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Tém tat: Trong bai bdo nay, sé liéu phén tich (FNL) cia Cuc Khi quyén va Bai dwong Hoa Ky (NOAA)
dwoc s dung dé phdn tich co ché gdy ndng ndng dién réng tir ngdy 1/6-6/6/2017. Theo ddnh gid cla
nhiéu chuyén gia khi twong, déy la dot ndng néng gy ra nhiét dé ky luc trong hon 40 ndm tré lai ddy &
khu vire Ha Néi, cao hon ky luc trirde d6 1,5°C [5-7]. Két qud nghién ctru cho thdy, dot ndng ndng nay duoc
géy ra bdi hiéu t*ng dia hinh déi vdi hinh thé thoi tiét tir quy mé vira dén quy mé Ién. Tai muc thdp (850
hPa), mét dp thép dia phwong hinh thanh & khu vire Béc Bé, tao diéu kién thud@n loi cho déi gié Ty phdt
trién manh. Khi tdi khu virc mién Bdc Viét Nam, dnh huéng cla dia hinh ndi cao gdy hiéu trng phon gdy
thoi tiét khé ndng & phia Péng déy Hodng Lién Son. Tai myrc 200 hPa, hé théng xody nghich (dp cao) chi
phéi & phia Bdc Viét Nam. Chinh su tdn tai ctia hé théng dp cao nay dd tao diéu kién cho birc xg mdt troi
truee tiép dét néng bé mdt va ngdn cdn sw phdt trién cua khéi khi néng mure thép 1én trén cao (cta ving

dp thdp muc 850 hPa).

Ttr khéa: Néng néng, nhiét dé, hoan lwu gid, d6 cao dia thé vi (HGT).

1. M& dau

Nang néng |a hién tuwong thoi tiét cyc doan
Xay ra vao cac thang mua he, gdy anh hudng
nghiém trong dén san xuat, sinh hoat va strc
khée clia ngudi dan. Bai véi khu viee Bic BO - Bac
Trung Bd, nang néng thudng do hiéu tng phon
(Foehn). Cung v&i xu thé ting Ién clda nhiét do,
s8 ngay nang néng ciing ¢ xu thé tang & hau hét
cac tram thudc Bac Bo - Bic Trung Bo, dic biét I3
khu virc dong bang Bac Bo [3]. Trong nhitng ndm
gan day, cwong d6 phon gia tang [1]. Cac két qua
dy tinh theo cac kich ban bién d&i khi hau ciing
cho thay, s6 ngay nang néng cé xu thé gia ting
trong tuong lai [3]. Bén canh cac nguyén nhan
néu trén, hiéu &rng ddo nhiét d6 thj (bé tong hda,
gidm d6 che phl cla cdy xanh,...) va cidc nguén
phat nhiét tai chd (cdc nha may, diéu hoa khong
khi,...) cling 1a nguyén nhan gia tang nhiét do,
dac biét vao cdc thang mua he [8].

T ngay 1/6/2017, xuat hién mdt dot nang
néng gay gat xay ra trén dién rong tir khu vuc
B3c B6 m& rong dén Binh Dinh - Phu Yén. Trong
cac ngay tir 2/6-5/6/2017, ndng néng gay gat

va dic biét gay gt xdy ra & Bac Bo (ngoai trir
khu vuc Tay Bac) va Trung B, nhiét dé cao nhat
(Tx) ngay phd bién 39-41°C, mot s6 noi trén
41°C [5,7]. Dot ndng ndng nay két thic vao ngay
6/6/2017. Theo danh gia cla cac chuyén gia khi
twong, nguyén nhan chinh gy ra dot ndng néng
nay la hiéu &ng phon va anh hudng cha ving
ap thap ndng phia Tay [5,7]. P& ¢ sy nhin nhan
rd rang hon, bai bdo tién hanh danh gia nguyén
nhan gy ra dot nang néng nay dua trén céc
phan tich hé théng hoan luu.

2. S48 liéu nghién ctru va phuong phap nghién
cttu

Dé& danh gia co ché& nhiét dong luc gay ra dot
nang néng nay, ching t6i st dung s6 liéu FNL
vé hoan lwu gié va dé cao dia thé vi cdc muyec tir
ngay 1/6-6/6/2017. Bén canh do, so liéu nhiét
dd mye 2 m (T2m) cling dugce st dung dé danh
gia dién bién nhiét do.

Bai bao st dung phuwong phap phan tich ban
do, chd yéu duya trén cac dic trwng hoan lwu
muc thap va muc cao. Phuwong phdp nghién ctru
chinh 13 tinh todn va phan tich hinh thé hoan
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lwu gid va dé cao dia thé vi (HGT) & cac mye khi
quyén trong thoi ky xay ra nang néng.
3. K&t qua va thao luan
3.1. Dién bién nhiét dé trong thoi ky xdy ra
ndng néng

Nhiét do trung binh ngay & muc 2 m (T2m) tir
0 liéu FNL cha NOAA trén Hinh 1 cho thay: Vung
nhiét dé trung binh ngay cao (>=36°C) xuat hién
& trung tdm khu vyc dong bang Bic BO (PBBB),
mét phan Nghé An vao ngay 1/6/2017. Dén ngay
2/6/2017, vung nhiét d6 cao ndy m& rong khap
DBBB, lan sang khu virc Pong Bac (PB) va Bac Trung

T2m 1/06/2017

T2m 2/06/2017

B6 (BTB). T ngay 3/6-5/6/2017, vung nhiét do6 cao
nay rd rang hon va chi phéi khap khu vuc DBBB, DB
va mét phan BTB; day cling |a thoi ky cao diém cla
dot ndng néng dau thang 6/2017. Ngay 6/6/2017,
vling ¢ nhiét d6 cao d3 thu hep lai, chi ton tai &
mot s6 noi thudc DBBB, DB va BTB.

C6 thé nhan thay, vung nhiét dd cao khéng
xuat hién & vung nui Tay Bac, chi xuat hién & khu
vuc phia Déng chia ddy Hoang Lién Son - noi cé
dia hinh thap va bang phang. Do vay, nhan dinh
ban dau, ndng néng 1a do hién twong phon gay
ra tr hiéu (rng dia hinh cda d3y Hoang Lién Son.

T2m 3/06/2017

3 105E

Hinh 1. Dién bién nhiét dé (°C) trung binh ngdy mwec 2 m (T2m)
theo s6 liéu tdi phdén tich tir ngay 1/6-6/6/2017

3.2. Hoan Iwu & céc muee khi quyén

Hinh 2 trinh bay két qua tinh todn truwong gié
(m/s) va HGT (gpm) muc 850 hPa tlir ngay 1/6-
6/6/2017. O muc 850 hPa, dic trung ndi bat nhat
Ia ton tai mot 4p thap & phia Bac Viét Nam. Ap
thap nay 13 mét phan trong hé théng ranh thap,
c6 tdm I&n nhat & khu vire Nhat Ban. Tam ap thap
& khu vire Nhat Ban cé xu thé dich chuyén dan
sang phia Dong. Vung 4p thap & khu vire phia Bac
Viét Nam ddéng vai tro nhu mot trung tam hut gié
va khoi sdu nhat vao ngay 3/6-4/6/2017. Su khoi
sau cla ap thap tao diéu kién thuan loi dé déi gid
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Tay tir khu viee Myanmar théi téi Viét Nam. Hoat
ddng cla ap thap yéu dan tir ngay 5/6-6/6/2017.

Trong thoi ky 1/6-6/6/2017, ddi gioé Tay &
muc 850 hPa cé ngudn gdc tir vung ap thap
néng phia Tay va vung nhiét d&i c6 d6 4m cao.
Tuy nhién, sau khi déi gié Tay nhiét déi di qua
khu vy ¢ dia hinh cao, tao dong thang cudng
blrc gdy mua & vung ven bién Myanmar - Thai
Lan va sau d6 trd thanh déi gié Tay kho nong.
Do su tang cudng (khoi sdu) cla ap thap dia
phuong & phia Bac Viét Nam, d&i gié nay d3 van
chuyén lvgng nhiét 1on tir khu vue phia Nam
cao nguyén Tay Tang t&i Viét Nam.




850—hPa wind & HGT 1/06/2017
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Hinh 2. Dién bién hoan lwu gié (mdi tén, m/s)
va trwdng dé cao dia thé vi (86 mau, gpm) muc 850 hPa

Hinh 3 trinh bay két qua tinh todn hoan
Iwu gié mue 200 hPa trong nhitng ngay xay ra
niang néng & Bic Bd. O muc 200 hPa, ton tai
mét vung xody nghich (ap cao) cé xu thé dich
chuyén tir TAy sang Dong. C6 thé nhan thay, ap
cao khéng ché & moét khu vee kha réng 1dn. Vao
ngay 1/6/2017, vung ap cao cd tdm & khu vuc
B3c B6, v&i hinh thé& xody nghich kha rd rang.
Sang nhitng ngay ti€p theo, tdm cha vlung ap
cao dich chuyén dan sang phia Pong. Dén ngay
6/6/2017, tdm 4p cao dich chuyén dén khu vuc
Bac Philippines va Pai Loan, khéng con anh
hudng dén khu viec Viét Nam.

Su ton tai cla ap cao tao diéu kién dé birc
xa mat troi truc tiép d6t ndng bé mat luc dia.
Mat khac, dong giang cla 4p cao ngdn can su

phat trién cla dong thang gay ra bdi hoi tu &
muc thap (do 4p thap dia phuong). Chinh hé
théng nay khién cho khéng khi néng bi gitt lai
& 16p dudi tang déi luu. Sy két hgp cha hai tac
dong nay 13 nguyén nhan truc ti€p cla sy tang
nhiét do dot ngdt tai cac tinh Bic Bo trong ca
ngay va dém (tir ngay 3/6-4/6/2017). Khi ap
cao di chuyén dan sang phia Ddng tir ngay 5/6-
6/6/2017, nén nhiét & Bic B6 giam dan va nang
néng khdng con xuat hién trong ngay 6/6/2017.
3.3. Vai tro cua dia hinh gdy ndng néng

DE hiéu rd hon vai trd cta dia hinh tdi s
tdng manh cla cuwdng d6 nang néng trong giai
doan nay, mat cat thang ding cla trwong gid
va dd cao dia thé vj qua vi d6 21°N dugc thanh
lap (Hinh 4).
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200-hPa wind 1/06/2017
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200-hPa wind 2/06/2017
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200-hPa wind 4/06/2017
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Hinh 3. Dién bién hoan lwu gié (mdi tén, m/s) muc 200 hPa

K&t qua tinh toan cho thay, ddi gié Tay duoc
tang cuwdng rat manh trong giai doan dau cha dot
nang néng, vuot qua diy Hoang Lién Son sang
khu virc DBBB. Do tic déng clta dia hinh, déi gié
Tay tao thanh chudi séng gdom cac dong thing va
dong gidng xen k&, phat trién tir myc 1.000 hPa
téi mye 300 hPa. Hé théng song nay la séng dirng
quy md vira v&i budc song khoang 300-400 km,
duwoc kich hoat khi di gié Tay gap dia hinh & kinh
d6 96°E, duy tri bién d6 tdi kinh do 106°E, sau do
phan tan dan khi gép dia hinh bang phang. Day 1a
hé théng séng dic trung cla mién Bac khi ¢ sy
phét trién cta gié Tay hodc Ty Nam tir Myanmar
phét trién sang. Trong mot s8 trudng hop, nhuw
khi &p thap ndng phia Tay (ap thap An - Mién) lan
sang Viét Nam, ciing c6 thé nhan thdy duoc hé
théng séng dia hinh nay.

G kinh d6 104°, noi ton tai ap thap dia
phuong & muyc 850 hPa (nhw phéan tich trén),
hé théng séng nui duwoc ting cwdng. Do vay,
dong thdng rat manh duoc quan sét thay trong
cac ngay 1/6-2/6/2017. Tuy nhién, do tac dong
clia dong gidng tir 4p cao muc 200 hPa, dong
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thang nay bi nén va giam rat nhanh trong ngay
3/6/2017 (hién tugng nay duoc biét dén véi tén
goi “4p thap ndng bi nén”). Pén ngay 4/6/2017,
dong thing gan nhu yéu han va khong con ton
tai ntra. Nguoc lai véi su gidm dong thdng & kinh
dd 104°E, nhv mot hé qud tat yéu, dong gidng
& khu vie nay lién tuc tang cuong. Dong giang
nay mang khoéng khi kho ndng tlr phia Nam cao
nguyén Tay Tang va bi gilt chit lai & mién Bac
Viét Nam. Day 1a hinh thé ndng néng dic trung
gay ra bdi séng néng (heat waves). Tuy nhién,
diém dang luu y 13, thong thudng séng néng
nén khéi khi néng va &m khoéng cho phét trién
|én cao, do dé hé qua thoi tiét thudng 1a ndng
va 4m; & Viét Nam, hé qua 1a ndng va kho.

Diéu dang lwu y, hiéu rng quan trong nhat
ma dong gidng nay gay ra la hién tugng phon.
Khéng khi di chuyén tir trén cao (noi cé &p suat
thap) xudng dudi thap (noi cé &p suat cao) trai
gua qua trinh tang nhiét d6 do nén doan nhiét.
Sy chénh léch dd cao cang I&n, nhiét d6 khéi
khi tang cang cao. Piéu nay giai thich tai sao khu
vuc nang néng chi dwoc quan trac thay tai cac




Vertical wind section 1/06/2017
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Vertical wind section 2/06/2017
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Vertical wind section 4/06/2017
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Vertical wind section 6/06/2017
A T o4 Loz Y v o« « 4
w0y @ A 7 a a7 2
P . > a 2 A v ¥ 0.4
P Bl Rl - o3
y > N 2 v Y
w] oy 7 2 > . > g Y R 0.2
a & > 4 FERE v v -
sm'«« . o D > \ O :
“ 4 J R 2! B 1 -0.1
el il v ' 1 | -0.2
P 1 < Ad ! v
w0f iy | 5 f v -0.3
- Yy 3 S8 % v 53
[ T A 1 & i
t. Wl A 4 A <
900 v g k-
32
; £
1000 Sl

Hinh 4. M@t cdt thdng dirng cla truong gié (m/s) tai thoi diém 13h00 (06h UTC) cdc ngay
1-6/6/2017, viing mau chi dé chi khu virc ¢é dong gidng va viing mau xanh chi khu vure c6 dong thdng

tinh déng bang va vung nui phia Dong cla diy
Hoang Lién Son, va dac biét manh nhat tai cac
tinh DBBB, do cd sy chénh |éch d6 cao |&n nhat.
Dén ngay 6/6/2017, khi &p cao muyc 200 hPa rat
hoan toan khoi Bién Pong, tdc dong cla dong
giang khdng con nira, cling 13 ngay két thic dot
nang néng dién rong & mién Bac.

C6 thé thay trong dgt nang néng nay, sy hinh
thanh cta 4p thap dia phuong va séng néng
trén cao 1a hai hinh thé gay nang néng quan
trong nhat. Ap cao cin nhiét myc thap va ap
thap néng phia Tay, 2 nhan t6 thudng gay nang
néng & Viét Nam khdng ddéng vai tro quyét dinh
trong dot ndng ndng nay.

4. Két luan

Dot ndng néng ki luc tir ngay 1/6-6/6/2017 Ia

hé qua cta nhiéu nguyén nhan két hop. Théng
thudng nang néng & Bac Bo trong giai doan nay
ch yéu gay nén bdi sy phat trién sang phia
DPoéng cla dp thap néng phia Ty muc thap. Két
qua nghién clru cho thay, dot ndng néng nay
duwoc gay ra bdi su két hop dong thoi cha cac
nhan t&: (1) Ap thap néng dia phuong lam ting
cuong gié Tay khé néng; (2) Sy théng tri cda ap
cao muyc 200 hPa tao diéu kién cho blc xa mat
troi dét néng luc dia va gilr khdng khi néng &
phan dudi tdng déi luru; (3) Hiéu ing phon gay
sy tang nhiét d6 do d6t ndng doan nhiét. Do
dé, cudng d6 nang néng duoc nhan thady manh

nhat & cac vung dong bang thap, sau dé la cac
vung nui phia Dong Bac. So véi hiéu (ng dot

néng do sy ma& réng cla ap thap ndng phia Tay,
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co ché gay nang néng nay cé dién réng hon va do phan giai ngang kha thd. Do vay, cac két qua

hé qua nang né hon rat nhiéu. phan nao chuwa thuc sy ddm bao dd chi tiét. Cac

Trong nghién clru nay, bd sé liéu FNL & do nghién ctru tiép theo ddi vdi dot ndng ndng dau
phan gidi ngang 1x1 d6 kinh/vi va 31 muc thang thang 6/2017 can duoc thyuc hién véi bé sé liéu
dirng duwoc st dung. Nhin chung, bd s6 liéu co ¢ do phan gidi cao hon.
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WHAT CAUSES HEAT WAVE FROM JUNE 1% TO JUNE 6" 2017
IN THE NORTH VIET NAM

Nguyen Dang Mau'¥, Nguyen Van Thang'), Nguyen Trong Hieu®?
@Viet Nam Institute of Meteorology, Hydrology and Climate change
@Center for Meteorology, Hydrology and Environment Science and Technology

Abstract: In this article, the FNL data of the National Oceanic and Atmospheric Administration, US
(NOAA) was used in analysing the reasons of the heat wave from 1° to 6" June 2017 in the North Viet Nam.
According to meteorological experts, this heat wave caused new temperature recorded during over last
40 years and the higher than the previous record of 1.5°C in Ha Noi [6-8]. The research results showed that
this heat wave is caused by topographic effects for weather patterns in the medium to large scale. The local
low pressure occurred at the 850 hPa in the North, the activity of this low pressure caused the advantage
condition for hot-dry west wind from Myanmar moving into Viet Nam. Because of Interacting with high
terrain, this west wind caused the foehn effect; especially caused the very high temperature over nothern
delta region. At the 200 hPa, the sub-tropical high pressure dominated over the North Viet Nam. Because of
activity of this high pressure, which caused the advantage condition for increasing the direct solar radiation
to heat up the surface and preventing the development of hot air masses in low elevation (at the 850 hPa).
Over 6™ June 2017, this high pressure moved completely out of the East Sea and the heat wave was ended
in the North Viet Nam.

Keywords: Heat waves, temperature, wind circulation, geopotential height (GHT).
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DAM BAO AN NINH MOI TRUONG O VIET NAM:
VAN DE CAP THIET CAN PHAI GIAI QUYET

Ta Pinh Thi, Phan Thi Kim Oanh, Ta Vin Trung, Bui Dirc Hiéu
Bé Tai nguyén va Méi truwong

Ngay nhén bai 18/5/2017; ngdy chuyén phdn bién 20/5/2017; ngdy chép nhén ddng 16/6/2017

Tom tat: Hién nay, khéng chi & Viét Nam ma ngay cé trén thé gidi, vin dé dédm bdo an ninh méi trudong dé
tré thanh vdn dé toan céu, cbn co sw hop tdc, chia sé gila cdc quéc gia. Cdc thdch thirc an ninh méi trwdng
khéng chi de doa an ninh con ngu'di, an ninh kinh té€, an ninh lwong thue,... ma con o mét trong nhirng nguy
co Ién de doa an ninh quéc gia va suw tdn vong ctia nhén logi. C6 thé thdy, chwra bao gicr van dé méi trurdng
lai dwoc dit ra cdp bdch déi vdi Viét Nam nhuw hién nay. Sw khan hiém tai nguyén, 6 nhiém, suy thodi méi
trrd'ng ngady cang gia tdng cé thé gy suy yéu nén kinh té, lam trém trong thém vén dé déi nghéo, lam bét
6n chinh tri, thGm chi tré thanh ngdi né cho cdc cubc xung dét. Nhiéu hoc gid trong nudc va trén thé gidi
déu théng nhdt quan diém vé méi quan hé giita an ninh quéc gia va an ninh méi trurdng ¢ tinh hitu co, chét
ché, bdi vi vé thuec chét, an ninh méi trvdng Id mét thanh té thudc an ninh phi truyén théng, mét bé phén
cdu thanh an ninh quéc gia. Vi vay, dém bdo an ninh méi trueong chinh Id mét phdn quan trong nhdm dém
bdo an ninh quéc gia trong thoi dai mdi.

Tir khéa: An ninh méi trwedng, an ninh quéc gia, bién déi khi hdu, bdo vé ngudn nuwdc, 6 nhiém méi

trwong, da dang sinh hoc.

1. An ninh moi trwong nhin tir géc do an ninh
qudc gia

An ninh quéc gia (ANQG) |a khéi niém mang
tinh chinh tri - phdp ly, thé hién ban chat ché
d6 x3 hoi cia moét qudc gia. O Viét Nam, Luat
ANQG nam 2004 [12] d& xac dinh “ANQG la sy
én dinh, phdt trién bén vitng cua ché d6 Xa héi
chd nghia va Nha nudc Céng hoa xd héi chu
nghia Viét Nam, sw bat khad xdm pham déc lép,
chi quyén, théng nhdt, toan ven ldnh thé cua
T6 quéc”. Noi dung co ban cta ANQG la bao vé
lgi ich quéc gia va loai bo cdc méi de doa tdi
lgi ich @6. ANQG bao ham an ninh truyén théng
(ANTT) va an ninh phi truyén théng (ANPTT).
Tuy thudc vao bdi canh, thoi diém khac nhau
ma nhitng thach thirc ANTT hodc ANPTT ndi |én
de doa t&i ANQG. Trong béi canh hién nay, do
mat trdi cla sy phat trién cung véi xu thé toan
cau héa dién ra manh mé, van dé ANQG khong
chi gi¢i han trong viéc ngdn chan, &rng phd vai
cdc nguy co chién tranh ma con bao ham nhiéu
vin d& ANPTT nhu bién d8i khi hau (BBKH), 6
nhiém, suy thodi moéi trudng, can kiét ngudn

nudc, khing bé, dich bénh, tdi pham xuyén
quéc gia, t6i pham céng nghé cao,... Cac thach
thirc ANPTT van cé thé khién mot qudc gia, thé
ché& xa hoi sup d6 ma khéng can bat ky mot hoat
dbéng quan sy nao.

Mét trong nhitng van d& ANPTT ndi cém hién
nay va duoc nhiéu hoc gid trén thé gidi quan
tdm nghién ctu 13 van d@ an ninh méi trwdng
(ANMT). N3m 1972, van dé& ANMT Ian d3u tién
duoc duwa vao chuong trinh nghi sy quéc té tai
Hoi nghi Lién Hiép Qudc vé Mbi trwdng va Con
ngudi & Stockholm (Thuy Dién). Vao ndm 1977,
Cuc Tinh bdo Lién bang My (CIA) d3 thiét 1ap mot
Trung tdm Moi trudng dau tién trén thé gidi dé
danh gid mai lién hé gitra moi trwdng va an ninh.
Uy ban Quéc t& vé Moi trudng va Phat trién d3
kéu goi moi ngwdi can hiéu an ninh mét phan
cling 1a chirc ndng cla phat trién bén virng. Dén
dau thap nién 1980, cic hoc gia phwong Tay lan
dAu tién dua ra khai niém ANMT va dic biét coi
trong van dé ANMT trong chién lwvgc ANQG. Dai
héi déng Lién Hop Qudc [an dau tién d3 dé cap
t&i khai niém ANMT vao nam 1987 trong moét
van ban chinh thirc, theo d6 “Sw bién d6i tiéu
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cuwe cia méi trirdng dang tao thanh cdc uy hiép
déi vdi sy phdt trién,... tré thanh cdn nguyén
cta cdc cdng thdng va tiéu cuwe xd héi dnh hwdng
dén cé nhén logi nhw déi nghéo, mu chit, dich
bénh,...” [8].

Khai niém vé ANMT dugc Chinh phd My va
mot s& qudc gia phwong Tay chinh thic cong
nhan vao gan gilra thap nién 1990. Van dé@ ANMT
c6 thé gdy anh hudng lau dai tdi loi ich quéc
gia, de doa tryc tiép strc khde, sy thinh vuong,
viéc [am, sw 6n dinh chinh tri, kinh t€ va muc
tiéu chién luvgc cha My dwoc dé cap trong Chién
lwvgc ANQG nam 1994 [17]. Nam 1996, cac nwdc
chau Au ciing chinh thirc d§t van dé mai truong
tré thanh mot linh vwe thudéc pham vi ANQG.
Dén nay, cadc nwdc My, Nga, Nhat Ban, Anh,
Canada, EU va nhiéu nudc khac d3 ban hanh
Chién lwgc ANMT. Theo Hoi déng Bao an Lién
Hop Qudc (ndm 1992), ANMT la “Su khan hiém
cdc tai nguyén thién nhién, suy thodi va 6 nhiém
méi trrdng va nhirng hiém hoa cd thé géy suy
y€u nén kinh té, gia tdng déi nghéo, gia tdng bt
én chinh tri, thém chi tré thanh ngdi né cho cdc
cudc xung dét va chién tranh”. Day la moét dinh
nghia kha toan dién, phan dnh duoc ban chat
cla van dé ANMT [9]. M&c du con nhiéu van dé
phai tranh c3i, nhwng hién nay cic hoc gid d3
thira nhan cac yéu té mdi trudng déng ca vai tro
truc ti€p va gian tiép trong tranh chap chinh tri
va xung doét bao luc.

Hién nay, nhiéu hoc gid trong nudc va trén
thé gidi déu théng nhat quan diém vé quan hé
ANQG va ANMT c6 tinh chat hitu co, chit chég,
b&i vi vé thuc chat, ANMT la mdt thanh té thudc
ANPTT, mot bd phan cdu thanh ANQG, bén canh
an ninh chinh tri, an ninh kinh t&, an ninh van
hda,... Tuy bdi canh cla tirng nuéc va tuy tirng
giai doan phat trién cla lich sk, vi tri va vai tro
cta ANMT trong ANQG c6 thay déi. Nhung nhin
chung, trén thé gidi va Viét Nam, vi tri va vai trd
ANMT dang ngay cang déng vai tro quan trong.
Cac nghién clru d3 kha théng nhat trong viéc
xac dinh cdc van d& ANMT chd yéu ma thé gidi
dang phai d&i mat, bao gdm: Tac ddng cliia BDKH
toan ciu, trong d6 nhan manh téi hiéu &rng nha
kinh gdy &m Ién toan cau; nguy co ngudn nudc
va su hly hoai cdc ngudn tai nguyén bién; sy
phd hly va tén hai cla tAng 6-z6n; hién tugng sa
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mac hoda dat dai; hé thyc vat rirng bi pha hoai;
da dang sinh hoc suy gidm va van dé mua a-xit.
Cung xu thé& do, hién nay, Viét Nam ciing dang
dirng trwdc nhiéu méi de doa vé ANMT céap
bach can phai giadi quyét, nhu: BDKH; an ninh
ngudn nudc, an ninh méi trudng bién bi de doa;
6 nhiém tai cac khu vuc trong diém va 6 nhiém
xuyén bién gidi chua thé kiém sodat; suy giam tai
nguyén rirng va da dang sinh hoc,... C6 thé thay,
chuwa bao gid cdc van dé méi trwong lai dwgce dat
ra cap bach déi véi toan nhan loai nhu hién nay.

