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LOI CAM ON

T6i xin chan thanh cam on Ths.Nguyén Vil Huy, can bo cong tac tai Vién Quy Hoach
Thuay Loi Mién Nam, nguoi dd hudng dan tdi hoan thanh bao céo tét nghiép. Cam on
thay da tan tinh chi bao, hd tro va dong vién toi trong subt qua trinh 1am béo céo.

Tbi ciing tran trong cam on Ban 1anh dao Vién Quy Hoach Thiy Loi Mién Nam d to
diéu kién cho tdi thuc tap tot nghiép tai co quan trong thoi gian qua. Dac biét toi xin
chan thanh cam on can bd cong tac tai Phong Quy Hoach Thuy Loi Pong Nam B¢ va
phu cin d3 trao d6i kién thuc, kinh nghiém quy bau ciing nhu chia sé tai liéu, dir lidu
dé toi hoan tat tot bai bao céo nay.

T6i xin guri 1o tri an sau sic dén thay PGS.TS. Nguyén Kim Loi, cd THS. Nguyén Thi
Huyén, thay Ks. Nguyén Duy Liém, thay Ks. L& Hoang Tu cling tat ca quy thay ¢ b
moén Truong Pai Hoc Nong LAm Tp. H6 Chi Minh. Cam on quy thay c6 da truyén dat
cho t6i nhitng kién thirc va gitp d& dong vién cho toi trong bén nam hoc vira qua.

Cudi cuing con xin cam on dén ba me da cham soc t6i, nudi day va ludn ludn dong vién

tinh than dé gidp con yén tam hoc tap.
Tp. HO Chi Minh, thang 6/2014
Ngd Thi Ngoc Tuyén
Khoa M6i Truong va Tai Nguyén

Truong Pai Hoc Nong Lam Tp.Hb Chi Minh
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TOM TAT
Dé tai: “Ung dung mo hinh MIKE 11 danh gia chét lugng nudc ha luu luu vyuc song
Pong Nai” di dugc thuc hién trong thoi gian thang 3/2014 dén hét thang 5/2014.
Phuong phap tiép can dé tai 1a ang dung GIS va mé hinh thay dong luc hoc truyén
chat MIKE 11 d&é mé phong chat luong nudce luu vuc ha luu song Pong Nai. Theo do,
cdng nghé GIS duogc tng dung dé phan tich sb liéu dau vao ciing nhu két qua dau ra
cua mo hinh; mé hinh MIKE 11 mé phong lan truyén chat nham danh gia dwgc mot
cach toan dién dién bién vé xam ngap man va chat luong nudc trong ving ha luu luu

vue song Dong Nai.

Két qua dat duoc 1a 12 xay dung duoc ban thong sé chat luong nudc cua luu vuc ha
luu séng Pong Nai. Két qua phan nao danh gia duoc chat lugng nudc cua luu vuc ha

Iru song Pong Nai va dua ra mot s6 bién phap kién nghi dé xuat.
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CHUONG 1. MO PAU

|.  Tinh cdp thiét ciia dé tai
Moi trudng sdng cua ching ta bao gdm nhiéu thanh phan quan trong va thiét yéu trong

d6 c6 moi truong nudc. Moi treong nudc bao gém co nguén nudC mat, nwdc mua,
nuée dudi dit va ngudn nuée bién. Do d6 tai nguyén nudc 1a mot trong nhitng yéu tb

quyét dinh dén su phat trién kinh té, x4 hoi cia mot viing hay maot 14nh thé quéc gia.

Hé thong song Pong Nai 1a mot hé théng séng 16n thir 2 tai mién Nam sau hé théng
s6ng MéKang. Hé thong song Dong Nai dong mot vai trd vd cling quan trong trong su
phat trién kinh té — xa hoi cta ca nude, dic biét 1a d6i voi vang kinh té trong diém phia

Nam.

Pay khong chi la ngudn nudc cung cap cho sinh hoat cua dan cu ma day con 1a ngudn
nuéc cung cip cho tudi tiéu, cdng nghiép, ndng nghiép, v.v cho cac tinh trong luu vuc.
Hién nay trén luu vuc c6 khoang 60 khu céng nghiép va khu ché xuat nam chu yéu
trén 6 tinh, thanh phé trong ving trong diém phia Nam. Péng gop tir cac hoat dong
san xuat céng nghiép trong luu vuc chiém khoang 58% tong GDP véi toc do ting
truong hiang nam 1a 15%. (Vién Quy Hoach Thay Loi Mién Nam, 2010. Bao céo giam
sat chdt heong nwéec DNSG).
Sy phat trién manh mé cua khu vuc, dic biét 1a vé cong nghiép hoa va hién dai hoa
d4 kéo theo nhu cau st dung nudc ting 1én nhanh chong, bén canh do, khu vuc van
con thiéu mot quy trinh xa thai va quan ly chat thai an toan, khéng anh hudng dén
moi truong. C4c nhan té ké trén da khién cho méi truong song trong khu vuce, dic
biét 1a méi trudng nudc 6 nhiém nghiém trong. Phét trién kinh té 1a bude di tat yéu
ctia mdi tinh thanh néi riéng cia mdi quéc gia néi chung nhung d6 1a khi né di doi
v6i mot moi treong phat trién bén ving.Sy phat trién manh mé cua khu vue, dic
biét 1a vé cong nghiép hoa va hién dai hoa da kéo theo nhu cau sir dung nudc ting
Ién nhanh chéng, bén canh dé, khu vuc van con thiéu mot quy trinh xa thai va quan
ly chat thai an toan, khong anh huong dén mai truong. Cac nhan té ké trén da khién

cho mdi truong séng trong khu vuce, dac biét 14 mdi truong nuéc 6 nhiém nghiém
1
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trong.Tir cac yéu té trén toi tién hanh nghién ctu dé tai: “Ung dung md hinh

MIKE 11 danh gia chit lwgng nwéc trén lwu vuc ha lwu séng Pong Nai”.

Il.  Muc tiéu tong qudt
= Ung dung md hinh MIKE11 danh gia hién trang thuc té chat

luong méi trudng nude cua luu vuc ha luu séng Pong Nai.

= Ung dung GIS dé xuat cé4c giai phap bao vé moéi trudng nudc.

I1l.  Ngi dung
» Gigi thiéu va tim hiéu vé md hinh MIKE 11.
= Duya trén mé hinh MIKE 11 va céng cu GIS d&& mé phong chat
lugng nudc.

= Pua ra cac bién phap va kién nghi.

IV.  Pham vi nghién ciru
= Viéc nghién xay dung so d6 toan ha luu luu vuc song Pong Nai- Sai Gon

dua trén mang luéi kénh sdng va hé thong cong trinh trong luu vuc. So dd
toan duoc xay dung cho phan ha luu sau cac ho trén hé théng song nhu sau
Tri An trén song Dong Nai, Dau Tiéng trén song Sai Gon.

= Lay bién luu luong tai 5 tram: Moc Hoa, Bén Pa, Tri An, Séng Bé, Dau
Tiéng. Bién lugng nhap luu tai cac kénh tng véi mot s6 nat. Lay myc nit

tai Vam Kénh va Viing Tau.
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CHUONG 2. TONG QUAN

|. Tong quan khu vuc nghién ciu:
1.1. Vang nghién ciru
Luu vuc s6ng Sai Gon — Bong Nai nam & Mién Nam Viét Nam véi dién tich
khoang 37.000 km?, bao gdm dat dai cua céc tinh ik Néong, Laim DPong, Binh Phudc,
Binh Duong, Pong Nai, Tay Ninh, TP. H6 Chi Minh va céc tinh Binh Thuan, Long An
véi téng dién tich luu vuc khoang 41.000 km? (dién tich thudc 14nh tho Viét Nam la

37.400 km?) va dan sb khoang hon 16 triéu ngudi.

Ving nghién cau la ving ha luu bao gém céc nhanh séng ving ha luu séng
Ddng Nai tinh tir chd hop luu séng Bé va séng chinh Dong Nai tir phia ha luu hd Dau
Tiéng trén séng Sai Gon, GO Dau Ha trén song Vam Co Pong, va tir Tan An trén séng
Vam Co Tay. Pay la ving thap va rong Ion, 13 noi tap trung dong dan cu sinh séng. He
théng sdng khu vuc ndy rat phuc tap, chang chit ndi vao cac song Dong Nai, Sai Gon,
va Vam Co qua cac sdng rach Rach Chiéc, Cay Khé, Can Giuoc, Cho Bém, Rach Tra-
Cai Thay, An Ha, Rach Tra - Cau An Ha, Nha B¢, Bong Tranh v.v...

Viing nghién ctu bao gom 6 tinh Tp. H6 Chi Minh, Binh Duong, T4y Ninh, Long An,
Ba Ria Viing Tau va Bong Nai xem Hinh 2.1. Trén luu vuc hién nay, tap trung khu
cdng nghiép va khu ché xuat nam chu yéu trén 6 tinh, thanh phé trong ving kinh té
trong diém phia Nam c6 mat do cao nhat trong ca nugc. O cac tinh khac, cd mot sb

khu cong nghiép méi ma gan day.
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Hinh 2.1. Vung nghién ciu
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1.2.  Ddc diém khi twong, thiy vin va xdm nhdp mdn

1.2.1. Pic diém mua
Pic diém muwa chung cho luu vuc song Dong Nai giam dan tir ving c¢é dia hinh cao t6i
khu vire dong bang va ¢ gia tri nho nhat & khu vuc ven bién. B4i véi khu vuc nghién
ctru lvgng mua trung binh mua kho giao dong tir 120 mm - 300 mm giam dan ra phia
ven bién xem Hinh 2.2, vi du tram Viing Tau mua kh6 112,2mm va tram Dau Tiéng
291,4 mm (xem Bang 2.1. Luong mua trung binh nam giao dong tir 1400 mm - 2000

mm theo xu huéng tang dan tir Ty sang Dong).
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Hinh 2.2. Bin d6 mwa trung binh mia khé luu vwe séng Pong Nai

Ban do mua trung binh mua kho . % Bk
Iuu vuc song Dong Nai
va viing phu can ven bién

Cam Pu Chia
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(“Nguon: Bdo cdo QHTLDNB thich img véi BDKH, NBD”, 2010)

Hinh 2.3. Bin dé mwa trung binh nam lwu viee séng Dong Nai

Ban do mua trung binh nhiéu nam
luu vue song Bong Nai
va viing phu can ven bién
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Cam Pu Chia
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(“Nguon: Bdo cdo QHTLPNB thich ing véi BDKH, NBD ”,2010)
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Bdng 2.1 Tram muwa tiéu biéu trong viing nghién cizu

ST Tén tram Trung Mua mwa (V-X) Mua khé (XI-1V)
l binh X (mm) % X (mm) %
nam

1 Bén Cat 1.600,1 1.356,3 84,8 243,8 15,2
2 Bién Hoa 1.804,7 1.541,5 85,4 263,2 14,6
3 Binh Ba 1.764,1 1.561,3 88,5 202,8 11,5
4 Binh Long 1.733,8 1.516,8 87,5 217,0 12,5
5 Cén Ding 1.810,9 1.536,0 84,8 274,9 15,2
6 Déu Tiéng 1.720,1 1.428,7 83,1 291,4 16,9
7 Go Diu Ha 1.705,9 1.429,9 83,8 275,9 16,2
8 L4 Budng (An Vién) 1.903,0 1.621,8 85,2 281,1 14,8
9 Long Thanh 1.888,4 1.637,7 86,7 250,7 13,3
10 Moc Hoa 1.476,3 1.207,0 81,8 269,4 18,2
11 Nha Be 1.964,1 1.715,0 87,3 249,1 12,7
12 Phuéc Hoa 1.911,2 1.634,4 85,5 276,8 14,5
13 S& Sao 1.825,4 1.543,3 84,5 282,1 15,5
14 Tan An 1.456,6 1.233,1 84,7 223,6 15,3
15 Tan Son Nhit 1.898,0 1.619,2 85,3 278,8 14,7
16 Tay Ninh 1.920,5 1.611,2 83,9 309,3 16,1
17 Thong Nhét 2.044,8 1.751,0 85,6 293,8 14,4
18 Tri An 2.091,2 1.801,9 86,2 289,2 13,8
19 Tic Trung 2.210,0 1.878,3 85,0 331,7 15,0
20 Viing Tau 1.477,4 1.365,3 92,4 112,1 76
21 Xuén Loc 2.067,0 1.805,5 87,4 261,5 12,6

(“Nguon: Bdo cdo QHTLPNB thich img véi BDKH, NBD”, 2010)
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1.2.2. Pic diém thiy vin
Dong chay trong khu vuc chiu tac dong manh mé& boi thuy tridu bién Pong, voi cac
yéu tb thuan loi nhu dia hinh thap, bang phang két hop véi hé thong sdong véi mat do
cao, chinh vi vay song triéu co thé truyén téi chan thac Tri An va ha luvu hd Dau Tiéng.

Mot sé dic trung chinh vé dong chay cua khu vire nghién ctru nhu sau:

e Thuy triéu truyén vao trong ving cé bién do rong (3,5-4,0 m), 1én xuéng ngay 2
lan (ban nhat triéu), véi hai dinh xap xi nhau va hai chan léch nhau kha 16n.
Thoi gian gitta hai chan va hai dinh vao khoang 12,0 -12,5 gio va thoi gian mét

chu ky triéu ngay 1 24,83 gio.

e Hang thang, triéu xuat hién 2 lan nudc cao (tricu cuong) va 2 lan nudc thap
(tridu kém) theo chu ky tring. Dang triéu luc cudong va luc kém ciing khac nhau,
va tri s6 trung binh cua cac chu ky ngay ciing tao thanh mot séng ¢ chu Ky
14,5 ngay véi bién do 0,30 - 0,40 m.

e Trong nam, dinh triéu ¢ xu thé cao hon trong thoi gian tir thang XI1 - 1 va chan
triéu ¢6 xu thé thap hon trong khoang tir thang VII - VIIIL. Budng trung binh cua
cac chu ky ntra thang ciing 1a mot s6ng cé tri s6 thap nhat vao thang VII - VIII

va cao nhat vao thang XII - 1.

e Triéu ciing c6 cac dao dong rat nho theo chu ky nhiéu nam (18,6 nam va 50-60

nam).

Nhu vay, thay triéu bién Pong co thé xem 1a tong hop cua nhiéu dao dong theo cac
s6ng vai chu ky ngan (chu ky ngay), vira (chu ky nira thang, nim), dén rat dai (chu ky

nhiéu nam).

Theo hé cao d6 Hon DAu, tridu ven bién Pong c6 muc nude dinh trung binh vao
khoang 1,1-1,2 m, cac dinh cao c6 thé dat dén 1,3-1,4 m, va muc nudc chan trung binh

tir — 2,8 dén — 3,0 m, cac chan thap xubng dudi — 3,2 m.

Nho ¢6 bién do cao tao ning lwong Ion, 10ng séng siu va d6 doc thap, thay triéu tir

bién truyén vao rat sau trén song. Trén song Dong Nai, thay triéu anh hudng dén chan
7
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thac Tri An, cach bién 152 km. Ctra s6ng Bé nam duéi thac Tri An 6 km ciing bi thiy
triéu anh huong vao chirng 10 km. Trén séng Sai Gon, thuy triéu anh huong dén tan
chan dap Dau Tiéng, tic vao khoang 206 km. Séng Vam Co DPéng bi triéu anh huéng
1én cao hon c4, chimg 250 km, nghia 14 trén ca thi xa Tay Ninh ciia nhanh Bén DPa va

bién gidi Viét Nam - Campuchia cta nhanh Prek Taté.

Song triéu truyén vao séng kha nhanh, véi toc @6 trung binh 20 - 25 km/h. Song, dé
truyén hét chang duong 250 km, mot séng triéu phai mat ching 12 gio, bang khoang
thoi gian gitta hai chan hay hai dinh. Tc do truyén triéu phu thudc chu yéu vao do 16n
con triéu (cuong hay kém) va dia hinh 1ong séng. Toc do t6i da ghi nhan duoc tir tai
liéu muc nudc quan tric dugc 1a khoang 40 km/h. Song triéu giam dan bién do khi
truyén vao song va tat han tai diém anh huong cudi. Néu khong xét dén anh huang do
dong chay tir thuong luu, thi cang vao sau, dinh triéu thdp dan va chan triéu ciing cao

dan.

