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BANG KY HIEU VA CAC CH( VIET TAT

O3
Ky hiéu Giai nghia Nguyén goc
DHI Vién Thuy luc Pan Mach Denmark Hydraulic Institute
Lién minh Quéc té Bao ton | International Union for
IUCN Thién nhién va Tai nguyén | Conservation of Nature and
thién nhién Natural Resources
A 1 N « .« | International Water
IWMI Vién Quan 1y Nudc Qudc té Management Institute
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L Chiéu dai song (km)
= Dién tich luu vuc song
(km?)
CNNN Cong nghiép ngan ngay
KCN Khu cong nghiép
CCN Cum cong nghiép
Q Luu lugng nude (m®/s)
H Muyc nudc (cm)
M Modul dong chay (I/s .km?)
W Téng luong dong chay (m?)
X Luong mua (mm)
Y L6p dong chay (mm)
QPTL Quy pham thuy loi
KTTVMT Kh1 tugng Thuy van va Moi
truong
TNN Tai nuyén nudc
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MO PAU
T3
I. Tinh cép thiét cia dé tai nghién ciru

Vu Gia - Thu Bén 14 Ivu vuc séng 16n & ving Duyén hai Trung Trung Bo. Toan
bd luu vuc nam & suon Pong cia diy Truong Son, gdm dat dai ciia Thanh phd Pa
Néng, tinh Quang Nam va mét phan cua tinh Kon Tum.

Luu vuc séng Vu Gia - Thu Bdn c6 tiém ning 16n vé dat dai , tai nguyén nudc
thuy nang, rimg va thuy - hai san. Khi hau 4m 4p, thuan loi cho cdy trong sinh trudng
quanh nam. Luu vuc nim & trung do cua cia dat nude, co thanh phd Da Ning ddu mbi
rat quan trong cua mang ludi giao thong hang khong , duong sit, dudng bo Nam - Bic,
1én Tay Nguyén, sang Lao va Thai Lan, c6 cang bién thuan tién cho mé rong giao luu
quéc té. Trong ving c6 nhiéu danh lam thing canh dep nhu ban dao Son Tra , déo Hai
Van, Ngii Hanh Son, ¢6 di san vian hoa thé gidi Hoi An va My Son v.v.

Tuy nhién, do nhitng dic thi chung cia Mién Trung, diéu kién ty nhién cua luu
vuc séng Vu Gia — Thu Bén ciing gy nhiéu khé khin cho phat trién kinh té - x4 hoi.
Dia hinh luu vyc kha phirc tap , bi chia cat manh , d6 déc 16n khoé xay dung co so ha
tang, nhat 1a giao thong va thuy loi . Pia hinh phan 16n 1a ddi nti cao , chét luong tham
thyc vat bi suy giam. Thoi tiét khic nghiét, thién tai bio lii luén xay ra va c6 xu hudng
ngay cang ac liét . Mua Iii 16n gay x6i mon dat , x6i 10 bd va cit dong song , gy ung
ngap va Iii lut nghiém trong . Mua kho it mua gay kho han niang . Tiém ning dat dai
rong 16n nhung quy dat san xuat nong nghiép it , manh min, nhé hep. Binh quéan dat
canh tac trén dau nguoi thap.

Trong khi d6, xuit phat diém cta nén kinh té trong lvu vuc , nhit 1a ¢ tinh Kon
Tum va Quang Nam con thip . Co so ha tang, nhat 1a ¢ cac ving nong thén , mién nii
con yéu kém , lac hau. Nén kinh té chu yéu dua vao néng nghiép . Cong nghiép chua
phat trién, san xuit va luu thong hang hoa thip , thwong mai, dich vu ¢6 xu huéng phat
trién nhung con cham, chua hinh thanh dwgc nganh kinh té cha luc nén chua c6 duge
nhiéu san pham chiém vu thé trén thi trudng trong nudc va xuét khau. Kha ning dau tu
ctia cac dia phuong cho phat trién kinh t& xa hoi rat han ché...Vi vay doi sdng cia
nhan dan con nhiéu kho khan.

Tai nguyén nudc nude song Vu Gia — Thu Bén c6 vai tro rit quan trong trong
phat trién cta luu vuc. Ngudn nudce song tuy doi dio nhung dang cé xu thé suy giam
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dan ca vé s6 luong va chat lugng. Tinh trang khai thac, st dung tai nguyén nudc chua
duge kiém soat va con nhiéu ton tai. Khai thac, sir dung tai nguyén nudc con mang
tinh don nganh, mau thudn trong khai thac nudc séng giira cac ho dung nudc xay ra
nghiém trong, nhu phat trién thury dién véi cac ho dung nude khac.

Pé duy tri dong chay téi thiéu bao dam strc khoe ctia dong song, bao vé hé sinh
thai thiy sinh va dap tng nhu cau khai thac, st dung tai nguyén nuéc song thi viéc
nghién ciru dé tai “Ung dung mo hinh MIKE 11 xac dinh dong chay ti thiéu trén
dong chinh séng Vu Gia - Thu Bon va dé xuat giai phap duy tri dong chay tbi thiéu” 1a
rat can thiét.

I1. Muc tiéu ciia dé tai nghién ciu

- Ung dung md hinh MIKE 11 x4c dinh dong chay tbi thiéu trén dong chinh luu
vuc song Vu Gia — Thu Bon nham bao dam duy tri dong séng, bao vé hé sinh théi thay
sinh, da dang sinh hoc va dap ing nhu cau khai théc, st dung nudc cua cac nganh kinh
té - x4 hoi mot cach bén viing.

- Pé xuat giai phap duy tri dong chay tbi thiéu trén dong chinh song Vu Gia —
Thu Bon.

Mic du di sau nhiéu qudc gia trén thé gidi trong viéc xac dinh dong chay t6i
thiéu, nhung dén nay khai niém nay da dugc Viét Nam quy dinh tai Nghi dinh
112/2008/ND-CP vé quan 1y, bao vé va khai thac tong hop tai nguyén va méi trudng
cac hd chua thuy dién, thuy loi. Nhung do su phdi hop thiéu dong bo giira cac cép,
nganh, dia phuong va nhan thirc chua diy du trong viéc xac dinh dong chay téi thiéu,
nén hoat dong khai thac nudc dang dién ra qua mirc can thiét. Quy trinh van hanh ho
chtra chua c6 vao mua kho hoac khong dam bao yéu cau, cac hién tuong tu nhién dién
bién ngay cang phuc tap. Hé luy 1a cac dong song thudng xuyén bi can nudc khong
dam bao duy tri dong chay lién tuc. Véan tdc va luu luong dong chay nho 1am giam kha
nang tu lam sach cua song. Cac loai thuc vat phat trién qua nhiéu hai bén bo song; cao
trinh 14y nuéc khong dam bao; tré ngai trong giao théng thiy; thiéu nude cho phat
dién v.v.

Dé khac phuc nhitng han ché néu trén, rat can coi trong dong chay t6i thiéu nham
hd trg cho cip phép khai thac sir dung nudc; quan 1y, bao vé, khai thac tong hop tai
nguyén va moi trudng cac hd chira thuy dién, thiy loi, gop phan quan 1y tong hop luu
vuc song dé duy tri su song cho cac dong song.
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CHUONG 1. TONG QUAN
ORI C%

1.1. Téng quan vé cédc nghién ctru c¢é lién quan linh vwe cuda luan van

Hién nay, viéc x4c dinh dong chay téi thiéu cho cac luu vuc sdng con rit méi &
Viét Nam, cac nghién ctru da dugc thuc hién chu yéu 1a cac dé tai nghién ctru khoa hoc
voi cac ndi dung chinh 1a xac dinh cac phuong phap, cong cu cho viéc tinh toan, xac
dinh dong chay ti thiéu.

Khai quat mdt s6 cac nghién ctru tuong tu vé linh vyc cta ludn van:

- Dy an “Panh gid dong chdy moi truong cho luu vuc song Huong” do IUCN
phéi hop IWMI thyc hién va hoan thanh vao ndm 2004. Dy &n da dua ra dugc mot sb
phuong phap xac dinh dong chay maéi trudng va tinh toan cc gia tri tai cac diém kiém
soat. Cac phuong phap, két qua ctia Dy 4n ciing c¢6 thé tham khao trong qué trinh
nghién ctru thuc hién dé tai nay;

- Pé tai “Nghién ciru co so khoa hoc va phuong phap tinh ngudng khai thac, sir
dung ngudn nudc va dong chay mdi trudng, Gmg dung cho luu vuc song Ba va séng
Tra Khac” do Truong Pai hoc Thuy loi thuc hién va hoan thanh nam 2006. Cac ndi
dung chu yéu cua dé tai 1a dua ra cac phuwong phap, k¥ thuat tng dung trong xac dinh
dong chay moéi truong; két qua xac dinh dong chay moi trudng, ngudng khai thac, sir
dung nuéc song Ba, Tra Khic budc dau 1am sang t6 cac phwong phap, k¥ thuat ung
dung. Phuong phap xac dinh dong chay t6i thiéu duy tri dong song c6 thé nghién ctu
xem xét ung dung.

- Du 4n nghién ctru dong chay mdi truong dé 1ap quy hoach vé duy tri dong chay
trén dong chinh cua song Mé Coéng thudc chuong trinh st nuée (WUP) ctia Uy ban
song Mé Cong. Pé tai ndy chu yéu dua ra hudng tiép can vé mat phuong phap luan va
dé xuat cac ¥ kién vé dong chay méi truong ddi véi ving ha luu song Mé Cong tai
Viét Nam ma chua di vao danh gid cu thé.

- Tran Hong Thai va cong su (2007), trong dé tai Nghién ctru co s& khoa hoc
trong viéc danh gid dong chay moi truong, cling da tinh toan dong chay moi truong
trén co s phan tich twong quan gitta luu lugng va chu vi udt theo mua. Bén canh do,
phuong phap RVA/IHA ciing dugc thu nghiém ap dung.

- Nghién ctru cia Poan Thi Tuyét Nga (2007) vé xac 1ap co s¢ khoa hoc dé khéi
phuc dong chay séng Pay phuc vu khai thac tong hop tai nguyén nudc va cai thién
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moi truong ding lai & mirc d6 16ng ghép khai niém dong chdy moéi trudng vao cac dé
xudt giai phap phuc hoi dong chay tai doan séng tir Hat Mon dén Ba Tha trén song
bay.

Khai quat mot sb cac nghién ctu tuong tu vé linh vuc cua dé tai trén luu vuc
song Vu Gia — Thu Bén:

- Luu vuc song Vu Gia — Thu Bon 1a mot luu vyce séng 16n va ¢6 tim quan trong.
Trong nhiing nim gan ddy, c6 nhiéu nghién ciru vé tai nguyén nude trén luu vye. Tuy
nhién, cac nghién ctru chu yéu tap trung vao phuc vu cho cac muc dich khai thac, sir
dung nudc cua cac nganh nhu Thuy loi, Thuy dién, v.v.

Trong sb cac du an vé tai nguyén nudc da duge thuc hién trén luu vyc song Vu
Gia— Thu Bén:

- Du 4n “DPiéu tra, danh gia hién trang khai thac, st dung nudc va xa nude thai
vao ngudn nudc luu vuce séng Vu Gia — Thu Bén” do Cuc Quan 1y tai nguyén nudc
thue hién va hoan thanh nam 2005. Cac ndi dung chu yéu cua du 4n 1a diéu tra tinh
tinh khai thac, s dung tai nguyén nudc, xa nudc thai vao ngudn nudc trén luu vuce
song. Cac két qua cua dy an sé duoc ing dung dé danh gia hién trang khai thac, st
dung tai nguyén nudc trén luu vyc.

- Dy an “Quy hoach tai nguyén nudc ving kinh té trong diém mién Trung” dang
thuc hién ¢6 thé tham khao mot sd ndi dung nhu xac dinh nhu cu nudc s dung nudc
clia cac nganh kinh té - xa hoi cho qua trinh nghién ctru thyc hién dé tai nay.

Ciac cong trinh di cong b c6 lién quan dén luin vin:

- Pé xuat quy trinh x4c dinh dong chay ti thiéu va hudng tiép can dong chay
sinh thai ¢ Viét Nam. Tran Héng Thai, Pham Van Trang, Duong Bich Ngoc —
Trung tim Tu van Khi twong Thily van va Méi truong — Vién Khoa hoc Khi tuong
Thuy van va Méi truong, 2010.

- Két qua khao sét thiy sinh vat song Hong - Thai Binh va D¢ xuét dong chay
t6i thiéu. Mai Dinh Yén, H6 Thanh Hai va Nguyén Van Hanh, 2010.

- Xac dinh khung quéc gia vé dong chay tdi thiéu. Hoi thao khoa hoc tai Ha Noi.
Cuc Quan ly tai nguyén nudce, 2008.

1.2. Cac phwong phap nghién ctru
- Phuong phap ké thura cac tai liéu lién quan : Tiép cén ddi twong nghién ciu,
tiép can hé thong va tiép can cong nghé khoa hoc k¥ thuat tién tién. Ké thira cac két
qua nghién ctru 6 lién quan dén ndi dung nghién ctru.
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- Phuong phap nghién ctru hién trudng, diéu tra khao sat: Khao sat thyc dia khu
vuc nghién ctru, khdo sat thyc dia chi tiét cac khu vuc quan trong, cac khu vuc du kién
Xay dung, cai tao cong trinh trong vung nghién curu.

- Phuong phap chuyén gia : Nghién ctru phwong phép xac dinh dong chay tbi
thiéu 1a linh vire méi doi hoi nhiéu can bd c6 chuyén mén sau, am hiéu linh vuc va vé
ving nghién ctru. Vi vy, trong qua trinh thue hién dé tai can c6 su tham gia dong gop
¥ kién cta cac chuyén gia.

- Phuong phap mé hinh toan: Sir dung cac mé hinh thily van, thiy luc dé tinh
toan theo yéu cau cua dé tai. Hop tac, trao doi, so sanh véi cac nghién ctru c6 lién

quan.

1.3. Téng quan vé mé hinh MIKE 11
MIKE 11 do DHI Water & Environment phét trién, 1d mot goi phan mém ding

dé mo phong dong chay, luu luong, chat luong nude va van chuyén bun cat & cac cua

song, song, kénh tudi va cac vat thé nude khac.

MIKE 11 1a m6 hinh dong luc mot chiéu duoc sir dung nham phan tich chi tiét,
thiét ké, quan 1y, van hanh cho mang song c6 to hop nhiéu cong trinh trén hé thong
cling nhu hé théng kénh dan don gian va phirc tap. Vi méi truong dic biét than thién
vo1 nguoi st dung, linh hoat va tdc do tinh toan cao MIKE 11 tao ra moi truong hitu
hiéu vé k¥ thuat cong trinh, tai nguyén nudc, quan 1y chat lugng nude va cac tng dung

quy hoach.

Modul thuy dong luc (HD) 1a mot phan trong tdm ctia md hinh MIKE 11 va la
mo dun co ban trg giup cho hau hét cac mo-dun khac bao gdm du bao 1, tai khuyéch
tan, chat lugng nude va cac modul van chuyén bun cat khong hodc co cb két. Cac cong

trinh dugc mo phong trong MIKE 11 bao gom:

- bap (dap dinh rong, dap tran).

- Cbng (cong hinh chir nhat, hinh tron...)

- Tram bom

- H6 chira

- Cong trinh diéu tiét

- Cau

Mo hinh MIKE 11 12 m6t phan mém k¥ thuat chuyén dung mé phong luu luong,

chat luong nudc va van chuyén bun cat & cira song, song, hé théng tudi, kénh din va
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cac hé thong dan nudc khac. MIKE 11 13 mo hinh dong luc mot chiéu than thién véi
ngudi sit dung nham phén tich chi tiét, thiét ké, quan Iy va van hanh cho séng va hé
théng kénh dan don gian va phtrc tap. V61 moi truong dac bi€t than thién véi nguoi s
dung, linh hoat va téc d6, MIKE 11 cung cip mot méi truong thiét ké hiru hiéu vé k§
thuat cong trinh, tai nguyén nudc, quan 1y chat luong nudc va cac tng dung quy

hoach.

1.4. Quy djnh vé dong chay téi thiéu

“Dong chay t6i thiéu” theo Nghi dinh s6 120/2008/ND-CP vé Quan 1y luu vuc
song va Nghi dinh s6 112/2008/ND-CP vé Quan Iy tong hop hd chira thuy dién, thay
loi dugc dinh nghia nhu sau:

"Dong chay tdi thiéu" 13 dong chay ¢ muc thip nhit can thiét dé duy
tri dong song hodc doan song, bao dam su phat trién binh thudng cta hé sinh thai thuy
sinh va bao dam muc ti thiéu cho hoat dong khai thac, sir dung tai nguyén nudc.

Ngoai dinh nghia dong chay tdi thiéu trong cac Nghi dinh trén, thi chwa co quy
dinh ndo hudng dan phuong phap xac dinh, ciing nhu quy dinh vé dong chay téi thicu.
Thong tu “Quy dinh vé viéc x4c dinh dong chay téi thiéu trén song” dang duoc Bo Tai
nguyén va Moi truong nghién clru soan thao.

Dy thao Thong tu “Quy dinh vé viéc xac dinh dong chay ti thiéu trén séng” véi
su tham gia ctia nhiéu chuyén gia c6 kinh nghiém va da duoc hoi thao 13y y kién cua

cac nganh 13 tai liéu c6 gia tri tham khao cho dé tai nay.
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CHUONG 2. DOI TWONG, NOI DUNG VA PHUONG PHAP NGHIEN CcUrU
T3

2.1. Pdc diém tw nhién

2.1.1. Vitridialy

Séng Vu Gia - Thu Bén 1a hé thong song 16n ¢ ving Duyén hai Trung Trung
B6. Toan bd luu vyc  nam & suon Pong cua diy Trudng Son c6 dién tich luu vire
10.350 km?, trong d6 dién tich nim ¢ tinh Kon Tum : 560,5 km?, con lai chi yéu thudc
dia phan tinh Quang Nam va Thanh ph6 Da Nang.

Luu vuc song Vu Gia — Thu Bon ¢6 vi tri toa do:

- 16°03” - 14°55° vi d¢ Béc

- 107°15° - 108°24’ kinh d6 Dong.

Cé ranh gioi lvu vuc:

- Phia Béc giap luu vuc séng Cu Dé.

- Phia Nam giap luu vuc song Tra Bong va Sé San.

- Phia Tay giap Lao.

- Phia Pong giap bién Pong va luu vuc song Tam Ky.

BAN DO V| TRi LUU VUC VU GA - THU BON

BIEN DONG

GHI CHO

Q Vit lwu vue Vu Gia - Thu Bén

Hinh 1: Ban d6 vi tri lwu vuc nghién ctru

Luu vyc séng Vu Gia - Thu Bon bao gom dat dai cia 17 huyén, thanh phé cta
3 tinh Kon Tum, Quang Nam va Thanh ph6 Pa Ning, d6 1a Bac Tra My, Nam Tra My,
Tién Phudc, Phude Son, Hiép Puc, Pong Giang, Tay Giang, Nam Giang, Qué Son,
Duy Xuyén, Dai Loc, Pién Ban, Thanh phé Hoi An, thanh phd Pa Ning, Hoa Vang
va mot phan cta huyén Thiang Binh, Pik Glei (Kon Tum).
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2.1.2. Pac diém dia hinh

Nhin chung dia hinh cta luu vuc bién d6i kha phuc tap va bi chia cit manh . Dia
hinh c6 xu huéng nghiéng dan tir Ty sang Déng di tao cho luu vire co 4 dang dia
hinh chinh sau:

1. bia hinh vung nui ‘

Vung nti chiém phan 16n dién tich ctua lu u vuc, day nti Truong Son c6 do cao
phd bién tr 500 + 2.000 m. Pudng phéan thuy cta luu vye 14 nhirng dinh nai c6 do cao
tr 1.000 m + 2.000 m, dugc kéo dai tir deéo Hai Van & phia Bic c6 caodd  1.700 m
sang phia TAy roi Tay Nam va phia Nam luu vyc hinh thanh mét canh cung bao 13y
lru vue. Diéu kién dia hinh nay rat thuan loi don gié mua Dong Bic va cac hinh thai
thoi tiét tir bién Pong dua lai hinh thanh cac vung mua 10n gdy 18 quét cho mién ndi va
ngap lut cho vung ha du.

2. Dia hinh vung go ddi ‘ ‘ ,

Tiép theo vung nui vé phia Pong la vung doi co dia hinh lugn song d6 cao thap
dan trr Ty sang Dong . Dinh d6i tron, nhiéu noi kha bang phang , suon ddi c6 do déc
20 + 30°.

3. Dia hinh ving ddng bang o 7 o ,

La dang dia hinh twong d6i bang phang , it bién doi, tap trung chu yéu la phia
Pong luu vyc, hinh thanh tir sin pham tich tu cta phiisa cd , trAm tich va phu sa boi
dip cua bién, séng, sudi... Do dic diém ddi nii an sat bién nén ddng bang thuong nho
hep chay doc theo hudng Bic - Nam.

4. ia hinh vung cat ven bién ‘ o

Vung ven bién 1a cac con cat c6 ngudn goc bién . Cat dugce song gi6 dua 1én bo
va nho tac dung cua gid, cat dugce dua di xa bo vé phia Tay tao nén cac doi cat c¢o dang
lwon song chay dai hang traim km doc bo bién.

2.1.3. Pac trwng hinh thai lwu vwe séng

Mang lu6i song thudc luu vuc Vu Gia - Thu Bon nam hoan toan trong tinh
Quang Nam va Thanh phd Pa Ning. Ngudn nudc cung cép cho hé théng song chu yéu
13 nudc mua véi lugng mua kha phong pht tir 1800 mm dén 2300 mm. Tuy nhién, do
chi phdi cia dia hinh, dia chat, thd nhudng va diéu kién mit dém ma ludi song phat
trién khong ddng déu giita cac ving.

Mat @6 ludi song & cac vung nhu sau:

- Thuong ngudn séng Thu Bon: 0.40 km/km?
- Thuong ngudn séng Vu Gia: 0.33 km/km?
- Vung ha du séng Thu Bén: 0.60 km/km?

Heé théng séng Vu Gia - Thu Bon bao gom hai séng chinh: Séng Thu Bon (song
Tranh, song Khang va song Truong) va song Vu Gia (song Cai, song Bung va song
Con) v6i 19 séng nhanh cép I, 3 nhanh phéan luu 13 séng Yén (Cam Lg), song Vinh
Dién, song Trudng Giang, 36 song nhanh cap II, 21 nhanh cép III va 2 nhanh séng cp
V.

17



Séng Vu Gia gém nhiéu nhanh séng hop thanh, bat ngudn tir diy ndi dong
Truong Son. Song Vu Gia c6 chiéu dai dén Ai Nghia 1a 166 km véi dién tich luu vuc
1a 5180 km® va dén ctra ra tai Da Ning 1a 204 km.

Séng Thu Bon bat ngudn tir dinh Ngoc Linh cao 2598 m (tinh Kontum). Hudng
chay cua doan thuong luu va trung luu theo huéng gan Nam-Béc, doan ha luu theo
huéng Tay-Dong d6 ra bién tai cira Hoi An. D6 dai song chinh tir ngudn dén cira Hoi
An 13 198 km, dién tich luu vuc tinh dén Giao Thuy cach cira Hoi An 30 km 1a 3835
km?. Thuong ngudn séng Thu Bon chdy qua dia phan Kontum 38 km véi dién tich
tuong tmg 14 500 km®. Tai Giao Thuy hai séng Vu Gia va Thu Bdn c¢6 su trao dbi nudc
qua song Quang Hué. Cach Giao thuy 16km vé phia ha luu 13 song Vinh Dién chuyén
mot phan nudc song Thu Bon sang nhanh séng Vu Gia.

Song Vu Gia c6 song Tuy Loan (L=28km, F=260km?); Séng Thu Bén co song
Ly Ly (L=40km, F=254km?). Séng Thu Bdn va séng Tam Ky dwoc ndi nhau bing
song Truong Giang, 1a két qua cta qua trinh boi 1ap cira Pai (Thu Bon) va mot kiéu
kéo dai cua cic song mién Trung. Trong hé thong con c6 3 phan luu 13 séng Yén (séng
Cam Lg), song Vinh Dién va song Truong Giang.

Dién tich thu nhan nudc cia timg séng trong hé théng thudng nhd, trén 90% sd
song sudi co dién tich tap trung nudc dudi 1000km?.

2.1.4. Pac diém thé nhwdng
2.1.4.1. Pic diém hinh thanh va phin bé

Theo tai liéu théng ké, Iuu vuc c6 10 nhom dat co ban véi 34 loai dat khac nhau
phan bd trén cac loai dia hinh dic trung.
1. Nhém dit cdt ven bién

Nhom dat nay phin bd doc theo cac cira song va dai bo bién do tac dong tong
hop céc nguyén nhan séng bién. Cat dugce van chuyén theo dong nudc vao mua li khi
van tbc dong chay rat cao di lang dong tai viing ctra song.

2. Nhém dit mén ven bién

N6 12 ving dat chiu anh hudng truc tiép cta bién nhu dai dat chiu anh huong
thuy tridu thudng xuyén va chi thich hop véi ho nhitng ciy ngap min nhu s, vet. Cao
trinh ty nhién dai dat nay xap xi v6i myc nude bién trung binh, né dugc phoi ra khi
triéu rat va ngap nude khi triéu cuong. Dai dat nay khong bén vimg, néu duoc cai tao
v6i nhirng bién phap phu hop s& 1a dit trong trot, nguoc lai chung s& trd lai 13 dit man
do chju anh hudng thudng xuyén ctia nudc bién.

3. Nhém dit phen

Vé nguon gdc dat phén 1a san pham phu sa bi bién d6i khi trong dat c6 luong
luu huynh dang ké do qua trinh tich tu cta sinh vat bién hodc ngap sau trong nudc lg
thudng xuyén. Trong nhimng diéu kién nhu thé cac loai axit va cac mudi gdc axit tich tu
lai 1am cho dat trd 1én chua. Loai dat niy c6 PH < 5 va phan bd ¢ ving dong bang
thudc cac huyén Thang Binh, Hoa Vang, Nui Thanh va Tam Ky.

4. Nhém dit phii sa
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Nhoém dét nay phan bd thanh dai chay dai theo thung liing céc song tir thuong
ngudn vé dong bang. Vé ngudn gdc, ching 1a két qua cia su rira troi, bao mon bé mit
luu vue va duge dong nudc van chuyén bdi tu & ven song, sudi ma hinh thanh.

5. Nhom dit xdm bac mau

O luu vuc séng Thu Bon, do khi hiu 4m wét, mua nhiéu 16p phong hoa day
nhung dé bi rira troi do dia hinh dc. Sau khi bi rira troi, bé mat tro ra thudng c6 mau
xam hoac bac tréng.

6. Nhom dit den

Dit den 1a san pham phong hod cia d4 voi, hinh thanh & cac ving nui da voi
turong dbi bang phing. Dt toi x6p ¢6 ham lugng hitu co cao thich hop véi cac loai hoa
mau va cdy cong nghiép. Chung phan bd chi yéu ¢ cac ving trung du va mién nai véi
dién tich khong 16n (trén dudi 500 ha).

7. Nhém dit vang dé

La nhoém dit c¢6 dién tich 10n nhat phan bd hau khip cac huyén mién nui cac
tinh nhu Giang, Hién, Tra My, Tién Phudc. Can ctr vao nén da gbc ma nd duoc chia
thanh cic loai nhu dat nau tim trén da sét, dat bazan, dat nau do trén da voi, dat do
vang trén da sét, dat d6 vang trén mac ma, dat niu vang trén phu sa co va dat vang
nhat trén dat cat. Téng dién tich chiém t&i trén 800,000 ha, trong d6 mot phén duoc su
dung nhu dat tréng trot, phén 16n 13 dat doi nui ty nhién véi mat do rung con che phu
rat thap.

8. Nhém dit min trén niii

La nhom dat c6 dién tich 16n tha hai & lvu vuc voi dién tich trén 100,000 ha.
Pay 1a dat Ferelit vang d6 v&i qua trinh phan huy hitu co yéu phat trién trén ndi cao.
Phéan 16n nhom dat ndy phan bd & cac huyén ving nui cua luu vuc va 1a dat ring tu
nhién.

9. Nhém dit thung liing déc tu

Nhom dét nay phan bo chu yéu ¢ ving trung du va mién nai, 14 san pham cua
qua trinh bao mon bé mit d6i nui va van chuyén xudng ngay chan nui, tich tu lai tai
cac thung liing mé rong va c6 do day kha 16n va do phi cao. Nhom dét nay c6 dién tich
khoang 10,000 ha. Do dugc tich ty tai ving triing va cac thung liing nén loai dat nay
dugc ba con dan toc str dung san xuat ndng nghiép va trong hoa mau, cay cong nghiép.

10. Nhém dit xéi mon tro séi da

Pt loai nay tdn tai trén cac dia hinh g0 ddi nhiéu soi, da. Thuc vat kho ton tai
hodc chi nhitng thuc vat tai sinh c6 thé phat trién duoc trén loai dit nay. Do 1a 16p
phong hoa cua cac loai da bo ro1 nén dudi tac dung cua gié va nudc mua, 16p ngoai bi
ruaa troi g?ln hét dé lai nén soi, d4 tro ra va nhirng thuc vat can it nude, bo 1é chic khoé,
kha nang chéng chiu vai thién nhién cao méi c6 thé ton tai trén loai dat nay. Tong dién
tich ctia n6 khoang trén 5,000 ha phan bd chu yéu 0 cac huyén Hoa Vang, Dai Loc,
bién Ban, Duy Xuyén va Thang Binh.
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2.1.4.2. Rirng

Luu vuc ¢6 894,000 ha dat 1am nghiép chiém 74% dién tich toan tinh, trong d6
dién tich dat c6 rimg khoang 450,000 ha bang khoang 38% dién tich tu nhién va rimg
trong khoang 16,200 ha, bang 3.5% dat 1am nghiép. Rimg Quang Nam - Pa Nang chu
yéu 1a rimg gd khoang 430,000 ha chiém 36% dién tich tw nhién va ring tre nta chi c6
6,500 ha chiém xap xi 1.5%.

Piéu kién ty nhién va dat dai rat thuan loi cho rimg phat trién, tuy nhién dién
tich rung bi suy giam mot cach nhanh chéng do viéc khai thac va chat pha bura bai.
Dién tich rung nguyén sinh chi con khoang 10%, rirng trung binh 1a 38%, con lai la
rung thua, rung tai sinh.

Do dién tich rirng bi thu hep dan, luong mua c6 xu thé ting 1én 1a nguyén nhan
cht yéu 1am x6i mon bé mit ting 1én, lwong dong chay lii cling tap trung nhanh hon,
nguoc lai mua khé luong dong chay it hon 1am ting muc d6 khic nghiét vé ché do
dong chay luu vuc.

2.1.5. Pac diém dan sinh kinh té

Luu vuc séng Vu Gia - Thu Bon bao gdm dat dai cua tinh Quang Nam va thanh
ph6 Pa Ning nam trén ving ven bién mién Trung, do vdy no chiu nhiéu tac dong cia
cac yéu td tu nhién cling nhu yéu t6 x3 hoi. Tir d6 da tao ra su da dang cho nén kinh té
nhu nong 1am nghiép, cong nghiép, tiéu tha cong nghiép va thuong mai dich vy. Xuat
phat diém thap véi co sé ha tang lac hau 1am cho nén kinh té phat trién chi yéu dua
vao nong nghiép. Cong nghiép chua phat trién manh, mirc san xuit va luu thong hang
hoa thap. Nghanh thuong mai va dich vu ¢6 chiéu hudng phat trién song con cham.

Tuy vay luu vuce 6 rat nhidu tiém ning dé phat trién kinh té, trong nhitng nim
qua nén kinh té ctia ving di c6 nhirng budc chuyén bién dang ké, nhip do ting truong
binh quéan dat 10%. Co céu kinh té ciia ving di timg budc chuyén dich theo huéng
cong nghi¢p hod, hién dai hoa.

2.1.5.1. Pdc diém dan sé

Dan sd trén luu vuc song Vu Gia - Thu Bon khoang 2.742.000 nguoi, chiém
73,7% dan s6 toan tinh Quang Nam va thanh phé Pa Ning, mat d6 dan s trén khu
vuc 12 199ngudi /1km?. Dy tinh dén nam 2020 1a 3.236.000 ngudi.

Dan cu chi yéu tap trung & cac thi tran, thi x4, thanh phd va ving ddng bang.
Vi du nhu ¢ thanh phé Pa Ning 13 17.000 ngudi/1km?, con cac huyén mién nui thi dan
cu rat thua th6t chi c6 10-19ngudi/ 1km? nhu huyén Hién, Nam Giang.. .Ty 1é ting dan
s6 trén luu vuc 1a 1,6%.

Dan cu gom nhiéu cong ddng dan toc khac nhau nhu dan toc kinh chiém 94%,
con lai 1a dan toc thiéu sd: Ka Tu, Co, Gie Triéng...

Vé lao dong cé khoang 740.539 ngudi, trong d6 lao dong ciia nghanh néng 1am
ngu nghiép chiém 54,6%.
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2.1.5.2. Cdc hoat déng kinh té khdc

Cay trong chu dao trong vung 1a cay lta. Laa duoc trdng ¢ khip cic huyén
trong toan ving. Ngoai lua ra, cac loai cdy cong nghiép ngin ngdy nhu ngd, lac, dau
...duoc tréng ¢ moi vung. Pac bi¢t 1a cdy mia dugc tréng nhiéu & cac huyén déng
bang, mia dong gdp dang ké cho thu nhip cua ngudi dan.

Bang 1: Dién tich dat canh tac hién trang va tuwong lai

Hang muc Hién trang Nam 2020
bat canh tac hang ndm 63000 66150
+ Dit lta 30735 30000
Laa3 vy 6284 6200
Lia2 vy 20709 20500
Lua 1 vu 3742 3300
+ Pat mau va cdy CNNN 31182 32740

Nguon: Dy an Dicu tra, danh gia hién trang khai thac, st dung nudc va xa nudc thai vao nguon mrde
Theo bo tri quy hoach cong nghiép cua tinh Quang Nam va thanh ph6 Pa Nang

gom c6 cac trung tdm cong nghi¢p chinh nhu sau:

1. Khu cong nghiép Hoa Khwong gém cic nganh cong nghiép vat liéu xay dung
va ché bién 1am san.

2. Khu cong nghiép Pa Ning gdm co:

- Cym cong nghiép Thuan Phudc chuyén san xuat ché bién thuy san va dich vu
cang ca.

- Cym cong nghi¢p Hoa Tho chuyén nganh cong nghi¢p dién tir, may mac va
ché bién thuc pham.

