BAI BAO KHOA HQC

DANH GIA KHA NANG DU BAO KHI HAU HAN MUA
CUA MO HINH RSM POI VOI TRUONG NHIET PQ TREN
KHU VUC VIET NAM

Mai Vian Khiém!

Tém tit: 77 ruwong khi hau trung binh rat quan trong trong du bao nghiép vu khi hau han mua. Dua
trén s6 liéu ddu vao tir két qud dir bdo lai ciia mé hinh CFS trong thoi ky 1982 - 2010, nghién ciiu
nay da xdy dwng triwong khi hdu nén cho mé hinh RSM va danh gid kha nang duw bdo doi véi truong
nhiét @6 bé mat trén khu vuc Viét Nam. Két qua cho thdymo” hinh RSM dé nam bdt khd t6t phan bé
khéng gian cia trieong nhiét dg trén toan bé khu viee Viét Nam trong ca mia déng va mia hé. Bién
trinh nam cua nhiét do tai 7 vung khi hqu trén ca nuoc cing rat phu hop so voi s6 liéu quan trdc.
So sdanh véi sé liéu quan trdc, trieong nén khi hdu mé phong boi mé hinh RSM ¢6 xu thé thap hon
50 V6i $6 lidu quan trdc nhung sai s6 s6 khong qud I6n, chi khoang 2°C. Khu viee phia Nam c6 sai
56 nhiét do nhé hon so véi khu vuee phia Bdc. Két qua mo phong truong nén cua nhiét dé bé mdt cia
cdc leadtime khdc nhau khéng cé nhiéu khdc biét.

Twr khéa: CFS du bao lai, RSM.

Ban Bién tap nhan bai: 15/9/2017 Ngay phan bién xong: 12/10/2017 Ngay dang bai: 25/10/2017

1. Mé& dau

Dé du béo chinh xac hon xu thé khi hau, dinh
lugng cac truong khi hiu trung binh va cac hién
tuong khi hau cuc doan chic chin khong thé chi
dua vao phuong phap thong ké ma can phai phat
trién phuong phap mé hinh dong luc. Phuong
phap thong ké khong mo ta duge mdi quan hé
phuc tap theo khong gian va thoi gian cua hé
théng khi hau, din dén chét luong dy bao chua
cao. Hon nita, vé ban chat mé hinh thong ké chi
c¢6 thé nam bat duoc nhitng hién tuong mang
tinh qui luat, do vay két qua khong chinh xéac
khi gap nhitng hién twong khi hau dot bién. San
phérn du bao chu yéu 12 nhan dinh xu thé, chua
¢6 dinh luong. Hién nay, trén thé gii cac mo
hinh dyu bao khi hau dang phat trién rit manh mé
va dugc dua vao ung dung trong nghi¢p vu &
nhiéu nuée. Trong s6 d6 c6 thé ké dén cac san
pham du bao ctia md hinh MRI (Nhat Ban), CFS
(Hoa Ky), ECMWF (Trung tdm Du bao Han
Vién Khoa hoc Khi twong Thiy van va Bién
doi khi héu
Email: maikhiem77@gmail.com

vira Han dai Chau Au)...

