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TOM TAT

Pé tai nghién ctru “Mo phong ngap lut ving ha luu lvu vue séng Pak Bla st dung mo
hinh HEC-RAS va céng cu HEC-GeoRAS” dugc thuc hién trong khoang thoi gian tu
17/02/2014 dén 1/6/2014.

Phuong phép tiép can cua dé tai 1a tich hop cong nghé GIS véi cac mo hinh tinh toan
thuy lyc HEC-RAS véi sy hd trg ciia cong cu HEC-GeoRAS dugc tich hop trong phan
mém ArcMap. Theo do, cong ngh¢ GIS s€ dugc ap dung dé bién tap co s¢ dir li¢u cho
mo hinh HEC-RAS tinh toan, m6 phong hoat dong cua lii theo do sau mat nude, dién
ngdp. Sau qua trinh tinh toan ctia moé hinh HEC-RAS, cac két qua s& duoc chuyén
nguoc lai GIS bﬁng su ho trg cua cong cu HEC-GeoRAS va GIS sé dung céc s6 lidu

d6 dé thanh 1ap ban dd mo phong ngap lut.

Két qua dat duoc cua tiéu luan 1a thanh 1ap duoc ban d6 ngap lut cua khu vuc ha luu
Iru vuc song Pak Bla trong thang 9 va 10 nam 2009 véi do bién thién cua 1 theo ngay
va thé hién duoc cac thong tin dac trung cua 1d vé dién ngap, dé sau mat nudc, toc do
dong chay. Két qua dat duoc s& hd trg hiéu qua cho cdng tac phong chdng lut bdo, quy
hoach dé chdng lai thién tai trong khu vic. Bén canh d6, ciing da chang minh cach tiép
can tich hgp céng nghé GIS va cdc mé hinh thay luc nhu HEC-RAS la phuong phap
hién dai, c6 hiéu qua cao, pht hop voi luu vuc song Dak Bla va 1a nén tang cho nhiéu

nghién ctru trong tuong lai.



DANH MUC VIET TAT

DEM Digital Elevation Model (M6 hinh d¢ cao s6)
GIS Geographic Information System (Hé thdng thong tin dia Ii)

HEC-RAS  Hydrologic Engineering Centers River Analyis System (M6 hinh tinh toan

thiry van, thay luc mot chiéu trén hé thong séng)
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CHUONG 1. MO PAU

1.1. Patvéan dé

Séng chung véi L tir lac xa xua song lii van méi ludn 1a mot hién tuong thién nhién
ma con ngudi khd co thé kiém soat hoan toan, thudng xuyén de doa cudc séng cua
ngudi dan va sy trién kinh té x& hoi trong ving. Lii lut d3 dé lai hau qua vo cling
nghiém trong, hang ngan ho dan bi ngap lut, cac cong trinh bi tan pha, cac hoat dong
kinh té x& hoi bi phat gian doan. Chinh vi thé, doi hoi cong tac quan 1y va dic biét 1a

cong tac dy bao, phong chdng 1i phai ngay cang duoc nang cao.

Pé tang cuong wng phd voi 1a lut, ngodi cac bién phap cong trinh (b bao, dé, ke, hd
chua,...) thi cac bién phap phi cong trinh dong vai tro cuc Ki quan trong, trong sé do
khong thé khong nhic dén bién phéap thanh lap ban do ngap lut thong qua md phong
ngap lut cua luu vuc séng. Hién nay, trén thé giéi cd 3 phuong phap duoc st dung dé
xay dung ban d6 ngap lut, d6 1a: (1) Dua vao diéu tra c4c tran 1ii 1on thyc té da xay ra,
(2) Dua vao viéc md phong bang cac md hinh thuy vin, thay luc va (3) Dua vao diéu
tra thuy van, dia hinh. Phuong phap thir (2) dang ngay cang chirng minh sy wu viét cua
minh so v4i phuong phap cii, d6 1a kha nang moé phong hién trang ngap lut tir cac
thong tin trong qué khir tién t6i dua ra du bao trong tuong lai va kha ning lién két véi

cac nguon dir liéu khac nhu dit liéu GIS, dit liéu vién tham.

M6 hinh HEC-RAS la md hinh do trung tdm Nghién ctu Thuy van cta quan d6i My
xay dung (Hydrological Engineering Center) dugc ap dung dé tinh toan thuy lyc cho
mang ludi séng sudi tu nhién hay cac kénh nhan tao, véi cac wu diém: Giao dién d6
hoa dugc thiét ké dé tao sy thuan loi cho ngudi sir dung phan mém ma van duy tri
duoc hiéu qua cao nhat; tinh toan dugc cho truong hop dong chay 6n dinh va khéng on
dinh; tich hop kha ning lién két véi cac dit liéu GIS va day 1a 1 phan mém mién phi.
Véi cac wu diém noi bat trén, HEC-RAS 1a mé hinh dang duoc st dung rong réi trén
toan thé gigi cho cong tac nghién ciru vé 1i lut, dic biét 1a cac dé tai lién quan dén mo

phong ngap lut.



Séng Dik Bla 1a mot phu luu song Sé San, ¢é chiéu dai 157 km va dién tich luu vuc 12
3.436 km2, chay qua cac tinh Kon Tum, Gia Lai. Song Dk Bla c6 dong chay ngugc vo
cung doc dao, thu hut khach du lich nhung vao mua It né cling tré thanh dong séng dir
gy nén 1i lut tac dong khéng nho dén cudc séng sinh hoat cia ngudi dan, dic biét 1a

khu vuc thanh phé Kon Tum, noi ha luu cia n6 di qua.

Nham muc tiéu giam thiéu cac thiét hai do i gy ra, d& xuit cac phuong an phong
chéng thdng qua dy bao kha ning ngap lut cua cac tran i, dé tai “M6 phéng ngap lut
ving ha hru lru vure séng Pik Bla sir dung md hinh HEC-RAS va cong cu HEC-
GeoRAS” dugc thuc hién. Két qua nghién ciru s& 13 co so va tai liéu tham khao cho

cac nha hoach dinh chinh sach va ra quyét dinh tai dia phuong.

1.2.  Muc tiéu nghién ctru

Muc tiéu chung cta nghién ciu 1a dwa vao céng nghé GIS két hop véi md hinh thay
luc HEC-RAS (Hydrologic Engineering Centers - River Analysis System) va céng cu
HEC-GeoRAS mé phong, xac dinh vung ngap (dién tich, do sau) cua luu vuc sbng
Pik Bla

Muc tiéu cu thé caa nghién ctu bao gom:

- Thu thap, bién tap dir liéu dau vao cua HEC-RAS bao gom: Dit liéu hinh hoc mang

lu6i séng, dit liéu sir dung dat va sé liéu luu luong dong chay, do cao muc nudc.

- M phong ving ngap trén luu vuc vé dién tich, do sau ngap dua trén mé hinh HEC-
RAS,

- Thanh 1ap ban db ving ngap dwa vao dit liéu GIS va cong cu HEC-GeoRAS.

1.3.  Péi tweng va pham vi nghién ciru
Déi trgng nghién ctu cua dé tai 1a ché d6 mua 1d trén luu vue séng Dak Bla. Pham vi
nghién ciu cia dé tai duoc gigi han trong phan ha luu luu vuc song Pk Bla nam

trong dia phan céc tinh Kon Tum, Gia Lai.


http://vi.wikipedia.org/wiki/S%C3%B4ng_S%C3%AA_San

1.4. Y nghia khoa hoc va thuc tién cia d@ tai
a, Y nghia khoa hoc
Viéc két hop gitra cong nghé GIS va mé hinh thay luc HEC-RAS trong md phong

viing ngap lut ha luu luu vuc séng Dik Bla 13 phuong phép c6 tinh chinh xac va do tin

cay cao, c6 thé biéu hién rd dugc khu vuc bi anh huong béi ngap lut.
b, Y nghia thuc tién

Két qua cua nghién ctru sé 1 co sé cung cap thdng tin du béo ché d¢6 mua lii trén sdng
Pik Bla dé xay dung cac phuong an du bao 1, khu vic ngap Gng nhim dam bao an

toan cho tai san, tinh mang nguoi dan.



CHUONG 2. TONG QUAN TAI LIEU

2.1. Téng quan khu vuc nghién ciu
2.1.1. Vi tri dia li

Luu vuc séng Pak Bla nam & khu vuc Tay Nguyén cua Viét Nam. Song Pik Bla la
nhanh trai cua séng Sé San cd dang hinh nan quat véi dién tich luu vuc rong
3.507km2 (dién tich tinh dén tram Kon Tum khoang 2.971,52km2), chiéu dai séng
chinh khoang 152km. Phia Béc giép véi hé théng song Thu Bon, phia Déong giap véi
hé thong sdng Ba, phia Nam Ia ha luu séng Sé San. Séng Pak Bla bat ngudn tir day
nii Ngoc Co Rinh cao 2.025m, chay theo hudng Pong Bic - Tay Nam qua dia ban hai
tinh Kon Tum va Gia Lai (Hinh 1) va hop véi sdng Sé San cach Ya Ly16 km vé phia
ha luu. Luu vuc sdng Dék Bla co hé thng song sudi kha phét trién véi mat do ludi
séng 1a 0,49 km/km2 véi hé sé udn khic 2.03, do doc trung binh long séng chinh 1a
4%. Luu vyc song Dak Bla dugc thé hién nhu hinh 2.1
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(Nguén: Nguyén Thi Tinh Au va ctv, 2013)

2.1.2. Dia hinh

Luu vuc séng Pak Bla noi riéng, tinh Kon Tum néi chung nam & phia tdy Trudng Son
nén dic diém dia hinh kh4 da dang véi dic trung 1a thap dan tir Dong Bac xudng Tay

Nam. Trén dia ban tinh, c6 3 dang dia hinh cha yéu 1a: nui cao, ddi nli thap va thung

liing.

- Dang dia hinh nii cao: Chiém khoang 2/5 dién tich luu vuc, bao gdm nhiing ndii cao

lién dai c6 do doc 15 do tré 1én. Cac nui duoc tao thanh bdi da bién chat c6 nén co

dang khdi (c6 dinh Kon Roma cao 1784m).
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- Pia hinh d6i nui thdp: Nam giita nti cao va thung liing 13 dia hinh d6i - ndi thap, do
déc khong 16n, d6 cao trung binh tir 600- 800m; duoc hinh thanh tir cac ddi tram tich

neogen va d4 bazan, bién chat; mic do chia cat vira dén manh.

- Dia hinh thung liing: Pia hinh thung liing phan b doc theo cac song Pik Bla, song
Dik Ne va c4c subi nhanh, c6 dang 1ong mang thap dan vé phia tdy nam, dugc hinh
thanh tir cac dia hinh bac mon ven song, cac thém tram tich bac 1, bac 2. Do cao trung
binh 480m-600m.

2.1.3. Khi hiu
Luu vuc séng ik Bla néi riéng, tinh Kon Tum néi chung thudc ving nhiét doi gié

mua cua Tay Nguyén, trong mot nam c6 hai mua ro rét gitra mua khé va mia mua.

- Mua: Mua mua cha yéu bat dau tir thang 4 dén thang 11, mua kho tir thang 12 dén
thang 3 nam sau. Hang ndm, lugng mua trung binh khoang 2.121 mm, luong mua
nim cao nhat 2.260 mm, nam thap nhat 1.234 mm, thang c6 luong mua cao nhat I3

thang 8, thang 9.

- P6 am trung binh hang nim dao dong trong khoang 78 - 87%. Do am khong khi
thang cao nhat 1a thang 8 - 9 (khoang 90%), thang thap nhét 14 thang 3 (khoang 66%).

- Nhiét d6: Ché @6 nhiét do luu vuc song ik Bla thé hién kha dic trung cua khi hau
nhiét d6i gi6 mua cao nguyén, c6 nén nhiét do cao, khéng cd su khac biét nhiét do
gilta cac ngay, cic thang va cac nam ké can, nhung c6 sy phan hoa khé rd giira cac
vung trong luu vuce, dac biét 1a vang nui cao vai vung thung ling song. Nhiét do trung
binh trong ndm dao dong trong khodng 18 - 24°C, bién d§ nhiét 4o dao dong trong
ngay 3 — 4°C.

- Béc hoi: Luong bdc hoi cac thang trong nim do duoc tai tram khi twong Kon Tum
cho thdy luong béc hoi 16n nhit vao thang 2, thang 3, nho nhat vao céc thang mua

mua. Tong luong béc hoi trung binh hang nam 940 mm/nam.



- P6 am khong khi: Do am khong khi trén toan vung nhin chung Ién nhat vao cac
thang mua mua (thang 8, thang 9, thang 10), trong nhiing thang nay do am khéng khi
trong ngay dat tir 85 - 95%. Ngugc lai véi nhitng thang mua mua, nhitng thang mua
kho d6 4m nho hon, nho nhét vao thang 2, thang 3 (60-65%).

- Gi6, bdo: Kon Tum ndi chung, luvu vuc séng Dik Bla néi riéng nam & bac Tay
Nguyén, c6 ddy nai Truong Son ngin cach nén & day rat hiém khi ¢ bio, thuong chi
anh huong cua bdo va ap thap ven bién, anh hudng niang nhat 1a con bo s6 9 nim

2009, do mua to gay ngap Ung, sat lo dat va 1i quét doc theo hau hét cac hé thdng

s6ng sudi.
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Hinh 2.2. P thi tram khi twong Kon Tum tir nim 2005-2010
2.1.4. Thiy van

Hé thong song Pak Bla gom song chinh Dik Bla, cac song Pak Ne, Pak Po Ne va cac
sudi nhanh; huéng chay chinh 12 Béng Bic — Tay Nam, d6 vao sdng Sé San chay qua

dia phan tinh Gia Lai sang Cam Pu Chia.



