HIEN TRANG VA NGUYEN NHAN BIEN PONG HiNH THAI
KHU VUC CUA SONG NINH CO QUA TAI LIEU PO PAC

Vii Thanh Thiiy', Nguyén Thanh Hung’, Vi Pinh Cwong’

Tém tit: Séng Ninh Co la mét phin heu ciia dong chinh séng Hong do triee tiép ra Vinh Bdc Bé
qua cita Lach Giang. Song chdy hoan toan trén dia phdn tinh Nam Dinh, la vanh gidi tw nhién giita
cdc huyén Xudn Truong, Trwc Ninh, Hdai Hdu, Nghia Hung. Séng Ninh Co ¢é vai tro quan trong vé
thoat i, twoi tiéu va la tuyén giao théng thiy quan trong bdc nhat néi hé thdng séng Hong vdi bién.
Nhu’ng nam gan day, khu vuc cira séng Ninh Co c6 sw bién déng manh vé hinh thai, gdy anh hwéng
truec tiép dén kha nang thoat Iii va giao théng thuy. Bai bdo trinh bay két qua phan tich hién trang

va nguyén nhan bién dong hinh thdi khu viee civa séng qua tai liéu do dac.
Tiwr khoa: ctra song Ninh Co, ctra Lach Giang, hinh thai cua song

1. PAT VAN DPE

Séng Ninh Co la mot phan luu cua dong
chinh séng Hong tai ngd ba Mom R6 va do truc
tiép ra Bién Dong. Séng co vai tro quan trong
dbi voi tiéu thoat 1ii [3] va dac biét 1a giao thong
thity [7], c6 anh hudng 16n dén phat trién kinh té
xa hoi khong nhiing cta tinh Nam Dinh ma con
ca di voi ving kinh té trong diém dong bang
song Hong. C6 thé ndi séng Ninh Co 14 tuyén
giao thong thiy quan trong nhéat ndi giita hé
thong séng Hong v6i bién Dong. Theo quyét
dinh sb 16/2000/QD-TTg ngay 3/2/2000 cua
Chinh phii vé Quy hoach phat trién duong thuy
thi cua song Ninh Co la mét trong cac cua song
quan trong trén toan qudc.

Hinh 1. Vi tri dia Iy khu viee nghién cuu

! Trieong Dai hoc Thuy loi. ) .
2 Phdng,Thz' nghiém trong diém Quoc gia vé dong luc hoc
song bién.

Do su bién doi vé dong chay va bun cat da
lam cho ving ctra séng c6 nhiing bién dong 16n
vé hinh thai gdy anh huong tryc tiép dén kha
ning thoat 1t cling nhu dén giao thong thiy.
Dic biét trong nhitng nim gan day do ty 1¢ phan
lwru dong chay song Hong vao song Ninh Co
qua cira vao Mom R6 ngay cang c6 xu thé giam
[6] d& 1am cho cira séng Ninh Co cé nhiing dién
bién phirc tap. Trén co s& cac tai lieu do dac
thiy hai van, khao sat dia hinh va anh vién
tham, bai bao budc dau nghién ctru hién trang
va nguyén nhan bién dong hinh thai khu vuc
cua song Ninh Co.

2. TAI LIEU SU DUNG VA PHUONG
PHAP NGHIEN CUU

2.1. Tai li€u str dung

- Tai liéu thuy hai van: st dung tai li€u quan
tric tai cdc tram thily hai van trong khu vuc
nghién ctru dé phén tich nguyén nhan bién dong
hinh thai khu vyuc ctra song Ninh Co;

- Tai liéu anh vién tham: sir dung cac tai licu
anh vién tham chup khu vuc cira song Ninh Co
trong khoang thoi gian tir 1965 dén 2013 dé
phan tich danh gia bién dong hinh thai;

- Tai liéu dia hinh: st dung tai liéu dia hinh
mit cit ngang va binh dd do chi tiét khu vuc
cua song Ninh Co dugc do dac khdo sat trong
cac ndm 2007, 2009 va 2012.

