BAI BAO KHOA HQC

MO PHONG TAC PONG CUA CARBON DEN DEN
NHIET PO TREN KHU VUC VIET NAM VA LAN CAN
BANG MO HINH REGCM

Lé Thi Thu Hang!, Phan Vin Téan?, Bui Thi Tuyét!, Pham Thi Minh!

Tém tit: Trong nghién civu nay, chiing téi trinh bay két qua mé phong tac dong cia carbon den
lén nhiét @ Viét Nam va lan cdn bang mé hinh RegCM4.2. Thoi gian mé phong gom 10 nam tie
01/01/1991 dén 01/01/2001 trén mién tinh tir 15°S dén 40°N va 75°E dén 135°E véi dé phén gidi 36
km trong hai trieong hop c6 carbon den va khéng carbon den. Két qua cho thdy tac déng ciia Car-
bon den lam giam nhiét do gc”in bé mat ¢ nhitng khu viee néng dé Carbon den Ién nhu An P9, Dong
Nam Trung Quoc, Myanma va phia Bdc Viét Nam véi gid tri nhiét giam tir -0,2°C dén - 0,8°C so véi
triong hop khéng c6 carbon den. Hé s6 twong quan giita nong dé carbon den va hiéu nhiét dé T2m
c6 gid tri tir - 0,45 dén - 0,55 vao cdc thang mia khé. Nguoe lai, trong cdc thing mixa mwa moi quan
hé twong quan ciia hai dai heong nay nhé boi nong dé carbon nhé trong khi quyén dan téi tac dong

ciia né 1én nhiét dg khong ding ké.

Tir khoa: Carbon den, RegCM, Viét Nam, Nhiét do.

Ban Bién tap nhan bai: 12/4/2018

1. Mé dau

Ngay nay, viéc nghién ctru bién doi khi hau
(BDKH), tac dong cia BDKH va tim cac giai
phap, chién luge ung pho véi BDKH 1a mot
trong nhing van dé hét strc quan trong va duoc
quan tam ddc bi¢t cua toan xa hdi. Nhiéu nghién
ctru d4 chi ra rang thanh phan hoa hoc cua khi
quyén da thay d6i va ching c6 mbi quan hé truc
tiép hodc gian tiép toi cac didu kién thoi tiét, khi
hau & quy mo toan cau ciing nhu qui md khu
vuc. Xon khi [a mot trong nhitng tac nhan quan
trong gdy nén nhiing thay doi hoa hoc cia khi
quyén, thay d6i qua trinh hinh thanh may, phan
xa va hap thu ning luong birc xa mat troi, giy
nén nhiing bién doi trong hé thong thoi tiét - khi
hau. Tac dong cia xon khi trong hé thong khi
hau cling 1a mot trong nhitng nguyén nhan cua
bién d6i khi hau [7]. Pé danh gia muc do tac
dong cua xon khi tdi hé théng khi hau, cac mo
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hinh toan cau hodc khu vuc thuong duoc két hop
v6i cac mo dun héa hoc - xon khi ¢é mo phong
céc qua trinh hoéa hoc dién ra trong khi quyén,
méi lién hé gitra ching véi didu kién thoi tiét,
khi hau. C6 thé ké t6i mot sb nghién ctru trén thé
gidi st dung mo hinh khi hau khu vuc dé danh
gia tac dong cua xon khi nhu cua Qian va cong
su, 2001 [10] v& md phong xon khi sulfur trén
khu vyc Pong A. Nam 2012, Zenis va cong sy
[14] nghién ciru vé tac dong cua xon khi 1én khi
hau chau Au sir dung mé hinh RegCM3. Zakey
nam 2006 [13] nghién ciru vé phat trién va thir
nghiém mo6 dun bui trong mé hinh khi hau khu
vue, v.v. O Viét Nam ¢6 mot s6 nghién ctru noi
bat nhu cuia tac gia HO Thi Minh Ha va Phan Vin
Tan, 2009 [1] da sir dung md hinh RegCM3 dé
mod phong anh huong cua carbon den (BC) 1én
khi hau khu vuc Pong Nam A va Viét Nam. Két
qua cho thiy hé sé tuong quan 4m cua carbon
den va lugng mua trén ban dao Pong Duong;
nguoc lai trén phia dong va An do, Trung Qudc,
hé s6 tuong quan dwong. Ngoai ra con c¢6 nghién
ctu vé kha nang tng dung mo hinh WRF -
Chem vao khu vuc Viét Nam cua Pao Thi Héng
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Vin, 2013 [5] két qua cho thdy mo phong céc
chat phat thai (bui PM2.5, PM10, SO2, dust 01)
cho két qua kha dung khi xem xét bén canh céc
truong khi tuong nhu gioé hay d6 am. Cac nghién
ctru nay dugc md phong trong thoi gian ngén, tir
vai thang cho dén mot ndm nén van chua danh
gia dugc toan dién mirc do tac dong cua xon khi
1é€n khi hau. Bén canh cac nghién ctru vé xon khi
st dung cac mo hinh khi hau khu vyuc con co cac
nghién ciru st dung s6 liéu quan tric xon khi va
s6 liéu vé tinh. Co thé ké t6i cac nghién ctru clia
Pham Xuan Thanh, Nguyén Xuin Anh va cong
su [2, 3, 4] vé dic diém vé do day quang hoc cua
xon khi ¢ cac tram AERONET Viét Nam. Ngoai
ra con c6 nghién ctiru cua Cohen va cong su,
2010 [6] vé do dac va van chuyén dat va byi than
6 nhidm vao Ha Noi théng qua sb lidu quan tric
tir ba nha may nhiét dién phia Bic bao gdm Pha
Lai, Udng Bi va Na Duong cung v6i bon nha
méy nhiét dién & phia Pong Trung Qubc.

