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MUC LUC
Bai bao khoa hoc
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Vu Gia - Thu Bon duéi tac dong van hanh cua céc
cong trinh thuy dién
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Phi Thi Nga, V6 Vin Hoa: Dic diém hoat dong cua
khong khi lanh trén khu vuc Pong bang Bic B
trong giai doan 1997 - 2017

Vii Ngoc Dwong: So sanh cac phuong phap phan
phéi mua khong gian cho luu vie Vu Gia - Thu Bon,
Viét Nam

Lé Thi Thu Hang, Phan Vin Tén, Bui Thi Tuyét,
Pham Thi Minh: M6 phong tdc dong cua carbon
den dén nhiét do trén khu vuc Viét Nam va 1an can
Bing md hinh REGCM

Nguyén Céng Minh, Pham Thi Thiiy: Xac dinh
cac khu vuc can thiét 1ap hanh lang bao v¢ bo bién tai
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Dich vu h¢ sinh thai va canh quan ty nhién vung bo
ctia hanh lang bao vé b bién

Cai Anh T1: Ap dung mo hinh WASP xac dinh kha
nang ty lam sach song Nhué, song Day
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BIEN PONG LAN TRUYEN MAN VUNG HA LUU SONG
VU GIA - THU BON DUOI TAC PONG VAN HANH CUA
CAC CONG TRINH THUY PIEN

Hoang Thanh Son!, Vii Thi Thu Lan?, Nguyén DPai Trung®

Tém tat: Nude trén luu viee séng Vu Gia - Thu Bon la nguén chinh phuc v moi nhu cau trong
xd héi nhur dn uong sinh hoat, twéi tiéu néng nghiép, céng nghiép... cho thanh phé Pa Nang va tinh
Quang Nam. Xam nhdp man o khu vuc ven bién la mét diéu kién tw nhién va da dwoc thich nghi trong
tién trinh phdt trién cia xa héi. Tuy nhién, viéc phdt trién thity dién phia thwong nguon mang lai
nhitng loi ich khong thé phii nhdn nhung ciing da tac dong bat loi dén ché dé thity van, tai nguyén
nwdc o vung ha du trong do coé xam nhdp man vao song. Bai bdo da sw dung bo cong cu mo hinh
Mike 11 HD+AD nham xdc dinh ranh gidi lan truyén man trong séng ving ha du Vu Gia - Thu Bon
dé danh gid tac dong cua cdc cong trinh thiy dién qua chudi so6 liéu 2 thoi ky tinh todn (trude va
sau khi ¢é c¢éng trinh). Két qua cho thdy hoat dong ciia cdc cong trinh thiy dién da gia ting lan
truyén man vao sau hon doi véi séng Vu Gia (khodng Skm) va phan leu Vinh Pién nhung gidam doi
véi séng Thu Bon. Téac ddng nay gdy bat loi rat I16n cho viéc khai thac nguon nuée séng Vu Gia, Vinh
Pién phuc vu cdc hoat déng phdt trién kinh té xa héi cia thanh phé Pa Nang va tinh Quang Nam
(gom thanh pho Hoi An, Pién Ban va Duy Xuyén).

T khéa: Do man, ranh gioi xam nhdp man, tac dong cong trinh thuy dién, Vu Gia - Thu Bon.

Ban Bién tap nhan bai: 24/04/2018 Ngay phan bién xong: 12/05/2018 Ngay dang bai: 25/06/2018

1. Pit van dé

Lan truyén man vao séng & ving ha luu cac
song 1a két qua cua sy tuong tic nhidu yéu t6
[12], trong d6 quan trong nhét 1a dong chay trong
song, thity tridu va cac yéu té hinh thai cira song
(dia hinh, trdm tich...). Ngoai ra con mét sb cac
yéu td khac nhu diéu kién khi hau cua khu vuc
cling nhu tac dong dén van d& lan truyén mén
trong song. Trong qua trinh phat trién kinh té - xa
hoi cia minh, con nguoi da tac dong lam thay
di cac yéu t6 vat 1y néu trén nhu cac cong trinh
khai thac ngudn nudc phuc vu cic nganh nong
nghi€p, cong nghiép, do thi... cai tao vung ctra
song phuc vu logistics...Sy tac dong cua con
ngudi dd din dén su thay d6i dang ké dong chay
ha luu va cac cong trinh diéu tiét dong chay (ho
Vién Dia ly - Vién Han lam KH&CN VN
2Ban ting dung va trién khai cong nghé - Vién
Han lam KH&CN VN
STruong Cao dang Cong nghé , Kinh té va Thiy
loi Mién Trung - B6 NN&PTNT
Email: hoangson97@gmail.com

chura, dap dang, tram bom...) hién nay la nguyén
nhan chinh lam gidm t&i 30% ciia 1/3 s6 con
song 16n trén thé gidi [10] va dan dén thay doi co
ché lan truyén midn nuéc song ving ha du [5].
Luu vuc song Vu Gia - Thu Bon 13 mot trong
nhitng lwu vyc song 16n nhit mién Trung, co
chiéu dai dong chinh 1a 205km va dién tich 1a
10.350km?. Bét ngudn tir day Truong Son & phia
Tay, song chay qua 4 tinh, thanh phé (Quang
Ngii, Kon Tum, Quang Nam va thanh phd Pa
Ning) roi d6 ra bién qua 2 ctra song chinh tai
vinh Da Néng (cira Han) thudc thanh phd Da
Ning va bién Pong (ctra Pai) tai tinh Quang
Nam [7, 8]. Co diéu kién tu nhién thuan loi cho
phat trién thiry dién, nén hién nay day 1a luu vuc
¢6 mat do cac cong trinh thuy dién 16n nhat lanh
th6 Viét Nam. Néu tinh trung binh cong suat lap
may thuy dién trén dia ban luu vuc la
0,33kw/dau nguoi, s6 liéu nay 16n hon rat nhidu
so cong sut lap may thuy dién véi toan quéc
(0,16kw/nguoi) [15]. Viéc phat trién nhanh thay
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dién ¢ Viét Nam noéi chung va ¢ luu vuc song
Vu Gia - Thu Bon néi riéng gy ra xung dot vé
chia sé¢ ngudn nude. Theo danh gia cua Vién
Nang lugng (B§ Cong thuong) céc cong trinh
thiry dién 16n & thuong ngudn thuong co da muc
tiéu (gém ca di¢én luong, chéng 1a, chéng han
han, xam nhap man...) nhung khi xay dung
thuong bi sra thiét ké 1am ting kha nang phat
dién (ting cao muc nude chét) giam dung tich
hiéu ich ciia cong trinh. Diéu nay dan dén viéc xa
nudc ngay cang ting trong mua mua lam tram
trong thém tinh trang ngap lut cling nhu giam
ngudn nude trong mua kiét (do ché d6 phat dién
phu dinh) tang tinh trang han han do man xam
nhap sau & ha ngudn. Nam 2013, thanh phd Da
Néng, da phai d6i mat véi tinh trang thiéu nudce
trdm trong, anh huong dén 1,7 tridu ngudi va
10.000ha d4t néng nghiép do Cong ty C6 phan
Thuy dién Bak Mi 4 da tu chdi xa nude mic du
Thu tudng Chinh phu da ban hanh chi thi yéu
cau cac don vi diéu hanh xa nuée ctru han [15].
Lién tyc cac nam 2016, 2017 va nhimg thang dau
nam 2018, cac khu dan cu thudc quan Ngii Hanh
Son, Son Tra va huyén Hoa Vang ludn trong tinh
trang thiéu nuéc dung dai ngay do lugng nudc
khai thac tai Nha may nudc Cau Do suy giam
nghiém trong vi 6 man tang cao [1]. Bén canh
d6 nudc bién lan sau vao trong song tir cira Han
d3 man hoa song Vinh Dién - ngudn nude ngot
cung cap chi dao cho trén 2.000ha lta thudc khu
tudi cua huyén Hoa Vang (Pa Nang) va thi xa
Pién Ban (Quang Nam) ciing nhu cip nudce sinh
hoat cho thanh ph Hoi An [18]. Pé dam bao
nguén nudc van hanh hé théng thuy loi khai thac
nudc doc song Vinh Pién (cac tram bom nhu T
Cau, Cam Sa, Thanh Quyt, Vinh Pién...) S¢
Nong nghiép va Phat trién Nong thén Quang
Nam da phai dép dap tam ngan man tai Tt Cau
(ngay 05/06/2013) va tir 46 dén nay, hang nim
luén phai dép dap tam dé ngin nudc man xam
nhap tir ctra Han (Pa Nang) trong mua kiét tr
thang 01 dén thang 8 [6]. Mudi cong trinh thity
dién da di vao hoat dong ¢ thugng du tr nam
2012 dé lam thay doi dang ké dong chay ¢ ha du,
trung binh giam khoang 11% nhung giam rat 16n
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trén song Vu Gia (luu lugng trung binh nam giai
doan 2012 - 2017 tai tram thuy van Thanh My
chi dat 48,8% so véi trung binh nhiéu niam) va co
xu huéng ting cho séng Thu Bon (luu lugng
trung binh nam giai doan 2012 - 2017 tai tram
thiy van Nong Son dat 106,8% so vdi trung binh
nhiéu nam). Chinh vi vay muc d6 lan truyén man
vao cac cira song cling ¢6 xu huéng bién dong
bat loi cho viéc khai thac ngu@)n nudc.

Mic du dé co rat nhidu cac nghién ctru cho
luu vue séng Vu Gia - Thu Bon vé cac van dé
lién quan dén thién tai cua tai nguyén nude nhu
1t lut, han han, sat 16 bo song, xam nhap man...
trong thoi gian gan day nhu du 4n qudc t& nhu
Lucci [9], World Bank [11], Jica [13], P1-08-
VIE [4], Quy Rockefeller [17],... cling nhu cac
du an trong nudc cua Vién Khoa hoc Thuy loi
Viét Nam [9], Vién Dia ly [7],... nhung chua co
mot danh gia cu thé vé bién dong lan truyén man
trong song do tac dong cua cac cong trinh khai
thac ngudn loi tir nudc trén séng. Trén co so s6
lidu quan trac khi tugng, thily van, hai van tai cac
tram dinh ky do B Tai nguyén moi truong quan
1y cung véi cac tai lidu quan tric cia dé tai
“Nghién ctru dé xuét giai phap kiém soat xam
nhap man cho thanh phd Pa Ning”, mi sb
DPTPLQG.36/16 trong thoi ky mua kho 2017,
bai bao st dung phuong phap mé hinh toan dé
xé4c dinh ranh gi6i lan truyén min trong nhimng
nim gan day, so sanh véi didu kién cua song
trudc khi cé cac cong trinh thuy di¢n di vao hoat
dong nham danh gia tic dong cuia cac cong trinh
thuy dién dén dong chay va lan truyén man vao
song ving ha luu Vu Gia - Thu Bon.

2. Gi6i thiéu khu vue nghién ciru

Vung nghién ctru thudc ha du luu vyc song
Vu Gia Thu Bon gdm céc quan Hai Chau, Thanh
Khé, Cam L&, Son Tra, Ngii Hanh Son, huyén
Hoa Vang (thanh phé Da Néng) va cac huyén
Dién Ban, Duy Xuyén, Thiang Binh va thanh ph
Hoi an (thudc tinh Quang Nam) voi dién tich
khoang 1800km?. Pay la khu vuc séng Vu Gia -
Thu Bdn dd ra bién qua ctra Han, ctra Dai va
hang loat cac phan luu ctia song nhu Vinh Dién,
Lac Thanh, Bau Nit, Thanh Ha... mang luéi
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song sudi o day dat toi 1km/km? (hinh 1) [2].
Céc song & ddy c6 mdi quan hé thay lyc phic
tap, ngoai cac yéu td tu nhién tac dong (nhu dia
hinh, dia mao, dia chat kién tao...) con co sy tac
dong cua céac yéu t6 nhan tac (ké bd, ndi séng...)

Séng Vu Gia dai 80,9km dugc tinh tir Ai
Nghia dén cira song Han va song Thu Bon dai
62,2km dugc tinh tir Giao Thuy dén ctra Dai.

Céc phan luu nhu séng Vinh Dién chuyén
nude tir Thu Bon sang séng Vu Gia c6 chiéu dai
22,8km, Cac phan luu tir song Vu Gia nhu Lac
Thanh, Bau Nit (16,2km), Ha Thanh (16,5km),
Thanh Quyt (10,7km) d6 vao song Vinh Pién ,
C6 Co. Céc phan luu tir song Thu Bon nhu Ba
Rén (9,8km), Ly ly (14,6km), Truong Giang
(73km)...

Q. Som Tra

ﬂJ‘f...'\' DONG

Q\Nga
Hanh Son

QUANG NAM
Deen Ban

Hoi An

cHi GEAd
A Mlis Tes Seay
iy~ This M4

Hinh 1. Ban do khu viee nghién ciru

Véi mang ludi song diy co ngudn nudc
phong phu, séng Vu Gia - Thu Bon 1a ngudn cap
nude chinh cho cic nhu cau str dung trong khu
vue bao gdm thanh ph6 Pa Néng va phan 16n cac
huyén Dién Ban, Duy Xuyén, Thang Binh, thanh
phd Hoi An ctia tinh Quang Nam [18].

V& mang ludi cac cong trinh thuy dién ving
thuong du: dugce danh gia 1a 1 trong 4 luu vuc
¢6 ngudn thuy ning 16n nhit toan qudc, Quy
hoach bac thang thuy dién hé thong séng Vu Gia
- Thu Bdn theo quyét dinh sé 875/QD-KHDT
ngay 02/5/2003 ctua B¢ truong Bo Cong nghiép
gdm 42 du 4n da duoc phé duyét, véi tong cong
suat 1.583,36MW; dién lugng binh quan nim
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6.186,29 triéu kWh/nam. Cho dén nay, 07 cong
trinh da phat dién co tong cong suit 895MW (A
Vuong, Song Con 2, Song Tranh 2, Bak Mi 4,
Song Bung 5, Song Bung 6 va Song Bung 4) va
03 cong trinh dang xdy dung c6 tong cong suit
252MW gdm Song Bung 2, Pak Mi 2, Bak Mi 3
(hinh 3). Ngoai ra con c6 rit nhiéu cac thiy dién
vira va nho khac. C6 thé thay rang, mat do xay
dung thuy dién ¢ vung thuong luu séng Vu Gia
- Thu Bon rét 16n, néu tinh trung binh cong sut
lap may thuy dién trén dia ban luu vuc la
0,33kw/dau ngudi, 16n hon rat nhiéu so véi toan
quéc (0,16kw/ngudi) [3]. Nhin chung cac hd
chura trén déu co cac dic trung sau:

Hau nhu cac hd chira khoéng c6 kha nang luu
trir 1

- Chuyén hudng dong chay ty nhién sang cac
song nhanh dé phat dién theo cac kénh chuyén
nuée tir hd chira dén nha may thay dién

- Thuong duoc xay dung theo dang bac
thang: hd cao nhat c6 cong suit 16n, hd thap hon
1a dép dang hodc dap dang két hop v6i hd chua
c¢6 cong suat nho

- Trong d6 cac ho 16n ¢6 tac dong 1on dén
dong chay ha du va dac biét 1a trong mua kiét
gém c6 4 hd: A Vuong, Song Tranh 2, Séng
Bung 4 va bak Mi

BAN DO V] TRE CAC CONG TRENH THUY CEN HIEN TRANG VA DU KIEN TREN LU VT SONG VU 034 - THU BON
v v u :

Hinh 3. Vi tri cac cong trinh thbi){ dién luu vuc
song Vu Gia - Thu Bon

Tinh tir khi cong trinh thiy dién dau tién (A

Vuong) trén luu vuc di vao hoat dong nam 2008,

d3 co rat nhidu cac tac dong dén dong chay khu

vuc ha du nhu 1ii chong 1t gdy ngép lut vao nim

2009... Tuy nhién, sau khi cong trinh thuy dién
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DPakMi 4 (ndm 2012) chuyén dong nudc tir séng
Vu Gia sang song Thu Bon, cac tac dong khi cac
cong trinh thuy dién hoat dong da rat ro nét ma
dién hinh 1a viéc phai xay dap tam trén song
Vinh Dién dé ngan man. Vi vay dé danh gia tac
dong ctia hoat dong cac cong trinh thuy dién dén
x4m nhap man vao séng vung ha du, bai bao ldy
2 chudi thoi gian so sanh: trudc nam 2011 va
thoi ky 2012 - 2017

Kha nang va mirc do xadm nhap man vao cac
song phu thudc phan 16n vao thuy triéu va ché
d6 thuy luc dong chay trong song ciing nhu cac
diéu kién dia mao long song.

Vé thuy tridu: Véi duong bo bién cua luu vuce
song Vu Gia - Thu Bon (tinh tir ctra Han sang
ctra Pai) chi kéo dai hon 100km nhung vung
bién & day ¢ ché do tridu kha phtc tap voi dang
ban nhat tridu chiém vu thé (mdi ngay c6 2 chan
va 2 dinh khong déu nhau). Mdi thang déu co
xuat hién mét s6 ngay nhat triéu (mdi ngay chi
co 1 chan va 1 dinh triéu), s6 14n xuét hién nhat
tridu trong cac thang khong déu nhau va tai mdi
clra song ciing khac nhau, nhin chung s ngay
nhat tridu c6 xu thé ting dan tir bic vao nam. Tai
tram hai vin Son Tra (ctra Han), trung binh mdi
thang co 3 ngay theo ché do nhat triéu, thang
nhiéu nhét c6 8 ngay, thang it nhét chi c6 1 ngay.
Con d6i v6i cira Pai mdi thang trung binh ¢
12,2 ngay nhét triéu, thang it nhat trung binh 5
ngay, dao dong tur 3 - 7 ngay, va doi khi co
nhirng thang trén 20 ngay nhat triéu. Bién 4o
tridu & day nhin chung thudc loai tri¢u yéu, trung
binh khoang 70 - 100cm, 16n nhat 140 - 160cm
[14]. Su chénh vé sé ngay nhat triéu 1a nguyén
nhan min tir cira Han 14n sau hon vao song Vinh
Dién khi ¢ cira Han 14 thoi diém dinh triéu con &
ctra Pai 12 thoi diém chan triéu.

V& ché do dong chay: Luu vuc song Vu Gia
- Thu Bdn ¢6 ngudn tai nguyén nudc phong phi
nhit Viét Nam véi luong dong chay trung binh
hang nam dat 21,5 ty m® tuong tng v4i modun
dong chay 13 65,61/s.km? (gap 2.2 lan trung binh
toan Viét Nam) [2, 16]. Do vi tri dia 1y va diéu
kién dia hinh nén sy phan mua dong chay ¢ luu
vuc nay cling rat siu sic, mua lii kéo dai trong 3
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thang (tr thang 10 - 12) nhung chiém tir 60 -
70% dong chay ca nam con trong 9 thang mua
kiét (tir thang 1 - 9) chi chiém 30 - 40% luogng
dong chay ca nam.

Theo s6 liéu thuc do tir ndm 1977 - 2016 [2,
16], luu lwong nhé nhat ndm thuong xuét hién
vao thang 6 trén nhanh séng Vu Gia va vao cudi
thang 8 trén song Thu Bon. Céc tri s6 dong chay
thuc do nho nhat da xuat hién trong chudi quan
trac la:

Trén song Vu Gia, tai tram Thanh MY, thoi
ky chua anh hudng thuy dién 1a 11,3m?/s (ngay
4/9/1988); Thoi ky c6 anh hudng thuy dién 1a
3,66m’/s (26/4/2014). Bbi véi tram Ai Nghia la
15,4m?/s (8/4/2013).

Trén song Thu Bon, cac tri s6 dong chay thuc
do nho nhat da xuit hién tai tram Nong Son la
20,6m?/s (6/6/1983) va tai tram Giao Thuy la
22,8 m*/s (26/8/2005).

C6 thé thiy rang trong thoi gian tir nam 2011
dén nay, viéc van hanh phat dién da 1am thay doi
hoan toan quy luat ty nhién ctia dong chay. Tai
céc tram Hoi Khéach, Ai Nghia, Giao Thuy myuc
nude vao mua can (tir thang 1 - 8) dao dong dang
hinh sin theo sy van hanh phat di¢n cta cac nha
may thiy dién 1a chu yéu.

Va thoi ky kiét nht nim khong con tudn theo
quy luat nhiéu nim ma chi yéu tuan theo sy van
hanh phat dién cua cadc nha may thuy di¢n.

Do ché do tricu yéu nén d¢ man nudc song
phu thudc rit 16n vao dong chay cua song, diéu
nay dugc thé hién rd nét qua twong quan ty 18
nghich gitra luu lugng trung binh ndm cta tram
thiy van Thanh My véi dd man trung binh nam
cua tram Son Tra (hinh 4).

Hinh 4. Tuwong quan STBN tram Son Tra
va QTBN Thanh My
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3. Co sé dir liéu va phuwong phap nghién
ctru

3.1. Co so dir liéu

a) S6 liéu quan trac dinh ky

S6 liéu khi tuong, thuy van: Trén luu vuc
song Vu Gia - Thu Bon ¢6 24 tram do mura, trong
d6 co6 02 tram khi tugng va 09 tram quan tric
thity van trong d6 c¢6 2 tram thay van cap 1, 2

BAI BAO KHOA HQC

tram thay van cdp 2 va 5 tram thay vin cép 3.
Cac tram di vao hoat dong 6n dinh tir nam 1980,
s6 liéu lién tuc, chat luong tai lidu tot, tin cdy cd
thé phuc vu cho tinh toan.

S6 liéu do dac d6 man trong song: Hién nay,
trén toan luu vuce song Vu Gia - Thu Bén ¢6 06
tram do d6 man S (%) c6 thoi gian do pho bién
tir ndm 2003 dén nay (bang 1).

Bdng 1. Mang luéi tram do man trén séng Vu Gia - Thu Bon [16]

Piém do C.N.V.Trdi Cim L¢ C6 Man Cau Lau Cim Ha Nam Ngan
Séng Vu Gia-Han | Vu Gia-Han | Vinh Pién | ThuBdn | Thu Bén Thu Bon
Cach cua Han Han Han Ctra Bai Ctra Bai Ctra Pai
song (km) 4,5 11 12,5 14 10 8

S6 lidu quan trac khi tugng hai van: Trén bo
bién luu vue Vu Gia - Thu Bon ¢6 1 tram khi
tuong hadi van Son Tra do do man va muc nudc
bién véi chudi sé liéu kha dai (1983 - 2017).

b) Tai liéu dia hinh:

Ban d6 dia hinh trén luu vye ty 18 1/10.000
do cuc Po dac ban d6 qudc gia cung cap. Dé
chinh 1y dia hinh bé mat khu vue ha luu song Vu
Gia - Thu Bdn, béo cdo st dung mot sb anh vé
tinh Landsat 8 thu thap trong thoi ky 2015, 2016
va 2017.

- Qua cac dot khao sat dia hinh cua Vién Dia
1y tir nam 2009 - 2017, 477 mit cit ngang cia
cac song chinh thudc luu vuc song Vu Gia - Thu
Bon di duoc xay dung (hinh 5)

AP
L W:":; .
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Hinh 5. So do mang hedi séng dwoc thiét lip
trong mo hinh
3.2. Phwong phap nghién ciru

Str dung mé hinh toan mo phong lan truyén
man trong song theo so dd hinh 6
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Dir liéu diu vao

Diahinh
hién trang sir dung dat

Khi twomg thiy van
hai van

Cdc cong trinh thuy dién
thuweng nguén

Xic dinh mang lwdi song sudi va cac lva viee bd phin

Mang hedi cde cong

trinh trén song ving || Bién trén: Bién dudi: Bien nhap hru e
ha du (i) Céc dip - Q kit Ai Nehia - H triéu cira Han e (O %
déng ngin min va - 3 kiét Giao Thuy - H trien cira Bat G MFLL N ARG e
(11) Tram bom
Hiéu chinh + kiém dinh
o, o 3 56 lidu ddé man (1) cde tram quan
Thang 50 Mé phong lan truyén min theo S

lan truyén man AD

cac kich ban

trae dinh ky va (i) cic quan trac
dot khao sat chuyén de

Hé théngtin dia I¥ va vién tham

Bian @6 ranh gi¢i man cic séng ving ha lru

Hinh 6. So do mé hinh Mike xdc dinh lan truyén man

4. Két qua va thao luan

4.1. Ung dung mé hinh toin mé phéng lan
truyén mdn trong song

Céc sb liéu da trinh bay ¢ trén ing dung mo
hinh Mike 1 1HD+AD nham mé phong dién bién
man trong song

a) Piéu kién bién thuy luc:

Bién thuong luu la luu lugng dén cac tram
thity vian Ai Nghia (trén song Vu Gia) va Giao
Thuy (trén song Thu Bon).

Céc bién nhap luu khac dugc tinh toan tir b
thong s6 md hinh luu vuc tuong tu dugc kiém
dinh béng muc nudc; toan hé théng ¢6 9 diém
song nhap luu va 20 phan nhép luu dugc chia
déu doc cac doan song. Cac song nhap luu gdm
c6 song Bung, song Kon, song Tay Loan, hd
Vinh Trinh, song Ly Ly ....

b) Lua chon thoi doan mo phong:

Dé huin luyén mé hinh, cic nam duogc lya
chon 14 nam xuét hién kho han nhat trude khi xay
dung céc cong trinh thily dién nhung dong thoi
phai co s6 liéu quan tric d6 man. Theo céc tiéu
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chi d6 nim 2003 dugc chon dé hiéu chinh va
nam 2004, 2005 dung dé kiém dinh mo hinh.
Thoi gian huin luyén mo hinh 1a mua kiét tinh tir
ngay 01/03 dén 31/08 hang nam.

Céc vi tri dé hiéu chinh mé hinh thuy luc la
muc nudc (H) tai cac tram thuy van Ai Nghia,
Cam L¢ (song Vu Gia) va Giao Thily, Cau Léu,
Hoi An (song Thu Bon).

Cac vi tri hiéu chinh m6 hinh man, dua vao )
liéu dd man (S) thuc do tai cac tram Cam Lg,
Cam Ha, C6 Man, Cam Nam.

¢) Két qua hiéu chinh, kiém dinh b thong sé
mo hinh.

Két qua hiéu chinh dudng muc nudc tai cac
tram kiém tra Hoi An, Cam L¢&, Cau Lau, Ai
Nghia, Giao Thuy giai doan tir thang 2/2003 dén
thang 8/2003 kha sat véi duong muc nude thuc do
vé d6 10n va thoi gian (Bang 2). Hé s6 twong quan
R? giira hai dudng qua trinh déu dat tir 0,86 - 0,95.

Pé danh gia muirc d6 tin cay cua bo thong sb
da duoc hiéu chinh vao mua kiét 2003, bao cao
sir dung bo thong s6 nay mé phong thuy luc mua
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kiét v6i sb liéu doc 1ap nam 2004 va 2005. Két
qua twong dbi phi hop giita duong mé phong va
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duong thuc do, hai duong bam twong dbi gan
nhau, gia tri R? dat tir 0,82 - 0,95 (Bang 2).

Bang 2. Gia tri twong quan R? giita gia tri myc nudc tinh todan va thyc do

Nim Ai Nghia Cam L¢ Giao Thuy Cau Lau Hoi An
2003 0,90 0,86 0,95 0,95 0,95
2004 0,93 0,84 0,95 0,92 0,91
2005 0,86 0,85 0,95 0,90 0,82

Vi két qua nay, bao céo sir dung bo thong s6
mo dun HD di thu duoc tiép tuc md phong lan
truyén min ving cta song Vu Gia - Thu Bon
bang viéc st dung két hop model tai khuéch tan
chat lugng nudc méd phong lai qua trinh lan
truyén man tir cira song vao trong song. Cac
thong s6 khuéch tan, bién man duoc thiét lap nhu
sau:

+ Bién dudi: Ving ctra song d6 mén thay doi
tuong d6i phtrc tap, theo timg vi tri va phu thudc
vao sy tuong tac cua thuy triéu va dong chay
thuong nguén. D6 min nude bién dao dong
trong khoang 30 - 35%0, mat cit bién dudi 1a cira
song, nén nghién ctru nay ldy do man 1a 32%.

+ Bién Trén: Lua chon tai Ai Nghia va Giao
Thity c6 d6 man bang 0

Viéc hiéu chinh cac théng s6 trong mo dun
AD dugc thuc hién bang phuong phap thir dan.
So sanh két qua thu dugc voi gi tri thuc do tai
cac diém kiém tra cho thay gia tri sai khac gitra
tinh toan va thuc do khong 16n, phan 16n trong
khoang 10 - 15% ngoai mot sb diém ca biét. Két
qua nay hoan toan chap nhan duoc trong viéc mo
phong lan truyén man dam bao vé hinh dang va
xu thé, tir d6 danh gia dugc dién bién man trude
va sau khi c6 cong trinh thuy dién ¢ thuong
ngudn. Két qua danh gia dugc cac ranh gisi do
min trén song theo cac yéu cau st dung nudc,
cu thé & day xéac dinh ranh gii man 1% va 4%
trong song cho thoi ky trung binh 2000 - 2010
va ranh gidi man tr ndm 2012 (khi cac cong trinh
thity dién phia thugng ngudn di vao hoat dong)

4.2. Pic diém lan truyén mdn vang ha luu
song Vu Gia - Thu Bon

Mic du nam trong hé thong song, dudi tac

dong cua diéu kién dia mao long song khac biét
nén lan truyén tridu vao céc cira song khac nhau
vi vay, ranh gi¢i man vao song cling rat khac
nhau. Ranh giéi d0 man theo doc song nhu sau:

- Trén dong chinh Vu Gia - Han B¢ man 1%
xam nhap vao sau trong song trung binh 13,5km
va 1on nhat ¢ khoang cach 18,8km (tinh tir ctra
song Han), vuot qua tram ldy nudc cau Do
4,5km vé phia thugng luu; do man 4%y trung
binh & cach cua song 12km, 16n nhét dat t6i
13,9km (vuot qua tram thuy van Cam L¢). bo
man 18%0 vao sau trong song 3km

- Trén song Vinh Pién: Do d6 doc long song
rat nho ¢6 nhiém vu chuyén nuéc tir song Thu
Bon sang song Vu Gia nén man xam nhap vao
song Vinh Dién tr Ctra Han rat sdu. D6 min
trung binh 1% thuong xuat hién & km thir 15
(tinh tir ctra s6ng Han) va 1on nhat ¢ km thir 25.
Do min trung binh 4% xuét hién & km tha 12
(tinh tir cira song Han) nhung 16n nhat di quan
tric duoc tai km thir 21.

