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NGHIEN CUU TINH TOAN XAM NHAP MAN
~ TREN HE THONG SONG VU GIA-THU BON
CO XEI' TOI ANH HUONG CUA BIEN POIKHi HAU

PGS.TS. Nguyén Tang Phong, ThS. T ViétThing
Vien Khoa hoc Thuy loi Viet Nam

ThS. Nguyén Vin Dai

Vien Khoa hoc Khi twong Thiy van va Méi truong

Tom tat: Xam nhdp man la_mot trong nhitng thach thic lon cho cac tinh m ién Tmng Viét Nam,

ddc biét né cé xu hudng tram trong hon dudi tic dong cia bién doi khi hdu. Bai viét gici thiéu
két qua nghzen ciru danh gid va dy bdo tinh hinh xdm nhdp man trén hé thong séng Vi Gia —
Thu Bon sir dung m 6 hinh MIKE 11. Nghién cim s dung bo 6 liu nam 1999, 2003 va so liéu
dw bdo theo kich ban bién doi khi hgu B2 do bé Tai Nguyén va Moi z‘mo‘ngxay dung dé tinh todn
m 6 phong xdm nhdp man theo 03 kich ban thoi ky 1980-1999, 2020-2039 va 2040-2059. Kétqua
nghzen ctru cho thqy khoang cach xam nhdp man vao trong song lon nhdt ng voi do man 4%o
tai song Vu Gia va Thu Bon la 23km va 19km. Boi voi thoi ky 2020-2039 va 2040-2059, khoang
cach xam nhdp man lon nhat ¢é su thay doi dang ké so véi thoi ky nén 1980-1999. Sw thay doi
nay dwoc dy bdo lon nhdt trén séng Truwong Giang voi khoang cich tang tén 3km.

Tir khoa: Xam nhdp man, Vu Gia - Thu Bon, MIKE 11

Summary. Salinity instusion is a big challenge for provinces in the central of Vietham,
especially this is getting more serious under impacts of climate change. The report introduces a
study of salinity intrusion on Vu Gia — Thu Bon River basin, applied MIKE 11 model. A data set
of 1999 2003 and forecasted data in B2 scenario on cim ate change for Vietnam introduced by
the Ministry of Natural Resources and Environment is used in this study to simulate salinity
intrusion for 03 periods of 1980-1999, 2020-2039 and 2040-2059. Results show that the
remarkable distance of 4%o salinity intrusion is reported at Vu Gia and Thu Bon Rivers of 23km
and 19km respectively. In the period 2020-2039 and 2040-2059, there is a noticeable change in
terms of salinity intrusion distances compared to that in the period 1980-1999, with the highest
difference forecasted on Trmong Giang River with 3km in difference.

Key words: Salinity intrusion, Vu Gia - Thu Bon river basin, MIKE 11

GIOI THIEU CHUNG

Hé théng sﬁng Vu Gia - Thu Bon 1a hé théng
song 16n & vung Duyén hai Trung Trung Bo ¢o
tongluongnuoc 120 ty m’/nam. Toan bo lru
vyc nam ¢ suon Pong cta day Truong Son co
dién tich lw vuc: 10.350 km” , trong do dién
tich na}m 0 tinh Kon Tum: 560,5 km~, con lai
chu yeu thudc dia phan tinh Quing Nam va
Thanh ph6 Pa Ning.

Tu nam 2000 téi nay, nhiéu ving trong lueu
vuc song Vu Ga — Thu Bon lién tuc chiu anh

Nguoi phan bién: TS. Nguyén Thanh Hiing
Ngay nhan bai: 13/6/2013 -Ngay thong qua phan bién:
17/7/2013 - Ngay duyé dang: 25/9/2013

huong cta xdm nhdp min. Nguon nudc trén
trén cic song Vinh Di¢n va Cau Lau (ving ha
luu Thu Bon) vio mua kiét (tir thang 01 dén
thang 08) li€n tuc bi nuéc man xam nhap sau,
Vol nong do man ngay cang 16n, thoi gian xudt
hién ngay cang sém da giy anh hudéng nghiém
trong dén viéc cap nudc cho san xuat nong
nghi¢p va sinh hoat cua nhan din cic huyén
Duy Xuyén, Di¢n Ban, thanh phd Hoi An, tinh
Quang Nam va cdp nude sinh hoat cho thanh
phd Pa Néing [6].

