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Trong s6 nay
Nghién ctu & Trao dbi

Nguyén Thanh Son: Khoa Khi twong Thity vin va
Hai duong hoc, Truong Dai hoc Khoa hoc Tu nhién, Pai
hoc Qudc gia Ha N - Chiing dudng 20 nim phét trién va
trudng thanh v
L& Minh Nhat, Mai Kim Lién, Nguyén Khénh Toan
va Pham Thi Tra My: Mbi quan hé gifra thich tmg bién
61 khi hau va giam thiéu rii ro thién tai dudi goc nhin ton
thét va thiét hai
Nguyén Ky Phimg, Biti Chi Nam, Tran Tuén Hoang
va Nguyén Pinh Tuén: Xy dung dit lidu ban db ngép Iii
phuc vu hé tro ra quyét dinh trong linh v tai nguyén
nuéc Pdng bing séng Ciu Long
Pham Thi Len va Do Nguyén Khdi: Xay dung ban db
x6i mon dét hru v song Pdng Nai
Trin Thuc, Nguyén Xuén Hién, L& Quic Huy va
Poan Thi Thu Ha: Cip nhit xu thé thay dbi muc nude
bién khu vyc bién Vit Nam
Pio Tén Quy: Xay dymg md hinh todn md phoéng qua
trinh van chuyén bim cét trén luu vuc (Ap dung hm vuc
sudi sap thude tinh Son La)
Nguyén Thanh Hing, Nguyén Thi Thu Huyén va Vii
Pinh Cuong: Nghién cfru anh huong ciia hd chira thuong
ngudn dén cac dic trung thiy vén trén hé thong séng Ma
Ng6 Viin Manh, Nguyén Viin Khoa va Ban Ha Bing:
Gi6i thiéu hé théng cung cAp thong tin khi tuong thiry van
béng thiét bi di dong
Hoang Thi Thanh Thity, C4n Thu Vin va Nguyén
Hanh: Anh hudng ciia viéc khai théc titan dén ti nguyén
nudc mat tinh Ninh Thuén

Tong két tinh hinh khi tugng thity vin
Tém tit tinh hinh khi tuwong, khi tirong noéng nghi€p va

- thiy vén thang 8 nim 2015 - Trung tim Dy bo khi

tugng thity vin Trung wong va Vién Khoa hoc Khi
twong Thity viin va Bién d6i khi hiu

Théng béo két qua quan trc méi truong khong khi tai
mot 0 tinh, thanh phé théng 8 nim 2015 - Trung tim
Mang lwéi khi trgng thity vin va méi trudng



KHOA KHI TUQONG THUY VAN VA HAI DUONG HOQC,
TRUONG PAI HOC KHOA HQC TU NHIEN,
PAI HQC QUOC GIA HA NOI - CHANG DUONG 20 NAM
PHAT TRIEN VA TRUONG THANH

Nguyén Thanh Somn - Chit nhiém Khoa Khoa Khi trgng Thity vén va Hai dwong hoc
Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi

Nganh Khi turgng Thuy van va Hai duong hoc
thudc khoa Dia 1y - Dia chit Truzong Pai hoc
Tong hop Ha Noi ¢6 truyén théng dio tao tir nim
1966. Nam 1967 thanh 1ap B6 mén Khi tugng -
Hai duong, dén nim 1970 téch ra thanh hai bd
mdn Vit Iy khi quyén va Vit Iy thuy quyén va td
chirc dao tao lién tuc hé dai hoc chinh quy 4 - 5
ndm. Sau nim 1975, hai b mon nay ddi tén
thanh B6 mén Hai dwong va B mon Khi tugng.
Ném 1984, B6 mén Thuy van dugc thanh 14p,
hoan chinh co cAu nganh Khi twong Thity vin va
Hai duong hoc.

Théng 10 ndm 1995, truéc yéu ciu ciia s phat
trién, nganh Khi tuong, Thuy vin va Hai duong
hoc tach ra tir khoa Pia Iy - Dja chit dé thanh lap
Khoa Khi tugng Thiy van va Hai duong hoc voi
3 b moén: Khi twong, Thuy vin va Hai duong
hoc. Chii nhiém Khoa d4u tién 13 GS. TS. NGUT

Lé Dirc T6. Pén thang 3 nim 2004, thanh lap
thém 2 Phong thi nghiém: Nghién ctru Du béo
thoi tiét va khi hau va Nghién ciru Quén Iy bidn.

Trung tAm Pdng luc va M6i treong bién dugcra

doi tir niim 1997 chit yéu hoat dong trong linh vue
hai duong hoc, dén thang 12/2009 mé rong chitc
ning va d6i tén thanh Trung tAm Pong luc hoc
Thity khi Méi trudng va tach ra hoat ddng doc 1ap,
truc thude Truong. ‘

Vao nim 2014, mdt l4n nira Khoa lai tai ciu
trac theo dinh huéng dai hoc nghién ciru véi 3 bd
mon: Khi trong va Bién ddi khi hau, Thiy van va
Tai nguyén nuéce, Khoa hoc va Cong nghé Bién.

Trai qua gan 50 nim truyén théng dao tao, 20
nim thanh 1ap, phét trién va trudng thanh, Khoa
Khi tugng Thity vin va Hai duong hoc dd khong
ngirng 16m manh v& moi mit.

GS.TS. NGUT Lé Pirc Té, Chi
nhiém Khoa 1995-2000

GS.TS. NGND Trén Tan Tién,
Chui nhiém Khoa 2000 — 2009

PGS.TS. Nguyén Thanh Somn,
Chil nhiém Khoa 2009 - nay
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V& d6i ngii: Tai thdi diém thanh 1ap Khoa c6
20 c4n bd, nay da phét trién thanh d6i ngii gdm
33 c4n bd v&i 3 Gido su, 12 Pho Giéo su, 7 Tién
sy, 9 Thac s§ va 2 ctt nhan c6 kha ning dam
duwong nhitng nhiém vu truéc mét cia mot
truong dai hoc nghién ctru, 1a noi tdp hop dong
d4o cac chuyén gia hang diu trong ca nudc trong
linh vuc khi tugng, thiy van, hai duong va méi
trudng nudc — khong khi.

Vé do tao: Tir ndm 1966 dén nay nganh Khi
tuong Thily van va Hai duong hoc trude diy va
Khoa Khi tugng Thiy van va Hai duong hoc ngay
nay da dao tao dai hoc ca hai hé chinh quy va vira
hoc vira lam vai gﬁn 2000 sinh vién tt nghiép.
Tlr nim 1994 bat dAu dio tao sau dai hoc cac
nganh Hai duong hoc va Khi tuong, khi hiu hoc.
Pén nam 2004 bét du dao tao sau dai hoc nganh
Thuy van, hoan chinh vi€c dao tao 3 cép: dai hoc,
thac sTva tién s7 trong toan Khoa.

Hién nay Khoa dang quéan 1y va t§ chirc dao
tao 4 ma nganh béc dai hoc (Khi tugng hoc, Thiy
van, Hai dwong hoc va K§ thuat Bién) véi 7
khung chuong trinh dao tao theo chuén d4u ra: 4
khung chwong trinh dai hoc chuén, 3 khung
chirong trinh dai hoc chét lugng cao, 3 mé nganh
béc cao hoc va tién si (Khi tirgng va Khi hau hoc,
Hai duong hoc, Thity vin hoc). Chi tiéu tuyén
sinh dai hoc binh quén hang n&m la 150 sinh vién,
60 hoc vién cao hoc va 10 nghién ctru sinh.

Nhim néng cao chét Irong dio tao, Khoa rat
chtt trong dén cong téc bién soan va bién dich gido
trinh. Pén nay Khoa d4 bién soan, bién dich dugc
180 gido trinh, trong d6 d& xuft ban dugc hon 100
gido trinh, pht kin c4c churong trinh ddo tao dai
hoc. Vi vy hién nay, Khoa dimg dAu todn tradng
trong vi€c bién soan va bién dich gido trinh.

Viéc phéi hop dao tao véi cac co s& nghién
clru ngoai trudng ciing duge chii trong qua viée
t6 chirc cac dot thuc tap, thyc té cho sinh vién,
viéc chon d& tai va dic biét 1a méi céc nha khoa
hoc ngodi trudng hudng din cac khod ludn tbt
nghiép, luin van thac si va céc lun an tién si.
Dé tai ludin 4n, ludn vin va khoa luan t5t nghiép
du gén lién véi thuc tin.

TAP CHI KHi TUQNG THUY VAN

Viéc x8y dung cac phong thi nghiém chuyén
8, cac phong may tinh chit lwong cao da dugc diu
tir mot céch thich dang, tao diéu kién thudn loi cho
mdi trudng tu hoc va nghién ciru cta sinh vién.
Khoa da tich cuc dong vién can bd gidng day
dbi méi phuong phap day hoc nhim nang cao
nang luc sang tao, kha néng tu hoc cia sinh vién
va ting cuong lwong kién thirc truyén dat.

V& nghién ctru khoa hoc: Khoa Khi tugng
Thuy van va Hai duong hoc 1a mét don vi cé
tiém nang l6n vé nghién ctru khoa hoc, dat nhidu
thanh tyru va ngay cang phat trién. C6 thé chia ra

_céc giai doan nhu sau:

- Trudc nam 1995, tcén bd trong Khoa da
chiém Iinh céc vi trf quan trong trong nghién ciru
khoa hoc. Tiéu biéu 13 viéc tham gia x4y dung
Atlass Qubc gia, Chuong trinh nghién ciru
Thugn Hai - Minh Hai, Chuong trinh Tay
Nguyén I va Tay Nguyén II, cha tri dé tai cp
Nha nudc 52.02.02 trong Chuong trinh Mo6i
trudmg, chi tri d& tai nghién ciru swong mu trong
Chuong trinh 48.B, tham gia Ban Cht nhiém va
chit tri nhidu d& tai trong Chuong trinh 52.E va
céc dé tai cdp bd khac. Giai doan 1990 - 1995
chi tri d& tai cAp Nha nuéc KT.03.10 trong
Churong trinh Bién, chu tri nhidu d8 tai cip bb.

- Tir nim 1995 dén nay céc can bd trong
Khoa d chi tri: 30 @8 tai cAp Nha nuée va Nghi
dinh thu; 35 @ tai NCCB; 55 d8 tai cAp Pai hoc
Qudc gia; 20 d& tai cép tinh, thanh phéd va b,
nganh; 40 & tai cép co so.

Cho dén nay cén bd trong Khoa d3 cong bd
gin 1500 bai bao trong céc tap chi va hdi théo,
trong do6 c6 khoang 150 bai déng trong cac tap
chi va ky yéu hoi nghi qubc té. Thoi gian 5 ndm
gin day, mdi nim céng bd tir 70 — 100 bai.

Viéc trao dbi hop tac qudc té v& nghién ciru
khoa hoc d3 duoc tién hanh déu din véi céac
chuyén gia Nhat Ban, Uc, My, Nga, Dtic, Phép,
Ha Lan, Hy Lap, Han Quéc, Trung Qudc, Philip-
pin, Uc, Pan Mach, Thuy Pién va mét sb nudce
khac trong khu vc.

Thanh tyu nghién ctru khoa hoc d3 gin lién
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v6i thuc tin phét trién kinh t& - x4 hoi cta dét
nuée. Két qua nghién ciru khoa hoc da duoc
chuyén giao B6 Tai nguyén va Mbi tradng, Bo
Thuy san, Lién doanh diu khi Viét X4 Petro,
Cum cang Hang khong mién Bic, phuc ‘vu
SEEGAMES 22 va céc tinh Quang Tri, Khénh
Hoa, Quang Nam, Quang Ninh, Ca-Mau, Thanh
Hoéa, Nam DPinh, Hung Yén, Quang Binh, Ngh¢
An, Ha Tinh, Vinh Phii va mét sb dia phuong
khac. Mot sé két qua nghién ctru dugc danh gid
dat tAm khu vuc trong cac linh vic khi tugng va
hai duong.

Thanh tich nghién ctru khoa hoc da dugc ghi
nhin b?lng viéc nhiu cén bd trong khoa dugc
khen thwdng va nhan huy chuong Vi su nghiép
khoa hoc. Dic biét ndm 2005, Cong trinh khoa
hoc vé& Cong nghé dur bdo duge ting Cap vang
Hbi cho Khoa hoc Coéng nghé & thanh phd Hb
Chi Minh. Nam 2006, Céng trinh Xay dung mo6
hinh dy béo céc trudng khi twong thity viin Bién
Pong va ndm 2010, Cong trinh Xay dung quy
trinh dy bao lién hoan bio, song, nudc dang
duogc tang Giai thuong Khoa hoc Cong nghé cta
Giam dbc Pai hoc Qudc gia Ha Noi. Nam 2011,
c6 hai d tai ding ky phat minh séng ché tai Cuc
Sé hiru tri tué.

Sau 20 nam nhin lai, ¢6 thé ty hdo vé Khoa

/)

Huéng dan sinh vién thyee dia trén bién

Khi twong Thuy van va Hai duong hoc, mét tap
thé doan két va rat co géng hoan thanh nhitng
nhiém vu duoc giao mdt cach xudt séc. Su déng
gbp ctia cic thé hé thay va trd Khoa Khi tuong
Thty van va Hai duong hoc cling d& dugc cép
trén ghi nhan. Cho dén nay, can bd trong Khoa
da dugc phong ting danh hi€u 1 Nha gido nhin
dén, 5 Nha gido vu t0, 2 Huan chuong lao dong
hang ba, 10 Bang khen Thi tuéng Chinh phii va
nhidu ¢4 nhén duoc ting Bing khen cia Gidm
dbc Pai hoc Qubc gia Ha Noi. Pic biét nim
2010, Khoa lai dwgc don nhin Huén chuong Lao
dong hang Ba. Vinh dy nay thudc vé tt ca cac
thé hé thiy tro trong Khoa.

Nhén dip ndy chlng t6i xin chén thanh cdm
on Linh dao Pai hoc Qubc gia Ha Noi, Truong
Pai hoc Khoa hoc Ty nhién, Lanh dao cac co
quaﬁ va céac nha khoa hoc ngoai Trudng da tich
cuc giup dF, hgp tac véi Khoa trong dao tao,
nghién ctru khoa hoc va quéan Iy dé c6 duogc
thanh tich nhur ngéy hom nay. Hy vong ring trén
nhitng ching dudng sip t6i, sy hop tac, ¢d vii d6
s& 12 ngudn dong luc to 16n thiic ddy su phat trién
toan dién dé dua su nghiép cta Khoa di 1én mét
t4m cao méi theo tiéu chi xay dung mot truong
dai hoc nghién ciru, dap mg nhu ciu x4 hoi vé
ngudn nhén lire chét lwong cao.

Thir nghiém may moi
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MOI QUAN HE GIUA THICH UNG BIEN BOI KHi HAU
VA GIAM THIEU RUI RO THIEN TAI DUGI GOC NHIN
TON THAT VA THIET HAI

L& Minh Nhit, Mai Kim Lién, Nguyén Khanh Toan va Pham Thi Tra My
Cuc Khi trong Thuy véin va Bién ddi khi hau

rong nhitng ndm gan ddy, 16n thit va thiét hai do téc dong cua cdc hién tuong khi hiu

cuc doan da ting lén dang ké (tram trong hon, thuong xuyén hon, gdy hdu qud ndng

né hon) dnh hudng dén sw phat trién ciia cdc miede trén thé gidi. Viét Nam 1a mét trong

56 cdc quéc gia chiu dnh hirdng néng né nhat ciia bién ddi khi hdu (BDKH). Ton thdt va thiét hai

do BDKH tai Viét Nam Ia khong thé tranh khéi va ¢6 xu hwéng gia tang trong thoi gian toi. Mot trong

56 nhifng phirong dn x@y ding co ché gidi quyét ton that thiét hai cdp qudc gia ld ting cwong moi

lién hé gifta thich tmg BPKH va gidm thiéu rili ro thién tai. Ca hai linh v trén déu huwong toi myc

tiéu chung 1a giam ton thdt thiét hai va xdy dyng kha néing phuc héi cho cong dong. Bai bdo ndy sé

thdo lugn cdc vén d@é: Xéc dinh 16 cdc khdi niém vé giam thiéu riii vo thién tai va thich ung BPKH

trén goc nhin cua 16n thét va thiét hai; Tich hop cach tz'é’p cén gidm thiéu riii ro thién tai véi thich
ing BDKH dé gidi quyét ton thit va thiét hai;khé khdn va théch thire.

Tir khod: Bién d6i khi hgu, thich vmg véi bién déi khi héu, gidm thiéu riii ro thién tai, ton thét va

thiét hai, Viét Nam.

1. Tong quan

Trong nhitng nim gin déy, tdn thét va thiét
hai do tac dong ctia cac hién tiwong khi hiu cuc
doan di ting lén ding ké, gay hau qua ning né
va anh hudng nghiém trong dén sy phat trién cta
céc nuéce trén thé gi6i, trong d6 c6 Viét Nam
[10]. Nhitng ton thét va thiét hai do BDKH gay
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-

nam 1995-2013

Vén dé ton thit thiét hai dang nhén duoc
nhidu quan tAm clia cong ddng quéc té va 1a mot
trong nhitng chi d& trong tAm ciia nhidu dién
dan, dac biét tai Ho1 nghi cac Bén (COP) tham
gia Cong wéc khung ciia Lién hop qubc vé
BDKH, (UNFCCC) hay goi tit 13 Cong wéc khi

TAP CHI KHI TUQNG THUY VAN

ra tai Viét Nam 13 khong thé tranh khoi va c6 xu
huéng gia tang. Chi tinh trong 15 ndm tré lai day,
duéi tac déng cia BDKH, tin sb va cudng do
thién tai ngdy cang gia ting giy thiét hai d4ng ké
vé ngudi va tai san, dd 1am chét 11.743 ngudi,
thiét hai vé tai san wdc tinh khoang hon 22 nghin
ti déng chiém 1,5% GDP/nam (hinh 1 va 2).

m
(=1
o~

Hinh 2. Tén that thiét hai tir nam 1995-2013
so sanh v&i GDP (%)

hau. Tai COP16, Thoa thudn Cancun d3 nhin
manh viéc gidm thiéu tdn thit va thiét hai do
BDKH théng qua ting cudng hop tac quic té va
néng cao ning lrc. Theo d6, Chuong trinh hoat
dong v& ton that thiét hai tp trung vao 3 linh
vyc: (1) Péanh gi4 riii ro ctia ton thit va thiét hai

Nguoi doc phan bién: PGS.TS Nguyén Viét Lanh
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do tac dong cia BDKH va nhiing hiéu biét vé
tdn that thiét hai; (2) Xac dinh cach tiép can dé
g1a1 quyét ton that va thiét hai do BDKH, bao
oom tac dong ctia cic hién tugng thoi tiét cuc
doan, dong thoi xem xét tic dong nay & cac cap
do; (3) Xac dinh vai tro cha Coéng wdc khi hiu
trong hd trg giai quyét cac vén @& lién quan dén
tdn thét thiét hai.

Tai COP18 Doha, cac quéc gia da di dén
théng nhét can xay dung mot co ché qubc té dé
gidi quyét vAn dé tdn that va thiét hai. Tai COP19
Warsaw, cic Bén di thdng nhit xay dung co ché
qubc t& giai quyét van dé tdn that va thiét hai.
Trong thoi gian téi, Uy ban diéu hanh co ché ton
thét va thiét hai s& dwoc thanh 1ap va dé ra huéng
dan chung giai quyét ton tht va thiét hai cho céc
qubc gia chiu nh huéng ctia BDKH. Tuy nhién,
d& phat huy t6i da hiéu qua cia co ché quéc t,
mdi qudc gia cling cin xAy dung mot co ché giai
quyét ton thit v thiét hai riéng.

Mot trong nhing giai phap xdy dung co ché
giai quyét tdn thit va thiét hai & cép qubc gia la
tang cuong mdi lién hé giita thich tmg BDKH va
giam thiéu rai ro thién tai. Hai linh vic néu trén
déu hudng t6i muc tiéu giam thidu ton that va
thiét hai. Trén goc d6 1i thuyét cling nhw dac rat
kinh nghiém trién khai thyc té tai Viét Nam, hai
Iinh vuc nay c6 nhiu co hoi dé phdi hop hidu
qué. Tuy nhién, do khac biét v& tinh chét, quy
md va thoi gian thue hién, viée ting cuong két
nbi gap phai nhiéu khé khan, thach thirc. Bai bao
nay trinh bay cac ndi dung sau: (1) Gidm thidu
rti ro thién tai va thich tmg BDKH dudi gdc nhin

clia ton thét va thiét hai; (2) Tich hop phwong

phép tiép can cta giam thiéu rai ro thién tai va
thich tmg BPKH dé giai quyét tén thit va thiét
hai; (3) Kho khén va thach thic.

2. Ton thit va thiét hai - Thich éng BDKH
- Giam thiéu rii ro thién tai

Warner K. @4 dinh nghia tdn thit va thiét hai
12 hé qua cia tic dong khi hau cuc doan nim
ngoai nd luc gidm nhe phat thai khi nha kinh va
thich tng v&i BPKH, bao gom tic dong trong
thoi gian ngan (bdo, Ii,...) va tic dong trong thoi

NGHIEN CUU & TRAO POT |

gian dai (nhiét do ting, nudc bién dang,...) [16].

Thién tai 14 hién tugng tuy nhién bét thuong
nhur bio, ap thép nhiét déi, 16¢, sét, mua 16m, 1,
14 quét, ngap lut, sat 1& va sut Iin dét do mua I
ho#c dong chay, nudce bién dang, xdm nhap méin,
ning noéng, han hén, rét hai, mua da, suong
mudi, dong dat, song than va céac loai thién tai
khac (hinh 3).

Thich Gng bién ad1 khi hiu

Giim nhe rii ro thién tai
Hinh 3. Su khdac nhau giita thich img BDKH va
giam thiéu rii ro thién tai (Turnbull, 2013)

Rui ro thién tai 14 thiét hai do thién tai cé thé
giy ra vé ngudi, tai sdn, moi trudng sbng, cac
hoat dong kinh t€, x3 hoi tai mot sb cong déng
trong mot khoang thdi gian nhét dinh [15]. Rui
ro thién tai 1a kha ndng xay ra céc thién tai hon
12 md ta thién tai thuc té. Pinh nghia vé 1ti ro
thién tai phan 4nh khéi niém vé thién tai nhw 13
két qua cia nhiing didu kién i ro hién tai tiép
di&n. Rai ro thién tai bao gém nhiing loai hinh
thiét hai tiém tang khac nhau thudng rit khoé dinh
lwong [13]. Mt hiém hoa c6 thé din téi mot
thién tai néu c4 nhén hodc cong ddng dang & tinh
trang d& bi ton thwong dudi cac tac dong cia
hiém hoa d@6 [15].

Thich tmg BPKH 14 sy diéu chinh ciia c4c hé
théng tu nhién hodc con ngudi nham tmg pho
v6i cac bién dbi thuc té hodc du kién cta khi hau,
@& giam nhe tac hai hodc tan dung co hdi nhdm
mang lai 1¢i ich tr nhiing bién dbi nay [9]. Thich
trng BDKH thudng ding dé chi tng pho véi
nhitng thay d6i theo xu thé dai han ctia khi hau
va nhiitng thay dbi v& méi trudmg do khi hau gdy
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iy
NGHIEN CUU & TRAODPOI

ra. Thudt ngi ndy thudng khdng chi nhitng "diéu
chinh" ngén han d& @mg phé véi cac bién dong
ngén han cua khi hau. Tuy nhién, su khac biét
gifta hai hinh thtic diéu chinh ngén han va dai
han 14 khéng 16 rang. Trén thuc té, thich tng c6

thé tién hanh theo timg budc do ngudi dén va cac
t6 chirc thuc hién nhiéu didu chinh ngén han. Su
khéc biét co ban vé khéi niém gitip phan biét
gifta bién phép gidm thiéu rti ro thién tai va thich
ttng BDKH.

Bang 1. Tong hop dic diém ciia thich img BDKH va gidm thiéu rili ro thién tai (Tearfund, 2008)

Pic diém

Giam thidu rii ro thién tai (DRR)

Thich ng BDKH (CCA)

Huéng phit trién

Lién quan tat ca céc loai rti ro

Lién quan dén i ro khi hiu

Nhin thirc v& tdn that va thiét hai

Bit ngudn tr cac hoat déng hb tro nhan
dao sau tham hoa

Bét ngudn tr 1i thuyét khoa
hoc

Tuyén dung chuyén gia thich tmg
BDKH tir cic linh vuc nhu ki thuét,
nwéc va vé sinh mobi truorng, ndng
nghiép, y té va gidm thidu riii ro thién
tai

Tap trung giai quyét cic rii ro dang ton
t@j

Tap trung giai qqyét céc Tii 1o
c6 thé/khdng chac chinxdy ra
trong trong lai

Tap trung vio gidm thidu rii ro thién tai
trong tuong lai; dao déng khi hiu hién
tai 1d co s& dé trién khai thich ung
BPKH

Quan diém lich sir

Quan diém twong lai

Chién lugc dai han dé giai quyét ton
thét va thiét hai

K1en thirc ban dia va truyén théng &
cép cong ddng 14 co s& cho kha ning
phuc hdi

Kién thirc ban dia va u'uyen
théng & cip cong ddng co thé
khong dii cho kha ning phuc
hdi d6i voi loai hinh va quy
mo rii ro thién tai chua timg
Xdy ra

Tich hop kié:n thite khoa hoc va ban dia
vé gidm thiéu rai ro thién tai tao ra co
héi hoc tip

Giai phap cong trinh duge thiét k& theo
mirc 4§ an toan dya trén md hinh hién
tai va bing chimg lich sit

Gidi phép céng trmh dugce
thit k& theo muc do an toan
dua trén mdé hinh hién fai,
bing chimg lich sir va nhiing
thay déi duge dir bao

Kién thuc vé giai phap cong trinh cén
cho viéc giai quyét tdn that thiét hai tir
goc do thich tmg BPKH va giam thiéu
rii ro thién tai

Tap trung vao gidm thiéu riii ro va cong
tac chuin bi

Tap trung vdo cac bién phap
thich img d& giai quyét tinh
dé bi ton thuong

Tép trung dai han vao céc hién tuong
cuc doan va c6 khéi ddu chim

Qua trinh dya vio cong ddng bit ngubn
tir kinh nghiém

Qua trinh dya vio cOng dbng
bat ngudn tir chinh sich

Kinh nghiém thanh cbng cia phu‘ong )
phép tiép can dira vao cong ddng

Ung dung thuc  tai dia phuong

Ung dung 1y thuyét & cip dia
phuong

Thich tmg BDKH tich liy kinh nghiém
thong qua cac img dung thuc € tai dia
phuong

Pay dit céng cu thuc hién

Han ché cong cu thuc hién

Hiéu biét chi tiét vé tdn tht thiét hai

Phét trién dya trén nén tang cfi .

Vén dé méi

Phat tnen kién thitc va chuyén mén vé
t6n thét thiét hai

It nhén dwoc sy quan tam chinh tri

Nhin dugce sy quan tdm chinh
tri manh mé

Tham hoa lién quan dén khi hiu dugc
phén tich va so sinh véi BDKH

Ngudn ngén séch nho 1& va chua dap
img du

Ngubn ngan sich déng ké va
ngay cang ting

Cong dbng gidm thidu rii 1o thién tai
tham gia co ché tai chinh cta thich tmg
BDbKH

Ton thit va thiét hai trd thanh noi dung
trong cac chuong trinh thich tmg BBKH, dic
biét 1a Khung thich tng Cancun. Céc quéc gia
khi x4y dung K& hoach thich tmg can tinh dén
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nhitng t6n thit va thiét hai khong thé trénh
khéi do BDKH. Phén biét hanh d(”)ng thich ting
v61 hanh dong g1a1 quyét ton thét va thiét hai
phu thudc rat nhidu vao viée x4c dinh gidihan
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niing lyc thich tmg. Nhiéu quéc gia gip khé khin
trong viéc xac dinh giGi han ctia ning luc thich
g va dé xuét xdy dung khung thich ing trong
do6 néu 10 nang huc thich ting ciia cfng dbng.

Nguyén nhan cia tén thit va thiét hai rat
phirc tap va lién quan dén nhiéu yéu tb chiu tac
dong cia BDKH nhur x3 hoi, kinh t€, vin hoa,
cong ddng [12], do d6 viée x4c dinh ning lyc
thich tmg 14 mot thach thirc 16n di véi van dé
thich tmg trong thoi gian t6i.

3. Tich hop cach tiép cin ciia giam thiéu
riti ro thién tai v6i thich éng BPKH dé giai
quyét ton thit thiét hai

Viéc tich hop nay ton tai nhiing thach thirc
v& quy m6 thoi gian va khong gian, chudn muc
danh gi4, kién thirc va kinh nghiém [5].

Quy mo thdi gian va khong gian: Gidm
thidu rai ro thién tai tip trung & cdp dia
phuong, noi truc tiép chiu tic dong cda thién
tai, trong khi giai quyét tic dong cia BDKH
théng qua cac bién phap thich tmg lai chii yéu
dwoc quan tAm & cAp d6 qubc gia va toan cu
[11]. Chinh quyén dia phuong déng mot vai
trd quan trong trong quan 1i va didu hanh cac
hoat dong giam thiéu rdi ro thién tai véi su
tham gia tich cuc ctia ngudi dan dia phuong
[6]. Cac hoat dong thich tng v6i BDKH da
thuc sy 18 nét ké tir sau COP13 khi Khung
thich 1’mg Cancun dugc ban hanh. Céac chién
luge, ké hoach nhim giai quyét tac d’ong cla
BPKH chi yéu duoc xdy dung & cip qudc gia
va voi cac muc tiéu dai han nén chua thuc su
c6 thc dong dén doi sbng ngudi dan va chua
duoc trién khai rong rdi & dia phuwong. Mot s6
hoat ddng thich ting d& duoc trién khai & cép
dia phuong, tuy nhién mé1 ding lai & mirc 46
nho 1é, mang tinh thi diém trong khuon khé du
an.

Tai Viét Nam, Chién lugc quéc gia tmg pho
v6i BDKH dugc ban hanh kém theo Quyét
dinh sb 2139/QB- TTg cta Thi tuéng Chinh
phi ki ngay 05/12/2011. Quyét dinh di xé4c
dinh 3 viéc tién hanh ddng thoi cac bién phép

thich tmg va gidm nhe phat thai khi nha kinh
dé g phé véi BDKH, trong d6 14y thich tmg
1am trong tAm cho giai doan dau. Chién lugc
cling néu rd 10 myc tiéu bao gdm: Chi dong
g pho vdi thién tai va giam sat khi hdu; Dam
bdo an ninh lwong thuc va tai nguyén nudc;
Ung phoé tich cyc véi nude bién dang phit hop
v&i cdc vimg d& bi ton thuong; Bao vé, phat
trién bén viing rimg, ting cudng hip thu khi
nha kinh va bao ton da dang sinh hoc; Gidm
nhe phét thai khi nha kinh gép phén bao vé hé
théng khi hiu trai d4t; Tang cudng vai trd chi
dao cua Nha nuéce trong img phé véi BDKH;
Xay dung céng dbng tmg phé hidu qua véi
BPKH; Phat trién khoa hoc — cong nghé tién
tién trong tmg pho6 véi BPKH; Ting cuong
hop tic va hoi nhap qubc té, nang cao vi thé
qubc gia trong céc van dé vé BPKH; da dang
hoéa cac ngudn lyuc tai chinh va tap trung dau
tu c6 hiéu qua.

