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DPANH GIA TAC PONG CUA BIEN POI KHI HAU
PEN NGUY CO NGAP LUT O TINH NGHE AN

Tran Hong Thai®, Hoang Vin Pai®, Luu Pirc Diing ®
(OTrung tdm Khi twong Thuy vin Qudc gia

@Vién Khoa hoc Khi twong Thiy van va Bién ddi khi hau

(Vién Chién lugc, Chinh sach Tai nguyén va Moi truong

thire to I6m doi véi cdc tinh ven bién & Viét Nam. Theo cdc kich ban BDKH va NBD,

Bié'n doi khi hdu (BDKH) khién muec nude bién dang (NBD) la mét trong nhitng thach

(B¢ Tai nguyén va Moi truong, 2009; 2012), Nghé An la mot trong nhitng dia phuwong
6 kha nang chiu anh huéng ndng né trong tuwong lai. Do vdy, két qud danh gid khd ndang ngdp lut

theo cdc kich ban cung cdp co sé khoa hoc quan trong phuc vu chién hrge phat trién kinh té trong

béi canh BDKH ¢ dia phwong. Tir do, viéc nghién cieu ddnh gid nguy co ngdp lut do BPKH trong
twong lai o khu viee ven bién Nghé An dvwoc thuce hién. Két qua tinh toan cho thd’y, dén 10% dién tich
cdc huyén ven bién Nghé An c6 thé bi ngdp lut vao cudi thé ky 21 theo kich ban BPKH trung binh.

Tir khéa: Ngdp lut, bién doi khi hdu.

1. Mé dau

Nghé An 1a tinh ndm & trung tdm khu vuc
Bic Trung Bo véi dién tich 16.490 km? va dudng
bo bién dai 82 km. Song Ca 1a hé thong song
chinh trong Tinh véi mat d¢ song sudi twong doi
day, ngén v6i doc db ra bién, day 1a diéu kién dé
hinh thanh I&i nhanh va manh (hinh 1). Khu vuc
nghién ctru thudc khi hau nhiét doi gié mua co

Hinh 1. Ban do khu viee nghién ciru

2. Phwong phap danh gia tac dfng cia
BPKH va NDB dén ngip lut

Bai bao trinh bay két qua danh gia tic dong
cua BDKH va NBD ¢ luu vyc song Ca thudc dia
phan Nghé An duya trén co s¢ st dung mo hinh
thity lyc MIKE 11 (hinh 2), MIKE FLOOD, dé
danh gia ngap lut trong cac diéu kién bién khac
nhau. Dé tinh toan ngap lut, m6 hinh s& mod

Nguoi doc phan bién: PGS. TS. Ngo Trong Thuin

nhiéu anh huong bai cac to hop thoi tiét khac
nhau gay mua 16n tao 14 sdm trén cac song trong
lwu vue. Trong bdi canh BPKH va NBD nhu
hién nay, tinh hinh mua cting nhu ngép lut s¢€
cang tro nén nghiém trong, do do, viéc danh gia
céc tac dong cua BDKH va NBD dén ngap lut
cua tinh Nghé An la mét trong nhiing nhiém vu
can thiét [3].

Hinh 2. Mang tinh toan thuy lyc trong mua lii
trén cac song trong mo hinh Mike 11

phong thuy lyc cho mua 1i va tinh toan dong
chay lii. Chi tiéu Nash duoc dung dé danh gia do
tin cdy ciia mo hinh trong hiéu chinh va kiém
dinh bo théng sb trong md phong dé hidu chinh
str dung nam 1978, con kiém dinh str dung két
qua cua nam 1988, cac gia tri Nash déu nam
trong gidi han cho phép (bang 1).
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Bang 1. Két qua hiéu chinh, kiém dinh mia li

Két qua hiéu chinh nim 1978 Két qua kiém dinh nim 1988
Vi tri l\c/l;‘tt Hmax (m) Qmax (m%) Hmax (m) Qmax (m°)
™D TT N D TT N | ™D TT N D TT N

Dua 1 249 [ 2457 | 0.87 | 9920 8980 | 0,85 | 24,97 | 24,51 | 0,88 | 8630 | 8570 0,89
Bara D6 Luong | 41 [ 2032 ] 19,85 | 0,88 19,88 | 19,58 | 091 9354

Yén Thuong 44 12,95 | 1232 | 09 | 13100 | 12947 [ 086 | 1221 [ 11,83 | 0,89 | 7230 | 7990 0,83
Nam Dan 49 10,16 | 971 0,88 9,44 | 941 0,84 8862
Cho Trang 63 737 | 7,09 0,9 6,96 | 6,74 | 094 12541
Bén Thuy 70 5.8 5,68 0,93 532 | 539 0,9 12504
Linh Cam 94 788 | 754 | 082 73 7,31 0,91 6677

TT: Thuc do, TT: tinh toan: N: Nash

3. Kich ban BDKH ¢ tinh Ngh¢é An

Kich ban bién d6i nhiét do va lugng mua cho
tinh Ngh¢ An dugc xay dung dua trén kich ban
BDKH va NBD cho Vi¢t Nam cap nhat nam
2012 cua B¢ Tai nguyén va Mai truong [1], su
dung kich ban phat thai trung binh B2 véi céac
dac diém sau:

Nhiét do0 & Nghé¢ An c6 xu hudng tang, dac
biét ting manh nhat vao mua kho. Nhiét do trung
binh nim dén nam 2020 ting 0,5°C, nim 2030
12 0,7°C va nam 2050 c6 thé ting tir 1,0 - 1,4°C.
Do su gia ting ctia nhiét do kha rd rét, dan t6i bdc
hoi tiém ning trén cac luu vue song cta tinh Nghé
An ciing ¢6 xu huéng ting. Luong bdc hoi tiém
nang thoi ky 2020 - 2039 tang tir 7,6 - 13,8%; thoi
ky 2040-2059 tang tur 13,7 -25,6%; thoi ky 2060
- 2079 tang tur 19,8 - 35,9%; thoi ky 2080 - 2099
tang tir 24 - 44,3% so véi thoi ky nén.

Luong mua cling c6 xu hudng ting 1én,
nhung khong dong déu trong nam. Lugng mua
mua kho cé xu hudng tang tir 0,6 - 2,6%, nhung
c6 mot sb tram lai ¢ luong mua mua kho giam
nhe. Luong mua mua mua ting & hau hét cac
tram, phé bién tir 3,0 - 5,1%. Luong mua nam
tang tu 0,6 - 3,7%.

Theo kich ban B2, myc nudc vung bién Ngh¢
An ting theo thoi gian, dén nam 2020, NBD tir
7 - 8 cm va dén cudi cudi thé ky 21, NBD t&i 49
- 65 cm so voi thoi ky nén.

4. Tac dong ciia BDKH va NBD dén ngap
lut ¢ ha lwru ven bién tinh Ngh¢ An

a. Tac dong dén dong chay lii

Dudi anh hudng cua BDKH, qua trinh muc
nudc va luu luong tai cac vi tri trén hé théng
song theo thoi gian ngay cang ting. Két qua dy
bao muc nudc, luu lugng trén hé¢ théng song Ca
theo thoi gian dugc trinh bay ¢ bang 2.

Badng 2. Két qua gia ting murc nude theo cdc thoi ky twong lai (m)

Vi tri
Thoi ky Linh cam Dira Bén Thily | Cho Trang D6 Luong Yén Thugng
La
1% 0,09 0,1 0,09 0,09 0,11 0,05
A2020 5% 0,01 0,1 0,01 0,02 0,1 0,01
A2030 1% 0,12 0,14 0,12 0,12 0,15 0,08
5% 0,04 0,13 0,04 0,03 0,14 0,04
1% 0,2 0,22 0,2 0,19 0,24 0,13
A2 , , ) , , )
050 5% 0,1 0,22 0,11 0,1 0,22 0,08
1% 0,28 0,32 0,28 0,27 0,34 0,18
A 2070 5% 0,18 0,31 0,48 0,17 0,32 0,14
1% 0,38 0,42 0,39 0,36 0,45 0,25
A 2100 5% 0,26 0,4 0,31 0,26 0,43 0,2

Tu bang 2 ta théy, tai cac tram Chg Trang,
Linh Cam, Bén Thity muc nude déu ting manh
trong ca truong hop 1it 1% va 5%. Cu thé:

Pén nam 2020, muc nudc 16n nhat tai cac
tram vung ha Iuu tang tir 0,01 - 0,09 m so vdi

TAP CHi KHi TUQNG THUY VAN

thoi ky nén, trong khi d6, mac du dén nga ba Cho
Trang muc nudc 16n nhit ting 1én muc tir 0,02 -
0,09 m thi trén song Hao (nhanh tir song La) tai
tram Linh Cam van c6 sy gia ting muc nudc tir
0,0 1 - 0,09 m. Piéu nay cho thdy dién bién muc
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nudc bién thoi ky 2020 da c6 phan nghiém trong
50 v6i thoi ky nén.

- Thoi ky 2030, 2050 s& ¢ su khac biét 16n vé
muyc nudc so voi thoi ky 2020. Muc nudce 16n
nhét tai Bén Thuy va Cho Trang c6 thé ting tir
0,03 - 0,22 m va céc tram thugng luu nhu Yén
Thuong ciing tang 1én tur 0,04 - 0,13 m so véi
thoi ky nén.

- Pén nam 2070 co6 thé théy su tang ro rét tai
hau hét cac tram, muc nudc 10n nhit tai cac tram
vung thuong luu co thé tang 1én 0,14 - 0,34 m, con
tai Linh Cam ciing tang l1én 0,28 m so voi thoi ky
nén.

Pén nam 2100, muc nude 16n nhit tai cac
tram Bén Thuy, Cho Trang, Linh Cam ting 1én
t61 0,26 - 0,39 m so voi thoi ky nén, va cac vi tri
thuong luu cling gia tang tur 0,2 - 0,45 m.

Trén co s cac két qua tinh toan, két hop véi
mo phong chong xép da xdy dung ban dd ngap
lut cho tinh Ngh¢ An, trong do, d6 sau ngap dugc
phan thanh 3 cap: cap 1: <0,5 m; cip 2: 0,5 - 1 m;

Hinh 3. Ban do nguy co ngdp lut tai tinh Nghé
An ung voi lii 1%

Thoi ky 2050, trong trudng hop 1 1% va 5%
dién tich ngép lut tai huyén Quynh Luu va thanh
phé Vinh c6 su gia tang 16n. Trong d6, tai Quynh
Luu, ti 18 dién tich ngap cip 1 ndm trong khoang
tir 1,1 - 1,16%, cap 2 tir 1,11 - 1,71%, cép 3 tir
0,11 - 3,3% va thanh phd Vinh tir 0,27 - 1,67% &
cap ngap 1, tir 1,09 - 1,29% & cap 2, dic biét 1a
cap 3 véi 1,69 - 3,43% ti 1¢ dién tich c6 nguy co
ngap so v6i thoi ky nén.

NGHIEN CUU & TRAO POI

cap 3: >1 m. Mot s6 ban dd nguy co ngap lut
theo cac thoi ky nén, 2020, 2050, 2100 ung voi
1ii 1% duogc dan ra trong hinh 3.

b. Tac dong dén ngap lut

Di¢n tich cac vung ngap lut dugc tinh todn
trén co s& chong xép cac ban do hanh chinh va
ban d6 ngap lut. Ban d6 ngap lut cho cai nhin
tong quan vé tinh trang ngap lut va duoc biéu thi
dudi dang ti I¢ di¢n tich cac huyén c6 nguy co
ngap lut theo cac thoi ky.

Nguy co ngap lut ¢ tinh Ngh¢ An tang rd rét
theo thoi gian. Trong d6 cac huyén ludn ludn co
nguy co bi ngap lut trong tuong lai 1a Dién Chau,
Nghi Loc, Quynh Luu, thanh phé Vinh va thi xa
Cira Lo; ddc biét thanh phd Vinh 14 noi c6 kha
nang bi ngap lut nghiém trong nhat (hinh 4).

Nhin chung, thoi ky 2020 va 2030 xét theo 1
1% va 5%, dién tich ngap lut tai thi xa Ctra Lo hau
nhu khong c6 su bién dong dang ké, chi dao dong
trong khoang 0,1% so véi thoi ky nén.

Tin it Pz5%

Tin st P=i%

Hinh 4. Tang ti ¢ dién tich c6 nguy co ngdp lut
tai cac huyén qua cac thoi ky twong lai so voi
thoi ky nén

Thoi ky 2070, tai huyén Dién Chau c6 sy gia
tang dang ké so véi cac thoi ky trude, véi truong
hop L 1% véi 2,27% ti 1€ dién tich c6 nguy co
ngdp cip 3. Bén canh d6, huyén Quynh Luu
cling c6 ti 18 dién tich ngap dang ké trong ca lii
5% va it 1% véi cap ngap 1 gia ting tir 0,4 -
1,97%, cap ngap 2 tir 0,34 - 1,72%, cap ngap 3
tir 0,23 - 4,83% so vé6i thoi ky nén. Ty 1é dién
tich co nguy co ngap gia tang tai thanh phd Vinh

TAP CHI KHI TUQONG THUY VAN
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trong trudng hop 1 1% so vé6i thoi ky nén ciing
cao hon rat nhiéu v&i cAp ngap 3 1a 3,77%, cip
ngap 1, 2 tir 2,06 - 2,2%.

Dén thoi ky 2100, kha nang ngap lut ting 1én
té1 18,61% so voi thoi ky nén. Bén canh do, tai
thanh phd Vinh muc gia ting trong ca 3 cip ngap
V61 2,24% & cap 1, tang 3,17% & cap 2 va 4,29%
& cap 3 so vai thoi ky nén.

5. Két luin

Nguy co ngép lut trén dia ban tinh Nghé An
ngdy cang gia tang nghiém trong d6i voi ca i
1% (100 nam lap lai) va 5% (20 nam 1ap lai). Binh
1ii tai cac tram trén hé thong séng Ca c6 su gia ting
nhanh chéng theo thoi gian, nhat 1a cac tram khu
vuc thugng Iuu nhu Yén Thuong, Dtra, P6 Luong,
t6i thoi ky 2100 ¢ thé ting so vai thoi ky nén t6i
26 cm (lii 5%) — 40 cm (Iit 1%). O ha luu tai Cho
Trang, dinh 1 gia tang t&i 26 cm (14 5%) - 36 cm
(18 5%); Dinh 1t tai Linh Cam trén song La tang

dén 38cm so véi thoi ky nén.

Dua vao céac ban dd ngap lut co thé théy trén
tinh Nghé An c6 dén 14 huyén c6 nguy co ngap
lut nghiém trong trong tuong lai, dic biét d6i voi
I&i 1%. Nhin chung, dién tich cac huyén c6 nguy
co ngap lut trong twong lai c¢6 thé vuot qua muc
10% so véi téng dién tich huyén. Trong do, cac
huyén ngap nghiém trong nhét la cic huyén ven
bién nhu Hung Nguyén, Dién Chau, Quynh Luru,
Nghi Loc va thanh phé Vinh. Cuy thé, dén thoi ky
2100, ti I¢ dién tich c6 nguy co ngap tai Hung
Nguyén 1én téi 77,65%, tai thanh phd Vinh 1a
42,85%, tai Dién Chau la 27,57%, Nghi Loc va
Quynh Luu c6 nguy co ngap thap hon, khoang
16%. Bén canh d6, huyén Nam Pan tuy khong
phai 1a mot trong cdc huyén ven bién nhung
trong tuong lai cling 1a viing c6 nguy co ngap lut
nghiém trong voi ti 1€ dién tich ngap lut tinh dén
thoi ky 2100 c6 thé 1én dén 44,36%.

Tai liéu tham khao
1. Bo Tai nguyén va Mbi trudng (2012), Kich ban bién doi khi hdu va mede bién ding cho Viét

Nam, Ha Noi.
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va ung pho, Nghé An.

ASSESSMENT OF CLIMATE CHANGE ON INUNDATION IN NGHE AN

Tran Hong Thai’, Hoang Van Dai @, Luu Duc Dung®
(UNational Hydro - Meteorological Service
@Vietnam Institute of Meteorology, Hydrology and Climate change
(®National Scientific Program to Respond to Climate Change

Abtracts: Sea level rise due to climate change is one of the great challenges to coastal

provinces. Actually, reports of climate change and sea level rise scenarios (MONRE, 2009; 2012)
showed that, Nghe An is one of the province would be greatly impacted by sea level rise due to cli-
mate change in the future. Therefor, detail inundation assessment results under climate change sce-
narios in the future provide important basic information for strategy of social-economic
development of Nghe An. From this, the research of inundation due to climate change over coastal
areas of Nghe An province was implemented. Our research results showed that, by the end of 2 1st
century, the inundation area would be 10% area of coastal districts in Nghe An province under
the medium scenario.

Key words: Inundation, climate change.
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XAC PINH MUC PO DE BI TON THUONG
CUA THANH PHO PA NANG TRONG LINH VUC GIAO THONG
VA PO THI DO TAC PONG CUA BIEN POI KHi HAU
VA NUOC BIEN DANG

Tran Duy Hién, Trin Hong Thai®, Hoang Vin Pai® va Lé Thi Kim Ngan®
(MVy Khoa hoc va Cong nghé - B6 Tai nguyén va Moi truong
@Trung tim Khi twong Thay van qudc gia
®Vién Khoa hoc Khi twgng Thily van va Bién doi khi hau

quan trong doi voi cac quoc gia chiu tac dong manh mé nhu Viét Nam va dac biét voi

Bié’n d6i khi hdu va nuée bién ding (BDKH&NBD) hién nay dang la vin dé hét sirc

cde dé thi ven bién nhw Pa Nang. Toc do phdt trién kinh té - xa hoi ciia Pa Nang dang

ting, theo dé hé thong giao thong va do thi (GT&DPT) ngdy mdt phdt trién va mé réng vé ca khéng

gian va quy mé. Hé thong GT&PT bj tac dong va ciing dé bi ton thiwong trude nhitng tac dong cia
BDKH&NBD. Vi viy, viéc danh gic muye dé dé bi ton thwong cia hé thong GT&DT trude nhitng tic
déng ciia BPKH&NBD sé cho cdi nhin tong quan trong qud trinh ldp quy hoach phat trién linh viee

GT&DT néi riéng va kinh té - xd héi néi chung. Bai bdo sé trinh bay két qua dinh lwong vé mirc dg
dé bi ton thiong do BDKH&NBD trong linh viee GT&PT cuia thanh phé Pa Nang.
Tir khéa: Giao théng, bién doi khi hdu, tinh ton thuong.

1. Pit van dé

BDBPKH&NBD dang 1a mot van dé dugce toan
cAu quan tim va thyc té cho thay tac dong tiém
tang cua BDKH&NBD tai cac khu vuc khac
nhau trén trai dét, dgc biét la cac do thi ven bién
ngay cang 10 rét. Theo Co quan M6i truong chau
Au (EEA, 2012), co s6 ha ting n6i chung va dic
biét 1a h¢ thong GT&DT rat nhay cam véi nhiing
thay dbi vé khi hau. Mit khac danh gia tinh dé
t6n thuong do BDKH&NBD 1a mot trong hai
van dé thiét yéu trong viéc lap ké hoach thich
ung trong tuong lai.

Viéc nghién ctru tinh d& bi ton thuong trong
bdi canh bién BDKH gop phan giai quyét nhu
ciu cho viéc thich ing 14 van dé duoc nhiéu nha
khoa hoc va quan 1y quan tdm. Theo bdo cdo
trong Cong udc khung cua Lién hop qubc vé
Bién d6i khi hau (UNFCCC) c6 "Tdéng quat vé
phuong phap va cong cu dé danh gia tac dong va
tinh dé bi ton thwong cua bién ddi khi hau",
phuong phap, cong cu dé danh gia tinh d& ton
thuong do BDKH ngay cang trd nén siu sic va
tinh ing dung cang dugc phd bién, nhiéu cach

Nguoi doc phan bién: TS. Nguyén Ba Thity

tiép can khac nhau da dugc phat trién. Theo quan
diém cuia IPCC (2007) [4], tinh d& bi t6n thuong
la ham cua dg phoi 19, d§ nhay va kha nang thich
ung (V=A(E, S, AC). Do chua dua ra dugc mot
ham toan hoc chinh xac vé tinh d& bi ton thuong
nén viée ap dung cac khai niém nay c6 thé duoc
hiéu theo nhiéu cach khac nhau: Vi du, t6 chirc
CARE tép trung vao cac khia canh chét lugng
clia viéc giai quyét cac nguyén nhan co ban cia
ton thuong tai cac quy mo (tir trung wong dén
cac ho gia dinh/c4 thé) [5]; Tinh d& bi ton thuong
thuc t& dén hanh dong ung pho (V2R) d nhan
manh ban chét dong luc va mang tinh chu ky cua
viéc xay dung kha ning phuc hoi trudéc BDKH
[7]. Khung toan dién nhit dé danh gi4 tinh d& ton
thuong véi BDKH cua IUCN ciing tap trung vao
viéc thu thap dir li¢u dinh tinh tir cac cong d(‘?)ng
va dit liéu khoa hoc [6]. T6 chirc Tearfund di tich
hop dinh luwong rui ro gay ra boi nhiéu mdi nguy
hiém lién quan dén khi hau, cho phép uu tién va
lya chon cac giai phap thich ing [8]. Tuy nhién,
cong bd cua Tearfund chi dung lai & 4o, va
khong phat trién mot cach dinh lugng tinh dé bi
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t6n thuong tong thé va giai phap thich tmg. Vién
Qudc té vé Phat trién Bén viing (USD) phat trién
cong cu CRiSTAL (Céng cu sang loc rui ro dua
vao cong dong - Thich tng va sinh ké), nhu 1a
mot twong tac dé timg budc dinh lwong cac thanh
phan sinh ké lién quan dén mdi nguy hiém. Tuy
nhién, trong tam dugc dat rat nhiéu vao mbi
nguy hiém, chién lugc d6i phé hon 1a thich ung,
va tac dong ddi vai cac du an hién o, chir khong
phai cong dong.

Da Néng hién nay 14 d6 thi ven bién c6 chi sb
canh tranh ning luc ding dau ca nudc trong
nhiéu nim. Pay ciing 14 noi ¢o vi tri chién luoc
trong giao thuong qudc gia va qudc té, nam &
trung do cua truc giao thong Bic - Nam vé
duong bo, duong sit, dudng thiy, dudng hang
khong va 1a cira ngd ra bién ctia Tay Nguyén va
Nude Cong hoa dan chi nhan dan Lao. Hé thong
co s& ha ting GT&DPT ciing ngdy cang phat
trién. U'sc tinh dén ndm 2030 dan s6 va dién tich
d6 thi tang 2,5 1an so véi thoi diém hién nay [2].
Nhu vdy, Pa Néng sé& 1 thanh phd d& bi ton
thuong trudce tac dong cia BDKH&NDB, nén
viéc xac dinh chi s6 danh gia myc do dé bi ton do
BBDKH&NBD 1a viéc can thiét dé phuc vu cho
cong tac thich Gmg va 1ap cac quy hoach ké
hoach phat trién trong twong lai. Bai bao sé trinh
bay két qua xac dinh chi sb ton thuong dbi véi
linh vuc GT&DT ciia thanh phd Pa Ning trude
tac dong cia BDKH&NBD.

2. Phwong phap xdy dung bd chi so ton
thwong

B6 chi s6 ton thuong s€ dugc xac dinh cho
cac quan/huyén cua thanh phd Da Néng (khong
tinh huyén Pao Hoang Sa). Nhu vay cac vung
duoc lua chon bao gf)m 7 quan (Hai Chau,
Thanh Khé, Son Tra, Ngii Hanh Son, Lién
Chiéu, Cam L&) va huyén Hoa Vang. Viéc lya
chon vung nay s¢€ tao diéu kién thuan loi trong
viéc xac dinh cac tham sb dé xay dung bo chi )
cling nhu ing dung két qua trong cac quy hoach
ké hoach trong twong lai ciia Pa Ning.

Trong nghién ciru nay,phuong phép trong s6
khong bang nhau cta Iyengar & Sudarshan duoc

TAP CHi KHi TUQNG THUY VAN

sir dung dé xac dinh chi s6 danh gia mirc d6 tén
thuong ctia Pa Nang trong linh vuc GT&DPT do
tac dong cuia BDKH &NBD. Phuong phap nay
dua trén co sé thong ké va cling rat phu hop cho
viéc phat trién da chi s6 tén thuong do BDKH
duoc Iyengar va Sudarshan (1982) dé xuat, mot
chi s6 tir da dir liéu va sau d6 st dung dé xép
hang cac huyén theo kha ning kinh té. Viéc xac
dinh chi s6 danh gia mac do ton thuong trong
linh vuc giao thong s€ dugc chia thanh 3 nhom
nhan té:

(1) Nhom nhan t6 tac dong (E): Tac dong hay
mirc do 10 dién dugc dinh nghia thong qua tac
dong cia BDKH ¢ Da Néng bao gom cac loai
hinh thién tai va cac yéu t6 khi hau cuc tri. Cac
tham s giai doan nén (2012) dugc thong ké tir
cac dit lieu thuc té va noi suy cho tirng vung tinh
toan qua phan tich xu thé tic dong cua BDKH
bang cac dir liéu thong ké khi tugng thily van
thuc té. Cac tham s6 tuong lai s& duoc lay tir kich
ban BDKH&NBD cua Bo Tai nguyén va Méi
truong da cong bd nam 2012 [1]. Qua thdng ké,
nghién ctru dd dua ra dugc 8 tham s6 14 hé qua
truc tiép do tac dong ciia BDKH tng vai cac giai
doan (nén ndm 2012 (bang 1), 2020, 2030, 2050
va 2100).

(2) Nhém céc nhan té thé hién mic d6 nhay
cam, d& thay d6i do BDKH (S), bao gom: cac
loai ddi twong d& chiu anh hudng nhu dan sb,
dién tich dan sd; Cac dbi tuong chiu anh hudng
nhu: dién tich do thi bi ngap, ti 1¢ cac loai duong
ngap, dan sé bi anh hudng boi ngap lut, nude
bién dang, xam nhap man. Vi¢c xac dinh mac do
phoi 10 dudi tac dong cia BDKH dugc thuc hién
bang cach ap dung GIS dé 1ap ban d6 dy béo cac
nguy co (ngdp lut va xdm nhap man) dén diéu
kién co s ha tang giao thong va do thi. Cac ban
d6 nguy co dugc xay dung dua trén kich ban
BDKH céc giai doan nén, 2020, 2030, 2050,
2100. Céc tham sb vé dan sb va dién tich do thi
duogc xéac dinh tir cic quy hoach phat trién kinh
té - xa hoi va noi suy theo xu thé phat trién.
Nghién cuu da xac dinh dugc 11 tham sb nhay
cam (bang 2).
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Badng 1. Céc tham s6 tic dong (E) tai Pa Néing — giai doan nén (2012)

Ky | Hai | Thanh | Son |Ngii Hanh| Lién 2 N
Chi sb hiéyu Chiu | Khé | Tra |  Som | Chigy |Cim1Lé|HoaVang
Lwgng mua nim (mm) E1 | 2657 | 2240 | 2211 2322 | 2343 | 2303 2701
$6 ngay mua 16n trong nim (>50mm) E2 13 13 13 13 13 13 12
Nhiét d§ trung binh nim E3 | 258 | 258 | 259 25,8 257 | 257 25,4
Nhiét d§ cao nhit ngay trung binh nim (°C) | E4 | 277 27,8 27,9 27,7 27,8 27,7 27,7
Nhiét d§ ngay cao nhit miaa hé (°C) E5 | 36,0 35,1 35,2 35,9 35,3 35,9 35,5
Nhiét dé ngay thip nhit trung binh nim E6 | 265 | 263 | 267 26,5 256 | 26,1 245
Nhiét d9 thip nhit mia déng ("C) E7 | 233 | 230 | 234 233 224 | 229 21,1
S6 ngay nz’ing néng trong nam (tx>35°C) E8 43 42 41 45 43 43 46
Bang 2. Bang cac tham so do nhay (S) cho linh vuc GT&PT tai Pa Nang — giai doan nén (2012)
. en . Hai Thanh | Son Ngil Lién 2 ~| Hoa
Chi tiu Kyhitu| cpsu | Kne | Tra Héml% Son| Chibu |“A™ L8| vang
Til¢ Dién | Cip1 3,10 1,53 | 131 0,15 0,26 5,68 2,28
tich dit do | Cép2 s1 5,80 3,96 | 185 0,49 0,46 9,19 3,50
thi bi ngdp | Cép3 70,70 | 92,66 | 92,03 | 48,40 6,86 | 62,69 | 84,68
S6 km dwong mon S2 5,11 198 [22,13 | 5502 | 5464 | 5850 | 390,17
Mat dg dan s6 S3 | 8689 | 19528 | 2373 | 1857 1864 | 2880 | 170
(nguoi/Km®)
Dan sb dé thi S4 | 202271 | 184340 [140741] 72665 | 147472 | 101506 0
Dién tich dé thi (ha) S5 2328 | 944 [5932] 39,12 | 7913 | 3525 0
Ti1¢ Puong | Cip 1 0 0 0 0 1315 1,7 0,13
quéc1obi | Cip2 S6 2,52 | 5465 | 0,085 0 22 4,855 | 026
ngip Cip3 4748 | 44,535 36,965 50 21,44 | 59,62 | 87,195
Tilé Puong | Cip 1 0,11 0,63 | 241 2,13 0,71 0,84 0,66
tinh19bi | Cép2 s7 0,23 1,19 | 1,65 2,80 1,29 1,62 0,69
ngip Cip3 22,55 | 1922 [ 2511 | 4232 1926 | 2031 | 28,61
Ti 1¢ Puomg Cép 1 0 0 0 0 4,02 2,76 7,22
it bi ngap |CaP 2 S8 0 0 0 0 5,39 8,86 3,04
PP Cép3 0 100 0 0 4431 | 7723 | 81,09
Tile¢ Puong | Cip1 5,38 198 | 1.43 1,72 2 0 0
phd bingap | Cip2 S9 10,69 6,68 2,65 3,02 4,14 0 0
Cip3 58,38 | 896 | 8049 | 82,82 | 4881 0 0
Ti 1& Dan s6 bi anh
hwéng béi ngap lutdo | S10 74 84 87 70,56 | 8579 | 72,84 | 5641
lii + NBD
Ti I¢ Dén s6 bi anh
hudéng do xAm nhép S11 0 0 0 45 56 50 12
min

(3) Nhom céc nhén t6 thé hién kha nang thich ~ dién, giao thong, nhan Iyc,...(bang 3). Cac tham
g ddi voi tac dong cia BPKH (A), bao gdm  s6 twong lai duoc dugc xac dinh trén co so quy
co ¢d ha ting nhu dd dai duong giao thong, sd  hoach phat trién cta ting quén, huyén.
nha kién ¢4, sb lugng trang thiét bi, mang ludi

Bdng 3. Bang chi tiéu itng phé (A) trong linh viee giao théng & dé thi trong giai doan nén (2012)

Chi s6 ime bhé Ky | Hai | Thanh | Son |[NgiHanh| Lién | Cim | Hoa

! gp hiéu | Chau | Khé | Tra Son Chiéu | Lé | Vang
S6 km dwing 6 to Al | 39781 | 5.639 | 36,942 | 20465 | 34,146 | 13,561 | 50,401
Sb km dudng tinh 1 A2 0 0 0 9337 | 3.919 0 | 82,936
S6 km duwdng sit A3 0 0,264 0 0 20,576 | 7,265 | 6,255
S km duong phd A4 | 56241 | 29.944 | 15575] 3915 | 6485 0 0
E‘a'ye Din duge sir dung nuge |5 | g 83 86 79 81 85 63
Til¢ thon c6 h¢ thong thodt |\ | g 85 87 78 80 75 65
nudc thii chung
Ti ¢ gia dinh c6 di¢n lwdi A7 | 85 82 98 80 95 90 73
quoc gia

Céac tham sb sau khi duoc thu thap déu duoc  dugc chudn hoéa trude khi tinh toan. Trong
thdng keé theo cac thu nguyén khac nhau, vi thé  nghién ctru ndy da sir dung phuong phap danh
khi str dung trong mot ham quan hé can phai  gia chi s6 phat trién con nguoi (HDI) cia UNDP

TAP CHI KHI TUQONG THUY VAN
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(2006) dé chuan hoa, dua vé khoang cho phép tir
0-1. Trong do, vi¢c trude hét 1a can phai xac dinh
mbi tuong quan gitra cac tham s6 voi tinh dé bi
ton thuong:

+ Quan hé thuan tinh dé bi ton thuong tang
lén/giam xudng tuong tmg véi sy ting 1én/giam
xudng cua cac gia tri tham s tuong Gmg vai cac
tac dong (s dung cho nhom nhan t6 tac dong va
nhay cam).

