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Tém tat: Nghién ctru nay tép trung ddnh gid tiém ndng tai nguyén ndng lwong gié (NLG) & dé cao 100
m trén ldnh thé Viét Nam, st dung két hop sé liéu quan trdc gié giai doan 1961-2023 va sé liéu tdi phén
tich ERA5. Téc dé gié & d6 cao 100 m dworc néi suy tir sé liéu gié & d6 cao 10 m theo phuwong phdp logarit.
DE phdn tich sw phén héa khéng gian ctia NLG, ban dd tiém nédng NLG trung binh ndm duoc xdy dung béng
phuwong phdp chuyén gia, két hop gitra s6 liéu quan trdc va tdi phdn tich. Két qué nghién ciru cho thdy su
khdc biét ré rét vé tiém ndng NLG gitra cdc khu viee. Cu thé, khu vire Nam Trung Bé va Tdy Nguyén cé téc dé
gid trung binh cao nhét (3,1-3,4 m/s) véi mat d6 NLG dao déng tir 5-143 Wh/m? duwoc xép vao nhém ¢ tiém
ndng khai thdc rét tét. £éng bdng Bdc B va Bdc Trung Bé ¢é téc dé gid trung binh tir 2,6-3,2 m/s, vdi mat
dé NLG tir 10-100 Wh/m? phi hop dé phdt trién dién gid & quy mé vira. Trong khi dé, Tay Bdc va Béng Bdc
¢6 téc dé gié thdp hon (2,1-2,3 m/s), mét d6 NLG dao déng tir 1,5-70 Wh/m? chi cho phép khai thdc & mét
56 khu vire cu thé. Tai cdc tram ven bién va ngodi khoi, tiém ndng NLG vurgt trdi hon hdn so vdi dét lién. Cdc
tram déo nhw Bach Long VI, Phu Quy va Trud'ng Sa c6 téc dé gié trung binh cao (7,1-8,8 m/s) va méat dé NLG
rét I6n (300-823 Wh/m?), cho théy tiém ndng phdt trién dién gié quy mé Ion. Mét s6 tram khdc nhw Ly Son,
C6n C6, Hon DAu va Cén Péo cé mat d6 NLG & mure cao (80-200 Wh/m?), trong khi Phu Quéc cé tiém nédng

han ché hon (7-77 Wh/m?).

Tir khéa: Tai nguyén NLG, téc dé gid, muwe 100 m, Viét Nam.

1. Mé& dau

Nghién clru va danh gia tiém nang tai nguyén
nang lvong gié (NLG) 1a mot trong nhivng chu dé
trong tdm cta nganh khi twgng thay van (KTTV),
dac biét trong bdi canh thé gidi dang chuyén
dich manh mé sang nang lwong tdi tao dé (ng
phé véi bién d6i khi hdu (BDKH). Tir nhitng ndm
cudi cta thé ky XX dén nhirtng nam dau thé ky
XXI, céc nghién ctru vé NLG & Viét Nam da dugc
nhiéu tac gid quan tdm [1-10]. Ndm 2009, atlas
s6 vé NLG dau tién & Viét Nam trong atlas NLG
toan cau dugc Ngan hang Thé gidi (WB) xay
dwng [11] va dugc cung cap tai dia chi trang
web https://globalwindatlas.info/. Sau d6, WB
da cai tién dang ké vé chat luvong théng tin va
cling nhu céc khuyén nghi vé khai thac NLG [12].
Nam 2022, B6 Tai nguyén va Moi truong (TNMT)
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d3 cong b6 cac bdo cdo Bao cdo tiem nang nang
lwong gid, sdng ngoai khoi tai cdc vung bién Viét
Nam" va "Péanh gid titm nang nang lwgng birc
Xa, gid va song tai Viét Nam", dua trén téng hop
s8 liéu tir cac ngudn céng bé va quan trac [13-
14]. Ciing trong ndm 2022, Nguyén Vin Thing
va cong sy (2022) @3 thuc hién danh gid tiém
nang NLG trén Bién Pong st dung s6 liéu vé
tinh CCMP [15]. Tap thé tac gia d3 danh gia tiém
nang NLG muyc 100 m, 150 m va 200 m. Két qua
cho thay, cac khu vue cé tiém nang NLG |&n nhat
| viing bién Binh Binh - Ninh Thuan, Binh Thuan
- Ca Mau va giita vinh Bic B9, vdi mat do NLG
trong nam khoang 500 dén 700 W/m? & muc
100 m. K&t qua nay cling twong dong véi két qua
céng bé trong bdo cdo cia B6 TMMT [13-14].
Dén nay, cd thé khang dinh atlas NLG ctia WB la
tai liéu s6 duy nhat; cidc bdo cdo ctia BO TNMT 13
cac bdo cdo cap nhat nhat. Mac du vy, cic két
qua nay van con mdt s6 han ché nhu, cac bdo




cao clia BO TNMT trinh bay cho cac vung riéng
|& dya trén cdc ngudn sé liéu khdc nhau va chua
c6 sy thdng nhat va dong nhat vé mat phan bd
theo khdng gian. Vi du nhu ban d6 NLG, dugc
xay dwng riéng cho dat lién va vung bién. Atlas
NLG cta WB thi dugc xdy dung dya trén s6 liéu
tai phan tich cho dat lién va ven bién. Nén s6
liéu gi6 trén dat lién chuwa phan dnh duwoc tinh
chat gié do tdc dong cla diéu kién dija phuong
va chi c6 théng tin ven bién, nhitng viing ngoai
khoi va quan dao chua cé thong tin.

Trong béi cdnh hién nay, Viét Nam d3 va
dang tham gia tich cwc vao cac cam két quéc té
vé BDKH, ndi bat 1a Thda thuan Paris ndm 2015
va cam két dat mrc phat thai rong bang "0" vao
nam 2050 tai Hoi nghi Lién Hop Quéc vé Bién doi
Khi hau [an th& 26 (COP26). Nhirng cam két nay
dat ra yéu cau cap thiét vé viéc chuyén ddi nang
lwong, trong dé NLG duoc xac dinh la mot trong
nhirng ngudn nang lwong tai tao chu chét. Theo
Quy hoach dién VIll, d&n ndm 2030, téng coéng
suat dién gio trén bo duy kién dat khodng 21.880

MW, chiém 14,5% téng céng sudt cdc nha may
dién, trong khi dién gié ngoai khoi hudng tdi
muc tiéu 6.000 MW vao nam 2030 va 70.000 -
91.500 MW vao nam 2050. Diéu nay cho thay
tiém nang to Ién cta NLG trong viéc dap ng
nhu cau nang lvong qudc gia va gép phan thyc
hién cdc muc tiéu phét trién bén virng.

