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Cac quan sat tw vé tinh dia tinh moi nhat cia Nhdt Ban Himawari-8 cung ccfp hinh
danh bao phii khu viee Chdu A - Thai Binh Duong cho phép wée tinh Chiéu xa mdt troi bé mdt
(SSI) bao gom Chiéu xa ngang toan cau (GHI) va Chiéu xa thong thwong tryee tiép (DNI) trén
khu vuc Viét Nam ¢ do phdn giai thoi gian 10 phut. Nghién cuu nay trinh bay danh gia woc
tinh birc xq tir vé tinh voi cdc phép do mat dat truc tlép trong hai nam (2017-2019) tai 5 tram
dé hiéu sai s6 cia woc tinh. Két qua cho thay sw thong nhat tot giia gid tri GHI wdc tinh tir vé
tinh va gia tri GHI do dac tai tram voi moi twong quan cao trong pham vi 0,95-0,97 va tot
hon trong diéu kién bau troi quang may. Két qua ndy cho phép nghién ciru phan vung hod
birc xa Mt troi dé khai thac day di cdc nguon nang lwong sach. Chimg t6i da dp dung
phwong phap phdn nhém K-mean cho GHI trung binh ngay trong thoi gian 3 nam (2017-
2019) va thu dwgc nhém 6 cum tot nhat véi sy dong nhat vé khéng gian. Sy phan bé khéng
gian va su thay doi theo mia ciia bikc xa mdt troi ciia cac khu viee dwoe phan cym nay cho
thdy nhitng anh hwong tiwong g ciia hoan heu quy mé Ion cia cac hé thong gié mia ciing
nhir dnh hwéng cia dia hinh dia phwong. Tiém ndng ndng lwong mdt troi cao hon (trén 4.5
kWhm-2 ngay-1) va it thay déi theo miia hon la & khu vue phia Nam, day ciing la noi gio mua
Nam A mia hé chiém wu thé cing véi mia muwa. Sy thay doi ré rét theo mia trong birc xa mat
troi & khu viee phia Bdc 6 lién quan dén anh hudng cia gié mia Pong A, dan dén sw gidm 1o
rét (trén 3.0 kWhm-2 ngay-1) cua burc xa mat troi trong cdc thang mua dong.

1. Mé& dau

Trong nhtng thap ky gan day, cac hoat dong nhén tao cua con nguoi tro thanh
moét trong nhiing nhan t6 quan trong trong bién d6i khi khau va viéc giam sat lién tuc
nhimg tham s6 khi hau 1a v6 cing can thiét dé hiéu duoc nhiing tac dong cta nhimng
thay doi d6 ddi voi moi truong. Mbi quan tdm chinh 14 sy gia ting cia hiéu Gmg nha
kinh do cac khi cac-bon dioxide va lam mo duc toan cau do su gia tang tai khi dung
cua khi quyén. Nghich ly la, nhu cau vé nang luong ngay cang gia tang dé phuc vu doi
song va san xuat lai dan dén nhiéu phat thai khi nha kinh hon. Trong khi d6 cac nguon
nhién liéu du trit nhu than, ddu mo, khi va ngay ca thuy dién ngay cang can kiét, khién
cho toan thé gi6i dung trude nguy co thiéu hut ning luong. Viée tim kiém va khai thac
cic ngudn nang lugng méi, nhu ning luong hat nhan, ning lugng dia nhiét, nang
lugng gié va nang lugng mat troi la mot trong nhing ké hoach quan trong trong chién
lugc an ninh niang luong toan ciu, ciing nhu trong chién luge phat trién bién viing,
giam thiéu phat thai khi nha kinh gdy anh hudng dén bién doi khi hau khong nhiing
d01 véi cac nuoc phat trién ma ngay ca dbi VOI Vlet Nam. Trong viéc tim kiém va phat
trién cac ngudn ning luong méi, dap tmg tét vé nhu cau ning lugng va dam bao méi
truong thi nang luong mat troi la mot dang nang luong wu viét nhat va déng vai tro
quan trong trong tuong lai, do hang nam mat troi cung cap cho trai dat mot ngudn
ning lugng khong 16, dam bao can bang ning lugng cho hé sinh quyén trai dat.



Viéc udc tinh blrc xa mat troi tir v€ tinh ngay cang tré nén quan trong va la cong
cu hitu hiéu dé phat trién danh gia tai nguyén ning lwong mit trdi cu thé theo thoi gian
trén cac khu vyc rong 16n. Céac vé€ tinh thuong dugce dung cho tinh toan birc xa la cac
vé tinh dia tinh (Geostationary Satellite) trén quy dao tring véi truc quay cua trai dat,
nhu Meteosat va MGS (Meteosat Second Genegation) -SEVIRI cua Chéu Au, GOES
cua My, INSAT cua An do, FY-2 ctia Trung Quéc va MTSAT/ Himawari-8 cia Nhat.
Do d6 bao phil cta cac vé tinh ndy ludn cé6 duoc ¢ nhirng khoang cach thoi gian ¢
dinh tai bé mat trai dat, tinh toan birc xa co thé thuc hién ddi vai qui mo toan clu tur -
600S dén +600N trong toan bo thoi gian chibu sang clia mit troi 1én bé mit trai dat.
Toan bd trai dat duge quan sat lién tuc bang khoang 7 vé tinh dia tinh & cac vi tri cach
tuong d6i déu xung quanh xich dao. Viét Nam nam trong ving bao phu tét nhat cia
cac vé tinh GMS/Himawari-8 ctia Nhat phan giai thoi gian 1én dén 10 phat va phan
giai khong gian 1a 1 km [1].

Rét nhiéu cac phwong phap va mé hinh di duoc phat trién trong 2 thap ky qua dé
udc tinh nang lwong mit trdi tir vé tinh. Hau hét cac phuong phap déu dua trén viée
bién d6i d6 sang (cudng do vat ly thye sy duoce do bang cam bién vé tinh) thanh chi sO
dam may, 1 thuéc do twong d6i cua do che phu cua dam may. Sau do, chi s may lai
lién quan dén birc xa mat troi & bé mat trai dat trong diéu kién troi trong. Tuy nhién,
do udc tinh tir v¢ tinh gia tri birc xa la gian tiép thong qua cac phuong trinh thyc
nghiém hodc phuong trinh truyén birc xa nén co nhing sai s0 nhat dinh. Pé sir dung
dir liéu mot cach hi€éu qua, da c6 nhirng nghién cuu dé danh gia su sai s6 cua dit liéu.
Zelenka va cac cong sy [2] da dua ra nhan dinh chung 1a cac gié tri btrc xa theo gio co
d6 chinh x4c tuong dong ddi véi cac gid tri duoc ndi suy tir cac tram mit dat trong
khoang cach 25 km. Dac bi¢t, cac tinh toan buc xa tir vé tinh METEOSAT trong vong
3 thap ky da duoc danh gia mot cach tong thé trong nghién ctru ciia Miiller va cac cong
su [3] cho thiy dbi véi gia tri chiéu xa trén bé mit, do 1éch 1a 1.3 W/m2 va do léch
tuyét dbi trung binh 13 5.5 W/m2 tuong ddng v6i su khong chic chin cua phép do bé
mit cho gia trj hang thang, ndm trong khoang chinh xac t6i vu 3-5 W/m2. Cac tinh
toan tir anh vé tinh GOES duoc so sanh véi cac do dac tai bé mit cua mang ludi tram
SURFRAD ciia NOAA (Co quan Nghién ctru Bién va Khi quyén Hoa ky) trén toan
nudc My trong nghién ctru cia Inamdar va Guillevic [4]. Hién nay, qua cac nghién
ctru danh gia kiém chimg da khang dinh mo hinh Heliosat-2 1a mot trong nhimg mo
hinh nghiép vu tét trén thé gidi [5], ban dau duoc phat trién dé ap dung cho céc vé tinh
Meteosat cia Chau Au, di duoc ap dung ¢ nhiéu nudc trén thé gidi1, dac bi¢t, mo hinh
nay 1a phd cap nhat vi di duoc 4p dung cho cac vé tinh dia tinh khac 1a vé tinh GOES
cua My, va thé hé vé tinh Himawari caa Nhat. Nhung Heliosat-2 méi dugc ap dung
v6i Himawari-8 & Uc [6], chtr chua cho khu vyuc Viét Nam.

Nam trong khu vuc nhiét doi, Viét Nam c6 tiém ning 16n trong phat trién ning
luong mit troi do c6 nhiéu gio nang trén khap lanh tho. Tuy nhién, cac nghién ciru
danh gi4 chi tiét vé ngudn nang lugng buic xa trén lanh tho Viét Nam con rat han ché,
do tir trude dén nay hau nhu cac tram do dac kha thua thét, chi co 12 tram khi tuong
cp Qudc gia méi do cac thong sd vé bire xa, va gan nhu cac dir liéu nay chwa duoc st
dung rong rai. Tur thang 10 nam 2017, c¢6 thém 5 tram do birc xa do Ngén hang the g10’1
tai trg cho Tong cong ty Dién luc Viét Nam. Trude xu hudng tat yéu hién nay vé viéc
phat trlen ngudn nang luong tai tao, thi viéc nghién ciru danh gia tong quan cling nhu
chi tiét cua timg ving vé ngudn ning luong buc xa 1a twong ddi cip thiét hudng toi



phuc vu phat trién trong linh vuc dién ning véi cac giai phap tai tao bén virng. Do vay,
Vi vay, trong nghién ctru ndy, chung t6i thir nghiém mo hinh Heliosat-2 véi vé¢ tinh dia
tinh Himawari-8 dé udc tinh btc xa tai bé mat trai dit trén khu vue Viét Nam, két qua
phan vung buc xa dua trén s6 liéu vé tinh duoc thuc hién sau khi danh gia so sanh voi
5 tram do dac tai bé mit.

2. Dir liéu va phwong phap
2.1. Di ligu tram mdt dit

Dé danh gia dir liéu uoc tinh GHI trung binh ngay tir vé tinh, chung t61 sir dung
5 tram do mat dat duogc lp dat trong du 4n ctia Ngan hang thé gidi tai tro tai 5 khu vice
khac nhau nhu trén Hinh 1. Cac tram ndy ty dong do 3 thanh phan birc xa bao gdm
GHI, DNI va DHI mdi 1 phat tir thang 10/2017 dén 10/2019. Dit liéu trung binh gio
dugc cung cip mién phi trén trang website ctia du an sau khi da kiém dinh dé tinh gia
tri trung binh gi¢ theo hang thang tai dia chi: https://energydata.info/dataset/vietnam-
solar-radiation-measurement-data. Pay la nhirng dir li¢u chat lugng cao tur tram do loai
I, theo chuan ctia T6 chtrc Khi twong Thé giéi. Tir dif liéu gio wdc tinh trung binh ngay
dé so sanh v&i udc tinh tir vé tinh theo cac chi so thong ké thong thuong bao gom: Hé
s6 tuong quan Pearson (r), sai sd trung binh (MB), sai s6 tuyét di trung binh (MAE)
va sai s0 binh phuong trung binh (RMSE).
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2.2. Dir liéu woc tinh birc xa tur vé tinh Himawari-8

Muc tiéu cta cac md hinh uge tinh birc xa mat troi tir vé tinh 1a sir dung nhirng
thong tin quan trac dugc vé buc xa ¢ dinh khi quyen va albedo dé tinh GHI va DNI.
Nén tang cua nhing phuong phap thong dung nhit dé xac dinh blc xa mit troi dén
dugc bé mit trai dat 1an dau tién duoc gidi thiu boi tac gia Cano va cong su trong mo
hinh dugc goi 1a Heliosat [7]. Khai niém dugc dya trén y tuong la buc xa tai bé mit
quan hé nghich véi phan xa ¢ trén dinh khi quyén, tic 1a lién quan dén luong may.



Cho dén nay, Heliosat nay dd duoc vai lan cai tién so v6i phién ban ban dau. Trong do,
Véi gia tri birc xa da dugc hiéu chinh lam dau vao, Heliosat-2 [8] st dung kha ning
thay thé cac tham so thuc nghiém trong cac so d6 v&i cac mo hinh vat ly nua thyce
nghiém tir cac ngudn bén ngoai, va hiéu chinh cua tan xa nguoc tir khi quyén dugc dua
trén mo hinh troi trong ESRA [9]. Khong can céc dir liéu do dac bé mit dé xay dung
va hiéu chinh tham s6 nhu Heliosat-1 va truge d6, do vay Heliosat-2 dam bao kha
nang ap dung trén toan cu v4i moi loai dit liéu vé tinh dia tinh trong d6 c6 Himawari-
8, bao phu khu vuc Viét Nam hién nay. Tire 13, Heliosat-2 c6 thé ap dung cho moi loai
chudi dit liéu 16n chup bang cac cam bién khac nhau. Pic biét 1a kha ning ap dung gan
thot gian thuc vé1 moi do phan gidi cua anh. Bang cach loai bo cac tham so thuc
nghiém, viéc tinh toan bang Heliosat-2 dam bao két qua 1a dong nhat véi moi truong
hop. Quan trong hon, bd phan mém cua Heliosat-2 duoc viét trén ngdn ngit 1ap tringh
C da chuyén giao nghiép vu va hoan toan mién phi, nén chung t6i ap dung cho dit liéu
vé tinh Himawari-8 dé udc tinh bire xa cho khu vuc Viét Nam giai doan 2017-2019
v6i tan suat 10 phuat. Tir két qua woc tinh 10 phit duoc st dung dé wdc tinh trung binh
gi0 va trung binh ngay.

2.3. Phwong phdp phan cum K-means

Trong nhiéu thuét toan phan cum, phuong phap phan cum K-means dugc ap
dung rong rai trén nhiéu linh vuc trong d6 c¢6 khi twong cling nhu vién tham boi tinh
don gian, dé thyc hién [10]. Thuat toan K-means thudc 16p phuong phap hoc khong
giam sat trong hoc may. Co rat nhiéu dinh nghia khic nhau vé phuong phap nay,
nhung vé co ban ta ¢ thé hiéu phan cum 13 cac qui trinh tim cach nhém cac dbi tuong
d3 cho vao cac cum (clusters), sao cho cac d6i tuong trong cing 1 cum twong tu nhau
va cac dbi tuong khac cum thi khong twong ty nhau. Muc dich ctia phan cym 13 tim ra
ban chat bén trong cac nhom cua dit liéu. Tuy nhién, mot trong nhung thach thuc cta
phuong phap phan cum K-mean 1a Iya chon dugc s6 cum “tdi wu”, do khong co tiéu
chi nao 1a duoc xem 1a t6t nhat dé danh gia hiéu qua cia cua phan tich phan cum.
Nghién ctru nay s& str dung hai phuwong phap thuong duoc sir dung dé lya chon s6 cum
“t6i wu” 1a: phuong phap Silhouette [11] va phuong phap Elbow [12] cho gié tri birc
xa GHI trung binh ngay trong giai doan 2017-2019 tir vé tinh Himawari-8. So do thuat
todn phan cum K-means nhu trén Hinh 2.

3. Két qua va thao luin
3.1. Két qua dinh gid div liéu vé tinh

Trudc ti€n, so sanh gitta udc tinh GHI ngay tir vé tinh Himawari-8 vdi do dac
tai 5 tram duoc thé hién trén Hinh 3, cho théy su tuong déng kha tot voi hé sb tuong
quan (1) cao trong khoang 0,946-0,975 cua gié tri GHI hang ngay udc tinh tir v€ tinh
Himawari-8 voi gia tri GHI do dac tai tram trong giai doan 10/2017-10/2019. Theo do,
gia tri ctia hé sd twong quan thap 13 & Ha Noi va cao nhat 1a Pa Ning. Két qua ciing
cho thdy d6 léch duong ctia wdc tinh vé tinh so v6i do dac trong khoang 0.392 — 0.592
(KWh m-1 day-1) voi gia tri 16n nhat & Ha Noi va thap nhat 1a ¢ Tri An. Sai s 16n
nhat & Ha Noi ¢6 thé do su gia tang cua sol khi cua doé thi do tdc dong cuia cac hoat
dong giao thong va xay dung. Két qua trén chi ra hiéu suit chip nhan dugc cia mo
hinh udc tinh Heliosat-2 4p dung ddi vé6i vé tinh Himawari-8 cho khu vuc Viét Nam,
tuong tu nhu két luan ddi véi wdc tinh tir vé tinh MTSAT duoc danh gia tir nim 2012
cling cho khu vuc Viét Nam trong nghién ctru ciia Polo va cac cong su [13]. Két qua



danh gia nay thuc day viéc sir dung wée tinh tir vé tinh trong gidm sat bic xa mit troi
thay thé cho mang lu6i do dac con thua thét & Viét Nam. Tuy nhién, van can phai co
su phan tich véi dit liéu dai hon trong tuwong lai. Nhung dwa trén day ciing c¢6 thé nhan
dinh dit liéu udc tinh tir Himawari-8 kha tin cy dé sir dung trong phan ving birc xa.

Bén canh do, gia tri GHI dugc udc tinh tir cac v¢ tinh ¢6 xu huéng cao hon so
voi1 gia tri do thuc té tai tat ca 5 tram, voi do léch duong 16n nhét ghi nhan dugc tai
tram Ha No1 (Hinh 3). Khuynh hudng cho gia tri wéc tinh GHI tir vé tinh cao hon quan
tric tai tram ciing duoc néu 1én trong mot nghién ctru danh gia ctia Damiani va cong
su [14] khi khao sat s6 liéu tai 4 tram & Nhat Ban. Theo d6, viéc cac két qua udc tinh
GHI cao hon thuc té dugc cho 1 ¢6 lién quan téi anh hudng cua aerosol, boi vi thuat
toan EXAM cua v¢ tinh Himawari-8 hién chua tinh dén anh huodng cta hiéu Gng nay.
Cac tac gia da chi ra rang trong diéu klen bau tro1 quang dang, acrosol gdy nén anh
huéng truc tiép khoang 120-150Wm-> trén mdi don vi, va gop phan vao tong sai sb
trung binh ctia GHI khoang 10—15Wm-". Trong céc diéu kién khac, nguyén nhan chinh
clia sai sO trong wdc tinh vé tinh chi yéu bi lién quan t6i su thay doi ciia may, tiép theo
1a tan xa truc tiép aerosol. Két qua 13, d6 1éch trung binh giita gia tri GHI udc tinh va
quan tric tai tram do tang 1én 20-30Wm-> [14].
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Hinh 3. Gidn d6 phén tan ciia GHI ngdy giita vé tinh va do dac tai 5 tram (2017-2018)
3.2. Két qud phdn viing birc xa bang thudt todn K-means

Phan cum cua gié tri trung binh ngay GHI dugc thyc hién béng thuat toan K-
means véi su Iya chon K bing ca hai phuong phap Silhouette and Elbow cho két qua
v6i 2 kha ning: 4 cum hodc 6 cum vi 2 nhém nay cho thdy su phan bd ctia GHI tuong
dong v6i su thay dbi cua vi do va dia hinh. Hai nhom véi 4 va 6 cum duogc xac dinh
bdi ca hai phuong phap nhu trén Hinh 3 va Hinh 4. Trong khi, nhom thtr nhat xac dinh
4 ving chinh 13 tAy nam, trung bo, tay bic va dong bic (Hinh 5a), thi nhom thir hai xac
dinh thém 2 ving & khu vuc dong bac va Trung b, tic 13 cum 2 va 3 trong nhom nay
(Hinh 5b).
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Hinh 5. Két qua phén viing GHI thanh a) 4 cum va b) 6 cum

Dé danh gi4 tinh dong nhat khong gian ciia cac cum theo 2 nhém, chiing toi sir
dung phan tich twong quan bang gié tri trung vi. Két qua trén Hinh 6 chi ra nhin chung
gia tri trung vi cia hé s tuong quan ddi véi ca 2 nhém 4 cum (Hinh a) va 6 cum
(Hinh 6b) déu 16n hon 0,75 v&i voi mot pham vi nhé gitra cac phan vi, ngoai trtr cum
dai dién cho khu vuc phia tdy nam, noi1 GHI c6 thé bi anh huong boi dia hinh phtrc tap
cuc bd voi hdn hop nuai gd ghé ¢6 do cao khic nhau, rimg rong va cao nguyén bang
phang (Hinh 1 — dia hinh khu vyc nghién ciru). Tuong quan nhém 6 cum cao hon véi
hé s trung binh khoang 0,90 & hau hét cac cum. Mic du gia tri Silhouette udc tinh thé
hién tinh dai dién cia nhém 6 cum it hon so v6i nhém 4 cum, nhung nhém dau thé
hién chinh x4c hon trong viéc mé ta tinh dong nhat ciia nhém so v6i nhom sau. Ngoai
ra, két qua ciing cho thdy pham vi lién ving CORR ctia nhém 6 cum nho hon so véi 7
vung khi hau cua Viét Nam (Hinh 6¢). Do d6, su lya chon nay chi ra rang su phan b
theo khong gian cua buc xa mat troi & Viét Nam co thé duoc thé hién tot boi 6 vung
dugc phan chia khach quan.
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Hinh 6: Két qua hé sé twong quan cho (a) nhém 4 cum va (b) nhém 6 cum;
va (c) 7 vung khi hdu cua Viét Nam

3.3. Ldp bdan dé phéin bé khéong gian va thoi gian cia bikc xa mdt troi theo phin
cum

Hinh 7 chi ra sy phan bd khong gian 18 rang cia GHI trung binh hang ngay
gilta sau cum dugc xac dinh trudc d6 dua trén dir li€u vé tinh cho giai doan 2017-
2019. Nhin chung, bé mit birc xa Mit troi & Viét Nam thé hién 2 ving 6 rét. Cu thé,
bbn cum & phia bac (C1, C2, C3, C4) dugc dic trung boi GHI trung binh hang ngay
thép hon trong pham vi tir 3,4 dén 4,4 kWhm-2 ngay-1, trong khi hai cum ¢ phia nam
(C5, C6) duogc bao phu bdi GHI cao hon 4,5 kWhm-2 ngay-1 1én dén 5,9 kWhm-2
ngay-1.
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thuong trong phan bd khong gian ctia GHI trung binh ngay trong cac cum C1, C2 va
C5codthélado digt hinh cuc bo tao di€u kién cho su hinh thanh may dan dén gidm birc
xa Mat troi trén bé mat.

Latitude [°N]

Hinh 7. Phdn bé khéng gian ciia GHI trung binh ngdy theo 6 phdn cum cho dat lién

Sy chia cit nay duong nhu twong (g v6i hai ché do khi hau cia dat nude co sy
dich chuyén nhe vé phia nam cua cum C4 so vo1 doi khi hau B4. Quan trong hon,
trong hinh nay da chi ra ring mdi cum duogc thé hién bang d6 ddng nhat cao nhit trong
phan bd GHI trung binh ngay. V& co ban, vi do cang thap va do cao cang cao, birc xa
mit troi cang 16n, do d6 co sy gia ting GHI tir bac xudng nam va xuat hién mot sb
khac biét vé GHI giita cac ving ndi va ving bang phiang & cung vi do. Mot sb bat
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Hinh 8. Phén bé khong gian ciia GHI trung binh thdang theo 6 phdn cum cho dat lién.

So v6i bay ving khi hau, 4 cum déu tién (C1, C2, C3, C4) thé hién sy thong

Aep_wi/ymy iun

nhat tot vé gia tri va su bién d6i cua cac yéu té khi hau véi vung B1, B2, B3 va B4.

Ngoai ra, cum C6 bao gom 2 ving 1a Tdy Nguyén va Pong bang Nam Bo noi c6 cung

bién d¢ tong sb gid ning, nhiét do trung binh hang nim va bién d6 nhiét 6. Mic du



ché d6 khi hau ¢ ca hai doi déu bi chi phdi boi gio mua Nam A, nhung c6 su khac biét
vé tong luong mua va sb thang mua 16n nhat giira cac doi khi hau thong thuong nay
nhu cic tac gia da trinh bay. Nhimng khac biét nay c6 thé lién quan dén sy dich chuyén
1én phia bic cua gié mia mua hé qua mot loat cac pha kho va w6t cling nhu anh huéng
cta dia hinh [15]. Do dé, hop 1y khi phan cym st dung mot tham sé cua GHI trung
binh ngay din dén két qua chi mot nhom cum cho Ty Nguyén va Pong bing Nam
Bo.

