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Trong sO nay
Nghién ctru & Trao doi
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tac dong cua bién doi khi hau dén st dung nudce cho
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dén luong bdc thoat hoi tiém ning khu vuc Pong
bang séng Ciru Long
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Nam trong giéo mua mua he

Nguyén Vin Pao, Pinh Thi Hrong Thom, Pio
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Nghién ciru tinh toan chi sb d& bi ton thuong do
ngdp cho xa Tam Thon Hi¢p, huyén Can Gio

Pham Ngoc Ho, Tran Thi Thu Huwong: M6 hinh
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phuong phap théng ké hiéu chinh lugng mwa mo
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Téng két tinh hinh khi tugng thity van

Toém tit tinh hinh khi twong, khi twong néng nghiép
va thuy van thang 3 nam 2016 - Trung tam Du bao
khi twgng thiy van Trung wong va Vién Khoa
hoc Khi twong Thiiy viin va Bién doi khi hau

Tom tat tinh hinh méi trudng khong khi va nudce
thang 3 nam 2016

Thong bao két qua quan tric moi truong khong khi
tai mot s6 tinh, thanh phd thang 3 nim 2016 -
Trung tam Mang lu6i khi twgng thiy vian va méi
trwong
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PANH GIA TAC PONG CUA BIEN POI KHi HAU PEN
SU DUNG NUOC CHO NONG NGHIEP CUA
PONG BANG SONG CUU LONG

Mai Kim Lién - Cuc Khi tugng Thuy van va Bién d6i khi hau;

Tran Hong Thai - Trung tam Khi twong Thuy vin Qubc gia;

Hoang Vin DPai - Vién Khoa hoc Khi tugng Thuy van va Bién doi khi hau;
Ping Ngoc Diép - B Tai nguyén va Moi truong;

Tran DS Bao Trung - University Of Texas at Arlington USA.

chinh (cdy lia va mau) trong béi canh bién déi khi hdu ¢ khu viee Pong bang séng Ciru

Bdi bao trinh bay két qua tinh todn nhu cau sw dung nuwdc cua mot so cay nong nghiép

Long (PBSCL). Trong dé, tdp trung danh gid phén tich su thay doi vé tong nhu cau

st dung nuoc twoi, sy thay doi vé nhu cau twdi gitka cdc thang trong nam va sy thay doi vé nhu cau

twéi giita cde tiéu vimg trong khu viee nghién ciru. Két qua nghién civu cho thdy, déi véi kich ban phat
thai trung binh (B2) tong nhu cau ding nuwée ving PBSCL dén giita thé ky tang 17,9% so véi thoi

ky co so.

1. Mé dau

Viung PBSCL ctia Viét Nam c6 tong dién tich
tu nhién, ké ca dién tich cac dao ven bo, 14 40.572
km? [5], trong d6 khoang 64% dién tich dat (hon
2,5 triéu ha) dugc st dung dé san xuét nong
nghiép, chu yéu 1a canh tac lta nudc, va nudi
trong thuy san tir cac ving nudc ngot, nude lo va
nude man. Theo thong ké PBSCL cung cip hon
53% san lugng gao, 65% san lugng thuy san,
75% san lugng trai cay va hon 90% san lugng
gao xuat khau cua Viét Nam [3]. Tuy nhién, do
tac dong cua vi¢c phat trién thuy dién, st dung
nudc ¢ cac nudc thuong luu, bién ddi khi hau,
nuée bién dang da va dang dat ra cho PBSCL
nhiing thach thirc rat 16n. Mat khac theo khuyén
cdo cua Bo Tai nguyén va Mai truong thi PBSCL
14 mot trong nhing ving chiu mirc do ton thuong
16n & nudc ta va trén thé gisi do tac dong ciia bién
d6i khi hau (BPKH) [1]. DAy la nhimng rao can
16n dbi v6i tién trinh phat trién kinh té - xa hoi
cua DBSCL, dic biét d6i v6i sinh hoat va san
xudt nong nghiép ctia cong dong dan cu.

Trong gidi han ctia bai bao nay, tac gia chi xét
dén tac dong cua BDKH dén nhu cau dung nude
cho nganh ndng nghiép (cu thé 1a nhu cau ding

nude cho cay lta va cdy mau) cia ving PBSCL,
mot nganh kinh té chinh cta viing, dé thay duoc
nguy co s& phai ddi dau trong tuong lai.

2. Phwrong phap tinh va so liéu sir dung

Déi véi khu vuc thugng luu ciia hé thong song
Mekong su dung 02 kich ban BPKH cho luu vuc
Mé Cong lay tir san pham ctua mo hinh PRECIS
do SEA START cung cép véi 2 kich ban phat thai
cao (A2) va trung binh (B2) cua thoi ky 1985-
2050 véi do phan giai theo khong gian 0.2 x 0.2
do (twong duong khoang 22 x 22 km). Trong tirng
kich ban, cac yéu té mua, nhiét... trung binh ngay
dugc tinh toan dén nam 2050 [1]. Tai khu vuc
DBSCL, kich ban BDKH duoc lay theo kich ban
cong bd nam 2012 cua Bo Tai nguyén va Moi
truong.

Trong pham vi nghién ctru ctia bai bao nay, tac
gia sir dung mo hinh IQQM dé tinh toan nhu cau
nudce cho 3 tiéu ving thuge PBSCL 1a: tiéu viing
ta song Tién, tiéu ving giita song Tién - song Hau
va tiéu ving hitu séng Hau.

M6 hinh IQQM (Integrated Quantity and
Quality Model) do Australia xay dung va phat
trién. M6 hinh di duoc ing dung cho mét sb luu
vuc song tai NSW va Queenland (Australia), va
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vai nam gan day duoc dua vao tmg dung cho luu
vue song MéKong. Day 1a mo6 hinh mo phong st
dung nude luu vuc cho phép danh gia céac tac
dong ctia chinh sach quan 1y tai nguyén nudc doi
voi ngudi su dung nudc [2, 4]. M6 hinh nay co
thé dung dé khao sat, chia sé va giai quyét cac
van d& nay sinh trong viéc str dung chung ngudn
nude giita cac qubc gia véi nhau; trao doi loi ich
sir dung ngudn nude chung giita cac nhom ding
nude canh tranh, ké ca moi trudng. Thong qua
nut nay, [QQM tu dong tinh nhu cau nudc dbi
v6i cac mua vu khac nhau. Co thé coi nut nay
thyc hién chuc nang tinh nhu cau nudc tuong tu
md hinh CROPWAT thong dung, nhung thoi
doan tinh toan cho tirng ngay va tich hop luén
vao trong IQQM. Trong mé hinh sir dung s6 ligu

mua, bdc hoi tiém nang cua cac tram dé tinh toan
nhu cau nudc cho cac tiéu ving (Hinh 1). Cy thé
nhu sau: Tram muwa Chau Ddc, tram khi tuong
Chau Ddc tinh cho ving I, gdm tinh An Giang va
Béng Thap; Tram mua Hiép Hoa, tram khi tugng
Modc Hoéa tinh cho vung II- tinh Long An; Tram
khi tuogng My Tho tinh cho ving III- tinh Tién
Giang; Tram khi tugng Ba Tri tinh cho vung IV
gé)m tinh Bén Tre va Tra Vinh; Tram khi tuong
Can Tho tinh cho ving V gém tinh Can Tho va
Vinh Long; Tram tram khi tugng Séc Trang tinh
cho ving VI gém tinh Bac Liéu va Soc Tring;
Tram tram khi tugng Rach Gia tinh cho vung
VII- tinh Kién Giang; Tram tram khi tugng Ca
Mau tinh cho vung VIII- tinh Ca Mau.
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Hinh 1. Céc viing tuwdi & Pong bang song Ciru Long (Nguon: 6)

3. Tac dong ciia BDKH dén sir dung nuéc
cho nong nghiép ciia PBSCL

a. Sw thay doi dén tong nhu ciu ding nwéc
cho nong nghiép

Téng nhu cau ding nudc trung binh cho ciy
nong nghiép tai PBSCL tinh dén ndm 2050 wéc
khoang 22.418,13 triéu m’ (kich ban A2) va
22.328,45 triéu m® (kich ban B2) (Bang 1). Kich
ban A2 c6 tong nhu cau ding nudc nhidu hon so
v&i kich ban B2 & tat ca cac giai doan tinh toan,
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trong do giai doan 2031 - 2040 c6 sy chénh 1éch
nhiéu nhat (173,86 triéu m®), tiép theo 1a giai
doan 2021 - 2030 (143,11 triéu m?), giai doan
2041 - 2050 1a 89,68 triéu m>.

So v6i giai doan nén 1991 - 2010 thi nhu cau
nudc cho nong nghi€p c6 xu hudng tang theo
thoi gian ¢ cd hai kich ban A2 va B2 (Bang 2).
Giai doan 2041 - 2050 c6 tong nhu cau nudc
tang nhiéu nhét: ting 17,87% ¢ KB B2 (twong
duong tang 3.385 triéu m*) va kich ban A2 tang
18,35% (twong duong tang 3.475 triéu m?).
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Bdng 1. Téng nhu cau nuée trung binh nam cho néng nghiép tai PBSCL (10°m?)

Kich ban | 1991-2000 | 2011-2020 | 2021-2030 | 2031-2040 | 2041-2050
A2 18.942,63 | 19.498,81 | 20.443,89 | 21.688,85 | 22.418,13
B2 18.942,63 | 19.355,26 | 20.300,78 | 21.514,99 | 22.328,45

Bdng 2. Sy thay doi tong nhu cau nuwée trung binh nam cho néng nghiép tai PBSCL (%)

Kich ban | 1991-2000 | 2011-2020 |2021-2030 |2031-2040 | 2041-2050
A2 0,00 2,94 7,93 14,50 18,35
B2 0,00 2,18 7,17 13,58 17,87
ZQ%
16
12 ;o \
Hinh 2. Thay doi tong nhu cau
A nuwoc DBSCL trung binh gitra
—=Al=8=Bl cdc thoi ky
0
1991-2000 2011-2020 2021-2030 2031-2040 2041-205Qy1 ky

Gitra céc giai doan cling c6 muc d6 tang khac
nhau (Hinh 2). Giai doan 2031 - 2040 c6 toc do
tang nhiéu nhat so voi cac giai doan con lai (B2
tang 5,98% va A2 tang 6,09% so vdi giai doan
2021 - 2030).

b. Sw thay déi vé nhu ciu twdi giita cdc
thdng trong nam

Sau khi tinh toan vai cac kich ban BDKH, cac
thang c6 tong nhu cau dung nudc nhidu trong
nidm van 1a cic thang mua kho, tuy nhién cac
thang mua mua lai c6 muc ty 18 ting nhiéu hon
s0 voi cac thang mau kho. So sanh gitra thoi ky
nén va giai doan 2041 - 2050 cho thay: tong
lugng nudc cac thang mua kho chiém dén

79,14% so véi tong nhu cdu nudc trung binh ca
nam ¢ ca hai kich ban A2 va B2. Thoi ky 2041-
2050 co tong nhu cau nudc ding cac thang mua
kho tang 13,80% (twong duong 2.152 triéu m’ -
kich ban A2) va tang 13,34% (tuong duong
2.081 triéu m? - kich ban B2) so vai thoi ky nén.
Tuy nhién vao miia mura, nhu cau ding nuéc cho
nong nghiép ciing c6 xu hudng ting, cu thé: ting
39,50% (twong duong 1.324 triéu m?® - kich ban
A2) va tang 38,95% (tuong duong 1.305 tricu
m® - kich ban B2). Két qua nay duogc thé hién rd
rang khi so sanh tong nhu cau nudc tudi trung
binh cac thang & DPBSCL (Bang 3).

Bdng 3. Nhu cau mede twdi trung binh thang ¢ PBSCL (10°m?)

roa | Thoiky Thoi ky
Thang Tlhg";ll_‘zy 000 | 2041-2050 | 2041-2050
Kich bin A2 | Kich bin B2
1 3.249.,07 3.423,30 3.409.61
2 3.018,76 3.214,29 3.201,43
3 1.786,18 1.994,75 1.986.77
4 1.777,65 1.893,74 1.886,17
5 2.580,94 2.892,90 2.881,33
6 1.474.48 1.993,14 1.985,17
7 1.201.43 1.173.19 1168.5
8 246,90 491,71 489.74
9 115,52 371,10 369,62
10 313.21 646.36 643,77
11 843,53 1.496,70 1.490,71
12 2.334,95 2.826,95 2.815,64
Téngnim | 18.942,63 | 22.418,13 | 22.32845
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Céc thang c6 nhu cau ding nudc nhidu nhét
trong nam tai PBSCL la c4c thang mua kho (tir
thang 11 dén thang 5 nam sau). Dy bao dén nam
2050, nhu cau dung nudc trung binh thang cia
cac thang nhidu nhat 1a thang 12 (trén 2.826,95
triéu m® - kich ban A2), thang 1 (trén 3.409,61
triéu m? - kich ban A2) va thang 2 (trén 3.214,29
triéu m*- kich ban A2).

Sy thay doi vé nhu cau tudi giira cac tiéu
vung trong khu vuc nghién ctru

Du bao dén nim 2050, nhu cau dung nudc
cho nong nghiép giita cac tiéu ving tudi cia
DBSCL c06 su gia tang khac nhau (Bang 4).

Tiéu ving Hitu s6ng Hau 1a tiéu ving c6 mirc
tang nhiéu nhat so vai 2 tiéu ving con lai. Tinh
dén nam 2050, nhu cdu nudc dung cho nong
nghiép udc khoang 11.598,20 triéu m* (kich ban
A2) vakhoang 11.473,61 triéu m® (kich ban B2).

So v6i thoi ky nén thi tiéu ving hitu song Hau
nhu ciu ding nudc s& tang thém 36,07% tuong
duong 3.074,67 triéu m? theo kich ban A2 va
34,61% tuong duong 2.950,08 triéu m? theo kich
ban B2 (Bang 4).

Tiéu ving gitra song Tién - song Hau c6 mic
tang thap hon kha nhiéu so véi tiéu ving Hiru
song Hau. Mt ting nhu cau nudc ude tinh dén
nam 2050 chi vao khoang 6,13% tuong duong
128,48 triéu m® theo kich ban A2 va 4,43%
twong duong 92,73 triéu m? theo kich ban B2
(Bang 4).

Tiéu ving Ta séng Tién co6 mirc ting nhu cau
nude thap nhat so voi 2 tiéu ving con lai. Mirc
tang nhu cau nudc wde tinh dén nam 2050 chi
vao khoang 3,27% tuong duong 272,35 triéu m?
theo kich ban A2 va 4,12% tuong duong 343,01
triéu m? theo kich ban B2.

Bdng 4. Tong nhu cau nuwée twéi ¢ PBSCL phan theo tiéu viing (10°m?)

Thoi ky Huﬁ@s‘(‘)ng Gl-lrsaﬁzognﬁ;:en T4 song Tien Tong
Thoi ky nén
1991-2000 8.523,53 2.094,69 8.324,41 18.942,63
Thoi ky 2041-2050
Kich ban A2 11.598,20 2.223,17 8.596,76 22.418,13
Thoi ky 2041-2050
Kich ban B2 11.473,61 2.187,42 8.667,42 22.328,45

4. Két luin

Két qua nghién ciru cho thay, tac dong cua
BDKH dén nhu cau ding nuéc cho néng nghiép
(cay lta va ciy trong mau) cua ving DPBSCL 1a
rat 16n. Udc tinh dén nam 2050, can khoang
22.418,13 triéu m? (kich ban A2) va 22.328,45
triéu m3 (kich ban B2) nudc dé phuc vu cho nhu
cau tudi. Mt khac, nhu cau nudc tudi lai thay
d6i khac nhau trong nam, mua kho can tong
luong nude cho nhu cau tudi nhidu hon so véi
muia mua. Tuy nhién, mtc d6 ting ctia nhu cau
nudc vao mua mua lai 16n hon so véi mua kho.
Bén canh do, sy gia tang nhu cau nudc dién ra

khong dong déu trén toan bo ving PBSCL ma
¢ su phan héa 16 rét giita cac tiéu ving. Tiéu
ving Hitu song Hau ¢ sy gia ting nhidu nhét ca
vé tong luong nude va muc do gia ting so véi 2
tiéu ving Gitra song Tién - song Hau va tiéu
vung Ta séng Tién. Piéu nay dat ra bai toan kho
khin cho phan bd ngudn nudc cua toan ving
DBSCL trong tuong lai, dac biét 1a vao mua can
khi dong chay phia thugng luu cia song
M¢éEKodng it di do cac hoat dong khai thac va su
dung nudc ciia cic nude ¢ thuong ngudn song
MéKong.
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ASSESSING THE IMPACT OF CLIMATE CHANGE
TO THE WATER DEMAND FOR AGRICULTURE OF MEKONG DELTA

Mai Kim Lien - Deparment of Meteorology, Hydrology and Climate Change

Tran Hong Thai - National Hydro, Meteorological Service

Hoang Van Dai - Vietnam Institute of Meteorology, Hydrology and Climate Change
Dang Ngoc Diep - Ministry of Natural Resources & Environment

Tran Do Bao Trung - University Of Texas at Arlington USA

This article presents the results from calculating the water demand of main agricultural crops
in climate change scenario of Mekong Delta area.lt focuses on assessing the change of total de-
mand for irrigation water, the change of demand within months of the year and the change of de-
mand withinsub-regions. The results showed that with regard to the Medium emission scenario (B2),
the total water demand of Mekong Deltaarea in the mid-21st century will increase by 17,9% com-
pared to the based period.
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ANH HUONG CUA BIEN POI KHi HAU PEN
LUQNG BOC THOAT HOI TIEM NANG KHU VU'C
PONG BANG SONG CUU LONG

Lwong Vin Viét - Dai hoc Cong nghiép Thanh phé Ho Chi Minh

e dich ciia bai bdo nay la nghién ciru vé anh hwdng cia bién doi khi hdu dén heong

8 \ jz béc thodt hoi tiém nang trong giai doan tir 1978 - 2013 trén khu viee Pong bang

song Ciru Long (PBSCL). Phwong phdp tinh lwong béc thodt hoi tiém nang dwoc

sw dung la Penman-Monteith, voi s6 liéu dau vao la cdc gia tri trung binh thang cua nhiét do 16i

thdp, nhiét ¢ toi cao, dg am twong doi, gié va sé gio ndng trung binh. Két qud nghién ciru cho thdy

do ¢6 sw gia tang ddang ké ciia nhiét do da lam cho lwong boc thodt hoi tiém nang ting dang ké, nhdt
la tir thang 12 dén thang 2, véi mirc ting tinh trung binh cho PBSCL la 11mm.

Tir khéa: Bién doi khi hdu, Boc thodt hoi tiém ndng.

1. Pit van dé

DBSCL la vua lta 16n nhét cua ca nude nén
nhu cau nudc tudi 1a rat cao. Trong nhiing nim
gan day do cac anh huong cta bién doi khi hau
v6i cac thé hién 13 nén nhiét do tang cao, lugng
mua thay ddi theo chidu hudng khong thuan loi,
xam nhdp man va viéc xay dung céc cong trinh
hd chira thuong ngudn song Mé Kong di anh
huong dang ké dén san xuat ciia DPBSCL, nhat
1a sy thiéu hut ngué)n nudce cho san xuat laa.

Dé thich Gmg véi cac tac dong cia bién doi
khi hau nhdm dam bao nudc tudi cho san xuit
nong nghiép, cong tac quy hoach sir dung dat, bd
tri mia vu can duya trén cac nghién ctru danh gia
vé nhu cau tudi va ngudn nude cd kha niang dap
tmg. Nhu cau nudc tudi cho cdy trong dugce tinh
dua trén lugng bdc thoat hoi tiém nang (ETo),
do d6 viéc danh gia sy thay ddi cua ETo 1a mot
trong nhiing ndi dung can thiét.

C6 nhiéu phwong phap tinh ETo, trong d6
phuong phap Penman, Penman-Monteith 1a cac
phuong phap tinh ETo dugc FAO khuyén khich
ap dung [7]. Cac phan mém tinh toan ETo nham
xac dinh nhu cau tudi, md phong ning suét cay
trong nhu CROPWAT, AquaCrop ciing str dung
cong thirc Penman-Monteith vi cong thuc nay
tién st dung tinh todn trén may vi tinh. O Viét
Nam, cac phuong phap tinh ETo dugc sir dung
chu yéu 1a Penman-Monteith va dugc néu trong
tiéu chuan Qubc Gia, TCVN 9168 : 2012 [3].

TAP CHi KHi TUQNG THUY VAN

2. Dir liéu va phuwong phap nghién ctiru

2.1. 86 li¢u sir dung

Viéc danh gia anh hudng ctia bién doi khi hau
dén bdc thoat hoi duge dua trén sb liéu vé nhiét
do tbi thép, nhiét do t6i cao, do Am tuong ddi,
gid, sb gio nang va vi tri tram quan tric. Dé ¢ s6
tram, thoi gian quan tric 6n dinh va phu hop véi
phuong phap nghién ctru, bai bao nay st dung
s6 liéu tir nam 1978 - 2013 (36 nam) phuc vu
phan tich danh gia. Tén va vi tri cac tram duoc
thé hién trén hinh 1 va c6 téng s6 13 tram duogc
dua vao phan tich. Pay 1a cac tram c6 twong ddi
day du sb liéu, cac nam thiéu sb lidu dugc bd
khuyét bang phuong phap hdi qui tuyén tinh
tung budc.

11

105

Hinh 1. Vi tri cac tram khi twong

2.2. Phwong phap nghién curu
2.2.1. Phwong phap tinh ETo
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Phuong phép tinh ETo dugc su dung trong
nghién ctu nay la Penman-Monteith va duoc
viét nhu sau:

900
0,48A(R, —G)+y —— ,
(R, =Gy (e,

A+y(1+0,3u,)

-e,)

(1

ET =

Trong d6 ETo 1a lugng bdc thoat hoi tiém
ning (mm/ngdy); A la do nghiéng ctia duong
quan hé gitta nhi¢t do va ap suit hoi bdo hoa
(kPa/°C); Rn 1a birc xa tong cong dén bé mait
ngang (MJ/m2.ngay); G la dong nhiét trong dat
(MJ/m2.ngay); v 1a hang sd biéu nhiét do
(kPa/°C); T 1a nhiét do trung binh myc 2 m (°C);
w2 1a toe do gi6 & muc 2 m (m/s); es 1a ap suit hoi
nude bio hoa va e, 1a ap suit hoi nudce thyc té.

Hé sé A dugc tinh nhu sau:

o 4098e, )
(T +273)°

Trong cong thirc nay thi p sut hoi nudc bio

hoa es duogc tinh theo nhiét 6 nhu sau:

e, =0,61 1exp( 17,277 ) 3)
‘ T+273
R, duoc tinh nhu sau:
Rn = Rns - RnL (4)

Trong d6, Rus 14 phin bic xa cua mat troi
dugc gitr lai sau khi dd phan xa d6i v6i mat dat
trong trot, tinh bing MJ/m2.ngay; Ruc 12 phat xa
clia bé mit, tinh bang MJ/m?.ngdy. Rus dugc tinh
nhu sau:

R, = 0,77(0,19 +0,38 ana )
N

Trong cong thirc trén thi n 1a s6 gio nang thyc
té, N 1a s6 gid néng cuc dai, R 1a cudng do birc
xa téi mat ngang tai giéi han trén cia khi quyén.
Ra va N duogc tinh nhu sau:

R, = 37,6d,(W,siny,sind + cosy,sinWy), (6)

N=764W, (7
voi

Wy = arccos(-tanytand) (rad),

0 =0,409,sin(0,0172J - 1,39), (8)

d,=1+0,033,cos(0,0172J)

Trong cac cong thirc nay thi y 1a vi do dia ly
(rad); dr 1a hé sb hiéu chinh theo khoang cach
gilta mat troi va trai dét; & 1a do xich vi cua mat

NGHIEN CUU & TRAO POI

troi (rad) va J 1a ngay theo thir ty trong nam.
Thanh phéan R trong cong thirc (4) dugce tinh
nhu sau:

(0.34-0,044 /e, )(0,1 +09 %)

59,7-0,055T

R, =118(T +273)'107° *

©
trong d6, N 1a s6 gid ning cuc dai, n 13 s6 gio
nang thuc té va T 1a nhiét do.
Trong cong thue (1), thong luong nhiét trong
dat G theo ngay duoc tinh nhu sau:
G =0,38(Ti - Ti1) (10)
v6i T;, Tit 1a nhiét d¢ khong khi ngayivai- 1.
Néu tinh G theo nhiét d6 binh quan cua
thang thi:
G =0,14(tm - tm-1) (11)
v6o1 Tm, Tiwo1 12 nhi€t d§ binh quan cua thang
thtmvam - 1
Hing s y trong cong thirc (1) duoc tinh theo
cong thirc sau:
P (12)
2,501-2,361.10-3T

7 =0,00163

v6i P la ap suat & do cao z (m) va dugce tinh
nhu sau:

(13)

5,26
P 101’3( 293 - 0,00632)
29

Tbc do gi6 & myc 2 m dugc tinh theo toe do
gi6 trung binh ¢ 10 m (ul0) nhu sau:

1y = 0.77u;, (14)

Ap suat hoi nudc thuce té ¢ nhiét d6 khong khi
dugc tinh theo d6 4m twong d6i H (%) va ap suit
hoi nudc bao hoa nhu sau:

(15)

2.2.2. Phwong phdp xdc dinh xu thé

Trong mot giai doan ngin, xu thé ctia mot yéu
t6 thuong duogc coi 1a tuyén tinh. Goi X 1a chudi
quan tric ciia mot yéu t6 bat ky véi cac gia tri xi
va dugc quan tric tai cac thoi diém ti i=12,...
n; n 12 d6 dai ciia chudi), khi d6 hé sb cua duong
xu thé duge xac dinh nhu sau:

(16)

X =at+b

Trong d6 a thé hién mirc ting cua yéu té X

TAP CHi KHi TUQNG THUY VAN
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trong mot don vi thoi gian, khi a am xu thé cua
X 1a giam va nguoc lai. Mtc tdng hay giam cua
X trong mot khoang thoi gian at ctia chudi quan
tric duoc tinh nhu sau :

Ax = alt (17)

Mtic y nghia cua phuong trinh (16) dugc
danh gia dya trén hé sé thong ké vé do léch
chuan cua a, va hé sb théng ké F.

2.2.3. Phuwong phdp xdc dinh xu thé ciia ETo

Dé xac dinh muc ting lugng bdc thoat hoi
tiém nang trong giai doan tinh toan, cac budc
tién hanh thyuc hién nhu sau:

1) Goi X 1a mot yéu t6 tham gia tinh ETo
(nhiét do, d6 am tuong ddi, gidé ¢ 10 m va sb gio
nang), tién hanh xay dung phuong trinh xu thé
ctia X va kiém tra muc y nghia ciia phwong trinh
xu thé.

