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BAI BAO KHOA HQC

DU BAO LUQNG MUA TAI MQT SO
TRAM QUAN TRAC VIET NAM DUA TREN
LAP TRINH DI TRUYEN

Nguyén Thi Hién', Nguyén Xuin Hoai?, Ping Vin Nam?3, Ngb Vin Manh*

Tém tit: Dy béo lwong mua la mot trong nhitng bai toan thach thire nhat, vi né thé hién cdc ddc
diém rat déc dao khong ton tai trong dir liéu chudi thoi gian khac. Hon nira, lvong mua la mot thanh
phan chinh va rat can thiét cho viéc dp dung quy hoach tai nguyén nwée. Chinh vi vdy, bai viét nay
tdp trung vao viéc du doan lwong muwa sw dung dir lieu tir Co quan Khi twong Viét Nam. Hién nay
trong hau hét cac nghién ciru dir bdo lirong mua, qud trinh diw béo thirong bi chi phoi boi cdc mé
hinh thong ké, cu thé la sit dung chuéi Markov dwoc mo réng véi dw bdo heong mira (MCRP). Trong
bai bdo nay, nghién civu trinh bay mét phwong phdp méi dé gidi quyét bai todn dw dodn lwong mira
la Idp trinh di truyén (Genetic Programming - GP). Pdy la lan dau tién GP duoc sik dung trong boi
canh dy bdo lwong mwa 6 mot 6 thanh phé' tai Viét Nam. Nghién cvru sé so sanh hiéu sudt ciia GP
va cac thudt toan hoc may khac nhu SVM, MLP, DCT, kNN trén 3 bo dir liéu khdc nhau cua cac thanh
phé tai Viét Nam va bao cdo két qua. Muc tiéu la dé xem liéu GP ¢6 kha nang du bao 16t hon so véi
cdc phirong phap hoc may khac hay khéng? Cdc két qua déu chi ra rang néi chung GP vuot tréi dang
ké so véi cdc phirong phdp hoc may khdc, dé la cdach tiép cdn chii dao trong bai viét.

Tir khoa: Lap trinh di truyén, du bado luwong mua.

Ban Bién tdp nhan bai: 12/09/2019 Ngay phan bién xong: 20/10/2019 Ngay dang bai:25/11/2019

1. Pat van dé

Mua l1a mot hién tugng quan trong trong hé
théng khi hau, c6 ban chit hdn loan c6 anh
huong truc tiép dén quy hoach tai nguyén nudc,
néng nghiép va hé thong sinh hoc. Bai toan du
béo luong mua dit ra kha nhiéu tro ngai, ca trong
nghién ctru va trong thyc tién (lugng mua la
tuong d6i khé dé do duoc chinh xac). Pa c¢6 kha
nhiéu cac nghién ctru duoc thuc hién dé giai
quyét bai toan nay. Trong bai viét nay nghién
clru s& md ta viéce str dung 1ap trinh di truyén dé
ap dung cho bai toan dy bao luwgng mua tich liy.

Muc dich bai viét nay 1a kham pha xem GP ¢6
vuot trol hon so véi cac cach tiép can khac
thuong dugc ap dung trong bai toan du bao
lugng mua hay khong. GP dugc lya chon cho bai

'Hoc vién Ky thudt quadn sy
2Vién Al Viét nam
3Dai hoc MJ-Pia Chat

bado nay chur khong phai cac ky thuat hoc may
khéc, bdi vi GP dua ra 101 giai bai toan ¢ dang
hop trang (gitip ta co thé hiéu duoc su phu thude
cua loi giai vao cac thudc tinh da chon, trai
nguoc voi mo hinh hop den), n6 cho phép ta hiéu
sau hon vé 10i giai. Hon nita, chiing ta c6 thé c6
hiéu dugc phan phi tuyén trong mau di liéu ma
khong can bt ky gia dinh nao lién quan dén dir
lidu. Piéu nay s& cho phép chung ta d& dang dua
ra mot mo hinh du bao co thé phan dnh qué trinh
thay d6i lugng mwa. Xa hon nita, ngudi du bao
c¢6 thé nam bat duoc nhitng sai 1éch hang nam
ma hién tai mot sb cach tiép can truyén théng
khong thé lam duoc (st dung chudi Markov dé
du bdo).

Do d6, dong gop chinh cia bai viét nay 1a

“Trung tam Thong tin va Dir liéu khi tuwong thuy van
Email: manh.ngovan@gmail.com; nguyenthihiengn(@gmail.com
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nghién ctru dé xuat GP v4i mot sé thay d6i nho
ap dung cho bai toan dy bdo lugng mua va so
sanh hiéu suat du doan ctia n6 so véi cac phuong
phap hoc may khac thuong dugc ap dung cho
nhitng bai toan dy bao tuong tu.

Phan con lai cia bai bao nay duoc to chirc
nhu sau. Phan 2 s& trinh bay vé GP bao gom gidi
thiéu chung, va mot sé diém riéng dung cho bai
toan du bao luong mua. Phén 3 s& dua ra cac
tham s6 cu thé ctia GP khi chay thuc nghiém, dir
liéu dé thi nghiém, cung vé&i cac phuong phap
hoc méy khac dé so sanh v6i GP. Phan 4 trinh
bay két qua cua thi nghiém danh gia, phan tich,
so sanh két qua cua cac phuong phap. Cudi cing,
phan 5 két luan lai nhimg phat hién va dé xuit

cac nghién cuu trong tuong lai.

2. Phwong phap nghién ctru

a. Ldp trinh di truyén

Lap trinh di truyén (Genetic Programming -
GP) ra doi vao nam 1992 [3] véi tham vong
nham dua ra mot quan thé cac chuong trinh ma
ching c6 thé tién hoa mot cach tu dong trén
nhirng dit liéu huan luyén. Vi nghia nay, GP
duoc xem nhu 1a mot phﬁn cua hoc may. Dua
trén ly thuyét tién hoa cua Darwinian, GP dua ra
cac chuong trinh ma hoa dudi dang cac chudi di
truyén thong qua qua trinh tién hoa va chon loc
ty nhién dé tim duoc chudi di truyén (chuong
trinh) t6t dap ung duoc yéu cau bai toan.

Biéu dién chwong trinh

Chuong trinh trong GP dugc biéu dién dudi
dang cay, trong d6 mdi nut duoc gan nhin la mot
ky hiéu thudc tap ham (F) hay tap két (T).

c @

Hinh 1. Biéu dién chwong trinh GP

Todn tir di truyén

Toén tir lai ghép (crossover)

Thé hién qua trinh trao d6i nhiém sac thé giira
hai cdy bd me. Toan tir gdm cac budc sau:

« Chon mot nut ngau nhién trén mdi ciy bd
me.

« Hoan d6i hai cay con c6 gdc tai hai nut vira
chon va trao d6i chiing cho nhau.

Toan tir 6t bién (Mutation)

La qua trinh dot bién ciia mot bo nhiém sic
thé duoc tao ra. GOm cac bude sau:

« Chon ngdu nhién mot ndt bat ki trén ciy cha
(me).

TAP CHI KHI TUQNG THUY VAN

» Xda cay con thude ndt duge chon.

« Sinh ngau nhién mot cdy con méi vao vi tri
via xo0a.

Tai sinh (reproduction)

Néu mot ca thé duoc tai sinh chung sé duoc
sao chép y nguyén vao quan thé, hay néi cach
khac 1a s& co hai ca thé giéng nhau trong quan
thé.

Danh gia d6 tt (fitness)

Mobi mot chuong trinh duoc gan mot gia tri
duogc goi 1a d6 tbt, gia tri nay s& c6 anh hudng
quan trong dén viéc ca thé c6 duge lua chon dé
thuc hién cic toan tir di truyén hay khong.

S thang 11 - 2019
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Hinh 3. Toan tir bién di

Nhu vay cac budc dé chay mot thudt toan GP:

1) Khoi tao ngau nhién mot quan thé (thé hé
0) cac ca thé dugce tao ra tir tap ham va tap Kkét.

2) Thuyc hién lip (cac thé hé) theo cac budce
phu sau cho dén khi thoa man diéu kién két thuc
(tim thay 10i giai ti uu hodc dat dén sb thé hé
nao do):

a. Danh gia do tt cua cac cé thé.

b. Chon 1 hodc 2 c4 thé tir qu'?m thé véi xac
sut phu thudc vao do tdt cua ching dé tham gia
vao cac toan tir di truyén c.

c. Tao céac ca thé méi cho quan thé bang viée
ap dung céac phép toan di truyén sau v6i mot xac
suat da dinh.

* Téi sinh

* Lai ghép

« Dot bién

Sau khi két thuc qua trinh tién hoa, ca thé t6t
nhét cuia toan bd qua trinh chay dugc coi nhu 1a
két qua ctia qua trinh chay.

Bén canh cac phuong phép truyén thong: cdy
quyét dinh, tap luat quyét dinh, ham thong ké va
mang noron cac nghién ctru da cho thay rang GP
cling 1a mot phuong phéap giai bai toan dy bao
v6i d6 chinh xac cao bang cach tién hoa ra cay
biéu thirc. Mot trong nhitng 1y do cho phép ta tin
tuong diéu nay 1a qué trinh tim kiém ctia GP ¢o
két qua tét dbi v6i nhitng bai toan co khong gian

TAP CHi KHI TUQNG THUY VAN
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tim kiém 16n.

b. Ldp trinh di truyén cho dw bdo lwong
mua

Viéc sir dung 1p trinh di truyén (GP) dé du
bao luong mua theo thoi gian thyc dd mé rong
trong nhitng nim gan day. Madsen va cong su
[4] d3 tién hanh so sanh viéc st dung cac md
hinh hdi quy tu dong, AR (p), st dung GP va
mang no-ron dé chinh sira vé 18i du thira ctia mo
hinh ¢6 hiéu chinh. P& danh gia anh huong cua
chat lugng mé hinh mé phong 1én du bao, k¥
thuat sira 16i (hodc cap nhat cac gia tri dau ra) da
duoc 4p dung cho ca md hinh hi¢u chinh va mo
hinh khong hi€u chinh.

Whigham & Crapper [8] dé xuit sir dung GP
dua trén van pham phi ngt canh. Bai bao nay da
xac dinh tap ham GP bao gé)m cac ham sb hoc va
ham mii. Tap két bao gém mot sb gia tri luong
mua trong qua khir cling nhu luong mua trung
binh trong 5, 10, 15, 25, 30, 40, 50, 60 va 100
ngay gan nhat. Nam 2002, Liong va cac cong sy
diung GP dé xac dinh mé hinh mé ta mdi quan
hé gitta lugng mua va dong chay bang cach sir
dung ma hoa c6 dién ciia GP gidng nhu Koza da
dinh nghia [3] Tap ham bao gdm cac ham sé hoc
va ham mii, mo hinh dugc xay dung nhu bai toan
hdi quy. Hai bai bao nay dua ra mo hinh nhung
khong cung cap mot giai thich vat Iy vé hién
tuong.

Khu va cac cong su [2] st dung GP va mang
no-ron dé sinh 15i thoi gian thuc dua trén tién
hoéa cap nhat chuong trinh dé bod sung cho mo
hinhd dy béo thoi gian thye goi [a WRIP (B xtr
1y thong tin thoi tiét radar) dua trén cac phép do
luong mua duoc ghi lai bang radar.

Céc thtr nghiém da duoc thyc hién bang cach
sir dung tong lwong mua va luong mua thuc té,
v6i ca mang no-ron va GP dé t6i uu hoa 16i. Dbi
v6i chitc nang hi¢u chinh, dir liéu dugc ghi lai
trong tran mua thang 12 nam 1999 & luu vuc
nong thon nguge dong tir Taunton, Vuong qudc
Anh da dugc sur dung va, trong qua trinh hop 1¢,
mot udc tinh da dugc thuc hién béng cach su

TAP CHI KHI TUQNG THUY VAN

dung dir liéu tir thang 4 nam 2000. C6 thé cai
thién du bao dong chay véi mo hinh WRIP st
dung ca 1ap trinh di truyén va mot mang no-ron
nhan tao bing cach cap nhat 18i theo thoi gian
thuc giita dong chay can do va gia tri mé phong
cho t6i da ndm khoang thoi gian. Phuong trinh 1a
Kkét qua cua GP co thé dugc xem nhu mot dang
cai tién ciia mo hinh hoi quy tu dong.

Trong nudc hau nhu chua c6 nghién ctru nao
13 rang vé bai toan dy bao lugng mua, va hau
chic chan rang chua c6 nghién ciru nao sir dung
cong cu hoc may dé du bao luong mua.

3. Thi nghiém

Trong phan niy nghién ciru trinh bay cach
thiét ké thi nghiém va cac tham sb cua GP da
duoc hiéu chinh cho phu hop véi bai toan du bao
luong mua.

a. Tham sé ciia GP

Bdng 1. Tham sé ciia GP

Tham so Gia tri
Téap ham +, -, X, /, sin, cos, In, ¥
Tap két Bién thudc tinh
Kich thudc 1000
quén thé
Thuat toan khoitao  Ramped half-and-half

Po cao l6n nhatcia 15

A

cay
S6 thé h¢ 200

Xéc suét thuc hién 0,9

lai ghép

Xéc sudt thyc hién 0,1

dot bién

Phuong phap chon  Tranh déu kich thudc

S thang 11 - 2019



Bang 1 trinh bay cac tham s cu thé dé chay
GP. O day ham danh gia do t6t cia mdi ca thé
nghién ctru st dung ham RMSE (root mean
square error).

GP chay 30 lan mdi lan véi gia tri khoi tao
khac nhau, mdi 1an s& nhan duoc mot 1o giai tot
nhat sau do6 lua chon 151 giai trung vi (median)
ctia ddy 30 101 giai tot nhat d6 dung 1am mé hinh
cubi cling.

b. Dit liéu bai todn

Dir liéu thu nghiém Ia dir liéu do duogc o
Muong Lay (tram 1), Lao Cai (tram 2), Ha
Giang (tram 3), Son La (tram 4), Cao Béang (tram
5), bi¢én Bién (tram 6), Tuyén Quang (tram 7).

BAI BAO KHOA HQC

Dir lidu dugc 1ay tir ngay 1/6/2016 dén ngay
1/1/2019, mdi ngay gom 8 gia tri (do cach nhau
3 gi0).

Sau khi c6 dir liéu dang chudi thoi gian,
nghién ctru chuyén thanh dir liéu phu thude cé
dang:

(1)

Te = f(e—1,Te—2, -+, Te—1)
Trong d6 7+ 1a lugng mua & thoi diém t.
Sau khi chuyén vé dit liéu phu thudc va chon

T = 6, nghién ctru 1ay 5000 ban ghi lam dir liéu
huén luyén, phan con lai 2556 ban ghi lam di
lidu kiém tra.

Tram Muong Lay

80

70 1

Lugng mua

ull

Al

| 1

q .JL‘l
0 50

0 1000

1500 2000 2500

Hinh 4. M{t s6 gia tri lwong muwa do dvoc tai tram Muong Lay

c. Tong quan cdc ky thudt hoc mdy

Pé so sanh GP véi cac ki thuat hoc may khac
khi giai quyét bai toan du bao lwong mua, nghién
ctru lya chon 4 ky thuat hoc méy dua ra mo hinh
du bao chi dya vao dir li¢u va c6 kha nang phan
anh duoc anh xa gitra cac bién dau vao va dau ra
(bai toan du bao) ma khong can xem xét truc tiép
cac quy luat vat Iy cta co ché mua. Nhimg mo
hinh nay hoan toan dya trén thong tin c6 dugc tir
viéc thu thap dir licu. D6 1a cac md hinh sau:

May vec-to hd trg (Support Vector Machine)

May véc to hd tro hdi quy (Support Vector
Regression -SVR) [5], 1a mot phuong phap thanh
cong dé xur phat sy phirc tap md hinh bang cach

cong thém gid tri nay vao ham 16i. P& minh hoa

ta xem xét mot mo hinh tuyén tinh dy bao cho
boi cong thuce (2):

f)=wlx+b (2)

trong d6 w 1a véc-to trong s6, b 1a ¢ dbc va

x 1a véc-to dau vao. Goi x» va y, 1an luot 1a véc-

to dau vao, gia tri dau ra tha m cua tap huin

luyén. Cong thirc tinh ham 16i nhu cong thie (3):

Iym - f(xm)lg (3)

S6 hang thir nhat caa ham 18i chinh 1a gia tri

1
J = 3lwli2 + C S,
phat d6 phtc tap ctia mé hinh, con s6 hang thir
hai 14 gia tri 16i nhay cam véi &. Néu ham 131 nho
hon & thi s& khong phat, day 1a tham sé duoc dua
thém vao dé didu chinh giam d6 phuc tap cia mod

TAP CHi KHI TUQNG THUY VAN
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hinh. Chinh vi vay 10i giai s& cyc tiéu hoa ham
16i nhur cong thire (4):
f(x) = X (ai — am)xmx + b ()
Trong d6 o*m, om 1a nhan t&r Lagrange. Véc-
to hudn luyén dua ra cc s6 nhan Lagrange khéc
khong dugc goi la cac véc-to hd tro va day la
mot khai niém chinh vé 1y thuyét SVR. Cac véc-
to khong hd tro khong dong gop truc tiép vao 10
giai va ) lugng vecto hd trg 1a d6 do do do phire
tap ciia mo hinh. M6 hinh nay dugc mé rong cho
truong hop phi tuyén tinh thong qua khai niém
nhan « sinh ra cong thuc (5):

fO) = Eh-1(am — an)k(xnx) +b ()

Trong thi nghiém nay nghién ctru s stir dung
nhan Gauss.

Cay quyét dinh (Decision Tree - DCT) [6] 1a
mdt kiéu mo hinh dy bao. Mdi mot nit trong cua
ciy tuong ung véi mot bién; canh ndi giita nd
v6i niit con cua nd thé hién mot gia tri cu thé cho
bién d6. Mbi nut 14 dai dién cho gia tri du bao
ctia bién muc tiéu, cho trudc cac gia tri cua cac
bién duoc biéu dién boi dudng di tir nat gde t6i
nut 14 d6. Ky thudt hoc may dung trong cay
quyét dinh dugc goi 1 hoc bang cay quyét dinh,
hay chi goi v&i cai tén ngin gon 1a ciy quyét
dinh.

Cay quyét dinh c6 thé dugc hoc bang cach
chia tap hop ngudn thanh céac tap con dya theo
mot kiém tra gia tri thudc tinh. Qué trinh nay
duoc 1ap lai mot cach d¢ quy cho mdi tap con
dan xuat. Qua trinh dé quy hoan thanh khi khong
thé tiép tuc thuc hién viéc chia tach duoc nira,
hay khi mot phan loai don c6 thé ap dung cho
tig phan tir ciia tap con dan xuat. Mot bo phan
loai rimg ngau nhién (random forest) sir dung
mot sb cay quyét dinh dé co thé cai thién ti 1&
phan loai.

k-ling giéng gan nhit (k Nearest Neighbor
- kNN) [1] 1a phuong phap dé phan 16p cac dbi
tugng dya vao khoang cach gan nhat gitra d6i
tugng can xép 10p va tit ca cac dbi tuong trong
tap dir lidu.

TAP CHI KHI TUQNG THUY VAN

Mot dbi tuong dugc phan 16p dya vao k lang
giéng cua no, k 1a s nguyén duong duoc xac
dinh trudc khi thuc hién thuat toan. Nguoi ta
thuong dung khoang cach Euclidean dé tinh
khoang cach gitta cac ddi tuong.

Mang Perceptron nhiéu l6p (Multi-layer
Perceptron - MLP) [7] 1a mang no-ron nhan tao
duge goi 1a perceptron nhiéu 16p bai vi no 14 tap
hop cua céc perceptron chia 1am nhiéu nhém,
mdi nhém twong Gmg v4i mot layer. Hoat dong
ctia chiing c6 thé dugc md ta nhu sau tai tang dau
vao cac noron nhan tin higu vao xir Iy (tinh tong
trong s, guri t6i ham truyén) rdi cho ra két qua
(1a két qua ctia ham truyén); két qua nay s& dugc
truyén t6i cac noron thudc tang an thi nhat; cac
noron tai day tiép nhan nhu 1a tin hiéu dau vao,
xur Iy va gui két qua dén tang an tha 2;...; qua
trinh tiép tuc cho dén khi cac noron thudc tang ra
cho két qua. Bén mé hinh trén dugc st dung rat
phé bién cho cac bai toan hoc méay va ciing cho
thdy hiéu nang dang ké cua ching.

4. Phan tich két qua

Trong phan nay, ta s& xem xét cac két qua khi
chay GP so vdi cac thuat toan hoc may dién hinh.
Dé so sanh hiéu suat cia GP véi cac phuong
phéap khac nghién ctru sur dung hai d§ do nhu
cong thtrc (6, 7):

\/%Z?:1(YObs,i_Ypre,i)
NRMSE =

(6)

(Yobs,max—Yobsmin)

CcC = Zln:1(YObs,i_yobs)O’pre,i_ypre)

)

\/Z?=1(y0b$,i_370bs) (Yprei—Ypre)

Trong d6 NRMSE (normal root mean
squared error) 1a4 RMSE chuan hoa tinh theo
phan tram, CC (correlation coefficien) 1 hé sb
tuong quan.

Trong cong thuc trén n la do 16n tap huén
luyén, yprei 12 gié tri du bdo cua diém mau i con
Yobsi 1 gid tri do dwoc & diém mau i.

Muc dich cia GP 14 qué trinh tién hoa 1am sao
tim cay két qua c6 gia tri NRMSE nhé va CC
16n.
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Hinh 5. Gia tri NRMSE va CC cua cac mo hinh
duw bao voi dir liu tai tram Muwong Lay

Trong hinh 5, gia tri NRMSE cua 5 phuong
phap du bao nim trong khoang tir 0,035 dén
0,045. Con gia tri CC nam trong khoang tir 0,03
dén 0,4. Va ta ciing thay phuong phap GP vira
cho két qua gia tri NRMSE nho va CC 16n nhét
trong 5 phuong phap.

Trong hinh 6, gid tri NRMSE cua 5 phuong

Tram 3
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Hinh 7. Gia tri NRMSE va CC cua cac mo hinh
dw bao voi dir liéu tai tram Ha Giang

0.05 010 0.15

Trong hinh 7, gia tri NRMSE cua cac mo
hinh ndm trong khoang 0,04 dén 0,05, trong do
gid tri nay ciia SVM va MLP gan nhu bang nhau,
gia tri DCT va GP trung nhau. Gié tri CC cuta cac
phuong phap nam trong khoang tir 0,05 dén 0,35
trong d6 DCT va GP gan nhu bang nhau. Dbi véi
d@r liéu tai tram nay thi hiéu nang cua GP va
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Hinh 6. Gia tri NRMSE va CC cuia cac moé hinh
duw bao voi div liéu tai tram Lao Cai

phap roi vao khoang tir 0,025 dén 0,030, trong
d6 MLP va SVM kha gin nhau ciing nhu DCT
va GP. Tuy nhién gia tri CC cua SVM nho hon
0 trong khi gia tri nay ctua cac phuong phap con
lai tir 0,1 dén 0,4. Va cling tuong tu nhu dy bao
tram Muong Lay, 10i giai GP cho két qua tot nhat
ca vé NRMSE lan CC.
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Hinh 8. Gia tri NRMSE va CC cua cdac moé hinh
du bao voi dir liéu tai tram Son La

0.00 0.05

DCT la tét nhét.

Két qua trong hinh 8 cho thay gia tri NRMSE
ctia cac phuong phap hoc may hau nhu twong
ddng v6i nhau. Chi c6 gia tri CC 1a khac biét
trong d6 GP ¢6 gia tri CC 16n nhat, MLP, SVM
1a phuong phép cung cap gia tri CC cia dit liéu
du béo kém nhat.
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Hinh 9. Gia tri NRMSE va CC cuia cac mé hinh
dw bao voi div liéu tai tram Cao Bang
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Hinh 10. Gia tri NRMSE va CC cua cac mo
hinh dw bao voi dir liéu tai tram Dién Bién

Tram 7

0.10 4

NRMSE (%)
o o o
2 2 2

e
o
o

® svm

& MLP

o
o
]

0.04 4

kNN

+

T T
0.05 0.10 0.15

0.:?[! 0.55 0.30

cc

Hinh 11. Gia tri NRMSE va CC cua cac mo hinh dy bao voi dir liéu tai tram Tuyén Quang

Két qua trong hinh 9 cho thiy khong co su
khac biét 1am vé két qua ctia 2 md hinh SVM va
MLP, trong khi ¢6 GP van chiém wu thé vuot
troi ca vé hai gia tri nay.

Hinh 10 cho thay kha ning dy béo ciia cac mo
hinh trén dr li¢u tram 6 khong c6 sy khac bi¢t
vé sai s6, chi co gia tri CC khéac nhau, trong d6
DCT c6 gié tri nay 16n nhat, GP thir hai. SVM va
MLP héau nhu ciing khong c6 khac biét.

Két qua trén hinh 11 cho thdy kNN ¢6 gia tri
sai s6 mo6 hinh du béo t6i hon han cac mé hinh
con lai, SVM va MLP tuong duong nhau tuy
nhién CC ciia MLP tot hon. Vi dit liéu tram 7
mo hinh DCT cho két qua tt nhat, GP kém chut
it ca vé 15i va gia tri CC.

TAP CHI KHI TUQNG THUY VAN

Nhu vay trén 7 tap dit liéu thuc té tai 7 tram
khéc nhau, GP cho mé hinh du béo tdt nhét trén
5 tap dir li¢u. Trén cac bai toan con lai GP chi
thua kém so v6i DCT khong dang ké vé sai s6
ctia mo hinh. Céc két qua khing dinh hiéu ning
cua GP vuot trdi so véoi cac mod hinh du bao khac.

Mo hinh két qua tién hoa GP

Dudi day 1a mot cay 101 giai cho bai toan du
bao luong mua ¢ tram 1 13 két qua cia qué trinh
tién hoa ctua GP ¢6 dang:

sqrt(add(mul(mul(sqrt(mul(X4,X3)),X2),add
(mul(mul(X2,X2),mul(X2,X2)),mul(add(X3,X3
),X2))),mul(add(mul(add(X3,X3),sin(X3)),div(
mul(X4,X5),sin(X5))),sin(sqrt(X3))))).

Biéu thirc twong ing vai cay trén 1a:
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VX3 X Xy X Xy X (X5

X sin(X3) + X, X

V&i mé hinh két qua nhu trén viée du bao tro
nén kha dé dang vai cc bién X; chinh 1a cac gia
tri dau vao. Va voi mo hinh nhan dugc ta nhan
thay su phu thudc ctia két qua vao cac tham sé do
cling la mot tham khao dé lua chon dic trung cho
phtt hop bai toan. Pay chinh 13 y nghia hop tring
ctia GP ma chi ¢6 m6 hinh DCT trong s6 4 mo
hinh trén méi co.

5. Két luan

Bai béo trinh bay viéc s dung GP dé du bao
lwong mua tai mot s6 tram quan tric Viét Nam,

+2X3 X X,) + 2X3
Xs
sinXs

(8)

+ sin, /X3

cac két qua cho thiy GP vuot trdi hon vé hiéu
nang so vai cac phuong phap du bao khac (MLP,
SVM, kNN, DCT). Tuy nhién gia tri CC ctia mo
hinh con twong ddi thap, tuc 13 két qua du bao
van con chua doan dugc dung xu thé cua dit liéu.
Chinh vi vdy, trong tuong lai nghién ctru s& tiép
tuc cai tién GP dé thu dugc két qua du bao tot
hon nita. Ngoai ra tham sé phu thudc vao sé gia
tri thoi diém trude ciing can duge didu chinh linh
hoat dé co dugc két qua du bao phu hop voi thuc
te.

