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Tém tit: Trong nghién ciru niy nhom tac gia danh gia kha ning du bao mua do bio bang mod
hinh RAMS véi thoi han 3 ngay cho khu vuc Viét Nam c6 stir dung hai so dd dbi luu Kuo va Kain-
fritsch. Nhom nghién ctru tién hanh cic phuong an thir nghiém bang phwong phap ludi 1ong va
thay d6i luan phién hai so d6 d6i luu nay lam ludi 1 va ludi 2, tir d6 dua dén két qua: Vi han dy
bao 24h nén sir dung phuong an K-K dé dy bao ngudng mua vira (16-50mm) va mua to (50-
100mm); Han du béo 48h nén sir dung phuong an K-KF dé du bao mua do bio cho ngudng muwa
vira va phuong an K-K dé du bao cho ngudng mua to; Han dy bao 72h nén sir dung phuong an K-
KF dé dy bao ngudng mua vira va mua to. Ngudng mua trén 100 mm, cac han du bao cho két qua
du béo kém, hau nhu khong dy bao duogc. Tir nhitng két qua trong nghién ciru ndy c6 thé giup du
bao vién c6 thém thong tin phuc vu cho viée dy bao mua do bao trén khu vuc Viét Nam.

Tuwr khoa: Nghién ctru va du bao mua, bao.

1. M& dau

Béo 1a mét trong nhiing hién tugng thoi tlet
vO cung nguy hiém, gdy anh huong lon toi nén
kinh té, x3 hoi cta nhleu qudc gia ven bién, dic
biét 1a ddi vi nhimg qubc gia c6 dudng bo bién
dai nhu Viét Nam. Khi no6i téi bdo nguoi ta
thuong dé cép toi nhimng hé qua ma né gy ra
nhu gi6 manh, song lom, nudc dang do bao va
ddc biét mua lén. Theo mét nghién ctru cua
Prat [1], khi dya vao so lidu toan cdu cia
NOAA, $6 liéu vé tinh, $6 li¢u phan tich va dua
ra két luan mwa do bdo anh huong té1i mot dién
tich kha 16n trén hau hét cac chau luc, cu thé
khu vie Dong A, bdo nhiét d6i cung cép luong
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mua khoang 11% lugng muwa hing nim ciia khu
vuc (chi ding sau dong Phi 12%). Voi anh
huong 16n nhu vay nén nhimng nghién ciu vé
mua trong bao ¢ khu vuc nay va dac biét 1a ¢
Viét Nam 1a mot van dé rat cép thiét.

Hién nay c6 rat nhiéu cong trinh nghién ciru
du bao mua do anh hudéng cua bio trén thé gisi
nhu cong trinh ctia Chen L. va ccs (2010) [2]
da tién hanh mo ta ving mua c6 lién quan dén
bdo d6 bd va nhimg hé thng thoi tiét twong
{mg, ddng thoi tac gia ciing chi ra nhitng co ché
vat 1y quan trong anh hudng toi lwong mua va
phan bo mua do bio d6 bo. Nhém nghién ctru
dua ra cac co che anh huong dén Iluong mua do
bdo gdbm: ngudn Am, vin chuyén ngoai nhiét
d6i, dia hinh, hé thong ddi luu qui md vira, 16p
bién. Tu viéc nghién ciru tht nghiém, nhom
nghién ctru dua ra két ludn, ngudn 4m trong 16p
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ngudn hoi nude trong dat lién (hd, song, hoi
nudc bdo hoa gan bé mat...) gop phan lam
ting dang ké luong mua cta bao do bg.

muec thip 14 ngudn cung cip mua khi bdo dé b,
hodc khi bao d6 bd tuong tac vdi su khoi phat
gi6 mua, cling nhu van chuyén thang ding cua
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Hinh 1. Anh huéng boi mua do bao dbi v6i cac khu vuc trén thé gisi [1].