2.2. Phwong phap nghién ctru

Nghién ctru da st dung cac phuong phap:

I- Phwong phdp thu thdp, tong hop tai liéu
lich su:

Thu thap va tong hop céc tai liéu do dé danh
gi4 cac dic trung thuy hai van va bién dong hinh
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thai khu vuc cura song Ninh Co.

2- Phurong phdp phan tich anh vién tham:

St dung cac anh vién tham da thoi gian dé
danh gia bién dong hinh thai khu vuc cira song
Ninh Co.

3- Phirong phdp phan tich sé liéu do dac:

Phan tich danh gia cac dac trung thuy hai van
va bién dong hinh thai khu vyc cira song Ninh
Co trén co s& cac sb liéu da thu thap.

3.KET QUA NGHIEN CUU VA THAO LUAN

3.1. Bién dong hinh thai cira séng Ninh Co

qua tai liéu do dac

Theo két qua nghién ciru clia Lwong Phuong
Hau va cac cong su [6], trong tAt ca céac tuyén
lach sdu tir ndm 1961 dén nim 1995, thi bdn
tuyén nam 1961, 1983, 1984, 1993 c6 hudng
chay thing tir song ra ctra, chi léch mot goc rat
nhd (5° + 10°), dao dong trong khoang tir Nam
DPong Nam gan dén chinh Nam. Ba tuyén 1983,
1984, 1993 cit thang qua doi cat phia bd Nghia
Hung, riéng tuyén 1961 cit thing qua doi cat
phia bo Thinh Long (Hinh 2).
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Hinh 3. Lach sdu qua cira séng Ninh Co
giai dogn 1961-1995

Hinh 2. So do vi tri cdc mdt cdt theo déi dién bién

song Ninh Co

Céc tuyén lach sau ton tai ldu nhat theo
huéng trong khoang tir Dong Nam cho dén Nam
bong Nam xuét hién trong cac nam 1981, 1974,
1983, 1986, 1987, 1991, 1995. Anh hudng cia
song v6i tuyén con cat ciia cac nam nay 1a nho,
do céc tuyén ludng chi dich chuyén 1én phia trén
(huéng Bic) hoic xudng phia dudi (hudng
Nam) mdt goc nho theo thoi gian. Do ngudng
can trudc clra ngay cang phat trién, chin ngang
dong chay tir song ra, 1am cho chu Iuu bi phan
1am hai nhanh, ddn dén mot sb ndm c6 hai myén
lach cung tdn tai, d6 1a cic nam 1983, 1995.

Nghién ctru sir dung tai liéu dia hinh mit cit
ngang va binh dd do chi tiét khu vuc cira song
Ninh Co cua cac dé tai, du an khu vuc nghién

cuu da thuc hién do dac khao sat nam 2007,
2009 va 2012 [1, 2, 3]. Vi tri cac mat cit ngang
theo ddi dién bién séng Ninh Co nhu Hinh 3.

Két qua phan tich dién bién mat cit ngang
khu vuc cira song Ninh Co (tir mat cit MC10
dén mat cat MC15) cho thay:

- Tir nam 2007 d@én 2009:

MC10: Lach dugc bdi déu, phia bién doi cat
duoc bdi tu nhidu hon, chiéu cao bdi tu 16n nhét
2,5m, chiéu cao bdi trung binh 0,8m; xuét hién
ngudng cat co cao trinh -1 rong 7m.

MC11, MC12, MC 13: Lach dugc bdi tu
trung binh 3.5m, chd bdi cao nhét 1a 6m.

MC 14: Lach duoc bdi tu trung binh 0,8m;
bi bién bi x6i déu, x6i 16n nhat dat 2,2m.
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MC 15: Lach dugc bdi 1on nhat trong lach
3,5m, cOn va bii bién bi x6i manh.
- Tir nam 2009 dén 2012:

MC10, MC13: Lach bi x6i nhiéu, do sdu xo6i
16m nhat tir 1.5 dén 1,8m, con b x6i déu.
MC14: Lach dugc bdi, trung binh bdi tu 1,5m.