Khi truyén vao soéng, do tac dong cua ngudn nudc ngot thuong lwu va hinh thai chung
cta long song (d6 doc, do udn khic, mat cat thay luc...), thay triéu bi bién dang dan ca
vé bién do 13n chu ky cac budc song, va diéu ndy anh hudng dén cac dic trung cua
triéu 1a muc nudc 16n nhat, nho nhat va binh quan. Cang vao siu trong séng, bién do
giam cang nhanh va thoi gian giita hai nhanh 1&n, xudng cang sai biét: Thoi gian triéu
lén cang ngan lai va thoi gian triéu xudng cang dai ra. Sé liéu thuc do tai cac tram doc

song cho ta cac két luan sau:

- Va0 mua kiét, do ngudn nuéc tir thuong luu vé nho, nén thay triéu anh huong manh
nhat, myuc nudc trén séng phu thugc chii yéu vao dao dong triéu. Do triét giam ning
lwong triéu, muc nudce dinh tridu giam dan doc séng. Tuy nhién, khi vao sau hon, do
d6 doc long song ting, dinh tridu lai c6 xu thé ting dan vé phia thuong luu nén luén
Xuat hién mot doan séng c6 muc nuéc thap nhat doc séng, duoc goi 1a ving diém udn

d6 doc mit nudc.

- Vao mua 1, do luu lugng thuong luu ting, xu thé chung 1a myc nudce dinh giam dan
tir thuong luu vé ha luu. Diém uén do doc mat nudc 10i dan vé phia ha luu.

8
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- Muyc nuée dinh cao nhit hang nim thudng xuat hién vao thang XII, 1 & ving gan
bién, anh huong triéu rat manh (tir ctra vao sau 20 - 30 km), va vao thang IX, X & viing
xa bién, anh huong triéu yéu hon (cach bién 150 km tré 1én). Poan chuyén tiép (50 -

100 km céach bién), muc nude dinh nam trong khoang thang X - XII.

- Khi truyén sau 1én thuong luu, ca moia kiét 1dn mua 18, su bién doi muc nuée dinh
triéu nhin chung 13 it hon so véi bién d6i muc nuéc chan triéu. Vi du trén song Pong
Nai, so sanh 3 tram Viing Tau, Nha B¢ va Bién Hoa cho thay, do ting giam muc nudc
dinh binh quén la -34 va +29 cm, trong khi d6 tang muc nudc chan la +42 va +110 cm.
Diéu nay c6 nghia la cang vao sau, chan triéu cang duoc nang cao. Ciing vay, néu luu
luong thuong luu vé cang I6n thi chan triéu s& duoc nang I1én cang nhiéu. Muc nuéc
chan thap nhat hang nim xuat hién vao khoang thang VII, VIII ¢ ving gan bién va

khoang thang V, VI & viing xa bién.

- Két qua tong hop 1a muc nudce binh quan ngay, binh quéan thang va binh quan nim
ludn ludn c6 do doc giam tir thuong luu ra bién. Diéu nay ndi Ién rang, di anh huong
triéu c6 manh dén nhu thé nao, thi xu thé chung 13 nuéc tir thuong luu van duoc
chuyén tai xuéng ha Iuu va vi thé, n6 quyét dinh dén d6 déc mat nuée trung binh, hay

cling c6 nghia 1a thé trung binh cua dong chay.

- Dang téng quat cua séng tridu ca nam cho thdy c6 su nang dan tat ca cac tri sé dinh,
chan va binh quan triéu tir mia kiét sang mua 1ii, cang 1én thuong luu cang rd, trong
khi bién d6 triéu lai giam khong nhiéu. Diéu nay cho thiy, dong chay li co tac dong
dén viéc nang cao muc nudc nhiéu hon 1a lam giam bién do tridu, tai cing mot vi tri.

Tuy nhién, tic dong ndy giam dan khi xuéng gan bién.

- Khoang tir thang VI - VIII khong nhiing 1a thoi gian thuong xuét hién muc nuéc
chan thap nhit trong nim ma ddy ciing 1a thoi ky cho muc nudc binh quan thip nhét.

Vi vay, tir thang VI - VIII 14 thoi gian tiéu thoat nudc thuan loi nhat trong nam.

Khi truyén vao noi dong, do khau do céc kénh rach nho, song triéu tit kha nhanh. Tuy
khoang cach cua cac kénh rach noi ¢ong so véi bién hay sdng 16n va khau dién cua

ching ma song triéu tit nhanh hay cham hon. Mot diém dang luu ¥ 13, khac vai triéu
9
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trén sdng I6n chi phu thudc vao moét ngudn triéu, triéu trong kénh rach noi dong nhiéu
khi dugc dua vao tir nhiéu huéng, doi khi nguoc han nhau, gay nén hién tuong giao
pha, léch pha triéu, va hinh thanh cac giap nudc. Trong ving sdng anh hudng triéu,
giap nudc la mot trong nhitng hién tuong dang luu y trong qua trinh khai thac va phat
trién ngudn nudc va long séng kénh cho cac muc dich khac nhau, tir céc cong trinh
tudi tiu (kénh, cdng, tram bom...), dén céc cong trinh giao thdng thay (cau, cang,

ludng lach...).

Do ning luong triéu giam nhanh, nguén nudc ngot bd sung it, myuc nude dinh triéu
trong dong ¢ xu thé thap hon nudc dinh triéu ngoai séng va muc nudc chan tricu
trong dong cao hon muc nudc chan triéu ngoai song. Bién do tridu, vi thé ciing tat
nhanh theo, va diéu nay khién cho muc nuéc binh quan trong hé thong kénh nang cao
hon. Vung c¢6 ché do thuy luc phtc tap nhat c6 18 13 ving triing tir Hoc Mén dén Bac

Bén Ltc, do triéu anh hudng tir hai ngudn, tir sdng Sai Gon va tir séng Vam Co Pong.

Trén hé thong kénh Doi-kénh Tau Hu va séng Can Giude, do tac dong truyén triéu tir
nhiéu hudng nén nhin chung ché d6 thity van-thuy luc trong khu vuc ndy cang tro nén
phtic tap. Do triéu cung ldc truyén tir séng Sai Gon vao qua cira Khanh Hoi va Tan
Thuan, tir séng Can Giudc 1én qua rach cay Khé va séng Can Giudc, tir séng Vam Co
Pong vao qua song Bén Lirc, ving kénh Poi - kénh Tau Hu - Bén Nghé - kénh Té
hinh thanh nhiéu giap triéu nghich hay léch pha, khién bién do triéu trén hai kénh nay
tat giam rat nhanh so voi cac cira va vi vay, ving trung tam quanh Bén P4, cau An
Ha... c6 myc nude trung binh cao hon han céc cira ra séng 16n vé ca hai phia song Sai
Gon va sdéng Vam Co Pong. Chinh ché do thuy van - thay lyc phirc tap nhu vay ma
viéc tiéu thoat nude d6 thi cho viing nay thudc cac quan 4, 5, 6, 8, 11... tro nén rat kho
khan.

Véi dang séng béan nhat triéu, thay triéu bién Pong tr né da 1am giam ning luong so
VGi s6ng nhat tridu. Tuy vay, nho c6 bién d6 giao dong cao, triéu bién Pong van co thé
tao nén song luu luong triéu manh, truyén sau 1én thuong luu va vao cac kénh rach,

tao nén cac pha chay xudi va chay nguoc co luu luong tuac thoi Ion, va day la hién
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tuong ndi bat cua ha luu Bdng Nai - Sai Gon ciing nhu ¢ Dong bang séng Ciru Long.
Luu luwong trung binh dong thoi cling chra mot bién doi dang séng véi chu ky nua
thang do tac dong cua séng tridu véi chu ky tuong Gmg giy ra. Khi c6 bién do dao
dong séng bang hoac 16n hon luu lueng trung binh chu ky thi ¢d thé 1am cho luu lugng
trung binh timg ngay d6i chiéu. S6ng nay tuy yéu nhung dién bién cham nén truyén di
duogc rat xa, cham bj tat, lan vao dén nhirg ving triing xa nhat trong hé théng kénh
rach noi dong. Trong mia kiét, trén dong chinh, nhitng dot séng am cua chu ky 15
ngay nude 1én khi duoc cong thém do dang cia nudc bién do gio thi co thé tao thanh
su giam nho rd rét cia dong nudc ngot chay ra cira séng va lam cho chat nhidm ban
(c6 thé 1a chua phén va chat doc hai do phan bon, thudc trir sdu tir dong, chat thai dan
sinh va cdng nghiép tir cac d6 thi va khu dan cu) bi tich tu khdng xa ra duoc lién tiép

trong mot sé ngay.

Trén hé thong kénh rach, luu lwgng séng ban nhat triéu rat 16n ¢ cac cura va khi vao
trong noi dong thi lai bi tat nhanh. Cira Tan Thuan bién do c6 thé téi +/- 500 m3/s
nhung khi vao dén cau Chit Y thi chi con +/- 100-200 m¥s va cau Nhi Thién Puong
+/- 5-20 m3/s.

Do hé théng kénh néi nhau theo kiéu chay vong, luu lugng song lan truyén tir ha du
theo cac hudng nguoc nhau va gan nhu triét tiéu tai diém giap triéu. O diém giap triu,
dao dong muc nudce tuy da giam nho dén téi thiéu so véi doc kénh, tuy van con giir su
dao dong véi bién do nhat dinh, nhung dong chay song thi hau nhu bj triét tiéu. Luu
toc tirc thoi & ddy nho hon han so véi hai bén, chi con luu lwgng trung binh chu ky

chuyén qua, trong khi d6, luu lugng song ra va vao tir cac phia van déu rat manh.

1.2.3. Tinh hinh xdm nhap min
Véi dac diém ty nhién thuan lgi, nhu 1ong séng sau, do dbc thap, bién do triéu 16n,
nudc min tir bién theo dong tridu xam nhap rat sau trén sdng vé phia thuong luu, dic
biét I trong cac thang giita va cudi mua khd (thang 111 - V). Min xam nhap sau trong
mua kiét xay ra ddng thoi véi mua kho khong mua kéo dai gay kho khan cho san xuat
ndng nghiép va sinh hoat ctia nguoi dan vung ha luu.

11
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Déi véi hién twong xam nhap man, dién bién cua dong chay tir thuong luu dong vai tro
quan trong. Chinh sy thay d6i luu luong thuong luu theo mua da quyét dinh ranh man
trong mua 1 va kiét trén cac song. Khéng nhiing thé, su nhay cam caa man véi luu
luong thuong luu con thé hién ca ¢ nam c6 mua kiét nhiéu hay it nuéc. Sy dao dong
ranh xdm nhap man do thay d6i dong ngudn 16n hon nhiéu so véi cac nguyén nhan

khac nhu sy bién d6i cua thay triéu, gié chudng hay mua ha luu...

Trong diéu Kién tu nhién (trudc nim 1983 trén séng Sai Gon va trude nam 1989 trén
song Pong Nai), trén song Pong Nai, man 1 g/l trung binh hang nam co6 thé 1én dén
cau Pong Nai (117 km tir cira), man 0,3 g/l ¢6 thé 1én dén Bién Hoa va man 0,1 g/l co
thé vuot qua tram bom Héa An vai km. Trén song Sai Gon, man 1 g/l c6 thé 1én dén
Tuong Binh Hiép (145 km tir cira, trén vi tri tram bom Bén Than 2-3 km), man 0,3 g/l
c6 thé 1én dén ap Thuan va man 0,1 g/l ¢6 thé 1én dén Bén Pong. Trén song Vam Co
Pong, min 1 g/l c6 thé 1én dén cira kénh Trang Bang (165 km tir bién), 0,3 g/l 1én dén
GO Dau Ha va 0,1 g/l 1én dén ap Giita. Nhitng nam kiét lich su, ranh gii nay c6 thé
lén cao thém ching 10 km. Nhu vay, man 1 g/l ¢d thé anh huong truc tiép dén tram
bom Hoéa An va Bén Than néu khong c6 céac bién phap gia ting dong chay vao mia
Kiét.

Sau khi ho Dau Tiéng van hanh vao nam 1985, tinh hinh xAm nhap man trén séng Sai
Gon chua c6 bién ddi gi 16n. Tuy nhién, do luong nuéc thira va héi quy tir hd Dau
Tiéng qua khu tudi kénh Tay, ma nhimg nim qua, nguén nuéc sdong Vam Co Pong
duoc cai thién mot cach rd rét, ranh gigi xdm nhap man vao mua kiét dich xudng ha

Iru 10 -12 km (tir trén Hiép Hoa xudng dudi cira kénh An Ha).

Tac dong caa hd Tri An thi 16n hon han. Cac két qua khao sat man trong nhitng nim
qua cho ta thay ranh man 4 g/l da bi day I0i xudng ha luu 20 - 25 km (trén Cét Lai 3 -

5 km) va man 1 g/l ludn dudi Long Tan (cach Bén G6 10 km).
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Bdng 2.2 Ranh mén 1g/l va 4g/l trong diéu Kign tw nhién

Pong Nai Céau Pdng Nai 117 +10 Long Dai 107 +6

Sai Gon Tuong Binh Hi¢p | 123 £12 Cira Rach Tra | 113 8

Vam Co Dong | Cura K.Trang | 138 15 Hiép Hoa 123 10
Bang

(“Nguon: Bdo cdo QHTLDNB thich iing véi BDKH, NBD ”,2010)

Bdng 2.3 Ranh mdn 1g/l va 4g/l sau khi c6 hé Ddu Tiéng, Tri An va Thic Mo

DPong Nai Duéi Long 103 +2 Du¢i Long 95 +2
Dai Hoa
Sai Gon Téan Thoi Hiép 110 +3 Thanh My Tay 100 +3
Vam Co Ap Pinh 123 45 Luong Hoa 110 45
Dong

(“Nguon: Béo cdo QHTLDNB thich iing véi BDKH, NBD”, 2010).

Bdng 2.4 Thei gian duy tri mén trén 4g/1 trén séng chinh trong diéu kién tw nhién.

Cat Lai Pong Nai 01/1 300V 5 thang

Nha Bé Pong Nai 15/X11 20/VI 6 thang
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Pha An Sai Gon 20/11 20/V 3 thang
Can Giudc Rach Cat 20/XI1 30/VI 6 thang
Cho Dém Cho Pém 10/1 20/V1 5 thang

Bén Lirc Vam C6 Tay 10/11 10/VI 4 thang

(“Nguon: Bdo cdo QHTLPNB thich ig véi BDKH, NBD”, 2010).
1.3.  Bia hinh va hé théng séng kénh

1.3.1. Pic diém dia hinh
Viing nghién ciru c6 dia hinh dang dia hinh dong bang, véi cao d6 bién ddi cao do dia
hinh tir vai chuc mét xudng dén dudi 1 m, véi dic trung chung 1a kha bang phang.
Hinh 2.4. Phan bé dg cao ving nghién ciu
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1.3.2. Pac diém song kénh
Cac sdng chinh khu vuc nghién ctu bao gdm Séng Bong Nai tir ha luu hd Tri An cho
dén cira Soai Rap, c6 chiéu dai 150 km. Soéng di qua ving dong bang, 1ong song rong,
sdu, d6 doc nho, thay triéu anh huéng dén chan thac Tri An. Cac phu luu chinh chay
vao song Pong Nai ¢ ha luu vé bén phai ¢ sdng Bé, sdng Sai Gon va song Vam Co,
bén trai hau hét 1a cac sudi nho ma dang ké hon ca la sdng L& Budng. Sdng Sai Gon
tinh tir ha luu ho Dau Tiéng dén cira song dai xap xi 148km va 204km tsi Bién. He
théng séng Vam Co la tén goi chung tir sau hop luu caa hai con sdng Ion 1a Vam Co
Pong va Vam Co Tay. Pay 1a hai con séng dién hinh caa séng ving anh huong tricu
véi cac nép udn déu dan léch tdm mot duong thang ndi tir diém cudi bi anh huéng
triéu dén cira. S6ng Vam Co Pong c6 dién tich luu vuc 6.155,49km?, chiéu dai 283
km. Séng Vam Coé Tay c6 dién tich khoang 6.983,71 km?, chiéu dai 235 km. Sau khi
hop luu, doan séng chung c6 chiéu dai 36 km va do ra dong chinh Pong Nai tai diém

gan ctra Soai Rap.