Mat d6 phat trién sudi kha 16n, trung binh 1.8km/km?, mat do séng 0.58km/km?. Cac

s6ng sudi co dic diém chung 1a dong chay quanh co, ubn khic, trir séng chinh con lai

déu c6 dong chay ngan va déc, do dbc trung binh 1a 15,2%. Séng chinh Pak Bla c6

huéng chay Déng Bic — Tay Nam, cac sudi nhanh phia bo phai cua séng chay theo

huéng Tay Béic — Bong Nam; cac sudi nhanh phia bo trai cua song chay theo hudng

Poéng Bic — Tay Nam. Khi mua dong chay tap chung nhanh véi cudng do manh, dé

gay i quét & cac khu c6 dia hinh déc va ngap lut dudi cac ving triing.

Bang 2.1. Pic trung hinh thai luvu viee séng Dik Bla

B cao Bodal | paagai | Digntich ETE cao E??Trgng D5 dbe | Mstds
Séng nfﬁun%H gfiﬂ% i e w;u ItFu viFs 7Bl | i sng

T m) km) virc(km) virc{km2) fl'.'-'?,l r'kn".".l;l v (%) {kmikm2)
=dng

1 Bak Po Me 1180 35 30 1220 1080 37 187 0.58
=dng

2 Bak Me 1500 E& ED 1350 1100 25 162 0.66
Sdng

3 | DakBla 1200 81.2 60.1 2505 TOO 41 105 0.41
Sudi

4 | BaklLe 1040 40 35 670 725 22 12.4 0.31
Sudi

£ | DakKim 1040 18 16 310 715 23 13.1 0.55
Sudi

& ChdMon 820 12 10 180 725 27 14.3 0.37
Sudi
BakTad

7 Drech a00 8 5 120 725 21 12.4 0.57
Sudi

3 Bak Tcha 1000 15 12 375 Ti& 49 11.6 0.45
Sudi

3 | DakKenor 1150 10 7 160 705 31 13.2 0.61

2.1.5. Kinh té xi hoi

Giita luu vyc séng ik Bla 1a thanh phé Kon Tum trung tam kinh té chinh tri cua tinh

1a diém nGt cua cac hé thdng giao thong dén va di cu thé co duong HO6 Chi Minh ndi

v6i cac tinh Tdy Nguyén, Quang Nam; qudc 16 24 di Quang Ngii; qudc 16 40 di

Atopu (Lao). Mang ludi giao thong cta thanh phd va cac duong lién huyén, lién xa ...

co ban dap ung dugc nhu cau di lai va van chuyén hang hoa cua nhan dan.




Nam & vi tri chién lugc Bac Tay Nguyén, noi c¢6 cac truc giao thong giao luu cua 3
nuéc Viét Nam — Lao — Campuchia, c6 Cira khau quéc té Bo Y dang mé ra nhiéu

trién vong vé dich vy, phat trién kinh té va giao luu qudc té.

Céc linh vyc kinh té thé manh cua tinh Kon Tum néi chung, lwu vuc song Dik Bla noi
riéng 1a trdng cay ca phé va cay cao su, ché bién ndng, 1am san; céng nghiép thuy
dién; cbng nghiép vat liéu xay dung; cong nghiép khai khoang; du lich va dich
vu....Cac nganh nay dang ngay mot phat trién manh m&, dic biét 1a thuy dién, hién nay
da c6 khoang 10 thuy dién trén hé thdng song Pik Bla, trong d6 ¢ nhirng thuy dién

c6 cong suat 16n nhu thuy dién Ya Ly, thuy dién Thuong Kon Tum.

Vé du lich rat phong pht va da dang, c6 nhiéu di tich lich st nhu Nha nguc Kon Tum,
Nha tho Kon Tum; Daic biét 1a tiém niang khu du lich sinh thai Mang Pen dugc b
sung vao quy hoach du lich quéc gia. Khu du lich sinh thai nay duoc ménh danh 1a
“Pa Lat tht hai” & cuc bic Tay nguyén véi dién tich trén 115.000ha (chiém 1/2 dién
tich toan huyeén), riéng nguén vén dau tu hé théng ha tang khu du lich nay di 1én dén
trén 2.000 ti dong.

2.1.6. Tinh hinh ngap lut
Trén luu vuc song Dak Bla, hién tai c6 2 tram quan tric luu lwong dong chay dang
hoat dong, dat tai Kon Plong va Kon Tum. Dién bién dong chay tai hai tram do trén
thoi ky 2000-2011 dwoc thé hién nhu Hinh 2.4. Theo d6, mua 1i trén luu vuc kéo dai
tir thang 6 dén thang 11 véi hai dinh 1ii xuat hién vao dau mua 1ii (thang 6-9) va cudi
mua I (thang 10-11). Luu lugng gitra cac thang mua 1 va mua kiét chénh nhau kha
I6n. Vao thang 11, do nhiing tran bdo mudn va ap thap nhiét doi van con hoat 14 dong
da anh huong dén thuong ngudn luu vuc song Pik Bla, dan dén kha niang xuat hién 1

16N vao thang nay trén Tuu vuc chiém ti Ié 16n (35,8%).
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Hinh 2.3. Dién bién dong chay thang tai tram Kon Plong, Kon Tum (2000-2011)

(Nguon: Hé hd tre truc tuyén canh bao lii cho luu vire séng Pik Bla, tinh Kon
Tum, 2013)

C4c nguyén nhan chinh gay mua Iii trén luu vuc bao gom:
- Mua giong do gié mua mua ha hudng Tay Nam két hop véi hoi tu nhiét dai.

- Do anh huéng cua bdo va ap thap nhiét d6i, dai hoi tu nhiét doi ¢6 bo hoic anh
huéng dén mién Trung da gy mua 16n trén dién rong va gay li cho ving nghién ctu.
Céc hinh thé thoi tiét nay c6 thé hoat dong don doc hoic két hop vai khdng khi lanh

phia Bac tran xudng.

Tinh dén thoi diém hién tai, mot sb tran 1 1on da xay ra trong viing nghién ctu c6 thé

ké dén nhu sau:

- Pot mua lii thang 10/1990: Do anh huéng caa bao d6 bo vao Binh Binh, hoi tu nhiét
dai, khong khi lanh da gy mua 10 16n trén ving. Lugng mua do dac tai Kon Tum dat
147,6 mm (13-15/10), Kon Plong dat 122,9 mm (12-14/10), tai Bak Glei dat 185 mm
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(12-14/10)... da gay ra 1a 16n trong vung véi luu lugng tai Kon Tum do dugc la 2.160

m3/s, muc nudc dat 52.193 cm, vuot bao dong 11 la 1,5m.

- Pot mua 1 thang 11/1996: Nam 1996, do anh huong cua &p thap nhiét dgi két hop
véi khong khi lanh va déi gio Dong da gdy mua 16n trén pham vi toan luu vuc. T
ngay 2/11 dén 4/11/1996, tai Kon Plong, lugng mua do dugc 234,7 mm, tai Kon Tum
do dugc 185 mm, di gay 1i 16n trén séng Pik Bla. Tai Kon Tum véi Qmax = 3.620
m3/s xay ra ngay 3/11/1996 ung véi Hmax = 52.302 cm vuot bao dong cap Il 1a
2,5m, tai Kon Plong do dugc Qmax =1.653 m3/s.

- Pot mua i thang 10/2003: Khong khi lanh, hoi tu nhiét dgi c6 truc bac qua Nam
Trung Bo da gay ra mua 1d 16n cho vung nghién cau véi lugng mua do dugc tur ngay
15-17/10/2003 tai Kon Tum 217mm, tai Kon Plong 315,4 mm, tai bak Glei 327,8
mm. Lugng mua 16n da gay ra i lut 16n cho vung nghién ctru véi lvu luong tai Kon
Tum do dugc 13 2.390 m3/s, Hmax 52.138 cm (17/10/2003) vuot bao dong Il gan
Im. Tai Kon Plong do dugc Qmax = 1.040 m3/s, Hmax = 59.442 cm (17/10/2003).

- Pot mua i thang 11/2007: Do anh huéng ciia hoan luu bio sé 6, két hop vai khdng
khi lanh da gdy ra mua 16n cho toan bo mién Trung noi chung va luu vuc Dak Bla noi
riéng. Luong mua do dac dugc dat 287,1mm tai Kon Plong (10-12/11), tai Kon Tum
da do dugc Qmax = 2.190 m3/s (10/11/2007), Hmax = 52.045 cm (11/11/2007).

- Pot mua lii thang 9/2009: Do anh huong cua bdo s6 9 cac tinh tir Quang Binh dén
Quang Ngii, Gia Lai, Kon Tum di c6 mua to dén rit to, luong mua tai Kon Tum phd
bién tir 200- 400 mm. Luong mua do dac dugc tir ngay 28- 30/9/2009 tai c4c vi tri
nhu sau: Kon Plong 396,1 mm, tai Kon Tum 317,2 mm, tai Pak Glei 550,6 mm, Dak
T6 420,3 mm, Dik Poa 225 mm,... Mua 16n da lam nuéc song dang cao va dat muc
cao nhat trong lich sir véi muc nude tai Kon Tum 52.416 cm vuot bao dong cap 111 1a
3,66 m (cao hon lii nam 1996 la 1,14m), Qmax do dac dugc 5.910 m3/s. Tai Kon
Plong Qmax do dugc = 4.350 m3/s tng véi Hmax = 59.721 cm.
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Bang 2.2. Muc nwéc [6n nhit va thoi gian xuit hién Li 16n nhit nam tai tram
Kon Tum, Kon Plong thudc luu vire song Pak Bla

Nim Kon Tum Kon Plong
H(cm) Ngay H(cm) Ngay
1990 52193 15/10
1991 51978 24/10
1992 52099 28/10
1993 51988 03/10
1994 52073 05/9 59380 05/9
1995 52125 01/11 59428 01/11
1996 52302 03/11 59613 03/11
1997 52047 22/9 59419 22/9
1998 52050 26/11 59377 20/11
1999 52049 05/11 59382 05/11
2000 52071 22/8 59313 22/8
2001 51963 22/10 59333 22/10
2002 51907 20/9 59260 19/8
2003 52138 17/10 59442 17/10
2004 51908 13/06 59325 13/06
2005 51976 13/9 59311 13/9
2006 51799 01/10 59265 01/10
2007 52045 11/11 59405 10/11
2008 51802 17/10 59266 17/10
2009 52416 29/9 59721 29/9

(Nguon: Hé hd tre truc tuyén canh bao lii cho lwu vure séng Pik Bla, tinh Kon
Tum, 2013)

2.2.  Téng quan GIS

2.2.1. Dinh nghia

Theo Nguyén Kim Loi (2009), hé théng thong tin dia Iy dugc dinh nghia nhu 1a mot
hé thdng thdng tin ma né st dung dit liéu dau vao, cac thao tac phan tich, co so dir
licu dau ra lién quan vé mit dia Ii khéng gian (Geographically hay Geospatial), nhiam
trg gilip viéc thu nhan, Iuu trix, quan Ii, xt Ii, phan tich va hién thi cac thong tin khong
gian tir thé giGi thuc dé giai quyét cac van dé tong hop thong tin cho cac muc dich caa
con ngudi dit ra,chang han nhu: Dé hd tro viéc ra quyét dinh cho van dé& quy hoach

(Planning) va quan ly (Management) st dung dat (Land use), tai nguyén thién nhién
12




(Natural resources), méi truong (Environment), giao thdng (Transportation), dé dang

trong viéc quy hoach phat trién do thi va nhitng viéc luu trit dir liéu hanh chinh.

2.2.2. Thanh phén cia GIS

Theo Shahab Fazal (2008), GIS cd 6 thanh phan co ban (duoc thé hién & hinh 2.4) nhu

sau.

- Phan cang: Bao gom hé théng may tinh ma cac phan mém GIS chay trén do.
Viéc lya chon hé théng may tinh c6 thé 1a may tinh ca nhan hay siéu may tinh. Cac
may tinh can thiét phai c6 bo vi xir Iy da manh dé chay phan mém va dung lwong bo

nhé da dé luu trix théng tin (dix liéu).

- Phan mém: Phan mém GIS cung cip cac chic ning va cong cu can thiét dé luu
trir, phan tich, va hién thi dix liéu khéng gian. Nhin chung, tat ca cac phan mém GIS

c6 thé dap tmg duoc nhitng yéu cau nay, nhung giao dién cua ching c6 thé khac nhau.

- Dir liéu: Dir liéu dia ly va dit liéu thuoc tinh lién quan 1a nén tang cua GIS. Dit
liu nay c6 thé duoc thu thap noi bo hodc mua tir mot nha cung cap di liéu thuong
mai. Ban d6 sé la hinh thirc dit ligu dau vao co ban cho GIS. Dir ligu thuoc tinh di kém
dbi teong ban dd ciing c6 thé dugc dinh kém véi dir lidu s6. Mot hé théng GIS sé tich
hop dit liéu khong gian va cac dir liéu khac bang cach sir dung hé quan tri co s dit

liéu.

- Phuong phap: Mot hé théng GIS van hanh theo mot ké hoach, d6 1a nhitng mo
hinh va cach thic hoat dong ddi véi mdi nhiém vu. Vé co ban, n6 bao gom céc
phuong phap phan tich khong gian cho mét ¢ng dung cu thé. Vi dy, trong thanh lap
ban d6, c6 nhiéu ki thuat khac nhau nhu tu dong chuyén ddi tir raster sang vector hoic

vector hoa thi cong trén nén anh quét.

- Con nguoi: Nguoi s dung GIS c6 thé 1a cac chuyén gia ki thuat, d6 14 nguoi
thiét ké va thuc hién hé thong GIS, hay c6 thé 1a nguoi st dung GIS dé hd tro cho cac

cong viéc thuong ngay. GIS giai quyét cac van dé khong gian theo thoi gian thuc. Con
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nguoi 18n ké hoach, thyc hién va van hanh GIS dé dua ra nhitng két luan, hd tro cho

viéc ra quyét dinh.

