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MO PHONG SU NGAP LUT O PONG BANG SONG CUU
LONG DUGI ANH HUONG CUA CAO TRINH MAT PAT
DO SU'DANG CAO MUC NUOC - BANG KY THUAT
THONG KE VA NOI SUY KHONG GIAN

V6 Quang Minh' va Nguyén Thi Bich Vin*
ABSTRACT

Global climate change, firstly manifested as global warming have been causing much
adverse impact on human life and earth’s environment. As the report of World Bank
(2007), Vietnam is one of the most countries affected by the global sea level rise, in which
Mekong Delta is the most heavily impacted area. Thus, due to the low-lying position of
the Mekong Delta, the creating of inland water level map with the assumption of
increasing water level is a very necessary to support the local authorities and managers
in planning and building policies. The combination of spatial geo-statistical and Kriging
interpolation techniques have been applied in delineating the elevation maps with the
assumption of water level rise by interpolating data of 967 georectified locations. The
result showing that the exponential model is the optimum one which descripts for spatial
variation of elevation and used for interpolation. With elevation maps of 14 assumptions
of water level rises from 0.2 to 2.8m were delineated for whole Delta and evaluating the
impact of inland water level rise to pressure on land, populations, as well as land use
planning and food security of the Mekong River Delta. As a results, the Mekong Delta is
initially affected as water levels rise 0.6m and the whole region will be affected if the
water levels rise up to 2.8m in which a part of Ca Mau peninsula as Bac Lieu, Ca Mau
and Kien Giang province will mostly affected.
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Title: Simulation of inland water inundation depth under changing of elevation using
geostatistics and spatial interpolation techniques

TOM TAT

Bién doi khi hdu ma truée hét la sw néng lén toan cau, dong bang song Ciru Long
(PBSCL) sé la viing bi anh huong ndng né nhat nhw nhiéu di dodn cia cdc té chirc thé
gidi. Pd cé nhiéu nghién civu vé dnh huong cia muc nudce bién ding doi voi diéu kién tw
nhién, moi tru"ong va con nguoi trén thé gioi. Bén canh cdc nghién ciru tdp trung vao cdc
mé hinh truyén triéu dwdi anh hwéng ciia mede bién dang, viéc xdy dung cdc gia dinh sw
thay déi cao trinh so véi muc nwde bién khi myec nmede bién ding sé lam thay déi muc
nieée ngi dong dwa dén s ngdp lut trong vimg la mot huéng va khia canh nghién ciru
khdc gitip hé tro cong tac quan 1y va quy hoach cho cac nha quan ly xdy dung hé thong
chinh sach, chwong trinh hanh dong. Ung dung phuong phap thong ké dia Iy va ngi suy
khong gian dé xdy dung cac ban d6 phdn bé cao trinh véi cac gia dinh muwce nwée dang tiv
s6 liéu cuia 967 diém cao trinh & ving DBSCL cho thdy mé hinh bién dong khong gian
ciia cao trinh ¢ PBSCL la mé hinh Exponential (M6 hinh ham sé mii); véi mé hinh nay
e sik dung dé ngi suy sw phdn bé khong gian ciia cao trinh cho toan viing.

' B6 mon Tai nguyén dit dai, Khoa M6i trudng & Tai nguyén thién nhién, Truong Pai hoc Can Tho
2 Chi cyc moi truong khu vuc Tay Nam bo
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Két qua dd mé phong dwge sw phdn bé khéng gian cia 14 gid dinh & cde mwe mede ding
tir 0,2 dén 2,8 m; cing véi cdc danh gia vé anh hwong ciia s ngdp lut doi véi ap hee dat
dai, déan s6, hién trang su dung dat va an ninh lwong thuc cua DBSCL. Qua do cho théy,
dién tich dat bat dau bi anh hwong khi myc nudc dang lén 0,6 m va khi myc nudc trong
viing dédng 1én dén 2,8m thi toan bg cdc tinh, thanh pho trong ving bi danh huong, va mét
phan ciia cdc tinh thugc viing ban dao Ca Mau nhw tinh Bac Liéu, Ca Mau va Kién Giang
bi anh hwéng nhiéu nht.