Trong nghién clru nay, ching toi str dung mo
hinh khi hau khu vuc RegCM4.2 & m6 phong
tac dong cua xon khi carbon den dén nhiét do
trén khu vuc Viét Nam va mot sé nude 1an cén tir
nam 1991 dén 2000. Nghién ciru tién hanh chay
mo phong hai thi nghiém véi xon khi carbon den
va khong c6 xon khi carbon den. Tu sy khac
nhau giira hai thi nghiém s& cho thay tac dong
cua carbon den Ién nhiét d6.

2. Phuwong phap nghién ctiru

2.1 M6 hinh va sé ligu

Phién ban NCAR RegCM (NCAR Regional
Climate Model) dau tién duge xay dung dua trén
MM4 (Mesoscale Model Version 4) ciia Trung
tam qudc gia nghién ctru khi quyén (NCAR) va
Truong dai hoc Tong hop Pennsylvania (PSU),
Hoa Ky, vao cudi nhitng nim 1980 sau d6 mo
hinh duoc phat trién boi Trung tam Vat 1y 1y
thuyét quéc té Abdus Salm (ICTP) [8].
RegCM4.2 str dung so do truyén biic xa cia
CCM3 (Community Climate Model Version 3),
trong d6 co tinh dén anh hudng cia viée gia ting
cac khi nha kinh (NO., CHa, CFC), aerosol khi
quyén, va bing trong may; so do trao ddi sinh -
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khi quyén BATS (Biosphere Atmosphere Trans-
fer Scheme); cac tiy chon ddi véi so d6 doi luu
nhu so dd Kuo stra d6i; so d6 Grell; so d6 Betts-
Miller, ...M6 hinh dugc st dung trong nghién
cru nay 1a phién ban 4.2 (RegCM4.2) véi nhiing
cai tién bo sung dang ké so voi cac phién ban
trude. RegCM 4.2 ¢6 thé dugce st dung dé tinh
toan phat thai carbon den dya trén tich hgp mét
mo dun hoa hoc - xon khi m6 ta ba loai xon khi
la carbon den (BC), carbon hitu co (OC) va sul-
fate (SO4). M6 dun hoa hoc - xon khi dugc phat
trién dé mo phong ti 1€ xdo tron cua 6 loai hoa
hoc: khi SO, SO4%, BC va OC (thim nudc va
khong tham nuéc). Cac xon khi carbon chil yéu
¢6 ngudn gdc tir cac qué trinh dbt chay nhién ligu
hoa thach va dét sinh khoi [9].

Trong nghién ctru nay s liéu tai phan tich
toan cau duoc sir dung lam diéu kién ban dau va
diéu kién bién phu thudc thoi gian cho moé hinh
la ERA Interim (EIN15) cua Trung tam du bao
thoi tiét han vira Chau Au (ECMWF) véi do
phan gidi ngang 1,5 d¢ kinh vi. Cac truong dugc
su dung g(‘?)m nhiét do, do cao dja thé vi, cac
thanh phan van toc gio va do 4m trén cac muc
dang ap chuan.