K& hoach hanh d6ng quéc gia tmg pho véi
BPKH [2] d4 dua ra co ché thyre hién cac muc
tiéu chién luoc va xac dinh danh muc 65 d8 4n,
du an, nhiém vu vé BDKH cho giai doan 2012
- 2020. K& hoach ciing xac dinh 10 chuong
trinh, d& 4n wu tién v& BDKH giai doan 2012
- 2015, trong d6 1am rd trach nhiém phdi hop
clia cac bo, nganh lién quan ciing nhir vai trd
didu phdi, huéng din ctia Bo Tai nguyén va
Mai trudng. K& hoach hanh dong ciing néu bat
nhu cau hop tic lién nganh, da linh virc thong
qua viéc xac dinh d4u mbi vé BDKH tai cac
bd lién quan. Viéc xac dinh cac dau mdi vé
BDKH tai cac b, nganh gitip cai thién viéc
chia sé khé khian trong phdi hop lién nganh
cling nhu cAc vAn d& khac lién quan t6i thich
ung BBDKH.

Bén canh d6, vin tdn tai khac biét vé& mit
ban chét trong quy md thoi gian gifta giam
thiéu rai ro thién tai va thich tmg BPKH [3].
Céc hoat ddng rai ro thién tai thudng chi tip
trung vao cac hoat dong ctru tr¢ mang ti,nh
khén cép, xay ra trong mot thoi gian ngan.
Nguyén nhan chi yéu 13 kinh phi trién khai cc
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hoat dong ting phé thién tai chi duogc cép cho
mot giai doan ngén [4]. Tu: goc d6 thie t&, cach
nep can ndy ton tai mot s han ché nhat dinh nhur
thiéu tinh chu dong, danh gid chua ding tAm
quan trong clia viéc xay dung chién lugc thich
tmg BPKH cling v6i giam thidu rdi ro thién tai
dai han dé xay ding kha niing phuc hdi trude tac
doéng cua BDKH dai han.

Nguyén nhén cubi ciing 13 s thiéu hop i
trong phdi hop, diéu phdi cac vén d2 lién quan
t6i thich tmg BPKH va giam thiéu rai ro thién
tai & cdp qudc gia. Trén thé gi6i, nhiém vu
giam thiéu rdi ro thién tai thudng duoc gin voi
trach nhiém clia céc bd vé néng nghiép, trong
khi trich nhiém d6i véi BDKH thuong duoc
giao cho cic bd v& méi truedng hoidc céc co
quan khi twong [5].

Tai Viét Nam, nhiéu hanh ddng chinh sach
ung ph6é v6i BDKH cho cidc nganh, dia
phwong cu thé d3 duoc x4y dung trong thoi
gian gin day. Tuy nhién, hién nay mot sb
churong trinh, quy hoach, k& hoach vé tmg pho
v6i BDKH do khong dam bao tinh lién ving,
lién nganh nén van chua thuc su phéat huy duoc
hi€u qud. Vi du nhu viéc chia sé tai nguyén
nuée; quy hoach x4y dung cac du an cong
trinh thiy dién va nhu ciu tudi tidu, sit dung
nudce trong sinh hoat va san xuét néng nghiép;
quy hoach thoat Iii va phat trién d6 thi ven bién

* chua ddm bao tinh lién ving, lién linh vuc; xay

dung chwong trinh @& bién chua c6 sy két ndi
v6i quy hoach giao thong, phat trién cum dén
cu theo md hinh @6 thj xanh, kién trac xanh,.. .
Do d6, cin phai x8y dung mot chuong trinh
thich tmg tong thé 1dng ghép gidm thidu rii ro
thién tai v6i thich tmg BDKH dua trén viée
gidi quyét ton thét thiét hai mang tinh lién
ving, lién nganh.

Tiéu chi danh gia: Hién nay trén thé gi6i
chua c6 tiéu chudn hoic bd tidu chi chinh
théng huéng din thuc hién va gidm sat cac
hoat déng thich tng [5]. Trong céng tac khéc
phuc héu qué sau thién tai, cic cdng trinh chiu
tac dong thuong dugc xdy dung, tu sira lai vé
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hién trang cii, thay vi xay dung, cai tién co s&
ha téng theo hudng xem xét dén tic dong tiém
tang cia BDKH va tinh dén yéu t thich tmg
[11]. Mot thach thirc khac v& mat khai niém 1a
bét déng quan diém vé& hai linh vuc: trong khi
mdt sb cho rang thich img v6i BDPKH phai
dugc 16ng ghép vao giam thiéu rti ro thién tai,
¥ kién khéc cho ring giam thidu rui ro thién tai
nén duoc xem nhu 13 mot cha dé xuyén sudt
trong thich irmg BBDKH [9].

Kién thc va kinh nghiém: Trong thuc té,
thong tin v BDKH va céc hién tuong thoi tiét
cuc doan chua dugce tuyen truyén mét cach cd
hiéu qua dén cong ddng dja phuong [12].
Nguoc lai, kinh nghiém dugc tong hop va dtc
két trong qua trinh hang nghin ndm ng phé
v6i thién tai cta dia phwong cling chua dugc
tdn dung va tich hop mét cach c6 hiéu qua
trong hoach dinh chién lwogc thich ung va giam
thiéu rai ro thién tai dai han.

Mot trong nhitng khé khin dit ra dbi véi
mbi quan hé gitta BPKH va rti ro thién tai 12
tinh khong chéc chin vé mirc do tac dong ctia
BDKH dbi véi vidc tang tAn sudt va cuong d6
ctia cac tham hoa va hién tugng thoi tiét cuc
doan nhu bdo, 1, han han,...[11].

4. Ton thét va thiét hai & Viét Nam

Bo Tai nguyen va M6i truong chiu trach’:
nhiém diéu phdi hudng din thyc hién c4c hoat
dong tng phd véi BDKH.

B Néng nghiép va Phét trién néng thén
giit vai tro quan trong trong thue hién cac hoat
dong thich tmg BDKH, dic biét 1a thich tng
voi BDKH trong nong nghiép. BO Nong
nghlep va Phét trién ndng thén ciing 14 dau mbi
vé giam thiéu rai ro thién tai.

Bo Tai nguyén va M6i truong va Bo Nong
nghiép va Phat trién nong thén da phdi hop
trong mot s6 hoat doéng nhim phat huy tbi da
vai tro ctia cac chinh sach, chwong trinh, du 4n
giam thiéu rtii ro thién tai v thich img BPKH.
Dic biét 12 Dién dan quéc gia vé giam thidu
rtii o thién tai va thich tmg BDKH dugc tb
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chirc hang ndm va&i sy chi tri cia B Nong
nghiép va Phat trién ndng thon. Dién dan nay
thé hién su hop tac chit ché giita B Nong
nghiép va Phat trién nong thon, B6 Tai nguyén
va Mbi trudng va cic bén lién quan trong viéc
chia sé thong tin, kinh nghiém, hiéu biét va
khuyén khich thao luan dé lya chon chinh sach
d6i v6i vide giam thidu rii ro thién tai va thich
tmg BDKH.

Viéc 1dng ghép va phdi hop giita hai linh
vuc 13 trach nhiém dt ra cho hai Uy ban 13 Uy

ban Qubc gia v& BPKH va Uy ban Phong,
chdng Iyt bio Trung wong, theo d6 mdi Uy ban
c6 trach nhiém xay dung Kké hoach quan li toan
dién cho linh vuc ctia minh, thiic diy phdi hop
lién nganh, da linh vic. Hoat dong giam thiéu
riii ro thién tai cdn dwoc 16ng ghép véi hoat
d6ng thich tmg BPKH, ddng thoi chién luge
giam-thiéu rti ro thién tai c6 thé déng gop rat
16n vao hoat dong thich mg, dic biét 1a viéc
hoan thi€n chinh sach, xdy dung thé ché, tai
liéu k¥ thuat va cong cu hd tro [14].

Bding 2. Thé ché lién quan dén vén dé thich img BPKH va gidm thiéu rii ro thién tai

Gidm thiéu riii ro thién tai

Thich tmg BPKH

" [Khung hanh dong (2005) Hyogo

Cong ude Khung ciia Lién hop quéc vé BDKH (1992)

Thong bao qudc gia clia Viét Nam lan 1 (2003)

Bdo cao quoc gia vé Gidm thiéu rii ro
thi¢n tai ctia Viét Nam — Kobe (2005)

Biéo cdo danh gid nhu cau cong nghé 1an 1 (2005)

Ké hoach hanh ddng Bali va L§ trinh (2007) COP13

Hiép dinh ASEAN vé quin Iy thién tai va
{mg phoé khan cap(AADMER}) (2005)

Théng bio qudc gia lan 2 (2010)

Chuong trinh cdng tdc Nairobi (2005-2010)

Lo trinh vd chuong trinh hanh déng khu
vue Icheon (2010)

Chuong trinh muc tiéu qudc gia tmg phé véi BDKH (2009)

Chién luge quoe gia phong, chong va giam
nhe thién tai dén ndm 2020 (2007)

Chién luge qudc gia img phé voi BPKH (2011)

Ké hoach hanh déng qudc gia phong,
chéng va gidm nhe thién tai dén nam 2020

Ké hoach hanh dgng quoc gia tng pho véi BDKH (2012)

Luft phong, chong thién tai (2013)

Bio cdo dinh gia nhu cdu cong nghé cho thich img BDKH lan 2 (2012)

Dé phdi hop va xay dung co ché tich hop
giém thiéu rai 1o thién tai v4i thich tng BDKH
nhim g1a1 quyét tdn thit thlet hai mét cach hi€u
qua, Uy ban Qudc gia v& BBKH va Uy ban
Phong, chong lut bdo Trung wong cén xiy dung
co ché phéi hop va hudng dan cu thé cho cic bén
lién quan.

Tich hop giam thiéu ri ro thién tai v&i thich
tmg BPKH dudi gbc nhin tdn thét thiét hai: Trach
nhiém todn ciu v& gidm thiu rui ro thién tai va
thich trng BDKH d3 dugc xéc dinh trong Khung
hanh dong Hyogo va Céng wdc khi hiu. Véi trach
nhié€m cta thanh vién tham gia ca hai Cong e
quéc té, Viét Nam d4 rét tich cyc thuc hién trach
nhiém ctia minh d6i véi cac Cong wdc trén.

Viét Nam d3 x4y dung mét hé théng thé ché
hoan chinh, riéng biét cho giam thiéu rti ro thién
tai va thich tmg BPKH. Tuy nhién, d6i v6i linh
vic giam thiéu rti ro thién tai, hé théng van ban
quy pham phép ludt va cong tac trién khai thyc
hién dugc danh gia 12 hoan thién va manh mé& hon

so v&i cac chinh sach, k& hoach vé thich tmg
BDKH. Chinh phtt d4 thanh 14p Uy ban Phong,
chéng lut bdo Trung wong, Uy ban quoc gia vé
BDKH va Uy ban phong chdng tim kiém ctru nan
tai nhidu cAp chinh quyén, ting cudng ning huc
quén Iy va phéi hop dé phong chbng va tmg phd
hiéu qua véi thién tai; budc d4u thanh 18p céac
Vin phong tmg pho véi BDKH tai dia phuong.
Mic du ca hai linh vuc thich tmg BPKH va
giam thidu 0 ro thién tai déu hudéng dén giai
quyét vén d& tn thét thiét hai nhung nang lc giai
quyét dbi vi timg loai hinh thién tai va biéu hién
cia BDKH lai c6 sy khac biét khong nhd. Hién
nay, nhidu chinh sach va thé ché tmg pho véi cc
hién tugng khi hiu cyc doan di dugce ban hanh,
nhung chua c6 ddy da chinh séch dé giai quyét
ton thit thiét hai do qua trinh BDKH chém nhu
nurée bién déng va cac yéu tb anh huéng dén tinh
d2 tdn thwong xéy ra trong khoang thoi gian dai.
Dé giam thiéu nguy co mét mét va thiét hai,
viée x4y dung hwéng din cin c6 su két hop giita
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quan diém, cach tiép can thich tmg BDKH va thé
ché thyc hién giam thiéu rdii ro thién tai. Sy cin
thiét phai giai quyét nhiing tac d6ng truc tiép cia
céc hién twong khi hiu cuc doan va tic dong lau
dai cta qué trinh BPKH c6 khdi ddu cham d3
nhin manh tAm quan trong cua viéc tich hop
giam thiéu rii ro thién tai véi thich tmg BDKH
dé giai quyét tdn thit thiét hai.

5. Khuyén nghi

Diu tién, cAn tién hanh ra soat tdng thé dé xac
dinh nganh va khu vuc c6 thé x4y ra ton thét va
thiét hai do tac dong cia BDKH. Sau &6, tién
hanh nghién ctru & cip dia phuong trén dién rong
dé xac dinh chirc ndng, nhiém vu cla cic co
quan, tb chirc trong giai quyét vin dé thich ung
BDKH, giam thiéu rai ro thién tai va x4c dinh
c4c rdo can trong viée phéi hop gifta céc co quan,
td chirc [5].

Pé rtit ngén khoang cach giita phat trién ngén
han va dai han doi héi phai c6 cai cach co ban vé
phén b6 va st dung kinh phi. Péi v6i giam thidu
1 ro thién tai, cAn ap dung cac ké hoach dai han
dé dam bao ning lic phuc hdi. Trong khi d6, ké
hoach thich {img BPKH cin duoc thue hién béng
cac hoat dong cu thé, di kém voi hé théng giam
sat, danh gia.

Dé dam bao su ddng bd giita dinh huéng phat
trién kinh té - x& hoi véi céc hoat dong gidm
thiéu riii ro thién tai va thich tmg BDKH, cin xay
dung va hoan thién hé thng gidm sat, danh gia.
Viéc thudng xuyén danh gi4 riii ro va tinh d& tén
thuong s& ddm bao cac bién dong duoc phét hién
kip thoi, tir d6 c6 thé thay thé cac muc tiéu ngén
han bang céc chién lwgc thich tng dai han.
Ngodi ra, thdng qua viéc chi tiét hoa dit liéu va
dénh gid tinh d& ton thirong, cic hoat dong giam
sat va danh gia nén quan tdm hon dén viéc xac
dinh c4c hoat dong giam thiu rui ro thién tai c6
yéu t6 thiic ddy kha ning thich tmg .

Cén xem xét dua viéc tich hop thich tng
BPKH va giam thiéu rai ro thién tai vao cac
chwrong trinh nghi sw quéc t&. Bén canh d6, nhu
cAu vé tai chinh, hd tro ki thuat va xéy dung niing
hre ciing cAn duge xem trong. Co ché nay doi hoi
mdt qué trinh chuyén ddi co ban trong x4y dung
va thyc hién chinh sach, tir cach tiép can theo
trg nganh sang tiép cén toan di€n, da nganh, da
linh vuc. Song song véi cac khuyén nghj trén,
cin thuce hién mét sb budce sau:

1) Pam bao phan bd kinh phi chuyén dung tir
c4c ngudn tai chinh trong va ngoai nudc cho cic
hoat dong da dugc phé duyét;

2) Hinh thanh mang ludi cac bén lién quan
hoat dong trong linh vuc giam thiéu rai ro thién
tai va thich tng BDKH & cép qudc gia va dia
phuong, bao gdém cac cong dbng d& bi tén
thuong nham chia sé kién thirc va kinh nghiém
dé giai quyét tdn thit thiét hai;

3) X4y dung chuong trinh chung huéng dan
1ap ké hoach va phéi hop giita cac bén lién quan
dé thuc hién gidm thidu rai ro thién tai va thich
ung BDKH.

4) Xay dung co ché chia sé trach nhiém,
quyén han trong quy hoach, phat trién cac hoat
dong thich tmg BDKH va giam thidu rtii ro thién
tai & cac cép.

Sau cung, d8 dam bao thanh cdng cho co ché
tich hop giadm thiéu rdi ro thién tai va thich tmg
BDKH, cin c6 su thay ddi co ban trong cach tiép

can vé tu duy cua nhitng ngudi chiu trich nhiém

xay dung va thuc hién cac hoat dong nay. Ngoai
ra, B6 Tai nguyén va Mo6i trudng va B6 Néng
nghiép va Phat trién nbng thon s& tiép tuc co
nhitng anh huéng dn su chi dao chinh sach vé
giam thiéu rii ro thién tai va thich tmg BDKH,
do d6 can ting cudng phéi hop, trao ddi théng tin
thudng xuyén hon nita giira hai B6 trong thoi
gian toi.

Loicam on: Bi:ii béo dugc sy hd tro clia dy 4n “Ting cudng ning luc cho Vin phong Uy ban Quéc
gia va cac dau moi & Trung uong, dja phuong vé vin dé tdn that va thiét hai théng qua Giam thiéu
rii ro thiép tai va Thich tmg BDKH” m3 s6 CAF2014-CD02NMY-Nhat do Mang ludi nghién ctru
céc vén d€ todn cau khu vuc chau A Théi binh (APN) tai irg.
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RELATIONSHIP BETWEEN CLIMATE CHANGE ADAPTATION AND DISASTER
RISK REDUCTION IN PERSPECTIVE OF LOSS AND DAMAGE
Le Minh Nhat, Mai Kim Lien, Nguyen Khanh Toan and Pham Thi Tra My
Department of Hydrometeorology and Climate Change

During recent years, loss and damage due to extreme weather eventsimpacts have increased dra-
matically (more seriously, more frequently, more severe consequence,) and affected the development
of many countries in the world. Vietnam is considered as among countries, which is the most vul-
nerable to climate change impacts. Loss and damage due to climate change in Vietnam is inevitable
and tends to increase in the future. One among options of developing a mechanism to address loss
and damage at national level is the initiative on strengthening the link between climate change adap-
tation and disaster risk reduction based on the addressingthe loss and damage issue. Both the afore-
mentionedsectors share the common objective onmitigating loss and damage and strengthening
community resilience. This paper will focus on providing clear definitions of climate change adap-
tation and disaster risk reductionin the perspective of loss and damage; integrating disaster risk re-
duction related approaches into climate change adaptation approaches to address loss and
damage;and difficulties and challenges.

Key words: Climate Change, adapt to climate change, disaster risk reduction, losses and dam-
ages, Vietnam.
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XAY DUNG DU LIEU BAN PO NGAP LU
PHUC VU HO TRQ RA QUYET DINH T RONG LINH VUC
TAI NGUYEN NUGC PONG BANG SONG CUU LONG
Nguyén Ky Phiing®, Baii Chi Nam®, Trin Tuin Hoang® va Nguyén Dinh Tuin®
(S& Khoa hoc Cong nghé thanh phé HO Chi Minh

®Phén vién Khoa hoc Khi twong Thity vin va Bién dbi Khi hau
®Trudng Pai hoc Tai nguyén va Méi trrdng thanh phd HS Chi Minh

i lidu ban dé 1a mot phd‘n dit liéu trong ngdn hang dit liéu cua mot hé tho‘lng hé tro
Ira quyét dinh trong linh vire tai nguyén mude. Bdo cdo ndy gidi thiéu két qud cia
” viée xdy dung bdn d6 ngdp i ciia Pong bang séng Ciu Long (PBSCL) theo hién

trang nén va theo céc kich ban bién déi khi hdu. Dé cé két qua nay, nghién ciru da sir dung cac dir
liéu thiyy van tai cdc cira séng ving PBSCL va tram thity van Tan Chdu va Chau DPoc dé cé hwu
lirong muec nmuoc trén cdc séng ciia ving. Tir do, két hop v6i mé hinh d cao s6 dd phdn gidi cao va
mé hinh tinh toan ngdp lut trén nén hé th6’ng thong tin dia Iy dé tao ra dir lidu ban do phuc vu hé

tro ra quyét dinh trong linh viee 1di nguyén mueée. Dé tai chi trién khai & mét vai tinh ¢ DBSCL, vi

v@y, bai bdo nay chi trinh bay két qud xdy dung diF liéu bén dé ngdp lii & tinh An Giang.
Tir khéa: mé hinh, thity e, DEM, ngdp lut, medc bién ding.

1. Giéi thiéu

DBSCL 1a viing san xuit néng nghiép 16n
nhét ctia Viét Nam va I3 ving thudng xuyén bi
ngép lut vao mua Iii. Trong twong lai, khi muc
nuéce bién trung binh déng cao, nhét 13 muc nude
dinh tridu s& 1am cho nhitng ving thip triing &
PBSCL ngfp lut va ddy nuéc min tir bién vao
sdu trong d4t 1ién, ranh gidi man s€ vao sau hon,
mot phin déng ké dién tich dit nong nghiép &
ving thap ven bién s& bi ngdp mén do nudc bién
déng (NBD). Bién d6i khi hiu (BDKH) va muc
NBD cung véi céc dip thiy dién & thuong
nguén song Mekong & cac nugc nhu Trung
Quéc, Lao, Thai Lan va Campuchia theo quy
hoach s& anh hudng rit 16n dén tai nguyén nudc
DBSCL[1].

Ngén hang dit lidu s6 va ban dd chuyén &
trong linh vurc tai nguyén nuée PBSCL duogc xay
dung nham muc dich I trit cac dit lidu cn thiét
phuc vu cho cbng tdc quy hoach va quan Iy tai
nguyén nudc cac tinh DBSCL ciing nhu céac

TAP CHI KHi TUGNG THUY VAN

nghién ctru lién quan.

Trong nghién ctru x4y dung hé thong hd tro ra
quyét dinh trong linh vuc tai nguyén nudc
DBSCL c6 rit nhiéu loai dit lidu s6 va bin 46
chuyén @& phuc vu nhidu muc dich khéc nhau
ctia hé théng hd trg quyét dinh nhu dir liéu v&
cac kich ban nguén nudc, kich ban st 'dung
nudce, kich ban cac cong trinh khai thac nwdc,
kich ban chit hrong mrdc, kich ban quén 1y tai
nguyén nudc,... bai bdo nay trinh bay két qua
phan viing ngap lut & tinh An Giang 13 mét phén
clia d& tai “Nghién ciru va xay dung hé thong hd
tr¢ ra quyét dinh trong quan Iy tai nguyén dét va
nude tai DPBSCL tmg pho vdi BDKH”.

2. Phwong phap tinh todn

Nghién ciru d st dung md hinh d6 cao sb
(DEM) c6 d0 phén giai cao ¢ viing PBSCL, m6
hinh MIKE 11 va md hinh MIKE 11 GIS dé
phan ving ngap lut. Qua trinh xay dung ban db
& tinh An Giang dugc thé hién trong hinh 1.

Nguoi doc phan bién: PGS. TS. Ngo Trong Thuin
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Hinh 1. So db qué trinh xdy dyng ban do ngdp Iyt & tinh An Giang

. 2.1. M5 hinh dp cao s6

Dy 4n “Xay dung co s& dit liéu hé théng
thong tin dia hinh - thiy van co ban phuc vu
phong chéng 1 lut va phat trién kinh té x4 hoi
ving PBSCL” do Trung tAm Vién tham Qudc
gia 1am cha ddu tr sau gin 5 nim thuc hién da
hoan tit vao thang 6/2009. Pay 1& mét trong
nhitng dy 4n 16n 4p dung nhiéu cong nghé hién
dai trong linh vure do dac ban dd, quan 1y dit lidu,
hé théng thong tin dia Iy va hé théng thiy vin
dé xay dung co s& dir liéu (CSDL), hé théng van
hanh, khai thac phuc vu da muyc tiéu, phuc vy
gidm sat, du bdo, canh bao ngép lut, diéu hanh
phong chéng li lut hang nidm; phuc vu quy
hoach phat trién kinh t& - x& h¢i khu vuc, quan Iy
tai nguyén thién nhién bao vé moi trudng; quan
1y 1anh thé va hanh chinh céc cAp.

Véi nhitng két qua cia Dy 4n, PBSCL tré
thanh khu virc ¢6 hé théng dit liéu vé dia hinh -
thity vin véi mirc 39 ddy di, chi tiét va d6 chinh
x4c cao nhit c4 mu6ce hién nay.

San phdm chinh ctia Dy 4n bao gdm: CSDL
vé hé théng ban d6 nén dia hinh ty 1& 1/5000
trong hé toa d6 qubc gia VN2000, véi cac l6p
théng tin (co s& toan hoc, thiy van, giao thong,
dén cu, thuc phti va dia gidi hanh chinh), CSDL
binh d6 anh sb (dnh hang khéng, anh vé tinh
Quickbird) ty 1& 1/5.000, CSDL v& mé hinh sé
d6 cao (DEM) d6 chinh xé4c 0,2 m dbi véi khu
vie ¢6 nguy co ngdp lut va do chinh xac 0,4 m

@bi véi khu vuc con lai, dic biét 1a dbi voi cac
dang vi dia hinh, nhu duong giao théng, cong
trinh thiy lgi, dé€ bao, b& kinh rach, mwong,
duodng bao khu dén cu (hinh 2).

2.2. Mé hinh thity lyc

Mb hinh MIKE 11 [3] 14 mét phin mém k¥
thuét chuyén dung do Vién Thuy lyc Pan Mach
(DHI) x4y dung va phét trién trong khoéng 20
ndm tré lai day, dugc img dung dé mé phong ché
do thuy luc, chét luong mrée va van chuyén bun
cit viing cira song, trong song, hé théng twéi,
kénh dan va céc hé théng din nuéc khac. MIKE
11 bao gém nhiéu module nhu: module mua
dong chdy (RR), module thiy déng lyc (HD),
module tai - khuéch tan (AD), module sinh théi
(Ecolab) va mot s module khéc... Trong do,
module HD dugc coi 13 phin trung tim ciia mo
hinh:

a. Dit liéu mé hinh

Dit lidu tinh todn mua — dong chay dirgc liy
trong nim 2010 bao gdm: .

- Luogng mua: cua cac tram khi tugng Ba Tri,
Bac Liéu, Ca Mau, Cn Tho, Cang Long, Cao
Lanh, Chau Péc, Moc Hoa, M§ Tho, Rach Gia,
Séc Trang va Vinh Long.

- Bbc hoi: ciia c4c tram khi trong Cang Long,
Chau Péc, Cao Lanh, M§ Tho va Séc Tring.

- Luru lwgng: cta hai tram thtiy vin Tan Chau
va Chau DPéc.
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- Muc nudc: cta cac tram An Thuén, Bén
Trai, Binh Pai, Ganh Hao, Nam Cin, Rach Gi4,
Séng Dbc, Trén D, Vam Kénh, Viing Tau va
Xéo RO.

S4 1iéu mit cét ciia 1116 nhanh song trong
khu viec DPBSCL. Dit liéu ctia 4 dap tran, 54 cong
va 155 cong trinh diéu tiét thuy loi.

b. Hiéu chinh va kiém dinh

Qua qué trinh thiét 18p va higu chinh mé hinh,

bo thong sb thuy luc dugc t51 wru hoa nhu sau:

- Hé sb nham Manning duge st dung cho khu
virc nghién ctru tir 30 — 45.

- Pidu kién ban diu ctia myc nuwde 13 0,5 m,
diéu kién luu lrong 1a 10 m%/s.

Hiéu chinh: Véi cac thong s6 moé hinh da
chon nhu trén thi sb lidu tinh todn muc nude co
d6 chinh xé4c kha cao (theo két qua so sanh tir
ngay 7 -13/4/2009).

Két qua hiéu chinh kha tét trong qué trinh
muc nude tir thip 1én cao va tir cao xudng thap,
tuy nhién & cac dinh va chan thi d§ chinh xac
thép hon.

Chénh 1éch gifra muc nudc tinh todn va thuc
do nhu sau: NASH = 0,82; R*= 0,89 tai M§
Thuén; NASH = 0,84; R?>= 0,93 tai My Hoa;

NASH = 0,82; R?= 0,88 tai Nam Cén — Ca Mau.

Kiém dinh: két qua kiém dinh myc nudc tai
cac tram thiy véan tir ngay 11 - 16/3/2010 nhu
sau: tai My Thuéin R* = 0,90; NASH = 0,84; tai
Pai Ngii R2=0,95; NASH =0,91; tai Can Tho

ewn e

H
L

‘~:e§

©A KINH TINH AN GIANG

5 3

arone
TEL

peuovs

eeeeerlil

AR RROE AR

fEagygoosue
131111

E

TAP CHi KHI TUONG THUY VAN
Sb thang 08 - 2015

NGHIEN CUU & TRAO DPOI

R2? = 0,96; NASH = 0,93; tai Phu6c Long R?
0,74; NASH = 0,81; tai Ca Mau R? = 0,94,
NASH = 0,82.

2.3. Mé hinh MIKE 11 GIS

MIKE 11 GIS 12 mdt phan ctia b mé hinh
MIKE. Péu vao ctia md hinh nay 14 két qua cta
md hinh MIKE 11 va céc 16p ban db théng tin
mat dit, dit liéu dia hinh. Chét lrong cta dia
hinh quyét dinh mirc d6 chinh x4c ctia ban )
ngép lut.

MIKE 11 GIS [4] lién tuc tao ra bé mit nudce
tir két qua cac diém muc nuéc ctia MIKE 11
bang cac phép tinh ndi, ngoai suy khong gian.
Céc bé mit nude ndy sau d6 s§ duoc so sanh véi
dia hinh dé tao ra ban dd ngép lut. MIKE 11 GIS
¢6 thd md phong dién tich ngap 16n nhit, nhé
nhét hay dién bién ctia viing ngép tir ltic nuée 1én
cho t&i khi nuée xubng, cho biét dién ngap, d6
sdu ngdp va ca thoi gian ngdp tuong ung voi

ting ving nho khac nhau, nhung lai khéng cho
phép xac dinh huéng cua dong chdy ciing nhu
hwéng lan truyén 1.

Trong pham vi d tai nghién ctru, viéc x4y
dung dir liéu bén dd chi trién khai & pham vi
timg tinh & mét s tinh @ PBSCL. Vi vy, viéc
xdy dung ban dd ngip dugc xiy dung trong
pham vi ranh gigi hanh chinh cta tinh An Giang
theo cac kich ban BDKH va DEM cua tinh An
Giang véi kich thudc 6 lugi 1a 10 x 10 mét, theo
hé toa d6 VN2000.

Hinh 2. DEM d¢ phdn gidi cao tinh An Giang




3. Két qua xdy dung ban dd ngap lut

3.1. Mo phong hién trang

Két qua md phong thity luc bao gém muc
nuée va luu luong dugce truy nhap vao GIS theo
cac diém trén c4c nhanh song vé6i khodng cach
tuy theo mitc d§ quan trong va hinh théi ctia séng
rach theo khong gian.

Céc diém mb phong myc nuée va huu lugng
duoc thé hién trén hinh 9.