- Mang luéi: V6i su phét trién nhanh chéng cua cdng nghé thong tin, ngay nay
thanh phan cé I& co ban nhat trong GIS chinh 1a mang luéi. Néu thiéu nd, khong thé
c6 bt cu giao tiép hay chia sé thong tin s6. GIS ngay nay phu thudc chit ché vao

mang internet, thu thap va chia sé mot khéi luong 16n dix liéu dia ly.

Con ngudi dugc coi la thanh phan quan trong nhat trong cac thanh phan. Hé théng sé
khong phat huy dugc tac dung néu khong co su tac dong cua nhitng chuyén gia thuc
hién cac cong viéc nhu quan 1y co sé dit liéu, s hoa, két xuat.... Nhitng ngudi nay
can phai cd kha nang nhan dinh vé tinh chinh xéc, pham vi suy dién théng tin va cé

mot kién thirc nén viing chac.

Con nguwoi A A

Phan cirng

Hinh 2.4. Céc thanh phan caa GIS

2.2.3. Chirc nang ciaa GIS

Theo Basanta Shrestha va ctv (2001), GIS ¢6 bén chirc nang co ban :
14



- Thu thap di liéu: Dir liéu duoc st dung trong GIS dén tir nhiéu ngudn khac
nhau, c6 nhiéu dang va dugc luu trit theo nhiéu cach khac nhau. GIS cung cip cong cu
dé tich hop dit liéu thanh mot dinh dang chung dé so sanh va phan tich. Ngudn dix liéu
chinh bao gom sé héa thu cong/quét anh hang khong, ban d6 gidy va dit liéu sb c6 san.

Anh vé tinh va GPS ciing 1a ngudn dir liéu dau vao.

- Quan ly dit liéu: Sau khi di liéu duogc thu thap va tich hop, GIS cung cap chuc
nang luu trit va duy tri dir liéu. Hé théng quan ly dit liéu hiéu qua phai dam bao cac
diéu kién vé an toan dit liéu, toan ven dit liéu, luu trix va trich xuét dir liéu, thao tac di

liéu.

- Phan tich khong gian: Pay 1a chtrc ning quan trong nhat cua GIS lam cho né
khéc vai cac hé thdng khac. Phan tich khong gian cung cap cac chirc nang nhu ndi suy

khong gian, tao viung dém, chong 1op.

- Hién thi két qua: Mét trong nhirng khia canh néi bat cia GIS 1a c6 nhiéu cach
hién thi thong tin khac nhau. Phuong phép truyén théng bang bang biéu va d6 thi duoc
b sung véi ban db va anh ba chiéu. Hién thi truc quan 1a mét trong nhitng kha ning

dang chu ¥ nhat cia GIS, cho phép ngudi sir dung twong tac hitu hiéu véi két qua.
2.3. MO0 phéng ngap lut

2.3.1. Lii lut

a) Lii

Khi mot noi nao d6 trong luu virc sdng bat dau c6 mua, nudc mua dong trén cac la
cay, co, chay xuéng céac khe, ranh trén mat dat va tham wot 16p dat mat. Lép nudc m-
wa ban dau hau nhu bi ton that hoan toan. Néu mua van tiép tuc véi cudng do ting dan
va 16n hon cuong do tham thi trén mat dat bat dau hinh thanh dong chay mit. Dong
chay mat dugc tao ra trén cac con subi nho, do tac dung cua trong luc chay theo céc s-
won doc, mot phan tich lai & cac chd triing, phan khéc tiép tuc chay tir noi cao dén noi

thap.
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Khi nuéc cua cac con sudi dd vao dong séng, muc nudc sdng bat dau tang 1én, tac 1a
1il ciing bat du ting 1én. Trong mua mua ldi, nhitng tran mua lién tiép trén luu vuc
song lam cho nuéc trén cac con sudi dang cao rdi do ra séng chinh. Té hop nudc cua

cac con sudi trong luu vuc 1am cho nude trén song chinh ting dan Ién tao thanh 1.
b) Lut

Khi I 16N, nude 10 tran qua cac bo song, con duong, bo dé chay vao nhitng noi cé dia
hinh triing thap gay ra ngap trén dién rong va duy tri trong mot khoang thoi gian tu-

ong d6i dai thi goi Ia lut.

2.3.2. Ban dd ngap lut

Ban d6 ngap lut 12 tai lidu co ban, lam co s& khoa hoc cho viéc quy hoach phong
chéng 1ii Iut, lya chon cac bién phap, thiét ké cac cong trinh khng ché 1 va kiém soat
ngap lut (dé, cong trinh diéu tiét...), 1a thong tin can thiét dé thdng bao cho nhan dan
vé nguy co thiét hai do 1t lut ¢ noi cu tri va san xuat nham tro giGp thuc hién phan
ving quan Iy st dung dét trong khu vuc thuong xuyén bi ngap lut. Bai céac thong tin

trén ban d6 s& cho biét dién ngap, muc nudc ngap tai bat ki diém nao trong ving ngap.

Ban d6 ngap lut phai xac dinh rd ranh gidi nhitng ving bi ngap do mot tran mua li
nao dé gy ra trén ban do. Ranh giéi ving ngap lut phu thudc vao céc yéu tb6 muc
nude 1ii va dia hinh, dia mao cua khu vuc do, trong khi nhéan t6 dia hinh it thay doi nén

ranh giGi ngap lut chi con phu thudc vao su thay doi caa muc nuée 1.
2.4. M0 hinh thiy lec HEC-RAS va cong cu HEC-GeoRAS

2.4.1. M& hinh thity lve HEC-RAS

M hinh HEC-RAS dugc xay dung bai Trung tdm Nghién ctru Thay vin thudc Hiép
hoi ky su quan doi My - HEC (Hydrolic Engineering Center, U.S. Army Corps
Engineers). Viéc phét trien md hinh HEC-RAS nam trong mot chuong trinh phat trién
d6ng bo cac md hinh bao gdom: phan tich mua rao—dong chay, phan tich thiy lyc trong

séng, dién toan ho chua, phan tich thiét hai do 1d, du bao diéu tiét ho chira.

16



HEC-RAS la phan mém tong hop c6 tinh hé théng. Phan mém bao gom giao dién d6
hoa, c4c thanh phan tinh thay lrc riéng biét, hé thong luu trir sé liéu va cdng cu quan
Iy cac phuong tién v& do hoa va két xuat két qua. HEC-RAS duoc xay dung dé trinh

di&n qua trinh tinh thuy lrc mét chiéu cho mang ludi sdéng sudi tu nhién hay nhan tao.

M& hinh HEC-RAS cé kha nang m6 phong dac tinh thay luc cua dong nudc (luu
lrong va muc nudc). HEC-RAS sé md phong dong chay trong hé thdng séng cd su
turong tac 2 chiéu gitta dong chay trong séng va dong chay cung dong bang li. Khi
muc nudc trong sdng dang cao, nudc s& tran qua bai gay ngap ving dong bang, khi
muc nudce trong sdng ha thp, nuée s& chay lai vao sdng, tir cac qua trinh d6, HEC-

RAS c6 thé md phong dugc do siu ciing nhu dién ngap cua luu vuc.

2.4.2. Cong cu HEC-GeoRAS

Cong cu HEC-GeoRAS 1a mé dun duoc tich hop giita dit lieu GIS va két qua mo
phong thuy luc bang mé hinh HEC-RAS. Coéng cu HEC-GeoRAS dugc chay trén moi
truong ArcGIS véi mot giao dién mang tinh hé thong hon khi mé phong mang thity
luc trong HEC-RAS.

DPau vao caa HEC-GeoRAS bén canh théng tin tir mot mé hinh HEC-RAS va DEM,
con c6 cac loai ban dd hiru ich khac nhu co s¢ ha tang, loai tai san, ban d6 sir dung
dat, vv... dé dua ra két qua md phong ngap lut vé do sau ngap, dién ngap va thoi gian

ngap nham xay dung ban d6 ngap lut dé tir d6 tinh toan thiét hai do ngap lut gay nén.

HEC-GeoRAS dura trén trao doi "dix liéu hai chiéu” gitra HEC-RAS va ArcGIS. HEC-
GeoRAS st dyng dir liéu thu thap tir mang ludi séng, mat cat ngang cau hinh tir mo
hinh s6 do cao(DEM). HEC-GeoRAS xay dung mot mit ludi nudc va so séanh dua
trén dit liéu nay voi DEM dé tao do sau ngap lut va thoi gian dya trén thdng tin riéng
lay tir HEC-RAS.
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2.5.  Tinh hinh nghién ctru mo phéng ngap lut trong va ngoai nwéc

2.5.1. Cic nghién ctru trén thé giéi
Lii lut 12 mot trong céc hinh thire thién tai gay ra nhiéu thiét hai nghiém trong cho con
ngudi. COng tac quan 1y danh gia tac dong cua li dén doi séng nhan dan thong qua
viéc md phong, thanh lap ban do ngap lut dang xuat hién ngay cang nhiéu trong
nghién cttu cua cac nha khoa hoc.Thoi gian gan day, mét trong nhimg phuong phap
pho bién dugc céc nha nghién ciu dé cap dé 1a p dung cac md hinh thay luc véi tng
dung mé phong dong chay vao viéc thanh Iap ban db ngap lut ciing nhu mé phong anh

hudng 1 do v& dap. Co thé ké dén cac nghién ciru tidu biéu nhur:

- Daniel Jilles va Matthew Moore (2010) da st dung mé hinh thay luc MIKE 11
va HEC-RAS dé md phong lii tai Ha Lan, Bi and Anh Quéc. Nghién ciru da wng dung
cac mo hinh thuy luc dé quan ly dong chay, duy tri mang ludi canh béo va tién hanh
thanh 1ap hé thong dy bao 1ii cap qudc gia. Nghién ciru da dua ra két luan cho thay hé
thdng du bao 1 c6 thé sir dung dua trén cac md hinh thay lre don gian, cac mé hinh
thay luc 1 chiéu (1D-1 Demension) 1a mé hinh duoc khai thac chi tiét nhat trong cong

tac du bao 1i theo thoi gian that.

- Vao nam 2008, P.Vanderkimpen di tién hanh nghién citu md phong lii bang tng
dung mé hinh MIKE FLOOD dé kip thoi cho cdng tac di tan dan cu & khu vue dong
bang ven bién cua Bi. Bang mé hinh thay luc MIKE FLOOD, céc chuyén gia da tim
ra duoc kha ning anh huéng cua 1, dién ngap cé thé xay ra qua d6 wdce tinh thiét hai

nham dua ra cong tac di tan 1 cach kip thoi nhit.

- Nghién ctru i gdy ra do vd dap ung dung mé hinh HEC-RAS va cong cu HEC-
GeoRAS (Cameron T.Ackerman va Gary W.Brunner, 2011) di cho thay kha ning két
hop tuyét voi cia md hinh HEC-RAS va coéng cu HEC-GeoRAS dé xay dung 1 mo
hinh v& dap va cac anh huong tir 1i gay ra bai nd. HEC-GeoRAS s& truy xuét cac dir
licu dia ly tir hé théng ban d6 dia hinh sé va roi chuyén cac dit liéu d6 vao mé hinh

HEC-RAS. HEC-RAS s& md phong dong chay khdng on dinh tir qué trinh v& dap, tir
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d6 két hop vai cong nghé GIS dé thanh 1ap ban d6 md phong ngap lut dé cé céc cong

tac chuan bi, phong tranh.

- Mot sb cong trinh khéc rat dang cha y c¢6 thé ké dén nhu: Ung dung mé hinh
HEC-RAS nghién ciru bao vé dong chay sdbng Salinas (Laurie Warner Herson va
Mitchell Katzel, 2013), Phét trién mé hinh dy bao 1ii bang cach tu dong tich hop théng
tin dong chay 1a tir m6 hinh HEC-RAS (William James va ctv, 2012).

2.5.2. Nghién ctru tai Viét Nam
Hién nay & Viét Nam , ¢d rat nhiéu mé hinh thay lec dugc @ng dung trong nghién ciru
vé 1ii cta cac co quan, vién nghién ctu nhu MIKE FLOOD, HEC-RAS, WMS.....
Mdi mé hinh déu c6 tinh vu viée riéng dé c6 thé st dung hoan thanh dé tai tiy theo sy

chon lya cua nha nghién ciru. Mot s6 nghién ctru dién hinh ¢ thé ké dén nhu :

- Luu Duy Vii va Nguyén Phuéc Sinh (2012) da ng dung moé hinh WMS dy béo
ngap lut ha du thanh phé Da Néng. Trong nghien ciru nay, céc tac gia da st dung mo
hinh WMS mé phong cac tran li dic biét 16n vao nim 2007 va 2009 dé tim ra bo
thong sé6 mé hinh va kiém chang, tir d6 dua ra kich ban ngap lut cho ha du thanh phé
Pa Nang. M6 hinh WMS duoc chon vi ¢6 kha ning mo phong 1ii manh va dic biét 1a
tich hop thém duoc cac mo hinh mién phi HEC-RAS, HEC-HMS, TR-20,.....

- Ung dung md hinh MIKE FLOOD mé phong ngap lut thanh phd Da Néng c6 xét
dén kich ban bién doi khi hau va nudc bién dang (T6 Thay Nga va ctv, 2013), nhém
nghién ctu si dung MIKE FLOOD md phong ngap lut cac tran i lich su 2007 va
2009. Két qua moé phong duoc hiéu chinh mé hinh tai muc nuéc Cam Lé va mot sb

mbc 1, sau d6 so sanh két qua md phong vai ban d6 diéu tra vét 1i cua khu vuc.

