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NGHIEN CUU & TRAO DPOI

PANH GIA TAC PONG CUA BIEN POI KHI HAU LEN
DONG CHAY LUU VUC SONG PONG NAI

Lé Ngoc Anh, Vii Thi Van Anh va Nguyén Théng
Trudng Pai hoc Bach Khoa thanh phé H6 Chi Minh

chay trén cdc luu vue séng Pong Nai bao gom sw thay déi theo khéng gian va thoi

gian, xu huong bién dong cua cac gia tri cyc tri tai cdc luu viee. Mo hinh Swat (Soils
and Assessment Tools) dwgc ting dung dé mé phong dién bién dong chay véi cdc kich ban BPKH.
Dir liéu khi twong dwoc ldy tir mé hinh CMIP3 (CCCMA-CGC3.1, CNRM-CM3, GFDL-CM 2.1,
MIROCS3.2 medres, IPSL CM4, MRI CGCM 2.3.2) ing véi kich ban A1B; mé hinh cé két qud phi
hop nhat sé dwoc lira chon dé mé phong cho 3 thoi ki gom: thoi ki 1 (1978-2000), thoi ki 2 (2046-
2064), thoi ki 3 (2081-2100), trong dé thoi ki 1 la thoi ki co sé dé xem xét su thay doi. Két qua
nghién ciru cho thdy rang, dong chay binh qudn nam giam (20-30%) & khu viee thwong leu Ho Tri
An; phia ha luu dong chay co xu huong tang (>30%), trong do, luu viee Sai Gon dong chay tang
nhiéu nhat. Dong chay kiét ¢ xu hudng tang lén & phan I6n lweu vuee, phia thirong heu giam (20-
50%). Dong chay lii ¢ khu vue thirong luu Ho Tri An ¢6 xu hiedng giam, ha luu c6 xu huéng tiang.
Su bién dong cua dong chay cuc tri ¢ thoi ki 2081 — 2100 lon hon so voi thoi ki 2046- 2064, muc

Nghién civu nay sé givip hiéu ré nhiing tac dong cia bién doi khi hdu (BDKH) dén dong

dé bién déng xay ra khéng giong nhau & cdc heu viee.
Tir khoa: Bién doi khi héu, LVSDN, M6 hinh Swat.

1. Giéi thi¢u

Theo nhém chuyén gia Lién chinh pha vé
BDBKH (IPCC), Viét Nam la mot trong nhiing
qudc gia bi anh huong ning né nhat cia BDKH.
Trong vong 50 nam qua, nhi¢t do trung binh da
tang khoang 0,5 — 0,7°C muc nuéc bién da dang
khoang 20cm, thién tai ngay cang khdc liét.

Luu vyc song Dong Nai (LVSPN) ¢6 y nghia
chién luoc dén sy phat trién kinh té - x4 hoi cua
ving Péng Nam B va ving ven bién. Nhing
tac dong ctia BDKH dén dong chay trén céc luu
vuc s& anh huong rat 1on dén sy phat trién kinh
té - x4 hoi clia ving.

D3 ¢6 nhiéu nghién ctru vé tac dong cua
BDKH lén dong chay. Nguyén Ki Phung [1] ing
dung mé hinh Swat dé du bao dong chay luu vuc
song Pong Nai. Nguyén Thi Tinh Au [2] d4 ing
dung m6 hinh Swat dé danh gia luu luong dong
chay luu vuc séng Dék Bla. 6 Puc Diing [3]
d3 ing dung mo hinh Nam dé, du bao dong chay
trén LVSDN va phu cén.

Nhin chung, két qua ctia cac nghién ctru dugc
thé hién ¢ thoi doan trung binh theo muia va theo

Nguoi doc phan bién: TS. Thai Thi Thanh Minh

dia gi6i tinh/thanh phd. Vi thé, khi ap dung cho
cac md hinh thuy van gap nhiéu kho khan boi: (i)
Vé mit khong gian: kich ban BPKH c6 d6 phan
giai thap, thé hién theo tinh/thanh phd; (ii) V& mat
thoi gian: murc bién doi dugce trung binh hoa theo
mua trong ndm va trung binh 10 nam, chinh sy
trung binh héa lam mat di tinh ngéu nhién cta dir
liéu khi tuong, do do bo di cac nam c¢o6 dir liéu bat
thuong, khong danh gia dugc tinh bién dong ciia
cac gia tri cuc tri.

Muc tiéu cua nghién ctru nay la danh gia tac
dong cia BDKH 1én dong chay luu vuc song
Pong Nai, sir dung dir liéu khi tugng dugc cung
cip tir nhiéu moé hinh BPKH toan cau da dugc
chi tiét héa cho LVSDN véi ludi c6 d¢ phan giai
cao hon va c6 budc thoi gian ngay. Uu diém cia
dir liéu ngay cho phép chiing ta m6 phong nhiing
thoi doan ngin (ngdy), do d6 co thé xac dinh
duoc cac cyc tri co thé xay ra. Hon nita, do tinh
khong chic chin va nhitng hiéu biét cua con
ngudi chua that day du vé BDKH, nén trong
nghién ctru nay ching t6i chi sit dung nhom kich
ban phat thai trung binh AB1 va dy bio dong
chay tng véi 3 thoi doan: Thoi ki 1 (1980-2000);
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thoi ki 2 (2046 — 2064); thoi ki 3 (2081 —2100).