Xx; —min, x;,

Xij = - =
max; x,, — min, xij

~ (1)

+ Quan h¢ nghich: 1a tinh d& bi ton thuong
tang 1én/giam xudng véi sy giam xubng/ting 1én
clia cac gia tri tham sb tuong ung véi kha ning
ung pho.

max; Xi/. - Xi/.

Vi = .
max, x, —min, x,

2)

Trong d6: i =1,2,... M véi M 1a s6 ving (v6i
truong hop tinh toan trong nghién ctru la 7
vung), j = 1,2,...K véi K 1a s6 tham s6 trong
nhom tinh tén thuong.

Mirc d6 ton thuong riéng cia mdi nhém nhan
tb s& duoc tinh toan nhu sau:

Véi M= 7 ving va gia sir ¢6 K 1a s6 chi tiéu
trong nhom tinh thuwong va x; (i=1,2,...M;
j=1,2,...K) 1a cac gia tri dugc chuan hoa. Mtic
d6 bi ton thuong trong mdi nhan t6 (E, S, A) cua
vung thi i, goi chung 1a » dugc xac dinh theo
mot tong tuyén tinh ciia x;j nhu sau:

Y
Y= 2 WX )
J= K
Trong d6 0 <w <1 va ;Wf “la nhitng trong
s6. Theo phuong phap cua Iyengar va Sudarshan

thi cac trong sb duoc gia dinh 1a ti 1¢ nghich voi

phuong sai cua chi tiéu dé bi ton thuong. Theo
do, trong sb6 dugce tinh theo cong thuc:

W/.: <
var(x, ) )
Vo1
-1
o (5)

]'Z; lv?r(xij)

+ Sau khi tinh toan chi s6 ton thuong cho mdi
linh vuc Ei, Si; A, lai tiép tuc chuén hoa thuan
va sau do tinh toan trong s cho timg linh vuc
theo cong thuc (4) dugc we, ws, wa l1a trong sb
cuia cac chi sd tac dong, do nhay va kha ning
chéng chiu.

0<Vi<0,20: RT Tén thuong rit thip

0,20 <Vi<0,40: T Tén thuong thip

0,40 <Vi<0,60: | TB Tén thuong trung binh

0,60 <Vi<0,80: ©
0,80 <Vi<1,00: -

Trong do: we + ws + wa= 1

Tén thuong cao

Tén thuong rat cao

(6)
+ Két qua chi s6 d& bi ton thuong cho mbi
khu vyc quan (huyén) tuong ung cho ting linh
vuc ¢ day dugc tinh theo cong thuc sau:
Vi= Eixwe+ Six ws+Aixwy 7

Trong d6 ¥; 1a chi s d& bj ton thwong tinh cho
vung i.

Viéc phan cip mirc d6 ton thuong s& sir dung
ham phan b déu nhur sau:

3. Két qua dinh lwgc mirc d§ dé bi ton
thwong ciia thanh phé Pa Ning trong linh vure
GT&DT truc BDKH&NBD

Két qua tinh toan trong sé cho cac tham s
(bang 4) va mdi nhom nhén t6 (bang 5):

Bang 4. Cdc trong so cua cdc tham so cua cac nhom nhan to cdc giai doan
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gg; (zfg’lnz) 2020 | 2030 | 2050 | 2100 tclch; (2“0"’;12) 2020 | 2030 | 2050 | 2100
E1 | 0,110 | 0,114 | 0,115 | 0,111 | 0,108 | S6 | 0,097 | 0,150 | 0,148 | 0,150 | 0,147
E2 | 0,118 | 0126 | 0,128 | 0,126 | 0,123 | 87 | 0,099 | 0,129 | 0,128 | 0,126 | 0,130
E3 | 0,144 | 0,150 | 0,152 | 0,147 | 0,136 | S8 | 0,076 | 0,104 | 0,111 | 0,114 | 0,113
E4 | 0,134 | 0,092 | 0,091 | 0,095 | 0,107 | $9 | 0,082 | 0,114 | 0,115 | 0,117 | 0,110
E5 | 0,105 | 0,106 | 0,106 | 0,110 | 0,109 | S10 | 0,094 | 0,129 | 0,129 | 0,126 | 0,126
E6 | 0,129 | 0,134 | 0,135 | 0,138 | 0,143 | S11 | 0,073 | 0,099 | 0,100 | 0,099 | 0,099
E7 | 0129 | 0134 | 0,134 | 0,137 | 0141 | A1 | 0,142

ES | 0,131 | 0,143 | 0,140 | 0,136 | 0,133 | A2 | 0,137

S1 | 0,096 | 0,144 | 0,139 | 0,139 | 0,146 | A3 | 0,137 | 0,000 | 0,000 | 0,000 | 0,000
$2 | 0,095 A4 | 0,138 | 0,000 | 0,000 | 0,000 | 0,000
$3 | 0,095 | 0,130 | 0,130 | 0,128 | 0,129 | A5 | 0,150 | 0356 | 0,358 | 0,359 | 0,368
S4 | 0,097 A6 | 0,153 | 0334 | 0338 | 0339 | 0346
S5 | 0,096 A7 | 0144
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Bang 5. Gia tri cdac trong 56 cho linh vue GT&DT

nén (2012) 2020 2030 2050 2100
We 0,174 0,223 0,237 0,243 0,227
Ws 0,516 0,491 0,401 0,514 0,534
Wa 0,310 0,286 0362 0,243 0239

Chi s danh gia mirc d6 ton thuong trong linh vuc GT&DT cua Pa Néng duoc xac dinh trong

bang 6, Hinh 1.

Bdng 6. Chi s6 dé bi ton thuwong cho linh viec giao théng & dé thi qua céc giai doan

Giaidoan | Chisé |HaiChau Tllg:;h Son Tra Ng‘;gj‘“h (Ii:f:u CimL¢ |Hoa Vang
E 1584 | 1,62 | 1508 1,545 1507 | 1,627 | 099
‘ s 0416 | 0553 | 0419 0,408 0481 | 0523 | 0338
(gfl‘;) 4 0463 | 0604 | 0416 0,693 0402 | 0616 | 0,680
Micds | C C C C C C B
E 1778 | 2,039 | 1399 1,616 1623 | 1655 | 0770
s 0525 | 0781 | 0375 0473 0536 | 0538 | 0,189
2020 4 0370 | 0303 | 0,000 0,486 0229 | 0313 | 1,000
; REE o
Micds | C RC B C C C B
E 1674 | 2030 | 1385 1477 1369 | 1576 | 1721
s 0478 | 0781 | 0371 0413 0414 | 0503 | 0508
2030 4 0368 | 0311 | 0,000 0,479 0224 | 0320 | 036l
V EE R
Micds | C RC B C B C C
E 1970 | 1388 | 1,558 1,341 1542 | 0974 | 1728
s 0759 | 0364 | 0434 0,406 0494 | 0207 | 0509
2050 4 0307 | 0000 | 0489 0,222 0203 | 1000 | 0262
v |
Micds | RC B C B C C C
E 1714 | 1920 | 1377 1,616 1354 | 1543 | 0874
s 0507 | 0738 | 0334 0,448 0448 | 0527 | 0316
2100 4 0265 | 0246 | 0,000 0,472 0220 | 0287 | 1,000

=Nin =2020 =2030 =2080 =2100

Hinh 1. Biéu do chi sé dé bi ton thuwong GT&DT cac giai doan tai Da chng
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0<Vi=020 Ti theong rit
A | Ton tharm,
050 [ Tonthumgen |

[0.20 <Vi<0.40
Tom tharmg trung bish

Hinh 2. Ban do ton thwong trong linh viee giao théng & dé thi cac giai doan

4. Két luan

Tir két qua tinh toan tinh dé bi t6n thuong tai
Pa Nang cho linh vie GT&DT c6 thé thy gid tri
ton thuong nam trong khoang 0,4 - 0,95, da phan
& muc ton thuong cao. Piéu nay dugc giai thich
cho viéc ¢6 nhiéu cac chi tiéu vé dién tich giao
thong ngap lut dudi tac dong cua BDKH.

Trong cac quan, huyén thi Thanh Khé 1a quan
c6 chi tiéu ton thuong cao nhét & nhiéu giai doan,
day cling 1a quin c6 nhiéu ton thuong vé dién
tich giao thong bi ngap lut so vdi cac quan con

lai. Bmg thtr 2 1a quan Hai Chau, cac chi tiéu
t6n thuong & cac giai doan déu nm & muc cao va
rat cao (nam 2050 1a 0,943). Vay, day ciing chinh
13 hai quan, huyén can quan tim hon ca khong chi
trong giai doan hién tai ma ca trong tuong lai trong
qua trinh quy hoach va phat trién hé thong giao
thong va so ha tﬁng va do thi. Mat khac, cac quan
huyén khac ctia thanh phd ciing déu c6 chi tiéu ton
thuong & mirc cao, ciing can dwoc quan tim dé co
nhiing bién phap thich tng kip thoi voi BDKH va
giam thiéu nguy co ton thuong.
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IMPACTS OF CLIMATE CHANGE AND SEA LEVEL RISE TO TRAF-
FIC FLOODING OF DA NANG

Tran Duy Hien®, Tran Hong Thai®, Hoang Van Dai® and Le Thi Kim Ngan®
(IDepartment of Science and Technology, Ministry of Natural Resources and Environment
@National Hydro-Meteorological Service, Ministry of Natural Resources and Environment

©®Vietnam Vietnam Institute of Meteorology, Hydrology and Climate Change

Climate change and sea level rise (CC&SLR) is now a very important issue for the countries
strongly affected as Vietnam and especially with coastal cities such as Danang. The speed of eco-
nomic-economic development of Da Nang is rising, accordingly transport systems and urban
(TS&UB) on a development and expansion. TS&UB systems also are vulnerable to the impacts of
CC&SLR. Therefore, the assessment of vulnerability of the TS&UB system to the impacts of CC&SLR
would be helpful to the process of planning of economic and society. The paper will be presented to
the quantitative vulnerable of CC&SLR to TS&UB, Danang.Key words: Zoning, Aqua-ecological
zoning, climate change impact on Aquaculture, Aqua-ecological zoningscenarios.

Keywords: Traffic, climate change, vulnerability.
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MO PHONG CAC NGUY CONGAP LUT BOI
NUOC BIEN DANG DO BIEN POI KHI HAU TAI
CUA SONG MA, THANH HOA

Luu Dirc Diing®, Hoang Vin Pai®, Hoang Anh Huy® va Nguyén Khanh Linh®
(Vién Chién lugc, Chinh sach Tai nguyén va Méi truong
@Vién Khoa hoc Khi tugng Thuy van va Bién d6i Khi hau
OTruong Dai hoc Tai nguyén va Moéi truong, Ha Noi

16m nhat Viét Nam. SSong dé ra ba cira chinh: Lach Sung, Lach Truong va Hoi. Tai khu

viee cika song, dao dong muec nwedc phy thugc vao lvu lwong nudc tir thweong luu, ché do
thily triéu va nuede dang do gié manh va bdo, khién cho sw thay d6i hinh dang dwong bor tro nén phirc
tap. Trong nghién civu nay, si thay déi mee nwde trung binh va cao nhdt hang nam tai khu vue cira
séng Ma trong thé ky 21 dwgc tinh todn tir mé hinh déng lwc bién quy mé khu vuc cé @6 phdan gidi
cao. Ban do ngap lut dwoc thie xay dung nham wée lwong dién tich ngdp lut voi mot 56 kich ban bién
doi khi héu (BDKH) AIFI, AIB va A2 duoc dwa ra boi Uy ban Lién chinh phu vé Bién doi khi hdu
(IPCC). Nghién ciru da chi ra rang, khong chi Pong bang séng Ciru Long ma con nhiéu khu viee khéc
& nude ta, nhir civa séng Ma, ciing c6 khd néing chiu tac dong rdt 1ém tir nguy co nwée bién ding do

Sng M la hé thong séng 16n nhat tai tinh Thanh Héa va mét trong bon hé thong séng

BDKH.

Tu khoa: bién doi khi hdau,; nuwoc bién dang, muc nudc cuc dai hang nam; nguy co ngdp lut; cua

song Ma (Thanh Hoa).

1. Pt van dé

La hé théng séng 16n ¢6 luu lugng nude 16n
thtr tu tai Viét Nam sau song Mé Kong, song
Hong va song Pong Nai, song Ma bét ngudn tir
Lao chay qua tinh Thanh Hoa trudc khi d6 ra bién
Pong. Song Ma dai 512 km, voi dién tich luu vuc
17.600 km?[8]. Phan cira song Ma thudng xuyén
chiu anh hudng badi cac hién tugng khi tugng cuc
doan. Chang han, dd c6 87 con bio quét qua khu
vuc ndy ké tir ndm 1891 véi cac con bdo manh
nhét xay ra vao cac nam 1909, 1929, 1963, 1964,
1973, 1980 va 1996 dan dén ngap lut cuc bo do
két hop triéu cuong, co noi rat cao nhu tai tram
Xuan Khanh trong con bao Rath, thang 9 nam
1980 [8]. O chu ky dai hon, anh huéng ctia nude
dang do su thay d6i cua gié mua da quan sat dugc
tai nhiéu khu vuc khac & BSién Dong [4, 9, 10]
goi y rang, chiing c6 thé tac dong dén nhiéu noi,
gdm ca phan ctra song M.

Trong bdi canh d6, muc nude bién dang ting
1én do sy 4m 1én toan cau véi toc do ngay cang
16n hon ké tir ddu thé ky 20. Trong giai doan tir

TAP CHi KHi TUQNG THUY VAN

nam 1900 - 2009, muc nudc bién da ting trung
binh 1,7 mm/nam [1]. Cac quan sat tir v€ tinh va
cac tram do thay triéu con cho thay, nudc dang
gan day ting nhanh gip d6i, khoang tir 2,8 - 3,3
mm/nam [1, 7]. Trong khu vuc Bién Dong, toc do
nudce bién dang duge ghi nhan xap xi vai toe do
dang toan cau, chéng han tai eo bién Malacca, eo
bién Singapore va viing bién xung quanh ban dao
Malaysia vao khoang tur 3,6 - 3,7 mm/nam [4, 9].
Viéc dinh luong tac dong cua hién tuong
nudce bién dang do BPKH 1én khu vuc cira song
Ma c6 vai tro quan trong trong quy hoach va
giam nhe anh hudng cia chung. Cac nghién clru
truée day chwa quan tim dén khu vuc nay, dic
biét chua c6 mot phan tich dinh luong vé murc
d6 nudc bién s& dang va khu vuc anh hudng
tuong ng. Nghién ciru ndy da tinh toan chi tiét
su thay ddi muc nudc bién cao nhat (cuc dai)
hang nam tai ctra song Ma theo mot s6 kich ban
do IPCC & xuét, tir d6 xay dung cac ban do du
tinh cac khu vuc ¢6 nguy co ngap lut (hinh 1).

Nguoi doc phan bién: PGS. TS. Ngo Trong Thuén
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Cira song Ma,
| Thanh Hoa

Viét Nam

2. S6 liéu va phwong phap

St dung s6 liéu dau ra tir mo hinh thiry dong
luc bién ven bd Storm Surge & Tide (SST) phat
trién tai Dai hoc Qudc gia Singapore [10] du tinh
cho giai doan 2010 - 2099. Mién tinh bao phu
toan bo Bién Pong véi bién 1ong mé rong mot
phan ra phia Thai Binh Duong va An D Duong,
nham han ché tac dong cua bién tdéi mién tinh.
Mbt dic diém wu viét cia mo hinh 1a phat trién
dua trén ludi tam giace, cho phép tdng do phan
giai rat min & nhitng khu vic yéu cau tinh toan
chinh x4c, trong khi can bang v6i hiéu ning bang
ludi thd hon ¢ nhling vung it quan trong. Mo
hinh SST trong nghién ctru nay c6 khoang ntra
triéu phan tir tam giac, voi do phan giai khoang
0,3 km gan ctra song Ma. Dia hinh day duoc noi
suy tir ban d6 GEBCO [2] voi d6 phan giai
1/1200 x 1/1200. M6 hinh dya trén h¢ phuong
trinh ba chiéu cua ving nudc ndng, s dung gia
thiét thuy tinh va x4p xi Boussinesq trong hé toa
d6 cau. Ung sudt day duogc tinh tir cong thic
Chezy, voi van tdc nudc sat 16p bién day tuan
theo quy luat ham logarit; ing suat bé mat ty 18
phi tuyén véi toc d6 giod; va sir dung khép kin rdi
Mellor Yamada. Dao dong myc nudc duge cho
boi lue tao tricu ap 1én doc céac bién long (g'?ln
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500
1000
Hinh 1. Khu vuc nghién cuu va luoi tinh
=  loan. Duong dong mure hién thi do sau day
bién (tinh theo mét), va cac dwong mau
00 den danh dau phan tw lwoi tam giac.
DPuwong mau xanh trong Vinh Bdc Bo danh
=n  dau diém trich xuat gid tri myc nwoc dai
dién cho cua song Ma trong moé hinh SST
3000
3500
ADO0
4500

bién Adaman, eo bién Luzon va bién Java) va luc
mit tac dong boi cac trudng Ung suét gié va khi
ap. Dao dong triéu doc bién 16ng ciia mé hinh
SST trich xudt mé hinh thily tridu toan cau
FES2004 [5]; trong khi cac trudng khi quyén ap
1én SST dugc giam quy mo bang mo hinh WRF
tlr s6 lidu du ra ciia mo hinh khi hau CCSM dya
theo cac kich ban phat thai cua IPCC [3]. Muc
nude nude bién duge gia thiét tuyén tinh tai cac
bién long dua trén cac kich ban phat thai. Nhu
vay, muc nudc cuc dai tr mo hinh s€ do anh
hudéng cua BDKH (thong qua tac dong tir bién
long va sy thay doi cia truong khi quyén) va
tuong tac phi tuyén vé6i thiy tridu. M6 hinh cho
két qua du bao triéu chinh xac va muc nudce cuc
dai phit hop vdi quan sat khi so sanh (& ché do
hintcast) v&i nhitng phan tich tir cac tram do triéu
tai mot s6 khu vue khac cta Bién Dong, nhu gén
eo bién Singapore va xung quanh ban dao
Malaysia [10].

Chudi thoi gian cia muc nudc cho khu vuc
clra song M3 trong sudt 90 nam (giai doan 2011-
2099) duoc trich xuét tir dit liéu tinh toan ctia mod
hinh SST [10] véi 3 kich ban phat thai khi nha
kinh: A1B (thap), A2 (trung binh) va A1FI (cao).
Céc chu ky lap lai cia myc nude cao nhit hang

TAP CHI KHi TUONG THUY VAN
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nam duogc gia thiét tuan theo phan phdi xac suat

SF = exp {— [1+5 (%)]_1/5}

gia tri cyc dai téng quat (GEV), va dugc tinh
thong qua ham phan phdi tich lity F ¢6 dang:

TSrong d6: L 1a tham s6 vi tri, H 1a tham sb
kich thudc, S 1a tham s6 hinh dang, con h 1a myc
nude. Nghién ctru nay st dung phan phéi Gum-
bel dé tinh muc nudc cao nhit hang nam cho cac
chu ky 1ap lai 1 nam, 10 nam, 50 nam va 100
ndm. Bai bao stir dung gia tri cua chu ky lap lai 1
nam (RP = 1) lam gia trimuc nudc cao nhét co
s& dai dién cho thdi diém hién tai. Muc nude cuc
dai hang nam tang thém ( h) dugc tinh bang hiéu
muc nude cuc dai hang nam (h tng véi RP khac
nhau) va muc nudce cyc dai co s¢ hién nay(h ung
voi RP=1). Muc nudc tang thém nay (4h) bao
g6m phan nuéc bién dang do BPKH va tuong
tac phi tuyén cta né voi thiy triéu va khi quyén.
Néi cach khac, néu nhu dang dudng bd hién nay
dugc xac dinh béi myc nude cao nhét khi thuy
triéu dat cuc dai (mdi nim), thi dang dudng bo
trong cac kich ban BDKH ¢ tuong lai sé dugc
xac dinh boi muc nudc thuy triéu cuc dai cong
v6i phan tang thém (8h). Phan ting thém nay co
thé bao gém ca nguy co ting do bang tan va
luong nudc dang do bio. Khi tinh dén hiéu timg
bang tan, muc nudc tang thém do bang tan dugc
gia thiét ty 1é tuyén tinh véi thoi gian. Gid tri tai
tuyén tinh mdi nam duoc cong thém vao chudi
muc nudc, sau do ap dung tuong tu phuong phap
GEV dé tinh chu ky lap lai.

Dé xay dung ban d6, nghién ctru da sur dung
cong cu ArcGIS va bo s6 liéu DEM véi d6 phan
giai 10 x 10 m% Viéc xac dinh cac khu vuc c6
nguy co ngap dua trén gia thiét rang, khi nudc
bién dang thi cac khu vuc c6 cao do thip hon
muc nudc bién sé& bi ngap va dam bao diéu kién
cac khu vuc nay dugc lién thong vé6i bién. Pay
ciing 1a phuong phap thuong duge sir dung dé
xac dinh khu vuc ngap lut do nudc bién dang
(theo cac kich ban BPKH, nudc bién dang cho
Viét Nam cac nam 2009 va 2012).

TAP CHi KHi TUQNG THUY VAN

3. Két qua va thao luin

3.1 Ngdp lut do nwdc bién ding

Ho cac kich ban A1 cho BDKH trong thé ky
21 dya trén gia thiét kinh té thé gioi tang truong
rat nhanh, dan s6 thé gi6i s& dong nhat vao giita
thé ky trudc khi giam sau d6 song hanh véi sy ra
doi cua cac cong nghé moi hiéu qua hon. Dudi
gbc nhin d6, dién ra sy hoi tu manh mé gitra cac
khu vuc, nang lyc canh tranh dugc cai thién kém
theo tuong tac van hoa xa hdi dugce tang cuong,
va sy khac biét vé thu nhap dau nguoi gitra cac
qudc gia khu vuc giam di. Trong do, kich ban
AIFI dya trén gia thiét rang thé gioi van phu
thuoc manh m& vao nhién liéu hoa thach, khién
cho tdc dong cua chung 1én khi hdu tré nén
nghiém trong hon ca; con kich ban A1B dya trén
gia thiét su ra doi cac cong nghé méi khién cho
vi€c ti€u thu nang lugng hoa thach giam di, va
lugng nhién li¢u phi hoa thach dugc tieu thy & mot
ty trong dang ké, khién cho tac dong ctia ching
1én hiéu g nha kinh thap hon. Cac kich ban nay
mg véi lugng khi nha kinh khac nhau, din dén
su thay d6i trong ng gitra khi hdu va nudc bién
dang. Déi véi khu vuc cira song M3, két qua dy
tinh nudc bién cuc dai tang thém cho cac kich ban
A1B va A1FI dugc trinh bay ¢ bang 2.

Bang 2 cho thay, muc nudc ting theo kich
ban A1B véi chu ky 10 nam, 50 ndm va 100 nam
cho cura sobng Ma tuong ung 1a 0,45 m; 0,65m va
0,74 m. Diéu d6 co nghia 1a: trong mdi thap ky
cua thé ky 21, xay ra it nhét 1 1an myc nudc cuc
dai (do BDKH theo kich ban A1B) dang cao hon
0,45 m so v&i muc nudce cuc dai hién nay. Trong
sudt thap ky, s& c6 it nhat mot 1an (theo kich ban
A1B) myc nudc cuc dai cao hon 0,74 m so v6i
hién nay. Véi mirc dang nhu vay, mot phan khu
vuc kéo dai tir luu vuc song dén huyén Hoang
Hoa ciing nhu mot phan huyén Nga Son sé& bi
ngap lut (hinh 2). Téng dién tich ngap lut (trong
thoi gian xay ra hién tuong nay) la 98,3 km?
(bang 1). Trong khi do, muc nudc tang theo kich
ban A1FI v6i chu ky 10 ndm, 50 nam va 100
nam cho ctra song Ma tuong tng la 0,63 m; 0,94
m va 1,07 m. V61 mirc dang nhu vay, khu vuc
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ngap lut mo rong hon (hinh 3), véi tong dién tich
ngap lut (trong thoi gian xay ra hién tugng nay o
tan suat 1 trong 100 nam) 1a 369,8 km? (bang 1),
gap 3,5 lan so v6i kich ban A1B, du murc khac
biét chi 0,25 m. Gia thiét rang dan cu phan b
ddng déu ¢ cac huyén, thi nude dang theo kich
ban A1B anh huong dén it nhat 65,341 nguoi o
bdn huyén, thanh phé va thi xa 16n doc luu vuc
song (thanh phd Thanh Hoa, x3 Sim Son, huyén
Quang Xwong, huyén Hodng Héa va huyén Hau
Ldc), trong khi tac dong cua no trong kich ban
ATFI Ién t&i 194,013 nguoi (bang 5).

Theo cac ho kich ban A2, thé gi6i trong thé
ky toi duy tri sy phtic tap va khong dong nhét

NGHIEN CUU & TRAO DOI

gan nhu hién nay. Dudi goc nhin cta kich ban
nay, cac qudc gia va ving lanh thd van giit duy
tri tinh doc 1ap twong ddi, dan sb thé gisi tiép tuc
tang, trong khi kinh té toan cau c6 xu huéng duy
tri tinh chat khu vuc, véi bdi canh cong ngh¢
thay d6i cham. Tac dong cua muc nude cuc dai
O ctra song Ma voi chu ky 1dp lai 10 nam, 50 nam
va 100 nam tuong ung la 0,58 m; 0,85 m va 0,96
m. Gié tri ndy & mic trung binh nam & gitta so
v6i hai kich ban trudce (hinh 4). Theo kich ban
A2, muc nude cuc dai xuét hién 1 1an trong 100
nam s& gy ngap mot dién tich 258,6 km? (gap
2,5 1an so v6i A1B) va anh hudéng dén 132.555
nguoi (bang 1 va bang 5).

Bang 1. Dién tich ngdp lut do nuoc dang tai khu viee cua tinh Thanh Hoa theo
cac kich ban nuwoc bién dang

STT Khu vire n Dién tich ngip (km?)