- Trén dong chinh song Thu Bon: P min
1% xam nhap sau nhat vao song ¢ km thi
19,2km (cau Ky Lam) tinh tir Ctra Dai tuy nhién
trung binh chi dung ¢ km thir 12 - 13 (trudc tram
thuy van Cau Lau). D6 min 4% xuét hién &
doan song cach Ctra Pai khoang 8 - 9km nhung
16n nhat da quan tric dugc diém cach cira Dai
17,7km. Cac diém gén ctra chiu tdc dong manh
ctia dong triéu cudng va gio tir bién thdi vao nén
d6 man 6n dinh hon va khu vuc tir Cam Ha dén
cau Cau Lau (khoang cach tir 8 - 16km so v&i
ctra song) d6 man giam nhanh va thuong xuét
hién ranh gidi man.

TAP CHi KHI TUQNG THUY VAN
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Bdng 3. Ranh gidi do man trén hé thong séng Vu Gia - Thu Bon (km)

Do min Vu Gia - Han Vinh Dién - Han Thu Bon - Cira Dai
S (“o0) B Max TB Max TB Max
1 13,5 18,8 15 25 12 19,2
4 12 13,9 12 21 9 17,7

Theo chiéu sau, d6 min nude cling c6 sy bién
dong manh mé.

+ Pdi v6i song Vu Gia va song Thu Bon, 16p
nuéc mit (0 - 1,5m) c¢6 d6 min nude song rat
thap d6i véi ca 2 cira song va c6 xu hudng bién
dong nguoc voi chu ky tridu thé hién su thong
tri cia nudce trong song. Lop gitra (tir 1,5 - 3m),
d6 mudi ting nhanh theo do sau va c6 xu thé bién
dong cua d6 mudi déng pha véi dao dong triéu,
thé hién su anh hudéng manh cua triéu. Tuy
nhién, do diéu kién dia hinh quy dinh nén bién
dong d6 man tai tang day (16n hon 3m) cta 2 con
song c6 su khac biét rat 16n mac du do man nude
song ¢ day dat tuong duong véi do man nudc
bién 27 - 30%0, nhung ddi voi séng Vu Gia -
Han, d0 méan trong song it bién dong thé hién su
6n dinh cua khéi nuéc min trong long song
nhung dbi vai song Thu Bon - cira Pai, d6 min
16p day bién dong rat 1on, xu thé bién dong cua
d6 man gan nhu dong pha véi dao dong tricu va
trong pha triéu rut, do dong chay séng manh nén
do man giam manh theo d6 sau.

+ Dboi véi song Vinh Pi¢n: P§ man tang déu
tir mat dén tang 2,5m, bién do dao dong theo thoi
gian nho. Ti‘mg 2,5 -3,51al6p dot bién do man
va tang day duéi 3,5m d6 mudi gan nhu 6n dinh
nhung thip hon han so voi séng Vu Gia - Thu
Bon tuy nhién tang nudc ndy it co su trao doi,
X40 tron.

4.3. Dién bién lan truyén mdn trong séng
sau khi co cdc cong trinh thuy dién

Trong nhitng ndm gan day, cac song ving ha
du Vu Gia - Thu Bon thuong xuyén xuat hién
tinh trang xam nhap méan vao sau trong song va
da pha vo cac quy luat ty nhién. Viéc van hanh
phat dién da lam thay ddi hoan toan qua trinh
muyc nudc cua cac tram quan tric thuy van. Tai
cac tram Hoi Khach, Ai Nghia, Giao Thuy da
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quan tric duoc dao dong myc nudc ngay voi
bién do tur 0,3 - 0,5m vao mua kiét (tr thang 1 -
8). Viéc xudt hién bién dong myuc nudc trong
ngay trén séng Vu Gia biéu hién rd nét hon song
Thu Bon do dién tich khéng ché cua cac cong
trinh thuy dién trén song Vu Gia (10 cong trinh
v6i cong suat 752,5MW, san luong dién hang
nam khoang 2,9 ty kWh) chiém khoang 65%
dién tich luu vuc - tinh dén tram thiy van Thanh
My, con song Thu Bon, (8 cong trinh co cong
suat 228, 2MW, dién lugng nam khoang 819
triéu kWh) ty 1& nay chi khoang 23% tinh dén
tram thily van Nong Son. Vi vay bién dong lan
truyén min trong song vung ha du ciing dién
bién khac biét. Trén co sé sd lidu quan trac khi
tugng, thuy van, hai van va st dung b thong )
mo hinh da dugc xéc 1ap ¢ trén, ranh gidi lan
truyén man vao séng dugc xac dinh nhu sau:

23
21
19
17

15

2010 2012 2014 2016

Hinh 7. Dién bién dé man Ién nhdt nam
tai tram Céam Lé

- Trén song Vu Gia - Han:

Theo s6 liéu nam 2015, khoang cach xam
nhdp man vao trong song ung véi dd man 1%
trung binh 14 18km va 16n nhét t6i gan 23km; dbi
véi @6 man 4% twong ung dat 14,5km va trén
19km.

Tuong ty nhu vay, nam 2016, khoang céach
xam nhap man 16n nhat déu dat gén 23,2km ung
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v6i do man 16n nhat 1% va dat 19,3km tmg véi
dd man 16n nhat 4%

Nhu viy c6 thé thiy ring min d3 xdm nhap
vao sau hon trong song Vu Gia - Han rit cao
vuot qua ranh gidi trung binh téi Skm va nam
sau cao hon ndm trudc.

Vi vay, trong nhitng nim gan day khu vuc liy
nude cua Nha may nude Cau Do (cach cira song
Han 14,5km) da bi m@n xam nhap, trong thoi ky
2012 - 2017 man xuat hién ca trong mua li
(thang 12/2012 min tai cira ldy nuéc Nha may
dat t6i 6,5%0) va cao nhéat dat 11,7% (ngay
13/8/2014) lam anh hudng rat 16n dén hoat dong
san xuat ciia Nha may.

- Trén song Vinh Pi¢n: Do d0 méan trén song
Vinh Dién anh huéng truc tiép tir bién qua ctra
song Han nhung bi tac dong bdi lugng dong
chay tir phia thuong ngudn séng Vu Gia va mot
phan luong nudc tir song Thu Bon chay qua song
Vinh Dién. Vi vay khi cac cong trinh thuy dién
di vao hoat dong, nudc song Vinh Dién bi nhiém
man nang né. Nam 2012, @0 man tai km thir 24,5
trén song Vinh Dién tinh tir ctra song Han dat téi
5,4%00 anh hudng dén toan b hé théng cac cong
trinh thity 1oi trén song tudi cho hon 2.150ha dat
nong nghiép va nha may nudc Hoi An. Ngay
06/05/2013 dé dam bao ngudn nude ngot, tinh
Quang Nam da tién hanh dép dap tam ngan méan
tai cau Tt Cau trén song Vinh Dién (cach cira
song Han 18,2km), va d6 mén trudc dap 16n nhat
trong nhitng nam c6 dap dao dong tu 18,5 -
20,6%00. Trong mua kho 2017 - 2018, do khong
dép dap tam, d0 man nudc trén toan song Vinh
Dién dat to1 8 - 9%0.

- Trén dong chinh Thu Bon: PO man nudc
song trén dong chinh Thu Bon ¢6 xu hudng giam
rat 16n. Trung binh thoi ky 2003 - 2011 tai tram
Cam Ha, d6 man dat t6i 9,68%00 nhung thoi ky
2012 -2017, @6 man chi 1a 3,82%. Tai li¢u tinh
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toan tor mo hinh Mike 11HD+AD, ranh gidi do
man trung binh 1% nam 2015 ¢ khoang cach
ctra song 1a 10,3km va nam 2016 1a 10,9km. Nhu
vay, c6 thé thay rang dudi tac dong ciia cac cong
trinh thuy dién thuong luu nén luu luong nudc
trén song Thu Bon dugc bd sung mot lwong dang
ké di gop phan ddy ranh giéi man gan phia cta
song. Nhiém min trén song Thu Bon phu thude
nhiéu vao murc do diéu tiét nudc cia cac hd thuy
dién, it anh huong quy luat ty nhién.

5. Két luan

Viéc phat trién thuy dién ving thuong luu Vu
Gia - Thu Bon di tac dong rat 16n dén ché do
thuy van, tai nguyén nudc ¢ vung ha du luu vuc,
trong d6 c6 van dé lan truyén min vao trong
song thé hién qua viéc chuyén nudc lam giam
ngudn trén song Vu Gia va tang lugng nude cho
song Thu Bon ciing nhu hoat dong phat dién da
tao nén dao dong muc nude trong ngay, tudn
trong mua kiét rat 1o nét. Cac hoat dong nay da
tac dong truc tiép dén qua trinh lan truyén min
vao song. Hién nay, man c6 xu thé xAm nhap vao
song Vu Gia va phan luu Vinh DPi¢n tir ctra Han
sau hon (dén 5km) so véi trude khi c6 cac cong
trinh thuy dién; nguoc lai dbi véi song Thu Bon
min c6 xu thé giam, ranh gidi ¢ man trung binh
1%0 ding ¢ km th 10 - 11 tinh tr clra song,
giam khoang 2km so v6i ranh gidi man trude khi
c6 cac cong trinh thuy dién.

Mo hinh Mike 11HD+AD la mt cong cu mo
phong xac thyc nham dinh luong sy lan truyén
man vao song, qua d6 cho thiy hoat dong cua
cac cong trinh thuy dién da thiét 1ap mot hién
trang méi vé ranh gi¢i man trén song. Pay 14 co
s& khoa hoc dé xay dung mot chién luge st dung
tai nguyén nudc thich tmg véi sy bién dong ranh
gidi man mot cach chi dong dé giai quyét cac
van dé dat ra cta luu vuc song lién tinh.

Loi cam on: Nghién ciru da sir dung cdc tai liéu cia Pé tai doc ldp cap Quoc gia Nghién ciru
dé xudt gidi phdp kiém sodt xam nhdp man cho Thanh phé Pa Néang, md s6 PLCN36/16 do TS.Hodng

Thanh Son (Vien Dia ly, VAST) lam chu nhiém.
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SALINE INTRUSION OF THE RIVER IN DOWNSTREAM VU GIA -
THU BON UNDER HYDROPOWER PROJECT

Hoang Thanh Son!, Vu Thi Thu Lan?, Nguyen Dai Chung?
Tnstitute of Geography
2Department of application & development of technology
3Central region college of technology — economics and water resouces

Abtract: Da Nang and Quang Nam use water from the Vu Gia - Thu Bon River for agricultural
and industrial activities. In the process of development, the coastal zone has adapted to saline in-
trusion and is considered as a natural condition. However, upstream hydropower development brings
undeniable benefits but also adversely affects the hydrological regime, including salt intrusion into
the river. This article uses the model Mike 11 HD + AD to determine the salinity of the river in down-
stream Vu Gia - Thu Bon to assess the impact of hydropower projects through a series of two data
calculation periods (before and after construction). The results show that the operation of hy-
dropower plants has increased salinity intrusion into the Vu Gia River (about 5 km) and the distri-
bution of Vinh Dien but reduced for the Thu Bon River. This impact is very detrimental to the

exploitation of water in Vu Gia and Vinh Dien rivers for socio-economic development activities of

Da Nang and Quang Nam (Hoi An, Dien Ban, Duy Xuyen).
Keywords: Salinity, salinity intrusion, hydropower plant, Vu Gia - Thu Bon.
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- UNG DUNG VIEN THAM VA GIS PANH GIA
BIEN PONG PUONG BO SONG TIEN VA SONG HAU

Ho Nguyén Nhu Quynh', Pao Nguyén Khai', Huynh Cong HoaiZ, Nguyén Thi Bay?

Tém tit: Nghién civu duwoc thue hién nham danh gia dién bién dwong bo khu viee song Tién va
song Hau giai doan 1989 - 2014 bang phwong phdp vién tham. Trong nghién ciru nay, phwong phdp
1y 1é kénh anh MNDWI diege sir dung dé phan logi dwong bo diea vao anh Landsat da thoi gian giai
doan 1989-2014 va céng cu DSAS dé tinh todn toc do bién dong dong bo trong giai doan nay. Két
qua cho thdy dién bién dwong bo 1989 dén 2014 6 khu viee nghién ciku ¢é ca xu thé boi lang va x6i
16, trong d6 séng Tién x6i 16 nhiéu hon séng Hau va boi tu manh ¢ khu vuece civa séng. Toc dé thay
d6i dwong bo trung binh hang nam giai doan 1989 - 2014 la -0,2 m/nam cho khu viec séng Tién, 0,5
m/nam cho séng Hau, -0,4 m/ndm cho séng Ham Ludng, -0,5 m/nam cho séng Cé Chién, va 0,3

m/nam cho Cuwa Pai va 0,1/nam cho Cua Tiéu.

Tir khéa: Puong bo, séng Ciru Long, MNDWI, GIS, vién tham.

Ban Bién tap nhan bai: 22/4/2018

1. Pit van dé

Séng Ctru Long (PBSCL) 1a tén goi phan
chay qua lanh thd Viét Nam cua song Mé Kong.
Day 1a hé théng song 16n nhat Viét Nam. Véi
chiéu dai khoang 230 km tinh tir bién gi6i Viét
Nam - Campuchia t&i Bién Pong, song Ciru
Long bao gdm hai nhanh chinh: Séng Tién va
Séng Hau. Véi hé thong song va kénh rach day
dic da tao nén mot loi thé vo cung 1on dé phat
tién kinh té va xa hoi cho cac tinh & DPBSCL nhu
san xuat lta, nudi trong thuy san, cung cap nudce
sinh hoat, rira phén, cung cap vat liéu xay dung,
nudi trong thuy hai san, du lich sinh
thai,...Chinh vi vdy song Cuu Long c6 y nghia
rit quan trong véi toan bd Pong bang Nam Bo.
Bén canh nhirng loi thé to 16n ma séng Ciu
Long mang lai thi con ton tai nhitng van dé kho
khin dang xay ra, dién hinh 1a van dé boi ling
x01 16. Theo khao sat cia B NN&PTNT (2017)
[1], DPBSCL ¢6 562 diém véi tong sb 786 km sat
16 bo song, bd bién. Trong dé, c6 55 diém, voi
173 km sat 1& dic biét nguy hiém; 140 diém véi
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97 km sat 16 nguy hiém va 367 diém vé6i 516 km
sat 16 binh thuong. Sat 16 & bd song, kénh rach
& DBSCL dién ra ngay mot nghiém trong, giy
thiét hai khong hé nho cho nguoi dan, dat dai,
nha cua, tai san,... Hién tugng boi léng thuong
xay ra ¢ duoi cac cu lao, cua song lam can trd
16n dén van dé giao thong thuy - hinh thic di lai
chinh & PBSCL, lam giam kha nang thoat 11,
gdy ra 6 nhiém moi truong. .. Con hién tuong x6i
16 xay ra ¢ cac khu dan cu, duong giao thong,
cong trinh cong cong de doa dén tinh mang va
tai san cua cong dong dan cu. Do d6, viéc phan
tich bién dong (x6i 16, bdi ty) dudng bo 1a van dé
rdt quan trong ca trong nghién ctru khoa hoc
cling nhu trong thyc tidn nham phuc vu phat
trién bén vimg PBSCL.

Hién nay c6 nhiéu nghién ctru trong va ngoai
nudc st dung cong nghé vién tham bang céc
phuong phap khac nhau nhu anh t6 hop mau,
phan ngudng, ti 1¢ kénh anh,... dé nghién ciru
tach ranh gidi nudc - dat phuc vu danh gia duong
bo. Trong cac phuong phap trén, ty I¢ kénh anh
MNDVI cho thdy duoc tinh hiéu qua trong trich
xuat thong tin dudng bo [2]. Bén canh d6, co
nhiéu nghién ctru vé bién dong dudng bo &
DPBSCL da dugc thuc hién trong thoi gian gan
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day bang Gmg dung vién tham nhu nghién ctu
cua Anthony va cong su [3], Li va cong su [4],
va Liu va cong su [5]. Tuy nhién cac nghién ctru
nay chu yéu thuc hién phan tich bién dong duong
bo & khu vuc cua séng va ven bién. Trong
nghién clru nay, tu liéu anh Landsat da thoi gian
duoc su dung dé tinh toan mirc do bién dong
duong bo theo phuong phép ty 1€ kénh anh
(MNDWI) két hop véi cong cu DSAS trén phan
mém ArcGIS (Hinh 2). Muc tiéu ciia nghién ciru
1a danh gid mirc bién dong duong bo giai doan
1989 - 2014 cho séng Tién va song Hau nhim
cung cip thong tin cho cong tac quan 1y va quy
hoach bén vitng PBSCL.

2. Giéi thiéu khu vwe nghién ctiru

Bit dau tir Phnom Penh, séng Mé Kong chia
thanh hai nhanh theo dong chay tir Bic xudng
Nam: bén phai (httu ngan) la song Bassac (sang
Viét Nam goi la Hau Giang hay song Hau) va
bén trai (ta ngan) la Mé Kong (sang Vi¢t Nam
goi 1a Tién Giang hay song Tién), ca hai déu
chay vao khu vuc dong bang chau thé rong 16n
6 Nam B¢ Viét Nam, dai chung 220 - 250 km
mdi song. Luu luong hai song nay rat 1ém,
khoang 6.000 m*/s vé muia kh, 1én dén 120.000
m?/s vao muiia mua, va chuyén chd rat nhidu phu
sa boi dip dong bang Nam Bo [6]. Song Tién va
song Hau chay qua dia phan cac tinh, thanh:
Pong Thap, Tién Giang, Bén Tre, An Giang,
Cén Tho, Vinh Long, Tra Vinh, Hau Giang, S6c
Trang (Hinh 1). Cac tinh Tién Giang, Bén Tre
va phan 16n tinh Pong Thap & phia bén ta song
Tién. Cac tinh Vinh Long, Tra Vinh, mot phﬁn
16n tinh Pong Thap va An Giang nim gitra song
Tién va song Hau. Phia hitu song Hau 1a ving
T giac Long Xuyén va vung ban dao Ca Mau (&
phia Nam kénh Cai Sén va hiru ngan song Hau).
Dong chay ctia song Tién duoc do ra Bién Pong
qua sau cua: cua Pai, ctra Tiéu, cira Ba Lai, ctra
Ham Ludng, cira C6 Chién va cira Cung Hau.
Dong chay song Hau d6 ra Bién Dong qua 3 cira:
ctra Dinh An, ctra Tran Dé va cira Bassac (Cua
Bassac nay di bi boi 1ap).

BAI BAO KHOA HQC

TIEN GIAMG >

"
/ BB,
TAY NIMH &
3 BINH DUONG
Y
/
: j s 4
------- e, g8
ssss . L wfe
(e
. !
' . AP HO CHi Mt
Y . - . P
- -_ [FTERRN " i
; : N 'L...\,,.2
P \,;Qodnu mir ‘!,_.._.\_\ Y
3 e 3 /
A ! :
Y

k"?,‘_/‘_LJ..;'-‘.,-"{:\\ |

/ % .
Chi thich T

Khu vigc nghién cing”

Ti1& 1:1,230,000

A K e
nghién ciru

— Ranh gidi tinh
.HIES

Séng 0 8 W 20 30 4
T T T T
108 106 " 105 5

Hinh 1. Vi tri khu viec nghién cvuru
3. Phuwong phap nghién ciru

3.1. Phwong phdp chiét tich dwong bo

Phuong phéap ti 1¢ anh MNDVI duoc st dung
dé chiét tach duong bd cho khu vuc nghién ciru
dya vao anh vién tham da thoi gian Landsat cho
cac nam ¢ giai doan 1989 - 2014 (Bang 1).Cac
anh duogc lya chon la chon cac anh trong thoi
gian mua kho (thang 11 dén thang 4) va anh co
chét luong tt (anh khong bi soc, c6 do che phu
ctia may nho hon 10% d¢ che phu trén toan khu
vue, va khong ¢6 18i cam bién (¢ cac khu vue
gén bo song va bo bién)). Phan mém ENVI 5.2
va ArcGIS 10.5 dugc st dung trong nghién ctru
nay. Cac bude chiét tach duong b dwge mé ta
trong hinh 2, va dugc mé ta nhu sau:

—Budc 1: Xu ly anh

Anh Landsat sau khi duogc thu thap s& duoc
higu chinh hinh hoc va khi quyén. Sau d6 anh
duoc xir I cat va ghép anh cho phu hop véi khu
vuc nghién cuu. Tiép theo, dé nhan dang rd
duong bd khu vye nghién ctu thi nghién ctru st
dung dang t6 hop mau ty nhién cac kénh 3, 2, 1
d6i voi anh Landsat 7 va kénh 4, 3, 2 d6i véi
Landsat 8.

TAP CHi KHI TUQNG THUY VAN

S6 thang 06 - 2018

13



BAI BAO KHOA HQC

— Budc 2: Tach loc dudng bo bang ti 18 kénh
anh MNDWI.

Dé tach loc dudng bo, sir dung phuong phap
chi s6 khac biét nuéc didu chinh MNDWI dé 1am
16 2 dbi tuong nudc va dat lién. Theo Umit Duru
(2017) [2], chi s6 MNDWI duoc tinh theo cong
thurc:

MNDWI = (Green - MIR)/(Green + MIR)

Trong do, Greer{ la kénh luc (0.52 - 0.60 um)
va MIR 1a kénh hong ngoai gitta (1.55 - 1.75
um).

Déi v6i anh Landsat 5 TM va Landsat 7
ETM+:

MNDWI = (Band 2 - Band 5)/(Band 2 + Band 5)

Déi v6i anh Landsat 8 OLI/TIRS:

MNDWI=(Band 3 - Band 6)/(Band3+Band6)

Sau khi tach loc dudng bo bang ti s6 MNDWI,
cong cu Reclassify trong ArcGIS duoc su dung
dé phan ngudng thanh 2 16p, dat lién 1a d6i twong
c6 gia tri 0 (mau den) va nudc co gia tri 1 (mau
trang). Do han ché vé s6 liéu khao sat thuc té nén
két qua phan loai dwoc hiéu chinh vé&i anh Google
Earth. Két qua trich xuit dudng bo duoc cho ting

giai doan thoi gian dwgc chong 16p voi anh
Google Earth ctia thoi gian d6 dé kiém tra két qua
phan loai dudng bd. Bén canh do6, hiéu chinh két
quéa duong bo song véi muce nude triéu duoc bo
qua vi cac anh dugc lya chon trong mua kho nén
chénh léch myc nudc 1a khong nhiéu, va do phan
giai cia anh Landsat 1a 30 m.

3.2. Cong cu DSAS

Cong cu DSAS tich hop trong ArcGIS 10.5
duogc st dung dé tinh toan tdc do bodi xo6i. Cong
viéc tinh toan va phan tich dudng bo duoc tién
hanh nhu sau:

- Xac dinh duong chuan (baseline) va cac
duong bo tinh toan (shoreline).

- Tao céc tuyén cit ngang vudng goc bd (tran-
sect).

- Tinh toan tdc do thay d6i duong bo.

Dya vao dir liéu duong bo sau khi s6 hoa,
nghién ctru str dung phuong phap diém dau - diém
cudi (EPR) ding dé phan tich két qua cho cac giai
doan 1989 - 1994, 1994 - 1999, 1999 - 2004, 2004
- 2009, 2009 - 2014; st dung phwong phap hoi
quy tuyén tinh (LRR) cho giai doan 1989 - 2014.

Buwére 1: X1t Iy anh

Hiéu chinh hinh hoc/ khi quyén

Cit/ghép anh T6 hop mau

Buwére 2: Tach loc duong bo

MNDWI

Phan loai lai

Vector hoa

Puong bo cac nam

Hinh 2. Cac buoc tach loc duong bo
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Bang 1. Dir liéu anh Landsat sw dung trong nghién ciru

BAI BAO KHOA HQC

STT V¢ tinh B0 cam  Path/Row Thoi gian D6 phian He toa
chup gidi (m) do
1 Landsat 5 ™ 125/53 01/02/1989 30-30 UTM
2 Landsat 5 ™ 126/52 24/02/1989 30-30 UTM
3 Landsat 5 ™ 125/53 03/03/1994 30-30 UTM
4 Landsat 5 ™ 126/52 23/12/1994 30-30 UTM
5 Landsat 5 ™ 125/53 21/06/1999 30-30 UTM
6 Landsat 5 ™ 126/52 20/02/1999 30-30 UTM
7 Landsat 7 ETM+ 125/53 18/01/2004 30-30 UTM
8 Landsat 5 ™ 126/52 18/02/2004 30-30 UTM
9 Landsat 5 ™ 125/53 09/12/2009 30-30 UTM
10  Landsat5 ™ 126/52 14/01/2009 30-30 UTM
11 Landsat8 OLI/TIRS 125/53 22/02/2014 30-30 UTM
12 Landsat8 OLI/TIRS 126/52 13/02/2014 30-30 UTM

4. Két qua va thao luin

4.1. Bién dpng dwong bo khu vwe song Tién giai doan 1989 - 2014

1
7 1:80,000
T

#7] Che thich

Ti% 1:80,000

Hinh 3. Dién bién dwong bo séng Tién doan
Tan Chau - Hong Ngw
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bPeéc - Cao Lanh

Hinh 4. Dién bién dwong bo séng Tién doan Sa

Hinh 5. Dién bién dwong bo séng
Tién doan Ben Tre - Tién Giang -
Vinh Long
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Két qua phén tich dudng bd giai doan tir nam
1989 - 2014 cho thay khu vuc x6i 16 nhidu nhat
nam & phia dau ngudn song Tién, bao gdm TX.
Hong Ngu, huyén Chau Thanh, Tp. Sa Péc,
huyén Cao Lanh (tinh Pong Thép), huyén Tan
Chau (tinh An Giang); va x6i 16 xdy ra manh &
cac diém song co sy phan nhanh do c6 cu lao
giita dong chay, bao gom xi Long Khanh A, xa
Long Thuén, xa Phtt Thuan A (huy¢n Héng
Ngu), xa Tan Hoa, xa Tan Qudi (huyén Thanh
Binh), Phuong Tan Thuan Bong (Tp. Cao Lanh),
khu vuc nhép luu cua cac nhanh song (xa Long
Khanh B), khu vyc song cong, doan song co

ludng lach khong 6n dinh (huyén Thanh Binh,
Tp. Cao Lanh, cu lao Long Khanh), huyén Cai
B¢, Cai Ly, Chau Thanh (tinh Tién Giang);
huyén Chg Lach, Chau Thanh (tinh Bén Tre).
Khu vuc bdi tu dién hinh thudc bo trai song Tién
doan chay qua Tp. Sa Péc, nhanh bic xi Long
Khanh (Hong Ngu, Pong Théap), xa Tan Hoa
(huyén Thanh Binh, tinh DPong Thap), huyén
Long Ho (tinh Vinh Long), xd Tan Phong (tinh
Bén Tre) (Hinh 3, 4 va 5). Két qua tinh toan toc
d6 x6i 16 - boi tu cho thiy doan bo song Tién chi
yéu xay ra qua trinh x6i 16 véi téc do trung binh
khoang 0,2 m/nam (Hinh 6 va 7).

Hinh 6. Bién dong dwong bo séng Tién doan
qua khu vuc Dong Thap, An Giang

Poan song Tién chay qua 2 huyén Tan Chéau
(An Giang) - Hong Ngu (Pdng Thap), bo trai x6i
16 v6itde do trung binh khoang 1,21 m/ndm va
bo phai x6i 16 lién tuc véi toe d6 cao khoang
3,33 m/nam voi su dich chuyén duong bo vao
sdu trong dat lién pham vi khoang hon 30 m
trong giai doan 1989 - 2014, dac biét 1a khu vuc
Vinh Xuong (Thi xa Tan Chau, An Giang) la
doan sat 1¢ xay ra manh nhéat.

Cu lao Long Khanh thugc tinh Pong Thap c6
qua trinh x6i 16 bdi ty luan phién nhau theo thoi
gian. Giai doan 1989 - 1999 chu yéu 14 x6i 16 &
nhanh bic bo trai (doan Thudng Théi Tién,
Thuong Lac, thi tran Hong Ngu) voi téc do
khoang 10 m/nam, tuy nhién sau nam 2004, x6i
16 tai day giam va hoat dong boi tu dién ra manh
(do ¢6 sy hinh thanh cu lao Thudng Théi Tién
nam sau 1995). Dau cu lao thudc nhanh bic bo

TAP CHI KHI TUQNG THUY VAN
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Hinh 7. Bién dong dwong bo séng Tién doan
qua khu vuc Tién Giang, Ben Tre, va Vinh Long

phai, doan du cu lao xay ra x6i 16 voi toe do
khoang 5 m/nam; doan tiép theo xay ra qua trinh
boi tu manh m&, hinh thanh nén céc doi cat, mo
rong dién tich tai day. O nhanh nam cu lao, trude
nam 2004, hoat dong bdi tu 1a chu yéu, sau nam
2004 xay ra x6i 16 voi tbe d6 khoang 10 m/nim
1a do sy hinh thanh ct lao Thudng Théi Tién day
dong chay tir nhanh béc chuyén sang nhanh nam.