2) Néu phuong trinh (16) dam bao db tin cay,
tién hanh xac dinh murc tang cua x ( Ax) trong
khoang thoi gian At theo cong thirc (17). Néu
phuong trinh khong c¢6 nghia cho A x=0.

3) Xac dinh cac gia tri trung binh cua x trong
giai doan tinh todn va goi céc gia tri nay la x.
Dua trén céc gia tri cua X Vi Ax, cac gia tri ciia

280 797(0) T=0.014t - 5.124
R?=0.408

27.5 A
27.0 A

26.5

26.0

1975 1985 1995 2005 2015

x & dau giai doan (x’1) va cudi giai doan (x’n)
duoc tinh nhu sau:
X'\ =x—Ax/2
X', =x+Ax/2

4) Tinh ETo theo cac gia tri x1°, va xn’, chénh
léch ETo tir két qua tinh toan giita cudi va dau giai
doan chinh 1a muc ting ETo do bién doi khi hau.

Giai doan tinh toan trong bai bao la tir nam
1978 - 2013, nén n = 36. Viéc kiém tra do tin cay
cua phuong trinh (16) dugc thuc hién véi viéc
chon murc y nghia cta p = 0,999. Cac budc tinh
trén dugc thuc hién cho tung tram trén khu vuc
DbBSCL.

3. Két qua va thio luin

3.1. Xu thé ciia mét sé yéu té khi hiu

Véi cac yéu té tham gia tinh toan ETo bao
gdm nhiét do, d6 am twong ddi, toc do gié & muc
10 m va s gid ning, két qua kiém tra mic do
tin cdy ctia phuong trinh xu thé qua cac hé s6
thong ké F (Fisher) cho thiy ngoai nhiét do thi
cac yéu t con lai ¢ xu thé khong rd rét. Didu
nay cho thay trong cac yéu té tinh toan ETo chi
¢6 nhi¢t do c6 murc tdng ro rét va dang tin ciy.

(18)

1 H(%)
85.0 A
84.0 A

H=-0.012t + 107.3
R?=0.007

83.0
82.0 1
81.0 1
80.0 A
79.0 +rrrrrrrreere e
1975 1985 1995 2005 2015

Hinh 2. Xu thé nhiét do va dé am twong doi H ciia tram My Tho

Hinh 2 minh hoa cho mirc thay ddi mot sb
yéu td khi hau tai mot tram quan tric trén khu
vuc DPBSCL. T hinh nay cho thiy muc thay dbi
ctia nhiét d6 va do 4m tuong ddi trung binh nam
tai tram My Tho. Day 1a tram c6 muc thay dbi
cac yéu t khi hau dién hinh trén khu vuc
DBSCL. Véi nhiét do, duong xu thé co hé sb xac
dinh R2 = 0,408 va hé sé a= 0,014, hay trong
giai doan 1978 - 2013 nhiét do trung binh nam
tai tram My Tho da tang 0,48°C. Nguoc lai, voi
d6 4m tuong ddi thi xu thé thay doi khong rd rét,
v6i hé sb xac dinh cta dudng xu thé R2 = 0,007
va T va F déu nho hon gia trj cho phép.

TAP CHi KHi TUQNG THUY VAN

Do khong c6 su thay ddi 1o rét cia do Am
tuong ddi, toe do gi6 6 myc 10m va ) gio néng
nén dudi day chi thao luan vé mirc tang nhiét do
trén khu vuc DPBSCL.

Két qua théng ké vé mirc ting nhiét d6 cua
cac tram khu vuc DPBSCL dugc thé hién trong
bang 2. Bang nay cho thiy trong 35 nam (tir
1978 dén 2013), nhiét do trung binh ca nam cia
DBSCL da tang 0,5°C. Trong d6, mirc tang nhiét
dd trung binh cac thang mua kho (tur thang 12
dén thang 4) 1a 0,54°C va muia mua la 0,47°C.

Nhiét do cac thang mua kho tang cao hon so
v6i cac thang mua mua s& lam lugng béc hoi
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tiém nang tang cao hon. Vi DPBSCL, luong mua
trong cac thang mua kho chi dat 137 mm, chiém
7,9% téng luong mua ca nam. Do luong mua
trong muia kho khong dang ké nén nhiét d¢ tang
da 1am tang yéu cau tudi cho cay trong.

Két qua thong ké mirc ting nhiét do theo timg
mua trong bang 1 cho thay tir thang 12 dén thang

NGHIEN CUU & TRAO POI

2 1a khoang thoi gian ma nhiét do ting cao nhat.
Mtrc tang trung binh toan DPBSCL trong giai
doan tir 1978 - 2013 13 0,68°C. Do cac yéu tb am,
sO gio nang va tde do gié khong co sy thay doi
10 rét nén theo cong thirc (1) thi khi nhiét 4o tdng
s& 1am cho lugng bdc thoat hoi tiém ning cla
cac thang nay tdng cao.

Bang 1. Murc tang nhiét do trung binh (°C) giai doan 1978 - 2013 tai cdc tram PBSCL

Tram Cac thang Mua Mua Ca

’ 1252|355 6—>8 |9>11 kho mua nam

Bac Liéu 0,70 0,32 0,58 0,68 0,56 0,60 0,58
Ba Tri 0,59 0,11 0,45 0,51 0,41 0,44 0,43
Ca Mau 0,95 0,59 0,49 0,61 0,83 0,56 0,67
Cang Long 0,60 0,19 0,37 0,47 0,47 0,38 0,42
Can Tho 0,86 0,42 0,56 0,67 0,71 0,58 0,64
Cao Lanh 0,56 0,20 0,44 0,45 0,43 0,41 0,42
Chéau Dbc 0,75 0,51 0,53 0,47 0,68 0,50 0,57
Con Pao 0,70 0,19 0,46 0,54 0,50 0,47 0,48
Moc Hoa 0,61 0,25 0,39 0,54 0,49 0,44 0,46
My Tho 0,77 0,21 0,40 0,52 0,57 0,42 0,48
Rach Gia 0,48 0,14 0,33 0,50 0,39 0,39 0,37
Séc Trang 0,66 0,22 0,37 0,54 0,50 0,42 0,45
Tan An 0,39 -0,11 0,31 0,27 0,20 0,25 0,23
Tan Son Hoa | 0,87 0,44 0,71 0,85 0,84 0,72 0,77
Trung binh 0,68 0,26 0,46 0,54 0,54 0,47 0,50

Theo khong gian, xu thé thay d6i nhiét do
trung binh nim khu vuc PBSCL dugc thé hién
trén hinh 3. Tur hinh nay cho thiy ngoai trir cac
tinh Ca Mau va Bac Liéu c6 mic tang nhi¢t do
trong giai doan 1978 - 2013 tr 0,6 - 0,7°C, cac
tinh khac déu c6 muc ting thip hon véi cac gia
tri nam trong khoang tur 0,4 - 0,5°C. Nhu vay
murc tang nhi¢t do trong giai doan nay trén khu
vuc DPBSCL 1a kha ddng déu.

11 L
= VN

{

9.5

Hinh 3. Murc tang nhiét do trung binh nam
giai doan 1978 - 2013

3.2. Xu thé ciia lwong boc thodt hoi tiém
nang

Dua trén cac budc tinh tir budce 1 dén bude 4
trong tiéu muc “Phuong phap xac dinh xu thé
ctia lugng boc thoat hoi tiém ning”, két qua tinh
toan muc ting luong bdc thoat hoi tiém ning
theo cac tram duoc thé hién trong bang 2.

Két qua xac dinh mirc tang lugng boc thoat
hoi tiém ning trong bang 2 cho thiy tinh trung
binh toan PBSCL, ETo da tang 29 mm trong giai
doan tur 1978 - 2013. Trong d6, ETo trong 5
thang mua kho tang 15 mm va 7 thang mua mua
tang 14 mm. Tur cong thire (1) cho thdy do nhiét
d6 cac thang mua kho ting cao va do 4m céc
thang nay thap nén da lam cho ETo ting cao
trong cac thang nay.

Xem xét theo cdc mua trong nam thi tr thang
12 dén thang 1 1a khoang thoi gian c6 ETo ting
cao nhat. Nguyén nhan tang cao cua ETo 1a do
muc tang cua nhiét d trong cac thang nay lon

TAP CHi KHi TUQNG THUY VAN
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va d6 4m thap trong cac thang nay. Theo bang 1,
muc tdng cua nhi¢t do trung binh trong khoang
thoi gian nay 1a cao nhat voi gia tri 1a 0,68°C.
Theo bang 3 ta tinh dugc do am trung binh céac
thang nay 1a 77,8%, day la cac thang co do6 am
thip nhat trong nam.

Tinh cho toan DPBSCL, trong hai khoang thoi
gian tir thang 3 dén thang 5 va tir thang 6 dén
thang 8 murc tdng cua ETo la twong tu vaoi gid tri
twong tng 1a 5 mm va 6 mm. Mac du tur thang 6
dén thang 8 c6 muc tang nhiét do cao hon tu
thang 3 dén thang 5 1 0,2°C nhung mic ting
ETo la khong khac biét dang ké. Diéu nay c6 thé

ly giai tir cong thirc (1) 1a do do am tir thang 6
dén thang 8 cao hon khé nhiéu so vdi tir thang 3
dén thang 5 nén da 1am can trd qué trinh bdc
thot hoi. Theo bang 3, 46 am tuong d6i trung
binh PBSCL tir thang 6 dén thang 8 1a 83,4%,
trong khi d6 tir thang 3 dén thang 5 1a 79,6%,
muc chénh 1a 3,7%.

Cho toan BPBSCL, trong khoang thoi gian tir
thang 9 dén thang 11, tuy c6 muc ting nhiét do
trung binh ¢ murc cao 1a 0,54°C nhung mirc tang
ctia ETo chi dat 7 mm. Diéu nay ciing c6 nguyén
nhan 1a do d6 4m cua thang nay cao nhat véi gia
tri trung binh 1a 84,8%.

Bang 2. Murc tang ETo (mm) giai doan 1978 - 2013 tai cac tram DBSCL

Tram Cac thang Mua Mua Ca

: 1252 |35 6—>8 |9—11 | kho mua nam
Bac Liéu 11 6 7 9 15 17 32
Ba Tri 9 3 6 6 12 12 24
Ca Mau 14 8 6 7 20 15 34
Cang Long 9 3 5 6 11 11 23
Can Tho 12 7 7 8 17 17 34
Cao Lanh 8 3 5 6 10 12 22
Chau Bdc 11 7 7 7 16 17 33
Con Pao 11 3 6 7 14 14 28
Moc Hoa 9 4 6 7 12 14 26
My Tho 11 4 5 6 14 12 26
Rach Gia 8 3 5 7 11 13 24
Séc Trang 10 4 4 7 14 12 26
Tan An 11 4 5 7 14 12 26
Tan Son Hoa 13 7 10 11 18 22 40
Trung binh 11 5 6 7 15 14 29

Bdng 3. Bé am twong déi trung binh cdc thang khu viee DPBSCL

Thang | 1

3

4 5 6

7

10

11

H(%)

77,8

79,2

85,4

85,7

82,9

9.54

Mua khd

3
3

CCTT T T T T 171773
@

T
1045

Hinh 4. Murc tang ETo trung binh mua khé va mua mwa giai doan 1978 - 2013

T
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Theo khong gian, mtrc tdng ETo trung binh
mua kho va mua mua giai doan 1978 - 2013
dugc thé hién trén hinh 4. Tir hinh nay cho thiy
trong cac thang mua kho thi cac tinh Ca Mau va
Bac Liéu c6 ETo tang cao nhéat, voi giatritu 16
- 19 mm. Céc tinh con lai ¢6 muc ting thap hon,
voi gia tri tor 12 - 15mm. Trong cac thang mua
mua, mic ting cia ETo 1a kha dong déu véi gia
tri tr 12 -15mm.

4. Két luan

Tir két qua phan tich trén cho thiy trong sd
céc yéu tb lién quan dén viéc tinh boc thoat hoi
tiém nang thi chi ¢ nhiét do 1a thé hién xu thé
thay doi rd rét. Trong giai doan tir 1978 - 2013,
nhiét do trung binh nam toan PBSCL da tang

NGHIEN CUU & TRAO POI

0,50°C, trong d6 tir thang 12 dén thang 2 1a cac
thang c6 muc ting nhiét do cao nhat voi gid tri 1a
0,68°C.

Do chi c¢6 nhiét d¢ 1a thé hién xu thé thay doi
16 rét nén muc ting luong bdc thoat hoi trong giai
doan nay 1a do sy gia tdng cta nhi¢t 3. Tinh trung
binh cho PBSCL, tir thang 12 - 2 1a khoang thoi
gian ma c6 mirc ting nhiét d6 cao nhét va ciing la
cac thang c6 d6 am thap nhat nén ETo trong
khoang thoi gian nay tang cao nhat. Mic ting ETo
trong khoang thoi gian nay tinh trung binh cho
DPBSC 1a 11 mm, xap xi miic ting trong toan bo
mua kho 1a 14 mm. Theo khong gian, mutc ting
ctia ETo thé hién rd nhat trong mua kho trén dia
ban cac tinh Ca Mau va Bac Liéu.

Tai liéu tham khao
1. B6 Tai nguyén va Mbi trudng (2008), Chicong trinh muc tiéu quéc gia iing phd véi bién doi

khi hau.

2. Bo Tai nguyén va Moi truong (2012), Kich ban bién déi khi hdu, meée bién ding cho Viét Nam.

3. TCVN 9168 : 2012, Céng trinh thity loi — Hé s6 tudi tiéu — Phirong phdp xdc dinh hé sé twéi lia.

4. Tran Thanh Xuén, Tran Thuc, Hoang Minh Tuyén (2011), Tdc déng ciia bién doi khi hdu dén
tai nguyén nuoc Viét Nam, Nxb Khoa hoc va Ky Thuat, Ha Noi.

5. Vién Khoa hoc KTTV&MT (2010), Bién déi khi hdu va tic dong & Viét Nam, NXB Khoa hoc

va Ky Thuat, Ha Noi.

6. Vién Khoa hoc KTTV&MT (2011), Pdnh gid tic dong ciia bién doi khi hdu va xdc dinh cdc
gidi phdp thich g, NXB Tai nguyén Moi truong va Ban d6 Viét Nam.

7. www.fao.org/docrep/x0490e/x0490e00.htm

THE EFFECT OF CLIMATE CHANGE ON POTENTIAL EVAPTRANSPORATION IN
LOWER MEKONG DELTA

Luong Van Viet - Industrial University of Ho Chi Minh city

The purpose of this paper is to study the effects of climate change on Potential evaptransporation
in lower Mekong Delta from 1978 to 2013. The method used for estimating the potential evap-
transporation was Penman-Monteith Equation with the climate data of thirteen Meteorology
Stations. The study results showed a significant increase of the Potential evaptransporation
from December to February due to the increase of temperature.

Keywords: Climate change, Potential evaptransporation, Lower Mekong Delta.
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HOAN LUU GIO MUC 850 hPa O VIET NAM TRONG
MUA GIO MUA MUA HE

Nguyén Ping Miu, Nguyén Vin Thing, Mai Vin Khiém
Vién Khoa hoc Khi tugng Thuy van va Bién doi khi hau

rén co s6 s6 liéu tai phan tich CESR thoi ky 1981 - 2010, bai bdo trinh bay két qua

danh gia ddac diém hoan luu muc 850 hPa & khu vuc Viét Nam trong mua gio mua mua

heé. Két qua nghién civu cho thdy, hoan luu mwe 850 hPa c6 sw thay déi dot ngdt vdo

thoi ky bdt dau gié mua, déi gié tay lién tuc diege mé réng va phat trién, dp cao Tdy Thdi Binh

Duwong suy yéu va dich chuyén vé phia déng. Thoi ky két thiic gié mita dién ra chdm chap hon so

véi thoi ky bat dau, déic diém néi bat la hoan leu gié dong thay thé gié tay, ludi dp cao Tay Thdi

Binh Duwong ldn xa vé phia tdy. Trong miia gié miia miia hé, sw tién trién ciia hoan leu gié miec 850

hPa gd'n lién véi sw manh/yéu cia xody nghich bién A Rép va dép cao Tay Thdi Binh Duong. Trong

thoi gian tir thang 6 dén thang 8, déi gié tdy lién tuc dwoc ting cuong va mé rong; sang thang 9,
gid tdy suy yéu rat nhiéu véi mire giam tiwong dwong voi mike tang trong cdc thang trude do.

Tuw khoa: Hoan lwu, gio mua mua he.

1. Mé& dau

Theo Khromov (1957), gi6 mua la hoan luu
ctia khi quyén trén mot pham vi rong 16n cia bé
mit trai dat, trong d6 thinh hanh vao mua dong
va mua hé c¢6 hudng gan nhu nguoc nhau. Ngoai
ra, tc gia con cho rang ving gié mua 1a viing c6
hudng gi6 giita hai mua léch nhau tdi thiéu mot
goc 120° (dugc goi 1a gbe gid mua) va tin sudt
gi6 thinh hanh tdi thiéu 1 40% [7]. Theo Nguyén
Dirc Ngit, Nguyén Trong Hiéu (2004), dic trung
ndi bat nhét cua gi6 mua mua he & khu vuc Viét
Nam 12 hoan luu cua déi gi6 tdy muc thap. Boi
vi 1& d6, hau hét cac chi s6 gié muia mua he duoc
dé xuat déu dua trén dic trung vé hoan luu.

Theo Wang, B. va L. Ho (2002) lanh thd nudc
ta nam trong ving giao tranh cuia cac tiéu hé
théng gié mua Chau A [8]. Do vdy, ché d hoan
lwu ¢ nudc ta rat phirc tap va chiu tac dong cia
cac tiéu hé thong gié mua nay. Theo Nguyén
Dirc Ngit, Nguyén Trong Hiéu (2004), hoan luu
gi6é mua mua hé & nudce ta c6 mbi quan hé chat
ché véi gio muia Nam A, chiu tac dong cua dai
thip xich dao va hoan luu tir khu vie gié mua
Tay Thai Binh Duong [4]. Mot s6 tac gia ciing
chi ra rang, vao thoi ky hoat dong cua gié mua
mua he, huong gié chu dao 1a Tay - Nam, d6i khi
xen k& 1a huéng Bong - Nam, day ctling la co so
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dé xac dinh gi6 mua mua hé [1, 2, 4]. Mot s tac
gia trong nude da sir dung gié vi huong muc 850
hPa d¢ xay dung chi s6 gi6 mua mua heé [3, 5, 6].
Bén canh d6, hoan luu gié mua mua hé két hop
v6i dia hinh ndi cao & phia Tay mién Trung (hiéu
g foehn) khién khéi khong khi noéng 4m bién
tinh khi vao mién Béc va mién Trung giy thoi
tiét kho va nong. Trong khi d6, d6i v6i phan lanh
thd phia Nam, dong khong khi nay hau nhu
khong trai qua qua trinh bién tinh, vin giit
nguyén duoc dic tinh ndng am.

Nhu vy c6 thé nhan thiy, hoan luu gié mua
mua hé ¢ nudc ta 1a rat phic tap va chiu tac dong
cua cic nhan t6 dia phuong. Thuc té, hoan luu
gi6 mua muia hé ¢ nudc ta ciing di dugc mo ta rat
chi tiét trong cac nghién ciru trude day [1, 2, 4].
Tuy nhién, cac phéan tich nay chu yéu duwa trén
ban d6 truong gio trung binh thang dé mé ta. Do
vdy, phan nao d6 chua thé danh gia duoc hét sy
tién trién hoan luu trong mua gié mua mua he &
nudce ta. Trong nghién ctru nay, chiing t61 danh
gia dic diém hoan luu gié muc 850 hPa trén khu
vuc Viét Nam trong mua gi6 mua mua he dya
theo sd liéu tai phan tich CFSR. Dé thay rd hon
su tién trién hoan luu gi6 muc 850 hPa trong
mua giéo mua mua he, ching t6i st dung cach
tiép can tinh toan chuan sai truong gio so véi
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trung binh mua heé. Ngoai ra trong nghién clru
nay, chung toi cling dua ra cac két qua danh gia
vé trudong hoan luu myc 850 hPa trong thoi ky
bat dau va két thuc gié mua mua hé & Nam Bo.

2. S6 liéu va phwong phap nghién ctru

Trong nghién ctru nay, chung toi sir dung sd
liéu tai phan tich CFSR (Climate Forecast System
Reanalysis), d phan giai 0,5 x 0,5 do kinh vi.
Hai yéu t6 chinh 1a gié truong gid (u, v) va do
cao dia thé vi muc 850 hPa tir s6 liéu CFSR thoi
ky 1981 - 2010 dugc st dung.

K¢é thira cac nghién ciru trude d6, phuong
phép nghién ctru chi dao duogc su dung la
phuong phap phan tich ban do. Diém khac ¢ day
1a chung t6i khong str dung cac ban dd hoan luu
trung binh thang va mua. Cu thé, dé thay 16 duoc
s tién trién ciia hoan luu gié mua mua he, chiing
t61 tién hanh tinh toan do léch trudong gio muc
850 hPa cua cac thang mua he so véi trung binh
mua he.

Bén canh do, chung t6i ciing tién hanh phan
tich va danh gia hoan luu trong thoi ky bat dau
va két thuc gié mua. O ddy, ching toi tap trung
vao phan tich hoan luu ¢ thoi diém “trudc”
“trong” va “sau” (tuong ing vdi cac pentad: pen-
tad-1, pentad-0 va pentad-+1) bt dau va két thic
gi6 mua mua heé. Khu vuc dé xéac dinh va két
thuc gié mua mua he ¢ Viét Nam la khu vuc
Nam B6. Cu thé & day, pentad bat dau gié mua
mua hé 12 pendtad dau tién trong 2 pentad lién
tiép ton tai gié vi hudng muc 850 hPa & Nam Bo
dat gia tri duong. Nguoc lai, pentad két thic gio
mua 13 pentad ddu tién trong 2 pentad lién tiép c6
gi6 vi huéng & myuc 850 hPa c6 gia tri am. Pidu
kién 2 pentad lién tiép on dinh gio tay/dong
nham dam bao hoan luu gié duy tri 6n dinh (hoat
dong hoac két thuc), khong phai la gian doan gio
mua. Déi v6i thoi ky bat dau gié mua mua he,
hoan luu thuong ddi hudng dot ngdt va on dinh.
Tuy nhién, giai doan rut lui ciia gié mua mua he
din ra cham chap voi su di chuyén cua dai ap
cao can nhiét d6i xudéng phia nam. Sy rit lui nay
din ra tir gitra thang 8 dén dau thang 10 va
khong dong nhit giira trudng gié va trudng OLR
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[3]. Ngoai ra, truong gio tay trong giai doan nay
thuong yéu va duoc thay thé boi gié dong. Gio
tay khong duy tri lién tuc ma thuong c6 nhiing
thoi diém dot ngot hodc gidn doan, gy ra thoi
tiét kho han luan phién trong mua hé. Do d6, néu
chi dya vao chi s6 gi6 vi huéng d6i dau tir duong
sang am dé x4c dinh thoi diém két thic cua gid
muia mua hé rat dé gay nham 1an véi cac giai doan
nay. Mat khac, sy hoat dong cua OLR va truong
gi6 1a khong dong nhét trong giai doan cudi muia
h¢, diéu nay da dan dén nhiing kho khan khi xac
dinh giai doan két thiic ctia gié mua mua he [3].
Pé don gian va tranh nhitng nham 14n do gian
doan gi6 mua gay ra, pentad két thuc gié mua s&
dugc mac dinh xac dinh trong thang 9 dén thang
10. Biéu kién pentad tiép theo, gia tri gi6 ciing
phai mang dau 4m nham dam bao sy duy tri ctia
gi6 dong trong sudt thoi gian tiép theo.

3. Két qua va nhan xét

3.1. Pic diém hodan lwu thoi ky bdt dau va
két thiic gié miia mita hé

Thoi ky bat dau gié mua mua hé: Xuyén sudt
3 pentad thoi ky bat ddu gié mua la qué trinh
phat trién ctia d6i gi6 tay nhiét déi tir xich dao t6i
ban ddo Bong Duong (Hinh 1). Trong pentad-1,
d6i gio tay chi phdi ¢ khu vuc xich dao An Do
Duong, vinh Bengal, khu vuc dét lién & phia Bic
nudc ta. Trong thoi gian nay, hoan Iuu ¢ khu vuc
Bién Pong va Nam B6 chiu su chi phéi boi ap
cao can nhiét Tay Thai Binh Duong. Do 4p cao
ton tai dong phan ky, nén khu vuc chiu tac dong
hau nhu 13 khong c¢6 mua. Tai An D9, gio tay
cing d4 xuét hién. Tuy nhién, déi gi6 tay nay la
daéi gio tay ngoai nhiét ddi, khong phai gio mua
mua hé, nén thoi diém nay van chwa phai 1a mua
mua & An D6 (Hinh 1a). Pentad0 1a thoi diém
bat dau gi6 mua mua he ¢ khu vuc Nam B9, gio
tay tai Sri Lanka va An Bo tiép tuc dugc tang
cuong va phat trién dén nudc ta. Trong pentad
nay, ap cao Tay Thai Binh Duong rat lui dan
sang phia Pong. Mic du 1a pentad bat dau gio
mua mua hé, nhung téc do gié tiy quan sat duoc
1a kha yéu. Pidu nay c6 thé 1a do, nudc ta nam
trong d6i chuyén tiép cua cac hé thdng gié mua,
nén sy bit dau gio mua mua heé khong dic trung
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nhu cac khu vic gié mua dién hinh khac. Do gip
dong phan ky cua &p cao Tay Thai Binh Duong,
gi6 tiy phat trién dén nudc ta bi suy yéu, sau do
hoa cung véi nhanh trén cua ap cao nay trd thanh
hoan luu ngoai nhiét d61 (Hinh 1b). Sy rut lui
clia 4p cao cén nhiét doi vé phia dong rd rang
hon trong pentad+1 so véi pentad(. Trong pen-
tad+1, hoan luu cta ap cao can nhié¢t Tay Thai
Binh Duong hau nhu khong anh huong dén nudc
ta. Trong pentad nay, gié tay tai khu vuc Sri

Wind pentod =1 ONSET AVE 1981-2010
T PR g S

Lanka tiép tuc phat trién manh mé& va thong tri
khu vuc rong 16n, kéo dai dén ban dao bong
Duong (Hinh 1c). Mic du vay, hinh thé quy mo
16n trong pentad+1 khong co thay doi nhiéu so
v6i pentad0. Su thay d6i rd rang nhat vé hoan
luu quy md 16n duoc quan sat thiy ¢ giita pen-
tad-1 va pentad0. Hay néi cach khac, qué trinh
bat dau cua gié miia mua hé tai & nude ta dién ra
rat nhanh va chi trong tir pentad-1 dén pentado0.