Bang 1. Tén con bio va s truong hop bio duoc ding trong nghién ctru

%)
gl

STT Tén bao THI TH2 TH3

1 KETSANA 00227/09/2009 00228/09/2009 00229/09/2009
2 MUIJIGAE 00z09/09/2009 00z10/09/2009 00z11/09/2009
3 MIRINAE 00z30/10/2009 00z31/10/2009 00z01/11/2009
4 PARMA 00z11/10/2009 00z12/10/2009 00z13/10/2009
5 CONSON 00z15/07/2010 00z16/07/2010 00z17/07/2010
6 CHANTHU 00z20/07/2010 00z21/07/2010 00222/07/2010
7 HAIMA 00222/06/2011 00223/06/2011 00224/06/2011
8 NETSAT 00227/09/2011 00z28/09/2011 00229/09/2011
9 NALGAE 00z02/10/2011 00z03/10/2011 00z04/10/2011
10 NOCKTEN 00z28/07/2011 00z29/07/2011 00z30/07/2011
11 KAITAK 00z15/08/2012 00z16/08/2012 00z17/08/2012
12 GAEMI 00z04/10/2012 00z05/10/2012 00z06/10/2012
13 SONTINH 00226/10/2012 00z27/10/2012 00z28/10/2012
14 BEBINCA 00z21/06/2013 00222/06/2013 00223/06/2013
15 RUMBIA 00229/06/2013 00z30/06/2013 00z01/07/2013
16 MANGKHUT 00z05/08/2013 00z06/08/2013 00z07/08/2013
17 NARI 00z13/10/2013 00z14/10/2013 00z15/10/2013
18 WUTIP 00228/09/2013 00z29/09/2013 00z30/09/2013
19 HAIYAN 00z08/11/2013 00z09/11/2013 00z10/11/2013
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Bén canh d6, rdt nhidu nghién ctru trong
nudc va quéc té da duoc thuc hién nhiéu nghién
ctru vé anh hudng cia sy thay doi do phéan giai,
thay d6i cac so dd tham sé héa dbi luu dén chat
lrgng mo6 phong. Cac nghién ciru trude day da
chi ra rang c6 do phén giai cao hon co thé mo
phong thuc t& hon hoan luu khi quyén quy mé
16n ciing nhu phan bd lwong mua toan cau va
khu vuc (Buonomo va ccs, 2007; Gent va ccs,
2010; Jung va ccs, 2012; Kendon va ccs, 2012;
Kiéu Thi Xin va ccs 2006, Hoang Birc Cudng
va ccs, 2008; Tran Tan Tién va ccs, 2006; Bui
Minh Ting va ccs, 2011) [3-10]. Nhu vay dbi
v6i bai toan du bdo mua no6i chung hay du bao
mua anh hudng do bdo noi riéng, viéc ha do
phan giai va thay ddi so dd tham sé héa ddi luu
14 can thiét.

2. S6 liéu

Trong nghién ctru nay thi nghi€ém dyu bao 19
con bdo, mdi con bao duoc du bao thir nghiém
3 lan, nhu vy sd truong hop du bao thir
nghiém 1a 57. S6 liéu du bao GFS ciia trung
tam NCEP duoc dung lam diéu kién ban dau va
diéu kién bién. S6 li¢u nhigt d6 mat nudc bién
trung binh tudn cia NOAA dugc cap nhat cho
cac truong hop. Ngoai ra chiing t6i con st dung
S6 lidu quan tric duoc léy tir hé théng 176 tram
khi twong trén pham vi ca nudc.

3. Phuwong phap

Nghién ctru st dung 2 ludi 16ng c¢6 dd phan
giai 1an luot 12 30 km va 7,5 km. Trong thi
nghiém nay nhom nghién ctru sit dung mé hinh
RAMS (mo6 hinh dy bao khi tugng khu vuc do
do Pai hoc Tong ’hop Bang Colorado phat trién)
v6i hai so dd déi luu 1a Kuo va Kain-Fritsch
(mdi truong hgpchay thir nghiém véi 4 phuong
an khac nhau (Kuo (ludi 1) - Kain-Fritsch (ludi
2) (ky hi¢u: K-KF) ; Kuo (luéi 1) — Kuo (ludi
2) (ky hi¢u: K-K); Kain-Fritsch (luéi 1) - Kain-
Fritsch (luoi 2) (ky hiéu: KF-KF); Kain-Fritsch
(luéi 1) — Kuo (luédi 2) (ky hi¢u: KF-K)). Han
du bao 84 gio dé danh gia kha ning du bao
lugng mua do bdo bing mé hinh RAMS véi

