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Tém tit: San pham mua di bio t6 hop tir cdc mé hinh s6 tri da dwoc sir dung rong réi trong tac
nghzep du bao I tai cac trung tam dy bao trén thé giéi. Nghién citu nay tdp trung danh gza chat hwong
san pham muea dy bao 16 hop thoi doan 6h va thoi gian dy bao lén t6i 10 ngay cia mé hinh dy bao
thoi tiét so tri toan cau (NWP) véi dg phan gidi 0,5°x0,5° dén tir 4 trung tam khdc nhau gom trung tam
dy bao thoi tzet han vua cua chau du (ECM WF), Co quan khi twong Nhdt ban (JMA), Co quan khi
twong Han Quoc (KMA) va Trung tam quoc gza vé dir bdo méi truong (NCEP). Ddnh gia duoc tzen
hanh cho luu vuc song Kone trong thoi gzan mua lii cac nam tuw 2014 dén 2018 sir dung cdc chi s6
danh gia dy bdo tat dinh va chi s6 danh gia dy bao xdc sudt. Két qua danh gia cho thay cdc san pham
mura t6 hop nay ¢ tiem nang cao dé cung cap cac gia tri dy bdo xdc sudt, dic biét vdi thoi gian du
bao lén t6i 48h. Trong bon mé hinh s6 tri xem xét & trén, mé hinh ECMWF deu nhat quan cho két qua
dy bao mua tot nhat va mé hinh NCEP cho ra ky nang dy bao mua kém nhat theo cdc chi tiéu kiém
dinh dy bdo tdt dinh va xdc sudt dwoc xem xét trong bai bao. Nhiing ket qua danh gia trong bai bao co
Y nghia quan trong khi xem xét su- dung san pham mura dy bdo 16 hop ciia cac mé hinh so tri dé kéo dai
thoi gian du bao dong chay hé tro kiém sodt Iii va vin hanh ho chira theo thoi gzan thue.

Tir khoa: mua du béo t6 hop, mé hinh duw bdo thoi tiét s6 tri, NWP, luu viec séng Kone, ..

Summary: The use of rainfall forecasts derived from numerical weather prediction (NWP) models
has recently become a common approach to improve the lead time of streamflow forecasts for flood
control and real-time reservoir operation. However, evaluation of rainfall forecasts is often required
before it can be used as input to hydrological models for flood forecasting. This paper, therefore,
presents an assessment of NWP-based ensemble forecasts of rainfall for flood forecasting. Four global
NWP models are chosen for this study including ECMWF, JMA, KMA, and NCEP. The assessment is
carried out for the Kone river basin in Vietnam during flood seasons (September to December) during
2014-2018. The results are compared using multiple deterministic and probabilistic forecast
verifications calculated at the original model grid value of 0.5° resolution, compared to gridded
rainfall station data at different lead times (up to +10 days). The results show that ECMWF has the
highest skill in rainfall forecast over the basin while NCEP showed the worst skillful rainfall forecasts
in most cases considered. The findings of the paper have important implications for the use of ensemble
NWP rainfall forecasts in hydrological modeling, particularly for flood forecasting.

Keywords: ensemble rainfall forecast, numerical weather prediction model, NWP-based
ensemble forecasts, Kone river