S6 liéu nhiét do bé mat bién (SST) 1a bd sd
liéu tai phan tich nhiét do mat nudc bién mé rong
(ERSST) cua NOAA véi do phan giai 1,5 do
kinh vi. Bo sb liéu nay duoc st dung lam diéu
kién bién dudi phu thudc theo thoi gian trén cac
ving dai dwong. S liéu xon khi dwoc cung cp
tir chwong trinh nghién ctru khi quyén toan ciu
(EDGAR) tai websitehttp://clima-
dods.ictp.it/data/d4/AEROSOL/AEROSOL.dat

2.2 Thiét ké thi nghiém

Vi muc dich khao sat anh hudng ctia carbon
den dén nhiét do trén khu vuc Viét Nam va lan
c4n bang md hinh RegCM4.2, mién tinh ciia mo
hinh dugc lya chon dya trén tham khao nghién
ctru ciia HO6 Thi Minh Ha va Phan Vian Tan [1].
Mién tinh c6 tam dat tai (13,6°N; 105°E) va bao
pht mot ving tir 15°S dén 40°N, 75°E dén 135°E,
gom 176 x 182 diém ludi (Hinh 1) véi d6 phan
giai ngang 36 km va 18 muyc theo chiéu thang
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ding. Thoi gian md phong la giai doan tir 1991
dén 2001. Tham s hoa vat Iy dugc st dung la so
d6 dat BATS, so d6 dbi luu Grell - AS. Ngoai
ra, cac so do bic xa, 10p bién hanh tinh, mua quy
mo ludi ... duge lay ngam dinh. Dé xem xét tac
dong cua carbon den, mién phan tich két qua

dugc chon tir 0 dén 40°N, 75°E dén 135°E.
Nghién ciru tién hanh hai thi nghiém dugc
tom tat trong bang 1: Thi nghiém 1 (CTRL) chay
mo hinh RegCM4.2 khong c6 carbon den; thi
nghiém 2 (BC) chay md hinh véi carbon den.

Bdng 1. Bang tém tdt cdc thi nghiém

STT Ky hiéu

M0 ta

1 CTRL

2 BC

Chay mo hinh khong c6 xon
khi (AER00DO)

Chay mo hinh véi xon khi

Carbon den do con nguoi va
dot sinh khoi (AER11DO0)

2.3. Phwong phdp danh gia

Anh huodng cua carbon den 1€n nhiét do duogc
danh gi4 bang cach so sanh nhiét d6 trong hai thi
nghiém. Hi¢u nhi¢t d§ dugc xac dinh nhu sau:

AT=T (BC)-T (CTRL) (1)

Trong do T(BC), T(CTRL) tuong g la gia
tri nhi¢t do khong khi muc 2m (T2m), nhi¢t o
khong khi cac muc khi quyén trong thi nghiém 2
va thi nghiém 1.

Ngoai ra,mdt s dic trung théng ké nhu trung
binh s6 hoc (Céng thuc 2), hé sb twong quan
(Cong thirc 3) cling dugce su dung.

Topography (m)
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Trong d6: x. 1a ky hiéu dé chi gi4 tri do day

quang hoc khi quyén (AOD), hiéu nhiét d6, ndng

dd carbon den; n 12 d6 dai chudi 6 liéu hodc sb
diém ludi mé hinh cua mién phan tich két qua.
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Trong d6: x; y: trong tmg 12 ndng d6 carbon
den va hi¢u nhiét 6 T2m cac thang; n la s6 diém
ludi mo hinh ciia mién phan tich két qua.
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3. Két qua

3.1. Phén bé theo thoi gian ciia nong dj car-
bon den

Hinh 2 md ta su bién thién cua ndng d6 car-
bon den giai doan 1991 - 2000 dugc tinh trung
binh cho toan mién. Cé thé nhan thiy, nong do
BC bién dong khong 16n qua cac nim va dao
dong trong khoang 0,92 - 1,17 mg/m?. Cac nam
¢6 nong d6 BC 16n 1a nam 1992, 1996, 1997,
1999, 2000 v6i cuc dai vao nam 1997 gia tri 1,17
mg/m?3, cuc tiéu vao 1998 véi gia tri 0,92 mg/m?.