Két qua ndi ngoai suy khu vuc ngép lut 14 cac
16p ban d6 ngép dang raster, mdi 6 c6 kich thudc
10 x 10 mét va c6 gia tri 1a gia tri d6 sdu muc
nuéc tai 1 thi diém.

Chon nim 2010 14 nim nén va thang 10 12
thdng dién hinh trong mua mua & khoang thoi
gian ma muc nude tai Chau Pdc cao nhat.

Tién hanh mé phong cho khu vyc tinh An
Giang 01 gid ngay 15/09/2010 dén 23 gitr ngay
15/10/2010, mbi mét gior ¢6 1 16p do sdu myc
nuéce. Két qua mod phong bao gdm 743 16p ban
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d theo chudi thoi gian nhu hinh 10.

3.2. M6 phéng ngdp Iyt theo cdc kich ban

Tuong tu nhw md phéng cho nim nén 2010,
viéc x4y dung ban dd ngép duoc tién hanh cho
cac mdc nim trong tuwong lai 2020, 2030 véi 3
kich ban BDKH cao, trung binh va thip. Céac
kich ban dugc sir dung dé tinh toan thiy luc bao
gém céc kich ban vé& muc NBD va kich ban luu
luong thuong nguén song Mekong va vao Viét
Nam qua 2 tram thiy vin T4n Chau va Chau
Déc. Kich ban dong chay thuong nguén PBSCL
ctia Vién Khi twong Thiy van va Méi trudng va
Uy ban séng Mekong thuc hién ndm 2012 [2].
Céac kich ban nay duoc tinh toan véi quy hoach
phét trién cac cong trinh & cac qudc gia & thuong
ngudn séng Mekong va theo cac kich ban BDKH
trén toan hru vuc sdng Mekong (bang 2).

Kich ban myc NBD st dung Kich ban BPKH
va NBD nam 2012 cua B9 Tai nguyén va Mai
trudng.

Bdng 1. Kich ban muc nueéce bién ding (cm)

Kich ban Thap Trung binh Cao
2020 9 9 9
2030 13 14 14

Bang 2. Kich ban thay doi leu lirong miede thwong nguon DBSCL

Nim ‘
Kich bén Tram 2020 (%) 2030 (%)
Mua kho Mua li Mua khb Mua li
Tén Chiu 7 -4,9 5,6 -4,2
Cao -
Chau Déc 10,7 -2,3 8,8 -1,9
Tan Chéu 6 -4.8 6,1 -4,6
Trung binh -
Chau Dac 10,8 -2,2 9,2 2,1

Do kich ban thay dbi hru lrgng nuée thuong
ngudn chi c6 kich ban cao va trung binh nén
nghién ctru sir dung kich ban trung binh nhu 1a
kich ban thap dé két hop vdi kich ban thép ctia
muc NBD.

Tuong tmg véi 6 kich ban 13 6 két qua tinh
todn thity Iuc cho PBSCL, tir 6 két quéa nay, visc
xay dung ban d6 ngap ciling trong tmg v6i mbi
kich ban.

- Nhu vy, bd CSDL ban db ngap bao gdm 7
kich ban, mi kich ban bao gdm 743 16p ban dd
tirong Umg véi mdi gidy c6 mot 16p ban db d6 sau
ngép trong 1 thang ctia thang 10, thang c¢6 muc
nuéc & Chau Pdc cao nhit:

- Kich ban hién trang

- Kich ban BDKH phat thai khi nha kinh cao
nam 2020, 2030

- Kich ban BDKH phat thai khi nha kinh
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trung binh ndm 2020, 2030

- Kich ban BDKH phat thai khi nha kinh thap
nim 2020, 2030.

Cac ban db nay duge st dung nhu la mot
CSDL khéng gian dé tinh toan, d4nh gi4, phan

4. Két luan

Tir céc két qua tinh to4n thiy luc bing MIKE
11 cho vung DBSCL theo céc kich ban BDKH
cao, trung binh thip & cac ndm 2020 va 2030, da
két hop v6i md hinh DEM d6 phan giai cao cta
B TNMT dé xay dung duoc CSDL ban db ngap
lut cua tinh An Giang trong thang c6 muc nuéc
1ii cao nhét.

tich dién tich ngédp, d0 sau ngap cling nhu thoi
gian ngp. Ddng thoi, véi d6 phan gii cao cia
CSDL ciing c6 thé so sanh danh gi sy khac nhau
gifra cac kich ban ngép lut ctia tinh An Giang dén
cép X4a.

Hinh 3. Céc diém mé phong luu heong trén
hé thong song

CSDL bao gbm 5201 16p ban dd ciia 7 kich
ban, duoc dién ta theo gid trong 1 thang. CSDL
ndy dioc ding € phén tich, danh gia d6 sau ngap,
thoi gian ngdp cta cac kich ban. Két hop véi cac
dif liéu khong gian khac nhu ban dd xam nhép
min, ban dd str dung d4t, ban dd thd nhudng,... s€
hd tro cho céc nha quén Iy c6 thé hoach dinh ké
hoach pht trién ctia tinh An Giang.
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CREATE FLOOD MAP DATA TO SUPPORT DECISION MAKING IN
THE WATER RESOURCES SECTOR IN THE LOWER MEKONG
RIVER DELTA
Nguyen Ky Phung @, Bui Chi Nam @, Tran Tuan Hoang ®, Nguyen Dinh Tuan ©
) Department of Science and Technology of Ho Chi Minh city.

@ Sub-Institute of Hydrometeoroly and Climate Change
@ University of Resourses and Environment, Ho Chi Minh city

Map database is part of databanks of a Decision Support System in the water resources sector.
This report introduces the flood mapping results of Lower Mekong River Delta at baseline scenario
and under Climate Change Scenarios. In order to get this result, the study have used the hydrolog-
ical data in the Lower Mekong River Delta estuary and Tan Chau, Chau Doc hydrological stations
to generate water level and river flow. From which, combined with high-resolution digital elevation
models and flood mapping model on geographic information system to create the flood map data to
support decision making in the water resource sector. Within the scope of the research subjects, the
implementation is carried out in a few provinces in the Lower Mekong River Delta, therefore this re-
Dport presents only the results of establishing database on flooding map in An Giang.

Key words: model, hydraulic, DEM, flood, sea level rise
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XAY DUNG BAN PO XOI MON DAT LUU VUC SONG
DPONG NAI

Pham Thi Len va Pao Nguyén Khai
Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia thanh phd HS Chi Minh

~ i bdo tién hanh xdy dyng ban do xoi mon trén liu vuc séng Déng Nai bang mé hinh

SWAT. Két qua tinh todn dong chdy bin cat tr ong qud trinh hiéu chinh va kiém dinh

Y tiwong quan khd tét véi dit lidu thue do giai dogn 1999-2013 tai 3 tram thiyy vin Phuéc

Hoa, Ta Laz va Ta Pao voi cdc gza tri NSE > 0,4 va R2>0,65. Sau khi so sdnh két qua bun cat tinh
todn véi thyc do, nghién ciku da tién hanh xdy dung ban dé x6i mon trung binh nhiéu ném cho toan
b6 luu vire, qua dé thé hién duoc sy phdn bé va mike do x6i mon tgi luu vuc nay. Py la leu viee ¢
mitc dj x6i mon kha cao, chit yéu & cap IV (10-50 tdn/ha) chiém 47% dién tich.

Tir khod: SWAT, dong chdy, x6i mon dat, heu viee séng Péng Nai

1. Dit véin aé

X061 mon 14 mdt trong nhitng nguyén nhan
chinh giy ra sy suy thoai dét, gay khé khin trong
cdng tAc bao v&, sir dung va khai thic b& mit dat
déc cho san xuét nong nghiép. Véi dia hinh chi
yéu 14 ddi nti déc (3/4 dién tich ca nuéc) kém
theo lugng mra hang nim 16n thi Viét Nam dang
12 mot trong nhitng quéc gia c6 ti 18 x6i mon dat
kha cao. Bén canh d6, cac hoat dong dan sinh
nhu phé rimg 1dm nuong riy va canh tac dt dai
khong hop 1i ciing 12 nguyén nhén giy gia ting
ti 1€ x6i mon cla nude ta hién nay. La mot luu
vuc sdng 16n c6 vai tro didc biét quan trong trong
phét trién kinh t& - xa hoi khu vuc phia Nam, luu
vuc séng Pdng Nai, ciing ndm trong s6 nhidu hru
vuc séng dang & trong tinh trang bao déng vé
murc 36 x6i mon dt do hoat déng dan sinh, phat
trién thiy loi, thity dién, giao thong thiy,... dic
biét 1a tinh hinh phat trién cong nghiép, nong
nghiép manh & ca thugng lwu va ha luu ctia luu
vuc. Pé d4p ting duoc nhu cAu phét trién kinh té
ma van ddm bao mbi trudng sdng lanh manh cin
thiét phai c6 nhitng nghién ctru d4nh gi va thiét
13p quy hoach tai nguyén nuéc (sb lwong va chét
lugng nuéc) mot cach chi tiét va phi hop véi
tinh hinh hién tai va huéng phat trién 1au dai.
Hién nay, c6 rit nhiéu phuong phép dé nghién
ciru tai nguyén nude, nhung véi wu diém 12 cho
két qué tinh v6i d9 chinh xé4c cao, tich hop da
tinh ning, khdi lugng tinh todn nhanh va pham vi
tinh to4n rong thi phwong phép nghién ctru bang

Ngudi doc phan bién: TS. Nguyén Kién Diing

md hinh dang dugc 4p dung khé phd bién. SWAT
(Soil and Water Accessment Tool) - Céng cu
danh gia d4t v nude da duge chitng minh v& kha
ning danh gi4 tai nguyén nuéc trong nhidu
nghién ciru trén thé gidi. Pay 13 md hinh phén
b6 c6 kha ning md phéng s6 hrgng va chit lugng
dong chdy mit va dong chiy bim cat kha t6t cling
nhu tinh higu qué, kha néng lam viéc va cc cong
cu hd tro di kém. Muc tiéu ciia nghién ctru ndy 1a
xdy dyng ban dd x6i mon cho luu vuc song
Ddng Nai bang md hinh SWAT. Két qué cua
nghién ctru nay c6 thé 1 tai liéu tham khao cho
cac nha hoach dinh chinh sich trong qué trinh
x8y dung va phat trién kinh t& - x4 hoi ciia ving.

2. Khu vire nghién ciu

Luu vie séng Pdng Nai ¢6 dién tich khoéang
44.000 km?, c6 vi tri dia 1i tir 10°20'-12°20'N va
105°30"-109°00'E, ndm trai dai trén dia gi6i hanh
chinh ctia c4c tinh Lam Pdng, Binh Phuéc, Binh
Duong, Déng Nai va mot phin dia gi6i tinh
Long An va Dak Néng, TAy Ninh, thanh phd Hd
Chi Minh, Ba Ria Viing Tau, Ninh Thuin va
Binh Thuén (hinh 1). Toan b liru virc nim trong
khu virc §6n gié mua tdy nam. C6 hai mua chinh
12 mtia kho (tir thang 11- 4) va miia mura (tr thang
5- 10) véi luong mura dao ddng tir 1800 - 2600
mm/nim, tAm mwa nim & khu vue thuong nguén
song La Nga. Nhiét d6 trung binh lwu vuc nay
vao khoang 26-27°C va bién dong theo timg nim.

H¢ théng séng Pdng Nai 14 mot trong 3 hé
thdng song 16n nhét cia Viét Nam (sau séng Mé
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Kong va song Hdng), bao gdm: dong chinh sdng
Pdng Nai va 4 phu luu 16n 12 séng La Nga piie
b trai, song Bé, song Sai Gon va song Vam Co
phia bo phai. Trén huu vuc c6 cac hé chira 16n
nhw Tri An, Diu Tiéng va Thac Mo la noi cung
cép va diéu tiét nude chi yéu cho cc hoat déng
sinh hoat, giao théng thiy, cong-néng nghiép

cho ¢ 1au vuc. Tinh trang x6i mon gay bdi 1ip
hd chira va cic cong trinh thity lgi dang dién ra
khé phé tai déy nén cén thiét phai c6 cac nghién
ctru cu thd nham d4nh gid mirc d6 nh huéng cta
chiing va tir d6 du bao nhitng tic dong c6 thé c6
trong twong lai.

BAN DO RANH GII MOT PHAN LUU VUG SORG DONG NA
WIOTE WS OTE

()

CAMPUCHIA

T OOH

Cha glat
[Cren genrrmveetn

~BaRia Vanp Tan |

wWrarE

11203280 1W50TE

Hinh 1. Vi tri dia Ii khu vuc nghién ciru

3. Phwong phap nghién ciru

3.1. Co 56 Ii thuyét

SWAT dugc phat trién boi Jeff Arnold va cac
cdng su cuia Trmng tdm Nghién ciru Nong nghiép
thuéc B& Nong nghi€p Hoa ky (ARS). SWAT
duoc ding dé dv bao tac déng ctia nhitng hoat
d6ng quéan li va kL. _ -hac dét dai 1én ché d6 dong
chay, tai nguyén nuoc, dong chay bun cét va du
lwrong cic chét héa hoc sir dung trong néng
nghiép cho nhiing Ivu vuc sdng 16n va phic tap
véi dic didm thd nhudng, st dung va quan li dht
dai trong diéu kién bién dong kéo dai [3].

M6 hinh SWAT du bio thity vin bang cich
st dung phuong trinh can b%mg nudce sau:

: ’Sedzll.SX(Q

S

Trong d6: Sed 1a lwgng bin cat ngay (tén);
Qsurrla Iru lwgng dong chay mit (mm/ha); qpea 12
luu lugng dinh 1 (m/s); areanru 14 dién tich cia
don vi thily vin HRU (ha); Kusce 13 hé s x6i
mon @4t do dnh hudng ctia dAt; Cusce 1 hé sb x6i
mon dét do anh huéng ciia thdm phi, Pusce 13 hé

TAP CHi KHi TUGNG THUY VAN

SW, = 5Wo+> Ry = g — o =Wy — 0y )

Trong do: 'S—1W¢ (mm) la téng lugng nudce
trong dit tai cudi thoi doan tinh toan; SWo (mm)
13 tdng lwong mrdce trong dt tai thoi diém ban
du; t (ngdy) 1a thoi gian; Ry (mm) 13 tdng
lvong mua tai ngay tht I; Qsur (mm nudc) la
tbng lwong nudc mit ngay thir i; Ea (mm) 1a
lwong bbc thoat hoi tai ngay thir i; Wseep (mm) 13
Iwong nuéc ngdm ngay thit i; Qgw (mm) 12 lugng
nuée ngdm cung cip cho song ngdy thit i.

D& mb phong tai hrong trim tich trong hwu
vire, SWAT st dung cong thitc MUSLE tinh toan:

0.56 "
i < D pear % AT eaHRU) X Kysie % Cyspe X Pyspe X LSys s X CFRG

s6 x6i mon dat do anh huéng ciia cac bién phap
canh tac; LSuste 12 hé sb x6i mon dét do anh
hudng cha dia hinh trong phuong trinh mét dht
phd dung (Universal Soil Loss Equation, USLE);
va CFRG 14 hé s6 pha v& hat tho.
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3.2. Cdc bwéc thiét Igp mé hinh

Yéu cau dit liéu ddu vio dé chay mé hinh
SWAT cho luu vurc séng Ddng Nai bao gdm: ban
dd d6 cao s6 (DEM), ban dd st dung dit, ban dd
thd nhudng va cac dit liéu khi twong (lwong mura,
gi6, ndng lwong mat troi, nhiét d6 cao nhét, nhiét
6 thip nhét, 46 4m twong dbi,...) (bang 1). Qua
trinh chay SWAT dugc tién hanh bao gdm céc
buéc: (1) chuén b sb liéu dAu vao; (2) phan chia
Iuu vue, (3) phan chia don vi thuy vén, (4) phin
tich d6 nhay céc théng s§ mé phong thity vin va
trAm tich; (5) hiéu chinh va kiém dinh mé hinh.

< NGHIEN CUU & TRAO PO

3.3. Ddinh gid dg tin cdy ciia mé phéng bing
md hinh SWAT

Dé danh gi4 d6 tin cy ciia viéc md phong qua
trinh dong éhéy mit va dong chay bun cat luu vure
song Pong Nai, nghién ciru sit dung phurong phéap
chi s théng ké. Bén chi s§ dwoc ding dé tinh
todn mirc @ twong quan giita két qui mé phong
va dif liéu L quan tric bao gdm: hé sb trong quan
(R2), hé sb hleu qua Nash-Sutcliffe (N SE), phin
trim sai s§ (PBIAS), i 18 glua sai s§ quan
phuong va @6 1&ch chuén cia sé lidu do dac
(RSR). Két qui md phong théa méan khi R? va
NSE > 0,5, PBIAS +25% dbi v6i m6 phong dong
chay va +55% dbi v6i mé phong trim tich [2].

Bang 1. Dir liéu sir dung trong mé hinh SWAT

STT Dit liéu Nguén M0 ta Thoi gian
1 Str dung dét Phén vién Quy hoach | Ban dd st dung dét luu vuc song 2000
Thiét k& Nong nghiép | Pdng Nai ty 18 1:50.000
mién Nam  (Sub-
NIAPP)
2 | DEM ASTER (My) 90km -
3 |Dit litu khi | Trung tim Tu liéu Khi | Dir liéu mua, nhiét do 16m nhdt va | 1978-2013
firgng twgng  Thity  van | nho nhét (29 tram mua va 10 tram
(HMDC) khi tugng)
4 |Dir liéu luu 04 tram thay vén (Phudc Hoa, | 1980-2013
lirgng Phudce Long, Ta Lai, Ta Pao) 1987-2013
5 Dir liéu d6 duc 03 tram chét luong nuéc (Phude | 1999-2013
Hoa, Ta Lai, Ta Pao)

4. Két qua va thio luin '

4.1. Hiéu chinh va kiém dinh dong chay

Trong SWAT c6 27 thong sb md phong dong
chay va 3 thong s6 md phong tai luong trim tich
[3]. Nhim x4c dinh 4nh hudng cia su thay d6i
timg thong s6 dén mo hinh dén két qua md phong
8 lua chon céc thong sb nhay nhit nim tiét kiém
thoi gian hiéu chinh va kiém dinh mé hinh. Sau
khi phén tich d nhay, 13 théng sb mé phong thity
vin va 3 théng sb md phong trdm tich nhay nhét
dugc chon va tién hanh hiéu chinh va kidm dinh.
Trong nghién ciru ndy, phuong phip SUFI-2
dwoc sir dung dé hidu chinh két qua md phong
duoc tich hop trong cong cu hiéu chinh tr déng
SWAT-CUP version 2012 [1]. Két qua phan tich
d6 nhay cac théng sé duoc trinh bay trong bang
2.

Tir hinh 2-5 trinh bay db thi so sanh két qua
md phéng va quan tric tai 4 tram thity vin trong

luu vuc (Phude Long, Phude Hoa, Ta Lai va Ta
Pao) trong giai doan hiéu chinh va kiém dinh mé
hinh, céc két qua ndy cho thiy kha ning mé
phéng ciia mé hinh SWAT dbi véi dong chay
trén hru vie séng Pong Nai 14 kha t6t. Diéu nay
ciing dugc thé hién bang céc chi sb théng ké
trong bang 3. Cu thé, két qua mé phong tai 4
tram cho gia tri R? tir 0,75 — 0,86, gia tri NSE tir
0,61 — 0,85, va PBIAS trong khoang -17 — 16%
trong giai doan hi€u chinh; va gia tri R?=0,53 —
0,73; NSE = 0,47 — 0,88 va PBIAS =2 - 19%
cho giai doan kiém dinh. Nhin chung, véi cac két
qua di dat duogc thi SWAT di chirng minh duoc
kha ning md phong t6t d6i v6i dong chay cho
lru vuc séng Pdng Nai véi bd thong s6 hidu
chinh dugc trinh bay trong bang 2. Tiép theo, bai
béo sir dung mé hinh hiéu chinh t6t cho dong
chay nay dé hiéu chinh va kiém dinh cho md
phéng phu sa.

TAP CHI KHI TUQNG THUY VAN
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Bing 2. Két qud cdc thong s6 hiéu chinh, kiém dinh mé hinh

A £ A2 gra A Ngudng gia| Gia tri hiéu
STT Thong so M@ ta thong so tri chinh
1 v_TLAPS.sub - Toc d6 nhiét thay dbi 1-50 37,05
2 | v_SURLAG.bst - Thoi gian tré ciia dong chay chinh 1-24 1,44
[ngay]
3 r_SOL_K().sol Tinh tham béo hoa -0,2-0,2 0,096
4 | r SOL_ALB().sol Chi s§ Albedo -0,2-0,2 -0,17
5 | r_SOL_AWC().sol Kha ning chira nude clia dit [mm -0,2-0,2 0,17
nudc/mm dét]
,5 6 |v_GW _REVAP.gw Hé sb bay hoi ting ngam 0,02-0,2 0,13
o | 7 |v.CHKare Tinh thdm ciia kénh chinh [mm/h] 0-150 149,55
5 8. | v.CH N2tte,.. i Heé s6 nhdm ciia kénh chinh 0-0,3 0,20
a 9 v. CANMX hru Kha ning lru trit t6i da cia ting 1a 0-10 7,27 -
. ciy [mm]
10 | r_ SLSUBBSN.hru Chiéu dai sudn doc trung binh [m] -0,2-0,2 -0,19
11 v_ESCO.hru H& s6 bdc hoi cia dit 0-1 0,52
12 | r CN2.mgt Sb hiéu dudmg cong CN g v&i d1eu -0,2-0,2 -0,11 -
) kién Am II
13 | v ALPHA BF.gw Hé s0 trlet glam 0-1 0,92
£ ~ 14 | v SPCON Tham so tuyén tinh cho phu sa 0,0001-0,01 0,0002
~% 9l 15 |v SPEXP Tham s mi cho. phu sa 1-1,5 1,14
=516 v USLE P _ Yéu t6 1 tro USLE 0-1 0,079
v Thay the gws trl ban d‘au r_Nhdn (1 + gid tri hiéu chinh) véi gid tri ban dau

Bang 3. Panh giG thong ké két qud mé phong

Tram __Hi¢u chinh ] Kiém dinh
) R NSE | PBIAS | R’ NSE | PBIAS
Phudce Long 0,78 0,77 13% |°0,53 | 0,69 7%
Phugc'Hoav "] 0,861 0,85 | -4% 0,73 | 0,61 4%
Ta Lai 0,75 | 0,69 | 2% 0,85 | 0,88 2%
TaPao S 127D,79 0,6"1' W% |0, 56 0,47 19%

4.2. Hiéu chinh va kidm d‘mh clm dong chdy_

ban cadt lo lirng

Két qua hidu chinh v kiém dinh ham luorng
bun cat lo litng m6 phdéng va thuc do tai 3 tram
do chit luong nude 14 Phude Hoa, Ta Lai va Ta
Palo (1999:2013) duge thé hién trong cac hmh 6, :

7,8 va bang 4. Tai tram Phuoc Hoa, céc chi, so
thong ké twong quan gifia “ham luorng bun cat lo
limg md phong va thyc do lan luto“t la NSE, R? tir

G i":if

0,3 - 0,67 va PBIAS ’aI 27— 9% chq £a 2 giai

doan hiéu chinh (1999 2005) va kiém dinh
(2006-2013). Trong khi d6, tai Ta Lai twong
quan nay t6t hon véi NSE, R? tir 0,31-0,72 va
PBIAS tir 55-65%. Bén canh d6, tram T4 Pao c6
tu'dng quan v& ham hrong bin c4t lo limg sa kha
ot v6i NSE, R? tir 0,46-0,99 va PBIAS tir 35 dén
-33% trong toan bo chudi 1999-2013. Nhin
chung, m6 hinh SWAT m6 phéng kha tbt bun cat
lo Ing cho Iuu'vuce nay

Bang 4. Kez‘ qua cac thong 6 dénh gid hiéu chinhva kiém dinh trém tich

o _ Hleu chinh “Kiém dinh
- O RY ‘NSE PBIAS | R* | NSE PBIAS
PhuécHoa | 0,5 | 03 27 0,67 | 0,38 | .69
o TaLai+ 0172 470397 69 | 0,62 | 031 | 55
Ta Pao | - 0,99:.° 046 35 10,72 | 046 | -33
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Bang 5. Bing phén logi cdp d x6i mon (TCVN 5299-2009)

Cip dd6 | Luwong ditbix6i mon Panh gia
x6i mon | trung binh nim (tin/ha)
I Pén1 Khong bi x6i mon
] L6n hon 1 dén 5 X6i mon nhe
11l Lénhon 5 dén 10 X6i mon trung binh
IV Lén hon 10 dén 50 X6i mon manh
A Lén hon 50 X1 mon rat manh

4.3 Danh gida xoi mon trén luu vuc song
Pong Nai —

Dua vao md hinh @3 duoc hiéu chinh t6t dong
chay va dong bun cat lo limg, bai bao tién hanh
md phong cho giai doan 2000-2013 dé x4y dung
ban 46 x6i mon cho hru virc song Ddng Nai
(hinh 9). Phan ca“'lp x61 mon tir lugng dat bi mét
trung binh nim (tin/ha) dugc chia dua theo
TCVN 5299-2009 (bang 5).

Bén dd phén cép x6i mon & hinh 9 cho thiy-
x6i mon & hru vire chit yéu 13 x6i mon cép 4 véi

TAP CHI KHI TUQNG THUY VAN

trit luong mét dét kha cao tir 10 — 50 tAn/ha.nim
nim tip trung xung quanh hru virc song Pdng
Nai, song Sai Gon va song Bé. Pay 1a khu vuc
tap trung san xut cac hoat déng ndng nghiép,
do d6 su thay ddi hinh thirc canh tic trén bé mit
dat difn ra kha phd bién, kém theo lrong mura
hang nim kh4 cao trung binh tir 2000 — 2600 mm
d4 1am cho dién tich d4t bi mét nhiéu (hon 47%
dién tich hru virc). O tinh Lam Pdng va Binh
Thuan nhét 13 khu virc huu vuc song La Nga va
song Pa Dang, tai cac tiéu luu vuc 30, 39, 40,
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45, 60, 102, 103, 106, 108...c6 mirc x6i & cip V
tirc 14 x6i mon rét manh. Khu vuc x6i mon manh
ndy chiém 8,3 % dién tich toan luu vic, ddy ciing
13 noi c6 6 déc 16n va lrong mura trung binh nim
cao khoang 2200 - 2600 mm. Dién tich x6i mon
cp 1, cAp 2 va cp 3 kha thip 1an luot 13 0,1%,
26,6% va 17,8% so v6i dién tich toan luu virc.
Nhin chung, trén toan khu virc du bj x6i mon tuy
nhién mtrc 46 va phan bé c6 sw khc nhau.
Trong céc loai hinh st dung dét, rimg trong
trong khu vuc nghién cttu ¢6 dién tich x6i mon

NGHIEN CUU & TRAODOI

16n nhit véi hon 53% lwong mét dit chiém
39,5% dién tich Ivu vuc. Khu vuc tréng ca phé
c6 ti 18 mét dit 1a 14,2% chiém 9,9% dién tich.
Pay déu 13 nhitg khu vue ¢6 lugng mua l6n tuy
nhién c6 thé trong qué trinh quy hoach phét trién
c6 su thay ddi sir dung dAt kém theo qué trinh
canh tic va cai tao d4t chura hop 1y, 1am gia ting
lugng mét dAt. Cac nhom d4t khac nhur d4t tréng
ltia, dét trong ciy launim, dit trdng cao su, dét
chin nudi thity san,... c6 ti 1&é mat dit khong
dang k& (hinh 10).

SANDH O MEOY TRUNG SINE NHISY 1A LU VT SUNG DING 1141 GLA DOAN 20002013
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Hinh 9. Bén dé x6i mon nhiéu
nam luu viee séng Péng Nai giai
doan 2000-2013
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Hinh 10. Khéi lrong mat dat trong toan luu vyc séng B511g Nai theo logi hinh sir dung dat

5. Két luan

Muc dich ctia nghién ctru 14 xay dung ban dd
x61 mon lru vue sdng Pdng Nai tmg dung mé
hinh thity vin SWAT. C6 thé két luan ring: (1)
Mo hinh thity vin SWAT c6 thé md phong kha
t6t Iwu hrong dong chéay va phi sa cho khu vire

nghién ciru. (2) Phén tich két qua x6i mon cho
théy toan bé luu vuc cha yéu 14 x6i moOn manh
cp 4 v6i khoang 47% tap trung & khu vuc Tay
Nguyén (Pik Néng, Lam Pdng) va Dong Nai.
DAt trdng 12 khu vuc chiém tdng lwong mét dit
cao nhit v&i hon 53%, sau d6 13 dét trong ca phé
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va céc loai dét khac. Nghién ciru nay vin con  khao hitu ich cho céc nha quén Iy va quy hoach
mdt s6 han ché dic biét han ché v& dit lidu quan  trong cong tac x4y dung chién Iuoc phét trién
trfic. Vi vy, kha ning md phong chinh xéc ciia  kinh té - x& hoi 1au dai trén lru vue néi riéng va
md hinh bj anh hudéng. Tuy nhién, véikét qua dd  ca nudc ndi chung. '

dat duoc, nghién ciru ndy c6 thé 13 tai lidu tham

Loi cém on: Nghién ctru nay duoc tai tro boi Pai hoc Qudc gia thanh phb Hb Chi Minh trong
khudn khd @ tai ma sb “A2013-48-17.
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MAPPING SPATIAL DISTRIBUTION OF SOIL EROSION IN THE
DONG NAI RIVER BASIN

Pham Thi Len and Dao Nguyen Khoi
University of Science, VNU-HCM

Soil erosion is a natural phenomenon, affecting soil quality and agricultural activities. The main
objective of this study was to map spatial distribution of soil erosion in the Dong Nai River Basin
using the SWAT model. The results indicated that the SWAT model could simulate satisfactory the
streamflow and sediment for the study area with the values of NSE > 0,4 and R*>(0,65. From the well-
calibrated SWAT model, the spatial distribution of soil erosion in the Dong Nai River Basin for the
period 2000-2013 was established. The soil erosion in this basin was quite high (about'10-50
tons/ha), accounting for 47% of basin area.

Keywords: SWAT, streamflow, soil erosion, Dong Nai River Basin
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CAP NHAT XU THE THAY POI CUA MUC NUGC BIEN
KHU VUC BIEN VIET NAM

Trin Thuc, Nguyén Xuén Hién, L& Quéc Huy va Poan Thi Thu Ha
Vién Khoa hoc Khi trong Thity vin va Bién d6i Khi hau

u thé bién doi ciia muec nuwde bién trung binh khu vuc bién Viét Nam duoc nghién ciru
va danh gid dya trén cdc 56 lidu thire do tai cde tram quan trdc hdi vin duwgc cdp nhat
dén thang 12/2013 va 56 lidu vé tinh d‘u’_&c cdp nhdt dén 12/2014. Theo s6 liéu quan trde

tai cdc tram, muc nude bién trung binh cé xu thé ting khodng 3,0 mm/ndm. Theo s6 lidu vé tinh (1993
- 2014), mue nuéc bién trung binh trén quy mé toan Bién Péng c6 xu thé ting tir khodng 4,1
mm/ndm; tinh riéng cho ddi ven bién Viét Nam, myc nwe6e bién trung binh c6 xu thé ting khodng 3,4
mm/mém. Khu viee ven bién mién Ti rung co xu thé tang manh nhét véi tbe dp tang trén 4,4 mm/nam,
Ihu viee ven bé Vinh Bic BG ¢6 mirc ting thdp nhit véi toc d6 tang khodng 2,5 mm/nam.

