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MUC LUC
Bai bao khoa hoc

D5 Tién Diing , Tran Hong Thai: Danh gia tic dong
cia ngdp lut dén sir dung dat nong nghiép & céac
huyén ven bién ctia tinh Nghé An trong bi canh bién
ddi khi hau

Lé Thi Phung, Nguyén Ky Phiing, Bui Chi Nam,
Tran Xuin Hoang, Lé Ngoc Tuin: Anh hudng cua
bién ddi khi hau dén xAm nhép min ¢ tinh Vinh Long

Lwong Vin Viét: Ung dung md hinh todn mo phong
ngap lut ha luu song thi tinh theo mot s6 kich ban
bién d6i khi hau vé nuée bién dang

Nguyén Hoang Lam, Nguyén Truwong Huy, Vo
Ngoc Dwong, Pham Thanh Hung, Nguyén Chi
Cong: Xay dung Atlas mua ngay cuc dai cho Viét
Nam

Nguyén Tién Kién, Nguyén Duy Hoan, Vii Thanh
Long: Nghién ctru xay dung phuong an canh béo 1t
cho tram Hoa Binh — vi tri du bdo chiu anh hudng
diéu tiét thuy dién Hoa Binh

Pham Minh Hing , Tran Thi Dung, Nguyén Ping
Quang: Anh hudong cua 4p thip Nam A va ap cao
can nhiét doi Tay Thai Binh Duong dén dién bién
ning nong tai khu vuc Bic Trung BO thoi ky
2010 - 2015

Nguyén Thanh Hoa, Nguyén Ping Quang, Vii
Thanh Hi'mg, Hoang Thi Mai, Nguyén Anh Tuén,
Ping Quoc Khanh: Tim hiéu cuong d6 va xu thé
kho han tai mot sd tram dao thoi ky 1981 - 2014 va
2017 -2026

To6ng két tinh hinh khi tuong thay van

Toém tit tinh hinh khi twong, khi twong nong nghiép
va thuy van thang 1 nam 2017 - Trung tam Du bao
khi twgng thiy vian Trung wong va Vién Khoa hoc
Khi twong Thity vin va Bién ddi khi hiu

Thong bao két qua quan tric moi truong khong khi
tai mot sb tinh, thanh phd thang 1 ndm 2017 - Trung
tam Mang luéi khi twgng thiy van va méi truong
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PANH GIA TAC PONG CUA NGAP LUT DPEN SU DUNG
PAT NONG NGHIEP O CAC HUYEN VEN BIEN CUA
TINH NGHE AN TRONG BOI CANH BIEN POI KHi HAU

Pd Tién Diing ', Tran Hong Thai *

Toém tit: Bién doi khi hau (BDKH), dac biét la thong qua hién twong ngdp lut hién dang la mot
trong nhitng moi de doa chinh dén cdc ving ven bién ciia Viét Nam. Trong dé, dang chii ¥y la dién
tich dit néng nghiép ciia cac huyén ven bién tinh Nghé An dang chiu nhitng tic dong dding ké boi
hién twong ngdp lut do BDKH gdy ra. Nghién ciru da sir dung mé hinh MIKE 11, MIKE 21 FM dé
ddanh gid mire dg ngdp va cong cu ArcGIS dé phan tich, biéu dién vé mdt khéng gian cdc két qua tinh
todn tir mé hinh thiy dong lwe giip danh gid cdc tae ddng ciia ngdp lut dén sir dung dat nong nghiép
cho cdc huyén ven bién tinh Nghé An trong boi canh BDKH. Két qua cho thdy, nguy co ngdp lut tai
cdc huyén ven bién Nghé An ngay cang gia tang nghiém trong doi véi ca trong hop lii 1%. Cdc dia
ban ngdp nghiém trong nhat la Thanh pho Vinh va cdc huyén Dién Chdu, Quynh Lueu, Nghi Lc. Cu
thé tinh dén thoi ky 2080 - 2099, dién tich c¢6 nguy co ngdp tai Thanh phé Vinh la 42,85%, tai Dién
Chaéu la 27,57%, Nghi Léc va Quynh Lieu ¢ nguy co ngdp thap hon véi khodng 16%.

Tir khoa: Bién doi khi hdu, ngdp lut, Nghé An.

Ban Bién tap nhan bai: 23/5/2017

1. Mé dau

Vi chidu dai 82 km, viing ven bién ctia Nghé
An kéo dai tir Quynh Luu, Dién Chau, Nghi Loc,
thi xa Cira Lo va thanh phd Vinh. Téng dién tich
dat nong nghiép cac huyén ven bién cua tinh
Nghé An chién dén 70% dién tich dat ty nhién
[6, 10]. Pay 1a ving san xuat laa, mua, nudi
trong va danh bat thiy san, ... [6]. Ving nghién
ctru cling 1a ving nam & ha luu song Ca, noi
thuong xuyén chiu anh hudng cua cac tran 1 16n
vao cac nam nhu 1978, 1998, 2002 khién cho
ving nghién ciru chiu anh hudng rat 1on vé kinh
té - x4 hoi [4, 7, 10]. Thém vao do, tac dong cua
BDKH do ting nhiét do trai dat s& giy ra cac tic
dong nhat dinh dén tai nguyén nudc va cac thién
tai lién quan dén nuéce nhu 1 lut va han han cho
vung nghién ctru [7, 9, 10].

Phuong phap mé hinh toan da phat trién
manh mé& nho nhiéu thanh tyu trong nghién ciru
khoa hoc va cong nghé may tinh. Cac mo hinh
thity lyc 1 - 2 chiéu [2, 3] két hgp véi phan mém

! Pai Khi twong Thity van Khu viee Viét Bdc
2Trung tam Khi twong Thity van quéc gia

Ngay phan bi¢n xong: 26/6/2017

GIS c6 thé dua ra cac ban do ngap lut voi do
chinh xac cao [9]. Két qua hiéu chinh va kiém
dinh tham s6 mo hinh mé phong ngap lut da
dugc trinh bay trong [9].
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Flanh en tinh

Hinh 1. So d6 ving nghién ciru

Bai bao nay tap trung vao cap nhat kich ban
bién d6i khi hau [5], cac két qua mo phong ngap
lut trt m6 hinh MIKEFLOOD [3] s€ dugc su
dung két hop véi viéc chong chap céac 16p ban d6
hanh chinh, ban d0 sir dung dét... dé xay dung
cac ban dd ngap lut ung véi cac truong hop li
1% (100 nam lap lai) va 5% (20 nam lap lai) tur
do xac dinh duoc nguy co ngap tai vung nghién
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clru g véi cac cip ngap lut khac nhau, ciing
nhu x4c dinh duogc ty 1€ dién tich céc loai dét co
kha niang bi ngdp cho ting huyén nam trong
vung nghién ctru qua céac thoi ky twong lai so véi
thoi ky nén.

2. Phwong phap nghién ctru

Danh gia tac dong cua ngap lut dén st dung
dat nong nghiép trong bdi canh BPKH duoc
thuc hién theo so dd hinh 2. M6 hinh thuy van,
thiry luc dugc str dung dé dénh gia muc do ngap
o tirng khu vuce theo dién, tac dong cua ngap lut

dén cac loai dat trén tung huyén ven bién va hé
thong thong tin dia Iy (GIS) dé trinh bay va biéu
dién vé mat khong gian cac két qua tinh toan tir
mo hinh thiy dong luc 1 - 2 chiéu [2, 3, 8, 9].
Loai két ndi chuan va két ndi bén duoc st dung
dé lién két mo hinh thuy dong luc 1 - 2 chiéu.
Cac tham sb mo hinh d3 dwgc hiéu chinh va
kiém dinh trong [9], theo d6 chi sb Nash—Sut-
cliffe dugc str dung dé danh gia hiéu qua mo
phong ctia mo hinh tai cac vi tri kiém tra déu &
muc 1én hon 0,82.
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Hinh 2. So do tinh todn, danh gid tac déng ciia ngdp lut trong béi canh BPKH

S6 ligu, dit liéu tinh toan

Bén d6 dia hinh ty 1¢ 1: 10 000 duoc str dung
tai cac khu vuc ngép lut, dir liéu nay duoc chuén
hoa va tao thanh dir liéu mo hinh cao d6 sb
(DEM) kich thudc (25x25) m, ban do sir dung
dat ndam 2010 [1], ban d6 mang ludi séng sudi
va h¢ théng luédi tram do khi tugng thuy van.

S4 liéu mua gi0 tai cac tram DBo6 Luong, Vinh,
Con Cuéng, Quynh Luu, Quy Chau, Tay Hiéu
va Tuong Duong tir ngay 20/9/1978 - 5/10/1978
dugc sir dung 1am tran mua i dién hinh d&é mo
phdéng qua trinh mua - dong chay cho thoi ky
nén.

S4 liéu trich 1a gém muc nudc va luu lugng
tor ngay 20/9/1978 - 5/10/1978 tai céc tram thuy
van trén luu vuc gém Dua, b6 Luong, Yén
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Thuong, Nam Pan, Chg Trang, Bén Thuy va
Linh Cam va myc nudc gio tai tram Ctra Hoi
duoc st dung dé mo phong cho thoi ky nén va st
dung kich ban bién d6i khi hau va nudc bién
dang theo cong bd ciia Bo Tai nguyén va Mbi
truong nam 2016 [5].

Mang ludi song dua vao tinh toan thuy luc
bao gom toan bo dong chinh va cac phu luu
chinh cta vung trung, ha du trong luu vuc song
Ca gdm: Dong chinh séng Ca tir ngd ba Cira Rao
dén cira song (Cira Hoi); Song Hiéu (song Con)
tir tram thuy van Nghia Khanh dén nhap luu vao
song Ca (ngd ba Cay Chanh); Song Giang tu
tuyén Thac Mudi dén nhap luu vao song Ca;
S6ng Gang tir Cau Om dén nhap luu vao séng
Ca; Song Ngan Phd tir tram thuy van Son Diém
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dén nga ba Linh Cam; Séng Ngan Sau tir tram
thuy van Hoa Duyét dén ngi ba Linh Cam; Song
La tir Linh Cam dén nhap luu vao song Ca (nga
ba Cho Trang); Séng Cam tir xom 4 xd Nghi
DPdng dén cira Lo; Song Bung tir Bau Du dén cira
Lach Van; Séng Thai tir cau Giat 1 dén cira Thoi;
S6ng Mo tir Diém Truong dén cira Lach Quyén;
S6ng Hoang Mai tir ga Hoang Mai dén cira Con
[9] ; / ’

Tai li¢u mat cat song: SO lugng mat cat ngang
sir dung 1a 298 mat cat bao gém: dong chinh
song Ca c6 157 mit cat, Song Hiéu c6 48 mat

BAI BAO KHOA HQC

cit, song Ngan Phd c6 16 mit cat, song Ngan
Sau ¢6 14 mat cét, song La co 10 mat cét, song
Thai c6 8 mit cit, song Mo ¢6 10 mat cit, song
Hoang Mai c6 12 mat cét, song Bung c6 12 mat
cit va song Cam c6 11 mit cit [9].

Kich ban RCP4.5 do B§ Tai nguyén va Moi
trudong cong bd nam 2016 [5] duoc st dung.
Theo d6, dén nam 2030 tai khu vuc nghién cuu
muc nudc bién dang trung binh 13 cm, dén giira
thé ky 1a 21 cm va cubi thé ky 1a 44 cm so véi
thoi ky co sd. Cac dic trung vé nhiét do va luong
mua dugc trinh bay chi tiét trong bang 1.

Bang 1. Bién doi cuia nhiét do (°C) va lwong mua (%) so voi thoi ky co so

Thoi ky 2016 -2035 2046 - 2065 2080 - 2099
Nhiét d6 (°C)
Trung binh nim 0,7 (0,3+1,1) 1,6 (1,1+2,2) 2,2 (1,5+3,1)
Trung binh mua déng 0,7 (0,3+1,1) 1,6 (1,1+2,2) 2,2 (1,5+3,1)
Trung binh mua xuén 0,7 (0,3+1,1) 1,4 (0,9+1,9) 1,7 (1,1+2,4)
Trung binh mua hé 0,8 (0,3+1,3) 1,9 (1,3+3,0) 2,7 (1,9+3,7)
Trung binh mua thu 0,6 (0,2<1,1) 1,6 (1,1+2,4) 2,1(1,3+3,2)

Luong mua (mm)

Nam 10,2 (2,4+17,7)
Mua dong 12,8 (0,1+25,8)
Mua xuan 2,9 (-2,9+8.,4)

Mua he 13,3 (-2,9+28,6)
Mua thu 10,9 (3,0+18,7)

16,8 (10,6+23,1)
19,8 (3,9+34,7)
11,0 (-2,0:23.5)
52 (-1,1+11,8)
30,6 (20,5+41,0)

18,1 (10,3+26,3)
10,1 (-0,9+20,6)
17,6 (9,1+26,0)
10,9 (0,5+20,5)
26,5 (9,1+45.4)

3. Két qua va thao luin

Trén co s& bd tham sé mé hinh da duge thiét
lap trong [9], trong bai bao nay tién hanh cap
nhat kich ban BDKH méi va tng dung cong
nghé GIS dé danh gia anh huong tong hop cua
BDKH dén ngép lut va dat nong nghiép cua tinh
Nghé An. Cac ban d6 nguy co ngap lut ing véi

Hinh 3. Ban do6 nguy co ngdp lut tai tinh
Nghé An thoi ky nén voi lii 1%

timg thoi ky thong qua két hop giita cac két qua
md phong ciia md hinh chong xép véi cac ban
d6 hanh chinh, ban do sir dung dét. Chiéu sau
ngap dugc phan theo 3 mirc: cdp 1: <0,5 m; cip
2:0,5 1,0 m; va cap 3: >1,0 m. Két qua duoc
trinh bay trong hinh 3, hinh 4, hinh 5, hinh 6 ung
voi 1 1% va 5%

Hinh 4. Ban do nguy co ngdp lut tai tinh
Nghé An thoi ky nén voi lii 5%

TAP CHI KHi TUQONG THUY VAN
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Hinh 5. Ban do nguy co ngdp lut tai tinh
Nghé An thoi ky 2080 - 2099 voi li 1%

Két qua tinh toan dién tich cac ving ngap lut
thong qua ty 1€ dién tich ¢ tung huyén/ thi xa
nam trong ving nghién ciru ¢6 nguy co ngap
theo thoi gian dugc thé hién chi tiét trong

Hinh 6. Ban do6 nguy co ngdp lut tai tinh Nghé
An thoi ky 2080 - 2099 voi lii 5%

bang 2. Nhin chung, toan tinh Nghé An c6 nguy
co ngap lut gia tang manh theo thoi gian, trong
d6 thanh phd Vinh cé kha ning bi ngp lut
nghiém trong nhat

Bang 2. Ti I¢ gia tang dién tich cdc huyén co nguy co ngap lut theo cac thoi ky (%)

b0 sau Tan sut i 5% Tén suit 1 1%

Huyén oy 20162035 20462065 20802099 2016-2035 2046-2065 2080-2099
b <05 0ol 0,01 0,01 0 0.27 6.2
Chan 05 -1 0 0 0,06 0,03 0,1 0.3
> 1 0 0 0 0,52 2 18,61
Nghi S O5 002 0.1 0,29 0 0,23 0,95
Lae 0,5 -1 002 0,03 1.9 0,61 1,05 2,16
' > 1 0,22 0,49 1,36 0,55 2,06 5.17
ounn S 05 002 11 0.8 0,11 1,06 1,97
0,5 -1 072 1,11 1,14 0,68 1,71 1,74
> 1 0,1 0,11 0.3 1,03 3.3 5,97
Thanh < 0,5 0,02 0,27 0,65 0,93 1,67 2,24
phé 0,5 -1 1,03 1,69 1,51 0.36 1,29 3,17
Vinh > 1 0,02 1,69 3.93 1,66 343 4,29
Thixa <05 013 0,13 0,22 0,07 0,31 0,54
Conls 05-1 0 0 0.23 0,1 0,37 0,62
> 1 0.03 0.26 4,48 0.14 0.18 0.51

So sanh véi thoi ky nén thi nguy co ngap lut
ngay cang co xu hudng gia tang theo thoi gian &
cac huyén/ thi xa ven bién cta tinh Ngh¢ An. Két
qua danh gia ti I¢ dién tich cac loai st dung dat
nong nghi€p cd nguy co ngap lut theo tung
huyén qua cac thoi ky (thoi ky nén, 2016 - 2035,
2046 - 2065, 2080 - 2099) d6i voi ca truong hop
18 1% va 1ii 5%, cu thé cho ting huyén nhu sau:

Thi x4 Cua Lo: Ti 1é dién tich dat nong
nghi¢p c6 nguy co ngdp lut cao hon so voi cac
loai dat sir dung phi néng nghiép. Pang ké nhat

TAP CHi KHi TUQNG THUY VAN

1a dit nuoi tréng thuy san nude 1o, mén voi ti 1€
dién tich dat c6 kha nang ngap lut tir 25,6% (thoi
ky 2016 - 2035) + 34,95% (thoi ky 2080 - 2099).
Trong khi trudng hop i 5% céc dat st dung it
nguy co ngdp lut thi d&én truong hop 1 1% dat
dung cho muyc dich nong nghiép con c6 thém dat
¢6 rimg trong san xuat (RST) vdi ti 1& dién tich
ngap 1én t6i 98,36% (thoi ky 2016 - 2035) =
99,06% (thoi ky 2080 - 2099) va dit trong lta
nuée (LUK) tir 5,12% + 7,42%. Dong thoi, dat
mat nudc chuyén dung (MNC) c6 ti ¢ dién tich
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c6 nguy co ngdp 1én téi 80,79% theo sau do 1a
dat ¢ tai d6 thi (ODT) tir 12,18% + 14,25% va
dat & tai nong thon tir 6,46% + 7,32%.

Huyén Dién Chau: Mic du c6 sb dang sir
dung dat co nguy co ngép lut nhiéu trong truong
hop 1it 1% song huyén Dién Chau lai cho thay
tinh hinh ngap lut ¢ truong hop li 5% khong
dang ké voi 12 loai sir dung dat. Trong do, déang
cht y 1a cac dat st dung cho muc dich néng
nghiép véi ti 1& dién tich dat c6 nguy co ngap lut
kha nghiém trong bao gém dét lam mudi (LMU)
tir 43,24% (thoi ky 2016 - 2035) + 77,06% (thoi
ky 2080 - 2099), theo sau d6 1a dit nudi trong
thuy san nude 1o, man tr 10,79% + 45,06%.

Thanh phé Vinh: Dat nong nghiép tuy khong
nhiéu nhung cling c6 ti 1€ dién tich c6 kha nang
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ngap lut kha cao. Cu thé, dat trong cay hang nim
khac (BHK) 1a 65,81% (thoi ky 2016 - 2035) +
77,44% (thoi ky 2080 - 2099), cac dat chuyén
trong laa nude (LUC) 12 39,57% + 63,05% cing
v6i dat chuyén trong laa nudc khac (LUK) la
14,53% = 64,82%. Trong khi d6 cac ving dat co
ti 18 dién tich c6 nguy co ngap lut cao nhat trong
ving dat nong nghiép 1a dat nudi trong thily san
nudc log man (TSL) véi 74,49% (thoi ky 2016 -
2035) + 95,97% (thoi ky 2080 - 2099) cing dat
nudi trong thity san nude ngot (TSN) véi 21,12%
+ 38,69%. Ngoai ra con ¢ dat ¢ rimg trong
phong ho (RPT) véi ti 1 dién tich c6 thé bi ngap
lut tir 38,01% (thoi ky 2016 - 2035) + 45,48%
(thoi ky 2080 - 2099) va dit trong cdy hang nim
khac (HNK) voi ti 1¢ 1a 15,97% + 89,16%.
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Hinh 7. Ti Ié dién tich sir dung dat cé nguy co ngdp lut truong hop lii 1% (a) va 5% (b) tai TP. Vinh

Huyén Nghi Loc: Dat néng nghiép bao gdm
dat trong cdy hang nam khac (HNK) ¢6 ti 1& dién
tich dat co nguy co ngép lut tir 0% (thoi ky 2016
-2035) + 58,57% (thoi ky 2080 - 2099), dat nudi
trong thiy san nudc ngot tir 38,25% + 52,46%
va dat nudi tréng thuy san nudc lg, man tu
35,52% = 48,59%. Bén canh d6, cac vung dét
trong lua nude (LUC va LUK) ciing c6 nguy co
bi ngép lut cao voi ti 1€ di¢n tich 1a 6,61% (thoi
ky 2016 - 2035) + 25,59% (thoi ky 2080 - 2099).
Déi vé6i loai dat rimg, dat trdng rimg phong hod
(RPM) ¢ ti 1€ dién tich c6 kha nang bi ngép lut

la 41,41% (thoi ky 2016 - 2035) + 43,37% (thoi
ky 2080 - 2099), dat c6 ring trong san xuét
(RST) 12 3,51% =+ 5,58% va dét c6 ring trong
phong hd (RPT) 1a 1,36% ~+ 2,29%.

Huyén Quynh Luu: Nhin chung c6 tinh hinh
ngap kha cao trong tuong lai voi 30 loai sir dung
dat nam trong ving anh huong, trong d6 dat
trong lta 12 loai chiu anh hudng nhiéu nhat trong
toan huyén. Cu thé, ti 1¢ dién tich dat c6 nguy co
ngap lut ctia dat trong la nuéc (LUC va LUK)
1a 2,95% (thoi ky 2016 - 2035) + 26,88% (thoi
ky 2080 - 2099), dat trong lta nuong (LUN) la

TAP CHI KHi TUQONG THUY VAN
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36,31% (thoi ky 2080 - 2099). Dong thoi, ti 18
dién tich dét c6 kha nang bi ngap lut cua dat nuoi
trong thily san nudc ngot 1a 12,32% (thoi ky
2016 -2035) + 12,91% (thoi ky 2080 - 2099) va
dat 1am mudi (LMU) 1a 49,06% + 69,1%. Vi
dat ring, dat rimg trong phong ho 13 loai dit co
ti I¢ dién tich c6 nguy co ngap lut cao hon ca tir
4,92% (thoi ky 2016 - 2035) + 5,16% (thoi ky
2080 - 2099), dat trong rimg san xuat (RSM) va
dat co rung trong san xuit (RST) déu khong
dang ké.

4. Két luin

Két qua nghién ctru cho thay, cic huyén ven
bién tinh Nghé An c¢6 nguy co ngap lut nghiém
trong trong twong lai ddi véi ca truong hop 1i
1% (100 ndm lap lai) va 5% (20 nam lap lai).
Nhin chung, ti 1€ dién tich cac huyén c6 nguy co
ngap lut trong tuong lai c6 thé vuot qua muc
10% dién tich huyén. Tinh dén 2100, cac huyén
ven bién co6 murc d6 ngap nghiém trong nhat 1a
thanh phd Vinh (42,85%), Dién Chau (27,57%),
Quynh Luu va Nghi Loc c6 muc do ngap tu

10 + 16%, riéng thi xa Ctra Lo 1a dudi 5%.

Dit nong nghiép tai cac huyén ven bién Nghé
An chiu tac dong 16n bai ngap lut trong bdi canh
BDPKH, nhin chung truong hop 14 1% co ty 1€
dién tich dét c6 nguy co ngap déu cao hon so véi
truong hop 1t 5%. Cu thé, tai thanh phé Vinh co
tinh hinh ngap lut nghiém trong voi cac loai dat
nong nghiép nhat 1a dat nudi trong thily o nguy
co ngap lut 1én t6i 95,97% (tinh dén thoi ky 2080
-2099); dong thoi dat trong laa va dét rimg ciing
c6 the ¢6 t6i 64,82% va 45,48% dién tich dat co
nguy co ngap lut. Loai dat c6 nguy co ngap lut
cao trong tuong lai cia huyén Nghi Loc la
52,46% d6i v6i dat nudi trong thuy san; dét trong
rimg c6 ty 1& dién tich ngap 1a 43,37%; va dat
trong lta co ty 18 1a 25,59%. Huyén Dién Chau
van 1a huyén it bi tic dong hon ca véi khoang
5,35% dién tich dat rimg c6 thé bi ngap lut song
cling ¢6 t6i hon 45,06% dién tich dat nudi trong
thuy san va dat trong laa c6 nguy co ngap lut tinh
dén thoi ky 2080 - 2099.
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ASSESSMENT OF THE IMPACT OF FLOODING TO ARABLE LAND
USAGE IN THE COASTLINE OF NGHE AN IN THE CONTEXT OF
CLIMATE CHANGE
Do Tien Dung !, Tran Hong Thai 2
' The Meteorological and Hydrological Regional Station for Northern Central Vietnam
2 The National Centre for Hydro - Meteorological

Abstract: Floods are one of the most common, dangerous and costly natural disasters, widely
distribute and threaten to life and property in coastal areas in Vietnam. Agricultural lands in coastal
zones in Nghe An province have been putting in jeopardy by flooding. Nghe An's coastal districts are
especially projected to be more adversely sufferred from climate change impacts. There is a need
to identify the flooding risks to agricultural lands in flood-prone areas in Nghe An to support flood
management from high-level planning proposals to detailed design. The study starts by using
MIKEI1l, MIKE 21FM and ArcGIS tool to assess the effects of flooding on agricultural land use.
The results indicate that the floodplain risk in coastal districts of Nghe An is increasing
dramatically in case of flood frequency of 1%. In which, aquaculture and planting lands in Vinh city
is forecasted to be inundated with 95,97% and 64,82% by 2100 respectively.

Keywords. Climate change, floodplain, Nghe An.

TAP CHI KHi TUQONG THUY VAN
S6 thang 02 - 2017

@)



BAI BAO KHOA HQC

ANH HUONG CUA BIEN POI KHi HAU
PEN XAM NHAP MAN O TINH VINH LONG

Lé Thi Phung', Nguyén Ky Phiing2, Buii Chi Nam?, Trin Xuin Hoang*, Lé Ngoc Tuin®

Tém tit: Nghién ciru nay danh gid anh hieong cia bién doi khi hdu (BDKH) dén xdam nhdp mdan
(XNM) trén dia ban tinh Vinh Long. Cac kich ban tinh toan bao g(fm.' XMN & diéu kién hién tai, theo
kich ban thai khi nha kinh trung binh (B2) va cao (A1FI) cho nam 2020 va 2030. Phwong phdap moé
hinh todn két hop phwong phdp GIS dwoc sir dung trong tinh todn. Két qiia tinh todn cho thay, ¢ diéu
kién hién tai nam 2014, do man cao nhat trén song C6 Chién la khoang 5%o, man trén song Tién cé
gid tri cao hon so voi song Hau. Trong twong lai, do anh huwong cua BDKH, XNM o Vinh Long gia
ting. DY man cao nhat vao nam 2030 trén séng Cé Chién cé thé dén 8%o, anh huwdng dén cdc xa trén

dia ban huyén Viing Liéem va Mang Thit.

Tw khéa: Bién doi khi hdu, xdm nhdp man, nudc bién dang.

Ban Bién tap nhan bai: 11/03/2017

1. Pit van dé

Bién d6i khi hau va nuéc bién dang (NBD)
¢6 tac dong manh dén cac ving dong bang va
ven bién ctia nudc ta, ddc biét 1a ving dong bang
Séng Ctru Long (PBSCL) [1], trong d0, tac dong
manh mé nhét c6 thé ké dén 12 xam nhap man.
BDKH lam thay doi ché do mua, ché do dong
chay cua cac song gay ngap lut va XNM sau vao
dat lién. BDKH c6 thé 1am thay d6i chat luong
nuoc, anh hudng dén hau hét cac hoat dong co
lién quan nhu: trong trot, chan nudi, nudi trong
thuy san, dich vy, sinh hoat... cia cac khu vuc
ven song. Gan day, nhiéu nghién ctru vé BDKH
xem XNM la mdt trong nhitng tdc dong chinh
can quan tAm danh gia [3-5], ddc biét 1a cac ving
clra song va ven bién [6-14].