Ph4n bd GHI hang thang duoc thé hién trong Hinh 8 cho thiy su khac biét rd
rang vé bién trinh ndm cta cua hai nhém cum, cy thé 1a: & phia biac (C1, C2, C3 va C4)
va ¢ phia nam (C5 va C6). Khi hau Viét Nam c6 mdt dac diém khac biét ro rét gifta hai
ving chinh nay 13 do su twong tac manh mé cia gié6 miua Nam A mua ha va gié mua
Pong A, trung vé1 mua mua va mua kho, tuong ung [16]. Vao thang 5, glo mua tay
nam mua hé bit dau thdi tr Vinh Bengal dén Viét Nam, gay ra bau troi nhiéu may va
mua. Dan dan, vung mua nay mé rong ve phia Bic cung voi sy phat trién ctia gi6 mua
Tay Nam kéo dai dén thang 11 khién gia tri GHI mién Tay Nam B¢ thap hon trong
thoi ky gié mua Tdy Nam nay. Mit khéc, tir thang 11 dén thang 3, gié mua mua dong
chi phdi dang ké khi hdu mién Bic, mang theo khong khi lanh, 13 diéu kién thuén loi
cho may phat trién [17]. Két qua 13, gié mua mua dong c6 lién quan dén su giam GHI
trong cac cum C1, C2, C3 va C4 ¢ khu vuc phia Béc tir thang 11 dén thang 3. Bén
canh do, su dich chuyén theo mua ciia mat troi vé phia nam da lam tdng cuong cac dac
diém riéng biét cta buc xa mit trdi trung binh hang thang giita phuong bac va phan
phia nam cua Viét Nam.

4. Két luan

Nghién ctru ndy tap trung vao phin ving hoéa birc xa mit troi bé mat ¢ Viét
Nam bang udc tinh GHI hang ngay dua trén vé tinh Himawari-8. Dit liéu GHI tir m
hinh dugc danh gia br:ing cach so sanh véi cac quan sat bé mit tai 5 tram do & Viét
Nam trong khoang thoi gian tir thang 10 nam 2017 dén thang 9 nam 2018. Mot két qua
t6t ciia cac ude tinh vé tinh v6i do twong quan cao (trén 0,95) véi cac phép do bé mit
va cha yéu 1a do chéch duong cua GHI trung binh hang ngay dam bao viée st dung
cac san pham Himawari-8 SSI trong viéc diéu tra sy phan b theo khong gian va sy
bién d6i theo thdi gian cua GHI, cling nhu phan ving hod.

Két qua phan cum K-mean dugc ap dung cho GHI trung binh ngay cta 3 nam
d3 minh hoa nhém 6 cum t6t nhat véi sy dong nhat vé khong gian, phu hop cho qua
trinh khu vuc héa ¢ Viét Nam. Sy khu vuc hoa nay thé hién su dong thuan t6t hon véi
cach phan loai thong thuong cua 7 vung khi hau hon 1a 4 vung khi hdu dugc phan loai
theo Koppen [18]. Su phan b6 khong gian va su bién doi theo mua ciia blrc xa mit troi
clia cac khu vuc phan cum da cho thiy nhiing 4nh huong twong tng 1an nhau cua hé
théng gi6 mua Pong A va Nam A ciing nhu anh hudng cua dia hinh dia phuong. Két
qua 13, trung binh hang nim, bén cym & phia bac (C1, C2, C3, C4) dugc dic trung bai
GHI hang ngay thap hon nhung bién d6i theo mua manh hon, trong khi hai cum & phia
nam (C5, C6) duoc bao phii boi GHI hang ngdy cao hon nhung bién dbi theo mua yéu
hon. Do d6, phuong phap phan cum cé thé duoc 4p dung hiéu qua trong viéc thiét 1ap
khu vuc héa birc xa mat troi dé thé hién sy bién doi khong gian cua n6 lién quan dén
anh hudng cta cac tuan hoan khi quyén va gitp phén tich cac ving khi hau.



5. Loicam on

Nghién ciru nay do Vién Han lam Khoa hoc va Cong ngh¢ Viét Nam tai tro

thong qua dé tai s VT-CB.14/18-20, thuoc Chuong trinh Qudc gia Ve Khoa hoc va
Cong nghé Vil tru (2016-2020). Dit liéu Himawari-8 dugc thu nhan mién phi
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MODELING AND MAPPING THE CLUSTERING OF SURFACE SOLAR
RADIATION BY USING HIMAWARI-8 SATELLITE OBSERVATIONS
FOR HARNESSING SOLAR RESOURCES IN VIET NAM
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Abstract

Observations from the newest Japanese geostationary satellite Himawari-8 providing
imagery covering Asia-Pacific region permit estimations of surface Solar Irradiation (SSI)
including Global Horizontal Irradiance (GHI) and Direct Normal Irradiation (DNI) over
Vietnham at 10-minute temporal resolution. This study presents Heliosat-2 method, which was
originally applied in Europe for modeling SSI from reflectance received by SEVERI satellite in
inclusion with atmospheric parameters from reanalysis data. The result of modeling is assessed
with direct ground measurements for two years (2017-2019) at 5 stations to understand their
uncertainty. The result showed good agreement between satellite-estimated and observed daily
GHI with high correlation of range 0.95-0.97, and better in clear-sky conditions. Highly
reliable estimation of the GHI from Himawari-8 enables regionalization study of solar
irradiation for sufficiently harnessing clean energy resources. We applied K-mean clustering
method to the satellite-based GHI of 3-year period and obtained the best 6-cluster groups with
a good spatial homogeneity for its regionalization in Vietnam. The spatial distribution and
seasonal variation of solar irradiation of these clustering regions demonstrated corresponding
influences of large-scale circulation of monsoon systems as well as the effect of local
topography. Higher solar energy potential (above 4.5 kWhm-2 day-1) and less seasonal
variation are found in the southern region, where the South Asian summer monsoon dominated
with rainy season. Pronounced seasonal variability in solar irradiation in the northern region
is associated with the influence of the East Asian winter monsoon, resulting in its clear
reduction (above 3.0 kWhm-2 day-1) in winter months.
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NGHIEN CUU ANH HUONG CUA SOL KHi VA LOP PHU BE MAT
DEN TIEM NANG BUC XA MAT TROI TAI VIET NAM
Phan Thi Thiy Dwong ', Pham Thi Thanh Nga %, Nguyén Tién Céng '

@ rung tam Vi tru Viét Nam, Viéen Han lam Khoa hoc va Cong nghé Viét Nam
@ Vien Khoa hoc Khi twong Thuy van va Bién doi khi hdu

Tém tit

Birc xa mat troi la nguon nang lu’ong dong vai tro quan trong co sw anh huong lon
dén cdc linh viee trong doi song va chiu nhzeu danh huéng béi cac yéu té6 méi truong nhw sol
khi hay I6p phu bé mdt mat dat. Cdc yéu té vi tri dia li, dia hinh va thoi gian theo mua déu c6
tac dong dén suw bién dong ciia birc xa mdt troi dege trich xudt tir vé tinh Himawari-8 sur dung
phwong phap Heliosat-2 va bé day sol khi tir MODIS ciing nhu méi twong quan gitta hai
nguon dir lieu nay. Ket qua cho thay vao hau hét cac thoi diém trong nam, birc xa mdt troi va
bé day sol khi c6 moi twong quan dwong khi bé day sol khi & ngueong nhé hon 0,15 trong khi &
cdc khu viee ¢6 bé day sol khi cao cho thdy hé sé twong quan dm. Vé mat bién déng birc xa
mat troi tu’O’ng g véi cdc loai 16p phii theo thoi gian, hau hét cac loai dat rieng va nong
nghiép cé chung xu thé bién dong trong khi ddt do thi hay xdy dung do dac diém tinh chdt dat
khdc biét nén xu hwdng bién déng khdc véi cac logi dat trong khdc.

1. Mé& dau

Birc xa mit troi 1a yéu t6 c6 anh huong rat 16n dén céac linh vuc trong doi song
cua con nguoi va dong vat va dong thoi 13 yéu t6 ¢6 tac dong lon dén moi truong sdng
cua trai dat. Nhirng thay doi vé lugng birc xa mat troi dén bé mit trai dat c6 tac dong
sdu vé moi truong, xa hoi va kinh té cia cac qudc gia trén toan thé gidi. Lugng buc xa
mit troi xay ra trén bé mat Trai dat khong 6n dinh trong nhiing nam qua va dang co sy
suy giam dang ké [1]. Do d¢, viéc nghién clru cac yeéu t6 anh huong dén buc Xa mat
troi 1a v6 cung quan trong nham danh gia tiém ning nang luong mat troi cua mdi qudc
gia. Vi nguon sd liéu buc xa mat trdi duoc trich xuat tir vé tinh Himawari-8 va dir
liu bé day sol khi, 16p phti bé mit tir MODIS, nghién ctru ndy s& di siu vao phan tich
su bién dong theo thdi gian va khong gian cta cac tham sb cling nhu sy anh hudng cia
cac tham s6 mdi trudng nhu bé day quang hoc cua sol khi va 16p pha bé miat dén buc
xa mat troi tai Viét Nam. Muc hai trinh bay vé b lidu va phuong phap xtr 1i, Muc 3 1a
két qua va thao luan; va cudi cung la két luan.

2. S liéu va phwong phap nghién ciru
2.1. 86 li¢u

~ Du liéu su dung trong nghién ctru bao gbm dir liéu birc xa mat troi duogc trich
xuat tr v¢ tinh Himawari-8 stt dung phuong phap Heilosat-2 [2] ; dit li¢u 16p phu va
bé day quang hoc sol khi tir v¢ tinh MODIS giai doan tir nam 2017 dén nam 2019.

V¢ tinh Himawari-8 dugc co quan khi twong Nhat Ban dua vao hoat dong tu
thang 7 nam 2015, 1a vé tinh khi tuong dia tinh thé hé thir 3 va du kién hoat dong dén
nam 2029, gop phén lam giam thiéu rui ro thién tai & Chéu A va Tay Thai Binh
Duong. Dit lidu chudn Himawari c¢6 16 dai (bing) quan sat gdm 3 bang nhin thay, 3
bang can hdng ngoai va 10 biang hong ngoai. Khoang thoi gian quan sat toan caula 10
phut, 46 phan giai khong gian tur 0,5-1km dbi véi cac bang nhin thay va 1-2km véi
bang can hong ngoai va hong ngoai [3]. Trong nghién ctru nay, ching toi str dung dir
li¢u Himawari Level 1 cung cap cac thong so6 vé albedo va nhi¢t do sang vdi do phan



gidi khong gian 2km va cac khu vuc dugc quét 10 phat mot. Dir liéu dugc st dung lam
dir liu dau vao tinh toan cho phwong phap Heliosat-2 dé tinh toan gia trj birc xa. Gia
tri tong luong birc xa ngang st dung trong nghién ctru nay duoc tinh trung binh cho
moi gid va tong hop trong mot ngay.

Dit liéu MODIS duoc thu nhdn tir hai hé thong vé tinh Terra va Aqua la hai vé
tinh nghién ctru moi trudng cua NASA voi tam quan sat 1én dén hon 2330 km, c6 thé
quan trac gan nhu toan bd Trai Pat sau 1-2 ngay [4]. Anh MODIS c6 36 bing phd
budc song 0.405 um dén 14.385 um va d6 phén giai khong gian 1a 250 m (bang 1, 2),
500 m (bing 3 dén bang 7) va 1000 m (bing 8 dén bang 36). Cac dir liéu MODIS
thuong duoc sir dung trong cong tac theo ddi may, nghién ctru chét lugng khi quyén,
chi s6 thuc vat, nhiét do bé mat luc dia, nhiét 40 mit nude bién, han han, ngap lut,
chay ring... Trong nghién ciru nay, ching toi st dung hai bo so lidu dugc lay tir
MODIS bao gom: dit liéu 16p phu bé mit cdp 3 MCDI12C1 va dit liéu sol khi cap 2
MODO04 L2.

2.2. Xir Ii 50 liéu

Céc ban d6 ¢ quy md ludi trung binh theo ngay chia cho 4 mua (mua dong -
DJF, mua xuin - MAM, mua hé- JJA va mua thu — SON) duoc xay dung dé danh gia
su phan bd va bién dong vé khong gian va thoi gian cho dit liéu blrc xa mat troi va bé
day sol khi v6i sy phan chia 7 ving khi hau khac nhau Tay Bic (B1), Pong Bic (B2),
Pong bang Bic B (B3), Bic Trung Bo (B4), Nam Trung B (N1), Ty Nguyén (N2)
va Nam Bg (N3).

Nham danh gia sy anh hudng cua bé day quang hoc sol khi véi birc xa mit troi,
nhém nghién ctru tinh toan va thiét 1ap ban d6 hé s6 twong quan gitta hai nguon so
ligu:

CORR = £20&Y)

(1)

Trong do x 1a dir 1i€u sol khi, y 1a dit li¢u buc xarvc'ri N luong mau. CORB
khong thr nguyén, Cov(x,y) - hi€p phuong sai cua 2 bién, o, va 6,— do léch chuan cua
xXvay.

OxOy

3. Két qua va thio luin
3.1. Phin tich bién djng birc xa mdt troi va cdc tham sé méi truwong
3.1.1. Bién djng birc xa mdt troi

Bén d6 tong luong birc xa ngang trung binh theo ngay tir nam 2017-2019 theo
bén mua duge trinh bay trong Hinh 1. Tir ban d6 phan b tong luong blic xa ngang
cho thﬁy cuong do buc xa chiu anh huéng manh mé cua dia hinh va khi hau va co6 su
phan chia theo ving rd rét. Vao mua dong, khu myuc mién Nam va Tay Nguyén cho
thdy lugng birc xa cao trén ca nudc véi lugng bire xa 16n hon 5500 W/m? trong khi cac
tinh thudc khu vuc mién trung va mién bic nhan duoc luong buc xa thép khoang 3500
W/m?® ngoai trir khu vyc mién nui phia Tay Béc c6 lwong birc xa cao hon so vé6i toan
khu vye. Vao mua xuan, lugng birc xa trén ca nudc déu tang cao, tor Nam Trung B0 tr¢
xué)ng luong buc xa tai cac dai diém cao hon muc 6000 W/m? trong khi d6 khu vuc
DPoéng Bic va Dong bang song Hong du lugng birc xa ting nhung van 1a khu vuc thip
nhét trén ca nude. Thoi diém khéac biét nhat vé sy phan bd lugng blrc xa xay ra vao
mua hé. Vao thoi diém cac thang mua hé, khu vuc Tay Nguyén va Vung Tay Bic



lwong bic xa giam xubng dang ké so véi cac thang mua xudn. Ving Bic Trung Bo va
Nam Trung Bo van duy tri luong birc xa cao nhét trén ca nude va tring véi thoi diém
khu vuc nay thuong xdy ra han han, kho han. Vao cac thang mua he, khu vuc c6 dia
hinh cao hon lugng birc xa nhan duoc thap hon trong khi ving déng bang c6 dia hinh
thip hon luong birc xa cao hon. Pay 1a thoi diém trong ndm luong birc xa chiu anh
huong nhiéu nhat boi d6 cao va dia hinh. Mua thu cho thay su phan bd tong lugng bic
xa twong ty nhu sy phan b trong mua dong.

Xét thay, trén ca nim, khu vuc phia Bic va Bic Trung B c6 tong luong buc xa
thip hon va gia tri nay ting dan khi xudng khu vuc phia Nam. Pdng thoi, mién Nam
va Tay Nguyén cho thiy su bién dong thap hon so véi cac khu vire mién Béc ¢ vi 46
cao hon. Nguyén nhén 13 do khu vuc phia Nam vi d thap, ndm gan xich dao hon ma
thoi gian chiéu sang hay nang luong mit troi nhan duoc trong nam & khu vuc cang gan
xich dao s& cang it bién dong hon.

Hinh 1: Tong lwong birc xa ngang trung binh theo ngdy chia theo miia (miia dong -
DJF, mua xudn - MAM, mua he - JJA, va mua thu - SON) giai doan 2017-2019 (Don
vi: Wim’)

3.1.2. Bién djng bé day quang hoc ciia sol khi

b day quang hoc sol khi ciing co su bién dong 10 rét theo mua (Hinh 2). Khu
vuc phia Bic va Bic Trung Bo cho thay su thay doi theo mua rd rét nhét trén ca nudc
va 1a khu vuc c6 do day sol khi cao quanh nam. Luong sol khi cao nhat vao céac thang
mua xuan ¢ khu vyc nay voi do day quang hoc cao hon 0.5, khong khi tai cac tinh
thanh trong thoi diém nay mo va chat lugng khong khi bi 6 nhiém. Vo cac thang mua
hé, lwong sol khi giam di dang ké do vao cac thang mua hé, mién Bac va Bac Trung
Bo dang trong giai doan mia mua va xuat hién bao. Luong mua 16n va gié 16n tir cac
con bio day luong 16n sol khi lo ling trén bau khi quyén do d6 khong khi trong thoi
diém mua hé thudng trong hon so véi cic mua khac trong ndm. Tuy nhién sau d6 vao
cac thang trong mua thu va dong, d day sol khi tang tr¢ lai & khu vuc Dong Bic,
ddng Bang Song Hong va phia bic Bic Trung bo - noi tap trung cac do thi 1on va cac
khu cong nghi¢p khu vuc phia Bic. Trong cac thang nay, chat luong khong khi trong
khu vyc thap, thudng & trong ngudng canh bao 6 nhiém cao giy anh hudng tiéu cuc
dén sirc khoe cua con ngudi, troi may mu, it mua va ling gio, lugng birc xa thap 1a
diéu kién lam ting luong sol khi va cac bui lo ling trong khong khi. Ha Noi 1a thanh



phd c6 luong sol khi ludn dat mutrc 16n nhit trén ca nudc trong nim. DA c6 nhiéu bao
cao cua Téng cuc Moéi truong canh bao vé van dé 6 nhiém moi truong tai Ha NoOi do su
gia tang ctia bui min va bui lo lang. (Ngudn https://vov.vn/xa-hoi/cong-bo-chat-luong-
khong-khi-o-mien-bac-trong-dot-4-nam-2020-773188.vov )

Tay Nguyén 1a khu vuc c6 luong sol khi thip nhit trong ca nuéc quanh nim véi
d6 day quang hoc sol khi thuong nho hon 0.2 va thap nhat tai ving c6 dia hinh cao
trong khu vuc nay. Pay 1a khu vyc c6 dia hinh cao, mat d§ che phu rung 16n trén cac
cao nguyén va la khu vuc c6 lugng mua 16n va kéo dai trén ca nudc, vi vay luong sol
khi & day thap hon cac khu vuc khac trong cing thoi diém. Thanh phd H6 Chi Minh
cling cho thay luong sol khi cao nhét trong cac tinh, thanh phd khu vuc mién Nam. Do
day la thanh phé siéu do thi, hoat dong san Xuat, giao thong va xay dung c6 mat do
cao. Luogng khi thai tir cac hoat dong hang ngay lam tang mat do bui khi trong khong
khi, 1am mirc d6 6 nhiém khong khi & HO Chi Minh luén ¢ mirc bao dong.

Hinh 2: Bé day quang hoc sol khi trung binh theo ngay chia theo giai doan 2017-2019
3.2. Phén tich anh hwéng ciia cdc tham sé dén tiém néng birc xa mdt troi
3.2.1. Anh hwéng ciia bé day quang hoc sol khi

Nhom nghién ctru tinh toan va lap ban d6 hé sé twong quan theo khong gian
trén khu vuc lanh thd dat lién Viét Nam nham danh gia sy anh hudng cua bé day
quang hoc sol khi dén téng lugng biic xa ngang. Két qua tinh toan twong quan duoc
trinh bay qua ban d6 phan bd tuong quan theo 4 mua trén Hinh 3. Vao mua dong va
mua xudn, mién Bic dén phia Bic Nam Trung B6 cho thiy mdi twong quan am giira
hai nguon sd liéu, nghia 1a khi bé day quang hoc ciia sol khi ting lam giam cuong do
burc xa mit troi & cac dia diém nay do cac bui khi di twong tac véi tia bic xa bang
cach hip thu ching, lam cho tong luong birc xa giam. Nhung tuwong quan 4m nay &
ngudng trung binh khodng -0.3 dén -0.4. Trong khi khu vuc phia Nam phén 16n dién
tich cho thiy tuong quan duong gitra hai ngudn sO liéu. Vao thoi gian mua he - thoi
diém luong sol khi thap va tong lugng buc xa c6 bién dong theo timg ving, mdi tuong
quan gitra hai nguon dir liéu c6 sy thay d6i 16n so v6i mua xudn va dong. Hau hét trén
ca nude thé hién mdi trong quan duong ngoai trir vung phia dong Bic Trung B6 va
phia nam Pong bang song Ciru Long. Mdi twong quan duong 1d rang nhat duoc nhin
thiy & khu vuc ndi cao phia Bic va cac khu vuc cao nguyén voi hé sb twong quan trén
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0.45. Ngugc lai vao mua thu, gitra hai ngudn s liéu thé hién mdi turong quan am trén
cac khu vue nhiéu hon va hé sé twong quan tai thoi diém nay thip nhét trong nam.

Hinh 3: Hé s6 twong quan giita tong lwong birc xa mdt troi va bé day quang hoc sol
khi chia theo mua giai doan 2017-2019

Co6 thé thay rang, moi tuong quan gitra dir liéu tong lugng birc xa ngang va do
day quang hoc cua sol khi ¢6 moi twong quan voi nhau ca theo huong thuén va nghich
mic du hé sé twong quan chua cao; mdi twong quan giira hai ngudn sé liéu nay phu
thugc manh m& vao vi tri dia ly va thoi gian theo mua trong nam. Mobi tuong quan
chua cao 1a do Viét Nam 1a qudc gia nam trong khu vuc ¢ may phu tuong dbi nhleu
trong nam, hon nita ngoai sol khi, blrc xa mat troi con twong tac nhidu véi cac yéu tb
hay thanh phan moi truong khac. Do do tai nhiéu khu vuc va dia diém, sol khi khong
gay ra dugc anh huong 16n dén birc xa mit troi. Nguyén nhan dan dén c6 nhitng khu
vuc ¢6 twong quan am, cd nhitng khu vyuc ¢ twong quan duong 13 boi chiing ta da biét
sol khi twong tac vdi buc xa mat troi thong qua cac hinh thic nhu hflp thu, tan xa va
phan xa. Néu twong tac bang hinh thtrc hap thy, birc xa mit troi s& giam sau khi twong
tac voi sol khi nhung khi xay ra tuong tac dudi hinh thirc tan xa hay phan xa, tia birc
xa mit troi s& tn xa hodic phan xa t6i cac diém khac ma vé tinh hay tram quan tric van
thu nhan dugc gia tri bire xa, do d6 luong birc xa khong bi suy giam, nguoc lai co thé
van tang dan thé twong quan dwong giita hai nguon sé liéu.