Dé co thé d& xuit dugc cac giai phap tng phod
véi tinh hinh nhim mén cho hién tai va tuong
lai trén luu vyc song Vu Gia - Thu Bon phuc
vu cho cong tac quy hoach va phat trlen kinh
té x4 hoi vung lru vuc séng ndy, yéu ciu dit
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ra [d phai tinh toan dirgc céac sO liéu vé xam
nhap man tuong tmg. Bai bdo trinh bay mot
sb két qua chinh trong viéc tng dung mo hinh
MIKE 11 tinh toan xdm nh&p man cho luu vire
song Vu Gia — ThuBon.

I.. PHUONG PHAP NGHIEN CUU VA SO
LIEU SU DUNG

1. Phwong phap nghién ctru

Phuong phap khao sat thuc dia: Nhom nghlen
ctru da tién hanh do dac va thu thap cac sb liéuvé
dia hinh, cong trinh, khi tuong, thiy van va xam
nhap man ving luu vic séng Vu Gia — Thu Bon.
Phuong phap mo hinh todn: Sau khi da co b
sO liéu day da, nhom nghién ciru ing dung mé
hinh MIKE 11 tinh todn xdm nhap mén cho h¢
thong song Vu Gia — Thu Bon.

2. Tai li¢u sir dung cho tinh toan
Tai liéu dia hinh long song

M4 hinh st ding 137 mat cit ngang hé théng
song Vi Ga — Thu Bon. Cic mit cit ngang
nay dugc do dac vaonam 1997 va nam 2010.
b. Bién cia mo hinh

Bien trén cua m 6 hinh

Bién trén cia mo hinh bao gdm 2 bién mé ¢o
sb liéu luu hmng thuc do la tram thuy van
Thanh My trén song Vu Gia va tram thiy van
Néng Son trén song Thu Bon, va 6 bién dong
trén cic Ong Bung, Con, Ly Ly, Bach Pang,
Tam Ky va Ba Bau. Ngoai ra con c¢d 20 vi tri
gia nhap khu gitia trén cdc nhanh song. Do
khong o s liéu thuc do nén dong chay tai cac
bién dong va céac vi tri ga nhap khu gilia dwoc
tinh toan truc tlep tu luong muaroitrén 26 luu
vue khu gira bang md hinh mua dong chay va
duge lién két truc tiép vao mang thay luc.
Thong s ciia cac luu vyue khu giita dugc trinh
bay trong Bang 1.

Bang 1: Chi tiéu co ban cua cic beu wee gia nhdp khu gitta

TT Tén luu vue Dgal;t;dl NHhip vao song V”lfi:" gianhip (glgn
1 BUNG 217.3 Bung 0 10
2 CON 583.6 Con 0 10
3 HUONGAN 250.2 Ly Ly 0 10
4 N.VTROI 372.7 Bach Bang 0 10
5 TAMKY_ OLD 245.3 Tam Ky 0 10
6 BABAU 66.9 Ba Bau 0 10
7 VUGIA1 (HOIKHACH) 95.5 VuGia 12860 12860
8 VUGIA2 (CAU HANHA) 104.8 VuGia 22800 27600
9 VUGIA3 (AINGHIA) 83.6 VuGia 36360 37300
10 VUGIA4 24.7 VuGia 47800 48000
11 VUGIAS 44.3 VuGia 60760 60760
12 TUYLOAN 270.8 VuGia 61900 61900
13 VUGIA6 49.1 VuGia 65380 70680
14 LATHO-QUAGIANG 38.2 La Tho - Qua Giang 100 15900
15 VINHDIENI 43.5 VinhDién 4390 14700
16 VINHDIENI 40.2 VinhDién 14900 22500
17 THUBONI (HO TRUNG LOC) 77.2 ThuBon 5440 5440
18 THUBON2 (HO KHETAN) 96 ThuBon 1959 19590
19 THUBON3 (GIAOTHUY) 130.1 ThuBon 15960 23380