- Cum cong nghiép Hoa Khanh gdm cac nganh coéng nghiép co khi thuy tinh,
hoa chit va ché bién lvong thuc, thuc phém, bao bi.

- Khu ché xuit Hoa Khanh lp rap hang xuat khau.

- Cum cong nghiép Tién Sa vdi chuyén nganh dong mdi, stra chira, dich vu tau
bién trong tai 16m.

- Khu cong nghiép ché xuit An Pdn chuyén nganh may mac, dét, dién tur.

3. Khu cong nghiép Nong Son-An Hoa gdm cac nganh hoa chat, vat liéu dién,
khai thac khoang san va cong nghiép qudc phong.

4. Khu cong nghiép Dién Ngoc- Dién Nam huyén Dién Ban véi chuyén nganh
san xudt va lap rap cac hang tiéu dung phuc vu cho xuat khau.

5. Nha may mia duong Thang Binh, Qué Son cong suat 1000 tan/ngay.

6. Nha may xi mang tai Ai Nghia (Pai Loc) cong suat 1,4 triéu tAn/nam.
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2.2. Bac diém séng ngoi, nguén nwéc

2.2.1. Pac diém séng ngoi
Luu vyc séng Vu Gia - Thu Bon dugc bat ngudn tir ving nii cao suon phia

Déng cua diy Truong Son , c6 do dai cuia song ngan va do  doc 10ng séng 1on . Ving
nui 10ng séng hep, bo song dbc ding, song co nhiéu ghénh thac, do udn khuc tir 1 + 2
lan. Phan giap ranh giira trung luu va ha luu long song twong ddi rong va nong , €0
nhiéu con bai gitra dong , v& phia ha luu 10ng song thuong thay ddi , bd song thip nén
vao mua & hang nam nudc tran vao dong rudng, lang mac gy ngép lut. Song Vu Gia -
Thu Bdn gém 2 nhanh chinh: Séng Vu Gia va Séng Thu Bon
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Hinh 2: Hé thdng s6ng ngoi luu vuc séong Vu Gia - Thu Bon

(@)

2.2.1.1. Song Thu Bon

Song dugc bat ngudn tir ving bién gidi 3 tinh Quang Nam, Kon Tum va Quang
Ngii & d6 cao hon 2.000 mm séng chay theo huéng Nam - Béc, vé Phudc Hoi song
chay theo hudng Ty Nam - Pong Bic khi dén Giao Thuy song chay theo hudng Tay
- Dong va db ra bién tai Ctra Pai . Dién tich luu vuc tir thuong ngudn dén Nong Son
3.150 km?, dai 126 km, dién tich luu vuc tinh dén Giao Thuyla  3.825 km?, dai 152
km.

Soéng Thu Bon gém c6 nhiéu séng subi, dang ké 1a cac song sau:

- Séng Tranh c6 dién tich luu vic: 644 km?, chiéu dai 196 km

- Song Khang c6 dién tich luu vuc: 609 km?, chiéu dai 57 km

- Song Truong co dién tich luu vuc: 446 k[nz, chiéu dai 29 km o

Dién tich toan b luu vuc Vu Gia - Thu Bon tinh tur thugng ngudn dén cua song
1a 10.350 km®. Phan ha luu dong chay cua 2 sbng co su trao di véi nhau la  : Séng
Quang Hué dan 1 luong nuéc tir song Vu Gia sang song Th u Bon. Cach Quang Hué
16 km, song Vinh Dién lai dan 1 lwong nudc séng Thu Bon tra lai song Vu Gia.
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C6 thé néi phan ha luu mang ludi song ngodi kha day , ngoai su trao doi dong
chay cta hai song v6i nhau con ¢6 su bo sung th ém boi mot sb nhanh song khac . Phia
song Vu Gia c6 song Tuy Loan, dién tich luu vuc: 309 km?, dai 30 km. Séng Thu Bén

c¢6 nhanh séng Ly Ly, dién tich luu vuc: 275 km?, chiéu dai: 38 km.

Bang 2: Dic trung hinh thai cac song trong luu vuc séng Thu Bon

Tén |Chiéu| Dién | Do |Docao| Do | Do | Hsé | Hso | Hso | Matdo | H.so
song | dai tich ca0 | bquan | doc | rong | tdp | hinh | udn song | khong
km km? |ngudn| Iluu |bquan | bquan | trung | dang | khuc | sudi can

song | vuc(m) | luu lvu | nudce km/km? | bang

(m) vuc vuc ludi

% kmz song

ggﬂ 205 | 10500 | 1600 552 255 | 70,0 | 1,50 | 0,17 | 1,86 | 0,10 1,09
Giang | 62 496 | 1000 670 23,7 90 |169 0,16 | 148 | 0,27 1,54
Bung | 131 | 2530 | 1300 816 37 340 | 162 | 046 | 262 | 0,31 2,35
Con 47 627 800 527 31 184 | 1,3 | 054|162 | 0,66 1,05
Yén | 163 | 3890 | 2000 453 21,3 | 434 | 169 | 051 | 267 | 0,51 0,82
Lyly | 38 279 525 204 5,7 90 |138 034|138 | 0,26 0,55
Ecl)la% 30 309 900 271 15 10,3 | 1,19 | 0,50 | 1,30 | 0,57 0,42

Nguon: Ddc trung hinh thai song Viét Nam

2.2.1.2. Song Vu Gia

S6ng Vu Gia gdbm nhiéu nhanh séng hop thanh , dang ké 1a cac song Pak Mi
(song Cai), séong Bung, song A Vuong, song Kon, Tuy Loan, v.v. Séng Vu Gia co
chiéu dai dén cira ra tai Pa Nang 1a 204 km, dén Cam Lé: 189 km, dén Ai Nghia: 166
km. Dién tich luu vuc dén Ai Nghia la 5.180 km?.

Luu vuc song Vu Gia nam & phia bén trai dong chinh song Thu Bon thudc dia
phan cac huyén: Hién, Giéng, Pai Loc, bBién Ban cua tinh Quang Nam va huyén Hoa
Vang ctia thanh phd Da Ning.

Séng Cai duoc coi 1a dong chinh ciia séng Vu Gia, bat ngudn tir suon phia tay
nam day nti Ngoc Linh thudc dia phan tinh Kon Tum, chdy theo huéng bic nam dén
gan thuong lvu Hoi Khéch thi tiép nhan séng Bung rdi sau d6 lai tiép nhan thém song
Ko6n ¢ ha luu Héi Khach. Khi chay dén ai Nghia, song Vu Gia c6 phan luu Quang Hué
chay vao song Thu Bon, con dong chinh tiép tuc chay vé xudi va chia ra lam nhiéu
phan luu (song Yén, song La Tho, song Qua Giang, song Thanh Quit...) do ra cira Da
Nang. ¢ khu vuc ha luu, song Vu Gia c6 cac chi luu nhu sau:

Séng Ai Nghia: tir ha luu cira song Quang Hué, séng Vu Gia duoc goi 13 song
Ai Nghia, song nay chay qua thi trin Ai Nghia dén xa Dai Hiép huyén Pai Loc, song
dai 4,875 km d6 ddc trung binh 0,1%, chiéu rong trung binh song 160 km.

Séng Yén 1a phan luu cia song Ai Nghia, xuit phat tir xa Dai Hiép chay dén
nga ba song Tuy Loan va Cau bé; song dai 12,739 km, do dbc 0,4%, chiéu rong trung
binh song 130 m. Do d¢ ddc 1ong song 16n nén khoang trén 90% nudc song Ai Nghia
d6 vao song Yén.
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Soéng Lac Thanh ciing 1a phan luu cia song Ai Nghia, xuat phat tir cira song
Yén chay theo huéng dong dén nga ba La Tho va Bau Siu; song dai 4,245 km, d6 dbe
0,05%, long song hep véi do rong trung binh 85 m. Do d6 ddc nho va long séng hep
nén chi c6 khoang 4-10% lugng nudc song Ai Nghia chay vao song Lac Thanh.

Séng La Tho va song Bau Sau 1a 2 phan luu ctia song La Thanh. Séng La Tho
chay theo hudng déng nam trén doan dudng 5,013 km dén Dong Ha thi tach thanh 2
nhanh d6 vao séng Thanh Quit va nhanh C6 Co. Hai nhanh nay déu chay vao song
Vinh Dién.

Séng Bau Siu chay theo huéng dong bic trén doan dudng 6,445 km dén Bich
Bic ciing tach thanh 2 nhanh d6 vao séng Qua Giang Ta va Qua Giang Hiru rdi cling
d6 vao séng Vinh Dién.

Tir ngudn dén Thanh My, song Cai c6 mdt s6 nhanh song chinh nhu: Pic Cong
(F = 142 km?), P4c Sé (F =297 km?), Giang (F = 496 km?) & bo ta, cac song: Dic Mé
A (F = 114 km?%), Pic R6 R6 (F = 80,5 km?) & phia b hiru.

Song Bung la mdt nhanh phia bén trai ctia song Cai do dong chinh song Bung
va song A Vuong hop thanh. Song A Vuong bat ngudn tir viing niii cao 1000 m & phia
tdy bic huyén Hién, c6 chiéu dai 80 km, dién tich luu vic 898 km® Séng Bung dai
131 km, dién tich luu vie 2530 km”.

Song Kon bat ngudn tir ving nii cao 800 m & phia bac huyén Hién, chay vao
song Vu Gia ¢ ha luu Hoi Khach, song dai 47 km, dién tich luu vuc 627 km?®.

Séng Tuy Loan bat ngudn tir @6 cao 900 m & sudn phia nam day Bach M3, chay
vao song Yén & phia bo trai, song dai 30 km dién tich luu vuc 309 km?. Toan bd chidu
dai dong chinh séng Vu Gia tir ngudn dén cira Pa Ning dai 205 km, dién tich luu vuc
tinh &én Giao Thuy bang 5180 km?.

Soéng Truong Giang 1 con song ndi dia, tir song Thu Bon chay theo hudng gan
bic nam song song v4i bd bién qua huyén Thing Binh, thi xi Tam Ky va huyén Nui
Thanh, tiép nhan nudc song Tam Ky, song Vinh An, song Cho r6i chay vao vung An
Hoa, song Truong Giang dai 44 km.

2.2.1.3. Song Tam Ky

Soéng Tam Ky (song Ba Ky) bit ngudn tir diy nii ¢ phia nam tinh Quang Nam,
ranh gid1 gitra 2 tinh Quang Nam va Quang Ngai, véi dinh nti Chta cao 1362 m. Song
chay theo hudng tdy nam - déng bac. Sau d6 chuyén huéng tiy bic - dong nam chay
vao song Truong Giang, song Tam Ky dai 70 km?, dién tich luu vuc 1040 km?. Song
Tam Ky ¢6 mét s song nhanh twong dbi 16n nhu: séng Quan (40 km?) séng Vinh An
(75 km?) va séng Tam Ky (500 km?). Séng Tam Ky chay qua cac huyén Tién Phudc,
Nui Thanh thi xi Tam Ky. Dia hinh trong luu vuc chu yéu 1a d6i nai dang bat Gp cao
trén dudi 300 m.

Trong tinh Quang Nam con c6 nhiéu hd, ddm tu nhién va ho chira. Mot s6 hd
tuong ddi 16n nhu hd Thach Ban, hd Vinh Trinh... . Pac biét, hd chira Phii Ninh ¢ song
Tam Ky 1a ho chtra 16n nhat. H6 Phu Ninh duoc bat dau xay dung tir 3-1977 cho dén
thang 3-1986 thi hoan thanh. Hd chtra c6 téng dung tich 344.10° m®, trong d6 dung
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tich hitu ich 273,7.10° m®, muc nudc dang binh thuong 32 m. HO ¢ nhiém cip nude
tudi cho cac huyén Nai Thanh, Thang Binh, Qué Son, thi x Tam Ky; cap nudc sinh
hoat cho thi xa Tam Ky va cit 1ii cho ha luu, dic biét 1a bao vé thi x3 Tam Ky, phat
dién, nudi c4 va cai tao moi truong sinh thai.

Bang 3: Dic trung hinh thai lvu vuc hé thong song

Chiéu Dic trung trung binh luu vuc

bo cao Chiéu dai Dién He
ngudn | dai tichluu| B6 | Do | Do | Mat do N
Iuu SO
hinh

Song Do vao o n f o oA
g | song vuc | cao | doc | rong (ludi song
(km) dang

m) | (km) | 7Y | (km?) | (m) | (%) | (km) |(km/km?)
Thu Bon ctra Pai 1600 | 205 148 | 10350 | 552 |25,5| 70 0,47 0,47

Dic Se ThuBon | 350 | 34 | 33 297 |790(19,3] 9 02 [0,27

Giang Thu B(:Sn 1000 | 62 55 496 |670 |23,7] 9 0,27 10,16
Bung ThuBon | 1300 | 131 | 74 | 2530 (816 | 37 | 34 0,31 [0,46
Koén Thu Bon 800 47 34 627 | 527|131 |184| 0,66 |0,54

Tinh Yén ThuBon | 2000 | 163 | 85 | 3690 | 453 (21,3 434 | 041 |051

Ly Ly ThuBon | 525 | 36 | 31 | 279 [204 |57 ] 9 0,26 [0,37

Tuy Loan Thu Bon 900 30 25 309 | 27115103 | 057 |05

Tam A Lut Bung 1400 | 34 26 148 | 115 |21,7| 5,7 0,43 ]0,23

Dic D.Rich Bung 900 22 20 124 | 848 | 37 | 6,2 0,28 [0,31

Tam Puele Bung 900 45 38 384 |826 32,2/ 10,1 | 0,23 [0,26

Dic Po Rinh Bung 1000 | 80 39 898 | 817 |40 | 23 0,37 [0,59

A Vuong Koén 1000 | 31 28 200 | 58728 | 71 0,64 0,26

Dang Tinh Yén | 700 22 27 195 | 811 |13,8| 7,2 0,17 10,27

Ghénh Ghénh| Tinh Yén | 300 24 28 249 |400 |23,3| 8,9 0,29 10,32

Vang Tinh Yén | 500 16 13 110 [179 |28 | 85 0,84 |06

Tun Tinh Yén | 800 57 50 609 | 210 (20,4| 12,1 1,1 0,24

Khang Tinh Yén | 900 35 30 488 | 324 |22,7| 16,2 | 0,68 |0,54

Ngon Thu | Tinh Yén | 600 13 13 126 | 317 | 22 | 9,7 0,23 |0,75

Bon
Tam Ky vung An 500 70 70 1040 | 84 9,4 | 14,8 0,5 0,21
Hoa
Quan Tam Ky 800 12 11 40 - - 3,6 - -
Tam Ky Tam Ky 75 41 36 500 47 | 2,6 | 13,9 0,29 0,49
Vinh An Tam Ky - 22 18 75 - - 42 - -

Nguon: Pdc trung hinh thai séng Viét Nam

2.2.2. Lwéi tram khi tworng thiy van

C6 thé nhan thay, trong hé théng song Thu Bon - Vu Gia - Tam Ky ¢6 3 tram
khi tugng: tram Da Néang & thanh ph Pa Ning va 2 tram Tra My va Tam Ky & tinh
Quang Nam. Tram khi twong Da Ning dugc xay dung tir 1931 nhung ngimg hoat dong
trong mot s6 nam trong cac thap ky 40, 50 va 60. Nhitng nam dau, tram chi quan trac
mot sd yéu td nhu: nhiét d6 khong khi, do am khong khi va mua. Tur sau nam 1975 cho
dén nay, tram hoat dong lién tuc va quan tric tat ca cac yéu to khi tuong.

Hai tram khi tuong Tra My va Tam Ky duoc xdy dung tir nam 1974, nhung chi
quan tric mua va nhiét do khong khi; tr nam 1977, 1978 mdi quan tric cac yéu td khi
tugng chinh.
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Bang 4: Danh sach cac tram khi tugng trong viung

Vi tri .
TT Tén tram Tinh Thoi ky quan trac
Kinhdd | Vido
1 Pa Ning Pa Ning 108°11' | 16°02' 1961-nay
2 Tra My Quéang Nam 108°13' | 15%20' 1977-nay
3 Tam Ky Quang Nam 108°30" | 15%32' 1978-nay

Nguon: Pai Khi twong Thity van Trung Trung Bo

Vé tram thuy van, trong luu vyc ¢6 11 tram thuy van, trong do chi c6 2 tram
Noéng Son trén song Thu Bon va Thanh M§ trén song Vu Gia ¢é quan trac luu luong
nudc va cat bun lo Itrng, con cac tram khac chi quan tric muc nudce, nhiét d6 nude va
mua (Son Téan, Hi¢p DPtrc, Giao Thuy, Ho1 Khach, Ai Nghia, Cau Lau, HQ1 An, Cam
L¢&). Phan 16n cac tram thuy van nay déu dugc xdy dung tir ndam 1977, 1978 (bang
2.1b). Trudc nam 1975, vao thap ky 60, 70 ciing c6 mot s6 tram thuy vin dugc xdy
dung & ha luu song Thu Bon nhung chét luong sb liéu khong cao.

Mua dugc quan tric tai tat ca cac tram khi tuong va thuy van va mot s6 i tri
khac. Nhin chung, s6 liéu quan tric cac yéu té khi twong thuy vin tai cac tram tir 1977
dén nay co chét lugng tdt. Tuy nhién, mat do ludi tram con thua, nhét 1a thiéu nhiing
tram do mua va dong chay ¢ mot ) song nhanh. Pac biét, trong luu vuc chi c6 tram
Tra My ¢ thuong luu song Thu Bon quan tric mwa bang may tu ghi (tram Pa Ning
cling quan tric mua ty ghi nhung & ha luu), trang thiét bi quan tric, truyén tin con lac
hau, nén gay kho khan cho cong tac canh bao, du bdo mura, 1ii ngap lut.

Béng 5: Danh sach tram thuy van dang hoat dong trong vung

Vi tri dia 1y Théw(i1 é(rslfghoat Yéu t6 quan trac

TT Tram 1 Song |pihdao| Vide | o .o | Két |Muc| "™ | Nhiet | Hoa
dong bac Bat dau thic |nudce h“-’f‘g dd nudce| nudce

nuoc

1 [ThanhM§y | Cai [107°50' | 15°46' | 8-1976 X X X X

2 [Hoi An Thu Bon |108°20' [ 15°52' | 1975 X

3 |CauLau | ThuBon |107°17'|15°51'| 7-1975 X

4 |Néng Son | Thu Bon |108°02' | 15°42' | 8-1976 X X X X

5 |Giao Thuy| Thu Bon |108°01' [ 15°51'| 1975 X

6 |Hiép Ptrc | Thu Bon |108°07' [ 15°35' | 1988 X

7 [Son Tan | ThuBon [108°02'[15°34'| 1974 X

8 |Hoi Khach| VuGia |107°49'|15°49'| 1976 X X

9 |Vinh Pién | Vinh Pién| 108°16' | 15°53' | 1965 X

10 |Ai Nghia Yén |108°07' |15°53' | 7-1976 X

11|Cam Lé | Tuy Loan |108°12'|[16°00' | 1975 X

Nguon: Dai Khi twong Thuy van Trung Trung Bo
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2.2.3. Pac diém thay van va tai nguyén nwéc mét
2.2.3.1. Phin mua dong chdy

Can cr vao cac tiéu chan dugc sir dung dé phan mua dong chay, trén luu vuc
song Vu Gia — Thu Bdn do anh hudng cua ché d6 mua dong chay trong nim dugc chia
thanh 2 mua rd rét 1a mua i va mua kiét. Mua 1d hang nim thuong tir thang X dén
thang XII.

Mua can trong khu vuc co thé duoc chia thanh 2 thoi ky:

Thoi ky dong chay 6n dinh: Dong chay trong thoi gian nay cha yéu 1a do luong
nude trir trong luu vue séng cung cip nén xu hudng giam dan theo thdi gian va sau d6
6n dinh (thuong tir thang I dén thang IV hang nim).

Thoi ky dong chay khéng on dinh: Thoi ky nay nam trong khoang tir thang V
dén thang VIII hang nim, ngudn nudc cung cdp cho dong chay ngoai luong nudc
ngam con c6 lwong mua trong ma can (mua tiéu man).

2.2.3.2. Dong chdy nam

Ciing nhu phan phdi ciia lugng mua, dong chay trong nim ciing chia thanh 2
mua ro0 rét (mua 1 va mua can).

Mua lii thudng bat dau tir trung tuan thang IX va két thuc vao thuong tuin
thang I nam sau. So voi thoi ky mia mua thi mua 1d xuat hién cham hon 1/2 thang dén
1 thang. Thoi gian xuét hién va két thiic mua Iii ciing nhu 1ii 16n nhat trong ndm & tinh
Quang Nam va thanh phd Pa Nang kha dong nhat.

Luong nudc mua Ii dat 62,5 - 69,2% lugng nudc ca nam, lugng nudc mua can
dat 21,8 - 38,5% luong nudc ca ndm. Thang c6 luong nude 16n nhit 1a thang XI dat
26,5 - 30,9% lugng nudc ca nam, thang c6 luong nude nho nhat 1a thang IV va chi dat
2,1 -2,6% lugng nudce ca nam.

Phéan phéi dong chay theo thoi gian giira cic noi trong viing nghién ctru tuong
d6i dong nhat (dic biét naim nudc trung binh va nim nude 16n). Nhung do tinh chét
mua nén sy phan phdi dong chay giita cac thang trong nam khong déu, chénh léch giira
cac thang nhiéu nudc va thang it nudc trong nam 14 rat 16n.

Luu vuc Thu Bdn chi ¢ tram Nong Son do dong chay véi dién tich khéng ché
1a 3150 km?® va tuong tu trén song Vu Gia cling chi ¢6 tram Thanh My véi dién tich
khéng ché 1a 1850 km®.

Trén co s¢ tai ligu thyc do, tinh toan dugc dong chay binh quan thadng, ndm
trung binh trong thoi ky nhiéu nam.

Bang 6: Luu lugng binh quan thang Nong son va Thanh My

Tram I i jivi v | vl |vVILIVIHI] IX | X | XI | XIl |Nam

Nong son |227,9|134,7|90,9|72,5|107,4|/104,0(74,4|74,6/161,5|645,2|999,7(609,6|275,2

(% trong nam) | 6,90 | 4,08 |2,75|2,20| 3,25 | 3,15 |2,25|2,26| 4,89 |19,54|30,27{18,46| 100

Thanh My [101,2| 63,5 |45,4/38,0| 51,2 | 58,2 |43,0/46,3| 89,4 |281,9|385,7|239,8|120,3

(% trong nam) | 7,01 | 4,40 |3,14|2,63| 3,55 | 4,03 |2,98|3,21| 6,19 |19,53|26,72|16,61| 100

Nguon: Pai Khi twong Thity van Trung Trung Bo
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Qo (Néng Son) = 275,2 (m*/s) va Qg (Thanh M¥) = 120,3 (m*/s) hay
M, (Nong Son) = 87 (I/s/km?®) va My (Thanh M§) = 65 (1/s/km?)

Bang 7: Cac thong s thong ké dong chay thang va nim

Thoi gian Tram Nong Son Tram Thanh My
Qtb Cv Cs Qtb Cv Cs
| 228,0 0,39 1,37 101,0 0,39 1,37
] 135,0 0,35 1,42 63,5 0,33 1,34
Il 90,9 0,37 1,30 45,4 0,33 1,83
v 72,5 0,54 1,82 38,0 0,39 1,56
V 107,0 0,56 1,67 51,2 0,50 2,01
VI 104,0 0,56 1,68 58,2 0,63 2,20
VII 74,4 0,40 0,80 43,0 0,35 1,24
VI 74,6 0,55 2,19 46,3 0,33 1,31
IX 161,0 0,67 2,67 89,4 0,57 1,71
X 645,0 0,59 1,18 282,0 0,66 1,31
Xl 1000,0 0,53 1,33 386,0 0,61 1,53
X1l 610,0 0,59 1,78 240,0 0,60 1,81
T.B Nam 275,2 0,34 1,02 120,3 0,36 1,45

todn nhu bang dudi day:

Nguon: Pai Khi twong Thity van Trung Trung Bo
Luu lugng dong chday nam thiét ké ing vdi cac tan suat khac nhau dugc tinh

Béng 8: Luu luong thiét ké tmg véi cac tin suat khac nhau

TT Tan suét p% Q, (m*/s) Néng Son Q, (m°/s) Thanh My
1 10 374,4 178,0
2 25 313,6 141,0
3 50 255,5 106,6
4 75 206,0 79,0
5 90 168,1 59,1

Nguon: Pai Khi twong Thity van Trung Trung Bo

Sy bién dong dong chay nam trén cac luu vuc song Vu Gia — Thu Bdn kha phuc
tap. Mla mua hang nim thudng dén sém va két thuc sém hon mua dong chay. Theo

tai liéu thuc do dong chay trén cac song trong ving cho thay: nim nudc 16n co6 thé gp
4,0 - 8,25 1an nam nude nho, trong khi do su bién dong cua mua nam khong nhiéu. Hé

s6 bién dong dong chay nam dat: Cvy = 0,32 - 0,42 kha 16n so véi song & Tay Nguyén

Cvy =0,15 - 0,25.
Bang 9: Tinh hinh bién dong dong chay nim
T S6 Flv Mtb | Mmax | Nam | Mmin | Nam | Mmax/ | Mmax/ | Cvy
ram | >ong l/s.km? I/s.km?

(km?) | I/s .km?

Mbg | Mmin

Thanh Vu 1850 61,7 128 | 1996 | 32,4 |1982 | 2,07 3,95 0,32
My Gia

Nong Thu 3150 80,7 154 | 1996 | 37,9 |1982 | 191 4,06 |0,35
Son Bon

Nguon: Pai Khi tuwong Thiry van Trung Trung Bo

Qua cic sd liéu trén cho thiy su bién dong dong chay qua cac thang trong nhiéu

nim co sy bién dong 16n diéu nay di gay kho khin cho viée sir dung khai thic ngudn

nudc ty nhién trén soéng sudi trong luu vuc.
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Bang 10: Bién dong dong chay thang qua cc nim

Tram Thanh My (Flv=1850km®) m®/s Néng Son (Flv=3150km®) m’/s
Thang | Qtb | Qmax | Qmin | Qmax/ | Qtb/ | Qtb | Qmax | Qmin | Qmax/ | Qtb/
Qmin | Qmin Qmin | Qmin
1 958 | 175 | 50,3 | 348 | 1,9 [ 208 | 378 | 105 | 36 | 1,98
2 61,2 | 991 | 268 | 37 | 228 [ 132 ] 202 | 61,7 | 327 | 1,99
3 432 | 66,7 | 20,1 | 332 | 215 |841| 142 | 411 | 345 | 2,05
4 358 | 569 | 16,2 | 331 | 221 | 64 | 170 | 281 | 6,05 | 2,28
5 476 | 795 | 215 | 37 | 221 |953] 188 | 39,1 | 481 | 244
6 532 | 845 | 21 402 | 253 | 94 | 144 | 274 | 526 | 343
7 416 | 606 | 22 2,75 | 1,89 |705] 123 | 346 | 355 | 2,04
8 446 | 899 | 281 | 32 | 159 |657| 120 | 313 | 383 | 21
9 89,7 | 233 | 30,4 | 466 | 259 | 138 | 304 | 528 | 576 | 2,61
10 | 276 | 701 | 52,3 | 134 | 528 | 620 | 1276 | 85 15 7,29
11 361 | 902 | 828 | 10,9 | 436 | 942 | 2196 | 254 | 865 | 3,71
12 219 | 582 | 427 | 136 | 513 | 545 | 1090 | 123 | 886 | 4,43

Nguén: Pai Khi trong Thuy van Trung Trung Bo

Séng Thu Bon tir thuong ngudn dén Giao Thity ¢6 dién tich luu vuc 3.825 km?.
Ving thuong ngudn cia song chay trong ving ndi cao Phudc Son, tim mua 1én cia
Tra My. Tién Phudc, Ngoc Linh luong mua binh quéan luu vyc nhiéu nim dat 3.300
mm, mo sé dong chay nam toan luu vuc dat My = 75,3 I/s. km?, Q = 290 m%/s. Tong
lwong hang nim cua séng Thu Bdn tinh dén Giao Thuy W, = 9,25.10°m°,

Séng Vu Gia tir thuong ngudn dén Ai Nghia c6 dién tich luu vue 5.180 km?,
luong mua hang nam dat 2.420 mm, mo sé dong chay nam dat My = 52,3 I/s. km?, Qo
= 271 m%/s. Téng luong dong chay tinh dén Ai Nghia W, = 8,55. 10°m°.

Phén con lai tir Ai Nghia va Giao Thuy séng Thu Bon dén ctra ra tai: Pa Ning
va Ho1 An c6 lugng mua hang nam dat: 2000 mm, téng lugng nudce trong vung dat Wy
= 1,65. 10°m°,

Song Ly Ly c¢6 di¢n tich luu vuc: 275 km?, Qo = 12,3 m%s va tong lugng nudce
trong ving dat: Wy = 0,39. 10°m®

Séng Tuy Loan c6 dién tich luu vuc: Flv = 309 km?, Qq = 12,0 m%/s, tdng luong
dong chay nam: W, = 0,38. 10°m°.

Bang 11: Nguon nudc cac song trong luu vuc

A . X Flv Xo Yo Qo Mo Wy
Song Tinhdén 102 | (mm) | (mm) | m%s) | skm?d) | (10°m?)

Vu Gia Thanh My 1850 | 2770 | 1943 | 114 61,6 3,60

Ai Nghia 5180 | 2420 | 1650 | 271 52,3 8,55

Thu Bon Nong Son 3150 | 3300 | 2393 | 254 75,9 7,54

Giao Thuy 3825 | 3300 | 2390 | 308 75,8 9,15

Ha luu Cira Bién 10350 | 2000 | 1224 1,65

Ly Ly Vu Gia 275 | 2200 | 1390 | 123 447 0,39

Tiy Loan Thu Bon 309 | 2000 | 1224 | 12,0 38,8 0,38

Nguon: Pai Khi twong Thity van Trung Trung Bé
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2.2.3.3. Dong chay lii

Lii & cac song tinh Quang Nam ciing nhu cac song thudc cac tinh mién Trung
tap trung nude rat nhanh, cudng suat muc nude 1on, bién d6 cao. Lii 1én nhanh va rat
nhanh, gay kho khan cho cong tac dy bao va phong tranh 1 lut.

Téc do truyén Iii trén ca hai nhanh rat nhanh, tuy nhién trén séng Thu Bon
nhanh hon trén nhanh Vu Gia. Khi ¢6 lii xuit hién tai Son Tan (Thu Bon), trung binh
chi khoang 16 gio sau (nhanh nhat 1a 11 gio) thi i da xuat hién & Cau lau cach Son
Tan dén 70 km. Trén song Vu Gia khoang cach tir Thanh My d&én Cam Lé 13 63 km
theo dudng song co thoi gian truyén 1i dai nhat 1a 23 gid, ngin nhat 13 15 gio.

Téc do truyén 1ii giam rat nhanh tir thuong luu vé ha luu. Ving ha luu song Vu
Gia tir Ai nghia téi1 Cam L&, tdc do truyén 18 nhé hon nhiéu doan ha luu song Thu Bén
tir Giao Thuy dén Cau Lau.

Dong chay 1ii xuat hién trén luu vuc song Vu Gia Thu Bon tir thang X - XIlI.
Theo tai liéu quan tric, hang nam c6 khoang 3 tran lii dat trén bao dong I, nim nhiéu
c6 thé dén 5-6 tran. S6 tran 1t dat bao dong II tro 1én tir 1-2 tran, nhiéu nhat 2-3 tran va
s6 tran 1ii dat bao dong III trd 1én tir 0.6 - tran, nhiéu nhat 2-3 tran. Hang nam, s6 tran
1ii xay ra & ha Iuu song Vu Gia nhiéu hon & ha luu séng Thu Bon.

Theo két qua phan mua thi thang IX khong duoc xép vao mua lii, con thang XII
tuy dugc xép vao mua lii, nhung chi tip trung vao tuan dau thang. Nhu vay, nhiing
tran 18 xay ra vao thang I1X goi 1a I sém va nhiing tran 18 xay ra vao thang XII goi 1a
It mudn.

Lii chinh vy xdy ra chu yéu trong hai thang X va XI. Trong thoi ky nay, co
nhiéu t6 hop hinh thé thoi tiét co kha ning gay ra 1i 16n, trong khi mat dat di bao hoa
nuéc. Pay 1a nhitng to hop thuan loi tao ra nhiing tran 1l nhiéu dinh, kéo dai nhiéu
ngay. Theo thong ké, trén nhanh Thu Bén, trong thoi ky tir 1977 dén 2000 c6 khoang
30 tran I, trong d6 khoang 70% dat tir cap bao dong I dén bao dong II, 30% dat tir bao
dong II tré 1én. Trén nhanh Vu Gia s6 lugng céc tran 1ii xay ra nhiéu hon (40 tran)
trong d6 13 tran dat tir bao dong I dén xap xi cap II, 17 tran dat tir cap II dén x4p xi
cép IIT va 10 tran dat trén bao dong I11.

Thang XI s6 tran 1 16n xay ra it hon. Trén nhanh Thu Bén c6 khoang 27 tran
anh huong té1 ha du, trong d6 1t dat bao dong I té1 15 tran, dat tr bdo dong 11 dén dudi
bao dong III 1a 7 tran va trén bado dong II1 1a 5 tran. Trong khi bén nhanh Vu Gia c6 20
tran dat to1 bao dong I, 10 tran dat tir bao dong I déndudi bao dong II va 8 tran dat trén
bao dong III.

Lii xay ra trén 2 luu vuc Thu Bon va Vu Gia kha dong pha v6i nhau. Pay 1a
mét dic diém cua cac song mién Trung c6 dién tich khong 16n, mat dém kha d@)ng déu
nén nguyén nhan gy mua thudng bao trim 1én toan luu vuc. Do t6 hop dong pha, nén
1i ha luu thudong kha 16n va trai déu trén viing dong bang hep cta ha luu 2 song.