Vung nghién ciru c6 hé thong kénh kha day. Sau Nha Bé, song Pong Nai toa thanh hai
phan luu chinh la song Nha Bé va song Long Tau. Song Nha B¢ kha rong (tir 1.000 -
1.500 m & doan trén va 2.000 - 3.000 m & doan dudi) nhung nong (10 - 20 m). S6ng
Long Tau hep hon nhiéu (200 - 400 m) nhung rat sau (30 - 40 m). Tau bé ¢ trong tai
I6n thuong ra vao sdng Long Tau. Noi song Nha Bé va Long Tau la mang ludi séng
nho, ngan, chang chit. Ngoai ra, viing kep giita séng Sai Gon-Nha Be tir hé théng kénh
Bén Muong - Lang The néi lién voi hé théng Rach Tra - Thay Cai - An Ha - kénh
Xéng va Vam Co Pong - Vam Co tir kénh Trang Bang dén cira song Vam Co, ciing 1a
viing c6 hé théng kénh rach day va ché do thay vian — thuy luc phuac tap. Bi véi ving
tiéu Tay - Nam TP.HCM, cac hé théng sdng Sai Gon - Vam Co Pong va song Bén
Lic - Kénh Doi, Lo Gbm Tau Hua, Bén nghé - Kénh T¢, Rach Cay Kho - Rach Can
Giudc - Rach Cét... 1a nhiing hé thong song kénh déng vai trd quan trong trong giao

théng thuy va tiéu thoat nudc.

Séng Bén Luc co6 chiéu dai ching 20 km, rong 50 - 70 m, ndi véi Kénh Doi, Lo Gém

Tau Hu, Bén Nghé - Kénh Té ¢ vi tri dau séng Can Giudc. L6 Gém Tau Ha, Bén Nghé
15
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& phia Bac va Kénh Doi & phia Nam 1a hai kénh chay song song nhau truéc khi nhap
vao sdng Chg Bém dé ndi sdng Sai Gon véi sdng Bén Lic, ¢d chiéu dai khoang 15 km
va chiéu rong mdi kénh tir 25 - 40 m. Hai kénh lién hé véi nhau bang cac doan kénh
ndi, gap nhau tai cau Chir Y va cau Nguyén Vin Cur, dé roi tach thanh hai nhanh ré
vao sdng Sai Gon & hai cira Khanh Hoi (k&nh Bén Nghé) va Tan Thuan (kénh Té).

Gan hai cira, ca hai kénh déu mo rong khong duéi 100 m.

Séng Can Giugc chay theo hudéng tir Bac xudng Nam va tach thanh nhiéu nhanh nho
ndi vai hé théng Kénh Doi - Kénh Té, trong d6 Rach Cay Kho va sdng Can Giudc la
hai tryc chinh c6 tam quan trong hon ca. Nhitng séng nay c6 chiéu rong tir 200 - 500
m, sau 5 - 10 m, 1a nhitng tuyén giao thong thay quan trong néi DPBSCL vé4i TP.HCM

va ra bién.

Ngoai ra, phai ké thém mot s6 kénh dao va kénh ty nhién nhu hé théng Vam Thuat -
Rach Cat - Tham Luong - Kénh 19/5, Kénh C, Rach nudc Lon,... ciing la nhitng kénh

dan nudc, tiéu chua, tay rira 6 nhiém va giao théng thay khé hiéu qua.
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Hinh 2.5. H¢ théng sdng kénh vung nghién cru
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1.4.  Phin b6 din cu

Vung dy an c6 ty 1é do thi hda cao nhat ca nudc va toe do d6 thi hda kha nhanh,
dan sé thanh thi chiém 52,19% (ca nudc la 29,6%), trong d¢6 Tp.HCM co ty Ié do
thi hda cao nhat véi 83,18%, tiép dén la Ba Ria-Viing Tau 49,85% xem Bang 2.5,
t6ng sé dan phan b xét theo cap quan huyén caa khu vuc & mie d6 giao dong cao
dic biét 1a thanh phd 16n nhu Tp HO Chi Minh, Bién Hoa, va Tha Dau Mét, cu thé
giao dong tong sé dan theo cap quan & cac thanh phd nay tir 358.641 - 821.930
ngudi xem. Sy chénh léch vé mat phan bé con duoc thé hién trong vai tong sé dan
theo cp huyén & cac tinh chi giao dong ¢ muc 40.083 - 109.781 ngudi & cac huyén
xa thanh phé nhu Moc Hoéa cia Long An hay Phl Gi4o cua Binh Duong, ¢ c4c
huyén nay nguoi dan cha yéu dya vao néng nghiép 1a chinh, chinh vi vay mutc do

thu hut lao dong khdng cao.
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Bdng 2.5 Phan bé dén cu theo thanh thi va ndng thon

1 Tay Ninh 4.039,66 | 1.075.341 266 167.910 | 907.431 15,61

2 | Binh Duong | 2.695,22 | 1.619.930 601 512.908 | 1.107.022 | 31,66

3 Dong Nai 5.907,24 | 2.569.442 435 858.894 | 1.710.548 | 33,43

4 | BRia-VTau | 1.989,50 | 1.011.971 509 504.508 | 507.463 49,85

5 TP.HCM 2.095,00 | 7.396.446 | 3.531 |6.152.262 | 1.244.184 | 83,18

6 Long An 4.493,80 | 1.446.200 322 255.200 | 1.191.000 | 17,65

Hinh 2.6. Phan bé khu dén cw trong khu vec nghién citu
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Hinh 2.7. Téng sé dan trong khu veec nghién cizu, 2010
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1.5.  Phdn bé khu cong nghiép

Hién trang phan bé ctia khu céng nghiép: Cac khu cong nghiép ¢ TP.HCM, Pdng Nai,
Binh Duong, Ba Ria-Viing Tau... 1a mang tinh chat cua nhitng khu céng nghiép tap
trung vai dién tich mdi khu trén 100 ha, con lai 1a cac co s& cng nghiép quy mé nho,
nam phan tan vai dién tich tir 1 - 10 ha, tham chi dudi 1 ha. Cac khu cong nghiép tap
trung quy mé 16n trong ving DNB hién nay c6 thé ké dén 1a Thu Bac, Tan Thuan,
Linh Trung... (TP.HCM), Bién Hoa 1, Bién Hoa 2, Go Dau, Amata, Nhon Trach 1,
Nhon Trach 2...(tinh Dong Nai), Séng Than, Binh Hoa, Viét Nam - Singapore, Tan
Dinh...(tinh Binh Duong), My Xuan, Phi My, Cai Mép, Long Son, Long Huong...
(tinh Ba Ria - Ving Tau). Hi¢n tai da c6 160 khu cong nghiép va 172 cum cong
nghiép duoc thanh 1ap véi tong dién tich 1én dén gan 80.000 ha.

Tuy nhién, ngoai trir mot s6 khu cdng nghiép tai Bong Nai, Ba Ria - Viing Tau, Binh
Duong va TP. HCM, ty 18 lap day caa nhiéu khu cong nghiép trong ving hién rat thap,
chi dat khoang 20-30% (chua c6 sé liéu thong ké day du).
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Bdng 0.6 Thong ké cum va khu cong nghiép theo sé Iwong va dién tich

1 Tay Ninh 12 7 8.933,00 8.174,97
2 Binh Duong 33 19 12.073,15 | 10.773,15
3 Pong Nai 30 36 11.106,32 | 9.573,67
4 Ba Ria-Viing
. 14 24 9.840,36 8.876,94
Tau
5 TP. H6 Chi
_ 19 24 6.424,13 4.805,98
Minh
6 Long An 23 10 12.400,46 | 9.515,46
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Hinh 2.8. Phan bé khu céng nghiép nam 2010
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Ving Mghién Gliu

1.6.  Cdc yéu to tic dpng dén chit lwong nwdc trong lwu vie

1.6.1. Céng trinh Kiém soat ngudn nuéc
Trén luu vuc song Pong Nai — Sai Gon ¢6 nhiéu cac cdng trinh thay dién, thay loi ma
hoat dong cia ching c6 thé gay tac dong dén chat lugng nuéc. Céc cong trinh trén

dong chinh ¢6 anh huong 16n dén chat lugng nuwdc mat trong luu vuc bao gom:

Ho chira Tri An c6 luu lwong binh quén cac thang mua khé xa xudng ha luu ting thém
tir 180 — 200 m¥/s. Do vay, bién min 4 g/l da bi day I0i tir cau Bong Nai xudng dén
Cat Lai, tao diéu kién ngudn nudc cap cho khu vue Bién Hoa dugce dam bao hon, dong
thoi viéc ldy nudc phuc vu san xuat ndng nghiép hai bén song ciing duoc mé rong

thém.
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Ho Dau Tiéng trén séng Sai Gon c6 dién tich tudi truc tiép 12 62.000 ha. Ngoai ra, hd
con c6 thém nhiém vu xa boé sung ngudn nuéc cho song Vam Co Pong dé tudi cho
dién tich 40.000 ha.

Ho Thac Mo & thuong luu song Bé, luu lwgng binh quan cac thang mua khé xubng ha

luu tang tir 55 — 65 m?/s.

Cong trinh thay dién Can Pon, bac thang thir 2 trén song Bé, ¢ luu lwgng dam bao

vao mua khé 1a 71,3 mé/s.

Cong trinh thuy dién Srok Phu Miéng, bac thang tha 3 trén séng Be, khoi cong xay
dung nam 2004 va hoan thanh nam 2008.

Hé théng cong trinh thuy dién Ham Thuan — Pa Mi nam & trung luu song La Nga
dugc xay dung tir nam 1996 va hoan thanh vao nam 2000, 1am tang luu luong xudng

ha luu vao mua kho tir 30 — 35 m¥/s.

Ngoai ra trén luu vuc hién da va dang xay dung nhiéu cong trinh thay dién 16n nhu
Dai Ninh (d4 hoan thanh), Dong Nai 2, Pong Nai 3 (dang tich nudc) va Dong Nai 4
trén ving thuong luu song Pong Nai, Bao Loc trén ving thuong luu va Ta Pao ¢ trung
luu séng La Nga, Phudc Hoa trén song Bé. Cac cong trinh nay dang trong giai doan thi

cong va s€ dua vao van hanh trong thoi gian toi.

Ven soéng Sai Gon dang hinh thanh hé théng dé ngan 1i triéu khu vuc Hoc Mén, Thu
Puc cia TPHCM, hé théng ngian min Ong Kéo ven song Pong Nai cua tinh Pong
Nai,.... Ngoai ra con c6 cac hé théng thuy loi da duoc dwa vao str dung nhu Hoc Mon —
Bac Binh Chanh vira cdp nudc tudi, vira ngin ngap lii tridu, tiéu Gng va ngin man, hé

théng kénh Rach Chanh — Bic Pong, Rach Tram — My Binh cua tinh Long An,...

1.6.2. Hoat dong phat trién, san xuit ciia con ngudi
Luu vuc song Bong Nai — Sai Gon 1a noi tap trung céc trung tdm kinh té va dan cu 16n
nhét cua ca nude nhu TpHCM, Bién Hoa, Binh Duong,.... Ngoai ra trong viing con ¢d
nhiéu khu cdng nghiép tap trung nhiéu trong Ving kinh té trong diém phia Nam ma

chu yéu nam trong viing ha luu vuc thudc dia ban TpHCM va céc tinh Bong Nai, Binh
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Duong va Ba Rja — Viing Tau,... Do d6 van dé 6 nhidm ngudn nudc do cac hoat dong

phét trién xay ra rat manh mé trong luu vuc, ¢ thé ké dén mot s cac hoat dong sau:

Sy phét trién manh mé& khu vuc ndng nghiép, cay cong nghiép ving thuong luu dan

dén viéc str dung nhiéu phan bén, thudc trir sau.
Hoat dong nudi trong thity san trén hd Tri An, ciing nhu doc song Pdng Nai, Vam Co.

San xuét cdng nghiép: Cac khu cong nghiép khu vuc Bién Hoa d6 nuéc thai theo céac
sudi nude thai va do vao song Céi — Bién Hoa, chay ra song Pong Nai 1am cho nuéc
séng bi 6 nhiém. Ngudn thai cac khu cong nghiép ven Quéc 16 51 1am 6 nhiémsong
Thi Vai, cac khu cong nghiép ving Nam Binh Duong va TpHCM lam 6 nhiém céc
kénh, sdng nhanh cia séng Sai Gon, cac khu cong nghiép khu vuc Pac Hoa, Bén Luc
dang lam 6 nhiém cac kénh rach chi luu song Vam Cé Pong,...

Nuéc thai d6 thi nhu nudc thai tir hé théng kénh tiéu thoat cia TpHCM nhu kénh
Tham Luong — Bén Cat, Tan Hoa — Lo Gém, Nhiéu Loc — Thi Nghe, Kénh Doi —
Kénh T¢,... cling nhu tir thanh phé Bién Hoa, thi x& Tha Dau Mot lam ting thém mirc
d6 6 nhiém cho song Sai Gon va Pong Nai.

Téc d6 do thi hda va dan sé ting nhanh trong ving.

Nan pha rimg dau nguon trude day da lam mat 16p tham thuc vat ty nhién, giam bé
mat che phu, gay ra hién twong x6i 16 bé mat va lam suy thoai ngudn nudc mit trong
Iuu vue.

Hoat dong giao théng thay ngay cang nhiéu, gay ra nhiéu tac dong xau dén ngudn

nudc mat trong vang (x06i 16 bo, chét thai, sy ¢6 tran dau,...) nhat 1a khu vyc ha luu.
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Il. Téng quan hé théng théng tin dia li (GIS).

2.1. Dinh nghia.

La mét hé théng thdng tin ma né sir dung dir liéu dau vao, cac thao tac phan tich,
co so dir liéu dau ra lién quan vé mat dia 1i khong gian, nham tro gitp viéc thu
nhan, luu trit, quan Ii, xir Ii, phan tich va hién thi cac théng tin khdng gian tir thé
gidi thuc dé giai quyét cac van dé tong hop théng tin cho cac muc dich cua con
nguoi dit ra, nhu 1a: hd trg viéc ra quyét dinh cho van dé quy hoach, quan ly, sir

dung dat, tai nguyén thién nhién v.v.

2.2.  Ljch si phit trién.
Hé thong thong tin dia ly (GIS - Geographic Information System) 12 mot nhanh
cua cong nghé thong tin, duoc hinh thanh vao nhitng nim 1960 va phat trién rong rai,
phd bién trong nhimg nam gan ddy. GIS ngay nay 1a cong cu hd trg cac nganh khoa

hoc, kinh té - xa hoi, an ninh quoc phong cia nhiéu quéc gian trén thé gigi.

2.3.  Cidc thanh phdn chinh ciia GIS
V& thanh phéan caa GIS thi tiy vao quy md tng dung cua GIS ma ta c¢6 s thanh
phan twong tng 1a 3, 4, 5 hodc 6. Nhung thuong thi ta xem GIS c6 4 thanh phan co
ban: Phan cung, Phan mém, Co s dit liéu dia 1y, Co s tri thic chuyén gia (con
nguoi).
2.3.1. Phan ctng.
Bao gém hé théng may tinh va cac thiét bi ngoai vi ¢c6 kha nang thyc hién
céc chtrc nang nhép thong tin (Input), xuat thong tin (Output) va xir Iy thong tin cia

phan mém. Hé thong ndy gém c6 mdy chu (server), may khach (client), may quét

(scanner), may in (printer) dugc lién két v6i nhau trong mang LAN hay Internet
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2.3.2. Phan mém.
Di kém véi hé thdng thiét bi trong GIS & trén 1a mot hé phan mém co téi thiéu 4

nhém chirc nang sau day:

- Nhap thong tin khong gian va thong tin thudc tinh tir cic ngudn khac nhau.

- Luu trit, diéu chinh, cap nhat va to chic cac thong tin khong gian va thong tin
thudc tinh.

- Phan tich bién d6i thong tin trong co s& dir liéu nham giai quyét cac bai toan
t6i wu va mé hinh md phong khong gian- thoi gian.

- Hién thi va trinh bay thong tin dudi cac dang khic nhau, v6i cac bién phéap
khac nhau.

Phan mém dugc phan thanh ba 16p: h¢ diéu hanh, céc chuong trinh tién ich dac

bi¢t va cac chuong trinh ing dung.

2.3.3. Co so dir liéu dia ly.

GIS phai bao gom mot co sé dit liéu chira cac thong tin khong gian (thong
tin dia ly: cdp toa d0 x, y trong h¢ toa do phéng hoac dia 1y) va cac thong tin thudc
tinh lién két chit ché v4i nhau va duoc t6 chirc theo mot ¥ d6 chuyén nganh nhét
dinh. Thot gian dugc mod td nhu mot kiéu thudc tinh dic biét. Quan hé duoc biéu

dién thong qua thdng tin khéng gian va thudc tinh.

2.3.4. Co s6 tri thirc chuyén gia (con nguoi).

La thanh phan quan trong nhat. Can phai c6 mot doi ngii duoc dao tao cin
ban vé may tinh, 1ap trinh, quan Iy co sé dit liéu va thuc hién cac thao tac sb hda, quan
ly va két xuat dir liéu theo yéu cau. Nhitng ngudi lam cong tac quan ly hé thdng thong
tin dia ly can phai c6 kha niang nhan dinh vé tinh chinh xac, pham vi suy dién théng tin

va két ndi cac mang thdng tin trong hé thong
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Hinh 2.9. Céc thanh phan ciia GIS (phéng theo Shahab Fazal, 2008)
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2.4, Mo hinh dit liéu cia GIS.

