khéi nudce khac nhau hay cac khu vire ¢6 cau tric thang dung khac nhau. Cac front hau nhu luén
di kém voi su ting cudng gradient ngang cua cac yéu td nhu: nhiét d, d6 mudi, mat do, chit
dinh dudng va céc dac trung khac [1-5]. Nh1eu két qua nghién ciru trén thé gisi ciing nhu ¢ Viét
Nam da chi ra rang, cac bii ca tap trung ¢ gan khu vuc ¢6 sy xam nhdp cua nudc tang siu giau
dinh dudng nhét 1a nhimg khu vuc ¢ dai front nhiét mu01 giita cac khbi nudc véi nhimg dic
trung ly héa khac nhau [3, 4, 6, 7]. Viéc nghién ciru vé front nhiét d6 nudc bién da dugc thuc
hién & nhiéu nude trén thé gidi va cé nhiéu cong trinh dugc cong bo trong do6 c6 ca nhitng nghién
ctru & Bién Pong [1, 2, 7-10]. O Viét Nam, nghién ctru vé front van con chua nhiéu, cong trinh
nghién ciru ciia dé tai KT03—10 ndm 1995 13 cong trinh nghién ciru mo ta rd nhét vé fornt ¢ bién
Viét Nam [7]. Nhung két qua nghién ctru chua trinh bay rd phan b vé front theo thang trong
nam do nguf)n s6 liéu chua du. Vi vay, dé phuc vu du bao ngu truong khai thac hai san quy mé
han ngén can thiét phai nghién ciru tinh toan chi tiét hon d6i v6i sy phan bd cia front theo tung
thang hodc thdm chi han ngén hon nira. Tir d6 c6 thé du bao dugc cac ngu truong tiém ning tap
trung nguon loi hai san cao phuc vu khai thac hai san ctia ngu dan t6t hon. Bai viét trinh bay két
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qué phan tich xac dinh fropt nhiét 46 ¢ ving bién Viét Nam va 1an can dua vao nguén s6 liéu
hai duong duogc thu thap, tong hop theo trung binh thang tir nam 2014-2018 gép phan vao co s¢

khoa hoc du bao ngu truong khai thac hai san hién nay.

2. Tai liéu va phwong phap nghién ciru

2.1. Khu vye nghién ciru

Khu vuc nghién ctru 13 ving bién Viét Nam va
lan can (Hinh 1). Viét Nam c6 ving bién rong
16n véi dién tich trén 1 triéu km?, duong bo
bién dai khoang 3.260 km véi hon 3.000 hon
d4o 16n nho nam doc chiéu dai bo bién tir Bic
dén Nam. Pén nay, & ving bién nay di phat
hién dugc chung 12.000 loai sinh vat (6.000
loai dong vat day; 2.435 loai ca voi trén 100
loai c6 gia tri kinh té: 653 loai rong bién; 657
loai dong vat phu du; 537 loai thyc vat phu du;
94 loai thyc vat ngap man; 225 loai tom bién;
14 loai ¢6 bién; 15 loai rin bién; 12 loai thu
bién; 5 loai rua bién va 43 loai chim nuéc).
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triéu tdn bao gom: gom 1,06 triéu tan ca n01
nho; 412 ngan tan ca ndi xa b va 338 ngan tin
hai san tang day [11, 12].

Hinh 1. Ving bién Viét Nam va lan can.

2.2.Ngu5n 56 lidu

Dir liéu nhiét d6 nuée bién dugce 1y tir co sé duc lidu (CSDL) hai dwong hoc—1a CSLD tdng
hop cac yéu tb khi tuong thuy van hai dwong trong cac nam tir 2014-2018 va ngudn s6 liéu 3D
nhi¢t d¢ trung binh thang trong cac ndm tur 2014-2018 thudc dy &n movimar vdi d phan giai
0,5x0,5 d¢ kinh vi.

Dt liéu nghé ca duoc 1§y tir CSDL sb nhat ki khai thac nghé luoi 1€, vay va chup muc cac
tinh ven bién tir 1/2017-12/2018 day 14 thoi gian ngudn s6 liéu nghé ca dugc thu thap, cp nhat
nhat hang thang (s6 liéu lién tuc 12 thang trong nam) vé vi tri (toa d6), thoi gian khai thac, thanh
phan loai, san lugng khai thac...thong qua cac Chi cuc Khai thac va Bao vé Ngudn loi Thity san
& 10 tinh thanh ven bién (Hai Phong, Nam DPinh, Thanh Hoa, Nghé¢ An, Binh Dinh, Ninh Thuén,
Binh Thuan, Viing Tau, Ca Mau va Kién Giang) dugc luu trit tai Vién nghién ctru Hai san.

2.3.Phwong phdp nghién cuu

Phwong phdp tinh todn xdc dinh front: Tinh toan gradient nhiét (sy bién dbi cta nhiét do)
theo phuong ngang trén tam hudng 1a huéng Bic, Pong Bic, Pong, Dong Nam, Nam, Tay Nam,
Tay, Tay Bic tai mdi 6 ludi 0,5x0,5 do kinh vi. Gid tri 16n nhat trong cac gia tri tinh theo 8 huong
do 1a gia tri gradient theo phuong ngang cua nhiét d. Dai front dugc xac dinh 1a khu vuc co
gradient T > 0,1 °C/10km.

Phiwrong phap vé so do: Ung ‘dung ki thuét GIS, xay dung 16p thong tin vé phan b gradient
nhiét d6 nudc bién tang mit va tong san luong khai thic ca theo thoi gian thang va hai mua gid
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dong béc, tdy nam. Phéan tich khong gian xac dinh khu vuc xuét hién front trén toan bd vung bién
nghién cuu.

3. Két qua nghién ctru va thio ludn

3.1. Ddc diém phdn bo va bien dong cua front nhiét ¢ bién Viét Nam va lan cdn

Nhiét d6 nuée bién t;“mg mdt ¢ vung bién Viét nam va lan cin dao dong trong khoang 15,7—
31,1 °C. Nhiét d6 nude bién cao nhit & ving bién Tay Nam Bo (trung binh 1a 28,6 °C trong muia
gi6 dong bic va 29,7 °C trong mua gio tdy nam) va thap nhat ¢ vinh Bic B trung binh 1a 24,1
°C trong mua gi6 dong béc va 28,5 °C trong mua gio tdy nam. Bién d¢ dao dong nhiét d¢ ¢ vinh
Bic Bo ciing cao nhit so véi cac vung bién con lai ¢ bién Viét Nam (mua gié dong bac 1a 13,3
°C, mua gi6 tdy nam la 8,1 °C). Két qua tinh gradient ngang trung binh thanh nhiét d6 nudc bién
tang mat ¢ toan bo viing bién nghién ctru thay rang, gia tri gradient nhiét dao dong trong khoang
0,001 dén 0,89 °C/10km, trung binh gradient nhiét cao nhat & ving bién vinh Bic B trong ca
hai mua gio, dic biét 1a trong mua gié dong bac (Bang 1). Piéu nay minh chimg rang, & khu vuc
vinh Bic B0 ludn ton tai cac khdi nude khac biét nhau gitia khu vuc ven bo va khu vuc ngoai
khoi, cac dic trung 1y hoa giita cac khbi nuwdc nay ludn khac nhau. Dua vao gia tri gradient nhiét
d6 theo phuong ngang dé xéc dinh dugc khu vuc xuat hién, pham vi phan b6 dai front nhiét (khu
vuc co6 gradient T > 0,1 °C/10km).

Bang 1. Két qua thng ké nhiét do tAng mit va gia tri gradient nhiét 6 nudc bién ting mit theo phuong
ngang trong mua gi6 dong bic va tiy nam & bién Viét Nam.

Miia Ving bién Nhiét d¢ tAng mit (°C) Gradient nhiét ting mit (°C/10km)
Nho Lén Trung Nho nhat Lén nhét Trung binh
nhét nhét binh (°C/10km)  (°C/10km)  (°C/10km)

, (°0) (°0) (°C)
Mua gi6  Vinh Bic By 15,7 29,0 24,1 0,002 0,627 0,127
dongbiic  Mién Trung va 21,6 30,7 27,5 0,001 0,495 0,040
xa bo
DPong Nam B 24,5 29,7 27,6 0,002 0,204 0,035
Tay Nam B¢ 26,0 30,1 28,6 0,002 0,892 0,050
Miua gi6  Vinh Bic By 22,6 30,7 28,5 0,003 0,269 0,054
tdy nam  Mién Trung va 22,8 31,0 28,9 0,001 0,484 0,032
xa bo
DPong Nam B 25,8 30,8 29,1 0,001 0,350 0,028
Tay Nam Bo 273 31,1 29,7 0,001 0,890 0,042

 Mua gié dong bdc: Trén toan ving bién Viét Nam xuat hién 03 dai front chinh: 1) ¢ vinh
Bac Bg; 2) Nam Trung B0 va 3) ctra vinh Thai Lan (Hinh 2), cu thé:
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Hinh 2. Phan bé front nhiét (gradient = 0,1 °C/10km) theo tinh toan (bén phai), Két qua dé tai KT 03-10
(bén trai) trong mua gioé dong béc, bién Viét Nam.

+ Ddi front chinh Vinh Bdc B¢: 1a gii han gitta khdi nudc lanh, nhat tir tiy bac vinh tran
xudng va khdi nudc trung tim vinh c6 nhiét d6 va do mudi tuong déi cao. Dai front ndy gan nhu
chay song song v&i dudng dang sau 50m, manh nhat & khu vuc gan Bach Long Vi va phia béc
DPéo Ngang, gradient nhiét bé mit tai khu vuc nay > 0,2 °C/10km, noi cao nhit co thé 1én t&i
0,63 °C/10km. O dai front nay gradient d6 mubi ciing cao, trung binh 1a 0,12%o/10km. Phia nam
vi tuyén 17,0°N front nay chi ton tai trong cac thang dau mua dong ¢ noi co6 sy dot bién cta do
sau. Khéi nudce lanh va nhat tran 1én 16p nudce twong dbi am, gradient ngang cta nhiét d dugc
giit & mic cao do qua trinh x4o tron thang ding manh tao nén tang nude 16n di stc gitr 6n dinh
cho nhiét d¢ trong timg khéi nude. Vao thoi ky cudi mua gié dong bac, khi nhiét d6 nude ving
trung tAm vinh giam, cac front nay ciing bi md di va mat han.

Trong qué trinh hinh thanh va di chuyén vé phia nam ciia khdi nuée lanh ven bo tay bac
vinh, hinh thanh céc front nhiét tai khu vuc tay béc Bach Long Vi va phia béc Béo Ngang. Trong
céc ban do dién bién phan b gradient nhiét do trong mua dong tir thang 11 nam trude cho dén
thang 4 ndm sau thay rang, & vinh Bic B dai front phia tiy bac Bach Long Vi ton tai gin nhu
lién tuc (Hinh 3).

+ Ddi front & ving bién Nam Trung Bé: gitta khdi nude lanh tir bac Bién Pong duoc hinh
thanh do dong chay tir phia bic xudng duoc ting cudng ép sat by va khdi nude ngoai khoi nam
Bién bong ludn giit nhiét do on dinh trén 27,0 °C ton tai mot front ndm & ngoai khoi trung bo
doc theo kinh tuyén 110,0°E tir khu vuc bién Pa Ning dén Phii Quy. Dai front nay duoc hinh
thanh rd bat dau tir thang 12 nam trudc va phat trién rong dan cho dén thang 3 nam sau giam dan
o thang 4, n6 tdn tai tir khu vue gﬁn bo ra dén pham vi 111,0°E thi bién mat hoan toan.

+ Ddi front ¢ Cira vinh Thdi Lan: Front nay hinh thanh 1a do nudc lanh tir trén phia Bic di
xudng gip nudc néng hon trong vinh Thai Lan tao thanh bat dau tir thang 11 va thé hién rd nhét
trong cac thang 1, thang 2. Dai front nay cting da dugc cong b trong nghién ctru [1], tac gia da
xéc dinh rd hon xu thé bién d6i cia truong nhiét qua cac front bang cac mit cat ngang. 4

Tai khu vuc front, d6 day cia cac khoi nudc khong gidng nhau, khdi nude tir phia béc bién
khi di vao thém luc dia gay xao tron manh xuéng tan day. Khéi nuée ngoai khoi méng hon nén
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16p nhay vot & ddy c6 thé cit ngang front. Trong dai ven bd vung ctra song Ctru Long ciing t6n
tai mot dai front giita nude nhat lg ven bd va nude tir bic Bién Pong xudng.
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Hinh 3. Phan b front nhiét (gradient = 0,1 °C/10km) trung binh thang trong mua gi6 dong béc, bién Viét Nam.

Miia gié tdy nam: Trén toan ving bién Viét Nam xuat hién hai dang front 1a front ving ctra
song ven bd noi giao nhau giira khéi nudc min lo véi nude thém luc dia va front ving ngoai vi
c4c trung tAm hoat dong cua nudc troi.

