Nghién cieu x6i 16 ving ha luu soéng Thu Bon va xdy dung bé céng cu theo déi xoi I

MO PAU

I. Dit van dé.

Vai thap nién gan day da xuét hién nhiéu tran 1 16n trén cac hé thong séng mién Trung,
nhét 13 trén hé théng song Vu Gia - Thu Bon cua tinh Quang Nam. Nhirg trn 1ii lich st
nam 1964,1999 va cac nam i lon nhu 1978, 1983, 1993,1998, 2004.... da lam cho qua
trinh x01 16 bo soOng cang xay ra manh mé€ hon, gay anh hudéng nghiém trong té1 dan sinh
kinh té khu vuc va céac di san van hoa, du lich noi tiéng cua Viét Nam nhu phé c6 Hoi
An, thanh dia My Son, nha tho Tra Ki€u, Non Nudc.... Do vay, voi muc tiéu on dinh va
quan 1y bén virng tai nguyén nudc va méi trudng luu vuc song Vu Gia - Thu Bdn can
phai cht ¥ toi phong chéng thién tai va kiém soat 1ii. Trong d6, viéc nghién ctru hién
trang x6i 1& ciia con song ciling nhu timg doan séng c6 ¥ nghia rat 16n trong viéc chon
Iira mot giai phap hiru hiéu, phat huy t6i da tac dung cta cong trinh chinh tri song dong
thoi hd tro qué trinh dua ra quyét dinh, 1én ké hoach phong ngira, tng phé véi cac con
mua 1ii 16n, 1én ké hoach di doi dan nhing ving sat 16.

II. Muc DPich Nghién Ciu

Nhén thay tAm quan trong ctia van dé, dé tai tap trung " Nghién civu x6i 16 viing ha lwu

séng Thu Bon va xdy dung by cong cu theo doi x6i 6 " dua ra nhitng tinh toan vé su

x01 16 2 bén bo song qua dir liéu anh vé tinh cdc nam gén day, dy bdo x61 cho nhiing

nam tiép theo két hop voi xay dung website dé cap nhat, quan 1y hiéu qua cac vi tri xoi

16, mtrc Ao x61 16 va tur d6 c6 céac giai phap kip thoi.

III. Phwong phap nghién ciru

Céc phuong phap sir dung chinh trong dé tai:

— Phuong phap lgé thira: ké thura st dung mdt sb thong tin, s6 lidu da duoc phan tich,
thu thép thyc te. . .

— Phuong phép vién thdm: dung phan mén ArcGIS 10 phan tich 4nh v¢ tinh va tinh

toan.

IV. B Cuc Pé Tai
Ngoai phan m¢ dau va két luan dé tai gdm 3 chuong:

Chuong I: Dic diém dia 1y ty nhién séng Thu Bon.
Chuong II: Phuong phéap nghién curu.

Chuong I1I: Két qua tinh toan.
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Nghién ciku x6i 16 viing ha heu séng Thu Bon va xdy dung bo cong cu theo doi x6i 16

CHUONG I: PAC PIEM PIA LY TU NHIEN SONG THU BON

I. Toéng quan vé luu vue séng Vu Gia - Thu Bon.
Hé théng song Thu Bon - Vu Gia 13 mét trong nhitng luu vuc 16n ctia mién Trung, c6
dién tich khoang 10350 km2. Day 1a mét trong 9 hé thdng song 1én nude véi chiéu dai
song chinh 205 km, chay qua déng bang Quang Nam - Pa Ning va d6 ra bién Cira Pai
va Pa Ning (hinh 1). Vao doan cudi ciia séng c6 nhiéu chi luu ngang doc dan xen nhau
tao thanh mot mang Iudi thuy van vo cung phirc tap.

Hinh 1. Hé thong séng Vu Gia-Thu Bon

1. Song Thu Bon ’ ‘ ‘

Song Thu Bon 1a dong chinh cua hé thong song cung tén. Phan thugng nguon cua song
con duoc goi voi mot cai tén khac 14 séng Tranh. Séng bat ngudn tir ndii Ngoc Linh cao
2,598m thudc huyén Nam Tra My, tinh Quang Nam. Phan thuong luu, séng chay theo
hudng Nam-Bic qua cac huyén Nam Tra My, Bic Tra My, Tién Phuéc, Hi€p Dudc,
Nong Son, Qué Son. Pén Giao Thuy séng chay vao ving dong bang cac huyén Duy
Xuyén, Pién Ban va Thanh phd Hoi An. Chiéu dai ctia dong chinh dén Cua Pai dai
198 km voi tong dién tich dén Giao Thiy (noi hop luu véi song Vil Gia) rong
3,825 km 2. Thuong luu cua song Thu Bon c6 cac phy luu cap 1T 16n nhu Song Khang,
song Vang, song Tranh, song Génh Génh. Tai Giao Thuy, séng nhan nudc tir phu luu Vu
Gia tao thanh mot hé théng phan luu kha phuc tap ¢ vung ha luu song. Tai thi tran Vinh
Pién, mot phén nudce cua song Thu Bon dd vao chi luu Vinh Pién dan nudc vao song
Han va d6 ra cira Da Néng .
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Nhitng nim gan déy, cac con 1ii xuat hién v6i tin suit cao va cudng d6 10n trén hé thong
song Thu Bén giy thiét hai nhiéu vé ngudi va tai san cho cu dan Quang Nam. Nhiing
tran Iyt 16n nam 1964, 1978, 1983, 1993, 1998, 1999, 2004, 2006 da lam thay doi dong
chay mot sé doan song, gay x6i 16 nghiém trong bd song.

2. Tinh hinh mua la

Mua 16n 1a nguyén nhan sinh ra i lut song ngoi va x61 mon trén luu vuc, lam anh hudng
khong nho dén cudc séng, san xuit va giao thong... Mua c6 cudng d6 16n gy ra 1ii trén
lwu vue. Cac dic trung cua mua sinh i nhu cudng d6 mua, tim mua, phan bd mua 1a
cac yéu td quyét dinh dén do 16n nho cta dong chay 1i. Mua sinh 1ii trén luu vyuc song
Vu Gia - Thu Bon duoc hinh thanh do nhiéu loai hinh thoi tiét khac nhau. Nhimg trd n
mua 1én & Mién Trung phan 16n do bdo, ap thip nhié t doi, khong khi lanh, hoi tu nhiét
d6i, khong khi lanh va sy phdi hop hoat ddng cua giai hoi tu nhiét doi hay cao ap Thai
Binh Duong giy ra. Cac hinh thai nay hoat d6 ng riéng 1¢ hoa ¢ phdi hop véi nhau gay
nén nhitng trdn mua lon va dac bi€t 16n trén dién rong. Tran mua 16n nhét quan tric
duogc trén luu vuc roi vao dau thang XI nam 1999 d3 xay trén dién rong, luong mua mot
ngay lon nhét dat tai hau hét cac tram trén luu vuc song Vu Gia tror mot sb tram vung
thuong nguén song Thu Bén. Hang nam, tr thang VIII dén thang XII, khu vuc chiu anh
hudng truc tiép hodc gian tiép cta bdo. Theo thong ké 107 nim (1891-1997), hang nim
bdo d6 bd vao ving ven bién mién Trung trung binh chiém 70% tong sé con bdo trén
toan dai bo bién Viét Nam trong d6 Thanh-Nghé-Tinh chiém 18,6%, Binh-Tri-Thién
17%, Pa Ning - Binh Pinh 22,7%, Pht Yén tr¢ vao 11,7%. Nhung 37 nim gan day
(1961-1997) tan s6 bao do bd vao bo bién ving nghién ctru ting 1én 16 rét chiém 78,5%
va c6 xu thé ting dan vé phia Nam.

Bio, 4p thip nhiét doi, khong khi lanh du hoat dong don ddc hay két hop déu c6 thé gay
ra mua 16n & cac song ven bién mién Trung. Song néu bao, ap thip nhiét d6i két hop voi
khong khi lanh ddng thoi hodc sau bdo tan con c6 khong khi lanh thi mua 1ii 16n hon 1a
khi bao hoat dong don doc hay vao sau khong khi lanh. Truong hop bao dd b lién tiép
1a hinh thé rat nghiém trong c6 thé gay ra lii dic biét 1on trén nhiéu sdng vao cac nim
1964, 1973, 1975, 1983, 1986, 1987, 1993, 1996, 1998, 1999. bac bi¢t nhitng nam trung
v6i La Nina c6 cuong do manh nhu ndm 1973, 1975, 1996 gay ra li c6 thoi gian duy tri
muc nudc cao trong nhidu ngy, bt loi cho tiéu thoat nudc.