1. PAT VAN PE theo thoi gian thye. Jain and Singh (2003) va
Nohara et al. (2018) ciing nhu mot sb nghién
ctru khac trén thé gidi vé van hanh hd chua
theo thoi gian thyc da chi ra rang hiéu ich cta
van hanh hd chira theo thoi gian thyc co thé
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Du bao dong lii 1a mot thanh phin thiét yéu
trong hé théng quan 1y Iii va van hanh hd chira
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dic biét v4i bai toan yéu cau thoi gian du bao
16n hon thoi gian tap trung dong chay trén luu,
du bao mua dinh Ilugng (Quantitative
Precipitation Forecasts — QPF) ludn 1a mot van
dé& duoc wu tién va 1a thach thae 16n trong du
bao tac nghiép trén thé gii bai vi mua co tinh
bién dong 16n theo khong gian va thoi gian.
Trong nhitng nim gan day, véi sy phat trién
ctia nganh khoa hoc khi quyén va nhiing tién
bd vé khoa hoc may tinh, nhidu mé hinh du
bao thoi tiét sb tri (numerical weather
prediction (NWP)) da dugc xay dung va phat
trién tai rat nhidu trung tdm hay cac co quan
khi tuong trén thé gidi, cung cép rat nhiéu san
phiam du bao khi tuong t hop vé6i thoi gian du
bao kéo dai (c6 thé 1én t6i 15 ngay), vi du
trung tam du bao thoi tiét han vira cia chau au
ECMWEF, Co quan khi tugng Nhat ban JMA,
Co quan khi tugng Han Quéc KMA,.... Do do,
cac trung tim dy bao trén thé gisi va khu vuc
thuong ding san pham du bao mua t6 hop cua
cac md hinh du bao thoi tiét sb tri nay dé cung
cép cac ban tin du bdo mua dinh lugng, tur
dong cung cip cac két qua du bao i td hop,
phuc vu cho cong tac van hanh hd chua va
quan ly 10 theo thoi gian thyc (Cai, Wang and
Li, 2018; Sikder and Hossain, 2018). Can chu
¥ rang, tit ca nhiing hé thong du bao t6 hop
clia cac md hinh du béo thoi tiét sb tri déu dua
trén phuong phap tao nhidu dong diéu kién ban
dau va N 1an tich phan mé hinh sb tri v6i véi
céc trudng ban dau d6 dé tao nén cic san pham
du bao thanh phan t6 hop (ensemble members)
(Park, Buizza and Leutbecher, 2008). Céac san
phiam dy bao thanh phan ctia md hinh s tri
nay két hop v6i mot két qua du bao kiém soat
ctia mo hinh d6 (tor mgt phan tich “trung tam”,
thuong 14 phén tich khong tao nhidu dong dicu
kién ban dau) sé& tao nén t6 hop dy béo ctia mod
hinh sb tri (ensemble forecast). Cac két qua du
bao thanh phin va dy bao kiém soat cia bién
mua dat duge tor md hinh s tri s& duoc dua
vao cac moO hinh thay van dé tao ra td hop du
bao dong chay Ii. Tir quan diém va rat nhiéu

nghién ctru trén thé gioi da chi ra rang, du bao
dong chay t6 hop cé thé gitip cai thién van
hanh hd chtra theo thoi gian thyc, nghién clru
ndy s& tap trung danh gia vé kha ning khai
thac san pham dy bao mua to hop tir cac mod
hinh dy bao thoi tiét s tri toan cau, trong didu
kién sb liéu do dac mua tai tram thua thét. Luu
vuc song Kone dugc lya chon dé nghién curu
vi day 1a khu vyc mua 14 thuong xuyén, co
cuong d6 mua 16n, trong khi d6 song sudi
ngén cd d6 doc 16n, ludi tram do mua phia
thuong luu luu vuc tuong dbi thua thét. Do
vay, viéc nghién ctru kha nang khai thac cua
san pham mua du bao t6 hop tir cac md hinh
sO tri toan cau nham kéo dai thoi gian du bao
1ii 1a rat can thiét va c6 ¥ nghia thyc tién cao.

2. PHUONG PHAP NGHIEN CUU
2.1. San pham mua du b3o so tri

Hi¢n nay, c6 11 mé hinh NWP tur céc trung
tam du bao thudc cac qudc gia khac nhau
tham gia cung cap s6 liéu du bao t6 hop toan
cau v6i do phan giai khong gian 13 0,5°x0,5°
va budc thoi gian la 6 gio. Cac trung tam
nay bao gébm Cuc khi twong Uc BoM
(Bureau of Meteorology of Australia), Trung
tam khi twong Trung Qudc (CMA), Trung
tam nghién ctru khi hau va du béo thoi tiét
(CPTEC), Trung tim mdi trudong va bién doi
khi hau Canada (ECCC), Trung tam dy béo
thoi tiét han vira caa chau au (ECMWF), Co
quan khi tugng Nhat ban (JMA), Co quan
khi twong Han Qudc (KMA), Co quan khi
twong qubc gia Phap (Meteo-France), Vin
phong khi twong vuong qudc Anh (UKMO),
Trung tim qudc gia vé du bio mdi truong
(NCEP), va Trung tam quéc gia vé du bao
thoi tiét han vira (NCMRWF). Thoi gian
cong bd sb liéu va thoi gian ¢ sin sb liéu
clia cAc trung tAm trén 1a khong gidng nhau,
do d6 nghién ciru nay chi sir dung san pham
mua tr 4 md hinh s6 tri dén tr ECMWF,
IMA, KMA, va NCEP vi cd 4 m6 hinh nay
déu c6 s lidu ddong nhat tir nim 2014 — nay.
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Thong tin vé sd t& hop, thoi gian du bao va
thoi gian phat két qua du bdo dugc lya chon
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cho 4 mo hinh sb tri nay dugc trinh bay
trong bang 1 dudi day.