Front ngoai vi trung tam hoat dong nuwée troi Nam Trung Bé 13 noi gip nhau cua khdi nude
tr phia béc Xuéng c6 nhiét do thép, d6 mudi cao va khdi nude tir phia nam di 1én c6 nhiét do cao,
d6 mubi thap. Dai front nay kéo dai tir bic Viing Tau dén Khanh Hoa véi dic diém 1a gradient
ngang ctia nhiét do rat 1on (¢ tAm nudc trdi gi tri gradient ngang nhiét d6 > 0,2 °C/10km) (Hinh
4). Két qua nghién ctru ctia TS, 1995 ciing twong tu va di tinh toan dugc giita hai khéi nude nay,
chénh 1éch nhiét do 1én t&i 4,0 °C va d6 mudi 1,5%o [7]. Trong thang 5 va thang 6, dai front nay
bat ddu hinh thanh va thé hién rd hon trong cac thang 7, 8 khi ma cudng d6 va pham vi ciia nude
trdi da hoat dong manh.

Front thity van ngogi vi phia bdc tam hoat ddng nude troi Péo Ngang 13 dai chong 1an cua
khéi nude nhat lg (T =28,0-31,0 °C, S < 33%o) ven by tdy vinh Béc B9 chju anh hudng Ién cua
nuge hé thong song mién Bic (séng Hong, song M4, song Ca...) va khdi nudc nhiét do thap, do
mudi tuong dbi cao (T =27,0-28,0 °C, S = 33,0-34,0%o) dugc hinh thanh tur ngudn nudc tang
sau Bién Pong xam nhép 18n 16p mat dudi tac dong cua tng sudt roto gidé mua ty nam khu vuc
bat dong nhat vé hudng va cuong do. Gia tri chénh léch nhiét d6 giita hai khdi nuéc khong 16n
nhu dai front nudc troi Nam Trang Bo. Trong thoi gian thang 9, thang 10 hau nhu khong thay
xuat hién 13 cac dai front trén toan bo Bién Pong (Hinh 5).
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Hinh 4. Phan b front nhiét (gradient = 0,1°C/10km) theo tinh toan (bén phai), Két qua dé tai KT 03-10

(bén trai) trong mua gi6 tiy nam bién Viét Nam.
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Hinh 5. Phan b front nhiét (gradient = 0,1°C/10km) trung binh thang trong mua gi6 déng bic, bién Viét Nam.

3.2. Phdn b6 nguw trieong khai théac hai san lién quan dén cdc ddi front nhiét

Két qua thong ké téng san lugng khai thac ca tir s6 nhat ki khai thac trong giai doan 2017—
2018 ciia 1.650 tau ca & cac tinh ven bién thdy rang, ving bién Pong Nam B co tong san luong
cao nhat trong ca nude. Trong dd, san lugng ca ndi 16n cao nhat (khoang 5.229 tin trong mua
gi6 dong bac va 6.888 tan trong mua gio tdy nam). Tuy nhién, x¢t trong ca nudce, ca ndi nho la
nhom loai co tong san luong cao nht véi tong san luong khoang 10.970 tin trong mua gio dong
béc va 13.997 tin trong mua gi6 tdy nam (Bang 2). Viéc nghién ciru du bao ngudn loi hai san s&
gitip ngu dan tiét kiém duoc chi phi xiang dau va thoi gian tim kiém ngu truong va nang cao hiéu
qua khai thac da va dang dugc cac co quan chirc nang thuc hién. Tuy nhién, vi€c tang cuong co
s& khoa hoc nhim nang cao hiéu qua cac ban du bao ngu trudng khai thac hai san cho cic nhom
loai, cac loai hién nay van dang can dugc thuc ddy nhiéu hon nira. V&i muc tiéu do, két qua
nghién ciru front nhiét bién & trén c6 thé ap dung trong xac dinh cac ngu trudng tiém ning, day
cling 1a mot kénh thong tin tham khao c6 y nghia quan trong trong viéc xay dung va phat hanh
cac ban du bao ngu truong hién nay.

Két qua phan tich cac ban dd phan bd ngu truong khai thac hai san va ban dd phan b front
nhiét bién trong hai mua gi6 dong béc va tiy nam cho théy, nhitng khu vyc c6 san lugng cao
thuong tap trung gan noi xudt hién cac dai front nhiét, cu thé & vinh Bic B0, san luong khai thac
cé cao (tong san luong 6 ludi trén 50,0 tin) tap trung doc theo khu vyc ¢6 sai d6 sau tir 30-50 m
nudce tu khu vue ddo Bach Long Vi dén khu vuc bién Ngh¢ An—Ha Tinh. O khu vuc Nam Trung
B9, khu vuc c6 san lugng cao 1a khu vuc bién Ninh Thuan-Binh Thuan va ¢ ving bién Tay Nam
B, khu vuc ¢6 san lugng cao 1 khu vic ngoai khoi ving bién Ca Mau. Ngu trudng khai thac
hau it thay su bién ddi giita hai mua gi6 dong bac va mua gié tdy nam nhung c6 su thay rd vé vi
tri cac khu vuce cé san lugng cao; Nhirng khu vuc nay thuong & g?m khu vue xuét hién front hodc
noi ¢6 gradient nhiét 6 > 0,05 °C/10km (Hinh 6).

Tuy nhién, & viing bién xa bd mién Trung va quan dao Hoang Sa san lugng ca khai thac
thap hon (tong san luong 6 ludi < 10,0 tin) mic du khu vuc ndy ciing thdy xuat hién dai front
song song voi duong bo. Xem xét dén yéu té dia hinh thay rang, khu vuc nay nay c6 dia hinh
day bién déc, tbc dd dong chay cao dic biét 1a trong mua gié dong bac (hoan luu gié mua dong
béc ap sat bo Trung B Viét Nam voi cuong d6 cuc dai co té dat 60—70 cm/s [12]) nén anh
hudng rat 16n dén ki thuat khai thac ciia cac nghé nhu nghé ré, vay hay nghé chup muec...do vy,
san lugng khai thac ca cac nghé trén thuong thap.
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Bing 2. San lugng (SL) khai thac cac nhom ngudn lgi hai san & cac ving bién Viét Nam trong nim 2017-2018.

Mua Nhém loai Vinh Bic B Mién Trung  Pong Nam B Tay Nam By Tong
va xa bo S,L
Téng Trung Tong Trung Tong Trung Tong Trung  (thn)
SL binh SL binh SL binh  SL  binh
(tAn) SL (tAn) SL (tAn) SL  (tin)  SL
(kg) (kg) (kg) (kg)
Mua gi6 Ca day 62 48,7 60 483 43 30,4 393 355 558
dongbac 44 lon 491 1502 2765 2547 5229 2928 785 91,0 9269
C4 ndi nho 3295 2036 1674 308,6 4414 2541 1586 256,7 10970
Céran 4 33,7 57 33,7 138 396 175 31,8 373
Chan dau 206 422 52 17,1 42 8.1 114 14,8 414
Nhom khac 731 1414 215 88,5 293 67,1 139 39,9 1377
Téng SL mua gié dong bic 4789 4823 10158 3192
Mua gi6 Ca day 62 95,8 119  206,1 31 532 393 381 605
tay nam C4ndi 16n 824 150,3 2003 2359 6888 348,9 340 60,0 10056
C4 nbi nho 3960  282,1 3641  508,6 5749  390,3 647 139,77 13997
Céran 5 49,3 62 36,6 157 573 204 334 428
Chén dau 282 62,1 177 40,1 51 12,1 114 244 624
Nhom khéc 871 180,6 175 493 380 929 57 65,1 1483
Téng SL mua gié tiy nam 6005 6177 13256 1755 27194
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Hinh 6. Phan b téng san lugng khai thac ca theo 6 Iudi (0,25 do kinh vi) va fornt nhiét d¢ trong mua
gi6 dong béc (hinh trai) va mua gi6 ty nam (hinh phai).

4. Két luan

Su xut hién cta cac dai front nhiét phu thude vao su hoat dong ctia hé théng gi6 mua dong
bac va tdy nam:

Muia gié déng bdc: Trén toan ving bién Viét Nam hinh thanh ba dai front nhiét do chinh &
vinh Bic Bo, Nam Trung Bo va cira vinh Thai Lan.
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Miia gié tdy nam: xuat hién hai dang front 13 front viing cira song ven bo noi giao nhau giira
khéi nudc mian lg véi nude thém luc dia va front ving ngoai vi cac trung tam hoat dong cua
nudce troi.

San luong c4 khai thac cao thudng tap trung & khu vuc gan cac dai fornt nay hodc gan khu
vuc c6 gradien nhi¢t ¢ > 0,05 °/10km & vung bién vinh Bic B, Nam Trung B va Tay Nam
B6.

Pong gop cia tac gia: Xay dung nghién ciu y tuong: N.V.H., NH.M., BT.H.; Lya chop
phuong phap nghién ctru: N.V.H., N.H.M.; Xu 1y s6 liéu: N.V.H., B.T.H., T.V.V., C.T.V_; Viét
ban thao N.V.H., N.H.M., B.T.H.; Chinh stra bao cdo: N.V.H., NNH.M., C.T.V.

Loi cam on: Két qua nghién ctru nay dugc hd tro boi Dy 4n “Dleu tra Ngu truong” giai doan
2017-2020; Be tai “Nghién ctru dy bao ngu truong khai thac nguon lgi ca n6i nho ¢ bién Viét
Nam”, mi s6 KC.09.19/16-20 thudc Chuong trinh khoa hoc va cong nghé cap qudc gia giai doan
2016—2020.

Loi cam doan: Tap thé tic gia cam doan bai béo nay 13 cong trinh nghién ctru cua tap thé tac
gia, chua dugc cong bd & dau, khong duge sao chép tir nhitng nghién ciru trude ddy; khong co
su tranh chp loi ich trong nhom tac gia.
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Study on sea surface temperateture front distribution in Viet Nam
waters for forcast of fishing ground
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Abstract: The formation of sea surface temperature (SST) front in Bien Dong sea depends on
the operation of the northeast and southwest monsoon systems. During the northeast monsoon
season, the Gulf of Tonkin exists a SST front running parallel to the 50 m isometric line,
strongest in the area near Bach Long Vi island to coastal waters of Deo Ngang—Quang Binh
provine. The SST gradient in this area is greater than 0.2 °C/10km. In the South Central Coast,
there is a front located off the central coast along the meridian 110,0°E from the marine area of
Da Nang province to Phu Quy island and in the of the Gulf of Thailand forming a SST front in
the offshore area waters of Ca Mau province. In the southwest monsoon season, in the periphery
of the South Central upturned water activity center, there exists a front extending from the
waters of north of Vung Tau to Khanh Hoa provine with a great horizontal gradient of
temperature and salinity. In addition, in the northern of the central area of the upwelling in the
near coast of Deo Ngang—Quang Binh province is overlapping strip of brackish water mass (T
=28,0-31,0 °C, S <33,0%o0) in the coastal West bank of the Gulf of Tonkin and offshore waters
with low temperature, relatively high salinity (T =27,0-28,0 °C, S = 33,0-34,0%o). The results
of research on fishing grounds show that areas with high catches are usually concentrated in
areas near these fornts or near areas with SST gradient > 0,05 °/10km.

Keywords: Front; Gradien temperature; Fishing grounds.
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Tém tit: Viét Nam coi ing phé vé6i bién d6i khi hau 1a Vén dé co y nghia sng con. Ung pho
v6i bién d6i khi hau ciia Viét Nam phai gan hen v6i phat trlen bén ving, huéng téi nén kinh té
cac—bon thap Theo do, trong Pong gbp do qudc gia ty quyet dinh (NDC), Viét Nam cam két
bang ngudn luc trong nudc, dén nam 2030 s& giam 9% tong lwong phat thai khi nha kinh so vai
Kich ban phat trién thong thuong (BAU) qudc gia, tip trung vao 5 linh vuc chinh bao gom:
nang lugng; cac qua trinh cong nghiép; ndng nghiép; sir dung dat thay doi str dung dat va lam
nghiép (LULUCF); chat thai. Mirc cam két nay c6 thé ting 1én tdi 27% néu nhan dugc sy hd
trg tir phia qudc té _thong qua hop tac song phuong, da phuong va cac co ché thi truong theo
Thoa thuén Paris v& bién d6i khi hau. Song song voi cac no lyc giam nhe, Chinh phu Viét Nam
cling dat wu tién trong viéc duy tri da phat trién kinh t& x3 hoi. Trong bdi canh nhu vay, viéc
xay dung va thiét 1ap thi truong cac-bon noi dia phit hop véi cac diéu kién kinh té, chinh tri, xa
héi ctia Viét Nam la phu hop va thiét thue. Tuy nhién, dé c6 thé hd trg Viét Nam trong xay
dung thi truong cac—bon ndi dia, trude hét can nghién ctru cac kinh nghiém quéc té trong viéc
thiét lap va xay dung thi truong cac—bon ndi dia, can phai hiéu duoc hoan canh ra doi cua céac
thi truong, muyc tiéu va cach thurc hoat dong ctia cac thi truong nay. Thi truong cac—bon ndi dia
cua cac nudc khac nhau 6 nhimg déc thu khac nhau, thi truong cac-bon ndi dia cua cac nude
phat trién khac v0i cac nudc dang phat trién. Dya trén tong hop kinh ‘nghiém qudc té, phan tich
hién trang ha tang thé che chinh sach & Viét Nam, bai bao dé xuét cac giai phap cu thé dé
hudng t6i xay dung va trién khai thanh cong thi trudng trao ddi tin cac—bon nodi dia cho Viét
Nam.

Tir khoéa: Thi truong cac—bon ndi dia; Péng gop do qudc gia tu quyét dinh; ETS.