Xét trung binh nhiéu nam thi mua mua i trén cac phan khac nhau cta luu vue nhu sau:

- Dai dong bang mua mua tip trung trong 4 thang tir thang VIII dén thang XII.
- Tram Ai Nghia (ctra ra dong bang cua séng Vu Gia) va Giao Thuy (ctra ra dong
bang ctia séng Thu Bon), mia mua chinh vu tir thang VIII - XII va thang mua
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sinh 1di tiéu man 1a VI - VII

- Vung nui cta ca hai nhanh séng muia mua tir thang V dén thang X1 (XII)

- Khu vuc tdm mua Tra My tham chi mua mua kéo dai t6i 9 thang (V-I), trong khi
chi c6 3 thang mua it mua.

- Luong mua mua lii thay d6i kha 16n theo khong thoi gian. Tong lwong mua 3
thang 16n nhat (IX, X,XI) chiém tir 54% dén 69% tong lugng mua nim. Luong
mua 16n nhat thudng roi vao thang X, trong khi thang lwong mua nhé nhat la
thang II. Chénh léch giita thang c6 lwong mua trung binh 16n nhat va nho nhat
trén dudi 30 lan.

Téc d6 truyén i trén ca hai nhanh rat nhanh, tuy nhién trén séong Thu Bon nhanh hon
trén nhanh séng Vu Gia. Khi c¢6 1ii xuat hién tai Son Tan (Thu Bon), trung binh chi
khoang 16 gid sau (nhanh nhat 13 11 gio) thi 1ii da xuat hién & Cau Lau cach Son Tén
dén 70 km. Trén song Vu Gia khoang cach tir Thanh My dén Cam Lé 1a 63 km theo
dudng song c6 thoi gin truyén 1i dai nhat 1a 23 gid, ngan nhét 1a 15 gio.

Téc d6 truyén 1 giam rat nhanh tir thuong luu vé ha lwu. Ving ha luu séng Vu Gia tir Ai
Nghia to1 Cam L&, tdc do truyén 1t nhoé hon nhiéu doan ha luu song Thu Bon tir Giao
Thuy dén Cau Lau.

Dong chay lii luu vuc séong Thu Bon - Vu Gia tir thang X - XII. Theo tai liéu quan trac,
hang nam c6 khoang 3 tran 1l dat trén bao dong I, nam nhiéu c6 thé dén 5-6 tran. S6 i
dat bdo dong II tr¢ 1€n tir 1-2 trén, nhiéu nhit 2-3 tran va sd 1 dat bao dong III tr¢ 1én tr
0.6 - trin, nhiéu nhat 2-3 tran. Hang nam, s6 tran 10 xay ra ¢ ha luu song Vu Gia nhiéu
hon ¢ ha Iuu séng Thu Bon.

Lii chinh vu xay ra cha yéu trong hai thiang X va XI. Trong thoi ky nay, cé nhiéu t6 hop
hinh thé thoi tiét c6 kha ning giy ra Iii 10n, trong khi mat dat da bao hoa nudc. Pay la
nhiing to hop thuan loi tao ra nhitng tran 1a nhiéu dinh, kéo dai nhiéu ngay. Theo théng
ké, trén nhanh Thu Bdn, trong thoi ky tir 1977 dén 2000 c¢6 khoang 30 tran lii, trong d6
khoang 70% dat tir cap bao dong I dén bao dong II, 30% dat tir bao dong II tré 1én. Trén
nhanh Vu Gia s6 luong cac trin lii x4y ra nhiéu hon (40 trin) trong d6 13 tran dat tir bao
dong I dén xép xi céip II, 17 tran dat tr cép II d&én xép xi cép III va 10 tran dat trén bao
dong II1.

Lii xay ra trén 2 luu viue Thu Bon va Vu Gia kha dong pha véi nhau. Day 1a mot dic
diém cla cac song mién Trung c6 dién tich khong 16n, mat dém khd ddng déu nén
nguyén nhan gy mua thudng bao trim 1én toan luu vuc. Do t6 hop dong pha, nén lii ha
lwu thuong khé 16n va trai déu trén ving dong bang hep cua ha luu 2 song.

GVHD: Ts. Nguyén Hodang Son 4



Nghién cieu x6i 16 ving ha luu soéng Thu Bon va xdy dung bé céng cu theo déi xoi I

Do dija hinh déc, hep nén téc d6 dong chay 1i, bién do va cuong suat i kha 16n, tuy
nhién cac dic trung ndy thay doi tuy theo timg doan song. Luu tdc dong chay 16n nhat tir
3.5 dén 4 m/s.

Bién d6 1ii thay doi tir 7 - 12 m/ngay 14 rat 16n va c6 xu thé giam dan khi di tir thugng
lru xudng ha luu.

Cuong suat myc nudc 1 rat 16n ké ca khi 1én va xudng. Theo tai liéu thong ké cho thiy
su thay d6i cuong suat 1ii 16n nhat 1én t6i 1m/gio, trung binh 60 cm/gio.

Luu luong i 16n nhat: Trén co so tai liéu quan trac luu lugng tai hai tram Thanh My va
Nong son, tién hanh xay dung duong tan suét luu lugng 16n nhit theo phan phdi xac suat
ctia Piéc son ITI va xac dinh duoc cac thong s6 théng ké nhu sau:

3. Hoat dong kién tao va cAu tao dia chét.
Van dong tan kién tao va hién dai gay nén chuyén dong nang ha, tach din, truot cua 1op
hodc mang vo trai dét, dan toi su bdi x0i. Tuy nhién cho dén nay, van dé van dong tan
kién tao va hién dai ciia Viét Nam con it duoc nghién ctru, va nhitng nghién ctru con tan
man.

Luu vyc Vu Gia - Thu Bon nam trong céc gidi dia tang ctia 3 d6i kién tao Kham Puc, A
Vuong - S€ Kong va Nong Son.

Déi A Vuong - Sé Kong chiém phan 16n dié n tich phia Bic ving nghién ctru, hinh thanh
mot nép 16n ¢o truc & vi tuyén. Phia Bic déi gidi han boi dut gdy Son Tra - A Trép, va
phia Nam boi dut gy Tam Ky - Phuéc Son. Phirc hé nay dugc di c trung bing t6 hop
da phun trao mafic xen tram tich silic, ... Phitc hé Paleozoi ha gom d4 phién sericit,
sericit clorit, d phién thach anh sericit xen thau kinh phun trao magic dén flsic, da voi bi
hoat héa va quarit hoa. Phirc hé Paleozoi trung duge phan b ria cau tric, di ¢ trung boi
cac thanh tao granitoid phirc hé Pai Lo c, con cac trim tich luc dia mau do hé tang Tan
Lam chi 10 ra & doi Long Pai. Phitc hé Paleozoi thuong - Mesozoi ha bao gom cac
thanh tao luc nguyén phun trao hé ting séng Bung, magma xdm nhd p phtic hé Bén
Giang - Qué Son, grabroid phttc hé Cha Val, granttoid phtrc hé Hai Van da it bién chat,
it bi bién vi va cac phic hé hoat hoa luc dia chii yéu 1a nhimng thanh tao magma xam
nha p phirc hé¢ Béo Ca, Ba Na.

P4i Nong Son nam & trung tim ving nghién ctru, phia Bic dugc gidi han bang dit giy

song Vu Gia, phia Nam la dit gdy Thang Binh - Hi€ p Dtc, phia Tay la dat gdy Song
Tranh. D61 ndy gdm 4 phirc hé : Phirc hé tién Cambri gdbm cac thanh tao hé ting Kham
Ptic 10 ra & Thanh My. Phitc hé sericot clorit ha rat it, gdm da phién sericot clorit, da
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phién thach anh sericot clorit ciia hé ting A Vuong, Phtrc hé hoat hoa Paleozoi thuong -
Mesozoi ha dong vai tro quan trong trong vi¢ ¢ hinh thanh d61 Nong Son, da c trung boi
t6 hop trAm tich luc nguyén, phun trao ciia hé ting song Bung, cic thanh tao magma
phtc hé Bén Giang - Qué Son. Phirc hé Mesozoi thuong bao gém tram tich chira than
hé téng Nong Son va cac tram tich cta cac hé tﬁng Ban Co, Khe Rén, Hitu Chanh.