: Tong Ah=3.85m | Ah=1.34m | Ah=1.07m | Ah=0.96m | Ah=0.74m

1 Huyén Ha Trung 244.7 136.3 78.4 59.0 46.7 15.1
2 | Huyén Tinh Gia 448.7 2104 65.0 377 26.7 12.5
3 | Thi xa Bim Son 63.5 234 12.5 9.8 8.0 32
4 | Huyén Thiéu Hoa 159.9 156.2 7.8 35 24 1.1
5 | Huyén Tho Xuan 301.3 119.3 0.1 0.0 0.0 0.0
6 | Huyén Quang Xuong 201.1 197.6 954 40.2 22.6 6.6
7 | Huyén Thach Thanh 559.3 55.6 0.1 0.0 0.0 0.0
8 Huyén Bong Son 82.3 78.8 16.7 2.0 0.5 0.1
9 | Thixa Sam Son 17.0 15.8 6.9 5.1 44 3.1
10 | Huyén Néng Cong 285.8 2222 110.3 44.0 20.9 1.7
11 | Huyén Ngoc Lac 493.2 1.3 0.1 0.1 0.1 0.1
12 | Huyén Hau Loc 138.4 125.9 50.6 24.4 18.0 8.1
13 | Huyén Nga Son 148.0 131.4 96.2 68.4 54.4 18.6
14 | Huyén Triéu Son 289.2 187.2 8.2 0.7 0.1 0.0
15 | Huyén Nhu Thanh 595.9 27.2 0.4 0.0 0.0 0.0
16 | Huyén Hodng Hoa 201.4 185.5 88.2 53.0 40.8 21.7
17 | Huyén Vinh Loc 157.6 74.6 0.0 0.0 0.0 0.0
18 | Huyén Yén Binh 216.2 155.8 3.7 1.4 0.8 0.1
19 | Thanh phd Thanh Hoa 146.4 139.0 55.0 20.6 12.2 6.6
Téng dién tich 4750.0 2243.5 695.5 369.8 258.6 98.3

Bang 2. Murc tang cua myc nuwoc cuc dai hang nam (tinh ti mo hinh) trong giai doan 2011-2099

do tac dong cua nuoc bién dang so voi muc nuoc cuc dai hién nay tai cira song Ma

. ) Muec nuée ting (m) ung véi chu ky lap lai
Kich ban
Indim | 10ndm | 50 ndm 100 nam
ATFI 0.20 0.63 0.94 1.07
AlB 0.15 0.45 0.65 0.74
A2 0.20 0.58 0.85 0.96

TAP CHI KHi TUONG THUY VAN
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LEGEND
[ District boundary
— River
B 74 cm Inundation

Hinh 2. Ban do ngdp lut véi chu ky 100 nam

lap lai cua myc nudc cao nhat hang nam do

niede bién ding theo kich ban A1B trong giai
doan 2010-2099 ( h=0,74m)

LEGEND

] District boundary
River

I 96 cm Inundation | |

Hinh 4. Ban do6 ngdp lut véi chu ky 100 ndm

lap lai cua muc nudc cao nhat hang nam do

nude bién dang theo kich ban A2 trong giai
doan 2010-2099 ( h=0,96m)

3.2 Ngdp lut do nwéc bién ding kém theo
cdc nguy co khac

Trong cic mo hinh vé bién doi khi hau, hién
nay ngudi ta thudng bo qua lugng nude bién
dang lién quan t61 bang tan, ma theo wdc tinh co
thé 1am dang muyc nude toan cu 1én khoang 20
cm vao cudi thé ky nay [3]. Tuong tu [10],
nghién ciru nay gia thiét lugng bang tan ty 18 v6i
thoi gian, va dugc thém vao su thay ddi cuia muc
nude dudi quan hé tuyén tinh, trude khi tinh toan
cac gia tri cuc dai hang nam (bang 3). Theo do,
trong truong hop it c6 kha nang xay ra (chu ky
lap lai 100 nam theo kich ban A1FI), muc nudc
cuc dai dat gia tri 16n nhét, 1,34 m. Kich ban nay

TAP CHi KHi TUQNG THUY VAN
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Hinh 3. Ban do ngdp lut véi chu ky 100 nam
lap lai ciia myc nudc cao nhat hang nam do
nuée bién dang theo kich ban AIFI trong giai
doan 2010-2099 ( h=1,07m)

LEGEND
1 District boundary | § g
— River ;
I 134 em Inundation

lap lai cua myc nuoc cao nhat hang nam do
niede bién dang theo kich ban AIFI c6 tinh dén
hiéu ung do bang tan va nudc dang do bdao
trong giai doan 2010-2099 ( h=1,34m)

¢6 kha nang din dén nguy co ngap lut mot dién
tich kha rong (hinh 5), khoang 695,5 km?.
Nuéc dang do bio khong dugce tinh dén trong
cac mo hinh khi hau hién nay. Do d6, da gia thiét
rang nude dang do bio van c6 nguy co twong tu
nhu nhitng gi da quan sat dugc, va do do ap dung
danh gid cua nghién ctu [6] v&i d 16n Ging cac
chu ky tro lai 50 ndm va 100 nam thé hién trong
bang 4. Vi chu ky 1ap lai 2500 nam, muc nudc
cuc dai do anh hudng cua bién dbi khi hau theo
kich ban A2 kém theo nudc dang do bao, c6 tinh
dén bang tan dat muc 3,85 m. Diéu d6 gay ra
ngdp tng rat ning né (hinh 6), khoang 2243,5
km? (chiém gan mot nira tinh), anh huéng dén
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gan nhu toan by dan cu song trén luu vuc song.  doan nay xdy ra voi xac suat cuc ky thap, véi
Tuy nhién cling can nhan manh rang su kién cuc  nhicu gia thiét da dugc don gian hoa.

Bang 3. Murc tang cua muc nuoc cuc dai hang nam trong giai doan 2011-2099 do tac dong cua
nudc bién dang kem theo nguy co bang tan (phwong phap mo ta trong phan noi dung) so voi
muc nuoc cuc dai hién nay tai cia song Ma

Muc nuwée tang (m) ing voi chu ky 1ap
Kich ban lai
Inim | 10ndm | 50 ndm 100 ndm
A1FI 0.26 0.80 1.18 1.34
AlB 0.22 0.61 0.88 0.99
A2 0.26 0.74 1.08 1.23

Bang 4. Murc tang cua myc nuoc cuc dai hang nam trong giai doan 2011-2099 do tac déong cua
nuwoc bién dang kem theo nguy co bang tan va anh huwong cua bdo so voi muc nuoc cuc dai
hién nay tai cira song Ma

Kich ban Muc nuwée tang (m)

ng véi chu ky lap lai

50 nam 100 nam
Nudc dang theo kich ban A2 kém theo nguy co bang tan 0.85 0.96
Nudc dang do bao 3.00 4.00
Téng muc nudc () 3.85 4.96

Bang 5. Dan 6 bi anh hwong boi myc nudc cao nhat hang nam tai mot 56 khu vuec trén
lvu viee song Ma theo cac kich ban du tinh déen cuoi the ky 21

Tong Dén s6 bi anh hwéng (nguoi)

Khu vuc dan s6 Ah= Ah= Ah= Ah= Ah=
(nguoi) | 3.85m 1.34m 1.07m | 0.96m | 0.74m
Thanh ph6 Thanh Hoa | 332,705 | 315,833 | 124,969 | 46,754 | 27,685 | 14,893
Thi trin Sam Son 54,602 | 50,530 | 22,202 | 16,342 | 14,025 | 9,785
Huyén Quang Xuong 216,302 | 212,521 | 102,559 | 43,223 | 24,294 | 7,076
Huyén Hoang Hoa 221,850 | 204,360 | 97,163 | 58,404 | 44,908 | 23,873
Huyén Hau Loc 166,080 | 151,150 | 60,699 | 29,290 | 21,643 | 9,714
Tdong cong 991,539 | 934,394 | 407,593 | 194,013 | 132,555 | 65,341

Hinh 6. Ban do6 ngdp lut véi chu ky 2500 nam
lap lai ciia myc nuwoc cao nhat hang nam do
niede bién dang theo kich ban A2 cé tinh dén
hiéu ung do bang tan va nuwoc dang do bdo cho
giai doan 2010-2099 ( h=3,85m)

LEGEND
| District boundary
— River

B 385 cm Inundation
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4. Két luin

Sy thay d6i myc nudc trung binh va cao nhat
hang ndm tai khu vyc cira song Ma trong thé ky
21 duoc dy tinh tir mé hinh dong luc bién quy
moé khu vuc c6 d6 phan giai cao. Ban do ngap lut
duoc thir xdy dung nham udc luong dién tich
ngap lut trén luu vuc dudi mot s6 kich ban A1FI,
A2 va AlB duogc dua ra béi IPCC. Theo do, theo
kich ban A 1B (phat thai thap), trong 100 nim t&i
s& cO x4c sudt xay ra 1 1an nudc dang ngap mot
dién tich rong 98 km?; trong khi theo kich ban
A2 (trung binh) va A1FI (cao), dién tich ngap
tuong tng 1a 259 km? va 370 km?. Viéc ngap Gng
theo udc lugng so bd s€ co tac dong Ién tir 65 -
194 ngan ngudi. Néu tinh thém yéu t6 lién quan
dén bang tan, dién tich ngap tmg vdi nguy co cao
¢6 kha nang xay ra 1 1an trong subt thé ky 21 1a

696 km?2. Trong kich ban c¢é xéac suat rat thap va
kho xdy ra khi tinh thém anh hudng cua nudc
dang do bio, dién tich ngap co6 thé bao phi toan
bd luu vuc song va gﬁn mot nira tinh.

Tuy nhién, nghién ctru ndy str dung nhiéu gia
thiét don gian (nudc ngap 1a tirc thoi va loai bo
tac dung bao vé cua dé diéu), trong khi rd rang
nguy co ngdp lut mot dién tich rong va anh
hudng dén dan sé nhiéu nhu vay co xac suit xay
ra thap. Mic du vay, & goc d6 quan Iy rii ro, dy
1a van dé can dugc luu tAm trong quy hoach phat
trién. Nghién ctru bude dau da chi ra rang, khong
chi Pong bang song Ciru Long ma nhing khu
vuc khac nhu cua song Ma ciing c6 kha nang
chiu tic dong rat 16n boi hién twong nudce bién
dang lién quan dén bién doi khi hau.
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A TRIAL SMULATION OF INDUNATION RISKS ASSOCIATED WITH
SEA LEVEL RISE DUE TO CLIMATE CHANGE AT MA ESTUARIES,
THANH HOA
Luu Duc Dung®, Hoang Van Dai®, Hoang Anh Huy® and Nguyen Khanh Linh®
(DInstutite of Strategy & Policy on Natural Resources & Environment
@Vietnam Institute of Meteorology, Hydrology & Climate Change
®Hanoi University of Natural Resources & Environment

Situated in the westernmost coast of the Gulf of Tonkin, Ma River is the largest riverine system
in Thanh Hoa Province, Vietnam. Its discharge consists of three main estuaries: Lach Sung, Lach
Truong and Hoi. In this region, sea levels are predominantly controlled by daily astronomical tide
and wind-induced surge, and modulated by seasonal flooding, leading to high complexity in the
coastal shorelines. In this study, mean sea level change and its extremes throughout the 2 1st century
are derived from high-resolution regional model system for selected scenarios (A1FI, A2 and AIB)
driven by tide and downscaled atmospheric forcings. Taken into account the effects of ice-sheet melts
and storm surge, high-resolution inundation maps are generated to assess future risks for these es-
tuaries in the context of climate change.

Keywords: Climate change,; Sea level rise; Sea level extreme,; the Ma estuaries (Thanh Hoa
Province), Inundation maps.
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NGHIEN CUU BE XUAT QUY TRINH GIAM SAT
TAINGUYEN PAT TRONG BIEU KIEN BIEN POI KHI HAU
THONG QUA KET QUA PIEU TRA PANH GIA DAT PAI PINH Ki

Pio Trung Chinh va Nguyén Thi Thu Trang
Téng cuc Quan Iy dat dai

dat trong diéu kién bién doi khi hdu (BPKH) thong qua két qua diéu tra, danh gia dat

Bdi bdo trinh bay vé trinh tw, néi dung va phwong phdp thue hién gidm sat tai nguyén

dai dinh ki. Trong do, viéc tgiam sat can tién hanh: xdc dinh cdc khu vuee dat chiu anh

hieong ciia BPKH theo cdc ving dic thii; tong hop dir liéu ban do doi véi timg loai hinh gidm sat
theo tirng khu viee ddc thit dé xdc dinh dién tich dat bi anh hieong ciia BDKH thong qua két qua diéu
tra, danh gid dat; xdc dinh nhitng néi dung (loai hinh) can quan trdc gidm sdt theo tiéu chi doi véi
cdc khu vue chiu anh huong ciia BDKH theo tieng ving, xdc dinh cdc khu viee can gidm sat thong
qua quan trdc theo dinh ki hang ndm, sé lwong diém quan sdt, tan xudt quan trac, xdy dung ban do
gidm sdt tai nguyén ddt cap tinh. Két qua thir nghiém tai tinh Nam Binh va Gia Lai cho thdy quy trinh
gidm sdt tai nguyén dat trong diéu kién BDKH c6 tiém ndng irng dung réng rai dé giam sdt tai

nguyén dat tai Viét Nam.

Tir khéa: Giam sdt tai nguyén dat, quy trinh gidm sat.

1. Mé dau

Trong nhitng nim qua, nhiu giai phap cu thé
¢6 lién quan dén viéc quan li, sir dung tai nguyén
dat giap Viét Nam Gmg pho véi BDKH da duoc
nhiéu nganh thyc hién [3]. Tuy nhién d6i v6i linh
vuc quan li dat dai, viéc giam sat, canh bao anh
huong cia BPKH d6i véi tai nguyén dat van
chua dugc thyuc hién. Dé c6 cac giai phap phu
hop, kip thoi nham thich mg va giam thiéu
nhiing tac hai do BDKH giy nén dbi vai tai
nguyén dat, can c6 mot hé thong giam sat, trong
d6 quy trinh giam sat tai nguyén dat ddi véi cac
khu vuc chiu anh hudéng cia BDKH la ndi dung
trong tAm cua hé thong nay.

Nam DPinh va Gia Lai 1a 2 tinh chiu anh
hudng ctia BPKH véi qua trinh dién ra kha phirc
tap, nhi¢t do ngay cang tdng, bién do nhiét gitra
ngdy va dém ngay cang 16n, luong mua phan b
khong déu trong nam, bio lii xuat hién gia ting
ca vé tan sut va cuong d9... dan dén tinh trang
dét dai bi kho han (khu vuc c6 dia hinh cao),
ngap ung, két von, chat bi, suy giam d6 phi (khu
vuc ¢6 dia hinh thap triing, ven bién), xdm nhap
man do mach nudc ngém, do nudc bién tran vao
(khu vuc ven bién, ctra song) tai Nam Dinh; x6i
mon, rira troi, két von, chai cung, kho han, trugt
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va sat 16 dat (khu vuc c6 do dbc 16n), ngap ung,
gley (khu vuc thap triing, ven song sudi) tai Gia
Lai. Vi vay, viéc thir nghiém giam sat chat luong
déat vé vi tri, dién tich, dua ra cac giai phap vé
quan li, st dung dat bén viing, gop phan giam
thiéu thoai hoa dat thich tmg vdi cac kich ban
BDKH trén dia ban tinh Nam Dinh (dai dién cho
dja ban ven bién, chiju anh hudng man hoa va dai
dién cho ving dong bang) va Gia Lai (dai dién
cho dia ban di nui) co y nghia rit quan trong.

2. Dir liéu va phwong phap nghién ciru

2.1. Dir liéu nghién curu

Dit liéu chinh thirc str dung trong giam sat tai
nguyén dat bao gdbm: (1) Ban d6 hién trang st
dung dat, ban dd thoai hoa dat, ban d6 6 nhiém
dat, ban dd chét lugng dat cap tinh cia ki giam
sat va ki dau (chu ki trudce); (2) Tai liéu, s6 liéu,
dir liéu, ban d6 1a két qua diéu tra, danh gia dat
dai dinh ki (bao gdm ca san phdm chinh va san
pham trung gian).

Céc yéu tb dia li nén: dia gi6i hanh chinh, dia
hinh, d6 déc; trong do: dir liéu ban dd cép huyén
1a ban d6 phuc vu diéu tra ngoai nghiép, 1a san
pham trung gian trong diéu tra danh gia dat dai;
dir liéu ban do cap tinh s& dugc coi nhu tai lidu
d4u vao cia qua trinh giam sat, gdm: ban d don

Ngudi doc phan bién: PGS. TS. Nguyén Kién Diing
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vi dat dai (16p thong tin vé thd nhudng, do doc
dia hinh, két von, da ong..); Ban d6 khi hau (da
dugc phan vung anh huong theo cac tram do);
Ban dd thd nhudng; Ban dd loai st dung dat
nong nghiép, ban dd hién trang st dung dat va
anh vé tinh SPOT 5;

Céc ban do san pham chinh cta két qua diéu
tra danh gia dat cip tinh bao gdm: ban dd thoai
hoa dat (x6i mon; kho han hoang mac héa, sa
mac hoa; hodc man hoda; pheén hoa); ban dd chat
lwong dat; ban d6 6 nhidm dat.

2.2. Phwong phap nghién cuu

Qua viéc diéu tra thu thap thong tin, béng cac
phuong phap tong hop, phan tich s6 liéu, giai doan
anh, chong xép ban do thu dugc cac thong tin vé
hién trang ciling nhur cac thay d6i vé sir dung dét do
anh huong ciia BPKH; thong qua két qua cac ki
diéu tra danh gia dét cua cac vung kinh té x4 hoi,
¢6 thé nhin nhan danh gia mot cach toan dién vé
nhiing bién dong st dung dat do anh hudng cua
BDKH tai dia ban cac dia ban nay; d@)ng thoi tha
nghi¢m gidm sat tai dia ban hai tinh Nam Dinh va
Gia Lai; tir 46 nghién ctru dé xut quy trinh giam
sat tai nguyén dat d6i voi nhimg khu vuc chiu anh
huong cua BPKH ¢ Viét Nam.

NGHIEN CUU & TRAO POI

3. Két qua nghién ctru

3.1. Két qua gidm sdt thir nghi¢m tai dia ban
hai tinh Nam Dijnh va Gia Lai

Muc tiéu giam sat tai nguyén dat 1a giam sat
chit lwong dat va cac giai phap vé quan li, st dung
dat bén ving, gop phan giam thiéu thoai hoa dat
thich iing voi cac kich ban BDKH tai 3 dia ban dac
trung cho khu vuc ven bién chiu anh hudng man,
khu vyc ddng bang va khu vuc doi nui.

Noi dung giam sat tai nguyén dat trong diéu
kién BDKH Ia xac dinh pham vi anh hudng cua
BDKH trén dia ban tinh theo cac vung dac thu
(dﬁ”)ng béng, ven bién, ddi nui); xac dinh thuc
trang dién tich, ranh giéi dat (sé lwong va chat
luong) chiu anh huong cia BDKH trén dia ban
tinh; dy bao dién tich, ranh gidi dat (sb luong va
chat lwong) chiu danh huong cia BPKH trén dia
ban tinh thong qua cac kich ban BDKH; Xay
dung ban dd giam sat tai nguyén dét cip tinh
trong diéu kién BDKH.

Trong khu6n khd nghién ctru nay, viéc giam
st cac loai hinh thoai hoa dat do chiu anh hudng
cua BDKH chu yéu duoc thuc hién trén dat nong
nghiép va dét chua sir dung.

Quy trinh giam sat dugc dan ra trong hinh 1.

| -Ditlizu BBKH |

) . ) Thu thip 4 lign S —
Bude 1: Xy dumg dit ligu d4u vio |+ Dt ligu didu tra, |

b) Chuén hoa ditligu J ‘

danh gid dét dai

| cap

| 2)Phin cip dirlitu BDKH theo b chi titu phin l

bén do

b) Khip théng tin thugc tinh BDKH v vi tr cic tram do lén |

Hinh 1. Quy trinh giam

) M8i suy Krigeing hod IDW trons phin mém ArcGIS 42
xac dinh pham vi cung cap dif lidu do oia cic tram do

‘ sat tai nguyén dat

Buwoc 2 : Tong hop, xir li dir -
liéu

. —»ld)sétéal;iknmu;cépc'fruéudm;acé:m_anda [

_,|' &) Chuyén diligu 42 56 ha 1én bin db thodi héa |
i

Ly

f) Chong xép dit liu thude tinh va chifu xuit sé |
ligu

l | 9%y dumg b théng chi dén cho bin 43

Buwoc3 :Bifntip bindé giam | | -

sat t3i neuveén dat <
—>| b)Bién tip bin db

a. Két qua giam sat chat lwong dat tai tinh
Nam Pinh

Két qua giam sat chat lugng dat tai tinh Nam
Dinh duogc thé hién ¢ bang 1. Trong do, loai hinh
st dung dat chiu anh huong nhiéu nhit cua

BDKH la dat nong nghiép (55.633 ha, chiém
93,85% tong dién tich bi anh huong boi BDKH
can giam sat). Dién tich dét bi thoai hoa va loai
hinh thoai hoa can giam sat dic thu cho ting
vung ven bién va viing ddng bang cua tinh Nam
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Dinh nhu sau:

D6i voi ving ven bién: loai hinh suy thodi dat
can dic biét quan tdm do6 la man hoa véi dién tich
can giam sat 14 33.819 ha (chi yéu véi mirc man
4%, chiém 99,32% t6ng dién tich bi man hoa) va
kho han véi dién tich 33.821 ha (toan b déu la
dién tich dét kho han nhe). Dy bao dién tich dat bi
nhiém mén can gidm sat ting manh nhat vao nim
2020, ting 1,85 1an. Vao nam 2030 va nim 2050,
du bao dién tich bi nhiém min cua cac dia ban ven
bién 13 64.756 ha va 68.322 ha. Dién tich dat bi
kho han do tac dong cia BPKH can giam sét ciing
¢6 xu huéng ting nhu dit bi nhiém man, ting
manh vao nim 2020 (tang 11.361 ha) va tiép tuc
duogc du bao tang thém 844 ha vao nam 2030 va
727 ha vao nam 2050, khi d6 dién tich can giam sat

vao cac nam nay tuong Ung s€ la 37.661 ha va
38.388 ha. Dién tich tang chu yéu trén dat trong
lta, cac loai dat khac hau nhu khong ting.

Déi véi ving ddng bang: loai hinh suy thoi
dat can dic biét quan tim d6 1a kho han véi dién
tich can giam sat 12 25.459 ha, gdm toan b 1a
dién tich dat bi kho han nhe. Du bao du bao dién
tich dat bi kho han can giam sat ting manh nhét
vao nam 2020 va tir nam 2030 dén 2050, dién
tich tang twong tmg 1a 3.552 va 1.966 ha; thoi ki
2020 dén 2030 dién tich dat bi kho han ting
khong nhiéu, ting 780 ha.

b. Két qua giam sat chat lwong dat tai dia ban
doi niii tinh Gia Lai

Két qua giam sat chat luong dat tai dia ban
ddi nui tinh Gia Lai duoc thé hién & bang 2.

Bang 1. Két qud gidm sdt tai nguyén dat dwdi anh hwéng BPKH tinh Nam Binh

i Di¢n tich bi XA4m nhip min Khé han | Ngip lng
Loai dat anh huéng
BDKH (ha) 1% 4% Nl‘l(;) Nh§
Dién tich bi anh huén
BBKH & 59.280 948 55.577 59.280 320,906
DAt nong nghiép 55.633 887 52510 55.633 320,906
Dét san xuit nong nghiép 35.539 846 37.721 35.539 320,906
Dt trdng ciy hang nim 27.503 736 33.879 27.503 225,95
Dit trong cay lau nim 8.036 111 3.843 8.036 94,956
Dét 1am nghiép 4.251 - 4.185 4.251 -
Dit rimg phong hd 1.890 - 1.825 1.890 -
Dit rimg dic dung 2.360 - 2.360 2.360 -
Dit nudi trong thuy san 14.545 4] 9.453 14.545 -
Dit 1am mudi 1.030 - 1.030 1.030 -
Dit nong nghiép khac 268 - 121 268 -
Pit chua sir dung 3.647 61 3.067 3.647 -
Dit bang chua st dung 3.580 61 3.067 3.580 -
Dit doi nui chua sir dung 66 - - 66 -
Téng dién tich ty nhién (ha) 165.261

Bang 2. Két qua giam sat chat luong dat tai dia ban doi niii tinh Gia Lai

Dién tich L .
b1 anh X6i mon Kho han
Loai dat huéng
B(?IK)H Nhe | T/binh | Ning | Nhe | T/binh | Ning
a

Dién tich bi anh hwéng BDKH 774.250 | 320.338 | 50.751 |248.344 [332.926 | 79.883 |314.442
Pit néng nghiép 733.183 | 305.360 | 50.713 |227.506 |316.200 | 74.765 |297.024
Dit sin xuit ndng nghiép 208.400 | 116.563 | 1.693 | 15.485 [105.784 | 25.680 | 75.476
Dit trdng cay hang nim 172.621 | 104.141 | 835 | 14.278 | 92.352 | 19.337 | 60.444
Dit trdng ciy lau nam 35779 | 12.422 | 859 | 1.208 | 13.432 | 6.343 | 15.032
Dit 1am nghiép 524.767 | 188.796 | 49.020 |212.021 |210.403 | 49.085 |221.546
Dit rimg san xuat 389.285 | 147.633 | 36.473 | 155.056 [ 152.322| 32.103 |180.544
Dit rimg phong ho 95709 | 33.934 | 7.576 | 45.074 | 41.723 | 10.578 | 41.002
Pit rimg dic dung 39.774 | 7.229 | 4971 | 11.891 | 16358 | 6.403 -
Dit chura sir dung 41.067 | 14978 | 38 | 20.838 | 16.726 | 5.118 | 17.418
Dit bing chua sir dung 323 34 - - 213 - 110
Pit ddi nui chua sir dung 40.744 | 14944 | 38 | 20.838 | 16.513 | 5.118 | 17.308
Téng dién tich tw nhién (ha) 1.553.693
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Loai hinh st dung dat chiu anh huong nhiéu
nhat cia BDKH la dat nong nghiép (733.183 ha,
chiém 94,70% tong dién tich bi BDKH can giam
sat ciia ca dia ban), trong d6 dat 1am nghiép co
dién tich can giam sat 1a 524.767 ha (chiém
71,57% dién tich dt nong nghiép can giam sat
va chiém 67,78% dién tich dat bi BDKH can
giam sat). Loai hinh suy thoai dat can dic biét
quan tim gdm suy giam do phi (chiém 95,53%
dién tich d4t bj anh huéng cia BDKH can giam
sat), kho han (chiém 93,93% dién tich dat bj anh
huong cia BDKH can giam sat), x6i mon (chiém
80,00% dién tich dat bi anh huong cua BDKH
can giam sat).

Du béo dién tich dit bi x6i mon, kho han tang
lién tuc qua cac nam (dién tich cac loai dat nay
vao ndm 2020 tuong ung la 625.447 ha va
731.445 ha; nam 2030 1a 629.859 ha va 737.011
ha; ndam 2050 la 636.514 ha va 744.316 ha). Cac
loai hinh dat bi suy giam do phi; dat bi két von,
chai cung, chét bi vao cac nam 2020, 2030, 2050
khong co su thay d6i vé dién tich.

3.2. Pé xuit quy trinh giam sdt tai nguyén
dit trong diéu kién BDKH thong qua két qud
diéu tra danh gid dit dai dinh ki

a. Co so phap li

Co so phap li & dé xuat quy trinh k¥ thuat
giam sat tai nguyén dat d6i voi khu vuc chiu anh
huong cia BDKH cap tinh bao gdbm: Thong tu
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14/2012/TT-BTNMT ngay 26 thang 11 nam
2012 quy dinh k¥ thuat diéu tra danh gia thoai
hoa dat [1]; Thong tur 35/2014/TT-BTNMT ngay
30 thang 6 ndam 2014 quy dinh viéc diéu tra danh
gia dat dai [2]; Quy dinh k¥ thuat diéu tra, danh
gia dat dai; Quy dinh k¥ thuét xdy dung ban do
hién trang sir dung dat trong Microstation; thoai
hoa dat, chat luong dat trong Mapinfor, ArsGIS.

b. Thoi han gidm sat tai nguyén dat dé xudt

Giam sat tai nguyén dat trong diéu kién

BDKH theo hinh thuc bi anh hudng thong qua
két qua diéu tra danh gia dat dai, duoc dé xuat
tring vai ki diéu tra danh gia dat dai 5 nim mot
lan; giam sat chat lugng dat thong qua két qua
quan trac dat dai hang nam.

c¢. Quy dinh vé tuw liéu sir dung

Céc can ¢t va dir liéu dau vao dung cho giam
sat tai nguyén dat phai co day du co so phap li
duoc co quan quan li nha nudc c¢6 thim quyén xac
nhan va phu hgp voi thyc trang st dung dat, ¢o
chat luong cao, cac thang chia phan cip va ciu
triic, dinh dang cua dit li€u phai tudn thu theo
dung quy dinh k¥ thuat tai cac thong tu do B§ Tai
nguyén va Mai truong ban hanh, xac dinh dugc
thoi gian va phuong phép thyc hién. Ban d6 giam
sat tai nguyén dat trong diéu kién BPKH lap cho
cép tinh, ban do theo ty 1€ ban dd hién trang su
dung dat quy dinh tai bang 3.