20 THUBON{4 58.4 ThuBon 30880 37800

21 THUBONS 81.3 ThuBon 46780 52160

22 THUBONG6 39.7 ThuBon 60630 60630

23 BARENI1 124.8 Ba Rén 2860 13350

24 BAREN2 92.4 Ba Rén 14980 2233¢

25 TRUONGGIANG 153.2 Truong Giang 100 53300

26 TAMKY | 71.4 Tam Ky 7700 18000
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Bién duwoi mo hinh

Bién dudi cia md6 hinh thuy lyc la qua trinh
muc nudc theo thoi gan Z=f(t) tai Cira Han
(ldy theo bién triéu tai ban dao Son Trd) va
ctra Pai, ctia L& (lay theo bién triéu tai tram
Thu Bon). Thoi ky nén bién dueéi duoc ly
theo sb liéu thuc do, vdi cac kich ban khac co
tinh dén anh huong cua bién doi khi hiu thi
bién dudi dirgc 14y theo két qua mo phong vé
kich ban nudc bién ding.

c. Tai liéu khi twong thity vin

Tai liu khi tuong: Tinh toan dy bdo xam nhép
man cho thoi ky 2020-2039 va 2040-2059, mo
hinh st ding 0 liéu khi tuong theo Kich béan
B2 — Kich ban Bién d6i khi hau, nudc bién
dang cho Viét Nam do B9 Tai nguyén va Moi
truong ban hanh nam 2012.

Tai liéu thuy van gém: lovu lwgng thuc do tai
cac tram thuy van, muc nudc tridu tai bién
dudi va cic sb licu luu lrong, muc nudc tai
cac vi tri kiém tra trong tran I hi¢u chinh va
kiém dinh.

d. Tai ligu vé dap ding

Trén hé théng song Vi Ga — Thu Bon ¢6 kha
nhiéu ddp ding trén song chinh lam nhiém vu
ngin min va ding nuéc tao ngdn cho cac
tram bom dién phia thuong luu vao mua kit
nhu dap ding An Trach, ddp ding Bau Nit,
dap dang Bich Bac, dap dang Duy Thanh.

I. SO PO TINH TOAN THUY LUC

Hi nh 1: Sor do tinh todn thuy lbrc cho hé thong song
Vu Gia — Thu Bon
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II. HIEU CHINH VA KIEM PINH MO HINH
a. Higu chinh mo hinh

Pé ¢co thé tinh toan xdm nhdp man can ¢ bd
thong sb mo hinh thiy lyc mua kiét 1am co s¢
tinh toan. De c6 thé tinh toan thiy luc cho mua
kiét, b sb litu dong chay ki€t tur thang 1 dén
thang IV nam 1999 ’di,rqc stt dung dé hiéu
chinh tim ra b9 théngso mo hinh.

Ket qm tinh toan dong chay ki¢t duoc danh gia
bang s6 liéu muc nude thuc do tai cic tram Hoi
An va Cam Lé. Ké& qua so sinh dudng qua
trinh muc nudce tinh toan va thuc do taicic tram
Ho6i An va Cam Lé (Hinh 2 va Hinh 3). Két qua
danh ga twong quan gita muc nuGe tinh toan
va thuc do tai cac tram nay bang chi tiéu Nash-
Sutcliffe dirgc trinh bay trong Bang 2.

Bang 2: Panh gid két qua hiéu chinh bing chi tiéu

Nash-Sutcliffe
TT | Tram thiy vin Song | Nash-Sutcliffe
1 Cam Lé& Vu Gia 0,85
2 Ho6i An Hbi An 0,91

Tu ké qua hiéu chinh mé hinh cho thay sai sb
gilia. myc nuéc thyc do va tinh toan tai hai
tram Hoi An va Cam L& vdi chi sb NASH dat
kha cao tuong tng voi 0,85 va 0,91.

Hinh 2: Myc nude tinh toan va thuc do tai tram
Hoi An (1999

Hinh 3: Muc nuoc 7tz'nh todn i thue do tai tram
Cam Lé (1999)
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b. Kiém dinh mé hinh

Tir by thong s6 mo hinh thily lyc da duoe hiéu
chinh & trén, sir dingbd 0 liéu thoi ky kiét tir
thang III dén thang IV nam 2003 dé kiém dinh.
Két qua tinh toan kiém dinh by thong 5 mod
hinh dugc danh ga bang so liéu muc nudc

duoc thé hién ¢ cac Hinh 3 va 4. Két qua danh

gida tuong quan gita muc nudc tinh toan va

thyc do tai cac tram nay lﬁng chi tiéu Nash-

Sutcliffe dirgc trinh bay trong Bang 3.

