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BAI BAO KHOA HQC

DPAC PIEM VA CO CHE GAY MUA LON TAI QUANG
NINH TU 24 THANG 7 DEN 05 THANG 8 NAM 2015

Nguyén Thi Lan Hwong!, Lé Thi Thu Ha?, Nguyén Ping Quang?, Nguyén Vin Hiép®

Tém tit: Nghién ciru nay phdn tich ddc diém thoi tiét va thdo ludn vé mét so co ché synop gdy
ra dot mwea 16m tai Qudang Ninh vao cudi thang 7 dau thang 8 nam 2015. Tong lwong muwa & Quang
Ninh phé bién tir 1000 - 1300mm, tai tram Cira Ong lwong mwa lén toi xcfp xi 1600mm; ca biét tai
tram Bai Chéy da ghi nhdn dwoc lwong muwa ngdy lom nhdt trong chudi sé liéu tir nam 1960 dén nay
(387mm, ngay 28/7/2015). Céc san pham du béo tir ndm mé hinh s6 tri, sé liéu vé tinh, sé liéu quan
trdc da duoc sir dung aé phan tich lgi hién trang hé thdng hoan luu khi quyén va su twong tac cua
mot sé nhén t6 trong hé théng dé. Su xudt hién cia chudi xoay thcfp trén khu vuee Bdc B, su dich
chuyén vé phia tdy cua ap cao can nhiét doi va burc xa song dai yéu duwoc xem la cac yéu 16 thudn

loi gay ra dot mua lon nay.

Tir khoa: Mua lon Quang Ninh, Xoay thap, Ap cao cdn nhiét doi.

Ban Bién tap nhan bai: 08/02/2018 Ngay phan bién xong: 15/03/2018 Ngay dang bai: 25/03/2018

1. Giéi thi¢u

bot mua 16n tai khu vuc tinh Quang Ninh
trong thoi gian cic ngay tir 24/7 dén ngay
5/8/2015 da gay thiét hai 16n vé tai san, thiét hai
udc tinh toi hang tram tri¢u do la My va da co
nhiéu ngudi chét va mat tich [3].

Dua theo s6 liéu mua quan triac, dot mua 1on
tai Quang Ninh c6 thé duoc chia thanh cac giai
doan nhu sau: Ngay 24 - 25/7, phia déng cua Béc
B6 bao gdm Quang Ninh c¢6 mua, lugng mua
chua nhiéu va tap trung vao lac chiéu tdi, dém
va sang sém. Sau d6, mua cao diém tai tinh
Quang Ninh kéo dai tir ngdy 26/7 dén ngay 03/8
v6i nhiéu ngay c6 lwong mua rat 16n, trong do6
mua ddc biét 16n tir ngay 26 dén ngay 28/7 tai
Moéng Cai, Quang Ha, Ctra Ong, C6 To va Bai
Chay véi luong mua ngay xap xi tir 300 dén 400
mm, tong lwong mua trong giai doan nay chiém
dén 60% téng lugng cua dot mua tai cac tram
tiép giap bién; tir ngay 29/7 dén ngay 1/8, mua
vira, mua to van duy tri trén khu vuc nhung
cuong do mua xu huong da giam hon, tuy nhién
'Pai KTTV Khu viee Péng Bic
2Trung tam Dy bdo khi twong thity van Trung wong
Vién Vat Iy dia cau, Vién Khoa hoc Viét Nam
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sang ngay 02 - 03/8, mua I6n lai ting nhiéu noi
trén khu vyc voi tong luong mua ngay dat tir 70
dén 120 mm, ¢ noi x4p xi 150 dén 250 mm.
DPén ngay 04, ngay 05/8, mua trén khu vuc van
con, tuy nhién mua da giam nhanh xubng dudi
40mm/ngay. Dot mua nay tai Quang Ninh kéo
dai 13 ngay véi tong lugng mua tai nhitng vi tri
tiép giap bién phd bién tir 1000 dén 1300 mm,
dac biét Cira Ong 1én dén 1626.6 mm; cac noi
khac ndm sau hon trong dit lién co6 téng lugng
mua xap xi 500 dén 700 mm. So véi trung binh
khi hau hang nam, téng luong mua trong dot niy
da gap d6i tong lugng mua trung binh thang cta
Quang Ninh (téng luong mua trung binh nhiéu
nam trong thang 7, thang 8§ tai Quang Ninh dao
dong khoang tir 400 dén 600 mm/thang).