Bdng 3. Ty 1é ban do gidm sdt tai nguyén dat

Dién tich tw nhién (ha) Ty 18 ban d6
< 100.000 1/25.000
> 100.000 - 350.000 1/50.000
>350.000 1/100.000

Ban d6 nén sir dung trong giam sat tai nguyén
dat cung ty 1€ voi ban dd hién trang su dung dat
cip huyén: s dung ban dd nén dia hinh ty 18
1/10.000, 1/25.000.

d. Trinh tw cac buoc thuc hién giam sat tai
nguyén dat trong diéu kién BPKH théng qua két
qua diéu tra, danh gia dat dai dinh ki

Budc 1. Cong tac chudn bi, 1ap ké hoach

Budc 2. Thu thap tai liéu, s6 liéu, dit liéu, ban
do

Budc 3. Tong hop, xu li thong tin tai liéu

phuc vu cong tac giam sat

Budc 4. Thyc hién giam sat

Budc 5. Tong hop két qua, xay dung bao cao
giam sat tai nguyén dat

e. Noi dung cac buoc thuc hién giam sat tai
nguyén dat trong diéu kién BDKH théng qua két
qua diéu tra, danh gia dat dai dinh ki

Budc 1. Cong tac chudn bi, lap ké hoach

1. Xac dinh muc tiéu, nhiém vu cua du an.

2. X4c dinh ndi dung tai liéu can diéu tra thu
thap

TAP CHI KHi TUONG THUY VAN
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3. Thu thap tai li¢u phuc vu 1ap du an

4. Lap dé cuong dy an va du toan kinh phi
thuc hién du an

5. Xay dung ké hoach, t6 chirc thuc hién du 4n

6. Trinh phé duyét du an.

Budc 2. Thu thap tai liéu, s6 liéu, dit liéu, ban do

1. Thu thap thong tin, tai liéu, s6 liéu, ban d6
lién quan dén khi hau va BDKH trén dia ban
tinh.

2. Thu thap thong tin, tai liéu, s6 liéu, dit liéu,
ban dd két qua diéu tra, danh gia dat dai trén dia
ban tinh (diéu tra thoai hoa dat, diéu tra chét
luong dat, diéu tra 6 nhiém dét,...).

Budc 3. Tong hop, xir li thong tin tai liéu
phuc vu cong tac giam sat

1. Tong hop xur 1i dir lidu két qua diéu tra vé
khi hau

2. Tong hop xur li két qua diéu tra, ddnh gia
thoai hoa dat; chat luong dat; 6 nhiém dat.

Budc 4. Thuc hién giam sat tai nguyén dat

1. Xac dinh cac khu vuc dat chiu anh huong
ctia BDKH theo cac viing dic thu (d6i nui, dong
bang, ven bién).

2. Tong hop dit lidu ban do ddi véi timg loai
hinh giam sat theo ting khu vuc dic thu dé xac
dinh dién tich dét bi anh huéng ctia BDKH thong
qua két qua diéu tra, danh gia dat.

3. Xac dinh nhiing noi dung (loai hinh) can
quan tric giam sat theo tiéu chi dbi voi cac khu
vuc chiu anh huéng cia BDKH theo ting ving
dac thu: suy giam do phi dat; man hoa, phen ho3;

% 2) Téng hop di¥lizu BKH J

- N
_,| ) Phén cp ditligu BDKH theo b chi iéu phin cip
\

[ Buse 1: Xiy dumg 4i litu )
BDKH tai cic trzm do J €)Nhip théng tin thube tinh BDKH v vi i cde
) tram 1én bin 36

ArcGIS dé xic dinh pham vi inh hrdng cia cic

d)Nsi suy Krigeing hoe IDW trong phén mém ‘
| tramdo

_,l’ ) 86 hoa lzi khu vize nh hréng ciz cie tram do ‘

[ 2 Clruyén ditligu f thip v cimg dinh dang *1ab |
rong phén mém Mapinfo

| Bu6el:Chémgxpdilitn | | [ b)Taothém cic trimg thong tin thude tih phin |

|_cip BDKH méi trons dit lifu thu thip

[ ) Ching xép dirliéu thude tinh diéu tra, dénh gid |
dat dai dinh ki v dirliéu 6 hoa Kl ve Znh
| hromg cia cic tram

—{ # Clyén dirlin tir GIS sang Excel ‘

}7 ( b) Sir dyng cic cong thirc trong Excel 42 tong hop |
dién tich

Budc 3 : Xudr o lidu

TAP CHi KHi TUQNG THUY VAN

x61 mon, rra troi; 6 nhiém dat; sat 16, kho han,
hoang mac ho4, sa mac hoa, x6i 16 ven song, ven
bién, gley hoa.

4. Xac dinh cac khu vuc can giam sat thong
qua quan tric theo dinh ki hang nam, sb luong
diém quan sat, tan xuét quan trac.

5. Xay dung ban d0 giam sat tai nguyén dat
cap tinh.

Budc 5. Tong hop két qua va xdy dung bao
cho giam sat tai nguyén dat

1. D& xuit cac giai phap bao vé, cai tao dat,
giam thiéu thoai hoa dét va dinh hudéng quan li,
sir dung dat bén viing

2. Xay dung bao céo tong hop két qua giam
sat tai nguyén dat

3. Trinh tham dinh phé duyét va cong b két
qua giam st tai nguyén dat.

£ Quy dinh vé cic phwong phdp trong gidm
sdt tai nguyén dat thong qua két qua diéu tra,
danh gia dat dai dinh ki

- Phuong phép diéu tra, thu thap thong tin, tai
lidu, s6 liéu thir cap: thu thap thong tin, tai licu,
sb liéu, ban do tai cac co quan chuyén mon cua
dia phuong va cac b nganh Trung uong.

- Phuong phép toén thong ké duoc ap dung
trong xtr li tong hop s6 liédu.

- Phuong phép chuyén khao: tham khao y
kién cac chuyén gia trong nganh va cic can bo
quan 1 dat dai co s& c6 kinh nghiém.

- Trinh ty xt 1i dit liéu ban d6 va chiét xuat s
li¢u (hinh 2).

Hinh 2. So do xu li dir liéu ban
do va chiet xuat so lieu

S6 thang 11 - 2015



4. Két luin

Trén co so cac nghién ctru thuc tién da dé
xuat duge quy trinh giam sat tai nguyén dat doi
v6i nhitng khu vue chiu anh huéng cia BDKH ¢
Viét Nam thong qua két qua diéu tra danh gia dat
dai dinh ki. Quy trinh dé xuat mang tinh khoa
hoc cao, pht hop véi thuc tién, co thé ung dung
cho hé théng giam sat tai nguyén dat trong diéu
kién BDKH tai Viét Nam. Pdng thoi c6 thé danh
gia tac dong va muc d¢ anh huong cua BbKH

NGHIEN CUU & TRAO POI

d6i voi tai nguyén dat thong qua cac chi tiéu
giam sat vé sb luong, chét lugng dat. Thuc hién
giam sat tai nguyén dat theo quy trinh dé xudt
dam bao cung cip thong tin, sd liéu, tai liéu lam
co s& dé xuét quan li, st dung, bao v¢, cai tao
dat hiéu qua va 1a can ctr dé 1ap, diéu chinh quy
hoach, ké hoach sir dung dat va cung cép CO SO
dir liéu cho viéc xay dung va hoan thién h¢ théng
thong tin dét dai theo huong hién dai va phuc vu
da muc tiéu.

Loi cam on: Xin tran trong cam on Ban Chu nhiém Chuwong trinh khoa hoc va cong nghé phuc
vu Chuwong trinh muc tiéu quoc gia vng phd véi BPKH di tao diéu kién givip chiing t6i hoan thanh
nghién curu nay.

Tai liéu tham khao
1. BO Tai nguyén va Moi truong (2012), Quy dinh kjj thudt diéu tra thodi héa dat, Thong tu s6
14/2012/TT - BTNMT ngay 26 thang 11 nam 2012.
2. B6 Tai nguyén va Moi truong (2014), Quy dinh viéc diéu tra danh gia dat dai, Thong tu s6
35/2014/TT-BTNMT ngay 30 thang 6 ndm 2014.
3. Nguyén Pinh Bdng (2013), Gidi phdp qudn Ii bén viing tai nguyén dat dai vmg phé BPKH,
Nha xuat ban Chinh tri Qudc gia, Ha Noi.

RESEARCHING PROPOSAL OF PROCEDURE FOR MONITORING
LAND RESOURCES IN CONTEXT OF CLIMATE CHANGE USING RE-
SULTS FROM ANNUAL LAND SURVEY

Dao Trung Chinh and Nguyen Thi Thu Trang
General Department of Land Administration

Abstract: This paper presents the procedure, content and method for monitoring land resources
in context of climate change through the results from annual land survey. The steps of which are
identifed land areas affected by climate change, according to the specific regions, collect, analyse
data and map from land survey for each land in each particular region to determine the affected
area, specify the monitoring content according to criteria of areas affected by climate change in
each region, determine the areas to be monitored through unnual land survey, the number of ob-
servation points, monitoring frequency; mapping provincial monitored land resources. Results from
applying thi procedure in Nam Dinh and Gia Lai province confirmed that the proposed procedure
for monitoring land resources in context of climate change could be widely applied in Vietnam.Key-
words: Monitoring criteria, Land resources, Climate change

Keywords:
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UNG DUNG PHUONG PHAP AHP PANH GIA
MUC PO TON THUONG DO THIEN TAI TAI CAC XA THUQC
THANH PHO QUY NHON, BINH PINH

Pham Thanh Long, Bui Chi Nam, Nguyén Viin Tin
Phan vién Khoa hoc Khi twong Thiy van va Bién ddi khi hau

khuyén cao cua IPCC, trong do thiét hai co quan hé chat ché voi do phoi 19, do nhay
va kha ndng thich img. Tuy nhién, cdc nghién civu vé tinh dé ton thwong cho thdy co
nhiéu van dé khé khan trong viéc dinh lwong mirc dg quan trong ciia cac yéu té thanh phan. Bai bdo
nay trinh bay két qua ciia viéc vmg dung AHP dé danh gid tinh dé ton thirong ciia cdc xa thude thanh
phé Quy Nhon. Cdc két qud ciia nghién ciru nay bao gom, cdc trong sé ciia cac yéu té thanh phan
nhuw: mwre do phoi lo, mikc do nhay cam, mikc do thich ung va cdc chi 56 ton thwong cua cdc xd o
thanh phé Quy Nhon.
Tir khéa: Phirong phap AHP, mirc do ton thieong, thanh phé Quy Nhon

Bdﬂh gid tinh dé ton thiwong ¢ Viét Nam hién nay thwong dp dung theo phirong phdp

1. Mé dau

Dé danh gia tinh dé bi tén thuong phuong
phép phan tich thtr bac 1a phuong phap AHP do
Thomas L. Saaty [2] d& xuat duoc sir dung trong
nghién clru nay.

Phuong phéap phan tich thir bac (AHP), 1a k¥
thut dua ra quyét dinh ma ¢ d6 c6 mot s6 hiru
han cac lga chon, nhung mdi lua chon lai ¢6
nhiing dac tinh khac nhau, kho khan trong viéc
quyét dinh. AHP c6 thé gitip xac dinh va danh
gia lugng hoa céc tiéu chi, phan tich cac dir licu
thu thap duogc theo cac ti€u chi do, va thuc déy
viéc ra quyét dinh nhanh, chinh xac hon.

Bai bao trinh bay vi¢c st dung phuong phap
AHP cho 4 xa thudc thanh phé Quy Nhon. Viéc
mg dung phuong phap AHP dé danh gia ton
thuong do thién tai 1a can thiét, gop phan quan
trong phong tranh, giam nhe thién tai va tao tién
dé cho viée xdy dung cac giai phap giam nhe va
han ché nhiing tac hai ctia thién tai d6i véi cac xa
bai ngang ven bién Nam Trung Bd.

M L:l E}.ié u

Tiéu ch|1 | [[Tieuchi2 | | Tleu chi3 |

-/
/

N / ‘\'_.'\,_.-'
\ //':.":A'-.':____ . ;/
N N

. Phwrong an 1 . | Phwong an 2 |

2. Phuwong phap thuc hién

Tinh t6n thuong (V) [1] duoc coi 1a ham cua
E (phoi 19), S (d0 nhay) va AC (kha nang thich
mg): V = (E * S)/AC. Trong dé, trong sd clia cac
bién s6 E, S, AC duogc xac dinh bang phuong
phap AHP.

Phuong phap AHP giup xur li cac van dé ra
quyét dinh da tiéu chuan phtrc tap, cho phép
ngudi ra quyét dinh tap hop duoc kién thirc
chuyén gia, két hop duoc cac dit liéu khach quan
va chu quan trong mot khudn kho thir bac logic.

Kha ning tng phé

Phoi 16 (cudng do,

. : (chién Iuoce, hé théng
quy md, tin suat)

Cac tac dong
_—

PG nhay (tai san.

XH, tai nguyén su
dung)

Tinh d? tén thuong
Thich ing

Hinh 1. So d6 danh gid ton thwong do thién tai

nén kinh té kha

nang con nguoi)

Yéutbk

1

Yéuthj

1

Yeutoi

Yéu thi 1

Yéutbj

Yéuték

Hinh 2. So d6 cau triic thit bdc [2]
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Nguoi doc phan bién: PGS. TS. Nguyén Viét Lanh
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Pé dién vao ma tran trén, ngudi ta dung thang
danh gia tir 1 - 9 nhu bang 1. Trong do a; 1a muc
dd danh gia gitia chi ti€u thar i so véi thi j, voi ajj
>0, ai=1/aj, ai = 1.

Goi wii la trong s6 ctia nhan t6 thir i, wi duoc
tinh theo cong thirc sau:

Ma tran ve y kién cta cac chuyén gia c6 thé
dugc xac dinh bang ti sO nhat quan (consistency

NGHIEN CUU & TRAO POI

Trong do: CI 1a chi s6 nhit quan (Consistency
Index); RI 14 chi s6 ngdu nhién.
A

max

n—1

o "

Trong dO Amax 12 gid tri riéng ciia ma tran so
sanh; n 1a sd nhan td.

Phuong phap AHP do sy nhét quan thong qua
ti s6 nhat quan (CR), gi4 tri cta ti s6 nhat quan
t6t nhat 1a nhé hon 10%, néu 16n hon, sy nhan
dinh la ngﬁu nhién, can duge thuc hién lai.

5 S 5 S 5
ratio — CR) 1 ZWM ZWZn zw3n Zwu ZWSn
A =— n=1 4=l 4 =l 4 =l 4=l
CR= Q n Wiy Wa Wi Wiy Wss
RI
Bang 1. Bang so sanh cap thong minh cua Saaty [3]
<< Kém quan trong hon Quan trong hon>>
1/9 1/7 1/5 1/3 1 3 5 7 9
Kém quan Kém Kém Kém Quan Quan Quan Quan Quan
trong hon quan quan quan trong trong trong trong | trong hon
rat rat trong hon trong trong bang hon hon hon rat rat rat
nhiédu rat nhidu horp hon nhau nhidu nhiéu nhiéu
nhicu
Badng 2. Chi s6 ngdu nhién irng véi sé nhén té (RI)
n 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
RI|0,00|0,00|{0,58]0,90|1,12]|1,24|1,32|1,41|1,45|1,49|1,51|1,48|1,56|1,57|1,59

Tir két qua khao sat, thu thap dir liéu theo
phuong phép xac dinh tinh ton thuong theo
IPCC, cac yéu té dé xac dinh tinh ton thuong cho
khu vuc nghién ctru 1a 4 xa Nhon Chau, Nhon
Ly, Nhon Hoi va Nhon Hai bao gom:

a. MSire do phoi 16 ¢6 5 yéu to:

- E01: s6 lugng bido, ATND gy thiét hai dén
cac xa ¢ khu vuc nghién cuu;

- E02: Cuong d9 1, dién tich ngap;

- E03: Cuc tri nhiét do;

- E04: Cyc tri luong mua;

- E05: S6 lugng cac dot han trong mot giai
doan.

b. Mirc d¢ nhay cam cé 6 yéu to:

- S01: Téng dan s6, mat do dén s;

- S02: Ti 1€ nam nr;

- S03: Ti 1€ nguoi gia, nguoi phu thudc;

- S04: Ti 1€ ho nghéo, can nghéo;

- S05: Ti 18 ho noéng nghiép, nudi trong thiy;

- S06: Ti 1¢ dung nudc sach cang 1om, muc do
nhay cam cang nhd.

c. Kha néng thich g, ¢6 10 yéu to:

- ACO1: Nhan thirc vé thién tai, BDKH;

- AC02: Trinh dd hoc vén.

- ACO03: Ti 1€ ho gia ¢6 nha mua béo trude
thién tai;

- AC04: Tich trit lvong thuc truéc mua bao
It

- ACO5: Ti 1& can bo dia phuong hiéu biét vé
phong tranh thién tai;

- AC06: Co s6 ha tang;

- ACO07: Phuong tién clru nan;

- AC08: Mtrc d6 hd tro cua chinh quyén khi
c6 thién tai xay ra;

- AC09: Ngan sach cho phong chdng thién tai;

- AC10: Dia diém tranh bao/li.

2.1. Phén cd'p cac yéu 16 thanh phén

Cac yéu t6 thanh phan trong danh gia ton

TAP CHI KHi TUONG THUY VAN
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thuong do thién tai trong bai bao dugc lya chon
va phan cip theo cong thic chung, ¢6 5 ngudng
véi gia tri cia mdi ngudng 1a:

n

Vmax — Vmin
( 5 ) "

Trong d6: Vmax 1a gié tri 16n nhét cia yéu to
thanh phan; Vmin 1a gié tri nho cta yéu t6 thanh
phan; n 13 thir ty cia ngudng va n ¢6 gia tri tir 1
dén 5.

2.2. Xdy dung trong so ciia cdc yéu to thanh
phan

Céc yéu t6 thanh phan trong cac yéu t6 anh
hudéng ddnh gid mic do ton thuong co vai tro

quan trong khac nhau, vi thé, van dé cuc ki quan
trong la danh gia diing tam quan trong khac nhau
d6 va chon nhimg yéu té thanh phan c¢6 tim quan
trong hang dau. Viéc danh gia mot cach dinh
luong tam quan trong cua cac nhan t6 khac nhau
trong tap hop cac nhan t6 anh huong dén muc do
t6n thuong thuong thong qua viée xac dinh trong
s6 cac yéu t6 thanh phan, dua vao s6 lugng cia
céc nhan té va vao nhén thire ciia chuyén gia.

Qua tham do phiéu hoi cac ¥ kién chuyén gia,
theo phuong phap AHP cua Saaty, ma trén so
sanh cap dé tinh trong s6 phu hop phan anh vai
tro ctia cac yéu t6 thanh phan trong danh gia mirc
d6 ton thuong duoc xay dung nhu sau:

Bdng 3. Két qua tinh trong sé cdc yéu té thanh phan

Yéu tb Yéu t6 thanh phin Trong sb
Bao, ATND 0,51
o Ngép lut, triéu cudng 0,18
= [ Nnhiet do 0,05
E Lugng mua 0,17
~ Han han 0,09
Téng trong sé 1,00
Téng s6 dan, mat do dan sd 0,41
s Ty 1€ nam nir 0,10
s Ty 1€ nguoi gia, phu thude 0,23
> Ty 1¢ ho ngheo/can ngheo 0,16
é' Lam ndng nghiép, thuy san 0,06
z Ty 1¢ dung nude sach 0,04
Tﬁng trong 56 1,00
Nhan thirc vé thién tai, BDKH 0,29
Trinh d6 hoc van 0,11
Gia c¢6 nha ctra trudc mua 1 0,04
Q Tich trir lvong thuc trudc mua la 0,21
£ | Hibu biét cua cén b vé PCTT 0,14
== Co so ha téng: giao thong, y té, truong hoc 0,02
LE) Phuong tién ctru hg, ctru nan 0,08
= H5b trg ctia CQ khi c6 Thién tai 0,03
Ngan sach cho PCTT 0,02
Dia diém tranh bio/Ii (Try s¢ CQ, trudng hoc, Y t8) | 0,06
T(fng trong 50 1,00
Bang 4. Cdc thong so cua AHP
Théng sb Phoil§ | Nhay cam | Thich irng
Gia tri riéng ctia ma trdn (Apay) | 5,23 6,16 10,55
S6 nhan t (n) 5 6 10

Chi s nhét quan (CI) 0,06 0,03 0,06

Chi sb ngau nhién (RI) 1,12 1,24 1,49

Ty sb nhit quan (CR) 0,05 0,03 0,04

Vi CR cua cac yéu td phoi 19, nhay cam va
thich rng lan luot 0,05; 0,03 va 0,04 (nh6 hon
0,1) nén cac trong sé nay duoc chdp nhan. Vi
vay, viéc danh gia tinh ton thuong theo cac yéu

TAP CHi KHi TUQNG THUY VAN

t6 nay s& duogc tién hanh cho 4 xa.

- Phuong trinh tong quat danh gia muc do
phoi 16: YE = EO1 * 0,51 + E02 * 0,18 + E03 *
0,05 + E04 * 0,17 + E05 * 0,09 (1)
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- Phuong trinh tong quat danh gia mic do
nhay cam: YS = S01 * 0,41 +S02 * 0,10 + S03 *
0,23 + S04 * 0,16 + S05 * 0,06 + S06 * 0,04 (2)

- Phuong trinh tong quat danh gia mic do
thich ung: YAC =ACO1 * 0,29 + AC02 * 0,11 +
ACO03 * 0,04 + ACO4 * 0,21 + ACOS5 * 0,14 +
ACO06 * 0,02 + ACO7 * 0,08 + ACO8 * 0,03 +
ACO09 * 0,02 + AC10 * 0,06 3)

3. Panh gia tac dong cia thién tai

T cac phuong trinh danh gia mic do cua
tinh phoi 19, tinh nhay cam va tinh thich ung,
viéc danh gia tac dong cua thién tai dén 4 xa da
no6i duoc thuc hién theo cong thuc: I =E*S va
ton thuong 1a:

E xS
- AC

Trong cach danh gia tac dong cling nhu danh
gi4 tinh t6n thuong, viéc danh gia chi mang tinh
tuong d6i khi chi so sanh mirc d ton thuong
gitra cac xa voi nhau, trong cac diéu kién tu
nhién, kinh té - x3 hoi cua cac xa gan nhu tuong

NGHIEN CUU & TRAO DOI

ddng. Néu so sanh véi cac dia phuong khac co
thé murc do ton thuong s& 14 rat thap hodc rit cao
vi khong c6 cung diéu kién.

Theo phuong trinh (1) dé dinh luong tinh
phoi 16 trudc thién tai chi s6 phoi 16 ctia clia cac
x4 lan luot 1a 3,65; 2,59; 2,59; 4,22. Qua chi sb
nay c6 thé thiy xa Nhon Hai phoi 16 nhiéu nhét;
tiép dén 1a Nhon Chau va hai xi con lai.

Theo phuong trinh (2) dé dinh lugng tinh
nhay cam véi thién tai chi s6 nhay ciia cac xa lan
luot 13 5,76; 5,35; 3,24 va 5,23. C6 thé thdy xa
Nhon Chau, Nhon Ly va Nhon Hai c6 muc do
nhay cam vai thién tai nhu nhau, riéng xa Nhon
Hoi ¢6 mirc nhay cam thap nhat.

Nhu vay, chi s tac dong cua thién tai dbi voi
tung xa Nhon Chau, Nhon Ly, Nhon Hoi va
Nhon Hai lan luot 1a 21,05; 13,86; 8,40; 22,05.
Nghia la xa Nhon Hai va Nhon Chau bi tac dong
nhiéu nhét, 2 x Nhon Chau va Nhon Hoi bi tac
dong nhu nhau va ¢ mirc thap hon.

Bang 5. Murc do phoi I cua cdc xa

TT | Trongsé | Yéu td thanh phin | Nhon Chau Nhon Ly Nhon Hji Nhon Hai
E.01 0.53 Bido & ATND 6 4 4 6
E02| 0.4 |Ngaplut 1 1 1 5
E.03 0.05 Nhiét do 1 1 1 1
E.04 0.21 Luong mua 1 1 1 1
E.05 0.07 Han han 1 1 1 1
Chi s6 phoi 16 3,65 2,59 2,59 4,22
Bang 6. Murc do nhay cam cua cdc xa
Trong A A 1 s A Nhon ,| Nhon | Nhon
T ¥ Yéu t6 thanh phan Chau INhon Ly Hoi Hai
S.01 0,41 Tong dan s6/mat do dan so 6 10 3 8
S.02 0,10 Ti 1€ nam nir 2 2 5 1
S.03 0,23 Ti I¢ nguoi gia, phu thudc 5 2 2 1
S.04 0,16 Ti 18 ho nghéo 10 3 5 8
S.05 0,06 Lao dong néng nghiép va thuy san 5 1 1 5
S.06 0,04 Tyi 1€ dung nude sach 1 1 5 1
Chi s0 nhay cam 5,76 5,35 3,24 5,23

4. Xac dinh tinh dé ton thuwong

Theo cong thirc 4, dé xac dinh tinh dé ton
thuong, ngoai vi¢c xac dinh tac dong cua thién
tai, con can xac dinh kha nang thich ing hay kha
ning phuc hoi ciia dia phuong. Néu kha ning
thich img (AC) cua dia phuong cang cao s€ lam
cho dia phuong it bi ton thuong va nguoc lai

thich (mg cang thap cang dé ton thwong. Ngoai
ra, tac dong cua thién tai cling ty 1¢ thuan vai tinh
d& bi ton thuong, tdc dong cang manh, dia
phuong cang d& bi ton thuong hon.

St dung phuong trinh (3) dé dinh luong kha
nang thich Gmg véi thién tai chi s6 nhay cua cac
x4 lan lugt 1a 4,91; 5,34; 4,61 va 4,27, trong d6

TAP CHI KHi TUONG THUY VAN
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kha ning thich tng cla cac xa déu & mic gan
ngang nhau, nhung kha nang thich ung cua xa
Nhon Ly 1a cao hon so véi 3 xa con lai.

Tt chi s6 tac dong (E * S) va chi s6 kha ning
thich ing (AC) theo cong thirc (4), chi s6 d& ton

thuong V cua cac xa lan luot 14 4,28; 2,60; 1,82;
5,16. Nhu vay, xa Nhon Hai d& bj tén thuong
nhat, k& d6 1a xa Nhon Chau, 2 xd Nhon Ly va
Nhon Hdi it bi ton thuong va muc do d& ton
thuong ctia x3 Nhon Hoi 1a thap nhat.

Bang 7. Kha nang thich ung cua cdc xa

TT Trs%“g Yéu té thanh phin g‘l‘;‘: NE;‘“ NI;‘gi“ N}'I‘;“
ACO1 0,29 | Nhan thtrc ciia ngudi dan vé thién tai, BDKH 2 2 2 2
ACO2 0,02 | Trinh do hoc van 1 5 5 5
ACO03 0,08 | Gia ¢ nha ctra trudc mua 1i 3 3 3 3
ACO04 0,06 | Tich trit lvong thuc trude mua li 3 3 3 3
ACO5 | 0,04 | Hiéu biét ciia can bo v& phong tranh thién tai 3 3 3 3
AC06 | 021 | Coso ha ting tai dia phuong giao thong, y té, gido duc 13 15 12 8
ACO7 0,14 | Cac phuong tién clru nan khi c6 thién tai xay ra 3 3 3 3
ACO8 0.03 i\}/llll(r%fl ffi };(z;rfacﬁa chinh quyén v6i nguoi dan khi co 15 13 13 12
AC09 0.02 Iljlgir)l sach dia phuong cho phong chong thién tai (dy 1 1 1 5
ACI0 | 0,11 | Dia diém tranh bio ld 2 2 1 5

Chi s6 kha ning thich tmg 491 | 534 | 461 | 427

5. Két luan

Béao céo da trinh bay qua trinh thuc hi¢n
phuong phap phéan tich thir bac AHP theo 8 budc
dé tao ra cac trong s cuia cac yéu té thanh phan
cua cac yéu td phoi 19, nhay cam va kha ning
thich (mg dé danh gia tac dong ciing nhu danh
gia tinh dé& bj ton thuong cua 4 xa thudc thanh
phé Quy Nhon tinh Binh Dinh.

Nhu vay, chi s6 tic dong cua thién tai ddi voi
tung xa Nhon Chau, Nhon Ly, Nhon Hoi va
Nhon Hai lan luot 14 21,05; 13,86; 8,40; 22,05.
Qua cic chi s6 ¢6 thé thdy xa Nhon Hai va Nhon
Chau bi tac dong nhiéu nhét co chi sb bi tac dong
gan nhu bang nhau, 2 xd Nhon Chau, Nhon Hoi
bi tac dong gﬁn nhu nhau va bi tac dong & muc
thdp hon nhiéu so v6i 2 xa cao nhat.

Vé tinh dé bi tén thuong xa Nhon Hai d& bi
ton thuong nhat, ké d6 1a xa Nhon Chau, 2 x4
Nhon Ly va Nhon Hoi it bi ton thuong.

Trong nghién ctru, viéc tham khao y kién
chuyén gia con it, dé ting mic do khach quan
trong vi€c tao ra cac trong s6 can tham khéao
nhiéu y kién chuyén gia hon.

