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T6ng két tinh hinh khi tuong thay van

Toém tit tinh hinh khi twong, khi tuong nong nghiép
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khi twgng thiy vian Trung wong va Vién Khoa hoc
Khi twong Thity vin va Bién déi khi hiu

Thong bao két qua quan tric méi truong khong khi
tai mot sd tinh, thanh phd thang 12 nim 2016 -
Trung tam Mang luéi khi twong thiy vin va moi
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KHA NANG DU BAO TUYET BANG MO HINH PHAN
GIAI CAO TREN KHU VUC BAC BQ

Tran Hong Thai', V6 Vin Hoa2, Dw Pirc Tién?, Lwong Thi Thanh Huyén?

'Trung tdm Khi tugng Thuy vin qudc gia

2Pai Khi twong Thity vin khu vuc Pong bang Bic Bo

3Trung tdm Dy bao khi tugng thiy van Trung uong

Tém tit: Nghién ciru trinh bay thir nghiém duw béo gidng thiy dang rén (tuyét) trén khu vuc Bdc

B xdy ra vao thang 1/2016 bang mé hinh bat thity tinh phén giai cao Moloch phdt trién boi Vién
Khoa hoc khi quyén va khi hdu thuée Hiép héi nghién ciru quéc gia (ISAC-CNR) tai Bologna, Y. Thir

nghiém cho thdy kha ndng cung cdp dir bdo chi tiét hién twong tuyét xdy ra dién rong trén khu vie

Bac bé trong khi cdc san pham mé hinh phan gidi thé hon (GFES ciia My) khéng thé ndam bat duworc.

Tir khéa: dir bdo tuyét, mé hinh phéin gidi cao, Moloch.

1. Pit van dé

Trong mot vai nam tr¢ lai day tai khu vuc Bic
B§ xay ra hién tugng tuyét kha thuong xuyén
vao mua dong va & mirc 4o manh, khong chi ton
tai dudi dang bang gia nhu nhiéu nam trude [5].
Gan day nhat trong ndm 2016 da xay ra 12 dot
khong khi lanh trong d6 dang ké nhat 1a dot gio
mua doéng bac rit manh anh huéng dén nudce ta
tir ngdy 22 - 27/01, da khién ca mién Bic tir ngay
23 -27/01 da xudt hién rét hai trén dién rong,
nhiét d6 thap nhat nhiéu noi ving nui cao phia
Bic di giam xudng dudi 0 d, thap nhat tai Pha
Pin (Pién Bién) -4,3°C (thap hon so lich st
16/12/1975 14 3,3°C), tai Bac Yén 1a 1,7°C (thap
hon so lich sir 23/1/1983 14 0,8°C), tai Mau Son
(Lang Son) -5,0°C, tai Sapa -4,2°C, tai Ha Noi
nhiét d6 ngay 24/01 giam xudng con 5,4°C, thap
nhit trong 40 nim tré lai day. Bang gia mua
tuyét da xuét hién dién rong nhidu noi & ving nii
phia Bic, tai dinh ntii Ba Vi trong ngay 24/01
cling da xuét hién mua tuyét. Dot mua tuyét
trong thang 1 nam 2016 da xay ra & mot dién

rong khép khu vuc Bic Bo va tham chi mot phﬁn
ctia khu vyce Bic Trung B6 (Hinh 1).

Trong qué trinh tham khao cac san pham du
béo tir md hinh s6 tri bao gdm mé hinh quy mo
toan cau (d6 phan giai tir 25 - 50 km) va khu vuc
(tr 10 -15 km) hién nay tai Trung tam Du bao
khi tugng thuy vin Trung wong cho thay chi
cung cip duoc dién bién cua nhiét d6 xudng toi
0°C tai nhiéu ving nai nhung chua mé phong va
du bao dugc hién tuong tuyét cu thé. Trong
nghién ctru d thir nghiém mo hinh bét thiy tinh
phan giai cao Moloch phat trién boi Vién Khoa
hoc khi quyén va khi hau thudc Hiép hoi nghién
ctru qudc gia (ISAC-CNR) tai Bologna. Thir
nghiém voi d6 phén giai 5 km cho thdy kha ning
cung cap du bao chi tiét hién twong xay ra dién
rong trén khu vuc Bic bo trong khi cac san phé”im
md hinh phan giai thé hon (GFS cua My) khong
thé nam bat duoc. Céc chi tiét thir nghiém va két
qua mo phong, du bao duoc dua ra trong phan 2
va phan 3 cua nghién ciru.

TAP CHI KHI TUQONG THUY VAN

S6 thang 01 - 2017

<



@

BAI BAO KHOA HQC

Hinh 1. Céc khu vie xay ra hién tuwong tuyét vao thang 1/2016

2. Thiét ké thi nghi¢m

2.1 86 ligu diéu kién bién

Hién nay, mé hinh Moloch ldy diéu kién bién
va diéu kién ban dau duy nhat 1a két qua du bao
tor m6 hinh khu vuc Bolam. Trong do, diéu kién
bién va diéu kién ban ddu cho mé hinh Bolam
duoc khai thic tir cac s6 lidu phan tich va du bao
tir mo hinh du bao toan cau GFS. Cac trudng
phan tich va du bao cua GFS dugc dinh dang ma
grib2 trén ludi kinh vi, c6 do phan giai 0,5 x 0,5
do trén 47 muc ap suit. Cac truong nay dugc cap
nhat bién 3 gid mdt va co 4 phién lam viéc trong
mot ngay tai cac thoi diém 00Z, 06Z, 12Z va
18Z.

Dé thir nghiém kha niang dy bao tuyét ciia mo
hinh phén giai cao Moloch, chung toi tién hanh
thiét ké thi nghiém nhu sau. Ching t6i str dung
tap s6 liéu phan tich va du bao 3 gio mot cia mo
hinh toan cau GFS ¢6 do phan giai 0,5 x 0,5 do
lam diéu kién bién cho dy béo han 24 gio cua mo
hinh Bolam. Nhitng két qua tir mé hinh nay tiép
tuc dugc sur dung dé 1am bién cho mé hinh
Moloch. Mé hinh phi thuy tinh nay duoc thiét ké
v6i han du bao 24 gio, dung du bao tai thoi diém
127 ngay 22/01/2016. Phuong phap ha quy mo
thong qua phuong phap ludi 16ng (nesting) cho
phép 1am giam cac nhiéu va sai sd nho trong qué
trinh ha quy mé tir mé hinh toan cau. Mién dy
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bao dugc lya chon tdp trung chinh vao khu vuc
Bic bo Viét Nam, tir 18 - 24°N, 100 -110°E va
chay v6i do phan gidi cao 5 km, dugce ndi suy tur
céc két qua du bao 55 km cua GFS va 15 km cia
Bolam (Hinh 2).

Topography

Hinh 2. Mién dir bdo Bolam (mién l6m, dé phin
giai 15 km) va Moloch
(mién nho, dé phdn gidi 5 km)

2.2 Mé hinh Moloch

Nhu dé néi ¢ trén, mé hinh Bolam 14 nhan t6
quan trong trong qua trinh van hanh mé hinh
Moloch béi day 1a mo hinh duy nhét cung cap
diéu kién bién va diéu kién ban dau cho Moloch.
Pay la mot md hinh thuy tinh khu vuc han ché
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v6i cac hé phuong trinh nguyén thuy va cac so
dd tham s6 hoa dbi I, duoc phat trién tai CNR-
ISAC (Bologna, Y) va dang duoc sir dung chay
nghiép vu du bao tai day [1].

Khac vdi Bolam, m6 hinh Moloch la mdt mo
hinh phi thiy tinh, tuy phat trién sau Bolam
nhung voi kha nang chi tiét héa t6t hon do co do
phan giai cao hon, md6 hinh nay dugc ki vong sé
dem dén cac du bao tdt hon, nhit 1a c6 thé du
bao cac hién tugng ddi luu quy mo nhd. M6 hinh
nay dugc xay dung trén h¢é phuong trinh véi cac
bién tién luong nhu ap suat, nhiét do, do am, gio
va dong niang xody (TKE) va nam thanh phan
nudc (lugng nudce trong may, lugng bang trong
may, mua, tuyét va mua da) duoc thé hién trén
ludi kinh vi Arakawa-C. M6 hinh st dung bon
so d6 vat 1y bao gdm birc xa khi quyén, rdi quy
mo dudi ludi, chu trinh nude vi vat ly va mo hinh
dat-thuc vat.

So 6 buc xa khi quyén trong Moloch duoc
tinh toan tuong tu nhu trong Bolam véi so d6
RG (Ritter and Geleyn, 1992) va so 46 ECMWF
(Morcrette, 199; Mlawer et al., 1997). Cac qua
trinh ddi luu sau trong Moloch duoc tham sé
hoa bang so d6 Kain-Frisch (Kain, 2004). So d6
16i duoc tinh toan dua trén 1y thuyét E-1, bao
g6m phuong trinh dong ning réi ¢6 tinh dén cac
thanh phan binh luu. Cac thong luong xody bé
mit cia momen, do 4m riéng va nhié¢t d§ duoc
tinh toan trén 1y thuyét ¢ dién Monin-Obukhov
véi cac chirc ndng Businger/Holtslag trong cac
truong hop 6n dinh hodc bat 6n dinh [2, 3, 4].

So dd vi vét Iy trong m hinh dya trén cac qua
trinh tham sb hoa dugc dé xuét boi Drofa va
Malguzzi (2004) va mo hinh dat 4 - 6 16p so d6
can bang nang luong dét-thuc vat trong véi cac
dac trung tuong tu nhu trong Bolam [3]. Theo
d6, mo hinh dét ¢ tinh dén cac can bang tai bé
mat, su van chuyén thfmg ding cua nhiét va
nudc cling nhu hi¢u tng cua lop phu thuc vat ¢
bé mat (nhu qua trinh bay hoi va thoat hoi, dong
nudc mua,...) va trong dat (nhu qua trinh hut
nude cua ré cdy, ....) ¢6 tinh toi cac tham sb vt
Iy va dang d4t khac nhau. Ngoai ra, cic qua trinh
tan chay va dong bang cia nudc cling duge dua
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vao tinh toan. Pdi véi cac qua trinh ¢ bé mit, mo
hinh bang don 16p duoc sir dung dé tinh 16p phit
tuyét thong qua qua trinh tich lily va tan chay
tuyét. Tuy nhién, do duoc xay dyng nhim nam
bat dugc cac qua trinh d6i luu quy mé nho nén
Moloch ciling c6 mot sd diém khac biét nhat
dinh. Thong qua mo6 ta cac qua trinh phi vat ly
bang budc tich phan theo thoi gian cac phan bd
khong gian thanh phan dong lyc nudc va bang
trong may, mo hinh Moloch c6 kha nang mo ta
dugc qua trinh phét trién may tot hon rat nhiéu
so voi Bolam.

3. Két qua du bdo

Hién tugng tuyét roi tai khu vuc Bic bo Viét
Nam bét dau xdy ra tir sang ngay 23/01/2016 tai
khu vuc Sapa (Lao Cai), sau d6 xuat hién tai
nhiéu dia diém khac. Khu vic xay ra tuyét nhiéu
nhat 14 ving nti T4y bac Viét Nam. Hinh 3 dudi
day cho théy nhiét do quan tric cua khu vuc Viét
Nam, véi nhiét d6 kha thap ¢ khu vuc duogc lya
chon chay duy bao Moloch.

Hinh 4 thé hién du bao d6 sau tuyét tich liy
24 gid cua hai moé hinh GFS va Moloch va
truong nhi¢t do trung binh ngay sau 24 gio chay
du bao, tirc 1a ngay 23/01/2016. Trén hinh 3a,
cac khu vuc duoc du bao cod tuyét hau hét nam
phia trén khu vuc mién Bic Viét Nam, voi nhiét
do trung binh ngay trong khu vuc déu dudi 20°C.
Trong lic d6, nhiét d6 du bao tr mo hinh
Moloch trén hinh 3b kha thap, chi tir 0-8°C, dy
béo ¢ tuyét & khu vuc phia tay bic bo Viét Nam
va mot s6 diém ving nidi cao & Bac Trung B.
Céc khu vuc xay ra tuyét déu c6 nhiét do dudi
0°C.

Dé danh gia sau hon vé hién tugng nay, ching
toi xem xét thém du bdo truong do am tuong ddi
du bao tir hai mo hinh trén hinh 5. C6 thé thiy
phan bd theo khong gian ciia truong nay theo hai
md hinh tuong d6i dong déu. Mic du c6 d6 phan
giai thap hon rat nhiéu, mé hinh GFS di mo
phong dugc khu vire ¢6 do 4m twong ddi 16n nhat
¢ khu vuc phia tay bic bd Viét Nam. Nhing khu
vuc ¢ tuyét tuong Gmg v6i do am trong khoang
80 - 95%.
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Hinh 4. Dy bao do sau cua tuyét tie hai mo hinh GFS va MOLOCH
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GFS 55km Relative humidity
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MOLOCH 5km Relative humidity
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Hinh 5. Dy bdo d¢ am riéng tir hai mé hinh GFS (a) va MOLOCH (b)

4. Két luan

Nghién ctru tmg dung mé hinh bét thuy tinh
phan giai cao cho thiy kha nang chi tiét hoa ché
do nhiét do, 36 am va ca giang thuy dang ran (&
day 1a tuyét) so v6i cac san pham dy bao tir mod
hinh toan cau trén khu vuc Bic Bo. Mot trong
nhirng van dé can tiép tuc dugc nghién ciru va
danh gia kha nang cung cap san pham mo phong
va dy bao tuyét cho Viét Nam bang mé hinh bt
thily tinh, phan giai cao bao gom thu thap cac
quan tric vé tuyét mot cach dinh luong hon dé

danh gia dugc chi tiét chat luwong du bao tuyét
cua mo hinh. Ngoai ra, du bao cac bién khi tuong
bé mat phu thudc nhiéu vao muc do chi tiét cua
dia hinh dia phuong va mirc d6 dong hoa sd liéu
dia phuong vao trudng ban dau nén can thiét tiép
tuc thir nghiém & cac d6 phan giai chi tiét hon (1
- 2 km) cung viéc bo sung day du cac loai s lidu
quan tric ma Viét Nam khong phat bao vao cac
truong ban dau cia mo hinh toan cau lam diéu
kién bién cho cac mo6 hinh khu vuc hién nay.

Loi cam on: Bai bao nay dwoc hoan thanh dwa trén sy hé tro tir Bé tai NCKH cdp Nha nuoc
“Nghién cvru tac dong cua bién doi khi hdu t&i sw xam nhdp cua cac dot lanh va nong am bat thuong
trong miia déng & khu viee mién niii phia Bic phuc vu phdt trién kinh té - xd héi” thuéc chwong

trinh BDKH/16-20.
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SNOW FORECAST OVER BAC BO WITH HIGH RESOLUTION
REGIONAL MODEL

Tran Hong Thai', Vé Vin Hoa?, Du Pire Tién?, Lwong Thi Thanh Huyén?
"National Hydro-Meteorological Service
’Hydrometeorological Observatory Northern Delta Region
*National Center of Hydro-Meteorological Forecasting

Abstract: The non-hydrostatic high-resolution regional model Moloch developed at The Institute
of Atmospheric Sciences and Climate (ISAC-CNR) in Bologna-Italia has been implemented in order
to provide solid precipitation forecast (snow) over Bac Bo in January 2016. The snow forecast re-
sults show the skillful performance of large scale phenomenon forecast over Bac Bo compared to
lower resolution model (Global Forecast System - GFS).

Keyword: Snow forecast, high resolution regional model, MOLOCH model.

Ban Bién tap nhan bai: 15/04/2017
Ngay phan bién xong: 10/5/2017
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DU TINH BIEN POI LUGNG MUA MUA MUA O KHU
VU'C VIET NAM VAO CUOI THE KY 21
BANG MO HINH NHRCM

Nguyén Piang Mau®,Nguyén Minh Truong®,
Hidetaka Sasaki®, Izuru Takayabu®
(Vién Khoa hoc Khi tugng Thiy vin va Bién dbi khi hau
@Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi
®Vién Khi tuong Nhat Ban (MRI)

Tém tat: Bai bdo trinh bay két qua di tinh bién déi heong mira mixa mua & cdc viing khi hdu vao
cudi thé ky 21 (2080 - 2099) so vdi thoi ky co sé (1982 - 2003) theo kich ban RCP 8.5 bang mé hinh
NHRCM (Non-Hydrostatic Regional Climate Model). Trong khuén khé ciia nghién civu, mia muwa
6 cdc ving khi hdu dwoc xem xét la cac thang mita hé (JJA) ¢ Bac Bé, Tay Nguyén va Nam B, mia
thu (SON) 6 khu viee Trung B. Két qua cho thdy, lwong mwa mita JJA cé thé giam tir 0 - 40% 6 Bic
B¢, gia tang khoang tir 0 - 30% o Tdy Nguyén va Nam B¢ so voi thoi ky co so. Luong muwa mua SON
c6 thé tang khoang tir 0 - 30% ¢ Trung Bé. Két qua du tinh tang/giam lwong mua trong twong lai
gan lién véi két qua dw tinh bién doi vé hoan luu quy mé 1ém & khu viee Viét Nam.

Tw khéa.: Lwong mua, gio muc 850 hPa, do cao dia thé vi, thong lwong am

1. Giéi thi¢u

Viét Nam nam trong khu vuc chuyén tiép cua
céc tiéu hé thdng gié mia mua hé Chau A (Nam
A, Pong A va Tay Thai Binh Duong). Do vy,
diéu kién thoi tiét va khi hu & Viét Nam chiu
tac dong manh mé boi sy tuong tac cua cac tiéu
hé thdng gié mua mua nay. Bén canh do, do diéu
kién dia hinh phtic tap (ndi cao ¢ phia Bic va
day nui Truong Son hep trai dai & doc bién gidi
Viét Nam - Lao); hep va trai dai qua nhiéu vi do
vung nhiét déi, nén tac dong ciia gié mua chau A
dén khu vuc Viét Nam c6 sy khac biét gilra cac
ving mién.

Nhin chung, miia mua gén lién véi hoat dong
ctia gié mua mua hé & khu vuc Bic Bo, Tay
Nguyén va Nam Bo. Trong d6, cao diém cua
mua mua & cac khu vuc nay tap trung vao thoi
ky hoat dong manh mé& nhit cua gi6 mua mua he,
khoang tir thang 6 - 8. Trong khi d6, mua mua &
khu vuc Trung B6 dén mudn hon va tap trung
trong khoang thoi gian ngin, khoang tir thang 9
- 11 theo chu ky hang ndm. Nguyén nhan mua

mua & khu vuc Trung B¢ khéac véi cac vung khi
hau khéc 1a do tdc dong cta hi€u ung “phon” gay
thoi tiét kho nong vao mua hé; mua mua ¢ khu
vuc nay chii yéu do tac dong cia xody thuan
nhiét d41, dich chuyén cua ITCZ va tuong tac
gitra khong khi lanh véi1 dia hinh & khu vuc nay
(Yokoi va Matsumoto, 2008; Nguyén Puc Ngir
va Nguyén Trong Hiéu, 2004). Theo Mai Vin
Khiém va CS (2015), luong mua trong cac thang
mua mua & cac ving khi hau chiém dén hon
80% so vai tong lugng mua ndm & cac ving khi
hau. Do vay, vai tro cua lugng mua trong cac
thang mua mua & cac vung khi hau dong vai tro
rat quan trong phuc vu phat trién kinh té x3 hoi;
dac biét la trong nong nghiép va quan ly tai
nguyén nudc. Nham cung cap thém thong tin vé
dy tinh kha nang bién d6i mot s6 dic trung mua
trong mua mua ¢ cac vung khi hau, nhom tac gia
thuc hién nghién ctru dya trén cac mo phong va
du tinh bang md hinh NHRCM (Non-Hydrosta-
tic Regional Climate Model).
2. S6 liéu va phwong phap
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S6 lieu APHRODITE (Asian Precipitation
Highly-Resolved Observational Data Integra-
tion towards Evaluation) (Yatagai et al. 2012)
duoc su dung trong danh gia mé phong luong
mua cia md hinh NHRCM. S6 liéu truong gio
muc 850 hPa CFSR (NCEP Climate Forecast
System Reanalysis) dugc s dung trong danh gia
mod phong hoan luu gié muc 850 hPa cua mo
hinh NHRCM.

M6 hinh NHRCM dugc st dung trong nghién
ctru 1a phién ban bat thuy tinh (Non-Hydrostatic
Model - NHM). Trong d6, mo hinh dat duogc cap
nhat tr m6 hinh MRI-SiB (Hirai va CS 2007),
xir Iy diéu kién bién bang phuong phéap pho. Chi
tiét vé m6 hinh NHM duoc trinh bay béi Saito va
CS (2006). Mién tinh md hinh NHRCM duoc st
dung trong nghién curu la 85E°-130°E va 5°S-
35°N. Bg phan giai ngang dugc lya chon la
10x10 km; d6 phéan giai thang dtng 1a 40 myc
khi quyén. Diéu kién bién va diéu kién ban dau
duoc st dung 13 san pham dau ra ctia mé hinh
toan cau MRI-AGCM 3.2 do du 4n SOUSEI
cung cap. AGCM3.2 duoc phat trién bai Cuc
Khi tuong Nhat Ban (JMA) tr m6 hinh GCM
cua JMA. Trong do, cac cai tién cia AGCM3.2
duoc thyc hién boi nhom tac gia Mizuta va CS
2012. Trong nghién ctru nay, NHRCM duogc
chay mo phong thoi ky co s¢ (1982 - 2003) va
du tinh khi hau thoi ky 2080 - 2099 theo kich
ban RCP8.5. Sé liéu nhiét ¢ mit nude bién
(SST) cho thoi ky co so va tuong lai dugce st
dung theo Mizuta va CS (2012).

3. Két qua va nhan xét

Danh gia mo phong thoi ky 1982 - 2003:

Hinh 1 trinh bay két qua tinh toan phan bd
khong gian cua truong gioé (m/s) mua JJA (a) va
SON (b) muc 850 hPa thoi ky 1982 - 2003 theo
s0 liéu CFSR. Hinh 3 va Hinh 4 trinh bay két qua
md phong (a) va du tinh (b) truong gi6 (m/s)
muc 850 hPa va lugng mua (mm) lan luot tuong
tmg v6i mua JJA va SON bang md hinh
NHRCM theo kich ban RCP8.5. Hinh 2 trinh
bay két qua tinh toan luong mua (mm/ngay) mua
JJA (a) va mua SON (b) tir s6 liéu APHDORITE.

Mua JJA: M6 hinh NHRCM mdé phdng

TAP CHi KHi TUQNG THUY VAN

truong hoan luu giéo muc 850 hPa (Hinh 3a) kha
tuong dong voi sb lieu CFSR (Hinh 1a). Nhin
chung, hinh thé ndi bat trong mua JJA 1 sy mo
rong rinh gi6 mua vé phia Pong cho dén khu
vuc Philippine, v6i truc ciia rinh ndm trén khu
vuc Tay Nguyén - Nam B9 trong ca mo phong
va CFSR. Mic du vay, ton tai sai khac kha rod
rang trong mo phong hoan luu gié kinh huéng &
khu vic Bic Bién Dong (phia trén cua rinh gio
mua). Hoan Iuu kinh huéng phat trién kha manh
& khu vuc Béc Bién Dong (doi gio tay xich dao
chuyén huéng mé rong 1én phia Bac) theo sb ligu
CFSR (Hinh 1a). Tuy nhién, m6 hinh NHRCM
mo phong hoan luu kinh huéng nay yéu hon so
v6i CFSR; hoan Iuu kinh huéng chi phat trién &
khu vuc Pong Bic cua Bién Pong (Hinh 3a).
Diéu nay c6 kha ning 12 do mé hinh mé phong
hoat dong cua ddi gio tay trong mua gié mua
mua hé hoat dong manh mé hon so voi CFSR.
So sanh Hinh 3a v6i Hinh 2a cho thiy, NHRCM
¢ xu thé mo phong luong mua 16n hon APH-
DORITE ¢ khu vuc bd bién Malaysia, Caim Pu
Chia va phia Ty day Truong Son. Trén lanh tho
Viét Nam, lugng mua md phong thap hon s liéu
tai phan tich & Trung Bo. Piéu nay c6 kha ning
la do NHRCM mo phong hoat dong cua doi giod
tay va hiéu tng “phon” manh m& hon thyc té.
Miia SON: Hinh thé co ban ciia truong hoan
Iuu gi6o muc 850 hPa va lugng mua (Hinh 4a)
trong md phong NHRCM la kha twong dong véi
thuc t& (Hinh 1b va Hinh 2b). V& mat hoan luu
muc 850 hPa, hinh thé ndi bat nhat vao mua
SON 1a ton tai xody thuan quy mé 16n trén khu
vuc Bién Pong theo s6 liéu CFSR (Hinh 1b).
Trong thoi ky nay, mé hinh ciing thé hién t6t
hoan luu gi6 dong bac dich chuyén tir Trung
Quéc xudng phia Nam va hoi tu v6i gié tin
phong & khu vuc khoang 16°N trén khu virc Bién
Pong va Trung Bo. Hinh thé nay két hop véi
diéu kién dia hinh 1a nguyén nhéan chinh giy ra
mua ¢ khu vuc phia Pong day nui Truong Son
(dugc thé hién rd trong ca mo phong va sé lidu
tai phan tich). Miac du vy, van ton tai nhing sai
khac kha rd rang gitta m6 phdéng voi CFSR.
Trong d6, md hinh NHRCM mé phong hinh thé
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xoay thuan duogc thé hién rd nét hon so véi
CFSR. Diéu nay c6 kha ning 1a do tin phong &
ban cdu Béic va d6i gi6 dong - bic duoc mod
phong manh mé& hon so véi CFSR. Nhiing sai
khac vé md phong hoan luu myc thap co thé 1a
nguyén nhan chinh din dén sai khac trong mo
phong luong mua bang mé hinh NHRCM. Co
thé thay diéu nay khi so sanh Hinh 4a v¢i Hinh

a) JIA RS0 ks wands sversged 1982-2003 from CFRS data
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2b. Trong d6, NHRCM c6 thién hudéng mod
phong luong mura 16n hon so véi thuc té, ddc biét
1a ¢ khu vuc Trung Bo. Piéu nay 1a do hinh thé
hoi tu gi6 gay mua duge mo6 phdng manh me hon
trong md hinh NHRCM so véi thuc té. Hay néi
cach khac, lugng am duoc gié mua dong bic va
tin phong mang dén khu vuc Trung Bo trong mo
phong NHRCM nhiéu hon so véi thuc té.