Déng thoi voi s6 1iéu mua, tram radar Vinh
va Phu Lién ciing cho thay d6 phan hdi 16n hon
26dBZ tai Quang Ninh vao ltc 7h sang ngay
27/7 (Hinh 1.1). Ngoai ra, trén anh may v¢ tinh
vao lic 2h ngay 27/7 ciing quan sat thdy mot
vung may dam dac bao phu khu vuc Quang Ninh
(Hinh 1.2).
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Hinh 1. Radar Vinh va Phii Lién ngay
27/7/2015
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Dé phong ngira va giam thiéu thiét hai khi
nhiing su kién hiém, nguy hiém tuong tu s€ xay
ra trong tuong lai, chiing ta can tim hiéu cac co
ché da gay ra mua 16n, tir 46 méi hy vong vé kha
nang dy bao ching. Linden va cs [3] di budc dau
tim hiéu co ché, nguyén nhéan gay ra dot mua 16n
tai Quang Ninh va kha nang dy bao dgt mua nay
bang hé théng du bao t6 hop Chau Au. Nghién
ctru chi ra ring su xuét hién cua ranh thap trén
tang khi quyén trén cao (muc 200hPa) két hop
v6i mot vung xody thap o tang khi quyén phia
du6i (850hPa) 1a hai nhan té thuan loi cho sy
hinh thanh dot mua. Nhiéu thanh phan cua t6
hop du bao da phat hién dwgc sy xuit hién cua
rinh thip trén myuc 200hPa khoang ba ngay
trude khi sy kién xdy ra, nhung céc thanh phﬁn
nay cting chi du bao dugc kha nang xuét hién dot
mua 16n trude 24h. Nghién ciru nay tiép tuc tim
kiém cac chi ddu hoan luu khi quyén khac xuét
hién trude va trong dot mua 16n, cu thé d6 1a sy
hoat dong cua h¢ théng x04ay xoday thuan nhiét
d6i tang thap, ap cao cén nhiét d6i Thai Binh
Duong va phat xa song dai trén khu vuc. Cac chi
déu nay s& duoc phén tich dya trén san phim dy
béo tir md hinh sd tri, s liéu quan tric bé mat va
dit liéu vién tham.

Bai bao nay duoc cAu trac nhu sau: Dit liéu
va phuong phap nghién ctru dugc trinh bay trong

BAI BAO KHOA HQC

@ * NCHMF **

IR1
02:20 - 27/07/2015
MTSAT-2

Hinh 2: Anh may vé tinh MTSAT-2IR liic 02:20
(gio dia phwong) ngay 27/7/2015

Muc 2; Muc 3 va Muc 4 phan tich dac diém cua
Hoan Iuu khi quyén quy mé 16n va kha ning du
bao hién tugong tur san phém mé hinh du béo sb
tri; Muc 5 trinh bay cac Két luan.

2. S6 liéu va Phwong phap

S liéu st dung trong nghién ctru gdm nhiéu
loai khac nhau: 6 liéu quan tric tai 11 tram trén
dia ban khu vyc tinh Quang Ninh; 6 li¢u vé tinh,
radar cua cac ngay xuét hién dot mua; sd liéu
tham sat burc xa song dai OLR cua Co quan quan
1y khi quyén va dai duong Hoa Ky (NOAA); va
san phém dy bao sb tri cia ndm mo hinh dyu bao
tat dinh.

Bang 1 dudi day thong ké lugng mua ngay do
duogc tai cac tram quan trac chinh trong khu vuec.

San phim tir vé tinh dia tinh Himawari-8 cta
Nhat Ban véi tan suit 10 phut/anh da duogc st
dung, phan tich trong nghién ctru. Hi¢n nay, h¢
thdng thu nhan va xir 1y thong tin tir vé tinh Hi-
mawari-8 cua Trung tdm Du bao khi tugng thuy
van Trung wong dang tiép nhan 13 trén 16 kénh
anh, bao gdm céc kénh anh hong ngoai, hong
ngoai ting cudng, thi phd, hoi nude, 0zon, trong
dé dang chtl y do phan gidi ngang cta anh thi
phé dat mac 500 m trong h¢ théng thu nhan hién
thoi, cac kénh anh khac d6 phan giai pho bién ¢
muc 1 - 2 km. Minh hoa vé dit liéu radar, vé tinh
di dugc thé hién trén Hinh 1 va Hinh 2.