3.2.2. Anh hwéng ciia I6p phii bé mt dén birc xa mdt troi

Dua trén cach phan loai cac loai dat pht, nhoém nghién ctru phan tdch cdc nhém
dat cho khu vyc nghién ctru, tir d6 tinh toan gia tri birc xa trung binh theo thang cho
ting loai dat va 1ap do thi bién dong birc xa theo thang cho tig nim va cho trung binh
ca ba nam tir ndm 2017 dén nam 2019 (Hinh 4). Mot sb loai dat c6 cung thudc tinh da
dugc gop lai trude khi vé dd thi bién dong. Nudc 1a thanh phan c6 anh huong dén do
16n tong lugng birc xa thap nhét trong cac thanh phan 16p phu do nude phan xa lai cac
tia blrc xa manh. L6p phu rimg 14 rong c¢6 dién tich 16n nhét va ciing 1a 16p phi bé mit
cho lugng blrc xa cao nhit trong ca 3 nim. Vé mit bién dong theo thoi gian, hau hét
cac loai dat rimg va nong nghiép c6 chung xu thé bién dong. Vao nim 2017, tong
luong bic xa twong g voi dat trong rimg va trong cdy cao vao cac thang mua xuin
sau d6 giam dan trong khoang thoi gian tiép theo trong ndm. Tuy nhién nim 2018 va
2019, su bién dong theo thoi gian co xu hudng thay doi, birc xa cao vao cac thang mua



xuan nhung giam manh vao cac thang mua he roi ting tré lai vao thoi diém mua thu.
D4t d6 thi hay xdy dung do dac diém tinh chét dit khac biét nén xu hudéng bién dong
khac voi cac loai dat trong khac.
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Hinh 4: Bién dong birc xa mdt troi theo cdc
logi lop phu trung binh theo thang nam 2017
(@), 2018 (b) va 2019 (c)

4. Két luan

Tong luong bilic xa ngang trén toan lanh thé Viét Nam chiu anh hudng cua vi tri
dia li, dia hinh va c6 su bién dong theo mua rd rét. Khu vuc phia Bic va Bic Trung Bo
c6 téng luong birc xa thip hon va gia tri nay tang dan khi xu6ng khu vyc phia Nam.
Pong thot, mién Nam va Tay Nguyén cho thiy sy bién dong thap hon so vdi cac khu
vuc mién Béc ¢ vi d6 cao hon.

Khu vuc phia Bic va Bic Trung Bo cho thiy sy thay d6i theo mua 16 rét nhat
trén ca nudc va la khu vuc c6 do day sol khi cao quanh nam. Tay Nguyén la khu vuc
¢6 luong sol khi thip nhat trong ca nudc quanh nim véi do day quang hoc sol khi
thuong nhé hon 0.2 do day la khu vuc ¢6 dia hinh cao, mat d§ che phu rung 16n trén
cac cao nguyén va la khu vuc c6 luong mua 16n va kéo dai trén ca nudce, vi vay lugng
sol khi ¢ day thap hon cac khu vuc khac trong cung thoi diém. Luong sol khi cao chu
yéu tap trung & cac thanh phd 16n, siéu d6 thi va 1a nhitng khu vuc thudng nam trong
nguy co canh bao 6 nhiém & muc cao.

Méi twong quan giita tong lwong birc xa ngang va bé day sol khi phu thudc vao
tri tri ctia khu vuc va céc thoi diém khac nhau trong nam, do d6 c6 su phan chia khu
vue ¢ twong quan duong va khu vuc co trong quan am. Mbi lién hé giita hai dai
luong ndy & mic trung binh do birc xa mat trdi chiu nhiéu anh huéng boi cac tham sb
khac trong d6 c6 sol khi va lugng miy bao phit khu vuc Viét Nam twong ddi cao.

Vé mat bién dong blrc xa mat troi tuwong Gng vadi theo thoi gian, bé mit nuée
ludn cho thay gia tri birc xa thap, hau hét cac loai dit ring va nong nghiép c6 chung xu
thé bién dong trong khi dat do thi hay xay dung do déc diém tinh chat dat khac biét
nén xu huéng bién dong khac véi cac loai dat trong khac.
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STUDY ON THE EFFECT OF AEROSOL AND LANDCOVER ON
THE POTENTIALS OF SOLAR RADIATION IN VIETNAM
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Abstract

Solar radiation is an important source of energy, has a significant impact on many
fields of human life, and influenced by environmental factors such as aerosols or landcover.
Spatial analyses revealed that factors including geographic locations, topography, and
season are influencing on spatial and temporal variations of solar radiation from Himawari-8
satellite using Heliosat-2 method and aerosol optical thickness from MODIS as well as the
correlation between two data sources. The results showed that at most times of the year, solar
radiation and aerosol thickness have a positive correlation when the threshold aerosol
thickness is less than 0.15 while in areas with high aerosol thickness, the correlation
coefficient is negative. In terms of changes in solar radiation relative to land cover types over
time, most forest and agricultural land have the same trend while urban or construction land
have different due to soil characteristics.



TINH TOAN TOC PO VA AP LUC GIO TREN LANH THO VIET NAM
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Tém tit

Trong nghién ciru nay, toc do gié trung binh 2 phit, 10 phit, toc do gié gidt 3 gidy; va
dp luc gi6 ing voi gio gidat 3 gidy (Pg) tai cac chu ky lap khdc nhau theo dang dia hinh phang
va mé dwoc tinh todn va phan tich. So6 liéu toc dé gié cwc dai thang tai 154 tram quan trac
trén quy mo cd nuoc cap nhdt dén nam 2016 dwoc sir dung cho muc dich nghién cuu. Xét vé
toc dg tai ciing mét chiv ky ldp, toc dé gié gidt 3 gidy la I6m nhat, dwoc theo sau béi toc do gio
trung binh 2 phiit va 10 phiit. Toc do gio va dp liec gi6 6 xu thé ting dan theo cdc chu ky lip;
nhé nhat & chu ky 20 ndm va Ién nhdt & chu ky 1000 nam. Tai céc chu ky ldp 20 ndm, 50 ndm,
100 nam, 1000 nam, téc do gio gidt 3 giay lan luot la: khoang 24 dén 55 m/s, 27 dén 61 m/s,
29 dén 66 m/s va 35 dén 83m/s; dp liee gi6 lan lwot la: khodng 37 dén 186 daN/m?, 45 dén
233 daN/m’, 52 dén 274 daN/m’, va 77 dén 434 daN/m’. Vé phdn bd khong gian, cac dac
trung gio tinh todn giita cac chu ky lap la twong tw nhau. Cdc tri s6 toc dé gio va ap luce gio
I6n nhat ¢ Téy Bdc, ven bién Bac Bé va Trung Bé, cdc ddo ven bo va ngodi khoi; thap nhat &
Tay Nguyén va Nam Bo.

1. Giéi thi¢u

Trong quy hoach, thiét ké va xay dung cac cong trinh, gio la yeu t6 khi hau rat
quan trong, trudc hét 1a dbi voi cac giai phap két ciu. N6 quan hé dén d6 bén viing,
tudi tho va ca gia thanh san pham cua cong trinh. Déc biét khi thiét ké cac cong trinh
nhu nha cao tang, thap truyén hinh, cac cot dién cao thé, cau duong.. .thong tin vé ap
lyc gio voi cac chu ky ldp khac nhau dong vai tro quan trong chu chét. O phia béc
nudc ta, ngay ca cac ving nui cao, tai trong bang tuyét ciing khong dang ké nén van c6
thé xem tai trong gi6 1a tai trong khi tuong quan trong duy nhat doi véi cong trinh xay
dung. Viéc tinh toan 4p luc gi6 16n nhat ciia dong khong khi ing véi cac chu ky khac
nhau trén khu vyuc xay dung c6 thé gitp ngudi sir dung va cac nha thiét ké lya chon
duogc cac giai phap két cau phu hop.

Dé dua thong tin khi hau phuc vu xay dung, Bo xdy dung da co rat nhiéu nd luc
ph01 hop nghién ctru voi nganh Khi tuong Thuy van dé dua ra cac Quy chuan, Tiéu
chuan qudc gia [1, 2, 3]. Gan day nhat, B Xay Dung da cap nhat Quy chuan k¥ thuat
trong xay dung QCVN 02:2009/BXD [3]. Trong Quy chuan nay, van toc gi0, ap lyc
g6 da dugc tinh toan dya trén bd so liéu cép nhat dén nam 2000 tir Tiéu chuan TCVN
2737 95, tai khoang 48 tram quan tric ma chu yéu 1a cac tram phia bic nudc ta. Day 1a
tai liéu quan trong phuc vu cong tac quy hoach va thiét ké cac cong trinh xay dung trén
lanh tho Viét Nam. Tuy nhién dén nay, nudc ta da trai qua nhiéu ndm véi nhimng thay
d6i dang ké vé diéu kién khi hau, kinh té, x3 hoi, d6 thi hoa, . ..Nhiéu hién tuong khi
héu cyc doan trai quy ludt va cuong d6 manh xuét hién, sb luong tram quan tric ting
lén, trang thiét bi do gio dugce b6 sung, thay thé, ... Do d6, tinh toan vén toc gio, ap luc
gi6 dua trén chudi so liéu gidé dugc cap nhat den thoi diém hién tai 1a can thiét nham
bd sung, soat xét lai va cap nhat QCVN 02: 2009/BXD.



V& tinh toan téc do va ap luc gié véi cac chu ky lip khac nhau, d c6 nhiéu
cong trinh nghién ctru trong va ngoai nudc thyc hién [4, 5, 6, 7, 8, 13]. Hi¢n nay, chu
ky 13p 50 nim dugc hau hét cac nude sir dung dé tinh van tdc gié hodc ap luc gio co so
khi xay dung ban dd dung trong cic quy chuan xay dung, mot s nude khac dung chu
ky 100 nim. Duy nhét chu ky 20 nim duoc sir dung trong quy chuin xay dung cua Uc
nhung ap dung cho céc toda nha st dung trong ndng nghiép [12]. Toc dd gié co ban
theo huong dan cuia WMO 1a dya vao giai doan trung binh 10 phit ¢ d6 cao 10 m so
v6i bé mit trong dia hinh phang va mé. Tuy nhién, mot so nuée van str dung toc do
gi6 co ban la 3 gidy va 1 gio. O nudc ta, chu ky 20 nam van dugc xem 1 chu ky co so
khi xay dung céc ban db vé gié phuc vu xay dung [3, 4, 5, 6].

Ttr cac phan tich trén, bai bao trinh bay nghién ctru, tinh toan toc do gio, ap lyc
gio duya trén chudi s lidu cap nhat dén nhitng nim gan diy nham phuc vu yéu cau
thiét ké, xay dung cac cong trinh dac biét la nha &, voi cac chu ky 1ap 20, 50, 100,
1000 ndm. Bén canh d6, nghién ctru c6 thé bd sung, soat x¢ét lai va cap nhat QCVN 02:
2009/BXD.

2. S liéu va phwong phap nghién ciru
2.1. S6 liéu nghién ctru

Chudi s6 liéu tdc do 216 cuc dai thang tai 154 tram quan trac khi tuong trén quy
mo ca nudc cap nhat dén nam 2016 duoc st dung nghién ciru.
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Hinh 1. Toc do gio cuc dai nam (so liéu tho) tai mot so tram quan trac phia Bac va
phia Nam nudc ta

S liéu quan tric vé gio6 & Viét Nam rat phirc tap nén can thiét phai xtr Iy dé loai
bo sb lidu x4u va bat déng nhét trong chudi. Pic biét, toc dod gi6 quan tric tai cdc tram
c6 xu thé giam rd rét trong nhitng ndm gﬁn day, do qua trinh do thi héa (Hinh 1).
Nguyén nhan gy ra cac sb liéu xau c6 thé do su sai hong cua may do gio, théng ké
sai. Nguyen nhan gay ra tinh trang bt dong nhét trong chudi sb liéu c6 thé do sy thay
d6i vé thiét bi do glo su suy giam do nhay cua may, su thay d6i dia vat xung quanh

tram, sy di chuyén vi tri tram quan trac hodc thay d6i dia diém, do cao dat may, ... [5,
0, 8].

2.2. Phuong phap nghién ctiru



2.2.1 Phwong phap xir 1y s6 li¢u
a. Dong nhit soé liéu giiva cdc logi mdy do gié

Do s liéu do tir may gi6 VILD lu6n cao hon thyc te nén can phai hiéu chinh sé
liéu gié do bang may gi6 VILD vé s6 liéu quan tric thyc té trung binh 2 phut chuan dé
dong nhat véi chudi s6 lidu do tir cac may tur ghi va tu bao. Moi quan hé gitra_ toc do
gi6 ldy trung binh 2 phit véi toc d6 gid quan trac bang may Vild dugc biéu dién theo
phuong trinh (Zavarina (1976)) [8]:

3 =-0.014x> +1.5727x —5.8456 (1)

) Trong do, y la tbc do gi6 lay trung binh 2 phut tir cac mdy tu ghi va ty bao, x 1a
toc do gio do bang may VILD tai cac tram.

b. Khdo st tinh dong nhit

Céc tiéu chuan kiém nghi¢m Student, Fisher va kiém nghiém Wilcoxon thugc 2
dang kiém nghiém c6 tham s6 va kiém nghiém phi tham sé [8, 9] da dugc sir dung dé
kiém nghiém tinh d6ng nhat gitta 2 mau ngiu nhién. Trong d6, gia thiét chudi toc do
gi6 cuc dai 1a biéu hién ctia mot qua trinh ngau nhién dirng.

Phuong phéap kiém nghiém tinh dong nhat duoc thuc hién bang cach chia chudi
s6 liéu thanh hai thoi ky 1a: n; va n,. Viéc chia chudi s6 liéu thanh hai thoi ky co lién
quan dén lich sir may do gi6 dugc su dung va nhirng bién dong manh mé cua dia vat
xung quanh tram trong nhirng ndm gén day. Vi dy, tram Ha N1 ching t61 lya chon hai
thoi ky 14 1961-2003 va 2004-2016.

Ngoai ra, s0 li¢u xau cling duoc loai bé khi tinh toan dua trén mét so ti€u chuan
nhat dinh.

2.2.2. Phuwong phap tinh toan ap e gi6 & dang dia hinh phing va mé

Léc va voi rong 1a nguyén nhén co thé gy ra tbc do gi6 manh trén quy mo ca
nude, ngay ca khu vuc ven bién phia Bic nén tc do gié va ap luc gi6 tinh chung cho
moi nguyén nhén bao gio cling 16n hon ap luc gié do bao. Do do, toc do gid vaap luc
gi6 tinh chung cho moi nguyén nhan ¢ dang dia hinh phang va m¢ (d¢ ghd ghé cua
mat dém Zo = 0,03) dugc tinh toan, phan tich trong nghién ctru nay.

a. Higu chinh gié vé ciing gié 10m

Trong nghién ctru nay, ham loga dugc st dung qdé chuan hoa t(f)c do gio vé muyc
10m [8, 11]. Quy lut loga nham mé phong su bi€n doi theo chiéu thang dimg cua toc
do gi6 ngang trong 16p bién, chu yéu la 16p bé mat (tor mat dat dén do cao khoang
100m).

V(z) _ In[(z,-z,)/z,]

V(z,) In[(z,-z,)/z,] (2)

Z4 Z,1a cac tham s6 x4c dinh d6 ghd ghé cua khu vuc tram do, V(Z,), V(Z,) 1a
toc do giod ¢ cac muc dd cao Z;, Z,. Pia hinh m¢ Z; = 0 nén ta co:

V(z) _ In(z,/z,) (3)
V(z,) In(z,/z,)

b. Chuyén toc dp gié trung binh 2 phiit sang toc d¢ gié trung binh 3 gidy, 10 phit



Viéc chuyén d6i tbe do gi6 co thoi gian 14y trung binh khac nhau 1 rat can thiét
vi trong qué khir ciing nhu hién nay tdc d6 gi6 & cac nuée khac nhau, thim chi & mot
nudc trong cac giai doan khac nhau, ciing dugc str dung thoi gian 1iy trung binh khong
gidng nhau. Do vdy, dé dong nhét hoa cac chudi sb lidu va c6 thé so sanh dugc voi
nhau gitra cac nudc, nghién ciru Ve quan h¢ va cong thuc chuyen d6i gitra chung, dic
biét viéc chuyen d6i tir toc d6 gi6 on dinh (10, 5, 2 phit) sang toc do gid giat (3 gidy)
1a rat can thiét. T6 chuic Khi tuong Thé gisi (WMO, 2010) da dua ra huong dan vé
viéc chuyén d6i giira cac téc do gio co thoi gian liy trung binh khac nhau trong diéu
kién c6 bao ¢ khu vuc nhiét d(n trong do m01 quan hé gitra gi6 giat va gio o6n dinh
duge xac dinh thong qua hé sb giat. Cu thé, tdc do gié giat V. ;. (thoi gian liy trung
binh gi6 giat 7 ) tir tc d6 gid6 on dinh Vi, (c6 thoi gian ldy trung binh T,) duoc bicu
dién theo cong thirc:

Trong do, G | la hé sb giat.

Bang 1 thé hién hé s6 chuyén doi gitra téc do gié 6n dinh va gio giat & cac khu
vuc nam sau trong dat lién (in-land), & ngoai khoi gan bo (off-land), trén dat lién ven
bién (off-sea) va nam trén bién (at-sea).

Bang 1. Hé s6 chuyén déi giia toc dé gié on dinh va gié gidt trong diéu kién cé bdo &
vung nhiét doi (WMO, 2010)

Exposure at +10 m Reference Gust Factor G; 7,
Class Description Period Gust Duration t(s)
T,(s) 3 60 120 180 600
3600 1.75 1.28 1.19 1.15 1.08
600 1.66 1.21 1.12 1.09 1.00
in-Land R"”t?:'y."pe” 180 158 715 107 1.00
fram 120 155 1.13 1.00
60 1.49 1.00
3600 1.60 1.22 1.15 1.12 1.06
Offshore 600 1.52 1.16 1.09 1.06 1.00
Off-Land winds ata 180 1.44 1.10 1.04 1.00
coastline 120 1.42 1.08 1.00
60 1.36 1.00
3600 1.45 117 1.1 1.09 1.05
Onshore 600 1.38 1.1 1.05 1.03 1.00
Off-Sea winds ata 180 1.31 1.05 1.00 1.00
coastline 120 1.28 1.03 1.00
60 1.23 1.00
3600 1.30 1.1 1.07 1.06 1.03
> 20 km 600 1.23 1.05 1.02 1.00 1.00
At-Sea offshore 180 1.17 1.00 1.00 1.00
120 1.15 1.00 1.00
60 1.11 1.00

WMO (2010) ciing dua ra cac hé sé chuyén doi tir tc d6 gi6 on dinh lay trung
binh 1 phut sang trung binh 10 phut (Bang 2).
Bang 2. Hé s6 chuyén tir toc do gié on dinh ldy trung binh 1 phiit vé trung binh 10
phut (WMO, 2010)

At-Sea
0.93

Off-Sea
0.90

Off-land
0.87

In-Land
0.84

Vmaxsoe=K Vmaxso

K




Tur cach tinh cac hé s ma WMO dua ra ddi véi viée chuyén ddi toc do gid on
dinh trung binh 1 phut vé trung binh 10 phut, nghién ctu d& dang tinh ra cic hé sb
chuyén tir toc d gi6 6n dinh 13y trung binh 2 phut vé téc do gié 6n dinh ldy trung binh
10 phut (Bang 3).

Bdng 3. Hé s6 chuyén tir toc do gié on dinh ldy trung binh 2 phiit vé trung binh 10

phut
Vmaxspw = KiVmaxizo At Sea off-Sea off-Land In-Land
K; 0.96 0.95 0.92 0.91

Trong nghién ctru nay, viéc chuyén doi tir toc do gio 6n dinh 2 phit sang toc do
gi6 giat (trung binh 3 gidy) va tdéc do gié 6n dinh trung binh 10 phut dugc thuc hi¢n
theo phuong phap ma WMO da cong
bo va hudng dan cac nude st dung.

Simiu va Scanlan (1978) [11]
cling dua ra mdi quan hé gilta toc do
gid trung binh t gidy va toc do gio
trung binh 1 gio:

0, 98C(t) (4)
In(->)
ZO

U, (2) = Uy (2).(1+

Trong d6, U,(z), U,(z) lan Hinh 2. Ty sé toc dg gio ldy trung binh t
lugt 1a tde do gié cuc dai 13y trung giay so voi toc do gio lay trung binh 1 gio
binh t giay va 1 gio ¢ do cao z, zo la
do g6 ghé cua khu vuc tram do; C(t)
1a hé sd duoc xac dinh boi Bang 4 v6i z=10 m, z, = 0,05 m va duong cong Durst
(Bang 1, hinh 2).

Két qua thuc nghiém duoc néu trong cong trinh ciia Sachs (1972) cho thay cong
thire trén vo1 ham C(t) duoc néu ¢ bang 1 ding voi mat dém co do ghod ghé (Zo) thay
doi, 1én téi 1 m.

Bang 4. Gid tri cua ham C(t)

t(giay) | 1 10 20 30 50 | 100 | 200 | 300 | 600 | 1000 | 3600

Ct) |(3,00232200]1,73|135]|1,020,70 | 0,54 | 0,36 | 0,16 0

Dura trén phuong phap nay, ching ta d€ dang suy ra cac hé s6 chuyén tir téc do
gi6 cuc dai trung binh 2 phut sang toc do gié cuc dai trung binh 3 giay, 10 phut.

So sanh két qua tinh toan giira hai phuong phap duoc dé cap ¢ trén khong co su
khac nhau nhiéu. Tuy nhién, phuong phap cia WMO (2010) dua ra dugc st dung chu

yéu trong nghién ctru ndy dé tinh cic hé sb chuyen phuong phap cua Simiu va
Scanlan (1978) duoc st dung tham khao trong mét s6 trudng hop can thiét.

c¢. Tinh todan ap luc gio



Gia tri ap luc gi6 thiét 1ap cho cac chu ky lip khac nhau dugc tinh theo cong
thue [5, 6, 7]:

P(T) = % (daN/m?) )

Trong d6 V(T) (m/s) 1a van téc gid duoc ldy trung binh trong cac khoang thoi
gian khac nhau (mg v6i chu ky lip T ndm, & d6 cao 10 m so véi mdc chuén.

Ké thira cac cong trinh nghién ctru trude [4, 5, 10], nghién ciru da sir dyng ham
Gumbel I dé biéu thi phan bd xac suit cta chudi sb lidu toc d6 gié cuc dai thang.

Tir luat phan bd xéac suat Gumbel I, d& dang suy ra cong thirc xac dinh toc do
gi6 tinh toan, toc do 16n nhat c6 thé xay ra voi chu ky T nam nhu sau:

Goi ®(v)la xac suat dé xuat hién tdc d6 gi6 cuc dai hang thang vuot gid tri V,

1
taco: F(v)=1-®(v)=1-——
(v) (V) o7

Bang phép bién doi loga, ta c¢6 dugc:

12T -1
12T

V(T)=u —lln(— In( )
o

O day, a ,u la cac tham sb ciia ham Gumbel L.

Ta ¢c6 ham Gumbel I:
F (v) =exp(—e ““™) (1)

Duya vao dac diém 1a nhiing bién ddi loga thich hop co thé chuyén méi lién hé
gitta F(v) va v vé dang tuyén tinh (hay néi cach khac 1a db thi twong quan gitr F (v) va
v s& 1a duong thang trén hé toa do loga thich hop), ta co thé tién hanh bién ddi sau:

Logarit 2 1an biéu thirc (1) ta dugc:

In(—=In(F,(v)) =—a(v—-u)

Néu dit:

Y, =—In(-InF (v))

Ta s& c6 moi lién hé gira Y véi v hodc In (v) 14 tuyén tinh. Diéu d6 c6 nghia 1a

d6 thi biéu thi mdi quan hé giita v va F (v) sé& 1a dudng thang trén hé toa do (loga kép —
thuong) hoac (loga kép — loga).

Dua vao céac két qua phan cép tdc do gi6, ta s€ tinh dugc cac hé s6 a vau.
3. Két qua va thio luin
3.1. Két qua xir Iy s6 liéu gi6

Hinh 3 minh hoa két qua hiéu chinh chudi sb liéu toc dd gi6 cuc dai nam vé
trung binh 2 phut chuan ¢ dd cao 10m tai cac tram quan trac dai dién & nudce ta. Trude
tién, chuoi so li¢u gid tai cac tram quan trac dugc tién hanh chuan hoa tir may Vild vé
may do gio tu dong bang phuong trinh Zavania. Trong do, theo két qua diéu tra, thoi
ky st dung may gi6é Vild tai cac tram Ha Noi, Hoa Binh, Nam Dinh, Vinh, Cam Ranh,



Con Pao, Séc Trang, Can Tho, Ca Mau lan luot 13 1961-1994, 1961-1994, 1961-1990,
1961-1990, 1978-1994, 1961-1995, 1961-1994, 1978-1994, 1961-1994 (Béang 5).