Péi Kham Dtic ¢6 cau tric phirc tap, bi bién cai nhiéu lan, gidi han v&i cac déi khac baoi
dut giy Tam Ky. Phudce Son ¢ phia Bic, dut gdy Huong Nhuong - Ta Vi & phia Nam,
dut giy P6 C6 & phia Tay, doi nay bao gdm cac phirc hé thach hé kién trac sau: Phuc
hé tién Cambri gém cic thanh tao luc nguyén - phun trio magma, lyc nguyén -
carbonat, luc nguyén - phun trao magma dén felsic hé ting Kham Puc. Cac da bi vo
nhau, bién vi manh mé&, phirc hé Paleozoi ha: di ¢ trung bang hé ting A Vuong c6 chtra
16p phun trao xen k&. Phirc hé Kainozoi ha 13 cac thanh tao bazalt va trAm tich dé t.

Qua phén tich dic diém dia chat & mot s6 luu vuc song mién Trung, c6 thé thiy rang,
phan ha luu cac séng déu nam trén déng bang tich tu hdn hop séng bién va tich tu hdn
hop bién gié. Do d6 cdu tao dia chat & cac ting thudng gip chil yéu la cc thanh tao bo
rOi nhu: cudi, san, cat, bot sét... Vi ciu tao dia chét ¢6 cac thanh phén trén la chu yéu da
tao diéu kién thudn loi cho dong chay x6i ngang, long séng c6 diéu kién di chuyén, mat
6n dinh, nhat 13 vao thoi ky 1 16n, tdc do dong chay cao. Phan tich thanh phén hat bun
cat 10ng song, bd song ciing cho thiy hau hét tbe d6 khong x6i cua hat déu nho hon 1.5
m/s.

Thanh tao dia chat chu yéu 13 cat tir trung binh dén tho khi bdo hoa nude trong mua li
thi lién két hoan toan tan ra va thic day thém qua trinh x6i boi khi luu téc dong chay du
16n. Bang chtng 13 cac bai ndi di dong sau mdi tran 1, sat 16 bd do ngdm nudc 1au ngay
va Il rat kéo theo hién tugng sat trugt bo.

4. Cac yéu to kinh té, ky thuit, xa hoi.
Hoat dong kinh té ctia con ngudi nhu khai hoang, xay dung cong trinh trén song thuy
loi, giao thong, thuy san, khai thac sa khoang, vét liéu xay dung, chit pha rimg dau
ngudn v.v...déu 1a nhitng yéu td gdy mat 6n dinh b song, 1ong song.

Khai hoang chat pha rung dé canh tac, léy gd s& gy ra x6i mon bé mat luu vue, tao ra sy
mat cin bang dong chay, dong chay bun cat, gy x6i 16 dudng bo.

Viéc xay dung cac ho chira ¢ thugng nguén lam anh huong thay doi ché dé dong chay
trén song va lugng van chuyén bun cat ra bién. Cac cong trinh tudi ti€u, chinh tri song
déu gy anh huong dén qua trinh x61 16 voi cac mure do khac nhau.
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Hé thong cong trinh giao thong, thuy loi kha day dic cling 1a nguyén nhan gay x6i
khong thé udc doan trude duoc.

Ap lyc dan sb trén luu vuc kha 16n, dan toi viée 1an chiém long séng ngay mot nghiém
trong. Cung véi viéc lan chiém long song 1a viéc mo rong va kién cb cac cong trinh ha
tang phuc vu dan sinh, phat trién san xuét v.v... lam can trd dang ké dong chay lii va 1a
nguyén nhén truc tiép dan t6i x6i boi khong qui luat cua 1ong song.

Nhu vay, nguyén nhan sat 16 doan ha luu khu vuc ha luu Thu Bén - Vu Gia bao gém:
(1) Dong chay 1ii ¢6 luu tde kha 16m, tdc d6 dong ngang c6 cudng d6 dang ke,
(ii)  Cau tao dia chat bo yéu.

(iii)  Anh hudéng cua con ngudi thong qua viée xdy dung co so ha ting vi pham hanh
lang cua dong song.

5. Tinh trang sat 16 bo song trong nhirng nam vira qua.
X6i 16 ¢6 thé xay ra ¢ khuc song cong va tién dan vé phan ha luu do tac dong cla dong

luc dong chay, ciing c6 thé xay ra ca trén cac doan song thing do su thay ddi vé luu
luong tao 1ong. S6 liéu théng ké cho thay rang su x6i 16 anh hudng nghiém trong dén su
sinh séng cua 19,500 hd dan doc bo song va lam thi¢t hai hon 10,000 ha dat san xuét
néng nghiép va nhiéu cong trinh ha ting khac.

Do luu vic séng Vu Gia — Thu Bon ¢6 dia hinh hep va d6 doc 16n, lai bi chia cat boi
nhiéu séng, sudi cho nén thudng xuyén xay ra lii quét & mién nii va lut 1én & dong bang,
de doa nghiém trong dén hang chuc nghin ho dan sinh sdng ¢ ven song va dudi cc chin
nui. Riéng tinh Quang Nam tir nim 1997 dén nam 2010 da phai di doi hon 16 nghin ho
dan sinh séng ven song, ven sudi dén noi & méi bang cac hinh thirc tip trung va xen
ghép, vé6i tong kinh phi hd tro tir T.U va dia phuong gan 29 ty ddng. Ngoai ra, tinh con
dau tu hang chuc ty dong dé xay ké chong sat 16, dong thoi xay dung 100 khu tai dinh cu
tap trung dé di doi hon 4.000 ho dan vao noi & mdi an toan. Tuy nhién hién trén dia ban
tinh van con hon 5.000 ho dan sinh séng & ven séng c6 nguy co sat 1 cao.

Chi tinh riéng cho xa Pai Hong, noi con séng Vu Gia chay ngang qua v&i chiéu dai 16
km, tir nam 1994 dén nay, do sat 16 va boi lép, toan x3 mat hon 100 ha dat san xuét. Néu
khong co bién phéap khac phuc thi chi trong vong vai, ba mia mua lii nita s& ¢6 hon 300
ha dit san xuét cta cac thon Ngoc Thach, Bong Phudc troi theo song. Cur dén mua mua
lil, bd song lai x6i 16 sdu vao dat san xuat tir 20 dén 50 m. Nguoi dan luén phai séng
trong trang thai lo s¢ trudc mdi mua 14 lut tran vé.
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Cong tac di doi dan vung sat 16 & Quang Nam trong thoi gian qua dugc thuc hién kha
t6t. Binh quan mdi nim, tinh di doi khoang 1.000 ho dén noi & méi an toan. Tuy nhién
cong tac phong, chong sat 16 by song ciing nhu di doi dan dén noi & méi van con gap
nhiéu khé khian, trudc hét 1a cong tic van dong nhan dan di doi dén noi & méi. Do tu
tuéng chi quan ciing nhu tim 1y khong mudn roi xa manh dat ma bao doi ho gin bo,
cho nén nhiéu gia dinh quyét tim "bam try" dén cung, chd téi khi "nuéc dén chan méi
nhay" gy nhiéu kho khin cho chinh quyén. Hon nita, phan 16n cac ho dan nam trong
dién di doi ¢ vung sat 16 thudc di¢n nghéo, nha cura tam bg, chuyén séng béng nghé
néng va séng nudc, cho nén gip nhiéu khé khin trong cudc séng. Bén canh d6, ngudn
v6n hd tro di doi con han ché, lai khong kip thoi.

ju]rh .. 1 R

Hinh 2: Sat lo khu dan cw trén bo Hitu | Hinh 3: Xo0i lo bo song doan qua xda Dién
séng Ty Loan (Pa Nang) Phong (Quang Nam)

Theo Chi cuc Phat trién nong thon Quang Nam, nhu cau von hd tro cong tac di doi dan
ctia tinh moi nam khoang 10 ty dong, nhung thuc té mdi ndm moi chi dau tu ba ty dong
cho nén phai chon nhiing noi, gia dinh & viing ¢ nguy co sat 16 cao dé di doi trude. Bén
canh d6, do quy dét co han nén viéc b tri dat & cling nhu dat san xuat cho ngudi dan di
doi gap kho khan, mdi hé tir 150 m2 dén 200 m2 chi da & cha khong thé san Xuét, chan
nudi. Nguyén vong ctia phan 16n nhan dan ving sat 16 14 mudn Nha nuéc xiy ké chdng
sat 1 dé bao vé nha cira, dat san xut giup ho yén tam sinh song tai chd. Néu phai di doi
thi di doi trong thon, xa chtr khong mudn di xa.