TAP CHi KHI TUQNG THUY VAN
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Bdng 1. Liong mua tich lity 24 gio' tai khu viec Quang Ninh thoi ky tie ngay 24/7 dén 5/8/2015

STT I;fay 24/7 | 2517 5/8 | Téng
1 | MongCai | 81 349 0.5 | 12123
2 | QuangHa | 196 | 128 1.5 | 12809
3 | TiénYeén 9.1 [219 0.4 | 652.7
4 | BinhLiéu | 75 7.0 10.1 | 694.9
5 | CrabOng | 246 |207 26.7 | 1626.6
6 Co To 1.0 [132 13.1 | 12818
7 | BaiChay 47 [153 344 | 1075.8
8 Vii Oai 1.0 [81.0 27.0 | 1321.0
9 | UsngBi 6.5 |15.1 262 | 549.1
10 | BénTridu | 200 |325 25.0 | 614.0
11 | DdnSon 12 152|237 ] 15 29.1 34.6 426 | 437.6

Ngoai dit liéu quan tric va vién tham, bai bao
su dung san ph'flm dy béo s tri tir hé théng du
bao IFS (Integrated Forecasting System) cua
Trung tam Dy bao thoi tiét han vira Chau Au
(ECMWF) va bén mé hinh duy bao toan cau khac
(NCEP-My, GSM-Nhat Ban, CMC-Canada,
FNMOC-My¥). Hé thng du bao cia ECMWF
dugc céu thanh bdi mot md hinh du béo tat dinh
va mot t6 hop du bao gdm 51 thanh phan [1, 4].
Trong nghién ctru nay chung t6i st dung san
pham duy béo tat dinh dé gidi thidu kha ning du
bao hién tuwong mua 16n tai Quang Ninh. H¢
thong du bao tat dinh c6 do phan giai 0.125 do
(xap xi 12km), trong d6 mo hinh khi quyén duoc
10ng ghép hai chidu véi mo hinh song dai duong.
M6 hinh hoan luu chung khi quyén giai hé
phuong trinh nguyén thily day di, trong d6 cac
bién nhu tdc d6 thing dimg va nude trong may
dugc giai hién (explicif). Cac qua trinh nhiét
dong luc qui mé dudi ludi dugc tham sb hoa
théng qua cac so dd tham s hoa vét 1y nhu birc
xa, d6i luu... Pé tao ra cac trudng phan tich sat
v6i thuc té, IFS st dung phuong phép dong hoa
s6 liéu bién phan bon chiéu (4D-VAR).

Céc danh gi4 gan ddy cho thiy, chat lugng du
béo thoi tiét han vira cia ECMWF 1a mot trong
nhitng san pham du bao tot nhat hién nay trén

TAP CHI KHI TUQNG THUY VAN

thé gidi [1].

3. Hoan luu quy mod Synop

3.1. Hoan lwu khi quyén ting thip

Phén tich hoan luu khi quyén tang thap (muc
850hPa) trong thoi doan mua xay ra cuc tri tai
Quang Ninh, tir ngy 26/7 dén ngay 28/7, Hinh
3 cho thdy ton tai hai trung tam 4p thap voi xody
ap thap tai vi tri khoang (21 - 22°N, 85 - 90°E) va
mdt ving ap thap ngay trén vinh Bic Bo véi toe
d6 gi6 nam dén tdy nam dat cip 6, sau ting 1én
cép 7 trong cac ngay 26 - 27/7. Ciing tai vi tri
nay, trén muc 850hPa (hinh phai) nhan thiy, mot
xody ap thip tiép tuc duy tri va phat trién tai vi
tri (21 - 22°N, 85 - 90°E), trong khi do, ving
xody thap thtr hai co vi tri & phia dong béc cua
Viét Nam (phia déng bic cac tinh Cao Bing,
Lang Son, Quang Ninh), trong do6 tdc do hoi tu
tai phia dong nam cua xoay la manh hon (phan
qua Quang Ninh). Nhu vay, ton tai mot rinh ap
thip qua mién Bac Viét Nam véi ving ap thap
phaét trién ngay trén vinh Bic B0, vi tri ctia xody
thap phat trién ¢ vinh Bic Bo c6 xu hudng léch
vé phia dong béc trén muc cao hon.

