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Tém tit: Khoang thot gian tir 10 ngay dén 2 thang (han ndi mua) c6 y nghia quan trong
trong quan ly nguon nuée, diéu tiét ho chira, ca thuy loi va thuy dién, cling nhu lap nong
lich & khu vuc Bic Trung Bo. Tuy nhién, cung khong thé phu nhan dugc thyuc té rang, ¢
Viét Nam néi chung va Béc Trung B néi riéng bai toan dy bao mua han ndi mua chi méi
duoc dat nhiing vién gach dau tién, ki nang du béo van con thép. bé ¢6 thé ung dung vao
thuce tién doi hoi phai ¢6 nhiéu hon cac thir nghiém, cic cong trinh nghién ctru hodc tim ra
cac cong cu du bao manh mé& hon. Nhom tac gia da thuc hién nghién ctu hiéu chinh dy
bao mua han ndi mua cia mé6 ECMWF duya trén phuong phap phan vi véi xap xi gamma
(QM-G) cho d6 phan giai thoi gian 5 ngay véi timg han du bao (3-6 tuan). Nghién ctru str
dung hai bo sd liéu chinh: bo s6 liéu du bdo mua han ngi mua cua m6 hinh ECMWEF cho
20 nam trong giai doan 20002019 va bd sb liéu mua vé tinh TRMM. Két qua cho thay:
Sau khi hiéu chinh, cac gia trj sai s6 nhu ME, MAE, RMSE giam di rd rét, dac biét la tur
thang 12 dén thang 3 nam sau. Riéng thang 7-9, tuy sai s6 di giam so véi truc hiéu chinh
nhung van con nhiéu vang (chu yéu la phia Nam khu vuc) van con ton tai sai s6 I6n. Tuy
nhién, gia tri tuong quan CORR sau hiéu chinh khong cai thién, tham chi c6 thang con
giam so véi trudc khi hiéu chinh.

Tir khéa: Han noi mua; Hiéu chinh sai s6; ECMWF; QM-G; Bic Trung Bo.

1. Mé diu

Hi¢n nay, Bai KTTV khu vuc Bic Trung B§ da thuc hién cung cép cac ban tin du bao
mua cho cac don vi lién quan chi tiét dén hang ngay, 3-5-10 ngay. Ngoai ra, Dai con cung
c?ip ban tin duy bao thang, du bdo han mua han mua tur 3 dén 6 thang. Tuy nhién, cong tac
du bao mua han dy bao tir 10 ngay cho dén 2 thang ctia Dai con rat nhiéu han ché. Bén
canh do, khoang thoi gian tir 10 ngay dén 2 thang co ¥ nghia quan trong quan Iy ngudn
nudc, diéu tiét ho chira, ca thuy loi va thuy dién, cing nhu lap néng lich nhung Dai chua
tap trung khai thac cling nhu cung cap duoc cac thong tin du bao duoge chi tiét dén ting do
phan giai thoi gian va cic han du bao khac nhau. Hay noéi cach khac, van dé du bao mua
han ndi mua & Pai khu vuc Bic Trung B0 1a méi va chua dugc thyc hién trén pham vi cia
bai.

Trong nhitng nam gan day, nhitng thong tin tir du bao noi mua da dugc cung cap tur
nhiéu trung tdm trén thé gisi, nhu nhu hé théng du bao mua CFS cua NCEP (Hoa Ky), dy
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b4o muia va ndi mua cta Trung tdm dy bao han vira chau Au (ECMWE)... [1] da nghién
ctru danh gia két qua du bao mua han ndi mua ¢ chau Phi bang céch sir dung cac dy bao tir
ba md hinh (ECMWF, UKMO va NCEP); [?] da nghién ctu du bdo mua han noi mua trén
mot sé dai duong va dat lién & ving Nhiét d6i Chau A tir md hinh CFSv2; [3] da danh gia
Ky ndng du bdao mua trong thang tir h¢ thong du bao toan cau (EPS)... Tuy nhién, san pham
ctia cac md hinh nay ludn tiém an sai sb. Cac sai s6 ndy ngoai su khong hoan hao cua chinh
cac mo hinh con ¢ sy dong gop cia sai sb tir didu kién ban dau va diu kién bién. Vi ton
tai cAc sai s6 trong ca qua trinh nén san phim cta cac mo hinh déu can dwgc hiéu chinh dé
nhan san phim du bao pht hop vé6i s6 liéu quan tric. Néu phwong phap hiéu chinh c6 hiéu
qua c6 thé str dung san pham du bao cho cac tmg dung thuc tién.

Vé hiéu chinh mua, phuong phap hiéu chinh phan vi (QM — Quantile Mapping) da
duoc ap dung nhiéu trong viéc hiéu chinh san phim mua. C6 thé ké dén maot sb nghién cuu,
[4] da nghién ctu kha nang hi¢u chinh sai 1éch cua cac phuong phap phan vi dbi voi cac
bién nhiét d6 va luong mua; [5-6] da trinh bay chi tiét vé phuong phap QM-G; [7]dasu
dung hai phuong phap la phén vi véi xap xi gamma (QM-G) va Bayesian xac suat két hop
(BJP) dé hiéu chinh sdn pham mua dy bao han mua tir mo6 hinh pho khu vuc (RSM); [8] da
nghién cau dy tinh s6 ngay nang néng cho Viét Nam dya trén s6 lidu nhiét do da dugc higu
chinh theo phuong phap phén vi (Quantile mapping) t6 hop da mé hinh; [9] da nghién cuau
hiéu chinh cudong d6 va tan suat mua ngay tir cac mé hinh khi twong toan cau cho tram
Lang bang phuong phap Quantile mapping. .