) SON 850 WPz winds averaged 1982-2003 from CFRS data
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Hinh 1. Truong gié mye 850 hPa trung binh thoi ky 1982 - 2003 (m/s) tir s6 liéu CFSR:
(a) JJA and (b) SON

a) JIA rainfall averaged 1982-2003 iram APHDORITE data
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Hinh 2. Lwong mwa ngay trung binh (mm/ngay) thoi ky 1982 - 2003 tir s6 liéu APHDORITE:
(a) JJA, (b) SON
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Dur tinh thoi ky 2080 - 2099:

So sanh dy tinh (b) vdi mo phong thoi ky (a)
trong Hinh 3 va Hinh 4 cho thay, hinh thé co ban
ctia hoan luu gié muc 850 hPa va phan b lugng
mua theo mua (JJA, SON) trong twong lai 1a kha
tuong dong véi thoi ky co so. Bién dbi vé mit
hinh thé trong twong lai so vé6i thoi ky co so 1a
khong nhiéu; khac nhau rd rang hon ca chu yéu
lién quan dén phan b theo khong gian cua lugng

b) SON rainfal averaged 1982-2003 from APHOORITE datzs
26N
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mua. Trong mua JJA, mo phong (Hinh 3a) va du
tinh (Hinh 3b) déu phan anh hinh thé phat trién
manh mé cua déi gié tay nam muyc 850 hPa trén
khu vuc Pong Nam A va Bién Dong. Cac dai
mua 16n trong gié mua mua hé (khu vuc ven
bién Thai Lan, Campuchia va phia Tay diy nii
Truong Son) déu dugce phan anh trong ca mo
phong va dy tinh. D4i véi lanh thd Viét Nam, cac
trung tim mua 16n (TAy Bic, Tay Nguyén va
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Nam B0); cac trung tAm it mua (ven bién Trung
B9) cling duogc thé hién. Mic du vay, hoan luu
gi6 kinh huéng ¢ Bac Bién Dong trong duy tinh
1a yéu hon so v6i mo phong. Ngoai ra, cac khu
vuc it mua trong mua JJA (Trung Bo va vung
bién 14n c4n) c6 xu thé mo rong hon trong tuong
lai so véi thoi ky co s6.Trong mua SON (Hinh

a) JUA. over 1982-2003. rain and 850-hPa winds

100E 110E 120€
10

4), hinh thé co ban ctia hoan luu gié muyc 850
hPa va phan bd theo khong gian cta lugng mua
1a kha twong ddng nhau trong mé phong va dy
tinh. Mic du vay, hinh thé phat trién xo4y thuan
quy mb 16n & khu vuc Bién Dong duoc du tinh
1a yéu hon so véi thoi ky co so.

b) JJA. over 2080—-2099. rain and 850—hPa winds

100E 110E 120€
10

Hinh 3. Luong mwa miia JJA (mm/ngay) va hoan lheu gié mue 850 hPa (m/s) mé phong bang mé
hinh NHRCM theo kich ban RCP8.5: (a) 1982 - 2003 va (b) 2080 - 2099

a) SON. aver 1982-2003. rain and 850-hPa winds

b) SON. aver 2080-2099. rain and 850—hPa winds
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Hinh 4. Lwong mwa mia SON (mm/ngay) va hoan lwu gié mire 850 hPa (m/s) mé phong bang mé
hinh NHRCM theo kich ban RCP8.5: (a) 1982 - 2003 va (b) 2080 - 2099

Hinh 5 trinh bay két du tinh muc d6 bién d6i
hoan luu gié myuc 850 hPa (m/s) va lugng mua
(%) trong mua JAA (a) va SON (b) so voi thoi ky
CO sO.

Muia JJA: Hinh thé co ban 1a luong mua trong
tuong lai c¢6 xu thé giam ¢ phia Bic (Bic B9,
Bic Trung B, Trung Trung Bo) va hau hét khu
vuc Bién Pong, voi mirc do giam phd bién tir 0
- 50%; tang tur 0 - 40% & Nam Trung B9, Tay
Nguyén va Nam B§. Nguyén nhan cua sy
tang/giam lugng mua & cac ving c6 thé duoc
giai thich mot phan thong qua két qua du tinh

TAP CHi KHi TUQNG THUY VAN

bién d6i hoan luu gié myc 850 hPa so véi thoi ky
co sO (Hinh 5). Nhu da phan tich trén Hinh 3,
mo hinh dy tinh hoat dong cta gié mua mua he
manh m& hon so v&i thoi ky co so phia Bic. Do
vay, hiéu g “phon” ciing duoc thé hién rd rang
hon. Pay c6 thé 1a nguyén nhéan khién cho luong
mua giam ¢ khu vuc Bic Bo -Trung Trung Bo,
dic biét 1a khu vuc Béc Trung B6 - Trung Trung
B6. Ngoai ra, bién d6i ciia hoan luu gié myc 850
hPa trong tuong lai so v6i thoi ky co so (gid muc
850 hPa trong tuong lai - gi6 tuong ung ¢ thoi ky
co s6) hinh thanh mét hinh thé xoay nghich quy
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mo 16n ¢6 tdm & khu vuc Bic Bién Dong (Hinh
5a). Diéu nay c6 thé 1a nguyén nhan khién suy
giam hoi tu am gdy mua trong tuong lai so v6i
thoi ky co so ¢ phia Bic. Do vay, cO thé xem su
thay d6i vé hoan luu 1a nguyén nhan dan dén su
thay d6i vé luong mua nhu néu trén.

Mua SON: M6 hinh NHRCM du tinh lugng
mua mua SON tang vao thoi ky 2080 - 2099 so
v6i thoi ky co s¢ & hau hét dién tich ca nudce theo
kich ban RCP 8.5. Trong d6, mic ting 16n nhat
¢6 thé dén 50% & khu vuc Bic Bo va Tay
Nguyén. Trén khu vuc Trung B9, muc tdng cia
lwong mua so véi thoi ky co s& phd bién tir 0 -
30%. Mua SON la mua mua ¢ khu vuc Trung B
v6i dac diém lwong mua 16n va tap trung trong
thoi gian ngén (Hinh 5b). Do vay, voi muc do
gia tang lugng mua theo kich ban RCP 8.5 kéo
theo nhiéu rui ro do mua gay ra ¢ khu vuc nay.
Két qua du tinh trén Hinh 4b cho thay, hoat dong
cua tin gié phong manh mé hon so véi thoi ky
co s6. Sy gia tdng hoat dong cua gid tin phong la

a) JJA. over 280—9‘ chung of rain dwind

N e

Hinh 6 trinh bay két qua du tinh mirc d6 bién
d6i d6 vao dia thé vi (HGT) muc 850 hPa (m) va
thong luong am (Integrated moisture flux - IMF)
trong 16p khi quyén 850 hPa - 500 hPa (kg m-1
s-1) so voi thoi ky co so duoc thé hién dudi dang
véc to.

Mua JJA: Truong HGT dugc dy tinh gia tang
vao thoi ky 2080 - 2099 so vo6i thoi ky co s¢ o
toan bd mién phan tich, véi mic do ting phd
bién tir 14 - 25 m. Trong d6, hinh thé ndi bat 1a
khu vuc Bic Bién bong, voi muc do tang cua
HGT pho bién tir 22 dén trén 25 m. Su gia ting

BAI BAO KHOA HQC

nguyén nhan van chuyén luong 4m 16n hon tir
bién vao va hi tu do tac dong cua dia hinh gay
mua ¢ khu vuc Trung Bg. Trong thoi ky nay, dai
thap xich dao co truc & phia Nam (Iui dan tir
Trung Bo xudng theo thoi gian), gié mua dong
bac béit dau hoat dong, 4p cao Tay Thai Binh
Duong i dan vé phia Nam va bit dau 1an xudng
Bién Pong khién cho tin phong tir ria ap cao nay
van chuyén mot luong am 1én dén khu vuc
Trung B6 - Nam Bo. Chénh léch vé truong gid
muc 850 hPa thoi ky 2080 - 2099 véi thoi ky co
so thé hién 1 sy lan sdu cia ap cao Ty Théi
Binh Duong xudng khu vuc Bién Pong 1a rd
rang hon so véi thoi ky co so, khién cho tin
phong hoat dong manh mé& hon. Do vay, luong
am duogc van chuyén dén khu vuc Viét Nam do
tin phong mang lai 16n hon so véi thoi ky co sé.
Day c6 thé duoc coi 12 nguyén nhan giy ra sy
gia tang lugng mua mua SON trong tuong lai so
v6i thoi ky co so.

3

Hinh 5. D tinh bién doi truong gié muec 850 hPa (m/s) va heong mua (%) vdo thoi ky 2080 -
2099 so voi thoi ky 1982 - 2003 theo kich ban RCP 8.5: (a) JJA va (b) SON

cua HGT thoi ky 2080 - 2099 so véi thoi ky co
so khién 1am suy giam dong kinh huéng & khu
vuc Bic Bién Pong nhu thoi ky co s¢ (Hinh 3).
Ngoai ra, ton tai mot ving ap thap yéu ¢ khu vuc
Bic Bo (4p thip Bic Bo) 1a trung tAm hut gié giy
mua ¢ khu vyc nay (Hinh 3a) ciing khong ton tai
trong du tinh thoi ky 2080 - 2099 (Hinh 3b) do
su gia tang cua HGT (Hinh 6a). Chénh 1éch IMF
giita tuong lai va thoi ky co sé duoc thé hién
dudi dang véc to trén Hinh 6a la mot dang xoay
nghich IMF quy mé 16n trén khu vuc Bic Bién
Pong. Piéu nay 1a do hoat dong cua gié mua

TAP CHI KHi TUONG THUY VAN

S6 thang 01 - 2017

g



BAI BAO KHOA HQC

mua hé trong thoi ky nay duoc du tinh yéu hon
s0 v6i thoi ky co so, dan dén lwong am duoc van
chuyén dén thap hon so véi thoi ky co so. Hay
ndi cach khac, hoi tu 4m gay mua do hoat dong
cua gi6 mua mua he dugc du tinh yéu hon so véi
thoi ky co s¢. Do vay, lugng mua trong mua JJA
giam so voi thoi ky co s & khu vuc phia Bic
(Hinh 5a).

Mua SON: M6 hinh NHRCM c¢6 thién hudng
du tinh HGT gia tang so voi thoi ky co s, véi
muc tang phé bién tir 13 - 18,5 m trén toan mién
phan tich. Trong d6, hinh thé ndi bat [a mot dang
song gia ting HGT c¢6 truc di qua khu vuc gitra
Bién DPong (Hinh 6b). Hay n6i cach khéc, su gia

a) moisture_flux and HGT 850hPa change JJA 2080-2099

100E 1106 1206

=
Hinh 6. Dy tinh bién doi 850-hPa GHT (m) va 850 - 500-hPa IMF (kg m-1 s-1) vao thoi ky 2080 -
2099 so véi thoi ky 1982-2003 theo kich ban RCP8.5 bang mé hinh NHRCM: (a) JJA va (b) SON

4. Két luin

Theo kich ban RCP 8.5, m6 hinh NHRCM du
tinh hinh thé phan b theo khong gian cua hoan
lvu quy mo6 16n myc 850 hPa va luong mua
trong mua mua thoi ky 2080 - 2099 1a kha tuong
ddng véi thoi ky co so (1982 - 2003). Trong
tuong lai, hinh thé ndi bat vao mua JJA 1a phat
trién d6i gio tay xich dao (gié mua mua he) duoc
du tinh yéu hon so v&i thoi ky co s¢. Tuy nhién
vao mua SON, hinh thé ndi bat 1a su lan siu
xudng phia Nam cta 4p cao cin nhiét Tay Thai
Binh Duong dugc du tinh manh mé& hon so véi
thoi ky co so. Do vay, hdi tu am do gi6 mua mua

tang HGT thé hién ap cao Tay Thai Binh Duong
anh hudng dén khu vyc Bién Dong trong thoi ky
2080 - 2099 manh m¢ hon so véi thoi ky co so.
Do vay, hoat dong cua tin phong tir ria phia Nam
cua ap cao nay manh manh mé hon so voi thoi
ky co so. Hinh 6b ciing thé hién 13, véc to IMF
c6 hudng chu dao 1a theo hudng tin phong, mang
mot luong am 16n dén khu vuc Viét Nam. Su gia
tang IMF theo hudng tin phong tién dén lanh tho
Viét Nam két hop véi dia hinh gay hoi tu am
(Hinh 6b), 1a nguyén nhan chinh gay gia tang
luong mua trong tuong lai so voi thoi ky co so
(Hinh 5b).

b)change of moisture_flux and HGT 850hPa SON 2080-2099

hé yéu hon vao mua JJA; nhung hoi tu am do tin
phong gay ra dugc tang cuong vao mua SON &
khu vuc Viét Nam. Nhirng thay doi vé hoan luu
quy mo 16n theo mua nay duoc xem la nguyén
nhan chinh gay lén sy tang/giam lugng mua
trong thoi ky 2080 - 2099 so voi thoi ky co sé &
cac vung khi hau. Trong d6, lugng mua mua JJA
dugc dy tinh giam pho bién tir 0 - 40% & Béc
B§; gia tang khoang ttr 0 - 30% ¢ Tay Nguyén va
Nam B9 so véi thoi ky co so. Nguoc lai, luong
mua mia SON duogc dy tinh gia ting phd bién
tir 0 - 50% trén hau hét dién tich ca nudc; tir 0 -
40% o khu vuc Trung Bo.
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Nguyen Dang Mau®,Nguyen Minh Truong®,
Hidetaka Sasaki®, Izuru Takayabu®
(MVietnam Institute of Meteorology, Hydrology and Climate change,
@Hanoi University of Science, Hanoi, Vietnam,
®Meteorological Research Institute, Tsukuba, Japan
Abstract: This article presents changes in rainfall of seasonal rainfall compared with baseline pe-
riodover Vietnam by the end of 2 st century under RCP8.5 scenario by the NHRCM model (Non-Hy-
drostatic Regional Climate Model). In this study, the seasonal rainfall is JJA over the North, Central
Highlands and as well as South Vietnam, the SON for Central regions. Results of compared with
baseline period showed that, 2080-2099 JJA rainfall of the North is projected to decrease by 0 -
40%, increase by 0 - 30% over Central Highlands and as well as South Vietnam. The 2080 - 2099
SON rainfall is projected to increase by 0 - 30% over the Central regionscompared with baseline pe-
riod.
Key words: Rainfall, 850-hPa winds, geopotential height, moisture flux.
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BIEN POI KHI HAU
VA NHUNG TAI BIEN THIEN NHIEN O THANH HOA

Lé Kim Dung

Truong Pai hoc Héng buc

Tém tit: Bai bdo nghién civu vé bién doi khi hdu (BDKH) va tai bién thién nhién trén dia ban
tinh Thanh Héa. Biéu hién ciia BDKH la nhiét do trung binh nam tang khodng 0,1°C méi thap ky;
xu thé bién doi cia lwong miea giam di trong thang 7, 8 va ting lén trong cdc thang 9, 10, 11; muec

miede bién déang lén cao trung binh 2,5 - 3,0 cm méi thdp ky; hién twong ENSO ngdy cang cé tac dong

manh mé dén ché dg thoi tiét va dac trung khi hdu cua khu viee. Dan dén cdc thién tai nhu béo, 1,

han hdan, xam nhdp man...voi chu ky ngay cang ngan, cwong do ngay cang cao, tac dong toi cdc

nganh san xudt chinh nhie néng nghiép, céng nghiép, giao théng van tai va du lich ¢ Thanh Héa.

T khéa: Bién doi khi hdu, nuée bién dang, kinh té - xa hoi.

1. Pit van dé

Thanh Hoa nam & cuc bic cua mién Trung,
1 tinh ¢6 vi tri dia Iy thuan loi - cAu ndi gitra Béc
B0 véi Trung Bo. Vi dién tich hon 11.000 km?
(xép thir 5 so véi ca nudce), ¢ didu kién dia Iy ty
nhién da dang, trong d6 dién tich ving nti chiém
gan 72%, ving dong bang ven bién chiém 28%
s0 V01 ca tinh; c6 tai nguyén thién nhién phong
phu, giau tiém nang nhu dét dai, rung, bién,
khoéng san, du lich. Pay 14 diéu kién thuan loi dé
phat trién kinh té - xa hoi (KT - XH) va an ninh
qudc phong.

Bén canh nhiing thuan loi vé vi tri dia 1i va
tai nguyén thién nhién, Thanh Hoa lai 1a mot
trong nhiing tinh cta Vi¢t Nam chiu tdc dong
manh mé€ cua cac loai hinh thién tai nhu béo, 11,
han han, sat 16, xdm nhap man... Pac biét trong
bdi canh BDKH, su gia tang v& nhiét do; sy thét
thuong vé lugng mura, buc xa, suc giod, cac hién
tuong khi trong - thity van nguy hiém nhu: dong
sét, bao, 1t lut, han han, gié rét, gi6 tdy kho nong,
swong mudi,.. ngy cang dién ra ngoai quy luat
thong thuong ctia n6, dac bi¢t tir 1980 trd lai day,
dudi tac dong cia BDKH, céc loai hinh thién tai
noi trén da gay ra khong it nhitng tham hoa, rui
ro vé nguoi va cua trén dia ban.

2. N¢i dung va phwong phap nghién ciru

TAP CHi KHi TUQNG THUY VAN

2.1. Phwong phap nghién ciru

Bai bao da str dung cac phuong phap nghién
clru sau:

- Phuong phép phan tich, xir i, tong hop tai liéu.

- Cong cu sur dung: st dung phan mém Excel
dé thiét ké cac d6 thi, biéu d6 vé bién trinh nhiét
dg, luong mua cua cac tram khi tugng qua cac
nam cho céc tram Ho6i Xuén, Thanh Hoa, Bai
Thuong, Nhu Xuan, Yén Dinh, Tinh Gia giai
doan 1980 - 2012.

2.2. Ngi dung nghién ciru

2.2.1. Biéu hién bién doi khi hu

2.1.1.1. Bién @oi khi hdu

Bién doi khi hau véi cac biéu hién chinh 1a sy
gia tang nhiét do, nudc bién dang va luong mua
tang 1am cho cac hién tuong thoi tiét nguy hiém
nhu bao, 1t lut, han han, xam nhdp man, gia
rét,... xay ra nhiéu hon, cuong d6 ciing manh
hon, dugc coi 1a mdt trong nhitng thach thic 16n
nhat trong phat trién KT-XH ma khéng mot khu
vuc nao co thé tranh duge, khong mot qubc gia
nao c6 thé mot minh duong dau véi nhimg thach
thirc do BDKH va hé luy ctia n6 gy ra.

Do c6 bo bién dai, thap, hang nim thudng bi
anh huong cua bao, 16¢, luong mua 1on va bién
dong that thuong, Viét Nam duge danh gia 1a
mot trong 5 qudc gia d& bi tac dong cia BDKH
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nhat trén thé gidi. Theo kich ban BDKH ciia Bo
Tai nguyén va Moi truong, dén nam 2100, muc
nudc bién ¢ nudc ta udce tinh s& dang thém 1m va
khi d6 s& anh huong dén 11% dan sd, 7% dat
noéng nghiép sé bi tic dong va tong san pham
qudc nodi sé giam di khoang 10%. Céac dang thién
tai lién quan dén BDKH nhu bio, li lut, han
han, ... gia ting ca vé tan suat 1an do 16n. Dé giam
nhe thién tai, bado v¢€ sinh thai moi truong, phat
trién san xuat, nang cao doi séng nhan dan.
Chinh phu Viét Nam d& sém tham gia, phé chuan
Cong ude khung cta Lién hiép qudc vé bién do6i
khi hau va Nghi dinh thu Kyoto, dong thoi timg
budc hoan thién cac van ban phap luat, tao hanh
lang phap 1y cho cong tac phong chong va giam
nhe thién tai [4, 5, 7].

2.1.1.2. Bién doi khi hdu va thién tai 6 Thanh
Hoa

Biéu hién rd nét 1a cac thién tai nhu bao, 10,
han han, xdm nh@p man,... vdi chu ky ngay cang
ngan, cudng do ngidy cang cao. Trong vong
I1nam tir 1999 - 2009, Thanh Hoa da xay ra 4
tran 1d quét, truot 16 dat lam chét 12 nguoi, cudn
troi 47 ngdi nha, 76 dap nho bi vg, lam hu hai
ning cac cong trinh giao thong va co sé ha tang.
[1,2]

Han hén lién tiép xay ra ¢ khip cac ving
trong tinh, c6 nam lam giam tr 20 - 30% néang
sut cay tréng, giam san lugng luong thuc, anh
hudng nghiém trong té1 chan nuoi va sinh hoat
cua nguoi dan. Cac huyén Nga Son, Ha Trung,
Hau Loc, Hoéng Hoa, thi x3 Sam Son, Quang
Xuong, Tinh Gia c6 nguy co xam nhap man cao,
dic biét do anh huéng cua bio sb 7 thang
09/2005 va s6 5 thang 10/2007, da lam cho
khoang 6.000 ha dat nong nghiép ciia cac ving
néi trén bi nhiém man. [1]

Chi tinh riéng trong 2 nam 2005 va 2007, cac
dang thién tai trén da 1am khoang 30 nguoi thiét
mang, 40 xa cua 8 huyén (voi 25.378 ho dan) bi
ngap trong lii lut, hu hong 7.530 nha cira, gan
80.000 ha ltia va hoa mau bi ngép ting, hdng trén
10 km dé bién, sat 1o hang chuc km dé song, bo
song, 83 ngan ho dan (khoang trén 400.000
ngudi ving ven bién va viing nui bi 1ii quét, nudc
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nhiém bén, nhiém min, anh huodng rat 1én dén
strc khoe cong dong), thiét hai ude tinh khoang
2.500 ty dong. Thién tai 1am gia ting su phan hoa
mirc song dan cu, can trd va lam cham qua trinh
x6a doi, giam ngheo, dac bi¢t ¢ nhiing vung
thuong xuyén phai d6i mat véi thién tai. [1, 2]

Gan day nhat 1a nim 2016, thién tai lam 10
nguoi chét, 2 ngudi mat tich va 3 ngudi bi
thuwong, trong d6 s6 ngudi chét do bdo 1a 1, mua
lii 12 6, giong 16¢ 1 va sét danh 1a 2. Thién tai con
gy thiét hai vé nha ¢, vé noéng- 1am- diém
nghiép, chan nudi, thuy lgi, giao thong, thuy
san,...U6c tinh tong thiét hai bang tién do rét
dam, rét hai 1a 463.000 triéu dong, bao 1a 9.000
triéu dong, muwa va i 342.400 tridu dong, giong
16¢ 14.752 triéu dong [1,2].

2.1.1.3. Céc yéu t6 khi twong - thiy vin ¢
Thanh Héa dwoi tac déng cua BDKH

a) Nhi¢t do

* Nhiét do trung binh nam: Nhin vao hinh 1
biéu dd xu thé nhiét d6 khong khi trung binh nim
trong thoi gian 33 nam (tir 1980 - 2012) tai cac
tram khi tuong Thanh Hoéa (Tram Hoi Xuén,
Thanh Hoéa, Béai Thugng, Nhu Xuan, Yén Dinh,
Tinh Gia) cho thay:

- Tai tram khi twuong Thanh Hoa, xu thé nhiét
d6 khong khi trung binh nam ting 0,0084°C mdi
nam hay tang 0,08°C trong mdi thap ky.