O cac nuéc Chau A trong d6 c6 Viét Nam -
noi thong tri boi khi hau gié mua, mé hinh CFS
(Climate Forecast System) cua Trung tam Dy
bao Mbi truong qubc gia (NCEP) dang 1a mot
trong nhirng mé hinh dugc sir dung phd bién
nhat. Phién ban dau tién 1a CFSv1 duoc dua vao
hoat dong du bao nghié¢p vu tai NCEP tur thang
8 nam 2004, ddy 1a mé hinh két hop day du khi
quyén - dai duong - dat [3]. Hé thong CFSvl
lam viéc hiéu qua va dugc st dung boi nhiu
ngudi trong cong ddng, tham chi sau khi CFSv2
dugc trién khai dua vao hoat dong thang 3 nam
2011, CFSv1 van tiép tuc hoat déng. CFSvl
cudi cung dd ngimg hoat dong vao cudi thang 9
nam 2012. CFSv2 da cai tién tat ca cac thanh
phan cta hé théng CFSv1 va dwa vao mot vai
diém moi nhu nang cip mo hinh dit véi bon 16p
dat, mo6 hinh bang bién tuong tac ba 16p va dua
su bién ddi ndng do CO? trong qua khir vao
trong mo hinh. Hon nita, tinh nhat quan gitra
trang thai mo hinh va trang thai ban dau duoc
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tao ra boi hé théng déng hoéa s6 lidu da duoc cai
thién trong CFSv2 [4]. Két qua dy bao ctia mo
hinh CFS 1a trung binh t6 hop ctia 40 thanh phan
du bao, han du bao mua ctia CFSv2 1én téi 9
thang. Vi ki nang du bao da cai tién rat nhidu
theo khong gian va thoi gian, hé thong CFS
cung cap nhitng loi thé quan trong trong viéc dy
bao han mua nghiép vu. Ngoai ra mé hinh CFS
cling cung cap mién phi cac san phim dy bao
theo mdi 6h mot dé lam dau vao cho cac mod
hinh khi hau khu vyc (RCM).

Trong cong tac du bao khi hau, truong khi
hau trung binh rit quan trong. Cac truong du
bao ctia md hinh cung cép cho nguoi sir dung
trude hét phai dugc so sanh xu thé véi truong
khi hau trung binh cua chinh mé hinh. Su so
sanh nay cho thay cac dao dong cua khi hau, 1a
thong tin quan trong dwa dén nguoi st dung.
Trong cac nghién cuu trude day, cac truong khi
hau trung binh cta cac RCM chi ¢ thé duoc
xay dung dua trén cac sb liéu tai phan tich [5] vi
khong thé khai thac duoc nguén sb liéu du bao
trong nhiéu ndm cua cac GCM. Do vay, khi tinh
dao dong khi hau cua cac san phé"im du bao dua
trén truong khi hau trung binh tir s6 liéu tai phan
tich thi san pham chi mang tinh chat twong d6i,
vi khong cung tinh chét 1a san phdm du béo.
Gan day, mo hinh CFS d3 cong bb sé liéu du
bao lai vi cc leadtime 1én dén 5 thang cho giai
doan 1982 - 2010 va c6 thé dung lam dau vao

cho cac RCM. Pay 1a b6 s6 liéu rat co gia tri st
dung nham muc dich xay dung truong khi hau
trung binh phuc vu cong tac dy bao khi hdu han
mua bang cac RCM c6 d6 phan giai cao. Trong
bai bao nay sé& trinh bay cac két qua chi tiét hoa
san pham dy bdo cia mo hinh CFS biang mo
hinh khi hau phd khu vuc (RSM) [1, 2, 6] va
danh gid kha nang dy bao truong nhiét trén khu
vuc Viét Nam.

2. Phwong phép nghién ciru va sé liéu thu
thap

2.1. Ciu hinh ciia mé hinh RSM

Dé xdy dyng truong nén khi hau thoi ky qua
khtr dé bao khi hau han mua & Viét Nam sau
nay, bao cao st dung mé hinh RSM phién ban
thuy tinh dang dugc ap dung chay nghi¢p vu tai
Vién Khoa hoc Khi tugng Thuy van va Bién doi
khi hau.

Mién tinh cu thé cia mé hinh RSM é4p dung
trong bai bao dugc thé hién cu thé trong hinh 1
voi cac dac diém mién tinh:

- S6 diém ludi: 128x128 diém theo phuong
Bic Nam;

- Gidi han mién tinh trong khoang tir 0°N -
30°N; tir 95°E - 125°E;

- D6 phan giai ngang la 26x26 km, 28 muc
thang dtng, bude tich phan thoi gian 60s.