2. Khu vuwe nghién ciru

Khu vyc nghién ctru 1a toan bo phén dién tich
LVSDN, bit ngudn tir Lim Pong ra dén bién co
chiéu dai 628 km, dién tich luu vuc 40.700 km?
di qua 9 tinh/thanh ph6 gdm: Lam Pong, Déc
Nong, Binh Phudc, Binh Duong, Déng Nai,
Binh Thuén, Ty Ninh, thanh phd H5 Chi Minh,
Long An.

Hang nam, trén LVSDN nhan 108 ty m* nudc
mua . Tuy nhién, lugng mua nay phan bd khong
déu trong nim (mua kho khoang 15 ty m® con
mua mua chiém gan 92 ty m®) va ciing khong
phan bd déu vé mat khong gian. Tong lugng
dong chay nam trén luu vuc khoang 41,5 ty m°.
Néu khong xét dén dong chay tir song Vam Co
Tay (con song chiu anh huéng nhiéu tir ha luu
song Mekong) thi tong luong nude miat LVSDN
va ven bién hang nim nhan duoc 13 38,6 ty m’.
Tuong tu mua, dong chay trén luu vuc ciling
phan b6 khong déu theo khong gian va thoi gian.
Nhirng ving it nude nhat nim & 2 phia cuc Pong
(vung ven bién) va cyc Tay (song Vam Co). Mua
1 kéo dai khoang 5 — 6 thang (c6 noi chi 3 — 4
thang), v6i tong luong dong chay chiém 80 —
85% dong chay nam, mua kho kéo dai 5-7 thang.

LVSDN c6 thé chia lam 3 dang dia hinh: (i)
Dia hinh viing ntii: phan b chi yéu ¢ ving phia
béc khu vuc nghién ctru c6 cao do mat dat tir vai
tram mét dén trén 1.000 m so v&i muc nude bién.
(ii) Pia hinh ving trung du: phan b chu yéu ¢
trung va ha luu song B¢, ha luu song La Nga va
trung luu song Sai Gon (Binh Duong, Tay Ninh,
Déng Nai), c¢6 dién tich trén 30% co6 dac trung
1a go ddi luon song xen ké cac dong bang nho
hep ven song. (iii) Pia hinh ving dong bang:
nam & phia nam khu vuc nghién ctu, tiép giap
v6i Pong bang séng Ciru Long (PBSCL) va
Bién Pong, co dién tich gan 40% tong dién tich
toan vung, cao do dia hinh tir vai chuc mét xuéng
dén dudi 1 m, ¢6 dic trung kha bang phang.

3. Phuong phap va dir licu nghién ctru

3.1. M6 hinh Swat

Swat dugc phat trién dé du bao nhiing tac

TAP CHi KHi TUQNG THUY VAN

dong cua hoat dong su dung dét 1én nudce, bun
cat va san luogng hoa hoc ndong nghiép trén mat
lwu vire 16n voi su thay doi ciia thd nhudng, tham
phii va cac diéu kién quan 1y [4]. M6 hinh Swat
chia luu vuc thanh cac luu vue con, mdi luu vuc
con duoc chia thanh cac nhom tuong ty nhau vé
th6 nhudng va tham phu goi 14 cac don vi thuy
van (HRUs).

Co s¢ tinh toan trong mo6 hinh Swat dya vao
phuong trinh cén bang nudc:

SW, = SW, = 3 (A =Dy = By W =)

(M

Trong d6: SW 1a luong nude cudi thoi doan
sau t ngay (mm); SWo: 1a luong nude dau thoi
doan (mm); Raayi 1a lugng mua & ngay thtr 1
(mm); Qsurti 12 16p nude mat & ngay thir i (mm);
Eacii 12 lugng béc hoi & ngay thir i (mm); Weeepi
1a lwong nudc tham vao ting ngam ngay thir i
(mm); Qgw;i 14 luong dong chay hoi quy ¢ ngay
thr i (mm); t 1a thoi gian (ngay).

Trong md hinh Swat, qua trinh mua-dong
chay duoc mo phong bang viée sir dung s6 lidu
mua ngay theo phuong phap dudng cong sb phat
trién boi SCS (Soil Conservation Service) va
phuong phap thim thiu Green & Ampt (1991).
Dong chay c6 thé duoc dién toan trén mang ludi
song kénh bang cac bién trit hodc theo phuong
phap Muskingum [5].

3.2. Thilltl\p mé hinh

Dir liéu dat va tham phi: 1 nhimg yéu to
dong vai tro quan trong anh huong dén dong
chay va bdc hoi trén luu vuc [6], anh huong dén
chat luong cua mo hinh. Dit lidu dat duoc léy tur
t6 chirc lwong ndng qudc té FAO. Dit liéu tham
phu duoc Iy tir ban do sir dung dat nam 2010
trén toan luu vuc song Dong Nai.

Dir lieu khi twong: Mua ngay thuc do dugc
lay tir 43 tram mua trén luu vic song Pong Nai,
dé hiéu chinh va kiém dinh mé hinh giai doan tir
nim 1978 —2007. Nhiét 6 ngay (min, max), toc
d6 gi6 ngay, d6 4m ngay, buc xa duoc lay tir dit
liéu vé tinh toan cau duoc cung cép NCEP [7].
Dir liéu mua ngay, nhiét d ngay (min, max) ng
vé6i kich ban (A1B) dugc 13y tir cac két qua tinh
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todn cua cac m6é hinh CMIP3 (CCCMA-
CGC3.1, CNRM-CM3, GFDL-CM 2.1,
MIROC3.2 medres, IPSL CM4, MRI CGCM
2.3.2) duoc cung cép tai [8].