Bang 1. Bang tinh khoi lwong boi x6i khu vure séng Ninh Co qua cic nim

Vi tri Pon vi: 1000 m’
Tén | Pé bién 2007 - 2009 2009 - 2012
MC | Nghia | Lach A Bii R Lach A Bii s

Hung | chinh | °" | bién | 1" | chinh | O™ | pién | 107
MC 10 | K9+625 | +4428 | +10387 | -3548 | +11267 | -1191 | -4329 | -12558 | -18079
MC 11 | K10+100 | 42744 | +148 | -1720 | +1173 | -2081 | -1884 | -17651 | -21617
MC 12 | K11+040 | +5855 | +916 | -2274 | +4659 | +1470 | -4126 | -23933 | -26589
MC 13 | K11+490 | +19440 | -364 | +284 | +19360 | -561 | -6294 | -16834 | -23691
MC 14 | K12+890 | +3206 | -6933 | -29578 | -33305 | +1994 | 291 | -1508 | +194
MC 15 [ KI3+170 | +1118 | -1502 | -9431 | -9816 | -75 | +780 | +611 | +1317

Ghi chii: dau “+” thé hién khoi lwong boi, ddu
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thé hién khoi luong xoi.
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Hinh 4. Bién dong béi, x6i tai vi tri mdt cat MC13

Két qua phan tich dién bién boi tu, x6i 16 khu
vuc cira song Ninh Co qua tai liéu binh d6 giai
doan 2007-2009 cho thay:

Ndm 2007, ctra Ninh Co c6 2 doi cat chin
clra phia Bic va phia Nam nhu gong kim chet
léy cira, 1am cho ctra bi thu lai rat hep trude khi
ra bién. Pén nim 2009, ving cira Ninh co chi
con mot doi cat phia Bac chin ngang cira. Chap
binh d6 ving cira Ninh Co do nam 2007 va
2009 cho thay nam 2009 doi c4t phia Nam d
bi x6i, doi cat phia Bic chay theo huéng Pong
Bic sang hudng Tay Nam kéo dai va ép sat vao
phia bo bién Nghia Phuc, diy lach song ép sat
dé bién giy sat 16 doan bd bién Nghia Phuc
(Hinh 5).

KHOA HOC KY THUAT THUY LOI VA MOI TRUONG -

Hinh 5. B6i x6i cira Ninh Co (2007-2009)

3.2. Bién ddng hinh thai cira séng Ninh Co
qua anh vién thaim

Nghién ctru sir dung cac ban do thanh 1ap tir
anh vé tinh, khong anh 1a két qua ciia mot s6
nghién ctru trude day cho khu vyc clra song
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Ninh Co, két hop v6i sir dung cac anh vién tham
trong giai doan gan day dé phan tich bién dong
hinh thai khu vuc cira séng Ninh Co. Céac két
qué phan tich cho thay:

- Giai doan tur 1965-2000:

Theo két qua nghién ctru cua dé tai “Dién
bién ctra séng vung ddng bing Bic Bo” [6].

NL Ly = %71’ i T ‘G@?xwrﬁﬁ""%}i%

: NLA | e
il i I S e
ST il JIN(LYN >, Ly ] ol
I B ravaia Bl I T8 = -

e T P d i
L ; A T e g =
] ; el

N 1 \U! 1/
5,7‘ A HAI J | ~
RIE I NS SIS

EEalETY
Al I e AN

FOr iy P

1 L F\ 7] 4 / VINH BAC BQ
NGHIATHUNG / SN

S| *Vﬁ 1 A ’ cHI GIAl 1
‘Tll\‘-\ I - ] ving ba xsilé lﬂ
H\ I; EI‘ ng 53 biity B []]

7 7]

Pt ki NN 1l

ié%m ¢l oehGion HHHHH\

Hinh 6. Dién bién khu viee civa séng Ninh Co
giai doan 1965-1989 (Nguon.’Pham Quang Son,
Vién Pia chat)

- Giai doan tir 2000-2014:

Nghién ciru sir dung anh vién tham Landsat
cua co quan hang khong vii try Hoa Ky chup
khu vic ctra séng Ninh Co trong céac thoi diém
khac nhau dé danh gia bién dong hinh thai khu
vuc cira song. Ngudn anh dugc tham khao tir két
qua nghién ciru ciia Nguyén Vin Hung [1], cac
anh nay c6 do phan gidi 30mx30m da duogc xtr
1y ndn chinh hinh hoc, cing hé quy chiéu.

