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Tém tit: Dy bao han ndi mua, hay con goi 1a khoang dy bao tir 2 tuan dén 2 thang, trudc
day van dugc coi 1a “sa mac cta du bao” , nhung day lai la giai doan ly tuong dé lap cac ké
hoach trung han cho cong tac quan ly ngudn nudc, diéu tiét ho chia. O Viét Nam, nhiing
nghién clru vé bai toan nay van chi dang nam ¢ nhing budc di dau tién. Bé 1ap day chd
hong du bao nay, nhom tic gia di tién hanh danh gia k§ ning du bao ciia mo hinh IFS
CY48R1 va CFSv1 théng qua viéc tinh toan va phan tich cac chi s thong ké ME, MAE,
RMSE, CORR, Brier score va ROC curve cho han du bao néi trén sir dung sb liéu mua vé
tinh TRMM va s6 liéu du bao lai ctia hai mé hinh. Két qua chi ra rang ca 2 mé hinh déu cho
thdy tiém ning trong viéc tmg dung vao cong tac dy bao han ndi mua cho khu vuc Bic
Trung Bo. M6 hinh CFS ¢6 ky nang du bao t6t hon IFS vao cac thang 11 - thang 3, nhung
lai thé hién k¥ ning du bdo kém hon kha nhiéu so véi IFS vao cic thang mua mua (thang 7
- thang 10). C4 2 mo hinh déu tiém an kha ning hiéu chinh sai s6 hé thong vao cac thang 12
- thang 4 va thang 8 - thang 10 & phia Nam khu. Ca 2 m6 hinh déu c¢6 k¥ ning phat hién
nhiing dot mua vira, mua to dén rét to, tuy nhién mo hinh IFS cho thay kha nang vuot troi
s0 v6i CFS khi ¢6 ty 1¢ du bao khéng thap hon nhiéu.

Tw khoa: ECMWEF; NCEP; IFS CY48R1; CFSv1; Han ndi mua; S2S; Bic Trung Bg; Du
bao.

1. Mé& dau

Dy bao han ndi mua [1] (tir 2 tuan dén 2 thang) 12 giai doan nam gitra du bao thoi tiét
(du bao dén 15 ngay) va dy bao han mua (3-6 thang), trude day dugce coi la “sa mac cua du
bao” [2-3] boi khoang thoi gian nay qua dai khién phan 16n bo nhé vé cac diéu kién ban dau
ctia khi quyén bi mét di va qua ngén dé cho sy bién doi cua dai duong cé anh huong dén. Tir
nam 2013, dy an S28 (sub-seasonal to seasonal prediction project) [3-4] da dugc khoi dong
v61 myc tiéu néng cao kha nang du bao d6i voi han noi mia va nang cao hiéu biét vé dong
luc ciing nhu cac yéu t6 khi hau anh hudng dén han du bao nay. Ciing tir khoang thoi gian
nay, cac nghién ctru vé dy bao han ni mua da c6 nhung bude phat trién dang ké. Nam 2020,
tac gia [5] di danh gia kha ning du bao mua tir tudn 1 dén tuan th 4 ctia cac mua & chau Phi
v6i 3 mo hinh cua cac trung tiam ECMWF, UKMO va NCEP, két qua cho thdy mé hinh ciia
ECMWEF c6 k¥ nang duy bdo vuot trdi so voi cdc mo hinh khéc va tdt hon & dong phi so voi
cac khu vuc khac, ki nang du bao cho tuan 3-4 ciing giam manh so véi tuan 1-2. Nam 2018,
nghién ctru [6] cling chi ra tiém nang du bao céac hién tugng thoi tiét cuc doan véi viéc phat
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hién trudce 3 tudn di thudng nhiét d6 khdng khi ting manh trong dot song nong ky luc & Nga
nam 2010, hay phat hién kha ning xay ra xody thuan nhiét déi bang viéc du bao dao dong
Madden-Julian (MJO).