Trén dia ban Quang Nam hién con hang tram diém sat 1& bo song véi hon 5.700 ho dan
chua duoc di doi dén noi & méi. Pay chua phai 1a con s6 cudi cung, vi con tuy thudc vao
tinh hinh mua 11, x6i 16 hang nam xay ra trén dia ban. B¢ 6n dinh cudc song nhan dan
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vung sat 16 ven song, can c6 nhing giai phap dong bo, két hop t6 chuc di doi dan voi
cac bién phap phong, chong sat 16. V& 1au dai, can c6 ké hoach xay dung keé, trong cay
chbng x6i 16 nhu tre, co... tai cac diém xung yéu dé giir dat san xuat. Can c6 ké hoach
diéu tra dé quy hoach, phan loai nhitng ving c6 nguy co sat 16 dé c6 ké hoach di doi
hang nam hop 1y. Can khéo sat quy hoach cu thé timg ving, timg dia phuong dé xay
dung cac khu tai dinh cu tap trung voi dﬁy du co so ha tﬁng nhu dién, nudc, duong giao
thong... trudc khi dua dan dén o, tranh tinh trang xdy dung thiéu dong bo, xay xong
khong c6 ngudi ¢ hodc c6 ngudi dén & nhung gip kho khin phai quay vé noi cii. Pong
thoi, két hop van dong nhan dan di doi tap trung va xen ghép, di doi trong dia ban thon,
x4, huyén, tinh voi vung kinh té mai ngoai tinh.
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CHUONG II: PHUONG PHAP NGHIEN CUU

Ngay nay, véi sw phdt trién manh mé ciia khoa hoc kj thudt cdc nha khoa hoc di cé
nhiéu phwong phdp tinh todn dién bién long séng nhw: Phwong phdp mé hinh vit 1y,
Phwong phap mo hinh toan, Phwong phdap cong thirc kinh nghiém, Phwong phap
Vién tham va GIS phén tich cdc tai ligu thuc do, ...

2.1. Lya chon phwong phap nghién ctru.

K¢é thira kinh nghiém str dung phuong phap phan tich anh vé tinh va chong ghép ban do
dé xéac dinh dién bién duong bo, xac dinh khu vuc sat 16, pham vi sat 1& cling nhu tim ra
quy luat thong ké va xu thé phat trién cua doan song nghién ctru. V&i muc dich dé tai
nghién ciru md phong hién trang x6i 16 bd song, bd bién theo chiéu ngang va khong mo
phong theo chiéu sau long dan. Thém vao d6 ngay nay anh vé tinh Landsat hoan toan c6
thé khai thac mién phi tir mang Internet vi viy “Phwong phdp Vién tham va GIS” dap
mg duoc yéu cau dé tai.

2.2. Phwong phdp Vién tham va GIS

Dt liéu dugce sir dung trong nghién ctru 1a anh v¢ tinh tir v€ tinh Landsat7 qua cac nam
tir ndm 1999 dén nam 2013,

P

Hinh 4: Vé tinh Landsat 7
V¢ tinh LANDSAT-7 dugc phong thanh cong tai can cr khong quan Vandenburg vao
ngay 15/4/1999. Vé tinh LANDSAT-7 ning 2.270 kg, bay ¢ d6 cao 705 km dong bo véi

mit troi, chu ky ldp quanh trai dat 1 16 ngay.
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. , 15 /4/1999, tai can ctr khong quan & Vandenberg bang
Neay phong California
Do phan giai khong gian 30 mét
Oui dao 70,5 T;,—a 5 km (tai duong xich dao) dong bo véi
mat troi
D0 nghiéng qui dao 08.2 +/-0.15
Chu ky trén qui dao 08.9 phut
Chu ky 1ap lai cho mot vi tri trén . .
mit dét 16 ngay (233 qui dao)
Do phan giai 15 dén 90 mét

LANDSAT-7 dugc trang bi thém voi bd ban dd chuyén dé nang cép ETM+dugc ké thira
tor b0 TM. Cac kénh quan tric chu yéu tuong tu nhu nhu bd TM, va kénh maéi duge thém
vao 1a kénh den tring (kénh 8) c6 do phén giai 13 15 m. Tuy nhién, ngay 31/5/2003 thiét
bi dd gip su cd k¥ thuat. Két qua 1a tit ca cac canh Landsat 7 duoc thu nhan ké tir ngay
14/7/2003 dén nay déu & ché do "SLC-off" nghia la xuat hién cac vét soc den cach déu.

ETM+ (Enhanced Thematic Mapper Plus), dit trén Landsat 7. Thiét bi ETM+ quét 8
bing phd cho hinh anh d6 phan giai cao vé& bé mit trai dat, co do phan giai 13 30m d6i
voO1 anh da phé TM, va 15 m d6i véi anh toan sic. Pic trung bd cam cia LANDSAT
TM, ETM+ nhu sau:

Phé mau Kénh |Buwéc séng (mm) D¢ phan giii (m)
Lam - Blue 1 0.45-0.52 30
Luc - Green 2 0.52-0.60 30
Do - Red 3 0.63 - 0.69 30
Can hong ngoai -
Near IR 4 0.76 - 0.90 30
Hong ngoai song
7 1.55-1.
ngan - SWIR > 25- 175 30
Hong ngoai nhiét -
) ) 40 - 12. +
Thermal IR 6 10.40 - 12.50 120 (TM) 60 (ETM+)
Hong ngoai song
, 2.08 - 2.
ngan - SWIR ! 08-2.35 30
Den trang - 8 0.5-0.9 15
Panchromatic
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2.3. Phan mém ArcGIS 10.
1. Gidi thiéu chung vé ArcGIS

ArcGIS 1a h¢ thong GIS hang dau hién nay, cung cap mot giai phap toan dién tir thu
thap / nhap s lidu, chinh 1y, phéan tich va phan phdi thong tin trén mang Internet tGi cac
cap d6 khac nhau nhu CSDL dia 1y ca nhan hay CSDL ciia cac doanh nghiép. Vé mait
cong nghé, hién nay cac chuyén gia GIS coi cong nghé ESRI 1a mét gidi phap mang tinh
chat mo, tong thé va hoan chinh, cé kha nang khai thac hét cac chic nang ctia GIS trén
cac ing dung khac nhau nhu: desktop (ArcGIS Desktop), may chu (ArcGIS Server), cac
tng dung Web (ArcIMS, ArcGIS Online), hodc hé théng thiét bi di dong (ArcPAD)... va
c¢6 kha ning tuong tich cao ddi v6i nhiéu loai san pham cta nhiéu hang khac nhau.

Phan mém ArcGIS cung cip nhiéu chirc ning dé co thé:

— Xay dung mdt mo hinh xtr 1y khong gian rat hitu dung cho viéc tim ra cac mdi quan
hé, phan tich dir li¢u va tich hop dir lidu.

— Thuyec hién chdng 16p cac véc to, tinh xap xi va phan tich thong ké.
— Tao ra cac dac tinh cho su kién va chéng xép cac dac tinh cua cac su kién do.
— Chuyén d6i dir liéu va cac dinh dang cta dit liéu theo rat nhiéu loai dinh dang.

— Xay dung nhimg dir liéu phirc tap, cic mo hinh phan tich va cac doan ma dé tu dong
hoa cac qua trinh GIS...

2. Phédn mém ArcGIS 10

Phan mém ArcGIS 10 1a mot phién ban cuia ArcGis, nd c6 cac chirc nang tién tién hon
nhu :

Ho tro cong nghé nén ting (platform): Phién ban ArcGIS 10 ngoai viéc hd tro cac nén
tang truyén thong nhu: desktop, web con mé rong viéc hd trg cac ung dung trén nén
Mobile (dac biét 1a iPhone).