Wind pentad O ONSET AVE 1981-2010
L 1 ' . . -

PN S

Hinh 1. Truong gié mue 850 hPa trong pentad (a) truée 1 pentad (pentad-1) bdt dau, (b) bdt ddu
(Pentad() va (c) sau 1 pentad (pentad+ 1) bat dau gio mua mua hée

Thoi ky két thiic gié mua mua hé: Do nim
trong khu vuc giao tranh cia cac déi gié mua,
hoan luu quy mo 16n gitra cac pentad trong giai
doan két thuc gié mua mua hé khong co su thay
d6i nhiéu (Hinh 2). Trong thoi ky bat dau gi6
mua mua he, ap cao can nhiét Tay Thai Binh
Duong anh huéng dén hoan luu & nudc ta trong
2 pentad dau. Tuy nhién, trong thoi ky két thic
gi6 miia mua he, vai trd ciia ap cao nay thé hién
o0 trong ca 3 pentad. Trong pentad-1, trudc khi
gi6 mua mua he két thic & khu vuc Nam B9,
1udi 4p cao 14n sdu xudng bo bién cuc Nam Nam
Trung B9. Trong pentad nay, hoan luu ¢ khu vuc
Bién Dong (tir ving bién Trudng Sa trd 1én) chiu
su chi phdi boi 4p cao can nhiét Tay Thai Binh
Duong. Déi gio6 tay ton tai & hdu hét khu vuc dat
lién nudc ta, Nam Bo va ving bién phia Nam
Truong Sa (Hinh 2a). Thoi diém két thac gid
mua mua he ¢ khu vuc Nam B6 (pentad0), ludi
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ap cao can nhi¢t Tay Thai Binh Duong lan xa vé
phia tiy sang lanh thé Campuchia. Trong thoi
gian nay, ap cao can nhi¢t Tay Thai Binh Duong
chi phéi hoan luu ¢ hau hét 1anh thd nudc ta;
riéng khu vuc Tay Bic van ton tai gi6 tay (Hinh
2b). Sang pentad+1, ludi ap cao lan xa hon vé
phia tiy, vé mat hoan luu khong khac nhiéu so
voi pentad0. Mac du, doi gio tay khong con anh
huong dén khu vue Nam B, nhung gi6 tay van
duy tri voi tdc d6 16n & khu vuc An P va vinh
Bengal (Hinh 2c). Nhu véy c6 thé nhan thdy, giai
doan két thiic cua gi6 mua mua he dién ra cham
cham voi su di chuyén cua dai ap cao cén nhiét
d6i xudng phia nam. Hay noi cach khac, ndi bat
nhét trong thoi ky két thiic gié mua mua he 1a sy
rét [ui tir tir ctia gi6 tay vé phia tdy va sy mo rong
cua ludi &p cao can nhiét Tay Thai Binh Duong
vé phia tay.

S6 thang 04 - 2016



Wind pentod =1 WITHDRAW AVE 1981-2010
= T T

& n i b

©

Hinh 2. Truong gié mie 850 hPa trong pentad (a) truée 1 pentad (pentad-1) két thiic, (b) két thiic
(Pentad() va (c) sau 1 pentad (pentad+ 1) ket thuc gio mua mua hé

3.2. Tién trién hoan luu muwc 850 hPa trong
miua gio mua mua hé

Két qua tinh toan cho thay, dic trung ndi bat
nhat ctia hoan luu myc thap cua gié mia mua hé
1a sy phat trién cta d6i gio tdy nhiét d6i muc
thap tir ban cau Nam t6i ban cau Bac (dong xiét
Somalia). Dong xiét nay dong vai tro két ndi
ving khi quyén nhiét d6i hai ban cau. Vé quy mo
khong gian, dong xiét nay trai dai khoang hon
20 vi d9, tir vung bién Pong Phi, qua A Rap,
An D6 va ban dao Pong Duong. Téi khu vuc
Philippine, dong xiét nay yéu di va hoa cung véi
nhéanh trén ciia 4p cao can nhiét doi Tay Bac Thai
Binh Duong tr¢ thanh hoan luu ngoai nhiét doi
(Hinh 3a). Do lanh thd nuée ta trai dai nhidu vi
d6 va nam trong ving chuyén tiép cua déi gio
tay voi ap cao can nhiét, nén tac dong cua doi
gi6 tay nay dbi voi nudce ta la khac nhau & cac
ving mién. Két qua cho thiy, d6i gio tay chi phdi
v6i khu vue Trung B6 va Nam B¢ (hudng gio6
thinh hanh 1a gi6 tay). Trong khi d6, tac dong cua
d6i gio tay nay d6i vai Bac Bo 1a khong 1o rang.
Hudng gié thinh hanh ¢ Bac Bo 14 tay nam hodc
nam va tham chi d6i chiéu thanh gié dong nam.
Do d6, khi chua xét dén tac dong cua dia hinh,
hoan luu gi6 mua mua hé & cac khu vuc khac
nhau trén lanh thd nudc ta 1a khac nhau (Hinh
3a).

Két qua tinh toan ciling cho thay, bén canh tac
dong cua dong xiét gio tay nhiét doi, khu vuc
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Wind pentod 0 WITHDRAW AVE 1981-2010
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Nam B0 cling chiu tac dong cua doi gio tur phia
Bic Uc. D6i gio nay xuét phat tir ap cao chau
Uc, vuot xich dao, qua khu vuc Malaysia va dén
nude ta. Mic du vy, xét vé cudng do, tbe do gio
ctia d6i gio nay yéu hon rit nhiéu so véi dong
xiét doi gi6 tay nhiét doi. Do vay, tac dong ctua
d6i gio tir phia Bac Uc dén nude ta 1a khong
dang ké (Hinh 3a).

Trong cac thang mua he, gié mua chau A trai
qua nhiing giai doan véi su khac nhau rat rd nét
giita cc trung tAm tac dong chinh din dén nhimng
thay ddi trong sy hoat dong cua déi gié ty nam.
Sy thay d6i n6i bat nhit ¢ thé nhan thdy do 1a sy
manh yéu ctia xoay nghich bién A Rap va ap cao
Tay Thai Binh Duong. Trong thang 6, xoay
nghich bién A Rép yéu di, tao didu kién phat
trién cho gi6 tdy nhiét d6i phia nam An Do tir
ban cau Nam phat trién 1én ban cau Béc. Trong
khi d6, ap cao Tay Thai Binh Duong dugc tang
cudng rat manh, hoan luu xody nghich cua ap
cao ndy di tao diéu kién cho déi gio tiy nam tir
khu vuc nuéc ta thoi 1én, hoa cing nhanh phia
trén cua ap cao trd thanh hoan luu ngoai nhiét
ddi. Do su tdng cuong cua ap cao Tay Thai Binh
Duong, gi6 thinh hanh ¢ nudc ta la tay nam vao
thang 6 (Hinh 3b). Sang thang 7, gi6 tiy di thng
tri hoan toan khu vuc bién A Rap véi mot xoay
nghich hinh thanh ¢ khu vuc xich dao An Bo
Duong. Cung thoi gian nay, ap cao tdy Thai Binh
Duong di chuyén 1én phia Béc va duy tri d6i gio

TAP CHi KHi TUQNG THUY VAN

S6 thang 04 - 2016

3



NGHIEN CUU & TRAO DOI

tay manh & khu vuc Pong A. Hudng gié thinh
hanh & nudc ta chuyén tir gi6 tdy nam sang gio
tay va dugc tang cuong déu dan, mic du su tang
cuong yéu hon so véi trong thang 6 (Hinh 3c).
Sang thang 8, hinh thé khong c6 su thay doi
nhiéu so v&i thang 7, gi6 thinh hanh & nudc ta
van la gi6 tay. Piéu dang luu ¥ 1a 4p cao Tay
Thai Binh Duong bat dau suy yéu va di chuyén
cham dan xudng phia nam (Hinh 3d). Sy thay
d6i dang chu y nhét vé hoan luu duge nhan thay
1a trong thang 9, khi gi6 mua mua hé Chau A

B50hPg Wind MJJAS Reanalysis NCAR/NCEP
[ PN ———

P i 1 (T

(©

Anomalous Wind September 1981-2010
I ._-‘-.I_:}.’ 2 5 % ot

(d)

dang ¢ trong giai doan suy yéu va két thic. Luc
nay, ap cao Ty Thai Binh Duong suy yéu va di
chuyén dan xudng phia nam. Sy suy yéu ctia d6i
gio tay théng tri toan by khu vuc Pong A va
Nam A, trai dai tir Nhat Ban, qua Viét Nam va
Dong Phi (Hinh 3e).Trong giai doan tir thang 6
dén thang 8, gi6 tay lién tuc duoc ting cudng;
nguoc lai, gié tdy suy yéu rat manh trong thang
9, voi d6 suy yéu tuong duong véi lugng duge
tang cuong boi cac thang trudce do.

(b)

Anomalous Wind August 1881-2010
o BAEERAES

(d)

Hinh 3. Truong gio trung binh mua hé (a) va di thuwong gio trung binh cac thang so voi trung binh
mua he (b-thang 6, c-thang 7, d-thang 8, d-thang 9) muc 850 hPa theo so liéu CFSR giai doan
1981 -2010

Tuong ung voi sy thay ddi cia truong hoan
luu, sy thay ddi cua truong do cao dia thé vi
trong cac thang mua hé ciing cho thay nhiing su
thay d6i cia cac trung tAm tac dong quy mé 16n
trong sudt mua hé. Dic trung ndi bat cia truong
dd cao dia thé 1a hai xu thé trai nguoc cua do cao
dia thé vi tai Nam A va Tay Thai Binh Duong.
Trong thang 6, d0 cao dia thé vi tai Nam A giam
manh; nguoc lai xu thé tang manh ¢ khu vuc Tay
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Thai Binh Duong (Hinh 4a). Tuy nhién cac thang
tiép theo, do cao dia thé vi tai Tay Thai Binh
Duong giam dan. Diéu nay cho thiy rd sy di
chuyén ctia ap cao cén nhiét d6i TAy Thai Binh
Duong 1én phia Bic (Hinh 4b, ¢, d). Cung thoi
gian nay, gia tri do cao dia thé vi tai Nam A lai
tang Ién, cho théy su hoat dong manh cua ap cao
can nhiét déi bién A Rép. Co thé thay trong giai
doan dau cua mua he, ap cao tai A Rap yéu dida
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tao diu kién cho déi gio ty tir ban cau Nam
phat trién 1én phia Bac, tao diéu kién cho mua
mua bat dau. Tuy nhién gan vao dén gilra mua,

AVE HGT Jun 1981=-2010
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su di chuyén 1én phia bac cta ap cao Ty Thai
Binh Duong da duy tri d6i gi6 tiy déu din cho
khu vuc gié mia Chau A.

AVE HGT July 1981-2010

Hinh 4. Di thwong dé cao dia thé vi trung binh thang so véi trung binh miia hé miyee 850 hPa trung
binh giai doagn 1981 - 2010 theo so lieu CFSR: (a) thang 6, (b) thang 7, (c) thang 8 va (d) thang 9

4. Két luan

Thoi ky bat dau gié mua mua hé ¢ nudc ta
duoc danh dau boi sy thay ddi dot ngot cua hoan
luu gié6 muc 850 hPa, dugc phan anh bdi sy
khéac nhau rd rang gitra hoan luu ¢ pentad-1 véi
pentad0. Trong khi d6, giai doan két thuc cua gio
mua mua hé dién ra chAm cham véi su di chuyén
ctia dai 4p cao cin nhiét d6i xudng phia nam.
Pic diém ndi bat nhét cua hoan luu trong giai
doan bat dau gié mua mua hé 1a sy md rong, ting
cuong lién tuc cua doi gio tay va sy rit lui cua ap
cao can nhiét Tay Thai Binh Duong vé phia
Pong. Dbi voi giai doan két thiic gié miia mua
he, ddc diém nodi bat nhat la sy rit lui tir tir cla
gi6 tay vé phia tay va sy mé rong cia ludi ap cao
can nhiét Tay Thai Binh Duong vé phia tay.

Mot trong nhimng dic diém ndi bat nhat vé
hoan lvu myc thap trong mua gié mua mua he 14
su phét trién cua déi gio tay nhiét doi muc thap
tir ban cAu Nam t6i ban cau Bic (dong xiét gio
tay nhiét doi), trai dai tir ving bién Dong Phi dén
Bién Dong. Pén khu vuc Philippine, d6i gio nay
yéu di va hoa ciing v6i nhanh trén cua ap cao can
nhiét déi Tay Béc Thai Binh Duong tré thanh
hoan luu ngoai nhiét doi. O céc vung khi hau
khéc nhau, tac dong ctuia ddi gio tay nay la khac

nhau. Di voi khu vuce Trung Bo va Nam B9,
hudng gi6 thinh hanh 1a gio tay. Trong khi do,
hudng gié thinh hanh ¢ Bac B 1a tdy nam hodc
nam va tham chi tham chi d6i chiéu thanh gi6
dong nam. Bén canh do6, khu vuc Nam B¢ cling
t6n tai doi gié nam c6 ngudn gde tir Bac Uc. Tuy
nhién, cuong d6 cta déi gio nay 1a yéu hon rat
nhiéu so véi d6i gio tay.

Trong thang 6, gi6 thinh hanh ¢ nudce ta la tay
nam, sau d6 chuyén sang tay vao thang 7- 8. Sy
thay d6i dang chii ¥ nhét vé hoan luu duogc nhan
thay 1a trong thang 9 khi ap cao Ty Thai Binh
Duong suy yéu va dich chuyén vé phia nam.
Trong giai doan tir thang 6 dén thang 8, gié tay
lién tuc duoc tang cuong; nguoc lai, gioé tay suy
yéu rat manh trong thang 9, v6i do suy yéu tuong
duong véi lugng dugc tang cuong boi cac thang
trude do.

Trong cac thang mua he, gié mua chau A trai
qua nhitng giai doan véi su khac nhau rat rd nét
gifta cac trung tam tic dong chinh din dén nhiing
thay doi trong sy hoat dong cua déi gié tdy nam.
Déi v6i hoan luu & khu vuce nude ta, sy thay doi
ndi bat nhat c6 thé nhan the‘iy d6 1a sy manh yéu
ctia xo4y nghich bién A Rép va ap cao Tay Thai
Binh Duong.
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Loi cam on: Bai bdao hoan thanh nho su tro giup cua Bo Tai nguyén va Moi truong thong qua
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vue Viéet Nam bcing mé hinh dong lyc”, ma s6 TNMT.36 thuéc Chuwong trinh TNMT.05/10-15.
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850 hPa WIND CIRCULATION DURING THE SUMMER MONSOON
OVER VIETNAM
Nguyen Dang Mau, Nguyen Van Thang, Mai Van Khiem
Vietnam Institute of Meteorology, Hydrology and Climate change

Based on the 1981-2010 CFSR (Climate Forecast System Reanalysis) data, the research paper presents
the interaseasonal variability of 850 hPa during the summer monsoon over Vietnam. Results showed
that the reverse 850 hPa winds circulation is abrupt during the onset of summer monsoon; the
tropical westerly wind constantly being expanded and developed; and the Western North Pacific
High pressure weakened and retreated toward the East. The withdraw of summer monsoon is slower
than the onset progress; the signal feature ciculation is the westerly wind repaled by eastly wind, and
the Western North Pacific High extended toward the West. During summer monsoon season, the
intraseasonal variability of 850 hPa winds is closed to the intensity of the pressure of East Aribian
sea and Western North Pacific High. During June-August, the tropical westerly wind constantly
being enhanced and expanded ; into September, greatly weakening westerly winds with a drop
equivalent to the increase in the previous month.

Keyword: 850 hPa wind circulation, summer monsoon
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XAY DUNG CONG NGHE CANH BAO UNG NGAP
THOI GIAN THUC LUU VUC SONG KIM NGUU
THANH PHO HA NOI
Nguyén Vin Dio, Pinh Thi Hwong Thom, Pao Tién Pat
Pai Khi tuong Thily van khu vuc Pdng bang Bic Bo

dau khoi dong thang 12/2013 do quy Bdc Au tai tro véi von doi g ciia Bé Tai

D@f dan “Xay dung hé thong canh bdo iing ngdp thoi gian thuwe cho néi thanh Ha Néi bt

nguyén va Moi truong. Trong khuén khé D an, cac don vi lién quan nhw Pai Khi
twong thity van Pong bang Bdc b, Trung tdm Dy bdo khi twong thiyy van Trung wong da tiép nhdn
céng nghé MIKE URBAN xdy dung mé hinh canh bdo ting ngdp cho 8 qudn néi thanh Ha Néi va ké
thita hé thong canh bdo iing ngdp thoi gian thie cho lwu vue séng Kim Nguu. Bdi bdo gidi thiéu
t6m tdt céng nghé canh bdo ving ngdp thoi gian thie MIKE OPERATIONS cho luu viee Kim Nguwu,

Ha Nogi.

Tir khéa: MIKE OPERATIONS, cdnh bdo thoi gian thue, séng Kim Nguwu, thanh phé Ha Néi*

1. Giéi thi¢u

Song Kim Nguu ¢6 vi tri tir 20°58” - 21°01°vi
d6 Bac va 105°51° - 105°54 kinh d¢ Pong, 1a
mot trong 4 tuyén song chinh (song To Lich,
song Lir, song Sét va song Kim Nguu) thudc luu
vuc thoat nude song To6 Lich cua thanh phé Ha
Noi. Trong d6 luu vuc song Kim Nguu chiém
dién tich khoang 1.700 ha, c6 tong chiéu dai 19
km, diém dau tir cong Lo Puc, diém cudi tai nga
ba Dai Bo. Song co chiéu rong nhét 1a 25,5 m;
nho nhit 12 4,7 m; trung binh tir 10 - 15 m. Trudc
kia séng c6 chidu day 16p nudc tir 1 - 1,5 m va
chiéu day 16p bun kha 16n tir 0,43 - 1,32 m,
nhung gan day song dugc cai tao nén chiéu day
16p bun nho di va chidu day 16p nudc ting 1én.
Doc hai bd séng ¢6 rat nhiéu cong nude thai sinh
hoat, nuéc thai cong nghiép xa truc tiép vao song
khoang 25000 m3ng khién nudc 6 nhiém
nghiém trong.

Hé thdng thoat nudc séng To Lich ciung vai
hé thong thoat nudc chung ciia Ha Noi duoc xay
dung tir trude nam 1954. Hé thong thoat nudc
bao gdm cac tuyén cong, song muong thoat nudc
va cac hd ao diéu hoa. Séng T6 Lich 1a truc thoat
nudc chinh véi ctra xa chdy ra song Nhué qua
dap Thanh Liét. Theo két qua nghién ctru cua
JICA trong Du 4n Thoat nude Ha Noi tir 1996 -

2003, kha nang thoat nudc hién trang ctua song
T6 Lich chi vao khoang 30 - 35 m%/s trong khi
cong sudt yéu cau dé thoat cho trin mua c6 chu
ky 10 nam 1a 170 m3/s. Pay c6 thé noi 1a mot
trong nhitng nguyén nhan chinh gay ra tinh trang
ngap ung cho thanh phé Ha Noi. [1]

Hién nay thanh phé dang thuc hién du an
thoat nudc giai doan II (bao gdm cac khu vuc
thudc Iuu vue song T6 Lich dién tich 77,7 km? va
mot phan cac khu vuc 1an can): chéng ung cho
Thanh phé trong pham vi du 4n va ving 14n can
khi mua véi chu ki 10 nam Gng voi lugng mua
310 mm/2 ngay dbi véi song va muong thoat
nuée, chu ky 5 nam ddi véi hé thong cong véi
luong mua 70 mm/h; cai thién moi truong cho
luu vye song To Lich [2].

Hang nam cung voi téc d6 do thi hoa, cong
nghiép hoa trén dia ban thanh phd rt nhanh, hé
thong cac cong trinh tiéu thoat nudc tai mot s6
noi da quy hoach khong theo kip nhip do phat
trién kinh té trong viing 1am cho tinh hinh ngap
ung xay ra cang ngay cang nghiém trong.

2. Phwong phap nghién ciru va sb liéu sir
dung

2.1. Phwong phap nghién ciru
Dé tmg dung mo hinh MIKE OPERATIONS
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canh bdo ung ngap thoi gian thyce cho luu vyce
song Kim Nguu cic tac gia da phdi hop véi Ban
Quan ly dy an va mot s6 don vi lién quan tién
hanh thdng ké, tong hop, phan tich cac s6 liu
khi tugng thuy van, dia hinh va h¢ théng thoat
nuée; diéu tra khao sat cac cong trinh cong, hd
ga, kich thudc cac kénh nho, cac vét ngap cia
nhing tran ngap 16n trong qua khir; xdy dung mo
hinh MIKE URBAN [3] véi c4c s6 liéu vé cong
trinh thoat nudc, sd liéu dia hinh xac dinh tir ban
dd DEM, ) liéu mua va muc nudec... lam 161 cho
md hinh MIKE OPERATIONS [4].

2.2. 86 liéu sir dung

Dé canh bao ing ngdp thoi gian thuc cho
luu vue séng Kim Nguu bing mé hinh MIKE
OPERATIONS céc tac gia di st dung cac sd lidu
duoi day:

- S6 liéu dia hinh: DEM 5m x 5m [5].

- Sb liéu dia hinh song, mat cat song, cac
tuyén cng thoat nude, hd ga thu nudc dua vao
MIKE URBAN.

- Vét ngap va s6 liéu mua cac diém do mua
trong khu vuc nghién clru tuong tmg tran mua
16n ndm 2012, 2013 dung dé hiéu chinh va kiém
dinh MIKE URBAN.

- S6 liéu mua: s dung s6 liéu mua tai tram
Thanh Luwong, Thanh Tri, Phuc Tan ngay
25/05/2016 dé danh gia muc do chinh xac cua
MIKE OPERATIONS.

3. Giéi thiéu mé6 hinh MIKE URBAN va
MIKE OPERATIONS

3.1. M6 hinh MIKE URBAN

MIKE URBAN la géi phan mém mé phong
ngap lut cia DHI Pan Mach, m6 hinh Kkét hop
mé dun MOUSE mé phong hé thong thoat nudc
(1D) véi md dun hai chiéu dé mé phong dong
chay tran bé mat. S6 liéu dau vao md hinh 12 s6
liéu mua, hé thong thoat nudce, dia hinh chi tiét
khu vie mé phong. Két qua mo hinh mé phong
qué trinh ngap lut c6 thé xay ra tir sé lidu mua
dau vao, MIKE URBAN ciing tich hop v&i AR-
CGIS d cung cap cong cu xdy dung ban d6 ngap

TAP CHi KHi TUQNG THUY VAN

lut d6 phan giai cao tir két qua MIKE URBAN.
3.2. Mé hinh MIKE OPERATIONS

T nam 2014, DHI d phat trién hé thong
phan mém thuy lyc 1én mot bude méi, d6 1a tich
hop céc thanh phan quan 1y dit liéu thoi gian
thuc va hd tro ra quyét dinh cung voi 151 tinh
toan mo hinh dé tao ra mot hé théng duy nhét
MIKE cung cdp boi DHI. Viéc tich hop cac
thanh phan trén mot nén tang thong nhat da giup
hé théng phan mém MIKE phat trién 1én mot
mirc o méi, d6 1a co thé xay dung cac hé thong
mo phong thoi gian thuc ma hé théng canh bao
ngap lut thoi gian thuc 1a mot trong nhitng tmg
dung dién hinh. Hé thong bao gdom:

- Hé thoéng MIKE Customized va DIMS chay
trén may chu trung tam, tiép nhan, xu Iy va cung
cap dit lidu.

- Cac tram do ty dong do dac va tmyén dir
li¢u ty dong va lién tuc vé may chu trung tam.

- MIKE OPERATOR: giao dién nguoi diéu
hanh hé thdng, theo ddi qua trinh mé phong tu
dong va thiét 1ap cac kich ban.

- Loi md hinh tinh toan: mdé hinh MIKE
URBAN duogc cai dat dé chay tu dong hoac theo
kich ban do nguoi diéu hanh xay dung.

- Hé théng quan 1y dir liéu di dong (DIMS
mobile) va giao dién web dé trinh dién cua
MIKE OPERATIONS. Pay 1a cac hé thong nang
cao ma hién tai trong du an chua ap dung.

Duéi ddy 1a mot s6 két qua qua trinh hiéu
chinh m6 hinh MIKE URBAN va thir nghiém
hoat dong ctia hé thong du bao ung ngap thoi
gian thye.

4. Két qua

4.1. Két qud hi¢u chinh, kiém dinh MIKE
URBAN

Céc bo thong sé da duoc xac dinh qua qua
trinh hiéu chinh véi sd lidu ngap do mua lén
trong dot mua tir ngay 17 - 18/08/2012 va kiém
dinh v&i dot mua ngay 8 - 9/08/2013. Két qua
hiéu chinh va kiém dinh tai mot s6 diém ngap
dugc thé hién trong bang 1va 2.
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Bang 1. Keét qua do sau ngdp lonm nhat hiéu chinh mé hinh MIKE URBAN tai
mot so vi tri dién hinh nam 2012
P Két qua tinh | SO liéu quan | Sai s6 tuyét | Saisd
T Mot toan (m) triic (m) ddi (m) (£ %)
31 Tuong nha anh Minh,
! Truong Pinh, Hoang Mai L13 L1 -0,04 3,6
2 Tugng nha. chi Chau, Pai Kim, 112 1,07 20,05 47
Hoang Mai
32 Tuong nha co K¢, Nguyén
3 Tam Trinh, Hoang Mai 1,05 1,01 -0,04 4
Tuong nha chi Thay, Thinh
4 Ligt, Hoang Mai 0,97 0,94 -0,03 32
4 Tuong nha s 32DIB, ngd
> 231, Tan Mai, Hoang Mai 0,93 0.9 -0,03 3,3

Bang 2. Két qua do sau ngdp lom nhat kiém dinh mé hinh MIKE URBAN tai
mot s6 vi tri dién hinh nam 2013

Két qua S6 ligu Sai sb Iy
T A ox . . < L ax. | Saiso
T Mo ta tinh toan quan trac | tuyét doi & %)
0
(m) (m) (m)
1 | Cot dién trudc sb nha 257 Thanh Nhan 0,59 0,56 -0,03 54
2 | Cot dién trude s nha 124 phd Lac Trung 0,39 0.45 0,06 133
3 Thanh tuong nha cgnhrcéng tong cong ty 032 0.4
luong thyc mién Bac so 780 Minh Khai ’ ’ 0,08 20,0
Tudng nha sé 151 dwong Nguyén Duc
4 | Canh 061 0.55 20,06 | 109
32 Tuodng nha c¢o K&, Nguyén Tam Trinh,
> | Hong Mai 052 0,54 0,02 3,7
Tudng nha dau ngd 126, doi dién nha
% | 191 Vinh Hung 0,53 0,52 -0,01 1,9
Trén cot dién, dbi dién ngd 225 trén
’ duong Linh Nam 0,29 0,34 0,05 14,7

Két qua thuc do va tinh toan twong dbi phu
hop véi nhau vé tri s6. Tinh toan sai s6 cho két
qua nam trong pham vi cho phép (tir 0,01- 0,08
m). Nhu vay vi¢c hi¢u chinh mo6 hinh cho nam
2012 va kiém dinh bo théng s6 mo hinh nam
2013 cho két qua kha tot, moé hinh MIKE
URBAN c¢6 thé duoc sit dung dé xay dung hé
théng canh bao ung ngp thoi gian thuc MIKE
OPERATIONS.