* Tir khéa: Myc nuoce bién trung binh, bién d@6i khi hdu, bién Viét Nam

1. Giéi thiéu chung

Theo d4nh gi4 ctia Ban Lién chinh phu vé
Bién dbi khi hau (IPCC), c6 nhéu tic nhin giy
thay dbi muc nude bién trén quy md 16n vé
khong gian va thoi gian, trong d6 hai tdc nhén
chinh 13 gidn n& nhiét va dich chuyén ca céc
khéi nude tir luc dia xuéng dai duong, ma cu thé
13 sy tan bing trén dét lién [7]. Céc s6 liéu quan
trc nhitng thap ki gin day cho thdy c6 su gia
tang nhiét d6 ciia dai dwong, giy nén nudc bién
dang do gifin nd nhiét [7, 8]. Nghién clru, danh
gia xu thé bién dbi muc nude bién ¢ ¥ nghia rat
16n, dic biét trong xay dimng kich ban nwéc bién
dang do bién ddi khi hau.

Tai Viét Nam, muc nudc bién chu yéu duoc
quan tric béng triéu ky hodc thiy chi tai cic tram
doc ven bién va hai d4o [5]. S6 lugng 17 tram
hién c6 14 kh4 it d6i v&i nhu cAu phén tich, danh
gia su bién dbi ctia muc nudc bién. Hon nita,
muc nude bién dirgc quan tric vé6i tan sudt khac
nhau tai cac tram, mot ) tram quan tric véi thn
suét 24 1in/ngay, da phin céc tram quan tric v6i
tin sult 4 1An/ngay, diéu nay gay kho khin trong
danh gi4 xu thé bién dong ctia myc nudc bién
trung binh [1, 5]. Nhim khic phuc vén & trén,
mdt sb nghién ctru da st dung s liéu vé tinh
trong danh gia xu thé bién ddi cia muc nuéde
bién trung binh khu virc bién Viét Nam [2].

Theo déanh gia cua IPCC trong bao cao lin

Ngudi doc phéan bién: TS. Nguyén B4 Thity

thit 5 (ARS) ndm 2013, muc nudc bién trung
binh toan cAu ting trong thé ky XX va tiép tuc
ting trong thap nién du cia thé ky XXI. Udc
tinh tir ndm 1901 dén nam 2010, té¢c d6 déng cuia
muyc nude bién trung binh toan ciu vao khoang
tir 1,7 £+ 0,2 mm/ndm. Trong giai doan tir nam
1993 dén nam 2010, muc nude bién c6 xu thé
tang manh hon, khoang 3,2 + 0,4 mm/ndm. Theo
kich ban cao (RCP 8.5), dén nim 2100, muc
nuéc bién trung binh toan ciu c6 thé ting 0,82 m
[7]. Bén canh do6, dinh gia cta IPCC ciing cho
théy, su thay ddi muc nude bién toan clu ¢o su
khéng ddng nhit theo khong gian, dic biét 13
muc nude bién ven bd cac chau luc.

Céc phan tich sé lidu quan tric tir cac tram
hai vin ven bién Viét Nam cho thiy muc nuéce
bién & hiu hét cac tram c6 xu thé ting véi tbe do
ting trung binh trén toan dai ven bién Viét Nam
vao khoang tir 1 - 3 mm/nam [3, 5, 6]. Két qua
phén tich b liéu vé tinh cho théy muc mroc
trung binh khu vuc bién Viét Nam tir nim 1993
dén 2010 tang khoang 4,7 mm/ndm [2, 4]. Hau
hét céc nghién ciru d4nh gia xu thé bién ddi clia
muc nude bién dugce thuc hién trude nim 2012
va duoc st dung trong phén tich x4y dung kich
ban nudc bién dang cia kich ban bién dbi khi
héu ndm 2009 va 2012. Nhim cung cép thém
nhiing luan ctt khoa hoc vé xu thé bién d6i muc
nuée bién, phyuc vu viée cip nhat kich ban nuée
bién dang cho Viét Nam, bd s6 liéu thuc do ctia
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céc tram hai vin dn nim 2013 v s6 lidu vé tinh
dén 2014 @& dugc thu thap, phan tich va danh gia
xu thé bién dbi ctia muc nude bién tai khu vuc
bién Viét Nam.

2. S6 lidu va phwong phap nghién ciru

2.1. 86 lidu tgi cdc tram quan tric

Muec nuéc bién bét ddu do dac & Vist Nam tai
tram hai vin Hon Déu tir d&u nim 1938 sau d6 bi
gian doan do chién tranh. Pén thang 1 ndm 1956,
tram van Hon Déu hoat dong trd lai va bit dau
do dac muc nudc ché dd 4obs/ngay tir ndm 1957.
Sau d6, tai mién Béc, mét sb tram hai vin duoc
thanh 14p dé do muc nudc nhu C6 T6, Bach
Long V¥ (1958), Cira Ong, Bii Chay (1960),
Hon Ngur (1961) va Cn Co (1974) va méi nhét
13 tram S&m Son (1998). Trong cac tram trén,
tram Bach Long V§ va Hon Ngu bi tam ngirng
quan tric nhidu 1an do chién tranh va tram Hon
Ngur chi c6 s6 lidu én dinh tir ndm 1990 v tram
Bach Long V¥ tir nm 1998. Tai mién Nam, tram
hai van Quy Nhon dugc thanh 18p tir ndm 1958
va bit ddu quan tric tir nim 1959. Do chién
tranh, tram Quy Nhon tam ngirng quan tric nam
1965 va quan tric 6n dinh tr& lai tir naim 1986.
Sau ndm 1975, nhidu tram hai vin 14n luot dugc
x4y dung d& bd sung vao hé théng céc tram quan
trac muc nudc nhu Viing Tau, Son Tra (1978),
Phtt Quy (1979), Cén Dao, Phi Qudc (1986),
DK17 (1992), Thé Chu (1993), Trudng Sa

* (2002). Sau khi phén tich va d4nh gi4 chét lvong

chudi 6 liéu nhu thoi gian quan tréc, sy lién tuc
ctia chudi sb lidu, sb lidu cna 12 tram hai van
dugce st dung dé tinh toan xu thé bién di muc
nuéc bién trung binh (bang 1). Tc d6 bién thién
muc nuée bién trung binh tai cac tram thyuc do
duoc xéc dinh theo phuong phép phén tich xu
thé tuyén tinh.

2.2. 86 liéu vé tinh

S6 lidu quan tric muc nudce bién bang vé tinh
12 ngudn s 1iéu hop nhit di thudng muc nude
toan céu tir nhidu vé tinh duge chia theo lu6i ciia
AVISO (Archiving, Validation and Interpretation
of the Satellite Oceanographic). B b liéu duoc
td hop tir cac vé tinh ERS-1/2, Topex/Poseidon

TAP CHI KHI TUQNG THUY VAN

(T/P), ENVISAT and Jason-1/2. S6 lidu c6 d6
phéan giai thoi gian 14 7 ngay va khong gian 13
1/4 @b kinh vi. Céc sai s6 ciia phép do da duoc
hiéu chinh nhu sy tré tin hiéu & tAng d6i luu, tAng
dién ly, thuy tridu dai duong, 4p suit nghich déo
va sai sb thiét bi. Téc dd bién thién myuc nude
bién trung binh tir sb liéu vé tinh dugc xac dinh
theo phuong phép phan tich xu thé tuyén tinh
cho tt ca cac diém ludi trén khu vuc bién Pong,
Viét Nam [8, 9].

3. Két qua va thio ludn

3.1. Tir 56 thuwee do

Két qua tinh toan xu thé bién ddi tir s6 liéu
thurc do trong sudt thoi ky quan tric cho thiy, xu
thé bién dong muc nude bién trung binh tai céc
tram ven bién Viét Nam 14 khong déu nhau. Hau
hét myc nuée bién trung binh tai cac tram c6 xu
thé tdng, trong 4o, ting manh nhét 13 tai tram Pha
Quy va Th Chu véi tbc do ting khoang 5.6
mm/ndm. Tram C6 T6 c6 xu hudng giam (-1,4
mm/ném) trong khi tram Quy Nhon c¢6 xu hudng
giam khong dang ké (-0,3 mm/nim). Tinh trung
binh cho tit ca céac tram cho théy, muc nudc
trung binh tai cic tram quan tric c6 xu thé ting
khoang 3,1 mm/ném, cac tram dao xa bd ¢ xu
thé ting manh hon so v&i khu virc ven b (bang
2, hinh 1). Nhur vy, c6 thé thiy ring, so v6i danh
gid nam 2012 cta B Tai nguyén va Mo6i truong
(muc nuéc trung binh tai cic tram ven bién Viét
Nam ting 2,9 mm/nim) [1], muc nuéc trung
binh tai cic tram quan tric trong giai doan nay
van tiép tuc ¢ xu thé ting.

3.2. Tir 56 ligu vé t'nh

Xu thé bién dbi muc nuée bidn quan tric
bang vé tinh dugc tinh toan tir chudi sb lidu dj
thudng d6 cao bé mit bién tir nam 1993 dén
2014, két qua tinh toén cho thdy muc nude trung
binh toan bién Pong bién dbi v6i tbe do khoang
4,05.+ 0,6 mm/niim, thip hon so v&i két qua
nghién ctru ndm 2010 (4,7 mm/ndm) [1]. Trong
khi d6 xu thé ting muc nude bién trung binh toan
cau theo sb liéu vé tinh trong giai doan 1993-
2014 1a 3,25 £ 0,08 mm/ndm (hinh 2).
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Béng 1. Danh sach cdc tram quan L dc myc nudc bién

Nam

a)

Hinh 1. Xu thé ting myc
miede bién tai cdc tram

Nam

TT " lm!’a do Théi oi z
Tén tram _ . Kink a5 Vidp 0i gian quan trac
i Cira Ong 107,37 21,03 1962-2013
2 Co6 T6 107,77 20,97 1960-2013
3 Bii Chay 107,70 20,87 1962-2013
4 HonDau . | 106,82 20,67 1960-2013
5 Cén Cod 107,22 17,10 1981-2013
6 Son Tra 108,20 16,12 1980-2013
7 Quy Nhon 109,22 13,75 1976-2013
3 Phi Quy 108,56 10,31 1986-2013
9 Viing Tau 107,07 10,33 1978-2013
10 Cén Do 106,60 8,68 1986-2013
11 "3 Chu 104,80 10,00 1995-2013
12 Quéc 103,97 10,22 1986-2013 |
' Bang 2. X $bién-adi muc mrée-bién trung binh tgi cdc fram hdi van
) T Tén tram Thoi gian quan tric Xu thé bién dbi
(mm/ndm)
1 tra Ong 1962-2013 5,0+0,6
2 U6 To 1960-2013 -1,4+0,3
3 Bii Chay 1962-7013 1,54+0,4
4 Hon Dau 196G-. 13 3,6+0,5
5 Cbn Co 1981-2013 0,610
6 Son Tra 1980-2013 3,3+0,6
7 Quy Nhon 1976-2013 -0,3+0,6
8 Phi Quy 1986-2013 5,606
9 Viing Tau 1978-2013 3,5+0,7
10 Con Pao 1986-2013 47+0,6
11 Thé Chu 1995-2013 56+1,1
12 PLi Oude 1986-2013 3,606
irung binh 3,0+0,6
50 == -
* i Ong B E6TA 4 i Chiy - Him Biu
E gl €in €8 - e Tah * Quy Nasn = PhiQ ¢
T ° Vias Tag + €dn Ble Tho €y Phi Quée
£ —Linear (Trung bigh) o X e,0% o 4
:;' & e - tﬁi
£ : 25
s hdi van
=10
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_ 3ém
_6U
'g 80 E . f(x) =3.25x - 6482.20
E = 40 o
€ 40 E
2 520
[3}
= 0 e
5 g
=] = -
=-40 - =-20 - =
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b)

Hinh 2. Xu thé ting myc nudc bién trung binh Bién Péng (a) va todn cau (b) tix vé tinh
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Phéan b theo khong gian cta gia tri xu thé
bién dong muc nuéc bién trén Bidn Pong cling
phtt hop véi thdi ky 1993-2009. Theo phén bé
nay, vimg bién ngoai khoi mién Trung cia Viét
Nam, muc nude bién ¢6 xu thé ting 160 nhit (5,0
- 5,5 mm/ndm). Khu vuc c6 xu thé gia ting cao
nay kéo dai tir bo Viét Nam sang Philippin. Khu
vuc c6 téc d6 ting thép hon 1a khu vuc phia bic
bién Dong (1,0 — 2,0 mm/nim). Dénh gia cho
khu wirc ven bién Viét Nam, khu vic ven bién
Trung Bo ting manh nhét véi toc d6 ting khoang
trén 4 mm/ndm, 16n nhét tai khu vuc ven bién
Nam Trung b véi tdc d6 ting dén trén 5,6 mm.
Khu vuc ven bién Vinh Bic Bb ting thép hon
v6i mizc @ khoang 2,5 mm/nam (hinh 3).

3.3. Phén tich, danh gid, so sanh xu thé bién
doi myec nwéc bién tiv hai nguon sé lidu

Két quéa phén tich su phu hop gifta hai ngudn
s6 liéu v& chuén sai muc nuée bién trung binh
nim tai cac tram cho thiy, c6 su trong dong cao
v& xu thé bién dbi muc nuée bién cling nhw mébi
twong quan giita 2 chudi sb lidu dbi véi céc tram:
Hon Déu, Con Co,-Son Tra, Quy Nhon, Phu
Quy, Con Pao, Phit Qubc va Thé Chu. Tuy
nhién, ciing c6 mot $6 tram nhur Cia Ong, CoT6,
Viing Tau khong cho thdy sy twong ddng cao
gifta s6 liéu thirc do v sb liéu tir vé tinh. Tham
chi tai tram C6 Tb, sb liéu thuc do giai doan
1993 - 2013 cho thdy xu thé giam trong khi sb
lidu vé tinh cho thiy xu thé ting (bang 3, hinh
4). Tuy nhién, néu tinh trung binh cho tAt ca cac
tram thi khong c6 su khac biét d4ng ké v tc do
bién déi muc nuéce bién theo sb lidu thuc do (4,5
mm/ndm) va theo sb liéu vé tinh (3,5 mm/nim).
Nguyén nhén ctia khac biét niy c6 thé dén tir yéu
t6 sut Itn dia chit. Do c4ch thirc quan tric khéc

o
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nhau, sut lin dia cht c6 thé 1am gia ting tdc do

déng ctia muc nudc bién tai qué trinh do muc

nudc tai cac tram hai van nhung khoéng anh

huéng gi d&n qua trinh do murc nude tir vé tinh.
4. Két ludn

S6 lidu muc nuée thuc do céc tram hai vin va
vé tinh d3 dugc st dung trong phan tich va danh
gi4 xu thé bién d6i myc nuée bién ving Bién
Déng va ven bd Viét Nam. K&t qua phén tich sb
ligu muc nuée bién quan tric trong subt thoi ky
do dac tai cac tram hai vin ven bién Viét Nam
cho théy, héu hét muc nwéc tai céc tram déu c6
xu huéng ting nhung c6 tram lai c6 xu huéng
gidm nhe hodc khong rd rang nhu C6 T6, Quy
Nhon. Tinh trung binh, muc nuéc bién tai cac
tram quan tric c6 xu thé ting khoang 3,0
mm/nim.

Két qua phan tich s6 liéu tir vé tinh cho théy,
muc nuée bién trung binh trén toan Bién Dong
c6 xu thé ting khoang 4,1 mm/nim. Khu vuc ven
bién Trung B6 ting manh nhit v6i tdc d6 ting
khoang trén 4 mm/ndm, trong d6 khu vuc ven
bién Nam Trung bd cb xu thé tang dén trén 5,6
mm. Khu vizc ven bién Vinh Bic B0 ting chim
nhét dai ven bién Viét Nam, voi muc d6 tang
khoang 2,5 mm/nim. So sénh xu thé bién dbi
muc nude trong giai doan 1993 -2013 gitra sb
ligu thyuc do va sb lidu vé tinh cho thiy, c6 su
twong dong cao tai da sb cac tram v& xu thé bién
dbi va twong quan chuén sai muc nuée gitra hai
loai s liéu. VAn tdn tai sy khéc biét v& xu thé tai
mot vai tram. Tinh tir nim 1993 &n 2013, xu thé
bién d6i muc nudec tai cac tram hai van 16n hon
so véi trich xuét tir s6 lidu vé tinh (4,5 mm/ ndm
so voi 3,5 mm/nam). Nguyén nhén sy khac biét
c6 thé tir nguyén nhan sut lin dia chét.

Hinh 3. Xu thé thay ddi muec nwée tir s6 liéu vé
tinh trén todn Bién Péng
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Bang 3. Xu thé bién ddi va twong quan giita s6 liéu vé tinh va thuc do (1993-2013)

Ty 1é ting muc nuéc bién (mm/nim) Hg sb twong quan giira
S6 ligu tram Sb liéu vé tinh hai s liéu (R)
Cira Ong 11,8+3,0 . 2,8+0,7 0,58

Bai Chay 432+ 0,69 2,02+0,78 0,7

C6 To 2,47 + 0,84 2.52+0,77 0,22

Hon Déau 2.6+09 2,42 +0,78 0,78

Con Co 6,87 + 1,33 3,2+0,72 0,84

Son Tra 5,64+ 1,33 © 334+0,67 0,90

Quy Nhon 4,48 + 1 5,7+1,05 : 0,85

Phi Quy 529+ 0,92 4,68+ 0,56 0,92

Viing Tau 0,5+0,15 2,15+ 0,83 0,43

Con Do 5,57 +0,93 439 + 0,75 0,92

Thd Chu 5,66 + 1,08 4,25 + 0,69 0,81

Phit Quic 424+ 1 4,15+ 0,54 0,85

Trung binh 45+1,2 3,5+0,7

o
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Hinh 4. Twong quan gitta chudn sai migc nudc tai cac tram hdi van va vé tinh
giai dogn 1993 — 2013

Loi cém on: Bai bao hoan thanh nhd s tro gitip tir d tai cAp Nha nude “Nghién ctru cap nhat kich
ban bién dbi khi hau, nude bién dang cho Viét Nam” thudc Chuong trinh KHCN-BDKH/11-43.
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UPDATED TREND OF CHANGE OF SEA LEVEL
OF THE EAST SEA, VIETNAM

Tran Thuc, Nguyen Xuan Hien, Le Quoc Huy and Doan Thi Thu Ha
Viet Nam Institude of Meteolorogy, Hydrology and Climate Change

Trend of sea level of East Sea of Vietham are studied and evaluated based on the tidal gauging
stations and altimetry data from AVISO' sattelite. Observed data at the tidal gauging stations show
that the mean sea level has increased about 3,0 mm/year. Altimetry data (1993 — 2014) indicate that
the mean sea level over East Sea have increased about 4,1 mm/year. The mean sea level along Viet
Nam coast has an increase trend of about 3,4 mm/year. The Central coastal region of Viet Nam has
the strongest increasing trend of more than 4,4 mm/year; the coastal area of the Tonkin Gulf has the
lowest increasing trend of about 2,5 mm/year:

Keywords: Sea level, Climate Change, the East Sea of Viet Nam.
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XAY DUNG MO HINH TOAN MO PHONG
QUA TRINH VAN CHUYEN BUN CAT TREN LUU VU'C
(AP DUNG CHO LUU VU'C SUOI SAP THUQC TINH SON LA)

Pio TAn Quy - Truong Pai hoc Thiy loi

~ydi bdo gidi thiéu phan mém Q _SDM _BASIN 2014 (Quy Sediment transport Model
| version 201 4) & mé phong qud trinh van chuyén bin cdt trén luu viee sudi Sap tinh Son
La. Phan mém Q_SDM_BASIN duroc thigt ldp trén co sé gidi phwong trinh todn hoc

mé phong cdc hién twong vt Iy ciia qua trinh x6i mon dat.
Tir khod: Son La; Luu virc; M3 hinh mé phéng vin chuyén bim cat trén leu vyec.

1. Gi6i thidu tdng quan v& luu vire sudi Sap

1.1. Piéu kién twr nhién

Luu vuc Subi Sap thudc dia phan cac huyén
Moc Chau, Yén Chéau, Bic Yén, Mai Son, Van
Hb tinh Son La, c6 dién tich tir nhién 1085,5
km?, chiém 7,66% tdng dién tich toan Tinh. Luu
vue ndy cb 2 hé théng nai chinh chay qua: hé
thdng ndi ta ngan sdng P4 va hé thng ndi xen
gifta song Pa va séng M4, hiu hét cac diy nuai
trong tinh du thp din theo hudng tiy bic -
déng nam.

1.2. Péc diém tho nhwiong, tham phii

Luu vire Sudi Sap c6 4 nhoém dét chinh: DAt
nu vang, dat x4m feralit, dit x4m min trén ndi
va nii d4. Dt ndu vang c6 16289,4 ha, chiém
15,01% dién tich Iuu vuc, cha yéu dugc hinh
thanh & dia hinh dbc va bi chia cit manh nén
tham thyc vat bi pha huy. D4t xam feralit ¢c6
50531,8 ha, chiém 46,57% dién tich lru virc. Dét
. XAm mim trén nii c6 33800,2 ha, chiém 31,15%
dién tich luu vuc. Nii da c6 7870,3 ha, chiém
7,2% dién tich luu vue. Luu vire Sudi Sap c6 thd
nhudng phi hop véi nhidu loai cdy. Dién tich
rimg 14 27573,5 ha, chiém 25,48% dién tich toan
Iuru vuee ; trong @6 dién tich rimg tu nhién giau va

BAN 90 V] TRI LLIU VIFC SUOI SAP VA VUNG PHY CAN .
ox -

Ngudi doc phan bién: TS. Nguyén Kién Diing

trung binh 1a 8847 ha, dién tich rung tir nhién
nghéo 13 11752 ha. Pét trdng cdy céng nghiép
chiém 0,93%, d4t lua méau chiém 29,86% [1].

1.3. Pdc diém thiy vin

Tbng lwong dong chay nim trung binh ctia
Iwu vue Sudi Sap khodng 1,4 ty m3, dong chay
160 nhit thuong tap trung vao théng 8, 9, dong
chay kiét nhét thuong xay ra vao thang 3, mod-
ule dong chay binh quén thang 16n nhit thuong
dao déng trong khoang tir 0,86 - 1,71 m*/s.km?,
module dong chay trung binh trong céc thang
mua 1i khoang 0,96 m’/s. km?. Luu lwong dinh
1t dao dong trong khoéang tir 340 - 365 m¥/s.
Bién d6 1i dao dong tir 290 - 300 m’/s. Luu
luong dong chay trung binh théng kiét nhét
khoang 0,6 m’/s. Bun cét trén song, subi tai luu
vue chit yéu dugc hinh thanh do qué trinh x6i
mon va rta trdi. Vao cac thang mua I8 ham
Iwong bum cat cao gip nhidu 14n so vé6i cac thang
mua kiét, thuong dao dng trong khoang 1000-
5000 g/m?. Thang c6 ham luong bun cét cao nhit
thudng roi vao thang 8, 9 hang ndm, dao dong
trong khoang 2000-5000 g/m?; cic thang c6 ham
Iirong bun cat thip nhit thuong 13 thang 1, 2 dao
ddng trong khoang 150 - 200 g/m’.

Hinh 1. Ban dé vi tri heu viee
suoi Sap

TAP CHI KHI TUQNG THUY VAN
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2. Co s& s6 liéu va mé hinh md phéng

2.1 Co 56 sé ligu

S6 liéu str dung @8 tinh toan bao gdm:

- S6 liéu mua, nhiét @, bbc hoi va sb lidu
trich Iii, bun cat cac ndm 1962, 1973, 1980, 2010,
2011, 2012 va 2013 tai tram Thac Moc va Moc
Chau.

- 6 lidu vé tinh hinh st dung dét, v& loai d4t
trén hru vire.

- Céc ban db dia hinh, ban db mang lu6i song
subi, ludi tram khi tuwong thily vin, ban db thd
nhudng.

2.2 Thiét 1gp mé hinh mé phéng vin chuyén
bun cadt va kich ban tinh todn

M5 hinh md phéng qua trinh van chuyén bin
cat trén hru vuc c6 hai module: module md
phéng dong chdy va module mo phong qua trinh
x6i mon va véan chuyén bun cat trén luu vuc.

Khi mua xudng luu vize, mot phin chay trén
mit dAt tao thinh dong chay mit, mdt phin ngém
xudng @it 1di tip trung thanh dong chay ngdm
chay vao sbng, sau d6 chay qua ctra ra cua luu
vuc tao thanh dong chay.

M6 hinh phén tich qua trinh dong chay trén
luu vuc dua vao phuong trinh:

=T _1—ty

a(® = j p(D)-—-e Fdr+q(t)-e ®

=ty

)

Trong d6: q 1a luu lugng dong chay (m’/s); p
1a lugng mua (mm) trén Iuu vue; t 1a thoi gian
chay tran bao gdm thoi gian chay tran trén mat
4t va thoi gian chay trong song.

M6 hinh m6 phéng x6i mon va vén chuyén
bin cat dwgc thiét 14p dua vao phuong trinh todn
hoc m6 phéng cac hién turong vat li cha qué trinh
X061 mon va vin chuyén btin cat. Co s& toan hoc
cua cac hién tuong vt 1i 1a phuong trinh lién tuc
ctua Bennett (1974) [2]. Phuong trinh lién tuc ciia
bin cat duoc viét nhwr sau:

ag,), 9C.h)_

o P P50 ®

Trong do: gs 1a luu lugng bun cat qua mot
don vi mit cét [kg/s.m]; x 14 khoang cach doc
soéng [m]; pi 1a 6 duc bun cat [kg/m?]; Cs 1a
nong do tip trung bun cat [kg/m’]; & 12 d6 sau
dong chay [m]; 1a lugng bun cat bi x6i mon
hoic bdi ling [kg/s.m?].

Phuong trinh vi phén lién tuc ctia bun cat néu
trén dugc giai bang cach sir dung phuong phap

TAP CHI KHI TUQNG THUY VAN

sai phén hitu han so d6 hién. Lwrong bim cét bi
x6i mon hodc bodi ling co thé 13 gia tri duong
(b01) hay gia tri 8m (x6i). So 6 sai phan cta Lax
bién d6i boi Vreugdenhil va De Veries duoc 4p
dung & giai phwong trinh vi phan lién tuc ctia
bun cat nhu sau:

of 1|, S
'& = A—tl 1 ((1 a)fi} + Cl-il—'z'——l>] (3)

j+1 j+1

% Y/ ZAxfz_l -2 ﬁ+12Ax @

Trong do6: Ax, At 1a budc khong gian va thoi
gian; i, j chi vi trf i va thoi diém j; o, A 1a trong
s sai phén.

Ap dung (3) va (4) vio (2) cho dang sai phén sau:

i-1

J+l J#

A qul q.n-l + (I Z‘) qu-l + q_u-l
2Ax 2Ax

+pSZ1_ Cl—l ht—! (1 a)c} ]1 +aCst+l 11+I ;Cs:~{ l—l] (D(I,I)

Dé don gian Foster (1992)[3] d& mé phéng qua

trinh van chuyén bun cat trén lvu vire nhu sau:
og, _
P D(x,1) |

Phuong trinh nay 1a co s¢ d€ xac dinh qua trinh
x6i mon va vin chuyén bin cat trén luu vyc.

Tac gia xAy dung so @ hinh thanh dong chay
va bun cét trén luu vuc duge md phong trong
hinh 3.

Trén co s do tac gid dung ngdn ngit C++ da
viét module tinh to4n dong chay va module tinh
toan x61 mon va van chuyén bin cat trén lu'p VIIC.
Giao dién ciia chuong trinh d3 dugc thiét ké nhu
hinh 4.

Tac gia 14y s6 lidu ctia tran 1i nim 1962 thoi
gian tir 1 gi& ngay 28/9/1962 dén 19 gid ngay
2/10/1962 ding dé higu chinh mé hinh, Iy sb
liéu cta trén Ifi ndm 1973 thoi gian tir 10 gid
ngdy 2/9/1973 dén 19 gié ngay 13/9/1973 ding
dé kiém dinh m6 hinh. Tir két qua hiéu chinh,
kiém dinh mo hinh, ding bd thong sb @& mé
phong dong chay va van chuyén bun cat cho cac
tran I{i x4y ra vao thang 8/2010 cho thiy dang
duong qué trinh dong chay va van chuyén bun
cat tinh toan phu hop véi dang dudng qué trinh
dong chay va van chuyén bun cat thuc do.

®)
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Hinh 5. Qud trinh dong chdy va vdn chuyén bum cdt tinh todn va thuc do
tai tram Thac Mdc nam 1962

2.3 Cdc chi tiéu phan tich danh gid

Két qua tinh toan dugc danh gid boi chi tiéu
d4nh gia sai s6 duéi day:

-Saisd dinh li: AH = HE — HY®

- Sai sb cta duong qué trinh (ding chi tiéu
Nash- sutcliffe):

2

(X, XY
Nash=1—-—-—-—————( o _S"),
Z(Xoj_.Xo)_

Trong d6: AH 1a chénh l1éch muc nudc dinh
16i; Ha® 12 muc nuréce dinh 1 tinh todn tir mo hinh;
H4¢ 13 myc nude dinh 1 thue do; Xo, 12 gid tri
thuce do; X, 1a gia tri tinh toan

3. Két qué phén tich va d4nh gia

3.1 Két quad hiéu chinh, kiém dinh

Lua chon trin 1 thyc té thang 9/1962 dé higu
chinh b6 théng sb ctia md hinh. Két qua tinh toan
hiéu chinh théng s6 ctia md hinh cho hé sé Nash
dat 81%, sai s6 dinh 1ii 14 13 m¥/s.

V6i b thong s6 clia md hinh, tién hanh tinh
toan kiém dinh bd thong s6 clia mo hinh véi trén
lii 1973. Két qua md phéng dudng quéd trinh
dong chay tinh todn va thuc do véi céc truong
hop hiéu chinh, kiém dinh va x4c nhan m6 hinh
nhir hinh 6, 7.
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Hinh 6. Duong qua trinh luu lvong tinh todn va thyc do tai tram Thdc Méc nam 1962- 1973
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Hinh 7. Buong qud trinh ham leong bun cét lo lieng tinh todn va thire do tram Thdc Mbe

nam 1962- 1973
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Hinh 8. Két qua mé phdng dong chay va van chuyén bim cdt tram Thic Méc ciia trén li 8/2010

Két qua tinh toan cho hé s Nash dat gié trj tir
0,7 - 0,82 dat yéu cau trong gi4 tri cho phép. Do
d6 co thé sir dung md hinh dé mé phong dong
chéy cho trén 1 trong thang 8 ndm 2010.