Poan song Tién chay qua Tp. Sa Péc. Bd
phai bi x06i1 16 nghiém trong (Hinh 6) v&i pham
vidich chuyén dudng bo khoang 42 m, bd trai
bdi tu manh véi pham vi dich chuyén khoang 45
m. Khuc udn séng Tién bién dbi nhiéu lan hinh
thanh nhiéu doi cat ké tiép nhau & bo trai. Qua
trinh bdi tu xay ra manh & bo trai, mo rong con
Binh Thanh. Khu vuc thi xa Sa Déc ma doan
song Tién chay qua c6 dia hinh 1a doan song
cong nén dan t6i x6i 16 bd 16m doan song cong
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c6 hd x0ay cuc bo, cong vdi viéc dong chay
thuong ngudn vao mua lii co van tbe 16n, song
do tau thuyén di lai tac dong lién tuc vao bo 1om
lam x6i 16 manh, lugng bun cét bi mat di dugc di
chuyén sang phia bo 161 dan dén hién tuong bdi
léng.

Sat 16 & xa My Luong, xa Tan Phong, xa Ngii
Hiép (tinh Tién Giang) xay ra lién tuc véi toc do
trung binh khodng 5 m/nam va ngay cang tang.
Dic biét 1a dau cu lao Tan Phong va cu lao Thoi
Son, qua trinh x61 16 ngay cang gia tang. Huyén
Long Hb (tinh Vinh Long) va xa Hoa Hung (tinh
Tién Giang) xay ra bdi tu 1a chu yéu véi toc do
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Hinh 8. Dién bién dwong bo séng Hau doan
qua huyén An Phu - TX.Chau Poc (An Giang)

Két qua phén tich dudng bo giai doan tir nim
1989 dén 2014 cho thdy khu vyc x6i 16 dién hinh
thudc xa Vinh Loc, xa Vinh Truong (huyén An
Phu), xa Chau Phong (TX. Tan Chau), xa Phu
Hiép, Hoa Lac, Phu Binh (huyén Phu Tan), xa
Binh My, Binh Thuy (huyén Chau Phu), xa My
Hoa Hung, Binh Duc (Tp. Long Xuyén), huyén
Binh Minh (tinh Vinh Long), huyén Ké Sach -
Long Phii (tinh Soc Trang), huyén Tiéu Can -
Duyén Hai (tinh Tra Vinh), dau cac con Tan Loc,
cdn Son, ¢dn Au (Tp. Can Tho). Khu vuc bdi tu
dién hinh thudc x3 Hoa Binh (huyén Cho Moi),

BAI BAO KHOA HQC

bdi khoang 6 - 10 m/nam. Nguyén nhén sat 16 bd
song, kénh, rach tai Tién Giang la do lugng phu
sa, bun cat tir thugng ngudn séng Mekong do vé
giam manbh, nén dat yéu, chiu anh hudng manh
mé cua ché do ban nhat tridu bién bong; mat do
song, rach day dac voi nhiéu doan song cong,
nhiéu nga ba, ngi tu 1 nhimng vi tri dé bi sat 16
do dong chay tac dong truc tiép vao boy; viée khai
thac cat, xdy dung nhiéu cong trinh ven song 1am
tang do dbc bo song lam bo dé bi sat 16.

4.2. Bién dpng dwong bo khu vwe song Hiu
giai doan 1989 - 2014
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Hinh 9. Dién bién dwong bo séng Hdu doan
qua huyén Chau Thanh - Long Xuyén (An
Giang)

huyén Phu Tan va cac dudi con nhu con Binh
Thanh, xa My Hoa Hung (Hinh 8, 9, 10, va 11).
Két qua tinh toan cho thdy, giai doan tir nim
1989 dén 2014, duong bd sdng tién cha yéu xay
ra sat 16, tbc do sat 16 trung binh khoang 0,8
m/nam va tdc do bdi tu khoang 2 m/nam.

Khu vuc phuong Binh My, Binh Thuy (huyén
Chau Phi1) 1a bo song bén phai bi sat 16 véi toc
d6 khoang 3 m/nam, bo trai xay ra qua trinh bdi
tu voi toc do 8 m/nam do doan song thudc bo
16m udn khuc va dién tich song bi thu hep.
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Hinh 10. Dién bién dwong bo séng Hdu
doan qua Tp. Can Tho, tinh Vinh Long, va tinh
Dong Thap

Hinh 12. Bién dong duong bo song Hdu doan
qua tinh An Giang

Khu vuc Thi xa Long Xuyén sat 16 voi toc do
x61 16 khoang 6m/nam giai doan 2009 - 2014 do
dic diém hinh thai cta doan song phan lach An
Chau - Long Xuyén, hoat dong nudi cac be trén
song phat trién manh gay nhiéu bét loi cho bo
song tai day.

Khu vuc doan xa My Hoa Hung, TP. Long
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Hinh 11. Dién bién dwong bo song Hiu
doan qua tinh Soc Trang, tinh Vinh Long, va
tinh Tra Vinh
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Hinh 13. Bién déng dwong bo séng Hau doan
qua Tp. Can Tho, tinh Vinh Long, Tra Vinh, va
Soc Trang

Xuyén do dong song phia thugng ngudn nhanh
trai song Hau chu yéu 1 qua trinh bdi ling 1am
cho lugng nude tap trung vé phia nhanh phai gay
gia tang qua trinh x6i 16. Puong bo tai bo trai
ngay cang rong ra, trong khi do 2 bén bo xa My
Hoa Hung bi sat 10 lién tuc. Toc d6 boi tu tai bo
trai song Hau doan Nhon My - An Phu lon nhét
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13 35 m/nam, toc do sat 16 bd phai My Hoa Hung
16n nhét 1a 11 m/nam. Khu vyc xa Vinh My (Thi
x4 Chau Béc) duoc bdi tu manh véi toc do
khoang 10 m/nam. Poan xa Pa Phudc (huyén
An Pht) ciing duoc bdi tu manh do bo trai thude
xa Chau Phong (huyén Tan Chau) xay ra sat 1o
lién tuc. Ngoai ra con c6 doan xa Hoa Binh
(huyén Chg M6i) bi sat 16 nghiém trong, & doan
bo d6i dién lai xay ra qua trinh boi tu.

Giai doan 1989 - 2014, dau con Tan Loc bi
sat 16 manh voi tde do khoang 10 m/nam. Con
Son bi x6i 1& lién tuc, nhat 1a khu vuc dau con,
qua 25 nam, khoang cach 16n nhét cta doan bo
bi sat 1& 1a 245 m véi toc do 16n nhat 1a 13
m/nam. Con Khwong sat 16 dién ra gan nhu trén
toan chu vi, dau con sat 1o manh, toc do x6i 1&
trung binh khoang 3 m/nam.O cac doan dudng
bo tir huyén Ké Sach dén Long Phu (tinh Soc
Trang), huyén Tiéu Can dén Duyén Hai (tinh Tra
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Vinh), hai bén bo cu lao Dung bi sat 16 nhe lam
cho ctra séng Pinh An va Tran D& mo rong ra.
Huyén Tra On tai con An Thanh, x3 Luc Si
Thanh va huyén Binh Minh (tinh Vinh Long)
thudc bo trai song Hau xay ra sat 1o lién tuc.
Nguyén nhan 1a do séng tir tau thuyén di lai
nhiéu véi tai trong 16n, xdy dung nha ctra ven
song, khai thac cat anh hudng t6i duong bo.

4.3. Bién dong dwong bo khu vue song Ham
Luéng, va Co Chién giai doan 1989 - 2014

Nhin chung, duong bo song trong khu vuc
nay giai doan tir 1989 - 2014, xay ra hoat dong
x6i 16 14 chu yéu. Cac doan dudng bo x6i 16 dién
hinh nhu huyén Mang Thit, Long H6, Viing
Liém (tinh Vinh Long); huyén Chg Lach, Chau
Thanh (tinh Bén Tre); huyén Chau Thanh, Cau
Ngang (tinh Tra Vinh). Cac doan bdi tu dién
hinh nhu ctra song Ham Ludng, huyén Thanh
Phu (tinh Bén Tre) (Hinh 14 va 15).
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Hinh 14. Bién déng dwong bo song Cé Chién
giai doan 1989 - 2014

Huyén Long Ho ¢6 toc do x6i 16 bo trung
binh tir 2 - 5 m/ndm trong giai doan 1989 - 1994,
diém sat 10 sdu nhat 1a 29 m. Giai doan 1994 -
1999, diém sat 1& sdu nhat 1a 36 m. Khu vuc
huyén Mang Thit sat 16 v&i tbc do trung binh
khoang 2 m/nam trong giai doan 1989 - 1994, tr
nam 1994 - 2014 sat 16 v6i toc do 8 - 10 m/nam.
Huyén Vinh Liém c6 tde do sat 1o trung binh kha
déu 1a 3 m/nam. Nguyén nhan sat 16 12 do doan
song thudc khuc song cong, van toc dong chay
phia bo 16m rat 16n, dong chay vong & sdng cong
dao x6i dat phia b 16m van chuyén qua phia bo

Hinh 15. Ban do bién dong dwong bo séng
Ham Luéng giai dogn 1989 - 2014

boi.

Doan duong bo song Ham Ludng qua khu
vuc huyén Chg Lach va huyén Chau Thanh sat
16 nhe tir 1 - 3 m/nam. Poan dudng bd song Co
Chién tr huyén Chau Thanh dén huyén Cau
Ngang ciing xay ra sat 16 lién tuc véi toe do trung
binh 2 - 3 m/ndm. O khu vyc cira song Ham
Ludng, qua trinh x6i 16 manh, doan bi x6i 16 sau
nhit 12 500 m lam cira song mo rong ra. O khu
vuc cua song Ham Ludng, giai doan 1994 - 1999
clra song xay ra hién twong bdi tu v6i pham vi
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1én dén 45 m. Tir nam 1999 dén 2014 qua trinh
x6i boi dién ra xen k& nhau theo thoi gian.Duong
bo song Ham Ludng khu vuc huyén Giéng Tom,
huyén Mo Cay c6 xu hudng x06i 16 trong giai
doan 1989 - 1994 va c6 xu hudng bdi trong giai
doan 1994 - 1999. Khu vuc xa Hoa Minh, Minh
Hoa (thudc huyén Chau Thanh, gan cira séng C6
Chién) c6 xu hudng x6i 16 chiém wu thé.

4.4. Bién dong dwong bo Cira Pai, Civa Tiéu

va Ba Lai giai dogn 1989 - 2014

Doan bo song Cua bai, Cua Tiéu ¢c6 xu
huéng x6i 16 v6i tbe do xo6i 10 khoang 1 - 3
m/ndm, va xay ra bdi tu nhe & cac khu vue xa
Tan Quoi, xa Tan Qudi, xa Tam Hi¢p (huyén Go
Cong Tay, tinh Tién Giang) (Hinh 16). Poan bd
song Ba Lai xay ra qué trinh bdi tu xen k& nhau,
dac biéc 1a hoat dong bdi tu & ctra song Ba Lai.
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Hinh 16. Bién déng dwong bo cira Ba Lai, cira Pai va cira Tiéu giai doan 1989 - 2014

5. Két luan

Hién nay bién dong dudng bd dién ra manh
mé trong nhiitng ndm tr¢ lai day va gay anh
hudng 16n dén méi trudng sinh thai cling nhu doi
song ngudi dan ¢ cac khu vucven song. Két qua
nhan dugc cho thiy, trong giai doan 1989 - 2014,
duong bo song khu vuc song Ctru Long c6 sy
bién dong 16m, trong d6 co ca xo6i 10 va bdi tu.
Hién tuong x6i 10 xay ra chu yéu & ven bién
thugc huyén Dan Thanh (tinh Tra Vinh), huyén
Go Cong (tinh Tién Giang), huyén Vinh Chau
(tinh Soc Trang). Hién tugng boi tu dién ra manh
& cac doan ven bién thudc xa Pha Tan (tinh Tién
Giang), cua song Ba Lai. Khu vuc x6i 16 bo song
Tién dién hinh thudc Sa Péc, Cao Lanh (tinh
DPong Thap), huyén Tan Chau (tinh An Giang)
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va O cac diém song co sy phan nhanh do cu lao,
doan séng cong. Khu vyc boi tu dién hinh & song
Tién thudc Tp. Sa Péc, nhanh bac xa Long
Khanh (tinh Pong Thap). Khu vuc x6i 16 song
Hau thudc cac huy¢n Chau Phu, Long Xuyén
(tinh An Giang) va dau cac con thudc Tp. Can
Tho. Khu vuc boi tu song Hau chu yéu thudc
dudi cac con, cu lao. Két qua tinh toan tir cong cu
DSAScho thay tdc do thay doi dudng bd trung
binh hang nim trong giai doan 1989 - 2014 nhu
sau: khu vyc song Tién c6 tde do x6i khoang 0,2
m/nim, song Hau c6 tbc do boi khoang0,5
m/nam, séng Ham Ludng c6 toc d6 xo6i khoang
0,4 m/nam, song C6 Chién c6 toc do x6i khoang
0,5 m/nam, song Cura Pai co tdc do boi khoang
0,3 m/nam va song Cua Tiéu co téc do x6i
khoang 0.1 m/nam (Bang 2).
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Bdng 2. Toc do thay doi dwong bo giai doan 1989 - 2014 trén cdc doan séng chinh

Poan song Téc d thay doi dwong bo (m/niim)
Bo trdi Bo phii
Séng Tién -0.71 0.32
Song Hau 0.59 0.50
Song Ham Ludng -0.48 -0.32
Séng C6 Chién -0.39 -0.64
Ctra Dai 0.46 0.26
Ctra Tiéu -0.39 0.12

Nhin chung, két qua nghién ciru cho thiy birc ~ dé két qua chinh xac hon nén c6 nhiing nghién
tranh tong quat vé xu thé sat 16 - bdi tu trén song  ctru tiép theo véi nguodn anh vién tham co do
Tién va song Hau. Tuy nhién, do ngudn anh tiép  phan giai tt hon nhu dit liéu anh Sentinel 1 va
can la anh Landsat c6 d§ phan giai 16n (30 m) 2.
nén két qua tinh toan chi mang tinh tuong dbi,

Loi cdm on: Nghién ciru nay dwoc tai tro boi Chwong trinh Tdy Nam Bé trong khudn kho dé tai
md s6 08/2017/HD-KHCN-TNB.PT/14-19/C10.
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APPLICATION OF REMOTE SENSING AND GIS FOR RIVERBANK ASSESSMENT IN
THE BASSAC AND MEKONG RIVERS

Ho Nguyen Nhu Quynh', Dao Nguyen Khoi', Huynh Cong Hoai*, Nguyen Thi Bay>
"Faculty of Environment, VNU-HCM University of Science
?Faculty of Civil Engineering, VNU-HCM University of Technology

Abstract: The study was conducted to evaluate the riverbank changes in the Bassac (Tien) and
Mekong (Hau) Rivers in the period of 1989 - 2014 using the remote sensing method. In this study,
the MNDWI index was used to classify the riverbanks based on the multi-temporal Landsat image
in the period of 1989 - 2014 and the DSAS tool was used to calculate the change rates of riverbanks
in this period. The results showed that the riverbank changes in the period of 1989 - 2014 in the study
area had both sedimentation and erosion trends. Specifically, the Bassacand Mekong Rivershad
mainly the erosion trend and the estuary area had mainly the deposition trend. The annual change
rates in the period of 1989 - 2014 were -0.2 m/year for the Mekong River, 0.5 m/year for the Bassac
River, -0.4 m/year for the Ham Luong River, -0.5 m/year for the Co Chien River, 0.3 m/year for the
Cua Dai estuary and -0.2 m/year for the Cua Tieu estuary.

Keywords: Riverbanks, Mekong Delta, MNDWI, GIS, remote sensing.
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DPAC PIEM HOAT PONG CUA KHONG KHi LANH TREN
KHU VUC PONG BANG BAC BQ TRONG GIAI POAN
1997 - 2017

Phi Thj Nga', V§ Viin Hoa!

Tém tit: Dya vio s6 liéu thong ké tir mia dong nam 1997 - 1998 dén mua dong nam 2016 - 2017,
trung binh ¢é khodng 27 - 29 dot khéng khi lanh (KKL) dnh hwéng dén khu viee dong bang Bdc Bé
(PBBB). Trong d6, miia déng cé sé lwong dot KKL anh hidng nhiéu nhat la mia dong nam 2010 -
2011 véi 37 dot, nhiéu hon trung binh nhiéu nam (TBNN) tir 9 - 10 dot. Ngwoc lai, miia dong nam
1998 - 1999 va 2015 - 2016 ¢6 56 dot KKL anh huong it nhat véi 23 dot, it hon TBNN 5 dot. Trong
giai doan 1997 - 2017, s6 dot KKL anh hwong dén khu viwee PBBB dang cé xu hwéng giam dan, tir
nhiéu hon TBNN la 9.3 dot (mia déng nam 2010 - 2011) xudng con it hon TBNN la 4.7 dot (mia
dong nam 2015 - 2016). Néu xét trong giai doan 2010 - 2017, s6 lwong KKL anh hwdng dén khu viee
PBBB di va dang giam dan, trong 5 nam gan day thi giam manh. Piéu nay thé hién dp cao Siberia
dang yéu dan di, dién hinh la trong 7 nam gan day. Tuy nhién, s6 dot KKL manh kém theo cdc hién
twong thoi tiét cuee doan nhwe miea da, tuyét, gié gidt manh lai dang cé xu hwéng gia tang trong 10

nam tro lgi day.

T khéa: Khong khi lanh, khu viee dong bang Bic Bé.

Ban Bién tdp nhan bai: 12/04/2018

1. Mé dau

Trong nhitng nam tr¢ lai day do anh hudng
cuia bién ddi khi hau ma ché do khi hau trén hau
khip cac ving mién cta Viét Nam d co sy thay
d6i dang ké trong d6 c6 khu vuc Pong bang Béc
B9. Trong do, cac dot rét dam, rét hai kéo dai
trong diéu kién khi hau dang nong 1én toan cau,
cac hién tuong nhu mua tuyét, bang gia, swong
mubi,... da xay ra trén di¢n rong. Mot s6 noi
chua bao gio xdy ra tuyét roi lai quan tric dugc
trong nhiing ndm gén day. Cu thé, dot rétt dam,
rét hai tir 20/1/2018 dén hét ngay 20/2/2008 1a
dot rét kéo dai nhét trong lich sir quan trac xdy ra
trén 1anh thd Viét Nam. Trong dot rét dam ret
hai nay xuét hién nhiéu ngay c6 rét hai (ving
ddng bang trung du Bic Bo c6 31 ngay rét hai)
va nhiét do trung binh ngay xudng thap nhat
trong chudi s0 liéu lich str. Nhiét do trung binh
ngay ¢ ngay gitta trung tam ha Noi 1a 7,3°C; Sa

'Dai Khi twong Thity van khu vuc dong bang
Bdc Bo

Email: vovanhoa80@yahoo.com,
ngal975.kttv@gmail.com

Ngay phan bién xong: 20/05/2018 Ngay dang bai: 25/06/2018

Pa (Lao Cai) la -0.1°C. bac biét, tur 23 -
28/2/2016, cac tinh & Bac Bo d3 chiu anh hudng
cua mot dot rét khong qué dai nhung lai tao ra
mot nén nhiét thip ky luc trong chudi sb lidu
quan tric duoc cho dén thoi diém hién tai. Nhiét
d6 thap nhét tai Mau Son (Lang Son) 13 -5,0°C;
Sa Pa (Lao Cai) 12 -4,0°C. Mua tuyét va bang gia
da xay ra trén dién rong trén hau khap cac khu
vuc vung nui Bic Bo. Tham chi, ngay tai vuon
qudc gia Ba Vi (Ha Noi) ciing quan sat thdy mua
tuyét 1a diéu chua timg xay ra trong lich sir.

Tai Viét Nam, cho dén nay da co rat nhiéu
nghién cuu vé KKL duge thuc hién nhu cong
trinh nghién ctu ctia Vii Boi Kiém (1967),
Nguyén Trong Hiéu (1999), Tran Cong Minh
(2006), Pham Vii Anh va Nguyén Viét Lanh
(2010), Phan Vén Tan va cong su (2010), Chu
Thi Thu Huong (2015), VO Van Hoa va cong su
(2015), ... Céc nghién ctru nay da tap trung vao
giai thich cac co ché va nguyén nhan giy ra cac
dot KKL anh huong té1 Viét Nam noéi chung.
Mbt s6 nghién ctru da chi ra dugc xu thé bién doi
clia sb ngay rét dam, rét hai va cac cuc tri nhiét
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d6 vao mua dong cho giai doan 1971 - 2001. Co
thé noi, cac nghién ctru vé KKL duge thuc hién
cho dén nay khong chi ding lai ¢ viéc nghién
ctru vé céc trung tim khi ap quy mo 16n chi phdi
hoat dong cua KKL, xu thé bién ddi trong qué
khtr, ma con hudng téi phat trién cac phuong
phap va mé hinh du bao (dong luc va théng ké)
cho hién tugng nay tir quy mé du bao han ngin
cho dén han mua. Trong vai nam tr¢ lai, nhiéu
nghién ctru vé dy tinh xu thé bién déi cuia KKL
trong twong lai cling da dugc thyc hién (Phan
Van Tan va cong sy (2010)). Tuy nhién, chua co6
nhiéu nghién ctru tap trung xem xét dic diém
hoat dong va xu thé bién ddi ciia KKL trong giai
doan 20 ndm gan day (1997 - 2017), nhit 14 cho
khu vic dong bang Bic B6 (PBBB), noi hang
nam chju nhiéu thiét hai gdy ra boi hoat dong cua
KKL.

Xuét phat tir thuc té néi trén, bai bao nay s&
trinh bay két qua nghién ctru dic diém hoat dong
cua KKL trén khu vuc PBBB trong giai doan
1997 - 2017 dé qua d6 tim ra duoc xu thé bién
d6i trong 20 nim qua (ca vé s luong va cudng
do) va tan suat hoat dong cua KKL theo thoi gian
trén khu vuc nghién cuu. Déng thoti, chi ra duoc
cac dic trung thoi tiét di kém ciing nhu sy bién
d6i cua cac dic trung thoi tiét theo sy thay doi
trong hoat dong cua KKL trén khu vuc DPBBB.
Céc phan tiép theo s& mo ta vé phuong phéap
nghién ctru va tap s liéu sir dung. Cudi cung, 1a
mot s6 két qua nghién ctru dé tra 101 cho cac cau
hoi néu ra ¢ trén.

2. M ta phwong phap va tép s liéu nghién

ciru

Dé c6 du co sd khoa hoc xac dinh s6 dot KKL
anh hudng to1 khu vuc DPBBB trong giai doan
1997 - 2017 ciing nhu phan loai cuong do cua
cac dot KKL nay, s6 liéu quan trac nhiét do trung
binh ngay ctia 9 tram quan trac khi tuong bé mat
trén khu vuc DPBBB duogc thu thap trong giai
doan néi trén (Bang 1). Ngoai ra, sd liéu gio tai
tram Bach Long Vi cling dugc thu thap tuong
ung dé xac dinh cuong do cua KKL. Cac s liéu
dugc thu thap trong ca nim dé dam bao bao phi
duoc hét cac dot KKL c6 thé Xay ra som vao dau
mua dong hoac két thiic mudn vao cudi mua
dong. Chi tiéu xac dinh KKL st dung trong
nghién ctru nay duoc dua trén chi tiéu da dugc st
dung trong tong két dic diém KKL hang nam
ciia Trung tdm Dy bao KTTV qubc gia. Tuy
nhién, ¢ day khong xac dinh va phan loai theo
dién rong hay cuc bg. Viéc phan chia cuong do
ctia dot KKL chu yéu dua trén toc do gié quan
tric dugc tai tram Bach Long Vi. Cu thé:

- bot KKL manh Ia dot c6 gié quan tric tai
Bach Long vi tir cdp 7 tré 1én (tir 13.9-17.1m/s
va kéo dai trong 12 gio trd 1€n;

- bot KKL trung binh la dot c6 gié quan tric
tai Bach Long vi tir cdp 6 tro 1én (tir 10.8-
13.8m/s) va kéo dai trén 6 gio;

- Pot KKL yéu la dot co gi6 quan tric tai
Bach Long vi tir dudi cdp 6 hodc cdp 6 nhung
kéo dai khong qua 6 gio.

Bang 1. Danh sdach cdc tram khi twong dwoc chon

TT  Tinh/Thanh phd Téntram  Mi so Kinh d¢ Vi d9 Do cao (m)
1 HaNoi Lang 48820 105°51' 21°01" 6
2 HaNoi Son Tay 48817 105°30' 21°08' 16
3 HaNbi Ha Pong 48/58 105°45' 20°58' 6
4  Hai Duong Hai Duong 48827 106°18' 20°57" 2
5  Hung Yén Hung Yén 48822 106°03' 20°40' 4
6  Nam Dinh Nam Dinh 48823 106°10' 20°26' 2
7 Nam Dinh Vin Ly 48829 106°18' 20°07" 2
8  Ninh Binh Ninh Binh 48824 105°59' 20°15' 3
9  Thai Binh Thai Binh 48835 106°21' 20°27' 2
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Pé phan tich xu thé bién d6i cua KKL theo
thoi gian, chung t6i st dung phuong phdp xay
dung phuong trinh hdi qui don bién x = ao*t +a.
Trong do, xu thé ting, giam cua x (s6 dot KKL)
duoc danh gia trén co s¢ xét dau va do 16n cua hé
s6 goc ao. PO tin cdy cua xu thé duge danh gia
qua kiém nghiém Mann-Kendall.

3. Pic diém hoat dong ciia khong khi lanh
trén khu vuc dong bing Bic Bj trong giai
doan 1997 - 2017

3.1. Tén sudt ciia khong khi lanh

Béng 2 dua ra két qua xac dinh va thong ké s6
dot KKL anh hudng téi khu vuc PBBB trong
tung thang ctia cac mua dong tir 1997-2017 cling
nhu so sanh voi gid tri trung binh nhiéu nim
(theo giai doan 1981-2010). Dya vao bang 2, co
thé thdy KKL x4m nhap xudng khu viec PBBB
trung binh 1a 27 - 29 dot trong mot ndm. Tuy
nhién, ciing c6 nim sb luong nay ting 18n rat
nhiéu, d6 1a nam 2010 - 2011 véi 37 dot, nhiéu
hon TBNN ttr 9 - 10 dot; nam 2003 - 2004 1a 33
dot. Nguoc lai, c6 nhitng nam KKL xam nhap
dén khu vuc rat it, nhu nam 1998 - 1999 va nim
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2015 - 2016 voi 23 dot, it hon TBNN 5 dot. Co
thé thy, trong 20 mua dong c6 11 nam cé téng
s6 dot KKL anh huong dén khu vuc it hon
TBNN. Hai nam giam nhiéu nhét 1a nam 1998 -
1999 vanam 2015 - 2016 1a 4.7 dot, day ciing 1a
nam c6 tong sd dot khong khi lanh anh huong
dén khu vyec it nhét. Tiép dén 1a cac ndm 2001 -
2002, 2004 - 2005, 2006 - 2007, 2013 - 2014 va
nam 2016 - 2017 it hon so véi TBNN 1a 2.7 dot.
Nhing ndm c6 s6 dot it hon TBNN con lai d6 1a
cac nam: 1999 - 2000, 2002 - 2003, 2009 - 2010
va nam 2014 - 2015 dao dong tur 0.7 - 1.7 dot.
Céac nam co sd dot KKL anh hudng dén khu vuc
cao hon TBNN, trong d6 nam 2010 - 2011 Ia
nam c6 nhiéu dot KKL anh huodng dén khu vuc
nhét, nhidu hon so véi TBNN 1a 9.3 dot. Tiép
dén 1a ndm 2003 - 2004 nhiéu hon TBNN 5.3
dot. Cac ndm con lai c6 sd dot KKL cao hon
TBNN d6 la cac nam: 1997 - 1998, 2000 - 2001,
2005 - 2006, 2007 - 2008, 2008 - 2009, 2011 -
2012 va nam 2012 - 2013 dao dong tir 1.3 - 3.3
dot.