Xuat phét tir tim quan trong v€ van dé hleu chinh mua han noi mua, nghién cau nay da
thuc hién hiéu chinh san pham mua han noi mua cua md hinh ECMWF bang phuong phap
phan vi vai xap xi gamma (QM— G) cho d6 phén giai thoi gian 5 ngay (tong luong mua 5
ngay) vai tirmg han du bao (3-6 tuan) Phan tiép theo cua bai bao s& trinh bay ve so li¢u va
phuong phap nghién cau (muc 2); két qua va phan tich (muc 3); va cudi bai bao la két luan
(muc 4).

2. SO liéu va phwong phap nghién ciru

2.1. 56 liéu

Nghién cau st dung hai bo s liéu: bd s6 liéu dy bdo mwa han noéi mua ciaa mo hinh
ECMWEF cho 20 niam trong giai doan 2000-2019 va b s6 liéu mua vé tinh TRMM lam s6
liéu quan tric.

a) BO s6 liéu du bio mua han ndi mua tir mé hinh toan cau ECMWF

S6 liéu du bao vé lugng mua ngay tir co so dit liéu du bao lai han ndi mua (Reforecast)
tr m6 hinh ECMWE trong 20 nam 2000-2019. Cac du bao lai cia ECMWF cung cip bao
gdm 11 thanh phan (member du bao) va mdi san pham du bao c¢6 han du bao 46 ngay voi
do phan giai khong gian la 1.5°%1.5°. Dé chon tot hon cac dlem ludi ndm trong cac tiéu
ving khac nhau, dé tai sir dung bo dir lidu du bao da ndi suy vé do phan giai 0.25°x0.25°.
Cac ban tin dy béo cia ECMWF dua ra lién tuc v6i tin suat 2 1an/tudn vao thir hai va thtr
nam, trong d6 bao gdm thong tin vé dy béo lai trong 20 nam tinh tir thoi diém c6 san pham
dur bao nghiép vu méi nhat. Do phan giai thoi gian cua cac du bao 1 hang ngay va dit liéu
dugc cung cap mién phi tryc tuyén tir website: https://apps.ecmwif.int/datasets/data/s2s/.

b) B sb liéu mua quan tric tir vé tinh TRMM

S6 liéu mua vé tinh (Dit liéu mwa TMPA 3B42V7): La san pham s6 liéu mua 03 gio,
d6 phan giai 0.25°x0.25° cia TMPA 3B42V7 dugc tai vé tir NASA (https://pmm.nasa.gov/
data-access/downloads/trmm) trong 20 nam 2000-2019.

2.2. Phwong phap hiéu chinh phan v véi xdp xi gamma (QM-G)

Phuong phap hiéu chinh phan vi VGi Xap xi gamma trong nghién ctru nay dya trén gia
dinh ban dau rang ca phan b6 cuong d6 duoc quan trac va du bao déu gan dung voi phin bd
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gamma (Hinh 1). Viéc hiéu chinh dugc thuc hjén dua vao phan bd cua quan tgéc va duoc
thyc hién cho ting phén vi. [10-11] da chi ra rang sir dung ham gamma cho bién mua hi¢u
qua hon so vai cac bien khac.
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Hinh 1. So d6 phwong phap hiéu chinh phan vi (Quantile mapping) [8]. |

2.3. Cdc chi sé danh gid dinh lwong

Pé ung dung duge mot phuong phap hiéu chinh vao trong nghiép vu du bao doi hoi
trude hét 1a danh gia duoc két qua sau hiéu chinh. Co rat nhidu phuong phap danh gia,
trong khéa luan nay sé& sir dung phuong phap danh gia bang céac chi s6 thong ké.

V6i F 1a gia tri du bao tir md hinh, O 13 gia tri quan trac. Céc chi sb thong ké duoc tinh
nhu sau:

a) Sai s trung binh hay sai s6 hé théng ME (Mean Error)

ME= Z =1 (Fi = 0y) 1)

Chi s6 ME biéu thi sai sb trung blnh ctia md hinh so véi quan tric, cho biét xu hudéng
léch trung binh cua gié tri du béo so véi gia tri quan tric nhung khong phan anh d6 16n cia
sai 1éch, né. Gia tri ME nam trong khoang —oo dén +oo. V4i gia tri ME = 0 m6 hinh dugc
coi 1a “hoan hao”. Néu ME duong dong nghia vai gia tri md hinh cao hon gia tri quan trac.
ME am thi gia tri md hinh thap hon gia tri quan trac.

b) Sai s tuyét d6i trung binh (MAE— Mean Absolute Error)