2-minute standard wind speed at HANOI station 2-minute standard wind speed at HOABINH station 2-minute standard wind speed at NAMDINH station
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Hinh 3. Toc do gio cyc dai nam trung binh chuan 2 phut tai do cao 10m tai cac tram
quan trac dai dién o Viét Nam
Sau khi hiéu chinh vé trung binh 2 phit chuan, chudi s6 liéu gi6 s& dugc hiéu
chinh vé d0 cao 10m.
Bang 5. Thay doi lich sir cua loai may do gio dwoc su dung tqi cac tram dai dién trén
khu viee Viet Nam

Thoi gian

TT Tén Tram May gio tu ghi

May gié VILD

EL, MUNRO YOUNG

Ha Noi

1961 -1994

1995 -2014

Hoa Binh

1961 -1994

1995 -2014

Nam Dinh

1961 -1990

1991 -2014

2008-2014

Vinh

1961 -1990

1991 -2014

2007-2014

Cam Ranh

1978 -1994

1995 -2014

Con Pao

1961 -1995

1996 -2014

2008-2014

Soc Trang

1961 -1994

1995 -2014

2007-2014

Cén Tho

1978 -1994

1995 -2014

2007-2014

Ca Mau

1961 -1994

1995 -2014

2007-2014




- Sau khi chudi s6 liéu gi6 duogc hiéu chinh vé trung binh 2 phut chuin va d6
cao 10m thi viéc kiém nghiém tinh ddng nhit cta chudi sb liéu rat quan trong do chudi
s liéu tai rat nhidu tram quan trac co su suy giam r6 rét trong nhimg nam gan day. Két
qua kiém nghiém cho thay, 0 nhiéu tram ma kiém nghiém Student va Fisher la khong
d6ng nhit nhung trén thuc té khong co sy thay doi rd rét vé dja vat xung ‘quanh tram.
Trong khi do, theo kiém nghiém Wincoxon, cac tram déu thoa man tinh dong nhat nén
toan bo chudi s liéu thoa mén tiéu chuan kiém nghiém Wincoxon s¢& dugc dua vao
tinh toan trong nghién ctru nay. Bang 6 minh hoa két qua kiém nghiém tinh déng nhat
bang cac phuong phap khac nhau tai mot sé tram quan tric ¢ nudc ta.

Bdng 6. Minh hoa két qua kiém nghiém tinh dong nhat bang cdc phirong phép khéc

nhau
thoi ky Phuong phap kiém nghi¢m thong ké
Tram

T (nam) (m/s)
N1 N2| TBI TB2 STUDENT FISHER WILCOXON
1 | ALUOI 13127 11.2 17.4 KGDONGNHAT| DONGNHAT DONGNHAT
2 | ANKHE 13|21 19.8 17.0 DONGNHAT KGDONGNHAT| DONGNHAT
3 | AYUNPA 13123 13.5 14.7 DONGNHAT DONGNHAT DONGNHAT
4 | BACCAN 1344 | 145 19.6 KGDONGNHAT| DONGNHAT DONGNHAT
5 | BACGIANG 13 (41| 143 17.8 KGDONGNHAT| DONGNHAT DONGNHAT
6 | BACHA 13140 | 179 18.2 DONGNHAT KGDONGNHAT| DONGNHAT
7 | BACHLONGVI 13 | 43| 26.5 34.0 KGDONGNHAT| DONGNHAT DONGNHAT
8 | BACLIEU 13121 11.6 18.5 KGDONGNHAT| DONGNHAT DONGNHAT
9 | BACME 1337 | 148 27.1 KGDONGNHAT| DONGNHAT DONGNHAT
10 | BACQUANG 13140 | 15.0 18.0 KGDONGNHAT| DONGNHAT DONGNHAT
11 | BACSON 13 38| 11.1 15.7 KGDONGNHAT| DONGNHAT DONGNHAT
12 | BACYEN 13|28 | 144 18.6 KGDONGNHAT| DONGNHAT DONGNHAT
15 | BADON 13| 41| 14.1 19.1 KGDONGNHAT| DONGNHAT DONGNHAT
17 | BAITHUONG 13140 | 11.1 17.7 KGDONGNHAT| DONGNHAT DONGNHAT
18 | BAOLAC 13140 | 13.0 17.0 KGDONGNHAT| DONGNHAT DONGNHAT
19 | BAOLOC 1336 10.8 14.3 KGDONGNHAT| DONGNHAT DONGNHAT
20 | BATO 1321 11.8 17.8 KGDONGNHAT| DONGNHAT DONGNHAT
21 | BATRI 1322 132 13.5 DONGNHAT KGDONGNHAT| DONGNHAT




56 Vmax trun
namQT 2 binh & i
thoi ky Phuong phap kiém nghiém thong ké
Tram
T (nam) (m/s)
N1 N2| TB1 TB2 STUDENT FISHER WILCOXON
22 | BAVI 13 31| 13.8 19.1 KGDONGNHAT| DONGNHAT DONGNHAT
23 | BUONHO 13119 | 185 20.5 DONGNHAT DONGNHAT DONGNHAT
24 | BUONMATHUOT| 13|42 | 15.1 15.5 DONGNHAT DONGNHAT DONGNHAT

3.2. Phan bd téc dd gi6 va ap luc gio
3.2.1 Téc d gié 6n dinh trung binh 2 phiit 16n nhit é dé cao 10m

Hinh 4 trinh bay phan b téc do gio6 6n dinh trung binh chuan 2 phut 16n nhét &
d6 cao 10m (V2 phut) tai cac chu ky lip khac nhau theo dang dja hinh phang va mé
trén lanh tho nude ta. Nhin chung, V2 phut c6 xu thé tang dan theo cac chu ky lap; nho
nhat & chu ky 20 nim va 16n nhat & chu ky 1000 nam. Gié tri V2 phut tuong (mg véi
cac chu ky lip 20 nam, 50 nim, 100 ndm, 1000 nim lan luot 1a: tir dudi 20 dén trén 40
m/s; tir 21 dén xép xi 44 m/s; tir 22,5 dén xép xi 52 m/s; va tir dudi 28 dén trén 65m/s.

O cac ving nui cao, dong bang ven bién va dao thudng c6 gia tri V2 phut lon
hon so voi cac vung nii thap, thung ling va sau trong dat lién. Gia tri V2 phut 16n nhat
xay ra & Tay Bic; ven bién Bic Bo va Trung Bo; cac dao ven bo va ngoai khoi. Khu
vuc Tay Nguyén va Nam B 1a noi c6 gia tri thap nhat ca nudce, dic biét 1a & Nam Bo.
Péng cha y 13, Binh Phudc 1 tinh thuoc Nam B noi c6 dia hinh bang phang va thap,
nam sau trong dét 1ién, it chiu anh huong ctua bdo, nhung tai tram Phudc Long cho
thay gia tri toc do gi6 dang ké tai cac chu ky lap, trén 42 m/s ¢ chu ky 20 nam, xap xi
47 m/s & chu ky 50 nam, 50 m/s & chu ky 100 ndm va trén 60 m/s ¢ chu ky 1000 nam.
Diéu nay co thé do cac hién twong dong 16¢ va voi rong gay ra trén khu vire Nam Bo.

Hinh 4 ciing cho thiy, tri sé V2 phut chénh léch dang ké giita cac dja diém
trong vung o Tay Bic, bong Bic, Trung Bo do dia hinh khong dong nhat; va khong
dang ké & Pong bang Bac B, Ty Nguyén va Nam BJ.
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(c)

(d)

Hinh 4. Phén bé toc dé gié trung binh 2 phit I6n nhat (m/s) 6 do cao 10m tai cdc chu
ky lap 20 nam (a), 50 nam (b), 100 nam (c) va 1000 nam (d)

3.2.2 Toc d gié on dinh trung binh 10 phut I6n nhat ¢ d§ cao 10m

Hinh 5 trinh bay phan b toc do gi6 trung binh 10 phut 16n nhat & do cao 10m
(V10 phut) tai cac chu ky ldp khac nhau theo dang dia hinh phang va mo trén khu vuc
nuéc ta. Nhin chung, xu thé va phan bé khong gian ctua V10 phut twong tu V2 phut.
Tuy nhién, gia tri V10 phut thdp hon so véi V2 phiit theo mot cap sé nhan. Gia tri V10
phut tuong ung voéi cac chu ky 1ap 20 ndm, 50 ndm, 100 ndm, 1000 nam lan luot 1a: tr
trén 17 dén xap xi 40 m/s; tir dudi 20 dén 44 m/s; tir dudi 21 dén trén 47 m/s; va tir 25

dén xap xi 60m/s.
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(c) (d)
Hinh 5. Phdn bé toc dé gi6 trung binh 10 phiit I6n nhdt (m/s) & @6 cao 10m tai cdc chu
ky lap 20 nam (a), 50 nam (b), 100 nam (c) va 1000 nam (d)

3.2.3 Toc d9 gié trung binh 3 gidy ¢ d cao 10m

Téc do gid trung binh 3 gidy 0 do cao 10 m (gio giat 3 gidy) tai cac chu ky lap
khéac nhau theo dang dia hinh phiang va mé trén khu vuc nudc ta dugce trinh bay trong
Hinh 6.

Nhin chung, xu thé va phan b6 khong gian cta gié giat 3 gidy twong tuy V10
phut, V2 phat, nhung gia tri gio giat 3 gidy cao hon V10 phuat, V2 phut theo mét cap
s6 nhan. Gio giat 3 gidy tai cac chu ky 1ap 20 nam, 50 nam, 100 ndm, 1000 ndm lan
luot 1a: tir trén 24 dén xdp xi 55 m/s; tir xap xi 27 dén trén 61 m/s; tir dudi 29 dén trén
66 m/s; va tir 35 dén trén 83m/s.

,¢_ (i) & g (ms)
2y i e i
. .:."..- I 80 .;'... I 80
r
Lod g’ - 75 o I 75
+ I.m i 0
. [ 2 i
. 65 v 63
.
wih o 60 60
)
[y e
. 55 .
L}
. 50 o 50
R . +
" s 5
F oo 0 43 . 0 45
soed 40 S e~ 40’
L
. I. IR i
Lo ) I 35 e I 35
. D :
.® 3 0 2 - 30
25 25
tnbavi %
20 bt
o
15 15

(a) (b)



vs) (m/s)
+ . i + Lt i
& 80 o 80
’ i A s i
75 r e 75
[ ¥ . |
o I 70 ¥ I 70
°
65 e 65
60 60
55 35
% 50 2,74 50
.
. W 45 - 45
$er I 40 LR . I 40
. (] L] .
o IJs B, I'<
. . 10 . e 30
i1 GIA 25 25
20 20
15 15

(©) (d)

Hinh 6. Phdn bé vin téc gié gidt 3 gidy (m/s) & do cao 10m tai cac chu ky ldp 20 ndm
(a), 50 nam (b), 100 nam (c) va 1000 nam (d)

3.4. Phan bd ap luc gi6

Nhu d3 trinh bay & trén, khi thiét ké va xay dung cac cong trinh cAn quan tim
dén ap luc gid 16n nhit caa dong khong khi co thé tac dong 1én cong trinh nén trong
phan nay chi dé cap dén két qua tinh toan ap luc gié ung voi gié giat 3 gidy ¢ do cao
10m (Pg) tai cac chu ky ldp khac nhau theo dang dia hinh phang va m.

Nhin chung, Pg c6 xu thé ting dan theo cic chu ky lip; nhod nhat & chu ky 20
nam va Ién nhat & chu ky 1000 nam. Gia tri Pg tuong tng véi cac chu ky lap 20 nam,
50 ndm, 100 ndm, 1000 nam lan lugt 1a: tir 37 dén 186 daN/m’; tir 45 dén 233 daN/m’;
tir 52 dén 274 daN/m?; va tir 77 dén 434 daN/m”. Twong tu tbc do gio, phan bd khong
gian cua Pg gifra cac chu ky ldp 1a twong tu nhau.

Pg 16n nhit & Tay Béc, ven bién Bic Bo va Trung B9, cac dao ven bo va ngoai
khoi; thap nhat & Tay Nguyén va Nam BJ.

O khu vuc Trung Bo noi c6 bé ngang hep, ving dong bang, trung du chi rong
vai chuc km, ap lyc gi6 giam rat nhanh tir bo bién vao sau trong dat lién.
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Hinh 7. Phén bé dp liee gié (daN/m2) vmg véi vin toc gié gidt 3 gidy tai cdc chu ky ldp
20 nam (a), 50 nam (b), 100 nam (c) va 1000 nam (d)

4. Két luan

Trong bai bao nay, toc d6 gié 6n dinh trung binh 2 phut, 10 phat, toc d6 gid giat
3 gidy; va ap luc gio ung vai gio giat 3 gidy (Pg) tai cac chu ky lap 20 nam, 50 nam,
100 nam, 1000 nam d4 duoc tinh toan va phan tich. Cac két qua tinh toan cho thay, toc
do gio giat 3 giay la lon nhat, dugc theo sau boi V2 phut va V10 phut. Cac toc do juty
va Pg ¢6 xu thé ting dan theo cac chu ky lip; nho nhat & chu ky 20 nim va lon nhat &
chu ky 1000 nam. Tai cac chu ky 1ap 20 nam, 50 nam, 100 nam, 1000 nam, tbc do gio
giat 3 gidy lan luot 1a: khoang 24 dén 55 m/s, 27 dén 61 m/s, 29 dén 66 m/s va 35 dén
83m/s; Pg lan luot 1a: khoang 37 dén 186 daN/m?, 45 dén 233 daN/m? 52 dén 274
daN/m*, va 77 dén 434 daN/m’. Phan bd khong gian ciia V2 phut, 10 phut, gié giat 3
giay gitra cac chu ky 1dp 1a twong tu nhau. V2 phut, V10 phut, gié giat 3 giay va Pg lon
nhét & Tay Bic, ven bién Bic Bo va Trung B9, cac ddo ven bd va ngoai khoi; thép
nhat & Tay Nguyén va Nam BS.
Loi cam on: Bai bdo la mét phan két qua ciia dé tai “Nghién ciru hoan thién co so dir liéu
cdc tac dong tw nhién cua Viét Nam phuc vu xay dung cong trinh”.
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CALCULATING WIND SPEED AND PRESSURE OVER VIETNAM
TERRITORY
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Abtract

In this study, 10-minute, 2-minute average wind speeds, 3-second peak gusts; and
wind pressures corresponding to the 3-second peak gusts at different return periods in flat,
open terrain are calculated and analyzed. Monthly maximum wind speed data from 154
observation stations over Viet Nam updated to 2016 are used for study purposes. In terms of
speeds which are at the same return period, a 3-second peak gust is the largest, followed by
2-minute and 10-minute average winds. Wind speeds and wind pressures tend to increase
gradually by the return period; the smallest at 20-year return period and the largest at 1000-
year return period. At 20-year, 50-year, 100-year, and 1000-year return periods, the 3-second
gust speeds are about 24 to 55 m/s, 27 to 61 m/s, 29 to 66 m/s and 35 to 83 m/s, respectively,
wind pressures are about 37 to 186 daN/m2, 45 to 233 daN/m2, 52 to 274 daN/m2, and 77 to
434 daN/m2. In terms of spatial distribution, the calculated wind characteristics between the
return periods are similar. The highest values of wind speed and wind pressure are in the
Northwest region, North and Central coastal regions, off-land and at-sea islands; the lowest
is in the Central Highlands and the South regions.



PANH GIA KHi HAU NAM 2020 TREN LANH THO VIET NAM
Phung Thi My Linh', Vii Vin Thiing', Nguyén Hiru Quyén', Pham Thi Hai Yén'
@ Vién Khoa hoc Khi twong Thuy van va Bién doi khi hdu

Tém tit
Bai bao trinh bay tom tit dién bién cua cdc yéu 16 va hién twong khi hau cyc doan ¢

Viet Nam nam 2020. Ngué‘n dir liéu dwoc trich xudt tir cdac ban tin thong bao dy bao khi hdu
hang thang cua Vién Khoa hoc Khi twong thiy van va Bién déi khi hdu. Cdc két qud nghién
citu cho thdy nam 2020 dwoc danh gid la mét trong 3 ndm néng nhat trong khodng 10 nam
gan ddy ¢ Viét Nam. Bén canh dé, nam 2020 ciing dwoc xem la nam xay ra nhiéu loai hinh
thién tai khong theo quy ludt, di thuong, khoc liét: ¢6 14 con bdo va 1 ATNP hoat dong trén
khu vuee Bién DPéng, 27 dot khéng khi lanh va 13 dot ndng nong dién réng. Tir giita thang 9
dén gita thang 11/2020, bdo, lii xay ra lién tié}) tai khu viee mién Trung, dac biét tai 7 tinh,
thanh phé ven bién tir Nghé An dén Qudang Ngdi véi tong lwong mua phéd bién tir 1000-
2500mm, nhiéu noi trén 3.000mm, vieot dot mua I6m lich sir nam 1999.
1. Gidi thiéu

Hau hét cac thién tai ty nhién déu c6 lién quan dén cic hién tugng thoi tiét va khi
héu cuc doan. M&i khi xuat hién ching thuong gén lién voi nhimg thi€t hai nghiém
trong Ve con nguoi va tai san, anh huong lon dén nén kinh té - xa hoi, vi vay doi voi
mdi qudc gia va céc to chirc khi twong trén the gi61, nhiém vy danh gia khi hau dinh ky
(hang nam hodc 10 ndm/lan) ludn 1 yéu cau can thiét phai thuc hién, nham nam bat

dugc diéu kién khi hau di dién ra trong nim vira qua, mat khac c6 nhimng cong tac
hoach dinh san xuat, phat trién kinh té - xa ho1 va phong tranh thién tai.

Thang 1/2021, WMO cong b6 ban “Thong bao nhanh Khi hau toan cdu nim 2020~
da cung cap thong tin danh gia diéu kién khi hau toan cau trong nim 2020. Mot s6 nét
co ban vé khi hau toan cau nam 2020 dugc dé cap boi WMO [1]:

Nhiét d6 trung binh toan cau tir thang 1 dén thang 10 ndm 2020 cao hon so voi
thoi ky tién cong nghi¢p (1850-1900) 1a 1,240,1°C va la mot trong ba nam ndng nhat
dugc ghi nhan.

Trong nim 2020, mic du hoat dong cua El Nino 1a yéu vao ddu nim va La Nina
phat trién vao cudi ndm nhung nhiét d van cao tuong duong ndm noéng nhat la 2016.

Nhiét d¢ trung binh 5 nam (2016-2020) va muoi nam (2011-2020) la cac khoang
thoi gian dugce ghi nhan ndng nhat trong lich su.
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Hinh 1. Dién bién chudn sai nhiét dg (°C) trung binh toan cau (Nguon: WMO, 2021)



2. S liéu va phwong phap nghién ctru

S liéu duoc str dung trong nghién ciru nay bao gdm:

- S liéu trung binh thang cua cac yéu to khi hau: nhiét do (t6i cao, t6i thap, trung
binh), luvgng mua, do a am sO gio nang Day 14 sb liéu phat bao CLIM do Tdng cuc Khi
tuong Thiy vin cung cdp. Bo sb liéu nay dugc st dung trong tinh toan phuc vu Xuét

ban “Thong bao va du bao khi hau” hang thang va “Thong bao tém tat khi hdu nim
2020 cua Vién Khoa hoc Khi tugng Thuy van va Bién doi khi hdu [2].

- Sb liéu }héng ké cac hién tuong cuc doan, thoi tiét nguy hiérr} va thiét hai duoc
thu thap tir Tong cuc Khi twong Thuy van va Ban chi dao Phong chong Lut bao Trung
uong.

- S6 liéu ENSO, chi s6 SSTA do Trung tdm Dy bao Khi hdu Qudc gia Hoa Ky
(CPC) duogc stir dung trong nghién ctru nay [5].

Nam ENSO duoc xac dinh theo s6 thang trong nam co chi s6 SSTA tai Nino3.4
dat ngudng céc; pha ENSO. Cu the, ,ném 7El Nino dugc xac dinh khi chi s6 SSTA tur
0,5°C tr¢ 1én ton tai lién tuc trong toi thiéu 7 thang; nguoc lai, 1a nam La Nina. Nam
trung gian cia ENSO duogc x4c dinh khi khong théa man cac nam EI Nino va La Nina.

Phuong phap nghién ctru chinh dugc sir dung trong nghién ctru la tinh toan cac dac
trung théng ké trung binh thang va nam. Cu thé cac chi s6 thong ké chinh dugc st
dung:

1) Tri s6 trung binh thang k ctia yéu t6 khi hau (Xy)
X =30y Xt (1)
k=1,2,..12

2) Chuén sai yéu té khi hau thang k nam t (AXy,)
AXye = Xie — X 2)

3) Ty chuéan yéu to khi hau thang k nam t (AX},;)
AX,, = (X’“) £100  (3)

3. Két qua danh gia diéu kién khi hau nim 2020
3.1. Hoat dong cua gio mua

Gio mua mua he (GMMH) va mua muwa: Trong nam 2020, cuong A0 GMMH
dugc ghi nhan 1a cao hon so véi trung binh nhiéu nim (TBNN). Mua mua gié mua
mua hé nam 2020 bat dau vao thang 3 & Pong Bac va Pong bang Bac Bo; vao thang 4
o Tay Bic; thang 5 & Tay Nguyén; thang 6 & Nam Trung B va Nam B¢ va vao thang
8 ¢ Bic Trung B6. Mua mua két thuc vao thang 9 ¢ Tay Bic, thang 10 ¢ Pong Bic va
DPdng bang Bic B, thang 11 & Tay Nguyén va Nam Bo; thang 12 ¢ Trung Bo.

Gi6 miia mua déng: Hoat dong cta gié mua mua dong duge biéu hién qua tan
s6 cua cac dot khong khi lanh (KKL) tran xudng lanh thd nude ta. Trong nam 2020 co
27 dot KKL anh huong dén Viét Nam, thép hon so vo1 TBNN khoang 2 dot. Sé dot
KKL nam 2020 cao hon 6 dot so voi nam 2019 va cao hon cac nam 2018, 2017, 2016
khoang 3 dot. Cac dot KKL xay ra trong nim chii yéu gdy mua vira, mua to & Bic Bo
va Bic Trung Bo; ¢6 6 dot KKL anh hudng t6i nudce ta vao cac ngay 19/1, 28/1, 3/3,



14/12, 18/12 va 29/12 gay ra rét dam, rét hai cho cac tinh phia Bic, ving nui cao cc
tinh vung nui Bac B0 c6 bang gia.
3.2. Hoat dong cua khong khi lanh

Trong sb 27 dot KKL anh hudng dén Viét Nam co 19 dot gié mua Pong Bic va
08 dot KKL ting cudng, sd dot KKL xdp xi TBNN. Phdn b cac dot KKL trong nim
2020 nhu sau: thang 1, 3, 12 c6 05 dot; thang 2, 4, 10, c¢6 03 dot, thang 11 c¢6 02 dot va
thang 9 c6 01 dot.

Mot sb dot KKL manh dang cha ¥ nhit trong nam 2020 1a:

- bot KKL tang cuong vao ngay 25/1 lam nhi¢t d0 giam manh, gy rét dam, rét
hai va mua dong dién rong kém mua da ¢ cac tinh phia Dong Bac B va Bac Trung
B9,

- bot KKL tang cuong anh hudng dén Bic Bo, Bic Trung B§ va mot s6 noi &
Trung Trung B vao ngay 2/12 gay ret dam, rét hai nhiéu noi, ving nui va trung du
phia Bac da xuat hién bang gia;

- bot KKL xay ra vao ngay 14/12 anh huong dén Bic B, Bic Trung Bo va Trung
Trung B v&i nhiét d§ thap nhat 11-14°C, vung nai 8-11°C, vung nui cao dudi 5°C,
day la dot rét dam, rét hai dién rong dau tién trong mua Pong ndm nay tur ngay 16-
20/12;

- bot KKL c6 cuong d6 manh anh hudéng dén Béic Bo, Bic Trung Bo va mot )
noi Trung Trung B vao chifu toi ngay 29/12 gay rét dam, rét hai trén dién rong ¢ cac
tinh Bac B¢ va Bac Trung B tir ngay 31/12/2020 dén ngay 3/1/2021.