Trwdc thye trang trén, Dang va Nha nudc ta
d3 khang dinh: “Bdo vé méi truong ld mét trong
nhitng vén dé séng con ctia nhdn logi; Id nhén té
bdo ddm strc khée va chdt lwong cudc séng cla
nhdén dén; gép phén quan trong vao viéc phdt
trién kinh té - xd@ héi, én dinh chinh tri, an ninh
quéc phong va thuc dédy héi nhdp kinh té quéc
té cua nuwdc ta” [6]. Van dé bao vé mdi truong,
rng pho véi BDKH la moét ndi dung quan trong
duoc dua vao Van kién Dai hdi Pang toan quéc
[an th XII, trong d6 nhdn manh: “Tdng cudng
céng tdc quan ly tai nguyén, bdo vé mébi truong,
chu déng trng phé véi bién déi khi hdu phuc vu
phdt trién bén vitng theo hudng bdo dém tinh
téng thé, lién nganh, lién ving, ddp trng nhiém
vu trirdc mdt va ldu dai, trong dé loi ich 1du dai
ld co ban, cé trong tém, trong diém, phu hop vdi
tirng giai doan” va yéu cau phai “sdn sang tng
phd vdi cdc méi de doa an ninh truyén théng va
phi truyén théng” [7].

Thoi gian vira qua, Pang va Nha nudc da céd
nhiéu chu truwong, bién phap vé tai nguyén va
mdi trudng, cu thé nhu Nghi quyét s6 24/NQ-TW
ngay 3/6/2013 cta Ban Ch3p hanh Trung vong
Dang khoa Xl vé chi dong (rng phé véi bién dai
khi hau, tdng cwong quan ly tai nguyén va bao
vé mdi trudng; Chién lugc bao vé méi trwdng
quéc gia dén ndm 2020, tdm nhin dén ndm
2030; Chién luvgc Phat trién bén virng Viét Nam
giai doan 2011-2020; Chién lwgc quéc gia vé
bi€n d6i khi hau; Luat Bao vé moi trwong 2014;
Luat Tai nguyén nudc 2012; Ludt Phong chéng
thién tai 2013; Luat Pa dang sinh hoc 2008,...
Dén nay, Viét Nam d3 ky k&t tham gia 23 cong
udc qudc té vé moi tredong. Vit Nam da cung
148 qudc gia khdac trén thé gidi phé chuan viéc
thuc hién Théa thuan Paris vé Bién d6i khi hau.
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Viét Nam cling dang tich cuc hop tdc vdi cac
qudc gia, cac t6é chirc trén thé gidi va xac dinh
hop tac qudc té 1a can thiét dé d6i pho véi cac
thach thirc ANPTT, dac biét 1a van dé bién ddi
khi hau, 6 nhiém moi trudng va chia sé ngudn
nudc xuyén bién gidi. Trong Sach trang qudc
phong Viét Nam ndm 2004 khang dinh suy thoai
maoi trudng cling 1a mét trong cdc madi quan tdm
hang dau vé an ninh cta Viét Nam. Viét Nam
da duwa khai niém ANMT vao Luat Bao vé moi
trwong 2014, theo dé “An ninh méi truwong la
viéc bdo dédm khéng co tdc déng Ién cia mébi
truong dén sw 6n dinh chinh tri, xd héi va phdt
trién kinh té cda quéc gia”.

Nhu vay, cé thé thay van dé ANMT da duoc
thé gidi cling nhu Viét Nam hét strc quan tdm
va da thé ché& budc dau trong céc chinh sach,
phap luat.

2. Thye trang an ninh mdi trwéng hién nay &
Viét Nam
2.1. Tdc déng cta bién déi khi hdu

BDKH d3 gay ra cic bién dong khéng cd loi
vé moi truong, gdy khing hoang sinh thai, tir d6
de doa téi ANQG. C6 thé thay, mét trong nhirng
van dé quan trong hang dau cta ANMT hién
nay la BDKH. Theo danh gia cla cac t6 chirc thé
gidi, Viét Nam la mot trong cdc qudc gia phai
chiu nhiéu anh hudng cla céc kiéu thoi tiét khac
nghiét va thuwong xuyén phai chiu anh hwdng
cla b3o va 4p thap nhiét ddi. BDKH thyc sy d3
lam cho thién tai, dac biét la bdo, I, han han
ngay cang khéc liét. Theo tai liéu “Chi s6 rui ro
khi hdu toan cdu 2016” [16], Viét Nam 13 quéc
gia x&p thir by vé rui ro khi hau dai han trén thé
gidi. Binh quan mdi ndm Viét Nam bj dnh huwéng
truc ti€ép bdi 6-7 con b3o. Trong giai doan 1990-
2010, Viét Nam da phai trai qua 74 tran I lut.
Giai doan 2011-2015, thién tai da lam cho 1.141
nguwdi chét va mat tich, gay thiét hai vé tai san
udce tinh khoang 55.400 ty déng.

Kich ban BDKH dugc cip nhat, xuat ban nam
2016 [3] cho thay nhiét d6 trung binh nam trén
pham vi toan quéc tang khoang 0,62°C trong
thoi ky 1958-2014 va tang dan theo thoi gian.
Muc nudc bién dang trung binh cd nudc giai
doan 1993-2014 13 3,34 mm/nam, trong dé &
khu virc ven bién Nam Trung Bé tang manh nhat

v3i t6c d6 tang trén 5,6 mm/ndm, khu vuc ven
bién vinh Bic B6 cé murc ting thap hon, khoang
2,5 mm/nam. Theo kich ban trung binh cao, dén
nam 2050, myc nwdc bién dang 1a 25 cm; ndm
2100 13 73 cm. Dy bdo, néu muyc nwéce bién dang
1 m va khéng cé cac giai phap &ng phd, khoang
16,8% dién tich dong bang séng Hong, 1,5% dién
tich cac tinh ven bién mién Trung, 17,8% dién
tich Thanh phé H6 Chi Minh, 38,9% dién tich
dong bang séng Clru Long (PBSCL) ¢ nguy co
ngap chim trong nuwdc. Trong dé, cac tinh DBSCL
khong chi la vyra lGa cda Viét Nam ma cla ca thé
gidi, néu muyc nudc bién dang cao & bat cir mirc
dd nao déu s& anh hwdng dén cudc sdng cla
hang chuc triéu nguwoi dan.

Nudc bién dang s& lam mat dat canh tac
trong néng nghiép, tac déng tryc tiép tdi an
ninh lwvong thuc, an ninh kinh té, an ninh ngudn
nudc, gia tang tinh trang doi nghéo, mat viéc
lam va di cv. BDKH d3, dang va sé& dan tdi tinh
trang mat chd & va di cw & mdt s6 khu viee bj anh
huwdng ndng né. Khi tai nguyén dat bi thu hep do
nuwdc bién dang, cadc tham hoa tu nhién nhu 8¢
xody, | lut, han han tiép tuc dién ra véi cuong
d6 cao, s6 lwgng nguwdi mat chd & ting lén, cac
dang sinh k& phu thudc vao hé sinh thai mat di,...
s& dan tdi tinh trang di cu vinh vién hodc tam
thoi. Nguy co nay dac biét nghiém trong déi vai
[inh virec néng nghiép, tdc ddng manh mé& nhat
tdi cdc nhdm nghéo nhat, nhém ngudi yéu thé.
2.2. An ninh nguén nuwdc

An ninh ngudn nudc (ANNN) gdp nhiéu thach
thirc |én va ngay cang tré nén cap bach, gay gat.
Theo B&o cdo hién trang mdi trwdng qudc gia [1],
Viét Nam c6 hon 2.360 con séng cé chiéu dai tir
10 km tr& 1én, trong dé ¢ 109 sdng chinh. Téng
lwgng nuwdc mat trén 1anh thé Viét Nam khoang
830-840 ty m>. Phan I&n nguén nuéc phu thudc
vao nudc ngoai la thach thie 1dn nhat déi vai
ANNN & Viét Nam trong béi canh hién nay.

Theo théng k&, téng dién tich cic lwu vuc
séng trén ca nudc l1én dén trén 1.167.000 km?,
trong d6 phan lwu vic nam ngoai dién tich
I3nh thd chiém dén 72%. Lugng nudc mat noi
sinh chi c6 310-315 ty m? (chiém 37%), con
520-525 ty m? (chiém 63%) 1a tlr cdc nwdc lang
giéng chay vao Viét Nam nhu Trung Qudc, Thai
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Lan, Lao, Myanmar va Campuchia. Ngudn nuéc
ngoai lai & lwu vure séng Hong chiém 50%, con &
luu viee sdng Mé Kong chiém dén 90% tdng khai
lwvong nwdc bé mit [1]. ANNN phu thudc rat |6n
vao khai thac va s&r dung dé phat trién kinh té
- X3 hdi trén cac con séng |I&n clha cac quéc gia,
nhat 13 trén cac lvu vue. Mac du cé kha nhiéu
céc co ché hop téc song phuong, da phuong vé
phét trién bén vitng ngudn nuwdc nhung thyc té
van dang d&t ra nhiéu strc ép cho Viét Nam, mot
quéc gia & ha ngudn ¢ it lgi thé hon trong cac
dam phdn vé s&r dung nguén nuéc qudc té.

O luu vire séng Mé Kéng, cac dap thay dién d3
va sé xay dung & Trung Quéc, Lao, Campuchia sé
la m&i de doa lam gidm sut ngudn nwdc, ngudn
cd, phu sa, hé sinh thai,... d6i vdi Viét Nam. Day
la dau hiéu dang lo ngai d&i véi 20 triéu nguoi
dan & DBSCL, khéng chi dat dai trong trot va
rirng bi mat di, ngwdi dan cling c6 thé phai di cu.
Mat khac, myc nuwdc song Mé Kong ngay cang
thap, nam 2015 thap mdc ky luc trong vong 90
nam qua, la moét trong nhirng nguyén nhan chinh
gay ra tinh trang han han va xam nhap man dac
biét nghiém trong & DBSCL. Bén canh d4, ngudn
nwdc séng Hong tir bién gidi phia Trung Qudc
d6 vé ha lvu ngay cang bi & nhiém, nhung cac
bién phap xr ly moi trwdng xuyén bién gidi van
con nhiéu han ché. O thuwong lwu, Trung Qudc
da cho van hanh hang chuc nha may thay dién,
1.870 dap dan va kénh dan nuwéc, 9 ho chira cé
téng dung tich 200 triéu m3,... nén d3 lam thay
déi lén dén lugng nudce, ché d6 dong chdy, chat
lwong nudc, phl sa & ha lwu [20]. Dic biét, cac
tinh mién nui phia Bac chju nhiéu tac dong xau
do thuy dién xa |{i va cac hoat dong gay 6 nhiém
mai trwdng tir phia Trung Qudc.

Hién twong tranh chdp ngudn nudc trong
ndi bd quéc gia cé xu hwdng gia tdng. Do vi tri
dia ly, dac diém diéu kién ty nhién ddc thu nén
khodng 60% lugng nwdc cla cd nudc tap trung
@ lwu vuc sébng Mé Kéng, 16% tap trung & luu
virc sdng Hong - Thai Binh, khodng 4% & luu vire
s6ng Dong Nai, cac lvu vuce sdng 1&n khéc tong
lvgng nudce chi chiém phan nhé con lai.

Trong khi d6, viéc phat trién cac céng trinh
thay dién trong thoi gian qua d3 cho thdy nhitng
han ché bat cap trong viéc chia sé ngudn nudec.
Tai nguyén nwdc trén cac dong song da dugc
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dua vao gan hét st dung cho thiy dién, gy hé
luy 1&n cho cac vung & ha lwu. Thoi gian qua cé
nhiéu vu tranh chap nguén nudc gilta cac dia
phuong, gilra cac don vi trong cung dia phuong,
gitta cac dia phwong va nha may thay dién,...
Dién hinh nhu viéc tranh chap ngudn nudc giira
Da Ning va Quang Nam, hay dy 4n |1ap séng
Doéng Nai dé cai tao canh quan va phat trién
db thi, viéc xa It cha nha may thdy dién HE HO
(Quang Binh), thly dién Bac Ha (Lao Cai) va thuy
dién Huong Dién (Thira Thién - Hué),... déu cé
tadc dong xau ddi vdi cac dia phwong & ha du va
khu vye [an can. Ngoai ra, hién nay do tac dong
cla BPKH va nwéc bién dang, ANNN & Viét Nam
dang bi de doa ngay cang |&n [4].

2.3. An ninh méi trwdrng bién

O nhiém dai duwong va bién dang ngay cang
tram trong, & vdn dé ma Viét Nam va nhiéu
qudc gia trén thé gidi dang phai déi mat. Viét
Nam cé lgi thé bé bién dai hon 3.260 km, v&i tai
nguyén bién phong phu. Tuy nhién, do su chia
sé vé tai nguyén bién vdi nhiéu nudc trong khu
vire, Viet Nam ciling phai d6i mat véi khéng chi
cac van dé vé ANMT ma con ca van dé vé cha
quyén |3nh thd. Hoi thdo vé An ninh mai trwong
trén Bién Dong dién ra tai My vao thang 6/2016
vira qua cling dé cap tdi cac giai phap nham gin
gitt mdi trrdng va ngudn tai nguyén tai khu vuce
quan ddo Trudng Sa cta Viét Nam. Theo céc tai
liéu hoi thao, 80% cac ran san hd & Bién Dong
bi suy gidm, dan dén suy gidm ngudn ¢4, vi san
hé chinh 1& mbi trudng sinh thai dé cac loai ca
bién phat trién. Thoi gian gan day, viéc Trung
Qudc tién hanh hang loat cic hoat dong tén tao,
xdy dung trai phép cac bai da nhan tao véi quy
md |&n tai Bién Ddng cling |a mot trong nhirng
nguyén nhan dan téi nhitng tac dong tiéu cuc vé
moi trwong [11].

Van dé khai thac tai nguyén va bao vé moi
trwdng bién dang dirng trudc nhidu thach thirc
va & mirc bdo dong, anh hudng tdi phat trién
kinh té - x3 hdi, sinh ké cla nguwdi dan. Do nhu
cau khai thac qua murc, phwong thirc khai thac
thi€u bén virng dan téi nhiéu ngudn tai nguyén,
ngudn lgi thdy san bi khai thac can kiét, dac
biét cac ran san hé va thdm cé bién bj suy giam
nghiém trong, khé hoi phuc. Cac ngudn & nhiém
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tr luc dia theo séng dé ra bién, cé nhitng loai
khéng phan hiy dugc dong lai & ven b, chim
xudng day bién, nhitng chat phan hiy s& hoa lan
trong nudc bién. Trong thang 4/2016, tai ven
bién 4 tinh mién Trung (Ha Tinh, Quang Binh,
Quang Tri, Thira Thién - Hué) xay ra sy cd méi
trwong bién nghiém trong, lam hai sdn chét bat
thudng, gay thiét hai I&n vé kinh té - xa hoi, méi
trwong bién; dnh hudng xau dén doi séng ngudi
dan, an ninh, trat tv an toan x3 hdi. TU sy c6
trén, can phai thang than nhin nhan lai, thyc té
thoi gian qua mét s6 dia phwong da chu trong
phat trién kinh té, thu hat dau tw ma chwa quan
tam dung murc tdi viéc bao vé méi trwong. Day
la mot bai hoc lén va dat gia cho Viét Nam, can
phai ddm bao hai hoa lgi ich gilra phat trién kinh
té&, bado vé méi trwdng, an ninh chinh tri, trat ty
an toan xa héi bén virng.
2.4. 0 nhiém méi trwong & mét sé khu vuc
trong diém

Van dé 6 nhiém méi truong & mot s6 khu
vuce trong diém nhu khu cdng nghiép, khu d6
thi 1&n, lang nghé, cic lvu vyc séng,.. dang
rat dang bao dong. Trong giai doan day manh
céng nghiép hda, hién dai héa dat nudc, nhiéu
nganh cong nghiép dugc mé rong quy mod san
xuat cling nhu pham vi phan bd, lugng chat thai
ran, chat thai ldng chua qua x{ ly dwoc thai truc
ti€p vao ngudn nudc sé gy suy thodi nhanh cac
ngudn nudc mat, nudc duwdi dat, l[am gia ting
tinh trang thi€u nwdc va 6 nhiém ngay cang tram
trong. S6 liéu cla bdo cdo hién trang méi trudng
quéc gia [2], cho thay lwong chat thai ran sinh
hoat phat sinh trong c6 xu huédng ngay cang tang
nhanh, tuy nhién s8 lwvong dugc thu gom x{r ly
con rat han ché. Ty |é thu gom chat thai ran sinh
hoat trung binh & khu vuc ndi d6 giai doan vira
qua dat khoang 84-85%; khu vwc ndng thén dat
khoang 40-55%; vung sau, vung xa chi dat khoang
10%. Téng lwgng chat thai nguy hai phat sinh trén
toan qudc hién nay khodng 800.000 tan/nam.
Tuy nhién, hién nay lugng chat thai nguy hai phat
sinh trong san xuat cdng nghiép dugc thu gom,
x&r ly méi chi dat con s& 40%, chat thai nguy hai
doy té€ dat 80%, gdy nguy co tiém an déi véi moi
trudng & nudc ta.

Theo B&o cdo hién trang mdi trudng quéc

gia giai doan 2011-2015 [2], dén hét nam 2014,
s6 lang ngh@ va lang cé nghé nuwdc ta la 5.096,
trong d6 chi c6 1.748 lang nghé duoc cdéng nhan
theo tiéu chi lang nghé hién nay cda Chinh phu.
Phan lén cdng nghé va k§ thuat dp dung cho
san xuat trong céc lang nghé con lac hau, mang
tinh ¢6 truyén, gy 6 nhiém moi trudng nghiém
trong. Con ngudi da va dang la tac nhan gay ra
nhitng tai bién nghiém trong dan d&n nhitng hé
luy c6 thé de doa an ninh qudc gia, trat tu an
toan x3 hdi [11]. C& nuwdc hién cé hon 300 khu
céng nghiép, hang tram cum céng nghiép nhd
rai rac & nhiéu dia phuong, tuy nhién cé dén
70% khu cong nghiép khdng c6 hé théng xtr ly
nuwdc thai dat chudn; hon 90% co s& san xuat,
kinh doanh, dich vu khéng x& ly nuwdc thai; hon
4.000 co s& gdy 6 nhiém moi truwdng nghiém
trong; khoang 55-70% s6 doanh nghiép khéng
chdp hanh quy dinh vé 1ap bdo cdo danh gid
tadc ddong mdi trudng hodc cam két bao vé méi
trwvong; 98% doanh nghiép cé hanh vi vi pham
vé xa nudc thai khéng dat chudn mdi trudng;
100% doanh nghiép thai khi khdng cé thiét bi x&
ly chat doc hai.
2.5. O nhiém xuyén bién gici

Trong nhithg ndm gan day, cung v&i xu thé
toan cau héa ngay cang siu rong, dnh hudng
clia 6 nhiém xuyén bién gidi tdi Viét Nam da dan
dan hién hitu. Thoi gian qua, mét sé nha may
dién hat nhan Trung Qudc dugc xdy dyng gan
Viét Nam va dang chuan bj van hanh |3 van dé
dang lo ngai. Day thuc sy |a thach thirc 6 nhiém
Xuyén bién gidi dac biét nghiém trong, de doa
t&i an ninh méi trudng, an ninh qudc gia & Viét
Nam. Trén thuc té&, du cong nghé méi cla céc
nha may cé thé hién dai nhung van cé nhitng
xac sudt rui ro. Cac sy cd tir hat nhan rat nguy
hiém, thudng phat tan phéng xa trong pham vi
rong |&n, gdy ra nhidu hau qua dic biét nghiém
trong vé ngudi va tai san,... Vi vay, Viét Nam can
chu déng cé céc phuong én rng phd, ting cuong
quan trac, cdnh bdo kip thoi téi ngudi dan vung
anh hudng va dua ra gidi phap kip thoi khi xay
ra su cd, dong thdi cé co ché trao déi thuong
xuyén véi Trung Quéc.

Viét Nam hién nay con dang phai ddi dién véi
nguy co trd thanh "bai rdc cong nghiép clha thé
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gi¢i". Nhiéu van dé mdi phat sinh trong viéc kiém
soat nhap khau phé liéu d3 din dén tinh trang
doanh nghiép khéng chi nhap khau phé liéu ma
con nhap ca rac thai 13 phé liéu kim loai, nhya,
sam |8p cao su thai, vo 6 t6, tau bién chua lam
sach tap chat, ac quy chi thai, san pham dién tl
d3 qua sir dung vao nuwdc ta, gay tdc déng khong
nho tdi kinh t&, d3c biét 1a van dé mdi trudng,
strc khoe cta cong dong. Theo théng ké clia Téng
cuc Hai quan, ndm 2011 phat hién 17 vu vé&i khéi
lwong chat thai nguy hai thu gilr 13 573 tan, ndm
2012 c6 30 vu v3i khéi luvgng thu gilt 3.868 tan.
Bén canh do, tinh trang nhap ndng san cé chira
cac hoda chat bdo quan déc hai, gy hai cho strc
khoe cong déng c6 xu hwdng gia tang va chua
dugc ngan chan [18].

Nghién ctru cla Vién Khoa hoc Khi twong
Thay van va Bién d6i Khi hau [13] tai 9 tinh,
thanh phd & mién Bic |3 Cao Bang, Lang Son, Lao
Cai, Quang Ninh, Vinh Phc, Bic Kan, Yén Bai, Ha
Giang va Ha Néi cho thdy maéi trwong khong khi
& Viét Nam dang chiu anh hudng tir cdc ngudn
6 nhiém xuyén bién gidi tir vung phia Péng va
Ddng Nam Trung Qudc, dac biét 13 vao cac thang
mua dong. Do chiu anh hudng cla gié mua
Doéng Bac, 6 nhiém khdng khi tir Trung Quéc anh
hudng dén Viét Nam cé thé tdi 55% doi vdi SO,,
48% ddi v&i NO, va 30% d6i véi CO,, gdy ra hién
twong lang dong mua a-xit & mién Bac Viét Nam.
2.6. Suy giam tai nguyén rirng va da dang
sinh hoc

Theo B&o cdo hién trang méi trwdng qudc gia
giai doan 2011-2015 [2], hién nay, diéu dang lo
ngai |a chat luvgng rirng tu nhién tiép tuc giam.
Tuy d6 che phd rirng cé xu hudng tang nhung
chu yéu I3 rirng tréng véi mirc da dang sinh hoc
thap, trong khi rirng ty nhién véi mirc da dang
sinh hoc cao nhung ty 1& bdo tén con rat thap.
Do thoi tiét khé han dién ra thudong xuyén
trong giai doan 2011-2015 nén hién tugng
chay rirng van xdy ra tai mot s& dia phuong.
Tinh riéng ndm 2014, téng dién tich rirng bi
chdy la 3.157 ha, tang 157,2% so v&i nam trudc.
Trong s6 dién tich rirng bi chdy va bj ph3, rirng
nguyén sinh van chiém ty |& 1&n, gy dnh huéng
nghiém trong t&i moi trwdng va tang cac nguy
co |l lut, sy cd moi trwdng. Dién tich rirng trong

TAP CHi KHOA HOC BIEN DOI KHi HAU
S8 2 - Thang 6/2017

12
—

tang véi tdéc dd nhd hon tdc dd khai thac. Dién
tich rirng bi chay va bi chat pha gay sirc ép khong
nhé d6i véi phat trién I1dam nghiép cling nhu d6i
véi méi trudng ty nhién cla nwdc ta khi hé sinh
thai rirtng déng vai trd quan trong trong hap thu
va luu gitr CO, trong ty nhién.

Trong thoi gian qua, cung vdi su phat trién
kinh té& - x3 hoi ving ven bo, dién tich rirng ngap
man trong ca nudc d3 bi giam sut nghiém trong.
Trong hon ndm thap ky qua, Viét Nam d3 mat di
67% dién tich rirng ngdp man so vdi nam 1943.
Theo théng ké, tinh d&n ndm 2012, 56% téng
dién tich rirng ngdp man trén toan qudc |a rirng
méi tréng, thuan loai, chat luvgng rirng kém ca
vé kich ¢c&, chiéu cao cdy va da dang thanh phan
loai. Rirng ngdp man nguyén sinh con rat it, dong
nghia v&i tinh da dang sinh hoc cda hé sinh thai
suy giam, dac biét cac loai thay sinh khong con
b3i dé va noi cv ngu.

Sy suy gidm da dang loai & nudc ta, ciling
gidng nhu trén thé gidi, ngay cang mot gia tang.
Theo Sach dd cha T6 chirc Bao tdn thién nhién
quéc té (IUCN), néu nhw ndm 1996 mdi chi cd
25 loai déng vat cla Viét Nam & mirc nguy cap
thi dén ndm 2014, con s6 nay d3 |én t&i 188. Suy
gidm da dang sinh hoc, sy du nhap cla cac sinh
vat ngoai lai xdm hai va sinh vat bién déi gen
xam 14n ngay cang tang. Nudc ta ¢d khd nhiéu
loai con (mai duong, 6¢ buwou vang, rua tai do,
bo canh cirng hai dira, vi-rat gay bénh heo tai
xanh,...) va cdy la c6 ngudn géc tir nudc ngoai
d3 xuat hién, pha hoai cay trong, vat nudi, gay
mat can bang sinh thai, hly hoai méi sinh va dnh
huwéng nghiém trong strc khde cong ddng. Nhiéu
loai déng, thure vat hoang da & Viét Nam cé nguy
co tuyét chdng, dién tich rirng nguyén sinh con
rat thap va khé cé kha nang phuc héi, mét sd loai
sinh vat bién suy gidm nghiém trong,...

2.7. Vdn dé méi trwdorng trong khai thdc
khodng san

Hién nay, thuc trang khai thac tai nguyén
va khodng san cda Viét Nam cho thdy dang toén
tai nhiéu bat cap. Mot sd khodng san cé trir
lwgng I&n, phan bd lién tuc da bi chia nhd dé
khai thac. Bac biét nan khai thac khong phép,
khai thac tu do, nhat |1a d6i vdi khai thac vang,
da quy, chi, k8m, déng, than, cét,... chwa duoc




kiém sodt hiéu qua, tdc dong nghiém trong dén
moi trudng, tai nguyén va an ninh xa hoi. Thoi
gian qua, van nan khai thac cat trai phép trén
cac con song da dién ra rat phirc tap, gay sut lin
dat hai bén b séng, 6 nhiém méi truedng va xay
ra nhiéu xung dét nhung chuwa cé bién phap x&
ly triét dé.