Do dja hinh ddc, hep nén tdc do dong chay Ii, bién d0 va cuong suét I{i kha 16n,
tuy nhién cac dic trung ndy thay ddi tuy theo timg doan song. Luu tdc dong chay 1on
nhat tir 3.5 dén 4 m/s. Bién d6 lii thay doi tir 7 - 12 m/ngay 1a rat 16n va c6 xu thé giam
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dan khi di tir thwong luu xudng ha luu. Cudng suat muc nude 1ii rat 1on ké ca khi 1én
va xubng. Theo tai liéi thong ké cho thiy su thay d6i cuong suat lii 16n nhat 1én t6i
1m/gid, trung binh 60 cm/gio.
Luwu lwong lii I6n nhdt: Trén co so tai liéu quan tric luu luong tai hai tram
Thanh My va Nong son, tién hanh xay dung duong tan suat luu lugng 16n nhét theo
phan phbi x4c suit cia Preson III va xac dinh duoc cac thong sb théng ké nhu sau:

Bang 12: Cac tham s6 thong ké luu luong 1ii 16n nhit

Séng Tram Quw (M°/s) Cv Cs n (nam)
Thu Bon Nong Son 5945 0,40 1,21 24
Vu Gia Thanh My 3520 0,50 151 23

Nguon: Pai Khi twong Thity van Trung Trung Bo
Bang 13: Luu luong 1i thiét ké tng v6i cac tan suat
Qmaxp m3/5)

Séng Tram P=1% P=2% P =5% P =10%
Thu Bon Nong Son 13520 12240 10500 9130
Vu Gia Thanh My 9470 8400 6970 5870

Nguon: Pai Khi twong Thity van Trung Trung Bo
Tai cac tram thuy van trén cac luu vyc song da do dugc dinh 1{i 16n nhat:
Béang 14: Dinh 11 16n nhat da quan trac dugc tai cac tram thuy van

Yéu to Thanh My Néng Son
Thoi gian 20-11-1998 20-11-1998 va 4-12-1999
Qmax (M*/s) 7000 10600
Omax (M°/s.km?) 3,78 3,36

Nguon: Pai Khi twong Thiy van Trung Trung B¢

Bang 15: Tan suét dinh 1d tai mot s vi tri tram thuy van

Flv | Qmax Qp (m°/s)

Tram kmd) | m¥s) | <Y | S o1 [ 05% | 1% Qmax nam
Thanh My | 1850 | 3450 | 0,55 | 0,99 | 11850 | 9932 | 9076 | 6390 -1996
Nong Son | 3150 | 5699 | 0,45 | 0,60 | 15890 | 13750 | 12775 | 10200-1986
Giao Thiy | 3825 18030 | 15600 | 14490
AiNghia | 5180 23140 | 19390 | 17720

Nguon: Pai Khi twong Thity van Trung Trung Bo

Bang 16: Luu luong dinh va tong luong 1ii tai vi tri céng trinh trén dong chinh

A mp (m°/s Wmp (10°m®
TT Tén cong trinh | F (kmz) 0.1% Q 55(% ) 1% 0.1% 8,(5% ) 1%
1 A Vuong 680 6185 5184 4738 440 368 337
2 Song Kon 2 250 3223 2702 2469 229 192 157
3 S6ng Bung 2 337 3910 3278 2995 278 233 213
4 S6ng Bung 4 1470 10200 8551 7814 725 608 556
5 So6ng Bung 5 2350 13840 | 11600 | 10600 984 825 754
6 Dak Mi 1 405 4420 3705 3385 314 263 241
7 bak Mi 4 1170 8793 7821 6734 625 524 479
8 Séng Giang 488 4989 4181 3770 355 297 272
9 Soéng Tranh 1 505 4835 4182 3886 617 534 496
10 Soéng Tranh 2 1100 8007 6926 6436 1022 883 470
11 Song Khang 570 5222 4519 4202 667 577 536

Nguon: Dai Khi twong Thuy van Trung Trung Bo
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2.2.3.4. Dong chay kiét

O luu vuc Vu Gia — Thu Bdn, mua can tir thang I dén thang VIII hang nim.
Dong chay nhé nhét phan 16n roi vao thang IV, nhitng nim it hodc khong c6 mua tiéu
min vao thang V, thang VI thi dong chay nho nhét vao thang VII va thang VIIL

Céc soéng c6 dién tich F > 300 km? thi thang c6 dong chay nhé nhét thuong 1a
thang IV, v&i luu vye c6 F < 300 km? thi thang c6 dong chay nhé nhét vao thang VIIL.

Dong chay mua can phu thudc vao trit lugng nudc trong song va lugng mua
trong mua can. C6 thé chia mua can thanh 2 thoi ky:

+ Thoi ky dong chay 6n dinh: dong chay thdi gian nay cha yéu 1a do luong
nude trir trong luu vue séng cung cip nén xu hudng giam dan theo thoi gian va sau d6
on dinh (thuong tir thang I dén thang IV hang nim)

+ Thoi ky dong chay khong 6n dinh: tir thang V dén thang VII hang nim dong
chay thuong khong 6n dinh do ngudn cung cip nude cho dong chay thoi ky nay ngoai
nudc ngdm con ¢ lugng mua trong mua can (chi yéu 13 mua tiéu man thang V va
thang VI) do d6 cac séng sudi trong nim xay ra 2 1an c6 dong chay can nhét, lan thi
nhat vao thang III thang IV va lan 2 vao thang VII thang VIIL

Dong chay thang nhé nhat chiém 1 + 3% luong nudc ca nim. Dong chay mua
can chiém 20 + 25% luong nudc ca nim. Vung c6 dong chdy mua can 16n nhat 1a
thuong ngudn cac song, md sé dong chay mua can khoang 25 + 30 I/s.km? moé sb
dong chay nho nhét thang khoang 10 + 15 I/s.km?.

Ving c6 dong chdy mua can nho nhat 14 ving thudc phia Bac va Tay Bac tinh
Quang Nam thanh phé Pa Ning thudc luu vuc cac song Bung, Con, mé duyn dong
chay mua kiét chi con 10 I/s.km®.

Bang 17: Dong chay kiét nho nhét tram trong ving nghién ctru

A Flv Tunam | Kiét thang . Kiét ngay \
Tram SOng | (k2 | dénnam | M(I/skm?) | A8 | Maigskm?) | N8
Thanh My | Vu Gia | 1850 | 76-06 8,76 4/83 6,11 479788
Nong Son | Thu Bon | 3150 | 76-06 8,98 4/83 463 | 17/8I77

Nguon: Pai Khi twong Thity vin Trung Trung Bo

Cac nhén t6 anh huwéng dong chay Kkiét

Céac nhan td anh huong td1 dong chay kiét g@)m c6: Diéu kién dia hinh, dia chat,
tham phu thyc vat, diéu kién khi hau va anh huong cia con ngudi trong viéc khai thac
va str dung ngudn nudc.

Khi hau 1a mot yéu té anh hudng khong nho dén dong chay mua kiét. Dic biét
1a ché d6 mua, cac thang mua kiét hau nhu it mua, c¢6 nhitng ving hau nhu khéng ¢
mua, ving doi nii nhidu nhanh song sudi nhé khong c6 bo sung ciia nuwdc ngam thi
nhirng thang khong ¢6 mua la khong c6 dong chay.

Pic biét do dia hinh luu hinh luu vyc Vu Gia - Thu Bon déc nén luong nudc
trit lai trén bé mit cling nhu dong chay ngam rat han ché cang gay bat lgi cho viéc khai
thac dong chay kiét.
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Vi vay dé tang luong dong chdy trong mua kiét cAn xdy dung cic cong trinh
thuy loi dé diéu tiét dong chay va tich cuc trong va bao vé rimg ting luong trit nudc
ctia bé mit luu vuc.

Nhan xét

- Dong chay kiét bién dong it hon ca vé khoéng gian 1an thoi gian

- Thoi gian mua 1u dong chay bién dong rat 16n

- Thang chuyén tiép tir mua kiét sang mua lii ké ca lii tiéu man dong chay bién
dong rit 16n

- Dong chay nam it bién d6i mic du sy bién d6i khi hau lam ting cuong mua li
va su bién ddi bé mit luu vuc luu vuc do cac hoat dong chat pha rung, dot nuong rﬁy
liy dat 1am nong nghiép v.v... 1am thay doi ché d6 dong chay lii va dong chay kiét.

2.2.4. Pac diém dja chat thuy van va tai nguyén nwéc dwdi dat

Trong pham vi luu vire song Vu Gia - Thu Bon, nude dudi dat duoc c hia thanh
nude 16 héng va nudc khe nut.
2.2.4.1. Nwéc 16 hong

Nude 15 hong ton tai van dong trong 16 hong cua cac dit da bo roi theo 3 ting
chtra nudc.

- Tang chira nudc 16 hong trong trim tich Holocen (Q2)

Tang chira nud ¢ nay bao gdm cac thanh tao bo roi ngudn gbe  : soéng, bién, va
hdn hop phan b rong i trén khap dong bang . Thanh phan thach hoc chi yéu 1a cét |
cat pha, sét, sét pha, cudi soi co chiéu day bién dbi tur 10 dén 40m.

Nudc trong tang thudc loai khong ap , muc nudc nam dudi mit dat tr 1-1,5m vé
mua khé myc nude ha thdp 3 + 4m. Tong luu luong cac 16 khoan thay dbi tr 0,2 + 2
I/sm.

Do khoang hoa ctia nude M = 0,2 = 0,4 g/l. Khu vuc nga ba qubc 16 1 di Hoi An
vé phia Biac (Pa Nang) nudc bi nhiém man hoan toan , khu vyc dudng qubc 16 1 tur
Ngii Hanh Son dén Binh Sa nuéc bi man phan dudi . Thanh phan hoa hoc ctia nudc :
bicarbonat, clorua natri (nudc man).

Nhin chung, ting chira nudc nay thudc loai giau nude , nhung do chira nudc
khong dong déu theo dién tich cling nhu theo chiéu sau . Mirc 6 man dan xen rat phtic
tap, nén kha ning khai thac bj han ché . Ngudn b cap cho tang chira nude chu yéu la
nudc mua; mién thoat 1a mang thuy vian dia phuong va bd cap cho tang chira nudc
dudi sau.

- Tang chira nudc 16 hong trong tram tich Pleistocen (Q 12-3)

Tang chira nude nay 16 ra chi yéu 6 ven ria dong bang , Tdy, Nam Thing Binh,
Duy Xuyén, ¢ thém song Y én, song Qua Giang . Phan con lai bi phu dudi trim tich
Holocen. Thanh phﬁn thach hoc chu yéu la cat , cat pha, sét pha, cudi soi, ¢o chiéu dﬁy
10 + 38m.

Nudc ting nay thudc loai khong ap hodc c6 ap yéu , muc nude ndm dudi mit dat
tr 0,5 + 4m. Tong luu lwong cac 16 khoan thay d6i t 0,1 = 5 I/s/m . Pong thai nude
bién d6i theo mua, dao dong tir 1 + 4 m.
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Tong khoang héaM = 0,2+0,6g/l, thanh phan hoa hoc ciia nudc bicarbonat
clorua natri, clorua bicarbonat natri, khu vuyc phia dong quoc 16 1 nuéc thuong bi
nhiém man.

Ngudn cip do nudc mua cung cip.

- Tang chira nudc 16 hong trong tram tich dé tr khong phén chia (Q)

Tang nay bao gom cac tram tich ven séng , suon tich phat trién trén da gdc trude
Kanozoi ¢ ven ria tdy Hoa Vang , Pai Loc, Thang Binh. Thugng ngudn cac séng sudi
nho thanh phém gém sét, sét pha, cat pha, cudi, séi, dam, san.

Do chaa nudce cua dat da thay ddi rit manh , nhin chung thuéc mirc d6 ngheo
nude, muc nudc thay doi manh va phire tap phu thudc vao mirc nude song , sudi (nhiéu
giéng dao chi c6 nudc vao mua mua, mua khé thuong bi can nuée).

Tang chira nudc nay khong cd y nghia dbi voi cap nudc tip trung.

2.2.4.2. Nuoc khe nut

Céc thanh tao d4 clrng ntt né trong vung bao gdm cac dat da tudi Neogen , Jura,
Cambri- Ordovic, Proterozoi va cac da xdm nhap nut ne.

- Tang chira nudc khe nirt trong tram tich hé tang Ai Nghia (Nan)

Phan bd & trling dia hao HG1 An, chay tur DPai Loc ra bién véi dién tich khoang
700km?. O dai Loc, chung 16 ra thanh khéi nho véi dién tich khoang 7km?, phdn con
lai bi cac tram tich tré hon phu lén trén.

Thanh phéan thach hoc the mit cét thang dung ting gom hai phan o rét:

+ Phia trén, gém: cat két, cudi két, sét két, giau vat chit hitu co, nhiéu doan
ngam nudc mém déo.

+ Phia duéi: cudi két, san két, gén két yéu dé vun nat.

Tang c6 ap luc yéu, chiéu day thay d6i manh 20-400m. Hién nay, tai lidu
nghién ctru dia chat thuy vin vé ting nay con it. Tuy nhién, qua vai 156 khoan bom
nudc cho théy: luu lugng thay ddi 2,14 dén 15,81/s, ty luu luong 0,2-1,81/sm, thuong
gap 0,2-0,51/sm, mirc d6 chira nudc trung binh; téng do khoang hoa thay ddi tir 0,8-
19,42¢g/1; khu vuc tur trung tam triing Ho1 An kéo ra bién nudc bi man, nén kha nang
cép nudc rat han ché vi phén 16m dién phan b6 bi man.

- Tang chira nudc khe nirt trong nhiing thanh tao Proterozoi, Mesozoi, Paleozoi.

Trong s cac thanh tao Proterozoi , Mesozoi, Paleozoi phan bd trong luu vy ¢
Vu Gia -Thu Bén chi ¢6 cac tram tich luc nguyén - Carbonat phan hé ting trén cta hé
tang A Vuong (C-Olav3) va hé taing Ngiit Hanh Son 14 ¢6 ¥ nghia vé mat dia chit thuy
van. Chung phan bd ¢ T4y bic Pai Loc va & Ngii Hanh S on. Thanh phan chu yéu la da
voi bi hoa hoa, da phién thach anh Sercot , da phién dang quazit chiéu day 500 + 700
m.

Céc tang chira nude ¢6 ap cuc bd , muc nudc tinh bién doi tr 1,2 = 4,5 m thay
d6i theo mua, tong lwu lwong q = 0,12 + 16,08 1/s/m.

Do chira nude cua dit da thay ddi rat 16n tuy thudc vao do nut né karst héa . Do
tong khoang hoa ctia nudc M = 0,1 + 1,99 I/s, ngudn cung cép 1a nudc mua, nudc tham
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tir trén xudng. Céc ting chira nudc c6 trién vong cung cip nho va vira & phan khong bi
nhiém min phia Tay.
2.2.4.3. Trit lwong khai thac nwoc dwoi dit

Trong luu vuc Vu Gia - Thu Bon cac cong trinh nghién ctru vé dia chit thuy
van tap trung chu yéu & ddng bang , dic biét 1a ving Pa Nang - Hoi An va mot phan &
Thing Binh con cac khu vuce khac rat so lugc.

Trén co sO cac tai liéu nghién ctru , di xac dinh dugc trir luong khai thac tiém
ning ctua nudc dudi dat nhu sau:

- Tang chira nudc 16 hdng trong trAm tich Halocen: 670.050 m*/ngay.

- TAng chira nudc 16 hong trong trim tich Pleistocen: 162.639 m*/ngay.

- Bbi voi ving nii trir lugng nude dudi dit: 3.393.169 m*/ngay.

Téng cong: 4.225.850 m*/ngay.
2.3. Bdc diém hé sinh thdi thay sinh

2.3.1. Hé sinh thai ao ho
2.3.1.1. Thanh phé Pa Ning
Thanh phé Pa Nang c6 mot s6 hd chinh 1a:

- Hb Hoa Trung thudc dia phan xa Hoa Lién huyén Hoa Vang  : dién tich luu
vuc Flv = 16.5 km?; dung tich hd chira Wy, = 9,6.10° m®,

- Hb Pdng Nghé thudc dja phan xa Hoa Khuong , huyén Hoa Vang: Flv = 28,5

Km? W, = 17,17.10° m*

- HO6 Bau Tram (phuong Hoa Hiép): Ho Bau Tram c6 dién tich khoang 50 - 60
ha, do sau 1,5 - 2 m, Wy, ~ 10°m”.

Pé tai chon hd Dong Nghé dé phan tich va danh gia hién trang da dang sinh hoc
O thuy vuc vi ho c6 dién tich 16n , ¢6 vai tro quan trong dé cap nudc tudi trong vung
nghién cuu.

Két qua nghién ctru nhu sau:

& Nhém thuee vit sin xudt

- Thyc vat thuy sinh Macrophyta.

*Nhom thwe vit song trong nwde hé co 8 loai rong 1a:
- Rong nham (Hydrilla verticillata)

- Rong mai cheo (Vallisneria spiralis)

- Rong dudi cho (Ceratophyllum demersum)

- Rong dudi cho (Myriophyllum spicatum)

- Rong duo6i cho (M. Brasilense)

- Rong ly (Utrcularia aurea)

- Rong ly (U.exolata)

& Nhom thwe vit cé ld noi trén mdt nwée c6 2 1oai 1a:
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- Béo tay (Eichhornia crassipes)
- Béo (Potamogeton polygonifolius)

- Vi khudn lam va tao

Phan tich miu nudc hd di  phét hién duoc 8 loai vi khudn lam va 42 loai tao
thudc 4 nganh, trong do:

- Nganh tao luc c6 nhiéu loai nhét 1a 28 loai, chiém 56% tong sb cac loai.

- Nganh vi khuén lam c6 8 loai, chiém 16% tong s6 cac loai.

- Nganh tao silic ¢6 7 loai, chiém 14% tdng sb cac loai.

- Tao mat c6 16 loai, chiém 12% tong so cac loai.

- Nganh tao hai roi déu c6 1 loai, chiém 2% tong so cac loai.

Bang 18: Cac loai tao va vi khuan Lam c6 trong hd Dong Nghé

T

Tén loai

I. Nganh vi khuan Lam: CYANOBACTERIOPHYTA

1

Chroococcus limneticus

Synechococcus earuginosus

Phormidium foveolarum

Anabaena circinalis

Anabaena sphaericum

Oscillatoria brevis

N[OOI~ IWIN

Oscillatoria formosa

8

Spirulina platensis

Il. Nganh tdo Luc: CHLOROPHYTA

1 Polytoma uvella

2 Pediastrum gracillimum
3 P. biradiatum

4 Lagerheimia wratislaviensis
5 L. genevensis

6 Chodatella ciliata

7 Oocytis parva

8 Kirchneriella contorta
9 Excentrosphaera viridis
10 Ankistrodesmus falcatus
11 A. nanoselene

12 Scenedesmus falcatus
13 S. platydiscus

14 S. tenuispida

15 S. brasiliensis

16 S. opollensis

17 S. obliquus

18 S. bijugatus

19 T. glabrum

20 Coelastrum sphaericum
21 Cosmarium reniforme
22 Cosmarium sp

23 Arthrodesmus sp

24 Crucigenia tetrapedia
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TT Tén loai
25 Tetrastrum staurogeniaeforme
26 Desmidium sp
27 Gleopedia crassiseta
28 Golenkinia radiata
I1l. Nganh tdo Silic: BACILLARIOPHYTA
1 Melosira italica
2 Nitzschia acuta
3 N. acicularis
4 N. angustata
5 N. triblionella
6 N. apiculata
7 Ceratoneis arcus
IV. Nganh tdo Mit: EUGLENOPHYTA
1 Euglena clara
2 E. clavata
3 Trachelomonas woycickii
4 Tr. armata
5 Phacus longicauda
6 Strombomonas acuminata
V. Nganh tao Hai Roi Déu: CRYPTOPHYTA
1 | Cryptomonas sp

Nguon: S¢ Tai nguyén va Méi triecong Pa Nang

Bang 19: Ty 1& cac nganh tao va vi khuan lam trong ho Pong Nghé

Tao luc Tao mat Tao silic Tao hai roi Vi khuan lam
Clorophyta | Euglenophyta | Bacillariophyta | déuCrytophyta | Cyanobacteriophyta
loai % loai % loai % loai % loai %
28 56 6 12 7 14 1 2 8 16
Tong 50

Nguon: S¢ Tai nguyén va Méi triecong Pa Nang

Mat do va sinh khéi cua vi khuan lam va tao & hd Pong Nghé trung binh
khoang 17,358 g/ m?. Két qua phan tich thanh phén loai cua khu hé thuc vat phu du cho
thay:

- H6 c6 8 loai vi khuan lam va 42 loai ciia nganh tao, ching té hd van gitr dugc
tiph da dang Vé’ the‘l‘nh phan loai thuc Vé,t‘phl‘l c}u; Téo luc van chiém ti 1€ cao (56% tong
s0 loai) cho thay ho ¢ tinh trang hoi nhiéu chat hitu co.

Bang 20: Sinh khéi thuc vat phu du & hd Pong Nghé (g/m°)

X ) Cianobac | Chlorophyta Bacil Eugle Cry
Nganh tao teriophyta lariophita nophyta tophyta

Pon vi gm’| % |gm’| % [gm’| % | gm’ | % | gm’ | %
Trung binh 9,234 5,386 2,353 0,375 0,01

Nguon: S¢ Tai nguyén va Moi truong Pa Nang

Bang 21: Mat d6 té bao thuc vat phu du ¢ ho Dong Nghé (tb/lit)

Cyanobateriophyta Chlorophyta Bacillariophyta Euglenophyta

1.368.300 347.400 29.600 2.920

Nguon: S6¢ Tai nguyén va Méi truong Pa Ning
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Bang 22: Thanh phan loai dong vat phui du hd Pong Nghé

Nhém Tén loai

Copepoda Mesocyclops leuckarti (Claus)

Ectocyclops phaleratus(Koch)

Thermocyclops hyalinus Rehberg

Mongolodiaptomus formosanus Kiefer

Cladocera Diaphanosoma leuchtenbergianum Fischer

D. sarsi Richard

D. paucispinosum Brehm

Disparalona rostrta (Koch)

Alona davidi Richard

A. rectangula Sars

Daphnia carinata

Moina dubia de Guerne et Richard

Rotifera Brachionus calyciflorus Pallus

B. falcatus zacharius

B. diversicornis (Daday)

B. quadridentatus

B. angularis

Asplanchna siebodi

Triocerca longiseta

Polyarthra vulgaris Carlin

Rotatoria rotatoria (Pallas)

R. neptunia (Ehrenberg)

Filinia longiseta

platyias patulus

Nguon: S¢ Tai nguyén va Méi triong Pa Nang
¢ Sinh vt tiéu thu (dong vdt day, phit du, luong thé, bo sat, ca chim):

- Béng vit phit du ho Péng Nghé: da phat hién dugc 25 loai thuc 3 nhém dong
vat phu du 16n 1a : - Nhom Copepoda cé au trung Nauphius, gom 4 loai Copepodit; -
Nhom Cladocera co6 8 loai; - Nhom Rotifera cé 13 loai.

Trisb trung binh cua dong vat ndi dat 4249 con/m?®, trong d6 Rotifera chiém
mat do va sinh khoi.
- Déng vit day hé Péng Nghé: da phat hién thay 16 loai dong vat day thudc 5

nhom. Nhém Gastropoda c6 nhiéu loai nhat 1a 6 loai, nhém Bivalvia c6 4 loai, nhém
Oligochaeta c6 3 loai, nhom Decapoda co6 2 loai va nhom Insecta cé 1 loai.

Mat d6 sinh vat day & hd 892 con/m?; sinh khéi trung binh dat 122,37 g/m?.
Bang 23: Sinh khéi va mat d6 dong vat ndi hd Dong Nghé

Nhém Sinh khoi
Déng vit con/m® mg/m®
Nauphius 416 2,10
Copepoda 516 36,62
Cladocera 416 26,00
Rotirera 2.911 50,38
Tong s6 4.249 118,10

Nguon: So Tai nguyén va Moi truong Pa Nang
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Bang 24: Thanh phan dong vat day

Tén loai S6 loai %
Gastropoda 6 38
Bivalvia 4 25
Oligochaeta 2 13
Decapoda 3 19
Insecta 1 6

Nguon: S¢ Tai nguyén va Méi triong Pa Nang

Bang 25: Mat d6 va sinh khdi dong vat day hd Dong Nghé

Mat do Sinh khoi
Con/m® g/m*
892 122,37

Nguon: S¢ Tai nguyén va Méi trieong Pa Nang

* Phdn tich va danh gia quan h¢ giita djng vit phu du , dong vdt day voi chit
lugng nuwoc ho

Dé danh gia muc do 6 nhim nude do chét thai sinh hoat ngoai cac thong sb
hoa, 1y hoc ta con can thiét quan tric cac sinh vat chi thi thuong dung vi dic trung cho
nhiém phan va dé xac dinh . Pong vat phu du va dong vat day  (6¢c, hén, nghéu, so...)
duoc st dung lam chi thi sinh hoc trong quan tric nudc.

Su tinh diém ddi v6i su xuét hién cac ho dong vat day khong xwong 16n theo hé
thong BMWP (H¢ thdng quan tric mdi truong toan V. u Gia - Thu Bon). Trong dat
ngap nudc ho Pong Nghé , nhom Rotifera chiém uu thé ca vé thanh phan loai va mat
d6 ca th é trong thanh phan dong vat ndi . Piéu nay ching to nudc hd Pong Nghé ¢
murc hoi bi 6 nhiém.

Bang 26: Phan loai va cho diém CLN theo hé théng BMWP

—
—

Nhém DPVKXS Diém

Gastropoda 3

Bivalvia

Oligochaeta

Decapoda

Chironomidae

Culicidae

ON PO WD

Odonata

O INO|OIBAWIN|F-

Ephemeroptera 10

Nguoén: S¢ Tai nguyén va Méi trieong Pa Nang
Dong vat day c6 nhém bc (Gastropoda) chiém wu thé, ching to nudc hd Pong
Nghé hién dang bi 6 nhiém nhe (theo thang diém vao khoang 5).
Bang 27: Thanh phan ca hd Dong Nghé

TT | Tén tiéng viét Tén khoa hoc Ghi chu
Ho chép Cyprinidae
1 Ca chép Cyprinus carpio Linné
2 Ca diéc Carassius auratus Linné Ca tu nhién
3 Camé trang | Hypophtalmichthys molitrix Harmandi (Sauv.)

39




TT | Tén tiéng viét Tén khoa hoc Ghi cha
4 Ca me hoa Avristichthys nobilis Rich.
5 Ca tr6i Cirrhina molitorella Cuv. et Val.
6 Ca thiéu Erythroculter pseudobrevicauda Nichols et Pope
7 Cé4 tram den | Mylopharyngodon piccus Rich.
8 C4 tram c6 Ctenopharynngodon idellus Cuv. et Val.
9 Ca dong dong | Puntius hainanensis Cobb.
10 Ca r6 phi Oreochremis mossambicus Peters
Ho ca nheo Siluridae
11 Ca nheo Parasilurus Ca tu nhién
Ho ca tré Clariidae
12 Ca tré Clarias fuscus Lacépede Ca ty nhién
Ho car6 Anabantidae Ca ty nhién
13 Ca dudi co Macropodus popercularis Linné
14 Card Anabas testodineus Bloch Ca ty nhién
Ho ca qua Ophiocephalidae
15 Ca qua Ophiocephalus macrolatus Lacép Cé ty nhién
16 Ca sop Ophiocephalus striatus Bloch Ca tu nhién
Ho c4 bong Gobudae
17 | Cabdéng mém | Rhinogobius similis Gill
Ho ca soc Cyprinodotidae
18 | Ca soc Oryzias laptipes Tem. et Schl.
Ho mang lién Symbranchidae
19 Luon Monopterus albus Zuiew
20 Chach bun Misgurnus fossilis anguillicaudatus Cantor
Ho trach song Mastacembelidae
21 | Ca trach song | Mastacembelus armatus Ca tu nhién

Nguon: S¢ Tai nguyén va Méi triong Pa Nang

Ca hod bong Ngh¢ (bang 3.28): gf)m 21 loai, thudc 7 ho, trong do ho ca chep
(Cyprinidae) chiém vu thé (12 loai, chiém 57% tong s6 loai). C6 8 loai ca ty nhién ,
chiém 38% tong so loai ca trong ho.

2.3.1.2. Tinh Quang Nam

Tinh Quang Nam c6 nhiéu hd , dam. Céc ho twong ddi 16n 1a hd Thach Ban
Vinh Trinh, 16n nhét 1a ho Phii Ninh . Ho Pht Ninh ¢6 MNDBT = 32m, Wt = 344.106
m?®, Whi = 273,7.106 m?, cip nudc tudi cho cac huyén Nui Thanh , Thiang Binh, Qué
Son, thi x4 Tam Ky, cAp nudc sinh hoat cho thi x3 Tam Ky va cat 1t cho ha luu , dic
biét 1a bao vé thi xa Tam Ky, phat dién, nudi ca va cai tao méi treong sinh thai.

2.3.2. Hé sinh thai séng
2.3.2.1. Hé sinh thdi séng Vu Gia — Thu Bon

Song Vu Gia - Thu Bon c6 37 loai tao duoc liét ké & bang sau:

Bang 28: Danh sach thanh phan loai tao séng Vu Gia - Thu Bén

TT

Tén loai

1)

(2)

Tao si lic Bacillariophyta
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TT Tén loai
1) )
Ho Melosiraceae
1 Melosira distans
2 M. granulata var. valida
3 M. granulata var angutissima (O.Miill) H.
Ho Biddulphiaceae
4 Cyclotella stelligera CI. et. Grum
5 Dithilium Brightwellii
6 Cyclotella kuetzingiana
Ho Fragilariaceae
7 Fragillaria virescens Ralfs
8 Synedra ulna (Nitzsch) Ehr.
Ho Tabelariaceae
9 Diatoma elongatum
10 Cocconeis placentula Ehr
Ho Naviculaceae
11 Navicula gracilis
12 Pinularia gibba
13 Nedium affine Her.
Ho Nitzschiaceae
14 Tabellaria fenestrata
Tao luc Chlorophyta
15 Pediastrum duplex var. duplex
16 Hydrodiction reticulatum
Ho Desmidiceae
17 Closterium ehrenbergii
Ho Oocystaceae
18 Ankistrodesmus falcatus
Ho Scenedesmaceae
19 Scenedesmus bijugatus var. bijugatus
Ho Zygnemataceae
20 Zignemopsis americana Transeau
Ho Desmidisceae
21 Closterium setaceum
22 Pleurotacnium sp.
Ho Ulotricaceae
23 Ulothrix zonata (Schmide) Bohlin
Ho Volvocaceae
24 Wolvox aureus
25 Eudorina elegans
Tao Lam Cyanophyta
Ho Nostocaceae
26 Nostoc zetterstedtii
Ho Chrococcaceaea
27 Anabaena spiroides
28 Aphanocapsa pulchra
29 Rivularia planktonica

Ho Oscillatoriaceae
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TT Tén loai
1) (2)
30 Oscillatoria irrigua (Kiitz) Gom.
31 Trichodesmium lacustre
32 Plectonema tomasiana
Tao giap Pyrrophyta
33 Ceratium hirundinella
Tdo vang anh Chrysophyta
34 Dinobryon devergens imhof
35 D. stipitatum Stein
Tdo mat Euglenophyta
36 Euglena viridis
37 Phacus longicauda

Nguoén: S¢ Tai nguyén va Méi trieong Pa Nang

Céc loai ca co tai song Vu Gia — Thu Bdn duogc tong hop ¢ bang sau:

Bang 29: Danh sach thanh phan loai ca séng Vu Gia - Thu Bon

Phén bé ¢ lru vure Hién trang va gia tri
TT Tén khoa hoc S.Thu Song Loai quy Loai k.
Bon Cii hiém té
Elopoidae + R
1] Elops saurus Linnaeus* R
Megalopidae
2 | Megalops cyprinoides (Brous) * +
Clupeidae
3 | Clupanodon punctatus (Sch.) * + \Y/
Notopteridae
4 | Notopterus notopterus (Pall) + + +
Anguillidae
5 Anguilla marmorata Quoyet + R +
Gainard*
6 A. borneensis Popta* R* +
7 A. bicolor pacifica Schmidt* R* +
Ophychthyidae
8 | Pisoodonophis boro (Hamilton) +
Cyprinidae
9 Cyprinus carpio Linnaeus + +
10 C. centralus Nguyen et Mai + +
11 | Carassioides cantonensis (Heinoke) +
12 Carasius auratus (Linnaeus) + +
Barbinae
13 Onychostoma gelarchi (Peters) + +
14 O. laticeps Gunther + V
15 Garra orientalis Nichols +
16 G. taeniata Smith
17 | Altigena lemassoni (Pell. et Chev.) + V +
18 Osteochilus hasseltii Cuvier et +
Vallenciennes
19 O. prosemion Fowler
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Phan bo & luu vue

Hién trang va gia tri

TT Tén khoa hoc S.Thu Song Loai quy Loai k.
Bon Cii hiém té
20 O. lini Fowler +
21 O. salsburyi (Nichols) +
22 Cirrhina molitorella Cuvier et +
Vallenciennes
23 Spinibarbus caldwelii (Nichols) + \Y
24 Spinibarbichthys denticulatus + \Y
(Oshima)
25 Tor strachyi (Day) V +
26 T. tambroides (Bleecker) +
27 Parator macracanthus +
28 | Cylocheilichthys repason (Bleeker) +
29 C. tapiensis Smith
30 Hampala macrolepidota Hasselt
31 H. dispar Smith +
32 Lissochilus macrosquamatus Mai
33 | L.annamensis Pellegrin et Chevey
34 Puntius semifasciatus (Gunther) +
35 P. binotatus (Cuvier et +
Vallenciennes)
36 P. foxi (Fowler) +
37 P. duraphani Smith +
38 P. orphoides (Cuvier er +
Vallenciennes)
39 P. leiacanthus (Bleeker) +
40 P. hugienini (Bleeker) +
41 P. vernayi (Norman) +
42 P. aurotaeniatus (Tirant) +
43 Labiobarbus lineatus (Sauvage)
44 Hemibarbus lineatus (Sauvage)
45 Acrocheilus deauratus (Cuvier et
Vallenciennes)
46 | Opsarichthys uncirostris (Schlegen) +
Gunther
47 Esomus godardi Fowler +
48 E. daurica (Hamilton) +
49 Rasbora trilineata Stein +
50 | R. lateristriata sumatrana (Bleeker) + +
51 R. cephalotaenia steineri N. P
52 R. argyrotaenia (Bleeker) +
53 R. myersi Britan
54 R. retrodorsalis Smith
55 R. borapetensis Smith
56 | Squaliobarbus curiculus (Richarson) +
57 Paralaubuca barroni (Fowler)
58 Erythroculter recurvirostris +
(Sauvage)
59 Toxabramis swinhonis Gunther +
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Phan bo & luu vue

Hién trang va gia tri

TT Tén khoa hoc S.Thu Song Loai quy Loai k.
Bon Cii hiém té
60 | Hemiculter leucisculus Basilevski + + +
61 Rasborims lineatus lineatus +
Banarescu
62 | Ischikauia macrolepis hainanensis +
Nichols et Pope
63 Megalobrama macrops affinis +
(Vaillant)
64 M. hoffmani Herre et Myers +
65 M. terminalis (Richarson) + \Y
66 Rhodeus ocellatus Kner +
67 | Acanthorhodeus longibarbus Mai
68 | Squalidus chankaensis vietnamensis +
Banarescu et Nalbant
69 Microphysogobio kachekensis
(Oshima)
70 M. viethamica Mai +
71 Saurogobio dabryi Bleeker +
72 Gobiobotia kolleri Banarescu +
Homalopteridae
73 Homaloptera brucei (Gray) +
74 Sewellia lineolata (Cuvier et +
Valleciennes)
Cobitidae
75 Cobitis taenia dolycorhynchus +
Nichol
76 | Misgurnus anguillicaudatus (Cantor) +
77 +
M. misolepis Gunther
78 Barbatula fasciolata (Nichols et
Pope)
79 B. sapaensis (Cuvier et
Vallenciennes)
Siluridae
80 Parasilurus asotus (Linnaeus) +
81 P. cochinchinensis (Cuvier et +
Vallenciennes)
82 Ompok bimaculatus (Bloch) +
Bagridae
83 Cranoglanis sinensis Peters + \Y
84 Hemibagrus elongatus (Gunther) + V
85 Pseudobagrus gullo Hamilton +
86 Pseudobagrus virgatus (Oshima) +
87 Mystus cavasius (Hamilton)
88 M. nemurus (Cuvier et
Vallenciennes)
89 Leiocassis siamensis Regan
Sisoridae
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Phan bo & luu vue

Hién trang va gia tri

TT Tén khoa hoc S.Thu Song Loai quy Loai k.
Bon Cii hiém té
90 Bagarius bagarius (Hamilton et + V +
Bucharnan)
Clariidae
91 Clarias fuscus (Lacepede) +
92 C. batrachus (Linnaeus) + + T +
93 C. macrocephalus Gunther + +
Ariidae
94 | Arius sinensis (Lacepede) * +
Cyprinodontidae
95 Oryzias latipes (Temminck et +
Schllegel)
Balonidae
96 | Xenentodon canciloides Bleeker +
Hemirhamphidae
97 | Zenarchopterus ectuntio (Hamilton)
98 | Hyporhamphus intermedius (Cantor) +
99 H. sinensis (Gunther) +
Synbrachidae
100 Fluta alba (Zuiew) + + +
101 Synbranchus bengalensis (Mc +
Cleland)
Serranidae
102 | Lates calcarifer (Bloch) * + +
Centropomatidae*
103 Chanda siamensis Fowler* +
104 C. gymocephala (Lacepede) * + +
Theraponidae
105 Therapon jarbua (Forskal) *
106 Pelates quadrilineatus Cuvier et +
Vallenciennes*
1) ) (©) (4) () (6)
Leiognathidae
107 |  Leiognathus equulus (Forskal) +
Gerridae
108 Gerres filamentosus Cuvier + +
109 C. luciudus Cuvier et +
Vallenciennes*
Nandidae
110 |  Pristolepis fasciatus (Bleeker) +
Psettidae
111 | Psettus argenteus Linnaeus* +
Scatophagidae
112 |  Scatophagus argus Linnaeus * +
Sillaginidae
113 | Sillago sihama (Forskal) * +
Eleotridae
114 | Eleotris fuscus (Bloch) * +
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Phén b6 & lwu vuc Hién trang va gia tri
TT Tén khoa hoc S.Thu Song Loai quy Loai k.
Bon Cii hiém té

115 | Butis butis (Hamilton) * +

Gobiidae
116 | Glossogobius giuris (Hamilton) * + + +
117 G. biocellstus (Cuvier et

Vallenciennes)*
118 G. tasciatopunctatus (Rich)* +
119 | Rhinogobius badropterus (Jordan et +

Snyder)

120 R.leavelli (Herre) +
121 | Stenogobius genivittatus (Cuvier et +

Vallenciennes)
122 | Ctenogobius baliuroides (Bleeker) +
123 | Oxiurchthys tentacularis (Bleeker)
124 | Acentrogobius caninus (Cuvier et +

Vallenciennes)*
125 | Awaous stamineus (Vallenciennes) +

Anabantidae

126 Anabas testudineus Bloch + +
127 | Trichogaster trichopterus (Pallas) +
128 | Macropodus opecularis Linnaeus +

Ophiocephatidae

129 | Ophiocephalus gachua Hamilton et

Bucharnan
130 O. striatus (Bloch) + + T +
131 O. marulioides Bleeker R*

Mastacembelidae

132 | Macrognathus aculeatus (Bloch)

133 | Mastacembelus armatus(Lacepede) +
134 M. aculeatus BasiliewskKi +
Tong so 85 25 18 20

Nguén: Sé Tai nguyén va Méi truong Pa Ning
Chii thich: -V, R, T: ky hiéu cac cap bao vé theo Sach Do ;
- R*, V*: dé€ nghi dua vao cap bao v¢.