Xuat phat tir thuc té d6, nghién clru nay tap
trung danh gid titm nang tai nguyén NLG & d6
cao 100 m trén toan l3nh thé Viét Nam, dua
trén sé liéu quan tric gié trong giai doan 1961-
2023. Pay la cap nhat quan trong so vdéi cac bao
cédo trudc day ctia BO TNMT (2022), nham cung
cap dit liéu chinh xac va toan dién hon. Nghién
clru duoc thuc hién chi tiét tai 150 tram quan
trac khi twong trén ca nudc, két hop véi phan
tich d3c diém khi hau va dia hinh tirng khu vuec.
Bén canh d6, cdc khuyén cdo vé mirc tai nguyén
NLG cho cac vung khi hau khac nhau cling duoc
duwa ra, nham hd trg cac nha hoach dinh chinh
sach va nha dAu tu trong viéc lya chon dia diém
va quy md phat trién NLG mét céch hiéu qua.

MALAIXIA

Hinh 1. Bdn d6 vi tri 150 tram quan trdc (chdm tron mau dé) dwoc thu thép sé liéu phuc vu nghién ciru
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Bai bao 1a sdn phdm khoa hoc thudc dé tai
KHCN c&p B6 TNMT véi m3 s6 TNMT.2023.05.01:
"Nghién ctru, t8ng hop va danh gia tiém nang cac
dang tai nguyén nang lvgng mat troi, gid, séng,
thay triéu, dia nhiét, sinh khéi, lwa chon cac dang
tai nguyén nang lugng phu hop cd thé phat trién
& Viét Nam". Nghién ciru khéng chi gép phan
lam sdng to tiém nang NLG & Viét Nam ma con
cung cap co s& khoa hoc va thuc tién cho viéc
hoach dinh chién lugc phat trién ndng lugng téi
tao trong twong lai.

2. S6 liéu va phwong phap nghién ciru
2.1. 56 liéu sir dung

S8 liédu toc do giod:

- S6 liéu quan trac tai cac tram khi twong:
Trong nghién ctru nay, s6 liéu tdc do gié trung
binh thang (m/s) cadp nhat d&n ndm 2023 (tir khi
c6 quan trac dén nam 2023) duoc thu thap tai

150 tram quan trac khi twgng trén 1anh thé Viét
Nam (Hinh 1). S6 liéu gié dwoc thu thap la téc
do gid trung binh 2 phut dwoc do & myc 10 m.

- S6 liéu tai phan tich: SO liéu gid tai phan
tich ERAS th&i ky 2010-2020 duwoc thu thap tir
trang web http://www.ecmwf.int/research/era.
S6 liéu tai phan tich dwoc thu thap nham muc
dich b6 khuyét s8 liéu khuyét thiéu trén bién dé
xay dwng ban d6 phan bé theo khéng gian.

SO liéu do gb ghé (Zo) duorc tinh todn tir bd
s6 liéu loai bé mat duoc xac dinh bdi Phan Cao
Duong va cong sy (2021) [16]. Day 13 bd sb liéu
bé mat trén lanh thd Viét Nam thoi ky 1990-
2020 duwoc xay dung dya trén sé liéu cta dy an
ALOS/ALOS-2 do Co quan Tham do Khong gian
Vi tru Nhit Ban thuc hién (JAXA). Trong do, gia
tri Zo tuong &ng vdi tirng loai bé mat dwoc k&
thira tir [13], [14], cu thé két qua dwoc trinh bay
trong Bang 1.

Bdng 1. Théng sé dé nhdm chi tiét trng vdi tirng loai I6p phd st dung [13], [14]

S6 thir tw trong co’ s& S6 thir tw mo ta chi tiét hon trong co’ s& D6 nham
phan loai bé mat phan loai bé mat twong trng (m)
1,2: Dat & 1: Bat & véi mat do cao 0,8
2: Pat & vdi mat do thap 0,8
3: Poéng lta 3: Poéng lta 0,15
4,5,6: DAt trong trot 4: Pat trong cay than gd 0,2
5: P4t trong cac loai cay khac 0,15
6: D4t trong cay trong nha 0,15
7: Doéng cd 7:Doéng cd 0,12
8: D4t can cdi 8: D4t can cbi 0,01
9: Cay bui 9: Cay bui 0,05
10,11,12,14,20: Rirng 10: Rirng 1a rong, rung la theo mua 0,5
11: Rirng 13 rong thwong xanh 0,5
12: Rirng 13 kim 0,5
13: Rirng cay trong 0,5
20: Rirng tre 0,5
15: P4t ngap nudc 15: Rirng ngép man 0,4
16: D4t ngap nudc nodi dia 0,4
18: Vlng nudc 18: Vlng nudc 0,0001
19: Khu vue nudi thay san | 19: Khu viee nudi thdy san 0,0001

2.2. Phwo'ng phdp nghién ciru

Téc d6 gid & muyc 100 m duoc ndi suy tir gid
quan trac &@ muc 10 m dua theo cong thirc sau:
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Trong d6, V, la téc d6 gié & do cao can tinh la
100 m, V, la t6c d6 gié quan trac & myc 10 m, Z,
la d6 g6 ghé cia mdt dém, mirc Z, la d6 cao cla
mady do gi6 mat dat (Z, = 10 m).

Mat d6 nang lugng gid trung binh E (W/m?)
tai mot noi trong thai gian Tnao dé (nam, mua,
thang ...) dwoc tinh theo céng thirc:

N
1 1

=2”N.
=1

E v} (3)

Trong d6, p la mat d6é khong khi duoc gia
dinh la hdng s6 1,225 kg/m?, v, la t8c do gid tirc
thoi (m/s), N 1a dung lwgng mau.

Nhu vay, nang luvong gié 1a dai lwong dan
xuat tir t6c do6 gid va phu thudc vao téc do gid
nén nhirng nghién clru vé téc dé gid 1a co s& dé
danh gia tiém nang cuta gié trén 1anh théd.