Tir khoa: Mo phong, cao trinh, ngdp lut, ngi suy khong gian

1 PAT VAN PE

DPBSCL c6 dia hinh bang phang va thip voi 80% dién tich cua ving co do cao
dudi 2,5m so v6i muc nude bién voi dai bo bién dai 720km (Nguyén Pic Ngit,
2009). Trong céc thap nién gan day, DPBSCL di va dang ganh chiu nhiing tic dong
kha manh mé& do bién dbi khi hau gdy nén, trong d6 li c6 nhitng bién dong ngay

cang 16, bao nhidu va manh hon. Ngoai ra, do DBSCL 1a vua lua lon nhét ctia
Viét Nam va 1a noi c6 hon 40% dan sb sinh song, vi thé anh huéng cia bién doi
khi hau qua myc nude bién dang 1én vao ving nay s& c6 anh huong dén xa hoi va
kinh té 16n lao cho ca nuée Viét Nam.

Hién nay, c6 nhiéu nghién ciru tmg dung cdc mé hinh toan dé mo phong sy dang
cao muc nude bién anh huong dén su ngép lut & ving DPBSCL. Tuy nhién, cdc mo
hinh nay doi hoi cac s liéu va phuong phap tinh toan phirc tap va chiu anh huéng
boi nhiéu yéu t6 nhu chu ky dong chay, d6 rong kinh mwong, sé lwong kinh
muong va anh hudng cua li thuong ngudn. Trong khi d6 phwong phap thong ké
(Geostatistics) va ndi suy khong gian (Spatial interpolation) la mot cong cy hitu
hiéu trong viéc xay dung cac gia dinh cao trinh thay ddi do su dang cao muc nudc
s& gop phan tich cuc cho danh gia tic dong cua su bién d6i khi hau dbi voi
DPBSCL.

Nham muc dich: (1) Nghién ctru cic mo hinh bién dong khong gian cac cao trinh
ctia ving PBSCL dé c6 thé sir dung cho thong ké bién dong khong gian; (2) Sir
dung phuong phap nodi suy mé phong su phan bo khong gian cua cao trinh ving &
céc kich ban muc nudc dang; (3) Panh gia anh huong cua sy thay doi cao trinh &
cac kich ban muc nude dang déi véi mot sd chi tiéu noéng nghiép va kinh
té - xa hoi.

2 PHUONG PHAP

2.1 Thu thap s6 liéu

Ban do hanh chinh, hién trang st dung dit ving dong bang séng Ciru Long
nam 2008;

S6 liéu diéu kién tu nhién, kinh té xa hoi dong bang song Ciru Long tir Cyc thong
ké 13 tinh/thanh pho ving dong bang song Ctru Long nam 2006, 2007, 2008;

967 vi tri va toa do cao ‘grinh trép toan vung DBSCL, thu thép tir ban dd dia hinh
DPBSCL cta Cuyc ban d6 B¢ Tong tham muu — Quan d6i nhan dan Viét Nam
nam 1983.
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2.2 Xir Iy s6 liéu

Céc ban do dwoc ding ky toa do anh ban do theo hé quy chiéu voi lu6i chicu
Universal Transverse Mercator (WGS 84) va vung ludi chiéu 1a UTM Zone 48,
Northern Hemisphere (WGS 84), kinh tuyén truc 106050° va dugc s6 hoa trén
phan mém Maplnfo.

S liéu cao trinh duge xir 1y théng ké khong gian (Spatial geostatistics) bang
phan mém GS*. Xac dinh mé hinh bién dong khong gian (Variogam) cao trinh
phil hgp nhat c6 thé sir dung cho ndi suy khong gian (Spatial interpolation)

- Noi suy md phong bién dong khong gian cao trinh cho cic gia dinh myc nudc
dang. Gia dinh myc nudc dang theo ting cép d6 0,2m, va gia dinh dén 2,8m.

— Sir dung k¥ thuat GIS chong lap ting ban do gia dinh muc nudc dang véi cac
ban dd hanh chinh, giao thong, song ngoi va hién trang st dung dit... nhdm
danh gia anh hudng ciia cac gia dinh myc nude dang dbi véi tai nguyén dét dai,
dan s va an ninh luvong thyc trong ving.

- Danh gia anh hudng cia cac gia dinh muc nudc dang vé chi tiéu kinh té - xa

hoi bao gém dién tich dét, dan sb, hién trang st dung dat va sb lwong lwong

thuc bi anh hudng tmg véi timg cap d6 muc nudce dang.