Loi cam on: Nghién civu nay dwoc hé tro boi dé tai “Nghién ciru co sé khoa hoc va gidi phdp

wng dung tri tué nhan tao dé nhan dang, hé tro du bao va canh bdo mét sé hién twong khi twong thity
van nguy hiém trong béi canh bién doi khi hdu tai Viét Nam”, ma sé BDKH.34/16-20.”
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A GENETIC PROGRAMMING-BASED RAINFALL PREDICTION USING DATA
FROM THE VIETNAM METEOROLOGICAL AGENCY

Nguyen Thi Hien', Nguyen Xuan Hoai2, Dang Van Nam?3, Ngo Van Manh*
"Le Quy Don Technical University
2Al Academy Vietnam
SHanoi University of Mining and Geology
“Center for Hydro-Meteorological Data and Information

Abstract: Rainfall is one of the most challenging variables to predict, as it exhibits very unique
characteristics that do not exist in other time series data. Moreover, rainfall is a major component
and is essential for applications that surround water resource planning. In particular, this paper is
interested in the prediction of rainfall using data from the Vietnam Meteorological Agency. Cur-
rently in the rainfall prediction literature, the process of predicting rainfall is dominated by statis-
tical models, namely using a Markov chain extended with rainfall prediction (MCRP). In this paper
we outline a new methodology to be carried out by predicting rainfall with Genetic Programming
(GP). This is the first time in the literature that GP is used within the context of rainfall prediction
in some city at Vietnam. We have used a GP to this problem domain and we compare the perform-
ance of the GP and SVM, MLP, DCT, kNN on 3 different data sets of cities at Vietnam and report the
results. The goal is to see whether GP can outperform other machine learning methods. Results in-
dicate that in general GP significantly outperforms other machine learning methods, which is the
dominant approach in the literature.

Keywords: Genetic Programming, rainfall prediction.
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BIEN POI KHi HAU VA NHUNG TAC PONG CUA BIEN
POI KHi HAU PEN PHAT TRIEN BEN VUNG TIEU VUNG
SINH THAI VEN BIEN PONG BANG SONG CUU LONG
Nguyén Vin Hong', Phan Thi Anh Tho", Nguyén Thi Phong Lan>

Tém tit: Bai bdo ndy danh gid xu thé khi hdu va kich ban bién doi khi hdu & Pong bang song
Citu Long (PBSCL). Sit dung phwong phdp phdn tich xu thé nhiét dg va lwong mua tai 09 tram khi
twong trong giai doan 1980 - 2018 va kich ban bién doi khi hdu ciia Bé Tai nguyén va Méi truong
nam 2016, dua trén cdc kich ban RCP 4.5 va RCP 8.5. Két qud phan tich cho thdy nhiét d trung
binh hang nam trong khu viec tir 23,0 dén 28,0°C. Nhiét d trung binh hang nam cé xu huwéng tang
khoang 0,027°C/nam. Lwong mua trung binh trong khu vuc khoang 1250-2450 mm. Véi kich ban
RCP 4.5, dau thé ky 21, lwong mura trung binh ting 4,5 - 35,4%; vdo giita thé ky 21, lwvong muwea trung
binh tiang 5,8 - 20,6%; cudi thé ky 21, heong muwa trung binh tang 9,6 - 23,8%. Vi kich ban RCP
8.5, ddu thé ky 21, lwong mura trung binh ting 6,7-27,3%; vdo giita thé ky 21, lwong muwa trung binh
tang 10,8 - 20,7%; vdo cudi thé ky 21, lwong mira trung binh tang 12,6 - 23,7%. Bai bdo bude dau
da nhan dién dwoc nhitng tac dong cua bién doi khi hdu dén vung sinh thdi ven bién va cdc hoat dong

kinh té & PBSCL trong nhitng nam gan ddy nhw: han héan, thiéu mede, xam nhdp man, sat 16 bo

song, xoi lo bo bién.

Tir khoéa: Bién doi khi hiu, kich ban, tdc ddng bién doi khi hdu.

Ban Bién tap nhan bai: 12/9/2019  Ngay phan bién xong: 22/10/2019  Ngay dang bai: 25/11/2019

1. Mé dau

Ving ven bién Pong bang song Ciru Long
(PBSCL) ¢6 tiém ning da dang, c6 thé manh
phat trién ndng nghiép va cac nganh kinh té bién,
ven bién, nhat 12 nudi trong va khai thac thay hai
san. Thoi gian qua, kinh té - x4 hoi cac tinh trong
vung da dat dugc nhitng thanh tyu quan trong,
két cu ha tang dugc quan tim dau tu xay dung,
qudc phong - an ninh dugc gitr viing, doi song
nhan dan ting budc dugc cai thién va nang 1én.
Tuy nhién, nhitng nim gan day, cac tinh trong
ving da va dang phai d6i mat véi tic dong ngay
cang manh mé cta bién d6i khi hau. Biéu hién rd
nét la nhiét do tang cao, han han khéc liét, xam
nhap min sau vao ndi doéng, 16¢ xoay dién ra
thuong xuyén, triéu cuong va sat 1¢ bo song, bo
bién dién bién phirc tap. Cac tinh ving ven bién
DPBSCL thuc sy dang 14 nhitng dia phuong bi ton
thuong nhiéu nhat do bién doi khi hau giy ra.

Dan cu sbng rai rac, d& bi anh hudng trude tac
dong cua bién d6i khi hau va nudc bién dang,
nén cong tac phong, tranh thién tai, bao v¢ san
Xuat, cung cip nudc ngot, phat trién kinh té,
nang cao doi séng nhan dan gap khong it kho
khan, tén kém. Chinh vi véy, cac tinh nay da,
dang chiu tic dong ning né nhat so vai cac tinh
trong khu vuc va dang phai d6i mat v6i nhimng
thach thuc.

2. Phuwong phap nghién ctru va thu thap tai
liéu

2.1 Gidi thiéu khu vwe nghién ciru

Khu vuc nghién ctru 1a khu vuc ven bién
Pong bang song Ciru Long. Ving ven bién Pong
bang song Ciru Long (PBSCL) ¢6 tiém ning da
dang, c6 thé manh phat trién nong nghiép va cac
nganh kinh té bién, ven bién, nhét 12 nubi trong
va khai thac thuy hai san.

'Phdn vién Khoa hoc Khi tuong va Bién doi khi hdu

2Vién Lita Pong Bang Song Ciru Long
Email: nguyenvanhong79@gmail.com
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Hinh 1. Vi tri dia Iy khu vue dong bang séng Ciru Long [6]

2.2 Phwong phap nghién ciru

Phuong phap hoi quy tuyén tinh dugc sir
dung dé xac dinh xu thé va muac d6 bién ddi cua
cac bién khi hau. S lidu thuc do vé nhiét do,
lwong mua tai 9 tram khi tugng, thuy van,... dugc
dung dé phan tich xu thé va muc do6 bién ddi cua
céc bién khi hau lugng mua va nhiét do trong
qua khu (1980 - 2017).

Bai bao xay dung kich ban Bién d6i khi hau
tai khu vec Nam B¢ cho nhiét d¢ trung binh nam
va luong mua nam dya vao kich ban bién dbi khi
hau cua B Tai nguyén va Moi truong nam 2016,
dua trén cac kich ban RCP 4.5 va RCP 8.5.
Phuong phap chi tiét hoa dong luc 1a phuong
phap chinh duoc sir dung dé tinh toan xay dyng
kich ban bién d6i khi hau cho Nam BJ.

2.3 80 ligu sir dung dé dinh gid

Viéc danh gia sy bién d6i cua nhiét do, luong
mua tai khu vuc nghién ctu duoc tién hanh tai
mot $6 tram khi tuong chinh ¢ khu vuee PBSCL,
véi chudi s6 lidu tin cay va c6 du do dai dé phuc
vu tinh toan théng ké, cac tram dién hinh dugc
su dung la: Tan Son Hoa, Viing Tau, Bién Hoa,
S& Sao, Moc Hoéa, Can Tho, Chau Déc, Rach
Gia, Ca Mau giai doan 1980-2017.

Kich ban bién d6i khi hau va nudc bién dang
cho khu vuc Nam B¢ dugc xay dung trén co so

TAP CHI KHi TUQNG THUY VAN

dua vao kich ban bién doi khi hau cua B Tai
nguyén va Moi truong nam 2016, cac kich ban
RCP 4.5 va RCP 8.5, ban d6 sb dia hinh qudc gia
cap nhat dén nam 2015; xu thé bién d6i gan day
ctia khi hau va nuée bién dang ¢ Viét Nam; cac
mé hinh khi hau toan cau va md hinh khi hau khu
vuc d6 phan giai cao cho khu vuc Viét Nam, cac
mo hinh khi quyén - dai duong [3].

3. Két qua va thao luin

3.1. Bién doi khi hdu 6 khu vwe Pong bang
song Cvu Long

3.1.1. Xu thé bién déi cac yéu 16 khi hdu tai
khu viee Pong bang séng Ciru Long

a) Nhiét do

Theo s6 lidu quan tric trung binh nhiéu nim
(1980 - 2017) tai cac tram dién hinh thudc khu
vuc Pong bang song Ciru Long, nhiét do co xu
thé tang voi toc do trung binh khoang 0,027°C/
nam.

Theo s lidu quan tric nhiét dd hon 30 nam
(1980 - 2017), nhiét @ TBNN tai khu vic Pong
bang séng Ciru Long khoang tir 23,0+28,0°C.
Nhiét d6 c6 xu thé tang voi tde do trung binh
0,027°C/nam. Khu vyc mién Dong tang nhanh
hon khu vye mién Tay. Nhiét d6 phan bd khong
déu. Nhin chung, khu vuc mién Dong co6 nhiét
d6 TBNN thap hon khu vyc mién Tay.
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Hinh 2. Xu thé bién doi nhiét @ trung binh nam (°C) tai khu viee Pong bang séng Ciru Long giai

Hinh 3. Ban do6 phdn bé nhiét d trung binh tai khu viee Pong bang song Ciru Long giai doan
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b) Lwong mua

S6 liéu quan trac TBNN (1980 - 2017) tai céac

1980 - 201

cho thay lugng mua thé hién xu thé tang, giam
khong ro rang. Lugng mua TBNN tai khu vuc
tram thudc khu vuc Bong bang song Ciru Long  DPong bang song Cuou Long khoang tu

8
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1250+2450 mm.

Luong mua phan bd khong déu. Céc tinh tinh
phia nam tinh Kién Giang, Bac Liéu, Ca Mau c6
lwong mua trung binh nhiéu nam cao, khoang
2050 - 2450 mm. Nhirng khu vuc c6 lugng mua

trung binh nhidu nam thap nhu: Pong Thap, Tién
Giang, Bén Tre, mot phan tinh Vinh Long va An
Giang luong mua trung binh nhiéu nim chi
khoang 1250 - 1450 mm.
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3.1.2 Kich ban bién doi khi hdu cho khu vuc
Pong bang séng Ciru Long

a) Kich ban nhiét do

Theo kich ban RCP4.5, vao dau thé ky 21
nhiét d6 trung binh khu vic Pong bang séng
Ciru Long tang tir 0,6 - 0,8°C; dén giita thé ky
21, nhiét do trung binh tang tir 1,4 - 1,6°C, tang
it hon & khu vuc ven bién; dén cudi thé ky 21,
nhiét d§ trung binh khu vyc cac tinh DPBSCL
tang tu 1,8 - 2,0°C. Theo kich ban RCP8.5, vao
dau thé ky 21 nhiét 6 trung binh khu vuc ting
tir 0,7 - 0,9°C; dén giita thé ky 21, nhiét do trung
binh cac tinh PBSCL tang tir 1,7 - 2,1°C, tang it
hon & khu vuc ven bién; dén cudi thé ky 21, nhiét
dod trung binh khu vuc céc tinh PBSCL tang 3,3
- 3,5°C [1], [5].

b). Kich ban luong mua

Vé lugng mua, theo kich ban RCP4.5, vao
dau thé ky 21 lvong mua trung binh khu vyc cac
tinh PBSCL tang tir 4,4 - 22,4%; dén giira thé
ky 21, luong mua trung binh cac tinh DPBSCL
tang tir 5,8 - 20,6%; dén cudi thé ky 21, lugng
mua trung binh khu vuc cac tinh DPBSCL tang tir
9,6 - 23,8%. Theo kich bin RCP8.5, vao dau thé
ky 21, lugng mua trung binh khu vuc céc tinh
PBSCL tang tir 6,7 - 17,9%; dén giira thé ky 21,
lugng mua trung binh cac tinh PBSCL tang tur
10,8 - 20,7%; dén cudi thé ky 21, lugng mua
trung binh khu vuc cac tinh PBSCL tang tur
12,6 - 23,7%.

DPBSCL, nhiét d c6 xu thé ting véi toe do
trung binh 0,27°C/ ndm. Luong mua thé hién xu
thé tang, giam khong 13 rang [2].

V& nhiét do, theo kich ban RCP4.5, vao dau
thé ky 21 nhiét do trung binh khu vuc cac tinh
DPBSCL tang tir 0,6 - 0,8°C; dén gitta thé ky 21,
nhi¢t do trung binh cac tinh DPBSCL tang tu 1,4
- 1,6°C, tang it hon ¢ khu vyc ven bién; dén cudi
thé ky 21, tang nhiét 6 trung binh khu vuc cac
tinh BPBSCL tang tir 1,8 + 2,0°C. Theo kich ban
RCP8.5, vao dau thé ky 21 nhiét d6 trung binh
khu vuc tang tir 0,7 - 0,9°C; dén giita thé ky 21,
nhiét do trung binh cac tinh BPBSCL tang tur 1,7
- 2,1°C, tang it hon ¢ khu vyc ven bién; dén cudi
thé ky 21, tang nhiét do trung binh khu vuc cac
tinh DPBSCL tang tur 3,3 - 3,5°C.
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Vé lwong mua, theo kich ban RCP4.5, vao
dau thé ky 21 lugng mua trung binh khu vuc cac
tinh PBSCL tang tir 4,4 - 22,4%; dén giira thé
ky 21, lugng mua trung binh céc tinh DPBSCL
tang tir 5,8 - 20,6%; dén cudi thé ky 21, lugng
mua trung binh khu vyc tang tr 9,6 - 23,8%.
Theo kich ban RCP8.5, vao dau thé ky 21 luong
mua trung binh khu vuc cac tinh PBSCL tang tur
6,7 - 17,9%; dén giita thé ky 21, luong mua trung
binh céac tinh DPBSCL tang tu 10,8 - 20,7%; dén
cubi thé ky 21, lugng mua trung binh khu vuc
cac tinh DPBSCL tang tur 12,6 - 23,7%|[ 1], [5].

3.2. Tic dpng ciia BDKH dén viing sinh thdi
ven bién Pong bang séng Citu Long

3.2.1 Nhitng théch thirc & ving dong bang
song Cuu Long

DBSCL ciing luén dbi mit v6i nhitng van dé
vé: 1l va ngap lut ¢ ving thuong; xdm nhap min
& vung ven bién; dt phén va su lan truyén nuée
chua & nhitng ving triing thap; thiéu nudc ngot
cho san xuét va sinh hoat & nhimng ving gan bién;
x6i 16 bd song, bd bién xay ra ¢ nhiéu noi va
ngay cang trd nén nghiém trong va 6 nhiém
nguén nudce, ké ca nude mat va nudce ngém.

Bién dbi khi hau ¢ Viét Nam gy ra cac hién
tugng cuc doan nhu han héan gia tdng trong mua
kho, anh hudng cua El Nino va La Nina,... Xu
thé bién d6i nay dang lam thay d6i vong tuin
hoan ctia nudc trong tu nhién va do vay tac dong
16n dén tai nguyén nuéc. Thay dbi ché do dong
chay trong song va tridu cuong sé& anh huong
truc tiép té1 pham vi xam nhap man tai PBSCL,
dac biét trong nhitng nam kiét. Theo kich ban
bién d6i khi hau ndm 2016, néu muc nudc bién
dang 100cm va khong co cac gidi phap ung pho,
PBSCL 1a khu vuc c6 nguy co ngap dén 38,9%
di¢n tich. Trong do, cac tinh c6 nguy co ngép cao
nhat 1a Hau Giang (80,62%), Kién Giang
(76,86%) va Ca Mau (57,69%) [2].

Du béo dan sb c6 thé tang tur 17 tri¢u hién nay
1én dén khoang 30 triéu vao nim 2050, cong
nghiép hoa, do thi hoa s& ngay cang phat trién va
s& thu hep dién tich dat nong nghiép, dong thoi
lam tang nhu ciu vé nudc sach ciing nhu phat
sinh nhiéu nudc thai hon. bay sé 1a ap luc 16n
dbi vai nguén nudc cua DPBSCL, dac biét 1a gidi
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quyét van dé nude ngot, 6 nhidm ngudn nudc,
nhét 14 & cac kénh, rach nho, chay qua cac khu do
thi, khu cong nghiép. Do dé, nhu cau luong thuc
va nudc ngot cling ngay cang tang, déng thoi kéo
theo nhirng van dé vé suy giam chét luong nudc,
6 nhiém ngudn nude. Nhitng van dé vé xung dot
gitta nhu cdu nudc ngot cho néng nghiép va nhu
ciu nude man, nude lo dé nudi tom dang dién ra
& nhiéu noi.

Viéc phat trién ha tﬁng chéng 14, thuy loi,
giao thong d6 thi, khu cong nghiép... da 1am bién
ddi sau sic ché d6 1a tai PBSCL nhu vdn co
trude day. Viéc phat trién hé bd bao, khu dan dan
cu vuot l... lam giam khong gian chira i, thoat
lii 1am gia ting nguy co ngap, lut ¢ nhiéu khu
vuc. Dién tich chira Il giam d@)ng thoi muc nude
bién dang s€ lam tang muc nudc 1i ¢ khu vuc
trung tim DBSCL trong thoi gian dai. O cac khu
vuc trung va ha luu DPBSCL, do phat trién cong
nghiép va do thi hda cao, dién tich chura 1l giam
va nude bién dang lam ting nguy co ngap lil.

Cung cap nude sach chi dam bao duoc cho
60 - 65% déan sb d6 thi va ty 18 nay thap hon rat
nhiéu d6i voi nong thon. Ngudn nude dé cap
nude & cac khu vue nong thon dang phai déi mat
v6i hai van dé 16n 1a man va 6 nhiém ngudn
nudce. Nude thai chua duge xir 1y, 6 nhiém cong
nghiép va co so ha ting sinh hoat han ché gay ra
cac van d& vé chat luong nude va nhiing rii ro vé
strc khoe, dong thoi khong dam bao viée cung
cap nude. Néu khong kiém soat hiéu qua cac van
dé vé xur Iy nude thai, chét thai thi trong twong lai
khong xa nhiéu noi c6 nudc nhung khong thé sir
dung do bi 6 nhiém, dic biét Ia cac kénh, rach
nho. Bén canh d6, hé thong ngin min, gitr ngot
chua déng bd hodc viéc van hanh chua hop 1y
ciing sé& 1a van dé 16n trong viéc bao dam ngudn
nudc ngot cho canh tac va sinh hoat.

Su gia ting dan s ting nhanh va viéc phat
trién nong nghiép, nudi trong thuy san trong
nhitng thap ky qua da lam giam dang ké gia tri tur
nhién cua PBSCL. Nhiéu ving dat ngap nudc
nhu rimng ngdp man, ao, hd, ddm pha va ving
ddng co am udt dang bién mat dé nhuong chd
cho hé théng tudi ti€u, tréng rung, rudng mudi,
phat trién cong nghiép va nudi tom. Ngoai ra,
viéc khai thac qua murc tai nguyén thién nhién 1a
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mot mdi de doa 16n ddi voi hé sinh thai.

Viée cai tao dit va nude, thAm canh nong
nghiép, cung vdi tac dong sinh thai ti€u cuc do
chién tranh dé lai da 1am giam dang ké dién tich
rimg tu nhién, dat ngdp nudc va cac moi truong
song tu nhién khac ciia PBSCL. Do ¢6 cac cong
trinh bao vé b ven bién nén dién tich cac khu
vuc ngap triéu ven bién bi thu hep, lam cho dién
tich rimg ngap man ngay cang giam di va diéu
nay lam cho tinh hinh x6i 1¢ bo bién ngay cang
nghiém trong hon.

Dién tich rung ngap man dang bi thu hep lai,
gia ting dién tich nudi tom, nhat 1 khai thac
nude ngdm bi min dé nudi trong thily san... dang
lam phuc tap thém tinh hinh nhiém man, nhit 14
cac khu vuc ven bién.

Céc cong trinh thuy dién da xay dung va dang
véan hanh cta Trung Qudc trén séng Lan Thuong
da tac dong manh mé& dén ché dong chay ca mua
Il va mua can, lam suy giam ham lugng phu sa.
Chi riéng 02 ho 16n 1a Tiéu Loan va N§ Trac Do
da c6 dung tich khoang 38 ty m*. V&i lugng nude
nay, néu xa lién tuc 07 thang mua can, mdi ngay
ha luu s€ c6 thém khoang 180 triéu m?, tuong
duong khoang 2100 m3/s hoic nguoc lai néu cac
ho khong van hanh thi PBSCL s& khong c¢6
lugng nudce do.

Theo “Nghién clru tac dong cua cac cong
trinh thuy dién trén dong chinh song Mé Cong”,
khi cac cong trinh thiy dién cua Trung Quéc di
vao van hanh thi tong luong phu sa bun cat hang
nam tr Trung Qudc vé téi Tan Chau va Chau
Déc giam tir 73 triéu tan xudng con 42 triéu tin
(gidm 42%).

Tac dong cua phat trién thily dién va khai thac
sir dung nudc o thuong ngudn phia Lao, Cam-
puchia va Thai Lan. Theo két qua “Nghién ctru
tac dong cua cac cong trinh thuy dién trén dong
chinh séng Mé Cong” cho thiy cac bac thang
thuy dién dong chinh dy kién s& gy nhiéu tac
dong bat loi & mirc 16n t6i nghiém trong, néu
khong cé cac bién phap giam thiéu. Do 1a cac
van dé vé suy giam dong chdy mua can trong
thoi doan ngin han; suy giam phu sa, bun cat
(téng lwong phu sa bun cat va dinh dudng bi
giam t&i 65% va néu tinh chung ca cac thuy dién
thuong ngudn phia Trung Qudc thi lvgng pht sa
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vé DBSCL chi con lai khoang 15 triéu tan, chua
dén 10% so vé6i diéu kién tu nhién); xam nhap
min s& gia ting tai hau hét cac ving ven bién
Tac dong 1én ché do dong chay gay tac dong vé
xam nhap man lon nhét; lam suy giam nguon loi
thay san, da dang sinh hoc va gy bat loi cho
hoat dong giao thong thity trén toan tuyén.

Mot van dé& déang quan ngai 1a hé thong céac
ho chira trén toan luu vuc véi tong dung tich rat
16n, khoang 60 ty m*. Néu luong nudc nay dugc
xa lién tuc trong 7 thAng muia can thi mdi ngay ha
luu s& c6 thém khoang 280 triéu m?, twong
duong khoang 3.300 m?/s.

3.2.2 Nhitng tac déng ciia BPKH dén phdt
trién bén viing tiéu ving sinh thdi ven bién va
hai dao o DBSCL

Nhiing biéu hién vé anh hudng cua bién d6i
khi hau dén ving sinh thai ven bién va hai dao va
cac hoat dong kinh té & PBSCL d3 xuit hién
trong nhitng nam gan day.

Han han, thiéu nwéc, xAm nhip min

Vao cac thang mua kho, PBSCL chiu tac
dong manh boi xam nhdp man, day la dac tinh
cua vung. Mtrc d§ xam nhap hang nam c6 tinh
quy luat twong ddi rd rét, tuy nhién trong nhiing
niam gan day, ngudn nudc thuong luu song Mé
Cong vé PBSCL da thay dbi quy luat ty nhién
boi viéc xay dung, van hanh cac hd chtra thuy
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dién thuong luu, din dén xam nhap man co
nhitng thay d6i 10n, gay khé khan 16n trong viée
cap nudc phuc vu san xuat nong nghiép. Cu thé

- Thoi gian xAm nhap mdn: Co xu hudng xuét
hién sém hon trudce day tur 1-1,5 thang. Giai doan
trude ndm 2012, man thuong xAm nhap dang ké
tu thang 2 dén thang 4, dinh man xuét hién vao
cubi thang 3 hodc dau thang 4 (1a thang c6 dong
chay kiét nhét, gi6 Chuong hoat dong manh
nhat). Nhitng nim gan day dong chay thuong
nguén dau mua kho vé thfip, xam nhap man Xuét
hién tir cubi thang 12 nam trudc, dinh man Xuét
hién vao thang 2; hodc dau thang 3.

- Pham vi xam nhap man: Giai doan trudc
nam 2012, ranh man 4 g/1 chi vao tr 35 - 45 km,
nam sau nhat dén 60 km. Tir ndm 2012 dén nay,
xam nhap man voi ranh man 4 g/l thuong xuyén
vao sau hon, & mtc 50 - 60 km, dién hinh dot
xam nhap man ky luc nam 2016, chiéu sau xam
nhap méan cao nhét 1én téi 90 km. Viéc nay dan
dén hang loai cira 1y nuéc duoc xdy dung trudc
day ¢ khoang cach cach ctra song 35 - 50 km
khong thé 1ay nudc ngot (trudc day cd the chu
dong 1y nudc ngot); ngoai ra, cac cira cong niy
thuong c6 cura van ty dong dong md theo chénh
Iénh myc nudc thugng/ha luu, nén da gay tac
dong khong nho dén viéc chu dong van hanh.

Bign 48 dia bidn 4§ win - Xnin Hod

—TE] e [HIIHT == 0% = w =0

1 2 3 4 ™m 5

1
‘ — TE00 12— TEH1IT == WY = o =201 —-—2“.‘19|

Hinh 6. Dién bién man tai tram dién hinh trén song Cuwa Tiéu, song Cwa Pai giai doan sau nam

2012 so voi truoc day

‘ o TG00 1] o TR = v 0% == 07 ———;{-'el

s(gl) Bieu do dien bien do min - Cau Quan

16 i =
14 —

12
10
s.

6
4

—— TEE] e TEZA3TT

[
L
=

== M = e =217

Hinh 7. Dién bién man tai tram dién hinh trén song Cé Chién, song Hau giai doan sau nam 2012

S0 voi truoc day

TAP CHI KHi TUQONG THUY VAN

S$6 thang 11 - 2019

1)



BAI BAO KHOA HQC

Sat 16 b sdng, x6i 16 bo bién:

Véi céc ddc diém vé dia hinh, dia chét, tac
dong cua cac yéu td thuong ngudn, tir bién va
phat trién ving dong bang, tac dong cia BDKH
lam gia tang sat 16 bo sdng, ving cura song ven
bién. Qua cong tac theo doi thiy rang:

- Giai doan trudc nam 2010: Vung BPBSCL
thuong xuyén xay ra hién tuong sat 1o, tai mot sb
khu vuc da ghi nhan nhiing thiét hai do sat 16 gay
ra, nhat 1 nhirng khu vuc tip trung dan cu nhu :
TX Tan Chau, TP Long Xuyén (An Giang); TX
Hong Ngu; TP. Sa Péc (Pong Thap); TP. Vinh
Long (Vinh Long). Tuy nhién, xu thé chung I3
6n dinh, khong gia ting qua mirc; ving ven bién
c6 xu thé bdi 1a chinh.

Tir nam 2010 t6i nay: Sat 16 dién bién ngay
cang phirc tap va c6 mirc do gia ting ca vé pham
vi va mirc d6 nghiém trong, uy hiép truc tiép dén
tinh mang, tai san cua nhan dan, anh huong
nghiém trong dén an toan cac cong trinh phong
chéng thién tai, co s& ha ting ving ven bién va
lam suy thodi rimg ngdp min ven bién. Trung
binh hang nam, x6i 16 da 1am mét khoang 300 ha
dét, rimg ngap man ven bién. Theo sb liéu thong
ké, hién khu vuc DPBSCL ¢6 564 diém sat 16 v6i
tong chiéu dai trén 834 km. Trong do, sat 16 b
song 512 diém véi tong chidu dai khoang 566km
(chu yéu dién ra doc theo séng Tién, song Hau,
song Vam Co Pong, Vam Co Tay va cac nhanh
chinh ctua hé théng kénh, rach); sat 16 bo bién 52
diém véi téng chiéu dai 268 km.

Trong sb cac diém sat 1¢ néu trén, theo tiéu
chi vé phan loai sat 16 bd séng, bo bién quy dinh
tai Quyét dinh sd 01/2011/QD-TTg ngay
04/01/2011 cua Thu tuéng Chinh phu, hién cé
57 diém sat 1¢ dic biét nguy hiém (sat 16 gay
nguy hiém tryc tiép dén khu tap trung dan cu va

co s& ha tdng quan trong), tong chiéu dai 170
km. Bao gdm, bd séng 39 diém véi tong chiéu
dai 85 km, bo bién 18 diém véi tong chidu dai
85 km (bién Pong 15/69 km, bién Tay 03
diém/16 km).