3.3. Hoat dong cua xody thudn nhiét doi

Theo s6 liéu ciia Tong cuc Khi ‘tuong Thuy van, c6 15 XTND (14 con béo va 1
ATND) hoat dong trén khu vuc Bién Pong trong nam 2020 (Bang 1), s6 luong bio
nhiéu hon so v6i TBNN va sb luong ATND it hon TBNN. C6 07 con bio anh hudng
truc tiép dén thoi tiét dat lién nudc ta bao g@)m bdosb2,5,6,7,9,12, 13 (07 con) va
ATND thang 10 (13-16/10). Muia bdo nam 2020 trén Bién Pong bat dau mudn hon
TBNN, tir thang 6 va két thac vao thang 12. Cu thé cac con anh huéng truc tiép nhu
sau:

- Bio s6 2 (SINLAKU) hoat dong trén Bién Pong tir ngay 31 dén 02/8/2020 suy
yéu thanh ATND va di vao cac tinh Ninh Binh-Thanh Hoa, sau do di sau vao dat lién
va suy yéu thanh mot ving ap thap Bio s6 2 gdy gi6é manh cap 6 - 9, giat cap 10 trén
khu vuc ven bién Bic Bo va Bic Trung B, mua to dién rong & cac tinh phia Dong
Bic B va cac tinh tir Thanh Hoa dén Quéng Tri;

- Con bdo s6 5 (NOUL) hoat dong trén Bién Dong tir ngay 15/9 va dén sang ngay
18/9/2020 thi d6 bo vao cac tinh Quang Tri-Thira Thién Hué, gdy gi6 manh cip 6-9,
giat cap 11 ¢ khu vuc Trung B9, mua 1én & céc tinh tir Nam Nghé An dén Quang Ngai
v6i v6i lugng mua phd bién tir 100-300mm, c6 noi trén 300mm

- Bio s6 6 (LINFA) hoat dong trén Bién Pong tir ngay 9/ 10 va dén 10h ngay
11/10/2020 thi d6 bd vao céac tinh Quang Nam, Quang Ngdi. Béo s6 6 da gdy mua rat
to cho cac tinh tir Thira Thién Hué d&én Quang Ngdi v6i luong mua phd bién tir 150-
350mm, co noi trén 350mm.



- Bdo sb 7 (NANGKA) hoat dong trén Bién DBong tu ngay 11/10 den ngay
14/10/2020 di vao vung bién céc tinh tr Thai Binh dén Thanh Hoa rdi suy yéu thanh
ATND va d6 bo vao dat lién cac tinh tir Nam Pinh dén Thanh Hoéa. Do anh huéng cia
bdo sd 7 két hop v6i KKL nén khu vuc Dong Bic, Dong bang Bic Bo, Bic Trung Bo
d3 c6 mua to dén rét to véi lugng mua phd bién tir 100-300mm.

- ATND hoat dong trén Bién Pong tir ngay 13/10 dén ngay 16/10, ATND suy yéu
thanh mot ving ap thap va di vao dat lién cac tinh tir Thira Thién Hué dén Quang
Nam. Do anh hudng cua hoan luu ATND két hop v6i KKL nén khu vuc Déng Bic,
DPdng bang Bic Bo, Bic Trung Bo di c¢6 mua to dén rat to v6i lwong mua phd bién tir
150-300mm, mét sd noi ¢6 lugng mua 16n hon nhu: Bach Ma (Thira Thién Hué) 1a
452mm, Tra My (Quang Nam) l1a 418mm, Tra K6t (Quang Nam) 1a 408mm, Tra Hiép
(Quang Ngai) 45Imm...

- Bdo s6 9 (MOLAVE) hoat dong trén Bién Pong tir ngay 26/10 dén trua ngay
28/10, bao sé 9 di vao cac tinh tr Quang Nam dén Binh Pinh voi cuong do manh cap
11-12, giat cap 14. Do anh hudng cua béo s0 9 két hop v6i hinh thé ciia nhiu dong gio
Pong di gdy mua rat to & cac tinh tir Thira Thién Hué dén Phu Yén va Bic Tay
Nguyén véi luong mua phd bién tir 100-300mm. Tai Nghé An va Ha Tinh cé noi trén
500mm.

- Bdo s6 10 (GONI) 1a mot con bdo manh, hoat dong trén Bién Pong tir ngay 1/11
dén ngay 6/11 thi suy yéu thanh ATND vao di vao ving bé bién cac tinh Phi Yén,
Binh Thu4n. Do anh hudng cta bdo sé 10, cac tinh tir Thira Thién Hué dén Bic Binh
Dinh va phia Pong cia Gia Lai c6 mua to dén rat to v6i lugng mua phd bién 150-
300mm.

- Bdo s6 12 (ETAU) hoat dong trén Bién Pong tur ngay 8/11 dén sang ngay
10/11/2020 thi d6 bd vao cac tinh Phu Yén, Khanh Hoa roi suy yéu thanh ATND. Do
anh hudng ciia bio s6 12, cac tinh tir Quang Nam dén phia Bac cia Khanh Hoa va Pik
Lik c6 mua to dén rét to v6i lugng mua phd bién 150-300mm.

- Bio s6 13 (VAMCO) hoat dong trén Bién ‘Dong tir ngay 12/11 den trua ngay
15/11/2020 thi d6 bo vao cac tinh tr Ha Tinh dén Quang Binh. Bio sd 13 giy gio
manh cap 7 - 9, giat cap 10-12 trén khu vyc ven bién tir Ha Tinh dén Bac Quang Ngii.

Tir Ha Tinh dén phia Bic Quang Ngii di c6 mua to dén rat to voi lugng mua phd bién
trong khoang 100-250mm.

Bang 1. Danh sach XTND hoat dong trén khu vuc Bién Dong nam 2020

TT Tén bao Thoi gian hoat dong trén Bién Pong
1 | Bdosd 1 (NURI) 12-14/6/2020
2 | Bio s6 2 (SINLAKU) 31/7-02/8/2020
3 | Bdo s6 3 (MEKKHALA) 9-11/8/2020
4 | Béo s 4 (HIGOS) 17-19/8/2020
5 | Bdosé 5 (NOUL) 15-18/9/2020




TT Tén bao Thoi gian hoat dong trén Bién Pong
6 | Bdo s6 6 (LINFA) 09-11/10/2020
7 | Bio s6 7 (NANGKA) 11-14/10/2020
8 | ATND thang 10 13-16/10/2020
9 | Bdo s6 8 (SAUDEL) 20-25/10/2020
10 | Bio s6 9 (MOLAVE) 26-28/10/2020
11 | Biosd 10 (GONI) 1-6/11/2020
12 | Bio s6 11 (ATSANI) 6-7/11/2020
13 | Bio s6 12 (ETAU) 8-10/11/2020
14 | Bio s6 13 (VAMCO) 12-15/11/2020
15 | Bdo s6 14 (KROVANH) 19-22/12/2020

3.3. Dic trung nhiét do

Nhiét d6 trung binh (NDTB) nam 2020 trén lanh thd nudc ta c6 gia tri phd bién
tr 20 dén 28,5°C; mot sd noi nhu Sin HO, Biac Ha, Sa Pa, Moc Chau va Pa Lat ¢6
nhiét do dudi 20°C. Trong d6, phd bién tir 20 dén 25°C & Bac Bo; tir 24,5 dén 28°C &
Trung Bo; tir 22 dén 25°C ¢ Tay Nguyén va tir 27 dén 28,5°C & Nam Bo. NDTB nim

2020 cao hon TBNN tur 0,5 dén 16n hon 1,5°C trén ca nudc
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Hinh 2. Phan b(j theo khéng gian ciia chudn sai: (a) Nhi¢t do trung binh nam 2020,
(b) Nhiét do toi cao trung binh nam 2020, (c) Nhiét do toi thap trung binh nam 2020
NDTB nam 2020 tinh tir s6 liéu cac quan tric trén cé‘ nude dat gia tri 24,6°C,
cao hon TBNN khoang 1,2°C. Véi gia tri nay, trong 10 nam gan day (2011-2020), nam



2020 1a nim noéng thir 3 sau cac nam 2019 (c6 chuan sai 1,6°C), nim 2015 (chuén sai
la 1,3°C).

Phan bd chuan sai ’nhiét do trung ‘binhlném (Hinh 2a) cho théiy, NDTB cao hon
TBNN pho bién tir 0,5 dén 1,6°C trén hau hét dién tich ca nudc; ri€éng Sa Pa c6 nhiét
do thap hon TBNN 0,2°C.

Trong nam 2020, chuan sai dwong cua nhiét 46 chiém dai bo phan dién tich dén
toan bo lanh tho trong cac thang 1 - 3, 5 - 9; chuan sai am chiém da phan dén toan bg
phia Bac nudc ta vao cac thang 4 va 11 - 12.

3.4. Dac trung lwgng mua va cac hién tuwgng cuc doan cé lién quan

Tong lwong mua (TLM) nam 2020 trén ca nude phd bién tir 1000 dén 4000mm
(Hinh 3). TLM nam 16n nhat quan tric dugc tai cac tram thudc Thira Thién Hué nhu A
Ludi: 7.055mm, Nam Dong: 6.334mm va Hué : 4.792mm; tram Tra My (Quang Nam)
cing co lugng mua nam dat 5.518mm. Nguoc lai, TLM thip nhat quan tric duoc tai
Phan Thiét (Binh Thuén): 866mm, tai Phan Rang (Ninh Thu4n) 13 1.055mm.

TLM niam 2020 trung binh tir s6 lidu quan trac cac tram trén quy mo ca nudc dat
gia tri khoang 1.994mm, cao hon TBNN khoang 3,7%. Trong khoang 10 nam gan day
(2011-2020), ndm 2019 1a nam cé ty chuan lugng mua cao thir ba, sau ndm 2017 va
2013.

Phan bd ty chuan cta lwong mua nim 2020 (Hinh 3) cho thidy, TLM cao hon
TBNN xay ra & mot phan dién tich ving nti Bic Bo, Bic va Trung Trung BY, mot phan
nho Tay Nguyén va Tay Nam B9, trong do, khu vuc tir Quang Tri dén Bic Quang Nam
c6 ty chuan lugng mua trén 150%. TLM thip hon TBNN ¢ da phan Bac B9, khu vuc tir
Binh Pinh dén Khanh Hoa, phan 16n Tay Nguyén va Pong Nam Bo, v6i ty chuan luong
mua thip nhat & Quynh Nhai (Son La) 1 69,4%.

Trong nam 2020, TLM thap hon TBNN ¢ da phan dén hau hét dién tich ca nudc
vao cac thang 2, 5-7, 9, 12; cac thang c6 TLM cao hon TBNN tur da phén dén dai bo
phan dién tich ca nudc vao thang 4, 8 va 10; cac thang co ty 1€ dién tich lugng mua cao
hon TBNN va thip hon TBNN tuong dwong nhau 1a thang 1, 3 va 11 (Hinh 4).

Téng sb6 ngdy mua (SNM) na@m 2020 ¢ nudc ta dao dong chu yéu tir 100 dén 200
ngay (Hinh 5). SNM lon nhat quan trac dugc: 253 ngay tai Sa Pa (Lao Cai), 246 ngay tai
Bic Quang (Ha Giang). Mot s6 noi & cuc nam Trung Bo c¢6 SNM thap hon 100 ngay
nhuy Cam Ranh, Phan Rang va Phan Thiét.

SNM trong ndm 2020 thip hon TBNN tir 1 dén 16n hon 35 ngay trén dai bo phan
dién tich ca nuéc. Noi c6 SNM huyt chudn nhiéu nhat 13 & Tay Ninh: 37,6 ngay; tiép dén
1a Khe Sanh: 36,9 ngay. SNM cao hon TBNN tir 1 dén 30 ngay xay ra chu yéu ¢ vung
nai Pong Bic Bo. Noi co6 SNM vuot chuan nhiéu nhat 13 Bac Quang: 31,9 ngay va Bao
Lac (Cao Bang): 30,3 ngay.
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3.5. Mot so hién twong thoi tiét nguy hiém va thiét hai

Nim 2020, ghi nhan nhiéu dién bién thién tai rat bat thuong, bao 1i kém theo d6 1a
ngap Gng va sat 16 dat gy thiét hai nghiém trong ¢ nhiéu dia phuong, “bio chong bio,
lii chdng 18” kéo dai lién tuc trong thang 10, trong d6 c6 bdo s 9 manh nhit trong 20
nim trd lai day. Theo s lidu thong ké nim vira qua, nudc ta da phai ganh chiu nhiing
loai hinh thién tai nhu:

Mua lon:

Trong ndm 2020, da xuét hién 19 dot mua vira, mua to trén pham vi cd nudc.
Trong do, thang 10 va thang 11, bao 1 dén dap tai cac tinh mién Trung, dac bi¢t 7 tinh,
thanh phd ven bién tir Nghé An dén Quang Ngii da gay thiét hai rat 1on vé ngudi va tai
san. S6 dot mua vira, mua to nam 2020 thép hon so v&i ndm 2019, 2018 nhung c6 tinh
chat dir doi hon. Cac dot mua 16n dién hinh trong nim 2020 la:

- Dot mua lon dién rong tir ngay 24 dén 26/1/2020, do anh huong cua KKL két
hop véi hoi tu gid trén cao nén ¢ Bac B va céc tinh tir Thanh Héa dén Thira Thién Hué
c6 mua dong dién rong, kém mua d4 da xay ra nhiéu noi. Cac tinh phia Pong Bic Bo va
Bic Trung BO ¢6 mua vira, mua to, c6 noi mua rat to voi lugng mua ca dot phd bién 50-
80mm.

- Dot mua 16n dién r(:)ng vao 19-21/7 tai vung nui va trung du Bic Bo do anh
huong cua hoi ty gié 1én dén myc 5000m gay 1u quét, sat 16 dat nghiém trong tai Ha
Giang lam 5 nguoi chét, 2 nguoi bi thuong va thiét hai kinh té khoang 495 ty dong

- Do anh hudng cua dai hoi tu nhiét d6i qua Nam Trung B két hop véi hoat dong
ciia KKL, trén cao 1a d6i gié Dong manh, ngay 10-11/10 chiu anh hudng cia con bio s6
6 di gdy mua 16n dién rong tir cac tinh tir Ha Tinh dén Phu Yén, Khanh Hoa dén Bic
Tay Nguyén, lugng mua phd bién tir 400-800mm riéng cac tinh tir Quang Tri dén
Quang Nam 1000-1500mm, dac biét tai Thira Thién Hué 1700-2000mm. Dot mua 16n
kéo dai da gay thiét hai nghiém trong vé& ngudi va tai san cho cac tinh Trung BO voi 2 vu
sat 16 dat nghiém trong tai thuy di¢n Rao Trang 3 (Thura Thién Hué) va sat 16 tai Huong
Hoa (Quang Tri). Thiét hai kinh t& u6c tinh gan 20 nghin ti dong.



- Dot mua 16n dién rong tir ngdy 27-28/10/2020 do anh hudng cia hoan luu bio sb
9 d3 gy mua lén cho cac tinh tir Thira Thién Hué dén Pha Yén va Bic Tay Nguyén véi
luong mua phd bién 150-400mm, ¢ noi trén 400mm. Dot mua 16n di gay 1i quét va sat
16 dit tai Nam Tra My tinh Quang Nam gy thiét hai 16n vé ngudi va tai san.

- Do anh huéng cua khéng khi lanh két hop v6i nhiéu dong cta doi gié Dong trén
cao da gdy mua lon trén dién rong cac tinh tr Quang Tri dén Binh Thuan va Tay
Nguyén véi lugng mua pho bién 200-400mm.

Dong loc:

Trong ndm 2020, d3 xuat hién 189 tran dong, 16c kém muwa d4 trén pham vi ca
nude, Cac thang xay ra nhiéu dong 16c va mua d4 nhit 1 thang 5 (36 trén), thang 6 (35
trén), thang 4 (31 trén); khu vuc xay ra nhiéu nhat 13 khu vuc mién nai thudc Bic Bo va
Bic Trung Bo. Tinh xay ra nhiéu dong 16¢ nhat 13 Lao Cai, Son La, Nghé An. Céc tran
dong, 16c kém mua d4 dang chd ¥ nhat 1a:

- Mua 16n kem theo dong 10¢, mura dé chiéu va t0i ngdy 24-25/01/2020 da gdy thiét
hai tai 08 tinh (Cao Bang, Bac Kan, Lang Son, Tuyén Quang, Thai Nguyén, Son La,
Pht Tho, Théai Binh);

- Do anh hudng ctiia KKL c6 cudng d6 manh vao ngdy 11-112/4/2020 tai Bic B,
Bic va Trung Trung Bo di c6 mua 16n kém dong 16¢c, mua da tai cac tinh Son La, Lao
Cai, Lai Chau da gay thiét hai khoang 33,9 ty dong;

- Ngay 22—24/4/2()20, mua déng kém 16¢ sét tai Lai Chau, Ha Giang, SO‘I} La, Yén
Bai da lam 5 nguoi chét, 1 nguoi m@t tich, 37 nguoi bi ‘thu’O’ng, thiét hai 16n vé nha ctra
va hoa mau, udc tinh tinh thiét hai vé kinh té€ 1a 141 ty dong;

- Mua 16n kém dong 16¢, sét tai 10 tinh Ha Giang, Lao Cai, Cao Béng, Son La,
Yén Bai, Thai Nguyén, Bac Kan, Hoa Binh, Phu ‘Th(,) va ,Nghé An tr ngay 7-9/5/2020 da
lam 1 nguoi chét, 17 ngudi bi thuong, thiét hai vé kinh t€ khoang 91,5 ty dong.

Ning néng:

Nam 2020 c6 13 dot néng nong dién rong xuét hién vao céc thang tur thang 2 dén
thang 9, trong d6 c6 1 dot nang nong kéo dai tai Trung Bo tir nhitng ngay cudi thang 5
va kéo dai sang thang 7, voi nhiét do cao nhat pho bién 39-41°C, c¢6 noi trén 42°C. Cac
dot nang nong kéo dai xay ra chu yéu tai cac tinh Bac Bo va Trung Bo. Cac dot ning
néng dang chu y l1a:

- Khu vue vung nui Tay Bic Bo va Trung B9, nang nong xay ra tr 4-11/5 va 15-
22/5 v6i nhiét do pho bién tir 36-38°C, dinh diém ciia dot ning néng nay 1a ngay 21/5,
mot 86 noi c6 ning noéng voi nhiét dd cao nhit ngdy vuot ngudng lich st so véi TBNN
cung thoi ky nhu tai: Lao Cai: 41,8°C, Tinh Gia (Thanh Hoéa) 41,2°C, Bic Mé (Ha
Giang) 40,4°C, Kim B6i (Hoa Binh) 41,0°C, Chi Né (Hoa Binh) 40,9°C, Viét Tri (Phu
Tho) 40,3°C, Ha Pong (Ha Noi) 40,9°C. Khu vyc Tay Nguyén va Nam Bo, nang nong
kéo dai tir 1-15/5 & Tay Nguyén; tir 1-22/5 tai Nam B véi nhiét do phd bién tir 35-
37°C.
- O Béc va Trung Trung B9, nang nong dién rong keo dai lién tyc tur cu01 thang 5

(30/5) dén hét thang 6 va tiép tuc xay ra trong sudt thang 7, trong do, gay git nhit vao
22-24/6, 9-10/7 va 18-19/7, v6i nhiét d6 tbi cao tuyét dbi pho bién 38-40°C; khu vuc



Son La, Hoa Binh, déng bang va trung du Bic Bo c6 ning nong vao 5-10/7, 13-18/7,
22-26/7 va 28-29/7, véi nhiét d6 toi cao phd bién 36-38°C.

Thiét hai do thién tai:

Thiét hai do thién tai c6 ngudn gdc Khi trgng Thuy vin trong nim 2020 trén pham
vi toan 1anh thd chu yéu do bio, 4p thip nhiét d6i, mua 16n gy i, 1t quét, dong 16c, gay
ra. Theo con s thong ké chua that day du, thiét hai 1a: 340 nguoi chét va mat tich; 819
ngudi bi thuong trén 3 nghin ngdi nha bi do, troi; _280 nghin ngo1 nha bi hu hong, gan
hon 400 nghin ngoi nha bi ngép; nhiéu thiét hai vé laa, hoa mau, cay cong nghiép, gia
stic, gia cam, thuly san, ... Thiét hai kinh té wéc tinh trén 33 nghin ty dong.

4. Két luan

Tur két qua phéan tich so6 li€u quan trac, c6 thé dua ra mét s6 nét chinh vé diéu kién
khi hau nam 2020 nhu sau:

- Nhiét dé:

Nhiét do trung binh toan cau tir thang 1 dén thang 10 nim 2020 cao hon so voi
thoi ky tién cong nghiép (1850-1900) 1a 1,2+0,1°C va 1a mdt trong ba nim noéng nhat
duogc ghi nhan. NDTB nam 2020 tai Viét Nam cao hon TBNN tur 0,5 dén 16n hon
1,5°C trén ca nude.

- Lwgng mua:

Trong nam 2020, TLM thap hon TBNN & da phan dén hau hét dién tich ca nudc
vao céc thang 2, 5-7, 9, 12; cac thang c6 TLM cao hon TBNN tur da ph::in dén dai bo
phan dién tich ca nudc vao thang 4, 8 va 10; cac thang co ty 1€ dién tich lugng mua cao
hon TBNN va thip hon TBNN tuong dwong nhau 1a thang 1, 3 va 11.

- Hién twong cwe doan, thoi tiét nguy hiém:

o XTND: Trong nam 2020, c6 14 con bao va 1 ATND hoat dong trén khu vue
Bién Bong, cao hon TBNN, trong d6 ¢6 7 con béo va 1 con ATND anh hudng tryc ti€p
dén nudc ta.

+ Khong khi lanh: Trong nam 2020 c¢6 27 dot KKL anh huong dén Viét Nam. SO
dot KKL nam 2020 Xép xi TBNN, cac dot KKL nam 2020 gay rét dam rét hai trén dién
rong, dic biét tai cac tinh ving nui phia Bac d4 xuat hién bang gia vao nhiing ngay cudi
nam 2020.

+ Nang noéng: Trong nam 2020, da xay ra 13 dot ning ndng dién rong xuét hién tir
thang 2 dén thang 9, trong d6, c¢6 1 dot ning néng kéo dai tai Trung Bo tir nhiing ngay
cudi thang 5 va kéo dai sang thang 7, voi nhi¢t do cao nhat phé bién 39 - 41°C, ¢c6 noi
trén 42°C. Cac dot nang nong kéo dai ra chu yéu tai cac tinh Bic Bo va Trung Bo.

+ Mua 16n: C6 19 dot mua vira, mua to trén pham vi cd nudc trong nam 2020.
Trong do, thang 10 va thang 11, béo la don dép tai cac tinh mién Trung, déc biét tai déc
biét tai 7 tinh, thanh phé ven blen tir Nghé An dén Quang Ngdi gy thiét hai rat 1on vé
ngudi va tai san. S6 dot mua vira, mua to nim 2020 thip hon so voi nim 2019, 2018
nhung c6 tinh chat dir doi hon

+ Dong, 16¢ va mua da: Trong nam 2020, da xuét hién 189 tran dong, 16¢ kém mua
da trén pham vi ca nudc, cao hon so voi nam 2019, 2018.
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VIETNAM CLIMATE CHARACTERISTICS IN THE YEAR 2020
Phung Thi My Linh', Vu Van Thang', Nguyen Huu Quyen', Pham Thi Hai Yen'
D Vietnam Institute of Meteorology, Hydrology and Climate Change
Abstract

The paper presents characteristics of climatic variables and extreme events in
Vietham in the year 2020. The data source is extracted from monthly climate forecast
bulletins of the Vietnam Institute of Meteorology, Hydrology and Climate Change. The
research results show that the year 2020 is considered as one of the hottest 3 years in the last
10 years in Vietnam. In addition, 2020 is also considered to be the year when many types of
irregular, unusual and severe natural disasters occurred: 14 storms and 1 tropical low
pressure operating in the East Sea, 27 waves of cold air. and 13 large heat waves. In
particular, from mid-September to mid-November 2020, storms and floods occurred
consecutively in the central region, especially in 7 coastal provinces and cities from Nghe An
to Quang Ngai with the total popular rainfall from 1000-2500mm, in many places over
3,000mm, surpassed the historic heavy rain in 1999.