Hinh 3 biéu dién bién trinh nim cua ndng do
BC giai doan 1991 - 2000 duoc tinh trung binh
cho toan mién. Qua d6 nhan théy nf”mg do BC

1.4 -
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Hinh 2. Nong d¢ carbon den trung binh nam
giai dogn 1991 - 2000 (mg/m?)

3.2 Phin bé theo khéng gian nong dj ciia
BC

Dé danh gia chi tiét hon vé phan bd nong do
BC, cac thang 4, 7, 10, 1 dugc lwa chon dé dai
dién cho bén mua xuan ha thu dong. Hinh 4 1a
céc ban d6 phan bb nong do carbon va do day
quang hoc cua cac thang tuong ung ndi trén.

Trén toan khu vuc vao thang 1, ndong 6 BC
16n nhat trong nam, v&i cuc dai dai trén luc dia
An Do, khu vie Pong Nam Trung Qudc, dat gia
tri khoang 5 - 8 mg/m?, day 1a nhitng khu vuc
cong nghiép phat trién, do vay luong BC phat
thai vao khi quyén 16n (Zhang ccs., 2013 [11,
12]). Tai Viét Nam gia tri cuc dai khoang 2 - 2,5
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16n vao nhitng thang mua kho tir thang 11 dén
thang 3 nam sau véi gia tri khoang 1,3 - 1,5
mg/m?, va giam dan vao cac thang mua mua tir
thang 6 - 9 vdi gia tri khoang 0,47 - 0,62 mg/m°.
C6 thé 1y giai hién tuong nay 1 do vao mua hé
nén mua nhiéu,do vay cac hat carbon den ngém
nude, ning va roi xuéng bé mat, ddy 1a qua trinh
ling dong 4m cta BC dan dén ndng do BC nho.
Nguoc lai vao cac thang mua dong thoi tiét kho
va it mua nén BC ton tai lau trong khi quyén nén
néng d6 BC 16n hon. Gia tri cuc dai cta néng do
BC roi vao thang 1 va cuc tiéu vao thang 7.
Thang 4, 5, 10 1a cac thang chuyén tiép, gia tri
ndng do BC trung binh khoang 0,8 - 1,1 mg/m®.
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Thary
Hinh 3. Nong do carbon den trung binh thing
giai doan 1991 - 2000 (mg/m?)

mg/m? & phia Bicva giam dan vé phia Nam. Co
thé nhan thay phan bd BC bao phii gan nhu hoan
toan lanh thd Viét Nam. Diéu nay co thé dugc Iy
giai boi day 1a thoi diém hoat dong manh cua gio
mua Dong Bic, xon khi BC duoc van chuyén
xudng cac vi d6 thap. Vao thang 7 1a miia mua
trén khu vuc, do vay ndng d6 BC nho nhét trong
nam. Gia tri cuc dai trén luc dia An Do, Tu
Xuyén va Pong Trung Qubc khoang 1,5 - 2
mg/m?. O mién Béc Viét Nam gia tri BC khoang
1 mg/m?, mién Trung va mién Nam khoang 0,5
mg/m’.

Vao thang 4 va thang 10 1 hai thang chuyén
tiép tir muia kho sang mua mua va tir miia mua
sang mua kho. Nong d6 BC & hai thang nay gan
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nhu trong duong nhau & bién Pong Trung Hoa,
ban dao Triéu Tién véi gia tri khoang 2,5 - 3
mg/m?. Trong khi d6 vung trung tdm, Pong Nam
Trung Qudc voi gia tri BC nho hon khoang 2
mg/m?. Trén Viét Nam, ndng d6 BC khoang 1 -
1,5 mg/m* & mién Bac, mién Trung va mién
Nam gia tri khoang 0,5 - 1 mg/m?>. Phan b cua
BC mé rong hon xubng phia Nam khu vuc so
v6i mua he, thu hep hon so véi mua Bong, phan
bd nay phu thudc vao hudng gio trén khu vuc,
thang 4 1a thang két thuc gié mua muia Pong, bt
dau chuyén sang mua gié muia mua heé, con thang
10 thi nguoc lai.