4. Hi¢u chinh va kiém dinh mé hinh

M0 hinh duge tién hanh hiéu chinh cho thoi
doan tir nam 1980 — 1990 va kiém dinh v6i thoi
doan 1991 — 2000 tai 3 tram do thuy van: Phudc
Hoa, Ta Lai, Phu Pién dé danh gia chat lugng
mo hinh. Trong nghién clru nay, chung toi st
dung céc hé sb gobm: luu luong trung binh (Qtb),
hé s6 Nash — Sutcliffe (NSE), hé s 1éch Pias
(%), hé s6 RSR véi cong thire tinh nhu sau:

e )] )
>(e.—a)
P 100 i(gm_g1l
_,43' = _r'“—
3o (3)

[l

V2@, -
AER = !

JEle.—oy

4)
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Trong do6:

Qm la luu lugng thuc do (m?/s); Qs la luu
luong mé phong (m3/s); ¥ula luu lugng thyc do
trung binh (m%/s).

Cong cu Swat-up dugc st dung dé tu dong do
tim céc thong s6 tdi wu dua trén dit liéu thyuc do va
két qua md phong. Cac thong s6 mo phong duoc sir
dung dé hiéu chinh gdm 13 théng s6 chinh: CN2,
SOL Z, CANMX, ESCO, SOL AWC,
GW_DELAY, GWQMN, ALPHA BF, RE-
VAPMN, RCHRG DP,CH K2, CH N2.

Két qua mo phong trong truong hop hiéu
chinh mé hinh va kiém dinh mé hinh cho cac
thong s6 danh gia do tin cdy ctia mo hinh nhu
trong bang 1. Két qua mo phong cho ca hai giai
doan hiéu chinh va kiém dinh mé hinh cho thay:
Hé s6 tuong quan R2 tai cac tram do déu 16n hon
0,8, hé s6 NSE = 0,72 dén 0,86; hé s6 RSR =
0,38 dén 0,53, hé sé PIAS = -24,06 dén -19,64.
Theo tiéu chuin Moriasi [9] (bang 2) thi cac hé
s6 NSE, RSR cho két qua kha cao thé hién chat
luong mo phong dat tur tdt dén rat tot; hé sd PIAS
chua cao chi tir dat dén tot. Két qua so sanh gitra
thuc do va mo phong tai 3 tram xem (hinh 1,
hinh 2, hinh 3).

Badng 1. Hé s6 ddnh gid mé hinh thoi doan thang

Mii phéng
T Giai
rum i dhogm O, (75} 0, (nris) NSE :l'.-::i RSE
Higu chinh 19501960 2127 2545 £.72 191 0,53
Phirdse Hésa -
' Kizm dimh 1900-2000 ] 2877 L& 13,7 0,4%
Th L Hidu chinh 1980-19%0 327 3720 L.78 -18.49 047
. Kikm dish 1961-2000 i6d 5 433, L85 8.4 038
. Higu chiah 1980- 1950 1321 1733 [y 23,2 0,47
Fhiis Erizn - -
Kitm djsh 1961-2000 13501 15504 (72 406 | 038

Bdng 2. Mirc déanh gid chdt lwong mé phong cho mé hinh Swat theo tiéu chuan D.N. Moriasi(2007)

Brdinh gid RSR MSE PLAS (%)
Rt idt b i--RER-10,3 17528 E-1,0 PRIAS- & 10
Téit L5=Rs5R=s 0, 65<MSE<D TS | (PRIAS<£] S
Bha O RER =i, 7 0,50 REE-06S i | S PRIAY =425
K hang da RSR=T0 MSE<D,50 PRIAS> +35
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Hinh 3. Luu lwong thang tai tram Phu Pién

5. Lwa chon mé hinh

Trong nghién ctru nay chung t6i st dung cac
dir liéu mua ngay va nhié¢t d¢ (min/max) ngay tur
6 md hinh khi hau da duoc chi tiét héa cho cac
thoi ki 2046 — 2064, 2080 - 2100 gdm: CCCMA-
CGC(C3.1 (Canada, lat x lon = 3.75° x 3.759),
CNRM-CM3 (Phap, lat x lon = 2.8125% x
2.8125%, GFDL-CM2.1 (My, lat x lon = 2.0° x
2.5%, MIROC3.2-medres (Nhat, lat x lon =
2.8125°x 2.8125%, IPSL CM4, MRI CGCM 2.3.2
(Nhat, lat x lon =2.8125°x 2.8125% [10]. Két qua
mo phong tir dir liéu cua 6 mo hinh khi hau trong
thoi ki 2046 — 2064 thé hién trong hinh 4.

Két qua mo phong ciia 6 mé hinh cho thay
cac tinh toan tur dir li€u cua md hinh GFDL-
CM2.1 cho xu hudng phu hop hon, duong qua
trinh luu lugng binh quan thang c6 xu hudéng
tuong tu nhu duong luu luong binh quan trong
thoi ki 1980 — 2000, tuy nhién dinh 14 c6 xu
hudng cao hon. Trong khi cdc mo hinh khéc cho
xu hudéng dong chay mua kiét (tir thang 12 - 5)
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VAN 1% LA

s pmipaf C % Tt
MICRICAF -
L. EMT ] o

Hinh 4. Két qua mé phong dong chay tir div
liéu cua 6 mo hinh thoi ki 2046 — 2064 trén
lueu viee Pong Nai (tai cira Sodi Rap)