Trong nhitng ndm tré lai day, cac nghién ctu vé du bao han ndi mua & Viét Nam cling
bat dau ¢ nhimng budc di dau tién. Nam 2022, tAc gia [7] dd nghién ctru xac dinh ngay bat
dau mua mua (NBPMM) sir dung sb liéu du bao lai cia mé hinh IFS va CFS d6i véi du bao
han mua va han noi mua, két qua cho théy sai s6 trung binh cia ngay bit ddu moa mua véi
han n6i mua dao dong kha lon (-35 dén +11 ngay) va phu thudc vao han du bio ciing nhu chi
tiéu xac dinh NBDMM,, sai s6 trung binh tuyét dbi cling dao dong twong dwong voi gia tri
tuyét d6i cua sai sb trung binh (0-30 ~ngay), cho thy tlem ning vé cai thién chit lugng
NBBMM. Nam 2023, tac gia [8] da tién hanh hiéu chinh sé liéu du béo lai (reforecast) cua
md hinh IFS, két qua nhan dugc cho thiy sai s6 ME, MAE, RMSE giam xudng rd rét tir thang
12 dén thang 3, cac thang 7-9 sai sé tuy giam nhung van cao, gia trji twong quan sau hiéu
chinh hau nhu khong cai thién.

Khoang thoi gian tir 2 tudn dén 2 thang ciing dugc coi la giai doan 1y tuong dé xay dung
nhiing ké hoach trung han cho cong tac quan 1y ngudn nudc, diéu tiét ho chira, dam bao san
xuat néng nghiép va an ninh ning lugng nhung dy lai 1a giai doan thiéu thong tin dy bao.
Chinh vi ly do do, bai bao dudi day s€ tap trung nghién clru danh gid k¥ nang du bao han ndi
mua ctia mo hinh IFS CY48R1 va CFSv1 cho tong luong mua timg 7 ngay tir tuan thir 3-6
va nhén dinh vé kha nang Umg dung két qué du bao nay cho khu vuc Bic Trung B0 [9] v&i
muc tiéu 1ap day chd hong thong tin nay.

Hinh 1. Ban db khu vuc Bic Trung Bo.

2. SO liéu va phwong phap nghién ciru

2.1. 86 liéu nghién ciru
Céc bo s6 liéu st dung trong nghién ctru nay bao gdm sb liéu du bao lai (reforecast) cua
IFS CY48R1 tir 2000-2019, b s6 li¢u du bao lai cia CFSv1 tir 2000-2010 dugc tai veé tur

trang web chinh thirc ciia dy an S28 va s6 liéu mua vé tinh TRMM tir 2000-2019 duogc dung
de danh gia nhu s6 liéu quan trac.
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San pham dy bao han néi mua tir md hinh IFS CY48R1 (sau déy sé& goi tat 1a IFS) [10-
11] cia ECMWE duoc cung cap véi tan suat 2 1an/tudn vao moi thr 2 va thir 5, san phdm bao
gdém 11 members (thanh phan) du béo, c6 han dy bao 1én dén 46 ngay véi budce thoi gian du
bao (time step) 1a 6 gio va do phan giai ngang 1a 0.25°x0.25°. San phdm dugc cung cAp mién
phi thong qua dy 4an S2S va c6 thé tai vé tir trang chi cua du an S2S:
https://apps.ecmwf.int/datasets/data/. .

CFS (Climate Forecast System) la m6 hinh du bao khi héu han mua dugc phat trién boi
Trung tam Du bao Moi truong Hoa Ky (NCEP) bao gdm 2 phién ban CFSv1 (da két thic
nghiép vu tir 2011) va CFSv2 da co nhiéu cai tién dang ké so voi phién ban trude d6. San
pham du béo lai duoc sir dung trong nghién ctru nay thudc vé phién ban CFSvl [10, 12] vai
d6 phan giai tir 0.25° dén 0.5°, han du bao 13 44 ngay v6i 4 members. Bo s6 liéu nay ciing
duoc phan phdi mién phi qua dir an S2S: https://apps.ecmwf.int/datasets/data/ va da dugc ndi
suy vé do phan giai 0.25°%0.25° dé dong bd vé mat khong gian voi mé hinh IFS.

San phim mua TRMM [13] (c6 s6 hiéu TMPA 3B42_Daily) 1a san phdm mua 3 gio
dugc ndi suy tr vé tinh boi NASA GES DISC (Goddard Earth Sciences Data and
Information Services Center) du6i dang ludi co d6 phan giai 0.250x0.250. San pham dugc
tai vé tir trang web: https:/disc.gsfc.nasa.gov/datasets/TRMM_3B42_ Daily 7/summary.