Bang 1: Thong tin vé cic trung tim du bio cung cip du bao té hop toan ciu
dwge lua chon sir dung trong bai bao

Tenviet tat| e 43y di cia trung tany thanh phé/ | 0 0 PP | Thes gian dye | | 101 81N Phit
cua trung L + du bao , . két qua dyu bao
tam quoc gia hoge viing kiém soat bdo (ngay) trong ngay

ECMWF | Trung tdm du bao thoi tiét han vira cia| 50+1 |6htdi 10 00:00 UTC

chau au (European Centre for Medium- ngay
Range Weather Forecasts), Reading,
Europe

IMA Co quan khi tugng Nhat ban (Japan| 26+1 |6htdil0 00:00 UTC
Meteorological Agency), Tokyo, Japan ngay

KMA |Co quan khi twong Han Quéc (Korea| 23+1 |6htdil0 00:00 UTC
Meteorological Administration), Seoul, ngay
Korea

NCEP |Trung tdm qubc gia vé du bao moi| 20+1 |6htsil0  |00:00 UTC
truong (National Centres for ngay
Environmental Prediction, Washmgton)
DC, USA phdi hop v6i Trung tam quoc
gia vé nghién ctru khi quyén (The
National Center for Atmospheric
Research (NCAR)), Boulder, CO, USA

2.2. Dir liéu mua thuc do

Sé liéu thuc do thoi doan 6 gid cua 24 tram
mua ¢ trong va lan can luu vue song Kone céac
thang mua 1 (tir thang 9 dén thang 12) trong
cac nam tir 2014 dén nam 2018, duoc st dung
dé 1am co so danh gia chat luong dit lidu tir 4
md hinh sb tri dugc lwa chon & trén. Vi tri cac
tram va cdc 0 lugi cua mo hinh sb tri duoc
trinh bay trén Hinh 1. Nhu vay, 6 lu6i s 1, 4,
5 va 6 s€ dugc st dung trong nghién cuu khi
chiing chira dyng dién tich cac phan cia luu
vuc song Kone va lan cén.

Dit liéu mua du béo tir cdc md hinh s6 tri dugc
thé hién bang gia tri trung binh trong cac 6
ludi co6 do phan giai 0,5°, trong khi cac dir licu
do tai tram thé hién tai cac diém. Dé so sanh

va danh gia chat lwong mua dy béo to hop véi
Kkét qua do tai tram, nghién ctru da st dung
phuong phap ndi suy nghich ddo khoang cach
IDW (Inverse Distance Weight) dé noi suy
luong mua trung binh 6 ludi trén luu vuc song
Kone va vung phu can tir cac dit li€u do tai cac
tram. Gia tri trung binh ctia 6 ludi thuc do
duogc tinh theo cong thue (1).

IR T

Ik,
=1p T

E-

Brwdi — (1)
Trong do: Rs wei 1a lwong mua tinh toan tai 6
ludi, n la sO tram do mua, R; 1a tri sO do mua
tai tram i, D; 1a khodng cach tir tram do mua
thir 1 dén tam 6 luoi tinh toan.
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Hinh 1: Vi tri tram do muwa va 6 ludi 0.5°x0.5°
cua cac mo hinh so tri su dung trong nghién ciru

2.3. Cic chi s6 danh gia san pham mra dy bao

Trong hé thong du bao té hop, dé danh gia san
pham dy bao, nguoi ta chia két qua dy bao ra
thanh hai dang du bao 1a: Du bao tit dinh va
du bao xéc suét. Viéc danh gia chit luong cua
san pham dy bao mua cho bén md hinh du bao
thoi tiét s tri s& duoc danh gia theo cac chi
tiéu du bao tat dinh va du bao xédc suat.

2.3.1. Chi sé danh gia dy bao tat dinh
(deterministic forecasts):

Cac chi sb nay s& dugc danh gia cho san pham
du bdo kiém soat (control) va san pham du bao
trung binh t6 hgp (ensemble-mean). Céc chi s6
du bao tat dinh dugc st dung trong nghién ctru
bao gom:

a. Hé so twong quan r (Correlation coefficient)
Hé s6 tuong quan r cho phép danh gia mbi
quan h¢ tuyén tinh gilra tap gia tri du bdo va
tap gia tri quan trac. Gia tri tuyét doi cia hé so
tuong quan cang 16n thi moi quan hé tuyén
tinh gitra hai bién cang chat ché.