3. Két qua nghién ciru

3.1. Ddc trwng téc dé gié va tiém ndng néng
lworng gio mwe 100 m trén dét lién

(1) Dién bién theo thoi gian, khong gian:

Hinh 2 trinh bay két qua tinh tdc d6 gid (m/s)
va mat d& NLG (Wh/m?) trung binh thang cho
cdc vung khi hau (trung binh tir céc tram). Méi
quan hé gitta téc d6 gié va NLG muyc 100 m tai
cac khu vue dwoc nghién clru cé sy tuong quan
manh mé&, vdi hé s6 tuwong quan trung binh ti
0,7 dén 0,9. Piéu nay cho thay su phu thudc rd
rét gitra tdc do gid va nang lvong gid, gidp téi vu
hda viéc khai thac nang lwgng gid trong cac khu
vire ¢ téc dd gid cao. Viec ndm bat duoc su bién
doéng nay I3 rat quan trong trong viéc phat trién
céc dy an nang lugng gié va (rng dung ngudn
nang lugng tai tao tai cac khu viee ¢6 tiém nang.

Téy Bdc: Hé s6 twong quan giita Toc d6 gid
(m/s) va Nang lugng gid (NLG) (Wh/m?) duoc
tinh toan la 0,9, cho thdy m&i quan hé tuong
quan thudn manh mé&. Diéu nay cé nghia la khi
tdc dd gid tdng, nang lugng gid ciling tang theo
ty & thuan, va nguoc lai. T6c d6 gid cao nhat
duoc ghi nhan vao cac thang nhu thang 2 va

thang 3, vdi gia tri dao dong khoang 2,8 m/s,
trong khi nang luvgng gié thu duwoc cling dat
gia tri cao, khoang 23,15 Wh/m? trong thang
2. Nguoc lai, cdc thang co tdc do gid thap hon,
nhu thdng 8 va thang 9, gia tri nang lvgng gié
thu dugc cling thap hon déng ké, dao déng tir
6,36 Wh/m? dén 7,11 Wh/m?. Diéu nay chirng
td rang tdc do6 gid cang 1&n thi nidng luong gié
cang cao, tao ra mot ngudn nang lugng cé thé
khai thac hiéu qua hon.

Doéng Bdc: Hé s6 twong quan gitra téc do gid
va NLG & khu vire Dong Bac 13 0,9. T6c dd gié dao
dong tr 1,64 m/s dén 2,14 m/s trong sudt ndm,
V@i cac thang cé tdc do gid cao nhu thang 2 va
thang 3, ghinhan gid tritir 2,1 m/s dén 2,14 m/s.
Diéu nay din dén mirc NLG cao nhat trong céc
thang nay, dat khoang 8,93 Wh/m?va 7,31 Wh/
m2. NLG dat gia tri thadp nhat trong céc thing
c6 t6c dd gid thdp hon, nhu thang 7 (khoang
4,14 Wh/m?), thang 8 (khoang 4,93 Wh/m?), va
thang 9 (khoang 6,2 Wh/m?). Diéu nay cho thay
sw bién dong cla nang lwgng gid phan anh truc
tiép sy thay d6i trong téc do gid.

Dong bdng Bdc Bd: K&t qud tinh todn cho
thay, hé s twong quan gilra téc d6 gid va NLG
muc 100 m & khu vie nay dat 0,7, thap hon céc
khu vuc 1an can nhung vin & murc cao va thé
hién quan hé rd rang. Téc do gid trung binh khu
vire nay dao dong tir 2,58 m/s dén 3,21 m/s, vdi
cdc thang co t6c d6 gié cao nhat vao cac thang
dau va gilra ndm, nhu thang 1 va thang 6. Toc
do6 gié cao trong nhirng thang nay ciling di kem
véi mic NLG myc 100 m kha cao, dao déng
tlr 45,45 Wh/m? dén 43,77 Wh/m?. NLG muc
100 m dao déng tir khodng 23,49 Wh/m? trong
thang 8, v&i téc do gid thap, 1én dén 48,21 Wh/
m? vao thang 6, khi t6c do gié dat cao nhat. Tuy
nhién, su bién déng cla nang lvong gié khéng
hoan toan ty & thuan vdi téc d6 gid nhu trong
khu virc Ty Bac va Pong Bac. Biéu nay cé thé do
céc yéu t6 khac nhu dia hinh, dd 4m, hodc cac
yéu td khi hau khac cé thé anh hudng dén hiéu
suat thu nang luong gié.

Bdc Trung Bo: K&t qua tinh toan cho thay, hé
s6 twong quan gilra tdc do gid va NLG muyc 100
m trung binh khu vyc nay 13 0,8, cho thdy méi
quan hé déng bién rd rang. T6c dd gioé trong khu
vire nay dao dong tir 2,05 m/s dén 2,8 m/s, vdi

TAP CHi KHOA HOC BIEN P81 KHi HAU || =15
S6 33 - Thang 3/2025 ||




céc thang co tdc dé gié cao nhat vao céac thang
nhu thang 6 va thang 7 (2,8 m/s va 2,73 m/s).
Cac thang cd téc dd gid cao nay twong ng vdi
cac gid tri NLG cling cao, dao dong tir 18,99 Wh/
m? dén 21,08 Wh/m?2. NLG myc 100 m cd xu
huéng thay déi twong d6i manh mé khi téc do
gi6 thay déi. Cac thang c6 tdc dé gié thap, nhw
thang 9 va thang 10, ghi nhan gia tri nang lvong
gié thap, dao dong tir 8,17 Wh/m? dén 10,32
Wh/m?2. Diéu nay cho thay su phu thudc ré rang
cla nang lugng gid vao tc do gié trong khu vurc
Bac Trung Bo.