2.2. Phuwong phap nghién cuu

Trong nghién ctru nay, nhom tac gia sé ddnh gia han du bao tir 3 dén 6 tuan véi timg do
phan giai thoi gian 1a 7 ngay trong 20 nam (2000-2019) d6i vi mé hinh IFS va 11 nam
(2000-2010) d6i v6i md hinh CFSv1. Két qua du bao noi mua ctia IFS ¢ han du bao dén 46
ngay, két qua du bao cia mo6 hinh CFSv1 va s6 liéu mua TRMM sé& duge chia thanh 46/7 =
6 lead-times (han du bao) vdi d6 phan giai 7 ngay va duge danh gia twong tmg v6i nhau. Tai
m01 0 ludi tuong tmg voi moi han dy bao c¢6 hai chudi so liéu quan tric va dy béo. Céc chi
sO danh gia thong ké ME, MAE, RMSE, CORR va chi s6 danh gia pha brier score va ROC
curve s€ duogc tinh cho ting 6 ludi.

Véin 1a s6 cap gia tri quan tric - dy béo, f; va 0; 1an luot 13 gia tri du bao va gia tri quan
tric thir i (i=1,2,...,n-1,n), fva 0 lan luot 1a gia tri trung binh cta du bao va quan tric. CAc
chi s6 danh gia duoc tinh bang cac cong thire sau:

- ME (Mean error - Sai sb trung binh):

1 n
ME="2 (fi-0) )

i-1

Gia tri ME cho biét khuynh huong thién cao hay thién thap cta gia tri du bao (f;) so véi
gia tri quan trac (0;). Gla tri ME nam trong khoang (—oo; +00). ME am cho théy gia tri dy bao
thip hon gia tri quan trac va nguoc lai. Kha nang dy bao duoc xem Ia “hoan hao” (khong
thién 1éch vé mdt phia nao cd) néu ME = 0. Tuy nhién, do ME khong thyc su phan anh do
16n cua sai sd, nén cac chi sb théng ké khac duoc sir dung dé danh gia mot cach toan dién
hon.

- MAE (Mean absolute error - Sai s6 tuyét d6i trung binh) [14]:

1
MAE=H§(|fi ~0,)) ()

Gié tri MAE mo ta mtrc do 1€ch cua gié tri dy bao so voi gia tri quan tric tuy nhién lai
khong thé danh gia dugc xu thé thién dwong hay thién 4m cia du bao. Gia tri MAE nam trong
khoéng (0; +00). Kha ning du bao ctia md hinh 1 t6t nhat khi MAE = 0 twong duong véi gia
tri dy bao va quan trac hoan toan khong sai khac.

- RMSE (Root mean square error - Sai sd trung binh quan phuong) [15]:

2

RMSE = %Zn:(fi ~0,) ©)
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Tuong ty nhu MAE, RMSE cling biéu thi mrc do chénh léch cua du béo so véi quan
trdc va c6 gia tri nam trong khoang (0; +o0), tuy nhién khac voi MAE khi céc sai s6 déu c6
vai tro tuong duong nhau thi RMSE phong dai cac sai s6 16 cua du bao. Gia tri RMSE luén
16n hon hodc bang véi MAE, néu khoang cach giita RMSE va MAE cang 16n thi chimg t0
md hinh cang c6 nhiéu sai s6 khac nhau. Khi RMSE = MAE, tit ca sai s6 déu c6 chung mirc
do.

- CORR (Correlation Coefficient - Hé sb twong quan):

230 (f,-)(0,-0)

CORR = D (4)

JTEjlf—¥2(J—6f

Hé sb twong quan danh gia tinh nhat quan cua su thay 601 theo thoi gian hoac khong gian
gilta gia tri dy bdo va gia tri quan tric, gia tri cia CORR nam trong khoang (-1, +1). Khi
CORR nhan gia tri duong (dm), mbi quan hé giira dy bao va quan tric 1a dong bién (nghich
bién), CORR cang tién dén +1 thi tuong quan gitra 2 bién cang manh, nguoc lai khi CORR
cang tién dén 0 thi twong quan cang yéu.

- Brier score (BS)

BS:%E}ﬁ—oJ )

Chi sb Brier score [16—17] dugc tinh bang cach 14y trung binh ciia n lan dy bao, véi f;
1a dy bao xac sudt xay ra su kién va 0; nhan gia tri 1 hodc 0 twong Gmg véi sy kién co xay ra
hay khong. Brier score dugc str dung dé danh gia do chinh x4c cia mdt dy bdo xéc suit va
c6 gia tri nam trong khoang (0,1) véi gia tri 0 twong Gng du béo chinh xac hoan toan va 1
turong ing du bao hoan toan sai. Brier score c6 thé cho ching ta biét muc d6 du bao chinh
xéc 1a bao nhiéu, nhung khong néi 1én dugc nd co tot hon so voi trung binh khi hau hay
khéng.