Bang 2. Tong so dot khéng khi lanh trong cdc thang giai doan 1997 - 2017

Than ) ) L.
Mﬁ:d(i/lg IX X XTI X I I I IV V  Téngsb ,i‘];;;;
1997-1998 2 3 2 4 7 4 3 1 3 29 13
1998-1999 2 1 4 1 3 3 3 2 4 23 47
1999-2000 0 1 3 4 4 3 5 4 3 27 0.7
2000-2000 0 2 4 4 4 4 5 4 2 29 13
2001-2002 0 4 4 4 3 3 2 3 2 25 2.7
2002 - 2003 1 4 5 4 4 3 2 3 1 27 0.7
2003-2004 1 2 4 5 6 3 5 3 4 33 5.3
2004 - 2005 13 2 5 5 4 4 1 0 25 2.7
2005-2006 0 5 4 7 5 5 2 2 1 31 33
2006 - 2007 1 1 4 4 7 0o 2 3 3 25 2.7
2007-2008 3 2 3 5 4 6 2 1 4 30 23
2008-2000 0 1 5 5 6 2 5 3 2 29 13
2009-2010 1 1 s 3 5 2 4 5 0 26 1.7
2010-2011 0 3 4 5 9 2 8 2 4 37 9.3
2011 - 2012 14 3 5 5 5 3 3 1 30 23
2012-2013 2 2 4 6 5 4 2 4 0 29 13
2013-2014 1 15 s 4 4 31 1 25 2.7
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2014 - 2015 0 1 5 6 2 5 3 1 26 -1.7
2015 - 2016 1 2 2 5 4 4 3 1 1 23 4.7
2016 - 2017 0 2 4 5 5 3 1 25 2.7
Téng sb 17 45 76 92 94 67 73 52 38 554
Trungbinh  0.85 225 38 4.6 47 335 365 26 19 27.7

Xét trong ca giai doan 1997 - 2017, sb dot
KKL anh huong dén khu vyc PBBB c6 xu
huéng giam nhe v6i hé sé goc ao cia phuong
trinh hdi qui 14 -0.03. Tuy nhién, trong vong 7
nam gan day (tir mia déng nam 2010 - 2011 dén
niam 2016 - 2017), s6 dot KKL giam dan va co
tbc d6 giam kha nhanh (hé sé ao 1a -1.89), tur
nhiéu hon TBNN 1a 9.3 dot (nam 2010 - 2011)
xudng con it hon TBNN 14 -4.7 dot (nam 2015 -
2016). Piéu nay thé hién ap cao Siberia dang vao
chu ky hoat dong yéu di. Hinh 1 dua ra két qua
tinh toan xu thé bién ddi cua sd dot GMDPB va
KKLTC. Cu thé, trong thoi ki 1997 - 2017, s6

Téng sé dot GMDB va KKLTC cda tirng ndm

56 digt KKL

o

—— 54 dot GMEB

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
S0 dot KKLTC ++=+s« Linear (S8 dot GMDB)

dot GMDB éanh huong dén khu vuc c6 xu thé
giam nhe (hé sb ao 12 -0.09). Tuy nhién, sé dot
KKLTC lai c6 xu thé ting nhanh (hé sb ao 1a
0.16). V& mat trung binh, s6 dot GMPB ¢6 xu
thé giam 2.8 dot/thap ki, trong khi xu thé ting
cua KKLTC la 2.2 dot/thap ki. Theo thoi gian,
KKL anh huong dén nudc ta noi chung va anh
huong dén cac tinh thudc khu vuc DPBBB noi
riéng thuong bat ddu tir thang IX dén thang V
nim tiép theo, tap trung chu yéu vao cac thang
chinh déng tir thang XII dén thang II nim sau
(hinh 2).

Linear (Sé dot KKLTC)

Hinh 1. Xu thé bién doi ciia GMPB va KKLTC trong giai doan 1997-2017

Téng sé cac dot khdng khi lanh va trung
binh theo tirng thang

mm Tong s6 dot

y 'r‘;' ! \.\__.\ —— : | 3
5 .\ H : . b 1+ 2.8
| I.,-."" J . o B
0 Lo
X X X1 XII I I I v v

T 4.5

35

k

L]

-

~Trung binh/nim

Hinh 2. Téng s6 va trung binh s6 dot KKL theo tirng thang trong giai doan 1997 - 2017
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Tir bang 2 va hinh 2 ¢6 thé thiy trong vong 20
nam, thang I 1a thang c6 nhiéu dot KKL nhét véi
94 dot trong tong s6 554 dot, chiém 17%. Tinh
trung binh moi nam, thang I c6 khoang 4.7 dot
xam nhép lanh xu6ng khu vyc. Tiép dén 1a thang
XII v6i 92 dot, chiém 16.6%, trung binh c6 4.6
dot mdi nam. Thang XI c6 tong 76 dot KKL anh
huong dén khu vyc chiém 13.7%, trung binh ¢
3.8 dot xAm nhap lanh xubng khu vuc. it nhat 1a
thang IX véi 17 dot, chiém 3.1%, trung binh c6
0.85 dot mdi nam. Theo bang 3.1, c6 thé thiy
nhiéu nim trong thang IX khong c6 dot KKL
nao xam nhép xudng khu virc trong vong 20 nim
(1997 - 2007), d6 1a cac mua dong tir nam 1999
dén nam 2002, mua dong nam 2005 - 2006, mua
dong nam 2008 - 2009, nam 2014 - 2015 va nam
2016 - 2017. Nam 2010 - 2011 1a nim c6 nhiéu
dot KKL x4m nhéap xudng khu vyc nhit trong
thang I voi 9 dot. Nguoc lai, nam 2014 - 2015
va ndm 2016 - 2017 lai 6 it nhat, chi c6 2 dot.
Dbi v6i cac thang cubi dong, trong 20 niam,
thang III va thang IV 1an luot cac thang co 73
dot, 52 dot KKL xam nhap xuéng khu vuc voi ti
1¢ 1an luot 1a 13.2% va 9%. Thang V c¢6 38 dot
xam nhap lanh Xuéng khu vuc va chiém 6.9%.;
dac biét, co 3 nam: 2004 - 2005, 2009 - 2010 va
2014 - 2015 khong c6 dot KKL nao anh hudéng
dén khu vyc trong thang V. Trung binh c6 s6 dot
KKL cta cac thang trong mdi nim dao dong
trong khoang tur 0.85 - 4.7 dot. Thang IX la thang
dau mua co trung binh s6 dot it nhat 1a 0.85 dot.
Nguoc lai, thang [ va thang XII 1a hai thang co
trung binh s6 dot nhiéu nhat, 1an luot 1a 4.7 va
4.6 dot. Dbi v6i cac thang cudi dong, trung binh
s6 dot giam dan, voi thang 11 ¢6 3.65 dot, thang
IV ¢6 2.6 dot va thang V c6 1.9 dot, it hon kha
nhiéu so véi trung binh nhiéu nam. Do vay, co
thé théy s6 dot KKL xam nhap dén khu vuc
trong nhitng ndm gan day c6 nhitng bién dong
16m theo thoi gian.

3.2. Cuwong do cua khong khi lanh

Trong giai doan 1997-2017, khu vuc PBBB

BAI BAO KHOA HQC

chiu anh huong nhiéu nhat 1 nhimg dot GMPB
c6 cuong do manh va it nhat 1a cac dot khong
khi lanh ting cuong c6 cudng do yéu. Dua vao
s6 lidu bang 3 c6 thé thiy nhitng dot GMPB
cuong do manh co6 133 dot chiém khoang 24%
téng sb dot xam nhap lanh xuéng khu vyec, trung
binh mét ndm c6 khoang 6.7 dot. Tiép dén 1a cac
dot KKL tang cudong cuong do manh la 105 dot,
chiém khoang 19%, trung binh mot nam 1a 5.3
dot. Cac dot GMDB cuong do trung binh, cuong
d6 yéu va cac dot KKL ting cudng cuong do
trung binh lan luot 1a 72 dot, 102 dot va 91 dot
chiém ty 1¢ twong tmg 13 13%, 18.4% va 16.4%;
trung binh s6 dot mot nam 12 3.6 dot, 5.1 dot va
4.6 dot. Cac dot KKL cuong d6 yéu anh huong
dén khu vyc it nhét trong thoi gian dang xét véi
tong s6 dot 1a 51 dot chiém 9.2%, trung binh mot
nam la 2.6 dot. Mua dong nam 1997 - 1998 co
nhiéu dot GMPB manh nhit v6i 13 dot, nim
2000 - 2001 1a 12 dot, cao hon so vdi trung binh
nhiéu nim tr 6 - 7 dot. Nam c6 it nhat cac dot
GMDB manh anh hudng dén khu vuc 12 nam
2013 - 2014 va nam 2014 - 2015 véi 2 dot, thap
hon trung binh nhiéu nam 4 - 5 dot. Nam 2000 -
2001 va nam 2005 - 2006 c6 10 dot KKL tang
cudng manh xudng khu vuc, nim 2010 - 2011 1a
9 dot, cao hon so vdi TBNN tur 4 - 5 dot. Nguoc
lai, nam 1998 - 1999 chi c6 2 dot KKL tang
cudng manh xudng khu vyc. Nam 2002 - 2003
vanam 2015 - 2016 1a nhiing ndm khong c6 dot
KKL ting cudng cuong do yéu anh huong dén
khu vyc; nhung cac nam 2003 - 2004, 2010 -
2011 vanam 2013 - 2014 lai la cdc ndm c6 nhiéu
dot KKL ting cudng yéu nhat anh huong dén
khu vuc voi 5 - 6 dot.

Vé mit xu thé, trong giai doan 1997 - 2017,
s6 dot GMPB manh dang c6 xu huéng giam (ao
=-0.22), GMDBB trung binh c6 xu hudng ting
nhanh (ao = 0.13), GMDB yéu ¢6 xu huéng giam
nhe (a0 = -0.08), s6 dot KKLTC c6 xu huéng
giam nhe (a0 = -0.06), s6 dot KKLTC trung binh
lai c6 xu hudng ting nhanh (a0 = 0.14) va s6 dot
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KKLTC yéu c¢6 xu huéng ting nhe (a0 = 0.08).
Két qua tinh toan kiém nghiém gia thiét thong
ké Mann-Kendall v6i x4c suit pham sai 1am 1a

0.1 da cho thay cac xu thé tim duoc & trén 1a
hoan toan phu hop.

Bdng 3. Tong s6 cac dot GMPB va KKLTC trong giai doan 1997 - 2017

GMDB KKLTC . 4
Mua dong - - Tong so
Manh TB Yeu Manh TB Yeéu
1997 - 1998 13 1 7 5 2 1 29
1998 - 1999 9 3 4 2 4 1 23
1999 - 2000 5 4 9 4 4 1 27
2000 - 2001 12 3 1 10 1 2 29
2001 - 2002 6 1 6 6 3 3 25
2002 - 2003 9 4 3 8 3 0 27
2003 - 2004 4 4 11 4 5 5 33
2004 - 2005 4 4 3 3 7 4 25
2005 - 2006 10 2 3 10 4 2 31
2006 - 2007 5 3 6 3 6 2 25
2007 - 2008 5 5 8 4 4 4 30
2008 - 2009 4 3 7 7 7 1 29
2009 - 2010 9 6 2 5 2 2 26
2010 - 2011 5 2 8 9 7 6 37
2011 -2012 6 4 5 7 5 3 30
2012 -2013 8 5 4 4 5 3 29
2013 -2014 2 4 1 3 10 5 25
2014 -2015 2 4 6 5 5 4 26
2015-2016 9 4 4 3 0 23
2016 - 2017 6 6 4 3 4 2 25
Téng sb 133 72 102 105 91 51 554

Trung binh 6.7 3.6 5.1 53 4.6 2.6 27.7

Theo s6 liéu bang 4 cho thiy s6 dot KKL x4m
nhap xudng khu vuc theo timg thang c6 sy phan
chia rd rang qua céac thoi ky ciia mua dong: dau
mua dong, gitra mua va cubi mua dong. Cac dot
KKL anh huéng dén khu vyc nhiéu nhat vao cac
thang XII va thang I 1a cac thang gitra mua dong,
trong d6 thang I 1a nhiéu nhat c6 94 dot xam
nhap lanh, thang XII 1a 92 dot. Tiép dén 1a cac
thang X1, thang I1I va thang II c6 lan lugt cac dot
KKL tuong tng 1a 76 dot, 73 dot va 67 dot. Cac
thang con lai pho bién tir 40 - 50 dot KKL anh
hudng dén khu vuc, riéng thang IX chi ¢6 17 dot,

TAP CHi KHI TUQNG THUY VAN

1a thang c6 tong dgt KKL it nhat trong cac thang
mua dong trong chudi s6 lidu 20 nam qua. Céc
dot GMDBB manh duoc théng ké anh hudng dén
khu vuc nhiéu nhét 1a vao thang III véi 26 dot,
tiép dén 1a thang XI 1a 21 dot; cac thang XII,
thang I, thang II va thang IV phd bién tir 15 - 19
dot; cac thang con lai tir 4 - 9 dot, trong d6 thang
V c6 it dot GMDB anh huong dén khu vuc nhét
la 4 dot. Trong khi do, cac dot GMDB cuong do
trung binh va yéu tap trung nhiu vao cac thang
cubi dong tir thang 111 dén thang V hang nam véi
cac dot GMPB cudng d6 TB pho bién tir 11 - 14
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dot, twong tng cac dot GMPB yéu tir 15 - 20
dot. Cac thang khéc trong muia déng phd bién tir
4-8 dot. Cac dot KKL tang cuong cuong do
manh anh huéng dén khu vyc ciing tip trung
nhiu vao cac thang gitta mua dong. Thang XII
1a thang c6 s6 dot KKL ting cudng nhiéu nhat
trong vong 20 nam 1a 31 dot, tiép dén 14 thang I
v6129 dot. Thang XI ¢6 21 dot KKL tang cuong
manh, thang X 1a 13 dot. Thang II va thang III ¢
tuong Umg 7 va 4 dot KKL tdng cuong manh.
Riéng thang IX, IV va thang V khong thong ké
duoc dot KKL tang cuong manh nao xam nhap
xubng khu vuc. Khac v6i phan bd cac dot
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GMDB cudng do trung binh va yéu, cac dot
KKL ting cuong trung binh va yéu anh hudng
dén khu vuc tap trung vao cac thang gitra mua
dong. Thang I c6 nhiéu dot KKL ting cuong
cuong do trung binh va yéu nhit véi tuong tmg
la 24 va 10 dot. Thang XII c6 22 dot KKL tang
cuong trung binh; cac thang XI, IT va thang II1
phd bién tir 10 - 15 dot; thang X 1a 4 dot va thang
IV la 2 dot. Riéng thang IX va thang V khong c6
dot KKL ting cuong trung binh anh hudng dén
khu vyc. Cac dot KKL ting cudng yéu tir thang
XI dén thang III nam sau phd bién tir 7 - 10 dot,
cac thang con lai phd bién tir 1 - 3 dot.

Bang 4. Tong s6 cdc dot GMPB va KKLTC theo tirng thang trong cdc mia dong
giai doan 1997 - 2017

GMDB KKLTC i i
Théing - - Tong so0 Trung binh
Manh TB Yeéu Manh TB Yeéu
IX 6 4 6 0 0 1 17 0.9
X 9 6 11 13 4 2 45 2.3
XI 21 5 4 21 15 10 76 3.8
X 19 5 8 31 22 7 92 4.6
I 15 7 9 29 24 10 94 4.7
I 18 8 11 7 14 9 67 3.4
111 26 11 15 4 10 7 73 3.7
v 15 14 18 0 2 3 52 2.6
A% 4 12 20 0 0 2 38 1.9

Nhu véy, theo thong ké tan sut va cuong do
KKL xubng Viét Nam theo timg thang trong 20
nim, tir mua dong nam 1997 - 1998 dén nim
2016 - 2017 thi trong cac thang cubi dong, cu thé
1a tir thang 11T dén thang V, sb dot xam nhép cia
KKL giam va cuong do xuét hién KKL manh
dang c6 xu hudng chung 1a giam. Pong thoi,
trong khodng thoi gian nay, trung tam ap cao
lanh ciing dich chuyén léch sang phia dong so
v6i cac thang trong thoi ki dau dong va giita
dong. Su dich chuyén nay khién KKL xubng
nude ta bi bién tinh, khong khi 4m hon, kém theo
nhiét do ciing khong cao bing cac thang & hai
thoi ki trudc. Pay 1a mét trong nhiing nguyén
nhan anh huéng dén sy xAm nhép lanh & ting
thip trong cac thang cubi dong.

3.3. Cdc dic trung thoi tiét ciia khong khi

lanh dnh hwong dén khu vue

KKL anh huéng dén khu vuc tap trung tu
thang IX dén thang V nam sau v&i cac dic trung
thoi tiét ¢6 thé duoc chia thanh 3 thoi ky sau:
Thoi ky dau mua; Thoi ky chinh mua; Thoi ky
cudi mua. Tuy nhién, trong chudi s lidu tir nim
1997 - 2017 ciing da ghi nhan dugc 8 dot xam
nhép lanh trdi mua vao thang VI va thang VIIL.

a. Thoi ky dau mua tie thang IX dén thang XI

Trong thoi ky nay, cac dot KKL tran xuéng
khu vyc thudng di chuyén theo hudng bic - nam
va bién tinh khi di qua lyc dia Trung Quéc. Mac
du nhi¢t do cua no da tang 1én rat nhiéu so vai
ban dau, nhung khi dén nudc ta nd van giir dugc
dac tinh cyc ddi lanh. Do qua trinh bién tinh khi
di qua luc dia khdi khong khi tré nén khé, tao
thanh mua kho hanh dac trung ¢ khu vuc trong
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thoi ky nay. Do thoi tiét khu vyc trong thoi ky
nay dic trung 1a it dén quang may, ban ngay co
ning, nhiét do ban ngay co thé 1én kha cao,
nhung vé ban dém, mat dat phat xa song dai rat
manh lam nhiét d¢ giam di nhanh chong va dat
tri s6 kha thap. Vi vy bién d6 nhiét ngay dém &
khu vyec 14 16n nhat, thuong dat trén 100C, tham
chi co6 noi 14 - 150C. Ciing do sy lanh di vé ban
dém nén trong thoi ky nay thuong xuét hién
nhitng 16p swong mu vao budi sang goi la suwong
mu birc xa va chi ton tai cho dén khi néng 1én.
Vao thang IX va X, khi mdt dém con tuong dbi
nong, KKL tran vé c6 thé giy ra nhing x4o tron
manh mé khién cac dong khi 4m chuyén dong
dbi luu 1én cao, do d6 c6 thé giy ra mua rao va
dong, doi khi kém theo té 16¢c, mua d4. Thang
XI, KKL tran vé chi gy mua nhé hodc it mua.

b. Thoi ky chinh mua tir thang XII dén thing
Il nam sau

Thoi ky nay dugc goi la thoi ky chinh dong,
1a nhirng thang c6 nhiét d6 thip nhét trong nim
va ciing 1a thoi ky c6 nhiéu dot xdm nhap lanh
nhat trong nim. Vao thoi ky ndy ¢ cac vi do
trung binh dong xiét gio tdy phat trién rit manh.
KKL tran vé di chuyén theo huéng dong béc -
tdy nam bi bién tinh qua bién nén 4m hon mot
chut va lugng am tang lén ro rét. Sy lanh di cua
bé mat trong giai doan nay khién cho nhiét do
16p khong khi tiép giap ciing giam di nhiéu, 1am
cho do am nhanh chong dat trang thai bao hoa. O
khu vuc vao thang XII, KKL tran vé van con gay
ra hanh kho va cdc dot rét dam dau mua. Céc dot
rét dam, rét hai déu tap trung vao thoi ky nay.

c. Thoi ky cudi mia tir thang 111 dén thang V

Thoi ky nay 1a thoi ky chuyén tiép va bét dau
ctia mua ha. Ap thip phia Tay bat dau phat trién
va m& rong vé phia Pong giy nén nhimng dot
néng som. Bé mit dét bi dbt néng, nhiét do tang
va & muc kha cao.

Khi 4p cao lanh luc dia di chuyén xudng phia
nam s& nén ap thap phia tay gay ra hién tuong
néng bung 1€n, nhi¢t do tang cao va néng nuc
thuong thay trude khi KKL tran vé. Qua trinh
nén dong luc cia hé théng ap cao lanh phia béc
trong qua trinh di chuyén xuéng phia nam dé lam
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thay ddi cdu truc cta ap thap nong tao thanh cac
ranh thép v&i su khac bi¢t cua truong nhiét, 4m
so voi ngudn gde ciia nhiét lyc ban dau cua no,
tao nén thuan loi cho sy phat trién dong khong
khi di 1én cta khdi khong khi nong 4m giy qué
trinh mua bat én dinh, mua rao va kém theo
dong. Tuy thudc vao vi tri truc ranh va muc do
nén ciia ap cao lanh phia bic ma luong mua s&
khac nhau khi KKL xam nhap.

Vao thang 111, 13 thoi ky chuyén tiép cua gid
mua, do d6 khi KKL tran vé c6 thé van xuat hién
nhitng dot mwa nho, mwa phun va rét, dong thoi
nhirng con dong dau mua sém nhét cling thiy
xuét hién trong thang nay khi c6 KKL tran vé.

d. Cac dot KKL trdai mua

Trong giai doan tir nam 1997 - 2017, da co6 8
dot xam nhap lanh trai mua vao thang VI va
thang VIIL Thoi gian cu thé nhu sau:

+C6 5 dot gio mua dong bic cudng do trung
binh trong thang VI vao ngay 09/VI/1997; ngay
04/V1/1998, ngay 12/V1/2000, ngay 01/VI/2010
vangay 10/V1/2013.

+C6 3 dot GMDPB cudng do yéu trong thang
VIII vao ngay 29/VIII/1998; ngay 25/VII1/2001
va ngay 16/VIII/2003.

bac trung thoi tiét & khu vuc trong cac dot
xam nhap lanh trai mua la gady mua rao va dong
dién rong. Luong mua dat mic mua via dén
mua to, co noi mua rat to.

4. Két luin

Bai bao nay da trinh bay két qua nghién ctru
diac diém hoat dong cua KKL trén khu vuc
DBBB trong giai doan 1997-2017 trong d6 da
chi ra dugc xu thé bién ddi trong 20 nim qua (ca
vé s6 luong va cudng do) va tan suit hoat dong
cua KKL theo thoi gian trén khu vue nghién cuu.
Dong thoi, chi ra dugc cac dic trung thoi tiét di
kém ciling nhu sy bién ddi cta cac dic trung thoi
tiét theo sy thay doi trong hoat dong cua KKL
trén khu vuc DPBBB. Cu thé, s6 liéu thong ké tir
mua dong nam 1997-1998 dén mua dong nim
2016-2017 da cho thy trung binh ¢6 khoang 27-
29 dot KKL anh huong dén khu vuc PBBB.
Trong d6, mua dong c6 sb lugng dot KKL anh
hudng nhidu nhit 13 mua dong nim 2010-2011
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voi 37 dot, nhiéu hon trung binh nhiéu nam
(TBNN) tr 9 - 10 dot. Nguogc lai, mua dong ndm
1998 - 1999 va 2015 - 2016 ¢6 s6 dot KKL anh
hudng it nhat véi 23 dot, it hon TBNN 5 dot.
Trong vong 7 nim gan day (tr nam 2010 -
2017), s6 dot KKL anh huong dén khu vuc
DBBB giam nhanh, tir nhiéu hon TBNN 14 9.3
dot (mua dong nam 2010-2011) xudng con it
hon TBNN la 4.7 dot (mua dong nam 2015 -
2016).

Néu xét trong giai doan 1997 - 2017, s6 dot
KKL anh huéng dén khu vuc DBBB c¢6 xu thé
chung 13 giam nhung chua dang ké, sy giam
nhanh duoc ghi nhdn trong 7 nam gan day vao
cho thay xu thé ting cua hién trong mua dong
4m. Nguyén nhan 1a do hoat dong cua ap cao
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Siberia c6 nhiéu thay d6i bat thuong trong giai
doan nhitng nam gan day. Ciing chinh do hoat
dong bat thuong cua ap cao Siberia, s6 dot KKL
manh kém theo céc hién tugng thoi tiét cuc doan
nhu mua da, tuyét, gio gidt manh lai dang c6 xu
hudng gia tang trong 10 nam trd lai day. Trong
giai doan tr nam 1997 - 2017, da c6 8 dot xam
nhdp lanh trai mua vao thang VI va thang VIII.
Dé c6 thé cung cap nhitng cai nhin chi tiét hon vé
tac dong ciia nhitng bién doi trong hoat dong cuia
KKL, can thiét phai nghién ciru dénh gia su thay
d6i ctia cac hinh thai thoi tiét ciing nhu bién doi
ctia cac yéu t6 khi quyén, nhét 1a cac yéu t6 khi
tugng cuec tri trong thoi gian xay ra cac dot KKL
trong giai doan noi trén.

Loi cam on: Nhém tdc gia xin giri [6i cam on t6i dé tai NCKH cdp Nha nwée “Nghién civu tac

déng ciia bién doi khi hdu t&i sie xdam nhdp ciia cac dot lanh va néng am bat thuong trong miia déng
& khu vue mién niii phia Béic phuc vu phdt trién kinh té - xd hoi”, ma so6 BPKH.25/16-20 di cung
ccfp 6 liéu quan trdc khi tong bé mat thudc khu vire d&ng bcing Bdc B dé nhém thue hién nghién
citu nay. Bai bdo nay ciing la két qua thiee hién cia mot ndi dung trong @é tai néi trén.
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THE KEY CHARACTERISTICS OF COLD SURGE ACTIVITIES
DURING PERIOD FROM 1997 TO 2017 IN THE NORTHERN DELTA
REGION OF VIET NAM

Phi Thi Nga and Vo Van Hoa
Northern delta regional hydro-meteorology center

Abstact: The statistical results based on the dataset of winters from 1997 to 2017 pointed out that
there were 27 to 29 cold surges effecting to the northern delta region of Viet Nam. The winter of
2010 - 2011 was effected by largest number of cold surge with total of 37 cold surges. It is larger than
9 - 10 cold surges in comparison with the climatological average. In constrast, the effected cold
surge number of 1998 - 1999 and 2015 - 2016 winter is smallest with 23 cold surges and smaller than
5 cold surges in comparison with the climatological average. The decreasing tendency of cold surge
number was found in period from 1997 to 2017, specially in recent period of 2010 to 2017. The key
reason is the weakeness of Siberia cold high pressure center in this period. However, the abnormal
cold surge number is lightly increasing in 10 recent years and caused by extreme weather phenom-
ena such as strong wind, heavy rainfall, snow, hail, etc.

Keywords: Cold surge, northern delta region
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SO SANH CAC PHUONG PHAP PHAN PHOI MUA
KHONG GIAN CHO LUU VUC VU GIA THU BON -
VIET NAM

Vo Ngoc Dwong

Tém tit: Mua dwoc xem la dit liéu dau vao khd quan trong khi mé phong ché dg thiyy van leu
viee. Nhung viéc do dac div liéu mwea trong thuc té con nhiéu khé khan. Do dé, viéc sir dung div lieu
mura tap trung cé thé dan téi sw khong chinh xdc khi nghién cieu ché dé thity van ciia luu viee. Vi vay,
phén phéi muwea theo khong gian dé ndng cao chat lwong mé phong thity van lwu viee la hét sike can
thiét. Tuy nhién, viéc lwa chon mét phirong phdp phdn phéi mua phit hop phuc vu nghién ciu ché
dé thity van gap khéng it khé khén. Véi muc dich lwa chon phirong phép phdn bé mwa khéng gian
phit hop nhdt cho luu vuee Vu Gia Thu Bon, nghién ciru ndy tién hanh so sanh hiéu nang ciia cdc
phirong phép phdn phéi khdc nhau, nhuw Thiessen Polygon, IDW, Spline, Kriging, GWR. Két qua cho
thay Kriging la phwong phdp tot nhat cho phdan phoi mwa khéng gian & leu viee Vu Gia Thu Bon.
Bén canh do, nghién ciru ciing chi ra sy khéng chdc chdn trong so sanh, lwa chon phwong phdp

phan bo mua.

Tir khéa: Phin phoi khéng gian, muwa, Vu Gia Thu Bon, Thiessen Polygon, IDW, Spline, Ordi-

nary Kriging, GWR.

Ban Bién tap nhan bai: 22/04/2018

1. it van dé

Mua duoc xem 1a yéu t6 then chét, anh hudng
16n dén ché do thuy van cua luu vyc. Diéu nay
d3 dugc khang dinh thong qua nhiéu nghién ctiru
truge day [1, 2]. Do d6, viéc phan phdi mua theo
khong gian c6 anh huong nhat dinh dén két qua
nghién ctru, phan tich ché d6 dong chay cua luu
vue, dic biét 1a ddi véi cac luu vuc 16n. Chat
lwong dir liéu mua phan phdi theo khéng gian
phu thude vao nhiéu yéu td, trong d6 mat do tram
do duoc xem 1a yéu té c6 anh huong 16n nhat
dén qua trinh hinh thanh dong chay. Mat do tram
do mua cang day, cang thé hién duoc chi tiét qua
trinh mwa dién ra trong luu vue, tir d6 cho két
qué chinh xac hon trong nghién ciru ché do thuy
van cua luu vuc [3]. Mac du da dugc nghién ctru
va phén tich nhidu nhung t6i nay cac nha khoa
hoc van chua dua ra mot tiéu chi cu thé vé mot
mat do tram hop 1y cho mdt luu vuc. Duy chi

'Khoa Xdy dung Thuy loi-Thuy dién, Truong
Dai hoc Bach Khoa - Dai hoc Pa Nc?ng
Email: duong.titd.bk@gmail.com

Ngay phan bién xong: 12/05/2018 Ngay dang bai: 25/06/2018

mot vai dé xuét dua trén thuc té nghién clru cua
mot vai luu vuce cu thé. Vi du nhu, sau khi nghién
ctru cho luu vuc Lee & Anh, nhom tac gid [4] cho
rang d6i voi nhitng luu vue 16n hon 1,000 km?
thi s6 tram do tdi thiéu phai la 16 tram, con dbi
v&i nhitng luu vyc nhé dao dong trong khoan 80
km? dén 280 km? thi can 4 tram t6i 7 tram. Trong
khi d6, t6 chirc khi tuong thé gidi (World Mete-
orological Organization, viét tdt tén tiéng Anh
WMO) khuyén céo rang dbi véi khu vuc ving
d6ng bang mot tram c6 thé bao phit mot pham vi
khoang 600 km? dén 900 km?, nguoc lai ddi véi
khu vure mién nui thi con sb nay 1a 100 km? dén
250 km?. Nhung do nhiéu yéu t6 khach quan
cling nhu chu quan, viéc dat dugc mot mat do
tram hop 1y du dé thé hién dic trung mua cua
moét luu vue 1a rat kho. Didu nay phu thude vao
rat nhidu van dé, tir dién tich luu vyc, dia hinh
lwu vue, dic diém khi twong thuy van cua luu
vuc, cling nhu van dé vé kinh té va van hanh cac
tram do, nhat 14 dbi v6i cac nudc dang phat trién
cling nhu ¢ cac luu vuc c6 dién tich 1on. Do do,
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dé nang cao chit luong moé phong qua trinh mua
dong chay cho mét lwu vyc viéc phan phdi lai
luong mua theo khong gian dya trén sé liéu cua
cac tram do 13 hét stre can thiét.

