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Trong sO nay
Nghién ctru & Trao doi

Hoang Vin Pai, Trin Hong Thai, Hoang Anh
Huy: Ung dung mé hinh phan bé MIKE SHE mé
phong dong chay mat cho luu vuc song La

Phan Trwong Duin, Vii Ngoc Linh: Nghién ctru
danh gia tac dong cua bién d6i khi hau dén han han
tai tinh Ninh Binh

Hoang Ngoc Quang: M6 phong xam nhap man
trén séng Tra Ly theo kich ban bién d6i khi hau
V6 Vin Hoa, Mai Vin Pinh, Du Pic Tién,
Nguyén Manh Linh: Danh gia chat luong du bao
nhiét d6 tir hé thong du bao té hop han mua
(VAREPS) cia ECMWEF cho khu vuc Viét Nam
Ha Trwong Minh, Mai Vin Khiém, Nguyén
Ping Mau: Nghién ciru d6 nhay ctia tham sé hoa
d6i Iuu trong mo phong khi hau han mua bang mo
hinh RSM

Nguyén Vin DPai, Ping Quang Thinh, Lé Thi
Hiéu, Nguyén Kim Tuyén: Ung dung mo hinh
HEC-6 tinh boi ling hé thong ho chira bac thang Lai
Chau, Son La, Hoa Binh trén dong chinh song ba
L& Thi Thwong: Cac phuong phap danh gia tinh dé
bi t6n thuong - Kha ning ap dung danh gi tinh d&
bi tén thuong han - man khu vuc Déng b?mg ven
bién song Ma

Tran Thi Thu Hwong, Pham Ngoc Ho: Sir dung
phuong phéap thong ké trong 1y thuyét qua trinh
ngau nhién dé danh gia cac dic trung sd cia bui
PM10 tai cac tram do tg dong

Nguyén Xuin Tién, Lé Hiru Huén, Trinh Ping
Ba, Nguyén Vin Linh: Ung dung hé thong phan
tich Iii tich hop IFAS canh béo 1ii thuong ngudn
song Nam Non va Nam Mo tinh Ngh¢ An

Tong két tinh hinh khi tugng thity vin

Tom tét tinh hinh khi trong, khi twong nong nghiép
va thuy van thang 11 ndm 2016 - Trung tam Du
bao khi twgng thiy van Trung wong va Vién
Khoa hoc Khi twgng Thily van va Bién doi khi
hiu

Thong bao két qua quan tric moi truong khong khi
tai mot sb tinh, thanh phd thang 11 niam 2016 -
Trung tam Mang luéi khi tweng thily van va méi
trwong
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UNG DUNG MO HINH PHAN BO MIKE SHE
MO PHONG DONG CHAY MAT CHO LUU VUC SONG LA

™ Hoang Vin Pai, @ Tran Hong Thai, ®Hoang Anh Huy
(Vién Khoa hoc Khi twgng Thily vian va Bién doi khi hau
@Trung tdm Khi twong Thay van qudc gia
OTruong Pai hoc Tai nguyén va Moi truong Ha Noi

IKE SHE la mé hinh hé thong phdn bo dwoc sit dung dé mé phong dong chdy mat

{- \ jz va sdt mat. M6 hinh mé phong cdc chu trinh thiyy van co ban nhw qud trinh boc

thoat hoi nudc, dong chay tran, dong chay trong lop khong bdo hoa, dong chay

ngam, dong chay trong kénh va twong tdc giita ching. Bdi bdo nay la nghién citu bude dau trong
viéc xdy dung va thiét Idp bé tham sé ciia mé hinh trong mé phong dong chdy cho heu vue séng La.
M6 hinh dwoc hiéu chinh va kiém nghiém voi 6 liéu thuce do tai tram thuy van Hoa Duyét va Son
Diém. Két qua cho thd’y, Vv6i b tham s6 mé hinh da dwoc hiéu chinh va kiém nghiém, cdc chi 6 danh
gid hiéu qua mé phong dong chay ngay tai cac tram trén dat két qua tot, RMSE dao déng trong
khoang 26,1 m*/s - 127,5 m*/s, MAE trong khoang tir 16,7 m’/s - 59,4 m*/s, R dat mirc trén 0,9, hé
s6 NASH dat trén 0,8. M6 hinh dia mé phong dwoc tinh tinh phdn bé ciia dong chay trén cdc lwu

vuee nho.
Tuw khoa: MIKE SHE, song La, dong chay.

1. Téng quan

Két qua md phong ctia mo hinh thuy vin
thuong duoc sir dung trong cac nghién ciru vé
nudc cling nhu hd trg cong tac ra quyét dinh dbi
v6i Iinh vire tai nguyén nuée. Mic du nhiéu mo
hinh thay van d3 duoc phét trién trong céc
nghién ctru thuy van luu vuc song nhu SWM
(Stanford Watershed Model), NAM, HEC-HMS,
Sacramento, ... déu 12 16p cac mo hinh tép trung.
Céc tham sé ciia m6 hinh tap trung déu mang
tinh chat trung binh theo khong gian (Crawford
va Linsey, 1966;. Holtan et al, 1975; Burnash,
1995) va khong xac dinh mot cach truc tiép. Do
vay, ching khong thé hién dugc y nghia vat ly
cua luu vyc. Hon nita, ung dung thuong chi
dugc gidi han trong luu vuc song da dugce hidu
chinh va & Iuu vuc tuong tu. Su khac biét chinh
giita m6 hinh tap trung va phan bd da dugc tong
hop trong nghién ctru cia Refsgaard (1997). Mo
hinh thay van phan b sir dung céc tham s6 c6
mdi quan hé tryc tiép véi didc tinh vat Iy cia luu
vuc (dia hinh, loai dat, tham phu, dia chat,...) va
bién dbi theo khong gian ca vé tinh chét vat 1y va

diéu kién khi tugng. MIKE SHE (DHI, 2014)
duoc phat trién theo hudng nay va 1a mot hé
théng mo hinh phan bd toan dién dya trén mo
phong tat ca cac qua chinh thay vin co ban. Ung
dung mo hinh MIKE SHE da duoc dé cap trong
nhiéu nghién ciru trén thé gidi nhu cua Jayati-
laka (1998) va Singh (1999) vé qua ly tai nguyén
nudc, du bao 1t (Jasper et al, 2002), dac tinh thuy
luc (Romano va Palladino, 2002;... Christiaens
va Feyen, 2001; Zhigiang Zhang, 2008), thuy
van nudc ngém (Refsgaard, 1999; Feyen, 2000;
Andersen, 2001; Va'zquez va Feyen, 2003; John-
son, 2003), Ii quét (G.B. Sah0o0,2005).

Céu trac ciia mo hinh MIKE SHE bao gém
cac qua trinh udc tinh mua hi¢u qua, tham, boc
hoi, dong chay ngam trong ving bio hoa va
khong bao hoa, dong chay trong kénh (Refs-
gaard,1997). H¢ phuong trinh Saint-Venant rat
gon dugc st dung dé mo phong dong chay trong
song trén co so tiép nhan dong chay mat dugc
md phong theo khong gian hai chiéu. Hé phuong
trinh Richards mot chiéu dugc st tinh toan su
bién d6i cot ap luc trong tang khong bio hoa.
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Céc chuyén dong ngang cta nudc trong ving
khong bio hoa duoc coi 1a khong dang ké.
Phuong trinh bao chiéu Boussinesq dugc sir
dung dé tinh toan dong chay ngam trong dai
khong bao hoa.

Dong chay hinh thanh trén song La bi anh
hudng manh bdi sy hoat dong cua cac hoan luu
khi quyén, 12 nguyén nhan gay ra cac thién tai 1d
lut, 1di quét trén luu vuc. Su phan bd khong déu
vé ngudn nudc trong nim dan dén nhitng kho
khin dang ké trong cong tac quan 1y tai nguyén
nuoc trong luu vuc. Do vay, viéc ing dung mo
hinh d&& mé phong dong chay trén luu vuc 6
nghia quan trong trong cong tac quy hoach tai
nguyén nudc, du béo ciing nhu cc danh gia vé
quy luat hinh thanh dong chay trén céc luu vuc
nho thudc cac song mién nai. Pay 1a 1y do chinh
dé tac gia str dung mo hinh MIKE SHE dé m6
phong dong chdy trén Iuu vye song La. Nghién
ctru bude dau tap trung vao thiét 1ap dir lidu dau
vao két hop voi hiéu chinh tham sé mé hinh dé
md phong dong chay thoi doan ngay cho luu vuc
song La.

Luu vuc séng La bao gdm hai chi luu 14 séng
Ngan Phé va song Ngan Sau. Song Ngan Phd bit
nguodn tir cac dong sudi nhé ving ndi Giing
Man, trong dia phan cac xa Son Héng, Son Kim
1 va Son Kim 2 huyén Huong Son, ven bién gidi
Viét - Lao, 6 d6 cao khoang 700 m. Chiéu dai tbi
da khoang 71 - 72 km. Dién tich luu vuc 1.060
km?, dg cao trung binh 331 m, do dbe trung binh
25,2%. Mat d6 song sudi 0,91 km/km?. Tong
lugng nudc 1,40 km?® twong Gng véi luu lugng
trung binh 45,6 m*/s. Song Ngan Phé chay gan
nhu theo hudng Tay - Pong tdi nga ba Tam Soa,
giap ranh cac xa Son Tan, Son Long (huyén
Huong Son) véi cac xa Trudng Son, Tung Anh
(huyén btc Tho). Tai day, hop luu vdi song
Ngan Sau tir cac huyén Huong Khé, Vu Quang
chay tur phia Nam 1én dé tao thanh song La, mot
phu luu cua song Lam.

Khu vuc nghién ciru nim trong ving thuong
bi anh hudng tryc tiép cua cac loai hinh thién tai,
bao gdm: bdo, ap thap nhiét d6i, mua 16n, 18, 1d
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quét... Tran 1i dién hinh xay ra tir ngay 18 -
22/9/2002 c6 xuat hién 1i quét & ving thuong
luu séng Ngan Phé. Tran 1ii da 1am 70.694 ngdi
nha bi ngap, bi cudn troi, bi tbc mai va hu hong
nang, dé diéu bi sat 16, sut 26 km. Tuyén dé hiru
song Lam huyén Nam Dan bi v& 2 doan dai 20
m, sdu 3 m, hd bi v sut 16 136 chiéc, ngap 420
ha. Hé théng duong qudc 16 1A qua doan Nghi
Xuan, quéc 10 8A bi ngap; tinh 1, huyén 10,
duong lién xa, lién thon bi ngdp, giao thong bi
chia cét; 392 km duong bi sat 16, 1014 clu céng
bi hong,...

Tran 1a quét lich su thang 10/2007 gay 11 quét
bat ngd tran qua cac xa Chau Kim, Mudng Noc,
Tién Phong, Nam Giai huy¢n Qué Phong, tinh
Nghé An. Lii quét di chia cit hoan toan 4 x4, hé
théng thong tin lién lac bi mat hoan toan, 13
ngudi dan bi chét, tai san cua tram bién phong
bi cudn tréi hoan toan, 4 nha dan bi nude cudn,
2 nha bi sap. Tai xa Tri L&, giao thong ciing di bi
chia cét nhiéu doan gitta cac ban véi nhau, nhidu
doan duodng sat 10 hang tram mét,... Tran 1a
thang 10/2016, mua 14 da gay ngap lut 93 xa trén
dia ban 9 huyén, thanh phd véi tong s dan bi
ngap 1a 24.158 ho lam 2 ngudi chét va 9 ngudi
mat tich.

2. Phuong phap va dir liéu

Mién mé phong 13 toan bd luu vuc song La
tinh tir thwong luu, bao gdm ca phan luu vuc
nam trén lanh tho Lao, t&i diém hop luu d6 vao
song Ca. Gidi han luu vuc va mang ludi song
trong nghién ctru dugc xac dinh trén co s¢ st
dung ban do do cao sé do phan giai 30x30 m
(DEM-30) (Hinh 1).

Mo hinh MIKE SHE tinh toan dong chay tran
mit bang phuong phap sai phan hiru han st dung
luGi 6 vudng. Do d6, dé tién hanh mé phong qua
trinh mua - dong chay trén luu vuc dya trén co
50 s6 liéu thu thap duoc ciing nhu pht hop muc
dich tinh toan, nghién ctru st dung ludi mod
phong c6 kich thude 1a 320 x 270 6, kich thudc
0 ludi 1a 300 x 300 m. Thoi doan md phong kéo
dai 9 nam (ttr 01/01/2000 - 31/12/2008) voi bude
thoi gian mo phong duge lya chon 1a mot ngay.
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(a) Dir lieu dia hinh
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Huong Krie

(b) So @6 phdn phéi miea theo da gidc Thiessen

Hinh 1. Dit liéu dia hinh va phdn phoi mua theo da gidc Thiessen

S6 liéu mua dau vao sir dung trong mo hinh
la mua thuc do thoi doan ngay cac nam 2000 -
2004 va nam 2007 - 2008 cuia 4 tram: Son Diém,
Linh Cam, Hoa Duyét va Huong Khé. Phan phdi
mua trén luu vuc dugc xac dinh theo phuong
phap da giac Thiessen (Hinh 1).

Hé s6 nham suon ddc phu thudc vao hién
trang su dung dat va dic tinh tham phu thyce vat
phia trén bé mit. Can ctr trén ban do st dung dat
cua luu vuc song La nam 2010, nghién clru su
dung phuong phap tra bang dé xac dinh hé s6
nham sudn ddc trén bé mat luu vue. Dit lidu st
dung dét duoc gia thiét 1a khong thay doi déng ké
trong toan bo chudi thdi doan mo phong ciia mo
hinh. So d6 phan b6 hé s6 nhdm Manning’s M
trén suon doc cua luu vuc song La dugc thé hién
trong hinh 2.

MIKE SHE cung cip 3 md hinh tinh toan su
trao doi 4m trong ting khong bo hoa, bao gém:
mo hinh 2 16p gian héa, mo6 hinh dong chay trong
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luc hodc mo hinh dga vao phuong trinh Richard.
Do sy han ché vé tai liéu mat cit thd nhudng cua
vung nghién ctru, md hinh 2 16p gian hoa (2—
layer UZ) da dugc str dung dé mo phong qua
trinh trao d6i 4m trong ting khong bio hoa. M6
hinh nay st dung cac phuong trinh va h¢ thuc
can bang nudc dya trén nghién ciru cua Yan va
Smith (1994) dé mo phong qua trinh bdc thoat
hoi nudc va tham dién ra trong tang khong bio
hoa.

Trén co s& ban d6 dit cua luu vuc song La,
dira vao thong tin vé thanh phan co gidi ciia mdi
loai dét, nghién ctru da tién hanh phan chia lai
cac loai dét trén luu vuc song La thanh cac nhom
¢6 thanh phan co gidi giébng nhau dya trén co s¢
phan loai cia Co quan Nong nghiép Hoa Ky -
USDA. Céac gia tri d rong, d6 rong hitu dung
dbi voi cay trong, diém héo va toc do tham tng
v6i timg nhém dit dugc xac dinh theo phuong
phap tra bang (Bang 1).

Ghicha
Clay

[ Silty clay loam "

o5 1w 2 £ 40

(b) Phdn logi dat theo thanh phan co gii

Hinh 2. Phén bé hé sé nham M va phan logi ddt theo thanh phan co gidi
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Bang 1. Phén logi dat trén luu viec séng La theo thanh phan co gici

, LA £ . LA £ .. | Phan loai dat theo thanh
Loai dit hIi(éyu Tyle c(a:;) )h ateat ) Tyl¢ c(a‘l)}))hat set phin co gidi (theo
J ° ° USDA)
Bat xém bac mau trén da Ba 61,4754 11,7-244 Sandy loam
Macma axit
DAt x4m bac mau trén da cat Bq 14-29 44,6 — 62,8 Clay
bat thung ling do san pham D 51,2— 69 14,5-272 Sandy clay loam
doc tu
DAt s6i mon tro s6i d4 E - - Sandy clay loam
it vang do6 trén da Macma axit Fa 53,4 -60,2 18,9-259 Sandy clay loam
bat do vang blen,d01 do trong Fl 162358 30,8483 Clay
lta nude
DAt ndu vang trén phu sa cd Fp 14,6 — 39,4 35-58 Clay
Pit vang nhat trén da cat Fq 55,1-61,8 23,5-24,0 Sandy clay loam
Dit d6 vang trén d4 phién sét Fs 51-60,2 18,234 Sandy clay loam
DAt mun vang do trén da Granit Ha 20,4 44,2 31,8 -32,0 Clay loam
bat mun vang dq trén phién Hs 12,335 48,5575 Clay
thach sét
bat phu sa khong dugc boi p 45-62 12-17 Sandy loam
hang nam
Pit phu sa duoc bdi hang nam Pb 41,6 —47,2 10,6 — 23,2 Loam
Datphu sa co tang loang 16.d0 | py 21,8 52,4 154274 Loam
vang
Dét phi sa glay Pg 25,2-40,4 30,8 -37,6 Clay loam
Dit phu sa tng nudce Pj 13,2-244 16,4 -51,8 Silty clay loam
Dét pht sa ngoi sudi Py 52 -6l 9,4-26 Sandy loam

Luong bdc thoat hoi trén luu vuc 1a tong
luong thoat hoi nudce qua 1a trong qua trinh phat
trién cua tham thuc vat va luong bdc hoi nudce
qua mat thoang trong thoi ky d6. Gia tri nay phu
thudc rat nhidu vao dic diém thd nhudng, dia
hinh va su bién dbi cua 16p tham phu thuc vat
trén bé mit. Co ciu tham phu duoc gia thiét 1a

khong thay dbi theo thoi gian. Riéng véi dbi
tugng dat phuc vu san xuit nong nghiép, do co
su luan canh mua vu trong nam, nghién ctru da
dua trén tai liéu vé co cdu cdy trong cling nhu
lich thoi vu do S6 NN&PTNT tinh Ha Tinh cung
cip (Bang 2) dé xac dinh sy bién dbi bdc hoi ciia
16p tham phu bé mit.

Bang 2. Lich thoi vu trén luu viec song La

Tudi ma khi
o Thoi gian sinh e X Thoi ky thu
Cay trong . . Thoi ky gieo ma cay
truéng (ngay) . hoach
(s0 1a)
Lua 125-135 20/01 —25/01 35-4 30/4-05/5
Vu Chiém xudn
Ngb 110-125 05/02 —20/02 Gieo truc tiep 15/3-25/3
Lua 110-125 25/5-5/6 12-15 10/9-20/9
Vu mua
Ngb 90-115 5/6-15/6 Gieo tryuc tiep 15/9-25/9

3. Két qua va thao luin

Dua trén s6 liéu duoc thu thap, nghién curu da
tién hanh hiéu chinh va kiém dinh theo gia tri luu
luong ngay thuc do cho 2 tram Son Diém va Hoa
Duyé¢t. Nghién ctru lga chon thoi doan higu

TAP CHi KHi TUQNG THUY VAN

chinh 1a 3 nam (tr 01/01/2002 - 31/12/2004),
thoi doan kiém dinh 1a 2 nam (tr 01/01/2007 -
31/12/2008). Céc thong s6 duoc hiéu chinh bao
gém hé s6 nham, hé s6 K trong dién toan musk-
ingum va céac thong s vé dic tinh dat.

S thang 12 - 2016
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(a) Son Diem
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Hinh 3. Puong qua trinh luu lwong tinh toan va thuc do tie 01/01/2002 — 31/12/2004
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(b) Hoa Duyét
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Hinh 4. Duong qua trinh luu lwong tinh toan va thuc do 01/01/2007 — 31/12/2008

Két qua budc dau cho thay tai thoi diém dau
thoi doan mo phong, mo hinh cho gié tri tinh
toan luu lugng 16n hon nhiéu so véi thuc té. Ly
do cua két qua nay 1a do didu kién muc nudc ban
dau trong tng bao hoa dugc thiét 1ap rat cao, cu
thé nghién ctru str dung gia tri d§ sdu myc nudc
ngam 13 -0,79 m so v&i mat dat dé gan cho toan
mién mé phong. Piéu nay trén thyc té 1a khong
hop ly boi myc nude ngdm bién ddi lién tuc theo
khong gian, va cang vé phia mién nui thi myc
nudc ngdm cang ¢ siu hon so v6i nhitng ving
ven bién. Qua trinh trao di 4m giita ting bio
hoa va long song do d6 s& dién ra manh hon, tir
d6 dan toi két qua mo phong dong chay thién
16n. Do d6, viéc thiét lap thoi khoang dém du dai
nhu da trinh bay ¢ trén 1a hop ly. Trong nghién
ctru nay, mo hinh mat khoang 4 thang dé tu 6n
dinh diéu kién ban dau.

Sai s6 hiéu chinh va kiém dinh mé hinh duogc
thé hién trong bang 3. Céc chi s nay duoc xéac
dinh sau khi da loai bo két qua tinh toédn trong 4
thang dau thoi doan mo phong dé tranh nhiing
sai sO gy ra trong qua trinh mé hinh tu 6n dinh
diéu kién ban dau.

Két qua danh gia cho thay chat lugng ctia mo
hinh duoc xay dyng 13 rat kha quan, RMSE chi
dao dong trong khoang 26,1 m¥/s - 127,5 m?/s,
dong thoi MAE xap xi trong khoang tir 16,7 m*/s
- 59,4 m¥s. Hé s tuong quan dat muic cao
(trén 0,9), hé s NASH cling dat loai tbt (trén
0,8). Tuy nhién tai mot s6 bude thoi gian mo
hinh cho két qua khong that sy tot, sai s6 mo
phong hut cuc dai 1én t6i 1135 m¥/s, sai s6 md
phong vuot 16n nhat ciing 1én t6i 338 m¥/s, két
qua nay c6 thé do nguyén nhan tram do mua
duogc hién c6 trong luu vuc chua phan anh dugc
phan bd mua trén mot s6 luu vue bd phan. bé ¢o
danh gia chi tiét, nghién ctru tién hanh chia nho
giai doan danh gid thanh cac mua dong chay
trong ndm. Theo d6, mua Iii bit dau tir thang 6
dén thang 12, mua kiét bt dau tir thang 12 dén
thang 5 ndm sau.

Bang 4 cho thidy mo hinh mé phong dong
chay mua kiét kha t6t, tuy nhién lai c6 xu huéng
cho két qua thién nho khi tinh toan cho mua lii.
Tuy vy, nhin chung, cic chi s6 danh gia hiéu
qua md phong cho thdy mé hinh duogc xay dung
la tot.
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Bdng 3. Cdc chi s6 danh gid két qua hiéu chinh, kiém dinh mé hinh

[ e T T e T T T
2002 15,6 30,1 82,8 81,3 1135 | 338 0,958 | 0,827

Hieu | 2003 0,5 16,7 31,1 31,0 -193 301 0,793 | 0,844
chinh | 2004 3,1 14,7 26,1 25,9 81 178 0,833 | 0,883
]S)‘i’gm Toanbp | 3,8 21,1 55,9 55,7 1135 | 338 0,925 | 0,809
| 2007 5,8 20,1 37,5 37,0 179 198 0,929 | 0,792

glff 2008 3,5 18,1 29,2 29,0 66 290 0,963 | 0,862
Toanbd | -0,2 18,9 32,8 32,8 -179 290 0,948 | 0,833

2002 22,1 472 117,2 115,1 1063 | 148 0,954 | 0,848

Hieu | 2003 17,6 29,9 40,4 36,3 312 100 0,944 | 0,862

i chinh | 2004 -0,3 26,5 49.4 49.4 445 190 0,921 | 0,834
gf;et Toan by | 13,1 36,3 81,2 80,1 1063 | 190 0,946 | 0,849
| 2007 12,5 59.4 127,5 1269 -833 234 0,969 | 0,916

gf}? 2008 4.6 342 58,0 57,8 2378 229 0,972 | 0,941
Toanbp | 7,8 44,3 92,4 92,0 -833 234 0,969 | 0,925

Ghi chii: ME: Sai s6 trung binh; MAE: Sai s6 tuyét doi trung binh; RMSE: Sai s6 qudn phwong; E-max: Sai
s0 mo phong hut lon nhat; E+max: Sai s0 mo phong vuot lon nhat; R: H¢ so tuwong quan; NASH: Hé so NASH

Bdng 4. Céc chi sé ddnh gid két qua mé phong theo mia

oz Son Diém Hoa Duyét
Chi so ; .
Mua kiét Mua la Mua kiét Mua lat
ME (m’/s) -3,34 -1,06 -11,32 -10,79
RMSE (m’/s) 23,50 65,15 35,60 117,69
E-puax (/) -81 -1135 -445 -1063
Etpay (m'/5) 301 338 142 234
4. Ket luan Diém va Hoa Duy¢t. Két qua dat loai tot voi gia

Nghién ctru da thiét 1ap dugc mo hinh MIKE  tri twong quan dat trén 0,92; NASH trén 0,8. Tuy
SHE cho luu vuc song La nhdam mo phong qua  nhién, can c6 nghién ciru sau hon vé ché d6 dong
trinh mua - dong chay trén luu vuc. M6 hinh  chay I va cap nhat cac sb liéu méi, cac tram
duogc hiéu chinh va kiém dinh str dung gia tri luu  quan tric mua dé nang cao hiéu qua ap dung mo
lugng thuc do ngay tai 2 tram thuy van Son  hinh cho luu vuc.

Loi cam on: Bai bao nay duoc hoan thanh dudi hd tro vé mit s lidu cua dé tai “Nghién ctru
kha nang tng dung mé hinh MIKE SHE dé mé phong d6 am trong dat, ap dung thi diém cho dong
chinh luu vyc song La”, mé s6 13.01.16.E.01. Cac tac gia xin chan thanh cam on.
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APPLICATION OF DISTRIBUTED MODEL MIKE SHE TO SIMULATE
SURFACE FLOW IN LA RIVER BASIN

) Hoang Van Dai, ® Tran Hong Thai, ®Hoang Anh Huy
(DVietnam Institute of Meteorology, Hydrology and Climate change
@National Hydro-Meteorological Service
(®HaNoi University of Natural Resources and Environment

MIKE SHE is a distributed hydrological modeling applied for simulating surface and subsur-
face flow. The model can simulate the basic stages of hydrological cycle such as evapotranspiration,
overflow, flow in unsaturated zone, ground water flow, channel flow and interaction between them.
This paper introduces the initial research in development and setup the model parameters for sim-
ulating flow in La river basin. The calibration and verification steps of the model have been applied
with observed data in Hoa Duyet and Son Diem stations. Results showed that, with the calibrated
and verified model parameters, the effectiveness indicators in daily flow simulation at the station are
good results;, RMSE ranges between 26,1 m*/s to 127,5 m?*/s, MAE was between 16,7 m’/s to 59,4
m’/s, R reached over 0,9, and NASH coefficient is over 0,8. Simulation models are calculated dis-
tribution of the flow on the small basin. The model has simulated well the property distribution of
flow in small river basins.

Key word: MIKE SHE, La river, flow.
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NGHIEN CUU PANH GIA TAC PONG CUA BIEN DOI
KHIi HAU PEN HAN HAN TAI TINH NINH BINH

Phan Truwdng Duén, Vii Ngoc Linh
Trung tdm Khi tugng Thuy vin qudc gia

u thé va mirke do han han tai tinh Ninh Binh giai dogn 1980 - 2010. Két qua cho théy, duoi

Trong nghién civu nay, cdc chi sé han han SPI, Ped va chi sé D dwoc sir dung dé danh gid
X

tdac dong cua bién déi khi hdu, han hén ¢ xu thé tang manh Vvé tan sudt va cuwong do o khu
viee dong bang va viing niii ciia tinh, thé hién qua xu thé giam ciia chi s6 SPI, xu thé ting nhanh cia
chi s6 Ped va su thiéu hut lwong mwa so voi trung binh nhiéu nam tir 25 - 50% cia chi sé D.
Tir khéa: Bién doi khi hdu & Ninh Binh, han han & Ninh Binh, cdc chi s6 han han.

1. Mé dau

Bién d6i khi hau (BPKH) 1a mot trong
nhirng thach thirc 16n nhat ddi v6i nhan loai.
Trong bdi canh BDKH hién nay Viét Nam duogc
du bao 1a mot trong cac nudc hang dau phai
chiu tdc dong manh cua hi¢n tuong BDKH toan
cau trong 30 nim t6i, trong d6 ving Pong bang
song Héng dugc du bao s€ chiu tac dong nang
né cua viéc tang myc nudc bién, nhiét d6 tang
va thay doi ché d6 khi hau theo mua ngay cang
sdu sac hon [1, 4].

Ninh Binh 14 mét tinh nim & phia Nam dong
bing chau thd sdong Hong co dia hinh kha phic
tap (mién ndi, ban son dia, chiém triing va dong
bang ven bién). Nhitng nim gan day, Ninh Binh
lién tiép chiu tac dong ning né cua nhitng tran
han han 16n xay ra trén dién rong, theo s6 liéu
ctia S& Nong nghiép va Phat trién Nong thon tinh
Ninh Binh tir nam 1980 dén nay, c6 nhiéu dot
han han dién hinh trong vu déng xuan cic nim
1986, 1987, 1988, 1991, 1992, 2004, 2005 va vu
mua cac nam 1987, 1990, 2005, 2006 va dac biét
la nam 1998 ty 1€ dién tich han vu dong xuan 1én
dén 14,20%. Han han gay thiét hai khong chi cho
phat trién kinh té ma con tac dong bat loi dén su
6n dinh cta xa hoi, giy 6 nhiém méi trudng va
giam chat lugng cudc séng & Ninh Binh, day la
mot thach thire rat lon trong viéc hoach dinh cac
chinh sach vé nong nghiép (co cu cay trong,
mua vy,...) cta tinh. Dé c6 duoc nhiing bién
phap phong chdng ciing nhu thich tmg vi han
han trong tuong lai mot cach hiéu qua, viéc danh
gia dugc mirc do, dién bién cua han han ddi vai
ting khu vuc cua tinh 13 hét strc can thiét, qua
do6 gitp cho cong tac xay dung chién luoc nong

TAP CHi KHi TUQNG THUY VAN

nghiép, cic chinh sach chuyén dbi co céu cay
trong phu hop tién ti thich g va phat trién bén
viing nén néng nghiép cia tinh [3].