4. Két luin

Céc két qua nghién ciru vé xu thé khi hau va
kich ban bién d6i khi hdu ¢ Pong bang song Ciru
Long cho thay:

Nhiét do trung binh hang nam cua khu vuc
DPodng bang song Ciru Long khoang tir 23,0 dén
28°C. Nhiét d¢ trung binh hang nam c6 xu hudéng
tang khoang 0,27°C/nam. Lugng mua trung binh
khoang 1250 - 2450 mm. Dya theo kich ban bién
d6i khi hau ciia Bo TNMT, 2016 cho Pong bang
song Ctru Long thi theo cac kich ban RCP 4.5 va
RCP 8.5, nhi¢t do va lugng mua c6 xu hudng
tang ca vao giita va cudi thé ky 21. Vi kich ban
RCP 4.5, dau thé ky 21, lugng mua trung binh
tang 4,5 - 35,4%; vao gitra thé ky 21, luong mua
trung binh ting 5,8 - 20,6%; cudi thé ky 21,
lwong mua trung binh tang 9,6 - 23,8%. Vi kich
ban RCP 8.5, dau thé ky 21, luong mua trung
binh ting 6,7 - 27,3%; vao giita thé ky 21, lugng
mua trung binh tang 10,8 - 20,7%; vao cudi thé
ky 21, luong mua trung binh tang 12,6 - 23,7%.
Bai bao budc diu da nhan dién duoc nhiing tac
d6ng cua bién ddi khi hdu dén vung sinh thai ven
bién va céc hoat dong kinh té & PBSCL trong
nhitng nam gan day nhu: Han han, thiéu nuéc,
xam nh@p man, sat 16 bo song, x6i 16 bo bién.

Céc nghién ctru néu trén 1a nhimg budc di dau
tién c6 y nghia khoa hoc va thuc té cao, dit nén
mong vé co so dir liéu va phuong phap luan dé
danh gia dé xuat mo hinh, giai phap phat trién
bén vitng tng phé véi bién ddi khi hau phu hop
cho cac tiéu ving sinh thai @ PBSCL.

Loi cdm on: Nhom nghién ciru xin chdn thanh cam on sy hé tro ciia dé tai khoa hoc “Nghién
cibu dé xudt mé hinh, giai phdp phdt trién bén viing g phd véi bién doi khi hdu phit hop cho cdc
tiéu viing sinh thdi ¢ dong bang séng Ciru Long”, md s6: BDKH.42/16-20 trong viéc thuc hién va

cong bo nghién curu nay.
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CLIMATE CHANGE AND THE IMPACTS OF CLIMATE CHANGE
ON SUSTAINABLE DEVELOPMENT OF COASTAL REGION IN THE
MEKONG DELTA

Nguyen Van Hong" Phan Thi Anh Tho', Nguyen Thi Phong Lan’
'Sub-Institute of Hydrometeorology and Climate Change (SIHYMECC)
*Cuu Long Delta Rice Research Institute (CLRRI)

Abtract: This paper reviews the trends of climate and climate change (cc) scenarios in the
Mekong delta. Using the trend analysis method of temperature and rainfall at 09 meteorological
stations in the period 1980 - 2018 and the climate change scenarios of MONRE in 2016, based on
RCP 4.5 and RCP 8.5 scenarios. The annual average temperature ranges in the region delta from
23.0to 28.0°C. The average annual temperatures tend to rise about 0.027°C per year. The average
rainfall in the region delta is about 1250 - 2450 mm. With the RCP4.5 scenario, in the early 21st cen-
tury, the average rainfall increased by 4.4 - 22.4%, in mid-21st century, the average rainfall in-
creased by 5.8 - 20.6%, in end of 21st century, the average rainfall increased by 9.6 - 23.8%. With
the RCP8.5 scenario, in the early 21st century, the average rainfall increased by 6.7-17.9%, in mid-
21st century, the average rainfall increased by 10.8 - 20.7%; in end of 21st century, the average
rainfall increased by 12.6 - 23.7%. The article also has reviewed the impacts of climate change on
coastal ecology and economic activities in the Mekong delta in recent years: drought, water short-
ages, saltwater intrusion, riverbank landslides, coastal erosion.

Keywords: Climate change, Scenarios, the impacts of Climate change.
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XAY DUNG QUY TRINH GIAM SAT, BAO CAO VA
THAM TRA (MRV) CHO CAC HOAT PONG THICH UNG
VOI BIEN POI KHI HAU CAP QUOC GIA O VIET NAM

Pham Thanh Long!, Huynh Thi Lan Huwong', Nguyén Thi Liéu’,
Vwong Xuian Hoa', Poan Quang Tri’

Tém tit: Theo yéu cau cua Théa thudn Paris vé Bién doi khi hdu, viéc tang cuong tinh minh bach
trong cdc hoat dong thich ing véi bién doi khi hdu (BDKH) can dwoc xem xét doi véi tdt ca cdc quoc
gia tham gia cong woe khung ciia BPKH, diéu do ciing sé dwoc thé hién trong NDC dé trinh ciia cdc
nude lén Ban thu ky ciia Cong wée khung ciia Lién Hiép Quéc vé Bién doi Khi hu(UNFCCC). O
Viét Nam, hién nay chwea c6 khung Gidm sat, Bao cdo va Tham tra (MRV) hay huwéng dan cu thé nao
cho cdc hoat dong thich vmg véi BDKH. Do d6, bai bdo dé xudt Khung MRV cho cdc hoat dong thich
ung voi BPDKH tai Viét Nam bao gém cdac khdu tir khi bat dau dén khi két thiic mét hanh dong thich
vmg véi BDKH. Két qud ciia nghién civu sé gop phan déng gop vdo viéc thiét ldp hé thong MRV cho

hoat dong thich wng o Viét Nam.

T khoa: MRV, thich iing véi bién doi khi hdu, quy trinh thich img.

Ban Bién tap nhan bai: 15/09/2019  Ngay phan bién xong: 22/10/2019 Ngay dang bai: 25/11/2019

1. Mé dau

Bién d6i khi hau (BDKH) c6 tac dong dén
nhidu nganh, nhiéu linh vuc va cac khu vuc trén
thé giéi. Pé tng phé hiéu qua voi BDKH, can
c6 phuong phap va cong cu dé hd tro cac nha
quan ly trong qua trinh hoach dinh chinh sach.
Céc hoat dong thich ung (HDTU) véi BDKH da
duoc thyc hién trong nhiéu linh vuc va da phat
huy hiéu qua trong tmg pho vé1 BDKH, phat
trién bén viing va xo6a do6i giam nghéo & Viét
Nam. Trén thé gidi cling nhu ¢ Viét Nam da c6
cic nghién ctru vé tac dong cia BPKH, xdy
dung va thuc hién céc giai phap thich ing véi
BDKH. Tuy nhién, van chua c6 nghién ciru dy
du vé danh gia hidu qua hoat dong thich ung véi
BDKH. Nghién ctru danh gid hi¢u qua cua céac
HDTU véi BDKH nham tra 101 cac ciu hoi: (i)
hi€u qua cua cac hoat dong trong giam muc do
tac dong cua BDKH, tang cuong kha nang thich
tmg, va (ii) chinh sach thich ing can dugc xay

Vién Khoa hoc Khi tiwong Thity vin va Bién doi
khi hau
Email: phamthanhlong559@gmail.com

TAP CHI KHI TUQNG THUY VAN

dung va thuc hién. Do d6, can phai xdy dung
phuong phap nham giam sat, bao cdo va tham
dinh mtc d0 hiéu qua cua cac chinh sach va
HDTU v6i BDKH va ap dung phuong phap nay
trong quan 1y thuc hién cac HDTU.

Tinh cho dén thoi diém hién nay thi MRV
cho hoat dong thich ing v6i BDKH van dang 1a
yéu cau ctia qudc té nén nhimg hudng dan cy thé
dé thiét ké hoat dong MRV céc cip nhin chung
1a chua c6 ma chi c6 nhing khai niém vé M&E
(Monitoring and Evaluation), tirc gidm sat va
danh gid). Giam sat va Banh gia cac du an, chinh
sach va chuong trinh 1a mot phan quan trong ctia
qua trinh thich tng véi BPKH. Cubi cung, su
thich tng thanh cong s& dugc do ludng bang
cach cac bién phap khac nhau gép phan lam
giam hiéu qua tén thuong va xay dung kha ning
phuc héi. Bai hoc kinh nghiém tir thyc tién trong
qua trinh giam sat va danh gid cac dy an, chinh
sach va chuong trinh dang thuc hién va hoan
thanh s& cung cap cac bién phap trong twong lai,
tao ra mQt qua trinh thich img hi¢u qua [6].

Hién nay, trén thé gidi hau hét cac NDC cua
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cac nudc dang phat trién tham gia UNFCCC, vé
h¢ théng giam sat danh gid, co khoang 50% sd
NDC dé cap dén hé thong nay, trong khi d6, cac
NDC khéc dé cap rang hé thong giam sat danh
gia van dang duoc xay dung [3]. Viét Nam hién
nay chua xay dung dugc MRV cho thich ung véi
BDKH. Nghién ciru nay dua trén tong quan tai
lidu trong nude va qudc té, két hop véi thuc tién
Viét Nam s& dé xuét ra mot quy trinh cho hoat
dong MRV thich tmg véi BPKH céap qubc gia
tai Viét Nam.

2. Phuwong phap nghién ctiru

Nghién ctru nay dugc thuc hién dua trén
phuong phap tong hop va phan tich cac tai liéu
lién quan dén viéc xay dung quy trinh MRV cho
cac hoat dong thich tng véi BDKH ¢ Viét Nam.

2.1. Khdi niém chung vé MRV cho hoat
dong thich irng voi BDKH

MRV cho cac hoat dong thich tmg co thé 1a
(Monitoring, Reporting and Verification), tiic
“Po dac, B4o c4o va Tham dinh” cac hoat dong
thich img v61 BDKH. Tu V- Verification trong
MRV c¢6 thé hiéu la tir Evaluation - Panh gia
trong khung MER. Do do, MRV trong hoat dong
thich g véi BDKH c6 thé hiéu nhu sau:

M - Monitoring (Po dac): 1a cach thir dé giam
sat két qua thuc hién hoat dong thich tng. Muén
do dac duoc can dya trén bo chi sb phuc vu do
dac hi¢u qua cua hoat dong thich ung;

R - Bdo cdo (Reporting): d6 1a viéc mo ta lai
qua trinh thyc hién cac hoat dong thich ung véi
BPKH nhim dat dugc muc tiéu thich ung da dua
ra ban dau hay cac bang chimg c6 lién quan dén
vi€c thuc hi¢n hoat dong thich ing véi BDKH;

V - (Tham dinh - Verification): 1a kiém tra
muc dg tin cay cua nhitng thong tin dugc bao céo
d6i véi cac hoat dong thich img. Qué trinh nay s&
lam tang tinh minh bach cua hoat dong thich
ung, viéc thAm dinh can c6 dai dién cua cac co
quan chuyén moén méi c6 thé dua ra nhiing két
luan mot cach chuén xac.

2.2. Tong quan vé MRV cho thich ting vdi
BDKH

Trén thé giéi, hién nay MRV cho hoat dong
thich timg c6 thé néi 1a chwa c6 mot khung hudéng
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dan hoan chinh nao dé& cap, c6 ching chi la
nhitng khai niém, khung huéng dan lién quan
dén M&E. Tai Diéu 7, 13 va 14 cia Thoa thuén
Paris vé BPKH c¢6 dé cap dén nhimng noi dung vé
thich ung va yéu ciu vé MRV cho hoat dong
thich rng cho cac nudc thanh vién thuc hién
trong bao cao NDC va mot s6 qudc gia ciing d
dé cap dén MRV ddi v6i hop phan thich Gng.

Viéc thyc hién MRV trong hoat dong thich
mg s& gép phan mang lai nhiing loi ich quan
trong phai ké dén nhu: tan dung duoc nguén Iuc
tai chinh tir cac t chirc trong va ngoai nudc dau
tu nham dat dugc hiéu qua trong thich tmg véi
BDKH va bén canh d6 s& gop phan tao ra gia tri
kinh té cho ddi tuong nhan dugc nguf‘m tai tro.

Theo UNFCCC va Nghi dinh thu Kyoto, cac
qudc gia thude phu luc 1 (cac qudc gia phat trién)
s& phai dau tir tai chinh cho cac qubc gia dang
phat trién trong vi¢c thyc hién cac hanh dong
g ph6 voi BDKH va co ché tai chinh nay duoc
thong qua mot s6 quy vé BPKH nhu: Quy Mbi
truong toan cau (GCF); mot s6 t6 chiic clia cac
qudc gia phat trién. Chi tinh riéng nam 2005,
GCF da cung cap cho hoat dong thich tng 12 110
triéu do la, ngudn tién nay dén chu yéu dén tir 4c
quéc gia Chau Au nhu Pan Mach, Dtc, Thuy
Dién va Anh. Bén canh do6, viéc thuc hién hiéu
qua céac hoat dong thich ung v6i BDKH con gop
phan gia ting dong luc chinh tri nham hd trg phat
trién kinh té va ting su hiéu biét vé thich ing va
phat trién [6].

UNDP (2008) [9] di dua ra khung tiép can
trong M&E dbi v6i hoat dong thich ung véi
BDKH véi myc dich cung cip hudng dan va xay
dung nang lyc cua cac bén lién quan nham theo
ddi tién trinh thich tng [9]. O giai doan ban dau
hinh thanh sang kién thich ing, khung M&E c6
thé giup xac dinh pham vi can thiép hoat dong
thich tmg, xac dinh két qua co thé c6 duoc va tao
mdi lién két chat ché cua cac can thi¢p o cép do
du an véi cac chi sé do ludng tién do thich ting.
Theo Khung dé xuét nay thi cac linh vyc thich
ung voi BDKH s€ dugc dua vao xem xét bao
gdm: Tai nguyén thién nhién; an ninh luong
thuc; tai nguyén nudc; Ste khoe; Quan 1y rai ro
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thién tai; ving duyén hai ven bién, tir d6 anh
hudong hudng dén quy trinh thich tmg bao gom
van dé vé chinh séach; nang cao nhan thic va
tang cuong nang luc; quan ly thong tin; cac
quyét dinh lién quan dén dau tu va van dé lién
quan dén sinh ké va quan 1y tai nguyén. Cac chi
s6 do dac cling s€ duoc thiét ké dua trén cac hop
phan thich ing bao gdm: nhitng chi sé vé tac
dong; chi s6 bén viing [9].

Linh vye chi d& thich (g

Qua trinh thich ing Loai chi s&

Chinh sach/K& hoach Pham vi

Xay ding nang
lyc/Nhan thizc
Quan Iy théng tin

Tac dong

B&n vitng

Quyét dinh dau tw
Kha nang nhén rong

Kinh nghigm/sinh
k&/quan Iy tainguyén

Hinh 1. Pé xuat Khung Do dac cho hoat dong
thich ung voi BDKH [8]

Bao cao cua Chuong trinh tac dong khi hau
cua Anh (United Kingdom Climate Impacts Pro-
gramme - UKICP) c6 dua ra cong cy AdaptME
dé danh gia va giam sat cac bién phap thich tng
v6i BPKH, trong d6 yéu cau ngudi ding tu tra
161 cac cau hoi lién quan nhu loai hinh danh gia,
muc dich danh gia, nhiing rao can,... ma khong
dé cap dén cac chi s cu thé [3].

GIZ (2013) [7] c6 dua ra mot hé théng giam
sat va danh gia (M&E) cac hoat dong thich ung
v6i BDKH cho cip qudc gia, cip dia phuong
dwa trén phan tich bdi canh cuy thé cia timg cap
[7].7

O Viét Nam, hién nay chua c¢6 khung MRV
nao hudéng dan cu thé cho hoat dong thich ung
v6i BDKH [8]. Bé thuc hién Thoa thuan Paris
vé BDKH, ngay 28 thang 10 nam 2016 Thu
tudng Chinh phu da ky Quyét dinh s 2053/Qb-
TTg phé duyét K& hoach thuc hién Thoa thuan
Paris vé BDKH tai Viét Nam, theo d6 nhiém vu
s6 58 yéu cau xay dung hé thdng MRV thich ting
v6i BDKH va dugce xac dinh day 1a nhiém vu
can phai lam trong cong tac thich tng véi
BDPKH ¢ Viét Nam thoi gian toi.

C6 thé thdy hién nay, tai cip qudc gia noi
chung thi viéc thiét lap hé théng MRYV cho hoat
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dong thich tmg véi BDKH s& gip phai mot sb
kho khin tro ngai nhu sau: (1) Nhiéu chinh sach
va chuong trinh thich ing thiéu cac muc tiéu c6
thé do luong duoc hodc xac dinh 16 rang két qua
mong doi. Khong c6 nhimng diéu nay, cac chi sb
khong thé dugc st dung dé danh gia hiéu qua.
2) Thiéu cac nguén lyc thuc hién hoat dong
thich rng (nhéan lyc, tai chinh va k¥ thuat). (3)
Thiéu dir liéu co s& tot va xu hudng lich sur dé
cho phép phan tich hi¢u qua. (4) Cac Bao céo va
trao doi dir liéu va thong tin khong day du, dic
biét khi cac bién phap thich trng dugc thuc hién
boi mot loat cac bén lién quan & cac cip va
nganh khac nhau. Tir thyc tién & trén, bai bao s&
dé xuit mot quy trinh MRV cho hoat dong thich
tmg v6i BPKH cip quéc gia nhu trong muyc 3

dusi day.
va'i BOKH

Hinh 2. Tién trinh xdy dung MRV thich vmg véi
BDKH

2.3. Cac bwoc xdy dung quy trinh MRV
thich wng voi BDKH cd'p qu6'c gia

Viéc tong quan céc tai liéu trén thé gidi két
hop véi thyc tién cong tac thich img trong linh
vuc bién d6i khi hau tai Viét Nam, nghién ctru dé
xuit 4 budce trong viée xay dung quy trinh MRV
thich tmg véi BPKH cip qubc gia nhu sau:

Budc 1: Trude khi mdt hoat dong thich Gng
duoc thyuc hién, mudn MRV hoat dong thich ung
can phai nim dugc nhing thong tin day da cho
hoat dong thich ing do;

Budc 2: Khi da nam dugc diy du thong tin
lién quan dén hoat dong thich tng thi can phai
xac dinh duoc cac yéu td cu thé cia MRV cho
hoat dong thich tmg bao gom:

- X4y dung dudng co s dé danh gid hiéu qua
hoat dong thich tng;

Tinh toan hiéu
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- Xéc dinh dugc ndi dung can tham dinh cua
hoat dong thich ung;

- Xéc dinh dugc ndi dung can bdo céo cua
hoat dong thich ung;

Budc 3: Sau khi xac dinh duogc cac yéu td can
MRV thi phai xay dung duoc bd chi sé dé do
luong hoat dong thich tng;

Budc 4: Phai xac dinh duogc vai tro va trach
nhiém cua cac bén lién quan trong hoat dong
thich tmg cp qudc gia.

3. Két qua va thio ludn

3.1. Théng tin vé hoat déng thich irng vdi
BDKH

Xac dinh 10 tén cua hanh dong thich tng;Xac
dinh Muc ti€u ctia hanh dong thich tng; Xéc dinh
cong ngh¢ sur dung trong hanh dong thich ung;
Loai hanh dong thich tng mang tinh muc tiéu;
Xéc dinh dia diém thuc hién ctia hanh dong thich
ung; Xac dinh Thoi gian thyc hién ctia hanh dong
thich mg; Xéac dinh ngudn kinh phi cho hanh
dong thich tng; Xac dinh loi ich cua hanh dong
thich (mg va déng gop ctia n6 cho sy phat trién
bén ving cta dat nudc; Xac dinh ngudn ngan
sach va co ché hd tro tai chinh cia hanh dong
thich tng; Xéc dinh dugc thong tin vé co ché thi
truong qudc té cia hanh dong thich tmg.

3.2. Cdc yéu té MRV trong hoat dpng thich
teng véi bién déi khi hiu

Dbi véi M (Monitoring) can phai xay dung
dugc duong co s¢ (Baseline) cho cac hoat dong
thich Gmg trén co so thiét 1ap mot bo chi sé danh
qua trinh va danh gia hiéu qua cac hoat dong
thich ung v6i BDKH. Trong duong co so nay
can 1am rd cac ngu@)n s6 liéu duge dua vao tinh
toan, cach thuc tinh toan va duong co sé s€ la
can ct dé xac dinh duge mire d6 dat duoc hiéu
qua ctia cac hoat dong thich ung. D6i v6i R (Re-
porting) phai xac dinh rd Bdo cao hoat dong
thich img nao? Cic mau cho B4o céo thich tng
can phai duoc chuan bi va ddi twong Béo céo 1a
ai? Cudi cung 1a can phai xac dinh co quan yéu
cau phai ndp bao céo va duyét bao cao. Pdi vai
V (Verification) ciing can chuan bi xem ndi dung
can tham dinh gi? Can thiét phai dua hé thong
céc cau héi tham dinh vao ddy va phan phan
tham dinh nay can phai thim dinh hét qué trinh
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thure hién va két qua cua hanh dong thich Gmg véi
BDKH ¢ céc cip khac nhau. Viéc thim dinh nay
can ¢6 co quan chuyén mén sau nhu cac Vién
nghién cuu; cac truong dai hoc va cac chuyén
gia dau nganh vé BDKH tham gia. Thoi gian
tham dinh can phai xac dinh sau khi hoat di danh
gia duoc hi¢u qua cua hoat dong thich tng.

3.3. B§ chi sé dinh gid hiéu qud cdc hoat
dong thich teng véi bién déi khi hiu

B chi sb tap trung vao cac chi s6 qua trinh
thuc hién va két qua thyc hién hanh dong thich
mg. Viéc thiét 1ap bd chi sd phai dya trén linh
vuc thich tmg cu thé nhu (Linh vyc tai nguyén
mdi trudng; linh vuc Nong nghiép va phat trién
nong thon; linh vuc D6 thi va Nha &; linh vuc
Giam nhe rui ro thién tai va linh vuc Y té va sire
khoe cong dong) va tinh kha thi ctia viéc thu thap
ngu@)n dir liéu dé tién cho viéc Po dac va Tham
dinh. Cac chi s6 khi xdy dyung cling can bam sat
vao muc tiéu thich ung dé thiét ké cac chi s dam
bao do phu hop va kha thi. Bén canh do, khong
thé thiéu ¥ kién tham véan chuyén gia cho bd chi
s6 dugc xay dyng dé nham thuc hién MRV cho
hoat dong thich tmg mot cach hiéu qua. Cudi
cung bang viéc thu thap va sir Iy nguon tai lidu
thi cac hoat dong thich tmg cling s&é dugc danh
gia mot cach toan dién nhat.

Mot trong nhitng yéu té chinh khi 4p dung
phuong phap MRV cho hoat dong thich ing can
phai xem xét dén cac yéu té sau cua phuong
phéap.

Khé nang ap dung: Miéu ta, giai thich rd hanh
dong thich tmg véi BPKH nao c6 thé ap dung
phuong phép nay;

Nguyén 1y cua hiéu qua hanh dong thich Gng
v6i BDKH: Chi 16 dugc hiéu qua thich ung nhu
thé nao thong qua hanh dong nay;

Cong thure tinh toan hiéu qua thich tng: Chi
ra cong thuc tinh toan hi¢u qua thich tng so véi
dudng co s6 1a nhu thé nao;

Phuong phéap do dac nhiing s6 liéu can thiét
dé tinh toan hiéu qua thich tmg: Miéu ta phuong
phap do dac, thu thap timg tham s trong cong
thtrc tinh toan hiéu qua thich ing co sé, va khi ap
dung cac giai phap thich tng.

TAP CHi KHI TUQNG THUY VAN
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TT

Cac yéu to

Noi dung MRV

M (Monitoring)

- Xac dinh duge ddi tugng can Po dac cho céc hoat dong
thich g voi BDKH:

e  Linh vyc tai nguyén moi truong;

e Nong nghiép va phat trién néng thon;

e Do thi va Nha ¢;

e  Giam nhe rai ro thién tai; va

e Y té va stic khoe cong dong.
- Xay dung duoc duong co so (BASELINE) danh gia qua
trinh va danh gia hiéu qua hoat dong thich ng v6i BDKH;
- X4y dung b6 chi s6 danh gia qué trinh va danh gia hiéu qua
hoat dong thich ung véi BDKH

R (Reporting)

- Xac dinh duoc ndi dung can Béo cdo cho cac hoat dong
thich tng v6i BDKH:

e  Linh vyc tai nguyén méi truong;
Nong nghiép va phat trién nong thon;
D6 thi va Nha d;
Giam nhe i ro thién tai; va
Y té va sirc khoe cong dong.
- Xac dinh duoc dbi tuong chiu trach nhiém béo cdo theo hé¢
thong

e Co quan dai dién cho Chinh Phu (Uy ban Quéc gia
vé BDKH);
Co quan dau mdi (B9 tai nguyén va Moi truong);
B9, ban nganh lién quan;
UBND cac tinh;
UBND céc huyén.
- Xéc dinh duogc thoi gian Bao cdo hoat dong thich tng
(thuong sé 1a bao cao dinh ky tuy vao quy mo va pham vi cua
hanh dong thich img cho cac cip khac nhau, tuy nhién Béo
c4o thich img ciia dia phuong can giri vé Co quan chi tri nén
¢6 ky han nhét dinh)

V (Verification)

- Xac dinh duge d6i tuong can Po dac cho céac hoat dong
thich trng voi BDKH:

e Linh vyc tai nguyén moi truodng;

e Nong nghiép va phat trién nong thon;

e Do thi va Nha o;

e  Giam nhe rui ro thién tai; va

e Y té va stic khoe cong dong.
- Xay dung duoc bo cau hoi can tham dinh dbi véi cac hoat
dong thich tmg (thdm dinh can 4p dung cho qué trinh thuc
hién va danh gia hiéu qua hoat dong thich ing dugc thuc
hién)
- Xac dinh dugc bén thtr 3 tham gia vao qua trinh thim dinh
(Thudng tap trung vao cac don vi c6 chuyén mén cao va hiéu
biét vé linh vuec BDKH nhu cic Vién nghién ciru; cac truong
dai hoc va cac chuyén gia dau nganh)
- Xéc dinh dugc Co quan phé duyét bao cao Tham dinh (vi
du nhu B¢ Tai nguyén va Mdi trudong)
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3.4. Quy dinh vé vai tré va trach nhi¢m ciia
cdc bén lién quan dén MRV thich ing véi bién
doi khi hiu

Viéc xac dinh duoc vai tro va trach nhiém cua
cac bén tham gia vao MRV cho hoat dong thich
ng BPKH 13 quan trong va can thiét dé thuc
hién cac khdu MRV dugc chudn xéac dé mang lai
hiéu qua thich Gmg cao nhat. Tuy nhién, dé xéac
dinh duoc vai tro va trach nhiém cuia cac bén lién
quan can phan tach cho ting yéu td MRV cu thé.
Nhin chung thi dé quan Iy hé thong MRV, trach
nhiém cac bén lién quan s€ dugc phan tach
thanh: (1) Co quan c¢6 thim quyén cao nhat; (2)
Co quan ddu mdi cao nhat; (3) Co quan phéi hop
thuc hién MRV va (iv) Co quan trién khai MRV
cu thé (Hinh 3).

1. Co'quan cé
thdm quyén
vé& MRV

3. Co'guan
phéi hop
chuyén nganh

4. Coquan
trién khai
thire hién

2. Co'quan
quan ly MRV

ca
Bd/nganh
lignguan
chalinh

Cacdon
Vit van
trién khai
hoat
dong
thich ing

BA Tai
nguyén
va Mai
treeng

l'.lv ban
qudcgia
Ve BEKH wire thich

ng voi

BEKH

Hinh 3. khung MRV dy kién cho hoat dong
thich vmg véi BDKH cdp quéc gia

Dbi voi Co quan c6 tham quyén: duge xéac
dinh 1 co quan cao nhat trong hé thong MRV cap
qudc gia, & day c6 thé hiéu 1a Uy ban qudc gia vé
BDKH c6 trach nhiém trong viéc (kiém tra va
phé duyét cac hanh dong thich tng v61 BDKH;
kiém tra va phé duyét cac bao cio vé MRV cua
qudc gia do Co quan ddu mdi quan Iy MRV dé
trinh va thong bao véi Chinh phu va cac bén lién
quan cho hoat dong thich tmg cua qubc gia sau
khi c6 ddy du cac thong tin dugc tong hop).