- Xay dyng ban do ngap lut ving ha Iuu luu vuc séng Vu Gia-Thu Bon (Tran Vin
Tinh, 2013), tac gia da van dung bo mo hinh HEC (HEC-HMS, HEC-RAS va HEC-
GeoRAS) két hop voi dir liu GIS dé mo phong dién ngap, d6 sau ngap tai luu vuc
séng Vu Gia- Thu Bén ¢ng vai tran 1i nim 2009 va cac tran 1i ¢ng véi tan suit thiét
ké 1%,2%,5%
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- Vao nam 2011, Pham Thi Kim Phung di tién hanh nghién ctu mé hinh HEC-
RAS dé xac dinh ving ngap lut thuong luu hd chira nuée Bak Mi 4, tac gia di su
dung mé hinh tinh toan thay luc mot chiéu HEC-RAS @& md hinh héa dong chay va
tién hanh chay mé hinh véi céc kich ban khac nhau . Két qua nghién ctu giup danh
gia lai chinh xac hon dién tich viing ngap li ¢ thuong luu hd chira nhdam canh bao li

va phuc vu cho cdng tac quy hoach giai toa dén bu duy an.
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CHUONG 3. DU LIEU VA PHUONG PHAP

3.1. Thu thap dir liéu

Thu thap va xir Iy s6 liéu 13 cong doan dau tién truéc khi tién hanh tinh toan xay dung
mot mo hinh toan. Dua trén cac md hinh sir dung tién hanh thu thap va xu ly céac loai
tai liéu, s6 liéu c6 lién quan phuc vu tinh toan. Trong luin van st dung mé hinh thuy
lyuc HEC-RAS va HEC-GeoRAS do vay céac loai tai liéu yéu cau bao gom ban db sé
d6 cao (DEM), ban dd st dung dat, s6 liéu khi twong thuy vian.

3.1.1. Tai liéu mo hinh sé @9 cao (DEM)
Trong qué trinh phan dinh lvu vyc, dir liéu DEM caa luu vuc song Pk Bla dugc st
dung. Dt ligu DEM duoc dang ki hé toa d0 UTM WGS 84 mui 48 twong tng Voi Vi
tri caa luu vuc song Dak Bla. Sau dé, dit lieu DEM duoc dua vao ArcGIS. Tién hanh
chéng 16p dit liéu mang ludi song Pak Bla vao ban do DEM, qua d6 co thé dé dang
xac dinh dugc mang ludi séng can tién hanh nghién ciu cing véi cac so liéu lién

quan.
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BAN DO DEM LUU VUC SONG BAK BLA
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Hinh 3.1 Bian d6 DEM lwu vuc séng Piak Bla
3.1.2. Tai liéu thuy van

a) Luu lwgng dong chay
Théng ké luu lwong dong chay trung binh theo ngay trong cac thang 9 va 10 nim
2009 tai cac nhanh sdng ving ha luu lvu vuc séng Dak Bla dugc thé hién lan luot tai
Bang 3.1va 3.2
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Bang 3.1. Luu lwong dong chay tai bién dwdi ha lwu hru vure sdng Pik Bla giai
doan thang 9 va 10 nam 2009 (don vi m3/s)

Ngay Luu luong dong chay (m3/s) Ngay Luu luong dong chay (m3/s)
9/1/2009 156.7 10/1/2009 235.1
9/2/2009 174.4 10/2/2009 271.2
9/3/2009 153.9 10/3/2009 165.5
9/4/2009 110.2 10/4/2009 151.7
9/5/2009 1036 10/5/2009 137.4
9/6/2009 1427 10/6/2009 369.7
9/7/2009 957.7 10/7/2009 152.6
9/8/2009 1609 10/8/2009 125.8
9/9/2009 749.1 10/9/2009 121

9/10/2009 237.2 10/10/2009 138.5

9/11/2009 156.2 10/11/2009 142.2

9/12/2009 143.5 10/12/2009 116.6

9/13/2009 133.6 10/13/2009 116.9

9/14/2009 136.6 10/14/2009 130

9/15/2009 1319 10/15/2009 111.7

9/16/2009 125.4 10/16/2009 110.7

9/17/2009 149.8 10/17/2009 1093

9/18/2009 189.2 10/18/2009 495.4

9/19/2009 143.8 10/19/2009 150.3

9/20/2009 144.7 10/20/2009 126.3

9/21/2009 191.2 10/21/2009 132

9/22/2009 289.1 10/22/2009 124.3

9/23/2009 133.8 10/23/2009 907.4

9/24/2009 119.4 10/24/2009 185.2

9/25/2009 125.2  10/25/2009 134.7

9/26/2009 1149 10/26/2009 122.5

9/27/2009 114 10/27/2009 116

9/28/2009 2942 10/28/2009 112.3

9/29/2009 5611 10/29/2009 108.2

9/30/2009 743.1 10/30/2009 105.7

10/31/2009 103.2
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Bang 3.2. Luu lwgng dong tai bién trén ha lwu lwu vie song Pik Bla giai doan
thang 9 va 10 nam 2009 (don vi m3/s)

Ngay Luu lugng dong chay (m3/s) Ngay Luu luong dong chay (m3/s)
9/1/2009 25.28 10/1/2009 109.2
9/2/2009 25.22 10/2/2009 71.94
9/3/2009 31.27 10/3/2009 63.59
9/4/2009 24.22 10/4/2009 57.44
9/5/2009 306.7 10/5/2009 53.55
9/6/2009 315.9 10/6/2009 50.64
9/7/2009 380 10/7/2009 48.25
9/8/2009 690.5 10/8/2009 46.51
9/9/2009 350 10/9/2009 44.45

9/10/2009 77.96 10/10/2009 43.27

9/11/2009 59.12 10/11/2009 42.23

9/12/2009 52.1 10/12/2009 41.17

9/13/2009 47.54 10/13/2009 43.05

9/14/2009 48.93 10/14/2009 56.37

9/15/2009 42.37 10/15/2009 40.08

9/16/2009 40.6 10/16/2009 39.83

9/17/2009 59.35 10/17/2009 391

9/18/2009 107.7 10/18/2009 2324

9/19/2009 40.82 10/19/2009 60.79

9/20/2009 40.19 10/20/2009 49.81

9/21/2009 90.54 10/21/2009 51.1

9/22/2009 7481 10/22/2009 48.8

9/23/2009 45.97 10/23/2009 481.6

9/24/2009 39.99 10/24/2009 80.18

9/25/2009 38.51 10/25/2009 57.18

9/26/2009 36.92 10/26/2009 51.69

9/27/2009 35.07 10/27/2009 48.44

9/28/2009 1333 10/28/2009 46.45

9/29/2009 4045 10/29/2009 44.28

9/30/2009 441.8 10/30/2009 42.97

10/31/2009 41.62

b) Do cao mue nwéc
Do cao myc nudc theo ngay trong cac thang 9 va 10 nam 2009 tai cac nhanh song

vuing ha luu luu vue song Dik duoc thé hién tai Bang 3.3.
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Bang 3.3. P cao mure nwéc tai bién duwéi ha lwu lwu vire song Pik Bla giai doan
thang 9 va 10 nam 2009 (don vi m)

Ngay Do cao mat nude (m) Ngay D6 cao mat nude (m)
9/1/2009 0.91 10/1/2009 1.15
9/2/2009 0.97 10/2/2009 1.26
9/3/2009 0.9 10/3/2009 0.93
9/4/2009 0.7 10/4/2009 0.88
9/5/2009 2.78 10/5/2009 0.83
9/6/2009 3.953 10/6/2009 1.5
9/7/2009 2.65 10/7/2009 0.89
9/8/2009 4.043 10/8/2009 0.79
9/9/2009 2.29 10/9/2009 0.77

9/10/2009 1.16 10/10/2009 0.77

9/11/2009 0.9 10/11/2009 0.83

9/12/2009 0.85 10/12/2009 0.75

9/13/2009 0.82 10/13/2009 0.83

9/14/2009 0.81 10/14/2009 0.8

9/15/2009 0.81 10/15/2009 0.77

9/16/2009 0.79 10/16/2009 0.73

9/17/2009 0.88 10/17/2009 2.89

9/18/2009 1.01 10/18/2009 1.8

9/19/2009 0.76  10/19/2009 0.88

9/20/2009 0.85 10/20/2009 0.79

9/21/2009 1.02 10/21/2009 0.78

9/22/2009 1.3 10/22/2009 0.78

9/23/2009 0.81 10/23/2009 2.59

9/24/2009 0.76  10/24/2009 0.99

9/25/2009 0.78 10/25/2009 0.82

9/26/2009 0.74 10/26/2009 0.77

9/27/2009 0.74 10/27/2009 0.75

9/28/2009 4.603 10/28/2009 0.73

9/29/2009 5.513 10/29/2009 0.72

9/30/2009 2.29 10/30/2009 0.74

10/31/2009 0.7
3.1.3. Dir liéu sir dung dat

Xac dinh dugc hé s6 nhdm (Manning) c6 y nghia vo cling quan trong trong tinh toan

thay luc trong 10ng dan ho, anh hudng dén su chinh xac khi tinh toan mé hinh, ciing
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tdy theo ting loai dia hinh va truong hop ma hé sé nham khac nhau. Hé s6 nham phu
thudc vao nhiéu yéu t6 nhu do nham bé mat, cdy c6 xung quanh mat cit long dan,

hinh dang long dan (Iong soéng),. ..

Tai liéu sir dung dat duoc cung cap duéi hinh thirc ban dd hién trang sir dung dét, st
dung ArcGIS dé khai thac thdng tin, sb liéu tir ban d6 hién trang st dung dét, lay do

1am co s& tinh toan hé sé nham (Manning) cho viéc chay mé hinh.
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Hinh 3.2. Ban d6 sir dung dit lwu viee song Pik Bla
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3.2. Phuwong phap nghién ctru

3.2.1. So' d6 tién trinh thue hi¢n
Théng k&, thu thap s liéu, dit liéu vé khu vuc nghién ciru can thiét cho viéc chay mo
hinh va danh gia tinh hinh ngap lut.
Xac dinh dugc ngudn thu thap thdng tin mét cach chuan xéc vé dia diém, khdng gian
va thoi gian
Dua trén cac di liéu thu thap duoc tién hanh hiéu chinh dé xay dung so d6 mang ludi

thay lyc tinh toan

Hiéu chinh sé liéu dé tim ra bo thong sé thay luc phi hop nhat cho dé tai va khu vuc
nghién ciu. Quan trong nhat 1a phai hiéu chinh tim duoc hé s nham (Manning ) tng

véi cac cap mat nudc tai cac doan sdng,ving ngap.

Tich hop s6 liéu dé chay mo hinh dong thoi két hop véi cac chuong trinh tng dung

GIS dé thanh lap ban db ngap lut cua khu vuc.
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Thu thip dir liéu

v v v

v
DEM Mang lwéi dong chay Strdung dit S6 liéu thiy vin
Bién tip dit liéu bang
HEC-GeoRAS
S
v v v v v
Tam dong chay Bé song Duong dong chay Mt cit Manning
|
|
B /R
HEC-RAS
o

|

| |

v v v

Tao Project méi Nhip dit liéu hinh hoc Nhip di¥ liéu dong chay
v v
Diéu kién Diéu kién
ban dau bién dong chay

<

bt
HEC-GeoRAS
v v
Thiét 13p dirliéu mé phéng Tinh toin mé6 phéng ngip lut
. 28

Thanh 13p ban d6 ngip
It

Hinh 3.3. So' @6 phwong phap nghién ciu

3.2.2. Bién tap dir liéu dau vao cho HEC-RAS sir dung HEC-GeoRAS

Tién hanh khoi chay chuong trinh ArcMap, can phai chac chan chirc ning mo rong
3D Analyst va Spatial Analyst da dugc cai dat va chon nhu hinh 3.4,
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Select the extensions you want to use.

30 Anahyst
ArcScan
Gecstatizhcal Analbyst

Maplex

Metwork Anabyst
Publisher
Schematics
Spatial Anabyst
Traclang Analyst

Hinh 3.4. Chon chitc ning mé rong dé sir dung véi HEC-GeoRAS

Dé khoi dong thanh cdng cu HEC-GeoRAS trong ArcMap, chon Customize |
Toolbars tir giao dién chinh ctia ArcMap, dat mot dau chon twong &ng véi cong cu
HEC-GeoRAS. Thanh cong cu HEC-GeoRAS s& xuat hién trén giao dién cua

ArcMap, c6 thé tuy chon vi tri dat thanh cdng cu sao cho thich hop nhat.

30 Analyst
Customize | Windows  Helg Advanced Editing

| Toolbars 3 | Animation b
Extensions... Apltilities h
Add-In Manager... ArcGoogle-ungdungmoi.com
VBA Macros 3 ArcScan
Customize Mode... oGO
Style Manager... Data Driven Pages

Data F Tool
ArcMap Options... ata frame fooks

T Distributed Geodatabase

Draw

Edit Vertices

Editor

Effects

Feature Cache

Feature Construction

GPS

Geocoding

Geodatabase History
Geometric Metwork Editing
Georeferencing
Geostatistical Analyst
Graphics

HEC-GeoRAS

m

Image Classification

Labeling

Hinh 3.5. Thém thanh céng cu HEC-GeoRAS vao ArcMap

Pé md hinh HEC-GeoRAS c¢6 thé chay, can phai tao cac 1op dir liéu RAS, cong viéc

tao va chinh stra s& dugc tién hanh bai cong cu HEC-GeoRAS két hop véi cac cong cu
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cua ArcMap. Cac 16p dir liéu RAS s& 14 16p dit liéu nén co ban dugc Iy ra tir GIS
nham tién hanh phan tich thuy luc bsi HEC-RAS. Céc I6p dit liéu RAS bao gom:
Stream Centerline(tam dong chay), Cross-Sectional Cut Lines(mat cat dong chay),
Bank Lines(duong bo séng), Flow Path Lines(duong dong chay), Land Use(str dung
dat).

a) Lop Stream Centerline

Lép dit liéu ndy str dung dé hinh thanh nén hé thdng dong chay. Hé théng dong séng
phai duoc hién thi dung theo hudng dong chay véi cac diém dau cudi giao nhau tai

diém giao nhau ciia cac dong chay.