MAE= -3, [F; — O] ¥y
Chi s6 MAE biéu thi bién d6 trung binh cta sai s6 mo hinh nhung khéng néi 1én xu
hudng 1éch cua gia tri du bao va quan tric. N6 sir dung dé do do chinh xac. Gia tri MAE
nam trong khoang (0, +00), gié tri ciia nd cang nho thi @6 chinh xéac cang 16n. Khi MAE =
0, gi tri cia md hinh hoan toan tring khép véi gia tri quan tric, mo hinh dugc xem 1a “ly
tuéng”.
¢) Sai sé trung binh quan phuong (RMSE— Root Mean Square Error)

RMSE= \/%zg;l(l:i —0))2 ©)

Chi s6 RMSE biéu thi d6 16n trung binh cia sai s6. Dac biét RMSE réat nhay véi nhiing
gia tri sai s6 16n. Phép toan binh phuong trong cin bac hai c6 tic dung khuéch dai sai s6.
Do d6 néu cac gia tri F va O c¢6 d¢ léch khong 16n thi RMSE cang gan MAE, sai s6 mo
hinh cang 6n dinh. Gia tri RMSE nam trong khoang (0, +0).

d) Hé sb twong quan (Correlation Coefficient)

1 wn = —
CORR = S 2i=1(Fi—-F)(0i-0) 4)
L E-P2LEL, 0-0p2
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Chi s6 CORR dung dé do mbi quan hé tuyén tinh gitra du bao va quan tric, chi phan
anh quan h¢ dong bién hay nghich bién. Ty n6 khong cung cip thong tin vé do nghiéng cua
dudng h01 quy. Chi s nhay cam véi gia tri 16n, tan man, khong nhay cam véi bias. Gia tri
CORR nam trong khoang (—1, 1) hé s6 twong quan cang gan 1 thi cang tét. Gia tri 1y tudong
trong truong hop nay la CORR = 1.

2.4. Cac chi sé ddnh gid pha

a) Chi sb brier score
BS =< 2N, (Fi — 0y)? 5)

Brier score la chi s6 danh gia muc d6 chinh xac cua cac du bao xac suat. Trong d6 Fi 1a
xac sudt cua lan dy béo thi i va Oi la quan trac tuong tmg voi phién dyu bao d6, Oi nhén gia
tri 1a 1 néu su kién xdy ra va 0 néu su kién khong xay ra, N 1a s0 lugng cac sy kién dugc du
béo. BS ¢6 gia tri nam trong khoang (0—1) v&i két qua 1y tuong 13 0 — twong Gng véi do
chinh x4c hoan hdo va gia tri t¢ nhat 1a 1 twong Ung véi du bao sai hoan toan. Gia tri BS
cho chung ta biét sai s6 binh phuong trung binh ctia gia tri du bao x4c suit.

b) Buong cong ROC

buong cong ROC (receiver operating characteristic curve) la dudng cong thé hién
mdi quan hé giita xac sut phat hién POD (probability of detection) va ty sudt canh béo sai
FAR (False alarm rate) tai mot ngudng xac suat nao d6. Néu dudng cong nam doc theo
dudng chéo no skill, nd thé hién du bao khong c6 k¥ ning. Néu dudng cong cang hudng xa
vé phia goc trén bén trai cua biéu d6, né ham ¥ du bao cang co k§ niang cao (khi POD c6
xéc suat cao hon FAR). Néu duong cong nam dudi dudng chéo no skill c6 nghia 1a k¥ ning
du bao am (FAR cao hon POD).

Bing 1. Tinh hudng c6 thé xay ra trong danh gia du bao su kién mua c6/khong xay ra

. Quan Trac
D bao (o) Khong Tong dw béo
Co H F H+F
Khong M CN M+CN
Tong quan tric H+M F+CN H+F+M+CN

Trong d6 H = du bao cd, quan trac co; M = dy bao khdng, quan trac c6; F = du béo co,
quan trac khong; CN = dy bao khong, quan trac khong.
+ Xac suat phat hién
H

POD cho biét kha nang thanh cong ctia mé hinh, c6 gié tri trong khoang (0, 1), POD =
1 1a gia tri ly tuong mo hinh duge xem la hoan hao.
+ Ty suat canh bdo sai

F
FAR = — (7)

FAR cho biét ty 16 mo phong/dy bao khéng cia
mo hinh (mo hinh cho két qua c6 nhung thyc t& ., S x (R4
hién tuong khong xay ra). Gia tri FAR bién doi tor  , s A
(0, 1), tbi vu FAR = 0. |

¢) AUC (Area under the ROC Curve) ‘

AUC la khoang dién tich dugc tinh tr duong |
cong ROC dén diém dudi ciing bén phai ciia do thi,
gia tri AUC cung cép thude do hiéu suat tong hop
trén tit ca cac ngudng phan loai c6 thé. Mot cach
dién giai, AUC 1a xac sudt ma mo hinh xép hang
mot vi du tich cuc ngéu nhién cao hon mét vi du
tiéu cuc ngau nhién. AUC nam trong khoang gia tri —————————
tr 0 dén 1. Mot mé hinh c6 du doén sai 100% c6 Hinh 2. D8 thi duong cong ROC

PODY (Hit Rate)
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AUC 1a 0.0; m6 hinh ¢6 dy dodn chinh xac 100% c6 AUC la 1.0. M6 hinh khéng c6 k¥
nang c6 gia tri AUC 1a 0,5.