Lua chon cac tham s6 md hinh: Céac so dd
tham s6 hoa ctia md hinh duoc lua chon duoc
trinh bay trong bang 1.

Bang 1. Cdc so do tham sé héa sir dung trong mé hinh RSM

Cac tuy chon vat i

Tac gia

Vi vat ly may

Btrc xa séng dai (RRTM)

Biic xa song ngan

Vit 1y 16p sat dat (JMonin-Obukhov)
M0 hinh dat bé mit

Vat ly 16p bién hanh tinh

Tham sb héa d6i luu (SAS)

Khuéch tan thiang dimg

Hong et al. 1998
Mlawer et al. 1997

Chou and Suarez, 1999; Hou et al, 2002.
Skamarock et al. 2005

Pan and Mabhrt, 1987

Troen and Mabhrt, 1986

Pan va Wu 1994, Grell, 1993.

Hong et al, 1996
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Tinh trung binh ndm, c6 the thay mo hinh da

tai tao truong nhiét kha phu hop véi truong sb
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3. Két qua va thao lu

3.1. Danh
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an thi nghiém ¢ hau hét cac khu vuc trén ca
nudc, rieng khu vuc Nam B, murc chénh 1éch
c6 thé 1én dén 2°C so véi s6 lieu APHRODITE.
Céc han du bao khac nhau c6 két qua mo phong
khong chénh nhau qua nhiéu.

Tinh trung binh mua heé, twong ty nhu trung
binh ndm, phan bd khong gian cia nhiét do bé
mat 1a rat phu hop so véi s6 lieu APHRODITE.
Nhiét 6 mé phong béi moé hinh RSM phan 16n
la bang hodc thap hon so véi sb lidu
APHRODITE ¢ mét s6 khu vuc nhu Tay Nam
Bo va Pong Bic nhung mirc chénh khong dang
ké (khong vuot qua 2°C). So sanh cac phuong an
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thi nghi¢m thi han dy bdo 1 thang c6 su khac biét
16n nhat so véi s6 lieu APHRODITE, dic biét la
dai nhiét d6 cao ven bién Trung BG.

Tinh trung binh mua dong, két qua mé phong
nhiét o bé mit ctia md hinh RSM c6 xu thé thap
hon so véi s liéu APHRODITE tai phan 16n
dién tich ca nudc véi mie chénh 1éch khoang
dué6i 2°C. Tuy nhién mé hinh van nim bat kha
t6t phan bd khong gian ctia nhiét do bé mit trong
céc thang mua dong. Két qua mé phong cua cac
han dy bao khac nhau khong c¢6 qua nhiéu su

khac bi¢t (Hinh 3).
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Hinh 3. Truong nhiét do ("C) trung binh nam, mia hé, mia dong (tir trén xuéng dwéi) trong giai
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3.2. So sdnh bién trinh nam ciia nhiét dp

Xét bién trinh nim cua nhiét do trung binh
cac tram trong khu vuc mé phdng bdi mo hinh
RSM va sb lidu quan tric c6 thé thdy: Nhin
chung moé hinh RSM di nam bét tot phan bd
nhi¢t do cac thang trong nam tai ca 7 vung khi
hau. Nhi¢t d6 mo phong boi mo hinh RSM cé xu
thé thap hon so v&i s liéu quan tric tai hau hét
céc khu vyce va phan 16n cic thang trong nam.
Riéng hai khu vuc Pong bang Bic Bo va Bic
Trung B0 c6 nhiét 46 m6 phong cac thang 3 va
4 16n hon so vai s6 liéu quan tric. Ngoai ra, khu