- Tai tram khi tugng Hdi Xuén, xu thé nhiét
do khong khi trung binh nam tang 0,00144°C
mdi nim hay ting 0,014°C trong mdi thap ky.

- Tai tram khi tugng Bai Thuong, xu thé nhiét
d6 khong khi trung binh nam ting 0,0124°C mdi
nam hay tiang 0,12°C trong mdi thap ky.

- Tai tram khi twong Nhu Xuan, xu thé nhiét
d6 khong khi trung binh nam tang 0,0127°C mdi
nim hay ting 0,12°C trong mdi thap ky.

- Tai tram khi tuong Yén Dinh, xu thé nhiét
d6 khong khi trung binh nam ting 0,0094°C mdi
nam hay tang 0,09°C trong mdi thap ky.

- Tai tram khi twong Tinh Gia, xu thé nhiét 6
khong khi trung binh nim ting 0,0234°C mdi
nim hay ting 0,23°C trong mdi thap ky.

Nhu vay, trung binh nhiét d§ khong khi tang
khoang 0,1°C mdi thap ky.

TAP CHI KHI TUQONG THUY VAN
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Hinh 1. Xu thé ciia nhiét @6 khong khi tir 1980 - 2012 tai Thanh Hoa

* Nhi¢t do trung binh thang:

Nhiét d9 trung binh mét s6 thang muia hé tang
tir 0,1 - 0,3°C mdi thap ky. Vé mua dong, nhiét
d6 giam di trong cac thang dau mua va ting lén
trong cac thang cudi mua.

b) Luong mua:

* Xu thé lwong mua trung binh nam: Nhin
vao hinh 2 Biéu do xu thé lvong mua trung binh
nam trong thoi gian 32 nam (tr 1980 - 2012) tai
cac tram khi tuong ¢ Thanh Hoéa (Tram Hbi
Xuan, Thanh Hoa, Bai Thuong, Nhu Xuan, Yén
Dinh, Tinh Gia) cho chiing ta thay xu thé lugng
mua trung binh nim cé sy thay doi, trong do:

- Tai tram Hdi Xuan lugng mua trung binh
niam cé xu thé ting, méi nam ting khoang 2,55
mmm hay tang 25,5 mm/1 thap ky;

- Tai tram Yén Dinh luong mua trung binh

TAP CHi KHi TUQNG THUY VAN

nim c6 xu thé taing, mdi nam ting khoang 2,037
mmm hay tang 20,3 mm/1 théap ky;

- Tai tram Thanh Hoa lugng mua trung binh
nim c6 xu thé giam, mdi nim giam khoang
4,850 mmm hay giam 48,5 mm/1 thap ky;

- Tai tram Bai Thuong lugng mua trung binh
nim c6 xu thé giam, mdi nim giam khoang
5,330 mmm hay giam 53,3 mm/1 thap ky;

- Tai tram Nhu Xuan luong mua trung binh
nim cé xu thé giam, mdi nim giam khoang
8,047 mmm hay giam 80,5 mm/1 thap ky;

- Tai tram Tinh Gia lugng mua trung binh
nam c6 xu thé giam, mdi niam giam khoang
3,259 mmm hay giam 32,6 mm/1 thap ky;

Nhu vay, lugng mua trung binh nam ¢ Thanh
Hoa tir nam 1980 - 2012 ¢6 xu thé giam khoang
2,8 mm/nim hay giam 28 mm trong mdi thap ky.

S thang 01 - 2017



BAI BAO KHOA HQC

y = 2.550x + 1702.
H6i Xuan Thanh Héa y =-4.850x + 1771.
R(mm) R(mm)
2500 3000
« A 4 2500
2000 %) ,'\ [ N LA i NN 4 2000 \ A P "
1500 \/t \ f y, M VH m A N Mo
1500 ¥ i
1000 bj \J v Mo
1000 -
500 500
0 - 0
Nam Nam
1980 1984 1988 1992 1996 2000 2004 2008 2012 1980 1984 1988 1992 1996 2000 2004 2008 2012
Bai Thuwong y = -5.330x + 2062. Nhw Xuan y = -8.047x + 1815.
R(mm) R(mm)
3500 -+ 3000 -
3000 - 2500 - A
2500 ]S 2000 \ ‘i
ot &* A I~ ~v—\~ N[ M
o re % A LA 1% a
2000 W 3 ‘V'v N w00 | (Y Y N [J ‘"’ VTN NGRTT V".
1500 - &/ ¢ 1000 4
1000 -
500
500 -
0 i — e —
0 « Nam
N3m 1980 1984 1988 1992 1996 2000 2004 2008 2012
1980 1984 1988 1992 1996 2000 2004 2008 2012
50 Binh y=0.037x +1513. Tinh Gi y =-3.259 + 1864.
~ envin . 1 i
300G ik i 300G k)
2500 2500 \ A
2000 |\ A A\/ﬂ /W b 2000 P " f\ 0 A
1500 7 L ,1 » e N / LJ{ 1500 - \\ v '\M
000 || M| M & V \V 1000 - J
500 - 500 -
0 0
1980 1984 1988 1992 1996 2000 2004 2008 013 1980 1984 1988 1992 1996 2000 2004 2008 013

Hinh 2. Xu thé cua lwong muwa tw 1980 - 2012 tai Thanh Hoa

* Lugng mua trung binh thang:

C6 xu thé lugng mwa mua giam di trong
thang 7, 8 va tang 1én trong cac thang 9, 10, 11,
mua phun giam di r0 rét.

¢) Muc nudc bién dang: Theo kich ban trung
binh (B2), myc nudc bién s& dang 30 cm vio
nam 2050 va cudi thé ky 21 s& dang khoang 75
cm so véi thoi ky 1980 - 1999 va s& dem dén
nhiéu thach thirc cho cc ving sinh thai néng
nghiép ven bién [7,8].

d) Hién tuong ENSO: Theo GS. TSKH
Nguyén Dirc Ngit ENSO ¢6 tac dong manh mé
dén cac yéu t6 khi tuong, thiy van [9].

Nhu vay da c6 nhimng bang ching ching to
BPKH toan cau di kéo theo sy BDKH & cac khu
vuc khac nhau trén thé giéi, trong d6 c6 tinh
Thanh Hoa. Biéu hién nhitng bién doi nay thé
hién & céc gia tri nhi¢t d, lwgng mua cyec tri (cuc
dai, cuc tiéu) ngay cang cuc doan hon, hoat dong
cua bado, xody thuan nhi¢t déi cling trd nén phirc
tap hon. Pac biét cac hién tugng khi hau cuc

doan ciing c6 nhitng ddu hiéu bién doi tiéu cuc
hon va sy nguy hiém cua nhitng bién dong nay la
tir nhitng thién tai cuc doan, c6 thé din dén
nhitng tham hoa khon luong. Dién hinh 1a 1i lut
xay ra hoi thang 10/2007 trén séng M4, muc
nudc dinh 1t 1a 13,24 m cao hon so véi 1t lich st
nam 1927 (13,20 m) la 0,04 m; trén song Lén
muc nudc dinh 10 1a 6,95 m, cao hon Id lich st
nam 1973 (6,81m) la 0,14 m; trén song Budi la
14,25 m, cao hon i lich str nam 1996 (13,39) 1a
0,86 m; Trén song Chu muc nudc dinh Id la
20,64 m, thap hon dinh 1@ lich st nim 1962
(21,54 m) 1a 0,90 m. Phai di doi 21.000 hg,
85.000 khau. Trén 1ii nay da lam sat 16 hon 100
m dép chinh hd Cira Pat (dang thi cong), cubn
tréi 600.000m? dat, udc thiét hai gan 200 ty
ddng. Nudc séng Chu ding cao lam cho hon
2.300 ngd1 nha vé1 12.386 nguoi thudce 7 xa ven
song cua huyén Tho Xuan (Xuan Lai, Xuan
Thién, Xuan Tho, Xuan Hai, Xuan Hoa, Xuan

Yén va Xuan Vinh) ngap sau trong nudc, c6 noi
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nuoc da ngap toi 8,35 m [1].

bé song Buoi bi vJ, thi tran Kim T4n bi ngap
voi muc nude 1én toi 13,6 m, cao hon bao dong
cap 3 12 0,74 m va vuot 1d lich st nam 1996 1a
0,2 m. Py la tran Iii 16n nhat quan tric duoc tir
trudc toi nay (chi sau tran [ lich st 1962) [1, 2, 3].

2.2.2. Tac dong cua BDKH toi KT - XH

a. Poi v6i san xuat nong - 1am - ngu nghiép

- Nhiét 4o, lugng mua, s6 ngay néng la nhiing
yéu t c6 tac dong manh m& dén sinh trudng,
thoi vu va nang suat cy trong, vt nudi, lam ting
nguy co lay lan va phat trién sau, dich bénh. ..
gay ra cac thi¢t hai vé co s vat chat. Vi vay,
BDKH tac dong 16n dén san xuat nong nghiép
va an ninh luong thyc.

- Nhi¢t d¢ tang cao va kéo dai dan dén lugng
nuéc boe hoi manh, didu nay s& gy ra nhiéu
ving thiéu, hut nudc va c6 thé dan dén gia tang
han han, chay rung, xd&m nhap man & cac vung
ven bién nhu Nga Son, Hau Loc, Hoang Hoa,
Quang Xuong.

- Nhiét d6 gia tang lam cho thoi vu cay trong
bi thay d6i, doi hoi phai thay doi k¥ thuat canh
tac cling nhu cac loai giéng cay trong phut hop hon.

- Néng néng, han han kéo dai s& gay nén tinh
trang dat dai bi kho can. Nhiéu dién tich dat
trong laa nudc da phai chuyén doi thanh dat
trong mau, nhiéu ving chuyén canh nguyén liéu
ché bién bi thu hep do khong du nudc tudi.

- Thay d6i lwong mua va ché d6 mua dan dén
tinh trang han han, thiéu nude vé mua kho, do
nhiém man tiang 1én va gay ngap lut vao mua

TAP CHi KHi TUQNG THUY VAN

Hinh 3. Nuéc bién ding cao xdam thuc tai xid Qudang Cu - Sam son (28/6/2010)

mua, gdy kho khan rat 1on cho san xuét nong
nghiép noi chung.

- Sy gia ting myc nudc bién, nude bién dang
lam tang nguy co dién tich dat canh tac bi nhiém
man, lam x61 mon va bac mau cac vung dat nong
nghiép. Nudc bién dang 1am nguy co anh hudng
dén dat canh tac, nhu & cac huyén Nga Son, Hau
Léc, Hoéng Hoéa, Quang Xuong, Sam Son va
Tinh Gia. Hang ndm bi anh hudng do xam thuc
man va triéu cudng, dd man trong dong sé c6 thé
tang trén 3%o, diéu nay gay tac hai cho cac loai
ciy trong, giam ning xuat.

- Muc nudc bién dang lam sy an toan hé
thong dé song, dé bién va hé thong hd chira bi de
doa cao hon, ché d6 dong chay ven bo thay doi
gay x06i 16 bo, giam kha nang ti€u ty chay, dién
tich va thoi gian ngép Ung ting 1én tai nhiéu khu
vuc, nhiéu hé thong thuy loi khong dap tmg duoc
yéu ciu tiéu, cling nhu cip nudc. Sy gia ting
muyc nudc bién 1am cho cho triéu cuong trong
bdo gia ting, cac hé thdng dé bién bi de doa,
ngap ung dat nong nghiép, dan dén tinh trang
nhiéu viing dat nong nghiép sé& bi bo hoang.

- Gia tang vé luong mua, dat bi rura troi, xoi
mon dét, 1am ting qua trinh bac mau thoai hoa
dat trén nhitng khu vuc rong 16n.

- Nuéc bién dang lam ting nguy co ngap lut,
nude bién xAm nhap sdu vao noi dong, dong
rudng, nude ngot bi nhiém man, giy nén nhiéu
hé luy cho doi séng va san xuét cling nhu bao vé
ngudn tai nguyén dat.

' S -. -
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Theo két qua thong ké ctia Ban chi huy phong
chdng thién tai va tim kiém ctru nan tinh Thanh
Héa, nam 2016, mua 10 lam thiét hai 1.892 ha
lta, 1.271 ha hoa mau, 166 ha di¢n tich cay an
qua, 4.265 ha rimg trong tap trung, lam chét va
cudn troi 8 con gia stc 16n, 48 con lon, 2.244 con
gia cAm, 147 ha dién tich nudi ca truyén thong va
nudi ca 16ng do mura I 1am bi thiét hai; rét hai rét
dam lam thi¢t hai 10.000 ha laa, 2.300 ha cay
hoa mau, rau mau, chét 2.495 con gia suc, 562
con lgn, 85 con gia cam [17, [2].

b. Pdi voi cong nghiép va du lich

- Su gia tang vé luong mua: Mua, 1l [6n lam
ngap lut cac khu vuc, cum cong nghiép, 1am han
ché va thu hep quy dét phat trién cong nghiép,
han ché qua trinh van chuyén va phan phbi hang
hoa. Bén canh d6, nd tac dong dén ngudn nguyén
- vat lidu, dén cac nganh cong nghiép khac, lam
giam san luong va nang suat san pham cac nganh
lién quan.

- Muc nudc bién dang: Cé thé néi chiu anh
huong ning né nhat do nudc bién dang, d6 1a cac
khu vuc du lich sinh théi, cac bai tim. Vi vay,
BDKH din dén nudc bién dang 1a didu hét stc
dang lo ngai, anh huong 16n dén phat trién nganh
du lich. Nudc bién dang sé truc tiép tac dong tiéu
cuc dén cac cong trinh xay dung, co so vat chét
khu du lich, cac khu sinh thai, du lich ving ven
bién bi anh hudng rat nghiém trong.

Theo két qua thong ké ctia Ban chi huy phong
chéng thién tai va tim kiém ctru nan tinh Thanh
Hoéa, nam 2016, thién tai lam 92 cot dién bi d6 va
gdy, trong d6 bao 1a 15 cai, mua 11 4 céi va giong
16¢ 73 cai [1], [2].

c. Bdi v6i giao thong van tai

Pbi voi nganh giao thong van tai (GTVT),
BDKH voi cac hién tugng cuc doan ctia thoi tiét
anh hudng dén hiéu qua vén tai ¢ tat ca cac loai
hinh giao thong: duong bo, sit, thuy, hang
khong, anh huong khong nhé dén phat trién kinh
té, xa hoi.

BDKH va nudc bién dang di gy ra syt lun,
ngap lut nhiéu tuyén giao thong, gia ting sat
truot, x6i 16 mat, nén duong lam cac phuong tién
giao thong khong luu thong dugc, gy ach tic,
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gia tang tai nan giao thong duong bg. Puong xa
bi cit dt nhiéu doan, nhiéu tuyén duong dia
phuong sau bio lii hang tuan van bi ngép lut, ach
tic, giao thong di lai khé khan.

Nim 2016, mua i lam 1 diém trén duong
giao théng trung wong bi hu hong, 4 diém trén
duong giao thong dia phuong bi sat 16 nghiém
trong, trong d6 570 m duong sat 16, hu hong,
3.730 m dudng bi ngap, 12 cau cong bi hu hong,
bdo nhin chim 2 tau c6 cong xuat dudi 20 CV
va 1 tau c6 cong sudt trén 90 CV [1], [2].

3. Giai phap

- Giam phat thai khi nha kinh trong linh vuc
cung ung, ti€u thu nang lugng;

- Giam phat thai khi nha kinh trong quan li va
ci thién k¥ thuat nong nghiép, dién hinh nhu
han ché hién tuong nguoi dan dbt rom ra sau khi
thu hoach lua, u phan tr thyc vat khong diung
quy trinh, chat thai khéng dugc chon lap, xir 1y
dung quy dinh, chét thai trong chan nudi xa thai
tryc tiép ra moi trudng;

- Ngan chin pha rimg ngoai ké hoach, nghiém
cAm pha rimg phong hd, ring dic dung, ting
cudng trong rimg phu xanh dat trong ddi troc.
Hién nay ty 1€ che phu rirng cua Thanh Hoa dat
43%. Tuy nhién dién tich rung giau va trung
binh, rung tu nhién bi suy giam nghiém trong.
Nhirng huyén giap Lao c6 dién tich ring giau va
trung binh bi chit pha nhiéu (huyén Quan Son,
Quan Hoa, Thuong Xuan). Can phai tién hanh
khoanh nudi, tai tao, trong rimg bang cac bién
phép 1am sinh. Muong Lat, Nhu Xuan va Lang
Chanh 1a 3 huyén tiéu biéu cta Thanh Hoa thuc
hién t6t cong tac trdng rimg va bao vé ring, ty 18
che phu rung lién tuc tang nhanh trong nhiing
nam gan day.

- Xay dung cac chuong trinh quan ly rung:
Thanh Hoa da va dang thyc hi¢n dy an rung va
dong bang Viét Nam (Dy 4n VED) giai doan 5
nam (2012 - 2017). Muc tiéu cua du 4n cha yéu
1a hd tro st dung dat, cai thién quan 1y rimg bén
virng, nham 1am cham, dimg va dao nguoc qua
trinh phat thai do mét ring, suy thoi rimg va khi
thai tir cic canh quan khac, dong thoi tan dung
co hoi tiép can cac ngudn tai chinh vé giam phat
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khi thai. Dén nay, du 4n da hod trg cho tinh xay
dung ké hoach phat trién nganh tre, ludng, gop
phan 1am thay doi va nang cao nhan thirc cia can
b, thu hit cac ngudn dau tu trong nudc va mo
ra co hoi tiép can v6i cac ngudn tai chinh qudc té
tai tro cho cac hoat dong tmg phé vai bién doi
khi hau cua tinh nha.

- Phong chdng chay rimg c6 hiéu qua: Thoi
tiét ndng nong va kho cua nhing dot gid Lao thoi
dén nhiing canh rimg hdn giao nira gd, nta, vau,
c6 tranh, lau lach & Thanh Hoa, két hop véi tap
tuc d6t rimg 1am nuong ray dang con kha phd
bién & cac xa ving cao, ving bién gidi giap Lao
da dem lai mot mbi nguy co chdy ring rat cao.
Vi vdy cong tac phong chdng chay ring ludn
duogc dia phuong coi trong.

- Giam phat thai khi nha kinh trong hoat dong
cong nghiép, giao thong vén tai. Theo két qua
nghién ctru vé 6 nhiém moi truong khong khi
trén dia ban thanh phd Thanh Hoa gan ddy cho
biét: mirc d6 6 nhiém moi truong khong khi cta
thanh ph Thanh Hoa ngay cang tré nén nghiém
trong hon, c6 kha nhiéu diém trong khu vuc
thanh phé da vuot mic cho phép theo QCVN.
Mot s6 diém nhu Ngi 3 voi, phuong Dong Vé
vuot ngudng cho phép lén tdi 215.5%; Nga 3

Nhdi, Phudng An Hoach 13 200.6%,...Hau hét
céc diém nay déu l1a cac diém nit giao thong
quan trong cua thanh phd Thanh Hoa, noi c¢6 s6
luong tham gia giao thong rat cao ciing nhu cac
hoat dong cong nghiép, sinh hoat hang ngay sinh
ra cac chat gay 0 niém nhu CO, NOX, va dic
bi¢t 1a bui... vugt mirc cho phép so voi QC-
CLMT. Vi vy, can c¢6 nhitng giai phap hiéu hiéu
dé giam thiéu 6 nhiém moi trudng khong khi néi
chung, han ché phat thai khi nha kinh néi riéng
1am bién d6i khi hau.

4. Két luan

Thanh Hoa 1a mét tinh c6 vi tri dia ly thuan
loi, 1a diém ndi gitra ving Bic B voi Trung Bo.
V61 dia hinh da dang, tai nguyén thién nhién
phong phu, rat thuan loi cho phat trién KT-XH,
nhung noi day thudng xuyén chiu nhiéu ton that
thién tai ké ca ngudi va clia, nhat 1a nhitng nim
gan day dudi tic dong cua BDKH, day 1a nguy
co hién hitu d6i v6i muc tiéu x6a doi giam nghéo
va 1a nguy co tiém tang ddi voi su phat trién bén
virng va viéc thuc hién cac muc tiéu thién nién
ky & Thanh Hoéa noi riéng va ca nudce ndi chung.
Do vy can phai thuc hién t6t, thuc hién thanh
cong ké hoach hanh dong tmg ph6 véi BPKH.
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CLIMATE CHANGE AND NATURAL DISASTERS IN THANH HOA

Lé Kim Dung
Hong Duc University

Abstract: The research studies about Climate Change (CC) and natural disasters in Thanh Hoa
province. Results of the research has shown that average temperature increases 0,1°C per decade;
rainfall reduces in July and August and rises in September, October and November,; sea level in-
creases from 2,5 cm to 3,0 cm per decade; ENSO phenomen increasingly and strongly has impacts
on weather and climate characters of Thanh Hoa. Therefore, the natural disasters such as storms,
floods, droughts, salty intrusion with shorter periods and higher intensity that impact to main trades
as agriculture, industry, transportation and tourism in Thanh Hoa.

Key words. Climate change, sea level rise, Socioeconomic.
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PO PAC TINH TOAN LUU LUQONG DONG CHAY BANG
THIET BI SONG SIEU AM THUY LUC KET HQP
MO HINH MO PHONG SO

Dwong Van Khanh
Trung tdam Mang ludi khi tuwong thuy van va moi truong

Tém tit: Tang dé chinh xdc cia do dac heu lwong dong chay la van dé dwoc rat nhiéu nha
ky thudt thity van trén thé giéi quan tdm nghién ciru phdt trién cdc cong nghé do méi. Bai bdo nay,
nham giGi thiéu mét phwong phdp do heu heong dong chay méi dwge nghién ciru dp dung & Nhdt
Ban: xdc dinh toc dp dong chay trung binh mdt ngang bang sir dung song siéu am thiy liee két hop
Vvéi mé phéng sé sw phéin bé toc dp mdt ngang, goi tdt la hé thong ATENAS - hé thong do heu lwong
méi. Hé thong ATENAS dwoc nghién civu thir nghiém, do dac lién tuc, on dinh va kiém chirng trén
Song Tone voi do rong mat ngang song khoang 500m, luu lwong dong chay khoang 4000m’/s trong
mua lii (heu leong dong chdy 1om, van chuyén bun cdt déay séng nhiéu, gdy sai s6 1om trong xdc dinh
toc dg dong chay phén bé tai mdt cdt ngang tuyén do).

Tw khéa: ATENAS, song Tone, luu lwong dong chay.

1. Pit vin dé

Nhim ting cudng d6 chinh xac cua gia tri do
va kha nang ap dung cho nhiing song 16n, mot
s6 phuong phap do dac méi dd duogc phat trién,
trong d6 c6 phuong phap ky thuat két hop giita
mé phong sb ctia phan bd luu tée dong chay vai
do dac luu tbc trung binh dong chay theo mat
ngang tuyén do luu luong, d6 1a Hé thong do luu
lugng ATENAS (Advanced Technology of
Numerical simulation of velocity distribution
and hydroAcoustics - Cong nghé phat trién mo
phong sb su phan b toc d6 va siéu 4m thity vin).
Hé thong nay dugc lap dit do dac, kiém chimg &
ha luwu cua séng Tone (co mit cat ngang tuyén do
16n). Do lién tuc luu lvong dong chay trong nam
tr muia kho sang mua 1t (muc nude thap nhit
dén muc nudc I%i). BS chinh xac duogc kiém tra,
xem xét & cac cip muc nude khac nhau, ap dung
do luu lugng dong chay bang phuong phap nay
ddng thoi v6i do biang phuong phap truyén
thong.

2. Mt s6 ton tai trong do dac dong chay
hién nay

Thong thuong, do dong chay roi rac, khong
lién tuc, gia tri lugng dong chay dugc xac dinh
bang tong cac gia tri luu lugng bd phan mat
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ngang.
Q=> kiViAi (D

Trong d6: Vi Toc d6 dong chay bo phan; kihé
s6 kiém chung, Aidién tich bg phan.

Khi do luu lwong bang phuong phap do phao
ndi, két qua do dac s& khong cao do bi anh hudng
ctia dong chay rdi (gay ra boi dia hinh day song,
cong trinh trén song khac) va cac yéu té anh
hudng khac.

Néu do toc d6 dong chay mit (bang song
radio, song siéu am hodc béng thiét bi camera st
dung dé theo dai su di chuyén cua phao) s& gap
khé khén trong cac diéu kién sau: Gi6 manh,
mua to hodc co tuyét, suong mu; Tbc do dong
chay nho.