1. Gi6i thiéu vé thi truomg trao ddi tin chi cic—bon

Trong nhiing nim gan day, anh hudng cia bién d6i khi hau, su suy thoai ciia méi truong
song da khong chi tac dong tiéu cuc dén chat lugng cude song clia nguoi dan, ma c6 anh huong
nghiém trong dén su phat trién bén virng cua qudc gia, khu vye va thé gioi. Nham giai quyet cac
van dé lién quan dén bién dbi khi hau, Lién Hiép Qudc da t chtrc nhiéu Hoi nghi vé bién dbi
khi hau dé tim ra cac phwong 4n hiéu qua va thiét thuc nhat. Theo d6, trao ddi cac—bon duoc coi
14 mot trong nhimg cong cy quan trong nhét trong viéc giam nhe phat thai khi nha kinh [1].
Thong qua co ché thi truong (thi truong trao ddi tin chi cac—bon), cac bén tham gia co thé tang
cuong giam nhe phat thai khi nha kinh mét cach hi€u qua va tiét kiém. Nguyén tic co ban cia
thi truong trao doi tin chi cac—bon (thi trudng cic—bon) 1a bén phat thai 16n sé& tra phi dé nhan
thém céc tin chi, han ngach phat thai nham dat duoc cic muc tiéu giam nhe. Tinh dén nam 2019,
quy mé cua thi trudng cic—bon trén toan thé gidi roi vao khoang 45 ty D6 la My [2]. Trén thuc
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té, thi trudng cac—bon trén thé giGi ton tai dudi hai hinh thire: (i) thi trudng cac—bon bét bude va
(ii) thi truong cac—bon ty nguyén. Thi truong cac—bon bat budc duoc thanh lap va quan 1y boi
céc hiép dinh, thoa thuan giam phat thai cac—bon qudc gia va qudc té, vi du nhu Nghi dinh thu
Kyoto, thi truong trao doi phat thai cua Lién minh chdu Au. Co ché van hanh tiéu biéu cho thi
truong cac—bon bat budc 1a thong qua thiét 1ap hé thong thuong mai phat thai (Emission Trading
Scheme—ETS). Cu thé, chinh pht c6 nhiém vu phan bd, hodc giao ban méot sb lugng hitu han cac
tin chi, gidy phép phat thai mot lugng cac—bon nhat dinh (thuong dugc quy dinh 1a 1 tan COxtd)
trong mot khoang thoi gian. Bén phat thai chi ¢6 quyén phat thai twong duong véi s6 lwong tin
chi hodc gidy phép dang so hiru. Cac doanh nghiép phat thai co6 nguyén vong ting luong phat
thai, twong mg ting luong san xuat, s& phai mua tin chi tir nhitng bén c6 nguyén vong ban lai.
Theo do, bén mua s€ phai tra cac chi phi phat sinh do tang muc phat thai, nguoc lai bén ban s€
dugc huong loi tir cat giam phat thai khi nha kinh. Vi vay, cic bén c6 kha ning giam phat thai
hiéu qué s& c6 dong luc dé thuc su tién hanh giam phét thai va qua d6 thic day dong luc dau tu
vao cong ngh¢ sach, it phat thai. Thi truong cac—bon tu nguyén hoat dong bén 18 thi truong bat
budc, va hd trg cac doanh nghiép, ca4 nhan mua va ban tin chi cadc—bon theo co ché tu nguyén.
Mot s tiéu chuan trong thi truong cac—bon ty nguyén nhu: Tiéu chudn cic-bon chimg nhan
(VCS), Tiéu chuan vang (GS)... Piém dic biét cua thi truong cac—bon ty nguyén 13 sy da dang
cua cac du an cua cac bén, va thuong dugc coi la noi thir nghiém trude khi dua vao thi truong
cac—bon bit budc.

Xay dung thi truong trao ddi tin chi cac—bon 12 mét hoat dong mang tinh dac thu, do mot to
chure chinh quyén str dung cac cong cu chinh sach dua trén tiém nang va myc tiéu giam phat thai
cua mot cong dong, mot khu vye, mot tinh, mot thanh phd, mét qudc gia hay tham chi mét thi
truong toan cau va huéng dén mot nén kinh té it phat thai, bén virng hon. Hiéu duoc tim quan
trong cua thi truong cac—bon trong ng pho voi bién d6i khi héu, nhiéu nghién ctru trén thé giGi
da va dang dugc tién hanh. Theo danh gia, thi trudng cac—bon Van dang trong giai doan so khai,
chua dat duoc do chin mudi [3]. Tuy nhién, tiém nang phat trién thi truong cac—bon toan cau
dugc danh gia 1a vo cung 16, c6 tiém nang phat trién va gié tri giao dich dat mdc hang tram ty
b6 la My mot nam [4]. Tuy nhién, hi¢u qua cua thi truong cac—bon chua dugc danh gia mét
cach chi tiét, cu thé [5] va dé co thé dat duoc hiéu qua hudng dén, can nhiing thoa thuan, quy
dinh luat phéap 10 rang tir phia Chinh phu hodc lién Chinh phu [6]. Theo d6, cac bén tham gia
giao dich hay cac t6 chirc phi chinh phu khéng c6 du sttc manh chinh tri can thiét dé thiét lap,
quan 1y va phat trién thi truong.

Kinh nghiém qudc té 14 rat nhiéu, ca co so khoa hoc han lam lan co s¢ thyc tién ciia cac thi
truong da hinh thanh lau doi tir nhimg nam 2003 tai cac qudc gia phat trién hodc nhiing thi  truong
méi hinh thanh gan day nhung c6 ké thira kinh nghiém tai cdc quoc gia dang phat trién. Tuy
nhién do dic thu mdi qubc gia cé mirc d6 phat trién kinh té khac nhau, cling nhu ¢é dic thi vin
hoa xa hoi khac biét nén thi truong cac—bon la khong thé sao chép. Chinh vi vy, can chon loc
cac kinh nghiém quéc té vé cac ndi dung lién quan dén thi truong cac—bon, cac kién thirc va
thong tin phai rat tong hgp nhung co dong va phi hop hoan canh tai Viét Nam.

2. Phwong phap nghién ciru

Viéc nghién ciru kinh nghiém quéc té nham dé xuat chinh sach dé xay dung thi truong trao
d6i tin chi cac—bon duoc thyc hién thong qua cac budc sau:

Budc 1: Ra soat, phan tich van ban lién quan va tinh hinh trién khai thi truong cac—bon cua
mot s6 nude va td chie qudc té nhu: Lién minh chéu Au, New Zealand, Trung Qudc, Thai Lan.

Céc van ban duoc ra soat va phan tich bao gdm: cac vin ban phap luat cua cac nude quy
dinh vé thi truong cac—bon, bao cdo cia UNFCCC vé cac Bén tham gia UNFCCC, Nghi dinh
thu Kyoto, Thda thuan Paris, phat thai khi nha kinh, bdo cao ciia World Bank, International
Carbon Partnership.

Budc 2: Xac dinh co s6 thyc tién.

Duya trén muc tiéu cit giam khi nha kinh toan cau va nhimg quy dinh vé thi trudng, dac biét
1a thi truong cac—bon trong khudn khd UNFCCC; thyc tién trién khai thi truong cdc—bon qudc
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té, thi truong cac—bon ty nguyén va thi treong cac—bon ndi dia dang van hanh tai nhiéu quéc gia,
ving lanh thé trén thé giéi nhu Lién minh chau Au, Thai Lan, New Zealand, Trung Qudc va
thyc tién tai Viét Nam vGi myc tiéu dén nam 2030 s& giam 9% tong luong phat thai khi nha kinh
so voi kich ban phat trién théng thuong. Tuy nhién, song song voi cac no lyc giam nhe, Chinh
phu Viét Nam cling dét uu tién trong viéc duy tri da phat trién kinh té—x4 hoi. Trong bdi canh
nhu vay, viéc danh gia vai tro va tim quan trong cua thi truong cac—bon noi dia hd tro thyc hién
NDC ctia Viét Nam ciing nhu viéc xay dung thiét Iap mé hinh thi truong cac—bon phi hop voi
diéu kién chinh tri, kinh té, x4 hoi 14 phu hop va thiét thyc.

Budc 3: Tham van cac chuyén gia

Tién hanh tham van cac don vi, chuyén gia tu van c6 nhiéu nim kinh nghiém vé trién khai
céc co ché tao tin chi nhu CDM, JCM va céc hoat ddng tao tin chi khac tai Viét Nam vé cac kho
khan trong trién khai thi truong cac—bon tai Viét Nam.

Budc 4: Tong hop va phan tich

Tong hop va phén tich cac két qua ra soat chinh sach va tham van cac bén lién quan, dé tir
d6 d& xuat cac bai hoc pht hop cho Viét Nam.

3. Két qua va thio luin
3.1. Kinh nghiém quoc té trong xdy dung thi trwong cdc—bon

3.1.1. Chau Au

Thi trudng cdc—bon cta Lién minh chau Au (European Union Emission Trading Scheme/
EU-ETS), van hanh tir nim 2005, 1a thi truong thuong mai phat thai qudc té dau tién va 1a mot
trong cac cong cu chinh sach quan trong nhét ctia Lién minh chau Au dé tng phé voi BDKH,
thuc thi cam két trong Nghi dinh thu Kyoto trudc dy va sau nay 1a Thoa thuan Paris vé bién doi
khi hau. Trai qua 3 thoi ky stra di va diéu chinh, hién nay ¢ giai doan 3, day la thi truong trao
d6i phat thai cac—bon chinh va 16n nhat thé gidi voi toan bd 28 qudc gia thanh vién Chau Au va
3 nudce trong khu vyc tham gia, gidi han phat thai tr hon 11.000 doanh nghi€p st dung nhiéu
nang luong (tap trung vao cac nha may san xuat nang luong, nha may san xudt cong nghiép sir
dung nhiéu niang lugng nhu sat thép, xi mang, gbm, gidy va nganh hang khong). Luong phat thai
trao ddi trén thi truong chiém khoang 45% tong lugng phat thai toan chau Au va khoang 3/4 thi
truong phat thai cac—bon toan cau. Quy md va pham vi cic nganh chi tiét cua thi truong cac—
bon chau Au céc giai doan duoc thé hién trong Hinh 1.

Nguyén 1y hoat dong ciia EU-ETS 1a theo nguyén tic han mtrc va thwong mai (cap—and—
trade). Theo d6, cac han muc tuyét ddi vé sé luong phat thai khi nha kinh duoc thiét 1ap va giam
dan theo thoi gian. Céc to chirc, doanh nghiép duoc phan phdi hodc mua cac tin chi, gidy phép
phat thai qua co ché dau gia, dong thoi ¢ thé giao dich véi nhau néu can thiét. Thi truong cho
phép mua béan, trao ddi tin chi véi cac du an giam phat thai quéc té khac, vi du cac dyu 4n thude
Co ché phat trién sach CDM. Véi viéc dat han mic vé lugng phat thai, céac tin chi hodc giéy
phép tré nén co gia tri va trao d6i dugc trén thi trudng. Trudng hop phat thai qué han mirc duoc
phép, cac cong ty va t6 chtrc dugc chau Au quy dinh muc phat chung 1a 100 EUR/tdn CO> [8].
Danh séach cac to chirc vi pham ciing s& dugc cong bd hang nam.
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Phan phi tin chi

Hinh 1. Quy mé va pham vi thi truong cac—bon chau Au [7].

3.1.2. New Zealand

Thi trudng cac—bon New Zealand (NZ—ETS) chinh thirc hoat dong tir nim 2008 va bao gom
hau hét cac linh vuc trong nén kinh té. Chinh phi New Zealand da hai lan tién hanh ra soat va
diéu chinh thi truong. Lan thi nhat vao ndm 2011 [9] va lan thir hai dugc tién hanh vao nim
2015 va két thiic vao nam 2017 [10]. Piém dic biét cua thi trudng 1a bao gém ca linh vuc 1am
nghiép, linh vic cha yéu hap thy khi nha kinh thay vi phat thai. Phuong thirc van hanh thi truong
cung tudn theo phuong thirc han mirc va thuong mai. Cac tin chi hodc gidy phép phat thai s&
dugc phan bo mién phi hodc theo co ché dau gia. Chinh phi New Zealand yéu cdu tat ca cac
nganh phai bao cdo lugng phat thai hing nim dé mua hodc ndp lai theo han mic chinh phu dé
ra. Ngoai ra, Chinh phti New Zealand ciing 4p dung cac mirc phat cho céc to chirc khong hoan
thanh nghi vu vé thu thap s6 liéu hodc cb tinh chinh sira sai sot thong tin bao cao. Déng thoi,
trong giai doan dau, thi truong trao d6i phat thai dugc xay dung dé lién két véi thi truong cac—
bon qudc té theo Nghi dinh thu Kyoto. Tuy nhién bat dau tir nam 2015, Chinh phit New Zealand
chi tap trung vao thi truong ndi dia va cac tin chi theo thi trudng qudc té s& khong duoc cong
nhan. Tinh dén ndm 2019, di c6 hon 2.360 t6 chirc va doanh nghiép dang ky, chiém khoang 52%
téng luong phat thai toan qudc gia. Ngoai ra, chinh pha New Zealand ciing ban hanh co ché gia
san, v6i muc gia 25 NZD c¢b dinh cho thi truong cac—bon [11].