Vi su phat trién cua toan hoc, hién co rat
nhiéu phuong phap khac nhau dé phéan phéi dir
liéu mua theo khong gian. Nhung vé co ban hai
phuong phap sau dugc tip trung nhiéu nhit,
phuong phép tat dinh va phuong phap dia thong
ké. Phuong phéap dau tién cb dién hon, bao gdm
phuong phap da giac thai son (Thiessen poly-
gon), phuong phap khoang cach nghich dao cé
trong s6 (Inverse Distance Weighting-IDW),
phuong phap duong ding tri (Spline), phuong
phép lan can ty nhién (natural neighbor). Nhitng
phuong phap phan phdi nay da xudt hién tir rat
lau, kha don gian, do d6 duoc ap dung nhiéu
trong thuc té va da khang dinh gia tri nhit dinh
trong viéc phan bd lai lwong mua trong khong
gian, gitp han ché dugc phan nao anh huong cua
mang ludi tram do mua 1én két qua phan phdi
lugng mua theo khong gian. Tuy nhién, cac
phuong phap phéan phdi cd dién nay khong co
kha ning ké dén anh hudng cua cac yéu t6 khac
(dia hinh, d¢ déc, gi6, nhiét do, khoang cach so
v6i bo bién ....) dén phan phdi mua theo khong
gian cho nén theo nhiéu chuyén gia thi d6 chinh
xac cua cac phuong phap nay chua that cao.
Nhing yéu diém trén c6 thé khic phuc dugc véi
cac dic tinh ndi trdi ciia cac phuong phap phan
phdi dia théng ké, nhu phan phdi Kriging,
phuong phap héi quy theo trong s6 dia Iy (GWR).
V6i nhitng phuong phéap nay thi viéc ké dén anh
huéng cua cac yéu t c6 thé anh huong dén lugng
mua tré nén dé dang hon, qua d6 nang cao tinh
chinh x4c cta s6 liéu mua phan phdi [5, 6].

Vu Gia Thu Bon 12 mét luu vuce 16n, c6 ché
d6 dong chay tuong dbi phirc tap ¢ khu vuc mién
Trung - Viét Nam. V6i mang ludi tram do mua
kha thua thét, phan bd khong dong déu, dan t6i
nhitng khé khan nhét dinh trong viéc mo phong
ché do thuy van luu vuc. Do do, nham giam
thiéu nhiing han ché trén, viéc sir dung dir licu
mua phan phdi theo khong gian trong mé phong
ché do thuy van Iuu vuc 1a hét sic can thiét.
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Trong bai bao nay, nhom tac gia s€ trinh bay hi¢u
xudt ctia cic phuong phap phan phdi mua khac
nhau (Thiessen Polygon , IDW, Spline, Ordinary
Kriging, GWR) ddi véi luu vyc Vu Gia Thu
Bon. Két qua duoc phan tich mot cach tong thé,
tor mat do tram, vi tri tram, cting nhu khodng
cach gitra cac tram dé hy vong cung cAp mot cai
nhin tong thé vé viéc phan phdi mua theo khong
gian, 1am can ctr dé lya chon phuong phap phan
phdi mua cho Iuu vue Vu Gia - Thu Bon.

2. Gi61i thiéu vung nghién ciru

Vu Gia - Thu Bon 1a mot hé thong séng 16n &
mién Trung - Viét Nam bét nguon tir phia dong
day nai Truong Son va chay ra bién gin cac
thanh ph6 Pa Nang va Hoi An (hinh 1). Luu vuc
song trai dai tir 14°90” t¢1 16°20°N va tir 107°20°
téd1 108°70°E. Luu vuc bao quanh boi luu vuc
song Cu Dé & phia Bic; Lao vé phia tay; luu vuc
Tra Bong (thudc luu vuc Sé San) vé phia Nam;
Luu vyc Tam Ky vé phia dong va bién phia
DPong. Hé thong nay co hai con séng chinh: song
Vu Gia va séong Thu Bon chay qua nhiéu dia
hinh phtc tap, ¢ ving nui twong ddi hep véi do
cao tbi da 2.600 m & nii Ngoc Linh. Noi co
nhiéu déc dung va ving duyén hai phang ¢ ha
lwu d& bi ngép lut hang nam, bao gdm hé thong
song ven bién két ndi phirc tap voi nhau [7]
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Hinh 1. Luwu viee séng Vu Gia - Thu Bon va
mang lwoi tram khi twong thuy van.

Luu vyc nay nam trong khu vuc nhiét doi gié
mua, lugng mua hang nam Ién, trung binh tir
2000 mm t61 4000 mm. Luong mua nay phan bd
khong déu theo khong gian va theo thoi gian. Xu
hudéng mua ting dan tir thip 1én cao va tir phia
béc t&i phia nam cua luu vye, noi tap trung cac
day ndi cao. Va khoan 65% dén 80% phan bd
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trong mua mua tu thang 9 dén thang 12 [8].

Mac du véi hinh thai khi hau phuec tap, co sd
ha ting quan tric & khu vuc ndy con kha thua,
chi ¢6 15 tram trén 10,350km?. Trung binh mot
tram dai dién cho mdt dién tich 1én tdi 690 km?.
Can ct trén nghién ctru cua Segond va cong su,
Nicétina va cong su [4], [9], thi mat do tram do
dat & khu vuc Vu Gia - Thu Bén la kha thua.
Piéu nay dan téi nhitng han ché nhat dinh trong
viéc mo phong ché d6 thiy van luu vuc.

3. Cong cu va phwong phap nghién ctru

Nhim dénh gia hiéu ning cua cac phuong
phap phan phbi mua ddi véi khu vuc séng Vu
Gia Thu Bon, dit liéu mua ngay cua 15 tram
quan tric trong luu vuc (bang 1), tir 2005-2010
dugc tién hanh phan phdi va so sanh theo
phuong phép trong hinh 2, hinh 3. Cac phuong
phap phan phdi mua theo khong gian duoc sir
dung trong nghién ctru 1a cac phuong phap phan
phdi co ban hién nay nhu: IDW, Kriging,
SPLINE, Thiessen Polygon, GWR.

Bdng 1. S6 liéu mwa ngay ém nhat va mua

trung binh ngay trong gian dogn nghién cuu

Muwa ng'é\y Mua
16m nhat trung binh
(mm) ngay (mm)
Pa Ning 306.80 6.90
Cim Lé 332.40 6.86
Hoi An 425.00 6.44
Cau Lau 290.00 7.21
Giao Thity 297.60 7.61
Ai Nghia 329.10 8.22
Hoi Khanh 366.50 6.71
Hién 440.30 7.78
Thanh My 426.10 6.63
Néng Son 317.70 9.23
Qué Son 292.10 8.07
Hiép Dirc 419.30 9.22
Tién Phuéc 426.10 9.68
Kham Dirc 401.00 11.54
Tra My 504.00 12.24
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Thiessen Polygon 14 phuong phap phéan phdi
mua kha phd bién, phuong phap nay xac dinh
gia tri mua tai mot diém trong luu vuc dua trén
nguyén tic lwong mua trung binh trén toan luu
vuc 1a trung binh ¢6 trong s6 cua cac lugng mua
tai cac tram thanh phi‘m voi trong s6 ti 18 véi dién
tich cua hinh da gidc chtra tram mua d6. Phuong
phap nay duoc phat trién boi Alfred H. Thiessen
vao ndm 1911. Phuong phap khodang cach
nghich dao c6 trong s6 (IDW) 1a phwong phap
ndi suy xac dinh gia tri mua tai vi tri chua biét
bang cach tinh trung binh trong s6 khoang cach
gia tri mua cua cac vi tri da biétt gia tri trong
ving lan can. Nhimg vi tri cang cach xa vi tri can
tinh gi4 tri cang it anh huong dén gia tri tinh toan
[10]. Trong khi d6, phuong phéap ndi suy Spline
tinh toan cac gia tri mua tai vi tri chua biét thong
qua mot ham toan hoc c6 thé biéu dién mot bé
mit di qua cac diém c6 gia tri [11]. Phuong phap
Kriging dugc phat trién boéi nha toan hoc
Georges Matheron. Theo phuong phap nay cac
gia tri can ndi suy duogc xac dinh théng qua mot
thuét toan binh phuong tdi thiéu tuyén tinh dya
trén cac dir liéu thuc do [12]. Phuong phap hdi
quy theo trong s6 dia Iy (GWR) 1a phuong phap
thdng ké khong gian dung dé xac dinh cac gia tri
mua tai nhiing vi tri chua biét dua vao su thay
d6i ctia cac gia tri mua theo vi tri quan tric [13].
Trong nghién ctru nay, cadc phuong phap trén
dugc tng dung dé phan phdi lai mua theo khong
gian dya trén su ho tro cia phﬁn mém ARCGIS
10.5.

Mot trong nhitng kho khin nhét cia trong
viéc xac dinh hi¢u qua cua cac phuong phap
phan phdi mua d6 1a kiém dinh két qua phan
phéi. Trong pham vi nghién ctru nay, tc gia dé
xuét stir dung phuong phap kiém dinh chéo (cross
validation) (hinh 4) dé xac dinh hiéu qua ctia cac
phuong phap phan phéi [14, 15]. Noi dung co
ban cua phuong phap nay la st dung dir liéu thuc
do tai mot tram bat ky dé so sanh voi két qua
phan phéi dat duoc tai vi tri do.
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Thu thap, tién xwr
& p ly div liéu mwa
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Trich xuat két qua

So sanh va két

Hinh 2. Quy trinh so sanh lwa chon phiong phdp phdn phéi mia khéng gian

Dir liéu nra theo thi gian Dit liéu mwa khéng gian &
=12....n thén diém thir i.
Hinh 3. Phurong phdp phédn phoi miea theo Hinh 4. So do phwong phdp kiém dinh chéo.
khong gian

Hiéu suét ctia cac phuong phap dugc thé hién 2o Xapns = ot Xt = Xowa )

qua cac chi ) théng }(é nhu Root mean squarecrl - \J."Z‘J(xnm R ]E-Z:'_.([Xmm - ]3 2)
error (RMSE), H¢ s6 twong quan (R) va hé so _\
Nash-Sutcliffe (E) - dugc dung nhu cac chi tiéu o] i Xomi = me,;q)é 3)
danh gia mac do hiéu qua cia cac phuong phap 3 (Ko = Xows )
phan phdi.

“ - Trong d6 Xobs 12 gia tri mua thuc do; Xmodel

— \] b O T W (2) 14 gid tri mua phan phbi /vi tri thit i
n 4. Keét qua va thao luian

Két qua cho théy c6 mot su khac biét rat 16m
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giita cac phuong phap phan phbi mua theo
khong gian (hinh 5). Sy khéc biét nay dugc nhan
dinh xuat phat tir sy twong hop giita cac phuong
phép phan phdi v6i phan bd tram quan tric mua
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trong khu vuc. Trong so sanh nay, nhiling
phuong phap tinh dén yéu t6 phan bé theo khong
gian cua tram mua cho hi¢u suit cao hon nhitng
phwong phap phan phdi thong thuong.

SPLINE

" ADTIOE 10FMIE I0TACE MOSOE M0E 108 10E SOM0E
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Luongz mra (mm/'nim)

o
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Hinh 5. Két qud phdn phéi muwa trung binh nam twong vmg cdc phwong phdp Thiessen Polygon,
Spline, IDW, Kriging, GWR

Két qua théng ké trong bang 2 cho thay, hau
hét cac chi sé thdng ké cua cac phuong phap
Kriging va IDW 1a t6t hon cac phuong phap con
lai. Xét chi s6 RMSE va E, thi hai phuong phap
nay cho két qua cao nhat. Bén canh thé hién
thong qua cac chi s, hiéu qua cia cac phuong
phap nay con duoc thé hién théng qua mic do
6n dinh d6i vé6i cac khu vue khac nhau, nhu vung
nti hay dong bang ven bién. Kriging va IDW
déu c6 sai s6 RMSE kha nho va chi s6 E 16n hon
0.8 & hau hét cac tram ven bién nhu Hoi An, Cau
Lau, Cam L& noi c6 dia hinh kha bang phang,
mat dg tram do tuong débi day hon. bdi voi khu

vuc nui nhu ¢ tram Tra My, Hién thi cac phuong
phap nay cho két qua c6 thé chip nhan dugc.
Ung véi cac truong hop nay sai s6 RMSE ciing
kha nho, trong khi chi s6 E c¢6 thé dat t6i 0.6.
Nguoc lai, cac phuong phap con lai dugc cho
réng 1a phu thudc 16n vao mat do tram, ciling nhu
vi trf tram. Diéu do thé hién rd trong céac chi )
thong ké ¢ bang 1. Van dé nay hoan toan phu
hop v6i nhiéu nghién ctru truée day nhu nghién
ctru cta Tao va cong su, Goovaerts va cac cong
su [11,12].

TAP CHi KHI TUQNG THUY VAN

S6 thang 06 - 2018

37



BAI BAO KHOA HQC

Bdng 2. Chi s6 thong ké twong vmg cdc phwong phdp phdan phéi mua khéng gian.

Thiessen GWR IDW Kriging Spline
RMSE 22.93 20.9 22.15 20.37 28.68
Tra My
E 0.57 0.63 0.59 0.65 0.32
RMSE 10.11 12.47 10.43 10.59 16.96
Thanh My
E 0.757 0.631 0.742 0.734 0.317
RMSE 15.64 11.63 12.60 11.88 15.57
Noéng Son
E 0.618 0.789 0.752 0.779 0.621
RMSE 9.437 40.52 9.161 9.547 15.87
Ho6i An
E 0.841 -1.937 0.85 0.837 0.549
RMSE 15.10 32.12 14.06 14.28 45.25
Hién
E 0.551 -1.03 0.611 0.599 -3.029
RMSE 10.06 10.12 8.464 9.427 10.15
Giao Thuy
E 0.826 0.824 0.877 0.848 0.823
RMSE 9.437 21.55 7.761 7.855 11.89
Cau Lau
E 0.853 0.235 0.901 0.898 0.767
RMSE 7.441 11.04 7.187 8.015 7.17
CamLé
E 0.903 0.786 0.909 0.887 0.91

Trong khi d6, phuong phap hdi quy trong s6
dia Iy GWR mot phuong phap sir dung kha nhiéu
hién nay, duoc ky vong cho hi¢u suét cao.
Nhung GWR chua thé hién duoc tinh wu viét d6i
v6i luu vue Vu Gia - Thu Bdn, du cho phuong
phap nay di ké dén sy anh hudng cia do cao t6i
su phan bd mua. Cac tham sb thong ké trong

TAP CHi KHI TUQNG THUY VAN

bang 1 cho thdy, dudng nhu phwong phéap nay
khong phul hop véi didu kién co sé ha tang quan
trac hién nay ciia Vu Gia - Thu Bén. O mot s6
tram, noi dugc bao phu bdi cac tram khac thi
phuong phap GWR cho két qua kha tét nhu
Thanh M¥ (E=0.63), Nong Son (E=0.79), Giao
Thuy (E=0.82).
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Bang 3. Lwong mua trung binh ngay (mm) thuc do va mo phong thoi doan 2005 - 2010

Tra My Hién Nong Son  Thanh My Cim L¢ Cau Lau
Thyc do 12.24 7.78 9.23 6.63 6.44 7.21
Thiessen 9.68 6.63 8.07 6.71 6.9 6.44
GWR 9.35 13.28 7.81 8.05 7.62 7.52
IDW 9.05 7.51 7.98 7.63 6.96 7.23
Kriging 10.25 7.64 7.73 8.06 7.53 7.42
Spline 14.48 15.88 8.21 9.22 7.26 7.14

Dbi voi cac phuong phap phan phdi mua
truyén théng khac, so sanh két qua cta cac tram,
thi duong nhu hi¢u qua cia cac phuong phap nay
phu thudc rat 1on vao mat do tram. Nhirng noi
nao c6 mat do tram cao thi cho két qua kha tdt.
Phan b6 Spline va Thiessen 1a dién hinh cho
nhan dinh trén. Va mot diém nita 13, & céc
phuong phép truyén thong, két qua chiu anh
huong rat 16n tir cac tram bén canh. Cu thé 1a khi
X6t t6i tram Cam L&, tram Cau Lau noi gﬁn voi
tram Pa Nang, tram Hoi An thi cac phuong phap
truyén thong rat t5t nhu Thiessen (E=0.903),
Spline (E=0.91).

Két qua con thé hién ¢ su khac nhau giita cac
phuong phap qua lugng mua trung binh ngay
(bang 3) cling nhu lvgng mua trung binh nam
(hinh 5). Trong s6 cic phuong phap phan phbi
thi, Spline cho két qua mua nam 16n nhét khi ma
¢6 thé dat toi 7.313,71 mm, tiép sau 1a GWR la
6.838,3 mm, Kriging 1a 4467,63 mm va IDW la
4.464,87 mm so v6i két qua 16n nhét thuc do 1a
4.469,3 mm. Ciing tuong tu theo chiéu nguoc
lai, phuong phéap Spline ciing cho két qua sai
1éch nhiéu nhét so véi thuc do (Spline 1.850,93
mm so voi thye do 2.303,48 mm). Phan tich
lwong mua trung binh ngay trong bang 3, ta cling
dang nhan thiy, cac phuong phap nhu Thiessen,
Spline, IDW dé cho két qua it 6n dinh hon. Cac
phuong phap nay c6 thé cho két qua sai khac 1én
to1 104,11% so voi thuc do (Tram Hién), trong
khi cac phuong phép con lai cho su sai khac giao

dong tir 0,2% dén 30%. Két qua nay ciing tuong
ddng véi két qua cia Wagner va cac cong su,
Tao va cac cong su [15], [11].

5. Két luin

V&1 muc dich lya chon phuong phép phan
phéi mua theo khong gian phu hop véi luu vuc
Vu Gia Thu Bon. Nghién ctru da tién hanh phan
phéi mua theo khong gian tai luu vuc ndy bang
cac phuong phéap khac nhau. So sanh trén két qua
phan phéi mua tir 2005 dén 2010, nghién ciru
cho théy réng c6 mot sy khac biét rat 16n trong
két qua phan phéi mua theo khong gian. Su khac
biét trén chimg t6 vai trd cia phan phdi mua theo
khong gian d6i v6i mo phong ché do thuy vin
Iwu vue. Két qua ciing cho thiy cac phuong phap
phan phdi mua truyén théng nhu Thiessen,
Spline, cho két qua kém hon so voi IDW, Krig-
ing hay GWR. Phan tich ciing cho thdy, mat do
tram va vi tri dat tram c6 anh hudng rat 16n t6i
két qua phan phdi mua theo khong gian. Tuy
phuong phap ma mat do tram va vi tri dat tram
c6 vai trd khac nhau. Déi voi cac phuong phéap
truyén théng, mat do tram va khoang cach tram
c6 anh huong 16n t6i két qua phan phdi. Con voi
cac phuong phap Kriging, GWR thi bén canh
yéu t6 trén, vi tri tram ciing c6 anh hudng rat 1n.
So sanh 5 phuong phap, Kriging la phuong phap
phan phdi mua khong gian phu hop nhat véi luu
vuc Vu Gia Thu Bon. Tuy nhién, két qua cac
tham s théng ké ciing con kha thp. Diéu do
ching to mat do tram do ¢ Vu Gia Thu Bon kha

TAP CHi KHI TUQNG THUY VAN

S6 thang 06 - 2018



BAI BAO KHOA HQC

thua. D¢ phan anh dugc dat trung mua cua lwu  khu vuc nay, nhat 1a doi voi cac khu vuc mien
vuc thi kién nghi can dat thém tram quan trac & nui.

Loi cam on: Nghién ciru nay nam trong khuén khé dé tai B2016-DNA-26-TT dwoc cap kinh phi
boi Quy Phat Trién Khoa Hoc va Cong Nghé Pai Hoc Pa Nang. Tdc gid xin chdn thanh cam on Pdi
khi Twong Thity Vin Trung Trung B6 va Pai hoc Pa Nang da ho tro cho nghién ciru nay.
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THE COMARISON OF RAINFALL SPATIAL DISTRIBUTION
METHODS FOR VU GIA THU BON CATCHMENT

Vo Ngoc Duong
University of Science and Technology - The University of Da Nang

Abstract: Rainfall is considered as major input data for hydrological modelling. Nevertheless,
rainfall data collection in reality has faced many difficulties. Therefore, using the lumped rainfall
data might reduce the accuracy in studying the catchment hydrological process. Accordingly, it is
necessary to redistribute spatially the rainfall data for hydrological studies. However, it is not easy
to select a suitable rainfall disributed method for an area. In ovder to find out the most suitable spa-
tial distributed method for Vu Gia Thu Bon catchment, the performance of several different inter-
polation methods such as Thiessen polygons, Inverse-distance weight, Spline, Ordinary Kriging,
geographically weighted regression is compared. The result demonstrates the advantage of geosta-
tistical techniques in rainfall distribution, particularly, the Kriging methods and suggested to apply
this interpolation for Vu Gia Thu Bon catchment. Aditionally, the analysis has shown the uncertainty
of spatial distributed rainfall.

Keywords: Spatial interpolation, rainfall, Vu Gia Thu Bon, Thiessen Polygon, IDW, Spline, Or-
dinary Kriging, GWR.
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MO PHONG TAC PONG CUA CARBON DEN DEN
NHIET PO TREN KHU VUC VIET NAM VA LAN CAN
BANG MO HINH REGCM

Lé Thi Thu Hang!, Phan Vin Téan?, Bui Thi Tuyét!, Pham Thi Minh!

Tém tit: Trong nghién civu nay, chiing téi trinh bay két qua mé phong tac dong cia carbon den
lén nhiét @ Viét Nam va lan cdn bang mé hinh RegCM4.2. Thoi gian mé phong gom 10 nam tie
01/01/1991 dén 01/01/2001 trén mién tinh tir 15°S dén 40°N va 75°E dén 135°E véi dé phén gidi 36
km trong hai trieong hop c6 carbon den va khéng carbon den. Két qua cho thdy tac déng ciia Car-
bon den lam giam nhiét do gc”in bé mat ¢ nhitng khu viee néng dé Carbon den Ién nhu An P9, Dong
Nam Trung Quoc, Myanma va phia Bdc Viét Nam véi gid tri nhiét giam tir -0,2°C dén - 0,8°C so véi
triong hop khéng c6 carbon den. Hé s6 twong quan giita nong dé carbon den va hiéu nhiét dé T2m
c6 gid tri tir - 0,45 dén - 0,55 vao cdc thang mia khé. Nguoe lai, trong cdc thing mixa mwa moi quan
hé twong quan ciia hai dai heong nay nhé boi nong dé carbon nhé trong khi quyén dan téi tac dong

ciia né 1én nhiét dg khong ding ké.

Tir khoa: Carbon den, RegCM, Viét Nam, Nhiét do.

Ban Bién tap nhan bai: 12/4/2018

1. Mé dau

Ngay nay, viéc nghién ctru bién doi khi hau
(BDKH), tac dong cia BDKH va tim cac giai
phap, chién luge ung pho véi BDKH 1a mot
trong nhing van dé hét strc quan trong va duoc
quan tam ddc bi¢t cua toan xa hdi. Nhiéu nghién
ctru d4 chi ra rang thanh phan hoa hoc cua khi
quyén da thay d6i va ching c6 mbi quan hé truc
tiép hodc gian tiép toi cac didu kién thoi tiét, khi
hau & quy mo toan cau ciing nhu qui md khu
vuc. Xon khi [a mot trong nhitng tac nhan quan
trong gdy nén nhiing thay doi hoa hoc cia khi
quyén, thay d6i qua trinh hinh thanh may, phan
xa va hap thu ning luong birc xa mat troi, giy
nén nhiing bién doi trong hé thong thoi tiét - khi
hau. Tac dong cia xon khi trong hé thong khi
hau cling 1a mot trong nhitng nguyén nhan cua
bién d6i khi hau [7]. Pé danh gia muc do tac
dong cua xon khi tdi hé théng khi hau, cac mo

"Truong Dai hoc Tai nguyén va Moéi truong TP.
H6 Chi Minh

’Truong Pai hoc Khoa hoc Tu nhién - Pai hoc
Québc gia Ha Nji

Email: hangthulel23@gmail.com
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Ngay phan bién xong: 20/5/2018 Ngay dang bai: 25/6/2018

hinh toan cau hodc khu vuc thuong duoc két hop
v6i cac mo dun héa hoc - xon khi ¢é mo phong
céc qua trinh hoéa hoc dién ra trong khi quyén,
méi lién hé gitra ching véi didu kién thoi tiét,
khi hau. C6 thé ké t6i mot sb nghién ctru trén thé
gidi st dung mo hinh khi hau khu vuc dé danh
gia tac dong cua xon khi nhu cua Qian va cong
su, 2001 [10] v& md phong xon khi sulfur trén
khu vyc Pong A. Nam 2012, Zenis va cong sy
[14] nghién ciru vé tac dong cua xon khi 1én khi
hau chau Au sir dung mé hinh RegCM3. Zakey
nam 2006 [13] nghién ciru vé phat trién va thir
nghiém mo6 dun bui trong mé hinh khi hau khu
vue, v.v. O Viét Nam ¢6 mot s6 nghién ctru noi
bat nhu cuia tac gia HO Thi Minh Ha va Phan Vin
Tan, 2009 [1] da sir dung md hinh RegCM3 dé
mod phong anh huong cua carbon den (BC) 1én
khi hau khu vuc Pong Nam A va Viét Nam. Két
qua cho thiy hé sé tuong quan 4m cua carbon
den va lugng mua trén ban dao Pong Duong;
nguoc lai trén phia dong va An do, Trung Qudc,
hé s6 tuong quan dwong. Ngoai ra con c¢6 nghién
ctu vé kha nang tng dung mo hinh WRF -
Chem vao khu vuc Viét Nam cua Pao Thi Héng
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Vin, 2013 [5] két qua cho thdy mo phong céc
chat phat thai (bui PM2.5, PM10, SO2, dust 01)
cho két qua kha dung khi xem xét bén canh céc
truong khi tuong nhu gioé hay d6 am. Cac nghién
ctru nay dugc md phong trong thoi gian ngén, tir
vai thang cho dén mot ndm nén van chua danh
gia dugc toan dién mirc do tac dong cua xon khi
1é€n khi hau. Bén canh cac nghién ctru vé xon khi
st dung cac mo hinh khi hau khu vyuc con co cac
nghién ciru st dung s6 liéu quan tric xon khi va
s6 liéu vé tinh. Co thé ké t6i cac nghién ctru clia
Pham Xuan Thanh, Nguyén Xuin Anh va cong
su [2, 3, 4] vé dic diém vé do day quang hoc cua
xon khi ¢ cac tram AERONET Viét Nam. Ngoai
ra con c6 nghién ctiru cua Cohen va cong su,
2010 [6] vé do dac va van chuyén dat va byi than
6 nhidm vao Ha Noi théng qua sb lidu quan tric
tir ba nha may nhiét dién phia Bic bao gdm Pha
Lai, Udng Bi va Na Duong cung v6i bon nha
méy nhiét dién & phia Pong Trung Qubc.

Trong nghién clru nay, ching toi str dung mo
hinh khi hau khu vuc RegCM4.2 & m6 phong
tac dong cua xon khi carbon den dén nhiét do
trén khu vuc Viét Nam va mot sé nude 1an cén tir
nam 1991 dén 2000. Nghién ciru tién hanh chay
mo phong hai thi nghiém véi xon khi carbon den
va khong c6 xon khi carbon den. Tu sy khac
nhau giira hai thi nghiém s& cho thay tac dong
cua carbon den Ién nhiét d6.

2. Phuwong phap nghién ctiru

2.1 M6 hinh va sé ligu

Phién ban NCAR RegCM (NCAR Regional
Climate Model) dau tién duge xay dung dua trén
MM4 (Mesoscale Model Version 4) ciia Trung
tam qudc gia nghién ctru khi quyén (NCAR) va
Truong dai hoc Tong hop Pennsylvania (PSU),
Hoa Ky, vao cudi nhitng nim 1980 sau d6 mo
hinh duoc phat trién boi Trung tam Vat 1y 1y
thuyét quéc té Abdus Salm (ICTP) [8].
RegCM4.2 str dung so do truyén biic xa cia
CCM3 (Community Climate Model Version 3),
trong d6 co tinh dén anh hudng cia viée gia ting
cac khi nha kinh (NO., CHa, CFC), aerosol khi
quyén, va bing trong may; so do trao ddi sinh -
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khi quyén BATS (Biosphere Atmosphere Trans-
fer Scheme); cac tiy chon ddi véi so d6 doi luu
nhu so dd Kuo stra d6i; so d6 Grell; so d6 Betts-
Miller, ...M6 hinh dugc st dung trong nghién
cru nay 1a phién ban 4.2 (RegCM4.2) véi nhiing
cai tién bo sung dang ké so voi cac phién ban
trude. RegCM 4.2 ¢6 thé dugce st dung dé tinh
toan phat thai carbon den dya trén tich hgp mét
mo dun hoa hoc - xon khi m6 ta ba loai xon khi
la carbon den (BC), carbon hitu co (OC) va sul-
fate (SO4). M6 dun hoa hoc - xon khi dugc phat
trién dé mo phong ti 1€ xdo tron cua 6 loai hoa
hoc: khi SO, SO4%, BC va OC (thim nudc va
khong tham nuéc). Cac xon khi carbon chil yéu
¢6 ngudn gdc tir cac qué trinh dbt chay nhién ligu
hoa thach va dét sinh khoi [9].

