ANH HUONG CUA QUA TRINH DO THI HOA
PEN TIEU VUNG KHi HAU THANH PHO HA NOI

Doidn Huy Phwong, Ngd Thi Thiy
Vién Khoa hoc Khi twgng Thiy van va Bién doi khi hau

Ngay nhan bai: 12/11/2018; ngay chuyén phan bién: 13/11/2018; ngay chap nhan dang: 10/12/2018

Tém tat: Nghién ctru danh gia anh hwdng clia qua trinh do thi Ién dac diém 8éu ving khi hau clia Thanh
phd Ha Noi. Su thay doi nhiét do va phan bé mua dwgc phan och dé Om ra nhitng dau hiéu anh hudng ctia
qua trinh do thi héa. Két qua nghién cru cho thay qua trinh do thi héa gép phan tang lwvgng mua va nhiét do
hang nam & khu vire do thi. Cac phan och dinh onh va dinh lvgng da cho thay anh hwéng clia do thi hoa téi
céc dac trung vung khi hau. Trong nghién ctru nay, chiing toi xem xét s thay doi lwgng muwa va nhiét do tai 4
tram khi twong thudc cac khu vue do thi, do thi vé ©nh va néng thon. Nhirng két qua thu duoc khac nhau tir
cac tram phan anh rd sy anh hudng clia qua trinh do thi hda lén lwgng muwa va nhiét dé & khu vuc nghién ctru.

Tir khéa: DO thi hoa, 6€u vung khi hau, Ha Noi, Vit Nam.

1. Téng quan

Bién d6i khi hau va qué trinh d6 thi héa la
nhitng tac nhan chinh gay anh huwdng dén céc
yéu to khi twong, dac biét la lwgng mwa va nhiét
do. Ngay nay, si tang nhanh clia qua trinh do thi
héa thwong duoc biéu hién & sy tang trudng
dan sd, mé rong khdng gian d6 thiva su tang [én
vé sd lwong cac toa cao 6¢ cling cac cdng trinh
phuc vu cho cdng nghiép hda. Noi cach khac,
qua trinh do thi hoa la két qué cua viéc gia tang
mat db cac khu vue db thi.

Nhiéu y kién cho rang viéc nay sé anh hudng
dén dac diém cla cac 6€u vung khi hau. Cac
nghién ctru vé hiéu tng d6 thi hda dén mwa va
cac yéu t6 khi twgng khac nhu nhiét do, dé am
[1, 3, 4] chi ra rang nhitng sw thay d6i trong st
dung dat doé thi va ndng thon, dat twdi 6éu va
dong co, dat trong trot va dién och rirng c6 thé 1a
nhirng nguyén nhan ctia sw thay doi lvong muwa
va bién d6i khi hau. Changnon & HuT (1986) cho
rang qua trinh do thi hoa co thé dan dén sy thay
doi trong phan bé mua. Sy phat trién kinh té
clng vé&i sv gia tang dan so cling &nh hudng dén
cac diéu kién khi twong [16]. Lwong muwa giam
b&i cac qua trinh cong nghiép hoéa va 6 nhiém
Lién hé tac gia: Ngo Thj Thay
Email: ©de4586@gmail.com
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khong khi [8, 12]. M&i quan hé gilra hiéu (rng do
thi hda va sw thay doi ctia nhiét do cling thu hat
s quan tam cua nhiéu nha nghién cru va nha
khoa hoc. Nhiéu y kién cho rang su thay d6i clia
nhiét do trong khu vuc ndi do la cao nhat so voi
cac vung khac [6, 10, 14].

Tha d6 Ha Noi thudc ving dong bang séng
Hong, la thanh phd I6n th¢ hai ca nwdc véi
7,654 triéu nguoi (nam 2017). Bia hinh cha yéu
bao gdbm dong bang, trung du va mién ndi. Do
thudc vung khi hau nhiét déi gié mua am, trong
nam cé bdn mua rd rét, cung voi lwvgng mua doi
dao trung binh khoang 1.800mm/nam [15].

La thu do cda nudc Viet Nam, dan s6 Ha NOi
tang dan v&i 70 nghin nguwdi vao nam 1918 va
300 nghin nguoi vao nam 1945. Vao nam 2008,
Ha Noi dwoc mé rong bang viéc sap nhap tinh
Ha Tay va mot s6 khu vuc thudc tinh Vinh Phic
va tinh Hoa Binh. Cling v&i qué trinh dé thi hoa,
khi hau Ha N@i cling thay déi qua cac thap ky.