Nghién ctru cling chi dung lai & pham vi danh
gia ton thuong & 4 x4, viéc danh gia chi mang
tinh d4nh gia twong ddi gitra cac xa c6 cung diéu
kién ty nhién, kinh té - xa hoi, néu viéc danh gia
dugc mo rong ra cho nhiéu xa khac hay dia
phuong, thi tinh ton thuong cia timg dia phuong
s& co su chénh léch rd rét va tir d6 s& dé dang
chon Iya cac gidi phap phong chéng thién tai cu
thé, phu hop cho timg dja phuong.
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APPLY AHP METHODOLOGY TO ASSESS VULNERABILITY BY
DISASTER AT 4 COMMUNES OF QUY NHON CITY, BINH DINH
PROVINCE
Pham Thanh Long, Bui Chi Nam and Nguyen Van Tin
Sub-Institute of Hydrometeorology and Climate Change

Abstract: Vulnerability Assessment in Vietnam now often applied the method recommended by
IPCC, In which, the damage is related to the level of exposures, sensitivity and adaptive capacity.
However, the vulnerability studies have shown the difficulties in quantifying the level of importance
of the component elements. This article presents the results of the application of AHP to assess the
vulnerability of the communes in the city of Quy Nhon. Results include the weighted of the compo-
nents of such factors as: exposure, sensitivity and adaptive capacity and vulnerability indicators of
the communes in the city of Quy Nhon.

Key words: AHP method, vulnerability, Quy Nhon city.
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THIET KE HE HO TRQ RA QUYET PINH
TRONG QUAN Li TAINGUYEN PAT VA NUGC
VUNG PONG BANG SONG CUU LONG UNG PHO BPKH

Nguyén Pinh Tuan®, C4n Thu Van®, Cao Duy Truong, Lé Thi Vinh Huong®
(OTrudng Pai hoc Tai nguyén va Moi trudng thanh phé H6 Chi Minh
@S¢ Lao dong — Thuong Binh va Xa hoi tinh Binh Dinh

quyét dinh (DSS) khéng gian phuc vu quan 1y bén viing tai nguyén dat va nuée trong

Bdi bao trinh bay cac két qua dat duoc trong viéc thiét ké va xdy dung mot hé hé tro ra

diéu kién bién doi khi hdu (BPKH). Nghién ciru dd dwoc tién hanh 6 tinh lién nganh,
bao gom viéc thu thdp sé liéu, phan tich va xit li dir liéu GIS, tién hanh chay cdc kich ban (BPKH),

thiét ké co s6 dir liéu cho hé thong théng tin, khao sdat mé hinh ra quyét dinh nhém nham thong nhdt

y kién chuyén gia dé dwa ra cdc quyét dinh tdp thé. DSS sir dung dwoc thiét ké cé cdc chire nang:

qudan tri hé thong, tac nghiép dir liéu ban do, quan li co s dir liéu, gidi mé hinh ra quyét dinh dira

trén y kién chuyén gia.

Tir khéa: DSS, SDSS, tdi nguyén nuée, tai nguyén dat.

1. Pt van dé

Dé giai quyét cac van dé trong quan i bén
vitng tai nguyén dat va nudc, viée xay dung mot
mo hinh dy bao dinh lugng bang cac kich ban
thay doi hién trang st dung dat, 6 che phu rimg
va su thay ddi cac yéu t6 khi hau bang hé hd tro
quyét dinh khong gian (SDSS) 13 hét strc can
thiét. Két qua dat duoc cua dé tai s& 13 co sd quan
trong cho viéc dua ra nhitng chinh sach phat trién
kinh té - x4 hoi gan lién v6i quan 1i bén viing tai
nguyén dat va nudc nham tmg pho véi BDKH
[1]. Véi sy phat trién ciia cong nghé may tinh,
céac phan mém GIS, viéc mo hinh hoa va phan
tich hé théng phét trién nhanh chong, trong
nghién ctru nay chung t6i tién hanh xay dung hé
hd trg quyét dinh khong gian nham hd tro cac
nha ra quyét dinh trong viéc quan li bén viing tai
nguyén dat va nudc ving Pong bang séng Ciru
Long (PBSCL) trong diéu kién thich tng véi
BDKH.

2. Hé hd tro ra quyét dinh

Mot hé hd tro ra quyét dinh (DSS) bao gdm
céc phan chinh [1, 2, 3]:

- Hé théng may tinh (Computer based sys-
tem): giup xu li thong tin va van hanh cac mo
hinh dé giri két qua qua man hinh giao tiép véi
nguoi su dung.

TAP CHi KHi TUQNG THUY VAN

- H¢ quan tri co so dir li¢u (DataBase Man-
agement System —DBMS): bao gdm céc thong
tin vé tai nguyén, kinh té, xa hoi, moi truong,
dugc luu trir trong GIS.

- M6 hinh xu li (Model Base Management
System —MBMS): Cac m6 hinh (m6 hinh bai
toan quy hoach tuyén tinh/quy hoach muc tiéu,
md hinh phan tich co s¢ dir liéu khong
gian/thudc tinh, mé hinh mé phong, thong ké, dy
béo,...), day 1a phan quan trong nhit trong hé
thng hd tro ra quyét dinh.

- Hé quan tri co so kién thuc (Knowledge
Base Management System-KBMS): Cung cip
cac thong tin trén co s& qua trinh x1r 1i thong tin
ctia mo hinh, dua ra cac van dé can giai quyét,
danh gia két qua va giri két qua cho ngudi ra
quyét dinh.

- Hé thong két ndi v6i nguoi sir dung (Dia-
logue Management —DM): Hé thdng giao tiép
than thién véi nguoi st dung, day 13 noi giri két
qua phén tich ctia hé thong cho ngudi ra quyét
dinh, ngudi ra quyét dinh c6 thé dat cau hoi dé hé
thong tra 10i.

Heé hd trg quyét dinh khong gian (Spatial De-
cision Support System-SDSS), duoc phat trién
cing v6i DSS, nham cung cip su hd trg vé mit
may tinh cho viéc ra cac quyét dinh c6 lién quan

Ngudi doc phan bién: PGS. TS. Nguyén Kién Diing
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dén cac thanh phan vé dia Ii hodc khong gian.

3. Kién triic SDSS trong quan li tai nguyén
dit va nwée ving PBSCL g pho véi BDPKH

3.1. Co s6, hwong tiép cén

Kién trac hé thdng SDSS duogc du kién thiét
ké va xay dung trén co so hé thong “cac thanh
phan” ma nén tang 14 hé thong CSDL céc thanh
phén, hé théng mo hinh, hé théng cong cy hd tro
quyét dinh (khung, kich ban, cong cu) va giao
dién nguoi st dung cho phép xay dung cac kich
ban, diéu chinh cac tham sb, dé tinh toan ra cac
két qua hd trg cac quyét dinh theo muc tiéu cia
hé théng.

B phan mém DSS dugc dé xuat bao gdm cac
hop phan sau:.

- M6 hinh todan mé phong va t6i uu

- Hé thong thong tin dia li (GIS va ngan hang
dir ligu);

- Tich hop GIS v&i cac mé hinh bao gdm: md
hinh todn thuy van-thuy luc, nudc ngém, mo
hinh tuyén tinh da myc tiéu xac dinh dién tich ti
uu céc loai dat nong nghiép, mo hinh danh gia
dat dai ing dung, mo hinh dinh gi4 dat dai ung
dung ham hoi quy, cdy hoi quy, mé hinh CA
chuyén dbi chirc ning dat dai;

- Hé thdng chuyén gia va tri thirc;

- Cong cu hd trg phan tich va ra quyét dinh;

- Giao dién nguodi-may

Céac mo dun ciia SDSS gom: .

- Quan li thong tin va dir liéu. Pay la chia
khoa va trung tdm trong viéc xay dung mot
SDSS. Nhi¢m vu dit ra 1a xay dung dugc mot
khung co s& dit liéu tong hop, co sy lién két chit
ché dé tao thanh mot khdi thong nhat voi cac ché
d6 hién thi tién dung, kha ning sap xép, tim kiém
va trinh bay mdt cach khoa hoc. Co s¢ dir ligu
va tri thuc (Knowledge Base - KB) dugc mo
rong rat nhidu khong con bo hep 14 ngan hang dir
liéu don thuan ma ca nhimng san pham chay tir
cac mo hinh toan theo cac kich ban khac nhau,
céc ban d0, cac phuong an quy hoach sir dung
nudc, cac van ban co lién quan,... Pay 1a kho
thong tin khong 16 ma tat cac cac md hinh toan,
mo dun phan tich, danh gia tac dong, hd tro ra
quyét dinh déu truy cap vao. San pham tinh toén,
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phan tich lai dugc Iu trir trd lai vao KB dé phuc
vu cho cac nha dua ra quyét dinh. Mot s6 ngan
hang dit liéu chinh nam trong KB nhu sau: Ngan
hang cac kich ban tinh todn (Scenarios); ngan
hang két qua tinh toan cac phuong an; ngan hang
dit liéu s6; ngan hang ban d6; ngan hang vin ban
lién quan.

- Phan tich va mo hinh toan. Tuy thudc vao
timg budc, timg giai doan va yéu cau cy thé cua
mot SDSS ma viée phan tich c6 thé yéu cau tir
mirc 6 don gian dén phirc tap, bao gdm cac mo
hinh théng ké va mé hinh s6, mé hinh phén tich
kinh té va chi phi/loi ich va cac cong cu phu hop
v6i yéu cau, than thién véi nguoi sir dung. Trong
SDSS, hop phan md hinh toan mé phong va t6i
wu 14 phan 15i, lién két chat ché vai co sé dit ligu.
Phuc vu cho viéc quan li tai nguyén dat va nuéc,
bd mo hinh di kém theo 1a: M6 hinh thuy van
(mua-dong chay) tinh toan tao bién vao cho cac
mo hinh tiép theo, danh gia dugc tac dong cua
thay d6i sir dung dat, BDKH, ... 1én tai nguyén
nudce trén luu vuc song; Mo hinh mo phong sur
dung nudc trén luu vuc, nham mo phong viéc su
dung nudc trén luu vyc cua cac hd dung nude,
ldy nudc tir song hod, nude ngam...Cac phuong
an quy hoach st dung nuéc déu c6 thé théng qua
mo hinh mé phong dé danh gia tac dong lén
dong chay trén song; M6 hinh thuy dong luc dé
mé phong dién bién qua trinh thuy dong luc
nudc trong song, nudc dudi dét, xam nhdp man,
chat luong nudc, mé phong ngap lut... M6 hinh
nay hay duing dé danh gia tic dong sir dung nudec
thugng ngudn dén ha luu cing nhu viée khai
thac nudc ngam dén dong thai nudc dudi dat.

- Quan li kich ban va xay dung cac lya chon.
Khung SDSS 1a mét c¢ong cu c6 thé hd trg va
cung cap thong tin cho viée xdy dung cac du an
kha thi, cac du an quy hoach ciing nhur thiét ké va
thuc hién du an. Trong do, xay dung cac kich ban
khac nhau va dé xuat cac phuong an hay cac lya
chon khac nhau mét cach phu hop. Déi vai viée
quan li thyc hién dy 4n thi SDSS ¢6 thé cung cip
cac hop phan van hanh dy 4n theo thoi gian thuc
va hd tro ra quyét dinh trén website mot cach
truc tuyén.

TAP CHI KHi TUONG THUY VAN
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- M6 dun phan tich, danh gia tdc dong. M6
dun nay co thé co hai cip: phan tich so cap (Pri-
mary Analysis) va thir cip (Secondary Analysis).
Su thanh cong hay khong cua mot SDSS phu
thudc nhiéu vao mé dun nay. Phan giao dién rat
mém déo, phan tich théng minh, trao doi thong
tin hai chiéu v6i co s tri thirc Thong tin dua cho
ngudi ra quyét dinh dudi dang bang biéu, do thi,
ban do,...

- Ra quyét dinh. Cac giao dién GIS, web-
site,... co thé dugc thiét ké theo nhu cau va yéu
cau dic biét cua khach hang, dam bao dap Gng
yéu cau st dung, cung cip thong tin mot cach
day du va co so tin cay nhat cho ngudi ra quyét
dinh dung thoi diém, hiéu qua, thuan lgi va
nhanh chong.

3.2. Quy trinh ra quyét dinh

Cac quy trinh ra quyét dinh s dung céc
phuong phap khac nhau trong viéc thiét ké va
xay dung cac tiéu chuan quyét dinh ciing nhu cac
phuong 4n quyét dinh. Trong nhiéu trudng hop,
cac mo hinh toan hoc, trong d6 co6 bai toan quy
hoach tuyén tinh da muc tiéu c6 thé duoc ap
dung. Trong céc bai toan cong nghé, quan li...
nay sinh tir thyc té, chung ta thuong phai xem
xét dé t6i wu hoa déng thdi mot lac nhiéu muc
ti€u. Viéc giai cac bai toan tdi uu da muc tiéu,
tic 1a tim ra mot phuong an kha thi tot nhét theo
mot nghia nao do, thuc chét chinh 1a mot bai toan
ra quyét dinh. Bai toan quy hoach tuyén tinh
(BTQHTT) da muc tiéu c6 dang sau:

Zi:aij)(jzbi (1)
MaximizeZ = ichj ()
gaij)(jﬁbi 3)
Si= Y Wi X+ [Ty @
1i=1,2,3,...,n; Xj>=0; j=1,2,3,....,n

Trong d6: Z 1a Tong gia tri hodc loi tic tir cac
hodc dong “j”
dinh; Xj 1a cép d0 hodc don vi cua hoat dong “j”;
cj la gid tri hodc loi tirc dén tr nhitng don vi hoat

dong thi <§”; aj 1a tong s6 dau vao su dung

trong luu vuc cua muc tiéu xac

[13%2]
1
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[T3LIR

hoat dong “j”; bi 13 tong cac gi6i han diéu kién
dau vao tht “i” [4].

Trong van d& ra quyét dinh da muc tiéu, bude
dau tién quan trong nhat 1a xac dinh tap hop céac
phuong an can dé dénh gia. Tiép theo, lugng hoa
céc tiéu chuan, xac dinh tim quan trong tuong
d6i cua nhitng phuong an twong tmg véi mdi tiéu
chuan.

Mot cach tiép can dé xac dinh tim quan trong
tuong ddi cua cac phuong an dia vao sy so sanh
cip duoc dé xuit boi Saaty (1977, 1980, 1994) [5]
la phuong phap phan tich thtr bac riéng ré (AHP-
IDM) trong ra quyét dinh da tiéu chuan; két qua
thuong mang tinh chii quan. Dé khic phuc duoc
diéu 4y, nhiéu nha nghién ctru da sir dung phuong
phéap phan tich thir bac trong ra quyét dinh nhom
(AHP-GDM) dé xéc dinh trong s céc tiéu chuén.
AHP két hop ca hai mat tu duy ctia con nguoi: Ca
vé dinh tinh va dinh luwong. Dinh tinh qua su sép
xép thtr bac va dinh lugng qua sy mo ta cac danh
gia va sy uu thich qua cac con s6 ¢ thé ding dé
mo ta nhan dinh ctiia con nguoi ca van dé vo hinh
13n vat 1i hitu hinh, n6 c6 thé mé ta cam giac, truc
giac danh gia cua con nguoi. Ngay nay AHP duoc
str dung kha phd bién trong cac linh vuc quan 1 tai
nguyén dat dai, thwong mai... AHP dua trén ba
nguyén tic : (1) Phan tich van dé ra quyét dinh, (2)
Panh gia so sanh cac thanh phan, (3) Téng hop
cac yéu td uu tién.

Phan tich da tiéu chuan trong SDSS [5].

Cac budc qua trinh phan tich: (a) Xac dinh
céc tiéu chuan; (b) Chuan hoa dir liéu; (c) Chong
16p; (d) Panh gia da tiéu chuan.

1. Xac dinh cac tiéu chuan: Dinh ra cac tiéu
chuén khac nhau d3 dugc tinh dén. Pa s6 cac tiéu
chuan khong phai 1a mot bién don gian ma 1a t6
hop cac dir li€u thudc tinh va hinh hoc khac
nhau. Nhirng tiéu chuan nay duoc tinh bang dai
s6 ban do. Céc chi tiéu nay phuc vu cho viéc thu
thap cac dir liéu dau vao.

2. Chuéan hoa dit liéu: Cac chi tiéu co tim
quan trong khac nhau ddi v&i mot muc dich nhat
dinh va trong tung chi ti€u, mic do thich hop
ciing khac nhau. Vi vay, ma chiing phai duoc xép
theo thr tu cho mot muc dich riéng biét va lam
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cho cac tiéu chuan khac nhau co thé so sanh
duoc. Khi cac tiéu chuan c6 mic d6 anh hudng
khac nhau, gan trong s6 (w) anh hudng cho mdi
tiéu chuan (w c6 thé xac dinh bang phuong phap
phan tich thir bac AHP). Cac tiéu chuan co thé
dugc phan loai theo thang diém chuan cho tat ca
céc tiéu chuén dé co thé so sanh dugc.

3. Chong 16p (overlay): Sau khi c6 dugc trong
s6 va gia tri cac tiéu chuan phan cép, chéng Xép
céc 16p ban do dé ra quyét dinh bd tri str dung
dat cho timg don vi dat dai. Ung dung mdi yéu
t6 xay dung 16p thong tin chuyén dé trong GIS,

NGHIEN CUU & TRAO DOI

ch@)ng Xép cac lop thong tin chuyén dé, tinh chi
sO thich hop (S) ung véi timg vi tri, cong thirc
tinh nhu sau:
Si=XEa Wi X+t c )

Trong do: S; 1a chi s6 thich sb thich g thich
hop, W; la trong s0 toan cyc cua ti€u chuan I, X;
la gia tri (di€ém) cua ti€u chuan I, C; Boolean.

4. Danh gia da ti€éu chuan: Ban do bo tri stir
dung dat dai (LUS) duogc xay dung theo k¥ thuat
phan tich da tiéu chuan.

Danh gia thich nghi tw nhién
theo FAO (1976)

Ban d6 thich
nghi fur nhién

1 \|
|| Pénh gid anh huong cia Danh gid hiéu qua Danh gia anh heong cia | |
: LUS vé mat x3 hét kinh te cla LUS LUS vé mjt méi trwémg || |
] 1
N o e e l ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e

351 véi tinh bén vilmg

AHP-GDM =xic dmh trong
s0 (W) ena cdc thinh phan
Janh t&, xA ho1, mér frwong

i Dé 'xuﬁ‘t str dung
dat bén vig

Hinh 1. Gidi thudt bé tri sir dung dat trong SDSS

4. Két qua nghién ciru

Tir cac nghién ctru trén chiing toi tién hanh
xay dung hé hd trg ra quyét dinh trong quan 1i
tai nguyén dat va nudc PBSCL thich tng véi
BDKH, véi tén goi DSSCLIM bao gdm:

- CSDL dugc thiét ké theo chuan dit liéu
khong gian Geodatabase.

- B6 phan mém hd tro ra quyét dinh duoc 1ap
bang ngon ngit C++, phat trién trén nén tang Vi-
sual Studio 2013, .Net FrameWork 4.0

- Hé thdng website truc truyén, lap trinh theo
cong ngh¢ MVC ASP.NET.

- H¢ théng quan tri ndi dung tryc tuyén

Thao tac véi ban dd trén hé théng, ban dd ¢o
thé dwa hé thdng tir nhiéu dinh dang khac nhau:
Maplnfo, ArcGis, Microstation, Autocad,... Cac
thao tac, cong cu trén hé thong don gian, dé st

dung, dugc thiét ké hoan toan béng tiéng Viét.

Ngudi str dung c6 thé tién hanh chay cac kich
ban ra quyét dinh bang nut B chaykenban | sau khi
da tién hanh xac dinh cac tiéu chi dung dé ra
quyét dinh, x4c dinh cac trong s6 bang phuong
phép chuyén gia.

Hé thong con cung cip cong cu theo doi va
thong ke, két xuét bao cao cho cac sb liéu dau
vao do hé théng quan 1.

Trang thong tin truc tuyén cung cép tin tuc,
cling nhu cac két qua danh gia, két qua chay kich
ban ra quyét dinh, ciing nhu ngan hang s liéu,
ngan hang ban d tryc tuyén,...

5. Két luin

Nghién ctru nay di trinh bay cac két qua dat
dugc trong trong thiét ké va xay dung hé hd tro
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ra quyét dinh trong quan li tai nguyén dat va
nuéc PBSCL thich ung véi BDKH. Két qua
nghién ctru 1a bo san phdm phan mém va CSDL
v6i tén DSSCLIM, hé hd trg ra quyét dinh trong
quan li tai nguyén dat va nudc DPBSCL thich tng
v6i bién doi khi hau, bao gom: (1) Ngan hang
cac kich ban tinh toan (Scenarios); (2) Ngan
hang két qua tinh toan cac phuong an; (3) Ngan
hang dit liéu s6; (4)Ngan hang ban dd; (5) Ngan
hang van ban lién quan va (6) Bo cong cu chay
cac kich ban ra quyét dinh.

Két qua cua nghién ctru 1a hd tro ra quyét
dinh nhanh choéng, chinh xac, dinh lugng, tranh
mang tinh chu quan, dinh tinh trong Iya chon cac
phuong an quan li, khai thac st dung tai nguyén
dat va nude theo cac kich ban pha trién khac
nhau. Hé thong c6 kha ning tham muu cho cac
co quan quan li, quy hoach, d& ra chién luoc sat
thuc, chu dong doi pho véi cho céc tinh huéng

(LA Sl ]

Hinh 4. Tién hanh chay kich ban ra quyét dinh

xay ra trong thuc tién dic biét 1a itng pho BDKH.
Dua trén co sd va thuc tién dé chu dong dé xuét
co ché, chinh sach co ban Nha nudc cin ban
hanh vé quan li tai nguyén dat va nuéc cho
DBSCL noi riéng va ca nude noéi chung. Ngoai
ra két qua nghién ciru ndy ciing gop phan ciing
6 va phat trién 1i thuyét vé quan li tong hop tai
nguyén dat va nudc; tng dung DSS dé xay dung
va quan li di liéu. Ung dung cac mé hinh toan dé
tinh toan dinh gia dat, t6i uu hoa dién tich dat
néng nghiép, quan li dat dai, tinh toan dong dén,
tinh can béng nudc, tinh thuy lyc v.v... phuc vu
cong tac quy hoach, quan 1i va phat trién tai
nguyén dat va nudc ¢ luu vuc song. Hé thong
nay duoc thiét ké theo céc tidu chuan duoc quy
dinh, v&i kha ning mé rong rat cao, do do dé
dang tmg dung dugc cho cac linh vyc khac cling
nhu cac dia phuong khac, mdt khi da thu thap
duoc dﬁy du s liéu va co sé tri thie can thiét.

Hinh 3. Théng tin ddu vao cho SDSS

e DSSEHM

o 2
Hinh 5. Truy cdp ngdn hang ban do triec tuyén

Loi cam on: Bai bao nay dwoc thyuc hién trong khuon khé dé tai cd'p Nha nuoc — BPKH20, thuoc
chirong trinh Khoa hoc va Céng nghé phuc vu Chirong trinh muc tiéu Quéc gia trng phé véi BDKH.
Cdc tac gia chan thanh cam on Chuwong trinh va dé tai da hé tro.
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DESIGN THE DECISION SYSTEM SUPPORTS (DSS)
FOR LAND AND WATER RESOURCES MANAGEMENT
IN MEKONG DELTA RESPONSE TO CLIMATE CHANGE

Nguyen Dinh Tuan®, Can Thu Van®, Cao Duy Truong”, Le Thi Vinh Huong?
(DHCMC University for Natural Resources and Environmen
@Department of Labor - Invalids and Social Affairs of Binh Dinh province

Abstract: This paper presents the results achieved in the design the spacedecision-making system to
support for sustainable service of land and water resources in the context of climate change. The study
was conducted in-terdisciplinary, including data collection, analysis and processing of GIS data,
conduct scenarios of climate change, designing database system in-formation system, survey the
model of group decision to unify the expertise to make a collective decision. Decision support sys-
tems used were designed with functions. system management, operational data mapping, database
management, the decision model based on expert opinion.

Keywords: DSS, SDSS, Water Resources, Land Resources.
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NGHIEN CUU GIAI PHAP ON PINH VA LIEN KET CON CAT
VEN BIEN THANH PE BIEN TU NHIEN
XA CAT TIEN, HUYEN PHU CAT, TINH BINH PINH

Lé Ngoc Cwong va Tran Thi Phwong Thao
Vién Sinh thai va Bdo v¢ cong trinh

on cat ven bién mién Trung co vai tro nhw mot tuyén dé bién tw nhién. Tuy nhién, chua

c6 mét mét gidi phap khoa hoc cong nghé cu thé nao dé bién cdc con cat ndy thanh

dé bién tw nhién. Trong khudn khé thue hién d@é tai: “Nghién ciru trng dung cong nghé

on dinh va lién ket cac con cat ven bién tai cdac tinh Trung B¢ dé tao thanh dé bién tu nhién nham

giam thiéu tac dong cua muc nuoc bién dang", chung toi tien hanh xdy dung con cat xa Cat Tién,

huyén phii cat, tinh Binh Dinh thanh dé bién tw nhién. Bai bdo sé trinh bay tir vin dé khdo sat danh

gid dén phén tich hea chon gidi phdp, thiét ké va xdy dung con cat xa Cat Tién thanh dé bién tw nhién.

Tir khéa: Con cat, dé bién, bién doi khi hdu, sinh thdi.

1. Pit van dé

Con cat véi vai tro bao vé ha téng, dan sinh,
kinh té - x4 hoi 1a mot hé sinh thai dic trung cho
ving ven bién di duoc thé gii cong nhan, quan
tam tir 1au. Hé thong con cat c6 thé tao ra cong
trinh bao vé ven bién mot cach tu nhién. Con cat
giam cac tac dong cua bao va song cao, ngan
chan hoac lam cham sy xam nhap cua nudc vao
dat lién. Piéu nay duoc cu thé hoa bang céc
nghién ctru chuyén sau nhitng yéu té anh hudng
va cac giai phap on dinh, cac tiéu chuin quan ly
va bao vé; sau hon nita 1a dugc thé ché hoa trong
cac quy dinh cua ludt phap. Cac nghién ctru cling
chi ra rang bién d6i khi hau (BPKH) va nudc
bién dang (NBD) s& anh huong dau tién, truc
tiép dén cac con cat ven bién va lam thay d6i gan
nhu toan bd dén cac didu kién tu nhién lién quan
to1 chung.

Do nhitng yéu té khach quan va chii quan,
cho dén nay viéc nghién ctru vé cdn cat & mién
Trung Viét Nam chua duoc quan tam dang muc.
Céc nghién ciru vé con cat & Viét Nam theo ¥
nghia bao vé viing ven bién con phan tan va han
hep. Mot ) nghién cuu han ché & pham vi khu
vuc hep; mot s6 khac lai thuong di theo hudng
cai tao con cat phuc vu cho san xuit néng 1am
nghiép va dan sinh.

Vi thyc trang do6, chung ta phai nhin nhan

TAP CHi KHi TUQNG THUY VAN

lai vin d& cdn cat mot cach nghiém tac, trén mot
co s& khoa hoc téng hop da nganh. Trong bi
canh BPKH va NBD tac dong manh mé& dén sy
on dinh ctia con cat va dang dan danh mat vai tro
bao vé thi van dé on dinh va lién két cac con cét
ven bién tai cac tinh Trung Bo dé tao thanh dé
bién tw nhién trd nén quan trong hon bao gio hét.

2. Phuong phap nghién ciru

- Phuong phap khao sat dia hinh: St dung
may toan dac TOPCOM c6 d6 chinh xac goc mf3
=+ 17 d6 chinh x4c do canh ms =2 mm + 2 ppm.
Str dung hé cao toa do qudc gia liy theo mdc
thity chuan hang 4 cach vi tri khao sat 1,5km.

- Phuong phép khao sat dia chat: Khoan rat 15i.

- Phuong phap khao sat thd nhudng: Phan
tich mau dat theo FAO (1998) [2].

3. Két qua diéu tra diéu kién tw nhién lién
quan con cat & khu vue nghién ciru

Pia diém nghién ctru thudc thon Trung
Luong, xa Cat Tién, huyén Phu Cat, tinh Binh
Dinh véi toa d¢ diém dau:13056°41,60 vi do Bac
va 109014'31,90 kinh d6 Pong; toa do diém
cudi: 13056°31,01 vi do Bic va 109014'33,82
kinh d¢ Pong (hinh 1).

Dia hinh khu vuc b tri m6 hinh duoc phan ra
1am bén khu vuc chinh theo tht tu tir bic t6i nam
1a: (1) Khu vuc con cat trung binh; (2) Khu vyc
con cat thap; (3) Khu vuc con cét cao; (4) Khu

Nguoi doc phan bién: ThS. Lé Thi Thudng
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vuc con cat di dong.