Séng Pik Bla cd hé thong dong chay chinh va cac nhanh song twrong dbi phic tap, can
xéac dinh hé théng dong chay chinh dé tién hanh nghién ciu, can phai tao 1 phan 16p
chua dir liéu cua hé thong dong chay can nghién ciu. Sir dung thanh cong cu HEC-
GeoRAS, chon tab RAS Geometry | Create RAS Layers | Stream Centerline. Tién
hanh bién tap di licu cho 16p Stream Centerline voi su hd trg cua ArcMap, sir dung
cong cu Editor | Start Editing, sau d6 chon I6p dir liéu ta vira tao voi HEC-GeoRAS
dé bién tap trén 16p d6, tam dong chay phai duoc xac dinh duya trén huéng dong chay
vi thé duong hién thi tdm dong chay phai duoc vé& tir thuong ngudén hudng vé ha

nguon.

Chon dbi tugng can bién tap trong cira so Create Features (0 day la dat tén 1a 16p
River), chon cong cu Line, bit dau vé dudng biéu thi dong chay cua séng(nhap chudt
trai dé chon 1 diém) va két thuc khi ta hoan thanh dwgc dong chay chinh can trong
viéc nghién ctu(nhap d6i dé chon diém két thic). Trong qua trinh bién tap tdm dong
chay, néu can duy chuyén con tré hoic thu phong ban d6, ¢ thé sir dung cong cu Pan

hoac giir phim “C” dé khéng lam anh huéng dén qué trinh vé.
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Hinh 3.6. Bién tap dir liéu l6p Stream Centerline
e Dat tén cho song va cac doan sdng
MJi con séng déu phai c6 1 tén goi duy nhat, mdi doan sdng trong 1 con song

cling déu phai c6 tén goi riéng biét. Sir dung chirc ning o< River Reach ID dé
dit tén cho cac doan sdng. Nhap vao biéu tuong River Reach ID, sir dung con tro
dé chon doan sdng can xac dinh tén, 1 bang s& xuat hién cho phép dit tén goi cho

doan song da xac dinh.
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F{I Aszsign River and Reach Mame !

River Name 1 -
Reach Mames 1
oK ] [ Help ] [ — ]

Hinh 3.7. Bang dat tén cho doan sdng
e Sulién két caa hé théng dong chay

DPé c6 thé chic chin cac doan sdng ludn cé su lién két véi nhau, chon RAS
Geometry | Stream Centerline Attributes | Topology. Cac truong FromNode va
ToNode s& dugc tinh toan véi dix liéu Integer. Tiép d6, chay chirc ning RAS
Geometry | Stream Centerline Attributes | Lengths/Stations, chirc nang nay sé
tinh toan d6 dai cua cac doan sdng. Bang thuoc tinh day du cua l16p River s& duoc
thé hién & hinh 3.8.

- BB

River2 x
Shape * oD = Shape_Length HydrolD River | Reach | FromNode | ToNode | ArcLength FromSta | ToSta
» | Polyline 1 52283 441249 635 |1 1 1 2 52285441 0 |52293.4

4 4 1+ H E (0 out of 1 Selected)

River2

Hinh 3.8. Bang thugc tinh caa lop River
b) Lép Bank Lines

Lép Bank Lines s& duoc str dung dé xac dinh dong chinh caa séng ciing nhu kha ning
tao nén ving ngap dong thoi 16p Bank Lines s& c6 vai trd rat quan trong trong cong
tac tién xur ly dit liéu RAS dé nghién ciru toe d6 dong chay. Viéc xac dinh duwgc chinh
xé&c dong chinh s& cung cap cai nhin rd rang hon vao dia hinh, di chuyén cua dong

nudc trong vung ngap.
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Tuong ty nhu 16p Stream Centerlines, chon I6p ddi tuong “ Banks” trong ctra 6

Create Features sau dé tién hanh st dung c¢éng cu Line dé vé& cac duong bo song, o

thé tang do chinh xac khi v& I6p Banks qua sy hd trg ciia cac phan mém c6 thé tich

hop vao Arcmap nhu ArcGoogle. Pudng vé hién thi bo cua séng cd thé lién tuc hoac

dut khic tiy theo mdi khic séng, con song.

Table Of Contents

EE

E & Layers

= O BankPoints
*

@ [0 Velocities

2 O BankPoins
*

® [0 Velocities

oowe

]
5 0 #5CutlinesB30

& O Flowpaths2

2 0 Rve3D
= O ¥SCutlines?

o Banksd

= M Rwe2
[ Google Satelite
O Google Maps
® 0 RCH
5 M sourcedeml tif
VALLE
W06
[ 614.0000001 - 06
I 7060000001 - 807
(38070000001 - 322

[o2Z0000L-1042

1042000001 - 1163
1163000001 - 1.282
182000001 - 1,418
11418000001 - 1,589
11 383.000001 - 2038

RAS Geometry= RASMapping~ 3 3¢ || &F w < g8 Apltites Help» _ | Editore » *

x

_  About ArcGoogie | Google Maps~ VietSD Maps _

Hinh 3.9. Lép River va Bank dwgc hién thi trén ban d6 DEM

EHL N L EEE

Banks2
Shape * o = Shape_Length HydrolD
k| Polyline 18 52424 120052 77
Polyline 19 52435.08533 772

[ E B |

| Banks2?

1 » K E {0 out of 2 Selected)

Hinh 3.10. Bang thugc tinh caa lop Bank Lines

c) Lop Flow Path Centerlines
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Lép Flow Path Centerlines dugc tao ra nham dé xac dinh chiéu dai doan song gitra
mit cit dia hinh trong dong chinh va khu vuc bai song. Buong thé hién dong chay nén
duoc vé ngay trung tdm cuaa dong chay chinh, bo trai va bo phai caa con séng. Chon
RAS Geometry | Create RAS Layers | Flow Path Centerlines, chon tén mac dinh la
Flowpaths rdi nhap OK, mét bang théng bao s& hién 1én dé hoi yéu cau vé viéc sao
chép dir liéu tir 16p Stream Centerlines sang 16p Flow Path Centerlines. Chon Yes dé

khéng can phai tién hanh lai buéc vé dong chay chinh cho doan séng.

Chon 16p d6i tuong “Flowpaths” trong cira s Create Features, st dung cdng cu Line
dé tién hinh vé& cac duong hién thi cac bai séng theo hudng duy chuyén cua dong
chay(tir thuong luu vé ha luu), tiy theo yéu cau xac dinh viing ngap, can diéu chinh

cac bo trai phai sao cho hop ly.

RAS Geometry+ RASMapping  5¢ 8¢ || & o o £38 Aplltiles~ Help~ o Editors | » © [ 7 0 1o 0 Ll ] U1/ 2 AboutArcGoogle | Google Maps » Viet8D Maps -

ﬁ Table Of Contents Tx
EEELIE
(& Layers

Lo1

xog|o0,

= O BankPeints
B .
0O Velocities
= O BankPeints
.
O Velocities
zOuw
|
= 0O XsCutlines23D
5
5 @ Flowpsths2
o [ River23D
= O XSCutlines2

= O Banks2

0O Google Satellite
[ Google Maps
0 RCH
= @ sourcedeml tif
VALUE
450 -614
[ 614.0000001 - 706
[ 7060000001 - 807
[]807.0000001 - 922
[1922000000L -1042
[911,042.000001 - 1,163
[1,163.000001 - 1,282
[ 1,282.000001 - 1,418
[ 1418000001 - 1,589
1 1,589.000001 - 2,039

809061.083 1593463541 Meters

Hinh 3.11. Lép Flow Path Centerlines dwoc hién thi trén ArcMap

e Label Flow Path Lines
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Thuc hién bude nay dé xac dinh dong chay chinh, bo tréi, phai caa con sdng. St dung

dinh dudng d6 hién thi cho dong chay chinh, ba trai hay b phai cua con song.

cdng cu Flowpath, duy chuyén con tro dé chon 1 dudng dong chay, tir d6 xéac

E3
Flowpaths2 x
Shape * o = Shape_Length LineType

» | Polyline 18 47302 022514 | Right

Polyline 19 50479. 385508 | Left

Palyline 20 52330.896364 | Channel
4 4 1 » Kkl E (0 out of 3 Selected)
Flowpaths2

Hinh 3.12. Bang thugc tinh caa l6p Flow Path Centerlines
d) Lép Cross-Sectional Cut Lines

Lép Cross-Sectional Cut Lines (mit cit dia hinh) nham xac dinh vi tri noi cac dir liéu
mit cat dia hinh duoc trich xuét ra tir ban d6. Noi giao nhau ctia duong cat va cac 16p
dir lieu RAS s& 13 co so tim ra dja diém céc tram bo séng, d6 dai khic sbng, gié tri do

nham(Manning), cac khu vuc khdng bi anh huong bai 1.

Cac duong cat phai duoc vé vudng goc véi hudng dong chay va dinh hudng tir bo tréi
sang bo phai. Cac duong cat phai bao phu toan b viing ngap can tinh toan, thanh lap
l6p Flow Path Centerlines trudc s& hd tro rat nhiéu trong viéc vé cac dudng cét vudng
goc véi dong chay maot cach chinh xac. Trong ché do Editing, chon 16p ddi tuong
“XSCutLines” trong cira s6 Create Feature, sir dung cong cu Line dé tién hanh vé cac
duong cat tir bo trai sang bo phai dé xac dinh khu vuc ngap. Ciing c6 thé sir dung

=
e

cong cu & Construct XS Cut Lines caa HEC-GeoRAS dé vé cac duong cat mot

cach ty dong, sau do tién hanh bién tap lai cho phu hop.
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Hinh 3.13. Lép Cross-Sectional Cut Lines va Flow Path Centerlines

e Cac thugc tinh cuaa lop Cross-Sectional Cut Lines

Cac dir liéu thudc tinh cho 16p Cross-Sectional Cut Lines s& dugc tién hanh tinh toan
va truy xuat qua menu RAS Geometry | XS Cut Line Attribute, mdi thuoc tinh s&

duogc tinh toan dwa trén sy giao nhau giita dudng cat vai cac 16p dir khac.

- River/Reach Names : Chirc nang nay sé thém vao tén cua nhanh hoic con séng

dwa trén sy giao nhau gitta dudng cat va lop Stream Centerlines.

- Stationing: Chuc ning nay s& thém 1 gia tri tram séng vao mdi mat cat dua trén

su giao nhau giira duong cat va 16p Stream Centerlines.
- Banks Station: Chirc ning nay s& thém 1 gia tri tram bo sdng vao mdi mit cit.

- Downstream Reach Lengths: Xac dinh d6 dai cua doan séng dua trén duong

dong chay (Flow Path Lines).

Trong truong hop c6 bat Ki thudc tinh nao khong tinh toan dugc, ¢ thé mo bang
thudc tinh cua I6p Cross-Sectional Cut Lines, tim dén truong di liéu co lién quan va
c6 gia tri bang 0, diéu nay c6 nghia 14 thudc tinh nay khong thé tinh toan dugc, danh

dau chon va thu vao 16p dit liéu nay trén ban do dé tién hanh chinh sira.
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y v R Y % -
ERE- LT
X5Cutlines2 X
Shape * oin* Shape_Length HydrolD Station River Reach LeftBank i LLength ChLength RLength NodeName -
} | Polyline 4D 1779.3265 751 335.5236 (1 1 0.40347 063171 350,689 367.979 541628 | 4D B
Palyline 20 1716.866897 731 2809.0384 |1 1 0.37242 0.54063 2410584 2473518 2569.334 | 20
Polyline 39 1660.345915 750 4299.4745 |1 1 0.37972 052433 1513.407 1490.435 152017 | 38
Palyiine pil 1943768752 732 6900.0796 | 1 1 0.34428 047513 2794.899 2600.605 2345736 | 21
Palyline 50 2779.360693 782 5855.5469 | 1 1 0.4589 0.55137 1847.075 1955.467 2251439 | 50
Palyline 2 2115.016315 733 5539.3677 |1 1 0.23896 0.35249 1057.521 1143341 1378.796 | 22 ‘
Palyline i) 3158.551847 734 12853.052 (1 1 0.52465 0.60357 2453435 2853.664 1602473 [ 23
Palyline 24 1978.040811 735 15395.328 (1 1 D.41745 0.53928 2582696 2442277 2289522 | 24
Palyline 25 5574.685788 73% 17836621 (1 1 0.43396 0.5342 1610.384 2441293 2418151 | 25
Polyline % 2964 148033 737 20341736 |1 1 0.70511 0.73659 2110.283 2505.116 206245 (26
Palyline rij 2720851339 738 2337766 |1 1 0.29445 0.38554 3681.335 3035.922 1963.19 [ 27
Palyline 2 3541.440624 739 235086 |1 1 067562 0.75046 2196.269 2130.841 1020.058 | 28 ‘
Palyline 48 5613.333437 781 2796477 |1 1 0.09634 0.14458 2186135 243617 1152.522 |48 E
Palyline 43 2950.164268 780 71871 (1 1 0.20854 0.29022 2825.87 3807101 3286 | 48
Palyline 30 2115552121 741 34585.004 |1 1 0.37881 0.48843 2727447 2813135 3109.434 | 30
Palyline kil 2173.223856 742 36626.992 (1 1 0.28991 041443 2042345 2041986 20288 31
Palyiine 47 1515811878 7 38674.855 |1 1 0.18142 0.31991 2144233 2047.384 2035084 |47
Palyline 46 1483.192366 178 4019384 |1 1 0.73341 050111 1587.702 1518.985 1436.391 | 46 I
Palyline 45 513834596 T 4D879.371 |1 1 0.26634 0.73366 405.041 485.531 570.007 | 45
Palyline 44 2055.163586 776 41356.543 |1 1 0.5106 0.93652 504.529 677.172 513.058 |44
Palyline 43 561.379381 775 42515156 | 1 1 0.31511 0.74272 1363.09 1158615 1001573 | 43
Palyline 42 1251.212631 774 43654723 |1 1 034175 0.53358 913.389 1139.565 1337.108 | 42
Polyline 35 1500 748 44357982 |1 1 0.42 0.58 1104 93 1203.27 1301.558 [ 35
Palyiine 36 1500.00004 74 48333402 |1 1 034 15 2079.821 1980.41 1830.999 | 36
Palyline Sl 1836.350391 T4 45244.086 | 1 1 0.46453 060293 1435.856 1405682 1371.036 | 37 L4
Palyline 41 1796615754 773 48753.084 |1 1 0.43882 0.57346 1377.087 1509.008 1636.168 | 41
Palyline B 1500 748 51122.576 |1 1 0.42 0.58 1366.127 1368.454 1372.84 | 3B 2
Il I | b
I 1) 1 [B]E ooutofarseece)
|| rscuttines2

Hinh 3.14. Bang thugc tinh hoan chinh ciaa lép Cross-Sectional Cut Lines

e) Lép Land Use

4
A

Lép Land Use la mot mot bo dix liéu da giac duogc sir dung trong viéc tinh toan hé so
nham cho mdi duong cat. Bo dit liéu s dung dat thuong s& phai c6 mot trudng chira
cac thdng tin mang tinh miéu ta vé timg da giac, ciing nhu dir liéu, théng sé cua da
gidc d6. Co thé tu tao nén mot bo dit liéu sir dung dat nhung sé& ton rat nhiéu thoi gian

va chi phi nén trong nghién ctru s€ str dung céc dir liéu duoc thu thap tir cac co quan.