2.4.1. M0 hinh Vector.

Céu trac vector md ta vi tri va pham vi clia cac ddi tugng khong gian bang toa
do cung cac két hop hinh hoc gém nut, canh, mdt va quan h¢ gitta ching. V& mat hinh
hoc, cac d6i tuong duoc phan biét thanh 3 dang: d6i tuong dang diém (point), doi
tuong dang duwong (line) va d6i twong dang ving (region hay polygon). Piém duogc xé4c
dinh béng mot cip toa dd X,Y. Puodng 1a mdt chudi cac cip toa do6 X,Y lién tuc. Vung
1a khoang khong gian dugc gidi han bdi mot tap hop cac cap toa do X,Y trong do diém
dau va diém cubi trung nhau. Vé4i ddi tuong ving, cu trac vector phan anh dudng
bao.

Céu trac vector c6 uu diém 14 vj tri caa cac ddi tugng duoc dinh vi chinh xac (nhét
1a cac d6i tuong diém, duong va duong bao). Cau tric nay gitp cho ngudi s dung dé
dang bién tap ban d, chinh sira, in 4n. Tuy nhién céu tric nay c6 nhwoce diém Ia phac

tap khi thuc hién cac phép chong xép ban do.
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2.4.2.

Mo hinh Raster.

C6 thé hi€u don gian 1a mot “anh” chtra cac thong tin vé mot chuyén de.

Mo phong bé mat trai dat va cac d6i tuong trén d6 bang mot ludi (déu hoic khong

déu) gdm cac hang va cot. Nhitng phan tir nho nay goi 13 nhitng pixel hay cell. Gia tri

cuia pixel 1a thudc tinh cua d6i tugng. Kich thudc pixel cang nho thi dbi tuong cang

duge mé ta chinh xac. Mot mit phang chia diy cac pixel tao thanh raster. CAu tric

nay thuong duoc ap dung dé mé ta cac d6i twong, hién twong phan b lién tuc trong

khong gian, dung dé luu giir thong tin dang dnh (anh mat dat, hang khong, vii tru...).
Mot s6 dang mé hinh biéu dién bé mit nhu DEM (Digital Elevation Model), DTM

(Digital Terrain Model), TIN (Triangulated Irregular Network) trong CSDL ciing

thudc dang raster .

25.  Chirc nang cua GIS:

Mot hé théng GIS phai dam bao dugc 6 chire nang co ban sau:

Capture: thu thap dir liéu. Dix liéu c6 thé lay tir rat nhiéu nguon, c6 thé
ldy ban d6 gidy, anh chup, ban do so...

Store: Iuu triv. Dit liéu c6 thé duoc luu dudi dang vector hay raster
Query: truy van, tim kiém. Nguoi ding c6 thé truy van thong tin d hoa
hién thi ban do.

Analyze: phan tich. Pay 1a chirc ning hd tro viéc ra quyét dinh cua
nguoi ding. Xac dinh nhitng tinh huéng cé thé xay ra khi ban d6 c6 su
thay doi.

Display: hién thi ban d6.

Output: xuat dir liéu, hd tro viéc két xuat dir liéu ban b dudi nhiéu dinh

dang: gidy in, website, anh, v.v.

2.6. Ung dung ciia GIS:

Hé thong thong tin dia 1y duoc (ng dung trong nhiéu linh vuc khoa hoc cong

nghé tir nhitng thap ki 70 cta thé ki trudc dén nay.
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Il.
3.1.

Trong linh vuc méi truong, GIS dung dé phan tich, md hinh héa &c tién trinh
x61 mon dat, sy lan truyén 6 nhidm trong moi truong khong khi va nudc.

Trong cdng nghiép, GIS la cdng cu dic luc trong giam sat thu hoach, quan ly st
dung dét, du bao vé hang hda, nghién ciru vé dat trong, ké hoach tudi tiéu, kiém
tra nguon nudc.

Trong linh vuc tai chinh, GIS da tung duoc ap dung cho viéc xac dinh vi tri caa
nhiéu chi nhanh méi cia ngan hang. Hién nay viéc sir dung GIS dang ting 1én
trong linh vuc nay, nd 1a mot céng cu danh gia rii ro va muc dich bao hiém, xac
dinh v&i @6 chinh xac cao hon nhitng khu vuc ¢6 rui ro 16n nhat hay thap nhat.
Ngoai trir nhitng Gtng dung trong linh vuc danh gia, quan ly ma GIS hay duoc
ding né con c6 thé &p dung trong linh vuc y té. Vi du chi ra 16 trinh nhanh nhat
gitra vi tri hién tai cua xe cap ctiru va bénh nhan can cap ctu, dua trén co so dit
licu giao thong. GIS ciing ¢ thé duoc sir dung nhu mot cong cu nghién cuau
dich bénh dé phan tich nguyén nhan bac phét 1y lan bénh tat trong cong dong.
Ddi véi cac nha quan 1y dia phuong viéc ung dung GIS rét hiéu qua, boi vi st
dung dir liéu khong gian nhiéu nhat. Tat ca cac co quan cua chinh quyén dia
phuong c6 thé ¢ loi tir GIS, n6 c6 thé duoc st dung trong viéc tim kiém va
quan ly thira dét, thay thé cho viéc ho so gidy to hién hanh.Céan bo dia phuong
c6 thé sir dung GIS trong viéc bao dudng nha cira va duong giao thdng .GIS
con duoc st dung trong cac trung tam diéu khién va quan ly cac tinh huéng
khan cép.

Trong linh vuc van tai, dién, gas, dién thoai...trng dung GIS linh hoat nhat, GIS
dugce dung dé xay dung nhitng co s dit liéu 1a nhan té cua chién lugc cong

nghé thong tin cta cac cong ty trong linh vuc nay.
M6 hinh MIKE 11:

Dinh nghia:

MIKE11 14 cong cu dugce dé xuat cho viéc trinh bay dit liéu khong gian va

phan tich cong cu 1ap mé hinh dong lyc mot chiéu. MIKE11 la cong cu nham
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phan tich chi tiét, thiét ké, quan 1y va van hanh cho soéng va hé thdng kénh dan.
V61 moi truong dac biét linh hoat va tdc do, MIKE 11 cung cép mot moi truong
thiét k& hiru hiéu vé k¥ thuit cong trinh, tai nguyén nudc, quan 1y chit luong
nudce va cac ing dung quy hoach.

MIKE111a mét gbi phan mém k¥ thuit chuyén mén dé mé phong luu luong,
chat lugng nudc va van chuyén bun cat ¢ cira song, song, hé thong tudi, kénh
dan va cac vat thé nudc khac.

M6 dun mé hinh thiy dong luc (HD) 1a mot phan trong tdm ciia hé thong lap
md hinh MIKE 11 va hinh thanh co s& cho hau hét cac mé dun bao gém: Du
bao 18, Tai khuyéch tan, Chat luong nudc va cac mo dun van chuyén bun ling
khong c6 cb két. M6 dun MIKE11 HD giai cac phuong trinh tong hop theo
phuong dimg dé dam bao tinh lién tuc va dong luong (momentum), nghia la
phuong trinh Saint Venant.

Céc mg dung lién quan dén mé dun MIKE 11 HD bao gom:

e Du béo Il va van hanh ho chira.

e Céic phuong phap mo phong kiém soat 1ii.

e Van hanh hé thong tudi va tiéu thoat bé mit.

e  Thiét ké cac hé thong kénh dan.

e Nghién ctru song triéu va dang nude do mua & séng va cira song.

Pic trung co ban cua hé théng 1ap mo hinh MIKE11 14 cau tric mo dun tong
hop véi nhiéu loai mé dun duoc thém vao mdi mod phong cac hién twgng lién
quan dén hé thong song.

Ngoai cac md dun HD di mo ta ¢ trén, MIKE bao gém cic mo dun bd sung
doi véi:

e  Thuy van.

e Tai khuyéch tan.

e  Cic mo hinh cho nhiéu van dé vé chét lugng nudc.

e Van chuyén bun cat c6 cb két (co tinh dinh).

e Van chuyén bun cat khong co cb két (khong c6 tinh dinh).
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D3 tir 1au, MIKE11 duoc biét dén nhu 1a mot cong cu phén mém co céac tinh
nang giao dién tién tién va nhim tng dung dé& dang. Tir ban dau, MIKE11 duoc
van hanh, st dung thong qua hé thong trinh don tuong tac (interactive menu
system) hiru hiéu voi cac layout co hé thong va cac menu xép ddy tuan tu.

Céc dic tinh trong MIKE11 bao gom:

= Nhap dir liéu/ chinh stra ban d6.

= Nhiéu dang dit liéu dau vao/ chinh sira mang tinh mé phong.

= Tién ich copy va dan (paste) dé nhap (hodc xuét) truc tiép, vi du nhu tir
cac chuong trinh trang bang tinh (spreadsheet programs).

= Bang s0 liéu tong hop (tabular) va cira s6 so do (graphical windows).

= Nhap dir licu vé mang song va dia hinh tir ASCII text files.

= Layout cho nguoi sir dung xéac dinh cho tat ca cac cira so so d6 (mau sic,

cai dat font, duong, cac dang diém vach dau marker, v.v...).

3.2. Mo dun mé hinh MIKE11
M®& hinh thuay lyc MIKE11 do Vién Thuy Luc Ban Mach (DHI) xay dung

dugc chon lam chuong trinh tinh. Cac mé dun duoc sir dung bao gom:
e Mo dun thuy lyc (HD).
e Mo dun mua dong chay (RR).
e Mo dun tai khuyéch tan (AD).
e Mo dun chat luong nuéc (ECOLAB).

3.2.1. Co s6 Iy thuyét md hinh dién to4n thuy luc

M6 dun mé hinh thuy dong luc (HD) 1a phan trung tdm cua hé thong mé hinh

MIKE11 va hinh thanh co s cho hau hét cac mé dun bao gém: dy bao 1ii, tai khuyéch

tan, chat luong nuéc va cic md dun van chuyén bun cat. Mo dun thuy lyc trong

MIKE11 giai cac phuong trinh tong hop theo phuong dong chay dé dam bao tinh lién

tuc va bao toan dong lugng (hé phuong trinh Saint Venant). Pac trung co ban cua hé
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théng mé hinh MIKE 11 1a cdu tric mé dun tong hop véi nhiéu loai mé dun duoc
thém vao dé md phong cac hién tugng lién quan dén hé thong séng. Ngoai cac mo dun

thuy luc, MIKE 11 con ¢6 cac mé dun bd sung ddi véi:

- Thuy van;

Tai - khuyéch tan;

Céac md hinh chat luong nudc;

Van chuyén bun cat dinh;

Van chuyén buin cat khong dinh .v.v.

3.2.2. H¢ phwong trinh co ban.
Hé phuong trinh Saint - Venant viét dudi dang:

oA, Q_

el 1)
@+2(0¢Q—2J+gAa—h+ gQ|Q2| =0 (2)
ot 0ox A ox ARC

Trong do:
Q: Luu lugng (m%/s)
A: Dién tich mat cit (m?)
q: Luu luong nhdp luu trén mot don vi chiéu dai doc séng (m#/s)
C: Hé sé Chezy
a : Hé sb sira chira dong luong

R: Béan kinh thuy luc (m)
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3.2.3. Phuwong phap giai.

Hé phuong trinh dugc giai theo phuong phap sai phan dung so d6 sai phan 4n 6

diém cua Abbott va Inoescu (1967). Hé phuong trinh sai phan 4p dung cho mot doan

s6ng tao nén ludi cac diém luu lwong Q va muc nudc h xen k& Muyc nuée hay luu

lwong tai mdi diém tinh trong nhanh cé thé biéu dién bang ham cia muc nudc tai 2 it

thuong va ha luu.

Hinh 2.10. So do sai phén 6 diém Abbott

, r TIMESTEP

| '
; . !
* oy o KN

_’,i—'l\.__. _______ - B I S S A J#rls - — Dl
5 S~ ) ; J
2 ~_ ‘,., T A L
| 2 ~ | -~ = |
' \ ' 77 '
I N I
' v/ '
—_——t ———— — i — — — — | — — 0 1/2 alt
' ¢+ CENTERPOINT !
I Y I
' il \ 1
| ,,/ | ~ |
' -~ ' ~ '
N T A TR —_
— |—|}—--"' ------- ; [ T ———— =41t - — n ¥
- A 7

| | |

Phuong trinh lién tuc

Trong phuong trinh lién tuc, ta cd

oA, Q _

qg—o> —+
ot OX OX

0 oh
Q,pdh_,

. ©

Vi b trong phuong trinh dugc tinh theo céng thirc:

b - AOj + A0j+1
A2X;

trong do:

Agj:

Dién tich mat phan céch gitra 2 diém ludi j - 1 va diém ludi

Agj+1: Dién tich mat phan céch gitra 2 diém luéi j va diém luéi j + 1
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A2xj: Khoang cach giira hai diém ludi j - vaj + 1

Sai phan hoa phuong trinh (3) tai budc thoi gian thir (n + 1/2), ta thu dugc cac

phuong trinh sai phan

Qi +Ql)  @Q1+Q))

N, 2 2 @)
OX A2X;

oh N ©
oh At

Thay b vao phuong trinh sai phan, rat gon cac hé s ta thu dugc phuong trinh:
aQ?jf+/8jh?+l+7/jQ?:f:5j (6)

Vi a, B, v 1a ham cua b va 8, ngoai ra nd con phu thudc vao gia tri Q va h tai

budc thoi gian n va gia tri Q tai budc thoi gian n+1/2.

Hinh 2.11. So dé sai phin 6 diém Abbott cho phwong trinh lién tuc

a2X]

NHESTER

T

. ) _ —= GRIDPOINT
=1 | i+1
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Hinh 2.12. So do sai phan 6 diém cho phwong trinh déng lwong

B A2
[ -
TIMESTEF A LS
n+| 4@_‘ 0 fi-)
~—_ &5 B 4.
H‘L"H.\_\_\_H -__’_,H-
CENTREPOINT ™ /’f
nH!?—————————}L————— Mt
PEas
#‘_..-"
..u-ﬂff

Sai phan hoa phuong trinh (2) ta c6:

Q Q" -Qf
F R @
) 2 n+l/2 2 n+l/2
=% =%, =%
A A | A |
— j+1 j-1 (8)
19)4 A2xj
(hT:11 - h?+1) _ (h;]j]:_L - h?—l)
oh _ 2 2 )
OX A2X;

]

Pé xac dinh thanh phan bac 2 trong phuong trinh (8), nguoi ta sir dung phwong trinh
gan dung: (cht y cong thirc 11)

Q?~0Q™Q" - (0-1Q"Q! (10)
Véi 6 12 hé sb do ngudi sir dung tu xac dinh, c6 gid tri tir 0 dén 1.

Thé vao cac phuong trinh sai phan va rat gon cac hé s, ta thu duoc phuong trinh dong
lwong viét dudi dang:

a;hiy + BQf" +yhi =4, (11)
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Trong do:
a; = f(A)
B, = f(Q",At,AX,C, AR)
7y =f(A)

5, = F(AAX At a,q,v,0,h] ,Q12,QF h] Q12

j+l

Tir d6, khi viét cac phuong trinh nay véi day du cac budce thoi gian, ching ta sé thu
dugc mot ma tran tinh toan. Bé tim nghiém cua bai toan, ching ta phai sir dung cong

cu toan hoc dé giai cac ma tran nay.

Tinh 6n dinh cia phuong phap sai phan hitu han dé giai hé phuong trinh Saint

Venant duoc bao dam khi cac diéu kién sau duoc thoa man:

S6 ligu dia hinh phai tét, gia tri cho phép téi da voi Ax (dx-max) dugc lya chon trén

co sd nay.

Buéc thoi gian At can thiét du nho dé diéu kién 6n dinh Courant duoc thoa
man. Tuy nhién, khi giai hé phuong trinh Saint Venant véi so do an thi diéu kién 6n

dinh Courant khdng nhat thiét phai thoa man.

3.3. Co's6 Iy thuyét mé hinh chit lwong nwéc (AD, ECOLAB).
Ngoai mé dun thuy lyc 1a phan trung tam cia mé hinh 1am nhiém vu tinh toan thuy
luc, MIKE11 con cho phép ching ta giai quyét mot sb van dé thong qua cac mé dun

khac trong d6 ¢ van dé chat luong nudc.