Nam Trung Bé: Hé s6 twong quan gitra téc do

Bién trinh téc d6 gi6 va NLG: Tay Bic
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<
£2 )
ga 15 g
31 3
« Y
o vz
2
g
05 3
0 0
1 2 3 4 5 6 7 8 9 10 11 12
Théng
Bién trinh toc d6 gio va NLG: Dong bang Béc Bo
3 BN uhfm2)  WTEc 00 i (mfs) &
8 50
s
£ 03
3, g
H 0§
s g
0z
8 1
4
- 10
0 0
1 F 3 4 5 6 T 8 9 10 11 12
Thdng
Bién trinh toc d6 gio va NLG:NamTrung Bo
5 BNLG (whjm2)  WTéc dj gi6 (m/s) w0
» 120
= ¥
q
£3 s
3 £
g 8 s
3 H
3o © g
z
815 w0
4
1
i 0
0 0
12 03 4 5 6§ 7 8 9 10 U 1
Thing
Bién trinh tdc d gié va NLG:Nam Bo
35 HNLG (whym2)  WT6cdd gi6 (mfs) .
3 £
7
i 5
% £
Eap) 0§
3 E
S15 5
b Z
8 1 10
©

1 2 3 4 5 6 7 8 9 10 11 1
Thing

TAP CHi KHOA HOC BIEN D61 KHi HAU
S6 33 - Thang 3/2025

16

gié va NLG muyc 100 m & khu viure dat 0,9. Téc do
gié myc 100 m trung binh khu viec Nam Trung
Bo dao dong tir 2,88 m/s dén 4,32 m/s, v&i cac
thang c6 tdc dd gid cao nhat vao cac thang 12, 1
va 11, ghi nhan gia tri tir 3,96 m/s dén 4,32 m/s.
Trong nhitng thang nay, NLG myc 100 m ciing
ghi nhan gia tri cao, dao dong tlr 75,41 Wh/m?
dén 131,11 Wh/m?2. Day la sy twong quan rd
rang gilta t6c do gié va nang lugng thu duoc.
NLG muyc 100 m dat giad tri thap nhat vao céc
thang c6 tdc d6 gid thap, nhu thang 5 va thang
9, v&i mirc nang lvgng thu dugc dao dong tir
21,79 Wh/m? dén 26,26 Wh/m?.

Bién trinh téc do gio va NLG: Déng Bic

BNLG (wh/m2) WTécdd gi6 (m/s)

Téc dé dodogi (m/s)
NLG (wh/m2)

1 2 - | 4 5 6 7 8 9 10 11 12
Thang
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Hinh 2. Bién trinh nédm cua téc dé
gié trung binh thdng (m/s) va mat
dé NLG (Wh/m?) trung binh cda
cdc vung khi hGu




Téy Nguyén: Hé sb twong quan gilra téc do
gié muc 100 m véi NLG muc 100 m & khu vuce
Tay Nguyén dat 0,9. T6c d6 gié muc 100 m trung
binh khu vuc Tay Nguyén dao dong tir 2,15 m/s
dén 3,79 m/s, vdi cac thang cé téc dd gid cao
nhat vao céc thang nhu thang 11 va thang 12,
ghi nhan gia tri tir 3,3 m/s dén 3,79 m/s. Cac
thang nay cling chirng kién mirc NLG muc 100
m cao nhat, dat t&i 30,2 Wh/m? trong thang 11
va 45,91 Wh/m? trong thang 12. NLG muc 100
m c6 su thay déi ré rét khi téc do gid thay doi.
Cac thang co tdc do gid thap, nhw thang 4 va
thang 5, ghi nhan gia tri ndng lugng gid thap
hon nhiéu, dao déng tir 8,25 Wh/m? dén 8,56
Wh/m?2. Biéu nay cho thady mét sy tuong quan
rd rét va truc tiép gilra tdc d6 gid va ndng luong
thu duwoc tai khu vuc Tay Nguyén.

Nam B6: Hé sb twong quan giira tdc do gid
muc 100 m véi NLG muc 100 m & khu vuec Nam
B6 dat 0,9. Téc dd gid trung binh khu vieec Nam
B6 dao déng tir 1,96 m/s dén 3,08 m/s, véi cac
thang co6 tdc dd gid cao nhat vao cac thang 8
va 9, ghi nhan gid tri tir 2,81 m/s dén 3,08 m/s.
Cac thang nay cling chirng kién mirc NLG muc
100 m cao nhat, dat téi 32,19 Wh/m? va 25,03
Wh/m2. NLG myc 100 m cé su thay déi rd rét
khi t&c d6 gid thay déi. Cac thang co téc dé gidé
thap, nhu thang 10 va thang 11, ghi nhan gia
tri nang lwong gidé thap hon nhiéu, dao déng tir
5,81 Wh/m? dén 9,76 Wh/m?. Diéu nay cho thay
ma&i quan hé tryc tiép gitra toc dd gid va ndng
lwgng thu duoc tai khu viee Nam BO.

(2) Panh gia tiém nang khai thac tai nguyén
NLG muc 100 m:

K&t qua tinh todn va phan tich tiém ndng NLG
muc 100 m dugc trinh bay trong Hinh 3, Bang 2
va Bang 3 cho thay, tiém nang NLG cao phan bd
chd y&u & ving nui cao phia Bac, khu vurc Nghé
An - Ha Tinh, khu vic phia Pong Tay Nguyén,
Nam Trung Bé va ven bién Nam Bo. Khu vyc cé
tiém ndng NLG thap nhat |3 phia Ty khu vuc Tay
Bac, tinh Lao Cai. K&t qua tinh trong Bang 2 va
Bang 3 tai 7 vung khi hau cho thay sy bién déng
rd rét vé tdc do gio gitra cac khu vye. Toc d6 gidé
trung binh nam tai cdc vung khi hdu dao déng tir
2,1 m/s (Déng Bac) dén 3,2 m/s (Ddng bang Bac
B3), vai suw khac biét r6 rang gilra cac tram quan
trac. Cac khu vuc nhu Tay Bc va Dong Bic co

téc d6 gid trung binh ndm thap (2,3 m/s va 2,1
m/s), trong khi Dong bang Bac Bd va Nam Trung
BO ghi nhan téc d6 gid trung binh cao hon, dat
3,2 m/s va 3,1 m/s, cho thdy tiém nang khai thac
NLG tai céc khu vic nay tét hon.