Mbi trwong trién khai: Ngoai viéc hd tro trién khai trén moi trudng cuc bo (local), moi
truong phan tan (enterprise), phién ban ArcGIS 10 hd tro trién khai ddp ung nhu ciu
dién toan ddm may (cloud-computing).

Giao dién twong tdc: Phién ban ArcGIS 10 c6 sy thay ddi 16n trong giao dién twong tac
v6i ngudi st dung. Ngudi st dung ArcMap dé bién tap dir liu GIS gid khong can mo
cung luc hai ing dung ArcMap va ArcCatalog nira, vi ArcCatalog da duoc tich hop
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trong ArcMap nhu 13 mot cira so riéng. Ngoai ra voi tat ca cac form hién thi trén ung
dung ArcMap va ArcCatalog, ngudi str dung c6 thé tiy bién vi tri dit cia cac form nay,
tao nén sy ti€n 1oi cho nguodi str dung.

M&6 hinh dir liéu: ArcGIS 10 mo rong viéc hd trg dén dir liéu 4 chiéu, thém chiéu thoi
gian ddi voi dit liéu tao diéu kién thuan loi trong viéc luu trit, tra ctru, phan tich va xu ly
cac dit lidu co6 sy tham gia cta yéu t6 thoi gian.

Téc do hién thi dir liéu: da dugc cai thién dang ké, nhitng 16p thong tin chi str dung 1am
nén cho cac 16p thong tin tuong tac s& dugc nhom vao nhom cac 16p thong tin nén.
Nhom 16p thong tin nén s& dugc cache trude dé tang tdc do hién thi dit liéu. Vi dit lieu
dang raster, cac phién ban trudc do6 viéc hién thi con tuong ddi cham, thi véi phién ban
ArcGIS 10 di duoc cai thién dang ké

3. Dirli¢u da thu thap va xir ly.

Nguon dit liéu tir trang web Global Land Cover Change:
http://glcf.umd.edu/services/landcoverchange/, U.S. Geological Survey, usgs.gov

The Global Land Cover Facility (GLCF) cung cap dit liéu khoa hoc trai dat va cac san
pham dé giup moi ngudi hiéu rd hon vé méi truong hé théng toan cau . Pic biét, GLCF
phat trién va phan phdi cac dit liéu vé tinh vién tham va cac san pham giai thich do che
phu dat tir dia phuong v6i quy mo toan cau.

Dir 1iéu chinh va cac san phém ¢ san tai GLCF mién phi thong qua FTP. B6 dit li¢u truc
tuyén c6 thé duoc truy cap thong qua the Earth Science Data Interface (ESDI).

Pa s nguoi ding truy cap cac bo dir litu GLCF dén tir cac nganh sau :
Khoa hoc : dia ly, khoa hoc trai dat , sinh thai, khi hau , bao ton , giao duc
Chinh sach méi truong : su néng 1én toan cau, phat trién bén viing , quan 1y rii ro

Quan 1y tai nguyén : Panh gia da dang sinh hoc , 1am nghiép, quan 1y khu bao ton, kiém
ké rung

Quan 1y rai ro : gidm sat hoa hoan, 1i lut va han han , gidm nhe thién tai , an ninh luong
thuc

Khoa hoc may tinh : khai thac dit liéu , dit liéu hop nhét , tim nhin may tinh

Nghién ctru tip trung vao viée xac dinh GLCF che phu dit va thay d6i do che phu dat
trén thé gidi. Do che phu dét 1a tham thuc vat o rét , tinh nang dia chat , thily van hoac
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con nguoi gy ra trén bé mat dat ciia hanh tinh. Nhiing tinh ning nay , chang han nhu
rung , khu do thi, dét canh tac va con cat, co thé duoc do va phan loai st dung hinh anh
vé tinh . Thay ddi do che phu dét co thé duogc danh gia bﬁng cach so sanh mot khu vuc
v6i1 hat hinh anh chup & nhitng ngay khac nhau . Xac dinh & dau, khi nao, bao nhiéu va
tai sao sy thay doi xdy ra v6i do che phii dat 1a mot méi quan tim khoa hoc rat quan
trong. Piéu bat budc 13 cong cy thich hop duge cung cip cho quan 1y tot hon va thich
g véi su thay doi.

Céac anh vé tinh da thu thap va st dung trong nghién ciru

STT Nam Pugc sir dung
1 1999 X
2 2000
3 2001 X
4 2002
5 2003 X
6 2004 X
7 2005 X
8 2006
9 2007 X

10 2008
11 2009 X
12 2010 X
13 2011
14 2012
15 2013 X
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Cac buéc thue hién.
1. Tao dwong bo.
1.1  Chéng cdc bing anh dé tgo thanh mang lwéi séng Thu Bén.

Hinh 5: Anh vé tinh
1.2 Tinh chi sé thue vit NDVI.
NDVI: Normalized Difference Vegetation Index (tam dich la chi sb khac biét thuc vat da
duogc chuan hoa).
Pé tim hiéu su khac biét vé mat do cay hodc do phu cua cay xanh ¢ nhitng khu vuc khac
nhau, nha nghién ctru c6 thé xac dinh thong qua sy khac biét v& mau sic. Cic mau nay
thudc diy phd c6 thé nhin thy (tir bing Blue dén bang Red). Dya trén sy phan xa khac
nhau cua 14 cdy (théng qua su hip thu nhiéu hay it cta sic td diép luc), ching ta co thé
do luong mbi quan h¢ gitra cac bang, tir d6 tao nén mot chi s6 dinh lugng vé mat d6 mau
cta thuc vat. Didu dau tién can luu y, diép luc té trong 14 cay hap thu manh anh sang
trong diy pho nhin thiy (tir 0,4 - 0,7 um), va phan xa manh ddi v6i bang gan hong ngoai
(c6 budc song tir 0,7 - 1,1 pm).

Cong thtrc tinh NDVI nhu sau:

(NIR —VIS)

NDVI=~———
(NIR+VIS)

Trong d6 NIR 1a gia tri birc xa ciia bude song can hong ngoai (near infrared), VIS 1a gia
trj bic xa clia bude song nhin thiy (visible).
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Két qua tinh s& tra vé tri s6 trong khoang (-1; +1). Trong thuc té, gia tri cia NDVI s& tién
dan vé 0 néu khong c6 ciy xanh va tién dan vé 1 néu khu vuc d6 c6 mat do thyc vat cao.

Chi s6 NDVI chi ra réng, néu buc xa gﬁn h6ng ngoai dugc phan xa nhiéu hon buc xa
nhin thay, thuc vat & diém anh d6 (pixel) s& day hon, va kha ning 13 rimg. Néu khong ¢
su khac biét nhiéu trong phan xa giira bang gan hong ngoai v6i bang nhin thay, ta c6 thé
no6i thuc vat khu vue d6 nghéo nan, va cé thé chi c6 déng c0, cay bui hoac hoang mac.

Do budc song ciia Band 3 cua anh vé tinh gan voi bude song cuia anh sang dé va Band 4
gan budc song cua tia hong ngoai, vi vay ta st dung budc séng cua 2 Band anh dé tinh
chi so NDVL.
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Hinh 6: Tinh Chi s6 thuc vit

155087.73 1779720674 Meters

1.3 Phén tich dit va nwdc tiv anh vé tinh Landsat

Sau khi tinh chi s6 DNVI, anh vé tinh s& phan bd méau theo ving rd rét, dé phan chia
giita dat va nudc ta str dung chi s6 nay dé xac dinh ranh gidi phan chia.
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Hinh 8: Két qud sau khi phdn chia ddt va nuéc
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1.4

Tao dwong bo.

Khi phan dit va phan nudc da co ranh gidi rd rang, ta sir dung két qua bude 3 dé tao

duong bo.
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Hinh 10: Két qud tao dwong bo.
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1.5 Lam tron dwong bo.
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= BEZIER_INTERPOLATION
Low : -0.302013 is used
= o
5 B LETL2804919992535G 00 BT mask.TIF
Vatue
High: 255
Low:16 [ J[ cmen ][ [ <crdenss | [ Teres |
L% . Thin Rosd Network
=@ mtxmssamsm_ssmsk.m y e £ # & Graphic Conflicts
e Tt = - i i
: . e # B Grids and Graticules
. High: 255 e - - Masking Tesls
. & B Representation Managemer
Low: X0 . - 1 @ Conversion Tools
o ol
4 B Datalnt ility Toal
= LT 2401999515650 Bl mack TIE 2l & : n:nu:::magm"?’r;l: - B

| CEHIERO

Smcothes 3 bne te improve visual quality.