- ROC curve (Receiver operating characteristic curve - duong cong déc tinh van hanh
tiép nhan) [18-20]

Bang 1. Bang kha ning xay ra cua du bao/quan trac.

Quan tric
Positive Negative Tong
2 - True Positive False positive
S Positive TP+ FP
E' Fal (LP) i T (IS et
Negative a se(F ’Slg);atlve rue(Tﬁlg)atlve EN+TN
Tong TP + FN FP+ TN

- X4c suat phat hién POD (probability of detection) = TPR (true positive rate): cho biét
ty 1& du bao dung (du bao co va quan trac cO) so v4i tong tat ca cac 1an quan tric co, 6
ngudng gia tri nam trong khoang (0,1) véi gia tri 0 thé hién khong c6 k§ ning va 1 thé hién
mo hinh chinh xac hoan toan.
POD=TPR=—— 1" __ (6)
TP+FN
- Ty 18 du bao khéng FAR (False alarm rate) = FPR (False positive rate): cho biét ty 18
du bao khdng (du béo c6 nhung quan trac khong) so vai tong sd lan quan tric khong c6 hién
tugng xay ra, gia tri cia FAR ciing ndm trong ngudng (0,1) voi gid tri 0 thé hién k¥ ning du
bao hoan hao.
FP
FAR=FPR=——— (7)
FP+TN
Puong cong ROC 1a d6 thi miéu ta mdi quan h¢ gitra POD dugc dat lam tryc tung va
FAR déng vai tro 14 truc hoanh. Pudng cong thé hién kj nang du bao tot khi né cang hudng
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Ién goc phia trén bén trai - biéu thi su vuot troi cia POD dbi véi FAR, néu duong cong trung
véi duong chéo no discrimination (khong xac dinh/khong ky nang), chimg té du bao khong
c¢6 k¥ ning (POD = FAR), cudi cung, néu duong cong nam dudi dudng chéo, thé hién ki
nang du bao kém hon ca “doan mo” (POD < FAR). Gia tri AUC (Area under ROC curve -
dién tich dudi duong cong) la phan dién tich dwoc tinh tir duong cong ROC dén het phan
duéi cua d6 thi va c6 gia tri nam trong khoang (0,1). M6 hinh du bao duoc coi 13 t6i wu khi
AUC > 0,8, va m6 hinh danh gia khong c6 k¥ nang khi UAC = 0,5. Tuy nhién, v6i cac su
kién hiém, viéc danh gia pha c6 xu huéng khong chinh xac.

100%

~ Bu't‘:fng
chéo
khéng ki
— nang AUC
=0.5

Xdc

sudt
phat  50% — C

hién

0% 50% 100%
Ty 1€ du bao khéng

Hinh 2. B thi dudng cong ROC [20].

3. Két qua va thao luin

Nhom nghién ctru s& tién hanh dang gia két qua tinh toan cac gia tri ME, MAE, RMSE,
CORR, Brier score va duong cong ROC cua trung binh cac thanh phan dy béo (ensemble
mean) theo phan bd vé thoi gian va phan bd vé khong gian cho d phan giai 7 ngay va lead-
time 3-6 cta hai mo hinh IFS va CFSv1.

3.1. Phdn tich va danh gid két qud sai sé trung binh ME

C6 thé nhan thay tir hinh 3a va 3b rang, trong giai doan mua kho tir thang 11 dén thang
3, chi s6 ME ¢ ca hai mo hinh IFS va CFSv1 déu c6 xu hudng thién dwong véi gia tri twong
dbi thap (5,10) mm. Sai sd gitra cac lead-time 1a twong d6i ddng déu va ME cua IFS thip hon
mot chut so véi ME ctia CFSv1. Gia tri ME cua IFS dat cuc tiéu vao thang 4 trong khi & mo
hinh CFSv1 la thang 3. Tir thang 4 dén thang 5, ME & ca 2 mé hinh chuyén sang thién 4m va
quay lai thién duong trong thang 6 v&i gia tri trong khoang (-5,+5) mm. Bt dau tir thang 7
dén thang 10, ME chuyén sang thién 4m kha 16n & ca 2 mé hinh, khi gia tri ME ctia IFS nam
trong khoang (-25, -5) mm thi ME cua CFSv1 thién 4&m manh hon (-41, -15) mm, ¢ céc thang
7-9, sai s0 cao hon trong cac lead-time 3-4 va giam dan & lead-time 6-7. Trong thang 10, sau
sO giam dan va cac lead-time co sai s6 gan bang nhau.