3.2 M6 phéng dong chidy trong nhitng nim
gan ddy ’

Do cic nim gén day, tram Thac Mdc ngling
do bun cat nén ching t6i sir dung s liéu mua
gio tai tram Moc Chau dé tinh toan dong chay
cho Twu vuc tinh dén tram Thac Mqc va str dung
phuong phép luu vuc tirong tir dé tinh todn dong
chdy va van chuyén bun cét tai ctra ra cua lwu
vue Subi Sap. Két qui mé phéng dong chay va
van chuyén bun cét cho tran 1 trong thang 8 ndm
2010 nhu hinh 8.

TAP CHI KHI TUQONG THUY VAN

Vé6i két qua tinh toan bing moé hinh
Q_SDM_BASIN_2014 cho thiy hrong bim cét
vén chuyén trén Iwu vire dén cira ra tai tram Théc
Méc trung binh khoang 600 - 700 kg/s, lwgng
bin cat bi x6i mon trung binh trén Lwu vuc
khoéng 20 - 30 t/ha/nim.

4. Két luan -

Bai bao gi6i thidu két qua viée x4y dung mo
hinh Q_SDM BASIN 2014 md phéng vén
chuyén bun cét trén hru vure sudi Sap tinh Son
La. M6 hinh ¢6 giao dién bing tiéng Viét, 4 ap
dung thanh céng tinh to4n qu4 trinh dong chay
va vin chuyén bun cat trén luu vue subi Sap va
¢6 thé &p dung cho cac luu vuc twong tu khac &
Viét Nam.
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SIMULATION OF SEDIMENT TRANSPORT MODELS FOR SMALL BASIN
‘ (APPLY FOR SUOI SAP BASIN IN SON LA PROVINCE)

Dao Tan Quy - Irrigation University

Suoi Sap River Basin located in Moc Chau, Yen Chau, Bac Yen, Mai Son, Van Ho of Son La
province, with area 1085 km?, accounting for 7.66% of the total area of the province. The Suoi Sap
basin located in the geographic scope: 104°11'09 " — 104°42'54 east longitude, 20042'8 — 21010'15
north latitude, west Nam Pan stream basin, east of Van Lake, south Laos. Surface water resources
of the Suoi Sap basin are 1.4 billion m’. Total flow in 5 months of flooding season is about 80% of
the total annual flow, maximum flow often focusesin August every year, the driest month occurs in
March. Basin topography is complicated, fragmented and often steep slopes should be in , erosion.
This article introduces a model Q SDM_BASIN 2014 simulate sediment transport in Suoi Sap Basin
of Son La province.

Key words: Son La, Basin, Q_SDM_BASIN 2014 (The sediment transport model version 2014)
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NGHIEN CUU ANH HUONG CUA
HO CHUA THUQNG NGUON DEN CAC
PAC TRUNG THUY VAN TREN HE THONG SONG MA

Nguyén Thanh Hing, Nguyén Thi Thu Huyén v Vii Pinh Cwong
Vién Khoa hoc Thuy loi Viét Nam

a sau khi cdc ho chika hogt ddng, bai béo tim ra sy thay dbi vé céc dic trung thiyy van,

Trén co s6 cac phén tich s6 ligu thily van bin cdt trén heu viee séng Ma giai doan trirée
v

bun cat khi cdc hé di vio van hanh. Két qua cho thdy hé chira da lom quan hé heu lirong
- muge nwde bién ddng theo xu heéng gidm thdp d6i voi cap heu heong nhé va ting ddi véi cdp liru
lieong 16n. Piéu nay dén dén viéc khé 1y mieée trong mia kiét va suy gidm thoat Iil trong mua .
Ngodi ra viéc giit bum cdt & hé trén thwong luu song Chu sé gdy mét cén bang bin cdt dén dén x6i

phé bién Iong dén séng ha du sau ddp Cira Dat.

Tir khéa: Dién bién long dan, dnh hudng hé chiva, ddc trung thity van séng Ma.

1. Pit van dé

Viéc xay dung cac hd chira trén thuong ngudn
hé théng song s& 1am thay déi trang théi can bang
ctia dong séng do bun cét bi giit lai trén ho, dan
dén nhing thay d6i trong dong chay bun cat va
c4c vAn d& v& kiém soat 1fi, giao thong thiy,cAp
nuéce twdi [5]. VAn dé thay dbi ndng @6 bin cat
dan t6i x6i 1ong din ha du hé théng séng d3 duge
nghién ciru tir rit sém [2] va kéo theo 14 thay ddi
cac quan hé thﬁy vdn & ha du [6]. Nhimng nghién
ctru ndy dugc thyc hién chii yéu di voi hé théng
song Hong sau dap thiy dién Hoa Binh.

Trong nhitng nim gin déy, ving ha luu hé
théng song M4 dang d6i mét véi tinh trang long
dén bi bién dong manh [4]. Bén canh sy bién
dong long din theo quy luat twong tac thiy thach
dong luc ty nhién ctia dong sdng, long din hé
thdng séng con bi bién dong do tac dong xay
dung hd Ctra Pat, Hua Na trén thuong nguén
séng Chu d4 didu tiét dong chay, khai thac cat
long song. Do phi sa bi giit lai & long hd nén
dong nudc thiéu hut phit sa gy x6i ha thip long
dan tir hd x4 ra kéo theo céc quan hé thiy vén
ctia dong chay ciing bién dong theo, ma dién
hinh 14 quan hé luu lugng - muc nudce bién dong
theo xu huéng giam thip din dén khé 13y nude
trong mua kiét va can tré thoat I{i trong mua Ifi.
Bai bao gi¢i thigu mot sb két qua nghién ctu

TAP CHI KHI TUQGNG THUY VAN

thong qua phén tich s6 lidu do dac ctia céac tram
thity vén trén hé théng séng Ma.

2. Tai li¢u va phwong phap nghién ciru
2.1 Cdc hé chira trén lu vuc song Ma

Quy hoach béc thang thuy dién luu vic song
Mi c6 tbng cong 7 cong trinh thuy dién téng hop
trén dong chinh séng M& va 2 cOng trinh trén
song Chu [1]. Tuy nhién hién nay céc hd chira
thuong nguén thire chit méi c6 4 hd 1a Cira Pat,
hd Hiia Na, Ba Thuéc 1, B4 Thudc 2 tham gia
didu tiét, trong d6 chi yéu 13 hd chira Hia Na va
hd Cira Dat (hoan thanh va di vao van hanh tir
ndm 2010), cac thiy dién B4 Thude 1 va Ba
Thuéc 2 1a cac thiy dién cot nudc thap nén
khéng c6 hd tich nréc ma dong chay dugc théo
qua dap gin nhu toan bd, hd Trung Son dang
trong qué trinh x8y dung.

2.2 Tai liéu nghién ciru

Nghién ciru sir dung cac dic trung thuy vin
(muc nudc, Iuu lwgng), déc trung ham luong bun
cat ctia dong chdy (bim cét lo limg), thong s6 mit
cét song trén toan hé théng song Ma: song Ma
tir CAm Thay v& dén cira Hoi, song Chu tir ha luu
dap Bai Thuong dén vi tri nhap luu voi song Ma
tai ngd ba Giang, song Lén tr phan lvu Mi- Lén
ra dén cira song phia bién ctia cac ndm do dac tir

Ngudi doc phan bién: TS. Trin Duy Kiéu
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ndm 1999 - 2014. S liéu myc nude, luu luong,
phu sa tai 7 tram thiy vin dugc dugc st dung
trong nghién ctru gdm: Cira Pat, Xuén Khanh
(séng Chu), Cim Thuy, Giang, Hoang Tan (song
M3), Len, Cu Thon (song Lén). Céc tram ph‘én
16n ¢6 sb lidu do muc nudc, chi cb 2 tram ¢o )
liéu do luu lwgng 14 tram Cém Thiy va Ctra Dat
tuy nhién cling c6 mét s6 nim bi dimg do. -
+2.3 Phirong phdp nghién ciru

" 'V6i b dit liéu néu trén va sb lidu v& céc cong
trinh ciing nhu tinh hinh van hanh hé thng cong
trinh trén luu vuc, bai bdo phan tich su thay dbi
dic diém thy vin do anh huéng cta didu tlet hd
va b1en dong long dn theo thoi gian cta hé
thong song bing v1ec két hop cac phuong phap
phén tich, so sanh s6 liéu v& dia hinh, thity viin
theo thoi gian dé tich dénh gia bién dong cac
quan hé thity vin, long din qua céc thoi ki khéc
nhau. i

3. Két qua va thio luin

:3.1 Bién dpng cdc dic trung thiy vin vé
mure nwdce va lwu lirpng

Xem xét cac dac trung thiy van tai cac tram
quan tric thity vén trén hé théng séng Ma bang
céch phén tich théng ké sb liéu muc nude, hru
luong thuc do va sanh giﬁra cac thoi ki truge khi
c6 hd va sau khi c6 ho diéu tiét de tim g nhung
bién dong cac dic trung thiy van trén hé thong
Mbc thoi glan de so sanh 1a khi ho ctra Dat trén
song bat déu van hanh ddy da (nim 2010) Cac
thity dién B4 Thudc 1 va Ba Thude 2 trén song
Ma 1a thuy dién cot mxde thap nén anh hudng téi
ché @6 dong chay khong nhiéu do d6 dé thudn tién
sanh chon 12 thoi diém tring véi thoi diém cia hd
Cira Dat van hanh. Thiy dién Hta Na vén hanh
nam 2013 nim phia thuong lwu thiy dién Ctra Pat
nén khéng anh hudng trire tiép dén ha luu ma dnh

'huéng gi4n thong qua thity dién Cira Dat.

Hb Cira Pat bit ddu van hanh nim-20165 So
sanh dudng qué trinh hru luong true va sau didu
tiét hd Ctra Dat tai c4c tram thity vin ha luu hd
dugc trinh bay trén hinh 1 thdy mot s6 diém sau:
Luu lugng céc thang mua kiét tir thang 11 ndm

““NGHIEN CU'U & TRAO POI

truéc dén thang 5 nam sau, thoi ki ¢6 héd didu tibt
déu ting so voi giai doan trude khi c6 hd didu
tiét (khoang 14 - 43 m?/s). Trong khi d6 mua 1i
tir thang 6 dén thang 10 dong chay xudng ha du
déu giam (7 - 73 m3/s) so v0i giai doan chra ¢6
hd. Trude dleu tiét thoi g1an nuée 16n kéo dai
hon so véi khi c6 hd didu tiét, didu nay thé hién

kha néng didu hoa va phan phéi lai dong chay E

cac thang trong nam cia hd.

Mu:c nudce tram:Q Cufa! Dat dugc chia [am 3 thoi

k1 thcn k1 tirkhi 6 s6 heu (1980) dén nam 1999‘" '

dudng tran dap Bai Thuong (nam 1999 da ning

thém 0,4m cao trinh duong tran dép Bai Thu:ong T

tir 16,8 mlen 172 . Théi ki tir nam 2000 -

2009 1a thoi ki sawr cai tao dép Bai Thuong va -

trde khi van hanh hd Cta Dat. Thoi ki tir 2010
dén 2014 14 thoi ky hd Ctra Dat di vao vén hanh.
C6 thé thiy ring luu luong dong chay tai tram
Ctra Pat thoi ki true va sau cai tao dép Bai
Thuong co ban khéng thay ddi, tuy nhién muyc
nudc tai Cira Dat lai giam khoang 20 cm (hinh
2). Pap Bai Thuong céch tram Cira Pat xip xi
25 km, viéc nang cao ngudng tran thém 40 cm
chi géy ddng muc nudce cuc.bd phia thuong lru
dap Bai Thucmg' vai km vi'séng Chu c6 d6 déc
tuong dbi 16n. Nhur vy, s dang muc nude cuc
‘bo thuong luu dap Biéi Thuong kho c6 thé anh
huong &1 mue nudC tai tram Cuia Dat. Puong
muc nudc fai €ira Pat thoi doan tir:2000 - 2009
ha thép i 7 = 45'cm v6i hau hét cac thang trong

-ndm so Vi thoi ki trirde khi caitao dap vimét Iy

.do nao @6 ma nhém tac gia'cua bai bao chualy
- gidi duoc: ar ’

'Ak__nx .

P4 thi muc nude tai tram Xuan Khanh trén
séng Chu (hinh 3) cho thay muc nudce trung binh
thang thm doan sau klu co ho Ctra Dat vén hash
déu glam S0 VO’l muc nn'oc tnmg bmh thang thm
ki trude ¢o ho (tu: 17 76 cm tuy tung thang) mac
di uu lurcmg thm kl mua klet sau kh1 c6 hd tang
‘Pidut nay co thé d anh huong cua long song b1
"ha thap {4] a4 anh huong dén’ & ha thip mirc
nubc long song mic di Tuu fegng dong chay giai

doan sau hd ¢b tang hon trude khi c6 ho. -

-TAP CHI KHI: T[YONG THUY VAN .
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Hinh 1. Luu lugng trung binh thang tram Cita Pat
théi ki trucc va sau khi ¢ hé
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Hinh 3. Myc nwoc trung binh thing tram Xudn Khénh
thoi ki trude va sau khi ¢6 ho

Trén thuong ngudn sdng M3, luu luong va
muc mue6e tram Cim Thity khong ¢ bién ddi
nhiéu (hinh 3, hinh 4) so v6i thoi ki trudce trong
héu hét cc thang trong nim trir thang 8 (do nim
2012 thang 8 cb lii tvong dbi 16n dan dén gid tri
trung binh trong miy nim gin day 16n), didu nay
chimg t6 cac hd thwong ngudn sdng Ma chua c6
didu tiét dang k& nao.

Muc nuéce trung binh thang mua I tai tram
Giang trén séng M4 (hinh 6) thi doan sau hd
Cua Pat vin hanh giam hon so véi thoi doan
trude khi c6 hd nhidu nhét khoang 40 cm. Vio
mua kiét thi ngugc lai, muc nuéc trung binh
thang mua kiét thoi ki sau khi ¢6 hd ting hon so
v6i thoi ki truée khi hd van hanh trong khoang
20 cm.

TAP CHi KHI TUQGNG THUY VAN

Mm: nmrée trung binh thdang tram
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Hinh 2. Myc nudc trung binh thang tram Cira Pat
thoi ki trieée va sau khi ¢6 hé

Luu hrong trung binh thing tram
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| —o—TK1957-2010 A

2 )
] 'E BOLO | _ 4 ~1k2011-2014° ;

B 6010 1

E' 4010 E

B

5 201.0 -

1.0 '

1 2 3 4 5 6 7 8 9 10 11 12
Thing

Hinh 4. Luu lwong trung binh thang tram Cém Thily
thoi ki truée va sau khi ¢6 hé

Anh huéng didu tiét ciia hd thong qua bién
dong muc nudc dugc thé hién kha rd dbi véi cac
tram ‘Giang va Quang Chau trén song Ma.mic
du céc tram nay bi anh huwdéng manh cia thay
triéu (hinh 6, hinh 7). Khi ¢6 hd diéu tiét muc
nudc mua ki€t tai cac tram nay tang ro rét trong
khi d6 muc mréc mia lii thay ddi khong nhidu.

Céc tram Lén va Cu Thon trén song Lén, anh
hwrémg ciia hd d6i v6i cac tram nay khong thiy rd
rét (hinh 8, hinh 9) va khéng c6 quy luit nao.
Murc nuéc ca nam thdi ki gan day cia tram Lén
déu giam so véi thoi ky trude trong khi d6 sy
bién d6ng murc nrée cia tram Cur thon chi thay
dbi chi yéu trong miia Iii. Sy thay @i khong cé
quy luit cta cic tram trén sdng Lén 1 do céc
tram ndy anh huéng chi yéu cia thiy triéu hon
13 anh huéng cla cac hd thuong ngudn.
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Muc nuée trung binh thing tram
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Hinh 5. Myec mie6e trung binh thing tram Cém T huy
thoi ki truede va sau khi cé ho

Muyc nuéc trung binh thing tram
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Hinh 7. Myc nuwdce trung binh thang tram Quang Chdu
tride va sau khi co ho

Muc nurdc trung binh thing tram Lén

180
e TK2000-2010

~==<=TK2011-2014

160

120 - -

100

80

Muc nude (cmy)

60

#
RS VLY
k""'-‘---k”k i

40

1 2 3 4 5 6 7 8 9 10 11 12
Thing

Hinh 9. Myc nieée trung binh thang tram Lén thoi kd
triece va sau khi ¢o ho

3.2 Bién dpng quan hé Q-H tram tgi mdt sé
tram thiy vin

Dudi day phan tich quan hé Q-H tai Cim
Thity va Cira Pat nhim xem xét anh hudng ctia

NGHIEN CU'U & TRAO POI

Muc nuwée trung binh thing tram
Gifmﬂ
¢ —o—TK19922009 '
‘i TK2010-2034

[y
E
<

B R
o ® o N
5 6 © o

‘ Mare nrdre (cmn)
F
o

20 Ateeaeiiaaeat?

1 2 3 4 5_6 7 8 9 10 11 12
Thang

Hinh 6. Myc nieéce trung binh thang tram Giang thoi
ki truée va sau khi co ho

Muc nuéc trung binh thang ram
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Hinh 8. Mirc mieée trung binh thang tram Cy Thén
thoi ki trude va sau khi ¢o ho

Quan hé Q-H tram Cam Thl’ly thoi
k¥ trudc va sau khi co ho
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Hinh 10. Puong quan hé Q-H tram Cém Thity tho"i‘ka
truée va sau khi ¢6 hé Ba Thude 2, khdi cong ho
Trung Son

bién dong 1ong din dén quan hé nay qua cac thoi
Iq‘. r 2

Bién ddng quan hé Q-H tai tram Cam Thuy
trén s6ng Ma:

TAP CHi KHf TUQNG THUY VAN
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V& téng thé duong quan hé Q-H tai tram Cdm
Thuy (song Ma) gura 2 théi ky trude khi ¢o hd
B4 Thudc 2 va hd Trung Son va sau khi c6 hd
khong c6 thay dbi nhiéu:

- V6i cAp hru lugng nhé hon 400 m*/dudng
quan hé Q-H thdi ki sau (2011 - 2014) thip hon
thei ky truée (1995 - 2000) tuy khong nhidu (16n
nhéit khoang 10 cm).

- Véi cap huu lugng tir 400 - 3050 m¥/s thi

dudng quan hé Q-H tram Cim Thily dudng nhu

khong c6 sy thay ddi. Con lai véi cip luu luong

16n hon 3050 m?*/s thi dudng quan hé Q-H thoi -

ky sau c6 xu thé thap hon thdi ky truée (hinh
10).

Bién dong quan hé Q-H tai tram Cira Pat trén
song Chu:

Nhin chung dudng quan hé Q-H tai tram Cira

Dat trén song Chu vao mua kiét giita 2 thoi ky -

trede khi c6 ho va sau van hanh ho Cira Dat

Quan h¢ Q-Hminm kigttram CiaBat .. : - |
tholky trugcvasauho

2850

Mure nudre (cm)

Poly (m981—1999) T
Polv {Trz010: 2011)

400
Luulrgng (m’/s)

0 200 800 1000

H nh 11. Quan hé Q-H mua kiét tram Cira Dat
trueGe va sau vén hanh ho

3.3 Thay d6i vn chuyén phit sa, bun cat

Trén luu vuc séng M3, tai lidu vé ham lurcmg
phil sa rét it (s6 lrgng tram quan tric ham lu’ong
pht sa it, khong lién tuc) Trén song Chu, tai .
tram Cira Pat khong c6 s6 lleu quan tric phil sa,

tram Xuan Khanh chi ¢6 sb liéu tir ndm 1965 -

1981; trén séng M tram Cim Thuay c6 sb liéu
quan tric phil sa tir 1959 - 2014 (tir ndm 1977 -
2003 khéng quan tric). V4i tinh hinh sé lieu
thiéu nén viéc so sinh luong thay déi ndng do
phil sa gifta thoi ky truée khi c6 hd chira va sau
khi c6 hd chira 13 rét kh6 khan. Ngoai ra, trong
nghién cfru con st dung s6 lidu bun c4t hai dot

TAP CHI KHi TUQONG THUY VAN

(hinh 11) khong c6 thay dbi nhiéu:

- O cép luu luong nhé hon 200 m¥/s thi dudng
hé Q-H cia thoi ky 2010 - 2014 (sau khi c6 hd
chira Ctra Pat) xu thé thip hon so v&i thoi ky
nidm 1981 - 1999 (tréc khi cé hd), tirc 1a voi
cung mét gia tri luu lugng nhé hon 200 m¥/s thi
muc nudce thoi ky ndm 2010 - 2014 nhé hon muc
nude thoi ky 1981-1999, mirc chénh 1éch 16n
nhét 14 40 cm (dao ddng tir 5 - 40 cm).

- Vé6i cdp luu hugng 16n hon 200 m3/s thi
duong quan hé Q-H thoi ky nam 2010 - 2014
(sau khi.cé hd chira) gin nhu khéng khac voi
duong Q-H cia thoi ky trude khi cé hd tuy cb
chénh 1&ch rat it (<10 cm).

Xu thé dudng quan hé Q-H trong mua li
trong 2 théi ky dudng nhir ngugc lai v6i xu thé
dudng mua kiét, thoi ky sau khi c¢6 hd chira ¢6 xu
thé thap hon & thoi ki trude, mue chénh 16ch 16n
nhét khoang vai chuc cm (hinh 12).

Quan hé Q-FH miia Iii tram Cira Pat thoi ki
trudce vi sau hé

~— Poly. (Q-H_1981-1995]

P : M 4
I ] Poly. {Q-H_2010-2014")

o ZbO ig00 1200 1400

Prra1$dhe (¥
Hinh 12. Quan hé Q-H mua lii tram Cud Pat
thoi ky trude va sau vdn hanh ho

do miia Iii va mua kiét ndm 2014 (mdi dot do 5
ngay) dé tinh lugng bun cat clia timg mua va
téﬁg lu’dng bun céat ca ndm, cach tinh toan nay
c6 do chlrnh xéc khong cao nén viéc so sanh vin
chuyen b‘un cat chi mang tinh tham khao.

Bién dong bun cat trén séng Chu qua so liéu
do dac: D& danh gi4 su bién dong v& bun cét trén
s6ng Chu, nghién ctru d4 phén thanh hai giai
doan: giai doan trude khi c6 hd (tir 2009 trd vé
truée) va giai doan sau khi c6 hd (sau nim
2010). Giai doan truéc khi c6 hd 14y s6 liéu do
pht sa tai Xuan Khénh lam co sé, giai doan sau
khi ¢6 hé do khong c6 s6 ligu do lién tuc ma chi
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c6 sb lidu do 5 ngay/mua cia nim 2014 (mua
kiét va muia Iii). Két qua tinh toén tir c4c b lidu
do (u6c tinh luong bun cat d4y chiém 20% hrong
bun cét lo ltng) nhu bang 1, so bd c¢6 thé danh
gia: :

- Lugng bun cat séng Chu chuyén vé ha du
khong nhiéu: giai doan trudc hd lwong bun cat
chuyén qua Xuan Khanh khoang 0,45 triéu
tAn/nam, giai doan sau khi c6 hd luong bin cat
chuyén qua Cira Pat khoang 0,27 triéu tAn/ndm
va dén ngd ba Giang khoang 0,29 triéu tAn/nim
(Xuan Khanh nim & vi tri giita Cira Pat va ngd
ba Giang);

'
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Bién djng bum cdt trén séng Ma qua sé liéu
do dac: Tuong tu nhu séng Chu, két qua tinh
toan van chuyén biin c4t & bang 2 cho thiy luong
bun cat qua CAm Thiy chuyén vé ha du rét 16n
va lugng bun cat giita hai giai doan ¢6 su bién
dbi dang ké: giai doan trude ndm 2010 tinh trung
binh lwgng bun cat chuyén vé ha du qua Cim
Thuy dat khoang 3,4 triéu tAn/ndm; giai doan sau
nam 2010 luwgng bun cat nim cd sy gia ting so
voi giai doan trudce, dat khoang 5 triéu tAn/nim;
C6 thé 1y giai nguyén nhan 1a do sy khai thac luu
vuc thuong Iuu 1am anh hudng t6i tham pha thyce
vét gay nén x6i mon huu vire din téi sy gia ting
bun cat vé ha du.

Bdng 1. Lwong bun cdt van chuyén tgi cdc tram theo mua trude va sau khi ¢6 ho
tgi cac tram trén séng Chu

Truédc khi 6 hé . Saukhicé hé
el (s6 liéu 1965-1981) (s6 liéu do 2 dot nam 2014)
Thoi gian
Cirabat | Xuvin Khanh Cira Dat Truée ngd ba Giang
(tan) (tam) (tan) (tan)

Maua li ) 420.256 234.690 238.961
Mua kiét ) 33.859 37.192 49.824
Téng nim Q) 454.115 271.882 288.785

Ghi chii: (-) khéng ¢6 56 liéu do

Badng 2. Luong phii sa vdn chuyén tai cdac tram theo mua truée va sau khi c6 ho
tai tram Cam Thuy trén séng Ma

Giai doan trwée 2010 Giai doan sau 2010
Thai gian (1959-2010) (2011-2014)
Cim Thuy (tin) Cam Thuy (tin)
Mia li 3.285.831 4.470.764
Miuia kiét 177.032 555.713
Toéng nim 3.462.863 5.026.477
4. Két luan dong chay trung binh, didu nay da duoc chiing

Két qua phan tich thily vin tai cc tram trén
Iru vuc d3 khing dinh dién bién long dn dic
biét giai doan sau ndm 2008 la nguyén nhin
chinh gy nén bién dong cac dic trung thiy van,
quan hé Q-H dén viéc ha thip muc mrée theo
ting cp lru luong.

Thay ddi ché @6 thily vin, phu sa s& dién ra
sau khi x4y dung cAc hd chira throng ngudn, quy
md clia n6 phu thudc nhidu vao mirc do can bang
phtic tap gifta dong chdy va luong phu sa. H
chira c6 tac dung cét Iii trong muia Ii vacip nudce
trong mua kiét din dén kéo dai thoi gian cia

minh qua phan tich sb lidu thity viin ha du séng
Chu va séng Ma. Long song ha du hd Cira Pat bi
suy thoai din dén thay d6i cac quan hé thuy vin
(quan hé Q-H) theo huéng bét loi.

Déi v&i hé théng song M3, ché d6 dong chay
d3 thay ddi dang ké. Hé théng hd c6 tac dung
tang dong chay vé ha du trong thoi ki muia kit va
han ché dong chay trong muia Iii. Tuy nhién, viéc
tang dong chay trong mua kiét & nhénh sdng Chu
12 nho nén chi gitp cho viée liy nuée tudi cia
dap Bai Thuong thufn 1gi hon nhung n6 khéng
da 1am ting myc nude trén toan tuyén séng Chu

TAP CHI KHI TUQGNG THUY VAN
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so v6i anh hudng ciia sy ha thip day séng do x6i
1ong din. Viéc ha thip myc nudc séng Chu so
v6i thoi ki trude giy kho khin cho viée 1y nude
& ha ngudn sdng Chu trong muia kiét.

Luwong bin c4t v& ha du ctia nhanh séng Chu
giam d4ng ké do bim cat bi giit lai trong Iong hd
chira va day ciing 12 nguyén nhén gy nén su x06i
phé bién 10ng dAn séng Chu doan ha luu do mét
cén bang bun cat. Nguoc lai, xu huéng ting
lrong bun cét trén nhanh séng M3 lai dua ra cac

< 'NGHIEN CUU & TRAO BOI

thuong Iru theo huéng bét loi dén t6i ting x6i
mon bé mit Iru vire va cin nghién ctru chi tiét dé
tim bién phép bao vé va phét trién bén vimg lwu
vuc bén nhanh song MA.

Bai bao 1 két qua ctia mot phén nghién ciru
thudc @8 tai “Nghién ctru danh gia tac dong clia
céc hd chira thuong ngudn dén bién dong long
dan ha du, ctra séng ven bién hé thong sdng M4
va dé xuét giai phap han ché tic dong bét loi
nhim phat trién bén vimg”, ma s6: KC08.32/11-

tin hiéu v& viéc thay ddi tham pht lvu vuc 15.
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Effects of hydroelectric reservoirs on the hydrological characteristics of
the Ma river system
Nguyen Thanh Hung, Nguyen Thi Thu Huyen and Vu Dinh Cuong
Vietnam Academy for Water Resources (VAWR)

Abtract: This paper presents the changes in hydrological and sediment characteristics since hy-
droelectric reservoirs have been put in operation, based on analysis results of hydrological and sed-
iment data on the Ma river basin for periods before and after operation of the reservoir system. The
results show that after the reservoirs have been operated, the water level-discharge relationships
have been changed. The water level tends to go down with low river discharge and tend to increase
with high discharge. That makes difficult to get water for irrigation in the dry season and decease
flood discharge in flood season. In addition, keeping sediment in reservoirs on the upstream of Chu
river will cause imbalance that leads to river bed erosion on downstream of the dam.

Key words: Change of river morphology, impact of reservoir, Ma river hydrology characteristics.
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GIOI THIEU HE THONG CUNG CAP THONG TIN
KHI TUQONG THUY VAN NHO THIET BI DI PONG

Ng6 Viin Manh va Nguyén Vin Khoa -Trung tdm Théng tin va Dit liéu khi twong thiy van
Ban Ha Bing - Trudng Dai hoc Bach khoa Ha Nbi

grién nay, Trung tdm Khi twong Thity van (KTTV) quéc gia cung cdp théng tin KTTV
—i] qua cdc hinh thirc truyén thong nhie trang théng tin dién i, Fax, dién thogi, truyén
i hink, truyén thanh va vin ban khi c¢6 yéu cau. Hinh thitc cung cdp théng tin ndy cé

han ché nhur thoi lirong phat song co han, thiéu tinh cdp nhdt va moi chi phuc vu chi yéu cho cac
co quan phong chdng thién tai va cdc b, ban, nganh. Hon nita, ngwoi dén khé tiép cdn dwoc théng
tin KTTV moi lic, moi noi mt cach nhanh nhit. Piéu ndy sé dn dén nhimg thiét hai vé nguoi va
tdi san khi thién tai xdy ra. Pé khdc phyc nhuwgc diém nay, ching t6i da xdy dyng mot hé théng cung
cdp théng tin dya trén ha tang thiét bi di dong, hé théng cho phép ngudi sir dung xem théng tin
KTTV vio bat ky thoi diém ndo, giti canh bdo dén di dng ciia ngueoi sir dung khi cé thién tai xdy
ra, dong thoi hiedng dan ngueoi sir dung hwéng di chuyén dé tranh thién tai.
Tir khéa: hé thong dir béo khi tiwong thiy van, di dong, canh bdo sém.