Il (fi=Fllei—5)
.JE?: 1 \Fi _ﬁzﬂlz?: 2lei—a)®

'I"':

)

Trong d6, f; 1a gi4 tri du bao kiém soat (hodc

du bao trung binh t6 hop), o; 14 gid trj thuc do,
f va & 1a gia tri trung binh cta tap du bdo va
tap thuc do voi N 1a chidu dai cua tap.

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

Sai sO tuyét doi trung binh MAE biéu thi do
16n trung binh cua sai s6 du bao. Gia tri cua
MAE nam trong khoang (0,+ o).

3)

c. Sai $6 binh phwong trung binh qudn phirong
(RMSE - Root mean square Error)

1 »
MAE = 13X If, - ol

Sai s6 binh phuong trung binh quan phuong
biéu thi d6 16n trung binh cua sai s6 du bao
nhu MAE; tuy nhién, RMSE rat nhay vé&i
nhitng gia tri sai s6 16n. Gia trj cia RMSE nam
trong khoang (0, + o)

Q)

2.3.2. Chi s6 danh gid dw bdo xdc sudt
(Probabilistic forecasts):

[
_ |i=w 2
RMSE = *qlgzizl(’ﬂ - Gi]

Nghién ciru sir dung cac chi s6 du bao xac suat
duoc miéu ta dudi day. Dé biét thém chi tiét
thu tuc tinh toan chung, ban doc co thé tham
khao tai liéu trong Wilks (2011).

a. Diém sé Brier BS (Brier Score) va diém sé
ky nang Brier BSS (Brier Skill Score)

Piém sb BS danh gia sai s6 binh phwong trung
binh cua tap gid tri xac suat du bao tai mot
ngudng xac suit niao d6 sao cho gia du bao
luong mua vuot ngudng ¢ tuong ung voi
ngudng xac suat do. Gia tri ciia BS ndm trong
khoang (0 t61 1). Gia tri Iy tudng 1a 0.

BS =% ‘;il{F:f[ (q) — Fo, (q) }2 (5)

Trong  do, F-.(gq)= Pr[f, = q] va
1néuwo, =gq
F = o ‘ .
‘?i(qj {IZI néu ngwoc lai

Gia tri BS cho chung ta biét sai s6 binh
phuong trung binh cua gia tri du bao xac suit
nhung khong noéi lén chét luong thyc cia mot
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hé théng duy bio. Do d6, diém sb k§ ning
Brier, goi tat 1a BSS, s& duoc st dung dé so
sanh gia tri dy bdo voi mot gia tri du bao tham
chiéu (thuong lay 1a diéu kién thoi tiét trung
binh tuwong tng xac dinh tir chudi sb liéu thuc
do). BSS miéu ta phan trim du bio duoc cai
thién so véi du bao tham chiéu, ¢ gia tri trong
khoang (—oo téi 1).

Bsg — 55~BSrer _ 4, _ _BS 6)
0-BS,. ¢ L

Trong do, BSref: Diém sb Brier cua gia tri du
béo tham chiéu.

b. Puong cong ddc tinh vin hanh twong doi
ROC (Relative Operating Characteristic)

Puodng cong trinh bay mdi quan hé gitta xéc
suat xuit hién POD (probability of detection)
va ty phan phat hién sai FAR (False Alam
Rate) tai mot ngudng xac sut nao dé sao cho
gia dy bao luong mua vugt ngudng g tuong
g véi ngudng xac sudt d6. Néu duong cong
nay nam doc theo duong chéo ham ¥ rang dy
bao khong k¥ ning (no skill), néu duong cong
hudng cang xa vé gbc bén trai trén cing cua
biéu d6 ham ¥ du bao cang ¢ k¥ ning cao, va
néu duong cong nam dudi duong chéo ham ¥
rang du bao k§ ning 4m (minh hoa trong Hinh
2). Bé xay dung duong cong ROC, ngudng
xac suat dugc chon dé danh gia ciing 1a 75%
hodc tan sudt twong tmg 1a 25%, sau d6 sir
dung mot tap cac gia tri xac suat ting dan (vi
du 0.05, 0.15, 0.25, ...) dé tinh toan cac gia tri
POD va FAR tuong Ung.