Trong tinh toan (1 chiéu) cac qua trinh chit lvgng nude c6 lién quan dén nhiing
phan ng sinh hod, ngoai anh hudng cuaa cac phan tng nay gay ra, con c6 anh huong
cua cac qua trinh thuy van thuy luc caa dong chay, do vay, dé giai quyét vin dé chat
lugng nudc trong md hinh MIKE11, phai dong thoi sir dung ca hai moé dun d6 1a mé
dun tai - khuyéch tan (AD) va mé dun sinh thai (Ecolab). Trong nhing trudng hop tinh
toan c4c yéu té khong lién quan dén cac phan ung sinh hod thi chi can sir dung mé dun

tai - khuyéch tan dé tinh toan, khi d6 cac hé s6 lién quan dén cac phan ang sinh hoé cé
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trong phuong trinh tinh toan s& khong duoc xét dén va mo dun sinh thai (Ecolab)

khdng can duoc kich hoat.

3.3.1. M dun truyén tai khuyéch tan (AD).
M6 dun truyén tai khuyéch tan duoc dung dé md phong van chuyén mét chiéu cua
chat huyén phi hozc hoa tan (phan huy) trong cac long din hé dua trén phuong trinh
dé trix tich luy véi gia thiét cac chat nay duoc hoa tan tron lan, nghia 1a khong c6 thay

d6i hay bién dong trong ciing mit cat va dong chay khéng phan tang (dong dang).

Phuong trinh truyén tai - khuyéch tan

Phuong trinh:

0AC | 8QC _Q(AD %j =-AKC +C,q (12)
ot ax ax o oX

Trong do:

A: Dién tich mat cat (m?)

C: Nong do (kg/md)

D: Hé s6 khuyéch tan

q: Luu lugng nhap luu trén 1 don vi chiéu dai doc sdng (m#/s)

K: Hé sé phan huy sinh hoc, K chi duoc ding khi céc hién twong hay qué trinh xem
xét 6 lién quan dén céac phan ung sinh hoa.

Hé sé phan hay sinh hoc K bao ham trong d6 rat nhiéu cac hién tuwong va phan
tng sinh hoa. Hé sd nay khong can xem xét trong bai toan lan truyén chat thong

thuong.

Phuong trinh (12) thé hién hai co ché truyén tai, d6 1a truyén tai ddi luu do tac dung
cua dong chay va truyén tai khuyéch tan do Gradien nong do gay ra. Sy khuyéch tan
theo chiéu doc sdng gay ra do sy két hop cua dong chay rdi va sy khuyéch tan. Su
phan tan doc theo séng do anh huéng cua chay rdi 16n hon rat nhiéu so véi sy phan tan
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hon loan cua céc phan tir don 1é. V& mat tri s6, thanh phan khuyéch tan rdi 16n hon
nhiéu so vai thanh phan khuyéch tan phan tir. Sy phan b caa thanh phan khuyéch tan
rbi trong dong chay 1a khéng doéng déu, né phu thudc vao huéng cua tée do dong chay
va khoang cach dén thanh ong, do d6 hé sé khuyéch tan réi khac nhau theo cac huéng

khac nhau. Qua trinh truyén tai khuyéch tan tuan theo dinh luat Fick.

Hé s6 khuyéch tan dugc xac dinh nhu 1a mot ham caa dong chay trung binh:

Qn+l/2 b

n+l__
Dj =a An+l/2

J

Trong do:
a, b: cac hang sé do ngudi dung xac dinh
3.3.2. Phuong phap giai phwong trinh truyén tai khuyéch tan

Nguoi ta thudng giai phuong trinh truyén chat theo phuong phép sb voi so d6

sai phan an trung tim. So d6 sai phan hitu han nay duoc xay dung bang cach:

Xem xét lugng dong chay vao mét thé tich kiém tra xung quanh nat diém j. Cac
gidi han bién cua thé tich kiém tra nay 1a day séng, bé mat nuéc va hai mit cat tai hai
diém j-1/2 va j+1/2.

Hinh 2.13. So do sai phan

b
[ ] |

HI 21 b

* [idmee,

Phuong trinh lién tuc:
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/12~ n+1/2 n+l/2/~n
v MeC! V. eC
J v J _ 1 v J +-|-_n+1/2 _-I-_n+l/2 — qn+1/2Ccl;+1/2 _an+l/2 KCT

j+1/2 j+1/2

Trong do:
C: Nong d6 (mg/l) V: Thé tich (m®)
T: Tai lvgng qua thé tich tinh toan (kg/s)
q: Luong nhap luu trén mot don vi chiéu dai doc song (m/s)
At: Budc thoi gian
Cq: Nong do caa dong nhap luu (mg/l)
K: Hé s6 phan hay
Phuong trinh tai khuyéch tan:

n+l/2 n+1/2
TJ43= QiC s ~ ALHD 2L
Trong do:
Qs+ luu lugng qua mat phan cach bén phai ving tinh toan (ms)
Al'1/2: dién tich mat phan cach bén phai ving tinh toan (m?)
D : hé so khuyéch tan

Cj,.: NOng d6 nodi suy phai thugng luu, dwoc tinh theo cong thac:

2

* l n+ n+ n n H 1 o 1 n n n
j41/2 :Z(C 1+Cj l—|—C- +CJ)—m|n(€(1+7j,—j(C —ZCJ +Cj—1)

j+l j+l 40_ j+l

C

VGi o 1a sd Courant o = uAt/ Ax

Thay thé va sip xép cac phuong trinh trén lai, ta thu dugc mot phuong trinh sai phan

hitu han so dd an
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n+l_5

i+l i

n+1 n+1
a,C+B,Ci"+y,C

Khi viét lai cac phuong trinh véi ddy du cac budc thoi gian thi ta ciing thu dugc mot
ma tran nhu trong mé dun tinh toan thuy luc, dé giai va tim nghiém cua cac ma tran
nay ngudi ta ciing st dung cac phuong phap toan hoc nhu trén. Bing su trg gilp cua

may tinh, viéc giai cic phuong trinh va ma tran tré nén nhanh hon rat nhiéu.

3.3.3. M6 dun sinh thai (Ecolab).
Mo dun sinh théi (Ecolab) trong mé hinh MIKE 11 giai quyét khia canh chat luong
nudc trong sdng tai nhitng ving bi anh huang boi cac hoat dong dan sinh kinh té... M6
dun nay phai dugc di kém véi mo dun tai - khuyéch tan (AD), diéu ndy c6 nghia 1a mé
dun chét luong nudc giai quyét cac qua trinh bién doi sinh hoc cua cac hop chat trong
song con mod dun tai - khuyéch tan (AD) dugc dung dé md phong qua trinh truyén tai

khuyéch tan cua cac hop chat do.

Nudc 1a mdi truong sdng va phat trién cua rat nhiéu loai dong thuc vat thay
sinh cling nhu cac vi sinh vat séng trong nudc. Ching ludn ludn cé su tuong tac qua
lai véi méi trudng. Do d6 trong méi trudng nudc Xay ra rat nhidu cac qua trinh trao doi
phtic tap nhu sy hd hap va phan huy cia cac loai dong thuc vat, qué trinh hap thu
nhiét... C4c qua trinh nay déu dugc mo hinh hod va dua vao mé dun chat luong nudc.
Chung ta tac dong vao cac qua trinh ndy thdng qua céc hé sé hién thi trong trinh duyét
ctia md dun chat luong nudc cd trong md hinh. Mé dun sinh théi tinh toan toi 13 théng
s6 chat lugng nudc voi 6 cap do khac nhau, md phong va biéu dién nhitng qué trinh

chuyén hoa giita cac hop phan c6 lién quan téi cac qué trinh. Cu thé nhu sau:

a. Tinh todn lwong oxy hoa tan trong nwéc (Dissolved Oxygen - DO): bao gdm
cac qua trinh tuong tac v&i 6xy khi quyén trén bé mat, qua trinh ho hap va
quang hop cia sinh vat dudi nudc, tiéu thu 6xy trong qué trinh chuyén hoa

Ammonia thanh Nitrate, nhu cau 6xy day;

b. Tinh todn nhu ciu éxy sinh hod (Biological Oxygen Demand - BOD): c6 thé

tinh toan dugc cac hop phan BOD riéng r&, d6 1a BOD lo ling, BOD dang hoa
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tan trong nudc va BOD trong 16p bun day. M6 hinh con cho phép tinh todn cac
qua trinh sinh héa cia BOD 1a qua trinh phan rd BOD va cac qua trinh chuyén

hoéa giira cac hop phan BOD.

c. Tinh todn tong Phétpho: md hinh cho phép tinh toan hai hop phan Phdtpho
riéng bi¢t 1a Orthophophate va Particulate Phosphorus, cac qua trinh sinh héa
xay ra nhu thu nhan phdtpho tir qua trinh phan rd BOD, tiéu hao phdtpho do
sinh vat hép thu.

d. Tinh todn Amonia: sinh ra do qua trinh phan hity BOD, tiéu hao do chuyén héa

thanh Nitrate, do thuc vét va vi khuan hép thu.

e. Tinh toan Nitrate: sinh ra do qué trinh chuyén hoa tir Ammonia sang Nitrate

(qua trinh Nitrate ho4), sut giam do chuyén héa thanh Nito ty do.

f. Tinh toan Coliform: mo hinh c6 thé tinh dugc Coliform theo hai hop phan 1a
Faecol Coliform va Total Coliform. Cac qué trinh bién ddi lwong Coliform do
chung chét di va nhan cac hop phan Coliform tir cdc nguon thai. Cac gia tri
tham s6 cia md hinh chat luong nudc va sinh thai duoc liét ké va cho san cac
gia tri ngudng cua timg tham sb ng voi cac mirc do tinh toan. Piéu nay dic
biét c6 ¥ nghia v&i viée hiéu chinh md hinh khi s6 luong thong s 1 rat nhiéu.

Céc lya chon dé kiét xuat dix liéu cho phép lay va kiém tra cac qua trinh chuyén hoa
giita cac hop phan tinh toén véi nhau. Véi tinh ddng b cao, mé hinh con cho phép cap

nhat cac ngudn thai dudi dang ngudn diém hay ngudn dién trén timg doan song.
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CHUONG 3. NOI DUNG VA PHUONG PHAP
NGHIEN CU'U.

l. Vit liéu.
May vi tinh, internet, cac phan mém GIS: Arcview, ArcGIS, MIKE 11.
Il. Néi dung va Phwong phap.
2.1. Chwong trinh tinh :
Str dung md hinh md hinh thuy luc Mike 11 do Vién Thuy Luc Pan
Mach (DHI) x@y dung dugc chon lam chuong trinh tinh. Cac mé dun duoc st

dung bao gom:

Mo dun thuy lyc (HD).

MO dun mua dong chay (RR).

Mo dun tai khuyéch tan (AD).

Mo dun chat lugng nuéc (ECOLAB).

2.2. Nogi dung nghién ciru
= Tim hiéu vé cac sb liéu dia hinh (ban d6, dia hinh, mang luéi séng
kénh), s6 liéu thiy van, tim hiéu vé thoi gian va dién bién dong chay
chat lwong nuée trong nim. Str dung mé hinh MIKE11 dé tinh toan,
mo phong dong chay, danh gia chat lugng nudc.
= Nghién ctu, tim hiéu va tng dung GIS nhaim mé phong chét lugng
nuéc thyc té, tim ra giai phap han ché khac phuc tinh trang chat

luong nudc.

I1l.  Phwong phdp nghién ciru:
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[ So d6 toan ha luu séng Dong Nai.

]

Ban d6 mua trung binh nam.

Ban do hé thong séng kénh.

Ban dd ngudn xa thai

Y

( )
/Xay dung mang ludi thuy Iuc\

Xay dung bién thay luc (Q,
H

Chay mé hinh

|
|

\l

Panh gia, kiém dinh md

N 1
4 B N\

Xay dung mat cat (dia hinh) 2
& J

Xay dung cac bién xa thai

N

Chay mé hinh

So sanh vai s6 liéu
thuc do va tinh

toan bang Mike

hinh

A

Xay dyng m6 dun HD, AD

A

View

hinh

Panh gia, kiém dinh mo

/

A

y

A

nuéc Ecolab

Xay dung mo dun chit lugng

M0 hinh Mikell

y

Dan xuat cac két qua

chat lwong nuéc
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S0 ligu bién
Bién thuong luu: Gom nim bién chinh luu lwong xa tir cac hod Tri An trén song
Pong Nai, Dau Tiéng trén song Sai Gon va Phuéc Hoa trén sdng Bé, ngoai ra con

hai bién Iuu Iugng trén séng Vam Co PBong va Vam Co Tay.

Hinh 3.1. Luwu lwong Xd tir hé Tri An, Phwéc Hoa va Dau Tiéng nam 2010

= ===TriAn — =PhwécHoOa Dau Tiéng

Bién ha luu: Bién muc nudc tai tram Viing Tau cho cac cira Soai Rap, Pong Tranh,
Long Tau, va Thi Vai. Xem hinh

Hinh 3.1 Muc nwéc tram Viing Tau nam 2000

\Vung_Tau [meter]

-1.0 |||
LS| '|||| ||| '| I '|| | |I|I T |I | ||| | [
| SR A

January February March April May June
2010 2010 2010 2010 2010 2010
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Bién trong: Gém dong chay tir mua va nhu cau nude cho sinh hoat, ndéng nghiép va

cong Nghiép nam 2010 doc trén cac song chinh.

Hinh 3.2 Mang lwéi thay luc Mikell cho vang nghién ciu

1260000 1

12500004

12400004

1230000 4

1220000 1

1210000 4

1200000 4

1190000 4

1180000 4

1170000 §

1160000 4

T T T T T T T T T T
580000 600000 620000 640000 660000 680000 700000 720000 740000 760000
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Hinh 3.3 Mang lwai thay luc Mikell trén Google Earth

HO Dau Tiéng A
Ho Phwéc Hoa

HO TriAn
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CHUONG 4. KET QUA VA THAO LUAN

|. Thoi gian mé phéng va khai thic két qua
M6 hinh mé phéng trong mua kiét nam 2010 tir 1/1-30/6, khai thac s lidu

ddc trung 16n nhit, nhé nhat va trung binh cia cac yéu t6 mé phong nhu
min, BOD, DO trong viing nghién ctu. Phan tich két qua trén cac sdng chinh

va cac khu vuc nhu Hinh 4.1,

Hinh 4.1. Phan ving khai thac va phan tich két qud.

T06°0'0"E 106°30'0"E 107°0'0"E 107°30'0'E

11°30'0"M
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100N
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[ otk nbnie s o0

1073000 "N
10°300"N

106°00"E 106°30'0"E 107°00"E 107°30'0"E

I1. Két qud mé phéng chit liwong nwéc miva khé nim 2010

2.1. Dién bién xdm ngap man mua khd nim 2010

2.1.1. Dién bién xAm ngip min trén song chinh

< Song Pong Nai
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Két qua tinh todn man ndm 2010 trén séng Pong Nai duoc trinh

bay trong Hinh 4.2 cho thdy dién bién cta gia tri man Ién nhat

(max) doc séng Pong Nai, mua kiét nam 2010. Trong nim 2010

lwgng mua trong khu vuc chi & murc trung binh thap, thoi gian kiét

nhat trén séng kéo dai hon 2 thang so v&i nam trudc, thang 2 — 5

la thoi diém man xam nhap sau nhat. Trong d6, gia tri man giam

theo huéng dan tir ctra sdng cho t6i thuong luu, gia tri 16n nhat dat

19.36g/l tai ctra.Khu vuc ranh man 4g/l nam tir Miii Nha Bé dén

doan gitra Long Phudc va Cét Lai, chiéu dai xam nhap man: nho
nhat 12 27 km, nhiéu nhat 1a 65 km.