2. So liéu va phwong phap nghién ciru

2.1. 86 ligu nghién ciru

Bo s6 liéu dung dé nghién ctru han han tai
Ninh Binh bao gdm chudi s liéu quan tric nhiét
do khong khi trung binh thang va lugng mua tich
Ity thang tai hai tram khi tugng (Nho Quan,
Ninh Binh), mot diém do mua (Tam Di¢p), hai
diém do mua tai tram thuy van (Bén D¢, Gian
Khéu) trén dia ban tinh Ninh Binh trong 30 nim
(1980 - 2010).

2.2. Phwong phap nghién ciru

Phuong phéap danh gia su bién d6i cia han
han tinh Ninh Binh dugc tinh toan thong qua cac
chi s han (han khi tugng, han thuy van), chua
tinh dén han kinh té - xa hoi vi chua c6 b s6 lidu
khao sat, su bién di tinh trang han han thong
qua tinh toan cac chi s6 han thé hién qua su thiéu
hut lvong mua trong mot thoi gian du dai, do am
khong khi, toc d6 gio, bdc hoi thong qua bd sb
lidu thuc do (lwong mura, nhiét do, bdc hoi, do
am,.. .) tai cac tram khi tugng, thiy van trén dia
ban tinh Ninh Binh. Trong qua trinh danh gia han
han, dac biét chu trong cac chi s6 han va cép do
han. Hién nay da co rat nhiéu chi sé han d3 duoc
sir dung pho bién trén thé gidi va & Viét Nam nhu
chi s6 SPI, Ped, K, EDL, Ty chuan, SWSI... dic
biét chi sé SPI, PDSI da dugc sir dung trong
nghiép vu du bao va canh bao han ¢ nudc ta va
thu duoc nhimng két qua t6t. Vi chi s6 SPI ¢6 loi
thé tinh toan don gian va chi sir dung duy nhat
luong mua trong tinh toan do dé6 chua mé phong
duoc t6t han han & khu vuc nghién ctlru, con chi
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s6 PDSI c6 tinh dén luong mua, nhiét do va do
4m va tinh toan phirc tap hon. Nhung do s liéu
d6 am chua dugc quan trac ddy du & cac tram
quan tric nen chua thé 4p dung trong nghlen cuu
nay, chi s6 Ped sir dung rong rdi ¢ nhiéu nudc,
trong d6 c6 Vi¢t Nam, dé tinh toan han trén qui
mo thoi gian 14 thang, mua, vu, chi sé Ped dung
dé nghién ctru sy bién d6i ctia han han va xu thé
tuyén tinh cta no, chi s D phan anh su thiéu hut
lwong mua so v6i trung binh nhidu nam. Trén co
s6 6 lidu quan tric tai cac tram khi tuong thuy

NGHIEN CUU & TRAO POI

van thudc tinh Ninh Binh, nhom tac gia da lya
chon chi s6 chudn hod giang thuy SPI, chi s6 Ped
va chi s6 D (lwgng mua ciia 3 thang tir thang 12
dén thang 2 nam ké tiép) tinh toan dé danh gia
muc do, xu thé han. Théng k€&, phan tich su bién
d6i cia muc nudc trén cac song chinh & Ninh
Binh [2, 5, 6].

Trong nghién ctru nay, cac chi sé han han
gdm: chi s6 chuan hoa giang thuy SPI, chi s6 Ped
va chi s6 D dugce su dung dé danh gia muc dg, xu
thé han trong giai doan 1980 - 2010.

Bang 1. Cdc tram khi twong, thuy van, do mwa phuc vu tinh todan

TT Téntram | Kinhdo Vi do Giai doan S6 ligu
I Ving d6i nii ban son dia chiém 24,0% dién tich ciia tinh
Nho Quan 105,45.00 20,19,00 1982 - 2010 R, T
Tam Diép 105,52.00 20,10,00 1980 - 2010 R

3 Bén Dé 105,47.54 | 20,21,21 1980 - 2010 R

11 Viing dong bang chiém 71,1% dién tich ciia tinh

4 | KT. Ninh Binh | 105,59,00 20,15,00 1980 - 2010 R, T’

5 Gian Khau 105,55,13 20,19,27 1996 - 2010 R

111 Ving ven bién chiém 4,2% dién tich ciia tinh

6 NhuTan | 106,06,00 | 20,01,00 |  1985-2010 R

Ghi cht: R - Luong mua; T° - Nhiét o
Bang 2. Cac chi $6 han duwoc sir dung va cdc thoi doan tinh
Thoi doan tinh han
TT CI}I ) ’Vu dongAxuan ) Vu hé thu Ba’thang chlA’nh do?g
sO | Nam | (thang: 11 dén 4 nam Y (thang: 12 dén 2 nam
(thang: 5 dén 10)
sau) sau)

1 SPI X X X

2 Ped X X X

3 D X

a. Chi sb chuan hoa giang thuy SPI

Chi s6 SPI dugc tinh don gian bang su chénh
léch cua luong giang thuy thuc té R (tong lugng
mua tuan, thang, mua, vu thuc té) so vOi trung
binh nhiéu nam va chia cho d6 l¢éch chuan O:

SPI mang dau (-) thi han han, mang gié tri (+)
thira Am.

R—R
SPI =—— (1)
o
b. Chi s6 Ped
Ped = o
e ST ( )

Trong d6, AT vaAP la d() Iéch cua nhiét do

khong khi va giang thuy lién quan dén mot thoi
diém x4c dinh.5Tva §P lan luot 1a do léch
chuén cta nhiét 6 khong khi va giang thuy. Han
xay ra khi nhiét d§ tang nhanh va giang thuy
giam.

X—-X
D =—=—x 100 (3)

c. Chi s6 D: Ty s phan trim so v6i luong
mua trung binh nhiéu nam

Trong do:

X la lvong mua thuc té (ndm, mua, thang,
tun hay vai mua, vai thang, vai tuan).

TAP CHI KHi TUQONG THUY VAN
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-X 1a lugng mua trung binh nhidu nim ciing
thoi ky.
3. Két qua nghién ciru

§ o0 =
o Chi sé SPT naim - Nho Quan o Chisé SPLnam - Ninh Binh Chisé SPnam - Nuu Tan
’ e 5P
—a —chis6s —i
200 chi 6591 200 Chi 56571 oo s
— wm.ymm. —— Xu thé tuyén tinh —xuthe'nuv« tinh
100 /\ 100 100
TANEFY
arad vt B A
% o E 3 u \j
= 45 = E
§ 2 [rmop-s 31: £ 20 yeoomme 6ol Z 300 | ¥=0018-35
- - R1-0.019
300 300 3.00
400 .00
<00
™ L 500 Hém oo Nim
FERRTRARERITRGIARRIREER g8z §REEIEEEREEFEEIEEREREEE 88 ’

3.1. Sw bién doi ciia han hdn thong qua chi
s6 SPI
3.1. 1. Xu thé bién d@oi han han trong nam

Hinh 1. Két qua va xu thé bién déi chi sé SPI nam

Qua xu thé bién ddi chi s6 han SPI cua céac
tram dai dién cho cac khu vuc cua tinh théy ro:
Vung ddi nti va ban son dia (tram Nho Quan) la
khu vuc ¢6 lugng mua nam tuong dbi doi dao,
chi s6 SPI nam c6 xu thé tuyén tinh it bién d6i va
tang nhe, phit hop véi xu thé chung cua kiéu thoi
tiét khu vue mién nai han vé mua kho va 1 lut vé
mua mua. D6i véi khu vuc ddng bang (tram
Ninh Binh) su bién ddi chi s6 han SPI ¢6 xu thé
giam thé hién anh huong han han ngay cang

tang. Ving ven bién (Nhu Tén) chi s6 SPI ¢6 xu
thé tang, muc do anh hudng han han dén khu vuc
nay thap. Chi s6 SPI co su thay doi vé tri sd va
xu thé & cac ving twong doi rd rét, didu nay phan
anh lugng mua ndm tai cac khu vuc trong tinh
Ninh Binh c6 sy khac biét. Han tap trung chu yéu
& ving dong bang, noi co dién tich dat nong
nghiép 16n nhat cua tinh.

3.1.2. Xu thé bién doi han hdn vu dong xuan

Chi sb SPI vy Déng Xuin - Nho Quan

Chisd SPI
Chisd SP1

R =0.0053

Chi s6 SPI vu Ding Xuin - Ninh Binh

Chi s6 SPI vu Ping Xuin - Nhwr Tiin

Chi 38 SPI

Xu thé tuyén tinh

ChisbSP1

¥ =0.0238x-47.574
R? = 0307

Hinh 2. Két qud va xu thé bién déi chi s6 SPI vu déng xudn

Vu dong xuan chi so SPI tai khu vyc vung nui
va dong bang cua tinh ¢6 xu thé giam, biéu hién
xu thé han han do6i vai cac khu vuc nay gia tang

trong mua it mua, kho lanh. Khu vyuc ven bién it
chiu anh hudng.
3.1.3. Xu thé bién doi han han vu he thu

Chi 5o SPI vu Hé Thu - Nho Quan

—cnissm 200
—— XuthE tuyén tinh

chisel

23 —
=
—

Chi sé SPI1 vy Hé Thu - Ninh Binh

Chi 56 SPI vu Hé Thu - Nhu Tiin

——chisd et
——chisssp X thé tuyén tinh

——Xu the tuyn tinh

Hinh 3. Két qud va xu thé bién déi chi sé6 SPI vu Hé Thu

Xu thé han han vu hé thu khé tuong dong voi
xu thé nam, xu thé xay ra han han van tap chung
chu yéu & ddng bang, khu vuc ving nui va ven
bién it chiu tac dong.

Theo két qua danh gia thong qua chi s6 SPI

TAP CHi KHi TUQNG THUY VAN

cho thay xu thé han han ngay gia ting d6i véi
khu vyc dong bang cua tinh Ninh Binh, anh
huong truc tiép dén dién tich trong lua cua tinh.

3.2. Sw bién dbi ciia han hdn thong qua chi
56 Ped

S thang 12 - 2016



Xu the bién doi nam

Xu the bién doi vu dong xudn
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Xu thé bién déi vu hé thu

Chi s6 Ped vy Dong Xuiin - Nho Quan 30

Chi 56 Ped vu Hé Thu - Nho Quan

hi 6 Ped vy Hé Thu -

Ninh Binh

Hinh 4. Két qud va xu thé bién déi chi sé Ped trong ndm va cdc thoi ky

Tir céc két qua trén c6 thé nhan thay rang,
thong qua chi s6 Ped duoc tinh toan cho khu vuc
vung nai va dong bang cua tinh qua yéu t nhiét
do va hmng mua déu c6 xu thé ting, tuy nhién
mure d§ gia tang trong vu dong xudn xdy ra khic
liét hon, néu dbi chiéu véi ngudng quy dinh cua
chi s6 Ped tir 1 - 2 1a bat dau han va tr 2 - 3 1a
han vura thi trong vu dong xuan cac khu vuc cua
tinh d3 xudt hién nhiéu nam lién tiép chiju han
héan, cé biét ddi véi khu vue déng béng cua tinh

dd c6 nam xuét hién tinh trang han khéc nghiét
(Ped >3). .

3.3. Sw bién doi ciia han hdn thong qua chi
sé D

M5t chi sd nita c6 thé chi ra su bién d6i han
han cua khu vuc thong qua su thiéu hut luong
mua so voi TBNN trong ba thang tir 25% dén
dudi 50%(nam bi han), tor trén 50% la han
nghiém trong. S nam cua cac tram bi han nhu
sau:

Bdng 3. Bdng tong két nhitng nam han va han nghiém trong

£ S6nim | Nim han Ty 18 Xz

So han nghiém thiéu hut Tan suat

TT Tram Thoi ki Nam . : xuat hién

: han nghiém trong lwong han (% )

: trong nhat mua (%) :
1980-1990 4 2 1986 60,2 40
1 | NinhBinh | 1991-2000 4 2 1999 61,1 40
2001-2010 5 0 2005 49,7 50
Khoéng danh
5 | Gign khay | 1996-2000 3 1 2000 79,5 it
2001-2010 2 2 2009 73,7 20
3 1980-1990 3 1 1985 54,4 30
Nho Quan | 1991-2000 5 1 2000 53,2 50
2001-2010 4 1 2010 67,1 40
4 1980-1990 4 2 1982 100 40
Tam Diép | 1991-2000 5 1 2000 87.3 50
2001-2010 2 0 2001 38,4 20
5 1980-1990 7 7 1986 96,3 70
Bén Bé 1991-2000 4 0 1999 44,6 40
2001-2010 2 0 2001 47,0 20
6 1986-1990 | 3 0 1986 413 Kho‘;‘fédanh

NhuTan 5512000 | 4 2 1991 76,5 40
2001-2010 4 1 2007 60,6 40

Két qua tinh toan chi sb ty s6 phan trim so
v6i lwong mua trung binh nhiéu nam (D) cia 3
thang chinh dong bao gdm (thang 12, thang 1 va
thang 2 nam sau, tir (bang 3) ta thiy rang kho
han xay ra hau hét & cac khu vuc trong tinh. Dién

bién ctia han 1a cham chap, c6 su 1¢ch pha thay
d6i gifra cac vung trong tinh, mot s6 nam tap
trung xdy ra han trén toan tinh la cac nam 1986,
Két qua tinh toan chi s6 ty s6 phan trim so véi
luong mua trung binh nhidu nam (D) cta 3 thang
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chinh d6ng bao gdm (thang 12, thang 1 va thang
2 ndm sau, tir (bang 3.1) ta thdy rang kho han xay
ra hau hét ¢ cac khu vuc trong tinh. Dién bién
cua han la cham chap, c6 su 1éch pha thay déi
giita cac viing trong tinh, mot s6 nam tap trung
xay ra han trén toan tinh 1a cac nam 1986, 1989,
1991, 2000, 2006, 2009. Cac khu vuc nhu TP.
Ninh Binh va cac viing 1an c4n xu thé han ting
dan trong cac thap ky gan ddy. Thong qua chi so
D phan anh muc d6 va thoi gian tac dong cua
han han dén cac viing trong tinh 14 rat khac nhau,
da dang va kho luong.

4. Két luan

Qua phan tich s6 liéu khi tuong thuy van cua
cac tram quan tric trong tinh Ninh Binh thoi ki
1980 - 2010, bao gdbm luwgng mua, nhiét do, myc
nuoc tren céc song; Vlec tinh toan thong qua cac
chi s6 han nhu: chi s6 chuan hoa giang thuy
(SPI), chi s6 (Ped), chi s6 ty s6 phan trim so voi
lwong mua trung binh nhiéu nim (D) ctia 6 tram
do lwong mua phan bd déu trong tinh Ninh Binh.
Két qua cho thay han han xdy ra tai Ninh Binh

ngdy cang gia tang, vung c6 nguy co anh huong
han han 16n nhat 1 ving dong bang: Gom thanh
phd Ninh Binh, huyén Yén Khanh, huyén Kim
Son va dién tich con lai ciia cac huyén khac trong
tinh.

Xu thé han han dién ra & tat ca cac thoi ki
trong nam, nhung dién ra thuong xuyén hon la
cac thang trong vu déng xuan va dac biét la cac
thang chinh vu can nudc cho viée do ai, lay nudc
phuc vu cdy lua tir thang 12 - 2. Qua chi s6 D ta
thdy rang mirc d6 thiéu hut luong mua so véi
trung binh nhiéu ndm tir 25% trd 1én xuat hién
vGi tan suét tir 40 - 50%, cac thang trong vu hé
thu it chiu anh huong hon vi déy 1a thoi ki xuat
hién mua bio nhiéu.

Céac khu vuc mién nii mirc do dién ra tinh
trang han han giam hon so véi ving dong bang,
dién bién han han chu yéu xay ra vao vu dong
xudn, trong nhitng nim gan day (2003 - 2010)
hién tugng han han c6 xu thé xay ra thuong
xuyén hon. Ving dong bang ven bién xu thé han
han khong c6 chiéu hudng ting 1én.
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STUDY AND ASSESSMENT ON THE IMPACT OF CLIMATE
CHANGE ON CHANGE OF DROUGHT IN NINH BINH PROVINCE

Phan Truong Duan, Vu Ngoc Linh
National Hidro - Meteorological Sevice

Astract: In this study, the drought index including: SPI, Ped and D are used to assess trends and

the extent of drought over Ninh Binh province in period 1980 - 2010. The results show that, under

the impact of climate change, drought tends to increase in frequency and intensity in the delta and

mountainous areas in Ninh Binh, as reflected by the downward trend of the SPI index, rapidly up-

ward trend of the Ped index and deficit of average rainfall from 25 to 50% of the D index.
Keywords: Climate change in Ninh Binh, drought in Ninh Binh, the drought index.
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MO PHONG XAM NHAP MAN TREN SONG TRA LY
THEO CAC KICH BAN BIEN POI KHI HAU

Hoang Ngoc Quang - Truong Pai hoc Tai nguyén va Méi truong Ha Noi

1én nay, hién twong man trén séng Tra Ly dang dién bién phirc tap, tac déng tiéu ciee

161 méi trwong, kinh té va xd héi ¢ tinh Thai Binh, mét vimg trong diém néng nghiép

0 mién Bdc nudc ta. Po la mot moi quan ngai lon, nhat la trong boi canh bien doi khi

hdu (BDKH).

Cdc nghién civu dién bién man trong boi canh BPKH thuwong dwoc gin voi cdc kich ban BDKH.
Cdc két qua tinh todn theo cdc kich ban BDKH so véi thoi ky nén 2005 da cho thay: P man 1%
sé xam nhdp vao sau 21 km, 23 km va 24 km twong urng voi cac thoi ky 2020, 2030 va 2050. Bo man
4°/00 s€ xdm nhdp vao sau 16 km, 17 km va 18 km twong vng voi thoi ky 2020, 2030 va 2050.

Két qua nghién ciru trén ciing da cho thdy rang xam nhdp man dang c6 dau hiéu gia tang va dé
gidm thiéu tac hai do méan gdy ra rdt can cé nhitng bién phdp phong tranh thich iing hiéu qud va

kip thot.
Tuwr khoa: Xam nhap man, Tra Ly.

1. Mt vai thong tin vé ché d9 thity, hai vin

Séng Tra Ly dai 67 km 1a mét trong cac phan
luu ctia song Héng, nam trén dia phan tinh Thai
Binh, chay theo hudng Tay - Dong va do ra bién
tai cra Tra Ly.

Song Tra Ly chiu sy anh huéng manh cua
thuy triéu & vinh Bic Bd. Vao mua can, nuéc
song thuong dao dong theo thuy triéu va cing
voi thuy triéu, hién tai min xam nhap rt sau vao
ndi dia, trung binh d6 man 1% xam nhap vao
sau 16 km va do man 4%/, xam nhap vao sau 12
km, tinh tir ctra song.

Dong chay trén song Tra Ly dugc chia lam
hai mua rd rét: mua Iii thuong tir thang 6 - 10 con
mua mua can la cac thang con lai.

- Dong chay mua lii trén song véi dac diém:
cudng suit Iii nho, dinh bet, cac con i xay ra
lién tiép, thoi gian 1i kéo dai, mue nude 1on nhit
thuong xay ra trong cac thang 7 hodc 8.

- Muc nudc mua can chiu anh huodng rat
manh ca thuy triéu va mirc 9 anh huong giam
dan vé thuong luu. Muc nude trung binh mua
kiét 16n nhét tai tram thuy van Quyét Chién Ia 59
cm (nam 2008), nho nhat 1a 19 cm (ndm 1998)
va trung binh 13 42 cm, tinh theo nhiéu nam.

Ché d6 thay triéu ving bién cira séng Tra Ly
12 nhat triéu va c6 thé 1én dén tram thuy van
Quyét Chién. Theo cé4c con nudc triéu, man da
x4m nhap sau vao song, gy hau qua x4u dén
trdng trot, chan nudi va dan sinh kinh té trong
vung.

2. Tinh hinh xdm nhip man trén song
Tra Ly

Trong nhiing nim gan day, man trén song Tra
Ly dién bién kha phtrc tap, nhat 1a vao mua can,
khi lugng nude song giam manh, man xam nhap
rat siu vao ndi dia. Muc nuée va d6 man bién
d6i theo timg gio, timg ngay trong mot con triéu
va phu thudc vao cac qua trinh thuy van, khi
tugng va hai van.

Vao nhitng ngay tridu trung va tridu cudng
khi ¢6 gié manh tir bién, khoang cach man xam
nhap, tinh tir ctra song s€ tang 1én. Trong thoi
gian gan day, man lai dang c6 xu thé xam nhéap
ngdy cang sau hon, c6 nim lan téi giap cong
Thuyén Quan. Theo trung binh nhiéu ndm, chiéu
dai xAm nhap min xa nhét trén song 13 26 km so
v6i 20 km trén song Hong (Bang 1) véi muce do
triét giam khoang 0,42 %o km so v&i 0,54 %o km
trén song Thai Binh.

TAP CHI KHi TUQONG THUY VAN
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Bdng 1. Khodng cdch xam nhdp mén trén séng Hong va song Tra Ly

Chiéu dai trung binh | Chiéu dai 16n nhét
STT | Song (km) (km)
1% 4%o 1% 4%o
1 | Hong 14 10 20 16
2 | Traly 16 12 26 24

3. M6 phéng man trén song Tra Ly

3.1. Céu trisc moé hinh

DPé moé phong min trén song Tra Ly di sir
dung mo hinh MIKE 11 v6i hai m6 dun thuy luc
(HD) va chuyén tai - khuyéch tan (AD).

1. Modun HD

Mo dun thuy dong luc hoc HD 1a phan chu
yéu ctia MIKE 11, ¢6 kha ning giai cac bai toan:
thity dong luc hoc cho kénh hd; song khuéch tan,
song dong hoc va Muskingum cho song, kénh;
tu dong diéu chinh diéu kién cho dong chay ém,
xiét cling nhu mo phong hau hét cac loai cong
trinh trén song.

2. Modun AD

Moédun AD duoc sir dung dé mé phong cac
hién tugng phan tén, khuyéch tan va dbi luu
trong song voi muc do phan tan D (Dispersion)
duoc coi nhur 1a ham ctia vén tc trung binh dong
chay (V) qua doan song tinh toan:

D=aV®,

Véi: a 1a hé s6 phén tan; b 1 s6 mil phan tan.
Kinh nghiém da cho thiy: véi sudi nho D =1- 5

m?/s, con véi song thi D=5 - 20 m%/s.

3.2. Hiéu chinh va kiém dinh by théng so
mo hinh

1. Thiét ldp mang thity lwc séng Tra Ly

Tir tai lidu mat cat ngang song do niam
1999 - 2000 do Cuc dé didu va Phong chong
lut bdo, BO NN&PTNT so dd mang ludi song
Tra Ly dugc thiét 1ap trong mé hinh MIKE11
nhu hinh 1.

2. Tai liéu vé diéu kién bién

a) Tai liéu bién trén: La qua trinh luu lugng,
muc nudc tai tram thuy van Quyét Chién v6i thoi
doan t = 1 gid véi chudi tai liéu muc nudc léy
1/3/2001 - 28/03/2001 dé hiéu chinh va chudi
1/03/2005 - 29/03/2005 dé kiém dinh.

b) Tai li¢u bién dudi myc nudc gio tai tram
thiy van Pinh Cu vé&i chudi tai liéu min
1/3/2001 - 28/03/2001 va chudi 1-29/03/2005
dé higu chinh va kiém dinh.

¢) Tai liéu & bién man: Liy bang khong tai
bién trén con bién dudi 1a do man gio thuc do tai
tram DPinh Cu.

2210000

S0 do Thuy luc song Tra Ly

2065000

2066000

2064000

262000

2280000 ‘
640000

643000

60000 63000 660000 665000 670000

Hinh 1. So do tinh todn thity lwc séng Tra Ly
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3. Hiéu chinh bg thong $6 mé hinh MIKE 11
cho song Tra Ly

a. Hi¢u chinh b thong s6 mo dun thuy luc

Trong tinh toan xam nh@p man, chi can hiéu
chinh bd thong sé 6 nham thay d6i theo long
dan. Theo cong thirc kinh nghiém va thuc té cia
ting mit cit ma d6 nham lay trong khoang 0,02
- 0,05 dé sir dung trong qua trinh hiéu chinh két
hop tham khao thong tin diéu tra thuc dia véi cac
budce lam:

Budc 1: Gia thiét bo thong s6 va dicu kién
ban dau.

Budc 2: Sau khi di c6 bo thong s6 gia thiét,
tién hanh chay mé hinh.

Budc 3: So sanh két qua tinh toan véi sb lidu

NGHIEN CUU & TRAO POI

thuc do tai cac tram c6 s6 liéu do dac luu luong
va muc nude. Viéc so sanh nay co thé duoc thuc
hién bang viéc so sanh hai duong qua trinh tinh
toan va thuc do két hop chi tiéu Nash dé kiém
tra.

Z:(,X'o,i—Xs,i)2

h=1-
A .

Vi cac gia tri: Xo,i- thuc do, Xs,i - tinh toan
va Xo - thyc do trung binh

Bude 4: Néu két qua so sanh t6t thi ding
hi¢u chinh va luu bd thong $6. Nguoc lai can
phan tich danh gia sai 1éch, sau do tiép tuc hiéu
chinh lai.

[meter]

Duong gua trinh muc nuoc
T

tai Thai Binh, Thang 3 - 2001
T T T

Hinh 2. Két qua hiéu chinh thuy luc tai tram Thadi Binh

Két qua hiéu chinh tir s6 liéu thyuc do tir ngay
1 - 28/03/2001 tai tram Thai Binh da cho thay:
duong muc nudce tinh toan phu hgp véi duong
thuc do (Hinh 2) va h¢ s6 Nash tinh duoc 14 0,96.
Nhu viy, bd thong sé da hiéu chinh trén duoc
chép nhén dé kiém dinh cho mua can nim 2005
& budc tiép theo.

b.Hiéu chinh bé thong sé cho mé dun khuéch
tan man

T sé litu mian khoang thoi gian tir
01/03/2001 - 28/03/2001 tai tram kiém tra Ngii
Thoén va béng cach lam tuong tu ta co: sai s6 do
man tuyét dbi 13 0,5%, sai s6 d6 man tuong dbi
la 13,89%, qué trinh man thuc do va man tinh
toan 14 phu hop nhau (Hinh 3) va chi s6 NASH
tinh duogc 1a 0,95. BO thong s6 da dugc hiéu
chinh trén s& duoc sir dung dé kiém dinh mé hinh
man cho mua kiét nam 2005 tiép theo.

4. Kiém dinh bg thong sé cho mé hinh thiy

lyc va mé dun khuéch tan man

Léy bd thong s6 da dugc hiéu chinh va béng
cac sb licu luu lugng, muc nudc va man thyc do
theo gio tur 1/03/2005 - 29/03/2005 tai tram thuy
van Thai Binh va tram do man Ngi Thon, tién
hanh cac bude kiém dinh nhu cac bude d3 hiéu
chinh ta s& c6 cac két qua nhu:

- Qua myc nudc tinh toan va qua trinh thuc
do nam 2005 1a kha phu hgp nhau (Hinh 4) véi
chi s6 NASH tinh dugc 1a 0,94.

- Pinh man tinh toan kha phu hop véi dinh
thuc do, chénh nhau khong qua 1 gio (Hinh 5),
sai s& dinh tuyét ddi 3,0 % con tuong ddi 1a 23,8
% va hé s6 NASH = 0,9.

Nhu vy, ca hai by thong s6 cia mo hinh thuy
luc va mo hinh khuéch tdn mén duoc chép nhan
va s€ dugc st dung dé tinh toan man theo céc
kich ban .
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Hinh 5. Qua trinh man thyc do va tinh toan tram Ngii Thon duoc kiém dinh

4. Tinh toan xam nhap méan theo Kich ban
bién bién d6i khi hau

4.1. Xay dwng kich bdn tinh todn

Viéc tinh toan xam nhdp man trén song Tra
Ly dugc dua trén co so kich ban nudc bién dang:
cao (Al, A2), trung binh (B2) va thip (B1) nhu
trong bao cao ké hoach hanh dong tng phé véi
BDKH tinh Thai Binh (Kich ban BDKH 2012
cua Bg Tai nguyén va Mai truong).

O Viét Nam, kich ban duoc st dung trong
thoi diém hién nay 1a kich ban trung binh B2.
Kich ban B2 1a kich ban: d0 man & ngoai ctra
song khong thay doi, muc nude bién s& dang 1én

TAP CHi KHi TUQNG THUY VAN

con dong chdy mua can lai bi giam nho so véi
thoi ky nén 2005, nhu bang 3.