4.2. Két qui mé phong MIKE OPERATIONS

Sau khi hiéu chinh va kiém dinh MIKE
URBAN cho luu vyc thtr nghiém Kim Nguu, mo
hinh dugc gtri sang phia bén DHI Ban Mach, cac
chuyén gia DHI sé& thiét 1ap hé thong canh bao

ung ngap thoi gian thyc cho luu vuc tht nghiém
nay. Dy an ciing lép dat 5 tram do muc nudc tu
dong vira hd tro kiém dinh mé hinh, vira giup
viéc thiét 1ap cac muc canh bao tu dong theo
muyc nudc trén song.

Muc tiéu chinh cia MIKE OPERATIONS la
tir s6 liéu mua dyu bao, hé théng s€ dua ra duoc
két qua ngap lut trong Gmg gitp cac du bao vién
c6 thé dua ra canh bao ngép lut kip thoi, dong
thoi hé thong ciing thiét 1ap tu dong giri email
khi ngdp cham murc bao dong dé cac nha quan
1y phdi hop cac bén lién quan dua ra nhitng giai
phép tng pho kip thoi va hidu qua.

MIKE URBAN
Kim Nguu
A
Mua Du DIMS MIKE Két qua canh
bho OPERATIONS bao ngip lut

Hinh 1. Céu triic hé thong MIKE OPERATIONS
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Ngay 25/05/2016 vira qua, Ha Noi c6 tran
mua 16n gdy ngap ung nghiém trong nhiéu noi
trong thanh phd, duéi day 1a két qua mo phong

ung ngdp luu vue Kim Nguu tng tran mua lic 2
gi0 sang ngay 25/5/2016.
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Hinh 6. Két qua d¢ sdu
ngap tai so 283 Tran Khat
Chan

Hinh 5. Két qua d¢ sdu
ngép lut tai nga tu
Nguyén Du — Hang Bai

Hinh 4. Két qud d¢ sdu ngdp
lut tai nga tw Tran Xudn Soan —
Hang Bai

Bang 3. So sanh két qua ngdp tai mét sé diém ngdp tran mwa ngay 25/05/2016

2 R Gia tri ngap Gia tri ngap | Sai s0
biém ngap , ] .
tinh toan (m) khio sat (m) (m)
Nga tu Tran Xuan Soan — Hang Bai 0,37 0,45 0,08
Ngi tu Nguyén Du — Hang Bai 0,11 0,16 0,05
283 Tran Khat Chan 0,08 0,12 0,04
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Két qua trén cho thay hé thdng canh béao ting
ngap luu vue thir nghiém cho két qua kha tot. Tuy
nhién, két qua danh gia méi chi mang tinh dai biéu
tai mot sé diém kiém tra, dé c6 thé danh gid mot
cach toan dién mtrc do chinh xac va dang tin cay
dé dua vao tac nghiép du bao thi can tién hanh
diéu tra, thu thap s6 liéu ngap cua tran mua cudi
thang 5/2016 trén toan bd luu vuc Kim Nguu.

5. Két luan

Bai bao gidi thiéu hé thong canh bio ung
ngap thoi gian thyue cho luu vuc thir nghiém Kim
Nguu. Tir nhitng két qua budc dau, dé nang cao
d6 chinh xac va dang tin cdy cua hé thong canh
béo ung ngap thoi gian thuc can chinh xac hoa hé
thong dng thoat nude ciing nhu luong mua du
bdo. Cong nghé du bao dugc xay dung thu

NGHIEN CUU & TRAO DPOI

nghiém cho luu vye Kim Nguu v6i may tinh cau
hinh twong ddi cao [RAM 16Gb, Chip Intel
Xeon E5 2,1Ghz (12CPU)]. Bé c6 thé xay dung
hé thong canh bao ung ngap thoi gian thuc cho
toan bo thanh phd Ha Noi ciing nhu cic thanh
phé 16mn cua Viét Nam, bén canh vi¢c thu thap
chinh x4c va day du s6 liéu hé thong thoat nude
toan thanh phd, nang cao chat luong mua du bao
thi viéc dau tu hé thong may tinh cdu hinh cao
cling 12 mot yéu cau cép thiét. Trong mia mua
bao nam 2016, dudi su chi dao théng nhat cua
Ban Quan 1y du 4n, chiing t6i s& phdi hop véi
Trung tdm Dy bao khi tuong thuy van Trung
wong dé thtr nghiém hé thong canh bao sém
ngap lut nay cho luu vuc song Kim Nguu va noi
thanh Ha Noi.
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BUILDING TECHNOLOGY IN FLOOD AND INUNDATION FOR OPERATIONAL
REAL TIME WARNING IN THE KIM NGUU BASIN, HANOI

Nguyen Van Dao, Dinh Thi Huong Thom, Dao Tien Dat
Northerm Delta Regional Hydro - Meteorological Center

The project " Buiding technology in urban flood and inundation forecasting to be applied for op-
erational early warning system in the Hanoi City, Vietnam " started at December,2013 with Nordic
fund and reciprocal capitalby of Ministry of Natural Resources and Environment. In the framework
of the project, the related units such as North Delta Regional Hydro - Meteorological Center, Na-
tional Hydro — Meteorological Service has received technology of MIKE URBAN model to building
flood mapping for 8 counties in Hanoi city and inherit flooding warning system in real time for Kim
Nguu basin. This paper briefly introduced the technology of flood warning in real time flooding
MIKE OPERATIONS for Kim Nguu basin.

Keywords: MIKE OPERATIONS, real time warning, Kim Nguu river - Hanoi
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- NGHIEN CUU TiNH TOAN CHI SO
DE BI TON THUONG XA HQI DO NGAP CHO XA
TAM THON HIEP, HUYEN CAN GIO

Tran Thi Kim®, Lieou Kién Chinh, Tra Nguy&n Quynh Nga, Nguyén Thi Bay®,
Nguyén Ky Phiing®
(OTruong Pai hoc Tai nguyén va Moi truong Thanh phd HO Chi Minh
ATruong Pai hoc Bach khoa, Pai hoc Quéc gia Thanh phé HO Chi Minh
3S& Khoa hoc va Cong nghé Thanh phd H6 Chi Minh

hi s6 dé bi ton thwong xd hoi la chi $6 xdc dinh mirc dé gdy hai dua trén cac tiéu chi

‘ xa hoi, day dwoc xem la cong cu ddc lyc nham phuc vu cho viéc quan ly sy thich ting

va gidam thiéu riii ro do bién déi khi hdu. Xa Tam Thén Hiép, huyén Can Gio la viing

ddt thdp ven bién, chiu anh hwéng cia triéu Bién Pong, nén tinh hinh ngdp ving ciing dién ra thuong

xuyén va trén dién rong. Pdc biét, trude nhitng nguy co bién déi khi hdu va mue nwée bién ding,

tinh hinh ngdp sé tro nén dang ké va nghiém trong. TrwGc tinh hinh d6, nghién ciru tinh todn Chi sé

dé bi ton thirong xa hdi la mét trong nhitng giai phdp phi céng trinh nham danh gia mire do ton

thwong ciia nguwoi ddan khu viee thién tai (4 dp thuéce xa Tam Thén Hiép). Theo UNESCO, chi s6 nay

la mot ham sé duwoc thiét ldp dwa trén 3 tiéu chi: do phoi nhiém, tinh nhay va kha nang phuc hoi.

Trong nghién ciru, nhém tac gia da sir dung 2 phwong: cdy thir bdc AHP va phwong phdp chuyén

tuéi dé tinh todn. Két qua cho thdy, chi sé dé b ton thirong ciia ap An Hoa la 16n nhat duwdi tac dong
cia bién doi khi hdu, trong khi @6 chi s6 ton thwong ciia dp Tran Hung Pao la nhé nhat.

Tir khéa: Chi sé dé bi ton thwong, Tam Thon Hiép, chi 56 dé bi tén thwong xa hoi.

1. Co sé xay dung chi so6 dé bi ton thwong
xa hoi do ngap

1.1. Chi s6 dé bi tén thwong xa hoi

Chi s d& bj ton thwong xa hoi 1a chi sb xéac
dinh mtrc d6 gay hai dya trén cac tiéu chi xa hoi.
Chi sb nay duoc tinh toan dwa vao cac thanh
phan hé thdng tu nhién va xa hoi; trong dé, tap
trung xét dén yéu té phoi nhidm (Exposure - E),
tinh nhay (Susceptibility - S) va kha nang phuc
hoi (Resilience - R).

Theo UNESCO - IHE, “Tinh dé& bi ton
thuong duoc dinh nghia 1a mirc d6 gy hai c6 thé
duoc xéac dinh trong nhirng diéu kién nhét dinh
thong qua kha ning phoi nhiém, tinh nhay va kha
nang phuc hoi” [18].

1.2. Co so xdy dung chi sé ton thuwong xda
hoi do ngdp

Dé xay dung chi sb ton thwong x3 hoi do ngap,
ta can xac dinh ham phuy thudc giira cac yéu t6 don
bién xa hoi voi yéu t6 dé bi ton thuong.

« Yéu t6 thu nhap: Adger va Kelly, 1999 va

TAP CHi KHi TUQNG THUY VAN

Dow, 1996 da nghién ctru va dua ra rang nhiing
ngudi co thu nhdp cao sé it bi ton thuong hon so
v6i nhitng ngudi co thu nhap thip. Thong
thudng, nhitng ngudi ¢ thu nhap thip it ¢6 co
hoi gido duc, viéc lam va bao hiém tai san, do do,
ho thudng chiu ton thuong nhiéu hon (Anderson
va Woodrow, 1991) [1, 2, §].

« Yéu té gidi tinh: Gi6i tinh anh hudng dén
tinh dé bi ton thuong (Enarson va Morrow,
1997). Thong thuong, phu nit thuong bi tén
thuong cao hon nam gidi, dac biét 1a nhiing phu
nit da ly di va nhitng ba me don than vi rat nhiéu
kha ning ho 1a nhiing ngudi séng trong nghéo
doi (Bianchi va Spain, 1996). Thém vao do, dia
vi ctia ngudi phu nita trong xa hoi thuong thap va
lam viéc trong nén kinh té khong chinh thuc
(Morrow, 1999), bén canh do, gidi han an toan
ctia ngudi phu nita con bi khdng ché trong van dé
chdm soc con cai va nguoi gia nén kha nang
chim séc ban than thuong rat it (Fothergill,
1998), do d6, ding trudc rui ro, ho thuong chiu
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t6n thuong cao hon, s6 nguoi phu nit mét tich va
chét dubi nhiéu hon rat nhiéu 1an so véi dan ong
(3,9, 10, 13].

* Yéu t6 d6 tudi: Do tudi cling anh hudng dén
tinh d& bj ton thuong, tré em va nguoi gia chiu
ton thuong rat 16n trong nhitng con ngap lut
(Clark et al, 1998). Tré em khong dugc cham soc
day du tir gia dinh c6 nguy co tir vong cao trong
ngap (Enarson va Morrow, 1997). Nguoi gia noi
chung, do thiéu sirc khoe ciing nhu ngudn thu
nhap dé d6i pho véi ngap lut, do d6, ho ciing chiu
ton thuong cao hon (Morrow, 1999) [6, 9, 13].

Cac nghién ctru khac ciing cho thay, tinh d& bi
ton thuong xa hoi dugc danh gia gan dang khi

NGHIEN CUU & TRAO POI

n6 1a mot ham phu thudc vao cac yéu td don bién
nhu chung tdc, gidi tinh, tudi tac, thu nhap va
hoc van (Wu at el, 2002, Cutter, 1996) [7, 17].

Trong nghién ctru nay, chi s6 dé bi ton thuong
xa hoi dugc xay dung va tinh toan nhu mot ham
s6 phu thudc vao ba bién: (1) Phoi nhiém (E):
gbm yéu td d6 sau ngdp trung binh, % dién tich
bi ngép; (2) Tinh nhay (S): gdm % s6 dan bi anh
huong va kinh nghiém tng pho; (3) Kha nang
phuc hdi (R): gém thu nhap binh quén, hoc vén,
gi6i tinh va do tudi. Theo d6, muc d6 t6n thuong
duogc phan hang theo 5 muc, dugc trinh bay
trong bang 1 sau day:

Bdng 1. Bang phdn hang mirc d¢ ton thiong (Theo UNESCO — IHE) [18]

STT | Chi s6 dé bi ton thwong xi hdi Mikc dé ton thuong
1 <20 T6n thuong khong dang ké
2 20 - 40 Ton thuong vira phai
3 40 - 60 Tén thwong twong ddi 16n
4 60 - 80 Ton thuong 16n
5 >80 Ton thuong rét 16n

2. Phuwong phap xiay dung va quy trinh
tinh toan chi so dé& bi ton thwong xa hji

Ham chi sb sFVI duoc xay dung dua vao hai
phuong phap sau day:

2.1 M6 hinh phan tich thir bdac (AHP)

MO hinh phan tich thir bac AHP (Analysis Hi-
erarchy Process Method) do GS. Saaty [16]
nghién ctru va dé xuét tir nhitng ndm 1970, dugc
mo rong, bd sung cho dén nay. Pay 1a mot
phuong phép tinh toan trong sb ap dung cho cac
bai toan ra quyét dinh da tiéu chi. Qua trinh nay
bao gdm 4 phan doan nhu sau:

« Phan ri van dé thanh cac phan nho, tir do,
xay dung cay phan cap AHP;

Sau khi phan rd van dé thanh cac phan nho,
ciy phan cip AHP s& duoc xay dung dua trén
cac tiéu chi va cac kha nang lya chon. Cay phan
cép AHP duoc trinh bay nhu trong hinh 1. Trong
d6 Xi 1a cac chi tiéu xét dén trong qua trinh ra
quyét dinh; A, B, C la cac kha nang lya chon can
quyét dinh.

» Xay dung ma tran so sanh céc chi tiéu

So sanh céc chi ti€u dugc thuc hién gitra cac
cdp chi tiéu voi nhau, sau d6, tong hop lai thanh

mot ma tran gom n dong va n cot (n 1a so chi
tiéu). Phan ttr aij thé hién muc d6 quan trong cua
chi tiéu hang i so vdi chi ti€u cot j.

Mirc d6 quan trong tuong ddi ca chi tiéu i so
v6i j duoc tinh theo ty 18 k (k tir 1 dén 9), nguoc
lai, mirc d6 quan trong tuong dbi cua chi tiéu jso
véiila 1/k. Nhu vay aij> 0, aij = 1/aji, aii =1.

Thang diém danh gia mutc d6 vu tién (mirc do
quan trong) gitra hai chi tiéu dugc trinh bay trong
hinh 2.

Hinh 1. Cdy phdn cdp AHP

TAP CHi KHi TUQNG THUY VAN
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Hinh 2. Thang diém so sanh cdc chi tiéu

« Tinh toan trong sb cac chi tiéu

Pé tinh toan trong s6 cho céc chi tidu, AHP co
thé sir dung cac phudng phap khac nhau, hai
trong s6 chung ma dugc str dung rong rai nhat
la Lamda Max (max) [16]va trung binh nhan
(geomatric mean) [11].

« Kiém tra tinh nhat quan va téng hop két qua

dé dua ra dénh gia xép hang cudi cing.

Nhiam danh gia tinh hop 1y cac gia tri vé mirc
d6 quan trong ctia cac chi tiéu, ta c6 thé st dung
ty s6 nhit quan cua dir liéu (Consistency Ratio -
CR) [16]. Ty sb nay so sanh mirc do nhat quan
v6i tinh khach quan (ngau nhién) cia dir lidu.

¢ CI: Chi s6 nhit quan (Consistency Index) 2)
Ch= Bl RI: Chi s6 ngiu nhién (Random Index)
3
Of = M A4 a ®
T a1 n: sO chi tiéu

Doi voi moi mot ma tran so sanh cap n, cac
ma tran ngau nhién s€ duoc tao ra va sau do, tinh

ra chi s6 RI (chi s6 ngau nhién) tuong tmg véi
cac cAp ma trn nhu trong bang 2:

Bdng 2. Chi s6 ngdu nhién RI

n 3 4 5

6 7 8 9 10

0

RI 0,52 | 0,90

1,12

1,24 | 1,32 | 1,41 | 1,45 | 1,49

Néu gia trj ty s6 nhat quan CR < 0,1 1a chip
nhan duoc, néu CR >= 0,1 doi hoi nguoira quyét
dinh thu giam su khong dong nhit bang cach
thay doi gi4 tri mic do quan trong giita cac cip
chi tiéu.

2.2 Phwong phdp chuyén tudi

Dé du bao dan s trong tuong lai, c¢6 thé sir
dung nhiéu phuong phap khac nhau. Viéc lya
chon phuong phéap du bao tuy thudc vao muc
tiéu can dat duoc, nguén s6 liéu va thoi han du
bao. Cac phuong phap du bao dan sb thudong
duoc &p dung rong rai:

« Phuong phap ngoai suy xu thé: dya trén xu
thé tong thé dan sb trong quéa khtr va hién tai dé
gia thiét xu thé d6 van dung trong tuong lai.

« Phuong phap du bao thanh phan (hay con
goi 1a phuwong phap chuyén tudi): dua vao quy

TAP CHi KHi TUQNG THUY VAN

mé va co cau dan sd (dacbiétlaco cAu vé tudi va
gi6i), s6 lugng tré em sinh ra tir nim gdc dén nam
du bao (dua vao ty suét sinh hodc céc bang sinh
san) va s6 nguoi chét di trong khoang thoi gian
d6 (dwa vao hé s6 sdng trong cac bang song).

Trong nghién ciru, do murc d6 chi tiét vé co
céu dan sb phu hop véi viéc tinh toan cac chi tiéu
trong danh gia ton thuong, cac tac gia da sir dung
phuong phap chuyén tubi dé du bao dan sd.

Co so ly thuyét ctia phuwong phép chuyén tudi:

Trong Dan s6 hoc, phuong trinh can bang dan
s la:

Pt=P0+(B-D)+(I1-0)

Trong do:

B va D: s6 tré em sinh ra va s6 nguoi chét di
trong thoi gian tir nam gdc dén nam du bao.

I va O: s6 nguoi chuyén dén va chuyén di

(4)
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trong khoang thoi gian do.

Nhu vay, dan s ctia nam du béo (Pt) duoc
céu thanh boi ba bo phan: Dan sé gbe (P0), bién
dong tu nhién (B-D) va bién dong co hoc (I-0).

Nghién ciru s& dy bao dan s6 cho nam 2030
va 2070, s6 liéu dan sb thu thap gan nhat 1a nim
2015, thanh phan theo nhom 5 tui, do d6 du bao
dan s6 tuong lai cho timg 5 nam.

Gia thiét co cau tudi khong thay doi, tong dan
s6 tang bao nhiéu lan thi quy mé dan sb cac
nhom tudi twong tng ciling ting biy nhiéu lan.

* Du béo bién dong tu nhién dan sb

(1) Chuyén tuéi tir thoi diém goc dén thoi
diém du bdo:

- Phai xac dinh chuyén tudi tir thoi diém gdc
dén thoi diém dy bao nao. Néu dan s6 nam gdc
12 2015, thi du bao duoc dan sd cho nam 2020,
2025...

- Khi chuyén tudi bao gio ciing phai chuyén
tor nhom dudi 1én nhém trén theo cong thure:

Px +n,t +n="Px,t X Sx»x+n

(5)

Trong do: Px,t va Px+n,t+n: dan s6 tudi x,
thoi diém t va tudi x+n, thoi diém t+n.

Sx —=x+n: hé s6 song tir tudi x dén tudi x +n.

Riéng d6i v6i nhom cubdi ciing (nhom trén 75
tudi) bao gid ciing bao gdm hai bd phan: mot tir
nhom duéi chuyén 1én va mot & nhom d6 van
con séng.

P75+,2020 =P70 - 74,2015 X S70 - 74 »75+
+ P75+,2015X S75 (6)

(2) Xdc dinh sé tré em sinh ra trong khodng
thoi gian tir thoi diém géc dén thoi diém du bdo
va con séng duoc dén thoi diém du bdo:

Néu xac dinh duoc ty sut sinh thd, co thé xac
dinh s6 tré em sinh ra trong nam theo cong thirc:

B=PxCBR

Trong d6: Pva CBR la dan s trung binh va
ty suat sinh thd trung binh mdi ndm trong khoang
thoi gian tir thoi diém gde dén thoi diém dy béo.

« Dy béo bién dong co hoc (di dan)

Trén thuc té, du bao di dan rat phtc tap, no6
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khong chi don thuan chiu su tac dong cua cac
yéu td tw nhién, kinh t& ma con ca cac yéu td xa
hoi. Tuy theo yéu cau, muc do phuc tap cua dy
bao c6 khac nhau. Trong nghién ciru ndy, dé don
gian, cac tac gia da bo qua bién dong dan sb co
hoc.

2.3 Phwong phdp diéu tra xi hoi hoc

Nham ndm bat anh huéng cua ngap lut dén
cong dong dan cu, cling nhu kha nang thich ung
cua nguoi dan, phuong phap dicu tra xa hoi hoc
dugc tién hanh ngau nhién trén toan dia ban
nghién cuu.

2.4 Quy trinh tinh todn chi sé dé bi ton
thuwong xda hji

Quy trinh tinh toan lan luot duoc thuc hién
theo cac budc sau day:

- Thu thap dir liu.

- Chuén ho4 dit li¢u.

- Xac dinh cac trong s0.

- Tinh toan cac chi sé phu.

- Tinh toan chi s6 d& bi ton thuwong.

3. Két qua tinh toan chi s6 dé bi ton thwong
xa hgi do ngap cho xa Tam Thon Hi¢p, huyén
Cin Giv

3.1. Gidi thiéu khu vuc nghién ciru

Tam Thon Hiép 1a mot trong bon xa phia bic
huyén Can Gid cach trung tam huyén khoang 15
km tinh theo duong chim bay va cach trung tam
thanh phé Ho Chi Minh khoang 30 km; Tong
dién tich tu nhién cua xa 1a 11038,39 ha, chiém
15,68% di¢n tich tu nhién cua huyén.

Xa Tam Thon Hi€p co vi tri khong thuan lgi
50 v&i cac xa khac trong huyén do nam xa trung
tam huyén, giao thong chu yéu 13 cac tuyén
duong lién 4p va dudng ndi b dan cu.

Pia ban xa duoc chia thanh 04 ép, gém: ép
An Hoa, An Loc, An Phudc va Tran Hung Dao,
ngudi dan trén dia ban xa chu yéu nudi trong,
danh bat thay hai san, giit rimg va cic nghé
thuwong mai, dich vu. Vi tri xa Tam Thon Hiép
trong huyén Can Gid duge mé ta trong hinh 3.

TAP CHi KHi TUQNG THUY VAN
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Hinh 3. Vi tri xa Tam Thon Hiép

Xa Tam Thon Hiép, huyén Can Gid do chiu
anh huong cua tridu Bién dong, lai 1a ving dat
thip ven bién nén tinh hinh ngap ng noi day
ciing dién ra thuong xuyén va trén dién rong.
Trudce nhitng dién bién phirc tap ctia bién ddi khi
hau hién nay, Nguyén Ky Phung (2011) da du
bao, vi kich ban nudc dang 8 cm vao nam 2020,
Can Gio 1a huyén c6 dién tich ngap 16n nhat Tp.
HCM (khoang 546 ha) va nam 2070 ngap
khoang 1067 ha. Riéng xa Tam Thon Hi€p, vdi
kich ban NBD B2 tinh dén nam 2030 thi Tam
Thon Hi€p c6 dién tich ngép khoang 1887,94 ha
(dién tich toan xa 1a 11038,39 ha). Két qua cho
thay, Tam Thon Hiép c6 dién tich ngap nhiéu
nhét trén toan huyén Can Gio.

3.2. Lwa chon cdc tham sé

3.2.1. Bé phoi nhiém (E)

D6 phoi nhiém (E) dugce danh gia dua trén
cac mdi de doa truc tiép do anh hudng bién d6i
khi hau va nuéc bién dang dén ngap Gng trong
khu vyc. Nhu vay, thanh phin danh gia cia do
phoi nhiém trong trudng hop nay 1a “phoi nhiém
do ngap” (E). Cac bién lya chon dé danh gi anh
hudng cua ngap dén khu vuc bao gdm: dién tich
ngép (E1) va ty 1€ ngép (E2).

El va E2 dugc xac dinh dua trén két qua mo
hinh SIMCLIM va phuong phap GIS — xéac dinh
cac ving dat thip cua khu vuc, tir d6, dinh ra
ving ngdp (tir d& tai “X4ay dung mé hinh tinh
toan mot sd thong sé dudi tac dong cua bién ddi
khi hau phuc vu qui hoach st dung dat, giao

TAP CHi KHi TUQNG THUY VAN

thong, tai nguyén nudc, va ha ting co sé cho TP.
HCM” ctia GS.TS.Nguyén Ky Phung nim
2011).

3.2.2. Tinh nhay (S)

Tinh nhay (S) duoc danh gia thong qua diéu
kién con ngudi twong tac (t6t hay xau) véi didu
kién ngdp. Thanh phan danh gia tinh nhay bao
gom: s6 dan (S1) va kinh nghiém tng pho (S2).

S6 dan S1 dugc thu thap tir “Bao cdo Thong
ké kinh té - xa hoi 2015” ctia x4. Dan s6 nam 2030
va 2070 duoc du bao bang phuong phéap chuyén
tudi dua vao dan sé gbe thu thap tir nam 2015.

Gia tri S2 duoc xac dinh thong qua thong ké
phiéu khao sat: “Kha nang thich tmg cta ngudi
dan”.

3.2.3. Kha nang phuc hoi (R)

Kha ning phuc hdi (R) duoc danh gia thong
qua nang luc ctia nguoi dan co thé hoi phuc sau
khi bi anh hudng ctia ngap. Cac thanh phan dé
danh gia kha nang phuc hdi duoc lya chon bao
gom: d6 tudi (R1), gidi tinh (R2), thu nhap (R3)
va trinh d6 hoc van (R4). Cac bién phu tuong
g dé danh gia thanh phan dugc xac dinh:

-D6 tudi (R1): tré (0-14) (R11), lao dong (15-
64) (R12) va gia (65+) (R13).