Déi voi Co quan dau mbi quan Iy MRV: duoc
xac dinh 14 co quan cao nhét trong viéc quan 1y
truc tiép hé théng MRVcua qudc gia. Co quan
nay quan ly va giam sat tit ca cac hoat dong
MRV ciia qudc gia véi nhiém vu chinh nhu (xem
xét cac hoat dong thich ing va ké hoach MRV

do céc co quan phdi hop dé trinh va co trach
nhiém tong hop thanh dy thao danh sach cac
hanh dong giam nhe va ké hoach MRV cho quéc
gia; xem xét tit ca cac bao cao danh gia cua
nganh va dia phuong dé dé trinh 1én Co quan
tham quyén MRV quéc gia; ndm duoc toan bod
hé théng co s dit liéu vé hoat dong thich tmg dé
c6 thé dua vao MRV thich tung cp qudc gia.

Dbi véi co quan phdi hop thue hién MRV: 1a
cac co quan chuyén nganh va phai nim dugc
MRYV cho nganh/linh vuc minh phu trach. Cac
co quan & day phai ké dén nhu: Bo Tai nguyén
va Moi truong; B K& hoach va Pau Tu; Bo Tai
Chinh; Bo Nong nghiép va Pht trién nong thon;
Bo Xay dung; B0 giao thong van tai; BO Y té;
Bo Van héa - thé thao - Du lich. Nhiém vu chinh
ctia cac Co quan phdi hop thyc hién MRV 1a ra
soat ké hoach ciing nhu két qua MRV d6i voi tat
ca cac hanh dong thich trng v6i BDKH cua
nganh/linh vuc minh phu trach (xem xét danh
sach hoat dong thich ing va ké hoach MRV cua
nganh; d¢ trinh danh sach cac hanh dong giam
nhe theo nganh va cac ké hoach MRV 1én Co
quan dau moi quan Iy MRV; xem xét Bio céo
giam sat cac hanh dong thich ing duoc cac Co
quan trién khai MRV d¢ trinh; tdng hop cac Bao
cao giam sat cac hanh dong thich irng do cac don
vi thuc hién d¢ trinh thanh Bao cdo giam sat
nganh va d¢ trinh Bao cdo danh gia nganh 1én
Co quan dau mbi quan Iy MRV). Déi vé6i co
quan trién khai MRV cu thé: 1a co quan truc tiép
cac hoat dong thich tmg cia qudc gia bao gdm tir
cap du 4n tro 1én. Pai dién cia co quan nay la
cac co quan chuyén mén vé linh viee BDKH nhur
cac Vién nghién clru; cac truong dai hoc; cac
chuyén gia hay t6 chirc tur nhan uy tin. Nhiém vu
clia co quan nay bao gém (x4c dinh dugce danh
sach cac hoat dong thich tng can MRV; dé trinh
danh sach cac hoat dong thich tng 1én co quan
phdi hop chuyén nganh; tién hanh cac budc do
dac va giam sat hoat dong thich rng; tinh toan
dugc hi¢u qua cua cac hanh dong thich ung va
bao cao do dac va giam sat hoat dong thich ing
1én co quan phdi hgp chuyén nganh dé tong hop
1én céc cap cao hon).
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4. Két luin

Nhu vay, dé xay dung quy trinh MRV trong
thich ung v6i BPKH & cdp qubc gia trude hét
can phai hiéu duoc rd ban chit cua hoat dong
MRV nhu 14 mét trong nhimng yéu cau bét budc
khi chung ta thuc hién bat ké mot hanh dong
thich voi BDKH cu thé nao béi vi ngoai lgi ich
truc tiép vé kinh té cua céac hoat dong thich ung,
6 thé tan dung dugc nhiing co hoi dau tu thi
viéc thuc hién MRV cho hoat dong thich ung
con gop phan mang lai nhitng déng gopto 16n vé
mat chinh sach gitip cho cac nha hoach dinh
chinh sach vé BPKH c6 cai nhin téng quan va
dua ra duoc nhitng quyét dinh chi dao sang
sudtddi véi linh vuc thich tng BPKH mot cach
toan dién nhat. Bai bao budc dau di chi ra duoc
két qua vé viéc xdy dung quy trinh MRV cho
hoat dong thich tmg voi BDKH cap qubc gia bao

gdm co cac bude tir viéc xac dinh nhing thong
tin chung cua hoat dong thich ung; dén viéc xac
dinh cac yéu to can thiét trong ting thanh phan
ctia MRV cho hoat dong thich tmg cap quéc gia;
do dac va danh gia dugc hoat dong thich ing can
thiét phai xay dung bd chi s6 phu hop cho cac
linh vuc thich ung cu thé va can chi ra dugc vai
tro va trach nhiém cua cac bén lién quan trong
viéc MRV cho cac hoat dong thich ung. Bén
canh do, viéc xac dinh vai tro va trach nhiém cua
cac bén tham gia vao MRV thich ting dugc xem
la mot khau quan trong nham hudng td1 mot
khung minh bach trong MRV thich tig cép qubc
gia, trong d6 c6 sy phan chia thanh co quan vé
dau méi; co quan vé quan 1y; co quan phdi hop
chuyén nganh va co quan thuc hi¢n hoat dong
thich ung.

Lai cam on: Nhom tdc gid xin chdn thanh cam on dé tai nghién ciru khoa hoc va phat trién cong
nghé cap Nha nude “Nghién ciru dé xudt hé thong giam sdt - bdo cdo - tham dinh (MRV) cdc hoat
ddng vng phé véi bién déi khi hqu & Viét Nam”, md s6 BPKH.32/16-20 da hé tro dé thuce hién bai

bao nay.
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ESTABLISHING A MONITORING, REPORTING AND VERIFYING
(MRYV) SYSTEM FOR ADAPTATION OF CLIMATE CHANGE
IN VIETNAM
Pham Thanh Long', Huynh Thi Lan Huong', Nguyen Thi Lieu’,
Vuong Xuan Hoa!, Doan Quang Tri?
'Viet Nam Institute of Meteorology, Hydrology and Climate change
*Viet Nam Meteorological and Hydrological Administration

Abstract: Based on the Paris Agreement on Climate Change, the need of increasing transparency
in climate change adaptation should be taken into consideration by all members in the UN frame-
work convention of Climate change, which will also be reflected in the NDC submitted by countries
to the secretariat of the United Nations Framework Convention on Climate Change (UNFCCC). In
Vietnam, there is no specific Monitoring, Reporting, and Verification (MRV) framework or specific
guidance for climate change adaptation activities. Therefore, this paper proposes an MRV frame-
work for climate change adaptation activities in Vietnam covering the stages from the beginning to
the end of a climate change adaptation action. The results of the study will contribute the MRV
framework for climate change adaptation activities in Vietnam.

Keywords: MRV, climate change adaptation, adaptation process.
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CHI SO HIEU QUA MOI TRUONG (EPI): THU'C TRANG VA
GIAI PHAP TU GOC NHIN KINH TE TAI VIET NAM

Tran Tho Pat!, Pinh Pirc Truong!

Tém tit: Bai viét nay gidi thiéu vé chi sé hiéu qua méi truong (Environmental Performance
Index - EPI), thuc trang va dién bién EPI tai Viét Nam va nhitng 1y gidi tir gé¢ nhin kinh té. Nhitng
két qua nghién citu cho thdy trong giai doan 2012-2018, Viét Nam dang tut hang dan trong thir bdc
EPI. Nhitng nguyén nhan dwoc nhdn dién gom (i) mé hinh tang truéng phu thudc vao tai nguyén gay
6 nhiém méi trieong, (ii) sw nhdp khau chat thai va é nhiém cing dong von FDI, va (iii) sw phdn céng
lao ddng quoc té va thir bdc thdp ciia Viét Nam trong chudi gid tri di kém véi 6 nhiém méi trirong.
Bai bdo ciing dwa ra nhitng goi y chinh sdach dé cdi thién EPI trong boi canh héi nhdp kinh té, dic
biét nhan manh vao lua chon mé hinh tang truong va cach thirc nhin nhan gia tri cua tai nguyén moi

trieong véi phat trién kinh té.

T khoa: Chi s6 hiéu qud méi trieong EPI, tang truéng kinh té, bao vé méi triong, bién doi khi

hdu, dau tu truc tiep nuwoc ngoai, quan ly moi truong.

Ban Bién tdp nhan bai: 12/08/2019 Ngay phan bién xong: 12/09/2019

1. Mé déu

Qua trinh d6i moi tai Viét Nam (1986) da
mang lai nhiéu thanh tyu vé phat trién kinh té -
xa hoi cho dat nudc. Tir mot nén kinh té nong
nghiép lac hau v&i 90% dan sb lam néng nghiép,
Viét Nam da xay dung dugc co sé vat chét—kgl
thuat, ha tang kinh té-xa hoi timg budc dap ung
cho su nghiép cong nghié¢p hoéa (CNH), hién dai
hoa, tao ra moi truong thu hut ngudn luc xa hoi
cho phat trién. Tuy nhién, mat trai cua sy phat
trién 1a 6 nhiém moi truong ngay cang trd nén
tram trong hon. Viét Nam ciing 1a mot trong 5
qudc gia chiu anh hudng ning né nhat cia bién
d6i khi hau (BPKH) [1]. Thiét hai kinh té do 6
nhiém méi truong dugc udc tinh khoang 5%
GDP va do BBKH khoang 1,5-1,8% GDP [3, 9].
Ngoai ra, tai nguyén thién nhién cting dang bi
can kié¢t nhanh chong do qua trinh khai thac “vo
t6i va” phuc vu cho ting trudng kinh té. Nhimng
van dé tai nguyén- moi truong va BDKH da tro
thanh méi de doa 16n voi su phat trién bén vimg
cuia dat nude trong thé ky 21. Bai viét nay co
muc tiéu chu yéu 1a gidi thiéu vé chi s6 hiéu qua
moi trudng (Environmental Performance Index -

Ngay dang bai: 25/10/2019

EPI), thuc trang EPI tai Vi¢t Nam va nhiing ly
giai tir goc nhin kinh té ciing nhu nhimng goi y
chinh sach dé cai thién EPI trong thoi gian t6i
trong bbi canh CNH va hoi nhap kinh té.

2. Chi s6 hiéu qua méi trwong EPI - thuc
trang ciia Viét Nam

Chi sb hiéu qua méi trudng (EPI) 1a mot chi
s6 téng hop dugc Trung tim Chinh sach va Luat
Moi truong Yale (YCELP) tai Pai hoc Colum-
bia xdy dung va dé xudt nim 2006 dé dé danh
gi4 tinh bén viing vé moi trudng & cac quc gia
[14]. EPI gdom nhiéu chi s6 thanh phan va chia
thanh hai nhom 16n. Nhom thtr nhat dé do nhimng
nd lyc giam ap luc 1én moi trudng vé stc khoe
con nguoi, dugc goi la nhom chi s6 strc khoe méi
truong (Environmental Health). Nhom thu hai
do viéc giam nhitng mat mat hay suy giam hé
sinh thai va ngudn tai nguyén thién nhién, dugc
dua vao nhom chi sd tinh bén ving hé sinh thai
(Ecosystem Vitality). Cho dén thang 1 ndm 2012,
04 bao cao EPI da duoc phat hanh - Chi s6 Hiéu
qua Mbi trudng Thi diém 2006, va Chi sé hiéu
qua Moi truong 2008, 2010, va 2012. Nam 2012,
YCELP tiép tuc cong bd bao cao EPI tai Dién

"Truong Dai hoc Kinh té quoc dan

Email: tranthodat@neu.edu.vn; truongdd@neu.edu.vn
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quoc gia, cho phép xac dinh cac quoc gia nao

(EPI rank) va danh gia xu hudng (Trend EPI  dang cai thién va qudc gia nao dang suy giam.

rank) vé hiéu qua hoat dong BVMT cho 132

Bdng 1. EPI va cdc chi s6 thanh phan cia Viét Nam nam 2012 [14]

Cip dp tong hop

Piém Thir hang

Chi s6 hiéu qua mdi truong EPI 50,6 79

Strc khée méi truong 51,6 91
Khong khi (tac dong dén strc khoe con nguoi) 31 123
Su lién quan ctia mdi trudng dén bénh tat 66,4 77
Nude (tac dong dén strc khoe con nguoi) 42,5 80

Tinh bén virng ciia h¢ sinh thai 50,2 62
Nong nghiép 47,8 80
Khong khi (tic dong dén hé sinh thai) 43,8 55
Pa dang sinh hoc va méi truong sdng 54,1 77
Bién d6i khi hau 56,5 49
Ngu nghiép 19,4 82
Rung 81,4 65
Tai nguyén nudc (tic dong dén hé sinh thai) 37,8 47

Theo bao cao xép hang EPI cua Yale, Viét
Nam ¢6 EPI nam 2012 1a 50,6 diém xép thu
79/132 qubc gia duge xép hang, thuéc nhom
nudc ¢6 nang lyc quan ly mai trudong trung binh
va tuong duong voi cac qudc gia dang phat trién
trén thé gioi nhu Chile, Indonesia, Myanmar,
Cambodia, Peru Mexico, Venezuela, Honduras
va UAE (phan loai theo 5 muc: nang luc rat tot,
ning luc tdt, ning luc trung binh, ning luc kém
va nang luc rat kém). Ngoai ra, xép hang xu
hudng cai thién nang luc quan ly moi trudong,
Viét Nam dat 4,2 diém va Xép hang 73/132 quéc
gia, thudc nhom céac qudc gia co nhimng cai thién
nho vé nang luc (phan loai theo 5 murc: cai thién
rat tot, cai thién tdt, cai thién nho, suy giam
tuong ddi, suy giam rat nhiéu) [14].

Trong cac chi s6 thanh phan, nhom chi thi vé
chat luong khong khi anh huéng dén strc khoe:
Viét Nam xép vao nhém 10 nudc 6 nhiém nhat
(hang 123/132), tuong duong véi mot s6 qudc
gia chau A nhu Trung Qudc, An Do, Pakistan,
Népan va Bangladesh [5, 13].

Trong khu vuc ASEAN Viét Nam hi¢n xép
thir 7/11 qudc gia, cung nhém véi Thai Lan, In-
donesia, Pong Timo va Myanmar. Xép hang cao
nhat trong khu vuc 1a Sigapore (hang 49) va thap
nhét 1a Lao (hang 153). Cac qubc gia Chau Au
va Scandinavia chiém cac vi tri cao nhat trén
bang xép hang: Thuy S§ hang nhét, sau d6 dén
Phap (hang 2), Pan Mach (hang 3), Manta (hang
4), Thuy Pién (hang 5) [8].

Vé co ban, EPI cua Viét Nam nam & dudi
mirc trung binh cua thé giéi va xu huéng xép
hang ngay cang di xudng. Néu nhu nam 2102
Viét Nam xép thir 79/132 thi nim 2016 tut xudng
thir 131/178 va 2018 xép thir 132/180 qubc gia.
Trong d6, ndm 2018, chi s6 strc khoe méi truong
Viét Nam xép thtr 129/180 va chi s6 sirc khoe hé
sinh thai xép thi 124/180 quéc gia. Vé diém,
Viét Nam dat 46,96 diém EPI nam 2018 so véi
50.6 nam 2012. Nhu vay, EPI cho thay Viét Nam
ngay cang tut hau vé moi truong so véi chinh
minh va so véi cac qudc gia khac trén thé gioi.
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Bdng 2. EPI va xép hang mét s6 quoc gia OECD, NICs va ldn cdn Viét Nam [6, 14]

GPP/nguwoi theo PPP EPI (2018) Xép hang EPI
2017 (USD) 2018
Cic quoc gia OECD

Hoa Ky 59.495 71.19 27
Canada 48.141 72.18 25
btic 50.206 78.37 13
Phap 43.550 83.95 2
Anh 43.620 79.89 6
Nhét Ban 42.695 74.699 20
Han Quéc 39.387 62.30 60
Italia 37.970 76.96 16

Cic qudc gia cong nghiép méi (NICs)
Brazil 15.500 60.70 69
Mexico 19.480 59.69 72
Malaysia 28.871 59.22 75
Nam Phi 13.403 44.73 142
An D9 7.174 30.57 177

Mot s6 quoc gia khac

Trung Qudc 16.624 50.74 120
Thai Lan 17.786 49.88 121
Indonesia 12.378 46.92 133
Singapore 90.531 64.23 49
Viét Nam 6.876 46.96 132

3. Chi s6 EPI véi qua trinh cong nghiép
héa va phat trién kinh t¢ tai Viét Nam

Cho dén nay, da c6 nhiéu nghién ctru chi ra
mdi quan hé nguoc chiéu c6 y nghia giita ting
truong kinh té va sy suy giam tai nguyén va moi
truong ¢ Viét Nam, va rang mic d6 suy giam
ngay cang tram trong hon. Bai viét nay phan tich
va ly giai vé& xu hudng suy giam cua chi s EPI
tir goc d6 kinh té ciia dat nudc.

3.1 Mo hinh tang trwong phu thudc vao tai
nguyén thién nhién va gdy 6 nhiém méi truong

Ly thuyét va cic bang ching thuc nghiém
cho thay c6 4 nhan té cin ban cua ting truong
kinh té g@)m von vat chét, vén con nguoi, tai
nguyén thién nhién va khoa hoc cong ngh¢. Cac
quéc gia khac nhau s€ c6 sy lya chon chién luoc
khéc nhau viéc sir dung cac nhém nhan td tang
truong kinh té va ting ning suét.

Trong mdt thoi gian dai, néu nhin vao céu
trac kinh té, c6 thé thiy viéc khai thac tai nguyén
chiém mot ty trong rat 16n trong ngudn thu ngan
sach va gop phan ting truong kinh té tai Viét
Nam. N6i cach khac, nén kinh té Viét Nam tham

TAP CHi KHi TUQNG THUY VAN

dung tai nguyén thién nhién (natural resource in-
tensive economy). Thuc ra, viéc khai thac tai
nguyén dé ting truong khong co gi la trén thé
gidi; nhidu qudc gia d dua vao tai nguyén dé tao
ra don bdy ting truong trong nhitng giai doan
dau cua cong nghiép hoa, véi ho tai nguyén thién
nhién la nguén lyc tao ra su kich thich tang
truong ban dau va tich lily von dé tai dau tu cho
nhitng ngudn luc ting truong khac (cong nghé,
vbn con nguoi). Tuy nhién, Viét Nam lai coi khai
thac tai nguyén 1a mot phuong thic dé ting
truong chu dao trong khi qua cham trong chuyén
sang cac budc cao hon trong cac giai doan cua
qua trinh CNH.

Mo hinh tang trudng dua vao khai thac tai
nguyén cua Viét Nam hién qua lac hau so voi cac
nudce trong khu vuc va trén thé gidi. Cu thé, cac
nudc ASEAN nhu Indonesia, Thai Lan va
Malaysia da chuyén sang giai doan phat trién
cong nghiép phu tro, lam chi mot phan cong
ngh¢, c6 sy huéng dan cia nudc ngoai, Trung
Quéc tham chi dd nim vitng va quan 1y cong
nghé, san xuét cac hang héa véi chat luong cao
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nhu xe hoi, dién thoai, cong nghé ICT, nang
lugng tai tao thi Viét Nam van chu yéu dua vao
cong nghiép ché tao gian don dudi sy huéng din
cua nudc ngoai va cac nganh khai khoang. Mo
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hinh nay chi hon cac nudc ngheo & Chau Phi véi
san xuat nong nghiép don gian va phu thudc vao
vién trg cua nudc ngoai.

Cac giai doan céng nghiép hoéa

N&i dia héa Phét trién cée
Gial doan tidgn HEp thy FDI v:é? s;: xudt Ky n;ln;:& Phit trién NOI
cbng nghidp ban ddu linh kién vh céng nghé Iyc D&I mai
héa clu kién - trong nudc
. Sang tao
Tiép thu cong f) GIAI DOAN 4
nghé
Tich ty tur ban (ddy . c::c m
manh hon nira thu hat f> . GIAI DOAN BA thit ké sdn
Thu hit vén FDI FDI) s | Ném virng cdng phdm voi val o
ban ddu vho SX GIAI DOAN HAI | 3 ﬂ%ﬂ;r“wiw- tidn phang, dn
- (= in X
cdng nghiép m:‘;::hww E hang hoa chit aét oan chu
gb o nghidp phu ¥g. | & Morgeeo Nhat. My. EU
SX Cnghibp don nhung vBn ghéi | = Han Quic, Dai
GIAI DOAN giin duti s b sy huong dbn | & Loan
KHONG huéng diin cla W nude ngodi | =
e npall -
SX N.nghidp don .
canh, ty clp ty .‘..
10c, ¥ thudc vio Viét Nam Théi Lan, Malayxia 3 T Trdn kinh v& hinh ma
vidn ro : céc nudre ASEAN chua
Céc nudc :  Virgt qua duge
nghéo & chiau H (Bay Thu nhip Trung
Phi H binh)
[Fou—— Peiay P S T e——

Hinh 1. Céc giai doan céng nghiép héa ciia cac quoc gia [10]

Hién nay nudc ta 1a mot trong nhimg qudc gia
¢6 cuong do tiéu thu niang lugng cao nhat thé
gidi (nang luong can thiét tiéu thu dé tao ra mot
don vi GDP). So sanh véi 10 nudc (Nhat Ban,
My, Singapore, Han Qudc, Philippines,
Malaysia, Indonesia, Thai Lan, Trung Quéc va
Viét Nam), Vi¢t Nam dang cao nhat. Viét Nam
chi thap hon Trung Qudc va cao gap sau lan so
véi Nhat Ban, My (bén lan), Singapore (3,5
lan), Han Qudc (2,6 lan), Philippines (2 lan),

Malaysia (1,6 1an)... Piéu nay cho thiy mot
khoang cach kha xa vé trinh do khoa hoc k¥
thuat, hién trang cong nghé ap dung cho san
xudt ctia Viét Nam so voi nhidu nue phat trién
va dang phat trién. Nguy hiém hon d6 1a xu
huéng dau tu va phat trién nhitng nganh cong
nghiép khai thac nhiéu tai nguyén, tiéu dung
nang lugng 16n nhung lai khong mang lai hi¢u
qua kinh té cao cho dit nudc.

140
Cudrng dO dign-GDP mot sé nwérc (ktoe/ty USD 2000)
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Hinh 2. Cuong dé tiéu thu dién-GDP mét sé quéc gia [11]
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3.2 Pau tw truc tiép nwéc ngoai (FDI) va é
nhiém moi truwong sinh thdi

Pau tu truc tiép nudc ngoai la mot tru cot
tang truong kinh té ctua Viét Nam. Sau 30 nam
Luat Pau tu truc tiép nudc ngoai ra doi, Viét
Nam da thu hat dugc hon 23.000 du an FDI véi
téng von dang ky trén 300 ty USD, trong do, s6
von thue hién nuéce dat khoang 161 ty USD.
Trong 3 thap nién qua, FDI di gop phan bd sung
ngudn von dau tu phat trién, giai quyét viéc lam,
tang thu ngan sach, thic ddy chuyén giao cong
nghé va tién trinh hoi nhap quéc té cua Viét
Nam. Pang chu y, hién khu vuc FDI chiém dén
72% kim ngach xuét khau va tao viéc 1am cho 2
triéu lao dong, dong gop vao 40% tang GDP
[12].

Tuy nhién, mit trai caa FDI 1 6 nhiém va suy
thoai moi truong. Moi quan hé giita FDI va moi
truong duge thé hién qua “Pinh dé thién duong
6 nhiém” (Pollution Haven Hypothesis) dugc
phat trién tir thap nién 1980. Theo d6, cac qudc
gia cong nghi¢p hoa sé thanh 1ap cac cong ty, nha
may, try so tai cac nudc dang phat trién dé tan
dung ngudn tai nguyén thién nhién gia ré cing
cac qui dinh kém chit ché hon vé méi trudong dé
cit giam chi phi so v&i chi phi twong ng tai
nudc me. Tu do, dong dau tu c6 xu hudng
chuyén dich tir cac qubc gia cé tidu chuan moi
truong khit khe sang cac qubc gia ¢6 tidu chuan
va hé thong giam sat long 1éo hon [10].

Céc bang chimg thuc nghiém di chimg minh
dinh dé nay kha dng tai Viét Nam, khi FDI ting
1én thi chat luong moi trudng giam xudng.
Nghién ctru cta Trudng Pai hoc Kinh té qudc
dan (2016) da cho thiy c6 sy gia ting dang ké
chat gay 6 nhiém cung véi sy gia ting ctia FDI
tai Viét Nam, cu thé khi FDI ting 1én 1% thi
lwong khi thai 6 nhiém ting 2,7%, nudc thai ting
1.6% va nang lugng ti€u thy tang 1,5%. Ciing
theo nghién ctru nay, c6 téi 70% doanh nghi¢p
FDI cho biét dau tu vao Viét Nam s& tiét kiém
chi phi vé méi trudng so vai chinh qudc. Thong
thuong, tai cac nude nay chi phi xu Iy nude thai
cac nganh dét nhuom, st thép, giéy, bot ngot...
1a rat 16, viéc quan 1y, giam sat xa thai rat kho,
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doi hoi trinh d6 k¥ thuét cao. Vi thé, khi dau tu
tai Viét Nam s& tiét kiém chi phi 30-50% so véi
tai nudc me. Nhiéu dia phuong do chay theo
thanh tich thu hat FDI nhung hiéu qua kinh té
thap, gdy 6 nhiém nghiém trong, khong bén
viing.

Pang noi, dén nam 2013, chi ¢6 5% doanh
nghiép FDI dau tu vao Viét Nam c6 cong nghé
cao, 80% co6 cong nghé trung binh, con lai 14%
1a str dung cong nghé thap. Didu nay hoan toan
trai nguoc ky vong ciing nhu tuyén bd dua cac
cong nghé, tmg dung tién tién vao san xuét tai
Viét Nam. Hién c6 dén 80% khu cong nghiép vi
pham céac quy dinh vé mdi truong; 70% doanh
nghiép FDI xa thai vuot quy chuén, 23% trong
s0 d6 xa chét thai vugt quy chuan cho phép 5-12
lan [12].

Dién hinh nam 2008, Cong ty Vedan Viét
Nam xa thai, gy 6 nhiém trén séng Thi Vai
(Pdng Nai). Véi viéc xa chui 100.000m?® nude
thai doc ra song moi thang, ban kinh 6 nhiém
rong té1 10km doc bo song Thi Vai, Vedan da
1am thiét hai gdn 2.700ha nudi trong thity san cta
Pong Nai, thanh phé H6 Chi Minh va Ba Ria -
Viing Tau. Méi ddy nhat, Cong ty TNHH Gang
thép Hung Nghiép Formosa Ha Tinh thudc bai
Loan da xa thai huy hoai nghi€ém trong moi
truong bién 4 tinh mién Trung (Ha Tinh, Quéang
Binh, Quang Tri va Thira Thién - Hué). Bén canh
d6, con nhiéu doanh nghiép FDI liét ké vao danh
sach den céac co s¢ gy 6 nhiém moi trudng nhur:
cong ty TNHH Huyndai- Vinasin (Khanh Hoa);
cong ty TNHH Miwon Viét Nam; cong ty Tung
Kuang; cong ty TNHH Mei SHeng Textiles Viét
Nam (Trung Quéc), Cong ty Chia Chen (Ninh
Binh).

3.3 Vi tri thdp ciia Viét Nam trong néc thang
chudi gid tri sin xudt toan cau

Mot trong nhitng nguyén nhan 6 nhiém méi
truong cua Viét Nam xuét phat tir dic trung tham
gia cong doan gia cong trong chudi gia tri toan
cau. Gia cong la cong doan c6 gia tri gia ting
thap nhét, chiém dung lao dong trinh d6 thap va
tiéu tén nhiéu tai nguyén, ning lugng, giy 6
nhiém mai trudng. Thuce té cho thiy, nén kinh té
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nudée ta duge duy tri qua lau trong dang cap “gia
tri gia ting thap”. Hoi nhap kinh té khong chi 1a
nhing con sb xuét khau hay nhap khau tinh bang
tién. Didu quan trong hon Ia phai tham gia duoc
vao chudi gid tri gia ting toan cau dé mo rong
thi truong. Va didu quan trong nhat 1a tir vi tri
ban déu, chung ta phai vuon 1én dugc nhitng vi
tri co gia tri gia tang cao hon. Khi nhay 1én cac
budc cao hon trong chudi gia tri (thiét ké, mar-
keting, phan phéi, hiu mai, y tuong R&D),
chung ta vira bao vé dugc mdi truong do nhitng
mit xich nay tham dung tri thire, ning luc khoa
hoc cong nghé chur khong ti€u thu tai nguyén
nhu mét xich gia cong, ché tao hién tai cia Viét
Nam, ddng thoi gop phan gia ting phan gia tri
kinh té cho dat nudc.