Vinh Long 1a mot trong nhirng tinh ndng
nghiép 16n cua ving DPBSCL, chuyén vé trong
laa, cdy an qua va thiy san nude ngot. Tinh dén
nam 2015 dién tich dat san xut nong nghiép cta
Vinh Long 1a 120.671,4 ha, chiém dén 79,09%

Ngay phan bién xong: 06/07/2017

tong dién tich dat ty nhién [15]. Trong khi do,
XNM la vin dé dang quan tim tai dia phuong
khi dién bién d6 min cuc dai theo khong gian
trén cac con song chinh ctia Vinh Long tang dan
qua cac nam (2007 - 2016) va ngay cang lan sau
vao nodi dia gy tac dong nghiém trong dén san
xuit nong nghiép. Viéc danh gia anh hudng cua
BDKH dén XNM ¢ Vinh Long c6 y nghia quan
trong nham cung cap co s khoa hoc cho hoach
dinh chinh sach va cac bi¢n phap thich ing phu
hop trong timg diéu kién cu thé, gop phan giam
thiéu rai ro, dam bao phat trién bén viing ciia dia
phuong.

BAN DO RANH GIOTHANH CHINH TINH VINH LONG
T L 1 = S

"Truong Pai hoc Tai nguyén va Moéi truong

2 8¢ Khoa hoc va Céng nghé Thanh phé Ho Chi
Minh

3 Phdn vién Khoa hoc Khi twong Thuy van va
Bién doi Khi Hiu

“Vién Khi twong Thuy van Hdai van va Méi truong
*Truong Pai hoc Khoa hoc Tw nhién - Pai hoc
quoc gia Thanh phé Ho Chi Minh

TAP CHi KHi TUQNG THUY VAN

Hinh 1. Pham vi nghién ciru

2. S6 liéu va phwong phap
2.1. 86 liéu
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S6 liéu khi tuong thuy van va XNM trén dia
ban tinh Vinh Long da dugc thu thap tai cac co
quan hitu quan tai dia phuong va Pai Khi tugng
Thay van khu vuc Nam B§. Cac sb lidu bao
gé)m: nhiét do (1991 - 2015) tai tram Vinh Long;
luong mua (1978 - 2015) tai tram My Thuan,
Vinh Long, Tam Binh, Tra On; myc nuéc (1978
- 2015) tai tram Chg Lach, My Thuan va Can
Tho.

2.2. Phwong phap

Phan mém SIMCLIM (Vién Qudc té vé
BDKH Toan ciu, thudc Pai hoc Waikato -
Newzealand) dugc ung dung dé xay dung kich
ban bién ddi vé nhiét do, lugng mua va muc
nudce tai tinh Vinh Long theo khong gian va thoi

T
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gian trén co s6 s6 liéu KTTV tai dia phuong cip
nhat dén 2015 va céc kich ban phat thai khi nha
kinh cua IPCC (Assessment Report -AR4), bao
gom kich ban phat thai thap (B1), phat thai trung
binh (B2) va phat thai cao (A1FT).

Phuong phép chi tiét hoa thong ké két qua cua
cac md hinh khi hau toan cau (GCMs) duoc ap
dung, két hop v6i cac phan mém Sufer, Arcgis
dé xay dung ban dd phan bd nhiét do, lwong mua
ciing nhu dién bién XNM tai tinh Vinh Long.
Céc mo6 hinh CNRM-CM3, GISS-ER va
CCCMA_CGCM duogc lya chon d¢é mo phong
kich ban bién ddi luong mua, nhiét do va muc
nude dang boi sy trong quan cao giira sé lidu
thue té va két qua mo hinh [16].
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Hinh 2. Hé thong mang ludi tin

Mo hinh mua rao - dong chay (NAM) duoc
ap dung dé tinh toan dong chay do mua hién
trang va theo cac kich ban BDKH trén dia ban
tinh Vinh Long va cac luu vuc 1an c4n lam dau
vao trong tinh toan thuy luc. S6 lidu dau vao cia
mo hinh bao gém: (i) S6 liéu mua nim 2014 va
nam1986 - 1990 cua cac tram khi tuong Pakse,
Phnom Penh, Chiang Rai, Pleiku, Chau Ddc; (ii)
86 liéu bdc hoi ndm 2014, 2010 va ndm1986 -
1990 ctia cac tram Chau Pdc va Pakse va Pleiku,
(iii) S6 liéu luu lwong trung binh thang tai Tan
Chau va Chau Ddc naim1986 — 1990 va 2010.

Mo hinh MIKE 11 duoc ap dung dé tinh toan
thuy luc trong manh luéi song cia DPBSCL, bao

T T T
190% 1Ty Ty

;Zy lve khu viee DBSCL

h toan t

gdm 12681 diém tinh toan luu lwong, muc nudc;
1116 nhanh song 16n nhé; 4 dap tran; 54 cua
cdng; 155 cong trinh diéu tiét thuy loi (Hinh 2).
Két qua tinh toan duogc trich xuat cho khu vuc
thudc Vinh Long dé 1am dau vao cho mé hinh
tinh toan XNM.

Diéu kién bién: (i) S6 liéu muc nudce tai cac
bién An Thuan, Bén Lirc, Bén Trai, Bién Hoa,
Binh Dai, Ca Mau, Can Tho, Cao Lanh, Chau
DPdc, Chg Lach, Pai Ngai, Ganh Hao, Long
Xuyén, Méc Hoa, My Tho, My Thuan, Nam
Cin, Rach Gi4, Song Pédc, Tan Chau, Tra Vinh;
(ii) S liéu luu lwong nim 2014 tai Tan Chau va
Chau Pdc dugc sir dung cho bién trén; (iii) Bién
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dudi 1a myuc nude bién, duoc trich xuét tir mod
hinh toan cau MIKE 21 Toolbox, tai cac tram An
Thuén, Bén Trai, Binh Pai, Ganh Hao, Nam
Can, Rach Gia, Séng Dbc, Tran D&, Vam Kénh,
Viing Tau, Xéo R6 va sau d6 dugc hi¢u chinh so
véi tram thuy van Ganh Hao.

3. Két qua

3.1. Kich ban BDKH cho tinh Vinh Long

Kich ban lugng mua duogc trinh bay trong
Bang 1. Két qua cho thay, luong mua trung binh

nhiéu nam tai Vinh Long c¢6 xu huéng ting dan
qua cdc nim va cac kich ban. Dén nim 2020,
lwong mua nam ¢ Vinh Long tang so voi thoi ky
nén (1980 - 1999) 1a 1,19 % va 1,41% tuong ting
theo kich ban B1 va AIFL Dén nim 2030, cac
mirc ting tuong ung 1a 1,44% va 2,35%. Dén
nam 2050, lugng mua trung binh nam co thé
tang 4,33% theo kich ban A1FI; Luong mua co6
xu thé ting vao mua mua (+7,14%, A1FI) va
giam vao mua kho (-9,54%, A1FI) (Bang 2).

Bdng 1. Kich ban bién doi heong mua & Vinh Long

2020 2030 2050
Kichbin Luongmua %thay Lugngmwa %thay Luongmua % thay
(mm) i) (mm)  déi () (mm) déi (%)
B1 1491,26 1,19 1497,11 1,44 1508,81 2,49
B2 1491,80 1,33 1501,90 2,02 1516,79 3,03
A1FI 1492,86 1,41 1506,68 2,35 1535,93 4,33

(*): So voi thoi ky nén 1980 — 1999

Bdng 2. Thay doi (%) ciia heong muea theo miia so véi thoi ki nén (1980-1999)

2020 2030 2050
Thang
Bl B2  AIFI Bl B2  AIFI Bl B2 ATFI
V-X 2,14 2,20 2,32 2,80 333 387 4,11 5,00 7,14
XI-1V -2,86 -2,94  -3,10  -3,74 445 -5]17 -5,49 -6,68  -9,54

Bang 3 trinh bay cac kich ban thay d6i nhiét
do tai tinh Vinh Long dén nam 2050. Giai doan
2020 - 2030, mic ting nhiét d6 kha dong déu
gitra cac kich ban BBKH (0,3 - 0,46°C nam 2020

va 0,47 - 0,77 °C ndm 2030). Tuy nhién, dén nim
2050, nhi¢t do theo kich ban A1FI tang nhanh
chong (1,42°C so v6i thoi ky nén).

Bdng 3. Kich ban thay doi nhiét g (°C) tai tinh Vinh Long

. . 2020 2030 2050
Kich ban . .. . . . 2.
Nhiét d6 Thay d6i Nhiét do Thay d6i Nhiét do Thay d6i
B1 27,63 0,39 27,76 0,47 28,02 0,81
B2 27,64 0,44 27,87 0,66 28,20 0,99
AIFI 27,67 0,46 27,98 0,77 28,62 1,42

Mirc d9 thay ddi nhiét do cua cac thang trong
nam so vai thoi ky nén duoc thé hién & bang 4.
Tuong ty xu thé nhiét do trung binh nam, nhiét
dd céc thang trong nam gia tang theo thoi gian va

cac kich ban KNK: cao nhat tir 12 - 2, thap nhat
tir 6 - 8. Dén nam 2050, nhiét d6 cac thang tang
khoang 0,5 - 0,98°C, 0,61 - 1,19°C va 0,87 -1,7°C
twong tng voi kich ban B1, B2 va A1FL

Bang 4. Thay doi nhiét @ (°C) so véi thoi ky nén (1980 - 1999) tai tinh Vinh Long

2020 2030 2050
Thang
Bl B2  AIFI Bl B2  AIFI Bl B2 AlTFI
12-02 0,51 0,52 0,55 0,67 0,79 0,92 0,98 1,19 1,70
03-05 0,49 051 0,54 0,65 0,77 0,89 0,95 1,15 1,65
06-08 0,26 0,27 0,28 0,34 0,41 047 0,50 0,61 0,87
09-11 041 042 044 0,53 0,63 0,74 0,78 0,95 1,36
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Muc nudc bién dang tai khu vuc ctira song
tang theo thoi gian cling nhu theo cac kich ban
BDKH (B1, B2 va AIFI). Nam 2020, két qua
giita cac kich ban kha twong ddng (ting 9 cm so
v6i thoi ky nén). Cang vé sau, muc nudc bién &
kich ban A1FI cang ting nhanh. Bén nam 2050,
muc nude bién dang 25, 26 va 29 cm tuong g
voi kich ban B1, B2 va A1FI (Bang 5).

Badng 5. Muc nueée bién dang (cm) tiv

SIMCLIM
Kich ban 2020 2030 2050
B1 9 13 25
B2 9 14 26
AIlFI 9 14 29

3.2. Anh hwéng ciia bién doi khi hiu dén
xdm nhdp mdn

3.2.1. Hiéu chinh va kiém dinh mé hinh Mike
NAM

Céc thong s6 hiéu chinh mé hinh NAM cho
khu vyc ha luu séng Mekong bao gdm Umax,

BAI BAO KHOA HQC

Lmax, CQOF, CKIF, CK 1,2, TOF va TIF nham
tim ra bd tham s phuc vu tot nhat viéc mo
phong qua trinh dong chay cia luu vuc nghién
ctru, so dd phan chia cac tiéu luu vuc duoc trinh
bay nhu trong hinh 3.

MO hinh dugc hi€u chinh tir nam 1986 - 1990
va kiém dinh 1a 01 - 12/2010 tai tram Tan Chau
va Chau Ddc, d6 thi kiém dinh luu lugng theo
thang giita két qua tinh toan va thyuc do tai tram
Tan Chau va Chau Ddc dugc trinh bay nhu Hinh
4. Két qua tinh toan cho thdy dong chay mua
hién trang tang dan theo miia mua (cao nhét vao
thang 10, sau d6 giam dan). Trong giai doan
2020 - 2030, su thay doi lugng mua theo céc
kich ban BPKH dén dén su thay ddi dong chay:
tang nhe trong mua kho, gia tang dong chay &
dau mua mua, suy giam & cac thang 6 - 8, sau d6
tiép tuc gia ting dén hét mia mua. B thong s6
mo hinh NAM dung dé mé phong duoc trinh bay
nhu bang 6.

Bang 6. Cdc théng s6 mé hinh NAM

Dién
TLV UM Umax Lmax CQOF CKIF CKI2 TOF TIF TG CKBF
(km?)
I 23420 18,6 146 0,157 3258 47,7 0312 0,557 012 2685
2 16080 194 162 0,127 3024 543 0281 0,623 025 2490
30 1241 187 138 0,139 2805 46,7 0347 0,549 0,18 1865
4 2432 214 125 0235 2784 562 0295 0482 016 1573

Ff’ = LY
5 R=0E "y

(b)

Hinh 3. Do thi kiém dinh lru luong theo thang gitta két qua tinh toan va thuc do tai tram
Tdn Chdu (a) va Chdu Poc (b)
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3.2.2. Hiéu chinh va kiém dinh mé hinh thuy
lyc (MIKE 11)

Qué trinh thiét 1ap va hiéu chinh mé hinh dwa
ra bo thong s6 thuy luc téi uu nhu sau: hé s6
nham Manning tir 30 - 45 ms'3/s; diéu kién ban
dau cta myc nude 12 0,5 m; diéu kién luu lugng
1a 10 m%/s. Muc nudéc tinh toan co pha bién doi

(2)

Kiém dinh myc nudc tram My Thuén

Thycdo == Tinh toan

Muc nuée (m)

-0.5

(c)

Kiém dinh muc nuéc tram Can Tho
Thucdo

Tinh toan

Muc nude (m)
o
O

Il
=)

&
&

-10

gﬁn voi thue té. Theo do, s6 liéu tinh toan muc
nude cd d6 chinh xac kha cao (theo két qua so
sanh tor ngay 7 - 13/4/2009): NSE = 0,82,
R?= 0,887 tai My Thuéan; NSE = 0,84, R>= 0,928
tai My Hoa; NSE = 0,82, R?= 0,88 tai Nam Can
— Ca Mau; NSE = 0,92, R = 0,96 tai tram Bén
Luec.

(b) Kiém dinh muc nude tram Dai Ngai
Thycdo === Tinh toan
2.0
15
1.0
E
S 0.5
2
=
=
8 0.0
=
0.5
1.0
-15
(d) Kiém dinh myc nudc tram Phude Long
—— Thye do Tinh todn
0.30
028
0.26
~ 024
)
o 022
2
2020
S
<018

0.16
0.14
0.12
0.10

Hinh 4. Két qua kiém dinh mwc nuwée thang 3/2014: (a) tram My Thudn; (b) tram Pai Nedi; (c)
tram Can Tho, (d) tram Phudc Long

Két qua kiém dinh thuy luc tai tram My
Thuén, Pai Ngii, Can Tho cho két qua kha tét,
tuong Gng: R? = 0,94, NSE = 0,91; R? = 0,95,
NSE=0,91; R*= 0,96, NSE = 0,93. Tram Phudc
Long nam trong khu vuc c¢6 hé théng thay loi
day dic bao gdm cac hé thong kénh dao va cac
cong trinh thay, vi vay, viéc kiém dinh gip kha
nhiéu khé khan. Két qua kiém dinh myuc nude
tram Phudc Long co thé chép nhan duoc voi
R?>=0,74 va NSE = 0,81 (Hinh 4).

3.2.3. Kiém dinh man

Trén co so két qua tinh toan thuy lyc, nghién
ctru tién hanh moé phong hién trang cac song
chinh tai tinh Vinh Long. Két qua md phong
dugc so sanh véi sd liéu man thuc do tai tram
thuy van Ganh Hao va Phuéc Long tur 19 -
21/3/2014. Hé s6 khuéch tan dugc hiéu chinh 1a

TAP CHi KHi TUQNG THUY VAN

50. Kiém dinh mé hinh XNM cho két qua kha
hop ly véi tinh hinh XNM tai tinh Vinh Long,
hé sb tuong quan lan luot dat 0,99 va 0,92, do
0, c6 thé ding cac két qua nay phuc vu tinh toan
XNM dudi tac dong cia BDKH (Hinh 5).

3.2.4. Nguy co xam nhdp man cdc song chinh
tinh Vinh Long trong béi canh bién doi khi hdu

Két qua mo phong hién trang cho thiy do
min cao nhat tinh Vinh Long khoang 5% (trén
song C6 Chién). Xu huéng d6 man trén séng
Tién cao hon séng Hau. Ranh man 1%. phu kin
gan nhu toan bo huyén Viing Liém va mot phan
nho huyén Mang Thit. Ranh man 0,5%o trén song
C6 Chién 1én téi xa My Phuéc (huyén Mang
Thit). Ranh mén 0,5 %o trén song Hau ghi nhan
tai ranh gidi Vinh Long - Tra Vinh (Hinh 6).
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Hinh 6. Mo phong hién trang XNM tinh Vinh Long

Hinh 7 thé hién dién bién XNM tinh Vinh

Long theo kich ban B2. Nhin chung, XNM tinh
Vinh Long c6 xu hudng gia tang theo thoi gian
va cac kich ban BbKH.

Néam 2020, theo kich ban B2, trén song Hau,
ranh man 0,5%o an sau vao khoang 2 km so véi
hién trang, bat dau anh huong cu lao Luc Si
Thanh. Trén séng C6 Chién, trong khi ranh min
0,5%o khong co nhiéu bién ddi, cac ranh man con
lai xam nhap thém khoang lkm so véi hién
trang; ranh mdn 2%o c6 kha ndng vugt qua cu lao
x4 Quoi Thién. Két qua mo phong ddi véi kich
ban B2 khong khéc biét dang ké so véi B1. Dang
chu y, ranh méan 1%o 1én téi ranh gidi Vinh Long

- Tra Vinh (trén song Hau), dong thoi ghi nhan
ranh man 6%o trén song C6 Chién. Theo kich ban
AI1FI, d6 man trén song C6 Chién co thé xap xi
8%o, ranh man 0,5%o trén song Hau tién thém
khoang 5 km so v6i hién trang, cadc ranh man
khac 14n sau vao dat lién thém khoang 2 km.
Két qua md phong XNM niam 2030 theo kich
ban B2 twong ddi twong dong v6i ndm 2020 theo
kich ban A1FI; theo d6, dd min cao nhit co nguy
co 1én dén 8%o (trén song Co Chién). Theo kich
ban B2, ranh mdn 2%o 1én t61 ranh gioi Vinh
Long - Tra Vinh trén song Hau. Ranh man 8%o
trén song C6 Chién ciing nhu cac ranh man khac
& khu vuc ndi ddng c6 kha ning tién sau thém

TAP CHI KHi TUQONG THUY VAN
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khoang 1km so v&i kich ban B1. Péi véi kich
ban AITFI, trén song Hau, ranh man 0,5%o, 1%o
va 2 %o lan luot 18n t6i thi trdn Tra On, x Thién
My va vuot qua ranh gigi Vinh Long - Tra Vinh
khoang 2 km (thudc xa Tich Thién). Trén song
Cb Chién, ranh min 8%o c6 kha nang anh huong

cac xa Trung Nghia, Trung Ngai, Trung Thanh
Dong va xa Thanh Binh (huyén Viing Liém).
Ranh min 5%o, 1%o va 0,5%o lan luot vuot qua
cu lao xa Quai Thién, xa My An (huyén Mang
Thit) va x3 Pong Phu, Binh Hoa Phuéc (huyén
Long Hb).

4. Két luan va kién nghi

Nghién ctru nham muyc dich danh gia nguy co
XNM tinh Vinh Long trong bdi canh BDKH dén
nam 2030 véi kich ban B2 va A1FI. Két qua cho
thdy, ¢6 mén trén song Tién cao hon song Hau,
d6 man cao nhat tinh Vinh Long khoang 5%
(trén séng C6 Chién) vao nam 2014. Giai doan
2020 - 2030, nhin chung, XNM c6 xu hudng gia
tang theo thoi gian va cac kich ban BDKH, c¢6

(b)
Hinh 7. Nguy co XNM tinh Vinh Long theo kich ban B2: (a) 2020; (b) 2030

kha niang 1én dén 8%o. Trong d6, huyén Viing
Liém va Mang Thit chiu &nh hudng boi cac ranh
min cao nhat trén toan tinh. Trong bdi canh
XNM ngay cang tang cuong, nhirng nghién cuu
danh gia tinh dé bi ton thwong do XNM nén tiép
tuc dugc thuc hién tao co s¢ hoach dinh cac giai
phap, dam bao cac hoat dong sinh hoat va san
xut tai dia phuong
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SALTWATER INTRUSION RISK IN MAIN RIVERS OF VINH LONG
PROVINCE IN THE CONTEXT OF CLIMATE CHANGE

AND SEA LEVEL RISE
Le Thi Phung !, Nguyen Ky Phung 2, Bui Chi Nam3, Tran Xuan Hoang 4, Le Ngoc Tuan 5
! University of Resources and Environment Ho chi Minh
2 Department of Science and Technology Ho Chi Minh city
3 Sub-Institute of HydroMeteorology and Climate change
4 Institute of Hydrology Meteorology Oceanology and Environment
3 University of Science — Vietnam National University Ho Chi Minh City

Abstract: The study aimed to assess the risk of salt water intrusion in VinhLong province in the
context of climate change via following scenarios: 2014, 2020, 2030 with average (B2) and high
(A1FI) level of greenhouse gas emission. By modeling (NAM, MIKE 11), combined with GIS, results
showed that the highest salinity in 2014 was about 5%o (in Co Chien River) and salinity in Tien
River was higher than that in Hau River. Saltwater intrusion in Vinh Long province tends to increase
with time and climate change scenarios. The highest salinity in 2030 would be up to 8%o (in Co
Chien River), affecting some communes of Vung Liem and Mang Thit district. This work provides an
important basis for planning suitable solutions for saltwater intrusion adaptation, contributing to
sustainable develoment goals of the local.

Keywords: Climate change, saltwater intrusion, sea level rise.
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UNG DUNG MO HINH TOAN MO PHONG NGAP LUT
HA LUU SONG THI TINH THEO MOT SO KICH BAN
BIEN POI KHI HAU VE NUOC BIEN DANG

Lwong Vin Viét!

Tém tit: Ha luu luw viee Thi Tinh la mét trong nhitng khu viec co t6c dé dé thi héa nhanh va
thwong xay ra ngdp lut. Muc dich ciia bai bdo nay la xdy dung ban do ngdp cho luu viee dwa trén
cdc tdc dong téng hop cua bién doi khi hdu toan cau, mwa Iém trén luu viee, triéu cuong va muc nueoc
bién diang nham g phé véi bién doi khi hdu. Phwong phdp xdy dung ban dé ngdp la két hop giita
mé hinh thity van HEC-HMS, thity lwc HEC-RAS va cdc phan mém hé tro HEC-GeoHMS va HEC-
GeoRAS. Két qud mé phong cho thdy khi muc niede bién dang tir 30 cm - 50 cm dién tich ngdp trén
luw viee Thi Tinh sé tir 4102 ha - 5174 ha tiry theo mike xa lii cdc ho chiva. Két qua bai bdo nham cung
cdp théng tin phuc vu dé xudt cdc gidi phdp thich img véi bién doi khi héu.

Tir khéa: D6 thi héa, muc nude bién ddang, ngap lut.

Ngay nhan bai: 15/5/2017

1. Pit van dé

Luu vuc Thi Tinh ndm trén dia ban cua cac
huyén Déau Tiéng, huyén Bau Bang va thi xd Bén
Cat, day 1a luu vuc 16n nhat cia tinh Binh
Duong. Luu vuc nay c6 dién tich 76504 ha véi
d0 cao dia hinh tr 1,4 m - 42 m. Dién tich cua
khu vire ¢6 d9 cao dia hinh dudi 2 m chiém 2,6%
dién tich lvu vuc. Pac diém cua luu vuc nay la
thip triing ¢ phia ha luu, khu vic ha luu ciing 13
noi c6 toc do do thi hoa va cong nghiép hoa cao.
Theo bao céo tinh hinh va két qua xir Iy cac diém
ngap nudc trén dia ban tinh Binh Duong ctua S¢
Xay Dung cho thay toan tinh hién nay c6 tat ca
65 diém ngap, trong d6 c6 20 diém ngap trén luu
vuc Thi Tinh.

Theo két qua nghién ciru trong béo céo [6],
trong giai doan 1989 - 2014, muc nudc cao nhét
tai tram Thu Dau Mot da tang 34 cm, tai tram
Viing Tau tang 14 cm. Theo bdo céo [5], do thay
d6i str dung dét hé s6 dong chay trén luu vuc nay
da tang 12,92% trong giai doan nay.

Nghién ctru ndy nham xay dung ban d6 ngap
cho lwu vuc Thi Tinh véi muc dich cung cip
thong tin trong viéc thich tmg voi bién ddi khi
hau, véi cac yéu td tac dong bao gé)m: 1) Muc

'Pai hoc Cong nghiép Thanh phé Ho Chi Minh

TAP CHi KHi TUQNG THUY VAN

Ngay phan bién xong: 15/06/2017

tang lugng dong chay mit do thay doi sir dung
dat t6i nam 2020; 2) Muc nude bién dang; 3)
Mua 16n; 4) Xa lii thuong ngudn va triéu cuong.

2.S6 liéu va phwong phap nghién ciru

So d6 mé phong ngdp

Trong nghién ctru nay dé mo phong ngép, md
hinh thuy van, thuy luc dugc st dung 1a HEC-
HMS va HEC-RAS. Pay la cac m6 hinh cua
Trung tam Ky thuat Thuy van (Hydological
Engineering Center - HEC) Hoa Ky. Ngoai ra
con sir dung cac phan mém hd tro ciia HEC bao
g6m HEC - GeoHMS va HEC - GeoRAS. So d6
ndi két gitra cac mo hinh nay trong mé phong
ngap dugc trinh bay trong hinh 1.

Chi tiét vé ung dung phan mém
HEC - GEOHMS nhim phan chia va xac dinh
céc tham s6 cho luu vuce Thi Tinh duoc trinh bay
trong bao céo [5]. Trong do, s6 liéu str dung dat
dugc phan loai tir anh Landsat nam 2014 va ban
d6 quy hoach str dung dit dén nam 2020 va dugc
dinh dang theo chuén cua co quan Dich vu bao
ton dit Hoa Ky. Trong md hinh thuy vin
Hec - HMS, luu vuc Thi Tinh duogc chia thanh 93
tiéu luu vuc cung véi mang ludi tinh dugce trinh
bay trong hinh 2. Viéc chon lya cac modul trong
mo hinh nay nhu sau: Luong mua tén that duoc
tinh theo phuong phap SCS [8]; Chuyén d6i
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Hoa Ky; Phuong phap dién toan dong tap trung
duogc st dung la phuong phap song dong hoc.
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Hinh 1. So dé lién két giita cdc mé hinh trong mé phong ngdp

lIuu luong xa cac hd chtra (Tri An, Phudc Hoa,
Dau Tiéng) va luu lugng nhap bén tir dién toan
thuy van. Viéc hi€u chinh cac tham $6 mod hinh
thuy van va thuy luc dugc dua trén sb liéu quan
tric va do dac cac tram thuy van trén khu vuc
nghién ctru. Cac tram thuy van dugc st dung bao
gébm: Thi Dau Mot (séng Sai Gon), Phu An
(song Sai Gon), Hoa An (song Dong Nai), Nha
Be¢ (song Nha Be).
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Hinh 2. Mang ludi tinh toan thuy van luu viec
song Thi Tinh

Trong m6 phong thuy luc HEC-RAS, mang
ludi tinh dugce trinh bay trong hinh 3. Viéc mo
phong dong khong on dinh trong Hec-RAS dugce
dua trén viéc giai hé phuong trinh Saint -
Ver - nant theo so d6 an. Cac bién thuy luc trong
mo hinh nay bao gém muc nudc tai cua song,

T = Yt
Rl LU
Hinh 3. Mang ludi tinh toan thuy lyc
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Cac kich ban mo phong ngdp

Céc kich ban dién toan ngap duoc xay dung
dua trén cac tiéu chuan, quyét dinh va tai liéu,
56 lidu c6 lién quan dén khu vuc nghién ctru nhu
sau: “Quy hoach chung xay dung d6 thi Binh
Duong dén nim 2020 va tam nhin dén nim
2030” [1]; “Kich ban bién déi khi hau, nude bién
dang cho Viét Nam” [2]; Bdo cdo “Quy hoach
tong thé thuy loi va cép thoat nude tinh Binh

Duong - giai doan 2005 - 2010 va dinh hudng
dén nam 2020 [4]; Bao céao “Diéu tra ra soat
danh gia hién trang cac cong trinh thuy lgi va
song sudi chinh trén dia ban tinh Binh Duong”
[7]; TCVN 7957:2008 vé “Thoat nudc - Mang
ludi va cong trinh bén ngoai - Tiéu chuan thiét
ké” [3] va s6 liéu muc nudc va xa i trén khu
vuc nghién cuu.