- Gidi tinh (R2): nam (R21) va nir (R22)

- Thu nhép (R3): H) nghéo (R31), ho can
ngheo (R32) va h¢ khac (R33)

- Trinh do hoc van (R4): s6 dan chua tt
nghiép tiéu hoc (R41), s6 dan tét nghiép tiéu hoc
(R42), s6 dan tot nghiép trung hoc co s& (R43)
va sb dan tot nghiép trung hoc pho thong tra 1én
(R44).

Céc gia tri R1 va R2 dugc thu thap tr “Bao
c4o Thong ké kinh té x3 hoi 2015” cta x4. Dan
s6 nam 2030 va 2070 theo ting nhom tudi va
gidi tinh dwoc du bao bang phuong phap chuyén
tudi, dya vao tong dan sd gbc thu thap tir nim
2015 va ti 1& dan sb theo nhom tudi tir “Diéu tra
bién dong dan sd, ké hoach hoa gia dinh nam
20117 (Tong cuc thong k&, 2015).

Céc gia tri R3xac dinh dya bao cao diéu tra %
trinh d6 hoc van theo dan sb cho khu vuc nong
thon Tp.HCM.

Cac gia tri R4 duoc tinh toan dya vao % thu
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nhap cua ho trong ép.

Trong tinh toan, gia thiét cac gia tri R dugc
tinh dya trén ti I¢ % ctia nam hién tai khong thay
d6i trong tuong lai.

3.3. Tinh todn cdc trong so theo cic thanh
phan

Céc trong s6 theo cac thanh phan dwogc xac
dinh dua vao y kién cua cac chuyén gia. Cac
chuyén gia s& cho diém ting cap chi tiéu (hay
bién), dua vao muc d§ quan trong gitra cac chi

NGHIEN CUU & TRAO POI

tiéu (hay bién) v6i nhau. Sau dé, cac diém s6
duoc téng hop thanh mgt ma trén va chuan hoa
bang phuong phap AHP dé xac dinh ra trong s6
ctia timg chi tiéu (hay bién). Céc trong sd ctia cac
chi tiéu va bién sau chudn hoa dugc trinh bay
trong bang 3.

Trong nghién ctru nay, da tién hanh khao sat
26 chuyén gia, sau khi xtr Iy mau phiéu va tinh
toan tinh nhit quan va tinh ngiu nhién, s mau
phiéu nhan duoc 1a 24 mau phiéu (CR<0,1).

Bdng 3. Bang trong sé ciia cdc yéu té thanh phan

en Trong s chi X X Trong sb Y Trong s6
Chi tiéu ticu Thanh phan thanh phin Bién bién
D6 phoi E 0,364
nhiém 0,52 E ! E, 0.636
. S 0,42
Tinh nhay 0,28 S, 0.58
Rii 0,343
R1 0,271 R]z 0,276
Riz 0,381
Ry 0,277
R, 0,284 Ro 0.723
Kha niang 02 Rai 0,409
phuc hoi ’ R; 0,239 Riy 0,3
Ri3 0,291
Ryi 0,361
Rap 0,213
R4 0,206 Ry 0.249
Rug 0,177

3.4. Tinh todn chi sé ton thwong xi héi do
ngap
Dua theo tinh toan trong s cho céc trong sb
thanh phﬁn, ham phu thudc gitra cac trong s6 va
chi s6 ton thuong duoc thiét 1ap nhu sau:
sFVI=WI1.E + W2.S + W3.R
Trong do:
W1 =0,52; W2=0,28;, W3 =0,2
3.4.1. Két qud tinh todn cdc chi sé thanh phan
Gia tri cac bién dugc tinh toan dya trén sd lidu
thu thap tai dia phuong va ké thira két qua cua
dé tai tinh toan ngap [14]; sau do, dugc xu ly,
tinh toan va chuan héa trude khi tinh trong sd.
Riéng kha ning thich g ctia nguoi dan, s6 liéu
tinh toan dugc thong ké tir phiéu diéu tra khao
sat , duoc thuc hién tai 4 ép: An Hoa, An Loc,
An Phuéc va Tran Hung Pao. S luong phiéu
didu tra: 40 (phiéu/ap) * 4 (4p) = 160 phiéu.
Sau khi chuan hoa cac dit liéu xa hoi (sé dan,

(8)

do tudi, hoc vén, thu nhap, gidi tinh, kha nang
thich ing) va do phoi nhiém, ap dungcong thirc
tinh chi s6 dé bi ton thuong theo cac tiéu chi cho
tig 4p trong Xa Tam Thon Hiép (cong thirc 8).
Két qua tinh toan dugc thé hién trong hinh 4, 5,
6 va bang 4.

Trong cac hinh, muc do cac chi sb6 duoc thé
hién giam dan tuong ng véi cac thang mau nhat
dan.

3.4.2. Két qua tinh todan chi s6 dé bi ton
thwong xa hoi do ngap

Dua theo gia tri trong s timg chi tiéu trong
bang 3, s liéu chuan héa trong bang 4 va cong
thirc (8) ta tinh toan dugc chi sb SFVI cho ting
ap trong xa nhu trong bang 5.

Chi sb sFVI dugc thé hién nhu trén hinh 4,
trong d6 thang mau duoc biéu dién tir dam dén
nhat dan twong mg vai chi sé giam dan.

TAP CHi KHi TUQNG THUY VAN
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Bdng 4. Thanh phan cdc chi sé dé bi ton thiwong tinh todn diege

Chi so do phoi o Chi so kha nan
Nam Ap nhigmp Chi 6 tinh nhay phuc hoi ¢
S R

An Ljc 0,728 0,42 0,645
2010 An Phuéc 0,054 0,529 0,602
An Hoa 0,356 0,550
Tran Hung Pao 0,580 0,355
An Loc 0,903 0,420 0,645
2030 An Phuée 0,047 0,521 0,598
An Hoa 0,980 0,348 0,539
Tran Hung Pao 0,580 0,355
An Ljc 0,247 0,420 0,645
2070 An Phude 0,085 0,530 0,625
An Hoa 0,367 0,555
Tran Hung Pao 0,58 0,355

Bang 5. Chi s6 dé bi ton thiwong sFVI timg dp trong xd Tam Thén Hiép

Xa/sFVI 2010 2030 2070
An Loc 62,5 71,6 37,5

An Phugc 29,7 29,0 31,8
An Hoa 73,0 71,5 73,4
Tran Hung Pao 233 233 233

Theo tinh todn trong khu vuc dan cu sinh
song, ap An Hoa c6 chi s6 dé bi ton thuong rat
cao trong 3 kich ban (hién trang nam 2010, nam
2030 va 2070)). Ap An Loc c6 chi s6 dé bi tén
thuong cao trong ndm 2010 (sFVI=62,538) va
nim 2030 (sFVI=71,64), tuy nhién dén nim
2070, chi s& sFVI giam con 37,527. Ap Tran
Hung Pao co chi s6 ton thuong thap (3 kich ban
déu tinh toan dugc chi sé sFVI 1a 23,332) va ap
An Phudc c6 chi sb t6n thuong thap, chi s6 nay
tang 1én trong nam 2070 nhung khong dang ké
(nam 2010: 29,661, nam 2030: 28,981 va nam
2070: 31,751).

Két qua cho thay, chi s6 ton thuong cta ip An
Loc va An Hoa nam 2030 thap hon so v6i nim
2010. Pén nam 2070, chi s6 ton thuong cua ap
An Hoa tang 1én, trong khi do, chi sé ton thuong
ctia 4p An Loc giam dang ké (sFVI tur 71,64
xudng con 37,527). Két qua nay la do trong 3
tiéu chi: do phoi nhiém, tinh nhay va kha ning
phuc hoi thi tiéu chi d6 phoi nhim chiém trong
sb 1on (0,52), do do di¢n tich va ty sb ngap cua
4p anh huong manh nhat dén chi s6 d& bi ton
thuong. Trong nam 2010 va 2030, dién tich va
ty s6 ngap cua ap An Loc va An Hoa khong khac

biét 16n, twong tng 2.200 m? trong nam 2010 va
4.700 m? dén nam 2030 d6i voi ap An Loc; 3.800
m? trong nam 2010 va 6.400 m? nam 2030 dbi
Vo1 ép An Hoa. Tuy nhién, dén nam 2070, dién
tich ngap ctia 4p An Hoa ting 1én dang ké, dién
tich ngap mo rong thém 51.200 m? con 4p An
Ldc dién tich ngép chi tang 6.900 m*. Do do, do
phoi nhiém ctia 4p An Hoa cao hon rat nhiéu so
vGi cac ap con lai va chi s6 d& bi ton thuong cua
ap An Hoa trong 2070 ting dang ké.

Nhin chung, két qua tinh toan ton thwong kha
phu hop véi két qua diéu tra anh huong do ngap
trong nhitng bao cao tong két tinh hinh kinh té -
xd hoi nhitng nim gan day (tr nim 2008 —
2015). Cac 4p An Loc va An Hoa 14 4p c6 mang
ludi song ngoi day dic, cac ap nay thuong xuyén
bi ngdp do anh huong cua tridu, do do, ton
thuong cua hai 4p nay cao hon nhiéu so véi hai
ap con lai trong xa. Két qua tinh toan nay 14 cong
cu can thiét cho cac nha hoach dinh chinh sach
dé dé ra cac chinh sach va giai phap thich tng
cho cac ap trong diéu kién bién doi khi hau phtc
tap hién nay.

5. Két luan va kién nghi

Nghién ctru xay dung chi s d& bi ton thuong

TAP CHi KHi TUQNG THUY VAN

S6 thang 04 - 2016

31



NGHIEN CUU & TRAO DPOI

xa hdi cho dia ban xa Tam Thon Hiép la nghién
ctru dau tién nham dénh gia mirc d¢ ton thuong
ctia ngudi dan dudi anh huong bién doi khi hau
va nudc bién dang. Trong d6, kha niang ting pho
dugc danh gia bang khao sat ngudi dan o hién
tai nam 2015 va gia sir khong doi trong twong
lai; kha nang phuc hdi duge danh gid dya vao
nhém tudi, gidi tinh, thu nhap va hoc van cla
ngudi dan. Tuy nhién, nghién clru gia st rang co

ddi theo thoi gian nén chua du bao dugc mot
céch chinh x4c vé dan sb trong tuong lai. Két qua
cho thay, An Hoa 14 4p s& chiu ton thuong 16n
nhat duéi anh huéng ciia myuc nuéde bién dang
trong tuong lai, vi day 1a ving kha thap va chiu
anh huong nang né cla ngdp theo triéu, do do,
can c6 chinh sach va giai phéap thich tmgphu hop
cho 4p An Hoa trong twong lai dé giam mirc do
ton thuong do bién d6i khi hau.

cau dan so theo nhom tudi co6 toc do tang khong

Loi cam on: Nhom tac gia xin chdn thanh cam on sw hé tro kinh phi tir dé tai “Pdnh gid so bo
chi s6 ton thiwong xa héi do ngdp iing véi cdc kich ban mede bién ding do BDKH tai xa Tam Thén
Hiép, huyén Can Gio - TPHCM” tir Trung tam Phat trién Khoa hoc va céng nghé tré, Thanh doan
TPHCM va dir liéu quy bdu tir dé tai “Xay dung mé hinh tinh todn mét sé thong sé duwdi tac dong
ciia bién doi khi hdu phuc vu qui hoach sir dung dat, giao thong, tai nguyén mede, va ha tang co so
cho TP. HCM "ciia GS. TS. Nguyén Ky Phing.
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RESEARCH ON CALCULATION OF SOCIAL VULNERABILITY INDEX BY FLOOD
FOR TAM THON HIEP COMMUNE, CAN GIO DISTRICT

Kim Tran Thi®, Chinh Lieou Kien”, Nga Tra Nguyen Quynh®,
Ky Phung Nguyen®, Bay Nguyen Thi®
(DHCMC University of Natural Resources and Environment
@HCMC University of Technology
©®Department of Science and Technology

Social vurnerability index, indentifydamage level based on social component, is a tool tomanage
adaptioncapacity and minimize risk by climated change. Tam Thon Hiep Commune, Can Gio Dis-
trict is affected by East Sea tide and low coastal land and as a result, flood occurs strongly. Specially,
it causes more severe consequences and affects under climate change condition. Among them, so-
cial vulnerability index is an indicator to assess vulnerability level for people potential affect by
disasters (4 hamlets in Tam Thon Hiep Commune). This index is built based on a composite index
of three main indicators: Exposure, susceptibility and resilience that are calculated by Analysis Hy-
erarchy Process (AHP) and Population methods. As a result, in climated change condition, An Hoa
hamlet will be injured the most, which contrast to Tran Hung Dao hamlet.

Keyswords: Tam Thon Hiep Commune, vulnerability index, social flood vulnerability index
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MO HINH NQIL, NGOAI SUY BO KHUYET SO LIEU
TU CAC TRAM QUAN TRAC TU PONG

Pham Ngoc H - Truong Dai hoc Khoa hoc Tu nhién, Pai hoc Qubc gia Ha Noi
Tran Thi Thu Huong - Tong cuc Mai trudng

hut tur cac tram quan trdc tw dong ¢6 dinh hodc di dong dua trén co so ly thuyét ham

Bdi bdo trinh bay phwong phdp thiét ldp mé hinh ngi, ngoai suy bé khuyét sé liéu thiéu

ngau nhién sir dung dai lwong nhiéu dong dirng. Pa vmg dung dé ndi, ngoai suy thong
56 CO cho tram quan trdic tw dong cé dinh thanh phé Pa Néang, Viét Nam. Két quda thie nghiém cho
thdy d¢ chinh xdc ciia mé hinh dat 82,9 - 99,88% irng véi khoang thoi gian néi, ngoai suy toi

wu t=At=6 gio. Pdy la co so dé trién khai phicong phdp néi, ngoai suy bo khuyét sé liéu thiéu
hut cho cdc théng s6 méi truong khong khi khdac (SO5, NO», TSP, v.v.,).

Tir khéa: Ngi, ngoai suy bé khuyét sé liéu.

1. Pit van dé

Theo dinh nghia vé dai luong ngau nhién, cac
yéu t6 khi twong va cic thong sé moi truong
khong khi (SO2, NOx, CO, Os, TSP, v.v.) ¢6 thé
xem nhu dai luong ngdu nhién X(r,t) - bién dbi
theo khong gian 1 va thoi gian t. Khi xét tai 1
diém khong gian ¢ dinh, thi X tro thanh qua
trinh ngau nhién, nghia 1a X = X (t). Trong
nghién ctru Khi tugng - Thuy van, nguoi ta da
tmg dung co s& 1y thuyét qué trinh ngiu nhién
dé xay dung cac moé hinh ndi, ngoai suy ciia mot
s6 yéu té nao dé theo thoi gian [2, 10, 11] tir
chudi s6 liéu quan tric lién tuc lam co so cho
viéc xdy dung cidc mo hinh du bao thong ke.
Trong cac md hinh du bao théng ké (bao gém ca
cac mo hinh ngi, ngoai suy theo thoi gian), nguoi
ta déu bét dau tir viéc gia thiét X(t) 1a qué trinh
dung. Tuy nhién, khi tng dung vao nghién ctru
cac qua trinh cta cac thong sé moi truong khong
khi, tir tinh toan thuc té cho thdy X(t) 1a qua trinh
khong dung [1, 3, 4, 6, 8, 9]. Vi vay, trong cong
trinh nay, cac tic gia sir dung qua trinh ngau
nhién cua nhiéu dong diung X’(t), khi do6 ly
thuyét qua trinh ngdu nhién dimg duoc p dung.

2. Thiét 1ap md hinh ndi, ngoai suy bd
Khuyét s6 liéu cho thong s6 méi trwong khong
khi str dung dai lwong ngiu nhién 1 nhiéu
dong dirng

2.1. Chirng minh dgi lwong nhiéu djng
X’(1) la qua trinh dirng

TAP CHi KHi TUQNG THUY VAN

Theo 1y thuyét ham ngau nhién, dai luong
ngau nhién X(t) 1 qua trinh dirng phai théa man
cac diéu kién:

X (t)=const vt W)

Ham tuong quan thoi gian B, (1) hodc ham
cAu trac thoi gian D, () chi phy thude khoang
thoi gian ly trung binh thong ké: At=r | nghia
1a ham twong quan B (t) giam don diéu, con
ham céu tric D, (1) ting don diéu va dat trang
thai bdao hoa khi T— . Cac ham nay xac dinh
boi cac cong thirc sau:

B, (1) =X(t).X(t+1) (2)
D, (1) =[X(t+1)—x(O] (3)

Ham tuong quan By (t)chi biéu thi mdi twong
quan thdng ké tot hay xau cua dai luong X(t),
nhung khong biéu thi duge do bién thién dinh
luong (tinh kha bién) cta X(t) tir X(t) dénx (t+ 1)
Vi vdy ngudi ta thudng sir dung ham cau triic

D, (r) dé danh gia khoang dimgT € 1 khit — o
Day la tinh wu viét ciia ham cau trac D, (7).

Pé xem dai lugng nhidu dong (dai luvong qui
tam) X’(t) c6 théa man 1a dai luong ngau nhién
dimg hay khong, ta can chimg minh (1) thoa man

X' (t)= const vt. Thét vdy, theo dinh nghia vé dai
lugng nhidu dong X’ (t):

X (t)=X(t)-X(t) (4)

S6 thang 04 - 2016
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Ap dung phép 13y trung binh héa thdng ké, ta cé:

X (1) = X(t) - X(1) = X(£) - X(t) = X(t) - X(t) = 0Vt

Suy ra (1) thoa man.
Céc ham twong quan va ciu trac cta nhiéu
dong X’(t) c6 dang tuong trng sau:
B, (1)=X ()X (t+1) ©)

D (1) =[X (t+1)-X O )

Tu (6) va (7) suy ra cac ham nay chi phu
thuoc T,vi At=(t+1)-t=r1.

Nhu vay cong thure (7) chi phu thude T, nén
n6 1a co s& dé danh gia khoang dimg cua X’(t)
dya vao dwong cong ham céu triic D, (x):duoc
xay dung tir chuoi s6 liéu quan trac thuc te.

2.2. Thiét Igp mé hinh ndi, ngogi suy

Khi xét sy bién doi cuia X’(t) theo thoi gian t
tai mot diém r cb dinh nao do (tai tram quan
trac ty dong cd dinh), thi (6) va (7) mé ta quy
luat bién d6i cua theo t.

Xét bai toan nguoc lai - khi cho trude quy luat
bién d6i ctia X’ theo t, can xac dinh gia tri X (t*)
mg véi mot thoi diém t*, t* 13 thoi diém can
ndi/ngoai suy.

Ky hi¢u X’(t) 1a gia tri tinh dugc tir néng do
quan tric chit 6 nhiém tai thoi diém t v6i t bién
doi trong doan [a,b], can tim gia tri X (t*) tai thoi
diém t*, khi d6 ta co:

t* =b +1* ,t*1a khoang thdi gian ndi/ngoai
suy (t* =t*-b>0 - ngoai suy, t* >0 -ndi
suy). RS rang trong khuon kho 1y thuyét ham
ngiu nhién, viéc giai bai toan trén din dén tim
mot toan tir nao d6 dé khi tac dung toan tir nay
1én tap hop cac thé hién X’(t) sé thu duoc gid tri
X’(t*) ctia thé hién X’(t) voi két qua 1a tdi vu
nhat.

Ky hiéu toan tir can tim 1a L , ta ¢6 thé mo
ta cach 1ap luan trén day bdi mot h¢ thic toan
hoc nhu sau:

9<(t )=L{X ) ®)

Tu day thay rang viéc danh gié toan tir [ chi
¢6 thé tién hanh theo nghia thdng ké, tirc 1a dudi
dang trung binh hoa mot tap hop cac thé hién co
duogc cua dai luong X'(t) .

)

Néu & 14 hiéu gitra gia tri thuc X (t*) va gia

tri nhan dugc “ndi/ngoai suy” theo cong thirc (8)

thi chi ti€u danh gia L chinhla dé cho dai luong
§? dat cuc ticu:

5 =[x (1) -x {r}] =[x () -L{x©}] - min

9

N6i khac di dé cho sai sé binh phuong trung
binh cta phuong phap ndi/ngoai suy 1a nho nhat.
Trong truong hop tim dugc toan tur L théa man
hé thirc (9), thi né duge xem nhu toan tir tdi wu,
va cach xac dinh X’(t*) twong ung duogc coi la
t6i .

Trong ly thuyet ham ngau nhién, nguoi ta
chon toén tur tuyen tinh cho thdy thoa man diéu
kién (9) [2]. Xét thé hién X’(t) cho trudc trén mot
khoang bién d6i hiru han cta t, tac 1a cho trude
mot sb hitu han nhitng gia tri cia thé hién X(t)
tai cac thoi diém ti, ta, ..., ta (i<t<...<t.). Céc gid
trj X’(t) nay c6 thé xem nhu nhitng gia trj da biét
& thoi diém t

Vi danh nghia 12 mét toan tir tuyén tinh ta
6 thé chon dudi dang td hop cua cac hé sb xéac
dinh o nao do:

- Z o
Khi do cac gia tri X(t) can n01/ngoa1 suy sé

1a két qua tac dung cua toan tir L 18n tit ca cac
gié tri cia thé hién X’ (tv):

n
X(t)= ZG’KX (tx)
k=1
Nhu vay bai toan dan dén viéc tim cac h¢ so
o, O,, ..., 0 sao cho:

(10)

(11)

& =85 (01, 0yemnn ) = [X (1) = Y 0 X () = min
k=1
(12)
Nhu da bi€t diu kién can va du dé ham n
bién cyc tieu la cac dao ham riéng theo moi bién
twong rng phai bang 0:

2
a5, (0,00, ...,

0oL,

“"):o,K:Lz,...,n. (13)

Khai trién vé phai cua hé thirc (12) va st dung

TAP CHi KHi TUQNG THUY VAN
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tinh chat trung binh hoa, ta s& duoc:

[X(1) - iaKXKtK)]Z

53‘(&1,0(2,...,0(,“):

=X*(t) - ZZaK[X (tHX (tK)+ZZa o [X (1o)X (t))]

k=1 j=I

te) + ZZaKa_j[BX'(tJ’ —t)]

k=1 j=1

=B, (0)- 22 o [B, (1" -
k=1

(14)

Lay dao ham riéng vé phai cta (14) theo Ol p
roi didt cac dao ham bang 0, ta s& duoc phuong
trinh dai s6 tuyén tinh sau ddi voi o;:

B (t" —t) =Y oy B (t; =t )] =0
j=1
(15)

Vi cac ham tuong quan Bx 1a nhitng ham xac
dinh duorng, nén hé ( 15) o mot nghiém khac 0
duy nhat, va d& dang thy rang ing véi nghiém
nay thi 8?1 thuc sy nhan gié tri nho nhét.

Tinh tuong quan thong ké ctia dai luong X’ (1)
cling chi thoa man dén mot khoang gidi han nao
d6 cua t = At . Khi tdng khoang thoi gian ©

D (e0) + Dy (t -

k=1,2,..n

mdi lién hé théng ké ctia X’ (t) giam di, sai s6 cua
phuong phap ndi/ngoai suy X’ (t*) s€ 16n. Boi
vay mot diéu quan trong nira 1a can phai danh
gia dugc khoang dimng thuc té ctua X’(t), khi d6
s& gi6i han s phuong trinh can thiét dé xac dinh
cac hé sb ndi/ngoai suy O, O, , ..., O, .

Dé dat dugc muc dich do, trudc tién ta biéu
dién cac ham tuong quan qua cac ham cu tric
cua dai lugng X’(t) dung theo nhiing hé thurc sau
[2]:

5

B(U =) =50, ()-D (=)l ¢
BX,(tj—tQ:%[DX,(oo)—DX,(tj—tk)] (17)
B (0)— D /() (18)

¢ day D () lé’gié tri ciia ham céu tric tai
1t = oo. Trén thyc té gia tri nay dugc xac dinh
tuong Ung voi doan duong cong bao hoa cua
ham cau trac D, () . Sau d6 thay cac hé thirc
(16) - (18) vao (15) va (14) ta s€ co:

t) =0 Dy (8) Dy (1, ~ )] =0

(19)

85 (0, 00y, 01, ) = {D () = ZaK[D (@) -D_(t - K>]}

{D (o)1 - ZaK]+ZaKD (t =

D@ dang nhén thay rang sai s6 binh phuong
trung binh §’khong vuot qua do tan (phwong sai)
G; cuia dai luong X’(t), do d6 dé viéc danh gia
sai s6 cua phuong phap nodi/ngoai suy tong thé
trong truong hgp nay dugce thudn lgi hon, ta st
dung dai lugng vo thure nguyén €, c6 dang sau:
52 52 52
Tl B0 1 ’
DX, (c0)

X

21

Thay hé thic (20) vao (21) ta s& duoc sai s6
tuong ddi sau:

o, D (t —ty) 22
€, —I—ZOLK+;OLK D_() (22)
H¢ qua:
Trong truong hop:1- ZaK =0 va D (t —ty)
D (e0)
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W) 0)

thi €, =0, nghia 1a phuong phap ndi/ngoai suy
cho két qué chinh xac 100%. Pang thirc thir nhat
thoa man khi Y o= 1 con déng thirc thir hai thoa
min khi t* = tk. Nhung ¢, =0 chi la diéu kién 1y
tuong, trén thyuc té phuong phap ndi/ngoai suy
dat do chinh xac cao khi €, c6 gia tri nho.

Boi vay suy ra hé qua sau: mo hinh ndi/ngoai
suy thiét 1ap dugc dat hi¢u suat cao nhat khi
khoang thoi gian ndi/ngoai suy " =t"—t, phai
nam trong khoang dimg ma ham ciu triic cua
X’(t) dat trang thai bao hoa.

3. Ung dung mé hinh ndi/ngoai suy bo
Khuyét s6 liéu thiéu hut cho théng s6 CO tai
tram quan trac cd dinh ty dong thanh phé ba
Ning
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3.1. Phuwong phdp tinh cdc gia tri trung
binh va ham céu triic thoi gian ciia CO

S6 liéu quan tric d6i véi cac thong s6 moi
truong khong khi dugc qui toan trung binh gio
theo QCVN 05/2013/BTNMT [12]. Vi vay trong
moi ngay c6 24 gia tri CO, khoang thoi gian quy
toan sb liéu cach nhau % = " Trong mdi nim
néu sb liéu quan tric du s& co: 365 ngay x 24 gia
tri = 8760 gia tri CO. Tuy nhién, hién trang )
lidu quan tric cac thong s khong khi noi chung
va CO néi riéng thuong thiéu hut tir 30 - 35%. Vi
vay can phai c6 phuong phap bd khuyét cac s6
liéu, thiéu hut dé c6 du dit liéu cho viéc danh gia
chat luong moi truong khong khi xung quanh.
Pé dam bao cho viéc xac dinh cac thong s6 dau
vao cho mé hinh ndi/ngoai suy, can lya chon
chudi sb liéu quan tric dat tir 70 - 75%. Do vay,
chung t6i chon s6 liéu mua kho nim 2005 di
diéu kién dap ung cho viéc tinh toan dé thu
nghiém.