K&t qua tinh todn trong Bang 3 vé tiém nang
NLG muc 100 m cho thay si phan bd NLG giira
cac khu vye khi hau tai Viét Nam rat khac biét.
Céc khu virc nhuw Nam Trung B6 va Tay Nguyén
ghi nhdn mat dé NLG trung binh rat cao, vdi
Nam Trung Bo dat t&i 143 W/m? va Tay Nguyén
dat 122 W/m?, ddnh gia titm ndng NLG rat t6t.
Cac tram nhu Phan Thiét va Tuy Hoa & Nam
Trung B, cung vdi Pa Lat va An Khé & Tay
Nguyén, ghi nhan NLG cao, nhu vay hai khu
vurc nay co tiem nang l&n trong phat trién NLG.
Khu virc Dong bang Bic Bo cling c6 tiém ning
khda véi mat d6 NLG dao dong tir 15 W/m? dén
100 W/m?2. Cac tram nhu Vin Ly va Pha Lién
ghi nhan mirc NLG cao, do doé khu vuc nay cé
kha nang khai thac NLG t&t. Mac du Tay Bac va
Dong Bic c6 mat dd NLG thap hon (dao dong
tlr 2 W/m? dén 70 W/m?), nhung céc tram nhu
Pha Din, Bic Yén va Clra Ong, B3i Chay van ghi
nhan NLG khd cao, cho thdy khu vuc nay van
cé tiém nang khai thac NLG, mac du & mirc d6
trung binh. Khu vic Bic Trung Bd cé mat do
NLG dao ddng tlr 10 W/m?2 dén 75 W/m?, véi
cac tram nhw Khe Sanh va Déng H&i ghi nhan
NLG cao, cho thdy tiém nang khai thac NLG &
khu viuc nay 13 tét. Tuy nhién, so v&i cac khu
vire khac, mat do NLG tai khu vwc Nam B6 dao
dong tir 4 W/m? dén 156 W/m?, dugc danh gid
Ia trung binh - t8t, vdi cac tram nhu Viing Tau
va Bac Liéu ghi nhan mirc NLG cao, nhung mirc
tiém ndng khong bang céc khu vyc nhu Nam
Trung BO.

Nhin chung, mdi khu virc khi hau & Viét Nam
cé mot mirc tiém ndng NLG khic nhau. Nam
Trung Bd va Tay Nguyén ndi bat vdi titm nang
NLG rat t6t, dac biét vai mat dd NLG cao tai cac
tram nhu Phan Thiét, Tuy Hoa va Da Lat. Cac khu
vuc nhu Dong bang Bac B6 va Bic Trung Bo cé
tiém nang NLG kha tot, véi cadc tram ghi nhan
mat d6 NLG cao. Mac du cac khu vire Tay Bac va
Dong Bac ¢ mat d6 NLG thap hon, tiém ning
NLG cla nhitng khu virc nay van dang chu y, déc
biét 1a tai cdc tram cd téc do gid cao. Nhirng két
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qua nay cho thdy titm ndng phat trién NLG tai
Viét Nam la rat I&n, ddc biét & nhitng khu vuc
¢6 mat d6 NLG cao nhu Nam Trung B va Tay
Nguyén. Khi so sanh vdi cac két qua cdng bd gan
day trong [13], [14], két qua tinh toan tiém nang
NLG trong nghién clru cta chung tdi vé co ban
c6 sy phan bd theo khdng gian 1a twong déng va
chénh léch vé gid tri 13 khéng 1&n. Mac du vay,
cdc k&t qua trong nghién cru nay cling cho thay
sy khac biét vé gid tri & cac vung nui cao cé xu
thé cao hon.

Cdc khu vye cé ndng lwgng gid trung binh cao:
Mién Trung (t&r Quang Binh dén Ninh Thuéan):
Pay la khu vurc cd mat do nang luong gid trung
binh ndm cao, dic biét 1a & cac tinh ven bién
nhu Binh Thuan, Ninh Thuan va Ba Ria - Viing
Tau. Nhi*rng khu vyc nay cé mat do nang luvong
gié dao doéng trong khoang tir 300 W/m?2 dén
600 W/m?2, v&i nhitrng khu vue nhu Binh Thuan
va Ninh Thudn cé mat d6 nang lwong gid rat
cao, dat t&i 600 W/m? va c6 thé |én dén 750 W/
m? tai mot s6 khu vue ngoai khoi. Diéu nay cho
thdy tiém nang phat trién ndng lvgng gid trén
dat lién & céc khu viure nay 1a rat 16n, dc biét |a
cac vung co dia hinh cao, thdo nguyén hodc b&

bién. Céc khu vuc Tdy Nguyén nhu D3 Lat, An
Khé cling ghi nhan mlc nang luvgng gid tuwong
ddi cao, véi mat dd dao déng trong khoang tir
200 W/m? dén 400 W/m?2. Tuy khdng cao bang
cac khu vuc ven bién mién Trung, nhung khu
vuc nay van cé tiém nang phat trién niang lvong
gio t6t, dac biét tai cac khu vwe doi nli va cao
nguyeén.

Cdc khu vyc cé ndng lwgng gid trung binh
thdp: Mién Bac (ddc biét 1a Dong bang Bic Bo),
tai cac diém nhu Hoa Binh, Luc Ngan, va céc khu
vuc Dong bang Bac B ghi nhan mat dd ndng
lwong gid thap, dao déng tir 50 W/m? dén 150
W/m?2. Mac du day la nhitng khu vurc cé mat dé
nang luvong gié thap, nhung van cé thé khai thac
mot s& du an nang luong gidé quy md nhd hoac
st dung nang lwong gid trong cac khu vuc déc
biét c6 diéu kién khi hdu thuan loi. Mién Tay
Nam Bd va Dong bang séng Clru Long, tai cac
tinh nhw Déng Thap, Tay Ninh va Long An cé mat
dd ndng lwong gidé trung binh thap, vdi gia tri
dudi 150 W/m?2. Dy |1a nhitng khu vy it thich
hop cho cdc du an nang lvgng gid lon, do cé
diéu kién gié khdng manh va it 6n dinh.