khé cao, hoac mua Il (tr thang 6 - 11) lai kha
thap so voi thoi ki 1980 —2000. M6 hinh GFDL
— CM2.1 (Geophysical Fluid Dynamics Labora-
tory Coupled Model) c6 d9 tin cdy cao, dd phan
giai chi tiét hon, cho xu hudng phu hop hon so
v6i cac mo hinh con lai. Pay 1a mdt trong nhitng
mé hinh khi hau hang dau duoc sir dung trong
bao cao danh gid 1an thir tu cia IPCC. M hinh
dugc xdy dung dé mé phong hai thanh phan gom
thanh khi quyén va dai duong. Thanh phan khi
quyén c6 24 muyc v6i do phan giai 20 theo huéng
dong — tay va 2,50 theo huéng nam — bac. Thanh
phan dai duong dugc chia lam 50 muc voi do
phan giai 10 vé huéng dong — tiy va thay doi
theo hudng bic —nam tir 10 & ving cuc dén 1/30
doc theo xich dao. Do d6 chung t6i str dung dir ligu
tinh tir m6 hinh GFDL — CM 2.1 dé md phong cho
céc thoi ki 2046 — 2064 va 2081 — 2100.

6. Két qua

- Dong chdy nam: Két qua mo phong cho
thdy rang ¢ thoi ki 2046 - 2064 dong chay binh
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quan nam tai cac luu vuc tinh tr Hb Tri An vé
phia thuong luu c6 xu huéng giam tir 5 - 50% so
véi thoi ki 1980 — 2000; mire giam tai cac luu
vuc khong giéng nhau, xu huéng dong chay nim
tang dan tir phia thuong luu vé ha luu. Luu vuc
ha luu tir H Tri An trd xudng, dong chay co xu
hudng gidm, luu vue song Vam Co va song Sai
Gon c6 dong chay tang nhiéu (>30%) (hinh 5).

Thoi ki 2081 — 2100, dong chay nam c6 xu
hudng tang trén hau hét cac luu vuc, phia thuong
luu tang it hon so voi phia ha luu (hinh 6).

O thoi ky 2046 — 2064 xu hudng dong chay
nam giam chiém wu thé, pham vi tir thugng luu
dén Ho Tri An. Thoi ky 2081 — 2100 xu hudng
ting dong chay nam chiém uu thé phan 16n
LVSDN.

- Dong chay kiét: Thoi ki 2046 — 2064, dong
chay kiét c6 xu hudng tang 1én trén hau hét tit ca
cac luu vuc, phia thuong luu tang it hon so véi
ha luu. Phia thuong luu dong chay kiét giam
xubng tir 20 -50%, phia ha luu dong chay kiét
tang (hinh 7). O thoi ky nay, gan nhu toan bo tinh
Lam Pong va mot phan tinh Pac Nong dong
chay kiét giam tu 0 - 20%; mot sb noi thudc
thugng luu ctia hd Pai Ninh dong chay kiét giam
hon 20% .

Thoi ki 2081 — 2100, dong chay kiét ting hon
so voi thoi ki 2046 — 2064 (hinh 8). Khu vuc co
dong chay kié¢t giam di va bi thu hep hon so véi
thoi ky 2046-2064.

- Dong chay li: Thoi ki 2046 — 2064, xu
hudng dong chay 1ii ¢ thé chia lam 2 ving c¢6 xu
hudng khac nhau; vung thugng luu tir hop luu
song Bé va Pong Nai tré 1én c6 dong chay li
giam tr 10 - 20%, phia ha luvu dong chay i tang
1én pho bién tir 10 - 30% (hinh 9).

Thoi ki 2080 — 2100, nhin chung dong chay
I c6 tang, pham vi tang dugc mo rong hon so
véi thoi ki 2046 — 2064. Khu vuc ha luu tir HO
Tri An ra dén bién, mirc d6 gia ting dong chay 1d
hon 30% va 16n dan tir luu vue Vam C6 sang dén
luu vuc song Sai Gon (hinh 10).

- S bién dong ciia dong chay cuc tri: Két qua
tinh toan tor mo hinh cho théy rﬁng, gia tri nhd
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nhat cua dong chay chi giam ¢ cac luu vuc
thuong luu, tuy nhién mirc giam khong déng ké.
Déi voi thoi ki 2046 — 2064, Iuu luong cuc dai
¢6 xu huéng giam hoic tang khong déng ké; d6i
voi thoi ki 2081 — 2100, luu lugng cuc dai tang
¢ céc luu vyc voi muc tang rt cao tai cac luu
vuc HoO Tri An, luu vuc Song Bé (bang 3).

Su bién dong cuc tri cua dong chay 1t xay ra
voi1 mue do khac nhau theo khong gian, cac luu
vuc phia thugong luvu nhu LVSDN (tinh dén HO
Tri An), song Bé, song La Nga cao hon nhiéu so
véi luu vyc ha luu. Thoi ky 1981 — 2100, tai luu
vuc tinh dén H) Tri An luu lugng binh quan
thang c6 thé dat dén 3293 m%/s (ting 60% so v4i
1946 — 1964), luu vyuc song Bé luu lugng c6 thé
dat dén 1957 m%/s (ting 46,5% so v6i 2046-
2064). D thi dién bién luu lugng thang tai cac
thoi ki cho théy tinh bién dong cua luu lugng cuc
tri tai cac luu vuc 16n (tr hinh 11 - 14).