Do day quang hoc cua xon khi (40D: Aerosol
Optical depth) 1a dai lugng dac trung cho mirc
do suy giam buc xa do hép thu va tan xa buc xa
mat troi cua xon khi [2]. P9 day quang hoc cua
xon khi ¢6 gia tri tir 0 dén 1, AOD bang 0 c6
nghia 1a khi quyén trong sach, khong c6 xon khi,
gi4 tri tim nhin xa 16n va khi quyén khong 6
nhiém. AOD bang 1 ¢6 nghia d6 day quang hoc
xon khi dat gia tri tdi da trong diéu kién khi
quyén van dyc, 6 nhidm nhiéu hop chét gay giam
tam nhin xa. Tl hinh 4 cho thdy mdi tuong quan
chat ché gitra n@)ng d6 BC va AOD, su bién doi
theo mua trong ndm ciia ndng d6 BC tuong tmg
v6i sy bién thién nam ctia AOD véi gia tri 16n
vao mua kho (Thang 1), gia tri nho vao mua mua
(Théang 7) trén khu vuc. Tai nhitng khu vire nong
d6 BC 16n nhu Bac An Do, Pong Nam va T
Xuyén Trung Qudc thi d day quang hoc ciia BC
cling 16n hon cac vung khéc, diéu nay cho thiy
néng d6 BC tai cac khu vuc nay 16n. Véi gia tri
cuc dai vao thang 1 khoang 0,055 trén luc dia An
Do, Pong Trung qudc, trén khu vue Viét Nam
gia tri AOD khoang 0,02 - 0,03 & mién Bic, va
gia tri giam dan ¢ mién Trung, mién Nam Viét
Nam.

3.3 Moi lién h¢ ciia nong dp Carbon den va
T2m

DPé xem xét moi lién hé cia xon khi BC va
T2m, chiing t6i so sanh T2m dugc mo phong baoi
RegCM trong cac truong hop c6 va khong co
BC thong qua hiéu gitta chung. Hi€u nhi¢t do am
cho thdy trong thi nghiém c6 BC, T2m giam so
voi truong hop khong c6 BC, hi¢u nhiét do
duong thi nguoc lai. Hinh 5 mo6 ta hiéu nhiét do
khong khi myc 2m (T2m) trung binh cac thang
dbi v6i hai truong hop noi trén. Nhin chung,
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nhié¢t do giam & hau hét cac khu vuc trén dat lién
va tang nhe trén dai duwong so vdi truong hop
khong c6 xon khi. Nhiét d¢ giam manh ¢ khu
vuc ¢co néng d6 BC 16n. Nhiét do giam trén cac
vung luc dia co thé 1a hé qua cua viéc BC ngan
can birc xa mat troi xudng cac 16p khi quyén bén
duéi. Khi xem xét su bién thién cua BC theo cac
thang trong nam thi c6 thé nhéan thy nhiét do
giam manh vao nhiing thang c6 ndng d6 BC 16n
nhu cac thang mua dong, nguoc lai vao mua he
nhiét do giam nho trén khu vuc. Tac dong cua
BC Ién nhiét d6 khong chi theo quy luat phan b
thoi gian ma con phu thude vao khong gian, cu
thé nhiét do giam manh & nhimg khu vuc ndng
do BC 16n nhu khu vuc luc dia An Do, bong
Nam Trung Qudc, khu vyuc Myanma, Lao, Béc
Viét Nam v6i gia tri nhiét giam tir - 0,2°C dén -
0,8°C. Nhitng khu vyc nong d6 BC nho, tuong
ung muic do giam nhiét d0 nhé nhu trén dai
duong, vang Tay Bic Trung Qudc véi gia tri tir
-0,1°C dén 0,1°C.

Hinh 6 m6 ta bién trinh nim ciia ndng d6 BC
(Hinh 6a) va hiéu T2m thang (Hinh 6b) giai doan
1991 - 2000 dugc tinh trung binh cho toan mién
(75 - 135%E, 0 - 40°N), bén canh d6 hé s6 twong
quan (HSTQ) theo thoi gian giita ndng d6 BC va
hiéu nhiét d0 T2m (Hinh 6¢) dugc tinh véi tap
mau 12 s6 diém ludi trong khong gian cua hai dai
luong.