La mot trong nhitng qudc gia dau tién trén thé gidi trién khai thi truong cic—bon, New
Zealand ciing di dat dugc nhitng thanh tyu nhat dinh trong giam phat thai khi nha kinh va thuc
day dau tu cong nghé phat trién cac—bon thap. Tuy nhién, mé hinh thi truong cac—bon ciia New
Zealand van con nhiéu han ché nhét dinh. Viéc thiéu vang han mic chung cho toan qudc gia gy
anh huéng dén viée dat dugc cac muc tiéu giam phat thai. Co ché gia san c¢b dinh mic du duoc
coi 1a co ché binh 6n thi truong tdt, da tao rao can cho cac doanh nghiép mudn thu hut thém dau
tu va qua d6 anh huong dén hiéu qua cia thi trudng cac—bon.

3.1.3. Trung Qudc

Nim 2011, Chinh phii Trung Qudc di ban hanh Ké hoach phat trién kinh t& x4 hoi 5 nim
lan thtr 12 cho giai doan 2011-2015 [12]. Trong do ké hoach xay dyng mot thi truong cac—bon
trong tuong lai da duoc dé cap. Trong cac nam tiép theo, mot loat cac thi truong cac—bon thi
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diém da duogc trién khai tai cdp thanh phd va cdp tinh (Thuong Hai, Bic Kinh, Quang Dong,
Thién Tén, HO Béc, Trung Khanh va Phuc Kién). DBén niam 2017, Trung Quéc chinh thirc ban
hanh Chwong trinh thiét 1ap thi truong cac—bon qudc gia, dy kién chinh thic di vao hoat dong
vao nam 2020. Thi truong trao ddi cac—bon ctia Trung Qudc sé& tap trung vao linh vuc ning
luong, chiém 1/3 lugng phat thai toan qudc gia twong duong 3,5 ty tin CO» va s& tro thanh thi
truong cac—bon lon nhat thé gidi khi di vao hoat dong. Trao ddi cac—bon tai céc linh vuc khéc
s& du kién trién khai sau nam 2020 [13].

Trong giai doan thi diém, chinh pht Trung qudc dinh hudng trién khai hé théng ETS tai
nhiing ving twong dbi phat trién vé kinh té v6i cudng do phat thai thap hon so véi mirc trung
binh quéc gia [14]. Tuy nhién, ddy ciing 13 nhitng noi déng dan cu, co nhitng su khac biét nhat
dinh vé kinh té, GDP va cuong d6 phat thai (Bang 1) Cac tinh, thanh phd duoc chon trién khai
thi diém vao nam 2013 déu 1a nhirng vung c6 thu nhap vira va cao, hon muc thu nhép trung binh
cua quoc gia (Trung Khanh va Ho Bic 1a ngoai 1¢). Trong khi do, cuong dg phat thai cia cac
vung thdp hon mic trung binh quéc gia, du co su khac biét 16n gitta Tham Quyén va HO Bic
(1,4 tCO2/usd va 0,6 tCO»/usd). Phat thai binh quan dau nguoi ciia cac tinh va thanh phd ciing
¢6 su chénh 1éch, dao dong tir 4,4 1én 10,3 (muc binh quan quéc gia 14 6,7).

Bang 1. Thong tin cac khu vyc thi diém thi truong cac—bon tai Trung Québc [14].

2 . \ (o oras Cuong do

Dén s GDP Tongphat — GDPbinh — Phatthai ) o055

Khu vue n L. , thai quan dau binh quin ,

(tri€u nguoi) (ty USD) Y L. A | (tCOa2/ ty

(triéu tan) nguoi dau nguoi USD)

Trung quéc 1137 5933 8900 4.4 6,7 1,5
Bac Kinh 19,6 208 157 10,6 8,0 0,8
Thién Tan 13,0 136 133 10,5 10,3 1,0
Thuong Hai 23,0 254 219 11,0 9,5 0,9
Trang Khanh 28,9 117 168 4,1 5,8 1,4
Ho Bic 57,2 236 250 4.4 4,4 1,1
Quang Dong 104,3 680 522 5,0 5,5 0,8
Tham Quyén 10,4 140 84 13,5 8,1 0,6

Piém khac biét 16n nhat cia thi trudng cac—bon Trung Qudc do 1a tién hanh thi diém trén
dién rong tai cac khu vue, thanh phd véi cac mirc d6 kinh té da dang khac nhau. Diéu nay cho
phép chinh phii Trung Qudc thir nghiém va danh gia hiu qua nh1eu giai phap quan ly thi trudng
khac nhau trong cung mét thoi diém. C6 thé néi, Trung quoc van dang & trong giai doan dau xay
dung va trién khai thi truong cac—bon. Céc thanh tyu, két qua hién tai chu yéu dén tur cac kinh
nghiém, bai hoc c6 dugc thong qua viéc tham gia Co ché phat trién sach CDM, va cam két manh
m& ctia chinh phu trong g phé véi bién doi khi hau. Miac du cac hé thong ETS thi diém c6 thé
chwa mang lai cac hiéu qua 16n vé tiét kiém ning luong hay gidm phat thai khi nha kinh, nhung
v6i nhitng bai hoc, thach thirc trong xay dung va van hanh s& hd tro chinh phii Trung Quoc giam
thiéu rui ro trong twong lai [15]. Viéc lya chon thi diém ETS trudc khi ap dung toan qudc ciing
dugc danh gia 1a pht hop v6i khai niém quan 1y chinh sach vi mé cta Trung Qudc ciing nhu cia
Viét Nam.

3.1.4. Thai Lan

La mot qudc gia co rat nhidu nét trong ddng véi Viét Nam, Thai Lan 1a dat nuéc ching ta
can tim hiéu va hoc tap cac kinh nghiém vé thi truong cac—bon. Ké hoach kinh té va phat trién
qudc gia 1an thir 12 (2017-2021) ctia chinh phii Thai Lan da dwa ra cac giai phap giam phat thai
khi nha kinh, trong d6 gdom xay dung thi truong cic—bon noi dia [16]. K& hoach tong thé bién
d6i khi hau qudc gia (2015-2050) ciing dé cap dén thi truong cac—bon nhu mot co ché tiém nang
trong giam phat thai khi nha kinh trong khu vyc tu nhén [17]. NDC cua Thai Lan cting nhan
manh tam quan trong cta co ché thi truong, cu thé 1a xay dung va trién khai thi trudng cac—bon
[18]. Tir 2013-2016, co quan Quén 1y khi nha kinh Thai Lan (TGO) da xay dung hé thong Do
dac—Bao cao—Tham dinh (MRV) cho thi trudng cac—bon ty nguyén ctia Thai Lan (Thailand V—
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ETS). Tir 2013-2014, xdy dyng hudng dan chiung cho MRV cho V-ETS. Tir thang 10/2014 dén
thang 9/2017, Thai Lan tién hanh thi diém hé thong V-ETS [19]. Muc tiéu trong giai doan dau
thi diém 1a kiém tra hé thong MRV, xiy dung huéng din MRV cap nganh va thiét 1ap han mirc
phat thai va phan b tin chi cho cac nha may thudc hé thong. Giai doan thi diém tht hai tir 2018
dén 2020 sé tién hanh thi diém hé théng dang ky va giao dich tin chi. Chinh pht Thai Lan ciing
dé cap dén co ché thi truong khuyén khich su tham gia ctia khu vyc tu nhan trong giam nhe phat
thai khi nha kinh trong K& hoach cai cach qudc gia. Chi tiét cu thé s& dugc dé xuat trong Pao
luat bién doi khi hau, c6 hiéu luc vao nam 2020.

Mic du van dang duoc phat trién, Thai Lan cho théy su két hop tha vi cta cac cong cu thi
truong duogc lién két, phu hop véi cac linh vuc khac nhau, v6i hé thong giao dich phat thai cho
nganh dién va cac nganh st dung nhiéu nang luong, va cac co ché bu dip va chimg nhan hiéu
qua niang luong cho cac nganh ma ETS s& 1a thir thach. Mdi quan tim vé nhiing han ché ddi véi
tang truong da dan dén viéc ap dung cac muc tiéu tuong doi chii yéu. Bén canh dé, viéc thir
nghiém hé thong ETS véi nhiing nén tang co ban dé thi truong tur diéu tiét va chap nhan hoat
dong cua cac thanh phan thi truong 1a nhitng bude di than trong can thiét cta Thai Lan thoi gian
qua. Hién nay, cic co s¢ nén tang cua hé thong ETS dugc cac doanh nghiép tu nguyén dang ky
tham gia s€ gitip cho vi¢c hoan thién chinh sach bao v€ moi truong va tim ra cong cu dinh gia
cac—bon thich hgp véi co quan quan ly nha nude cia Thai Lan [20].

K¢é hoach chi tiét thuc hién va trién khai Chuwong trinh V-ETS ctia Thai Lan trai qua cac giai
doan nhu sau: (1) Nam 2010: Tap trung nghién ctru bao cao khi nha kinh va MRV, tiém nang
giam phat thai; (2) Nam 2011: Nghién ctru va xac dinh cac nganh cong nghiép; cach tlep can
quy dinh mic tran va phan bd cho phép; (3) Nam 2012: Nghién ctru va dé xuat khung thé ché,
nguyén tic hoat dong, khuyen khich cac hoat dong trao d01 phat thai tu nguyén; (4) Nam 2013—
2014: Phat trién hé thong MRV; nghién clru cac nguyén tic bao céo khi nha kinh va kha niang
két ndi; (5) Nam 2015: Nghién ctru danh gia tac dong cua hé thong ETS va danh gia tac dong
cua bién d6i khi hau; (6) Nam 2018-2020: Cai thién va phat trién cac nguyén tic hoat dong, bao
gom ca hé thong ding ky va dé xuat 16 trinh va kién nghi vé chinh sach.

3.2. Pé xudt

Mot qudc gia dang phét trién nhu Viét Nam dugc cho 1 ¢6 sy hinh thanh cta thi truong
cac—bon la khi da thiét 1ap mot hé théng giao dich han ngach phat thai khi nha kinh, tin chi cac—
bon va viéc diéu tiét cua thi truong d6 can dam bao tinh toan ven moi trudng va tinh hiéu qua
kinh té. Thong qua nghién ciru thi truong cac—bon tai mot s6 khu vuc va qudc gia trén thé gisi,
c6 thé rat ra duge mot s6 bai hoc cho Viét Nam vé bdn khia canh chinh cua thi truong: (i) Chinh
sach; (ii) Pham vi va quy mo; (iii) T6 chirc va van hanh thi truong; va (iv) Hé thong do dac, bao
c40, thim dinh (MRV).

3.2.1. Chinh sach

Viét Nam da xay dung va hoan thién nhiéu vin ban quy pham phap luat dé thuc hién cac
chinh sach vé bao vé méi truong, c6 lién quan dén bién ddi khi hau hay lién quan dén thi truong
nhu phap ludt vé bao vé méi truong, phap luat vé khai thac tai nguyén, phap luat vé tiét kiém
nang luong va st dung nang luong hiéu qua, phap luat vé thue nhién li¢u hay phi bdo v€ moi
truong... Trén phuong dién quoc té, Viét Nam ciing 1a mot qudc gia tich cuc tham gia dam phan,
tham gia cac diéu woc quoc té vé khi hau nhu Nghi dinh thu Kyoto, Thoa thuan Paris, gop phan
vao nd lyc tmg pho véi bién ddi khi hau toan cau. Chinh pha Viét Nam dd ban hanh mét sb
Quyét dinh, Thong tu hudng dan lién quan dén cac co ché trao ddi tin chi song phuong va da
phuong nhu Co ché tin chi chung (JCM) hay Co ché phat trién sach (CDM). Tuy nhién, Viét
Nam chua c6 van ban phap luét cu thé riéng bi¢t danh riéng cho thi truong cac—bon ndi dia.

Dua trén kinh nghiém cac nudc, dé xay dung va van hanh thi truong cac—bon ndi dia, can
ban hanh vin ban phéap 1y c6 gia tri hiéu luc & cap cao, vi du nhu cac dao lut vé thi trudng cac—
bon & Lién minh chau Au, New Zealand, hay duoc thé hién qua vin ban quy hoach tim vi mo
nhu K¢é hoach phat trién kinh té x4 hoi ctia Trung Qudc. Thai Lan ciing du kién dwa cac noi dung
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vé thi truong cac—bon vao Luit Bién d6i khi hau cua quéc gia. Vi vy, dé tao co s xay dung thi
truong cac—bon cia Viét Nam, can c6 quy dinh chi tiét hon vé thi truong cac—bon trong Luat
Bao vé Mbi truong hién nay (diém d khoan 1 Diéu 41), cu thé 1a Nghi dinh v& thi truong cac—
bon tai Viét Nam. Ddi véi tung linh vyce cu thé, cling can dua ra nhitng yéu ciu giam phat thai
khi nha kinh tir cac ngudn phat thai trong cac linh vuc ning lugng, cong nghiép, nong nghiép,
quéan 1y chit thai vao cac chwong trinh hanh dong, chién luoc, quy hoach, ké hoach cua cac
nganh/ linh vuc tir Trung wong dén dia phuong; tién t6i 4p dung bat budc tiéu chi giam phat thai
khi nha kinh khi thim dinh, phé duyét cac chuong trinh, nhi€ém vy, dy an phat trién trong cac
nganh/ linh vuec.

