BAI BAO KHOA HOQC

DANH GIA CHAT LUQNG DU BAO TRUONG KHi TUQNG CUA
MOT SO MO HINH KHI HAU TOAN CAU CHO KHU VUC VIET NAM

Nguyén Tién Thanh'

Tém tat: Trong nhitng nam gan ddy, cung voi sw phat trién cia khoa hoc céng nghé, chat hrong san
phdm di bdo tir cdc mé hinh khi hdu dong hee toan cau di dwoc cdi thién dang ké, gép phan quan trong
trong phat trién kinh té xa hoi. T uy vay, voi méi thoi diém du bdo, han dy bao va khu vuc dwoce du bdo
khéc nhau thi chat lwong du bao ciing rat khdc nhau @i véi mét hodc nhiéu mé hinh khac nhau. Vi vay,
nghién ciru nay sé tdp trung danh gia chdt lwong di bdo cdc truong khi twong nhw truong mua va
truong nhiét do ti mot $6 mo hinh khi hdu toan cau dang dwoc chay nghiép vu tai cdc trung tam dw bdo
thoi tiét khi hdu I6n trén thé gidi cho khu viee Viét Nam. San pham di bédo tir cde mé hinh nay dwoc
danh gid & thoi diém dir bdo trong cdc thang dién hinh cia mia hé (thang 7) va mia dong (thdng 1) véi
cdc han die bdo la 1 va 3 thang. Két qua cho thay, mé hinh tir Trung tdm diw bdo han vita chdu Au cho
két qua tot nhdt doi véi truong muwea. M6 hinh tir Trung tdm D bdo méi truong Hoa Ky cho két qua kém
nhat doi véi ca truong muea va truwong nhiét do. Chat lwong dw bdo truong nhiét la 16t hon han so véi

treong mua va tot nhat la san pham ciia Co quan khi tiwong Phdp.
Tir khoa: Dy bao nhiét do, Du bao mua, Du bao muia, M6 hinh khi hau toan cau, Viét Nam

1. PAT VAN PE

Thong tin du bao khi hau tir han ngin (dén 1
nam) t6i han dai (trén 10 nim dén 100 nam) co y
nghia rat 16n t6i cac hoat dong phat trién kinh té
x4 hoi nhu cac ké hoach san xudt néng nghiép, du
lich, quan ly khai thac c6 hiéu qua ngué)n tai
nguyén nude. Trong nghiép vu cung cp thong tin
du bao khi hau cua cac dac trung khi tuong thi
thong tin vé du bio muwa nodi chung, lugng mua
nodi riéng, dac biét 1a cac su kién mua lon 1a mdt
trong cac van dé nan giai nhit. Mirc do tin ciy vé
du bao mua thuong thap hon so véi cac yéu té du
béo khac boi sy phan bd theo khong gian va sy
bién ddi theo thoi gian cua lugng mua phu thude
va nhiéu yéu t6 khac nhau nhu dia hinh, cac qua
trinh chuyén dong thing 1én cua khong khi am,
qué trinh tich liy 4am ¢ muc thap, ché d6 hoan
lru...Cho téi nay, hai phuong phap phd bién 1a
phuong phap théng ké va phuong phap dong luc
thuong dugc quan tdm va ap dung trong du bao
khi hau. Trong d6, phwong phap théng ké duogc
xem nhu 14 phuwong phap chu yéu dugce st dung dé