7. Két ludn

Mo hinh Swat la cong cu rat manh trong vi¢c
danh gia tai nguyén nudce trén cac luu vuc song,
dac bi¢t phu hop cho viéc mo phong cho céac luu
vuc 16n va trong mot thoi ky dai dudi tdc dong
cua cac diéu kién khi hau, tinh chit cta tham
phu, loai dat. Hién nay cac goi dir liéu khi tuong
tinh tr cdc m6 hinh khi hau dugc chi tiét hoa va
cung cép riéng cho mo hinh Swat, tao diéu kién
thuan loi cho nguodi st dung trong viéc mod
phong cac kich ban BDKH cho tung khu vuc
khac nhau trén thé giéi.

Két qua tinh toan ddi voi kich ban phat thai
trung binh (A1B) tir di¥ li¢u ctia m6 hinh GFDL-
CM 2.1 cho céc thoi ky 2046 — 2064 va thoi ky
2081 — 2100 cho thay sy bién dbi ciia dong chay
theo cac thoi ky thay d6i khac nhau vé luong va
khong giéng nhau gitra cac ving. Nghién ctru
cho thiy LVSPN c6 thé chia thanh 2 ving cé
muc do chiu tdc dong cua BDKH khéc nhau: (i)
vung thuong luu (tir HO Tri An trd 1én) xu hudng
suy giam dong chay 1a chiém wu thé; (ii) ving
ha luu (tir H Tri An ra dén cira Bién) xu huéng
gia tang dong chay chiém uu thé.

Két qua ciing cho thay thoi ky 2081 - 2100
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xu hudng 1 chiém wu thé trén toan LVSPN. Gia
tri cuc trj cua dong chay co sy gia ting rat 16n ¢
cac luu vue thuong luu thoi ki 2081 - 2100, didu
nay lam gia tang cac rui ro ngap lut cho vung ha
lwu Dong Nai — Sai Gon (HLDNSG). Can luu ¥
thém 1a dén nam 2100 thi theo quy hoach s& c6
hang loat cac ho thuy dién trén thugng va trung
luu song Pong Nai; do dé, su gia ting dong chay

phia thuong luu s€ c6 kha nang lam tang thém
rii ro ngép cho ving HLDNSG. Vi vay, dé c6
thé dy bao ngap cho ving HLDNSG thi can phai
ké dén tac dong lién ho va triéu bién Pong, ma
chi mot mé hinh thily van thi chua thé giai quyét
dugc. Tuy nhién, nghién ctru da phan nao cung
cép nhiing co s& khoa hoc cho chién luge quy
hoach va quan ly tai nguyén nudc cho LVSDN.

Bang 3. Murc thay déi luu lwong cuc tri

Min Max
v sing Thon O(mYs) | Ting/Giam (%) | Q(m's) | Ting/Giam (%a)
1 9R0-2000 24,7 2059,0
H Tri An | 2046-2064 268 85 2090.0 1,5
2081-2100 178 27,8 12930 54,9
1980-2000 6,7 13360
Sing Bé | 2045-20£4 4,4 -34,5 1258,0 -5 8
2081-2100 4,8 25,5 19570 46,5
1980-2000 8,7 738,2
LaNgi | 2045-2064 123 40,8 517,0 -30,0
2081-21C0 7.3 16,4 316,8 10,6
1 980-2000 0,5 83,3
Sii Gon | 2044-2064 1,8 2514 06,2 29,2
2081 -21€0 3,1 5120 1075,0 9.6

Hinh 5. Mikc thay d6i (%) dong chay ndam thoi
ki 2046 — 2064 so voi thoi ki 1980 — 2000

Hinh 7. Mirc thay doi (%) dong chay kiét thoi
ki 2046 — 2064 so voi thoi ki 1980 — 2000
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Hinh 6. Mitc thay doi (%) dong chdy nam thoi
ki 2081 — 2100 so voi thoi ki 1980 — 2000

Hinh 8. Mirc thay d6i (%) dong chay kiét thoi
ki 2081 — 2100 so voi thoi ki 1980 — 2000

S thang 08 - 2015



Hinh 9. Mitc thay déi (%) dong chay lii thoi ki

2046 — 2064 so vdi thoi ki 1980 — 2000

NGHIEN CUU & TRAO DPOI

Hinh 10. Mitc thay doi (%) dong chay lii thoi ki
2081 — 2100 so voi thoi ki 1980 — 2000
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Hinh 11. Dién biéen luu lwong binh qudn thang tai luu viwc Ho Tri An trong cdc thoi ki
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Hinh 12. Dién bién lwu lwong binh qudn thang tai lwu viee Song Bé trong cdc thoi ki
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Hinh 13. Dién bién lwu lwong binh qudn thang tai lieu viee Song La Nga trong cdc thoi ki
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ASSESSING IMPACTS OF CLIMATE CHANGE ON RUNOFF
DONG NAI RIVER BASIN

Le Ngoc Anh, Vu Thi Van Anh, Nguyen Thong - Polytechnic University of Ho Chi Minh city

Abstract: This study helps stakeholders understand the impacts of climate change on flow
regimes, variations in spatial and temporal scales, and fluctuation of extreme values in different
river basins. SWAT model (Soils and Water Assessment Tools) is used to simulate the flow changes
under climate change scenarios. Meteorological data are obtained from the CMIP3 climate model
(CCCMA-CGC3.1, CNRM-CM3, GFDL-CM 2.1, MIROC3.2 medres, IPSL CM4, MRI CGCM 2.3.2)
corresponding to A1B scenario. The model which provides the most relevant results is selected for
the simulations in 3 periods: period 1 (1978-2000) as the baseline scenario, period 2 (2046-2064),
and period 3 (2081-2100). The results of this study indicate that the average annual flows decrease
(20%-30%) in the upstream catchments from Tri An reservoir whereas the runoff downstream tends
to increase (>30%), and the most significant increase is found the Saigon river basin. The dry-sea-
sonal flow tends to increase in almost basins, decreases (20%-50%) in upstream and increases in
downstream catchments. Flood-seasonal flow upstream the Tri An reservoir tends to decrease but
increase downstream. The fluctuation of extreme flows in the period of 2081-2100 is greater than
those in the period of 2046-2064 while the fluctuation level is not the same in all catchments.