Két qua phan tich cho thdy, tir naim 1995-2001
miii cat Thinh Long phia Bic cira song kha én
dinh, tir vi tri K9+900 dé bién Nghia Hung (doan
ngoat goc cua dé) kéo dai thém khoang 1200m
vé phia Nam (Hinh 8). Dén niam 2002, do 1ii trén

Trong cac nam tur 1965-1989, miii Thinh Long
dugc hinh thanh va phat trién manh vé phia Tay
Nam (Hinh 6). Bén giai doan tir 1989-2000, hau
nhu miii Thinh Long it bién ddi, dugc phat trién
thanh doi dit cao va on dinh, ép dong chu luu vé
phia Nam theo huéng Bic Dong Bic-Nam Tay
Nam (Hinh 7).
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Hinh 7. Dién bién khu vue cua song Ninh Co
giai dogn 1989-2000 (Nguon: Pham Quang Son,
Vién Dia chat)

hé thong song Hong 16n nén dong chay li tir
song Ninh Co ra da phd vd miii cat Thinh Long,
ctra song hinh thanh thém mot lach sau mdi phia
Bic (Hinh 9). Tir nam 2002-2009, giai doan nay
xu thé miii Thinh Long bi x6i mon dan mili t&n
cat Thinh Long bi ha thap va cét ngan rAt manh
khoang 600m, tao nén cac con bai thap chén cira,
da hinh thanh thém mat lach nhé ¢ ngay dau miii
(Hinh 10). Tir nim 2009-2011 vé co ban miii cat
Thinh Long vén giit xu thé cua ndm 2009. Tuy
nhién tir 2011 dén ndm 2013, miii Thinh Long di
bi x6i manh, soéng c6 diéu kién thuén loi tac dong
manh vao bo phia Nghia Phuc lam x6i 16 kha
nghiém trong (Hmh 10, Hinh 11)

Hinh 8. Anh vién tham khu vuc cira Ninh Co
nam 1995

Hinh 9. Anh vién tham khu vuc cita Ninh Co
nam 2002
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Hinh 10. Anh vién tham khu vuc cira Ninh Co Hinh 11. Bién déng hinh thdi cira séng Ninh Co

nam 2008

3.3. Phan tich danh gia nguyén nhan gay
bién dong hinh thai

3.3.1. Nguyén nhdan mdt cdn bang bun cdt:

Bun cat khu vuc cta song Ninh Co duoc
cung cap bdi cac ngudn tir cira song Ninh Co, tir
clra Ba Lat (song Hong) va doc bo bién Nam
Dinh phia Bic ctra Ninh Co dugc dong chay
ven bo mang xudng. Theo Haglund &
SvensSon, 2002 [10] udc tinh trung binh nam
luong bun cat song Hong qua cira Ba Lat
khoang 23 triéu tan, qua ctra Lach Giang
khoang 18 triéu tin; theo OstrowSki et. Al,
2009 [11] luong bun cat van chuyén doc bo qua
doan bo bién Nam Dinh khoang 150 nghin m’ ,
trong d6 khoang 70% luong bun cat van chuyén
huéng Nam, 30% bun cat con lai van chuyén
huéng Bic (Hinh 12).
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Hinh 12. Cac dong bun cat khu vuc ciea song
(nguon: Tw van CRN-IDMC-VIPO)

giai dogn 2011-2013

Nhimng nim gan ddy khi thuong ngudn hé
thong song Hong xdy dung nhiéu hd chira diéu
tiét, luong bun cat d6 vé clra song bi giam dang
ké, do cat Iii cua cac hd thity dién 16n nhu Hoa
Binh, Son La, Tuyén Quang ha du séng Hong it
xuat hién 1d 16n, ma cha yéu 1a 1d xap xi bao
dong I c6 thoi gian kéo dai hon, vi vdy qua trinh
bdi ty, dién bién viing ctra song c6 thay doi dang
ké. Theo két qua tinh toan ciia Nguyén Puc Cuy
va cac cong su [9], sau khi co6 cac hd chira
thuong ngudn thi lugng bun cat trung binh nim
qua ctra Ba Lat giam 62.84%, qua ctra Ninh Co
giam 61.46%.