! Khoa Ky thudt tai nguyén muée, Truong Pai hoc Thuy loi
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xay dung cdc mo hinh du bdo mua trudc khi cac
mo hinh dong luc ra doi. Co sd cdt 16i ciia phuong
phap nay 1a dua trén mdi quan hé théng ké giira
yéu t6 du bao va cc nhan t6 du bao. Cac mé hinh
toan hoc ciing dugc 4p dung rat da dang nhu hoi
quy tuyén tinh da bién, wdc luong hdi quy xac suat
su kién, mang than kinh nhan tao hay phan tich
phan biét. Do dugc xdy dung tir mdi quan hé
thong ké nén nhuoc diém cua phuong phap nay 1a
s& cho sai sd 16n khi dbi twong du bao xay ra co
tinh d6t bién. Hay noi cach khac, chiing chi c6 thé
nim bét dugc nhitng hién tugng mang tinh quy
luat. Trong khi d6 phuong phap dong luc da dugc
quan tam, phat trién manh va lién tuc duoc cai tién
trong nhitng nim gan day boi nhirng wu viét cia
ching nhu (i) dua ra san phdm khi hau d6i véi
nhiéu yéu té mang tinh khach quan hon, (ii) ¢6 thé
nam bat dugc cac gia tri cuc tri hoac nhiing hién
twong bét thudng c6 thé chua timg xuét hién trong
khi hau ¢ d6 phan giai cao va (iii) ¢6 thé sir dung
lam diu vao cho cac md hinh ung dung trong
nhiéu linh vuc khic nhau. Cho t6i nay, nhiéu
trung tam du bao/cac du 4n 1on di cung cip mién
phi cac san phdm du bao han mua 1a san phdm cua
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cac md hinh dong Iyc. Pién hinh gdm du an
nghién ctru S2S duoc thiét 1ap boi Chuong trinh
nghién ctu khi hau thé giéi (WCRP)/Chuong
trinh nghién ctru thoi tiét thé gioi (WWRP) ké tir
ndm 2015; va chuong trinh nghién clru cua chau
Au dugc biét dén nhu Ban bién d6i khi hau
Copernicus (C3S) phat trién ké tir ndim 2017. Tian
et al. (2017) da danh gia kha ndng du bao han mua
truong mua va nhi€t do cia mo hinh CFSv2-
NCEP-S2S. Nghién ctru da sir dung sb liéu tai du
b4o dé tinh todn cac chi s6 mua va nhiét do va da
dua dén két ludn rang chét lugng du bio phu
thudc 16n vao chi sé du bao, vung du bao, thoi
gian dy kién. Manzanas et al. (2019) da sir dung
cac mo hinh du bao dong lyc mua trong bo dir licu
C3S (bao gbm ECMWEF-SEAS5, UK Met Ofce-
GloSea5 va Météo France-System5) va ECMWEF-
System4 dé dy bao lwong mua va nhiét 6 voi thoi
gian du kién 1a 1 thang cho cac ving thudc Chau
Au va Pong Nam A. Gan ddy, Ban bién ddi khi
hau Copernicus dd c6 nhitng danh gia tong quét
nhét vé san pham du béo cac trudng khi trong han
mua trén quy mo vung va chi ra tinh vu viét cua
cac md hinh dy bao dong luc mua moi nhét nhu
ECMWF. Nhin chung, cic nghién ctru trén thé
giéi méi chi ding lai ¢ viéc danh gia chat lwong
cua cac mo hinh dy bao dong luc han mua trén
quy mé khu vire, mién tinh 16n.

Tai Viét Nam, ndm 2016, Phan V.T., va
Nguyén X.T. (Phan&Nguyen, 2016) di danh gi4
kha niang du bio mua tong lugng mua thang trén
toan lanh tho Viét Nam véi han du bao dén 6
thang cia m6 hinh NCEP-CFS (National Centers
for Environmental Prediction-Climate System
Forecast) vdi bd dir 1i€u du bao lai (1982-2009) va
du bao nghiép vu (2012-2014). Cac dir li€u du bao
mua mua ndy dugc so sanh véi dit liéu mua phan
tich trén ludi GPCC va sb liéu quan tric tir mang
ludi tram. Két qua cho thay CFS cho du bao mua
thang kha phi hop v6i quan tric trén cac ving khi
héu phia Bic va Nam B6 Viét Nam trong khi cho
sai s6 kha 16n trén cac ving khi hau Trung Bo va
Tay Nguyén. Sai s6 dy bao bién dong it theo han
du bao nhung lai khac biét dang ké giita cac thang
dugce dy bao. Co thé thiy rang cac nghién ciru &
Viét Nam quan tdm nhiéu téi mo hinh CFS ma
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chua tip trung vao danh gia chit lugng du bao
truong khi tugng mot cach ky ludng tr cdc mo
hinh dong luc khac nhau, dac biét trong bdi canh
cac md hinh khi hau toan cau lién tuc duoc cai
thién va cap nhat nhitng cong nghé méi nhét.