Bdng 3. Si thay doi ciia muc nuée bién va
dong chay mua kiét theo kich ban B2

Thoi doan Yéu t6 bién doi Gia tri
Dong chay -12,8%
Nam 2020 >
Muyc nudc bién (m) +0,13
Dong chéy -23,9%
Nam 2030 ¥
Muyc nude bién (m) +0,24
Dong chéy -30,6%
Nam 2050 >
Muyc nude bién (m) +0,65
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4.2. Két qud tinh todn

a. Ddi véi kich ban nén

Hién tai mic do nhiém man trén song dang
trong tinh trang bao dong, man xam nhdp sau
vao trong song tdi 16 km, co6 nghia la dan cu
thudc cac thon Ai Qudc (xa Pong Tra), Loi
Thanh (Bong Quy), Luong Phu (Tay Luong) va
x4 Vii Lang (huyén Tién Hai), ciing cac xi Lé
Loi va xd Hong Thai (huyén Kién Xuong) s& bi
tac dong manh do ngudn nude séong bi nhidm
man. Day 1a mot van dé 16n can phai dugc xem
xét d6i v6i mot ving kinh té thuan nong.

Tinh hinh trén da dat ra rit nhiéu van dé, 46 la:

- Ca mdt doan song 16 km ra toi bién s& bi
nhiém man vuot ngudng 1 %o (ngudng sdng cua
laa) s& khong trong duoc lua va hau qua 1a mot

NGHIEN CUU & TRAO POI

vung trong diém noéng nghiép ciing nhu doi sdng
dan sinh kinh té trong ving s& bi anh huéng
nghiém trong néu khong co bién phap phong
tranh thich tng.

- Doc theo doan song dai 12 km ra téi bién s&
bi nhiém man >= 4 %o (ngudng nudi trong thiy
san nude 10) s& lam cho doi sdng dan sinh kinh
té bi anh hudng va hau qua 1a rat nghiém trong,
néu khong co bién phap phong tranh thich ing.

- Bén canh d6 dién bién khi hau ngay cang
khac nghiét, nudc bién dang cao, trong khi
ngudn nude thuong ngudn ngay cang giam, tinh
trang xAm nhap s& ngdy cang trd nén trim trong
hon va c¢é xu hudng xam nhap sau hon. Néu
tinh trang d6 xay ra, hau qua s€ nghiém trong
hon rat nhiéu.

Dién bién miin doc song Tra Ly theo cic kich ban
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Hinh 6. Dién bién man doc song Tra Ly theo cac kich ban BDKH

b. Két qua mé phong theo cac kich ban

Theo kich ban B2, tir by thong s6 duoc kiém
dinh, mtc tang cua myuc nudc bién cling nhu
muc gidm cua dong chay mua can trong bang 3
tién hanh mé phong man, két qua d6 da cho thay
rang:

- Trong giai doan nam 2020 (KB1): néu nudc
bién dang 9 cm va luu luong dong chay giam
12,8% thi xam nhdp man tuong dbi 6n dinh va
cling c6 thé ting nhung ting khong dang ké so
véi kich ban nén:

+ Man 1%o s€ xam nhdp thém 1,4 km, sau toi
21 km so véi kich ban nén nam 20035, t6i thon

Ai Quéc (Pong Tra), Loi Thanh (Pong Quy) va
xa Vil Lang thudc huyén Tién Hai.

+ Man 4%o s€ xam nhap sau t¢i 16 km so voi
kich ban nén nam 2005, t&i cac xa Lé Loi va
Hong Thai (huyén Kién Xuong).

- Trong giai doan nam 2030 (KB2): néu nudce
bién dang 13 cm va luu luong dong chay giam
23,9% thi ranh gi¢i xdm nhap man s€ vao sau
thém :

+Hon 23 km dbi véi man 1%o, t6i xom 1, Tra
Giang (Kién Xuong), cac thén Ai Qudc (Pong
Tra), Loi Thanh (Pong Quy), Luong Phu (Tay
Luong), Vii Lang (huyén Tién Hai).

TAP CHI KHi TUQONG THUY VAN
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+ Hon 17 km tuong Gng v6i do man trén 4%,
t6i cac xa: Lé Loi, Hong Théi va Tra Giang cta
huyén Kién Xuong.

- Trong giai doan 2050 (KB3): néu nudc bién
dang 24 cm va luu lugng dong chay giam 30,6%
thi man van c6 xu hudng tiép tuc gia ting va di
vao sau hon nira, s& gdy thém nhiéu bét lgi cho

dan cu va cac hoat dong kinh té x3 hoi khu vuc
tir ctra song toi cac xa Qudc Tudn, Vil Ty cua
huyén Kién Xuong.

O kich ban nay, chiéu dai song bi nhiém man
s& 1a 24km d6i voi do man 1%o va 18 km ddi voi
d6 min trén 4%o so v6i kich ban nén.

Bang 5. Khu vuc bi nhiém man trong cdc thoi ky tinh toan

Khoang
Niam | PO min | cach t6i Khu vye bi anh hwéong
bién (km)
- Céc thon Ai Qudc (Pong Tra), Loi Thanh (x3 Pong Quy),
2000 1%o 21 Lwong Phu (Tay Luong) va xd Vii Lang, thuoc huyén Tién Hai
- Cac x4 Lé Loi va Hong Théi thudc huyén Kién Xuong
4%o 16
- Céc thon Ai Quoc (Pong Tra), Loi Thanh (Dong Quy),
2030 1%o 23 Luong Pha (Tay Luong), Vii Lang thudc huyén Tién Hai
- Céc xi: Lé Loi,Hong Thai va Tra Giang cta huyén Kién
4%o 17 Xuong
- Céc thon Ai Quoc (Pong Tra), Loi Thanh (Pong Quy),
1% 24 Luong Phu — (Tay Luong), Vi Lang thudc huyén Tien Hai
00
2050 - Céac xa Lé Loi, Hong Thai thuoc Kién Xuong.thudc Kién
Xuong
4% 18 - Cac xom: 1 thon Tra Giang (xd Quoc Tuan), (An Binh),
Hong Hai (Vii Tay) thudc huyén Kién Xuong.

5. Két luan

Nhu vay, cac tinh toan trén da cho théy buc
tranh vé& murc do xam nhdp man trén theo song
Tra Ly trong tuong lai theo cac kich ban. Dudi
tac dong cuia va nuoc bién dang, man s¢ xam
nhdp sau vao ndi dia. Man khong chi tac dong
tryc tiép dén nudc sinh hoat, dén ciy trong ma
lau dai con gian tiép tac dong toi chét lugong dat,

to1 cac cong trinh ven song... RO rang mirc do
xam nhap man trén song Tra Ly dang ngay cang
nghiém trong. Dé tranh nhitng hau qua c6 thé s&
xay ra d6i vung trong diém noéng nghiép Thai
Binh. Vi vy, két qua nghién ctru trén s& 1a co s&
cho cong tac quan ly xdm nhap man noi riéng va
quan ly tai nguyén nudc no6i chung trén song
Tra Ly.

Tai liéu tham khao
1. Cuc Quan Iy Dé diéu va Phong chéng lut bao, BO NN&PTNT, Cdc tai liéu mdt cdt ngang song

Hoéng nam 1999-2000.

2. Kich ban Bién d6i Khi hau nam 2012 cta Bo Tai nguyén Moéi truong

3. Ké hoach hanh dong tng pho véi bién ddi khi hau tinh Thai Binh, 2014.

4. PGS.TS TS. Hoang Ngoc Quang, 2013, Bdo cdo két qud nghién ciru man tai mot s6 song ¢ Bdc
Bo va Thanh Hoa tai hoi thao khoa hoc cua Khoa Tai nguyén nudéc, Truong Pai hoc TN&MT Ha Noi.
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SIMULATING SALTWATER INTRUSION ON THE TRA LY
RIVERUNDER CLIMATE CHANGE SCENARIOS

Hoang Ngoc Quang - Hanoi University of Natural Resources and Environment

Abstract: Currently, the salinity intrusion in Tra Ly river is complicated, that cause negative ef-
fects to the enviroment, and social - economic development in Thai Binh province, an important
agricultural region in the North of Vietnam. It is biggest concern, especially in the context of the cli-
mate showing signs of changing. Consequently, the research on salinity in Traly river is need to be
carried out in the context of climate change.

Studies on salinity variation in context of climate change are associated with climate change sce-
narious. The calculated results with different climate change scenarios comparing to the base pe-
riod of 2005 show that: Salinity of 10/00 will intrude into the land of 22km, 23 km and 24 km in 2020,
2030, and 2050, respectively.Salinity of 40/00 will intrude into the land of 16km, 17 km, and 18 km
in 2020, 2030, and 2050, respectively.

The research results also showed that salinity is increasing and to mitigrate saltwater intrusion,
a timely and effective prevent method is needed.

Key word: saltwater intrusion, Tra Ly.
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DPANH GIA CHAT LUQNG DU BAO NHIET PO TU
HE THONG DU BAO TO HQP HAN MUA (VAREPS) CUA
ECMWF CHO KHU VUC VIET NAM
Vo6 Vin Hoa®, Mai Vin Pinh®, Dw Pirc Tién®, Nguyén Manh Linh®

OPai Khi trgng Thuy van khu vuc Pong bang Bic Bo
@Trung tam Du bao khi tugng thiy van Trung wong

hat lwong du bao han mua cho nhiét do trung binh thang, nhiét do 16i cao ngay

‘ trung binh thang va nhiét dj toi thap ngdy trung binh thang tir hé thong dw bdo t6

hop han mia (VarEPS) cia Trung tdm Dw bdo thoi tiét han vira Chdu Au

(ECMWF) dwoc danh gia tai 171 diém tram khi twong bé mat cua Viét Nam. Cac két qua danh

gid cho thdy xu thé sai sé twong déi ré va sai s6 dy bdo nhé hon sai sé duw bdo qudn tinh khi hdu.

Theo khu vue, sai s6 du bdo tai cac khu viee déng b&ng va trung du nho hon cac khu vuc mién
niti. Theo muia, sai s6 dir bdo trong miia hé (6 - 8) nhé hon so véi miia dong (12 - 2).

Tur khoa: danh gia, dw bao nhiét do han mua, ECMWEF.

1. Mé dau

Do nhiéu nguyén nhan khac nhau, cong tac
du bao han mua ¢ Viét Nam médi dugc quan tam
dau tu trong vai nam tro lai day trong d6 viée
nghién g dung cac san pham du bao han mua
tur cac hé théng md hinh du béo toan cau va khu
vuc da va dang duogc trién khai (Phan Van Tan
va cong su, 2011 [4], Vi Thanh Héng va Nguyén
Thi Hanh, 2014 [3], Ta Hru Chinh va cdng su,
2013 [1], ...). Hau hét cac nghién ctru da cho thiy
viéc ung dung cac mo hinh du béo s6 tri dé dua
ra cac du bdo han mua c6 thé dem lai nhitng
thong tin tham khdo hiru ich cho du bao vién
theo ca khia canh tham khao hinh thé ciing nhu
tri s& du bdo tai cac diém tram. Dé nang cao chét
lugng du béo han vira va han dai tai Trung tam
Dy bdo KTTV trung wong (TTDBTU), céac san
phém va s6 liéu du bao cuia ECMWF da dugc
dAu tu mua tir ndm 2011 va td chirc khai théc tai
cac don vi du bao ¢ trung vong va dia phuong
cho dén nay. Cac san pham va s liéu du bao cua
ECMWEF da va dang duoc khai thac hi¢u qua va
g6p phan khong nho trong viéc nang cao chét
lugng dy bao KTTV noédi chung va cac hién
tugng KTTV nguy hiém néi riéng, dic biét 1a
cong tac du bao han ngén va han vira. Tuy nhién,
0 quy mo dy bao han mua, vi¢c khai thac van
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con han ché do nhidu nguyén nhan khac nhau.
S lidu du bao tir hé thong du bao t6 hop han
mua (VarEPS) cuia ECMWF dang dugc thu thap
va khai thac TTDBTU tai d phan giai 0,750 x
0,750, han du bao dén 6 thang. Tuy nhién, do han
ché vé duong truyén va tong dung luong khai
thac dit liéu theo hop dong voi ECMWE, hién tai
mai chi thu thap cac du bao trung binh to hop
ctia mot s bién bé mat nhu khi ap, nhiét do,
mura, gid, 6 4m va trén cao gdm cac bién d6 cao
dia thé vi, nhiét do, gi6 va do am tai cac muc
dang ap 925, 850, 700, 500, 400, 300, 200mb.
Gia tri du bao cua cac bién noi trén da dugce tinh
toan xtr Iy vé dang trung binh thang hodc tong
trong thang cua mua dugc dy bao. Dir li¢u dugc
liy trén quy mo toan cau va duoc thu thap tai
phién du bao vao ngay 9 hang thang. Cho dén
nay, s6 liéu dyu bao han mua cia ECMWF duoc
thu thap méi chi dugc str dung dé tao ra cac san
phém du béo truong dé phuc vu du bao nghiép
vu. Chua c6 nghién ciru nao danh gia cu thé chat
lugng du bao han mua cua nguén sb lidu nay.
Trong nghién ctru nay, chiing toi tién hanh danh
gia chét lugng dy bao han mua cho nhié¢t do
trung binh thang, nhiét d6 tdi cao ngay trung
binh thang va nhiét do tdi thip ngay trung binh
thang cia ECMWF duoc dénh gia tai 171 diém
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tram khi tugng bé mat cia Viét Nam dua trén
chudi so lidu tir 1/2012 dén 6/2016. Chi tiét vé
171 diém tram duoc nghién ciu c¢6 thé tham
khao trong nghién ctru ciia V6 Van Hoa va cong
su (2016) [2].

2. Mé ta tap sb liéu va phwong phap
danh gia

Pé danh gia duoc chat luong du bao han mua
tor hé théng VarEPS cia ECMWF cho khu vuc
Viét Nam, cac nguén s6 liéu duoc thu thap gém:

- S6 liéu quan tric nhiét d6 trung binh ngay
(T2m), nhiét d¢ tdi cao ngay (Tmax), nhiét do
tdi thdp ngay (Tmin) cua 171 tram quan quan
tric khi tugng bé mat [2] tir 1/1/2012 dén
30/6/2016. S6 liéu quan tric ngay nay duoc st
dung dé tinh toan céc dic trung trung binh thang
cua nhiét do.

- S liéu du bao han mua caia ECMWE cho
cac yéu t6 T2m, Tmax va Tmin trung binh thang
cho giai doan tir thang 1/2012 - 6/2016. S liéu
nay duoc cung cp trén ludi co do phén giai 0,75
do.

Pé dam bao viéc danh gia khong bi anh
huong boi sai ) quan tric, so liéu quan tric tai
cac tram khi tuong bé mit duoc kiém tra chat
lugng trude khi dugce sao luu vao CSDL. Céc
budc kiém tra gom kiém tra logic, kiém tra vat Iy
va kiém tra khong gian theo tiéu chi 3 sigma.

Pé chi ra dugc chat lwong du bao han mua
cua ECMWF cho khu vuc Viét Nam, viéc lua
chon dugc phuong phap danh gia phu hop 1a hét
sttc quan trong. Tuy thudc vao yéu to can danh
gi4, cac phuong phap danh gia va chi sé danh gia
khéac nhau s€ dugc st dung. Trong nghién ctru
nay, cach tiép can danh gia tai diém tram duoc
thuc hién. Do cac bién T2m, Tmax va Tmin la
cac bién lién tuc, nén céac chi sé danh gia gdm
sai s6 trung binh (ME), sai s6 tuyét d6i (MAE)
va sai s& quan phuong (RMSE) [2]. Dé chung
minh du bdo han mua cia ECMWEF ¢6 k§ ndng
du bao, du bao theo quan tinh khi hau (liy gia
tri trung binh khi hau cta thang dé lam dy bao
cho thang d6) duoc sir dung dé 1am du bao dbi
chtng. Chi s6 SS (Skill Score) duoc sir dung va
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tinh theo cong thirc nhu sau:

SS =1 - RMSEmodel/RMSEref (1)

Trong d6 RMSEmodel 1a sai s6 quan phuong
cta dy béo tryc tiép tit ECMWF va RMSEref 1a
sai s quan phuong cua dy bao dbi chimg (dy
bao quan tinh khi hau). Néu SS am hodc béng 0,
du bao tr ECMWEF la khong c6 k§ nang du bao,
nguoc lai, néu SS duong thi du bao tir ECMWF
c¢6 k¥ ning dy bao do c6 sai sé nho hon sai sd
ctia dy bao d6i chimg. Gia tri SS cang gan 1 thi
k¥ nang du bao cang cao.

Khong gian danh gia dugc thuc hién tai tig
diém tram, cu thé 1a tai 171 tram quan trac khi
tuong bé mat. Dé tinh gia tri sai sb dic trung cho
timg ving, chudi s6 liéu danh gia cua cac diém
tram trong ving d6 s& dugc gop lai thanh 1 chudi
s6 lidu dé danh gia. Cac khu vuc duoc danh gia
gom Tay Bic (TB), Viét Bic (VB), Pong Bic
(PB), Pong bang Bic B6 (PBBB), Bic Trung
B6 (BTB), Trung Trung B (TTB), Nam Trung
B (NTB), Tay Nguyén (TN) va Nam Bo (NB).
Theo mua, chiing t6i tién hanh danh gia cho 4
muia gdm mua thu (thang 9 -11), mua hé (thang
6 - 8), mua dong (thang 12 - 2) va mua xuan
(thang 3 - 5). Pbi véi bai toan du bao han mua,
ngoai khai niém “han dy bdo”, ngudi ta con s
dung thém khai ni¢m “thdng dugc du bao” (tar-
get month). Hinh 1 dudi day minh hoa so d6 du
bao han mua trong d6 mdi thang c6 1 du bao cho
dén 6 thang tiép theo. Nhu vy, tai thang 7 (thang
duoc du bao), s€ co cac du bao tu thang 2, 3, 4,
5 va 6 c6 du bdo cho thang 7 va tao ra 5 gia tri
du bao nay. Tap du bao nay s€ dugc sir dung dé
danh gia chat luong du bao cho thang 7. Két qua
danh gia theo 4 muia noi trén s& dua trén két qua
danh gia cua tirng thang trong mua.

Dy biio 6 thing

Bch dy bao

L i I i i
T T L T L

T T t
Jan  Feb  Mar Apr Jal

i
T

Dec

Hinh 1. So d6 minh hoa so dé du bdo han mia
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Pé dua gia tri du bao trén ludi vé diém tram,
chung t6i st dung phuong phap ndi suy song
tuyén tinh [2]. Phuong phap nay st dung 6 ludi
2 x 2 diém nut ludi dé noi suy vé diém tram ndm
bén trong theo nguyén tic trung binh co trong s6
theo khoang cach. Pé han ché anh hudng cia
hiéu tng 1am tron gradient doc theo bo bién, mat
na dat/bién duoc sir dung dé xac dinh xem cac
nat ludi duoce lua chon 1a nam trén dat lién hay
trén bién. Viéc su dung sai nut ludi dé noi suy
6 thé dan t6i sai sb 16n. Vi du, néu diém tram
nam trén dat lién, trong khi cac diém nut ludi sir
dung dé ndi suy ndm trén bién co thé gy ra
nhiing sai sb trong du bao nhiét do, do amva gio.
Hinh 2 dua ra so dd minh hoa céch thiic st dung
mit na dat/bién dé xac dinh chinh xéac loai nut
luéi ciing nhu diém can noi suy thude ve.

X x ¥ XN x ¥ » x x ~ ¥ X x [i » x
X (xgx| x X |xgx|x x [xax|x _2x|x2x x
x |x®| x x [x®&|x x \& % x \i." *
XX X X X X X X X & X X X)X X
R OIX MWW X X X X (XX LI X XX X
x x* x,,‘ X x x.x| x x 0% x x |x®x x
X X X X} X X X XK X X X X X =X
X X X X| X X R dKe—it—w—K %X X X
x [xax| x| x [ x| x x [xax|x x[xax|l x
X (e x| x X x x [XTx|x x|xUxl x
X X X X[ X X\X X X X X X X X X X
x X x " x x € x x x x X x x x x
x [X_X| x Fx—' X X [Xax|x % [X_%| x
X X% X X !&|‘K X X X | X X XX X
X 'm K X X XN~/ % X X X X X X % X
X X XM X X X R X X X X X ¥ X X A
X (x| x x | x|x x [x_x[x x x_x|x
X x| x x [XUx|x x [XUx|[x x ¥Ux|x

Hinh 2. So dé minh hoa xdc dinh diéem noi suy
la trén dat lien (mau xanh la cdy) hodc trén
bién (mau xanh nuoc bién)

3. Mot s6 két qua nghién ctru

Hinh 3 dua ra két qua tinh toan chi s ME
(hiéu gitra dy bdo va quan tric) cho cac yéu to
T2m, Tmax va Tmin trung binh trong thang dy
béo ddu tién (thang thir 1) tai 171 diém tram
dugc danh gia. Tir hinh 3 ¢6 thé thy ddi voi du
bao T2m va Tmax, du bao han mua trt ECMWF
c¢6 xu hudng thién thip trong khi dy bao Tmin
¢6 xu huong thién cao tai héau hét cac tram duoc
danh gia. Xu thé sai s6 hé thng gitr 6n dinh giita
cac thang duogc dy bao (néu du bao thang tht
nhit ¢6 xu thé thién thap thi cac thang con lai
cling c6 xu thé thién thép, xem hinh 4 cho du bao
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trung binh thang tht 6). Néu xem xét trén ca 6
thang du bao, Gia tri trung binh cua sai sd6 ME
d6i véi T2m dao dong trong khoang 1.5-30C, dbi
v6i Tmax la 2-3.50C, Tmin la 2.5-4.00C. Néu so
sanh gitra 9 khu vyc dugc danh gia, gia tri ME
cua cac khu vuc DPBBB, BTB, TTB, NTB va NB
nho hon so véi cac khu vuce con lai. Hay ndi cach
khac, sai s hé théng & cac khu vuc mién nai thé
hién rd hon (thong qua tri s6 ME) so véi cac khu
vuc dong bang va trung du.

Céc hinh 5, 6 va 7 lan luot dua ra két qua tinh
toan chi s6 RMSE cho du bdo T2m, Tmax va
Tmin trung binh cho cac thang du bao tha 1, thir
3 va thir 6. Trong khi cac bang 1 va 2 tuong ung
dua ra két qua danh gia dya trén chi s6 RMSE
cho ting khu vire va mua dy bao. Tir cac két qua
danh gia nhan duoc, chung téi c6 mot s6 nhan
xét nhu sau:

- Céc khu vuc PBBB, BTB, TTB, NTB va
NB ¢6 sai s6 du bao nho hon so véi cac khu vuc
TB, VB, DB va TN. Sai s6 du bao Tmin ¢6 trj s6
RMSE 16n hon so vdi sai s6 trong du bao T2m
va Tmax. Chi s6 RMSE tang theo han du béo.

- Néu tinh theo trung binh trén toan bd Viét
Nam, gia tri RMSE ddi v6i du bao T2m dao
dong trong khoang 2-3.20C, d6i v6i Tmax 13 2.2-
3.50C va Tmin 1a 2.5-4.50C. Néu so v6i du bao
quéan tinh khi hau (lay gia tri trung binh khi hau
cta thang dé lam du bao cho thang o), thi &
rang du bao han mua cho T2m, Tmax va Tmin
cua ECMWF c6 k¥ nang du bao (co sai s6 du
bao nho hon, xem bang 3).

- Sai sb du bao han mua cho cac yéu t6 T2m,
Tmax va Tmin cia ECMWF 1a tuong dbi 6n
dinh, it c6 dot bién do gia tri sai s6 MAE va
RMSE khong c6 nhiéu khac biét (su khac biét
nhiéu 1a do xuit hién cac gia tri sai sb 16n bat
thuong).

- Sai s du bao cua hau hét cac yéu td duogc
danh gia trong mua thu va mua xuan nho hon so
v6i mua dong va mua he, trong d6 sai s6 16n nhat
dugc tim thiy vao mua dong (do tinh bién dong
16n cta cac hinh thé thoi tiét quy mé 16n trong
mua nay).
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Hinh 3. Két qua tinh todn chi s6 ME tai cdc diém tram cho di bao T2m (trdi), Tmax (giita) va Tmin
(phai) trung binh thang thu 1 twr ECMWF

e T2m Mean Error for Month 06 ¢
T =

a Tmax Mean Error for Moenth 06 o«
= =

e Tmin Mean Error for Moenth 06 o«
= =

a5 a5 ; a5
40 40 40
35 35 b -ﬂ 35
30 30 & - 30
25 25 v 25
20 20 (ﬁ 20
15 15 v/f 4 15
1.0 1.0 1.0
s s Houhg Sa o2
00 00 T 00
-0z -0z -0z
-10 -10 -10
-1.5 -1.5 -1.5
-20 -20 o -20
25 -25 a|l-2s
30 30 30
_3s 35 35
a0 -40 . -40
- -45 8 - - -45 8 - - e 45
1oe ox 1oe o1 %8 pericd:'Yb12-2016

o
Peried: 1 2%312—2016

o
Peried: 1 2%312—2016

Hinh 4. Tuong ty hinh 3 nhung cho dy bao trung binh thang thu 6 tr ECMWF
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Hinh 6. Tuong ty hinh 5 nhung cho duw bao Tmax tiw ECMWF
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,Fmin Root Mean Square Error for Menth 01 i Tmin Root Mean Square Error for Menth 03 g Tmin Reot Mean Square Error for Month 06 oC
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Hinh 7. Tuong tw hinh 5 nhung cho dw bao Tmin tir ECMWF
Bdng 1. Ket qud tinh todan chi s6 RMSE trung binh cho du bdo thang thir 1 tai 9 khu viee nghién ciru

2 2 104" 108" 7, 1,
104 108 %8 period:'Fo12-2016 Period:' $012-2016

Yéu td du bao

Khu vue T2m trung Tmax trung | Tmin trung

binh thang binh thang | binh thang
Tay Béc 42 4,6 48
Viét Bic 3,9 4.4 4,7
Poéng Béc 3,6 4,1 43
Pong bang Bic Bo 2.4 2,5 2,8
Béc Trung Bo 2,8 3,1 3,2
Trung Trung Bo 2,9 3,1 3,2
Nam Trung Bo 3,4 3,9 4,1
Tay Nguyén 3,7 4,0 4,2
Nam B 2,9 3,2 3,3

Bdng 2. Két qua tinh todn chi s6 RMSE trung binh cho cdc mia dw bdo doi véi dw bdo thang 1 tir hé thong
du bdao han mua cua twe ECMWF

Yéu té du bao
Mua T2m trung Tmax trung | Tmin trung
binh thang binh thing | binh thing
Mua xuan 2,8 3,0 2,9
Mua he 3,8 3,8 3,5
Mua thu 3,0 3,1 2,8
Mua doéng 4,0 4,1 4,0

Bdng 3. Két qua tinh todn chi sé kj ndang dir bdo (SS) trung binh cho dw bdo thang thir 1 tai 9 khu viec
nghién curu

Yéu té du bao

Khu vye T2m trung Tmax trung | Tmin trung

binh thang binh thang | binh thiang
Tay Bic 0,65 0,64 0,72
Viét Bac 0,55 0,57 0,64
Pong Bic 0,48 0,61 0,56
Pdng biang Bic Bo 0,40 0,42 0,52
Béc Trung Bo 0,52 0,48 0,52
Trung Trung B$ 0,46 0,41 0,49
Nam Trung B 0,38 0,42 0,46
Tay Nguyén 0,58 0,62 0,64
Nam Bo 0,35 0,41 0,48
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4. Két luan

Bai bao nay di dua ra két qua dénh gia chat
Iwong du bao han mua cho nhiét d¢ trung binh
thang (T2m), nhiét do t6i cao ngdy trung binh
thang (Tmax) va nhiét do t6i thap ngay trung
binh thang (Tmin) tir hé thong du béo t6 hop han
mua cia ECMWEF. Cac két qua danh gia duoc
thuc hién tai 171 diém tram khi tuong bé mit cua
Viét Nam dya trén chudi s6 ligu tir 1/1/2012 dén
30/6/2016. Cac két qua danh gia cho thdy du bao
nhiét d6 trung binh thang, nhiét do t6i cao ngay
trung binh thang c6 xu thé thién thap (lanh hon),
trong khi du bao nhiét do t6i thap ngay trung
binh thang ¢ xu thé thién cao (néng hon). Néu
tinh theo trung binh trén toan bd Viét Nam, gia
tri sai s& quan phuong d6i voi du bao T2m dao
dong trong khoang 2-3.20C, d6i v6i Tmax 13 2.2-
3.50C va Tmin 1a 2.5-4.50C. Tuy nhién, cac két
qua tinh toan chi s SS da cho thiy du bao han
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mua tir ECMWF cho cac yéu t6 noi trén ¢ k¥
nang du bao. Do d6, viéc tham khao céc san
phém du bao han mua cia ECMWF trong
nghiép vu la hoan toan kha thi. Theo khu vuc,
sai s6 du bdo tai cac khu vuc dong bang va trung
du nho hon céc khu vuc mién nti. Theo mia, sai
s6 du bao trong mua hé (6-8) nho hon so v6i mua
dong (12-2).

Mic du c¢6 k§ nang du bao, nhung két qua
danh gia ciing chi ra xu thé sai s6 hé thong tuong
doi rd trong du bdo T2m, Tmax va Tmin cua
ECMWEF. Bé tiép tuc cai tién dugc chit lugng
du bao cac yéu tb nay, chung t6i d& xuat nghién
ctru sir dung cac phuong phap thong ké dé tiép
tuc hiéu chinh dy béo cac yéu té nhiét do noi
trén. Bén canh do, dé cung cép cai nhin toan dién
vé chét luong du bao han mua cia ECMWF, can
tiép tuc danh gia chét luong du bao han mua cho
mot s6 yéu t6 khac nhu mua, do 4m, gio, ...