3 KET QUA VA THAO LUAN
3.1 M hinh bién dong khéong gian cao trinh ving PBSCL

Nham xac dinh mé hinh bién dong va do tin cdy cua viéc ndi suy sy phan bd
khong gian cao trinh ving PBSCL thi viéc lya chon mé hinh bién dong khong
gian phu hop 1a rit can thiét trén co sé do tin cay (R?) cao, va tong do léch binh
phuong (RSS) nho nhit.

Biang 1: Thong s6 ciia cic md hinh bién ddng khéng gian cao trinh ving PBSCL

M&b hinh (Co) (CotC) (A) (RSS) RZ__ (C/[Co+C])
Linear 0,472 0,702 147.371 0,0019 0,973 0,328
Exponential 0,452 0,905 585.900 0,0011 0,985 0,501
Spherical 0,006 0,602 12.700 0,0491 0,313 0,990
Gaussian 0,066 0,602 10.912  0,0489 0,316 0,890

(Co): Ngudng bt ddu bién dong (Co + C): Neudng gid tri bién déng

(4): Khodng cdch xa nhat con tham gia bién dong (RSS): Téng do léch binh phwong

(R?): Hé 56 twong quan (C/[ Co+ CJ): Phan trdm bién déng

Bang 1 cho thdy cac thong sc‘)q ctia cac mo hinh bién dong khong gian cao trinh
vung DBSCL thich hop nhat dé ndi suy cho vung BPBSCL 14 m6 hinh Exponential
(Mb hinh ham sb mii), véi R*= 0,985 1a cao nhit va RSS = 0,001108 1 nho nhat.
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3.2 Mé phéng su phan bd khéng gian cao trinh ving PBSCL

Phén bé cao trinh hién tai
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Hinh 1: Phin bo cac diém cao trinh ving Hinh 2: Phin bo khong gian cao trinh

DBSCL viing PBSCL (két qui ndi suy)

Tir 967 diém cao trinh dugc xac dinh va thu thap tir ban d6 dia hinh ving DPBSCL
(Hinh 1), ing dung phuong phap néi suy khong gian (spatial interpolation) cho
toan vung véi md hinh bién dong khong gian duge chon (mé hinh Exponential).

Két qua ndi suy (Hinh 2 va Bang 2) cho thdy, cao trinh ving PBSCL dao dong tir
0,4 dén 2,8 m so véi myuc nude bién (khong tinh cac ving nai) va dwoc phan thanh
12 cép, nhin chung toan vung tuong ddi bé’mg phang véi hon nira dién tich (57,2%)
¢6 cao trinh dao dong tir 1,8-2,4m phan b trén ca 13 tinh/thanh phd cua ving,
dién tich con lai la cac ving ddng bang tring va mot sd ving g0 cao. Trong do,
mot sé ving thude cac tinh Bac Liéu Kién Giang, Ca Mau va Tién Giang c6 cao
trinh thdp hon 1m chiém 1,6% tong dién tich ciia viing nén day ciing 1a noi c6 kha
nang chiu nhiéu anh huong khi muc nude trong ving dang cao.

Bing 2: Phan b dién tich cac cip cao trinh hién tai & cic tinh ving PBSCL (km?)
Caotrinh(m) BL KG TG CM LA BT ST AG TV BT CT VL HG

0,4—-0,6 2 0 o0 0 0 0O 0 0 O 0O 0 O 0
0,6 -0.,8 130 31 0 0 0 0o 0 0 O 0o 0 O 0
0,8-1,0 270 187 3 5 0 0o 0 0 O 0o 0 O 0
1,0-1,2 564 233 347 66 756 133 35 0 0 0o 0 O 0
1,2-14 1.189 496 421 723 275 297 101 7 0 0o 0 O 0
1,4-1,6 308 619 203 761 307 262 257 189 O 0o 0 O 0
1,6 -1,8 71 586 177 1.222 934 353 277 428 51 41 2 0 0
1,8-2,0 46 910 611 981 1.085 462 503 315 575 253 854 864 252
2,0-2,2 38 929 319 622 1.004 450 982 710 869 850 572 624 336
22-24 1 1230 0 380 466 355 750 985 537 1.488 89 44 561
2,4-2,6 0 464 0 334 5 24 454 640 262 738 0 0 413
2,6 —2,8 0 33 0 227 0 0 53 156 10 18 0 0 0