Thém vao nita, cac nhan t6 kiém chimng lai
mang tinh tuong ddi va khong xac dinh duoc
trong diéu kién hién nay (Nhan t6 kiém ching
thay d6i phu thudc vao sy phan bé tée do tai mdi
vi tri do va thay ddi theo cac 16p dong chay), dic
biét rat kho xac dinh tai cic vi tri do khong
thuong xuyén hoac khi gap 1i 16n, hodc bi anh
huodng thuy triéu va dja hinh day song tai mat cat
do khong d6i xung, thay d6i manh,....

Do luu lugng dong chay theo nguyén ly siéu
am Doppler bi han ché khi do & cac song co toc
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d6 dong chay nho va thuc té rat kho giam sat lién
tuc luu luong dong chay.

Po luu luong dong chay bang thiét bi do
HADCP (6), két quia do khong cao do mot s6 han
ché k§ thuat:

+) Xéac dinh téc d6 ¢ nhiing vi tri khéng do
dac duoc truc tiép;

+) Han ché cua d6 rong song (song qua rong
do dac khong dam bao chinh x4c);

+) Nhitng vi tri ¢6 hién tuong chay réi, quan
cuc bo két qua do khong chinh.

Mot s6 van dé k¥ thuat do dac luu lugng dong
chay hién nay can dat duoc:

- Po lién tuc tdc do dong chay cuc bo voi do
chinh xac cao doc 1ap voi cac diéu kién tinh trang
xung quanh vi tri do;

- Phdi x4c dinh dugc nhan t6 kiém dinh téi uu
phan anh dugc su phan bd tde d6 tai cac vi tri do
ddc 1ap riéng ré.

3.Po luu lwgng dong chay bing cong nghé
ATENAS

3.1. Dac tinh cia ky thudt do lwu luwong
dong chay ATENAS

Dé giai quyét 2 van dé trén va ting do chinh
xac trong do luu luong dong chady, ky thuat
ATENAS duoc sir dung: do toc do dong chay
lién tyuc vo1 @6 chinh xac cao, tham chi ¢ nhiing
song c¢6 mit cat ngang 16n, khong phu thudc vao
céc diéu kién hién trang xung quanh vi tri do tac
dong va “hé s6 diéu chinh tdi vu” duge xac dinh
bﬁng k¥ thuat s6.

a) Po lvu lwong dong chay o song lon

Phuong phap nay, téc do dong chay trung
binh mét ngang song dugc xac dinh tir nhitng su
khac nhau (sai phan hoa) cia thoi gian truyén
sung soéng 4m di chuyén theo cac hudng sién
ngang qua mit cat ¢ thuong va ha luu mit cat
tuyén do phu hop véi phan bd toc do dong chay
(Téc do dong chay khong bi anh hudng cua nhiét
do nude, d6 man - nhan tb 1am thay doi tée do
truyén ctia am thanh trong nudc).

Nhan té chinh hép thu va 1am ton that, suy
giam cac song 4m truyén trong nudc tir dau do
phat ra 1a phu sa, chat lo ling. Dé lam giam ton
that nay, tin sd song 4m phai thap. Pau do song
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am tan s6 28 kHz cho két qua do t6t hon (sur suy
giam tin hiéu cta séng am tan sb 28 kHz s& giam
di 1/3 so v6i thiét bi song am tan s6 20 kHz, khi
phu sa lo ling chat ran ¢6 kich thudc téi 20 pm)
duoc st dung dé thay thé cac thiét b tan sb thong
thuong khoang tir 100 - 20 kHz. Sy hép thu cua
cac song siéu am tan sb thap 1a rat nho khong
dang ké trong khoang cach dugi 1000 m.

b) Xdc dinh hé sé hiéu chinh t6i wu bang ky
thudt mé phong s6

Phuong phép kiém chting SIMK st dung
phuong trinh Reynolds d6i voi chat 1ong khong
nén dugc, phuong phap sai phan phu hop linh
hoat cho cac 16p nat ludi tinh toan song ngoi.

Yéu t6 hiéu chuan (SIMK) 13 sy md phong
ché do dong chay & cac muc nudc khac nhau, co
d6 chinh xac +/- 3% [5]. Yéu t6 hiéu chuan la
mot ham cua muc nude (w), va chiéu cao cua
duong am (d); k (d, w).

3.2. Kiém chirng hi¢n trwong dé chinh xdc
ciia phép do lwu lwong cho song lon

Str dung ATENAS dé kiém ching do dong
chay tur dong chay nhoé toi dong chay Id 16n
(ngap lut), & Sawara doc theo ha luu song Tone
(luu vue song rong 41 km tinh tur cura song). Cac
dau do siéu am duoc gin két bang cac coc PHC
dat gan hai bo song. Chiéu dai duong am 1a 381
m. Cac 16p duong soéng si€éu am dugc minh hoa
trong hinh 1. Véan toc dong chay duoc do 10
giéy/lﬁn va luu lugng dugc xuét 5 phﬁt/lf?m, do
trong khu vuc vé phia ha luu 1 km va thuong
nguén 2 km tinh tr vi tri do, theo duong di
chuyén tinh trung binh.

Yéu t6 hiéu chuén 1a mot ham caa muc nude
duoc x4c dinh theo phuong phap hiéu chuin
SIMK trudc khi cai dt. Trong d6 vén téc dong
chay dugc mo phong chi tiét trong hinh 2. Hé sd
nhdm ctia 10ng song theo chidu cao kénh nudc
duoc lya chon dya trén gia tri tham khao cua Co
quan khao sat dia chit Hoa Ky.

Quan tric bang cach di chuyén thiét bi do
ngang song (thiét bi dat trén tau) dé thu dugc van
tbc dong chay trung binh do doc theo dudng
song siéu 4m va yéu t6 hiéu chudn. Cac thong sd
ctia thiét bi do duogc chi ra trong bang 1.

TAP CHI KHI TUQONG THUY VAN
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Hinh 1. Lép thang dimg va nam ngang cia
duong song siéu am o tram Sawara trén song
Tone, Nhat Ban.

Van tdc dong chay twong dbi dugc do & 16p
chu luu phan bd toc dd. Do 16n van tde dong
chay dugc higu chinh bai tée do dich chuyén tau

Bang 1. Pdc trung ciia 16p toc do

Flaw Vitlocily

ﬁ HIGH
E MIDOLE

_ELG‘H’

Hinh 2. Mé phong si phin bé toc dé dong
chay mat ngang cua Song Tone (Nhat Ban) xac
dinh boi phwong phdp kiém chitng SIMK
theo boi cac vét song siéu am & dudi day tau trén
co s& gia dinh rang long song dung yén (tinh

dung).

Loai Pac trung L R T ]
sk i <]
Dang Workhorse (RD | RioGrand - RD £ X ' o
Instrments) Instrments) ADCP E [ I -
ADCP i o ,jaﬁ _
Tan s6 1200kHz § ool Memero 6% ]
Do rong Cell 50cm 20cm L b Lavar s (12 +1 fw)
é [ F Lo @1 P 3 _1|
Sw hi¢u Bottom tracking o [ouame ]
chuﬁntécd@ Clic déu vét sicu dm & da o T} 3 is
thuyén dc dau vét siéu dm ¢ day Pl salnally (STENAS) bl
Phan mém Winriver Hinh 3. So sanh giﬁ'artr,i s6 toc dg do
, ] ATENAS tinh ra va toc do dong chay
Giédi han toc Thap va trung Cao . Y S A
e, . trong l6p phdn bo tai moi do cao do dac
do dong chay binh . ,
dong chay

3.3 Vin téc dong chady trung binh doc theo
dwong séng siéu Gm qua mdt cit ngang song

a) So sanh véi si phin bé van toc dong chay
tai mdt ngang

So sanh van toc dong chay trung binh mat
ngang song & d6 cao do khac nhau do bang
ATENAS va sy phan bd van toc dong chay tai
mdi diém do trén mat ngang dugc minh hoa tai
hinh 3. Cac gia tri duoc cho 14 tot trong pham vi
do tr -0,1 (dong chay nguoc) - 0,8 m/s.

ATENAS thong qua siéu am tan s6 thap va
xtr 1y tin hi¢u cho céc tin hi¢u budc song dai co
thé do van téc dong chay twong tu hodc ¢ mirc
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d6 chinh xé4c cao hon so véi nhitng quan tric sy
dich chuyén cta su phan b van toc dong chay
tai mat ngang. Tuy nhién, Két qua s& thién thap
trong khoang phan bd vén téc dong chay tai mit
ngang nam trong pham vi 16n hon 0,8 m/s (theo
Kimizu va cac cong su [4].

b) Xem xét viéc wéc lwong thap cia sw phén
bé vin toc dong chay tai mdt ngang

Nguyén nhan wéc luong thap tbc do chuyén
dong cua bun cat day 1a do s6 lidu cua 16p phan
b van tdc dong chay tai mit ngang do dugc.

Véc to van tdc tau nguoc hudng véc to dong
chay (gia dinh twong tng vai toc d6 di chuyén
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ctia bun cat day). Toc do di chuyén trung binh
clia ctia bun cat day duoc wdc tinh bang trung
binh thanh phan vén téc tau doc theo duong dich
chuyén. Cac gi tri toc do bun cat day udc tinh
duoc so sanh vai the d6 dong chay trung binh.

Két qua tinh toan dyua vao quan hé gitra toc
d6 dong chay trung binh véi tbe d6 trung binh
chuyén dong bun cat day tai hinh 4. Phan b6 16p
toc do dong chay 16n trong song thuong bi anh
huong dang ké boi sy di chuyén cta bun cat day.
Trudng hop nay, sai s6 do c6 thé khic phuc bang
su dung mot GPS dé xac dinh chuyén dong bun
cat day dé hiéu chinh van tdc thuyén do.

ATENAS khong bi anh hudng boi chuyén
dong bun cat day, do 1éch van toc dong chay hién
thi anh huong trén nhitng quan trac di chuyén
thiét bi do trén mat ngang cua vén toc gy ra boi
chuyén dong bun cat day. Tc do di chuyén trung
binh cua tai trong ddy c6 thé dé dang udc tinh
néu ATENAS duoc két hop v6i mot profile van
toc duong di dudi day.

E ﬂ" _ll_l_ T Ll -I L] T | | | 1 T T L 1]
i_?ll ] -.Ith‘l:‘_hEprmhr s

gasmim & _1
s :
;}m
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Hinh 4. Toc do di chuyén bin cat déy dwoc xdc
dinh dva vao sw phan bo toc do

Kiém tra tinh phii hop cta yéu té hiéu chuin
dugc xéac dinh dya vao sy phan bd 16p van tde
thang dimg ctia cac phép do mé phong va thuc té
do (profile thang dimg cua van toc dong chay,
V(d), dugc xac dinh dua vao cong thuc

0
V(d)zk(d,w).A

)
V6i k(d,w) 1 phan bd thang dimg cta yéu to
hiéu chuan duoc xac dinh bang phuong phap
hiéu chuan SIMK; Q la luu luong do bang
ATENAS va A 1a dién tich mat cét ngang.
Hinh 5, chi ra sy phan bd 16p van téc thang
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dung twong ddi t6t trong thuc té véi luu luong tir
-150 - 1400 m*/s, khong bi anh hudng boi sy di
chuyén ctia bun cat day (SIMK da dugc dung dé
mo phong su phan bb véan toc dong chay trong
kénh song v&i do chinh xac cao).
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Hinh 6. So sanh do lwu heong dong chdy bang
phirong phdp ATENAS va phuong do bang su
phdn bé vén téc (profile) trén mdt ngang.

3.4. Sai sé phép do luu lwong ciia ATENAS

Trong cac phép do thu dugc su phan bd 16p
van toc thang dung (phuong phap do kéo thuyén
mang thiét bi do qua séng), cac van toc dong
chay tai nhiing khu vuc khong do duoc 16p sat
mat nudc, dudi long song va ca hai bo song duoc
wdc tinh bang phuong phap ngoai suy.

Do luu lugng bang ATENAS, céc trudng van
t6 cia ATENAS gan nhu chinh x4c giéng nhu
truong phan bd van toc tai mat ngang (phuong
phap do kéo thuyén mang thiét bi do qua song)
ddc 1ap voi hudng dong chay ( Hinh 6).

Do d6, bang cach két hop siéu 4m tan s thap,
xtr ly tin hi€u thich hop cho céc tin hi¢u budc

TAP CHI KHI TUQONG THUY VAN

S$6 thang 1 - 2017

2



BAI BAO KHOA HQC

song dai va mé phong sd phan bd van téc dong
chay, luu lugng song co thé duoc do lién tuc
dong chdy véi mue do chinh x4c cao ngay ca
trong céac song 16n.

Sai sb phép do luu lugng udc tinh cho
ATENAS cho van toc dong chay 13 +/- 0.6%. Su
sai léch twong d6i trong ddi trong viée xac dinh
yéu t6 hiéu chuan 1a khoang +/- 3%, dya trén cac
két qua cua phuong phap hiéu chuan SIMK
trong qua khir. Sy sai léch twong dbi trong tinh

toan luu lwong dong chdy mit cit ngang la
khoang +/- 1% dua trén d¢ chinh xéac khao sat
thuc té ngoai song.

4. Kiém ching thue té do luu lwong mua
lii & Sawara trén song Tone vao thoi gian mua
rat 16n chiu anh huéng ciia con bio s6 22

Cac két qua do luu lugng ty dong lién tuc
bang ATENAS trong giai doan nay cho thay
ATENAS d3 do luu luong lién tuc tir gan 0 dén
hon 4000 m*/s ma khong c6 hong hoc (Hinh 7).
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Hinh 7. Muc nwée va leu lwong dong chay do dwoce bang ATENAS tai Saware trén séng Tone
trong diéu kién mura 16m anh huéng cia con bdo ngay 22 thang 10 nam 2004.

5. Két luin

Do luu lugng bang cong nghé ATENAS (két
hop mot mé phong sb ctia phan bd van tée dong
chay va phép do van tdc dong chay sir dung song
siéu 4m tan sb thap) 1a giai phap do c6 d6 chinh
XA4c cao.

Str dung siéu am tan s thap trong phuong
phap thoi gian truyén siéu 4m da cai thién hiéu
sudt truyén & cac song c6 do duc 16n (nhiéu phu
sa) va stir dung thuat toan xu 1y tin hiéu bd sung
cho siéu am budc song dai cling giup cai thién
tinh chinh xac ctia phép do thoi gian truyén van
tdc. Van tbe dong chay c6 thé dugc do lién tuc
v&i do chinh x4c cao hon so véi do vén toc dong

chay bang phuong phap truyén thong (phuong
phép do ngang qua song);

Hé thong do luu lugng ATENAS da duoc thir
nghiém thuc té trong mot song 16n trong diéu
kién 1t va dong chay binh thuong; do dugc luu
luong dong chay ¢ song c6 dong chay nguoc va
lru lwong 16n dén 4000 m¥/s trong mot séng 16n
rong khoang 500 m. B9 chinh xac cua phép do
duoc danh gia 1a tuong tu hodc cao hon so véi
cac cong ngh¢ do luu lugng khac hién nay;

Trong tuong lai, cin nghién ctru tiép sir dung
ATENAS do ¢ cac song c6 do duc cao cling nhu
do luu lugng dong chay ¢ vung ctra song co su
xam nh@p man, anh hudng triéu manh.
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DETERMINING CROSS-SECTIONAL MEAN FLOW VELOCITY BY
HYDROACOUSTICAL MEASUREMENT OF LOCAL VELOCITY IN
CONJUNCTION WITH NUMERICAL SIMULATION OF VELOCITY
DISTRIBUTION
Duong Van Khanh - Center for Meteorology, Hydrology and Environment

Abstract: River discharge is a principal, and a significant hydrological quantity for river plan-
ning, management, and environmental conservation. To obtain precise measurements of discharge,
techniques were developed for determining cross-sectional mean flow velocity by hydroacoustical
measurement of local velocity in conjunction with numerical simulation of velocity distribution. This
new discharge measurement system “ATENAS* was installed in the Tone River, and its measurement
performance for a river 500m wide verified. The accuracy obtained is comparable to or better than
that of the commonly used velocity profiler. Reverse flow discharge to 4.000 m*/s was continuously
and stably measured by ATENAS, whereas estimated discharge obtained by floats was unstable dur-
ing flooding. In the case of a high volume of discharge, the velocity profiler underestimated flow ve-
locity. This was thought to be due to bed load motion.

Key words: ATENAS, Tone River, flow discharge.
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DPANH GIA MUC CANG THANG NGUON NUOC
LUU VUC SONG MA

Hoang Thi Nguyét Minh!, Nguyén Ngoc Ha?

'Treong Pai hoc Tai nguyén va Moéi truong Ha Noi
2Trung tdm Quy hoach va diéu tra Tai nguyén nuéc Qudc Gia

Tém tat: Theo tiéu chudn quoc té vé "cing thang do khai thic nguon miede”, vao miia khé may
ndm gan day, 6 trong s6 16 heu viee séng ca nude ta doe xép loai la "cdng thang trung binh", 4 heu
viee khdc dwge xép loai "cdng thang mike @6 cao” trong dé c6 séng Ma 6 tinh Thanh Héa. Trén heu
viee séng Ma, ty 1é nude khai thac lén dén gan 80%; trong khi @6 nguon nuée mia khé thap hon tiéu
chudn quoc té nén cé thé xay ra thiéu nuwée cuc bé va bdt thwong [1]. Bai bdo ndy gi6i thiéu phwong
phdp dinh gid mirc do cdng thang nguon nude luu viee séng diea trén viée tinh todn, xdc dinh mot
6 chi s6 cu thé. Qua dé lam ré bire tranh vé mirc @6 cang thang nguon nude trén leu viee séng Ma

nim 2010 va cac nam tiép theo dén 2020.

Tir khoa: Luu viee séng Ma, Cang thang nguon niudc.

1. Giéi thiéu

Song Ma 1a mét trong nhitng song 16n va
quan trong cua Viét Nam, nam trén lanh tho 2
qudc gia 1a Cong hoa dan chu Nhan Déan Lao va
Cong hoa xa hdi chu nghia Viét Nam. Téng dién
tich luu vuc song Ma khoang 28.400 km?. Trén
lanh thd Viét Nam, dién tich luu vuc song Ma
khoang 17.653 km2, chiém 62,16% tong dién
tich luvu vuc. Luu vuc sdong M3 c6 ¥ nghia hét
sttc quan trong trong viéc phat trién kinh té-xa
hoi, bao dam an ninh-qudc phong cho cac tinh
song chay qua la Son La, Dién Bién, Hoa Binh,
Thanh Hoa va Nghé An.

Luu vic séng M c6 tiém nang 16n vé nong-
lam nghiép, cong nghi¢p, du lich va thuy san.
Tuy nhién, cho dén nay cac hoat dong khai thac
tai nguyén nudc trén luu vuc van thiéu dong bo
va quan ly théng nhat. Cac hoat dong kinh té-x3
hoi con phu thude vao chién lugc riéng clia moi
dia phuong, chua c6 quy hoach thong nhit trong
luu vyc va chua thyc hién quan 1y tong hop
théng nhat theo luu vuc song. Vi vy, hiéu qua
khai thac sir dung tai nguyén con rat thip, d6 day
trén luu vuc da xuat hién dau hiéu suy thoai tai
nguyén va moi truong.

TAP CHi KHi TUQNG THUY VAN

Bio céo cua Hoi dong Quéc gia Tai nguyén
nude vao thang 2 nam 2009 [1] cong bé rang luu
vuc séng Ma 1a mot trong s it cac luu vuc song
rit nghéo, ¢6 co cdu kinh té giéng véi co cau
kinh té ctia Viét Nam 15 - 20 nim truéc day.
Trong khi d6, tiém ning ngudn nudc va ty 18
dung tich trit so v&i tong lwong nudc ty nhién
trén luu vuc 1an luot ¢6 diém s6 gan nhu thap
nhat trong tong s6 16 luu vuc song duoc danh
gi4 diém s6 va xép hang, ti 1 khai thac nudc trén
lwu vuc 14 16n nhét nude. Luu vie song da ¢ mirc
cang thang nghiém trong voi 80% dong chay
mua kiét dugc khai thac. Bai bao nay gidi thi¢u
phuong phap danh gia murc d6 cing thang ngudn
nudce luu vue song dua trén viée tinh toan, xac
dinh mot s6 chi s6 cu thé. Qua d6 lam rd buc
tranh vé mirc do cang thang ngudn nude trén luu
vuc song Ma ndm 2010 va cac nam tiép theo dén
2020.

Toan bd luu vuc Song Ma phan thudc lanh
th6 Viét Nam voéi tong dién tich 17,653 km?, véi
cac dac trung thuy van va tai nguyén nudc dugc
thé hién trong hinh 2. Luu vuc song duoc chia
thanh 10 tiéu luu vuc [2] thé hién trong bang 1 va
hinh 1:
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Bdng 1. Phén tiéu luu vue quy hoach tai nguyén nude trén leu viee séng Ma

Ky hiéu Dién tich
tiéu lvu | Tén tiéu lru vue (km?) Dit dai thudc cac huyén, tinh
vire
Viing 1 Ving thugng ngudn 5916 bién Bién, Dién Bién D()I}g, Tuan Gido (Pién
song Ma ’ Bién), Mai Son, song Ma, Sop Cop, Thuan Chau
Viing 2 Vl‘m‘g M@c Chau, 2,308 Mai‘ Cha?url (Hoa B:mh), Modc ?héu (Son La),
Muong Lat Muong Lat, Quan Lat, (Thanh Hoéa)
Viung 3 | Vung song Buoi 1,582 Lac Son, Tan Lac, Yén Thuy (Hoa Binh)
Vung 4 | Trung luu song Ma 1,049 Bé Thudc, Cam Thuy (Thanh Hoa)
Ving 5 | Ving séng Ludng 752 Quan Son (Thanh Hoa)
Ving 6 | Nam Mi - Bic Chu 814 Lang Chanh, Ngoc Lac (Thanh Hoa)
Ving 7 E‘ﬁzy vue song Caul o0 | Vinh Loc, Yén Dinh (Thanh Hoa)
Viing 8 Thuong ngudn song 16 Qué Phonfg (Ngh¢ An), Tho Xuan, Thuong Xuan
Chu (Thanh Hoa)
. . R . Bim Son, Ha Trung, Hau Ldoc, Hoang Hoa, Nga
Ving 9 | Vung song Len 1,824 Son (Thanh Héa)
Pong Son, Nong Cong, Nhu Thanh, Nhu Xuén,
Vung 10 | Vung Nam song Chu 2,087 Quéang Xuong, Sam Son, TP. Thanh Hoa, Thiéu
Héa, Triéu Son, Tinh Gia (Thanh Hoa)
Tong cong 17,600

Viapg | Thugng ngudng sangik

Ving Il: Mg Chéu, Mudng Lot

Vang l: Ving séng Buai
[

752
Vang V: Vang Seng Ludng .

ey . .
a2 Mang IX: W ang &
Ving VIEThUgRaRga G ongGhu i anagEangen

T
Wang ¥:|Vang Nam séng Chu

Hinh 1. Ban do6 phdn chia tiéu lwu viee trén heu viee song Ma [2]
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Hinh 2. Mét s6 ddc trung thity van, tai nguyén nude leu viee séng Ma (phan trung va ha luu) [2]

2. Phwong phap danh gia mirc d§ cing
thing ngudn nuwéc luu vure song theo chi sb

Tinh trang thiéu nudc xay ra khi nhu cau sir
dung nudc vuot qua kha niang ngudn nude trong
mot thoi gian nhat dinh hodc ¢6 nude nhung chat
luong kém khong dap tng cac muc dich str dung.
Khan hiém, thiéu nuéc c6 thé 1a thuong xuyén,
lién tuc do van dé ban chat vat Iy ctia ngudn hinh

TAP CHi KHi TUQNG THUY VAN

thanh cung cép nudc trén luu vuc. Khan hiém,
thiéu nudc ciing co thé co nguyén nhan giy ra
boi cac rang bude boi nhitng yéu té kinh té, xa
hoi, hodc méi trudng co tinh cht bit thuong hay
cuc bd ¢ xay ra ¢ nhitng khu vuc nhét dinh trén
luu vire ma khong cho phép sy phat trién day du
vé tai nguyén nudc - ciang thang ngudn nudc. Do
vay, cang thang vé nudc dé cap dén van d& kinh
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té, xa hoi, hodc moi truong gay ra boi nhu cau
nudce chua dugce dap ung.

Pé viée nghién ciru co day du co so khoa hoc
trong viéc xac dinh va danh gid muc do cang
théng cua nguén nuoc luu vye song thi viée lya
chon phuong phap tiém cén 1a hét sirc quan trong
boi vi ddnh gia mirc d6 cing thang ngudn nudc
dugc xem 1a thong tin quan trong dau tién dé co
thé xem xét mot quyét dinh vé chinh sach quan
1y, quy hoach va phat trién ngudn nudc & mdi
lwu vye séng. Trong d6 xdy dung bo chi sé danh
gi4 1a phuwong phap hiru hig¢u nhét dé lugng hoa
céc van dé.