Bang 3: Panh gid két qua kiém dinh bang chi tiéu
Nash-Sutcliffe

thuc do tai cac tram Hoi An va Cam L&. Két TT Tramq thiy van| Séng Nash-Sutcli ffe
qua so sanh dirong qud trinh muc nudc tinh 1 Cam L¢ Vu Gia 0,82
toan va thuc do taicic tram Hoi An va Cam Lé 2 Hoi An Hoi An 0,91

Hinh 4: Myc nudc tinh todn va thuc do tai tram Hoi

An (2003)

c. Tinh todn xdm nhdp mdn

Trong mua kiét, do d‘)ng ché}y tu: thu’qng luu
hé thong Vu Ga - ThuBon & vé han ché giy
nén hién tugng xam nhap man trén cac nhanh
song ph{a ha du. Do dac diézn ché do thuy luc,
thuy tricu phic tap nén dién bien xam nhap
man trén cac nhanh song khac nhau 1o rét.

Pé mo6 ta xam nhdp man trong mua kiét cho
vung ha du Vu Gia - Thu Bon, chon thoi ky tu

Hinh 5: Myc nudc tinh toan va thuc do tai tram
Cam Lé(2003)
thang III dén thang V2003, dy la thoi ky
kiét nhét trén hé théng dong thoi co sb lidu
quan tric d man tai mot sb tram chu yéu (Hoi
An, Ciu Lay Cau Vinh Pién, C6 Man) cho
phép hiéu chinh mé hinh t6t nhét.

Ké qu so sanh d méan 1on nhét thuc do va
tinh todn tai mot s tram thuy van va mot sO vi
tri co s6 liéu dd man thuc do trén hé théng Vu
Gia - Thu Bon duoc trinh bay trong Bang 4

Bang 4: Bo man lon nhat thue do va tinh todn tai mot sé vi tri trén song Vu Gia - Thu Bon

L. Po man thuc do P06 man tinh toan
Tram thiy van Gia tr Thd diem Gi Thoi diem
Hoi_An 21.48 16h 25/3/03 21.0 16h 25/3/03
Can Lau 0.06 16h 25/3/03 0.2 16 h 25/3/03
Cau Vinh Pi& 0 11h 5/4/03 0 11h 5/4/03
Cau C6 Man 9.37 16h 25/3/03 9.3 17h 25/3/03

Két qua so sanh & man lon nhét thuc do va
tinh todn tai mot sb vitricho théy sai sO khong
dang ké Nhu vay c6 thé thdy bo thong 0 cia
mo hinh tinh toan xam nhap man dam bao du
tin cdy d& 4p dung cho céac truong hop tinh
toan cho céc tran kiét khac.

II. KET QUA TiNH TOAN

1. Tinh toin xAm nhip mantheo cac kich ban

Dua vao bd thf)ngsé cia mo hinh tinh toan xam
nhdp man da dugc hiéu chinh va kiém dinh trén,
ching t6i da tién hanh tinh toan xAm nhip min
cho lwu wvirc song Vu Gia — Thu Bon, st dung
kich ban B2 tung véi cac thoi ky 1980-1999;
2020-2039 va 2040-2059, két qua nhu sau:
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Ring 5: Khodng cich xdm nhip min 16n nhdt tinh tir cika séng (m)

. . Thoi ky
TT T D
en song v man 19801999 2020-2039 2040-2059
T% 073 940 1037
1 Thanh Qujt
4 %
~ 1 % 17621 16500 16627
2 Vinh Bién 7 %o 13322 12320 12448
) 1 % 4408 4511 4560
3 La Tho - Qué Gid
? -Qua Gidng 4 %o 2644 259 2656
: 1 %o
4 Tam Ky 1% 19630 304 0333
- T % 14309 363 3717
> ThuBon 7 % 11534 10756 10807
. Ve Gia T % 22047 235 23632
4 %, 19410 20183 20045
7 Twong Giang 1 %o
(Thu Bén) 4 %o 34266 35157 35069
g Twong Giang 1 %o
(Tam K3) 1% 20044 73465 3300
) 54 Ren 1 % 7103 6571 6628
4 %, 3719 3678 3682

Su thay doi khoang cach xdm nhip min I6n nhét tinh tir cira séng gitra cac thoi ky duoc trinh
bay trong Bang 6.