2.3.2.2. Mt so dic diém vé vung cwa song

Ving ctra son g la noi chuyén tiép gilra gitra nudc ngot sdng va nude bién ven
bo (hay con goi la vung Mixohaline theo phén loai thuy vyc trén co so bien doi cua do
mudi) nén noéng do muoi bién dong va nam trong khoang tr 0,5 dén 30-32%4,. Vi sur
giao dong lon vé ndng d6 mudi, ving cira song ciing duge chia ra thanh cc phan khac
nhau, & d6 ton tai cac nhom sinh vat véi nhirng dac tinh sinh thai khac nhau.

- Phan dau 14 noi nudc ngot xam nhap xudng voi dd mu bi cao nhét 18n t6i 5%
khi triéu cwong, dong uu thé 1a dong nudc ngot.

- Phan trén cua vung ctra séng : ¢ day ddy duoc phi bun , dong giam di déng ké,
do mudi bién d6i tir 5 - 18%pg
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- Phén gifta ving ctra séng : day phu bo i bun cat , dong manh 1én , d6 mubi
khoang 18 - 25%q,.

- Phan thip cia vung cira song : day dugc pha bdi bun cat , mot vai noi la cat
sach, dong manh, 6 muoi 25- 30%q,.

- Phan tin cung : noi chuyén tiép tur che do cra song sa  ng Vung bién ven bo .
Pay cat sach voi dong triéu manh. D6 min gan twong duong véi nudce bién ven bo.

2.3.3. Tac dong phat trién kinh té - xa hoi dén hé sinh thai nwéc
2.3.3.1. Cdc tic dong maoi trwong chinh

Trong nim qua mot  hién tuong c6 thé xép vao sy ¢6 méi truong  , d6 1a hién
tuong x0i 16 bo song dic biét 13 séng Thu Bén |, song Vu Gia dién ra voi toc do ngay
cang manh, uy hiép truc tiép dén cac khu dan cu |, cac cong trinh co so ha ting va  dat
san xuét ven bo. Dic biét nghiém trong 1a hién tuong song bi cudp dong, tao dong méi
tai thon 9, xa Pai Cuong, huyén Pai Loc, lam cho lugng nudce tir song Vu Gia do vé
song Yén ra Ctra Han  (Pa Néng) chi con xp xi du 6i 20m%/s. Hau qua trudc mét 1a
dién tich canh tac vung ha du bac Quang Nam thiéu nudc traim trong . Vé 1au dai can
nghién ctru k§ nguyén nhan doi dong , trong d6 c¢6 bién dong vé dia chit khu vuc dé c6
giai phap xtr 1y kha thi. Boi vi, qua trinh sat 16 va boi dip bo song Vu Gia va Thu Bon
xay ra manh mé& va lién tuc . Hinh thai long va bo song di va dang thay d6i manh mé
nay rat khac so voi nam 1965, 1985 va s& con bién doi trong twong lai.

2.3.3.2. Nguyén nhdn suy thoai méi trwong nwdc

a. Phdn bon lam moi truwong nwoc bi phu dwong:

Phu du:Gng 1a su gia tang ham lugng nito va phét pho hoa tan trong nuge . Khi
sir dung qua nhleu phéan bon trong san xuat , dam va lan thira b i rira tréi xudng nuéc
gdy ra sy phat trién manh mé cua cac loai thu:c vat phu du nhu réu , tao gay tinh trang
thiéu 6 xi trong nudc, giam chét lu:ong nudc, pha hoai moi truong trong sach cua thuy
vuc, san sinh nhiéu chat doc nhu NH," H,S, CO,, CH,... tiéu diét nhiéu loai sinh vat co
ich trong nudc.

Mic du lwong bon binh quan con thap nhung van c6 hién tuong lang phi phan
bon xdy ra do viéc hudng dan bon phan con nhi€u thiéu sot.

Khéc véi Nito, viée du thua P 205 trong nuoc ty nhién 1a do két qua cua qua
trinh tiéu nudce trong cai tao dat , do xoi mon dat va do nudc thai tir cac 10 mo va cac
tram trai chan nudi gia suc.

Ham luong téng sb cua P,0s trong nude tiéu thay doi tir 0,25 - 0,36 kg/ha (theo
Cooke va William 1973) va trong nudc dat bi x6i mon dao dong tir 6 - 15 kg/ha.Do d6
viéc phong chéng x6i mon 1a bién phap hitu hiéu ngan chin ton thit P trong dt .

Két qua nghién clru ciia nhiéu nha khoa hoc cho thiy & cac viing trong rau phan
bon duge dung chu yeu 1a phan dam hod hoc va céc loai phan hitu co , trong do phén
dam duoc bon 0 mire rit cao . Theo cac chuyén gia , khi nghién ciru anh huong cua
phan bon dén chit lwong rau & mot sé dia phuong cho thdy binh quan lwong N hoa hoc
duoc sir dung cho cai bap 1a 295,2 - 396,5 kg/ha, cho ca chua la 190,9 - 291,2 kg/ha,
cho dau bo la 58,2 kg/ha.
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b. Tinh trang khai thac vang, thiéc ¢ tinh Qudng Nam:

Céc tu diém khai thac vang , thiéc trai phép hién nay chu yéu tap trung ¢ cac
huyén trung du va mién ndi . D6 1a cac huyén : Phudc Son, Tra My, Hién, Nam Giang,
Tién Phudc, Thi xd Tam Ky , Hiép Pirc va Nui Thanh . DPang ké nhit & cac huyén
Phudc Son, Tra My va Hién.

Dic diém khai thac vang & 2 huyén Hién va Nam Giang la khai thac vang sa
khodng tai cac thung liing va doc theo cac song sudi . Cac huyén con lai nhu Phuéce
Son, Tra My, Tién Phudc, Nai Thanh va thi x3 Tam Ky chu yéu 1a khai thac vang goc
trén cac dai nui cao.

Hau hét cac tu diém khai thac vang gbc, thiéc gbc déu ndm & cac suwon ndi, dinh
nui cao ¢ cac ¢ cac huyén mién nui va trung du noi ma cé ¢ ru:ng nguyén sinh con dang
duoc bao t6n mot cach nguyén ven . Do la nhung rumg ciy ¢ nhiéu gb quy nhu kién
kién, go tron, son dao, ddi v.v... nhiéu cay co kich thudc duong kinh 0,5 dén 1 mét nhu
cac xa Phudc Kim, Phudc Thanh, Phudc Pirc huyén Phudc Son, Tra Cot, Tra Nu, Tra
Giang, Tra Giap, Tra Leng, V.V... huyén Tra My. Nhiing nguoi khai thac vang, thiéc da
dao x6i lam sat 16 nhitng khu khu vuc 16n cta cac suon nai do d6 viée phuc hoi la i cac
khu ring nguyén sinh nay rat kho khan.

Phén 16n 1a do khai thac vang sa khoang , d6 la nhirng tu diém khai thac tai cac
thung lting cua cac con séng , sudi nhu khu vuc xa Ba , xd Tu, Lang, Ating... huyén
Hién; Tién An, Tién Loc huyén Ti€n Phudc ; Tam Phu, Tam Lanh, thi x3 Tam Ky ...
viéc khai thac vang , thiéc sa khoang da lam pha hang chuc ngan hecta dang trong cay
l4a, bap, san khoai doc theo song, subi..

Viéc khai thac vang sa khoang tral phep d3a  1am anh huong dén cac con song
sudi trén dia ban huyén trung du va mién nii , va ngudén nudc trén thuong ngudn ciing
nhu cac tai nguyén sinh vat & cac luu vuc nay . Ngoai ra con gop phan gia ting i lut
trong mua mua, bao.

Cac tac dong lién quan tdi viée tham do va khai thac bao gdm cac diéu kién dia
hinh, 1a xdo tron h¢ thuc vat, pha ring, x61 mon dat, 1o dat Jam thay d01 hay thdm chi
lam mat dong chay cua séng ngoi , lam suy giam cac nguon nudc ngam , 1am rdi loai
cAu triic c6 dia chat va giy 0 nhlem do tiéng on . Thém vao d6, mang ludi giao thong
ctia mo co thé gy ra cac hoat dong pha hoai ddi voi cac nguyén so trude day .

Céc tac dong lién quan tdi ca ¢ hoat dong cia mo gdm 6 nhiém xuoi dong do
chat thai va nudc thai tu cac ao khai thac . Thém vao d6 , néu da chira Sunphua 16 ra
trong hoat dong khai thac mo thi da axit nay khi ngap nuwdc s€ lam rua troi klm loai tir
dat ¢4 xung quanh, dan tdi mirc trich luy kim loai cao trong ca va lam thay do6i sy da
dang sinh hoc va phong phu hoa cong dong plankton , ciing nhu lam axit hoa cac con
song va ho ao. Cac van dé 6 nhiém tiém tang bao gdbm 6 nhiém do tiéng on va 6 nhiém
khong khi khu vuc hay dia phuong.

Viéc khai thac vang gbc , gin lién véi viée véi viée st dung hoa chat doc hai
Xyanua dé tuyén lay vang . Hau hét cac khu vuc khai thac vang gdc trai phép trén dia
ban tinh déu str dung ho4 chat nay . Hoa chat Xyanua khong nhiing thuong ding & noi
khai khoang ma con dem dung dé tuyén 1iy vang & cac khu vuc dong dan cu , ven hoidc
gitra cac thi xa . Viéc su dung Xyanua khong dung quy dinh da g 4y ra nhirng tac hai
khong nho dén doi séng kinh té , xa hoi tai nhitng viing c6 tai nguyén khoang san va
lan can nhitng noi ché bién khoang san.
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Tinh trang khai théc sa khoang bira bai, cac chat thai xa ra khong duge xur 1y da
gdy 6 nhiém ning dat dai & ving khai thac, 6 nhiém ning ngudn nudc trong ving va
cac vung ha luu. Day 1a moét thyc trang can phai kiém soat chit ché.

2.3.3.3. Nhdn xét

¢ Hé sinh thai thuy sinh, bao gdm sinh thai ao hd, song ngodi kha da dang va
phong pht, v61 nhiéu loai thuy sinh khac nhau.

¢ Cac hé sinh thai thuy sinh dang bi suy thoai do chinh cac hoat dong phat
trlen kinh té. Tinh trang st dung phan bon va thudc bao vé thyc vat khong dung yéu
cau va hudng dan ky thuat din dén tinh trang 6 nhiém, phu dudng moéi truong dat,
nudc; Tinh trang khai thac tai nguyén rimg, khoang san nhat 1a khai thac Vang,qthlec o
Quang Nam bura béi; Tinh trang d6 thi hod, cong nghiép hoa khong dugc ki€m soat
chat ché€ veé st 1y chat thai... 1a nhitng nguyén nhan chinh gay suy thoai cac hé sinh thai
& luu vuc Vu Gia — Thu Bon.

Thuc té d6 doi hoi phai c6 cac giai phap quan 1y chat ché cac qué trinh phat
trién va cac giai phap k¥ thuat thich hop dé cai thién cac hé sinh thai cia luu vuc.
2.4. Bdc diém khai thdc, str dung nwéc Iwu vre séng

2.4.1. Khai thac, str dung nwéc phuc vu nong nghiép
2.4.1.1. Tinh hinh sir dung nwéc mdt

Tir sau ngdy Mién nam hoan toan giai phong, cong tac thuy loi da dugc cha
trong va phat trién, nho d6, hang loat cac cong trinh 16n, nho da duoc xay dyng dudi
nhiéu hinh thitc khac nhau. Cho dén nay, trén luu vuc da xay dung duoc 595 cong
trinh cac loai, trong d6 co 78 ho chua, 367 dap dang va 150 tram bom, vé1 nang luc
tudi thiét ké 1a 44.632ha va thuc tudi 22.675ha, dat 50,2% nang luc thiét ké. Tong
luong nudce st dung: 244.559.982m3

Pay 1a khu vuc st dung nudc mit véi sb luong 16n nhét va cong trinh phan bd
hau khap cac noi trén luu vuc. Cac loai hinh cong trinh khai thac nudc mat gom co
tram bom, hd chaa va dap dang. Tinh hinh khai thac, st dung ctia mdi loai nhu sau:

1. HO chira nudc ) . . )

Céc ho chtra dugc xay dung trén sudi nhé ndm & phan trung luu cua h¢ thong
song Vu — Gia Thu Bon. ho chira dugc xay dung hau hét chi 1am nhiém vu cap nudc
cho san xut nong nghiép nhu tudi laa Pong Xuan, Hé Thu, hoa mau va phuc vu nudc
sinh hoat chi ¢6 1 s6 hd c6 két hop nudi trong thuy san

Cian ctr sb luong diéu tra hd chua, téng s6 ho trén luu vue ¢ 78 hd, trong do:

+40 hd c6 dién tich tudi nho hon 30ha,

+20 hé c6 dién tich tudi tir 20 — 100ha;

+ 18 ho ¢6 dién tich tudi trén 100ha.

a. Cong tac quan ly: ‘ ’

Hién tai cong tac quan ly ho chira dugc phan chia lam 2 cap:

Céac hd chtra nho dudi 30ha, do ban quan 1y hop tac xa truc tiép quan 1y van
hanh.
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Céc ho con lai do Cong ty khai thac cong trinh thuy loi tinh, xi nghiép khai thac
cong trinh cac huyén quan ly van hanh.
b. Quy trinh ldy nuoc , ‘ ’ 7

Nudce dugce lay tryc tiép tir hd qua cac cong dudi dap dé phuc vu tudi. Luu
lwong, luong nudce 1ay theo ting thdi gian theo yéu cau thue té san xuét ddi véi cac hd
chtra nho va trung binh; cac hd chtra 16n theo quy trinh van hanh d3 thiét lap, c6 diéu
chinh theo yéu cau san xuat.
c. Ché d6 lay nuéce , , ‘

Nudc dugc lay theo mua vu va tung dot twdi 7 — 10 ngay. Theo s6 li€u di€u tra
tir cac quy trinh van hanh ho chira, thoi gian 1dy nuéc nhu sau:

+ Vy Dong Xuan gieo trong tir 1/12 dén 30/3

+ Vu He Thu gieo trong tir 10/5 —20/8 ,

+ Muc tudi vu Pong Xuan thay doi tir 2945m3/ha dén 4200m3/ha.

+ Murc tudi vu He Thu: tir 7000 — 72000m3/ha.
d. banh gia kha nang st dung nudc ,

Qua s0 li¢u diéu tra va thu thap cho thay nhu sau:

- Dién tich tui thiét ké: 12.973ha,
- Dién tuéi thuc té: 4.882ha ( dat 38% so véi thiét ké)
- Tong luong nude st dung: 54.673.988 m3/nam

e. Kha nang phong lu , ’

Céc ho chura 16n moi c6 kha ndng cat 1t dang ké, theo tai li€u thu thap tur céac
quy trinh van hanh cta cac ho: Hoa Trung, Pong Nghé (Pa Nang), Viét An, Trung
Loc, Phu Loc, Thach Ban, Khe Tan, H6 Giang, Vinh Trinh, Thach Ban, Phu Ldc...
Dung tich phong Iii 13 hé nhu sau:

Bang 30: Panh gia dung tich phong lil cia mot sd ho chira

Tén cong trinh D. tich LV Nguon nude Whi W Phong | % so voi
(km?) 10°m® | 16(10°m°) | Wi
dén 1%
H. Nudc Ron 4,5 S@ng Khang 3 0,75
H. Trung Loc 5 Tinh Yén 2,07 0,82 23,8
H. Tra Can 4,5 Song Vu Gia 2,14 0,535
H. Phu Loc 9,25 S. Thu Bon 2,5 0,625
H. Trudc Dong Song Tuy Loan 4 1
H. An Long 6,4 S.LylLy 5 1,25
H. Ho6 Giang 8 S. Ly Ly 4,16 1,01 34
H. Khe Cong 32,7 | NhanhS.ThuBdn| 8,60 4,15 15
(T.Ban)
H. Pong Nghé 28 Nhanh S. Vu Gia 15,87 1,3 13
H. Vinh Trinh 29,2 S. Thu Bon 18,3 6,2 38
HO Viét An 27 Thu Bon 21,2 6,8
H. Khe Tan 88 Sudi Khe P4 Mai 46,5 18 33
Hoa Trung 16,5 S. Tuy Loan 10,2 3 26
Cong 154,04 46,5

Nguon: S¢ Néng nghiép va Phat trién nong thon Pa Nang
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Cin ¢ vao tai lidu tinh toan diéu tiét 1ii nim 1998 ( tan suat 1%), tong luong 1i
5 ngay tai Ai Ngia, Giao Thuy la 5496.106m°. Nhu vay, kha ning cit lii cta cac hd
khoang 1% tong luong lii dén.
2. Cong trinh tram bom

-S6 cong trinh tram bom: 150 tram

- Dién tich tudi thiét ké: 24.228 ha

- Dién tich thuc tudi: 14.613ha (60%thiét ké)
- S lwong nude st dung: 154.778.548m*/nam

Céc cong trinh tram bom duoc x4y dung chi yéu tir nhitng nim 80, 90 dén nay
nén nhiéu tram bom d3 xudng cdp, cong trinh tram khong hoan chinh din dén kha
nang phuc vu thap. .

- Vi trf tram bom hau hét dén dat & cac vi tri sat bo song chinh va song nhanh.

- Mot sb tram bom bj anh huéng cia x6i 1¢ bdi 14p séng nén hang nim phai chi
phi dé nao vét cira, bé hiit nhu Tram bom Van Ly, Nam Ha 2, BPong Lanh, Thai Son
(huyén DBién Ban).

- Do nguén nude bi thiéu hut trong mua kho, mot s6 tram bom nhu Déng
Quang, La Tho, Cam Vin, Dong HO6 1, 2 ndm trén song nhanh La Tho, C6 Co thudc hé
théng song Thu Bon bi thiéu nudc vao mua kiét thang 4, thang 5 nén trong qua trinh
14y nude phai co su diéu tiét (nghi luan phién) dé c6 du nudc 1ay tudi.

- He¢ théng tram bom tudi thudc quan Ngii Hanh Son, thanh phé ba Naclng nam
trong khu vuc bi man 4 thang. Do vay, phai st dung hé thong dé, dap, céng ngin min
trit nude dé lay nudc trong mua kho.

+ Chat lugng nudc:

Nho ¢6 hé théng dap ngin man nhu Thanh Quyt (song La Tho), Bau Nit, Ha
Thanh (song Bau Nit), An Trach trén song Yén, Duy Thanh xay dung nam 2005 trén
song (Ba Rén) nén di chi dong dugc ngudn nudce tudi cho cac tram bom.

Nam 2005, nudc man xam nhép theo song Thu Bon vuot qua cau Cau Lau 2km
v6i chidu dai 13km tinh tir ctra song, pham vi anh hudng khoang 24km. Trén song
Vinh Pién, nhitng nim binh thudng min chwa xam nhap dén thi tran, nhung trong nim
2005, man di vuot qua thi trdn va xam nhap dén xa Dién Ngoc (cach thi thi tran Vinh
bién khoang 3km).

Trén song Cam Lé, d6 man trén 2g/1 anh huong qua cau Po. Chiéu dai xam
nhap 16n nhat khoang 16km tir ctra vinh Da Nang.

Do bi min nén mét s6 tram bom nudc phai ngung hoat dong trong thoi gian 5 —
7 ngay cac tram bom nam ¢ phia ha luu séng Vu, Gia, Thu Bon, Ba Rén nguén nuéc
thudng bi nhi®m man do vay vao vu 1ay nudc tir thang 12 dén thang 8 hang nam, phai
nghi 1ay nudc mot s ngay.

3. Cong trinh dap

Trong luu vuc c6 2 loai dép:

- Bap ngadn man trir nudc trén cac song chinh va song nhanh & phia ha luu song.

- Céc dap dang lay nudc hau hét duoc xdy dung & phan thuong song Thu Bon
va song Vu Gia.
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a. Pap ngan man

Tinh Quang Nam c6 cac dap Duy Thanh, Hd My (Duy Xuyén), Bau Nit, Ha
Thanh, Thanh Quyt (Pién Ban).Cac dap nay c6 nhiém vu ngdan mdn xam nhap trong
cac thang mua kho. Vao mua mua cac cira cong duoc mo ra dé luu thong dong chay va
phuc vu giao thong thuy.

Tai thanh Phd Pa Nang: c6 8 dap duoc xdy dung tap trung tai Quan Ngii Hanh
Son, noi cudi ngudn nudc min, thdi gian bi min 4- 6 thang.
b. Pap dang ldy nudc tudi

Céc dap dang ldy nude tudi cha yéu duoc xay dung & vung trung va thuong luu
ciia vung nghién ctiru. Theo sb liéu diéu tra tir thuc dia va thong ké cia dia phuong. SO
lugng cong trinh va kha nang khai thac nhu sau:

Bang 31: Théng ké 1 s chi tiéu cac dap dang

TT Hang muc dap Tinh Quang | Thanh Pho Cong
Nam Pi Niing
1 | Dién tich tu6i<10ha ( dap) 258 3 261
2 | D. tich tu6i<10ha- 100ha (dap) 86 2 88
3 | D. tich tudi 100 — 500ha (dap) 4 1 5
Cong 348 6 354
Dién tich tudi thiét ké (ha) 7.431
Di¢n tich tudi thyc té 3.180
Ty 1& thyc tudi/Thiét ké 67%
Tong luong nude str dung (m3/nim) 35.707.446

Nguon: S¢ Néng nghiép va Phdt trién néng thén Pa Nang, Qudang Nam
2.4.1.2. Tinh hinh sir dung nwéc dwdi dit phuc vu néng nghiép

Hién tai trén dia ban tinh Quang Nam va thanh phd Pa Ning viéc st dung nudc
ngam chu yéu dé phuc vu tudi cho rau mau.

Trong miy nim gan day mot sé6 huyén ¢ tinh Quang Nam di st dung nudc
ngam tang nong, giéng siu 4- 8m iy nudc trong tram tich dé ta (16p cat, san soi) dé
tudi cho dat mau theo chuong trinh thuy loi d4t mau cua tinh. Mot sb huyén c6 dién
tich tudi nhu sau:

- Huyén Dién Ban, theo con s6 diéu tra co khoang 795 ha nam tap trung ¢ cac
xa khu vue GO Nbi ven séng Thu Bon nhu Pién Quang, Pién Phong, Pién Trung,
bién Héng, bién Tho, Dién Phudc va Bién Nam. Nudc duoc léy tlr cac giéng dong
phuc vu cho tuéi mau ma chi yéu 1a cay dau, bap va thudc 14. Ké hoach phat trién
2.600 ha.

- Huyén Duy Xuyén, nudc ngam duoc sir dung dé tudi chil yéu cho cac xi Duy
Thu, Duy Chau, Duy Téan, Duy Thanh, Duy Hoa, Duy Trinh, Duy Phuéc, véi dién tich
khoang 200ha. Ké hoach dy kién phat trién 500ha, nhu cau khoang 1000ha. Nudc
duoc su dung dé tudi cho dau, bép va Ot.

- Huyén Dai 10c, viéc st dung nudc ngﬁm dé tudi chu yéu O cac xa Dai Phong,
Dai Lanh va mot s6 x3 khac véi tong dién tich tudi mau khoang 300ha.
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- Huyén Thing Binh, nudc ngam dugc khai thac theo chwong trinh thuy loi hoa
dat mau cua tinh 1a 800 ha, tap trung & cac xa Binh Dinh, Binh Quy ven song Ly Ly;
Binh Duong, Binh Giang, Binh Nam, Binh Triéu, Binh Sa.. ven séng Truong Giang.

O thanh phd Pa Ning nudc dudi dat dung cho nong nghiép chu yéu duge dung
dé tudi vuon, nude duoc ly trong ting chira nude 16 héng. Tong luu luong khai thac
vao khoang 2.500 ms/nga‘ly.

Két qua khao sat va diéu tra cho thay viéc sit dung nuée ngdm phuc vu cho tuéi
1a khong nhiéu. Viéc dung nudc ngdm dé tudi cho ndng nghiép chi dién ra trong
khoang thang XII dén thang VIII nim sau. Tong dién tich mau duoc twdi vao khoang
1.803ha, voi tdng luong nude tudi cho nong nghiép vao khoang 46.653 m®/ngay,
khoang 10.371.744 m*/nam.

2.4.1.3. Tinh hinh sat 16, béi ling

Long dan séng Thu Bon, Vu Gia c¢6 dic diém séng doc c6 nhiéu khuc udn, bai
cat, bai ngﬁm, bai bdi & vung trung luu luu vuc. Khu vuc ha luu, dia hinh bﬁng, chua
c6 hé thong dé kiém soat nuwdc mua lii, vao mua Iii dong chay c¢6 van toc 16n, song gid
cung va nén dia chit ciu tao ven bo chu yéu 1a cac thanh tao b roi tao diéu kién cho
dong chay x6i vao bo gay sat 16 va 1am dich chuyén 10ng song. Pién hinh tran 1l nim
1999, dong lii da cit dong tao 1dong mdi phia trén dong song Quang Hué khoang
1,7km, doan séng nay ndi Vu Gia v6i song Thu Bon va giy bdi lap dong Quang Hué
cl.

Qua diéu tra va thu thap sé liéu cho thiy x6i 16 bd song thuong gin lién véi qua
trinh boi lap (doan 10, doan bdi) di gay thiét hai dén con nguoi, tai san va han ché
viéc sir dung nudc ciia cac cong trinh thuy loi, nha may nudc. Tong chiéu dai cac doan
song Vu Gia, Thu Bon, Ba Rén, Ly Ly khoang: 41.620m

2.4.1.4. Pdanh gid chung hién trang céng trinh khai thdc nguén nwdc trén lwu viee

(1) Hi¢u qua tudi cua cac cong trinh phuc vu ndng nghiép trong luu vuc chua
cao do:

- Cong nghé lac hau.

- Céng trinh xudng cap: Céac cong trinh trong ving chi yéu 1a cic cong trinh
vira va nho dugc xay dung cach day tir 15- 20 nim. Nhiéu cong trinh dau méi bi hu
hong, kénh tudi chu yéu 13 kénh dat din dén vi x6i 10, bdi 1dp sau mdi muia mua 1 vi
vay khong dam bao kha ning chuyén tai luu lugng theo thiét ké.

- Cong tac quan ly: Piéu hanh, phan phdi nudc va cong tac quan 1y, duy tu, bao
dudng cong trinh chua tbt.

- V& ngudn nudc: Mot sé cong trinh thude luu vyuce song Ly Ly, Tay Qué Son
khong dam bao ngudn nude. Ngudn nude ving dong bang ven bién thuong bi nhiém
man.

(2) Vé cong tac phong chong lii: Cac cong trinh ho chira duge xay dung trén
dong nhanh, dung tich nhdé va nhiém vu tudi 1a chinh, kha nang chéng It kém hiéu
qua.
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(3) Tinh hinh han han, xdm nhap mdn xay ra thuong xuyén. Céc cong trinh hi¢n
trang chil yéu 1a tram bom va dap dang, cac hd chira da phan 13 hd nho, kha niang diéu
tiét kém, khong c6 kha ning bd sung nude cho vung ha luu vao mua kiét.

(4) Tinh hinh x6i 16, boi 1ap dién bién hét sitc phirc tap, gdy mat dat canh téc,
nha cira, thay doi ché 46 dong chay trong song.
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Hinh 3: Ban d6 hién trang thity loi

2.4.2. Khai thac str dung nwéc phuc vu sinh hoat
2.4.2.1. Cip nwéc sach dé thi

Trong luu vuc ¢ 2 d6 thi 16n 13 thanh phé Pa Ning va TX. Hoi An.
1. Cap nudc cho Thanh phé Pa Ning

Theo s6 liéu thong ké tir Cong ty Cap nude Pa Néng, tong lugng nude mat khai
théc dat 142.02 tridu m>, chiém 1,7% so véi quy nudc mat trung binh hang nim cia
thanh phé, trong do6 luong nudc phuc vu sinh hoat 1a 37,81% téng luong nudc mat
khai thac. Téng lwong nude may thuy cuc cia thanh phd dat 30,5 triéu m*/nam. Tong
cong suat nudc cap cua ca 3 nha may nude 1a Cau Do, San Bay va Son Tra 1a 77.061

54



m*/ngay-dém, trong d6 nha may nuéc Cau Do chiém 66,47% tdng luong nude cip tir
cac nha mdy. Do ning cip nha may nudc Cau Do nén cong suat cdp nudc cua thanh
phé ting thém 6.863 m*/ngay-dém. Bén canh viéc ting cong suit nha may nude, thanh
phd da mo rong mang ludi cap nude, phat trién thém 4 km dudng dng cap nude cac
loai tai cdc quan, dic biét 1a quan Lién Chiéu.

Bang 32: Tinh hinh c4p nudc sinh hoat cua thanh phd Pa Néng

Néi dung Pon vi Thong ké

Tong cong cip nude m3/ngay dém 83.648
Nha may nude Cau Do m3/ngay dém 55.598
Nha may nuoc San Bay 23.317
Nha may nuoc Son Tra 4,733

S6 ho duoc cap nudc may ho 70.209
S6 nguoi duge cip nudc may nguoi 358.794
Téng s6 dan ndi thanh duge cip nudc may nguoi 347.512
Ty 1€ dan cu ndi thanh dugc cép nuoc may 46,06

Nguon: S¢ Xay dung thanh phé Pa Nang
2. Cép nudce thi xa Hoi An va céc thi tran tinh Quang Nam

Hién tai, Nha may nuéc Hoi An st dung nude ngdm dé véi cong suit 1000
m*/ngay phuc vu cho khoang 50% déan. S6 dan con lai str dung nuée giéng khoan.