1. Mé diu

Hién tai, Trung tim KTTV qudc gia cung clp
thong tin KTTV qua céc hinh thitc nhu trang
théng tin dién tir website [1], Fax, dién thoai,
truyén hinh, truyén thanh va vin ban khi c6 yéu
céu. N6i chung, cac phirong thitc ndy méi chi tip
trung phuc vu cho céc co quan phong chéng
thién tai va cac b, ban, nganh c6 lién quan, chua
d4p tmg dugc hét cac nhu ciu ciia x4 hoi. Mic du
cong ddng c6 thé tham khao thong tin KTTV
thong qua cic kénh truyén hinh nhu VTVI,
VTV2, VIV3,...nhung nhitng thong tin nay
thuong ¢ dinh, han ché vé n6i dung, thei lugng
phat song c6 han va chua dugc cap nhat lién tuc.
Trong khi d6, nhu cau thong tin KTTV ludn doi
hoi phai dugc cdp nhét lién tuc moi Iic moi noi.
Chinh nhing han ché trong phirong thirc truyén
thong tin KTTV nay da lam gidm tinh hiéu qua
ctia cac ban tin du bao KTTV. Béi vdy, phuong
thirc cung cép thong tin dya trén ha téng thiét bi
di dong 12 mdt lwa chon hop Iy trong didu kién
hién nay.

Tai Viét Nam, tinh dén 2014 dan s§ vio
khoang hon 92 triéu nguot, trong d6 94% c6 dién
thoai di dong, 37% co6 dién thoai thong minh
(smartphone) [2]. V6i ngudi dung dién thoai
théng minh, théng tin KTTV cé thé cung cp
duoc noi dung da dang va phong phti duéi nhiéu

Nguoi doc phan bién: KS. Nguyén Trong Thanh

hinh thirc khéc nhau nhu text, biéu twong, hinh
anh. Véi nguoi dung dién thoai thudng thi st
dung tin nhdn SMS d& cung cip théng tin va
thong tin dwge tip trung vao nhiing ban tin canh
béo thién tai, thoi tiét nguy hiém. Dudi day,
chiing t6i s& dudi thidu so luge vé hé thng.

2. M6 hinh hé théng

Kién tric mé hinh hé théng [3] (hinh 1) gdm
c4c phén hé chinh sau: Phan hé dit lidu dAu vio,
phén hé xir Iy trung tdm, phan hé luu trit dit liéu,
phén hé canh béo, phén hé web server va phén hé
nguoi st dung. "

Dit lidu tir “Phén hé dit liéu ngudn” duge xtr
1y tai “Phén hé xir Iy trung tam”, két qua xir Iy
dugc truyén dén “Phén hé luu tri” dé Iuu trix va
ddng thoi giri dén “Phén hé canh bao”, néu dit
lidu 12 c4c thdng tin canh béo thi s& truyén théng
tin canh béo dén cho ngudi sir dung. Dit lidu tir
“Phan hé Iwu tri” s& dwoc cung cip cho ngudi
dung thong qua phén h¢ “web server”.

2.1. Phan hé dir liéu nguén

Dit liéu ngudn bao gdm cac loai sau:

2.1.1. Dit liéu vé tinh

Dit liéu vé tinh duoc st dung tir 2 nguén ladit
liéu vé tinh MTSAT ctia Nhat Ban va vé tinh
ASIASAT 4 ctia Trung Quéc, san phﬁm anh may
vé tinh hién thi truc quan duéi dinh dang dnh
BMP, JPG, PNG va mot sb dinh dang riéng theo
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cong cu nghiép vu ctia can bo chuyén mén.

2.1.2. Dit liéu radar

Hién tai, Trung tam KTTV quéc gia cd 7 tram
radar hoat ddng tai Viét Tri, Phu Lién, Vinh,
Doéng Ha, Tam Ky, Nha Trang va Nha Bé. Trong
do cac radar tai Pong Ha, Tam Ky, Nha Trang
va Nha Bé dugc san xut bdi cong ty cia My va
co6 dinh dang dit liéu dudi dang binary .prd, .vol,
ufz. Tai Viét Tri, Pha Lién, Vinh mdi tram c6 02
ra-dar, 1 radar ctia do Phap cung cip va 1 radar
do Nga cung cép, dinh dang dit lidu duéi dang
binary. Dé hién thi dwoc hinh 4nh radar trén dién
thoai di dong cén c¢6 cong cu dé chuyén ddi dit
liéu 4nh radar duéi dang binary sang dang hinh
anh JPG, PNG hoiic BMP. O déy, nghién ciru tip
trung cho chuyén di dit liéu sang dang hinh anh
ctia 3 tram radar tai Vinh, Viét Tri va Pha Lién.

2.1.3. Dir liéu quan tric

Trong mang lu6i quan tric dién bao hién nay
c6 189 tram dién bao synop, 106 tram dién bao
mua mua 1, 257 tram dién bao thily vin mua I,
130 tram dién bao thiy vin mua can, 181 tram
dién bao CLIM, 63 tram dién béo khi tuong néng
nghiép, 15 tram dién bao CLIMAT, 8 tram do gié
PILOT, 6 tram thdm khéng vo tuyén v6i khoéng
25 yéu t6. Thoi gian truyén obs dugc chia theo
cép cua tram (tram cép I'la 8 obs/ngay, tram cép
I1 1 4 obs/ngay). Nghién ctru tip trung vio hién
thi nhitng yéu t6 ma ngudi sir dung quan tm, thé
hién dwgc dién bién thoi tiét trong ngay ciing
nhu thong tin canh b4o nguy hiém nhu: ning
noéng st dung yéu td nhiét d6 tdi cao, rét dm rét
hai str dung nhiét d6 t6i thép, dong, td, 16¢ st
dung yéu t6 hidng gi6, tbe do gio, luong may,. ..

2.1.4. Dit liéu san pham mé hinh

Mt trong nhimg két qua ctia san phdm mo
hinh dir béo 13 dua ra dwoc két qua du bao trong
vong 3 ngay va 10 ngay tiép theo vé din bién cia
mua, nhiét d¢ ti thip, nhiét do t8i cao, khi 4p, dd
am twong 61, huéng gi6 va tbe d6 gi6, luong may
téng quan. Hién tai dang c6 két qua du bio clia
186 diém du béo trén pham vi ca nude.

2.1.5. Ban tin thoi tiét nguy hiém

Bén tin théi tiét nguy hidm chi ra ving, mién
bi 4nh hudng béi thoi tiét nguy hiém, kha ning
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anh huéng gay hai d&én ciy trdng, gia stc vat
nudi va ca con ngudi. Trén co s& cha dir bdo
truée vé thoi tiét nguy hiém, ngudi dan va chinh
quyén s& c6 nhitng phuong 4n chuén bi truéc dé
d6i phé giam thiét hai t6i da do thoi tiét nguy
hiém géy ra.

2.2. Phan hé xit ly trung tim

Puoc thé hién tai hinh 2, bao gém céc khdi sau:

2.2.1. Gidi ma div liéu, chuyén sang dinh
dang png

Phén hé doc va giai ma dit lidu v& thoi gian,
lwong mura phan b theo bang mi méu, ban kinh
quét ctia radar, pham vi tim anh hudng tir file
nhi phén c6 cdu tric va t& hop cac thong tin dudi
dinh dang png.

2.2.2. Téi wu héa dung lirong dnh

Do dit liéu anh radar va v¢ tinh ¢6 dung lrgng
tlr vai trim Kb dén 1Mb, tén sudt c6 dit liéu 10
phitt d6i v6i radar va 30 phat dbi véi vé tinh. Do
d6, dé tranh qué tai cho hé théng khi cing mét
thoi diém c6 nhidu yéu clu truy xuit dit liéu cin
phai xir 1y t6i wu hoa dung lwong anh ddng thoi
van dam bao dugc chét lugng anh hién thi tbt
trén thiét bi di dong.

2.2.3. Gidi md cdc truong yéu té thoi tiét

Hién tai dit li€u quan tric dién bdo dang dugc
truyén dudi dinh dang ma héa theo chudn m3 luat
khi tugng clia Viét Nam, cac truedng yéu td va gia
tr1 ciia nd duge ma hoa c6 quy ludt. Phan hé tip
trung vao gidi mi, trich rt gia trj cta céac truong
yéu t5 thé hién dién bién ctia mua, nhiét dé tbi
thép, nhiét do t5i cao, khi 4p, dd 4m twong dbi,
huéng gi6 va tbe d6 gi, lugng may tdng quan.

2.2.4. Phdn tich trich rit cdc théng tin khu
vire, thong tin dyr bao cua khu viec

Céc ban tin thoi tiét cac vimg mién (d4t lién,
bién, dao) dwgc t§ chuc dudi dang file c6 ndi
dung text va c6 céu tric, tuy nhién ndi dung ciia
1 ban tin dai va bao quat toan by cac khu vuc
trén cé nuéc kho c6 thé hién thi dugc trén dién
thoai. Thong tin viing mién va n6i dung dir bao
cho timg viing mién s& dwoc phén tich va trich
it tr ndi dung text cha file du bdo chung.

Thong tin ving mién bao gdm: Cac ving
bién: Bic Vinh Bic Bo, Nam Vinh Béic B9,
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Vimg bién tir Quéng Tri dén Quang Ngi, Ving.

bién tir Binh Pinh dén Ninh Thuin, Ving bién tir
Binh Thuén dén Ca Mau, Ving bién tir Ca Mau

dén Kién Giang, Khu vizc Bic Bién Péng, Khu

vuc Giita va Nam Bién Pong, Khu vire qun déo
Hoang Sa, Khu vure quén dao Trudng Sa va Vinh
Thai Lan. Céc ving d4t lién: Phia Tay Bac B9,
Phia Déng Bic Bo, Thanh Hoa -Thira Thién
Hué, Pa Ning dén Binh Thuan, Tdy Nguyén,
Nam B§, Ha Noi.

2.2.5. Phan tich, trich rut cac z‘hong tin vé bdo
- Gp thdp nhiét dsi :

Ban tin bdo va ap thip nhiét d6i duac phat
dudi dang file ¢6 noi dung text. Thong tin dugc
trich riit ra d’e hlen thi noi dung 18n trén thiét bi
di dong bao gbm:

e Vi tri con béo: Bao gém thong tin kinh 40,
vi @6 tim cna con béo;

» Khu vire 4nh hudng: Bao gdm ban kinh anh
huéng ctia con béo, nhitng khu vic ndo xung
quanh con b#o bi anh hwdng truc tiép, anh huéng..

gian tiép;

* PJ manh yéu cua con bdo: Bao gém tbe do
gio, gi6 gidt, ... kha ndng gy mua 16n, kha ning
gdy ra song 16m,...

« Dy bao bién dbi cta con bio: Bao gém du
béo vé sir thay ddi hutc’mg di chuyén thay @i
viing anh huong téi dbi do manh yéu, .... trong
24h, 48h.

2.2.6.Xik I théng tin canh béo nguy hiém

Bén tin canh bao nguy hiém dwoc phat duéi
dang file c6 ndi dung text, ban tin ¢6 ndi dung
ngén gon. Do ban tin c¢6 ndi dung ngén nén d&
dang giri canh béo ty dong, ddng thoi hién thi
ban tin trén thiét bj di déng. Céc yéu td ving
mién, khu vure va ndi dung canh bao nguy hiém

trong ban tin canh bao bién thién theo cic su -

kién thoi tiét nguy hiém xuét hién, do d6 ban tin
canh béo thurc‘mg khong ¢b dinh theo ciu tric

nhit dinh. Dé de dang hon trong viéc khoanh

vung dlIO’C Khur vire cod thor tiét nguy hiém, ddng
thoi g thong tin canh béo chinh x4c dén véi
nhitng ngudi ndm trong khu vire anh hudng do,
ngoai ban tin canh bao hi¢én cé dudi dang file c6
ndi dung text, hé théng x4y dung chirc nang cho
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phép cap nhat cu thé, chi tiét thei tiét nguy hiém
theo ving, cudng d6, pham vi ban kinh anh
hwéng, ndi dung canh bio vao hé théng chung
thong qua giao dién web.

2.3. Phan hé cinh bdo

‘Pugc thé hién tai hinh 3, bao gdm cac kh01 sau:

2.3.1. Khoanh ving ngieoi sir dung

Sau khi nhén dugc tin canh béo thdi tiét nguy
hiém, hé théng thire hién khoanh ving nguoi st
dung nam trong khu virc dnh hudng d8 giri thong
tin cdnh bdo. Khoanh ving nguoi st dung duge
thuc hién theo 2 céch, khoanh ving ngudi sir
dung theo thong tin GPS va khoanh viing ngudi
str dung theo khu vyec.

a) Khoanh viing ngudi st dung theo GPS

Véinhimg dong dién thoai théng minh hd trg
dich vu GPS (Global Positioning System - Hé
théng dinh vi toan ciu), phin mém ducrc cai trén

thlet bi s& c6 thé 14y duoc théng tin vé vi trf (bao -

gom dia diém, kinh 6, vi d9, khoang cach,.. ) va
cap nhat lién tuc vao co s dit lidu ctia hé thong
mbi khi vi tri clia nguoi sit dung thay ddi. Dua
trén thong tin v& vi tri ctia thoi tiét nguy hiém c6
thé x4y ra, hé théng s& tr dong tim kiém nguoi
st dung 6 vi tri ndm trong hodc g?m khu vuc bi
anh huéng. Thong tin ngudi st dung sau khi
dugc khoanh ving, hé théng s€ tu dong gtri
théng tin canh béo dén cho ngudi sir dung do.

b) Khoanh viing theo khu vuc

Khoanh vﬁng‘theo khu vuec tap trung théng
tin ngudi st dung cho nhitng dong dién thoai
khong c6 chirc néng dinh vi GPS. Ngudi sir dung
s& duoc cung cp cong cu trén web dé ding ky
nhin thong tin thoi tiét nguy hidm; théng tin
ding ky c6 théng tin v& sb dién thoai, email va

thong tin vé khu vire dia 1y. Do dién thoai khong

c6 dich vu GPS nén hé théng khong thé cap nhit
théng tin vi tri clia ngudi st dung lién tuc, néu
ngudi str dung di chuyén sang khu Vudfléﬁac 50
v6i khu vic da dang kg véi hé thong ma ‘mudn
nhén thong tin canh béao ctia khu vigc méi.thi cin
cap nhat lai thong tin khu vye méi vao hé thong.

2.3.2. Giki tin canh béo nguy hiém -
Sau khi hg théng phén tich va c6 day di thong
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tin ngudi st dung ndm trong khu vuc bi 4nh  thoai don gian khéng hb trg két ndi Internet, hé
hudng boi thoi tiét nguy hiém, hé théng tr dong  thdng s& giri tin canh béo thong qua tin nhin
giri tin canh bao dén dién thoai ngudi sir dung  SMS; v&i nhitg dong dién thoai thong minh hd
du6i 2 hinh thirc théng qua tin nhén SMS cia  tro két ndi Internet thi hé théng giri tin canh béo
nha mang vién thong va qua dich vu Notification  chinh qua dich vu Notification.

trén moi trudng Internet. V61 nhitng dong dién
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Hinh 1. M6 hinh tong qudt
hé thong

Hinh 2. So @8 nguyén Iy
phdn hé xir ly trung tdm

Hinh 3. M6 hinh téng qudt
cua phdn hé canh bao
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2.4. Phan hé Web Server

Phan hé web server 1 thanh phan két ni gitta
ngudi sir dung va dit ligu ctia hé théng. Phan hé
cung cAp giao dién cho du bo vién c6 thé bién
soan, chinh stra cac ndi dung lién quan dén théng
tin thoi tiét, cac ban tin dir bao thai tit, cac ban
tin canh béo thoi tiét nguy hiém, thién tai. Cho
phép quan tri vién hé théng thuc hién phan
quyén va vai tré ctia ngudi st dung, chu hinh céc
thong sd, luat nghiép va va mdi quan hé gifta cic
thanh phin trong hé théng. Phan hé cung cip
giao dién céc phuong thirc truy xuét dir ligu
(API) d& cung cép dit liéu KTTV ra ngoai, cho
phép céc tmg dung khéc ciia bén thi ba c6 thé
két nbi-dén @& chia sé thong tin, dit liéu KTTV.

2.5. Phén hé hru triv

Phan hé Iuu trir bao gdm thanh phan luu trit
dit liu trén co s& dir liéu quan hé [4] va thanh
phan Iuu trit dit liéu vét 1y. Thanh phan co sé dit
liéu quan hé 14 thanh phan chinh hru trit dif liéu
hoat dong ctia hé théng bao gdm dit ligu thoi tiét,
dit lidu du béo, dit liéu tin canh béo thoi tiét nguy
hiém, thong tin dit lidu tram quan tric, dit lidu
thong tin ngudi sit dung; cc dir lidu dugc thiét
1ap cac mbi quan hé véi nhau tao thanh mdt co
s& dit lidu tap trung va théng nhit. Thanh phén
T trit dit lidu vat Iy tap trung t& chirc hru trit dit

Trung tam khi twong thiy van qudc gia

Trung tam thong tin va di¥ liéu khi twong thay van
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liéu dudi dang vat 1y bao gdm td chirc lwu trit
trén 8 dia phan cAp theo thu myc va thoi gian cho
dit lidu anh radar, vé tinh; cdc ban tin du bao,
canh bao thoi thiét nguy hiém; cac file dit lidu
quan tric; cac file dit liéu mé hinh.

2.6. Phén hg nguwoi siv dung hé thong

Phén hé chinh 14 nhiing tmg dung hién thi
thong tin KTTV trén cac thiét bi dién thoai thong
minh st dung hé diéu hanh android, window-
phone va ios. Thong tin bao gbm:

- Théng tin thot tiét hién thoi, théng tin dy
b4o thai tiét 3 ngay, 10 ngay.

- Thong tin lién quan dén thoi tiét cta cac
ving mién trén d4t lién.

- Théng tin lién quan dén thoi tiét cac ving bién.

- Thong tin &nh dit liéu cta vé tinh va radar.

- Thong tin canh béo thi tiét nguy hiém, bdo
1ii, thién tai.

- Thong tin v& dit liéu cia c4c tram quan tric
bé mit.

3. Mt s6 hinh anh két qua thir nghiém Hé
théng

Hinh 4 12 két qua thir nghiém chirc ning quéan
1y ban tin canh béao bdo cua hé théng cung chp
thong tin KTTV nho thiét bi di dong.

Nguwéi truy cdp : [ admin]
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4 TINVECON BAO SOUDELCR VIETNAMESE B30 Ap thép nnigt doi
5 TINVECON BAO SOUDELOR VIETNAMESE B30 Ap thdp nhidt @6l
6  TINCUGICUNG VE CONBAOSO 2 VIETNAMESE  Bio Ap thip nhigt dai
7 TINCUOICUNG VE CONBAOSO 1 VIETNAMESE 8o Ap thip nhudt 6ol
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Hinh 4. Chikc nang quan Iy ban tin canh bdo bdo
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Hinh 1

22.4-188 0

Hinh 2

Hinh 5, hinh 6 la két qua thir nghiém cung cdp théng tin canh béo thoi tiét nguy hiém va
théng tin vé bdo t6i thiét bi di dong ciia ngirdi sir dung

4. Két luin

K&t qua nghién ctru, xay dung v thir nghiém
hé thdng cung clp thong tin KTTV cho thiét bi
di dong budc ddu di mang lai mdt hinh thic
cung cp théng tin KTTV méi chinh x4c, nhanh
chong, kip thoi hon cho nguoi dan. Déc biét 13

giri canh béo tirc thoi dén cho ngudi dén trong
vung anh hudng, ngudi dan khi dang tham gia
giao thong. Hé théng c6 thé mé rong tng dung
sang cho cac nganh khéc cung cip théng tin cho
ngudi dan nhu canh bao chay rimg, canh bao
ddng dat, song thén.

nhitng ban tin canh bio mwa dong, 16c cin phai

Tai liéu tham khio
1. http://www.nchmf.gov.vn, http://www.jma.go.jp, http://www.hko.gov.hk
2. https://www.thegioididong.com/tin-tuc/nguoi-viet-su-dung-dien-thoai-bao-nhieu-lan-moi-
ngay-676667 B
3. Nguyén Vin Ba (2007), Phdn tich va thiét ké cdc hé thong théng tin, NXB Pai hoc Qudc gia Ha
Nbi.
4. Nguyén Kim Anh (2005), Nguyén Iy ciia cic hé co s dit lidu, NXB Pai hoc Québc gia Ha Noi.

A SYSTEM PROVIDING HYDROMETEOROLOGY INFORMATION
THROUGH MOBILE
Ngo Van Manh and Nguyen Van Khoa - Information and Data Centre for Hydrometeorologi
Ban Ha Bang - Ha Noi University of Science and Technology

Currently, National Hydrometeorological Center provides information through many ways,
namely, electronic mails, fax, telephones, televisions, radios and documents at request. These meth-
ods have several disadvantages such as limited broadcasting time and lacking of updated informa-
tion; and it only supports for disaster prevention agencies and government departments. Besides, it
is difficult for people to receive promptly Hydrometeorological information anytime, anywhere. This
will lead to the losses of life and properties, when disasters occur: To overcome these drawbacks, we
have developed a system to provide hydrometeorological information on mobile. The system allows
users to fetch hydrometeorological information anytime, sends warning information in time to users’
mobiles, and guides them to the safe places in order to prevent disasters.

Keywords: hydro-meteorological forecasting system, mobile, early warning.
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ANH HUONG CUA VIEC KHAI THAC TITAN DEN
TAI NGUYEN NUGC MAT TINH NINH THUAN

Hoang Thi Thanh Thiy®, C_ﬁin Thu Vin® va Nguyén Hanh®
OTrudng Pai hoc Tai nguyén va Méi trudng thanh phd H Chi Minh
®Cong ty TNHH Tai nguyén thanh ph Phan Rang - Thap Cham

inh Thudn la tinh c6 tiém nang vé quang sa khodng titan (Ti) dirng thir hai trong cd
nuwoc chi sau Binh Thudn. Quang

sa khoang Ti phdn bo ¢ ddi déi cat ven bién thudc

dia gii hanh chinh huyén Thudn Nam va huyén Ninh Phueée. Toan bé dién tich 4.345
ha cé qudng Ti dd dioe quy hoach phan vimg thim do, khai théc, ché bién va sit dung dén nam
2020, ¢6 xét t6i nam 2030 theo Quyét dinh s6 1546/0D-TTg ngdy 3 thang 9 nam 2013 cia Thii
tieéng Chinh phii. Tuy nhién, véi diic this 1d mét trong nhitng dia phwong khé han nhdt trong cd e
thi hoat déng khai thac quang sa khoang Ti tai Ninh Thudn sé anh hedng nghiém trong dén tai
nguyén‘ nuée. Tde dpng dén chat hrong nguon mebe nhin chung cé thé dwoc kiém sodt dirpe nhing
nguon nudc cdp cho hoat dgng khai théc Ti sé ld mét thach thiee vdt 1om doi véi tinh Ninh Thudn.
Két qud nghién ciru dd cho thdy dia trén cdc nguén mede mdt hién co chi c6 thé déap img téi da 14%
nhu cau. Do d6, khd néng cdp nude dé trién khai cdc di dn khai thdc- ché bién Ti can dwoe dau tu

nghién ciru hé suec chi tiét va tong thé.

Tir khéa: khoang titan (Ti), Ninh Thudn, tai nguyén medc mat

1. Mé& diu

Theo Quy hoach phén ving thim do, khai
thac, ché bién va st dung quéng titan giai doan
dén nim 2020, c6 xét t6i nam 2030 (Quyét dinh
s6 1546/QD-TTg ngay 03 thang 9 nim 2013),
trén dia ban tinh Ninh Thuén dién tich quy hoach
khai thac quiing sa khoang Ti 1a dai dbi cét ven
bién thudc dia giéi hanh chinh huyén Thuén
Nam va huyén Ninh Phuéc trén di€n tich 4.345
ha. Trit lugng quiing sa khodng Ti di dugc dénh
gi4 & cép tai nguyén 1 khoang 17,35 triéu tan
tdng khoang vét ning c6 ich [1]. Tinh dén cubi
ndm 2013, da c6 1.224,2 ha dwoc cip phép khai
thac. Tuy nhién, cling chi méi ¢6 hai Cong ty da
tién hanh khai thac 13 Cong ty Khoang san Ninh
Thuén va Coéng ty Quang Thudn - Ninh Thuén.
Mic dit méi dang & giai doan bét dAu khai thac
& quy md nhd nhung hoat dong khai thac quing
sa khoang Ti tai Ninh Thuén cling di phét sinh
nhitng mau thuin gifta cong dong x& Phuéc Dinh
v6i cong ty Quang Thuin — Ninh Thuén va cling
chinh vi Iy do nay UBND da quyét dinh cong ty
di phai tam dimng khai thac. Chinh vi viy, danh
gia céac tac dong ctia khai thac dén moi trudong tr
nhién 14 hét sirc quan trong. Dic biét, d6i v&i mot

Ngudi doc phan bién: TS. Trin Duy Kiéu

tinh ¢6 ngudn tai nguyén nudc thudce loai khan
hiém so v6i ca nudce, mic di nude duge bd sung
tr nha may thiy dién Pa Nhim qua véi luu
lugng binh quén khoang 16,7 m?/s, va luu luong
béo ddm 13 m3/s nhu Ninh Thuén, thi viéc trién
khai cac dy an khai thac Titan 1a médt trong trong
nhimg nganh cbéng nghiép c6 nhu ciu sit dung
nuée rit 16n (2,5 m® nude/m?® cat quing) s& 1a
mét théch thie rét 16n.

2. Phwong phap nghién ciru

Cac phuong phap sau ddy di dugce st dung
trong nghién ctru la:

« Phwong phép thu thap, tdng hop tai liéu vé
quy hoach khai thac Ti; dic diém tai nguyén
nwde mat khu vue nghién cilru;

« Thi nghiém x4c dinh h¢ s4 tudn hoan nudc;

» Phan tich, d4nh gia kha niang cip nudc cho
kich ban khai thac Ti.

3. Két qua va thio ludn

3.1. Tiém nding va hién trang khai thdac Ti
tai tinh Ninh Thudn

a. Hé théng séng sudi

Tai nguyén nudce cua tinh Ninh Thuén bao
gém nudc mit va nude dudi dét, dong vai trd déc
biét quan trong trong qué trinh phét trién kinh £
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x4 hoi cta Tinh. Ninh Thudn 1a mdt tinh c6
ngudn tai nguyén nudc thudc loai khan hiém so
v&i ca nude, mic di nude duoc bd sung tir nha
may thity di€n Pa Nhim véi luu lugng binh quén
khoéang 16,7 m?/s, va Iuu lugng bao dam 13 m¥/s.

Nude dudi dat chi yéu tdn tai dudi hai dang
13 nude 16 hdng trong cac trim tich bé roi D& tir
va nu6ce khe nitt trong céc trim tich luc nguyén
va phun trio. V& trit lwong, nude dudi dit trong
khu vyc cling thudc loai nghéo va téng chita
nudc moéng, myc nude tinh ndm can nén chi khai
thac dé phuc vu cho sinh hoat cho cac hd dan cu
v6i quy md nhé, tiém ning nrdc mit khu vuce
tinh Ninh Thuén 13 r4t thip va dong thai bién dbi
theo khong gian va thdi gian rit phitc tap do
lrong mura thip va co ché mura bién dong 16m
cling v6i dia hinh déc, dia chét ting chita nuéc
néng va tham phi thuc vét nghéo nan ma xu thé
ngdy cang c6 chiéu huéng tiéu cuc nén phén 16n
luong nudc mit trong mua mua déu db ra bién
[4]. Do do, tinh Ninh Thuén chu truong khdéng
cp phép khai thac nu6c ngdm dé khai thac
quéng Ti va trong bai bao ciling khong danh gia
céc tac dong dén hop phin nay.

V& nu6c mit — dong chay ti nhién, sdng Cai
14 con séng huyét mach ctia tinh Ninh Thuén véi
dién tich dén cira khoang 3.043 km?, dai 105 km
cung cdp chit yéu ngudn nuée cho Tinh. Séng

Céi-Phan Rang bét du tir suom dong ctia diy nii
Gia Rich (1.923 m) gidp ranh véi tinh Lam
Pdng, séng chay theo hréng bic-nam db ra Bién
Pong tai vinh Phan Rang. Chiéu dai dong chinh
sdng Cai khoang 120 km. Mt cit doc séng Cai
c6 dang béac thém. O thuong ngudn séng chay
ven theo cac sudn nii cao trén 1.500 m, long
song dly da tang, d6 dbc 1ong song 16m, suom dbc
ngén, dit dai chi yéu 13 t6 hop d4t nti Feralit.
Hé théng séng ngdi c6 dang hinh nhanh cay,
ngoai dong chinh song Céi con c6 nhidu séng,
subi nhanh c6 ti trong dién tich Iuu vic khé 16n
d6 vao. Tdng dién tich trr nhién cia hé théng
Séng Cai 1a 3.043 km?, trong d6:

- Phén thudc tinh Ninh Thusn: 2.488 km?

- Phén thudc tinh Khanh Hoa: 336 km?

- Phin thudc tinh Lam Ddng: 172 km?

- Phén thudc tinh Binh Thuén: 47 km?

O Ninh Thuén hé théng séng Cai Phan Rang
bao trim gén hét toan Tinh, chi trir mot sé ving
ven bién thudc cac huyén Thuan Béc, Ninh Hai
va Ninh Phuée c6 céc séng doc 1ap chay thing ra
bién. Trén hé thdng séng C4i Phan Rang, ngoai
dong chinh séng Cai con nhiéu nhanh séng, sudi
16n nho. Phia bo ta dang ké c6 séng Sit, séng
Cho Mo va subi Ngang,... phia b hitu c6 song
Ong, séng Cha — Than, séng Quao va séng Lu,...
(hinh 1). :

5. cai )
[s.Traco | [ s |
25m 109 kn®
343m
S. Than
L—'— {861 |
- Lzl . .
Hinh 1. So dé hé thong
39 km? PA r-
” 14km song Cai Phan Rang
SLlanhRa 3
120km2 . ]
i
S. Gia | =
! [ 504 1m? ]
__<| S.Lu yom |
3.043 km®
120 lom
S.Bién |
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Do diéu kién dia hinh & phin thiwong ngudn
bao boc béi nui cao, lau vuc thugng nguén séng
Cai Phan Rang tir ciu Tan M¥ tr& 1én c6 luong
mua hang ndm 16n hon, tir 1.000 - 2.000 mm. Tt
Tan M¥ tr& xubng mua gidm din,tr 1.000 mm
xudng dén chi con xép xi 700 mm & ving cira
song 1a thi x& Phan Rang. Poan long séng chay
qua ving trung hru tir TAn Son dén Tan M¥ luu
vuc séng mo rong, 4o dbe long song con cao,
1ong séng nhidu d4 ting, mot sb noi c6 cac bii
bdi gifra séng nhw mot sy pha trén gitra kidu
séng mién nti va ddng bing. Tir Tan M§ v&
xubi, song chay ém trong mot ving ddi thép va
dbng bang Phan Rang nhé hep. Poan song tir
Tan My dén Pong Mé long séng con c6 d4 1om
chom, tir Dong Mé ra bién thi 1ong séng diy bai
cat, c6 noi bai cat rong t6i 300 - 400 m nhu &
Phu6c Thién, cdu Pao Long. Anh huéng cia
thuy tridu vinh Phan Rang 1én ché do thuy vin
song Cai khong 16n, chi vao séu 4 - 6 km tinh tr
ctra bién. Pang luu ¥ 14 séng Cai Phan Rang ¢
mot hé théng céc séng nhanh phén bd theo dang
chim 1& ciy khién 1 tip trung nhanh.