KINH NGHIEM PHAT TRIEN KHUNG DICH VU KHi HAU QUOC GIA
(NFCS) TREN THE GIOI

Nguyén Ping Mau', Trinh Hoang Dwong', Dwong Vin Kham'
@ Vién Khoa hoc Khi twong Thuy van va Bién doi khi hdu

Tém tit

Thudt ngit “Cdc dich vu khi hgu” (climate services) bat dau dwoc sir dung nhiéu hon tir
sau tac dong cua dot El Nino 1 997/98 (Vaughan va Dessai, 2014). Thang 9/2009, T6 chirc
Khi twong Thé gici (WMO) da cong bo "Khung dich vu khi hdu toan cau” (GFCS) véi sur
tham gia ciia 155 nuéc thanh vién. Muyc tiéu ciia GFCS la nhamting cuwong chat lwong san
pham khi hdu, tinh sdn sang, kha ndng phuc vu va ung dung dva trén cdc can cir khoa hoc va
dich vu. Tir d6, viéc thuc hién cdc di bdo dua trén co ché tai chinh dwoc phdt trién, minh
churng cho sy quan tam cua cong d‘ong déi véi dich vu khi hdu ngay cang tang trong cdc linh
viee chinh nhiwr nong nghiép, giam thiéu rii ro thién tai, y te quan Iy tai nguyén nudc, nang
lwong va mot so linh vuc khac. Bai bao nay sé phan tich téng quan cdc tdi liéu cia WMO vé
GFCS va khung dich vu khi hdu quéc gia (NFCS), ciing nhw kinh nghiém ciia mét s6 nwée
trén thé gidi trong trién khai NFCS.

1. Gi6i thiéu chung

Khung dich vu khi hau toan cau (GFCS) dugc WMO cong bo lan dau tién vao
nam 2009. GFCS duoc xay dung do WMO chu tri va phdi hop véi cac td chic khac
thudc Lién hiép quéc. Nam 2011, WMO thanh 1ap Van phong chuyén trach vé GFCS
tai tru so chinh tai Thuy Si. Nam 2017, WMO hoan thanh bao cdo danh gia GFCS, da
néu ra nhitng diém manh, ton tai va huéng phat trién GFCS va NFCS. Bé giup céc
nude xay dung va ban hanh NFCS, WMO (2018) di ban hanh tai liéu “Hudng dan
ting budc xay dung khung dich vu khi hau qubc gia — NFCS”.

Sau khi WMO c6ng bé tai liéu huéng dan vé NFCS (2018), nhiéu qubc gia trén
thé giéi da diy manh cong tac nghién ciru xay dyng va ban hanh NFCS. Theo huéng
dan ctia WMO (2018, 2020), c¢6 6 budc co ban dé trién khai NFCS: (1) Budc 0: Lap ké
hoach; (2) Budc 1: Danh gia hién trang dich vu khi hau; (3) Budc 2: T6 chirc cac hoi
thao tham vén cap qudc gia; (4) Budc 3: Xay dung chién luoc va ké hoach hanh dong;
(5) Budc 4: Tham dinh chién luoc va 10 trinh thuc hién ké hoach hanh dong; (6) Budc
5: Trién khai thuc hién NFCS, thuc hién cac hanh dong quéc gia; (7) Budc 6: Phat
trién NFCS ¢ muc do tién tién. Tinh dén hét nim 2020, WMO (2020) c6 4 nuéc trén
thé gi6i da phat trién NFCS & mirc tién tién (Budc 6) gdm: Thuy Si, Trung Qudc, Dtc
va Anh quéc; nhiéu nuéc chau Phi da trién khai NFCS & budce 2 — bude 4. WMO da
xdy dung Vian phong thyc hién GFCS & Dakar, Senegal nham hd tro cac nudc chau
Phi trong nghién ctru va ban hanh NFCS.

Ciing theo WMO (2020), Viét Nam chua cong bd cac hoat dong nghién ctru lién
quan dén NFCS va chua ban hanh NFCS (https://gfcs.wmo.int/NFCS_status). Thyc té,
ngay sau khi WMO cong bd GECS, cac hoat dong nghién ctru khung dich vu khi hau &
Viét Nam da duoc thuc hién. Nam 2015-2016, Lé Minh Nhat va nnk da thuc hién
nghién ctru "Nghién ciru co sé khoa hoc va thuc tién phuc vu trién khai khung toan ciu
vé Dich vu khi hau (GFCS) tai Viét Nam". Cong trinh nay l1a nghién ctru dau tién cua
Viét Nam vé khung dich vu khi hau. Tuy nhién, nghién ctru ndy méi chi dimg lai &



phan tich GFCS va xem xé&t diéu kién cta Viét Nam dé dé xuat khung dich vu khi hau
theo GFCS.

Véi mong mudn tiép can kinh nghiém quéc té vé GFCS va NFCS, nhoém nghién
cuu thuoc Vién Khoa hoc Khi tugng Thuy van Ve} Bién doi khi hau thuc hiép cac
nghién ctu tai licu cia WMO va céc nudc trén thé gidi. Trén co s& do, dic két cac
kinh nghiém, bai hoc va phuong phap trong xay dung va ban hanh NFCS ¢ Viét Nam.
2. Khung dich vu theo huéng din cia WMO
2.1. Khung dich vu khi hiu toan cdu GFCS

Theo WMO (2011) 1a dich vu cung cép cac thong tin khi hau, hd tro viéc ra
quyét dinh cta cac to chtrc va ca nhan. Dich vu khi hiu can ¢ su tham gia cta cac bén
lién quan kém theo co ché truy cép hiéu qua va phai dap ng kip thoi nhu cau cua
nguoi st dung. Dy an "L9 trinh cta chau Au vé& dich vu khi hau” d dua ra khai niém
vé dich vu khi hau: Dich vu khi hdu la hoat dong chuyen ddi sd liéu khi hau va cac
thong tin c6 lién quan thanh san phim theo dit hang cua nguoi st dung nhu két qua dy
tinh, du bao, xu thé bién ddi, moi quan h¢ véi kinh té, cac danh gia, tu vén thuc tién,
phat trién va danh gia cic giai phap va cac dich vu khac vé khi hau c6 thé dugc sir
dung cho xa hoi néi chung (EC, 2015).

Cic thanh phén chinh ciia GFCS:

- Vai trd ciia GFCS 1a diéu ph01 tao diéu kién va ting cuong sy hop tac gila
cac t6 chirc dé tranh trung 1ap cac n6 luc. No duoc xay dung thong qua quan hé dbi tac
ngudi ding - nha cung cip bao gdm tit ca cac bén lién quan, va dya trén nim thanh
phan hodc tru cot sau (xem Hinh 2):

Quan trac va giam sat; dam bao rang quan tric khi hau va cac dir lidu dap ung
duoc nhu cau nguoi dung va dé dang thu thap, quan 1y.

Hé thong thong tin dich vu khi hau (CSIS). Day la "trung tdm hoat dong" cua
GFCS. N6 s¢€ bao gobm dir li¢u khi hau, giam sat, du doan (hang thang, theo mua).

Nghién ctru, m6 hinh hoéa va du - a #

, A , A <A , , ' scriculTure s g &7
doan; dé thuc day nghién ctru hudng - :
to1 nang cao chat lugng thong tin khi

hau, cung cap bang ching cho cac tac - ,/’ﬁ z

& MONITORING

dong cua sy dao dong va bién ddi khi
hau va hi€u qua chi phi ctia st dung
thong tin khi hau.

CLIMATE

Nén tang giao dién nguoi dung; neShoon
mdt phuong tién c6 ciu triic cho nguoi 8 ooy
dung, nha nghién ctru va nha cung cap 4
thong tin khi hau tuong tac & cac cap
do.

Phaét trién ning lyc; cac yéu cau o
phat trién duoc xac dinh trong cac tru Hinh 1. Khung toan cau vé dich vu khi hau
cOt khac nhau va cac hoat dong lién [8]
quan dén khung.



Hién nay, theo khuyén cdo cia WMO khung dich vu khi hau can tip trung vu
tién cac doi tugng st dung thong tin chinh: Nong nghiép va an ninh lwong thuc, giam
thiéu rui ro thién tai, strc khde cong dong, tai nguyén nudc va nang luong.

Muc tiéu téng quat cia GFCS: Ting cudng kha ning quan 1y rai ro va khai
thac co hdi phat sinh tir dao dong va bién doi khi hau, dac biét 1a do1 voi nhiing nhom
de b1 ton thuong nhat do cac hiém hoa lién quan dén khi hau gay ra.

Cac muc tiéu chinh ctia GFCS:

- Giam tinh dé bi tén thuong cua xa hoi trudc cac hiém hoa lién quan dén khi
hau thong qua vi¢c cung cap thong tin khi hau tot hon.

- Thiic day cac muc tiéu phat trién toan cau thong qua viéc cung cap tot hon vé
dich vu khi hau.

- Long ghép viéc st dung thong tin khi hau trong qua trinh gia quyét dinh.

- Tang cuong su trao d6i, cam két giita cic nha cung cip va ngudi st dung dich
vu khi hau.

- Khai thac téi co so ha téng dich vu khi hau hién cé.

Cic nguyén tic chinh cia GFCS:

- Tht ca cac quéc gia s€ dugc huong loi, nhung wu tién s€ danh cho vi¢c xay
dung nang luc cua cac nudc dang phat trién de bi ton thuong bdi cac tac dong ctia dao
dong va bién d6i khi hau.

- Muc tiéu chinh 13 dam bao kha ning tiép can nhiéu hon va st dung cac dich
vu khi hdu nang cao cho tat ca cac quoc gia.

- Cac hoat dong s& giai quyét & ba cap toan cau, khu vue va qubc gia.

- Cac dich vy khi hau sé& 13 yéu t6 cot 16i.

- Thong tin khi hau chil yéu 13 phuc vu cong ich dugc cung cap bai cac chinh
phu va c6 vai tro trung tam trong quan ly.

- Thuc déy trao doi tu do va cdi mo cac dir lidu lién quan dén khi hau, céac cong
cu va phuong phap dua trén khoa hoc, dong thoi ton trong va cac chinh sach quoc té.

- Khung s& duoc xay dung thong qua quan hé ddi tac giita ngudi dung va nha
cung cap bao gom tat ca cac bén lién quan.

2.2. Hudng dén trién khai khung dich vu khi hiu quéc gia NFCS

NFCS 1a mot co ché nham diéu phdi, tao diéu kién va tang cuong hop tac gilra
céc to chirc qudc gia nham cai thién viéc hop tac san xuat, diéu chinh, cung cap va st
dung céac dich vu va du doén khi hau dya trén ndm try cot cia GFCS. Mot td chirc thé
ché mau cho NFCS duogc trinh bay trong Hinh 3.

O mbdi quéc gia, du kién rang NFCS nén duoc khéi xudng va lanh dao boi
NMHS ctia qudc gia. Tt ca cac bén lién quan tir ndm tru cot thanh phan cua GFCS
nén dugc tham gia boi NMHSs, dé cho phép cai thién va cung cip bén virng cac dich
vu khi hau. biéu nay co thé duoc thuc hién thong qua ddi thoai thuong xuyén va bén
viing dé xac dinh nhu cau va uu tién phat trién thong tin va san pham khi hau phu hop
v6i nhu cau va boi canh ra quyét dinh ctiia nhitng nguoi dung khac nhau trong nudc.



Chirc nang cua NFCS:

Mot co so dé diéu phdi, cong tac va ddng san xuét giita cac bd nganh & cap
quéc gia va dia phuong (NMHSs va cac chuyén gia k§ thut cua cac by nganh vé
nudc, nong nghiép, y té, nang luong, v.v.), & phat trién va cung cp cac dich vu khi
hau hudéng dén nguoi ding.

Khung chinh sach cho su hop tac ¢ cip qudc gia dé chia sé dich vu khi hau cho
cac linh vuc kinh té va xa hoi.

Lién tuc xac dinh nhu cau cua ngudi dung vé dich vu khi hau, truyén dat cac
san pham va dich vu khi hiu san c6 cho nguoi dung trong céc linh vuc va thu thép
phan hoi tir nguoi dung vé cac san pham va dich vu khi hu.

Tong hop tinh trang khi hau ¢ cap qudc gia, va cung cap cac két qua dau ra vé
kién thirc khi hiu cho cac hanh dinh chinh sach dua trén bang chiing khoa hoc.

Cau ndi hoat dong gitra nghién ctru khi hau, NMHSs va cac t6 chuc, quoc gia
khac. Tang cuong hop tac dé cai thién dich vu bang cach lam viéc cung nhau vé hiéu
biét khi hau va bang cach chia s¢ dit liéu va kién thirc chuyén mon.

Mot chudi chirc ning dé lién két hiéu biét khi hau véi hanh dong dé toi da hoa
viéc 4p dung thong tin va san pham khi hau bang cach xac dinh cac diém han ché trong
viéc cung cap cac dich vu khi hau.

Mot co hoi dé nang cao sy dong gop cua khoa hoc khi hiu vao sy phat trién ciia
ké hoach thich tmg qubc gia, muc tiéu phat trién bén viing va chinh sach quéc gia bang
cach tang cuong tich hop thong tin va san pham khi hiu vao quyét dinh-cling nhu céac
chinh sach qudc gia.

Ban lién nganh chi dao thuce hién NFCS:

Khuoén kh(X)Nquc*)?c gia vé géc dich vu khi hau, Mdi NFCS noi chung co m@t ban
chi dao. Hudéng dan b6 sung vé cac chltc nang cua ban chi dao dugc cung cap trong
Tai liéu cia WMO (WMO, 2010b).

Cac quéc gia duoc khuyen khich xay dung co ciu quan tri phu hop nhat véi
hoan canh va yéu cau ctia qudc gia minh. Co ciu quan tri pho bién nhét duoc trinh bay
trong Hinh 4.

MFCS Steering Commitiee

{Interministerlal, meets once a year)

Directors’ meeting

(Intersectoral coordination platiorm, meets two to three times a year)

UIP = NMHS and sector experts

(Platform for reqular meetings between meteorological and sector experts for
co-production of climate services)

Climate and Climate and Climate and Climate and
health WG Ag WG energy WG water WG

Hinh 2. So do t6 chiic ciia Ban lién nganh thuc hién NFCS [18]



Cic buéc ban hanh khung dich vu khi hiu qudc gia NFCS:

Bude 1: Panh gia dudng co s¢ vé nang luc dich vu khi hau & cip qudc gia: Dé
xac dinh nguoi sir dung va nha cung cap dich vy, phan tich cac dich vu hién c6 va thict
1a8p nang luc cung cap dich vu.

- Cac bén lién quan chinh trong cac dich vu khi hau

Hinh 5 hién thi so d6 chudi gia tri dich vu khi hau ¢ cap qudc gia. Cac bén lién
quan chinh trong cac dich vu khi hdu bao gém nguoi sir dung, nha cung cap, dong san
Xuat ngudi truyén thong, t chirc, ngudi hd tro va d6i tac. Cac bén lién quan phai dén
tir tat ca cac cac linh vuc try cot uu tién, bao gdm céc to chirc quan tam khac, ho la cac
dbi tac két ndi v6i nhau co vai tro bd sung va tao nén chudi qudc gia vé dich vu khi
héu lién két kién thire khi hau voi hanh dong thich ung bﬁng cach lam viéc cung nhau,
ho c6 thé bién thong tin khi hau thanh céc dich vu khi hau ¢ gié tri xa héi.
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dich vy tw van

Hinh 3: Chudi gid tri dich vu khi hdu & cdp quoc gia [18]

- Phéan tich céc nén tdng giao dién nguoi dung hién tai, cac dich vu khi hau va
khoang cach

Buéc 2: To chirc hoi thao tham van quéc gia vé cac dich vu khi hau: Dé tap
hop cac bén lién quan chinh dé dugc xac dinh dé c6 sy dong thuan Ve nhu cau cap thlet

dbi voi cac dich vu khi hau trong nuéc, xac dinh nhimg khoang trbng va cac yéu tb
chinh dé xay dung ké hoach tap trung vao cac linh vuc cap thiét.

Bugre 3: Xay dung ké hoach chién lugc quéc gia va ké hoach hanh dong cho
Khung dich vu khi hau quoc gia.

Buéde 4: Xac nhan ké hoach chién luoc quéc gia va ké hoach hanh dong cho
NFCS

Buéc 5: Khai dong Khung dich vu khi hiu qudc gia.



San pham hwéng dén nguwoi dung cudi cung:

Mot Khung dich vu khi hau quéc gia c6 chice niang, gin két va phdi hop véi mot
co cau quan tri quy dinh va céac quy tac dé thuc hién theo nhi¢m vu.

Mot ké hoach chién luqc cho NFCS 1a dua ra tAm nhin chung vé cac bén lién
quan hodc bén tham gia trong t6 chirc ciia NFCS.

Mot ké hoach hanh dong qudc gia toan dién, c6 thé hanh dong, c6 thoi han va
chi phi dé thuc hién ké hoach chién luge. Ké hoach hanh dong qudc gia ma NFCS sé&
thuc hién dé cai thién cac dich vu khi hau véi vai tro, trach nhiém, thoi gian va ngan
sach 13 rang da duoc thong nhit.

3. Kinh nghiém trién khai khung dich vu khi hiu qudc gia NFCS trén thé gi6i
3.1. Kinh nghiém tgi cdc nwéc phit trién
a) Tai Hoa Ky

Dich vu khi hau dugc thuc hién tir 1960 va hién dugc phat trién manh mé bai
Co quan Khi quyén va Pai duong (NOAA), Vién Nghién ctru Qudc té vé Khi hau va
X4 hoi (IRI) va nhiéu co quan, truong dai hoc cling nhur cac cong ty tu nhan, NOAA
cung cap cac dich vu khi hau, thong qua Dich vy thoi tiét quoc gia (NWS), Dich vu
thong tin va dir liéu vé tinh moi truong quéc gia (NESDIS), dién hinh.

- Trung tim Dy bao Khi hau (CPC), cong bd két qua du bao nhiét d6 va luong
mua mua cta 12 mua lién tiép dudi dang ban do trén toan lanh thoé Hoa Ky. Trong céc
ban dd du bao, tuy cling chi c6 3 pha la trén, can va dudi chuén, song & mdi pha lai chi
tiét thém thanh mot s6 muac khac nhau, phan biét theo cac thang mau.

- Trung tdm Nghién ctru Pai duong- Dt lién - Khi quyén (COLA) du bao cho
toan cau hoac mot khu vuc, mot nudc cu thé tir cac mo hinh khac nhau.

- Vién Nghién ctru Quéc té vé DBKH - IRI phat hanh hang thang, ban tin va ca
ban d6 du bao riéng cho cac chau luc va mot s6 vung dac bi¢t. Ban tin nay c6 thé lam
tai liéu tham khao, ho tr¢ cho DBKH nhiéu nuéc.

- Trung tdm Nghién ctru Pai duong- Dét lién - Khi quyén (COLA) ra hang quy,
du bao cho toan cau hoac mot khu vuc, mot nudc cu thé tir cac mo hinh khac nhau.

Dich vu khi hau & Hoa Ky da rat phat trién, Hoa Ky d4 cong nhan rang téi mot
phan ba téng san pham qubc ndi cua ho phu thudc vao thong tin chinh xac vé thoi tiét
va khi hau [5]. Viéc td chuc lai céc nang lyc khi hdu phéan tan ctia Cyc Quan ly Dai
duong va Khi quyén Qudc gia (NOAA) theo vin phong don tuyén s& dap tmg hiéu qua
hon nhu cau ngay cang ting ciia My vé dit liéu khoa hoc va thong tin khi hau [11].

b) O chdu Au:
Niam 2015, EC da thuc hién dy an "L trinh cta chau Au vé dich vu khi hau”.

Noi dung bao gérp ba hoat dong chinh s€ dugc thyc hi¢n trong vong 5 dén 10 nam t6i
(Nghién cuu va déi moi cua EU, 2015) [6]:

- Thuc day ting trudng thi trudng bang cach danh gia ban chat cua thi truong dich
vu khi hau, phat trién thi truong dich vu khi hau va thé hién gia tri gia tang.



- Xay dung khuén khé thi truong bang cach phat trién cong ddng, co sd ha tang va
hop tac quéc té, dong thot thlet 1ap cac tiéu chudn va dam bao chit luong va thiét
1ap céac khia canh kiém soat, tiép can va phap 1y.

- Nang cao chat luong va mirc do phu hop cua cac dich vu khi hau bang cach cung
cip cac khung thong tin hd trg cac dich vu khi hau, cung c¢b co sé khoa hoc va
murc do phu hop cua cac dich vu khi hau va tao ra cac san pham tuong ng véi nhu
cau cta ngudi dung cudi.

Chuong trinh nghi su cua EU tudn theo 10 trinh ndy bao gém dau tu thém vao
nén tang Dich vy Bién dbi Khi hau Copernicus (C3S), phat trién cac tmg dung trong
khuon kho Hé thong Quan sat Trai dat Toan cau (GEOSS), thiic ddy manh mé Thich
ung voi Khi hau cho Dich vu Khi hau (Climate-ADAPT) va t6 chuc nghién ctru thi
truong dich vu khi hau.

Theo d6, c6 nam loai to chirc chinh cung cip dich vu khi hau [10], d6 1a dich vu
khi tuong quéc gia, trung tdm dich vu khi hiau cong cong, truong dai hoc hodc mang
lu6i dai hoc, doanh nghiép tu nhan va quan 1y thong tin khi hau trong dich vu tu van
kinh doanh, hién nay ¢6 hon 500 t6 chirc trén toan 1anh tho chau Au, cung cip thong
tin da dang nhiéu chiéu dén ngudi st dung.

Céc linh vuc duogc ap dung rit da dang va toan di¢n theo nhu cau cua nguoi s
dung dich vu tr Tai nguyén nudc, nong nghi¢p, nang luong, da dang sinh hoc, quy
hoach do6 thi, y té [10]...

V& thong tin khi hau dién hinh nhit nhu Trung tim Dy bao Han vira Chau Au -
ECMWF. Gan nhu ban tin DBKH ctia CPC, ban tin cia ECMWF ciing rat da dang,
phong pht, bao gém cac du bao tir 1 tuan (10 ngay) dén mua 3 thang. Ngoai ban tin
cho cac nuée thudc EC, trung tim nay con phat ban tin du bao cho pham vi toan cau,
cac khu vuc 16n trén thé gidi.

¢) Trung Quéc:

Quéc gia dau tién xay dung so thao khung dich vu khi hau qudc gia cho 6 linh
vuc dya trén nguyén tac muc tiéu va huéng dan ctia GFCS. Khung qudc gia vé dich
vu khi hau rat phat trién (CFCS), uu tién quan 1y rai ro ddi véi nong nghiép va tai
nguyén nudc, co twong tac véi doi tuong sir dung, ddnh gia tham hoa va ton thuong
khi twong va c6 kha niang van hanh huéng dich vu khi hau [12]. O cip qudc gia, di xay
dung cac hé thong dich vu ting phan nhu Dich vu thoi tiét cong dong (Public Weather
Services), Dich vu Khi turgng nong nghiép (Agro-Meteorological Services), Dich vu
su kién (Events Services), Dich vu cho cac nganh (Sector Services),...

Céc dich vu khi hau cua Trung Quéc tap trung manh vao du bao theo mua: dich
vu khi hau dy bao theo mua cho luu vuc song Duong Tir, dac biét 1a ddi véi mua 1d
muia hé nham cung cap thong tin chinh x4c cho quan 1y ludi dién nha nudc, duy tri cac
dap ché)ng 13i; dich vy khi hau cho moi truong do thi tap trung vao luong mua va nhiét
dd khic nghiét nham giam thiéu tai nan, va canh bao nang cao va cai thi¢n suc khoe
cua dan cu.