Nghién ctru nay dwoc thuc hién nham danh
gia tac dong cua qud trinh do thi hda Ién cac
dac diém khi hau dia phuong, dac biét la xu
thé lvong muwa va nhiét do. D€ danh gia duoc
tam anh hudng cda hiéu trng d6 thi hdéa lén cac
dac trung khi twong, trvdc ©én can phan och
s thay doi clia nhiét dé va lwgng mua qua céac
thap ky. Nhirng thay déi dac trung nay duoc




phan och twong tng véi lich str phéat trién cla
thanh ph6 Ha Noi. Cac phan tich dinh lvgng
cling duoc tién hanh nhadm cung cdp nhitng
bang chirng thuyét phuc vé anh hudng cla
doé thi hoa Ién ti€u vung khi hau. Co ché vat
ly ctia &nh hwdng do thi héa 1én dac diém khi
hau dwoc phan tich k§ hon & phan thao luan
cta nghién ctru nay.

2. Gi@i thiéu khu vuc nghién ctru

Tha d6 Ha Noi nam trong khu vire ¢6 séng
Hong chay qua, hang nam Thanh phd duoc boi
dap mot lvong phi sa doi dao. Sau ndm 2008,
Thanh ph6 Ha Noi duwgc mé rong tré thanh doé
thi trung tdm v&i dién och 1a 3.328,9 km? va dan
s la 7,7 triéu nguwoi (s6 liéu nam 2015 clia Tong
cuc Nién giam Thong ké).
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Hinh 1. Tha d6 Ha Nai, Viét Nam [15]

Sw phét trién ctia Thanh phd Ha Noi gan lién
cling v&i sw phat trién clia lich st dat nuéc. Mot
s0 dau mdc quan trong clia qua trinh phat trién
va do thi hoa ctia Ha Noi c6 thé ké dén nhu sau:
Sau nam 1954, Ha Noi chinh thirc 1a Tha dd cua
nha nwéc Viét Nam Dan chu Cong hoa va duwoc
mé& rong lan dau 6én vao nam 1961. Chién tranh
chéng M¥ két thic vao nam 1975 cung v@i viéc
hop nhat hai mién Nam va Bac ctia Viét Nam. Tir
dé, Ha Noi tré thanh Tha dé cta nuéc Cong hoa
xa hdi chd nghia Viét Nam va dwoc mé rong lan
2 vao nam 1979. Trong sudt thoi gian nay, nén
kinh té Viét Nam van 1a kinh té tap trung va chi
chuyén doi sang kinh t€ dinh huéng xa hoi chd
nghfa vao nam 1986 (Doi m&i). Pay la thoi diém
bit dau qua trinh do thi hoa. Tuy nhién, qua

trinh dé thi héa manh thuc s bt dau tir ndm
1994. Vao nam 2008, Ha NOi tré thanh trung
tam van hoda chinh tri v&i dan sé trong khu vuc
dd thi vao khoang 2,6 triéu nguoi va 7,7 triéu
nguoi trén pham vi toan thanh pha.
3. 56 liéu

S6 liéu do dac tlr 4 tram khi twong trong
pham vi Thanh pho Ha Noi dwgc dung dé phan
och danh gia anh hudng cta do thi hda Ién nhiét
do va lvong muwa bao gom: Tram Lang (hay con
goi la tram Ha Noi), tram Ha Bong, tram Ba Vi
va tram Son Tay. Tram Ha Noi thudc khu vire noi
do6 véi mat do dan sb cao; tram Ha Bong thudc
do thi vé &nh; tram Ba Vi va Son Tay nam & ving
ndng thon (Hinh 2). Nghién ctru str dung s6 liéu
ngay tai 4 tram noi trén dé phan och (Bang 1).
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Bang 1. Vi tri va dac diém cac tram khi twong trong thanh pho Ha Noi

Tram Vido Kinh do Theoiky quantric  Kiéu s6 liéu
Ha Noi 21°01 105048’ 1961-2014 Ngay
Ha bong 20058’ 105045’ 1974-2014 Ngay
Ba Vi 21°09’ 105925’ 1963-2014 Ngay
Son Tay 21°08’ 105°30° 1961-2014 Ngay
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Hinh 2. Vi tri cac tram khi twgng dwoc Iwa chon cho nghién clru
3500