Y tudng, R&D Dich vu hdu mai

Thuong hiéu

Gia tri gia tang

Linh kién Phan phdi

Chudi gié tri san phdm

Hinh 3. Gia tri gia tang trong cac cong doan
cua chuoi gia tri [13]

Hién tai, trinh d¢ cong ngh¢ cua nén kinh té,
trong d6 co6 nganh cong nghi¢p ¢ Viét Nam con
rat thip. Vi du, trong nganh co khi, thiét bj lac
hau t6i 4 thap ky so v6i mat bang thé gidi. Cong
nghé trong nganh str dung dé san xuat cong cu,
hang tiéu ding, may dong hoc...hdu hét déu ra
doi tir trude nhitng nam 1980 va 30% co tudi tho
hon ntra thé ky. Ty trong doanh nghiép c6 cong
ngh¢ cao cua Viét Nam mai dat khoang 20,6%,
thip xa so voi muc 29,1% cua Philippines,
29,7% cua Indonesia, 30,8% cua Thai lan, 51,1%
cua Malaysia, 73% cua Singapore. Vi mo hinh
nay, rat kho c¢6 thé tao ra tac dong lan toa tich
cuc tu khu vuc FDI. Chinh vi vay, cac bién phap
chinh sach va nd luc nhim tao ra moi truong
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kinh doanh thuén 1o, chi phi thip cho cac doanh
nghiép, dac biét 1a doanh nghi¢p FDI, tuy can
thiét nhung van khong du dé thuc ddy tac dong
lan toa tir FDI dén viéc nang cao ning suét lao
dong va hi¢u qua dong gop cua TFP vao tang
truong [10].

4. Mt s6 ham y chinh sach gép phan ting
truong kinh té va cai thién EPI tai Viét Nam
trong boi canh CNH va hdi nhap kinh té

Hién nay, cac qudc gia trén thé gidi duoc xép
hang EPI theo 4 nhom chinh 1a nhitng nudc co6
EPI & muc cao (top 50), cac nude c6 EPI & muc
trung binh (tir 50-100), cac nudc c6 EPI thap
(100-150) va cac nudc yéu kém vé EPI (tir 150
t6i 180). Nam 2018, Viét Nam xép hang 132 vé
EPI tirc 1a nhom thap va gan véi yéu kém cia thé
gidi, voi xu hudng ngay cang tut hdu trong bang
xép hang.

Trong trung va dai han, du cai thién chat
lwong moi trudong, rat kho dé Viét Nam chen
chan vao nhém top 50 EPI vi nhom nay chu yéu
14 nhitng qudc gia c6 nén kinh té rat phat trién, c6
ngué)n lwe x3 hoi dé dau tu bao vé moi truong. Vi
vay muc tiéu thyc té ciia Viét Nam 1a dat EPI &
murc trung binh kha nhu cac quéc gia NICs tién
tién. D6 1a Brazil (hang 69), Mexico (hang 72)
va Malaysia (hang 75) cta EPI. Dic diém chung
ctia cac qubc gia nay 1a c6 mirc GDP/ngudi tinh
theo PPP trong khoang tir 15-28 ngan USD/nam
hién tai. Pay 1a mirc Viét Nam c6 thé phan dau
dat duoc.

4.1 Thay doi mé hinh phdt trién kinh té theo
hwdng bén viig

Nhur d trinh bay, mé hinh phat trién kinh té
cua Viét Nam tham dung tai nguyén thién nhién,
gdy 6 nhiém méi truong, chiém giir nhitng mat
xich thap nhit trong chudi gia trj san phdm toan
cau. Pay 1a m6 hinh lac hau, khong hiéu qua va
khong bén virng. Thyc té cho thiy nhiéu quéc
gia da gap phai “Loi nguyén tai nguyén” va
khong thoat khoi sy lac hau sau khi tai nguyén
thién nhién dan can kiét, 6 nhiém gia ting va
khong c6 nhitng ngudn lyc ting trudng thay thé.
Néu khong than trong va c6 chién lugc ding dan,
Viét Nam c6 thé di theo vét xe d6 cua nhing
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qudc gia nay.

Vi vay, su lya chon thong minh cua Viét Nam
la ttr bd mo hinh tang truong dua vao tan khai tai
nguyén ma chuyén sang mé hinh ting truong
xanh, phat trién ngudn nhén lyc chét luong cao
va trinh d¢ khoa hoc cong nghé. DPAu tu vao con
ngudi va cong nghé 1a chién luge duoc nhidu
qudc gia dd va dang phat trién sir dung. N6 vira
xdy dung nén tang va ngudn luc ting truong bén
virg l4u dai cho cac qudc gia, vira gop phan thay
ddi cau truc nén kinh té sang hudng hién dai,
giam bot sy phu thudc vao tai nguyén thién
nhién, cai thién chat lwong moi truong, giam 6
nhiém va gia ting phtic loi xa hoi.

4.2 Thu hit FDI sach va chuyén dich vi tri
ciia Vigt Nam trong chudi gid tri theo hwong
bdo vé moi truong

FDI 14 mét try cot cua tang truong kinh té
nhung lai gy 6 nhiém mai trudong tai nudc ta.
Trong nhitng nam t6i day, FDI van s& tiép tuc
tang 1én cung qua trinh hoi nhap kinh té qudc té
ctia Viét Nam. Tuy nhién, vin d¢ 1a lam sao dé
dong FDI mang lai su phat trién bén vimg, ting
hiéu qua kinh t& nhung khong gay ra nhimg tac
dong tiéu cyc toi moi truong.

Nhu da phan tich, van dé hién nay cua Viét
Nam la kho thu hut dugc dong FDI sach. Thai
Lan, Malaysia va Trung Quéc hién da thu hat
dugc nhiéu dy an FDI trong cac linh vuc sach
nhu nang luong tai tao, ICT, gido duc, cong
nghé sinh hoc, dich vu. VAan dé mau chét 1a Viét
Nam chua phat trién nhitng nganh cong nghiép
hd tro von 1a nén tang cua cic nganh cong
nghiép sach [7].

Vi viy, mubn thay d6i cdu trac FDI theo
hudéng thu hat cac nganh sach hon, khong con
cach nao khéc 1a phai phat trién cong nghiép phu
trg, song song vdi viée loai trur dan nhiing nganh
FDI ‘ban’ nhu sit thép, hoa chat, khai khoang,
dét nhudm, gidy. Bén canh viéc 1ong ghép nhiing
yéu cau vé qui trinh va tiéu chuan quan 1y moi
truong trong viéc xét duyét va lya chon dy an
FDI, Luat Pau tu truc tiép nudc ngoai nén bd
sung cac chinh sach khuyén khich cac nganh
sach, than thi¢n moi truong.
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Chinh sach xay dung nganh cong nghiép hd
trg ciing can xuat phat tir dinh hudng thu hut
FDI. Trong d6, Chinh phu va doanh nghiép néi
dia can phai tiép cn nhu cu cua doanh nghiép
FDI, chit lugng va san pham ma ho yéu ciu
doanh nghiép ndi dia. biéu nay doéi héi co quan
quan ly phai tao hanh lang phap 1y, dinh hudng
xu hudng va 1 trinh phat trién, minh bach thong
tin, tiéu chuan dé doanh nghiép phan diu dat
duoc.

4.3 Tan dung qua trinh hoi nhdap thwong
mai quoc té dé bio vé méi trwong

Thuong mai 1a mdt trong nhitng khau quan
trong cua tai san xuat nén kinh té - xa hoi. N6
khong nhitng 14 cau ndi giira tiéu dung voi san
Xuét, ma con co tac dung dinh hudng ti€éu dung
than thién hon vdi moi truong va bao dam phat
trién bén ving [6].

Thuong mai c6 mot vai tro quan trong trong
phat trién kinh té tai Viét Nam. Nam 2017 tong
kinh ngach xudt nhap khau 1én t&i gan 400 ty
USD tirc 1a gip rudi qui mé ciia GDP. Viét Nam
d3 ky két hon 17 Hiép dinh thwong mai ty do va
ngdy cang hoi nhap nhiéu hon vao kinh té thé
gidi nén thuong mai s& tiép tuc ting trudng trong
tuong lai gan.

Tuan thu cac qui dinh vé& méi trudng trong
thuong mai 1a mot thach thirc nhung cling mang
lai co hoi cho Viét Nam dé cai thién chat lugong
mdi truong. Hién nay, cac tiéu chuan moéi truong
d6i v6i hang hoa nhap khau tai cac nudc phat
trién 1a bit budc va rat chat ché. Nhimg qudc gia
nay c6 du phuong tién, ngudn luc va ché tai dé
giam sat va xir 1y cac hang hoa nhap khau khong
tuan thi cac tiéu chuan méi trudng. Ap luc cua
thi truong tidu thy, thi hiéu Iya chon tiéu dung
cac san pham xanh, an toan va rui ro kinh té tir
viéc khong tuadn thu cac qui dinh méi truong
budc cac doanh nghiép xuat khau Viét Nam phai
chuyén minh theo huéng than thién hon, trong
d6 phai bao vé méi truong dé dap tng cac doi
hoi cta thi truong nhap khau hang hoa.

4.4 Ting cwong nhitng khia canh kinh té
trong qudn ly tai nguyén va moi truong

Cai thién hi€u qua quan ly tai nguyén moi
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truong 13 diém quan trong dé cai thién chat lugng
va thtr bac cua EPI. Vi vdy, trong cong tac quan
1y str dung tai nguyén va moi trudng, can long
ghép mot s6 nguyén tic tir goc do kinh té.

Tht nhét, phai xem mdi truong 1a mot loai tai
san ciia nén kinh té, tai san moi trudng cung cip
hang hoa dich vu cho ting trudng kinh té (cung
cép khong gian, tai nguyén, chira dung chat thai),
d6ng thoi cling bi khiu hao néu khong biét quan
I khai thac sir dung hop 1y. Vi goc nhin kinh té,
tai san moi truong la ¢o han, viéc st dung c6 tinh
chi phi co hoi nén phai str dung t6i vu (mang lai
loi ich 16n nhit cho cong dong va xa hoi).

Thu hai, do méi trudong la tai san nén phai
lwong gia duogc gia tri cua tai san moi truong
phuc vu cho céc phuong an quan 1y st dung. Do
¢6 chi phi co hdi cua viéc ti€u dung tai nguyén va
moi truong nén viée lugng gia 1a co so cua viée
tinh toan loi ich - chi phi cta cac phuong an st
dung khac nhau. Tt d6 lya chon dugc phuong
an toi vu nhat. Luong gia ciing cho phép lua
chon cac giai phap phat trién kinh té, c6 ldng
ghép tinh toan dén nhitng chi phi méi truong, vi
vay quyét dinh phat trién dua ra sé& toan dién hon.

Thir ba, chat luong méi trudng trong nén kinh
té thi truong 1a mot loai hang hoéa, co6 tinh chét
cong cong, mang lai lgi ich cho nhiéu ngudi.
Hang hoa méi truong (hay cai thién chét lugng
moéi trudng- EPI) 1a mot qua trinh doi hoi su dau
tu nguén luc cua xa hoi (nhan lyc, con nguoi, tai
chinh). Vi vay, can phai huy dong dugc ngudn
luc cua xa hoi cho bao v¢é moi truong, dac biét la
ngudn tai chinh. Hién nay theo Luat Ngén sach,
chi tiéu cho bao vé moéi truong méi chi chiém
1% tong chi ngan sach hang nam. Dé co thé cai
thién tot hon chat lugng méi trudng gop phan cai
thién EPI can phai ddu tu va chi tiéu thém nhiéu
hon nira. Bén canh vi¢c gia tang ty 1¢ chi tiéu
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ngan sach cho méi truong, ciing can xdy dung
cac co ché khuyén khich su tham gia ctia khoi tu
nhan, doanh nghiép, dic biét 1a co ché hop tac
cong tu (PPP) dé thu hut thém ngudn luc xa hoi
cho bao v€ moi truong.

5. Két luan

Chi s6 EPI 1a mot chi sé tong hop phan anh
mirc d6 bén vitng vé moi truong ciing nhu hidu
qua moi trudng cua mot qudc gia. Py 1a mot chi
s6 ¢6 tinh da chidu gdm c6 nhiéu thanh phan ciu
thanh, bao ham nhiéu khia canh cta phat trién.
Viéc cai thién chi sé ctia mot qubc gia khong
phai 1a van dé k¥ thuat ma 1a van dé quan ly, gan
v6i md hinh ting truéng, chuyén doi cau trac nén
kinh té, lién quan dén cac khia canh quan trong
ctia nén kinh té nhu thuong mai, dau tu, chudi
gia tri, do thi hoa va cong nghiép hoa.

Cai thién EPI 1a nhu ciu tat yéu dé hudng toi
su phat trién bén vitng, hai hoa can dbi giita kinh
té, xa hoi va moi trudng. Mau chét 1a viée
chuyén d6i mé hinh phat trién kinh té lac hau cua
dét nudc, tan dung uu thé ctia cuoc CMCN 4.0
dé budc 1én cac mat xich cao hon trong chudi gia
tri, xay dung mot ciu trac kinh té chuyén déi tur
tai nguyén sang thim dung ngudn nhan lyc chat
lugng cao, dua trén khoa hoc va cong nghé. Chi
c6 nhu vay mai cai thién tan géc cac van dé moi
truong va mang lai hidu qua kinh té cao cho dat
nude. Ngoai ra, ciing can tan dung qua trinh hoi
nhap kinh t& qudc té dé lam xanh hoa cac dong
FDI, xanh hoa san xuat va tiéu dung theo qui
chuén méi truong cua thé gisi, thay doi 16i sdng
cua nguoi dan theo hudng than thién moi truong.
Do 1a sy lya chon cua Viét Nam chir khong phai
bat kha thi. Va diéu nay can tam nhin, dinh
hudng phat trién, hé thong chinh sach manh mg,
sang tao cling nhu phat huy sy tham gia cia toan
xa hoi dé hudng t6i su phat trién bén vimng.

Loi cam on: Bai viét nay dwoc hoé tro chuyén mon va tu liéu tir dé tai khoa hoc “Nghién cuu

lieong gid thiét hai kinh té do cdc hién tiwong khi twong thuy van ciee doan gdy ra trong béi canh bién

d6i khi hdu va dé xudt cac giai phap quan Iy rii ro cho cdc tinh ven bién mién Trung Viét Nam”. Ma
s6: BDKH.22/16-20. Co quan chii tri: Truong Pai hoc Kinh té quoc dan.
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ENVIRONMENTAL PERFORMANCE INDEX (EPI): STATUS AND
SOLUTIONS FROM ECONOMIC PERSPECTIVES IN VIETNAM
Tran Tho Dat' and Dinh Duc Truong!
'The National Economics University, Hanoi

Abstract: This article introduces the environmental performance index (EPI), the situation and
EPI changes in Vietnam and the explanations from the economic perspective. The research results
show that in the period of 2012-2018, Vietnam is gradually falling in the EPI hierarchy. Identified
causes include: (i) a resource-dependent growth model that causes environmental pollution, (ii)
waste and pollution imports from FDI inflows, and (iii) the division of international labor, Vietnam's
low rank in the value chain accompanied by environmental pollution. The paper also provides pol-
icy implications for improving EPI in the context of economic integration, with particular empha-
sis on selecting growth model and how to recognize the value of environmental resources with
economic development.

Keywords: Environmental performance index, economic growth, environmental protection, cli-
mate change, foreign direct investment, environmental management.
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NGHIEN CU'U GIAI PHAP GIAM SAT (XAM THU'C MAN
VUNG VEN BIEN) MOI TRUONG THONG QUA MANG
CAM BIEN KHONG DAY SU DUNG BO MACH ARDUINO

Nguyén Anh Tuén!, Nguyén Pinh Chinh?, L& Trung Thanh!

Tém tat: Trong hon mét thip ky nghién civu va phdt trién chuyén sdu, cong nghé cam bién khéng
day dwoc xem nhu la mot giai phap sang tao cho nhiéu g dung. T rong bai bao nay chung t6i mo
ta mot hé théng cam bién khéng ddy dwoe phat trién sie dung cdc nén tang phan cirng md nguon meé
Arduino. Hé thé'ng co chi phi thcfp va kha nang mo rong cao vé ca loai cam bién va sé lwong nut cam
bién, ciing nhw mirc d¢ phit hop véi nhiéu g dung lién quan téi cong tic gidm sat moi truong.
Trong nghién curu nay chung toi trinh bay kién triic tong quan va thiét ké phan mém, phan cimg cia
hé thong quan trdc dg xam nhdp mdn & ving ven bién.

Tw khoa: Arduino, giam sat moi truong, mang cam bién khong day, xam nhdp man, zigbee.

Ban Bién tap nhan bai: 12/09/2019  Ngay phan bién xong: 08/11/2019 Ngay dang bai: 25/11/2019

1. Gi6i thiéu

Trong hon mot thap ky nghién ctru va phat
trién chuyén sdu, cong nghé cam bién khong day
dugc xem nhu 1a mdt gidi phap sang tao cho
nhiéu ung dung [1]. Cac nghién ctru vé mang
cam bién va hé thong vét Iy khong gian mangban
dau tap trung phat trién cac cong nghé doi méi
bang cach giai quyét vo sb cac thach thirc ky
thuat nhu dinh tuyén da lién két, truyén thong
troru tuong, cac phﬁn mém trung gian, hé diéu
hanh,ngoén nglr triru tugng va chia sé dir licu.
Gan day do sy phat trién cia cong nghé vi co
dién tt (MEMS), cong nghé truyén thong vo
tuyén va linh vuc vi xir 1y, xtr Iy tin hiéu va hé
diéu hanh nhing cho phép phat trién cac niit cam
bién da chirc nang co6 gia thanh thip, tiéu ton it
ning luong, kich thudc nho, truyén théng vo
tuyén va rat linh hoat. Cac ntit cam bién nho nay
gdm c6 thanh phan cam bién, bo xtr 1y dit liéu va
bo thu phat vo tuyén. Hoat dong cia mang cam
bién dya trén su két hop tuong tac cua mot sb
lugng 16n céc nut voi phan bd mat do nut cao
nén mang c6 thé trién khai rong khip trong mot

vung dién tich rong 16n v6i mat do cao hay thap
ty vao ting tmg dung cuy thé.

Hau hét hién nay cac mang cam bién khong
day sir dung theo chudn ZigBee (mot chuédn ciia
IEEE duoc st dung rong rai hién nay). Mang
cam bién bao gdm cac nit mang (End Device va
Router) c6 nhiém vy thu thap va gui dir liéu thu
dugc vé nut didu phédi (Coordinator). Nut didu
phéi s& giri dit liéu nay vé mot server trén mang
Internet, tai day dit li¢u s€ duogc luu trit trén co s&
dir liéu, xur 1y, cap nhat va dua ra quyét dinh thi
hanh cy thé theo timg truong hop. Tan sd hoat
dong ctia mang cam bién vo tuyén ¢ cac dai tin
s6 cong nghiép 868 MHz, 915 MHz va 2,4 GHz.
Pin sir dung cho ntit mang kéo dai trung binh tur
1 dén 2 nam, dé truyén dir lidu di xa c6 thé dat
thém ntit End Device va Router trong mang. Moi
nit mang v6i chirc nang cam bién ¢ kha ning tu
céu hinh m6t mang vo tuyén, cac nit cam bién
doc dir lidu da duoc xir ly, dong goi va truyén vé
nat didu phdi, nat didu phdi s& truyén dir licu
nhéan dugc vé co s dit lidu trén Internet. Céc
hoat dong chinh dién ra tai don vi nay: Giao tiép

!Khoa Quéc té, Pai hoc Quoc gia Ha Noi, Nha G7, 144 Xudn Thity, Cau Gidy Ha Ngi
2Truong Pai hoc Cong Nghé, Pai hoc Quéc gia Ha Ngi, Nha E3, 144 Xudn Thiy, Cau Gidy Ha Ngi

Email: tuanna@;isvnu.vn
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v6i mang cam bién, thu thap tham sé cin quan
trac vao co so dit lidu, diéu khién va giao tiép
thiét bi ngoai vi, dong goi dit liu thu duogc tr
mang cam bién va truyén 1én Internet. Nghién
clru ndy tap trung dé xuat mot cau triic mang cam
bién khong ddy phuc vu gidm st cac tai bién
thién nhién str dung bo mach Arduino nham gitp
giam chi phi, ting tbc d6 truyén dit liéu, d& dang
mo rong pham vi quan tréc.

2. Phuong phap nghién ciru

Phuong phap dé xdy dung mot hé thong
mang cam bién khong day (WSN) yéu ciu can
phai phat trién va tich hop gém nhiéu céc phan
mém va phan cimg. Hinh 1 mé ta kién trac tong
thé ctia mot hé théng giam sat moi trudong da
dugc nhom nghién ctru dé xuit.

Hé thdng bao gdm phan cing dugc thiét ké
dira trén bo vi xtr Iy AVR dé nhan va chuyén tai
cac nat dir liéu mang cam bién khong day thong
qua viéc mé rong cac mo dun Zigbee va GPRS.
Trong hé thong WSN cac nat va cac cong duge

Gateway

dat tai cac khu vuc khong thé tiép can, do do viéc
bao ton ning luong 1a mot chi sd quan trong. Cac
cong st dung cong nghé Zigbee cho bao toan
nang luong nhu giao thuc IEEE 802.11.15.4.
Céc dir li¢u thong qua mang Zigbee dugc tai 1é€n
trung tdm giam sat thong qua mang GPRS.

Céac dir liéu quan tric thu duoc tir cac niit cam
bién s& duoc can chinh va tién xtr 1y sau d6 duoc
dong goi, truyén vé Gateway thong qua giao
thirc ZigBee dé dit liéu co thé truyén di xa thong
qua mot mang ludi cac thiét bi trung gian, tiéu
tén dién ning va cong suit thap; cac dir liéu nay
duge xur Iy bai Data Logger (chuyén d6i tin hiéu
ADC, SPI, 12C...). Dir liéu sau khi dugc xur ly s€
dugc luu trit va quan 1y bdi mét h¢ co so dir licu
quan hé¢ MySQL. Nguoi dung s€ truy cap vao dit
liéu va nit cam bién thong qua céac dich vu Web
Service va cac ung dung di dong boi giao thic
API & dua ra cac quyét dinh canh béo nguy co
tai bién thién nhién [3-4].

N6t cam bién
Cim bi&n Déng chay [

Cam bi&n D& min

e e

Hinh 1. Kién triic tong quan ciia hé thong

Mo hinh ndy bao gdm cac nut mang cam bién
va nit diéu phdi (Gateway) duoc két nbi khong
day voi nhau. Cac nit cam bién dugc thiét ké dé
do 2 thong s6 luu lwong dong chay va do man
d6 cia moi truong. Nut mang duoc 1ap trén mot
dé phao noi trén song va két n6i khong day véi
nat diéu phéi duoc dat trén bo. Két ndi mang

TAP CHI KHI TUQNG THUY VAN

khong day dugc stir dung trong nghién ctru nay la
chuan truyén thong khong day Zigbee va dugc
thiét 1ap theo mo hinh mang hinh sao nhu trinh
bay trong Hinh 2.

Céc thong tin chi tiét cia mang dugc trinh
bay sau ddy:Zigbee 1a mot tiéu chuan mang luéi
khong déy chi phi thap, ning luong thip, nhim
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vao cac thiét bi chay bang pin trong cic tng
dung diéu khién va giam sat khong day. Zigbee
cung cap thong tin lién lac ¢ do tré thipthuong
dugc tich hop vai radio vavi didu khién. Zigbee
hoat dong trong cic biang tan vo tuyén cong
nghiép, khoa hoc va 'y té (ISM): 2,4 GHz trong
hau hét cac khu vuc phap 1y trén toan thé gidi;
mic di mot sb thiét bi cling su dung 784 MHz &
Trung Qudc, 868 MHz ¢ chau Au va 915 MHz
& M¥ va Uc, tuy nhién ngay ca nhiing khu vuc va
qudc gia d6 van st dung 2,4 GHz cho hau hét
cac thiét bi Zigbee thwong mai dé sir dung tai
nha. Tc d6 dir liéu thay ddi tir 20 kb/s (bing tin
868 MHz) dén 250 kb/s (bing tan 2,4 GHz).Zig-
bee xay dung trén 16p vt 1y va diéu khién truy
cap phuong tién dugc xac dinh trong chuin
802.11.15.4 cua IEEE cho cac mang khu vuc ca
nhan khong day toc do thap (WPAN ). Thong s6
k¥ thuat bao gdm bdn thanh phan chinh bd sung:

Zighee

BAI BAO KHOA HQC

16p mang, 16p tmg dung, d6i twong thiét bi Zig-
bee (ZDOs) va cac dbi tuong tmg dung do nha
san xuat xac dinh. ZDO chiju trach nhiém cho
mot s6 nhiém vu, bao gém theo doi vai tro cua
thiét bi, quan 1y cac yéu cau tham gia mang, cling
nhu kham pha va bao mat thiét bi.

L6p mang Zigbee von hd tro ca mang sao va
mang cdy va mang ludi chung. Mdi mang phai
c6 mot thiét bi diéu phéi.Trong cac mang sao,
didu phoi vién phai 1a nat trung tam.Ca ciy va
mat ludi déu cho phép sir dung bd dinh tuyén
Zigbee dé mo rong giao tiép & cip d6 mang. Mot
tinh nang xac dinh khac cua Zigbee la cac
phuong tién dé thyc hién lién lac an toan, bao vé
viéc thiét lap va van chuyén cac khdéa mat ma,
khung mé hoa va thiét bi diéu khién. N6 dugc
xay dung trén khung bao mat co ban dugc xac
dinh trong IEEE 802.15.4 [5].

NGt digu
phoi

Hinh 2. M6 hinh mang Zigbee dang hinh sao

3. Két qua

3.1 Thiét ké node cim bién

Trong nghién ctru ndy nhém phat trién mang
cam bién su dung bo mach chu Ardunio dugc
thiét ké nhu so d6 trong Hinh 3. Nut cam bién
bao gém céc thanh phan: Bo mach chi Arduino

Mega giéng nhu trén nat diéu phdi, Module
truyén thong Zigbee dugc cdu hinh véi vai tro 1a
End Device, 2 cam bién gébm cam bién luu lugng
dong chay va cam bién d6 man, ngudn cap gdm
Pin luu tr&tr va Pin nang lugng mat tro1 (Hinh 4)

12].
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Pin mat troi

5V/1A

Pin luwu trir
Lithium 2600mAh

Nang lwgng |

L oo

Cam bién dong
chay

Cam bién dd
man

Bo mach chi
Arduino mega

Module truyén
thong Zighee

lieu
S

Hinh 3. Kiéen truc nut cam bién

Nghién ctru nay sir dung cam bién luu luong
dong chay YF-S201.Trong khi c6 dong chay di
qua cam bién s& 1am quay dong co tir tinh trong
cam bién, toc do quay cua dong co sé ti I¢ voi
toc do dong chay.Hiéu tng truong cia dong co
s€ dua ra cac xung tin hi¢u tor d6 s€ xac dinh
dugc luu lugng dong chay. Cam bién luu luong
dong chay c6 cac dic diém sau: duong kinh ni:
11mm; duong kinh bén ngoai: 20mm; khang ap
luc nudce: <1.75 MPa; dai do: 1-30L/min; dai
dién ap hoat dong: 3.5~12V; dong cung cap: 15
mA (DC 5V); @6 chinh xac: £5% (2~30L/min);
cong thirc quy doi: 1L = 450 séng xung vudng.