Str dung chtic nang RAS Geometry | Manning’s n Value | Create Lu-Manning
Table dé tao nén 1 bang tong hop dir liéu sir dung dét, chon trudng LUCode cho

truong Select Landuse rdi nhin OK.
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Land Use [ Lu2

Select Landuse Field [ LuCode

Summary Manning Table LUManning

| =

Hinh 3.15. Tao bang tong hep dir liéu sir dung dit dé dién cac gia tri n value

M6t bang vai tén goi “ LUManning” s& duoc tao ra mang thdng tin vé tat ca céc loai
hinh str dung dat va cho phép dién vao cac gia tri “ n value” ang vai mdi loai hinh sir
dung dat khac nhau. Khai dong ché do Edit va mé bang “LUManning” sau d6 tién

hanh dién chinh xac gié tri n value cho mdi loai str dung dat khac nhau.

Table =
LUManning =
OBJECTID = LUCode N_Value SWAT
4% | FRSE 0.12 | =Muill=
50 | FRST 011 | =kull=
51 | FRSD 0.12 | <hMull=
52 | WATR 0001 | <Mull=
53 | RNGB 0.65 | <Mull=
54 | URMD 0.7 | <Mull=
3 55 | AGRR 0.35 =< Mull=
56 | AGRC 0.35 | <Mull=
M4 7 or okl =
A0 out of 8 Selected)
LUManning

Hinh 3.16. Bang tong hep cac loai hinh sir dung dit va gia tri n twong #ng

Mot khi bang tong hop dir liéu da hoan tat, can phai truy xuét gia tri n value dén mdi
duong cat riéng biét. Chon RAS Geometry | Manning’s Value | Extract N Values,

chon truy xuét di liéu tir 16p sir dung dét va truong N_Value sau d6 nhap OK.
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Land Use [ LU - ]

Select Manning Opticn

@ Manning Walues in Landuse Layer

Manning Field [M_value -]

™) Table of Manning Values

Landuse Field LUCode
Manning Table L UMarnning
XS Cutlines [%scutlines2 -

>S5S Manning Table Manning?

[ ok J[ ree ][ comes ]

Hinh 3.17. Truy xuét dix liéu n value tir I6p Land Use hoic bang téng hep

Dir liéu Manning’s n value duoc truy xuit dén mdi mat cit s& dugc ghi nhan trong

bang “ Manning” .

QBJECTID = HE2DID Fraction H_Value
» 21 T33 0.41355 OO 1
B8B4G k= 0. 05554 OO 1
246 = 0. 9045 OO
TOT 731 04252 [Py
TE0 TIT 0. 45456 .01
B35 Trr 0.24352 OO 1
810 o0 0.37632 OO 1
235 = 0. 80503 OO
T4 4T 0.54101 [Py
T14 T332 0.259043 .01
TEG T38 027011 OO 1
TS 731 0.35613 OO 1
19 T332 014247 OO
TE4 TaT 0. 76325 [Py
821 Trd 0. 478591 .01
TS T35 0.58118 OO 1
Foh T4 0. 40852 OO 1
213 751 040142 OO
Tar a5 0. 48508 [Py
TES T4Z 0.25713 .01
B07 T45 0.535936 OO 1
T3S T3S 0.25753 OO 1
TIT T34 011263 OO
T3 731 o [Py
T2 T34 0.25511 .01
T16 T332 042734 OO 1
853 TFah 02275 O e

Hinh 3.18. Dir liéu Manning truy xuat dén tirng dwong cit
f) Tao RAS GIS Import file

Trudéc khi tién hanh khoi tao file RAS GIS Import, can phai kiém tra lai tit ca cac di
licu trong GeoRAS can thiét dé xuat. Chon RAS Geometry | Layer Setup, kiém tra

tat ca cac tab dé chic chan cac 16p dir liéu déu chtra cac thong tin chinh xac.
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Er_‘i Layer Setup for HEC-RAS PreProcessing g

Required Surface | Required Layers | Optional Layers | Optional Tables
@ Single Terrain Type O TIN @ GRID
Select Terrain [snl.madﬁm At v]
() Multiple DTM Tiles Layer Mu
[F] Apply HEC-GeoRAS Symbology ’ oK ] ’ Help ] [ Cancel ]

Hinh 3.19. Layer Setup cho dir li€¢u hinh hoc : Tab Required Surface

-
EE: Layer Setup for HEC-RAS PreProcessing g
Required Surface | Required Layers | Optional Layers I Opticnal Tables
Stream Centerline [ River2 hd ]
XS Cut Lines [#SCutLines2 -
XS Cut Lines Profiles [XSCutlines23D -
»
L]
[F] Apply HEC-GeoRAS Symbology oK ] [ Help ] [ Cancel

Hinh 3.20. Layer Setup cho dir liéu hinh hoc : Tab Required Layers
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EF:C Layer Setup for HEC-RAS PreProcessing ﬂ

| Required Surface | Required Layers | Optional Layers | Optional Tables
Bank Lines [Banks2 ~| Stream Profiles [Rives23D -]
Flow Path [Flowpaths2 ~| Storage Areas [Nt -]
Land Use [Luz ~| Storage Foints [Nt -]
|| Levee lignment [Nt ¥| Levees Profiles [Nut |
Ineffective Flow [Nut ~| Levee Points [Nt -]
Blocked Obstructions | Null -] Bank Paints [Nul -
Bridges/Culverts [Nut ~| BridgesiCulverts Profiles [Nul -]
Inline Structures [Nut ~| Inline Structures Profiles [ Nul -]
Lateral Structures | Nud ~| Lateral Structures Frofiles [Nul -] |
SA Connections [Nut ~| SA Connections Profiles [ Nul -]
[ Apply HEC-GeoRAS Symbology [ ok |[ mee || cenca |

Hinh 3.21. Layer Setup cho dir li€¢u hinh hoc : Tab Optional Layers

E‘E{ Layer Setup for HEC-RAS PreProcessing ﬂ
| Requited Surface | Required Layers | Optional Layers | Optional Tables
Manning [Manring2 V]
Lewvee Positions [NLI v]
Ineffective Positions [NLI V]
Blocked Obstructions [ Nul |
Elevation Wolume [NLI V]
Modes Table [rooa |
i
[ Apply HEC-GeoRAS Symbology [ oK ] [ Help ] [ Cancel ]

Hinh 3.22. Layer Setup cho dir li¢u hinh hoc : Tab Optional Tables

Sau khi kiém tra cac di liéu s& duoc xuét, chon RAS Geometry | Export RAS Data,

mét bang thdng b&o s& xuat hién cho phép tly chon tén file va dia diém luu file.
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F‘E Export RAS Data 2
RAS File C\Users\zalem'\Desktop\nutnfort pich A5
Meszages
_ Message &
Start Time Tz Message
2:45 PM Informative ¥S5CutLines? has been exported
2:45 FM Informatrie Rinver230 has been exported
245 PM Informative MNodesTable has been exported
i 2:45 FM Informatrie #SCutlines?30 hasz been exported
245 PM Informative Manning2 has been exported
245 PM Informatve GI5 data from gecdatabase successfully exported.
245 FM Informatve |ntermediate XML created : C\Usershsalem' Desktophnutrfort pic...
245 PM Informatve RAS XMl created at: C\Users\salem'\Desldop nutnfort pich A4S ol
245 FM Informatrve RAS SDF created at: Ch\Users\sslem’\Desktopnutrfort pichAS.R...
245 PM Informatve GIS data for RAS exported successfully E
*
Export GIS Data %
[ Help l l Cancel
GIS data for RAS exported successfully!

Hinh 3.23. Tén file va dia diém luu file GIS Export

Sau khi chon OK, GeoRAS s& xuat dit liéu GIS thanh 1 file c¢6 dinh dang XML va sau
d6 chuyén file c6 dinh dang XML sang dinh dang SDF, 2 file s& duoc tao ra
GIS2RAS.xm!” va “GIS2RAS.RASImport.sdf”, tién trinh ndy s& didn ra trong vai
giay. Khi thdng bao “GIS data for RAS exported succesfully!” xuat hién, c6 nghia la
toan bo tién trinh xuat di liéu sang dang RAS d3 thanh cong, c6 thé bat dau tinh toan
bang chuwong trinh HEC-RAS.

3.2.3. Tinh toan thuay luc trong HEC-RAS

HEC-RAS la phan mém hd tro cho phép tién hanh phan tich hé théng song véi dong
chay 1 chiéu lién tuc hoac khdng lién tuc, phan giGi thiéu phia dudi 1a cac budc co ban

dé tao lap, phan tich dit liéu trong 1 d an cia HEC-RAS

a) Tao mdt dd &n méi trong HEC-RAS
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M& chuong trinh HEC-RAS, chon File | New Project, tai ddy c6 thé chon diém luu va

tén cua do an.

New Project

Title File Hame Selected Folder Default Project Falder Dacurments

ielj] C:AUzershzalerm\Documents

S0
S Users
= salem

@& Documents

[ Adobe

[ Adobe Scripts

[ P

L1 Downloads

[ Outlook Filex

[ Visual Studio 2008

[0 ¥isual Studio 2010
[ZA%NG Files

QK. Cancel Help Create Folder ... | [= I ﬂ

|S et drive and path, then enter a new project title and file name.

Hinh 3.24. Tao dd 4&n méi trong HEC-RAS

b) Nhap dir liéu tir RAS GIS Import file vao HEC-RAS

Tir cira sO chinh cua chuong trinh HEC-RAS, chon Edit | Geometric Data dé truy
Xuat vao chirc ning Geometric Data Editor. Tai day chon tiép tuc File | Import
Geometry Data | GIS Format, chon duong dan dén file “GIS2RAS.RASImport.sdf”
vira tao phia trén, dit liéu s& duoc dan xuat vao trinh doc, mot vai tab s& xuat hién cho

phép tuy chinh céc dir liéu duoc nhap.

- Hé don vi dang duoc str dung trong d6 an 1a SI nén trong tab Intro phan Import

data as chon SI (metric) units.
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Import Geometry Data

Intr | River Reach Steam Lines | Cross Sections and IB Nodes | Storaoe Areas and Connections |

Current BAS project units: | 51 Units

U5 Customary units
5| [metric] unitz

Import data as:

Import data will not be converted on import.

Previous I Mext I Finished - Import Data I Cancel I

Hinh 3.25. Tab Intro cho phép tiy chen chuyén déi cac don vi
- Tab River Reach Stream Lines cho phép chon duong tam dong chay nao dé
nhap (trong trudng hop c6 nhidu duong tm dong chay), chac chan 1a moi duong thé

hién dong chay déu dugc chon va nhap Next.