Cong nghé khai thac ché bién khodng san &
Viét Nam con lac hau, khéng phlu hop véi loai
khodng san khai thac, nén mirc d6 thu héi thap,
tac dong tiéu cuc tdi moi trwdng. Da s6 cdc mod
khai thac hién nay phan I&n 1a nhitng co sé khai
thac ché bién quy md nhé, khai thac va san xuét
manh mun. Trong khi d6, thuc té cho thay hé luy
vé mdi trudng trong khai thac khodng san la rat
I&n. Van dé khai thac, ché bién bd-xit & cac dia
phuong khu viec Ty Nguyén tiém an cac rdi ro
vé mdi trudng va sinh thai. Trong qua trinh khai
thdc, bui, nudc thai, bun d6 tac dong rat I&n déi
v@i mdi tredng xung quanh, gay nén khan hiém
nguén nudc do nhu cau st dung nudce cho dy
an 13 rat 1on, pha v& ciu truc dia chét,... Theo
bdo cdo cla Téng hdi Pia chat Viét Nam [15],
tén that tai nguyén trong qua trinh khai thac
codn cao, dic biét 1a & cdc md ham 10, cdc mod
dia phuong quan ly. Cac san pham sau khai thac,
ché bién con nghéo nan, phan 1én dugc xuat
khau & dang thé co gia tri kinh té thap, gay lang
phi, that thoat tai nguyén, & nhiém moi truong,
gia tdng cac van dé x3 hdi va anh hudng téi an
ninh quéc gia.

3. Mat so giai phap nham dam bao an ninh mai
trwong & Viét Nam

Thir nhét, can xay dwng Bé Tiéu chi va xac
dinh B& Chi s& an ninh méi trudng phu hop vdi
diéu kién cta Viét Nam, nham phuc vu cong tac
quan ly va hoach dinh chinh sach. Cong cu nay
gilp cung cap théng tin cho cac nha quan ly va
nha hoach dinh chinh sich dé danh gia, kiém
sodt mirc d6 ANMT & nudc ta va quan ly rdi ro
hiéu qua. BO Tiéu chi an ninh méi truong la co
s@ dé danh gia mirc dé dap &ng cac yéu cau vé
bdo dam ANMT & Viét Nam, déng thoi cung cap
théng tin tirng tiéu chi, chi tiéu chua dat duwoc
cho cdc nha quan ly va nha hoach dinh chinh
sach dé€ duwa ra céc gidi phap thic déy, hoan thién
chinh séch. B6 Chi s6 an ninh mdi trwdng 13 cong

cu gitp cac nha quan ly va nha hoach dinh chinh
sach kiém soat duoc van dé moi truong & Viét
Nam va dwa ra cac chinh sach, gidi phap ngan
chan, &ng pho kip thdi nhdm dam bao ANMT.

Tht hai, can xay dung, hoan thién hé thdng
chinh séach, gidi phap, co ché ngin ngira, (rng
phd, ddm bdo ANMT & Viét Nam. Day 13 yéu cau
cap thiét nham quan Iy ANMT hiéu qud, gép phan
quan trong trong qua trinh phat trién bén virng.
Chung ta can thuc hién tét nhiém vu quan Iy nha
nuwdc vé mdi trwdng, trwdc hét can loai bd nhirng
quy dinh khéng phu hop, chua day dd hoac
gay can tré hoat déng cla co quan bdo vé moi
truwong. Bén canh do, trén co s& nghién ctru ly
ludn va thic tién vé van d& ANMT va cac cong cu
danh gid, kiém soat mirc d6 ANMT & Viét Nam, tir
dé dé xuat xay dung, hoan thién hé théng chinh
sach, phap luit phu hop, c6 tinh kha thi cao,
nham d3dm bdo ANMT, phat trién bén vitng. Can
s&m nghién ctru va xay dung du an Luat BDKH.
Trudc mat, nghién ctru 16ng ghép céc tiéu chi vé
moi trwong va BDKH trong du an Luat Quy hoach
dang dugc Quéc héi va Chinh phd xem xét.

Thi ba, tang cudng hop tac quédc té va khu
vie, tranh thd cdc ngudn lyc bén ngoai nhw
nguén vén, khoa hoc - cdng nghé, kinh nghiém
quan ly,... ANMT I3 van d@ toan ciu, chinh vi vay
doi hoi sy hop tac, hd tro clia cac qudc gia, cac to
chirc trén thé gidi dé (rng pho vai cac thach thirc
mang tinh toan cau. B&i vdi van dé an ninh ngudn
nudc, Vit Nam can phai ddy manh hop tac trong
Uy hoi séng Mé Kong Qudc té; [6ng ghép cac van
dé quan ly, chia sé lgi ich ngudn nudc, ngan chan
day |ui cac hinh thirc 6 nhiém xuyén bién gidi vao
trong khudn khd céc hop tic song phuong, da
phuong, khu vue. D8i véi vAn dé nguy co tir cac
nha mdy dién hat nhan, Viét Nam can chd dong
¢6 cac phuong an (ng phd va cé co ché trao doi
thuwdng xuyén véi Trung Quéc.

Ther tw, chu trong nghién clru *ng dung
khoa hoc - cdng nghé tién tién nham s dung
tiét kiém ngudn tai nguyén, xr ly 6 nhiém moi
treong, khac phuc hau qua thién tai, tng phd
V@i bién d6i khi hau. Déng thoi, nghién clru phat
trién cac loai nang lugng sach thay thé& nhw
dién hat nhan, nang lvong gidé, nang lvgng mat
troi,... ddm bao an ninh ndng lwong, gidm ap luc
nang lugng thay dién.

TAP CHi KHOA HOC BIEN P81 KHi HAU || 13
|

S8 2 - Thang 6/2017



Thi* ndm, day manh cong tac tuyén truyén,
phé bién, gido duc phap ludt vé bao vé moi
truong nham nang cao nhan thirc vé bdo vé moi
trwdng cho cac td chirc, cd nhan, trong dé cé van
dé ANMT. Téng cuwdng dp dung cac bién phap
hd tro doanh nghiép tiép can thong tin va thuc
thi hiéu qua cac chinh sach, phap luat vé bdo vé
moi trudng. Tuyén truyén, nang cao nhan thirc, y
thirc vé bao vé mdi trudng trong doanh nghiép.

Thi? sdu, giai quyét mot cach hai hoa, dong bd
m&i lién hé gilra phat trién kinh t&, bao vé moi
tredng va cac van dé xa hoéi. Can thay déi tw duy
phét trién, nhat 13 cla mét sé dia phuong khi qua
chd trong thu hat dau tw nhung chua quan tdm

ddng mirc dén van dé méi trudong. Dong thoi, can
ki€m soat chit ch& cac ngudn gy 6 nhiém cé thé
xa truye tiép ra modi trwdng ma khdng qua xt ly.
Thi bay, tdng cuwdng cong tac quan ly vé bao
ton da dang sinh hoc, bdo vé va phat trién rirng;
nghiém cam, kiém sodt chat ch& du nhap cac sinh
vat ngoai lai xam hai vao Viét Nam; kiém soat chat
ch@ viéc quy hoach, cdp phép trong hoat dong
khai thac, ché bién tai nguyén thién nhién. Bén
canh d6, can tang cwong nang luc, bé may cla
cac co quan dy bdo khi tuong, khi hdu, déng thoi
phai [6ng ghép, tinh dén yéu t& BDKH vao trong
cac chién lwoc, quy hoach, ké hoach, chuwong
trinh cta Trung wong cling nhw cda dia phuong.
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ENSURING ENVIRONMENTAL SECURITY IN VIET NAM:
AN URGENT ISSUE TO BE ADDRESSED

Ta Dinh Thi, Phan Thi Kim Oanh, Ta Van Trung, Bui Duc Hieu
Ministry of Natural Resources and Environment

Abstract: Environmental security has become a global issue which entails cooperation and distribution
of responsibility among nations. Environmental challenges pose a major threat not only to human security,
economic and food security but also to national security and humankind’s survival. As can be seen,
environmental issues have become urgent in Viet Nam currently. Natural resources scarcity, environmental
pollution and degradation can undermine national economy, exacerbate hunger and poverty issue and
political instability, and may cause conflict. There are a number of Vietnamese and international scholars
agree on the organic and close relationship between national security and environmental security. This is
because environmental security is fundamentally a component of non-traditional security which is a
factor of national security. Assuring environmental security is, therefore, an important part of strengthening
national security.

Keywords: Environmental security, national security, climate change, environmental pollution, water
resoures security, biodiversity.
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XU THE BIEN DO1 MOT SO YEU TO KHi TUONG THUY VAN
TAI TINH DONG NAI

Nguyén Ky Phung®, Lé Thj Phung®?, Huynh Lwu Trung Phung!,
Tran Xudn Hoang®, L& Ngoc Tudn®
WS& Khoa hoc va Céng nghé Thanh phé H6 Chi Minh
@Trwdng Pai hoc Tai nguyén va Méi trurdng Thanh phé H6 Chi Minh
G)Vién Khi twgng Thiy vén Héi vdn va Méi truong
@Trwong Pai hoc Khoa hoc Ty nhién - Bai hoc Quéc gia Thanh phé H6 Chi Minh

Ngay nhén bai 21/4/2017; ngdy chuyén phdn bién 26/4/2017; ngay chép nhén ddng 19/5/2017

Tém tat: Bién ddi khi hdu Ia thdch thire Idn cta nhén logi, biéu hién qua sw gia téng nhiét do, bién déi
lrgng muwa hay muc nuwée bién déng,... Nghién ciru nhdm ddnh gid xu thé bién déi nhiét dé, lvong mua va
muc nuwdc tai tinh Pdng Nai trong hon 3 thép ky gén dédy. Két qud cho théy nhiét d6 ¢ xu hudéng téng tir
0,01-0,04°C/néim tai cdc tram quan trdc (Bién Hoa, Xudn Loc, Tri An). Xu thé bién déi lvong mua rdt khdc nhau
gitra cdc tram: tdng & cdc tram Bién Hoa (8,6 mm/ndm), Phu Hiép (17,4 mm/ndm), va Xudn L6c (24,5 mm/ndm) va
gidm tai tram Tri An (-4,5 mm/ndm). Bén canh dé, xu thé bién dbi muc nuwdc cuwe dai, trung binh va cuec tiéu
tai khu vire déu tdng (dao déng 0,15-1,4 cm/ndm giita cdc tram). Nhw vy, xu thé bién d6i mét sé yéu té khi
twong thiy vén phédn ndo cho thdy dnh hwéng cua bién déi khi hdu tai khu vue nghién ciru.

Tir khéa: Bién déi khi hu, nhiét dé, lvgng muwa, muc nudec.

1. Dit van deé

Trong nhitng ndm gan day, tinh hinh bién
déi khi hau (BDKH) toan cau dang ngay cang rd
nét, gy ra nhirng tdc ddong nghiém trong dén
doi séng va san xuat théng qua cac biéu hién
nhu nhiét d6 gia ting, lwvgng muwa bién déi, muc
nudc bién dang, bang tan, xdm nhap man, bdo
[T, han han, dich bénh [8-9, 11-12].

Viét Nam 13 mot trong nhitng qudc gia chju
anh hudng ndng né nhat tlr BDKH [12], d&c biét
la cac tinh thanh ven bién, khu vie ha luu séng, ...
trong d6 cé tinh Déng Nai [3-4,7]. Diéu nay da
trd thanh thach thirc hién hitu d8i véi nhitng nd
lwe xda doi gidm nghéo, phaét trién bén virng va
cadc muc tiéu phat trién lau dai, doi hdi nhirng
giadi phdp rng pho twong thich va hiéu qua [5-6].
Trong bai todn nghién ciru BDKH, can thiét thuc
hién nhitng danh gid chi ti€t vé xu thé& bién dai
cac yéu td khi twong thay van (nhiét d6, lvong
mua, muc nudc bién dang,...) [1-2,9-10] - tao co
s& cho viéc xay dwng cac kich ban BDKH ciing
nhu ddnh gid tdc dong cha BDKH dén cdc nganh,
cac linh vyec.

Theo d6, nghién ctru nham dénh gia xu thé
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bién d&i cac yéu té khi twgng thay van tai tinh
Pong Nai trén co s& chudi dit liéu quan trac
trong khoang 30 ndm gan day tai tram Bién
Hoa, Xuan Loc, Tri An va Pha Hiép - phuc vu
cac nghién ciru vé BPKH tai dia phwong, qua
d6 gép phan gidm nhe tadc dong va dam bao
muc tiéu phat trién bén virng.

2. Phuwong phap nghién ciru

Cac giai doan dugc xem xét, so sanh can cl vao
giai doan nén 1986-2005 cla Uy ban Lién Chinh
phu vé bién déi khi hau (IPCC) [10], bao gdm:

(1) Giai doan 1986-2005: Giai doan nén cho
kich ban BPKH trong bdo cdo danh gid lan thir 5
(ARS) cdia IPCC (2013);

(2) Giai doan 10 ndm gan day;

(3) Giai doan téng hop.

2.1. Phwong phadp thu thdp tai liéu

S6 liéu quan trac cac yéu t6 khi twong thay
van tinh Déng Nai trong khodng 30 ndm gan day
duwoc thu thap tir Dai Khi twong Thiy van khu
virc Nam Bo, do d6 ddm bdo do tin cay cla dir
liu. Danh muc cac sé liéu thu thap dugc thé
hién trong Bang 1.




Bdng 1. Danh muc cdc tram khi tuong thady vén tinh Péng Nai

STT Tram Yéu td khi twgng thiy van
Nhiét do Lwong mua Muc nwé'c
1 Bién Hoa 1982-2013 1979-2013 1977-2013
2 Xuan Loc 1986-2013 1980-2013 -
3 Tri An 1994-2013 1979-2013 -
4 Phu Hiép - 1991-2013 -

2.2. Phwong phdp xi¥ ly sé liéu

Phan mém Excel dwoc sir dung nham théng
ké sb liéu, tinh toan xu thé, v& cic do thj,... Xu
thé bién ddi duoc biéu dién theo ham thoi gian:
Y=a+a, X,; trong d, Y: La gid tri cia ham; X,: SO
thr ty ndm; a,, a,: Cac hé s6 hoi quy. Hé s6 a,
cho biét huwéng déc clia duwdng hdi quy, thé hién
xu thé& bién déi tang hay giam theo thoi gian.
Néu a mang dau (+) nghta 13 lvgng mua tang va
nguoc lai. Cic hé s6 a, va a, tinh theo cong thirc:

2.3. Phwo'ng phdp GIS két ho'p néi suy

Cac ban d6 phan bd nhiét d6, lwvgng mua tai
Dong Nai dugc xdy dung qua 2 budec: (i) N6i suy
khong gian bang phuong phép ndi suy Kriging
trong phan mém Surfer 10.2 nham thé hién sy
phan bd nhiét d6, lwvong mua tai khu vwee nghién
ctru; (i) Bién tap va hoan thién cac ban d6 bang
phan mém Maplnfo 11.0.
3. Két qua va thao luan

3.1. Nhiét dé

G, =y—-a,x 3.1.1. Bdc trung nhiét dé trung binh
n - n -
thl(yt —V)Xt _ztzl(yt -y Nhiét d6 trung binh ndm cla tinh Bong Nai
0,=Sn = n - dao dong trong khoang 25-27°C (Bang 2). Nhin
Z X, —X t—z X, — X s s ot an o s
t=1 =1 chung & ca 3 tram, nhiét d6 cao nhat roi vao
Z"_] (yt “ylx, —x thang 4, thip nhat & thang 1, 12. Nhiét do trung
== - — binh gitta 2 mua (mua va khé) chénh léch khéng
ztzl (Xt —X dang ké (<0,5°C).
Bdng 2. Nhiét dé khéng khi trung binh tinh Péng Nai giai doagn 1982-2013 (°C)

Thang 1 2 3 4 5 6 7 8 9 10 11 12 | Nam
Bién Hoa 25,5 | 26,5 (278|289 | 285|276 |27,1| 271|269 | 26,7 | 264|257 | 27,1
Xuan Léc 24,4 | 25,5 | 26,9 | 27,9 | 27,3 | 26,4 | 25,9 | 25,8 | 25,7 | 25,6 | 25,3 | 24,5 | 25,9

Tri An 25,9 | 26,8 | 28,0 | 28,8 | 28,1 | 27,3 | 26,5 | 26,6 | 26,4 | 26,6 | 26,5 | 25,8 | 26,9

3.1.2. Xu thé bién déi nhiét dé khéng khi

Tram Bién Hoa (Hinh 1): Giai doan 1982-
2013, nhiét dd c6 xu thé tang vdi téc dd khoang
0,044°C/nam; trong do, tdc dd tang nhiét do giai
doan 1986-2005 la 0,06°C; tiép tuc ghi nhan xu
thé tang trong nhirng nam gan day (2005-2013).

Tram Xudn Léc (Hinh 2): Nhiét do trung binh
cé xu huwdng tdng trong ca 3 giai doan 1986-
2013, 1986-2005 va 2005-2013. Trong giai
doan 1986-2013, t6c dé tdng nhiét dd khoang
0,025°C/nam.

Tram Tri An (Hinh 3): Di¥ liéu quan trac tir
ndm 1994-2013 cho thay nhiét d6 tai day co xu

thé tang nhe (0,014°C/ndm); nhiét d6 tiép tuc co
xu hwéng gia tang trong khodng 10 nam gan déy.
3.1.3. Bién déi cta nhiét dé theo khéng gian
Phan bé theo khéng gian, nhiét dé trung
binh ndm tai Déng Nai giai doan 1986-2005 dao
dong tir 25,8-27,5°C; nhiét d6 thap nhat thudc
khu vuc phia Péng Bac (Xuan Loc, CAm MY),
phia dong huyén Tan Phu va Dinh Quan (25,8-
26,5°C); nhiét do6 tadng dan vé phia Tay (thanh
phd Bién Hoa, huyén Long Thanh va Nhon Trach)
(Hinh 4); chénh Iéch nhiét d6 gilta khu vuc cao
nhat va thap nhat trong tinh vao khoang 1,7°C.
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Hinh 1. Xu thé bién déi nhiét d6 trung binh ndm tai tram Bién Hoa giai doagn 1982-2013
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Hinh 2. Xu thé bién déi nhiét dé trung binh ndm tai Xudn Léc giai doan 1986-2013
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Hinh 3. Xu thé bién déi nhiét d6 trung binh ndm tai Tri An giai doan 1994-2013

Phan b6 nhiét do giai doan 2006-2013 (Hinh
5) twong déi gidng vdi giai doan 1986-2005.
Nhiét dé tang cao hon & phia Tay va Tay Nam
cla tinh (27,5-28,1°C); giam dan vé hudng Bong
(26,2-26,8°C). Chénh léch nhiét do gitra khu vic
cao nhat va thap nhat vao khodng 1,9°C.

Phan b6 theo khdng gian trén toan tinh
Dong Nai, nhiét d6 cé sy thay d6i dang ké gilra
giai doan 1986-2005 va 2006-2013 (Hinh 6): Khu
vuc phia Tay c6 mirc tang nhiét d6 cao hon so

TAP CHi KHOA HOC BIEN DOI KHi HAU
S8 2 - Thang 6/2017

18
—

v&i cac khu vue khac trong tinh, cao nhat la &
thanh phd Bién Hoa (0,7°C), ti€p dén 13 khu vuc
huyén Nhon Trach, phia Tay huyén Long Thanh
(0,5-0,66°C); murc d6 thay ddi nhiét d6 giam dan
vé phia Dong va phia Bic cla tinh; thip nhat I3
cac huyén Vinh Ctru, Tan Phd, Dinh Quan (0,2-
0,35°C). Nhu vay, cé thé thay rang trong twong
lai nhiét d0 cao nhat van cé xu huwéng tap trung
& khu vyc thanh phé Bién Hoda, huyén Long
Thanh va huyén Nhon Trach.




H3 Chi Minh

N L‘\’,?}
Long An 5\\

T T
106.6 106.8

T T
107.2 107.4

Hinh 4. Phén b6 nhiét dé trung binh ndm (°C) tai Péng Nai giai doan 1986-2005
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Hinh 5. Phén bé nhiét dé trung binh ndm (°C)
tai Péng Nai giai doan 2006-2013
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3.2. Lwo'ng muwa

3.2.1. Xu thé bién déi lwvong mua

Xu thé& bién d&i lvgng mua nam tai cac tram
duwoc trinh bay & Hinh 7-10.

Tai tram Bién Hoa (Hinh 7): Lwvgng mwa nam
giai doan 1979-2013 cé xu thé gia tang (8,6 mm/
nam). Trong d6, giai doan 1986-2005 tang 16,7
mm/ndm, tuy nhién, 10 ndm gan day ghi nhan
xu thé giam.

Tai tram Xudn Léc (Hinh 8): Lwvong mua cé xu
hudng gia tdng trong ca 3 giai doan duoc xét.
Trong d6, toc d6 gia tang lwong mua giai doan
1980-2013 va giai doan 1986-2005 lan luwot la
20,5 mm/nam va 14 mm/nam.

Tai tram Tri An (Hinh 9): Giai doan 1979-2013,

Lam Déng
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Hinh 6. Phdn bé chénh léch nhiét d6 (°C) tai

96000000000
PP eeedy

Ba Rja - Viing Tau

Seosse

Doéng Nai gitra giai dogn 1986-2005 va 2006-2013

lrong mua co xu thé giam véi tdc d6 4,5 mm/nam.
Giai doan 1986-2005, lvong mua cé xu huwdng tang
(12,6 mm/n3m) vdi ham xu thé: y=12,6x-23290,
sau dé ghi nhan xu thé giam trong 10 ndm gan déy.

Tai tram Phd Hiép (Hinh 10): Ca hai giai
doan 1991-2013 va 1991-2005, lwvong mua
déu c6 xu huéng tang vai toc do tang tuong
ng 17,4 mm/nam va 26,5 mm/nam. Nhung
10 ndm gan day, lwong mua lai ¢é xu thé gidm.
3.2.2. Bién déi lwong muwa theo khéng gian

DE& danh gid sy thay d6i phan bd lwvong mua
theo khong gian, nghién ctru thuc hién tinh toan
chénh léch lwgng mua tai Ddng Nai trong thoi
ky nén 1986-2005 va khodng 10 ndm gan day
(2006-2013).
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Hinh 7. Xu thé bién déi lwong mwa ndm tai tram Bién Hoa
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Hinh 8. Xu thé bién déi lwvong mwa ndm tai tram Xudn Léc
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Hinh 10. Xu thé bién déi lvong mwa ndm tai tram Phu Hiép

Lugng mua nam trén toan tinh Déng Nai giai
doan 1986-2005 dao dong tlr 1.620-2.250 mm;
lwong muwa cao nhat phan bé & phia Bac - thudc
cac huyén Vinh Clru, Pinh Quéan, Tan Phu; va
c6 xu huéng gidm dan vé phia Nam (Hinh 11).
Xu thé phan bé lvgng mua tuong ty dugc ghi
nhan trong giai doan 2006-2013 (Hinh 12):
Lurong mua cao nhat thudc khu vwe huyén Tan
Phu, Dinh Quan, Vinh Clru (2.100-2.240 mm);
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thap nhat thudc huyén Nhon Trach (1.700-1.900
mm), phia Tay Nam huyén Xuan LOc va huyén
C&m M§ (1.800-1.900 mm).

Lugng mua trong nhitng ndm gan day so voi
giai doan nén 1986-2005 cé sy thay ddi khéng
déng déu (Hinh 13). Vé co ban, lvgng mua giai
doan 2006-2013 cao hon 1986-2005. Tuy nhién,
cac khu vuc trong tinh ¢ mic ting khac nhau:
Mua lén nhat thudc thanh phé Bién Hoa (tdng

S$6 2 - Thang 6/2017



tr 190-216 mm); huyén Dinh Quan va Tan Phu Vinh Clru, Tay Nam huyén Nhon Trach cé mic
cé mirc tang tlr 150-170 mm; phia Tay huyén tang thap nhat (50-80 mm).
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Hinh 13. Chénh léch lwvong mua (mm) tai Bdng Nai
giai dogn 2006-2013 so vdi giai dogn 1986-2005

3.3. Myc nwoc Y . . .
toc d6 0,97 cm/nam (Hinh 14). Trong giai doan

3.3.1. Xu thé bién d6i muc nudc trung binh ném 1986-2005, ghi nhan xu thé ting clia muc nudc
Muwc nuwdc trung binh nam tai tram Bién (khodng 1,1 cm/ndm) va ti€p tuc tiang trong
Hoa giai doan 1977-2013 ¢6 xu hudng tang véi nhitng ndm gan day.
¥ [ =097 19736
10 — f\'E L ﬁ.{/,%
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Hinh 14. Xu thé bién d6i mwc nwdc trung binh ném tai tram Bién Hoa
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3.3.2. Xu thé bién dbi muc nwdc cuc dai

Xu thé muc nudc trung binh thé hién mirc
dd bién déi chung v& muc nwdc - phuc vu cac
nghién clru vé khi hau, thdy van nhung thudng
khdng mang nhiéu y nghia trong cac nghién clru
vé moi trwdng - bdi cdc van dé moi trudng (nhw
ngap, han han, xam nhap man,...) thwong song
hanh cling véi cac thoi diém cuc tri muc nudc.
Theo d96, yéu t& myc nwdc cuc dai va cuc tiéu
cling can dwoc quan tdm danh gia.