Bé& mit thd nhudng trén con cét 1a cat vang. O
nhitng khu vuc khong 16ng gio6 thi cap do hat 1a
hat nhé dén hat min. O nhitng khu vuc cOn cat
nam trén hudng gié chinh do hat min bi gi6 thoi
bay nén bé mat thé nhudng 1a cap hat thé dén
trung binh. Tai khu vuc dang ton tai tham thuc
vat & quanh khu vuc xay dung mo hinh, qua
khao sat c6 mot s6 loai cay & tang cdy cao la tra
(Coccoloba uvifera), phi lao (Casuarina equi-
setifolia), keo 14 tram (Acacia auriculiformis);
cay bui moc sat mat dét ¢6 tu bi (Vitex rotundi-

Hinh 1. Vi tri xay dung mo hinh
(Nguon: google earth)

Hinh 3. Con cat bi mat én dinh do chdt phd
rung phi lao

Cbn cat ven bién khu vyc xay dyng mé hinh
mat on dinh ¢ ba trang thai: X6i 16 chan con cat,
cat bay cat nhay vao khu vyc dan cu phia sau,
con cat di dong.

Nhan xét diéu kién tu nhién lién quan dén con
cat ¢ khu vuc nghién ctru

Diéu kién tu nhién khu vuc b tri mé hinh
chiu anh huong cua khi hau viang Nam Trung
B9, dia hinh con cat khong bang phang, c6 nhiéu
chd 16i 16m khong dong nhét, do vay dé chuyén
cac con cat ven bién thanh cac tuyét dé bién ty
nhién can c6 bién phap lién két va ndi cac doan
cdn cat bi dut giy thanh mot tuyén hoan chinh

NGHIEN CUU & TRAO POI

folia L.) va co 16ng chong (Spinifex littoreus
Merr) 12 nhiing loai cdy co thé phat trién duoc
trong diéu kién trén con cat. O nhiing khu vuc
khong c6 tham thuc vat che phu qua khao sat
thuc dia cho théy trudc day bé mit con cat co
rimg phi lao che phu nén cdn cat 6n dinh qua
nhiéu nam. Tuy nhién, sau nay do cic hoat dong
chit phé rimg phi lao nén bé mit cdn cat khong
con tham thuc vat che phu, do vay hién tuong
cat bay cat chay dién ra manh vao mua gié mua
d6ng bic 1am con cat ngay cang c6 xu hudng di
chuyén vao sau phia luc dia (hinh 3, 4).

Hinh 4. Cat bay vao khu dén cw sdt chdn con cat

nhu tuyén dé bién.

biéu kién khi hau theo mua rd rét, nhiét do
trung binh nam cao, lwgng mua tap trung chu
yéu tir thang 8-12 chiém tir 75 dén 80% lugng
mua ciia ca nim, nhing thang con lai chii yéu 13
thoi tiét kho nong.

Dic diém tho nhudng 1a dang dat cat ven bién
thoat nudc nhanh giit nuéc kém, nghéo chét dinh
dudng (ty 1¢ cat khoang 97%) nén vao mua kho
luong nudce trong dét rét it, nhiét d6 bé mat dat
cao (khoang 600C) khong du cung cap chét dinh
dudng va nude cho cdy nén ciy trong thuong
phat trién rat kém hodc bi chét.

TAP CHi KHi TUQNG THUY VAN
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Trén cdn cat mot sé khu vuc c6 tham thue vat
che phui thi bé mat con cat 6n dinh. Cac loai cay
chu yéu 1a tra, phi lao, ti bi bién va co 16ng
chong,.... o) nhirng khu vyc ¢6 tham thuc vat bi
chit pha hién tuong cat bay cat chay dién ra
nhanh, con cat mat 6n dinh, hinh thanh céac dai
nhip nhd, cat bay cat chay 1an sau vao cac khu
dan cu sinh séng, 1am anh huong dén doi song
clia cong ddng dan cu ven bién.

4. Cac giai phap trién khai

-Déi voi con cat trung binh: (1) hang rao chin
gi6 chdng cat bay, cat nhay; (2) pht mit con cat;
(3) pht tham thyc vat ¢ mai, dinh con cat: tr6ng
cdy, cai tao thd nhudng, cung cip nudc; (4)
chbng x6i 16 chan con cét.

- Dbi v6i con cat thap: (1) tac dong co hoc;
(2) pha mit con cat; (3) phir tham thyc vat.

- Déi v6i con cat cao: (1) hang rao ha do dc;
(2) phu tham thuc vat & mai con cat: trong cay,
cai tao tho nhudng, cung cip nudc.

- Déi v6i con cat di dong: Bay cat co dinh
hudng

4.1. Hang rao chiin gio chéng cdt bay, cat
nhdy

Theo Nguyén ly xay dung hang rao chin gio
1a giam Iuu tdc gio Coastal Engineering Manual

Mit cit doc hang rao )

20 200 +3.0

T

oG

L

1000

NEp 68 ohv 20N

(CEM - 2006) Part - III [1], hang rao dugc lam
bang coc tre, khoang cach giita cac coc tre
khoang 0,3m, cac nep van g dugc sir dung dé
lam nep ngang co tac dung lién két cac coc tre
dung, chian gi6 chdng cat bay cat nhay, dé lién
két gitra cac coc tre dimg va nép van gb sir dung
céc bu 16ng va dai 6¢ dé lién két (hinh 5).

4.2. Phii mgt con cdt

Ap dung két qua nghién ciru cua nhiéu tac
giai trén thé gidi nhu Tian Lihu va cs (2015),
Guo Yu Qiua va cs (2003) [3], tac gid da su dung
6 rom c6 3 kich thudc khac nhau dé nghién ciru
hi¢u qua boi 1§ng catlalmx 1m; 1,5m x 1,5m;
2m x 2m va da ching minh rang kich thudc 6
rom 1m x 1m Ia c6 hiéu qua nhat trong viéc bay
cat (hinh 8).

4.3 Hing rao ha dé doc

Két hop voi hang rao chin gio chdng cat bay,
cat nhay voi chiéu cao hang rao 1a 1 m va b tri
hang rao song song voi dudong dong mic.
Khoang cach gifra hai hang rao 1a Sm. Mat do
dong coc dugce xac dinh dya trén kha nang tinh
toan on dinh v&i hé s6 mai déc can ha véi mat do
dong coc 0,2m/coc va chiéu sau dong coc 1,2m
thi c6 thé dam bao hang rao ha do dbc 6n dinh
(hinh 8).

Hinh 7. Phii mdt con cat
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4.5. Bdy cat c6 dinh hwong

Thiét ké theo dung két qua cua nghién ciru
v6i 6 hang coc mdi hang coc cao trén mat dat 1a
Im. Khoang cach hang cach hang la 0,3m, coc

hung r o ch¥h gia

Hinh 9. M6 hinh bdy cdt c¢é dinh huéng
cach coc 12 0,3m. Chiéu dai b?ly phu thudc vao
yéu tb dia hinh. Tong chidu dai mé hinh lién két
cdn cat 1a 150m (hinh 9).

4.6. Phui mdt tham thwc vit

b

Bién Pong

LI

m, i ph¥ biCn

DAI1: 4 HANG CAY TRA
CAY TRA, MATDQ {0000 CAY/HA

Tl DAI 2: 4 HANG CAY TRA
BOSOOS CAY TRA, MAT DQ 10000 CAY/HA |*+"- """+

e T T T T T 7 v v v 7 7 v e e e

®nh giangc,t

m, i ph¥ sau giang c, t

DAI 3: 3 HANG CAY TRA
CAY TRA, MAT DO 10000 CAY/HA

KHOANG CACH GIUA 2 PAI LA 75M

|

. DAI4: 3 HANG CAY TRA
CAY TRA, MAT PQ 10000 CAY/HA

DAI5: CAY PHI LAO
MAT DQ 10000 CAY/HA

KHOANG CACH GIUA 2 PAI LA 5M

DAI'5: CAY PHILAO
MAT DO 10000 CAY/HA

= =
g O =

Hinh 10. Phu tham thuc vat

KHU DAN CU'

=
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Tiéu chi lya chon cac loai cay:

- La nhiing loai cdy phan bd tu nhién trén cac
dang dit cat tai dia phuong.

- La nhitng loai cdy dwoc wu tién trong trén
cac cOn cat ven bién mién Trung.

- La nhiing loai cay da sinh truéng va phat
trién lau doi tai dia phuong, da thich nghi va hoa
nhép vao cac hé sinh thai ty nhién trén cac dang
dét cat tai chd

5. Panh gia hi¢u qua

5.1. Pdnh gid hi¢u qua ting én dinh con cdt

Sau khi 16p tham thuc vat phu 1én 6 thang thi
hién twong cat bay cat nhay khong con xuat hién.
Khu vyc dan cu phia sau con cat khong con hién
tuong cat bay vao nha.

Tai m6 hinh chdng x6i 16 thi chin con cat da
dugc bao v¢. Tuy nhién bai trudc cOn cat van bj
bién thién theo cac dot song

5.2. Ddnh gid hiéu qud lién két con cdt

Tuyén cdn cat duoc lién két c6 chiéu dai
250m, chiéu dai hang rao lién két con cat 1a
120m. Sau 8 thang lién két cat da dugc phu lén
40cm. Dy kién trong thang 12 1a thoi diém cat
bay, cat nhay xay ra manh nhat thi c6 thé phu 1én

70+80cm.

5.3. Ddanh gid higu qud kinh té- xi hji va
moi truong

Gop phan dam bao an toan dén sinh, kinh té
ving ven bién va cai thién méi truong sinh thai
ven bién, ting kha ning phét trién du lich sinh
thai, phat trién kinh té cua dia phuong ven bién,
tang viéc lam va thu nhédp cho nguoi dan, dam
bao 6n dinh xa hoi.

6. Két luan va kién nghi

6.1. Két lugn

Giai phap 6n dinh con cat bang phu tham thuc
vat bude dau da lam tang hi€u qua 6n dinh con
cat. Giai phap lién két con cat bang bang coc by
cat da cho thay kha ning lién két cac con cat lai
v6i nhau tao thanh tuyén dé bién. Bit dau da xay
dung dugc cOn cat nhu mot tuyén dé bién cho
cac dang cdn cat thip, trung binh, cao, lién két
cac dun cét thanh tuyén.

6.2. Kién nghi

Dé nghi ap dung cac giai phap 6n dinh va lién
két cac con cat thanh tuyén dé bién cho con cat
ven bién mién Trung dé nang cao hiéu qua bao
vé bo bién ¢ day.
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RESEARCHING TECHNOLOGY APPLICATION IN STABILIZING
AND ASSOCIATING COASTAL DUNES IN CENTRAL REGION
PROVINCES OF VIETNAM TO MAKE NATURE SEADYKE IN

ORDER TO REDUCE IMPACT OF SEA LEVEL RISE
Le Ngoc Cuong and Tran Thi Phuong Thao
Institute of Ecology and Protection of works

Abstract: This paper presents the results achieved in the design the spacedecision-making system to
support for sustainable service of land and water resources in the context of climate change. The study
was conducted in-terdisciplinary, including data collection, analysis and processing of GIS data,
conduct scenarios of climate change, designing database system in-formation system, survey the
model of group decision to unify the expertise to make a collective decision. Decision support systems
used were designed with functions: system management, operational data mapping, database
management, the decision model based on expert opinion.

Keywords: DSS, SDSS, Water Resources, Land Resources.
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PANH GIA TAC PONG TiCH LUY
CUA HE THONG LIEN HO CHUA LON
TREN LUU VU'C SONG BA PEN BOI LANG HO CHUA BA HA
VA VAN CHUYEN BUN CAT XUONG HA LUU
Nguyén Vin S¥ - Truong Pai hoc Thiy loi

ap dap ngan song tao thanh cdac ho chiea sé lam thay doi sau sdc cdc thanh phan moi

truong dat, nude va hé sinh thai vimg ho va ha lweu. Bai bdo nay sé phan tich va danh

gid tde dong méi trwong tich lity ciia hé thong lién ho chira 1om trén heu vuee séng Ba
bao gom: Séng Hinh, Ayun Ha, Ba Ha, Kréng Hndng, An Khé - Ka Nak déi véi nong do va luu
liong bun cdt lo limg van chuyén xuéng ha lweu qua tram thiy vin Ciing Son theo thoi gian tir khi
chira ¢6 hé nao dén khi cd 5 ho dwoc dwa vao van hanh.
Tir khéa: Bin cat, danh gid tac dong tich iy, lién ho chiva, lwu viee song Ba.

1. Mé dau

So d6 mé phong hé théng lién hd chua 16n
trén luu vuc song Ba duoc dan ra trong hinh 1.

Dé co thé danh gia vai tro cia ting ho chia:
hd song Hinh, Ayun Ha, Ba Ha, Krong Hning,
An Khé - KaNak dén ndng d6 va luu lugng bun
cat van chuyén xudng ha luu qua tram thuy vin
Cung Son theo thoi gian tir khi chua c6 hd dén
khi ¢6 du 5 ho, ching t6i di tién hanh danh gia
theo cac nim tuong ung véi thoi gian cac hd
chira di vao van hanh dugc dan ra trong bang 1.

Dua vao chudi sb liéu bun cat thue do tai cac
tram thuy van An Khé ¢ thuong luu va cua Cing

Son ¢ ha luu trén dong chinh tir nam 1988 - 2014
v6i cac mdc thoi gian dwa vao van hanh timg ho
chura va str dung phuong phép luu vuc tuong tu
va cong thie kinh nghiém dé udc tinh lwong bun
cat gia nhap cac ho chira, [2] dugc su dung dé
wée tinh lugng bun cat boi ldng va thao xa qua
cac hd. Viée tinh toan duge thuc hién cho mbi
hd chira theo trinh tu vi tri tir thuong luu Xuéng
ha luu va theo trinh tu thoi diém dua cac hd vao
van hanh. Tu do s€ danh gia duoc tac dong liy
tich ctia cac ho chira chinh dén nong do va luu
lugng bun cat ha Iuu song Ba qua tram thuy van
Cung Son.

Bang 1. Thoi gian dwa vao vdan hanh cua cac ho chira lon tén luu viec song Ba

o I . Séng | Ayun Song | Krong Ka An

Thong 50 co'bin Hinh | ha | BaHa |HNing | Nak | Khé
Dién tich luy vye tinh dén | 20011600 | 1115 | 1196 | 833 | 1246
tuyén dap, km
Dién tich mat ho tmg véi
MNDBT, ki? 37,0 | 370 | 54,66 | 13,67 | 17,0 | 3.4
Dung tich toan bg, 10°m’ 357 | 253 | 3497 | 165,78 | 313, | 159
Nam hoan thanh, dwa vao| ,o4; | 2007 | 2008 | 2010 | 2010 | 2011
van hanh

2. Két qua nghién ciru va thao luin

tinh luu lugng trung binh thang thoi ky 1978 -

Téng hop tai liéu luu luong dong chay ngay 2014 duoc dan ra trong bang 2.

thuc do tai tram Cung Son va An Khé, két qua

Bang 2. Luu lwong trung binh thang (m*/s) tram An Khé va Cung Son

Théang
Tram
1 2 |3 4 |5 6 7 8 9 10 | 11 12
An Khé 18,3(11,2| 8,7 8,8 16,5 17,0 | 15,1 | 21,9 [37,06| 89,2 |110,4| 47,6
Cung Son | 151,2]82,5|54,3|44,4|94,7| 133, 6| 130,7|240,6/ 389,9| 688.,4| 890,5| 475,0

Ngudi doc phan bién: PGS. TS. Nguyén Kién Diing
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Két qua tinh toan do duc bun cat lo limg trung
binh thang tai cac tram An Khé va Cting Son dua
trén chudi sb liéu ndng d6 bun cat lo limg thyuc
do dong bo tir nam 1988 - 2014 cho thay nong do

bun cat trung binh thang 16n nhat tai cac tram
xuat hién vao thang 9 va 10, trude thoi diém luu
lwong 1ii 16n nhat thudong xudt hién vao thang 11
(bang 3).

Bdng 3. Nong dg bun cdt lo ling trung binh thang (g/m?) tram An Khé va Ciing Son

Thang
Tram
: 1 2 3 4 5 6 7 8 9 10 11 12
AnKhé | 35,8 19,9 21,9 | 32,8 |161,2|178,3|143,8|180,7237,9|286,5/234,3| 88,3
Cung Son| 24,9 | 18,8 | 19,6 | 41,0 | 166,9| 157,9| 146,1| 134,4|176,5| 153,9| 114,7| 49,2

Dé danh gia tac dong cua hé thong lién hod
chtra dén qua trinh van chuyén bun cat xuéng ha
du trude hét can co mot vai phan tich va nhan
dinh vé xu thé bién dong dong chay khu vuc
nghién ctru dudi tac dong cua lién hd chia.

Bang 4 cho thiy, tai Ciing Son, sau khi c6 hd
song Hinh, dong chay trung binh nam va trung
binh mua Iii gidm kha manh, trén dudi 40% trong
khi dong chay mua ki¢t c6 xu hudng ting. Giai
doan sau nam 2008 1a thoi ky hd Ba Ha dé hoan
thanh va dua vao khai thac, thoi ky nay dong
chay tai Cung Son tang so vdi thoi ky trude khi
¢6 hd (trén 20%), Sau nam 2010, khi c6 sy tham

gia diéu tiét ciia hd Ka Nak phia thuong luu va
hdé Krong HNang trén song nhanh, dong chay
mua i va dong chay trung binh ndm tai Cing
Son lai c6 xu thé giam nhe (3% so vai thoi ky
trude khi co hd), Sau nam 2011, khi hé thong
lién ho chira dua vao khai thac va sir dung, dong
chdy trung binh ndm va dong chay trung binh
mua 1t ¢6 xu thé giam manh (trén 40%) trong
khi dong chay trung binh mua kiét tdng, Phan
tich nay cho thdy hé théng ho chira da phat huy
vai trd ctia minh trong viéc phan phdi dong chay
(giam dong chay mua i va taing dong chay kiét
vé phia ha luu).

Bang 4. Ddc trung luu luong trung binh (m*/s) trong cdc giai doan khdc nhau

R Giai doan va mirc thay déi (%)
Tén B B A A B
- , Muc Muc Muc Mitc Murc
tram | Dac trung | Trudc| Sau tha Sau tha Sau tha Sau th Sau th
2001 | 2001 | ¥ 12002 %Y | 2008 | 4 | 2010 | M2 | 2011 | 1YY
doi doi doi doi doi
ngégn'jmh 297, 6/ 190,9| -35.8(195,7| -34,2|370,0| 24 |291,0| -2,2 | 199,9| -32,8
Cing | Trung binh | 509 31797 31 47.8(398.5 -30,0(709.6| 25 |540.6] -5.0 | 309.9 -45.6
Son mua lu
Trung binh [ 511140 11,1 | 509 | -50.8| 127.5| 23 |112,7] 89 |121.4] 173
mua kiét

Sau khi phan tich vé xu thé bién déi dong
chay trude va sau khi c6 hd, chung t6i tién hanh
danh gia so bo bién dbi ndng do bun cat lo limg
tai tram Cung Son qua céc thoi ky xay dung hod
trong mdi twong quan voi luong bun cat dén phia
thuong luu (dua vao chudi sé liéu ndong d6 bun
cat lo lung thuc do tai Cing Son va An Khé).

Hinh 2 thé hién néng do bun cat lo lung thuc
do trung binh mua 11 thoi ky 1988-2014 véi cac
méc thoi gian cac hd tham gia vao hé théng. Co
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thé nhan thiy giai doan trudc khi c6 hd (1988-
2000), mdi trong quan ndng d6 bun cat lo ling
phia thuong ngudn (tram do An Khé) véi ndng
do bun cat lo Itng phia ha du (tram Cung Son)
bién dong twong ddi 16n, nhung nhin chung ndng
d6 bun cat lo lung phia ha luu cao hon ndng do
bun cat lo limg do duogc tai tram thuong luu. Tu
nam 2001, sau khi h6 song Hinh hoan thanh va
tham gia diéu tiét thi ndng d6 bun cat lo ling tai
Cung Son ¢ xu hudng giam va tiép tuc giam
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dén nam 2002 khi hd Ayun Ha hoan thanh va
hoat dong. Giai doan tir nam 2003 - 2007 dién
bién ndng d6 bun cat lo limg kha phtc tap nhung
nhin chung 14 c6 xu thé tang. Nguyén nhan chinh
la do qua trinh thi cong dap Ba Ha da lam tang
x6i mon dat da xudng 10ng song,

Anh huong ctia hd Ba Ha dén qua trinh van
chuyén bun cat ha du 13 rd rét nhat. Hinh 2 cho
théy, c6 su bién dong manh lugng bun cat van
chuyén xudng ha du sau khi hd Ba Ha hoan
thanh va di vao hoat dong. Diéu nay hop 1y vi hd
Ba Ha ndm trén song chinh, ngay phia trén tram
Cung Son. Nam 2010 khi ho Kréng HNang va
hd KaNak di vao hoat dong thi lugng bun cat An
Khé va Cung Son déu c6 xu huéng giam.
Nguyén nhan do hd KaNak nam phia trén An
Khé nén di giit lai mot phan cat bun phia thugng
luu. T ndm 2011 - 2014, khi da c6 du nam hd,
nong do bun cat lo limg tram Cung Son dao dong
tir 100 g/m?® dén 50 g/m’.

Hinh 2 thé hién twong quan ndng do bun cat
lo lting thyc do trung binh ndm tram An Khé va
tram Cung Son va nhitng phan tich riéng cho
mua 1 va mua kiét, co thé dua ra mot s6 danh
gia tac dong hé thong lién hd chua dén van
chuyén bun cat phia ha luu theo thoi gian nhu
sau:

- Giai doan trudce khi c6 hé théng ho chua:
ndng d6 bun cat trung binh nim tram An Khé
dao dong tir 20 g/m? dén 100g/m?; bun cat van
chuyén xudng ha du qua tram Cung Son vdi sy
gia nhap bun cat tir cac nhanh song, ndng do bun
cat lo limg dao dong 100g/m? dén 150g/m>.

- Giai doan 2003 - 2008, sau khi c¢6 ho song
Hinh va Ayun Ha: hoat dong, lugng bun cat
truyén vé ha luu c6 giam, dang chu y 1a nam
2004 voi dong chay giam dot ngdt, khi do luong
cat bun thuong luu truyén vé ha luu giam manh,
dong thoi luong cat bun tir 2 nhanh Ia Yun va
nhanh séng Hinh ciing giam (do c6 hd xay dung
nén giit lai luong bun cat trong 10ng ho) diéu nay
dan dén lugng bun cat Ciing Son giam dang ké.
Tuy nhién, tr ndm 2005 - 2008, khi dong chay
trung binh trén hé thong song khong co bién
dong manh ddng thoi day ciing 1a khoang thoi

NGHIEN CUU & TRAO POI

gian xdy dung ho Ba Ha nén luong bun cat vé
phia ha du lai ting (mot phan do lugng bun dat
phat sinh trong qué trinh xay dap ngan dong).
Nhu vay c6 thé thay hai ho trén nhanh Ia Yun va
song Hinh c6 anh huong dén luong cat bun vé
ha luu nhung khong that su dang ké va muic anh
hudng kém xa lugng nhap cat bun do anh hudéng
cua thi cong gy ra,

Hinh 3 thé hién ndng d6 bun cat lo ling trong
mua kiét. C6 thé nhan thiy bién d6i nong do bun
cat lo lung tram Cung Son mua kiét dudi tac
dong ciia hé thong lién ho chua ciing tuong ddi
gidng voi mua i, tac dong rd rét nhét cia hé
thong lién ho chira dén van chuyén bun cat
xudng ha luu qua tram thiy vin Cung Son vao
thoi ky 2009 - 2010, sau khi ho Ba Ha hoan
thanh va di vao hoat dong.

- Giai doan 2009 - 2010 khi c6 cac ho song
Hinh, Ayun Ha va Ba Ha: nam 2008, sau khi hd
Ba Ha hoan thanh va tham gia vao hé théng,
luong bun cat phia ha du giam manh, do ho Ba
Ha nam & nhanh song chinh, phia trén tram thuy
van Cung Son nén anh hudng tryc tiép va manh
mé dén qua trinh chuyén bun cat xudng ha du,
chudi sb liéu thu thap cho th'fly mat do bun cat lo
limg giam manh khi c6 ho Ba Ha.

- Tir 2011 - 2014 khi hé thdng lién ho chta
hoan thanh: lic nay ho Ka Nak va An Khé phia
thuong ngué)n da di vao hoat dong, hinh 4 thé
hién 16 nét khi hé thong ho hoat dong da tac dong
lam giam luong bun cét truyén tai vé phia ha du
do mot luong bun cat dén da lang dong tai hd
trude khi dugce truyén vé ha luu.

Dé danh gia chi tiét hon sy anh huong cia
viéc xay dung hé¢ théng cac hd chtra dén su bién
d6i nong d6 bun cat lo ling, cac thoi ky hoat
dong cua hd chtra trong hé théng dugc lua chon
dé phan tich thanh cac giai doan khac nhau.
Bang dudi day thé hién nong d6 bun cat lo ling
trung binh trong mua lii, mua kiét va ca nam cho
cac giai doan khac nhau.

Giai doan 2005 - 2008 1a thoi ky da c6 ho
song Hinh va hd Ayun Ha di vao hoat dong cling
v6i thoi ky xdy dung hod song Ba Ha. Thoi ky
nay nong d6 bun cat phia ha luu ting manh ca
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dan dén néng do bun cat tang trung binh 57%
vao mua 10 va 114% vao mua kiét.

vé mua 1 va mua kiét. Nguyén nhéan chinh c6
thé 1a do qua trinh xdy dung ho Ba Ha dua vao

trong song Ba lugng 16n bun cat do qua trinh x61
mon lam cho dong chdy bun cét phia ha luu tang

Hi chira Kanak, ",

Hi chira An Khé -\
Hb chira o=

Avunlly 7, I Difm kidm sodt
Lo F Tram TV An Khi
.//’ -
Hé chira™-. | " /\_E‘U chira Ba Ha
Kréng Hndng I
|
et -
Ha EPIUH“‘J
Séng Hinh B piém kiém soat

Tram TV Cdng Son
Hinh 1. So @6 hé thong lién ho chira Iom trén
luu viee song Ba

Tere——
¢ OB #

Hinh 3. N(;ng do bun cat lo lung mua kiét tram
An Khé va Cung Son (1988-2014)

Giai doan 2009 - 2011, sau khi ho Ba Ha, Ka
Nak va Krong HNing di vao hoat dong thi nong
do bun cat ha luu gidm manh, trung binh 50%.
bac biét, giai doan tir 2012 - 2014, thoi ky sau
khi hd An Khé hoan thanh va hoat dong thi

15 e b o o g i )
T EEEEEE TR

Hinh 2. Nong d¢ bin cdt lo limg miia lii tram
An Khé va Cung Son (1988-2014)

Hinh 4. Nong d¢ bun cat lo hing trung binh
nam tram An Khé va Cung Son (1988-2014)
luong bun cét tiép tuc giam dén trén 60%. Pay
chinh 1a tac dong tich lily cua hé thong cac hd
Ayun Ha, Krong Hnang, va hd song Ba Ha dén
luong bun cat lo ling van chuyén xudng ha du

do phan 16n bi lang dong trong 1ong hd chira.

Bdng 5. Bdc tring nong dé bun cat lo lirng (g/m?) tai Ciing Son qua cdc giai doan

Giai doan
biic trung 1978-| 1978- | 2001- | 2003- | 2005- | 2009-| 2012- | 2001-
2014 | 2000 | 2002 | 2004 | 2008 | 2011 | 2014 | 2014
Trung binh ndm | 131,7| 129,2| 151,7| 178,5| 228,0 | 60,5 | 48,7 | 135,7
Trung binh mua 1ii | 202,2 | 206,4 | 2381 | 206,7 | 324,4 | 104,8| 77,6 | 195,3
F{l{ngbinhmﬁa 81,4 | 74,3 | 90,0 | 158,4 | 159,1| 28,8 | 28,1 | 93,1

H6 chtra Ba Ha 1a ho nam phia ha luu séng
Ba. Luu luong bun cat bdi lang trong hd Ba Ha
chiu anh huong tich liy theo thoi gian ciua qua
trinh bdi ldng bun cat ctia cac hd phia trén nhu hd
Ayun Ha, Krong Hning va An Khé - Ka Nak. Do
khong c6 sb liéu bun cat thuc do trén nhanh song
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Tayun va song Krong Ning, ddi véi cac hd Ayun
Ha va Krong Hnang nén ching toi st dung 2
phuong phép tinh ton bdi ling ho chira don cia
Brune (1953) [2] dé u6c tinh luong bun cat bdi
ling hd Ba Ha véi két qua nhu trong bang 6.
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Bdng 6. Két qua tinh todn boi lang ho chira Ba Ha

Phwong phap Churchill - Roberts Phuong phap Brune
Nam Wi | Waa | Wi Wi I Waa | Whi
10°m’/nam 10°m’/nim
2009 1023,5 204,7 1228,3 955,3 191,1 1146,4
2010 1091,8 218,4 1310,1 1023,5 204,7 1228,3
2011 1091,8 218,4 1310,1 1023,5 204,7 1228,3
2012 1194,1 238,8 1433 1091,8 2184 1310,1
2013 1023,5 204,7 12283 955,3 191,1 11464
2014 1364,7 2729 1637,7 1262,4 252,5 1514,8
Ghi chii: WII, Wdd, Whbl: la hwegng bun cat lo limg, di day dén hé va heong bin cat boi
ling trong ho
Tur bang 6 ta thay: ling s& dan dén tong lugng bun cat do ra cua

Thé tich bun cat bdi ling & ho Ba Ha di giam sOng suy giam ma trong do bao gdm ca cac yeu
trung binh khoang 1,25 triéu m*/nam. Thé tich to dinh dudng Nito va Phét pho, 1a nhitng yéu to
bun cat léng dong trong hd Ba Ha theo thiét ké  rat can cho hé sinh thai thuy sinh ha luu. Ngoai
[1] khoang 2,47 triéu m*/nam. Diéu d6 c6 nghia  ra, sy suy giam ndy c6 thé 1a mot trong nhung
1a tic dong lity tich ctia cac hd Krong H Nang, nguyén nhan gy nén dién bién phirc tap vé x6i
Ayun Ha va An Khé - Ka Nak 1am giam luong  1& ctra song, ven bién khu vuc song Ba.
bun cat ling dong trong hd Ba Ha khoang hon Bén canh d6, két qua nghién ctru con cho
1,2 triéu m*/nam. thiy, giai doan thi cong c6 thé gay tac dong lam

Téc dong Iy tich lam giam thé tich bun cat  tang ndng do va luu lugng bun cat lo limg & ha
boi ling trong hd Ba Ha sé& kéo dai thém tudi tho  luu va tic dong nay con vuot xa mirc anh hudng
cho ho Ba Ha nén day duoc coi la tac dong rat tt  ctia boi lang & cac hd chira phia thuong ngudn.
vi hd Ba Ha 14 hd ¢o cong suét 16n hon cac hé & Do vay rat can co cac bién phap kiém soat cac
thuong luu, mat khac hd nay c6 'y nghia capnudc  hoat dong xay dung, nhat 1 khi cac hoat dong
quan trong cho h¢ thong tudi Pong Cam va trong  d6 dugc tién hanh trén dong chinh, dé tranh gay
tuong lai co thé 1a nguén cap nude quan trong cho  boi lang long dén ¢ phia ha luu va gay tac dong
khu vuc thanh pho Tuy Hoa va khu vyc ha luu. x4u dén hé sinh thai song.