Céc chi s6 lién quan dugc ap dung rong rai
dé danh gia mic do cang thang ngudn nude co
thé dugc nhom lai nhu sau (P. Ahluwalia, 2012):

(1) Chi s6 dwa trén yéu cAu nude cho sinh hoat

(2) Chi s6 dé bi ton thuong tai nguyén nudc,

(3) Chi s6 két hop yéu cau nudc moi truong.

Trong khuon kho bai bao nay khong di vao
trinh bay chi tiét cac phuong phap trén, thay vao
d0, bai bao trinh bay mot phuong phap tiép can
khac, twong d6i don gian va kha phu hop trong
cong tac 1ap nhiém vu quy hoach tai nguyén
nudc xét cho giai doan xac dinh van dé - xac
dinh chi s6 mirc d6 cing thang ngudn nudc trén
Iuu vuc song.

Chi s6 mirc d6 cing thing ngudn nudc trén
Iuu vuc song da duoc st dung boi Lién Hop
quéc, t6 chirc Hop tac va Phat trién Kinh té
(OECD) va Co quan Mbi truong chau Au st
dung, vé co ban chi s nay duogc tinh toan phai
sinh tua theo cach tinh chi sb lugng nude binh
quan dau ngudi da duoc Fakenmark gidi thidu
lan dau nam 1989 (va sau nay duoc giai nude
nude Stokhom 2000) duoc cong dong thé gisi
ap dung theo.

Diém cin ban cua chi sé mirc do cang thang
ngudn nude 1a ty 18 % giita tong luong nude sir
dung (hién tai) hodc yéu cau (tuong lai) so véi
tong lwong nudce hién c6 trén mdi ving, luu vuc
va duogc xac dinh nhu sau:

WSI = (3 Wu/yWo) * 100 (%)

Trong do:

WST: 1a chi s6 cang thang ngudn nudc (Water

(M
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Stress Index), %;

Wu: tong luong nude st dung (m?);

Wo: téng lugng nudce hién c6 (m?).

Dé danh gia muic do cang thang ngudn nudc,
theo tiéu chuan quéc té, murc d6 cang thiang duoc
xac dinh theo cac ngudng:

+<10%: chwa c6 nguy co cing thing;

+10-20% bt dau cang thang;

+20-40%: cing thang tir trung binh t6i cao;

+>40% : cang thang nghiém trong.

Diém dang luu ¥ ngudng 20% la ngudng bao
dong cua giGi han tir chd khong cing thang
chuyén sang cang théng vé nudc [Raskin et al.,
1997, Lane et al, 2000].

3. Panh gia mirc d§ cing thing ngudn
nudc luu vue song Ma

Pé dua ra cac cac chi s danh gia mic cing
thang ngudn nudc luu vuc song MA chi tiét dén
ting tiéu luu vuc theo tiéu chuan qudc té, qua
trinh thuc hién nhu sau:

(1) Xéc dinh tiém nang ngudn nudc trén luu
vue, cac tiéu luu vue.

(2) Xéc dinh hién trang (2010) str dung nudce
va du bao nhu ciu st dung dén 2020.

(3) Xéc dinh chi s6 mirc d cang thing ngudn
nude trén cac tiéu luu vuc & cac ndm 2010 va
2020 theo phuong phap trinh bay ¢ trén.

(4) Phan tich, nhan dinh, danh gia muc do
cang thang ngudn nude trén luu vuc song Ma

(1) Panh gia tiém nang ngudn nudc trén ting
tiéu luu vuc

Dua trén két qua tinh toan thity vin trén luu
vuc song Ma [2], téng lugng nudce dén trén luu
vuc trong lanh tho Viét Nam khoang 17 ty m?
(trong d6 trén thugng song Ma khoang 5,6 ty m’,
Moc Chau — Muong lat khoang 1,3 ty m®, Song
Buoi khoang 1,6 ty m®, trung luu song Ma
khoang 1,8 ty m?, séng Ludng - Lo khoang 942
triéu m?, Triéu Son — Pong Son khoang 803 triéu
m?, song Cau Chay khoang 313 triéu m?, thuong
song Chu khoang 2,7 ty m®, song Lén khoang
515 triéu m* va Nam séng Chu khoang 1,4 ty
m?). Két qua xac dinh tiém nang ngudn nudc trén
cac tiéu luu vure duge tong hop nhu bang 2;

TAP CHI KHI TUQONG THUY VAN
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Bdng 2. Danh gid tiém ndng nguon nudée trén luu viee séng Ma (trén tirng tiéu lieu virc)

Tén tiéu Dong 2 W W inia kit W thing kiet Wi
luu vue chinh L (Km) — F (Km) (triéu m®) (triéu m®) (Triéu m3)  (triéu m’)
| | Thuong SongMa | 242 5,907 5,619 1,686 168 -
song Ma
Moc Chau, | wr <
2 | Muong Lat | SoneMa 71 1,654 1,322 397 39 1
3 | SongBuoi | Song Buoi | 130 1,705 1,562 469 47 30
4 | Tomslw | oo s | 167 1,504 1,802 541 54 34
song Ma
A Song
5 i‘;ﬁi Lo | Luong e 1,178 942 283 28 -
& Song Lo 76
6 | HeuSon | oo sChu | 56 670 803 241 24 33
- Péng Son
Séng Cau Séng Cau
7 | Chay oy 88 462 313 94 9 25
g | Thuong Song Chu | 104 2,258 2,708 812 81 1,408
song Chu
Song Leén 35
Song Hoat
9 | SéngLén | Séng Tao 761 515 154 15 4
(lach 27
truong)
Song Muc 94
Song
Hoang L
jo | Namsong | Song ¥én 1,554 1.366 409 40 275
Chu Song Thi
49
Long
Séng
Nhom o
11 Téng 17,653 16,952 5.086 505 1,810

(2) Xac dinh hién trang (2010) str dung nuéc  cac tiéu luu vuc & cadc nam 2010 va 2020 theo
va dy bao nhu cdu st dung dén 2020 va (3) Xac  phwong phap trinh bay ¢ Bang 3, Hinh 3, 4.
dinh chi s6 mirc 46 cang thang ngudn nudc trén

Viing Nam sdng Chu

Viing séng Lén

Thugng ngudn séng Chu
Luwu vire sdng Cau Chay
Nam Ma - Bac Chu

Ving sing Ludng

Trung luu séng Ma

Ving sing Buwdi

Ving Mdc Chau, Mwing Lat
Ving thwong ngudn song Ma

mirc cang thing can

mirc cang thi

0 10 20 30 40 a0 60 70 g0 90 100

Hinh 3. Ty lé % nhu cau su dung nuwoc hién tai nam 2010 voi nudc deén trén cac tiéu luu vuc

Viing Nam sang Chu E=—
Ving sing Lin P

3 8 '. E c;-iii |

mwe—L T

Nam M3 - Bic Chu M=—
iing song Luong =:’ i
Trung lwy song Ma | 1 "

Ving sény Budi }=4=—

T8

Viing Mdec Chau, Muwdng Lat ﬁ— mirc iﬁng thang
fing thwone G M5 | — H

a 20 an &n an 00 g ¥l 140

Hinh 4. Ty 1é % nhu cau sir dung nuée twong lai (2020) véi nude dén trén cac tiéu heu viec
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Bang 3. Chi s6 mikc cing thang nguon nwde hién tai nam 2010

(4) Banh gia mtc 6 cang thang nguon nudc
trén cac tiéu luu vyce ¢ hién tai va tuong lai duoc

Ky hi¢u Lugng nuée Nhu céu sir
ié ' ié i N 2 (O A 7
ticu luru dén’ Tl‘iéll m3 dl_lng.lAn(;n g?ls Wdung/Wden ( A)) Nhgn xet
vuce Tri€u m ‘
1 5,619 235 42 Chuaﬁchlu stic ép ve tai
nguyén nudc
2 1,322 107 8.1 ChuaAchm stre ép ve tai
nguyén nudc
3 1,562 1.145 Ch1u§uc ép cao ve tai
nguyén nudc
4 1,802 585 Chiu strc ép vé tai
nguyén nudc ‘
5 942 33 Chu’aAchm strc ép vé tai
nguyén nudc
6 803 586 Chiu Suc cp cao ve tai
nguyén nudc
7 313 83 ChuaAchm sttc ép ve tai
nguyén nudc
8 2,708 127 ChuaAchlu stre €p Ve tai
nguyén nudc
9 515 937 Chiu stic ép cao Ve tai
nguyén nudc ‘
10 1,366 1.368 Chiu ste ép cao Ve tai
nguyén nudc
Bdng 4. Chi s6 mikc cing thang nguon nude nam 2020
Ky hiéu i L
A Luong nuéc | Nhu cau sir dung ‘ o o
t'evuulc“’" dén, m® 2020, tricu m® | VY ding/Wain (%) Nhin xét
1 5,619 355 6.3 ChuaAchm stic ép ve tai
nguyén nudc
2 1,322 185 14,0 ChuaAchm strc ép ve tai
nguyén nudc
3 1,562 1.455 Chiu ste ép cao vé tai
nguyén nudc ‘
4 1,802 811 Chiu stic ép cao vé tai
nguyén nudc ‘
5 942 59 ChuaAchlu stre ép ve tai
nguyén nudc
6 803 857 Chiu strc ép gay gat ve
tal nguyen nuoc
7 313 192 Chiu stc €p cao Ve tai
nguyén nudc
8 2,708 195 Chu'aﬂchm stre ép ve tai
nguyén nudc
9 515 1,849 Chiu strc ép cao vé tai
nguyén nudc ‘
10 1,366 2,412 Chiu stic ép cao Ve tai
nguyén nudc

trinh bay trong Bang 5.
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Bang 5. Tong hop chung cdc chi sé cang thang nguon nwde hién tai va twong lai

, L n . % Ti 1€ (%)
Ky hi¢u Ticu luu vye Hién tai, 2010 Twong lai, 2020

1 Thugng song Ma 4,2 6,3
2 Moc Chau, Muong Lat 8,1 14,0
3 Song Budi

4 Trung luu song Ma

5 Séng Ludng, Lo

6 Triéu Son - Pong Son

7 Séng Cau Chay

8 Thuong song Chu

9 Song Lén

10 Nam song Chu

4. Két qua va thao luin

Vé danh gia mutc d6 cang thang ngudn nudce
trén cac tiéu luu vuc ¢ hién tai nam 2010.

C6 6/10 tiéu luu vuc di & vao tinh trang cang
thang vé ngudn nudc. Trong d6, 2 tiéu luu vuc 4
va 7 chiu stic ép vé tai nguyén nudc, voi ty 18
Wdung/Wdén 14n luot 14 26,5% va 32,4%, diéu
nay c6 nghia rang cac tiéu luu vuc nay da bi
thiéu nudc bat thuong va cuc bo. Bén tiéu luu
vuc con lai da roi vao tinh trang chiu stc ép cao
vé tai nguyén nudc, ca biét cac tiéu luu vuc 9 va
10 d3 & vao tinh trang stc ép gay gat vé ngudn
nuée, voi ty 16 Wdiung/Wdén da vuot qua mirc
100%, diéu nay c6 nghia rang lugng nudc ding
tai cac tiéu luu vuc nay da vuot qua kha ning
ngudn nudc dén va day 1a van dé can co su dic
biét quan tam trong bai todn quy hoach quan ly
ngudn nude ciing nhu can ddi cung - cau ngudn
nude trén cac tiéu luu vuc nay.

Vé danh gia mic d6 cing thang dén nam
2020:

Chi con duy nhét tiéu luu vuc 8 chua chiu stre
ép vé tai nguyén nude, trong khi do, ca 9 tiéu luu
vuc con lai da roi vao tinh trang chiu stric ép cao
vé tai nguyén nudc (vuot qua 40% ty 18
Waing/Waén). Pang cha y 1a so voi hién trang
2010, dén 2020 da xuét hién thém hai tiéu luu
vue 3. Tiéu luu vuc 6 d3 ¢ vao tinh trang stc ép
gay gat vé ngudn nude. Nhitng nhan dinh danh
gia trén day hoan toan phu hop véi cac cong bd

TAP CHi KHi TUQNG THUY VAN

trude d6 vé tinh trang cang thing ngudn nudc
trén luu vuc song Ma (Bao cio Hoi dong qudc
gia tai nguyén nudc nam 2008) va da dugc cap
nhat, phan tich, danh gia mét cach chi tiét hoa
dén tung tiéu lyu vue va co xem xét du bao dén
nam 2020.

Panh gia tai nguyén nudc va cac van dé lién
quan thong qua vi¢c xem xé&t, tinh todn va xac
dinh cac chi sb tai nguyén nudc trong dé co chi
s6 muc do cang thang ngudn nudc di va dang
dugc trién khai 4p dung rong rii, phi hop xu
hudng tiép can chung hién nay cua cong dong
thé gidi vi: (1) cac chi s6 s& phan 4nh tinh trang,
tinh chat, mirc do dic trung tai nguyén nudc &
mot thoi ky hodc thoi diém nhat dinh; (2) ban
than mdi chi s6 mang tinh chat khach quan, khoa
hoc trong viéc dénh gid van dé va phat hién van
dé lién quan dén nudc; (3) Két qua chi s tai
nguyén nude gitp xac dinh tam nhin, myc tiéu
va két qua mong mudn d6i véi cong tac quy
hoach va quan 1y ngudn nudce lwu vuc séng

Két qua tinh toan chi s6 cing thang ngudn
nude luu vye song Ma thong qua viée ap dung
tiéu chuan danh gid vé mirc cang thang ngudn
nuéc da cho thay tinh trang va muc do cing
thang ngudn nudc trén 10 tiéu luu vyce sé 1a
ngudn thong tin dir liéu quan trong, 1am co so dé
xuat xay dyng chinh sach quan 1y, quy hoach
khai théc st dung va phat trién bén viing luu vuc
song Ma hién tai cling nhu trong trong tuong lai.
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ASSESSING WATER STRESS IN THE MA RIVER BASIN BY INDEXES

Hoang Thi Nguyet Minh', Nguyen ngoc Ha’
"Ha Noi university of natural Resourcer and Environment
“National center for water resources planning and investigation

Abstract: According to international standards on "stress due to water extraction", in the dry sea-
son in recent years, 6 of the 16 river basins throughout our country can be classified as "average
stress", four other basins are probably rated "high stress level," including the Ma River in Thanh Hoa
province. In the Ma River basin, water extraction rate is nearly 80%, water supply capability in dry
season is lower than the international standard and water shortage can occur locally and unusually.
This article introduces the method of Water Stress Index based for assessing Ma river basin water
stress levels. Thereby draw the picture of the water stress level in the Ma River basin in the years of
2010 and the following years of 2020.

Key word: Ma river basin, water stress.
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ANH HUONG CUA THUY TRIEU VA SONG TOI
NUOC DANG BAO TAI VEN BIEN BAC BQ

Nguyén Vin Huéng, Nguyén Ba Thiiy
Trung tam Dy bao khi tugng thuy van Trung vong

Tém tit: Trong nghién civu nay, anh hudng cia thiy triéu va séng bién téi nuée dang do bdo tai
ven bién Bdc Bé dwoc phan tich diea trén két qua ciia mé hinh tich hop nuée ding bao, séng va thiy
triéu (mé hinh SuWAT -Surge, Wave and Tide). Trong do, thiy triéu va nudée dang dwoc tinh todn duwa
trén hé phuong trinh niwde néng phi tuyén hai chiéu c6 xét dén nude dang tao boi iing sudt séng dwoc
tinh tir mé hinh SWAN, mét mé hinh thanh phan trong SuWAT. M6 hinh dwoc dp dung mé phong nueée
ddng trong 2 con bdo dé bg vao ven bién Bdc Bé trong 2 ky thuy triéu khdc nhau, 6 la bao Frankie
(7/1996) d6 bé vao ky triéu kiét va Washi (8/2005) dé bé vao ky triéu cueong. Nube dang bdo dwoc
tinh theo cdc phwong én c6 va khéng xét dén anh huéng ciia thiy triéu va séng bién. Két qua cho
thdy thiyy triéu c6 anh huong ding ké téi nude dang khi bdo dé bé vao thoi ky triéu cwong. Trong
khi d6 nuée ding do song chiém mot phan dang ké trong mue nwée dang tong céng trong bao ké cd
khi bao d6 bé vao ky triéu cwong va triéu kiét, va xét nuede dang do séng da lam tang d¢ chinh xdc

cua két qua tinh toan nwdc dang nhat la voi ludi tinh coé do phdn gidi cao.

Tir khéa: Bdo, nuwée ding bao, mé hinh tich hop nuwée dang bdo, thiyy triéu va song.

1. Mé dau

Bio 1a mot thién tai nguy hiém ma hé qua tac
d6ng chinh dbi v6i ving ven bo 1a nudce dang va
song 16n. Lich sir 3 chimg kién nhiéu con bao
gdy gi6 manh, mua 16n, song 16n va nudc dang
cao lam ngdp vung ven bo trén dién rong gay
nhiéu thiét hai vé nguoi va cua nhu bao Katrina
d6 bo vao bang New Orleans My thang 8 nim
2005, bio Nargis d¢6 bo vao Myanma thang 5
nam 2008 va dic biét gin day siéu bio Haiyan
thang 11/2013 véi cap 17 tran vao Phillipin.
Chinh vi vay, viéc tang cuong do chinh xac cua
cac mo hinh dy bao song va nude dang trong bao
s& rat co y nghia trong khoa hoc va thuc tién.
Mot s& mé hinh s tri duoc xay dung dé tinh toan
du bao nudc dang va song trong bao va tinh toan
2 yéu tb nay doc 1ap nhau, tic 1a chua tinh dén
tuwong tac gitra chung. Pa c6 mot vai nghién ctru
khing dinh muc nu6e dang do song bién (wave
setup) dong gép mot phan dang ké vao muc
nude dang tong cong trong bio va trong nhiéu
truong hop nudce dang do song c6 thé chiém t6i
40% trong myc nudc dang tong cong trong bio

TAP CHi KHi TUQNG THUY VAN

[3,5,6,7]. Chinh vi thé ma nhiéu két qua tinh toan
ctia cac mo hinh chi thudn tay tinh nudc dang
gdy boi ung sudt gié va do giam ap ¢ tdm bio
ma khong xét dén nude dang do song thuong cho
két qua nho hon gia tri thyc do kha nhiéu. Tai
Viét Nam, nghién ctru vé tuong tac gitta song
bién va nude dang do bio con rat han ché. Gan
day, tac gia D6 Pinh Chién va cong su di danh
gi4 tuong tac giita thuy tridu, song va nude dang
tai ven bién Mién Trung, noi c6 bién do tridu
thap. Két qua cho thdy anh hudng cua thuy tridu
dén nudc dang bio 1a khong dang ké, tuy nhién
nude dang do song chiém mot phan dang ké,
trong mot sd truong hop chiém 35% muc nudc
dang tong cong trong bao.

Trong nghién ciru nay, tuwong tac gitra thiy
tridu, song bién va nude dang do bio tai ven bién
Bic B9, noi ¢6 bién do tridu 16n duoc phan tich
dua trén két qua nuéc dang trong bio Frankie
thang 7/1996 d6 bo vao thoi ky triéu kiét va
Washi thang 8/2005 d6 bd vao thoi ky tridu
cudng tai khu vuc. Két qua cia nghién ciru s&
g6p phan ning cao do chinh xac trong du bao
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nghiép vu nude dang bao tai khu vuc.

2. Gi6i thiéu mo hinh SuWAT

a) Mo hinh thuy dong lwc hoc

SuWAT la m6 hinh lién hop (couple) du tinh
dong thoi ca thuy triéu, song bién va nudc dang
do bao. M6 hinh nay dugc xay dung tai dai hoc

BAI BAO KHOA HQC

Kyoto - Nhat Ban, bao gdom 2 mé hinh thanh
phan 12 m6 hinh dya trén hé phuong trinh nuéc
nong 2 chiéu c6 tinh dén nude dang do g suat
song va m6 hinh SWAN tinh toan song. H¢
phuong trinh co ban ciia mo hinh nudc nong 2
chiéu dugc mo ta nhu sau:

on M & _
ot 0x 0y (1)
2 2
%-yg M- +E}[M)+gdal: N daip+i( —TJ+FX)+A 5M (ﬁVI (2)
Oox 0x d) 0 d ox p, O0x p, 83}
2 2
6N 0 +ﬁ£ﬂj+gda—n——fM——da—P+i(r —ry+F)+A 61:7+81\21 (3)
6t ox d) o ol oy p. Oy p, ox 0y

Véi: 7 : myc nude bé mat; M, N: thong lugng
trung binh theo dd sau, theo huong x va y; f:
tham s6 Coriolis; P: ap suat khi quyén; d: d6 sau
tong cong d = 77 +h, voi h 1a do sdu muc nudc
tinh; : hé s6 khuéch tan rdi theo phuong ngang;
P.:matdonuée; %o, s :img sudt ma sat day
va bé mat; Fy, Fy: ung suét song dugc bo sung dé
xét nuoc dang do song, dugc tinh tr mé hinh
SWAN theo céac cong thirc dudi day:

B 0s,, 6SXY B 6SYX asyy
T ox oy Y ox Oy (4)

c c
S, = pgﬂ.{cq cos’ 49+C—9 —;}Edadﬁ (5)

S,y = S, = P3| [ [cos Osin ]Econo (6)
/09_”[ sin* @ + — ;-‘Edadﬁ (7

Céc tham s tai cac cong thuc (5) - (7) duoc
dinh nghia trong co s& 1y thuyét ciia mo hinh
SWAN [3]. M6 hinh SuWAT dugc thiét lap tinh
toan trén ludi 1dng véi ciu tric minh hoa nhu
trén hinh 1. Co s& 1y thuyét cia mo hinh SUWAT
dugc trinh biy chi tiét trong cic cong trinh
[5,7].

| M0 binh coupled nude dang-song-thiy widy GuwAD) |

=
Gigva
ap st

p|  Modul nive ding iy ey

i

My prgc Hésdkéy
chay. phtza

]

| k- 56 lvong CPU,k=1~-N |

Hinh 1.

b) Mo hinh bao gidi tich
Mo hinh SuWAT c¢6 thé nhan trudng dau vao
gi6, ap tr cac mod hinh bao giai tich hoac tur cac
md hinh dy bao sb tri nhu WRF, HRM....... Trong

Cdu triic ludi long ciia mé hinh SuWAT

nghién clru nay, mo hinh bdo giai tich cua Fu-
jata, 1952 [4] duoc lya chon dé mo phong trudng
gi6, ap theo cac tham sd bao duoc ldy tir s lidu
best track. Trudong ap sudt khi quyén duoc tinh

TAP CHI KHI TUQONG THUY VAN
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theo cong thuc:
P -P

Ry =P, — £__¢

JI+(¥ %)

Trong d6: P.1a ap suét ¢ tim bdo, P : 4p suit
0 ria bao, rola ban kinh gié cuc dai, r 1a khoang
cach tir tim bdo t6i diém tinh.

Vian tdc gié gradien dugc tinh theo mdi lién

(8)

Vy

Trong d6 cac hé s6 ndm trong cac khoang gia
tri nhu sau: ¢1=0, 6 - 0,8, ¢ =0,50 - 0,8.

3. Twong tac giita thity triéu va séng bién
téi nwée dang do bao

a) Mién tinh, lwéi tinh va sé liéu bao cho mé
hinh

Dé nghién ciru trong tac gitta thiy triéu, song
bién t6i nuée dang do bao tai ven bién Béc B9,

v, -V, (sin - cos 6 +cos « - sin 0) v, | -2
V= =q ) i + g g 300
V,(cosa-cos@ —sin ¢ -sin ) Vi,

hé v6i phan bd cia ap suat khi quyén nhu trong
cong thirc (9). Van tdc gié theo mbi lién hé véi
tbc do di chuyén cua tdm bédo dugc tinh theo
cong thtrc (10):

r por
V, = czvte_% (10)
(11)

mo hinh SUWAT dugc thiét ké trén ludi vudng
va 10ng 5 16p v6i mién tinh va d6 phan giai cua
luéi tinh nhu trén bang 1. Trong d6 do chi tiét
cua luoi tinh chi trong vao vi tri tram Hon DAu.
Vi danh gia anh huong cta thuy triéu dén nudc
dang, két qua tinh toan trén ludi D3 dugc phan
tich.