Bang 1. Cac kich ban mé phong ngap

I;:ﬁ’ QDAuTiéng QPhuécHoa  QTriAn Tridu MNBD Mua
1 Qmax10 2000  Qmax10 2000 Qmax10 2000 Hr=30nam  +30cm  Pioy
2 Qmax10 2000  Qmax10 2000 Qxa TK, P(1%) Hr=30nam  +30cm  Pioy
3 Quatk, Pa%)  QxaTK, P(1%) Qxa TK, P(1%) Hr=30nam  +30cm  Pioy
4 Qmax10 2000 Qmax10 2000 Qmax10 2000 Hr—30nam t40cm  Pioy
5 Qmax10 2000  Qmax10 2000 Qxa TK, P(1%) Hr=30nam  +40cm  Pioy
6 Quatk, Py QxaTK, P(1%) Qxa TK, P(1%) Hr—30nam +40cm  Pioy
7 Qmax10 2000  Qmax10 2000 Qmax10 2000 Hr=30nam  +50cm  Pioy
8 Qmax10 2000 Qmax10 2000 Qxa TK, P(1%) Hr—30nam  +350cm  Pioy
9 Qxatr, Pa%)  Qxa TK. P(1%) Qxa TK, P(1%) Hr=30nam  +50cm  Pioy

C6 9 kich ban bat loi duge xay dung trong mo
phdéng ngdp va dugc trinh bay trong bang 1.
Trong bang nay thi:

+ Q la luu luong.

+ Qpax 10 - 2000 1a luu xa 16n nhat cac hd
chtra, xay ra vao thang 10 nam 2000. S6 li¢u chi
tiét trong bao cdo [6], sb liéu théng ké duoc trinh
bay trong bang 2.

Bang 2. Luu lwong xa I6n nhdt thang 10/2000

Vi tri Dau tiéng Tri An Phude Hoa
Qumax(m’/s) 1130 8485 4486
Badng 3. Lueu lwong xa lii thiét ké cdc ho chira
dén nam 2010 véi P1%
Vi tri Dau tiéng Tri An Phuéc Hoa
Qumax(m’/s) 1130 8485 4486

+Qyg TK, P(1%) 1a luu x4 thiét ké cta cac hd
chira tmg véi tan suit 1% ( Chu ky lap lai T =
100 nam), véi cac cong trinh hd chira tinh dén
nam 2010.

+ HT= 30 nam la myc nudc tai Viing Tau tng

v6i chu ky 1ap lai 30 nam;

+ MNBD la muc nudc bién ding.

+ P10% la lugng mua thiét ké tmg véi tan
sudt xuat hién 10%, duoc 1y theo TCVN 7957:
2008 [3]

S6 liéu

+ 86 lidu mua

Ngoai s6 liéu mua thue do dé hiéu chinh va
kiém dinh mé hinh thiy vin, luong mua trong
md phong ngap 1a biéu d6 mua thiét ké chu ky 10
nam, thoi gian mua 180 phut cho khu vuc nghién
ctru. Biéu d6 mua thiét ké dugc 1dy trong bao cdo
[6] va trinh bay trong bang 4. Thoi diém bat dau
mua duoc lva chon sao cho bt loi nhit, hay dién
tich ngap 1a 16n nhét. Véi dién tich ctia luu vue
nghién ciru 1a 76504 ha, hé sé phan bd mua
khong déu duogc 1dy bang 0,40 dya trén bang tinh

trong bao cao [6].

TAP CHI KHi TUQNG THUY VAN
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Bdng 4. Biéu do mua thiét ké véi chu ky 10 nam, tram S¢ Sao

Thoi gian  Lugngmwa  Thoigian  Lugngmuwa  Thoigian  Luong mua
(phit) (mm) (phut) (mm) (phut) (mm)
0-10 1,6 60-70 15,7 120-130 34
10-20 2,9 70-80 11,3 130-140 2,8
20-30 5,3 80-90 8,5 140-150 2,4
30-40 11,8 90-100 6,6 150-160 2
40-50 27,8 100-110 52 160-170 1,7
50-60 22,6 110-120 4,2 170-180 1,5

Téng luong 137,1 mm

+ Chon qua trinh tridu thiét ké khu vuc
nghién ctru va xac dinh bién muc nudc

Qué trinh triéu thiét ké dugc chon véi chu ky
muc nudc cao nhat xuit hién trong 30 nam (mot
ntra chu ky triéu). Thoi doan tridu dién hinh duoc
chon vao khoang thoi gian tiéu biéu sao cho muyc
nudc cao nhat gan v6i chu ky tinh toan. Sau khi
lua chon thoi doan tridu dién hinh, duong qua
trinh tridu dién hinh tng vé6i cac chu ky 30 nim
duoc tinh tir s6 liéu quan tric thong qua hé sd
diéu chinh.

hy =—r;’]“a” h= Rh (1)

max

Trong do:

hr 1a myc nude giai doan doan dién hinh ung
v&i tin sudt lap lai T nam.

h 1a myc nude quan tric trong thoi doan tridu
dién hinh.

hmaxr 12 myc nuéc cao nhét tmg voi chu ky T
nam.

hmax 12 muc nuée cao nhit cua thoi doan tridu
dién hinh.

R = himaxthmax 12 h¢ s6 hiéu chinh

Tai tram Viing Tau, theo Kkét qua tinh toan tan
suét, muc nude cao nhat xuét hién trong 30 nam
¢6 gia tri 12 152 cm. Thoi doan triéu dién hinh
dugc chon vao thang 12/1999. Trong thoi gian
ndy muc nudc cao nhit xay ra vao ngly
24/12/1999 véi gia tri 1a 148 cm, x4p xi tan suat
muc nudc cao nhét tng voi chu ky 20 nam. Véi
chu ky 30 nam thi R = 152/148.

3. Két qua va thao luan

Pdnh gid két qua mé phong

Viée danh gia két qua mo phong dua trén sb
liéu céc tram quan tric muc nude trén ha luu hé
thong song Pong Nai toan nam 2010 va vao thoi
gian 1ii thang 10/2000. Két qua mo phong duge
danh gia qua cac hé sb thong ké sau: sai s6 tong
trung binh tuyét d6i (MAGE - Mean Absolute
Gross Error), hé s6 xac dinh (R? - Coefficient of
Determination) va chi s6 NSE (Nash-Sutcliffe
Efficiency). Két qua dugc trinh bay trong bang 5
va bang 6. Trong d6 cac hé sé thong ké dugc tinh
nhu sau:

MAGE = lip(si —Xo,| )
n

" (X0 — X0)* (XS — X8
- (Z(. )*(Xs, )) G)

i=l

n

3 (X0, - X0 * Y (X5 - X9)°

i=1

Z(Xoi - XS)
NSE =1 -1 @)

Zn:(xoi _X_O)

Trong d6 Xo (o: obseration) va Xs (s:
simulation) 1 chudi quan tric va mé phong cia
mot yéu t6 bat ky véi cdc gid tri Xoi va Xsi (i =
1,2, ... n;n 1a do dai cua chudi);Xo va XS tuong
g 14 gia tri trung binh ctia chudi quan tric va
mo phong.

Két qua danh gid mo phong muc nudc tai cac
tram quan trac cho toan bd nam 2010 trong bang
5 cho théy: MAGE c6 gia tri tr 0,09 m - 0,13 m,
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tai Thu Dau Mot co giatrila 0,11 m; R% c6 gia tri
tir 0,934 - 0,961; NSE c¢6 gia tri tir 0,929 - 0,958.
Qua bang nay ciing cho thiy khi cang nim xa

cura song thi do chinh xac cua két qua mé phong
muc nudc cling giam dan.

Bdng 5. Két qua ddanh gid mé phong muec nuede toan bo nam 2010

Tram \ Hs TK MAGE (m) R’ NSE
Thu Dau Mot 0,11 0,938 0,935
Pht An 0,10 0,956 0,950
Hoéa An 0,13 0,935 0,929
Nha Bé 0,09 0,961 0,958
Bén Lirc 0,13 0,934 0,929

Bdng 6. Két qua danh gid mé phong muwc mede thang 10/2000

Tram \ Hs TK MAGE (cm) R’ NSE
Thu Dau Mot 0,12 0,934 0,930
Phu An 0,11 0,952 0,945
Hoa An 0,14 0,931 0,925
Nha B¢ 0,10 0,958 0,952
Bén Lirc 0,13 0,932 0,928

Két qua ddnh gida md phong muc nudc tai cc
tram quan trac cho thang 10/2000 (la khoang
thoi gian c6 1ii) trong bang 6 cho thdy: MAGE c6
gia tri tr 0,10 - 0,14 m, tai Thu Dau Mot ¢6 gia
tri 1a 0,12 m; R? ¢6 gia tri tir 0,931 - 0,958; NSE
c6 gid tri tir 0,925 - 0,952. Hinh 4 1a két qua mo
phong muc nudce trong thang 10/2000 tai Thu
Dau M6t hinh nay cho thiy sai s6 1a dang ké khi

1.6

muc nudc thue do dudi 1,2 m.

So sanh giita bang 5 va bang 6 cho thiy sai s6
trong thang 10 14 thang c6 1 trén song Pong Nai,
d6 chinh xac cia md phong thap hon so véi toan
nam 2010, tuy nhién khong cd sy khac biét
nhiéu. So véi cac két qua nghién ciru khac, céc-
sai s6 ndy 1a chap nhan duoc.

h (m)
1.2 L 14 41
: 1 3 ; AN AL R) » 2
8% [t B Ak A A8 AT B8 AR 1R 12 : ; LA LI A :
o4 1 &1 R IETHYS 1T 100 1L L8 1 TR T P nd e A ‘ EAIERaiEbeRarERY.
(113311 \ U ] ¢ .
0 -11% | 1 ] |
s t |
04 1% | U
| T I ! 1 l 1 {1
0.8 4 2 SN T 'R B O ! )
1 | | | —e— Murc nuéc quan trac
-1.2 1 1 . J
—— Muwc nuwéc md phéng
-1.6 4
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Hinh 4. Myc nwée quan trdc va mé phéng thang 10/2000 tai Thii Dau Mot

Két qua mé phong ngdp
Dua trén cac kich ban, ban do ngap duoc tién

hanh xay dung theo so d6 hinh 2 va két qua duoc

TAP CHi KHi TUQNG THUY VAN

minh hoa trén hinh 5. Tir két qua md phong
ngap, két qua thdng ké dién tich ngap duoc néu
trong bang 7.

S thang 02 - 2017



BAN DO NGAP TREN MA LUU LUY VIJT TH| TINH THEO KICH BAN 1

BAI BAO KHOA HQC

BAN DO NGAP TREN HA LU LU VT TH TINM THEO MICH BAN T

ol

=
A | | K
K2 - | \ A
| N M. By Bang l | H, By Bang
[ Nnm\\ ! I MYN-}‘T
[ [ | { y
\ v Y ¥,
| - : L ! it~ :
b o \! i - iF !

| 08 ssu nghe tm) Lo ‘ - e 8 34u ngdp (m) J‘\L‘;_..-'.\ - oA
= : | S J
= it 1 o
| 1 0-“ s 1"‘““ ) ‘::..I‘: 7-:‘“.1 £
| 15-20 ; | 15-20 . f‘

| EIET t | M zo-30 4
| B 20-40 N B o0 \"--."‘I.
| | e0-50 Ll-'\ B seeg. b I B <oso0 !‘-) i see. !
l ul .:m 4000 nmlh-n 'o‘:ﬂ.':im.w / MW’W"JJ [0 2800 asxo 000 Meters 'DIJ-‘;‘?»DMW m.:u:‘:m—i

Hinh 5. Ban do ngap theo kich ban 1 va kich ban 7
Bang 7. Dién tich ngdp theo cac kich ban
Kich ban 1 2 3 4 5 6 7 8 9
Dién tich ngap (ha) 4102 4737 4898 4919 4933 4999 5105 5115 5174

Tir ban db va bang thong ké vé ngap cho thay:
Dién tich ngdp xay ra chii yéu ¢ phan ha luu cia
song Thi Tinh va nam trén dia ban cua thi xa Bén
Cat. So sanh gitra kich ban 9 va kich ban 1 1a hai
kich ban c¢6 muc ngap 16n nhat va nho nhat thi
dién tich ngap tang lén khoang 1072 ha, tuong
ung voi muc tang la 26,13%.

Phdn tich lwva chon kich ban

Cian ctr vao két qua tinh toan tan sudt luu
luong xa thyc té cho thay gitra luu luong x4 thiét
ké va luu luong xa thyuc té c6 su khac biét dang
ké. Su khac biét ndy duogc trinh bay trong

bang 8.

S liéu xa lii thiét ké v6i cong trinh tinh dén
2010, v6i P1% cua hd Dau Tiéng 1a 1130 m¥/s,
Phudc Hoa 13 4486 m*/s va ctia hd Tri An 1a 8485
m?/s (tai hop luu Pong Nai - Song Bé 1a 12971
m?/s). Ciing ting v&i P1%, luu luong thyc té tai
Dau Tiéng 1a 586 m%/s, Phuéc Hoa 1a 2157 m¥/s
va ctia hd Tri An 14 3973 m¥/s (tai hop luu Pong
Nai - Song Bé 1a 6130 m?/s). Nhu vay tai hop
Iwu Dong Nai - Song Bé, luu lugng tmg véi P1%
tir s6 liéu thuc té chi bang % so v6i sb lidu xa
thiét ké.

Badng 8. Lueu lwong xa thiee té va leu lwong xa thiét ké véi P1% (m’/s)

Vi trf Luu lugng xa Luu lugng xa thiét Ty 1¢

: thye té (1) ké sau 2010 (2) )/(1)
Tri An 3973 8485 0,47
Phudc Hoa 2157 4486 0,48
Hop luu DN-SB 6130 12971 0,47
Dau Tiéng 586 1130 0,52

Cac kich ban 1, 4 va 7 1a cac kich ban ung véi
It thang 10/2000. Trong cac kich ban nay luu
luong tai bién Dau Tiéng 1a 600 m*/s. Luu luong

nay xap xi luu lugng x4 tran thuc té ciia hd Dau
Tiéng P1%. Tai cua song Thi Tinh, luu luong
dong chay truc tiép 10n nhét trong kich ban nay

TAP CHi KHi TUQNG THUY VAN
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la 245 m?®/s. Nhu vay tai hop luu Thi Tinh va Sai
Gon, tong luu lugng dong chay tir hd Dau Tiéng
va dong truc tiép tir song Thi Tinh da dat 845
m®/s, gan xép xi luu lugng xa thiét ké vai P1%
ctia hd Dau Tiéng.

Ciing trong cac kich ban 1, 4 va 7, luu lugng
tai Phude Hoa la 1870 m?/s va tai Tri An 1a 2571
m?/s. Nhu vay, luu luong tai hop luu Pong Nai
— Song Bé 1a 4410 m3/s, g vai luu lugng xa 1
thuc té cua hd Tri An véi P = 0,3%. Nhu vay
nhém kich ban 1, 4 va 7 twong d6i gan hon véi
gid tri xa 1 thyc té P1%.

4. Két luan

Qua danh gia két qua dién toan thity luc nim
2010 va mua lii thang 10/2000 cho thay két qua
mé phong muc nudc bang nhém méd hinh HEC
¢ hé sb xéac dinh trong khoang tir 0,931 - 0,961

(hay hé sb twong quan trong khoang
0,965 - 0,980), NSE co6 gia tri trong khoang tur
0,925 - 0,958.

Cac kich ban trong xay dung ban d6 ngap cho
luu vue Thi Tinh da tinh dén cac anh hudng cua
nuéc bién dang, mua lon trén luu vuc, xa 1
thuong ngudn va thay doéi str dung dat trén khu
vuc nghién ctru. Két qua md phong bang mo
hinh cho thay khi myc nuéc bién dang tir 30 - 50
cm thi dién tich ngap trén luu vuc Thi Tinh s€ tur
4102 - 5174 ha tiy theo mirc x4 lii cac hd chira.

Tir két qua phan tich diéu kién bién luu
luong, két qua mo phong theo cac kich ban va
sb lidu phan tich myc nudc thuc do cho théy
nhom kich ban 1, 4 va 7 1a phu hgp hon, thich
hop str dung trong cong tac Gmg phé voi bién ddi
khi hau.
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APPLICATION ON NUMERICAL MODELING FOR SIMULATING
INUNDATION IN THI TINH BASIN BASED ON THE SCENARIOS OF
SEA LEVEL RISE

Luong Van Viet
Industrial University of HoChiMinh City

Abstract: Thi Tinh Basin is one of the fastest developing areas. The increasing of impervious
surfaces due to urbanizations and climate change will influence on the urban drainage systems and
increasing flood hazard. The purpose of this paper is the study of the effects of urbanization, climate
change, storm rainfall, flood discharge from the reservoir and high tides on flooding in Thi Tinh
basin. The tools used for this study are hydrologic and hydraulic models of HEC (Hydological
Engineering Center - HEC). The study results show that when sea level rising from 30cm to 50cm,
the flooding area of Thi Tinh basin will be incerased from 4102 ha to 5174 ha and depending on the
level of flood discharge from the reservoir.

Keywords: Urbanization, sea level rise, inundation.
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XAY DUNG ATLAS MUA NGAY CUC PAI CHO
VIET NAM

Nguyén Hoang LAm', Nguyén Truwong Huy', Vo Ngoc Dwong!,
Pham Thanh Hung', Nguyén Chi Céng'

Tém tit: Viéc thiét ké, quan 1y va vin hanh hé thong cdc cong trinh thity doi héi cdc thong tin
Vé tan sudt va cuwong dé muwa cue dai. Cdc thong tin nay thwong dwge thé hién dwdi dang cac dwong
tan sudt mea (PTS) tai mét tram hay diedi dang mét atlas cho nhiéu tram hay mét viing. Bai bdo nay
trinh bay viéc xay dung atlas mwa ngay cuc dai cho toan Viét Nam sw dung liét tai lieu muwa tir 155
tram quan trdc dwa trén suy lugn tan sudt cho maoi tram. Atlas dwoc xay dung dva trén 03 ham phan
phéi xdc sudt dang dwoc sir dung rong rdi trén thé gidi, bao gom ham phdn phéi cuc tri tong quat
(GEV), ham phén phéi chuan tong quat (GNO) va ham phdn phoi Pearson logi III (PE3), nham
muc dich hé tro tot nhat cho viée tinh todn va chon mura ngay thiét ké cuc dai khi sir dung. Sy khac
biét vé gid tri mwea ngay tinh toan cwc dai dwa trén ba phdn phoi twong g véi cdc tan sudt khdc

nhau ciing dwocphan tich va trinh bay trong bai bao.

Tir khoa: Atlas mua, ham phén phoi xdac sudt, mua ngay cuc dai, phan tich tan sudt, dwong tan

sudt.
Ban Bién tap nhan bai: 12/3/2017

1. Giéi thi¢u

Viéc thiét ké, quan 1y va van hanh hé thong
cac cong trinh thuy ndi riéng va cac cong trinh
xay dung noi chung nhu hé thdng thoat nudc d6
thi, hé thong ho chtra va dap dang, hé thong tiéu
thoat nudc cho ciy trong, v.v. doi hoi cac thong
tin vé tan suat, thoi luong va cudng do ciia mua
cuc dai (MCD). Nhiing thong tin nay thuong cé
duogc thong qua vi¢e thyc hién phan tich tan suat
mua (PTTS) va sau do6 thuong dugc trinh bay
duéi dang cac dudng tan sudt mua (DTS) tai mot
tram hay dudi dang mot atlas cho nhiéu tram hay
mot vung [10]. Tuy thudc vao muc dich str dung
ma cac DTS ¢o thé duge xay dung cho cac thoi
doan khac nhau, tir MCD thoi doan ngén nhu 5
phut, 10 phat, 1 gid cho dén cac thoi doan dai
hon nhu 1 ngay, 3 ngay, 10 ngay. Cac thong tin
MCP thoi doan ngén thudng can thiét cho viée
tinh toan, danh gia tac dong cia MCD Ién hé
thong thoat nudc va ngap Gng do thi, trong khi
cac thong tin MCD thoi doan dai thuong dugc
sir dung cho viéc thiét ké va quan 1y cac hd

"Truong Dai hoc Bach Khoa - Dai hoc
Pa Ning
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Ngay phan bién xong: 30/06/2017

chura, dap dang, cac cong trinh tiéu nude cho cay
tréng, V.V...

bé thuc hién PTTS va xay dung cac DTS,
trude hét cac dit lisu MCD can dugc trich xuét tir
chudi dir lidu do mua day du hay lién tuc. Sau
d6, mot ham phan phdi xac suat (HPPXS) thich
hop nhét s& duge lua chon va sit dung cho viéc
PTTS dé c6 duoc cac gid tri MCD tuong tmg véi
cac diém phén vi tai cac tan sudt vuot hay cac
chu ky 1dp lai khac nhau [8, 10]. Trong thuc
hanh, thong thuong phuong phap sir dung chudi
gi4 tri mua 16n nhat nim dugesir dung phd bién
hon so véi phuong phap st dung chudi gi tri
vuot trén mot nguong nhét dinh vi dé thuc hién,
tranh dugc su chu quan va kho khan cua viéce lya
chon gia tri ngudng dé trich xuat[6]. Tuy
nhién,viéc Iya chon mot HPPXS thich hop van
chua c6 su nhat tri chung va thudng phu thudce
vao cac dic trung ciia chudi dir lidu thuc do tai
céc tram cu thé.

Thuc té hién nay cé rat nhiéu cac HPPXS
khéac nhau d3 duoc dé xuét cho viéc PTTS céc
bién cyc tri trong thay van va cdc ham nay
thuong dugc liét ké thanh ho cac ham phéan phéi.
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Co6 thé ké dén nhu ho ham phan phéi chuén, ho
phan phéi cuc tri, ho Gamma, ho Béta, ho
Pareto, ho Hyphen, va nhiéu ho khac [4, 8, 10].
Tuy nhién quy trinh thyc hanh PTTS tir cac quic
gia 16n trén thé gi6i dang quy vao viée sir dung
cac phan phéi nhu: ham Gumbel & Chau Au va
Nhat Ban, ham GEV & Uc, ham GEV, GNO va
Log-Pearson 3 ¢ Canada, Log-Pearson va
Pearson 3 6 Hoa Ky, va ham GLO & Anh [8, 10].
Nguyen et al.(2002), so sanh cac phan phdi nay
cung voi mot s6 HPPXS khéc su dung dir li¢u
MCD 5 phut va 1 gio tir 20 tram do ¢ Quebec,
Canada va chi ra raing GEV va GNO hoat dong
t6t hon nhidu so véi GUM va GLO [7].
Green et al.(2012) so sanh mrc 4§ miéu ta mua
cuc dai ctia 05 phan phdi phd bién cho MCP ¢
Uc va chi ra rang GEV thich hop nhét[5]. O nudc
ta, cac dic trung 1 thiét ké thong thuong dugc
tinh theo duong cong phan phdi xac suit PE3
[2]. Tran et al.(2008) str dung phan phéi PE3 dé
xay dung IDF cho mot vai tram ¢ Viét Nam [9].
Nguyén Trudng Huy va nnk (2017) so sanh mirc
d6 miéu ta ciia 07 HPPXS pho bién sir dung liét
tai liéu mua ngay cuc dai tr 155 tram quan tric
mua ¢ Viét Nam. Két qua phan tich dwa trén cac
tidu chi danh gi4 khac nhau cho thdy rang phan
phdi GNO 1a thich hop nhat cho viéc PTTS mua
ngay cuc dai.Tuy nhién hai ham phan phi GEV
va PE3 ciing cho két qua gan nhu twong dong
v6i ham GNO va ciing duoc kién nghi sir dung
cho viéc PTTS mua ngay cuc dai nham tang do
tin cay [5].

O Viét Nam céc tram do mua thoi doan ngén
thuong phan bd thua thot, chudi thoi gian quan
tric ngan va khong lién tuc. Bai bao nay, budc
dau dé xuat viéc xay dung atlas mua ngay cuc
dai cho toan Viét Nam st dung tai liéu mua ngay
cuc dai tur 155 tram quan tric trén toan quéc dua
trén suy luan tan suat cho mdi tram do. Chi tiét
vé co s6 dit liéu mua st dung cho bai bao dugc
trinh bay trong muc 2. Cac DTS va atlas duoc
xdy dung dya trén 03 HPPXS 1a ham phéan phdi
cuc tri tong quat (GEV), ham phén phdi chudn
téng quat (GNO) va ham phan phi Pearson loai
I1I (PE3) nham muc dich cung cp nhiéu thong

BAI BAO KHOA HQC

tin hon va hd tro tdt nhat cho viéc tinh toan va
chon mua ngay cuc dai thiét ké khi st dung. Chi
tiét vé cac ham phan phdi va phuong phéap xay
dung DTS va atlas dugc trinh bay trong muc 3.
Két qua xay dung DTS, atlas, ciing nhu so sanh
su khac biét v& mua ngay cuc dai dya trén ba
phan phéi twong tmg vdi cac tan suat hay cac chu
ky 1ap lai khac nhau ciing dugc trinh bay trong
muc 4. Muc 5 trinh bay tom lugc lai cac két qua
dat dugc va két luan.

2. Co s6 dir liéu

Téng cong 155 tram mua dugc sir dung dé
xay dung DTS va atlas mua ngay cuc dai cho
Vi¢t Nam. Vi tri va sy phan bd cta cac tram do
mua duogc thé hién trén hinh la. Céc tram quan
tric mua nay dugc chon dya trén chét lugng cua
tram do, chiéu dai quan tric, va kha nang dai
dién cho su phan bé mua theo khong gian tai cac
vung khac nhau. Cu thé, hon 3/4 sé tram nghién
ctru ¢6 thoi gian quan tric trén 30 nam, va 1/4
con lai ¢ thoi gian quan tric toi thiéu 26 niam,
duy nhat 01 tram Ly Son c6 thoi gian quan tric
22 nam. Cac tram do mwa nay nam trai rong trén
toan quéc, tir Bac vao Nam va tir Tay sang Dong.
Céc tram quan tric mua déu nam trong lanh thd
Viét Nam, do d6, viéc ndi suy gia tri mua tai cac
bién tiép giap véi cac qubc gia khac s& kém
chinh x4c hon so v6i ndi suy mua trong lanh tho
Viét Nam. Tuong tu, viéc ndi suy tai cac bién
tiép giap voi bién ciing sé& thiéu chinh xac hon
do su han ché vé phan bd cua cac tram quan tric
mua.