Tir hinh 6a va 6b cho thiy vao mua dong
noéng d6 BC 16n twong tng véi hidu T2m c6 gia
tritir - 0.02 dén - 0.05°C. Nguoc lai vao mua he,
hiéu T2m duong. Do tinh trung binh cho toan
mién nén gia tri hiéu nhiét do khong 16n, tuy
nhién van phan anh dugc xu hudng ting giam
nhi¢t d theo mua va phu thudc ctua nhiét 46 vao
noéng do BC.

Moi quan hé cua nong d6 BC va hiéu T2m
dugc thé hién thong qua hé sb twong quan (Hinh
6¢). HSTQ 4m xay ra ¢ hau hét cac thang trong
nam, véi gia tri &m lon vao thang mua dong va
tang dan vao cac thang mua he. Tir thang 12 dén
thang 3, HSTQ c6 gia tri - 0,45 dén - 0,55 tuong
g v6i cac thang c6 ndng do BC 16n. Tir thang
6 dén thang 10, HSTQ c6 gia tri khoang - 0,05
dén - 0,01. Tir cac gia tri HSTQ cho thiy tuong
quan gitra ndng d6 BC va hiéu T2m 1én hon vao
cac thang mua dong va nhod vao céac thang mua
he.
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nong do cacbon den thang 1 do day quang hoc black cacbon 1

Hinh 4. Nong do (bén trdi - mg/m?), dg day quang hoc (bén phai) ciia BC trung binh thang I,
thang 4, thang 7, thang 10 (twong vng tir trén xuong dwoi)

TAP CHi KHI TUQNG THUY VAN
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Hinh 5. Hiéu nhiét &g khong khi myc 2m (T2m) tir thang 1 dén thang 12 (°C) giai doan
1991 - 2000 (Tuong vwng tir trai sang phdai, tir trén xuong duoi)

eolb-be

t2m-non

hstg be va t2m(bc-non)

i

.
. fE we wm am i aa ae CONENC TG T B G} e £ - an

CIIT T e I ]

(©)

Hinh 6. (a) Bién trinh nam né‘ng do BC (mg/m’),
(b) bién trinh nam cua hiéu nhiét do khong khi muc 2m (°C),
(c) hé so twong quan theo thoi gian cua nong do BC va hiéu nhiét do khong khi muc 2m

3.4 Moi lién hé ciia nong dé carbon den véi
nhiét dp ¢ cac muce khi quyén

Hinh 7 mé ta mat cat thang ding phan b
kinh huéng va vi hudng cua hi¢u nhiét do khong
khi & cac muyc khi quyén. Nhin chung, nhiét o
giam & cac 16p khi quyén gan bé mit va tang dbi
luu trén. Nguoc lai ting trong 16p khi quyén &
tang dbi luu giita.

Khi xem xét mit cat thang dimg phan b kinh
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huéng (Hinh 7a). Khi so sanh thi nghiém 2 va
thi nghiém 1, ta thiy nhiét do giam lon nhat
trong khoang vi @6 17 - 25°N véi gia tri tu -
0,1°C dén - 0,15°C vao thang 1.

Vao cac thang 4, 7, 10, gia tri gidm nhiét
ving vi d6 nay chi khoang - 0,02°C dén - 0,06°C.
So sanh vé6i phan bd nong dd BC (Hinh 4) cho
thdy day ciing I ving vi 6 ma nong d6 BC 16n.
Nhiét do tang nho ¢ ving vi do tir xich dao dén
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17°N, 28 - 40°N noi ndng d6 BC nho. Nhiét o
tang & cac 16p khi quyén bén trén tir 800 -200
mb & hau hét cic vi d6.Gi4 tri tang nhiét 16n &
nhitng ving vi d6 ndng d6 BC 1én. O trén muc
khi quyén 200 mb, nhiét d6 giam nhe khoang tir
- 0,02°C dén -0,04°C.

Hinh 7b 1a mat céat thang dung phan bd vi
huong cua hi€éu nhiét d6 cac muc khi quyén. Vao
thang 1 nhiét d6 giam nhiéu nhét & cac dai kinh
d6 tir 75°E dén 115°E véi gi tri tir - 0,06 dén -
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0,12°C, day ciing la khu vuc nong d6 BC 16n trai
dai tir An D6 sang Pong Trung Qudc.

Vao céc thang 4, 7, 10 gia tri nhi¢t gidm chi
khoang - 0,02°C dén - 0,04°C. Tir kinh d¢ 115°E
dén 135°E, nhiét do tang véi gia tri khoang 0,02
°C dén 0,06°C.