Hinh 4.2. Mdn doc séng Pong Nai mua kiét niam 2010

(a/1)

P. Hiéu
Liém

Cau
Tha
Bién

Tan
Triéu

Cau Long Cat Lai
Pong Phudc
Nai

Miii Rach Cira
NhaBeé Giong Song
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Bdng 4.1.Mdn doc séng Pong Nai mua kiét niam 2010.

bon vi: g/l
S. bong Nai Km Lén Nho Trung
nhat Nhat Binh

P. Hiéu Liém 3515.08 0.00 0.00 0.00

Cau Thu Bién 20788.0 0.01 0.00 0.00
0

Tan Triéu 42847.5 0.29 0.00 0.03
9

Bién Hoa 53330.9 0.89 0.00 0.18
0

Cau Dong Nai 60530.8 1.38 0.00 0.46
5

Long Phuéc 76642.0 3.33 0.41 1.94
5

Cét Lai 89736.0 7.23 1.49 458
0

Miii Nha Bé 103274. 11.92 4.09 8.81
00

Rach Gidng 121871. 18.84 12.23 16.34
77

Ctra S6ng 130493. 21.46 16.50 19.36
98

%+ SOng Sai Gon

Séng Sai Gon ciing bi Xam ngap man trong mua kho. Nam 2010 luu luong xa hd
Dau Tiéng kha nho thoi gian chi kéo dai trong 2 thang tir thang 3 — thang 5, chinh vi
vay man trén sdng Sai Gon c6 gia tri kha 16n, man xam nhap nhiéu vao thoi diém tur
thang 2 dén thang 6vaf manh nhat trong cac thang khd kiét nhat (thang 2, 3 hay
thang 4) sau d6 giam dan vao mua mua. Hinh 4.3 cho thay gi4 tri man 16n nhat tai
ctra song giao dong tir 5.66g/1 — 8.4 g/l. Tai Phu An d6 min max c6 thé dat 5.02, do

man thap nhat 1 2.06g/1. Chiéu dai nhidm man 4g/I 1a 33km tinh tir ctra song.
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Hinh 4.3. Pdc trung man doc séng Sai Gon mua Kiét nam 2010

10.00
9.00
8.00
7.00

6.00 5.66

5.00

4.00

3.00

2.00

1%
O.m‘ i . . T . T
CauBén CauBén NbaThi Thd Déu NbaRach Vam Thuit PhiAn Cika Song
Cui Sic Tinh Mot Tra

Gia tri man trung binh doc séng trong mua kiét nam 2010 dat gid tri 16n nhat
1.08g/l.

% Song Thi Vi

Séng Thi Vai chi dai 40 km, doan cudi d6 ra vinh Ganh Rai, c6 thé coi séng Thi Vai
nhu 13 song cut, do vinh Ganh Rai kéo dai vao dat lién. Nhin chung do man trén
séng bién dong khdng nhiéu. Két qua tinh todn man trén séng Thi Vai nim 2010
trinh bay trong bang 3.3 va hinh 3.3

Bdng 4.2.Man deoc song Thi Vdi mua kiét nam 2010.

bon vi: g/l

KCN Vé Pan 24170.00 16.81 13.68 15.53

Cang Phu My 12700.00 19.76 17.86 18.96
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Cang Cai Mép 1500.00 26.07 22.46 24.26

Hinh 4.4. Man dgc song Thi Vai mua Kiét nam 2010

32.00
24.00

I 16.00
8.00

0.00
KCN Ve Pan Cang Phi My Cang CaiMép

% Song Vam Co Dong

Séng Vam Co Pong 1a song nam gan bién, dong song co6 1ong dan Ién, téc do dong
khéng cao, nén hien twong xam ngap man dién ra kha gay gat trén song vao mua
khd. Min xam nhap kha cao thang 4 tai Bén Luc la 7,19g/l. Ranh min xam nhap
sau nhat cach nga ba sdéng Vam Coé 30 km.

Bdng 4.3. Man doc séng Vam Cé DPong mua kiét nam 2010.

bon vi: g/l
S.VVam Co6 Pong Km Lon Nhé Trung
nhat Nhat Binh
Cau Go Trai 52103. 0.00 0.00 0.00
00

50



Tiéu luan tot nghiép | 2014

Go Dau Ha 86880. | 0.02 0.00 0.01
00

Céu Prc Hué 11342 0.03 0.01 0.02
1.06

Céu Pirc Hoa 13960 0.31 0.04 0.17
0.00

Bén Lic 16684 2.74 0.44 1.53
5.91

K. Méng Ga 18352 4.32 1.97 3.51
5.00

Cira song 18717 4.61 2.57 3.91
5.00

Hinh 4.5. Pdc trung dé man doc sdng Vam Cé Péong mua kiét nam 2010

16.00

(2

8.00

4.00

0.00
Ciu GoTrai GoDiuHa CiuPic CiuPic  BénLic K MongGa Ngiba Vam
Hué Hoa Co

% Sbng Vam Co Tay

o1



Tiéu luan tot nghiép | 2014

Séng Vam Co Tay la séng nam gan bién, sdng c6 1ong dan Ién, tbc do dong khong
cao, nén hién tuong xam ngap man dién ra kha gay gat trén séng vao moa khd. Man

xam nap kha cao thang 4 tai Tan An la 6.88 g/l.

Hinh 4.6. Mdn lén nhdt doc sdng Vam Cé Tay mua kiét ndam 2010

16.00

12.00

=
&l
v
8.00
4.00
0.00
Moac Hoa K. 79 Tuyén T3 Tin An Tan Tru Ngi ba
Nhon Vam Co

M3in xam nhap sau nhét (ranh 4g/l) xuat hién tia gitta Tan An va dau kénh T3, chiéu

dai xam ngap man sau nhat 12 40 km tinh tir ngd ba séng Vam Co
Bdng 4.4. Man doc séng Vam Cé Tay mua Kiét nam 2010

Dbon vi: g/l

Mégc Hoa 17245 0.00 0.00 0.00
K. 79 48000 0.35 0.03 0.15
Tuyén Nhon 62960 1.06 0.15 0.52
T3 85402 2.22 0.88 1.47

52



Tiéu luan tot nghiép | 2014

Tan An 11997 6.88 3.45 5.13
5

Tan Tru 13070 9.00 5.21 7.03
0

Nga ba song Vam Cé 15190 13.87 9.06 12.75
0

2.2.  Dién bién man khu vwe Nji Dong

2.2.1. Khu vure giira hai song Pong Nai — Sai Gon
= Xa&m ngap man xuat hién vao thang 2 — thang 4, dién tich nhidm min 16n

nhét cua khu vire nay 1a 5233 ha.
= Pic trung d6 man tai mot s6 khu vire duoc trinh bay & hinh 4.7 va bang 4.5

Hinh 4.7. Man khu vuc giita hai song DN — SG mua Kiét nam 2010

| EmMax © T.Binh Min
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Bang 4.5. Man khu vec giia hai song DN — SG mua Kiét nam 2010

bon vi: g/l

Giira Km Lén Nhé Trung
S. DN-SG nhét Nhit Binh
R. Go Cong 6141.0 | 0.02 0.00 0.01

0
R. Chiéc 2500.0 | 0.07 0.00 0.03

0
R. 6ng Nhiéu 6450.0 | 0.86 0.03 0.31

0
R. Ba Ciia O Kién 4757.0 | 0.63 0.11 0.30

4
R. Ky Ha 3000.0 | 0.84 0.19 0.43
R.Ong To 31585 | 0.64 0.15 0.32

0

2.2.2. Khu vue Bic kénh Bén Lirc — Kénh Ddi

Xam ngap man xuét hién vao thang 2 — thang 4, dién tich nhidm man 16n nhat caa

khu vire nay 1a 23.500 ha. Dic trung d6 man tai mot sb vi tri trong khu vue duocce

trinh bay ¢ hinh 4.8 va bang 4.6.

Bdng 4.6. Man khu vuc Bdc Kénh Bén Lic — Kénh POi mua kiét nam 2010.

Don vi: g/l
Biac K. Bén Likc- Km Lén Nhé Trung
Kénh Dbi nhét Nhat Binh
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Rach Tra 46540. | 0.32 0.00 0.04
50

K. Thay Cai 23030. | 0.23 0.00 0.05
00

K. An Ha 9000.0 | 0.27 0.01 0.06
0

R. Nuéc Lén 10985. |  0.99 0.25 0.60
00

Kénh A 4200.0 | 0.52 0.09 0.12
0

Kénh B 4375.0 | 1.47 0.66 1.13
0

Kénh C 4167.0 | 1.86 0.93 1.51
0

Cau Chg Pém 12415. | 2.10 1.23 1.78
00

K. Tan Hoéa Lo Gom 6225.0 | 1.88 0.88 1.53
0

K. Vam Thuat 14819 | 1.67 0.35 0.92
5

K. Thi Nghe 0.00 0.70 0.10 0.45

K. Tham Lwong Bén | 14500. | 0.44 0.01 0.13

Cét 00
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Hinh 4.8. Mgn khu veec Bac Kénh Bén Lirc — Kénh Déi mia kiét nim 2010.

B Max MET.Binh Min

2.2.3. Khu vuc nam Bén Lirc - Kénh Doi
Xam ngap man xuat hién vao thang 2 — thang 5, tir thang 3 —thang 5 toan bo khu

vuc nay bi nhiém man.

Dic trung d6 man tai mot sb khu vue duoc trinh bay trong Hinh 4.9 va Bang 4.7
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Hinh 4.9. Pic trung d¢ man trong khu vec nam Bén Lirc — Kénh P6i mia kiét
nam 2010.

B Max M T.Binh Min

Bdng 4.7. Man khu vac nam kénh Bén Lirc — Kénh déi mia kigt nim 2010

Nam K. Bén Lic- Km Lén Nhé Trung
Kénh Doi nhét Nhit | Binh
Cau Pha Xuan 8062.61 3.98 0.50 2.24
Cau Mwong Chudi | 8455.50 5.26 1.51 3.49
Cau Hig¢p Phuéc 7541.50 5.94 2.50 4.37
Kinh Lo 10000.00 | 8.93 4.08 6.64
Kinh Hang 8000.00 10.70 4.39 7.98

2.2.4. Khu vue Can Gio
Toan bo khu vuc nhiém mian sudt 6 thang mua kho, d6 man bién dong tir 7,09 g/l

dén 19,12 g/I. Két qua tinh todn min mua khé nim 2010 khu vuc Can Gio.
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Hinh 4.10. Pdc trung khu vuc Can Gig mua Kiét nim 2010

B Max B T.Binh Min

Bdng 4.8. Man khu vec Can Gig mua kiét nam 2010.

Khu vuc Km Lén Nhé Trung
Cin Gio nhét Nhat | Binh
CAu L6i Giang 1777.00 13.63 8.63 11.84
Ciu Vam Sét 1141.50 13.90 7.09 10.66
Cau Dan Xay 11940.81 | 19.12 12.25 15.88

2.2.5. Khu vue giira hai song Vam Co
Két qua tinh todn min mua khé nam 2010 khu vyc giita 2 séng Vam Co duoc trinh
bay trong hinh 2.9 va bang 2.9. Thoi gian nhiém man tir thang 2 - thang 5, d6 man
bién dong tir 1,58 g/ dén 3,64 g/l. Dién tich nhiém man 16n nhat 1a 18950 ha.
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Hinh 4.11. Mgn lgn nhdt khu veec gida hai song Vam Cé mia kiét nam 2010

H Max ®T.Binh Min

Bdng 4.9. Man khu veec gi@a hai song Vam Ceé mua kiét nam 2010

Gitra Km Lon Nho Trung
Hai song VC nhat Nhét Binh
K. Thu Thura 4100.00 3.64 0.82 1.99
K. Tl 3000.00 2.72 1.16 1.82
K. T2 3000.00 191 0.55 1.17
K. T3 5500.00 1.82 0.98 1.27
K. T4 2500.00 1.58 0.60 1.05
K. Bo Bo 7255.00 1.84 1.04 1.38

2.3.  Dién bién mdn trén toan viung
Hinh 4.12. Cho thay buc tranh cua man 16n nhat mua vao thang 3 khu vuc ha luu
DNSG, xu thé mian xam nhap sau va co gia tri cao nhat trén toan hé théng song la
khu vie séng Thi Vai, diéu nay hoan toan phi hop véi dic diém dong chay & day,
do ngudn ngot cung cap nho nén yéu té thay trieu 1a chu dao anh huong ché do
dong chay ¢ ddy, min dé dang xam nhap va phu thudc chu yéu vao triéu. Trén hé

thong song PN min trén 4g/l d3 xam nhap t6i Cat Lai mac dau vay ranh man 1g/I
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van bj khdng ché dudi ha luu cau Pong Nai, do luong xa tir hd Tri An va Phudéc
Hoa déu din trong mua kho, luu lugng trung binh 200 — 300 m3/s. Trén séng Sai
Gon ranh 4g/1 ¢6 lac vuot qua Tha Thiém nhung ranh 1g/l chwa dén vi tri Rach Tra.
Hé thdng séng Vam Co ranh man 16n nhat 4g/1 thang 3 da vuot qua Tan An va Bén
Ltrc, Xam nhap gan téi kénh Thia Thira xem Hinh 4.12. Trong khu vuc ndi dong,
ranh 4g/I xam nhap vao khu vuc Binh Chanh, tuy vay ranh man 2g/1 chua téi cong
An Ha.

Hinh 4.12. Bdn dé mgn |6n nhét thang 3 nim 2010
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Hinh 4.13. Bdn d6 man lon nhdt thing 4 nam 2010
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Xu thé man 16n nhéat ¢ khu vuc ha luu DNSG vao thang 4 twong déng véi xu thé
cua thang 3, nhung muc d6 X&m nhap sau hon, co thé thdy rd diéu nay trén song DN
man 1g/l ¢6 lac vuot qua cau Pong Nai. Trén song SG ranh 1g/1 vuot qua Rach Tra
so véi thang 3 chiéu dai xam nhap man thang 4 I6n hon nhiéu. Man 1g/1 di ¢ lic
vugt qua Tuyén nhon xem Hinh 4.13, va trong khu vuc Binh Chanh ranh 2g/1 vuot

qua cong An Ha.

2.4.  Dién bién chit liwong nwéc miva khé nam 2010.

Theo béo céo gidm sat chat lugng nuéc DNSG nim 2010. Chéat hitu co
(BODs, COD) nuéc song Dong Nai tai cac vi tri giam sat trong nam 2010 con
thip va dat tiéu chuan cho bao vé thay sinh (cot A2 — QCVN 08:2008/BTNMT
la 15mg/l d6i véi COD va 6mg/l ddi véi BODs). Thanh phan COD dao dong
trong khoang tir 1,86 dén 10,38 mg/l, BODs I6n nhat 1a 6,3 mg/l. Tai Bién Hoa
va Cat Lai c0 gia tri DO < 4 mg/l, mat khac tai day COD cling cao hon cac vi tri
khac trén song Pong Nai cho thay chét lugng nuéc ving ha luu ( tir Bién Hoa

61



Tiéu luan tot nghiép | 2014

xubng dén nga ba Cét Lai — hop luu véi sdng Sai Gon) bi tac dong cua khu virc
thuong luu, trude hét 12 cua thanh phd Bién Hoa va khu vec Quan 2, 9 cu thanh
phé H6 Chi Minh. Cé xu hudng gia ting thay rd chat hiru co ciia nudc séng
Pong Nai trong giai doan 2005 — 2010, mac di van con thap hon gisi han cho
phép cua ngudn nudc cap cho sinh hoat ( cot A1 — QCVN 08:2008/BTNMT la
10 mg/1 d6i véi COD va 4 mg/1 dbi véi BODs). Diéu nay cho thay cac hoat dong
phét trién phia thuong luu cua cac tinh Pong Nai, Binh Duong da giy ra céc tac

dong dén ving ha luu caa séng.
Hinh 4.14. Vj tri tram chdt lwgng nwéc ha lwu séong DPNSG
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Hinh 4.15. Vi tri cac khu céng nghiép ha luu song PNSG
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Trén sdng Sai Gon: Céc thanh phan hitu co (COD, BODs) va vi sinh c6 gia tri kha
cao. COD dao dong trong khoang 2 — 11 mg/l, BODs dao dong trong khoang 2 - 10
mg/l. Céc két qua quan tric COD va BODs trong giai doan 2000 - 2010 cho thiy xu
huéng gia ting cac thanh phan 6 nhidm hitu co trong ngudn nudc séng Sai Gon,
nhét 12 khu vuc ha Iuu tai Binh Phuéc (SG3) va Tan Thuan Dong (SG4), xem Hinh
4.14.