3.2.2. Pham vi va quy mo

Thi trudong cac—bon v6i quy md va pham vi rong va phirc tap thuong sé mang lai nhiéu hiéu
qua hon nhung dong thoi doi hoi su chuan bi va co s¢ phap ly, k¥ thuat chi tiét hon. Viét Nam
can can nhic vé mirc do quy mé & g1a1 doan ban dau khi thiét lap thi truong, co thé thi dlem o
quy md nganh (nhu Lién minh chau Au) hoic dang tu nguyén (nhu Théi Lan), hodc co ché cip
dia phuong (nhu Trung Qudc). Khi xem xét pham vi thi truong cta Viét Nam, cn can nhéc ca
nam yéu t6 cdu thanh thi trudng cac—bon theo Hinh 2.

Xuit phat diém Két qua mong muén
ETS la dong lwc
giam phat thai
cac-bon

Giai doan tim
hiéu ETS 1

Gom cac nguon Go6m cac ngudn phat
phat thai dé MRV thai MRV chinh xac

Tuén thi Tuén thii chit ché ap dung cho tht ca cac khi nha kinh

Tir cao xubng Bing quy chuén va déu

Phiin bb . ”
thap gia

> Huong dén diu gia 100%

Trao débi Han ché Thiét ké hé tro thi truong thir cip, dim béio 6n dinh

Hinh 2. Céc yéu t6 c4u thanh thi trudng cac—bon.

Mirc d6 v& pham vi va quy mé cua thi truong phu thude vao hién trang vé chinh sach, kinh
nghiém va hé thong MRV dang c6 ciia Viét Nam. Vi cac yéu td gin nhu & mirc so khai, Viét
Nam can c6 cac giai doan ban dau tim hiéu nhu cau thi truong. Theo do, cAu trac thi truong co
thé di tir cap d6 don gian dén cac ké hoach vdi cdu trac phirc tap hon khi murc do sin sang tham
gia thi truong cua cac bén ting 1én. Cac nudc dang phat trién bao gdm Viét Nam c6 thé thyuc
hién cac chinh sach don gian hoa khi mirc d6 sin sang tham gia giao dich 13 thp va ting dan 1én
céc hé théng phirc tap hon theo thoi gian.

Mic di quy mé cua hé thdng trao déi tin chi cac—bon & Viét Nam khong thé so sanh duoc
v6i Trung Qudc hay khong thé phat trién dd so va chi tiét ngay nhu thi trudng Lién minh chéu
Au va c6 tinh lién linh vyuc nhu thi truong New Zealand, nhung nhiing thach thirc va cac giai
phap tiém ning khac c6 thé phi hop véi cac hoach dinh chinh sach ciia Viét Nam va Viét Nam
hoan toan c6 thé hoc tap budce di phat trién cua cac nudc va dua ra mot 10 trinh thi diém ban dau.
Cu thé, c6 thé tién hanh cho phep giao dich thi diém trong mot nganh (vi du nhu nganh thép,
nganh xi ming, nganh san xuat dién, nganh chit thai...), voi quan diém bd sung thém cac nganh
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khac & giai doan sau, hoac cé thé thi diém tai mot sb thanh phé, khu vuc c6 hoat dong kinh té
phat trién manh (vi du nhu Ha N¢i, hodc dong bang song Cuu Long) va dan dan mo rdng quy
mo cua thi truong.

3.2.3. T6 chirc va van hanh thi truong

C6 nhiéu bai hoc vé& quan 1y nha nude nham tao co s& cho viée sin sang giao dich trén thi
truong cidc—bon ma ching ta ¢ thé hoc duoc tir kinh nghiém qubc té khi xay dung thi truong
cac—bon cho Viét Nam. C6 nhiéu kinh nghiém vé cach thirc quan 1y nha nudce voi ddi véi van dé
nay Viét Nam c6 thé tham khao nhu kinh nghiém cta Trung Qudc hay Thai Lan 14 hai qubc gia
¢6 hoan canh twong dong ciing dang thi diém van hanh thi truong cidc—bon. Mot thuan loi khac
ctia Viét Nam 12 d3 c6 nhiéu nam kinh nghiém va hoat dong tich cuc trong cac co ché tao tin chi
song phuong va da phuong nhu JCM va CDM. Tuy nhién, cong tac quan ly nha nude vdi hoat
dong giao dich tin chi cac—bon nhu 1a mot san pham hang héa vo hinh cua thi truong cac—bon 1a
kha méi me, v6i pham vi rong, da nganh, nhiéu linh vuc, quan Iy thi truong thi cic—bon can sy
tham gia tir cap Trung wvong dén cap Bo, nganh, dia phuong.

Chinh vi vy, can thiét lap mot uy ban quan ly & cap qudc gia voi cac dau moi, thanh vién
tir cac BO, nganh c6 lién quan. Uy ban nay s& ¢ nhiém vu phé duyét cac phuong phap ludn, danh
muyc doanh nghi¢p tham gia thi truong va han mirc phat thai phan b6 cho tirmg doanh nghiép theo
giai doan. Uy ban nay s& dugc hd trg boi cac Ban Ky thuat va Ban Thu ky. Ban Ky thuét s& dugc
thanh 13p véi cac thanh vién 1a chuyén gia tw vin ky thuat, c6 chuyén mén sau vé timg linh vuc
trong thi truong. Nhiém vu ctia Ban Ky thuat d6 1a xay dung cac phuong phap luan, tinh toan
cdc mo hinh phat thai cia cac nganh trong tuong lai. Cac tiéu ban ky thuét ciing c6 thé duoc
thanh Iap cho cac cép the”ip hon thudc cac B9, nganh va dia phuong, day la nhi€ém vu rat can thiét.
Tai Viét Nam, hién nay chua hinh thanh chinh thirc cdc nhom/ban k¥ thuét truc thudc cac B9,
nganh. Ban Thu ky s& c6 nhiém vu hd tro k¥ thuat, dleu phdi giita cac bén lién quan, dong thoi
quan ly h¢ thong co s6 dir liu, dam bao sy thong sudt ctia thong tin, hd tro Uy ban quan 1y dua
ra cac quyét dinh.

3.2.4. Hé thong Po dac—Bao cao—Tham dinh (MRV)

Hé théng MRV cén duoc xay dung va thuc hién trong bat ky thi truong cac—bon nao. HE
théng MRV ciing dugc sir dung rong rii trong cac co ché, dé an giam phat thai khi nha kinh trén
toan thé gidi. Co thé coi xdy dung va trién khai thanh cong hé thong MRV 1a bude dau tién dé
tién t6i hinh thanh thi trudng cac—bon ndi dia (nhu trong truong hop ciia Thai Lan). Cac phuong
phap do luong va danh gia lugng phat thai khi nha kinh cua cac hanh dong, du an phai la mot
san pham cua ca mot quy trinh trong d6 cac quyét dinh chinh tri da duoc cam két dé tao thanh
mot khuén kho phap 1y cho cac hoat dong giam nhe ndi chung va hé thong MRV noi riéng.

Trude hét, can xdy dung hé théng MRV & cap qudc gia va cap nganh/linh vyc phu hop voi
didu kién cu thé ciia Viét Nam va quy dinh cia UNFCCC. Bé thiét 1ap va van hanh hé thong
MRV can xay dung quy dinh, _quy trinh do dac, bao cdo va tham dinh cu thé, rd rang va phu hop
v6i diéu kién Viét Nam cho cap qudc gia va cac linh vuce: nang lugng, cc qua trinh cong nghiép,
néng nghiép, LULUCF va chét thai. Pong thoi can thanh 1ap co cu to chirc va co ché van hanh
MRV, c6 nghia la dua ra cac chiic nang, nhiém vu cu thé cua céc co quan Chinh phu, dia phuong
vé cac hoat dong do dac, bao cdo va tham dinh. Cac hoat dong nay c6 mbi lién két khong thé
tach biét, trong do do dac la mot diéu kién tién quyét cho qua trinh bdo cdo va tham dinh.

Hé thong MRV cap quoc gia s€ dya trén phuong phap tiép can theo huéng tir trén xudng
cho muyc ti€u giam nhe quoc gia va can duoc thé hién ¢ vin ban phap 1y tam quoc gia nhu Nghi
dinh va Quyét dinh ciia Tha tuéng Chinh pha. Trong khi d6, dé xuat MRV cép nganh s& dua
trén phuong phép tiép can tir dudi 1én ma khong phu thudc nhidu vao hé thong thu thap dit licu
tap trung. Nhimng hé théng MRV cap nganh s& huéng dan do luong & cdp d6 du an hodc cip
nganh. Viéc phén cép cac cach tiép can ciing dem lai nhitng loi ich thiét thyc. Linh vurc nao sém
xay dung va trién khai hé théng MRV thi sém dugc tham gia thi truong. Hon nita, ning lyc giam
sat, bao c4o va thAm dinh cac hanh dong giam nhe phat thai khi nha kinh c6 thé duoc hoc hoi tir
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cac kinh nghiém hién ¢6 nhu CDM, JCM, hodgc tiéu chuén ISO trong quan 1y méi trudng va ning
lugng ma ap dung pho bién & Viét Nam.

4. Két luan

Ttr co s6 phap 1y dén giai doan trién khai thyc hién, cac khu virc va qudc gia déu can khoanh
vung xac dinh pham vi va quy mo thi truong dé tir d6 co duoc ¢ sy phdi hop giira cac Bo, nganh
lién quan. Ddng thoi, viée xdy dung va trién khai thanh cong hé thing MRV dugc coi 13 co so
thuc tién va 1a nén tang dé hinh thanh thj truong cac—bon. Kinh nghiém tir cac nudc 1a bai hoc
rat quan trong cho Viét Nam trong viéc xay dung va trién khai khung thi truong cac—bon trong
tuong lai.

Viét Nam da c6 cam két manh mé d6i v6i van dé phat trién bén viing va ing ph6 voi nhiing
thach thirc ctia bién ddi khi hau. Pay ciing 14 co hoi dé Viét Nam chuyén d6i mé hinh phat trién
kinh té bén vimng. Thong qua viéc nghién ctru tinh hinh khu vyc va qudc gia trén thé gidi, co thé
théy thi trudng cac—bon cua cac nudc déu duoc cac chinh pht coi la try ¢t trong chinh sach
giam phat thai khi nha kinh. Co so chinh sach déu bat nguon tir cac cam két qudc té va myc tiéu
giam phat thai qudc gia, duoc luat hoa, quy dinh thong qua cac van ban phap luat quan trong.
Pé thiét 1ap, van hanh thi trudng cac-bon noi dia, can nghién ctru ban hanh cac chinh sach lién
quan sau: (1) Nghi dinh v& thi trudong cac—bon; (2) Quy dinh 10 trinh, giai phap dé phat trién thi
truong cac—bon, bao gom quy mo cua thi truong; (3) Quy dinh vé co cdu t6 chirc, van hanh thi
truong; (4) Quy dinh vé hé thong MRV cép qudc gia, cip nganh/linh vuc.

Dong gop cua tac gia: Xay dung nghién ctru y tuong: M.K.L., N.T.C.; Lya chon phuong phap
nghién ciru: M.K.L., D.T.A.; Xt 1y s0 liéu: L.Q.H., N.T.C.; Viét ban thao: N.T.C., D.T.A.; Chinh
stra bao cao: M.K.L., L.Q.H.

Loi cam on: Tap thé tac gia xin tran trong cam on Pé tai KHCN cap qudc qia “Nghién ciru dé
xuét mé hinh thi truong cac—bon ¢ Viét Nam”, thudc Chuong trinh “Khoa hoc va cong nghé tng
pho véi bién dbi khi hau, quan 1y tai nguyén va moi truong giai doan 2016-20207, ma sd
BDKH.40/16-20 d3 hd trg vé sb liéu va phuong phap luin dé thuc hién bai bao nay.

Loi cam doan: Tap thé tac gia cam doan bai bio nay 1a cong trinh nghién ciru cua tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugce sao chép tir nhitng nghién curu trude day; khong co
su tranh chap 1o1i ich trong nhom téc gia.
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Carbon market: international experiences and policy proposal for
Viet Nam
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Abstract: Viet Nam considers climate change a matter of survival. Viet Nam's response to
climate change must be always associated with sustainable development towards a low—carbon
economy. Accordingly, in the Nationally Determined Contribution (NDC), with domestic
resources, by 2030, Viet Nam commits to reduce total greenhouse gas emissions by about 9%
compared to the Business—As—Usual scenario, focusing on 5 main sectors: energy; waste;
agriculture; land use, land use change, and forestry (LULUCF); and industrial processes. This
contribution can be increased by up to 27% with international support through bilateral as well
as multilateral cooperation and the implementation of new mechanisms under the Paris
Agreement. Along with mitigation efforts, the Government of Viet Nam also places a priority
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on maintaining the momentum of socio—economic development. In such a context, it is suitable
and practical to develop and establish a domestic carbon market in accordance with the
economic, political and social conditions of Viet Nam. However, in order to support the
development of domestic carbon markets in Viet Nam, it is necessary to, first of all, study
international experiences in carbon market formulation, and to understand the context of
formulation, the goals and how the markets operate. The domestic carbon markets in different
countries have different characteristics, the markets of developed countries are different from
those of developing countries. Based on the synthesis of international experiences, analysis of
the current state of institutional and policy infrastructure in Viet Nam, the article proposes
specific solutions towards developing and successfully implementing the domestic carbon
market for Viet Nam.