Bdng 2. Cdc ddc trung théng ké vé két qua tinh todn téc dé gid (m/s) mwe 100 m & 7 viing khi hGu

Toc dd gié | Toc dd gié trung Toc do gioé i . . L.
\ N \ < ~ N « Cac tram c6 gi6é | Cac tram co gio
Vung trung binh binh nam thap | trung binh nam thao nhat cao nhit
nam (m/s) nhat (m/s) cao nhat (m/s) P
N . . ¢ ua Muong Te, Tuan | Pha Bin, Bic
Tay Bac 2,3 0,9 (Muong Te) 5,4 (Bac Yén) Gido, Dién Bien | Yan, Mac Chau
N 0,7 (Bao Lac, That . A That Khé, Hdm | Clra Ong, Bai
Bong Bac 21 Khé) 4,9 (Ctra Ong) Yén, Chiém Héa | Chay, Lang Son
Dong bang e . Hoa Binh, Luc Vin Ly, Tam
Bic BS 3,2 1,1 (Hoa Binh) 5,0 (Van Ly) Ngan Ao, Phi Lidn
. R . Quy Hop, Quy | Khe Sanh, Déng
Bac Trung Bo 2,6 0,6 (Quy Hop) 5,0 (Khe Sanh) Chau H&i, Ba DN
R . - Tra My, Quang | Phan Thiét, Tuy
Nam Trung BO 3,1 1,0 (Tra My) 5,6 (Phan Thiét) Ngsi Hoa, Nha Trang
n N ¢ on R 6 a3 A ba Lat, An Khé,
Tay Nguyén 2,9 1,1 (Dac T6) 5,8 (Pa Lat) bac T6, Bao Léc Lién Khurong
. " , . Poéng Phy, Ty | Viing Tau, Rach
Nam Bo 2,7 1,0 (Bong Phu) 4,8 (Viing Tau) Ninh Gia, Bac Liéu
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Bdng 3. Két qud tinh todn tiém ndng ndng lwong gié (Wh/m?) muwec 100 m & 7 ving khi hdu

Mat do na L s .. . L. . P
N fa at d?’nang Murc danh gia Cac tram c6 nang Cac tram c6 nang
Ving khi hau Iwong gid trung tiém nan lwong gid cao nhat lwong gié thap nhat
binh (W/m?) g ong g ong g p
. . Pha Din, Bac Yén, T o
Tay Bac 2-70 Trung binh awin z?c en, fam Muaong Te, Tuan Giao
buong
Poéng Bac 1.5-70 Trung binh Ctra Ong, Bai Chay Bao Lac, That Khé
Dong bing Bic B6 15-100 Kha Vin Ly, Pha Lién Hoa Binh, Luc Ngan
Bac Trung BO 10-75 Tot Khe Sanh, Dong H&i Quy Chau, Quy Hop
Nam Trung Bo 5-143 R4t tot Phan Thiét, Tuy Hoa Tra My, Ba T
Tay Nguyén 5-122 Tét An Khé, ba Lat Bao Loc, Bac T6
Nam Bo 4-156 Trung binh - T6t |  Viing Tau, Bac Liéu Dbng Phu, Tay Ninh
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MALAYSIA

Hinh 3. Bén dé phén b6 tiém ndng NLG muc 100 m trén ddt lién Viét Nam duwoc xdy dung dwa trén s6 liéu quan
trdc cdp nhat dén ndm 2023

3.2. Tiém nding tai nguyén ndng lwong gié muc
100 m tai cdc tram ven bién va ngoadi kho'i

Két qua nghién ciru vé téc do gid va tiém
nang nang lwong gid tai cac tram dao ven bién
va ngoai khoi Viét Nam & do cao 100 m duwoc

trinh bay chi tiét trong Bang 4 va Bang 5. Cac s6
liéu nay khdng chi phan anh sy da dang vé tiém
nang nang lugng gio gitra cac khu vye khadc nhau
ma con cung cap co s& khoa hoc quan trong dé
danh gid va khai thac hiéu qua ngudn tai nguyén
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nay. Dudi day la phan tich chi tiét vé cac dac
diém va tiém nang nang lugng gié tai tirng khu
vure.

(1) Phan tich téc d6 gid va bién ddng theo
mua

T6c dd gid trung binh tai cac tram dao dao
doéng tr 3,7 m/s dén 8,8 m/s, thé hién sy khac
biét ré rét gitta cac khu vyc. Bach Long VT ndi
bat v&i tdc d6 gid trung binh cao nhat (8,8 m/s),
cung vai sy chénh léch dang ké gitra t6c do gid
thap nhat (7,5 m/s) va cao nhat (10,3 m/s). Diéu
nay cho thay khu vic nay cé tiém nang lon dé
phét trién nang lugng gid, dac biét 1a vao cac
thdng c6 gid manh nhw thang 1, 11 va 12. Nguoc
lai, cac thang 4, 5 va 8 cé tdc d6 gié thap hon,
can dugc luu y khi lap ké hoach khai théc.

Tai Hon DAu, t6c d6 gid trung binh thap hon
(5,8 m/s), vdi su bién ddng tir 4,9 m/s dén 7,0
m/s. Khu vyc nay co gié manh vao thang 6 va
7, trong khi cic thang 9, 10 va 11 lai ¢ gid yéu
hon. Diéu nay cho thay su bién dong theo mua
rd rét, can dugc tinh todn ky ludng dé dam bao
hiéu qua khai thac.

Con Cé va Ly Son ciing thé hién sy bién dong
dang ké vé t6c do gid. Tai Con Cd, toc dd gid
trung binh 13 5,1 m/s, v&i gid yéu vao thang 4
va 5, va gié manh vao thang 11 va 12. Trong khi
do, Ly Son c6 téc do gid trung binh cao hon (6,1
m/s), nhung sy chénh léch gitra gié thap nhat
(3,8 m/s) va cao nhat (9,2 m/s) kha I&n, dic biét
la vao thdng 11 va 12. Diéu nay cho thay khu vic
nay cé tiém nang I&n, nhung can dwoc nghién
ctru ky dé t8i wu hoa hiéu suat khai thac.

Pha Quy va Trudng Sa la hai khu vye ¢ téc
d6 gid trung binh cao (7,1 m/s va 7,6 m/s), v&i
téc dé gié tdi da 1én dén 11,0 m/s. Dac biét,
Trudng Sa cd tiém nang rat |&n véi gié manh vao
thdng 1 va 12, trong khi Phu Quy c6 gié manh
vao thang 7 va 8. Tuy nhién, ca hai khu vuc nay
déu cd gid yéu vao thang 5 va 6, can duogc can
nhac khi thiét ké hé théng khai thac.