Bing 6: Thay déi khodng cich xdam nhdp min Ién nhat tinh tir cita séng giitin cdc thoi ky (m)

T Tén sb PO i K/cich thay ddi so véi thoi ky 1980-1999
en song v man 2020-2039 2040-2059

1 I O 1 %o 083 836

vt 4 %0

0 - -
2 Vinh Dién 1 %o 112 994
4 %o -1003 874
1 %o 103 151
3 La Tho - Qué Gién

0 -Qui Ging 4 %o 5] 12

1%

4 Tam Ky .
4 %o 843 743
‘ 1 %o 877 792

5 Thu Bén
4 % R -726
0,

) VG 1 %o 647 685
4 % 773 835

‘ 1 %

7 Truwng Gian hu Bon

g Giang (T ) 4 %o 891 303

1 %0

8 | Trwng Gi K3
rwong Giang. (Tam Ky)* 4 %o 3221 3056
1 %o 53 474
9 Ba Re

afen 4 % 41 37

* Cua song Truong Giang tinh tir song Tam Ky
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Mt sé nhin xét

Theo ké qua tinh toan, khoang cich xAm nhap
man 16n nhit tinh tir cira séng twong tng véi
cac dd man 1%o va 4%o, tai mot sd Ong trong
hé thong sdng Vu Gia - Thu Bén c6 su thay
doi kha 16n gita cac thoi ky. Khoang cach
xam nhap man 1én nhit trén hau hét cac song,
trong hai thoi ky 2020-2039 va 2040-2059 d&u
giam so voi thoi ky 1980-1999 do trong hai
thoi ky nay co thém nhiéu hd chia duge xay
dung da dleu tiét lam tang dong chay tur phia
thuong ngwn vao mia kiét nén man duoc dy
i vé phia cia song Riéng dbi véi song Vu
Gia, tinh toan cho thay xdm nhap mn sau hon
dugc du bao trong hai thoi ky 2020-2039 va
2040-2059 so véi thoi ky 1980-1999. Bicu nay
c6 thé do ho thuy dién PakMi4 sau khi phat
dién da chuyén nudc tir hé théng song Vu Ga
sang hé thong song Thu Bon dn téi lugng
dong chiay mua kiét trén hé thong séng Vi Ga
trong hai thoi ky 2020-2039 va 2040-2059 bi
giam. Co mot sd nhanh séng thudc ha luu song
Vu Gia khoang cach xdm nhdp man giam, do
13 d cic nhinh song nay & diroc cip mot
luong nudc kha 16n tir song Thu Bon & phia ha
luu.

Trén song Thanh Quyt, @ man nhd hon 4%o
nén chi danh gid cho @ mén 1%o, khoang cich
x4m nhdp min 16n nhat trong thoi ky 2020-
2039 va 2040-2059 giam tuong ung 983m va
886m so voi thoi ky 1980-1999.

Trén song Vinh Bi¢n, khoang cdch xam nhép
man I6n nhat trong thoi ky 2020-2039 giam

1122m (1%0) va 1003m (4%o), thoi ky 2040-
2059 giam 994m (1%o) va 874m (4%o) so voi
thoi ky 1980-1999.

Trén song La Tho - Qua Giéang khoang cach
x4m nhap min 16n nhat trong thoi ky 2020-
2039 tang 103m (1%o) va giam 51m (4%o), thoi
ky 2040-2059 tang 151m (1%o) va 12m (4%o)
so voi thoi ky 1980-1999.

Trén song Tam Ky, khoang cidch xam nhép
man 16n nhat trong thoi ky 2020-2039 ting
834m (4%o), thoi ky 2040-2059 tang 743m
(4%o) so voi thoiky 1980-1999.