. l\

%2000 \/k/\ lt\‘}/, Wlﬁ\\vA\' i\"z /‘\ A ,,‘\ ‘A\
L AANDMEWAL VAR A
VNP BY /YNNI Y
B 1000
500 —Ba Vi =-Ha Noi
——Son Tay =+<Haboéng
0 T T T T T T T T T T <
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 nam

Hinh 3. Biéu dd dién bién luvong mua hang ndm ctia cac tram khi twong trén dia ban Ha Noi
(1961-2014)
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Dua trén sy mé rong cta thanh phd, qua
trinh d6 thi héa dwoc dac trwng béi sw phat
trién dan s6 cla khu vuc. SO liéu dan sé clia cac
quan thudc Thanh phd Ha Noi dugc thu thap tw
Tong cuc Thong ké Viét Nam cap nhat dén nam
2013 (hXps://gso.gov.vn/).

Trong nghién cru nay, sb liéu mwa ngay
cla 4 tram khi twgng dwoc thu thap dung
cho viéc danh gia tac déng cta qua trinh do
thi hoa. Dién bién va xu thé chung cla lwong
mua hang ndm dwgc md ta trén Hinh 3 va
Hinh 4. Nhin chung, mua mwa & Thanh phé Ha
Noi bat dau tir thang 5 dén thang 10, lwgng
mua chiém khoang 83-85% tong lvgng mua
ca nam. Lwgng muwa trung binh hang nam cua

Thanh ph6é Ha NOi dao dong tir 1.600mm &
khu vuc d6 thi (tram Ha Noi va Ha Béng) dén
1.950mm & khu vyc néng thdn va mién nui
(tram Son Tay va Ba Vi).

D{ liéu nhiét dd cling dwoc str dung dé danh
gia anh hudng cta qua trinh dé thi hoa. Nhiét
do cwe dai, cwe 8€u va trung binh ngay dwoc thu
thép tr 4 tram theo céc giai doan twong (ng.
Nhirng thang néng nhat & Ha Ngi la tir thang 6
dén thang 8 v&i nhiét dd trung binh khodng 30°C
di kém voi thoi 66t mwa dm wét. Nhirng thang
lanh nhat la tir thang 12 dén thang 3 vai ki€u
thoi 8t hanh khd. Phan bd nhiét do va lugng
mura thang cla tirng tram khi twong duoc thé
hién trén Hinh 4.
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Hinh 4. Bi€u d6 nhiét do va lwgng muwa trung binh thang tai cac tram khi twong ctia Ha Noi

4. Két qua va nhan xét

4.1. Anh hwéng cia qud trinh dé thi héa lén
lwong mwa khu vuc

Xu thé mua

D liéu lwvgng mwa nam (Hinh 3) dugc onh
toan trung binh triegt 10 nam dé thé hién xu
thé chung clia ca thap ky (Hinh 5). Cé thé thay
rang, lvong mua nam trung binh truot & 2 tram
thudc khu vire néng thon (Son Tay va Ba Vi) thé
hién xu thé gidm qua cac thap ky. Trong khi dé,
bién doi mua tai cac tram thudc khu vue do thi
(Ha Noi va Ha Bong) khé phtre tap (Hinh 5). Qua

trinh trung binh trwot cla lwong muwa (Hinh 5)
cho thdy c¢d hai thoi diém ma xu thé mua clia
hai tram Ha N6i va Ha Dong dot ngot thay doi.

Thoi diém dau 6én la nam 1986 twong trng
Vi thoi ky Boi mai clia Viet Nam, dac biét |a tai
cac thanh phé 1on.  giai doan nay, lvgng mua
nam ghi nhan dugc tai tram Ha Noi va Ha Bong
gidam dang ké. Tlr nam 1996, twong trng vai giai
doan sau khi My g& bd Iénh cdm van, luvgng
mua nam c6 xu thé tang nhanh. Nhin chung, sw
thay d6i phan bd mwa hang nam clia cac tram
do thudc khu vuirc dé thj va ndng thén la khac
nhau kha nhiéu.
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Hinh 6. Lwong muwa trung binh thang quan trac duoc tai cac tram
DE ¢ cai nhin rd rang hon vé su khac nhau I&n nhat ctia nhirng tram nay c6 xu thé dich vé
trong phan bé mua gilra cac tram khu vurc do thi nhirng thang cudi cta nam. Thang c6 lwong
va khu vue ndng thon, phan bo mua thang duoc mua Ién nhét |a thang 8 (400mm). Trong khi do,
dwa vao phan och trong nghién ctru nay. Ligng phan bé lwvgng mua thang gilra cac thoi ky cla
mua thang trung binh cua tirng thap ky duoc hai tram do khu vuwc ndng thdn (Ba Vi va Son