Céc dic trung théng ké cta 155 mau dir liu
mua ngay cuc dai dugc trinh bay dudi dang biéu
dd hop trong hinh 1b. Céc dic trung thong ké
khéc nhu hé b thién 1éch va hé sb d6 nhon chuin
duoc tinh theo phuong phéap L - moment va dugc
trinh bay & hinh 2. Chi tiét vé phwong phap
L - moment duoc trinh bay trong muyc 3. Biéu d6
nay thé hién mbi quan h¢ gitra h¢ s6 L - thién
léch T3 (L - skewness) va hé s6 L - d6 nhon chuan
T4 (L - kurtosis) tinh theo phuong phap
L - moment. Trén biéu d6 nay mdi phan phdi
nhu GEV, GLO, GNO (hay LN3), GPA vdi ba
tham s6 dugc thé hién bang mot duong cong duy
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nhét. Cac phan bd véi hai tham s duoc biéu dién
béng diém. Vi du: GUM duoc thé hién béng
diém mau do (G) trén dudng cong GEV. Biéu d6
ti s L-moment cia 155 tram muwa nghién ciru
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Hinh 1. (a) Vi tri va phdn bo cia 155 tram mwa nghién civu va (b) Biéu do hop chudn cdc dic trung
théng ké ciia 155 mdau mwa ngay cue dai nghién ciru, bao gom gid tri 1om nhdt (max), gid tri trung
binh (mean), gid tri nho nhat (min) va dé léch chuan (std)

L-moment ratio diagram

04

03+ . AH L)
]
w
g 92f T
= —---..---’ s
-
5 =t N.__"_-j $ A
0.1 ——
(1
(1] S— il ——PE3
% +  1dobs
+ 1d mean
0.1
0.1 0 0.1 0.2 0.3 0.4 0.5

L-skewness, Ty

3. Phuwong phap xiy dung dudng tan suit
va atlas mwa ngay I6n nhit nim

DPuong tan suat mua (PTS) tai mdi tram duoc
xay dung dudi dang dd thi thé hién mdi quan hé
gitra lugng mua ngay cuc dai (X1max, mm) va
tan suat (F, %) hay chu ky lap lai (T, nim). Dé c6
duogc cac dai lugng nay, trudc hét PTTS tai cac
tram su dung tai li€u mua ngay cuc dai dugc
thue hién dé c6 duge cac DTS va cac gia tri mua
ngay cuc dai thiét ké twong tng vai cac tan suat
vuot hay cac chu ky lap lai mong muén. Ba

TAP CHi KHi TUQNG THUY VAN

Hinh 2. Biéu do ti s6 L - momentT3~ Tyciia cdc
tram muea (cdc diém mau xanh). Gid tri trung
binh Tyva T, ki hiéu bang “+ . Cdc diém déc
biét trén cdc dwong cong phan phoi thé hién
cdc phdn phoi 02 tham s6, L= phdn phéi Lo-
gistics, G= phdn phoi Gumbel (cuc tri loai I),
N= phdn phéi chudn, E=phdn phoi ham mil,

U=phdn phéi déu

HPPXS duoc lya chon la ham GEV, GNO va
PE3. Cac HPPXS nay déu la ham chira ba tham
s6, bao g@)m tham s vé& vi tri, ti 1& va hinh dang.
Ham mat do xac suét f (x) va ham diém vi phan
x(F) cuia cac HPPXS nay duoc tong hop va cung
cap trong bang 1 [4].

Dé udc tinh tham s ciia cac ham phén phdi,
¢6 nhiéu cach thirc khac nhau trong d6 bao gdm
phuong phap moment, phuong phap kha nang
16n nhét, phuong phap moment trong sb xac suat
va phuong phap L - moment [4, 8]. Cac phuong
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phap nay khac nhau & trong s6 ma mdi phuong
phap gan cho cac phan tir trong toan chudi dir
li¢u, trong $6 16n hon ¢6 thé gan cho cac cuc tri
& gan phan dudi hay phan giita ciia ham mat do
x4c suat. Phuong phap kha niang 16n nhat cho
phép udc tinh tham s6 gan nhu tdi wu cho mot
vai HPPXS. Tuy nhién phuong phap nay doi hoi
khéi lwong 16n trong qua trinh tinh toan, dong
thoi né ciing rat nhay khi s dung voi céc
phuong phap s6 khac nhau dé tim nghiém.
Phuong phap L - moment 1a sy két hop tuyén
tinh v6i cac trong s6 khac nhau ctia phuong phap
moment trong s6 xac sudt. Phuong phéap L-
moment cho két qua gan nhu khong sai 1éch va

BAI BAO KHOA HQC

phuong phap nay phan biét cac thudc tinh cua
dir liu 1€ch, do d6 no6 kha 1y tudng cho viéc udc
tinh tham s cua cac dit liéu thity van. Phuong
phap L - moment cho két qua 6n dinh hon nhiéu
s0 v6i phuong phap moment khi c6 sy ton tai ciia
cac gia tri ngoai lai - la cac gia tri cuc 16n hay
cuc nhd, va 1é6n hon hay nho hon nhiéu 1an so
v6i cac gia tri con lai trong chudi dir liéu. Trong
nhiéu truong hop, phuong phap L - moment cho
két qua wdc tinh tham sb hiru hiéu hon nhiéu so
v6i phuong phap kha nang 16n nhét. Do d6 bai
bao nay str dung phuong phap L - moment dé
uge tinh tham sd cho ba HPPXS duogc chon
[4,8].

Bdng 1. Ham mdt d¢ xdc sudt f(x) va ham diém vi phan x (F) ciia 03 HPPXS khao sat

HPPXS  Ham mit dd xac suit £(x) va ham diém vi phan x(F) Tham sb
GEV - 1 _ kKG9, & vitri
fx) = Lemtmiv=e,y ={ Jlog[1 =525 k20 et 16
k(x —/a k=0 k: hinh dang
+a[1 — (—log F)"] k%0
x(F) =4% K
— alog(—log F k=0
$ g(=log
GNO ry-22 oo 1 — K&=9]. 1 & vi tri
J— ——; * O .
f) == y={ g [1 -] @i 16
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Cac atlas mua ngay cuc dai twong ung vdi cac
chu ky 1ap lai khic nhau s& duoc xdy dung bang
cach ndi suy gia tri mua ngay cuc dai thiét ké
dua trén suy luan tan suit cho mdi tram. Yang et
al. (2015) chi ra rang c6 nhiéu phuong phap noi
suy mua theo khong gian khac nhau va dugc
chia lam ba nhoém chinh dua trén cach thirc va
dir liéu sir dung cho noi suy. Pong thoi Yang et
al. (2015) ciing chi ra rang phuong phap nghich
dao khoang cach la mot trong nhitng phuong
phap dugc str dung rong rai nhat va cho két qua

dang tin cdy. Do do, bai bao nay su dung phuong
phéap nghich ddo khoang cach cho viéc noi suy
mua theo khong gian cho viéc xay dung atlas
mua ngay cuc dai.

4. Két qua va ban luin

Hinh 3 trinh bay két qua xay dung va so sanh
DTS mua ngay cuc daicho ba tram mua khac
nhau (tram Hoa Binh, Hué, va Viing Tau) thuoc
ba khu vuc Mién Béic, Mién Trung, va Mién
Nam nhu mot vi du minh hoa. Cac DTS nay
duoc xay dung cho cac chu ky Iap lai T khac

TAP CHI KHi TUQONG THUY VAN
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nhau dya trén ca ba phan phdi GEV, GNO va
PE3. Viéc xay dung DTS cho tAt ca cac tram con
lai dugc thuc hién tuong tu. Két qua phan tich
va so sanh do thi DTS ciing nhu cac diém phan
vi (cac gia tri mua ngdy cuc dai thiét ké) cua ca
ba phan phdi cho thiy rang gia tri mua ngay cuc
dai thiét ké twong tmg vé6i chu ky lap lai 1én dén
khoang ba lan chiéu dai cia miu quan tric
(T=100 nam) gan nhu twong déng cho phan 16n
cac tram (Hinh 4) nhung kha khéc biét cho céac
chu ky lap lai siéu 16n. Diéu nay duogc 1y giai
thong qua tinh chat dic thu cia timg phan b6 thé
hién qua phan dubi tir nhe cho dén ning (light to
heavy tails). Thao luan ki hon vé tinh chat dudi
ctia cac phan bd co thé dugc tim thay trong El
Adlouni et al. (2008)[1]. Cu thé trong bai bao
nay thi PE3 c6 dudi nhe hon so véi GNO, GEV
c¢6 dudi nang nhat (Hinh 3). Chi tiét hon, su khac
biét giita cac két qua twong Gmg véi cac chu ky
lap lai nho (T=10 ndm) hay trung binh (T=50
niam) 1a khong dang ké, dao dong xap xi 1%
(Hinh 4). Két qua tinh toan va hién thi trén hinh
4 cling cho thdy, d6i véi T=10 nam, ham PE3
cho gia tri thién 16n nhét, tiép dén 1a ham GNO
r0i dén ham GEV. Pdi véi T=50 nam, ba phan
phdi cho két qua gan nhu twong dong va khong
c6 su khac biét dang ké. Trong khi do, ddi vai
chu ky lap lai 16n T=100 nadm, sy khac biét cua
két qua tinh ndm trong khoang tir 3% t6i 8% va
theo xu hudng nguoc lai, ham GEV cho gia tri
thién 16n nhat, tiép theo 1a ham GNO rdi dén
PE3. Can chii ¥ rang chiéu dai trung binh cua
mau la khoang 30 nam. Theo WMO (2009), viéc
PTTS tuong tmg v6i T nam trong khoang hai lan
chiéu dai mau cho két qua twong ddi chinh xac
va tin cay. Trong khi viéc ngoai suy voi T 16n
hon s& cho két qua sai léch dang ké, dic biét la
cac gia tri T si€u 16n (T=500, 1000 nam). Diéu
nay dugc thé hién rd trén hinh 3. Do d6, bai bao
chi so sanh sy khac biét gilra cac gia tri mua
ngay cuc daithiét ké tinh theo ba phéan phdi
tuong Gng voi cac chu ky 1ap lai khiac nhau
(T=10, 50, 100 nam).

Hinh 5 trinh bay két qua xdy dung atlas mua
ngay cuc dai cho toan Viét Nam vdéi cac chu ky
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lap lai T=10, 50, va 100 nam sir dung 3 phan bd
GEV, GNO va PE3 va phuong phép ndi suy mua
khong gian nghich dao khoang cach. Trén mdi
ban dd, nhimg ving c6 mau dé dam 13 ving co
cuong do mua lon, trong khi nhitng ving mau
xanh mb ta ving c6 cuong d6 mua nho. C6 thé
thay 1a cac gia tri 16n nhat ciia mua ngay cuc dai
thiét ké xuat hiéntai khu vuc Bic Trung B -
vung s6 IV (dinh 16n nhét tai Thira Thién Hué),
tiép theo 1a ving Nam Trung Bé - ving s V.
Gia tri mua ngay cuc dai thiét ké & hai khu vuc
nay dao dong cuc ki dang ké. Vi dy, lugng mua
ngay cuc dai thiét ké tng véi T=100 nam thay
dbi trong khoang tir 200 mm cho dén khoang
1200 mm. Tiép dén 1a cac khu vuc Pong Bang
song Hong — ving sb 111, khu vic Dong Bic -
vung s6 IT, khu vuc Tay Nguyén - ving sé VI va
khu viuc Nam B6 - ving s6 VII. Lugng mua
ngay cuc dai thiét ké tmg v6i T=100 nim dao
dong trong khoang tir 150 - 650 mm. Dao dong
vé luong mua ngay cuc dai thiét ké & hai khu vuc
con lai kha it, ddc biét 1a ving Tay Bic - s 1,
nam trong khoang tir 100 - 300 mm cho T=100
nam, trong khi khu vuc Dong Bing song Ciru
Long - ving s6 VII thi khoang 100 - 400 mm cho
T=100 nam.

5. Két luan

Bai bdo nay trinh bay viéc xay dung duong
tan suat (DTS)va atlas mua ngay cuc dai sir dung
ligt tai li¢u tur 155 tram quan tric trén toan quéc.
Céac DTS va atlas nay dugc xay dung dua trén
03 ham phan phdi xac suat (HPPXS) dang duoc
str dung rong rai trén thé gisi 1a ham phan phdi
cuc tri téng quat (GEV), ham phan phéi chuan
tong quat (GNO) va ham phan phdi Pearson loai
111 (PE3) nham muc dich cung cip nhiéu thong
tin hon va hd tro tdt nhat cho viéc tinh toan va
chon mua ngay thiét ké cuc dai khi st dung.

Két qua phan tich va so sanh d thi DTS cua
ca ba phan phdi cho thay rang gia tri mua ngay
thiét ké cuc dai twong Gmg v6i chu ky 1ap lai 1én
dén khoang ba lan chiéu dai cua mau quan tric
(T=100 nim) gan nhu twong doéng. Tuy nhién
ham GEV va GNO cho gi tri thién 16n hon mot
so v6i ham PE3 d6i véi chu ky lap lai T 16n
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(T=100 nam) va nguoc lai cho T nho (T=10
nam). Két qua xay dung atlas mwa ngay cuc dai
thiét ké (T=10, 50, 100 nam) cho toan Viét Nam
dya trén cac DTS va su ndi suy mua khong gian
theo phuong phap nghich dao khoang cach cho
thdy gi4 tri mua ngay cuc daid Viét Nam phan
b6 khong dong déu. Cac gia tri 16n nhat xuét hién
¢ khu vuc Mién Trung, rdi giam dan vé Mién
Bic va Mién Nam, dong thoi ciing c6 su chénh
léch rat 16n giira cac gid tri 10n nhét va nho nhat
(khoang 10 1an).

O Viét Nam, cac tram quan tric mua thoi
doan ngan (tir vai phut cho dén vai gio) thuong
khan hiém, va néu c6 thi thoi gian quan tric
tuong ddi ngin (dudi 20 nam) va thiéu dong bo.
Do d6, bai béao nay budc dau chi tién hanh xay
dung cac DTS va atlas mua ngay cuc dai. Viéc
xay dung DTS va atlas mua cuc dai cho cac thoi
doan ngan hon (mua phut hay mua gid) c6 thé

BAI BAO KHOA HQC

tiép tuc duogc cap nhat va bd sung khi co s6 liéu
quan tric. Cac thong tin vé mua ngay thiét ké
cuc dai tr BTS tai cac tram cling nhu atlas ca
nude da duoc xdy dyng 1a mot ngudn tham
khaohtru ich cho cong tac tinh toan, danh gia tac
dong cua mua ngay cuc dai 1én hé thong thoat
nudc va ngap tng d6 thi, cling nhu c6 thé st
dung cho cong tac thiét ké, quan 1y, va van hanh
hé thong cac hd chira, dap dang, cac cong trinh
tiéu nude cho cdy trong, v.v...Cac két qua tir bai
béo nay dong thoi ciling 1a tién dé dé xay dung
dudng cong cudng do - thoi luong - tan sudt mua
cuc dai (1a sy tong hop cac DTS cia cac thoi
lugng mua khac nhau tor mgt vai phut cho dén
mot vai ngay trén cung mot do thi) trong trong
lai nham phuc vy cdng tac tinh toan thiy van noi
riéng hay thiét ké cac cong trinh thuy va xdy
dung cling nhu céc linh vuc lién quan ndi chung.
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Hinh 4. So sanh gia tri mwa ngay cwc dai(X1max, mm) twong ung voi T=10, 50, va 100 nam cua
155 tram muwa sw dung ba phan phoi GEV, GNO, va PE3 theo 8 viung nghién ciru
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Hinh 3. Puong tan sudt mwa ngay cwc dai(XImax,mm) twong ting véi cdc chu ky lap lai (T, ndm)
s dung ba phan phoi GEV, GNO va PE3 tinh cho ba tram mwa Hoa Binh, Hué va Viing Tau. Cac
diém vong tron la cdc gid tri XImax thuc do (mm)
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Hinh 5. Atlas mwa ngay cuc dai (XImax, mm) twong vng voi T=10, 50 va 100 nam dwa trén ba
phan phoi GEV, GNO, PE3 va phwong phap noi suy mwa nghich dao khoang cach

TAP CHi KHi TUQNG THUY VAN
S thang 02 - 2017




BAI BAO KHOA HQC

Tai liéu tham khao

1. El Adlouni, S., Bobée, B., Ouarda, T.B.M.J. (2008) , On the tails of extreme event distributions
in hydrology, Journal of Hydrology, 355(1-4): 16-33

2. Lwong Tuén Anh, Nguyén Thanh Son, Dang Thu Hién. (2015), Pdnh gid két qua tinh lii thiét
ké bang cdc dwong phan phéi tan sudt khdc nhau, Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién
va Cong nghé, Tap 31, s6 3S (2015) 1-5.

3. Nguyén Truong Huy, Nguyén Hoang Lam, V5 Ngoc Duong, Pham Thanh Hung, Nguyén Chi
Cong (2017), Chon ham phdn phoi xdc sudt dai dién cho phdn phoi mua ngay cuc dai ¢ Viét Nam,
Tap chi khoa hoc k¥ thuat Thuy loi va Méi trudng, sé 56 (3/2017).

4. Hosking, J.R.M., Wallis, J.R., (1997), Regional Frequency Analysis: An Approach Based on
L-Moments, Cambridge University Press, Cambridge, UK, 224 .

5. Green, J.H., Xuereb, K., Johnson, F., Moore, G. and The, C. (2012), “The Revised
Intensity-Frequency Duration (IFD) Design Rainfall Estimates for Australia — An Overview”,
Presented at Hydrology and Water Resources Symposium, Sydney, NSW, November 2012.

6. Lang, M., Ouarda, T.B.M.J., Bobee, B., (1999), Towards operational guidelines for over-
threshold modeling, J. Hydrol., 225(3-4): 103-117.

7. Nguyen, V.-T.-V,, Tao, D., Bourque, A. (2002), On selection of probability distributions for
representing annual extreme rainfall series, Ninth International Conference on Urban Drainage
(9ICUD). ASCE Library, Portland, Oregon, United States.

8. Rao, A.R., Hamed, K.H. (2000), Flood frequency analysis, CRC Press, Boca Raton, London.

9. Tran, T, Dang, Q.T., Huynh, L.H, Phung, T.T (2008), Chapter 10 in the Asian Pacific FRIEND:
Rainfall Intensity Duration Frequency IDF. Analysis for the Asia Pacific Region (edited by Daniell
T'M. and Tabios, G.Q.), The International hydrological program, IHP-VII, Technical documents in
hydrology, No. 2. UNESCO Office, Jakarta.

10. WMO (2009), Guide to hydrological practices, volume II: Management of water resources
and application of hydrological practices, 6th edition, WMO-No. 168. World Meteorological
Organization, Geneva, Switzerland, 302 .

11. Yang, X., Xie, X., Liu, D.L., Ji, J., Wang, L., (2015), Spatial Interpolation of Daily Rainfall
Data for Local Climate Impact Assessment over Greater Sydney Region, Advances in Meteorology.
Volume 2015, Article ID 563629, 12 .

CONSTRUCTION OF DAILY MAXIMUM DESIGN RAINFALLS ATLAS
FOR VIETNAM
Nguyen Hoang Lam, Nguyen Truong Huy, Vo Ngoc Duong ,
Pham Thanh Hung, Nguyen Chi Cong
University of Science and Technology - The University of Da Nang

Abstract: The design, management and operation of various systems of hydraulic structures
require information on the probability and extreme rainfall intensity. This information is often
presented in the form of frequency curves at each station or in the form of an atlas/map for many
stations or a region. This paper presents the development of the annual maximum design
rainfallsatlas for the entire Vietnam country using the data from a network of 155 rain-gauges. These
frequency curves and the atlasare constructed based on the three probability distributions widely
used in different countries in the world, including Generalized Extreme Values (GEV), Generalized
Normal (GNO) and Pearson Type IIl (PE3) in order to provide more valuable information for
engineers in practice. The differences ofthe daily maximum design rainfalls at different return
periods estimated from the three distributions are also analyzed and presented.

Keywords: Rainfall atlas, probability distribution, daily maximum rainfall, frequency analysis,
frequency curves.
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NGHIEN CUU XAY DUNG PHUONG AN CANH BAO LU
CHO TRAM HOA BINH - VI TRI DU BAO CHIU
ANH HUONG PIEU TIET THUY PIEN HOA BINH

Nguyén Tién Kién', Nguyén Duy Hoan', Vii Thanh Long?

Tém tit: Duwa vio thuc trang phwong an dy bao, canh bao lii hién dang dwoc stk dung trong tdac
nghiép tai Dai Khi twong Thuy van tinh Hoa Binh tryc thuoc Pai Khi twong Thuy van (KTTV) khu
vure Viét Bdc cho vi tri du bédo Hoa Binh (Bén Ngoc), nam phia ha luu dap thuy dién Hoa Binh, bai
bdo sé phan tich nhitng vin dé con khé khan trong du bdo, canh bdo lii cho vi tri Hoa Binh. Tir do,
tdc gia nghién ciru va dé xudt phwong én canh bdo lii cho vi tri die bdo Hoa Binh dwa trén phwong
phdp xdy dung twong quan giita leu heong xd ciia ho véi muee nwée tai Hoa Binh trong diéu kién phan
cap luong mua nho, vira va 16n ¢ cac thoi ky van hanh ho chira.

Tir khéa: Canh bdo lii Hoa Binh, tiwong quan heu lwong xd - muec nwée ha heu, phdn cap muea.

Ban Bién tap nhan bai: 24/04/2017

I. Pit van dé

Déi véi cac don vi du bao dia phuong, do
nhiém vu canh béo, du bao 1ii chinh tai mot sd vi
tri trén dia ban tinh nén cac phuong phap du bao
dugc sir dung can phai phu hop véi tinh chét va
va diéu kién du bao tai dia phuong. bé phuc vu
cong tac phong, chdng thién tai tai Dai KTTV
khu vuc Tay Bic hién nay, cac vi tri du bao do
phong du bao thuy van thudc Pai ¢ tinh Son La
va cac Pai KTTV tinh Lai Chau, Pién Bién va
Hoa Binh dam nhiém phan 16n nam trén dong
chay chinh song Pa va cac song nhanh, song nho
v6i yéu t6 du bao chu yéu 1a myc nude dinh 1.
Nhitng vi tri du bao nay thudc nhiing luu vuc
song nho, it tram do mua hay bi tadc dong boi
diéu tiét cac hd chira 16n nhu Son La, Hoa Binh
va cong trinh thuy dién Lai Chau dang xay dung.
Do do, cac phuong phap du bao dang dugc st
dung nhu: phuong phép quan h¢ mua - dinh 14,
phuong phap muc nudc tuong Gng tram trén -
tram dudi hodc muyc nudc tuong ung véi sb clra
xa Iii va hdi quy.

Vi tri du bao Hoa Binh (con goi 1a Bén Ngoc)
nam sau dap thuy dién la vi tri du bao trong diém
phuc vu cong tac phong chong i cho thanh phd
Hoa Binh do Pai KTTV tinh Hoa Binh dam

"Trung tam Dy bdo khi twong thity van Trung wong

2Pai Khi twong Thity van khu vwee Tdy Bdc
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Ngay phan bién xong: 05/07/2017

nhiém. Dong chinh song Da chay qua trung tam

thanh phd, cac co quan hanh chinh, co s& kinh té
quan trong chu yéu duoc xay dung tap trung hai
bén bo séng, do d6, cong tac phong chéng 1 cho
thanh phd 1a mot trong nhirg nhiém vu quan
trong nhat ctia Pai KTTV tinh hién nay.

Céc can bo du bao thuy van thudc Dai hién
dang st dung phuong an dy bao cho vi tri Hoa
Binh dugc xay dyng dua trén quan hé tuong
quan giita myuc nude cao nhit (Hma), muc nudc
thap nhat (Hwin) trong ing vai sd ctra xa 1 cia
dap thuy dién Hoa Binh, day 1a phuong phap don
gian, tinh toan nhanh va kha hiéu qua trong diéu
kién nha may van hanh m¢ ctra xa 14, dam bao
phan nao yéu ciu ctia thanh phd. Tuy nhién,
trong diéu kién hién nay, khi phia thuong luu ho
Hoa Binh c6 thém hai hd chira 16n tham gia van
hanh theo quy trinh lién ho, phan 16n thoi gian
trong nhitng nam gan day hd Hoa Binh diéu tiét
phat dién, xa nudc phuc vu nong nghiép theo quy
trinh, bén canh d6, su xuat hién thuong xuyén
cua nhitng hinh thé thoi tiét cuc doan & khu vuc
ving nui phia Bic ngay cang nhiéu, tinh bat
thuong va nguy hiém ngay cang ting. Do vy,
trong khuon kho noi dung ciia bai bao, tac gia sé
dé xuat phuong 4n canh bao 1ii cho vi tri Hoa
Binh dya trén co s¢ xay dung quan h¢ dinh 1 -
mua trong cac giai doan thoi ky diéu tiét cua
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thuy dién Hoa Binh, hd trg thém phuong an dbi
v6i Dai KTTV tinh Hoa Binh trong cong tac du
bao, canh bao li.

2. Mt s6 nét chinh vé dic diém muwa va
dong chay li luu vuc song Pa

2.1. Pdc diém lwu vuc

Séng Pa c6 tén goi 1a Ly Tién ¢ phia Trung
Qudc, bt ngudn tir viing niii cao canh ngudn ciia
song Nguyén (song Thao), thudc tinh Van Nam.
Dong chinh song Da c6 hudng trung véi hudng
kién tao cua khu T4y Bic. Song sudi trong luu
vuce song Da thudc loai song tré, thung lling song
hep, nhiéu doan c6 vuc sau. Phan 16n long song
cao hon mit bién tir 100 - 500 m. Do d6 song
dang dao long manh, tric dién hep, bdi tu it va
lam thac ghénh. Thuong luu song Pa d6 tur
ngudn t6i Pac Ma dong song chay theo hudng
tdy bic - dong nam. Long song doan nay hep,
mua can rong trung binh 40 - 60 m. Do dbc 16m,
tur bién gidi Viét Trung to1 Lai Chau dai khoang
125 km c6 d6 dbc binh quan 160 cm/km va co
t6i 23 thac ghénh. Trung luu séng Pa ké tir Pac
Ma t&i Sudi Rut, van chay theo huéng Tay Béc
- Dong Nam. Dong song giita hai bo nii rat cao,
d6 dbc day song giam xudng rd rét, con khoang
38 - 40 cm/km nhung thac ghénh con nhiéu,
khoang trén 50 thac. V& mua can, 10ng song rong
trung binh 90 - 100 m. Ha luu song Pa ké tir Sudi
Rt dén Cira song (Trung Ha), long song mo
rong 1o rét, trung binh, khoang 200 m vé mua
can, do dbc long séng giam khong nhiéu va tir
Hoa Binh vé d6 dbc con khoang 42 cm/km.
Ngoai thac Bo, trén doan nay khong con thac
nira, trong khi d6 bai boi lai kha nhiéu. Dén Hoa
Binh, song Pa d6i huéng Tdy Nam - Pong Bic
do nhitng ngon nui ran chic nhu Ba Vi, Vién
Nam, D4i Théi d budc song Pa phai di huéng
nhu viy.

Phan 16n dét dai trong luu vuc song Pa 1a doi
nui. BY cao binh quan toan luu vyc 1a 1130 m,
riéng phan Viét Nam d6 cao binh quan 13 965 m,
d6 dbc day song khoang 0.41%. Trong diéu kién
dia hinh cao, dé¢ manh, dia hinh méi dugc nang
cao sau van dong Hymalaya, song ngoi trong
khu vyc song Pa co dac diém cua mot mang ludi
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song tre, biéu hién & d6 chia cit manh, thung
liing sau hep hinh chit V. Mang ludi song sudi
day, nhitng song 16n it. Do sy khac nhau vé dia
hinh, lugng mua, nham thach va 16p phu thuc vat
nén mat do song sudi trong luu vuc song Pa
khong dong nhat ma phan ho kha phtrc tap.

Tram Hoa Binh nim ¢ phan ha luu song Pa
v6i ddc diém ndi bat dia hinh 1a ndi cao, chia cét
phuc tap, d6 doc 16n va theo hudng Tay Bic -
Dong Nam chia thanh hai vung:

Ving nti cao Tay Bic gdm cac huyén Mai
Chau, Pa Bic, kéo dai xuéng huyén Tan Lac,
Lac Son. Nui cao trung binh khong qua 1.000 m,
ngon niii cao nhét 1a Pu Canh (cao 1.373 m). Po
cao trung binh ctia ving ndi giam dan xubng
phia déng nam nhu: nai & xd Bic Son (huyén
Tan Lac) cao 1.136 m, nti & xa Phi Luong
(huyén Lac Son) cao 934 m, nui ¢ xa Ty Do
(huyén Lac Son) cao 820 m.

Vung nii thap va doi phia Pong Nam gom
cac huyén Ky Son, Luong Son, Kim Bo6i, Lac
Thuy, Yén Thuy. Pia hinh vung nay thuong cé
su xen k& gitta dia hinh cat to va dia hinh xam
thuc, do d6 c6 nhiéu hang dong, dét thuong bi
mat nudce. Nui cao trung binh 200 - 500 m va bi
chia thanh nhiéu khéi roi rac.