Loi cdam on: bai bao nay dugc hoan thanh dya trén cac tai liéu va so li¢u dugc cung cap tur de tai

NCKH cép B “Nghién ctru ing dung s6 lidu du bao cta Trung tdm Du bao thoi tiét han vira Chau

Au dé nang cao chét lugng du bao han thang va han mua cho khu vue Viét Nam” do TTDBTU chu

tri thuc hién.
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VALIDATION OF SEASONAL TEMPERATURE PREDICTION FROM
VAREPS OF ECMWF OVER VIET NAM

Vo Van Hoa , Mai Van Dinh @, Du Duc Tien®, Nguyen Manh Linh®
(MRegional hydro-meteorological Center for Nothern Delta
@National center for hydro-meteorological forecasting

Abstract: The seasonal prediction from VarEPS of European Centre for Medium Range Forecast
(ECMWF) for month-average 2-meters temperature, month-average daily maximum temperature
and month-average daily minimum temperature is verified at 171 surface weather stations over Viet
Nam based on dataset of 2012-2016. The verification results points out clearily systemmatic error
tendency and root mean square error (rmse) is smaller than it’s climatology and persistence fore-
cast. According to verified area, the forecast quality of delta areas is better in comparison with
moutain areas (the rmse is smaller). The rmse of summer season is smaller than it'’s winter season.

Key words: forecast verification, seasonal temperature prediction, ECMWF.
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NGHIEN CUU BO NHAY CUA THAM SO HOA BOI LUU
TRONG MO PHONG KHI KHi HAU HAN MUA BANG
MO HINH RSM

Ha Truwong Minh, Mai Vin Khiém, Nguyén Diang Mau
Vién Khoa hoc Khi twgng Thuy van va Bién doi khi hau

thoi ky 1986 -1995 bang mé hinh RSM (Regional Spectral Model) vdi cac lwa chon

so do tham s6 héa doi lwu SAS (Slmplzf ied Arakawa-Schubert) va RAS (Relaxed
Arakawa-Schubert). Két qud nghién ciru cho thdy, c6 sir tuwong dong trong mo phong khi hdu
bang mo hinh RSM voi lva chon SAS va RAS. Tuy nhién, vdi lwa chon so' do SAS, mé hinh RSM
cho két qua mo phong lu"(fng mua gan v0i thuc té hon. Nhin chung, RSM mo phong truong do
cao dia thé vi (HGT) va hoan luu gio cac myc khi quyen kha phu hop voi thuc té. Trong do, RSM
co thién hu’ang mo phong HGT cao hon thuc té; sai s6 mé 5 phong HGT va gi6 lon hon ¢ myc
thap 50 véi muee trén cao. Cdc két qua mé phong ciing cho thdy, RSM nam bat khd tot bién dong
cua nhi¢t do; nhi¢t do mo phong co thién hudng cao hon thyc té tir 0 dén 2°C. Mdc dii vy, mé

Bdl’ bdo trinh bay két qua danh gia kha nang moé phong khi hdu o khu vuec Viét Nam

hinh RSM mé phong rat kém doi voi luong muea, dac bi¢t la lu’(mg mua mua he.
Tve khéa: M6 hinh RSM, tham s6 héa doi hew, dy bdo han mia.

1. Giéi thi¢u chung

M4 hinh RSM (Regional Spectral Model) cua
NCEP la mét dang mo hinh khi héu khu vuc han
ché, dugc phat trién bai Juang and Kanamitsu
dua trén céu triic ciia mo hinh phé khi hau toan
cau (Global Spectral Model - GSM) ciia Trung
tam Qudc gia vé Dy bio Mdi truong My
(NCEP). V& mit Iy thuyét, m6 hinh RSM ¢6 ciu
truc, dong luc va vat ly tuong tu nhu moé hinh
phd toan cau cua NCEP. Cac phuong trinh du
bao cia RSM dbi vai qua trinh phan ky, xoay,
nhiét do thé, d6 4m tuyét ddi, khi ap bé mat va
thong luong dwoc xac dinh trong cung hé thdng
thity tinh theo hé toa do sigma. Dé dap tng yéu
cau luu cac bién ¢ dang phd, cac phuong trinh
phan ky va xody dugc thay thé bai cac phuong
trinh chuyén dong ngang; va thong luong hinh
thanh dugc thay thé boi qua trinh binh lwu. Cac
ky thuét tinh toan xir 1y nhiéu phé ctia moé hinh
phé khi hau khu vuc déu duoc Gmg dung trong
RSM. Chi tiét vé phuong phap nay dugc trinh
bay trong nghién ctru cia Juang va Kanamitsu
(1994), Juang va cs (1997).

So v6i cac mo hinh diém ludi da duoc nghién
ctru & Viét Nam, RSM ¢6 3 uu diém so véi cac
md hinh dlem ludi khac: (1) Tang tinh chinh xac
va hiéu suit cua md hinh, giam dugc sai s6 cit
xén va sai s6 pha; (2) Cho phép thoi gian tich
phan dai hon ma khéng 1am giam dang ké tinh
chinh xéc, pht hop véi cac tng dung vé khi hau;
(3) M& hinh xay dung theo phuong phap tuong
tw nhu & md hinh toan cau (déu 1a mé hinh phd).

Do d6 véan d& tich hop mé hinh toan cau-khu vuc
trong qua trinh chi tiét hoa dong luc tré nén dong
b ca vé goc do cong nghé va vat li. Véi cac uu
diém ké trén, RSM hién nay dang duoc su dung
trong du bao thoi tiét va khi hdu & mot sd nudce
nhu Hong Kong, Pai Loan, My, Nhat Ban,.

Trong cac mo hinh khi hau khu vuc RCM
(Regional Climate Model), tham s6 hoa vat li
dong vai tro hét sirc quan trong, v6i cting mot
cau hinh va cung diéu kién bién, khi chay véi cac
so d0 tham s6 héa vt Iy khac nhau RCM vén ¢
thé dan dén nhitng két qua rat khac nhau. Vi vy,
dé c6 thé ap dung mo hinh RSM trong du bao
khi hau ¢ Viét Nam, can c6 nhitng dénh gia lya
chon céc so db tham s hoa thich hop. Cac so dd
vat 1y trong mo hinh RSM vé co ban 1a dugc ké
thira tir mo6 hinh CFS, chi tiét vé vat 1y ctia mo
hinh CFS c¢6 thé tham khao khao trong nghién
ctru cua Saha va cs (2014). Trong s6 cac so do
tham sb hoa vat li, noi chung cac mo6 hinh khu
vuc thudng nhay cam nhat voi tham sé hoa dbi
luu (TSHBL) (Gochis va CS, 2002; Ratnam va
CS, 2005). Trong bai bao nay sé& tién hanh danh
gia, so sanh két qua mé phong khi hau cho khu
vuc Viét Nam véi 2 so dd tham sb Simplified
Arakawa-Schubert (SAS) va so dd Relaxed
Arakawa-Schubert (RAS) dé lwa chon so d6 phu
hop ap dung cho nghién ctru du bao khi hau Viét
Nam bang mé hinh RSM.

2. Phuwong phap nghién ciru

2.1. M6 hinh va so ligu

Mo hinh RSM duogc st dung trong nghién
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ctru nay la phién ban phi thuy tinh dugc cai dat
lan dau ndm 2011 trén hé thong may tinh hiéu
nang cao cua Vién Khoa hoc Khi tuong Thuy
van va Bién d6i khi hau. Di v6i phién ban nay
cua mo hinh RSM, hién chi dugc tich hop 2 so
d6 tham sb héa ddi luu 12 RAS va SAS.

Ca hai so d0 SAS va RAS, déu dugc phat
trién dua trén so dd Arakawa-Schubert (AS)
(1974). Cac so dd tham s may dua trén thong
luong khéi lugng kiéu AS hién dugc st dung
trong rat nhiéu mé hinh dy béao toan cau (GCM).
Mot trong nhitng gia thiét co ban cua so do AS
la dong thang xay ra trong mot vung nhd cua 6
lu6i. So do SAS (Pan va Wu, 1995) sir dung
cung gia thiét dong thing trong khu vuc nho
nhung don glan hoa so véi so do AS gde & mot
vai diém, viéc st dung cung mdt loai may thay
cho tap hop nhiéu loai may va su thém vao mot
phan dua trén ham kich hoat d6i luu 13 hai trong
sO nhimg diém quan trong nhat. So d6 RAS ciing
la mot b1en thé cua so dd AS. So dd nay khac voi
so d6 goc & 2 khia canh: 1 - thong lugng chuan
ctia khoi luong tir mot ham mi cua do cao dugc
thay thé bang mot ham tuyén tinh cta chiéu cao;
2 - so dd RAS gia dinh ring tuong tac giita cac
dam may va moi truong xay ra trong mot khoang
thoi gian ngén va hiru han dé khi quyen quy md
16n duogc néi long (relaxed) gan dén ban can
bang thay vi gia thlet tuong tac tirc thoi nhu
trong phién ban gdc.

S6 liéu dung lam diéu kién bién va diéu kién
ban dau cho mé hinh RSM trong cac thi nghiém
13 bo s lidu tai phan tich thé hé 2 NCEP/DOE
AMIP-II Reanalysis (R2) cia NCEP/NCAR véi
dd phan giai 1a 2,5x2,5 d6 kinh vi.

Céc nguon s6 liéu quan tric dung dé danh gia
két qua mo phong ctia mé hinh bao gdm:

- S6 lidu tai phan tich CESR véi do phén giai
0,5 d6 kinh vi cua NCEP.

- B0 sb liéu quan trac ndi suy do phan gidi cao
APHRODITE, bao gém cac bién nhiét va mua

s
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co do phén giai 0,25 gi(f) kinh vi.
- SQ liéu quan trac cua 55 tram khi tugng
phan bo kha déu trén lanh tho Viét Nam (Hinh 1)

s‘I02E 104E 106E 108E 110E
Hinh 1. Vi tri 55 tram lay so liéu quan trac de
danh gia.

2.2. Thiét ké thi nghiém

Mo hinh RSM duoc thiét ké dé chay lan luot
v6i 2 so dd tham s6 hoa ddi luu véi diéu kién
bién va didu kién ban dau tir s6 lidu tai phan tich
R2, thoi gian mo phong cia mdi trudng hop 1a
10 nam, tr ndm 1986 - 1995. B rong mién tinh,
d6 phan giai thoi gian, khong gian va cac so d6
tham s6 vat 1y (trir so @6 ddi Iuu) cho ca 2 thi
nghiém la tuong tu nhau.

Do s6 liéu R2 c6 d6 phan giai tuong ddi tho,
nén trong thi nghiém nay, mo hinh RSM trudce
tién duoc chay voi mot mién me c6 do phan giai
100 km, sau d6 tiép tuc chay cho mién con bao
gom 144 x 144 diém lu6i c6 d6 phan giai 26 km,
giéi han mién dwgc quan tim tir 5°S - 30°N; 95 -
130°E (Hinh 2).

Két qua md phong sé& dugc danh gia theo
trung binh nam, trung binh tir thang 5 -10, trung
binh tir thang 11- 4 trong giai doan 1986 - 1995,
dé tién loi cho phan nhan xét phia sau, trong bai
bao nay s€ ki hi¢u “mua he” ing véi thang 5 -10
va “mua dong” g voi thang 11- 4.
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Hinh 2. Mién tinh thi nghiém (a, mién me; b, mién con)
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3. Két qua va nhan xét

3.1. M6 phong hoan luu

O muc 850 hPa, cac md phong bang mé hinh
RSM tai tao kha t6t hinh thé phan bd theo khong
gian cua HGT va hoan luu gi6 theo mua so véi
s lidu tai phan tich CFSR. Trong d6, két qua phu
hop hon vao cac thang mua dong; kém phu hop
hon vao cac thang mua hé. Xu thé chung 1a,
truong HGT muc 850 hPa trong cdc mo phong
déu c6 thién hudng cao hon so voi CFSR. Trong
cac thang mua he, RSM co6 thién hudéng mod
phong truong HGT cao hon so v6i CFSR khoang
tir 0 dén 30m. So sanh gitra hai phuong an mod
phong, so dd RAS c6 xu thé thién cao nhiéu hon
so voi SAS ¢ khu vuc Tay Nguyén va Nam
Trung Bo. Vé hoan luu gio, theo s0 liéu CFSR,
doi gi6 tay phat trién rat manh ¢ phia Nam, mo
rong dén tan Phlhpplne 6] khu vuc gitra mién
phan tich, d6i gio tay phat trién dén khoang giira
Bién Pong va d6i huéng ma rong 1én phia Bic.
O khu vuc Béc B9, doi gi6 tay chi phat trién ¢
khu vuc Tay Bic; cac khu vue con lai phat trién
chu yéu d6i gio Nam (phat trién hoan luu kinh
hudng) tir doi gi6 tay nhiét déi md rong 1€n phia
Bic. Tuy nhién, ca hai phwong 4n mé phong
bang md hinh RSM lai cho thay d6i gi6 Tay phat
trién rat yéu ¢ phia Nam va Bién Dong. Déi gio
Tay ¢ phia Nam trong ca hai phuong an mé
phong chi phat trién dén khu vuc Nam B0 va
chuyen hudéng md rong 1én phia Bic. Trén khu
vuc Bién Dong, doi gié Tay gan nhu khong hoat
dong ¢ hau hét dién tich. So sanh gita hai
phuong an mé6 phong cho thdy, phuong an mo
phong véi so do ddi luu SAS cho déi gio Tay
muc 850hPa phat trién manh hon & ving bién
phia Nam (dudi 10°N), trong khi phuong 4&n mo
phong véi so d6 RAS lai cho déi gio Ty phat
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trién manh hon & khu vuc Nam Trung B9, Tay
Nguyén va Nam Bg. Mac du vay, su khac nhau
vé mé phong d6i gi6 tdy muc 850 hPa & phia
Nam nay ciing khong nhiéu. Trong cac thang
mua dong, ca hai phuong 4n mé phong bang mo
hinh RSM di tai tao hinh thé hoan luu gié va
truong HGT 850 hPa rat phu hop vi CFSR.
Mac du vay, truong HGT trong cdc mo phong
van c6 tinh thién cao hon so véi CFSR vao
khoang 10 - 20 m

O muc 500 hPa, theo sd liéu CFSR, trong cac
thang mua he, hinh thé co ban 1a su phat trién cia
déi gi6 dong manh mé tr ria phia Nam ctia ap cao
can nhiét Tay Bic Thai Binh Duong. Truc cua
song ap cao nay c6 huéng Bong - Tay, di qua khu
vuc Bac Bién Dong, mo rong dén ving bién phia
Nam vinh Bic Bo. Trong cac thang muia dong,
song ap cao can nhiét Tay Bic Thai Binh Duong
dich chuyén xuong phia Nam, c6 truc di qua khu
vuc gitra Bién Pong. Trong thoi gian nay, phat
trlen ddi gi6 dong ¢ phia Nam cua song; ¢ phia
Béc phat trién manh mé d6i gio tdy. So sanh cac
két qua mo phong v6i CFSR cho thay, vé co ban,
RSM da tai tao lai truong HGT va hoan luu gio6
muc 500 hPa kha phi hop voi CESR vé hinh thé
phan bd theo khong gian. Trong d6, két qua phu
hop hon vao cac thang mua dong; sai khac 1o
rang hon vé gia tri trong cac thang mua hé. Trong
cac thang mua he, m6 hinh RSM mé phong doi
gi6 dong muc 500 hPa phat trién rat yéu so voi
CFSR. Trong hai phuong 4n md phong, phuong
an RSM v6i so d6 dbi luu SAS cho két qua mo
phong phi hop hon véi phuong an sir dung so d6
RAS. Trong cac thang mua dong, ca hai phuong
an mo phong RSM déu tai tao hinh thé HGT va
hoan luu gié muc 850 hPa 1a trong dong nhau va
tuong dong véi CFSR.

Hinh 3. Truong vecto gio va
dé cao dia thé vi muc 850 mb
mua he (trén), mua dong
(duwoi) trong giai doan 1986 -
1995 ciia 2 5o d6 doi luu RAS
va SAS so véi s6 liéu CFSR.
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CFSR

Hinh 4. Truong vecto gié va do cao dia thé vi myee 500 mb mita hé (trén), miia dong (dwéi) trong
giai doan 1986 - 1995 ciia 2 so' do doi luu RAS va SAS so véi sé liéu CFSR

O muc 200 hPa, theo s6 liéu CFSR, hinh the
ndi bat 1a phat trién doi gi6 dong va mo rong vé
phia Bong cua ap cao Tay Tang trong cac thang
mua hé. Trong cac thang mua dong, sdng ap cao
can nhiét Tay Thai Binh Duong ¢ muc 200 hPa
6 truc qua khu vuc Nam Bién bong; phat trién
déi gié dong ¢ phia Nam truc cao ap; con déi gio
Tay phat trién & phia Béc truc cao ap. Khi so
sanh két qua mo phong véi CFRS cho thay, vé co
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ban, ca hai phuong 4n mé phong RSM déu nim
bat kha tot hinh thé co ban phan bd theo khong
gian cua HGT va hoan luu gié myc 200hPa.
Trong d6, két qua phu hop hon ca d6i voi mua
dong; sai khac rd rang hon vao cac thang mua
hé. Nhin chung, c¢6 sy twong dong rd rang giita
két qua mo phong véi nhau d6i véi truong HGT
va hoan luu gié muc 200 hPa.
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Hinh 5. Truong vecto gi6 va do cao dia thé vi mye 200 mb miia hé (trén), miia khé (dwéi) trong
giai doan 1986 - 1995 cua 2 so do doi luu RAS va SAS so voi so liéu CFSR
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Tir céc phan tich trén cho thay, RSM di nam
bat kha phu hop hinh thé phan b theo khong
gian va gia tri cua HGT va hoan luu gi6 cac muc
theo mua. Trong do6, cac két qua phu hop hon vao
céc thang mua dong; sai s6 16 rang hon vao céac
thang mua hé. Két qua moé phong phu hop hon
d6i v6i cac muc trén cao; sai khac rd rang hon &
muc 850 hPa. So sanh gifta cac phuong an mod
phong, sai khac ré rang nhat xay ra déi voi
truong hop mo phong HGT va hoan luu giéo myc
500 hPa trung binh mua hé. Trong do6, phuong
an mod hinh RSM vdi lua chon so d6 tham s6 hoa
d6i luu SAS cho két qua phu hop hon rd rang so
v6i lua chon so d6 doi luu RAS.

3.2. Nhiét dp va lwong muwa

Tiép theo, hai bién khi hau co ban 1a nhiét do
muc 2m va lugng mua trung binh thang s€ dugc
phan tich sau day. Pau tién, truong nhiét do muc
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Hinh 6. Truong nhiét do mo phong trung binh
nam, mua he, mia dong (tu trén xuong duoi)
trong giai doan 1986 - 1995 cua 2 so do doi luu
va s6 ligu APHRODITE
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2m va luong mua thang trung binh nam, mua
mua va mua kho trong giai doan 1986 - 1995 cua
ca hai thi nghi¢m s€ dugc so sanh voi sb licu
APHRODITE.

Dbi voi nhiét d6 2m, c6 thé thiy mo hinh
RSM mé phong kha tét phan bd nhiét do trén
khu vuc Viét Nam. Trong 2 so dd ddi luu thi so
dd SAS cho két qua phu hop hon so véi so d6
RAS, dic biét 1a ¢ khu vuc ven bién Béc B9,
Trung B6 va khu vuc Nam BJ.

D6i voi truong mua, tinh trung binh nim va
mua he, lugng mua md phong ctia mé hinh thap
hon so véi s6 1liéu APHRODITE trén hau hét
dién tich ca nudc, ngugc lai mo6 hinh RSM mé
phong luong mua cao hon so voi s liéu
APHRODITE vao mua dong. Trong 2 so d6 dbi
lwu thi so d6 SAS véan cho két qua mo phong
truong mua phi hgp hon so véi so dd RAS.

8N 1 v T |
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102E 104E 106E 108E 110E 102E 104E 106E 108E 110E E%ZE 104E 106E 108E 110E

- w - w
o o w (=
(=]

RAS SAS APHRODITE

Hinh 7. Truong lwong mwa mo phong trung binh
nam, mua he, mia dong (tu trén xuong dudi)
trong giai dogn 1986 - 1995 cua 2 so do doi luu
va so liew APHRODITE

[
i=1
o
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Hinh 8. Biéu do Hovmoller trung binh truot 5 ngdy cia nhiét do (trén) va lwong muea (duwéi) ciia 3
phuong an thi nghiém voi APHRODITE

Biéu d6 dang Hovmoller biéu dién trung binh
truot 5 ngay cua nhiét do va luong mua tién
trién theo 12 thang trung binh giai doan 1986 -
1995 cua 3 thi nghiém dugc chi ra trong hinh 8.
Gia tri duoc danh gia tir 8N dén 24°N, trai dai
theo khu vuc Viét Nam tir mién Nam ra mién
Bic, va lay trung binh tir 102°E dén 110°E.
Trong d6 truc tung biéu dién gia tri theo thang,
con truc hoanh thé hién cac vi do.

Dbi voi nhiét do, c6 thé thiy, mo hinh RSM
v6i so @6 SAS mo phong su phat trién cia nhiét
dd qua cac thang kha phu hop so véi sé lidu
APHRODITE. Trong khi dé, so d6 RAS ¢6 xu
thé mo phong nhiét do 16n hon nhiéu so véi s6
liéu APHRODITE déc biét 1a cac thang tir thang
4 -10.

vé lwgng mua, mac du ca 2 so dd ciia md
hinh déu c6 xu thé mo phong luong mua thap
hon so véi sb liéu APHRODITE, nhung so do
SAS van c6 thé nam bat t6t phan bd lugng mua
tung thang theo cac vi do tr 8 - 24°N trén khu
vuc Viét Nam. Trong khi d6, so d6 RAS lai
khong moé phéng dugc cac thang mua 16n tir

TAP CHi KHi TUQNG THUY VAN

thang 5 - 10 & khu vuc phia Nam va mo6 phong
thién cao lugng mua tur thang 11 - 4 ¢ khu vuc
phia Bic.

Dé thay rd hon kha ning mé phong truong
nhiét d0 2m va luong mua cua moé hinh RSM
v6i 2 so d6 tham s6 hoa ddi luu RAS va SAS,
cac két qua thir nghiém s& dugc danh gia véi s6
liéu quan tric tai 55 tram khi tuong thong qua
d6 thi ty diém biéu dién twrong quan giira két qua
mé phong va quan tric cia nhiét d6 va luong
mua theo 2 thi nghiém. Déi véi nhiét d6 2 m, co
thé thiy ca 2 so dd tham s6 héa ddi luu déu cho
két qua mo phong nhiét d6 kha t6t, phan 16n cac
tram c6 nhiét d0 mo phong cao hon khong dang
ké so voi sb liéu quan tric. P6i voi lwong mua,
két qua thap hon so vdi s6 liéu quan tric ¢ hau
hét cac tram ctia lwong muwa mo phong tinh theo
trung binh nam va mua hé¢ dugc chi ra kha rod
nét. So sanh 2 so dd tham s6 hoa, cé thé thay
cac két qua mo phong nhiét d 2 m va lugng
mua tai cic tram cua so d6 SAS gﬁn voi 86 liéu
quan tric hon so d6 RAS.
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Hinh 9. D6 thi tu diém déanh gid sai s6 mé phong trung binh ndm, mia hé, mia dong ciia nhiét dé 2m
(trémn) va lwong mua (dwdi) cua 2 so do doi luu tai 55 tram quan trac

4. Két luan

Nhiam danh gia kha ning ciia mo hinh RSM
trong vi¢c mod phong cac truong khi hau va lya
chon céc so dd tham sb thich hop cho khu vuc Viét
Nam dé lam co s& cho viée g dung trong du bao
khi hau han mua sau nay, trong bai bao da tién
hanh so sanh két qua mé phong khi hau giai doan
1986 -1995 ctia 2 so dd tham sb hoa dbi luu RAS
va SAS trong mé hinh RSM. Két qua cho thiy:

1. M6 hinh RSM d4 tai tao tuong d6i tdt cac
diéu kién hoan luu trén khu vuc Viét Nam véi ca
2 lua chon so dd d6i luu RAS va SAS. So sanh

giita 2 phuong 4n thi nghiém, so dd SAS cho két
qua pht hop hon so vdi so dd RAS.

2. M6 hinh RSM véi so d6 d6i luu SAS md
phong nhiét dg, lugng mua t6t hon so véi so dd
RAS. Két qua mo phong nhiét do twong ddi tot
v6i sai s6 khong vuot qua 2°C ¢ hau hét cac
tram, tuy nhién két qua mé phong luong mua lai
c¢6 xu thé thap hon so véi s6 liéu quan tric.

3. Nhin chung, so d6 SAS c6 két qua mé
phong t6t hon so v6i so dd RAS va phu hop hon
dé ap dung trong du bao khi hau khu vyuc Viét
Nam bang mé hinh RSM.

Loi cam on: Bai bao hoan thanh nho mot phan ket qua cua dé tai cap Nha nwoc ma so

KC.08.01/16-20.
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RESEARCH ON SENSITIVITY OF CONVECTION
PARAMETERIZATION SCHEMES IN SEASONAL RANGE RAINFALLAND
TEMPERATURE SIMULATION BASED ON RSM CLIMATE MODEL

Ha Truong Minh, Mai Van Khiem, Nguyen Dang Mau
Vietnam Institute of Meteorology, Hydrology and Climate change

Abstract: This paper presents the evaluated results of climate simulation in Vietnam from 1986
to 1995 by RSM (Regional Spectral Model) model with two options of scheme convective parame-
terization SAS (Simplified Arakawa-Schubert) and RAS (Relaxed Arakawa-Schubert). The results
illustrates the similarity in climate simulations using RSM model with two schemes (SAS and RAS).
However, with SAS scheme, RSM simulates rainfall closer to observation. In general, RSM simulates
geopotential height (HGT) and wind circulation quite good. In which, RSM simulates HGT higher
than observation; error simulation of HGT and wind in lower levels are higher than the upper. The
results also show that RSM simulates variation of temperature very good, simulation temperature
higher than observation from 0 to 2°C. However, rainfall simulation of RSM is very poor, especially
in the summer.

Key words: RSM model, convection parameterization scheme, seasonal forecast.
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UNG DUNG MO HINH HEC-6 TINH BOI LANG
HE THONG HO CHUA BAC THANG LAI CHAU, SON LA,
HOA BINH TREN DONG CHINH SONG PA

Nguyén Vin Dai®, Ping Quang Thinh®, Lé Thi Hi¢u®, Nguyén Kim Tuyén®
(DVién Khoa hoc Khi twgng Thuy van va Bién d6i khi hau
@Cyc Khi twong Thuy vin va Bién d6i khi hau

muc dich khac nhau. Tuy nhién, viéc tinh toan boi lcfng hé chira, ddc biét la cac hé ho

E [ién nay, trén hé thong song suoi co nhiéu ho chira dwoc xay dung va khai thdc voi cac

chira bdc thang con gap nhiéu khé khén do thiéu sé liéu quan trdc cting nhw phwong phdp
tinh. Noi dung ciia bai bdo nay gidi thiéu kha nang g dung mé hinh HEC-6 tinh boi lang bin cat
cho hé thong ba ho chira bdc thang Lai Chdu, Son La, Hoa Binh trén dong chinh séng Pa.

Tir khéa: Hé chira bdc thang, mé hinh, HEC-6.

1. Mé dau

Soéng Pa 1a con sdéng mang nhiéu bun cat
thudc loai bac nhat Viét Nam. Hién nay, trén
dong chinh song Pa di xay dung ba ho chira da
muc ti€u la Hoa Binh, Son La, Lai Chau, lam
thay d6i ché do thuy vin - thuy luc cua dong
song Pa dan dén ling dong bun cat trong hd, x6i
16 ¢ ha du. Viéc danh gia dung muc do bdi ling
ho chira c6 ¥ nghia hét strc quan trong trong cong
tac quy hoach, thiét k& va van hanh hé thdng hd
chtra bac thang Lai Chau, Son La, Hoa Binh.

Trong tinh toan bdi lang bun cat cho ho chira,
HEC-6 1a m6 hinh duoc rit nhiéu tac gia sir dung
trong nghién ctu cua minh. Tuy nhién, cac
nghién ctru trudc day moi chi tinh toan cho don
hé chira ma chua thyc hién tinh toan boi ling bin
cat cho hé thong hd chira bac thang. Bai bao nay
gidi thi¢u phuong phap tng dung mé hinh HEC-
6 trong tinh boi ldng bun cat cho hé thong ba hd
chura bac thang Lai Chau, Son La, Hoa Binh trén
dong chinh song Da. Mot sb thong s6 co ban cua
cac hd chira nay dugc trinh bay trong bang 1.

Bang 1. Céc théng s6 chinh cia cdc ho chira

Théng sb Ponvi | HoaBinh | SonLa | Lai Chau
Muc nuéc dang toi da m 120 217,8 300,6
Muc nuée dang binh thuong m 117 215 295
Muc nuée chét m 80 175 265
Muc nuée 1on nhat kiém tra m 122 228,07 303
Dung tich ho chtra nude 10°m’ 9,862 9,26 1,2151
Dung tich hitu ich 10°m’ 6,062 6,504 0,7997
Dung tich chét 10°m’ 3,8 2,756 0,4154
Dién tich luu vuc km’ 53.600 43.760 26.000

2. Phwong phap tinh bdi ling hé théng ho
chira bac thang trén dong chinh séng Da

C6 hai phuong 4n tinh boi ling hé thong hd
chtra bac thang trén dong chinh song Da la:

- Tinh riéng r&, tuan tu tir thuong luu vé ha

luu, trude tién 12 hod chira Lai Chau. Dong nude
va bun cat xa qua dap Lai Chau 1a sd liéu dau
vao ctia ho chira Son La. Tiép tuc tinh bdi lang
cho ho chtra Son La. Dong nudc va bun cat xa
qua dap Son La 1a s6 liéu dau vao cta hd chua

TAP CHI KHi TUQONG THUY VAN

S6 thang 12 - 2016

3



NGHIEN CUU & TRAO DOI

Hoa Binh, tir d6 tiép tuc tinh boi ling cho hd
chtra Hoa Binh. Phuong an nay c6 uu diém la
kha mém déo, c6 thé ap dung cic phuong phap
khéc nhau dé tinh toan bi lang cho timg hd chira
tuy theo tinh hinh sb lidu sdn co. Nhuoe diém
cua phuong an nay la khong dam bao tinh lién
tuc ctia hé thong hd chua bac thang nén két qua
tinh c6 thé méc sai s6 16n.