3. Két luan Két qua nay co thé gop phan danh gia dién

Nong do bun cét lo ling ha luu song Ba giam ~ bién chat lugng nude, x0i 10, bdi tu Vung cua
khéa manh sau khi c¢6 cac ho chira 16n di vao hoat song ven bo bién va hé sinh thai nudc noi chung
dong. Viéc giam luu lwong va ndng do bun catlo  cua khu vuc nghién ctru.

Tai liéu tham khao
11. EVN- Céng ty tu van xdy dung dién 1 (2006), Bdo cdo danh gid tic dong méi triong cong
trinh thuy dién song Ba Ha.
2. Brune, G. M. (1953), Trap efficiency of reservoirs, Trans, Am, Geophys, Union, 34, 407-418.

CUMULATIVE IMPACT ASSESSMENT OF LARGE INTERRELATED
RESERVOIR SYSTEM ON BA RIVER BASIN TO BA HA RESERVOIR
SEDIMENTATION AND SEDIMENT TRANSPORTATION TO THE
DOWNSTREAM
Nguyen Van Sy — Thuy Loi University

Abstract: Damming to create reservoirs caused deeply changes in land and water components
and ecosystem at the downstream. This article will analyse effects and makes cumulative impact
assessment of system of large interrelated reservoirs in Ba river basin included Hinh, Ayun Ha,
Ba Ha, Krong Hnang and An Khe — Ka Nak to suspended sediment turbidity and its transporta-
tion to the downstream crossing Cung Son hydrological gauge by the time from stage of no reser-
voir to stage when the 5 reservoirs are in operation.
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NGHIEN CUU MO PHONG NHIET PO
TREN KHU VUC BAC BO BANG MO HINH MM5BATS

Nguyén Binh Phong va Tran Pinh Linh - Truong Pai hoc Tai nguyén va Maéi truong Ha Noi

6 héa bé mat BATS (Biosphere Atmosphere Transfer Scheme) dé mé phong triong

Bdi bdo nay trinh bay mét sé két qua thir nghiém sir dung mé hinh MM35 véi so' do tham

nhiét do trung binh theo cac thang cua nam 2014 cho khu vuc Bdc Bé. Bai bdo cing

tién hanh ddanh gi két qua mé phong bang viéc so sanh véi triecong nhiét tir sé liéu tdi phan tich ciia

ECMWEF va ding cdc chi s thong ké dé danh gid dinh heong. Két qua thir nghiém cho thdy, mé hinh

mé phong khd tot phin bé theo khéng gian va thoi gian ciia truong nhiét.
Tu khoa: mé phong nhiét do, moé hinh MM5BATS

1. Mé dau

Bai toan dy bao han mua hién dang la mot
trong nhitng bai toan dugc quan tim trén thé giGi
cling nhu trong khu vyc boi nhitng Gng dung
thiét thuc d6i voi doi séng xa hoi. Cu thé trong
du bao han mua, phuong phap duoc quan tam
nhiéu hién nay 1a phuong phap mo hinh dong
luc, thay thé cho phuong phap thong ké dugc
phat trién manh nhitng nim trudc day. Sy phat
trién cua cadc méd hinh du bao sb tri, khong chi
trén quy mo toan cau ma con chi tiét hoa cho
ting khu vue, di gop phan tao diéu kién thuan
lgi cho hudng nghién ctru nay.

Céc bai toan du tinh (projection) khi hau
trong tuong lai dugc thuc hién thong qua mo
phong céc kich ban khi hdu bang mé hinh toan
cau. Trong khi cac md hinh toan cau du da tinh
dén sy thay d6i can bang burc xa toan cau do
nguyén nhan tu nhién va nhan tao thi cling khong
nam bit duoc nhitng thay ddi c6 quy mé nhé nhu
anh huong cta diéu kién dia hinh va tinh chat
mat dém. Su twong tic ndy c6 thé din dén nhimng
thay doi dang ké ctia khi hau khu vuc so véi dac
diém khi hau trén quy mé 16n. Bai toan dy tinh
cac kich ban bién d6i khi hau c6 tinh dén cac yéu
t6 dia phuong dugc dya trén nhidu phuong phap
nhu ha quy mo6 (downscaling) théng ké cho dén
cac mo hinh khi hau khu vyc. Cac phuong phap
ha quy moé théng ké tuy da ap dung thanh cong
cho nhiéu khu vye nhung né khong nim bt duge
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cac dic diém khi hau do sy tuong téc - hoi tiép
gilra cac qua trinh quy mé 16n va quy mo vura.
Viéc tmg dung cac mé hinh khi hau khu vuc dé
ha quy mé nham khéc phuc nhuoc diém nay [3].

B& mit dit ciing c¢6 thé anh hudong dén khi
quyén trén quy mo mua, trong d6 d6 am dét dong
vai trd quan trong, cling nhu mot sé noi 1a d6 phi
tuyét. PO 4m dat co thé dao dong vé cin ban tir
ndm nay qua nam khac va bién d6i trong do am
dat co khoang thoi gian quy mo tir thang dén
nam. Koster (2004, 2006) da sir dung m6 hinh
bé mit dat (LSM) két hop voi trudng trang thai
thuc trén quy md toan cau (cua cac bién giang
thuy, bic xa va cac truong khi tuong bé mat) dé
thiét 1ap cac truong sb liéu méi nhu d6 am dat,
nhi¢t d§ va cac trang thai dat khac nhau. Sau do,
tac gia da sir dung cac truong nay lam diéu kién
ban dau cho du bao gidng thity va nhiét do bang
md hinh hoan luu chung khi quyén (AGCM). Sy
cai thién trong két qua da duoc kiém dinh bang
cach so sanh két qua dy bao & quy mé thang (tir
thang 5 - 9, nam 1979 - 1993) véi hé thng du
b4o han mua ciia mé hinh toan ciu (GMAO).
Vi 75 du bao riéng biét, két qua da cung cip co
ban ddy du vé mat thong ké cho viéc danh gia su
cai thién trong ki nang dy bao lién quan dén viéc
ban dau hoa diéu kién bé mat dat. Panh gia ki
ning duoc tap trung cho khu vuc Pong bang 16n
cua Béc My, khu vuc céd ngué)n s6 lidu vé diéu
kién dat ban dau dang tin cdy va c6 sy anh huong
16n cua d6 am dat toi cac nhidu dong khi quyén

Nguoi doc phan bién: PGS. TS. Nguyén Viét Lanh
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va su bién ddi cua cac truong khi tuong. Nghién
clru di cho thay rang, ban dau hoa dit tic dong
nho nhung 14 c6 thé nhan ra khi cho thay sy cai
thién cua két qua du bao nhiét do va luong mua
trén khu vuc nay. Pdi v6i giang thiy, su cai thién
trong ki ndng du bao xuat hién r6 nét tir thang 5
- 7, trong khi d6 v&i nhiét d§ khong khi, 1a thang
8 va 9. Ca ban dau hoa dat va khi quyén déu chi
phéi mot cach doc lap dén ki nang thyc cua du
béo nhiét do hang thang, voi ki nang 16n nhat
nhan duoc tir viéc ban dau hoa 1a khi két hop 2
ngudn nay [8, 9].

2. Co s6' b liéu va phwong phap

2.1 Co 56 56 liéu

Nguon sb liéu sir dung bao gom:

- S6 liéu bé mat dat dugce st dung trong MM5
1a s6 liéu dat USGS, bao gom 6 phién ban khac
nhau v6i do phan giai lan luot 1a 10, 30°, 107, 57,
2’,va30”.

- S6 li¢u nhi¢t d6 bé mat bién va sé lidu cac
truong yéu to khi quyén toan cau duoc ndi suy
vé ludi md hinh lam diéu kién ban dau va diéu
kién bién.

2.2 Phwong phap

Mb hinh MM5 d¢ phén giai 30 km két hop
v6i so dd sinh - khi quyén BATS duoc sir dung
dé mé phong trudong nhiét do nam 2014. Thoi
gian chay 1a 13 thang, bit dau tir thang 12/2013,
trong d6 thang dau tién 1a thoi gian spin-up mo
hinh. Két qua cia mé hinh duoc so sanh véi s6
liéu tai phan tich ERA Interim cho m6 phong
nhiét d6. Két qua mo phong ciing nhu sé liéu tai
phén tich dugc hién thi cho khu vye tir 17 - 25°N;
ttr 100 - 110°E bao phu Bic B va Bic Trung Bo
Viét Nam.

Pé danh gia mot cach dinh lwong hon, bai bao
st dung mot s6 céac dai luong théng ké co ban dé
danh gia két qua du bao: D6 1éch hay sai sb trung
binh (ME), sai s6 tuyét di trung binh (MAE), sai
s6 binh phuong trung binh quan phuong (RMSE).
V6i dung lwong mau N, Fi biéu thi dy béo thir i, Oi
14 gi4 tri quan tric tuong ung, cac dai luong nay
lan lugt dugc x4c dinh nhu sau:

N
ME =3 (F,~0))

i=1
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- Do léch hay sai s6 trung binh (ME - Mean
Error):

. 1 N 1 N
ME—F—O—E;F[—E;O[

ME c6 thé duoc biéu dién khi ldy gié tri trung
binh cta dy bao trur di gia tri trung binh cua quan
trac:

1 N
MAE =— > |F. -0,
N;I, 0,

c6 nghia 14 ta c6 thé tinh ME cho thang/ndm bang
cach 14y trung binh céc yéu t6 theo thang/nam
tuong tng sau d6 maéi thuc hién phép tru.

- Sai sb tuyét d6i trung binh (MAE - Mean
Absolute Error):

Véi gia tri cia MAE nam trong khoang
(0,+oc) MAE biéu thi d6 16n trung binh cta sai s
nhung khong ndi 1én xu hudng 1€ch cua gia tri
du bao va gia tri quan tric.

- Sai s6 binh phuong trung binh quan phuong
(RMSE - Root Mean Square Error):

1 & ?

w1510

i=1

Véi gia tri cia RMSE nim trong khoang
(0,+c) Gidéng nhu MAE, RMSE khong chi ra xu
huong l1éch gitra gia tri du bao va gia tri quan
tric. Khi so sanh sai sé tuyét d6i trung binh
MAE va sai s6 binh phuong trung binh quin
phuong RMSE ta c¢6: néu RMSE > MAE thi sai
s 16n, con RMSE = MAE khi va chi khi tat ca
céc sai s6 ¢6 do 16n nhu nhau.

3. Két qua va danh gia

Phéan b6 khong gian cta nhiét d6 khong khi
2m (T2m) trong cac thang 1, 4, 7, 10 trong nam
2014 mo phong tir mo hinh va s liéu liéu tai
phan tich (ERA Interim/CMAP) duoc thé hién dé
danh gia kha ning mo phong phéan bd khong gian
cua md hinh. Bén canh d6, bai bao st dung mét
s0 dai lugng thong ké dé danh gia sai s gilta mo
phong so véi truong 1y tudng. Cac két qua danh
gi4 truong nhiét 1an luot duoc thé hién dudi day.

3.1 Danh gia két qud mo phong nhiét do

a. Phdn bo khéng gian ciia nhiét dé
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Phan bd khong gian ctia nhiét d6 mé phong tir
mo hinh va s6 lidu tai phan tich trong cac thang
giita mua va cac thang chuyén tiép duoc thé hién
trong hinh 1. Két qua cho thdy két qua mé phong
ctia mo hinh thé hién dugc rét tot phan bd khong
gian ctia nhiét do khi thé hién duoc cac ving co
nhiét do thp (cao) phu hop véi thuc té trong tat
ca cac thang.

Trong thang 1, phan bd nhiét d6 mo phong
(hinh al) cho thdy duoc sy ting 1én cua nhiét do
tir Bic BO vao Bic Trung Bo tuong tng voi su
tang nhiét thyc té (ERA, hinh a2). Nhiét d6 trung
binh thang trén phﬁn 16n khu vue Béc B9, Thanh
Hoa va bac Nghé An 1a duéi 16°C, trén khu vuc
Vinh Béc B9 va phia ty Thanh Hoa, Nghé An 13
khoang 18 - 20°C. Tuy nhién, mé phong cua mo
hinh va s6 liéu tai phan tich ciing cho thay c6 su
khac nhau twong ddi. So v6i phan bd nhiét do
cua sb liéu ERA, nhiét do mo phong ciia mo6 hinh
thap hon ¢ phia béc va cao hon ¢ phia nam cua
mién hién thi. O phia béc, trén phan bd khong
gian cua két qua mo hinh, vung nhiét d6 thap
dudi 10°C md réong vuot qua bién gidi Viét
Trung va xAm nhap vao mot phan lanh thd phia
béc ciia nude ta. Trong khi do, ving nhiét nay
thuc té chi gidi han & phia bic bién gidi Viét
Trung. Cung v&i d6, ving nhiét thap dudi 12°C
va 14°C ciing hién dién trén ph?m dién tich lanh
thd 16n hon so v&i s6 liéu ERA khi chi phdi gan
nhu toan bo ving Pong Béc va Tay Bic nudc ta.
Nguoc lai, vao khu vuc phia nam, mé phdng cua
mo hinh lai cao hon gia tri tai phan tich. Trén khu
vuc nam Vinh Bic Bo va phia tdy Thanh Hoa,
Nghé An mé hinh mé phong nhiét d6 cao dén
22°C, trong khi d6 s6 liéu ERA nhiét cao nhat
chi 14 21°C. Trong thoi gian nay, két qua cuia mo
hinh ciing cho thdy dugc ving nhiét thap trén
khu vyc nui cao Hoang Lién Son phu hop véi
thuc té quan tric ghi nhén dugc trén khu vuc nay.

Trong thoi ky chuyén tiép tir mia dong sang
mua hé (thang 4), két qua ciia mé hinh ciing thé
hién sy phi hop vé phan bd khong gian nhu dbi
v6i s6 liéu ERA. Tuy nhién, khac véi thang 1, so
v6i gia tri ERA trong thoi gian nay két qua mo
phong ctia mo hinh 14 thip hon trén phan 16n mién

TAP CHi KHi TUQNG THUY VAN

hién thi va chénh léch ciing thé hién rd hon. O
phia bic va phia nam mién hién thi thi két qua mo
hinh déu thap hon so v&i sb liéu ERA. O phia béc,
ving nhiét thap dudi 20°C ¢6 xuit hién & phan
lanh thd phia bac nude ta, trong khi ¢ s6 liéu ERA
vung nhiét nay gidi han ¢ khé xa bién gidi nude
ta. O phia nam, trén Vinh Bic B va khu vuc phia
tay Thanh Hoa, Ngh¢ An gid tri md phong cia mo
hinh ciing thap hon so véi s6 liéu ERA.

Tuong tu, vao gitra mua he (thang 7) va thoi ky
chuyén tiép tir dong sang hé (thang 10) thi md hinh
cling mo phong rat tot phan bd khong gian, cac khu
vuc nhi¢t d6 thép (cao) dugc mo hinh mo6 phong
twong tmg véi s6 liéu ERA. V& gié tri, két qua ctia
md hinh thap hon so véi s6 liéu tai phan tich.

Nhu vay, két qua mo phong ciia mo hinh thé
hién t6t phan bd khong gian ctia nhiét do trong céc
thang chinh he, chinh dong cling nhu trong thoi
ky chuyén tiép. V& d6 16n gia tri md phong nhin
chung thap hon so véi s6 lidu tai phan tich ERA.

b. Banh gia dinh lwong mé phong

Pé ¢6 danh gia dinh lugng mot cach tudong
minh hon, bai bao tién hanh xac dinh cac dai
luong thong ké dic trung cho sai s6 gitra dy béo
ctia md hinh véi s liéu so sanh ERA. Cac dai
lwong nay nhu da trinh bay & trén bao gom ME,
MAE va RMSE. Trén hinh 2 thé hién su bién ddi
trong nam cua céac dai lugng nay.

Truong nhiét do bé mat md phong ciia mé hinh
chénh 1éch so véi sb lidu tai phan tich ERA véi
ME bién thién trong khoang tir -1,5°C téi gan
2,4°C, cac thang 2, 10, 11, 12 m6 hinh mé6 phong
cao hon so véi thyc té tir 1 - 2,4°C, trong khi cac
thang 1, 2, 4, 5, 6, 7, 8, 9 mo6 hinh m6 phong kha
t6t va gia tri chénh 1éch nho (hinh 2a).

Sai s nhiét do giita truong nhiét mo phong va
s6 lidu ERA khong 16n, véi gi tri trung binh ciia
sai s tuyét ddi trung binh khoang 2,3°C (hinh 2b).

Trong nam, khac biét 16n nhét giita gia tri mo
phong va thyc té vao nhing thang mua doéng véi
RMSE thang 12 va thang 1 khoang 3,8°C, trong
khi d6 MAE c6 gia tri khoang 2,6°C. Khac biét
nho nhit 13 vao thoi ky mua hé khoang 2,7°C va
MAE khoang 1,8°C (hinh 2c¢).
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(al)ﬂ" T2m thang 1 nam 2014(MMSBATS) (8,2) o T2m_JAN_2014 (ERA 0,5deg)
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Hinh 1. Ban d6 mé phong nhiét do trung binh cac thang 1,4,7,10 (al, bl, cl, d1) va ban do thuc
(a2, b2, c2, d2) nam 2014 twong ung

TAP CHi KHi TUQNG THUY VAN
S6 thang 12 - 2015



NGHIEN CUU & TRAO DOI

(@ ME

1 2 3 4 5 6 7 8 9 W0 11 12

0.5
o

() RMSE

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

—t—AMSL

Hinh 2. Su bién doi trong nam cua cac dai lwong dac trung cho sai $6 du bdo
(a) ME, (b) MAE va (c) RMSE so voi so lieu ERA

5. Két luan

Qua chay m6 hinh thtr nghiém vé6i bo sé liéu
mau nhu d3 trinh bay ¢ trén d6i v6i nim 2014
va két qua tinh toan céc chi s6 danh gia thong ké
c6 thé rat ra két luan chinh nhu sau:

- MMS5 12 mé hinh khi hau khi quyén toan cau
két hop dugc nhidu qua trinh vat Iy v6i nhicu
dang dong luc co thé lya chon. CAu tric mé hinh
don gian voi nhiéu tinh ning phong phu.

- Truong nhi¢t do bé mat duogc mo hinh mé

phong tuong dbi tot, phan anh duogc cac quy luat
dién bién theo khong gian va thoi gian.

- Trudng nhiét do bé mat mod phong trong
phan 16n cac thang c6 thién hudng léch am so
v6i trudng thue, mot s6 thang cudi nam 2014 ¢o
thién hudng 1éch am vai gia tri ME khoang tur -
1,5 dén 2,4°C, d6 1éch giita md phong va thyc té
trung binh nam khoang tir 1,7 dén 2,7°C (MAE)
trong do chénh 1éch vao mua hé nhé hon mua
dong.

Loi cam on: Bdi bdo nay hoan thanh nho mét phan két qua ciia dé tai cap co sé “Nghién ciru sir
dung mo hinh MM5BATS dé du bao khi hdu han mia cho khu vue Bac Bé”. Nhém tdc gid xin chan

thanh cam on.
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SIMULATING TEMPERATURE IN THE NORTHERN OF VIETNAM
BY MMSBATS MODEL

Nguyen Binh Phong and Tran Dinh Linh
Hanoi University of natural resources and environment

In this paper the author presents some experimental results from using MM5 model with land
surface parameterization scheme BATS ( Biosphere Atmosphere Transfer Scheme) to simulate the
temperature averaged over the month of 2014 for the Northern region o Vietnam . The article also
includes assessing the simulation results by comparing the temperature field from the reanalysis
data of ECMWF and use of statistical indicators to assess quantitatively . The results showed that
this model simulated well distributed in space and time of the average monthly temperatures.

Key words: simlating temperature, MM5BATS model.
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TiNH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHi TUQNG, KHi TUONG NONG NGHIEP,
THUY VAN THANG 11 NAM 2015

am cho tong lwong mwa o Bac Bo pho bien cao hon trung binh nhiéu nam. Tuy nhién,

Trong thang 11, khéng khi lanh tac dong dén cdc tinh mién Bdc gdy ra cdc dot muwea va
l

khéng khi lanh anh huéng khéng kéo dai do vy nén nhiét @ trung binh trong thing

11/2015 trén pham vi toan quéc tiép tuc & mirc cao hon trung binh nhiéu nam, déc biét ¢ cdc tinh

mién Bdc cao hon nhiéu so voi trung binh nhiéu nam cung thoi ky.

TINH HINH KHi TUQONG

1. Hién twong thoi tiét dic biét

+ Khong khi lanh (KKL)

Trong thang xuét hién bén dot khong khi
lanh, cu thé:

+Pot 1: Gio mua dong bic (GMDB) manh:
Sang sém ngay 31/10, KKL manh kém theo
front lanh dnh hudng dén cac tinh ving nui phia
Bic, sau d6 anh huong dén cac noi khac ¢ Béc
B6 va Bic Trung Bo; sang ngay 1/11 anh huong
dén hau hét cac noi thuoc Trung Trung Bo. Do
anh hudng cia GMDB & vinh Bic Bo gi6 cip 6
(12 - 13 m/s), giat cap 8 (19 m/s); Hon Ngu gid
10 mv/s, giat 17 m/s. Nhiét do thap nhét & Sin Ho:
12,3°C, Sa Pa: 10,3°C, Cao Bang: 15,5°C, Trung
Khéanh: 12,4°C, Lang Son: 15,4°C, Mau Son:
8,7°C.

+ Pot 2: GMDPB yéu vao ngay 12/11. Do anh
huong cia GMPB két hop véi ranh thp trong
doi gio tay trén cao, 0 Bic B nhiét do giam 5 -
7°C, nhiét d6 thip nhat & Sa Pa: 11,5°C; Mau
Son: 11,1°C. O Vinh Béc B gi6 chuyén huéng
d6ng bac manh cap 4 - 5.

+Pot 3: GMDB yéu vao ngay 21/11. Do anh
hudng cia GMDB két hop véi hoi tu trong ranh
gi6 tay myc 5 km, ¢ Bic Bo nhiét do giam nhe
tir 2 - 3°C, nhiét d6 thap nhét tai Sa Pa: 12,1°C;
Tam Dao: 17,7°C. O vinh Bic B gié chuyén
huéng dong bac manh cap 4 - 5.

+ Dot 4: GMDB manh vao dém ngay 24, sang
ngay 25. Do anh hudong cia GMPB nén & Béc
Bo va Thanh Hoa tir ngay 26 troi chuyén rét,
vung nii cao co rét dam. Nhiét o thép nhét & Sa
Pa: 6,7°C, Tam Pao (ngay 28): 8,9°C. O vinh
Bic Bo ¢6 gio dong bac manh va khu vuc cap 6 -
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7, gidt cap 8 - 9.

2. Tinh hinh nhiét do

Nhiét do trung binh thang 11/2015 tu Bic Bo
- Trung Trung B phd bién cao hon nhiéu so voi
trung binh nhiéu nim (TBNN) tir 2 - 4°C, khu
vuc Nam Trung Bo, Tay Nguyén va Nam B phd
bién cao hon TBNN tir 1 - 2°C. Noi ¢6 nhiét do
cao nhat 1a Twong Duong (Nghé An) 1a 36,4°C
(ngay 17). Noi c6 nhiét d6 thap nhat 1a Sa Pa
(Lao Cai) 1a 6,7°C (ngay 28).

3. Tinh hinh mwa

Trong thang qua da xay ra 5 dot mua rao va
dong dién rong.

+ Dot 1: Do chju anh huong ciia KKL két hop
véi nhiéu dong trong déi gié dong trén cao nén
tir ngay 31/10 - 6/11 & cac tinh mién Trung (tir
Ha Tinh - Binh Thuén) di c6 mua to dén rat to
v6i lugng mua phd bién tir 100 - 200 mm, khu
vyc tir Thira Thién Hué - Khanh Hoa luong mua
ttr 300 - 500 mm, mot s6 noi c6 mua 16n hon nhu
Nam DPéng (Hué): 611mm; Tra My (Quang
Nam): 688 mm; thanh phé Quang Ngii (Quang
Ngai) 514 mm.

+ Dot 2: Do anh hudng cua KKL két hop véi
ranh thap trong d6i gio tiy trén cao nén tir ngay
11 - 13/11 & Bic B ¢6 mua rao va dong dién
rong, ving niii va trung du Bic Bo c6 mua vira,
mua to, c6 noi mua rat to va dong, véi lugng
mua phé bién tir 50 - 120 mm, mdt sb noi co
mua 16n hon nhu Ha Giang 125 mm; Tuyén
Quang: 148 mm: Dinh Hoa (Thai Nguyén) 135
mm; Tam Pao (Vinh Phtic) 123 mm.

+ Dot 3: Do anh huong cua KKL két hop véi
hoi tu gié trong ranh gi6 tdy myuc 5 km nén tr
ngay 19 - 20/11 & Bic Bo di c6 mua rao va dong
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dién rong, cé noi da xuét hién mua vira, mua to,
v6i lugng mua phd bién tir 40 - 80 mm, ¢6 noi co
lugng mua 16n hon nhu Nho Quan (Ninh Binh):
147 mm, Tuyén Quang: 187 mm.

+ Dot 4: Do 4nh hudng cua nhiéu dong cta
gi6 dong trén cao nén tir ngay 19 mua bat dau
xuét hién mua tai khu vuc Nam Trung B9, sau
d6 tir ngay 20 - 23 mua lan dan ra khu vuc Trung
va Bic Trung Bo, mua phan bd khong déu vé
luong, mot s6 noi dat lwong mua ngay 16n nhu:
Ha Tinh (ngay 22): 92 mm, Tinh Gia (Thanh
Hoa - ngay 23): 61 mm.

+ Dot 5: Do anh huong cua GMDB nén ngay
25 khu vuc Bic B0 xuat hién mua rai rac, sau
mua giam dan tai khu vuc nay. Tir ngay 26, mua
lan dan xubng céc tinh Bac va Trung Trung B9,
¢6 noi da xuat hién mua vira, mua to. Tl ngay 27
- 29, do anh hudng két hop ctia nhidu dong trong
déi gi6 dong nén khu vuc Trung va Nam Trnng
Bo tiép tuc xuét hién mua vira, mua to. Mot sd
noi dat luvong mua ngay 16n nhu: Ba To (Quang
Ngai - ngay 28): 162 mm, Hoai Nhon (Binh
DPinh - ngay 28): 106 mm.

Tong lwong mua thang 11/2015 tai khu vuc
phia dong Bic B9, Thanh Hoa, Ngh¢ An phé
bién tir 100 - 200 mm cao hon nhiéu so véi
TBNN (luong mua trung binh nhiéu nam phd
bién ¢ muc tir 30 - 80 mm), khu vuc Trung B9,
mién Pong Nam Bo mua phan bd khong déu tuy
nhién pho bién cao hon so véi TBNN tir 20 -
80%, c6 noi cao hon, cac khu vuc phia tiy Béc
B0, Tay Nguyén va mién Tay Nam Bo pho bién
thiéu hut so vai TBNN tir 20 - 60%. Noi c¢6 tong
lugng mua thang cao nhat 1a Ba To (Quang
Ngia) 1a 1009 mm, thip hon TBNN 1a 46 mm.
Noi ¢6 lugng mua ngay 16n nhat 1a Ba Don
(Quang Binh) 1a 285 (ngay 6). Noi ¢ tong lugng
mua thang thip nhét 1a Ham Tan (Binh Thuan) la
7 mm, thap hon TBNN 1a 29 mm.

4. Tinh hinh niing

Téng s6 gid ning trong thang trén pham vi
toan qudc phd bién ¢ mirc cao hon so véi TBNN
cung thoi ky, riéng khu vuc céc tinh phia dong
Bic Bo dén Nghé An pho bién thap hon mot it so
véoi TBNN.
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Noi ¢6 s gid nang cao nhét 1a Ham Tan (Binh
Thuan) la 250 gio, cao hon TBNN 1a 30 gio. Noi
¢6 s gio nang thap nhat 1a Nguyén Binh (Cao
Bang) 1a 59 gio.