3. Két qua va phén tich

3.1. Két qud sai sé trung binh ME

Nhu da tr@nh bay [y cl}uong II, mua du bao han néi mua tir md hinh EC c¢6 han du bao
la 45 ngay. Doi véi yeu to du bao la tong lwong mua 5 ngay, s€ ¢6 45/5 = 9 han dy bao (9
leadtime). K&t qua hiéu chinh cua tieng leadtime s€ duoc trinh bay dudi day.

Bang 2. Két qua danh gia ME tong lugng mua 5 ngay giita TRMM va S2S sau hiéu chinh cho khu
vuc Bic Trung B trong 20 ndm tir 20002019 ddi vai cac leadtime khac nhau.

Leadtime Thang Thang Thang Thang Thang Thang Thiang Thang Thang Thang Thang Thang
1 2 3 4 5 6 7 8 9 10 11 12

1 3,812 0,242 -1,778 -0,861 0,566 0,452 -2282 2,166 -3,976 3,434 459 1,975
2 2,804 -0122 -0102 -145 7573 4,017 -7,959 -1929 -8,025 2,712 7,366 2,36
3 2,254 0684 -1072 -0,738 5401 8,326 -8,173 4,805 -9,345 5389 8,749 0,845
4 1,204 1429 0,041 -1,224 2,51 7,264 4,047 -3,842 5462 5292 5,096 0,765
5 1,492 1,098 -0813 -0,599 -0,318 4851 -1957 -1414 -1451 1,787 3,82 0,297
6 1,036 2,017 0051 -1622 -2998 435 2335 203 2536 033 3276 -0,286
7 1,186 164 -0923 -0507 -2,031 4942 -1114 -0,799 0,247 1,071 2,492 0,557
8 1,296 1,527 0,009 -1414 -2,38 5,82 1,011 -3,117 3,493 -0,203 1,248 0,382
9 1,013 1,759 -0,223 -0,921 -0,823 5794 -1,899 -1272 3219 -0,685 1,65 0,585

Tir bang 2 c6 thé thy, sai s6 ME sau hiéu chinh tir thang 12—-3 bé hon so véi thang 5—
10. Thang 10-2 va thang 6, ME xu hudng thién duong (chung to gia tri du bao cé xu hudng
cao hon gia tri quan tric). Cac thang con lai hau nhu cé xu hudng thién &m (chung to gia tri
du bao cé xu hudng thap hon gia tri quan tric). Trong giai doan tir tuan tha 3 dén tuan thir
6 (twong ung Vai leadtime 4-9) c6 thé thiy sai s6 ME tuong ddi bé, bé hon so véi cac
leadtime 1-3.

ME ECMWF-TRMM 5day ensmean lead4 ME gamma-TRMM 5day ensmean lead4
Jan Feb Mar Feb Mar

20°N]-

S

Jul

lDA’E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 108°E

Hinh 3. Két qua danh gia ME téng luong mua 5 ngay gitta TRMM va S2S truéc va sau hiéu chinh
cho khu vuc Bic Trung B trong 20 nam tir 2000-2019 ddi véi leadtime = 4.

Tur hinh 3 ta c6 thé thay, dbi véi mua du bao trude higu chinh, tir thang 11 dén thang 3,
ME c6 xu hudng thién duong (ching to gia tri du bao c6 xu hudng cao hon gia tri quan
tric) 4-8 mm; riéng phia nam khu vyc tir thang 11-12 I6n hon 12 mm. Tir thang 5 dén
thang 10, ME c6 xu hudng thién &m (chang to gia tri du bao c6 xu huéng thap hon gia tri
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quan tric); riéng thang 7-9 nhiéu noi bé hon —12 mm. Sau khi hi¢u chinh c6 thé thy, hiu
hét cac thang c6 xu huéng thién duong (trong khi cac thang 124 c6 sai s6 kha bé 0-2 thi
cac thang 6, 9, 10,11 van con nhiéu vang sai 6 16n, tuy nhién di giam dang ké so véi trudc
khi hiéu chinh.

ME ECMWF-TRMM 5day ensmean lead9 ME gamma-TRMM 5day ensmean lead9
Jan Feb Mar

Feb Mar

Aug &

Dec

104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E T04°E 105°E 106°E T04°E 105°E 106°F

Hinh 4. Két qua danh gia ME téng lugng mua 5 ngay gitta TRMM va S2S truéc va sau hiéu chinh
cho khu vyc Bic Trung Bo trong 20 nam tir 2000-2019 di véi leadtime = 9.

Tir hinh 4 ta c6 thé thy, dbi v6i mua dy bao trude hiéu chinh, twong tu nhu leadtime =
4, tir thang 11 dén thang 3, ME ¢6 xu huéng thién dwong (chung té gia tri du bao co xu
hudng cao hon gia tri quan tric) 2-8 mm; riéng phia nam khu vuc tir thang 11-12 I6n hon
12 mm. Tir thang 4 dén thang 10, ME c6 xu huéng thién am (ching to gia tri du bao co xu
huéng thap hon gia tri quan trac) —4 dén —8 mm; riéng tir thang 8-10 nhiéu noi bé hon —12
mm. Sau khi hiéu chinh, gia tri ME tét hon 16 rét. Co thé thiy, hau hét cac thang trong nam,
ME c6 gia tri kha bé (pho bién —4—4 mm); riéng cac thang 5, 7, 9 ¢6 noi <12 mm.