Pbi vé6i khu vic quy hoach khai thac Ti thi
song Lu 1a quan trong nhit. Séng Lu & mot
nhanh 16n cta séng Cai & phia hitu ngan bét
ngudn tir cac diy niii phia TAy noi ranh giéi 3
tinh Lam Pdng, Binh Thuan va Ninh Thuén.
S6ng bét d4u béi 2 nhanh 14 subi. Thuong ngudn
song Lu c6 hai nhanh séng chinh: nhanh nam &
phia bén trai, nhanh nay tinh tir thuong ngudn
xudng, déu tién c6 tén la séng La Ha, sau d6 co
tén 1a song Gia, trén nhanh séng nay da xay dung
h6 Tan Giang. Nhanh séng thir hai ndm & phia
bén phai co6 tén la song Biéu, phat nguyén tir
Binh Thuan. Hai nhanh séng nay hop lai thanh
song Lu chay theo hudng tiy bic - déng nam sau
d6 chuyén huéng chay theo huéng tay nam -
dong bic, dén dap T& Nong lai dbi thanh hudng
tay béc - d6ng nam roi dé vao song Cai tai vi tri
ha luu cdu Pao Long. Poan thwong hru séng
chay trong ving nui, doan ha luu séng chay qua
viing ddng bang Phan Rang dd vao sdng Cai chi
cach cira bién khoang 2,5 km. S6ng c6 dién tich
Iwu vire 504 km? va chidu dai séng 13 34 km.

“'NGHIEN CU'U & TRAO BOT

Ngoai hé théng séng Céi ra, con mot sb song
subi doc lap chay théng ra bién thudc cac huyén
Thuan Bic, Ninh Hai va Ninh Phu6c nhu: séng
Tréu, subi Ba Réu, subi Nude Ngot, subi Quén The..

Tuy nhién, theo Atlas tai nguyén nuéc Viét
Nam, m6 dun dong chdy ndm trung binh toan
tinh chwra dén 20 I/s.km? trong khi trung binh ca
nude vao khoang 35 I/s.km?. Pac biét tai khu vure
ven bién, mé dun dong chay chi khoang 5
1/s.km?. Chinh vi vy, do nguén nude mit han
ché s& rit kho khin khi cdc dv 4n khai thac Ti
dién ra.

3.2. Danh gia tdac dpng ciia quy hoach khai
thac Ti

a. Tdc dong dén nhu cau sit dung neée

Theo cic nghién ciru @3 duge trich din trong
b4o céo danh gia tic dong moi truong (DTM)
ctia hai dy 4n khai thc — ché bién Ti trén dia ban
tinh Ninh Thuén dd dugc phé duyét [1, 2] cho
théy lwong nude can thit dé sang tuyén 1m? cat
chtra quing tir 2-3 m?, trung binh 2,5 m?, lugng
nwée tudn hoan dugc dn ra trong bang 1.

- Theo két qua nghién ctru ciia Cong ty Sai
Gon - Ninh Thuén, lugng nuéce tudn hoan c6 thé
1én dén 70% luong nude cip bao gdm ca lwong
nudce ton that do bay hoi, quanh ciia bun cat.

- Theo két qua nghién ciru ctia cong ty Quang

Thuén Ninh Thuan lvgng nudc chay nguoc lai

chiém 90%, phén con lai bi hao hut do bay hoi. Vi
vay, chi cAn bd sung 10% luong nudc nay dé tiép
tuc khai théc. Dbi véi quang ndm & ting cat do,
nhu ciu cung cip nuéc cb thé ting thém khoang
20% téngluong nuéce cin cung cép trong nam.
Tuy nhién, theo két qua nghién ciu ciia bai
b4o, ti 1& tufin hoan nudc tai str dung trong qué
trinh khai thac tuyén quing Ti kha thap (bang 1).
Do d6, nhu cau cung cip nudc cho khai thic s&
duogc tinh toan theo két qua khao sit ciia bai bao.
Theo quy hoach khai thac va tuyén quing Ti
d3 phé duyét thi nhu ciu sit dung nudce cho khai
théc Titan trén dia ban tinh Ninh Thuén cho timg
giai doan khai thac tir nay dén nim 2020 cho
thiy nhu céu st dung nuéc clia hoat dong khai
thac Ti da chiém mot ti trong rt 16m so véi céac
nhu ciu khéc cta khu vire nghién ctru (bang 3).
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Luu luong nude nhu ciu cha hoat dong khai thac
Ti theo timg giai doan khai thac va cho timg khu
virc nhir sau:

- Giai doan 1: Tt nay — 2015, khai thac trén
dia ban x8 Phudc Hai va x38 Phude Dinh luu
lwgng nuéc 1a 14,73 m’/s twong duong
464.389.094 m*/nam.

- Giai doan 2: Tir ndm 2016 — 2020, khai thac
trén dia ban x3 An Hai, x3 Phudc Hai va xa
Phuée Dinh luu lugng nude 1a 10,69 m*/s twong
duong 337.161.496 m*/nam.

Va néu sir dyng nu6c mat thi s& anh hwéng
hét strc nghiém trong dén ngudn nwde cAp cho
sinh hoat ctia khu virc nghién ctru. Céc ngudn cb
kha ning cung cAp nréc mit cho khu vic quy
hoach khai thac Ti dugc tam thdi phan ra 3 Iuu
vic dé tinh hrong nudc t8i da c6 thé sir dung dé
phuc vu khai théc va tuyén quing Ti (bang 3).

So sanh s6 lugng muée kha nang t6i da c6 thé
cAp cho khu vure thuc hién du 4n véi luong nuée
quy hoach nhu cu khai thac néu hoat déng khai
thac va tuyén quing Ti dién ra thi s& tic dong téi
ngudn nude mit rat 16mn.

b. Tac dong dén chat lwong muedc

Trong qua trinh khai thac, mft lugng nuéde
quan trong durgc thi ra trong qué trinh tuyén thoé

~ & eac cum vit xoan. Do ban thén cat bién chia

quiing phin 16n tro véi mdi trudng tw nhién va
nhu ciu sir dung ngudn nuéc ngot 13 cha yéu dé
tuyén rira; nudce thai trong tuyén thé tai mo thim
qua l6p cat c6 tac dung lam sach, bd sung lai cho
lwong nudce khai thac. Nu6c tuyén thd duge hru
gilt trong moong khai thac khong thai ra moi

trrong. Can ¢t vao két qua phén tich miu nude
thai ctia Cong ty Quang Thuan thi c4c thong sb
6 nhi®m du nam trong gii han cho phép, ké ca
cac chi tiéu phong xa. Nguyén nhén c6 thé do tai
thoi diém khao sat (thang 9/2013), khéi luong
khai thac tai cdc moé hién tai rat it (chua hoat
d6ng hét cong suif), nén tai lvong chit thai con
thip.

Tuy nhién, theo L. N. Thanh [6], tai khu vgc
khai thac Ti huyén Bic Binh, tinh Binh Thuén
da cho thdy sur khéc biét 1 rét gita chit lwong
du vao (nudc st dung cho khai thic) va nude
dAu ra (nuéce thai). Ngudn nudce dioc cac cong ty
sir dung dé khai thac sa khoang Ti chi ¢6 ham
lrong Cl- cao do nhiém min con cic théng sb
pH, NH4-N va tdng Coliform déu nim trong giéi
han cho phép theo QCVN 09:2008/BTNMT.
Tuy nhién, mr6c thai sau khai thac da c6 mot s6
chi tiéu nhwr chét rin lo lémg, déu khoéng va hoat
d6 phong xa virot tidu chudn di véi nudc thai
cong nghi¢p (TCVN 5945-2005, c6t B). Nude
thai tai ca 4 diém khao sat déu c6 ham luong
mubi viot quy chuén cho phép dbi véi nude thai
cong nghiép (chi tidu Cl-). Mot diém c6 ham
lugng diu khoang vurot tiéu chuén cho phép. Tai
héu hét cac diém khéo st déu c6 hoat 46 phong
xa cao (ngoai tru diém 3 c6 hoat d6 phong xa a
thap) [6]. Do d6, c6 thé thiy ring nudc thai sau
khai thac sa khodng s& c6 thé tr& thanh nguyén
nhén giy 6 nhiém méi trudng, dic biét néu
ngudn nudce thai nay dugc dua ra mbi tmorn'g ma
khong qua x1r 1y.

Bdng 1. Két qud tinh todn ti tudn hoan nudc, tai sir dung cia hai tang cat dé va cat xam
trén dia ban tinh Ninh Thudn

o Khéi Iugng cit Ti 18 tudn
Lugng nuée can chira quiing (tn) Luwong nudc hoan
Loai | thibt dé sang quang ong o oan |
. 2 3o that thoat nwréc tai
cat tuyén 1m* cat Tu hion | Ned . () sit dung
5 5 3 w nhién gim nuwée g
chira quiing (m?) st )
Cat xdm 2,0 1,87 x=2,71 0,8415 + 0,0002 58
2,00%10°| 2,90*107 0,8417
Cat do 2,5 1,97 x=3,57 1,5957 + 0,0002 36
2,00%103| 3,62%107 1,5959
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Bdng 2. Téng hop nhu cdu dung miedc cia khu viec

Ghi.chii: (1): Két qud ciia 3é tai; (2): Téng hop tir [5]

Bang 3. Tong hop heu leong nuée va sé heong nude khd nang t6i da cé thé cap cho dy én

Nhu ciu sir dung nrée
Giai doan Khai | Dan | Chin | Néng nci’l‘i‘ég fgzg
thac Ti® |sinh @ | nudi® | nghiép® klglé c-(g wng
Giai doan 1
X3 An Hai 0 618 87 10.079
X4 Phude Hai 270.531 | 566 116 14.246
Xa Phude Dinh 193.858 | 373 149 |~ 4.766 2.590
Tf‘mJg 464.389 | 1.557 | 352 29.091 2.590 497.979
Giai doan 2
X3 An Hai 15.123 713 115 8.062
X4 Phudc Hai 82.915 | 653 | 151 10.217
X4 Phudc Dinh 239.124 | 430 | 200 4.270 14.332
Téng 337.161 | 1.796 | 466 22.550 14.332 B76.305

khai thdc va tuyén qudng Ti

Luu Lwu
Iu:q’n% lu”q’ng‘ Lwong |Lwong nwéc .
. x_ 4 | nwéeclp [nwdc cap L, % £ Luwong nwée
STT Tén nguron cip trong trong nwde cip caP trong cfip ¢ nim
nwoc N A < trong mua| mua muwa 3
mua khé jmia mwa khd (m’) () (m?)
(m%/s) | (m’ls)
T1-T8 [T9-TI12
1 |Céc subi 0 0,715 0 22.500.000 | 22.500.000
2 |Hé théng kénh 0,2 1,0 4.199.040 | 10.540.800 | 14.739.840
inam
3 [H6Bau Ngir 0 1,0 0 10.540.800 | 10.540.800
H6 Niii Mot 0 0 0 0 0
4 {Tram bom nudc 0 0 0 0 0
An Hai
INuoc cép cho 0,15 0,15 3.149.280 | 1.581.120 4.730.400
nha may dién
hat nhin
Téng sb 7.348.320 | 45.162.720 | 52.511.040
4. Két luin thé 1am giam nguén mréc sir dung ciia cong dbng

Khai thac Ti 1a mot loai hinh khodng san c6
nhu cdu nuéc rt 16n do d6 dbi v6i mot dia
phuong kh6 han nhu tinh Ninh Thuén s& co
nhiing tic dong nghiém trong dén tii nguyén
nuGe cua dia phuwong. Voi dic diém nguén nude
ngdm han ché dong thoi néu sir dung quéa mirc
c6 thé din dén nguy co nhiém min ngudn nuée
nén chu treong cha dia phuong 1a khong sir dung
nudce ngz“am cho khai thic Ti. Do d6, nhu chu sir
dung nuéc kha 16n clia cac doanh nghiép s€ co6

dan cu. Bién phap duy nhét co thé 4p dung 1a
chuyén nudce tr noi khac dén vi du nhu tir séng
Céi Phan rang va séng Lu. Tuy nhién cac ngudn
nrée ndy ciing 14 cic ngudn chinh cung cép nuée
cho céc nhu ciu khéc cta dia phuong do d6 giai
phép nay cling doi hoi phai dugce nghién ctru chi
tiét v& tinh kha thi va yéu t6 tai chinh. Bén canh
d6, hirng trit nudc mua cling 14 mot giai phap cd
thé duoc xem xét nhung do diéu kién dic thu cia
tinh Ninh Thusn 14 céc tdng cat khong c6 kha
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GHIEN CUU & TRAO POL>

néng trit nudc nén cling s€ rat kho khan v& mat
k¥ thuét. Chinh vi v8y, cic giai phap hing trit
nuéc mua chi ¢6 thé phuc vu cho nhu cAu sinh
hoat v& bd cdp lai mot phin nhé lwong nude
ngam s& bi hao hut khi khai thac xudng séu chir
khong thé dam bao cung cip cho nhu ciu rit 16n
do hoat déng khai thac va tuyén quing Ti.

Nhu vay, néu trién khai céc du 4n khai thac Ti

tai tinh Ninh Thuén s& phai dbi mat voi mot
thach thirc rat 16n 13 ddm béo nhu cdu nudc 1én
dén 464 triéu m? trong giai doan 1 (2015) va 337
triéu m? trong giai doan 1 (2015 -2020). Do do,
cAn nghién ctru va xay dung céc ké hoach khai
théc can dbi gifta trit rong nwde cAp véi nhu cdu
dé giam thiéu t6i da sy thidu hut v& ngudn nude
st dung cho cac muc dich ctuia cong déng.

L&i cdm on: Bai viét hoan thanh duya trén két qué ctia @ tai khoa hoc cép tinh” Nghién ctru danh
gi4 céc tac dong téng hop do hoat dong khai thac va tuyén quéang Ti trén dia ban tinh Ninh Thuén”.
Tap thé tac gia chan thanh cAm on su hd tro ctia S& Khoa hoc va Cong nghé tinh Ninh Thuén, S&
Tai nguyén va Méi truong tinh Ninh Thuén trong qué trinh thyc hién dé tai.
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The impact of Titanexploitation to surface water resources in
Ninh Thuan province
Hoang Thi Thanh Thuy®, Can Thu Van® and Nguyen Hanh®
(DHCMC university for natural resources and environment
@Tai Nguyen Company limited, Phan Rang — Thap Cham City

Following Binhthuan, Ninhthuan province is 2nd titanium placer ore’s reserve of the country. In
Ninhthuan province, the Ti ore located in sandy coastal dunes of Thuannam and Ninhphuoc districs.
This area of 4.345 km? will be exploited according to Decision 1546/0D-TTg dated 3rd September
2013 of the Prime Minister approving the master plan on Ti ore exploration exploitation and pro-
cessing to 2020 and toward 2030. However, Ninhthuan is one of province that drought and water
shortage frequently occured. Thus, the demand of Ti ore exploitation will be a challenge for this
province. The study results have showed that the available surface water sources could supply max-
imum 14% of the total demand. Thus, it is necessary to carry out an integrated research on the water
supply for Ti s exploitation scenarior

Keywors:Titan (Ti), Ninh Thuan province, surface water resources.
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TOM TAT TINH HINH KHi TUQNG, KHI TUQNG NONG NGHIEP,

THUY VAN THANG 8 NAM 2015

6n xdy ra & khu vuec Quang Nznh tong lu’ng muea I6m trén 1000 mm va mot sé noi da

Tu’ cudi thang 7 va ddu thang 8/2015, da xdy ra 1 dot muwa lon kéo dai, mua ci‘ac biét
I

ghi nhén duoc gid tri luong miea ngay lén nhdt ké tir nam 1960 dén nay. O cdc tinh mién
Trung 1iép tuc it mca, tong lrong mua trong thang g phé bién thiéu hut tir 70-90%, han han tiép tuc
duy tri ¢ mot 56 khu vue tai cac tinh Trung va Nam Trung Bé.

TINH HINH KHI TUQNG
* 1. Hién twong thoi tiét dic bigt

Trong thang khong bdo hay 4p thp nhiét d6i
hoat dong trén Bién Péng va 4nh hudng dén
nudc ta. Dang chuy, xay ra mot dot mua 16m kéo
dai trén dién rong & mién Bic vio cubi thang 7
du thang 8/2015, dot mua dién ra trong thoi
gian nay 13 pht hop theo quy luit mua mwa héing
nim. Tuy nhién, hién tugng mua l6n xay ra trong
pham vi hep tai Quang Ninh 13 diéu kha bét
thuong trong dot mwa. Mua tip 16n trung cha
yéu khu vuc Cua Ong, Ha Long, C6 T6 cta
Quang Ninh, trong khi khu vic Hon DAu, Bach
Long V§ & Hai Phong mua khong 16n. Tong
lugng mua & khu ve Quang Ninh phd bién
trong ca dot tir 1000 - 1300 mm, riéng Cira Ong
1én t6i trén 1600 mm; dang cha y tai tram Bai
Chéy va C6 T6 d3 ghi nhén duoc lugng mua
ngay 16n nhét trong chudi sb liéu tir nam 1960
dén nay, tai Bai Chay 12 387 mm (ngdy
28/7/2015), tai C6 Té6 la 424 mm (ngay
27/7/2015). Pot mua 16n dién rong kéo dai tu
ngay 23/7 - 5/8 da gay thiét hai 16n vé ngudi va
tai sn & céc tinh ving niii phia Bic va ning né
nhét 13 tinh Quang Ninh.

2. Tinh hinh néing néng va nhiét d§

Trong thang qua da xay ba dot néng néng &
céc tinh Béc Bo va Trung B9, cu thé nhu sau:

- Tirngay 8 - 11/08, do anh hudng ctia trudng
phén ky gi6 dugc tao ra béi con bdo SOUDE-
LOR nén & Béc Bo va cac tinh Béc Trung B da
xuht hién néng nong dién rong, v&i nhiét 4o phé
bién tir 35 - 37°C; mdt s6 noi c6 nhiét d cao hon
nhu Bic Mé (Ha Giang) 37,9°C; Hitu Liing
(Lang Som) 37,1°C; Hoéi Xuan (Thanh Hoa)
37,49C; Tuong Duong (Nghé An) 37,7°C,...

- Tirngay 14 - 19/08, do anh huéng clia hoan
luu ving 4p thép phia tay két hop véi hiéu tmg
phon, nén & Péng Bic Bd va céc tinh mién
Trung tr Thanh Hoéa - Phil Yén da xay ra néng
néng dién rong, véinhiét 6 cao nhét trong ngay
phd bién tir 35-38°C; mdt sb noi c6 nhiét dd cao
hon nhu Lang (Ha Noi) 38,7°C; Tinh Gia (Thanh
Hoéa) 38,8°C; D6 Luong (Nghé An) 39,8°C;
Huwong Son (Ha Tinh) 40,2°C; Dong Ha (Quang
Tri) 38,7°C...

- Tirngdy 21-25/8, do chiu anh huéng cta ria
xa phia tdy hoan luu con bdo GONI véi treong
phéan ky gi6 béc dén tay bic nén cic tinh & trung
du, ddng bing Bic B va cac tinh mién Trung tir
Thanh Héa - Pht Yén da xdy ra nng nong trén
dién rong, véi nhiét 4o cao nhét trong ngay phé
bién tir 35-38°C; mot s6 noi c6 nhiét 4o cao hon
nhu Bic Mé (Ha Giang) 38,4°C; Tuong Duong
(Nghé An) 38,7°C D6 Luong (Nghé An) 39,0°C;
Hué (Thira Thién Hué) 39,0°C.

Nén nhiét @6 trung thang 8/2015 trén pham
vi todn quéc phd bién cao hon trung binh nhiéu
nim (TBNN) tir 0,5-1,5°C.

Noi ¢6 nhiét 46 cao nhét 1a Huong Son (Ha
Tinh) 14 40,2°C (ngay 19). Noi c6 nhi¢t do thap
nhit 12 Da Lat (Lam Ddng) 13 14,2°C (ngay 1).

3. Tinh hinh mwa

Trong thang d3 x4y ra mot dot mua 16n dién
rong kéo dai tir ngiy 23/7 - 4/8 & céc tinh mién
Bic, dic biét 16n & Quang Ninh, dgt mwra ndy c6
thé chia thanh 3 giai doan:

- Giai doan 1: Bét dAu tir dém ngay 23 dén hét
ngay 25/7. T chidu t&i va dém 23/7, tai khu vuc
ph1a tay Béc B0 va cac tinh ving niii phia Bac
bit dAu xay ra mdt dot mua va mua vira, mot )
noi c6 mua to va déng véi lugng phd bién tir 40-
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70 mm, riéng cac tinh phia Tay Béc Bo va khu
vuc ving nii phia Bic hrong mra phd bién tir
70 - 150 mm, mét sb noi ¢6 mua 16n hon nhur:
Tudn Gido (Pién Bién) 196 mm, Phiéng Lanh
(Son La) 244 mm.

- Giai doan 2: B4t du tir chiéu t&i 25/7 cho
dén hét ngay 29/7 trén toan khu vuc xuit hién dot
mua vira, mua to trén dién rong, mua I6n c6 xu
huéng dich chuyén sang khu virc phia Pong Béc
B, trong d6 t4m mua 16n nhét 14 & tinh Quang
Ninh. Mua kéo dai lién tuc subt tir ngdy 26/7-
29/7 v6i luong mua trung birh ngay ttr 200 - 300
mm, déc biét tai Cira Ong v61ngay c6 lugng mua
24 gi¢y 1én trén 400 mm. Tinh dén 19h ngay 29/7,
téng hrong mura trén toan tinh phd bién tix 700 -
900 mm, tai cac tinh phia Tdy Béc Bo, tir ngly
26/7 mua c6 xu huéng giam va dén ngay 27/7
mua trén khu vuc nay tam thoi gian doan va tdn
tai & dién rai rac v6i lugng khéng nhidu.

- Giai doan 3: Tir chiéu t8i ngay 29/7 dén 04/8
mua & Bic Bo ¢6 xu hudng gidm bét vé cudng
dd, tuy nhién tai Quiang Ninh vén xuét hién
nhimg diém muwa dic biét 16n (Cra Ong 247
mm) nhung viing mua c6 xu thé mé rong xudng
céc tinh Bic Trung Bd, lwong muwa cc ngay phd
bién dao d@ng trong khoang 20 - 50 mm, m&t s6
noi c6 lwong mua 16n nhwy Tudn Gido (Pién
Bién): 175 mm va Pha Pin (Dién Bién): 194 mm,
Vin Chén (Yén Bai): 154 mm, Bic Mé (Ha
Giang): 140 mm. Tong hrong mura trén khip Béc
B trong giai doan nay phén b kha dong déu va
dao djng trong khoang 150 - 250 mm. Riéng khu
Déng Béc Bac Bo va dic biét tai Quang Ninh tiép
tuc c6 mua to dén rat to va dong, téng Iwgng mua
phd bién dao dong trong khoang 300-500 mm,
ngay 04/8 luong mua trén toan khu vuc cb xu
hudng gidm manh va dugc xem 14 thoi diém két
thiic dot mwa vira mua to dién rong tai Bic Bo.

Ngoai ra, tir ngay 06 - 12/8 & do anh hudng
cua gi6 muia tdy nam hoat ddng manh, nén & Tay
Nguyén c6 mua rao va déng dién rong, véi
luong mua phé bién tir 70 - 120 mm, mot s6 noi
c6 mua 16n hon nhr MPrik (Béc Lic) 190 mm.
O khu vuc Nam BO tir ngay 8 - 10/8 ciing xuét
hién mura rao va déng dién réng véi lwrong mua

TAP CHI KHi TUONG THUY VAN

phé bién tir 30 - 60 mm, mot s6 noi ¢6 mua 16n
hon nhu Tay Ninh: 86 mm; Tha Ddu M6t (Binh
Duong) 103 mm...

Tbng Iwong mua trong thang 8/2015 trén
pham vi toan qudc phd bién thiéu hut so véi
TBNN 20 - 70%, riéng khu vuc Dién Bién, Son
La, Béc Giang va Béc Ninh c6 téng lrong mua
cao hon TBNN mét it. Pang chii ¥ mét s6 noi &
khu vyuc Trung B6 tong luwong mua phd bién
thiéu hut tir 70 - 90%. Noi ¢6 tdng lwong muwa
thang cao nhét 1a Bic Quang (Ha Giang) 14 723
mm, cao hon TBNN 13 97 mm.

Noi cé lugng mua ngdy 16n nhit 1a Udng Bi
(Quéng Ninh) 12 261 (ngay 2). Noi ¢6 tong luong
mua thang thép' nhét 13 Nha Trang (Khanh Hoa)
13 1 mm, thip hon TBNN 13 50 mm.

4. Tinh hinh niing

Téng s6 gid néng trong théang trén pham vi
toan qudc phd bién & mirc cao hon TBNN, riéng
mbt s6 noi viing niti phia Béc Bic Bo phd bién
thip hon mdt it so véi TBNN.

Noi c6 sb gio ning cao nhit 1a Quy Nhon
(Binh Pinh), Tuy Hoa (Phti Yén) cting c6 gia tri
12 307 gid, cao hon TBNN tuén tur 13 36 va 41
gid. Noi c6 s6 gio néng thép nhét 14 Sin H) (Lai
Chau) 14 91 gi&, thip hon TBNN 13 41 gio.

KHI TUQGNG NONG NGHIEP )

Thang 8/2015 diéu kién khi twong nong
nghiép & hau hét cic ving trong ca nudc twong
dbi thuan loi cho san xuét ndéng nghiép. Héi,l hét
céc yéu 6 khi trong néng nghiép & mirc x4p xi
hodc dao dong xung quanh gia tri TBNN, lugng
mura 16m, s6 ngay mwa nhidu, phan bd du trong
thang, két hop v6i nén nhiét va sb gior néng kha
tao didu kién cho cay trdng sinh truéng va phat
trién thuan loi. Tuy nhién vao dau thang do anh
hudng clia dot mwa 16n & cac tinh Ddng bing
Bic B6 va mét sb tinh vung trung du va mién nti
phia Béc gy thiét hai nghiém trong dén ngudi va
tai san va san xuét ndng nghiép.

Ngoai ra, gi6 tAy kho noéng phaét trién manh &
khu virc Béc va Trung Trung B, khu virc Nam
Trung B dang trong giai doan muia kh6 nén xay
ra tinh hinh thiéu nuéc cho san xuét ndng
nghiép; khu vuc Pdng bing Séng Ciru Long
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(PBSCL) 1ii va tridu cudng cling anh hudng dén
san xudt néng nghiép & khu vyc nay

Hoat dong linh vuc trf“)ng trot trong thang &
céc tinh mién Bic tap trung vao viéc 1am co, bén
phén, tudi dudng cho lta, phong trir sdu bénh
bao vé lha va cac cdy rau, mau vu hé thu - thu
d6ng ddng thoi tranh thi gieo cAy céc loai cay
rau mau dang con thdi vy cham séc lia mua, mot
s6 tinh mién ndi con rai rac gieo cdy thém lda
mia mudn. Ddng bing Bic B tip trung khic
phuc héu qua ctia cac trin mua lon giy ra. Tinh
dén cubi thang, cac tinh mién Bic gieo cdy laa
mua dat dat 1.152,3 ngan ha, ting 4% so véi
cing k¥ nim trude. Cac tinh mién Nam dang
trong thoi ky thu hoach 16 la he thu, tinh dén
cubdi thang 8 dién tich thu hoach dat 1.111 ngan
ha, chiém 58% dién tich xudng gibng. Theo d4nh
gia budc dau ciia cac dia phuong, nang suit binh
quén trén dién tich da thu hoach cua céc tinh
DPBSCL uéc dat 58,3 ta/ha, ting 1,1 ta/ha so véi
cung ky ndm trude. Trén nhiing chin ruéng da
thu hoach xong 1Ga he thu va xuén he, cac tinh
DPBSCL tiép tuc gieo trong lia thu dong, dién
tich gieo trng tinh dén ngay 15/8 udc dat 473.2
ngan ha.

1. Poi v6i cay hia

Thoi tiét dAu thang 8 chiu 4nh hudng ciia cc
dot mua 16n gdy thiét hai nhidu cho san xuét
ndng nghiép & cAc tinh ddng bang, trung du mién
nai phia Béc. Vo trung tudn va cudi théng 8
ngay troi néng nhe, chiéu t6i va dém c6 mura rdo,
tranh thii thoi tiét thun loi cac dia phuong Mién
Bic tap trung chim séc, phong trir sdu bénh cho
lta mua. O mién Nam, céc khu virc mién Trung
va Tay Nguyén c6 mua nhidu noi, co ban giai
quyét tinh trang kho han cuc bd; cac tinh Nam
B9 tap trung thu hoach lia hé thu, xubng giéng
ltia thu d6ng/mua va tiép tuc gieo trdng rau, mau,
cly cong nghiép ngén ngay vu hé thu/mua.

- Lta mua: Tinh d&n cubi thang, tdng dién
tich gieo cAy lia mua ca nude dat hon 1.372
ngan ha, ting 3.2% so véi cung ky ndm trudec,
trong d6 cac tinh mién Bic dat 1.152,3 ngan ha.
Hién nay, tai cac tinh mién Biéc, trir mot sb dia
bin viing mién nui con rai réc gieo ciy thém laa

mila mudn trén c4c chan rudng cao nho vao nude
trod, cac dia phwong con lai dang tip trung lam
c6, bon phén, tréi dudng cho laa trong diéu kién
thoi tiét tuong @b thuan loi, lta sinh tredng va

- phét trién twong dbi tét. CAc tra ia mia cyc som

va som, dugc cac dia phuong bd tri thu hoach
sém dé 14y dét gieo trdng ciy vu dong, dang &
giai doan ding cdi, 1am dong; cac tra lta chinh
vu va mudn dang & giai doan dé nhanh rd.

Tai c4c tinh mién Nam, dién tich lta mua dat
hon 220 ngan ha, bing 98,9% so véi cling ky
nim trude. Dién tich lta mia xudng giéng chit
yéu tap trung & céc tinh thudc ving Tay Nguyén
va Nam Trung B¢. Riéng ving DBSCL moi
xubng gibng dat hon 8 ngan ha. Dién tich laa
mua tdng cham so véi cung ky ndm trude do cac
dia phuong tép trung thu hoach lta he thu va
xudng gidng la thu dong.

- La hé thu: Vung Duyén hai Nam Trung B6,
hién nay liia hé thu sém chudn bi cho thu hoach,
144 hé thu dai tra dang & giai doan trd trong diéu
kién thoi tiét trong ving co ban thuan lgi.