Ciing trong hai ngay 02 - 03/8, khi mua 16n
dién rong tang cuong trén khu vuc, Hinh 4 cho
thay vi tri xody ap thap thi nhat lic nay dich
chuyén vé phia tay, xu hudng suy yéu hon dot
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mua tir ngay 26 dén 28/7, ddng thoi xody ap thdp  qua Béc Bo trong ngay 01, sau d6 dén ngay 02
tai vinh Bic B0 ciing suy yéu, gio dich huéng  va ngay 03/8 c6 vi tri & phia tiy bic cua Bic Bo,
nam dén dong nam chi con ¢ khoang cap 5. Trén  cac tinh phia dong Bac Bo trong d6 c¢6 Quang
muc 850 hPa, ciing tai vi tri ndy, ving xody thip  Ninh chiu anh hudng chii yéu cua trudng gi6
thir nhit dich chuyén vé phia tiy va suy yéu, dong nam tir ria hé thdp ap cao can nhiét doi.
xody thap thtr hai dich chuyén vé phia tdy nam,
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Hinh 3. Ban do phan tich truong gié 10m (trdi) va gié ciing dé cao dia thé vi mue 850hPa (phdi)
tr ngay 26/7 den ngay 28/7/2015(mo hinh IFS).
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Hinh 4. Ban do phan tich truong gié 10m (trdi) va gié ciing do cao dia thé vi muc 850hPa (phdi)
twr ngay 01-03/8/2015(mé hinh IFS).

2.2. Hoan lwu khi quyén trén cao

Hinh 5 14 céc ban d6 phan tich hoan luu khi
quyén cac muc 700hPa va 500hPa trong cac
ngiy 26 - 28/7/2015. C6 thé nhan thay, trén muc
tir 3000 - 5000 m, tiép tuc ton tai hai trung tAm

TAP CHI KHI TUQNG THUY VAN

xody ap thdp co vi tri gin twong dong voi muc
thip, tuy nhién vi tri ctia chiing 1éch bac hon hon
so v6i vi tri ciia xody tang thap. Cu thé véi xody
ap thip co vi tri qua vinh Béc B6 & muyc thap thi
trén muc 700 hPa, ving xody thap ¢ khu vuc

S6 thang 03 - 2018
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dong béc va khi 1én dén muc 500hPa cé vi tri & nay do la su ton tai mot chudi cac X04y X04y
trén vung nli phia bic cua Viét Nam, tuy nhién  thuan qua Bic Bo, va cac x04y x04y thuan nay
“d6 cong xoay thuan” lién tuc duy tri tai phdn  phat trién tir mat dat 1én dén trén cao va kéo dai
dong bic cua Bic Bo. Nhu vay, mot dac diém  nhiéu ngay

6on dinh cua hoan luu khi quyén trong dot mua
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Hinh 5. Ban do phan tich truong gié cing dé cao dia thé vi muc 700hPa (trdi) va 500hPa (phdi)
tr ngay 26-28/7/2015 (mo hinh IF'S).
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Hinh 6. Ban do phan tich triong gié ciing do cao dia thé vi myc 700hPa (trdi) va 500hPa (phdi)
tir ngay 01-03/8/2015 (mo hinh IFS).

Tuong tu Hinh 6 thé hién cac ban d6 phan
tich tai cac muc 700hPa va 500hPa tur ngay 01-
03/8/2015. C6 thé nhén théy, trén cao tir 3000
dén 5000m tiép tuc ton tai hai trung tdm xoay
xody thuan cé vi tri gan twong dong véi muc