BAI BAO KHOA HQC

vuc Bic Trung Bo va Ty Nguyén cé nhiét do
mo phong boi mot s6 han dy bao 16n hon so voi
quan tric. So sanh cac thang trong nim, c6 thé
thiy céc thang cudi nim va thang 1 dau nim c6
chénh 1éch nhiét d0 m6 phong boi mo hinh va sb
lidu quan tric 16n hon cac thang con lai. So sanh
cac han dy bao, c6 thé théy khong co nhiéu su
khac biét vao cac thang cudi nam (tir thang 10
tro di), voi cac thang trude do, su khac biét gitra
cac han du bao khac nhau & cac thang con lai 1o
rang hon cac thang cudi nim nhung khong qua
16n (Hinh 4).
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3.3. Ddnh gid két qua sai so dw bdo ciia mé
hinh

Xét sai s6 ME, tinh trung binh ndm, mo6 hinh
RSM c6 gia tri am tinh trung binh tai tit ca cac
tram trong ca nudc va 7 vungkhi hau, cho thdy
nhiét d6 md phong béi moé hinh RSM thap hon so
v6i s6 lidu quan tric. Trong cac khu vyc thi khu
vuc Tay Bic va Bong Bic ¢6 gia tri tuyét ddi cua
sai s6 ME 16n nhat, khu vuc Nam Bo ¢ gia tri

10

Hinh 4. Bien trinh nam cua mé hinh RSM so voi so liéu

quan trdc tai 7 ving khi hédu

tuyét d6i ctia sai s6 ME nho nhat néu tinh tat ca
cac han du bao, tuy nhién vdi cac han dy bao dai
tir 3 - 5 thang thi khu vuc Pdng bang Béic B ¢o
gia tri tuyét dbi cta sai s6 ME nho hon.Tinh
trung binh mua he, sai s6 ME ¢6 xu thé gan
tuong ty nhu trung binh ndm nhung gia tri tuyét
d6i cua sai s6 ME nho hon so véi trung binh
nam. Tai khu vuc Tay Nguyén, gia tri sai s6 ME
c6 thé duong véi cac han du béo 3 - 5 thang. Khu

TAP CHI KHi TUQONG THUY VAN

S6 thang 09 - 2017



BAI BAO KHOA HQC

vuc Tay Béc va Pong Bic van 1a cac khu vuc co
gid tri tuyét ddi cuia sai s6 ME 16n nhét, trong khi
khu vuc Tay Nguyén la khu vuc cé gia tri tuyét
d6i cua sai s6 ME nho nhat.Ddi voi mua dong,
nhié¢t d0 m6é phong cia moé hinh RSM nhé hon
s6 liéu quan tric tai tAt ca cac khu vuc va tat ca

cac han du bao, gia tri tuyét ddi cua sai s6 ME
cling 16n hon so v6i trung binh ndm va mua he.
Trong cac khu vuc thi khu vuc Tay Béc 1a khu
vuc c6 gia tri tuyét ddi cua sai s6 ME 16n nht,
trong khi khu vye Nam B9 1a khu vuc c6 gia tri
tuyét d6i cua sai s6 ME nho nhit (Bang 2).

Bdng 2. Sai s6 ME ctia nhiét d trung binh nam, mia hé, mia déng so véi sé liéu quan trdc tqi
tram trong giai doan 1986 - 2005 cua 5 han dy bao khac nhau

BPon vi "C)
Niam Mua heé Mua dong
Ving

LO01 L02 L03 L04 LO05 LO1 LO02 L03 L04 LO5 LO1 LO02 L03 L04 LO05
Tay Bic 29 26 -25 -25 -25 -17 -15 -16 -15 -15 -48 -41 -39 -38 -40
Déng Bic 24 -21 -20 -20 -20 -1.7 -15 -16 -16 -15 -36 -31 -29 -28 -29
ggng bang Bac -14 -10 -08 -08 -07 -09 -06 -06 -04 -03 -28 -21 -18 -1.6 -19
Bic TrungB¢ -15 -12 -10 -10 -10 -10 -07 -06 -03 -03 -28 -21 -20 -18 -20
Nam Trung B9 -1.7 -16 -16 -16 -16 -11 -08 -07 -07 -08 -21 -18 -20 -1.9 -21
Tay Nguyén -3 -13 -13 -13 -13 -03 -02 00 02 01 -23 -19 -20 -20 -21
Nam B¢ -1 -1 -11 -11 -11 -10 -10 -07 -05 -04 -10 -09 -1.1 -11 -13
Viét Nam -9 -17 -16 -16 -16 -12 -10 -10 -09 -09 -30 -25 -24 -23 -25