POD la xé4c sut xuét hién hién tuong, bﬁng ty
sO gitta sO lan trung khép giita mo hinh va
quan tric khi hién tuong c6 xuét hién (hits) va
téng s6 lan xuét hién hién tuong trong thuc té.
POD cho biét kha ning thanh cong ciia mo
hinh, c6 gia tri trong khoang tir 0 dén 1. FAR
cho biét ty 16 mdé phong/du bao khdng ciia md
hinh (mé hinh cho két qua c6 nhung thyuc té
hién tuong khong xdy ra). Gid tri cua FAR
bién doi tir 0 cho dén 1.
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Ralative Operating Characteristic
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False Alarm Rate

Hinh 2: Minh hoa duwong cong ROC

(WWRP/WGNE, no date)

c. Piém s6 xdc sudt hang liéen tuc CRPS
(Continuous Ranked Probability Score) va
Piém s6 ky nang xdc sudt hang lién tuc CRPSS
(Continuous Ranked Probability Skill Score)

CRPS danh gia mirc d6 phu hop giita phan bd
xac suat Ity tich cua gia tri du bao t6 hop cho
toan bo pham vi nhiing gia tri cé thé (khong
can xac dinh trudc gia tri ngudng xac sut nhur
BSS hay ROC ¢ trén) v6i phan bd xac suit liy
tich cua gid tri thuc do tuong Ung.

CRPS = [ [F,(x) - F,(0)} dx (7

Trong do, F;(q) 1a xac sudt liy tich cua gi tri
du béo, va F,(q) 1a xac sut Ity tich cua gia tri
thuce do.
Gia tri CRPS la gia tri CRPS duogc tinh trung
binh cho tit ca N cap gia tri du bao va thuc do.
Gibng nhu BS va BSS, dé so sanh gia tri du
bao véi mot gid tri du bao tham chiéu, nghién
ctru ciing dung diém sb k¥ ning xac sut hang
lién tuc, goi tat Ia CRPSS.
TRPS
o ®)
Trong d6 CRPS . 1a gia tri CRPS trung binh
cua mét du bao tham khao.

CPRSS5=1—

d. Biéu do tan sé xép hang (Rank histogram)

Biéu d6 tan so6 khong cho bi€t cac diem so cu
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thé ma n6 thuong dugc sir dung dé danh gia
bang mat chat lugng cua hé thong du béo to
hop lién quan dén mirc d6 phén tan (spread) ctia
cac gia tri du bao t6 hop. Va cho biét vi tri gia
tri quan tric dit ¢ dau giira cac thanh vién duoc
xép hang cua du béo t6 hop, do d6, cho ta biét
muc do phan tan cta cac gi tri dy bao t hop.

3. KET QUA PANH GIA
3.1. Két qua danh gia du bao tit dinh

Hinh 2, trinh bay két qua danh gia duy bao mua
tat dinh tir 4 mo hinh cho 4 6 Iudi bao gém
phan 16n dién tich cia luu vuc song Kone va
vung lan cédn luu vyce tai cac thoi gian du bao
khac nhau, sir dung chi s danh gia tat dinh
bao gom: r, MAE va RMSE. Trudc tién, danh
gid tuong quan gilra cac tap gia tri du bao va
thuc do tai cac thoi gian dy bdo khac nhau (tu
+6h t6i +240h). C6 thé thay ring, hé sb twong
quan gifra gia tri dy bao va gia tri thuc do gidm
khi thoi gian dy bao ting. Nhin chung phan
16m cac két qua du bao kiém soat va trung binh
t hop tai cac 6 ludi xem xét déu cho hé sb r >
0,5 khi thoi gian du bdo nho hon +48h. Trong
4 6 ludi xem xét, 0 ludi 4 va 5 thuong cho gia
tri r cao hon 6 ludi 1 va 6 tai cac thoi gian du
bao tuwong ung. Didu nay co thé 1y giai do mat
d6 tram quan tric mua trong 6 ludi 4 va 5 cao
hon trong cac 6 Iudi 1 va 6, va do d6 c6 thé
phan anh chinh xac hon gia tri mua ludi thyc
do cho cac 6 ludi 4 va 5 nay. So sanh gia tri
tuong quan gitta cac md hinh va gitta tap gia
tri du bao kiém soat va trung binh t& hop, co
thé thdy mo hinh ECMWF gin nhu cho két
qua t6t nhat tai tt ca cac thoi gian du bao, va
tap gid tri du bao trung binh t6 hop cua
ECMWF cho két qua tot hon tap gia tri du bao
kiém soat. Trong khi d6, mo hinh NCEP va tap
gia tri du bao trung binh t6 hop dén tir mé hinh
JMA 1a cho két qua r thap nhit tai hau hét cac
thoi gian du béo. Néu nhin vao biéu do tan xa
trong Hinh 3 biéu dién quan h¢ gitra gia tri du
béo kiém soat va gié tri thuc do minh hoa tai
mot sb thoi gian dy bdo, co thé théy r:;ing, hau

hét ca 4 6 ludi déu cho gié tri du bao thap hon
rat nhiéu gia tri thuc do khi c6 mua 16n tai cac
thoi gian du bao <+48h. Ddi voi thoi gian du
bao dai (vi du 5 ngay va 10 ngay nhu trinh bay
trong Hinh 3), c¢6 thé thiy gia tri du bao va
thyc do phan tan rat 1on.