Hinh 11: Lam tron dwong bo

Sau d6 ta sir dung cong cu Editor dé chinh sira dudng bo sao cho dudng bo thu dugc
trung vo1 duong bo song trén anh vé tinh.

Hinh 12: Puong bo séng Thu Bon hodan chinh.

1.6  Chong ghép cic Iop dwong bo cdc nim.
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Hinh 13: Puong bo cac nam
2. Tao cac lat cét va tinh toan.

2.1. Tao Baseline va shorelines.

Hinh 14: Shorelines va baseline

2.2. Swdung DSAS toolbar dé tao cdc mat cit.
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e T e
File Edit View | Bookmarks | Inset Selection Geoprocessing Customize Windows Help

RF=3" = » b - | 1125000 ':';.-_{_'Elm@ﬁﬂ#cn?lz

RAMQ e W-EI k(@ 7B MSRIDEg | » RS A HI g @ Transeet Layer| lei@ag

Gecreferencing = | Layer: Classification = | Layer: NEg

= e

o

wazees 3
T TETHA

o). i

ol Clip to Shoreline Change Envelope

Select the transect layer to create an SCE clipped copy of:
duongbo -

Select an intersect layer derived from the transect layer above

ducngbo_intersect 20131213 133246 -

[ Cancel/Exit ] [ Clip

Hinh 16: Cdt phan mdt cdt cdt tdt ca cac dwong bo.

2.3.  Sw dung Caculate stitistics tinh todn cdc gid tri trong ldt cit.
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ol Calculate Change Statistics

| ) e

Select Statistics to Calculate

[DSASCaore | Distance Measurement] SCE: Shoreline Change Envelope
[DSASCore | Distance Measurement] NSM: Met Shoreline Movement
[DSASCore | Point Change] EFPR: End Point Rate
[##] [DSASCore | Regression Statistics] LRR: Linear Regression Rate

[#] [DSASCore | Regression Statistics] WLR: \weighted Linear Regression

| [DSASCore | Advanced Statistics] LMS: Least Median of Sguares

[
Additional Parameters
. . . E 1 -
[] Apply shoreling intersection threshold: |0 | | What's this?
Confidence Interval
: _ ! S
. 1 i 2
Pick: | | ortype: 999 L
| Cancel/Exit | | Calculate
= '
) , A A ,
Hinh 17: Cac thong so duoc tinh.
- =
R - R
duongbo_intersect_ 20131219 193246 x
object identifier * | i IntersectX Intersecty -
v Al [ 3 | 1102004 5753203 | 191434.89621 | 1754012,540433 @
2 1 4 | 9M16/2007 57.999841 191440.510188 1754041.535625
3 2 4| 3z3n001 20574 | 19165526398 | 1754058.953444 |
4 2 4 | 5M16/2003 T77.240345 | 191687.049955 1754012.767178
5 2 [ 117102004 45555931 | 191659.215671 | 1754043 467765
(-3 2 4 | 11132005 28.054149 | 191654888182 1754060.426103
7] 2 4| a6r2007 42.936475 | 191658.567985 | 1754046.005882
8; 2 4 | 229/2009 51.789644 | 191880.757018 | 1754037 427614
9] 2 1| 412010 46550597 | 191659469524 | 1754042.472977
0 2 NEE 4,160057 | 191671.233743 | 1753096371964
1 3 3 | 3232001 23235023 | 191846023451 | _1754096.576326 |
12 3 4 | 5162003 114639011 | 191850856861 | 1754005.305224
13 3 4 | 11102004 84.542806 | 191849.265342 1754035.358319
14 3 [ 11A32008 30.022923 | 191846.382274 | 1754069.802818
15 3 4 | 8M18/2007 62.288714 | 191848.088576 1754057 581275
1% 3 43912009 64138225 | 191848.166327 | 1754055.735348
17 3 4 | 41172010 54977748 | 191847.701911 1754064 88301 =
T 1 M .E (ooutof'zooo5e|ected]
duongbo_intersect 20131219 193246 |

Hinh 18: Két qua tinh todn

GVHD: Ts. Nguyén Hoang Son
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Nghién ciku x6i 16 viing ha heu séng Thu Bon va xdy dung bo cong cu theo doi x6i 16

3. Xay dung dién bién dwdong bo theo thoi gian

4. T cac gia tri trong bang két qua, xac dinh duoc 1t cat & vi tri ma ta can nghién

curu.

A B C D E E =
1 OBJECTID Transectld Baselineld Shorelineld Distance Intersectd Intersecty
2 61 g 4 8/10/19399 453 53 193102.73 1753754.73
3 62 g 4 32342001 469.33 193106562 17537392
4 63 g 4 5/16/2003 4597.32 193110.73 1753711.67
5| 64 g 4 11/10/2004 516.20 19311419 1753693.11
5 65 g 4 11/13/2005 471.38 19310699 1753737.19
T 66 g 4 8/16/2007 10041 193038.18 17541019
a8 67 g 4 32942009 71.40 193032.87 175413042
g Ba g 4 4172010 46.01 193028.23 175415538
10 69 g 4 3/8/2013 16.95 193022.92 1754183.96

Hinh 19: Bang gid tri dwoc xudt ra tir bang tinh cho Giao Thiy

Sau do v€ duong dién bién x61 16 theo thoi gian cho céc vi tri trong yéu

L ® S om—
o A B c D E F G H ] ] K L M N ) P a R 8
1 OBJECTID Transectld Baselineld Shorelineld Distance  Intersecty Intersecty’
2 61 9 4 91001999 45353 1931027 175375473
3 62 9 4 Faaom 469.33 1931056 17537392
4 63 9 4 51672003 497.32 1931107 175371167
5 64 9 4 110:2004 51620 1931142 1753683.11
& 65 9 4 1171372005 471.38 193106 175373719
T 66 9 4 1672007 10041 193036.2 17541019
i 67 9 4 32912009 7140 1930329 1754130.42
) 68 9 4 41romo 46.01 193028.2 1754155.38 I 1
10 69 9 4 Jarems 16.95 193022.9 1754183.96 5 E 2 =
1 DIEN BIEN BUFONG BO' THEO THOI GIAN TAI GIAO THUY
12
1 7000 @
14 600.00
15 & -\\ + 8 o
16 A v 0 o~ 0
17 400.00 \
18
5 300.00 =
20 200.00
a 100.00 =
2 0
23 - : - - T s
24
3 00 DEUSSE 4192001 ANM42004  I0M0R2006 TIEZ008 412012 12272014
26

27

28

29

30 == i | = —r —— - .

W 4 » W 9 giso_thuy <73 T

— e = ™

Hinh 20: Dién bién dwong bo theo thoi gian

| [lE3
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Nghién civu x6i 16 ving ha lwu séng Thu Bon va xdy dung bé cong cu theo déi xdi I

5. Tao bang quan ly va theo doi dir liéu va dang minh hoa trong Google Fusion
Tables.

Google fusion tables

Hinh 21: Giao dién Google Fusion Tables

Véi Google Fusion Table, dang dir li¢u khdi dataset dugc mo hinh hoa hién duogc st
dung rong rii, c6 thé dung dé theo ddi thong tin bién d6i khi hau, xay dung cac biéu d6
strc khoé vv...Mot khi biéu d6 va ban dd duoc tich hop va cong bd trén cac trang web,
chung sé& c6 thé tu dong cap nhat dit liéu. Ngudi dung co thé dong bo dit liéu véi chinh
cac cong cuy, tinh nang, bd loc quen thudccia Google, hiru dung va rat thi vi.

6. Tao website theo doi x0i 16
Nham muc dich chia s¢, cip nhat thong tin lién tuc vé sat 16, cac dang sat 16 dién hinh,
nguyén nhan sat 1¢, ban d6 sat 16 cling nhu cac giai phap. v.v. dén dong dao ngudi dung
v6i chi phi thap va dé dang tiép nhan phan hoi, ...