- Tinh bdi ling ddng thoi cho hé théng 3 hd
chura bac thang trén dong chinh song Da la Lai
Chau, Son La, Hoa Binh bang cach sir dung ban
ghi X5 trong m6 hinh HEC-6 dé khai bao cac vi
tri xay dung dap va muc nudc diéu tiét cua cac
ho chira. Ban ghi X5 trong dit liéu hinh hoc tao
ra mot bién noi bién (hodc diém diéu khién thuy
luc), tai d6 muc nudc duge xac dinh. Ngoai ra,
mod hinh HEC-6 da sir dung phuong phap budc
chuén dé tinh toan duong mit nude trong truong
hop dong chay qua dap tran ¢ trang thai chay
xiét.

3. Ung dung méd hinh HEC-6 tinh bdi ling
dong thoi cho 3 hd chira bac thang Hoa Binh,
Son La, Lai Chau trén dong chinh séng Da

3.1. So do tinh

Hinh 1 13 so ¢6 mang ludi tinh boi ling bun
cat hé thdng ho chira Lai Chau, Son La, Hoa
Binh bao gom:

- Dong chinh song Da, gidi han trén la bién
gidi Viét - Trung, gidi han dudi la dap Hoa Binh,
v6i 151 mat cit, trong d6 hd Lai Chau c6 39 mit
cit, hd Son La c6 51 mit cit, hd Hoa Binh 61
mat cat.

- 08 diém gia nhap khu giita tir Hoa Binh dén
bién gidi Viét - Trung la: Phiéng Hiéng, Thac

Moéc, Nam Chién, Ban Cung, Nam Muc, Nam
Giang, Nam Po, Na Hu.

Bién trén
(bién gidi Viét - Trung)

TV.MUONGTE |
\ 4 Nim Bum

Nam Nhat TV.NAHU 1179 km*
2613 km* ) Bién trén
DAPLAICHAU NI (TV. NAM GIANG)
Néam Na
Ném Mirc 4 TV.LAICHAU
1949 km? A ' Nm Mu
. NAM MUC
TV- NAMMUL A 6792 m?
DAPSONLA mmmmmm V- BANCUNG
Subi Chién
Nam Bd 673 km?
:
3737 km V. TABO
Subi Sap
530 km?

DAP HOA BINH T

(TV. BEN NGOQC)

Hinh 1. So @6 mang lwdi tinh boi ling
bun cat hé thong ho chira bdc thang Lai Chau,
Son La, Hoa Binh

3.2. Xdc dinh luu lwong nwoc (bién diu
vao) cua cdac nhdanh

Khu gitta dong chinh song Da tir dap Hoa
Binh dén bién gi6i Viét - Trung rong 24,000 km?,
gd6m nhiéu phu luu c6 dién tich luu vuc 16n hon
50 km2. Tuy nhién, do han ché ciia md hinh
HEC-6 chi cho phép mé phong t6i da 8 diém
nhap Iuu/phan luu cuc bo trén toan hé théng nén
da chia khu gitra thanh 08 luu vuc b phan co
dién tich hung nudc twong ung dugc trinh bay
trong bang 2.

Bdng 2. Phdn chia khu gitta doan tir ho Hoa Binh dén bién giéi Viét Trung

Thi tw Lwu vuc by phan Dién tich(km?)
1 Na Hu 1179
2 Nam Po 2613
3 Nam Giang 2565
4 Nam Miuc 1949
5 Ban Cung 6792
6 Nam Chién 673
7 Thac Méoc 3737
8 Phiéng Hiéng 3761
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Do trén 8 luu vuce bd phan nay khong cé du sb
liéu luu lugng nudce va bun cat, vi vay, da tinh
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toan bd sung bang mo hinh SWAT (bang 3).

Bdng 3. Luwu lwong nude thang trung binh nhiéu nam tai ciea ra cia 8 luu viee bé phén

Don vi: m’/s

Théng Na Nidm | Ndm | Ndm | Bin | Ndm | Thac | Phiéng
Huwr Po Giang | Mirc | Cing | Chién | Mdc | Hiéng
1 96,6 | 1458 | 278,2 | 69,3 96,3 14,3 60,8 19,3
2 107,1 | 187,5 | 281,3 | 95,8 91,8 17,8 81,4 18,8
3 230,6 | 107,3 | 359,5 | 191,6 | 1829 | 42,8 89,4 43,5
4 667,1 | 187,4 | 867,9 | 439,9 | 527 124,9 | 130,5 110,7
5 1020,2 | 397,2 | 1367,5| 8289 | 814,8 | 1524 | 161,4 | 164,6
6 1626,9 | 645,2 [ 1909,6 | 1313,2 | 1122,4 | 154,5 | 180,1 130,3
7 19854 | 7934 |2272,6|1414,4| 1288 | 122,1 | 1934 | 1043
8 1583,5| 505,6 | 1838,6 | 1116,9 | 9553 | 984 | 212,6 97,2
9 824,2 | 234,1 |1220,2 | 561,9 | 581,5 | 57,1 | 213,8 70,7
10 411,6 | 128,8 | 726,6 | 224,9 | 308,7 | 38,6 | 177,3 46
11 251,4 | 125,9 | 512,7 | 113,7 | 181,9 | 20,9 | 1143 22,9
12 118,2 | 98,9 | 252,5 | 53,9 93,2 13,1 74,1 15,2

Tai mét sd luu vuce bd phan co6 tram quan tric
bun cat la Nam Muc, Thac Vai, Bai Sang va
Phiéng Hiéng, trong qua trinh tinh todn cho
nhiing luu vuc nay sé st dung quan hé Q ~ Qs tur
s6 liéu thuc do; dbi v6i cac luu vuc bd phan
khéng c6 quan tric bun cat, s& st dung quan hé
Q ~ Qs xay dung theo két qua tinh tir m6 hinh
SWAT.

3.3. Hiéu chinh, kiém dinh mé hinh HEC-6

3.3.1. Voi mé hinh thuy lyc

Mot s6 nghién ciru trude day [2] déu thdng
nhét ring, hé sé nham n cua séng Pa trong diéu
kién ty nhién thuong trong khoang 0,028 - 0,029;
mat khac, hé s6 nham n khoéng nhay 15m di véi
két qua tinh toan bdi ling va thay doi theo dé sau
dong chay. Ngoai ra, $6 liéu thuc do muc nudc,
luu tdc dong chinh song Pa tir ndm 2000 tro lai
day rat thiéu lai chju anh huéng cua viée xdy
dung céc cong trinh thuy dién. Vi vay, khong tién
hanh hiéu chinh, kiém dinh mé hinh thuy luc.
Can ctr ché d6 dong chay trong mua Iii, chon hé
s6 nham n = 0,032 cho cac mat cit thudc long
hd, n = 0,029 cho cdc mit & dudi ho.

3.3.2. Voi mé hinh bun cat

Ho Lai Chau va hd Son La méi dua vao van
hanh gan day, khong c6 du sb lidu dé hiéu chinh,
kiém dinh mé hinh. Do d6, bo thong sé ctia mo
hinh dugc lya chon trong qua trinh hi€u chinh,

kiém dinh hd Hoa Binh cling dugc su dung dé
tinh toan cho 2 hd Lai Chau va Son La.

Trong giai doan tir 2000 tré lai day, ho Hoa
Binh chiu anh huong cta viée xay dung cac thiy
dién phia thuong luu, vi vay, da lga chon cac
thong s6 bun cat theo tai liéu [2] nhu sau: Quan
hé¢ luu lugng bun cat lo ling voi luu lugng bun
cat téng cong Qs = 1,35Qs, ham strc tai 1a ham
Yang. Tuy nhién, cac thong sé mé hinh nay duoc
kiém dinh lai trong thoi ky 2000 - 2010, tinh
luong bun cat bdi ling trong hd Hoa Binh trung
binh hang nim dé so sanh voi lugng bun cat bdi
lang tinh bang phuong phap khac. Két qua cho
thiy, luong bun cat bdi ling hang nam tinh bang
mo hinh HEC-6 13 59,6 triéu m*/nam, xap xi v4i
két qua tinh bang phuong phap thé tich tir tai liéu
do dac dia hinh 1a 60,9 triéu m*/nam.

3.3.3. Voi mo hinh hinh thai

Mo hinh hinh thai duoc kiém dinh bang cach
so sanh két qua tinh toan va s6 liéu thuc do mat
cit doc 1ong hd Hoa Binh qua diém sau nhét cia
cac mit cit ngang mot s6 nam co sb liéu quan
trac 2007, 2009, 2011, 2013. Két qua thé hién
trén cac hinh 2 + 5 cho thiy, két qua tinh toan
cao trinh day hd kha phu hop so véi thuc do. Chi
s6 NSI dat tix 0,89 - 0,97, trong do: 2001 (NSI =
0,97); 2007 (0,92); 2009 (0,92); 2011 (0,89) va
2013 (0,92).
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Hinh 4. Mdt cdt doc ddy hé Hoa Binh qua diém
sGu nht tinh toan va thwe do nam 2011
Két qua kiém dinh mat cét doc day hd Hoa
Binh mot s6 nim gan day cho thdy, bo thong sb
thuy lyc, bun cat dugce lua chon tuong dbi phu
hop dé mo phong dién bién long dan va qua trinh
boi lang trong hd Hoa Binh.
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Hinh 3. Mdt cdt doc day hé Hoa Binh qua diém
sau nhdt tinh toan va thue do nam 2009

120
fé\ ' Thyc do
\;01 00 | Mo phong
=
2 80 1
& 60
= 40
E
o 20 A
S

0 T
200 150 2 1 50 0
Khoang cach dén 3gp Hoa Binh (km)

Hinh 5.Mdt cdt doc ddy hé Hoa Binh qua diém
sGu nhdt tinh todan va thuce do nam 2013
3.4. Két qua duw tinh bun cdt boi ling trong
3 hé bdc thang trén dong chinh song Pa
Két qua tinh boi lang bun cat trong hé thong
3 ho chira bac thang trén dong chinh séng Da
dugc trinh bay trong bang 4 va céc hinh 6 + 9.

Bang 4. Luwong bun cdt boi ldng trong 3 ho chira sau cdc thoi ky van hanh ho

SO Thoi ky _ Lugng bin cit boi léng‘(106m3)x

thw van hanh Ho Lai Ho Son Ho Hoa | Tong3
tuw § Chéu La Binh ho
1 [Nam1=+10 339,2 111,7 74,6 525,5
2 |Niam 11 =20 287,8 139,5 84,1 511,5
3 [Nam 21 =30 217,6 187,2 95,2 499,9
4 |Niam 31 =40 139,7 239.,8 112,5 492,1
5 |Nam41l+50 5,7 318,3 156,4 480,4
6 |[Nim 51 +60 217,8 199,2 472,8
7 [Ndm 61 +70 200,1 257,3 466,9
8 |Nam 71 + 80 131,5 324.,6 459.,4
9 [Nam 81 +90 113,2 362 446
10 | Nam 91 = 100 104,3 380 436,5
11 |Nam 101 =150 259,1 1.106,3 1.365,4
12 |Nam 151 <200 143.9 1.080,4 1.224.3
13 |[Nam 201 +250 130,4 1.012,8 1.143,2

Tir két qua trén thiy rang:

- Trong thoi gian dau ca 3 ho cung vén hanh,
luong bun cat boi lang giam dan theo thoi gian
trong hd Lai Chau, nhung lai ting dan theo thoi
gian trong hd Son La va Hoa Binh do hd Lai
Chau day dan va hé sb bdi ling giam dan theo
thoi gian.

TAP CHi KHi TUQNG THUY VAN

- Lugng bun cat bdi ling hang niam trong giai
doan 10 nim dau van hanh hé théng bac thang 3
ho chira, khoang 50 - 55 triéu m3, trong d6 70%
boi ling & hd Lai Chau, chi khoang 13% luong
bun cat bdi ling ¢ hd Hoa Binh.

- Tong lwong bun cat bdi lang tai 3 hd giam
dan theo thoi gian, tuy nhién, mic do6 giam
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khong nhiéu, sau 100 nim vén hanh, lugng bun
cat boi lang tai 3 hd giam khoang 20% so vai 10

NGHIEN CUU & TRAO POI

nam dau van hanh ho.

Bdng 5. Hé s6 boi lang ho Hoa Binh, Son La, Lai Chdu sau cdc thoi ky vdn hanh

Thoiky van |01 o6 130 | 40 | 50 | 60 | 70 | 80 | 90 |200 | 250
hanh (nim)

Hb Lai Chau |0,81]0,76|0,69(0,62(0,49

HoSonLa |0,79]0,78/0,78(0,77/0.770.7610,75| 0,74 0,73]0.72 | 0,63
Hb Hoa Binh |0,59]0,59(0,59(0.,60/0.60 /0,60 (0,61 0,61 0,62]0.,63 | 0,69

- Tai hd Lai Chéu, lugng bdi ling cao nhét
trong 10 nam dau, khoang 34 triéu m*/nam, sau
d6 giam dan, dén nam tha 50, hd bi boi ling
hoan toan. Hé sé boi ling giam dan theo thoi
gian van hanh, khoang 0,81 trong thoi gian dau
va 0,49 sau 50 nam van hanh (bang 5).

- Tai hd Son La, sau khi hd Lai Chau bi boi
ling hoan toan, lugng bun cat bodi ling tai hd Son
La ting dan va dat gi4 tri cao nhat khoang sau
50 - 60 nam van hanh, roi giam dan. Sau 100
nam van hanh, luong bun cat boi léng khoang
1,673 triéu m?, sau 200 nam khoang hon 2,000
tridu m?, x4p xi 85 % dung tich chét, tap trung
phan nhiéu phia dudi hd. Hé sb boi ling cat bun
hd Son La khoang 0,79 trong thoi ky dau va
giam con 0,63 sau 250 nam van hanh.
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Hinh 8.Mt cdt doc ddy hé Hoa Binh sau 250
nam van hanh

- Tai ho Hoa Binh, lugng bun cat boi ling
trong hd giam nhiéu so voi thoi gian van hanh
doc lap. Trong nhitng nam dau khi Lai Chau bit
dau hoat dong, lwong bdi lang rat nho (7,5 triéu
m*/ndm). Sau 50 nam khi hd Lai Chau da boi
ling hoan toan, lwong bdi ling ting dang ké. Sau
200 ndm van hanh, lugng bdi ling trong hd dat
khoang 4,300 triéu m®, 16n hon dung tich chét.
Heé s6 boi lang thoi ky dau chi khoang 0,60, sau
do6 tang dan dat 0,7 sau 250 nam véan hanh.

- Nhu vdy, nho ¢6 hd Lai Chau va Son La,
tudi tho cua ho Hoa Binh tang 1én 10 rét. Néu tién
hanh cac bién phap xa bun cat, dac biét trong
thoi gian mua 1 thi tudi tho cta hd c6 kha nang
tang hon ntra.
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van hanh hé théng 3 ho chira béc thang
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4. Két luan va kién nghi

Két qua tinh bdi lang hé thdng hd chira bac
thang bang mo hinh HEC-6 cho phép rat ra mot
s6 két luan va kién nghi nhu sau:

- C6 thé sir dung mo hinh HEC-6 tinh boi
lang hd chira trong hé théng hd chira bac thang.
Mo hinh HEC-6 tinh bdi lang dong thoi cho cac
ho chtra trong hé thong béc thang cho két qua tdt
khi tit ca cac hd chua trong hé thong dong thoi
van hanh. Trong trudong hop thoi gian dua vao
van hanh va tudi tho cua cac hd trong h¢ théng
bac thang khac nhau quéa nhiéu nén str dung mé
hinh tinh ddc¢ lap cho cac hd, nhung c6 tinh toan
anh hudng cua hd thuong luu ddi véi ho ha luu
trong hé thong.

- Trong trudng hop khong c6 s6 lidu do dac
day du vé dong chay, bun cat c6 thé sir dung cac
mo hinh (NAM, SWAT...) dé b sung cac s liéu

can thiét. Tuy nhién, dé két qua t6t can khao satt
do da thu thap cac s6 liéu bun cat, dia hinh tai
céc bién ciia md hinh. Pic biét can do dac bod
sung s0 liéu dia hinh, thanh phén hat tai cac bién
va mot s vi tri doc b dé co thé tién hanh kiém
dinh mé hinh tét hon.

- Pé nang cao do chinh xac va tin cdy ctia mod
hinh HEC-6 tinh bdi ling bun cat cho hé thong
hd chua béc thang Hoa Binh, Son La, Lai Chau
trén dong chinh séng Pa noi riéng, cac hé thong
hd chira bac thang trén long chinh cac luu vuc
song khac noi chung can khoi phuc viéc quan
trac bun cat lo lng, bun cat day (ca luu luong va
thanh phan hat) tai cac tram thity van cap I hién
c6; can khao sat bd sung sb liéu mit cit ngang,
muc nudc, luu lugng trén long hd va vung lan
can.

Loi cam on: Nhom téc gia xin chan thanh cam on dé tai nghién ctru khoa hoc va phat trién cong
nghé cp BO “Nghién ciru co sé khoa hoc tinh toan boi ling hé théng hd chtra bac thang. Ap dung
thi diém cho song ba” da hd tro dé thuc hién nghién clru nay.

Tai liéu tham khao
1. US Army Corps of Engineers (1993), HEC-6. Scour and Deposition in Rivers and Reservoirs.

User's Manual.

2. Nguyén Kién Diing (2002), Nghién ciu, tinh todn boi lang va nude dénh iing véi cdc phwong
dn xdy dung khdc nhau ciia hé chita Son La, Ha Ngi.

3. B4o cao tong két Dé tai nghién ctru cap Bo (2016), “Nghién ciru co s6 khoa hoc tinh todn boi
ling hé thong ho chira bdc thang. Ap dung thi diém cho séng Pa”.

APPLICATION OF HEC-6 MODEL TO COMPUTE
SEDIMENTATION IN THE RESERVOIR CASCADE OF
LAI CHAU, SON LA, HOA BINH ON DA RIVER MAIN STREAM

Nguyen Van Dai”, Dang Quang Thinh®, Le Thi Hieu®, Nguyen Kim Tuyen®”
(DInstitute of Meteorology, Hydrology and Climate change
@Department of Meteorology, Hydrology and Climate change

Abstract: There have been a lot of reservoirs to be built and operated on rivers for different pur-
poses. However, it is very difficult to estimate reservoir sedimentation, especially in areservoir cas-
cade due to lack of the measured data and calculation method. The main content of this paper is to
introduce application of the HEC-6 model forcalculating sediment deposition in the reservoir cas-
cade ofLai Chau, Son La, Hoa Binh on the Da river main stream.

Key words:Reservoir cascade, model, HEC-6.
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) 'CAC PHUONG PHAP PANH GIA TINH
DE BI TON THUONG - KHA NANG AP DUNG PANH GIA

TINH DE BI TON THUONG HAN -

MAN KHU VU'C

DPONG BANG VEN BIEN SONG MA

Lé Thi Thuwdong — Truong Pai hoc Tai nguyén va Moi truong Ha Noi

Viét Nam thoi gian gay dady, thién tai ngdy cang tro nén nghiém trong Vé tan sudt va

O—:?‘o I6n lam anh hwong dén doi song kinh te xd hoi cuia con nguoi. Pdc biét sw khoc

liét ciia han han, xam nhdp mén gay ra cuéi nam 2015, dau nam 2016 da lam cho hién

twrong thiéu mede va xam nhdp man qud sdu vdo trong néi dong voi nhirng vung giap blen trong do

¢6 dong bang ven bién song Ma lam thiét hai khéng nhé vé nguwoi va tai san, lam cho méi doi tuwong
ciia khu viee cang tré- nén dé bi ton thu’ong hon trudc thién tai han - man.

Bai bao ndy sé trinh bay hu’o‘ng tiép cdn va kha ndang dp dung ddnh gid tinh dé b ton thwong han

—man vung dong bang ven bién song M lam co sé cho viéc ra quyét dinh phong chong va giam nhe

thién tai.

Tir khéa: Dé bi ton thwong, han - man, giam nhe thién tai.

1. Mé dau

Han han, xam nhap man thoi gian gén day da
xay ra rat nghiém trong. Nam 2015, dau nim
2016 khi han han, xAm nhap man lai dién ra vo
cung khic nghiét thi viéc dbi phé va phong
chéng han — man van con mang tinh thoi su va
c6 y nghia thyc tién. Ving cira song M3 thudc
Thanh Hoéa, trong nhitng ndm gan day da dién ra
tinh trang xam nhép man tién sau vao trong noi
dong. D6 min & cira song khoang 30 - 32%o va
giam dan vé phia thuong ngudn theo muc do
giam dan ctia thuy triéu. Tinh d&én nam 2014, trén
song Ma tai Him Rong nong d6 man 1a 12,6%o,
trén song Lén tai Phong Loc 1a 14,1%0. Do ndng
d6 min qua cao nhiéu hé thong 1y nudc trong
khu vuc khong con dam bao cip nudc 1am anh
huong dén 20.000ha dit canh tac va doi séng
nhan dan trong khu vuc. Hién nay, xu thé bién
d6i d6 man trén cac nhanh séng Mi dang ting
nhanh. Nhiing tac dong cua tinh trang han - man
dén kinh té - x4 hoi cling nhu méi truong ty
nhién 14 rat 16n va hé qua 1a doi séng con ngudi
va moi trudng tu nhién tré nén dé bi tén thuong
hon. Bai b4do nay s€ phan tich, trinh bay céac
phuong phap danh gia dinh luong tinh d& bi ton
thuong bang cach xay dung chi sd. Tir d6 lya
chon phuong phéap phu hop véi khu vue nghién

ctru, hd tro cho viée ra quyét dinh tmg phé voi
nhiing dot han - man cuy thé tai khu vuc nghién
ctru phuc vu quy hoach phong chéng thién tai
han - man

2. Téng quan vé cac phwong phap danh gia
tinh d& bi tén thuong

2.1. Khdi ni¢m tinh dé bj ton thuwong

Cac nghién cuu trong linh vyuc khoa hoc tu
nhién khi danh gia tinh dé bi ton thuong thuong
tiép can theo hudng chu trong vao khai niém rui
ro va cac hé théng vat 1y dé xac dinh tinh dé t6n
thwong ma ban dau it xét dén nhiing dic diém
kinh té x hoi cua hé théng, trong khi do6 céc
nghién cuu trong linh vuc khoa hoc xa hdi lai
thudng nhic dén thuat ngir tinh dé bi ton thuong.
Khai niém tinh dé& bi ton thwong duoc cac nha
khoa hoc x4 hoi gin v6i nhom cac yéu td kinh té
- x4 hoi. Trong cach tiép can nay thi tinh dé bi
t6n thuong lai tap trung vao ning luc con ngudi
dé ddi pho voi mbi nguy hiém va kip thoi khoi
phuc lai cac thiét hai va ton that.

C6 rat nhiéu khai niém tinh dé bj t6n thuong
dugc sir dung, tuy nhién co thé tong quat thanh
03 truong phai:

Trudng phai thir 1: Theo ngdn ngit Latin “ton
thwong” c6 nghia 1a su ton hai. O mirc do rat co
ban, dé bi ton thuong co thé duoc dinh nghia la

TAP CHI KHi TUQONG THUY VAN
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“thiét hai tiém nang” (Cutter, 1996) hoac “kha
nang bi thuong” (Kates 1985, Dow 1992).

Trudng phéi diém thir 2: Nam 1994, Blaikie
cho rﬁng: D2 bi ton thuong duogc hiéu 1a cac dic
tinh ctia mot nguoi hodc nhdém ngudi vé ning luc
cta ho ¢6 thé dy doan, dbi pho va phuc hoi tir
cac tac dong ma thién tai gy ra. N6 13 su két hop
cua cac yéu td x4c dinh mac d6 ma & do cude
séng va sinh ké cua cong déng duoc dat tai rai ro
béng mot su kién roi rac va nhan dang no trong
tu nhién hodc trong xa hoi.

Truong phai thir 3: Trong diéu kién tiép xtic
v6i mot sd khung hoang hodc cang thang, tinh
d& bi ton thuong khong chi tiép xuc véi su nguy
kiém ma con phu thudc vao kha ning d6i pho
cua nhitng nguoi bi anh huong boi n6 (Ander-
son va Woodrow 1991; Dow 1992; Watts va
Bohle 1993; Cutter 1996; Clark ccs 1998; Wu
ccs 2002).

SAR (1996) di dinh nghia tinh d& bi ton
thwong nhu mirc d6 ma bién doi khi hau co thé
gdy t6n hai hay bt loi cho hé théng; n6 khong
chi phu thudc vao d§ nhay ma con phu thude vao
kha ning thich ing ctia cong dong voi didu kién
khi hau thay d6i. Trong dinh nghia nay bao gom:
dién 10, tinh nhay, kha ning phuc hdi cua hé
théng dé chdng lai cac mdi nguy hiém do anh
huong ctia bién ddi khi hau.

Céc khai niém va dinh nghia ¢ trén da thé
hién sy phat trién cta cac nghién ctru vé tinh dé&
bi ton thuong dang dan di theo nhom quan diém
thir 3 va lién quan dén ca linh vuc tu nhién, kinh
té va xa hoi cta hé théng.

Khai niém tinh dé& bi t6n thwong ma tac gia
sit dung dua trén quan diém cta Uy ban lién
chinh phu vé bién doi khi hau (IPCC): “Tinh d&
bi ton thwong 1a mirc d6 ma & d6 mot hé théng dé
bi anh huong va khé co thé chong chiu véi cac
tac dong ti€u cuc cua thién tai. N6 dugc xac dinh
trong diéu kién ty nhién, kinh té - xa hoi va moi
truong thong qua d6 phoi nhiém, tinh nhay va
kha ning chdng chiu trudc nguy co xay ra thién
tai”.

Tir 6 khai niém tinh dé bi ton thwong xét
trong mbi quan hé han — man duoc hiéu 1a muc

TAP CHi KHi TUQNG THUY VAN

d6 ma & d6 mot hé théng d& bi anh huong va kho
6 thé chéng chiu véi tdc dong ti€u cuc cua han
- man.

22, T 5ng quan cdc cdac phwong phap danh
gid tinh dé bi ton thwong

Conner (2007) da tinh toan chi sé dé bi tén
thuong do lii bang cac bién phap cong trinh va
phi cong trinh. N6 thé hién kha nang chéng chiu
ctia cong ddng dan cu, chua xét dén d6 phoi
nhiém cua hé thong trude nguy co .

Zhen Fang (2009) da st dung ba mo-dun:
thich Gmg, tinh d& bi ton thuong xa hoi va thiét
hai. Trong d6 mo - dun thiét hai tap trung xét dén
céc thiét hai vé kinh té, dan tdc va co s ha
tang...con cac yéu t6 khac chwa xét dén hodc co
xét dén nhung con so sai.

Khai niém tinh d& bi t6n thuong duoc tac gia
Nguyén Mai Diang (2010) mé rong va khai quat
hon trong nghién ctru vé riii ro do i ¢ viing song
Day, song Héng, bao gém: mat d6 déan sd, nhan
thirc ciia cong dong, cac cong trinh phong 1, su
6 nhiém, x6i mon...Nghién ctru di danh gi4 tinh
dé bi ton thuong thong qua viéc xdy dung cac
chi s6 ri ro, tuy nhién cac tham sé duoc dua vao
dé tinh toan chwa bao trim va phan anh hét cac
yéu t x4 hoi, trong d6 c6 yéu té quan trong nhat
la tinh hinh st dung dét chua dugc xem xét.

Trong qua trinh xdy dung bé chi sb va ban do
ton thuong do 1 cho luu vuc song Thach Han,
Quang Tri Bang Binh Kha (2011) ciing da xét
dén d6 phoi nhiém, tinh nhay va kha ning chong
chiu. Tuy nhién nghién ctu chua di sau vao
nghién ctru tinh dé bi t6n thuong cho timg dbi
tuong cu thé va danh gia chua khach quan vé kha
ning chdng chiu cua ngudi dan do sé luong
phiéu diéu tra chua nhiéu (32 phiéu).

Theo Ha Hai Duong (2012) khi danh gia tinh
trang dé bi ton thuong bién ddi khi hau thi can
xét dén ba tiéu chi 1a d6 phoi nhiém, tinh nhay va
kha nang chéng chiu. Cu thé hon, Tran Thuc
(2012) da xay dung quy trinh danh gia tinh dé bi
ton thuong do bién d6i khi hau dbi voi nong
nghiép v&i dé tai “Nghién ctru xdy dung quy
trinh danh gia tinh dé bi t6n thuong do bién dbi
khi hau anh huong dén noéng nghiép”.
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Véi viée danh gia tinh d& bi ton thuong trong
bbi canh bién ddi khi hau ciia thanh phd Can
Tho, Ngé Thi Van Anh (2013) d3 xem xét dén
cac thanh phan: d6 phoi nhiém, d6 nhay va kha
ning chdng chiu. Tuy nhién, cac bién duoc xac
1ap cho cac thanh phan lai thong qua phuong
phap tich hop ban d6. Vi thé tiéu chi d phoi
nhiém, tinh nhay va kha ning chéng chiu chua
duoc thé hién rd rang.