Panh gid ME clia mé hinh ECMWF véi leadtime 3-6 Danh gid ME cia mé hinh CFS v&i leadtime 3-6

15 10

5
10 OI I

5
I I 5 Thang Thang Thang Iw-mg Thang Thang ang ang ang ang Théng Théng
0 10 11 12
Thang Thang Thang Thang Imng Thang ang ang ang ang Thang Théng
5 -15
e 11 12
-10 -20

Hlead3 MWlead4 Mlead5 Mleads (a) Hlead3 MWlead4 Mleads Mlead6 (b)

Hinh 3. (a) Phan b theo thoi gian gi4 tri ME ciia mo hinh IFS so véi TRMM tir lead-time 3-6; (b)
Phan b theo thoi gian gia tri ME ctia md hinh CFSV1 s0 véi TRMM tir lead-time 3-6.



Tap chi Khi twong Thaty van 2023, 752, 29-40; doi:10.36335/VNJHM.2023(752).29-40 34

ME ECMWF-TRMM 7day ensmean lead3 ME ECMWF-TRMM 7day ensmean lead6
Jan Feb Apr Jan Feb Apr
o NS i i/ e [ | % N7
” [ ~ [ ‘j f i * f — f -j { {
oo / = P / 10 / /
s ~ s
1N N
INEN RN 1 N N N :
a4 ELY
May 1 ul Buy May I Jul Aug
- I o " r} T
—~ j I { 7 10 o j I § ~ 0
1 ¢ . 19 ¢ 2
14 [ 14
185Ny 18
L 4 b hon N 4 4 4 L.
Sep oOct Now Dec - Sep oct Hov Dec -
s LT[ - w0 2w AT - E
= T i / — 5 ){ 5 ( — (
19°N \\_ 10N \\_
JE‘V\\— 22 [ ‘\ [ a [ A\ 28K e ! [~ ‘\ [ L\ I
" 4 S Y h ad
T04°F 105°F 10E°F T04°F TR5°F T0R°F T04°F Ta5°F T0A°F 104°F 105°F 106°F T04°F 105°F TOE°F T04°F 105°F 106°F T04°F 105°F 106°F T04°F 105°F 106°F
(@)
ME CFS-TRMM 7day ensmean IeadS
Jan Fob Apr
2o 20 // - " \? f;/ N //
19N 1% /J /
&
18°N 18N
N NRY L :
34 ELY
May Jun Jul Aug
20 N (- —
;'/ n g — "
1°N 2 197 2
19 [ 14
185N T8¢
L N
26 6
. Sep Dec -
a0 502w i i hs! s0
0 — f
19"N 19N e
M F .
18N 18°K
4
10471 5 T04°F 105°F TOE°F T04*F 105°F T06°F

(b)

Hinh 4. (a) Phan b6 theo khong gian gia tri ME ctia mé hinh IFS so véi TRMM & lead-time 3 va 6;
(b) Phan bd theo khong gian gia tri ME ctia md hinh CFSv1 so véi TRMM & lead-time 3 va 6.

Hinh 4a va 4b, co thé thiy gia tri ME ¢ lead-time 3 va lead-time 6 ctia ca hai m6 hinh
déu twong tw nhu nhau, khac biét duy nhat & day 1a ME ¢ lead-time 6 da giam di dang ké so
v6i lead-time 3. O ca 2 md hinh, ME tir thang 11 dén thang 4 1a trong d6i thap (-5, +5), tuy
nhién trong cac thang 11-12, trong khi CFSv1 cho sai s6 ME kha dong déu & trén toan khu
vuc thi IFS cho thay mirc d¢ thién duong cao hon kha rd & phia nam cta khu vyc. Tl thang
5 dén thang 6, IFS cho két qua thién 4m nho va kha dong déu trén ca khu vuc, CFSV1 lai thé
hién du béo thién duong twong ddi cao ¢ khu vyuc ving ndi phia tdy Nghé An. Tir thang 7-
10, CFSv1 cho thién dwong nhé & ving nii phia tdy Nghé An va thién am rét 16n ¢ nhiing
vung con lai, nhat 14 phia nam khu vuc trong thang 9. Trong khoang thoi gian d6, IFS cho
két qua thién am trung binh trén toan khu vuc, dén thang 9-10 chuyén sang thién 4m kha ro
¢ khu vuc phia nam.