Keywords: Domestic carbon market; Nationally Determined Contribution; ETS.
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Tém tat: Bai bao tong quan va danh gia phan bd vé mat khong gian sai sé dy bao bao trén
khu vuc Bién Pong giai doan 2012-2016 tir cac md hinh dy bao thoi tiét sé tri (NWP) quy
mo toan cau dang dugc ung dung trong nghiép vu du bao bio tai Trung tim Du bao khi
tugng thiy van qudc gia hién nay, bao gdm mé hinh GFS (Hoa Ky), m6 hinh GSM (Nhat
Bén) v6i do phan giai 50km x 50km, m6 hinh IFS (Trung tam Du béo thoi tiét han vira Chau
Au, ECMWF) véi d6 phan giai 14km x 14km. Nghién ctru sir dung s6 lidu quy dao chuan
(best—track) ctia Trung tdm canh bao bao cua Hai quan Hoa Ky (Joint Typhoon Warning
Center — JTWC). Mot ludi tinh v6i do phan giai 50km x 50km duoc thiét 1ap dé xac dinh sai
s6 trung binh trén timg 6 ludi, qua d6 dua ra duoc phan bd vé miat khong gian trén Bién
Pong cua cuong d bao va quy dao bao clia cac mo hinh nay trong giai doan 2012-2016.

Tir khoa: Sai s6 du bao béo trén Bién bong; Phan bd sai s6 du bao bao.

1. Pit van dé

Céc phuong phéap co ban trong du bao bio gdm: i) phwong phap Synop véi ban chat dya
trén phén tich co ché dong luc va tuong tac gitra cac trung tam tac dong dén bao, ii) phuong
phap thng ké sir dung s6 liéu quy dao chuan nhiéu nam dé xay dung phuong trinh thong ké
trong du bao quy dao va cuong do bao (vi du xdy dung phuong trinh hoéi quy tuyén tinh véi
nhan t6 quan tric bio) va ii1) phuong phap dong luc sir dung san pham du bao truong khi
quyén tir cac mo hinh s6 [1, 2]. Phuong phap Synop dua trén s lidéu quan trac truyén thong
dé thiét 1ap ban d6 bé mit va trén cao, qua d6 phén tich anh hudng cta cic trung tim tac
dong cua quy mo 16n. Phuong phap théng ké dua trén hai phuong phap chinh gém phuong
phap quan tinh (persistence) va phuong phap khi hau (c/imatology). Phuong phap quan tinh
1a phuong phap ngoai suy tir cac thong s6 da qua cua con béo. Day la phuong phap c6 hi¢u
qua t6t d6i voi thoi doan du béo ngan xap xi 12h. Phuong phap dong luc (hodc phuong phap
s0) 1a phuong phap tich phéan cac phuong trinh chuyén dong thong tri trong khi quyén (h¢
phuong trinh Navier—Stockes). Tr cac md hinh chinh ép (barotropic) don gian véi gia thiét
khi quyén kho (loai bo bién 4m) dén mo hinh phirc tap sau nay vdi viée giai h¢ phuong trinh
day du, hién nay cac chuyén dong quy m6 16n duge nhiig md hinh toan cau moé phong va dy
bao kha tét, qua d6 mang lai két qua dy bao quy dao bdo vuot bac so véi hai phuong phap
trén, dic biét & han sau 3 dén 10 ngay [3, 4].

Phuong phap dong luc cho phép mé phong du bao thanh céng cac con bao co6 quy dao
hét strc phtic tap ma hai phuong phap trén khong the cung cap, vi du nhu thoi diém ton tai 2—
3 con bao ciing mét lc cling duwoc mo hinh toan cau nim bat (ton tai hidu ting tuong tic bao—
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bao Fushiawa [1]). Vi du minh hoa trong Hinh 1 v&i dy bao con bdo TEMBIN hoat dong trén
Tay Bic Thai Binh Dwong va anh huéng dén Bién Pong tir ngay 19 thang 8 dén ngay 30
thang 8 nam 2012, mé hinh toan cau dy bao tir ngay 23/8/2012 trd di déu mé phong dugc su
quay nguoc quy dao ra khoi bién Pong cia con bdo ndy do anh huong cua con bdo
BOLAVEN phia ngoai. Véi dac tinh cung cap du bao mot cach dinh lugng va chi tiét, hién
nay phuong phap du bao sO ¢6 vai tro 16n trong viéc dua ra nhitng du bao va canh bao hién
tugng thoi tiét néi chung va du bao bdo néi riéng. Chat luong dy bao tir md hinh so dugc cai
thién hét strc 13 rét theo thoi gian thong qua viéc ning luc may tinh c6 cac bude tién dot pha,
tang cuong quan tric thong qua vé tinh tham sat tién tién va ung dung bai toan dong hoa sb
liéu [5, 6].

Quy dao bao trong thuc té Du bao 24h

Mean Sea Level Pressure
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Hinh 1. Quy dao chuin (trai ngoai cung) va du bao 3 ngay con bdo TEMBIN ciia mé hinh GFS.

Hién nay trong nghiép vu du bao bao tai Trung tim Dy bao khi tuong thuy van qubc gia,
3 ngudn tham khao chinh bao gom: i) tir cac trung tim du bao qudc té nhu JTWC cua Hai
quan My, RMSC ciia Nhat ban; ii) tir cac mo hinh du bao toan cau gom mé hinh GFS ciia My
va mo6 hinh GSM cuta Nhat; iii) tr cac mo6 hinh khu vuc ha quy mé dong luc tir cac mo6 hinh
du bao toan cau, ¢ ddy gdm mo hinh WRF (M¥) vé6i bién diéu khién tir mo hinh GFS (WRF-
GFS) va bién diéu khién tir moé hinh GSM (WRF-GSM) [7]. Tir nam 2012, Trung tim Dy
bao khi twong thuy vin qudc gia tiép nhan thém mot ngudn du béo tir md hinh IFS cia Trung
tam Dy bao khi tugng han vira Chau Au-ECMWF [8]. V¢i nhing uu diém 16 rét vé du bao
bdo no6i chung va du bao quy dao bao noi riéng tur cac nguén du bao md hinh dong luc, viéc
danh gia sai s6 du bao bdo tir cac ngudn du bao cac mo hinh sé tri nay s& cho phép biét duoc
céc thong tin vé do tin cay khi tmg dung trong nghiép vu va diy ciing 1a muc tiéu nghién ctru
cua bai bao [9].
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2. Phwong phap va tap sb liéu nghién ciru

2.1 86 liéu thir nghiém

Trong nghién ctru st dung s6 liéu quy dao bio chuan (best—track) cua Trung tim canh
b4o bdo JTWC cua Hai quan My. Chi tiét cac con bio va cac phién du bao dugc dua ra trong
bang 1. Cac danh gia thuc hién dén thoi han du bao 72h. St dung sb lieu quy dao chuan cua
Trung tdm canh bao bao ctia JTWC, médt ludi tinh véi @6 phan giai 50km x 50km dugc thiét
lap dé xac dinh sai s6 trung binh trén ting 6 ludi, qua d6 dua ra dugc phan bd vé mat khong
gian trén Bién Dong cia sai s6 du bao cudng do bio va quy dao bio cua cac mo hinh nay

trong giai doan 2012-2016.

Bang 1. Cac phién dy bao cua cac con bdo nam 2012-2016 hoat dong trén Bién Pong dugc dua vao

danh gia cho cac mo hinh NWP.

Nim Tén Bio theo qubc té

Phién du bao diu tién

Phién du bao két thic

(YYYY/MM/DD/HH) (YYYY/MM/DD/HH)
TALIM 2012061800 2012061900
DOKSURI 2012062800 2012062900
VICENTE 2012072012 2012072400
~ KAI-TAK 2012081500 2012081700
§ TEMBIN 2012082312 2012082612
GAEMI 2012092900 2012100512
SON-TINH 2012102412 2012102800
BOPHA 2012120500 2012120800
WUKONG 2012122700 2012122800
SONAMU 2013010312 2013010412
BEBINCA 2013062100 2013062212
RUMBIA 2013070100 2013070100
CIMARON 2013071712
JEBI 2013073100 2013080212
“@ MANGKHUT 2013080612 2013080700
& UTOR 2013081112 2013081412
USAGI 2013092012 2013092200
WUTIP 2013092712 2013093000
NARI 2013101112 2013101412
KROSA 2013103100 2013110312
HAIYAN 2013110812 2013110912
HAGIBIS 2014061412
RAMMASUN 2014071512 2014071900
- KALMAEGI 2014091400 2014091612
§ FUNG-WONG 2014091900
SINLAKU 2014112800 2014112812
HAGUPIT 2014120812 2014121100
JANGMI 2014123012 2014123100
KUJIRA 2015062100 2015062312
LINFA 2015070500 2015070812
b VAMCO 2015091400
& DUJUAN 2015092800
MUIJIGAE 2015100200 2015100400
MELOR 2015121500
=t NEPARTAK 2016070712 2016070800
S MIRINAE 2016072612
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Phién du bdo diu tiéen  Phién du bio két thic

Nim Tén Bio th oc té
am - Ten BAoTheo quoct®  vyyy/MM/DD/HH)  (YYYY/MM/DD/HH)

NIDA 2016073100 2016080112
DIANMU 2016081800 2016081812
MERANTI 2016091312

AERE 2016100600 2016100900
SARIKA 2016101512 2016101800
HAIMA 2016101912 2016102012
TOKAGE 2016112500 2016112700
NOCK-TEN 2016122600 2016122700

2.2 Sai s6 du bdo bado

Sai s du bao quy dao DPE (Direct Possition Error) 1a khoang cach gitra vi tri tim bdo
quan trac va vi tri tam bao dy bao dugc tai ting thoi han du bao). Vi R, 1a ban kinh Trai dat,
kinh‘d(f) (lat) va vi dg (lon) cua tam bao du bao tir mo6 hinh, DPE dugc xac dinh trong hé toa
d6 cau theo cong thic (1) nhu sau [6]:

DPE = R, x Arccos{sin(latyrwc ) % sin(latgy pso)
+ cos(latyrwe) X cos(latay pao) (1)
, x cos(lonyrwe — longy pao)} ’ ’

Sai s0 du bao cuong d6 bdo dugc xac dinh 1a sai s trung binh tuyét doi gitra cuong do

bdo xac dinh tir cac m6 hinh NWP va tir cuong d6 bao tur tap so liéu quy dao bao chuan.

3. Két qua

Trong hinh 2, 3 va 4 dua ra phan bd sai s6 du bao quy dao cia mo6 hinh GFS, GSM va
IFS tai cac thoi han du bao 24h, 48h va 72h. C6 thé thdy rang, khu vuyc sai s6 dac biét 16n khi
bdo d6 bd vao khu vuc ven bién céc tinh Bic B6 ton tai & ca 3 thoi han du bao, khoang 120
140 km v&i md hinh GFS han 24h, 180-260 km véi han 48h va 300-380 km voi han 72h.
Db6i v6i mé hinh GSM, sai s6 nam trong khoang 120—130 km v&i han 24h, 220-260 km véi
han 48h va 360420 km véi han 72h. P6i voi mé hinh IFS, sai s6 nam trong khoang 120—
130km v61 han 24h, 180-200 km v6i han 48h va 240-270 km v6i han 72h. Khu vye phia Bac
va giira Bién Pong, dic biét khu vuc phia Dong quan dao Hoang Sa cting 1a khu vyc c6 sai 56
quy dao lon. Trong 3 md hinh toan cau cd thé thay rd dugc sai s6 thap nhat tir mo hinh IFS,
véi sai sb han 72h ¢6 thé tuong duong han 48h cuia cdc mo hinh con lai.

AVERAGE 24H FORECAST TRACK ERROR ON THE SOUTH CHINA SEA ™ AVERAGE 48H FORECAST TRACK ERROR ON THE SOUTH CHINA SEA p AVERAGE 72H FORECAST TRACK ERROR ON THE SOUTH CHINA SEA "o

GFS-DPE24h | . /% ||: 'GFS'DPE4sh’ . % |I: [IGFS'DPEZ2RN s/ %

Hinh 2. Phan bd sai s6 du bdo quy dao ciia mé hinh GFS tai cac thoi han du bao 24h, 48h va 72h
(Pon vi km).
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Hinh 3. Phéin b sai s6 du bao quy dao ctia mé hinh GSM tai cac thoi han du bao 24h, 48h va 72h.

) AN PV f
a8 \! \ i
N, %, \\ 450
Y kY \ 420
\ Vi V- 0
b b G "
v s 00
N é » 270

& g

b / A
80 J 210
n bz b o 180

"y 4 AR P
. - ”
\ P “ ! he ) 4 ) 2 |l

- D / g AN 2 0 s \ € s

B A (G S ! ) " A - B e § *
o o 2 . / = wE X “
: R e Y|k IFS-DPE72h ot 1R
IFS-DPE24 N gk IFS-DPE4Sh Wb e R |
ok S o 10 { N P u % e

0 3 100 108 1o ne - - e L

Hinh 4. Phan b sai s6 dy bao quy dao ctia mé hinh IFS tai cac thoi han dy béo 24h, 48h va 72h (Pon
vi km).

Trong hinh 5, 6 va 7 dua ra phan bd sai s6 du bao cuong d6 cia mé hinh GFS, GSM va
IFS tai cac thoi han du bao 24h, 48h va 72h. Ta théy r@ing khu vuc sai s dic biét 16n khi bio
d6 bd vao khu vuc ven bién cac tinh Pong Bic Bo va céc tinh thudc Bic Trung B6 va Trung
Trung B§. Sai sb cuong do bao dac biét 16n li€n quan dén hai xu thé di chuyén cua bao gém
qua phia Bic dao Hai Nam r6i di vao vinh Bic Bd va dd b vao cac tinh ven bién Pong Bic
B0 va cac con bdo di chuyén phia dudi dao Hai Nam anh hudng dén khu vuc Béic B0, Bic
Trung B¢ va Trung Trung BJ.