Key words: Climate change, Dong Nai River basin, SWAT model.
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TAC PONG CUA BIEN POI KHi HAU POI VOI
CANH QUAN RUNG NGAP MAN KHU VUC MUI CA MAU

Pham Hanh Nguyén - Tng cuc Mai trudng

ién doi khi hdu (BPKH) dang dién ra trén quy mé toan cau, tic dong manh mé dén

B canh quan ven bién. Trong bai bdo nay, ching t6i nghién civu tac dong ciia BPKH doi

voi canh quan rung ngdp man khu vue Miii Ca Mau (4 xd thuoc vung dém cua Vuon

Quoc gia Miii Ca Mau). Pdy la khu vue ven bién dic thii c6 ring ngdp man phdt trién voi gid tri
kinh té, sinh thdi cao. Két qud nghién ciru cho thay, BDKH c6 tdc dong manh mé dén khu viee Miii
Ca Mau, nude bién dang (NBD) két hop véi bio va dp thap nhiét déi (ATNP) gép phan lam x6i I
bo bién phia dong nam cia khu viee, lam mat ddt, ngan can s tdi sinh tie nhién ciia quan xd cdy ngdp
man, dan dén suy giam dién tich céc quan xa riemg ngdp man (RNM) ven bién. Muc miede bién tai
khu viee Miii Ca Mau dang c6 xu hwéng tang, dir bdo sé lam bién déi sau sac canh quan RNM khu
viee nay. Véi kich ban NBD theo mirc phat thai trung binh dén nam 2100 mwe NBD cao dén 70 cm

50 V6i hién nay, canh quan RNM tai khu viee nghién civu ¢6 nguy co bi mat di hoan todn.
Tir khéa: Miii Ca Mau, rieng ngdp mdn, bién doi khi hdu

1. Pit van dé

BDKH dang dién ra trén quy mo toan cau, hé
qua quan trong nhat cia BPKH 13 muc NBD va
thay d6i vé& tan suit va cudong do cua bdo va
ATND. Nhiing thay doi nay, lam gia ting ning
luong cua song tac dong dén bo, 1am x6i 16 bo
bién, lam mat dat ven bién, tan pha hé sinh thai
RNM ven bién din dén bién d6i canh quan (CQ)
ven bién.

Khu vyc Miii Ca Mau thudc vung dém cua
Vuon Qudc gia Mili Ca Mau, gom 4 xa: Dat
Miii, Vién An, Dat M6i va Lam Hai. Pay 1a khu
vuc ven bién dic thu co6 RNM phat trién khong
nhiing cua ban dao Ca Mau, ma con cua khu vuc
chau A-Thai Binh Duong. Su phat trién ciia hé
sinh thai RNM cua khu vuc dd gop phan lam
phong phii CQ ving ven bién Viét Nam. Tuy
nhién, trong bdi canh BPKH dang dién ra manh
m¢, CQ khu vuc Miii Ca Mau c6 nguy co bi bién
ddi sdu séc. Nghién ctru su tac dong cia BDKH
dbi voi CQ RNM khu vuc Miii Ca Mau 1a noi
dung quan trong trong nghién ctru dé xuét dinh
hudng t6 chirc khong gian 1anh tho bao ton RNM
khu vuc Mii Ca Mau.

2. Co s¢ phwong phap luian

2.1. Co sé dir lidu

TAP CHi KHi TUQNG THUY VAN

Cong trinh nghién ctru dugc thyc hién dua
trén co so dir lidu bao gom:

- Ban db dia hinh ti 1¢ 1:25.000 do Vién Khoa
hoc Do dac ban d6 hi¢u chinh ndm 2003 dugc
su dung dé xay dung cac ban dd tham thuc vat,
CQ, do sau ngap triéu, du bao xu huéng bién ddi
CQ,... dam bao tinh thong nhat trong hé thong
ban d6 cua khu vuc nghién ctru.

- Anh vé tinh Spot chup thang 5/2003 va
thang 7/2011 c¢6 do phan giai 2,5m.

- Két qua diéu tra, khao sat, kiém ching thuc
dia vé CQ khu vuc nghién ciru cua tac gia; tham
khao két qua cac nghién ctru vé dién thé sinh
thai, dic diém tham thuc vat tinh trang x6i 16,
bdi ty tai khu vyc nghién ciru.