0

- Pé tinh cac gia tri trung binh va ham cau
trac thoi gian X’(t)=CO(t), trudc tién can phan
chia s liéu ctia thé hién quan trac thuc t& X(t)
theo cac thoi diém quan trac: 11, 24, 24" véi
budc thoi gian cach nhau 1 khoang = . Khi
d6 cac dic trung thong ké can tinh toan theo cac
cong thtrc sau:

- Tinh gié tri trung binh cua CO:
X=13 (23)

X = — .

N2t

Tinh céc gia tri ham cau tric thoi gian ciia CO:

NGHIEN CUU & TRAO POI

1 N-K
D (Kt)=——+
x (Kro) =11 2

' 1\ 2
(Xi+K _Xi)

24

Trong do:
x’i : la cac gia tri nhiéu dong cua nong do CO
quan tric dugc trong mdi ngay.

N: 1a so lugng céc gia tri x; .

1=K, K=1,2, ..., N-1.

Viéc tinh toan Dy (T) dugc tién hanh theo timg
thé hién ctia mdi ngay, sau d6 két qua dugc ldy
trung binh tir tp hop cac thé hién. Két qua tinh
toan nhan dugc bang cach 1ap chuong trinh xtr 1y
chudi s liéu trén may vi tinh.

Két qua tinh toan cu thé cho mua kho nim
2005 ciia thong s6 CO tai tram Pa Néng cho thdy
duong cong ham ciu triic dat trang thai bio hoa
tr ©>6" (hinh 1).

3.2. Két qud tinh todn

3.2.1. Ham cdu tric thoi gian cia théng so
co

Két qua tinh todn cac gia tri ham cau tric thoi
gian cta CO duogc trinh bay ¢ bang 1. Tu bang
nay cho thay mg véi cac thoi diém t6 tro di
tuong ung v4i T > 6 (dudng 1, hinh 1). Dé thuan
loi cho viée tinh todn trong viéc giai h¢ phuong
trinh dai s (19), chung toi da x4p xi ham cau
trac duong 1, hinh 1 dudi dang ham In(t) Dt (1)
= f (x) c¢6 hé sd tuong quan rat tét R>=0,9849
(duong 2, hinh 1) dugc tinh toan trong phan
mém hdi quy cua Excel.

Bang 1. Céc gid tri ham cdu triic nhiéu dong ciia CO mua khé nam 2005

Gio 1 2 3 4 5 6 7 8 9 10 11 12
Mua | 0,020 | 0,033 | 0,042 | 0,048 | 0,051 | 0,053 | 0,055 | 0,057 | 0,057 | 0,058 | 0,059 | 0,059
kho

Gio 13 14 15 16 17 18 19 20 21 22 23 24
Mua | 0,059 | 0,060 | 0,060 | 0,061 | 0,062 | 0,061 | 0,061 | 0,060 | 0,060 | 0,058 | 0,055 | 0,055
kho

TAP CHi KHi TUQNG THUY VAN
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0.07
0.06
0.05 —_—
i = . —0.0175ln(0) £ 0.0215 mua khd
0.04 €o v
-~ R = 0.9849
0.03 7
0.02
0.01
0 T T )
1 2 3 4 6 7 8 9

T (gio)

Hinh 1. P6 thi ham cdu triic theo thoi gian ciia nhiéu dong CO Pa Nang nam 2005 (dwong 1) va
dwong ham cau truc hoi quy theo dang In(z) (dwong 2)

3.2.2. Quy trinh tinh todn néi/ngoqi suy sé
liéu thiéu hut

Tir @6 thi hinh 1 cho thidy ham cau tric cua
CO dat trang thai bao hoa khi t > 6"(duong 2 -
hinh 1). Vi vay lga chon khoang 0<t<6 ung
v6i CO 1a qua trinh nhidu dong dimg dé xac dinh
cac hé sé o,. Giai hé 06 phuong trinh voi 06 an
s6 o, (phuong trinh 19). Két qua thu dugc

a, (k=1,2,...,6) cho ¢ bang 2.

Bdng 2 — Cdc hé s6

o o o3 Ol4 s Oe

0,081 | 0,072 | 0,067 | 0,064 | 0,061 | 0,059

S6 li¢u quan trac ty dong trong moi ngay cod
24 gia tri trung binh gio xi dugc chia thanh 4
khodng, mdi khoang c6 6 gid tri xi (hinh 2).

X8 X24
| |

ts 27

Hinh 2. So dé phan chia céc khoang tinh todn

Xét cac truong hop sau:

a) Néu chudi s6 lidu cia ngay nao do thiéu
hut 24 gia tri - khong tién hanh ndi/ngoai suy

b) Néu s liéu trong mdi khoang thiéu hut
mot vai gia tri x(t) thi tién hanh ndi/ngoai suy
theo cac budc sau day:

- Tinh gia tri trung Nbinh ctia cac thong sb
k}}()ng thié}l hut, X= %z;(i Xi— cac gia tri quan
trac thuc te. '

- Tinh nhiéu dong: X (t,)=X(t,)-X

- Noéi/ngoai suy nhiéu dong X’(t*1) theo cong
thire: X' (tk ) = aX(t)

- Noi/ngoai suy gia tri X(t*x) theo cong thirc:

X(4)=X(1,)+X

TAP CHi KHi TUQNG THUY VAN

c¢) Banh gia sai s6 twong doi cua mo hinh tng
voi ting khodng ndi/ngoai suy:

¥ ‘&(t;)_x(tk)‘
RV
va danh gia hi¢u suét ctia mo hinh dat duoc:

u=(1-¢(t; ))x100

Trong cong thirc: &(t; ), X(t; )va X(t,)
la cac gia tri ndi/ngoai suy va gia tri thuc té
tuong Ung.

3.2.3.Két qua thir nghiém néi/ngoai suy cho
théng s6 CO

Pé thir nghiém, xét thong s6 quan tric CO vao
ngay 10/2/2005 (mua kho) lam vi dy, cac thong
s6 dau vao cta mo hinh trinh bay & bang 3.
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Bdng 3. Cdc théng sé dau vao
Gio 1 2 3 4 5 6
Xco(thue 1) 0,24 0,27 0,27 0,24 0,24 0,26

O 0,84 -0,73 0,28 0,29 0,29 0,29

a) Gia str chudi sb liéu trong khoang trén [t1-t6] thiéu hyt lac 1h va 4h can phai ndi/ngoai suy.
Dé noi suy luc 1h can tinh:

4(0,27+0,27+0,24+0,26) =0,26

- )=x(t,)-0,26=0,27-0,26=0,01;
)=x(t;)~0,26=0,27-0,26=0,01;
t5)=x( )—0,26=0,24-0,26 = ~0,02;
)=

x(ts)—0,26=0,26-0,26=0;

Noi suy X (1") =, X (1)) + e, X () + 0 X (t5) + @ X (t,)=(-0,73) x 0,01 +

0,28 x 0,01 + 0,29 x (-0,02)+ 0,29 x 0 =-0,0103

Noi suy X(1") =X (1) + X =-0,0103 + 0,26 = 0,2497

X(0)-x()] _

Sai s6 tuong déi: s(lh ) = (1h)
X

=0,0404

0,24
- Hiéu suat mé hinh: p(1") = (1 - a(lh)) x100 = (1-0,0404)x100 = 95,96%
Dé néi suy luc 4" can tinh:

%(0,2497 +0,27+0,27+0,24 + 0,26) =0,25794

X =
X (t,)=x(t,)~0,25794 = 0,2497 — 0,25794 = —0,00824 ;
X (t,)=x(t,)—0,25794 = 0,27 -0,25794 = 0,01206 ;
X (t,) = x(t;)—0,25794 = 0,27 -0,25794 = 0,01206;
X (ts) = x(ts)—0,25794 = 0,24 —0,25794 = 0,01794;
X (t;) = x(t; )~ 0,25794 = 0,26 —0,25794 = 0,00206 ;
Noi suy X' (4") =0, X () + 0, X (6, )+ 0, X (1) + o X (1) + o, X (t,) = 0,84 x

=Xt

(-0,00824) + (-0,73) x 0,01206 + 0,28 x 0,01206 + 0,29 x (-0,01794) + 0,29 x
0,00206 = -0,017

Noisuy X(4") =X (4")+X =-0,017 +0,25794 = 0,24094

[X(4")=x(4") |0,24094-0,24]

x(#) o 0.003

- Sai s6 twong ddi: 8(4h ) =

- Hiéu suit md hinh: u(4h)=(1—8(4h))><100=(1—(),003)><100=99,7%

b) Thiéu hut 4 s6 liéu, chi c6 2 gid tri quan trdc bat ky
Gia sir ¢6 2 s6 liéu quan tric x(t2) va x(t4), can bd khuyét x(t1), x(t3), X(t5) va x(t6)

Deé noi suy x(tl) can tinh:
TAP CHi KHi TUQNG THUY VAN
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X (x(t2)+x(t4)):%(0,27+0,24):0,255
X'(t,)=x(t,)-0,255=0,27-0,255=0,015

X (t,)=x(t,)—0,255=0,24-0,255= 0,015

Noi suy X (1) =X (1") = 0,X (1,) + 0, X (t,)= (-0.73) x 0,015 + 0,29 x (-

0,015) =-0,0153
Noi suy X(1") =X (1")+ X=-0,0153 + 0,255 = 0,2397

X(1")=x(1")] Jo,2397-0,24
x(1h) - 0,24

Sai s twong déi: £(1") = =0,00125

Hiéu suit m6 hinh: p(1") =(1-2(1"))x100 =(1-0,00125)x100 = 99,88%

Dé ndi suy x(t3) can tinh:

= %(x(tl )+x(t,)+x(t,))= %(0,2397+0,27 +0,24) =0,2499

(t)
(t,)
(t)
Noisuy X (1) =X (3") =, X (1,)+ 0, X (t, ) + 0, X (1,) = 0,84 x (-0,0102) + (-
0,73) x 0,0201 + 0,29 x (-0,0099) = -0,0261

Noi suy X(3")= X (3")+X=-0,0261 +0,2499 = 0,2238

x(t,)-0,2499 = 0,2397 - 0,2499 = ~0,0102;
x(t,)—0,2499 = 0,27 -0,2499 = 0,0201 ;
(

ST ]

x(t, ) —-0,2499 = 0,24 -0,2499 = -0,0099

X(3")-x(3") _[0,2238-0,27]

x(3") 027 o

Sai s6 tuong dbi: s(3h ) =

Hiéu sut md hinh: p(3") =(1-&(3"))x100=(1-0,171)x100 =82,9%

Dé ngoai suy x(ts) can tinh:

~0,2433 =0,2238 - 0,2433 = ~0,0195;
~0,2433 =0,24—0,2433 = —0,0033

Ngoai suy X (1) =X'(5") =0, X (t,)+ o, X (t,) + o, X (t,) + 0, X (1,)= 0,84 x
(-0,0036) + (-0,73) x 0,0267 + 0,28 x (-0,0195) + 0,29 x (-0,0033) = -0,029

Ngoai suy X(5")=X'(5")+X=-0,029 +0,2433 = 0,2143

S
~— — ~— —
Il
>
—
w

X(5")-x(5" _
Sai sb twong dbi: 8(5h)=| G )(th)(s )|=|0’2123240’24|:0,1071
X )

Hiéu suat mo hinh: p(5") = (1—g(5h))x100 =(1-0,1071)x100 = 89,29%

Tuong tw ngoai suy x(tg), W(6") =94,56%
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¢) Khi 56 liéu thiéu hut ca 1 khodng

Trong truong hop nay tién hanh ngoai suy
theo phuong phép truot: Liy 5 gia tri lién tiép
quan tric duoc hodc da ndi/ngoai suy ¢ khoang
trude d6 dé dam bao khoang dimg ti wu. Tién
hanh ngoai suy sb hang th nhat, sau do lai 1€iy 5
s6 hang ké tiép dé ngoai suy cho sb hang thu
hai... cho dén khi ngoai suy du 6 s6 hang.

4. Két luin

Céc tac gia da xay dung mo hinh ndi/ngoai

NGHIEN CUU & TRAO POI

dung dai lwong ngau nhién c6 nhiéu dong dimg.
Két qua img dung mé hinh da thiét 1ap dugc cho
viéc thir nghiém ndi/ngoai suy dbi véi thong s6
CO tir s6 liéu quan tric ty dong tai tram Da Ning
vao mua khé nam 2005. Két qua cho thay hiéu
suat ciia mo hinh dat do chinh xac cao tir 82,9 -
99,88%. Pay 1a co s dé trién khai tmg dung mo
hinh vao viéc ndi/ngoai suy bod khuyét sb lidu
thiéu hut cho cac thong s6 khac tai cac tram quan
trac ty dong trén pham vi ca nudc.

suy bo khuyét so li€u thicu hut dya trén viéc su
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SUPPLEMENTING INSUFFICIENT DATA IN AUTOMATIC
ANALYSIS MONITORING STATIONS BY AN INTEGRATED MODEL
INTERPOLATION AND EXTRAPOLATION

Pham Ngoc Ho - VNU University of Science
Tran Thi Thu Huong - Vietnam Environment Administration

In this paper, an integrated model interpolation and extrapolation based on the random function
theory using laminar tuburlence is proposed to supplement the insufficient data at automatic
analysis monitoring stations. This model was applied to interpolate and extrapolate data series of
CO at the automatic analysis monitoring station in Da nang, Vietnam. The results show that the
accuracy of the model is 82,9 - 99,88% in optimal interpolating and extrapolating time interval
T = At = 6 hours. As a result, this model should be widely used to supplement the insufficient data
of other parameters (SO, NO>, TSP, v.v.).

Keywords: interpolation, extrapolation to supplement the insufficient data.
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NGHIEN CUU PHUONG PHAP THONG KE
HIEU CHINH LUQONG MUA MO HINH

Luwu Nhat Linh, Mai Van Khiém
Vién Khoa hoc Khi twong Thuy van va Bién ddi khi hau

ai bdo nay nghién ciru thir nghiém phwong phdp hiéu chinh thong ké san pham mé
phong mura ciia mé hinh dwa trén ham phdn bé xdc xudt. Pdy la phirong phdp dua
trén quan diém diéu chinh ham phdn bo xdc sudt tich lity (CDF) ciia mé hinh theo
phdn bé tich liiy cia s6 liéu quan trdc. Két qua dp dung thir nghiém hiéu chinh sé liéu mwa mé hinh
tai diém tram khi tuong Ldng véi 2 thoi ky phu thuée (1976 - 2005) va déc ldp (1961 -1975). Két
qua chira rang, d6i véi ca 2 thoi ky dwoc xem xét, phu"ongphap hiéu chinh cdi thién ré rét két qua
tir mé hinh, bién trinh nam cua lu(mg mura, tan sudt 6 ngdy miea va cdc gid tri miea cye doan ¢o su

phil hop hon so véi sé liéu quan tric.

Tir khoa: thong ké, hiéu chinh, bién doi khi hdu.

1. Mé& dau

Mua 1a mot yéu t6 khi hau co ban, gin lién
va c6 anh hudng to 16n dén kinh té - xa hoi ciing
nhu doi séng con ngudi. Trong bdi canh bién ddi
khi hau toan cau noi chung va trén khu vyc Viét
Nam néi riéng, viéc du tinh mac do bién dbi cua
lugng mua cling nhu cac hién tugng cuc doan
lién quan dén mua 1a rat can thiét. Tuy nhién, cac
san pham du tinh luong mua tir cdc md hinh khi
hau toan cau hay khu vuc déu chira dung tinh
khong chac chan kha cao. Tir viéc con ngudi
chua thé ndo ndm bt duge toan bo cac qua trinh
Iy héa trong tu nhién, dén cach tiép can giai hé
phuong trinh Navier Stock theo phuong phép sai
phan x4p xi, str dung cac so do tham sb hoa vat
1y, d6i luu, blc xa ..., hay nhitng sai s trong
diéu kién ban dau, tat ca déu gdp phan vao tinh
khong chic chin trong mo phong va du tinh khi
hau (Tarana Solaiman, 2011). Hon nita, sai sb tir
mo phong mé hinh hoan toan ¢6 thé 16n hon nita
dudi tic dong ctia bién d6i khi hau (Christensen
va nnk, 2008). Pay thuc sy van 1a bai toan rat
kho véi moi qudc gia trén thé gisi khi nd luc cai
tién cac mo hinh dong luc ké ca vai cac qudc gia
16n nhu My, Nhat hay cac nude Chau Au. Ciing
chinh vi 1y do nay, rat nhiéu nhitng nghién ciru
vé cac phuong phap hiéu chinh thong ké san
pham tir m6 hinh dong luc duoc tién hanh nhim
lam giam sai sb hé théng mot cach ti wu nhét

c6 thé. Hudng di nay vira tiét kiém dugc chi phi
tinh toan, lai kha thi hon ddi véi cac nhom
nghién ctru nhé ciing nhu cac qubc gia dang phat
trién. Tuy nhién, cling can khang dinh rang, s&
khong c6 phuong phap hi¢u chinh nao hoan hao
loai bo dugc hoan toan sai s6.Va viée ap dung
phuong phap hi¢u chinh sai ) cting chinh Ia
ngudn gy ra cac sai s6 khac. Mic du vay, hiéu
chinh sai s6 tlr cac m6 hinh van 1a diéu can thiét
va quan trong trong viéc giam tinh chua chic
chan trong bai toan du tinh khi hau twong lai.
Trong nghién citu cua minh, Wood va nnk
(2004) da ap dung phuong phap chi tiét hoa
thdng ké két hop hiéu chinh sai s6 cho 1 sé yéu
t6 1am dau vao cho mé hinh thuy van, trong do,
¢6 nhan manh yéu t6 luong mua. Tir cac két qua
cling nhu danh gia cia minh, nhom tac gia da két
luan dugc su quan trong va can thiét cua viéc
hiéu chinh sai s6. Mot trong cac phuong phap
hiéu chinh théng ké dang dugc sir dung rat phd
bién hién nay 1a phuong phap hiéu chinh dwa
trén phan vi hay ham phéan bé xéac suat (Quantile
— Mapping). D3 c6 rat nhiéu nhimng cong trinh
ap dung phuong phap nay, dic biét 1a dbi voi
hiéu chinh lugng mua. Ines va Hansen (2006),
Sharma va nnk (2007), Piani (2009), Argueso va
nnk (2013) da st dung ham phén bé 1y thuyét
Gamma dé hiéu chinh sai s ddi voi luong mua
tir cac md hinh dong lyc. Cac nghién ctru déu co
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chung két luan vé uu diém cua phuong phap nay,
d6 14 cai thién déng ké phan b theo khong gian
va thoi gian cia lugng mua d6i voi khu vuc
nghién ctu. Winai (2013) cling da ap dung 4
phuong phép hiéu chinh lugng mua trong d6 co6
Quantile — Mapping nham phuc vu cho viéc
danh gia tac dong cta bién doi khi hau. Tac gia
cling da két luan dugc nhimng wu diém ciing nhu
chi ra su can thiét cia hiéu chinh sai s tir mo
hinh. Nghién ctu cua Gudmundsson va nnk
(2012) str dung phuong phap Quantile — Map-
ping dé hiéu chinh lugng mua tir mé hinh khu
vuc. Trong d6, ca ham phéan bd xac suat 1y thuyét
va ham phan bd xac suat thuc nghiém déu da
dugc ap dung trong nghién ctru nay. Két luan cua
nghién citu chi ra rang, cac phuong phap nay déu
¢6 kha nang loai bo dang ké sai s6 lugng mua tir
mo hinh. Bennett va ccs (2014) cling da ap dung
phuong phap hiéu chinh théng ké dua trén ham
phéan bd thuc nghiém dbi véi 1 s6 yéu td khi
tugng, trong do6 c6 lugng mua. Phuong phap nay
da mang lai hi¢u qua cao trong vi¢c loai bo sai sb
hé théng ddi voi lwong mua ngay ciing nhu cai
thién tan suat s6 ngay muwa cho mo hinh khu vure.
Mishra va Herath (2013) trong nghién ctru danh
gid vé tac dong ciia BPKH dén tan suét 1 trong
tuong lai cling da 4p dung phuong phap Quantile
— Mapping nham hiéu chinh sai s6 d6i v6i luong

mua ngay. Két qua hiéu chinh cho thay uu diém
cua phuong phép trong vié€c tao ra gia tri mua sat
voi thue té ca vé cuong do, tan suat cling nhu
cuc doan mua.

Trong nghién ctru nay, chiing t6i thir nghiém
sir dung phuong phap Quantile — Mapping nham
hiéu chinh cuong d6 cling nhu tan suét sd di voi
lwong mua ngay tir cic mo hinh khi hau toan cau
cho tram khi tuong Lang (Ha N§i). Nghién ctru
s& gop phan 1am sang to kha ning tmg dung cia
phuong phép trong viéc loai bo sai sé cho lugng
mua ngay tir cac mo hinh khi hau cho khu vuc
Ha N6i phuc vu cac nghién ctru xa hon vé danh
gia tac dong cua bién d6i khi hau.

2. S6 liéu va phwong phap

a) S0 ligu sir dung

Bo sb liéu quan tric duoc su dung trong
nghién ctru nay gom c6 chudi s6 liéu mua ngay
tai tram khi tuong Lang (Ha Noi) kéo dai tir nam
1961 - 2005. Chudi s6 liéu duge cung cap bai
Trung tam Nghién ctru khi tugng — khi hau, Vién
Khoa hoc Khi twong Thuy van va Bién d6i khi
hau.

Dbi vai s6 liéu mo hinh, chung t6i khai thac
céc san pham md phong mua quy md ngay tir 5
mé hinh toan ciu thudc du an CMIP5. Chi tiét
vé cac mo hinh ciing nhu d6 dai chudi s6 liéu
dugc liét ké chi tiét trong bang 1 dudi day:

Bdng 1. Théng tin vé cdc mé hinh sir dung trong nghién ciru (CSIRO, 2015)

X ) Do phan giai
STT M4 hinh Co quan phat trién, Quoc gia | ngang (°Lat x Thoi ky
°Lon)

1 ACCESS1-0 CSIRO-BOM, Australia 1,9x1,2

2 GFDL-CM3 2,5x2

3 GFDL-ESM2G NOAA, USA 2,5x2 1961-2005
4 MRI-CGCM3 MRI, Japan 1,1x1,1

5 NorESM1-M NCC, Norway 2,5x1,9

b) Kiém nghiém Khi binh phwong
(Chisquare)

V&i muc tiéu str dung ham phan b6 Gamma
trong hiéu chinh Quantile — Mapping cho yéu t6
luong mua tai tram Lang, ching t6i tién hanh
danh gia muc d6 phu hop gitra ham phéan bé 1y
thuyét nay so véi ham phan b thuc nghiém cho
12 thang trong chudi sb liéu tir 1976 - 2005.

TAP CHi KHi TUQNG THUY VAN

Phuong phap kiém nghiém Khi binh phuong
duoc lua chon nham tra 161 cau hoi nay. Céc
bude thuc hién cia phuong phap co thé duoc mod
ta ngin gon nhu sau:

Dit gia thiét kiém nghiém Ho: F(x) = G(x),
trong d6 F(x) va G(x) 1an luot 1 phan bd thyc
nghiém va phan bé Gamma;

Chia tap mau thanh N nhém va xac dinh tan
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s6 thuc nghi¢m cac nhom myj;

Xac dinh tan s6 1y thuyét thong qua ham
Gamma nj;

Lap bién f theo cong thirc sau:

N
_ (nj —my)?
f= ,Z:—“f

Chon x4c suat pham sai 14m o thich hop, xac
dinh fo theo phan bd Khi binh phuong. So sanh
f va fa, néu f < fat thi gia thiét Ho dugc chap
nhan, nghia 1 ham phan b6 Gamma phu hop véi
ham phan bd thuc nghiém.

0 50 100 150 200

Hinh 1. Minh hoa phdn bé tich liy ciia mwa

(mau dé: quan trdc, mau xanh: mé hinh)

¢) Phuwong phap hiéu chinh

Nhu d3 dé cap trong muc trén, muc ti€u cua
bai bao 1a danh gia kha ning cuia phuong phap
Quantile — Mapping trong viéc loai bo sai s6 dbi
voi1 lugng mua ngay tai tram Lang (Ha Noi).
Phuong phap dua trén quan diém diéu chinh ham
phan bd xac suét tich lity (CDF) ctia m hinh vé
sat nhat c6 thé d6i v6i phan bé tich lity cta chudi
sO liéu quan tric.

Thong thuong, cac mo hinh khi hau thuong
tao ra sO ngay c6 mua 16n hon thuc té kha nhiéu.
Tuy nhién, lugng mua trong cac truong hop nay
hau nhu 1a rat nho (Mishrava Herath, 2013).
Chinh vi véy, dé tién hanh hi¢u chinh dua ham
phan bd cua s6 1iéu mwa mo hinh vé sat voi ham
phan bd mua quan tric, trude hét can hiéu chinh
tan suat sé ngay mua d6i voi chudi sb liéu mo
hinh. Dé tién hanh hiéu chinhlugng mua, trudc
hét, can dat ra gia thiét rang, chudi sb lidéu quan
trac mua ngdy cling nhu chudi s6 liéu mua mo
hinh ¢6 thé dugc ude luong tot thong qua ham
phan bé 1y thuyét gamma. Do vy, cac phan vi va
hi¢u chinh theo phan vi sé dugc thuc hién trén
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co s6 ham phan b gamma. Trong d6, ham phan
bd gamma c6 phan bd xéac suat (PDF) va phan
bd tich lity (CDF) twong tmg 2 phuong trinh (1)
va (2) dudi day:
PDF: f(x) =

1

_t (D
r(a)p®

xa—1 e—x/ﬁ

CDF:F(x) = [, f(t)dt )

Trong d6 O va [3 la cac hing so hinh dang
va quy mo tuong ung. Cac hang so nay co the
duogc tinh toan nhu cong thirc 3 véi cac gia tri
trung binh va dg léch tiéu chuén tinh toan tir
chudi s6 liéu:

~(in-%

Ham chuyén duoc sir dung trong nghién ciru
dbi v6i thoi ky co sé va thoi ky tuong lai duoc
cho twong ung bdi cong thirc (4) va (5) dudi day:

3)

— -1
Xpase = Fobs [Fbase (xRCMbase)]

4)

F_l obs [Ffut(xfut)]
F_l base [Ffut (xfut)]

* —
xfut - xfut *

&)

Trong d6: X* va x lan luot tuong ung véi
lwong mua ngay sau va trude hi¢u chinh, F va
F-! tuong (mg 1a ham phén b tich liily (CDF) va
ham ngugc cua nod. Céc chi s6 dudi obs, base, fut
lan luot 1 quan tric, thoi ky co s¢ va thoi ky
tuong lai.