Trén song Thu Bdn, khoang cich x4m nhap
man I6n nhat trong thoi ky 2020-2039 giam
877m (1%o) va 778m (4%o), thoiky 2040-2059
giam 792m (1%o) va 726m (4%o) so voithoiky
1980-1999.

Trén sOng Truong Giang man xam nhdp tu ca
hai phia tir song Thu Bon va song Tam Ky va
c6 do min &u 16n hon 1%o nén chi d&nh gia
cho do man 4%o. Do trong tinh toan khoang
cach xam nhd madn coi phia song Tam Ky la
ctra song nhung do xam nhdp man tur ca hai
diu vao nén sy thay @i khoang cach xam
nhdp méan s€ tinh tu ca hai dau vao. Pdi vai
x4m nhap min tir phia song Thu Bdn, khoing
cach xdm nhdp man 1on nhit trong thoi ky
2020-2039 gam 891m, thoi ky 2040-2059
giam 803m so véi thoi ky 1980-1999.

Khoang cich xam nhap min 16n nhit tuong

ung voi cac do man khac nhau theo cac thoi ky
trén cac song dugc the hién trén Hinh 6.
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Hinh 6: Khoang cdach xim nhdp mdn theo ting thoi ky

Theo két qua tinh toan xam nhdp man trén hé
thdng séng Vu Gia - Thu Bdn cho thdy, trong
mua kiét, man xam nhdp khd siu vao trong
song nhat 1 séng Vi Ga. Trong thoi ky 1980-
1999, khoédng cac xdm nhap man lén nhét vao
trong song img voi do man 1 %o lén téi gin 23
km va tng vdi d0 méan 4 %o cling trén 19 km.
Trong ca hai thoi ky 2020-2039 va 2040-2059,
khoang cic xdm nhap man 16n nhat déu dat
gan 24 km tmg v6i do man 1 %o va gin 20 km
ung voidd man 4 %o.

Mot s song khac cing 6 khoang cach xam
nhéap kha 16n nhu song Thu Bdn khoang 11,5
km ung véi do man 4 %o va 14,5 km ung voi
do man 1 %o, song Vinh Dién khoangl 3,3 km
ung voi d0 man 4 %o va 17,6 km tmg véi do
man 1 %o, song Tam Ky khodngl 9,6 km tng
voi dd man 4 %o. Pac biét, song Truong Giang
ndi séng Thu Bn va song Tam Ky chay song
song va sat ven bién nén man xam nhdp tur ca
hai ddu vao va khoang cach xdm nhap man 1on
nhét déu xap xi 20 km do min ing véi 4 %o.

D6i vé6i thoi ky 20202039 va 2040-2059, do

c6 nhiéu hd chtra duoc xdy dung & diéu tiét
dong chay vao mua can nén khoang cach xam
nhip man 16n nhit ting giam dang ké so véi
thoi ky nén 1980-1999. Sy thay ddi nay 16n
nhit trén séng Truong Gang, v6i khoang cich
tang trén 3km. Khoang cach xdm nhdp méan
trén song Vinh Di¢n ciing tang gam trén 1 km
trong thoi ky 2020-2039. Trén cac song khac,
sy thay doi nay cing déu dat gan 1km.

IV. KET LUAN

Bai bdo & trinh bay két qua nghién cru mo
phong xam nhap min cho hé thng sdng Vu
Gia - Thu Bon cho cic thoi ky thoi ky 1980-
1999; 2020-2039 va 2040-2059. Két qua nay
c6 thé ding tham khdo, hd tro cac cép chinh
quyén tinh Quang Nam va Thanh phd Pa
Néng d4nh gi4 ding tinh trang xAm nhap min
trén luu vyc song Vu Gia - Thu Bon phuc vu
cac hoat dong nhim giam thiéu cic tiac dong
tiéu cuc cua hién tugng nhiém min 1én céc
hoat dng dan sinh, KTXH trén Ivu vuc song
ndy. Bén canh d6, két qu nghién chu nay
ciing cung cép $ liéu dy bao vé tinh hinh
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nhiém main trén hru vyc song Vi Ga - Thu dong quy hoach KTXH ctia tinh Quang Nam
Bon cho céc thoi ky tuong lai, hd trg cac hoat  va Thanh phd Pa Néng,

TAI LIEU THAM KHAO
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