Vé tho nhudng: Do dac diém dia hinh va khi
hau nén dét dai Hoa Binh chia thanh hai ving rd
rét: Ving nui cao trung binh, gom dat feralit
vang do c6 ham luong mun 6 - 7%; do d6 am
cao, nhiét do thfip, vung nay rat thuan loi cho
phat trién 1am nghiép. Ving dbi va nui thap, gom
dat feralit vang d6 va co thir sinh, trong d6 dat
bac mau chiém 45 - 80%. Ving ven séng Pa va
cac sudi khac do hang nam duogc bdi mot 16p phu
sa khé day nén rat thuan loi cho viée tréng lua,
trong mau.

He¢ thdng song sudi: Do dia hinh bi chia cat
manh nén song sudi & Hoa Binh thuong dbc va
ngén. Mua hé mua nhiéu, myc nudce song sudi
1én cao, chay xiét gay ra lut 161, anh huong dén
nong nghi¢p va giao thong trong vung. Mua
dong thiéu nudc, lugng nudc & cac song sudi
giam manh, co nhiéu subi nho bi kho can. Hién
nay Hoa Binh c6 4 hé théng song chinh:

TAP CHI KHi TUQONG THUY VAN
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Soéng Pa: bat ngudn tir viing nii cao Van
Nam - Trung Qudc, chay qua ving Tdy Bic,
doan nay 10ng song hep, 1dm thac ghénh; dén dia
phan tinh Hoa Binh long song rong, thac giam,
dang ké nhat 1a Thac Bo. Song Da chay trén dat
Hoa Binh v6i chiéu dai 103 km dén thi xa Hoa
Binh, séng Pa chay nguoc 1én phia Bic.

Ho song Pa (H6 Hoa Binh): ¢6 dung tich 9,5
ti m® nudc, phuc nhiéu muc dich kinh té va quéc
phong. Trong d6 nhiém vu chu yéu 1a phuc vu
nha may phat dién Hoa Binh - nguén cung cap
dién ndng quan trong cho ca nudc; ngoai ra co
nhiém vu cit [i v& mua mua, diéu tiét nuée
chdng han vé mua khé cho dong bang chau thd
song Hong.

S6ng Boi: bat ngudn tir xd Thugng Tién thude
huyén Kim Bo6i. Song dai khoang 60 km, chay
qua nhiéu ddy nui da v6i phia nam cua tinh Hoa
Binh r6i d6 vao séng Hoang Long cua tinh Ninh
Binh.

Song Buoi: bat nguén tr huyén Tan Lac, Lac
Son do cac sudi Lo, sudi Cai, sudi Nhan Nghia,
sudi Yén Phu va nhiéu con sudi nho khac hoi luu
o thi trAn Vu Ban (huyén Lac Son) roi chay sang
tinh Ninh Binh. Song dai khoang 38 km. Long
song hep nén vao mua mua thuong gay lut 101
cho hai bén bo.

Song Ma: doan chay qua dia gidi tinh Hoa
Binh 1a tir xi Hang Kia dén x3 Van Mai cua
huyén Mai Chau. Hau hét cic sudi phia nam
huyén Mai Chau déu d6 ra song Ma.

Hinh 1. Ban do cao d¢ so luu vuc song Pa

(Nguon: s6 liéu DEM 30km x 30km ASTER)
2.2. Dic diém mua gay lii
Su sip xép song song ciia dia hinh nui, cao
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nguyén va thung liing song c6 tac dong rd rét tdi
khi hau trén luu vgc. Day ntii cao Hoang Lién
Son - Puludéng nhu mot buc tuong tu nhién ngan
can va lam suy yéu anh huéng cua gié dong bac.
Céc day nui cao ¢ bién gioi Viét - Lao lai tao ra
hiéu tmg phon déi v6i gié6 miia Tay Nam. Picu
kién dia hinh va vi tri cia luu vuc da qui dinh
khi hdu véi hai mua: mua dong kho lanh, mua he
nhidu mua ¢ ving cao va kho nong & ving thap.

Mua 16n trén luu vie thudng bit diu som vao
khoang thang 6 - 7. Vung phia Bic va Tay Béc
6 nhi cao, khi hdu 4m w6t dén rat am, luong
mua trung binh nhiéu nim tir 1500 - 2700 mm,
lwong mua mua hé (thang 5 - 9) chiém tdi trén
70% tong lwong mua nam. O ving nui thip Son
La - Mgc Chau, mua h¢ chiu anh hudng cua gioé
mua tdy nam, luong mua trung binh nam thp,
chi 1100 - 1500 mm, trong d6 luong mua mua
he dudi 1000 mm.

Trén luu vire song Da ton tai nhitng trung tim
mua 16n nhu trung tdm mua & suon tdy day
Hoang Lién Son thugc cac luu vuc song nhanh
Nam Na, Nam Mu voéi lugng mua trung binh
nam khoang 2500 mm (trén luu vuc Nam Na,
luong mua trung binh nam trén 2000 mm; tai
Phong Tho, lugng mua trung binh nam la 2202
mm; tai Pa Tan 12 2997 mm, tai Sin H 1a 2682
mm; trén luu vyc song Nam Mu, lugng mua
trung binh nam 1a 2454 mm va ¢ khu vuc thuong
luu 6 luong mua trung binh ndm tir 2700 - 2800
mm). Tai vung phia tdy ddy Hoang Lién Son, co6
thé thiy dugc qui luat luong mua ting theo do
cao luu vuc, mua tap trung vao cac thang 5 - 10,
dac biét la cac thang 6 - 8; luong mua mua he
chiém trén 90%, luong mua cac thang 6 - 8chiém
50 - 60% luwgng mua nam.

Trung tam mua l6n tai phén luu vuce thudc dia
phan Viét Nam gan bién gi6i Viét —Trung 1a tim
mua 16n nhét, lwong mua nam thay doi tiy timg
vi tri tir 2400 - 3000 mm, mua tap trung nhiéu
nhat vao céac thang 6 - 8.

Miia mua trén luu vue bat dau tir thang 6 - 10,
lwong mua 16n nhét trén luu vue thudng tir thang
8 -10. Lugng mua toan mua chiém tir 85 - 90%
tong lwong mua ca nim. Hinh thé gdy mua 16n
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trén luu vie Hoa Binh gdm: ranh thap bi nén,
ranh thip bi nén két hop véi dai hoi tu, khong
khi lanh, anh huéng hoan luu sau bao khi bao di
vao ving dong bang bic bo hodc ving bic trung
béc trung bo.

2.3. Pic diém dong chay lii

Dong chay cua song Da rat doi dao. Dia hinh
nui cao, chia cit manh, do ddc 1ém, thung liing
sau, hep voi lugng mua 16n lai tap trung vao mot
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vai thang trong nim nén tao diéu kién hinh thanh
mang ludi song day ddc, it song 16n, hudng cua
cac dong séng sudi trung v6i hudng cua luu vue.

Trén song Da va cac dong song nhanh nhu
Nam Na, Nam Mu, céac song sudi nho dd vao
dong chinh thuong phan bb déu doc song. Ving
cao nguyén da voi mua it, song sudi thua, dong
chay nho hon.

Bang 1. Nhitng séng suoi chii yéu trén luu viee séng Da

Chiéu dai  Dién tich Dong chay )
TT Tén song ) Ghi chu
km kn Wkm® Qm’/s
1 ba 570 26800 55.70 1770
2 Néam Po 73.5 2280 2.27 72.0
3 Nam Na 235 6860 7.75 279.0 Luong nudc
4 NamMic 165 2930 251 796 ~ gomcatrong
nudc va
5 Nam Mu 165 3400 3.89 123.0 ngoai nudc
6 Nam Sap 83 1110 0.53 16.9
7 Nam Bu 81.5 1410 0.47 15.1

Nguon sinh dong chay quan trong nhat trén
song Pa nim & phan luu vuc thude ving bién
gidi Viét - Trung va vung suon phia tdy day
Hoang Lién Son, noi c6 moédun dong chdy nam
tir 30 - 40 I/s/km? va hon nira. ¢ cac noi khac trén
luu vuc, luong dong chay thuong khong vugt
qua 20 I/s/km?. Dong chay song tap trung vao
céc thang mua i, chiém toi 69 - 78% tong lugng
dong chay nam.

Mua lii trén séng Da thuong bat dau vao
thang 5, két thuc vao cudi thang 9 dau thang 10.
L 16n nhat thuong xay ra vao cudi thang 7, nira
dau thang 8. Dong chay 1ii trén song Da 16n, tap
trung nhanh va khong dong bo & cac phan khac
nhau cta luu vue 12 mot dic diém ndi bat nhat
cua dong chay song Da.

Trong diéu kién dia 1y tu nhién thuan lgi cho
dong chay 11 hinh thanh trén cac phu luu song
Da, nhét 1a luvu vuc Nam Na, Nam Mu hai phu
Iru 16n nhat bén ta ngan, thuong xuét hién nhiing
tran It dac biét 16n gay tac hai nghiém trong. Mo
dun dong chay lii 16n nhét dat t&i 2000 - 3000

1/s/km? - thudc loai 16n nhéat ¢ Viét Nam. Trén
dong chinh, lugng dong chay i chiém binh quan
t 77,6 - 78,5% dong chay ndm, dong chay thang
8- thang c6 dong chay 16n nhat nam - chiém t6i
23,7% dong chay ndm. Dong chay 1t song Da
thudc loai 16n nhat trén hé thong song Hong. M6
dun dinh 1 tai Lai Chau la 324 1/s/km? xay ra
vao cac thang 7 nam 1966 va 428 1/s/km? vao
thang 8 nam 1945. M6 dun dinh 1ii tai Hoa Binh
1én t&i 454 1/s/km? vao thang 7 nam 1964. Nhin
chung, trén doan song tur Lai Chau vé Hoa Binh
thdy rd quy luat taing dan modun dong chay cuc
dai khi dién tich Iuu vuc tang. Diéu nay chimg to
rang luong gia nhap dang ké & phan luu vuc
thude dia phan Vi¢t Nam. Tai Lai Chau, bién do
1t 16n nhat dat téi 25 m, cao nhit & Viét Nam,
v6i cuong sudt 1ii 1én 16n nhét t6i 77,4 cm/h.
Tt ndam 2010 dén nay dong chay toi luu vuc
Hoa Binh di bi thay d6i dang ké do su diéu tiét
cua thuy dién nhu: Son La, Lai Chau, Hudi
Quéng - Ban Chat. Vi vdy dong chay dén tram
Hoa Binh bi anh hudng chu yéu diéu tiét cta cac

TAP CHI KHi TUQONG THUY VAN

S6 thang 02 - 2017

3



BAI BAO KHOA HQC

hd chia néi chung va thiy dién Hoa Binh noi
riéng.

3. Tai liéu sir dung va phwong phap nghién
ciru

3.1. Tai liéu sw dung

Tai liéu str dung dé xay dung phuong 4n canh
béo 1ii cho vi tri Hoa Binh gém:

* Phuong an du bao lii cho vi tri Hoa Binh
dang str dung tai Pai KTTV tinh Hoa Binh;

« S liu tran 1d trén luu vuc caa hd Hoa Binh
va tram Hoa Binh bao gém mua, muc nude ho,
luu luong dén, Iuu lugng xa va myuc nude tram
Hoa Binh dugc trich tir chudi sd liéu nam 2002
-2016;

+ S6 liéu tir 9 tram mua: Phu Yén, Yén Chau,
Mai Son, Ta Nang, Km22, Km46, Ban Chiéng,
Hoa Binh KT, Mai Chau;

« Thoi gian chay truyén tir hd Hoa Binh vé
tram thuy van ldy trung binh 6 tiéng. Luu luong
tram Hoa Binh dugc tra tor duong quan hé muc
nude va luu lugng dugce st dungtrong cac nam
2002, 2005, 2006, 2007 va 2008;

« Céc tran lii duge chon dai biéu cho tung thoi
ky diéu tiét ciia hd Hoa Binh dugc quy dinh tai
Quy trinh van hanh lién hd chaa cho luu vuc
song Héng.

3.2. Phwong phap nghién ciru

Trong pham vi nghién ctru cua bai bao, nhitng

phuong phéap dugc sir dung gom:

+ Phuong phép tong hop, phan tich:

Tong hop cac thong tin van hanh hd; quy
trinh lién ho chura; sé ligu, tai lidu mua tir cac
tram trén luu vue dé xac dinh lugng mua binh
quan luu vuc; téng hop b liéu muc nude ho,
muc nudc ha luu tai Hoa Binh.

Phan tich chudi sb liéu mua, phan cip mua
16n, vira va nho; phan tich lya chon s6 liéu cac i
gém mua, muc nuoc hé, muc nudc Hoa Binh
trong cac thoi ky diéu tiét cua ho: thoi ky 1d sém
(tir ngay 15 thang 6 dén ngay 19 thang 7), li
chinh vu (tir ngay 20 thang 7 dén ngay 21 thang
8), 1 mudn (tir ngay 22 thang 8 dén ngay 15
thang 9), thoi ky xay ra 1d khi hd Hoa Binh da
tich day (sau ngay 16 thang 9).

+ Phuong phap hoi quy tuyén tinh: xay dung
quan h¢ gitra luu lugng tai Hoa Binh véi luu
luong xa tu hd, lugng mua binh quan luu vuc
v6i phuong trinh:

QHoa Binh = f(Q x4 Hoa Binh > Xbinh quan

Tuu vue >
Xay dung quan hé gitra luu luong tram Hoa

Binh, luu luong x4 cta hd Hoa Binh trong timg
thoi ky 1t Gng voi phan cip lwong mua binh
quan luu vuc (qulv)lc'm, vira va nhé (qulv<
50mm; 50mm < qulv< 100mm; qulv>
100mm) la co s& cua phuong an canh bao.

Quoaninh ' = fQ xa Hoa Binh " Xbinh uin v vie )

o

g S

v ’ Jr “a
TK I sém TK 12 chinh v TK lii mudn TK hé tich day
(15/6—19/7) (20/7-21/8) (22/8-15/9) (sau 16/9)
= . - 7 S -— ';:." ;;'
/ -— /
S =N ,'
.
- — e "
_::.’.:--' - - _—_'""‘—-\_.___\_ o
| Xygoubo<somm | | somm<Xygvia<i00mm | | Xyglén>100mm |

Hinh 2. So d6 cdc buée xdy dung phiong én canh bdo lii Hoa Binh

4. Phwong an cianh bao lii cho vi tri Hoa
Binh;

4.1. Xdy dung phwong dn

Nhu d3 dé cap phan phuong phap nghién ctru
3.2, phuong an canh bao lii cho vi tri Hoa Binh

TAP CHi KHi TUQNG THUY VAN

xay dung vdi cac bude chinh sau:

* Phan tich, Iya chon cac tran 1l 16n, vira va
nho trong 4 thoi ky diéu tiét ctia ho Hoa Binh tir
nam 2002 - 2014;

* Xay dung cac phuong trinh quan h¢ Qppg,
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Binh'= f(Q xa Hoa Binh "> Xbinh quan luu virc)
cho céc thoi ky di€u tiét xuat hién cac loai cap
tran Id va cép mua;

* Thur nghiém cho trén 1ii tai Hoa Binh gitta
thang 8 ndm 2016.

Két qua xdy dung phuong an dugc trinh bay
v6i ting thoi ky diéu tiét ciia hd chira Hoa Binh.

i) Thoi ky lii som(tie ngay 15/6 - 19/7)

Dot 1Tt ngay 24 - 29/6/2009 dugc lua chon
dién hinh vé dién bién 1 va ché d¢ diéu tiét ciia
hd Hoa Binh trong thoi ky 1t sém duge minh hoa
hinh 3.

Phuong trinh (1), (2) va (3) la quan hé tuong
quan voi truong hop qulv< 50mm, 50mm <
qulv< 100mm va qulv> 100mm, dudng quan
hé dugc minh hoa & hinh 4:

Quan hé lqu luong xa cua HO Hoa Binh va tram Bén
Ngoc khi ho Hoa Binh trong thoi ky tich nude tir 15/6-
19/7 va lugng mua binh quan luu vee nho hon 50mm

*®
y=0.9743x + 420.82

¢ R>=0.8313

4000 6000 8000
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- QHoa Binh = 0974 * Q x4 Hoa Binh
420,8 *Xpqry (1)

- QHoa Binh = 0:964 * Q x4 Hoa Binh
3118 *Xpgry ()

- QHoa Binh ' = 1,025 * Q x4 Hoa Binh
2198 *Xpqry  (3)

Diéu tiét ciia ho Hoa Binh trong trn i tir ngay 24-29/6/2009 v
= =gtvo. 0

6000
2.0
4.0

&
Q 6.0

8.0

10.0

Q (m3ls)

12.0
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16.0
18.0
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o
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Hinh 3. Diéu tiét ciia Ho Hoa Binh trong thoi ky
lii som (tran li ngay 24 - 29/6/2009)

6/25

Quan h¢ luu lugng xa cta Hd Hoa Binh va tram
Bén Ngoc khi ho Hoa Binh trong thoi ky tich
nudce tir 15/6-19/7 va lugng mua binh quan luu
vuc nho hon 100mm

8000
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R2=0.7702
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Quan hé lgu lugng xa cua Hd Hoa Binh va tram Bén
Ngoc khi ho Hoa Binh trong thoi ky tich nudce tir 15/6-
19/7 va lugng mua binh quéan luu vuc 16n hon 100mm

y=1.0256x+219.88

2000

®e
P

3000 4000

Hinh 4. Quan hé QHda Binh = f(O xd Hoa Binh =6, Xbinh qudn liu Wﬂ) trong thoi ky tich nudc
tr 15/6 - 19/7 voi trweong hop qulv< S50mm, 50mm < qulv< 100mm va qulv> 100mm

ii) Thoi ky lii chinh vu (ter ngay 20/7 - 21/08)

* Vi Il vira va nho

Trong thoi ky 1ii chinh vy, ché d6 diéu tiét cia
h6 Hoa Binh cho truong hop lii vira va nho duge

minh hoa & hinh 5 v&i cac tran 18 dién hinh duoc
lya chon d6 1a tran 10 tir ngay 12 - 16/8/2014 voi
qulv < 50mm va tran 10 tr ngay 1 - 6/8/2013
Vo1 qulv < 100mm.

TAP CHI KHi TUQONG THUY VAN
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Didu tiét ciia hd Hoa Binh trong trin I tir ngdy 12-16/8/2014
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= m ﬁ-l- 0
7500 10
7000

20
6500
30

6000

5500 40
B
2

E
oo
4001

50

60

70
3500

80

3000

90
Thoi gian
~T=

ws | we

2000

100

PEEE T

wa|wa| wal wa whoals ws ws |us

e/l ok al2 lra L/:

Hinh 5. Diéu tiét ciia Ho Hoa Binh trong thoi ky lii chinh vu (trdn lii ngay 12 - 16/8/2014 va trdn
liingay 1 - 6/8/2013)

Phuong trinh (4), (5) va (6) 1a quan hé tuong
quan voi truong hop qu1V< 50mm, 50mm <
qulv< 100mm, duong quan h¢ dugc minh hoa
0 hinh 6:

- QHoa Binh = 0919 * Q xa Hoa Binh ™ *

482,7 *qulv 4)

- QHoa Binh = 0:965 * Q x4 Hoa Binh ©° *+
1358 *Xpaly  (5)

- QHoa Binh = 0:966 * Q x4 Hoa Binh ©° +
35,6 *Xpgly  (6)

Quan hé luu luong xa clia Ho Hoa Binh va tram Bén Quan h¢ luu lugng xa clia Hb Hoa Binh va tram Bén
Ngoc khi ho Hoa Binh trong théi ky tich nudc tir 20/7- Ngoc khi hd Hoa Binh trong thoi ky tich nude tir 20/7-
20/8 va luong mua binh quan luu vuc nho hon SOmm \ . A .
20/8 va lugng mua binh quan luvu vuc nho hon 100mm
9000 y=09194x+482.7 6000
8000 y=10.9658x+ 135.8@ *
7000 | 5000 - R*=0.9071 .
.
J *
6000 4000 % * .
5000 -
4000 3000
3000 3 2000
2000 1000,
1000 PY
0 ‘ 0 ‘ ‘ ‘ ‘
0 2000 4000 6000 8000 10000 0 1000 2000 3000 4000 5000 6000
Quan h¢ luu lugng xd cua Hb Hoa Binh va tram Bén
Ngoc khi ho Hoa Binh trong thoi ky tich nudce tir 20/7-
20/8 va lugng mua binh quéan luu vue nho hon 150mm
10000
y=0.9662x+ 355.61
8000 - R%=0.8836
6000 pan
4000 -
2000 ¢ %
0 ‘
0 2000 4000 6000 8000 10000

Hinh 6. Quan hé Qrys4 Binh'= J(Q xd Hoa Binh"™ Xbinh quan luu vied) trong thoi ky lii chinh vu
tir 20/7 - 21/8 voi truong hop qulv< 50 mm, qulv< 100 mm va 200 mm >qulv> 100 mm

* V61 1l 16n va dac biét 1on

Trong khoang thoi gian tir giita thang 7 dén
gitra thang 8 1a thoi ky 1l chinh vu trén khu vuce
Tay Bic Bic BO noi chung va trén hé thong song
ba noi riéng. Ll 16n tham chi dac biét 1on c6 kha
ning xuit hién nhidu trong thoi diém nay.

TAP CHi KHi TUQNG THUY VAN

Hinh 7 s& minh hoa cho ché d¢ diéu tiét ctia hd
Hoa Binh cho truong hop i 16n va dac biét 1on
vé6i cac tran 10 dién hinh dugc lva chon d6 1a tran
It 16n tir ngay 24 - 30/7/2002 va tran 10 dac biét
16n tr ngay 9 - 23/8/2002
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Didu tiét ciia hd Hoa Binh trong trin Iii tir ngay 24- 30/7/2002 gl
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11111 Pidu tiét cita hd Hoa Binh trong tran 1ii tir ngdy 9/8- 23/8/2002 vo.0
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Hinh 7. Ché do diéu tiét ho Hoa Binh khi xudt hién lii I6n va lii ddc biét 6n trong thoi ky lii chinh
vu (tran lii lon 24 - 30/7/2002 va tran li dac biét lon 9 - 23/8/2002)

Quan h¢ luu lugng xa cua Hd Hoa Binh va tram Hoa Binh Quan h¢ luu lugng xa ciia Hd Hoa Binh va tram Bén Ngoc
12000 | khi ho Hoa Binh trong thoi ky tich nudce va lugng mua binh khi ho Hoa Binh trong thoi ky tich nue va lugng muwa binh
quén luu vie nho hon 100mm quén luu vge 16n hon 100mm
10000 y=0935x+769.79 «° 12000 -
R2=0.8529 ¢ ¢ y=0.9664x+784.28
8000 Aad 10000 4 R2=0.914
8000
6000 -
¢ 6000
4000 - 4000
2000 2000
.
0 . : : s 0 ' '
0 2000 4000 6000 8000 10000 12000 0 2000 4000 6000 8000 10000 12000

Hinh 8. Quan hé Ory5q Binh'= 11Q xa Hoa Binh t_ﬁ’,Xbinh quan lvu viee) trong thoi ky lii chinh vy
ter 20/7 - 21/8voitruong hop xuat hién li lon va dac biét lon

Phuong trinh (7) va (8) la quan h¢ twong quan
voi truong hop 10 16n va dac biét 16n, duong
quan h¢ dugc minh hoa ¢ hinh 8:

- QHoa Binh'= 0,935 * Q x3 Hoa Binh ** *
769,7 *qulv (7)

- QHoa Binh = 0:966 * Q x4 Hoa Binh ™ *
7482 *qulv ®)

iii) Thoi ky it muon (tee ngay 20/8 - 15/09)

Ché d¢ diéu tiét cia ho Hoa Binh trong thoi
ky 1t mudn dugc minh hoa & hinh 9 véi tran 1t
dién hinh dugc lya chon d6 1a tran 1d tur ngay 23
- 31/8/2006.

Phuong trinh (9), (10) va (11) la quan hé
twong quan voi truong hop qulv< 50mm va
50mm < qulv< 100mm, duong quan hé duoc
minh hoa & hinh 10:

- QHoa Binh ‘= 0:632 * Q x4 Hoa Binh ©°

4250

3250

0

Q}jm3/s)

1250

250

Diéu tiét cia ho Hoa Binh trong trin lii tir ngay 23-31/8/2006

Thoi gian
30.0

8/ 23/ Bpa8/

Hinh 9. Diéu tiét ciia Ho Hoa Binh trong thoi
ky it muon (tran lii ngay 23 - 31/8/2006)

868,5 *Xpqly  (9)

- QHoa Binh ‘= 9:227 * Q x4 Hoa Binh
143.5 Xpgry (10)

- QHoa Binh = 0.996 * Q x4 Hoa Binh
4163 *Xpgry (1)

TAP CHI KHi TUQONG THUY VAN
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Quan h¢ luu lugng xa cua H) Hoa Binh va tram Bén
Ngoc khi ho Hoa Binh trong thoi ky tich nudce tir 21/8-
5000 1 15/9 va lugng mua binh quan luu vye nho hon 50mm

4500 ‘
4000 1 y=0.6324x + 868.54 +
3500 R>=05295 °*
3000 -
2500 -
2000 -
*
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1000
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0

0 1000 2000 3000 4000 5000

Quan h¢ luwu lugng xa cia HS6 Hoa Binh va tram Bén
Ngoc khi hd Hoa Binh trong thoi ky tich nuéce tir21/8-
6000 15/9 va lugng mua binh quan luu vuce 16n hon 50mm
5000 y=02272x+ 1435.4 ¢
R2=0.1201 MRS
4000 . g ®o S
3 .
3000 /
- ° LY
2000 . o * .
23
1000 .
. . ¢
0 T T
0 2000 4000 6000 8000 10000

9000 -
8000 -
7000 -
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y=0.9965x+416.33
R>=0.9394

Quan h¢ luu lugng xa cta Hd Hoa Binh va tram Bén
Ngoc khi ho Hoa Binh trong thoi ky tich nude tir 21/8-
15/9 va lugng mua binh quan luu vuc 16n hon 100mm

0

0 1000 2000 3000 4000

5000 6000 7000 8000

Hinh 10. Quan hé Q154 Binh'= fQ xa Hoa Binh"™* Xbinh quan luu viee) trong thoi ky li mugn tir
20/8 - 15/9 voitruong hop qulv< 50 mm, 50mm<qulv< 100 mm va qulv> 100 mm

iv) Thoi ky hé tich day (tir ngay 16/ 9 tré di)

Ché 6 diéu tiét cua hd Hoa Binh trong thoi
ky hd tich dﬁy duoc minh hoa ¢ hinh 11 véi tran
1d dién hinh duoc lya chon d6 1a tran 1d tir ngay
10 - 17/10/2006.

Diéu tiét ciia hd Hoa Binh trong trjn lii tir ngay 10-17/10/2006 ,

10000

oaEn 10.0
pa

8000

2000 = 80.0

= ,MNJ” ,Jﬁ‘h 100. 0

1014/ 1014 1015/ 1015/ 1015/ 101

Hinh 11. Piéu tiét cia Ho Hoa Binh trong thoi ky
ho tich day (tran lii ngay 10— 17/10/2006)

Talzl~~ me dLh\” B «\NJM a1~ Ql,\q
201 1Lm/ 1010/ 1011/ 1011/ 1011/ 1011/ 1012| 10121 10821 1012/ 4013 1013} 10131 10131 10141 10141 J 1016/ 1016/ 1016/ 10161

TAP CHi KHi TUQNG THUY VAN

Phuong trinh (12), (13) va (14) 1a quan hé
tuong quan voi truong hop qulv< 50mm va
qulv> 100mm, dudong quan h¢ dugc minh hoa
0 hinh 12:

- QHoa Binh = 0-893 * Q x4 Hoa Binh ©°
380,0 *Xpgly (12)

- Quoa Binh = 0,768 * Q x4 Hoa Binh ™ *
933,6 *X‘bqlv (13) ‘

Khi h6 Hoa Binh ¢ thoi ky tich day, dat muc
nuéc dang binh thudng, trong trudng hop xuit
hién dot It dac biét 16n, lwong mua binh quan
luu vuc >200 mm, quan h¢ luu lugng xa va tram
Hoa Binh dugc minh hoa ¢ hinh 13 v&i phuong
trinh:

- QHoa Binh ‘= 0-893 * Q x4 Hoa Binh ©°
380.0 *Xpgly  (14)
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Quan hé luu lugng xa cua Hb Hoa Binh va tram Bén
Ngoc khi ho Hoa Binh tich day va lugng mua binh
quan luu vuc 16n hon 100mm
8000 -
7000 - ¢
6000 -
5000
4000 ® %=0.7685x+ 933.69
3000 " s e =0.5965
2000 o °
1000 -
0 T ,
0 2000 4000 6000 8000

10000

Quan hé luu lugng xa cua H6 Hoa Binh va tram Bén Ngoc
khi hd Hoa Binh tich dy va luong mua binh quan luu vuc
nho hon 50mm
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Hinh 12. Quan hé Q154 Binh'= /O xa Hoa Binh"™* Xbinh qudn liru vied) trong thoi ky ho tich
day tir sau 16/9 véi trieong hop qulv< 50 mm va qulv> 100 mm
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Diéu tiét cita hd Hoa Binh trong tran i tir ngay 13-7/10/2007 -
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Hinh 13. Piéu tiét ho Hoa Binh trong thoi ky tich day truong hop xudt hién mwa gdy lii lom

200.¢C

710 7

Quan h¢ luu lugng xa cia Hd Hoa Binh va tram Bén
Ngoc khi hd Hoa Binh tich ddy va luong mua binh
quan luu vue 16n hon 200mm
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Xpgry> 200 mm va quan hé weong quan Orpsq Binh'= N9 xa Hoa Binh"™" Xbinh quén lueu vied!