Cin Thu Vin (2015) da thuc hién dé tai
“Nghién ctru xac lap co sé khoa hoc danh gia
tinh d& bi tén thuong do 1d luu vuc séng Vu Gia
- Thu Bdn phuc vu quy hoach phong chdng thién
tai”. O day tac gia xét kha toan dién cac yéu t6 vé
tu nhién, kinh té, xa hoi va méi truong, cac tham
s6 dua vao nghién ctru ciing twong dbi day du.

Véi viée danh gia ning lyc thich nghi dbi véi
xam nhap man trong san xuat néng nghiép tai
cac ving ven bién tinh Tra Vinh, V4 Thanh Danh
(2015) da trinh bay muc do thich nghi ¢ ca hai
cAp d6 nong ho va cong dong dbi voi xam nhap
man béng viéc sir dung s6 lidu diéu tra cac ho
san xudt lua, hoa mau va nudi trong thiy san.

Str dung phuong phap dong luc - niang luc két
hop véi phuong phap didu tra khao sat, Pao
Khoi Nguyén (2015) da danh gia nang luc thich
ung cua nong dan tinh Tra Vinh dudi tac dong
cua xam nhap man thong qua cdc nhom ndng
Tuc.

Qua cic nghién ciru trén c6 thé thiy rang,
viéc tién hanh nghién ctru 1y thuyét tinh dé bi ton
thuong do han han, xdm nhap man thong qua cac
yéu t6: PO phoi nhiém, tinh nhay, kha ning
chéng chiu mang tinh tong quéat va c6 y nghia.

3. Phan tich, dé xuit phwong phap danh
gia tinh dé bi ton thwong han - man

Trén co s& dic diém khu vuc nghién curu, kha
nang nguon sd liéu va khai niém vé tinh d& bi ton
thuong dugc chon (muc 2.1), trong nghién ctru
nay s€ st dung phuong phap danh gia thong qua
b chi s6. Chi s d& bi ton thuong dugc xem nhu
1a ham s6 cua céc tiéu chi: do phoi nhidm, tinh
nhay va kha ning chong chiu theo cong thirc sau:

V=A1(E, S, A) (D)

Trong d6: V - chi s6 dé bi tén thwong han -
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man (Vulnerability);

E - D6 phoi nhiém (Exposure); S -Tinh nhay
(Sensitivity); A - Kha nang thich ung (Adaptive
Capacity).

Cu thé: Do phoi nhidm chi mirc d6 phoi bay
ctia hé théng nam trong viing nguy co anh hudng
cua han - man. Tinh nhay dugc hiéu 12 biéu hién
ctia hé thong xa hoi thong qua cac hoat dong
séng cua con ngudi trude tai bién han - man;
Kha ning chdng chiu (ning luc ddi pho, sy hd
trg, curu trg, moi truong, h¢ sinh thai...).

3.1. Phwong phdp thir nhit (phwong phdp
Ibidun O.Adelekan)

Chu yéu duya vao hinh thirc diéu tra xa hoi hoc
thong qua phiéu cau hoi theo thang Liker (5 mtrc
d6) két hop véi nién giam thong ké. Tiép do,
chuan hoa dir liéu diéu tra va tinh trong s6 timg
yéu t6 E, S, A. Cubi cung phan tich, danh gia
mirc d6 ton thuong thong qua gia tri V tinh duoc
(cong thuce (1)).

Nguén dir liéu theo phwong phap nay duoc
thyc hién théng qua bang cu hoi dugc thiét ké
theo thang Liker (5 muc d9) bao gdm: Chi sb
dién 16 (d6 phoi nhiém), vi tri anh huéng han -
man, n6ng dd man, hi¢n trang str dung dat...Chi
s6 tinh nhay: loai hinh nha ¢, nhan thuc vé nguy
co han - min, sy chuin bi cho viéc xuit hién
thién tai han - man...; Chi s6 kha nang chéng
chiu: kinh nghiém chéng han - man, ning lyc d6i
phé, quan 1y va su hd tro clia cong déng; Chi sb
kinh té - x4 hoi: do tudi, gi6i tinh, trinh d6 hoc
van, nghé nghiép, thu nhap (nién giam thng ké).

Sau khi thu thap cac phiéu tra 1i ciia cac ho
dan ciing nhu cua chinh quyén trong ving
nghién ciru sé& tién hanh chuan héa dit liéu diéu
tra va tinh trong sb timg yéu td E, S, A. Cudi
cung phan tich, danh gid mac do ton thuong
thong qua gia tri V tinh duoc (cong thuc 1). Tuy
nhién phuong phap nay c6 nhuoc diém 1a thoi
gian tién hanh thu thap phiéu diéu tra c6 thé bi
kéo dai va mang tinh chii quan nhiéu.

3.2. Phwong phdp thw hai (phwong phdp
Alexander Feteke) [1]

Theo hudng tiép can nay, tinh dé bi ton
thuong bao gom: tiép xtic, nhay cam va kha ning

TAP CHI KHi TUQONG THUY VAN
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ctia cac don vi nghién ctru trong mdi nguy hiém
cu thé.

Chi s6 SIFVI dugc xac dinh boi phuwong trinh
trong s6 ba thanh phan: SSI - Chi s nhay ctia xa
hoi; IDI - Chi s6 mat do co so ha tﬁng; EI - Chi
s6 dién 16 thé hién qua cong thuc:

SIFVI = (SSI-3) x 100 x (EI) x (IDI)

Nhuoc diém cua phuong phap nay 1a chi yéu
tap trung vao vi¢c xac dinh tac dong vé mat x3
hoi cia thién tai han - man.

3.3. Phwong phap thir ba (phwong phap

Shantosh Karki) [6]

Chuong trinh Rimng va cudc séng di dé xuat
cong thirc tinh d& bi ton thuong nhu sau:

Chi s6 d& b ton thuong = (tin suét + dién 10)
x murc d¢ nghiém trong.

Phuong phap don gian nhung nhugc diém
ctia phuong phap nay khong tinh dén nhing tac
dong xa hoi cua han - méan.

3.4. Phwong phap thir tw [7]

a) Villagran de Leon (2006) di dé xuat mdi
quan hé gitra tinh dé bi thuong, sy 10 dién, nhay
cam va kha ning chng chiu nhu sau:

Chi s6 dé bi ton thuong = [(Dién 16) x (Tinh
nhay)] / (Kha ning chéng chiu).

Phuong phap nay xét dén tinh d& bi ton
thuong ¢ cac quy mo khac nhau tur trung wong
dén dia phuong, do do6 co thé ap dung & bat ky
khu vue nao. Tuy nhién no lai yéu cau phai co
s6 liu diéu tra cu thé va chi tiét vé ca ba tiéu chi:
Dién 19, tinh nhay, kha nang chéng chiu.

b) Vién gido duc UNESCO IHE lai dé xuét
mot dang quan hé khac nhu sau:

Chi s6 dé bi ton thuong = Dién 16 + Tinh nhay
- Kha ning chdng chiu

¢) Messner va Meyer (2006) ciing da d& xuét
quan h¢ dang don gian nhu sau:

Chi s6 dé bi t6n thuong = Dién 16 - Kha ning
chdng chiu

0 phuong phép nay ti€u chi kha nang chéng
chiu dugc két hop tir tiéu chi tinh nhyaj va kha
ning phuc hdi mang tinh tong quét. Tuy nhién
d6 chinh xéac chua cao, két qua khéng dong nhét.

3.5. Dé xuit lwa chon phwong phap

Tur cac phuong phap ¢ cac muc 3.2, 3.3, 3.4

TAP CHi KHi TUQNG THUY VAN

cung v6i nhiéu nghién ctru di dé xuét ra cac cong
thirc thi c6 tong hop lai thanh hai dang cong thirc
tich va cong thirc tong:

Cong thire tich: 'V =X73,x Xy x ...x X, (2)

Cong thuc tong: vV = i XiXw, 3)

Trong d6: V - Chi s§ dé bi ton thuong;
X Cac ti€u chi, wi: trong s6 céc tiéu chi; n: téng
s0 bién.

Cong thirc (2) c6 vu diém khoang dao dong
gia tri chi s nho nén it xay ra gia tri thién 16n.
Tuy nhién, nhugc diém 1a néu mot trong céc tiéu
chi nhan gia tri béng 0 thi chi sb s& nhan gia tri
bang 0. Nguoc lai, cong thirc (3) s& gip kho khin
khi tinh gia tri d& bi t6n thuong ving khong bi
anh huong cua han - man. Tuy nhién, cong thuc
nay cho gia tri chi s6 bang 0 1a rat it, tham chi
khong c6. Mot khu vuce s€ nhan mot gia tri chi )
dé bi ton thuong nhat dinh (>0). Diéu nay phu
hop véi muc dich tinh chi sé d& bi ton thuong
phuc vu quy hoach va quan ly thién tai han -
man.

Vi vay, nghién ctru s€ st dung cong thirc cong
dé xac dinh chi sé dé bi tén thuong han - man.
Cu thé nhu sau: V5 =E; X Wy, +S;XWg —A X W, (4)

Trong do: Vj: chi sb tén thuong han - man;

Ej: gia tri tiéu chi do phoi nhiém;

Sj: gia tri ti€u chi tinh nhay; ’

Aj: gia tri tiéu chi kha nang f:héng chiu;

WE; WEs WG; WA - trong s6 cua 4 tiéu chi
(tong gia tri cua 4 tiéu chi bang 1)

Céc yéu té nay c6 don vi khac nhau nén ta
can phai dong nhét cac yéu té d6 bang phuong
phap st dung trong bao cio chi sd Phat trién con
nguoi cua UNDP, 2006. Theo phuong phéap nay
cac yéu tb can chudn hoa s& co gia tri ndm trong
khoang tir 0 - 1. St dung cach tinh trong sb
khong can bang dé xac dinh trong s ciia cac yéu
t6: do phoi nhiém, tinh nhay va kha nang chong
chju. Tir d6 tinh duoc gia tri cua chi s6 d& bi tén
thuong theo cong thirc (4). Pong thoi xay dung
ban d6 tinh d& bi ton thuong tir sy két hop céac
ban db thanh phan (d6 phoi nhiém, tinh nhay,
kha ning chéng chiu).

Cho dén nay cac nghién ctru vé luu vuc song
M3 1a kha nhiéu, chinh vi vy phan da cac s6 liéu
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vé diéu kién tu nhién, kinh té - xa hoi hay cac
ban dd s6, ban dd sir dung dét, ban d6 DEM da
duoc x4y dung va tong hop. Hon nita di co
nhitng nghién ctru budc dau vé tinh d& bi tén
thuong xam nhap man ¢ nudc ta nhu cia Vo
Thanh Danh va Pao Khéi Nguyén (2015). Vi
vay voi s liéu yéu cau ctia phwong phap di chon
thi viéc danh gia tinh d& bi ton thuong do han -
man ¢ muc do toan dién hon cho vung d@)ng
bang ven bién song Ma 1a hoan toan c6 thé thyuc
hién duogc.
5. Két luan

C6 rét nhiéu quan diém ciing nhu dinh nghia
khac nhau vé tinh dé bi ton thwong, tuy nhién da
phan cic quan diém cho ring tinh d& bi ton
thuwong 14 ham phu thudc vao ba yéu t6: Do phoi
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nhidém, tinh nhay va kha niang chéng chiu.
Phuong phap xiy dung bo chi s6 1a mot phuong
phép hiru hiéu dé chuyén cac yéu t6 dinh tinh
sang cac yéu t6 dinh lugng khi danh gia tinh d&
bi ton thuong. Viéc sir dung cong thic tong (4)
dé xac dinh gia tri cua chi s6 dé bj ton thuong
han - man la phu hgp véi khu vuc nghién curu.
Gi tri cua tinh d& bi ton thuong s€ dugc tinh tur
céc tiéu chi thanh phan, dong thoi ban d6 tinh dé
bi ton thuong ciing s& duoc xdy dung tir viéc két
hop céac ban do thanh phan (d6 phoi nhiém, tinh
nhay, kha ning chéng chiu). Bai bao nay chi
dirng lai & mirc d6 dua ra huéng tiép can nghién
ctru, két qua dinh lugng s€ dugc trinh bay trong
bai bao sau.
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VULNERABILITY ASSESSMENT METHODS - APPLICABILITY OF

THOSE METHODS TO THE DROUGHT AND SALINITY INTRUSION
IN THE MA RIVER DELTA

Le Thi Thuong - HaNoi University of Natural Resources and Environment

Abstract: In Vietnam, natural disasters is currently becoming extreme and serious in terms of
frequency an magnitude affecting significantly to social - economics. Particulary, the extreme
phenomena of the drought and salt intrustion which happened in the end of the year 2015 and the
begin of the year 2016 caused deeply disasters of water shortage and saltwater intrusion inside the
lanhs of the coastal line of Vietnam, especially in which the Ma river delta in one of the most affected
deltas. These disasters also caused the tremendous damage on people lives and property. This leads
to the increasing of vulnerability of the coastal area before the drouhgt - salt in trusion disasters.

This paper present approaches and applicability of vulnerability assessment methods to the
drought - salinity intrusion in the Ma river delta. The study will also be a fundamental of decision
making aiming to prevent and mitigation natural disasters.

Keyword: Vulnerability, drought - saltwater intrusion, mitigation natural disasters.
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SU DUNG PHUONG PHAP THONG KE
TRONG LY THUYET QUA TRINH NGAU NHIEN DE
PANH GIA CAC PAC TRUNG SO CUA BUI PM;, TAI

CAC TRAM PO TU PONG

Tran Thi Thu Hwong - Tong cuc Moi truong
Pham Ngoc H - Trung tdm Nghién ctru Quan tric va M6 hinh hoa Méi truong,
truong Pai hoc Khoa hoc Ty nhién, Pai hoc Qué)c gia Ha Noi

chuoi so lieu quan trac bui PMo cia cac tram quan trac moi truong khong khi ty dong

Bdi bdo stk dung phirong phdp thong ké trong Iy thuyét qud trinh ngau nhién dé danh gid

c6 dinh hodc di dong va ap dung tinh todan cdc ddc trung s6 clia PM 10 cho 3 tram

quan trac méi trwong khong khi tw dong cé dinh: Lang - Tp. Ha Ngi, Pa Nang - Tp. Pa Nang, Nha
Bé - Tp. Ho Chi Minh. Két qud tinh todn cho thdy: cdc dwong bién trinh ngdy dém va hé sé bién déng
déu cé cuee tri (cue tiéu va cue dai) trong ngay, do chiing bi anh hwéng ciia bién trinh ngay dém ciia
cdc yéu to khi tiwong dan dén PM,o khéng phdi la qud trinh ngdu nhién dieng. Vi vy khi thiét lap cdc
bai todn néi/ngoai suy hodc dw bdo PMiondi riéng va cdc théng sé khéc (SOs, NO», TSP, v.v...) néi
chung can phai xem xét dén nhitng nguyén nhdn nay.

Tir khéa: Bui PM o, phwong phdp thong ké.

1. Mé dau

Theo dinh nghia vé dai luong ngau nhién, cac
yéu t6 khi twong va cac thong s6 moi truong
khong khi (SOz, NOy, CO, Os, TSP, v.v.) c6 thé
xem nhu dai lugng ngau nhién X(r, t) bién doi
theo khong gian T va thoi gian t. Khi xét tai 1
diém khong gian cd dinh, thi X tré thanh qué
trinh ngu nhién, nghia la X= X(t). Ung dung ly
thuyét qua trinh ngiu nhién dé tinh toan cac dic
trung s6 cho yéu t& PMo tai 03 tram quan tric
mai truong khong khi tu dong ¢ dinh thudc 03
khu vuc phia Bic, mién Trung va phia Nam.
Trén co s¢ d6 tim ra quy luat bién d6i cua bién
trinh ngay dém, nhiéu dong, phuong sai, d6 léch
chuan va hé s6 bién dong ctia PMio theo 24 gio
ung voi trng mua theo dac trung khi tuong thuy
van cua tung vung.

2. Phwong phip tinh cac dic trung so ciia
qu trinh ngiu nhién

Vi s6 lidu quan tric va qui toan d6i vai cac
thong s6 moi truong khong khi theo timg gid
trong ngay (24 6p) nén ta khong thé sir dung tinh
Egodic [1], do do can tinh céc dic trung s6 dua

TAP CHi KHi TUQNG THUY VAN

trén phép lay trung binh thdng ké theo tap hop
cac thé hién ngay ctia qua trinh ngau nhién X(t),
xac dinh bdi cong thirc sau:

T

— 1
X =— dt
T,!Xit)

(1

Trong d6 T 1a d6 dai thoi gian Iy trung binh
ngay (chu ky ngay T= 24h, chu ky thang T= 28-
31 ngay v.v...)

Trén thyuc té ta khong c6 dang giai tich cua
X(t) nén nguoi ta thay viéc 1dy trung binh X(t)
theo cac thé hién ngay bang phuong phap liy
trung binh s hoc, xac dinh boi cong thic sau:

ZO=2Y ® @
L8

Trong d6, xi(t) 1a cc gid tri quan tric theo
thoi gian t cua thé hién ngay X(t).

So dd minh hoa cho phép lay trung binh cia
qué trinh X(t) khong théda man tinh Egodic dugc
trinh bay ¢ hinh 1.

Ky hiéu X(t) 1a mot thé hién cua qua trinh
ngau nhién, con cac gid tri ciia X(t) bang x(t), khi

S thang 12 - 2016



d6 cac duong thang vudng goc voi truc hoanh t
s& cat cac thé hién cua X(t) tai nhiing diém co
tung d6 bang x(t1), x(t2), x(t3),..., x(t24). Mdi
lat cat duoc goi la mot thiét dién cua qua trinh
X(t). Nhu vay, viéc lay trung binh cua X(t) tai
thoi diém t=1, 2, ..., 24 duoc goi 1a phép lay
trung binh theo tap hop céac thé hién khong thoa
man tinh Egodic. Tinh Egodic chi 4p dung duogc
trong truong hop X(t) 1a qua trinh dung, nghia
1 thay thé cho phép trung binh theo tap hop bang
phuong phap trung binh theo 1 thé hién khi .
Tuy nhién nhiéu cong trinh nghién ctru cho thay
d6i voi méi trudng khong khi thi tinh Egodic
khong thoa man [2-9]. Vi vay, trong cong trinh
nay, cac tac gia su dung phuong phap trung binh
theo tap hop céac thé hién dé tinh cac dic trung
sO.

X2 b
X3 b

Xy

0123 45¢6 738 24 t (gio'

Hinh 1. So d6 phép trung binh héa theo tdp
hop cdc thé hién

Hai dic trung sé co ban cua X(t) 1a gid tri
trung binh X (8 va hé s6 bién dong Ix(t) duoc
cac tac gia tinh toan:

- Gia tri trung binh X (9 theo cong thirc (2)

Pé tinh hé s bién dong can tinh phuong sai
va d6 1éch chuén theo cac cong thirc sau:

- Phuong sai c6 loc sai s6 ngau nhién [2]:

R S
01 (9= 20 x0)] 5

- O day nhiéu dong la:
X=X ®t

- B¢ 1éch chuan co6 lgc sai s06 ngau nhién:

“)

o, (5= \/nl_li[( (o)) 5)
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- H¢ so0 bién dong:

L (9= 2 o 100

x (6)

3. Tinh toan cac dic trung s6 ciia bui PMo
tai 03 tram quan tric ty dong Lang - Tp. Ha
Noi, Pa Ning - Tp. Pa Ning, Nha Bé - Tp. Ho
Chi Minh

Ap dung céac cong thirc tinh gia tri trung binh
va hé sd bién dong cho PM.

Céc dic trung s6 ciia PMio ¢6 don vi twong
L’I'I’lgl EPM 10 (t') > GliM 10 (tj = (/u g/ m3)2 va
O, (D= (1 g'm?) ,hé sd bién dong IPMio(t)
tinh theo %.

3.1. Tinh todn cdc ddc trung sé ciia bui
PMjqg

Thay X bang thong s6 PMi, khi do:

- Tinh gi4 tri trung binh X =, (9 theo cong
thue (2)

- Tinh phuong sai © o ., (O theo cong thuc (3)

- Tinh d léch chudn (9
thue (5)

- Tinh hé s bién dong IPMio(t) theo cong
thue (6)

3.2. Két qua

Dtr liéu tinh toan:

Oem,, theo cong

Dé co du dir liéu dam bao do chinh xac tinh
toan cac dic trung sd cia PMio, cac tac gia lua
chon s& litu cia mua khé nam 2007 tur
01/10/2007 - 31/3/2008 cho tram Lang - Tp. Ha
Noi, tur 01/01/2007 - 31/07/2007 tng v6i tram
Da Ning - Tp. Pa Ning va tr 01/12/2007 -
30/4/2008 cho tram Nha B¢ - Tp. H5 Chi Minh
theo hudng dan [10].

Két qua tinh toan:

Két qua tinh toan cac dic trung s PMio cho
03 tram Lang, Pa Niang va Nha Bé dugc trinh
bay tuong tmg & cac bang 1-12, va d6 thi minh
hoa tai cac hinh 2, 3.

Tram Lang - Tp. Ha Noi

TAP CHI KHi TUQONG THUY VAN
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Bdang 1. Gia tri trung binh cua bui PM o mua kho nam 2007 tai tram Lang (ug/m?)

Gio 1 2 3 4 5 6 7 8 9 10 11 12
)_(PMW 112,04 | 104,09 | 107,31 | 106,34 | 113,77 | 110,13 | 114,05 | 117,36 | 127,18 | 113,86 | 107,01 | 97,19
Gio 13 14 15 16 17 18 19 20 21 22 23 24
)_(])Mm 91,60 | 84,09 | 89,87 | 86,604 | 97,39 | 103,86 | 118,40 | 121,35 | 126,72 | 121,73 | 121,98 | 117,88

Bang 2. Gia tri phwong sai cua PMo miia kho nam 2007 tai tram Lang (ug/m’)?
Gio 1 2 3 4 5 6 7 8 9 10 11 12

G py,, | 4607,29 | 4398,63 | 4861,97 | 5884,99 | 7549,94 | 6708,62 | 5672,91 | 5599,73 | 6050,41 | 5090,93 | 4011,88 | 3580,00

Gio 13 14 15 16 17 18 19 20 21 22 23 24
O pm,, | 2728,13 | 2342,67 | 2306,31 | 2389,44 | 2898,61 | 3751,51 | 4693,83 | 5413,72 | 6044,91 | 5515,67 | 5953,63 | 5778,37

Bang 3. Gid tri d léch chudn ciia PM o miia khé nam 2007 tai tram Léng (ug/m? )

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

Opym,, | 67,8 | 66,3 | 69,7 | 76,7 | 86,8 | 81,9 | 753 | 748 | 77,7 | 71,3 | 63,3 | 59,8
8 2 3 1 9 1 2 3 8 5 4 3

Gio 13 14 15 16 17 18 19 20 21 22 23 24

Opm,, | 52,2 | 484 | 48,0 | 48,8 | 53,8 | 61,2 | 68,5 | 73,5 | 77,7 | 74,2 | 77,1 | 76,0
3 0 2 8 4 5 1 8 5 7 6 2

Bang 4. H¢ s6 bién dong cua PM o mua kho nam 2007 tai tram Lang (%)
Gio 1 2 3 4 5 6 7 8 9 10 11 12
Iovio | 60,58 | 63,72 | 64,98 | 72,14 | 76,38 | 74,37 | 66,04 | 63,76 | 61,16 | 62,66 | 59,19 | 61,56
Gio 13 14 15 16 17 18 19 20 21 22 23 24
Tomio | 57,02 | 57,56 | 53,44 | 56,42 | 55,28 | 58,97 | 57,86 | 60,63 | 61,36 | 61,01 | 63,26 | 64,49

Bdng 5. Gid tri trung binh ciia bui PMomua khé nam 2007 PM o tai tram Pa Nang - Tp. Pa Nang
(ug/m’)
Gio 1 2 3 4 5 6 7 8 9 10 11 12

XpMm 38,06 | 32,99 | 40,39 | 37,17 | 43,53 | 42,46 | 54,57 | 50,09 | 47,00 | 39,48 | 43,94 | 34,90

Gio 13 14 15 16 17 18 19 20 21 22 23 24

Xpm,, | 33,39 | 30,47 | 33,40 | 32,02 | 37,98 | 36,55 | 40,41 | 34,15 | 37,82 | 33,00 | 36,04 | 34,12

Bdng 6. Gid tri phwong sai ciia PM o miia khé nam 2007 PMotai tram Da Néng - Tp. Pa Nang

(ug/m’)?
Gio 1 2 3 4 5 6 7 8 9 10 11 12
cszw 565,92 | 381,21 | 531,98 | 613,38 | 722,61 | 683,98 | 1159,46 | 861,82 | 776,35 | 396,19 | 1128,43 | 307,26
Gio 13 14 15 16 17 18 19 20 21 22 23 24
GZPM“) 329,80 | 301,13 | 292,61 | 284,05 | 331,80 | 310,07 | 367,51 | 352,18 | 419,48 | 409,55 | 422,86 | 311,21

Bdng 7. Gid tri d¢ léch chuan ciia PMio mita khé nam 2007 tai tram Pa Néng - Tp. Pa Néing (ug/m?)

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

Opu,, | 23,79 | 19,52 | 23,06 | 24,77 | 26,88 | 26,15 | 34,05 | 29,36 | 27,86 | 19,90 | 33,59 | 17,53

Gio 13 14 15 16 17 18 19 20 21 22 23 24

Opym,, | 18,16 | 17,35 | 17,11 | 16,85 | 18,22 | 17,61 | 19,17 | 18,77 | 20,48 | 20,24 | 20,56 | 17,64
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Bdng 8. Hé s6 bién dong ciia PMig miva khé nam 2007 tai tram Pa Nang - Tp. Pa Nang (%)
Gio 1 2 3 4 5 6 7 8 9 10 11 12
T | 62,51 | 59,19 | 57,10 | 66,63 | 61,76 | 61,59 | 62,40 | 58,61 | 59,28 | 50,41 | 76,45 | 50,23
Gio 13 14 15 16 17 18 19 20 21 22 23 24
Toaio | 54,39 | 56,95 | 51,22 | 52,63 | 47,96 | 48,18 | 47,44 | 54,96 | 54,15 | 61,32 | 57,05 | 51,70

Tram Nha Bé - Tp. H6 Chi Minh

Bang 9. Gia tri trung binh cua bui PMio mua kho nam 2007 tai tram Nha Be - Tp. Ho6 Chi Minh
(ug/m’)

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

Xom,, | 37,78 | 35,58 | 40,56 | 38,50 | 44,85 | 44,77 | 57,68 | 53,25 | 52,63 | 42,35 | 45,97 | 41,34

Gio 13 14 15 16 17 18 19 20 21 22 23 24

Xom,, | 45,59 | 39,96 | 40,51 | 33,98 | 37,19 | 32,81 | 35,89 | 32,80 | 38,06 | 31,70 | 36,67 | 33,45

Bang 10. Gid tri phirong sai ciia PM o miia khé nam 2007 tai tram Nha Bé - Tp. Ho Chi Minh
(ug/m’)?
5 6 7 8 9 10 11 12

Gio 1 2 3 4
GZPM10 123,86 | 96,37 | 109,61 | 195,84 | 341,54 | 405,45 | 504,98 | 300,80 | 301,70 | 189,81 | 188,76 | 186,67
13 14 15 16 17 18 19 20 21 22 23 24

Gio
O pm,, | 236,98 | 357,62 | 484,05 | 289,17 | 338,86 | 164,65 | 345,40 | 81,06 | 116,21 | 107,08 | 140,87 | 159,95

2

Bdng 11. Gid tri @6 léch chudn ciia PMo mixa khé nam 2007 tai tram Nha Bé - Tp. Ho Chi Minh
(ug/m’)

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

Opym,, | 11,13 9,82 | 10,47 | 13,99 | 18,48 | 20,14 | 22,47 | 17,34 | 17,37 | 13,78 | 13,74 | 13,66

Gio 13 14 15 16 17 18 19 20 21 22 23 24

Opym,, | 15,39 | 18,91 | 22,00 | 17,00 | 18,41 | 12,83 | 18,58 | 9,00 | 10,78 | 10,35 | 11,87 | 12,65

Bang 12. H¢ 56 bién dong cua PMio mua kho nam 2007 tai tram Nha Be - Tp. H6 Chi Minh (%)
Gio 1 2 3 4 5 6 7 8 9 10 11 12

Tevio | 43,69 46,84 | 42,19 | 59,61 | 65,16 | 73,53 | 64,97 | 63,87 | 56,86 | 53,77 | 48,55 | 58,49
Gio 13 14 15 16 17 18 19 20 21 22 23 24

Tpvio | 59,38 | 74,47 | 70,89 | 66,52 | 62,00 | 53,59 | 68,37 | 41,03 | 41,86 | 47,59 | 45,62 | 56,90

150.00 -
B) P T T T Lang
= 100.00 | T e D4 Ning
P - - -NhaBé
50.00 - S
000 T T T T T T T T T T T T T T T T T T T 1 .
12345678 9101112131415161718192021222324 (80)

Hinh 2. D6 thi biéu dién bién trinh ngay dém ciia bui PMo mita khé nam 2007 tai 3 tram nghién

cuu (trong vong 24 gio)
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Hinh 3. D6 thi biéu dién hé sé bién dong IPM o mua kho nam 2007 tai 03 tram nghién cuu

Nhén xét:

Déi voi tram Lang, tir hinh 2 cho thdy, néu
lam tron dudng bién trinh thi dudng bién trinh
¢6 2 cyc dai vao lac 9h va 21h g véi cac gia tri
cuc dai tuong tng 127,18 pg/m? va 126,72
pg/md, con cuc tiéu vao thoi diém 14-15h véi gia
tri pg/m?. Gia tri cuc dai vao lac 9h ung voi
trang thai khi quyén chuyén pha tir trang thai can
béng sang trang thai on dinh, con gia tri cuc dai
vao luc 21h (tirc 9h d€m), do birc xa mat troi
giam dan va thuong c6 nghich nhiét xay ra, nén
khi quyén lai dat o trang thai 6on dinh. Gia tri cuc
tiéu vao thoi diém 14 -15h ung véi khi quyén dat
trang thai bat 6n dinh khi cuong do birc xa con
manh [6, 9]. Do d6 cac chat 6 nhidm c6 kha nang
phat tan manh 1én cao, két qua ndng do cac chat
6 nhiém giam di.