Tai céc thi tran Tan An (H. Hiép Ptic), Vinh Pién (H. Pién Ban), Ha Lam (H.
Thang Binh), Nam Phudc (Duy Xuyén), Tién Ky (H. Tién Phudc) da c6 nha may nude
v6i tong cong sudt 9.746 m*/ngay phuc vu cho sinh hoat va céc dich vy, tiéu thu cong
nghiép.
2.4.2.2. Cip nwéc sach néng thon
1. Cap nuéc tir ngudn nwéc mua ‘

Hién nay, trén luu vuc Vu Gia-Thu Bon nudc sir dung cho sinh hoat nong thon
chu yéu van 13 nudc ngdm va mot phan st dung nudc mua, trong d6, mé hinh sir dung
nudc mua phuc vy an uéng sinh hoat van con phé bién, dic biét 13 & cac vung ven
bién, do ngudn nuéc ngdm bi nhiém min va ving nai do kho khin vé ngudn nudc
ngam. Hinh thirc str dung bang cac bé chira nudc dung dé chira nudc mua phuc vu cho
nhimg ngay kho han. Theo diéu tra khao sat mdi bé lu phuc vu cap nudc sinh hoat cho
1- 4 ngudi, hién tai trén luu vie c6 khoang 0,73% déan sb st dung nuée cho an udng
sinh hoat tir ngudn nay. Tuy nhién, thong ké ciing cho thdy viéc st dung nudc mua
bang lu-bé hau nhu chi c6 & dia ban tinh Quang Nam va con rat it & Thanh phd Pa
Nang.

Béang 33: Théng ké s6 lugng sur dung lu-bé cho sinh hoat trén luu vuc

Huyén S6 lwong lu-bé S6 nguoi sir dung
Thi xa HOo1 An - -
Huyén Hién 102 102
Huyén Pai Loc 2.056 2.056
Huyén Di¢n Ban 1.096 1.115
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Huyén S6 lwong lu-bé S6 nguoi sir dung

Huyén Duy Xuyén 427 427
Huyé¢n Nam Giang 350 350
Huyén Thang Binh 47 47
Huyén Qué Son 794 794
Huyén Hiép buc 375 375
Huyén Tién Phudc 1.146 1.146
Huyé¢n Phudc Son 222 222
Huyén Tra My 76 76
ToOng 6.691 6.710

Nguon: S¢ Nong nghiép va Phat trién néng thon Pa Nang, Quang Nam
2. Cap nwéc tir ngudn nwée ngim

Ngudn nudc ngdm phuc vu cip nude cho dn udng sinh hoat trén luu vuc duoc
khai thac dudi nhiéu hinh thirc cdp nudc khac nhau va nguoi ta thuong st dung céc
phuong thirc sau:

a. Giéng khoi:

Pay 1a phuong thirc rat thong dung & ndéng thén ving doéng bang va ving nui
cta luu vuc. Luu lugng nude khai thac tir cac giéng khoi khong nhiéu, chi khoang 0,5-
1,0 m3/nge‘1y hodc it hon. Theo s6 liéu diéu tra cua Truong Pai hoc Moé-Dia chét, sb
luong giéng khoi trén dia ban luu vuc c6 khoang 100.000 cai, tap trung nhiéu nhat trén
dia ban huyén Thang Binh 18.754 cai, it nhét trén dia ban huyén Nam Giang 132 cai.
Cu thé sb luong cac giéng khoi nhu bang sau.

Pén nay, trén dia ban cua tinh c6 khoang 44,4% dan sb s dung nudc tir mo
hinh giéng khoi cho muc dich in ubng sinh hoat. Mic du sb luong giéng khoi twong
d6i nhiéu nhung s6 giéng dat tiéu chuan chi co khoang 30.000 giéng, sd giéng con lai
1a khong hop tiéu chuan vé sinh nhu ngudén nudc thudng bi 6 nhiém, thanh giéng
khong kién cd, giéng gan cac cong trinh vé sinh chudng trai... Mt khac, c6 thé do mot
s6 giéng bi nhiém phén do khong c6 hé théng xur Iy trude khi st dung hodc bi kiét vé
mua kho. Theo diéu tra khao sat thuc té, ngudi dan dugc st dung giéng hop vé sinh
chi chiém khoang 18,5% dén s6 toan tinh.

Bang 33: Théng ké s6 lugng giéng khoi trén luu vuce (phan tinh Quang Nam)

A SO lugn S0 nguoi Ty 1€ nguoi

Huyén cong t;‘ingh st d%.mg sﬁ’ydl:mgg(%)
Thi xa Hoi An 18.271 104.891 60,80
Huyén Hién 355 1.775 5,20
Huyén Pai Loc 12.191 68.729 44,70
Huyén Dién Ban 9.920 44,982 23,50
Huyén Duy Xuyén 9.322 59.964 47,60
Huyén Nam Giang 132 792 4,10
Huyén Thang Binh 18.754 106.501 57,80
Huyén Qué Son 17.554 93.056 73,90
Huyén Hiép Puc 1.212 6.060 15,70
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Huyén Tién Phudc 6.182 30.910 42,60

Huyén Phudc Son 425 2.212 11,40

Huyén Tra My 994 5.964 10,50

Tong 95.312 525.836 44,40
Nguon: So Tai nguyén va Moi truong Quang Nam

Bang 34: Théng ké s6 luong giéng hop vé sinh

Dia phuong S6 lwong cong trinh Ss?r I(ll%::;(;l s’%‘ry dlsl:lgg?";:)
Thi xa Hoi An 1.031 4.798 6,00
Huyén Hién 176 880 2,60
Huyén Pai Loc 4.330 24.440 15,70
Huyén Dién Ban 3.466 15.713 8,20
Huyén Duy Xuyén 3.256 20.945 16,60
Huyén Nam Giang 45 270 1,30
Huyén Thang Binh 6.867 39.569 21,40
Huyén Qué Son 5.999 31.075 24,60
Huyén Hiép Puc 463 23.315 60,20
Huyén Tién Phudc 3.648 18.240 25,10
Huyén Phudc Son 235 1.208 6,20
Huyén Tra My 584 3.504 6,10
Tong 30.100 183.957 18,50

Nguén: S¢ Tai nguyén va Méi truong Qudang Nam

Bang 35: Hién trang nudc giéng dao nong thon tai Thanh phd Pa Ning

S6 lugng St dung truc tiép | Co quaxuly | Dat chit luong
Xa n % n % n % n %
Hoa Hiép 2.348 | 46,42 2.348 100 - - - -
Hoa Quy 1.234 53,72 1.234 100 - - - -
Hoa Lién 1.023 | 42,24 1.023 100 - - - -
Hoa Khuong 1.058 | 45,29 1.058 100 - - - -
Hoa Phong 1.423 | 45,03 1.423 100 - - - -
Hoa Xuan 1.054 | 44,18 1.054 100 - - - -
Hoa Chau 1.234 51,65 1.234 100 - - - -
Hoa Tién 1589 | 48,18 | 1500 | 9439 | 89 | 561 - -
Hoa Phudc 945 47,42 935 98,94 10 1,06 - -
Hoa Phat 2.630 68,31 2.630 100 - - - -
Hoa Ninh 420 47,24 420 100 - - - -
Hoa Son 1.200 57,03 1.200 100 - - - -
Hoa Tho 2.450 71,64 2.450 100 - - - -
Hoa Nhon 1.347 50,83 1.340 99,48 - - - -
Hoa Phu 450 49,56 450 100 - - - -
Hoa Bic 300 40,27 300 100 - - - -

Tong 20.705 | 51,89 | 20.599 | 97,52 99 0,52
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Qua két qua bang trén cho thay s6 ngudi str dung nude giéng dao & ving ndng
thon Pa Néang con kha cao, chiém 51,8%. Tuy vay, cac hd nay chi st dung nudc theo
cach truyén thong ma khoéng qua xtr Iy. Nguyén nhan chinh c6 1& do su han ché vé& mat
tuyén truyén vé sinh moi trudng, ngudi dan chua cd ¥ thic vé cac loai bénh 1ay truyén
qua dudng nudc, sy 6 nhidm cac ngudn nudc trong doi song dang dién ra timg ngay.
Bang trén cho thiy chi c6 0,52% s6 giéng duogc xtr 1y bang cac bién phap don gian va
chua dat yéu cau vé tiéu chuan chat lugng nudce sach.

b. Giéng khoan dudng kinh nho:

Céc giéng khoan nay dugc str dung tir thap ky 90 véi s6 luong giéng trén dia
ban 1a 81.783 giéng khoan bom tay hodc bom dién, chu yéu tip trung o cac huyén
dong bang, nhidu nhat 12 huyén Pién Ban, chiém 36,54% giéng cua toan tinh. Tuy theo
dia ban khu vuc ma giéng khoan 1y nudc ¢ do sdu khic nhau, dia ban cang thap thi 6
sdu ctia giéng khoan cang giam. Luong nudc khai thac cua timg giéng khoan phan 16n
chi khai thac du dung theo quy mo hd gia dinh.

Ciing nhu ¢ giéng khoi, s6 giéng khoan c6 dudng kinh nho, ngudn nude ngam
theo phuong thirc giéng khoan ¢ duong kinh nho chiém 30,4% dan sb toan tinh. Theo
diéu tra khao st cua truong Pai hoc Mo-Dia chét, c6 62,8% sb giéng khoan dat tiéu
chuan hop vé sinh, s6 nguoi duoc hudng tir mé hinh cip nude nay 1a khoang 231.656
ngudi chiém 18,9%.

Bang 36: Thong ké s6 luong giéng khoan tinh Quang Nam (Phan trong luu vuc)

A So luwon SO nguot Ty 1€ nguoi

Huyen cong tﬁn%l su dilflg s&ydﬁngg(%)
Thi xa Hji An 6.954 31.593 39,80
Huyén Hién 7 35 0,10
Huyén Dai Loc 11.727 65.283 42,46
Huyén Dién Ban 29.884 138.649 72,40
Huyén Duy Xuyén 9.664 57.639 45,80
Huyén Nam Giang 140 980 5,00
Huyén Thang Binh 12.462 72.275 39,20
Huyén Qué Son 1.399 7.003 5,60
Huyén Hiép buc 12 60 0,20
Huyén Tién Phudc 15 75 0,10
Huyén Phudc Son 50 250 1,30
Huyén Tra My 5 30 0,10
Tong 72.319 373.872 30,40

Nguon: S¢ Néng nghiép va Phdt trién nong thon Quang Nam
Bang 37: Hién trang sir dung giéng khoan tai Thanh phd Pa Ning

Sb lugng Str dung truc tiép Co qua xur ly Dat chét luong

Xa n % n % n % n %
Hoa Hiép 1.450 | 28,67 1.450 100 - - - -
Hoa Quy 842 36,66 842 100 - - - -
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Sb lugng Str dung truc tiép Co qua xur ly Dat chét luong

Xa n % n % n % n %
Hoa Lién 751 | 31,01 751 100 - - - -
Hoa Khuong 841 | 36,00 841 100 - - - -
Hoa Phong 1.023 | 32,37 1.023 100 - - - -
Hoa Xuéan 822 | 34,45 822 100 - - - -
Hoa Chau 855 | 35,79 855 100 - - - -
Hoa Tién 1.234 | 37,42 1.234 100 - - - -
Hoa Phudc 833 | 41,80 833 100 - - - -
Hoa Phat 1.200 | 31,17 1.200 100 - - - -
Hoa Ninh 500 56,24 500 100 - - - -
Hoa Son 724 34,41 724 100 - - - -
Hoa Tho 957 | 27,98 957 100 - - - -
Hoa Nhon 1.050 39,62 1.050 100 - - - -
Hoa Phu 423 | 46,59 423 100 - - - -
Hoa Bic 325 | 43,62 325 | 100 - - - -
Tong 13.830 | 34,66 | 13.830 | 100 - - - -

Nguon: S¢ Nong nghiép va Phat trién néng thén Pa Nang

Nhu vay Thanh phd Pa Ning c6 8.446 ho st dung giéng khoan chiém 21,17%,

day 1a mot ty 18 kha cao so vé6i ca luu vuc. Tuy nhién, cling c6 dén 97,52% cac ho dan

sit dung nude truc tiép khong qua xir 1y bang nhimng bién phap rat don gian nén chat

lugng chua dam béo, chi c6 1,46% s6 ho ¢o xur 1y dam bao chét lugng va $6 giéng dat
chat luong nude tét chi chiém 9,72%.

Bang 38: S6 luong giéng khoan dudng kinh nho tinh Quang nam (phan trong luu vuc)

Huyén ‘S(‘) lwong cAﬁn.g S(”é nguoi '1:5' 1€ nguoi

’ trinh hop vé sinh str dung str dung (%0)
Thi xa Hji An 4.199 19.095 23,80
Huyén Hién 4 20 0,05
Huyén Pai Loc 7.739 43.206 27,90
Huyén Dién Ban 18.833 87.255 45,40
Huyén Duy Xuyén 5.796 35.178 27,80
Huyén Nam Giang 84 588 2,90
Huyén Thang Binh 7.139 41.228 22,30
Huyén Qué Son 867 4.324 3,40
Huyén Hiép Dtic 10 100 0,20
Huyén Tién Phudc 15 150 0,20
Huyén Phudc Son 50 500 2,50
Huyén Tra My 2 12 0,02
Tong 44.738 231.656 18,90

Nguon: S¢ Nong nghiép va Phat trién néng thén Quang Nam

c. Khai thac giéng khoan cong nghiép:
Hién nay, trén luu vuc chi c¢6 03 giéng khoan cong nghiép va déu ¢ tinh Quang
Nam, tai TX. Ho1 An, Dai Théng-Dai Loc va thi trAn Nam Giang, moi cong trinh khai
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thac 300-500 m*/ngay. Tuy & mdi cong trinh lwong nudc khai thac tuwong dbi 16n
nhung sb luong dan duoc sir dung nude tir ngudn ndy con rat it. Hién tai chi c6 2.150
ngudi duoc sir dung tir cong trinh cap nude khoan cong nghiép ¢ dia ban TX. Hoi An,
2 cong trinh giéng cong nghiép con lai chua phat huy tac dung. Ngoai ra, mét s6 co
quan, xi nghiép trong luu vuc ciing c6 cac 16 khoan dudng kinh 110 mm dung dé khai
thac nudc dé phuc vu ndi bd nhu ¢ khu cong nghi€p Di€n Nam- Dién Ngoc.

Céc ngudn cap nude ngdm theo quy md hé thong tu chay:

Khai thac hé théng nuéc ty chay sir dung phd bién & mién nii trong luu vuc.
Theo thong ké, trén dia ban c6 297 cong trinh cip nuée ty chay, trong d6 tip trung
nhiéu nhat & trén dia ban hai huyén Tién Phuéc (88 cong trinh) va Hién (73 cong
trinh). Phan 16n cac cong trinh nay do Trung tdm Nudc sinh hoat va Vé sinh Mbi
truong Nong thon tinh Quang Nam va mét s to chic phi chinh phu tai tro cho ngudi
dan. S6 nguoi str dung tir mé hinh nay chi chiém 2,65% tong dan sé lwu vuc. Phan 16n
cac cong trinh ndy & ving ndi va tap trung chii yéu phuc vu déng bao déan toc thiéu s6
nén y thirc bao vé cac ngudn nudc con rat kém, da sb cac cong trinh chua dugc phat
huy theo dung thiét ké (hién tai mdi cong trinh chi phuc vu tir 15 dén 20 ho gia dinh).
Pay 1a mot trong nhitng han ché ciia mo hinh cap nudc nay.

Bang 39: Thong ké sb luong cong trinh cip nudc tu chay

n So lugn SO nguoi Ty 1€ nguoi
Huyén cong tringh sur d%_mg sfrydungg (%)
Thi xa Hoi An 2 300 0,38
Huyén Hién 73 9.420 27,80
Huyén Pai Loc 3 1.505 1,00
Huyén Pién Ban - - -
Huyén Duy Xuyén 4 575 0,45
Huyén Nam Giang 32 3.350 17,08
Huyén Thang Binh 1 287 0,16
Huyén Qué Son 53 4.810 3,80
Huyén Hiép Dtic 34 3.150 8,10
Huyén Tién Phudc 88 6.500 8,90
Huyén Phudc Son 34 2.250 11,50
Huyén Tra My 51 5.040 8,80
Tong 297 25.962 2,65

Nguon: S¢ Nong nghiép va Phat trién néng thén Qudang Nam

2.4.2.3. Cap nudc tir nguoén nwdc mdt song suoi, ao ho

Trén luu vuc, do nhitng kho khan riéng vé diéu kién cép nude, hién van con
khoang 4% nguoi dan sir dung tryc tiép nude mat tir song sudi, kénh muong, ao hd...
dé lam ngudn cdp cho an udng va sinh hoat ma phan 16n tip trung trén dja ban cac
huyén mién nti nhu huyén Hién 66,6%, Tra My 78,8%. Tai Thanh phé Da Néng, tuy
d3 co cac hé thong cap nudc kha tot nhitng van con nhiéu ngudi dan st dung nudc mat
tor kénh muong.

60




Bang 40: Diéu tra hién trang st dung nudc mit ndng thon tai Tp. Pa Nang

S6 lwong Sir dung true tiép | Co6 qua xirly | Pat chit lwong
Xa n % n % n % n %
Hoa Hiép 1.450 28,67 1.450 100 - - - -
Hoa Quy 842 | 36,66 842 100 - - - -
Hoa Lién 751 31,01 751 100 - - - -
Hoa Khuong 841 | 36,00 841 100 - - - -
Hoa Phong 1.023 | 32,37 1.023 100 - - - -
Hoa Xuan 822 | 34,45 822 100 - - - -
Hoa Chau 855 | 35,79 855 100 - - - -
Hoa Tién 1.234 | 37,42 1.234 100 - - - -
Hoa Phudc 833 | 41,80 833 100 - - - -
Hoa Phat 1.200 | 31,17 1.200 100 - - - -
Hoa Ninh 500 | 56,24 500 100 - - - -
Hoa Son 724 | 34,41 724 100 - - - -
Hoa Tho 957 | 27,98 957 100 - - - -
Hoa Nhon 1.050 | 39,62 1.050 100 - - - -
Hoa Phu 423 | 46,59 423 100 - - - -
Hoa Bic 325 | 43,62 | 325 100 - - - -
ToOng 13.830 | 34,66 | 13.830 100 - - - -

Nguon: S¢ Nong nghiép va Phat trién néng thon Pa Nang

Qua bang trén cho thay ty 1& ngudi dan ngoai thanh Pa Néng con st dung nude
mat kha phé bién, chiém dén 34,66% s dan vung nong thon. Ddc biét, nudc mat dugc
sit dung truc tiép khong qua xtr 1y, dan téi nguy co tiém 4an cao cua cic loai bénh

duong rudt, dau mét hot, phu khoa...

2.4.2.4. Hé thong cdp nwéc tdp trung cho sinh hoat ¢ néng théon

Hién nay trén luu vuc co trén 40 hé théng cip nudc tap trung bao gdm: hé

thdng cap nudc tu chay, cong trinh khai thac nudc ngam. Cong suat thiét ké cua cac
tram nay tir 300-3.000 m*/ngay dém, phuc vu khoang 1.000 — 10.000 ngudi/cong trinh.
Tuy nhién, hau hét cac cong trinh cip nudc nay khong tan dung hét cong suat thiét ké,
hién chi dat khoang 60% cong suét thiét ké. Tong cong suit clia cac hé thong cip
nude nay 1a trén 11.000 m*/ngay, s6 ngudi sir dung 1a 113.857 ngudi.

Bang 41: Cong trinh cap nudc tip trung trong luu vue Vu Gia — Thu Bon

S6 Pia di¢m S6 song trinh Luu lwgng Nguoi sir dung
T m3/ngay

1 Hoa Vang, Da Ning 16 7.800 78.000

2 Duy Xuyén, Quang Nam 18 1.750 25.000

3 DPai Loc, Quang Nam 2 150 2.143

4 Qué Xuan, Quang Nam 4 250 3.571

5 Thang Binh, Quang Nam 1 80 1.143

6 Hoi An, Quang Nam 1 1.010 4.000

Tong cong 42 11.040 113.857

Nguon: S¢ Néng nghiép va Phat trién nong thon Pa Nang, Qudang Nam

Céc cong trinh cap nude tap trung thuong 1 cac cum giéng phuc vu cap nuéde
cho cum déan cu khu thi t, thi trdn va thi xa. Cac cong trinh nay dugc xay dung tur
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nhiéu nguén von khéac nhau: UNICEF, Chuong trinh nudc sach nong thon, T6 chirc
DPong — Tay hoi ngd (Cong trinh cip nudc sach nong thon Ba Rén, Qué Xuan 1, Qué
Son, Quang Nam). Hé théng giéng cAp nudc nhu: Nha may nuée Hoi An, cung cap
sinh hoat 500 m®ngay va Dich vu du lich 510 m*/ngay.

Hau hét cac cong trinh cip nudc tap trung ndy khai thac nudc trong tang chua
nuoc Pleistocene dudi va Pleistocene gitra, véi do sau khai thac tir 20-40m.

2.4.2.5. Pdnh gid chung tinh hinh cdp nwdéc sinh hoat

Nhu vay, trén luu vec moi chi c6 khoang 44,6% s6 dan duoc huong nudc dat
tiéu chuan vé sinh cho an udng va sinh hoat. S6 lwong nguoi dan dugc sir dung ngudn
nuée hop vé sinh tai tinh Quang Nam (phan trong luu vuc).

Bang 42: Théng ké hién trang st dung nude hop vé sinh tinh Quang Nam (phan trong

luu vuc)

Huyén S6 nguoi sir dung nuwéc hop vé sinh | T 18 nguoi sir dung (%)
Thi xa Hoi An 66.996 73,90
Huyén Hién 5.894 27,70
Huyén Pai Loc 71.836 45,80
Huyén Dién Ban 109.281 57,70
Huyén Duy Xuyén 57.749 46,40
Huyén Nam Giang 7.819 37,50
Huyén Thang Binh 80.043 44,00
Huyén Qué Son 40.590 32,40
Huyén Hi¢p burc 9.277 21,60
Huyén Tién Phudc 27.314 36,50
Huyén Phudc Son 5.022 19,40
Huyén Tra My 10.010 17,00
Tong 491.831 44,60

Nguon: S¢ Nong nghiép va Phdt trién néng thén Quang Nam

Riéng ving nong thon Pa Ning, nguodi dan dong thoi st dung ca bdn loai
ngudn nude 1a nude mit, nude giéng dao, giéng khoan va nude may. Trong bdn loai
hinh sir dung nudc sinh hoat nay thi loai hinh str dung giéng dao chiém ty 1 16n nhét,
gan 52%. Tuy vy, chit luong nude cua loai hinh ndy chua dong déu va can phai duoc
phan tich, danh gia. Do khai thac nudc ngdm ting nong, phan Ién cac giéng dé bi
nhiém ban, nhiém min va phén do dit gan cac ngudn gy 6 nhiém nhu cau tiéu, gin
khu vic nhiém min, phén, hay khéng c6 thanh giéng bao vé... Qua két qua diéu tra
cho thay hién c6 khoang 8.446 ho dang sir dung nudc giéng khoan va con s6 nay dang
tang 1én trong thoi gian gan day, chiém 21,71%. Phan 16n cac giéng nay do nhan dan
hodc cac don vi ty dau tu va hién tai dang khai thac téng nuoc ngﬁm tﬁng néng-téng
Holocen va chi ¢ 13 giéng khoan cong nghiép khai thac tang chira nu6c khe nit. Cac
loai bom di¢n, bom tay dugc st dung nhiéu & cac giéng khoan. Trong thoi gian téi,
cac cong trinh giéng khoan s& duoc chu trong st dung véi mire d6 nhd & nhirng noi cd
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nudc ngam dat chat lugng phuc vu sinh hoat va cc cong trinh c6 quy mo vira s& khai
thac v6i nudc ngdm ting siu, noi dam bao vé chét luong va trit lwong nude. Hién tai
khoang 33.800 ngudi dang sir dung nudc giéng khoan véi tong lwu lwong dat chimg
2.000 m*/ngay. S6 lwong ngudi phai st dung nudc mit & nong thon Pa Ning 1a kha
cao, khoang 70.000 ngudi, chiém 66%. Pay 1a ngudn nudc da bi 6 nhiém, nhat 1a trong
mua mua 1ii, chit luong nudc vugt xa cac chi tiéu vé tiéu chuén nudc sach. Ty 1€ mic
cac bénh duong rudt, phu khoa, dau mét kha cao trong cac cu dan phai st dung loai
nudc ndy. Van dé dit ra 1a chuong trinh cip nude nong thon can tap trung nd luc dé
giam ty 16 nguoi din phai dung truc tiép ngudn nudc mit & ndng thon.

Nudc may 1a loai nudc vé sinh nhat, tuy vay ngudi dan ¢ ving noéng thon Da
Néng méi c6 khoang 8.000 nguoi duoc sir dung, chiém 5%. Vi sy dau tu ciia Chinh
phu, cac ngudn von ODA cua Phap, Pa Ning sé cai tao, ndng cip cic nha may nudc
cti nhu Cau Pé, San Bay, Son Tra, va xay dyng cac nha may nudc moi Xuan Thiéu,
Cam Dai véi luu lugng nude sach 36.000 m®/ngay-dém. Cong suit nay s& dap ng
duoc nhu ciu nude sinh hoat va san xuét cong nghiép, du lich, dich vu ctua thanh phé
va ndi mang cho cic ving nong thon cua Pa Nang.

Céc cong trinh cap nudc ¢ ving ndng thon Pa Nang cd quy md vira va nho cap
nude tr vai tram dén 3.500 ngudi, phan nhiéu 14 cac loai hinh cip nudc tap trung khai
thac nudc ngﬁm va hé théng cép nudc mua cling dat 23,5%, loai hinh ndi mang nudc
thuy cuc chi chiém 11,4%. Cac cong trinh cip nudc nho 1é, phan tan theo quy mé hod
gia dinh, ngoai s6 lwong giéng theo chwong trinh UNICEF 125 cai, phan 16n cac giéng
khoan duoc phat trién hudng tu phat véi sé lugng 16n khai thac ting nuéc nong, dé bi
6 nhiém va gy 6 nhiém cho ngudn nudc trong qua trinh sir dung ciing nhu khai thac.

Can ctr theo khai niém dung nudc sinh hoat tam coi 1a hgp vé€ sinh hién nay &
Da Ning 13 nudc trong, khong mui vi, khong gy dich bénh (nudc hgp vé sinh) thi ty
1& ngudi dan st dung nude sinh hoat & ving nong thon Pa Nang dén nay 1a 71.042
ngudi, chiém 44%.

Bang 43: Tinh hinh sir dung nudc hop vé sinh & Thanh phd Pa Ning

Nuée hgp vé sinh T’hiéu nuwdc va
Xi S6ho | Nhan khiu I murée chura hop VS

: Nhan

S6ho | Nhan khau | Sb ho khéau
Hoa Tho 3.618 16.024 1.277 5.655 2.341 | 10.369
Hoa Béc 765 3.447 405 1.824 360 1.623
Hoa Ninh 901 4.064 506 2.280 395 1.784
Hoa Son 2.007 9.860 1.210 5.324 797 4.536
Hoa Phat 3.931 17.857 2.650 11.925 1.281 5.932
Hoa Tién 3.274 13.863 815 3.586 2.459 | 10.272
Hoa Chau 2.452 10.571 695 3.053 1.757 7.518
Hoa Phuéc 2.057 9.310 1.416 6.372 641 2.938
Hoa Lién 2.487 10.840 1.208 5.324 1.279 5.516
Hoa Xuén 2.288 10.523 121 544 2.167 9.979
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Nuée hgp vé sinh T'hiéu nugce va
Xa S6h¢ | Nhan khiu i miréc chura hop VS

Nhan

S6 ho | Nhan khau | Sé ho khéu

Hoa Nhon 2.700 11.834 1.957 8.411 743 3.223
Hoa Phong 3.229 13.680 866 3.810 2.363 9.870
Hoa Khuong 2.483 10.276 1.056 4.646 1.427 5.630
Hoa Phu 925 4.083 587 2.582 338 1.501
Hoa Hai 919 3.860 504 2.268 415 1.592
Hoa Quy 2.142 8.855 709 3.190 1.433 5.665
Hoa Hiép 410 1.865 95 248 315 1.437
Téng 36.588 160.812 | 16.077 | 71.042 | 20.511 | 89.385

Nguon: S Nong nghiép va Phdt trién néng thén Pa Ning
Nhu vay, ty 1€ dan cu nong thon Thanh phd Pa Nang str dung nude hop vé sinh
1a 44,46%.

2.4.3. Khai thac, str dung nwéc cho cong nghiép
2.4.3.1. Hién trang céng nghi¢p Thanh phé Da Ning

Trén dia ban Thanh phd Pa Ning c6 khoang 4.000 co sd san xudt cong nghiép,
trong d6 doanh nghiép Nha nuée 1a 30, doanh nghiép c6 vén dau tu nudce ngoai 1a 24,
3.694 ho ca thé va 03 lang nghé chinh nhu d4 my nghé Non Nude, nudéc mam Nam O
va dét chiéu Yén Né. Cac co s& san xudt duoc phan bd vao cac khu cong nghiép. Cu
thé nhu sau:
a. Cac khu cong nghiép nho: S

- Cum cong nghi¢p Thuan Phudc san xuat ché bién thuy san va dich vu cang ca.

- Cum cong nghi¢p Hoa Tho chuyén nganh cong nghi¢p dién tir, may mic va
ché bién thyc pham.

- Cum cong nghiép Hoa Khanh gom cac nganh céng nghiép co khi, thuy tinh,
hod chit va ché bién luong thyc, thuc phém va bao bi.

- Khu ché xuit Hoa Khanh lp réap hang xuat khau.

- Cum cong nghiép Tién Sa v&i chuyén nganh dong mai, sura chira dich vu cho
tau bién trong tai 16m.
b. Khu cong nghiép ché xuit An Pon chuyén nganh may mic, dét, dién ti:

Nhu cau nuée cho cac khu cong nghiép nay co thé 1én toi 70.000 m3/ngéy-dém.

Céc co so nganh can kéo thép:

Bang 44: Théng ké cac co sd cong nghiép kéo thép & thanh phd Pa Ning

T Tén co s& Dia chi
1 | Cos6 VO Thi Kim Thuong Khu cong nghiép Hoa Khanh
2 | Xinghiép KD st thép Anh Khoa Khu cong nghiép Hoa Khanh
3 | DNTN Kim Lién Khu cong nghiép Hoa Khanh
4 | HTX céan thép Hoa Hiép Khu cong nghiép Hoa Khanh
5 | HTX cén thép Thanh Tin Khu cong nghiép Hoa Khanh
6 | Cong ty TNHH Nam Duong Khu cong nghiép Hoa Khanh
7 | HTX san xuét sat s0 1 Khu cong nghiép Hoa Khanh
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T

Tén co sé

Dia chi

8 | DNTN Van Chi Khu cong nghiép Hoa Khanh
9 | Congty TNHH Qudc Tuan Khu cong nghi¢p Hoa Khanh
10 | Xi nghiép khai thac vat tu va phé liéu
11 | DNTN Xuan Tién
12 | Cong ty TNHH Xuan Hung
13 | Xi nghiép SX va KD sit thép Thién Kim
14 | Cong ty TNHH Thanh Loi Khu cong nghi¢p Hoa Khanh
15 | Nha may can thép mién Trung An Bon
Nguon: S¢ Cong nghiép Pa Nang
Céc co sO nganh gidy:
Bang 45: Théng ké cac co sd cong nghiép nganh gidy & Thanh phd Da Néng
T Tén co sé& Dia chi
1 | DNTN san xuét gidy Tan Minh Hai 231 Huynh Ngoc Hué
2 | Co s gidy Khanh Tan 168 Huynh Ngoc Hué
3 | Co so gidy Nguyén Quang Vinh 433 bi¢n Bién Phu
4 | HTX gidy Pa Ning 748 Dién Bién Phui
5 | Co so gidy Xuan Ha 36 Ha Huy Tap
6 | Co s gidy Nguyén Cao Thing 86/21 Le bo
7 | Xi nghiép san xuit bao xi ming Pa Ning 225 L& Van Hién
8 | Congty TNHH Van Loi An Pon
9 | Céng ty TNHH Catton Hoa Binh Hoa Tho - Hoa Vang
10 | Xi nghiép gidy Thanh Cong I Chon Tam - Hoa Khanh
11 | DNTN Thanh Cong II Khu cong nghiép Hoa Khanh
12 | Co so gidy Thanh Xuan Cum CN TK6
13 | DNTN Téan Vinh Cum CN TK7
14 | Cong ty TNHH Wei Xern Sin Industrial Da Ning Khu cong nghiép Hoa Khanh
15 | Cong ty TNHH Trudng Thing Khu cong nghiép Hoa Khanh
16 | HTX gidy Pdng Tam Khu cong nghiép Hoa Khanh
17 | HTX gidy Hung Viét Khu cong nghiép Hoa Khanh
18 | XN san xuét gidy Thanh Hing Khu cong nghiép Hoa Khanh
19 | Co so san xuit gidy Hoang Long Chon Tam - Hoa Khanh
20 | Co so gidy Nguyén Ngoc Tranh Kim Lién - Hoa Hiép
21 | Co so gidy Tran Ngan Binh An- Hai Chau
22 | Pinh Xuédn Thuong Kim Lién- Hoa Hiép
Nguon: S¢ Cong nghiép Da Nang
Céc co s& nganh ché bién thuy san:
Bang 46: Théng ké cac co s& ché bién thuy san & Thanh phd Pa Néng
T Tén co s& Dia chi
1 | XNCBTS Hoa Cudng - Cong ty CPTS Pa Nang 71 Truong Chi Cuong
2 | Xinghi¢p dong lanh 32 20 Thanh B0 - Thuan Phuéc
3 | Xinghiép ché bién thuy dic san F10 Khu KCS - TSac - My An
4 | Xinghiép ché bién thuy san 86 Cum CNCBTS Tho Quang
5 | XN CB thuy sdn Thanh Khué - PROCIMEX
6 | Xinghi¢p CBTS Thuan Phuéc - PROCIMEX Cang ca Thuan Phudc
7 | Chi nhanh cong ty TNHH Dai Thuin Khué Trung
8 | Cong ty TNHH DPai Phuc Cang ca Thuan Phudc
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T Tén co sé& Dia chi

9 | Congty TNHH Ché bién néng san XK Hoa Phat Hoa Phat - Hoa Vang

10 | Xi nghiép thuy san Nam O Khu cong nghiép Lién Chiéu
11 | Xi nghiép thuy dic san xuit khau Nam O Khu cong nghiép Lién Chiéu
12 | Chi nhanh ANIMEX 427 Lé Van Hién

13 | Xi nghiép ché bién thuy san 86 (Du 4n) Cum CNCBTS Tho Quang
14 | Cong ty TNHH ché bién thyc pham D & N 8 Yét Kiéu

15 | Cong ty TNHH Phudc Tién No2 Son Tra

16 | C.Ty TNHH Phudc Tién 3-XNCBTSXK Man Quang Ngii Hanh Son

Nguon: S¢ Cong nghiép Da Nang
2.4.3.2. Hign trang cong nghiép tinh Quing Nam (phdn lwu viwe Vu Gia-Thu Bén)

Ciing nhu Thanh phd Pa Ning, Quang Nam 1a tinh nam trong ving kinh té
trong diém mién Trung. Tang trudng cong nghiép cua tinh trong nhimg nim gy day
ludn dat & murc cao. Gia tri san xuét cong nghiép 1a 1.808 ty dong, chiém 30,19% gia
tri GDP cua tinh. Co cu gia tri san xuat cong nghiép ché bién chiém 91,12%, cong
nghiép khai thac chiém 5,38% va cong nghiép san xuét chiém 2,0%.