han du bdo 3 ngay (do $6 liéu mua thuc do tinh
tir 19h). TAm mién tinh tai, 16°N, 108°E. Ngoai
viéc ha do phén giai ludi va thay doi cac so do
dbi luu, cac thong sd ciia mod hinh dugc lya
chon nhu sau: so dd birc xa song ngin cua
Chen, song dai ciia Mahrer, diéu kién bién xung
quanh so d6 ciia Klemp va Wilhelmson.

Két qua nhén dugc tir m6 hinh s& duoc danh
gia voi so lieu quan tric thuc, nhim tim ra
phuong an t8i wu dé du bao dinh lwong mua.

+ Sai s6 trrung binh ME:

L&
ME = —Z(F; — 0g)
mn
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+ Sai s6 trung binh toan phuong RMSE:
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\
Trong do: F;la s6 lidu du bao
0,14 sb liéu quan tric
n: 1a dung luong mau
Két qua danh gia dy bao mua tai cac tram
thong qua cac diém sd danh gia FBI, POD,
FAR, CSI va PC dugc dua vao bang ngau nhién
sau (Damrath, 2002) [11]:
Hits (H) = dy bao c6 + quan tric co
Misses (M) = du bao khong + quan tric co
False alarms (F) = du béo ¢6 + quan tric khong
Correct negatives (CN) = duy bao khong +
quan tric khong
FBI= (H+ F)/(H+ M)
POD= H/(H+M)
FAR=F/(H+ F)
CSI=TS= H/(M+ F+ H)
PC=( H+ CN)/ (M+ F+ H+CN)

4. Két qua

Tién hanh d4nh gia két qua dy bdo mua tai
cac tram do anh huéng cua bdo déi voi 19 con
bao. Cac tram dugc st dung tuy thudc vao mdi
con bdo, cac tram nay s€ dugc lya chon khi
trong ban kinh 600km [12] tinh tir tam thyuc cla
bdo. Nhu viy, sb luong tram tham gia danh gia
dbi voi han 24, 48 va 72 gid twong (mg 12 4645,
5679 va 5764 tram.
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Han 24 gio

Bang 2. Biém s6 danh gia mua han 24 gi¢ (thoi han dy bao 12-36 gio)
Ngudng >16 mm >50 mm >100 mm
Diém
Pi‘;(mg FBI POD FAR CSI PC FBI POD FAR CSI PC FBI POD FAR CSI PC ME  RMSE
an
K-K 1.6 06 06 03 06 08 03 0.6 02 09 06 02 06 02 1.0 402 3250
K-KF 27 09 07 03 05 20 04 0.8 01 08 07 01 08 01 10 1646 41.20
KF-KF 22 08 06 03 06 14 03 0.8 01 08 06 01 09 00 10 99 3972
KF-K L1 05 06 03 07 06 02 0.6 02 09 05 02 07 01 1.0 006 _ 33.43

Do chinh xac PC cua cac phuong an cling
tuong dbi dong déu. Ta thay PC c¢6 xu hudng
tang dan theo cdc ngudng mua va déu dat gia tri
bang 1 v6i ngudng mua >100 mm. Piéu nay c6
thé giai thich boi cong thirc tinh PC, khi ma
ngudng mua cang nho thi giita kha nang xuat
hién CN (du bao khéng + quan tric khong)
cang nho, do dé ti 18 giita tong cua H va CN so
v6i tong H¥M+F+CN cang nho, khi ngudng
mua cang tang ti ¢ CN cang 16n, gia tri nay
chiém da sb so véi cac gia tri con lai nén véi
khong gian miu cang 16n thi PC tiém can dén 1.

Két qua tinh toan sai s cho thiy lugng mua
du bao ludn 16n hon lugng mua quan tric ¢ ca 4
phuong an ddi véi han du bao 24h (thé hién &
gi4 tri ME>0), va sai s6 du bdo mwa nho nhét 1a
cua phuong an K-K véi luong mua sai Iéch
khoang 32.5 mm/ngay.