TAP CHi KHI TUQNG THUY VAN

thap, tuy nhién luc ndy cic ving xody xody
thuan xu huéng dich chuyén vé phia tay. Cu thé
nhu viing xo0dy xody thuan qua dong bic ciia Béc
B9, thoi ky nay ¢ vi tri qua ving tiy bac cia
Bic B0, tuy nhién co thé thiy tai tinh Quang
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Ninh van 1a noi c6 tbc do gi6 hdi ty manh mé
nhat: tir ria d6ng nam clia viing xody xoay thuan
va ria tdy nam giau am ctia hé thng ap cao can
nhiét di 1an tay, diéu nay giai thich 1y do, trong
giai doan ndy, mua 16n xuét hién tré lai tai khu
vuc Quang Ninh. Nhu vay, co ché giy mua trong
thoi doan nay van 1a mot chudi xody xody thuan
qua khu vuc Béc B0, phét trién tir tang thap dén
tﬁng cao. Bén canh do, su két hop cta qua trinh
hoi tu tir ria phia tdy hé thong ap cao can nhiét
d6i gop phan tiang cuong qué trinh hoi tu am.
Pong thoi véi viée phan tich lai dién bién cua
dot mua, anh vé tinh, anh radar, va hé théng
hoan Iuu quy mé Synop, chung t6i cling danh gia
mot sb dic diém khi quyén khac. Cu thé, ching
toi phan tich dao dong ndéi mua MJO trén khu
vuc Pong Nam A [2]. Dao dong MJO 1a mét dao
dong song khi quyén xuat hién trén ving xich
dao An Do Duong va Tay Thai Binh Duong véi
chu ky khoang 30 - 60 ngay. Dao dong MJO thoi
ky tir ngay 13/2/2015 dén ngay 2/8/2015 (Hinh
7) cho thiy trong thoi doan xay ra mua 10n tai
khu vuc nghién ctru, dau hiéu MJO qua khu vuc
Viét Nam 1a yéu. Tuy nhién chuan sai birc xa
song dai (OLR) qua mién Béc nudc ta (doc theo
vi tuyén 20°N) tir ngay 20/7 dén 29/7 lai ¢6 gia

BAI BAO KHOA HQC

tri 4m cao (Hinh 8), diéu d6 c6 nghia 1a d6i luu
s& phat trién gdy mua trén khu vuc trong giai
doan nay.

Nhu vay, nhiéu dau hiéu cua hoan luu khi
quyén déu cho thay kha niang xay ra mot dot mua
16n tai khu vue dong bac cua Viét Nam trong
nhiing ngay cudi thang 7/2015.
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Hinh 8. Chuan sai OLR tir ngay 20/7/2015 - 29/7/2015 (nguon NOAA).

4. San phAm mé hinh s6

Dbé xem xét do tin cay cua san phém du bao
mua ctia mo hinh sé trong dot mua nay, ching
t6i da tién hanh so sanh két qua du béo truong
mua 24h cua nam (05) md hinh nghiép vu tai
Trung tam Dy bao khi tugng thiy van Trung
wong. Hinh 10 cho thdy, mé hinh GFS ciia NCEP
va md hinh IFS cia ECMWF da mo6 phong kha
t6t trung tim mua 16n trén khu vuc dong béc
trong do6 c6 tinh Quang Ninh, tuy nhién gia tri du

bao van thip hon so véi thuc té. Ngoai ra, két qua
du bao diém 10 ngay ctia mo hinh IFS (thoi diém
bat dau du béo 1a 12z ngay 25/7/2017) (Bang 2)
ciing cho thay, mé hinh di dy bao dugc mua vira
dén mua to trong sudt thoi ky tir ngay 26/7 - 3/8
v6i tong lugng mua trong ca dot tai Mong Cai
(Quang Ninh) dat 724mm. Mac du téng lugng
mua thap hon so vé6i thuc té, mé hinh IFS cia
ECMWF di m6 phong dot mua nay tot hon so
v6i cac mo hinh khac (khong trinh bay ¢ day).

TAP CHi KHI TUQNG THUY VAN
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Hinh 9. Liong mua tich lity 24h (00UTC) tir cdc mé hinh va so sanh véi quan trac ngay
26/7/2015