San xuit cong nghiép tiép tuc ting nhd md rong san xuat, thay doi thiét bi, cai
tién qui trinh cong nghé ¢ nhidu co s& san xuat. Mot s6 nha may duoc tiép tuc dua vao
san xuat nhu Coéng ty may Quang Nam (Thing Binh), xi nghiép may Pai Loc, nha
may Axetilen, xi nghiép gidy Duy Xuyén.... di dua vao san xuit mot s6 san pham méi
nhu nuéc giai khat, giay xuat khau, duong, may mic, cat thuy tinh, gach tuy nen va
dang xuc tién xdy dung mot s6 co sd san xuat cong nghiép khac nhu nha may ché bién
dira xuit khau, nha may tinh bot sin, nha may cung cip nudc sach do thi,... Khu cong
nghiép Pién Nam-Dién Ngoc da c6 29 dy 4n dang trién khai v4i tong von dau tu trén
939 ty dong, trong d6 17 du an dd dua vao san xudt va 07 dy 4n khac dang trién khai
xay dung.
2.4.3.3. Hi¢n trang khai thdc sir dung nwéc mdt trong sdn xudt cong nghiép
a. Tai Thanh ph6 Da Nang: , i

Theo tinh todn can bang nudc mat trén dia ban Thanh pho Pa Nang do Cong ty
Tu van va Chuyén giao Cong nghé-Trudng Dai hoc Thuy loi thuc hién thi tong dong
chay nam thiét ké cac nguon nudc chdy vao va cac ngudn xuat x{t trong dia ban thanh
phd 13 8,3 ty, 6,8 ty va 5,2 ty twong Gmg vdi cac tan sut 50%, 75% va 95%. Tong
lwong nuée st dung trong néng nghiép, sinh hoat va cong nghiép 1a 256.950 triéu m®
nam 2010. Téng luong nudc mat khai thac dat 142.02 tri¢u m3, chiém 1,7% so véi quy
nude trung binh hang nim cua thanh phd. Tong luong nudc may thuy cuc cho thanh
phé dat 30,5 tri€u m>/nam. Hién tai, luong nudc khai thac phuc vu chu yéu la cho nong
nghiép va sinh hoat, nuéc phuc vu cho céng nghiép trong giai doan nay chiém 10,5%
tong luong nude mit khai thac va phan 16n ngudn nudc nay cung cip cho cic co sd
san xuat nho nam xen 1an trong cc dia ban dan cu do Cong ty cap nudc Pa Ning cung
cap.

b. Tai tinh Quang Nam (phan trong luu vuc):
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Theo két qua diéu tra khao sat, dén nay trén dia ban tinh Quang Nam da hinh
thanh 08 khu cong nghiép, lwong nudc sir dung trong san xuat va trong sinh hoat trong
cac khu cong nghiép nay chu yéu 1a nude ngam, chua sir dung ngudn nude mat. Khi
nén cong nghiép phat trién, nguén nudc ngam trén dia ban tinh c6 han, nudc mat kha
phong phu, chét lugng nude tuwong ddi tt nén trong twong lai khuyén khich st dung
nuéc mit dé phuc vu san xuit cong nghiép.

2.4.3.4. Hign trang khai thdc si dung nwéc dwéi dit trong sin xudt cong nghiép

Theo két qua diéu tra thu thap dugc hién cac khu coéng nghiép va cum cong
nghiép khai thac nudc & nhiéu tang chira nudc khac nhau: khe niit - via, khe nat hé
tang Cambri — Ocdovic dudi hé ting A Vuong trén (e-Olav3) véi d6 sau khai thac tir
50-120m & khu vuc ba Nﬁng, trAm tich dé tir, Neogen, Carbon-Pecmi,... & Quang
Nam.

Téng hop két qua diéu tra thu thap cho thay tong luong nudc dudi dat diung cho
cong nghiép trong luu vue Vu Gia — Thu Bdn vao 1a 62.089 m*/ngay.

Bang 47: Hién trang st dung nude dudi dit cap nude cho KCN

S6 Khu céng nghiép Dia chi Luu luwgng khai
T thac (m3/ngz‘1y)
1 | KCN bién Nam - Dién Ngoc bi¢n Ban - Quang Nam 20.000
2 | KCN Trang Nhat Di¢n Ban - Quang Nam 1.200
3 | Cum KCN Dbai Hiép DPai Loc - Quang Nam 65
4 | KCN Dong Thang Binh Thang Binh - Quang Nam 1.035
5 | KCN Dboéng Qué Son Qué Son - Quang Nam 5.095
6 | KCN Hoa Khanh Lién Chiéu — Da Nang 22.162
7 | KCN Hoa Cam Cam Lé - Pa Nang 802
8 | KCN Tho Quang Son Tra — Pa Nang 6.240
9 | KCN Pa Ning Son Tra — Pa Niang 1.450
10 | Ngoai khu CN ¢ Pa Nang DPa Nang 4.040
Tong cong 62.089

Nguon: 8¢ Tai nguyén va Méi trieong thanh phé Pa Nang

Theo két qua diéu tra va tai liéu cia S Tai nguyén va Moi trudng thanh phd Da

Néng, thi hién tai cdc don vi doanh nghiép st dung giéng khoan 16n khai thac nudc
cling kha nhiéu. Hién tai c6 khoang trén 1000 don vi khai thac loai giéng nay; mdi don
vi str dung khai thac it nhat 1a 01 giéng va nhiéu nhét 14 20 giéng va cong suat khoang
40-50 m3/ngd. Dang khai thac theo kiéu giéng khoan cong nghiép phuc vu san xuét
kinh doanh va dn uéng sinh hoat c6 cong sut tir 200-720 m*/ngd 1a khoang 100 giéng.

Nhu vay tong luu lugng nude dudi dat khai thac phuc vu cho cong nghiép vao
khoang 62.000 m*/ngdy. Tuy nhién qua két qua diéu tra khao sat cho thiy con sb thuc
té cac cong ty, nha mdy, xi nghiép str dung nudc ngam 1a 16n hon rat nhiéu. Con s cua
cac ban quan 1y khu cong nghiép va So Tai nguyén & Mai truong dua ra ciing rat khac
nhau. Qua khao sat phat hién nhiéu cong ty str dung nudc ngam, nhung trong cac bao
c4o cua cc ban nganh déu khong co.
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Hién tai lugng nudc phuc vu cho san Xuét cong nghiép chua that nhiéu, nén
ngudn nudc ngdm cb thé cung cip du cho san xuit. Trong twong lai, khi nén cong
nghiép phat trién, ngudn nudc ngam tuong doi nghéo nén khuyén khich sir dung nuée
mit phuc vu san xuat cong nghiép. Ngudn nudc ngdm wu tién phuc vu dn udng va sinh
hoat cho nguoi dan.

2.5. Bdc diém thay triéu

2.5.1. Ché do triéu

Ving ven bién Quang Nam va thanh phd Pa Néng c6 ché do triéu kha phirc tap,
bo bién khong dai nhung tridu & phia Bic khong hoan toan gidng tridu & phia Nam.
Tai mdi cira bién cling c6 dang triéu khac nhau, nhin chung dang ban nhat triéu chiém
wu thé nhung moi thang déu c6 xut hién mot sd ngay nhat triéu. SO 1an xuét hién nhat
triéu trong cac thang khéng déu nhau va tai mdi ctra séng ciing khac nhau, nhin chung
c6 xu thé tang dan tir Bic vao Nam.

Ving phia Bic chu yéu 1a ché d6 ban nhat triéu. S6 ngay nhét tridu trong thang
trung binh chi c6 3 ngay, thang nhiéu nhat c6 8 ngay va thang it nhat c6 1 ngay. Tai
clra song Han trung binh mdi thang ¢ 2,9 ngay nhat tri¢u. Tai Cira Dai trung binh mdi
thang c6 12,2 ngay nhat tridu, thang c6 it nhat 3 + 7 ngay, va d6i khi co nhimng thang
trén 20 ngay nhat tricu.

2.5.2. Pham vi anh hwéng triéu trén cac séng

Do anh huéng cua nhiéu yéu t: ché do thuy tridu ving ctra séng, dia hinh day
bién ven bd, d6 doc long song, luu lugng dong chay thuong ngudn... nén muc do va
pham vi dnh hudng triéu trén cac séng khac nhau.

Song Han, bién d§ muc nudc triéu trong mdt nam lén nhét tai ctra Da Ne:tng la
1,4m, trung binh 1,0m. Doc theo nhanh song Vinh Pién bién d¢ triéu giam va it thay
ddi tir cira song Han. Do song Vinh Dién c6 do dbe long song nhd, lai chiu tadc dong
triéu ¢ ca hai dau (triéu tir ctra song Han va Cura Dai), tuy dong triéu tir Ctra Pai yéu
hon nhung ciing lam cho suét doc song Vinh Pién déu chiu anh huodng tridu. Trén
song Vinh Dién cach cira Han 25 km van c6 bién do triéu trung binh 0,6m, nhiéu thang
bién d6 tridu gan 0,7m, bién d6 tridu 16n nhat 1,0m.

Song Thu Bén, tal tram HO1 An cach Cira Bai 8km bién do triéu trung binh 1a
0.8m, 16n nhét dat dén 1,57m, vao siu trong song tram Cau Lau cach Cua Pai 14km
bién do tricu trung binh 1a 0,62m, 16n nhat dat 1,26m. Pham vi anh huong triéu cla
song Thu Bon kha xa. Trong mua khé lwong dong chay thuong ngudn nho, triéu cé thé
anh hudng vao sau trong song gan 35km.

2.5.3. Thoi gian triéu Ién, xuéng
Theo sb liéu do dac tai cac tram, diém diéu tra khao sat tai cac song trong vung
nghién ctru thi chu ky mot con triéu tai cac cira song khoang 24 + 25 gio.
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Do bi anh hudng bdi ché do triéu phirc tap bao gdm ca nhat tridu va ban nhat
triu, xen giita c6 thoi gian chuyén ché do triéu, cho nén thoi gian tridu 1én, thoi gian
triéu xubng ciling phirc tap. Nhitng ngay nhat triéu, thoi gian triéu 1én trung binh tir 14
+ 15 gio, 16n nhat 1én dén 18 gid, ngin nhét 1a 12 gio. Thoi gian tridu xudng trung
binh 9 + 10 gid, dai nhét 15 gid, ngin nhét 9 gio.

2.5.4. Xam nhap man

D6 min trong nude séng ving ven bién chi yéu do d6 min nudc bién xam
nhap vao. Khi nudc triéu dang cao, dong triéu chdy ngwoc mang nudc bién c6 d6 min
vao cac cura song.

Murc d6 nhiém main trén cac song phu thudc vao nhiéu yéu td: ché do tridu vung
clra song, do dbc 1ong séng, luu lwong dong chay thuong ngudn... ngoai ra qué trinh
x4m nhap min vao cac séng con chiu anh hudng cia cac nhan td nhu: ché do gio, song
va cac cong trinh khai thac nuéc, diéu tiét nude trén song...

Do man trén cac song dién bién kha phirc tap, nd thuong xuyén thay déi theo
thoi gian va khong gian. D6 mian thudng xuyén thay doi theo timg gio, ting ngay,
ting thang va timg mua. Dong chay song ngodi c6 hai mua la mua Iii va mua can, dan
dén do man trong séng ciing thé hién hai mua rd rét. Mua 1 (IX-XII) luu luong dong
chay thuong nguon 16n, d6 min trong séng nhé. Mua can luu lugng dong chay thuong
ngudn nho, dd man trong song 16n. Thong thuong tir thang I11-VIII kha ning bi nhiém
min trén cac séng 16n nhat.

Trong mdt thang co hai ky triéu cuong, dién bién d6 man trén song ciing ¢ hai
chu ky tuong ung. Pay 1a thoi ky do man c6 kha nang xam nhap sau vao trong song,
con vao hai thoi ky triéu kém do man it 6 kha nang xam nhap sau.

2.6. Khai thac thuy dién trén dong chinh

Luu vuc Vu Gia - Thu B6n ¢6 tiém nang thity dién rat 16n , trong nhitng nim
gan day d3 c6 nhiéu cong trinh thuy dién trén dong chinh di dugc xay dung, va nhiéu
cong trinh dang trién khai xdy dung. Tuy chua hoan chinh so dd bac thang thuy dién
trén dong chinh nhung trong qué trinh van hanh mot sd cong trinh da 1am anh hudng
té1 khai thac, st dung nudce cuia cac nganh kinh té - x4 hoi & ha luu, gay mau thuan cho
cac nganh dung nudc. Téng hop mot s6 cong trinh trén dong chinh di va dang xay
dung nhu sau:

Bang 48: Tong hop cic cong trinh thuy dién trén dong chinh

T Tén So d6 Flv | MNDBT(m) | MNC | MNGC | Whi (10°
T | céngtrinh | khai thac | (km?) (m) (m) m®)

1 | Song Bung?2 324 605 565 607,56 73,9

2 | Song Bung 4 1.477 222,5 195 225,97 320,7

3 | Song Bung 5 2.380 60

4 Song Bung 6

5 A Vuong 682 380 340 381,2 266,48
6 Séng Con 2 Bac 1 81 340 322 23,4
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T Tén So do Flv | MNDBT(m) | MNC | MNGC | Whi (10°

T | céngtrinh | khai thac | (km?) (m) (m) m°)
Bac 2 250,1 278 276 0,7

7 bik Mi 1 Bic 1 396,8 845
Bac 2 603 355

8 bik Mi 4 Bic 1 1.125 258 240 258,2 158,03
Bac 2 29 106 105 108,45 0,57

MNDBT: Murc nuée ding binh thuwong; MNC: Myc nude chét; MNGC: Muc nuée gia cwong; Whi:
Dung tich hiéu dung

Luu vuc séong Vu Gia - Thu Bon nim trong vung khi hau c6 nén nhiét do cao va
it bién dong, ché d6 anh sang, mua 4m phong phd, lugng birc xa kha 16n vi vay rat
thuan lgi dé phat trién san xuat nong nghiép. Tuy c6 lwong mua nam kha 16n nhung
chi tap trung chu yéu vao mua mua, tring v6i mua bio nén thuong giy ra i lut, ngép
ing & nhiéu ving lam anh hudng dén viéc gieo trong va thu hoach laa.

Hé thdng séng Vu Gia — Thu Bdn ¢ lugng dong chay kha ddi dao nhung phan
bb khong déu ca vé thoi gian 13n khong gian do d6 tao ra nhitng khé khin khong nho
dén viéc phan chia ngudn nude cho cac hoat dong san xuat nong nghiép, san xuat cong
nghiép, cac hoat dong dich vu, nhu cau sinh thai va dic biét 1a nhu cau nuéc cho moi
su song.

Nhu cau nudce 1a mot doi hoi khong thé thiéu cho bat ky mot bai toan quy hoach
va phaét trién ngudn nude trén mot luu vue nghién ciru. Do d6, yéu cau vé do chinh xéac
clia tai liéu nay c6 anh hudng rat 16n dén tinh chuan xac ciia két qua bai toan can bang
nudc. Mat khac, qua qua trinh tinh todn va phan tich tai liéu nay con mang lai mot
cach cu thé va tong quat vé sy phan bd nhu cau dung nudc cho tit ca cac phan ving
khac nhau. Ta thiy nudc 1 dang tai nguyén c6 thé phuc hdi dugc nhung khong phai 1a
v tan, do vay phai c6 nhirng phuong phap st dung hop 1y ngudn tai san quy gia niy
dé mang lai loi ich cao nhat va bao dam sy phat tién d6 1a bén vitng. C6 nhiéu bién
phap dé co6 thé giai duoc bai toan trén nhung cong cu duoc st dung chu yéu hién nay
la cac mo hinh quan 1y tai nguyén nudc.

CO SO TINH TOAN
- Chi nghién ctru cho thoi ky kiét v6i thoi doan tinh toan tir 01/ dén 31/VIII

- Theo két qua tinh toan, cac nim nudc kiét tan suat tir 75 - 90% c6 thé chon cac
nam 1976, 1977, 1983, 1988, 1998, 2003, 2005. Thoi gian kiét tir 01/ dén 31/VIII cta
cac nim 2003 duoc chon 1am nim dai biéu dé thu phéng nim tng voi tan sudt p =
75% va twong ty nam 2005 1a nam dai biéu Gng vai tan suat p = 90%.
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CHUONG 3. KET QUA NGHIEN C(rU VA THAO LUAN
T3

3.1. KHA NANG U'NG DUNG MO HINH MIKE 11

3.1.1. Cac module caa mé hinh MIKE 11
Pic trung co ban cia mé hinh MIKE 11 1a cdu tric md-dun téng hop v6i nhiéu

loai mo-dun dugc thém vao moi mé phong cac hién tuwong lién quan dén hé thong

song. Cac module trong bo MIKE 11 bao gdom:
Module HD — Thary dong luc hoc: 1a phan ¢t 18i cia MIKE 11, c¢6 kha ning:

- Giai bai toan thuy dong lyc hoc St. Venant cho kénh hé.

- Giai bai toan song khuyéch tan, song dong hoc cho mot sé nhanh dinh trude.

- Giai bai toan Muskingum cho mot s6 nhanh dinh truéc

- Ty dong hiéu chinh cho diéu kién dong chay ém, dong chay xiét

- M6 phong hau hét cac loai cong trinh trén song nhu cau, cong, tram bom, dap.

Ngoai mé-dun HD d3 mé ta & trén, MIKE 11 bao gém céc mo-dun bd sung vé

céc van dé:
- Thay vin (Mike-NAM)
- Chat luong nudc (Mike — WQ)
- Van chuyén bun cat c6 ¢ két (c6 tinh dinh) (Mike -ST)
- Van chuyén bun cat khong c6 ¢b két (khong c6 tinh dinh) (Mike -ST)

3.1.2. Cac trng dung ciia mé hinh MIKE 11
Céc tng dung lién quan dén mo-dun MIKE 11 HD bao gom:

Du béo lii va van hanh hd chira

Mo phong dong chay trong hé thong song, kénh.
Van hanh hé thong tudi va tiéu thoat nudc.
Thiét ké cac hé théng kénh dan.

Nghién ctru song triéu va dang nudc do mua ¢ séng va cura song

MIKE!11 1a chuong trinh tinh thuy luc c6 thé ap dung véi ché dong song dong
luc hoan toan & cap do cao.Trong ché dd nay MIKE 11 c6 kha nang tinh toan voi :

Dong chay bién d6i nhanh.
Poan song chiu anh huong thuy triéu
Song 1t

Long dan c6 do doc 16m.

71



Céc tng dung lién quan dén mo-dun MIKE 11AD nghién ctru truyén tai vat
chat mot chiéu chang han nhu qua trinh xdm nhap min, phan bd cac thanh phan chit

lugng nudce, hién tugng phi dudng trong song.

3.1.3. ’'ng dung mé hinh MIKE 11 tai Viét Nam

O Viﬁt Nam, mo6 hinh thuy dong lug hoc kénh ho da duoc dau tu nghién ctru
va phat trién tur hang thép ky truéc. Nhiu mo hinh toan da dugc xay dung hoan
chinh va dua vao tinh toan thyc té, dap ing dugc yeu cau cua cong tac qui hoach,
quan i nguén nudce, gidm nhe thién tai & Viét Nam. Thong dung nhat c6 thé ké dén
md hinh cta ¢6 Giao su, Anh hung lao dong Nguyen Nhu Khué. M6 hinh thuy dong
luc hoc dong chay 1 chiéu trong kénh ho, béi ven song, vung ngép li. VRSAP la md
hinh thuy dong luc hoc ti€u biéu cua Viét Nam.

Ngoai ra ¢ Viét Nam, mot s6 md hinh trong nuéc khac ciing dugce sir dung kha

phd bién, cung véi mot sé mé hinh thuong mai du nhép tir cac nude phat trién nhu
SOBEK, ISIS, HECRAS, MIKE...

B& mo6 hinh MIKE cua vién thuy luc Pan Mach (DHI) da duoc gidi thi¢u &
Viét Nam gan ddy, trong d6 MIKE 11 1a mot trong nhitng thanh phan chinh. M6 hinh
MIKE 11 1a loai m6 hinh toan sir dung phuong trinh St. Venant mé6 phong dong chay

trong song, lién két voi ving ngap 1i. MIKE 11 c6 mot s6 uu diém ndi trdi so véi cac
mo hinh khac nhu:

(i)  Lién két v6i GIS

(i)  Két ndi voi cac mo hinh thanh phan khac cia bd MIKE vi du nhu md
hinh mua rao — dong chady NAM, mo6 hinh thay dong luc hoc 2 chiéu
MIKE 21, mé hinh dong chay nuéc dudi dat, dong chay tran bé mat va
dong béc thoat hoi tham phit (MIKE SHE)

(iii)  Tinh toan chuyén tai chat khuéch tan

(iv)  Véan hanh cong trinh

(v)  Tinh toan qua trinh phtt dudng

MIKE 11 13 hé thong mé hinh séng chuyén nghiép duoc sir dung rong rii nhat
trén thé gi¢i. San pham nay duoc phat trién khong ngimg hon 20 nim nay va da duoc
tmg dung vao nhiéu van dé song,cira song, hd chira va cic hé thdng kénh ho tai
khoang 100 qudc gia. MIKE 11 13 mdt md hinh thiy dong lyc mot chiéu gdm giai
phap toan dién ciia hé phuong trinh St. Venant va nhiéu mé — dun duoc bd sung ddi
v6i tai khuéch tan, chat lugng nuéc, van chuyén bun cat, mua — dong chay, mé hinh
sinh thai, du bao 1&i, m6 hinh v& dap v.v...MIKE 11 1a mdt mé hinh s6 hién dai c6 kha
nang mo phong hau hét cac ché do thuy luc song. Thuc té cac co quan nhu Vién khoa
hoc thuy lgi, Vién khi twong Thuy Van, Vién quy hoach, trung tdim du bao khi tugng
thity van qudc gia... di st dung md hinh MIKE 11 rat thanh cong trong viéc du béo li
cho dong bang song Hong - Théai Binh, cho hé thong song Ca va rat nhiéu luu vuc
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song khac ¢ nuodc ta. Chinh vi 1€ d6 ma hi¢n nay MIKE 11 da tr¢ thanh mdt cong cu
hitu ich d& mo6 phong va giai quyét cac bai toan 1ii ¢ hau hét cac luu vuc séng ¢ Viét
Nam.

3.2. UNG DUNG MO HINH MIKE 11 MO PHONG DONG CHAY KIET LUU
vurc SONG VU GIA - THU BON

V& mit nguyén tic, dé tmg dung bat cr mot mo hinh nao déu phai qua ba budc:
+) Xay dung mo hinh: trong budc nay ta thiét 1ap so dd hé théng v6i hé théng
cac mit cit phan anh dung diéu kién ngoai thuc té, cac bién va sau d6 chay mé hinh
v6i mot ndm cu thé dé tim bo thong sb cho bai toan (budc hiéu chinh mé hinh)
+) Kiém dinh mo hinh: trong budc nay ta xac nhan tinh kha thi ciia mé hinh.
+) St dung mo hinh tinh todn mo6 phong cac phuong an khic nhau cho hé
théng.
Viéc xay dung mang thily luc hé théng song Vu Gia — Thu Bon bang cach tng
dung m6 hinh MIKE 11 dugc thyc hién theo cac budc cu thé sau:
- Thu thap tai liéu dia hinh va tai liéu thily vin cta hé thong song
- Banh gia dg tin cay va xu li sb liéu
- Thiét 1ap mang song Vu Gia — Thu Bon bang mo hinh MIKE 11
- Vo mit cit cho cac song
- Néi cac song
- Lap bién luu lugng va myc nudce
- Chay thong mé hinh v&i cac diéu kién ban ddu gia thiét va At phu hop
- Hiéu chinh mé hinh (chon thoi gian kiét déng bd nam 2005)
o Gia thiét cac diéu kién ban dau cho hé thng
o Chon budc thoi gian phu hgp
o Gia thiét nham cho cac mit cét
o So sanh két qua thuc do va tinh toan & cac bién kiém tra
- Kiém dinh mé hinh (chon thoi doan kiét tir 1/1/2003 dén 31/8/2003 dé kiém
dinh bo théng s6 cia mo hinh).
- Ung dung m6 hinh mé phong thuy liwc véi cac bién kiét ing v6i tan sudt P =
75%; 90%.
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Thoa thip, xax 17 tai1 iéda dia hinh, Thiét lip mang séng
13l Lidu thiay vin Trén md hinh MIKE 11

Vio mit cdt cho cic séng;
Lip bign b hromz va noxc ronde

Gi3 thiét cdc didu

kién ban 3% cho

hé théng. Chon At
ploi hop

Chayrnoh:nh th cac

vvvvvv

gh:;ng s& d3 chon

Gi3 thiét nhiamcho
cac mit cat

S

Higu chinh md
hinh véa viéc thay
do1 cac thong so

Tinh toan cac
kichbin

Hinh 4: So d6 khéi tinh toan thuy luc MIKE11

3.2.1. So d6 mang lwoi

Mang lu6i song duge mo phong bat dau tir tram Thanh My trén dong chinh Vu
Gia va tram Nong Son trén song Thu Bon. Hé thong song ké tir cac diém dau vao dugc
mo phong gém cac nhanh séng Vu Gia, séng Thu Bon, séng Bung, song Kon, song
Cam Lg, song Vinh Dién, song Truong Giang. Song Quang Hué 1a mot doan song nho
nbi hai dong séng Vu Gia va Thu Bon. Cac song trong mang ludi c6 d6 uon khuc kha
cao, ¢ ha Iuu song VU Gia c6 sy chia dong 1o rang.

3.2.2. Cac tai liéu co ban phuc vu cho tinh toan
3.2.2.1. Tai li¢u dia hinh

Hé théng duoc md phong gdm 64 mit cat. Tai liéu mat cat duge do dac vao
thang 12/2007 ¢6 hé cao do théng nhat va du do tin cdy cho tinh toan. Tuy nhién cting
can luu ¥ rang phan ha Iuu ké tir ngd ba Quang Hué xudng bién 1 phan dong bang hep
v6i dia hinh kha bang phang nén chi khi Iii & mirc trung binh nudc da ngap toan dong
bang, khi d6 khu vuc tré thanh mot khu chira 1d. S6 luong mat cat lai khong du day, vi
tri mat cat khong chinh x4c, cao do diém dAu cao nhét ctia mdi mat cat cling khong xac
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dinh la nhirg kho khan trong vi€c 18p mang ludi song tinh toan trén mo hinh. Tat ca
nhiing yéu to s€ anh huong khong nho trong viéc tinh toan va hi¢u chinh mé hinh.
Trén thyc té, ta di can ctr vio mot s6 dau hiéu cua file do dac két hop voi GoogleMap
dé thiét 1ap duoc mang ludi song.

3.2.1.2. Tai li¢u thuy van

Nhu di trinh bay & trén, tai liéu thuy vin gdm cac tram bién va tram kiém tra
chi tiét va déng bod vé mat thoi gian.
*) Piéu kién bién

- 2 bién luu lugng thuc do (Q ~ t) ngay tai cac tram do thugng nguén la tram
Thanh MY trén song Vu Gia (nhanh nay con c6 tén goi la song Cai) vdi dién tich luu
vire 1a 1850 km?® va tram Nong Son trén song Thu Bdn véi dién tich khéng ché 1a 3150
km?®. Mit cit long song tai cac tram nay c6 dic diém hep, bd song dbc va khéng ché
duoc luu luong 1 16n nhat chay qua. Hai tram nay co s6 liéu do luu luong va muc
nudc.

- 3 bién myc nudc (H ~ t) gio tai cac vi tri HO1 An, Da Ning va song Trudng
Giang, trong d6 muc nudc tai bién song Truong Giang ldy muc nudce tram Tam Ky.

- Bén bo trai song Vu Gia c¢6 2 nhanh song Bung va song Kon chay vao song
Vu Gia. Séng Bung c6 dién tich 2530 km® nhap vao Vu Gia phia dudi tram Thanh My
khoang 12 km, trong khi song Kon c6 dién tich 627 km? nhap vao song Vu gia phia
trén tram HQ1 Khach 5 km. Hai song nay khong c6 tram do thuy van va trong mo hinh
MIKEI1 dugc xem la “Source point” va qua trinh dong chdy cua cac bién nhap luu
duoc tinh bang phuong phap ty 1¢ dién tich ndi suy tir luu lwgng tram Thanh M. Dién

tich cac luu vuc cho trong bang sau:

Béang 49: Dién tich luu vuc

TT Luu vuc song Dién tich (km?)
1 Thu Bon 3150
2 Vu Gia 1850
3 Bung 2530
4 Kon 627

- Bién lay nuéc (Q ~ t) dang phéan tan (distributed source) gdm cac diém lay
nuoc trai doc theo dong chinh hai song Vu Gia, Thu Bon va vung ha luu phuc vu tudi

va cac nhu cau kinh t€ xa hoi.

75




r”l“ram DA NSno
L“‘:“ll Pa-r\dahg
rTrar" Cam Lé "\

_
L Tram Ai N

Tram Cau Lﬁuﬁ

Tram AL An
IrIralr

—J

[/

—
| Tram Hoi

o~

N

'

ﬂ-'/ Bié Sﬁﬂg Knnﬁ /ﬂ A - : \l\f — I
\\ — L Tram Giao Thuy J \\
{ @ién song Bung /0/ \S
" [ Tram Nong Sonﬁ*\ L
| g / r’-Fl dlll Td.lll K‘j 2\'
L Tram Thanh My J \:} == y&

Hinh 5: So db thuy luc hé tl%éng song Thu Bon — Vu Gia



*) Cac tram Kiém tra
Tai li¢u thuy van tai cac tram kiém tra gom tai li€u thyc do cua cac tram:

- Quatrinh H ~ t tai tram Hoi Khach trén song Vu Gia (t = 1 ngay).
- Quaé trinh H ~ t tai tram Ai Nghia trén song Vu Gia (t = 1 ngay).

- Qua trinh H ~ t tai tram Giao Thuy trén séng Thu Bén (t = 1 ngay).
- Qua trinh H ~ t tai tram Cau LAu trén song Thu Bon (t = 1 ngay).

- Qua trinh H ~ t tai tram Cam L& trén song Cam Lé (t = 1 ngay).

Pay 14 co sd cho viée hiéu chinh va xac nhan bo thong sb ciing nhu tinh toan céac
dac trung thuy van, thuy luc khu vuc nghién curu.
*) Xir 1y s6 liéu

- Nguyén tic chung 1a céc s6 lidu thuy vin bao gom muyc nudc va luu luong

quan tric tai cac tram thuy tram phai dugc qui chuan vé hé cao d6 Quéc gia. Do nhiéu
Iy do khac nhau ma chudi tai liéu thuy van trén hé théng do khong dong pha, chinh vi
vay cling chi chon dugc mot s6 it nam dé kiém dinh va danh gia tinh on dinh cua bd
thong s6 mo hinh.

- Vi 1a nghién ctru dong chdy mua can, khi ma anh huéng mua kiét khong 1om
nita va dong chay trong séng chil yéu do nudc ngam tir lvu vuc cung cap hoic nudc xa
xudng tir cac hd chira xa xuéng ha luu nham bo sung thém ngudn nude cho cac hoat
dong kinh té xa hoi va day man. Chinh vi vay, chudi s6 liéu ngay (H,Q) dugc sir dung
dé tinh toan.

3.3. HIEU CHINH VA KIEM BINH MO HINH THUY BDONG LUC

Dé hiéu chinh bo théng sé md hinh, chudi tai liéu thuc do dong bo tir 1/1/2005
dén 31/8/2005 cua cac tram trén duoc s dung dé hiéu chinh va tir 1/1/2003 dén
31/8/2003 dé kiém dinh mo hinh thuy luc.

3.3.1. Thiét 1ap méd hinh
3.3.1.1. Thiét lip mang séng (NETWORK EDITOR)

Str dung ban d6 hé thong séng Vu gia- Thu Bén trén Arcview dé lam nén xay
dung mang ludi song ngoi két hop tham khao cac tai lidu va so dd hé thong da lap
truée ddy. Mang song tinh toan dugc sb hoa tir thuong ngudn xudng dén ha du, duoc
thiét 1ap trén co s& ban d6 (dang diém dnh *.bmp, *.jpg, *.gif) mang luu vyc séng Vu
gia- Thu Bon.

Trong qua trinh thiét 1ap mang song, luu lugng yéu cau cho cac vung trén dong
chinh tai cac nut gan ciing dugc gan vao ludi song truc chinh. File mang séng dwoc
luu trong file c6 duoi *. NWKI1.
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1785000
1750000 —f
1775000 —f
1770000 —f
1765000 —f
1760000 _:
1755000 —E
1750000 —f
1745000 E
1740000 —E
1735000 —i --a
1730000 —E
1725000
1720000 E

1715000 3

S00000 S10000 Sz0000 830000 240000 S50000 SE0000 S70000

Hinh 6: Thiét 1ap mang song (* NWK11)

3.3.1.2. Thiét lap di¥ ligu dia hinh (CROSS-SECTION EDITOR)

Cin ct tai liéu dia hinh cac mit cit thuc do doc theo nhanh song thu thap duoc
tién hanh xay dung file dir liéu vé dia hinh cho mé hinh. Sé liéu mdt cit dwoc lwu
trong file co duoi * XNS11

River namme Topo ID Chainage Cross section [D [MErgnch12 - 2007 - 2122.2805
Branch12 2007 212228 them ] : : =0
Section Type Radius Type Datum
Open ~ | | Resistance Radius ~ a

Coordinates Correction of » coor torphological Model

[ &pplys b A [ &pply [] Divide Section

Left Lewvel of Divide

Right Anagle

Fesistance numbers

Transversal Distribution | High/Low flow zones | Left high fow |1 “egetation |1
Resistance Type Relative resistance | Right high flows |1 Lo Flows 1
o S z Resist. | Mark | Zone | veg. ~
=l Branchl2 1 0,000 4.655 1.000 1 JMormal =
= 2007 2 5.000 |  4.635 1.000 | Mormal 5 4
- .. | HE 10.000 | 4.630 1.000 | Mormal = K
4 Branchd 4 15.000 <+.670 1.000 | Mormal g b
+ - song BaRen 5 20,000  4.615 1.000 | Mormal
e sonG Cam Le 5 25.000 |  4.720 1.000 | Mormal
- J " 7 30,000  4.725 1.000 | Mormal
song Na” B 35.000  4.685  1.000 Mormal
+1- song Maang 5 40,000  4.685 1.000 | Mormal
+ song Huang Hue 10 45.000 | 4.660  1.000 Mormal
#- song Thu Bon 11 50,000  4.655 |  1.000 | Mormal
- song Truong Giang 1z 55.000 4.635 1.000 | Mormal
#- zong Yinh Dien 13 50,000 4.730 1.000 | J/Mormal
+ - song Yu Gia 14 65,000 |  4.645 1.000 | Mormal
15 70,000 4.695 1.000 | Mormal
16 75.000 |  4.655 1.000 | Tormal
i7 50,000  4.695 1.000 | Tormal
ig 865,000  4.620 1.000 | Tormal
i3 Q0,000 | 4.595 1.000 | Tormal =
Synchronize processed data [Insert Cross Section...] [ “iew Processed Data... ]

Cao

Update processed data automatically

- T T
Update tarkers =) Z00 400

Cross section X dafeeter]

Hinh 7: Thiét 1ap dit liéu dia hinh (* XNS11)

3.3.1.3. Thiét lap diéu kién biéen (BOUNDARY EDITORS)

Céc diéu kién bién trong MIKE 11 dugc xac dinh bang cach sir dung phéi hop

d@r 1i€u chuoi thoi gian da lam trong editor chudi thoi gian (Time Series editor) va mo

ta tai vi tri cadc di€m bién va dang bién v.v... trong editor bién. Nghia 1a, ‘boundary
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editors’ bao gdm editor chudi thoi gian va editor bién. Ca hai editor nay déu can duoc
hoat hod nham xac dinh moét diéu kién bién trong MIKE 11.