Hé thdng séng Vam Co: Do anh hudng cua ngudn nudc tir hé thong kénh tiéu ving
Hoc M6n — Béc Binh Chanh cua TpHCM qua céc tuyén kénh Thay Cai — An Ha —
Kénh Xang — Cho Bém nén tai Bén Lirc (VD3) ham lugng thanh phan dinh dudng
ting cao so v4i cac vi tri khac. Két qua giam sat trong nim 2010 cho thay améni tai
day (VD3) kha cao (gia tri cuc dai 1a 1,3 mg/l. Cac thanh phan téng nito bién thién
trong khoang 0,45 dén 2,2 mg/l va phdtpho trong khoang 0,02 dén 0,26 mgll.
Trong giai doan quan tric 2000-2010, thanh phan amoni c¢6 xu huéng gia ting rd
nhat trén sdng Vam Co Pong tai Bén Luc, téng nito va photpho khong thay doi
nhiéu xem Hinh 4.15.
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2.4.1. Dién bién ciia DO khu vue nghién ciu

a. Dién bién DO Ién nhiit

Xu thé bién d6i cia DO kha phi hop véi két qua phan tich dién
bién chat lwong nuéc trén ha lvu DNSG. Khu vuc ¢6 ndng do
DO thap c6 gia tri bién doi tir 4mg/l t&i 5Smg/l, xép vao gia tri
gidi han Bltrong Quy chuan k§ thuat Quéc gia vé chit luong
nudc mat. Mot s6 khu vyc tiéu biéu nhw, noi thanh TP H5 Chi
Minh, Khu vic séng Thi Vai, trén séng Sai Gon khu vuc Cau
Binh Triéu. Céc khu vuc khac gié tri DO bién d6i cao hon tir 6
mg/l dén 13 mg/1, dat tiéu chuan Al

Hinh 4.16. Dién bién DO lgn nhdt khu veec nghién cizu néim 2010
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[meter]

b. Dién bién DO trung binh
Luong DO trung binh ¢6 xu thé tuong ty nhu su bién d6i cua dic trung 16n

nhat. Khu vuc c6 mat d6 tap trung dan cu va khu cong nghiép c6 gia tri DO dao
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dong tir 0 mg/1 dén 2 mg/l. Cac khu vuc khac c6 lugng DO cao hon tir 4mg/1 dén
13 mg/l xem Hinh 3.16.

Hinh 4.17. Dién bién DO trung binh khu veec nghién cieu nam 2010.
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C. Dién bién DO nhé nhiit

Dién bién DO nho nhat trén toan ving nghién ctu, bién ddi trong tw nhu hai
dac trung 16n nhat va trung binh. Ving Hoc Mén — Bic Binh Chanh cua
TpHCM qua cac tuyén kénh Thay Cai — An Ha — Kénh Xang — Cho Bém la
ving ¢6 ham lugng DO thap do tap trung nhiéu nha may, két hop véi khu vuc
nay song kénh mat do cao nhung nho, nén kha niang tu 1am sach va lay oxi vao

tir khdng khi sé kém hon cac khu vuc khac.
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Hinh 4.18. Dién bién DO nhé nhdt khu verc nghién cieu niam 2010

[meter] DISSOLYED OXYGEN - MinimumwQ2010.res11
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[meter]

2.4.2. Dién bién BOD khu vyc nghién ciru

a. Dién bién BOD Ién nhit
Khu vue ¢6 luong BOD cao bao gom kénh Nhiéu Loc Thi Nghé,
Tham Luong Bén Cét, Tan Héa Lo Gém va mot khu vuc trén sdng
Sai Gon bién do giao dong cua BOD I6n nhat tir 25mg/l toi
300mg/l xem Hinh 4.19. Céc khu vuc con lai luong BOD 16n nhét
giao dong tir 6mg/l téi 15mg/l.
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Hinh 4.19. Dién bién DO lgn nhdt khu veec nghién cizu néim 2010

[meter] BOD - MaximumAveragewQ2010. res11
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b. Dién bién BOD trung binh va nhé nhit

Dic trung BOD trung binh va BOD nhé nhat bién d6i tuong tuy nhu gié tri dic
trung 16n nhat. Poi vai BOD trung binh cé thé thiy mot sy thay d6i 16n & khu
vuc s6ng Thi Vai, doi vai gid tri cuc dai do kha nang tir 1am sach tt hon so voi
cac kénh nho, do luong dong chay luu thong boi triéu, nén gia tri cuc dai thap
hon so v&i khu vyuc noi thanh TP H6 Chi Minh xem Hinh 4.20. O gi4 tri trung
binh tai khu vuc khu céng nghiép Vé Pan dat 4mg/l dén 6mg/l. Khu vuc kénh
Nhiéu Loc Thi Nghe, Tham Luong Bén Cat, Tan Hoa Lo Gom c6 gid tri Ién hon
25mg/l.

Déi véi gia tri BOD nho nhat gia tri pho bién trén toan hé thong song dat Omg/I
dén 4mg/l, cac khu vuc c6 BOD trung binh cao c6 gi tri BOD nhé nhat bién d6i
tir 6mg/1 dén 15mg/l.
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Hinh 4.20. Dién bién BOD trung binh khu vaec nghién cizu nim 2010.
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Hinh 4.21. Dién bién BOD nhé nhdt khu veec nghién cizu nam 2010
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CHUONG 4. KET QUA VA THAO LUAN

|. Két qud
Niam 2010, xaAm nhap man & khu vuc ha luu séng Bong Nai Sai Gon ¢é gia tri 1n.

M3in xam nhap siu va cd gia tri cao nhat trén toan hé thng séng la khu vuc sdng
Thi Vai, diéu nay hoan toan phi hop véi dic diém dong chay ¢ ddy, do ngudn ngot
cung cap nhé chi duy nhat tir kénh Déng Mén Ba Ky nén yéu té thay triéu la chu
dao anh huéng ché do dong chay ¢ day, man dé dang xam nhap va phu thugc cha

yéu vao triéu.

Trén hé thong song DN min trén 4g/1 d3 xAm nhap t6i Cat Lai mac dau vay ranh
man 1g/1 van bi khdng ché dudi ha luu cau Pong Nai, do luong xa tir hd Tri An va

Phudc Hoa déu din trong mua kho, luu luong trung binh 200 - 300m3/s.

Trén song Sai Gon ranh 4g/1 ¢6 luc vuot qua Thi Thiém nhung ranh 1g/1 chua dén
vi tri Rach Tra. Hé théng séng Vam Co ranh man 16n nhat 4g/l thang 3 da vuot qua
Tan An va Bén Liic, xam nhap gan téi kénh Tha Thira. Trong khu vuc noi dong,
ranh 4g/I xam nhap vao khu vuc Binh Chanh, tuy vay ranh man 2g/1 chua t6i cong
An Ha.

Il. Thdo ludn

Dién bién cua cac yéu té moi truong v ving phic tap, ¢d nhiéu yéu té tac dong va
cac yéu td nay co thé do dac hoic chi c6 thé wdc luong. Chinh vi vy, dé tim ra
duoc bd théng sé phi hop cho mé hinh nham dat dwoc gia tri két qué cao 1a viéc rat
kho khin, can nhiéu thoi gian va sb liéu do dac dai phuc vu cong tac hiéu chinh va

kiém dinh md hinh.
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CHUONG 5. KET LUAN VA KIEN NGHLI.

|. Kétlugn
Phén tich danh gia chudi s6 liéu bién cho mé hinh thuy luc va chit lvong nuée, dbi

Vi bién cho bai toan thay dong luc hoc chuyén dé da phan tich xu thé caa bién luu
lwong trong chudi thai gian tir 1990-2008 & cac hd chira nhu Tri An, Phuéc Hoa va
Dau Tiéng. Pa danh gid duoc lugng xa cia cac hd nam 2010 so sanh véi chudi
nhiéu nam, cho thay luong xa tir ba ho chtra ¢6 gia tri 16n hon nam 2010 va co

thang Ion bang gié tri Ién nhat trong chudi nhiéu nam.

Bién muc nudc da phan tich dwgc xu thé caa tram bién va cac tram noi dong trong
vong 18 nam tir 1990-2008, di dua ra duoc bic tranh chung vé xu thé bién doi cua
bién dd triéu cling nhu gia tri chan va dinh triéu ¢ ca tram bién 14 tram Viing Tau va
c4c tram noi déng. Cu thé, dién bién muc nudc & tram bién va cac tram thiy vin
trén hé thong song Pong Nai Sai Gon c6 xu thé tang dan gié tri dinh va giam dan
gia tri chan tricu, diéu nay c6 nghia bién do triéu ¢ cac tram ngay cang ma rong, doi
Vvé6i hai tram bén sdng Vam Co 1a Tan An va Bén Luc & dic trung dinh 16n nhat c6
xu thé twong tw nhu cac tram bén hé thong Pong Nai Sai Gon, nhung bién d6i cia
gia tri nho nhat lai nguoc lai, c6 nghia 13 ¢ hé thong séng Vam Co gia tri dinh 16n

nhét va chan triéu thap nhat dong bién ting & nhitng nam tro lai day.

Két qua vé chat lwong nuéc phan anh tbt sy bién ddi chung trén toan ving, tuong
dong véi nhitng danh gia trong nhitng bao c4o giam séat chat lugng nudc trén luu
vue song Dong Nai Sai Gon nam 2010. Muc d6 chinh xéac cua két qua BOD va DO
chua dat két qua cao, do hé thong sb liéu do dac kha roi rac va khdng lién tuc, chinh
vi vay kh c6 thé tim ra duoc bo thong sé phu hop dua trén nhitng sé lidu roi rac va
s6 lwong it. M6 hinh chat lugng nuéc con ham tinh nhitng yéu té chua chan chén
cao, trong nhitng nghién cau toi viéc cap nhat bo sé liéu do dac day du hon va thu
thap nhitng ngudn xa thai chi tiét hon 1a viéc nén 1am, nham phuc vu viéc quan Iy

va str dung nguén nudc bén ving.
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Il. Kién nghi
Ngudn tai liéu do dac phuc vu phan tich danh gia ché do thay dong luc hoc cua

dong chay trong hé thng sdng kénh can c6 chudi do dac dai, va mat do tram do dac
phu trén toan vung véi ty & hop ly. Trong viing nghién ctu vé s6 liéu muc nude
hau hét 1a dap (ng phu hop cho phan tich, nhung s6 liéu do dac vé luu luong chua
duoc tri trong. Nham danh gia toan dién ché @6 dong chay trong thai gian toi can
thiét lap do dac yéu t6 luu luong trong khu vyc nghién ciru, dé danh gia phan bé cua

luong xa tir hd vé cac hé thong song ciing nhu ndi dong.

S6 lieu chat luong nude do dac rat roi rac, thang do mot lan. S6 liéu man trong
thang do tap trung vao nhitng ngay triéu cudng. Chinh vi vay, nguon s liu dé
kiém dinh mé hinh c6 d6 tin cay chua cao. Kho c6 thé tim ra bo thong sé pha hop

nhat néu chi dung véi s6 liéu theo thang.

S6 lieu ngudn xa thai tir khu cong nghiép van mang tinh tu phat chua cé sy kiém
s0at ngudn nudc xa ra. Pay 1a mot trong nhitng nguén 6 nhiém chu dao trén hé
thng séng. Sé liéu dua vao trong md hinh mang tinh chat uéc lwong dua trén dién
tich va pham vi khu cong nghiép. Bé xuat, thu thap va quan Iy ngudn xa thai mot
cach thdng nhat nham phuc vu danh gia ngudn va du bao pham vi 6 nhidm mét céch
day du nhat.
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PHU LUC
|. Phu luc 1: Man mua khé nam 2010 khu vwc nghién ciru
bon vi:S g/l
Song Km L(r'n Nh’6 Tr‘ung

nhat nhat binh
S. Pong Nai
P. Hiéu Liém 3515.08 0.00 0.00 0.00
Cau Thu Bién 20788.00 0.01 0.00 0.00
Tan Triéu 42847.59 0.29 0.00 0.03
Bién Hoa 53330.90 0.89 0.00 0.18
Cau Ddng Nai 60530.85 1.38 0.00 0.46
Long Phuéc 76642.05 3.33 0.41 1.94
Cét Lai 89736.00 7.23 1.49 4.58
Miii Nha Bé 103274.00 11.92 4.09 8.81
Rach Gidng 121871.77 18.84 12.23 16.34
Cira Song 130493.98 21.46 16.50 19.36
S. Sai Gon
Cau Bén Cui 8376.00 0.00 0.00 0.00
Cau Bén Stic 43732.00 0.00 0.00 0.00
Nba Thi Tinh 75967.38 0.15 0.00 0.05
Thu Dau Mét 86457.50 0.51 0.03 0.23
Nba Rach Tra 93761.59 1.03 0.11 0.52
Vam Thust 110773.85 2.83 0.83 1.91
Pha An 128556.00 5.02 2.06 3.58
Cira Song 141622.50 8.40 2.99 5.66
S. Long Tau
Giao S. Nha Be 1100.00 13.31 3.98 9.08
L Tau - Bong Tranh 9198.08 17.48 6.86 13.45
S. Thi Vai
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Soéng Km Lé”n Nh,é Tr\ung
nhat nhat binh
KCN Vé Dan 24170.00 19.44 15.07 17.61
Cang Phi My 12700.00 22.66 19.47 21.59
Cang Cai Mép 1500.00 27.43 24,57 26.17
S. Can Giudc
Cau Ong Thin 8770.00 11.61 6.70 9.95
Cau Tha B 23630.66 15.54 13.12 14.34
S.Vam Co6 Dong
Cau Go Trai 52103.00 0.00 0.00 0.00
Go Dau Ha 86880.00 0.01 0.00 0.00
Cau Puc Hué 113421.06 0.03 0.01 0.01
Cau Ptrc Hoa 139600.00 0.68 0.07 0.39
Bén Luc 166845.91 7.19 0.93 3.17
K. Mdng Ga 183525.00 13.13 5.29 9.88
Cira song 187175.00 14.00 7.45 11.53
S.Vam Cé Tay
Maéc Hoa 17245.00 0.00 0.00 0.00
K. 79 48000.00 0.35 0.03 0.15
Tuyén Nhon 62960.31 1.06 0.15 0.52
T3 85402.40 2.22 0.88 1.47
Tan An 119975.00 6.88 3.45 5.13
Tan Try 130700.00 9.00 5.21 7.03
Cira song 151900.00 13.87 9.06 11.63
S.Vam Cé
Nba Vam Co 2026.21 14.75 9.76 12.75
K. Cho Gao 11611.72 16.57 13.35 15.02
Nba Vam C6 BN 31000.00 21.98 17.35 19.94
Ctra Sodi Rap 44483.50 25.97 20.78 23.88
Giira S. PN-SG
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Soéng Km Lé”n Nh,é Tr\ung
nhat nhat binh

R. Go Cong 6141.00 1.37 0.05 0.68
R. Chiéc 2500.00 1.45 0.12 0.86
R. 6ng Nhiéu 6450.00 5.86 0.94 3.49
R. Ba Cua O Kién 4757.04 5.20 1.27 3.15
R. Ky Ha 3000.00 5.85 2.00 3.97
R. Ong T6 3158.50 4.68 1.44 2.93
Bic K. Bén Lirc- Kénh Dai
Rach Tra 46540.50 0.86 0.15 0.47
K. Thiy Cai 23030.00 0.38 0.16 0.27
K. An Ha 9000.00 1.04 0.30 0.51
R. Nué6c Lén 10985.00 434 1.27 2.55
Kénh A 4200.00 2.16 0.25 0.35
Kénh B 4375.00 6.64 2.60 4.58
Kénh C 4167.00 8.26 3.86 6.10
Cau Cho Bém 12415.00 8.33 4.36 6.73
K. Tan Héa Lo Gém 6225.00 8.23 4.05 6.68
K. Vam Thut 1481.95 8.20 3.81 5.81
K. Thi Nghé 0.00 4.87 2.00 3.49
K. Tham Luong Bén Cét 14500.00 1.61 0.89 1.23
Nam K. Bén Lirc- Kénh
Doi
Cau Pha Xuan 8062.61 10.53 3.23 7.96
Céau Muong Chubi 8455.50 12.75 6.52 10.12
Cau Hiép Phudc 7541.50 13.62 8.19 11.46
Kinh Lo 10000.00 17.55 11.41 15.03
Kinh Hang 8000.00 19.31 11.88 16.67
Khu Cén Gio
Cau L6i Giang 1777.00 19.03 11.63 16.84
Cau Vam Sat 1141.50 20.33 14.82 18.38
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Soéng Km Lé”n Nh,é Tr\ung
nhat nhat binh
Cau Dan Xay 11940.81 23.37 16.51 20.75
Giira Hai sébng VC
K. Tha Thura 4100.00 3.64 0.82 1.99
K. T1 3000.00 2.72 1.16 1.82
K. T2 3000.00 1.91 0.55 1.17
K. T3 5500.00 1.82 0.98 1.27
K. T4 2500.00 1.58 0.60 1.05
K. Bo Bo 7255.00 1.84 1.04 1.38

Il. Phu luc 2 : Dién bién chit lwong nwéc mia khé nam 2010 khu viee nghién

crru
bon vi: mg/l
BOD DO

o . Lonnhit i o
S. bong Nai

P. Hiéu Liém 3515.08 6.54 2.87 7.38 6.28
Cau Thu Bién 20788.00 6.33 2.11 7.05 6.30
Long Phudéc 76642.05 4.26 0.62 7.65 2.62
Cét Léi 89736.00 8.99 1.84 5.56 1.95
Miii Nha Bé 103274.00 | 4.37 0.78 4.20 2.15
Rach Gidng 121871.77 | 2.41 0.10 6.37 2.18
S. Sai Gon