Hau hét cac san phdm DBKH cia cic nudc ndi trén duge hinh thanh tir cac san
phém ctia mo hinh sd tri toan cau, khu vuc, bao gém cd Downscaling dong luc hoac
boi cac phuong phap théng ké tir cd dién dén hién dai, ké ca phwong phap
Downscaling thong ké.



Ngoai mét s6 vi du mang tinh ti€u bi€u néu trén, hién nay c6 rat nhiéu ban tin
DBKH cua cac nudc co6 lién quan dén nudc ta nhu cac ban tin du bao cia Trung Quoc,
Nhat Ban, Han Quoc, Hoa Ky.

3.2. Kinh nghiém tgi cic nwéc dang phdt trién

O cac nude dang phat trién va méi noi, viéc thiét 1ap cac dich vu khi hau cham
hon so v6i cac nude phat trién do thiéu cac thé ché qudc gia manh mé, dédc biét la cac
dich vu thoi tiét. Nhu cAu hang ngay lién quan_ dén thoi tiét khic nghiét va cac tham
hoa thién nhién khac c6 xu hudng vuot qua ngudn luc va trong tam cua cac thé ché do
thiéu ké hoach dai han dé phat trién cac chinh sach giam thiéu va thich tng. O céc
nuéc Pong Nam A, dich vu khi hau chu yéu dang cung cip cho nganh nong nghiép,
dac bi¢t uu tién ¢ cay lta nude.

a) Indonesia:

Tai Indonesia, dit nudc dé bi anh huong boi cadc tham hoa thién tai nhu dong
dat, song than, nai lira phun trao va phai himg chiu 1d lut, han han theo mua. Udc tinh
thiét hai vé kinh té vao khoang 353,7 triéu USD / ndm anh hudéng dén 4,4 triéu ho
noéng dan. Nhung, han han 13 nghiém trong nhat ddi v6i san xuat laa gao vi hau hét cac
gidng lta wa thich ctia nong dan déu rat d& bi anh hudéng boi cang thang han han. Vi
thé, Indonesia déy manh dich vu du bdo han mua cho cay lua nuéc (USAID, 2014)
[14].

7 Co quan khi tugng Indonqsia (BMKG) da thyc hi¢n dy bido han han va phat
trién phurong phap luan cho H¢ thong canh bao som han han (SDEWS) — dua ra cac du
bao hang thang va theo mua v€ lugng mua va ham luong nudce trong dat. Ngoai ra HE
thong Dich vu Thong tin Bién do6i Khi hau san xuat mot s6 san pham thuong xuyén
can thi€t dé ho trg chinh quyén dia phuong trong viéc ho trgndng dan véi lich trong
trot va lua chon cay trong cua ho.

Céc san pham nay bao gom:

« Ban d6 chu ky vé luong mua téi da.

« Khi hau vé luong mua, nhiét do, gio.

« Ngay bat dau miia mua va mua kho.

« Ban d6 chuyén dich muiia mwa va mua kho.

« Ban d6 d& b ton thuong do han han cho cac tinh san xuét lua.

« Truwong hoc vé khi hau cho néng dan & céac tinh san xuét ciy trong.

b) Philippin:

Philippines 1a mot quan ddo véi khoang 32% dién tich dat dugc st dung cho
nong nghi€p duoc chia 51%: 44% gitra trong trot (chu yéu la laa va ngd) va cay lau
nam (chang han nhu dira, chudi, mia va dtra) [13]. Hang ndm hing chiu rat nhi€u thién
tai gy ra, vi vay dich vu khi hau da dugc trién khai manh nha tir 2002 boi Mang ludi
Hanh dong Rice Watch (R1) da va dang trién khai Truong hoc thuc dia vé kha nang
phuc hoi khi hau (CrFS) véi 4 muyc ti€u chinh [3] la:

- Népg cao kién thirc cua nong dan vé bi@;n ddi khi I}éu va kha nang du doan khi hau
khac nghiét ctia ho cac sy kién va stra doi cac quyét dinh canh téc.



- H) trg nong dan giai thich théng tin khi hau tir PAGASA va hd trg tng dung ké
hoach cay tréng du phong.

- HOb tro nong dan quan sat cac thong s6 khi hau dé hd tro thuc hanh canh tac (vidu
chuén bj dit tréng va quan 1y dich hai).

- Cung cip cho cong dong du bao kinh nghiém cua néng dan dé danh gia su lién
quan va nhu ciu thiét ké lai / tinh chinh thong tin khi hau.

Tac dong cua viéc st dung du bao dugc danh gia tr quan diém cta nguoi dung
dbi véi viée cai thién nang suét,giém chi phi va tranh thi¢t hai. San luong lta duoc
danh gid 1a da cai thién 10-25% tir sy két hop cua vi€e tang cuong sur dung cac du bao
va thuc hanh néng nghiép ben vitng hon. V& an ninh luong thu:c chang han nhu chi
tiéu cho thyc pham giam xudng 80 peso (tlen Philppin) cho mdi 100 peso ma ho tung
chi tiéu va tang 1én loi ich sitc khoe tir nhiéu loai thuc pham ty san xuét tai nha khong
6 hoa chét.

4. L trinh phat trién khung dich vu khi hiau quoc gia NFCS

NFCS s€ duogc thuc hién trong khoang thoi gian tir 2, 6 va 10 nam dé tao diéu
kién thuan lgi cho viéc danh gia tai cac phién hop Pai héi Khi tugng Thé gioi. Hai
nam dau 1a giai doan khéi dau cho viéc thanh 12p co s& ha téng cua NFCS, khéi xudng
va hd tro cac dy an trong bon linh vuc wu tién. Cac nha thuc hién NFCS s& tap trung
viéc tang cuong mang ludi hd trg khu vuc va niang lyc thé ché can thiét dé tiép theo
phat trién dich vu khi hau qudc gia.

Trong giai doan 2 cua giai doan trién khai (giai doan phat trién), cac du an trong
hai nim ban dau s& dugc nhan rong ¢ cac noi khac trén thé gioi dé dén nam thu 6 sé& co
nhiing cai tién toan cau vé dich vu khi hau cho bdn linh vuc wu tién. Cac du an nay sé
cung cép nhirng tién bo c6 thé dinh lugng trong viéc thuc hién cac muc ti€u cia NFCS
cho nam thir 6 va mot danh gia giita ky trong giai doan nay s& bao gdm viéc xem xét
tién bo. Sau khi théng nhét vé cac linh vuc uvu tién méi, sé c6 mot phﬁn mo rong cua
cac du an ngoai bbn uu tién ban dau. Nhiing cai thién vé ning lyc cta cic nha cung
cap dich vu khi hau quoc gia s€ dugc thuc hién trong giai doan nay vi cac co so ha
tang khu vuc da c6 san dé hd tro phat trién ning luc qudc gia.

Sau 10 nam thuc hién, s& c¢6 nhiéu loi ich tir viéc cal thién dich vu khi hau: sé€
¢6 nhiing dich vy dugc cai thién trén khip thé gioi, trén tat ca cac linh vuc nhay cam
v6i khi hau va trén quy mo toan cau, khu vuc va qudc gia. Viéc cung cap dich vy khi
hau duoc cai thién sé& tao diéu kién cho viéc giam tinh déton thuong cua xa hoi dbi véi
cac moi nguy hiém lién quan dén khi hau va su tién bd cua cac muc tiéu chinh phat
trién toan cau.

a) Giai doan dau: 2 nim
Trong hai nam dau cta qua trinh thuc hién NFCS can phai:

- Thyc hién co cdu quan ly da duoc chép thuan, bao gém viéc thanh 1ap mdt
ban thu ky;

- Khoi tao mot cau triic bao céo cho phép céc co quan quoc gia, khu vyc va toan
cdu bao cdo vé nhitng nd lyc cua ho dé dat duoc muc tiéu ngin han va giai quyét
nhirng thiéu sot trong kha nang cua dich vu khi hau hién nay va cac bai hoc s€ dugc rut
ra trong qua trinh thyc hién;



- Thiét ké va thyc hién mot loat cac du an thé hién gia tri cua dich vu khi hau,
chu yéu ¢ cac nudc dang phat trién dé bi ton thuong do khi hau, dé dam bao sy duy tri
va mé rong su quan tam cua cac nha tai trg;

- Phat trién nang luc quéc gia va khu vuc dé thuc hién cac du &n mdi va md
rong cac hoat dong ban dau sang cac linh vuc khac;

- Thu hut cong dong nguoi su dung trén toan cau va ching minh gia trj cta dich
vu khi hau & cap khu vuc va qudc gia.

Thuce hién co ciu quan tri thong nhét s& 1a diéu can thiét dé: diéu phdi va giam
sat viec thuc hién du an, xay dung cac tiéu chuén, dam bao cac thoa huén quéc té, co
ché trao dbi dir licu, huy dong nguon lire tir cac nha tai tro qudc té va ning cao nhan
thire thong qua cac chién dich truyén thong.

Céc du 4n uu tién trong hai nim dau s& tap trung vao viéc tao ra va phat trién
moi quan hé hop tac va xay dung 10ng tin véi ngudi dung, déc biét bang viéc phat trién
Giao dién Nguoi dung. Cac dy an nhu vay phai duoc thé hién rd rang va hiru ich. Mot
s6 du 4n nay sé& truc tiép phat trién va cung cap cac hoat dong trlen khai ¢ cap qubc gia
va khu vuc - cac dy an c6 16ng ghép cac hoat dong giita cac qudc gia s& ching minh su
hop tac quoc té va c6 thé 1am vi du cho cac hoat dong cua khu vyc. Xac dinh nhu ciu
vé dich vu khi hau va dam bao rang nhu cau nay da duoc cung cap thong tin tir cac
nghién ctru khoa hoc ¢6 co s6 14 co sé dé dam bao su hd tro bén viing cho Khung.

Do do, trong giai doan hai ndm dau, cc hoat dong tur tat ca cac thanh phﬁn s€
duoc lya chon dé xay dung va thong bao nhu cau vé dich vu khi hau cling nhu tao diéu
kién cho viéc md rong cac sang kién nay trong nhitng niam tiép theo. Viéc phan phdi
thanh cong cac du an nay trong hai nam dau ciia NFCS s& thé hién su tién bo, xay
dung niém tin véi cac nha tai tro va tao diéu kién cho viée xay dung cac ké hoach kinh
doanh cho nhiing tai trg trong twong lai cho NFCS. Céc linh vuc uu tién khac sé dugc
xem xét cho cac giai doan tiép nhu vin dé phat sinh trong quéa trinh trién khai
Khung.Nhitng dy an ban dau ndy s& hudng dan sy phat trién cta cac dy 4n trong 6 va
10 nam tiép theo va thiét 1ap cac muc tiéu va muyc tiéu cho nhimg tim nhin trung va
dai han.

b) Giai doan phat trién: 6 nim

Trong vong sau nam, NFCS phai tao diéu kién tiép can voi cac dich vu khi hau
trén toan thé gidi trong bén linh vuc wu tién ban dau va bat dau cac hoat dong trong
cac linh vuc wu tién khac. Ngoai ra, vi mot so hoat dong duoc thuc hién trong hai nim
dau 1a céc sang kién dang duoc trién khai, nguoi st dung chi co thé bat diu nhan théy
nhiing loi ich trong thoi gian 6 nam tiép theo va trong thoi gian dai hon. Nhimng hoat
dong dang tién hanh nay rat quan trong trong viéc chuan bi va cho phép cac hoat dong
khac duogc 1én ké hoach dién ra trong

Vi dy, du ban dau tap trung vao vi¢c phat trién nang luc cua cac trung tam khi
héu khu vue cung cap cac nut dé tang cuong nang luc quoc gia, thi cong viée van phai
bat dau ¢ cap qudc gia ké tir khi bat d¢au thuc hién NFCS.

Trong nhi€u trudong hop, qua trinh phat trién nguén nhan lyc quoc gia, nang luc
co s& ha tang va thé ché can thiét dé thuc hién cac dich vu khi hau ¢ tat ca cac nude cod
thé s€ mat mot s6 nam. Hon nira, cadc quy trinh khéc khong thé voi vang dugc vi ho



can tuén thu cac thu tuc chinh thic dé dat duge thoa thuan quéc té vé céc tiéu chuin va
thu tuc.

Nhom cong tac cip cao dd dua ra mot 16 trinh cho thay rang NFCS can ¢ it
nhat nim co quan hoic chwong trinh ctia Lién hop qudc nén co cac uy ban k¥ thuat
cho 5 thanh phan (Phat trién ning lyc, Nghién ctru, Lap mé hinh va Dy bao, Quan tric
va Giam sat; Hé thong Théng tin vé Dich vu Khi hau va Giao dién Nguoi ding), cin
c6 mot chuong trinh truyén théng tich cuc dé dam bao rang cac dich vu duge phan
phdi hiéu qua va can it nhat 150 triéu d6 la My dau tu vao cac du an phat trién lién
quan dén khi hau. Mot danh gia gitra ky vé viéc thuc hién NFCS nay dugc 1én ké
hoach vao cudi nim thir nam. Cac diéu khoan tham chiéu cho danh gia nay s& duoc
chuan bi thong qua mot qué trinh lién chinh phu

¢) Giai doan hoat dong 6n dinh: 10 niim va xa hon

Sau mudi ndm, NFCS can tao diéu kién tiép can vdi cac dich vu khi hau duoc
cai thién trén toan thé gid1 va trén tat ca cac linh vuc nhay cam vo61 khi hau. Nhom
cong tac dac biét da dua ra mét 16 trinh 10 ndm cho théy Khung can co it nhat 8 co
quan hodc chuong trinh cta Lién Hop Quéc va can sy dau tu it nhat 250 triéu USD
cho cac dy an phat trién lién quan dén khi hau da duoc duoc danh gia la co ich trong
viéc dap ung nhu cau ciia ngudi sit dung.

Ngoai 10 nam nay, muc tai trg du an s€ tuong xung voi danh gid cua cong
déng toan cau vé nhiing lg1 ich tir cac dich vu. Néu NFCS d3 dat duoc cac muc tiéu
clia no, tit ca cac cong déng s€ duoc tiép can cac dich vu khi hau co ban va cac dich
vu nay s€ duoc coi 1a vuot trdi so voi cac dich vu hién co.

D61 véi Giao dién Nguoi dung, cac muc ti€éu chung cho cac giai doan hai, sau
va muoi ndm da dugc dit ra &p dung cho tat ca cac linh vyc uvu tién

5. Nhan xét va khuyén nghi
Nhan xét:
1) Nam budc trong viéc thanh 1ap NFCS duoc ky vong s€ hiru ich cho qudc gia,

cac dbi tac trong hop tac va cung cap dich vu khi hau. Céac san phdm cudi ciung cua
phuong phap tiép can nam budc bao gom:

- Mot NFCS chuc nang gén két va phéi hop, voi mot co cu quan tri xac dinh
va cac quy tac tham gia dé thuc hién theo nhi¢m vu cia no.

- Mot ké hoach chién lwgc NFCS dua ra tam nhin chung vé cac bén lién quan
hodc tham gia céc t6 chtrc trong NFCS.

- M@t ké hoach, hanh d(f)ng, qué)c gia toan dién, co thé hanh dong, c6 thot han va
chi phi dé thuc hién ké hoach chién lugc NFCS.

2) Chau Au 1a khu vuc c6 s6 luong nghién ctiru vé dich vu khi hau nhiéu nhat
dugc xudt ban vao dau ndm 2019. Khu vie chau Phi dwoc WMO wu tién hd trg dting ¢
vi trf thtr 2. Gan day nhét 22 trong s6 29 nghién ctru dén tr Hoa Ky. Chau A hién co
kha it nghién ciru, chu yéu tap trung ¢ cac nudc phat trién nhu Trung Qudc, Nhat Ban,
Han Qudc. Do d6, hop tac qudc te 1a chia khoa dé tang cudng ning luc dia phuong va
khu vuc & cac nuée dang phat trién.



3) Dich vu khi hau 1a cong viéc phirc tap doi hoi sy tham gia cua nhleu nganh,
nhiéu dja phuong va t6 chirc. Do vdy, can dé xuat xay dung 16 trinh phét trién dich vu
khi hau tai Viét Nam cu thé cho tung dich vy ddi véi cac thanh phan/cac linh vuc uvu
tién; bao gdm cac du an cu thé, ndi dung thich hop vé co ché, chinh sach ciing nhu
thanh phan trién khai va pham vi nghién ctru phtt hop dé phuc vu hiéu qua phat trién
KT-XH cho tirng giai doan nhu 19 trinh cua NFCS (2, 6 va 10 nam).

Khuyén nghij xay dung va ban hanh NFCS cho Viét Nam:

bén nay, khung dich vu khi hau dén nay van chua duoc ban hanh. Thuc trang
nay ctia Viét Nam ciing pht hop véi nhiéu nuée trén thé gisi theo bao cao danh gia
méi nhat cia WMO (2020). Nguyén nhan cua viéc khung dich vu khi hiu qudc gia
chua dugc ban hanh ciing da dugc WMO néu 10 trong bao cdo danh gia vao nam 2017.
Trong d6, mdt trong nhitng nguyén nhan quan trong: (1) Sy san sang cua cic nudc
trong xdy dyng va ban hanh NFCS; (2) Thiéu sy tham gia cua cac bén lién quan; (2)
Han ché vé tuong tac hai chiéu giita nguoi cung cdp thong tin (provider) va nguoi st
dung thong tin (user); (3) Nghién ctru dugc thyc hién trude khi WMO cong b tai licu
“Hudéng dan timg budc xay dung khung dich vu khi hau qudc gia — NFCS”, nén mot
s6 két qua con han ché. Do viy, can tim ra nhitng han ché, thiéu sot trong hé théng
cung cap dich vu khi hau va quan trong hon 1a dé xut dugc chién lugc phat trién, hay
NFECS dé giai quyét nhitng han ché hién nay.

Nam 2020, Thu tuéng Chinh phu d3 ban hanh Quyét dinh sé 1055/QD-TTg
ngay 20 thang 7 nim 2020 vé viéc ban hanh ké hoach Qudc gia tmg pho voi BDKH
giai doan 2021 — 2030, tam nhin 2050. Trong do, Quyét dinh da xac dinh mét trong
nhimg nhiém vu vu tién trién khai thuc hién cia BO TNMT 1a "Trién khai khung dich
vu khi hau toan cau ¢ Viét Nam phuc vu cac nganh, linh vuc KTXH, phong chéng
thién tai". Hon nira, viéc xay dung va ban hanh NFCS 1la m{t trong nhiing giai phap
huéng t6i kinh té hoa thong tin khi twong thiy vian.

Hon nita, viéc nghién ctru xdy dung va ban hanh NFCS ciing gop phan vao thuc
hién cam két quéc té cua Viét Nam vé trién khai GFCS ma Viét Nam 13 mot thanh
vién. Nam 2011, tai Gionevo trong thoi gian tham du Pai hoi lan tha 16 cua To chirc
Khi twong thé gigi (WMO), Thir truéng Tran Hong Ha (nay 1a B6 Truéng Bo TNMT)
d3 phat biéu “GFCS - mét trong nhirng wu tién cua dai hoi 1an nay, 1a nhdm nang cao
chat lugng ctia san pham thong tin, phuc vu nhiéu ddi twgng khac nhau tir co quan nha
nudc, co quan khi tuong thuy van, cho t61 cac doanh nghiép dé khai thac va str dung
mot cach tot nhat Duya trén nén tang hién co, GFCS s& ting cudng co ché trao ddi &
pham vi quéc té, qudc gia va khu vuc. GFCS uu tién cho cac nudc chiu anh huong
nhiéu cia bién déi khi hau, va cac nudc dang phét trién, trong d6 c6 Viét Nam”. Va
“Viét Nam tng ho dé xuat khung toan cau vé dich vu khi hau (GFCS), dugc dua ra tai
dai hoi”.

Tu thuc tién néu trén, viéc nghién ctu xay dyng va ban hanh NFCS cho Viét
Nam la can thiét. Tuy nhién, d& thyc hién nghién ctru xay dung va ban hanh NFCS cho
Viét Nam, can phai luu y nhitng van dé sau:

(1) NFCS 1a mot bd phan cua GFCS.

(2) Viéc nghién ctru xay dung va ban hanh NFCS can thyc hién theo huéng dan
cua WMO, gom 6 budc co ban va can bo sung kinh nghiém cua cac nudc di trude.



(3) NFCS cho Viét Nam can duoc nghién ctru dya trén tinh hinh thyuc té cla

Viét Nam.
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EXPERIENCE IN DEVELOPING NATIONAL CLIMATE SERVICE
FRAMEWORK (NFCS) IN THE WORLD

Nguyen Dang Mau, Trinh Hoang Duong, Duong Van Kham
Vietnam Institute of Meteorology, Hydrology and Climate change

Abstract

Based on improved forecasting capability since the 1997/98 El Nino, interest in
developing climate services for a variety of users has grown rapidly over the last decade and
a half (Vaughan and Dessai, 2014). The launch of the Global Framework for Climate
Services (GFCS) by delegates of 155 nations in September 2009 “to strengthen the
production, availability, delivery and application of science-based climate prediction and
services”, and since then, implementation of forecast-based financing mechanisms of
humanitarian aid, testify to this growing interest in promoting the use of climate services in
support of climate risk management in agriculture, disaster risk reduction, health, water
management, energy and a variety of other vulnerable sectors. This paper reviews the
development of climate services, beginning with a historical overview, a short summary of

improvements in National Climate Services (NFCS) from papers of WMO and nany countries
in the world.



TONG QUAN VE TiN PHONG VA MOQT SO VAN BPE CAN NGHIEN
CU'U POI VOI KHU VU'C VIET NAM

Nguyén Ping Mau', Trinh Hoang Dwong', Hoang Thi Huyén'
@ Vién Khoa hoc Khi twong Thuy van va Bién doi khi hdu

Tém tit

Tin phong (trade winds) la mot trong nhiing nhdn 16 quan trong tdc dong dén thoi tiét
va khi hdu Viéet Nam. Tuy nhién, cdc nghién ciru vé tin phong va hé qua thoi tiét va khi hau,
dac biét la cdc hién tu’ong thoi tiét cwe doan con bo ngo. Nham ting cu"ong hiéu biét vé tin
phong va xdc dinh cac hudng nghién ciru co ban Vé tin phong, dic biét la cac hién twong thoi
tiét ciee doan lién quan dén tin phong, chiing t6i thuc hién nghién citu tong quan van dé vé tin
phong. Trén co so xem xét hoat dong ciia tin phong va ly thuyet vé tin phong, chiing t6i dé
xudt cdc van dé co ban lién quan dén hoat ddng ciia tin phong can dwoc tdp trung nghién ciru
sdu hon.

1. Hoat dong cuia tin phong

Trén khu vuc giira cic 4p cao can nhiét déi clia hai ban cau, ¢ tang thap tang
d6i luu thinh hanh gi6 1éch Pong thoi tir viing can nhiét d6i vé phia xich dao, d6 1a tin
phong. O ban cau Bic, tin phong c¢6 huéng chu yéu 1a Poéng Bic, ¢ ban cau Nam 1a
Pong Nam. Khu vyc giai ap thap xich dao 13 noi hoi ty cia tin phong hai ban cau,
dugc goi 1a giai hoi tu nhiét d6i. O day khong khi chuyén dong di 1én manh mg, gié
yéu hoic ling gi6 nén con dugc goi la giai lang gid xich dao. O trén cao cua giai nay,
khong khi chuyen dong vé cac vi do can nhiét doi voi huong chu yéu 1a Ty Nam ¢
ban cau Bic va Pong Bic ¢ ban cau Nam. Trén cao ving can nhiét d6i, khong khi bi
tich tu va chuyén dong di xuéng (Hinh 1).

Trén thyc té, gidi ap cao can nhiét d&i khong lién tuc ma thuong bi gian doan
boi cac luc dia, nhat 1a vao mua he, khi cac luc dia bi dot nong manh mé. Pac diém
nay duoc thé hién ro rét nhat & Nam Chau A khi ap thap luc dia Chau A phat trién
manh vao mua hé.