C6 thé dé dang nhan thdy hai phuong an
KF-KF va KF-K khong phu hop dé du bao mua
tai han dy béo nay. Ddi v6i phuong dn KF-KF,
tuy & nguong mua 16-50 mm cho kha nang
phat hién hién twong twong ddi cao tuy nhién
kha ning du bao dién mua tuong dbi kém va
dbi voi cac ngudng mua 16n hon cho thiy do
chinh xac va d9 tin cay la the”ip nhét so véi cac
phuong an khac. Pbi voi phuong an KF-K, tuy
gia tri FBI cua phuong an nay 1a kha sat voi gia
trj t6i wu d6i véi ngudng mua 16-50mm, nhung
kha nang phat hién hién tuong cling tai nguong
mua nay lai thip nhat so véi cac phuong an
khic va voi cac ngudng mua 16n, chi sé FBI
cang ngdy cang thap. Nhin chung do 6n dinh
cua hai phuong an nay khong cao.

Tir d6 c6 thé thiy rang d6i voi han du béo
24h, c6 thé sir dung phuong an K-K dé danh
gia mua do bao voi ngudng dy bao mua vira
(16-50mm) va mua to (50-100mm) con voéi
ngudng du bao mua >100 mm thi moé hinh co
d6 chinh xac khong déang ké. Phuong 4n K-KF
tuy cho thdy kha niang phat hién hién tuong
vuot troi & ngudng du bao 16-50mm va 50-100
mm nhung dén ngudng dy bao >100 mm lai
cho thay kha ning phat hién hién twong kém
hon so v6i K-K, thém nita ty phan phat hién sai
va FBI cua phuong an ndy cling 16n hon so véi
K-K chimg t6 rang phuong an nay c6 xu hudng
dan t6i cac du bao khdng gy sai sd, trong khi
K-K cho thiy kha ning du bio dién mua 6n
dinh va dong déu hon ¢ cac ngudng lugng mua.
Ciing can so sanh vé sai s trung binh trong khi
ca hai phuong an K-K va K-KF déu cho luogng
mua 16n hon thyc té nhung gia tri sai s6 ciia K-
K nhé hon nhiéu so véi K-KF.

Han 48 gio

Két qua danh gia cho han dy bao 48h duoc
thé hién trén Bang 3 cho thiy xu thé thay doi
cac chi sd theo cac ngudng mwa khac nhau
tuong tw nhu han du bao 24h. Tuy nhién cling
can chi y mot s6 ddc trung nhu:

Chi sb FBI trong han du bdo niy cia
phwong an K-K kha 6n dinh trong d6 véi
ngudng mua >50mm chi s nay dat gia tri ti
uu (FBI=1).

Phuong 4n K-KF va KF-KF van cho thiy ti
1¢ du bao khdng 16n (thé hién qua cac chi s6
FBI va FAR), tuy nhién vé du bao lugng mua
theo cac ngudng mua thi K-KF lai cho thay kha
nang phat hién hién tugng kha cao so vadi cac
phuong an khéc (thé hién qua chi s6 POD).
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Bang 3. Piém s6 danh gi4 mwa han 48 gio (thoi han du bao 36-60 gid)

Ngudng >16 mm >50 mm >100 mm

Djém

;(;umng FBI POD FAR CSI PC FBI POD FAR CSI PC FBI POD FAR CSI PC ME RMSE
an

K-K 1.3 0.4 0.7 0.2 0.6 1.0 0.2 0.8 0.1 09 08 0.2 0.8 0.1 1.0 3.00 37.41
K-KF 2.8 0.8 0.7 0.3 04 24 0.3 0.9 0.1 08 0.5 0.1 0.8 0.1 1.0 16.04  40.76

KF-KF 2.3 0.7 0.7 0.3 05 15 0.2 0.9

KF-K 0.7 0.3 0.6 0.2 07 03 0.1 0.8

0.1 08 04 0.0 0.9 0.0 1.0 9.18 38.53

0.0 09 02 0.0 0.9 0.0 1.0 -5.38 34.16

Xét vé sai sb thi phuong an KF-K cho
luong mua du bao nhé hon mwa quan tric
(ME<O0) trai ngugc véi cac phuong an khac, tuy
nhién phuong an nay lai cho lugng mua sai 1éch
s0 v6i quan tric 1a nhé nhit (34.16 mm/ngay).