Ghi chii: AG: An Giang; BL: Bac Liéu; BT: Bén Tre; CM: Ca Mau; CT: Can tho; PT: Pong Thap; HG: Hau Giang;
KG: Kién Giang; LA: Long An; ST: Soc Trang; TG: Tien Giang; TV: Tra Vinh; VL: Vinh Long.
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3.3 Phan b6 cao trinh & cac gid dinh muc nuée ding

M3i vi tri dia Iy & ving PBSCL c6 céu tao dia hinh khac nhau nén diéu kién thuy
vin ¢ mdi noi ciing khac nhau. Dé xdy dung cac gia dinh muc nudc dang trong
vung rat kho st dung cac dir liéu myc nudc trung binh hién tai trén cac séng trong
khu vuc PBSCL, do d6 nghién ctru da sir dung gia tri cao trinh so v4i myuc nudc
bién 1am mdc chuin dé gia dinh cac myc nude dang trong ving.
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Hinh 3a, b, c: Phin bd cao trinh vung PBSCL khi mwe nwéc diang 0,2m; 0,4; 0,6m
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Hinh 4a, b, ¢: Phan bd cao trinh vung PBSCL khi mwe nuwée dang 0,8m; 1,0m; 1,2m
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Hinh 4g, h, i: Phan b6 cao trinh vung PBSCL khi mue nwéc ding 2,0m,; 2,2m; 2,4m
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Hinh 4m, n: Phin bé cao trinh vung PBSCL khi mwc nwéc diang 2,6m,; 2,8m

Tir s6 lidu cao trinh hién tai ving PBSCL, xy dung cic gia dinh myc nudc dang
deén 2,8m véi moi cap d9 ngap la 0,2m, khi d6 cao trinh s€ thay d6i twong ting véi
14 cap d6 myc nudc dang.

Bing 3: Dién tich bi ngép & cac gia dinh mue nwéc dang & cac tinh ving PBSCL (km’)

MND BL KG CM TG LA BT ST AG TV PHPT CT VL HG

(m)

0,0 0 0 0 0 0 0 0 0 0 0 0 0 0
0,2 0 0 0 0 0 0 0 0 0 0 0 0 0
0,4 0 0 0 0 0 0 0 0 0 0 0 0 0
0,6 2 0 0 0 0 0 0 0 0 0 0 0 0
0,8 131 31 0 0 0 0 0 0 0 0 0 0 0
1,0 399 218 5 3 0 0 0 0 0 0 0 0 0
1,2 956 450 70 320 693 124 35 0 0 0 0 0 0
1,4 2128 931 786 691 958 398 134 7 0 0 0 0 0
1,6 2431 1541 1.536 871 1.259 612 387 195 0 0 0 0 0
1,8 2501 2.121 2733 1.042 2.174 931 660 616 41 40 2 0 0

2,0 2.547 3.014 3.693 1.639,2 3.238 1.337 1.135 925 553 290 814 801 241
2,2 2585 3925 4306 1907 4224 1.715 2.068 1.612 1356 1.081 1332 1.349 569
2,4 2586 5.131 4.678 1907 4.684 2.027 2.776 2.522 1.859 2429 1.414 1.376 1.119
2,6 2.586 5.588 5.005 1.907 4.689 2.049 3.181 3.106 2.099 3.104 1.414 1.376 1.520
2,8  2.586 5.620 5222 1907 4.689 2.049 3.226 3.238 2.109 3.122 1.414 1.376 1.520

Ghi chii: MND: Muyc nuée ding; AG: An Giang; BL: Bac Liéu; BT: Bén Tre; CM: Ca Mau; CT: Can tho; DT: Péng
Thap; HG: Hdau Giang, KG: Kién Giang; LA: Long An; ST: Soc Trang; TG: Tien Giang; TV: Tra Vinh; VL: Vinh
Long
Két qua mo phong céc gia dinh muc nudc dang cho thay PBSCL bat dau bi dnh
hudng khi myc nudc dang 1é€n 0,6m va dién tich dat dan bi thu hep cho dén khi
muc nude trong vung dang Ién 2,8m thi cao trinh ctia vung sé gidm dén moc 0 va
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ca PBSCL sé& bi nhin chim trong nuéc (khong tinh cac ving nai). Trong d6, mot
phan dién tich dit cua cac tinh ving ban dao Ca Mau (Bac Liéu, Ca Mau va Kién
Giang) bi anh huéng nhiéu nhat, trong d6 Bac liéu 14 tinh bat ddu bi anh hudng khi
muc nudc dang dén 0,8m, va ' so tinh bi anh huong khi myc nudc dang dén
1,2m, va hau nhu toan bd dong bang s& bi anh huong khi muc nudc dang dén
2,0m. Khi myc nuéc dang dén 2,6m thi hau nhu toan bd déng béng déu bi ngap.