Trong nghién ctru nay s liéu tai phan tich
toan cau duoc sir dung lam diéu kién ban dau va
diéu kién bién phu thudc thoi gian cho moé hinh
la ERA Interim (EIN15) cua Trung tam du bao
thoi tiét han vira Chau Au (ECMWF) véi do
phan gidi ngang 1,5 d¢ kinh vi. Cac truong dugc
su dung g(‘?)m nhiét do, do cao dja thé vi, cac
thanh phan van toc gio va do 4m trén cac muc
dang ap chuan.

S6 liéu nhiét do bé mat bién (SST) 1a bd sd
liéu tai phan tich nhiét do mat nudc bién mé rong
(ERSST) cua NOAA véi do phan giai 1,5 do
kinh vi. Bo sb liéu nay duoc st dung lam diéu
kién bién dudi phu thudc theo thoi gian trén cac
ving dai dwong. S liéu xon khi dwoc cung cp
tir chwong trinh nghién ctru khi quyén toan ciu
(EDGAR) tai websitehttp://clima-
dods.ictp.it/data/d4/AEROSOL/AEROSOL.dat

2.2 Thiét ké thi nghiém

Vi muc dich khao sat anh hudng ctia carbon
den dén nhiét do trén khu vuc Viét Nam va lan
c4n bang md hinh RegCM4.2, mién tinh ciia mo
hinh dugc lya chon dya trén tham khao nghién
ctru ciia HO6 Thi Minh Ha va Phan Vian Tan [1].
Mién tinh c6 tam dat tai (13,6°N; 105°E) va bao
pht mot ving tir 15°S dén 40°N, 75°E dén 135°E,
gom 176 x 182 diém ludi (Hinh 1) véi d6 phan
giai ngang 36 km va 18 muyc theo chiéu thang
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ding. Thoi gian md phong la giai doan tir 1991
dén 2001. Tham s hoa vat Iy dugc st dung la so
d6 dat BATS, so d6 dbi luu Grell - AS. Ngoai
ra, cac so do bic xa, 10p bién hanh tinh, mua quy
mo ludi ... duge lay ngam dinh. Dé xem xét tac
dong cua carbon den, mién phan tich két qua

dugc chon tir 0 dén 40°N, 75°E dén 135°E.
Nghién ciru tién hanh hai thi nghiém dugc
tom tat trong bang 1: Thi nghiém 1 (CTRL) chay
mo hinh RegCM4.2 khong c6 carbon den; thi
nghiém 2 (BC) chay md hinh véi carbon den.

Bdng 1. Bang tém tdt cdc thi nghiém

STT Ky hiéu

M0 ta

1 CTRL

2 BC

Chay mo hinh khong c6 xon
khi (AER00DO)

Chay mo hinh véi xon khi

Carbon den do con nguoi va
dot sinh khoi (AER11DO0)

2.3. Phwong phdp danh gia

Anh huodng cua carbon den 1€n nhiét do duogc
danh gi4 bang cach so sanh nhiét d6 trong hai thi
nghiém. Hi¢u nhi¢t d§ dugc xac dinh nhu sau:

AT=T (BC)-T (CTRL) (1)

Trong do T(BC), T(CTRL) tuong g la gia
tri nhi¢t do khong khi muc 2m (T2m), nhi¢t o
khong khi cac muc khi quyén trong thi nghiém 2
va thi nghiém 1.

Ngoai ra,mdt s dic trung théng ké nhu trung
binh s6 hoc (Céng thuc 2), hé sb twong quan
(Cong thirc 3) cling dugce su dung.

Topography (m)

80E B5E 90E @5E 1DOE 105E 190€ 115E 120E 125 130E
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Trong d6: x. 1a ky hiéu dé chi gi4 tri do day

quang hoc khi quyén (AOD), hiéu nhiét d6, ndng

dd carbon den; n 12 d6 dai chudi 6 liéu hodc sb
diém ludi mé hinh cua mién phan tich két qua.

12 — -
—>" (=), =)
=1

1< -2 [l = —.2
\,—Z(I,-—r)‘ =2 iy
=1 5=

Trong d6: x; y: trong tmg 12 ndng d6 carbon
den va hi¢u nhiét 6 T2m cac thang; n la s6 diém
ludi mo hinh ciia mién phan tich két qua.

r=

3)

5000
4000
3000
2000

Hinh 1. Mién tinh va dé cao dia
hinh (m)

500
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3. Két qua

3.1. Phén bé theo thoi gian ciia nong dj car-
bon den

Hinh 2 md ta su bién thién cua ndng d6 car-
bon den giai doan 1991 - 2000 dugc tinh trung
binh cho toan mién. Cé thé nhan thiy, ndng do
BC bién dong khong 16n qua cac nim va dao
dong trong khoang 0,92 - 1,17 mg/m?. Cac nam
¢6 nong d6 BC 16n 1a nam 1992, 1996, 1997,
1999, 2000 v6i cuc dai vao nam 1997 gia tri 1,17
mg/m?3, cuc tiéu vao 1998 véi gia tri 0,92 mg/m?.

Hinh 3 biéu dién bién trinh nim cua ndng do
BC giai doan 1991 - 2000 duoc tinh trung binh
cho toan mién. Qua d6 nhan théy néng do BC

1.4 1
~12 1
= 1
Sy _
g/ _—
v 0.8
m
<06
on
5 0.4
Z
0.2

0 i
Nam 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Hinh 2. Nong d¢ carbon den trung binh nam
giai dogn 1991 - 2000 (mg/m?)

3.2 Phin bé theo khéng gian nong dj ciia
BC

Dé danh gia chi tiét hon vé phan bd nong do
BC, cac thang 4, 7, 10, 1 dugc lwa chon dé dai
dién cho bén mua xuan ha thu dong. Hinh 4 1a
céc ban d6 phan bb nong do carbon va do day
quang hoc cua cac thang tuong ung ndi trén.

Trén toan khu vuc vao thang 1, ndong 6 BC
16n nhat trong nam, v&i cuc dai dai trén luc dia
An Do, khu vie Pong Nam Trung Qudc, dat gia
tri khoang 5 - 8 mg/m?, day 1a nhitng khu vuc
cong nghiép phat trién, do vay luong BC phat
thai vao khi quyén 16n (Zhang ccs., 2013 [11,
12]). Tai Viét Nam gia tri cuc dai khoang 2 - 2,5
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16n vao nhitng thang mua kho tir thang 11 dén
thang 3 nam sau véi gia tri khoang 1,3 - 1,5
mg/m?, va giam dan vao cac thang mua mua tir
thang 6 - 9 vdi gia tri khoang 0,47 - 0,62 mg/m°.
C6 thé 1y giai hién tuong nay 1 do vao mua hé
nén mua nhiéu,do vay cac hat carbon den ngém
nude, ning va roi xuéng bé mat, ddy 1a qua trinh
ling dong 4m cta BC dan dén ndng do BC nho.
Nguoc lai vao cac thang mua dong thoi tiét kho
va it mua nén BC ton tai lau trong khi quyén nén
néng d6 BC 16n hon. Gia tri cuc dai cta néng do
BC roi vao thang 1 va cuc tiéu vao thang 7.
Thang 4, 5, 10 1a cac thang chuyén tiép, gia tri
ndng do BC trung binh khoang 0,8 - 1,1 mg/m®.

Néng d6 BC (mg/m3)

123456 7 8 9101112

Thamg

Hinh 3. Nong do carbon den trung binh thing
giai doan 1991 - 2000 (mg/m?)

mg/m? & phia Bicva giam dan vé phia Nam. Co
thé nhan thay phan bd BC bao phii gan nhu hoan
toan lanh thd Viét Nam. Diéu nay co thé dugc Iy
giai boi day 1a thoi diém hoat dong manh cua gio
mua Dong Bic, xon khi BC duoc van chuyén
xudng cac vi d6 thap. Vao thang 7 1a miia mua
trén khu vuc, do vay ndng d6 BC nho nhét trong
nam. Gia tri cuc dai trén luc dia An Do, Tu
Xuyén va Pong Trung Qubc khoang 1,5 - 2
mg/m?. O mién Béc Viét Nam gia tri BC khoang
1 mg/m?, mién Trung va mién Nam khoang 0,5
mg/m’.

Vao thang 4 va thang 10 1 hai thang chuyén
tiép tir muia kho sang mua mua va tir miia mua
sang mua kho. Nong d6 BC & hai thang nay gan
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nhu trong duong nhau & bién Pong Trung Hoa,
ban dao Triéu Tién véi gia tri khoang 2,5 - 3
mg/m?. Trong khi d6 vung trung tdm, Pong Nam
Trung Qudc voi gia tri BC nho hon khoang 2
mg/m?. Trén Viét Nam, ndng d6 BC khoang 1 -
1,5 mg/m* & mién Bac, mién Trung va mién
Nam gia tri khoang 0,5 - 1 mg/m?>. Phan b cua
BC mé rong hon xubng phia Nam khu vuc so
v6i mua he, thu hep hon so véi mua Bong, phan
bd nay phu thudc vao hudng gio trén khu vuc,
thang 4 1a thang két thuc gié mua muia Pong, bt
dau chuyén sang mua gié muia mua heé, con thang
10 thi nguoc lai.

Do day quang hoc cua xon khi (40D: Aerosol
Optical depth) 1a dai lugng dac trung cho mirc
do suy giam buc xa do hép thu va tan xa buc xa
mat troi cua xon khi [2]. P9 day quang hoc cua
xon khi ¢6 gia tri tir 0 dén 1, AOD bang 0 c6
nghia 1a khi quyén trong sach, khong c6 xon khi,
gi4 tri tim nhin xa 16n va khi quyén khong 6
nhiém. AOD bang 1 ¢6 nghia d6 day quang hoc
xon khi dat gia tri tdi da trong diéu kién khi
quyén van dyc, 6 nhidm nhiéu hop chét gay giam
tam nhin xa. Tl hinh 4 cho thdy mdi tuong quan
chat ché gitra n@)ng d6 BC va AOD, su bién doi
theo mua trong ndm ciia ndng d6 BC tuong tmg
v6i sy bién thién nam ctia AOD véi gia tri 16n
vao mua kho (Thang 1), gia tri nho vao mua mua
(Théang 7) trén khu vuc. Tai nhitng khu vire nong
d6 BC 16n nhu Bac An Do, Pong Nam va T
Xuyén Trung Qudc thi d day quang hoc ciia BC
cling 16n hon cac vung khéc, diéu nay cho thiy
néng d6 BC tai cac khu vuc nay 16n. Véi gia tri
cuc dai vao thang 1 khoang 0,055 trén luc dia An
Do, Pong Trung qudc, trén khu vue Viét Nam
gia tri AOD khoang 0,02 - 0,03 & mién Bic, va
gia tri giam dan ¢ mién Trung, mién Nam Viét
Nam.

3.3 Moi lién h¢ ciia nong dp Carbon den va
T2m

DPé xem xét moi lién hé cia xon khi BC va
T2m, chiing t6i so sanh T2m dugc mo phong baoi
RegCM trong cac truong hop c6 va khong co
BC thong qua hiéu gitta chung. Hi€u nhi¢t do am
cho thdy trong thi nghiém c6 BC, T2m giam so
voi truong hop khong c6 BC, hi¢u nhiét do
duong thi nguoc lai. Hinh 5 mo6 ta hiéu nhiét do
khong khi myc 2m (T2m) trung binh cac thang
dbi v6i hai truong hop noi trén. Nhin chung,
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nhié¢t do giam & hau hét cac khu vuc trén dat lién
va tang nhe trén dai duwong so vdi truong hop
khong c6 xon khi. Nhiét d¢ giam manh ¢ khu
vuc ¢co néng d6 BC 16n. Nhiét do giam trén cac
vung luc dia co thé 1a hé qua cua viéc BC ngan
can birc xa mat troi xudng cac 16p khi quyén bén
duéi. Khi xem xét su bién thién cua BC theo cac
thang trong nam thi c6 thé nhéan thy nhiét do
giam manh vao nhiing thang c6 ndng d6 BC 16n
nhu cac thang mua dong, nguoc lai vao mua he
nhiét do giam nho trén khu vuc. Tac dong cua
BC Ién nhiét d6 khong chi theo quy luat phan b
thoi gian ma con phu thude vao khong gian, cu
thé nhiét do giam manh & nhimg khu vuc ndng
do BC 16n nhu khu vuc luc dia An Do, bong
Nam Trung Qudc, khu vyuc Myanma, Lao, Béc
Viét Nam v6i gia tri nhiét giam tir - 0,2°C dén -
0,8°C. Nhitng khu vyc nong d6 BC nho, tuong
ung muic do giam nhiét d0 nhé nhu trén dai
duong, vang Tay Bic Trung Qudc véi gia tri tir
-0,1°C dén 0,1°C.

Hinh 6 m6 ta bién trinh nim ciia ndng d6 BC
(Hinh 6a) va hiéu T2m thang (Hinh 6b) giai doan
1991 - 2000 dugc tinh trung binh cho toan mién
(75 - 135%E, 0 - 40°N), bén canh d6 hé s6 twong
quan (HSTQ) theo thoi gian giita ndng d6 BC va
hiéu nhiét d0 T2m (Hinh 6¢) dugc tinh véi tap
mau 12 s6 diém ludi trong khong gian cua hai dai
luong.

Tir hinh 6a va 6b cho thiy vao mua dong
noéng d6 BC 16n twong tng véi hidu T2m c6 gia
tritir - 0.02 dén - 0.05°C. Nguoc lai vao mua he,
hiéu T2m duong. Do tinh trung binh cho toan
mién nén gia tri hiéu nhiét do khong 16n, tuy
nhién van phan anh dugc xu hudng ting giam
nhi¢t d theo mua va phu thudc ctua nhiét 46 vao
noéng do BC.

Moi quan hé cua nong d6 BC va hiéu T2m
dugc thé hién thong qua hé sb twong quan (Hinh
6¢). HSTQ 4m xay ra ¢ hau hét cac thang trong
nam, véi gia tri &m lon vao thang mua dong va
tang dan vao cac thang mua he. Tir thang 12 dén
thang 3, HSTQ c6 gia tri - 0,45 dén - 0,55 tuong
g v6i cac thang c6 ndng do BC 16n. Tir thang
6 dén thang 10, HSTQ c6 gia tri khoang - 0,05
dén - 0,01. Tir cac gia tri HSTQ cho thiy tuong
quan gitra ndng d6 BC va hiéu T2m 1én hon vao
cac thang mua dong va nhod vao céac thang mua
he.
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nong do cacbon den thang 1 do day quang hoc black cacbon 1

Hinh 4. Nong do (bén trdi - mg/m?), dg day quang hoc (bén phai) ciia BC trung binh thang I,
thang 4, thang 7, thang 10 (twong vng tir trén xuong dwoi)

TAP CHi KHI TUQNG THUY VAN
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Hinh 5. Hiéu nhiét &g khong khi myc 2m (T2m) tir thang 1 dén thang 12 (°C) giai doan
1991 - 2000 (Tuong vwng tir trai sang phdai, tir trén xuong duoi)

eolb-be

t2m-non

hstg be va t2m(bc-non)

i

.
. fE we wm am i aa ae CONENC TG T B G} e £ - an
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Hinh 6. (a) Bién trinh nam né‘ng do BC (mg/m’),
(b) bién trinh nam cua hiéu nhiét do khong khi muc 2m (°C),
(c) hé so twong quan theo thoi gian cua nong do BC va hiéu nhiét do khong khi muc 2m

3.4 Moi lién hé ciia nong dé carbon den véi
nhiét dp ¢ cac muce khi quyén

Hinh 7 mé ta mat cat thang ding phan b
kinh huéng va vi hudng cua hi¢u nhiét do khong
khi & cac muyc khi quyén. Nhin chung, nhiét o
giam & cac 16p khi quyén gan bé mit va tang dbi
luu trén. Nguoc lai ting trong 16p khi quyén &
tang dbi luu giita.

Khi xem xét mit cat thang dimg phan b kinh

TAP CHI KHI TUQNG THUY VAN

huéng (Hinh 7a). Khi so sanh thi nghiém 2 va
thi nghiém 1, ta thiy nhiét do giam lon nhat
trong khoang vi @6 17 - 25°N véi gia tri tu -
0,1°C dén - 0,15°C vao thang 1.

Vao cac thang 4, 7, 10, gia tri gidm nhiét
ving vi d6 nay chi khoang - 0,02°C dén - 0,06°C.
So sanh vé6i phan bd nong dd BC (Hinh 4) cho
thdy day ciing I ving vi 6 ma nong d6 BC 16n.
Nhiét do tang nho ¢ ving vi do tir xich dao dén
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17°N, 28 - 40°N noi ndng d6 BC nho. Nhiét o
tang & cac 16p khi quyén bén trén tir 800 -200
mb & hau hét cic vi d6.Gi4 tri tang nhiét 16n &
nhitng ving vi d6 ndng d6 BC 1én. O trén muc
khi quyén 200 mb, nhiét d6 giam nhe khoang tir
- 0,02°C dén -0,04°C.

Hinh 7b 1a mat céat thang dung phan bd vi
huong cua hi€éu nhiét d6 cac muc khi quyén. Vao
thang 1 nhiét d6 giam nhiéu nhét & cac dai kinh
d6 tir 75°E dén 115°E véi gi tri tir - 0,06 dén -

BAI BAO KHOA HQC

0,12°C, day ciing la khu vuc nong d6 BC 16n trai
dai tir An D6 sang Pong Trung Qudc.

Vao céc thang 4, 7, 10 gia tri nhi¢t gidm chi
khoang - 0,02°C dén - 0,04°C. Tir kinh d¢ 115°E
dén 135°E, nhiét do tang véi gia tri khoang 0,02
°C dén 0,06°C.

O cac 16p khi quyén bén trén tir 800 - 200 mb
nhiét do ting & tat ca cac thang, nhiét d6 ting
nho & cac ving kinh d6 c¢6 nong d6 BC cao véi
gia tri tir - 0,02°C dén - 0,1°C.
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Hinh 7. Mdt cdt thang dimg phén bé kinh huwéng b
khong khi cac muc khi quyén (°C) thang 1,

én trdi (a) - vi huong bén phai (b) hiéu nhiét do
4, 7, 10 ( twong wng tr trén xuong duoi)
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4. Két luin

Tir cac phan tich két qua co thé rut ra dugc
mot s6 két luan sau:

Nong d6 BC bién dong nho qua cac nim va
dao dong trong khoang tir 0,92 dén 1,17 mg/m’.
Bién trinh nim cia néng d6 BC 16n vao céc
thang muia kho voi gia tri khoang tir 1,3 dén 1,5
mg/m? va giam dan vao cac thang mua mua véi
gi4 tri khoang 0,47 mg/m? dén 0,62 mg/m’.

Phan b khong gian ctia ndng d6 BC cho thay
khu viuc Pong Nam Trung Qudc, An Do c6 ndng
d6 BC lon dat gia tri khoang 5 - 8 mg/m? vao
mua dong. O Viét Nam né)ng do BC cuc dai
khoang 2 dén 2,5 mg/m?® & mién Béc va giam dan
vé Nam. Vao mua hé gia tri néng do BC nho, cac
muia chuyén tiép ndng do BC 16n hon muia hé va
nho hon mua dong. B day quang hoc cua xon
khi BC dat gia tri cuc dai & An Do va Pong

Trung Qudc véi gia tri 0,05. O Viét Nam gi4 tri
nay chi khoang 0,02 dén 0,03.

Nhiét do gidm manh ¢ nhiing khu vuc néng
d6 BC 16n nhu An D9, bong Nam Trung Quéc,
khu vuc Myanma, Lao va Bic Viét Nam véi gia
tri nhiét giam tir - 0,2°C dén - 0,8°C. Nhimg khu
vuc nong d6 BC nho, tvong ung nhiét d6 giam
nho nhu trén dai duong, vung Tay Bic Trung
Québc véi gia tri tir - 0,1°C dén 0,1°C.

Hé s6 tuong quan giira ndng d6 BC va hiéu
T2m c6 gia tri am hau hét cac thang trong nam.
Tuong quan 16n hon vao cac thang mua kho va
nhd vao cac thang mua mua.

Nhiét d6 giam & cac 16p khi quyén gan bé mat
va tang dbi luu trén, dong thoi tang o cac 16p khi
quyén & gitra ting d6i lvu. Khu vire giam nhiét
d0 16n nhét tir vi do17 - 25°N va tir dai kinh d¢
tur 75 - 115°E véi gia tri cuc dai - 0,12°C.
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SIMULATING THE IMPACT OF BLACK CARBON ON TEMPERATURE IN VIET-
NAM AND NEIGHBORING REGIONS USING REGCM

Le Thi Thu Hang', Phan Van Tan?, Bui Thi Tuyet!, Pham Thi Minh!
"Ho Chi Minh University of Natural Resources and Environment
?Hanoi University of Science — Viet Nam National University

Abstract: We simulate the effect of black carbon on the temperature in Vietnam and neighboring
regions by using the regional model called RegCM4.2. The model was integrated continuously from
January Ist, 1991 to January Ist, 2001 over a large domain extending from 15°S to 40°N and from
75°E to 135°E with a resolution of 36 km. Two simulations were performed with and without black
carbon prescribed, respectively. The results showed that Bblack carbon decreases the near-surface
air temperature in areas of high black carbon concentrations such as India, south-east China, Myan-
mar and northern Vietnam by 0.2°C to 0.8°C. In the dry season, the correlation between black car-
bon concentrations and near-surface air temperature ranges from -0.45 to -0.55. In the rainy
seasons, no significant correlation exists between temperature and black carbon concentration be-
cause the black carbon concentrations are low and therefore do not have a strong effect on temper-
ature.

Key words: Black Carbon, RegCM, Vietnam Temperature.
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XAC PINH CAC KHU VUC CAN THIET LAP
HANH LANG BAO VE BO BIEN TAI VUNG BO
TINH THAI BINH VA VAI TRO BAO VE HE SINH THAI,
DICH VU HE SINH THAI VA CANH QUAN TU NHIEN
VUNG BO CUA HANH LANG BAO VE BO BIEN

Nguyén Céng Minh', Pham Thi Thiiy"

Tém tit: N6 luc bao vé hé sinh thdi, dich vu hé sinh théi va canh quan vung bo da va dang dwoc
thuc hién tai Viét Nam. Bén canh cac cong cu nhu thanh lap khu bao ton, khu Ramsar.v.v., hanh lang
bdo vé bo bién, dwoc quy dinh tai Ludt tai nguyén, moi truong bién va hdi dao, la mét cach tié'p can
khdc d@é thuc hién nhiém vu nay. Dua trén két qua xdc dinh cac khu vuc can thiét ldp hanh lang bao
vé bo bién tinh Thdi Binh va hién trang hé sinh thdi va nhu cau bao ton tai vung bo cua tinh, bai
bdo cho thdy viéc thiét ldp hanh lang bao vé bo bién theo cdc quy dinh phdp ludt hién hanh tai tinh
Thai Binh chwa bao vé dwoc hé sinh thai, dich vu hé sinh thai va canh quan ving bo cua tinh. Viéc
bado vé cdc doi tiwong ndy can dwege tién hanh bang cdc céng cu khdc nhu thiét ldp cdc khu béo ton,

Véi cde phwong phdp tiép cdn va thuce hién khéc.

Tir khoa: Hanh lang bao vé bo bién, Vung bo, Thai Binh, Hé sinh thai, Canh quan ty nhién, Dich

vu hé sinh thai.
Ban Bién tdp nhan bai: 20/4/2018

1. Mé dau

Theo quy dinh cta Luat tai nguyén, moi
truong bién va hai dao 2015, hanh lang bao vé b
bién dugc dinh nghia la: “dai dét ven bién dugc
thiét 1ap o nhitng khu vuc can bao vé hé sinh
thai, duy tri gia tri dich vu cua hé sinh thai va
canh quan tu nhién ¢ ving bo; giam thiéu sat 16
bo bién, tmg pho v6i bién doi khi hau, nude bién
dang; dam bao quyén tiép can ciia nguoi dan voi
bién” (Piéu 23). Theo Luat ndy, hanh lang bao
vé bo bién duogc thiét 1ap dé phuc vu 3 myc tiéu
(1) bao v¢€ hé sinh thai, duy tri gia tri dich vu cta
h¢ sinh thai va canh quan ty nhién ¢ vung bo; (ii)
giam thiéu sat 16 b bién, Gmg pho véi bién ddi
khi hau, nude bién dang; va (iii) dam bao quyén
tiép can ctia nguoi dan vai bién [4].

Ving ven bién Viét Nam 14 noi c6 nhiéu hé
sinh thai quan trong nhu ring ngap man, ran san

"Trung tam Quy hoach va Diéu tra tai nguyén -
méi trwong bién khu viec phia Bac
Email: minh.nguyencong74@gmail.com
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Ngay phan bién xong: 16/5/2018 Ngay dang bai: 25/6/2018

ho, tham c6 bién, ddm pha, bai boi .v.v., di va
dang cung cép cac dich vu hé sinh thai cho hoat
dong kinh té - xa hoi tai viing bd ndi riéng va ca
nudc noi chung. Viée bao vé cac h¢ sinh thai nay
d3 va dang duoc tién hanh bang nhiéu cong cu
nhu khu bao ton, khu du trit sinh quyén, khu bao
ton dat ngap nudc .v.v. va phap luat vé hanh lang
bao vé bd bién da cung cip thém mot cong cu
nham bao vé hé sinh thai va dich vy hé sinh thai
ving ven bién.

Str dung hanh lang bao vé bo bién nhu mot
cong cu doc 1ap hay két hop véi cac cong cu
khac dé bao vé hé sinh thai ven bién va dich vu
hé sinh thai phu thudc vao dic diém cu thé cia
tung vung [1, 2, 3, 5, 6]. Bai bao nay, dua trén
két qua xac dinh cac khu vuc can thiét 1ap hanh
lang bao v¢ bo bién tinh Thai Binh, theo huodng
dan tai Thong tu 29/2016/TT-BTNMT, ngay
12/10/2016 ctua B trudéng Bo Tai nguyén va
Méi trudng vé viée quy dinh ki thuat thiét 1ap
hanh lang bao v€ bo bién, va hién trang h¢é sinh
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thai va nhu cau bao ton tai ving bo cua tinh,
cung cép mot s co s thue tién cho viéc st dung
hanh lang bao v¢ bo bién trong viéc bao vé hé
sinh thai, duy tri gia tri dich vu h¢ sinh thai va
canh quan ty nhién vung bo.

2. Phuwong phap nghién ciru

Bai bao dua két két qua nghién ctru xac dinh
cac khu vuc can thiét l1ap hanh lang bao v€ bo
bién tinh Thai Binh thudc Nhiém vu khoa hoc
cong nghé cip Bo Tai nguyén va Moi trudng
TNMT.2016.06.04 “Nghién ctru co s¢ khoa hoc
xay dung quy dinh k¥ thuat hanh lang bao vé bo
bién” va Nhiém vy “Diéu tra, danh gia hién trang
tai nguyén, moi trudng bién va xac dinh duong
muc nudc tridu cao Thai Binh nhiéu nim nham
xac lap danh muc khu vuc can thanh 1ap hanh
lang bao vé bd bién” do S& Tai nguyén va Mbi
truong Thai Binh chu tri va Trung tam Quy
hoach va Diéu tra tai nguyén - méi truong bién
khu vuc phia Bic (trude day 1a Trung tim Quy
hoach va Quan 1y téng hop ving duyén hai khu
vuc phia Béc) thuc hién tir thang 7 - 11/2017.

Viéc xéac dinh cac khu vuc can thiét 1ap hanh
lang bao vé bd bién tinh Thai Binh duoc tién
hanh tai ving b tinh Thai Binh bao gém ving
dat ven bién c6 dia giéi hanh chinh 1a dién tich
dét tu nhién thudc 14 xa, thi trin ven bién cia
cac huyén Tién Hai va Thai Thuy va phan bién
ven bd tir mép nudc ra dén 6 hai 1y tinh theo myc
nudc triéu thap (Hinh 1). Toa d6 dia 1y ving b
tinh Thai Binh 20°13°27” dén 20°38°59” vi d6
Bic va 106°35°00” dén 106°40°27” kinh d6
Pong [25].

Céc phuong phap danh gia dic diém ché do
song, dao dong myuc nudc, nudc dang do bao,
xac dinh dudng myc nudc triéu cao trung binh
nhiéu ndm, danh gia nhu cau bao vé hé sinh thai,
dam bao quyén tiép can ctia ngudi dan, tinh dé bi
tén thuong, nguy co sat 10 bd bién duoc tién
hanh theo huéng dan tai Thong tu 29/2016/TT-
BTNMT, ngay 12/10/2016 quy dinh ky thuat
thiét 1ap hanh lang bao vé bd bién.