Do vay, nghién clru nay s€ tap trung danh gia
chit lugng dy bao truong khi tuong, trudng mua
va trudng nhiét do, tir cac hé thdng du bao véi cac
mo hinh tién tién va méi nhit hién nay. D6 1a cac
san pham tir Trung tim du bao han vira chau Au
(ECMWF), Co quan khi twong Vuong qudc Anh
(UK Met Office), Co quan khi twong Phap (Meteo
France), Trung tdm dich vu thoi tiét Dl (DWD),
Trung tdm chau Au va dia trung hai vé bién d6i
khi hau (CMCC) va Trung tdm Dy bao moi
truong Hoa Ky (NCEP). Cac san phiam dugc danh
gi4 voi thoi gian dy kién du bao 1a 1 thang va 3
thang trong truong hop phan vi thir 50 (trung vi)
clia tt ca cac thanh phan t6 hop ddi véi timg mo
hinh cho toan viing lanh thd Viét nam. Trong muc
tiép theo, nghién ctru s& trinh bay chi tiét cac
ngudn sb lidu duge sir dung trong nghién ciru va
phuong phap nghién ctru. Cudi cing, nghién ctru
s& trinh bay cac két qua phan tich, danh gia va dua
ra mot sb két luan.

2.SO LIEU VA PHUONG PHAP NGHIEN CUU

2.1. S liéu

Trong nghién ctru nay, ditr liéu mo hinh khi
hau toan ciu duoc léy tir cac trung tam thoi tiét
khi hau khac nhau trén thé giéi nhu da dwoc dé
cép trong phz‘in trudc. Vi mdi trung tam khac
nhau s€ st dung cdc mo hinh khac nhau, va do
vay dé don gian, cac ky hiéu duoc viét ngin gon
nhu sau: vdi trung tam ECMWF stt dung mo
hinh tich hop IFS Cycle 43rl1 dugc ky hicu
ECMWEF Ifs, tuong ty Meteo France st dung
md hinh ARPEGE v6.1 (Met Arp), DWD su
dung m6é hinh ECHAM 6.3.04 (DWD_Echam)
va CMCC st dung mo6 hinh CAM 5.3
(CMCC_Cam) va NCEP su dung CFSv2.0
(NCEP_Cfsv2). Mbi trung tdm cung cip san
pham du bio mua trén cac hé théng khic nhau
va voi d6 phan giai ngang, thang dimg 1a khac
nhau nhung nhin chung véi mién luéi toan cau
dir liéu c6 d¢ phan gidi ludi ngang la 1 ¢ x 1
do, thoi gian dyu bao lai (hindcast) tir 1993 toi
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2016 va thoi gian dy bao thoi gian thuc phuc vy
nghiép vu (forecast) tur 2017 t&1 hién tai. DO
phan giai vé thoi gian v6i bude thoi gian 6 gio
va ngay. Cac dit li€u duoc dinh dang dau ra cia
tung san phém theo chuan cua T6 chic Khi
tugng thé giéi (WMO), dang GRIB. Téng sé cac
bién chinh duoc du bao bao gdm 31 bién nhu
cac thanh phﬁn gi0, nhi¢t do, giang thuy, buc xa,
may va tuyét. SO liéu du bao dwgc cdp nhat
hang thang vao céac thoi diém khac nhau va véi
thoi gian duy bao du kién khac nhau. Trong
nghién ctru nay, thoi gian du bao du kién toi 1
thang va 3 thang 1a dugc danh gia voi thoi diém
du bao trong cac thang dién hinh ciia mua hé
(thang 7) va mua déng (thang 1). Cac san pham
duoc danh gia & phan vi th 50 cua tit ca cac
thanh phan t6 hop.