Céc budc chi tiét dé hiéu chinh lugng mua
duoc mo ta nhu sau:

— Chia chudi s liéu lam 2 phan bang ngudng
phan vi 99%.

— Hiéu chinh tan suit bang tinh tinh toan CDF
clia gia tri mwa 0,Imm (ngudng mua bit dau
quan tric dugc) trong chudi s6 liéu quan trac. Tir
phan vi nay, uéc lwong gia tri trong tmg tir chudi
s6 liéu mo hinh thu duge 1 gia tri lam ngudng
hiéu chinh tan suit. Cac gia tri nho hon ngudng
nay trong chudi s6 liéu mo hinh duoc loai bo.

— Hiéu chinh cuong d6 mua ngay bé“mg cac
cong thtrc (4) hoac (5).

Thoi ky co s& dugce lua chon trong nghién

TAP CHi KHi TUQNG THUY VAN
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ctru nay 1a 1976 - 2005. Do bd s6 liéu quan tric
cling nhu bd s6 liéu mo hinh dugc thu thap chi
kéo dai tir 1961 dén 2005, thoi ky dugc st dung
dé danh gia doc 1ap phuong phap 1a thoi ky 1961
- 1975 (Cong thire s6 5 s& duge ap dung cho thoi
ky nay).

3. Két qua va thao luin

a) Kiém nghiém sw phi hop ciia ham Gamma

Dua trén phuong phap da dugc mo ta trong
muc 2-b, chung t6i lya chon xac suét pham sai
1am loai 1 0=0,01 (hay 1%), thu duoc fo= 26,2,
két qua kiém nghiém d6i v6i 12 thang nhu sau:

Bang 2. Két qud kiém nghiém Khi binh phwong (PH: Phii hop, KO: Khéng phit hop)

Thang 1 2 3|14 |5]|6 7 8 9 10 11 12
f 131121829 (21 |21 )16 | 16 | 157 | 17.7 | 102 | 26,5 [ 20
Kétludn | PH | PH |KO [PH |[PH |PH|PH | PH | PH PH KO PH

Nhu vay, c6 10/12 thang cho két qua phu hop
giita ham phan bd thuc nghiém va phan bé Iy
thuyét Gamma ddi véi yéu t6 lugng mua ngay
tai tram Lang, Ha Noi. Ham Gamma c6 thé duoc
st dung trong k¥ thuat Quantile — Mapping phuc
vu hiéu chinh sai sb lwong mua.

b) Danh gia thoi ky phu thugc

Hinh 2 dudi ddy biéu dién két qua so sanh
bién trinh nim cua luong mua va tan suat sb
ngay mua gitta 3 phuong a&n mo6 hinh, mé hinh
sau hiéu chinh tir 5 phuong an va sé lidu quan
trac d6i vai thoi ky phu thuge 1976 - 2005. Co
thé thdy, phuong phap hiéu chinh da thé hién
nhiing uwu diém 1o rét trong viéc hi€u chinh
cuong do mua ciing nhu tan suat sb ngay mua
trung binh. Ca 5 phuong an mé hinh sau khi hi¢u
chinh déu c6 lugng mua trung binh thang trong
giai doan xem xét sat voi sb lidu quan tric tai
tram hon so v&i trude khi hiéu chinh. Tén suét s6
ngdy mua trong thang di duoc cai thién dang ké,
dic biét ddi v6i cac phuong an mod phong sb
ngay mua chua tot nhu ACCESS1-0, GFDL-
ESM2G hay NorESM.

Dé danh gia dugc kha niang nam bét lugng
mua cyc tri va cac sy ki¢én mua cuc doan, chiing
t6i str dung d6 thi Quantile — Quantile biéu dién
mdi quan hé gitra luong mua quan tric va lugng
mua mo hinh trude va sau khi hiéu (Hinh 3). Cac
gia tri mua dugc lya chon 1a cac gia tri 1o6n hon
phan vi 95% tir chudi s6 liéu 30 nam (1976 -
2005). Nhin chung, cac gia tri mua cuc tri sau
khi hi¢u chinh sat hon véi thuc té rat nhiéu. Nhu
vay, c¢6 thé thdy déi véi thoi ky phu thudc,
phuong phap hi€u chinh nay mang lai hi¢u qua

TAP CHi KHi TUQNG THUY VAN

rat cao trong viéc loai bo sai s6 hé thong dbi voi
luong mua ngay ca vé gia trung binh va gia tri
cuc doan.

¢) Danh gia thoi ky dic lap

Tuong tu nhu danh gia cho thoi ky phu thude,
chung t6i tién hanh dénh gia thém giai doan doc
1ap 1961 - 1975 nham dua ra nhitng nhan dinh vé
kha nang ap dung phuong phap nay vao hi¢u
chinh lwong mua trong dy tinh twong lai. Déi véi
bién trinh nim cua lwong mua, d§ chinh xéc cua
lugng mua trung binh thang dugc cai thién dang
ké sau khi tién hanh hiéu chinh. Diéu nay c6 thé
duogc thdy rd thong qua cac thang mua hé 6, 7 va
8 va dic biét 1a cac thang mua thu 9 dén 11. Cac
mo hinh nhu GFDL-CM3, GFDL-ESM2G va
MRI-CGCM3 mo phong lugng mua trong mua
thu chua thuc sy tdt, lugng mua dugc tao ra tu
céac mo hinh nay déu nho hon 100 mm.Tuy nhién
trong thuc té, téng lugng mua thang cao nhat
trong mua thu ¢ thé 1én dén 250 mm vao thang
9. Phuong phap hi¢u chinh dugc ap dung da nam
bt tét dac diém nay. Ddi voi hiéu chinh tin suat
) ngay mua, nhin chung, sau khi hi¢u chinh )
ngay mua di sat voi thuc té hon rat nhidu (Hinh
4). Dbi véi cac gia tri mua cyc doan (Hinh 5),
két qua hiéu chinh ciing c6 sy nhit quan hon rat
nhiéu véi s6 lidu quan tric so véi phuong an
chua hi¢u chinh. Tuy nhién, ngoai trirt mé hinh
MRI-CGCM3 cho gia tri cuc tri sau khi hi¢u
chinh tuong ddi tot, cac mé hinh con lai van cho
gia tri cyc tri tuong ddi cao. Tom lai, phuong
phap Quantile - Mapping van cho thay nhitng wu
diém khi ap dung hiéu chinh sai sé cho 1 thoi ky
doc lap.
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Sa sinh bicn trinh nim ciia ligng mim vii s ngiy mir gid sb lidu quan %o sdnh bidn trinh nam cia Iegng mwa va si ngay mira giira s6 liéa quan tric
trie tyi trum Ling, md hinh ACCESS1-0 trde vit suu hifu chinh tai tram Lang, mé hinh GFDL-CM3 trunde va sau hifu chinh
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Em.o 10,05
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35 1t 3 4 5 & 7T 8 9 W 1u 1n
Thing . . )
aRaw.GCM  mBlasCorrected  m0BS ERan-GOM @ RiasCorrecied 8 OBS
g . . o " %0 sdnh bién trink nam ciia hromg mra va 56 nghy mira gida si lidu quan tric
So sinh bifn trinh ndm cia ligng mim vi 56 ngiy nia giima s6 lidu quan ) i pah e P R
trilc tpi tram Ling, m5 hinh GFDL-ESM2G frwdc vit sau higu chinh tai tram Ling, mé hinh MRI-CGCMS3 trude vi sau higu chink
3500 350
=300.0 300
22500 250 §
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21500 1508
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C’)’ 1T 3 4 5 6 7T & 9 w0 1 a2
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®Raw-GOM  mRias-Carrected 8 OBS

5o sinh bién trinh nidm ciia lrgng mus vi 5o ngiy mua giim s6 lide quan
triic tai tram Ling, mii hinh NorESM1-M trinic vi sau higu chinh

4 s & 7 8 o 10 11 12

® Raw-GOCM  m Blas-Corrected mOBS

Hinh 2. So sanh bién trinh ndm ciia lrong muwa (coy) va tan sudt sé ngay muwea (dwong) giita sé liéu
quan trac (xanh la), mé hinh thé (xanh nuwdc bién) va mo hinh sau hiéu chinh (do) giai doan 1976
-2005; a) ACCESSI-0, b)GFDL-CM3, ¢) GFDL-ESM2G, d) MRI-CGCM3, e) NorESM1-M

Q-Q plot déi véi lwong mwa ngay lém hon phin vi 95% Q-Q plot déi voi lwong mura ngay lém hon phin vi 95%
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Hinh 3. Q-Q plot cua lwong muwa cuc tri (>= phan vi 95%) cua mo hinh (xanh) va mo hinh sau
hiéu chinh (do) giai doan 1976 - 2005, a) ACCESSI-0, b) GFDL-CM3, ¢) GFDL-ESM2G, d)

MRI-CGCM3, e) NorESM1-M
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%o sdnh bién trinh nam cia heong mra va sé ngay nira gida si lifu quan tric %o sanh bifn trinh nim eida lromg mira v s ngay nira gitea 54 lida quan tric
19§ tram Ling. mé hinh ACCESST-0 trunde vi sau higu chinh tal tram Ling, ma hinh GFIDL-C'M3 trde vi sau hifu chinh
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tui irgm Ling, mé hinh GFDL-ESM2G trinée vit sau higu chinh tal tram Ling, ma hinh MRI-CGOM3 trnic vi sau bigu chinh
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Hinh 4. So sdanh bién trinh ndam cia lwong muwea (cot) va tan sudt sé ngdy mua (deong) gitka s6 liéu
quan trac (xanh la), moé hinh thé (xanh nwoc bién) va mé hinh sau hiéu chinh (do) giai doan 1961
- 1975; a) ACCESS1-0, b) GFDL-CM3, ¢) GFDL-ESM2G, d) MRI-CGCM3, e) NorESM1-M

Q-Q plot dbi véi lwgng muwa ngay 16n hon phén vi 95% Q-Q plot dbi véi lwong mura ngay lém hon phén vi 95%

450 |4 BC-GCM
|+ Raw-GCM

300 | *BC-GCM
4+ Raw-GCM

| I L -
a0 4 £ . . . . ‘ | w,.—-‘ 2 i

0 50 100 150 200 250 300 350 400 450 500 b 0 50 100 150 200 250 300 350
a) Quan tric (mm) ) Quan tric (mm)

Q-Q plot dbi véi lwong mua ngay lén hon phan vi 95% Q-Q plot déi véi lwong mua ngay lom hon phin vi 95%

300 || * BC-GCM
4 Raw-GCM

T
s a4 A8

0 50 100 150 200 250 300 350 0 50 100 150 200 250 300
C) Quan tric (mm) d) Quan tric (mm)

Q-Q plot dbi véi lwong muwa ngay lén hon phén vi 95%

s
+ aas &
e) 0 S0 100 150 200 250 300 350 400
Quan tric (mm)

Hinh 5. Q-Q plot cua lwong mua cuc tri (>= phan vi 95%) cua mo hinh (xanh) va mo hinh sau
hiéu chinh (do) giai doan 1961 - 1975; a) ACCESSI1-0, b) GFDL-CM3, ¢) GFDL-ESM2G, d)

MRI-CGCM3, e) NorESM1-M
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4. Két luin

Nghién ctu nay da 4ap dung tht nghiém
phuong phap hiéu chinh Quantile - Maping dbi
v6i lwgng mua ngay tai tram khi tugng Lang (Ha
Nbi). Két qua thu dugc chi ra nhitng vu diém cta
phuong phap trong viéc loai bo sai s6 lwong mua
ngay tir cac md hinh khi hau toan ciu tai ca 2
thoi ky duge xem xét. Sau khi tién hanh hiéu
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chinh, bién trinh nim cua luong mua, tan sudt sb
ngdy mua va cac gia tri mua cuc doan déu co sy
théng nhét cao so véi s6 liéu quan tric. Két luan
lai, phuong phép nay hoan toan thich hop cho
viéc hi€u chinh lugng mua trong cac du tinh
tuong lai, phuc vu cho vi¢c xay dung kich ban
bién d6i khi hau hodc dénh gia tic dong ctia bién
ddi khi hau.
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BIAS CORRECTION FOR PRECIPITATION USING QUANTILE - MAPPING METHOD

Luu Nhat Linh, Mai Van Khiem
Viet Nam Institute of Meteorology, Hydrology and Climate Change

In this paper, we employ quantile mapping method to remove systematic error for daily precipi-

tation from 5 global model s simulationsfor Lang station, Ha Noi. This method aims to match the cu-

mulative distribution function (CDF) of model results into observation distribution. The skill of this

matching technique is evaluated for 2 periods including 1976 - 2005 and 1961 - 1975. It is indicated

that model results are improved significantly for both 2 considering periods. Bias - correctedmonthly

mean rainfall, frequency of wetday and extreme valueshave better aggreement with the observation.
Key words: quantile-mapping, bias correction, climate change.
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TiNH HiNH KHi TUQONG THUY VAN

TOM TAT TINH HINH KHi TUQNG, KHi TUONG NONG NGHIEP,
THUY VAN THANG 3 NAM 2016

rong thang, khu viec phia déng Bic B6 va Bdc Trung Bé xudt hién nhiéu ngay mua nho,
Z mua phun. Trdi lai, 0 cdac tinh phia nam, ddac biét khu viee Ninh Thudn —Binh Thudn, Tdy
Nguyén va Nam B¢ nhiéu noi cd thang khong cé mua, do vay tinh trang khé han ¢ cdc
khu vuee trén va xdm nhdp mdat o Nam B¢ dang dién ra & mirc do kha nghiém trong.

TINH HINH KHi TUQONG
1. Hién twong thoi tiét dic biét
+Khong khi lanh (KKL)

- Dot 1: Ngay10/03, do anh hudng cua dot
GMDB ¢ vinh Bic Bo da c6 gio dong bac manh
cp 6, giat cép 7, & cac tinh phia bong Bic Bo va
ven bién Trung B9 tr Nghe An dén Thira Thién
Hué c6 mua, mua nho rai rac.

- Pot 2: Chiéu va dém ngay 23/03 mot dot
GMBDB cuodng do manh anh hudng den nudc ta,
do anh huong cia KKL manh & Bac B0 da co
mua rao va dong dién rong, & Vinh Bac Bo xuat
hién gi6 dong béc manh cap 6 - 7, giat cap 9.
Khu vuc cac tinh mién Bac troi chuyén rét.

+ Nang nong

Khu vyc céc tinh mién bong Nam BJ trong
thang Xudt hién nhiéu ngay ning néng trén 35°C,
ning néng hau nhu lién tuc, chi ngit quing
khoang 1 - 2 ngay va xuét hién tré lai ngay sau
d6. Pang chu y, thoi doan tir ngay 17 - 24/3 ning
néng mo rong pham vi va anh huong tdi ca khu
vuc Tay Nguyén.

2. Tinh hinh nhiét do

Nhi¢t do trung binh thang 3/2016 phéan b
khong dong déu, céc tinh phla Dong Bac Bo va
Nam B9 pho bién & mire xap xi so voi trung binh
nhiéu niam (TBNN); Khu vyc phia Tay Bic Bo
va Tay Nguyén cao hon tir 0,5 - 1,5°C so vdi
TBNN cung thoi ky. Riéng khu vyc Trung B
phd bién & mirc thdp hon TBNN tir 0,5 - 1,0°C.

Noi c6 nhiét do cao nhat 1a Ayunpa (Gia Lai):
40,2°C (ngay 19).

Noi c6 nhiét do thdp nhat 1a Mu Cang Chai
(Yén Bai): 3,8°C (ngay 1).

3. Tinh hinh mua

Trong thang cac tinh phia Pong Bic B va
Bic Trung Bo xuat hién nh1eu ngay mua nho,
mua phun. Pang chi y nhat 1a dot mua rao va
dong trén dién rong & cac tinh Bac Bo tir dém 23
va ngay 24 do anh huong cia GMPB két hop
v&i hoi tu trong doi gid tay trén cao khoang 5000
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m, tong lwong mua pho bién tir 20 - 40 mm, mot
s0 noi cao hon.

Tong lugng mua thang 3/2016 trén pham vi
toan qudc phd bién thiéu hyt nhiéu so voi TBNN
tir 40 - 80%, riéng khu vuc tir Khanh Hoa dén
Binh Thuén, khu vuc Ty Nguyén va Nam B¢
tip tuc ca thang hau nhu khong co mura.

Noi ¢6 lugng mua thang cao nhat 1a Nam
Pong (Thira Thién Hué): 165 mm, cao hon
TBNN Ia 124 mm.

Nhiéu noi tai khu vuc tir Khanh Hoa dén Binh
Thuén, khu vuce Tay Nguyen va Nam B0 tiép tuc
ca thang hau nhu khong c6 mua.

4. Tinh hinh nang

Tong sO glor nang trong thang tai trén pham vi
toan qudc phd bién & muc thap hon so v6i TBNN
cung thoi ky; ngoai trir mot s6 noi phia tiy Béc
B¢, khu vuc Ninh Thuén - Binh Thuan, Tay
Nguyén va Nam Bo pho bién & muc xap xi dén
cao hon hon so véi gia tri TBNN cung thoi ky.

Noi ¢6 sb gid nang cao nhat 1a Haim Tan
(Binh Thuan): 318 gio, cao hon TBNN la 5 gio.

Noi ¢6 s gio néqg thdp nhét 1a Huong Son
(Ha Tinh): 11 gio, thap hon TBNN la 63 gio.

KHI TUQNG NONG NGHIEP

Piéu kién khi tuong nong nghlep thang
3/2016 & nhiéu ving trong ca nude khong thyc
sy thuan loi cho san xuét nong nghlep do nén
nhiét cao, tong lwong mua thang qua it, nhiéu
vung, dac biét 1a cac tinh thugc Nam Trung Bo,
Tay Nguyén va Nam B¢ ca thang khong c6 mua
trong khi d6 lugng bdc hoi cao, tinh trang thiéu
nuée cho san xuét nong nghi¢p tlep tuc kéo dai.
O cac tinh Pong bang song Cuu Long (DBSCL),
cac dot xam nhap man, triéu cuong gia tang gay
anh huong nghiém trong dén san xuit nong
nghiép.

Trong thang cac dia phuong phia Bic di co
ban hoan thanh gieo ciy lua dong xudn mudn,
gieo trong cac loai rau mau con thoi vy, tap trung
cham sdc va phong trir sau bénh cho lta va rau
mau vy dong xuan. Cac dia phuong phia Nam
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tap trung thu hoach lia dong xuan; mot so tinh
bat dau xuong gidng lta he thu va gieo trong rau
mau, cay cong nghlep ngin ngay vu hé thu

Tinh dén cudi thang 3, ca nuéce gieo cay duoc
3021,6 nghin ha lua dong xuan, bang 98,8%
cung ky (giam 35,4 nghln ha), trong do6 cac dia
phuong phia Bic gieo cay 1100,3 nghin ha, cac
dia phuong phia Nam gieo cdy 1921,3 nghin ha,
riéng DPBSCL dat 1553,8 nghin ha.

Trong 3 thang dau nam 2016, tinh hinh san
xuat néng nghiép gip rat nhiéu kho khén do hé
qua cua hién tugng El Nino kéo dai tur cubi nim
2014 dén nay van chua c6 dau hiéu dung lai. El
Nino hoat dong manh khong chi khi€n nén nhiét
cao hon trung binh nhiéu nam, con lam mua mua
dén muon va két thuc som, gy ra nhitng hién
tuong thoi tiét cuc doan bét thuong nhu: rét budt,
bang gia tai cac tinh phia Bic; han han, xdm
nhap min gay git tai cac tinh phia Nam.

1. P6i véi cay lia

1.1. O cdc tinh phia Biic

Trong théng 3/20’1 6 céac dia phuong mién Bic
da tap trung gieo cay, cham soc phong trir sau
bénh cho lua dong xuén. Tinh den cuoi thang 3,
cac dia phuong mién Bic gieo cdy laa dong xuén
dat trén 1.100,3 ngan ha trong do6 vung Dong
bang song Hong da xuong glong 542,1 ngan ha,
Vung Bic Trung Bo xudng giong dugc 343,3
ngan ha. Do anh huong cua dot rét dam rét hai
déu mua nén tién do xudng gidng cia cac tinh
mién Béc chdm hon nam trude, dic biét cac tinh
nhu Lao Cai méi chi dat 69,2%, Son La dat 85%,
Lai Chau dat 90%, Bic Giang va Yén Bai dat
94,6% so voi cung ky nam trude. Hién nay, thoi
t1et trén dia ban mién Bic co ban thuan loi, ning
4m, d6 Am trong khong khi cao tao diéu kién cho
nhiing dién tich da gieo cdy sinh truéng va phat
trién tot dén cubi thang 3, dau thang 4 dién tich
gieo trong Iua dong xuan tai cac tinh mién Biéc
dat twong duong cung ky.

Lta dong xuén trén cac vung Dnng béng Bic
B6 va Bic Trung Bo phan 16n dién tich dang
trong thoi ki dé nhanh, tra xuan sém da chuyén
sang thoi ki dung cai. Nhin chung, do dugc canh
bao vé tinh trang han hén c6 thé kéo dai nén cong
tac thuy lgi ¢ phan lon céc tinh dong bang Bac
B da dugc chuan bi tét, la dong xuén trén cac
dia ban ¢6 du nudce tudi dudng, trang thai sinh
truong tir trung binh dén kha, mot sb dién tich
ding trudce nguy co nhlem sau bénh. Céc tinh
thudc dia ban mién nti tiép tuc hoan thanh tién
d6 gieo cdy lua dong xuan trong khung thoi vu
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cho phép.
1.2. Cac tinh phia Nam

Tinh den cudi thang 3 cac tinh phia Nam da
Xuong glong lua dong xuan duoc hon 1.923 ngan
ha, bang 98,8% so voi cung ky ndm truge. Trong
d6, ving PBSCL xuéng giéng dugc hon 1.554
ngan ha. Do anh huong ctia han han, mot sé tinh
c6 dién tich giam manh nhu: Binh Thuén giam
hon 12,2 ngan ha, Bén Tre giam gan 3 ngan ha,
Gia Lai giam gan 2,8 ngan ha, Khanh Hoa giam
gan 1,5 ngan ha, Kién Giang giam hon 6 ngan
ha. Nhin chung, vy dong xudn ndm nay xuong
gidng sém hon niam trudc nén téc do thu hoach
nhanh hon cung ky, hién da thu hoach dugc hon
1,1 tri€u ha, trong d6 cac tinh PBSCL da thu
hoach gan 1.082 ngan ha, dat 69,6% so voi dién
tich xudng giéng. Udc tinh ning suit lua toan
vung phia nam dat 68,3 ta/ha; trong do riéng
vung DBSCL dat 68,5 ta/ha, g1am khoang 2,2
ta/ha. Mot so tinh ¢6 nang suat giam manh nhu:
Long An, Bén Tre, Tra Vinh, Vinh Long, Dong
Thép, An Giang...

Nho viée thu hoach nhanh ltia dong xuan, cac
dia phuong thudc viung DBSCL cling da trién
khai xuong g1ong laa hé thu. Tinh dén ngay 15/3,
dién tich xudng giong trén toan vung dat gan 342
ngan ha. Cac dia phuong c6 dién tich xuong
gidng lua hé thu nhanh va nhiéu, gdm: Dong
Thap 90 ngan ha, Soc Tring 45 ngan ha, Tién
Giang 38,5 ngan ha, Kién Giang trén 35 ngan ha.

O khu vyc Nam Trung B¢, hién dang 1a mua
kho, luong nude cung cap cho san Xuat nong
nghlep va dan sinh chu yéu tir cac hd chira thuy
lgi, thuy dién. Tuy nhién, do lugng nudc cua cac
hé chtra bi thiéu hut, mot sb tinh da bi anh huong
cua han han ngay tir vu dong xuén 2015 - 2016.
Hién nay, dé c6 gan 23.000 ha dat lta phai ding
san xuat do thiéu nuéc & Khanh Hoa, Ninh
Thuan va Binh Thuén; riéng tai Binh Thuan,
trong thoi gian téi s€ co6 khoang 3.000 ha lta va
cdy lau nam bi thiéu nude.

O khu vyc Tay Nguyén, cac ho chtra thuy loi
dang c6 dung tich trir thap hon thiét ké, dat tir 50
- 60%, nhiéu ho thap hon ciing ky nam 2015, ¢6
khoang 60 hd chira nho ¢ tinh Pik Lik di can
nude. Trong do, da s6 hd chtra nho s€ khong du
cung cip cho giai doan cudi vu dong xuén. Hién
nay, di¢n tich duoc tudi tryc ti€p tir cong trinh
thuy loi chi duge 30% dién tich canh tac. O vu
DBong Xuan nam 2015 - 2016, tong dién tich phai
dimg san xuat 13 2.865 ha, trong thot gian td1, dién
tich bi han han, thiéu nude gan 150.000 ha; trong
do, riéng cay ca phé bi han khoang 100.000 ha.

TAP CHi KHi TUQNG THUY VAN
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Vé nguy co chay rung, hi¢n tai dang & cap
nguy hiém va cap cuc ky nguy hiém va s¢€ gluy tri
trong thoi gian dai. Tap trung tai mot sO vung
trong dlem nhu: Pik Lik, Kon Tum, Gia Lai,
Lam Pong, Piak Nong.

O khu vyc PBSCL, do mua mwa niam 2015
dén mudn va két thuc som, dong chay thugng
nguon song Mé Kong bi thiéu hut, myc nude
thap nhat trong vong 90 nam qua nén xam nhap
mgn da xuat hién sém hon so v6i cung ky gén 2
thang. Dén thoi diém nay, toan bo 13 tinh, thanh
phd khu vyc DPBSCL di bi dnh hudng cua han
han va xam nhap man.

Tinh dén hét ngay 18/3/2016, thiét hai do han
han va xdm nhap man & cac tinh PBSCL, Nam
Trung B va Tay Nguyén la hon 214 nghin ha
lua, hoa mau va cy 1au ndm bi anh huong, trong
d6 hon 60 nghin ha mat tring.

2. Pbi v6i cac loai rau mau va ciy cong
nghiép

Cung v6i hoat dong gleo trong, thu hoach lua,
tinh den cudi thang, ‘cac dia phuong trén toan
quoc tlep tuc gieo trong cac cay mau vu dong
xuan dat hon 548 ngan ha, bang 91,7% so voi
cung ky nam trudce, trong do6 dién tich gieo trong
ngd dat 345 ngan ha, khoai lang dat 76,8 ngan
ha, san dat 119,2 ngan ha.