O cac 16p khi quyén bén trén tir 800 - 200 mb
nhiét do ting & tat ca cac thang, nhiét d6 ting
nho & cac ving kinh d6 c¢6 nong d6 BC cao véi
gia tri tir - 0,02°C dén - 0,1°C.
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Hinh 7. Mdt cdt thang dimg phén bé kinh huwéng b
khong khi cac muc khi quyén (°C) thang 1,

én trdi (a) - vi huong bén phai (b) hiéu nhiét do
4, 7, 10 ( twong wng tr trén xuong duoi)
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4. Két luin

Tir cac phan tich két qua co thé rut ra dugc
mot s6 két luan sau:

Nong d6 BC bién dong nho qua cac nim va
dao dong trong khoang tir 0,92 dén 1,17 mg/m’.
Bién trinh nim cia néng d6 BC 16n vao céc
thang muia kho voi gia tri khoang tir 1,3 dén 1,5
mg/m? va giam dan vao cac thang mua mua véi
gi4 tri khoang 0,47 mg/m? dén 0,62 mg/m’.

Phan b khong gian ctia ndng d6 BC cho thay
khu viuc Pong Nam Trung Qudc, An Do c6 ndng
d6 BC lon dat gia tri khoang 5 - 8 mg/m? vao
mua dong. O Viét Nam né)ng do BC cuc dai
khoang 2 dén 2,5 mg/m?® & mién Béc va giam dan
vé Nam. Vao mua hé gia tri néng do BC nho, cac
muia chuyén tiép ndng do BC 16n hon muia hé va
nho hon mua dong. B day quang hoc cua xon
khi BC dat gia tri cuc dai & An Do va Pong

Trung Qudc véi gia tri 0,05. O Viét Nam gi4 tri
nay chi khoang 0,02 dén 0,03.

Nhiét do gidm manh ¢ nhiing khu vuc néng
d6 BC 16n nhu An D9, bong Nam Trung Quéc,
khu vuc Myanma, Lao va Bic Viét Nam véi gia
tri nhiét giam tir - 0,2°C dén - 0,8°C. Nhimg khu
vuc nong d6 BC nho, tvong ung nhiét d6 giam
nho nhu trén dai duong, vung Tay Bic Trung
Québc véi gia tri tir - 0,1°C dén 0,1°C.

Hé s6 tuong quan giira ndng d6 BC va hiéu
T2m c6 gia tri am hau hét cac thang trong nam.
Tuong quan 16n hon vao cac thang mua kho va
nhd vao cac thang mua mua.

Nhiét d6 giam & cac 16p khi quyén gan bé mat
va tang dbi luu trén, dong thoi tang o cac 16p khi
quyén & gitra ting d6i lvu. Khu vire giam nhiét
d0 16n nhét tir vi do17 - 25°N va tir dai kinh d¢
tur 75 - 115°E véi gia tri cuc dai - 0,12°C.
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SIMULATING THE IMPACT OF BLACK CARBON ON TEMPERATURE IN VIET-
NAM AND NEIGHBORING REGIONS USING REGCM

Le Thi Thu Hang', Phan Van Tan?, Bui Thi Tuyet!, Pham Thi Minh!
"Ho Chi Minh University of Natural Resources and Environment
?Hanoi University of Science — Viet Nam National University

Abstract: We simulate the effect of black carbon on the temperature in Vietnam and neighboring
regions by using the regional model called RegCM4.2. The model was integrated continuously from
January Ist, 1991 to January Ist, 2001 over a large domain extending from 15°S to 40°N and from
75°E to 135°E with a resolution of 36 km. Two simulations were performed with and without black
carbon prescribed, respectively. The results showed that Bblack carbon decreases the near-surface
air temperature in areas of high black carbon concentrations such as India, south-east China, Myan-
mar and northern Vietnam by 0.2°C to 0.8°C. In the dry season, the correlation between black car-
bon concentrations and near-surface air temperature ranges from -0.45 to -0.55. In the rainy
seasons, no significant correlation exists between temperature and black carbon concentration be-
cause the black carbon concentrations are low and therefore do not have a strong effect on temper-
ature.

Key words: Black Carbon, RegCM, Vietnam Temperature.
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