Cam bién do man nghién ctru str dung thiét bi
dau do d6 din dién (Conductivity Probe) dé xéac
dinh d6 dan dung dich va tong ndng d¢ ion trong
mot pham vi quan tric. Pau do do dan dién xéac

(a)

dinh ham luong ion cua dung dich nudc bang
cach do do dan cua n6.Céc dic diém cua thiét bi
dau do gdbm dai do va d6 phan giai. Trong do dai
do gdm: dai thip: 0 dén 200SS/cm (0 dén
100mg/L TDS); dai trung: 0 dén 2000SS/cm(0
dén 1000mg/L TDS); dai cao: 0 dén 20.000 S/cm
(0 dén 10.000 mg/L TDS). Do phan giai: dai
thap: 0,1pS/cm (0,05 mg/L TDS); dai trung: 1
uS/em (0,5 mg/L TDS); dai cao 10 puS/cm (5
mg/L TDS). Béi vai thiét bi ddu do d6 dan dién
nay thi thoi gian phan hoi nhanh: dat 98% gia tri
day du trong vong chua diy 5 gidy; hiéu chuin
nhanh chéng va dé dang sir dung; bu nhiét do
tich hop cho phép hiéu chinh dau do trong phong
thi nghiém, sau do thuc hién cac phép do ngoai
troi ma thay doi nhiét do khong anh huong dén
dir liéu.

Hinh 4. (a) cam bién dong chay;, (b) cam bién dj man

3.2 Thiét ké nut diéu phoi (Gateway)

Trong nghién ciru nay nit gateway duoc thiét
ké gém cac thanh phan: Bo mach chi Arduino
Mega, Module truyén thong Zigbee, Module

TAP CHI KHI TUQNG THUY VAN

SIM - GPRS, va bo cip ning lugng gdm pin luu
trit va pin mit troi (Hinh 6). So d6 thiét ké cua
nut gateway dugc trinh bay nhu trong hinh 5.
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Pin mat troi

Pin luu triv

5V/1A

Lithium 2600mAh

Nang lvong |

! ot

Cam biéndong
chay

Cam bién ddé
man

Bo mach chu
Arduino mega

Module truyén
thong Zighee

lidu
s

Hinh 5.Kién triic niit gateway

Trong d6 bo mach cha Arduino Mega gém
chip xtr Iy ATmega2560 cung cap day du cac két
nbi co ban cho cac thiét bi ngoai vi nhu: Digital,
Analog, UART, SPI, I2C, USB. Bo mach hoat
dong tai tan sb thach anh 16Mhz. M6 dun truyén
thong Zigbee DRF1605g6m chip CC2530; hoat
dong tai tan s6 2.4 GHz; ngudn cap 3.3V; su
dung giao tiép UART véi vi diéu khién; c6 thé
cAu hinh v6i cac vai tro: Coordinator, Router va

End device; khoang cach truyén line-of-sight 1a
1000m. M6 dun SIM 900A duoc s dung dé
truyén thong dir liéu tir cam bién dugc truyén vé
tir c4c niit cam bién 1én trén mang Internet nham
muc dich giam sat dir li¢u tor xa. M6 dunhoat
dong ¢ 2 bang tan 900/1900 MHz, xiy dung dua
trén Sim900A cua hing SIMCOM; ngudn cip
5V str dung giao tiép UART véi vi diéu khién.

Hinh 6. (a) Bo mach chu Arduino Mega; (b) Module Zigbee DRF'1605; (c) Module SIM 9004

3.3 Gidi phdp truyén dit liéu quan tric lén
Internet

Nghién ctru nay dé xuit xdy dung mot mod
hinh mang cam bién st dung cac cong nghé nhu
da dé cap o phan trén két hop v6i phan mém theo
ddi va canh bao ngudng cac chi sb do duoc cai
dat tai trung tdm giam sat tap trung.

Heé thong s& gdm hai thanh phan chinh vé mat
phan cimg 1a cac thiét bi nut cam bién va Gate-
way. Cac nut cam bién duge trang bi cam bién
do luu luong dong chay va cam bién d6 man.
Céc nat cam bién sé thu thap dir liéu tr cac cam
bién, sau d6 s& truyén dit liéu do duoc vé thiét bi

trung tim goi la Gateway thong qua chudn
truyén thong Zigbee; tir ddy, dir lidu s& duoc
truyén 1én Cloud Server thong qua chuan truyén
thong GPRS. Cloud Server c¢6 chtic nang luu trix
nhu mot h¢ CSDL do.

Trong nghién ciru ndy trinh bay vé cach giao
tiép, nhu mo ta trong Hinh 7, nghién ctrusé trién
khai cha yéu sir dung giao thirc truyén 802.15.4
(hoic Zigbee) dé két ndi gitra nut cam bién va
Gateway va mot giao thitc GPRS gitra Gateway
va Cloud Server. Dt liéu tr Cloud Server ¢6 thé
duoc khai thac thong qua Web Server va cac API
trén nén tang di dong.

TAP CHi KHI TUQNG THUY VAN
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Cloud Server

—
802.15.4 — 24GHz [ | 802.15.4 — 24GHz
Hinh 7. So d6 ddu néi ding giao thirc truyén
802.15.4/Zigbee tai nét cam bién va GPRS tai
dau Gateway
—_— —_— —_—
4. Két luin mo. Hé thdng c6 kha nang mé rong kién tric véi

Nghién ctru nay di trinh bay d& xuét giai phap  nhidu cam bién, 1am co so dé xay dung mot hé
xdy dung mang cam bién khong diy da ching thdng canh bao IoT hoan chinh hd trg cong tac
giam sat xdm nhap man ving ven bién véi bo  du béo tai bién thién nhién.
mach Arduino va mot s6 phin mém ma ngudn

Loi cam on: Nhom nghién cuu xin gui loi cam on chan thanh toi Van phong Chuong trinh
KH&CN cdp Quéc gia vé TNMT&BPKH - Bo Tai nguyén va Méi trwong, Khoa Quéc té-DHOGHN
dd hé tro trong qua trinh thuce hién dé tai cdp nha mede: “Nghién ciru thiét ké mang théng tin cam
bién khong ddy da ching va xdy dung cong thong tin tich hop hé thong quan trac méi truong va mot
S0 yéu té khi twong thiyy van phuc vu gidm sat méi trwong va canh bdo thién tai” ma sé BDKH.30/16-
20.
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WIRELESS SENSOR NETWORK SYSTEM SOLUTION STUDY FOR
MONITORING SALINE INTRUSION USING ARDUINO

Nguyen Anh Tuan!, Nguyen Dinh Chinh?, Le Trung Thanh!
'Vietnam National University - International School
2Vietnam National University - University of Engineering and Technology

Abstract: In the more than a decade of intensive research and development, wireless sensor net-
work technology was a best solution to many innovative applications. In this paper, we suggest a
wireless sensor network system using open-source hardware platform Arduino. The system is low cost
and high ability of extension both in terms of the type of sensors and the number of sensor nodes,
also the suite ability for applications related to environmental mornitoring. In this research we pres-
ent the overall architecture and design of software and hardware components of thesalinity moni-
toring system in the coast areas.

Keywords: Arduino, environmental mornitoring, wireless sensor network, salinity intrusion, zig-
bee.
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PANH GIA XU HUONG THAY POI KHI HAU
O TINH PAK NONG TRONG PIEU KIEN
BIEN POI KHI HAU TOAN CAU VA PE XUAT MO HINH
TUOI TIET KIEM THONG MINH CHO CANH TAC
CAY CA PHE O GIA NGHIA - PAK NONG

Ho Thi Thanh Van', Pinh Thi Nga!

Tém tit: Nghién ciru nay dweoe thue hién nham muc tiéu danh gid xu huéng thay doi khi hdu ¢
tinh Bik Néng tir do dé xudt mé hinh tudi tiét kiém théng minh cho canh tac cdy ca phé. Pé dat duwoc
muc tiéu nghién ciru, cdc thong sé khi hdu vé nhiét do, rong muwea, sé gio ndng, lwong béc hoi, do
am trung binh dwoc thu thip & tram khi trong Pck Néng trong khodng thoi gian tie nam 2007 dén
2018. Két qua phan s6 liéu va xu hudng thay déi cho thay cé sw thay déi khi hdu & khu viee nghién
citu trong thoi gian khdo sat: nhiét dé c6 xu hwéng tang, liwong mua thay déi. Piéu nay dnh hwéng
dén doi séng va hoat déng san xudt nong nghiép ¢ dia phiong. Tir d6, mé hinh twdi tiét kiém nude
thong minh trén dwoc dé xudt co s& thiét ké mot hé théng cam bién do am (Soil Moisture Sensor)
diéu khién tir xa, tir d6 c6 thé dé tinh todn va xdc dinh lwong nuée twdi ding thoi diém, chinh xdc
6 thé givp tiét kiém duwoce lwong nwée va cé thé tang nang sudt cdy trong. M6 hinh nay gép phan
gidi quyét bdi todn vé tinh trang thiéu nude va thich iing véi bién déi khdu hdu hwéng dén ting

triuecng xanh va phdt trién bén viing nguon tai nguyén nudc.
Tir Khéa: Thay déi khi hdu, Nhiét do, Lirong muwa, S6 gio' nang, Lwong boc hoi, P6 am trung

binh, M6 hinh twoi nuoc thong minh.

Ban Bién tap nhan bai: 12/9/2019 Ngay phan bién xong: 22/10/2019 Ngay dang bai: 25/11/2019

1. Giéi thiéu chung

Bién d6i khi hau 1a mot trong nhirng thach
thirc 16n nhat déi véi nhéan loai. Bién doi khi hau
tac dong nghiém trong dén san xuét, doi sdng va
moi truong trén pham vi toan thé giéi. Nhiét o
tang, muc nudc bién dang gy ngap lut, nhiém
min ngudn nude, anh huong dén nong nghiép,
gy rui ro 16n d6i voi cong nghiép va cac hé
thong kinh té - xa hoi trong twong lai. Van dé
bién d6i khi hau d4, dang va s& 1am thay d6i toan
dién va sau sic qua trinh phat trién va an ninh
toan cau nhu nang luong, nudce, lvong thuc, xa
héi, viéc lam, ngoai giao, van hoda, kinh té,
thuong mai. Céc nha khoa hoc thudc Ban lién
chinh phu vé Bién d6i khi hau (IPCC) di chi ra
rang, trong 100 ndm qua nhiét do khong khi bé
mat Trai dat da tang 1én trung binh khoang 0,6°C,

nuée bién dang 15cm. Theo du dodn, trong thé
ky 21 nhiét do s& tang 1én 0,74°C va nudc bién
dang 59cm [1].

Tinh Dik Nong nim & ctra ngd phia Tay Nam
ctia ving Tay Nguyén, doan cudi diy Truong
Son; dugc xac dinh trong khoang toa do dia ly:
11°45° dén 12°50° vi do Bac, 107°13° dén
108°10” kinh d6 Pong. Phia Bic va Pong Bic
giap tinh Pik Lk, cach thanh phd Budn Ma
Thuot (Pak Lak) 125km; phia Pong va Dong
Nam giap tinh Lam Pong, cach thanh phd Pa
Lat (Lam Pdong) 170km va thanh phd Phan Thiét
(Binh Thuéan) 190km vé& phia Pong; phia Nam
va Tay Nam giap tinh Binh Phudc, phia Tay giap
Vuong qudc Campuchia [2]. Pak Nong 1a khu
vuc chuyén tiép giita hai tiéu ving khi hau Tay
Nguyén va Bong Nam Bo, ché d6 khi hau mang

"Truong Pai hoc Tai nguyén va Moi truong Tp.HCM

Email: dtnga@hcmunre.edu.vn
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dic diém chung cua khi hau nhiét déi gié mua
can xich dao, nhung c6 su nang 1én cua dia hinh
nén co dac trung cua khi hau cao nguyén nhiét
d6i am, vira chiu anh hudng cua gié mua Tay
Nam kho néng. Mdi nam c6 2 mua rd rét: Mua
mua tir thang 4 dén hét thang 11, tap trung trén
90% luong mua ca nam; mua kho tur thang 12
dén hét thang 3 nam sau, luong mua khong dang
ké. Nhiét do trung binh nam 22 - 23°C, nhiét d6
cao nhat 35°C, nhiét do thép nhat 14°C. Téng sb
gid ndng trong nam trung binh 2000 - 2300 gio.
Luong mua trung binh nim 2.513mm. D6 am
khong khi trung binh 84%. Tuy nhién cling nhu
cac ving khac cua Tay Nguyén, didu bét lgi co
ban vé khi hau 1a sy mat can ddi vé luong mua
trong nam va sy bién dong lon vé bién do nhiét
ngay dém va theo mua, nén yéu té quyét dinh
dén san xuét va sinh hoat 1a viéc cap nudc, giir
nude va viée bd tri mua vu cay trong [2-4].

Hién nay & khu vuc Pik Nong - Ty Nguyén,
nude ngam 13 ngudn nude chi yéu duoe ngudi
dan st dung trong viéc tudi cay cong nghi¢p, chu
yéu 1a tudi cdy ca phé. Udc tinh cho thay ti 18
luong nudc ngam va nude tir song hd duoc su
dung tudi cho cay ca phé twong ung 1a 72,2% va
27,8%. Trung binh nhu cau nude sir dung tudi
cay ca phé trong 5 thang mua kho 1a 2.626.229
m*/ngdy. Piéu nay lam suy giam dédng ké ham
luong nude trong tang chira nude & cac khu vuc
canh tac va anh hudng t6i sy can bang nudc dudi
dat [4].

Trudc tinh hinh dé, viéc phan tich cac dién
bién khi hau ¢ khu vuc Dak Nong trong nhiing
nam gan ddy va xay dung mo hinh tudi nudc tiét
kiém cho cdy ca phé 1a van dé cip bach. Bai bao
nay nham phan tich xu hudng bién dbi cia mot
s6 cac thong s6 khi hau dic trung & Dk Nong
trong khoang thoi gian tir nim 2006 dén 2018 dé
tor @6 dua ra nhting nhan dinh vé tac dong cua
bién d6i khi hau & khu vuc nay, dong thoi xay
dung giai phap tuéi tiét kiém nude cho cay ca
phé gop phan thich tng voi bién d6i khi hau.

2. Phuong phap nghién ciru

S6 lidu khi tuong dugc thu thap ¢ Tram Khi
tuong Thuy van Thi xd Gia Nghia (Pik Nong)
trong khoang thoi gian tir 2006 dén nim 2018

BAI BAO KHOA HQC

[5]. Tur cac sb liéu thu thap dugc, chung t6i tién
hanh théng ké va xir Iy s6 liéu bang excel vé cac
thong s6 cu thé nhu nhiét do, luong mua, téng
gid ning, lugng boc hoi, d6 4m trung binh dé
phan tich xu hudng thay ddi cua cac thong s6 khi
hau trong bdi canh bién d6i khi hau dién ra trén
pham vi toan cau va tic dong sau sic dén san
suat doi sdng ctia ngudi dan trén thé gidi noi
chung va ¢ Viét Nam noi riéng.

Trén co so phan tich s6 lidu thir cap vé s6 liéu
khi twong thity vin, dat dai, dia 1y va diéu kién tu
nhién, kinh té x4 hoi ving nghién ctru két hop
v6i tham van co quan, chuyén gia dia phuong,
dé xut lua chon m6 hinh dua theo tiéu chi kinh
té, xa hoi, dia 1y, nong nghiép va dic diém cia
vung nghién ciru kho han. Cac sb lidu so cip
duoc thu thap qua bd cong cu danh gia nong thon
¢6 sy tham gia phong van nguoi am hiéu, thao
luan nhom c6 trong tdm va phong van ho nong
dan vé cac dinh huéng qui hoach, san xut nong
nghiép, thuan loi, kho khin cia cac hé thong
canh tac truyén thong, ving khan hiém nuéc
tudi, mé hinh trién vong, k¥ thuat can cai tién
déng thoi tham véan va quyét dinh chon mo hinh,
hé thdng canh téc.

3. Két qua va thio luin

3.1 Xu hwong thay doi khi hdu 6 Dik Nong

3.1.1 Vé nhiét o

Hinh 1 thé hién s liéu nhiét do khong khi
trung binh trong tai tram khi tugng Gia Nghia -
Pik Nong khoang thoi gian tir nam 2007 dén
nam 2017. Muc nhiét d¢ trung binh trong vong
6 nam vé sau (2013 - 2018) 1a 35,48°C con trong
6 nam trude do6 (2007 - 2012) la 34,48°C tang
1,0°C. Trong khi d6 nhiét d6 thap nhit trung binh
trong 5 nam vé sau 1a 11,47 trong khi d6 nhiét
d6 thap nhét trung binh 5 nim trudc do la
12,05°C giam 0,5°C. Viéc tang nhiét do cao nhét
nhung lai gidam nhiét 4o cao nhét & khu vuc nay
trong khoang thdi gian noi trén c6 thé cho thiy
dugc mic do cuc doan hon cua thoi tiét trong
nhiing nim gan day ciia Dak Nong. Diéu nay gay
anh huong khong nho dén hoat dong canh tac
cling nhu nhu ciu nudc tudi cua ciy ca phé.
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Hinh 1. Nhiét @6 khong khi trung binh hang ndm & tram khi twong Gia Nghia - Pék Néng (2007-2018)

3.1.2 Vé lwong mura

Két qua luong mua ngay 16n nhit va lugng
mua hang nam & tram khi twong Dak Nong trong
khoang thoi gian 2007 - 2018 dugc thé hién &
hinh 2. Tir két qua nay ching ta thiy rd rang
trong nhitng nam gan day lugng mua ngay 16n
nhét c6 xung hudng bién dong nhiéu hon so véi
nhirng nam trude do, dinh diém 1a trong nam
2015 c6 dinh diém luong mua ngay 16n nhét 1én
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dén 184,5mm, cao nhat trong vong 10 nam 2007
- 2018. Trong khi d6 tong lwvong mua hang nam
tir nam 2011 dén nay so v&i nhitng ndm trude do
lai giam di dang ké. Tir d6 cho thiy lwong mua
ngdy cang c6 xu hudng thay d6i nhiéu ¢ khu vuc
nay va tang tinh di thuong & khu vuc. Su thay
d6i luong mua di thudong nay gy anh huong dén
ké hoach san xuat va san lugng cay trong o khu
vuc nghién ctlru.
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Hinh 2. Tong lwong mua & tram khi twong Gia Nghia (2007-2018):
a) Tong lwong muwa hang ndam; b) Lwong miwea ngdy 16n nhdt hang nam
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3.1.1 Tong s6 gio nang

Két qua tong s6 gid ning trong nam va sd gid
nang 16n nhat trong nam duoc thé hién & hinh 3.
Tir két qua nay cho thdy trong nhiting nam tir
nam 2011 dén nim 2018 c6 tong sd giod ning
tang dan va cao hon dang ké so véi tong s gio
nang trong nim trong khoang thoi gian tir nim
2007 dén nam 2011. Pac biét 1a nam 2015 ¢
tong s6 gid ning I1én dén 2478,5 gio, cao nhat
trong vong 12 ndm tir 2007 - 2018. Két qua nay
cho thdy xu huéng nang nhidu va ting nhiét do
& khu vuc Dak Nong trong nhitng nam gan day.

3,000 -
2,500 -

2,000 -

o niing (gid)

1,500 -

5

A

1,000 -

Téng sb gi

500
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Tuy nhién s gid ning 16n nhat trong ngdy trong
khoang thoi gian nay tuong dbi dong déu gitra
cac nam. T thuc té tong sd gid nang ting rd rét
trong nhitng nim gin day nhung s6 gio nang 16n
nhit trong ngay lai khong c6 su khac biét nhidu
diéu nay cho thiy rang, trong nhirng nim gan
day sb ngay ning trong nim nhiéu hon so véi
trudc day tir day chung to c¢6 sy dich chuyén
mua, mia ning kéo dai hon so véi mua mua.
Pay ciing 1a xu hudng bién ddi chung cua khi
héu toan cau dugc néu & trong cac nghién ciu
vé Bién ddi khi hau.

2478.5

—o—Tbng sb gio ning trong nam (gid )

2007 2008 2009 2010 2011 2012 2013

2014 2015 2016 2017 2018

Nam

Hinh 3. Tong s gio ndng trong nam ¢ tram khi twong Gia Nghia (2007 - 2018)

3.1.4 Luong boc hoi

Két qua vé luong bdc hoi 16n nhat, nhé nhat
va trung binh dugc thé hién trong hinh 4. Chiing
ta dé dang thay riang luong bdc hoi trung binh
cao nhat c6 xu huéng giam dan trong khoang
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thoi gian nay nhung luong bdc hoi nho nhat c6
xu huéng thay dbi khong dang ké giita cac nim
tir 46 kéo theo lugng bdc hoi trung binh hang
nim ciing c6 xu hudng giam dan.
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640

667

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Nam

TAP CHi KHI TUQNG THUY VAN

S6 thang 11 - 2019



BAI BAO KHOA HQC

08
07
E 06
E
z 05
=
«g 04
g
g3
Fo2 - —o— Luong béc hoi 16n nhét (mm)
= , ,
o1 00 —#—luong boc hoi nho nhat (mm)
© 2 oo 00 90 00 00 00 qo
00

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Niam

Hinh 4. Tong lwong boc hoi hoi hang nam, béc hoi 16m nhdt va nhé nhat trong nam & tram khi
twong (2007 - 2018): a) Tong lwong boc hoi hang nam; b) Tong hrong béc hoi 16m nhdt va nhé
nhat trong niam
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Hinh 5. Bé am khéng khi trung binh nam ¢ tram khi tiwong Pik Nong trong 10 nam (2007 - 2016)

Két qua d6 4m trung binh hang nam va d6 4m
trong binh thap nhét ¢ tram khi tuong ik Nong
trong 12 nam (2007 - 2018) duoc thé hién trong
hinh 5. Tur két qua nay cho théy rﬁng d6 am trung
binh hang nam twong d6i ddng déu giita cac nim
trong khoang thoi gian nay. Tuy nhién do am
trung binh thap nhét lai c6 xu hudng giam trong
khoang thoi gian tir nam 2013 dén nam 2018 so
v6i nhitng nam trude d6. Va ciing dong thoi véi
viéc trong nhirg nim nay d6 am trung binh cao
nhit c6 xu hudng ting két qua nay thé hién xu
huéng thay ddi va ting cuong khong dong déu
ctia d6 am trong nhitg nam gan day so voi cac
ndm truge do.

3.2 X4y dwng mé hinh tuéi tiét kiém nuéc

TAP CHi KHI TUQNG THUY VAN

cho cay ca phé

Trong nhitng ndm gan day, viéc 4p dung cong
ngh¢ tudi tiét kiém nudc dic biét 1a cong nghé
tién tién da va dang duoc nghién ciru va ap dung
rong rai. Viéc xay dung mo hinh tudi tiét kiém
thich (mg véi tinh trang khan hiém ngudn nudc
dudi tac dong cua bién dbi khi hau 1a mot giai
phap rat cap thiét. Dya trén thuc trang xu huéng
thay doi khi hau ¢ Gia Nghia - Dak Nong trong
diéu kign bién d6i khi hau toan cau, dé xuat giai
phap xay dung va thiét k& mot hé thong tudi tiét
kiém nudc thong minh trén co s& thiét ké mot hé
théng cam bién do am (Soil Moisture Sensor)
diéu khién tir xa, tir d6 c6 thé dé tinh toén va xac
dinh luong nuéc tudi dung thoi diém, chinh xac
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va can dé cung cap cu thé cho ciy ca phé ¢ ving
han han 1a su cén thiét.

3.2.1 Co so xay dung phwong phap, mé hinh
twoi nuoc thong minh

Céc cam bién d6 am dat hoat dong bang nang
lwong mit troi va dugc dat dudi mat dat & do sau
ma khoang 80% ré ciy phan b6 (Hinh 6). Thong
tin vé 4m do cua dit s& duge do dat thong qua
cam bién do do am dat, khi dat o Am tudi hodc
ngung tudi, ngudi sir dung sé ra 1énh cho bo diéu
khién trung tim thong qua gui tin nhin dién
thoai (may tinh). B diéu khién trung tam nhan
tin hi¢u, phan tich va ra 1énh cho vi¢c tat/mé may

BAI BAO KHOA HQC

bom tudi nude. Khi tudi nude dén ngudng thich
hop (da cay dat sén), hé théng s ty dong tat [6 -
71.

Nguoi sir dung c6 thé ding méy tinh hoic
dién thoai thong minh c6 két ndi internet (hoac
qua tinh nhin dién thoai) dé quan sat tinh trang
cdy trong va diéu khién hé thong tirc thoi thong
qua hé thong camera quan sat lap dat theo ddi
hoat dong cua hé thdng. Trong d6, phuwong phap
tudi cho cay ca phé dugc st dung la phuong
phap tudi phung mua két hop cam bién do 4m
[8].

" Bin Gbdbitine |

Hinh 6. M6 hinh minh hoa bé tri thir nghiém hé tho”hg twoi nuoc tw dong diéu khién tir xa

3.2.2 Xay dwng mé hinh dy kién cho cdy ca
phé ¢ Pck Nong

M5 hinh s& dugc b tri thir nghiém trén cdy ca
phé & Pik Néng vai dién tich thir nghiém 1a
1000m?. Mo hinh ly chon thtr nghiém phuong
phap tudi phun mua két hop cam bién d6 am dat.
Hai mau ddi chimg c6 cung dién tich 1000m?
dugc tudi theo phuong phéap truyén thong - tudi
di géc va tudi theo phuong phap phun mua cuc
bd nhung khong lp dit cam bién d6 am. Cay ca
phé trén cac mau déu c6 cing gidng, cung thoi
doan sinh truong, dugc ap dung cac k¥ thuat

canh tac khac nhu phan bon, cham soc, quan ly
dich hai nhu nhau.

Trén co so6 do, so sanh, tinh toan nang suét
cudi mua vu, luong nude dugce tiét kiém, chi phi
d4u tu (nhan cong, phan, thude, gidng, vat tu...),
mot s6 chi tiéu vé hiéu qua tai chinh, méi truong
khéc cua ca ba mau. Tur d6, ching minh tinh hiéu
qua cua phuong phap tudi.

Su thanh cong cta cua nghién ctru nay khong
nhitng giai quyét duoc bai toan vé tinh trang
thiéu nudc nghiém trong nhu hién nay ma con
g6p phan rat 16n trong viéc tiét kiém nang luong,
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han ché thit thoat lugng phan bon cho ciy trong
do qua trinh rira troi khi tudi, han ché t6i da hién
tugng pht dudng hoa ngudn tiép nhan, gop phan
bao vé moi truong hudéng dén ting trudng xanh
va phat trién bén viing ngudn tai nguyén nudc.

4. Két luin

Thong qua viéc phan tich sd liéu vé nhiét do,
lwong mua, s6 gio ning, ¢ tram khi twong Pik
Nong trong khoang thoi gian tir nim 2007 dén
2018, két qua cho thay xu hudng bién ddi khi
hau trong thoi gian nay nhu sau: trong khoang
thoi gian (2013 - 2018) so voi giai doan (2007-
2012) nhiét d6 cao nhét trung binh ting 1°C,
nhiét d thap nhat trung binh giam 0,5°C; tong
lwong mua, s6 gio nang va do gitra cic nam thay
doi khong dang ké nhung tinh di thuong tang 1én
1 rét. Vi cac két qua nay ta chua thé két luan
rﬁng ¢6 sy bién d6i khi hau dién ra trong khu vuc
khao sat, tuy nhién nhitng sy thay d6i nay doi
sdng va hoat dong san xuat nong nghiép & dia

phuong. D& xuét giai phap xay dung mé hinh
tudi tiét kiém nudc thong minh trén co sd thiét
ké mot hé thong cam bién d6 am (Soil Moisture
Sensor) diéu khién tir xa, tir d6 c6 thé dé tinh
toan va xac dinh lugng nudc tudi dung thoi
diém, chinh x4c co thé gitip tiét kiém duogc luong
nude va c6 thé ting ning suét cay trong do tudi
dung thoi diém va da luong nudc trude thuc
trang bién ddi khi hau nhu hién nay la mét trong
nhitng giai phap cong nghé hiéu qua c6 tiép can
nén nong nghiép 4.0. Sy thanh cong ctia nghién
ctru nay khong nhitng giai quyét dugc bai toan
vé tinh trang thiéu nuéc nghiém trong nhu hién
nay ma con gop phdn réat 1on trong viée tiét kiém
ning luong, han ché that thoat luong phan bon
cho cay trong do qua trinh rira troi khi twdi, han
ché tbi da hién tugng phu dudng héa ngudn tiép
nhan, gop phin bao vé méi truong huéng dén
tang truong xanh va phat trién bén vimg ngudn
tai nguyén nudc.