Vi 6 lidu truong mua dugc sir dung dé so sanh
v61 dir licu mo hinh la dir liéu mua GPCC (the
Global Precipitation Climatology Centre) phan tich
trén ludi kinh vi dugc tao ra va cung cip mién phi
boi Co quan Thoi tiét, Cong hoa Lién bang Pt
(DWD). Vi s6 lidu truong nhiét 14 dit liéu dugc lay
tr Ban Nghién ctru Khi hdu (Climatic Research
Unit) ctia Pai hoc East Anglia. Toan b dir li¢u duoc
liy trong giai doan 1993-2020 va gidi han trong
mién nghién ctu (7-25°N va 100-110°E). Toan b
dir liéu nay dugc dua vé ciing do phan giai vé 6 ludi
sir dung phuong phap noi suy song tuyén.

2.2. Phwong phap nghién ciru

Trong nghién ctru nay, cac mdé hinh dugc danh
gia dua trén cac chi sb thong ké

Sai s6 tuyét doi trung binh (MAE-Mean
Absolute Error)

MAE:$E?::1|Fi_ 0; | (1

Trong d6, gia tri MAE nam trong khoang (0.
+o0). MAE biéu thi bién d6 trung binh cua sai s6 mo
hinh nhung khong noi 1én xu hudng 1éch cua gia tri
du bao va quan trac. Khi MAE = 0, gia tri cia mo
hinh hoan toan tring khép vai gia tri quan tric, mod
hinh dugc xem la “ly tudng”.

Sai s6 binh phwong trung binh qudn phuong
(RMSE-Root mean square Error)

RMSE = Nllé E:q=1 (F,—0,)? (2)
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Day la mot trong nhiing dai luong co ban va
thuong duoc sir dung phé bién cho viée danh gia két
qua ctia mo hinh dy bao sb tri. Nguoi ta thudng hay
str dung dai Iwong sai s6 binh phuong trung binh quan
phuong (RMSE) biéu thi d6 16n trung binh cua sai sd.
Dic biét RMSE rat nhay voi nhitng gia tri sai s6 10n.
Do d6 néu RMSE cang gan MAE sai s6 mo hinh
cang 6n dinh va c6 thé thyc hién viéc hi€u chinh san
pham mé hinh. Giéng nhu MAE, RMSE khong chi ra
do léch gitra gia tri du bao va gia tri quan trac. Gia tri
ctia RMSE nam trong khoang (0, + o).

Khi so sanh MAE va RMSE ta thiy: RMSE >
MAE. Con RMSE = MAE khi va chi khi tit ca cac
sai 6 ¢ d6 16n nhu nhau: RMSE = MAE = 0.

Hé s6 tuwong quan (Correlation coefficient)

e E[Lf:ﬁ—l*? (0,-0) 5
w.'% E{Lliﬁl—ﬂz\]% T (0,-0)2

Heé s6 twong quan (r) cho phép danh gia mbi quan
hé myén tinh gilta tap gia tri du bao va tap gia tri
quan tric. Gia tri ciia n6 bién thién trong khoang -1
dén 1, gia tri hoan hao bang 1. Gi4 tri tuyét ddi cua
hé s twrong quan cang 16n thi méi quan hé tuyén
tinh giira hai bién cang chat ché. Hé sb twong quan
duwong phan anh mdi quan hé cing chiéu (ddng
bién), nguoc lai, hé ) tuong quan am biéu thi mdi
quan h¢ nguoc chiéu (nghich bién) gitta du bao va
quan tric.

Chi s6 phan tram du bdo ding PC

Pay 1a chi s dung danh gia ddi véi cac pha du
bao va duoc xac dinh bang ty sb giita s6 lan du bao
dang chia cho téng s6 1an du bao va dugc xac dinh
bang biéu thirc toan hoc nhu sau:

HL+CN
PC= m.loo% 4)

Trong @6, Hits (H) = du béo co + quan tric co;
Misses (M) = du bao khong + quan tric co; False
alarms (F) = du bao ¢6 + quan trac khong; Correct
negatives (CN) = du bao khong + quan tric khong.