Ham xu thé muc nuwédc cuc dai giai doan
1977-2013 tai tram Bién Hoa c6 dang y= 1,4x-
2614,5 - twong &ng véi téc do tang 1,4 cm/
nam. Muc nwdc cuc dai trung binh giai doan
nay la 160,2 cm (Hinh 15). Giai doan 1986-2005:
Muc nudc cuc dai co xu hudng ting vai tdc do
khoang 1,9 cm/ndm - cao hon so vdi trung binh
ca giai doan. Trong khoang 10 ndm gan déy, ghi
nhan xu thé gia tang myc nuwdc cuc dai tuvong
doi twong déng vdi toan giai doan dugc xét.
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100 -+ T
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—&— Giai doan 1977-2013 —&— Giai doan 1986-2005 —>— Giai doan 2005-2013
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Hinh 15. Xu thé bién déi cia muc nudc cue dai tram Bién Hoa

3.3.3. Xu thé bién dbi muc nuwdc cuc tiéu

Muwc nuwdc cyc tiéu giai doan 1977-2013
cé xu hudng tang khodng 0,15 cm/nam (Hinh
16). Giai doan 1986-2005 ghi nhan xu thé ting

nhanh hon (0,9 cm/nam). Muc nuédc thap nhat
giai doan 1977-2013 13 -209 c¢m, xuat hién vao
ngay 2/7/2007.
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Hinh 16. Xu thé bién db6i ciia muc nwdc cuc tiéu tai tram Bién Hoa

4. K&t luan

Nhiét d6 tinh Ddng Nai phan b6 khong déu
gitta cac khu vy trong tinh - nhiét d6 cao &
khu vuc phia Tdy Nam va giam dan vé phia
Doéng Bac. Trong bdi canh BDKH, nhiét do6 cé
xu hudng gia tang (0,014-0,044°C/nam tai cac
tram quan trac). Trong twong lai, nhiét d6 cao
nhat cé thé van tap trung & khu vuec thanh phé
Bién Hoa, huyén Long Thanh va huyén Nhon
Trach. Lwvgng mua nam tai cac tram quan trac
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dao dong tlr 1.832-2.140 mm. Lwgng mua co
xu thé tang tai Bién Hoa (8,6 mm/nam), Xuan
Léc (20,5 mm/nam) va Phu Hiép (17,4 mm/
nam); gidm tai tram Tri An (-4,5 mm/ndm). Vé
muc nudc, trong giai doan 1977-2013, muc
nuwdc cuc dai c6 tdc dé tang nhanh nhat (1,4
cm/ndm), ti€p dén la myc nudc trung binh
(0,97 cm/nam) va muc nwdce cuc tiéu (0,15 cm/
nam). Cac két qua nghién ctru phan nao cho
thay diu hiéu BDKH tai khu vic nghién ctru.
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TRENDS OF SOME HYDROMETEOROLOGY FACTORS IN DONG NAI PROVINCE

Nguyen Ky Phung!¥, Le Thi Phung®, Huynh Luu Trung Phung®,
Tran Xuan Hoang®, Le Ngoc Tuan®
@pepartment Of Science And Technology Ho Chi Minh City
@)Ho Chi Minh City University of Natural Resources and Environment
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@University of Science - Viet Nam National University Ho Chi Minh City

Abstract: Climate change has been taking place on a global scale and is a big challenge for humanity,
manifested by temperature increase, precipitation change, and sea level rise, etc. By data collecting and
processing, statistics, and trend analysis, etc. updating and assessing changes in temperature, precipitation,
and water level for 3 recent decades in Dong Nai province were carried out. Results showed that the average
temperature at monitoring stations (Bien Hoa, Xuan Loc, Tri An) tends to increase at a rate of about
0.01-0.04°C/year. Trends of precipitation are very different among monitoring stations: increase at Bien
Hoa, Phu Hiep, Xuan Loc stations (8.6, 17.4, and 24.5 mm/year, respectively) but decrease at Tri An station
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(-4.5 mm/year). Besides, trends of maximum, average, and minimum water levels all increase (in the range
of 0.15-1.4 cm/year among the stations). Trends of some hydrometeorology factors thereby partly show the
effect of climate change in the investigated area.

Keywords: Climate change, temperature, precipitation, water level.
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VAI TRO CUA TRI THU'C BAN DIA
TRONG THICH UNG VO'1 BIEN POI KHi HAU

Vi Van Cwong®, Tran Thuc?
MS& Khoa hoc va Céng nghé tinh Lai Chdu
@\Vién Khoa hoc Khi twong Thiy védn va Bién déi khi hdu

Ngay nhén bai 27/4/2017; ngdy chuyén phdn bién 11/5/2017; ngdy chép nhén ddng 14/6/2017

Tém tat: Tri thire ban dia Id mét thanh té vin hda quan trong trong cdng ddng cdc dén tdc thiéu sé, durorc
nguoi dén khéng ngirng sdng tao, boi ddp va trao truyén tiép ndi gitra cdc thé hé théng qua hoat ddng sén
Xu@t, trng xu¥ vdi tw nhién va cdc quan hé xé héi trong cdng déng. Bai bdo ndy phdn tich vai trod quan trong
cla tri thire bén dia déi véi cudc séng ngudi dén dia phuong va viéc két hop giira tri thire ban dia vdi cdc
kién thire khoa hoc céng nghé trong thich trng vdi bién déi khi hdu & cdp cdng ddng cla cdc dén téc thiéu sé.

Tir khéa: Tri thire bén dja, thich tng, bién déi khi hdu, dén tdc thiéu sé.

1. Mé dau

Bi€n d6i khi hau (BDKH) vdi biéu hién la
sy gia tdng nhiét d6, muc nudc bién dang va
thoi tiét cuc doan, dang de doa nghiém trong
nhirng thanh twu phat trién kinh t& - xa hoi va
moi trwdng & vung ven bién, hai dao, mién nui
cla cdc qudc gia. Ngudi nghéo, ngudi gia va tré
em la nhitng d6i twong dé b tén thuwong bdi tac
ddng cua BDKH. Tinh t&r ndm 2001-2010, & Viét
Nam cdc loai thién tai nhu: Bao, IT, 1T quét, sat
|& dat, ung ngap, han hdn, xdm nhap mén va céic
thién tai khac da lam thiét hai dang ké vé nguoi
va tai san, d3 lam chét va mat tich hon 9.500
nguwdi, gid tri thiét hai vé tai sdn wdc tinh chiém
khoang 1,5% GDP/nam [1]. Van dé BDKH mang
tinh toan cau, dé déi phd tac dong clia BDKH
doi hdi sy hop tac, chia sé trdch nhiém cua tat
ca cac quéc gia & cac khu ve trén thé gidi. Bén
canh viéc thyc hién day dd cdc cam két quéc té,
Viét Nam d3 xay dwng nhiéu chinh sach &rng phé
V@i BDKH. Mt trong nhitng muc tiéu cla chién
lwoc qudc gia vé BPKH 1a xay dung cdng dong
rng pho hiéu qua véi BDKH, trong d6 ddy manh
“st¥ dung kién thire ban dia trong trng phé vdi
BPKH, ddc biét trong xdy dung cdc sinh ké mdi
theo hudng cdc-bon thdp” [1]. Trong khi céc gidi
phdp thich ing dwa trén co s& khoa hoc hién dai
chuwa san cé hodc khé 4p dung cho cdng dong
dia phuwong, thi tri thirc ban dia la co s& quy gid
cho viéc phat trién cac chién lvoc thich ng va

quan ly tai nguyén thién nhién & cip cdng dong
dé thich rng véi sy thay ddi cha mdi trudng va
nhitng thay déi khac [10]. Xa hon nita, néu ap
dung day du tri thirc ban dia két hop vdi cong
nghé va ky thuat hién dai s& gilp cac qudc gia
trén thé gidi hang nam tiét kiém ngudn kinh phi
rat 1&n [8].

2. Gia trj cta tri thirc ban dia

Hién nay, cé rat nhiéu dinh nghia vé tri thirc
ban dia. T6 chirc gido duc, khoa hoc va van héa
clia Lién Hop Qudc (UNESCO) cho rang tri thirc
ban dia la nhitng kién thirc dia phuong thudc
vé mdt nén van hdéa hay x3 héi cu thé. Cac tén
khéc cla tri thirc ban dia bao gdbm: “kién thirc
dia phuong”, “tri thirc dan gian” hay “khoa hoc
truyén thdng”. Nhirng kién thirc ndy dugctruyén
tlr thé hé nay sang thé hé khac, thuong 1a bang
cach truyén miéng va cac nghi 1& van héa. Tri
thire ban dia 13 co s& cho san xuat néng nghiép,
ché bién thyc pham, cham sdc strc khoe, gido
duc, bdo tdn va hang loat cac hoat ddong khac dé
duy tri bén vitng xa héi [17].

T&r dinh nghia cho thay, dac trwng cla tri
thirc ban dia bao gom: (i) Tinh dia phuong -
phan &anh nhan thiec, hiu biét cla nguwdi dan
vé mdi trudng tu nhién, hé sinh thai & mét khu
vue, 1anh thd cu thé; (i) Tinh thuc tién - tri thirc
ban dia dugc rat nhiéu thé hé ngudi dan trong
cdng déng hinh thanh duc két qua hang nghin
ndm bang cac phép thir “dung” va “sai” trong
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cac thye hanh san xuat, ang x& véi méi truong
tw nhién; (iii) Tinh ndng déng cao - do sang tao
trong thuc tién cudc séng nén tri thirc ban dia
khéng ngirng duwoc b6 sung, hoan thién dé dap
rng va&i su thay d6i cia méi trwong; (iv) Tinh
truyén miéng - tri thirc ban dia dwoc luu gitr
trong tri nhd, trong van hoda, tin ngudng nén
viéc luu truyén, ph6 bién cho céc thé hé trong
cong déng chu yéu théng qua truyén miéng.

Khi nghién ctru vé tri thirc ban dia phan I6n
céc tac gia déu chia ndi dung hé thdng théng tin
tri thiére ban dia thanh cdc nhdm chinh gém: (i)
Tri thirc ban dia trong s&t dung, bao vé va quan ly
tai nguyén méi trwong; (i) Tri thie ban dia trong
san xudt néng nghiép; (iii) Tri thirc ban dia vé
ngheé tha céng; (iv) Tri thirc ban dia vé cham séc
strc khoe cong dong; (v) Tri thirc ban dia trong td
chirc quan ly cdng déng [3,5].

Su phét trién cla khoa hoc hién dai d3 giup
nhan loai gidi quyét kha thanh cdng céc van dé
doéi ngheo, dich bénh, an ninh lwvong thuc va
cac van dé moi trwdong. Véi thyc t€ do, nhiéu
nghién ctru cba cic hoc gid phuwong Tay d3
khong danh sy tén trong dung muc déi véi hé
thdng tri thirc ban dia va dé cao tuyét ddi cac
tri thirc khoa hoc, cho rang céc tri thic khoa
hoc va cdng nghé cé thé cung cap ciu tra |i
cho moi van dé [4]. Tuy nhién, cic qudc gia
dang phat trién khéng phai lic nao cling cé dd
ngudn luc, diéu kién nham tao ra méi trudong
thuan lgi cho &ng dung khoa hoc, cong nghé
hién dai dé giai quyét van dé kinh té - x3 héi va
moi trwdng & cap qudc gia va cap dia phuong.
Trong cudc cach mang xanh & An D6 giai doan
1960-1970, cic nha Ianh dao v&i quan diém
tuyét doi héa vai tro cla tri thirc phuong Tay,
d3 ha thap hodc tham chi bd qua vai tro, gia tri
cla tri thirc ban dija, khong nghién ctru day di
yéu t6 x3 hdi va sinh thai dac thu; da tién hanh
st dung phan bodn, cac loai may méc lam dat,
cac loai hat giéng ndng suat cao. K&t qua dé lai
hau qua nghiém trong nhuw can kiét tai nguyén,
suy gidm chat lvgng dat va tinh trang thi€u hut
lvong thwe do sdn xudt cdy trong khdng phai
13 ciy lwong thyc [9]. Sy thiéu tén trong tri
thirc ban dia khéng chi xuat hién & cac nwdc
dang phat trién, ma con cé ca cac qudc gia phat
trién, mot trong sd d6 la du an chuyén déi cay

26 TAP CHi KHOA HOC BIEN DOI KHi HAU

tréng & Hoa Ky nhitng ndm 1940 va 1950 vdi
chl trwong xéa bd mé hinh xen canh chuyén
sang md hinh don canh. Két qud cdc mé hinh
don canh médc du cho nang suit cao nhung
gip nhiéu dich bénh va trén quy mé I&n dan
dén viéc mat tradng & mot sb loai cay trong [9].
Dudi ap lue clia cude séng, qua trinh d6 thj hda
nhanh va nhitng danh gid thiéu khach quan d3
lam tri thire ban dija dang dan bj mai mot ngay
trong cdng déng cac dan tdc thiéu s6 & cac khu
vic trén thé gidi [8].

Mét s8 chuong trinh, dy an phat trién kinh
té€ - xa hoi cho ving mién nui, vung sdu va vung
xa @ Viét Nam d3 khéng thanh céng nhu ky
vong, bdi qua trinh xdy dwng néi dung dy an
chuwa xem xét hét tinh da dang vdn hda cla cac
téc ngudi va thudng chi dua ra mot khuan mau
chung cho tat ca cdc du an nén khdng phai luc
nao cling phu hgp va thanh céng [14]. M6t s6 vi
du cu thé 1a: Chuong trinh hd tro may tudt Iua,
mdy lam dat cho ngwdi dan vung cao d3 khéng
tién hanh khao sat, danh gia cu thé diéu kién dia
hinh cu trd phén tan ca nguwoi dan, dia hinh san
xuat rudng bac thang dd déc 1én, dién tich san
xuat cac hoé gia dinh nhd I&, phan tan. Do vay khi
duwoc hod trg may tudt lGa, may lam dat, nguoi
dan d3 rat khé di chuyén tir ban nay sang ban
khéc, tir nha ra ruéng, vi thé da khéng phat huy
hiéu qua muc tiéu ho tro, tham chi may dwoc hd
tro da khéng dugc st dung. Mot s6 du an dau
tu xay dung hé théng cap nudc sinh hoat cho
ngudi dan tai cdc ban vung cao, vi mot sé ly do
nao dé d3 khong ti€p thu y kién ngudi dan dia
phuong trong lia chon ngudn nuwéc, dan dén
mot s8 cong trinh hoan thanh sau thoi gian ban
giao sir dung d3 khong phat huy dwoc muc dich
ban dau cla du &n do ngudn nuwdc cdp khong
6n dinh. Pay 1a nhirng tredng hop dién hinh va
nhirng tra gid vé kinh té - x3 hoi déi véi céc du
an phat trién kinh t& - x3 hdi khéng coi trong
tri thirc ban dia cla cdng déng noi dy an duorc
trién khai.

Lich st phat trién cho thay da sé céng dong
dan toc thiu s& déu lay tri thirc ban dia lam
cong cu, phuwong tién nhan thirc moi trwong tu
nhién, xa hdi va la co s& duy nhat dé ton tai [2].
Nhirng phuong thirc san xuat ruéng bac thang,
bdo vé rirng bang tin ngudng, cac bai thuéc c6
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truyén cta cdng dong dan téc thiéu sé 1a nhirng
bang chirng st thuc vé vai tro, gia tri to 1&n cla
tri thirc ban dia dang duwogc cac dan toc lwu gity
va phat trién.

3. Tri thirc ban dia trong thich trng vé&i bién doi
khi h3u

Coéng ddng cac dan toc thiéu sd da phan la
ngudi nghéo, sinh ké chl yéu dwa vao tu nhién
nén ho la nhitng ddi twong dé bj tén thuong
nhat truvdc nhitng tdc ddng cla BDKH. Hon nita,
khi nhitng tac déng, rdi ro xay ra, ho cling chinh
la chi thé chinh ty giai quyét cac tén thuong,
thiét hai. Tuy nhién, mét s6 t8 chirc, cdng dong
khoa hoc cho rang tri thirc ban dia khong du
kha ndng giai quyét nhirng thich thirc phirc tap
noi 1én tir BDKH ma x3 hdi va cdng dong dang
phai d&i mat [11]. Ching ta dang ¢ co hdi rat
|&n dé két hop khoa hoc, cdng nghé vai tri thirc
ban dia dé d6i phd véi BDKH [8], viéc nang cao
nang lyc thich rng cho cong déng, cho ngudi
dan bang viéc s dung tri thirc ban dia duoc
coi 1a giai phap ndi sinh bén canh céc gidi phap
khoa hoc va cdng nghé. Céc giadi phap khoa hoc
hién dai doi hdi nhitng diéu kién vé ngudn lwc,
kinh té, trinh d& nhan lyc rat I&n, day 1a nhitng
diéu kién rat kho khdn d6i véi dia phuong, cdng
déng. S dung tri thirc ban dija, duoc coi 1a co
s&@ quan trong cho viéc phat trién cac chién lwoc
thich rng va quan ly tai nguyén thién nhién dé
dap rng vdi su thay déi ciia mdi trudang [10]. Vi
vay, cach tiép can thich &ng véi BDKH dwa vao
tri thirc ban dia d3 dwoc nhiéu hoc gia nwdc
ngoai quan tdm nghién ciru @ mot s6 khia canh
nhu: Nhan thdc va thich &¢ng vdi BDKH cua
ngudi dan.

Nhan thirc va hiéu biét vé BDKH cla ngudi
dan tréng tdo vung nudi bang Himachal Pradesh
ving Tay Bic An D8 trong qud trinh trong, cham
séc va thu hoach tdo da cdm nhan, cho rang
nang suat tdo giam rd rét do nhirng thay d6i cla
thoi gian bat dau va két thic cla tuyét roi, cling
nhw lwong tuyét roi trong ndm [13]. Néng dan
vung Great Ruaha Catchment Area, TanZania,
théng qua hoat déng san xuit, d3 nhan biét
duwoc lvgng mua giam va nhiét d6 tdng theo cac
nam, két ludn nay tuong déng vdi sb liéu quan
trac khi twong thay vdn trong vung; ngudi dan

con cdm nhan dwoc mua muwa dén sdém hay dén
mudn va lugng mwa mot nam it hay nhiéu [14].
Tri thirc ban dia trong dodn dinh thoi tiét cla
ngudi dan Makueni & Kenya dugc thé hién qua
viéc quan sat nhirng thay déi, di cu cia déng
vat, chdng han “quan sét sy di cu va huéng di cw
clia mét loai chim va loai ong” bao hiéu su kho
han, hodc quan sat tiéng kéu cda cén trung, su
di cv va hudng di cuv cta loai ong, sy bién mat
cla loai chim va su di cu cda loai chim [7].

Trong hoat déng thich (ng va giam thiéu
nhirng thiét hai do thoi tiét cuc doan va thién
tai gy ra, nguoi dan & dia phuong d3 s dung
nhiéu gidi phap thich &rng ban dia kha phong phu
chang han: S& dung cac gidng lUa, giéng mach
sinh trwdng ngan ngay, chong chiu khd han va
trong xen nhiéu loai cdy trén cing mot dién tich
canh tac (trong xen cdy mach, dau tuong, khoai
tay). Cach thirc nay it tdn kém nhuwng hiéu qua
kha I6n, gidp dam bdo thu nhap trudc nhirng
thay d6i khic nhiét cla thoi tiét [14]. Nguoi
dan vung Tay Bic Bingladesh d3 ap dung nhiéu
loai cay trong thay vi st dung mot hai loai cay
trong trén manh rudéng cla minh; lya chon cac
gidng cay trong sinh trudng va thu hoach ngan
ngay dé thay ddi thoi gian trong, thoi gian thu
hoach tranh tdc dong cha mua 1én, Ii, va bdo
[15]. Phuong an st dung cdy trong ngan ngay,
cay trong chiu khé han ciling dugc ngudi dan
Shel chau Phi dp dung dé thich (rng véi thoi tiét
khé han [6]. Giai phap thich &ng v&i BDKH cua
nguoi néng dan & Nigeria la ch( dong st dung
bién phap da dang hda cay trong trong san xuat;
thay d6i thoi vu trong; st dung k§ thuat canh
tac toi thi€u; thuc hanh k§ thuat ndng 1am két
hop [12].

O Viét Nam, viing dan tdc thiéu s& chiém
khoang 3/4 dién tich tu nhién, cé 53 dan toc
thi€u s6 trong tdng s6 54 cac dan tdc cla Viét
Nam. Mbi dan tdc thiéu s6 dang lvu gitt nhitng
nét van hda, truyén thong déc sic va hé théng
tri thirc ban dia phong phd. Mét sé tri thirc ban
dia da duogc sy quan tdm nghién ctu va tiép
can & nhirng khia canh khac nhau nhu: Tri thirc
ban dia trong quan ly tai nguyén rirng va ngudn
nuwdc; tri thirc ban dia trong san xuat néng
nghiép; tri thirc ban dia vé cham sdc sirc khoe
céng doéng,...
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Mot diéu dwoc chap nhan rong rai la BDKH
c6 thé 1am cho Iii lyt va han hdn tram trong hon.
Tri thire ban dia, vi thé, cé thé dugc dp dung dé
gidm thiéu nhirng tac dong bat loi d6 [3]. Mot wu
diém nita 13 tri thirc ban dia khdng mau thuln
V@i ki€n thire hién dai, ma b6 sung cho kién thirc
hién dai nham bdo dam su phat trién hiéu qua,
bén virng va phu hgp véi van hda cla ngudi dan
dia phuong [5]. Do vay, trong thoi gian gan day,
tri thire ban dia vé &ng phé vai BDKH ciing da
nhan dugc nhidu quan tdm nghién ctu, song
day la mot van dé méi nén céc nghién cliru vé
linh vire nay & Viét Nam chi & buéc dau.

D3 c6 mdt s6 thanh qua tiéu biéu trong két
hop gilta tri thirc ban dia véi khoa hoc, cong
nghé hién dai dé tao sinh ké bén virng cho céc
cong dong dan tdc thiéu s6, dac biét trong linh
vue khai thac, phat trién bén vitng tai nguyén
rieng, ddm bdo an ninh lwvong thuc cho nguoi
dan trudce thuce trang kho han, 1 lut, cuc doan
thoi tiét do BDKH gay ra. Mot sé két qua co thé
duogc ké dén, bao gom:

Nguoi dan tdc Dao & vung cao huyén Sin
H®, Lai Chau d3 thwong mai héa bai thudc tdm
truyén théng bang 1a thudc dwoc khai thac tir
rirng ty nhién, diéu ndy da lam vuot qua kha
nang cung cap cla rirng ty nhién. Trong ba ndm
trd lai dady, nho rng dung khoa hoc, ky thuat
trong nhan giéng cdy bang phuong phap giam
canh, mét sd cdy thubc chinh trong bai thudc
tam da duoc trong tai mot s6 ho gia dinh, qua
do tai nguyén rirng duwoc bdo vé va phat trién
bén virng. Viéc phat trién sdn pham cdy “Dua
meéo” trudc day chu yéu I3 gieo tréng cho cay
phat trién ty nhién trong cac nwong ngd, vi thé
cé nang sult thap, chat lwvong khéng cao va
dé that thu do thién tai. Nho dwoc hd tro ¢ng
dung khoa hoc d3 chuin hoéa quy trinh ky thuat
bdo quan, Iwa chon gidng, gieo trong va canh
tdc nén nang sudt va chat lvgng dugc nang
cao va vi thé thu nhap cta ngudi dan dugc cao
hon. Su két hop tri thirc ban dia véi khoa hoc
ky thuat hién dai, ngoai viéc thich rng hiéu qua
V@i BDKH, con tao nén nhitng san phdm hang
hoéa thuwong mai dac trung cho dia phuong.
Vi duy, viéc ing dung khoa hoc ky thuat phuc
trang giong lGa ban dia thanh céng nhu: Giéng
lGa chat lwvong cao Khau Ky, nép Co Giang cla
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nguwdi dan toc thiéu s6 & huyén Tan Uyén, Lai
Chau; gidng lda Té Rau cla ngudi dan toc thiéu
s6 huyén Phong Thé, Lai Chau. D&n nay, quy
mé dién tich cla cac giéng lta dic sdn ban dia
dugc duy tri, md& rdong va trd thanh san pham
déc trwng cta vung.

Nhuw vay, viéc st dung tri thirc ban dia két
hop vdi khoa hoc, cdng nghé |a gidi phap hiéu
qua trong cac dy an phat trién céng dong ndi
chung va trong cac dy an thich &ng véi BDKH
néi riéng. Uu diém cla giai phap nay 1a cé chi
phi thap do nguyén vat liéu, phwong tién cé sdn
tai dia phuong va it phu thudc bén ngoai cong
doéng. Trong khi @6, nhirng kién thirc hién dai
duoc du nhap tlr bén ngoai thuong la mdi la
V@i ngudi dan, chi phi cao, ngudn cung thudng
khéng 6n dinh. Hon nita, tri thire ban dija duoc
hinh thanh tir viéc duc két cdc hoat déng thuc
tién, dya trén diéu kién ngudn lyc san cd tai dia
phuwong, nén tri thirc ban dia rat quen thudc
v3i phong tuc, tp qudn cla ngwdi dan va vi thé
ngudi dan cé thé hiéu, ndm bat va thuc hanh
kién thirc d6 dé dang hon.

Bén canh nhirng gia tri cha tri thirc ban dia
trong thich *ng véi BDKH da néu trén, cling
can phai thira nhan rang tri thirc ban dia khong
thé gidi quyét tat ca céc van dé va thach thic
do BDKH gay ra. Bdi |&, tri thirc ban dia phan
anh céc gia tri van hda va kién thirc cla nguoi
dan dia phuong trong mot khéng gian dia ly cu
thé. Diéu nay cé nghia rang viéc nhan rong tri
thire ban dia cda mot vung nay sang vung khac
can thiét phai qua phan tich va thir nghiém sy
phu hop [11]. Hon nita, tri thirc ban dia la kinh
nghiém &ng phd vaéi nhirng cyc doan khi hau da
xay ra trong quéa khir. Trong khi do, BDKH c6 thé
lam gia tang cwc doan khi hdu va cé nhitng tac
déng khac chua tirng xay ra trong qud kh. Do
vay, néu chi sir dung tri thirc ban dia dé thich
rng v&i BDKH 13 chwa d0, ma can thiét phai két
hop tri thirc ban dia vdi khoa hoc, céng nghé
hién dai.