Coén Do va Phu Qudc cd téc dé gid trung
binh thap hon so vai cac khu viee khéc, 1an luot
1a 3,7 m/s va 4,0 m/s. Tai Cébn Pao, tdc d6 gidé
dao doéng tr 2,0 m/s dén 5,0 m/s, trong khi tai
Phu Quéc, tdc d6 gié dao ddng tir 2,8 m/s dén
6,6 m/s. Ca hai khu vuc nay déu cé gid yéu vao
thang 5 va 6, va gid manh vao thang 1 va 12.
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Diéu nay cho thay tiém ndng nang lwong gid tai
day khoéng cao bang cac khu vuc khac, nhung
van c6 thé khai thac hiéu qua néu két hop voi
cdc ngudn nang lvong tai tao khac.

(2) Panh gid tiém ndng ndng lvong gié

Mat d6 nang lvgng gid trung binh tai cac tram
dao dao dong tlr 7 W/m? dén 823 W/m?, phan
anh sy khac biét rd rét vé tiém nang gitra cac khu
vuc. Bach Long VT va Trwdng Sa la hai khu vyc
6 tiém nang nang lwong gid rat cao, vdi mat do
nang lwong gid trung binh [an lwot 1a 300-650
W/m? va 86-823 W/m?. Dic biét, Truong Sa ¢
mat d6 nang luong gid t6i da [én dén 823 W/m?,
cho thay tiém ndng khai thac rat lon.

Ly Son va Phu Quy cling dwgc danh gia la cé
tiém nang rat cao, vdi mat do ndng lwong gid
trung binh lan luot 13 34-475 W/m? va 91-810
W/m2. Tai Phi Quy, mat d6 nang lugng gid toi
dalén dén 810 W/m?, thé hién tiém nang lén dé
phat trién cac dy an dién gié quy md 16n.

Hon D3u va Cén Cd cd tiém nang cao, Vi
mat do nang lugng gid trung binh lan lwot 13
80-200 W/m? va 165-180 W/m?2. Mac du khong
cao bang cac khu vuc khac, nhung day van a
nhitng khu vic cé titm ndng dang ké dé phat
trién ndng luvong gio.

Con Dao cé mat dd nang lugng gid trung
binh tir 13 dén 180 W/m?, dwoc ddnh gid la co
tiém nang cao, trong khi Phi Quéc cé mat do
nang lugng gié trung binh thap nhat (7-77 W/
m?), dugc danh giad 1a c6 tiém nang trung binh.
Tuy nhién, véi sy phét trién cla cong nghé, cac
khu vire nay van cé thé dwoc khai thac hiéu qud,
dac biét 13 khi két hop vdi cdc ngubn nang lwong
tdi tao khac nhu nang lvgng mat troi.

Nhin chung, két qua phan tich tai cac tram
d3o cho thay, Viét Nam cé tiém nang nang
lwong gid rat Ién, dac biét la tai cdc khu vue ven
bién va ngoai khoi nhw Bach Long V1, Trwdng Sa,
Ly Son va Pha Quy. Cac khu vuc nay khong chi
c6 tdc dd gid trung binh cao ma con c6 mat do
nang lwong gié 6n dinh, phu hop dé phat trién
cac dv an dién gié quy mo lén. Tuy nhién, su
bién déng theo mua clha t6c d6 gié can duoc
tinh toan kj luéng dé ddm bdo hiéu qua khai
thdc. Dai v&i cac khu vire ¢é tiem nang thap hon
nhu Cén Do va Phu Qudc, viéc két hop nang
lwong gié véi cac ngudn nang lwong tdi tao khac




c6 thé |13 gidi phap t8i wu. Ngoai ra, can tiép tuc
nghién clru sdu hon vé cac yéu t6 anh hudng
dén tiém ndng nang lugng gid, nhu dia hinh, khi

hau va cdng nghé khai thac, dé t6i wu héa hiéu
suat va déng gép vao muc tiéu phat trién bén
virng cha Viét Nam.

Bdng 4. Cdc ddc trirng théng ké vé két qua tinh todn téc dé gié (m/s) muc 100 m tai cdc tram dédo

Tram déo Tl:ung binh Théap nhat Cao nhat Ca’c.tlhérig c6 Cac -ttiéng c6

vung (m/s) (m/s) (m/s) gioé thap gié cao

Bach Long VT 8,8 7,5 10,3 T4,T5,T8 T1,T11,T12

Hon Dau 5,8 4,9 7,0 T9,T10, T11 T6, T7

Cén Co 5,1 3,9 6,7 T4,T5 T11,T12

Ly Son 6,1 3,8 9,2 T7,T8 T11,T12

Phu Quy 7,1 4,0 11,0 T5, T6 T7,T8

Truong Sa 7,6 4,8 11,0 T5,T6 T1,T12

Coén Dao 3,7 2,0 5,0 T5,T6 T1,T12

Phu Quéc 4,0 2,8 6,6 T5,T6 T1,T12

Bdng 5. Két qud tinh todn tiém ndng ndng lwong gié (Wh/m?) muwe 100 m tai cdc tram déo
Tram dao Mat dd nang lwong gié trung binh (W/m?) Mirc dénh gia tiém nang

Bach Long Vi 300 - 650 Rat cao

Hon D&u 80 - 200 Cao

Coén Co 165 - 180 Cao

Ly Son 34 - 475 R4t cao

Pha Quy 91-810 R4t cao

Trudng Sa 86 - 823 R4t cao

Con bao 13-180 Cao

Pha Quéc 7-77 Trung binh

4. Két ludn va khuyén nghi
4.1. Két luén

DaSi v&i titm nang NLG myc 100 m tai cac
tram ven bién va ngoai khoi: Viét Nam cé tiém
nang rat I&n trong viéc phat trién NLG ngoai
khoi, ddc biét tai cdc khu vuc mién Trung va
mién Nam nhw Bach Long Vi, Phd Quy, Trudng
Sa, va Ly Son, v&i mat do NLG rat cao. Cac khu
vue nay co téc dd gié manh mé va 6n dinh, 1a
nhirng dia diém ly twéng dé trién khai cdc du én
dién gidé quy mé 1én ngoai khoi. Mac du mét sd
khu vue khac nhu Cén Dao va Phi Qudbc cé tiem
nang NLG thap hon, nhwng van cd thé phat trién
NLG quy md nho hodc thi diém. Nhirng két qua
nay cho thay NLG tai Viét Nam cd tiém nang I&n
va c6 thé déng gép vao muc tiéu phat trién ndng
lwong tdi tao bén virng clia qudc gia.