D6i voi md hinh GFS, sai s6 trung binh tuyét d6i nam trong khoang 12—14 m/s cho khu
vuc Dong Bic, khu vuc Quang Binh— Quang Tri co sai s6 16n hon tir 16-20 m/s tai thoi han
du bao 24h. O han 48h, sai s6 khu vuc d6 bd vao cac tinh Bic Trung Bo va Trung Trung Bo
nam & khoang 16-18 m/s trong khi khu vuc Dong Bic Bo ¢6 sai s6 16n hon han so v6i han
24h, nam ¢ khoang 18-24 m/s. O thoi han du bao 72h, sai s6 ciia mo hinh GFS khé tuong
duong v6i han 24h. Diém luu y 1 rét cia sai sé cuong do tir md hinh GFS 1a phan b theo
hai huéng quy dao chinh cta cic con bdo hoat dong di qua khu vuc phia bac va phia nam cta
dao Hai Nam Trung Quéc. Sai sb dic biét 1on khi bio di qua khu vuc phia bic dao Hai Nam,
phia nam ciia ban dao Loi Chau Trung Qudc trude khi di vao vinh Bic Bo.

Sai s6 trung binh tuyét d6i dy bao cudng d6 ctia mé hinh GSM ¢ han 24h vao khoang
14-16 m/s cho khu vic d6 bd ven bién Bic Trung Bo va Trung Trung Bo va vao khoang 20—
24m/s cho khu vuc d6 bd ven bién cac tinh bong Bic Bo. Khac so vi mé hinh GFS, sai s6 &
han 48h va 72h cia mé hinh GSM 16n hon rat nhiéu so v&i han 24h, khu vuc ven bién Bic
Trung B¢ va Trung Trung B tir 1822 m/s tai han 48h va tir 2632 m/s & han 72h. Tuy nhién
khu vuc phia Pong Bic Bo, sai sb tai cac han 48h va 72h cua md hinh GSM thép hon so véi
han 24h. D6i véi mé hinh IFS, sai s6 & 3 thoi han dy bao kha ddng déu nhau, vao khoang 18—
22 m/s khu vyc Bic Trung Bo va Trung Trung B va phia Bong Bic Bo. Trong 3 md hinh
toan cau co thé thiy, & han 24h va 48h c6 su tuong dong vé sai s6 ciia mo hinh GFS va IFS
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trong khi GSM ¢6 sai s6 16n nhat lién quan dén khu vuc Pong Bic Bo. O han 72h, mé hinh
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GSM c6 sai s6 16n nhit lién quan dén khu vic ven bién Bic Trung Bo va Trung Trung Bo.
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Hinh 5. Phan bd sai s6 du bao cuong d6 ctia md hinh GFS tai cic thoi han du bao 24h, 48h va 72h
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Hinh 7. Phan bd sai s du bao cuong do cia mo hinh IFS tai cac thoi han du bao 24h, 48h va 72h

(Bon vi m/s).

4. Két luin

cau dang dugc ung dung trong nghiép vu du bao bao tai Trung tdm Du bao khi tuong thuy

Nghién ciru dd budc dau dua ra cac két qua danh gia phan bd vé mat khong gian sai sb
du bao béao trén khu vic Bién Dong giai doan 2012-2016 tir cac m6 hinh s6 tri quy m6 toan

van quoc gia hién nay. Mot s6 két qua chinh cho thay khu vyc bdo d6 bd vao cac tinh ven
bién Pong Bic Bo ¢o sai s6 10n lién quan dén cac con bio c6 qui dao di chuyén qua phia bic

dao Hai Nam (Trung Quéce), phia nam ban ddo L6i Chéu (Trung Quéc) trude khi di vao vinh

Béc Bo. Pbi voi cac con bio di vao cac tinh ven bién Bic Trung B va Trung Trung Bo ciing
1a khu vuc c6 sai sé du bao 16n, dic biét ddi voi du bao cuong do bao. Trong 3 mo hinh toan
ciu co thé thdy rd duoc sai s6 thdp nhit tir mo hinh IFS, véi sai s han 72h c6 thé tuong
duong han 48h ctia cac mo hinh con lai. Ddi véi sai sb cuong do bao, & han 24h va 48h co6 su
tuong dong vé sai s6 ciia mé hinh GFS va IFS trong khi GSM c¢6 sai s6 16n nhit lién quan
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dén khu vuc bong Bic Bo. O han 72h, md hinh GSM c¢6 sai s6 16n nhét lién quan dén khu
vuc ven bién Bic Trung B va Trung Trung Bo. Vé mit tin cdy, mo hinh IFS cho thiy rd rét
vé tinh 6n dinh trong sai sO & cac thoi han du bao khac nhau so voi cac mo hinh con lai. Vi
han ché vé& mit mau danh gia nén nhimg ket qua trén day la cac gia tri mang tinh trung binh,
qua d6 c6 dugc buc tranh so bd vE sai s6 du béo bdo phan bd theo khong gian trén Bién
Dong. Nhimg nghién ctru tiép theo s& dugc thuc hién véi lugng miu 16n hon va céac kich
thudc ludi xac dinh sai s6 khac nhau dé dua ra thém muc do tin cdy cua cac danh gia nay.
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T.Q.N.,, TN.Q; Chlnhsuabalbao T.Q.N.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru ciia tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugce sao chép tur nhiing nghién ctu trude day; khong
c6 su tranh chap lgi ich trong nhom tac gia.

Loi cam on: Nghién ctru dugc thuc hién trong khuon khé dé tai “Nghién ctru co s6 khoa hoc
va thuc tién dé xay dung quy chuan vé ky thuat du bao, canh bao bio va ap thap nhiét d6i”
Tai liéu tham khao

1. Tién, T.T. va cs. Xay dung cong ngh¢ du bao lién hoan béo, nuéc dang va séng &
Viét Nam bang mo hinh s6 véi thoi gian du bao trude 3 ngay. Béo céo tong két Dé
tai NCKH cap Nha nudc thude Chuong trinh "Khoa hoc va cong nghé phuc vu phong
tranh thién tai, bdo v€ moéi truong va st dung hop 1y tai nguyén thién nhién". MS:
KC.08.05/06-10, 2010.

2. Wang, B.; Elsberry, R.; Wang, Y.; Wu, L. Dynamics of the tropical cyclone motion:
A review. J. Atmos. Sci. 1998, 22, 535-547.

3. Goerss, J.S.; Sampson, C.R.; Gross, J.M. A history of western North Pacific tropical
cyclone track forecast skill. Weather Forecasting 2004, 19, 633—638.

4. Sampson, C.R.; Goerss J.S.; Weber, H.C. Operational performance of a new
barotropic model (WBAR) in the Western North Pacific Basin. Weather and
Forecasting 2006, 21, 656—662.

5. Tién, T.T.; Thanh, C.; Phuogng, N.T. Du bao cuong do bao béng mo hinh WRF han 5
ngay trén khu vuc bién Dong. Tap chi Khoa hoc Pai hoc Quéc gia Ha Ngi 2012,
155-160.

6. Tién, T.T.; Thanh, C.; Truong, N.M.; Hién, T.D. Panh gia budc dau kha ning du bao
quy dao bio bang mé hinh MMS5 két hop véi cai xoay nhéan tao va cdp nhat s lidu
dia phuong khu vuc Viét Nam. Tap chi Khoa hoc Pai hoc Qu(fc gia Ha Ngi 2009,
109-114.

7. Hoang Ptric Cuong, Nghién ctru ing dung mé hinh WRF phuc vu du béo thoi tiét va
bdo ¢ Viét Nam. Bdo cdo tong két dé tai NCKH cap Bg, 2011,

8. Hoa, V.V. va cs. Nghién ctru ung dung s6 liéu du bao cua Trung tam Du bao thoi tiét
han vira Chau Au dé nang cao chit luong du bao han thang va han mua cho khu vuc
Viét Nam. Bdo cdo tong két dé tai NCKH cap Bé, 2016, 129.

9. Carr, L.E.; Elsberry, R.L. Dynamical tropical cyclone track forecast errors. Part I:
Tropical region error sources. Weather and Forecasting 2000, 15, 641-661.



Tap chi Khi tuong Thity van 2020, 719, 87-94; doi:10.36335/VNJHM.2020(719).87-94 94

The spatial distribution of tropical cyclone forecast errors from
numerical weather prediction models over Bien Dong sea

Tran Nhu Quynh!, Tran Tan Tien?, Tran Quang Nang'”
! National Center for Hydrometeorological Forecasting; trannang030984@gmail.com;
2 Ha Noi University of Science; tientt49@gmail.com

Abstract: The article evaluates the spatial distribution of tropical cyclone (TC) forecast
errors in the Bien Dong Sea for the period 2012-2016 from global numerical weather
prediction models (the US GFS model and Japanese GSM model with 50km x 50km
resolution, the IFS model of the European Centre for Medium—Range Weather Forecasts —
ECMWF with resolution 14km x 14km). Using the US Navy’s Joint Typhoon Warning
Center (JTWC) best—track data, a grid with a resolution of 50km x 50km was set up to
determine the average error on each grid, thereby giving the spatial distribution of TC’s
forecast over the Bien Dong sea.

Keywords: Tropical cyclone forecast error over Bien Dong sea; Spatial distribution of
tropical cyclone (TC) forecast errors.
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BAN TIN DU BAO KHi TUQNG, THUY VAN THANG 11 NAM 2020

I. TINH HINH KHI TUQONG

1.1 Nhén dinh xu thé thoi tiét dic biét trong thang

Tuan dau thang 11/2020, MJO trong pha ngin can dbi luu trén khu vuc bién Dong. Dy
tinh trong thang c6 khoang 3—4 xoay thuan nhiét d6i (XTND) hoat dong trén khu vuc bién
bong.

Trong thang 11/2020 khong khi lanh (KKL) hoat dong v&i cudng d6 manh dan va tan
suét xuét hién nhiéu hon. Kha nang trong thang xuét hién tir 4-6 dot KKL va KKL c6 cuong
d6 manh hon s& tap trung nhiéu vé nhiing ngay cubi thang. Canh bao gi6 manh trén khu vyc
Bién Pong do anh huong cua gi6 mua Dong Bic. Anh huong cia KKL két hop véi cac nhleu
dong nhiét doi trén bién Pong c6 thé gay ra nhidu ngay mua vira, mua to cho cac tinh mién
Trung.

a) Thoi ky tirngay 01-10/11/2020: Tir khoang ngay 02-3/11 c6 mot dot KKL anh huong
dén thoi tiét mién Béc, sau d6 suy yéu dan; khoang ngay 06-07/11 KKL dugc ting cuong
manh tré lai. Khoang dém 01, ngay 02/11 con bdo GONI vuot qua ¢ ngoai Philipines vao
Bién Pong va c6 kha ning huc’mg vé phia dét lién nudc ta, taic dong dén thoi tiét cac tinh
Trung Bo. Sau d6, khoang ngay 06-07/11 xuét hién con béo tiép theo c6 kha ning hoat dong
& ving bién phia Pong Bic bién Pong. Tong lugng mwa (TLM) khu vuc Trung Trung B
phd bién cao hon TBNN tir 15-25%, ¢ noi cao hon. TLM tai cac noi khac pho bién xap xi
TBNN, riéng nam Ddng Bang Bic Bo va hai khu vyc phia nam thiap hon TBNN tir 20-35%.
Nhiét do trén da phan dién tich ca nudc & mirc xap xi TBNN, riéng khu vuc Trung B thap
hon TBNN 0,5°C.

b) Thoi ky tir ngay 11-20/11/2020: TLM céc khu vyc trén pham vi toan qudc phd bién
xap xi so v6i TBNN cung thoi ky, riéng khu vue Trung Trung B¢ cao hon tir 10-25%. Nhiét
do trén pham vi toan quoc cao xap xi so voi TBNN cung thoi ky, riéng tai Bic B cao hon
tir 0,5 dén 1°C.

¢) Thoi ky tir ngdy 21-30/11/2020: TLM Béc B, Bic Trung Bo phé bién x4p xi so véi
TBNN cung thoi ky. Cac khu vue khac phd bién cao hon TBNN tir 10-25%. Nhiét do trén
pham vi toan qudc cao xap xi so voi TBNN cung thoi ky

1.2 Dy bio xu thé nhiét d9 trung binh tir ngay 01-31/11/2020
a. Bic B0 Nhiét do khu vuc Béc Bo cao hon khodang 0,5°C so voi gia tri TBNN.
b. Trung B Nhiét d trung binh khu vuc xap xi TBNN.
c. Tay Nguyén va Nam B¢ Nhiét d6 trung binh khu vue xap xi TBNN.

1.3 Du b4o xu thé lrgng muwa tir ngay 01-31/11/2020

a) Bic Bo: TLM pho bién & mire thap hon tir 10-20% so v6i TBNN cuing thoi ky.

b) Trung B§: TLM khu vuc xap xi TBNN cung thoi ky, riéng Trung Trung B cao hon
20-30%.