3.2 Phan tich va déanh gia két qua sai sé trung binh tuyét doi MAE va sai so quédn phwong
RMSE

Hinh 5a va 5b c6 thé thay & ca 2 m6 hinh, gi4 tri MAE (biéu dién duéi dang cot) hau nhur
khong ¢ su chénh 1éch dang ké va RMSE (biéu dién dudi dang dudng) ciing vay, khéac biét
duy nhét 14 sai s6 & cac lead-time ctia IFS kha twong dong nhau, trong khi & mé hinh CFSv1,
cac lead-time c6 sai s6 chénh léch trong mot khoang nho. Tir thang 12 dén thang 4, MAE va
RSME & ca 2 mé hinh ¢6 gia tri twong dbi thap (10-20 mm) va gan nhu xap xi nhau. Nhung
tir thang 5 dén thang 10, MAE va RMSE ting 1én kha nhanh ¢ ca 2 mé hinh va dat gia tri cao
nhét vao thang 9 (100-120 mm), sau d6 giam dan trong cac thang 10-11. Gia tri cia RMSE
trong giai doan nay ciing cao hon han so voi MAE, tuy nhién khoang cach ctia RMSE so v&i
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MAE trong cac thang ¢ m6 hinh IFS c6 xu hudéng ddng déu hon, cho thiy kha ning sai s6
ciia mo hinh c6 tinh “hé thong”. Trong khi do, cach biét gitta MAE va RSME ¢ m6 hinh
CFSv1 c6 vé bat 6n dinh hon, cho thay sai s6 1a twong doi tdn man.

MAE va RMSE cla mé hinh ECMWF véi leadtime 3-6 MAE va RMSE cta md hinh CFS véi leadtime 3-6
x 120
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Hinh 5. (a) Phan b theo thoi gian gia tri ME ciia mo hinh IFS so véi TRMM tir lead-time 3-6; (b)
Phan bb theo thoi gian gia tri ME caa md hinh vl so véi TRMM tir lead-time 3-6.
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Hinh 6. (a) Phan bé theo khong gian MAE va RMSE cua IFS so véi TRMM ¢ lead-time 3; (b) Phan
b theo khong gian MAE va RMSE ciia CFSV1 so v6i TRMM ¢ lead-time 3.

Hinh 6a va 6b thay phan b theo khong gian cia MAE va RMSE ciia ca hai mé hinh IFS
va CFSv1 1a kha twong dong, cu thé nhu sau: T thang 12 dén thang 3, ca MAE va RSME
déu co gia tri nho (dudi 20mm) va twong ddi gan nhau. Moi thir dao nguoc khi budc vao cac
thang 5-8, khi MAE dat gia tri trung binh (30-60 mm) va dan trai déu trén toan bo khu vuc,
thi RSME ¢6 xu huéng ting cao hon & viing ddng bang ven bién va phia nam khu vuc (60-
90 mm). Trong thang 9-10, trong khi ¢ phia nam cua khu vuc RMSE va MAE tuong dong
nhau va dat gia tri cuc dai (90-120) tiém an kha ning vé tinh hé thong trong sai s0 cua mé
hinh, thi ¢ phia bac khu viuc, MAE va RSME chénh 1éch nhau 14 khé nhiéu, cho thdy su phan
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tan trong sai s6. Diéu nay cho thiy phan bd nam - bac va dong bang - ving nii cia MAE va
RMSE la tuong doi khac biét.

3.3. Phdn tich va danh gid két qua hé sé tirong quan CORR

Hinh 7ava 7b thay rang hé sé twong quan ¢ ¢a 2 md hinh la rat thap, cho thiy du bao va
quan trac hau nhu khong c6 quan hé tuyén tinh nao.

Dénh gia CORR clia mé hinh ECMWF & leadtime 3-6 Danh gia CORR clia mé hinh CFS & leadtime 3-6
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Hinh 7. (a) Phan b6 theo thoi gian CORR cua IFS (trai) va CFSv1 (phai) so voi TRMM & lead-time
3; (b) Phan b theo khong gian CORR cua IFS (tréi) va CFSv1 (phai) so véi TRMM & lead-time 3.