3.2. Két qua sai sé trung binh tuyér doi MAE, sai s6 qudn phirong RMSE doi Véi tong lwong
mua dw bao 5 ngay

Tir bang 3 c6 thé thiy, sai s6 MAE va RMSE sau hiéu chinh tir thang 12—4 bé hon so
véi thang 5-11. Trong d6, thang 2 ¢6 gia trj sai s6 bé nhat, thang 9 ¢o gia tri sai s6 1on nhét.
Céc sai s6 trong giai doan tir tuan thir 3 dén tuan tha 6 (twong Gng véi leadtime 4-9) ¢o gia
tri 1on hon so vai leadtime 1-3. Cac gia tri cia RMSE cua hau hét cac thang trong nim
khong sat véi gia tri cuaa MAE chiing t6, sai s6 cia mo hinh khdng 6n dinh, nhiéu gia tri tan
man lon, dac biét la tu thang 9-10.

Bang 3. Két qua danh gia MAE, RMSE téng lwong mua 5 ngay gitta TRMM va S2S sau hiéu chinh
cho khu vuc Béc Trung B trong 20 nam tir 2000-2019 ddi véi cac leadtime khac nhau.

Leadtime Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang  Thang Thang
1 2 3 4 5 6 7 8 9 10 11 12

MAE 6,026 3,092 6,8 15499 28,811 26,134 28,641 38,404 54,763 40,57 16,903 6,086

1 RMSE 14371 7,836 14,688 24,796 44,154 41922 43,826 56,816 83,504 80,372 39,562 17,421
MAE 5909 3,655 6,729 16,031 34,275 30523 33582 42,825 65906 55785 22,663 5,789

2 RMSE 13518 8,73 14528 25,02 51,665 46,984 51,992 62,368 101,37 99,161 54,996 19,645
MAE 5962 4,793 9,13 17,531 34,518 36,463 36,158 45,826 70,885 57,815 24,777 5975

3 RMSE 14,496 11,598 18,354 26,499 50,066 55,642 53,813 68,934 105058 98,78 54,36 17,981
MAE 5,808 4,99 8,109 16,832 33,085 35524 38,669 47,29 75077 63,062 24986 4,959

4 RMSE 13,808 12,017 16,284 25919 47,203 53,057 59,29 68,537 110,749 108,103 52,969 15,069
MAE 5734 5465 9,125 17,078 30,051 35271 42,491 50,024 77,799 63,398 21,201 5,153

5 RMSE 14,11 12,417 17,858 26,365 44,036 52,772 63,756 72,876 114,432 105293 48,914 1596
MAE 5899 5303 8415 17,272 30,878 35498 42,129 47,871 77,478 56,703 20,142 4,736

6 RMSE 14,47 12,678 16,954 26,61 43,893 53,458 63,54 69,267 11588 97,267 42,602 13,534
7 MAE 5687 5648 9,091 17,349 30,458 33,707 43,222 48,933 78,635 58,662 21,656 4,807




Tap chi Khi twong Thuy van 2023, 748, 77-89; d0i:10.36335/VNJHM.2023(748).77-89 83

Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang

Leadtime 1 2 3 4 5 6 7 8 9 10 11 12
RMSE 13489 12536 17,712 26,606 44,267 50,277 64,039 70,254 112,999 96,143 49,125 14,531
MAE 5,887 5,328 8,635 16,722 31,22 36,124 42,567 48,755 81,998 60,412 20,532 5,65
8 RMSE 14,029 12471 17,455 25,807 44,674 54,811 63,67 71,193 120,525 103,209 44,5553 15,22
MAE 5,437 5,566 8,584 17,301 30,665 33,443 43 48,425 81,149 61,792 21,299 4,651
9 RMSE 13617 12,854 17,2 26,58 43,838 50,058 66,573 69,32 117,639 101,163 46,743 13,459
MAE ECMWF-TRMM 5day ensmean lead4 MAE gamma-TRMM 5day ensmean lead4

Feb Mar Feb Mar

IDA’E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E N N | e | °| 104°E 105°E 106°E 104°E 105°E 106°E

104°E 105°E 106°E

Hinh 5. Két qua danh gia MAE tong lwong mua 5 ngdy giita TRMM va S2S truéc va sau hiéu
chinh cho khu vic Béc Trung B6 trong 20 nam tir 2000-2019 ddi voi leadtime = 4.

Tir hinh 5 ta ¢ thé thy, dbi véi mua du béo trude hiéu chinh, tir thang 12 dén thang 3,
MAE cé gi tri nho hon cac thang con lai (612 mm), sai s6 bé. Tur thang 4 dén thang 11,
MAE c6 gia tri [6n hon (>18 mm). Sau khi hi¢u chinh, gia tri MAE cua cac thang 12-3 t6t
hon 13 rét, sai s6 giam xubng con 4-8 mm. Tuy nhién tir thang 4-11, sai sé sau hiéu chinh
it c6 su thay d6i so véi truéc khi hiéu chinh.