Import Geometry Data
Intra & River Beach Stream Lines | Cross Sections and 1B Mades | Storaae Areas and Connections |

Ferge Mode

Import | Irport
| Status | Stieam Lines |
[

Irnport &5

Impaort File Ihwert Import &
HPoints | River | Beach

15844 1 1 ew

Import File
River Feach
1

Feplace

-

1

Cancel

M=t I Finizshed - Import D ata I

Previous I

Hinh 3.26. Cac tuy chen khi nhap dir li¢u sdbng va nhanh séng

- Tab Cross Sections and 1B Nodes cho phép tly chinh nhap cac gia tri mat cat

cling nhu cau dudng, vat chan trén luu vuc (néu co) cling nhu cac tinh chat caa ching,
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cling c6 thé str dung phan nay dé kiém tra néu c6 su thiéu s6t xay ra trong qua trinh
bién tap cac lop dit liéu cua Arc Map. Dé tién hanh chay HEC-RAS, can phai c6 it
nhat cac gi4 tri Node Names, GIS Cut Lines, Station Elevation Data, Reach Leanghs,
Manning’s n value va Bank Station, néu c4c gia tri nay khong hién ra trong Tab Cross

Sections and 1B Nodes thi can phai tién hanh bién tap lai trong Arc Map

Impart Gecmetry Data

Intra| River Reach Stream Lines 5...EIQs.&..s.sa;:Liona..and.lB..N.D.de.s..?] Starage Areas and Connections |
Mode Types in Table
[v Cross Sections [(<5] [v Bridges and Cukverts [BR/Culv] v Inline Structures [1S) v Lateral Structures [LS)

Import River: (&l Rivers) wlImpartds [ H#RS5 =27 #New=27 Himport =27
Impaort Reach: ~|Impotds [T CheckMew | Check Existing | Resst |
The imported BS can be edited here, change the import Biver and Beach nal N the previous
Impart File Impart File Impart File Import As Import | Import
River Reach RS RS Statuz [Data
11 1 5112258 5112258 new |
2(1 1 49753.09 43753.09 new v
31 1 45244.09 4824409 (=) v
| 4(1 1 46835.4 46835.4 hew I
5(1 1 44857 99 44857 99 new Il
I E{1 1 43654.72 43654.72 new v
| 71 1 4251516 4251516 hew Il
8[1 1 41356.54 41356.54 new I
9(1 1 40679.37 40679.37 new v
1001 1 40193.84 40193.84 i v
111 1 38E74.86 3BET4.86 new I
1211 1 AFRRZF 99 AREZF 949 (a1 I~
a- e a ozz Section Properties ta Impart b atch Import File RS o Existing Geometry RS
Hf W Npce Names r Matching Tolerance [0 Mateh to Existing
: o o
' o o Round Selected RS
I GIS|Cut Lines r |2 decimal places j Round
i~ don Elevation Data n
v Refch Lengths [ Generate RS Bazed on main channel lengths
' W taning's nalues - [only available when looking at a zingle reach)
' ¥ Bk Stations [ Starting RS Value: |0 |2decima| placﬂ
é N é - Create RS in kilometers | Create RS it meters |

Previoug | | Finizhed - Impart D ata | Cancel |

Hinh 3.27. Céc tuy chon khi nhap dir liéu mit cit va thudc tinh dix liéu ciaa ching

Sau khi tién hanh kiém tra cac di liéu s& nhap trong cac Tab mot cach can than, chon

Finished-Import Data dé nhap dit ligu.

Mot khi tat ca cac dir liéu GIS di duoc nhap thanh cong, luoc do cua chirc ning
Geomatric Data Editor s& hién thi mot lugc do dia ly cua hé théng song, nhu mé ta o

hinh 3.26, & d6 c6 thé xac dinh dwoc hé thdng séng, cac mit cét ciing nhu 13 cac tram
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séng voi cac thdng sé lién quan. Cac tly chon hién thi khac ciing c6 thé dugc truy

xuat d& dang tir meu View, sau khi d3 xem xét, chon Save.

¢ Geometric Data =RN=N X
File Edit Options View Tables Tools GISTools Help

Edim;ws Ele‘r:crh Sgorl‘-eaage g{;ﬁ'n_ Spt:;?gn RS @ Description : b El Plot WS extents for Prafile:
=—| @ p—@ O | (<1235
Junct -

Inline M /
Structure 2509.039

“4005.475

9999,38
8855.547"

{

45733.09

Lateral [ I
432440922,

Structure

l 95477
12953.05

5500.08

f

Storage 45836 .4

T
o
o

c IEEIE.99 4435799

MDETB. 37
35674.86 W

Vap193%84
.
Lmn 41356.54

Pararm.
Mianns _I

818407.67, 1565644.10

Storage

Hinh 3.28. Mang lwéi hinh hoc tao ra béi HEC-RAS tir cac dir liéu GIS
¢) Bién tap dir liéu dé tinh toan dong chay khdng 6n dinh (Unsteady Flow)

Pé c6 thé ap dung tinh toan dong chay khdng on dinh can phai xac dinh dugc cac diéu
kién bién va cac diéu kién ban dau, chon Edit | Unsteady Flow Data,1 bang s& xuat
hién cho phép tiy chon céc gié tri bién va gia tri ban dau cia mdi dong chay,o Tab
Boundary Conditions, chon dong chay can bién tap gia tri roi chon phan Flow

Hydrograph, dé tai s& dua vao gia tri dong chay dé 1am diéu kién bién.
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Flow Hydrograph

Hiver: 1 Heach: 1 HS: 5112258

i Readfrorm DSS before simulation Select D55 Tile ‘,3_,nd Fath |
File: |
Path: |

I| = Enter T able [rata time interval: |1 Day VI

— Select/Enter the Data's Starting Time Feference

7 Usze Sirmulation Tirme: Drate: I2USEP2009 Time: ID
' Fixed Start Time: Date:  [20SEF2009 2| Time: [0
Mo, Ordinates I Interpolate Mizsing Walues I Del Row I Ins Row I
Hydrograph D ata
I D1 ate Simulation Time Flows
[hours] [rm3/=]
1 195 ep20039 2400 00: 00 1.138
| 2 205 ep2009 2400 24:00 2.564
| 3 215 ep2009 2400 48:00 2118
| 4 225ep2003 2400 F2:00 1.302
5 235 ep2009 2400 96:00 1.132
E 245 ep2009 2400 120:00 1.09
7 255 ep2009 2400 144:00 1.045
=] 265 ep2009 2400 1658:00 0.993
=] 275 ep2009 2400 192:00 37746
10 285 ep2009 2400 216:00 114.542
11 295 ep2009 2400 240:00 12.51
12 205 ep2009 2400 264:00 3.092
13 01 0ct2009 2400 288:00 2.037
14 020ct2009 2400 31200 1.801
15 030ct2009 2400 336:00 1.627
16 040ct2009 2400 360:00 1.516
17 050ct2009 2400 384:00 1.434
18 OEOct2009 2400 A08:00 1.366
19 O070ct2009 2400 432:00 1.317
20 080ct2009 2400 456:00 1.259
21 090 ct2009 2400 4830:00 1.225
22 100ct2009 2400 504:00 1.196
23 110ct2009 2400 528:00 1.16E
24 120ct2009 2400 55200 1.219
25 130ct2009 2400 57E:00 1.596
26 140ct2009 2400 E00:00 1.135

kA onitor thiz hpdrograph for adjustments to computational time step

Tirme Step Adiustrment Options [M'Critical'’ boundary conditions]
’7 b ax Change in Flow [without changing time step):

bAin Flow: I kA ultiplier: I

Flot D ata I Ok I Cancel I

Hinh 3.29. Nhip céc thong sb vé dong chay

Chue niang Flow Hydrograph cho phép tién hanh nhap cac thong sé vé dong chay
nhu gia tri luu luong, thoi gian bat dau tinh toan mo phong. Véi cac dir liéu thu thap
duoc, nghién ctu tién hanh nhap cac thng tin bat dau tir ngay 20 thang 9 nam 2009
véi day du céc gia tri luu lwong dong chay theo ngay, sau khi nhap hoan chinh, chon
OK dé luu céac thong tin vira nhap. Tién hanh tuong ty Vi tat ca cac dong chay can

tinh toan mé phong.

Tab Initial Conditions cho phép géan gié tri dong chay ban dau, & day s& la gia tri luu
lwong dong chay vao ngay dau tién chon 1am ngay bat dau tinh toan méd phong, ngay

20 thang 9 nam 2009, gia tri dé sé duoc gan vao dong Initial Flow
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A Unsteady Flow Data - project2 - e |- 5
Eile Options Help
Boundary Conditions §ifilial Eanditions. [ ApploData |
Initial Flow Distribution M ethod
7 Use a Restart File Filename: I ﬂ

% Enter Initial flow distribution

Add RS... I

51122.52]40.22

Initial Elewation of Storage Areas

| | Storage drea | Initial E levation

1

Hinh 3.30. Gan gia tri ban dau caa dong chay

d) Tién hanh tinh toan dong chay khong én dinh

kich ban (plan) ang vai cac diéu kién muén mé phong.
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Compute dé tién hanh qué trinh md phong dong chay khdng on dinh.

Mot khi tit ca dix liéu hinh hoc va dit liéu dong chay da dugc nhap va kiém tra do

chinh xac, bat dau tién hanh mé phong, chon Run | Unsteady Flow Analysis, tao 1

Panh diu chon vao 3 chuong trinh dé tién hanh chay mé phong: Geometry
Preprocessor, Unsteady Flow Simulation va Post Processor. Tiép theo tién hanh thiét
lap thdng sé cho Simulation Time Window (thoi gian bat dau va két thic qua trinh mo

phong) va Computation Settings (cac thiét lap trong tinh toan) rdi nhan vao nat




A Unsteady Flow Analysis S
Eile Options Help

Flan : |Plan 01 Shart 1D |2
Geomety File : ||:|miect2 - |
Unsteady Flow File : ||:|miect2 - |

Plan Deszcription :
Programs to Bun EI
v Geometry Preprocessor
v Unsteady Flow Sirmulation
v Post Processar

Simulation Time Windows

Starting D ate: 205EPZ003 | Starting Time: [0
Ending Drate: 050CT 2009 | E nding Timne: 1]

Computation Settings

Computation Interval: 1 Day - | Hupdrograph Output [ntereal; 1 Day -

[ Computation Lewel Qutput Detalled Output Interval: 1 Day -
D55 Output Filenarme: |d:'\F'hun:\c"~data"mew1 Sproject. dss =

[ Mixed Flow Regime [see menu: "'Optionz/Mixed Flow Options ']

| | Compute I

Hinh 3.31. Cira s6 Unsteady Flow Analysis cia HEC-RAS

Khi qua trinh tinh toan da hoan thanh ma khong c6 bat Ki 16i nao phét sinh, c6 thé xem
Xét lai cac két qua sau khi tinh toan va md phong tir d6 xem xét kha nang tuy cai thién
két qua cuia mé hinh, diéu ndy c6 thé yéu cau viéc bién tap lai cac di liéu GIS hoic
tién hanh kiém tra ¢6 chinh xac cua cac dir liéu thu nhan dugc. Néu da hai 1ong voi
két qua dat duoc, xuit céc két qua tinh toan dugc sang GIS dé tién hanh thanh 14ap ban

d6 ngap lut
e) Xuit cac két qua cia HEC-RAS sang GIS

T giao dién chinh cua HEC-RAS chon File | Export GIS Data, mot ctra s6 tuong tur
hinh 3.30 s& xuat hién cho phép tly chinh rat nhiéu lva chon cho viéc xuat dit liéu
sang GIS. Chon tén va duong dan dé luu file RAS GIS Export, duong dan mic dinh sé
1a noi chira @6 an. Nhan vao nat Select Profiles to Export va chon tat ca cac profiles
(d6i véi dong chay khong on dinh, profiles s& 1a dit liéu timg ngay dugc md phong),
dit dau chon vao cac tly chon: Water Surfaces, Water Surface Extents va Velocity
( twong &g vai c&c tly chon mé phong bé mat nude, su lan truyén va tée do cia dong
nudc).
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Cubi cting nhan vao nit Export Data dé tién hanh xuét di lidu

GIS Export - — - - - - -

Export File: | d:\Phuochdatahnew project. R4S erport. sdf Browse ...
Reachesz and Storage Areas to Export

Select Reaches to Export. .. | FReaches [1/1]

| Storage Areasz (0/0)]

Fesultz Export Options
v wiater Surfaces v Bafater Surface Estents Select Profiles to Export ...
19SEPZ009 2400 20SEFP20039 2400

Flove Distribution [only averaged LOEB, Chan and BOB values available Additional Information

v “elocity I lece Thickness [where awvailable]
I Shear Stress

I Stream Power

Geometry D ata Export Options
v River [Stream] Centerlines

=ction Surface Lines Additional Properties

[T User Defined Cross Sections
[all 5's except Interpolated #5's]
™ Interpolated Cross Sections

FReach Lengths

E ank Stations [improves welacity, ice, shear and power mapping]
Levees

Ineffective Areas

Blocked Obstructions

M anning's n

f« Entire Cross Section
" Channel only

Rinlninicin

E=port Data | Cloze | Help |

Hinh 3.32. Cira s6 xuat dir liéu RAS sang GIS

3.2.4. Thanh lap ban d6 ngap lut trong HEC-GeoRAS

Thanh Iap ban d6 ngap lut dya trén két qua tir HEC-RAS s& dién ra voi 2 budc co
ban: (1) Nhap céc két qua tir HEC-RAS vao GIS nhu 1a cac 16p dbi tuong va (2) tién

hanh mé phong ban do.
a) Nhap cac két qua tir HEC-RAS vao GIS

Phai chuyén doi file voi dinh dang SDF vira dugc xuat tir HEC-RAS sang dinh dang

XML dé Geo-RAS c6 thé doc va x Iy, nhan vao nit % (Convert SDF to XML) trén
thanh cong cu ciia Geo-RAS, 1 théng bao nhu hinh 3.31 s& xuit hién cho phép chon
file SDF dé chuyén thanh XML.
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FEl] Canvert RAS Expart SDF to XML 28

RAS 50DF File:  D\Phuochdata'new1 final. RASexport. sdf =
RAS XML File:  D:\Phuochdatanew1 final RASexport.xml

ok J[ Cose |

Hinh 3.33. Chuyén ddi file SDF sang file XML

Tiép theo, chon RAS Mapping | Layer Setup, mét cira s6 & xuét hién cho phép thiét
lap cac tly chon  cho qua trinh tién xu 1y cua Geo-RAS. Nhap tén cua 16p ban do
s& tao vao New Analysis va chon dén file XML vira duoc chuyén doi tir file SDF, xac
dinh dit liéu nén dia hinh (¢ day c6 dang Grid) va dia diém luu cac két qua. Nhan OK,

maot ban dd mai s& xuét hién

.| Layer Setup for HEC-RAS E

Analysis Type
() BExisting Analysis fina
@ Mew Analysis finall
RAS GIS Export File
Temain
Terrain Type &) TIN @ GRID
@ Single . . . - - - - =
Termain  DAWPhuocidatanew DEM\socurcedam tf
) Multiple DTM Tiles Layer =
Output Directony O Phucchdata new 1 finall
Geodatabase finall .gdb
Rasterization Cell Size 30.287726456815| (map units)
[ oK ] [ Help ] [ Cancel ]

Hinh 3.34. Thiét Iap tuy chon xir Iy két qua ciaia HEC-RAS trong HEC-GeoRAS

Chon RAS Mapping | Import RAS Data, qua trinh ndy s& chuyén cac két qua phan
tich trong HEC-RAS sang cac lop d6i tuong, cac 16p duoc hinh thanh s& thé hién cho:
mat cat, thong tin vé duong bién, tc do dong chay, cac diém bd séng. Lép dix lieu
mit cat (“XS Cut Lines”) s& hién thi cac dia diém mat cét véi do cao mat nudc ung

v6i mdi mat cat va mai profile riéng. Lop dudng bién “Bounding Polygon” s& thé hién
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duong bién la da giac, duong bién nay s€ gidi han dién tich vung ngap, ngoai ra con

c6 cac 16p thé hién van tdc dong chay “Velocities” va diém b séng “BankPoints”.
b) M6 phéng ban dé ngap lut

M6 phong ban d6 ngap lut s& dugc tién hanh qua 2 bude co ban, (1)trude tién s& 13 mod
phong bé mat nudc (Water Surface Generation) dua trén cac mit cit va do cao bé

mat nudc va (2) tién hanh md phong ving ngap
- Water Surface Generation:

Chon RAS Mapping | Inudation Mapping | Water Surface Generation, mot ctra s6
nhu hinh 3.33 s& xuat hién cho phép lua chon profile bé mit nude dé tién hanh tao 16p
dir liéu bé mat nudc (trong dé tai profile nay (ng vai ngay tién hanh md phong), chon

profile ngay can mé phong, nhan OK.