Hinh 3: Két qua dénh gid dir bdo tat dinh
(hé s6 twong quan r, MAE va RMSE) cho 6
lw6i 56 1 (Grid01), 4 (Grid04), 5 (Grid05)
va 6 (Grid06) tai cac thoi gian du bao khdc
nhau. Tén mo hinh ghép voi “control” co
nghia la san pham di bdo muea kiém sodt,
con néu ghép véi “ens” cé nghia la san phan
dir bdo trung binh té hop.

Vé danh gia d6 16n sai s6 trung binh du béo
thong qua cac chi s danh gia MAE va RMSE,
ciing ¢6 thé thiy gia tri MAE va RMSE ting
dan khi thoi gian du bao ting. So sanh két qua
MAE gitta cac mo hinh va gitra tap gia tri du
bao kiém soat va trung binh to hop, cho thay
khong c6 sy khac biét nhidu vé gia tri MAE
gitra cac mo hinh hodc gifra tap gia tri du bao
kiém soat va té hop, dic biét dbi voi 6 ludi 4
va 5. Trong khi, d6i véi danh gia sai sb trung
binh du bdo sur dung chi s6 RMSE, ¢6 thé théy
rd sy khac biét vé sai sb du bao gitra cac mo
hinh. Tap gia tri du bao kiém soat va trung
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binh t6 hop dén tir mé hinh ECMWF cho gi4
tri RMSE thap nhét tai hiu hét cac thoi gian du
bao, trong khi gia tri RMSE cao nhat dén tir
mo hinh NCEP va KMA.

Hinh 4: Minh hoa quan hé giita 56 lidu dw bdo

muea kiém sodt va thuce do tai cdc thoi gian dy

bao +1 ngay, +2 ngay, + 5 ngay va +10 ngay

cho cdc 6 ludi sé 1, 4, 5, va 6. Truc hoanh (ky

hiéu obs) la gia tri thuc do, trong khi truc tung
(ky hiéu fcst) la gia tri du bao.

3.2. Két qua danh gia du bao xéc suit

Hinh 5, trinh bay két qua danh gia muc do sai
sO trung binh cia dy bao xac suit sir dung
diém s6 k¥ ning Brier (BSS) cho ngudng tan
sudt 25% nhu mot ham cua thoi gian du bao.
Nhin chung, cho tat ca cic truong hop tinh
toan, hé théng du bao td hop cua md hinh
ECMWEF déu cho ra céc gia tri BSS 16n nhét,
ngoai trir 6 ludi s6 4, & do, gia tri BSS tir md
hinh ECMWF va KMA la tuong duong tai
phﬁn 16n cac thoi gian dy bdo. HE théng du
bao to hop ctia md hinh ECMWF déu cho cac
gia tri BSS >0 cho tat ca cac thoi gian dy bao
nhé hon +96h, hay n6i cach khac, két qua du
bao t6 hop tir mé hinh ECMWF déu c6 ky
nang du bao tdt hon du bao tham khao tai

[_KHOA HOC
ngudng tan suat 25% cho cac thoi gian du bao
nho hon +96h. Ba hé théng du bao to hop con
lai c6 k¥ ning du bao twong ddi thap so véi du
bao tham khao, dac biét khi thoi gian du bao
>24h, tai ngudng tan sudt 25%, ngoai trr h¢
thong du bao t6 hgp KMA cho 6 ludi sé 4 da
noi ¢ trén.

Hinh 5: Két qua tinh todn chi sé BSS cho
nguong tan suat 25%

Hinh 6: Puong cong ddc tinh van hanh twong
doi (ROC) biéu dién quan hé giita chi s6 POD
va FAR cho nguéng tan sudt 25% minh hoa tai
cdc thoi gian dy bao bao +1 ngay, +2 ngay,
+ 5 ngay va +10 ngay.