RMSE ECMWF-TRMM 5day ensmean lead4 RMSE gamma-TRMM 5day ensmean lead4
Jan Feb Mar Apr Feb Mar

Sep
20°N
19°N]
18°N|

104 105°E 106°E

104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E 1

Hinh 6. Két qua danh gia RMSE téng luong mwa 5 ngay gitta TRMM va S2S truéc va sau hiéu
chinh cho khu vuc Bac Trung Bé trong 20 nam tir 20002019 d6i vai leadtime = 4.

Tur hinh 6 ta c6 thé thay, di véi mua du bao truéc hiéu chinh, twong ty nhu MAE, tir
thang 12 dén thang 3, RMSE c6 gi4 tri nhé hon cac thang con lai (12-18 mm), sai sb bé. T
thang 4 dén thang 11, MAE c¢6 gia tri Ién hon (>21 mm). Sau khi hiéu chinh, gia tri RMSE
ctia cac thang 12—3 tbt hon, sai s6 giam xubng con 9-15 mm. Tuy nhién, tir thang 4-11, sai
s6 sau hiéu chinh it co sy thay ddi so véi trudc khi hiéu chinh.
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3.3. Két qud hé sé tirong quan CORR ddi Véi tong lirong muwa dw bdo 5 ngay

Tir hinh 7 c6 thé thiy, hé s twong quan cua leadtime = 4 tét hon mot chit so Vi
leadtime = 9. Truéc va sau khi hiéu chinh, hé sé twong quan cua cac leadtime kha thap (phd
bién 0-0,4), chung to6 quan tric va du bao co quan hé ddng bién nhung it tuyén tinh voi
nhau. Sau khi hiéu chinh, hé sé twong quan hau nhu khong cai thién hon so véi truée khi
hi¢u chinh.

CORR ECMWF-TRMM 5day ensmean lead4 CORR gamma-TRMM 5day ensmean lead4
Jan Feb Mar Apr Jan Feb Mar Apr
20°N 20°N
19°N 19°N
18°N 18°N 10
06
May Jun Jul Aug May Jun Jul Aug
04
20°N 20°N
0.2
19°N 19° 0.0
’\ -02
18°N 18°N)
-04
Sep Oct Nov Dec Sep Oct Nov Dec -06
)
20°N 20°N -10
19°N 19°N
18°N 18N
T04°E 105°E 106°E T04°E 105°E 106°E T04°E 105°E 106°E TO4°E 105°E 106°E T04°E 105°F T T04°E 105°E 101 T04°E 1 106" 04°F 105°E 1
CORR ECMWF-TRMM 5day ensmean lead9 CORR gamma-TRMM 5day ensmean lead9
Feb Mar

Jan Feb Mar
Y
Sep

20°Nf--
19°N
18°N

1

Hinh 7. Két qua danh gia CORR téng lugng mwa 5 ngay gitta TRMM va S2S truéc va sau hiéu
chinh cho khu vuc Bac Trung Bé trong 20 nam tir 20002019 d6i vai leadtime = 4 va 9.

<

Nor Dec 06

3.4. Két qud chi so BS doi Véi tong lieong muwa dw bao 5 ngay

Du6i déy la két qua danh gia bang chi s6 BS dbi voi tong lugng mua dy bao 5 ngay tir
leadtime = 4 dén leadtime = 9 trudc va sau khi hiéu chinh.

Brier score: ECMWF vs TRMM | 5day, lead=4 Brier score: ECMWF vs TRMM | 5day, lead=5 Brier score: ECMWF vs TRMM | 5day, lead=6

0.8 0.8 0.8

0.6

0.4

0.2

0.0 L Lo
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thresholds (mm) thresholds (mm) thresholds (mm)
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Brier score: ECMWF vs TRMM | 5day, lead=7 Brier score: ECMWF vs TRMM | 5day, lead=8 Brier score: ECMWF vs TRMM | 5day, lead=9

0.8 ros 0.8

0.6

0.44

0.2

0.0

1 10 30 50 80 500 10 30 50 80 500 1 10 30 50 80 150 300 500
thresholds (mm) thresholds (mm} threshalds (mm)

Hinh 8. Két qua danh gia BS ddi véi tong lugng mua 5 ngay gitta TRMM va S28 trudc hiéu chinh
cho khu vyc Bic Trung Bo trong 20 nam tir 2000-2019 tir leadtime = 4 dén leadtime = 9.

Ta thdy, két qua cta cac leadtime tir 4 dén 9 gan nhu twong dong nhau, tong lugng mua
cang cao kha ning phat hién cang tot. Cu thé, dbi voi lugng mua thap (R = 1mm, 10mm,
30mm) thi chi s6 BS déu cho gia tri cao, diéu nay cho thay kha ning phat hién lugng mua,
mua nho ciia mo hinh 1a twong d6i kém. Tuy nhién, véi luong mua R = 50 mm, gi4 tri BS
da cai thién trong thay khi chi 16n hon 0,2 mét chut, cho thdy k¥ ning cai thién hon di véi
viéc phat hién cac lwong mua vira va mua rao. V&i cac lugng mua ting dan R= 80mm,
150mm va 300mm, gia tri cua chi s6 BS giam dan tir 0,1, cho théy sai s6 dbi v&i du bao pha
& cac ngudng mua to dén rat to 1a rat thap.