T S ——
Gidm Sat Xoi L&

"Bxanh, cinh dep, dé bido cénh quan sinh héi"

v Ll Ll L L

TAQ WEBSITE MIEN PHI
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Hinh 22: Website theo doi xoi lo
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Nghién ciku x6i 16 viing ha heu séng Thu Bon va xdy dung bo cong cu theo doi x6i 16

CHUONG III: KET QUA TiNH TOAN

1. Tao dwdng bd va tinh toan cac gia tri trong mit cit.

Cac duong bo duoc xdy dung twong dbi chinh xic, mot sé nim do anh hudng cua
may,su ¢d tai vé tinh lam xuét hién cac soc den vi vay duong bo khong ro rang.

Bang tinh d3 tinh toan 2000 mit cit trén bén ta cta ha luu séng Thu Bon, két qua tinh
toan chi tiét, chinh xac.

Table w =]
SRR
duongbo_intersect 20131219 193246 x
object N i | i i IntersectX IntersectY =
3 1] 1 4 [ 11102004 87.532036 | 191434.89821 | 1754012.540433
2 1 4 | 8182007 57999641 | 191240.510188 | 1754041.535625
3 2 4| 302372001 29.574 | 191655.26398 | 1754058853444
4] 2 4 | 5182003 77.240345 | 191867.049855 | 1754012767178
5 2 4 [ 1102004 45555031 | 191659.215671 | 1754043.467765
8 ] & [ 11132005 28.054149 | 191654888182 | 1754060.426103
7 2 4 | 91612007 42936475 | 191658.567985 | 1754046.005882
8 2 OEEE 51789644 | 191860.757018 | 1754037427614
(= 9] 2 4 | 4n2mo _4B.5BISST | 191859.469524 | 1754042472877
0] 2 4| 3mR013 94160057 | 191671.233743 | 1753996.371964
o 11 3 4 [ 3232001 23238023 | 191846023481 | 1754096 578326
2] 3 4| 5162003 114639011 | 191850.856861 | 1754005305224
13 3 4 [ 11102004 84542806 | 191849.265342 | 1754035358319
14 3 4 | 11A 32005 30022923 | 191846.382274 | 1754089.802919
15 | 3 4 | 9182007 62289714 | 191848.088576 | 1754057 581275
1% 3 4 | 3292009 64.138225 | 191848.186327 | 1754055.735348
17 3 4 [anro 54877748 | 191847.701911 | 1754084 88301 =
T 1 v » [E]2 | ©outof 2000 Selected)
| duongbo_intersect_20131219 193246 |

Hinh 23: Bang tinh 2000 mdt cdt

2. Xay dung dién bién dwong bo theo thoi gian .
Tur thong tin cua bang tinh, xdy dung dudng quan hé tai 5 vi tri : Giao Thuy, Ky Long,
Ky Lam va hai bo Cira Dai.Khi c6 phuong trinh twong quan thoi gian-x61 16 va tir d6 ta
c6 thé tinh toan, dy bao cho cac thoi diém tiép theo, 1dy d6 lam can cir dé 1én ké hoach
chinh tri song va bo bién.
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L) ‘Q—&i '
AN RS RSN NN N PN S U - SN MY Y N - 7SN NN RN Y PN O } Kl b | M. | N | O [ P [ O Sk S |
CTID Transectld Baselineld Shorelineld Distance  Intersecty Intersecty’

61 9 4 S10M1999 45353 1931027 175375473

62 9 4 Faaom 469.33 1931056 17537392

63 9 4 51602003 497.32 1931107 175371167

64 9 4 11/10:2004 516.20 193114.2 1753693.11

65 9 4 1111372005 471.38 193106 175373719

66 9 4 1672007 10041 1930362 17541019

67 9 4 J29/2009 7140 1930329 1754130.42

68 9 4 4172010 46.01 193028.2 1754155.38 I 1

] 9 4 Jarems3 16.95 193022.9 1754183.96 2

DIEN BIEN BUFONG BO' THEO THOI GIAN TAI GIAO THUY
Chart 1 e 3
_____ AideeB e D e B F G | H el J K| B ] M Ml i OB e B e R
Distance Intersecty Intersecty

1 OBJECTIO Transectld Baselineld Shorelineld
2

295 35! 4 1071999 116147147 196985.5714  17565860.246

29 35 4 r2arz0m 5456452 196983 6324 1756869585

297 35 4 5/16/2003 76.334199 1969832961 1756595 552

298 35 4 1171072004 116. 26987 1969856371 1756859 125

299 35 4 1171372005 TT012492 196983.3378  1756898.315

300 35 4 811672007 226474699 196992 2091 1756747113

n 35 4 32972009 344238805 196996 9895 1756631.547

302 35 4 472010 423678456 1970036423 1756552244

303 35 4 382013 504.02741 197008 3484 1756472033
7 - DIEN BIEN PUONG BOTHEO THOT GIAN TAIKY LONG
4 500 o
a8 “"‘
EEN 200
20
21 100
2 . |
z i y ) " |
24 Ti24115%8 4192001 42004 10102006 62009 ANz 12272014
=
26

Hinh 25: Dién bién dwong bo theo thoigian tai Ky Long
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[ Chart1

A B D ] E F G H 1 J K L M N 5] P Q R
1 OBJECTID Transectld Baselineld Shorelineld Distance IntersectX  IntersectY

2 539 63 4 9101999 186.72633 200999.8952 1756649.246

3 540 63 4 232001 169659876 200996.6702 1756666.005

4 541 63 4 SME62003 159791208 200994 8053 1755675.696

5 542 63 4 102004 152 763227 200993.4773 1756682 597

& 543 63 4 1MNI2005 122841993 2009678232 1756711.979

T 544 63 4 9162007 100512271 200983.6036 1756733.907

8 545 63 4 3292009 121657465 200987 5994 1756713.143

g 546 63 4 4172010 104 646566 200964 3349 1756729 847

10 547 63 4 IB2013 59.36866 200975.8289 1756774.309

u £S DIEN BIEN DUONG BO' THEO THOI GIAN TAL KY LAM

13 180 —

1; 260 R"“"--.’._ y=-0.023x + 1059, 1

140 RE=0.8917

16 120 e .

7 100 B, + Distance
18 Ee——e

19 20 —

20 &0

31 40

73 0

5 o 1 I ' i P

24 72411988 4MI001 142004 10MOEZ006  TIE2009 &2012 1202702004

5

2%

27

28

29

30

W 4k W 63Ky _Lam_DQuang ¥ T ™ "
= TR e = =

~ I4
<\ 2 . A N N e . . \
Hinh 26: Dién bien dwong bo theo thoigian tai Ky Lam
s27 |

B G D ] E F G H oo p— K L M N_| © P a B._RS
1 Transectld Baselineld Shorelineld Distance Intersecty Intersecty

2 180 4 212591936 220518.4964 1757000

3 180 4 I23200 204191176 220514.8557 1757007

4 180 4 5M6/2003 438140333 220616.2434 1756797

5 180 4 111072004 455360546  220623.T062 1756781

& 180 4 111372005 564.025111  220670.T96T 1756683

T 180 4 911672007 574.084243  220675.1581 1756674

8 180 4 292009 644.759618 220705.767 1756610

g 180 4 4172010 466100082  220628.3605 1756771

10 180 4 382013 56266693  220670.2101 1756684

E - DIEN BIEN DUONG BO THEO THOT GIAN TAI CUA DAI(TA)

13 600 * e el |

14 O S . v = 3065 Infx) - 31927 1
15 500 - = - R?= 0,655

16 o B

7 400 ——

18 300

19 6 = ]