biéu dién trén Hinh 6 thé hién sw thay déi cla
phan bd mwa thang qua cac thap ky.

Két qua phan och cho thdy phan b6 mua
thang cla hai tram Ha NG6i va Ha Bong cd xu Xu thé tuyén onh cla lwvgng mwa nam theo
thé léch phai theo thoi gian. Lwvgng mua thang s phat trién dan so clia do thi Ha N6i duogc thé

Tay) khéng c6 s dich chuyén rd rang.
Anh hwéng ctia do thi héa [én lvong muwa
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hién trén Hinh 7a. Truéc va sau nam 1991,
nhuw trén hinh vé c6 thé thay c6 hai vling riéng
biét, vung bén trai bao gom di liéu cua cac
nam 1961, 1979 va 1991, vung bén phai la dir
liéu ciia cac nam sau 2005. T nam 1991, sau
quan va mot thj tran ctia Ha Noi dwoc chuyén
lai vé tinh Ha Tay va Vinh Phuc. Do d6, nghién
ctru khong st dung s6 liéu thu thap duoc clia

cac nam 1961, 1979 va 1991 cho viéc danh
gia d&nh hwdng cla qua trinh d6é thi héa. Chi
6 s6 liéu cua 5 nam ti€p theo sau nam 1991
dwoc dua vao dé phan tich moi quan hé gitra
lugng mua va dan s6. Hinh 7b cho thay ro
rang nhirng dnh hwéng cua dé thi hda Ién
phan b6 mua véi lwong mwa nam tang theo
st phat trién dan so.

(a) Ha Nbi (1961-2013) (b) Ha Nbi (2005-2013)
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Hinh 8. Hé s6 twong quan va hoi quy gilra mwa va su gia tang dan sé tai cac tram nghién ctu

Khi xem xét moi quan hé gitra sw phéat trién
dan so va lwvgng mwa nam tai cac tram, co thé
thdy c6 sy doi nghich vé xu thé gilra cac tram khu
vire ndng thoén va doé thi (Hinh 8). VGi cac tram
khi twong thudc khu viee dé thi (Ha Noi va Ha
bong), chi véi mot lwgng tang dan so la 0,4391
nghin ngudi va 2,969 nghin nguoi cling da c6 thé
khién lwvgng mua tang 1mm. Trong khi dé tang
duwoc lwgng muwa nhu thé, con sd d6 tai 2 tram
thudc khu virc ndng thén (Ba Vi va Son Tay) lan
lwot la 36,893 va 13,972 nghin ngudi. Noi cach
khac, &nh huéng clia viéc tang dan sé trong khu
vire do thi la manh hon khu vire néng thén. Hé

sO trong quan clia cac dudng hoi quy cling duoc
thé hién trén Hinh 9. MGi quan hé gitra lwvong
muava sy tang dan so kha la chat ché tai tram Ba
Vi trong khi & cac tram khac thi yéu hon. Khi xem
xét so liéu sau nam 2008 khi quan Ha Béng duwoc
sap nhap vao Thanh phd Ha Noi, c¢é thé thay hé
sO twong quan tai tram Ha NGi va Ha Bong thay
doi lan lvot thanh 0,763 va 0,994.