Tuong ty nhu han dy bao 24h c6 thé loai bo
hai phuong an KF-KF va KF-K trong han du
b4o ndy, do hai phuong 4n nay cho thy kha
nang phat hién hién tugng khong cao, du bao
khdng 16n va diém sb thanh cong thap.

Trong han dy bao nay, véi ngudng mua 16-
50mm c6 thé chon phuong an K-KF dé du bao
luong mua do kha nang phat hién hién tugng
ciia phuong 4n nay 16n hon nhiéu so vdi cac
phuong an khac. Véi ngudong lugng mua 16n
50-100 c6 thé chon phwong an K-K dé du bao
mua do phuong an nay cho két qua dién mua
du bao trung v6i dién mua quan tric dong thoi
kha nang phat hién hién tugng ciing nhu ty
phan phat hién sai tvong dwong véi cac phuong
an khac. Véi ngudng mua 16n hon 100 mm mo
hinh cho két qua du bao khong chinh xac.

Han 72 gio

Han du bao 72 gid, xu thé bién dbi cac chi
s6 theo ngudng mua ciing van tuong ty nhu han
du bao 48h va 24h.

Phuong 4n KF-K van cho lugng mua du
b4o nhoé hon lwong mua quan tric va cho gia trj
sai s6 nho hon cac phuong 4an khac
(RMSE=28.78mm/ngay)

Véi han du béo nay ta co6 thé thdy hai
phuong an KF-K va K-K dy bao lugng mua
kém. Tuy KF-K va K-K cho két qua sai s6
lwvong muwa kha nhé nhung cac chi s6 déu cho
thiy hai phuong 4n nay khong bat duoc hién

tuong va chil yéu 1a du béo sot, cling c6 thé do
nguyén nhan nay nén sai s ciia phuwong 4n méi
cho gia tri nho hon cac phuong an khac.

Phuong an KF-KF téi thoi han du bao nay
cd vé chit lugng du bao dugc cai thién so voi
hai thoi han dy béo trude, thé hién & chi sé
POD tai ngudng mua 16-50mm cao hon hin so
v6i hai phuong an K-K va KF-K va FBI=1.1 tai
ngudng mua >100 mm tuy nhién xét vé do 6n
dinh cua cac chi so thi voi thoi han nay nén
chon phuong an K-KF dé du bio muwa véi
ngudng mua vira va mua to con ngudng mua
>100 mm mé hinh van thé hién do chinh xac
khong dang ké.

So séanh céc chi sb gitra cac han du bao voi
nhau ta thay:

Han du bao cang dai thi hai phuong an K-
KF va KE-KF cho du bao khéng cang 1én. Con
hai truong hop K-K va KF-K cho du bao sot
cang nhiéu.

Phuong 4n KF-KF cho ti 16 du bao khong
16n, kha nang phat hién hién tuong khong 1on
(chi phat hién tét & ngudng mwa 16-50 mm ),
do6 tin cdy khong cao.

Phuong an KF-K cho sai s6 luong mua du
bao so voi thyc t& 12 nho nhat, tuy nhién qua
viéc xem xét tinh On dinh, xu thé bién ddi cac
chi sb thi phuong 4n nay cho két qua d6 tin cay
khong cao.