Dbdi véi 2 tram Pa Niang va Nha Bé do dic
diém khi hau vé muia kho khéc v6i dic diém khi
hau & Ha Noi, dic biét phan bd 4 mua (xuan, ha,
thu, dong) khong rd nét. Cuong do buc xa trong
mua kho tai 2 khu vuc nay khong bién d6i 1om,
nén cac dudng bién trinh tai day ¢ bién do nho
va c6 dang x4p xi nhu nhau (Hinh 2). Néu 1am
tron cac dudng bién trinh thi ca 2 dudng tmg véi
DPa Nang va Nha Bé ¢6 1 cuc dai vao thoi diém
7h sang tmg v&i trang thai cdn bang phiém dinh,
nén gia tri cyc dai nho, co gia tri khoang 55,89
pg/m?.

Déi voi hé sb bién dong (Hinh 3) cho thiy
hinh dang dd thi co su khac biét gilra cac tram

nghién ctu. Tai tram Lang c6 gia tri 16n nhat
trong ngay vao lic 5h 14 76,38% va thap nhat luc
15h 14 53,44%. Tai tram Da Néng gi4 trj 16n nhit
trong ngay vao lic 11h 1a 76,45% va thap nhat
vao luc 19h 1a 47,44%. Tai tram Nha B¢ gia tri
16n nhat trong ngay vao luc 14h 1a 74,47% va
thap nhat lac 20h 1a 41,03%. Cac gia tri hé s6
bién dong ctia 3 tram nghién ciru dao dong tir
41,03% - 76,45% cho thay tinh bién dong cua
cac khu vuc nghién ctru phu thude vao vi tri dia
Iy va diéu kién khi twong, khi hau twong tng.

4. Két luan

Két qua tinh toan cac dic trung sb cua bui
PMo cho 03 tram Lang, Da Néng, Nha Bé cho
thdy: Cac dudng bién trinh ngay dém cia tram
Lang c6 cuc tri 10 nét (2 cuc dai va 1 cuc tiéu),
con & Nha Bé va Pa Nang chi ¢6 1 cuc dai voi
gia tri nho hon so voi gia tri cuc dai tai tram
Lang. Cac dudng hé sb bién dong cua bui PMio
¢ cac cuc dai va cuc tiéu khong trung véi cac
thoi diém cuc dai va cuc tiéu cua duong bién
trinh. Piéu nay 1a do anh hudng cua bién trinh
ngdy dém cua cac yéu tb khi tuong (toc do va
hudng gid, nhiét 46, d6 4m, ap suét) nén di pha
v dic trung cdu trac cua qua trinh bui PMio. Do
vay, bui PMjo 1a qué trinh khong ding. Nhiing
nguyén nhan niy can dugc xem xét khi thiét 1ap
cac bai toan ndi/ngoai suy bd khuyét s6 liéu thiéu
hut n6i chung hodc cdc moé hinh dy bao bui PMio
n6i riéng va cac thong sd khac noi chung (TSP,
SOz, NOy, ...).
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USING STATISTICAL METHOD IN RANDOM PROCESS THEORY TO
EVALUATE THE CHARACTERISTICS OF PMi) AT AUTOMATIC AIR
ENVIRONMENTAL MONITORING STATIONS

Tran Thi Thu Huong - Vietnam Environment Administrationl
Pham Ngoc Ho - Research Center for Environmental Monitoring and Modeling (CEMM)

Abstract: The article uses the statistical method in random process theory to evaluate observed
data series of PMio at automatic fixed or mobile monitoring stations, and to calculate the
mathematical characteristics of PMio for 03 automatic fixed monitoring stations: Lang - HaNoi, Da
Nang - DaNang, Nha Be - Ho Chi Minh City. The results of calculation show that the diurnal
variations and coefficients of variations have the extreme values (minimum and maximum) of the day
because they are affected by the diurnal variation of meteorological factors leading to the PMo is
not random lamina process. Therefore, the causes of this problem are needed to be considered when
setting up the interpolation and extrapolation or forecasting PMo in particular and other parame-
ters (SO, NO:, TSP, etc.) in general.

Key words: Particulate matter PM o, statistical method.
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UNG DUNG HE THONG PHAN TiCH LU TiCH HQP IFAS
CANH BAO LU THUQNG NGUON
SONG NAM NON VA NAM MO, TINH NGHE AN

Nguyén Xuan Tién®, Lé Hiru HuAn®,
Trinh Ping Ba®, Nguyén Viin Linh®

OPai Khi twgng Thuy van khu vue Bic Trung Bo
@Khoa Thuy van va Tai nguyén nudc - Pai hoc Thuy loi

lit cho thuong nguén song Nam Non va Nam Mg, tinh Nghé An. Day la hai lvu viee co dién

Bdi bdo giGi thiéu mot s6 két qua ving dung hé thong phan tich lii tich hop IFAS canh béo

tich phan 16n & nwée ban Lao, s6 liéu quan trdc Khi twong Thiy van khéng c6. Tdc gia
dd sir dung so liéu miea vé tinh lam dau vao cho hé thong phan tich lii tich hop IFAS dé canh bdo lii
cho viing thirong nguon hai heu viee séng néi trén. Két qua nghién ciru c6 thé dwa vao tac nghiép
hang ngay nham gép phan cho céng tic phong chong lii lut ¢é hiéu qua.
Tu khoa: IFAS, song Nam Non, song Nam Mo, $6 liéu mura vé tinh, canh bao lii.

1. Mé dau

Su phat trién cua cong nghé tin hoc va vién
tham d tao diéu kién san sinh ra nhiéu mo hinh
thuy van, thay luc tién tién trén thé gidi vai
nhiéu wu diém nhu co so 1y thuyét chit ché, toc
do tinh toan nhanh, giao di¢n than thién. [FAS
(The Integrated Flood Analysis System) la h¢
thong phan tich 1i - dong chay do Trung tdm
Qudc té vé quan 1y tham hoa va rui ro tai nguyén
nudc (ICHARM) cua Nhat Ban xdy dung va
phat trién. N6 1a bd cong cy nham du béo, canh
bao 1l hi€u qua va phu hop vai cac luu vyc 16n.
Hé thong nay c6 kha nang sur dung dit liéu mua
thuc do quan tric bé mat hodc dit liéu mua vé
tinh gdbm: Gsmap, Noaa, Nasa....1am dau vao cho
hé théng.

Luu vuc thugng nguén song Nam Non, Nam
Mg, tinh Nghé An, 1a luu vuc c6 dién tich chu
yéu & nudc Lo, s6 lidu quan tric khi tuong thay
van khong co6, hang nam thuong xuyén c6 mua
It xay ra, nén nhom nghién ctu lya chon ung
dung IFAS dé canh bao 1, phuc vu cho cong tac
phong tranh Iyt bao cho thuy di¢n Ban V& va cac
huyén mién nai Tay Nghé An.

TAP CHi KHi TUQNG THUY VAN

2. Gi6i thiéu khu vue nghién ctru va két
qua uwng dung IFAS

2.1. Gidi thiéu khu vwe nghién ciru

Luu vuc hé théng séng Ca bao tram toan b
lanh thd Ngh¢ An voi dién tich toan bo luu vuc
song Ca la: 27.200 km?2, phan Viét Nam la:
17.730 km?. S6ng Ca phat nguyén tir tinh Xiéng
Khoang thudc nudc Cong hoa dan chu nhén dan
Lao, vi tri ngudn séng Ca 103°15'20" kinh do
Pong va 20°10'30" vi d6 Béc. Song chay theo
huéng chii yéu Tay bic - Péng nam qua tinh
Nghé An 1di d6 ra bién Dong tai Ctra Hoi. Nam
Non la thuong ngudn séng Ca va Nam Mo la
mdt nhanh cép I ctia song Ca.

Séng Nam Mo bat ngudn tir diy Phu Sam
Sum c6 d6 cao 2.620 m thudc tinh Xiéng
Khoang Lao, véi dién tich luu vuc 3.970 km?,
chidu dai dong song chinh 1a 160 km. Tinh dén
tram thuy van Muong Xén, dién tich luu vuc
song Nam Mo 1a 2620 km?2. Tram thay vén cap 1T
Mudng Xén do cac yéu t6 sau: Mua, myc nudc,
luu lugng, nhiét do khong khi va nhié¢t d§ nudc;
s6 liéu quan tric tir 1968 dén nay.

Séng Nam Non c¢6 dién tich luu vuc tinh to1
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thuy dién Ban V&: 8700 km?, trong d6 c6 7080
km? thudc dia phan dat Lao chiém 80% dién tich
luu vuc con lai nam & trong nudc, song cod chiéu
dai 272 km. Trong nghién ctru nay, chiing t61 sur
dung s0 liéu luu luong dén ho Ban V& dugc tinh

NGHIEN CUU & TRAO POI

toan dya trén so liéu quan trac muc nude ho do.
2.2. Gidi thi¢u IFAS [1]
Céu tric cua hé théng bao gdm 3 mo hinh bo
phan voi cac chtrc nang nhu bang 1 va hinh 1.

Bang 1. Cdc chirc nang cua 3 mo hinh bo phan

Mo hinh

Chirc nang

Mo hinh nudc mat

Tham xubng tang ngam. Dong chay mat. Lugng trir mat.
Bdc hoi tir mirc nudc ngam. Xuit ra dong trung gian

M6 hinh nudc ngam

Xuét ra dong nudc ngam

M0 hinh trong song

Chay trong long song

r

Sélidu mura vé tinh: internet )
1.3B42RT(NASA) vung che phu : 50N-50S
d6 phan giai khéng gian: 0.257, thoi doan: 3h, thoi gian tré co so liéu sau: 10h
2.GSMaP(JAXA) vung che phu : 60N-60S
dé phan giai khéng gian: 0.1°, théi doan: 1hour, théi gian tré c6 sé liéu sau: 4h
3.Cmorhp, Qmorph(NOAA)

: Tao mang luéi séng tir sé lisu DEM \

GTOPO30(USGS) d¢ phan giai: 1Tkm
hydro1k(USGS) d6 phan giai : 1km
Global Map(ISCGM) d¢é phan giai : 1km

Danh gia cac théng sé (Cai dat san cac théng sé mau
sir dung dat : GLCC(USGS), Global Map(ISCGM)
tham phu : soil texture(UNEP), soil depth(NASA), soil moisture(UNEP)
dia chat: CGWM )

Phan tich dong chay

Xem mat bang, 3 chiéu, bang & dé thj, hoat hinh
Hoat hinh trén Google Earth

Hinh 1. Céu tric ciia IFAS

Mo hinh PWRI trong IFAS bao gom ba mo
hinh bg phan 1a mé hinh nudc mat, mé hinh
nudc ngdm va md hinh nudc trong song. Cac
hinh 2:4 biéu thi cac dic trung va cac thong sb

cua ting mo hinh bd phan noi trén (m6 hinh
nude mit, nude ngam va nudc trong sdng) ciing
cac phuong trinh todn hoc mo ta cac qua trinh
dong chay trong cac mé hinh bd phan. Trong do:

Mua
Dong chay mat:

S (Dong chay sat mat):
M s T[T anh b8/ =Sq)

Tham:
A fu(h -Sfo) / (Sm —SFO)

—Y

Hinh 2. So @6 mé hinh bo phan nuwoc mat

Muwa
Ding ch ay mat:

— E ]“(h Sy )m /
St (Dong chay sat mat):
oo, I a, A fyh=S,) /(S =S4y

Tham:

Avfo(h=Sg,) /(S =Sg0)

Hinh 3. So' do mé hinh bé phdn nuée ngam
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Hinh 4. So' do mé hinh bé phdn meéc trong
long song

Trong do6:
h: d6 cao nuéc trong bé chira, L: Chiéu dai 6
ludi, N: Hé s6 nham Manning,

i: do dbc, a.i: Ty 1¢ tham dong chay gia nhap
theo phuong thing dung;

A: dién tich 6 luéi, fo: do thim tdi da =Ko
(murc tham béo hoa)

M0 hinh dong chay trong long song dugc so
d6 héa nhu hinh 4.

2.3. Két qua trng dung IFAS

2.3.1. Xac dinh luu vue tinh toan

Khoanh ving luu vuc thuong ngudn séng
Nam Mo tinh dén tram thuy van Muong Xén va
thuong ngudn song Nam Non dén thuy dién Ban
V&. Tiép theo, st dung moi trudng IFAS dé thiét
1ap luu vuc, hé thong song, sir dung dat hay 16p
phu cho tung luu vuce (Hinh 5).

Time Serss TablelPhural Cel)
Fiver Cross Section Chart
Time Control

Luu vue song Nam Mo dén tram Muong Xén

Luu viee song Nam Non dén TP Ban Vé

Hinh 5. Thiét lap luu viee tinh todan

2.3.2. Thiét ldp bg théng s6:
Vao Tool chon Paramater maneger

Data Name Modif ied Date
@ 2 Laver Tank () 3 Laver Tank
Surface |Subsurface | Aquifer | River Course |
Mo SKF HFMXD  HFMND  HFOD SNF FALFX  HIFD -
0.0005 0.10 o.01 0.005 0.70 0.80 0.00
2 0.00002 |0.06 0.01 0.005 2.00 0.80 0.00
g 0.00001 (0.05 o.01 0.005 2.00 0.50 0.00
4 0.000001 0.001 0.0005 0.0001 |0.10 0.30 0.00 S
[ Update | [ Insert | [Delete | [ Ue || Down || Read |

Classification  Sub-Basin|

Parameter No

Landcover(GlobalMap)

1.2,8,4.5,6

7.8.9,10,186,17

[ Lesend Set

] [ Parameter Set

)

Row Col Grid

Par. Bas inNo

Hinh 6. Hiéu chinh thong sé IFAS
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2.3.3. Két qua hiéu chinh va kiém dinh

Pé hiéu chinh va kiém dinh mé hinh, ching
t61 str dung s6 liéu quan tric dong chay tai tram
thiy van Muong Xén:

- L{ hiéu chinh :

r
PR S —

.............
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+ Tran 18 tir 1h/01/ - 23h/30/6/2011

- Lii kiém dinh:

+ Tran 18 tir 1h/01 - 23h/31/8/2010

* Hiéu chinh li 1h/01/ - 23h/30/6/2011.

»
ESEeE

K e« I |

e 11 Bl el LT T o s |

Hinh 7. Qua trinh tinh toan va thuc do tran li thang 6/2011 tai Muong Xén

Tir két qua trén ta nhan thiy duong qua trinh
luu lugng mo phong va thuc do c¢6 hinh dang
tuong d6i phu hop nhau, hé sb trong quan R? =
0,802, sai s6 dinh SSp = 5,714%. Thoi gian xuat

hién dinh 1t mo6 phong 1éch 2 gi¢ so vai thoi gian
xuat hién dinh 1d thye do.
*Lii kiém dinh: Tir 1h/01-23h/31/8/2010.

o — e |

S ELE BEuLEEE Eadrs

¥ osoof 1+~ 1

€ - = <] = ) [

= e o T |

Hinh 8. Qua trinh tinh toan va thuc do tran li thang 8/2010 tgi Muong Xén

Tir két qua trén ta nhan thay duong qué trinh
Iuu lugng mo phong va duong thuc do cé hinh
dang tuong d6i ph1‘1 hop nhau: Hé s6 trong quan
R2=0,754, sai s6 dinh SSp = 6,425%. Thoi gian
xudt hién dinh 1ii mé phong 1éch 4 gid so véi thoi
gian xudt hién dinh 1ii thuc do.

2.3.4. Két qua irng dung cho dot lii thang 8
nam 2016

Nhan xét: Thoi gian tdp trung nude cua luu
viue Nam Mo tinh dén tram thiy van Muong Xén

tr 10 - 12h va thoi gian tap trung nudc cua luu
vie Nam Non tinh dén thiy dién Ban V& 1a 20 -
23h. Nhan thdy duong luu luong tinh toan va
duong thuc do c6 hinh dang tuong tu nhau; Véi
hé s6 Nash tai hai luu vuc 13 0,70 va 0,75; Sai s6
dinh It gitra luvu luwgng dinh 1i thyc do va tinh
toan tai Mudng Xén: 7,5% va sai s6 dinh I giira
luu lugng dinh 1t thuc do va tinh toan tai thuy
dién ban V¢: 6,8%.

TAP CHI KHi TUQONG THUY VAN
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Hinh 10. Két qua dir bdo tran lii thang 8/2016 tai Mwong Xén

3. Két luan s6 liéu mua vé tinh 1a 4h) dbi vé6i luu vue Nam
C6 thé ap dung IFAS dé canh bao lii cho lvu  Non tai Ban V& va dbi véi luu vuc Nam Mo tai
vuc Nam Non, Nam Mg béng s6 liéu vé tinh véi Muong Xén la 6 - 8h.
thoi gian du kién 14 - 18h (do thoi gian tré cua

Tai liéu tham khao

1. Lé Hitu Huan (2015). Nghién ctru xay dung hé thong phan tich 1ii lut tich hop IFAS, canh bao
lii cho song Ngan Sau, Ha Tinh. Dé tai nghién ciru cip co so.
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NGHIEN CUU & TRAO POI

APPLYING THE INTEGRATED FLOOD ANALYSIS SYSTEM (IFAS)
FOR WARNING FLOOD IN UPSTREAM OF NAM NON AND
NAM MO RIVER, NGHE AN PROVINCE

Nguyen Xuan Tien®, Le Huu Huan®,
Trinh Dang Ba¥, Nguyen Van Linh®
(DNorthern central regional Hydro-meteorological Center
@Faculty of Hydrology and Water Resources, Water Resources University

This paper presents some results of the Integrated Flood Analysis System (IFAS) application
for flood warning in upstream of Nam Mo and Nam Non rivers, Nghe An province. Most of the basins
are in Lao territory which the hydro-meteorological data is not available. The satellite rainfall data
is used as input to the model for flood warning in the upstream rvivers. The research results can be
applied in daily operation of flood prevention.

Keyword: The Integrated Flood Analysis System, river Nam Non, Nam Mo river, satellite
rainfall data, flood warning.
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TiNH HINH KHi TUQONG THUY VAN

TOM TAT TINH HINH KHi TUQNG, KHi TUONG NONG NGHIEP,
THUY VAN THANG 11 NAM 2016

rong dé dap thap nhiét doi dau thang 11/2016 da anh huong truc tié}) dén khu vue Binh

Trong thang 11/2016, trén Bién Péng da xudt hién 01 con bdo va 01 dp thap nhiét doi,
¢

Thugn - Ba Ria Viing Tau. Ngoaz ra trong thang tai khu vuc Trung va Nam Trung B¢ xudt
hién nhiéu dot mua lon va don dap gay lii I6n dién réng tai nhiéu dia phwong, anh hwéng nghiém
trong dén doi song va san xudt cia nguoi dan khu vue nay.

TINH HINH KHi TUQONG

1. Hién twgng thoi tiét dic bigt

+ Bdo va dp thdp nhiét déi (ATNP)

Trong thang dd xuat hién 01 ATND va 01 con
béo trén Bién bong, trong d6 ATND dau thang
11 da anh huong dén khu vuc Nam Trung B va
Nam B9, cu thé:

- ATND thang 11: Sang ngay 03/11, ATND
hinh thanh trén ranh &p thap co truc 6 - 8 do vi
Bic trén ving bién dong nam quan dao Trudng
Sa. Sau do ATND di chuyén chu yéu theo hudéng
Tay Tay Béic mdi gio di duge 15 km. Pén chiéu
ngay 05/11, ATND di di vao dat lién va suy yéu
thanh mot ving ap thap trén dét lién cac tinh
Binh Thuén - Ba Ria Viing Tau. Ap thip nhiét
doi da gy gio manh cap 6, giat cap 7 - 8 trén
vung bién Ninh Thuan dén Ba Ria Viing Tau.
Ving ven bién Binh Thuan - Ba Ria Viing Tau
c6 gi6 giat manh cap 6.

- Bio s6 9 (tén qudc té 1a Tokage):

Sang ngay (24/11), mot ATND hinh thanh
trén vung bién phia Dong, mién Nam Philippin,
ATND di chuyén theo huéng Tay Tay Bic, mdi
gio di duge khoang 15 - 20 km. Pén sang ngay
25/11, ATND da manh 1én thanh bao va cé tén
quéc té 1a Tokage, trén khu vuc mién Trung
Philippin. Bao Tokage_ tlep tuc di chuyén theo
hudng Tay Tay Béc, mdi gio di dugc khoang 15
- 20 km. Pén dém 25/11, bio Tokage da di vao
khu vuc Bién Dong, tro tha‘mh con bio s 9 trén
Bién Péng. Bio sé 9 di chuyén chu yéu theo
huéng Tay Tay Bic, dén chiéu t6i ngay 27/12,
bdo doi huong di chuyén sang huéng Tay Tay
Nam, moi gio' di dugc 10-15km. Sang ngay
28/11, bo s6 9 suy yéu thanh ATND trén ving
bién phia Pong khu vuce Bic Bién  Dong va chiéu
cung ngay, ATND t1ep tuc suy yeu nhanh thanh
mot Vung ap thap va tan dan. Do anh hudng cia
vung ap thap sau d6 két hop véi khong khi lanh
dugc tang cuong vao ngay 29/11, khu vue Bic
bién Pong (bao gom ca Vung blen quan dao
Hoang Sa) va viing bién ngoai khoi Trung Trung
B duy tri gi6 dong bic manh cip 6, giat cip 7 -

TAP CHi KHi TUQNG THUY VAN

8, song bién cao 1,5 - 3,0 m. Bién dong.

+ Khong khi lanh (KKL)

Trong thang da dién ra 3 dot khong khi lanh
nhu sau:

- Chiéu ngay 29 va ngay 30/10, mot dot KKL
d3 anh huong dén cac tinh phia Bic Bo va Béc
Trung B6. Do anh hu'dng cua KKL kém theo
hoat dong cua front lanh nén Bic Bo ¢6 mua rai
rac. Sau do KKL tiép tuc dugc tang cuong thém
vao ngay 1/11. Nhiét do thap nhat & mot sd noi
nhu SaPa: 14,7°C, Pong Van: 14,1°C, Mau Son:
11,1°C, Phu Lién: 20,2°C, Mong Cai: 21,4°C, Ha
Noi: 20,2°C, Thanh Hoa: 22,0°C. Do tac dong
cia KKL nén gi6 dong bac manh cap 6, giat 18
-20 m/s (cAp 8) duoc duy tri trén vinh Bic B6 va
kéo dai lién tuc 15 gid (4obs 73 12 m/s); trong
dat lién tai Mau Son c6 gié manh 11 m/s (cap 6),
giat 17 m/s (cap 7).

- Do anh hudng cua dot gié mua dong bac
ngay 8/11, sau do con dugc tang cuong vao dém
ngay 9/11 nén tai vinh Bic Bo va khu vuc Bic
Bién Dong (bao gom ca quan dao Hoang Sa) co
gio dong bic manh cap 6 - 7, giat cép 8 - 9.
Trong dat lién gi6 chuyén hudng Dong Bic cap
3, vung ven bién cap 4 - 5. Tir ngdy 9, & céc tinh
Béc BO troi chuyén rét, ving nii ¢6 noi rét dam
v6i nhiét 6 thap nhat & dong bang, trung du phd
bién 15 - 18°C, ving nti 9 - 12°C.

- Do anh huéng dot gi6 mua dong bac dém
ngay 23, sang ngay 24/11 nén tai vinh Bic Bo
gid manh 1én 14 - 15 m/s (cAp 7, nén nhiét giam
manh tai cac tinh phia dong Bic Bo, trdi chuyén
rét tor ngay 24/11.

2. Tinh hinh nhiét d¢

Trong thang 11, trong thang chi dién ra 3 dot
KKL va cac dot rét khong kéo dai chi duy tri tur
2-3 ngay vi vy nén nhiét tai cac khu vyc trén
pham vi toan qudc phd bién & muc cao hon so
véi TBNN tur 1,0 - 2,0°C.

Noi ¢6 nhiét d6 cao nhat 1a Tan Son Hoa (Tp.
Ho6 Chi Minh): 35,7°C (ngay 14).

Noi c6 nhiét do thap nhat 1a Sin H) (Lai
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Chau): 6,4°C (ngay 22).

3. Tinh hinh mwa

Trong thang 11, da xay ra nhiing dot mua
dién rong ndi bat nhu sau:

- Bot 1: Do anh hudéng cua KKL tang cuong
két hop v6i nhidu dong trong déi gio dong trén
cao nén tir Nghé An dén Ninh Thuén, d3 c6 mua,
mua vua, ¢c6 noi mua to va dong. Tur ngay 1-
4/11. Pic biét trong ngay 1, mot sd noi da xuat
hién lugng mua 16n nhu Tuyén Hoéa (Quéang
Binh) : 500 mm, Khe Sanh (Quang Tri) : 239
mm, Nam Dong (Hué) : 278 mm. Sang ngay 5,
mua giam hon ¢ céc tinh phia béc tuy nhién khu
vuc Nam Trung B6 do anh huong ket hop cua ap
thip nhiét doi nén khu vuc van tiép tuc c6 mua
vlra, mua to. Sau d6 mua tam thoi gidm hon
trong ngay 6. Tur ngay 7, nhiéu dong trong doi
gi6 dong tiép tuc gdy mua cho khu vuc Bac va
Trung Trung B¢. Sang ngay 8, khu vuc nay con
anh huong két hop ctia KKL nén mua ting hon,
¢ noi xay ra mua vira, mua to. Dot mua nay kéo
dai dén ngay 10 tai khu vuc Trung B9.

- Dot 2: Tur ngay 17 - 22/10, do anh hudng
ctia nhiéu dong trong d4i gié dong trén cao nén
khu vyc Trung va Nam Trung B da c6 mua dién
rong, riéng tur ngay 17 - 20/11 da c6 mua, c6 noi
mua vira, mua to. Mot s6 noi di xut hién lugng
mua 16n trong ngay 17 nhu Nam Dong (Hué) :
161 mm, Tra My (Quang Ngai) : 102 mm.

- Dot 3: Tur ngay 24 - 26 do anh hudng cua
d6i gio dong bic két hop vai d6i gid dong trén
cao nén khu vuc Trung Trung B6 da c6 mua, co
noi mua vira, mua to. Sau d6 mua tam thoi giam,
tir ngdy 29 dén cudi thang do anh hudng két hop
clia gi6 dong bic va nhidu dong gié dong trén
cao nén cac tinh tir Quang Binh dén Khanh Hoa
dd c6 mua vira, mua to c6 noi mua rat to. Pic
biét trong ngay 30/11, tr Quang Nam dén Binh
Dinh di c6 mua to dén rét to voi luong mua ngay
tr 100 - 200 mm.

- O céc tinh Tay Nguyén va Nam B9 ciing tir
ngay 1 - 4/11, do anh hudng ctia nhidu dong
trong doi gié dong, sau do tir ngay 5 - 6/11 khu
vuc con anh huong két hop hoan Iuu cta ap thap
nhiét doi nén khu vuc lién tuc da c¢6 mua dién
rong, riéng tai khu vyc Tay Nguyén tir ngay 1-
3/11 di c6 mua vira, mua to ¢6 noi mua rét to,
trong ngay 3 tai Dic Lic di dat lwong mua ngay
100 - 200 mm.

Téng lugng mua trong thang 11, tai khu vuc
Bic B phd bién thap hon so véi TBNN tir 30 -
50%, riéng cac tinh ving niii phia bac lugng mua

TiNH HINH KHi TUQNG THUY VAN

cao hon so voi TBNN tu 15 - 40%, lugng mua
tai khu vyc Trung Bo phé bién cao hon so véi
TBNN tir 20 - 50%, riéng tai mot sd noi thudc
Thanh Héa va Nghé An, luong mua dat gap doi
so v&i TBNN, khu vuc Tay Nguyén, Nam B§
luong mua cao hon so véi TBNN tur 15 - 40%.

Noi ¢6 téng lugng mua thang cao nhét 1a Tra
My (Quang Nam): 1039 mm, cao hon TBNN Ia
916 mm.

Noi ¢6 luong mua ngay cao nhét trong thang
la Tuy€ Hoa (Quang Binh): 500 mm (ngay 1).

Noi ¢6 tong lugng mua thang thip nhat 1a
Yén Chéau (Son La): 7 mm, thap hon TBNN la
23 mm.

4. Tinh hinh niing

Téng sd gid ning trong thang 11/2016 phan
bd khong dong déu gitra cac khu vuc; Tai khu
vuc Tay Bic, khu vuc Nam Trung Bo va Tay
Nguyén ¢ muc cao hon TBNN cung thoi ky, ¢
cac khu vuc khac phd bién ¢ muc thdp hon so
v&i TBNN cung thoi ky.

Noi ¢ s6 gid ning cao nhat 1a Phan Thiét
(Binh Thuan): 240 gio, cao hon TBNN 1a 19 gio.

Noi ¢6 s6 gio ning thap nhét 1a Tuyén Hoa
(Quang Binh): 45 gid, thap hon TBNN 1a 31 gio.