Pic diém quan trong cua tin phong 1a kha 6n dinh. P 6n dinh trung binh
khoang 60 - 70%, & giita ching dudng thoi vé phia xich dao, tin phong c6 toc do 16n
nhat, khi d6 d6 6n dinh dat téi 90 - 95%. Dac diém quan trong nira 1a nghich 6n ton tai
trong cau tric cua tin phong. O ving cin nhiét déi, do anh huéng ciia dong giang
trong ap cao, 16p nghich o6n tuong d6i thap (= 500m).Trong qué trinh di chuyén vé
xich dao, bat 6n dinh dong lyc va nhiét lyc tang 1én, lam cho lop nghich 6n dugc nang
1én, cudi cung 16p nghich 6n tan di khi tin phong nhap vao giai ap thap nhiét dai.

Tin phong 13 mot phan cta hoan luu Hadley (Hinh 2), ¢ do gio bé mit thdi vé
phia xich dao con gi6 ¢ muc trén cao thoi vé phia cyc. O khoang vi d6 30°S hoic
30°N, gi6 & cac muyc trén cao giang xudng, hinh thanh nén dai 4p cao can nhiét doi hay
dai séng can nhi¢t doi. Nguoc lai voi ITCZ, & khu vuc tdn tai cla ap cao can nhiét déi,
d6 am rat thip va gin nhu khong c6 mua. O khu vuc Chau A Thai Binh Duong
(TBD), tin phong thwéng hoat dong nhu dong din dwong cho bio nhiét déi hinh
thanh & khu vuc Trung tdm TBD, di chuyén theo hudng tiy bic vé phia khu vuc
Pong Nam A.
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2. Cac nghién ciru trén thé gi6i vé tin phong

Nghién ciru vé tin phong dugc thuc hién kha som, cac nghién ciru dau tin tap
trung vao cdu trac thing dung vé nhiét d6 va do am (Bunker et al, 1949; Malkus,
1958; Augstein et al, 1974). Cac nghién ctru d3 chi ra cdu tric cta tin phong gém céc
16p may véi cac qua trinh xao tron khd va am khac nhau. Tin phong gom ba 16p céu
tric khac nhau, véi do cao ting 1én vé phia xich dao (Hinh 3.a). Tir mit dat 1én trén ba
16p 1a: Lép ddy mdy, 16p may va 16p nghich nhiét. Lop nghich nhiét 1a 16p khi quyén
dac trung bdi sy tdng nhi¢t do theo chiéu cao, nguoc lai voi thuan nhiét. Pay la dac
trung khéc biét cua hé théng tin phong, n6 bién dong theo khong gian va cudong do. Co
thé c6 nhitng co ché sau dbi v6i sy phat sinh nghich nhiét: Co ché can bang réi nhiét;
binh lvu va dong giang (Hastenrath, 1985). Trong d6 chuyén dong giang dugc coi la
co ché thuong xay ra trong phat sinh va duy tri nghich nhiét tin phong. Cu thé nhu sau:

- Do 1a do su phan ky va dong giang lién quan véi hé théng xody nghich can
nhiét trén bién rong 16n.



- Chuyén dong giang gy d6t nong doan nhiét. Do d6 khong khi nong nim phia
trén trong cot khi quyén.

- Hinh 3.a mé ta cac 16p, profile nhiét do nghiéng vé phia bén trai v4i nhiét do
gidm theo chi€u cao va dot nhién duong profile quay sang phia bén phai vé phia nhiét
do cao hon.

- Phia trén bé mit dong khong khi gidng xudng gip khong khi cua dong d6i luu
boc 1én tor mat dat. Khoi khi boc 1én nay lanh di doan nhiét 1am nhiét do gidm ké tur
mit dat.

- Diém gip cua dong khi bdc 1én (lam lanh) va dong khi giang xudng (dbt néng)
la day 16p nghich nhiét (Hinh 3.a).

- D3 cao cua day 16p nghich nhiét phu thudc vao cuong do tuong ting ctia dong
giang so voi dong thang d6i lvu. Pinh 16p nghich nhiét 1a diém noi nhiét do lai bat dau
giam (Cuong do nghich nhiét 1a hi¢u nhi¢t do cua day 16p nghich nhiét va dinh 16p
nghich nhiét).

- DJ cao va cuong do 16p nghich nhiét tin phong phu thudc vao vi d§ va khoang
cach tdi tdm cua xody nghich cén nhiét (Hinh 3) (Su phu thudc nay lién quan véi su
bién doi cac dac tinh nhiét dong luc khi quyén va nhiét dai duwong khi tin phong di
chuyén tir dong sang tdy qua dai duong).
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Hinh 3. (a) Profile nhiét dg va dé am & 50 va 200 vi. Luu y su phu thude cia day,
cwong dj, dinh 16p ngich nhiét vao vi do. (b) Mat cdt thang dimg kinh huéng cau tric
tin phong ba lop.



Céc nghién ctru co ban di cung cép céc kién thirc quan trong dé am hiéu hon vé
hoat dong cac dic trung nhiét 4m cua tin phong. Cac nghién ctru ddu tién quan trong
cua Riehl et al (1951) va Reihl va Malkus (1957) da chi o ciu trac thang dung vé kho
va 4m cua tin phong. Betts (1973) da dua ra ly thuyet co ban vé cac qua trinh lanh di,
ting cudng am do hoat dong d6i luu & ving bién 4m va qua trinh khé do hoan luu quy
mo6 1on. Nam 1969, dy an “Thi nghiém tin phong Pai Tay Duong (ATEX) va du an
“Khi tuong DPai duong Barbodos” (BOMEX) da cung cap cac bg so li¢u phuc vu danh
gi4 cac qua trinh dich chuyén déi luu trong tin phong (Augstain et al, 1973; Holland va
Rasmussen, 1973; Nitta va Esbensen, 1974). Cac so do ddi luu duoc st dung trong
BOMEX xét dén cac qua trinh ting cuong 4m va lanh di do hiéu Gng ngin chin va lam
am va lam lanh do cac qua trinh ddi luu (Betts, 1975; Nitta, 1975; Esbensen, 1976).
Bén canh d6, mot s6 cac nghién ciru khéc tap trung vao xéac dinh cac qua trinh tuong
tac gifta cac 16p may chinh va 16p may phu trong tin phong (Sarachik, 1974; Ogura
and Cho, 1974; Esbensen, 1975; Betts, 1976). Cac quan tric bang may bay ciing dugc
sit dung dé xac dinh cac dong dbi luu trong cac 16p cia tin phong va xac dinh vai trd
clia cac nhan t6 kich hoat d6i luu (LeMone and Pennell, 1976). Cac nghién ctru ly
thuyét dong vai tro quan trong trong vi¢c xac dinh cdu tric nhiét dong luc, xac dinh
cac dong ddi luu va kiém nghiém cac so d6 ddi luu. Tuy nhién, viéc xac dinh va danh
gia vai tro ctia cac nhan to khac nhau (nhiét d6 mit nude bién, hoan luu quy mé 16n,
i6 bé mit, ...) d6i v6i cau trac va cac dong 4m 1a rat kho. Trong thoi ky nay, da co
mot s6 nghién ctiru dé xuét cu tric cua tin phong dua trén cac so d6 d6i luu (Ooyama,
1971; Betts, 1973; Kuo, 1965, 1974; Arakawa and Shubert, 1974; Fraedrich, 1973,
1976; Esbensen, 1976). Tiép d6, nghién ctru cua Bruce A. Alberrecht et al (1978) da
dé xuit mo hinh ciu truc thing dung cia tin phong dua trén cac nghién ciru trude do.
Niam 1976, cac thong tin co ban nhét vé hoat dong ciia tin phong & khu vuc Thai Binh
Duong da dugc danh gid (Klaus Wyrtki va Gary Meyers, 1976).

Nghién ctru vé twong tac giira tin phong v6i gié mua ciing dugc thuc hién kha
som. Barnett T.P (1977, 1984) da thuc hién nghién ctru “Quy m6 khdéng gian va thoi
gian cua tin phong” va nghién ctru “Tuong tac gilta gi6 mua vdi tin phong Thai Binh
Duong ¢ quy md dao dong hang nim”. Vé co ban, 1y thuyét vé hoat dong cua tin
phong da dugc duc két va hinh thanh tir rat sém. Mot sé két qua chinh trong nghién
ctru vé tin phong trong thoi ky nay nhu sau (Hastenrath, 1985):

Céc nghién ctru da khang dinh vai trd quan trong cua tin phong 1a do:

- Bao quat gan nia bé mat trai dat trai ra trén 30° vi & ban cau mua hé va
khoang 20° vi & ban cau mua dong.

- O ban cau ‘Béc huéng chung cia tin phong 1a dong dong bac trong khi &
Nam ban cau hudng cua tin phong 1a dong dong nam.

- Tbe @6 gi6 trung binh ctia nd trong khoang 3,5-7,5m/s voi tde do gi6 cuc
dai vao mua dong, va & NBC manh hon BBC.

- Vao mua dong tinh kinh hudng ré nét hon. Vao thang 1 huéng trung binh
tin phong BBC khoang 50° va thang 7 khoang 70°. Huéng tin phong NBC
vao thang 7 khoang 130°, thang 1 khoang 110°.

- Déc tinh cua tin phong la 6n dinh. Trén cac dai duwong nd c6 tan suat rat
cao, it nhat 1a 60-70% tinh trung binh.



Mic du dic trung boi tinh 6n dinh, trong ndm tin phong cé su bién dong
cuong do dang ké, dac bi¢t 1a vao nhirng ndm El Nino tin phong yéu di ro
rét.

Pac trung hoat dong cua tin phong:

Xuat phét tir cao 4p cin nhiét & phia dong Dai Tay Duong, An D6 Duong,
Thai Binh Duong.

Tu phia phia dong cao ap, tin phong thdi vé phia rinh ap thap xich dao, va
gap tin phong cua ban cau kia.

Tin phong c6 tan suat rat cao & giita quing duong (90-95%).

Trél} duong to1 xich dao tin phong chiu nhiing bién doi nhiét dong hoc. Tu
nguon tin phong 1a cdc dong phan ky, nhung khi téi xich dao né tré thanh
dong hoi tu.

Su hoi tu day khong khi bdc 1én cao. Pay la chuyén dong thing rdt manh
dac trung cho toan bg khu vuc ITCZ.

Do tin phong thoi trén dai duong nhiét déi nén nd van chuyén mot lugng rat
16n nhiét va am.

Khi tin phong thdi vé phia xich dao qua dai duong:

Qua trinh bbc hoi dua hoi nudc tham nhap vao 16p dudi tin phong lam ting
dé am cac muc dudi thap khi quyén.

Tuy nhién, nudc bién lanh hon khi quyén & ving bit ngudn tin phong, nén
c6 sy mat nhi¢t tir khi quyén vao dai duwong (Hinh 4).

Qua trinh trén cung voi sy phat xa song dai vao vii try, s€ tao nén nhiét do
cua bé mat dai duong.

Nhitng hiéu tmg trén 1am nhimg dam mAy tang phat trién. Loai may nay
phat trién do ddi luu 4m bj can tré bai nhiét do mat bién thap, dong giang &
phan phia dong ciia cac xody nghich can nhiét va do 6n dinh cao do nghich
nhiét tin phong phat trién manh.

Do tuong tac gitta dai dwong va khi quyén, phan phia dong dai dwong rong
lon, dac biét 1a phia dong cua bai Tay Duong, Thai Binh Duong duoc dac
trung boi cac 16p may tang thap lan rong.

Khi tin phong thoi vé phia xich dao né vuot qua dai dwong néng rong 1on.
Két qua 1a c6 su ddo nguoc gradien nhiét d¢ dai duong- khi quyén, khi do
dai duong nong hon khong khi nam phia trén né. Dong nhiét s& hudng tu
dai duong vé phia khong khi tin phong nam phia trén no, tao chuyen dong
d6i luu 1am v& cac ddm mdy tang va din dén sy phat trién ciia may d6i luu,
thudng goi 1a may ddi luu tin phong (Hinh 4).

Do su phat trién ctia d6i luu, khong khi 4m & bé mit x4o tron voi khong khi
khé nam trong cac 16p nghich nhiét lam tang d6 day 16p bién va day day 16p
nghich nhiét 1én cao (Well, 1986).

Khi tin phong thoi di vé phia tay c6 sy tang nang lugng (tang nhiét d6 mat
bién) 1am ting hoat dong dbi luu.



- Song song voi s bién d6i do day 1a bién doi ciia cuong d6 nghich nhiét.

- Déi v6i Thai Binh Duong d6 day, cudng d6 va d6 am nghich nhiét ciing c6
xu thé tuong ty ¢ Dai Tay Duong.

- Vao mua dong ¢ An Do Duong nghich nhiét co thé nam & d6 cao 1000m tai
Durban va tang dén 2500m ¢ Malagaci (Hastenrath, 1985).

Nhiét dé tiém nang cao

D6 4m thap
@ Khéng khi giang

Ddng tinphong

2000m

:
BSchoi  Thang luang gé’:n:‘i’;%‘hap Nhiet 43 R nhiat
l I nhigt r : B¢ hai \Thong urang
Phia tay va Ting nhiét do bé mat bién Phén phia d¢ng cla

i cao ap can nhiét
xich dao 2500 km .

Hinh 4. Sw bién doi ddc tinh cia khéi khi trong ving gié tin phong. Khi dich sang phia
tdy, @ day I6p bién tang va s hinh thanh mdy cumulus tang, két qua ciia sw ting
nhiét d¢ nuéce bién. (Well, 1986)

Nghich nhiét trong tin phong:
- C6 tan suat cao nhat va cudng dd manh nhat vao nhiing thing mua dong

- Tan suat thap nhét vao cic thang mua hé khi bé mat bi d6t nong va hoat dong
may tich phat trién manh.

Cuong d6 va d6 day 16p nghich nhiét tin phong trong mot sé khu vuc mién
nhiét d61 dong vai tro nhat dinh trong qua trinh lan truyén 6 nhiém khong khi.

- Nghich nhiét ngin chin qua trinh lan truyén mét cach hiéu qua ddi véi cac 16p
khong khi phia dudi va do d6 ngin can lan truyén theo chiéu thing dung cac chit 6
nhiém.

- Nhung néu duy tri trong thoi gian dai nghich nhiét c6 thé dan ti tinh trang 6
nhiém gay anh huéng téi sirc khoé clia con nguoi, dic biét 1a doi véi cac thanh phd 16n
mién can nhiét nhu Los Angeles, Johannesburg, Mexico City va Sao Paulo.

Trong nhimg nam gan day, khoa hoc khi quyén di c6 nhimg budc phat trién
manh mé, cac so d6 ddi luu dugc cai tién va dua vao cac mé hinh s tri. Do vay, viéc
tai xay dung cdu truc thang dung cua tin phong dugc thuc hién kha day du vé mit ly
thuyét bang cac mo phong va sd liéu tai phan tich toan cau. Do vay, cac nghién ctru vé
tin phong va tuong tic giita tin phong véi cac nhan t6 khi quyén khac duoc quan tim
nhiéu hon. Wayne va nnk (1995) di thuc hién nghién ctru “Qua trinh dong lyc cua tin
phong”. Trong nghién ctru ndy, cic tac gia dd chi rd cdu trac thing dimg cua tin phong
va cac qua trinh dong luc tir 16p thap dén 16p trén cao. Cecilia M. Grindinger (1992) da



thue hién nghién ciru “Bién dong cua 16p tin phong: Xac dinh thong qua duong profile
thang dung”.

2. Nghién ctru tin phong ¢ Viét Nam va mot so0 van dé nghién ciru cin quan tim

Trong nghién ctru hoan luu khi quyén & Viét Nam, cac nghién ciru chu yéu tap
trung vao gié mua, cac nghién ctru vé tin phong van con bo ngéd. Tuy nhién thyc té cho
thdy, hoat dong cua tin phong c6 gan lién voi mot sd hién tugng thoi tiét nguy hiém &
Viét Nam. Méc du vay, cac nghién ctru co ban vé hoat dong cua tin phong va h¢ qua
thoi tiét cuc doan van chua dugc quan tam. Dudi day la mot s6 truong hop thoi tiét
cuc doan ¢ Viét Nam c6 lién quan dén hoat dong ciia tin phong.

) (1) Tin phong dong vai trd nhur dong dan soéng: Truong hop XTND xdy ra lién
tiep

Vé mit 1y thuyét, ludn ¢ su phat triénNCﬁa hé thong nhjéu dong trong doi gio

dong, luc nay doi gio dong co vai tro 1a dong dan song. Cac nhieu dong nay doi khi chi

dudi dang cac nhiéu dong nho, doi khi co thé phat trién thanh cac ap thap nhiét do1 va

bdo. Cac nhidu dong nay nbi dudi nhau tao ra hinh thé séng, goi la chudi song trong
déi gio dong (wave train).

Nhu vay, tin phong co tac dong lam lan truyén cac nhiéu dong va trong qua
trinh di chuyén s& manh 1én. Cac chudi song nay gay ra sy hoi tu muc thap, trong phan
16n trudng hop c6 thé tao nén chudi bio, trong cac trudng hop khac chi 1a nhitng hoi tu
gié muyc thap yéu. Trong thyc té, khi cac nhiéu dong nay tuong tac voi cac yéu tb
ngoai nhiét déi nhu xam nhap lanh s€ gay ra mua rat 16n.

EXAMPLES AND EFFECTS

Subtropical

Azores High

Hinh 5. Minh hoa hinh thé tic déng cia tin phong nhw dong dan song

(2) Tuong tac gitta tin phong v&i cac nhan to khac gay ra hién tuong cuc doan
mua 16n

Mura 16n & Bic Bo: Hinh thé co ban trong tuong tac giita tin phong va hoan luu
ving ngoai nhiét d6i gy mua 16n ¢ Bic Bo dugc minh hoa nhu trong Hinh 6. Céc
truong hop thyuc té dd xay ra nhu dot mua 16n vao thang 4/2001. Bén canh do6, mot s6
treong hop khac nhu hinh thé phat trién cta hé thong song ranh ngoai nhiét do1 gay
hiéu mg nang, két hop v6i hoi tu gio tin phong muc thip gdy mua 1én & Bic Bo.
Trong truong hgp nay, thuong xay ra mua l6n vao khoang thang 10-thang 11 hang
nam, vi du nhu dot mua Ion vao thang 10 nam 2011, dot mua l6n vao thang 10 nam
2008. Ngoai ra, sy phat trién ctia chudi song trong dm tin phong, két hop su di chuyén
xudng phia nam ctia khdi khéng khi mat trong mua hé (xAm nhap lanh trong mua hé,
ko phai tir Siberia) gdy mua 16n ¢ bic bd.



Mua 16n ¢ Trung Bo: Su hoi tu cia xAm nhép lanh va tin phong 13 co ché gay
mua 16n & Trung bo. Su phat trién cia chudi song trong déi tin phong, két hop xam
nhap lanh gdy mua 16n ¢ Thira Thién Hué nam 1999.

Mua 16n & Tay Nguyén va Nam Bo: Hoi tu gié tin phong c6 thé gy mua 16n ¢
Nam Bo. Mot vai truong hop tin phong hoi tu v6i gié Ty Nam c6 thé gy mua 16n &
Tay Nguyén va Nam B9.

(a) Before the peak of monsoonal southerlies (b)  During the peak of monsconal southerlies

Hinh 6. Hinh thé co ban twong tac giita tin phong véi hoan luu ngoai nhiét déi gdy

mua lon o Viét Nam

3. Két luan va trao doi
Két luén:

1. Tin phong 1& mét trong nhitng nhan t& khi hau quy mé 16n quan trong quy
dinh diéu kién khi hau & Viét Nam. Tuy nhién, den nay chua c6 mgt nghién ctru nao &
Viét Nam duoc thuc hién nhim duc két vé ciu tric va quy luat hoat dong cua tin
phong ¢ khu vuc Tay Bic Thai Binh Duong tac dong dén thoi tiét, khi hau Viét Nam.

2. Mic du hoat dong cua tin phong da dugce dé cap dén trong mot sd gido trinh
va sach phuc vu cong tac nghién clru va dao tao. Tuy nhién, chua c6 mdt cong trinh
nghién ctru khoa hoc bai ban nao danh gia hé qua thoi tiét va khi hau ¢ Viét Nam lién
quan dén hoat dong ciia tin phong.

3. Tin phong c6 tuong tac voi cac hé théng quy mé 16n (gié mua), quy mé vira
(XTND, dai d6i lyu, ITCZ, ranh gié mua, ...) va quy mo dia phuong (dia hinh) gay ra
céc hé qua thoi tiét khac nhau. Cac nghién ctu trén thé gidi ciing cho thay, hoat dong
clia tin phong ciing tic dong dén vi tri hinh thanh XTND va tao dong dan duong cho
cac con XTND. Do vay, viéc nghién clru twong tac gitra tin phong vdi cac nhan t6
khac nhiu gy ra cac hé qua thoi tiét, khi hdu & Viét Nam 13 can thiét.

4. Cuong do tin phong c6 quan hé rd rang voi hoat dong cua ENSO. Do vay,
trong cac pha ENSO khac nhau, hoat dong va tuong tac cia tin phong voi cac nhan to
khac gay h¢ qua thoi tiét 1a khac nhau.

5. Hién nay, cac bo so liéu tai phan tich phuc vu nghién ciru tin phong 1a rat
phong phu va day du. Hon nira, cong nghé mo hinh s6 phat trién rat manh mé 1a co sé
quan trong cho viéc thuc hién moé phong lai di€u kién thoi ti€t, khi hdu trong cac
truong hop tin phong khac nhau.

Trao doi mét s6 hwéng cin nghién ctru lién quan dén tin phong:

1. Nhan dién sy hoat dong cua tin phong: Viét Nam nam trong khu vuc giao
tranh cia nhi€u hé thong hoan luu khac nhau. Do vay, viéc nhan dién hoac xac dinh



chi tiéu mo ta hoat dong cua tin phong la rat quan trong. Hién nay, van dé nay van
chua duoc dé cap trong cac nghién ctru & Viét Nam.

2. Quy luat hoat dong cua tin phong va hé qua thoi tiét khi hau Viét Nam

3. X4c dinh cac hinh thé gy mwa 16n & Viét Nam c6 lién quan dén tin phong:
- Tin phong tuong tac voi cac hé thong ngoai nhiét déi gdy mua lém

- Sy hinh thanh ciia cac nhidu dong nhiét d6i két hop tin phong gay mua lén

4. Nghién ctru sy bién d6i cua tin phong theo mua, xac dinh cac dic trung thinh
hanh cua tin phong ¢ Viét Nam
5. Nghién ctru sy bién d6i cua tin phong (hodc ap cao can nhiét doi) trong

nhimg nim ENSO manh va ENSO yéu, su bién d6i nay tic dong dén sy thay doi cua
mua nhu thé nao

6. Mo hinh sb dé giai thich co ché vat 1y twong tac gitta tin phong véi cac nhan
t6 khac (SST, hoan luu, dia hinh, ...)

7. Xé4c dinh hoat dong ctia nhidu dong trong d6i tin phong gay thoi tiét cuc doan
Viét Nam. No6i dung nay s€ giai thich dugc tai sao nhiéu dong hoat dong manh nhat
vao cudi mua he va gy mua 16n ¢ Viét Nam.

8. Dao dong ndi mua vai tin phong

9. Ning néng & Tay Nguyén va Nam Bo lién quan dén tin phong
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OVERVIEW OF TRADE WINDS AND RESEARCH ISSUES PROPOSED
IN VIETNAM REGION

Nguyen Dang Mau, Trinh Hoang Duong, Hoang Thi Huyen
Vietnam Institute of Meteorology, Hydrology and Climate change

Abstract

Trade winds is one of the important factors affecting weather and climate in Vietnam.
However, trade winds is still avoide in studies in Vietnam. Acctually, the role of trade winds
is can be clearly found in many cases of extreme events in Vietnam. In order to increase
understanding of trade winds and its impacts as well as some issues proposed, we conduct an
overview study. On the basis of considering the activities of trade winds, we propose that the
basic issues related to the operation of trade winds should be focused on further research.