PC phan anh ty 1¢ tring khop giita két qua ciia mo
hinh va quan tric trong ca hai pha c6 va khong xuat
hién hién trong. Gia tri cua PC bién dbi trong khoéng
tir 0 dén 100%. Néu mo hinh 14 hoan hao, tirc két qua
md hinh tring khép hoan toan véi quan trac thi PC
béng 100%, ngugc lai, PC sé béng 0 néu tat ca moi
truong hop két qua cia mo hinh déu nguoc véi quan
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trac. PC cang 16n d6 chinh xac mo phong, du bdo cia  bao di véi trudng mua va trudng nhiét tir cac md hinh

mo hinh cang cao (MONRE, 2017). khi hau toan cau v6i han dy béo 1 thang (to+1) va 3
3.KET QUA thang (to+3) tai thoi diém du bao trong cac thang dién

Phan nay trinh bay két qua danh gia san phim dy  hinh ctia mua hé (thing 7) va mua dong (thang 1).
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Hinh 1. Hé s6 twong quan truong mua gitka cdc san pham mé hinh va GPCC véi thoi gian
d bdo la 1 thang (hang trén) va 3 thang (hang duwéi) tai thoi diém dir bdo thang 1

Tir hinh 1 cho thiy v6i thoi diém dy béo 1a thang  nhin chung twong quan 13 kém nhit ¢ khu vuc Béc
1 thi trong quan giita san pham ECMWF Ifs voi  Trung Bo ctia Viét Nam. V6i thoi gian dy bao trude
thoi gian du bao 1 thang kha chit ché trén toan mién 3 thang hau hét cac san phim déu cho twong quan
dat 0.5 va dat biét tét nhit & khu vuc Dong bang  thip hon va kém chit ché hon so voi trudng hop du
song Ciru Long Viét Nam voi hé sb twong quan  bao trude 1 thang. Phan tich tai thoi diém du béao 1a
0.65. T hinh 1 ciing cho thdy, san phim thang 7 (hinh 2) cho thiy mirc d6 twrong quan kém
ECMWF Ifs 1a t6t nhit so véi cac san pham khac  hon so véi thoi diém du béo 13 thang 1 cho ca thoi
véi thoi gian du bdo trude 1 thang. Trong khi kém  gian dy bdo trude 1 thang va 3 thang. Tinh trung
nhét 13 san pham DWD_Echam. Mic du v6i mdi  binh trén toan mién thi sin pham ECMWF_Ifs van
ving thi mic do twong quan 1 khéc nhau nhung  cho trong quan tot nhit so v6i cac san phdm khac.

NCEP_Cfsv2 CMCC_Cam DWD_Echam ECMWF_Ifs Met_Arp
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Hinh 2. Hé s6 twong quan truong mua gitka cdc san pham mé hinh va GPCC véi thoi gian
d bdo la 1 thang (hang trén) va 3 thang (hang duwéi) tai thoi diém dir bdo thang 7
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Biang 1. Cac chi so thong ké danh gia trudng muwa giira sin pham cac md hinh va GPCC

" b;:‘f(‘?héng) Chiss | NCEP_Cfsv2 | CMCC_Cam | DWD_Echam | ECMWE Ifs | Met Arp

RMSE 353 291 302 277 294

T . MAE 242 199 209 208 208
H v PC 38.1 413 395 144 415
A ] 041 033 020 0.50 024
N RMSE 575 43.1 159 136 148
G MAE 444 32 329 345 325
I +3 PC 345 387 387 397 382
] 031 021 027 033 023

RMSE 2902 138.5 157.9 1245 156.0

T . MAE 2732 1172 132.9 103.1 1315
H g PC 339 371 367 396 370
A ] 0.09 025 011 030 021
N RMSE 2730 1178 136.3 112.7 126.0
G MAE 25477 939 110.6 917 1016
7 t+3 PC 345 387 367 397 365
: 0.06 021 0.08 0.09 0.05