4.2. Tadc déng cua qud trinh dé thi héa lén nhiét
dé khéng khi

Xu thé nhiét do
Khi phan och s6 liéu co thé thdy la s6 liéu
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mua nam clia 4 tram khi tugng thé hién nhiing
xu thé khéng rd rang nhung so liéu nhiét do
trung binh nam lai luén duy tri moét xu thé tang
qua 50 ndm quan trac. T Hinh 9 c6 thé thay

nhiét do trung binh hang ndm quan trac dwoc
tai tram Ha NOi cao hon so v@i cac tram khac va
tang, gidm nhanh hon trong nhirng ndm t&r nam
2000 tr¢ lai day.
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Hinh 9. Nhiét do trung binh hang ndm do tai cac tram khi twgng theo thoi gian (1961-2014)

Hinh 10 biéu dién su chénh léch nhiét do
do duoc gilra cac tram Ha Noi, Ba Vi va Son Tay
bang cac phép onh trung binh truot 5 ndm va
10 ndm dé phan och xu thé chung. Tlr nam 1990

tré lai day, hai tram Son Tay va Ba Vi c6 xu thé
tang. S chénh léch nhiét do gitra tram Ha Noi
va hai tram do khu vic néng thdn tang nhanh
gua cac nam.

, Chénh léch nhiét d¢ gilra tram Ha NGi va Ba Vi
1.

Chénh léch nhiét d9 giira tram Ha Noi va So'n Tay
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Hinh 10. Sw chénh Iéch nhiét dd do dwgc tai tram Ha Noi va cac tram thudc khu vuire ndng thén

Tac dong cuia do thi hoa I1én nhiét do khu vuc

Karl et al. (1988) da dwa ra ham hoi quy mo

ta m6i quan hé gitra nhiét do va dan s6 dé phan

och anh huéng clia dé thi hoa Ién nhiét do. Ham
s0 c6 dang nhu sau:

Tur =a(POPULATION, )’

Voi: Tu-r la gid tri trung binh ctia chénh léch
nhiét doé gitra khu vure dé thi va néng thén; a va
b la cac hé sb hoi quy.

1)
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Trong nghién ctru nay, da onh toén va thu
duogc cac ham héi quy quan hé gitra chénh léch
nhiét do cta cac tram Ha Noi, Ba Vi, Son Tay va
sO dan ctia thanh phd Ha NGi (Hinh 11). Két qua
cho thdy la c6 sy twong quan manh mé gitra
chénh léch nhiét do v&i dan sé cla thanh pho
Ha No&i. Vi hé s6 m{ trong phuong trinh cia
ham hoi quy nhé hon 1, nén sy tang dan so chi
dan dén su tang nhe vé nhiét do trong khu virc
noi do.
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Hinh 11. Budng cong hdi quy biéu dién mdi quan hé tuong quan gitra nhiét do
va qua trinh do thi héa & Thanh phd Ha Noi theo thoi gian

Quan hé gilra nhiét dd cac mua véi dan sb
clia Ha Ndi cling dwoc dwa vao phan och, két qua
dwoc trinh bay nhw trén Hinh 12. C6 thé thay ro
la dwdrng hoi quy c6 xu hudng di [én trong mua
hé va mua déng, di xuéng vao mua xuan va mua
thu. Hé s6 tuong quan gilra nhiét do va dan so
trong mua he cao hon cac mua khéac, trong mua

dong la thap nhat. Két qua thu dugc cho thay
trong mua he, nhiét dd khéng khi bi &nh hudng
bdi d6 thi héa nhiéu hon cac mua khac. Ly do la
trong mua ddng va mua xuén, nhiét do khéng khi
clia Ha Noi phan I6n bi &nh hudng béi nhitng dot
gio lanh tr khéi ap cao luc dia, con mua thu thi
nhiét do chd yéu bi anh hudng bdi muwa bao.
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Hinh 12. Budng hoi quy biéu dién mdi quan hé gitra nhiét do
cac mua va anh huwéng ctia do thi héa
4.3. Nh@n xét hoi, anh hwéng dén luvong giang thdy trong khu

Nhitng két qua thu dwoc trong nghién cru
nay déu cho thady mot cach rd rang co ché tac
dong ctia qua trinh d6 thi héa dén lvgng mua
va nhiét do. Sy do thi héa lam gidm di nguon
tai nguyén nwéc san 6 va do do lam giam bdc