Hinh 6 minh hoa dudng cong dic tinh van hanh
trong di (ROC) biéu dién quan hé giita chi sb
POD v FAR tai mot sb thoi gian du bao (+1
ngay, +2 ngay, + 5 ngay va +10 ngay) du bao
XAc sudt lu’ong mua vuot ngu’ong twong ung VO’l
ngudng tan suit 25% Can nhic lai rang, néu
dudng cong cang gan goc trén cung bén trai, ¢o
nghia la gid tri POD cang cao va gia tri FAR
cang thap, do do chat luong du béo dat duoc
cang tot. Trong Hinh 6 c¢6 thé thdy, dudong cong
ROC cho tit ca cac truong hop tinh toan tai cac
thoi gian dyu bao 24h va 48h, déu gan vé phia
gdc bén trai hon tai cac thoi gian du bao +120h
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va +240h. Tai thoi gian du bio +240h, ¢ thé
thiy, du bao gan nhu khong co k¥ niang khi cac
dudng cong ROC nay rat gan véi dudng thang
chéo. Tir két qua danh gia sir dung dudng cong
ROC, ciing di dén két luan ring hé théng du
bao t6 hop cia ECMWF cho k¥ ning du bao tét
hon céc mo hinh khéc cho tat ca cac trudng hop
tinh toan, ngoai trir 6 ludi s6 4, & d6 k¥ ning du
bdo cia KMA 1a tuong duong véi ECMWF
giéng nhu két luan dbi v6i danh gia sir dung chi
s6 BSS & trén.

Ca hai chi sb danh gia BSS va ROC déu lién
quan dén danh gia mtrc do sai s6 trung binh cta
du bdo x4c suit cta cac hé théng dy bao mua td
hop lién quan dén mot ngudng xac sudt xac
dinh trude. Dé danh gia sai s6 trung binh du
bao xac suat ciia hé théng du bio mua t6 hop
cho toan bd pham vi nhiing gia tri c6 thé ma
khong can xac dinh trudc gia tri ngudng xac
suét, Hinh 7 trinh bay két qua tinh toan diém s
ky ning xac suat xép hang lién tuc (CPRSS)
nhu mdt ham cua thoi gian du bao. Nhin chung,
tat ca cac san pham du bao mua t& hop tir 4 md
hinh sé tri nay déu cho k¥ ning du bao cao hon
mot du bao tham khao khi chiing déu cho gié tri
CPRSS >0, va gi4 tri CPRSS giam dan khi thoi
gian du bao ting. Néu so sanh gia tri CPRSS
ctia ca 4 mo hinh, ¢ thé thdy rd rang san pham
du bao mua t6 hop dén tir mé hinh ECMWF
thudng xuyén cho gia tri CPRSS cao hon rat
nhiéu gia tri CPRSS dén tr cac mo hinh con lai
tai gan nhu tat ca cac thoi gian du bao. San
phim dy biao mwa t6 hop dén tir md hinh
NCEP, nhin chung cho gi4 tri CPRSS thap nhat
tai phan 16n cac thoi gian dy bao dugc xem xét
trong bai bao nay.

Hinh 7: Két qua chi s6 CRPSS trung binh cho
4 6 lwoi tai cdac thoi gian dw bdo khac nhau

Cudi cing, Hinh 8 trinh bay biéu do tan s6 xép
hang cho ca 4 hé thong mua dy bao to hop
minh hoa tai cac thoi gian du bao +1 ngay, +2
ngay, + 5 ngay va +10 ngay. Nhu da néi &
trén, biéu dd tan sé xép hang dé danh gia vé
dd tin cay va tinh nhat quan cua h¢ théng du
bao t6 hop. Mot hé thong du bao té hop duge
coi 1a tin cay néu né c6 do tan hoan hao hay
no6 chira dung toan by pham vi nhitng gia tri
¢6 thé dugc nhidu tir didu kién ban dau. Trong
tat ca cac truong hop tinh toan cho ca 4 hé
thong du bdo mua t6 hop cho cac 6 ludi bao
phu Iuu vuc song Kone va vung phu can, tai
cac thoi gian du bao khac nhau (mic du két
qué trinh bay ¢ ddy chi minh hoa tai mot sd
thoi gian du bao nhu trong Hinh 8), biéu dd
tan s6 xép hang déu c6 dang hinh chir “U”.
Diéu nay chi ra ring san phim du bao t6 hop
tir cac mo hinh thiéu do phan tan, hay gia tri
quan tric duoc dit gan cac thanh vién du bao
c6 gia tri nho nhat hodc cao nhat. Do d6 gia
tri duy bao xac sudt trong tinh hudng niy cé
thé coi 1a “qua tu tin”.