Loi cam on: Nhom nghién curu xin chan thanh cam on Chuong trinh khoa hoc va cong nghé

vng phé véi bién doi khi hdu, quan 1y tai nguyén va méi truong giai doan 2016 - 2020 da hé tro
tai chinh cho viéc thu thip s6 liéu dé hoan thanh bai bdo nay trong khudn khé dé tai “Nghién
civu cong nghé tudi nuwée théng minh, tiét kiém bang hé thong cam bién dg am (Soil Moisture
Sensor) cho mét sé loai cdy trong & ving han han Tdy Nguyén va Duyén hai Nam Trung BJ”,
Ma s6: BDKH.08/16-20.
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ANALYSIS THE TREND OF CLIMATE CHANGE IN DAKNONG
PROVICE IN THE SITUATION OF GLOBAL CLIMATE CHANGE
AND PROPOSE THE SMART IRRIGATION MODEL FOR COFFEE
TREES IN GIA NGHIA - DAKNONG

Ho Thi Thanh Van', Dinh Thi Nga'
"Hochiminh City University of Natural Resources and Environment, Hochiminh city,
Vietnam

Abstract: This study aimed to investigate the the trend of climate change in Daknong provice
and propose the smart water-saving irrigation model for coffee trees in Gia Nghia - Daknong. In
order to achieve the study purpose, the climate parameters such as temperature, precipitation, num-
ber of sunny hours, evaporation, average humidity were collected at Dak Nong meteorological sta-
tion from 2007 to 2018. The results showed that there is a climate change in the study area during
the survey period: temperature tends to increase, precipitation changes. This affects the life and
agricultural activities of local residents. From there, a smart water-saving irrigation model is pro-
posed by using a soil moisture, sensor remote control, so that it is possible to calculate and deter-
mine the suilable amount of irrigation water at the right time, therefore it can help to save water and
increase crop yields. This model contributes to solving the problem of water shortage and climate
change adaptation towards green growth and sustainable development of water resources.

Keywords: Climate change, Temperature, Precipitation, Number of sunny hours, Evaporation, Av-
erage humidity, Smart irrigation model.
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XAC PINH PHUONG AN XAY DUNG HE THONG PO
PAC-BAO CAO-THAM TRA CHO TAI CHINH KHI HAU
TAI VIET NAM

Pham Thanh Long!, Huynh Thi Lan Huong', Nguyén T Anh!,
Vuong Xuin Hoa', Nguyén Thi Liéu', Poan Quang Tri

Tém tat: Pé dat dioc muc tiéu dé ra trong dong gop du kién do quéc gia tir quyét dinh, Viét Nam
dang né lwc thu hit dau ti tir cong dong quoc té ciing nhuwe huy dong cdc nguon luc trong nuée dé
dam bao cho viéc thuc hién cac hoat dong lién quan dén cam két giam nhe KNK sau nam 2020 cua
minh. Tuy nhién, giam sdt tai chinh khi hdu van la mét thach thire véi cdc quoc gia dang phdt trién
noi chung va Viét Nam noi riéng. Do vay, Viét Nam can cé mot hé théng do dac, bdo cdo va tham
tra (MRV) céng khai va minh bach vé tinh hinh va hiéu qua sir dung cdc nguon von hé tro danh cho
ving phé véi BPKH. Tir d6 xdy dung dwoc long tin ciia cdc nha tai tro, ndng cao sé lwong va hiéu
qua cua cdac dy an khi hdu va dat dwoc cac muc tiéu dé ra. Vi thé, bai bao nay dwoc thuc hién aé
cung cdp cdi nhin tong quan va dé xudt phwong dn thiét ké hé thong MRV doi véi tai chinh khi héu
cho Viét Nam. Ngodi ra, két qua ciia nghién ciru ciing dong gép mot co s¢ quan trong dé xdy dung
mot hé théng MRV toan dién hé tro cho Viét Nam bao g&m ca tai chinh khi hdu, chuyén giao cong

nghé va tang cuong nang lyc trong tuong lai.

Tir khéa: MRV, bién déi khi hdu, cong khai, minh bach.

Ban Bién tap nhan bai: 12/07/2019  Ngay phan bién xong: 15/08/2019 Ngay dang bai: 25/11/2019

1. Mé& dau

MRV da dugc hinh thanh vé1 muc ti€u tich
hop ba quy trinh tuy doc 1ap nhung lai cé lién
quan chat ché véi nhau la Do dac (Monitoring -
M), Bao cio (Reporting - R) va Tham tra (Veri-
fication - V) dé thiét 1ap mot can cir minh bach va
hiéu qua cho cac hanh dong va ho tro qué trinh
ra quyét dinh. Thuét ngir MRV lau dau tién duoc
dua ra d6i véi chinh sach giam nhe BPKH trong
K& hoach hanh dong Bali (2007) yéu cau cac cac
hanh ddng giam nhe phat thai KNK phu hop véi
diéu kién qudc gia NAMA) duoc hd tro vé cong
nghé, tai chinh va ting cuong nang luc can phai
do luong duoc (measurable), bao cao dugc (re-
portable) va thim tra dugc (verifiable). Cac nd
luc tiép sau d6 1a dé xac dinh cai gi can duoc do
dac, b4o céo, thim tra, béng cach nao, boi ai va
dé 1am gi [9]. Gan day nhit 1a Thoa thudn Paris

Vién Khoa hoc Khi twong Thiiy van va Bién déi

khi hau
Email: phamthanhlong559@gmail.com
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vé BDKH nim 2015 yéu cau cic bén tham gia
phai xay dung va thuc hién cac dong gop do
qudc gia ty quyét dinh (NDC) dam bao tinh minh
bach, chinh xac, dﬁy du, so sanh dugc, nhat quan
va khong tinh trung lap. MRV la mt cong cu
hi¢u qua dé thyc hién diéu nay [4]. Ké tir khi cac
Thoa thuan Cancun dugc thong qua tai COP16
(nam 2010), MRV duogc xac dinh 16 1a s€ dugc
ap dung cho ca cac hanh dong giam nhe ctia qudc
gia va cac hanh dong giam nhe duoc hd trg. Tuy
nhién, cach MRV duoc van hanh van con nhiéu
tranh lun giira cac qudc gia phat trién va dang
phat trién, dac biét 1a van d&¢ MRV dbi véi cac hd
trg vé tai chinh, cong nghé va ting cudng ning
luc [5].

Viét Nam 1a mot trong nhirng qubc gia tich
cuc tham gia vao cac hoat dong ung pho voi
BDPKH. Gan ddy, Chinh phii Viét Nam da ban
hanh Quyét dinh s6 2053/QD-TTg vé Ké hoach
thuc hién Thao thuén Paris vé BDKH (Thu
tuong Chinh phu, 2016). Mot trong nhiing nhiém

)
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vu quan trong dugc dé cip trong Quyét dinh nay
1a thiét lap hé théng do dac, bao cdo va tham tra
(MRV) cip qudc gia cho cac hoat dong giam nhe
phat thai KNK, thich ung voi BDKH va huy
dong ngudn luc. Ngoai ra, trong Thong béo
Qudc gia 1an thir ba ciia Viét Nam ciing chi ra
mot sd kho khan hién tai ddi voi viée xay dung
céc bao cao cho Cong wdce khung Lién hop qudc
vé Bién d6i khi hau (UNFCCC) trong d6 c6 dé
cép vé viéc chua chinh thirc hinh thanh h¢ thong
MRV & cic cap, cac nghanh nén kho khin cho
viéc thuc hiéc va thiéu co ché phdi hop hoat
dong trong trién khai thuc hién giam phat thai
KNK [7].

Bén canh d6, Viét Nam da xac dinh cac nhu
cAu tai chinh dé thuc hién cac muc tiéu giam nhe
KNK ma Chinh phu di cam két trong Péng gop
du kién do qudc gia tw quyét dinh (iNDC) cho
giai doan 2021-2030 [3]. Theo d6, tong nhu ciu
tai chinh trong nudc dé thuc hién cam két tu
nguyén giam 8% luong phat thai KNK (so véi
kich ban phat trién thong thuong (BAU)) vio
nim 2030 1a khoang 3.2 ty USD. Bé dat duoc
muc tiéu giam 25% lugng phat thai KNK (so véi
BAU) vao nam 2030, can thém 17,9 ty USD tir
hd tro quéc té. Hién tai, Viét Nam dang ra soat,
cap nhat NDC va du kién s& hoan thanh vao dau
nam 2020, v&i nhu cau tai chinh bo sung két hop
v6i cac hoat dong ting truong xanh. Ngudn tai
chinh s& duoc huy dong tir tit ca cac thanh phan
kinh té ciing nhu t6i da hoa hd tro qudc té, bao
gdm hd tro song phuong va da phuong, dé thuc
hién hi¢u qua cac muc tiéu giam nhe KNK. Tiép
d6, Chinh phu Viét Nam d4 ban hanh Nghi quyét
s6 74/NQ-CP ngay 26 thang 8 nim 2016 vé viéc
phé duyét dinh huéng diu tu cua cac chuong
trinh muc ti€u trong giai doan 2016-2020, bao
gdm ca Chuong trinh muyc tiéu tng phé véi bién
d6i khi hau va ting truong xanh trong giai doan
2016-2020. Nghi quyét da khang dinh trong
nhitng nam tdi, Viét Nam s€ tich cuc thyc hién
cam két véi cong dong qudc té vé bao vé khi hau
toan cau, déy manh va thu hat dau tu tur cong
dong quéc t& dé giam lugng phat thai KNK
huéng dén cac hoat dong trién khai dang dién ra
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lién quan dén cam két giam nhe KNK sau nim
2020, pht hop véi NDC. Nhu cau tai chinh cho
viéc thuc hién Chuong trinh muc tiéu ung pho
véi BDKH va tang trudng xanh trong giai doan
2016-2020 duoc tom tat trong Bang 1.

Bdng 1. Nhu cdu tai chinh thwc hién Chiong
trinh muc tiéu Quéc gia vé BPKH va T ang

truong xanh [6]
Téng Hop Hop phan Ngan ODA
kinh phi ~ phan Ting sach (ty
(ty BbKH truéng trung VND)
VND) (ty xanh uong
VND) (ty VND) (ty VND)
15,866 11,300 4,566 866 15,000

Tuy nhién, Bo Ké hoach va Pau tu (Bo
KH&DT) ciing chi ra mot s6 thach thirc khac
nhau dé giam sét tai chinh khi hau bao gom: (1)
cac dinh nghia khong nhat quan vé tai chinh khi
hau va cac tiéu chi ing dung; (2) phan loai va
chi s6 khong nhat quan dé xac dinh dir liéu tai
chinh (vi du: ma nganh va ma hoat dong); (3)
nhiing thach thirc dé dat dugc mot pham vi bao
hiém toan dién ctia cc cong cu tai chinh; (4) han
ché vé dit liéu tai chinh tu; va su sa'ip xép thé ché
khong diy du, bao gdm thiéu vai tro va trach
nhiém r0 rang, sy phéi hop gitra cac t6 chire kém
va thiéu cac quy trinh va cong cy k¥ thuat [1].
Vi vay, Viét Nam can c6 mot hé théng bao cao
va danh gia vé tinh hinh va hiéu qua str dung von
va cac hd trg khac danh cho tmg phé véi BDKH
nham dat duoc cac muc tiéu dé ra.

Vi vay, bai bdo nay dugc thuc hién dé cung
cip cai nhin tong quan va dé xuit phuong an
thiét ké hé thong MRV ddi véi tai chinh khi hau
cho Viét Nam. Ngoai ra, két qua ctia nghién ctru
cling dong gop mot co s& quan trong dé xdy
dung mot hé théng MRV toan dién hd trg cho
Viét Nam bao gém ca tai chinh khi hau, chuyén
giao cong nghé va tang cuong nang luc trong
tuong lai.

2. Phuwong phap nghién ciru

Nghién ctu nay dugc thuc hién dya trén
phuong phap tong hop va phan tich cac tai liéu
lién quan dén yéu cau xay dung va dam bao
thanh cong cho mot hé théng MRV déi voi tai
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chinh khi hau. Tir d6, dwa trén tinh hinh thuc té,
nghién ctru xac dinh va dé xuat mé hinh MRV
thich hop cho Viét Nam.

2.1. Khdi niém chung va cdac kho khan ton
tai ciia MRV d6i véi tai chinh khi

MRV d6i véi tai chinh khi hau (sau day goi
tit a4 MRV tai chinh) 12 mot hé théng MRV
dugc dua ra dé do dac, bao cdo va thim tra cac
dong tai chinh va nhimng tac dong cta hd tro da
dugc cung cap [8]. Vi vay, mot khuon khd MRV
d6i v6i tai chinh khi hau dai han s& giup theo doi
dugc dong gop du kién va viéc thuc hién céc
dong gop do, giup xay dung long tin gilta cac
qudc gia phat trién va cac qubc gia dang phat
trién thong qua nang cao tinh minh bach va cai
thién qua trinh bao cdo tai chinh. Bén canh d6, hé
théng nay con cung cap birc tranh toan canh vé
cac dong tai chinh, xu thé, nguén va muc dich
ctia hd trg quéc té va trong nudc cho khi hau va
tir 46 nang cao dugc hidu qua hop tac quic té va
khuyén khich dau tu tu nhén.

bén nay, Ké hoach Hanh dong Bali, Hi¢p udc
Copenhagen va Thoa thudn Cancun da dua ra
mot sd yéu ciu co ban dbi v6i hé thong MRV hd
trg n6i chung va hé théng MRV tai chinh néi
riéng. Tuy nhién, cic co ché va quy dinh hién
hanh van chwa xé4c dinh 1&: (1) Céi gi phai duoc
Do dac: dong tai chinh va muc d6 chuyén giao
cong nghé ma co thé dugce tinh vao nhimg bién
phép can thiép lién quan dén cac hanh dong giam
nhe; (2) Cai gi phai dugc Bao cao: loai hinh tai
chinh, muyc dich cua céac loai hinh do6, phan bod
theo linh vuc va ving dia 1y, dong gop ctia khdi
tu nhan va phan bo; va (3) Cai gi phai duoc
Tham tra: quy mo hd tro gita cac nha tai trg va
cac nudc nhan tai tro, hiéu luc cia hd tro va
nhitng tac dong chi phi-loi ich.

2.2. Cdc yéu to thanh céng ciia MRV tai
chinh

MRV tai chinh duoc ky vong vé lau dai s& tro
thanh mot hé théng chung cho cac qubc gia tai
tro va cac quéc gia nhan tai trg. Theo do, ngoai
viéc st dung MRV tai chinh gianh riéng cho cac
béo cao qudc gia vé BPKH cho UNFCCC nhu
cac yéu cau trong khung MRV, cac nuéc dang
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phat trién ciing sir dung loai hinh MRV nay dé
béo cdo cho cac nha tai tro nhu cac td chirc tai
chinh da phwong (vi du: Ngan hang Thé gi6i),
céc co quan hop tac phat trién song phuong hodc
cac t6 churc tai chinh cong va tu nhan quéc gia.
Vi cac yéu cau dbi v6i kiém tra va bao céo co
thé thay ddi tir nha tai tro sang nha tai trg, mot hé
thong MRV tai chinh xuyén su6t va c6 tinh linh
dong cao la can thiét. P& dam bao cho mot hé
thdng MRV tai chinh thanh cong cac yéu tb sau
can dugc xem xét [8]:

e Pham vi minh bach (cam két, lugng von
phan bd/huy dong, cac hanh dong da duoc hd
trg, cap von trong nudc, tic dong) phai duoc xac
dinh bang cach ap dung cac phuong an thiét ké
dé van hanh MRV h3 tro;

e Tinh hoan chinh cua cac linh vuc va cac loai
thong tin;

« Tinh nhat quan véi cac khung thoi gian bao
c4o hién tai va tuong lai trong khuon khd UN-
FCCC;

* Kha ndng thu thap dugc cua s6 lidu cho
MRYV;

« Kha ning so sanh dugc dé didu phoi va didu
chinh céc loai sb liéu khac nhau, dé so sanh va
tong hop (va tranh tinh 2 1an);

* Tinh chinh xac cta thong tin thu thap dugc
vé ho tro (da dugc nhan);

» Kha ning du bao duoc cac ho tro tai chinh
1a d6i tuong cia MRV.

2.3. Cic bwdc co bin cho MRV hé tro

Nhu dd dé cap ¢ phan mo dau, hién nay mo
hinh sip xép thé ché cho MRV tai chinh van
dang dugc hoan thi¢n va dya trén 3 tru cot chinh
bao gom: Ké hoach Hanh dong Bali; Hiép udc
Copenhagen va Thoa thuan Cancun. V& co ban
mot hé théng MRV hb trg sé& bao g6m cac budc
chinh nhu: (1) Bét dau, (2) Po dac, (3) Bao céo,
(4) Tham tra, (5) Lién tuc cai thién (Hinh 1).
Theo d0, ciing gidng nhu cac hé théng MRV
khac (MRV phat thai KNK, MRV giam nhe
KNK va MRV thich ttng) MRV tai chinh bao
gdém niam budc chinh sau [8]:

* Budc 1: Bit dau

- Xac dinh muc tiéu du dinh va ly giai su can
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thiét ciia hé théng MRYV tai chinh nhu 1a mét
khuon khé MRV d6i véi tai chinh khi hau dai
han;

- Phan anh dong goép du kién va cac hanh
dong (tiy thudc va hd tro da nhan) trong thiét ké
hé thdng MRV tai chinh;

- Can nhic dén tai chinh qudc té khi thiét ké
MRV tai chinh va diéu chinh twong tng theo
dinh hudng phat trién cua cac dam phan quc té.

MRV doi
v6i ho tro

Hinh 1. Cdc thanh phan ciia hé thong
MRV hé tro [8]

* Budc 2: Bo dac: Noi dung dang dugc dam
phan trong khuon khdé UNFCCC lién quan dén
xac dinh MRV tai chinh 1a hé théng nay cin bao
trum nhirng gi, vi du:

- Dong tai chinh: tir t6 chirc ndo dén to chirc
nao, lugng tai chinh, loai cong cu tai chinh, khdi
tw nhan/khdi chinh phii, méi/bd sung;

- Loai hinh hd tro tai chinh;

- Céc hanh dong dugc hd trg, mac do tac
dong (nganh, vung, v.v.);

- Téc dong cua cac hanh dong dugc ho tro -
cac chi sé dinh lwong/dinh tinh.

Piém duoc nhin manh & budc nay la su
chuyén mon hoa cua céac co quan chinh phu lién
quan va sy tham gia cua linh vuc tu nhan.

« Bude 3: Béo cao: Cac bao cdo vé tai chinh
khi hau bao gom cac thong tin vé:

- Loai hinh tai chinh (vién trg khong hoan lai,
vay uu dai, ) ph?ln, bao lanh, v.v.);

- Muyc dich cua ho trg (Phan loai: giam
nhe/thich ing);

- Phén bd hd tro giita cac nganh/cac hoat
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dong, hay theo vung dia ly;

- Cén dbi v6i tai chinh tu nhan;

- Tac dong mong mubn/da dat;

- So sanh lugng hd tro da cam két véi luong
hd tro da giai ngan.

« Budc 4: Tham tra: Tién trinh tham tra dang
dugc dam phan trong khudén kho UNFCCC véi
nhirng ndi dung co ban sau:

- Quy mo hd trg (so sanh s6 liéu tir bén hd tro
va bén nhan hd tro);

- Hiéu qua cta hd tro (lugng giam phat thai
thuc té va/hodc két qua thyuc hién cac vu tién cua
cac qudc gia dang phat trién);

- Téc dong chi phi-loi ich (vi du: d6i véi thich
ung, tang trudng xanh).

Théam tra tai chinh duoc hiéu mot cach don
gian la sy so sanh cac s6 lidu tir bén hd tro va
bén nhan hd tro. Quy tac cdt 15i cia Tham tra tai
chinh (bao gdm ca dam bao chit luong va quan
ly chat lugng) 1a phai dugc thuc hién bodi céac
chuyén gia tai chinh ddc 1ap, khong lién quan
dén chinh tri. Hién tai, chua c6 hudng dan vé
Théam tra tai chinh khi hau.

« Budc 5: Lién tuc cai thién: Lién tuc kiém tra
va danh gia nhiing thé manh, nhitng co hoi,
nhitng diém yéu va nhiing rao can cua hé thong
hé tai (Phan tich SWOT) can duge cha trong
thuc hién dé xac dinh va dua ra phuong an cai
thién. Do vdy, can giai quyét nhitng thach thirc
sau:

- Rat nhiéu kénh tai chinh khi hau va kha
nang quan sat chung;

- Phan biét cac kénh cua cac dong tai chinh;

- Ning lyc khong dong nhét va cac co ché
quan ly.

Két qua tir MRV tai chinh can dugc dua ra
trong ban danh gia lai d6i v6i cac cam két.

3. Két qua va thao luin

3.1. Phan tich thé ché MRV hé tro va vai
tro/trach nhiém cua cdc bén lién quan

3.1.1 Co 56 ciia MRV hé tro

Phuong 4n thiét ké thé ché va quy trinh cua
MRYV tai chinh dugc xac dinh tuy thudc vao muc
dd minh bach dugc ky vong. Theo do, céac
phuong an thiét ké dugc xac dinh nhu sau [5]:
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« Xay dung long tin gitra cac qudc gia phat
trién va cac qudc gia dang phat trién thong qua
nang cao tinh minh bach va tinh giai trinh:
phuong an thiét ké 1;

« Pua ra mot cai nhin téng quan 13 rang hon
vé cac dong tai chinh, xu thé, nguén va cac muc
dich cua hd tro khi hau qudc té va trong nudc:
phuong an thiét ké 2;

« Theo di cac dong gop du kién va viéc thuc
hién nhitng déng gop do: phuong an thiét ké 3;

« Xac dinh cac thuc hanh tdt va cai thién tinh
hiéu qua cta hanh dong quéc té va tao dong luc
cho dau tu tir khu vuc tu nhan: phuong an thiét
ké 4.

3.1.2 M6 td cdc phwong an thiét ké thé ché va
vai tro/trach nhiém cua cac bén lién quan

Céc phuong an thiét ké duoc xac dinh va tong
két trong hinh 2 [5]:

« Phuong 4n thiét ké 1: Xac dinh pham vi
minh bach du kién s& dat duoc thong qua quy
trinh MRV 1a cam két hd trg quéc té duoc thuc
hién boi cac qubc gia phat trién, ciing nhu thyuc
té hd tro duoc huy dong va/hoac phan bd, sau d6
va so sanh hai bén. Trong tam hién tai ctia cac
cugc dam phan va ciing 1a linh vyc trong tdm cua
cac nghién ctru trude day phu hop véi phuong
an thiét ké nay. Tuy chon thiét ké nay c6 thé
dugc chia nho thanh cam két hd trg tong hop
dugce thyc hién boi cac qudc gia phat trién (tirc 1a
ho tro dai han) va cam két hd trg duoc thuc hién
riéng boi mot qudc gia phat trién theo cam két
tai chinh tap thé. Khi quy trinh MRV so sanh
cam két hd tro va luong tai chinh dwgc phan
bé/huy dong, cac nha tai trg, cac nudc phat trién,
dong vai tro 1a don vi bao cao;

« Phuong 4n thiét ké 2: Pat pham vi minh
bach vuot ra ngoai khia canh cam két cua hd tro
va nhim bao dam tinh minh bach dbi v&i noi
dung cua cac hoat dong duoc hd tro & cép hoat
dong riéng 16, bao gdm cac chi tiét vé kénh hd
trg, linh vyc muc tiéu, loai hoat dong va khoi
lwong tai nguyén cung cép cho timg hoat dong
dugc hd tro. Twong tu nhu Phuong an thiétké 1,
cac qudc gia phat trién cling dong vai tro 1a thuc
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thé bao c4o cua quy trinh MRV nay.

« Phuong an thiét ké 3: nham muyc dich thiét
1ap pham vi minh bach d6i véi luong tai nguyén
tai chinh duoc phan bo/huy dong va phan bd
ngudn luc nhan duge trong nudc & cac qudc gia
nhan dé kham pha sy gan két giita hai bén. O mot
mirc d6 nhét dinh, tily chon thiét ké nay cho phép
nhin rong hon vé& quy trinh MRV dugc My néu
13 trong céc tai liéu MISC. Khong giéng nhu tiy
chon thiét ké 1 va 2, cac thuc thé bao céo cua tiy
chon thiét ké nay bao gém ca cac qudc gia phat
trién va dang phat trién.

« Phuong an thiét ké 4: Nham dam bao tinh
minh bach d6i véi sb lugng hd tro thuc té duoc
phan bd va/hodc huy dong bdi cac nudc phat
trién va cac tac dong giam thiéu duoc tao ra tir
cac hanh dong dugc hd tro, tir d6 ndm bat duge
su minh bach vé& dau vao va dau ra cua hd tro
qudc té. Tuy chon thiét ké nay cling hop nhat cac
yéu tb hién dang duoc thao ludn riéng biét nhu
thanh phan giam thiéu va tai chinh theo dam
phan UNFCCC va ca cac nudc phat trién va
dang phat trién dong vai trd 1 don vi bao cdo cua
thiét ké nay’.

Céc noi dung chi tiét va danh gia cu thé ting
phuong an thiét ké trén c6 thé tim thy trong bao
cdo cua IGES vé “Van hanh MRV h tro” [5].
V& co ban, mdi tuy chon thiét ké cho MRV tai
chinh déu cho thiy ca uu diém va nhugc diém
vé khia canh van hanh. Lién quan dén noi dung
clia timg phuong an thiét ké, co thé thdy pham vi
minh bach ting dan dong nghia voi yéu cau vé
luong thong tin cung cap va do phirc tap ciia thé
ché dé dam bao van hanh ctia cic phuong an
tang dan tir phuwong an 1 dén phuong 4n 4. Bén
canh do, nghia vu kiém tra va bao cdo cta bén
nhan hd tro ting dan tir phuong an 1 dén 4. Pong
thoi, can nhin manh 1a moi lua chon phuong an
thiét MRV tai chinh déu phu thudc vao mirc do
chi tiét va khdi lugng thong tin hd trg can thiét dé
dam bao tinh minh bach. Do d6, don gian hoa vé
thu tuc va giam chi phi van hanh cta quy trinh
MRYV 14 nhitng yéu t6 quan trong dé dam bao sy
tinh kha thi cia mot hé thing MRV tai chinh.
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Phurong 4n thiét ké 1
Pham vi minh bach:
Su phit hop gitta cam két hd trg
v legng huy dong/phan bd béi
bén hd tro

Cam két
hé trg
/ Huy dong/ /

Phu Iye 1 ""”" bo Ngoﬂl phy Iye 1 “guon ' HopphinB | :;)(
(Bén hd trg) (Ben nhin h§ trg) | y

Phwong én thiét ké 2

Pham vi minh bach:
Lugng huy dong/phan bd boi
bén hd tro va néi dung cuia cac
hanh d6ng/ké hoach dwgc hd trg

Hanh dgng/ké hoach
dwgc hd trg:
P
Hop phin A ,‘
Phan bb
Tac dong/ ]
__ hié¢u qui

>
Hop phén C V‘

Phuong 4n thiét ké 3
Pham vi minh bach:
Sur phi hop gitta lwong huy dong/phan bd va
phén bd ngudn lyc trong nudc nhan hd trg

Phwong #n thiét ké 4
Pham vi minh bach:
Lugng huy déngh/phén bd v cac tac dong

gidm nhe c6 duge

Hinh 2. Cdc phwong dn thiét ké tiém ning cho MRV tai chinh [3]

3.2. Dé xudt mé hinh MRV hé trg' cho Viét
Nam

Nhu da dé cap ¢ myc 3, hién nay chua c6 lya
chon chinh thirc vé phuong an thiét ké MRV tai
chinh ca & cap qudc té va qudc gia. Tuy nhién, dé
chuén bi sin sang cho van hanh hé théng MRV
tai chinh trong tuong lai, Viét Nam can c6 mot
hé thong MRV tai chinh qudc gia du manh dé
dam bao cho céac thong tin vé nhu cau ciing nhu
phan phdi cac ngudn tai chinh khi hau cé trong
nude va qudc té chinh xac va déng tin cay. Hinh
3 thé hién mé hinh MRV qudc gia tiém ning cho
Viét Nam bao gom MRYV tai chinh, MRV gidm
nhe va MRV thich tng va hd tro tai chinh. Mo
hinh nay duoc xdy dung dua trén nhiing quy
dinh va hé théng MRYV hién tai, theo do cac co
quan lién quan dén hé thong MRV tai chinh nhu
sau (B0 KH&DT, 2015; B TN&MT, B6 TC, &
B0 KH&DT, 2013):

Pau méi MRV hé tro cdp quéc gia la Bé Ké
hoach va Pau tu:

* B0 KH&DT chiu trach nhi¢m xay dung
huéng dan chién lugc cho chi tidu ing pho véi
bién d6i khi hau va 1dong ghép cac chinh sach
BDKH trong ké hoach phat trién kinh té xa hoi;

« Tong hop trinh Thu tuéng Chinh pha phé
duyét danh muc cac dy an lién quan dén BDKH
theo dé xuét cua BO Tai nguyén va Moi truong
(Bo TN&MT);

« Chu tri, phéi hop véi Bo Tai chinh, Bo
TN&MT phén bo va thong bao tong mirc, co cdu

v6n cho timg duy 4n lién quan dén BPKH cho cac
B0, nganh, dia phuong (bao gém ca du 4n mo
m&i va du an chuyén tiép theo phéan ky du toan);

+ B KH&DT ban hanh Huéng dan phan loai
chi tiéu cho mg pho v6i BDKH, yéu ciu tit ca
cac du an lién quan t6i BDKH phai dugc phan
loai, xac dinh duoc muc ti€u, cac chi tiéu va cac
méc thue hién;

* Bo KH&DT chi dao 1ap du toan cho ung
pho BPKH cuia tat ca cac du 4n lién quan t6i
bién doi khi hau tai cdc don vi/td chirc thuc hién
thi diém;

« Chuén bi Dy thao bién ban ghi nh¢ thi diém
vé Ngan sach danh cho BDKH phuc vu Béo co
du todn ngan sach hang ndm (ABSR);

* BoO KH&DT va B TN&MT tang cuong
cong tac giam sat trong sudt qué trinh thyc hién
du an;

« Chuén bi Béo céo Ngan sach khi hau.