vire do thi. Hon nira, sy nong 1én clia bé mat dat
cling co thé xem la mot trong nhirng yéu to tac
dong dén lvgng mua. Su thay déi trong tham
pha thwe vat cling c6 nhitng anh hwéng Ién cac
dong chay dong lwc & tang thap va dong chay
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mat, diéu nay c6 thé dan dén nhiét do tai cac
khu vuc ndi d6 cao hon han khu vuc néng thon
[13]. Nhitng thay d6i trong nhiét dd khong khi
c6 thé tac dong lén ca nhitng con mua gidng doi
lru va duoc xem nhu la yéu td gia tang lwong
mua trong khu vuc dé thi [2]. Qua trinh dé thi
hoa cung véi viéc gia tang cac phuong 6én giao
thong cling khién cho ndng dd khi thai tang cao,
diéu nay sé tac dong Ién qué trinh phat trién ctia
nhiét dé khéng khi va may trong khu vire dé thi
[11, 13]. Ngoai ra, viéc cac toa cao ¢ dwoc xay
dung nhiéu ciing lam thay doi qua trinh luan
chuyén ctia cac ludng khong khi trong khu vurc
do thj va sau do sé lam thay déi anh hwédng cla
cac con léc (gio xoay) cling nhw nhiét do.
5. Két ludn

Anh hwéng clia quéa trinh dd thi héa lén cac
dac trwng khi hau cuc bd & khu vurc do thi dac
biét 1a nhiét d6 va lvgng mwa da dwoc lam rd
cho khu vic Thanh phd Ha NGi. S6 liéu onh toan
duwoc thu thap tir 4 tram khi twong trong pham
vi thanh pho dé danh gia, phan och cac xu thé
va tac dong cta do thi hda. Nhirtng danh gia st
dung phép onh trung binh trugt cho dir liéu
lwvong mua hang nam da cho thay ré sy khac
biét gilra khu vire do thi va néng thon.

Xu thé mua trong nghién clru nay duoc thé

hién bang phan bd mwa thang trung binh truot
10 nam. Cac két qua Om dugc cling cho thay co
moai lién quan t&i cac giai doan phéat trién cla
Thanh phé Ha No&i. Phan och dinh luvgng cling
dwgc 8én hanh va dé cho thdy méi quan hé ty lé
thuan tuyén onh gitra sw phat trién dan so va sy
thay doi clia lwgng mua. Céc két qua thu duoc
tlr cac tram do cho thady sw phat trién dan s6
trong khu vuc do thi lam bién déi lwvong muwa
manh hon & cac khu virc ndng thon.

Sw thay do6i nhiét do khong khi trong
nghién ctru nay ty 1 thuan véi sy gia tang dan
sO cla do thi. Thoi diém cé sw thay doi Ion &
nhiét do la trong thoi ky d6i méi (sau nam
1986). Quan hé ham mii gitra sw tang dan s6 va
s thay doi nhiét do cling dwgc onh toan vdi hé
sO twong quan cao. Nhiét dd khdng khi bi anh
hwdng nhiéu nhat b&i su d6 thi hoa la trong
mua he.

Co ché vat ly clia qua trinh do thi h6éa va anh
hudng cta né Ién khi hau khu vwee dé thi cling
dugc xem xét cling v&i nhitng phan och tong
quan vé& nguyén nhan cé thé ton tai cho khu vuc
Thanh phd Ha Noi. Trong khuén khé bai bao nay
chi 8€p can sy &nh huéng clia do thi héa voi s6
dan tang, cung v&i mot s6 hé qua ctia dé thi hda
t&i nhiét do va lvgng mua trong tiéu viung khi
hau Ha Noi.
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IMPACT OF URBANIZATION ON LOCAL CLIMATE IN HANOI CITY

Doan Huy Phuong, Ngo Thi Thuy
Viet Nam Ins6tute of Meteorology Hydrology and Climate change
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Abstract: This study invesBgates the impact of urbanizaBon on local climate of Ha Noi city. The
changes in temperature and rainfall paZzerns are studied to detect urbanizaBon eTects. The results show
that urbanizaBon contributes to the increase of annual rainfall and temperature in urban area. The
qualitabve and quanBtabve analyses are involved to expose urbanizaBon eTects on local climate
characterisBcs. In this present study, we consider temperature and rainfall changes at four meteorological
staBons located in urban, sub-urban and rural areas. The various changes of temperature and rainfall
peZerns obtained from these staBons demonstrate the urbanizaBon eTects on rainfall and temperature
in Ithe research area.

Keywords: Urbaniza®on, local climate, Ha Noi, Viet Nam.

57

TAP CHi KHOA HOC BIEN P8I KHi HAU ||

S68-Thang 12/2018 || m—