KHi TUQNG NONG NGHIEP

Diéu kién khi tuong nong nghiép thing
11/2015 ¢ hau hét cac ving trong ca nudc khong
thuc sy thudn loi cho san xuat nong nghiép tuy
nén nhiét & cac ving déu cao hon TBNN nhung
luong mua, s6 gio ning va do am khong khi ¢
nhiéu noi thap hon TBNN, lugng bdc hoi cao
hon lugng mua lam anh huéng dén tién d6 san
Xudt nong nghiép. Trén mién Bic d3 xuét hién
han cuc bd & nhiéu dia phuong.

Tinh dén cudi thang cac tinh mién Bic co ban
da thu hoach xong lta mua véi dién tich thu
hoach dat 1.144 ngan ha, bﬁng 98,3% dién tich
gieo cay, chi con mot phan dién tich thu hoach
mudn & cac tinh Trung du mién nai phia Bic.
Theo danh gia budc dau cia cac dia phuong
ning suét binh quan toan mién c6 thé dat khoang
50,1 ta/ha, san lugng dat khoang 5,83 tri¢u tan,
giam 62 nghin tan (-1,1%) so vu mua 2014, do
giam dién tich gieo cdy (-1,3%). Cac tinh mién
Nam da thu hoach dat 291,1 ngan ha ltia mua,
chiém khoang 39,4% dién tich xudng gidng;
trong d6 céac tinh ving Pong bang song Ciru
Long (BBSCL) méi thu hoach hon 99,8 ngan ha,
chiém khoang 27,6% dién tich xudng gidng.
Nhin chung tdc do thu hoach cua cac dia phuong
déu nhanh hon kha nhiéu so vé6i cung ky nam
trude. Cac tinh thudc ving PBSCL da thu hoach
hon 67% dién tich laa thu dong véi nang suit
binh quan trén di¢n tich thu hoach 1a 54,7 tang
khoang 2 ta/ha so v&i vu trudc. Hién nay céc tinh
phia Nam xudng gidng lua dong xuan sém, dong
thoi tap trung khong ché sdu bénh nham tranh
lay lan tir [ua hé thu /mua sang vy dong xuan.

1. Tinh hinh trong trot

a. Cay lua

Céc tinh mién Béc: Tinh dén cubi thang, cac
tinh mién Bac co ban di thu hoach xong lia mua
véi dién tich thu hoach dat 1.144 ngan ha, béng
98,3% dién tich gieo cay, chi con mot phan nho
dién tich gieo cdy mudn ¢ ving Trung du mién

TAP CHI KHi TUQNG THUY VAN
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nui phia Bic chua thu hoach. Theo danh gi4 cua
cac dia phuong, lta muia nam nay sinh trudng va
phat trién t6t nho thoi tiét va diéu kién canh tac
kha thuan loi. Vi vy ning suét laa déu ting &
hau hét cac dia phuong. Panh gia budc du cua
céc dia phuong ning suit binh quan toan mién
c6 thé dat khoang 50,1 ta/ha (ting 0,5%), tuy
nhién do dién tich gieo cdy dat 1167 ngan ha,
giam (-1,3%) nén san luong dat khoang 5,83
triéu tan, giam 62 nghin tAn (-1,1%) so vu mua.

Trong thang 11, hau hét cac tinh phia Bic c¢6
nén nhiét cao, sé gio nang tuy thap hon TBNN
nhung van thuan loi cho viéc thu hoach lta mua.
Tuy nhién do lugng mua giam, lugng bdc hoi
cao hon lugng mua lam nhiéu khu vuc bi han
gdy anh huong dén cong tic dong rudng chudn bi
cho san xudt cac cdy vu dong & mién Bic. Dic
biét 1a cac tinh mién nai Tay Bic (song Ma, Co
Noi Yén Chau), nhiéu khu vuc ca thang luong
mua dudi 20 mm trong khi d6 lugng bdc hoi tir
70 - 80mm.

Vu muia nim nay, trong giai doan lia trd bong
bi anh hudng cua dot ning nong cudi thang 8
lam giam kha nang thy phan, ty 18 hat 1ép cao ¢
mot s dia phuong: Ninh Binh, Vinh Phuc, Bic
Giang, Hoa Binh, Thanh Hoa; tiép dén cubi
thang 9 mua 16n gay ngdp ung ciing gop phan
anh huéng dén ning suét laa

Céc tinh mién Nam:

Vu mua: Tinh dén cubi thang 11, cic tinh
mién Nam d3 thu hoach 291,1 ngan ha lta mua,
chiém khoang 39,4% dién tich xudng gidng;
trong do6 cac tinh vung DPBSCL thu hoach hon
99,8 ngan ha, chiém khoang 27,6% dién tich
xudng giéng. Nhin chung toc d6 thu hoach cua
céc dia phuong déu nhanh hon kha nhiéu so voi
cung ky ndm trudce

Nhin chung vu mua ndm nay ¢ céac tinh phia
Nam vao dau vu thoi tiét khong thuan loi, néng
nong kéo dai tai cac tinh duyén hai mién Trung,
mua ngdp Gng tai mot sb tinh Pong Nam B9,
chuyén ddi mua vu va muc dich sir dung dét tai
cac tinh DPBSCL nén tinh dén trung tuan thang 11
dién tich gieo cdy lia mua cac tinh phia Nam chi
dat 716,7 nghin ha, bang 91,5% so véi cting ky.

TAP CHi KHi TUQNG THUY VAN

Hién nay cay la dang dé nhanh, lam dong. Thoi
tiét co ban thuan loi nén du uée nang suit lia mua
cac dia phuong tang nhe so cung ky nam trude.

Lua thu déng: Tinh dén cudi thang cac tinh
thuoc ving PBSCL da thu hoach duogc 457,4
ngan ha lua thu dong, chiém 67% dién tich gieo
cdy. Theo bao cdo ciia cac dia phuong nang suat
binh quan trén di¢n tich thu hoach 1a 54,7 tang
khoang 2 ta/ha so voi vu trude. Cung voi thu
hoach lua vu thu dong, mua, cac tinh dang trién
khai xudng giéng vu laa dong xuan 2015/2016.
Tinh dén ngay 15/11, dién tich xudng giéng lta
dong xuan som toan mién dat hon 354,8 ngan ha,
bang 99,4% so voi cung ky nam trude, tap trung
& DBSCL nhu Long An 42 ngan ha, Pong Thap
84,8 ngan ha, Kién Giang 87,4 ngan ha, Soc
Trang 87,6 ngan ha.

Vu déng xuan sém: do lii nam 2015 thap hon
so cung ky, tinh hinh khi tugng thiy van nam
nay khong phtrc tap nhu cdc nam trudc nén nong
dan PBSCL tap trung xudng giéng som vu dong
xuan 2016, dat 351 nghin ha, tang 78% so cung
ky. Lua hién phat trién tot.

b. Béi véi cdc logi rau mau va cdy céng
nghiép

Mua 16n cubi thang 9 va dau thang 10 gay
kho khin cho cong tac lam dét nén tién do gieo
trong cdy rau mau vy déong niam 2016 cham hon
so voi cung ky nam trudc. Theo bao cao cua cac
dia phuong, tinh dén cudi thang, dién tich ngod
dat 127,7 nghin ha (bang 95,9% so cung ky nim
trude); dién tich khoai lang dat 31,7 nghin ha
(bang 92,8% so cung ky); dién tich dau twong
dat 28 nghin ha (bang 78,9% so cung ky nim
truéc); dién tich lac dat 5,8 nghin ha (bang
91,9% so cung ky); dién tich rau cac loai dat
153,1 nghin ha (bang 100,1% so cung ky). Hién
nay, thoi tiét tuong ddi thuan loi, dat am phu hop
cho cdy vu dong gieo trong va phat trién tét; cac
dia phuong dang day nhanh tién do gieo trong
cac cdy vu dong dam bao ké hoach da dé ra;
chiam soc, theo ddi dién bién sau bénh trén cay
vu dong.

O Moc Chau, Phit Ho ché dang trong giai
doan 1 that thir nhat dén bap hai, trang thai sinh
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truong tir kém dén trung binh. O Ba Vi ché
ngung sinh trudng.

O Pong bang Bic Bo khoai lang dé nhanh,
trang thai sinh trudng trung binh. Ng6 dang trong
giai doan chin sap, trang thai phat trién kha.

O Tay Nguyén va Dong Nam Bo ca phé dang
trong giai doan ra nu va qua chin, trang thai sinh
trudng tir trung binh dén t6t.

2. Béo vé thue vat

Trén dia ban mién Béc do hau hét dién tich
lua mua di thu hoach nén sau bénh chi xuat hién
trén cac tra lda mua mudn. Trén dia ban mién
Nam cac ddi tugng sinh vat hai phat sinh gay hai
chu yéu trén lua thu dong, mua, con trén lta
dong xuadn som sau bénh phat sinh gay hai khong
dang ké.

Theo bao cao cua Cuc Bao v¢ thuc vét, trong
thang 11 hau hét cac loai dich gay hai chinh trén
cay lua déu giam so vé6i cung ky nam trude. Tuy
nhién, tai cac vung PBSCL, mot s6 loai dich c6
dién tich nhiém bénh ting so vé6i cung ky nim
trude, mic ting khong dang ké va déu ¢ muc
du6i 1000 ha, cu thé nhu bo xit dai hai laa, chudt
hai lta, dc buou vang hai laa,...

- Sau cudn 14 nho: Gay hai chi yéu tai cac
tinh DPBSCL vi tong dién tich nhiém 7.572 ha,
giam 1.154 ha so véi cung ky nam trude.

- Ry nau - ray lung trang: Tong dién tich
nhiém 10.296 ha, dién tich nhiém ning 882 ha,
tap trung chu yéu tai Bic Bo va PBSCL.

- Bénh dao cb bong: Té)ng dién tich nhiém
3.466 ha. Bénh hai cha yéu tai PBSCL.

- Bénh dao 6n 14: Gay hai ¢ cac tinh PBSCL
v6i tong dién tich nhiém 23.256 ha, dién tich
nhiém ning 253 ha.

- Chuot: Téng dién tich hai 5.414 ha, ndng 42
ha. Chudt hai tai tap trung cac tinh PBSCL.

- Sau duc than: Dién tich nhiém sau non 3.382
ha, dién tich nhiém ning 15 ha. Sau non giy hai
chu yéu tai DPBSCL.

- Bénh bac 1a: Té)ng dién tich nhiém 7.776 ha,
nang 22 ha. Bénh tdp trung tai cac tinh PBSCL.

- Bénh den 1ép hat: Dién tich nhiém 7.557 ha,
nang 21 ha tap trung tai PBSCL.

- Khé van hai lta: Bénh xuat hién & tat ca cac

TiNH HiNH KHi TUQONG THUY VAN

tinh Bic Bo va PBSCL vdi tong dién tich 7.900
ha, nang 331 ha.

- Nhén gié hai Ita chu yéu hai trung binh —
nhe voi téng dién tich 375 ha. Hai rai rac tai cac
tinh Bac Liéu, Pong Nai, Pong Thap.

Céc d6i twong dich hai khic nhu: bo tri, bo
xit dai, bo xit den...gay hai nhe trén pham vi.

TINH HINH THUY VAN

1. Bic B)

Tu ngay 11 - 13/11, trén thugng luu séng
song Gam da xuat hién mot dot 1di trai mua. Luu
luong 1ii dén hd Tuyén Quang dat mirc 2100 m?/s
vao 9h ngay 13/11 (dat gia tri 16n tht hai trong
chudi s6 lidu thang 11 tir nam 1966 dén nay, sau
nam 2008). Thuy dién Tuyén Quang da phai m&
1 cira xa day tir ngay 13 - 15/11 dé diéu tiét dam
bao an toan hd chira.

Muc nude cac song thuong luu trén song Hong
bién ddi cham, cac song ¢ ha du tiép tuc chiu anh
huong boi thity triéu va sy diéu tiét cua hd chira
thugng ngudn. Cac hd thuy dién 16n déu tich nudc
dén cao trinh myc nudc dang binh thudng.

Luong dong chay thang 11 trén song Da dén
hd Son La nhd hon TBNN la 10%; dén ho Hoa
Binh nho hon TBNN la 27%, cao hon cung ky
ndm 2014; trén song Thao tai Yén Bai nho hon
khoang 25% so voi TBNN; song Gam tai hd
Tuyén Quang cao hon TBNN 75%; song Lo tai
Tuyén Quang cao hon khoang 8% so vdi TBNN;
luong dong chay trén song Hong tai Ha Noi nho
hon TBNN khoang 39%.

Trén song Pa, muc nudc cao nhat thang 11
tai Muong Lay 14 215,0 m (16h ngay 28); thap
nhét 12 212,73 m (1h ngay 01), trung binh thang
14 214,26 m; tai Ta Bu muc nudc cao nhit thang
dat 117,25 m (7h ngay 15); thip nhat 1a 115,65 m
(13h ngay 5), trung binh thang l1a 116,35 m. Luu
lugng 16n nhat thang dén hd Hoa Binh 1a 2300
m?/s (13h ngay 13), nhé nhét thang 1a 90 m?/s
(13h ngay 22) do diéu tiét cua ho Son La; trung
binh thang 889 m?/s, nh6 hon TBNN (1180 m?/s)
cung ky. Muc nuée hé Hoa Binh lac 19 gio ngay
30/11 1a 116,79 m, cao hon cung ky nam 2014
(116,45 m).

Luu lugng 16n nhit thang dén hd Tuyén

TAP CHi KHi TUQNG THUY VAN
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PAC TRUNG MOT SO YEU TO KHI TUQONG

6 Nhiét @ (°C) Do Am (%)
thir TEN TRAM Trung | Chuén Cao nhat Thap nhat Trung | Thip
tw binh sal | Trune | Tuvét | Trung | Tuyet . binh | nhat | Ngay
bin | adi | N2 | binn | g | VeV
1 [Tam Duong 189 | 2.8 | 240 | 27.8 7 15.8 | 12.0 14 83 42 17
2 |Muong Lay (LC) 226 | 21 (277305 24 | 202 17.4 | 28 86 | 57 | 27
3 [SonLa 21.3 | 3.1 | 273 ] 30.5 16 17.9 | 14.0 27 82 48 17
4 |SaPa 148 | 24 | 184 | 23.1 18 123 | 6.7 28 87 47 18
5 |Lao Cai 236 34 | 279 | 319 17 21.0 | 16.8 28 82 43 18
6 |YénBai 234 3.0 | 269 | 31.0 17 21.3 | 16.0 26 88 59 2
7 |Ha Giang 229 | 2.7 | 26.6 | 32.0 9 20.7 | 16.1 28 86 56 8
8 |Tuyén Quang 236 | 33 [ 272|317 6 | 215|160 26 86 | 52 | 27
9 |Lang Son 21.0 | 2.7 | 25.0 | 31.3 18 185 | 124 26 86 52 26
10 |Cao Béng 212 25 1259 33.0 17 18.8 | 13.3 26 88 47 26
11 |Thai Nguyén 236 | 3.0 | 269 | 323 17 21.6 | 14.6 26 84 45 2
12 |Bic Giang 238 | 2.7 | 27.7 | 34.0 17 21.4 | 13.9 26 85 54 2
13 [Pht Tho 2371 29 | 273 | 324 16 21.6 | 15.7 26 85 42 2
14 |Hoa Binh 242 | 3.5 | 28.8 | 36.2 17 21.8 | 149 26 84 49 27
15 |Ha Noi 246 | 3.2 | 28.1 | 355 17 22.5 | 149 26 80 39 17
16 |Tién Yén 224 25 | 274 | 31.8 17 20.9 | 14.8 27 87 50 27
17 |Bai Chay 242 | 3.1 | 274 | 31.2 19 215 153 26 82 56 2
18 |Phu Lién 236 | 23 | 27.7 | 31.5 9 21.6 | 14.0 26 89 60 3
19 |Thai Binh 241 3.0 [ 273|314 | 18 [ 220 145| 26 86 | 48 3
20 |Nam Binh 244 26 | 28.0 | 32.8 17 222 | 152 26 84 52 2
21 |Thanh Hoa 245 2.1 | 27.6 | 31.6 17 22.7 | 16.6 26 86 58 27
22 [Vinh 249 33 | 28.0 | 32.0 16 229 | 17.6 27 87 62 20
23 Déng Héi 255 3.1 | 285 | 31.0 17 23.1 | 17.9 27 86 71 11
24 |Hué 254 23 1295 33.0 17 22.6 | 20.5 28 90 62 15
25 |PaNing 267 27 | 298| 31.7| 18 | 244|230 22 84 | 63 24
26 |Quang ngai 264 22 | 306 | 329 12 24.1 | 23.0 26 88 58 19
27 |Quy Nhon 272 19 | 30.1 | 324 17 253 | 24.0 3 86 61 15
28 |Play Cu 229 22 | 29.0 | 31.2 1 19.1 | 17.5 22 81 45 20
29 |Budén Ma Thuot 242 | 1.7 | 29.0 | 31.2 13 21.6 | 204 15 84 52 17
30 |ba Lat 184 0.8 | 23.1 | 25.6 17 155 | 13.5 13 85 45 17
31 [Nha Trang 269 | 1.9 [ 295|310 7 |246|228]| 2 86 | 69 16
32 |Phan Thiét 280 1.7 | 32.2 | 33.6 23 249 | 24.0 16 79 64 22
33 |Ving Téau 288 19 | 325 334 16 258 | 244 23 75 54 25
34 |Tay Ninh 28.1 [ 2.0 | 33.6 | 350 30 | 246 | 234 27 80 45 26
35 |T.P H-C-M 29.1 | 2.7 | 354 | 36.0 18 259 | 24.2 2 72 39 20
36 |Tién giang 280 | 14 | 325 | 342 17 25.1 | 23.7 4 81 45 16
37 |Can Tho 286 | 1.8 | 332|344 | 17 | 260|244 | 4 79 | 44 | 20
38 |Soc Trang 282 1.8 | 32.1 | 33.1 26 258 | 24.3 4 82 46 26
39 |Rach Gia 282 1.1 | 32.7 | 34.0 15 25.6 | 24.0 4 81 53 15
40 |Ca Mau 28.0 | 1.7 | 322338 | 20 | 256239 5 83 52 | 20

Ghi chi: Ghi theo cong dién khi hau hang thang

TAP CHi KHi TUQNG THUY VAN
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CUA CAC TRAM THANG 11 NAM 2015

TINH HINH KHi TUQNG THUY VAN

Lwong mua (mm) Lu(,)'l;lg;lll)no)c hot Gid ning S6 ngay 6
] ] Songay lien | SO | q | Gio tay kho
Tong | Chuan| Cao | Ngay tuc ngay | Tong | Cao | Ngay | Tong | Chuan néng Mua | thir
sO sai | nhat Khéng | C6 m(;(; sO | nhat sO sai Nhe | Manh Dong | phun w
mua | mua
85 10 26 11 8 3 13 50 4 17 | 182 32 0 0 0 0 1
61 8 29 12 9 4 10 | 49 2 13 | 156 | 20 0 0 0 0 2
47 13 25 12 12 4 6 53 3 17 | 182 28 0 0 2 0 3
86 -36 38 12 10 8 17 44 7 17 | 145 40 0 0 0 0 4
61 6 17 12 6 4 10 68 4 9 153 48 0 0 0 0 5
196 | 136 | 103 9 5 7 14 53 3 18 79 -41 0 0 6 0 6
188 84 90 11 5 5 17 48 3 8 99 -9 0 0 1 0 7
425 | 381 | 139 | 12 5 7 14 | 49 3 16 | 106 | -24 0 0 6 0 8
187 | 153 | 59 13 8 7 11 85 5 2 84 -51 0 0 5 0 9
137 93 34 20 3 4 14 35 3 17 95 -16 0 0 3 0 10
325 | 280 | 118 | 13 5 7 15 74 5 2 81 -71 0 0 5 0 11
167 | 129 | 36 7 4 6 13 64 38 2 92 -64 0 0 4 0 12
184 | 130 | 61 12 5 8 15 38 2 2 92 -46 0 0 5 0 13
91 38 25 25 6 5 12 57 8 1 123 | -12 2 0 5 0 14
158 | 115 | 58 25 7 3 12 54 3 2 83 -42 1 0 2 0 15
101 57 26 13 5 4 12 60 | 46 1 108 | -42 0 0 1 0 16
41 3 11 7 10 3 7 88 62 27 | 118 | -49 0 0 1 0 17
70 16 53 13 5 4 12 50 3 3 109 | -42 0 0 5 0 18
280 [ 200 | 124 5 5 5 15 55 4 1 96 -48 0 0 5 2 19
101 34 29 9 5 6 14 73 5 12 | 107 | -38 0 0 5 0 20
152 76 55 23 5 5 16 58 4 1 109 | -22 0 0 4 0 21
219 28 56 14 7 7 15 51 3 2 111 16 0 0 3 0 22
339 | -27 68 6 6 7 19 | 49 3 25 | 143 49 0 0 2 0 23
527 | -54 | 205 1 8 10 17 48 4 2 170 | 61 0 0 1 0 24
329 | -37 | 100 5 3 7 21 70 5 26 | 174 56 0 0 3 0 25
943 | 401 | 162 5 3 12 25 43 3 27 | 162 52 0 0 2 0 26
540 | 117 | 115 3 2 13 27 78 5 26 | 155 24 0 0 4 0 27
37 -20 | 30 5 17 2 5 65 3 19 | 244 | 46 0 0 0 0 28
48 -45 21 3 8 3 10 73 3 10 | 209 | 35 0 0 0 0 29
72 -15 34 2 7 6 14 | 47 3 27 | 199 22 0 0 0 0 30
794 | 420 | 202 2 2 12 24 91 6 26 | 154 11 0 0 13 0 31
8 -42 3 3 12 2 4 131 7 27 | 239 18 0 0 0 0 32
51 -18 27 12 18 3 5 112 5 19 | 246 | 30 0 0 0 0 33
208 84 50 1 5 8 17 82 5 30 | 247 19 1 0 10 0 34
175 59 78 2 7 5 16 | 109 5 20 | 183 | -17 15 0 11 0 35
41 =75 31 6 16 3 7 84 4 19 | 247 22 0 0 6 0 36
92 -63 35 6 12 6 8 89 | 43 19 | 244 54 0 0 7 0 37
41 -125 6 6 5 6 12 86 5 27 | 230 | 29 0 0 3 0 38
166 -6 53 5 5 6 16 79 4 21 | 231 30 0 0 12 0 39
272 90 51 3 3 6 18 82 56 27 | 184 -2 0 0 8 0 40
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Hinh 1: Ban dé chuan sai nhiét dé thang 11 - 2015 (do6 C)
(Theo cong dién Chm hang thang)
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Hinh 2: Ban do luong mua thang 11 - 2015 (mm)
(Theo cong dién Clim hang théang)
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Quang 12 2100 m%/s (9h ngay 13), nho nhét thang
la 160 m*/s (19h ngay 6); trung binh thang 377
m?¥/s, cao hon TBNN (201 m¥/s).

Trén song Thao tai tram Yén Bai, myc nudc
cao nhat thang 1a 27,63 m (1h ngay 14); thap
nhat 14 25,70 m (01h ngay 24), trung binh thang
14 26,26 m, cao hon TBNN (25,72 m) 1a 0,54 m.

Trén song L6 tai Tuyén Quang, myc nudc cao
nhit thang 13 18,93 m (7h ngay 14); thip nhat 13
15,64 m (19h ngay 30), trung binh thang 1a 16,75
m, cao hon TBNN (16,30 m) 1a 0,45 m.

Trén song H6ng tai Ha NoOi, muc nudc cao
nhit thang 13 2,9 4m (13h ngay 16), thip nhat I3
0,94 m (13h ngay 9), trung binh thang 1a 1,80 m,
thiap hon TBNN (4,44 m) la 2,64 m, thap hon
cung ky nam 2014 (1,88 m).

Trén song Thai Binh tai Pha Lai muc nudc
cao nhét thang 1a 1,85 m (13h ngay 17), thap
nhét 13 0,18 m (23h ngay 10), trung binh thang 13
0,92 m, thip hon TBNN (1,42 m) 13 0,50 m.

2. Trung B¢ va Tay Nguyén

Trong thang trén cac song tir Quang Binh dén
Ninh Thuan xuat hién 2 dot Iii:

Dot 1: Tur ngay 02 - 06/11 trén cac song tu
Quang Binh - Binh Dinh, Khanh Hoa va Ninh
Thuén xuét hién mot dot 1d nho, bién o 1 1én tir
1 - 4 m. Pinh 1@ trén 1 s song nhu sau: séng
Kién Giang tai Lé Thiy: 2,44 m (10h ngay
02/11), trén bao dong (BD) 2: 0,24 m, song Vu
Gia tai Ai Nghia: 6,70 m (7h ngay 06/11), trén
BD1: 0,20 m; song Tra Khuc tai Tra Khuc: 4,78
m (20h ngay 05/11), duéi BD2: 0,22 m; song V¢
tai tram song Vé: 3,88 m (18h ngay 05/11), trén
Bb2: 0,38 m; song Kon tai Thanh Hoa: 6,07 m
(19h ngay 05/11), trén BD1: 0,07 m; trén song
Céi Ninh Hoa tai Ninh Hoa: 4,56 m (11h ngay
03/11), dudi BD2: 0,24 m; trén song Cai Phan
Rang tai Tan My: 36,86 m (13h ngay 03/11),
duoi Bb2: 0,14 m.

Dot 2: Tu ngay 28 - 29/11 trén céc song &
Quang Ngii, Binh Dinh da xuat hién mot dot 1ii
nho véi bién @0 Ia 1én tir 0,8 - 2,0 m; dinh 10 trén

TAP CHi KHi TUQNG THUY VAN

song Tra Khuc tai tram Tra Khuc: 3,41m (19h
ngay 28), dudi BD1: 0,09 m; trén song V¢ tai
tram song V¢: 4,15 m (22h ngay 28), dudi BD3:
0,35 m; song Kon tai Thach Hoa: 6,39 m (7h
ngay 29), trén BD1: 0,39 m. Muc nudc trén cac
song khac ¢ Trung B¢ va khu vuc Tay Nguyén
bién doi cham.

Luong dong chay trung binh thang trén phan 16n
cac song chinh ¢ Trung B6 va khu vuc Tay Nguyén
thiéu hut so véi TBNN tir 32 - 80%.

HO6 chira thuy lgi: Dung tich cic ho & Thanh
Hoa, Quang Ngai, Binh Binh, Khanh Hoa va
Ninh Thuén dat 40 - 60% dung tich thiét ké, cac
h6 & Quang Binh, Quang Tri, Quang Nam dat 60
- 70% dung tich thiét ké, cac ho khac ¢ Trung Bo
va khu vuc Tay Nguyén dat 80 - 95% dung tich
thiét ké.

Hb thuy dién: Tinh dén ngay 01/12/2015,
muc nude hau hét cac hd chua & Trung Bo va
khu vuc Tay Nguyén hau hét thap hon myc nudc
dang binh thuong tir 1,0 - 5,0 m; mot sb ho thap
hon tir 5,0 - 9,0 m nhu: song Tranh 2, Ban Vg,
Vinh Son B, Vinh Son C, Ialy, Pai Ninh, Dong
Nai 3; mot s6 hd thap hon nhiéu nhu ho A
Vuong: 22,90 m, Kanak: 16,05 m.

3. Khu vee Nam B

Trong thang, myc nude dau ngudn séng Cru
Long dao dong theo triéu, muc nudc cao nhat
thang tai Tan Chau dat mtrc 2,22 m (01/11), tai
Chau Déc dat mirc 2,03 m (01/11) ¢ mirc thap
hon so vé1 TBNN tir 1,1 - 1,2 m.

Nhitng ngay cudi thang, ha luu cac song Nam
Bd chiu anh huong mot ky tridu manh va dat
dinh vao ngay 27/11; myc nudc dinh triéu tai cac
tram phd bién & mic BD1-BD2; riéng trén song
Tién tai My Tho 1én mirc 1,73 m (trén BD3: 0,13
m); trén song Sai Gon tai Phu An: 1,61 m (trén
BD3: 0,11 m).

Trong thang trén séng Pdong Nai bién doi
cham, myuc nudc cao nhét tai Ta Lai 1a 111,0
(22/11).

S thang 12 - 2015
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HOP BAN CHU NHIEM PINH HUONG PGS.TS. TRAN HONG THAI TRINH BAY KET QUA NOI BAT
HOAT PONG CUA CHUONG TRiNH KHCN-BPKH/11-15 CUA CHUONG TRINH TAI NGAY KH&CN, BO TN&MT NAM 2015

TUYEN TRUYEN NHAN THU'C VE BIEN POI KHi HAU CHO KIEM TRA TIEN PQ THUC HIEN PE TAI BDKH.28
CAC EM HOQC SINH TAI TRUONG THCS NGUYEN DU,
HA NOI NAM 2015

KIEM TRA MO HINH LIEN KET CAC GIONG CAT VEN BIEN TRAO POI KINH NGHIEM THICH UNG BIEN POI KHi HAU
THANH DAI PE TU NHIEN NHAM UNG PHO VOI VOI BAN NONG NGHIEP TRUNG UONG EL SALVADOR
BIEN POI KHI HAU TAI TINH BINH PINH