4. K&t luan

BDKH c¢6 nhitng tdc déng bat loi dén céc
nganh va céc linh vyc kinh té€ - x3 hdi. Nhiéu
gidi phap thich (ng véi BPKH d3 duwogc ghi
nhan va danh gia cao. Cac gidi phap dugc dua
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ra phu thudc vao pham vi va mirc d6 tac dong
cla BDKH, diéu kién va ngudn lyc cla tirng
linh vire va tirng vung. Qua trinh ton tai, phat
trién, cac cong dong dan toc thiéu s6 ludn sk
dung tri thirc ban dia nhu la cong cu, phuong
tién trong san xuat, quan ly céng déng va ing
XU v&i moi trwong tw nhién. Dic biét, tri thic
ban dia luén dwoc diéu chinh, bé sung va hoan
thién khi diéu kién, hoan cdnh méi trwdng thay
ddi lam cho tri thirc ban dia c6 gid tri I&n d&i voi
thich &ng v&i BDKH va xdy dung nang luc phuc
hdi cho cong dong. O cap do dia phuong, cong

doéng dan tdc mét trong nhirng giai phap dé xay
dung mot cong déng thich ng hiéu qua vdi
BDKH 13 st dung tri thirc ban dia cla cdng dong
dia phwong. Do vay, trong qua trinh xay dwng k&
hoach thich &rng v&i BBKH cho cap cong déng,
can thiét phai chd trong dén nhitng kinh nghiém
cla cong dong; danh gid, luva chon va st dung
nhirng tri thirc ban dia cd gid tri trong thich véi
BDKH dé lam ngudn lyc ndi sinh cla cdng dong;
két hop kién thirc ban dia véi khoa hoc hién dai
dé nang cao nang luc cla cdng dong trong thich
trng hiéu qua véi BDKH.
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Abstract: Indigenous knowledge is an important cultural component of ethnic minorities, which
is constantly being created, enriched and handed over by generations through the production and dealing
wits nature and social relationships in the community. This paper analyzes the importantrole of indigenous
knowledge and the integation of indigenous knowledge with science and technology in adaptation to
climate change at the communal level.
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@Vién Khoa hoc Khi twong Thiy vdn va Bién déi khi hédu

Ngay nhén bai 12/5/2017; ngdy chuyén phén bién 15/5/2017; ngdy chép nhén ddng 19/6/2017

Tom tat: Nghién ctru trinh bay két qud phén dinh tiéu viing khi hdu tir bédn dd phén ving khi hdu Viét
Nam (2 mién va 7 viing khi hdu co bén), ty 1é 1:1.000.000. B6 sé liéu duwoc s dung trong nghién ciru 1o s6
liéu quan trdc cap nhdt dén ndm 2010 tir 150 tram khi twong trén quy mé cé nwdc. Pau tién, tinh todn chi
tiéu phén mién va phén viing khi hdu duorc thue hién theo co sé khoa hoc dé durorc céng bé cla Nguyén Birc
Ngi¥, Nguyén Trong Hiéu (2004). Két qué tinh todn cho thdy, ranh gici mién khi hdu Viét Nam khéng khdc
so vdi két qua dd duwoc cbng bé trude dé, tuy nhién, ranh gidi viing khi hdu cé sw diéu chinh giitta viing Nam
Trung B6 va Nam B6. Cu thé, hdu hét dién tich tinh Binh Thudn dwoc diéu chinh vé ving khi hdu Nam Bo. Tir
két qud phdn viing khi hdu nay dd phdn dinh thanh 46 tiéu ving khi hdu trén ldnh thé Viét Nam. Trong dd,
¢6 39 tiéu viing khi hau trén dét lién, 7 tiéu ving khi hdu déi vdi cdc viing bién va hai déo. Két qud nay cé
thé str dung dé xdy duwng k& hoach, chién lwoc phdt trién kinh té - xd hdi, phdng trdnh thién tai cho cdc dja

phwong, ddc biét la sGn xudt néng nghiép.

Tir khéa: Luong mua, mién khi hdu, tiéu vung khi héu, ving khi hdu.

1. M@ dau

Khi hdu 13 thanh phan co ban cbta méi
trwdng tu nhién, cd vai trdo quyét dinh d6i voi
nhiéu mat hoat déng sadn xuat va doi séng.
Théng tin khi hdu I3 di¥ liéu ddu vao co ban va
quan trong phuc vu dinh huwdng chién luoc,
chinh sach va phuong an quy hoach phat trién
hop ly cho tirng vung l3nh thd. Do vay, cac ng-
hién cru vé khi hau va tai nguyén khi hau luén
duoc quan tam.

Céc nghién ciru vé danh gia diéu kién khi
hau va tai nguyén khi hdu dwgc thyc hién &
nudc ta tir nhirng ndm 1960. Nguyén Xién va
nnk (1968) da thyc hién danh giad dic diém
khi hdu mién Bac Viét Nam va d3 xay dung
thanh cong tap ban d6 khi hau [15]. P6 Dinh
Cuong (1968) cling da thuc hién danh gia
diéu kién khi hau cho khu vwec mién Nam [1].
Ngay sau khi dat nwdc théng nhét, cac hoat
déng thu thap s6 liéu va nghién ctru trén quy
mo cd nwdc dwgc ddy manh [7-9, 11-14, 16-
20]. T nd lwc nghién clru cla cac nha khoa

hoc thudc Téng cuc Khi twong Thly van, cac
ban d6 khi hdu va so d6 phan vung khi hau
Viét Nam da duoc xay dywng vao nam 1987
[18]. So d6 phan vung khi hau Viét Nam dugc
xdy dung trén co s& khoa hoc d3 duwogc hinh
thanh tir nhiéu nghién clu cla cac tac gia
trong nudc [7-9,20]. Sau d6, so d6 phan vung
khi hdu Viét Nam ti€p tuc dwoc thira nhan va
cdng bd vao ndm 1990 [12], ndm 1994 [19]
va nam 2004 trong tai liéu “Khi hdu va tai
nguyén khi hdu Viét Nam” [6]. Thyc t&, cé mot
s6 nhan thirc khac nhau vé xac dinh ranh gidi
mot s6 vung khi hau, din dén mat vai khac
biét trong cdc so 6 phan vung khi hau. Trong
do, so dd phan vung duwoc cdng bd ndm 1987,
1990, 1994 va 2004 duwoc st dung phd bién.
Bén canh dé, Nguyén H{ru Tai va nnk (1992),
Nguyén Duy Chinh va nnk (2006) ciing dua ra
so d6 phan vung c6 mot s6 diém khéc so vdi so
dd trwdc dé. Gan day, mot sd nghién ciru vé
xay dung cdc ban d6 khi hau cling dwgc nhiéu
tac gid quan tadm [2-5].
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Nhw vay, trong hon 30 ndm qua, so d6 phan
vung khi hau da dwoc &ng dung réng rai phuc
vu quy hoach sdn xuat, nghién ctu khoa hoc va
dao tao & Viét Nam. Tuy nhién, dirng trudc cac
y&u ciu ngay cang cao va da dang vé khi hau ty
nhién cling nhu khi hau (rng dung, hai van dé
dwoc datra la:

(1) Trong bdi canh bién déi khi hau, cdc mién
khi hdu va cdc vung khi hau cé con phu hop
khong va phlu hop téi mic nao?

(2) Theo yéu cau cta nhiéu t6 chirc cling nhuw
cac chuyén gia khoa hoc nganh khi tugng, khi
hau cling nhu cac nganh lién quan, cé can phai
chi tiét héa so d6 phan vung. Cu thé 13 phan
chia céc tiéu vung khi hau trong tirng vung khi
hau hay khong?

Dé gidi quyét hai van deé trén, tién hanh cap
nhat va bd sung phan vung khi hau véi hai muc
tiéu co ban sau day:

(1) Thdm dinh tinh phan héa cla viéc phan
chia cdc mién, cac vung khi hau theo céc chi
tiéu trong so d6 phan vung véi sé liéu khi hau
cap nhat dén ndm 2014.

(2) Xem xét sy phan héa khi hdu & quy mé
dudivung cla cac dic treng yéu td khi hdu chd
yéu, cd vai trd quan trong trong co cau khi hau
Viét Nam va cé tinh *rng dung cao trong thuc
t€ phuc vu céc linh vue kinh té - x3 hoi dé tién
hanh phan dinh tiéu vung khi hau & Viét Nam.

V&i cdc muc tiéu do, ching t6i d3 tié€n hanh
cap nhat so d6 phan vung va phan dinh cac tiéu
vung khi hau theo cac budc sau day:

Budc 1: Tinh todn céc yéu t6 chi tiéu phan
mién khi hdu va phan viing khi hau theo s6 liéu
khi hdu duoc cdp nhat dén ndm 2014. Tiép do,
ti€n hanh danh gid va nhan dinh vé sy phu hop
cla cdc ranh gidi phan mién, phan vung khi hau
d3 phan chia vdi co ciu va dic diém khi hau
Viét Nam trong thoi ky 1961-2014.

Budc 2: Nghién cliru phan hoa khi hju & Viét
Nam & quy md dudi vung trén co s& ké thira
cac danh giad vé phan hoéa khi hau cia Nguyén
Dlrc Ngit, Nguyén Trong Hiéu (2004) va ban
dd khi hau nén ty & 1:1.000.000 d3 dugc xay
dung.

Budc 3: Hé théng hda cac phan hda khi hau
chi yéu & Viét Nam, lya chon chi tiéu va phan
dinh cac tiéu vung khi hdu & Viét Nam.
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2. S6 liéu va phuong phap phan dinh tiéu viing
khi hau
2.1. S6 liéu nghién ciru

Trong nghién clru nay, cac ngudn sé liéu
duoc sir dung chinh bao gém:

S6 liéu dja hinh: S& liéu dia hinh duoc sl
dung 13 cdc duong dang do cao (cach nhau
100 m) trén nén ban d6 ty 1é 1:1.000.000
(Hinh 1).

S& liéu quan trac: S8 liéu quan trac nhiét do
trung binh thang, blrc xa téng cong, s6 gio nang
va lwvong mua thang cap nhat dén ndm 2010 tai
150 tram quan trac khi twong trén toan quéc
(Hinh 1) dwgc thu thap tr Trung tam Tu liéu Khi
tuwgng Thay vén, Trung tdm Khi twgng Thay van
Qudc gia.

2.2. Phuworng phdp phén dinh tiéu vang khi héu

(1) Phdn dinh tiéu ving khi hdu la budc tiép
theo cta phdn dinh mién va ving khi hdu

Trén co' s& bd sb liéu dwoc cdp nhat dén nam
2014, tién hanh danh gia, tham dinh va cap nhat
tinh phu hop cla so d6 phan mién va vung khi
hau clia Nguyén Birc Ngit, Nguyén Trong Hiéu
(2004). Trong nghién ctru nay, phuong phap
ludn duoc ké thira hoan toan tlr nghién ctu
trudc do cla tac gid Nguyén DBlrc Ngit, Nguyén
Trong Hiéu (2004). Trén co s& d6, tién hanh viéc
phan chia cac tiéu vung khi hau trong tirng viing
khi hdu cta so d6 phan vung khi hdu theo s6 liéu
cap nhat dén ndm 2010.

(2) Phén dinh cdc tiéu ving khi hdu dwa trén
quy lugt phdn hoa khi hgu

Nguyén tc chinh trong phan vung khi hau
Ia dam bao tinh khoa hoc, trwdc hét |a dua trén
s6 liéu khi hau, phan tich duc két quy luat phan
héa khi hau, xac dinh céc cap phan vi va chi tiéu
tuwong ng, phan anh quy luat phan héa khi hu
cla cép dé.

Phan hda khi hau & cdp mién do nhan t& vi
dd dia ly quyét dinh, dugc phan dnh qua bién
doé cta nhiét do trung binh ndm va lwong burc
xa téng cdng trung binh ndm. D&i vdi cap vung,
diéu kién hoan Ivu quyét dinh va dugc phan
anh qua bién trinh ndm cla lwgng mua. Déi vdi
cip tiéu vung, phan hda khi hau do cac nhan té
khi hau dia phuong chi phéi (d6 cao dia ly, dia
hinh,...). Trong dd, phan hda khi hau theo do cao




thé hién rd nét nhat 13 quy luat gidm nhiét do
theo d6 cao dia hinh. Bén canh d6, phan hda
khi hau do tdc déng cla dia hinh cling thé hién
rat rd nét qua sy bién dong cla lvgng mua theo
khong gian. Nhu vay, cac phan hda khi hau chinh
c6 thé dugc can nhic sir dung trong so d6 phan
ving va cu thé duogc sir dung lam chi tiéu phan
chia céc tiéu vung khi hau la:

- Nhiét do trung binh ndm hay téng nhiét
do nam;

- Lvgng mwa nam.

Truwdc thuc té d6, cé thé lwa chon chi tiéu
phan chia tiéu vung khi hau theo 3 phuong an:

Phuwong an 1: Nhiét d6 trung binh/tng nhiét
do nam;

Phuong an 2: Lvgng mua nam;

Phuong an 3: K&t hop tdng nhiét dd ndm vai
lrong muwa nam.

Sau khi nghién ciru vé 3 phuong an nay,
ching tdi nhan thay:

Phuwong én 1 cé kha nang phan chia duoc cac
dai khi hau trén nui cao vi tach biét cdc vung nui
cao vdi dong bang. Tuy nhién, theo phwong 4n
nay lai khong phan chia duwgc dai bo phan dién
tich vung déng bang va nui thap thanh cac tiéu
vung khi hau & cap phlu hop vdi hoan canh kinh
té - x3 hoi, d3c biét 13 sdn xuat néng nghiép.

Phuwong én 2 cé kha nang phan chia duoc cac
tiéu vung khi hdu & mrc d chi tiét phu hop véi
yéu cau chd dao cla hoat dong kinh té - xa hoi
va san xuat ndng nghiép nh& ¢ sy phan héa da
dang cla lwvgng mua, nhat |a phan hda vé tiém
nang mua lén, tiém nang han han.

Phuong 4n 3 1a phuong an téng hop wu diém
cla c3 hai yéu té va ca hai phan héa khi hau quan
trong. Tuy nhién, phuong an nay lai qua phtc
tap va trén thuc té ranh gidi cia sy déng nhat
vé nhiét do rat khoé phu hop hoan toan véi ranh
gidi cla suw ddong nhat day du vé lvgng mua.

Trén co s& phan tich nay, ching téi lwa chon
phuong an 2 dé phan dinh céc tiéu vung khi
hau. K&t quad phan dinh cac tiéu vung khi hau
phu thudc vao su phan bd clda lwvong mua.

(3) Lwa chon lwgng mua ndm lam chi tiéu
phén dinh tiéu viing khi hdu

Chi tiéu phan chia cac tiéu vung khi hau
dugec lwa chon la lwgng mua nam. Trong dé, cac
trj s6 khi hdu co ban dwoc lwa chon lam chi tiéu

dé xay dwng ban dd tiéu vung la: 1.600, 2.000
va 2.400 mm. Cac chi tiéu téng lvgng muwa ndm
duoc lya chon nay vai y nghia nhu sau:

- Duwédi 1.600 mm: Mua it;

- T&r 1.600-2.000 mm: Mua vira;

- Tir 2.000-2.400 mm: Mua nhiéu;

- L&n hon 2.400 mm: Mua rat nhiéu.

(4) Lap bén db tiéu ving khi hGu

Ban d6 tiéu vung khi hau duoc xay dung dua
trén phuwong phap phan tich phan héa khéng
gian cla lugng mua ndm trén nén ban d6 dia
hinh ty 1& 1:1.000.000. Céc budc co ban trong
xay dyng ban d6 tiéu vung khi hau bao gom:

Budc 1: Xay dung ban d6 phan bd khéng gian
cla lugng muwa nam;

Buwdc 2: LAp ban d6 tiéu vung khi hdu theo
cdc chi tiéu lya chon (ban d6 tac gia);

Buwdc 3: Xay dwng ban d6 tiéu vung khi hau
bang cong nghé GIS.

Céc tiéu vung khi hau dugc phan dinh la cac
khu vuce c¢é lvgng mua khac nhau theo céc chi
tiéu da lya chon. Ranh gidi cac tiéu vung khi
hau chl yéu la cac duong dang tri: 1.600, 2.000,
2.400 mm. Tuy nhién, dudng ranh gidi nay cé
mot s6 diéu chinh nhat dinh tuy theo dic diém
dia hinh cu thé, bdo dam cho cac dia diém trén
cung tiéu vung khi hdu cé sy déng nhat khong
nhitrng vé bién dé ndm cla nhiét d6, lwgng birc xa
téng cdng ndm, s6 gior nang trung binh ndm, bién
trinh ndm cla lwgng mua va ca lwgng muwa nam.
3. Két qua va thao luin

3.1. Két qud thdm dinh tinh phén héa cda mién
khi hdu va ving khi héu
3.1.1. Mién khi hdu

Trén co s& sO liéu duwoc cdp nhat dén nam
2014 va chi tiéu phan mién cla Nguyén Durc
Ngit, Nguyén Trong Hiéu (2004), so do6 phan
mién khi hau da dwoc cidp nhat nhu trén Hinh
2. K&t qua nay cho thay, khdng cé sy thay d6i
trong phan hda mién khi hdu so vdi két qua
trudc dé cha Nguyén Bic Ngit, Nguyén Trong
Hiéu (2004). Ranh gidi gitta hai mién khi hau
(mién B3c va mién Nam) la duong di qua khu
vyc déo Hai Van.
3.1.2. Viing khi héu

Trén co s& phuong phap phan vung khi hau
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[6] va sé liéu cap nhat dén ndm 2017, két qua
cap nhat phan vung khi hau Viét Nam duwoc
trinh bay trén Hinh 2. K&t qua nay cho thay, vé
co ban phan vlung khi hau Viét Nam bao gbm 7
vlung khé tuong déng véi két qua trwdce do cla
Nguyén Dirc Ngit, Nguyén Trong Hiéu (2004).
Diém khac biét rd rang nhat |a ranh gidi vung
khi hau da cé sy thay d6i & khu viee Nam Trung
B& va Nam Bo. K&t qua trén Hinh 2 cho thay, hau
hét dién tich tinh Binh Thuin dwoc diéu chinh
thudc vung khi hdu Nam Bd. Diéu nay la do trén
khu vire vire nay cd su ddng nhat vé chi tiéu mua
mua va 3 thang lién ti€p muwa nhiéu nhat véi
vung Nam B6.

3.2. Phén dinh cdc tiéu ving khi hdu

Trén co s& so d6 phan mién va vung khi hau
duoc dé xuat trong Muc 3.1, cdc vung khi hau
Viét Nam dugc phan dinh thanh 39 tiéu vung
khi hau trén dat lién va 7 tiéu vung khi hau bién
va hdi ddo (Hinh 3).

3.2.1. Cdc tiéu ving khi hdu thudc ving khi hdu
Téy Bdc

Khu viue Tay Bac dugc phan dinh thanh 6 tiéu
vung khi hau co ban, bao gdbm: Tiéu vung phia
Bac cla Tay Béc (BI1); tiéu vung trung tam Tay
Bac (BI2); tiéu vung thung lting Dién Bién (BI3);
tiéu vung sdng M3 (BI4); ti€u vung Trung va Nam
Son La (BI5) va tiéu vung Dong Nam Son La (BI6).

Tiéu ving BI1: Bao gdbm hau hét dién tich tinh
Lai Chau vé&i lugng muwa nam Ié¢n hon 2.000 mm;
cao nhat tai Sin H6 (2.736 mm); thap nhat tai
Lai Chau (2.113,8 mm). Cac tram dai dién cho
tiéu vung BI1 bao gdm: Mudng Té, Sin H6, Tam
Puong, Lai Chau.

Tiéu viing BI2: Bao gdbm mdt phan dién tich
cac tinh Lai Chau, Son La va Dién Bién. Day la
tiéu vung khi hau cé lvgng mua & mirc vira, vai
lwong muwa nam trong khoang 1.600-2.000 mm.
Cac tram dai dién: Than Uyén, Quynh Nhai, Tuan
Gido va Pha Din. Trong d6, tong lvgng muwa nam
thdp nhat 1a & Tuan Gido (1.605 mm); cao nhat
la & Than Uyén (1.969,3 mm).

Tiéu viing BI3: Tiéu vung nay bao tron thanh
phé Pién Bién, véi lvgng mwa ndm nhd hon
1.600 mm. Tram dai dién la Dién Bién vé&i lugng
mua nam 1.550 mm.

Tiéu ving Bl4: Pay la vung mua it thudc tinh
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Son La, véi lwgng muwa nam nhd hon 1.600 mm.
Tram dai dién la S6ng M3 (1.171,3 mm).

Tiéu ving BI5: Bao gdm phan |&n dién tich
tinh Son La, la vung it muwa; lwvong mua nam nho
hon 1.600 mm. Cac tram dai dién |a Co Noi, Yén
Chau, Bic Yén, Son La, Phu Yén. Trong d6, tram ¢
lwong muwa ndm it nhat 13 Yén Chau (1.217 mm),
cao nhat la Phu Yén (1.492 mm).

Tiéu viung BI6: Bao tron huyén Méc Chau
thuéc dia phan tinh Son La, lwvgng mua nam
khoang 1.600-2.000 mm. Luvgng mua nam cua
tiéu vung BI6 |a xap xi tiéu vung BI2. Tuy nhién,
tiéu vung nay dugc ngan céch vdi tiéu vung BI2
bai tiéu vung BI5. Tram dai dién 1a Mdc Chau vdi
lwgng mua nam khoadng 1.642 mm.

3.2.2. Cdc tiéu ving khi hdu thudc vung khi hdu
DPéng Bdc

Vung khi hdu Dong Bac dugc phan chia thanh
9 tiéu vung khi h3u: Tiéu ving mua Ién Déng
Hoang Lién Son (BII1); tiéu vung Viét Bac (BII2);
tiéu vung Bac Quang va phu can (BII3); tiéu vung
Tam Dao va phu can (Bll4); tiéu vung Ngan Son,
Nguyén Binh, Trung Khanh (BII5); tiéu vung Cao
Bang, Bac Can, Lang Son, Bic Giang (BII6); tiéu
vung Tay Quang Ninh - Udng Bi (BII7); tiéu vung
Doéng Bac Quang Ninh (BII8); tiéu vung dao Co
T6 (BII9).

Tiéu ving BlI1: Bao gdm mot phan dién tich
tinh Lao Cai va tinh Yén Bai. Lwgng muwa nam
phd bién Ién hon 2.000 mm; riéng Mu Cang
Chai cé lwvgng muwa ndm nhé hon 2.000 mm.
Tuy nhién, do d6 cao dia hinh xap xi v&i cac
dia diém khéc trong tiéu vung Bll1, nén Mu
Cang Chai van dwoc xép vao tiéu vung nay. Khu
ve ¢d lwong mua ndm cao nhat 13 tai Sa Pa
(2.805,8 mm).

Tiéu viung BII2: Bao gbm céac tinh Tuyén
Quang, Thai Nguyén, Phi Tho, phan 1én tinh Lao
Cai va mot phan dién tich cdc tinh Vinh Phac, Ha
Giang, Yén Bai. Lwong mua & tiéu vung nay phd
bién khodng 1.600-2.000 mm; riéng Van Chan,
Viét Tri, Vinh Yén cé lwgng muwa nam nhd hon
1.600 mm.

Tiéu vung BlI3: Bao gbm mot phan dién
tich tinh Ha Giang va tinh Yén Bai, véi luong
mua ndm 1&n hon 2.000 mm; I&n nhat tai
Bac Quang (4.800 mm); thap nhat tai Luc Yén




(2.004,7 mm). Cac tram dai dién la Ha Giang,
Bac Quang, Luc Yén.

Tiéu ving BllI4: Bao gdbm hau hét huyén Tam
Dao (tinh Vinh Phuc), véi lvgng muwa nam phd
bién I&n hon 2.000 mm. Tram dai dién 13 Tam
Dao, lwvgng muwa nam dat gia tri 2.426,2 mm.

Tiéu vuing BII5: Tiéu vung nay bao gdbm phan
|én dién tich tinh Cao Bang va mot phan tinh Bac
Can. Lwgng mua ndm phan lén trong khoang
1.600-2.000 mm. Cac tram dai dién la Trung
Khanh, Nguyén Binh, Ngin Son, trong dd, thap
nhat 1a Ngin Son vdi 1.650,7 mm, cao nhat 13
Nguyén Binh v&i 1.762,1 mm.

Tiéu ving BII6: Pay 13 ti€u vung mua it bao
gdm céc tinh Lang Son, Bac Giang va mdt bd
phan dién tich cac tinh Cao Bang, Bac Can, véi
lwgng mua ndm nhd hon 1.600 mm. Cac tram
dai dién bao gdm: Cho R4, Bac Can, Bao Lac, Bic
Son, Hitu Liing, Dinh Lap, That Khé, Lang Son,
Luc Ngan, Son Ddng, Bic Giang.

Tiéu vung BII7: Tiéu vung khi hau ndy nam
trén mot phan dién tich khu vuc tinh Quang
Ninh, bao gém phia Tdy Nam khu viyc Chau Linh
va huyén Dong Triéu. Lwvgng mua ndm cua tiéu
vung nay trong khoang 1.600-2.000 mm. Tram
dai dién la UGng Bi (1.690,7 mm).

Tiéu vung BIIS: Bao gdbm hau hét dién tich
phia Dong Bic tinh Quang Ninh, véi lwvgng mua
phé bién 2.000-2.400 mm; riéng Mong Cai cé
lwong mua trén 2.400 mm (2.621,7 mm). Cac
tram dai dién 13 Mdng Cai, Tién Yén, Clra Ong.

Tiéu vung BII9: Tiéu vung nay la khu vuc
quan dao C6 T6, v&i lwgng mua ndm tir 1.600-
2.000 mm. Tram dai dién |13 tram d3o C6 T6, v&i
lwvgng muwa nam la 1.704,2 mm.

3.2.3. Cdc tiéu ving khi hdu thudc ving khi hdu
déng béng Bdc B6

vung khi hau doéng bang Bac B6 dugrc chia
thanh 3 tiéu vung khi hau: Tiéu vung dai bd phan
dong bang Bac Bd (BIlI1); tiéu vung Hai Duong
- Hwng Yén (BIII2) va tiéu vung nhém dao déng
bang Bac B& (BIII3).

Tiéu ving BllI1: Bao gdbm cdac tinh, thanh
phd: Ha Noéi, Hai Phong, Hoa Binh, Thai Binh,
Nam Dinh, Ninh Binh, v&i lwong mua nam trong
khodng 1.600-2.000 mm.

Tiéu ving BIII2: Bao gdbm phan |&n dién tich

cac tinh Hai Duong va Hwng Yén, vdi lvgng mua
nhd hon 1.600 mm. Cac tram dai dién la Chi
Linh, Hai Duong, Hung Yén.

Tiéu vung BIlI3: Bao gbm cac ddo thudc
dong bang Bac B9, vdi lvgng mua nam dudi
1.600 mm. Cac tram dai dién la Hon Dau
(1.507 mm) va Bach Long V7 (1.099,8 mm).

3.2.4. Cdc tiéu ving khi hdu thudc vung khi hdu
Bdc Trung B6

Vung khi hau Bac Trung Bd duwoc phan chia
thanh 8 tiéu vung khi hau: Tiéu vung phia Bic
Bac Trung Bo (BIV1); tiéu vung nui cao Tay Bic
Nghé An (BIV2); tiéu vung nui cao Muong Léng
(BIV3); tiéu vung nui cao Bac Truwdng Son (BIV4);
tiéu viing Quy Hop - Nghia Pan - Ky Son (BIV5);
tiéu vung Nam Nghé An - Quang Tri (BIV6); tiéu
vung Déng Nam Ha Tinh (BIV7) va tiéu vling
Thira Thién - Hué (BIVS).