Thiét 14p file chudi thoi gian- Time series editor:

Can ctr vao s6 liéu thity van thu thap, thoi gian dé hiéu chinh va kiém dinh mo
hinh, tién hanh thiét 1ap cac file chudi thoi gian muc nude va luu lugng tai cac tram
tuong tmg v6i thoi gian ding dé mé phong va kiém dinh. File chuéi thoi gian dwoc
lwu trong file co duoi *.DFS0

Sau khi da thiét 1ap duoc cac file chudi thoi gian, tién hanh thiét 1ap diéu kién
bién tai cdc vi tri va dang bién tuong ung. Cic thong tin dugc xac dinh trong
Boundary editor dwgc luu trong mot tap tin editor bién thuy dong luc (*.BNDI11).

E B2 MIKE Zero - [Bnd.bnd11] -0l x|
W File Edit Wiew Tools Window Help == x|
[Ded|r=a(sew||=|lacaae o=|
Boundary Description| Boundary Type Branch Name Chainage Chainage Gate ID| Boundary ID - IMI
_[ Open Inflow song Thu Bon a a FLY = 3150
2 Open Inflow song YU Gia a a
5 Poink Source Inflow song YU Gia 5499442377324 u]
4 Point Source InFlow song Yu Gia 22225.6392358 o
S Cpen wWater Level song Han 95635, 454155839 a
=1 Qpen Water Level song Thu Bon 71715, 46804625 u]
7 Open Waker Level song Truong 21554 66723638 a
=] Distributed Source Inflow song Cam Le 20045.6535671 u]
2 Distributed Source Inflows sona Ba Ren 23636,77162918 u] LI
v Include HD calculation
[]Include AD boundaries
[IMike 12
IData TypeITS Typel File / ¥alue ITS Inl'nl
1 |Discharge:  [TS File  |Kiek2002.dfs0 [Edit | Mong |
~ {
Ready [08/23/2003 12:12:36 AM 349,085 [Select Made 7
Page 20 Sec 3 20432 At S.lem Lm4 Cal 1 REC TRE EXT OwR (B3

Hinh 8: Thiét 1ap diéu kién bién (* BND11)
3.3.1.4. Thiét Igp file thong s6 mé hinh (PARAMETER FILE EDITORS)

Trong md hinh MIKE11 file thong s6 bao gdm céc editor thuy dong luc, tai
khuyéch tan, chat luong nudc, van chuyén bun cat va mua - dong chay. Parameter
editors c6 chira thong tin vé cac bién lién quan dén dang tinh toan di chon. Trong d6
an, file thong s6 duoc thiét 1ap cho editor HD

HD Parameter Editor gom thong tin vé lirc can day va diéu kién ban dau.

Luc can day dic trung bang hé s nham Manning. Trong mua kiét, dong chay
phan nhiéu nam trong long dan nén hé s6 nham thay d6i khong nhiéu theo doc song.
Viéc xac dinh hé s nham duoc thuc hién cho toan mang song tinh toan bang phuong
phép thtr sai.

Piéu kién ban dau: Piéu kién ban dau dugc 1dy mot cach twong d6i can ctr theo
tai lidu tai cac tram thay van vao thoi diém tinh toan dau tién tai 1an chay thir dau tién,
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sau d6 cac 1an chay tiép theo, diéu kién ban dau s& dugc ldy tir mot tap tin két qua hién
c6 (Hotstart file). Sau mot s6 bude tinh toan diéu kién ban dau s& bi mo di. Tat ca cac
thong tin dugc xéac dinh trong HD parameter editor dwoc luu trong mot tdp tin editor
théong sé thity dong lywe (*.HDI11)

Feach Lengths Add. Output Flood Plain Resist. Uszer Def. Marks Encroachment
Heat B alance Stratification Tirme Series Dutput Maps Groundwater Leakage
FIKE 12 Parameters FIKE 12 Initial kix. Coef. WL, Incr. - Curves “wf L. Incr. - Sand Bars
Initial “wiind Bed Resist. Bed Resist. Toolbox W ave SAppros Default Values Quasi Steady

Ihitial conditions
Global Y alues

“whater Level |[11.9 0wt ater Lewvel
Dizcharge: o wfater Depth

Local Walues

River Name| Chainage | Initial h | Initial Q |
1 ong ¥uGig ] 0.000000 11.9 0

Hinh 9: Thiét 1ap File thong s6 ctia mé hinh (*. HD11)
3.3.1.5. Thiét lap mét mé phong cho mé hinh (SIMULATION EDITOR)

Simulation Editor két hop tat ca cac thong tin can thiét cho MIKE 11 dé thé
hién mot mod phong. Thong tin nay bao gom dang md hinh dé chay, tén va vi tri cia
cac tap tin dir liéu dau vao, thoi doan mo phong, budc thoi gian, v.v... va tén cua cac
tap tin két qua.

E ZZ MIKE Zero - [kiet2003.sim11] O] x|
M File Edk  wiew window Help ===
ID=a|:=e(seR||=|lcaaes2 o=

L Modelsl Input  Simulation I Hesultsl Start I

— Simulation Period
Time step type Time step kit
IFixed time step LI |2 IMin. LI
Sirnulation Start Sirulation End
Period: [1/01/2002 1200:00 PM | [08/31/2003 Apply Default |
ST time step multiplier I‘I RR time step mulbiplier I‘I
r— Initial Conditions
Addto  Hotstart
Type of condition Hatztart filename file Drate and Time:
HD:  |Steady State =] [FuGiaTheeonm .| I [or/o77z008 10000 P
AD:  |ParameterFie x| | o = ID‘I #01/1990 12:00:00 F
sT:  [ParameterFie =] | o = IEI‘I 40141930 12:00:00 F
RR:  |ParameterFile =] | ~d & [erAssizonon P
the water lewel has fallen below the bottom of the =lot 17298 times._ ;I
Warning No 47: At the h-point: S0NG BEA REN : 0.000 meter LI
100 % | 08/31/2003 | Completed with warnings — [20850 |0 seconds m m £
Ready (0812302003 12:12:38 AM 349,085 [Select Made Z

Page zz Sec 3 22132 At S.lcm Lo 4 Col 1 REC TRK EXT OVR (EE ¢

Hinh 10: Thiét 1ap file mo phong (*.sim11)
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Tat ca cac thong tin duoc xac dinh trong Simulation editor dwoc lwu trong mot
tdp tin editor mo phong (*.sim11)

3.3.2. Hiéu chinh théng s6 mé hinh thay lwc

Viéc hiéu chinh thong sé mé hinh chii yéu duoc tién hanh bang cach thay doi
d6 nham. Hé s6 nham duoc tim cho tirng mat cit va duge hiéu chinh trong qua trinh
hiéu chinh mé hinh két hop tham khao thong tin diéu tra thuc dia va kinh nghi¢m cua
ngudi tinh toan. Tinh hop 1y cta két qua tinh duoc thé hién thong qua tai liéu do dac
clia cac tram trung gian. Phuong phap hiéu chinh thong sb & day dung phuong phap
thir dan sao cho dudng qua trinh thyc do va dudng qua trinh tinh toan phu hop t6t
nhat v6i nhau. Ciing c6 thé dung chi sé NASH trén dé danh gia mirc do phu hop cia
két qua mo phong.

So sanh Pat
—| Chay mo thyc do ——»
hinh va tinh
t0an

Gia thiét
b0 thong
sO

v

Dung

Khong dat

\ 4

Thay doi

bo thong
56

A

Hinh 11: So d6 qua trinh hiéu chinh bo thong s6 mé hinh

Qua trinh hiéu chinh c6 thé tom tit thanh cac budc sau day:
- Budc 1: Gia thiét bo thong sé (chi yéu 1a do nham), diéu kién ban dau.
- Budc 2: Sau khi di c6 bo thong s gia thiét, tién hanh chay mo hinh.

- Budce 3: So sanh két qua tinh toan véi so liéu thuc do tai cac tram c6 s liéu do
dac luu luong va muc nudc.

Viéc so sanh nay co thé tién hanh bang tre quan (so sanh hai dudng qua trinh
tinh toan va thuc do trén biéu d6), dong thoi két hop chi tiéu Nash dé kiém tra.

> (Xo,i—Xs,i)’
Z(Xo,i—x_o)2

Xo,1: Gia tri thuc do

Nash=1 -

Xs,i: Gia tri tinh toan hoac mo phong.
Xo: Gia trj thuc do trung binh
Chudi tai liéu tir 01/01/2005 dén 31/8/2005 dugc chon dé hiéu chinh mé hinh.

Két qua hiéu chinh duoc luu trir dudi dang file text va dé dé so sanh cac biéu do két
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qua tinh todn va thuc do tai vi tri cac tram thiy van kiém tra trén mang song dugc vé
kém theo chi s6 ki€ém dinh Nash tuong ng tai cac tram do. Cac két qua dudi dang
biéu d6 duoc minh hoa nhu sau:

3.3.2.1.

Tai tram Hpi Khach trén song Vu Gia

Puong qua trinh myc nudce tinh todn va thuc do tai tram Hoi Khach kha phu
hop ca vé pha gia tri vo1 hé s6 NASH = 86%.

[meter]

Time Series Water Level

100
9.8—5
9.5—:
9.4
9.2—5
9.0—5
8.8—5
55
5.4
52

50

Jroonen s e I — Hoi Khach thye do |~ froseanemnennas s

-------------------------------------------------------------------------------------------------------------------

--------- Ho6i Khach tinh toan

..........................................................................

1-1-2005 20-2-2005 11-4-2005 31-5-2003 20-7-2005

3.3.2.2.

Hinh 12: Biéu do qua trinh muc nudc tinh toan, thuc do tram Ho1i Khéach

Tai tram Ai Nghia trén song Vu Gia

_ Duong qua trinh myc nude tinh toan va thue do tai tram Ai Nghia kha phu hop
cd vé pha gia tri véi hé s6 NASH = 83%.

[meter]

Time Series Water Level

50
454
45
441
42-

4.0+

38 -

36

344

3.2—_
3.0—-
2.8—_
2.8—_
2.4—-

227

----------------- e e

.......... Ai Nghia thuc do
--------- Ai Nghia tinh toan

.........................................................................

...................................................................................................................

...............................................................................................................

_________________________________________________________________________________________________________________

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————

1-1-2003 20-2-2003 11-4-2003 31-5-2003 20-7-2003

Hinh 13: Biéu do qué trinh muc nudc tinh toan, thuc do tram Ai Nghia
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3.3.2.3 Tai tram Cim Lé trén song Cam Lé

Tai tram Cam L¢, qué trinh myc nudc tinh toan kha phu hop véi thuc do voi hé
so NASH = 80%.

[meter] Time Series Water Level

Y S L ....................... ....................... 4 ---------- Cam L¢ thuc do

S U SRR SUUUUTRURRTTN | B Cam L tinh toan

o N T I — —
015 - r ----------------------- 11 -------------------
9% L1 T — A T
oo 1AL e OSSR SRS SO

000 J--o- W - I e S --------------
: CLLE T i L

005 F------- - p A g A el

S A R AT 11118 — N A

.0,15—_ 'P ' d I l'll R : -

_______________________________________________

sl A T Ay

B e R e A
IS R e [ VA I
] | e e Y e
-0.35 4 - F—— ¥ —F 7777 T—T—7—7—J7 77T
1-1-2005 20-2-2003 11-4-20035 31-5-2005 20-7-2005

Hinh 14: Biéu do qua trinh muc nudce tinh toan, thuc do tram Cam 1&

3.3.2.4. Tai tram Giao Thiiy trén séng Thu Bon

Tai tram Giao Thuy, qua trinh myuc nudc tinh todn khéa phu hop vai thue do voi

hé s6 NASH = 90%,
[meter] Time Series Water Level
S o A (N Giao Thuy thuc do |
Ay P N R Giao Thuay tinh toan |

1-1-2005 20-2-2005 11-4-2005 31-5-2005 20-7-2005

Hinh 15: Biéu do qua trinh myc nudc tinh toan, thuc do tram Giao Thuy

3.3.2.5. Tai tram Cdu Ldu trén song Thu Bén
Két qua tinh toan va thuc do tai tram nay kha phu hop véi hé s6 NASH = 89 %,
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[meter] Time Series Water Level

] : . ; Cau Lau thuc do
025 3 Cau Lau tinh toan

n.m—f
n.us—f
U.Dn—f
-n.os—f

-0.10 3

015

-0.20 4

0.25

1-1-2005 20-2-2005 11-4-2005 31-5-2005 20-7-2005

Hinh 16: Biéu do qué trinh myc nudce tinh toan, thyc do tai Cau Lau

3.3.3. Kiém dinh xac nhan tinh phu hop cia mé hinh

, Qua qua trinh hi¢u chinh moé hinh ta déa c6 bo thong s6, dung bo thong sd nay
tién hanh chay ki€m tra cho thoi doan kiét tir 01/01/2003 dén 31/8/2003

Két qua kiém dinh mé hinh ciing duoc luu trir dudi dang file text va dé so sanh
dugc v€ dudi dang biéu do. Cac két qua dudi dang bi€u do6 dugc minh hoa nhu sau:

3.3.2.1. Tai tram Hpi Khdach trén song Vu Gia

Puong qua trinh myc nudc tinh todn va thuc do tai tram Hoi Khach kha phu
hop cé& vé pha gia tr1 vdi h¢ s6 NASH =86 %

[meter] Time Series Water Level
a7 . e e =

ap ] f : 38 O p— Héi Khéch thyc do
1 : : : Hoi Khach tinh toan

9.5+

94
g 5 1 I I
92 : ; P TEEERCIPS ELCTTEFCRERPR
a1 - : : ' :
ap Y-
891
85 -
87

85 |
85 -
54 |
831
52
81

g.0

1-1-2003 20-2-2003 11-4-2003 31-5-2003 20-7-2003

Hinh 17: Biéu dd qua trinh myc nudc tinh toan, thuc do tram H1 Khéach
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3.3.2.2. Tai tram Ai Nghia trén séng Vu Gia

Puodng qua trinh myc nude tinh toan va thuc do tai tram Ai Nghia kha phu hop

ca vé pha gia tri v6i hé sd NASH =81 %.

[meter] Time Series YWater Level

Ai Nghia thyc do

36
] Ai Nghia tinh toan

35

34
3.3-
3.2-
34 -
3.0-_
2.9-
2.8-
2.?-
2.5—-

25

249

23

22 pemmmesnoenooe oo  RESaeGR S COREIEE R EGRRaaRREEEEs fooeeoe o S OSRREERRE: ki

1-1-2003 20-2-2003 11-4-2003

Hinh 18: Biéu do qua trinh muc nudce tinh toan, thuc do tram Ai Nghia

3.3.2.3. Tai tram Cim Lé trén song Cam Lé

20-7-2003

Tai tram Cam L¢, qué trinh myc nudc tinh toan kha phu hop véi thuc do vai hé

s NASH = 83%.

[meter] Time Series Water Level

025 Py e

__________ Cam Lé thuc do
_________ Cam Lé tinh toan

020 F-pf--mremm e e EGRERCETTELEE TP R RCCEETERLEE

0.15—5 -
010 —
n.ns—i
n.nu—f
-D.DS—;
-0.10—5
43.15—3

-0.20 4

-0.25

030 4

1-1-2003 20-2-2003 11-4-2003 31-5-2003 20-7-2003

Hinh 19: Biéu dd qué trinh myc nudce tinh toan, thuc do tram Cam 1é
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3.3.2.4. Tqi tram Giao Thiiy trén séng Thu Bon

Tait

ram Giao Thuy, qua trinh muc nudc tinh toan kha phu hop véi thuc do véi

hé s6 NASH = 90%.

[meter]

Time Series WWater Lewvel

24 4---
23 o4
22
21
204--
194
18-
174
1684
154
144
13 ---
124---

1.4 ---

18-~

...................................................................

____________________ ---------- Giao Thuy thyc do
--------- Giao Thuy tinh toan

———————————————————————————————————————————————————————————————————————————————————————————————————————————————

________________________________________________________________________________________________________

1-1-2003

20-2-2003 11-4-2003 31-5-2003 20-7-2003

Hinh 20: Biéu dd qué trinh myc nudce tinh toan, thyc do tram Giao Thuy

3.3.2.5 Tai

tram Cau Lau trén song Thu Bon

Két qua tinh toan va thuc do tai tram nay kha phu hop véi hé s6 NASH = 85%.

[meter]

Time Series Water Level

040 -
aas4-f--
0.30 H4-{f---
0254t
0204
045 4---
00 -~
0s 4
T -
BT

040 -

_________________ b oeoeeeesoedeeeec b —eeeeeo- Cau Lau thue do
: I e Cau Lau tinh toan

---------------------------------------------------------------------

.........................................................................................................

_________________

045 enmmmmmmmmmeemenenaas Foemmmemmoenoeeeno S LCRR TR L N

___________________________

T, S — | ,
. S — ------------------

1-1-2003

H

T —T T
20-2-2003 11-4-2003 31-5-2003 20-7-2003

inh 21: Biéu dd qué trinh myc nudce tinh toan, thuc do tai Cau Lau

3.3.4. Panh gia két qua hiéu chinh va kiém dinh mé hinh thay lwc

Két
tuong ung.
phu hop ca

qua hiéu chinh mé hinh dugc thé hién trén cac biéu do va chi tiéu Nash
Tir két qua d6 cho thiy duong qua trinh muc nude tinh toan va thuc do kha

vé pha dao dong va gia tri. Hé s6 NASH déu trén 80%.
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St dung bo thong s hiéu chinh dé kiém dinh chudi s6 liéu thoi ky kiét nim
2003 tir 01/01/2003 dén 31/8/2003. Két qua kiém dinh duoc thé hién trén cac biéu do
va chi tiéu NASH tuong tGng. Két qua kiém dinh ciing cho thdy, sy kha phu hop giita
dudng qué trinh tinh toan va thuc do tai cac tram kiém tra. Chi s NASH trong buéc
kiém dinh ciing kh4 cao. Tir két qua hiéu chinh, kiém dinh & trén, ching to viéc thiét
14p m6 hinh va lya chon cac théng sd cho mé hinh thaty luc 13 hop 1y. Vi vay, bo thong
s6 mo hinh thuy dong luc c6 du do tin cdy nghién ctru cac ndi dung khéc.
3.4. XAC PINH DONG CHAY TOI THIEU DUY TRI DONG SONG
3.4.1. Kién nghi phwong phap xac dinh dong chay can duy tri trén doan
song

- Dong chay trung binh thang nho nhat ing véi tan suat 90% hoac 95% la dong
chdy co6 kha nang duy tri dong song.

- Tinh toan, xac dinh luu luong, muc nudc tai cac diém kiém sat theo phuong
phép thuy van;

- Két qua tinh toan dat duoc véi dong chay duy tri song hoic doan song cd
lugng dong chay it nhat phai bang hoic 16n hon dong chay tmg véi tan suat 90% hodc
95% cta thang nho nhat.

- Tham van lay ¥ kién chuyén gia.

3.4.2. Xac dinh gia tri dong chay téi thiéu duy tri dong séng
Pé sir dung hop 1y nguon tai nguyén thién nhién trong viéc phuc vu cho nhu cau

phat trién kinh té x4 hoi trén luu vuc thi can phai dam bao duy tri sy bén viing tai
nguyén nudc va moi truong sinh thai. Mat khac phai gitt gin sy trong sach ciia moi
truong tu nhién. Ngay nay viéc xem xét nhu cAu nudc cho méi truong sinh thai chua
dugc quan tim dang ké, nhung trong tuong lai thi day 1a mot doi hoi khong thé thiéu
trong bai toan can bang nudc cho luu vuc.

Pé dam bao su hoat dong c6 hiéu qua cta cac tram bom, ddm bao chat luong
nudc va yéu cau t6i thiéu cho luu lwong nudc song vé mua kiét thi trong tinh toan can
bang nudc can xét thém mot lwong nudce tra lai dong chay tu nhién cua séng c6 luu
luong Ung voi tan suat 90% dong chay trung binh cac thang mua kiét tai cac vi tri trén
song trong cc thang mua kho (tir [-VIII). Pdi v6i cac thang mua 1d thi khong can tinh
dén dong chay sinh thai vi trong mua niy c6 lugng nudc song 16n nén khong anh

hudng nhiéu dén moi trudng ty nhién.
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Do trén luu vuc chi ¢6 2 tram do dong chay 1a tram Nong Son trén séng Thu
Bon va tram Thanh My trén séng Vu Gia, do vdy viéc tinh nhu ciu nuéc cho méi
truong ¢ ha luu dugce xac dinh theo tai liéu 2 tram trén.

Trén nhanh séng Vu Gia tai Ai Nghia dong chay chinh phan chia mét phin
luong nudc vao nhanh séng Thu Bon ¢ Giao Thuy, do vay dé c6 thé dam bao dong
chay vé mua kiet ¢ ha luu, chon Ai Nghia va Giao Thuy lam diém tinh toan nhu ciu
nudce sinh thai.

St dung s6 liéu thuc do dong chay kiét trung binh thang cta tram Nong Son va
tram Thanh M§ dé tinh toan cho Ai Nghia va Giao Thuy theo cong thirc dwa ra tir quy
pham QPTL-C-6-77:

Mk = A.Mo.F%* (I/s.km?)

Trong do:

- Mth,k : mé duyn dong chay thang kiét trung binh nhiéu nim (/s/km2)

- A: Thong s6 dia 1y

- Mo: Mb duyn chuan dong chay ndm (I/s.km2)

- F: Dién tich luu vuc

Sau khi x4c dinh dugc gia tr1 Mokt hodc Qokt cho tram Nong Son va Thanh
My, str dung cong thirc tinh Cvk xay dung sin cho cac khu vuc khic nhau theo vi tri
dia Iy. Can ctr vao Cvk, Cn cua 2 tram trén dé xac dinh Cvk tai Giao Thuy va Ai
Nghia. Chon Csk = 2 Cvk dé tinh toan dong chay kiét thiét ké.

Sau khi tinh toan cho két qua nhu sau:

- Tai Ai Nghia sau khi phan luu c6 Qmin(90%) = 32,5 m3/s.

- Tai Giao Thuy sau khi nhap Iuvu c6 Qmin(90%) = 51 m3/s.

3.5. DE XUAT GIAI PHAP DUY TRI DONG CHAY TOI THIEU TREN
DONG CHINH SONG VU GIA - THU BON

3.5.1. D& xuét cac giai phap cho viéc quan ly, kiém soat ciing nhw bao
dam duy tri déng chay téi thiéu trén dong chinh séng Vu Gia — Thu Bén
Mot trong nhiing nguyén nhan gép phan lam cho tinh trang thiéu nudc cho san
xuat néng nghiép lién tuc xay ra 1a h¢ thong thuy loi khu vyc nay di hét sic gia cbi,
khong dap mg duoc tinh hinh méi do xdy dung tir nhitng nim 60 — 70 cua thé ky
truée khién hidu qua 14y nude va din nudc khong cao. Do vdy, can phai co cong tac
diéu tra, khao sat dé danh gia lai thuc trang toan bo hé thong cong trinh thay loi hién
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c6 va dau tu nang cap lai hé thong thuy loi mot cach hoan chinh, déng bo dap ung véi
tinh hinh hién tai.

- Pau tu nao vét kénh muong dé trong truong hop nudc thap nhat van dan duge
nudc.

Déi v6i nhitng ving khéng can dbi duge nude phai nghién ciru chuyén dich co
ciu cay trong, chuyén tir trong lua sang nhitng loai cay trong c6 gia tri kinh té cao hon,
can it nude hon.

- Pau tu, mg dung cong nghé tudi tiét kiém nhu twdi phun mua, twdi nho giot.

- Xay dung cac dap ngdn man vung cura song.

Néu nhu cau dung nudc ting 1én ma ngudn nude dén van giit nguyén nhu trén
thi chic chin nguy co thiéu nudc con cao hon va ac liét hon. Do vay, viéc xay dung
thém cac hod chira thuong ngudn dé diéu tiét b xung ngudn nudc cho mua kiét 1a rat
quan trong. Can phai c6 nhing tinh toan cu thé va kha thi vé kha ning xay dung céc
ho chira thuong ngudn dé tang luu lugng bo xung cho ha du vao mua kiét.

- Thanh 13p Ban quén 1y luu vuc song

- Xay dyng quy trinh van hanh hd chta

- Xay dung cac ho chira thuong ngudn dé cap nudce cho ha du

Ngoai ra bién phap trong va bao vé rumg, diéu hoa dong chay ciing can duoc

quan tam.

3.5.2. Dé xuat mét sé giai phap céng trinh

Muc dd khai thac, st dung tai nguyén nudc trén luu vuc 1a chua ¢ muc cao.
Tuy nhién trong twong lai thi nhu cAu nuéc su dung s€ tang cao, dac biét la phia ha
luu, vi vy viée diéu hoa va phan bd ngudn nudce 1a hét siic quan trong, c6 thé dua ra
mot sb giai phap nhu sau:

- Nghién ctu, xdy dung hd chtra c¢6 kha ning diéu tiét ngudn nudc & phia
thuong luu, hod nay vira ¢6 kha niang cat giam 1t cho ha du trong mua lii va cip nudc
cho ha du vao mua kiét.

- Nghién ctru phuong 4n xay dung hd chira ¢ dung tich vira phai dé trit nudc &
ha du cong trinh thiy dién c6 nhi€ém vu trit nudc sau phat dién dé diéu tiét lai nguén
nudce cho phit hop véi yéu cau cap nude, diéu hoa dong chay moi trudng.

- Nghién ctru, xay dung quy trinh van hanh lién h6 chta luu vyc song Vil Gia —
Thu Bon trong mua can hang nam.

Hiéu qua cta viéc bd xung luu luong nudce tir cic hd chira thuong ngudn dén
muc nudce, luu luong ving ha du 13 rat cao. Vi vay viée xay dung cac hd chira thuong
ngudn dé cip nudc cho ha du 1a phwong 4n kha thi nhét.

3.5.3. Dé xuat mét sé giai phap phi céng trinh
(1) Thi nhat: Pay manh tuyén truyén, gido duc, ning cao nhan thirc va trach
nhiém bao vé tai nguyén nudc, cu thé:
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- Tuyén truyén pho bién cac vin ban quy pham phap luat lién quan dén tai
nguyén nudc.

- Nang cao nhan thirc vé& bao vé tai nguyén nudc cho tit ca cac dbi tuong va
ngudi din, cung cap thong tin vé tinh hinh tai nguyén nudc, 6 nhidm va suy thoai
ngudn nudc va anh hudng lam suy giam chat luong sdng; bao vé tai nguyén nudc 1a
trach nhiém cua tit ca moi nguoi...

(2) Tha 2: Tiép tuc ddy manh cong tac xay dung cac van ban quy pham phap
luat; cai tién thé ché chinh sach, nang cao ning luc quan Iy bao vé tai nguyén nudc:

- Xay dyng cac vin ban quy pham phép luat can thiét va mot co ché chinh sach
phtt hop cho kiém soat va bao vé tai nguyén nudc khong bi 6 nhiém, suy thoai can
kiét.

- Pio tao, bdi dudng d6i ngii can bd quan 1y & cp Trung wong dén dia phuong.

- Piéu chinh cho hop 1y va phan cong trach nhiém rd rang giita cac Bo, Nganh,
cac t6 chirc x hoi vé quan 1y va bao vé tai nguyén nudc va c6 co ché phdi hop tot giira
cac B, Nganh lién quan, cac t6 chic x3 hoi tham gia trong bao vé tai nguyén nude.

- Phan cap thuc hién cac ndi dung bao vé tai nguyén nudc toi cap thap nhat
thich hop gin lién voi hinh thirc t6 chic cong dong.

- Ban hanh cac chinh sach khuyén khich céc td chirc, c4 nhan tham gia bao vé¢
tai nguyén nudc.

- Xay dyng cac chinh sach va sép dat vé t6 chirc dé thyuc hién hiéu qua cua quan
Iy tong hop tai nguyén nude va quan 1y nude theo luu vuc song.

(3) Thr 3: Xay dung quy hoach luu vuc séng, cac quy hoach thanh phan:

- Xay dung quy hoach tai nguyén nudc trén luu vuc song.

- Xay dung quy hoach phén bo, chia sé tai nguyén nudc.

- Xay dung quy hoach bdo v¢ tai nguyén nudc.

(4) Thir 4: Xay dung chuong trinh, ké hoach bao vé ving dau ngudn, trong d6
tap trung vao trong va bao vé ring dau nguodn, quy hoach sir dung dat hop 1y, bao vé
dat chong xo6i mon.

Bao vé rimg dau ngudn cd y nghia rit quan trong dé bao vé kha ning tai tao
ngudn nude cho luu vyuc song, nd bao gdbm khoanh nudi, bao vé va trong thém ring,
bao vé ring dau ngudn, quy hoach hop 1y dan cu va st dung hop 1y tai nguyén dét, han
ché x6i mon, sat 16, truot 16 dat, canh tac nong nghiép hop 1y dé tao dd che phu trong
cac khu dat canh tac, nhét 1a trong cac thang c6 mua 1ii 16n... Xem xét thanh 1ap Ban
quan 1y ving dau ngudn cac khu vyc trong diém nam trong hé théng quan 1y ctua Ban
quan 1y luu vuc song.

(5) Thi 5: Day manh cong tac cap phép trong linh vuc tai nguyén nudc.

Trudc day, trong tiém thic ciia ngudi dan thi nudc 13 tai nguyén thién nhién vo
tan nén vi¢c khai thac, st dung va bao vé€ tai nguyén nudc la mét pham tru hét suc xa
voi. Tuy nhién véi tdc do phat trién kinh té - xa hoi nhanh chéng cong voi viéc ban
hanh kha kip thot1 Luat Tai nguyén nudce, cac van ban dudi luat cua co quan quan 1y thi
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cho dén nay ciing da thay d6i dugc phan ndo nhan thirc ciia nguoi dan va cac doanh
nghiép ...

Tuy nhién cho dén nay viéc khai thac, st dung nudc, dac bi¢t véi muc dich kinh
doanh van chua dugce quan 1y chit ché, phan 16n cac doanh nghiép déu chwa xin phép
khai thac, st dung nudc va x4 nude thai vao ngudn nude gay nhidu khé khin cho cong
tac quan Iy cua cc co quan ¢ Trung wong va dia phuong. Do vdy, viéc cip bach va hét
sttc can thiét 1a phai day manh cong tac cip phép, trude hét 1a dam bao quan 1y hiéu
qua quan 1y nha nude vé tai nguyén nudce, sau d6 1a nang cao duge nhan thire ciing nhu
trach nhiém cua toan dan.

(6) Thir 6: Xem xét khia canh dong chay t6i thiéu trong khai thac, sir dung tai
nguyén nudc.

Trén luu vuc séng Vu Gia — Thu Bon déu da co cac quy hoach thuy loi, thiy
dién nhung cac quy hoach d6 la quy hoach st dung nudce riéng cho tirng nganh. Do
khong xét nhu cau cho hé sinh thai ciing nhu yéu cau duy tri dong chay tdi thiéu nén
cac quy hoach thuy loi, thuy dién da 1ap trude kia déu khong thé giai quyét duoc van
dé suy thoai va can kiét ngudn nudc va chua co cac giai phap khic phuc tinh trang
nay.

Céc quy hoach sir dung nudc ctia cac nganh cling phai tuin theo cac quy hoach
trong quy hoach tai nguyén nudc luu vuc song sau khi quy hoach dugc co quan quan
Iy nha nude co thim quyén phé duyét, trong d6 cac cong trinh khai thac str dung nude
trong qua trinh van hanh phai dam bao tra lai dong chay tdi thiéu cho doan song ha
luu.

Diéu chinh hanh vi, nhimg diém chua pht hop trong phuong an khai thac st
dung nudc ciia cic nganh, dam bao can bang loi ich gilta kinh té va an ninh nguén
nudc.
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KET LUAN VA KHUYEN NGHI

O ¢
Trong nhitng ndm gan day, vao mua can muc nudc trong song thuong xudng

kha thip gay kho khin cho viée cip nudce, dic biét cip cho san xut nong nghiép; giy
khé khan cho véan tai thuy cling nhu tinh trang man l4n sau vao trong nodi dia trong
nhiéu thoi diém & vang ven bién, ctra song 1am chat lugng nuée song bi anh huéng
nghiém trong giy kho khin cho viéc sir dung nudc dé tudi va sinh hoat cua dan cu
vung ha luu séng. Do vdy, vin dé dit ra 1a phai kiém soat dugc ngudn nude trong song
trong thoi ky kiét nhét 1a nhiém vu rét quan trong trong phuc vu cac hoat dong dan
sinh, kinh té cta luu vuc song Vu Gia — Thu Bon néi riéng va ving ven bién néi
chung. Dé tai “UNG DUNG MO HINH MIKE 11 XAC PINH DONG CHAY TOI
THIEU TREN DONG CHINH SONG VU GIA - THU BON VA DE XUAT GIAI
PHAP DUY TRI” budc dau tiép can va giai quyét nhitng van dé do.

Nhitng ndi dung chii yéu da thue hién trong luan van bao gém:

+ Téng quan vé dic diém tu nhién, song ngdi, ngudn nude, hé sinh thai thuy
sinh va dic diém khai thac, str dung nuéc luu vire song Vu Gia — Thu Bon.

+ Nghién ctru vé ché d6 dong chay song Vu Gia — Thu Bon.