2.2. Phuwong phap nghién ciru

i) Phuong phap ban d0, vién tham: nhan biét
céc diu hiéu trong viéc giai doan anh vé tinh,
hi¢u chinh hinh hoc, thu thap céac sb lidu vung
mau, phan anh céc diéu kién va trang thai tu
nhién trén bé mit. Str dung cac phan mém vién
tham va GIS nhu ENVI dé hiéu chinh va phan
loai tham thuc vat, Arcgis va Mapinfo dé quan 1i
co s6 dir liéu, bién tap, trinh bay ban do.

i1) Phuong phép thu thap, xur 1i tai li€u: chon
loc céc tai liéu, sb liéu lién quan dén khu vuc

Ngudi doc phan bién: PGS. TS Nguyén Viét Lanh
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nghién ctru. Sau phén tich xur 1i s6 liéu, danh gia
tong hop, st dung thong tin.

iii) Phuong phap diéu tra, khao sat thuc dia:
thu thap sb liéu dé kiém ching két qua thu thap
duogc vé tinh trang x06i 16, boi tu cua khu vuc
nghién ciru; giai doan anh vé tinh vé phan loai
tham thyc vat va ranh giéi tham thuc vat ven
bién. Trén co so nhitng két qua thu thap thuc dia,
tién hanh b6 sung ranh giGi tham thuc vat ven
bién, ban dd tham thuc vat, ban d6 CQ. Céc dot
khao sat thuc dia dugc thuc hién vao mua mua
va mua kho nghién ctru: thang 5/2012, thang
11/2012 va thang 3/2013.

3. Bién d@6i khi hau tai Viét Nam va khu
vue nghién ciru

3.1. V& nhiét do va lrong mua

Trong khoang 50 nam tré lai day, nhiét do
khong khi trung binh ¢ Viét Nam da tang 1€n
0,5°C va c6 xu hudéng tang cham ¢ phia nam, con
luong mua thi ¢6 xu huéng giam & phia bic va
tang ¢ phia nam. Lugng mua & phia nam s€ tdng
1én trong nhirng nam téi va dén ndm 2100 co thé
dat tang 4-8% so vadi thoi ki 1990-1999 [1].

NGHIEN CUU & TRAO DOI

3.2. Vé muc nuée bién dang

Khu vuc nghién ctru thudc khu vuc (6) - Khu
vuc bo bién tir Miii Ké Ga dén Miii Ca Mau va
(7) - Khu vyc bd bién tir Miii Ca Mau dén Ha
Tién trong s6 7 khu vuc duoc xay dung kich ban
NBD & Viét Nam, s ligu chi tiét tai bang 1 [1].

Xu thé mue NBD tai Ca Mau thudc muc cao
so voi cac vung khac [7]; Bui Xuan Thong va cs.
cho théy, s6 liéu thuc do muc nudc tai tram Nam
Can tr nam 2002-2012 tang 3,0 mm/nam [6].
Nhu vay, nhiéu két qua nghién ctru déu cho thay
muc nuoc bién tai Viét Nam noi chung va khu
vuc Miii Ca Mau dang c6 xu hudng tang 1én theo
thoi gian.

3.3. Vé bio va 4p thap nhi¢t déi

S6 lugng bao va ATND hoat dong trén Bién
Dong c6 xu hudng tang nhe, trong khi s6 1an anh
hudng hoac dd bo vao dat lién tang 1én ro rét [1].
Nhiéu nghién ctru cling nhan dinh sb lugng bao
va ATND d6 bd vao ving bién nudc ta co xu
huéng gia ting va thay doi khac nhau theo ting
thap nién: thip nhat 1a thap nién 1961-1970 va
cao nhét 1a thap nién 2001-2010 [2, 4, 8].

Badng 1. Kich ban mire nuée bién dang (mm) trong thé ki XXI tai khu viee Miti Ca Mau [1]

. Chc moe thivi gian cia thé ki 21

Kich hin NBI Khu vye 2020 | 2030 | 204D | 2050 1mu;u 2070 | 2080 | 2090 | 2100
My NBD theo kjch ban | K€ Ga-CaMau | 8-9 | 11-13 |17-19 | 2226 | 28-14 | 34-42 | 42-50 | 46-59 | 51-66
phit thai thap C2 Maw-Kién Giang | 9-10 [13-15 [18-21 |24-28 |30-37 | 35-45 [ 43-54 [18-67 | 54.72
Mue NRD theo kich har | Ké Ga-CaMau | 8-9 | 12-14 [17-20 | 23-27 | 30-35 | 37-44 | 44-54 | 51-64 | 59.75
phat thai trung binh Cé Mau-Kién Giang | 910 | 13-15 |19-22 | 25-30 | 32-39 | 39-49 | 47-50 | 35-T0 | 62-82
Muc NBD theo kich bar | K& Ga-CaMau | 8-9 | 1314 [19-21 |26-30 | 35-42 | 45-53 | 56-68 | 68-82 | 79-99
phat thai cao CZ Maw-Kién Gigng | 9-10 | 14-15 |20-23 | 28-32 | 38-44 | d8-57 | 60-72 | 72-BF |85-105

4. Tac dong cia BDPKH d6i véi CQ khu
vire Miii Ca Mau

Tac dong ciia BDKH ddi vi CQ khu vuc
nghién ctru chinh 1a tic dong dén timg thanh
phan CQ. Tac dong ctia BPKH d6i voi CQ
RNM ven bién thé hién rd nhat ddi v6i dia hinh
va 16p phu thyc vat.

4.1. Tac dong dén dia hinh khu vue

a) Tac dong dén dia hinh do myc NBD

Nhu d noi trén, tir gitra thé ki XX dén nay,

muc nudce bién & Viét Nam va khu vuc nghién
ctru dang c6 xu hudng dang 1én do tac dong cua
BDKH. Myc NBD vira c6 tac dong gian tiép va
tryc tiép lam cho duong bd tién vé phia dét lién
nén mat dit ven bién, bién dong di¢n tich mot sb
dang CQ RNM khu vuc ven bién.