3.3.2. Nguyén nhan déng lyc:

Cira song Ninh Co nam trong khu vuc c6 ché
d6 thay dong luc phirc tap, noi ¢6 sy tuong tac
manh giita yéu t6 dong chay tir song ra va yéu
t6 thily tridu, song ngoai bién.

- Yéu t6 dong chay song: dong chay li trén
song vao thoi diém tridu rat c6 thé dat 1.5-2.0
m/s. Vio nhitng nam lii 16n dong 1ii ¢ thé cat
bar chén cira, chay thang ra bién tai gbc mii cat
Thinh Long. Dong chay lii tic dong manh dén
clra song vao i chinh vu tir thang 6 dén thang 9
hang nam.

-Yéu td thuy triéu: ¢6 ché d6 nhat triéu thuan
tay cta Vinh Bic B, do lén thuy triéu dao
dong tr 1-2m c6 khi tr 3-3.5m. Dong tricu
chay kha manh & ving gan ctra séng, tri s6 trung
binh nhé hon 1 m/s. Theo két qua nghién ciru
cua vién Khoa hoc Thuy lgi Viét Nam, dong
tridu trong khu vuc Nghia Hung gan nhu thuan

KHOA HOC KY THUAT THUY LOI VA MOI TRUONG - SO 47 (12/2014) 37



nghich, chu ky on dinh, chay doc theo hudng
Pong Bic-Tay Nam, tai khu vuc gan ctra song
huéng ciia dong triéu bién ddi theo hudng d6 ra
bién & cira song.

- Yéu té song: mua dong song c6 hudng
thinh hanh 13 huéng Pong va Pong Bic, chiéu
cao song trung binh ngoai khoi tir 2-3m, ven bo
tr 0.8-1.0m; mua he song c6 hudng thinh hanh
la hudng Pong va Pong Nam, chiéu cao song
trung binh ngoai khoi tir 1-2m, ven bo tur 0.6-
0.8m; trong bdo chiéu cao song co thé dat 4-5m.

Su bién dong hinh thai khu vuc ctra song
Ninh Co xét theo nguyén nhan dong luc 1a két
qua cua su tuong tac gitra dong chay tir song ra
v6i thay triéu va song, trong d6 yéu tb song va
tridu 1a hai yéu t6 troi hon va co tac dong lién
tuc. Co ché bién dong hinh thai ctra song Ninh
Co c6 nét gan giéng v6i co ché cua cac cua
song mién Trung (Hinh 13).

- Trong mua ki¢t truing v6i mua thinh hanh
ctia song hudng Pong Bic: dong chay mua kiét
tr song nho, khi ra téi khu vuc ngoai ctra song
gip thity triéu va song nguoc hudng nén luu toc
dong chay bi giam nhanh chong, lugng bun cat
min do dong chay mang tir song ra bi boi lang
lai ngay trudc ctta song. Trong song hudng
Poéng Bic, dong chay ven by duoc hinh thanh
¢6 huéng Pong Bic xudng Tady Nam mang theo
luong 16n bun cat, khi dén cira song gap dong
chay tir song ra, luu téc giam nén luong 16n bun
cat nay bi ling dong lai ngay trudc clra song;
day chinh 1a nguyén nhan hinh thanh mii cat
Thinh Long.
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Hinh 13. Huéng dong chay tong hop trong ndm
(ngudn: Vién KH&CN VN)

Do c6 bii ngam chin ctra nén trong mua kiét
dong chay tur song ra thuong chi chay theo lach
sau huéng Nam ép sat phia dé Nghia Phtc, ctia
song bi day dich vé phia Nam.