Ving PBSCL, Ia hé thu dang trong thoi ky
thu hoach ré. Tinh dén cudi thang 8, cac dia
phuong trong vung d3 thu hoach hon 1,1 triéu
ha, chiém khoang 58,3% dién tich xubng gibéng.
Mot sb dia phuong trong viing da co ban két thic
thu hoach nhur: Vinh Long, Pdng Thap, Cin Tho
d&u thu hoach 100%. Theo danh gia bude diu,
ning sudt binh quan trén dién tich da thu hoach
dat 58,3 ta/ha, tdng 1,2 ta/ha so véi vu trudce.

- Liia thu d6ng: Do diéu kién thoi tiét tai ving
DPBSCL tuong ddi thun loi nén dién tich laa thu
d6ng nam nay tiép tuc ting nhanh. Tinh dén cudi
thang 8 cac tinh PBSCL di gieo trong dugc
473,2 ngan ha lGa thu déng, ting khoang 10% so
v6i cling ky nidm trude. Mot sb tinh c6 dién tich
tang manh nhw Long An, Pdng Théap, An Giang,
Kién Giang, déu ting trén 20% so véi cing ky
nim ngoai.

2. Pbi véi cac loai rau mau va ciy cong
nghiép

Trong thang céc dia phuong tiép tuc gieo
trf)ng va thu hoach rau mau, ciy cong nghiép
ngin ngay vu hé thu va vu mua. Tinh dén cubi
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thang 8, dau thang 9, téng dién tich gieo tréng
cac cdy mau lwong thuc ca nuéc dat gin 1,57
tri€u ha, trong d6 dién tich ngd dat trén 956 ngan
ha, khoai lang dat 113,4 ngan ha, sin dat gén 473
ngan ha.

Téng dién tich ciy cong nghiép ngén ngay dat
gan 534 ngan ha, ting 3,6% cing ky nim trudc,
trong d6 dién tich lac dat gdn 170 ngan ha, d4u
twong dat 95,4 ngan ha, thubc 14 dat gin 27 ngan
ha. Rau du céc loai dat 768 ngan ha.

O Mdc Chau, Ba Vi, Phit Ho ché trong giai
doan ndy chdi, 14 tht 1 trang thai sinh truéng tir
trung binh dén kha.

O Bic Trung B4 lac trong giai doan hinh
thanh c1, dau trong ra qua, trang thai sinh truéng
trung binh. ,

O Tay Nguyén va Xuan Loc ca phé trong giai
doan hinh thanh qua, trang thai sinh truong tir
trung binh dén kha

3. Tinh hinh sau bénh

Theo théng ké ctia Cuc Béo vé thyc vat, trong
thang 8 dién tich nhiém cac sdu bénh hai chii yéu
trén laa déu giam so véi cing ky nim trude. Pic
biét 1a dbi véi sau cubn 14 nho, réy niu, bénh kho
véan va dao 6n cd bong. Mot sb dich nhu dich
chugt hai Iiia, lem 1ép hat hai Iia va sdu duc than
hai l4a tai c4c tinh Béc Trung B, Bic B, duyén
hai Nam Trung B6 va DPBSCL phét sinh tang so
v6i cung ky ndm trude.

- Oc buou vang: Gay hai tai céc tinh Bic Bo
va PBSCL v6i tong dién tich nhidm 14 23.770
ha, trong d6 dién tich nhiém niing 1.358 ha.

- Ray néu - rdy lung tring: Tdng dién tich
nhiém 28.054 ha, dién tich nhiém ning 1.878 ha.
Phan b rai réc tai Bic B, Bic Trung BY, duyén
hai Nam Trung B¢ va cac tinh DPBSCL.

- Sau cubn 14 nhé: Dién tich nhidm toan qubc
12 68.508 ha, dién tich nhiém ning 14.895ha, tap
trung chii yéu tai c4c tinh Bic Bo va Pdng biang
song Ctru Long. 5

- Bénh dao cb béng: Tdng dién tich nhidm
7.730 ha, bénh hai chii yéu tai Ddng bing song
Ctu Long.

- Bénh dao 6n 14: Gay hai & c4c tinh Béc B9,
dong bing song Ciru Long véi tdng dién tich

TAP CHi KHi TUONG THUY VAN

nhiém 31.495 ha, dién tich nhiém ning 244 ha.

- Bénh vang limn - liin xo0én 14: Hai dién hep tai
Pbng Thap véi dién tich nhiém 96 ha.

- Chudt: Téng dién tich hai 14.041 ha, dién
tich bi ning 543 ha. Chudt hai tai cac tinh Béc
Bo, Bic Trung B, duyén hai Nam Trung Bo va
DBSCL.

- Sau duc than: Dién tich nhiém siu non
4.645,4 ha. Sau gay hai chi yéu tai Bic Bo, Béc
Trung B, duyén hai Nam Trung B va PBSCL.

- Bénh bac 14: Téng dién tich nhiém 19.092
ha; dién tich nhiém ning 326 ha. Bénh tap trung
tai c4c tinh Thanh Hoa, Nghé An, Quang Tri,
Quang Binh va DPBSCL.

- Bénh den 1ép hat: Dién tich nhiém 22.401
ha, dién tich nhiém ning 485 ha tip trung tai
Nghé An, Hué, Quéang Tri, duyén hai Nam Trung
B¢ va BPBSCL.

- Kh6 van hai ta: Bénh xut hién tai cac tinh
Bic Bo, Bic Trung B, duyén hai Nam Trung
B6, DBSCL v6i téng dién tich 61.251 ha, dién
tich nhidm ning 4.258 ha.

Céc ddi tugng dich hai khac nhw: bo ti1, bo
xit dai, bo xit den,...g8y hai nhe trén pham vi hep.

TINH HiNH THUY VAN

1. Bic B

Tir ngay 01- 05/08, trén céac sdng sudi thude
hé théng séng Hoéng - Thai Binh d& xut hién
mdt dot Iii vira va i 16n v6i bién do 18 1én &
thuong luu tir 3 - 7 m (riéng tai Chii hon 9 m) va
& ha Iuu tir 2 - 3 m. Trén séng Thuong tai Phit
Lang Thuong va séng Luc Nam tai Luc Nam da
xuét hign i 16n v6i dinh 1 trén mic bao dong
(BD) 3. Trén song Thao tai Yén Bai, trén séng
Ky Cung tai Lang Son d4 xuét hién Ii vira v6i
dinh 16 & mirc BD2. Trén séng Pa d3 xuét hién
1ii nhé véi dinh 18 dén hd Son La & mitc 7250
m?/s (ngay 01/08). Muc nudce dinh 1t ha du Thai
Binh tai Pha Lai dd vuot mitc BP1 14 0,1 m; ha
Iwu song Hong tai Ha Nbi vAn & mirc dudi BD1.

'Dé van hanh diéu tiét hd chira theo Quy trinh van

hanh lién hé chira, thity dién Tuyén Quang di m&
01 cira x4 day ngay 29/8 va ctra 02 cira xa day
ngay 30/8.

Ngudn dong chay trén soéng P4 va song Thao,
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ha luu séng Hong vAn nho hon TBNN, riéng trén
séng Gam 16n hon TBNN. Cu thé nhu: Dong
chay trén song Thao tai Yén Bai nho hon khoang
30%, thuong luu sdng Chay dén hd Thac Banho

hon 28%; séng Pa dén hd Hoa Binh nho hon -

TBNN khoang 32%; thuong lru séng Gdm dén
hd Tuyén Quang 16n hon 40%; ha du séng L6 tai
Tuyén Quang nho hon 36%; ha du séng Hong tai
Ha Noi nhoé hon 1a 45%.

Trén sdong Pa, myc nudc cao nhét thang tai
Muong Lay 12 207,61 m (16h ngay 31), thp
nhét 14 192,07 m (01h ngay 01), muc nuée trung
binh thang 14 200,23 m; tai Ta Bl muc nudce cao
nhét thang 13 112,22 m (03h ngay 13); thip nhét
1a 108,345_111 (3h ngay 01), myc nude trung binh
théng 13 110,27 m. Luru lrgng 16n nhét thang dén
hd Hoa Binh 1a 5750 m?¥/s (07h ngay 03), nho
nhét thang 1 700 m3/s (13h ngay 16); luu lrong
trung binh thang 2690 m’/s. Lic 19 gi¢ ngay
31/8 muc nudc hd Hoa Binh 14 110,72 m, thip
hon cung ky ndm 2014 (113,46 m).

Trén s6ng Thao, tai tram Yén Béi, muc nudce
cao nhat thang 14 31,17 m (13h ngay 03); thép
nhét 14 26,38 m (22h ngay 24), muc nudc trung
binh thang 13 27,99 m, cao hon TBNN (27,28 m)
120,71 m. ‘

Trén s6ng L6 tai Tuyén Quang, myuc nudc cao
nhét thang 14 20,42 m (23h ngay 30); thip nhit
17,40 m (16h ngay 25), muc nudc trung binh
thang 13 18,37 m, thip hon TBNN (20,24 m) 1a
1,87 m.

Trén song Héng tai Ha Noi, muc nudc cao
nhit thang 14 5,76 m (19h ngay 04), muc nudc
thip nhét 14 2,16 m (13h ngiy 26); myc nuéce
trung binh théng 13 3,40 m, thip hon TBNN
(7,79 m) 12 4,39 m.

Trén hé thdng séng Thii Binh tai Pha Lai
muc nude cao nhit thang 13 4,10 m (7h ngay 04)
trén BP1: 0,1 m, thip nhét 0,49 m (10h ngay 27),
muc nude trung binh thang 14 1,73 m, thip hon
TBNN cung ky (3,26 m) 12 1,53 m.

2. Trung Bj va Tay Nguyén

Trong thang, trén cac séng & Thanh Hoa,
Nghé An, Binh Thuén va khu vuc Ty Nguyén
xuét hién 1 - 2 dot I, bién @6 1ii 1én tir 1,5 - 6,0

m, dinh 1t thuong luu sdéng Ma tai Xa La: 283,16
m (22h ngay 02/08), & mirc dic biét 16n; tai Hbi
Xuén: 60,44 m (13h ngay 03/08), trén BD1: 1,44
m; tai CAm Thay: 18,57 m (21h ngay 03/08),
dudi BD2: 0,43 m; trén séng P6 K6 tai PakMod:
584,83 m (1h ngay 11/08, trén BP1: 0,33 m),
trén sdong DdkBla tai KonPlong: 592,79 m (7h
ngay 11/08, trén BDI1: 0,29 m), trén sdéng
DikNong tai tram DakNong: 589,19 m (13h
ngay 18/08, dudi BP2: 0,31 m). Myc nudc trén
c4c song khac & Trung B bién dbi cham.

Luong dong chay trung binh thang trén phin
I6n céac song chinh & Trung B va khu vuc Tay
Nguyén thiéu hut so véi TBNN cing ky tir 35-
75%, riéng trén sdng Thu Bdn tai Néng Son cao
hon TBNN khoéng 24% (bang sb 1). _

Hb chira thity loi: Tinh d&n ngay 1/09/2015,
dung tich trit cia cac hd & Phit Yén dén Ninh
Thuén dat trung binh 12 - 18% dung tich thiét ké,
céc h & Thira Thién Hué, Binh Thun va hau hét
cac hd & khu vuc Tay Nguyén dat trung binh 50-
70% dung tich thiét k&; cac hd con lai & Trung BO
va khu vyc Tdy Nguyén dat trung binh 20-35%
dung tich thiét ké. Dic biét, mot s hd tai Khanh
Hoa, Ninh Thuan hién van dang can nuéc.

Hb thuy dién: Tinh dén ngay 1/09/2015, myc
nué6e hdu hét cac hd chira & khu vire Tay Nguyén
thdp hon muc nudc dang binh thuong tir 0,3 - 6
m; cac hd trén song Ddng Nai, hd Ban V&, Yaly,
Budn Tua Srah thip hon muyc nuéc dang binh
thudng tr 12 - 23 m, mdt sb hd thdp hon nhitu
nhu: A Vuong: 39,82 m, Song Tranh 2: 31,03 m,
PleiKRong: 26,25 m...

Tinh tfang han héan thidu nuéc cuc bo xay ra
tai mot sb huyén ven bién thudc cac tinh tir Phii
Yén dén Ninh Thuén.

3. Khu vec Nam B9

Mure nuéc déu ngudn song Cira Long chiu
anh hudéng cia hai dot tridu cudng. Muyc nudc
cao nhit thang trén séng Tién tai Tan Chau: 2,42
m (ngay 15), trén sdong Hau tai Chau Pbc: 2,09 m
(ngdy 16), thap hon TBNN 0,8-1,1 m.

Muc nuéc trén song Pdng Nai tai Ta Lai cb
dao ddng nhé. Muc nudce cao nhit thang tai Ta
Lai: 112,17 m (ngay 26).

TAP CHI KHf TUGNG THUY VAN
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Bdng 1. Ddc trung i trén cdc séng Bdc BE tir 22/7-6/8/2015

Chin e e Pinh L. . cal an
TT | Tram Song g | ‘hoigian | " | Thoigian | Biendd | .o ps0 asne
xuat hién xuat hién | li (cm)
(cm) ¥ (cm) ‘
1| Mudng Té Da__ | 28252 | 7h22/7 | 28690 | 22h1/8 438 | <BD260 cm
2 Xila Ma__ | 27931 | Olh 01/8 | 28316 | 22h 02/8 | 385 Khan cap
3 Yén Bai Thao | 2550 | 7h23/7 | 3117 | 13h3/8 567 >BD217cm
g‘gi’g‘ Lo 1532 | 22h23/7 | 1950 | 7h2/8 | 418 | <BP1250cm
Ha Noi Hong 82 | 19h22/7 | 576 | 19h4/8 494 | <BD 1374cm
4 Pap Chu Ciu 3] 13h 24/7 537 14h 5/8 506 >BP 27cm
5 P,{.‘l‘: Lang | riong | 21 | 13h117 | 652 | 11hass 631 >BD 322 cm
wong
6 Chii Luc Nam | 441 4h 3/8 1363 | 2n3/8 922
7 | LucNam | LucNam | 134 | 7h29/7 | 636 | 13h3/8 502 >BD 36cm
8 Philai | ThaiBinh | 8 16h22/7 | 410 7h 478 402 | >BD 1402 cm
9 | LangSon | KyCung | 24754 | 13h23/7 | 25490 | 3h3/8 736 <BD 210 cm
10 Bang Bang | 17712 13n237 | 18121 | shsm 409 <BD 229cm
Giang Giang

Bang 2. Bac trung dén cdc hé chira I6n khu vuc Bdc Bé tir 22/7-3/8/2015

- . Pinh .. in an S
TT Tram Séng Cha}n lii Thg’t gian lii Th?’l gian lélen 369 Mus bao
(m°/s) xuat hién 3 xuat hién | li (m*/s) déng
(m’/s)
1 s, . 850 7h 23/7 2930 1h 25/7 2080
HO Lai N
Chau ba
2 1010 13h 3177 3980 22h 1/8 2970
3 1500 | 13h22/7 | 6200 | 7h2s/7 | 4700 | SBPI
N . 1800 n’/s
H6 Son La Pa ZBD 750
4 1050 19h 30/7 7250 13h 1/8 6200
m3/s
Ho Hoa . <Bb]
2
5 ‘Binh ba 480 19h 22/7 5770 5h 3/8 5290 3230 ni’/s
6 | HoTwen | oo 205 1h23/7 | 2100 | 13h2/8 | 1895
Quang

TAP CHI KHI TUQNG THUY VAN
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Sé Nhiét 3§ (°C) Pj Am (%)
thix TEN TRAM Trung | Chudn Cao nhat Thap nhat Trung Thép
fr binh sal | Trung | Tuyét | <. . | Trung| Tuyét . binh | nhat | Ngay
binhg dg{ Neay binhg dg{ Nedy
1 |Tam Puong 239 | 1.1 | 280|315 23 [ 2141197 1 87 | 55 8
2 |Muong Lay (LC) 271 05 [ 32213701 8 [245|227| 24 | 8 | 57 8
3 |SonLa 2561 1.0 | 299|328 | 22 | 2271212} 2 83 | 48 9
4 |SaPa 194 011} 228256 9 |171|150] 3 88 | 56 | 22
5 |Lao Cai 289 | 1.6 | 334|376 21 [ 259|234 3 81 | 37 | 21
6 |YénBai 285 1.0 | 33.1 1364 23 253|238 2 86 | 58 | 21
7 "|Ha Giang 2761 00 [ 327368 9 |[2461233] 22 | 8 | 46 | 21
8 |Tuyén Quang 291 | 15 334366 22 [ 260|237 1 79 | 52 | 22
9 |Lang Son 2711 05 [ 319350 17 [2411225] 30 | 8 | 43 | 22
10 |{Cao Bing 2721 04 13271365 23 | 240221 23 ] 8 | 40 | 23
11 |Théi Nguyén 200 | 1.1 | 3301375 23 | 2621238 30 | 81 | 43 | 22
12 |Bic Giang 202 | 09 | 3341367 17 |263|235| 2 83 |50 | 17
13 |Pha Tho 286 | 0.8 [ 333370 17 | 2551235 1 79 | 45 | 21
14 |Hoa Binh 201 | 14 | 344|385 16 | 263|241 3 80 | 48 | 22
15 |HaNo6i 30.1 | 19 | 342|387 17 | 2751233} 1 76 | 41 | 22
16 |Tién Yén 2821 09 | 326|370 22 | 248|233 3 87 | 51 | 23
17 |Bai Chay 28.8 | 1.1 [ 324365 22 | 263|235 4 83 | 48 | 23
18 |Phu Lién 2871 1.0 | 33.0 365 17 | 263|230} 20 | 8 | 55 | 23
19 |Thai Binh 292 | 09 | 326 360| 23 | 267|240 3 84 | 53 | 23
20 [Nam Dinh 2961 1.0 | 335|376 18 [27.1 | 240 3 79 | 46 | 17
21 |Thanh Ho4 292 | 1.0 [ 334380 17 | 267|247 4 81 | 48 | 16
22 |Vinh 296 09 | 342|387 17 | 267|242 1 77 | 43 16
23 |Pbng Héi 296 | 05 1339|386 18 | 267|228 1 76 | 44 | 16
24 |Hué 2891 0.0 [ 353390 23 247227 3 80 | 38 | 23
25 |PaNing 292 | 04 | 347|375 15 | 256|236 3 78 | 49 | 17
26 |Quang ngi 2931 05 [ 359|378 19 | 258|242 2 78 | 47 | 29
27 |Quy Nhon 300) 02 | 3411375] 22 [ 273250 4 79 | 44 | 30
28 |Play Cu 29| 07 [282]306] 19 [209]19.0]| 1 89 | 62 2
29 |Budn Ma Thudt 2511 09 305|322 14 | 222202 1 85 | 57 1
30 |Palat 19.7| 08 | 246|260 13 [ 169} 142 1 89 | 359 6
31 |Nha Trang 2921 1.0 | 331|343 24 | 265|250 3 77 | 57 | 18
32 |Phan Thiét 282 | 12 [ 331|361 18 [249 240} 4 82 | 55 18
33 |Viing Tau 2891 15 [ 330|345 23 | 262|240 18 | 79 | 54 | 22
34 |Téay Ninh 279 | 1.1 | 333350 16 [ 250232} 2 84 | 55 1
35 [T.P H-C-M 290 | 19 [ 346|360 19 | 259|240 25| 75 | 48 | 19
36 |Tién giang 283 1.5 {331 (344 13 [ 2571239 25 | 76 | 48 | 30
37 |Cén Tho 28.1 | 14 [ 3271343 19 | 253|240 1 82 | 54 1
38 |Séc Tring 2761 0.6 | 321339 30 |[252]240| 6 86 | 56 1
39 |Rach Gia 285 07 | 309324 16 | 265]245] 26 | 8 | 69 | 18
40 |CaMau 2831 13 | 326|344 29 | 257237 26 | 8 | 52 | 29

Ghi chii: Ghi theo cong dién khi hdu hang thdng

(LC: Thi %3 Lai Chéu cii)
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CUA CAC TRAM THANG 8 NAM 2015

Lwrong mra (mm) Lqu'lzﬁll:;)c hoi Git ning » Sf) ngay Sé
] ] Songaylien | SO | ) | Gio tay kno
Tong | Chudn| Cao | Ngay tuc ngdy | Téng | Cao | Ngay | Tong | Chuin nong Mua | tha
sb sai | nhit N c6 | sb | nhdt s6 | sai Déng| phin
s < | e
273 | <79 | 57 1 4 10 | 24 1 45 3 8 1131 -36 0 0 14 0 1
384 13 | 114} 24 6 7 21 49 3 22 1146 -5 0 0 12 0 2
259 | 21 | 71 1 5 5.0 14 ]..61 3 16 1180 | 23 0 0 12 0 3
471 7 11344 2 2 7 23 | 52 4 18 1105y -9 0 0 6 0 4
276 | 54 | 72 3 5 7 15 1114] 6 22 | 151 -17 7 2 6 0 5
3651 -35 | %4 1 9 7 13 82 4 31 | 176 3 0 0 16 0 6
429 8 61 29 5 7 19 | 64 4 21 1 151 -23 7 0 14 0 7
241 | -63 | 90 1 7 6 12 § 81 4 16 | 190 8 4 0 9 0 8
227 | 28 | 85 2 8 4 13 82 4 22 1172 5 0 0 7 0 9
293 | 26 | 124 29 4 5 20 | 61 4 21 | 163 -23 8 0 13 0 j10
310 | -80 | 107 | 2 5 6 14 12 1 76 | 25 § 172 | -10 7 1 8 0 11
385 31 88 2 6 6 13 84 4 17 {184} -5 3 0 11 0 j12
148 | -180 ] 55 | 20 8 6 13 ] 69 4 9 1881 10 9 0 9 0 113
129 | 213} 29 | 29 8 6 12 | 86 5 16 § 210} 48 9 0 13 0 114
354 | 36 99 | 27 12 6 14 ] 84 5 22 | 1581 -5 10 4 9 0 |15
583 | 107 | 214 2 7 5 16 | 68 4 24 1 174 21 3 0 11 0 |16
400 | -58 | 143 3 6 5 14 1 80 5 22 1194 24 3 0 10 0117
571 222 11631 2 6 14 1 151 80 4 22 | 161 -5 1 0 12 0 |18
291 | -51 | 111 1 13 6 10 ] 83 5 16 1209 | 35 2 0 8 0119
272 1 =53 | 96 1 14 6 10 104 ] 6 18 | 192 18 7 0 12 0 J20
49 | -229( 16 | 20 13 6 8 1001 6 17 |1 2271 60 8 0 1 0 ]21
- 50 |-138 | 16 | 12 9 3 11 ] 1271 10 17 12321 65 11 4 10 0 |22
36 | -104 | 19 1 13 5 9 1141 7 17 1 241 65 6 2 8 0 |23
52 -52 1 25 | 27 8 4 11 ) 128 7 23 | 257 56 10 3 16 0 24"
191 52 44 | 26 10 8 12 1109] 5 16 | 262 | 48 15 0 9 0 25
56 -66 | 28 | 26 9 3 9 99 5 20 | 259 | 25 15 0 12 0 |26
85 26 43 11 11 3 9 1441 10 | 23 1307 74 5 2 8 0 |27
229 | 2641 59 6 6 8 22 1 50 3 19 1193 75 0 0 12 0 |28
293 0 52 8 3 14 1 25 ] 59 3 16 | 219 57 0 0 21 0 129
225 16 48 1 18 3 26 | 35 2 12 | 151 7 0 0 16 0 }30
1 -50 1 25 15 2 4 1641 7 18 | 281 | 42 0 0 3 0 131
81 -94 | 32 6 6 3 14 112371 6 18 1292 | 96 1 0 5 0 |32
195 17 65 18 6 5 141104 2 53 1260 62 | O 0 8 0 ]33
320 | 95 82 2 7 17 1 221 77 4 21 | 2461 53 0 0 16 0 ]34
127 | -143 | 56 15 6 5 16 | 95 4 4 1216 44 10 0 17 0 }35
99 -63 | 26 9 6 5 1541 93 4 30 | 252 54 0 0 12 0 ]36
126 | 91 24 1 15 2 5 171 92 4 22 1259 80 0 0 8 0 |37
233 | 33 | 54| 15 2 8 25 | 67 3 27 1229 71 0 0 14 0 |38
155 | -175 | 31 5 5 6 17 1 96 5 4 176 | 14 0 0 4 10 |39
252 | 97 | 41 4 4 9 21 80 4 22 | 185] 35 0 0 11 0 |40
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Hinh 2: Ban d6 lugng ‘mua thang 8 - 2015 (mm)
' (Theo cong dién Climhérig thang)
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TOM TAT TINH HINH MOI TRUONG KHONG KHI
VA NUGC Thang 6/2015

1. Moi truwomg khong khi (Bui va nuée niu’a)

Ctic Ha Nbi Viét Tri | PaNang Théanh phé
Yéu té Phuong | (Lang) : : Hd Chi Minh
- 1) 2 3) G &)
Bui lang tong cong 3,826 12,33 7,57 2,25 6,33
(TAn/km” théng)
pH 5,78 6,11 6,52 6,12 5,76
Pb dindién  (uS/cm) 9,5 13,9 30,6 37,4 16,9
NH, (mg/1) 0,47 0,56 0,92 0,91 0,57
NO5 (mg/l) 1,44 0,86 1,83 <0,10 0,71
SO~ (mg/]) 1,16 0,51 4,03 1,32 1,15
cr (mg/1) 0,21 0,82 1,30 1,47 1,03
K (mg/) 0,16 0,13 0,28 0,19 0,23
Na® (mg/l) 0,05 0,09 0,47 1,70 0,76
Ca™ (mg/l) 0,75 1,29 2,69 3,88 1,05
Mg”" (mg/l) 0,03 0,15 0,20 0,31 0,12
HCO;  (mg/l) 0,61 3,66 4,27 13,42 3,66
2, Moi trweong nuwée
2,1, Nwéce song - ho chira
Yén Ha Bén Bién Nha Hoa Tri
Bii Noi Binh Hoa Be Binh An
(6) @) ) ® (10) (11) (12)
Hb
Hoéng | Hoéng | Kinh | Péng | SaiGon| Hoa Hb
Yéu tb Thly | - Nai Binh | Tri An
Nhiétddo  (°C) 28,9 29,1 29,4 31,3 30,8 29,3 30,1
Tong sat (mg/) | 0,17 020 | 0,16 0,50 2,31 0,12 0,47
S04~ (mg/) | 3,91 6,35 11,59 3,21 651,5 | 11,01 | 3,11
CI (mg/l) | 1,10 1,84 2,69 384 | 9852 | 125 3,52
HCO3’ (mg/) | 70,76 | 1013 | 86,62 | 21,96 | 36,84 | 8784 | 2147
Pokiem  (me/l) | 1,160 | 1,660 | 1,420 | 0,360 | 0,604 | 1,440 | 0,352
Pocimg  (me/) | 1,201 | 1,679 | 1,594 | 0375 | 8,819 | 1,541 | 0324
Ca** (mg/l) | 18,67 | 27,19 | 25,62 3,68 | 4422 | 2443 | 3,25
Mg™* (mg/l) | 3,27 3,92 3,83 2,32 80,35 | 3,91 1,97
Si (mg/) | 8,92 5,83 5,51 1,44 5,30 5,81 1,01

TAP CHI KHI TUQNG THUY VAN
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2.2.Nwéec bién

66 TAP CHI KHI TUQGNG THUY VAN
S thing 09 - 2015

Tram Hon Dau Bii Chay Son Tra Viing Tau
N (13) (Bai thm - 14) (15) (16)
Nhigtddo  (°C) 30,6-31,2 29,727, 29,7-282 28,9-29,2
NH,® (mgN/l) 0,162-0,168 0,158-0,161 0,075-0,069 0,892-0,798
NOy (mgN/l) 0,128-0,098 0,102-0,118 0,203-0,035 0,069-0,036
NO, (mgN/D) KPH - 0,006 KPH - KPH KPH - KPH 0,038-0,018
PO (mgP/]) 0,011-0,012 0,015-0,015 0,017-0,021 0,013-0,022
Si (mg/]) 1,862-1,324 1,44-1,476 2,667-1,319 1,067-0,984
Cu (mg/]) 0,0049-0,0035 | 0,0022-0,0037 | 0,0405-0,0373 | 0,0123-0,0126
Pb (mg/l) 0,0017-0,0019 | 0,0018-0,0015 | 0,0078-0,0092 | 0,0095-0,0105
pH 7,89-7,97 7,46-7,11 8,00-8,10 8,17-8,16
Domin __ (0/o0) 9,8-232 21,6-19,1 27,0-27,5 30,2-31,0
Chi thich:

KPH: Khong phat hién dugc

(1)  Mua tong cong tir ngiy 01 thang 06 dén ngay 08 thang 06/2015 & tram khi twong
Ctc Phuong (pH do tai Phong thi nghiém sau khi nhan duoc méu).

2) Mua tdng cong tir ngay 01 thang 06 dén ngay 08 thang 06/2015 & tram khi tugng
Lang (pH do tai Phong thi nghiém sau khi nhin dwgc mau).

(3)  Mua tong cong tir ngdy 01 thang 06 dn ngay 08 thang 06/2015 & tram khi tuong Viét
Tri (pH do tai Phong thi nghiém sau khi nhan dugc mau).

4) Mua tong cong tir ngay 16 dén ngay 22 thang 06/2015 & tram khi tugng Pa Ning.

(5) Mua tong cong tir ngay 08 dén ngay 15 thang 06/2015 & tram khi trong Tan Son Hoa
6,7,8,9, 10) MAu 14y tai tram thuy van luc 7h00 ngay 15/06/2015.

(11, 12) Méu 14y & thuong 1u'u déap lic 7h00 ngay 15/03/2015.

( 13) S6 diu 14 tmg voi ky triéu kém (O6h00 ngay 19/06/2015) & tAng mit; s§ sau 13 ¢ ung voi ky
tridu cu:ong (17h00 ngay 18/06/2015) & tAng mit.

(14) S6 dAu 1a tmg v6i ky triéu kém (05h00 ngdy 06/06/2015) & ting mit; sb sau'1a G tng voi ky
tridu cudng (17h00 ngay 05/06/2015) & tAng mit. ’
a (15) S6 dau 12 tmg véi ky triéu kém (16h52 ngdy 16/06/2015) & ting mit; sb sau 1a Ung vomky
tridu cu’orng (09h10 ngay 16/06/2015) & tAng mit.

(16) S6 dau 1a tmg v&i ky tridu kém (19h41 ngay 16/06/2015) & tAng mit; s6 sau 12 1 ung voi ky
tridu cudng (12h20 ngay 16/06/2015) & tAng mit.

Nhin xét
M@i truong khong khi:
Ham luong cAc chit trong nude mua thép hon c4c thang mua kho
MOoi trudong nudc:
O Nudc séng - hé: Ham luong cc chét trong nuée song - hd chira tuong d6i thép. Tai tram
Nha B¢ ham lu’(mg céc chat (C1, SO42-, Ca2+, Mg2+) cao do nuéc bi nhiém min.

O  Nudc bién: Ham lwong cac chét tu’cmg dbi thép. Tai tram Son Tra ham lugng Cu cao
hon céc tram khAc.
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