S6 li¢u, dir li¢u, ban d6 nén phuc vu cho viéc
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tinh toan dugc thu thap tir Nién giam thong ké
tinh Thai Binh, cac bao céo, quy hoach, ké
hoach, s6 liéu thong ké do S¢ Tai nguyén va Moi
truong va cac sé nganh, UBND cac huyén ven
bién cung cap.

Céc diém co gia tri muc nudc tridu cao trung
binh nhiéu nim dung dé tinh toan dudng muyc
nudce tridu cao trung binh nhiéu nim duoc cin
ctr theo Quyét dinh s6 2495/QD-BTNMT ngay
28/10/2016 cua B9 truong Bo Tai nguyén va
Méi trudng vé viéc Cong bd Danh muyc cac diém
c6 gia tri didc trung muc nudc triéu cua ving ven
bién Viét Nam va ban hanh Hudng dan k¥ thuat
xac dinh duong muc nude tridu cao nhat trung
binh nhiéu nam, duong mép nudc bién thap nhat
trung binh trong nhiéu nam.

SO lidu, dir lidu vé tai nguyén sinh vét, da
dang sinh hoc, h¢ sinh thai, canh quan tu nhién
duogc thu thap tur cac bao cao nghién ctru lién
quan trong khu vuc, do S¢ Tai nguyén va Moi
truong Thai Binh cung cip va mot so tai lidu do
céc to chirc, co quan nghién ctru da cong bé.
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3. Két qua xac dinh cac khu vue can thiét
1ap hanh lang bio vé bo bién

3.1. Ché dp song, dao dpng muc nuwdc, nwéc
ding do bdo

Theo s6 lidu song tai phén tich thu thap tir
Trung tam Dy bao thoi tiét han vira Chau Au
(ECMWEF) trong khoang thoi gian 20 nam (1995
- 2014) cho thdy, d6 cao song trung binh cac
thang trong nam dao dong tur 0,68 - 1,23 m.
Thang c6 d6 cao song trung binh 16n nhit 1a
thang 12 véi 1,23 m va thang c6 do cao song
trung binh nho nhat 13 thang 8 vé&i 0,68 m. Céc
thang mua dong (tir thang 10 dén thang 3 nim
sau) voi hudng song Pong Bic va Pong Dong
Bic thinh hanh c6 d6 cao song trung binh 16n
hon cac thang mua hé (tir thang 4 dén thang 9)
v6i hudng song Nam va Nam Tay Nam thinh
hanh. B§ cao soéng cuc dai cua khu vuc trong
khoang thoi gian nay dugc xac dinh 13 16n nhat
vao thang 101a 5,19 m [29, 32].

Dic diém ché do song ven bo khu vyc Thai
Binh dugc danh gia theo sb liéu song tai Ba Lat
trong khoang thoi gian 1990 - 2008. Két qua
phan tich hoa séng va tan suat song cho thiy
song vung ven bo tinh Thai Binh véi do cao chu
yéu trong khoang tir 0,2 - 0,6 m chiém 25,7%.
Song ¢6 do cao tir 0,6 - 1 m chiém 22,7%, séng
¢6 d6 cao tir 1 - 1,5 m chiém 12,9%, song co do
cao tir 1,5 - 2 m chiém 2,2%. Riéng song co do
cao 16n hon 2m chi chiém 0,5%. Do vi tri va ddc
diém dia hinh cta khu vuc nén hudng song thinh
hanh 14 huéng Bong véi 29,6%, hudéng Dong
Nam chiém 14,8%. Trong khoang thoi gian
thong ké, phan 16n 1a lang séng chiém 35,84%
[29, 32].

Dai ven bo khu vuc tinh Thai Binh c6 muc
nuéc trung binh nhiéu nim dao dong trong
khoang tir -4 cm dén -7 cm v&i bién do tridu tir
272 cm dén 295 cm. Muc nuée cuc dai trung
binh nhiéu nam trong khoang tir 139 cm dén 156
cm va muc nudce cuc tiéu trung binh nhiéu nim
trong khoang tir -133 cm dén -139 cm [29, 32].

Nudce dang do bao 1a mot hién tugng tu nhién

TAP CHI KHI TUQNG THUY VAN

rat nguy hiém ddi véi tinh mang va tai san cua
cac nudc ven bién c6 bio dé bd. Theo Quyét
dinh s6 2901/QD-BTNMT ngay 16/12/2016 cia
Bo truong Bo Tai nguyén va Méi truong vé vide
cong bd Két qua phan ving bio, xac dinh nguy
co bao, nude dang do bao va phan vung gié cho
cac ving sdu trong dat 1ién khi bdo manh, siéu
bdo d6 bo, cac tinh tir Quang Ninh dén Thanh
Hoa, trong thoi ky 1961 - 2014, ¢6 tong s6 116
con bio anh hudng dén ving nay, trung binh tir
2,0 - 2,5 con/nam, ba thang nhiéu bdo nhét la cac
thang 7 - 8 - 9. Nudc déng do bio cao nhét di
xay ra dén 3,5 mét, theo tinh toan dy bao nguy
co, khi ¢6 bdo manh, siéu bao d6 bo, nude dang
do bio co thé 1én dén 4,9 m. Bién do thay tridu
dao dong tur 1,7 - 2,0 m. Do vay muc nudc téng
cong trong bdo c6 thé xay ra la tir 6,6 dén 6,9
mét.

3.2. Xdc dinh dwong mwc nwéc triéu cao
trung binh nhiéu nim

Cian ctr theo Quyét dinh sb 2495/Qb-
BTNMT ngay 28/10/2016 cta B trudng Bo Tai
nguyén va Moi truong vé viée Cong bd Danh
muc cac diém c6 gia tri dac trung myuc nude trieu
clia viing ven bién Viét Nam va ban hanh Huéng
dan ky thuat xac dinh duong myc nudc triéu cao
trung binh nhiéu nim, duong mép nudc bién
thap nhat trung binh trong nhiéu nim; xac dinh
cac diém co gia tri dac trung myc nudc triéu cta
viing ven bién tinh Thai Binh. Trong pham vi
tinh Thai Binh c6 15 diém c6 gia tri myc nudc
tridu cao trung binh nhiéu nam la cac diém thir tyr
tir 80 dén 94. Tuy nhién, dé nodi suy dir lidu can
lay thém 02 diém ké can véi khu vuc Thai Binh
12 cac diém co sb thir ty 79 (thudc pham vi
Thanh phd Hai Phong) va 95 (thudc pham vi tinh
Nam DPinh) [21, 29, 32].

Cin ctr theo ddc diém dia hinh, hinh thai khu
vue dé bd sung thém cac diém muc nudc triéu
cao trung binh nhidu ndm tai nhitng khu vuc c6
dia hinh, dia mao phurc tap. Ap dung cong thiic
ndi suy dugc thyc hién phu hop véi dic diém
ving ven bién tinh Thai Binh tinh dugc 06 diém
muc nudc triéu cao trung binh dugc ndi suy bd
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sung [29, 32].

Tir cac bude thuc hién theo Huéng dan k¥
thuat xac dinh dudng muc nude tridu cao trung
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binh nhiéu nam d3 xac dinh dugc duong muc
nudc triéu cao trung binh nhiéu nam tai khu vuc
tinh Thai Binh (Hinh 2) [29, 32].
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Hinh 2. Puong muec mede triéu cao trung binh nhiéu nam khu vwee tinh Thdi Binh

3.3. Ddnh gid mirc dp dé bi ton thwong va
nguy co sat I bo bién

3.3.1. Mirc @¢ dé bi ton thirong

Theo huéng dan danh gia mic d6 dé bi ton
thuong tai Thong tu 29/2016/TT-BTNMT, ngay
12/10/2016 quy dinh k¥ thuat thiét 1ap hanh lang
bao vé bo bién, xac dinh dugc gia tri mic do dé
bi t6n thuong do anh hudng cia sat 1 bo bién,
bién ddi khi hau, nudc bién dang khu vyc tinh
Thai Binh Itt = 2.75<3. Gi4 tri nay thé hién khu
vuc it bi ton thuong do anh hudng cua sat 16 bo
bién, bién ddi khi hau, nuéc bién dang [8, 29,
32].

3.3.2. Nguy co sat I6 bo bién

Nguy co sat 16 bo bién dugce tinh theo Cong
thirc thyc nghi¢m cua Sunamura va Horikawa,
duoc huéng dan tai Théng tu 29/2016/TT-
BTNMT, ngay 12/10/2016 quy dinh k¥ thuat
thiét 1ap hanh lang bao vé bo bién.

Theo tinh toan, chidu cao song c6 nghia ngoai
khoi, & vung nude sau HO = 1,53 m, chu ky dinh

song la T =7,23s.

Theo dir li€u thu thap tr bao cdo “Ra soat
diéu chinh quy hoach dé bién Quang Ninh -
Quang Nam c6 tinh t6i bién d6i khi hau va két
hop giao thong”, khu vuc Thai Binh c6 duong
kinh hat tram tich bién trong khoang 0,05 - 0,15
mm. Dé ap dung cho cong thirc nay, chon gia tri
D50 =0,1 mm [29, 32].

Tu nhitng tham s6 d3 duoc xac dinh, tinh toan
duoc nguy co sat 16 bo bién 12 ER = 0,6<1, do d6
b bién ¢ xu thé dugc boi tu [29, 32].

Tir két qua tinh toan gia tri mirc do dé bi ton
thuong do anh hudng cua sat 1 bo bién, bién ddi
khi hau, nudc bién dang va két qua tinh nguy co
sat 16 bo bién cua khu vue voi cong thuc thuc
nghiém, cho thay khu vuc bo bién tinh Thai Binh
¢6 xu thé duge bdi ty va it bi ton thwong do anh
hudng cua sat 16 bd bién, bién d6i khi hau, nudc
bién dang [29, 32, 33].

3.4. Danh gia nhu cdu bdo vé hé sinh thdi
Ving bo tinh Thai Binh ¢é cac kiéu hé sinh
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S6 thang 06 - 2018

55



BAI BAO KHOA HQC

thai dat ngap nudc ven bién tiéu biéu cho ving
ddng bang song Hong va nam trong khu dy trit
sinh quyén chau thd song Hong, dugc UNESCO
cong nhén 1a khu du trit sinh quyén thé gidi tur
nam 2004 voi nhitng gia tri ndi bat toan cau vé
da dang sinh hoc va c¢6 anh hudng lon dén su
song cta nhan loai. Khu dy trit sinh quyén trong
dia phan tinh Thai Binh bao gdm ving rimg ngap
man huyén Thai Thuy va Khu bao ton thién
nhién Tién Hai [11, 12, 24, 29, 32].

Tai ving dat ngap nudc ven bién Thai Thuy
da xac dinh duoc 1.389 loai thudc cac nhom thuc
vat, sinh vat noi, rong-co bién, dong vat day, ca,
con trang, bo sat, éch nhai, chim va tha. S6 loai
sinh vat da xac dinh dugc trong cac dot khao sat
thang 1, thang 2 va thang 3 nam 2016 tai vung
dat ngap nudc ven bién Thai Thuy 1a 736 loai.
Co 1 loai sam ba gai dudi; 3 loai ca; 3 loai bo sat;
9 loai chim nguy cap dugc wu tién bao vé, trong
Danh lyc @6 TUCN (2016), Sach do Viét Nam
(2007), Nghi dinh 160, Nghi dinh 32 va Cong
ude CITES [29, 32].

Khu bao ton thién nhién Tién Hai 1a noi c6
tinh da dang sinh hoc cao. Theo théng ké chua
dz‘iy du, da xac dinh duoc 652 loai thudc cac
nhém thue vat ndi, thue vat bac cao, con trung,
cd, bo sat ludng cu va chim. Nghién clru nay
cling xac dinh dugc nhiéu loai thudc vu tién bao
ton bao gdm 6 loai bo sat ludng cu va 7 loai
chim. Trong 215 loai chim da phat hién tai khu
bao ton thién nhién Tién Hai, c6 150 chim di cu.
Nhiéu loai chim c6 gia tri bao ton khong nhiing
tai Viét Nam ma con dugc cong dﬁ‘)ng thé gioi
quan tdm nhu Co Thia méat den (Platalea minor)
[29, 32].

Hé sinh thai ven bién Thai Binh di va dang
cung cip cac dich vu hé sinh thai quan trong cho
khu vire. Pay 14 noi cung cip ngudn loi thuy san
tu nhién va nudi trong cho dia phuong ciing nhu
toan tinh. Hién nay, cac bii tridu dang 1a ving
nuoi ngao mang lai thu nhap cao cho nguoi dan
dia phuong ciing nhu cho phat trién kinh té cua
huyé¢n, tinh [22].

Theo nghién ctru luong gia kinh té dat ngap

TAP CHI KHI TUQNG THUY VAN

nudc dya trén B cong cu Panh gia Dich vu hé
sinh thai trén thuc dia (TESSA) do Té chire Bao
ton Chim Qudc té va Trung tdm Bao ton Thién
nhién Viét thuc hién ddi voi ving dat ngap nudc
Thai Thuy, gia tri kinh té tir khai thac ngudn loi
ty nhién trong vung udc tinh la 2,2 tri¢u
USD/nam (tir danh bét ca va ngao so) va tir
nguén lgi canh tac 1a 11,7 triéu USD/nam (tu
nudi ngao, nudi trong thily san ban tu nhién va
nuoi chuyén canh) [27].

Vung bo tinh Thai Binh véi cac hé sinh thai
rimg ngdp min, bii triéu, ving nudc ven bién la
nhitng sinh canh dién hinh ctia ven bién song
ddng bang song Hong. Nhirng gia tri vé& sinh
canh ciing nhu vé da dang loai nay c6 y nghia
quan trong vé mit gido duc va c6 tiém ning phuc
vu phat trién du lich sinh thai, vi du nhu du lich
xem chim [29, 32].

He¢ sinh thai ring ngdp min ven bién tinh
Thai Binh ¢6 vai tro quan trong trong diéu hoa
khi hau, mé rong dién tich dit boi, han ché x6i
16, xam nhap man va tac hai cua gié bao. Cac dai
rimg phong ho ven bién da c6 tac dung rat 16n
trong viéc lam giam thiéu tac hai cua song do
bdo gy nén, nho thé da bao vé duoc cac dé bién
trong cac con bao 1on, qua do tai san va sinh
mang ctia cdng dong ven bién ciing duge bao vé
an toan [28]. Gia tri chirc nang diéu hoa khi hau
(tinh mot 1an) ctia rimg ngép man khu vuc nay 1a
60,3 triéu USD, gia tri giam thiéu nguy co thién
taila 1,1 tri¢gu USD/nam [27].

3.5. Ddnh gid nhu cdu tiép cin viing bo ciia
nguwoi din

Ving bo 13 noi sinh sdng va san xuét, cung
cép sinh ké, thu nhap cho nguoi dan dia phuong
va gop phan vao phat trién kinh té - x hoi cua
khu vuc va toan tinh [9, 10, 13, 14, 15, 17, 20].

Nudi tréng thiy san nudc man, lg 1a nganh
dang phat trién manh tai khu vuc ving bo cia
tinh. Viing nudi trong thily san bao gdm dién tich
cac ddm nudi nudc lo trong, ngoai dé va ké ca
dién tich nudi nudc ngot va ving béi tridu ven
bién (nudi nudc min - ngao). Tiém ning dién
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tich nuoi trong thity san man, lo tinh Thai Binh
khoang 17.000 ha, d&én 2015 da phat trién dugc
6.405 ha (nudc man 2.920 ha; nudc 1o 3.485 ha).
Dién tich nuo6i trf)ng thuy san man, lg c6 xu
huéng ting do khai thac cac ving bai tridu dé
nudi nhuyén thé hai manh vo, dic biét 1a ngao
[22].

Pat nudi trong thily san toan huyén Thai
Thuy chiém 2.731,19 ha, tap trung nhiéu & cac
xd ven bién (1.269,99 ha), nhat 1a cac xd Thai
Do, Thai Thuong, Thuy Hai va Thuy Truong.
Dién tich nay bao gom dién tich cac ddm nudi
nude lg trong va ngoai dé va ké ca dién tich nudi
nudc ngot. Vung bii triéu ven bién cua huyén
Thai Thuy hién duoc sir dung dé nudi ngao [18,
22,30].

Dt nudi trong thiy san toan huyén Tién Hai

f*g"'iF-’f‘__._

Hinh 3. Khu viee can bao vé hé sinh thdi va
quyén tiep can cua nguoi dan vung ven bién
huyén Thai Thuy

3.6. Xdc dinh cdc khu vuc can thiét lip hanh
lang bdo vé bo bién

Ranh giéi ngoai hanh lang bao vé bo bién tinh
Thai Binh dugc xéac dinh dya trén duong myc
nudce tridu cao trung binh nhiéu nam (xac dinh
theo theo Quyét dinh s6 2495/QD-BTNMT ngay
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chiém 3.587,52 ha, tap trung chu yéu tai cac xa
ven bién (2.816,39 ha), nhat 1a cic xi Dong
Minh, Nam Thinh, Nam Hung va Nam Phu.
Dién tich nay bao gém dién tich cac ddm nudi
nuée lo trong va ngoai dé va ké ca dién tich nudi
nude ngot. Vung bii triéu ven bién ciia huyén
Thai Thuy hi¢n duoc st dung dé nuoi ngao. Pat
mit nuéc ven bién nudi trong thiy san (nudi
ngao ) tap trung tai cac xa Pong Long, Pong
Minh, Nam Thinh, dac biét tai x4 Nam Thinh
[19, 22, 31].

Tau thuyén khai thac thiy san tinh tap trung
tai Tién Hai, Thai Thuy va Kién Xuong. Giai
doan 2010 - 2015, tau thuyén tai Tién Hai c6 xu
huéng giam; cac huyén Thai Thuy va Kién
Xuong ¢o sy ting cham. Cac xi ven bién 1a noi
tap trung neo dau tau thuyén cia toan tinh [22].

41 |
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Hinh 4. Khu vuee can bao vé hé sinh thai va
quyén tiep can cua nguoi dan vung ven bién
huyén Tién Hai

28/10/2016 cua Bo truong BO Tai nguyén va
Méi trudng vé viéc Cong bd Danh muyc cac diém
c6 gia tri dac trung muc nuéc triéu cua vung ven
bién Viét Nam va ban hanh Huéng dan ky thuat
xé4c dinh dwdong myuc nudc triéu cao trung binh
nhiéu nam, duong mép nudc bién thip nhat
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trung binh trong nhi€éu nam; xac dinh cac diém
c6 gia tri dac trung myuc nudce tri€u cua vung ven
bién tinh Thai Binh)

Dua trén cac quy dinh phap luat vé thiét lap
hanh lang bao vé bd bién va xac dinh cac khu
vuc can thiét 1ap hanh lang bao vé bo bién [4, 7,
26], cac danh gia vé nhu cau bao vé hé sinh théi,
dich vu hé sinh thai, quyén tiép can cua nguoi
dan va mutrc d6 dé bi ton thuong va nguy co sat
16 bo bién, c6 thé dé xuat khu vuc can thiét lap
hanh lang bao vé bo bién thudc dja gi61 hanh
chinh cac xa Thuy Truong, Thuy Xuan, Thuy
Hai, Thai Thuong va Thai D6 thugc huyén Thai
Thuy va bong Hai, Pong Long, BDong Hoang,
bong Minh, Nam Thinh, Nam Hung, Nam Phu
thudc huyén Tién Hai. Khu vuc nay da co6 hé

Hinh 5. Dé xudt cdc khu vuc can thiét lap
hanh lang bao vé bo bién huyén Thai Thuy

4. Két luin

Qua thyec tién xac dinh khu vuc can thiét lap
hanh lang bao vé bd bién tai ving bo tinh Thai
Binh c6 thé thiy rang:

Khu vuc can thiét 1ap hanh lang bao vé bo
bién thudc dia gi6i hanh chinh cac xa Thuy
Truong, Thuy Xuan, Thuy Hai, Thai Thuong va
Thai Do thudc huyén Thai Thuy va Pong Hai,
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thdng dé bién hoan chinh. Phia ngoai dé bao gdm
cac khu vue dam nuéi trong thay san, rimg ngap
min va khu vyce bai tridu (Hinh 5, 6) [29, 32].

Dia hinh chung cta tinh Théi Binh tuong d6i
bang phang, thap dan tir Tay Bic xudng Dong
Nam v6i d6 déc <1%, c6 d6 cao dao dong trong
khoang 1 - 2 m so v6i myuc nudc bién. Dai dia
hinh ven bién cua tinh c6 do cao <0,5 m, tuy
nhién trén bo dai ven bién di c6 hé thong dé bién
v6i cao trinh tir 4 - 5 m. Trong khi d6, muc nudce
triéu cao trung binh nhiéu ndm ctia khu vy trong
khoang tir 1,38 m dén 1,55 m [23]. Do vay, ranh
gidi ngoai hanh lang bao vé b bién duoc xéac
dinh 1a phan 16n trung v&i dé bién, trir mot s6
khu vuc ngoai dé bién c6 dja hinh cao hon muc
nude tridu cao trung binh nhiéu nam [29, 32].

e 2 OE

Hinh 6. Dé xudt cdc khu vuc can thiét lap
hanh lang bao vé bo bién huyén Tién Hai

bong Long, Bong Hoang, BDong Minh, Nam
Thinh, Nam Hung, Nam Phu thudc huyén Tién
Hai. Ranh gi6i ngoai hanh lang bao vé bo bién
dugc xac dinh 13 phan 16n tring véi dé bién, trir
mot sé khu vue ngoai dé bién c6 dia hinh cao
hon muc nudc triéu cao trung binh nhiéu nam.

Vi phap ludt vé hanh lang bao vé bo bién
hién nay st dung duong muc nudce trieu cao
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trung binh nhiéu nim lam ranh gi6i ngoai, cac
khu vyce rirng ngap man, dat ngép nudc, bai boi
ven bién tinh Thai Binh khéng ndm trong pham
vi bdo v¢ cua hanh lang. Do vay, dé bao vé hé
sinh thai, gia tri dich vu h¢ sinh thai, canh quan
tu nhién ving bo tinh Thai Binh phai két hop st
dung céc cong cu khac bao gém thanh lap khu
bao ton, khu duy trit sinh quyén, khu Ramsar véi
cac quy dinh quan ly riéng cua minh nhu da va
dang dugc thuc hién.

Hanh lang bao v¢ bo bién 1a mot cong cu
trong quy hoach bén vimng ving bd, c6 thé duoc
sir dung riéng r& hodc két hop véi cac cong cu
quan 1y khac dé dat dugc muc tiéu bao vé co s
ha ting viing bo khoi cac tac dong bt loi tir thién
tai, bao v€ h¢ sinh thai, dich vu hé sinh thai, canh
quan ty nhién va quyén tiép can va st dung
chung cua vung bo.

Pé bao vé hé sinh thai, dich vu hé sinh thai va
canh quan ty nhién ving bd ¢6 thé st dung cong
cu hanh lang bao vé bo bién don 1é hodc két hop
v6i cac cong cu quan 1y khac nhu khu bao ton
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thién nhién, khu bao v¢ da dang sinh hoc, khu
vuc béi bién cong cong .v.v.

Viéc xac dinh diém tham chiéu va phuong
phap tinh toan bé rong hanh lang bao vé b bién
can dua vao muc tiéu bao vé va dic diém tu
nhién, kinh té - x3 hoi va hién trang ha téng cua
ting ving bo cy thé. Sir dung mot diém tham
chiéu chung cho céc khu vuc bo bién khac nhau
thuong khong phu hgp va khong mang lai hi¢u
qué bao vé mong mudn ciia hanh lang bao vé bo
bién.

Tinh toan bé rong hanh lang bao vé bd bién
phuc vu muc dich bao v¢ h¢ sinh thai, gia tri dich
vu h¢ sinh thai va canh quan ty nhién can duogc
tién hanh dua trén cac phuong phap danh gia h¢
sinh thai va x4c dinh nhu cau bao tén. Pham vi
bao vé khong chi bao gém cac khu vuc co gia tri
da dang sinh hoc cao ma con ca cac khu vuc
mang tinh dém dam bao cho su ton tai va phat
trién tu nhién cua khu vuc can bao vé cling nhu
giam thiéu hodc ngan chan phat tan cac chat 6
nhiém vao khu vuc can bao vé.
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DETERMINATION OF COASTAL SETBACK IN THAI BINH COASTAL ZONE AND
ROLES OF COASTAL SETBACK IN PROTECTION OF COASTAL ECOSYSTEMS,
ECOSYSTEM SERVICES AND NATURAL LANDSCAPES

Nguyen Cong Minh', Pham Thi Thuy!
"Northern Center for Planning and Investigation of Marine resources - environment

Abstract: Efforts on the protection of coastal ecosystems, ecosystem services and natural land-
scapes have been taken place for decades in Vietnam. In addition to the conventional tools such as
delineation of protected areas, Ramsar Sites, etc, coastal setback, as regulated by the Law on Nat-
ural Resources and Environment of Seas and Islands, is another approach for fulfilling the protec-
tion objective. Based on the results of the exercise to determine coastal setback in Thai Binh Province
and status of local coastal ecosystems and conservation needs, the article points out that the coastal
setback determined pursuiant to the guidelines provided by current legislation is not be able to pro-
tect the coastal ecosystems, ecosystem services and natural landscapes of the province. Therefore,
for this protection objective to be fulfilled, other tools such as the establishment of protected areas,
with different approach and implementation measures, should be applied.

Keywords: Coastal setback, Coastal zone, Thai Binh, Ecosystem, Natural landscape, Ecoystem
services.
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AP DUNG MO HINH WASP XAC PINH KHA NANG
TU LAM SACH SONG NHUE, SONG PAY

Cai Anh Ta'

Tém tat: Kha ndng tw lam sach cé y nghia quan trong doi véi chdt lwong nuée tai dong séng,
doan séng. Tir d6 kéo theo cdc anh hwong khéc cé lién quan nhw quy hoach phdt trién kinh té xa hoi,
quy hoach bdo vé méi truong lwu viee. Nghién civu da sir dung phan mém WASP da dwoc phdt trién
boi EPA 2016, dé xdc dinh kha ndang tw lam sach doi véi séng Nhué va song Pay. Két qua nghién
citu cho thay, kha nang tw lam sach cia séng Nhué khodng 21.424 tan/ngay, trung binh moi km
khodng 0,285 tan BOD/ngay.Khd ning tw lam sach ciia séng Pdy khodng 2.023 tan BOD/ngay, trung
binh méi km khodng 9,78 tan BOD/ngay. Céc doan thirong lwu séng Nhué, séng Pdy ¢é kha nang
tw lam sach thap hon so véi cac doan & trung va ha luu. Bdy la mé hinh cé thé dp dung nhén rong
cho cac luu vuc twong tw do mo hinh co tinh linh hoat cao trong ca hai lva chon khong gian va thoi
gian, cé thé dwoc sir dung cho ca diéu kién trang thdi on dinh va déng, dong thoi cé thé mé phong
theo hé théng mét, hai hodc ba chiéu. Tuy nhién, mé hinh ndy ciing cé han ché la khéng mé phong

duoc cac vat chat troi noi va tich tu.

Tir khoa: Chdt lwong mede song, Kha nang tw lam sach, mé hinh WASP.

Ban Bién tap nhan bai: 22/04/2018  Ngay phan bién xong: 12/05/2018 Ngay dang bai: 25/06/2018

1. Mé dau

Chat lugng nudce song chiu anh huong cac
yéu to noi tai (ddc diém thuy van, dic diém hé
sinh théi, ..) va cac yéu td bén ngoai (Hé thong
thoat nudc va ngudn thai, khai thac va s dung
nude song..). Mot trong nhitng yéu té ndi tai gan
lién v6i chat luong nudc song 1a kha nang ty 1am
sach cua ngudn nude.Chat luong nudc va qua
trinh tu lam sach cua song c6 y nghia quan trong
dbi véi su phat trién kinh té xa hoi va hoat dong
bao v¢ mdi truong cua khu vuc.

Qua trinh tir lam sach ctia dong song 13 t6 hop
cac qua trinh ty nhién nhu céc qué trinh thuy
dong luc, hoa hoc, sinh hoc dién ra trong song
bi 6 nhiém nham phuc hoi lai trang thai gan véi
chét luwong nudc ban dau. Kha nang tu lam sach
ctia mdi dong séng, mdi doan song khong gidng
nhau do phu thudc vao cac yéu td tac dong cu
thé tai mdi khu vuc nhu mac do 6 nhiém nudc
song, tdc do dong chay, h¢ sinh thai thuy sinh tai
ngudn nude. ... Kha nang chiu tai ciia dong song

IBai hoc Khoa hoc Tw nhién

Email: caianhtul 984@gmail.com
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gén lién chit ché véi kha nang ty lam sach cua
nuoc song. Kha nang tuy lam sach cua nudc song
cang 16n thi kha nang tiép nhan nudc cua dong
song, doan séng cang 1on va nguoc lai. Vi thé dé
tinh toan danh gia kha nang chiu tai cia mot
dong sdng phai danh gia duogc hién trang va kha
nang tu lam sach cua song, doan songdo.

Hién nay c6 nhiéu mé hinh chat luong nuée
duoc str dung trén thé gidi nhu mo hinh MIKE,
QUAE 2K..., trong s6 d6 c6 cac mo hinh dugc st
dung mién phi, c6 cdc mo hinh mang tinh thuong
mai phai mua ban quyén khi sir dung. M&i mé
hinh déu c6 nhitng diém manh riéng.