KHi TUQONG NONG NGHIEP

Diéu kién khi twong noéng nghiép thang
11/2016 ¢ hau hét cac ving trong ca nude khong
thyc sy thuan lgi cho san xuat nong nghiép. Tuy
nhiét d¢ trung binh thang cao hon so véi TBNN
nhung dau thang bi anh huong cua dot khong khi
lanh & cac tinh Bic Bo troi chuyen rét, vang nii
¢6 noi rét dam voi nhiét do thap nhat & dong
bang, trung du phd bién 16 - 19°C, ving nui 13
- 15°C, nui cao 9 - 11°C. Do lugng mua thap hon
TBNN, nhiéu khu vuc & phia Bic da xuét hién
han cyc bd. Khu vue mién Trung cac dot mua
l6n da gay ngap ung, anh huong nghlem trong
dén san xut nong nghiép. Dot mua i cudi thang
10, dau thang 11 da lam 7102 ha laa, 4918 ha
hoa mau va cdy hang niam, cdy trong lau nim va
cdy an qua bi ngap; 440 gia suc, 42724 gia cam
bi cudn troi.

Trong thang cac dia phuorng mién Bic tiép
tuc hoan thanh ké hoach gieo trong lua mua, tap
trung lam cd, bon phén, tudi dudng cho lua,
phong trir sau bénh bao v¢ lha va céc cay rau,
mau vy he thu - thu dong df)ng thoi tranh thu
gieo cay cac loai céy rau mau dang con thoi vu.
Tinh dén cudi thang 11, cac tinh phia Bic da thu
hoach dat 96,2% dién tlch gieo trong, nang sudt
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uoc dat 49,8 ta/ha, giam 0,3 ta/ha so vdi vu mua
nam trude, san luong ude dat 5,78 triéu tan, giam
khoang 70 nghin tan (-1,2%) so cung ky nam
trudc. Tai cac tinh phia Nam tap trung vao viéc
chiam soc lua mua, gieo trong lia dong xuan va
thu hoach lua thu dong va lua mua sém. Do anh
hudng ctia han han va xam nhap mén nén dién
tich gieo trdng lua mua & cac dia phuong phia
Nam chi dat 686 nghin ha, g1am 71 nghin ha,
giam chu yeu ¢ céc tinh BB song Cuu Long do
nhiém mén va chuyén d6i mua vy, ning suat udc
trén dién tich thu hoach dat 49,1 ta/ha, ting 1,3
ta/ha voi cung ky.

1. Poi véi cay lia

+ Lua mua: Tai cac tinh phia Bic: Dién
tich lila mua ndm nay chi dat 1153 nghin ha
so voi 1167,2 nghin ha vu mua 2015, giam 14
nghin ha (trong duong 1,2 %) va giam déu & cac
tinh. Nguyén nhan cua sy sut gidm 1a do han han,
thiéu nude & déu vu khién nhléu dién tich ¢ cac
tinh khong cay dugc (Cao Bing, Thanh Hoa).
Viée chuyén d6i muc dich st dung dat, chu
yéu lay lam duong giao thong, kénh muong thuy
lgi va cac cong trinh cong cong khac (Ha Noi,
Nam Dinh, Ninh Binh, Thanh Hoéa...) cung lam
giam dién tich gieo cay Bén canh d6, mot s6 dién
tich ngudi dan chuyén sang trong cay an qua nhu
oi, quat chudi,... hoc chuyén sang nudi trong
thuy san cho thu nhap cao hon (Ha No¢i, Hung
Yén, Ninh Binh) hoic bé ruéng khong ciy (Hung
Yén, Nam Dinh, Thanh Héa). Tinh dén nay, cac
dia phuong phia Béc da co ban thu hoach xong
laa Mua. Do thoi tiét dién bién bt thuong (ning
néng dau vu, mua bao gay ngap ung) nén ning
sudt lta mua toan ving udcdat 49,8 ta/ha, giam
0,3 ta/ha so véi vu mua nam trudc, san luong
uGe dat 5,78 triéu tan, giam khoang 70 nghin tan
(-1,2%) so cung ky nam trudc.

Tai céc tinh phia Nam: Do anh hudng cua han
han va xam nhap man nén di¢n tich lia mua ¢ cac
dia phuong phia Nam chi dat 686 nghin ha, giam
71 nghin ha, giam cha yéu & cac tinh Pong bang
song Cuu Long (BBSCL) do nhiém min va
chuyén d6i mua vy. Tinh dén cudi thang toan mién
da thu hoach duoc 212,7 ngan ha, chiém 31% dién
tich gieo cdy, ning suét udc trén dién tich thu
hoach dat 49,1 ta/ha, tang 1,1 ta/ha v&i cung ky.

+ Ltia dong xuan: Tai cac tinh mién Nam sau
khi thu hoach lta mua va lua thu dong som, ba
con ndng dan mot sO noi ¢6 tap quan san
Xudt dong xudn sém da khan truong xdi, don
d4t dé xudng gidng vu lta dong xuan. Mot sd dia
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phuong ving PBSCL do tinh hinh xam nhap
mgn cua nam trudc nén ndm nay ba con khong
san xudt lta thu dong, chuyen lich thoi vy xudng
gidng dong xuan sém hon nham tranh han man
niam 2017. Tinh d&én nay, cac tinh DPBSCL gieo
ciy 440,1 nghin ha, bang 123,3,% cung ky. Tuy
tinh hinh khi tugng thuy van trong thang 10 nam
nay din bién c6 phan phiic tap hon cac nim
trude, mua bao thuong xuyén, muc nudc kha
cao, nhung budc sang thang 11 luong mua
giam dang ké, thuan loi cho ba con xuong glong

2. Pbi voi cac loai rau mau va ciy cong
nghiép

Ngoai viée gieo trong thu hoach lta he thu va
gieo trong lua thu dong, mua, cac dia phuong
tlep tuc trién khai viéc gieo trong cac cay mau
luong thuc khac.

Tién do gieo trong mot sd cdy vu dong & cac
tinh phia Bac ndm nay cham hon cung ky nam
truge do anh hudng cua con bao s6 7 gy mua to
dung vao thoi diém chuan bi thu hoach lta mua
va trong cay vu dong. Tinh dén cubi thang, dién
tich gieo trong ngd vy dong & cac tinh phia Bac
dat 115,6 nghin ha, bang 88,8%; khoai lang dat
31,1 nghin ha, béng 90,6%:; dau tuong dat 17,7
nghin ha, bing 67,9%; lac dat 6,9 nghin ha,
bang 101,9% cung ky, riéng gieo trong rau dau
cac loai dat 141,3 nghin ha, tang 5,9% so voi
cung ky nam trudc.

Theo Cuc Tréng trot wdc tinh ca nam 2016,
dién tich ngd ca nudc dat 1151 nghin ha, giam
2,4% so voi cung ky, trong d6: Céc tinh phia
Bic dat 732 nghin ha giam 1,7%, céc tinh phia
Nam dat 419 ngan ha giam 3,5%, mac du nang
sudt ngd binh quan ca nudc c¢6 ting nhung do
dién tich gieo trong giam nén dd lam san
luong ngd ca nude giam khoang 60 nghin tin
(-1,2%) so v&i cing ky nam trude. Pbi voi cay
san, tinh chung ca nudc dién tich va san luong
déu tang so voi cing ky nam ngoai, 1an lugt dat
570 ngan ha (+0,5%) va 10.925 ngan tan
(+2,3%). Di¢n tich va san lugng rau ca nudc
ciling tang, dat 1an luot 1a 899 nghin ha (+1,2%)
va 15.957 ngan tin (+1,4%).

Tai Yén Dinh, lac hinh thanh cu; sinh truong
kém, d4t 4m trung binh. Pau twong dang thu hoach.

Che 16n bup hai & Mgc Chau, Phu H9; che
16n nay chdi ¢ Ba Vi; sinh truéng trung binh trén
dat am va am trung binh.

3. Tinh hinh chin nuéi

- Theo két qua diéu tra ca nudc c6 2,52 triéu
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con trau, giam 0,17% , téng s6 bo dat 5,48 triéu
con, tang khoang 2,4%, dan bo sira dat gén 283
nghin con, tang 2,76% so cung ky nam trudc.
Chan nudi bo sita ¢6 xu hudng phit trién 6n dinh
tai nhirg dia phuong c6 diéu kién ty nhién thun
loi cho viéc phat trién dan bo sita nhu Son La,
Ha No6i, Nghé An, Lam Péng, Tp. Hd Chi
Minh,...

- Chan nudi lon: Chan nuéi lgn phat trién
nhanh. Theo két qua chan nuoi, dan lon ca nudc
¢6 29,1 triéu con tang 4,8% so véi cung ky nam
trudce.

- Chan nudi gia cam: dan gia cAm ca nudc
hién c6 364,5 tri¢u con, tang 6,6% so vdi cung
ky nam trude, trong d6 s6 luong ga dat 277,2
triéu con, tang 6,9%.

4. Tinh hinh sau bénh

Theo béo cdo cua Cuc Bao vé thyc vat, trong
thang 11 mdt so loai dich phat sinh tdng so véi
cung ky ndm trude nhung khong xay ra hién
tugng mat tring, dich xuat hién chu yéu tai ving
DBSCL nhu dao 6n 14 hai lta tang 6.626 ha, bac
14 hai lua tang 3.699 ha, ¢ buou vang hai lua
tang 2.434 ha.

Chi tiét mot s6 sau bénh chinh gy hai trén
Ita trong thang nhu sau:

- Rﬁy nau - rdy lung tring: Tong dién
tich nhiem 9.526 ha. Dich tap trung chu y¢u tai
DBSCL.

- Sau cubn 14 nho: Gay hai chu yéu tai cac
tinh DBSCLNV('yi tong di¢n tich nhiem 5.051 ha,
dién tich nhiém nang 6 ha.

- Pao 6n 14 hai chﬁNyé'u tai cac tinh DPBSCL
V(’)riNténg dién tich nhiém 29.882 ha, dién tich
nhiem nang 330 ha.

- Pao 6n 96 bong hai chu yéu tai cac tinh
bBSCL voi tong dién tich nhiem 2.088 ha, dién
tich nhiem nang 0,5 ha.

- Chudt: Tong dién tich hai 6.511 ha, dién
tich nhiém nang 207 ha. Chuot hai tai cac tinh
DBSCL.

- Bénh bac la: Tong dién tich nhiém 11.475
ha, di¢n tich nhiém nang 35 ha. Bénh tap trung
tai cac tinh PBSCL .

- Khé van: Bénh xuat hién & céc tinh PBSCL
v6i tong dién tich 7.088 ha, dién tich nhiém nang
195 ha.

- Bénh den Iép hat: Dién tich nhiém 6.524
ha, dién tich nhiém nang 75 ha tap trung tai
DPBSCL.

TiNH HINH KHi TUQNG THUY VAN

- Sau duc than: Téng dién tich nhiém sau non
2.854 ha, dién tich nhiém ning 2 ha. Sau hai tap
trung tai cac tinh PBSCL .

- Oc buou vang hai laa véi dién tich 8.046
ha, dich tap trung chu yéu & cac tinh PBSCL.

- Vang 14 hai rai rac & cac tinh PBSCL véi
tong dién tich nhiém 3.405 ha.

Cac d6i twong dich hai bo xit dai, bo xit
den.....hai nhe.

TINH HINH THUY VAN

1. Biic B

Trén thuong luu hé théng séng Hong xuét
hién 1 dot lii nho trai mua voi bién do 10 1én
khoang 2,2 m trén song Da va song Thao. Luu
luong dong chay 16n nhat dén hd Lai Chau &
mirc 2300 m?/s (13h ngay10/11), hd Son La &
muc 3100 m*/s (12h ngay 10/11). Muc nudc
dinh [i trén song Thao tai Lao Cai dudi BD 1:
0,87 m - 16n nhét cing ky trong 3 nim gan day;
tai Yén Bai dudi BD1: 0,87 m - 16n nhit cung ky
trong 8 nim gan diy. Muc nudc ha luu song
Hong- Thai Binh dao dong theo su diéu tiét cua
hé chira thuong luu va anh huong cua thuy triéu.

Luong dong chay thang 11 trén song PBa dén
hd Son La cao hon TBNN 1a 20%; dén ho Hoa
Binh cao hon TBNN la 26%, cao hon cung ky
nam 2015; trén song Thao tai Yén Bai nhé hon
khoang -20% so v&i TBNN; song Gam tai ho
Tuyén Quang nhé hon TBNN 36%; song Lo tai
Tuyén Quang nho hon khoang -60% so voi
TBNN; luong dong chay trén song Hong tai Ha
Noi nho hon TBNN khoang -41%.

Trén séng Pa, myuc nudce cao nhit thang 11
tai Muong Lay 13 215,05 m (13h ngay 10); thap
nhit 12 213,13 m (13h ngay 29), trung binh thang
12 214,43 m; tai Ta Bu muc nudc cao nht thang
dat 117,05 m (13h ngay 23); thap nhét 1a 112,74
m (1h ngay), trung binh thang 1a 116,10 m. Luu
luong 16n nhat thang dén hf) Hoa Binh 1a 3270
m’/s (19h ngay 10), nho nhat thang 1a 50 m’/s
(19h ngay 18) do diéu tiét cua ho Son La; trung
binh thang 1530 m?/s, cao hon TBNN (1180
m?/s) ciing ky. Muc nuée hd Hoa Binh lc 19 gid
ngay 30/11 13 116,52 m, thdp hon mdt chat so
v6i cung ky nam 2015 (116,79 m).

Luu lugng 16n nhit thang dén hd Tuyén
Quang 1a 260 m*/s (1h ngay 10), nho nhat thang
la 90 m3/s (19h ngay 30); trung binh thang 138
m?/s, thdp hon TBNN (201 m%/s) ciing ky.

Trén song Thao tai tram Yén Bai, myc nudc cao
nhét thang 14 29,31 m (9h ngay 11); thap nhét la

TAP CHI KHi TUQONG THUY VAN

S6 thang 12 - 2016



TiNH HINH KHi TUQNG THUY VAN

PAC TRUNG MOT SO YEU TO KHi TUQNG

sé Nhiét @) ( °C) P Am (%)
thi TEN TRAM Trung | Chuin Cao nhat Thap nhat Trung | Thip
tw binh sai Trune | Tuyét . Trung | Tuyét . binh nhat | Ngay
b | doi | N | bnn | adi | NV
1 |Tam Duong 18,1 | 20 | 232 | 274 | 6 | 1510 | 110 | 22 | 82 | 42 | 20
2 |pién Bién 23| 30 | 284|323 6 185|153 22 | 84 | 43 | 27
3 [SonLa 200 | 1,8 | 258|303 | 16 | 168 | 125] 10 | 81 | 45 | 22
4 |SaPa 142 | 18 [ 174 221 20 [ 11,8] 79 | 29 | 80 | 51 | 19
5 |Lao Cai 22| 20 | 262 |31,5] 20 | 198|156 29 | 82 | 46 | 21
6 |Yén Bai 216 | 12 | 254308 | 20 | 194 | 131 | 29 | 88 | 45 | 28
7 |Ha Giang 200 09 | 255( 310 22 | 188|133 27 | 87 | 43 | 26
8 |Tuyén Quang 20| 1,7 | 263|316 23 | 195|129 27 | 82 | 39 | 28
9 |Lang Son 1921 09 | 238|315 22 | 161 ] 80 | 29 | 83 | 46 | 27
10 |Cao Bing 199 | 12 | 254|321 20 | 167 85 | 27 | 84 | 37 | 28
11 |Thai Neuyén 22| 1,6 | 262320 20 | 198|135 27 | 718 | 43 | 27
12 |Béc Giang 22,0 0,9 26,4 | 322 22 19,2 13,0 27 78 39 27
13 |Pha Tho 208 | 1,0 | 260 320 23 [ 194 | 132 27 | 85 | 42 | 28
14 |Hoa Binh 22,3 1,6 27,5 | 32,5 15 19,5 13,0 27 80 38 28
15 |Ha Noi 233 1,9 | 27,1 | 322 15 | 210 143 10 | 71 | 39 | 27
16 |Tién Yén 21,6 1,7 25,9 | 30,8 21 18,9 11,7 28 82 49 28
17 |Bai Chay 24 13 | 262 |31,6] 21 | 199 135] 10| s0 | 41 | 27
18 |Phu Lién 221 09 | 266 |312] 22 | 198|131 ] 27 | 88 | 52 | 27
19 |Thai Binh 24 13 265306 22 | 197 137] 27 | 81 | 43 | 27
20 |Nam Dinh 228 | 10 | 269 31,7 15 | 202|141 | 27 | 79 | 41 | 27
21 |Thanh Hoa 228 | 04 | 261 |310] 20 | 207 | 152] 10| 81 | 48 | 28
22 |Vinh 229 | 13 | 253297 22 | 21,0169 | 28 | 87 | 46 | 27
23 |Ddng Héi 263 | 39 | 264293 8 | 23172 27| 87| 71| 11
24 |Hué 246 | 1,5 | 274 | 316 14 [ 226190 27 | 91 | 62 | 14
25 |PaNing 257 | 1,7 | 287 | 310 14 [ 239|211 | 28 | 85 | 61 | 14
26 |Quang ngai 25,7 1,5 29,4 | 32,0 8 23,6 | 21,6 27 89 68 14
27 |Quy Nhon 26,5 1,2 29,2 | 31,2 23 248 | 23,0 28 86 59 25
28 |Play Cu 22,7 2,0 28,6 | 30,6 21 19,3 16,4 28 82 46 15
29 |Budn Ma Thuot 239 | 1,4 | 283|312 22 [ 212|188 | 28 | 85 | 54 | 25
30 |paLat 184 | 08 | 234260 25 [ 157|130 24 | 85 | 48 | 15
31 [Nha Trang 270 | 20 | 299 [ 312 1 | 249 | 224 | 28 | 83 | 63 | 15
32 |Phan Thiét 277 | 14 | 314 330 22 | 249|237 ] 10 | 83 | 63 | 10
33 |Ving Tau 280 | 1,1 | 316|331 16 | 255237 5 80 | s8 | 14
34 |Tay Ninh 275 | 14 | 320 [ 343 | 17 | 247|225 29 | 84 | 49 | 14
35 |T.P H-C-M 286 | 22 | 334|357 14 | 257|240 | 1 77 | 40 | 14
36 |Tién giang 278 | 12 | 320 [ 342 | 25 | 253 | 244 | 11 | 84 | 53 | 14
37 |Can Tho 279 | 1,0 | 323|344 | 4 [252| 239 s 83 | 48 4
38 |Soc Trang 27,7 1,3 31,5 | 33,5 16 253 | 24,3 5 84 51 14
39 |Rach Gia 28,0 0,9 31,7 | 33,5 14 254 | 24,0 5 82 56 12
40 |CaMau 280 | 1,7 | 31,5 | 328 | 16 | 258 | 240 | 1 82 | s6 | 14

Ghi cha: Ghi theo cong dién khi hdu hang thang
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CUA CAC TRAM THANG 11 NAM 2016

Lwong mua (mm) Luwong bbc hoi (mm) Giv nfmg Sb ngay
; x .| Sb ngay lién tuc S? 2 R x x Gié tay kho
Tong | Chuan | Cao | Ngay ngay | Tong [ Cao | Ngay | Tong | Chuan néng Mua
SO sai nhat Khong | Co mir(; O nhat SO sai Nhe | Manh Doéng | phun
mua mua
82 7 26 10 17 5 6 52 3 20 | 181 31 0 0 1 0
68 36 40 10 12 6 7 58 3 2 167 16 0 0 0 0
42 8 33 10 14 3 5 64 4 29 172 18 0 0 0 0
151 29 74 9 8 5 16 27 5 21 99 -6 0 0 0 0
29 -26 26 8 13 3 5 79 5 28 110 5 0 0 0 0
83 23 33 1 8 4 10 63 4 23 95 -25 0 0 0 0
134 30 103 8 5 5 13 47 4 26 83 -25 0 0 0 0
40 -4 18 1 4 12 50 4 24 117 -13 0 0 0 1
11 -23 5 9 15 4 5 81 8 30 121 -14 0 0 0 0
35 -9 15 8 10 4 7 53 4 3 103 -8 0 0 0 0
14 -31 4 9 9 4 7 87 5 30 | 112 | -40 0 0 0 0
10 -28 8 10 17 2 3 89 5 24 | 107 | -49 0 0 0 1
24 -30 11 1 9 5 8 60 3 28 104 | -34 0 0 0 0
18 -36 8 9 13 4 8 65 3 18 143 8 0 0 0 0
9 -34 5 10 15 4 5 91 6 30 | 104 | -21 0 0 0 0
20 -24 11 10 6 2 8 71 5 3 116 | -34 0 0 1 0
18 -20 6 10 9 3 5 92 6 27 129 -38 0 0 0 0
44 -10 33 20 7 3 9 56 3 27 112 -39 0 0 0 0
10 -70 3 14 8 5 10 85 6 27 114 -30 0 0 0 1
8 -60 5 9 12 4 5 80 5 27 98 -47 0 0 0 0
90 14 54 8 11 4 5 67 5 27 89 -42 0 0 0 0
288 97 156 8 9 4 14 47 4 27 67 -28 0 0 1 0
367 1 129 24 8 9 18 52 4 3 67 =27 0 0 3 0
577 -4 68 30 4 12 25 35 3 3 73 -37 0 0 5 0
336 -30 77 1 2 11 24 55 4 2 111 -7 0 0 3 0
517 -25 182 1 30 3 14 25 40 3 28 128 18 0 0 1 0
763 340 | 191 3 4 8 23 69 5 16 | 141 10 0 0 3 0
54 -3 25 2 10 6 11 55 3 29 | 209 11 0 0 0 0
152 59 101 3 16 5 7 60 3 25 192 18 0 0 1 0
116 29 42 3 7 6 13 44 3 15 183 6 0 0 0 0
400 26 113 3 5 7 19 94 6 16 167 24 0 0 0 0
70 20 25 6 13 5 6 104 5 12 240 19 0 0 0 0
135 66 63 6 10 7 11 79 4 12 214 -2 0 0 3 0
233 109 59 9 5 6 16 74 4 17 212 -17 0 0 8 0
179 63 41 30 7 4 12 106 5 14 166 -34 4 0 5 0
122 6 40 3 8 8 14 68 4 17 160 -65 0 0 8 0
139 -16 23 7 8 7 14 68 3 3 201 11 0 0 8 0
201 35 44 28 9 8 15 64 4 14 | 118 -83 0 0 6 0
295 123 56 22 6 9 21 79 5 29 | 192 -9 0 0 10 0
184 2 44 18 2 7 21 72 4 14 156 -30 0 0 8 0
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Hinh 1: Ban dé chuan sai nhiét do thang 11 - 2016 (do C)
(Theo céng dién Clim hang thang)
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Hinh 2: Ban dé ludng mua thang 11 - 2016 (mm)
(Theo cong dién Clim hang thang)
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25,38 m (19h ngay 03), trung binh thang 1a 26,6 1m,
cao hon TBNN cung ky (25,72 m) 1a 0,89 m.

Trén song Lo tai Tuyén Quang, muc nudc cao
nhét thang 1a 16,40 m (16h ngay 09); thap nhat 1a
15,11 m (22h ngay 07) - dat gia tri nho nhat trong
chudi quan tric cing ky, trung binh thang 1a 15,64
m, thip hon TBNN ciing ky (16,30 m) 13 0,66 m.

Trén song Hé)ng tai Ha NoOi, muc nudc cao
nhét thang 13 2,52 m (13h ngay 18), thip nhat Ia
0,62 m (1h ngay 1)) - dat gia tri nho nhét trong
chudi quan tric cung ky, trung binh thang 1a
1,61m, thap hon TBNN (4,44 m) 14 2,83 m, thip
hon cung ky ndm 2015 (1,80 m).

Trén song Thai Binh tai Pha Lai myuc nudc
cao nhat thang 1a 1,69 m (11h ngay 18), thap nhat
1a 0,08 m (6h ngay 10), trung binh thang 1a 0,80
m, thip hon TBNN cung ky (1,42 m) 1a 1,34 m.

2. Trung Bo va Tay Nguyén

Tur ngay 30/10 - 05/11, trén cac song tu Ha
Tinh dén Ninh Thuén va khu vuc Tay Nguyén
da xuét hién mét dot 1ii 16n trén dién rong. Bién
do Id 1én trén cac song ¢ nam Quang Binh,
Quang Nam, Quéng Ngéi, Binh Dinh, Ninh
Thuan, Dac Lic ph bién tir 3 - 5 m, cac séng &
Ha Tinh, bic Quang Binh, Pha Yén, Khanh Hoa
co bién do tir 6 - 8 m, ¢6 noi bién do lén trén
10m. Pinh lii & Thira Thién Hué, Quang Nam &
murc bao dong (BD) 1-BD2; song Thach Han
(Quang Tri), song Tra Khac (Quang Ngai), song
Dinh (Khéanh Hoa) & mic BD2 - BD3; song V¢
(Quang Ngai), song Cai Nha Trang (Khanh Hoa)
o0 muc BP3; song Ngan Sau (Ha Tinh), song
Gianh, séng Kién Giang (Quang Binh), song
Kon (Binh Pinh), song Ky Lo, song Ba (Phu
Yén), song Cai Phan Rang (Ninh Thuan) déu
vuot muc BD3 tir 0,3 - 1,5 m. Trong dot 1ii nay,
tinh trang ngap lut dién rong va sau dién ra kéo
dai ¢ cac tinh Ha Tinh, Quang Binh, Binh Dinh,
Phu Yén, Khanh Hoa.

Tu ngay 7 - 9/11, trén song Chu, song Ca,
song La, cac song & Quang Binh va Dik Lik da
xuat hién mot dot 18 v6i bién do 1 lén tir 1,0 -
3,5 m, riéng thuong luu song La tr 3,2 - 5,5 m.
Muc nude dinh 1t trén song Chu, song Ngan
Pho, ha luu song La va song Ca con dudi muc
BD1, trén song La, song Gianh phd bién ¢ mtc
BD1 - BD2, riéng song Krong Ana tai Giang Son
va Ban Don dat mac BD3. Dinh 1ii trén cac sb
song chinh nhu sau: Song Ngan Sau tai Chu Lé
11,99 m (22h ngay 8), & mirc BD2; tai Hoa
Duyét 8,39 m (9h ngay 9), duéi BD2 0,61m;
Song Gianh tai Pong Tam 8,76 m (13h ngay

TAP CHi KHi TUQNG THUY VAN

08/11, trén BP1:1,76 m), tai Mai Hoa 3,69 m
(15hngay 08/11, trén BD1: 0,69 m); Song Kién
Giang tai L¢ Thuy 1,85 m (14h ngay 08/11, duéi
BD2 0,35 m); Song Krong Ana tai Giang Son:
425,39 m (5h ngay 06), trén BD3: 0,39 m; Song
SréPok tai Ban Don: 174,82 m (18h ngay 07)
dudi BD3: 0,18 m.

T ngay 24 - 25/11, trén cac song tir Ha Tinh
dén Thira Thién Hué da xuat hién mot dot 1,
bién dg 10 1€n trén cdc song tir 1 - 3 m; riéng sdng
Kién Giang (Quang Binh) tai tram Kién Giang
bién do 1ii xap xi 6 m. Pinh Ii trén song Kién
Giang dat xap xi mirc BD3, trén song Huong tai
Kim Long dat trén mirc BP1, cac song khac con
dudi mirc BD1. Dinh 1ii trén song Kién Giang tai
Kién Giang 12,35 m (7h ngay 24, dudi BD3:
0,65 m), tai L¢ Thuy 2,59 m (10h ngay 24, dudi
BD3: 0,11 m); trén song Huong tai Kim Long
1,42 m ( 22h ngay 24, trén BD1: 0,42 m).

Luong dong chay trung binh thang trén phan
l6m céc song chinh ¢ Trung B va khu vuc Tay
Nguyén ¢ muc thip va thiéu hut so voi trung
binh nhiéu nam (TBNN) cing ky tir 30 - 60%;
riéng trén song Cai Phan Rang va song Luy cao
hon TBNN.

Ho thity loi: Dung tich chira trén phan 16n cac
hd chtra thuy lgi khu vyc Trung B¢ va khu vuc
Tay Nguyén dat trung binh khoang 70 - 90%
dung tich thiét ké, riéng cac ho & Thanh Hoa dat
trung binh 50% dung tich thiét ké, nhiéu ho dang
tran nudce.

Hb thuy dién: Muc nudc hau hét cac hd chua
¢ Trung BO va khu vuc Tay Nguyén déu ¢ muc
xap xi hodc thdp hon muc nudc ding binh
thuong (MNDBT) tur 1,0 - 4,0 m; riéng hd A
Vuong thip hon MNDBT khoang 7,0 m, ho
Song Hinh dang 6 MNDBT

3. Khu vwe Nam B

Trong thang, muc nudc song Ctiru Long, song
Sai Gon chiu anh hudng cta 2 dot triéu cuong.
Muc nude cao nhat thang, trén song Tién tai Tan
Chau 2,68 m (ngay 01/11), tai My Thuan 1,87 m
(ngay 15/11) trén BD3: 0,07 m, tai My Tho 1,73
m (ngay 16/11) trén BD3: 0,13 m, trén song Hau
tai Chau Dbc 2,53 m (ngay 01/11), tai Long
Xuyén 2,24 m (ngay 15/11) trén BD2: 0,04 m,
tai Can Tho 1,94 m (ngay 16/11) trén BD3: 0,04
m; trén song Sai Gon tai Phi An 1,62 m (ngay
15/11) trén BD3 0,12 m.

Trong thang 11 trén song Dong Nai tai Ta Lai
xuét hién 3 dot dao dong nho. Muyc nuée 1on
nhét tai Ta Lai 111,66 m (10h ngay 01/11).
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