Select Water Surface Profile

Max Wwi'S - OK
20SEP2009 2400

21SEP2009 2400

ZISEP2009 2400 E

Z5SEP2009 2400 Eres
SESEF2009 2400

57SEF2009 2400

2ESEP2009 2400 -

Ldd Qutput Layers Diraw Qutput Lawers

Smooth Floodplain Delineation [] Merge Floodplain Features

Hinh 3.35. Chon profile bé mit nwéc dé tién hanh xay dwng dix liéu TIN

Dit lieu TIN cta bé mat nudc s& duoc tao ra va thém vao ban dd voi tén « t
24SEP2009 2400” (g véi ngay chon 1a 24 thang 9 nam 2009).

- Floodplain Delineation

Chon RAS Mapping | Inundation Mapping | Floodplain Delineation Using
Rasters, mot ctra s6 s& xuat hién cho phép lua chon profile mit nude dé tién hanh mé

phong, chon profile ngay can mé phong va nhan OK.
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.| Floodplain Delineat

Select Water Surface Profile
19SEFZ2009 2400 QK
Z4SEP2009 2400
Z9S5EPZ2009 2400
D10OCT2009 2400
O4OCT 2009 2400
Cancel
Ldd Qutput Layers Draw Output Layers
Smooth Floodplain Delineation [] Merge Floodplain Features

Hinh 3.36. Chon profile dé tién hanh mé phéng ngap lut

Dit liéu TIN bé mat nudc s& dugc chuyén sang dang GRID dua trén su thay doi kich
thudc pixel cua raster. Khi qué trinh md phong hoan tat, cac 16p dit liéu mai s& duoc

thém vao ban d6 véi thong bao “Floodplain mapping completed successfully”.

Do sau va dién cua ving ngap s& dwgc thém vao ban dd véi lan luot tén « d
24SEP2009 2400” va “ b 24SEP2009 2400”. Két qua caa ban dd mé phong ngap lut
s& duoc hién thi nhu hinh 3.35. C6 thé dé dang nhan thay la dién tich tao boi cac mat
cit s& bao tron lay ving ngap, diéu nay cang phan anh tim quan trong trong cong tac

bién tap dit liéu, nhat 13 16p “Cross-Sectional Cut Lines”
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CHUONG 4. KET QUA NGHIEN CUU

4.1. Thanh lap ban a6 ngap lut
Pé xay dyng ban d6 ngap lut ha luu luu vuc séng Pak dé tai da st dung céc l6p dir

liéu nén: Pon vi hanh chinh, hé théng sdng sudi va tén cua cac dia danh.

Tur két qua tinh toan cho cac tran 1t ¢ng véi cac ngay 19, 24, 29 thang 9 va 4 thang 10
nam 2009 két hop véi 16p ranh gisi hanh chinh c6 sin tinh toan dién tich ngap cho
toan ving &ng vai cac cap do sau ngap lut khac nhau. Ban do cudi cing bién tap vai ti
I& 1:100,000 ¢ hé quy chiéu latitude/longtitude (WGS84, zone 48North) duogc thé hién
lan luot trong cac hinh 4.1 dén 4.4.

108°2'30"E 108°5'0"E

14°25'0"N

14°22'30"N
14°22'30"N

14°29'0"N

Chu thich
[ Ranh gi6i phuéng, xa DEM
[JRanh gisi tinh I 450-527

— Song Dék Bla [ 527 - 548 -
% D0 sau ngap (m) [7]548 - 568 8
& | [Joot-87 [ ]568 - 588 ~
= mmer-177 [ ses-608 by
[ Em177-286 Em60s-629 1 L\ean %
, M 286-635 EG629-650 © & '
107°55'0"E 107°5'7'30"E 108°0'0"E 108°2"30"E 108°5'0"E

Hinh 4.1. Ban d6 ngap lut ha luu luu vue song Pik Bla ngay 19 thiang 9 nim
2009
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107°55'0"E 107°57'30"E 108°0'0"E 108°2'30"E 108°5'0"E

14°25'0"N

14°22'30"N

Chu thich

[JRanh gi6i phudng, xa DEM

[ Ranh gisi tinh Em4s0-527 o %

—— Séng DAk Bla [ 527 - 548
f, D0 sau ngap (m) [ 1548-568
& | [10.0007-10 [ ]568-588
=1 mm1o-19 [ 588 - 608
S mmie-30 [ 608 - 629

, Mm30-64 1 629 - 650 % —
107"5'5'0"E 107"5'7'30"E 108°0'0"E 108“2"30"E

Hinh 4.2. Ban d6 ngap lut ha lwu lwu vue song Pik Bla ngay 24 thang 9 nim
2009

107°55'0"E 107°57'30"E 108°0'0"E 108°2'30"E 108°5'0"E

14°250'N
14°250'N

14°22'30"N

14°20'0"N

Chu thich

[ Ranh gi6i phuong, xa DEM o
[JRanh gioi tinh B 450 - 527
— Séng Pak Bla [ 527 - 548
g D6 sau ngap (m) []548-568 [
® [ []o.009-85 []568-588
S| mmes-17 [588-608
S| Em17-283 [ 608 - 629
, I 283-622 I 629 - 650
107°5|5'0"E 107°57'30"E 108°0'0"E

Hinh 4.3. Ban d6 ngap lut ha luu luu vire song Pik Bla ngay 29 thang 9 nim
2009
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107°55'0"E

=
=}
0
~
$

<
N

14°22'30"N

14°29‘0"N

Cha thich
[JRanh gisi phuéing, x& DEM

[JRanh gioi tinh I 450-527

—— Séng Pék Bla ) 527 - 548 =
£ Do sau ngap (m) [ ]548-568 =]
=3 I
® | []0.0007-85 []568-588 ~
=1 mmes-173 [71588 - 608 %
< -
o

| 17329 Eme0s-620 ¥
, E29-623 M 629-650 |

107°55'0"E 107°57'30"E 108°00"E 108°2'30"E

Hinh 4.4. Ban @6 ngap lut ha luu luu vue song Pik Bla ngay 04 thang 10 nim
2009

4.2. Panh gia dién bién ngap lut

Qua theo ddi cac ban d6 md phong mic d6 ngap lut cia ha luu luu vuce séng Dk Bla
thé hién qua cac ngay 19, 24, 29 thang 9 va 4 thang 10 niam 2009 c6 thé nhan thiy
rang ngap lut dién ra tai mot phan cua thanh phd Kon Tum, noi ha luu cua dong ik
Bla di qua, tap trung chi yéu tai cac phuong L& Loi, Théng Nhat, Nguyén Tréi,
Quang Trung, Quyét Thing va 1 phan cac xa Pik Ro Qua, Ngok Bay, Poan Két, Dik
Bla.

Nhin chung gitra cac ban dd ngap lut tng véi cac ngay khong c6 nhiéu sy thay do6i vé

d6 sau ngap 1a, tuy nhién vé dién tich ngap ciing c6 nhitng diém can cha y:
e Tong dién tich ngap c6 sy thay doi giira cac ngay :
= Ngay 19 thang 9 nam 2009: 4382.01 ha

= Ngay 24 thang 9 nam 2009 :4329.36 ha
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* Ngay 29 thang 9 nam 2009: 4511,7 ha
» Ngay 4 thang 10 nam 2009: 4506.3 ha

e Trong cac ngay 19 va 24 thang 9, dién tich ngap van chua anh huong dén xa
Ngok Bay va x3 Dak Niang tuy nhién dén sau ngay 29 thang 9 thi dién ngap da
lan dén mot phan cua xa Ngok Bay va Diak Ning, diéu nay cho thay 1i co chiéu

hudng tang trong cac ngay 29 thang 9 va 4 thang 10.

e Thanh ph Kon Tum niam ¢ dong bang ving triing nén kha ning xa 1i con rat

thap, muc nudc 1 rat tuong d6i cham.

e Théng ké dién tich ngap lut theo d6 sau trong 2 ngay tiéu biéu 24 va 29 thang 9
thé hién & hinh 4.5 cho thay mdi twong quan khong qué 16n vé dién ngép ciing

nhu d sdu ngap gitra cac ngay.

= Ngay 29-9-2009 Ngay 24-9-2009

604"

551

504

1™

45

40
E 35
=
@
8.30* !

| |
ST
| ] I 3
20 B8 o
| |
'y
1: | |
5 y
¥
h | |
10 v,
(1

5 * L -
9 3 ‘

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

Dién tich (ha)

Hinh 4.5. Thong ké dién tich ngap lut theo d sau trong ngay 24, 29- 9- 2009
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CHUONG 5. KET LUAN VA KIEN NGHI

5.1. Kétluan
Sau thoi gian nghién ctu wng dung bd md hinh HEC-RAS vao dé xay dung ban dd
ngap lut cho ha luu luu vice séng Pik Bla, tiéu luan da hoan thanh vé&i cac noi dung

chinh sau:

e Téng quan dugc phuong phap thanh 14p ban d6 noéi chung va phwong phap GIS
dé xay dung ban do ngap lut néi riéng. Xay dung quy trinh thanh 1ap ban do
ngap lut két hop giita tai lieu GIS va két qua md phong thity luc bang mo md
hinh HEC-RAS.

e Tiéu luan di ap dung thanh cong md hinh HEC-RAS Vi sy hd tro tir cong cu
HEC-GeoRAS dugc tich hop trong ArcMap dé tinh toan, md phong dién ngap,
d6 sau ngap tai ha luu luu vuc song Pak Bla ¢ng véi tran i ndm 2009 trong

cac ngay 19,24,29 thang 9 va 4 thang 10.

Viéc két hop giira cong nghé GIS va md hinh thuy luc HEC-RAS trong md phong
viing ngap lut ha Iuu luu vuc song Dak Bla 1a phuong phap c6 tinh chinh x4c va do tin
cay cao, thé hién duoc thé manh cua GIS va tng dung ciia md hinh thay hrc vao cong
tac nghién ciru ngap lut, 1am co s khoa hoc cho viéc quy hoach phong chéng 1i lut,

lya chon cé4c bién phap, thiét ké cac cong trinh khng ché 1.

Két qua thanh Iap ban d6 ngap lut ha luu luu vuc song Dik Bla s& 1a co s¢ thuc tién
quan trong cho cac nha hoach dinh c6 céi nhin tong quan vé tinh hinh ngap 1i anh
huong dén doi séng nguoi dan & Kon Tum, 14 théng tin can thiét dé théng bao cho
ngudi dan vé nguy co thiét hai do 1i lut & noi cu tra va san xuat, tir d6 co cac bién

phap han ché, giam thiéu thiét hai do 1i gay ra.
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5.2.  Kién nghi
Do gii han vé thoi gian, s liéu va kién thuc, bén canh cac két qua dat duogc thi tiéu

luan van con cac han ché sau:

e Tai liéu dia hinh thu thap dugc con han ché din dén chwa c6 nhiéu co s¢ dé

hiéu chinh cac sb liéu dja hinh chinh x4c hon.

e Chua c6 diéu kién tham gia nghién ctru va diéu tra thuc dia nén s liéu diéu tra
vét 1ii thyuc té con kha han ché tir d6 chi c6 thé danh gia i qua mé phong trong
nam 2009.

Kién nghi :

e Thu thap sé liéu do dac dia hinh, cac mat cat song, xay dung ban dd dia hinh
cho lwu vuc, nhat 13 viing ha Ieu hé thdng séng can phai co do chi tiét va chinh

xac cao hon

e Tién hanh thém nhiéu nghién cau vé cac tran 1 trong cac nam khac nhau, tao
co so khoa hoc cho céc nha quan ly c6 thé hoach dinh bién phap phong chéng,
giam thiét hai do mua 1l gdy ra, cong tac mo phong lil ciing co thé duoc tién

hanh trong thoi gian dai hon, cho d¢ chinh xac khi mé phong cao hon.

e C0 thé &p dung két hop GIS, m6 hinh thay luc véi cac dang md hinh dong chay
nhu SWAT dé ngoai cac gié tri nhu dién ngap, d6 sau ngap, toc do dong chay,
két qua dat duoc con bao gébm thém sy danh gia vé anh hudng caa céc nhan tb
tu nhién, con ngudi dén dong chay nhu sy boi lang va luong hoda chat sinh ra tir

hoat dong néng nghiép.
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