Tiéu ving BIV1: Bao gdbm dai bd phan dién
tich tinh Thanh Hdéa va phan 1&n dién tich tinh
Nghé An, trong do cé dao Hon Ngu. Lwgng
mua & tiu viing nay ch y&u nam trong khoang
1.600-2.000 mm. Cac tram dai dién bao gom:
Bai Thugng, Nhu Xuan, Tinh Gia, Thanh Hda,
H6i Xuan, Quy Chau, Quynh Lwu, Con Cudng, 6
Luong va Hon Ngu.

Tiéu viing BIV2: DAy |a vung nui cao phia Tay
Bac tinh Nghé An, vé&i lvgng muwa ndm tir 2.000-
2.400 mm.

Tiéu viing BIV3: DAy la viing cao thudc huyén
Ky Son, nam & phia Tay Nam tinh Nghé An,
lvgng muwa nam 2.000-2.400 mm.

Tiéu viing BIV4: La ving ndi cao Bac Trudng
Son thuéc tinh Nghé An, v&i lvgng muwa ndm 1én
hon 2.000-2.400 mm.

Tiéu ving BIV5: Bao gdm phan I&n dién tich
vung thap thudc huyén Quy Hop, Nghia Dan, Ky
Son phia Ty tinh Nghé An, v&i lugng mua ndm
nhé hon 1.600 mm.

Tiéu ving BIV6: Bao gdbm mot phan dién tich
tinh Nghé An, Ha Tinh va cdc tinh Quang Binh,
Quang Tri (trong d6 ¢4 ddo Con CO). Lwgng mua
ndm & tiéu vung nay nam trong khoang 2.000-
2.400 mm. Cac tram dai dién la Vinh, Huong
Khé, Tuyén Héa, Ba Ddn, Pong H&i, Déng Ha,
Khe Sanh, Con Cé.

Tiéu viing BIV7: Bao gdbm phan I&n dién tich
phia Dong Nam tinh Ha Tinh, véi lvgng mua
nam Ién hon 2.400 mm, I&n nhat & Ky Anh
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(trén 2.800 mm). Cac tram dai dién la Ha Tinh
va Ky Anh.

Tiéu viing BIV8: Bao tron tinh Thira Thién -
Hué, 13 tiéu vung ¢ lwvgng muwa nam |&n nhat
& Bac Trung Bd. Lwgng muwa ndm & tiéu ving
BIV8 phé bién |&n hon 2.400 mm, tAm mua |&n
nhat & Nam Ddéng (3.795 mm). Cic tram dai
dién |a Hué, A Ludi, Nam Déng.

3.2.5. Cdc tiéu ving khi hdu thudc ving khi héu
Nam Trung B¢

Vung khi hdu Nam Trung B6 dwoc chia thanh
8 tiéu vung: Tiéu vung Da Nang (NI1); tiéu viing
Quang Nam - Quang Ngii (NI2); tiéu vuing Bac
Binh Dinh (NI3); tiéu vung Nam Binh Dinh - Phu
Yén (NI4); tiéu vung Khanh Hoa - Ninh Thuan
(NI5); tiéu vung cic dao gan bd thudc Nam
Trung B& (NI6); tiéu viung quan ddo Hoang Sa
(N17) va tiéu vung quan dao Trudng Sa (NI8).

Tiéu ving NI1: Tiéu vung nay bao quanh
Thanh ph6é Ba Nang, véi lvong mua ndm trong
khoang 2.000-2.400 mmm. Tram dai dién Ia
Da Nang.

Tiéu ving NI2: Bao gdbm tinh Quang Nam,
tinh Quang Ngai, véi lwgng mua ndm I&n hon
2.400 mm, tdm mua lén nhat 1a & Tra My
(3.974,2 mm). Cac tram dai dién la Tam Ky, Tra
My, Ba To, Quang Ngai.

Tiéu viing NI3: Bao gdbm dia phan Bic Binh
Dinh, v&i lvgng mua nam trong khoang 2.000-
2.400 mm. Tram dai dién la Hoai Nhon, voi
lrong muwa nam dat gid tri 2.051 mm.

Tiéu viing NI4: Bao gdbm dién tich Nam Binh
Dinh va toan bd tinh Phu Yén, vdi lwgng mua
nam khodng 1.600-2.000 mm. Cac tram dai
dién la Quy Nhon, Son Hoa, Tuy Hoa.

Tiéu ving NI5: Bao gdm céc tinh Khanh Hoa
va Ninh Thuan, vdi lwgng mua ndm nhé hon
1.600 mm. Trong dé, khu vuc cd luvgng mua
nam thap nhat I3 tai tinh Ninh Thuan, véi gid tri
nhé hon 1.200 mm. Céc tram dai dién la Nha
Trang, Cam Ranh va Phan Rang.

Tiéu ving NI6: Bao gbm cac dao gan by
thuoc vung Nam Trung B0, v&i luvgng mua
nam trong khoang 2.000-2.400 mm. Tram dai
dién la Ly Son, v&i lvgng mua nam dat gia tri
2.327,3 mm.

Tiéu vung NI7: Bao quanh khu vyc quan
ddo Hoang Sa, vdi lwgng mua ndm nhd hon
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1.600 mm. Tram dai dién la Hoang Sa, vdi
lvgng muwa nam la 1.296,7 mm.

Tiéu vuing NI8: Bao quanh khu vuc cac dao
Trwong Sa I&n, Trwong Sa bé, Song T Tay va
cdc dao 1an can thudc quan dao Truwdng Sa cla
Viét Nam, v&i lwgng mua nam Iédn hon 2.400
mm. Tram dai dién la Trwong Sa, vdi lvong
mua nam dat gia tri 2.470,7 mm.

3.2.6. Cdc tiéu ving khi hdu thudc ving khi hdu
Tay Nguyén

Vung Tay Nguyén dugc chia thanh 5 tiéu
vung khi hau: Tiéu ving vung nui cao va vira
Bac Tay Nguyén (NII1); tiéu vung nui thap Bic
Tay Nguyén (NII2); ti€u vung Tdy Nam Gia Lai
- Bac bak Lak (NI13); tiéu vung Dong Nam Gia
Lai - Bac Dak Lak (NI14) va tiéu vung Nam Tay
Nguyén (NII5).

Tiéu vung NII1: Bao gdbm vung nui cao va
vlra thudc Bac Tay Nguyén, véi lvgng muwa ndm
I&n hon 2.000 mm. Tram dai dién la Pleiku vai
lvgng mwa nam la 2.185,8 mm.

Tiéu viing NII2: Bao gdm phan |&n dién tich
tinh Kon Tum va mét phan dién tich tinh Gia
Lai, v&i lvgng muwa nam khoang 1.600-2.000
mm. Cac tram dai dién 13 Dak To6 va Kon Tum.

Tiéu viing NII3: Bao gdm vung nui thap phia
Tay Nam tinh Gia Lai va phia Bic tinh D3k L3k,
véi lvgng muwa nam nhd hon 1.600 mm. Trong
do, lwvong muwa ndm nhé nhat dat gia trj 1.300
mm tai tram Ayun Pa (Gia Lai). Cac tram dai
dién 1a An Khé, Ayun Pa va Buén Hé.

Tiéu viing NII4: Bao gdbm phan dién tich phia
Doéng Nam tinh Gia Lai va phia Bic tinh Dak
L3k, lwvong mwa ndm trong khodng 1.600-2.000
mm. Cac tram dai dién 13 M’drac va Buon Ma
Thuot.

Tiéu vung NII5: Bao gdbm tinh LAm Dong va
hau hét tinh D3k Nong, vdi lvong muwa ndm
phd bién I&n hon 2.000 mm; riéng mot bd phan
nhd viing ndi cao cé lvgng mua thap hon 2.000
mm (Pa Lat, Lién Khuong). Cac tram dai dién la
Da Lat, Lién Khwong, Dak Nong va Bao Ldc.
3.2.7. Cdc tiéu vung khi hdu thudc ving khi hGu
Nam Bé

Vung khi hdu Nam B& dugc chia thanh 7 tiéu
vung khi hau: Tiéu vung phia Tdy Péng Nam
Bo (NIII1); ti€u vung dai bd phan Déng Nam




BO (NIII12); tiéu vung Binh Thuan - phia Déng
Doéng Nam B6 - phia Bic dong bang séng Clru
Long (NIII3); tiéu viing Pong Nam Tay Nam Bd
(NI114); tiu vung Tay Nam Tay Nam Bd (NIII5);
tiéu vung quan dao Coén Do (NIII6) va tiéu
vlung ddo Phu Qudc - Thé Chu (NII7).

Tiéu ving NII11: Bao gdbm phan I&n dién tich
thudc tinh Binh Phudc, mot phan dién tich cac
tinh D6ng Nai va Binh Thuan, véi lvgng mua
nam Ién hon 2.000 mm. Tram dai dién 1a Péng
Phu, v&i lwvong mwa ndam xap xi 2.500 mm.

Tiéu ving NII12: Bao gdbm phan I&n dién tich
cac tinh béng Nam B9, vdi lugng mua nam
khoang 1.600-2.000 mm. Cac tram dai dién la
Tay Ninh, M6c Hoda.

Tiéu vung NIII13: LA tiéu vung it mua, kéo dai
tlr tinh Binh Thuén (trong dé c6 dao Phu Quy)
dén Ba Ria - Viing Tau, Bén Tre, Tién Giang,
Dodng Thap va An Giang, vdi lugng mua ndm
nho hon 1.600 mm. Cac tram dai dién [a Phan
Thiét, Phd Quy, Ham Tan, Viing Tau, My Tho,
Chau Péc, Cao Lanh va Ba Tri.

Tiéu ving NIII4: Bao gdbm cac tinh Can Tho,
Tra Vinh, Séc Trang va Bac Liéu, véi lvong mua
nam trong khodng 1.600-2.000 mm. Céc tram
dai dién 13 Can Tho, Cang Long, S6c Trang va
Bac Liéu.

Tiéu ving NIII5: Bao gdbm dia phan cac tinh
Kién Giang va Ca Mau, v&i lvgng muwa nam |én
hon 2.000 mm. Cac tram dai dién la Rach Gi3,
Ca Mau.

Tiéu viung NIII6: Bao quanh khu vuc dao
Coén Dao. Pay I3 tiéu vung cb lvong mua tuong
dadi 16n, trong khoang 2.000-2.400 mm. Tram
dai dién 13 tram C6n Do, vdi téng lugng mua
trung binh nhiéu ndm 13 2.036,3 mm

Tiéu ving NIII7: Bao quanh quan ddo Phu
Quédc va Thd Chu, véi lvgng mua ndm trong
khodng 2.400-3.000 mm. Cac tram dai dién 13

Phu Quéc va Thé Chu.
4. Két luan

Nghién clru nay duoc thuc hién dua trén
co s& phuong phap luan cia Nguyén Dirc Ngit,
Nguyé&n Trong Hiéu (2004) va sd liéu cap nhat
dén nam 2010. Dya trén céc két qua thu duorc,
c6 thé dwa ra mot s6 két luan chinh sau:

(1) V&i s6 liéu cap nhat dén nam 2010, so
d6 phan mién khi hau Viét Nam khéng cé khac
biét so véi so d6 da duwoc cong bd trude dé.

(2) Két qua nghién ctru cho thay, so d6 phan
vung khi hdu Viét Nam bao gébm 2 mién va 7
vung khi hau. V& co ban, ranh gidi cia hau hét
céc vung khi hau 13 twong dong vai két qua d3
cong b6 cla Nguyén Dirc Ngit, Nguyén Trong
Hiéu (2004). Diém khac rd rang nhat dé la ranh
gigi gilra vung Nam Trung BO va Nam B da
duoc diéu chinh. Cu thé trong nghién cru nay,
hau hét dién tich tinh Binh Thuan d3 duwoc diéu
chinh vé vung Nam Bé. Diéu nay 1a do, chi tiéu
mua mua va 3 thang lién ti€p mua nhiéu cla
tinh Binh Thuan la twong déng vdi ving Nam Bd.

(3) K&t qua phan dinh tiéu vung khi hau Viét
Nam duwoc thuc hién trén quy mo toan lanh
thé Viét Nam theo phan tich chon loc chi tiéu
phU hop nhat vai diéu kién Viét Nam la luvgng
mua ndm, véi cac duong dang tri lwong mua
co ban: 1.600, 2.000, 2.400 mm: L3nh thé Viét
Nam c6 thé dugc phan dinh thanh 39 tiéu viing
khi hau co ban trén dat lién va 7 tiéu vung khi
hau d6i vai cac khu vuc bién, dao.

Trong cung mdt vung khi hau, cac tiéu vung
khi hdu cé twong déng nhat dinh vé cac dac
trung vé bién dé nam cta nhiét do, mua mua, ...
Tuy nhién, mdi tiéu ving cé nhitng nét dic
trung riéng vé lvong mua. Két qud phan dinh
tiéu vlung nay sé gdép phan vao cung cap théng
tin phuc vu quy hoach san xuat va phat trién
kinh té - x3 hdi bén vitng & céc dia phwong.

L&i cdm orn: Bai bdo hoan thanh nho sw tro gitp tir dw dn “Xdy dwng hé théng phén tich dw bdo va
cung cép cdc sén phdm khi hdu, bé céng cu hé tro ra quyét dinh cdnh bdo mét s6 logi thién tai khi hdu
chinh phuc vu phdt trién kinh té - xd héi va phong chéng thién tai” do Vién Khoa hoc Khi twong Thiy vdn

va Bién déi khi hdu chd tri thuc hién.
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DEVELOPING THE CLIMATIC SUB-ZONES FROM
THE CLIMATE ZONES OF VIET NAM

Nguyen Trong Hieu®, Nguyen Duc Ngu'”, Nguyen Van Thang!?, Mai Van Khiem®?,
Nguyen Dang Mau?, Truong Thi Thanh Thuy®?, Le Duy Diep®?,
Tran Thi Thao®, Pham Thi Hai Yen?
@Center for Meteorology, Hydrology and Environment Science and Technology
@Viet Nam Institute of Meteorology, Hydrology and Climate change

Abstract: This article presents the result of developing the climatic sub-zones from the climate zones of

Viet Nam (7 climate zones), the geological map at 1:1000000 scale. The observed dataset updated to 2014
from 150 stations was used in this study. Firtstly, the criteria of developing two main climatic parts and 7
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climate zones of Vietnam based on the criteria of Nguyen Duc Ngu, Nguyen Trong Hieu (2004). There is no
change in border line of two main climatic parts between the new and previous result published these
authors in 2004. However, the clear change is in the new map of seven climate zones compared with the
previous map. This change is the border line between the South Central and the South in the new map,
that most of Binh Thuan province is defined in the South. Totally, the seven new climate zones were
divided into 46 climatic sub-zones, including 39 sub-zones on land and 7 sub-zones over the sea and
islands. This result can be used to develop plans, strategies on socio-economic development, natural disaster
prevention at local level.
Keywords: Rainfall, climatic parts, climatic sub-zone, climate zones.
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PANH GIA KHA NANG DY BAO MUA MUA HE CUA MO HINH WRF D01 VO
KHU VU'C NAM BO VA NAM TAY NGUYEN KHI cO BAO TREN BIEN DONG

Vii Van Thang®, Vi Thé Anh®, Tran Duy Thirc®, Trwong Ba Kién™, Nguyén Van Hiép?
W\Vién Khoa hoc Khi twong Thiy vén va Bién déi khi hdu
@\Vién Vit ly Pja céu, Vién Han Idm Khoa hoc va Céng nghé Viét Nam

Ngay nhén bai 4/6/2017; ngay chuyén phdn bién 6/6/2017; ngdy chdp nhén déng 16/6/2017

Tém tat: Trong nghién ctru ndy nhdém tdc gid ddnh gid khé néng duw bdo muwa cia mé hinh WRF déi vdi
khu vire Nam Bé va Nam Tdy Nguyén khi cé bdo hoat déng trén Bién Pbéng thdi ky 2010-2014. S6 liéu diéu
kién ban déu va diéu kién bién cho mé hinh WRF dwoc Iy tir mé hinh toan cdu GFS ctia NCEP vdi dé phén
gidi ngang 0,5x0,5 d kinh vi. S6 liéu muwa tai 17 tram quan trdc bé mét duoc st dung dé ddnh gid khé néng
dw bdo muwa. Két qud cho thdy, mé hinh WRF thurdng cho két qud dw bdo cao hon quan tréc cé vé luong mua
va dién mua. Véi truedng hop mua I6n dién hinh lién quan dén con bdo Utor mé hinh mé phdéng kha tét vé
dién mua trén khu vire nghién ciru. Mua duy bdo trén Iwdi cia mé hinh cé thé ndm bt duoc tuong déi tot

mét sé cuc tri dia phwong.
Tir khéa: WRE, du bdo mua, sai s6 théng ké.

1. Mé dau

Mua Ién thuong gay ra nhirng thiét hai to
|&n vé ngudi va tai san, anh hudng truc tiép dén
kinh té - x3 hoi. Dy bdo mua I&n 1a mét bai todn
rat quan trong nhung ciling rat phirc tap. Phuong
phap duoc dp dung phé bién & cac nudc phat
trién hién nay dé dy bdo dinh lvgng mua lén 13
st dung cac mé hinh s8 tri. Tuy nhién, d& nang
cao chat lvgng dy bdo mua ndi chung, dac biét
la muwa I&n, mét buwdc quan trong la cdn danh
gia ki nang dy bdo clia mé hinh cling nhuw bd
tham s6 mé hinh, dic biét 1a cdc tham s6 vat ly
phu hop véi tinh chat nhiét déng luc cda khu
vue du bao.

C6 nhidu mé hinh s6 tri d3 dwoc phat trién
va ap dung & céc nudc trén thé gidi, trong do
md hinh WRF ctia NCAR dugec st dung phé bién
nhat hién nay, cho ca muc nghién ctru va du bdo
nghiép vu. M6t sé nghién clru gan day cho thay
mo hinh WRF ¢ kha nang md phong kha tot
dinh lvong mua [10, 11]. Zhang (2012) nghién
ctru danh gia kha nang mé phdong lvgng mua
cho dao Hawaii cho thdy WRF ndm bat kha tot
ca vé d6 1dn va phan bd khéng gian cla luvong
mua trén quan dao Hawaii. Miiller (2015) ddnh
gid kha ndng md phdng mua clia mé hinh WRF
v@i do phan giai lwdi tinh ngang 15 km x 15 km

trén khu vire Nam MYy, két qua cho thay rang mo
hinh WRF cé kha ndng ndm bat chinh xac trén
70% cdc ngay cé mua va khong mua.

O Viét Nam, nghién ctu, danh gia ki ning
mo phdng cia md hinh WRF d&i véi mua ndi
chung va mua [&n nodi riéng da duoc quan tam
nghién ctru theo cac céch tiép can khac nhau, tir
Iwa chon cac so d6 tham s6 héa vat ly, s&t dung
déng hda sé liéu, d&n cap nhat sb liéu vé tinh,
ra da va s6 liéu dia phuong [1-8]. Cac két qud
nghién ctru cho thdy mé hinh WRF ¢é kha ndng
mo phong kha t6t mot sé dot mua I6n.

Lé Van Thién va Nguyén Van Thang (2004) d3
mé phéng lai dot mwa I&n xay ra & mién Trung
Viét Nam do anh hudng cha khéng khi lanh tir
ngay 14-17/10/2007 bang mé hinh WRF. Két
qua cho thady mé hinh d3 ndm bat dwoc phan bé
khong gian, thoi gian dot mua, dac biét la tdm
mua Ién gdbm céc tinh Quang Nam, Quang Ng3i,
Binh Dinh [6]. Nghién cttru cla 6 Huy Duong
(2005) ciing cho thdy mé hinh WRF ¢6 k§ ndng
dy béo t6t mua ldn trén khu viee Viét Nam vai
xac suat dy bdo dung dat 80% vdi cdc ngudng
mua khac nhau [3]. Hoang Blrc Cwong va cong
sy (2009) da nghién ctru ng dung mo hinh
WRF v&i tredng dau vao tir mé hinh toan cau
GFS clia NCEP thir nghiém dy bdo mua |&n cac
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ndm 2004-2005 cho Viét Nam. Két qua cho théy,
mod hinh WRF d3 nam bat duoc twong déi tot
vé dién mua |&n, tuy nhién vé lvgng mua 1dn
du béo chua thuc sy trung khép vai thue té [5].

Nguyén Van Thing va cong su (2011) d3
nghién ctru th nghiém dy bdo mua Ién khu
vuc Bic B Viét Nam cho thay, mé hinh WRF
nam bat dwoc kha tot cac tdm mua, nhiéu khu
vre ¢ lugng mua gan vai thuc té, tuy nhién
vung mua |é&n dy bdo chuwa thyc sy trung véi
thuc té€ [7]. Dang Hong Nhu va cong sy (2014)
da chi ra mdé hinh WRF cé kha nang mo phdng
phan bd khéng gian dot muwa 1&n lich s thang
11/1999 tai Hué, tuy nhién mé hinh khéng dy
bdo chinh xac hoan toan vé lwvgng mua tai tdm
mua |I&n nhat [4].

BUi Minh Tang va cong su (2014) da ap dung
thanh cdng md hinh WRF, NHM va so d6 déng
héa s6 liéu 3DVAR dé xay dwng 10 thr nghiém
ha quy md déng lwc vai d6 phan giadi 15 km
va 5 km. K&t qua cho thay, chat lvgng dy bdo
mua I&n & mién Trung va Tay Nguyén duogc cai
thién ddng ké sau khi dong hda s6 liéu quan trac
truyén théng (bé mat va trén cao) va sé liéu vé
tinh, ra da. Cac thir nghiém dy bdo mua 1&n vdi
do phén giai cao 5 km dya trén mo hinh WRF/
NHM véi dau vao tlr md hinh toan cau IFS (d6
phan gidi 14 km) va th{& nghiém déng hda s6 liéu
3DVAR & d6 phan giai 15 km cho chat lvgng dy
bdo mua tét nhat [1].

Do su khac biét vé diéu kién nhiét déng lwc,
co ché gdy mua Iédn & cac khu vee nghién ciru
khac nhau, méi so d6 tham s héa vat ly cé céc
uvu nhuoc diém khac nhau, chat lwvong dy bdo
clia md hinh trén mdi khu viee cling khac nhau
nén can phai cé nhirng nghién clru danh gid ky
nang cta md hinh cho tirng khu vuc cu thé va
cho mbi loai hinh thé thoi tiét khac nhau. Bén
canh d6, kha nang du bdo ctia mo hinh cling phu
thudc vao céc loai hinh thoi tiét khac nhau.

Nam BO va Tay Nguyén la khu vuwc cé mua
mua gan lién véi thoi ky hoat dong cla gié mua
Tay Nam, day cling la thoi ky cé sy hoat dong
manh cta xody thudn nhiét ddi trén Bién Pong.
Thuec t&€ quan trac cho thay, trong mot s trudng
hop mua Ién xdy ra & Nam B6 va Nam Tay
Nguyén khi c6 bdo xuat hién & Bién Ddng trong
cac thdng mua heé (6, 7, 8). Dy la hinh thé thoi
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tiét dadc biét khi cd su tuong tac gilra hoan lwu
b3o va hé théng gié mua Tdy Nam. Trong nghién
cru nay nhdm téc gid danh gid khad ndng dy bdo
cla m6 hinh WRF déi véi mét s& dot mua thoi
ky 2010-2014 & Nam B6 va Nam Tay Nguyén khi
c6 b3o hoat dong trén Bién Pong dua trén sy
50 sanh va tinh todn théng ké san pham cta md
hinh v&i cac s6 liéu quan trac bé mat.
2. Phwong phap va sd liéu nghién ciru
2.1. S6 liéu

S8 liéu ban d4au va sé liéu diéu kién bién phu
thudc thoi gian dwoc |ay tir dy bdo ciia mé hinh
toan cau GFS cung cdp bdi Trung tdm Qudc Gia
Dy bdo Moi trwong (NCEP) v&i d6 phan giai
0,5°x0,5° kinh vi. K&t quad du bdo mua tir md
hinh WRF cla 17 con b3o hoat ddng trén Bién
DPong tlr ndm 2010-2014, mdi con bdo duwoc
chay 3 [an v&i téng s6 51 trwdng hop nghién ctru
(Bang 1). S6 liéu str dung danh gia sai sé du bdo
bao gdm: Mua quan trac clia 17 tram thudc khu
virc Nam Bé va Nam Tay Nguyén (Bao Loc, Bubn
Ma Thudt, Kon Tum, Dak Noéng, Da Lat, Pleiku,
Lién Khwong, Dac T6, Budn HO, Ayun Pa, Mdrak,
My Tho, Phuéc Long, Son Hoa, Ca Mau, Rach
Gi4, Tay Ninh) va sé liéu vé tinh TRMM véi do
phan gidi 0,25°x0,25° kinh vi cho vung vi do tir
0°N - 40°N.
2.2. Thiét ké thi nghiém

Trong nghién ctru nay mé hinh WRF phién
ban V3.8.1 vdi ba luwdi 16ng tuwong tac hai chiéu
v@i d6 phan giai twong ingla: 54 km, 18 kmva 6
km (Hinh 1) duoc st dung dé tinh toan. Mién 1
gdém 110x100 diém ludivditoa dd tdm1a 13,0°N,
107,3°E, mién 2 gdm 199x175 diém lwdi, mién
3 gbm 187x199 diém ludi véi 38 muyc thing
dirng. Mién 1 dugc thiét k& dd rong dé mo hinh
c6 thé ndm bat dwoc cac qua trinh hoan luu quy
mo l&n dnh huwdng dén Viét Nam, cdc mién con
duoc thu hep pham vi bao tron khu viec Nam B6
va Nam Tay Nguyén. Bang 2 trinh bay b6 tham
s6 vat ly cia md hinh WRF dugc lwa chon dé mo
phong mua khu viee Nam B6 va Nam Tay Nguyén
khi c6 b3o hoat déng trén Bién Pong. Bd tham
s6 vat ly duwoc lwa chon hién dang dugc chay dy
bdo hang ngay tai Vién Khoa hoc Khi twgng Thly
van va Bién ddi khi hau.