20

21 100 |

2 i

5 0 . r . ; T |

24 724598 419200 11412004 100G2006 762009 412012 12272014

5

26
2 —/
28

29

30

W4 k¥ 180_Cua_Dai /73 4 T B

= TR e = =

Hinh 27: Dién bién dwong bo theo thoigian tai cira Pai
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| i ) - |
B c D E F E H i J K L M N 0 P
1 Transectld Baselineld Shorelineld Distance Intersecty IntersectY
2 5 S10M1999 263734457 2218352835 1756257 239
3 237 5 Iaaaom 614521791 2230639858 1756459063
4 237 5 5/16/2003 596715838 2220518364 1756485045
5 237 5 1171072004 669468217 222101.4767 1756539.231
& 237 5 1171372005 734603485 222145 197 1756565849
T 237 5 1672007 576764635 2220396017 1756472.937
8 237 5 J292009 420374528 2219315156 175635713
g 237 5 4nroo 279.163233 2218351645 1756253 897
10 237 5 Jaems 199633025 221760 8996 1756195756
1
12 2 : z Z
5 o DIEN BIEN PUONG BO THEO THOT GIAN TAI CUA PAI (HU'U)
14 ‘
16 ¥ T=BED5x + 4.801x - 91562
- o e Ea T Re= 0,769
18 a0 — :\q.\ + Distance
19
20 00 ¥ ¥ \
21 200
2 100 SN
23
% 2 . . . . 4
25 71241938 412001 11412004 10102006 TIE2009 4nmz 1202772014
26
27
28
b [ 1
30
W 4 r W 236cuadai2 T | [ a

= ¥ E—— o

Hinh 28: Dién bién duong bo theo thoigian tai cira Pai

|
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3. Tao bang quan ly va theo doéi dir li€u va dang minh hoa
trong Google Fusion Tables va Tao website theo d6i x0i 16

3.1. Google fusion tables

Deé tai da tao bang quan ly thong tin vé x6i 16, van téc x01, vi tri x61 cung céc hinh
anh minh hoa, va cac dit liéu d6 dugc minh hoa bang cac hinh thirc khac nhau nhu
ban do hay bang biéu, v.v.

Merge of Sat Lo Bo Song Thu Bon and Song Vu Gia-Thu Bon Seteh o raw ok | Getink ;rarz :

File ‘“hew Edit Vispalize Merge Labs
Showing all rows  gplions

ViTri= Bacbiem= Sarlér >  Van tde rung bin Hinh anh = description = name =

Than Chiu Hidp 451 1-thon Chau Hiep
10 Bac Thon Tra Dong 5.8 8-Bac thon TraDong
11 Bac Thon Tra Dong 65.0 8-Bac thon Trallong
11 Bac Thon Tra Deng 650 tradong

Hinh 29: Bang dir liéu

1 - 55 of 55
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SIGH IN

Merge of Sat Lo Bo Song Thu Bon and Song Vu Gia-Thu Bon

File Edit Tools Help | = Rowsi Bt Cands 1 ¥ Map of ceomeiry [ Chart 1 ¥ Copy of Map of geometry = .

m No filters applied Witsavng  SSrows

| Mop | Satelle |

Ham fde Db DTG
{ )ik - . b N
v : DienThing (&) v o Hinh anh: X
P 1] ( ! | L
s b Bifn Bin Vi Tri: 22 b
A Bia Biém: Then Vinh Nam
Satlin T3 m P
e 5 The “1 Vin toc trung binh 1 56 &
Al Nght el Dt Phute n i 1
6 i ] g CH Pt ok IR B (mindm) |
l |
|
Dy Hisa
F a
A » £ Duy Phime 3 L o Viin te trung binh (mindm)
o ek | G <@ o , 07108128
b g 2 . L
J e L e i , 51510175
w Hitals L DTalg, [ v 1
g ek 7 uubng j 3 @ TS0 25978
oy Tin i = g _ @ oo
i B Gisng Souce
Lh g E-IE] M An a 22013 Google- Map daws $2013 Google  2km e | Temscflse | Raponamap sror

Hinh 30: Dit lieu dwoc minh hoa dwdi dang ban do

Change appearance... m

40 M van téc trung
binh (m/nam)

30
20
10
0 06‘9 & \,\\}‘1‘1 w"“@ @Qom <o) ool \‘\% \)‘a aﬁ\ae\%@%@@g@)@%\f 0{\@] > o{\g\g o3
@mz‘“ @)\A@V@ 0"“00“9 oot ¢ 0 \i\;\f < o PRl

Hinh 31: Dit liéu dwoc minh hoa dudi dang biéu do cot
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Change appearance...

W van toc trung
binh (m/nam)

40
L]
30 PY
®
20
®
10 = ® o ®
& ..... ..
3 .... .. ...... L ] .. ] ..l.
0.0 12.5 250 375

Hinh 32: Duéi dang diém
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3.2. Tao website Giamsatxoilo.sieuweb.vn

Trén trang web ndy, ngudi st dung c6 thé tim hiéu cac thong tin vé nhiing bai hoc kinh
nghiém trén thé gidi va trong nudc vé cac giai phap bao vé bo nhu cac cong trinh bao vé
bo tam thoi, giai phap cong trinh bao v€ bo lau dai va gidi phap phi cong trinh. Tuy
thudc vao tung loai cong trinh s€ cé pham vi st dung, uu, nhugc diém, danh gia hiéu
qua cac cong trinh chinh tri da xay dung...

Nguyén nhan va cac yéu t tac dong dén x6i 16 trén song Thu Bon.
Nguyén nhan do thién nhién.

Vi dy: Piéu kién dia hinh, diéu kién dia chat tho nhudng, diéu kién dia chét thiy van,
ché do khi tugng, ...

Nguyén nhan do con nguoi.

Vi du: Pha rung, giao thong, van hanh ho chra, thuy dién,...

™ —
Giam Sat Xoi L&

Bl wanh, cinh dep, 98m blo clnh quan sink thei®

u u - w w |

3 o6 trong lich sif phat trin hang chyc nam. Dy
TAO WEBSITE MEEN PHI

Hinh 33: Giao dién trang Giamsatxoilo.sieuweb.vn

bac biét nguoi sir dung cé thé truy cap cac ban do vé xo61 10, ban d6 duong bo véi giao

dién dep, khoa h(_)c,déy da thong tin va rat chinh xac.
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Cdim, st i, L

Ciicubitr rong yfi

Che bign phip phing chéng

“Thiluy Viin Boi Cueng
Thiluy Vin Nutdre TNk

Thiiy Vin Chng Trink

Wiaiting for glamsatioilo.seuweb.n...

3 A >
Ban Do Sat Lo ‘
merm |
E
Vin thc trung binh (miném)
, 07108125
7 9125101755
@ 17.5510 25,975
I 2597510344
LB1o
T8I
Goaogle = | 71, WEBSITE MIEN £HI
“HE
Internet oooess ¥
E

Google

Hinh 35: Ban do dwong bo.
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KET LUAN - KIEN NGHI
I.  Kétluén.
Qua céc két qua phan tich bdi x6i tir chudi cac anh vé tinh tir naim 1999 dén nay, dé tai

da xac dinh duge mot sb vung x0i 1& trong yéu nhu doan song tai Giao Thuy, doan gﬁn
cau Ky Lam, doan tai thén Nhi Dinh dén ctra vao song Vinh Dién, doan gﬁn cua Dai la
nhitng noi c¢6 dién bién x6i 16 manh trong qua khtr va co thé tiép tuc xay ra x6i 16 trong
tuong lai. B6 céng cu theo ddi xo6i 16 ¢6 thé gitip ich cho cong ddng, nhitng nha hoach
dinh chinh sach c6 mot cai nhin chung vé cac hién tuong x61 1& xay ra trén toan hé théng

song, né ciing c6 kha ning giup cho cac viéc hd tro ra quyét dinh duge tot hon

II.  Kién nghi.
Viéc nghién ctru dién bién hinh thai song dua trén anh v¢ tinh chi nghién ctru dugc cac
xu thé xdy ra trong qua kht, & c6 thé mé phong tot hon nita dién bién hinh thai song,

can nghién ctru thém cac mo hinh thuy luc 1D, 2D.
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[1] K7 thudt vién tham va hé thong thong tin dia Iy, Lé Vin Nghinh va nhém nghién ciru,
NXB Nong nghiép, Ha No61, 2006
[2] M6 hinh todn thity van, Nguyén Hiru Khai, Nguyén Thanh Son, NXB Pai hoc Qudc
gia Ha No6i, 2009
[3] Thity van trng dung, D6 Hitu Thanh, D6 Vin Toan, NXB Gido duc, 1994
[4] Dia Iy thity van, Nguyén Hitu Khai, Nguyén Van Tuan, NXB Pai hoc Quéc gia Ha
Noi, 2012
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[1] Digital shorelines analysis system.

http://woodshole.er.usgs.gov/project-pages/dsas/

http://glcfumd.edu/services/landcoverchange/, U.S. Geological Survey, usgs.gov
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