Trong chudi s6 liéu tir 2002 dén 2015, tran Ii
dién hinh trong trudng hop ndy duogc lya chon tir
13 - 17/10/2007 véi lwong mua trung binh luu
vuc 1én té1 232 mm. Trong trudong hop 1i 16n
trong thoi ky nay nay, ho Hoa Binh d3 diéu tiét
lwong x4 gan bang luu lugng dén ho.

4.2. Thir nghiém cho tran liit nam 2016

Trong chudi s6 liéu nam 2016, tran 1{i xuit
hién tir ngay 17 - 22/8 1a dang ké nhét. V&i luong
mua binh quan luu vuc 1a 20 mm, trong thoi ky

B

2000

Piéu tiét ciia hd Hoa Binh trong tran lii tir ngay 17-22/8/2016
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18 mudn v6i myuc nude hd lac 13h ngay 17/8 1a
99,57m (Hinh 15),x4c dinh phuong trinh quan
h¢ xay dung cho thoi ky 1t mudn, lugng mua
binh quén luu vyc < 50 mm la: Qs Binh' =

0,919*Q xa Hoa Binh"*t 482,7
Két qua canh bao i trudc khoang 6 gid

vi tri Hoa Binh duoc minh hoa &

cho

hinh 14, va

bang 2 danh gia so bo vé kha ning tng dung

canh bao dot 10 nay.
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Hinh 14. Piéu tiét cia Ho Hoa Binh thoi ky lii mudn trong dot lii tiv 17 - 22/8 va két qua tinh todn
canh bao li trudc 6 gio

TAP CHI KHi TUQONG THUY VAN
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Bang 2. Pdnh gid so bé két qua tinh todn

(Pon vi tinh: m’/s)

Ngay Gio Qxa Q thuc do Q tinh toan Péanh gia
8/17/2016 19 2440 2220 2250
8/18/2016 1 2440 2250 2260
8/18/2016 7 2440 2260 2260
8/18/2016 13 2440 2260 2260
8/18/2016 19 2030 2260 2180
8/19/2016 1 2430 2180 2310 Cénh bao
8/19/2016 7 2430 2310 2380 ding gia
8/19/2016 13 2430 2380 2410 tri Quinn 1a
8/19/2016 19 2420 2410 2780 o
8/20/2016 1 2420 2780 2790 f;“.h bao
8/20/2016 7 2430 2790 2380 xu%lt %‘éﬁ
8/20/2016 13 2460 2380 2660 Sk s
8/20/2016 19 2450 2660 2720 hott 56 v6i
8/21/2016 1 2450 2720 2760 the t4 6
8/21/2016 7 2460 2760 2780 aior
8/21/2016 13 2460 2780 2800
8/21/2016 19 2450 2800 2750
8/22/2016 1 2430 2750 2751
8/22/2016 7 2410 2690 2752

5. Két luin

Bai bao nghién ctru da xay dung canh bao li
cho vi tri Hoa Binh dya trén quan hé luu lugng
x4 ctia hd Hoa Binh va lugng muwa binh quén luu
vue & cac thoi ky diéu tiét nude cua hd thuy dién
trong ndm vai cac cip mua 16n, vira va nho trén
khu vuc hd. Nghién ctru da xét t6i cac truong
hop mua - 1 cuc doan xuat hién trén luu vuc, cu
thé phan tich nhiing tran 1ii 16n va dic biét 16n
trong thoi gian mua 1d chinh vu va trong thoi ky
nude ho da tich ddy. Pay ciing 1a mot phuong an
b6 sung, hd tro cho Pai KTTV tinh Hoa Binh sir
dung trong viéc canh bao 1.

Qua tinh toan thur nghi¢m so bd cho tran li
nam 2016, két qua danh gia ban dau kha tot, day

chua phai 1 dot 1 16n do vy can kiém dinh
nhig tran 1ii khac trong nhitng mua Ii vé sau.

Két qua ghién ciru can luu ¥ nhitng van dé
sau:

- Thoi gian chay truyén tir hd Hoa Binh dén vi
tri du bao ngan vi vay s& khong thé kéo dai thoi
gian duy kién canh béo 18;

- Dy kién xa ctia hd Hoa Binh 1a thong tin
quan trong khi xay ra 1{i trén luu vuc. Tuy nhién
thong tin nay con han ché va chwa duoc cung cap
day du trong qua trinh dua ra canh bao;

- Mot sb truong hop, quan hé tuong quan giita
lru luong x4 va luu luong tai Hoa Binh chua tét,
can tiép tuc cap nhat phuong 4n vé sau.

Tai liéu tham khao
1. Thuyét minh cac phuong an canh bao, du bao 1 dang st dung tai Pai KTTV tinh Hoa Binh.
2. Ha Vian Khoi, Vii Thi Minh Hué (2012), Phan tich anh huong cua cac hé chira thuong ngu&n
trén dia phdn Trung Quoc dén dong chay ha heu séng Pad, séng Thao, Tap chi Khoa hoc Thuy loi

va K§¥ thuat méi truong, sb 38, tr.3-8.

3. Lé Béc Huynh (1988), Vé phwong phdp tinh todn truyén séng lii trong séng, Tap san Khi tugng

Thity van, s6 5.
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RESEARCH ON FLOOD WARNING FOR HOA BINH FORECAST
STATION - THE WARNING AFFECTED BY THE REGULATION OF
HOA BINH DAM

Nguyen Tien Kien — National Center for Hydro-Meteorological Forecasting
Nguyen Duy Hoan - National Center for Hydro-Meteorological Forecasting
VuThanh Long — Regional Hydro-Meteorological Center for North-West

Abstract : Following the current situation of flood waring and forecasting approaches using in
the operation at Hydro-Meteorological Center affiliated to Regional Hydro - Meteorological
Center for North - West for Hoa Binh (Ben Ngoc) forecast station located in the downstream of Hoa
Binh hydroelectric Dam, the contents of this report will analyse the existing problems in flood
forecasting and warning of Hoa Binh station, consequentially the author will propose suggestions
for flood warning approaches that based on correlation of the reservoir regulation and Hoa Binh
Dam discharge corresponding to area mean precipitation rate.

Keywords: Hoa Binh flood warning, reservoir regulation - downstream discharge correlation.

Tiép theo trang 59

A STUDY ON INTENSITY AND TREND OF DROUGHT IN SOME
ISLAND STATIONS DURING THE PERIODS OF 1981 - 2014 AND
2017 - 2026
Nguyen Thanh Hoa', Nguyen Dang Quang', Vu Thanh Hang?, Hoang Thi Mai',
Nguyen Anh Tuan!, Dang Quoc Khanh?

"National Centre for Hydro-Meteorological forecasting
*The University of Science -Vietnam National University Ha Noi City
3Scientific and Technical Hydro - Meteorological Journal

Abstract: 4 set of three indices including J, SPI and Ped is used to assess the intensity and trend
of drought in the five island stations representing for North, Central and South Viet Nam.
Historical data during 1981 - 2014 and climate projection for 2017 - 2026 show that the most
severities of drought is resulted in J index, and then reduced by SPI and Ped index, accordingly. In
the past, higher frequency of drought in the North (Bach Long Vy, Hoang Sa and Con Co) was shown,
rather than that in the South. Drought in dry season appeared significantly more often than that in
rainy season and annually. In the next 10 years, 2017-2026, drought and lack of rainfall will be
expected to be increased continuously at Hoang Sa and Con Dao stations, meanwhile drought is
likely to be improved in the rest three stations namely Truong Sa, Bach Long Vy and Con Co.

Keywords: Drought Intensity and Trend, Drought indices, Truong Sa, Hoang Sa.
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ANH HUONG CUA AP THAP NAM A VA AP CAO CAN
NHIET POI TAY THAI BINH DUONG PEN DIEN BIEN
NANG NONG TAI KHU VUC BAC TRUNG BQ
THOI KY 2010 - 2015

Pham Minh Hing' , Tran Thi Dung' , Nguyén Ping Quang?

Tém tit: Két qua ciia phép phén tich ham tric giao tw nhién cia trieong d cao dia thé vi cho
thay trong 30 nam vira qua (1981 - 2010) dp thap Nam A da thé hién xu hwéng ting cwong hoat déng
léch vé phia dong va dp cao cdn nhiét d6i cé xu hwéng dich chuyén vé phia tdy. Sw tang cieong hoat
dong ciia dp thap Nam A két hop véi dp cao cdn nhiét déi tao nén hinh thé synop dién hinh gady ra
ndng néng gay gat ¢ Bac Trung Bé thoi ky 2010 - 2015. S6 liéu nhiét d¢ cao nhdt trong ngay va
chudn sai trong cdc thang trong giai doan tir nam 2010 - 2015 ciia 4 tram thuéc khu viee Bdc Trung
B6 (Thanh Héa, Vinh, Pong Héi va Hué) dwoc sir dung dé xdc dinh xu thé va phan tich déic diém
ndng nong. Két qud chi ra rang vao cdc thang mia hé va cac thang dau va cudi mita dong cé chudn
sai nhiét d¢ dwong 16n hon nhiéu so véi trung binh nhiéu nam (1981 - 2010). Trong glal doan
201 0 - 2015 nhiét g cao nhit trong ngay tai cdc tram déu cé xu thé tiang; va c¢é so ngay ndang nong

, ndng néng gay gdt cao hon hdn so véi thoi ky chudn khi hau 1981 - 2010.

Tir khoa: Ap cao cdn nhiét déi Tay Thai Binh Duong, Ap thdp Nam A, ndng néng, Bac

Trung Bo

Ban Bién tap nhan bai: 17/5/2017

1. Mé dau

Ning néng 13 mot trong nhing loai hinh thoi
tiét rat ddc trung trong mua hé ¢ cac qudc gia
khu vyc nhi¢t doi, gay anh hudng lon dén moi
hoat dong doi sdng, kinh té xa hoi, sinh thai va
moi trudng. Nang néng tac dong truc tiép dén
san xuit nong nghiép, stc khoe con ngudi, giy
nén nhiing diéu kién bat loi cho hoat dong xa
hoi, moi truong xung quanh va sinh hoat cua
ngudi dan. Do d6, cong tac du bao thoi tiét noi
chung va du bao ning noéng nodi riéng rat co y
nghia ddi voi doi séng xa hoi.

Viét Nam 1a qudc gia nam trong khu vuc
nhiét d6i gié mua cé dia hinh phirc tap, dong thoi
lai chiu anh hudng manh mé cua ap thap Nam A
(hay con goi 1a ap thap nong phia Tay) va ap cao
can nhi¢t do6i Tay Thai Binh Duong trong mua
hé nén ning nong thudng xay ra trén toan linh
thd. Nang nong & nude ta thuong xuét hién vao

"Truong Pai hoc khoa hoc Ty nhién Ha Noi
2Trung tam Dy bdo khi twong thiy van Trung vong

TAP CHi KHi TUQNG THUY VAN

Ngay phan bi¢n xong: 15/06/2017

cac thang mua he, trong d6 khu vuc néng nong
nhiéu nhat, khdc liét nhat 1 khu vire mién Trung
dic biét 1a Béc Trung Bo noi chiu tac dong manh
mé cua hién tugng gid phon kho nong. Dién hinh
vao mua hé nam 2015, mot dot ning néng gay
git da xay ra bat ddu tir ngy 14/5 va kéo dai dén
39 ngay trén khu vuc Bic Trung Bo v6i nén
nhiét do cao nhét tuyét d6i phd bién 39,0°C —
41,0°C. Theo bdo Nhan Dan (B4do Nhan Dan,
2015), s6 bénh nhan nhi trong dot ning ndng nay
tang dot bién, phan 16n mac bénh viém phé quén,
viém phdi, nhiém tring dudng ho hip hay cac
bénh vé duong tiéu hoa. Trong gan mot tuan, sb
lugng bénh nhan diéu tri tai Bénh vién Trung
wong Hué tir 250 dén 350 nguoi/ngdy, ngiy cao
diém c6 gén 500 bénh nhan, trong do, co nhiéu
ngudi tir Quang Tri, Quang Binh chuyén vao cap
ctru, diéu tri. Thiét hai do néng néng va han han
o Viét Nam theo bao cao cua Chuong trinh phat
trién Lién Hop Qudc[6], Viét Nam mit tring
khoang 120.000 ha nong nghiép, thi¢t hai udc
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tinh 5000 ty déng; nim 2004 - 2005 khu vuc
mién Béc, Tay Nguyén, Nam Trung B0 mat
trang khoang 142.300 ha thiét hai wdc tinh 2420
ty déng; nam 2010 thiét hai nang nhét & mién
Trung mét trang hang nghin ha thiét hai wdc tinh
2500 ty dong.

Qua mot $6 vi du néu trén ta co thé théy ro
nhirng thiét hai gy ra boi hién twong ning néng
1a rat 16n, gdy ton hai téi nén kinh té - xa hoi va
anh huong stic khoe con ngudi. Ap thap Nam A
tir lau thuong dugc xem 1a yéu td truc tiép gay ra
thoi tiét néng & khu vuc Béc Trung B9; bén canh
do6 ap cao can nhi¢t doi Tay Thai Binh Duong da
gop phan khong nho trong viée hinh thanh, bo
sung co ché ning noéng gy ra nang nong & Viét
Nam né6i chung va Bic Trung B néi riéng. Vi
vy tim hiéu mbi lién hé giira hoat dong cua ap
thip Nam A, 4p cao can nhiét d6i Tay Thai Binh
Duong va xu huéng ning nong trong nhiing nim
gan day 1a mot didu can thiét. Cudi thap nién 70
thé ky XX, ap cao can nhi¢t déi Tay Thai Binh
Duong c6 xu huéng dich chuyén vé phia tay va
c6 anh huong 16n dbi voi khi hau chau A noi
chung (Zhou va ccs, 2009) va Viét Nam noi
riéng. Theo Chu Thi Thu Hudng (2014), s ngay
nang néng trung binh thang trén cac ving phia
Bic Viét Nam c6 xu thé tang 1én trong tat ca cac
thang tir thang 3 dén thang 9 (trir thang 5) véi
toc do khoang 0,3 ngay/thap ky (thoi ky 1961 -
2010). Pong thoi, sé ngdy ning néng va tri sd
nhiét 6 c6 chuan sai duong trong cac nim trong
hodc sau thoi ky El Nino; tri s6 nhiét d6 c6 chuan
sai am trong va sau thoi ky La Nina. Phan tich xu
thé cuec tri nhiét do ngay trong thoi ky 1961-1998
6 Dong Nam A [4], cho thay xu thé giam nhiing
ngay mat va nhiing dém lanh ¢ mua dong con
mua hé lai ¢6 xu thé ting nhitng ngay ndng va
nhitng dém am & hau hét cac qudc gia nghién
ctru. Nhiét do trung binh trén toan qubc di gia
tang voi toe do xap xi 0,26°C/thap ky, gip doi
toc do gia tang chung cua nhiét do dét lién toan
cau. Ty 18 ting 16n hon trong mua dong so véi
mua he [5].
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2. S6 liéu va phwong phap nghién ctru

a. S liéu

S liéu nhiét do cao nhat trong ngay ( Tmax)
va chuan sai nhiét d¢ trong cac thang trong giai
doan tir nam 2010 - 2015 cua 4 tram thudc khu
vuc Béc Trung B0 1a Thanh Hoéa, Vinh, Dé)ng
Héi va Hué duoc sir dung trong nghién ctru. S6
tich ERA-interim
(http://www.ecmwf.int) ciing dugc st dung dé
danh gia xu thé bién d6i cua ap thip Nam A va
ap cao can nhiét déi1 Tay Thai Binh Duong thot
ky 1981 - 2010 va 2010 - 2015.

b. Phwong phap

ligu tai phan

Str dung s6 liéu tai phan tich ERA -interim dé
mé phong hinh thé synop tai muc 1000mb,
850mb va 500mb trong thoi gian ning nong. Thé
hién truong do cao dia thé vi cta ap cao can nhiét
d6i va ap thap Nam A trong cac thiang mua hé
tai myuc 500mb qua cac giai doan 1981 - 1990,
1991 - 2000, 2001 - 2010 va 2011 - 2015.

Phép phan tich ham tryc giao tu nhién dung
dé tach loc hinh thé synop ctia cac hé thong hoan
luwu trong cac thang muia hé anh huong dén mién
Biéc Viét Nam.

Dé phan tich dic diém ning néng, ta tinh toan
gia tri chuan sai ctia nhiét d6 trung binh thang
ctia bon tram (2010 - 2015).

Xay dung phwong trinh hdi qui tuyén tinh
Y =Ao +Ai1X trong d6 Y 1a nhiét d trung binh,
A0, Al 1a cac hé s6 hdi quy, X 1a nhan té du bao
cuia timg tram dé danh gia xu thé.

3. Két qua va thio luin

a. Hoat dong cua dap thd'p Nam A va dp cao
cdn nhiét doi Tay Thai Binh Dwong

Ap thidp Nam A phét trién & muyc thip
(850mb) thudng phdi hop hoat dong vai ap cao
can nhi¢t doi Tay Thai Binh Duong & trén cao,
muc 500mb. Hinh thé nay dugc nhin nhan 1a mot
hinh thé dién hinh gay ra ning néng & Bic Trung
Bo [8].
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Hinh the muc 1000mb dot nang nong 6/2010
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Hinh 1. Hinh thé trén cao & va nhiét do trung binh bé mat dot mfng nong 8 - 20/6/2010. a) Truong do
cao dia thé vi muc 1000mb dot ncfng nong thang 6/2010; b) Truong do cao dia thé vi mue 850mb; c)
Truong do cao dia thé vi muc 500mb; d) Truong do cao dia thé vi két hop muc 850mb (anh mau) va

500mb (dwong bao); e) Nhiét do trung binh bé mdt.

Céc dot nang nong co6 hinh thé ap thap nong
& cac muc thip két hop 4p cao cén nhiét d6i ¢
trén cao thudng gay git hon nhitng dot ning
noéng thuan tay gy ra boi ap thap Nam A hay ap
cao can nhiét déi. Su xuét hién cling nhu muc do

Giai doan 1981-1990

iialBEeNE

Gial doon 2001-2010

SANSENEEEE

IH

b
H
H
H
i
H
H
i
Fy
H
H

TA4S  GLASS LASS GMAE BMAD LATO  ATR  LANS

lan tay cua 4p cao can nhiét doi s& dong vai tro
quan trong trong viéc gay ra thoi tiét cuc doan
véi cac tri s6 nhiét cuc dai. Tir sau thap ky 70, ap
cao can nhiét d6i c6 xu hudéng 1an vé phia Tay
(Zhou va ccs, 2009).

Giai doan 1991-2000
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Hinh 2. Truong d¢ cao dia thé vi dp cao cdn nhiét déi Tay Thai Binh Dwong trong cdc thang mia hé
muc 500mb giai dogn 1981 - 1990, 1991 - 2000, 2001 - 2010 va 2011 - 2015.
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Xu huéng dich chuyén vé phia tay cua ap cao
can nhi¢t doi Tay Thai Binh Duong trong nhiing
nam tré lai day duoc thiy rd qua cac giai doan
tung thap ky tr ndm 1981 dén nam 2015 (Hinh
2). Vao giai doan 1981 - 1990, vi tri phia tay
(duong 588 dam dia thé vi) cua ludi ap cao can

Giai doan 1981- 1990

B
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nhiét d6i tai muc 500mb ndm ngoai 140°E. O hai
giai doan 1991 - 2000 va 2001- 2010, 4p cao can
nhiét déi da dich chuyén sang phia tiy, nim
khoang 137°E. Dén thoi ky 2011- 2015 4p cao
can nhiét doi Tay Thai Binh Duong tiép tuc dich
chuyén vé phia tdy va nam khoang vi tri 134°E.

Giagi doan 1991—2000

iii?}ilE!!
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e

Hinh 3. Truong dé cao dia thé vi dp thap Nam A trong cdc thang mia hé miee 850mb cdc giai
doan 1981 - 1990, 1991 - 2000, 2001 - 2010 va 2011 - 2015

Bén canh xu thé dich chuyén vé phia tay ciia
ap cao can nhiét déi Tay Thai Binh Duong thi
ap thap Nam A ciing ¢6 xu huéng mé rong anh
hudng vé phia dong. Ap thip Nam A trong giai
doan 1981 - 1990 da m¢ rong anh hudng toi khu
vuc phia Bic. Tuy nhién dén giai doan 1991-
2000 4p thap Nam A lai thu hep mirc d6 anh
hudng cia n6 dén Viét Nam. Sau d6 giai doan
2001 - 2010 lai tdng cudong anh huong va giai
doan 2011 - 2015 ap thap Nam A thé hién sy mo

EOF cac thang mua he giai doan 1981-2010 (mode 1)

:m_
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rong vé phia dong nam manh mé& nhat trong
khoang thoi gian tir nam 1981 - 2015.

Su lan tiy cua ap cao can nhiét d6i Tay Thai
Binh Duong da gbp phan ting cuong thoi tiét
nang néng & Bic BO va Bac Trung Bo. Sir dung
phép phan tich ham truc giao tu nhién (EOF) cua
truong dia thé vi muc 500mb, ta th?iy dugc vai
trd cua &p cao can nhi¢t d6i Tay Thai Binh
Duong va 4p thip Nam A anh huong dén khu
vuc phia Bic nudc ta (Hinh 4).

EOF cac thang mua he giar doan 2011-2013 (mode 1)
i - - y —

WE 105 MOE ME O NME 1

(b)

1%

R Y e i S e A (I

Hinh 4. EOF 1 truong d¢ cao dia thé vi ¢ muwe 500mb trong cdc thang mua hé giai doan
1981 - 2010 (a) va 2011 - 2015 (b)
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Két qua EOFI (Hinh 4) cho ta thiy dic
diém quan trong nhét cua truong dia thé vi tai
khu vuc nghién ctru 1a sy hoat dong cia ludi ap
cao can nhiét d6i Tay Thai Binh Duong. O giai
doan 1981 - 2010 EOF1 chiém ti 1é khoang
85% trong khi giai doan 2011 - 2015 1a 73%.
Nhu véy c6 thé phong doan trong nhitng nim

EOF cac thang mua he giai doan 2011-2015 (mode 2)

gan dy sy tham gia cua cac hinh thé khi quyén
khac trong khu vuc d3 gia ting. Nhiéu kha
nang do la gia tdng vai tro, anh hudng cua ap
thip Nam A. Pong thoi vi tri ciia 4p cao can
nhiét déi trong két qua EOF1 giai doan
2011 - 2015 so véi giai doan 30 nam trudce Iéch
vé phia tay nhiéu hon.

EOF cac thang mua he giai doan 1981 -2010 (mode 2)

(b)

Hinh 5. EOF 2 truong do cao dia thé vi & muc 500mb trong cdc thang mua he giai doan
1981 - 2010 (a) va 2011 - 2015 (b)

Viéc ap cao can nhiét doi gidm wu thé duoc
giai thich trong mode 2. Két qua EOF 2 (Hinh
5) thé hién sy gia ting manh mé vai trd cta ap
thAp Nam A trong giai doan 2011- 2015
(khoang 20%) so voi giai doan 1981 - 2010
(khoang 6%). V6i su tang cuong hoat dong
léch dong cua ap thip Nam A thi khu vye mién
Bic Viét Nam s& gia ting s6 dot ning nong.
Bén canh d6 ap thap Nam A sé ting co hoi két
hop véi 4p cao can nhiét doi trén cao tao ra
hinh thé ning néng dién hinh.

b. Mét s6 dic diém ning néng khu vwc
Bic Trung B giai doan 2010 - 2015 so véi
thoi ky chudn khi hdu 1981 - 2010

So véi thoi ky chuan khi hau 1981 - 2010,
trong giai doan nam 2010 - 2015 ¢ nudc ta
xudt hién nhiéu dot ning nong gay git va dic
biét gay git kéo dai. Theo Pac diém khi tugng

TAP CHi KHi TUQNG THUY VAN

thity van, giai doan 2010 - 2015 da xuét hién
nhiéu noi ¢6 nhiét d6 16n hon 40°C, duoc coi
la ky luc so voi 20 nam qua.

Nhin chung tai tat ca cac tram sd ngay ning
néng va ning néng gay git trong thoi ky 2010
- 2015 so vs thoi ky chuan khi hau 1981 - 2010
1a cao hon han. Tuy nhién, vao thang 7 s ngay
ning ndng va ning noéng gay git ¢ thoi ky
1981 - 2010 lai cao hon so véi thoi ky 2010 -
2015. Ning néng 6 ca 2 thoi ky cha yéu xay ra
trong cac thang mua he, nhung cudng do manh
nhit trong thang 6 va 7. Nang néng gay git
thuong bat dau sau va két thac trudc ning
néng khoang 1 thang. Trong 4 tram, tram Hué
¢ sb ngdy nang néng va nang ndng gay gt
cao nhat so vs cac tram con lai (Hinh 6).
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S6 ngay nang nong trung binh thang S6 ngay ning nong gay gat trung binh
tai tram Thanh Hoa i thang tai tram Thanh Hoa
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Hinh 6. S6 ngdy ndng néng va ndng nong gay gdt trung bmh thang tc_zi cdc tram trong thoi ky
2010 - 2015 va thoi ky 1981 - 2010 .

c. Xu thé bién doi tuyén tinh ciia nhiét d¢
Tmax cao nhit trong thdang trong giai dogn
2010-2015

Xu thé bién ddi theo thoi gian trong giai doan
6 nam (2010 - 2015) cua nhiét d6 Tmax thong
qua hé s6 A1 ciia phuong trinh hdi quy tuyén tinh
mot bién. Két qua phén tich cho thdy, Tmax co

xu thé ting ¢ tit ca 4 tram dugc lya chon trong
nghién clru, tuy nhién mirc tdng ¢ céac tram la
khong gidng nhau. Dic biét vao nim 2015 gia
tri Tmax c6 su tang manh so voi 5 nam trudc do
trong cung giai doan, tai cac tram gid tri Tmax
vao cac thang mua he 1én t61 hon 40°C (Hinh 7).
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Hinh 7. Nhiét d¢ Tmax cao nhat trong thang va xu thé tuyén tinh giai doan 2010 - 2015

d. Anh hwéng ciia ENSO
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Hinh 8. Chudn sai nhiét d trong cdc thang giai doan 2010 - 2015
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Chuan sai nhiét d6 trung binh nam trong giai
doan 2010 - 2015 co6 su khac biét 16n gitra cac
nam. Nam 2010, 2014 va 2015, nhiét @0 cac tram
Béc Trung B6 c6 téng chuan sai duong vuot xa
tong chuan sai am; day ciing la cic nam El Nino.
Nim 2011 1a nim La Nina nén tong chuan sai
am nhiét d6 chiém wu thé hon han. Trong giai
doan 6 nam 2010 - 2015, hau hét cac tram trong
cac thang mua he, thang du va va thang cubi
dong déu 1a cac thang c6 tong chudn sai nhiét do
dwong 16n, trang khép véi thoi diém bt dau hién
twong El Nino (thudng bét dau vao cac thang dau
dong) (Hinh 8).