3.4. Phdn tich va danh gid chi sé Brier score (BS)

T hinh 8a va 8b, c6 thé thay gia tri BS & cé4c lead-time hau nhu c6 rit it sy khac biét.
Véi lugng mua dudi 30mm/7 ngay & ca 2 md hinh, gia tri caa BS nam trong khoang 0.4 —
0.6, cho thiy ky nang du bao chi & mic trung binh. Vé&i lugng mwa 50mm/7 ngay, ca hai mo
hinh d4 cho thay su cai thién trong k¥ ning du bao khi c6 BS xap xi 0.3. Pdi véi luong mua
tir 80-150 mm/7 ngay, BS c0 gia tri dudi 0.2, chung to kha nang phat hién nhirng dot mua
vira va mua to cua ca IFS va CFSv1 la kha tét. Véi nhiing dot mua rt to c6 tong luong 300
dén 500mm/7 ngay, chi s BS c6 gi4 tri tiém can va bang 0, cho thdy ca 2 mé hinh déu c6
kha niang bat dugc nhing tran mua 16n.

Brier score ciia mé hinh ECMWF so véi TRMM tir leadtime 3 - 6 Brier score ciia mé hinh CFS so véi TRMM tir leadtime 3 - 6
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Hinh 8. (a) Brier score ctia md hinh IFS so vai TRMM véi cac ngudng mua khac nhau tir lead-time 3-
6; (b) Brier score cia md hinh CFSv1 so voi TRMM véi cac ngudng mua khac nhau tir lead-time 3-6.
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3.5 Phadn tich va danh gia duwong cong ROC va AUC

ROC: ECMWF vs CFS vs TRMM ROC: ECMWF vs CFS vs TRMM
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Hinh 9. (a) ROC cua IFS va CFS tai ngudng mua 1mm; (b) ROC cua IFS va CFS tai ngudng mua
10mm.

Hinh 9a cho thay ¢ ngudng mua rat nho (1 mm/7 ngay), dudng cong ROC cua hai md
hinh IFS va CFSv1 déu chi nhinh mét chat so véi dudng chéo khdng phan biét, gia tri AUC
ctia ca 2 md hinh déu 12 0.58 cho thay k¥ ning du bao pha twong doi kém. Hinh 9b danh gia
k¥ ning du béo véi ngudng mua nho (10 mm/7 ngay va 30 mm/7 ngay), ca 2 mé hinh déu
cho ky niang & muc trung binh, tuy nhién mé hinh IFS thé hién ki ning dy b4o nhinh hon
véi AUC = 0,68 so voi AUC cua CFSvl 1a 0,63.

ROC: ECMWF vs CFS vs TRMM ROC: ECMWF vs CFS vs TRMM
‘thresholdzflio (mm) | TQay, \ead=3. ‘thresholdz_ISO (mm) | Tc;lay, \ead=3l

10 1.0

08+ 0.8

e
@
s
<
=
L

«
=
L
o
i
|

True Positive Rate
True Positive Rate

0.2 4 s AUC=069 0.2 4 e AUC=0.73

. —— ECMIWF CFS AUC=0.64 - —— ECMIWF CFS AU

0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

False Positive Rate False Positive Rate
Hinh 9. (c¢) ROC cua IFS va CFS tai nguong mua 30mm; (d) ROC cua IFS va CFS tai ngudng mua
50mm.

Danh gia & ngudng mura 30 mm/7 ngay, hinh 9¢ cho thiy mot lan nita ca 2 mo hinh déu
thé hién k¥ ning du béo trung binh, va IFS van c6 k¥ ning nhinh hon so véi CFSv1. Ky
nang dy bdo ¢ ngudng mua 30 mm/7 ngay ciing cao hon so voi 10 mm/7 ngay. O ngudng
mua 50 mm/7 ngay, trong khi mé hinh CFSv1 chi thé hién k¥ ning dy bao trung binh véi
AUC = 0,64, thi IFS cho thdy k¥ ning du bao t6t hon véi AUC c6 gia tri 0,73 (Hinh 9c, 9d).

Hinh 9e va 9f nhan ra sy vuot trdi dang ké d6i v6i k§ nang du béo ctia md hinh IFS véi
luong mua vira (80 mm/7 ngay) va mua to (150 mm/7 ngay), md hinh IFS di thé hién ky
ning dy béo rat t6t véi AUC lan lugt 14 0,8 va 0,78. Trong khi d6, md hinh CFSv1 cho thay
k¥ nang du bédo trung binh va kém khi gia tri AUC chi lan luot 1a 0,64 va 0,56.