Bang 1. Mién tinh va dé phén gidi ludi tinh ven bién Bic Bé

TT Ludi Mién tinh SO diém tinh | Do phan giai
theo kinh & (Ax x Ay)
Vi tuyén
» DI 103°- 120°E, 6-22°N 226 x 211 7400 x 7400
Venbién | D2 105.0°- 110.5°E, 16.0°-21.5°N 181 x 241 1850 x 1850
Bic B9 D3 106.0° — 107.5°E, 20.0° - 21.0°N 181 x 121 925 x 925
D4 106.5° — 107.5°E, 20.3° - 21.0°N 241x 169 | 462.5x462.5
D5 106.5° — 107.3°E, 20.4° - 20.7°N 539 x 519 150 x 150

(a)

e, Wentner ymtergrouns

(b)

Hinh 2. (a) Quy dao bao Frankie (7/1996), (b) bdao Washi (8/2005)
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Pé danh gia anh huong ciia thiy tridu va song
td1 nudc dang do bao tai khu vuc ven bién Béc
B9, 2 con bio lich st gdy nude dang 1on d6 bo
vao khu vuc dugc lya chon 1a bao Frankie (thang
7/1996) d6 bd vao luc tricu kiét (dinh tridu tai
Hon Dau 1a 2,0 m) va Washi (thang 8/2005) d6
b6 vao ltc tridu cudong (dinh tricu tai Hon Déu 1a

BAI BAO KHOA HQC

3,2 m). Két qua tinh toan trén ludi D3 tai Hon
Dau dugc dem ra phan tich. Quy dao bao Frankie
va Washi duoc thé hién trén hinh 2a va 2b. Trén
hinh 3a va 3b 1a bién thién muc nude quan tric,
thily triéu va nuéc dang tai Hon Dau trong bio
Frankie va Washi.

500

—Quan tric —ThUy triéu —Nudéc dang bao

400

E 300
N 200 \/XJAA/\
100
0 ,./\\
7_/?&61 996 0:00 7/24/1996 0:00 7/26/1996 0:00
Thoi gian (gio)
(a)

—Quantric —Thuytridu —Nudc dang bio
500
400 /\\
~ 300
5200

= \
N 100

NI e

7362005 0:00  7/31/20050:00  8/1/2005 0:00 8/2/2005 0:00
Thoi gian (gio)

®)

Hinh 3. Dao déng theo thoi gian ciia mire nwée quan trdc, thiy triéu di tinh va nude dang tai
Hon Ddu trong bio Frankie (7/1996) (a) va Washi (8/2005) (b).

b) Anh hwéng ciia thiiy triéu téi nwéc ding
trong bao

Anh huéng cua thuy tridu t6i nude dang do
bao dugc xem xét cho truong hop mo phong co
va khong xét dén thuy triéu. Trén hinh 4a va 4b
la so sanh nudc dang tinh toan theo phuong an
¢ va khong tinh dén anh huong cua thuy tridu
véi sb lidu quan tric tai tram Hon Déu trong bao
Frankie va Washi. Trong hai truong hgp nay anh
huong cua soéng khong duge xét dén. Két qua
cho thay, vai bdo Frankie khong co nhiéu sy
khac bi¢t cua nude dang tinh toan trong truong
hop mo hinh ¢6 va khong tinh dén anh huong
cta thay triéu, véi chénh léch dinh nudc dang
chi khoang 0,05 m chiém 5,6% muc nudc dang
tong cong. Trong khi d6 v&i bdo Washi d6 bo vao

lac triéu cuong trong md hinh tinh nudc dang co
xét dén anh huong cua thuy triéu cho két qua
thap hon véi truong hop khong xét dén thuy
triéu, v6i dd chénh léch khoang 0,14 m, chiém
19,1% muc nudc dang tong cong. Nhu vay, da
c6 su khac biét dang ké két qua ciia méd hinh
trong trudng hop bio d6 bd vao thoi diém tricu
cuong va tridu kiét. Trong trudng hop bio db bod
vao thoi ky tridu cuong s& lam giam do cao nudc
dang so véi truong hop do bd vao luc tridu kiét.
Két qua nay phu hop véi 1y thuyét vé qua trinh
lan truyén ciia song dai trong ving ven bo, tic 1a
su giam d6 cao song khi do sdu muc nudc tang
1én, va nguoc lai. Ca hai phuong an tinh toan
nuée dang bdo trong 2 con bdo déu co két qua
thién thap so v&i sb liéu quan trac.

14 )
=0=Quan trac )
1.2 I\

—Khéng xét dén tridu

1 C
==-Co6 xét dén tricu }\
0.8 |

0.6
0.4
0.2

0 \
7/3241 996:0:00

Nudc dang bao (m)

-0.4

Thoi gian (gio)

(a)

12
1 = V—Quantréc

0.8 —Khong xétdén triéu l {

0.6 -=-Co xét dén tridu b .‘I\‘

Thoi gian (h)

(b)

Hinh 4. Dao dong mueée ding bio tai Hon Dau ti;ong truong hop co va khong xét dén anh hwong
cia thity triéu (a) bdao Frankie (7/1996), (b) bao Washi (8/2005)
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¢) Anh hwong cua song bién téi nwéc ding
trong bdo

Trong trudng hop tinh nudc dang co xét dén
anh huong cua song (khong xét dén thuy tricu),
két qua so sanh nudc dang tinh toan vai sb liéu
quan trac trong bdo Frankie va Washi dugc thé
hién trén hinh 5a va 5b twong tng. Két qua cho
thdy trong ca 2 con bio nudc dang do tic dong

clia song da dong gbp mot phan dang ké trong
muc nude ding téng cong trong bio, véi do 1on
khoang 0,13 m, chiém 11,8% muc nudc dang
tong cong voi bdo Frankie va 0,14m, chiém
19,1% muc nude dang tong cong voi bao Washi.
Trong truong hop xét dén song mé hinh cho két
qua sat v6i sb lidu quan tric hon truong hop
khong xét dén anh hudng cua song.

~0-Quan tric

1.2 ) {X
—XKhong xét dén song T

==-C6 xét dén song

Nude dang bao (m)

-0.6 Thoi gian (gio)
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—_

—Khong xét dén song

e o
[=) W]

== C6 xét dén séng

Nudc dang bao (m)
e 2
SIS

(=]

71292005 12400 7/3072
02

-0.4

Thoi gian (gio)

(b)

Hinh 5. Dao déng nude ding bio tai Hon Ddu trong truong hop cé va khéng xét dén dnh huéng
cua song. (a) bao Frankie (7/1996), (b) bao Washi (8/2005)

Két qua tinh trén hinh 5 cho thy khi mé hinh
xét dén anh hudng cua song da cai thién dang ké
két qua tinh toan, tuy nhién luéi tinh D3 véi do
phan giai 925m 1a chua du dé tinh toan nudc
dang do song. Trén hinh 6 1a két qua tinh toan

nude dang trén 5 ludi tinh trong bio Frankie. Két
qua cho thay, khi d6 phén giai lu6i tinh ting da
lam tang nude dang do boi ludi tinh cé do phan
giai cang cao thi nudc dang do song dugc tinh
toan day du hon.

1.4

12 -=-Quan tric —DI1
. —D2 —D3
1 ---D4 —D5

Nudc dang bao (m)
S
~

0.4
0.6

291996 12:00

Thoi gian (gi0)

Hinh 6. Dao dong miede ding bio tai Hon Ddu trong bdo Frankie (7/1996) theo 5 hedi tinh trong
trieong hop xét dén anh hwong ciia séng
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Két qua phén tich nudc dang tinh toan trong
2 con bio cho thiy anh hudng cua thiy triéu la
dang ké trong truong hop bao do bo vao thoi ky
tridu, tac dong cua song da lam ting do cao nudc
dang trong bao va voi ludi tinh c6 d6 phan giai
cao nude dang do song s& duoc tinh toan day du
hon va lam tdng d¢ chinh xac cia mo hinh.

4. Két luan

Trong nghién ctru nay, tuong tac gitra thuy
triéu va song bién toi nuée dang do bio tai ven
bién Béc Bo duoc phan tich dya trén cac két qua
tinh nudc dang theo cac phuong an c6 va khong
xét dén anh huong cua thay tridu va song bién
biang mo6 hinh SUWAT. Hai con bdo giy nudc
dang 16n d6 bo vao khu vuc trong thoi ky tridu
kiét (Frankie/1996) va triéu cudng (Washi/2005)
duoc lua chon dé mé phong. Mot sb két qua
nghién ctru dugc tom tit nhu sau:

- Thuy triéu khu vuc c6 anh huong dang ké

BAI BAO KHOA HQC

t61 nude dang do bio khi bio d6 bo vao thoi ky
triéu cuong. M6 hinh khi xét dén thuy triéu cho
két qua nudc dang thip hon so véi truong hop
khong xét dén thiy triéu. Két qua tinh nudc dang
béo trong ca 2 trudng hop ¢d va khong xét dén
thiy tridu thién thp so voi sb liéu quan tréc.

- Nuéc dang do song chiém mét ty 18 dang ké
trong muc nudc dang trong bio nhat 1a khi do
phan gia cua luéi tinh ting va viée xem xét phan
dong gop cuia nude dang do song da lam tang do
chinh xéc cua tinh toan.

Két qua cua nghién ctru da dua ra dugc yéu
cau vé cong nghé dé ting d6 chinh xéc trong du
bao nudc dang bao tai khu vuc ven bién Bic B9,
noi c¢6 bién do thuy tridu 16n, d6 1a mé hinh dy
béo can tinh dén thuy triéu khi bio d6 bo vao
thoi ky triéu cudng va can thiét phai tinh dén
phan déng gop cua nude dang do song.

Loi cam on: Nghién civu nay duwoc tai tro boi Pé tai NCKH cdp bé Bo Tai nguyén va Méi trirong,
ma s6 2015.05.07; Dé tai md s6 105.06-2017.07 Quy phdt trién khoa hoc va cong nghé quoc gia
(NAFOSTED). Tdp thé tac gid xin chdn thanh cam on.
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THE EFFECT OF TIDE AND WAVE ON STORM SURGE ON THE
NORTHEM COAST OF VIETNAM

Nguyen Van Huong, Nguyen Ba Thuy
National Centre for Hydro-Meteorological forecasting

Abstract: In the present paper (In this study), the influence of the tides and waves on the storm
surges in the northern coast of Vietnam were analyzed based on the results of the integrated model
of storm surges waves and tides (models SuWAT-Surge, Wave and Tide). In that, tides and storm
surges were simulated based on two-dimensional nonlinear shallow water equations that consider
the surges due to wave stress simulated from the SWAN model, a component model in SuWAT. SuWAT
is applied to surge simulation in two cases: The Frankie typhoon (7/1996) landed during low tide
period and the Washi typhoon (8/2005) landed during high tide period. Storm surges were
simulated for two scenarios with and without consideration of the effects of tides and waves. The
results show the significant effect of tidal on storm surges when the Typhoon landed during high
tide period. Meanwhile, wave set-up makes up a significant proportion of total storm surges even as
typhoon landed during low tide and high tide period. Therefore, considering the influence of the
wave increases the accuracy of the simulation results especially for high resolution grid.

Keywords. Typhoon, storm surge, a coupled model of surge, wave and tide, interaction of surge.
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DPINH LUQNG PHAT THAI KHI ME-TAN TU HOAT
PONG CHON LAP RAC THAI RAN SINH HOAT
THANH PHO HA NOI

Thai Thi Thanh Minh, Nguyén Trung Anh

Truong Pai hoc Tai nguyén va Moi truong Ha Noi

Tém tit: Bai bdo trinh bay phiong phdp wée tinh mé-tan phdt sinh tir chdt thdi rdn sinh hoat
tai thanh phé Ha Néi bang mé hinh FOD (phdn hity bic 1) do IPCC dé xudt nam 2006. Tdi lwong
CH, phat sinh dén nam 2015 dwoc woc tinh tir s6 liéu phat sinh CTRSH tir nam 2010. Udc tinh tdi
lwong khi CH,4 dén nam 2030 dwoc thuc hién theo hai kich ban: (KBI) Quy hoach tong thé phat
trién kinh té - xa hoi thanh phé Ha Néi dén nam 2020, dinh huwdng dén nam 2030 (KB2) Quy hoach
tong thé phdt trién kinh té - xd héi thanh phé Ha Ngi dén nam 2020, dinh hieéng dén nam 2030 va
Ouy hoach xit Iy chdt thai ran thi d6 Ha Néi dén nam 2030, tam nhin dén 2050. Két qua cho thdy
lwong khi CH4 phat sinh tw CTRSH tai thanh phé Ha Néi nam 2015 va 2016 lan lwot la 22.011
tan/nam (twong g véi 550.275 tan CO: eq/nam) va 24.219 tan/nam (twong img voi 605.475 tin
CO: eq/nam). Dy bao dén nam 2030, téng lwong phat thai cua khi mé-tan la 60.370 tan/nam (twong
dwong 1.507.675 tan CO: eq/ndm) theo KBI va 26.346 (twong dwong 658.650 tan CO: eq/nim) theo

KB2.

Tir khéa: Phat thai métan, chén lap rac, Ha Noi, COzeq (CO: twong dwong), CRTSH (chat thdi

rdn sinh hoat).

1. Mé dau

T nam 2008 dén nay, Ha Noi c6 su thay doi
vé dia gidi hanh chinh véi 12 quan, 17 huyén, 1
thi x4, véi dan sb ude tinh 7 tridu nguoi chua tinh
dén luong dan cu tir cac tinh dang sdng va lam
viéc tai Ha Noi. Pong nghia voi dia ban hanh
chinh va dan s mé rong, khdi luong chét thai
da va dang gia tdng nhanh chong, dac biét 1a rac
thai sinh hoat, anh hudng dén moéi trudng, gy
nguy co 6 nhiém, anh huong dén stc khoe ngudi
dan va khu vuc xung quanh. Vi vay, viéc xu ly
mdi truong dya trén viéc khai thac cac lgi thé
ngué)n nhan luc, diéu kién tu nhién va xa hoi cia
thanh phd, nham nang cao chat luong séng ciia
ngudi dan, gop phan giam su gia ting phat thai
khi nha kinh va nhiét d6 trung binh toan cau [5].

Theo s6 liéu thong ké ddy du va chi tiét vé
khdi lwong chét thai ran trén dia ban Ha Noi cho
théy, s0 v&i cac loai chét thai khac, chat thai sinh

hoat chiém ty trong 16n, khoang 6.500 tin/ngay
[6]. Trong khi, hinh thirc xr 1y cho loai rac thai
sinh hoat cht yéu chon 14p hop vé sinh, san xuét
phan hitu co vi sinh, tai ché 10% tai cac lang
nghé, nhung chua tinh dén thu gom khi thai c6
gia tri kinh té tir loai rac thai nay.

Mot s cong trinh nghién ctru trong nude c6
dé cap dén viéc tinh toan phat thai khi mé-tan tir
rac thai sinh hoat nhu Nguyén V& Chau Ngan
(2014) [10], Vo Diép Ngoc Khoi (2014) [9] dinh
lugng khi mé-tan tir rac thai sinh hoat bang
phuong phap USEPA’s LANGEM (1998). Song
wu diém trong cong trinh ctia V5 Diép Ngoc
Khéi (2014)[9] uéc luong duoc phat thai dén
nam 2030 theo hai kich ban gia ting dan sb va
chét thai. Ngoai ra, mdt ) cong trinh khac co dé
cap dén viéc thu gom khi mé-tan va chuyén sang
phat dién nhu Phan Thi Anh (2015) [1], Nguyén
Vin Phuéc (2010) [14]. Pic biét, tai mot sb
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nuée nhu Han Qubc, My, Trung Quéc, Mexico,
Chau Au va Nga, .... qua trinh thu gom khi mé-
tan tir xtr 1y chat thai voi quy mo rat 16n, lugng
dién nang thu dugc tr 1,25 MW - 22.4 MW [7,
8, 4,3, 11].

Nhu vay, c6 thé thay viéc dinh lugng phét thai
khi mé-tan trong qua trinh xtr li rac thai sinh hoat
that sy can thiét trong bdi canh hién nay. Khi ky
nguyén su dung nang luong tai tao, tai ché va
giam nhe phat thai khi nha kinh du nhanh dé han
ché nhiét do toan cau thap hon dang ké so véi
ngudng 2°C, hudng t6i ngudng 1,5°C.

2. Phwong phap nghién ctru

2.1 Phwong phdp xdic dinh dic diém
CTRSH

a. Ldy mau chat thai

Lay 200 kg chét thai ran sinh hoat truc tiép tir
xe van chuyén ciia cac cong ty thu gom rac thai
sinh hoat trén dia ban cac quan, huyén va thi xa
cua thanh phd Ha Noi tai khu xir Iy Nam Son
trong hai dot cua thang 10 nam 2016. Dot 1 dugc
lay vao ngay 15 - 16/10/2016. Dot 2 duoc lay
vao ngay 29 - 30/10/2016.

b. Phan loai va xac dinh thanh phdn rdac

MaAu chat thai rin sinh hoat duoc léy theo
phuong phap ¥ (Hinh 2.1), sau d6 mau dai dién
dugc phan loai thanh phan chét hiru co va vo co
theo phan loai ciia IPCC (2006), bao gdm: gidy,
vai, thuc phém httu co, g5, 14 canh cay, ta 16t, cao
su va da, nhya, kim loai, thuy tinh,...

A Ma3u dai dién
_— _>

Lay 200 kg CTRSH Chia lam 4 phéan
Tron déu, vun thanh bang nhau, liy 2
hinh c6n phan chéo nhau

Tiép tuc quy trinh cho dén
khi thu dugc 25kg sé& thu
duoc mau dai dién

Hinh 1. Phirong phdp ldy mdu chat thai rdan bang ky thudt %

c. Xdc dinh @6 am cua chat thai ran sinh hoat

Sy chén dung bang st va nap & 105°C trong
tu sdy dén khdi lwong khong doi, xac dinh khi
luong cua chén va nap. Can 2,5 g mau chat thai
sinh hoat cho vao chén, ddy nép ho va tién hanh
sy mau & trong til sdy & mirc nhiét do 105°C.
Sau 3 gio sdy, lam ngudi mau trong binh hiit am
1 gioy, can va ghi lai khoi lugng chinh xac ctia ca
dung cu chira va mau chét thai sinh hoat. Lap lai
qua trinh sdy thém 1,5 - 2 gid cho dén khi khoi
luong khong d6i. D6 4m cua chét thai sinh hoat
dugc tinh theo cong thirc ctia phuong phap khoi
lugng uwdt nhu sau:

a="".100% )

Trong d6: a: 6 am (% khdi luong); w: khoi
lwong mau ban dau (kg); d: khdi lugng mau sau
khi say kho dén khéi lugng khong doi ¢ 105°C
(kg).

2.2 Phwong phap mé hinh

M0 hinh tinh toan phat thai khi nha kinh cua
IPCC(2006) trong qué trinh chon lap rac thai dua

TAP CHi KHi TUQNG THUY VAN

theo phuong phap FOD (phan huy bac 1).
Phuong phap nay gia dinh rang, cic thanh phan
hitu co trong chét thai dugc chon lap (cac-bon
hitu co dé phan huy, duoc ki hiéu 1a DOC) phan
huy cham trong vai thap nién, tir d6 phat sinh cac
khi nhu CHs, CO», N2O..v...v... Trong diéu kién
khong doi, ty 1& phat sinh cac khi trén chi phu
thude vao sb luong céac-bon hiru co con ton tai
trong chat thai. Trong nhitng nim dau cia qua
trinh chén lap, lwong khi CH phat sinh 16n nht,
sau d6 giam dan trong cac nam tiép.

C6 ba cip d6 tinh toan trong mo hinh cia
IPCC:

Cép d6 1: Uédc luong phat thai khi CHs cua
mo hinh chu yéu duya trén cac bién va sb liéu mac
dinh cua IPCC (FOD-1).

Cap d6 2: Ngoai viéc stir dung mot s6 bién va
s6 liéu mic dinh cua IPCC (20006), dé uée luong
phat thai khi CHs, m6 hinh yéu ciu su chinh xéac
va chat lugng trong s6 liéu dau vao cua ting
qudc gia, bao gdm nhiing s6 liéu trong quéa khir
va hién tai (FOD-2).
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Cép d6 : Tinh toan bac 3 cua md hinh yéu cau
su chinh x4c va chat luong cua s6 lidu dau vao
mo hinh. Bén canh d6, sir dung phuong phap
FOD cén tinh téi yéu t6 xay dung cac bién chinh
clia timg qudc gia nhu tiém nang phat sinh khi
mé-tan (Lo), ty 1€ cac-bon hiru co trong CTRSH
(DOC), ty 18 DOC bi chuyén héa (DOCy) va md
hinh riéng cho timg qudc gia (FOD-3).

Luong khi CH4 phat thai tr hoat dong chon
1ap CTRSH theo phuong phap FOD-1 duoc tinh
toan nhu sau:

Ecns = [LcH4 - RT] * (1-OX) (2)

Trong do: Ecns: Luong khi CH4 phat thai
trong ndm (tin/nam); Lens: Lugng khi CHs phat
sinh trong nam (tin/ndm); Rr: Luong khi CHs thu
hoi trong nam (tin/nam);0X: Hé s6 6xi hoa 16p
phi1 bé mit.

BAI BAO KHOA HQC

Quy trinh udc tinh phat thai khi CHs tir hoat
dong chon 1ap chat thai ran trén dia ban thanh
phé Ha Noi theo mé hinh FOD-3 nhu sau:

Budc 1: Udc tinh khéi lugng CTRSH duoc
chon 14p trén dia ban thanh phd Ha Noi. Trong
d6 bao gém: 1) Xac dinh hé s6 phat thai CTRSH;
2) Xac dinh tong lugng CTRSH chén lap.

Budc 2: Tinh toan luong cac-bon hitu co dé
bi phéan hay trong CTRSH chén 14p.

Budc 3: Xéac dinh hé sb diéu chinh mé-tan, ty
16 DOC bj chuyén hoa thanh DOCr va ty 18 khi
metan trong bai chon 1ép. Trong d6, xac dinh hé
s6 diéu chinh metan (MCF) bii chon 1ap dugc
chi ra trén Bang 2.1, ty 1¢ DOCr dugc mac dinh
theo gia tri m6 hinh, ty 1¢ khi mé-tan trong bai
chén 14p duoc xac dinh thong qua ty 18 khi CO»
do truc tiép tai cac 6 chon lap bang may do COs.

Bang 1. Gia tri hé 6 diéu chinh metan

Viéc du bao luong khi CH4 phat sinh tu
CTRSH tai thanh phé Ha Noi dén nim 2030
dugc xay dung theo hai kich ban:

-Kich ban 1 (KB1): Dwa vao Quy hoach tong
thé phat trién kinh té - xa hoi thanh phd Ha Noi
dén nam 2020, dinh huéng dén nam 2030.

- Kich ban 2 (KB2): Dua viao Quy hoach tong
thé phat trién kinh té - xd hoi thanh phd Ha Noi
dén nam 2020, dinh huéng dén nam 2030 va
Quy hoach xir Iy chat thai rin thu d6 Ha Noi dén
niam 2030, tim nhin dén 2050.

Trong do, gia thiét qua trinh tinh toan tai
luwong khi mé-tan phat thai tdi nam 2030 vai cac
théng sé nhu DOC, MCF, DOCy, OX khong thay
dbi.

Trén co s& cac so liéu vé muc tang dan so

theo céc kich ban, dinh hudng phat trién kinh té
- x4 hoi cuia thanh phd Ha Noi dén nam 2030 va
cac sb liéu théng ké. Lugng rac thai sinh hoat
phat sinh tai cac ho gia dinh trong tirng giai doan
tinh toan xac dinh theo cong thurc:

w= 2o N.(I+q).g (thn/nim) (3)

Trong d6:N: s0 dan trong tirng nam (nguoi);
q: 1a ti 18 tang dan s (%); g: 1a luong rac thai
binh quan (kg/nguoi/ngay dém).

3. Két qua va thao luin

3.1 Qua trinh phat sinh CTRSH tai thanh
phé Ha Npi va cic dic diém

3.1.1 Thanh phan va @3 am CTRSH chén ldp:
sau 2 dot thuc hién phan loai, thanh phﬁn va do
am ciia CTRSH duoc thé hién cu thé trong Bang
2.
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Bdng 2. Thanh phan va d¢ am cia CTRSH

% Khoi lwong % Do Am
Phén loai Khodng dao Trung Khodng dao dong | Trung binh
dong binh
Giay 1,32 -3,05 2,182 45 -56 50,5
Vai, sgi 1,75 - 4,25 3 32-55 43,5
Thtrc an 41,26 - 55,53 48,395 74— 82 78
GO 0,35-1,65 1 27— 48 37,5
Rac vuon 6,83 -8,21 7,52 41 -62 51,5
Ta lot 0,29 - 1,38 0,835 48 — 72 60
Cao su vada 5,06 - 8,34 6,7 22 -35 28,5
Nhya 3,03 -4,17 3,6 1-2 1,5
Kim loai 0,55-1,75 1,15 2-3 2,5
Thuy tinh 1,44 - 1,65 1,545 1-2 1,5
Nhitng thir khac 23,85-24,29 24,07 24 -40 32

3.1.2 Hé 56 phat sinh CTRSH:
Theo bao cao quy hoach xur Iy CTRSH thu do6

v6i d=0,9 kg/nguoi/ngay.