Bdng 2. Dy bdo diém 10 ngay ciia mé hinh IFS

26/07/15  27/07/15 28/07/15 29/07/15

30/07/15  31/07/15  01/08/15  02/08/15  03/08/15

Pb/TG Tsogg
P25 N P26 N P27 N D28 N P29 N P30 N P31 N POl N P02 N
MC";g 23 10 43 37 58 46 48 49 80 49 70 98 52 22 25 9 11 3 724
Tien¥eén 5 49 3 16 7 25 11 32 24 23 31 17 26 22 2 10 9 4 302
%ﬁlg 22 20 28 17 20 28 19 33 35 40 45 28 49 13 24 12 13 4 440
Bac 307 2 14 0 4 2 5 13 9 4 14 12 6 23 12 7 3 17
Giang
Hai 6 4 1 3 3 5 1 6 13 8 18 13 12 2 39 6 17 4 160
Phong
HaNoi vy 4 0o 4 0o 1 10 11 7 11 0 10 39 8 7 5 129
SonTay ¢ 18 4 4 o0 3 0 1 9 5 4 12 4 12 13 8 6 3 107
Hung 8 5 o 1 1 1 0 0 6 3 5 7 4 0 19 10 10 7 8
Yén
Nam 9 4 1 0 2 0 0 0 4 3 6 4 6 3 2 5 7 2 15
Pinh
Vainly g 3 2 9o 1 0 o o0 5 1 3 2 4 4 9 2 13 2 55

5. Két luan

Qua phan tich lai dot mua dac biét 16n tir ngay
26/7 - 3/8/2015 tai Quang Ninh, nghién ctru nay
d3 tim hiéu va bd sung co ché (hinh thé synop) c6
thé gy mua trén khu vuc nghién ctru. Cu thé,
trudce va trong dot mua 16n lich st nay, trén khu
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vuc xich dao MJO hoat dong yéu nhung ddi luu
lai phat trién manh doc theo vi tuyén 20 (phat xa
song dai trén khu vuc phia bic quanh vi tuyén 20
1 am). Ciing trong dot mua nay, ludn ton tai va
duy tri mot ranh ap thap qua khu vuc Bic Bo voi
xody xo0dy thudn phat trién tir bé mat dat 1én dén
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BAI BAO KHOA HQC

cac muyc trén cao, dong thoi voi do lahé thdng ap  két qua ctia cac nghién ciru trude ddy (Linden,

cao can nhiét d6i Thai Binh Duong ¢6 xu huéng  2017) c¢6 thé gitip ching ta nang cao kha ning

1an tay duy tri va kéo dai nhiéu ngay. giam sat, du bao, canh bao sy xuat hién cac dot
Nhiing dic diém khi quyén méi duge phat  mua 16n tuong ty trong twong lai.

hién trong nghién ctru nay, két hop v6i nhimng

Loi cam on: Bdi bdo nay dwoc hoan thanh trong khudn khé thue hién dé tai “Nghién cieu vai tro
cua dia hinh va cuong biurc dong lyc trong co ché hinh thanh mua 16m khu vuc Viét Nam bcing mo
hinh sé tri WRF (Weather Research and Forecasting Model)”, Ma sé: 105.06- 2016.12 do Quy
NAFOSTED tai tro. Nghién ciru ndy ciing dirge hé tro béi dé tai nghién ciru khoa hoc cdp Trung tam
KTTVOG: “Nghién civu co ché gdy miea I6n va kha ndng die béo trdn muwa om lich sir & Quang Ninh
24 thang 7 t6i 05 thang 8 nam 20157, ma s6 TNMT. 2016.05.08.
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CHARACTERISTICS AND POSSIBLE MECHANISM CAUSING THE
HEAVY RAINFALL EVENT IN QUANG NINH FROM 24TH JULY TO
0STH AUGUST 2015
Nguyen Thi Lan Huong', Le Thi Thu Ha?, Nguyen Dang Quang?, Nguyen Van Hiep?
"Hydro-meteorological station in the Northeast
*National Center for Hydrometeorological Forecasting
3Institute of Geophysics, Vietnam Academy of Science and Technology

Abstract: This study analyses the weather features and discusses on the major synoptic mecha-
nisms which can cause the severe rainfall event in Quang-Ninh province from the ends of July to
early August 2015. During this period, the total amount of rainfall in Quang Ninh is typically about
1000 - 1300mm, in the Cua-Ong station higher at about 1600mm; and especially at the Bai-Chay
station, the highest daily rain-rate from 1960s was recorded (387mm, on 28 July 2015). Numerical
weather predictions from five global models, remote sensing information and observations are used
to re-produce the general atmospheric circulation and the interaction among synoptic components.
The appearance of tropical lows over the North, the westward propagation of the Sub-tropical High
and the negative OLR are considered as the principal components resulted in this breaking-record
torrential rainfall event.

Keywords: Quang Ninh torrential rainfall, Tropical lows, Sub-tropical High, Madden-Julian.

Oscillation.
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