Bdng 1. Danh sdch cdc con béo va sé trudng hop nghién ciru

Thoi gian du bao (TH2)

Tho'i gian dw bao (TH3)

20/07/2010 - 23/07/2010

21/07/2010 - 24/07/2010

15/07/2010 - 18/07/2010

16/07/2010 - 19/07/2010

23/08/2010 - 26/08/2010

24/08/2010 - 27/08/2010

29/08/2010 - 01/09/2010

30/08/2010 - 02/09/2010

10/06/2011 - 13/06/2011

11/06/2011 - 14/06/2011

21/06/2011 - 24/06/2011

22/06/2011 - 25/06/2011

28/07/2011 - 31/07/2011

29/07/2011 - 01/08/2011

29/06/2012 - 02/07/2012

30/06/2012 - 03/07/2012

22/07/2012 - 25/07/2012

23/07/2012 - 26/07/2012

16/08/2012 - 19/08/2012

17/08/2012 - 20/08/2012

18/06/2012 - 21/06/2012

19/06/2012 - 22/06/2012

21/06/2013 - 24/06/2013

22/06/2013 - 25/06/2013

01/07/2013 - 04/07/2013

02/07/2013 - 05/07/2013

31/07/2013 - 03/08/2013

01/08/2013 - 04/08/2013

06/08/2013 - 09/08/2013

07/08/2013 - 10/08/2013

13/08/2013 - 16/08/2013

14/08/2013 - 17/08/2013

17/07/2014 - 20/07/2014

18/07/2014 - 21/07/2014

STT Tén con bdo Tho'i gian dw bao (TH1)
1 Chanthu 19/07/2010 - 22/07/2010
2 Conson 14/07/2010 - 17/07/2010
3 Mindulle 22/08/2010 - 25/08/2010
4 Lionrock 28/08/2010 - 31/08/2010
5 Sarika 09/06/2011 - 12/06/2011
6 Haima 20/06/2011 - 23/06/2011
7 Nock-ten 27/07/2011 - 30/07/2011
8 Doksuri 28/06/2012 - 01/07/2012
9 Vicente 21/07/2012 - 24/07/2012
10 Kai-tak 15/08/2012 - 18/08/2012
11 Talim 17/06/2012 - 20/06/2012
12 Bebinca 20/06/2013 - 23/06/2013
13 Rumbia 30/06/2013 - 03/07/2013
14 Jebi 30/07/2013 - 02/08/2013
15 Mangkhut 05/08/2013 - 08/08/2013
16 Utor 12/08/2013 - 15/08/2013
17 Rammasun 16/07/2014 - 19/07/2014

30°N

20°N

10°N

0°

90°E 100°E 110°E 120°E 130°E

Hinh 1. Cdc mién tinh cia mé hinh

2.3. Phwong phdp ddnh gia

M6 hinh WRF duoc chay mé phéng 84 gio
trong dé 12 gi® tich phan dau khéng duorc st
dung v&i hai ly do: (1) Loai bd sé liéu trong
khodng thoi gian can bang md hinh (spin-up
time); (2) Lwgng mwa md hinh dwoc 1ay cung
thoi gian véi mua quan trac tir 12h ngay hém
trwdc dén 12h ngay hém sau (gio GMT), tuong
ng véi mua quan tric tai tram & Viét Nam

Bdng 2. So d6 vt ly st¥ dung trong thi nghiém

L&p bién hanh tinh

YSU

Tham s6 hda dé&i lvu

Betts-Miller-Janjic

So db6 vi vat ly may Thompson
Blrc xa séng ngan Dudhia
Blrc xa séng dai RRTM

dugec tinh tlr 19h ngay hém trwdc dén 19h ngay
hém sau (GMT+7). Céc thong sé vat ly cha mé
hinh dwgc chon trén Bang 2.

Két qua dy bdo dugc danh gid véi s6 liéu
quan trac thong qua céc chi s6 théng ké sau:

- Sai sé trung binh:

1 N
ME =  2(F-0)
i=1

- Sai s6 tuyét déi trung binh MAE:
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1 N
MAE = §2_|F- O]
i=1
- Sai sé binh phuong trung binh (RMSE - Root

mean square Error): 1S
2
RMSE = ,/W;(E- 0.)

Trong d6, N 13 dung lwvong miu, F la gid tri
du bdo, O, 1a gia tri quan trac.

- Bdnh gid du bdo pha:

Danh gid su phu hop gitra s6 [an hién twong
duoc du bdo va quan tric xay ra dwa vao bang
ngau nhién (Damrath, 2004) [2, 9]:

Hits (H) = dy bdo cé, khi quan trac co.

Misses (M) = dy bao khong, khi quan trac cé.

False alarms (F) = du bao cd, khi quan trac
khong.

Correct negatives (CN) = dy bdo khong, khi
quan trac khéng.

+ Danh gia ty so gitta vung du bdo va ving
tham sat (BS hay FBI - Bias score):

H+F
H+M

FBI < 1: Vung du bdo nhé hon vung tham sat.

FBI >1: Vung dy bao I&n hon vung tham sat.

FBI = 1: Vung du bao trung vdi vung tham sat
(gia tri ly tuwédng).

+ Xac suat phat hién (Probability of Detection
- POD) H

- POD=ji

POD cho biét kha nang thanh céng clla mo
hinh, co gid tri trong khoang (0, 1), POD =1 la gia
tri ly twédng mé hinh dugc xem la hoan hao. POD
cang gan 1 thi chat lvgng md hinh cang cao, POD
chi nhay d6i véi nhirng hién tugng khéng dy bao
duorc chir khong nhay déi véi phat hién sai.

+ Ty phan phat hién sai (False Alarms Ratio
- FAR) .

FAR = 0 F

FAR cho biét ty & mé phdng/du bdo khdng
cta mé hinh (mé hinh cho két qud cé nhung
thue té€ hién twong khéng xay ra). Gia tri FAR
bién déi tir (0, 1), tdi wu FAR = 0.

+ Diém s6 thanh cdng (Critical Success Index
- CSI hay Threat Score - TS)

FBI =

_re._H
CSI=TS= i Evh

Pham vi bién thién cla CSI tir 0 dén 1. CSI =0
nghia la m6 hinh khong cé ky nang, CSI = 1 mo
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hinh Ia hoan hao.

+ Chi s6 du bado dung (Percentage Correct -
PC hay Eraction Correct - FC)

H+CN

M+F+H+CN

Gia tri cGa PC bién d6i trong khoang tir 0 dén
1. Néu mé hinh 1a hoan hdo, tirc két qua mé
hinh trung khép hoan toan véi quan trac thi PC
bang 1, nguoc lai, PC s& bang 0 néu tat cad moi
trudng hop két qua cta md hinh déu nguoc vdi
quan tric. PC cang lén chi s6 du bao ding mo
phéng, dy bdo clia md hinh cang cao.

PC =

3. K&t qua va thao luan
3.1. Sai sé théng ké trung binh

Két qua danh gid céc chi s6 thdng ké trung
binh dy bdo mua cla 17 con b3o hoat déng trén
Bién Pong duoc trinh bay trén Bang 3 va Bang
4. K&t qua tinh todn cho thay chi s6 ME ¢ gia tri
duong & hau hét cac tram quan tric cho ca ba
han 24h, 48h, 72h chirng t6 du bdo ctia md hinh
WREF c6 xu thé& I&n hon so véi quan trac thuc té.
Trong ba han 24h, 48h va 72h sai s6 dy bdo mua
ctia mé hinh khéng cé su khéc biét nhiéu gilra cac
han du bdo cu thé, sai s6 MAE phé bién trong
khoadng 7-15 mm, trong do, sai sé nhd nhét tai
tram Mdrak |a 5,6 mm trong han 48h, |&n nhat
tai tram Pleiku 23,6 mm trong han 48h, sai s6
quan phuong (RMSE) phd bién trong khodng 10-
20 mm trong dé sai s6 I&n nhat tai tram Pleiku
dén 40 mm, nho nhat tai Ayun Pa la 8,1 mm trong
han 72h. Sai s6 dy bdo mwa cla mé hinh khong
6 sy khac biét nhiéu gitra cac han dy béo. Gia tri
RMSE theo cac han dy bao 24h, 48h va 72h lan
lwotla 21,2 mm, 22,9 mm va 18,8 mm tuwong tng.

K&t qua danh gid dy bao pha cho thay, vdi
ngudng mua vira (16-50 mm) va nguwdng mua
to (>50 mm) chi sé FBI tdng theo céc han dy
bdo, c6 nghia 1a d6i vdi han dy bdo 72h mé
hinh cho két qud dy bdo dién mua I&n hon so
vGi thuc té€, dac biét 13 doi véi ngudng mua
to. P6i véi xac suat phat hién (POD), md hinh
c6 kha nang du bdo tai ngudng mua vira vadi
xac sudt phat hién cao hon ngudng mua to
& ca 3 han dy bao. O ngudng mua vira POD
cé gia trj tir 0,34 dén 0,41 trong khi & ngudng
mua to POD cé gid tri tir 0,1 dén 0,18. Vé ty |&
mé phéng/du bdo khdng, gia tri chi s6 FAR &




ngudng mua ldn cao hon so vdi ngudng mua
vlra, nghia 1a & ngudng mua lén mé hinh dé dy
bdo khéng hon so vdi ngudng mua vira. Gid tri
FAR d6i v&i ngudng mua vira 1a 0,7-0,78, ddi
v&i ngudng mua to la 0,92-0,96.

Diém s6 thanh cdng (CSI) khéng cao, ngudng
mua vira c6 diém s6 thanh cdng cao hon ngudng

mua to. Diém sé thanh cdng véi ngudng mua
vira 1a 21% & han du bao 24h, v&i ngudng mua
to 1a 5% & han dy bao 24h va 72h. Chi sé duv bao
dung (PC) ctia mé hinh kha cao & ca hai ngudng
mua, dac biét la ngudng mua to. O han dy béo
72h chi s6 dy bdo dung véi ngudng mua vira la
72%, ngudng mua to la 96%.

Bdng 3. Sai s6 trung binh 17 con béo cho 17 tram quan trdc

TRAM HAN 24H (mm) HAN 48H (mm) HAN 72H (mm)
ME MAE RMSE ME MAE RMSE ME MAE RMSE
Bao Loc 12,0 21,7 35,7 6,6 19,6 28,2 8,2 17,7 24,8
Bubn Ma Thuot 1,7 9,0 12,2 5,7 11,6 20,6 4,7 12,3 19,1
Kon Tum 5,9 15,2 20,6 5,4 15,7 22,5 10,8 16,0 23,7
D3k Nong 7,6 172 | 233 | 148 | 210 | 302 | 11,0 16,1 20,6
ba Lat 7,6 10,9 14,8 6,8 9,7 13,6 5,0 8,5 12,6
Pleiku -6,5 23,6 38,0 4,1 23,6 40,0 11,3 13,8 20,4
Lién Khuong 6,3 11,7 14,7 8,2 14,8 20,0 51 9,0 12,0
Dak T6 7,8 14,2 19,9 7,2 18,4 23,7 10,7 18,0 26,2
Budn Hb 5,3 13,0 19,7 2,8 10,3 13,8 5,6 10,9 16,5
Ayun Pa 3,2 7,3 12,1 4,9 91 15,1 4,1 5,9 8,1
Mdrak 4,9 6,8 9,2 3,8 5,6 8,7 3,2 8,6 16,1
My Tho -3,9 7,8 11,2 -1,6 8,4 11,8 -0,7 7,2 10,4
Phudc Long 6,1 17,4 23,5 8,5 15,8 21,2 6,8 15,0 21,2
Son Hoa 0,3 6,8 9,6 2,2 10,8 20,3 0,9 7,6 12,8
Ca Mau 1,0 7,5 10,3 5,2 11,7 21,2 0,6 10,8 18,1
Rach Gia 12,6 18,5 25,4 10,3 18,2 26,4 9,3 13,9 20,0
Tay Ninh 4,5 10,0 14,7 4,3 10,7 16,9 3,0 8,2 13,8
Bdng 4. Diém sé ddnh gid muwa theo cdc nguwédng
Nguwdng >16 mm >50 mm SAI SO (mm)
Piém sd FBI POD | FAR | CSI PC FBI POD FAR CSI PC ME | MAE | RMSE
24h 1,38 |041| 0,7 | 0,21 | 0,68 | 1,54 | 0,12 | 0,92 | 0,05 | 0,94 4,5 12,9 | 21,2
48h 1,45 |1 0,34 0,76 | 0,16 | 0,68 | 2,35 0,1 0,96 | 0,03 | 0,93 59 13,8 | 22,9
72h 1,72 10,38 (0,78 | 0,16 | 0,72 | 2,64 | 0,18 | 0,93 | 0,05 | 0,96 59 | 11,7 | 18,8

3.2. Bdnh gid khé nding mé phdng cho trwong
hop mwa Ion dién hinh cda con béo Utor hoat
déng trén Bién Béng

B3o Utor hinh thanh tir mot 4p thap nhiét déi
& ngoai vung bién phia Déng clha Philippines cé
vi tri & vao khodng 12,3°N; 135,9°E vao ngay
8/8/2013, dén 18h ngay 9/8/2013 ap thap

nhiét d&i da manh Ién thanh bdo ¢ vi tri tam
khoang 13,5°N; 131,7°E, vao th&i diém nay, mua
dong bat dau xuat hién nhiéu & Tay Nguyén va
Nam B& nhung lugng mua phd bién khong lon.
Sang dén ngay 10/11/2013 b3o Utor tiép tuc di
chuyén theo huwdng Tay Tay Bac vdi cuwong do
manh [én, mua I&n tap trung & khu viec Nam Tay
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Nguyén nhung sang dén ngay 11/08 thi mua
déng lai giam & khu vie nay nhung lai ting 1én
rd rét & Nam Bo va duy tri cho dén ngay 12/8.

110°E 115°E 120°E

110°E 1158'E 120°E

Dén ngay 13/8 mua & khu vuc gidm di nhanh
chéng va b3o Utor d6 bd vao Quang Béng, Trung
Qudc ngay 14/8/2013 (Hinh 2, Hinh 3).

125°E 130°E 135°E

20'N

15°N

125°E 130°E 135°E

Hinh 2. Quy dao béo Utor [Ngudn: http://agora.ex.nii.ac.jp]
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Hinh 3. Dién bién mwa & Nam Bo va Nam Tdy Nguyén tir ngay 9-13/8/2013

Truong hop mua Ién lién quan téi con bao
Utor ndm 2013 dugc danh gid cy thé dé thay
duoc kha nidng md phdng dién muwa cdia md
hinh WRF trén khu vuc nghién cru khi cé bao
hoat déng trén Bién Pong. Hinh 4 md ta téng
lwvong mua tich 10y 3 ngay (19h00 ngay 10/8 dén
19h00 ngay 13/8) tir s6 liéu quan trac bé mét, s6
lidu vé tinh va s8 liéu moé phéng bang mé hinh
WRF cho khu vuc Tay Nguyén va Nam BO cho
thay, mé hinh d3 mé phong lvgng mua khu vy
khd gan véi lwong mua lwgng quan trac tai tram
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(Hinh 4a, 4b), tuy nhién & mét phan dién tich
khu virc Nam Tay Nguyén (LAm Déng) mé hinh
cho két qua mé phdng cao hon so véi quan trac.
S6 liéu muwa phéan tich tir vé tinh TRMM (Hinh
4c¢) cling cho thdy mua xuat hién trén khu vuc
nghién ctru, tuy nhién luvgng khéng cao nhw
quan trac tai tram. Diéu nay cd thé ly gidi 1a do
vé tinh chi bay qua Viét Nam 2 [an mdi ngay nén
khéng ndm bat dwoc chinh xac vé lwvgng mua,
tuy nhién vé dién mua thi cling kha twong déng
véi quan trac (Hinh 4a, 4c).
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K&t qua du bdo mua tir md hinh va quan tréac
cac ngay 11-13/08/2013 (Hinh 5) cho thay, mé
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Hinh 4. Ligng mua tich Iy [mm] 72h tir ngay 10-13/08/2013:

a) M6 hinh WRF, (b) Quan trdc, (c) Vé tinh
nhién vé lvong muwa md hinh cho két qua cao
hon so véi quan trac.
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4, K&t luan

Qua phéan tich danh gié két qua du bdo mua,
mua lén & khu viec Nam B6 va Nam Tay Nguyén
khi c6 b3o hoat dong trén Bién Dong thoi ky
2010-2014 cho thay, md hinh WRF cé xu thé du
bado cao hon so véi quan trac & ca 3 han 24h,
48h, 72h (ME ¢6 gid tri dwong & hau hét cac
tram quan trac), sai s6 quan phuong (RMSE)
phd bién trong khoang 10-20 mm, trong dé
sai s& |&n nhat tai tram Pleiku dén 40 mm,
nhd nhat tai Ayun Pa 1a 8,1 mm trong han 72h.
Két qua dy bdo dién muwa cao hon so vdi quan
trac (FBI >1). D8i vdi trvdng hgp mua I6n dién
hinh lién quan dén con b3o Utor ndm 2013,
mo hinh WRF md phéng khé tét vé dién mua
trén khu vire nghién clru. Mua dy bao trén ludi

clia mé hinh cé thé nam bat dwoc tuwong doi
t6t mét s6 cue tri dia phwong mua thé hién
tai sO liéu tram, trong khi muwa lwéi quan trac
vé tinh TRMM khong ndm bat duoc cac cuc tri
dia phwong nay. Nhu vay, cé thé sir dung md
hinh WRF du bao mwa, mua |&n khu viec Nam
BO va Nam Tay Nguyén khi cé bdo hoat dong
trén Bién Déng, dac biét 1a ddi v&i cac dot mua
I&n khi cé bdo hoat dong trén Bién Dong. Trén
day méi chi la két qua budc dau, dé cé thé ing
dung m6 hinh WRF dy bdo mua |&n trong du
bdo nghiép vu can thyc hién dy bdo cho nhiéu
trwong hop thir nghiém hon nira, tir do cé thé
danh gia mirc do 6n dinh cla mé hinh va nghién
ciru phuong phdp hiéu chinh théng ké két qua
dy bdo cla md hinh.

L&i cdm on: Bai bdo duwoc hoan thanh nho két qua nghién ciru cia Dé tai “Nghién ciru co ché nhiét
déng lwec gdy muwa Ién va kha néng duw bdo muwa Ién mua hé khu viee Nam B6 va Nam Tdy Nguyén do
twong tdc gié mua Tdy Nam - béo trén Bién Péng”, Md s6: 2015.05.12.

10.

50

Tai liéu tham khao
BUi Minh Tang va cong sy (2014), “Nghién ctru xay dwng cong nghé du bdao mua I&n thoi han 2-3
ngay phuc vu cdng tac cdnh bdo sém |G lut khu vue Trung Bé Viét Nam”, Bdo cdo téng két dé tai
nghién ctru khoa hoc cép Nha nuée.
Cong Thanh va cdng sy (2016), “Dénh gid kha nang dy bado mua do bdo bang mé hinh RAMS”,
Tap chi Khoa hoc - Pai hoc Quéc gia Ha Néi, Cdc Khoa hoc Trdi dét va Méi trwdng, tap 32, s6 35,
tr.195-201.
D6 Huy Dwong (2005), “Kha ndng du bdo mua lén & Viét Nam bang md hinh WRF”, Tap chi Khi
tugng Thiy vdn.
Dang Hong Nhw, Nguyé&n Vin Hiép (2016), “Nghién ctru vai tro clia van tai 4m trong dot mua lén
thang 11 ndm 1999 & mién Trung bang mé hinh WRF”, Tap chi Khi twong Thiy vén, 3/2016.
Hoang DBlrc Cwdrng va cong su (2009), “Dy bao mua 1én & khu vire Trung Trung Bd bang mé hinh s8
tri”, H6i thdo Quéc té Gié mua chdu A tai Do Néng, 3/2009.
Lé Van Thién, Nguyén Vin Thang (2004), “Dv bao mua cuc lén trén khu vuc Viet Nam bang mo
hinh WRF”, Tuyén tdp bdo cdo Hoi thdo khoa hoc lén thir 8, Vién Khoa hoc Khi tugng thiy vdn va
Moéi truong.
Nguyé&n Vin Thang va cong su (2011), Thi nghiém dw bdo mua Ién bdng mé hinh WRF cho khu vurc
Bdc B6 Viét Nam, Héi thdo Quéc té Gié mua chdu A tai Do Néng.
Tran Tan Tién va Nguyén Thj Thanh (2011), “Péng hda dit liéu vé tinh modis trong mé hinh WRF
dé du bdo mua ldn & khu viee Trung B8”, Tap chi Khoa hoc - Bai hoc Quéc gia Ha Néi, Khoa hoc Ty
nhién va Céng nghé, sé 3S, tr.90-95.
Damrath, U., (2004), Verification against precipitation observations of a high density network - what
did we learn, Intl. Verification Methods Workshop, 15-17 September 2004, Montreal, Canada.
Mdiller, O. V., Lovino, M. A., Berbery, E. H., Miiller, O. V., Lovino, M. A., & Berbery, E. H. (2016),
Evaluation of WRF Model Forecasts and Their Use for Hydroclimate Monitoring over Southern

TAP CHi KHOA HOC BIEN DOI KHi HAU
S8 2 - Thang 6/2017




South America. Weather and Forecasting, 31(3), 1001-1017.

11. Zhang, C., Wang, Y., Lauer, A., Hamilton, K., Zhang, C., Wang, Y.,... Hamilton, K. (2012), Configuration
and Evaluation of the WRF Model for the Study of Hawaiian Regional Climate. Monthly Weather
Review, 140(10), 3259-3277.

VERIFICATION OF WRF SUMMER RAINFALL FORECASTS OVER THE SOUTH
AND CENTRAL HIGHLAND OF VIET NAM IN ASSOCIATED WITH TYPHOONS
IN THE EAST SEA

Vu Van Thang®, Vu The Anh®, Tran Duy Thuc®, Truong Ba Kien"), Nguyen Van Hiep?
@Viet Nam Institute of Meteorology, Hydrology and Climate change
@|nstitute of Geophysics, Viet Nam Academy of Science and Technology

Abstract: This study examines rainfall forecasting skills of WRF model over the South and the Southern
part of Central Highlands in associated with tropical storm activity in the East Sea in the period 2010-2014.
The initial and boundary conditions for the WRF model are from the NCEP-GFS model with a horizontal
resolution of 0.5x0.5 degrees. The observed rainfall data at 17-surface stations were used to validate the
model skills. The results show that the WRF model tends to oversimulate rainfall. In case of heavy rainfall
caused by Utor typhoon, the model (WRF model) simulates quite well rainfall distribution for the specific
research site. It is also able to capture as well some local extreme rainfall events.

Keywords: WREF, rainfall forecast, statistic errors.
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NGHIEN CU'U PANH GIA NGUON LU'C U'NG PHO VO
BIEN DOI KHi HAU CUA HE SINH THAI - XA HQI TAI 3 XA
THUQC HUYEN TIEN HAI, TINH THAI BINH

Hoang Thi Ngoc Ha va Trwo'ng Quang Hoc
Trung tdm Phdt trién Céng ddng Sinh thdi (ECODE)

Ngay nhén bai 2/5/2017; ngay chuyén phdn bién 22/5/2017; ngay chép nhdn déng 15/6/2017

Tém tat: Ngudn lurc hay tai sén hay hep hon Id ngudn vén phdt trién dwoc hiéu mét cdch khdi qudt la téng
thé vj tri dja ly, tai nguyén thién nhién, nguén nhén luc, co s& ha téng, dudng 16i chinh sdch,... ¢ thé duoc
khai thdc nhdm phuc vu cho viéc hoach dinh cdc dwdng 16i, chinh sdch phdt trién cia mét ldnh thé nhét dinh.
Ngudn luc la yéu té quan trong dé xdy dwng cdc gidi phdp trong cdc k€ hoach, chwong trinh va du dn phadt
trién néi chung, phong chéng thién tai va bién déi khi hdu ndi riéng. Trong thuc té hién nay cé nhiéu cdch
ddnh gid ngudn lyc va thudng chu trong hon téi ngudn lwc tai chinh va ngudn luc vt chét/co sé ha tédng. Bai
bdo nay trinh bay két qud budc déu cia Nhém nghién ciru lién nganh ECODE khi k€ thira, phdt trién va irng
dung phuong phdp ddnh gid Chi s6 chéng chiu thién tai, khi hdu (Climate Disaster Resilience Index - CDRI,
ma trdn 5*5) dé ddnh gid ngudn luc phdt trién va khé ndng chéng chju thién tai - khi hdu (Climate - Diaster
Resilience) cta hé sinh thdi - xd héi (Social - Ecological System), phuc vu cho viéc xdy dung ké hoach hanh
ddng thich tng vdi bién déi khi hdu cép dia phurong (cp huyén) & huyén Tién Héi, tinh Thdi Binh. Nhiéu chi
tiéu, chi s6 ddnh gid phi hop vdi cdc chi tiéu clda Chuong trinh Néng thén mdi, cdng ddng cd thé dp dung
duoc, va do dé phurong phdp nay nén duwoc nhdn réng ra & cdc dia phurong khdc.

Tir khéa: Ngudn lurc, chi sé chéng chiu thién tai - khi hdu, bién d6i khi hdu, hé sinh thdi - x& héi, phdt trién

bén virng.

1. Dat van dé

Khi bién déi khi hau (BDKH) dang trd thanh
thach thrc I&n nhat cho phét trién bén vitng
trong bdi cdnh bién déi toan ciu hién nay thi
cong tac tng phod véi BDKH dugc xem la hoat
doéng wu tién clha bat ky qudc gia, 1anh thd, dia
phuong nao trén thé gidi [2,28,30]. Ngudn lyc
la yéu t6 rat quan trong dé dé xuat céc chién
lvgce, k€ hoach phat trién ndi chung, ing phé
v&i BDKH néi riéng [13].

Quan niém vé ngudn luc rat khac nhau, phu
thudc vao tirng pham vi, hoan canh va muc tiéu
nghién clru, phat trién. Ngudn luc hay tai san
hay hep hon |1a v8n cho phat trién dwoc hiéu
mot cach khai quat 1a tdng thé vi tri dia |i (tai
nguyén vi thé), tai nguyén thién nhién, ngudn
nhan lyc, chinh sach,... & ca trong nudc va ngoai
nudc, ¢ thé duwoc khai thac nham phuc vu cho
viéc phat trién kinh t&, x3 hoi - van hdéa cda mét
I3nh thé nhat dinh [13]. Ngudn luc khdng phai
|a bat bién ma thay ddi theo khéng gian va thoi
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gian. Con ngudi cé thé 1am thay d6i ngudn luc
theo hudng co lgi cho minh [26].