2010-2015 tuong quan gitru dan so va khoi luong CTRSH
3.2.1 Cac so liéu dau vao cua mé hinh trong giai doan 2010 - 2015.
LU'GNG CTRSH PHAT SINH THEO DAN 50

2,600,000 - - 7,800,000
Ep—— = | 7,600,000
#1 | 7,400,000
2,400,000 | 7,200,000
2,300,000 + | |- 7,000,000

1§ N - 6,800,000 3

2,200,000 -+ . + 6,600,000 =z
2,100,000 L 6,400,000
i | 6,200,000
4000000 i | 6000000
1,900,000 |4k L8| 5,800,000

2009 2010 2011 2012 2013 2014 2015

EEmDAN 5O === CTRSH PHAT SINH

Hinh 2. Liwong CTRSH phdt sinh theo ddn so tai thanh phé Ha Noi, giai doan 2009 - 2015
b. Gia tri DOC: CTRSH 4m. S6 liéu cu thé cho thanh phin CTRSH

a. Xac dinh khdi luong CTRSH phit sinh

Khdi lugng CTRSH phét sinh phu thudc vao
Ha N6i dén nam 2030, tam nhin dén ndm 2050, dén sb cua thanh phé Ha Noi. Trong giai doan
hé sb phat sinh CTRSH giai doan 2010 - 2015 2010 - 2015, khdi lugng CTRSH phat sinh trén
dia ban thanh phd Ha Noi gia ting theo su gia
3.2 Pinh lwong phdt thdi mé-tan giai doan  ting dan s cua thanh phd. Hinh 2 thé hién mdi

Do am cia CTRSH chon lap 14 54,6%, nén gia tri ~ dugc lay tir két qua ghi trong bang 3.

DOC dugc tinh theo cong thitc ctia IPCC (2006) voi
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Bang 3. Gid tri DOC cho tirng thanh phan CTRSH

STT Ky hiéu Thanh phan CTRSH Gia tri (%)

1 A Giay 2,182

2 B Vai 3

3 C Thuc an 48,395

4 D Go 1

5 E Rac vuon 7,52

6 F Ta lot 0,835

7 G Cao su va Da 6,7
DOC=0,4A +0,24B + 0,15C + 0,43D+ 0,2E 16%

+0,24F +0,39G

c. Hé sb diéu chinh mé-tan MCF: Dua trén
diéu kién thuc té cta cac bii chon lép trén dia
ban thanh phd Ha Noi phan 16n nira chim nira
ndi, than bai > 5 m va CTRSH chén lap chua
dugc phéan loai, do d6 gia tri MCF dugc chon Ia
0,6.

d. Hé sb phan huy cac-bon hitu co
(DOCy):DOCs= 0,5 theo gia tri mac dinh cia mo
hinh.

e. Tai luong khi mé-tan thu hoi (R): Trong
qua trinh thyc hién chén l4p, cac bai chon lap
trén dia ban thanh phd Ha No6i khong tién hanh

thu hoi khi phat thai, do d6 chiing t6i lya chon
R=0.

f. Ty 1& khi mé-tan trong bai chon 1ap (F): Sau
khi tién hanh do thuc dia ndng do CO: tai cac 6
chén 1ap, két qua duoc ghi trong Bang 4:

Tur d6, tinh toan duoc ty 1¢ khi CH4 trong bai
chén 1ap trén dia ban thanh phd Ha Noi, két qua
duoc dua ra trong Bang 5.

g. Hé s6 phan tmg k: Hé s6 phan tmg k dugc
mac dinh theo gia tri cua IPCC voi cac gia tri cu
thé cho ting loai rac (bang 6)

Bdng 4. Ty 1¢ khi CO: trong bai chén lap ¢ Ha Ngi [20, 21]

STT Nong dd (ppm) Khdi lrgng (gam) Thé tich(lit) % thé tich
1 1030 1,030 0.52 52
2 981 0,981 0.45 45
3 792 0,792 0.40 40
4 933 0,933 0.47 47
5 852 0,852 0.43 43
Bang 5. Ty 1¢ khi CHy trong bdi chén lap & Ha Ngi [20, 21]
STT % Thé tich CO, % Thé tich N2 va cac khi % Thé tich CH, (F)
Khac
1 52 3 45
2 45 3 52
3 40 3 57
4 47 3 50
5 43 3 54
TB 454 3 51,6

TAP CHI KHI TUQONG THUY VAN
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Badng 6. Gid tri ciia hé sé phan vmg

STT Loai rac Hé s6 phan tng k
1 Giay 0,06
2 Rac vuon 0,1
3 Thirc an 0,185
4 Go 0,03
5 Vai 0,06
6 Ta 16t 0,1

h. H¢ s6 0-xi hoa (OX): Cac bai chon lap trén
dia ban thanh phd Ha Noi sir dung 16p phu bé
mit cua cac hd chon lép 1a dat sét, gia tri cua h¢
56 6-xi hoa OX = 0

3.2.2 Tai lwong mé-tan phat thai giai doan
2010-2015

Tai lugng me-tan phat thai tang theo thoi gian
va sy gia tang cua luong CTRSH phat sinh dugc
chén 1ap tai cac khu xur 1y. Tai luong CHs cia
nam thr t 1a do sy phan huy sinh hoc cua thanh
phan hiru co ton tai trong bii chdn 1ap & cac ndm
trude d6. Piéu nay 1y giai vi sao tai luong CHa
tang dan theo thoi gian. Nam 2015, u6ce tinh CHs
phat sinh khoang 22.011 tin/nam (twong g véi
550,275 tan CO» eq/nam).

25,000
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Hinh 3. Tai lwong khi mé-tan phat thai tw nam 2010 - 2015

3.3 Dy tinh tdai lwong khi mé-tan phdt sinh
dén nam 2030

3.3.1 Dy bdo khéi lwong CTRSH phat sinh

Trong tuong lai, hé s6 phat sinh chat thai ran
s€ gia tang theo sy gia tang GPD. Theo Quy
hoach tong thé phat trién kinh té - x3 hoi thanh
phé Ha Noi dén nam 2020, dinh hudng dén nim
2030 lwong CTRSH binh quan dau nguoi duoc

su bao nhu sau:
Giai doan 2016 - 2020: d=0,95 kg/nguoi/ngay
Giai doan 2021 - 2025: d=1,0 kg/ngudi/ngay
Giai doan 2026 - 2030: d= 1,1 kg/nguoi/ngay
Tir d6, du bao duge khéi lugng chit thai rén
sinh hoat phat sinh trén dia ban thanh phé Ha
Noi. Két qua thé hién trén hinh 3.
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Hinh 4. Luong CTRSH du bao phat sinh theo dan 6 tai thanh phé Ha Ngi giai doan 2016 -2020
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3.3.2 Dy bao tai luong khi mé-tan

Dé du bao tai lwong khi mé-tan phat sinh,
ching t6i da dua ra 2 kich ban KB1 va KB2.
Theo do, sy khac nhau gitra hai kich ban la ty 1¢
thu gom va xir Iy CTRSH bang phuong phap
chén 1ap sau nam 2020 13 90% va sau ndm 2030
la 100% ung véi KB1. Trong khi do,ty 1¢ xur ly
CTRSH bing phuong phap chén lap sau nam

BAI BAO KHOA HQC

2020 1a 35% va sau nam 2030 1a 15% ung voi
KB2.

Do su khac nhau vé ty 1¢ xir Iy CTRSH bang
phuong phap chén l4p gitra hai kich ban, dan dén
du bao tai lugng mé-tan phat thai cling khac
nhau (hinh 4). Theo d6, sau 2020 tai luong mé-
tan phat thai sé tiép tuc tang theo KB1 va s& giam
manh theo KB2.

CHENH LECH PHAT THAI KHi ME-TAN
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Hinh 5. Murc do chénh léch phat thai khi mé-tan giita 2 kich ban

4. Két luin

Qua phan tich va danh gia chung toi rut ra
duoc mot sb két luan sau:

- CTRSH thanh phd Ha Noi c6 thanh phan
hiru co chiém ty 18 tir 68,14 - 71,13% (trung binh
khoang 69,6%) va do am trung binh 54,6%;

- Ung dung mé hinh FOD bac 1 cua IPCC
(2006) cho théy tai luong CHs nam 2014 va 2016
lan luot 1a 22.011 tin/nam (twong tmg véi
550.275 tan CO» eq/nam) va 24.219 tin/nam
(twong tmg véi 605.475 tan CO» eq/nam. Dy bao
tai lwong CHs dén nam 2020 1a 37.243 tdn/nim
(twong dwong 931.075 tin CO: eq/ndm), dén
niam 2030 14 60.307 tin theo KB1 (twong duong
1.507.675 tin CO» eq/nam) va 26346 (tuong

duong 658.650 tan CO» eq/nim) theo KB2.
Trong khoang thoi gian tir naim 2021 dén nam
2030, tong luwong phat thai khi mé-tan giam
213.811 tan (twong duong 5.345.275 tan CO,
eq). Day la mot dir li€u quan trong dong gop vao
viéc can bang phat thai cac-bon cho thanh phd;

- Quan 1y khi thai tir bai chon lap CTRSH va
lya chon phuong phap xtr [y CTRSH theo hirong
tan dung, thu hdi thanh ph?m httu co trong
CTRSH. Bén canh do, viéc thay thé cong ngh¢
chon 1ap hién tai & khu xir Iy chét thai Nam Son
can phul hop véi cac kich ban dy bao phat thai
CH4, muyc dich thu gom t61 da khi mé-tan phuc
vu phat dién, giam su gia tang nhiét do trung
binh toan cau.
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CALCULATING AND FORECASTING METHANE EMISSION
FROM MUNICIPAL SOLID WASTE DISPOSAL
FOR HA NOI CAPITAL

Thai Thi Thanh Minh, Nguyen Trung Anh
Ha Noi University of Natural Resources and Environment

Abstract: Caculating methane emission from municipal solid watse disposal for Ha Noi capital
is followed the calculation method of the IPCC (Intergovernmental Panel on Climate Change).
Methane emission was caculated by the Ha Noi's municipal solid waste data from 2010 to 2015.
Forecasting methane emission is based on 2 scenarios: (KB1) The master plan of Ha Noi's socio-
economic development until 2020, vision to 2030, (KB2) The master plan of Ha Noi s socio-economic
development until 2020, vision to 2030, and the planning of solid waste treatment in Hanoi until
2030, vision to 2050. The result showed that total amount of methane emission was 22.011 tons/year
in 2015 and 24.219 tons/vear in 2016 (equivalent to 550.275 tons of CO:zeq/year and 605.475 tons
of COzeq/year respectively). Forecasting to 2030, total amount of methane emission is 60.370
tons/year (equivalent to 1.507.675 tons CO: eq/year) following the scenario (KB1) and 26.346
tons/year (equivalent to 658.650 tons CO: eq/year) following the scenario (KB2).

Key word: CO: eq ( CO: equivalent)
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TINH HINH KHI TUQNG, KHI TUQONG NONG NGHIEP,
THUY VAN THANG 12 NAM 2016

rong thang 12/2016, trén Bién Pong di xudt hién 01 con bio va 01 dp thap nhiét ddi,
trong dé6 ap thap nhiét déi dau thang 12/2016 da anh hieong dén khu viee Binh Thudn

- Ba Ria Viing Tau. Ngodi ra trong thdang tai khu viee Trung va Nam Trung B xudt hién

nhiéu dot miea 16m va don ddp gdy lii 16m dién réng tai nhiéu dia phwong, dnh hwéng nghiém trong

den doi song va san xuat cua nguoi dan khu vuc nay.

Trai nguoc voi cac tinh phia nam, khu viec Bac Bo mua xay ra it, nhiéu noi phia tdy Bac B¢ ca

thang khéng cé mura ; ciing véi dé do khéng khi lanh hoat ddng yéu nén nhiét d trung binh thang

12/2016 tai khu viee Bic Bé cao hon nhiéu so véi trung binh nhiéu nam.

TINH HINH KHI TUQNG

1. Hién twong thoi tiét dic biét

+ Bdo va dp thap nhiét déi (ATND)

Trong thang da xuét hién 01 ATND va 01
con bio trén Bién Pong, trong d6 ATND dau
thang 12 di anh huong dén khu vyc Nam
Trung Bo va Nam B9, cu thé:

- ATND thang 12: Chiéu ngay 11/12, mot
vung ap thap trén vang bién phia nam bién
Pong di manh 1én thanh ap thap nhiét dgi.
Dén sang ngay 13/12, sau khi di vao ving bién
cac tinh Ninh Thuan - Binh Thuan, ATND da
suy yéu thanh mot ving ap thap. Strc gié manh
nhit ¢ trung tdm vung ap thap giam xudng
duéi cap 6 (dudi 40km/gid). ATND di gay gio
manh cip 6, giat cap 7-8 trén ving bién Ninh
Thuan dén Ba Ria Viing Tau. Do anh hudng
ciia ATND két hop v6i nhidu dong gié dong
nén & cac tinh tir Quang Ngii dén Binh Thuan
da ¢6 mua vira, mua to.

- Bdo s6 10 (tén qudc té 1a NOCK-TEN):

Tu ngay 21/12, mot ATND da manh 1én
thanh bio (tén qudc té 1a Nock-ten) trén vung
bién tdy Thai Binh Duong, bdo chu yéu di
chuyén theo huong tay tdy bic va manh dan
1én, trude khi bao vao Bién Pong, khi di qua
khu vyc mién Trung Phillippin, di c6 gio
manh nhat & ving gan tim bdo manh cép 13,

TAP CHi KHi TUQNG THUY VAN

giat cp 16 -17. Dén sang ngay 26/12 sau khi
di vao Bién Dong (thanh con bio sb 10), bio
tiép tuc di chuyén theo hudng tiy tdy bic va
suy yéu dan vé cuong d; dén sang ngay 27/12
bdo s6 10 suy yéu thanh ATND va d6i hudng
di chuyén vé phia tdy nam va tiép tuc suy yéu
thém. Pén chiéu ngay 28/12, sau khi di vao
vung bién Tdy Bic quan dao Trudng Sa,
ATND d3 suy yéu thanh mot ving ap thip va
khong anh huéng dén dat lién nudc ta.

+ Khong khi lanh

Trong thang da dién ra 6 dot khong khi lanh
(KKL), bao gom 3 dot gi6 mua dong bac va 2
dot KKL ting cudng, cy thé nhu sau:

- KKL tang cuong dém 5, ngay 6/12 ¢ vinh
Bic Bo di c6 gio dong bic manh cép 6, giat
cip 8. Khu vuc bic Bién Pong (bao gom ca
vung bién quin dao Hoang Sa) c6 gio6 dong
bic manh cap 6 - 7, giat cdp 8 - 9; bién dong
manh. Tu dém ngay 6, & céac tinh Bic Bo va
Bic Trung B troi chuyén rét, ving nii co rét
dam v6i nhiét d6 thap nhat pho bién 14 - 17°C,
vung nai 10 - 13°C, vung nui cao 6 - 9°C.

- Pot gi6 mua dong bic tir dém 13 ngay
14/12: vinh Bic Bo va ving bién ngoai khoi
Trung Trung Bo va khu vuc Bic Bién Pong
(bao gdm ca ving bién quan dio Hoang Sa) ¢
gi6 dong bic manh cép 6 - 7, giat cip 8 - 9;
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bién dong manh. Do anh huéng cua KKL, tur
dém 14, ¢ cac tinh Bic B0 troi chuyén rét,
vung nuai ¢6 noi rét ddm véi nhiét do thép nhat
phd bién 15 -18°C, ving nai 12 - 15°C, ving
nui cao ¢ noi dudi 12°C.

- Khong khi lanh tang cuong vao dém 21,
sang 22/12: vinh Bic Bo va ving bién phia
Bic khu vuc Bic Bién Pong c6 gio dong bic
manh cép 6, giat cip 7; bién dong. T ngay
22/12, & céc tinh Bic Bo troi chuyén rét voi
nhiét d6 thip nhat pho bién 15 - 18°C, ving
nai 13 - 16°C.

- Pot gi6 mua dong bic tir dém 26, ngay
27/12: Vinh Bic B9, khu vuc Bic Bién Pong
(bao gdm ca vung bién quan dao Hoang Sa),
ving bién ngoai khoi céc tinh Trung Bo ¢6 gio
d6ng bic manh cap 6 - 7, giat cip 8 - 9; bién
dong manh. O céc tinh mién Béc troi chuyén
rét.

- KKL tang cuong ngay 29/12: Do anh
huong cia KKL ting cudng, ving bién ngoai
khoi Trung B9 tiép tuc cé gié déng biac manh
cép 6, co luc cép 7, giat cép 8, khu vuc Bic
Bién Pong (bao gdm ca ving bién quan dao
Hoang Sa) tiép tuc c6 gidé déng bic manh cap
7, giat cdp 8 - 9; bién dong manh. O cac tinh
Bic B0, Bic va Trung Trung B troi rét va
kho, vung nti Béc B0 ¢6 noi rét dam.

2. Tinh hinh nhiét do

Trong thang 12, do KKL c¢6 cuong do
khong manh va thoi gian tdc dong khong dai,
chii yéu gay troi rét vé dém va sang ban ngay
co néng va nhiét do tdng cao, thoi tiét kho
hanh sau khi tac dong cua KKL, vi vay nén
nhiét tai cac khu vuc trén pham vi toan quéc
phd bién & mirc cao hon so voi TBNN tir 1,0 -
2,0°C, riéng khu vuc Bic Bo va Béc Trung Bo
cao hon tur 2,0 - 3,0°C.

Noi c6 nhiét do cao nhét 1a Tan Son Hoa
(Tp. H6 Chi Minh): 34,6°C (ngay 22).

Noi ¢6 nhiét do thap nhat 1a Sin HO (Lai
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Chau): 3,0°C (ngay 31).

3. Tinh hinh mwa

- Trong thang 12, khu vuc Trung Bo da lién
tiép dién ra nhitng dot mua 16n kéo dai dién
rong gay 1t 16n va ngap lut & nhiéu noi, cu thé:

+ Dot 1: Do anh huong cia KKL tang
cudng két hop véi nhidu dong trong déi gid
dong trén cao nén tu ngay 1 - 8/12 khu vuc
Trung va Nam Trung Bo da ¢6 mua dién rong,
tam mua lon tap trung tai cac tinh to Thua
Thién Hué dén Khanh Hoa, khu vuc nay lién
tuc c6 mua vira, mua to dén rat to, tai mot s6
noi da xuat hién lugng mua ngay trén 200 mm
nhu An Nhon (Binh Pinh- ngay 1): 202 mm,
Nam DPoéng (Hué- ngay mong 3): 292 mm.
Sang ngay 9, ngay 10, mua tam thoi giam hon.
Sau d6 tir ngay 11, khu vuc nay lai tiép tuc
chiu tdc dong cta nhiéu dong cua déi gioé
dong, riéng ngay 13 con anh huéng két hop
vung thap suy yéu tir 4p thap nhiét d6i, nén
mua lai ¢ xu hudng tang nhanh, dac biét tur
cac tinh Quang Tri dén Khanh Hoa tiép tuc co
mua to dén rat to tir ngay 13 dén ngay 16. Tur
ngay 17, mua giam dan vé luong sau d6 dot
mua 16n két thuc vao ngay 21/12. Do mua Ién
don dap nén tong lwong mua tinh dén ngay
21/12 tai mot s6 noi thude Quang Nam, Quang
Ngai, Binh Dinh da dat tur 1000 - 1600 mm,
rieng tai Ba To (Quang Ngai): 2027 mm.

+ Khu vuc Tay Nguyén va Nam B¢ do anh
hudng cia ria phia bic cua ranh xich dao két
hop vé&i nhidu dong trong déi gio dong nén co
nhiéu ngay mua trong thang, riéng ngay 1 -
2/12,6-7/12, 13 - 6/12 da ¢6 mua vura, ¢6 noi
mua to va dong.

Tong lugng mua trong thang 12, tai khu
vuc Bic Bo va khu vuc Thanh Hoa — Nghé An
pho bién it mua véi lwgng mua phd bién thiéu
hut tir 70 - 90%, thdm chi mét s6 noi ¢ khu
Tay Béic khong c6 mua. Khu vuc Trung va
Nam Trung B6 c6 tong luong mua cao hon rat
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nhiéu so v4i TBNN, riéng tir Quang Tri dén
Khéanh Hoa tong lugng mua thang phd bién tur
1000 -1600 mm, Tay Nguyén va Nam B0 tong
lugng mua phd bién tir 50 - 150 mm, gip 2 - 3
lan so véi TBNN.

Noi c6 tong luong mua thang cao nhat 1a
Ba To (Quang Ngai): 2165 mm, cao hon
TBNN la 1556 mm.

Mot sé noi & Lai Chau, Dién Bién, Son La
ca thang khong c6 mua.

4. Tinh hinh ning

Tong s6 gid nang trong thang 12/2016 tai
khu vuc Bic Bo phé bién & muc cao hon
TBNN cung thoi ky, cac tinh Trung B trd vao
phia nam phd bién ¢ muc thap hon so véi
TBNN cung thoi ky.

Noi ¢6 sé gid ning cao nhat 1a Bic Yén
(Son la): 199 gid, cao hon TBNN la 41 gio.

Noi c6 s6 gid nang thap nhat 1a A Ludi
(Thira Thién Hué): 12 gio, thap hon TBNN la
74 gi0.

KHi TUQNG NONG NGHIEP

Nhin chung, trong nim 2016 san xuat nong
nghiép & phan 16n cac khu vuc giap nhiéu kho
khin. Dién bién thoi tiét phuc tap tir dot rét
dam, rét hai diu nam tai cac tinh mién Béc va
Bic Trung B9, hién tugng El nino kéo dai tu
dau ndm din dén han han trén dién rong o
mién Trung, Tdy Nguyén, xdm nhap min kéo
dai & Pdng bang séng Ctru Long (PBSCL)
dén nhirng dot mua 1ii lién tuc trong nhiing
thang cudi ndm tai cac tinh mién Trung da gay
anh huong khong nho dén két qua san xuét
nong nghiép cua cac dia phuong. Ngoai ra,
dich bénh trén cay trong va vat nudi van xay ra
& mot s noi,... d3 anh hudng manh dén két
qua hoat dong va thuc hi¢n ké hoach cua toan
nganh.

Diéu kién khi tuong trong thang 12/2016
khong hoan toan thuén lgi cho san Xudt nong
nghiép do nhiét d6 xudng thip ¢ mién Bic;
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lugng mua it; s6 gio nang rat thap, dic biét ¢
mién Trung. Tuy nhién do phan 16n céac dia
phuong van dang trong thoi ky chuyén vu nén
khong bi anh huong nhiéu.

Trong thang 12/2016, cac dia phuong mién
Bic tap trung chim soc va thu hoach mot sb
cdy vu dong trong sém, tiép tuc cay lat dt,
gieo ma va tich cuc chuén bi cac yéu td can
thiét cho vy san xuat déng xuan 2016 - 2017.
Céac tinh mién Nam tiép tuc thu hoach lia mua
va thu dong, rau mau vu mua va tap trung
xubng gidng dai tra lta déng xuan.

1. Poi voi cay lia

Trong thang 12, nén nhiét & mot sé khu vuc
Tay Bic, Viét Bic khong thuan 19i cho mot sb
di¢n tich lua dong xuan dang thoi ky moc
mam, & mot s6 khu vuc tde do sinh trudng cua
cdy, ma sinh truong kém dén trung binh.

Luong mua thang 12 & hau hét cac khu vuc
déu giam tuy nhién do duoc tich nude va cong
tac thuy loi duoc chuan bj tdt nén giam kho
khin vé nuéc cho Dong bang séng Hong va
Bic Trung Bo dang ky d6 ai, chuan bi buédc
vao gieo cdy vu dong xuan. Lua dong xuan &
mién Trung dang ky moc mam - cdy, sinh
truong trung binh trong diéu kién sb gio ning
rat théap.

- Lua dong xuan: Dién tich gieo trong lua
dong xuan trén ca nudc nam 2016 dat 3,08
triéu ha, nang suit binh quan dat 63 ta/ha,
giam 5,3%, san luong chi dat 19,4 tri¢u tan,
giam 6,2%. Tinh riéng tai mién Béc, dién tich
gieo tréng dat 1,16 tri¢u ha, ndng suat dat 62,8
ta/ha. Cac tinh mién Nam, dién tich gieo tr@)ng
dat 1.93 tri¢u ha; nang suat dat 63 ta/ha; san
lugng dat gﬁn 12,2 triéu tAn. San lugng giam la
do xam nhép man va han han & vuing PBSCL
v6i mirc d6 nghiém trong khién nhiéu dién tich
phai bo khong san xuédt hodc cé gieo trong
nhung ning suit giam manh.