Cau Bén Cui 8376.00 6.87 1.14 8.47 6.40
Cau Bén Stc 43732.00 5.82 0.03 9.12 453
Nba Thi Tinh 75967.38 2.31 0.05 8.67 3.82
Thi Dau Mot 86457.50 431 0.38 7.74 3.12
Vam Thuat 110773.85 | 34.06 2.04 5.35 0.57
Phi An 128556.00 | 46.95 5.82 3.51 0.45
S. Long Tau

Giao S. Nha Bé 1100.00 4.41 0.42 4.13 1.93
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BOD DO
> - Lonnhit N v ok
L Tau - Bong Tranh 9198.08 3.14 0.35 3.84 1.78
S. Thi Vai
KCN Vé Pan 24170.00 7.34 5.70 0.63 0.42
Cang Phi My 12700.00 3.03 1.74 1.14 0.59
Cang Cai Mép 1500.00 6.23 3.20 6.23 3.06
S. Can Giuoc
Cau Ong Thin 8770.00 6.74 0.13 5.94 1.64
Cau Thu Bo 23630.66 0.82 0.01 7.68 2.60
S. Vam Co6 Pong
Cau Go Trai 52103.00 3.60 2.04 4.29 2.53
G0 Dau Ha 86880.00 3.46 1.33 4.90 2.64
Cau Puc Hug 113421.06 | 2.48 0.23 4.86 1.83
Cau Duc Hoa 139600.00 | 2.35 0.13 5.46 2.40
Bén Luc 166845.91 | 2.31 0.13 6.32 2.59
S. Vam Co Tay
Moc Hoa 17245.00 4.41 1.92 5.14 2.85
K. 79 48000.00 3.04 0.21 5.40 1.50
Tuyén Nhon 62960.31 3.12 0.06 6.26 1.52
T3 85402.40 3.12 0.30 7.28 2.73
Tan An 119975.00 | 3.06 0.39 6.90 2.26
Tan Tru 130700.00 | 2.24 0.02 7.56 2.10
S.Vam Co
Nba Vam Co 2026.21 1.75 0.01 7.69 2.11
K. Cho Gao 11611.72 0.65 0.01 7.80 2.18
Nba Vam Co BN 31000.00 3.69 0.04 6.95 2.63
Giita S. DN-SG
R. GO Cong 6141.00 3.59 1.47 6.65 3.93
R. Chiéc 2500.00 6.15 0.91 6.75 1.88
R. 6ng Nhiéu 6450.00 7.27 1.67 5.73 2.07
R. Ba Cua O Kién 4757.04 7.45 1.58 4.65 1.47
R. Ky Ha 3000.00 90.73 2.39 4.22 1.38
R.Ong Té 3158.50 24.07 1.21 6.85 1.38
Bic K. Bén Lic-
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BOD DO
o - Lonnhit o o
Kénh Doi
Rach Tra 46540.50 8.93 0.22 7.70 1.69
K. Thay Cai 23030.00 0.45 0.02 8.84 6.32
K. An Ha 9000.00 3.76 0.25 7.98 2.99
R. Nudc Lén 10985.00 6.07 1.27 452 1.63
Kénh A 4200.00 3.84 1.14 4.16 1.69
Kénh B 4375.00 6.37 2.09 3.71 1.40
Kénh C 4167.00 8.39 3.52 3.70 1.68
Cau Cho Bém 12415.00 10.27 3.52 3.59 1.41
K. Tan Héa Lo Gém | 6225.00 146.15 27.36 3.99 0.43
K. Vam Thuat 1481.95 31.60 5.46 3.72 0.90
K. Thi Nghé 0.00 50.57 6.61 3.07 0.46
Gap T UOMEBEN | 1450000 | 00 | e 5.61 113
Nam K. Bén Luc-
Kénh Doi
Cau Pha Xuan 8062.61 8.51 1.48 3.93 1.45
Céau Muong Chudi 8455.50 3.78 0.47 5.09 2.12
Cau Hiép Phudc 7541.50 2.83 0.43 4.87 1.60
Kinh Lo 10000.00 2.36 0.10 6.33 2.10
Kinh Hang 8000.00 2.18 0.06 7.03 2.32
Khu Can Gio
Cau L6i Giang 1777.00 2.20 0.50 3.75 1.93
Cau Vam Sét 1141.50 1.95 0.15 6.10 2.34
Cau Dan Xay 11940.81 5.65 1.10 5.98 2.44
Gitra Hai séng VC
K. Tha Thura 4100.00 2.13 0.06 7.00 2.52
K. T1 3000.00 2.30 0.02 7.19 2.41
K. T2 3000.00 2.30 0.06 6.57 2.41
K. T3 5500.00 0.93 0.01 8.72 5.09
K. T4 2500.00 0.85 0.01 8.39 5.13
K. Bo Bo 7255.00 1.85 0.01 7.76 2.63
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I1l.  Phuluc 3: Mwc nwoc trong mua kiét nam 2010

Pon vi:m
Séng Km Lén nhat | Nhé nhat | Trung binh
S. Pong Nai
P. Hiéu Liém 3526.36 2.07 -2.35 0.10
Cau Thu Bién 20788.00 1.96 -2.29 0.01
Tan Tridu 42970.45 1.73 -2.38 -0.07
Bién Hoa 54659.48 1.62 -2.47 -0.12
Cau bong Nai 60726.06 1.59 -2.56 -0.13
Long Phuéc 76808.41 1.50 -2.61 -0.15
Cat LAi 89736.00 1.42 -2.52 -0.16
Miii Nha Bé 104623.00 1.37 -2.60 -0.18
Rach Gidng 122265.03 1.30 -2.50 -0.19
Cira Song 130915.12 1.27 -2.55 -0.19
S. Sai Gon
Cau Bén Cii 8376.00 1.64 -1.88 -0.02
Cau Bén Stic 43732.00 1.39 -2.10 -0.07
Nba Thi Tinh 76588.00 1.30 -2.17 -0.11
Tha Dau Mot 87626.00 1.39 -2.32 -0.12
Nba Rach Tra 94398.73 1.40 -2.35 -0.13
Vam Thust 111678.00 1.44 -2.42 -0.14
Pha An 130210.00 1.43 -2.53 -0.16
Cira SOng 142964.00 1.41 -2.51 -0.16
S. Long Tau
Giao S. Nha Be 2200.00 1.37 -2.60 -0.18
L Tau - Bong Tranh 9198.11 1.35 -2.59 -0.18
S. Thi Vai
KCN Vé Pan 24170.00 1.35 -2.89 -0.21
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Séng Km Lén nhat | Nhé nhat | Trung binh
Cang Phi My 12700.00 1.29 -2.84 -0.21
Cang Cai Mép 3000.00 1.28 -2.82 -0.21
S. Can Giudc
Cau Ong Thin 8957.50 1.32 -2.42 -0.17
Cau Thu Bo 24192.00 1.28 211 -0.16
S. Vam Co6 Dong
Cau Go Trai 35060.00 1.25 -1.18 -0.02
Go Dau Ha 70295.00 1.08 -1.27 -0.04
Cau Duc Hué 96806.63 1.08 -1.15 -0.04
Cau Duc Hoa 122189.17 1.13 -1.18 -0.06
Bén Lirc 149215.41 1.20 -1.47 -0.10
K. Mdng Ga 164500.00 1.22 -1.71 -0.13
Cira séng 169700.00 1.22 -1.79 -0.14
S.Vam Cé Tay
Moc Hoa 35100.00 1.19 -1.70 -0.04
K. 79 62700.00 1.17 -1.81 -0.10
Tuyén Nhon 76688.35 1.24 -1.83 -0.10
T3 97030.25 1.27 -1.78 -0.11
Tan An 129500.00 1.26 -1.77 -0.12
Tan Tru 139833.33 1.26 -1.77 -0.12
Cira song 158247.14 1.23 -1.80 -0.14
S.Vam Cé
Nba Vam Co 2300.00 1.23 -1.85 -0.14
K. Chg Gao 11200.00 1.26 -1.96 -0.15
Nba Vam C6 BN 32300.00 1.26 -2.58 -0.20
Ctra Sodi Rap 45000.00 1.27 -2.73 -0.22
Giira S. PN-SG
R. Go Cong 6141.00 1.56 -2.55 -0.14
R. Chiéc 2500.00 1.52 -2.51 -0.14
R. 6ng Nhiéu 6450.00 1.45 -2.54 -0.16
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Séng Km Lén nhat | Nhé nhat | Trung binh
R. Ba Cua O Kién 4757.04 1.45 -2.51 -0.15
R. Ky Ha 3000.00 1.44 -2.51 -0.15
R. Ong T6 3158.50 1.44 -2.48 -0.15

Bic K. Bén Lirc- Kénh Déi

Rach Tra 45903.00 1.40 -2.22 -0.12
K. Thiy Cai 24010.00 1.12 -0.86 0.01
K. An Ha 10311.39 1.19 -0.90 0.00
R. Nudc Lén 10534.76 1.14 -0.96 -0.01
Kénh A 5400.00 1.12 -0.96 -0.01
Kénh B 4500.00 1.11 -0.94 -0.01
Kénh C 5334.00 1.14 -1.01 0.00
Cau Cho Bém 12415.00 1.26 -1.74 -0.11
K. Tan Hoa Lo Gém 2500.00 1.39 -0.29 0.16
K. Vam Thut 2500.00 1.42 -2.52 -0.16
K. Thi Nghé 7500.00 1.44 -2.16 -0.15
K. Tham Luong Bén Cét 14500.00 1.46 -2.27 -0.12
Nam K. Bén Lirc- Kénh
Doi
Cau Phd Xuan 7500.00 1.39 -2.48 -0.16
Céau Muong Chubi 8500.00 1.35 -2.59 -0.18
Cau Hiép Phudc 8100.00 1.33 -2.58 -0.18
Kinh Lo 1908.36 1.30 -2.49 -0.18
Kinh Hang 0.00 1.29 -2.48 -0.19
Khu Cén Gio
Cau L6i Giang 1777.00 1.32 -2.73 -0.19
Cau Vam Sat 2283.00 1.28 -2.51 -0.19
Cau Dan Xay 21649.15 1.31 -2.75 -0.20

Gitra Hai séng VC
K. Thu Thtra 4100.00 1.22 -1.56 -0.10
K. T1 3000.00 1.23 -0.88 0.01
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Séng Km Lén nhat | Nhé nhat | Trung binh
K. T2 3000.00 1.18 -0.73 0.03
K. T3 4000.00 1.17 -0.61 0.09
K. T4 2500.00 1.12 -0.59 0.07
K. Bo Bo 7352.60 1.13 -0.59 0.08
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IV.Phu luc 4: Luu lwong trong mua kié¢t nam 2010

Don vi: m3/s

soéng Km Lén nhat | Nhé nhat | Trung binh
S. Pong Nai
P. Hiéu Liém 2644.77 725.99 -122.11 215.74
Cau Thu Bién 19775.66 1268.18 -817.35 311.35
Tan Triéu 43267.30 2461.29 -2383.50 312.12
Bién Hoa 53418.74 3140.18 -3183.73 312.69
Céau Ddng Nai 60887.53 3978.70 -3913.15 313.41
Long Phuéc 77034.70 7235.25 -7372.02 281.43
Cét Léi 90679.81 10610.99 -11033.21 327.12
Miii Nha Bé 103602.69 7907.97 -9171.67 -22.95
Rach Gidng 121891.52 12059.50 -13534.64 -32.63
Cira Song 131457.56 18705.50 -20129.44 -9.88
S. Sai Gon
Cau Bén Cui 9226.00 103.30 -82.74 7.78
Cau Bén Suc 44821.50 507.06 -533.87 7.92
Nba Thi Tinh 76223.30 1126.89 -1253.74 13.26
Tha Dau Mét 87263.06 1387.79 -1512.03 13.42
Nba Rach Tra 94227.37 1565.55 -1698.48 13.55
Vam Thuat 111147.17 2276.38 -2557.15 9.55
Pha An 129468.48 3147.72 -3540.74 20.18
Cira Song 142546.95 4440.31 -4866.03 1.89
S. Long Tau
Giao S. Nha Beé 1100.00 10368.60 -10478.92 341.36
L Tau - Bong Tranh 9262.06 8417.84 -8171.71 268.43
S. Thi Vai
KCN Vé Pan 24435.00 1887.86 -4908.83 1.68
Cang Phi My 13700.00 2915.43 -6890.97 1.03
Cang Cai Mép 1500.00 4995.72 -9084.46 -13.05
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séng Km Lén nhat | Nhé nhat | Trung binh
S. Can Giudc
Cau Ong Thin 9898.75 595.03 -574.83 17.76
Cau Thu Bo 24576.95 620.48 -478.04 32.71
S. Vam Co6 Pong
Cau Go Trai 34315.00 534.96 -528.05 25.20
GO Diu Ha 69517.50 967.76 -955.36 25.09
Cau Puc Hué 95943.75 1328.85 -1315.01 25.54
Cau buc Hoa 121144.59 1766.91 -1714.01 27.41
Bén Lirc 149207.70 2157.06 -2059.12 40.62
K. Mdng Ga 165500.00 1806.51 -1453.16 71.85
Cira song 169100.00 1892.17 -1491.78 71.85
S.Vam Cé Tay
Maoc Héa 34467.11 471.95 -467.19 20.02
K. 79 63529.00 835.64 -801.02 19.96
Tuyén Nhon 76344.18 1006.02 -973.64 19.81
T3 96735.13 1341.06 -1413.63 18.70
Tan An 128150.00 1906.14 -2103.83 16.07
Tan Tru 138450.00 2128.40 -2380.09 16.23
Cira song 159551.08 2782.04 -3061.53 16.38
S.vam Cé
Nba Vam Co 1150.00 4896.78 -4781.37 88.22
K. Chg Gao 12300.00 2851.37 -2845.91 7.51
Nba Vam Co BN 32851.63 9162.14 -8657.82 122.98
Cira Soai Rap 46500.00 35429.05 -34885.75 92.68
Giira S. PN-SG
R. Go Cong 6141.00 58.75 -71.15 0.03
R. Chiéc 1250.00 84.41 -45.62 13.19
R. 6ng Nhiéu 6450.00 254.75 -278.80 1.50
R. Ba Cua O Kién 0.00 146.92 -154.49 1.77
R. Ky Ha 1500.00 39.47 -41.92 -0.63
R. Ong T 2478.00 128.43 -134.99 0.47
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séng Km Lén nhat | Nhé nhat | Trung binh
Bic K. Bén Lirc- Kénh Péi
Rach Tra 46345.79 131.33 -149.10 -4.18
K. Thiy Cai 23030.00 21.04 -22.11 -0.44
K. An Ha 9155.70 22.70 -18.15 3.79
R. Nudc Lén 10502.38 27.09 -38.42 -2.12
Kénh A 4050.00 23.30 -23.54 0.00
Kénh B 3750.00 19.85 -18.01 0.42
Kénh C 4000.50 55.58 -62.07 -1.23
Cau Chg bém 11408.25 21.79 -46.97 -3.88
K. Tan Héa Lo Gém 1250.00 2.02 -2.19 0.00
K. Vam Thuat 1433.31 76.85 -117.95 2.06
K. Thi Nghé 7920.81 50.59 -70.78 0.02
K. Tham Lwong Bén Cét 15500.00 78.00 -74.92 -0.21
Nam K. Bén Lirc- Kénh
Doi
Cau Phi Xuan 8500.00 217.12 -260.68 -11.03
Céau Muong Chubi 8557.34 590.20 -702.53 -0.89
Cau Hiép Phudc 7550.00 488.71 -503.99 -10.00
Kinh Lo 954.18 1196.87 -1151.75 -7.53
Kinh Hang 1000.00 627.15 -538.29 11.13
Khu Can Gio
Cau L6i Giang 2665.50 960.67 -760.59 -36.32
Cau Vam Sat 1141.50 1418.44 -903.85 -52.98
Céau Dan Xay 21823.07 713.36 -648.25 5.48

Giira Hai séng VC

K. Thu Thua 3075.00 77.54 -58.39 1.26
K. Tl 3834.69 17.56 -12.40 1.03
K. T2 4208.47 15.83 -13.43 0.99
K. T3 5012.83 10.83 -7.10 0.80
K. T4 3750.00 6.92 -4.37 0.82
K. Bo Bo 8339.80 12.73 -10.15 0.06
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