Ngudn lwc duge phan chia thanh cdc nhém
khédc nhau tuy theo tinh chat, pham vi va muc
dich st dung. Theo tinh chat, dwoc chia thanh
ngudn luc vat chat va ngudn luc phi vat chat;
theo khu vuc hanh chinh qudc gia, ngudn luc
dugc chia thanh ngudn lyc trong nuwdc va nguén
lye tlr nwdc ngoai. Trong thuc té quan ly, ngudn
lwc phéat trién dwoc phan chia theo chlng loai:
Ngudn luc ty nhién (bao gdm ca tai nguyén thién
nhién), ngudn luc vat chat/co s& ha tang, ngudn
Iyc kinh t& (bao gdm ca tai chinh), ngudn lyc x3
hoi (bao gdbm ca con ngudi), va ngudn lyc thé ché
(bao gbm ca chinh sach va t8 chirc thye hién).
N&ng luc phét trién - co sé quan trong dé dé xuat
cac gidi phap phat trién, cia mét t6 chirc, mot
cong dong, mdét dia phuong thudng dua trén
viéc danh gia téng hop cac ngudn luc nay [16, 8].

Trong thuyc té€ phat trién & nudce ta ndi chung,
cac hé théng tu nhién, kinh té - xa héi dwoc phan
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chia thanh nhitng khu vuec, linh vuc khac nhau
thudc sy quan ly nha nwdc cha cac B, nganh va
cac dia phuong. Pé tao sy thdng nhat trong qué
trinh thye hién ching ta phai tich hop/long ghép
cac yéu t6 tac dong (mdi trwdng, thién tai, BDKH,
phét trién bén virng,...) vao cac chién luoc, quy
hoach, k& hoach, chuong trinh phat trién, dac
biét 13 trong phat trién kinh t& - xa hoi (KT-XH).
NGi nhu vay, c6 thé hiéu la ngudn lyc cho tng
phé véi BDKH, theo nghia chung nhat, bao gom
tat ca cac ngudn luc cho phét trién KT-XH [5, 10].

Ngudn luc trong cac chién lvoc, k& hoach
ng phdé véi BDKH thuong duwgc chu trong
hon vao ngudn lyc tai chinh va co s& ha ting
[12]. Nhuwng trong thuc té, ddc biét 13 & cdp dia
phuong (nhu cdp huyén, xa) thi viéc huy déng
ngudn lyc tai cong dong rat da dang, linh hoat
va Ién hon nhiéu. Hién nay c6 nhiéu cach danh
gid dinh tinh va dinh lwgng cic tac déng cla
BDKH nhuwng chua cé nhiéu phuong phap danh
gid ngudn luc mot cach tdng thé dé trng phé vai
BDKH, dac biét la nhitng phuong phap dénh gid
dinh luong [3, 7].

DEé danh gid kha ndng chéng chju va thich
rng clla mot hé thdng, moét khu vye trudc BDKH
thi cAn phai xem xét mot cich toan dién va day
dd cac loai ngudn luc vai su thay ddi theo khong
gian va thoi gian [25, 27]. Phuong phap Chi s6
chdng chiu thién tai, khi hu - CDRI (Climate Di-
saster Resilience Index) dau tién dwoc sir dung
dé danh gid kha nang chdng chiu véi thién tai
- khi hau cho m6t khu vuc (hé sinh thai - xa hoi)
nhat dinh. Mat khac, vé ban chat thi khd ndng
chdng chiu lai la biéu hién rd nhat “strc khoe”
cla hé théng. Vi vay, CDRI mét mat biéu hién
kha ndng chéng chiu cda hé théng déi vdi cac
tac dong tlr bén ngoai, nhung déng thoi cling 13
bi€u hién cla tiém ndng phat trién.

Nghién ctru nay do Nhom nghién ctru lién
nganh “Phdt trién Céng ddng Sinh thdi” - ECODE
thwc hién trong khuén khé du an “Thdc ddy
vai tro tién phong cua thanh nién trong thich
rng véi BBKH viing déng bdng séng Hong” tai
3 huyén Cat Hai (Hai Phong), Giao Thay (Nam
Dinh) va Tién Hai (Thai Binh) (cda Dy 4n READY,
MCD/AMDI/CERD, 2016-2018).

Bai viét ndy nham muc tiéu: i) Phat trién va
rng dung phuong phap Chi s6 chéng chiu thién
tai, khi hau v&i ma tran 5*5 dé danh gid nguén

Iwc phat trién va khd nang ng phé véi BDKH
cla hé sinh thai - x3 hdi trong céc diéu kién cu
thé cda dia ban nghién ctru; ii) S dung két qua
trén nhv mot dau vao dé xay dung k& hoach
thich &rng v&i BDKH cho dia phuong.

Bai béo trinh bay nhitng két qua th{r nghiém
vé rng dung phuwong phap danh gid CDRI cho
danh gid ngudn lyc cta hé sinh thai - xa hoi vai
quy md cip xa (co thé phat trién 1én cho cdp
huyén) va rat ra nhirng bai hoc cho Viét Nam.
2. Dia diém, pham vi, déi twgng va phuong
phap nghién ctru

Nghién ciru dugc tién hanh trong ndm 2016-
2017 tai huyén Tién Hai (Thai Binh) & 3 x3 dién
hinh, dai dién cho cdc phan vung sinh thai - xa
hoéi cha huyén: Tay Tién, Ddng Trung va Nam
Phu. Mdi khu vuc nghién ctru (& day la x3) duoc
xem nhuw mot hé sinh thai - x3 héi - sy t6 hop
cla 2 hé (hé sinh thai va hé x3 hoi), tap trung
vao cac yéu td ty nhién, x3 hoi, thé ché,...

D6i twong nghién ctru: Dénh gia ngudn lwc
rng phé véi BDKH va phat trién bén virng theo
phuwong phap CDRI.

Déi turgng khdo sat: Cac loai ngudn lyc va cac
chi s6 thanh phan cda nd; tinh hinh bién d6i khi
hau (biéu hién, dién bién, tac dong).

Cdch tiép cén chinh: Tiép can hé théng - lién
nganh/dwa trén hé sinh thai (Interdisciplin-
ary/ecosystem-based approach), két hop trén
- xudng/ dudi - lén/dwa vao céng déng (Top -
down + Bottom - up) va ti€p can cd su tham gia
(Participatory approach),... Hé théng duogc ap
dung trong nghién cttru nay la hé sinh thai - xa
hoi [17, 18].

Phuong phdp nghién ctru: Gém cac phuong
phap nghién ctru xa hoi hoc (nghién ctru tai liéu
th cap, khao sat thyc dia,...), tham van chuyén
gia va phuwong phap CDRI - danh gid chi s6 chéng
chiu thién tai - khi hau. Trong dd, cdc céng cu
chinh dugc str dung gdm nhém coéng cu PRA?
- ddnh gid nhanh cé sy tham gia v&i phan tich
SWOT, khao sat lat cat, so d6 Venn, phdng van
sau cau trdc va ban ciu tric, ma tran 5*5 [16].

CDRI (Climate Disaster Resilience Index) -

W Hé sinh thai - x3 hdi (social-ecological system) la
mot phan hé clda hé sinh thai - nhan van, nhan manh
yéu t6 xa hoi va thé ché kém theo [5, 26].

2 PRA: Participatory Rural Appraisal.
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danh gia chi sé chéng chiju thién tai - khi hau 1a
phuong phap méi duwoc xay dwng va ap dung vao
khodng mét thap ky gan day trong cac nghién
ctu danh gid kha nang chéng chiu BDKH cla 1
khu vire, cdng ddng, ving sinh thai cdnh quan [23,
25]. Phuwong phdp nay ban dau duoc phat trién va
ap dung cho mot s nghién clru, dy an lién quan
dén tang cudng kha nang chéng chiu thién tai cla
cdng déng, chl yéu la khu vuc dd thi, sau d6 1a
chdng chiu thién tai, khi hau cho cac thanh phd
dé bj t8n thuwong & khu vuc chau A [23, 24]. Giai
doan tlr ndm 2008-2010, Sang kién Chdng chiu
Thién tai, Khi hdu (Climate and Disaster Resilience
Initiative/CDRI) da duwoc cac nhdm nghién clru
qudc té tirng budc phét trién cic bd chi s6 theo
phuong phap CDRI va (rng dung cho téng cdng 47
thanh phé & khu vuc chau A - Thai Binh Duong
dé danh gid mirc d6 (ng phé hién tai véi thién tai
va BDKH (trong dé co 4 thanh phd clta Viét Nam:
Ha Noi, Hué, ba Nang, H6 Chi Minh) [1, 25]. Cac
nha khoa hoc d3 chi ra rang, kha nang chéng chiu
va phuc hoi cla cic hé théng kinh té, x3 hoi, moi
trwdng sau cac thdm hoa ty nhién cao hay thap
duoc thé hién & 5 yéu t6 cla hé théng: Kinh té&
(Economic), VAt chat (Physical), Xa héi (Social), Tw
nhién (Natural) va Thé ché (Istitutional) [24, 25].

Dua trén diéu kién cu thé cia dia phuwong,
khung 5*5 (CDRI) v&i céc tiéu chi va chi s6 danh
gid duwoc diéu chinh cho phu hop.

Danh gid gid tri cla céc tiéu chiva chisé trong
khung 5*5 da dugc diéu chinh dya trén két qua
cla cac hoat dong: i) Théng tin, s6 liéu dwoc thu
thap qua bang hdi 5*5; ii) Tham van/thao luan
nhém cdng dong; iii) Tham van cac cap chinh
quyén; iv) Tham van chuyén gia (s& trinh bay chi
tiét trong phan két qua va thao luan).

3. Két qua va thao luin

Cdc ddc truwng cua khu vue nghién ciru

Tién Hai la huyén ven bién & phia Pong Nam
tinh Thai Binh. Pay la vung dat tré, mdi dugc
boi dap vao dau thé& ky 19 khi Doanh dién st
Nguyén Coéng Tr&* dwa dan dén khai hoang Ian
bién 1ap nén cac lang x3 tai day. Ba x3 Tay Tién,
Dong Trung va Nam Phu dai dién cho 3 tiéu vung
sinh théi - x3 hdi véi nhitng dac trung riéng vé ty
nhién, kinh té&, xa héi cha huyén Tién Hai: 1) X3
Tay Tién dién hinh cho tiéu vung ndi déng thap
trling phia trong dé bién va gidp séng (nudc 19);
2) X3 Nam Phu dién hinh cho tiéu vung ven bién
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phia gidp dé bién cé rirng ngdp man (nwdc lg va
nwdc man), va 3) X3 Déng Trung dién hinh cho
tiéu ving ndi déng cao (nudc ngot).

Két quad danh gia tdc ddong cha BDKH va tinh
dé bi tén thwong cla 3 x3 ndi rieng va huyén
Tién Hai ndi chung theo cach tiép can dya trén
hé sinh thai (EbA) cho th3y khu vic nay bi tac
déng manh mé bdi BDKH vdi céc biéu hién tiéu
bi€éu nhuw bdo, myc nwdce bién dang, gia ting xam
nhap man, tang ngap lut trong mua mua va han
hén, thi€u nudc vé mua khé. Diéu nay gy anh
huwdng tiéu cuc dén cac hé sinh thai ty nhién va
doi séng, san xuat cia ngudi dan, dac biét |13 cac
sinh k& néng nghiép [4]. Viéc xdy dung mot ké
hoach hanh déng (tng phd v&i BBKH duoc dia
phuong xac dinh la mot nhiém vu trong tam.
Theo d6, can thiét phai ddnh gid cac ngudn luc
cta dia phuong - co s& quan trong nhat dé xac
dinh cac gidi phap (ng phd cling nhu lwa chonra
céc giai phap wu tién [30].

Khung phén tich va ddnh gid nguén lwe

Tai Viét Nam d3 cé mét vai nghién clru gan
day c6 lién quan d3 dé xuat bd chi s6 vé kha
nang thich ng véi BBDKH [9]. Nam 2014, Nhém
ECODE d3 (rng dung thi diém viéc phan tich céc
chi s6 CDRI vao nghién ctru danh gid kha nang
chéng chiu BPKH khu vuc d6 thi - quan Ngd
Quyén, Hai Phong [3,6] va sau do tiép tuc phat
trién, (rng dung trong mot nghién ciru khac tai
khu vuc d6ng bang séng Hong.

Phuong phdp CDRI gdm hai cdng cu chinh 13
bang thu thdp thong tin 5*5 va ma tran 5*5. Ma
trdn 5*5 13 t6 hop cla 5 loai ngudn luc bao ham
25 théng s6 va 125 bién s6 thanh phan (Bang 1).
Mbi ngudn lyc bao ham 5 yéu t6/tiéu chi dién
hinh va mbi tiéu chi bao gom 5 chi s6 dwoc chon.

Ung dung phuwong phdp CDRI trong ddnh
gid nguén lyc va khd nédng tng phé vdi bién
déi khi hdu tai dia ban nghién ctru

Sau khi nghién ctru hién trang KT-XH, tu nhién,
tinh hinh BDKH va ra sodt két qua thyc hién Chuong
trinh Néng thdn mdi cha tirng dia phwong, nhdm
nghién clru da dé xuat Bang thu thap théng tin 5*5
va ma trdn 5*5 vdi cac ndi dung, chi sé phu hop véi
diéu kién thuc té cha dia phuong. Bang thu thap
thong tin 5*5 nham thu thap thong tin, s6 liéu the
cap tir cdng dong va céc cap quan ly khac nhau (x3,
huyén) phuc vu cho viéc danh gid nguén lyc theo
ma tran 5*5 [3,6].




Bdng 1. Cdc loai ngudn lwec va cdc chi sé thanh phén cia ma trdn 5*5 [23-25]

Ngudn lwc/tiéu chi Chi s6 clia cac ngudn luc

Ha tang/Co s& vat chat | Dién, nwdc, vé sinh mdi trudng va chat thai ran, co s& ha tang va dudng, nha va

dat.

Xa hoi Dan s6, strc khde, gido duc va nhan thirc, von x3 hdi, sw sdn sang tham gia cla
cdng dong

Kinh té Thu nhép, viéc lam, tai san cla cdc bén/hd gia dinh, tai chinh - tich Iiy, ngan
sich - tro cap

Thé ché Long ghép, quan ly rdi ro, thé ché, su hop tac, quan tri

Thién nhién

truong

Cudng dd hiém hoa, tn s6 hiém hoa, hé sinh thai, st dung dat, chinh sdch maéi

Bdng 2. Ma trdn 5*5 phdn tich nguén luc cda hé sinh thdi - x& héi phuc vu cho xdy dwng ké hoach
phdt trién va trng phd vdi bién déi khi hdu dia phuong [3,7,19,23-24]

Co s& ha tang X3 hoi Kinh té& M®di trwdng/Tai nguyén Thé ché

Pién Dan s6 Tai chinh Vi tri dia ly Mkc d6 day da,
phu hop

Nudc Y té Thu nhap Tai nguyén thién nhién Lbéng ghép

Ha tang bao vé& moi | Van hda - Gido | Viéc lam Quy hoach sir dung dat Phéi hgp thuc hién

truong duc

Ha ting giao théng | V6n x3 hoi Tai san Thién tai Quan tri

Nha va dat & Sy tham gia | Tro cap Mbi trudng Gidm sat - danh giad

cla cong dong

Khung ma trén 5*5 duwoc trinh bay trén Bang 2
V@i mét s6 diéu chinh vé ngudn lwc va chisé thanh
phan cho phl hop véi diéu kién dia phuwong (xem
Bang 1 va Bang 2) va thu duoc dit liéu theo cach
ddénh gia ban dinh lvgng (5 murc tir 1-5).

Hwdng dén ddnh gid theo ma trén 5*5

Cach ti€p can cd sy tham gia dwoc ng dung
trong ca qua trinh nghién ciru danh gid véi sy
tham gia cla cac bén lién quan tai dia phuwong.
Cac hoat dong chinh duwoc tién hanh theo 5
bud&c nhu Hinh 1:

Mbi ngudn lyc déu cé 5 tiéu chi dé xét, danh
gia. Mdi tiéu chi c6 5 chi s6 dai dién va tinh theo
ty 18, mirc d6 hodc cac don vi dinh luvong tuwong
rng, sau d6 quy ddi ra cac mirc diém tir 1-5
(Bang 1).

S6 diém ctia mdi ngudn luc 13 tdng binh quan
cla 5 tiéu chi va téng diém binh quan cudi cung
cla ca 5 ngudn lyc duoc khéi quat 1a kha nang
nguodn lyc cho phat trién va kha nang &ng phé

vai thién tai - khi hdu cta 1 hé sinh thai - x3 hoi
(mdt khu vire nghién ctru). Vi du, vai tiéu chi vé
nwdc gdm cé cac chi s6 nhé dé danh gia: (i) Ty
|& ddm bao cung cap dd nwdc sinh hoat cho dan
cu; (ii) S6 km (&ng vdi %) kénh muong do x3
quan ly duoc kién ¢d hoa; (i) Mlrc d6 dap tng
y&u ciu san xuat va dan sinh cta hé théng thiay
loi co ban (%);... Sau khi dwoc danh gid, cac gid
tri nay duwoc quy ddi ra diém s theo cac thang
diém tuong ¢ng (Bang 2). Gid tri cla mdi chi s6
thanh phan dwoc t6 hop lai thanh gia tri cia moi
ngudn luc. Vi mot sb tiéu chi khoé dinh luvong
thi két hgp véi tham van chuyén gia.

Xép hang gid tri nguén luc theo mirc dé va
thang diém tir 1-5: Rat thap, thap, trung binh,
cao, rat cao.

Nhirng két qua trén cho thay, cac ngudn luc

¢o sy khdc nhau trong mot xa va gilra cdc xa. Vi
du, v&i x3 Tay Tién thi ngudn lwc manh nhat 1a X3
héi va yéu nhat |a Méi trudng/Tai nguyén, do x3
TAP CHi KHOA HOC BIEN P81 KHi HAU || T
|
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Tham van can bd quan ly va chuyén gia;
Tham chi€u va danh gia t&ng thé&

BS sung va hiéu chinh bang danh gia

Hiéu chinh k&t qua danh gia (phan tich va cham
diém)

Phan tich, danh gia cac ngudén luwc theo ma tran
5%*5 (tiéu chi, chi s&, cac bi&én s& phu)

Thu thap s8 liéu th& cap

Hinh 1. So' dé cdc budce ddnh gid theo ma trdn 5*5 tai huyén Tién Hai

T g

Hinh 2. Théo luén chinh quyén va cdng déng (A) trong ddnh gid theo ma trdn 5*5 (B)
tai xd Béng Trung

Danh gia nguon lyc xa Nam Phi Dénh gid nguon lyc x& Tay Tign
CSHT
1)

VC/ CSHT
5

X4 hoi

Hinh 3. Két qud ddnh gid ngudn lurc cta tirng xd (A, B, C)
va téng hop ngudn lwe cda cé 3 xa (D)

56 || TAP CHi KHOA HOC BIEN DO KHi HAU

mmmm || S8 2 - Thang 6/2017



c6 van dé 1&n vé 6 nhidm moi trudng; xép hang
kha ndng vé ngudn lyc: 3,24 diém (P) = Trung
binh thap. V&i Nam Phd thi ngudn lwc Kinh té
manh hon nhung cling yéu kém vé Moi trudng
va hiéu qua chinh sach chua cao, dat 3,62D =
Trung binh. V&i xa Ddng Trung, cac ngudn luc
twong déi dong déu, trong dé ngudn lyc vé Co
s@ ha tdng manh hon 2 x3 con lai va ngudn luc
Xa héi cling dwoc danh gid cao nhéat; dat 3,7D,
xép hang Trung binh cao. Danh gid chung, téng
hop nguén lyc trung binh cha 3 xa dat 3,47D,
murc trung binh, trong d6 néi bat 13 ngudn luc
Xa hoi cé gid tri I&n nhat do dia phuong cé cac
mang luwdi cdng dong tét, ngudi dan doan két,
doéng thuan, trinh dd van hda, nhan thirc twong
doi t6t va dong déu két hop vai kién thire dia
phuong phong phu.

Day la nhitng két qua danh gid budc dau va
mang tinh ban dinh lvong. Cé thé tiép tuc danh
gid sau hon trén quy mé nhiéu xa dé khai quat kha
nang, nguodn luc cho chdng chiu, ng pho thién tai,
BDKH va phat trién KT-XH cho cap huyén.

Sau khi dp dung phuong phap CDRI vao ddnh
gid trén thuc té tai cic dia phuong ching toi
nhan thdy, 5 ngudn luc chinh (cot doc) trong
ma trén 5*5 chinh [a cac tru cét chinh cla phat
trién bén virng: Kinh t&, X3 hoi, Co s& vat chat,
Ty nhién/Méi trudng va Chinh sach. Dong thoi,
cdc chi s6 (bién s6 phu) cla tirng tiéu chi (theo
5 hang ngang) sau khi dwoc phan tach cu thé,
chi tiét thi cé sy trung khdp véi mot sé chi tiéu
trong B6 19 tiéu chi danh gid Nong thon mai.
Ngoai ra, viéc chia nhd, cu thé tirng chi sé phu
da 1am rd hon, dé hiéu hon tirng hang muc
nguon luc clia cong dong va bang cach d6 ¢ thé
lwong héa & mirc ban dinh luvgng cac ngudn lyc.
Theo cich d6, & cap xa, cap thén hay nang |én
danh gid & cap huyén thi ngudi dan va can bd
dia phuwong déu cé thé ty lam duwoc ma khéng
can dén chuyén gia.

Théo luén

Céac chi s6 trong ma tran 5*5 d3 dugc phat
trién cho phu hop véi diéu kién cua tirng dia
phuong d3 phdn anh twong déi day du céac
nguodn luc cho phét trién, thé hién duoc cac tru
cot chinh cta phat trién bén vitng gdm: Kinh té,

X3 héi va M6i trudong (bao gdm ca tai nguyén
va mdi trudng) trong dé yéu t6 Thé ché ddéng
vai trd dac biét quan trong. Vi thé, chi s6 danh
gia téng hop khdng nhitrng thé hién ngudn luc
chung (strc khde chia hé sinh thai - x3 hoi) ma
con thé hién kha ndng chéng chiu vdi cac tac
dong tir bén ngoai, trwdc hét 13 tir bién déi khi
hau/thién tai va céc tdc déng khac vé KT-XH (bao
gdm ca chinh séach).

So véi cac danh gia vé ngudn luc trong cac
ké hoach, chuong trinh khac (K€ hoach hanh
dong &ng phd vai BDKH cla cac dia phwong va
cac Bo, nganh) thi cadch danh gid trong ma tran
5*5 chi tiét, cu thé hon, dinh lwgng hon (& mirc
bén dinh lvgng) va phan anh thyc té cda tirng
dia phuong. Vi vay, day cé thé duoc xem nhw
mot ngudn thong tin dau vao quan trong dé dé
xuat cdc giai phdp phat trién KT-XH, &rng phé vadi
BDKH va phat trién ngudn lyc trong twong lai.

Cac chi tiéu dugc lya chon trong ma tran
5*5 vé co ban phu hgp vdi cac tiéu chi xdy dung
Nong thon mdéi dang dwoc dp dung trong toan
qudc va chinh quyén, cong déng dia phuong cé
thé ty danh gid. Tuy nhién can nhan manh rang,
cac tiéu chi trong xay dwng Nong thon mdi thi
chi c6 2 mirc Bat va Khdng dat, con ma tran 5*5
thi xdc dinh cu thé hon gia tri cda tirng ngudn
Iwe va chi ra dugc nguyén nhan clia né.

V&i cac ly gidi trén, phuong phap CDRI c6 thé
duogc ti€p tuc cai tién va phat trién dé nhan rong
ra cac dia phuong khac.

Phuong phdp nay cé thé phat trién dé danh
giad ngudn lyc cho cap huyén bang cach chon
ra cac xa dién hinh dai dién cho tirng tiéu vung
sinh thai - x3 hoi chinh cdia mét huyén (nhu ving
trong dé, ngoai dé, ndi déng, do thi va khu céng
nghiép,...), va duoc t6 hop lai d& danh gia chung
cho huyén (nhu cho 3 xa trén).

Két qua danh gid ngudn luc ban dinh luvgng
theo ma trdn 5*5 s& gdp phan lam tang tinh kha
thi cho céc gidi phap trong cac ké hoach phat
trién kinh té - x3 hdi/nganh cling nhu k& hoach
hanh déng (rng pho véi BDKH. Péng thoi cling
c6 thé cai tién va don gidn hdéa dé xay dung
chién luwgc sinh k& chdng chiu khi hau theo
huwdng tang trudng xanh (con dudng phat trién
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bén virng trong béi canh bién déi khi hau) [6].

Két luén

Danh gia ngudn lyc mot cach toan dién, dac
biét 1a cdc ngudn lyc cha cdng déng va cac co ché
dé huy dong téi da cac ngudn luc do 1a mét yéu
t& quan trong dé xay dung cac k& hoach, chuong
trinh, dy 4n phét trién theo dung chl truwong
dudng 18i cta Dang va Nha nudc ta hién nay.

Ma tran 5*5 - phuwong phap CDRI da duwoc

phat trién gilp danh gid mét cach twong déi day
d0 cac ngudn luc cha cdng dong, phu hop vdi
diéu kién cla tirng dia phuong, 1a co s& quan
trong dé xay dung nén cac chinh sach phat trién
KT-XH va &rng phé véi BDKH.

Hudéng nghién ctru nay can dugc ddy manh
va ti€p tuc hoan thién dé c6 thé nhan rong va
nang cap cho dinh lwgng danh gid ngudn lyc &
cdc cap cao hon (huyén, tinh/thanh phd).

10.

11.
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STUDY ON ASESSMENT OF RESOURCES FOR RESPONSE TO CLIMATE
CHANGE OF SOCIAL - ECOLOGICAL SYSTEMS IN THREE COMMUNES OF
TIEN HAI DISTRICT, THAI BINH PROVINCE

Hoang Thi Ngoc Ha and Truong Quang Hoc
Center for Eco-community Development (ECODE)

Abstract: Resources or Assets or Capitals, are generally understood to be the aggregate of geographic
location, natural resources, human resources, institutions, policies,... can be exploited to serve for making
developmental policies of a given territory. Resources are critical to build solutions in developmental plans,
programs and projects in general, and action plans for disaster prevention as well as climate change response
in particular. In reality, there are many ways of assessing resources, and often more attention to financial
resources and physical/infrastructure resources. This paper presents the initial results of the Center for
Eco-community Development, ECODE when applying and developing the Climate Disaster Resilience Index
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(CDRI, Matric 5x5) to assess the development resources and climate - diaster resilience of social - ecological
systems, which serves to develop local (district-level) action plans for adaptation to climate change in Tien
Hai district, Thai Binh province. Many indicators are in line with new rural development indicators that are
easily applied by the community, and hopefully this method will be replicated in other localities.

Keywords: Resources, climate - disaster resilience index, climate change, social - ecological systems,

sustainable development.
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