-Lta hé thu: San xuat lta hé thu 2016 tiép
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tuc dién ra trong diéu kién thoi tiét bat lgi, dau
vu néng nong kho han ¢ hau hét cac dia
phuong lam cay laa sinh truong, phat trién
kém dan dén nang suét chi dat 53,9 ta/ha, b?mg
99,3% cung ky; trong khi dién tich chi tang
nhe (tang 3,1 nghin ha, tuong tng tang 0,1%)
nén san lugng lta he thu chi dat 11,34 triéu
tdn, giam 61 nghin tin so hé thu 2015. Cac
tinh Bic Trung B0, dién tich gieo trong dat
171,1 ngan ha, tang 2,4% so v&i cung ky ndm
trdc; nang suat dat 49 ta/ha, bang 99,5% cling
ky; san luong dat 838,5 ngan tan, tang 1,9%
so voi cung ky nam trude. Cac tinh mién Nam,
dién tich gieo trong dat 1,93 triéu ha, tuong
duong cung ky nim trudc; ning suit binh
quan (dat 54,3 ta/ha) va san lugng (dat 10,5
triéu tan) déu giam 0,7% so vdi cing ky nim
trude.

- Lta thu dong: Tong dién tich xudng gidng
vu thu dong vang BDBSCL dat 701 ngan ha,
nang suat dat 52,2 ta/ha, san lugng dat hon
3,66 triéu tan. So vé4i vu trude, dién tich tang
3,1% nhung san lugng chi tdng 2,7% do nang
suat giam 0,4% so v&i ciing ky. Mot sb tinh
chiu anh huong khong tét cua thoi tiét 1am cho
ning sut giam, trong d6 Vinh Long giam 1,2
ta’/ha va An Giang giam 2,3 ta/ha. Ca 2 dia
phuong nay déu cé phan 16n dién tich xubng
giébng mudn hon ky trudc, thoi ky lua trd bong
gap mua bao kéo dai lam suy giam kha nang
thu phéin, ty 1¢ 1ép hat cao, sau bénh nhiéu.

- La mua: Tong dién tich gieo trong ca
nudc dat 1,9 triéu ha, nang suat binh quan dat
48,4 ta/ha, san lugng udc dat 9,2 tri¢u tan; so
v6i nam trude dién tich giam 1,7%, ning suat
giam 0,9%, san lugng giam 2,6%. Cac tinh
mién Bic, dién tich lda mia nim nay chi dat
1,15 triéu ha, giam 1,2%; niang suét dat 50,1
ta/ha, tvong duong cing ky; san lugng dat gan
5,77 triéu tan, giam 1,2%% so vdi cung ky
nam trude. Nguyén nhan cua su sut giam la do
thoi tiét dién bién bat thuong, han han, thiéu
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nudc & dau vu khién nhiéu dién tich ¢ cac tinh
khong cdy duoc (Cao Bang, Thanh Hoa). Bén
canh d6, mot s6 dién tich nguoi dan chuyén
sang trong cdy an qua nhu 6i, quét, chudi,...
hodc chuyén sang nudi trong thity san cho thu
nhap cao hon (Ha N¢i, Hung Yén, Ninh Binh)
hodc bo rudng khong cay (Hung Yén, Nam
Pinh, Thanh Hoéa). Tai céc tinh phia Nam, do
anh hudng cua han hén lau ngay va xam nhap
man nén dién tich lia mua chi dat 748,5 nghin
ha, giam 2,5%; nang suét thu hoach uéc dat
45,7 ta/ha, giam 2,4%; san lugng dat 3,4 tricu
tan, giam 4,8% so voi cung ky.

- Lua ca nam: Tinh chung, san xuat lda ca
nam 2016 sut giam ca vé dién tich va ning
suat so véi nam 2015, dic biét 1a khu vuc phia
Nam. Dién tich gieo tréng laa dat 7,8 triéu ha,
giam 0,5%; nang suét udc dat 56 ta/ha, giam
2,8%, 1a murc giam ning suat manh so vdi binh
quan hang nam; do vay san lugng udc dat 43,6
triéu tin, giam 3,3% so nam 2015. Mién Bic:
Dién tich gieo trong dat gan 2,5 triéu ha, ning
suét dat 55,9 ta/ha.

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

Tai cac dia phuong phia Bic tranh thu thoi
tiét thuan loi, ning 4m trong thang ba con tiép
tuc gieo cdy hoa mau vu doéng 2016 - 2017,
nhiéu dién tich gieo trong bi cham so véi cling
ky do ddu vu gip mua bdo. Tinh dén trung
tuan thang 12 da gieo cdy dugc 127,3 ha ngo,
khoai lang dat 33,6 ha, dau twong dat 17,7 ha,
lac 6,6 ha, rau dat 166,4 ha.

Diéu kién twong ddi thuan loi trong thang
12 g6p phan tiép tuc phat trién cac ciy vu
dong, dac biét 14 cac cay rau vu dong uva lanh.

Lac tai Yén Dinh da thu hoach

Che 16n & Moc Chau sinh truong kém, do
4m dat trung binh. Ché 16n & Phu Ho, Ba Vi
ngung sinh truong.

Ca phé ¢ Tay Nguyén ra ny, sinh truong

TAP CHI KHI TUQONG THUY VAN

S6 thang 01 - 2017

5



TINH HINH KHi TUQONG THUY VAN

t6t, ¢at am trung binh. O Xuan Loc ca phé dam
choi, sinh trudng trung binh, d am dat twong
doi kho.
TINH HINH THUY VAN
1. Biic B

Muyc nudc cac song trén thuong luu hé
thong séong Hong va Thai Binh tiép tuc bién
d6i cham theo xu thé xuéng dan; muc nude ha
luu chiu anh hudng manh boi thuy triéu va su
diéu tiét cua cac ho chua.

Luogng dong chay thang 12 so véi TBNN
trén thuong luu séong Da dén ho Lai Chéau cao
hon 25%; dén hd Son La hut -14%; hd Hoa
Binh cao hon 30%; trén song Thao tai Yén Bai
nho hon khoang -24%, trén song Gam dén ho
Tuyén Quang nho hon -27%; ha luu song Lo
tai Tuyén Quang nho hon -53%; ha luu song
Hong tai Ha Noi nho hon khoang -28%.

Trén song Pa, myc nude cao nhét thang 12
tai Muong Lay la 213,26 m (13h ngay 01);
thap nhat 1a 209,90 m (01h ngay 24), trung
binh thang 1a 211,41 m; tai Ta Bu, myuc nudc
cao nhét thang dat 117,45 m (19h ngay 22);
thap nhat 1a 114,78 m (10h ngay 31), trung
binh thang 116,65 m. Luu lugng 1én nhat
thang dén ho Son La 1a 1670 m*/s (23h ngay
25), nho nhat thang 1a 200 m*/s (3h ngay 17);
trung binh thang 583 m?®/s, nhé hon TBNN
(675 m3/s) cung ky. Luu luong 16n nhat thang
dén ho Hoa Binh 1a 2760 m3/s (19h ngay 20),
nhé nhit thang 1a 10 m3/s (1h ngay 24,25) do
diéu tiét ctia hd Son La; trung binh thang 797
m?/s, cao hon TBNN (714 m%/s). Muc nuéc hod
Hoa Binh luc 19 gio ngay 31/12 1a 114,80 m,
thap hon cung ky nam 2015 (116,22 m).

Trén séong Gam, luu lugng 16n nhét thang
dén hd Tuyén Quang 1a 120 m3/s (01h ngay
21), nho nhat thang 1a 65 m*/s (13h ngay 28);
trung binh thang 89 m?*/s, nho hon TBNN (126
m?®/s) cung ky.

Trén song Thao tai tram Yén Bai, muc nudc
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cao nhit thang 14 26,31 m (13h ngay 08); thip
nhéat 1a 24,84 m (07h ngay 30), trung binh
thang 1a 25,48 m, cao hon TBNN cung ky
(24,96 m) 1a 0,52 m.

Trén song Lo tai Tuyén Quang, muc nudc
cao nhit thang 1a 16,12 m (07h ngay 12); thap
nhét 12 15,01 m (01h ngay 13) dat gia tri thap
nhét cing ky, trung binh thang 1a 15,53 m,
thap hon TBNN cung ky (16,33 m).

Trén song Hong tai Ha Noi, muc nude cao
nhit thang 14 2,11 m (13h ngay 17), thap nhat
12 0,60 m (01h ngay 28) dat gia tri thip nhét
cung ky, trung binh thang 13 1,31 m, thip hon
TBNN (3,44 m) 1a 2,13 m, thip hon cung ky
nam 2015 (1,50 m).

Trén song Thai Binh tai Pha Lai myc nudc
cao nhat thang 1a 1,58 m (12h ngay 17), thap
nhéat 13 -0,07 m (23h ngay 27), trung binh
thang 1a 0,70 m, thdp hon TBNN cung ky
(0,97 m) 12 0,27 m.

2. Trung B¢ va Tay Nguyén

Trong thang trén cac song ¢ khu vuc & khu
vuc Trung, Nam Trung B9 va khu vuc Tay
Nguyén xuat hién 2 dot lii 16n.

Tran 1: Tt ngay 30/11-9/12, trén cac song
tir Thira Thién Hué dén Ninh Thuén va khu
vuc bic Tay Nguyén xuat hién mot dot 1 vira
va 1on. Pinh 1ii trén cac song phd bién tir BD2-
BD3, riéng dinh i trén song V¢ tai tram Song
V¢ (Quang Ngai), song Kon tai Thach Hoa
(Binh Dinh) cao hon BD3 tir 0,5 - 1 m. Do
mua kéo dai nhiéu ngay nén i kép xay ra trén
cac song tai Quang Ngai, Binh Pinh, Phu Yén;
riéng myuc nudc trén song Tra Khuc va song
V¢ & muc trén BD2 kéo dai 9-10 ngay.

Dinh 1ii cao nhét trén cac song trong dot 1t
nay nhu sau:

Song Huong tai Kim Long 2,12 m (1%h
ngay 3), trén B2 0,12 m;

Song Tra Khuc tai Tra Khae 6,23 m (04h
ngay 06), dudi BD3 0,27 m;
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Song V¢ tai tram Song V¢ 5,55 m (10h
ngay 08), trén BD3 1,05 m;

Song Kon tai Thanh Hoa 8,33 m (10h ngay
07), trén BD3 0,33 m;

Song Ba tai Cung Son 32,29 m (23h ngay
07), trén BD2 0,29 m; tai Pha Lam 2,58 m
(01h ngay 08), dudi B2 0,12 m;

Song Cai Ninh Hoa tai Ninh Hoa 4,97 m
(01h ngay 08), trén BD2 0,17 m;

Song Cai Phan Rang tai Tan My 37,53 m
(18h ngay 07), trén BD2 0,53 m; tai Phan
Rang 3,02 m (20h ngay 07), dudi B2 0,48 m.

Tran 2: Tirngay 12 - 18/12, trén cac song tir
nam Quang Binh dén Ninh Thuén va Gia Lai
da xudt hién 1a 16n, riéng tai Quang Ngai va
Binh Pinh d xuat hién 1i dic biét 16n. Pinh I
trén cac song déu & trén mirc BP3 tr 0,2 - 1,5
m, riéng dinh 10 trén song V¢ tai tram Song V¢
va song Kon tai Thach Hoa ¢ xap xi muc li
lich stt nam 2013.

Trong dot 1ii ndy, cac hd chira trén dia ban
céc tinh tr Thira Thién Hué dén Phu Yén va
Gia Lai da tién hanh xa lii trén dién rong. Luu
luong xa vé ha du 16n nhit ctia hd Binh Dién
12 2347 m®/s, Huong Pién 1980 m%/s, Ta Trach
1080 m?/s, song Tranh 2 3127 m?/s, Song
Bung 4 1612 m?/s, Ba Ha 6200 m?®/s, An Khé
2450 m?/s, Binh Binh 2450 m?¥/s. Dot mua 1a
da gay ngap lut nghiém trong (ngdp sau trén
dién rong) nhiéu vung thudc cac tinh Thira
Thién Hué, Quang Ngai, Binh Dinh, Pha Yén,
Gia Lai.

Dinh 1ii cao nhét trén cac song trong dot 1a
nay nhu sau:

Song Huong tai Kim Long 2,91 m (15h
ngay 15), duéi BD3 0,59 m;

Soéng Bo tai Phi Oc 4,45 m (17h ngay 15),
xap xi BD3;

Song Vu Gia tai Ai Nghia 9,44 m (24h ngay
15), trén BD30,44 m;
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Song Thu Bon tai Giao Thuy 8,44 m (2h
ngay 16), dudi BP3 0,16 m, tai Cau Lau 4,29
m (8h ngay 16), trén BD3 0,29 m;

Song Tra Khuc tai Tra Khac 7,03 m (17h
ngay 16), trén BP3 0,53 m;

Song V¢ tai tram Song VE 5,90 m (8h ngay
16), trén BD3 1,4 m; dudi 1d lich st nam 2013
0,13 m.

Song Kon tai Thanh Hoa 9,52 m (19h ngay
16), trén BD3 1,52 m; dudi 1d lich st nam
2013 0,16 m;

Song Ba tai An Khé 408,1 (20h ngay 16),
trén BD3 1,6 m, tai Ayunpa 156,76 m (22h
ngay 16), trén BD3 0,76 m; tai Cing Son
35,39 m (18h ngay 13), trén BD3 0,89 m; tai
Phti Lam 4,01 m (22h ngay 13), trén BP3 0,31
m;

Song Cai Ninh Hoa tai Ninh Hoa 5,66 m
(19h ngay 16), trén BD3 0,16 m;

Séng Cai Nha Trang tai Pong Tring 11,70
m (16h ngay 13), trén BD3 0,7 m;

Song Cai Phan Rang tai Tan My 38,6 m
(20h ngay 16), trén BD3 0,6 m; tai Phan Rang
3,88 m (23h ngay 16), dudi B3 0,62 m.

Trong thang, trén cac song khac ¢ Trung Bo
va khu vuc Tay Nguyén xuét hién 1 - 2 dot dao
dong va 1t nho, dinh 10 trén cac song ¢ muc
thap.

Luong dong chay trén cdc song chinh &
Thanh Héa Nghé An thiéu hut tir 20 - 50% so
v6i TBNN cung ky; cac song khac ¢ Trung Bo
va khu vuc Tay Nguyén ¢ mirc xap xi va cao
hon tir 20 - 45% so vé1 TBNN cung ky.

Tinh hinh hd chta dén ngay 31/12:

Ho chira thuy loi: Dung tich chira trén phan
16n céc hd chira thuy loi khu vuc Trung Bo va
khu vuc Tay Nguyén déu dat trung binh tir 85-
100% dung tich thiét ké (DTTK), nhiéu ho
dang tran nudc; riéng mot s6 ho & Thanh Hoa
chi dat 75% DTTK.

TAP CHI KHI TUQONG THUY VAN
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Ho thuy dién: Muc nudc hau hét cac hod
chira & Trung Bo va khu vuc Tay Nguyén déu
& murc x4p xi hodc thip hon muyc nudc dang
binh thudng (MNDBT) tir 0,2 - 0,8 m, mot s6
hé cao hon MNDBT tir 0,5 - 1,1 m nhu Vinh
Son A, Vinh Sopn B, Vinh Son C. Céac hd Ban
V&, Sé San 4A, Thac Mo thap hon MNDBT tir
1,3-3,0m.

3. Khu viee Nam B§

Trong thang, muc nudc song Cuu Long dao
dong theo triéu voi xu thé xudng dan. Muc
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nudc cao nhat thang, trén song Tién tai Tan
Chau: 2,16 m (ngay 01/12), song Hau tai Chau
Péc: 2,13 m (ngay 15/12), & muc xap xi va
thap hon khoang 0,15 m so véi TBNN cung
ky.

Trén trén song Sai Gon chiu anh hudng cua
1 ky tridu cuong manh, muc nudc cao nhét
thang tai Phu An 1,6 m (trén BD3 0,1).

Trong thang, muc nudc trén song Pong Nai
xuat hién 2 dot dao dong nho. Myc nudc cao
nhat thang tai Ta Lai la 111,14 m (ngay 15/12).
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PAC TRUNG MOT SO YEU TO KHI TUQONG

s Nhiét do ( °C) Po 4m (%)
thit TEN TRAM Trung | Chudn Cao nhat Thap nhat Trung | Thép

tw binh sai Trun Tuyét . Trun Tuyét . binh nhat | Ngay

binh | adi | N | oo | o | NEW

1 |Tam Puong 152 | 1.6 [ 206|254 25 | 11.7]| 7.0 | 31 78 | 45 12
2 |Pién Bién 180 1.8 [ 262302 26 | 134 98 | 30 | 81 38 8
3 |SonLa 171 21 [ 241288 25 [ 124 85 | 30 | 76 | 39 9
4 |SaPa 110 15 [ 143191 12 | 88 | 47 | 30 | 90 | 50 8
5 |Lao Cai 193] 20 [ 238285 21 | 168 120] 30 | 82 | 47 7
6 |Yén Bai 19.1 | 21 [ 238284 13 [162| 115 29 | 85 | 39 6
7 |Ha Giang 186 1.9 [ 236281 13 [ 157|102 30 | 82 | 31 6
8 |Tuyén Quang 196 | 24 [ 245292 26 | 160 130] 18 | 76 | 40 | 28
9 |Lang Son 172 24 [ 230292 21 [ 133 65 | 30 | 74 | 33 | 30
10 |Cao Bang 173 23 (244301 | 26 [ 132 67 | 28 | 79 | 38 6
11 |Thai Nguyén 203 30 [251 (292 13 | 170|119 28 | 72 | 33 8
12 |Bic Giang 200 23 [ 251298 21 | 168|108 29 | 71 38 6
13 |Phi Tho 197 21 [ 246|288 13 [164 | 110 290 | 79 | 32 6
14 |Hoa Binh 199 | 24 (261|323 12 | 164 11.1] 29 | 78 | 39 6
15 [Ha Noi 215 33 [ 255]295| 12 [ 190 149 | 28 | 64 | 32 8
16 |Tién Yén 189 25 [ 236282 5 |[159| 87 | 29 | 80 | 38 8
17 |Bai Chay 203 | 28 [ 239273 5 [177| 120 290 | 72 | 34 6
18 |Phu Lién 202 2.1 [250]29.0 12 | 175121 | 29 | 81 53 8
19 |Thai Binh 201 | 24 (243289 | 12 | 176|120 28 | 77 | 32 8
20 [Nam Pinh 205 21 [ 246|286 13 [ 178120 28 | 75 | 32 8
21 [Thanh Hoa 206 | 20 [ 241278 5 |[183| 140 28 | 77 | 28 8
22 |Vinh 204 | 15 [232]265| 26 | 186 | 13.6| 17 | 84 | 49 8
23 |Pong Héi 210 | 1.1 [ 231|265 21 [ 193|150 17 | 86 | 57 8
24 |Hué 212 04 [ 232275 26 [ 198|163 | 29 | 98 | 71 26
25 |PaNing 233 | 1.4 [ 256287 21 |21.8]| 180 30 | 89 | 63 10
26 |Quéng ngai 2331 09 [262]303| 3 [21.7]183| 290 | 92 | 65 | 26
27 |Quy Nhon 250 | 1.3 [ 266298 3 [236202]| 30 | 87 | 63 9
28 [Play Cu 211 1.8 [ 258]293 | 21 [ 185|150 10 | 83 | 54 3
29 [Buon Ma Thuot 223 1.1 [ 256|284 | 14 [206] 172 28 | 87 | 60 | 22
30 |PaLat 176 | 09 [ 208|246 | 26 | 157|122 28 | 8 | 33 | 26
31 [Nha Trang 254 | 1.5 [ 274293 | 26 241209 30 | 8 | 59 | 27
32 |Phan Thiét 263 1.0 [ 296|326 30 [241]|21.7| 28 | 84 | 56 17
33 |Viing Tau 267 12 [ 300 31.8| 24 | 244|230 22 | 8 | 58 | 29
34 |Tay Ninh 264 | 1.2 | 308338 25 [233206| 28 | 8 | 50 | 26
35 |T.P H-C-M 273 1.6 | 314|346 | 22 [ 246|230 28 | 78 | 48 17
36 |Tién giang 266 | 1.7 [ 303]328| 22 [ 243 225| 30 | 8 | 57 | 22
37 |Céan Tho 265 09 302329 4 |[242 228 13 | 84 | 53 | 22
38 [Séc Tring 265 09 [ 299|325 24 [ 242227 29 | 84 | 56 | 22
39 |Rach Gia 268 | 09 | 302320 21 |[244 227 28 | 8 | 58 | 28
40 |Ca Mau 27.1 | 1.6 | 303|320 | 22 | 248|232 31 80 | 56 | 22

Ghi chua: Ghi theo cong dién khi hau hang thang
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CUA CAC TRAM THANG 12 NAM 2016

Lwong mua (mm) qulzlglll;f)c hoi Gid néing S6 ngay S5
7 7 Séngaylien | SO | 7 | Gio tay kho
Tong | Chuan| Cao | Ngay tuc ngay | Tong [ Cao | Ngay | Tong [ Chuan nong Mua | tho
sO sai | nhat Khéng | C6 m(i;.; sO | nhat sO sai Nne | Manh Déng | phun w
mua | mua
0 -33 0 28 27 2 2 65 3 12 | 195 22 0 0 0 0 1
1 -20 1 16 30 1 1 65 5 29 | 178 23 0 0 0 0 2
2 -11 2 16 15 1 1 76 4 12 | 195 31 0 0 0 0 3
17 -38 6 15 10 5 16 26 6 12 | 101 | -25 0 0 0 0 4
6 -19 2 27 9 1 5 70 3 12 | 100 | -11 0 0 0 0 5
56 30 47 14 13 3 5 72 5 1 123 27 0 0 0 0 6
35 4 30 14 13 3 7 52 4 1 103 14 0 0 0 0 7
1 -18 0 15 16 1 2 72 5 27 | 151 48 0 0 0 0 8
5 -18 5 13 12 1 2 116 8 27 | 177 61 0 0 0 0 9
12 -7 5 13 12 3 4 69 6 27 | 153 43 0 0 0 0 10
2 -22 2 27 26 1 1 128 8 27 | 157 34 0 0 0 0 11
1 -17 1 27 20 1 1 110 6 27 | 149 18 0 0 0 0 12
3 -22 1 15 15 3 3 91 5 17 | 146 36 0 0 0 0 13
2 -10 1 16 14 2 3 73 4 6 165 43 0 0 0 0 14
9 -14 5 27 14 1 3 111 6 7 135 26 0 0 0 0 15
3 -21 1 27 24 3 3 86 6 1 114 -2 0 0 0 0 16
1 -18 1 31 30 1 1 1221 10 29 | 114 | -25 0 0 0 0 17
1 -31 1 26 12 3 4 88 5 6 123 -6 0 0 0 0 18
2 -21 1 22 15 1 4 89 6 1 105 | -22 0 0 0 3 19
2 =27 2 22 17 1 2 87 6 1 96 -33 0 0 0 0 |20
4 -25 1 20 9 1 5 77 5 1 86 -43 0 0 0 0 |21
31 -38 12 15 9 4 9 55 3 6 38 -50 0 0 0 0 |22
209 80 99 15 4 5 20 61 4 8 28 -51 0 0 0 0 |23
1219 | 922 | 191 | 15 1 21 30 14 1 10 21 -54 0 0 0 0 |24
758 | 559 | 109 3 2 10 28 35 2 3 39 =72 0 0 0 0 |25
1475 | 1207 | 267 | 15 1 17 29 27 2 28 46 -55 0 0 0 0 |26
804 | 634 | 134 | 15 1 11 27 61 4 27 54 -76 0 0 1 0 |27
76 63 29 12 15 5 9 50 3 29 | 136 | -97 0 0 0 0 |28
114 92 39 13 11 6 15 57 4 22 | 104 | -100 0 0 1 0 |29
174 | 145 | 46 13 9 8 19 38 3 26 97 | -132 0 0 0 0 |30
1339 1172 | 259 | 13 4 10 22 86 6 17 59 -92 0 0 1 0 |31
141 120 | 69 13 12 4 8 95 5 3 100 | -152 0 0 0 0 |32
34 11 9 3 9 3 11 69 4 3 108 | -122 0 0 3 0 |33
128 89 27 13 10 5 13 82 5 30 | 142 | -107 0 0 2 0 |34
129 81 22 9 10 6 12 76 4 29 95 | -128 0 0 2 0 |35
83 43 26 7 9 9 17 57 3 22 | 123 | -96 0 0 8 0 |36
106 65 27 15 9 4 15 64 3 29 | 129 | -79 0 0 1 0 |37
67 25 17 13 7 6 17 62 4 22 | 107 | -99 0 0 1 0 |38
125 80 40 1 4 4 15 75 4 29 | 137 | -87 0 0 3 0 |39
172 90 47 12 4 3 15 79 4 30 | 108 | -93 0 0 2 0 | 40
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