- Trong mua 1i trung véi mua thinh hanh cua
song hudéng Pong va Pong Nam: dong chay
mua I tor song 1on, khi ra téi cra dong chay
thoat ra bién theo hai huéng, mot phan dong
chay theo lach sau phia Nam (nhu hudéng dong
chay mua kiét), mot phan dong chay theo hudng
Pong Nam cit ngang qua khu vuc bii ngam
chén cira. Khi dong chay li tir song du 16n s&
pha v& bii ngam chin cira va hinh thanh thém
mot lach sau huéng Dong Nam. Trong mua i,
dong chay trong song mang theo lugng bun cat
16n, mot phan bun cat nay theo dong chay ra
xudi xubng phia Nam bdi ddp cho doan bo phia
Nam ctra, mot phan bun cat duoc dong chay 1
dua ra xa ngoai cira song va dugc ling dong
phia ngoai ctra song. Trong séng hudng Dong
va Pong Nam dong chay ven bo dugc hinh
thanh c¢6 huéng Tay Nam 1én Pong Béic. Nhung
do hudng song gan vudng goc vdi dudng bo nén
lwu téc dong ven nho khong van chuyén dugc
nhiéu bun cat.

4. KET LUAN

Tir két qua nghién clru qua tai licu do dac,
budc dau co thé dwa dén két luan bién dong
hinh thai khu vuc ctra song Ninh Co ¢6 nguyén
nhan dong luc 1a chi yéu va c6 co ché bién
dong theo mua rat rd nét. Mua gié Pong Bic
trung voi mua dong chay kiét trong song, dong
chay tir song ra nho, dong triéu két hop véi song
tao thanh dong ven c6 luu toc 16n theo hudng tir
Pong Bic xudng Tay Nam, xu thé van chuyén
bun cat doc b xudi xudng phia Nam nén lach
siu clra song bi ép sat vé phia Nam (sat ké
Nghia Phuc), miii Thinh Long phat trién kéo dai
xudng phia Nam gay boi 1ap cira song; mua gio
Pong Nam trung voi mua dong chay Ii trong
song, dong ven c6 huéng Tay Nam lén Dong
Bic, xu thé van chuyén bun cat doc bd nguoc
1én phia Béc, dong chay mua 1t d 16n nén han
ché sy phat trién ctia dong ven, khi dong chay 1i
tir trong song di 1on s& pha v& bai bdi chan cira
hinh thanh thém lach séu phia gilta ctta song.
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Nguyén nhan giy bién dong hinh thai khu vuc
ctra song Ninh Co 1a do tuwong tac giita cac yéu
t6 song, thiy tridu va dong chay song. Tuy
thudc vao timg giai doan cu thé yéu té nio
chiém wu thé hon ma hinh thanh cac lach sau
qua cira va cac bai bdi chan cira tai nhing vi tri
khac nhau.

Két luan trong nghién ctru ndy méi dimg lai

0 muc nghién cuu trén phan tich tr tai li¢u do
dac. Véi vai tro quan trong ctia cua song Ninh
Co, can thiét phai c6 nhimg nghién ctru tinh
toan sau hon dé c6 thé 1am sang t6 hon nita
nhitng nguyén nhan gay ra dién bién ving cira
song, tir d6 co thé dé xuat duoc giai phap chinh
tri hop 1y mang lai hiéu qua kinh té xa hoi va
mai trudng t6t nhat.
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Abstract
MORPHOLOGICAL CHANGE OF NINH CO ESTUARY FROM SURVEY DATA

Ninh Co river is one of five tributaries of the Red River system flows directly into the Gulf of
Tonkin through the Lach Giang river mouth. The river flows through Xuan Truong, Truc Ninh, Hai
Hau and Nghia Hung districts, southern of Nam Dinh province. The river is a important floodway,
irrigation and drainage channel, it is also the most important waterway connecting the Red River
system with the sea. In recent years the Lach Giang river mouth morphology has been strongly
fluctuated, that directly affects to the drainage ability and waterway transport. This paper presents
analysis results and causes of morphology variation in the river mouth basing on the survey data.

Key words: Ninh Co estuary, Lach Giang river mouth, estuary morphology
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