Phan tich chi tiét kha ning dy bao trudng mua
v6i cac chi sé thdng ké khac nhu RMSE, MAE va
PC dugc chi ra trong Bang 1. Trong d6, cac gia tri
mau xanh thé hién 1a kém nht va mau d6 14 t6t nhat.
Tir bang 1 chi ra san pham NCEP_Cfsv2 1a kém
nhét, trong khi d6 san pham ECMWF _Ifs dugc xem
14 tot nhat voi thoi gian dy bao trude 1 va 3 thang
cho thoi diém du béo trong thang 1 va thang 7. Su
sai khic gitta cac san phim DWD Echam va
Met_Arp la khong qué 16n cho ca du bao trude 1 va

3 thang trong hai thoi diém dy bao duoc xem xét.

Pbi voi trudng nhiét do, két qua phan tich
tuong quan theo khong gian tai thoi diém du bao
thang 1 cho thdy san pham DWD Echam cho
tuong quan kém nhit déi v6i ca hai thoi gian du
bao dugc xem xét. Nhin chung, tit ca cac san
phim déu cho twong quan & khu vyc phia Nam
Viét Nam tét hon so véi cac ving khac va khong
c6 su sai khac qua 16n gitra thoi gian dy bao trudce
1 thang va 3 thang (hinh 3).
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Hinh 3. H¢ s0 twong quan truong nhiét giita cac san pham moé hinh va CRU vdi thoi gian

d bdo la 1 thang (hang trén) va 3 thang (hang duwéi) tai thoi diém dir bdo thang 1
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Tai thoi diém du bao thang 7 (hinh 4), cac san
pham déu cho twong quan kha tét ¢ phia Bic Viét
Nam va kém hon & phia Nam Viét Nam véi thoi
gian dy bao tru6c 3 thang. San phim
DWD_Echam cho tuwong quan kém hon ca. Tuy
nhién, voi thoi gian dy bao trude 3 thang, san

phim DWD_Echam cho du bao ¢ phia Bic Viét
Nam t6t hon tai thoi diém thang 7 so v6i tai thoi
diém thang 1. Nhin chung, véi thoi diém du bao
thang 7, twong quan ciia cac san phim déu kém
chat ché hon so v6i thoi diém du bao thang 1
trong ca thoi gian du bao trude 1 thang va 3 thang.

DWD_Echam ECMWF_lIfs Met_Arp
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Hinh 4. Hé s6 twong quan truong nhiét gitka cdc san pham mé hinh va CRU véi thoi gian
d bdo la 1 thang (hang trén) va 3 thang (hang duwéi) tai thoi diém dir bdo thang 7

Tuong tu nhu truong mua, Bang 2 md ta chi
tiét cac chi sé thong ké dung dé danh gia san
pham du bao nhu RMSE, MAE va PC. Trong d6
mau xanh thé hién muc d6 kém nhit, mau do thé

hién muc d6 tot nhit. Bang 2 dd cho thiy tai
thoi diém du bao thang 1 véi thoi gian dy bao 3
thang thi san pham DWD_Echam cho két qua
kém nhat.

Bang 2. Cac chi so thong ké danh gia trwdng nhiét gitra san phdm cac mé hinh va CRU

Han
dubio | Chisd | NCEP Cfsv2 | CMCC_Cam | DWD Echam | ECMWF Ifs | Met Arp
(thang)
RMSE 3.7 2.3 3.6 2.1 2.1
T . MAE 3.6 2.2 3.5 2.0 2.0
H PC 37.2 40.2 36.7 40.4 40.4
A r 0.57 0.68 0.30 0.61 0.57
N RMSE 1.9 1.7 2.9 1.7 1.6
G MAE 1.8 1.5 2.8 1.6 1.5
e PC 37.1 38.9 35.6 37.7 38.7
r 0.43 0.62 0.22 0.55 0.57
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Han
dubio | Chisd | NCEP Cfsv2 | CMCC Cam | DWD Echam | ECMWF Ifs | Met Arp
(thang)
RMSE 2.3 1.4 2.6 1.4 1.2
T 1 MAE 2.2 1.3 2.5 1.3 1.1
H PC 34.1 33.0 34.2 34.1 38.7
A r 0.26 0.21 0.26 0.41 0.21
N RMSE 2.9 14 2.6 1.9 14
G 43 MAE 2.9 1.3 2.5 1.8 1.3
7 PC 32.8 32.7 33.6 33.2 34.5
T 0.25 0.32 0.21 0.33 0.28