Brier score: ECMWF_gamma_carr. vs TRMM | 5day, lead=4 Brier score: ECMWF_gamma_corr. vs TRMM | Sday, lead=5 Brier score: ECMWF_gamma_corr. vs TRMM | 5day, lead=6
1.0 10 1.0
0.8 0.8 0.8
0.6 0.6 0.8

0.4 0.4
) I I I I )
L oo - _— Lo

1 10 30 50 80 150 300 500 50 80 150 300 500 1 10 30 50 80 150 300 500
thresholds (mm) thresholds (mm) thresholds (mm)

Brier score: ECMWF_gamma_corr. vs TRMM | 5day, lead=7 Brier score: ECMWF_gamma_corr. vs TRMM | Sday, lead=8 Brier score: ECMWF_gamma_corr. vs TRMM | 5day, lead=9
10 1.0 10
0.8 0.8 0.8
0.64 0.6 0.6
0.4 0.4 0.4

0.24 0.2

0.0+

1 10 30 50 80 10 30 50 80 150 300 500 1 10 30 50 80 150 300 500
thresholds (mm) thresholds (mm) thresholds (mm)

Hinh 9. Két qua danh gia BS di véi tong lugng mua 5 ngay gitta TRMM va S2S sau higu chinh
cho khu vyc Béc Trung B trong 20 nam tir 2000-2019 tir leadtime = 4 dén leadtime = 9.

Ta thdy, két qua cta céac leadtime tir 4 dén 9 sau hiéu chinh ciing gidng nhu truée hiéu
chinh, gin nhu twong déng nhau, tong lugng mua cang cao kha nang phat hién cang t6t.
Tuy nhién, trong khi d6i véi lugng mua 16n (R >30 mm), chi s6 BS sau hiéu chinh gan nhu
khong thay d6i so voi truge hiéu chinh thi d6i lwong lugng mua bé (R = 1mm, 10mm) cho
thiy kha ning phat hién tot hon dang ké, nhat1aR = 1 mm.

3.5. Két qud danh gid duwong cong ROC déi Véi tong heong muwa 5 ngay

Duéi day 1a két qua danh gia duong cong ROC ddi véi cac ngudng mua khac nhau cua
leadtime = 4.
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ROC: ECMWF vs TRMM
threshold=1 (mm) | 5day, lead=4

ROC: ECMWF vs TRMM
threshold=10 (mm) | 5day, lead=4

ROC: ECMWF vs TRMM
threshold=30 (mm) | Sday, lead=4
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Trudc hiéu chinh, ¢ thé thiy, voi lugng mua tir 1 dén 150mm, ROC curve chu yéu
nam & phia trén bén trai ciia duong chéo no skill, diéu nay cho thdy moé hinh c6 k¥ ning
trong viéc du béo cac lugng mua niy, tuy nhién voi gia tri AUC tir 0,63-0,75, cho thay k¥
ning du bao & muc trung binh. Vi cac lwong mua 16n, tir 300-500 mm, ta c¢6 thé thiy mo
hinh thé hién khong c6 k¥ ning v6i duong cong ROC gan nhu tring véi duong chéo no

skill va gia tri AUC = 0,5-0,53.

Sau hiéu chinh, ciing gidng nhu trudc hiéu chinh, v6i lwong mua tir 1 dén 300 mm,

False Positive Rate

ROC curve chil yéu ndm ¢ phia trén bén trai ctia dudng chéo no skill, tuy nhién véi gi tri

AUC da tang 1én dang ké tur 0,72-0,92, dac biét la voi R =300 mm, giatri cua AUC =0,92.
Véi lugng mua 500 mm, gan nhu khong cé su thay doi sau hiéu chinh, thé hién khong cé

k¥ niang v6i duong cong ROC gan nhu tring véi duong chéo no skill va gia tri AUC =

0,49.
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ROC: ECMWF_gamma_corr. vs TRMM ROC: ECMWF_gamma_corr. vs TRMM ROC: ECMWF_gamma_corr. vs TRMM

1o threshold=50 (mm) | 5day, lead=4 o threshold=80 (mm) | 5day, lead=4 10 threshold=150 (mm) | 5day, lead=4
0.8 0.8 /,’ 0.8
’// -
2 p g 2
206 - 306 !é 06
8 3 E
v 04 - 04 v 04
= g £
02 0.2 0.2
AUC=0.77 ’/’ Alic=0 gt AUC=0.84
- "
0.0+~ - 0.0
0.0 02 04 06 08 10 007 05 o s 0% 0 0.0 02 04 06 08 10
False Positive Rate Fa’\se Positive Rate False Positive Rate
ROC: ECMWF_gamma_corr. vs TRMM ROC: ECMWF_gamma_corr. vs TRMM
o threshold=300 (mm) | 5day, lead=4 10 threshold=500 (mm) | 5day, lead=4
X ~ \ L
77 Hinh 11. Buong cong ROC véi

v o ) | Cac ngudng mua khic nhau dbi
V6i tong lugng mua 5 ngay giira
g s TRMM va S2S sau hiéu chinh cho
khu vuc Béc Trung Bo trong 20

nam tr 2000-2019 leadtime = 4.