Viéc lya chon mé hinh 1 khau rat quan trong
trong qua trinh tinh toan, cong viéc nay dugc tién
hanh dua trén cac muc tiéu cia van dé va co so
dir liéu thu thap dugc. Muc dich nghién ctru nay
1a g dung bd phan mém mo hinh todn WASP
cap nhat 2016 dé xac dinh kha ning ty lam sach
dbi voi song Nhué va song Pay. Mo hinh
WASPduogc lva chon bdi nd dap tng duogc
nhing tiéu chi sau: (1) 12 bd phan mém tich hop
da tinh nang; md hinh c6 tinh linh hoat cao trong
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ca hai lya chon khong gian va thoi gian, c6 thé
duogc sir dung cho ca diéu kién trang thai 6n dinh
va dong, dong thoi c¢6 thé mod phong theo hé
théng mot, hai hodc ba chiéu; (2) 1a bo phan
mém di duoc kiém nghiém thyc té: (3) cho phép
tinh toan chét lugng nude chinh xac; (4) ¢6 ng
dung ky thuat GIS, mdt k¥ thudt méi voi tinh
hiéu qua cao; (5) dé sir dung; mién phi.

2. Phuong phap nghién ctru va thu thap tai
liéu

2.1. Gidi thiéu khu vwe nghién ciru

Luu vuc song Nhué - Day c6 toa do dia ly tir
20° dén 21°20° vi 6 Bac va 105° dén 106°30°
kinh d¢ Bong. Luu vuc song Nhu¢ - song Day co
vai tro quan trong trong su phat trién kinh té ctia
dat nudc noi chung va khu vuc dong bang song
Héng ndi riéng. Luu vuc ¢o6 dién tich 7.665 km?,
chiém 10% dién tich toan luu vuc séng Hong,
bao gdm dia phan hanh chinh cia 5 tinh/thanh
phé: Hoa Binh, Ha Noi, Ha Nam, Ninh Binh va
Nam Dinh (Hinh 1).

PHI THO

THANH HOA
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Chat lugng nudc song giit vai trd quan trong
trong linh vic quan Iy tai nguyén nude. Pé quan
1y, kiém soat 6 nhiém cac luu vuc song va st
dung hop 1y ngudn nude séng phuc vu cho cac
muc dich khic nhau cin thiét phan ving chét
luong nudc theo muc dich sur dung.

Muc dich chinh ctia phan ving chit lugng
nudc theo muc dich sir dung 1a chia thanh cac
doan (tiéu ving) dé s dung va bao vé ngudn
nude mot cach hop 1y. Viée sip xép cac muc
dich sir dung ngudn nuée theo thir tw wu tién
nham hd tro dé dat dugc sy can bang hop 1y hon
cho cac hoat dong quan ly mai truong nude song
dat hiéu qua bén virng hon. Céc cin cr ciia phan
vung chét lugng nudc song theo muc dich st
dung la xac dinh luogng, tai lwgng nudc thai va
kha ning ty 1am sach song Nhué, song Day.Dé
gop phan vao viée phan vung chét luong nude
song theo muc dich su dung “Nghién ciu xéc
dinh luong, tai lugng nudc thai va kha nang tu
lam sach song Nhug¢, song Day” dugc thuc hién.

BAC GIANG

Ty o ot (e
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Hinh 1. Ban do hé thdng thuy van luu vuc song Nhué - song Day [5]

2.2. Thu thap tai liéu

Tai liu phuc vu tinh todn: Nghién ctru dugc
thuc hién trén co s& tai liéu “Watershed & Water
Quality Modeling Technical Support Center
Website”, http://wwwepagov/athens/wwqtsc/in-

dexhtml [6].

Bén canh d6 nghién ctru ciing str dung céc tai
liéu nghién ctru sau dé phuc vu viéc nhan dinh so
sanh cac két qua nghién ciru thu duge: Nghién
ctu ap dung mo hinh WASP mé phong chét
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luong nude hd Dau Tiéng,nghién ctru dé xut
cac giai phap, cong trinh khoi thong dong chay,
tang kha nang chiu tai va tuy lam sach cua cac
song dé bao vé moi trudng song Nhué - song
bay, nghién ctu xéc dinh ngudng chiu tai 6
nhiém hitu co cta hé thong séng Nhugé, song Pay
trong thu d6 Ha N6i lam co s& quy hoach cac
diém xa thai d6 thi va cong nghiép, phan ving
moi truong phuc vu quan 1y va cai thién chat
lugng cac doan song thudc luu vuc hé théng
song Nhu¢ - song Pay [1, 2, 3].

S4 liéu dau vao cho md hinh chat lugng nudc:
(1) cac diéu kién bién trén va bién dudi thuy luc
trén hé théng song sau khi da dugc thu gon; (2)
cac diéu kién bién trén: Nong do cac chit trong
nudc tai cac vi tri dugc dung bién trén; Néng do
néng dd cac chét trong nudc tai cac vi tri dugc
dung lam bién dudi; (3) cac ngudn 6 nhiém: Vi
tri cac ngudn gdy 6 nhiém d6 xubng cac dong
song; Nong do cac chat trong cac ngudn giy 6
nhiém trén luu vuc song; Luu luong nudc thai
ciia cac ngudn gy 6 nhidém 2.3.Phuong phéap
nghién clru

a) Cong cu mo hinh WASP

WASP 1a mot mod hinh ngin da nang c6 thé
duoc sir dung dé phén tich cac van dé vé chat
lugng nudce & cac vung nude khac nhau. N6 bao
gdm hai chuong trinh may tinh doc 1ap, DYN-

HYD5 va WASP6, c6 thé chay cung nhau hodc
riéng bi¢t. Chuong trinh thuy dong hoc, DYN-
HYDS5, md phong su di chuyén cta nude trong
khi chuong trinh chat luong nudec, WASP 6, mo
phong sy di chuyén va tuong tac cua cac chit
gdy 6 nhiém trong nudc.

WASP duoc cung cip bdn modules dong hoc
dé mo phong mot s6 van dé chat luong nudc [6].
Dé tao ra mot mod hinh chit lugng nudc trong
WASP, phai xac dinh 12 nhém di li€u nhap.
Chiing 1a mo hinh x4c dinh va diéu khién md
phong, hé thdng, phan doan, cac yéu tb ty 18
tham sb, trao doi, dong chay, ranh gioi, budc thoi
gian, khoang thoi gian, chiic nang thoi gian, va
hang s6. Nhitng dit liéu dau vao nay, cing véi
cic phuong trinh tong quat WASP va cac
phuong trinh dong hoc hoa hoc cu thé, xac dinh
duy nhat mot tap dic biét cua phuong trinh chét
lwong nude. Day 1a sé duoc tich hop boi WASP
nhu 1a mo phong tién hanh trong thoi gian. Tai
cac khoang in dau thoi gian do nguoi dung chi
dinh, WASP luu lai cac gia tri cua tat ca cac bién
hién thi cho 1an truy xuat sau bdi mot chuong
trinh hau xu 1y.

Trén nguyén tic can bang khéi lwong cho mo
hinh mot chiéu, mé hinh WASP tinh theo
phuong trinh sau [6]:

d d ac
Z(AC) =L (—U AC+E A=)+ A(S, +S )+AS (1)
at( ) ax( . . ax) (S, +S,) K

Trong d6 C 1a nong d6 thanh phan chat lugng
nudc, mg /L hoac g /m?; t 1a thoi gian, ngay; Uy 1a
van tdc theo chiéu doc, m/ngay; Ex 1a hé sb
khuéch tan theo chiéu doc, m?/ngay; SL la tde do
tai truc tiép va khuéch tan, g/m? - ngay; SB 1 toc

do tai bién, g/m? -ngay; SK 1a tong tdc do chuyén
hoa dong hoc g/m* - ngay; A la dién tich mat cit
ngang (m?).

Déi v6i BOD:

oC 3 C V.(1-f,) . 532 . K
— =a,K;C, -K 6, & )C; - =22 C - = K,00,, (2 )C 2
ot oc™DY4 dYd ( BOD+C6) 5 D 5 414 2DV2D (KNO3+C6) 2 ()
Déi voi DO:
oC _ C 64 _ C
. Zkz(cs _Cs)_kd‘ng 20(—6)C5 __k12012T 20(—6)6‘1
ot sop + Ce 14 Ky +C (3)
SOD ,_ 32 4814 32 _
_—HST * + Gpl(E+HE(1_PNH3))C4 _EklelRT 20C4
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Trong dda °C la ty 1€ Oxy trén Cacbon; anc la
ty 1€ Nito trén Carbon; Kip 1a héng s6 tdc do chét
ctia Phytoplankton; Kq 12 hang s6 toc d6 khir oxy
& 20°C; Od 1a hé sb twong quan nhiét do tde do
khir oxy; Kgop 14 hiang sd ban bao hoa dbi véi
gi6i han oxy; ki> 1a hang sb toc do nitrat hoa &
20°C; @12 14 hé sb twong quan nhiét do téc do ni-
trat hoa; Knir 12 hiang s6 ban bao hoa dbi vai gisi
han oxy trong qu4 trinh nitrat hoa; ki 13 hang s6
tdc d6 ho hap cua Phytoplankton & 20°C; ®1R 1a
hé s6 trong quan nhiét d6 téc do ho hip cua phy-
toplankton; SOD & nhu cau oxy tram tich &
20°C; Os 1a hé sb twong quan nhiét do cua nhu
cau oxy tram tich.

b) Phwong phdp ldy mdu va phdn tich nuée
song Nhué, song Day:

Phuong phép ldy mau theo TCVN 5999:1995
(ISO 5667-10:1992), Chat lwrong nude - 14y mau.
Hudng dan 1dy miu nudc thai va phan tich theo
TCVN 6001-1:2008 (ISO 5815-1:2003). Thoi
gian thu thap va phan tich mau: Tur thang 1 dén
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thang 7/2016; cac thong sb quan tric xac dinh
mau nude song Nhug¢, song Bay: DO, BOD; dia
diém: Phong thi nghiém khoa Méi truong, Pai
hoc Khoa hoc Tu Nhién, Pai hoc Quéc gia Ha
Noi.

2.4. Phin doan song dwa theo vi tri ciia cdc
hop luu

Phan chia dong song thanh cdc doan khac
nhau nham muc dicch tao diéu kién thuén loi dé
quan 1y chit lugng nudc séng. Mot trong nhitng
co so thuong dugc ap dung nhét 13 dua theo vi tri
céc hop luu do vao dong song chinh. Ap dung
cach phan chia nay ddi véi song Nhué va song
Pay cho thiy: Song Nhué c¢é cac hop luu chinh
la song La Khé, T6 Lich, Ngoai d§. Song Day
c6 cac hop luu chinh 1a song La Khé, Bui, Thanh
Ha, Nhug¢, Chau Giang, Hoang Long, Dao, Au,
Vac. Két qua nhan dién xac dinh cho théy, co64
doan song tai song Nhu¢ va 7 doan tai song Day
(Bang 1, hinh 2).

Bang 1. Phdn dogn song Nhué, song Pay

Ti€u vung Khodng
T (Poan séng) cach (km) Hop luu
Song Nhué (75,1 km)
N1- N2 (Céng Lién Mac, Bic 15.3 Hop luu séng Hong — trude hop luu séng La
1 | Tu Liém) - Phtic La, quén Ha Khé (tai Ha Bong - Ha Noi).
Dong)
N2 - N5 (Phuc La, quan Ha 13,8 Hop luu soéng La Khé - trude hop luu song
2 | Pong - Cau Chiéc, huyén T6 lich, Thanh Tri, Ha Noi.
Thuong Tin, Ha Noi)
N5 - N7 (Cau Chiéc, huyén 26,2 Hop luu song T6 Lich, (Thanh Tri - Ha Noi)
3 Thuong Tin, Ha Noi - Cong — trude hop luu song Ngoai DO.
Than, huyén Pha Xuyén - Ung
Hoa, Ha Noi)
N7 - N10 (Cong Than, huyén 19,8 Hop luu séng Ngoai D6 (huyén Pha
4 | Phu Xuyén - Ung Hoa, Ha Noi Xuyén, Ha Ni) - truée hop luu séong Chau
- Cau Hong Phu, Tp. Phu Ly) Giang, song Pay (Phu Ly - Ha Nam).
Song Ddy (206,9 km)
D‘l - 1?2 (Cau Ma{ Lmhi erlan Hop Ivu song La Khé tai Hoai Puc — trudc
1 | Haboéng - Ba Tha, huyén Ung 25,2 . .. i A
Hoa) hop luu séng Bui (Chuong My - Ha N6i).
, Eia)DéﬁﬁrZhTaleE“ﬁ?inﬁy 2o | Hop luu song Bii tai Chuong My - trudc
Pitc) ’ i hop luu song Thanh Ha (My Dtrc, Ha Noi)
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D3 - D5 (Cau Té Tiéu, huyé
- D5 (Cau I¢ Tieu, huyen 35,7 | Hop luu song Thanh Ha tai M§ Diic - trudc
3 | Mybuc) - Cau Qué, huyén hop luu song Nhué (Pha Ly - Ha Nam)
Kim Bang) P 8 ’ Y
, |D5-DI2 Cau Qué (huyén Kim Hop luu song Nhué (Phu Ly - Ha Nam) -
Bang - Cau Gian Khau, huyén 33 trude hgp luu song Hoang Long (Gia
Gia Vién) Vién,Ninh Binh)
D12 - D15 (Cau Gian Khau, Hop luu séng Hoang Long
5 | huyén Gia Vién) - Yén Tri, 22 (Gia Vién - Ninh Binh) - truéc hop luu séng
huyén Y Yén) Dio (Hoa Lu, Ninh Binh)
D15 - D18 (Yén Tri, huyén Y .
. (Yen I Auyen Hop luu song Dao - trude hop luu song An,
6 | Yén) - Thuong Kiém, huyén 48 R . . X
. song Vac (Kim Son, Ninh Binh)
Kim Son)
7 D18 - 19 (Thuong Ki¢m, 14 Hop luu séng Vac (Kim Son, Ninh Binh) -
huyén Kim Son) - Cira Day) Bién Pong
Song Day Song Nhué
! L .| songlakne 1!
2 12
r_g ______ Song Bui Song To lich
3 3
_l_é —————— Séng Thanh Ha 4
4
—+ <7 Song Ngoai B
< _____________________________
5 K ______ Song Chau Giang
6 K- Song Hoang Long
7 F Song bao
8 |- Song Vac

Hinh 2. Cac hop luu va phdn doan song Nhué, song Pdy

2.5 .Thiét ké dau vao cho mé hinh WASP

Thiét ké mang séng mé phong dong chay

Pham vi nghién ctru cia mo6 hinh WASP: Xac
dinh kha nang ty 1am sach tinh toan theo mo hinh
WASP duoc xac dinh tap trung vao mo hinh thé
hién qua trinh phan huy chat 6 nhidm.

Pham vi nay dugc dua ra trén co s¢ 2 qua
trinh chinh thuong dugc thé hién trong cic mo
hinh phan mém la qua trinh phan hay va
khuyéch tan (truyén tai, pha loang). Qué trinh

TAP CHI KHI TUQNG THUY VAN

khuéch tan chi c6 vai trd chu yéu la pha lodng
cac chét 6 nhiém dé tao diéu kién thuan lgi hon
cho qua trinh ty 1am sach. Trong nhiéu truong
hop, chét 6 nhiém dang khé phan hiy (Kim loai
nang ...) s€ bi tich dong va luu ton tai thuy vuc
trong mot khoang thoi gian nhét dinh, do vay
viéc st dung mo hinh toan hoc dé dua kha nang
tu 1am sach d6i véi dang 6 nhidm kho phan huy
bang con duong khuyéch tan 13 chua hoan toan
phu hop. Do vay, kha nang ty lam sach cua
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ngudn nudc chu yéu thé hién qua kha ning tu
phan huy ma thé hién 16 nhét 14 cic chit 6 nhidm
thuéc nhém chat dé phan huy sinh hoc. Pay
chinh 14 mot trong nhimg van d& can lam rd khi
ap dung céng cu mé hinh dé xac dinh dién bién
va kha ndng ty lam sach cta song.

Pham vi xay dung mo6 hinh thuy dong luc hoc
mot chiéu 13 toan bd luu vuc song Nhué - song
Day bao gdm 13 song: song Ddy, song Nhug,
kénh La Khé, song T6 Lich, song Tich, song Bui,
song Dao, song Hoang Long. Trong do: (1) song
bay béat dau tir céng CAm Dinh, két thuc tai ctra
Day, chiéu dai khoang 245 km; (2) song Nhué

BAI BAO KHOA HQC

bét dau tai céng Lién Mac, két thuc tai Phu Ly,
dai 74 km; (3) song T6 Lich bt ngudn tir hd Tay,
d6 vao song Nhué qua céng Thanh Liét, dai 13,5
km; (4) kénh La Khé nbi lién song Nhué véi
song Pay. Kénh La Khé bit ngudén ¢ Ha Pong
chay ra song Day qua cong La Khé, kénh dai 6,6
km; (5) song Tich bat ngudn tir Tan Vién thudce
day nui Ba Vi d6 vao song Day tai Ba Tha voi
chiéu dai 91 km; (6) song Hoang Long dugc md
phong tir tram thay vin Bén Dé, chay dén song
Day tai Gian Khau, dai 23km; (7) song Dao Nam
Pinh dugc bat dau & tram thuy van Nam Dinh,
d6 vao song Day tai Doc B, dai 30,2 km.

Bdng 2. Tong hop mang séng dwege mé phong [5]

Chiéu dai

Tén song, kénh  Dia hinh do nadm

Bit dau tir song K&t thic tai song

(km)
Song Nhué 2007 74 bay
Kénh La Khé 1990 6,6 bay Nhué
Song Tich 2000 69 Song Bui
Séng Bui 2000 24,13 bay
Song Bao 1999 30,2 bay
Song Hoang Long 1993 22.958 bay
Séng Chau Giang 2006 27,2 Nhu¢
Song Day 1999 224 bay
Soéng To Lich 2007 13,5 Nhué

Mat cdt séng

S liéu mit cit cac song duoc thu thap va do
dac tu thuc dia, chu yéu do Vién Quy hoach
Thuy loi cung cép, mot sb mat cit cuc bd duogc
Vién Khoa hoc Thuy lgi Viét Nam do nam cac
song chinh nhu song Nhu¢, song Pay (hinh 3).
Mat cét cac song dugc dua vao mo hinh dudi
dang co so dir li¢u do rong day tai cac phan doan
nho. Cu thé mot sé song chinh nhu sau: (1)song
Day tir cubi kénh Ngoc Tao dén cira Day dai
226,1 km, gém 19 mat ct; (2) song Nhué tu
cdng Lién Mac dén Phu Ly dai 75,1 km, gom 16
mat cét.

Cdc cong trinh trén hé thong

Cong trinh trong nghién ctru ndy bao gdm céc
cdng, dap. Trén mo hinh da thiét 1ap tong s6 14
cong trinh cac loai, trong d6 ¢é: (1) 10 cong, dap
diéu tiét trén dong chinh song Nhué la Lién Mac,
C6 Nhué, cong La Khé trén kénh La Khé, cong
Ha Pong, dap Thanh Lié¢t trén song T6 Lich,
cdng Pdng Quan, céng Thanh Tri, Phu Xuyén,
Cbng Than, Phu Ly; (2) song D4y ngoai cong La
Khé trén kénh La Khé ndi véi song Nhug¢, con
¢6 cac cong thai cua cac huyén Ung Hoa, Pan
Phuong, Chuong My, Yén Khanh, Y Yén.
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Bang 3. Cdc cong trinh trén song Nhué [2]

TT Tén céng trinh Trén song

o>

Vi tri Cao trinh day S cira

Cdng Lién Mac 1
Cong Ha Pong
Céng Pong Quan
Cbng La Khé
Cbng Phu Ly
bap Thanh Liét

Séng Nhué
Séng Nhué¢
Séng Nhué

[ S S

Song Nhué

(o)

Song La Khé

Song To6 Lich

()}

300
16182
43750

200
71800 -2,35
11200 1,5 1

0,81
-1
-2,44
1,2

[NSI \S I W \]

Piéu kién bién: Luu lugng thuc do léy tai
thuong luu céng Lién Mac trén song Nhug; luu
lugng thuc do tai thugng luu song Tich; luu
luong tai Bén Dé trén séng Hoang Long; luu
lugng tai Nam Dinh trén song Pao; Luu lugng
song To Lich tai dap Thanh Liét;

Céc s liéu bién dau vao dugc st dung cho

st

Feed

cong tac hiéu chinh va kiém dinh mé hinh thuy
luc hau hét c6 ngudn gdc tir nghién ciru dé xut
cac giai phap, cong trinh khoi thong dong chay,
tang kha nang chiu tai va tuy lam sach cua céc
song dé bao vé moi trudng séong Nhué - song
Day [2]. Vi vay, cac $6 lidu c6 duoc hoan toan
dang tin cay va c6 do chinh xac.

SONE DAY - 195 21BESE 0000

S WL - 3007 S5 000

(b

noom

x m W o n “ ¥
ke e

Hinh 3. Mat cdt dai dién: (a) song Nhué; (b) s

3. Két qua va thao luan

3.1 Hi¢u chinh va kiém dinh mé hinh

Dé hiéu chinh cac thong sé ctia md hinh chat
luong nudc, $6 liéu quan tréc chat luong nudc tai

2y £l

e ackns s et

ong Pdy
mot sd diém quan tric doc song dugc su dung.
Céc s6 liéu nay duogc do dac dong bo vai sb lidu
dung lam bién trén va bién dudi trong mo hinh
thuy lyc va md hinh chat luong nudce (hinh 4).
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Hinh 4. Cdc théng sé truyén tdi sir dung trong mé hinh WASP: (a) séng Nhué;
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Két qua kiém dinh mo hinh bang so sanh gia tri DO gitra sb liéu tinh toan va do dac (hinh 5).
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Hinh 5. So sanh gid tri DO (mg/l) tinh todnva thiee do tai: (a) Pong Quan - séng Nhué; (b) Ba
Tha - song Day

Bdng 4. Céc théng s6 va théng sé hiéu chinh dwoc sir dung WASP [6]

Théng s6 Dy gia tri Gia tri sir
dung
Téc d6 nap khi 0,00001-0,5d™! 0,2
Hé sb tuong quan nhi¢t do nap khi Theta 1,026 1,026
Hang s6 toe do phan ra CBOD 0,02-0,3d"! 0,103
Hé s6 twong quan giita nhiét do va toc do 1,02-1,06 1,05

phan ra

Truyén tdai

D0 sau phan vung

Thé tich phan ving

Dién tich bé mat giita cac phan ving
D¢ dai phan viung

Khoang cach gitra cdc phan vung

Theo tung doan

Chiéu sdng, nhiét dp

Btrc xa mat troi
Ti I¢ chiéu sang trong ngay
Nhié¢t do

Theo s6 liéu thoi tiét

Néng dp bién

DO
BOD

Theo vi tri

Két qua xac dinh x4c dinh kha ning ty 1am
sach theo m6é hinh WASP cho song Nhu¢ va
song Pay cho thay:

- Tong kha ning tu lam sach cua song Nhué
khoang 21,424 tin BOD/ngay, trung binh
KNTLS mdi km khoang 0,285 tin BOD/ngay.

Két qua nghién ctru ciing cho thy, kha ning
tu lam sachcua song Pay cao hon so vdi song
Nhug, cu thé 1a tong KNTLS khoang 2.023 tan
BOD/ngay,trung binh mdi km trong song co
KNTLS khoang 9,78 tan BOD/ ngay (bang 5,
hinh 6).
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Hinh 6. Kha nang tw lam sach gia tri BOD (mg/l) tai: (a) song Nhué; (b) song Pay

- Piém déng luu y & day 1a kha nang ty lam
sach cua cac doan song thuong ngudn ca song
song Nhué va song Day déu thip hon cac doan
& ha luu. Mot phan nguyén nhan 1a ngay 6
thuong luu song da phai tiép nhan cac ngudn thai
tir 2 bén b d6 ra nhu:

Poan 1 song Nhug¢: Tiép nhan nude thai sinh
hoat, lang nghé, KCN tir 2 bén bd qua song
Pheo, kénh C6 Nhué.

Poan 1 song Pay: Tiép nhan nudc thai sinh
hoat, lang nghé, KCN tir Tp.Ha Pong, huyén
Ung Hoa.

Trong qua trinh xac dinh kha nang tu lam
sach song Nhug¢, song Day theo WASP, nghién
ctru nhan théy c6 mot sb wu diém va han ché nhu
sau: (1) mo hinh c6 tinh linh hoat trong lya chon
khong gian va thoi gian; (2) mé hinh c6 thé sir
dung cho ca diéu kién trang thai on dinh va
dong, dong thoi co thé mé phong theo hé thong
mot, hai hodc ba chiéu; (3) mé hinh c6 thé mé
phong hau hét cac thanh phan chat luong nudc
tai cac loai thily vuc; (4) 1a mo hinh mién phi va
¢ san trén mang. Han ché ctia mé hinh 1a khong
mo phong dugc cac vat chét troi ndi va tich tu.

Bdng 5. Két qud xdc dinh kha nang tw lam sach séng Nhué, séng Ddy theo WASP(kg BOD/ngay)

Kha niang Khd niang Chénh léch
Poan song tw lam sach tw lam SO VGi gia tri
ciia song sach/km trung binh
Song Nhué (75,1 km)
Poan 1 (Céng Lién Mac, Bic T Liém) - Phuc La,

y ’ 7.166,5 468,4 1,6
quan Ha Bong), 15.3 km ’ ’ ’
Poan 2 (Phiic La, quan Ha Pong - Cau Chiéc,

i : 4.471,2 324 1,1
Thuong Tin, Ha N6i), 13,8 km s ’
Doan 3 (Cau Chiéc, Thuong Tin, Ha Noi - Cong
Than, Pha Xuyén - Ung Hoa, Ha N6i), 26,2 km 55151 2105 0,74
Poan 4 (Céng Than, Pha Xuyén - Ung Hoa, Ha 2162 0.76
N6i - Cau Hong Phu, Tp. Phu Ly), 19,8 km 4.280,8 ’ ’

Tong KNTLS ca dong séng 21.433,6
Trung binh KNTLS/ 1 km 285,4
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Song Ddy (Tir Cau Mai Linh dén Cira Pdy 206,9 km)
Poan 1 (Cﬁu Mai Linh, Quén Ha Pong - Ba Tha,

Ung Hoa), 25.2 km 56.826 2.255 0,23
D(?an 2 (Ba Tha, Ung Hoa) - Cau T¢ Tiéu, My 283 475 9.775 0.99
burc), 29 km

Df)an 3 (Cau Te¢ Tiéu, My buc) - Cau Que, Kim 335.400 9.395 0.96
Bang), 35,7 km.

Df):'m 4 (Cau Que¢, Kim Bang - Cau Gian Khau, Gia 346.071 10.487 1,07
Vién), 33 km

D?an 5(Cau Gian Khau, Gia Vién) - Yén Tri, hY 755.992 11.636 12
Yén), 22 km.

Poan 6 (Yén Tri, Y Yén) - Thuong Kiém, Kim 5%7.136 12.232 1.25
Son), 48 km.

Poan 7 (Thugong Kiém, Kim Son) - Cua Day), 14 158.130 11.295 1,16
km.

Tong KNTLS 206,9 km dong séng (226.1 km - 19.2 2.023.032

km)

Trung binh KNTLS/ 1 km 9777.8

4. Két luan

1. M6 hinh WASP str dung dé xac dinh kha
nang tu lam sach ctia song c6 mot s6 uu diém
nhu: M0 hinh c¢6 tinh linh hoat trong lya chon
khong gian va thoi gian, ¢ thé s dung cho ca
diéu kién trang thai on dinh va dong, déng thoi
¢ thé mo phong theo hé théng mot, hai hodc ba
chiéu, c6 thé mo phong hau hét cac thanh phan
chét lugng nudce tai cac loai thuy vuc va la mo
hinh mién phi va c6 san trén mang. Bén canh d6
md hinh ¢6 han ché: Khong mé phong duoc cac

vat lidu troi ndi va tich tu.

2. M6 hinh WASP xac dinh kha nang ty lam
sach cua song cua song Nhué khoang 21,424
tan/ngay, trung binh mdi km khoang 0,285 tin
BOD/ngay. Kha nang tu lam sach cua song Day
khoang 2.023 tin BOD/ngay,trung binh mdi km
khoang 9,78 tan BOD/ ngay.

3. Cac doan thugng Iuu song Nhug, song Day
c6 kha nang tuy lam sach thép hon so véi cac
doan ¢ trung va ha luu.
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THE APPLICATION OF WASP MODEL TO DETERMINE THE
SELF-PURIFICATION CAPABILITY OF
NHUE RIVER AND DAY RIVER

Cai Anh Tu
Ha Noi University of Sience

Abstract: Self-purification capacity plays an important roleforwater quality of the river, and re-
sults in other related issues such as socio-economic development planning and basin environmen-
tal protection planning. The study used the WASP software which was developed and published by
EPA in 2016 to determine the self-purification capacity of Nhue river and Day river. The results
showed that Nhue river's self-purification capacity was 21,424 tons per day on average, 0.285 tons
BOD per day per km and this capacity of Day river was 2,023 tons of BOD per day on average, with
an average of 9.78 tons of BOD per day per km. The upper sections of Nhue and Day rivers have
lower self-purification capacity than their middle and lower sections. Research results showed that
the model is entirely responsive in the study field. This is a widely applicable model thanks to its ad-
vantages such as the highly flexible model in both options of space and time and both conditions of
stable and dynamic state. It can be simulated on one, two or three dimensional systems. In addition
this model also has the limitation of not simulating floating and accumulating materials.

Keywords: River water quality, Self- purification capacity, WASP modeling.
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