Pénh gia k¥ ning dy bao mua rat to (300-500 mm), ca 2 mé hinh déu cho k¥ ning dy
bao kém va cuc ky kém khi duong cong ROC tiém cén va trung véi duong chéo khong phan
biét, AUC ctia ca 2 md hinh ciing c¢6 gia tri cuc ky thap, chi & trong ngudng 0,5-0,6.
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Hinh 9. (¢) ROC cua IFS va CFS tai ngudng mua 80mm; (f) ROC cua IFS va CFS tai ngudng mua

150mm.
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Hinh 9. (g) ROC cua IFS va CFS tai ngudng mua 300mm; (h) ROC cua IFS va CFS tai ngudng

mua 500 mm.

4. Két luén

Thong qua qua trinh dénh gid ky ndng du bdo cuia m6 hinh IFS va CFSv1 so véi s liéu

mua TRMM, ¢6 thé riit ra mot vai két luan nhu sau:

Ca 2 m6 hinh déu cho thiy tiém ning trong viéc tmg dung vao cong tac du bao han nodi
mua cho khu vuc Bac Trung B6. M6 hinh CFSv1 c¢6 ky ning du bao tét hon IFS vao cac
thang 11 - thang 3, nhung lai thé hién k§ ning dy bao kém hon kha nhiéu so véi IFS vao cac
thang mua mua (thang 7 - thang 10). Ca 2 mo hinh déu tiém an kha nang hiéu chinh sai s hé

thdng vao cac thang 12 - thang 4 va thang 8 - thang 10 & phia Nam khu vyc, khi MAE va

38

RMSE ciia ca 2 mo hinh trong nhiing giai doan nay c6 gi tri twrong dong véi nhau. Déi véi
h¢ s6 twong quan CORR, ca 2 mo hinh d€u cho gia tri rat thap, cho thay hau nhu khong co

quan hé tuyén tinh gitra dy bao va két qua quan tric. Ca 2 mo hinh déu c6 k¥ nang phat hién

nhimg dot mua vira, mua to dén rét to, tuy nhién m6 hinh IFS cho thiy kha ning vuot trdi so

v6i CFSv1 khi ¢6 ty 1& dy bao khéng thip hon nhiéu.
Pong gop ciia tac gia: Xay dung y tuong nghién cau: D.A.C.; Xt Iy s6 lieu: T.T.L.; Viét

ban thao bai bdo: P.V.V., D.A.C., N.V.L.; Chinh sua bai bao: P.N.X., D.A.C.
L&i cam on: Tap thé tac gia xin tran trong cam on DE tai cip bo “Nghién ciu xay dyung cong

nghé dy bao mua han ndi mua tir mot sé mé hinh toan cau két hop véi md hinh thay vin dé
phuc vu quan ly nguon nude, diéu tiet ho chua cho khu vgyc Bac Trung Bg”, ma so
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Research and evaluate the applicability of IFS CY48R1 and
CFSV1 models for subseasonal forecasting for the North Central
region

Dao Anh Cong®*, Nguyen Van Luong?, Phan Van Vinh?, Phan Nhw Xuyen?!, Trinh
Tuan Long?

! North Central regional hydro-meteorology center; daoanhcong.k55.hus@gmail.com;
luongnvkttv@gmail.com; vinhpv@gmail.com; phannhuxuyen@gmail.com
2 Ha noi university of science; trinhtuanlong@gmail.com

Abstract: The subseasonal to seasonal forecast, also known as the time span from two
weeks to two months, was previously considered the “desert of predictability”, but this is
the ideal period for making medium-term plans for water resource management and
reservoir regulation. In Vietnam, the research on this problem is still only in the first steps.
To fill this forecast gap, the authors conducted a study and evaluated the forecasting skills
of the IFS CY48R1 and CFSv1 models for the aforementioned forecast period using TRMM
satellite rainfall data and re—forecasting data of ECMWF and CFSV1 models to calculate
statistical indicators ME, MAE, RMSE, CORR, Brier score and ROC curve. The results
show that both models show the potential for application in subseasonal forecasting for the
North Central region. The CFSv1 model has better forecasting skills than IFS in November
- March but shows much worse forecasting skills than IFS in the rainy months (July -
October). Both models have the potential to correct systematic errors in the months of
December - April and August - October in the South of the area. Both models can detect
moderate, heavy to very heavy rains, however, the IFS model shows superior ability to CFS
when it has a much lower false positive rate.

Keywords: ECMWEF; NCEP; IFS CY48R1; CFSv1; Subseasonal to seasonal; S2S; North
central region; Forecast.
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