Phuong 4an K-KF cho thdy kha ning phat
hién hién tugng vuot trdi so voi cac phuong an
con lai tuy nhién du bao khdng ciing 16n nhit
trong cac phuong an ( ké ca vé dién va lugng),
chi phu hop vai cac du bao han dai véi ngudng
du bao mua ti da 1a mua to.
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Bang 4. Diém s6 danh gia mwa han 72 gio (thoi han du bao 60-84 gid)

Ngudng >16 mm >50 mm >100 mm

?&i‘:;;n FBI POD FAR CSI PC FBI POD FAR CSI PC FBI POD FAR CSI PC ME  RMSE
K-K 14 03 08 01 06 08 01 09 00 09 03 00 09 00 10 183 3141
K-KF 38 08 08 02 04 36 03 09 01 08 05 01 08 01 10 2060 3983
KF-KF 290 06 08 02 05 23 01 09 00 08 LI 00 10 00 10 1370 4012
KF-K 05 01 08 01 08 02 01 07 00 09 01 00 09 00 10 -513 2878
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c ongllrlong mua to; v6i han du bao 72h nén su 25(17), 5791-5806.
dung phuong anVK,‘.KF dé du bao n{v’uo%% mua [7] Kiéu Thi Xin, D& tai doc 1ap cp nha nuée (2004-
V‘f_a V’a_ rrAluza Wto-’ 01 nguong muAa tr?n ) QO 2()06): Nghién ctru dy bao mua lon diéq rong
doi vai tat ca cac han du bao, do chinh cac cua bing cong nghé hién dai phuc vu phong cong li
mod hinh RAMS rat kém, hau nhu khong dy bao lut & Viét Nam.
duge. Tu nhimng két qua da dat dwgc nhom [8] Hoang Puc Cudng, Dé tai cap bo TNMT 2008
nghiém ctru hi vong s€ dong gop thém nhirng “Nghién ctru thir nghiém dy bdo mua lén & Vict
thong tin hiru ich gép phan vao viéc tang do Nam bang mo hinh MMS,
chinh x4c ctia du bdo mua do bdo trén khu vuc [9] Tran Tan Tién, DE tai cap DHQGHN 2004, Xay
A o o ) dung cong nghé du bao I bang mé hinh s6 thoi
Viét Nam trong thoi gian ti. han 3 ngay cho khu vyc Trung B9 Viét Nam.
QG2004-2006
Tai liéu tham khao [10] Bui Minh Tang Dé tai doc lap cip nha nudc 2014

[1] Prat, O.P., and B.R. Nelson, 2013. Mapping the
world’s tropical cyclone rainfall contribution over
land using TRMM Multisatellite Precipitation

“Nghién ctru xay dung cong ngh¢ du bao mua 16n
thoi han 2-3 ngay phuc vu cong tac canh bao s6m
1t lut khu vue mién trung Viét Nam”



C. Thanh va nnk. / Tap chi Khoa hoc PHOGHN: Cdc Khoa hoc Trdi dit va Méi truong, Tdp 32, S6 38 (2016) 195-201 201

[11] Damrath, U., (2004) “Verification against [12] 2004/presentations/5.3 Damrath.pdf]; 24
precipitation observations of a high density November 2006.
network - what did we learn” Intl. Verification [13] Gleason, B., 2006: Characteristics of tropical
Methods Workshop, 15-17 September 2004, cyclone rainfall in the United States. 27th
MOntreal, Canada. [AVaﬂable Online at 82 Conference on Hurricanes and Tropical
http://www.bom.gov.au/bmrc/wefor/staff/eee/veri Meteorology, Session 16C, Tropical Cyclones and
f/Workshop. Climate V-Atlantic Basin.

Assessing Prediction of Tropical Cyclone Rainfall
by RAMS Model
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Abstract: This study assesses the predictability rain storm of the RAMS model with 3 day term
for Viet Nam region, use two convective schemer: Kuo and Kain-fritsch. The researchers plan to
conduct experiments with nested grid method and change two convection to grid 1 and grid 2, which
resulted in: The 24h term forecasts, we should use K-K plan to forecast medium rain (16-50mm) and
heavy rain (50-100mm); term forecast for 48 h we should use K-KF plan to forecast medium rain
threshold and K-K plan to forecast heavy rain threshold; with 72h-term forecasts we should use K-KF
plan to forecast medium rain and heavy rain threshold. With more than 100 mm rainfall
thresholds for all term forecasts, the accuracy of the model RAMS was poor, hardly predictable.
The results of this study can give forecast more predict information to serve the forecasted rain
storm in the area of Vietnam.

Keywords: Research and Forecasting on Rainfall, Tropical Cyclones.