0.6

True Positive Rate

True Positive Rate

-
0.2 e 0.2

AUC=0.92 V4 AUC=0.49

- .

0.0+ 0.0+

0.0 0.2 0.4 0.6 08 10 0.0 0.2 0.4 0.6 0.8 10
False Positive Rate False Positive Rate

4. Két luan

Qua két qua budc dau nghién ctu hiéu chinh du bdo mua han noéi mua caa md hinh
ECMWEF véi cac han dy bao khac & khu vuc Bac Trung Bo, nhom nghién ciu rat ra mot s6
két luan nhu sau:

Sau khi hiéu chinh, cac gia tri sai s6 nhuw ME, MAE, RMSE giam di & rét, dic biét la
tir thang 12 dén thang 3 nim sau. Riéng thang 7-9, tuy sai s6 da giam so véi truéc higu
chinh, tuy nhién van con nhiéu viing (chu yéu la phia Nam khu vyc) van con ton tai sai s6
I6n

Cac sai 56 vai han dy bao tir tuan thtr 3 dén tuan thtr 6 ¢ gia tri 16n hon so véi han dy
bao tir tuan 1 dén tuan 2. Cac gia tri cia RMSE cua hau hét cac thang trong nim khong sat
Véi gia tri cia MAE chuang to, sai s6 cia md hinh khéng 6n dinh, nhiéu gia tri tan man 16n,
dac biét la tir thang 9-10.

Trudc va sau khi hiéu chinh, hé s twong quan kha thap, chimg té quan tric va du bao
c6 quan hé dong bién nhung it tuyén tinh véi nhau. Sau khi hiéu chinh, hé s twong quan
khéng cai thién hon, tham chi ¢6 thang con giam so vai trudce khi hiéu chinh.

Két qua danh gia chi s6 BS ciia cac leadtime trudc va sau hiéu chinh gan nhu tuong
d6ng nhau, tong luong mua cang cao kha nang phat hién cang tét. Tuy nhién, trong khi ddi
véi lwong mua 16n (R = 30mm, 50mm, 80mm, 300mm, 500mm), chi sé BS sau hiéu chinh
gan nhu khong thay doi so véi trudc hiéu chinh thi d6i luong luong mua bé (R = 1mm,
10mm) cho thay kha ning phat hién tot hon dang ké, nhat 1a R = 1mm.

Trudc va sau khi hiéu chinh, voi lugng mua tur 1 dén 300mm, ROC curve chu yéu nam
O phia trén bén trai cua duong chéo no skill, tuy nhién véi gia tri AUC sau hiéu chinh da
tang 1én dang ké. V¢i lugng mua 500mm, gan nhu khong c6 sy thay doi sau hiéu chinh, thé
hién khong c6 k¥ nang voi duong cong ROC gan nhu tring voi duong chéo no skill.

bong gop cua tac gia: Xay dung y tuong nghién cou: HT.T.H.; P.V.N.; Xu ly sO ligu:
N.V.L., P.T.H.; Viét ban thao bai bao: H.T.T.H.,, N.V.L., P.V.V.; Chinh stta bai bao:
HT.T.H,P.T.H.

Loi cim on: Tap thé tAc gia xin trén trong cam on Dé tai “Nghién ciru xay dung cong ngh¢
du bdo mua han noi mua tir mot s6 mo hinh toan cau két hop véi mé hinh thity van dé phuc
vu quan ly ngudn nudc, didu tiét hod chia cho khu vuc Bic Trung Bo”, mi sb
TNMT.2022.02.17 d4 hd trg nhom nghién ciu vé s6 lidu va phuong phéap luan.
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Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1a cong trinh nghién cuu cua tap thé
tac gid, chua duoc cong bo ¢ dau, khong duoc sao chép tir nhitng nghién ciu trude day;
khdng co su tranh chap lgi ich trong nhom téc gia.
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Application of the quantile mapping method with gamma
approximation (QM-G) for sub-seasonal to seasonal rainfall
forecast over North central region
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Abstract: The timescale from 10 days to 2 months (sub—seasonal to seasonal) is important
in water resource management, reservoir regulation, both irrigation and hydroelectricity,
as well as agricultural scheduling in the North Central region. However, it is also
impossible to deny the fact that, in Vietnam in general and the North Central region in
particular, the sub season forecasting skills are still low. The authors corrected the sub—
seasonal to seasonal rainfall forecast of the ECMWF model based on the quantile mapping
method with gamma approximation (QM-G) for the total rainfall of 5 days with each
forecast period (3-6 weeks). Two main data sets include: the ECMWF model's sub-
seasonal rainfall forecast data set for 20 years in the period 2000-2019 and the TRMM
satellite rain data set. The results show that: After correcting, the ME, MAE, RMSE values
decreased significantly, especially from December to March next year. Besides, in July—
September, although the bias has decreased compared to before the correction, there are
still many areas (mainly in the southern region) that still have large bias. However, the
correction by QM-G did not improve the correlation, even some month it decreased
compared to before correction.

Keywords: Sub-seasonal to seasonal; Bias correction; ECMWF; QM-G, North Central
Region.
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