Bo Tai chinh:

* Phéi hop véi Bo KH&DT tong hop trinh
Thu tuéng Chinh phu phé duyét danh muc céac
du 4n lién quan dén BDKH theo dé xuat cia Bo
TN&MT;

« Chu tri, phdi hop voi B6 KH&PT, B
TN&MT - co quan thudng truc ciia Uy ban qudc
gia vé BPKH d¢é xéac dinh téng mtrc von do Nha
tai trg cam két da hoa vao ngan sach nha nudc dé
bd tri cho cac dy an vé trong du toan ngan sach
nha nudc hang nam, trinh Thu tuéng Chinh phu
phé duyét;
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« Phéi hop véi BO TN&MT kiém tra tinh hinh
thuc hién cac du 4n vé BDKH;

« BO Tai chinh phéi hop cac Bo lién quan va
chi dao S¢ tai chinh tham gia chuan bj bao co
tong chi cho cac du 4n lién quan dén BDKH.

Bo Tai nguyén va Moi truong:

« Trén co s& dé nghi cua cac B, nganh, dia
phuong, ra soat Kkét qua thyce hién cac du an lién
quan dén BDKH va nam thyc hién, phéi hop voi
cic BoO KH&DT va Bo Tai chinh tong hop nhu
cau kinh phi thuc hién cac dy 4n nim ké hoach,
trinh cdp c6 tham quyén xem xét quyét dinh;

« Chu tri, phdi hop vdi cac co quan lién quan
cung cap cho cac nha tai trg ké hoach ngan sach
niam cho BDKH va ké hoach phan bo vén chi tiét
theo tung dy an;

« Chu tri, phdi hop véi Bo KH&DT, B Tai
chinh va cac B, nganh lién quan kiém tra, danh
gia tinh hinh thyc hién cac dy an lién quan dén
BDPKH, bao cao Tha tuéng Chinh phi, Uy ban
qudc gia vé BDKH va thong bao cho cac nha tai
trg theo hiép dinh di ky (néu co);

« Pinh ky 6 thang, hang nim tong hop bao
cao tinh hinh thuc hién cac du &an BDKH guri Thu
tuéng Chinh phu, Uy ban Qudc gia vé BDKH,
Bo KH&DT, B§ Tai chinh. Bao céo 6 thang guri
trudc ngay 15 thang 8, bdo cdo nam gui trudc
ngay 30 thang 4 ndm sau;

« Chu tri, phdi hop véi Bo KH&DT, B Tai
chinh tong hop két quéa thuc hién dy 4n lién quan

Ban chi dao Qudc gia v& vigc thye hi¢n UNFCCC va KP tai Vi¢t Nam

dén BPKH dé bao cao Thu tudng Chinh phu, Uy
ban qudc gia vé BPKH va thong bao cho cac nha
tai trg theo hiép dinh da ky (néu co).

Cac Bo, nganh va dia phuwong:

+ Chiu trach nhiém t6 chirc tham dinh va phé
duy¢t du an trong danh myc du an dugc Thu
tudng Chinh phu phé duyét dam bao phan ky du
an phu hop voi nguén von thuc hién du 4n duge
xac dinh hang nam;

« Chi dao chu dau tu va cac don vi lién quan
thuc hién cac dy an duoc giao ding muc dich,
hi¢u qua theo cac quy dinh hi¢n hanh;

« Pi v6i dia phuong phai dam bao von dbi
g can thiét tir ngan sach dia phuwong va céac
ngudn von huy dong khac dé thuc hién cac
nhiém vu chi duoc quy dinh;

« Thyc hién 16ng ghép véi cac chuong trinh,
du 4n khéc dé thuc hién cac du an lién quan dén
BDKH c6 hiéu qua. BS tri dii phan vén dia
phuong cho cac du an theo tién d6 da cam két
khi trinh Tha tuwéng Chinh phu phé duyét danh
muc cac du an duoc dau tu tir nguén von gianh
cho BDKH.

* Thyc hi¢n cong tac bao cdo theo quy dinh
hién hanh vé béo céo dy an dau tu, dé)ng thoi bao
c4o dinh ky 6 thang, hiang nim theo huéng din
cua B0 TN&MT. Bédo cao 6 thang gui Bo
TN&MT trudce ngay 15 thang 7, bdo cdo ndm guri
trudc ngay 15 thang 3 nam sau.

|
i
i, T o '
(Quyét dinh sb 1725/QD-BTNMT) g & i
5 s
< du mbi id Piu mbi MRYV thich 5 |
| e i Dhu méi MRV abi véi £ E |oN
nhe cdp quoc gia = = e
§ B) TN&MT B TN&MT . :g:‘:; gia == JolE
(Cuc KTTV&BDKH (Cuc KTTV&BDKH) B E % ) |

=
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A . .y . . 3 LX X N =
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T4 chife cong chng Chinh quyén dja phwong | | Cic nha tai trg I Céc 66 chire tai chinh. ;

Hinh 3. Dé xudt hé thong MRV doi véi hé tro cho Viét Nam ([8], [10], [11])
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4. Két luan

Muyc tiéu ctia nghién ctru nay la cung cap cai
nhin téng quan va dé xuat phuong an thiét ké hé
thong MRV dbi vdi tai chinh khi hau cho Viét
Nam. Theo d6 mot s6 cht v ddi voi viée lua chon
phuong an thiét két MRV tai chinh dugc chi ra
nhu sau:

* Do yéu cau vé kiém tra va bao cdo co thé
thay d6i tuy vao nha tai trg, hé théng MRV can
phai xuyén subt va c6 tinh linh dong cao;

« Cac yéu tb dam bao cho su thanh cong cta
hé théng MRV bao gdm: tinh minh bach, tinh
hoan chinh, tinh nhat quan, kha ning thu thap sb
li¢u, kha nang so sanh chéo va tinh chinh xéc;

* C6 bdn phuong an thiét ké MRV tai chinh
da duoc dua ra. Lién quan dén noi dung cua timng
phuong an thiét ké thi pham vi minh bach ting
dan dong nghia voi yéu cau vé luong thong tin
cung cap va do phuc tap cua thé ché dé dam bao
van hanh cua cac phuong 4n ting dan tir phuong
an 1 dén phuong an 4. Bén canh d6, nghia vu
kiém tra va bao cdo ctia bén nhéan hd tro tang dan
tir phuong an 1 dén 4;

* V& co ban, mdi tuy chon thiét ké cho MRV
tai chinh déu cho thiy ca vu diém va nhuoc diém
vé khia canh van hanh. Déng thot, cAn nhén
manh la moi lya chon phuong an thiét MRV tai
chinh déu phu thudc vao mirc d6 chi tiét va khdi
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luong thong tin hd trg can thiét ¢& dam bao tinh
minh bach. Do d6, don gian hod vé thu tuc va
giam chi phi van hanh cua quy trinh MRV Ia
nhiing yéu t6 quan trong dé dam bao sy tinh kha
thi cia mot hé théng MRYV tai chinh.

Bén canh d6, nghién ctu ciing da dé xuét
phuong an thiét ké cho hé théng MRV tai chinh
cap qudc gia cho Viét Nam. Pau mdi cia MRV
tai chinh 1a BO KH&DPT, chiu trach nhiém dua ra
chién lugc va huéng dan chi tiéu Gmg pho véi
BDKH va 16ng ghép cac chinh sach BDKH
trong ké hoach phat trién kinh t& xa hoi ctia quic
gia; BO Tai chinh va Bo TN&MT can phdi hop
chat ché véi BoO KH&DT trong tong hop cac
hoat dong ung pho6 véi BDKH, kinh phi tuong
g can thiét, thong tin cho cc nha tai trg va
kiém tra, giam sat viéc thyc hién cac dy an; Cac
B9§, nghanh va dia phuong chiu trach nhiém
tham dinh, phé duyét du an, chi dao, tién hanh
cac hoat dong va chuan bj nguén luc can thiét
dam bao thuc hién cac du an, thuc hién bao cdo
theo quy dinh hi¢n hanh.

Két qua cua nghién ciru d3 dong gbp mot co
sO quan trong dé xay dung mot hé thong MRV
toan dién ho tro cho Viét Nam bao g@)m ca tai
chinh khi hau, chuyén giao cong nghé va ting
cuong nang lyc trong tuong lai.

Loi cam on: Nhom tdc gid xin chdn thanh cam on dé tai nghién ciru khoa hoc va phat trién cong
nghé cap Nha mede “Nghién ciru dé xudt hé thong gidm sdt - bdo cdo - tham dinh (MRV) cdc hoat
dong g pho véi bién doi khi hu ¢ Viét Nam”, md s6 BDKH.32/16-20 dd hé tro dé thuc hién bai

bao nay.

Tai liéu tham khao
1. Bo KH&DPT (2015), Ngdn sach cho Ung phé véi Bién doi khi hdu & Viét Nam: Pau T Théng

Minh Vi Twong Lai Bén Viing. Ha Ngi.

2. Bo TN&MT, B6 TC, & B6 KH&DT (2013), Théng tw lién tich s6 03/2013/TTLT-BTNMT-
BTC-BPKH ngay 05/03/2013 vé Hurong dain co ché quan 1y nguon von Chuong trinh Hé tro g phé
véi bién doi khi hdu. Ha Noi: Bo Tai Nguyén va Mo6i Truong, Bo Tai Chinh va Bo Ké hoach va Pau

tu.

3. Government of Viet Nam (2015), Intended Nationally Determined Contribution of Viet Nam,
Submission to UNFCCC. Ha Noi. Retrieved from http://www4.unfccc.int/submissions/INDC/Pub-
lished Documents/Viet Nam/1/VIETNAM’S INDC.pdf

4. Herold, A., Bottcher, H., (2018), Accounting of the land-use sector in nationally determined

TAP CHi KHI TUQNG THUY VAN

S6 thang 11 - 2019



BAI BAO KHOA HQC

contributions (NDCs) under the Paris Agreement. Bonn: Deutsche Gesellschaft fiir Internationale
Zusammenarbeit (GIZ) GmbH. Retrieved from https://www.transparency-
partnership.net/system/files/document/Guide =~ Accounting  of  land-use  sector in
NDCs%28v{%29 20181010.pdf.

5. IGES (2011), Operationalising MRV of Support: Analysis of Finance, Technology and Ca-
pacity Building Support. Kanagawa. Retrieved from https://pub.iges.or.jp/system/files/publica-
tion_documents/pub/policyreport/2439/operationalising_mrv_of support.pdf

6. MONRE (2017), The Second Biennial Updated Report of Vietnam to the United Nations
Framework Convention on Climate Change. Ha Noi, Viet Nam: Ministry of Natural Resources and
Environment (MONRE), Viet Nam.

7. MONRE (2019), The Third National Communication of VietNam to the United Nation Framew-
work Convention on Climate Change. Ha Noi: Ministry of Natural Resources and Environment
(MONRE), Viet Nam.

8. Pang, Y., Thistlethwaite, G., Watterson, J., Okamura, S., Harries, J., Varma, A., Cornu, E. Le.
(2018), MRV - Po dac, Bdo cdo, Tham tra: Céc xdy dung cac hé thong MRV quoc gia (Draft 4.1).
Eschborn: Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH.

9. Singh, N., Finnegan, J., Levin, K., (2016), MRV 101: Understanding Measurement, Reporting,
and Verification of Climate change Mitigation. Washington, DC. Retrieved from
http://www.wri.org/sites/default/files/ MRV _101_0.pdf

10. Tha tuéng Chinh phii (2016), Quyét dinh s6 2053/0P-TTg ngay 28/10/2016 ciia Thii twdng
Chinh phii vé viéc ban hanh Ké hoach thue hién Thao thudn Paris vé bién doi khi hdu. Ha Noi: Viét
Nam.

GUIDELINES FOR DESIGNING MONITORING, REPORTING AND
VERIFICATION SYSTEM OF CLIMATE FINANCE IN VIET NAM
Long Thanh Pham', Huong Lan Thi Huynh', Tu Anh Nguyen!,
Hoa Xuan Vuong!, Doan Quang Tri’
'Viet Nam Institute of Meteorology, Hydrology and Climate change
*Viet Nam Meteorological and Hydrological Administration

Abstract: To achieve goals outlined in the Intended Nationally Determined Contribution, Viet
Nam is making efforts to attract investment from the international community as well as mobilizing
domestic resources to ensure the implementation of activities related to its commitment to GHG mit-
igation after 2020. However, the country has to face various challenges regarding climate finance
monitoring. Therefore, it is necessary to have a transparent monitoring, reporting and verification
(MRYV) system to track the status and effectiveness in the application of financial sources to support
climate change response activities. This system can either enhance the trust of donors or increase
either the quantity and efficiency of climate projects facilitating the achievement of the set goals.
Therefore, this paper aims to provide an overview and propose a proper design of MRV system for
climate finance in Vietnam. Moreover, the results of this study also contribute an important basis for
developing a comprehensive MRV system for support of Vietnam, including climate finance, tech-
nology transfer and capacity building in the future.

Keywords: MRV, Climate change, Transperancy.
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TINH HINH KHi TUQNG THUY VAN

BAN TIN DU BAO THUY VAN THANG 10 CAC SONG
BAC BO, TRUNG BQ, TAY NGUYEN VA NAM BQ

I. Ban tin du bao thuy van thiang 10 cac
song Bic bd
1. Tém tit tinh hinh thiy vin, ngudén nuéc
thang 9 nam 2019
Tir ngdy 9 dén ngay 11 thang 9, trén hé thong
song Hong, myc nude song Thao va song Lo 1én
nhanh véi bién d6 nude 1€n dao dong tir 2m - 4m.
Tinh hinh dong chdy trén cac song chinh
trong thang 9 phd bién & mirc thap hon so véi

trung binh nhiéu nam (TBNN) cu thé nhu sau:
lugng dong chay trén song Thao tai Yén Bai,
song Hong tai Ha Noi thap hon mirc TBNN lan
luot 1a 25%, 36%; dong chay trén song Lo tai
Tuyén Quang nho hon muc TBNN la 72%.
Dong chay trén song ba dén hd Hoa Binh nho
hon TBNN la 61%.

Chi tiét cac dic trung thuy van thang 9 trén
céc song Bic Bo nhu trong bang 1.

Bang 1. Pdac trung myc nuoc, luu lwvong thang 9/2019

Don vi: Hcem; Q m/s’

Cao Tha Trun, So voi
Sting Tram nhét nhélt) b Dni TBNN e
ba HO HaBlnh (Q] 3221 40 1133 2870 <61%
YOnBOi (H) | 3136 2542 2742 2814 <72cm
Thao Yn B (Q) 3480 290 870 1160 <25%
Phl] Tho (H) 1639 1320 1432 1553 | <12lcm
Phi1 Tho (Q) 1940 400 710 1290 <45%
TuylIn Quang (H)| 1932 1423 1612 1786 | <174cm
Lo Tuy[In Quang (Q)| 2138 49 322 1159 <72%
Vu Quang (H) 1035 588 770 927 <157cm
Vu Quang (Q) 2070 410 990 1723 <43%
Hong HOOMNi  (H) 360 102 196 437 <241cm
HOOMNI  (Q) 3690 970 1940 3011 <36%

2. Nhén dinh xu thé thoi tiét, thiy viin thang 10 trén lwu vuc song Hong

2.1. Nhén dinh xu thé thoi tiét:

Bdng 2. Xu thé nhiét dj(°C)

STT Khu Vuc Tram Tri s6 TBNN Tri s6 du bl o
1 Tly Bic Lai Chllu 23.8 24.0-25.0
2 Viét Bic Viét Tr(] 24.8 25.0-26.0
3 Péng Bic Hai PhlIng 24.5 24.5-25.5
4 | Dong Bang Bac Bo | Ha Déng 24.5 24.5-25.5
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Bdng 3. Xu thé lwong mwa (mm)

STT Khu Vyc Tram Tri s6 TBNN Triso dubllo
1 TOy Bic Lai Chl]u 88 60-80
2 Viét Béc Viét Trl 145 120-150
3 bong Bac Hai Phling 149 120-150
4 Dong Bing Bic B | Ha Pong 210 170-200

2.2 Dw bdo tinh hinh thiiy vin, nguén nwéc
thang 10 nam 2019

Trong thang 10, trén cac song ¢ thuong hé
thong song Hong s& co dao dong nho. Muyc nudc
ha luu song Héng s& bién ddi cham va chju anh
hudéng cua thiy triéu. Muc nuée trung binh
thang phd bién & mirc thap hon so vdi TBNN.

Dong chay trén cac song chinh thudc h¢

théng song Hong-Thai Binh tiép tuc & mirc nho
hon TBNN: trén song Pa, dong chay dén ho Hoa
Binh ¢ mtrc nhé hon TBNN khoéang 38%; dong
chdy trén song Thao tai Yén Bai va trén song Lo
tai Tuyén Quang ¢ mirc nho hon TBNN lan luot
1a 60% va 74%.

Chi tiét cac ddc trung thuy vin thang 10 trén
cac song Bic BO nhu bang 4.

Bang 4. Dac trung muc nuoc, luu lwong thang 10/2019

Don vi: Hcem; Q m’/s

Cao Tha Trun So véi
Sting Tram nhét nhéf b Dni TBNN TBNN
Pa HS HaBnh (Q)| 3200 40 1150 | 1849 | <38%
YnBOi (H) | 2600 | 2470 | 2540 | 2702 | <162cm
YinBlli (Q) 430 170 290 734 <60%
Thao Phi Tho (H) 1360 | 1270 | 1300 | 1475 | <175cm
Phl] Tl (Q) 500 280 350 873 <60%
TuyOn Quang (H) 1650 1410 1550 1679 <129cm
LD Tuy([In Quang (Q) 453 44 158 600 <74%
Vu Quang (H) 750 570 620 768 <148cm
Vu Quang (Q) 920 350 500 1215 <59%
Hing HONi  (H) 270 90 150 323 | <173cm
HO NI (Q) 2710 850 1460 2047 <29%

II. Ban tin du bao thiy van thang 10 cac
song Trung bo, Tay Nguyén va Nam b

2.1 Biic Trung B§

Tém tat tinh hinh théng qua:

Trong thang, tir ngay 01-05/9, trén song Budi,
céc song & Nghé An, Ha Tinh xuat hién mot dot
1. Bién d96 10 trén song Budi va cac song & Nghé
An tu 1-3,0m; céc song ¢ Ha Tinh tur 3-12m,
dinh I3 trén song Ngan Sau tai Hoa Duyét
10,43m (23h/05), dudi BD3 0,07m; song Ngan
Phd tai Son Diém 11,05m (16h/03), duéi BD2
0,45m; song Budi, song Ma va ha luu song La tai
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Linh Cam con dudi mic BDI.

Luu lugng dong chdy trung binh thang trén
song M4 tai Cam Thuy thidp hon TBNN khoang
40%, song Ca tai Yén Thuong thip hon khoang
68%, song Ngan Sau tai Hoa Duy¢t cao hon
khoang 6%.

Tinh hinh hé chira: Dung tich phan 16n céac
ho chtra thiy loi & Thanh Hoa déu dat tir 70-90%
dung tich thiét ké (DTTK), mot s6 ho da day
nudc va dang tran, cac hd & Nghé An, Ha Tinh
dat tir 50-60% DTTK. Muc nuéc cac hd chira
thay dién déu thip hon muc nuéc dang binh
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thuong (MNDBT) tir 11-15m.

Du bao trong thang toi:

Trong thang 10, trén cac song & Thanh Hoa,
Nghé An it kha nang xuét hién i, cac song & Ha
Tinh kha nang xuét hién 1-2 dot 18 nho véi bién
do 10 ¢ thugng luu cac song tur 2,0-5,0m; ha luu
cac song tur 1-3m.

2.2 Trung Trung Bo

Tém tdt tinh hinh thang qua

Trong thang, trén khu vuc da xudt hién 1-2
dot Iii va dao dong:

T ngay 2-6/9, trén cac song Quang Binh,
Quang Tri xuét hién mot dot 1d voi bién do 1i
1én thugng luu tr 4-10m, ha luu tir 2-6m; cac
song Thira Thién Hué dao dong & mirc BD1; cac
song Quang Nam, Quang Ngai c6 dao dong;
dinh 1@ trén céc song nhu sau: song Gianh tai
Mai Hoa 6,8 7m (7h/05/9), trén BD3 0,37m, song
Kién Giang tai L& Thay 2,57m (5h/05/9), duéi
BD3 0,13m, song Thach Han tai Thach Han
5,24m (11h/04/9) dudi BD3 0,26m.

Nhiing ngay cubi thang, trén thuong luu cac
song Quang Nam, Quang Ngai c6 dao dong, ha
Iwu va cac song khac bién d6i chdm. Tong luong
dong chay trén trén khu vuc thap hon TBNN
cung ky tur 61-82%.

Tinh hinh hé chira: Dung tich cac ho chira &
Trung Trung Bo dat tir 22-50% dung tich thiét
ké. Muc nudc cac hd thuy dién trong khu vuc &
muc xép xi va cao hon muc nudc chét tir 1,0-
5,4m.

Du bao trong thang toi

Nira dau thang 10, myc nudc trén cac song it
bién d6i. Nura cudi thang 10, c6 kha ning xut
hién 1 dot I v&i bién d6 1d 1én ¢ thuong luu tir
4-9m, ha luu tr 1-3,5m.

2.3 Nam Trung B{

Tém tdt tinh hinh thang qua

Trong thang 9, trén cac song nho & Nam
Trung B¢ xuat hién 1-2 dot 1ii va dao dong. Bién
d6 1ii 1én tir 1,0-2,5m, dinh 1& con ¢ murc thap,
phd bién dudi BD1; riéng song Cai Phan Rang
tai Tan My 37,13m (02h/18), dudi BD3 0,37m;
song Cai Ninh Hoa tai Ninh Hoa 4,95m (07h/17)
trén BP2 0,15m. Cac séng khac muc nude bién
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d6i cham. Tong luong dong chay trung binh
trong khu vyc phd bién thip hon so véi TBNN
cung ky tir 22-76%, riéng song Cai Nha Trang
tai Pong Trang ¢ mic thip hon TBNN 7%.

Tinh hinh hé chira: Dung tich cac ho thuy loi
trong khu vuc phd bién dat tir 10-62% dung tich
thiét ké. Mot s6 hd co dung tich rt thap nhu Nui
Mot, Van Hoi, DPinh Binh (Binh Dinh); Dong
Tron, Pha Xuan (Phu Yén); P4 Ban, P4 Pen
(Khanh Hoa). Myc nuéc cac hd thuy dién phd
bién thap hon MNDBT tir 3-8m, mot s6 hod
xudng thap & dudi myuc nude chét nhu Vinh Son
B, Tra Xom, Thuan Ninh.

Du bao trong thang toi

Trong thang tdi, trén cac song c6 kha nang
xuét hién 1-2 dot i nho va dao dong.

2.4 Tay Nguyén

Tom tdt tinh hinh thing qua

Tir ngay 03-06/9, trén cac song & bic Tay
Nguyén xuat hién 1 dot 1ii nho véi bién dé 1ii 1én
tur 0,8-1,2m. Pinh i trén song POKoO tai tram
PakM6t 585,26m (19h/03), dudi bao dong
(BP)2 0,24m; trén song Pak To Kan tai tram
bakTo 577,76m (13h/4), trén BD1 0,35m; trén
song Dakbla tai tram KonPlong 592,75m
(13h/04), dudi BD2 0,25m, tai tram KonTum
con dudi BDI.

Tur ngay 21-25/9, trén cac song ¢ nam Tay
Nguyén xuét hién mot dot il nho véi bién do 1
1én 0,7-2,5m. Pinh lii trén song Srépdk tai Ban
Don 172,27m (19h/22/9) dudi BD2 0,73m. Muc
nudce trén song Dak Nong dao dong & mirc BD1-
BD2, trén song Cam Ly dao dong & mirc BD2-
BD3.

Luu lugng dong chay trén song DakBla tai
tram Kon Tum thip hon khoang 34% so véi
TBNN, trén song Srépdk tai tram Giang Son cao
hon khoang 40% so vé1 TBNN.

Tinh hinh hé chira: Dung tich cac ho thuy loi
trong khu vuc phd bién dat tir 50-90% dung tich
thiét ké. Muc nudc cac hd chira thuy dién phd
bién thip hon MNDBT tir 1-2m, riéng Sé San
4A cao hon MNDBT 0,56m.

Du bdo trong thang té1

Trong thang, trén cac song ¢ khu vuc Tay
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Nguyén c6 kha ning xuét hién 1-2 dot [ii nho va
dao dong.

2.5 Nam B¢

Tom tdt tinh hinh thang qua

Muc nuéc song Ctru Long bién doi theo triéu.
Muc nuéc cao nhat thang trén song Tién tai Tan
Chau 3,63m (ngay 17/9) trén BD1 0,13m, tai My
Thuan 2,12m (ngay 30/9) trén BD3 0,32m (vuot
lich st nam 2018 1a 0,05m), tai My Tho 1,87m
(ngay 30/9) trén BD3 0,27m (vugt muc lich su
nam 2018 14 0,05m); trén song Hau tai Chau Doc

3,16m (ngay 28/9) trén BP1 0,16m, tai Can Tho
2,25m (ngay 30/9) trén BD3 0,35m (vuot murc
lich st nam 2018 1a 0,02m), tai Long Xuyén
2,68m (ngay 30/9) trén BD3 0,18m; trén song
Sai Gon tai Pha An 1,77m (ngay 30/9) trén BD3
0,27m (vugt muc lich st nam 2018 [a 0,06m).

Dy bdo trong thdng toi

Muc nudce séng Ciru Long bién doi theo triéu
v6i xu thé xudng dan va dat mirc cao nhét trén
song Tién tai Tan Chau 3,25m, trén song Hau tai
Chau Péc 3,1m.

Bang 5. Bang 56 liéu muee nude thue do va dw béo trén cdc song chinh
o Trung B9, Tay Nguyén va Nam Bo

Thuc do Dubllo
Sting Tram Trung Cao Thip | Trung | Cao | Thép
blnh nhat nhat | blinh| nhat | nhat
M GilIng 82 371 -94 75 250 | -100
Ca Nam Dan 74 228 -10 70 400 -5
La Linh cam 17 170 -132 25 300 | -120
Gianh Mai Hl la 89 687 -60 65 550 -75
Huong | Kim Long 39 105 13 48 150 15
ThuBén | CluL(lu 20 75 -47 35 | 150 | -65
Trl1 Khil¢ Trl1 Khllc 27 82 -6 95 500 -3
Kln Thanh Hlla | 438 585 415 445 610 | 420
PaRang | Ph(L[m -5 58 -69 9 75 | -50
Tién TOn ChCOu| 308 363 178 270 325 | 230
Hau Chéu Déc 259 316 151 240 310 | 200
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