Phan tich cu thé v6i mot dot ning ndng nam
2010 cho thdy vao thang 11/2010, chudn sai
duong tai cac tram tuong ddi 16n, tai Vinh chuan
sai duong 1én dén 3.5°C va day ciing 1a thang xay
ra hai dot ning nong lién tiép. Vao thang 5, dot
ning nong dién rong xay ra tir ngay 8/5 kéo dai

BAI BAO KHOA HQC

dén 20/6 d3 xuét hién nhiét d6 cao nhét trong
ngay vuot muec lich st, nhiéu noi c6 nhiét d6 1én
t61 42.2°C nhu Con Cuong (Nghé An) ngay 19/6
va Tinh Gia (Thanh Hoa) ngay 6/7 .

e. Tong so ngay ning nong trong cdc nim
2010 dén 2015 tgi viing Bic Trung B

Téng s6 ngay nang néng trong nim cua ving
Bic Trung Bo c6 gia tri phd bién 36 - 83 ngay
(Hinh 9). S6 ngay ning néng c6 xu thé tang theo
thoi gian va tang manh trong giai doan
2013 - 2015. Nam 2015 do anh huong cua hién
twong El Nino kéo dai nén ¢ s6 ngay ning néng
1én t6i 83 ngay, diéu nay thé hién nim 2015 l1a
nam c6 nang néng dic biét gay git. Nam 2010,
2014 ciing c6 tong sd ngay ning néng cao lan
lugt 1a 74, 72 ngay, do day cling 1a 2 nam xay ra
hién tuwong El Nino. Nguoc lai, nam 2011 va
2013 ¢6 tong s6 ngay ning néng thap hon han
do nam trong thoi ky La Nina.

100
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£

So ngay

2010 2011

Tong s6 ngay néng nong trong cac nam vung
Bic Trung Bo
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2013 2014 2015

Hinh 9. Tong sé ngay ndng néng tai ving Bdc Trung Bo trong giai doan 2010 - 2015

4. Két luan

Co ché gay ra hién tugng nang néng & khu
vuc Bic Trung BO di dwgc phan tich trong
nghién ctru. Sy phdi hop dong thoi cua ap thap
Nam A va ap cao can nhiét déi Tay Thai Binh
Duong 1a tic nhan chinh gy ra hién tugng ning
néng gay git trén khu vuc. Hoan luu ap cao can
nhi¢t d61 Tay Thai Binh Duong cé xu hudng
tang cuong cudng d6 va dich chuyén vé phia tay
nhiéu hon so véi giai doan 1981 - 2010. Vai tro
clia ap thap Nam A dén tinh hinh nang néng &
Bic Trung B9 ciing duoc ting 1én dang ké do xu
huéng hoat dong 1éch dong so véi thoi ky chuan

khi hau.

Céc két qua phan tich ciing cho thdy xu thé
gia tang tuyén tinh nhiét d6 muc 2m qua cic nim
& khu vyc Bic Trung Bo. Giai doan 2010 - 2015
xuat hién dot nang nong gay gat va nang néng
gay git kéo dai hon thoi ky 1981 - 2010.

Hoat dong cia ENSO c6 anh huong dén
chuan sai nhiét d¢ va tong s6 ngay nang nong.
Thoi ky El Nino tong sé ngay ning nong va tong
chuan sai duong nhiét do ting, trong khi d6 trong
nhitng nam La Nina chuén sai Am vé nhiét do
chiém wu thé va téng s6 ngay néng noéng co xu
hudng giam.
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THE IMPACT OF ASIATIC LOW AND SOUTHWEST PACIFIC
SUB-TROPICAL HIGH TO THE HEATWAVES ACTIVITY OVER THE
NORTHERN CENTRAL FROM 2010 TO 2015

Pham Minh Hang!, Trin Thi Dung', Nguyen Dang Quang?
IThe University of Science -Vietnam National University Ha Noi City
INational Centre for Hydro-Meteorological forecasting

Abstract: Empirical orthogonal function (EOF) analysis, applied to the geopotential height for
the 30 years (1981 - 2010), shows that the Asiatic Low has intensively shift towards the East and the
Southwest Pacific Subtropical High tends to move to the West. The enhanced interaction between
these two systems has formed a typical synoptic pattern causing extreme heat spells in the northern
Central from 2010 to 2015. Mean and anomaly temperatures at 2m at four stations (Thanh Hoa,
Vinh, Dong Hoi and Hue) are utilised to identify the trend and other characteristics of heat spell.
The results show that in summer months, start and end months of winter, positive anomalies
temperatures are much higher than those in the period of 1981-2010. During the six years
(2010 - 2015), mean temperature at all stations has increased and is significantly higher than that
of the normal period 1981 - 2010.

Keywords: Western Pacific Sub-tropical High, Asiatic Low, heat spells, northern Central of
Viet Nam.
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TIM HIEU CUONG PQ VA XU THE KHO HAN TAI MOT
SO TRAM PAO THOI KY 1981 - 2014 VA 2017 - 2026

Nguyén Thanh Hoa', Nguyén Ping Quang', Vii Thanh Hang?, Hoang Thi Mai',
Nguyén Anh Tuin!, Ping Qudc Khanh?

Tém tit: Bo ba chi sé6 khé han la J, SPI va Ped dugc sir dung dé danh gia cuong do va xu thé
kho han tai nam tram dao dai dién cho ba mién Bdc, Trung va Nam. Phdn tich chudi sé liéu qua khir
(1981 - 2014) va du tinh khi hdu nhitng nam tié'p theo (2017 - 2026) cho thd'y murc do kho han tinh
theo chi s6 J la cao nhdt, tiép theo la SPI va Ped. Trong qud khir tinh trang khé han tai cdc tram déo
phia Bic (Bach Long Vi, Hodng Sa va Con Co) dd xudt hién véi tan sudt cao hon cdac tram dao phia
Nam (Con Dao, Truong Sa); trang thadi kho han trong mua khoé nhin chung co xu huwong gia tang ro
rét hon trang thdi khé han trong mia miwa va trung binh nam. Trong thoi ky 10 nam sdp tdi,
2017 - 2026, tinh trang khé han, thiéu hut lwong mua trong mita khé tiép tuc c¢é xu hudng gia tang
tai Hoang Sa va Con Dao, trong khi do tinh trang han han co thé sé dwoc cai thién trén ba tram dao

Truong Sa, Bach Long Vy va Con C6.

T khéa: Cuong do va xu thé han hdn, Chi s6 han hén, Truong Sa, Hodng Sa.

Ban Bién tap nhan bai: 23/5/2017

1. Giéi thi¢u

Béo cao ki thuat cua Ban Lién chinh phu vé
bién d6i khi hau dd nhén dinh tinh trang kho han
s€ la mdt trong nhiing thién tai thudong xuyén ma
Chau A phai dbi mat trong twong lai [1]. Duoi
tac dong cia bién doi khi hau, hién tuong El
Nino dang c6 xu huéng gia ting vé tan suit va
cuong do; quan trong hon 1a mdi khi hién tuong
El Nino xuét hién thi qua trinh tang nhiét d va
thiéu hut mua lai c¢6 chiéu hudng gia ting vé
pham vi, cuong do va tan suit & nude ta [3,4,5,
6, 7]. Vii Thanh Hang va cong su [7] da tap trung
nghién ctru danh gia dic diém va xu thé han han
ctia cac ving khi hau trén dat lién Viét Nam. Bai
bao nay tiép tuc hudng nghién ctru d6 dé phan
tich ddc diém va xu thé han han & mot sb tram
dao & nude ta. Bén canh dé, s dung két qua cua
du tinh khi hau (DTKH) cua ba kich ban phat
thai (cao, trung binh, thip), nghién ciru nay s&
tim hiéu xu thé han han c6 thé xay ra trong tuong
lai & cac khu vuc bién noi trén, phuc vu cho muyc
dich phat trién kinh té bién va an toan hang hai
ctia dat nudc,

"Trung tam Du bdo khi twong thiy van Trung vong

2Truong Dai hoc khoa hoc tw nhién Ha Ngi
STap chi Khi twong Thity van

Ngay phéan bién xong: 06/07/2017

2. S6 liéu va phwong phap nghién ctru

S liéu duogc st dung trong nghién ciru 1a bo
s6 lidu quan trac tai tram thoi ky 1981 - 2014,
Riéng chudi sd liéu Hoang Sa (1996 - 2014) do
Trung tam khi hau khu vuc Tokyo, thudc TH
chue khi tuong thé gidi cung cap.

Céc chi s6 J, SPI va Ped duoc xay dung theo
phuong phap thuc nghiém va da dugc tng dung
tai nhidu noi trén thé giGi va Viét Nam [6]. Chi
sb6 J duoc xé4c dinh nhu sau:

J=12*P/(T+10) (1

Trong do: P(cm) 1a lwong mua thang va T(do
C) 1a nhi¢t do trung binh thang. Cong thirc trén
phu hgp vai nhiét @6 T 16n hon -9.9°C.

Chi s6 SPI duoc tinh boi cong thirc:

P-P

o

SPI = ()
trong do: Pi la lugng mua thang th i;Elé
luong mua trung binh trong giai doan nghién
ctru; va o 13 do 1éch chuan cia mua thang
Chi s6 Ped dugc xéac dinh theo cong thuc:

ped= AT AP

or Op

3)
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trong d6, AT va AP la d0 léch cua nhiét do va
mua tai thoi diém xéac dinh. 6T va 6P lan luot 1a
dd 1éch chuén cta nhiét d6 va mua.

Uu diém dé thiy ctia ba chi s6 nay 1a don
gian, chi st dung hai bién khi twong co ban 1a

lvgng mua va nhiét do. Dé thuc hién viée phan
tich, so sanh d6i chiéu kha nang han han, bang
cép d6 han chung cua cuia ba chi s6 J, SPI va Ped
duoc tong hop trong Bang 1.

Bang 1. Phan logi cd}) dé han theo chi sé J, SPI va Ped

Bang 1: Phan loai cip d6 han theo chi sb J, SPI va Ped

Murc d6 han han GiatriJ Gia ri SPI t  Giatri Ped
Khong han >30 >-0,49 <1
Han nhe 20-30 -0,5 +-0,99 1+2
Han vira 5-20 -1,0 +-1,49 2+3
Han nang 0-5 <-1,5 >3

St dung phuong phap binh phuong tdi thiéu
dé xay dung cac phuong trinh hdi quy tuyén tinh
don bién, tir 46 x4c dinh duoc cac dudng xu thé
han han trong tirng thoi ky.

Ngoai ra, nghién ctru nay con sir dung két qua
du tinh khi hau theo ba kich ban RCP 2.6,
RCP4.5 va RCP8.5 (Pudng tip trung ndng do
dai dién - Representative Concentration
Pathways - RCP) ciia m6 hinh khi hau chung
CCSM, Trung tdm nghién ciru khi quyén qudc
gia Hoa Ky (NCAR - CCSM) cho thoi ky tuong
lai 2017 - 2026 [2].

3. Két qua va nhan xét

B Khong han  ®Han nhe
100%
90%
. 80%
)
< 70%
_E- 60%
= 50%
7 40%
| 30%
20%
Chi s6
Ving

B.L.VY Cén Co

Con Pao

a.Tan sudt kho han thoi ky 1981 - 2014

So sanh tan suat xuat hién kho han tai khu vuc
cac tram dao cho théy d6 nhay cua cac chi s6 lan
luot duoc xép hang theo thir ty tir thap tdi cao 1a
J, SPI va Ped. Chi s6 J ¢6 do nhay cao hon hai
chi s6 SPI va Ped, diéu nay duoc hiéu 1a han s&
xay ra nhiéu hon néu sir dung J dé danh gia han
han.

Hinh 1 thé hién tan sut xudt hién tinh trang
kho han tai nam tram dao: Bach Long Vy, Con
Cd, Con bao, Truong Sa va Hoang Sa thoi ky
1981 - 2014.

®Hanvira  ®Han nang

10% |IIII|I|IIIIII|
0%

SPIPED J SPIPED I SPIPED I SPIPED I SPIPED

Trudong Sa Hoang Sa

Hinh 1. Tan sudt han (%) tai cac tram nghién citu trong chudi sé lidu quan trdc 1981 - 2014

Tir hinh 1 ¢6 thé thdy, tai hai tram dao & phia
béc 1a Bach Long V¥ va Hoang Sa, tan sudt xuat
hién han xét trén toan chudi sd liéu theo chi sb J

TAP CHi KHi TUQNG THUY VAN

& muc kha cao, khoang 55 - 65%, ké tiép 1a chi
s6 SPI (xap xi 35%) va cudi ciing 1a chi s6 Ped
(khoang 20 - 25%). Tai ba tram phia nam 1a Con
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Co, Con bao va Truong Sa, tan suit xuat hién
chi & mtrc 40 - 45% theo chi s6 J va khong 6 su
khac biét nhiéu ddi giita hai chi sb SPI va Ped.
Bén canh do, viéc phan tich gia tri cua tirng chi
s6 cho phép danh gia cudng d6 hay mirc d6 han
han tai mot dia diém hay mét khu vuc nao do.
Cu thé, & mirc han nhe (mau ndu d6 trén Hinh 1)
chi s6 J va SPI Xép xi nhau tai ¢4 nam tram véi
tri s0 trung binh vao khoang 22 - 27%; riéng chi
s6 Ped thap nhat va dao dong quanh ngudng
15 - 20%. O muc han vira va han nang, nhin
chung tan suat xuét hién theo chi s6 J cao hon so

Tén suét (%) han tram Bach Long V¥

mmm [ vong mva —e—] —e—SP| —e—Ped

Tan suat (%) han tram Con Co

. [ vonz mua —e—] —e—SP| —e—Ped

Tan suat (%) han tram Truong Sa

m [rong mua -—@—] ——SPI —#—Ped

BAI BAO KHOA HQC

v6i hai chi s6 con lai. Diéu nay ciing c6 nghia 1a,
néu st dung chi s6 J dé danh gia muc do han han
thi tinh trang han vira, han nang thoi gian qua da
xay ra thuong xuyén hon trén nam tram dao,
trong do téng thoi gian xuét hién han nang tham
chi con nhiéu hon thoi gian xuét hién han vira.
Néu str dung hai chi s6 SPI va Ped thi tan suat
han vira thién thap, pho bién duéi 10% va tinh
trang han han nang rat it khi xay ra, chiém ti 1¢
nho, chi khoang 1%.

Tan suét han trung binh thang tai nam tram
déo duogc thé hién trong Hinh 2.

Tan suat (%) han tram Hoang Sa

= [ rong mua —&—] —8—SP] —&—Ped

Tan suat (%) han tram Con Pao

mm [ rong muya —@=—] —@=SP] —#—Ped

Hinh 2: Tan sudt han (%) trung binh timg
thang tai nam tram dao trong thoi
1981 - 2014. Biéu do cot thé hién lirong mua
thang, dwong xanh, do, va ndu vang thé hién
chi s6 han J, SPI va Ped twong img.
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Tir Hinh 2 cho thiy, han han thuong xay ra
trén cc tram dao & mién Béc, mién Trung, va it
xay ra hon & mién Nam.

Trong hon ba muoi nam (1981 - 2014), thoi
ky tir thang 5 dén thang 9, ngoai trir tram Con
Co, tan suAt xudt hién han vira trén cac dao rat
thap (dudi 10%) va hau nhu 1a khong c6 han
nang. Thoi ky thang 5 - 9 cling chinh 1a mua
mua, nén chi s4 han & mtrc 4m w6t nhat, dic biét
vao ba thang chinh he 6,7, 8. Xét hoat dong cua
ap cao can nhiét d6i ty bic Thai Binh Duong,
ap cao nay thuong dat vi tri cao nhat vé phia bac
vao thang 8, dudng truc sdng cao ap tién téi
khoang vi do 30 - 35°N, dai hoi tu nhiét doi
ngang qua Bic BO c6 thé 1a nguyén nhan gay ra
su gia tang mua trén cac ddo Hoang Sa va Bach
Long V¥. Tai hai tram phia nam 1a Con Pao va
Truong Sa, cung thoi gian nay, han han cling it
xay ra do hoat dong ctia gi6 mua tay nam va kém
theo la mua mua 6 Nam Bo. Thém vao d6, chinh
nhitng trung tim nhiéu dong trong d4i gié dong
tur ria tdy cua ap cao can nhiét Tay Thai Binh
Duong, hay nhitng anh hudng tir hoan luu xa cua
nhitng ving xody thép hinh thanh trong dai hoi
tu nhiét d6i, két hop voi d6i gio tay nam b sung
lwong mua dang ké cho cac tinh thanh va bién
phia nam nudc ta.

Han xuét hién & hai tram dao phia béc chu
yéu trong cac thang mua dong, tir thang 10 -
thang 4 ndm sau véi tan suét trén 80%. Nhiing
thang dau cua mua dong, ap thip ban vinh ciru
Aleutian hoat dong manh, khién cho ranh Dong
A khoi sau, tao diéu kién cho khong khi lanh va

6 B.L.V
.| R
0 | T R

1981 1986 1991 1996 2001 2006 2011
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khé dich chuyén t6i nudc ta, 1a mot nguyén nhan
dan dén sy thiéu hut lugong mua. Tai cac tram
dao phia nam, tur thang 11- 4 nam sau, gié mua
dong béc hoat dong manh dan sé& thay thé hoan
toan ddi gio tdy nam, mua giam va tinh trang han
han bat ddu dién ra 15 rét hon (Bang 2).

Bdng 2. Tan sudt han trung binh theo khu viec

Trung binh theo khu vuc J (%) SPI(%)  Ped (%)
Bic 60 36 22
Trung 46 40 23
Nam 39 34 19

b. Cwong d va xu thé han thoi ky 1981 -
2014

DPé phan tich cuong d6 va xu thé han, gia tri
cua tung chi sb J, PED, va SPI duoc tinh cho
tung thang trong thoi ky 1981 - 2014. Hinh 3
minh hoa tri s6 J cho timg thang trong nam va
xu thé bién d6i cua chung trong cac thang mua
khé. Nhin chung, han ning thudng xuét hién vao
cac thang cudi nam va kéo dai cho t6i dau nam
sau. Trong cac thang mua kho, xu thé gia ting
chi s6 J rd nét hon tai tram Truong Sa va Con
Dao. Piéu nay phu hop véi thuc té rang trong
nhitng nim gan ddy, tinh trang kho han trén hai
tram dao nay c6 xu hudng giam nhe; trong khi
d6 tai Hoang Sa va Con Co xuit hién xu thé gia
tang han nhung khong rd rang. Sur dung hai chi
s6 SPI va PED ciing cho két qua twong d6i dong
nhat, cu thé 1a xu hudng giam kho han tai Truong
Sa, Con Pao va xu hudng gia tang kho han tai
Hoang Sa, Con Co. Riéng tai Bach Long V¥,
trong khi chi s6 J cho xu thé han giam thi chi s6
SPI va PED lai cho xu thé gia tang han.

Hoang Sa
160 L
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| .-.
100 4 I I T I I i
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c. Xu thé han thoi ky 2017 - 2026

Viée danh gia xu thé bién doi han tir nay cho
t6i 2026 duge tién hanh trén ca ba kich ban
BDBKH RCP2.6, RCP4.5 va RCPS.5, tuy nhién
trong pham vi bai bao, chiing t6i chi trinh bay ba
chi s6 kho han J, PED va SPI trong kich ban RCP
4.5 (Hinh 4). Cu thé, muc han nang s& tiép tuc
xudt hién vao thoi ky cac thang cudi ndm va kéo

Con Pao

20 4

0 -
1981

1986 1961 1996 2001 2006 2011

Hinh 3: Cuong dé han theo tirng nam (biéu do
cdt) va xu thé bién doi han trong cdc thang miia
khé thoi ky 1981 - 2014 theo chi 56 J. Truc tung
va hoanh trén cdc hinh lon twong wng la lwong
mua trung binh cdc thang mua kho va do dai
chudi sé liéu (nam). Truc tung va hoanh trén cdc
hinh nho twong vung la lwong mwa trung binh 12
thang va dé dai chudi (ndm).

dai cho t6i khoang ba, bon thang dau nim sau.

Bang 3 cho thiy tinh trang kho han s& gia
tang tai tram Hoang Sa (PED tang, J va SPI
giam) va Con Bao (PED tang, J giam, SPI tang),
trong khi d6 xu thé kho han giam c6 thé s& xay
ra déng nhét tai Truong Sa, Con Co va Bach
Long V¥ (J va SPI tang, PED giam).
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Hinh 4. Xu thé bién doi mirc @3 han héan thoi ky 2017 - 2026 trong kich ban RCP4.5 theo ba chi s6
J (c6t trdi), SPI (c¢ét giita), va PED (cét phdi) tai nam tram ddo theo thir tie tie trén xuong dudi:
Bach Long Vy, Hodng Sa, Con C6, Con Pdo va Truong Sa.

Bdng 3. Phuong trinh hoi quy xdc dinh han tiwong lai theo cdc chi s6 tai timg tram, trong dé Y yéu
16 di bdo (chi s6 han), X nhan té dw bdo (thoi gian)

J

SPI

PED

Bach Long V¥
Hoang Sa

Cén Co

Con bao
Truong Sa

Y=0,005X-0,175
Y=-0,0001X - 0,042
Y=0,0028X - 0,108
Y=-0,0005X - 0,024
Y=0,0046X - 0,170

Y=0,002X - 0,060
Y=-0,0035X + 0,109
Y=0076X - 0,235
Y=0,0005X - 0,015
Y=0,0129X - 0,400

Y=-0,006X + 0,186
Y= 0,0003X - 0,008
Y=-0,006X + 0,184
Y= 0,0021X - 0,065
=-0,0064X + 0,198
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4. Két luan

Céc két qua phan tich dac diém truong mua -
nhiét thoi ky qua khir va m6 phong tuong lai cho
théy tinh chat, dic diém kho han tai cac tram dao
xa bo ¢ nudc ta.

Tai tram Hoang Sa, xu thé gia tang han ca
trong qua khtr cling nhu nhitng nim sip t6i;
nguoc lai tai Truong Sa muc d§ khd han cé xu
hudng giam (mua tang).

BAI BAO KHOA HQC

Sy bién dong dang ké va trai nguoc nhau co
thé s& xay ra tai Con Co va Con Péo. Trong thoi
ky qua khir, han han gia ting tai Con C6 trong
khi d6 nhitng ndm sép t6i tinh trang kho han s&
duogc cai thién. Nguoc lai, tai Con Dao, qua khur
it han nhung tuong lai han héan s€ gia tang. Riéng
tai tram Bach Long V§, mac du xu thé han trong
qua khtr khong 16 rang nhung trong tuong lai, xu
thé giam han co thé sé xay ra.

Loi cam on: Bai bdo la mét phan két qua trong ludn van thac sy cia Th.S Nguyén Thanh Hoa.

Nghién citu nay dwoe hé tro kinh phi béi dé tai nghién cuu khoa hoc cap Bé Tai nguyén va Moi

triweong: “Nghién ciru danh gid ddc diém khi hdu khu viee quan ddo Truwong Sa, Hoang Sa phuc vu

phat trién kinh té bién va phong tranh thién tai”, ma so 2015.05.19.
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TOM TAT TINH HINH KHI TUQNG, KHI TUQNG NONG
NGHIEP, THUY VAN THANG 1 NAM 2017

61 trung binh hang nam cing thoi ky nén nhiét do trung binh thang 01/2017 trén toan quoc

Trong théng, tai cdc tinh mién Bdc do hoat déng ciia khéng khi lanh yéu va tan sudt it hon so
2

o murc cao hon nhiéu so voi trung binh, dac biét o Bac Bo cao hon tir 3-4°C. Ngoai ra ¢ Bac

Bé va Bdc Trung Bé tir ngay 10 dén ngay 13/1, d xudt hién mét dot mua trdi mia dién rong voi tong

liwong muea phé bién tir 70-120 mm, mot s6 noi cao hon.

Trong khi do o cac tinh phia nam tong lvong mua ciing cao hon so voi trung binh nhiéu nam, riéng

khu vuc Tay Nguyén va Nam B¢ ciing xudt hién mua trai mua nén tong lwong muwa thang cao hon nhiéu

so voi trung binh.

TINH HINH KHi TUQNG

1. Hién twgng thoi tiét dic biét:

+ Ving Ap thap: Ngay 11/01/2017, mot ving
ap thap ¢ khu vuc phia dong nam ddo Palawan
(Philippin); sau d6 ATND di chuyén chu yéu theo
hudng tay tdy béc trudc khi chuyén thanh huéng
tay, dén khoang chiéu ngay 14/01 doi huéng di
chuyén vé phia tay tiy nam. Dén sang som ngiy
16/01 khi di chuyén gan dén dao Pha Quy ving
ap thap nay suy yéu va tan dan trén ving bién
ngoai khoi Nam Bo. Do anh huong ciia nhiéu dong
& ria phia Bac ving ap thap tir ngay 14 dén ngay
16/01 khu vyc Nam Trung B9, Tady Nguyén va
Nam B6 di xuit hién mot dot mua trai mua & khu
vuc Tay Nguyén va Nam BJ.

+ Khong khi lanh

Trong thang da dién ra 02 dot khong khi lanh
(KKL) ting cudng, cu thé:

- Khong khi lanh ting cuong ngay 12/01: O
Vinh Bic B dé c¢6 gi6 dong bic manh ¢ Vinh Béc
B0 va bic Bién Pong gié dong bic manh cap 6,
giat cap 7-8. Do anh huong cia khong khi lanh
tang cuong két hop véi ranh thap trong doi gio Tay
trén cao, O Bic Bo va Bic Trung Bo xuét hién mua,
mua vira, 6 noi mua to. Nhiét d6 thip nhat phd
bién giam xudng trong khoang tir 10-13°C, ving
nui cao ¢6 noi dudi 10°C; riéng ngay 13/01 xay ra
rét dam trén dién rong ¢ Béc Bo.

- Khoéng khi lanh tang cuong dém 19, ngay
20/01: O Vinh Bic Bo gi6 dong béc manh 1én cip
6, giat cap 7; Khu vuc Bic Bién Pong (bao gom
ca ving bién quan dao Hoang Sa) c6 gi6 dong bic
manh cip 6, ¢6 luc cap 7, giat cip 8; ving bién tir
Quang Tri dén Ca Mau c6 gi6 dong bic manh cip
5, ¢6 luc cap 6, giat cap 7. Cac tinh Bic B6 troi tiép
tuc rét, nhiét do thép nhét giam phé bién tur 14-
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16°C, vung nui 12-14°C, vung nui cao c¢6 noi dudi
12°C; tir ngdy 20 dén ngay 23/01 mot s6 noi & ving
nui phia bic xay ra rét dam.

2. Tinh hinh nhiét do

Trong thang 01 do khong khi lanh ¢6 cuong d6
khong manh va tan suét xuit hién it hon so véi
trung binh, vi vay nén nhiét tai cac khu vuc trén
pham vi toan qudc phd bién & mirc cao hon so véi
TBNN tir 1,5 - 2,5°C, mét s noi & khu vue Bic
B6 cao hon dén trén 3,0-4,0°C.

Noi ¢6 nhiét do cao nhat 1a Tay Ninh (Tay
Ninh): 35,5°C (ngay 18).

Noi c6 nhiét d¢ thép nhat la Sin H6 (Lai Chau):
4,2°C (ngay 9).

3. Tinh hinh mua

- Trong thang 12, khu vuc Trung B xuét hién
nhiéu ngay mua, khu Bic B6 va khu vuc Tay
Nguyén va Nam Bo xuét hién mua tréi mua, cu thé:

+ O Bic B va Bic Trung Bo tir ngay 10 dén
ngay 13/01 do anh huéng cia ranh thap trong déi
gi6 Téy trén cao nén Bic BO va Bic Trung BO xuit
hién mot dot mua dién rong, téng lwong mua phé
bién tir 70-120mm, mot s6 noi ving ndi va trung
du Bic B6 tong lwong mua 1én t6i 140-180mm.