+ Hiéu chinh va kiém dinh cac thong s6 cia mé hinh MIKE11. Két qua hiéu
chinh va kiém dinh mé hinh kh4 t6t, chtng td mé hinh c6 kha ning tng dung dé mo
phong dong chay kiét luu vuc song Vu Gia — Thu Bon.

+ St dung bo thong s6 mo hinh d3 duoc lua chon, mé phong thuy luc dong
chay mua can. Tur d6 c6 mot s6 hinh anh khé rd nét vé dién bién muc nudce trén song
theo ca thoi gian va khong gian. Va do d6 c6 co so khoa hoc nhim khuyén nghi mot s6
giai phap sir dung ngudn nude c6 hiéu qua trén luu vuye.

Bén canh nhitng két qua thu duwoc, lugn van con mot s6 mat han ché va nhitng
van dé can tiép tuc nghién civu sdu hon la:

Do thoi gian, trinh do, thuc nghiém va tai liéu han ché, luan van moi chi mé
phdéng mang ludi song co ban va don gidn, gidi han trong mot bai toan don gidn, chua
xem xét dugc nhiéu to hop xay ra trong thuc té ciing nhu kha nang ung dung khac cua
mo hinh: Céc cong trinh ldy nudce trén song trong thuc té 1a rat phire tap, luan vin chua

mo phong duoc hét van dé do.
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Viéc mo6 phong 1ay nudc, phan chia ciac ho dung nude trén hé thong dya trén
mot sd gia thiét dé gian hoa su phue tap khi dua vao tinh toan. Trong thuc té cac cong
trinh 1y nudc nam rai rac doc song va van hanh phirc tap hon nhiéu.

Trén co sé cdc van dé da nghién ciu & trén, nhitng van dé chiea dwoc gidi quyét
va nhitng mat han ché cua lugn van, em xin kién nghi mot $6 van dé sau:

Thu thap, va nghién ctru cac cong trinh ldy nuée trén séng dé mo phong chi tiét
vao mo hinh, tir d6 phan tich cu thé hon anh hudng cua sy hoat dong cua cong trinh
dén dong chay mua can.

Can tiép tuc mé rong nghién ctru tng dung mé hinh hai, ba chiéu dé danh gia
cuong dg sdo tron, sy phan téng, ném mdn tai cic vung cua song.

Can két hop tinh todn cic van dé chat lugng nudc trong mua can ma ¢ ddy mo
hinh ¢6 h trg phan nghién ctru chét lugng nudc.

Can tinh toan va md phong tng véi du bao vé ngudén nude dén va nhu cau ding

nudc trong tuong lai.
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LUU LUQNG LON NHAT TUNG THANG TRONG NAM TRAM NONG SON

Pon vi : m3/s
Nam | | |10 [wmlwv| Vv |wv \f' Vl” IX | X | X1 | xn Q)Ta
1977 | 350 | 217 | 333 | 106 | 127 | 44 | 86 | 199 | 416 | 1940 | 4050 | 497 | 4050
1978 | 979 | 167 | 200 | 93 | 864 | 162 | 489 | 236 | 2240 | 2340 | 3060 | 2120 | 3060
1979 | 293 | 178 | 80 | 71 | 386 | 2030 | 218 | 386 | 345 | 3470 | 3380 | 651 | 3470
1980 | 249 | 159 | 82 | 91 | 275 | 278 | 315 | 234 | 730 | 2950 | 6820 | 468 | 6820
1981 | 330 | 218 | 103 | 95 | 385 | 329 | 218 | 143 | 954 | 5730 | 5630 | 3010 | 5730
1082 | 361 | 192 | 82 | 126 | 74 | 272 | 242 | 129 | 2800 | 414 | 1880 | 226 | 2800
1983 | 202 | 79 | 54 | 37 | 98 | 413 | 98 | 275 | 206 | 7660 | 5720 | 590 | 7660
1084 | 251 | 185 | 91 | 185 | 331 | 1360 | 124 | 81 | 135 | 7440 | 4600 | 1950 | 7440
1085 | 364 | 253 | 94 | 196 | 514 | 486 | 80 | 133 | 1020 | 2070 | 5040 | 4780 | 5040
1086 | 360 | 225|119 | 67 | 1870 | 188 | 63 | 115 | 132 | 4540 | 1800 10010 10010
1987 | 384 | 409 | 505 | 93 | 87 | 281 | 83 | 199 | 664 | 186 | 3790 | 515 | 3790
1088 | 290 | 215 | 142 | 110 | 317 | 221 | 286 | 63 | 642 | 4640 | 2640 | 945 | 4640
1089 | 912 | 248 | 288 | 108 | 3290 | 213 | 469 | 256 | 482 | 905 | 1950 | 535 | 3200
1990 | 258 | 131 | 131 | 137 | 247 | 143 | 194 | 200 | 457 | 5840 | 7900 | 546 | 7900
1991 | 298 | 475 | 592 | 538 | 421 | 124 | 234 | 206 | 30 | 3720 | 3250 | 1580 | 3720
1992 | 382 | 155 | 91 | 81 | 205 | 174 | 154 | 350 | 454 | 6220 | 3040 | 240 | 6220
1993 | 502 | 156 | 131 | 126 | 121 | 186 | 103 | 46 | 170 | 4380 | 3670 | 3450 | 4380
1994 | 385 | 229 | 546 | 99 | 152 | 222 | 73 | 155 | 2040 | 6580 | 1710 | 1710 | 6580
1995 | 3006 | 230 | 126 | 61 | 75 | 122 | 165 | 261 | 670 | 5450 | 5990 | 2090 | 5990
1996 | 568 | 375 | 136 | 123 | 1040 | 293 | 174 | 91 | 1530 | 7300 | 7460 | 4750 | 7460
1997 | 396 | 160 | 99 | 144 | 343 | 244 | 206 | 101 | 6500 | 2090 | 5850 | 984 | 6500
logg | 157 | 102 | 53 | 37 | 154 | 90 |173| 63 | 959 | 2100 10060 3360 10060
1999 | 1250 | 403 | 531 | 648 | 674 | 352 | 200 | 153 | 264 | 2860 | 9890 10060 10060
2000 | 1070 | 555 | 177 | 655 | 552 | 433 | 740 | 3630 | 426 | 6340 | 6240 | 1670 | 6340
2001 | 642 | 596 | 647 | 144 | 827 | 209 | 103 | 346 | 139 | 6600 | 450 | 3210 | 6600
2002 | 456 | 152 | 81 | 91 | 209 | 151 | 54 | 649 | 2610 | 4360 | 1840 | 954 | 4360
2003 | 342 | 155 | 101 | 98 | 217 | 242 | 83 | 106 | 680 | 6680 | 15 | 2350 | 6680
2004 | 575 | 166 | 136 | 170 | 20 | 2180 | 191 | 404 | 1630 | 2190 | 9350 | 2690 | 9350
2005 | 234 | 179 | 128 | 73 | 70 | 149 | 79 | 133 | 3030 | 6120 | 4500 | 3190 | 6120
2006 | 849 | 517 | 352 | 157 | 186 | 143 | 230 | 452 | 933 | 3210 | 1880 | 5990 | 5990
2007 | 1360 | 244 | 182 | 95 | 517 | 195 | 108 | 569 | 337 | 5380 10060 3700 10060
2008 | 363 | 308 | 216 | 210 | 1700 | 251 | 161 | 158 | 388 | 6170 | 5190 | 1360 | 6170
2009 | 2090 | 217 | 191 | 424 | 564 | 314 | 216 | 210 | 9000 | 4140 | 3960 | 808 | 9000
2010 | 814 | 143 | 103 | 107 | 116 | 121 | 520 | 850 | 1010 | 2950 | 8250 | 495 | 8250
(2132 | 839 | 692 | 559 | 1702 | 1261 | 693 | 1167 | 4402 | 1449 | 1619 | 8211 | 1619
Téng| 2 | 3 | 3 | 4| 8 | 5 | 2| 2 | 3 | 6 | 95 | 4 | 95
Bqua
n | 627 | 247 | 204 | 165 | 501 | 371 | 204 | 343 | 1205 | 4264 | 4765 | 2415 | 4765
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1060 | 1060 | 1060
Max | 3006 | 596 | 647 | 655 | 3290 | 2180 | 740 | 3630 | 9000 | 7660 0 0 0
Min | 157 | 79 | 53 | 37 | 20 90 | 54 | 46 30 186 15 226 | 226
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LUU LUQNG BINH QUAN TUNG THANG TRONG NAM TRAM NONG SON

Pon vi : m3/s

< VIl
Nam | | i u [ 1v i v | Vvl |Vl I IX | X Xl | Xl | Qtb
1977 | 212 1142 | 116 | 66 | 50 | 31 | 34 | 52 | 111 | 267 | 958 | 230 | 189
1978 | 342 | 117 | 101 | 68 | 181 | 95 | 122 | 81 | 304 | 356 | 715 | 579 | 255
1979 | 182 | 100 | 60 | 48 | 100 | 292 | 107 | 86 | 71 | 380 | 664 | 344 | 203
1980 | 154 | 105 | 64 | 54 | 86 | 142|111 | 111 | 309 | 786 | 1300 | 283 | 292
1981 1189|135 | 79 | 65 [ 121 1136 | 99 | 61 | 98 | 1240|1590 | 836 | 387
1982 | 211 | 114 | 67 | 72 | 47 | 84 | 56 | 47 | 218 | 141 | 254 | 123 | 119
1983 | 105| 62 | 43 | 28 | 39 | 66 | 54 | 106 | 88 | 636 | 1065 | 310 | 217
1984 | 181 | 124 | 69 | 59 | 92 | 133 | 59 | 41 | 54 | 499 | 857 | 599 | 231
1985 | 216|125 | 75 | 62 | 106 | 70 | 44 | 49 | 118 | 373 | 1100 | 804 | 262
1986 | 257 | 137 | 87 | 56 | 118 | 83 | 46 | 55 | 46 | 807 | 494 | 1065 | 271
1987 | 238 | 141 | 134 | 65 | 49 | 88 | 52 | 60 | 247 | 96 | 826 | 287 | 190
1988 | 193 | 124 | 88 | 64 | 114|109 | 96 | 50 | 117 | 920 | 597 | 377 | 237
1989 | 414 | 183 | 137 | 76 | 186 | 135 | 114 | 122 | 162 | 196 | 423 | 280 | 202
1990 | 142 1108 | 84 | 56 | 94 | 77 | 65 | 83 | 115 | 1272 | 1133 | 353 | 298
1991 | 177 | 151 | 142 | 170 | 136 | 74 | 72 | 79 | 103 | 637 | 477 | 612 | 236
1992 | 241 | 118 | 70 | 49 | 54 | 71 | 41 | 102 | 138 | 1106 | 804 | 440 | 270
1993 1197|104 | 76 | 63 | 66 | 65 | 61 | 34 | 65 | 612 | 578 | 1086 | 251
1994 | 2131107 | 94 | 61 | 68 | 65 | 40 | 43 | 250 | 413 | 459 | 502 | 193
199511791130 | 73 | 43 | 40 | 53 | 66 | 90 | 167 | 1121 | 1273 | 750 | 332
1996 | 254 | 202 | 103 | 79 | 193|145 | 89 | 54 | 172 | 1369 | 2196 | 1079 | 494
1997 | 243 | 127 | 76 | 77 | 110| 91 | 89 | 47 | 529 | 307 | 712 | 285 | 224
1998 | 108 | 68 | 41 | 28 | 41 | 27 | 35 | 31 | 163 | 377 | 2036 | 974 | 327
1999 | 480 | 258 | 184 | 180 | 243 | 202 | 105 | 80 | 96 | 543 | 1850 | 1557 | 481
2000 | 340 | 246 | 119 | 150 | 203 | 163 | 127 | 223 | 122 | 988 | 1522 | 878 | 423
2001 | 314 | 168 | 152 | 87 | 188 | 93 | 63 | 134 | 78 | 549 | 524 | 597 | 246
2002 | 233 1106 | 69 | 52 | 56 | 51 | 31 | 119|442 | 498 | 822 | 471 | 246
2003 | 205|109 | 73 | 57 | 58 | 65 | 51 | 46 | 151 | 947 | 927 | 580 | 272
2004 | 250 | 127 | 92 | 70 | 61 | 143 | 76 | 143 | 147 | 377 | 1130 | 530 | 262
2005|164 | 92 | 72 | 51 | 47 | 48 | 41 | 37 | 233 |1180 | 891 | 1050 | 326
2006 | 339 | 213|129 | 86 | 79 | 60 | 61 | 103 | 190 | 471 | 309 | 811 | 238
2007 | 472 | 166 | 102 | 67 | 137 | 99 | 65 | 98 | 110 | 916 | 2230 | 592 | 421
2008 | 222 | 156 | 133 | 104 | 197 | 112 | 81 | 85 | 161 | 1090 | 1390 | 568 | 358
2009 | 590 | 161 | 106 | 174 | 221 | 116 | 99 | 79 | 947 | 621 | 827 | 285 | 352
2010 | 195|111 | 78 | 63 | 63 | 65 | 91 | 228 | 214 | 486 | 1600 | 263 | 288
Ton | 845 | 463 | 318 | 255 | 364 | 334 | 244 | 285 | 653 | 2257 | 3453 | 2038 | 959

g 0 4 8 2 7 9 0 9 6 6 4 1 5
Bqu

an | 249|136 | 94 | 75 |107| 99 | 72 | 84 | 192 | 664 | 1016 | 599 | 282
Max | 590 | 258 | 184 | 180 | 243 | 292 | 127 | 228 | 947 | 1369 | 2230 | 1557 | 684
Min | 105| 62 | 41 | 28 | 39 | 27 | 31 | 31 | 46 | 96 | 254 | 123 | 74
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LUU LUQNG NHO NHAT TUNG THANG TRONG NAM TRAM NONG SON
bon vi : m3/s

Nam | | i u v | v | V|Vl VIH IX | X | XI | Xl er]m

1977 | 136 | 112 | 79 | 45 | 30 | 22 | 19 | 15 | 38 | 64 | 100 | 136 | 15

1978 | 123 | 92 | 73 | 54 | 67 | 67 | 73 | 55 | 62 | 103 | 280 | 295 | 54

1979 | 119 | 72 | 46 | 37 | 46 | 82 | 66 | 48 | 40 | 53 | 143|181 | 37

1980 | 109 | 84 | 52 | 45 | 36 | 77 | 62 | 65 | 136|269 | 383 | 184 | 36

1981 | 142 | 102 | 58 | 52 | 55 | 75 | 65 | 33 | 30 | 66 | 512 | 325 | 30

1982 | 146 | 82 | 52 | 54 | 33 | 36 | 31 | 26 | 75 | 8 | 82 | 80 | 26

1983 | 81 | 51 | 34 | 22 | 27 | 21 | 30 | 47 | 52 | 72 | 320|220 | 21

52-
1984 137 | 87 3 43 | 44 | 53 | 40 | 31 | 29 | 47 | 179 | 278 29

1985|150 | 92 | 51 | 41 | 51 | 37 | 34 | 26 | 25 | 125|178 | 329 | 25

1986 | 160 | 106 | 66 | 43 | 43 | 57 | 35 | 31 | 24 | 133|292 | 304 | 24

1987 | 156 | 99 | 79 | 44 | 35 | 38 | 32 | 25 | 39 | 62 | 98 | 185 | 25

1988 | 131 | 100 | 64 | 50 | 51 | 61 | 62 | 31 | 24 | 177|294 | 238 | 24

1989 | 244 | 139 | 102 | 60 | 53 | 98 | 69 | 57 | 73 | 101 | 104 | 160 | 53

1990 | 107 | 86 | 67 | 35 | 31 | 48 | 39 | 35 | 57 | 56 | 380|254 | 31

1991 | 131 | 99 | 84 | 87 | 84 | 51 | 44 | 42 | 53 | 121 | 204 | 277 | 42

1992 | 158 | 91 | 58 | 37 | 35 | 36 | 29 | 45 | 63 | 172 | 414 | 257 | 29

1993 | 126 | 78 | 58 | 51 | 48 | 41 | 45 | 29 | 34 | 52 | 142 | 380 | 29

1994 | 131 | 74 | 60 | 42 | 37 | 37 | 28 | 21 | 49 | 95 | 215|247 | 21

1995 1129 | 87 | 58 | 29 | 26 | 33 | 41 | 40 | 65 | 92 | 568 | 406 | 26

1996 | 145 | 137 | 80 | 63 | 65 | 100 | 59 | 44 | 52 | 109 | 498 | 31 | 31

1997 | 144 | 101 | 62 | 58 | 57 | 56 | 37 | 31 | 29 | 130|169 | 136 | 29

1998 | 82 | 54 | 33 | 25 | 23 | 22 | 22 | 23 | 29 | 112 | 159 | 407 | 22

1999 | 277 | 193 | 126 | 122 | 149 | 132 | 73 | 52 | 55 | 119 | 405 | 375 | 52

2000 [ 210 [ 154 | 93 | 82 | 96 [102| 83 | 71 | 85 | 80 | 247|530 | 71

2001 | 174 |115| 99 | 67 | 66 | 67 | 49 | 47 | 61 | 596 | 219 | 181 | 47

2002 {138 | 81 | 59 | 30 | 33 | 32 | 22 | 23 | 104 | 174 | 358 | 300 | 22

2003 {130 | 78 | 62 | 41 | 39 | 37 | 34 | 32 | 33 | 101 | 182 | 301 | 32

2004 | 160 | 103 | 64 | 49 | 43 | 37 | 48 | 68 | 60 | 88 | 131|224 | 37

2005|109 | 68 | 57 | 42 | 38 | 32 | 32 | 30 | 44 | 54 | 312 | 457 | 30

2006 | 184 | 152 | 91 | 67 | 51 | 46 | 34 | 43 | 64 | 122 | 128 | 126 | 34

2007 | 246 | 116 | 74 | 55 | 67 | 66 | 45 | 51 | 60 | 152 | 532 | 272 | 45

2008 | 169 130|101 | 76 | 84 | 72 | 59 | 60 | 72 | 130 | 320 | 285 | 59

2009 | 223 | 113 | 83 | 95 | 106 | 66 | 60 | 54 | 72 | 320 | 246 | 170 | 54

2010 | 144 | 89 | 64 | 51 | 44 | 41 | 47 | 88 | 108 | 184 | 424 | 146 | 41

q 515|341 | 228 | 179 | 179 | 187 | 154 | 141 | 189 | 441 | 921 | 867 | 141
Tong | 1 9 / 0 0 3 8 8 5 7 8 7 8

Bqua
n |151 101 | 69 | 53 | 53 | 55 | 46 | 42 | 56 | 130 | 271 | 255 | 42

Max | 277 | 193 | 126 | 122 | 149 | 132 | 83 | 88 | 136 | 596 | 568 | 530 | 83
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| Min | 81 | 51 |33 | 22|23 |21 |22 |21 |24 |47 |8 |31 |21 |
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LUU LUQNG LON NHAT TUNG THANG TRONG NAM TRAM THANH MY
bon vi : m3/s

Nam | 1| lm ]| v |wv|vn VI“ X | x| xt | xn %T
1977 | 128 | 103 | 136 | 64 | 56 | 55 | 75 | 57 | 223 | 627 184 138 184
129 129

lo7g | 212 61 201 | 60 | 144|114 | 213|157 | *20 | 905 | 560 | 618 | '
1079 | 130 | 65 | 41 | 48 | 93 133 129 | 160 | 197 184 137 262 184
150 | 533 533

logo | 101 75 | 42 | 46 | 195|390 | 110 87 | 423 | 130 | °5° | 252 | >
1081 | 174 | 108 | 57 | 75 | 250 | 175 | 97 | 72 | 200 438 4(2)1 548 428
233 233

logy | 167106 | 65 | 96 | 64 | 80 |113| 42 | %30 | 253 | 572 | 75 | %O
1083 | 74 | 34 | 24 | 21 | 75 | 609 | 98 | 127 | 93 580 282 156 580
580 | 300 530

Loga | 107 | 79 | 51 102|230 | 715 | 110 | 154 | 152 | %00 | 3 |11 | O
1085 | 149 | 109 | 84 | 190 | 326 1(7)4 o1 | 93 | 430 | 765 138 181 138
356 203 | 356

logg | 147| 73 | 53 | 42 824 | 84 | 57 |122| 51 | °° | 604 | 200 | %
1087 | 152 | 98 | 86 | 45 | 56 | 71 | 34 | 236 | 402 | 88 282 197 282
206 | 144 206

logg | 123107 | 75 | 52 |131|128 131 57 | 230 | 20° | 10% | 354 | 2
1089 | 366 | 95 | 69 | 52 1(7)2 117 | 419 | 169 | 404 | 358 | 480 | 190 132
518 | 537 537

logg | 70 | 51| 36 | 52 | 215|122 | 118|239 | 440 | °c° | 37 | 320 | >
1001 | 127 | 112 | 140 | 122 | 97 | 93 | 206 | 207 | 304 130 810 | 560 130
392 | 123 392

1oy | 152 66 | 66 | 43 | 188|110 | 77 |287 | 512 | %)% | 12° | ap2 | %
1993|150 | 76 | 65 | 69 | 62 | 138 | 66 | 69 | 136 | 980 lgl lgl 181
154 | 201 | 102 201

100 | 190 95 (126 95 | 94 110 102|110 | 12* | 20t | 102 | 503 | 2
1995 | 140 | 120 | 54 | 42 | 69 | 57 | 95 | 87 | 290 284 4(2)5 672 4(2)5
119 | 402 | 639 | 303 | 639

1096 | 242 | 160 | 69 | 115 | 466|184 | 98 |125| 0 | 0 | 0 | 0 | o0
1097 | 273 (120 | 90 | 155|194 | 99 | 94 | 53 | 348 | 692 | 150 | 372 | 348
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0 0 0
104 | 700 700

1098 | 66 | 51 | 35 | 55 | 87 |52 |56 | 67| 38| 0 | 0 |85 0
1999 204 | 493 | 270 | 493
475 | 217 | 339 | 193 | 363 | 449 | 217|130 | 126 | 0 | 0 | 0 | 0

242 201 | 420 | 114 | 420

2000 | 302 | 403 | 93 | 333|703 |312|575| 0 | 284 | 0 | 0 | 0 | 0
2001 | 333 | 206 | 183 | 129 | 238 | 104 | 98 | 235 | 106 3(1)0 2(2)9 636 3(1)0
137 137

2002|179 | 79 | 80 | 83 | 112 | 99 | 49 |438| 760 | 0 | 484 | 442 | 0
2003 255 | 464 464
141 | 93 | 67 [113 /139|117 |109| 75 | 355 | 0 | 0 |679| 0O

143 301 391

2o0s | 180 | 78 | 76 | 156 | 100 | 1% | 184 | 336 | 840 | 792 | 3 | 672 | %2
2005 301 | 338 | 129 338
83 | 65 | 53 |43 |44 | 86|93 |247] 0 | 0 | 0 | 731 o0

107 | 483 330 | 483

2006 | 277 | 180 | 138 | 120 | 120 | 71 |163/223| 0 | 0 |657| 0 | 0
2007 681 | 528 | 189 | 681
352100 | 81 | 70 |356|126| 90 |429| 247 | 0 | 0 | 0 | o0

240 | 153 240

Joog | 168 | 185|109 | 205 | 673 | 78 | 208 | 181 | 260 | 22° | 123 | 405 | %
2009 | 489 | 113 | 135 | 191 | 368 | 179 | 98 | 140 783 184 2(1)8 310 733
129 | 233 233

Jo10 | 261|104 | 83 128|104 | 01 | 227 372 | 279 | 129 | 233 | 366 | 23
Tén | 668 | 379 | 300 | 330 | 897 | 981 | 470 | 799 | 289 | 836 | 836 | 286 | 886
g | 4| 4|9 |5 |3|4|0|3]|62|30]2|65]| 27
Bqu 246 | 260 260
an | 197 [112| 91 | 100 | 264 | 289|138 | 235|852 | 0 | 7 | 843 | 7
172 [ 174 242 | 723 | 681 | 700 | 330 | 723

Max | 489|403 1339333 0 | 0 |55/ 0 | 0 | 0 | 0 | 0 | 0
Min | 66 | 34 | 24 | 21 | 44 | 52 | 34 | 42 | 38 | 88 | 480 | 75 | 480
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LUU LUQNG BINH QUAN TUNG THANG TRONG NAM TRAM THANH MY

Pon vi : m3/s
g} Vil
Nam | || 1L |0V |V VE VD ST IX | X | XE X Qtb
1977 | 80 | 61 | 49 | 34 | 28 [ 25 | 23 | 30 | 51 | 80 | 314 | 80 | 71
1978 | 81 | 44 | 48 | 35 | 51 | 39 | 52 | 51 | 175|162 | 244 | 242 | 102
1979 | 88 | 49 | 32 | 25 | 38 [162] 59 | 59 | 51 | 191 | 264 | 138 | 96
1980 | 74 | 52 | 32 | 26 | 42 | 93 | 57 | 49 | 131|328 | 602 | 165 | 137
1981 | 101 | 71 | 44 | 42 | 57 | 67 | 48 | 36 | 41 | 523 | 583 | 300 | 159
1982 | 120 | 70 | 45 | 44 [ 30 [ 38 | 31 | 25 [130| 61 | 83 | 43 | 60
1983 | 41 | 27 | 20 | 16 | 22 | 40 | 31 | 53 | 51 | 356 | 355 | 122 | 94
1984 | 83 | 63 | 42 | 40 | 45 | 69 | 34 | 42 | 48 | 271 | 378 | 206 | 110
1985 | 99 | 61 | 40 | 41 | 53 | 95 | 44 | 35 | 87 | 159 | 328 | 283 | 110
1986 | 108 | 61 | 42 | 33 | 62 | 39 | 34 | 41 | 31 | 313 | 196 | 348 | 109
1987 | 107 | 70 | 52 | 36 | 31 | 37 | 25 | 53 | 116 | 52 | 249 | 122 | 79
1988 | 85 | 61 | 46 | 35 | 47 | 48 | 55 | 35 | 57 | 443 | 287 | 186 | 116
1989 | 157 | 70 | 52 | 34 | 93 | 64 | 62 | 56 | 68 | 81 | 130 | 101 | 81
1990 | 50 | 39 | 33 | 26 | 58 | 37 | 32 | 46 | 70 | 689 | 581 | 200 | 155
1991 | 90 | 64 | 53 | 52 | 51 | 44 | 44 | 53 | 55 | 241 | 155 | 207 | 92
1992 | 94 | 53 | 38 | 28 | 37 | 46 | 34 | 87 | 84 | 511 | 365 | 175 | 129
1993 | 96 | 58 | 43 | 35 | 38 | 34 | 37 | 29 | 52 | 175 | 195 | 434 | 102
1994 | 111 | 60 | 48 | 45 | 45 | 39 | 44 | 46 | 156 | 150 | 217 | 210 | 98
1995 | 87 | 66 | 40 | 28 | 32 | 28 | 36 | 43 | 85 | 495 | 552 | 305 | 150
1996 | 131 | 95 | 53 | 46 | 80 | 85 | 60 | 51 | 145|615 | 906 | 582 | 237
1997 [ 175| 99 | 67 | 66 | 71 | 43 | 41 | 38 | 233 | 145 | 228 | 105 | 109
1998 | 54 | 39 | 28 | 24 [ 29 | 21 | 22 | 28 | 76 | 166 | 873 | 399 | 147
1999 | 216 [ 127 | 98 | 86 | 138|146 | 86 | 79 | 66 | 277 | 787 | 562 | 222
2000 | 171 | 132 | 65 | 91 | 119|101 | 108 | 174 | 112 | 440 | 664 | 435 | 218
2001 | 186 | 96 | 78 | 52 | 74 | 52 | 44 | 72 | 54 | 217 | 234 | 248 | 117
2002 | 107 | 62 | 50 | 46 | 47 | 45 | 41 | 95 | 236 | 224 | 263 | 192 | 117
2003 | 99 | 64 | 51 | 47 | 50 | 48 | 48 | 47 | 94 | 334 | 360 | 219 | 122
2004 | 103 | 58 | 46 | 45 | 42 | 96 | 54 | 83 | 92 | 124 | 323 | 169 | 103
2005 | 67 | 46| 40| 32| 31| 26| 36 | 48 | 194 | 367 | 312 366 | 130
2006 | 160 | 104 | 74| 60| 61| 44| 58 | 71 | 156 336 | 148 | 316 | 132
2007 | 165 | 78 | 54 | 43 | 74 | 57 | 44 | 62 | 59 | 440 | 922 | 279 | 190
2008 | 116 | 86 | 77 | 69 | 83 | 49 | 49 | 64 | 103 | 360 | 471 | 239 | 147
2009 | 216 | 88 | 67 | 78 [ 120 ] 66 | 52 | 49 | 506 | 296 | 408 | 180 | 177
2010 | 126 | 84 | 58 | 52 | 53 | 45 | 62 | 138 | 128 | 235 | 463 | 220 | 139
384 | 235 | 170 | 148 | 193 | 196 | 158 | 196 | 379 | 985 | 1343 | 837 | 435
Tong | 4 | 7 | 2 | 9| 1|6 | 5] 9] 1] 8 9 8 | 9
Bqua
n |113| 69 | 50 | 44 | 57 | 58 | 47 | 58 | 112 | 290 | 395 | 246 | 128
Max | 216 | 132 | 98 | 91 | 138|162 | 108 | 174 | 506 | 689 | 922 | 582 | 318
Min | 41 | 27 | 20 | 16 | 22 | 21 | 22 | 25 | 31 | 52 | 83 | 43 | 33
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LUU LUQNG NHO NHAT TUNG THANG TRONG NAM TRAM THANH MY
bon vi : m3/s

Nam | | i u v | v | V|Vl VIH IX | X | XI | Xl er]m

1977 | 57 | 48 | 37 | 27 | 20 | 18 | 18 | 18 | 21 | 32 | 34 | 53 | 18

19/8 | 51 | 38 | 31 | 28 | 31 | 26 | 31 | 31 | 35 | 62 | 127 | 136 | 26

1979 1 61 | 37 | 25 | 22 | 23 | 23 | 37 | 33 | 28 | 34 | 71 | 80 | 22

1980 | 54 | 42 | 25 | 19 | 22 | 34 | 37 | 29 | 37 | 120|207 | 126 | 19

1981 | 79 | 55 | 34 | 33 | 31 | 32 | 34 | 26 | 24 | 25 | 237 | 160 | 24

1982 | 86 | 54 | 37 | 35 | 23 | 23 | 20 | 20 | 39 [ 35 | 40 | 31 | 20

1983 | 34 | 23 | 17 | 15 | 15 | 14 | 19 | 30 | 37 | 37 |142]| 93 | 14

1984 | 68 | 49 | 33 | 27 | 27 | 40 | 23 | 28 | 26 | 41 | 106 | 128 | 23

1985 | 75 | 46 | 32 | 27 | 28 | 25 | 30 | 28 | 30 | 70 | 92 | 154 | 25

1986 | 73 | 47 | 34 | 27 | 27 | 29 | 26 | 27 | 23 | 57 | 118|139 | 23

1987 | 74 | 56 | 39 | 28 | 24 | 24 | 19 | 19 | 34 | 35 | 45 | 88 | 19

1988 | 62 | 50 | 33 | 28 | 30 | 28 | 28 | 25 | 11 | 81 | 173|133 | 11

1989 | 95 | 56 | 38 | 28 | 27 | 42 | 34 | 35 | 33 | 38 | 45 | 60 | 27

1990 | 43 | 34 | 28 | 21 | 20 | 27 | 21 | 21 | 34 | 40 | 216|127 | 20

1991 | 70 | 52 | 40 | 35 | 36 | 32 | 33 | 35 | 33 | 56 | 86 | 104 | 32

1992 | 63 | 44 | 32 | 22 | 23 | 25 | 22 | 41 | 42 | 81 | 186 | 125 | 22

1993 | 69 | 46 | 35 | 30 | 26 | 23 | 26 | 23 | 29 | 41 | 62 | 177 | 23

1994 | 71 | 46 | 39 | 35 | 33 | 32 | 34 | 35 | 42 | 54 | 94 | 120 | 32

1995 | 64 | 48 | 34 | 23 | 21 | 20 | 24 | 25 | 43 | 41 | 254 | 178 | 20

1996 | 86 | 69 | 42 | 37 | 40 | 53 | 43 | 39 | 42 | 90 | 207 | 260 | 37

1997 | 114 | 82 | 54 | 48 | 44 | 33 | 26 | 30 | 25 | 73 | 81 | 63 | 25

1998 | 45 | 35 | 24 |192 | 19 | 14 | 13 | 17 | 24 | 66 | 80 | 192 | 13

1999 | 133 | 93 | 66 | 66 | 71 | 88 | 62 | 58 | 56 | 69 | 246 | 231 | 56

2000 | 113 | 85 | 52 | 50 | 57 | 57 | 60 | 52 | 76 | 67 | 193|329 | 50

2001 [ 113 | 72 | 59 | 43 | 43 | 42 | 36 | 36 | 41 | 41 | 98 | 81 | 36

2002 | 75 | 52 | 46 | 41 | 39 | 39 | 37 | 39 | 85 | 116|164 | 145 | 37/

2003 | 73 | 53 | 46 | 40 | 40 | 35 | 38 | 40 | 40 | 72 | 91 | 133 | 35

2004 | 70 | 49 | 40 | 36 | 35 | 32 | 37 | 44 | 46 | 57 | 55 | 718 | 32

2005 | 52 | 39 | 34 | 27 | 24 | 20 | 21 | 29 | 52 | 66 | 142|209 | 20

2006 | 103 | 88 | 57 | 45 | 38 | 32 | 41 | 45 | 66 | 111 | 93 | 91 | 32

2007 [ 101 | 61 | 45 | 38 | 44 | 43 | 34 | 39 | 39 | 75 | 287|143 | 34

2008 | 92 | 70 | 59 | 47 | 52 | 36 | 31 | 39 | 58 | 86 | 161|157 | 31

2009 [ 115 | 69 | 55 | 50 | 63 | 43 | 37 | 34 | 42 | 179|184 | 140 | 34

2010 [ 105 | 68 | 49 | 40 | 34 | 28 | 30 | 51 | 78 | 110 | 241 | 145 | 28

q 263 | 185 | 134 | 130 | 112 | 111 | 106 | 111 | 137 | 225 | 465 | 460 | 106
Tong | 9 3 8 8 6 1 0 9 0 4 8 7 0

Bqua
n 78 | 55 | 40 | 38 | 33 | 33 | 31 | 33 | 40 | 66 | 137 | 136 | 31

Max | 133 | 93 | 66 | 192 | 71 | 88 | 62 | 58 | 85 | 179 | 287 | 329 | 58
Min | 34 | 23 | 17 | 15 | 15 | 14 | 13 | 17 | 11 | 25 | 40 | 31 | 11
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