Giita san pham DWD_Echam va NCEP_Cfsv2
sai khac khong qua 16n, chi s6 RMSE dao dong
2.3 t6i 3.7°C, chi s6 MAE dao dong 1.8 t6i 3.6°C.
Cac san pham CMCC_Cam, ECMWF Ifs va
Met_Arp cho két qua du bao kha tot va twong
dé)ng. Tuy nhién, tai thoi diém du bao thang 7 thi
san pham Met_Arp cho két qua tét hon ca véi cac
chi s6 RMSE (1.2°C, 1.4°C), MAE (1.1°C, 1.3°C)
va PC (38.7%, 34.5%) cho tho1i gian dy bao trude
1 thang va 3 thang tuong trng

4. KET LUAN VA KIEN NGHI

Nghién ciru di phén tich va danh gia chit lugng
du bao trudong mua va nhiét d6 cia mot sé mo hinh
khi hau toan cdu cho khu vuc Viét Nam. Trong
nghién ctru nay 05 m6 hinh da dugc danh gia tai hai
thoi diém du bio mua dong (thang 1) va mua he
(thang 7) vai thoi gian du bao trude 1 va 3 thang st
dung cac chi s thong ké. Két qua cho thiy, ddi véi

TAI LIEU THAM KHAO

trudng mua san phém tir trung tam du bao han vira
chiau Au cho két qua tot nhét ¢ ca hai thoi diém du
bao va han dy bao, dic biét khu vuc Pong bang
song Ctru Long, Viét Nam. Trong khi, san pham ctia
Trung tim Du bao méi truong Hoa Ky cho két qua
kém nhat dbi voi ca truong mua va truong nhiét do
dbi v6i cd hai thoi diém dy béo va han du béo. Vi
truong nhiét do, ngoai trir san pham cta Trung tim
Dy bao méi trudng Hoa Ky, cac san phiam con lai
déu kha t6t & ca hai thoi gian du béo trude 1 va 3
thang va khong co sy sai khac qua 1on, nhung ndi
troi hon 1a san pham cua Co quan khi tuong Phap.
Viéc danh gia dugc chat lwong du bao truong mua,
truong nhiét tir cac mé hinh khi hau toan cau co ¥
nghia rat quan trong, dac biét khi sit dung cac san
phidm nay lam dau vao cho cac bai toan lién quan toi
gidm sat tai nguyén nudc, du bao dong chay thang
hoac nghién ctru han.
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Abstract:
EVALUATION OF THE FORECASTING QUALITY OF METEOROLOGICAL
FIELDS FROM GLOBAL CLIMATE MODELS FOR VIETNAM

In recent years, along with the development of science and technology, the quality of forecast products
from global dynamical climate models has significantly improved, making an important contribution to
socio-economic development. However, each forecast time, leadtime and forecasted regions, the
forecast quality is very different for one or more different models. Therefore, this study will focus on
evaluating the forecasting quality of meteorological fields such as precipitation and temperature fields
produced from several global climate models that are being run professionally at weather and climate
forecasting centers in the world for Vietnam. Forecast products from these models are evaluated at the
forecast time in the typical months of summer (July) and winter (January) with a leadtime of 1- and 3-
month. The results showed that the European Center for Medium-range Weather Forecasts provides the
best forecast results of precipitation field. The US National Centers for Environmental Prediction
provides the worst forecast results of both precipiation and temperature fields. The forecast quality of
temperature field is much better than that of precipitaton field and the best product is the product
produced by the the French national meteorological service.

Keywords: Temperature forecast, precipitation forecast, seasonal forecast, global climate model,
Vietnam.
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