¢) Tay Nguyén va Nam B9: TLM cao hon tir 10-20% so véi gia tri TBNN cung thoi ky.
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II. TINH HINH THUY VAN

2.1 Tém tit tinh hinh thiiy viin, ngudén nwéc thang 10 nim 2020

Trong thang 10, dong chay dén ho Hoa Binh dao dong theo diéu tiét cia thuy dién tuyén
trén. Trén song Thao da xuét hién 3 dot I{i, v6i bién d6 1i 1én cao nhit tai Yén Bai 1a 3,90 m,
dinh It cao nhat tai Yén Bai dat 30,38 m (trén BD1: 0,38 m) luc 20h/15/10. Trén séng L6 da
xuat hién 2 dot Iii nho, bién d6 1t 1én 16n nhat tai Tuyén Quang 1a 2,0 m; tai Vu Quang la 2,4
m. Trén song Hong da xuat hién 3dotludola tuyén trén truyén vé két hop véi su diéu tiét
(mé cira xa day) cta thily dién tuyén trén, bién do 1ii 1én cua cac dot 1i dao dong trong khoang
tr 1,0-2,0 m, dinh 121 tai tram Ha Ndi van & mirc thép.

Tir 14-18/10, trén hé thong song Thai Binh xuat hién 1 dot 1t nho, dinh 1ii tai Luc Nam
trén séng Luc Nam & muc 4,56 m (trén bao dong 1 1a 0,26 m), cac song khac tai Pap Cau,
Phu Lang Thuong, Pha Lai dinh Iii & dudi muic bao dong 1; trén song Hoang Long ciing xuat
hién 1& v6i bién do nudc 1én tai Bén BE 1a 2,5 m, dinh 10 dat mirc 3,27 m (trén bao dong 1 1a
0,27 m) luc 19 gio ngay 16/10.

Tinh hinh dong chay trén céc song chinh so véi mirc trung binh nhiéu nim (TBNN) cu
thé nhu sau: lugng dong chay trén song Thao tai Yén Béi, song Hong tai Ha Noi 16n hon mtrc
TBNN lan luot 1a 35%, 60%; dong chay trén song L6 tai Tuyén Quang nho hon mirc TBNN
1a 61%. Dong chay trén song Da dén ho Hoa Binh 16n hon TBNN 1a 46%.

Chi tiét cac dic trung thuy van thang 10 trén cac song Béic BO (xem bang 1).

Bang 1. Dic trung myc nudc, luu lugng thang 10/2020.

Don vi: H (cm); Q (m3/s)

. Thip Trung So véi
Song Tram Cao nhat 3 TBNN
nhat binh TBNN
ba Ho Hoa Binh (Q) 5694 222 2694 1850 >46%
Yén Bai (H) 3038 2605 2775 2702 >73 cm
Yén Bii (Q) 2510 440 990 734 >35%
Thao
Phu Tho (H) 1623 1326 1463 1475 <12 cm
Phu Tho (Q) 1800 430 820 873 <6%
Tuyén Quang (H) 1836 1413 1582 1679 <97 cm
Tuyén Quang (Q) 1449 45 235 600 <61%
Lo
Vu Quang (H) 1102 605 828 768 >60 cm
Vu Quang (Q) 2380 460 1200 1215 <1%
. Ha Noi (H) 496 186 322 323 <l cm
Hong
Ha Néi (Q) 5700 1640 3270 2047 >60%
Pap Cau (H) 294 64 168 137 >31 cm
Pha Lang Thuong (H) 298 61 154 125 >29 cm
Thai Binh
Luc Nam (H) 456 52 162 120 >4 2cm
Pha Lai (H) 263 60 149 128 >21 cm
Hoang Long | Bén Bé (H) 327 78 163 111 >52 cm

2.2 Dy béo tinh hinh thily vin, ngudn nwéc thang 11 nim 2020
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Trong thang 11, dong chay dén ho Hoa Binh dao dong theo diéu tiét cua thuy dién tuyén
trén. Trén séng Lo va song Thao c6 kha nang xuat hién 1 dén 2 dot dao dong nho vdi bién
dd nudce 1én tai Tuyén Quang khoang 1-1,5m. Myc nude ha Iuu song Héng, song Hoang
Long s& bién d6i chdm va chju anh huéng cua thuy triéu.

Thang 11, muyc nudc tai cac tram chinh trén cac séng trén hé thong song Thai Binh bién
d6i cham va chiu anh hudng cia thuy tridu.

Dong chay trén song Pa dén hd Hoa Binh 16n hon mirc TBNN 1a 20%; dong chay trén
song Thao tai Yén Béi va ha luu song Hong tai Ha Noi c6 kha niang 16n hon mitc TBNN lan
luot 1a 52% va 37%; dong chay song Lo tai Tuyén Quang nhé hon TBNN la 84%.

Chi tiét cac dic trung thiy vin thang 11 trén cac song Bac BO (xem bang 2)

Bang 2. Dic trung duy bao muc nude, luu lugng thang 11/2020.

Don vi: H (cm); Q (m’/s)

. Thap Trung So véi
Song Tram Cao nhat , TBNN
nhat binh TBNN
ba HO Hoa Binh (Q) 4000 40 1450 1210 >20%
Yén Bai (H) 2920 2580 2700 2620 >80 cm
Yén Bai (Q) 1700 380 730 481 >52%
Thao
Phu Tho (H) 1510 1300 1420 1414 >6 cm
Phu Tho (Q) 1040 360 670 646 >4%
Tuyén Quang (H) 1600 1410 1490 1652 <162 cm
Lo Tuyén Quang (Q) 284 44 85 538 <84%
i
Vu Quang (H) 800 580 670 676 <6 cm
Vu Quang (Q) 1100 380 660 953 <31%
. Ha No¢i (H) 320 80 195 247 <52 cm
Hong
Ha Néi (Q) 3250 750 2130 1550 >37%
Dap Cau (H) 180 20 120 103 >17 cm
Pha Lang Thuong (H) 170 10 110 104 >6 cm
Thai Binh
Luc Nam (H) 150 5 100 103 <3 cm
Pha Lai (H) 155 5 105 108 <3 cm
Hoang Long | Bén Bé (H) 145 5 75 93 <18 cm

2.3 Ban tin du bao thiy van han dai cac song Trung B9, Tay Nguyén va Nam B§

2.3.1 Bic Trung Bj

Trong thang, trén cac séng trong khu vuc xuét hién 3 dot i nhu sau:

Tir ngay 06—10/10, trén song Ngan Sau, Ngan Phd xuét hién 1ii nho voi bién do 1 1én tir
3,1-9,6 m. Myc nudc dinh Iii trén song Ngan Sau tai Chu L& 12,88 m, (trén BD2 0,38 m); tai
Hoa Duyét 7,72 m (trén BP1 0,22 m), song Ngan Phd con dudi mirc BD1.

Tir ngay 14-19/10, trén song Budi, cac song & Nghé An, Ha Tinh xudt hién 1ii véi bién
d6 1ii 1én tir 3,3-8,7 m. Muc nude dinh 1ii trén song Budi, song Ngan Phd ¢ mirc BD1 va trén
BD1; song Ngan Sau & muac BD2-BD3; ha luu song M4, song Ca con dudi muc BD1.

Tir ngay 29-31/10, trén cac song & Nghé An, Ha Tinh xuat hién 1i v&i bién d6 1ii 1én ¢
thuong luu céc song tir 2,0-7,3 m, ha luu céc song tir 3,4-5,5 m. Muc nuéc dinh 1 trén song
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Ca tai Nam Pan 7,06 m (trén BD2 0,16 m), song La tai Linh Cam 5,03 m (du6i B2 0,47
m).

Luu luong dong chay trung binh thang 10, trén séng M3 tai Cam Thily cao hon TBNN
cung ky 22%, song Ca tai Yén Thuong xap xi TBNN cuing ky, song Ngan Sau tai Hoa Duyét
cao hon 48%, song Ngan Phé tai Son Diém cao hon 25%.

Tinh hinh hd chtra: Muyc nuée cac hd thiy dién trong khu vuc phd bién déu thap hon
muc nudc dang binh thuong (MNDBT) tu 7,7-17,8 m va c6 dung tich dat tir 56-81% dung
tich hé (DTH) nhu hd Ban V& thap hon MNDBT 2,13 m, dat 95% DTH; h6 Trung Son thap
hon 0,7 m, dat 97%; hd Hua Na thr?ip hon 5,1 m, dat 82%; hd Cura Dat thr?ip hon 3,2 m, dat
91%, hd H6 Ho thap hon 0,5 m, dat 97% DTH.

2.3.2 Trung Trung Bj

Trong thang, trén cac séng tir Quang Binh dén Quang Ngii da xuét hién 3 dot 1 (tur ngay
07-13/10, tir ngay 16-22/10 va tir ngay 28-31/10). Dinh 1 cao nhat thang trén cac séng phod
bién & mirc BD3 va trén BD3. Trén song Kién Giang (Quang Binh), séng Thach Han va song
Hiéu (Quang Tri), séng Bo (Thira Thién Hué) d xuat hién 1ii ddc biét Ion. Dinh 1ii trén song
Kién Giang tai Lé Thay 4,88 m (06h/19/10), trén BD3 2,18 m, vuot lii lich st (LS) 0,97 m;
trén song Thach Han tai Thach Han 7,40 m (02h/18/10), trén BD3 1,40 m, vuot i LS 0,11
m; trén Song Hiéu tai bong Ha 5,35 m (03h/18/10), trén BD3 1,35 m, vuot Iii LS 0,77 m;
trén song Bo tai Phu Oc 5,24 m (23h/09/10), trén BD3 0,74 m, vuot 1ii LS 0,06 m.

Téng luong dong chay trén song Ta Trach (Thira Thién Hué), séng Thu Bon (Quang
Nam) va song Tra Khtc (Quang Ngai) cao hon TBNN cung ky tir 50-93%.

Tinh hinh ho chira: Myc nude cac hd chira thiy dién vira va 16n & mirc thip hon MNDBT
tir 2,0-6,5 m. Dung tich cac ho thuy dién pho bién dat tir 76-92% DTH

2.3.3 Nam Trung By

Trong thang, trén cac song ¢ Binh Dinh, thuong ngudn song Ba (Gia Lai), séng Dinh
Ninh Hoa (Khanh Hoa), song Cai Phan Rang (Ninh Thuén) va séng Luy (Binh Thuan) da
xut hién mot dot 1ii. Dinh i trén cac song pho bién & mirc BD1-BD2; thuong ngudn cac
song ¢ Binh Dinh, song Ba, song Dinh Ninh Hoa & muc BD2-BD3, riéng song Kon tai Vinh
Son trén BD3 0,53 m. Luu lwong dong chay trén cac song ¢ Binh Dinh ¢ mirc x4p xi TBNN,
cac song khéac thap hon tir 2-4% so véi TBNN, riéng séng Liiy tai tram Song Lily cao hon
82% so v6i TBNN, song La Nga tai Ta Pao thap hon 86% so v6i TBNN.

Tinh hinh h6 chira: Muc nudc cac hd thiy dién & mirc thap hon MNDBT tir 0,5-4 m; hd
Dinh Binh thip hon 10,6 m, hd Nui M6t thip hon 11,6 m. Dung tich cac ho dat tir 53-90%,
mét s6 hd dat dudi 50% nhu Dinh Binh 48,7%, Ni Mot 21,2%, Thuan Ninh 46%.

2.3.4 Tday Nguyén

Trong thang, trén céc song & Kon Tum da xut hién 3 dot 1ii vira va 1on.

Tu ngay 07-08/10, 1ii trén song Dakbla [én vdi bién d6 tir 2,66-2,79 m. Pinh i tai tram
KonPlong 593,97 m (22h/07/10), trén BD2 0,47 m; tai tram Kon Tum 518,44 m (07h/08/10),
trén BD1 0,44 m.

Tu ngay 10-11/10, 1i trén cac song 1én véi bién do tr 2,76-5,31 m. Pinh 1d trén song
P6 Kb tai tram Bak Mt 586,4 m (20h/11/10), dudi BB3 0,1 m; trén song Pak To Kan tai
tram Pak T6 578,23 m (17h/11/10), trén BD2 0,23 m; trén song Pakbla tai tram KonPlong
595,93 m (15h/11/10), trén BD3 0,43 m, tai tram Kon Tum 521,16 m (20h/11/10), trén BD3
0,66 m.

Tu ngay 28-29/10, 1l trén cac song 1én véi bién do tr 3,75-6,83 m. Dinh 1d trén song
P6 Ko tai tram Pak Mét 589,11 m (23h/28/10), trén BD3 2,61m; trén song Pak To Kan tai
tram Pak T6 579,26 m (18h/28/10), trén BD3 0,26 m; trén song Pakbla tai tram KonPlong
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596,83 m (15h/28/10), trén BD3 2,33 m, tai tram Kon Tum 522,32 m (20h/28/10), trén BD3
1,82 m. Trén cac song khac xuét hién 1-2 dot 1ii vira va nho, dinh i & mic BP1 va trén BD1.
Luu lugng dong chay trén song Dakbla tai Kon Tum cao hon TBNN cung ky 145%, trén
song Srépok tai Giang Son cao hon TBNN cung ky 25%.
Muc nudce cac ho thiry dién déu xap xi myuc nuéc dang binh thudng; dung tich cac hd
phd bién dat trén 90%.

2.3.5 Nam Bj

Muec nuée song Ciru Long dao dong theo triéu theo xu thé 1én dan. Muc nudc cao nhat
thang trén song Tién tai Tan Chau 2,88 m (ngay 22/10), trén song Hau tai Chau DBoc 2,75 m
(ngay 19/10).
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