Hinh 8: Minh hoa biéu do xép hang tan sé cho
4 6 lwoi tai cdc thoi gian dy bdao +1 ngay,
+2 ngay, + 5 ngay va +10 ngay

4. KET LUAN VA KIEN NGHI

Bai bio da tién hanh thu thap, phan tich va
danh gia san pham mua dy béo t6 hop cua 4
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md hinh s tri toan cau gém ECMWF, IMA,
KMA, NCEP cho luu vuc song Kone trong
thoi gian mua Iii trong giai doan tir 2014 dén
2018. Tir két qua danh gia chat lvong du bao
sir dung chi s6 danh gia du bao tat dinh cho
thay, ca 4 hé théng du bao t6 hgp phan 16n cho
hé sb tuong quan gilra gia tri du bao tat dinh
(du bao kiém soat va trung binh to hop) va
thuc do r > 0,5 khi thoi gian dy bdo nhd hon
+48h. Dbi véi céc 6 ludi c6 mat do tram do
nhiéu hon (6 Iudi sb 4 va 5), hé s r tham chi
dat trén dudi 0,7. DO 16n sai sd trung binh cua
tap gia tri du bao tat dinh duoc danh gia thong
qua gia tri MAE va RMSE déu ting dan khi
thoi gian du béo ting. Ngoai ra, cac hé thong
du béo t6 hop nay phan 16n déu du bao luong
mua thién thip cho cac truong hop mua 16n da
xay ra. So sanh két qua danh gia du bao tat
dinh giira 4 hé théng du bao td hop cho thiy
san pham dy bao t6 hop ciia md hinh ECMWF
c6 két qua tot nhat.

Dbi voi két qua danh gia du bao xéac suit ciing
chi ra san phdm dy bao td hop ctia mé hinh
ECMWF cho k¥ ning du bao xéac sut tot hon
ba hé théng du bao to hop con lai. Két qua
danh gia dy bao xac sudt cho mot ngudng xac
sudt cu thé (nghién ciru Iya chon ngudng xéac
sudt 75% dé minh hoa két qua danh gia) s
dung chi s BSS cho thdy mé hinh chi c6 mo
hinh ECMWF cho k§ ning du bao tot hon gia
tri du bao tham khao khi thoi gian du bao nhd
hon +96h, ba m6 hinh con lai cho k¥ nang du
bao phan 16n thap hon gia tri du bao tham
khao khi thoi gian du bdo 16n hon +24h. Tuy
nhién, khi danh gia mirc d6 sai s trung binh
ciia du bao xac suit cho toan bd pham vi
nhitng gi4 tri xac suat c6 thé sir dung chi sb

TAI LIEU THAM KHAO
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CPRSS, thi ca 4 hé théng dyu bao t6 hop déu
cho k¥ ning du bao tot hon mot du bao tham
khio. Két qua danh gia du bao xic suét su
dung dudng cong quan h¢ gitra gia tri POD va
FAR cho thiy ca 4 hé théng du bao déu c6 k¥
nang du bao khi thoi gian duy bao nhd hon
+48h va k¥ ning dy bao cho 6 ludi s6 4 va 5
cao hon cho 6 ludi s6 1 va 6. Vé danh gia do
tan du bao t6 hop cho thiy ca 4 hé théng du
bao t& hop nay déu c6 do tan khong du dé
phan anh d6 tin cdy cua hé thong du bao to
hop hay két qua du béo xac sut roi vao truong
hop du bao “qua tu tin”.

Bai bao chi tap trung danh gia chat lvgng san
pham mua du bao t6 hop dudi dang thé tir bon
(04) md hinh sé tri nhim dé c6 nhitng nhan
dinh vé tiém ning khai thic cac san pham nay
vao trong bai toan dy bio dong chay to hop
cho kiém soat Iii va van hanh hd chtra. Mic du
da co mot s6 nghién ctru st dung truc tiép cac
san pham dy bio mua to hop dudi dang thd
trong dy bao dong chay li dén hd, vi du nhu
trong nghién ctru cta Fan (2015) hay nghlen
ciru cua He (2010) thi cling c6 rat nhiéu
nghién ctru kién nghi vi¢c hi¢u chinh thong ké
cac san phim mua du bao to hop nay trudc khi
ching dugc sir dung 1am sé liéu dau vao trong
mb hinh thily vin dé nang cao hiéu qua du bao
dong chay li, vi du Wang et al. (2016),
Verkade et al. (2013), Cai (2018) hay Liu
(2018). Do d6, nhom tac gia ciing kién nghi
nhitng nghién ctru sau can tip trung vio
nghién ctru kha ning ning cao chat lwong du
bao clia cic san pham mua du bao to hop tir
cac md hinh s tri trudce khi chung c6 thé duogc
sir dung cho bai toan du bao dong chay hd trg
trong kiém soat 1ii va van hanh hd chira.
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