Dai véi titm nang NLG myc 100 m trén dat
lién:

- Cac khu vire mién Trung, mién Nam va Tay
Nguyén cd tiém nang NLG kha cao, dédc biét 1a
& cac tinh ven bién va cao nguyén, véi mat do
NLG tir 200 W/m? dén 750 W/m?2. Nhitng khu
vyc nay, bao gbm cac tinh nhuv Binh Thuéan,
Ninh Thuan, va Ba Ria - Viing Tau, cho thay tiém
nang rat |&n trong viéc phat trién cac dy an NLG
trén dat lién quy mé ldn. Mdrc d6 6n dinh cda
gid tai cac khu vuc nay cling cao, dac biét vao
mua gidé manh, tao ra co héi khai thac NLG bén
virng.

- & cac khu vire mign Bic va Dong bang Bic
B&, mac du tdc d6 gidé trung binh cé gid tri tir
1,1 m/s dén 3,2 m/s, nhwng mat doé NLG thap
hon nhiéu, dao déng tir 50 W/m? dén 150 W/
m2. Diéu nay lam cho kha ndng khai thac NLG tai
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cac khu vue nay khéng dat dwgc mirc cao nhu &
mién Trung va Nam. Céc khu virc ndy cé thé khai
thac NLG quy mé nhd, phuc vu cho cac ing dung
ndi bo hoac cac dv an dia phuwong.

- Cac khu vire Ty Bac va Bong Bac, véi toc do
gid trung binh tir 2,1 m/s dén 2,3 m/s, cé méat
d6 NLG thap hon, nhung van ¢ tiém ning khai
thac NLG, dac biét tai cac tram co t6c do gié cao
nhu Pha Din va Bac Yen. M3c du mdrc NLG khong
l&n, nhuwng van cé thé phat trién cac du 4n NLG
quy md vira, phuc vu cho cdc muc dich s dung
nhé hoac thi diém.

Nhin chung, NLG trén dat lién tai Viét Nam
c6 tiém nang khai thac I&n, diac biét & mién
Trung, mién Nam, va Tay Nguyén. Cac khu vuc
nay cd thé trd thanh nhitrng trung tdm phat trién
NLG quy mo Ién trong tuong lai, déong gbép vao

viéc dat dwoc muc tiéu phat trién ndng lugng
tai tao cla quéc gia. Tuy nhién, d&i véi cac khu
virc mién Bac va Dong bang Bac BY, can cé chién
lvgc khai thac hop ly dé t8i wu hoa viéc sir dung
NLG quy mé nhd, dam bao hiéu qua va tinh bén
vitng trong dai han.
4.2. Khuyén nghi

Ban d6 phan bd tiém nang NLG myc 100 m
trén 13nh thé Viét Nam duoc xay dwng dua trén
s liéu quan trac cap nhat d&n nam 2023 két
hop véi s6 liéu tai phan tich 2010-2020. Do khac
nhau vé thoi ky s6 liéu, nén két qua nay van can
duoc dau tu nghién ctu thém. Tuy nhién, & géc
dd gan dung khi ma tiém ndng NLG trung binh
nhiéu ndm khéng bién déng nhiéu, ban d6 nay
van ¢ y nghia tham khdo.

Doéng gop cla tirng tdc gid trong bai bdo: Xdy dung y tudng: Tradn Quang Ndng; Xi ly s6 liéu: Trén Quang
Ndng, Trédn Thi Thanh Héi; Téng quan: Trén Thi Thanh Hai; V& biéu dé: Tran Thi Thanh Héi; Xy dung bén do:
Trdn Quang Nédng; Phén tich, dénh gid: Tran Quang Ndng, Tran Thi Thanh Héi; Két ludn: Trén Quang Néng.

Lori cdm on: Bai bdo la sén phdm khoa hoc thubce dé tai KHCN cép B6 TNMT “nghién ciru, téng hop va
ddnh gid tiém ndng cdc dang tai nguyén ndng lwvong mét trdi, gié, séng, thiy triéu, dia nhiét, sinh khéi, lva
chon cdc dang tai nguyén néng lwong pht hop cé thé phdt trién & Viét Nam” (Mé s6: TNMT.2023.05.01).

Lé&'i cam doan: Tdc gid cam doan bai bdo nay I céng trinh nghién ciru cua tdc gid, chwa dwoc céng bé &
ddu, khéng duoc sao chép tir nhitng nghién ciru trude déy; khéng cé sw tranh chép lgi ich trong nhém tdc

gia.
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Abstract: This study focuses on assessing the potential of wind energy resources (WER) at a height of 100
m across Viet Nam, utilizing a combination of observed wind data from 1961 to 2023 and ERAS5 reanalysis
data. Wind speeds at 100 m were interpolated from 10m height data using the logarithmic method. To
analyze the spatial distribution of WER, an annual average wind energy potential map was constructed using
an expert-based approach, integrating both observed and reanalysis data. The results reveal significant
regional variations in wind energy potential. Specifically, the South Central Coast and Central Highlands
regions exhibit the highest average wind speeds (3.1-3.4 m/s), with wind energy density ranging from 5 to
143 Wh/m?, classifying them as areas with excellent exploitation potential. The Red River Delta and North
Central Coast regions have average wind speeds of 2.6-3.2 m/s, with wind energy density ranging from 10 to
100 Wh/m? making them suitable for medium-scale wind energy development. In contrast, the Northwest
and Northeast regions have lower wind speeds (2.1-2.3 m/s) and wind energy density of only 1.5-70 Wh/
m? limiting exploitation to specific localized areas. In offshore areas, wind energy potential significantly
surpasses that of onshore regions. Island stations such as Bach Long Vi, Phu Quy, and Truong Sa demonstrate
high average wind speeds (7.1-8.8 m/s) and substantial wind energy density (300-823 Wh/m?), indicating
strong potential for large-scale wind energy development. Other stations, including Ly Son, Con Co, Hon
Dau, and Con Dao, exhibit high wind energy density (80-200 Wh/m?), while Phu Quoc shows more limited
potential (7-77 Wh/m?).

Keywords: Wind energy resources (WER), wind speed, 100 m height, Viet Nam.
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