+ O khu vyc Tay Nguyén va Nam B9 tir ngay
14 dén ngay 16/01 da xuét hién méot dot mua dién
rong, luong mua phan bd khong dong déu ¢ cac
khu vuc, tuy nhién tong lwong mua pho bién tir 10-
30mm, cd noi xép xi 50mm; day la mét dot mua
trai mua trong mua kho ¢ hai khu vuc nay.

Tong lwong mua trong thang 01/2017 , tai khu
VUuc Bic B0 do Xudt hién dot mua trai mua nén téng
lugng mua phd bién cao hon TBNN, tong lugng
mua thang phé bién cao hon gip 4-6 lan so véi
TBNN cung thoi ky. Khu vyc mién Trung tong
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lwong mua phd bién cao hon so véi TBNN cuing
thoi ky, dac biét khu vuc Nam Trung Bo téng
lwong mua thang ciing cao hon gip 3-4 1an so véi
TBNN cung thoi ky. Khu vuc phia nam Tay
Nguyén va Nam B6 do xuét hién mua trai mia nén
tong lwong mua cao hon nhidu so véi TBNN, c4
biét tai Viing Tau c6 lugng mua trén 100mm
(lugng mua TBNN ¢ cac khu vuc Tay Nguyén va
Nam B0 trong thang 1 phd bién dudi 10mm).

Noi ¢6 lugng mua thang cao nhat 1a Tra My
(Quang Nam): 378 mm, cao hon TBNN la 222
mm.

Noi ¢6 lwong mua ngay 16n nhét 1a Nha Trang
(Khanh Hoa): 117 mm (ngay 15).

4. Tinh hinh ning

Téng s6 gid nang trong thang trén pham vi toan
qudc phd bién ¢ mirc thap hon so vdi TBNN cling
thoi ky.

Noi ¢6 sb gio ning cao nhit 1a Pic T6 (Pic
Lic): 261 gid, thip hon TBNN 1a 8 gio.

Noi ¢6 sb gio ning thap nhat 1a Huong Son (Ha
Tinh): 13 gio, thip hon TBNN 14 52 gio.

KHI TUQNG NONG NGHIEP

Diéu kién khi twong nong nghiép thang 1/2017
& hau hét cac tinh trong ca nudc twong dbi thuan loi
cho san xuit néng nghiép. Nén nhiét cao, sb gid
néng nhiéu thuin loi cho viéc thu hoach cac cay
trong vu dong, giai phong dit cho san xuat laa
dong xuan, dic biét cac dot mua phun, mua nho
vao dau thang 2 da phan nao giam bét tinh trang
thiéu nudc cho san xuat nong nghiép & cac tinh
phia Béc trong nhiéu thang qua. O cic tinh Tay
Nguyén va Nam Trung B6, tuy lwong mua xap xi
hodc cao hon TBNN nhung lugng bdc hoi cao gy
thiéu nude cho viéc xudng giéng lua dong xuén.

Hoat dong trong trot trong thang chu yéu tap
trung thu hoach cay vu dong & mién Bic, gieo céy,
cham soc lua va gieo trong cdy hoa mau vy dong
xuan trén ca nude. Ca nude da gieo cdy duoc
1958,6 nghin ha lua Pong xuan, bing 99,4% so
cung ky nam trudc, trong do: Cac tinh phia nam
dat 1865,1 nghin ha, giam 0,7%, riéng ving Dong
bang song Ctru Long gieo cdy 1516,4 nghin ha,
bang 98,7% cung ky. Hién nay, ltia Péng xudn cac
tinh phia Nam chu yéu trong giai doan dé nhanh
dén lam dong, da cho thu hoach dugc hon 100
nghin ha lia sdm, taing hon 30% so cung ky do mét
s6 dién tich gieo sa sém trong dé bao di cho thu
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hoach

Trong thang cac dia phuong mién Béc dang ¢
ging khic phyc tinh trang han va thiéu nuéc kéo
dai, tap trung lay nude d6 ai, lam dat chuan bi cho
san xut vu dong xudn, mot s6 dia phuong da bét
dau cdy tra lta xudn som; tiép thuc thu hoach cay
trong vu dong nim 2016/2017. Céc tinh phia Nam
tiép tuc thu hoach ltia mua va xudng gidng dai tra
laa dong xuan, gieo trong va chiam soc cac cy rau
mau cdy cong nghiép. Tinh dén cudi thang, ca nudc
da gieo cdy duoc 1958,6 nghin ha lta dong xuén,
bang 99,4% so cung ky nam trude, trong dé: Cac
tinh phia nam dat 1865,1 nghin ha, giam 0,7%,
riéng vung dong bang song Ctru Long gieo cdy
1516,4 nghin ha, bang 98,7% cung ky. Hién nay,
laa Pong xuan cac tinh phia Nam chu yéu trong
giai doan dé nhanh dén 1am dong, da cho thu hoach
dugc hon 100 nghin ha Iua sém, tang hon 30% so
cung ky do mét sd dién tich gieo sa sém trong dé
bao da cho thu hoach.

1. Tinh hinh trdng trot

a. Déi véi cdy lia

Céc tinh mién Bac: Hoat dong trong tAm trong
thang 1a tap trung cham séc, thu hoach cay trong vu
dong; chuén bi giéng, phan bon, nude tudi phuc vu
gieo trong vu dong xuan. Hién nay Mién Bic dang
1a gitra mua dong, thoi tiét ning 4m, nén nhiét cao
hon TBNN thuan lgi cho ba con néng dan thu
hoach cac cay trong vu dong va giai phong dat dé
san xuat vu dong xuan. Do tinh trang it mua kéo
dai, nhiéu khu vuc d6 am khong khi tuyét dbi
xudng dudi 30%, lugng bdc hoi cao 1am can kiét
cac ngudn nudc da anh huong dén tién do 1am dat,
gieo ciy lua dong xuan, dién tich ma da gieo sinh
truong cham. Tuy nhién, cong tac thuy loi dd chuan
bi tot ké hoach va da bit dau trién khai ldy nudc
d ai phuc vu lam dét gieo cdy lua dong xudn & cac
mdt sb tinh mién Béc theo dung lich thoi vu. Cong
tac chuan bi dit dang duoc cac dia phuong tién
hanh khan truong trong diéu kién thoi tiét thuan
loi. Cac khau khac nhu lam ma, chéng rét cho ma,
chuan bi diy du vat tu, phan bon déu duogc cac dia
phuong quan tam. Mot sé dia phuong tranh thu
ngu(‘Bn nudc, thoi tiét thuan loi da trién khai gieo
cdy tra lta xuan sém, ddy nhanh tién d6 gieo cdy
laa va gieo trong cac cidy mau vu dong xuan. Do
thoi tiét thuan loi khi lay nudc d6 ai, mot s6 ngay
c6 néng 4m nén ba con nong dan chu dong lam dat
va gieo cdy lua nén tién do gieo trong lta Pong
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xuan nhanh hon cung ky, dién tich gieo cdy dat
93,5 nghin ha, tang 2,9%

Céc tinh mién Nam: Tinh trang kho han da
giam tuy nhién mét s6 khu vuc tuy ¢6 mua nhung
lugng mua khong dang ké, ddc biét 1a khu vuc Tay
Nguyén lugng mua dudi 10mm nhu: Pleiku,
Ayunpa, Dic T6, Buén Mé Thudt da gy nhing trd
ngai 16n cho san xuat laa vu déng xuan.

Hién nay, nhiéu dia phuong & ving dong bang
Nam B¢ da dut dlem xuong gidng lta dong xuan.
Do ké hoach xudng giéng cham hon nam trudc va
anh huong cia thoi vu lta Thu dong kéo dai, mua
16n gay ngép ung trén dién rong trong thoi gian vira
qua ciing 1a nguyén nhan chinh lam tién do gieo
cdy lta dong xudn cham hon so véi ndm trude. Dén
cudi thang 1, dién tich xudng gidng lia dong xuan
cac tinh phia nam dat 1865,1 nghin ha. Riéng vung
DPong bang song Ctru Long gieo cy 1516,4 nghin
ha, bang 98,7% cung ky. Hién nay, lia Dong xuan
cac vung chu yéu trong giai doan dé nhanh dén lam
dong, da cho thu hoach dugc hon 100 nghin ha laa
som, tang hon 30% so ctng ky do mot s6 dién tich
gieo sa som trong dé bao da cho thu hoach. Nhiing
tinh bi anh hudng nghiém trong boi mua 14 nhu
Quang Nam, Quang Ngai, Binh Dinh... nganh nong
nghiép dia phu:ong dang d6n ddc, chi dao ba con
nudc rat dén dau tién hanh ngay viée lam dat, gieo
sa dén do, str dung nhirng giéng lua c6 khang hoic
it nhiém bénh, gidng ngan ngay dé chiam soc, ning
sudt cao va chét luong tét..

b. Poi véi cdc logi rau mau va cdy cong nghigp

Ngoai lua, tinh dén cubi thang, cac dia phuong
trong ca nudc di gieo trong dat 304,9 ngan ha cay
mau luong thuc cac loai, trong d6 chi yéu 1a cay vu
dong. Cac cy trong chinh gém c6: Ngo dat gan
175 ngan ha, bang 89,2% cung ky; khoai lang dat
44,5 3 ngan ha, bang 91,5% so v4i cung ki nim
trudc. Cac cdy cong nghiép ngén ngay dién tich dat
82,7 ngan ha, bang 78,2% cung ky nim trudc,
trong d6: Cay dau twong dat 18,1 ngan ha, bang
59,7% cung ky; cay lac dat 25,5 ngan ha, b?mg
68,9%. Tong dién tich rau, dau dat 313,4 ngan ha,
bang 99,1% cung ki nam trude. Dién tich gieo
trong céac loai cay trén giam chu yéu do cay trong
vu dong giam. Dén nay, phan 16n dién tich hoa mau
vu Dong dang vao thoi ky thu hoach, ning suat dat
kha so vu dong 2016 do thoi tiét cudi nam am,
thuén loi cho hoa mau phat trién. Hién tai gia cac
loai rau mau tuong ddi thap, khong khuyén khich
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duoc ngudi ndng dén tich cuc san xuat.

Che 16n ngung sinh trudng & Moc Chau, Phu
H¢ va Ba Vi, trang thai sinh truong kém.

Tai céc tiqh ddng bang Béc B9, san 3<u§t nong
nghi¢p chi yéu van dang trong ky chuyén vu.

O Tay Nguyén va Xuan Loc ca phé trong giai
doan ra ny, no hoa, trang thai sinh trudng trung
binh dén tot.

2. Tinh hinh sidu bénh

Theo bao cao cua Cuc Bao v¢ thuc vét, trong
thang 1 khong c6 dién tich mat tring do dich phat
sinh. Hau hét cac loai dich déu c6 diu hiéu giam so
voi cung ky nam trude, dién hinh mot vai dich co
dau higu tang so vé6i cung ky v6i mirc tang dudi
10.000 ha, cu thé: Lem 1ép hat hai lGa tang 7.162
ha, dao 6n ¢ bong hai lua tang 4.255 ha, sau nan
hai laa tang 2.958 ha...

Chi tiét mot s6 loai dich chinh phat sinh trong
thang nhu sau:

- Bénh bac la: Téng dién tich nhiém 9.020 ha,
bénh tap trung tai cac tinh va Pong Bang Song Ctru
Long.

- Chudt: Tong dién tich hai 7.991 ha, dién tich
nhim ning 59 ha. Chudt hai tai cac tinh Pong
Bing Song Ciru Long.

-Pao 6n c6 bong: hai chii yéu tai cac tinh Pong
Bang Song Ciru Long véi tong dién tich nhiém
9.988 ha.

- Pao 6n 1a: hai chu yéu tai cac tinh Déng Bé‘mg
S6éng Ctru Long vé6i tong dién tich nhiém 23.724
ha, dién tich nhiém niang 103 ha

- Khd vin hai lta: Bénh xuit hién & tat ca céc
tinh Pong Bang Séng Ctru Long véi tong dién tich
2.281 ha, dién tich nhiém nang 5 ha.

- Bénh den 1ép hat: Dién tich nhiém 13.928 ha,
dién tich nhiém ning 213 ha tap trung tai Dong
Bing Soéng Ciru Long.

- Rdy nau - ray lung tring: Tong dién tich
nhiém 16.278 ha, dién tich nhiém ning 606 ha. Tép
trung chu yéu tai Pong Bang Séng Ciru Long.

- Sau cudn 1a nho: Gay hai chii yéu tai cac tinh
DPdng Bing Soéng Ciru Long véi tong dién tich
nhiém 6.289 ha

- Sau duc than: Dién tich nhiém sau non 152 ha.
Sau non gy hai chu yéu tai Pong Bang Song Ctru
Long.

- Nhén gié: hai rai rac ¢ cac tinh Phia Nam véi
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tong dién tich 1.652 ha.

- Oc buou vang: hai lta véi dién tich 10.737 ha,
dién tich nhiém ning 179 ha tap trung chi yéu &
céc tinh Pong Bang Song Ciru Long.

TINH HINH THUY VAN

1. Biic B}

Trén thuong luu séng Pa, Thao, Chay va Gam
da xuat hién mot dot mua gay 10 trai mua voi bién
do 1@ 1én phd bién tir 1,5 - 3,0m. Dic biét, dinh I
dén hd Tuyén Quang trén séong Gam dat mirc 730
m?/s (19h ngay 12/1) dat gia tri 16n nhat cing ky.

Muc nudce ha luu song Hong tai Ha Noi tir ngay
10 - 14/1 va 23 - 26/1, tang nhanh va dao dong &
muc 2,2 m — 2,5 m, cao nhét dat mrc 2,76 m do
cac hd thuy dién ting cudng phat dién, dam bao
phuc vu d6 ai dot 1 va dot 2 vu Pong Xuan 2017.
Téng lugng xa cta cac hd chira thuy dién trong 2
dot1a 2,76 ty m®.

Ngudn nudc cac song sudi thuong ngudn phd
bién cao hon so véi TBNN: trén song Lo tai Tuyén
Quang 16n hon 1% do diéu tiét cua hd Tuyén
Quang gia tang cip nudc; lwong dong chay trén
song Pa dén hd Son La 16n hon so v6i TBNN la
14%, dén hd Hoa Binh 16n hon 31% do sy diéu tiét
clia cac thily dién thuong ngudn; Dong chay ¢ ha
du séng Hong tai Ha Noi 16n hon 13% va 16n hon
cung ky nam 2015; riéng song Thao nho hon
khoang -16%:

Trén song Ba, myc nudc cao nhat thang 1 tai
Muong Lay 1 214,32m (19h ngay 12), thip nhat 1a
211,74m (0lh ngay Ol), trung binh thang la
213,12m; tai Ta BG muc nude cao nhat thang la
114,78m (04h ngay 01); thap nhat 1a 108,24m (16h
ngay 26), trung binh thang 1a 111,25 m. Luu luong
16n nhit thang dén hd Hoa Binh 1a 1940 m%/s (13h
ngay 14), nho nhat thang 1a 42m?3/s (16h ngay 30),
trung binh thang & mic 679m3/s, cao hon so voi
TBNN (554m?/s) cung ky. Muc nu6e hd Hoa Binh
ltc 19 gio ngay 31/1 14 108,86m, thap hon cing ky
nam 2016 (113,85m) 1a 4,99m.

Trén song Thao, tai tram Yén Bai, myuc nudc
cao nhit thang 12 27,97m (03h ngay 13); thip nhit
la 24,66m (07h ngay 05), trung binh thang la
25,44m, cao hon TBNN cung ky (24,58m) la 0,86
m.

Trén song Lo tai Tuyén Quang, muc nudc cao
nhat thang 1 18,05m (22h ngay 12); thap nhét la
14,82m (01h ngay 31), trung binh thang 1a 15,95m,
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cao hon TBNN cung ky (16,20m).

Trén song Héng tai Ha Noi, muc nude cao nhét
thang 1a 2,76m (13h ngay 13), thip nhat 1a 0,49m
(04h ngay 30); trung binh thang 1 1,55m, thdp hon
TBNN (3,44m) 1a 1,89m, cao hon so véi cung ky
nam 2016 (1,42m).

Trén song Thai Binh tai Pha Lai myc nudc cao
nhit thang 1a 1,76m (08h ngay 12), thip nhét 1a -
0,08m (02h ngay 31); trung binh thang la 0,76m,
thip hon TBNN cung ky (0,85 m) 13 0,09m.

2. Khu vue Trung B va Tay Nguyén

Trong thang 01/2017, muyc nudc trén hau hét
cac song ¢ Trung Bo va khu vuc Tay Nguyén bién
d6i cham, riéng cac song & Quang Binh va tir
Quang Ngii dén Khanh Hoa tir ngay 23 -27/01 da
xuét hién mot dot i nho voi bién do 1a 1én tir 1,0 -
1,4m.

Luong dong chay trén cac song chinh ¢ Trung
B6 va khu vuc Tay Nguyén phd bién cao hon so
v6i TBNN cung ky tir 24 -139%, riéng cac song
Ma, song Ca, song Tra Khtc, song Céi Nha Trang,
song La Nga thap hon (Chi tiét bang s6 li¢u).

Tinh hinh hd chira dén ngay 31/01:

Hb thuay loi: Dung tich chtra trén phan 16n cac
hé chira thiy loi khu vuc Trung Bo va khu vuc Tay
Nguyén déu dat trung binh tir 80-100% dung tich
thiét ké (DTTK), nhiéu hd dang tran nudc; riéng
mot s6 hd & Thanh Hoa chi dat 35-42% DTTK.

HO thuy dién: Muc nudc hau hét cac hd chira &
Trung Bo va khu vuc Tay Nguyén déu & mirc xap
xi hodc thap hon muc nudc dang binh thuong
(MNDBT) tir 0,2-1,0m; mot s hd thip hon
MNDBT tu 1,0-2,0m nhu A Vuong, Buon Kuép,
Srépdk 3, Pa Mi; riéng hd Ban V& va Thac Mo
thap hon MNDBT tir 3,0-6,5m.

3. Khu vuwec Nam B9

Trong thang, muc nudc song Cuu Long dao
dong theo tridu véi xu thé xuéng dan. Muyc nudce
cao nhét thang, trén song Tién tai Tan Chau: 1,82m
(ngay 04/1), trén song Hau tai Chau Ddc: 1,89m
(ngdy 04/01) déu cao hon TBNN tir 0,13- 0,3m;
trén song Sai Gon tai Phu An 1,55m trén BD3
0,05m (ngay 14/01).

Trong thang, muc nudc trén song Dong Nai
bién ddi cham. Muc nudc cao nhat thang tai Ta
Lai la: 110,79m (ngay 01/01)
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PAC TRUNG MOT SO YEU TO KHi TUQONG

S Nhiét dé (°C) Do 4m (%)
thi TEN TRAM Trung | Chuan Cao nhat Thap nhat Trung | Thap
o binh sai | Trune | Tuvét .| Trung | Tuyst . binh | nhat | Ngay
bin | abi | N2 | bnn | agi | N
1 [Tam PBuong 148 [ 1.3 19.0 | 254 19 122 | 9.0 27 83 42 29
2 |bién Bién 189 23 | 245 | 29.2 19 16.0 | 12.5 24 87 50 25
3 |SonLa 17.1 | 2.5 | 21.6 | 27.8 29 143 | 9.8 24 82 35 29
4 |SaPa 10.8 | 2.3 13.6 | 19.2 9 8.9 6.5 14 92 55 26
5 |Lao Cai 189 29 | 22.1 | 27.6 7 17.0 | 13.9 13 85 48 7
6 |Yén Bai 18.6 [ 3.3 | 21.7 | 26.9 30 16.5 | 12.5 13 89 56 4
7 |Ha Giang 183 29 | 215 | 27.1 7 16.2 | 12.8 24 86 49 28
8 [Tuyén Quang 19.0 [ 3.5 | 22.2 | 253 3 18.0 [ 16.5 2 83 48 4
9 [Lang Son 16.1 [ 2.8 | 20.3 | 26.0 8 13.1 | 8.1 24 83 37 28
10 [Cao Bé‘mg 16.9 [ 29 | 21.7 | 28.7 7 144 9.0 24 85 46 28
11 |Thai Nguyén 19.0 [ 3.5 | 223 | 27.3 7 16.8 | 11.7 13 81 47 23
12 |Bic Giang 189 [ 3.0 | 22.8 | 27.5 3 164 | 11.0 13 81 47 24
13 |Phu Tho 18.6 [ 29 | 219 | 27.7 4 16.7 | 12.9 13 88 46 4
14 |Hoa Binh 19.2 | 3.1 | 23.1 | 29.5 7 16.9 | 12.6 13 84 46 4
15 |Ha No6i 19.7 | 3.3 | 22.8 | 27.9 7 17.7 | 12.0 13 77 47 24
16 |Tién Yén 18.1 | 34 | 220 | 27.0 8 15,5 | 109 13 86 49 23
17 |Bai Chay 192 34 | 226 | 27.2 8 169 | 11.5 13 82 51 28
18 |Phu Lién 19.0 [ 2.7 | 23.3 | 29.5 7 16.7 | 11.4 13 90 63 28
19 |Thai Binh 193 | 3.2 | 223 | 27.5 7 17.0 | 11.3 13 85 56 23
20 [Nam Pinh 192 [ 2.5 | 225 | 284 7 17.0 | 11.6 13 84 54 23
21 [Thanh Hoa 195 25 | 223 | 27.0 7 17.7 | 12.9 13 86 50 23
22 [Vinh 19.6 [ 2.0 | 21.5 | 253 7 183 | 147 | 23 91 66 28
23 DE‘)ng Hoi 206 | 1.6 | 22.9 | 26.0 11 19.0 [ 15.6 | 29 90 67 31
24 |Hué 214 | 14 | 245 | 29.1 12 19.5 [ 16.0 | 28 93 58 29
25 |ba Na:mg 23.1 1.8 | 26.1 | 28.9 12 | 213 | 174 | 29 85 58 27
26 |Quang ngii 232 1.5 | 26.8 | 29.2 10 | 214 | 17.5 29 88 52 27
27 |Quy Nhon 246 | 1.6 | 27.1 | 29.5 10 | 23.0 | 204 | 29 82 47 28
28 |Play Cu 208 | 1.8 | 27.3 | 29.0 13 16.9 | 11.0 | 28 78 41 30
29 (Buon Ma Thudt 2201 09 | 263 | 286 | 29 19.8 [ 16.0 | 28 81 52 27
30 |baLat 17.1 | 0.7 | 21.5| 254 12 143 9.5 28 82 48 11
31 |Nha Trang 25.3 1.5 | 27.6 | 29.9 31 23.5 | 20.1 28 79 51 27
32 |Phan Thiét 264 | 1.7 | 30.3 | 33.1 1 2371210 28 78 48 18
33 |Viing Tau 267 1.1 | 304 | 32.3 12 | 23.8 | 21.2 | 28 77 50 18
34 |Tay Ninh 27.1 1.7 | 32.2 | 355 18 | 232 | 19.2 | 29 72 40 27
35 |T.P H-C-M 28.1 | 23 | 329 | 344 13 249 | 21.8 28 70 35 17
36 |Tién giang 268 | 1.8 | 30.8 | 32.6 1 24.1 | 21.1 28 82 55 29
37 |Cén Tho 269 | 1.6 | 30.3 | 33.0 2 233 | 22.1 29 79 74 8
38 |Séc Trang 26.7 | 1.6 | 30.6 | 32.3 20 | 24.1 ] 216 | 28 79 55 10
39 |Rach Gia 26.7 1 0.7 | 30.3 | 31.6 10 | 24.0 [ 22.0 | 28 80 55 29
40 |Ca Mau 273 22 | 309 | 33.6 14 | 25.0 | 23.2 | 28 76 54 10

TAP CHi KHi TUQNG THUY VAN

Ghi chu: Ghi theo cong dién khi hau hang thang

S6 thang 01- 2017

(LC: Thi xa Lai Chau cii)




TINH HINH KHi TUQNG THUY VAN

CUA CAC TRAM THANG 1 NAM 2017

Lwong mua (mm) Llrm;i::]o)c hoi Gid niing S6 ngay
i ) SO ngay lién | SO 7 ) | Gio tay kho
Tong [ Chuan| Cao | Ngay tuc ngay | Tong | Cao [ Ngay| Tong | Chuan nong Mua
sO sai | nhat Khéng | C6 mc;(; sO | nhat sO sai Nhe | Manh Dong | phun
mua | mua
72 36 15 11 9 6 11 39 3 29 | 122 | -44 0 0 0 0
159 | 134 | 38 11 17 6 11 45 3 28 | 126 | -34 0 0 0 0
151 135 | 50 12 15 4 11 46 3 29 | 102 | -40 0 0 0 3
168 | 112 | 61 11 2 8 24 24 4 8 77 -39 0 0 0 0
76 55 33 11 17 6 10 58 3 8 55 -25 0 0 0 0
144 | 112 | 73 11 10 6 16 50 3 30 40 -17 0 0 0 6
102 68 56 11 5 6 14 36 3 28 38 -21 0 0 0 2
162 | 141 98 11 14 5 10 53 4 28 66 -3 0 0 0 4
102 78 53 11 12 4 9 51 4 22 76 -5 0 0 0 4
170 | 154 | 99 11 13 4 10 34 3 28 74 11 0 0 0 0
170 | 148 | 90 11 12 4 8 75 5 28 62 -11 0 0 0 0
66 46 33 12 12 5 9 65 4 23 61 -22 0 0 0 4
171 139 | 92 11 10 12 15 45 4 4 56 -13 0 0 0 0
65 50 29 11 18 4 6 41 3 28 50 -35 0 0 0 0
71 52 29 12 14 5 7 66 4 26 50 -17 0 0 0 7
49 17 17 12 12 5 10 59 5 21 88 25 0 0 0 0
26 5 13 42 13 4 9 71 4 25 93 -1 0 0 0 0
30 5 15 12 4 9 50 3 28 85 2 0 0 0 2
29 1 17 12 8 4 10 60 3 22 59 -20 0 0 0 5
43 15 26 12 11 4 10 | 49 3 3 47 -31 0 0 0 5
76 51 33 12 7 5 9 51 4 23 45 -42 0 0 0 6
57 5 10 10 4 5 17 28 2 28 31 -41 0 0 0 0
142 80 47 22 2 6 22 37 3 1 48 -44 0 0 0 0
242 81 89 25 4 7 21 32 3 28 80 -18 0 0 0 0
131 35 30 1 5 6 18 50 3 27 99 -15 0 0 0 0
175 44 54 25 4 11 23 40 3 28 | 100 [ -25 0 0 0 0
153 88 37 14 3 9 22 82 4 27 | 110 | -63 0 0 0 0
0 -3 0 15 16 1 1 72 3 20 | 250 -6 0 0 0 0
25 21 15 15 15 2 4 101 6 27 | 190 [ -56 0 0 0 0
13 5 10 15 7 3 6 50 2 3 149 | -111 0 0 0 0
236 | 189 | 117 | 15 3 5 15 | 126 9 27 95 -89 0 0 0 0
41 40 30 14 13 3 4 153 8 1 194 | -86 0 0 0 0
110 | 108 | 66 14 12 4 4 90 4 27 | 181 | -83 0 0 1 0
10 3 6 8 14 3 5 111 6 27 | 196 | -85 1 0 1 0
61 47 24 25 6 2 7 116 5 8 163 | -82 0 0 2 0
45 40 33 14 13 3 4 78 4 8 194 | -76 0 0 1 0
22 10 12 5 13 3 5 77 4 9 209 | -48 0 0 2 0
34 26 22 15 11 4 7 91 4 18 | 176 | -69 0 0 2 0
152 | 141 21 20 5 3 10 78 4 24 | 206 | -27 0 0 3 0
16 0 11 16 9 4 9 10 4 20 | 152 | -85 0 0 2 0

TAP CHI KHi TUQNG THUY VAN
S thang 01- 2017
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Hinh 1: Ban do chuan sai nhiét dé thang 1 - 2017 so v6i TBNN (do C)
(Theo céng dién Clim héng thang)

TAP CHi KHi TUQNG THUY VAN
S thang 02 - 2017




TINH HINH KHi TUQNG THUY VAN
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Hinh 2: Ban dé ludng mua thang 1 - 2017 (mm)
(Theo cbng dién Clim hang thang)

TAP CHI KHi TUQONG THUY VAN
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