Dién tich gleo trong cay cong nghiép ngan
ngay vu déng xuan dat 258 ngan ha, bang 84,5%
so v&i cung ky nam trudc, trong do6 dién tich dau
twong dat 34,7 ngan ha, dién tich lac dat hon 132
ngan ha, dién tich mia dat gan 58 ngan ha, dién
tich thudc 1a dat 13,9 ngan ha, dién tich rau, dau
cac loai dat 493,5 ngan ha.

Phén 16n cac dién tich rau mau va cdy cong
nghiép c6 dién tich gieo trong it hon cflng k}‘l
nam ngoai la do lugng mua, sO ngay mua giam
nhiéu gay tinh trang thiéu nuéc nghiém trong
cho san xuat, dic biét 1 cac tinh Nam Trung B9,
Tay Nguyén va Nam B9 ngoai han con bi xam
nhdp man.

Céc trdn mua da cudi thang 3 dau thang 4 xay
ra tai cac tinh mién nui phia Bic va mién Trung
gdy nhiéu thiét hai cho laa, hoa mau va cy an qua.

Ché 16n bup hai & Moc Chéu, sinh truong
kém trén dat am trung binh. Ché 16n 14 that tha
nhat & Phu H, sinh truong trung binh, dat am.
Che Ba Vi dang nay chdi, sinh trudng trung binh,
dat am trung binh.

Cam ¢ Hoai Buc dang ra nuy, sinh truong
trung binh.
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Ca phé Eakmat dang dam choi, sinh truong
t6t. Ca phé Xuéan Loc dang hinh thanh qua, sinh
truong trung binh trén dat am.

3. Tinh hinh sdu bénh

Theo bao céo cua Cuc Bao v¢ thyuc vt, trong
thang 3 nhin chung cac loai bénh déu co xu
hudng giam, tuy nhién mét sé dich co phat sinh
tdng cao so voi cung ky ndm trude nhu den 1ép
hat, chudt, sdu nan.

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

- Bénh bac 14:Tong dién tich nhiém 11.154
ha, trong d6 di¢n tich nhiém ndng 3 ha. Bénh tap
trung tai cac tinh DPBSCL.

- Bénh d6m nau hai lta: Tong dién tich nhiém
477,6 ha, chu yeu bénh phat sinh tai cac tinh
bién Bién, Quang Nam.

- Bénh nghet ré lua: Dién tich bi nhiém 828 ha.

- Chuét: Tong dién tich hai 9.954,75 ha, dién
tich nhiém ngdng 370,8 ha. Chudt hai tai cac tinh
Bac Trung B9, Duyén Hai Nam Trung B0 va
DbBSCL.

- Pao 6n ¢6 bong hai lta: Dién tich nhiém
6.338 ha.

- Dao 6n 14 hai lta: Dién tich nhiém bénh
17.742 ha, dién tich nhiem nang 279 ha. Bénh
tap trung tai cac vung BDBSCL.

- Khé van hai lta: Bénh xuét hién & cac tinh
Duyén Hai Nam Trung B§ va DPBSCL vdi tong
dién tich 3.967 ha.

- Bénh den 1ép hat: Dién tich nhiém 23.170
ha. Bénh tép trung tai cac tinh DPBSCL.

- Rdy nau - rdy lung tring:Téng dién tich
nhiém 20.397 ha, trong do dién tich nhiém ning
279 ha, tap trung chu yéu tai PBSCL.

- Séu cudn 14 nho: Géy hai chu yéu tai cac
tinh DPBSCL véi tong di¢n tich nhiém 8.590 ha.

- Sau dyc than: Dién tich nhiém sau non 1.484
ha. Sau non gay hai chu yéu tai PBSCL.

- Nhén gié: Hai rai rdc ¢ céc tinh Dong Thap,
Bac Liéu, Pong Nai, Soc Tring voi téng dién
tich nhiém 2.820 ha.

. - Vang la: Hai rai rac ¢ cac tinh PBSCL voi
tong dién tich 6.834 ha, trong d6 dién tich nhiem
nang 102 ha.

TINH HINH THUY VAN

1. Biic B}

Muyc nude cac song thuong luu hé thong song
Hong - Thai Binh tiép tuc bién doi cham véi xu
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thé Xuong dan ha luu tlep tuc chiu anh hudng
boi sy di€u tiét ctia cac ho chua thuorng nguodn
va thiy triéu. Dong chay cac song suoi phd bién
nho hon trung binh nhiéu nim (TBNN) cting ky.

Dong chay & thuong luu song Gam dén hd
Tuyén Quang nhé hon TBNN la -4%; ha luu
song Lo tai Tuyén Quang nho hon TBNN -22%;
song Thao tai Yén Bai nho hon TBNN -34%;
den ho Son La 16n hon TBNN khoang 67% do
diéu tiét ciia ho Ban Chat, dén ho Hoa Binh lén
hon TBNN khoang 230% do dleu tiét cia ho Son
La; dong chay ha du song Hong tai Ha Noi cao
hon TBNN khoang 5%.

Trén séng Da, myuc nude cao nhit thang tai
Muong Lay 14 214,97 m (13h ngay 6) do anh
huéng nude dang tir hd Son La, thip nhét 1a
206,48 m (19h ngay 31); muc nudc trung binh
thang 14 212,23 m; tai Ta B muc nudc cao nhat
thang 1a 112,71m (10h ngay 16); thip nhat Ia
110,20 m (10h ngay 06), muc nudc trung binh
thang 1a 111,30 m. Luu lugng 16n nhat thang den
h6 Hoa Binh 14 2290 m*/s (1h ngay 31), nho nhat
thang 1a 50 m*s (7h ngay 03); luu lugng trung
binh thang 1240 m?s, 16n hon 230% so véi
TBNN (362 m3/s) cung ky. Lac 19 gio ngay
31/3, muc nude hd Hoa Binh 1a 110,00 m, thap
hon cung ky nam 2015 (115,22 m) 5,22 m.

Trén song Thao, tai tram Yén Bai, muc nude
cao nhat thang 1a 25,86 m (1h ngay 26); thap
nhat 14 24,57 m (19h ngay 22), myc nudc trung
binh thang la 24,87 m, cao hon TBNN cung ky
(24,21 m) 1a 0,66 m.

Trén song L6 tai Tuyén Quang, muc nudc cao
nhat thang 13 16,92 m (7h ngay 30); thap nhat
15,00 m (22h ngay 13), muc nudce trung binh
thang 13 15,65 m, thdp hon TBNN cung ky
(15,83 m) 12 0,18 m.

Trén sdng Hong tai Ha Noi, myc nude cao
nhét thang 1a 2,02 m (7h ngay 31), myc nude thap
nhit xudng mirc 0,28 m (07h ngay 11), myc nude
trung binh 14 1,31 m, thip hon TBNN (2,68 m) la
1,37 m, cao hon cung ky nam 2015 (0,99 m).

Trén hé thong song Thai Binh, muyc nudce cao
nhat thang trén song Cau tai Pap Caula 1,13 m
(7h ngay 17), thap nhat 12 -0,17 m (19h ngay 01),
muc nude trung binh thang 13 0,55 m, thap hon
TBNN cung ky (0,66 m) 1a 0,11m. Trén song
Thai Binh tai Pha Lai myc nudce cao nhat thang
12 1,28 m (5h ngay 18), thap nhit -0,26 m (3h
ngay 11), myc nude trung binh thang la 0,55 m,
thap hon TBNN cung ky (0,81 m) 14 0,26 m.

2.Trung B¢ va Tay Nguyén

TINH HINH KHi TUQNG THUY VAN

Muyc nudc cac song ¢ Thanh Hoa, Nghé An,
Ha Tinh c6 dao dong nho vao nhﬁ:ng ngay cudi
thang, cac song khac ¢ Trung B¢ va khu vue Tay
Nguyén xuong dan Trén mot s6 song da xuat
hién myc nude thap nhat trong chudi sb licu
quan trac cung ky nhu: song Vu Gia tai Ai
Nghia: 1,86 m (01h ngay 22/03); song Tra Khtc
tai Tra Khuc 0,10 m (7h ngay 23/03) rleng song
Cai Nha Trang tai Dong Trang xudng mtc: 2,97
m (7h ngay 26/03); song DakBla tai Kon Tum:
514,79 m (19h ngay 28/03), thap ky luc trong
chu01 s6 liéu quan tric.

Luong dong chdy trén cdc song chinh & Trung
B6 va khu vuc Tay Nguyén déu thiéu hut so v6i
TBNN cung ky trr 10 - 60%, riéng song Ca tai
Yén Thuong, song Cai Nha Trang tai Dong
Trang thiéu hut tir 75 - 90%.

Tinh hinh hd chta dén ngay 31/03:

HO6 chira thuy loi: Phan 16n cac ho chira thuy
loi vira va 16n déu dat trung binh tir 60 - 80%
dung tich thiét ké (DTTK); mot s6 hé & Khanh
Hoa, Ninh Thuén, Binh Thuan chi dat tu 25 -
50% dung tich thlet ké; mot s6 hd ¢6 dung tich
trir rat thap nhu: hd P4 Ban (Khanh Hoa) chi dat
14,3% DTTK, ho Song Biéu, Song Trau (Ninh
Thuan) chi dat tir 8 -14%; hd Ma DPanh, Phuéc
Trung (Lam Dong) dat khoang 17%.

Hb thuy dién: Tinh den ngay 31/03/2016,
muc nudc hiu hét cac hd chira ¢ Trung Bo va
khu vuc Tay Nguyén thip hon muc nuGe dang
binh thuong tur 1,5 - 8,0 m; mot s0 hd thap hon
rat nhiéu nhu Kanak 13,79m, laly 14,93 m, Dai
Ninh 15,93 m...; mgt s6 hd xap xi muc nudc chét
nhu ho Sé San 4 Ho6 Pa Mi .

Tai mot s6 tinh nhu Khanh Hoa, Ninh Thuan,
Binh Thuan, KonTum, Gia Lai va bac Lac da
xay ra tinh trang kho han thiéu nudc, anh huong
16mn dén sinh hoat va san xuat néng nghiép .

3. Nam B}

Muc nuéce séng Ctru Long bién doi theo tricu
va dat murc cao nhit thang vao ngay 28/3; trén
song Tién tai Tan Chau: 1,24 m, cao hon TBNN
cung ky: 0,31m; trén séng Hau tai Chau Pdc:
1,41m, cao hon TBNN cung ky: 0,46 m.

D6 man 16n nhat tai ving ha luu cac song
Nam B$ ¢ mutc 16n hon so v6i cung ky nam
2015 va xuét hién vao nura dau thang doi voi khu
vuc Tra Vinh va Bén Tre; cac noi khac xuat hién
vao nira cudi thang.

Trong thang, myc nudc trén song Pong Nai
bién ddi cham. Muc nude cao nhat thang tai Ta
Lai la: 110,05 m (ngay 10/3).

TAP CHi KHi TUQNG THUY VAN
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TiNH HiNH KHi TUQONG THUY VAN

PAC TRUNG MOT SO YEU TO KHi TUQNG

6 Nhiét o ( °C) Do 4m (%)
thu . R Cao nhét Thép nhét ,
TEN TRAM Trung | Chuan Trung | Thap
tu binh sai Trune | Tuveét . Trung | Tuyét . binh nhat | Ngay
binh | a6 | N | oan | ab | e
1 [Tam Puong 19,2 0,3 25,3 | 31,5 16 14,8 8,0 2 72 29 1
2 |Muong Lay (LC) 223 0,5 29,9 | 35,6 9 17,9 | 11,2 1 74 35 1
3 |SonLa 19,8 | -0,2 | 26,9 | 33,8 20 15,2 7,0 1 74 27 1
4 [SaPa 14,4 0,5 18,8 | 253 17 10,8 5,5 28 77 30 18
5 |Lao Cai 21,0 0,4 25,2 | 31,0 21 185 | 114 1 78 29 1
6 |Yén Bai 19,5 | -0,2 | 22,6 | 26,9 20 17,6 9,5 1 89 25 1
7 |Ha Giang 20,2 | -0,1 | 23,8 | 29,8 20 17,7 | 10,2 1 82 27 1
8 |Tuyén Quang 20,1 0,2 26,1 | 27,0 23 18,6 | 11,5 1 84 33 1
9 |Lang Son 179 | -0,3 | 21,4 | 28,5 9 15,7 7,0 1 85 31 1
10 [Cao Bé’mg 19,1 0,1 24,1 | 31,7 9 16,2 6,3 1 81 28 1
11 [Thai Nguyén 19,8 0,0 22,6 | 26,6 23 17,9 | 11,9 1 85 31 1
12 |Béc Giang 19,7 | -0,2 | 22,8 | 27,2 23 17,9 | 12,0 1 86 39 1
13 [Pha Tho 19,7 | -0,1 | 22,7 | 27,7 20 17,8 | 10,4 1 86 15 1
14 |Hoa Binh 20,6 | -0,1 244 | 29,5 21 18,2 9,8 1 81 31 1
15 |Ha Noi 20,3 0,1 22,9 | 26,9 20 18,5 | 14,3 12 83 36 1
16 |Tién Yén 18,7 | -0,2 | 21,5 | 27,3 23 16,7 9,8 1 92 55 1
17 |Bai Chay 19,2 0,0 21,6 | 25,5 9 17,6 | 12,7 1 87 54 1
18 [Phu Lién 189 | -0,2 | 22,0 | 25,2 19 17,2 | 12,8 12 92 58 1
19 |Thai Binh 19,2 | -0,3 | 21,7 | 25,6 23 17,5 | 13,6 1 89 50 27
20 |Nam Dinh 19,5 |1 -0,3 | 21,9 | 28,5 30 17,8 | 13,2 22 94 72 26
21 |Thanh Hoa 19,5 | -0,3 | 22,3 | 27,5 8 17,9 | 13,2 1 88 50 2
22 |Vinh 199 | 0,4 | 22,9 | 28,2 21 18,0 | 13,0 1 89 46 1
23 Déng Hoi 20,6 | -1,1 23,6 | 28,5 9 18,6 | 12,3 1 89 57 1
24 |Hué 224 | -0,7 | 26,8 | 36,4 9 19,5 | 14,9 1 91 57 9
25 |PaNing 234 | -0,7 | 26,6 | 30,4 18 21,6 | 16,6 1 84 60 30
26 |Quang ngai 23,7 | -0,7 | 28,8 | 33,0 21 20,9 | 17,3 1 84 58 30
27 |Quy Nhon 244 | -0,9 | 27,6 | 29,5 31 22,1 19,0 30 85 57 4
28 [Play Cu 239 1,2 32,0 | 36,1 19 18,6 | 12,4 1 69 22 6
29 |Budn Ma Thudt 25,0 0,3 33,1 | 37,6 20 20,1 15,4 1 69 29 5
30 |baLat 19,1 0,8 27,1 | 30,5 19 13,5 | 10,1 30 74 14 19
31 |Nha Trang 25,6 | -0,2 | 29,0 | 30,9 22 23,3 | 21,0 1 79 58 1
32 |Phan Thiét 26,8 0,3 30,7 | 33,5 20 239 | 22,1 19 78 62 18
33 [Viing Téu 27,5 | -0,3 | 30,9 | 32,5 25 253 | 223 1 75 55 1
34 |Tay Ninh 28,6 0,4 35,0 | 36,5 23 239 | 21,2 1 70 40 2
35 |T.P H-C-M 28,8 0,9 348 | 37,0 25 254 | 22,6 1 67 33 25
36 |[Tién giang 274 | -0,2 | 32,3 | 33,8 19 244 | 22,0 1 72 38 1
37 |Cin Tho 27,6 0,3 33,3 | 35,0 21 241 | 22,6 19 75 42 21
38 [Séc Trang 27,4 0,2 329 | 34,7 21 24,1 | 21,9 19 75 43 3
39 |Rach Gia 28,1 -0,1 | 32,5 | 33,6 25 244 | 22,7 1 60 49 25
40 [(CaMau 28,1 1,3 32,3 | 33,5 20 25,2 | 23,1 19 75 51 21
Ghi chu: Ghi theo cong dién khi hau hang thang (LC: Thi xa Lai Chau cit)
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TiNH HINH KHi TUQONG THUY VAN

CUA CAC TRAM THANG 3 NAM 2016

Lwong mua (mm) Luwong béc hoi (mm) Gio néng Sb ngay
, R S6 ngay lién tuc 86 , ) X Gié t?y kho
Tong | Chuan | Cao | Ngay ngay | Tong | Cao | Ngay | Tong | Chuan nong Mua
) sai nhat Khong | C6 m(;(; ) nhat ) sai Nhe | Manh Doéng | phun
mua | mua
67 -11 59 24 16 2 5 108 7 17 183 -20 0 0 1 0
23 -33 17 24 16 2 5 101 5 11 188 5 4 0 0 0
19 -21 16 24 22 2 3 84 7 9 193 23 0 0 1 2
27 -79 17 24 10 8 10 127 15 17 179 23 0 0 1 0
55 -5 49 24 17 2 6 100 6 1 110 5 0 0 1 0
66 -8 41 24 3 5 20 49 6 1 26 -19 0 0 1 17
33 -17 29 24 14 5 10 63 5 1 60 -14 0 0 1 5
36 -8 25 24 6 5 13 48 4 11 41 -14 0 0 1 12
27 -26 22 24 4 3 12 54 3 31 34 =27 0 0 1 12
21 -18 20 24 22 2 2 57 4 10 76 -3 0 0 2 0
53 -2 32 24 10 21 51 5 11 25 -24 0 0 1 18
53 35 35 24 5 6 16 48 5 11 28 -22 0 0 1 15
38 -12 24 24 5 13 40 5 1 27 -23 0 0 0 0
23 -4 17 24 23 2 4 51 4 1 44 -31 0 0 1 0
25 -19 14 24 5 3 13 50 4 1 23 -23 0 0 1 18
44 -8 34 24 6 3 12 39 3 1 26 -14 0 0 2 0
19 -24 8 24 6 4 13 55 5 1 22 -24 0 0 0 7
25 -23 10 24 6 10 15 35 5 1 27 -13 0 0 1 11
37 -9 28 24 5 9 15 35 3 1 24 -17 0 0 0 16
86 35 21 22 3 16 26 22 2 26 14 -30 0 0 1 15
14 =27 6 25 5 5 12 37 3 1 20 -35 0 0 0 17
11 -36 6 25 9 2 8 38 3 27 34 -30 0 0 0 2
16 -28 4 25 9 2 8 36 3 1 80 -18 0 0 0 0
25 -22 13 25 9 5 10 42 3 9 121 7 0 0 1 3
14 -8 7 2 24 2 3 74 4 25 160 -22 0 0 0 0
10 -28 9 27 22 3 5 73 3 21 179 -38 0 0 0 0
5 -19 3 2 12 2 4 97 5 1 221 -48 0 0 0 0
4 -24 4 10 21 1 1 102 6 20 275 0 1 0 1 0
- -22 - - 31 0 0 174 7 28 306 32 9 0 1 0
5 -45 4 10 18 1 2 90 6 19 249 -20 0 0 1 0
0 -32 0 11 20 1 1 141 8 1 251 -13 0 0 0 0
- -5 - - 31 0 0 144 8 28 307 -3 0 0 0 0
- -5 - 31 0 0 120 6 27 295 2 0 0 0 0
-26 - - 31 0 0 167 7 30 280 0 16 3 0 0
- -10 - - 31 0 0 156 7 30 254 -18 11 1 0 0
- -4 - - 31 0 0 130 6 25 299 -8 0 0 0 0
- -10 - - 31 0 0 111 5 28 306 18 0 0 0 0
- -13 - - 31 0 0 132 7 27 301 29 0 0 0 0
- -36 - - 31 0 0 124 6 28 262 21 0 0 0 0
- -34 - - 31 0 0 124 6 28 268 16 0 0 0 0
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TiNH HiNH KHi TUQONG THUY VAN
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Hinh 1: Ban d6 chuan sai nhiét dé thang 3 - 2016 (d6 C)
(Theo cong dién Clim hang thang)
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TiNH HINH KHi TUQONG THUY VAN
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Hinh 2: Ban do6 ludgng mua thang 3 - 2016 (mm)
(Theo cong dién Clim hang thang)
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TiNH HiNH KHi TUQONG THUY VAN

TOM TAT TINH HINH MOI TRUONG KHONG KHI VA NUOC
Thang 3/2016

1. Méi truwong khong khi (Bui va nwéc mua)

Tram y )

o Ctc Ha No6i Viét Tri ba Nang | Thanh pho

Yéu to Phuong (Lang) H6 Chi Minh
. (D (2 3) “4) )

?T‘;gnlﬁfn%;‘t’ﬁfn;‘;ng 4,49 8,69 8,22 2,63 6,57
pH 5,80 6,60 6,20 6,64
Po dandién  (uS/em) | 53,5 110,0 70,6 55,6
NH," (mg/L) 2,88 2,11 5,11 0,52
NO; (mg/L) 451 6,21 232 0,46
SO (mglL) 0,17 10,87 6,59 2,22
cr (mg/L) 2,10 2,48 1,30 13,27 Khéng
K’ (mg/L) 1,99 1,03 0,63 0,29 e
Na' (mg/L) 1,81 3.81 0,53 6,84
Ca”" (mg/L) 1,62 11,62 4,75 1,87
Mg (mg/L) 0,19 1,16 0,32 0,60
HCOy  (mg) 3,05 34,16 21,96 427

2. Mo6i trwomg nudc

2,1, Nuée song - ho chira

Tram Yén Ha Bén Bién Nha Hoa Tri

Bai Noi Binh Hoa B¢ Binh An

(6) () 3) 9) (10) (1 (12)

Song i . . Ho6 i

o Hong Hong Kinh bong | SaiGon | Hoa Ho
Yéu td Thay Nai Binh Tri An

Nhigtdo  (°C) 19,4 19,8 20,9 29,6 28,7 22,5 28,5

Tong sat  (mg/) | 0,13 | 024 | 0,13 0,45 211 | 0214 | 029

S04~ (mg/1) 6,96 5,45 10,53 3,46 897.8 2,44 5,77

Cr (mg/1) 5,45 2,74 4,76 9,9 6140 5,53 8,79
HCO5 (mg/l) | 1049 | 1013 100,0 21,47 | 7564 | 1342 | 29,28
bokiem  (me/l) | 1,720 | 1,660 1,640 0,35 1,240 | 2,199 | 0,480
Docimg  (me/l) | 1,810 | 1,713 1,904 0,28 31,38 | 2,084 | 0,464

Ca”' (mg/l) | 2529 | 2822 | 31,78 3,14 140,6 | 29,38 4,64

Mg™ mgl) | 667 | 3,70 | 3.87 154 | 2962 | 751 | 2.82

Si (mg/1) 6,12 6,13 5,35 1,13 4,35 5,95 0,96

TAP CHi KHi TUQNG THUY VAN
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2.2. Nuwée bién

TiNH HINH KHi TUQONG THUY VAN

w Hon Dau Bai Chay Son Tra Viing Tau

Yéu td (13) (Bii tim - 14) (15) (16)
Nhié¢tdo  (°C) 20,8-20,9 21,3-20,2 21,3-21,4 25,8-25,5
NH," (mgN/) | 0,161-0,155 | 0,139-0,142 | 0,098-0,06 | 0,013-0,012
NO5y’ (mgN/l) | 0,142-0,158 | 0,155-0,151 | 0,018-0,026 | 0,006 - 0,006
NO,’ (mgN/l) | 0,006-0,009 | 0,006-0,008 | <0,0003-0,001 | <0,002-0,002
PO, (mgP/l) | 0,015-0,013 | 0,017-0,014 | 0,024-0,018 | 0,005 - 0,004
Si (mg/l) | 1,932-1925 | 1916-1905 | 0292-0351 | 1,017-0,725
Cu (mg/l) | 0,002-0,005 | 0,003-0,005 | 0,0259-0,0264 | 0,0105 -0,0105
Pb (mg/l) | 0,001-0,001 | 0,001-0,001 | 0,0123-0,011 | 0,0085 - 0,0087
pH 8,19- 8,13 8,15-8,11 8,00 - 8,00 7.85 - 7,89
Pomin  (0/00) 184-93 28,5-13,0 27,1-29,9 30,4 - 30,8
Chi thich:

(1) Mua tong cong tir ngay 21 thang 03 dén ngay 28 thang 03/2016 & tram khi
tugng Cuc Phuong (pH do tai Phong thi nghiém sau khi nhan duoc mau).

(2) Mua tong cong tir ngay 07 thang 03 dén ngay 14 thang 03/2016 ¢ tram khi
tuong Lang (pH do tai Phong thi nghiém sau khi nhan dugc mau).

(3) Mua tong cong tir ngay 21 thang 03 dén ngay 28 thang 03/2016 & tram khi
tuong Viét Tri (pH do tai Phong thi nghiém sau khi nhén dugc mau).

(4) Mua tong cong tir ngay 29 thang 2 dén ngay 07 thang 03/2016 ¢ tram khi twong
Pa Nang.

(5, 6,7,8,9) Mau léy tai tram thuy van luc 7h00 ngay 15/03/2016.

(10, 11) Mau lay ¢ thugng luu dap lic 7h00 ngay 15/03/2016.

(12) S6 dau 1a ung véi ky tridu kém (16h00 ngay 7/03/2016) ¢ tang mat; sd sau 1a

g v6i ky triéu cudng 3h00 ngay 7/03/2016) & ting mat.

(13) S6 dau 1a ung voi ky tridu kém (16h00 ngay 7/03/2016) ¢ tang mit; sd sau 1a

g v6i ky triéu cuong (03h ngay 7/03/2016) & tang mit.

(14) Sb dau 1a tng vé6i ky tridu kém (21h05 ngay 14/03/2016) & tang mit; sb sau 1a

g véi ky tridu cuong (14h00 ngay 14/03/2016) & tang mat.

(15) Sb dau 1a ing vé6i ky tridu kém (08h30 ngay 10/03/2016) & tang mit; sb sau 1a

g véi ky tridu cuong (02h00 ngay 10/03/2016) & tang mit.

Nhéan xét

Moi trudong khong khi:

> Ham luong cac chat trong nudc mua twrong ddi cao hon cac thang mua mua.

Moi truong nudce:

> Nudc song - ho: Ham luong cac chit trong nude song - hd chua tuong ddi cao.
Tai tram Nha Be ham lugng cac chét (Fe, CI, S0,%>, Ca*, Mg%) cao hon cung
ky cac nim trude do nude bi nhiém man.

> Nuée bién: Ham lugng cac chat twong do6i thap. Tai tram Son Tra ham luong Cu,
Pb cao hon céc tram khéc.Tai tram Hon Du d6 man thép hon cac tram khac.
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