3.4 Anh huéng ciia mue nuwée ding & cac gia dinh ddi véi mot s6 yéu to kinh
té xa hdi 6 ving PBSCL

Két qua cho thiy DBSCL s& bi anh huéng nghiém trong khi muc nudc dang cao,
két qua phan bd khong gian cao trinh PBSCL tng véi cac gia dinh muc nude dang
cho théy PBSCL s& bat dau bi 4nh hudng khi muc nudc dang dén 0,6m, anh
huong nghiém trong khi muc nuéc dang 1én dén 1,4m anh huong dén 14,9% tong
dién tich va doi sdng cua khoang 2.682.455 dan sb cia ving. Ngoai ra, néu gia
dinh mdi ha dét lua tai ving PBSCL dugc quay trung binh 2 - 3 vong trong nam,
nghia la cr 1 ha dat sé gieo sa duoc it nhét 2-3 luot ha dat lta trong nam (dién tich
xudng giéng). Nho d6, khoang 2,1ha dat laa tai PBSCL dd quay vong lén t6i
khoang 4ha dit laa mdi nam (tir 2-3 vu lua) v6i ning suét trung binh 1a 4,8tin/ha
thi hang nim DPBSCL c6 thé thu hoach tdi da 20 triéu tan luong thuc. Thi du néu
muc nude trong ving dang 1én dén 1,4m thi dién tich xudng gidng lta bi giam
khoang 300.000ha va c6 thé anh huong dén 3 triéu tin lta trong ving va khi muc
nude dang 1én dén 2,6m thi hau nhu anh hudng dén toan bo san luong cia ving,
khoang 20 triéu tan loa. Bang 4 thé hién anh huong cua cac gia dinh myc nude
dang dén mot sd yéu t6 kinh té nhu dan sd, dién tich canh tac lua, tong san lugng
lvong thyce cta toan vung PBSCL s€ bi anh hudng gia dinh cua myc nudce dang.

Biang 4: Mot s6 yéu t6 kinh té xa héi bi znh hwéng ¢ cac gia dinh mue nwée dang & PBSCL

Gia dinh muc nuédce dang 0,6m Im 1,4m 1,8m 2,2m 2,6m
Téng dién tich hién nay: 40.600 km*

Dién tich bi anh hudng 2 626 6.036 12.867 28.034 37.629
Téng dan s6 hién nay: 17.695 nguoi

Dan cu bi anh huong 55 2278.219 2.682.455 6.718.12412.458.456 16.722.412
Téng dién tich dét laa hién nay: 20.855,2 km®

Dién tich bi anh hudng : 380 3.027 6.541 14.920 20.719
Téng san lwong lwong thue hién nay: 20.021.016 tin

Séan lugng bi d4nh huong 1.667  364.916 2.906.267 6.280.21014.323.933 19.890.808
4 KET LUAN

Phuong phép théng ké va noi suy khong gian ¢ thé duoc ting dung trong viéc
nghién ctru cac thay ddi cua cao trinh do sy ding cao muc nudc bién, cing cac
danh gia mirc d6 tin cay va sai s6 noi suy.

Ung dung phuong phap thong ké va ndi suy khong gian di theo ddi duoc su phan
bb khong gian cao trinh ving PBSCL & céc kich ban muc nuéc dang, cho thiy
ving PBSCL biét dau bi anh hudng khi muc nudc dang dén 0,6m va dién tich dat
déan bj thu hep cho dén khi muc nudc trong vung dang 1€n 2,8m thi toan ving hoan
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toan bi anh huong. Trong d6, cac tinh Bac Liéu, Ca Mau va Kién Giang la bi anh
hudng nhidu nhat. Khi dién tich dat bi thu hep thi s& giam dién tich dét canh tac
néng nghiép va san lugng luong thyuc tir 46 anh hudng cudc sdng dén sinh hoat cua
nguoi dan.
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