Xét sai s6 MAE, tinh trung binh nam, sai s6
MAE cua toan b khu vuc Vi¢t Nam dao dong tir
1,8 - 2°C, han dy bao 1 thang c6 sai s6 16n hon
so vOi cac han du bao con lai. Trong cac khu vuc
thi Tay Béc 1a khu vuc c6 sai s6 MAE 16n nhat
lén dén 2,8 - 3,1°C, Nam B¢ c6 sai s MAE nho
va khong chénh 1éch giira cac han dy bao khac
nhau nhung ddi véi cac han du bao dai tir 3 - 5
thang thi khu vuc Pong bang Bic Bo ¢6 sai s6
nho nhét. So sanh cac phuong an thi nghiém cua
mod hinh RSM, han du bao 1 thang c6 sai sb
MAE 16n nhét tai tat ca cac khu vuc, trong khi
han du bao 5 thang c6 sai s6 MAE nhé nhat. Tinh
trung binh mua he, sai s6 MAE trung binh tat ca
cac tram trén khu vuc Viét Nam dao dong tur 1,4
- 1,6°C. Trong cac han dy bao thi han du bao 1
thang van 12 han dy béo ¢6 sai s6 MAE 16n nhat

TAP CHI KHi TUQNG THUY VA5

tai tat ca cac khu vuc, cac han du bao con lai co
sai s MAE khong chénh léch qué nhiéu. Trong
cac khu vuc, Tay Bic 1a khu vuc ¢6 sai s6 MAE
16n nhat, Pong bing Béic B ¢6 sai s6 MAE nho
va khong chénh 1éch giita cac han dy bao khac
nhau nhung d6i véi cac han du béo dai tir 3 - 5
thang thi khu vuc Nam B§ co6 sai sd nho
nhat. Tinh trung binh mua dong, sai s6 MAE
trung binh tat ca cac tram trén khu vuc Viét Nam
dao dong tir 2,5 - 3,1°C. Khu vuc Tay Béc c6 sai
s6 MAE 16n nhét véi gia tri c6 thé 1én dén 3,9 -
4,8°C, khu vuc Nam B ¢6 sai sé nho nhét, dao
dong tir 1 - 1,3°C dbi voi tat ca cac han du bao.
So sanh chung gitra cac han dy bao, han du bao
1 thang van co6 sai s6 MAE 16n nhat tai hau hét
cac khu vuc (Bang 3).
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Bdng 3. Sai s6 MAE ciia nhiét @ trung binh nam, miia hé, mia dong so véi sé liéu quan trdc tai
tram trong giai dogn 1986 - 2005 cua 5 han dy bdo khac nhau

(Pon vi UC)
Nim Mua heé Mua dong
Vung
LO01 L02 L03 L04 LO5 LO1 LO2 L03 L04 LOS LO1 L02 LO3 L04 LO5
TﬁyBi’ic 31 29 28 28 28 23 22 23 22 22 48 42 40 39 41
DéngBéc 26 24 23 23 23 21 19 20 20 20 38 33 31 30 3.1
Pong bang Bic

n 1.4 1.1 1.0 10 09 09
Bo

Bic Trung B 16 13 12 12 12 12

Nam TrungB§ 1.7 16 16 1.6 16 11

Tay Nguyén 17 1.7 17 17 17 13
Nam B L1 11 11 11 111
Viét Nam 20 19 1.8 18 18 16

08 08 07 08 29 22 20 20 21

1111 10 1.1 28 23 21 20 22

09 08 08 09 21 19 20 19 21

13 13 13 13 24 21 22 22 23

10 07 06 05 10 10 11 11 1.3

14 14 14 14 31 26 25 25 26

4. Két luan

Trong bai bao nay d trinh bay mot sb két qua
xdy dung va danh gia trudng nhiét do bé mat
trong qua khtr cia mod hinh RSM véi dau vao tir
s6 liéu CFS du bao lai véi cac leadtime tir 1 dén
5 thang. Nhin chung két qua cho théy:

Cac han dyu bao khac nhau c6 két qua mo
phong truong nhiét do bé mat khong chénh léch
qua nhiéu.M6 hinh RSM di mé phong kha t6t
phan bd khong gian cua truong nhiét do trén toan

bd khu vuc Viét Nam trong ca mua dong va mua
hé 1an trung binh nim. M6 hinh RSM ciing da
nidm bat kha tot bién trinh nim cua nhiét do tai
tat ca cac khu vuc trén ca nudc.

So sanh véi sb lidu quan trac, nhiét do mo
phong ctia md hinh RSM phén 16n ¢6 xu thé thap
hon so véi thuc té nhung sai s6 khong qué 16n
(khoang dudi 2°C).Céac khu vyc phia Nam c6 két
qua md phong nhiét do tt hon so véi cac khu
vuc phia Bic.

Loi cam on: Bai bdo hoan thanh trong khuén khé dé tai cap Nha nwée “Nghién citu xdy dung
hé théng nghiép vu dw bdo khi hau hgn mua cho Viét Nam bc%ng cdac mo hinh dong lyc”, ma 56
KC.08.01/16-20, thuoc chwong trinh Nghién curu khoa hoc va cong nghé phuc vu bao vé moi truong

va phong tranh thién tai
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EVALUATING THE SEASONAL PREDICTION OF TEMPERATURE
ACROSS VIETNAM USING RSM CLIMATE MODEL
Mai Van Khiem!
'Vietnam Institute of Meteorology Hydrology and Climate Change

Abstract: The climatological period is very important in operation of seasonal climate predic-
tion. Based on input from reforecastdata of CF'S modelduring period of 1982 - 2010, this research
constructed climatological period using the RSM model and evaluated predictability of surface tem-
perature for Vietnam region. The results show that the RSM model has quite well captured spatial
distribution of the temperature all over Vietnam in both winter and summer. The annual variations
of temperature in 7 climatic regions in the whole country were also very suitable in comparison with
observation data. Compared with the observed data, the climatology value simulated by RSM model
tended to be lower than the observation data, but magnitude of error was not so large, about 2°C.
Temperature error in Southern area is lower than the northern area. The results of different lead-
timeswere not much different.

Keywords: CFS reforecast, RSM.

Tiép theo trang 36

THE ABILITY OF REGCM4 MODEL TO PREDICT SUMMER HIGH-
TEMPERATURE EXTREMES IN ENSO YEARS IN THE NORTH CEN-
TRAL COAST IN VIETNAM
Mai Van Khiem!

'Vietnam Institute of Meteorology, Hydrology and Climate Change

Abstract: Heat wave is considered extreme weather, leading to socio-economic losses through-
out the country, especially in the North Central Coast in the months of 5,6,7. This article will assess
the ability of RegCM4 model to predict values of the high-temperature extremes and the number of
heat wave days from May to July for the 1988-1989 La Nina event and the 1997-1998 El Nino event
by using the observed data from all the meteorological stations in the North Central Coast. The
model runs with two nested domains with resolutions of 60 km and 20 km using the input data from
the CFS model with a resolution of 1o x 1o of the National Centers for Environmental Prediction .
The results show that except for some stations in mountaineous areas of Nghe An, Ha Tinh and
Quang Binh provinces, the threshold of heat waves at all stations is usually higher than the 350C.
The ability of RegCM model to predict heatwaves for both ENSO years in this study capture the fea-
tures of heat waves better in May and worse in June and July.

Keywords: RegCM4, heat waves, temperature extremes.
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