- Tac dong gian tiép cua NBD la gy x6i 16
lam duodng bd 14n vé phia dat 1ién: Muc NBD 1én
lau dai s& lam  cho d4y bién trd nén sau hon.
Do sau day bién gan bo tang 1én dan dén d6 doc
ctia bai bién va d4y bién gan bo ciing gia tang va

TAP CHI KHi TUQONG THUY VAN
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do d6, d¢i séng v ciing s& dich chuyén vao gan
bd hon. Piéu nay din dén nang luong song tac
dong dén bo ciing tang 1én. Két qua so sanh céac
s6 lidu do sau tir cac ban dd khéc nhau, phia bic
mili Ca Mau, vi tri duong ding sdu 2 mét nim
1965 da xép xi voi vi tri dudng dang sau 4 va 5
mét hién nay [4]. Do vay, nang luong song tac
dong dén bd khu vuc nay tang 1én, 1am gia ting
hién twong x6i 1& bd bién.

- Tac dong truc tiép cuia NBD la lam duong
b tién vé phia dat lién: Bién d6i duong bo do
muc NBD 1a su ngp cac ving dat thap va c6 do
dbc nho. Do dbc cua dia hinh b bién cang nho
thi tc d6 ngap cang 16n va dién tich ngap cang
rong. Miii Ca Mau la vung dat thép, d0 cao dia
hinh chi tr 0,5-2,5 m nén NBD s& c6 nguy co bi
ngap rét cao.

b) Téc dong dén dia hinh do s gia ting cia
bao va ATND

Bio va ATND tac dong gian tiép dén xoi 10
bo bién thong qua hoat dong ctia song. Su gia
tang cua bao lam cho cac dac trung cua song va
muc nude bién thay d6i, thé hién ¢ su gia ting do
cao cua song gio, song lung va nudc dang trong
bao.

- Séng gi6: Bao ting nén gié manh hon dan
dén cac dic trung cua song thay doi, ddc biét 1a
do cao song tang, thoi gian tac dong tdi bo cua
song ciing tang 1€n gay x6i 16 bo manh hon [5].
Nhu vy, kha ning x6i 16 1am méat dat va RNM
cling tang 1én [4].

- Song limg: Ngoai cac con bao truc tiép do
bd vao b bién Viét Nam, trén Bién bong con co
nhiéu con bao manh khong d6 bo vao bd nhung
song do chung sinh ra van tiép tuc truyén vao bo
- d6 1a song limg. Khi vao dén bo, song limg van
con nang luong rat 16n va gay ra pha hity bo.

- Nudc dang trong bao: Nude dang trong bao
s& déay ranh gidi tac dong cua song vé phia gan
bo hon. Luc do, sy pha huy duong bo dudi tac
dong cua song sé tang 1én nhiéu 1an. Néu muc
nude bién dang trong bio xay ra vao dang thoi
gian tridu cuong, thi ranh gidi tac dong cua song

TAP CHi KHi TUQNG THUY VAN

td1 bo s€ duoc déy sau hon vao phia luc dia va
pham vi tac dong, s€ cang dugc mo rong. Bo
bién tir Binh Thuan dén Ca Mau da c6 nuéc dang
trong bao dat tdi 1,8-2,0 mét va c6 kha nang tang
1én 2,0-2,4 mét [4]. Trong khi do, dia hinh khu
vuc Miii Ca Mau ¢6 d0 cao tir 0,5 - 2,5 mét. Do
d6, néu c6 bdo manh, muc nudc dang lén dén 2.4
m, thi hau hét dién tich & ddy bi ngap nudc gay
bién d6i CQ manh m& va thiét hai vé kinh té xa
ho6i. Nudc dang trong bio két hop véi NBD lau
dai s& gay ra hau qua nang né hon.

Co thé théy, tac dong manh mé nhét cua
BDKH Ia gay x6i 16 duong bo va mé rong khong
gian bién, thu hep phan dién tich dai dong bang
ven bién, nghia 1a thu hep khong gian song ctia
cac loai sinh vat trén can hay trong moi truong
nudce ngot. Hién nay, x6i 1¢ duong bo dang quan
sat dugc trén hau hét chiéu dai duong bo bién
cac tinh Nam B véi toc do rat khac nhau [4].
Bo bién tinh Ca Mau dang bi x6i 1o manh & bd
dong tir ctra song Ganh Hao dén Xom Miii.
Trong khoang thoi gian tor ndm 1904 - 2002,
tong dién tich bi x6i 16 & bo dong (dai 122 km)
khoang 280 km? 1én hon so véi tong dién tich
bdi 1an & bo tay (dai 175 km), khoang 248 km?
[3]. Riéng tai khu vuc Miii Ca Mau, dudong bo
bién x6i 16 tap trung tai bo bién phia dong nam,
tr Nguyén Quyén dén bai Khai Long va tu cudi
bai Khai Long dén x6m Miii. Toc d6 x6i 16 trung
binh trong khodng thoi gian tor ndm 1904 - 2002
1a tir 0,5 — 12 m/nam [3], thong nhat v&i két qua
nghién ctru toc d6 x6i 16 trung binh tir ndm 1953
- 2011 cua Tran Thi Van 1a 10,28 m/nidm [9].
Téng dién tich bi x6i tai bd bién phia dong nam
tir Nguyén Quyén dén xom Mii khoang 17,3
km? trong d6 khu vue tir Nguyén Quyén dén bii
Khai Long khoang 11,8 km2, khu vuc tir cudi bai
Khai Long dén x6m Miii khoang 5,5 km?.

4.2. Tac dong dén RNM

Tac dong cia BDKH d6i véi RNM chii yéu 1a
do NBD va ting tin suit va cuong d bio. NBD
lam thay d6i dién tich, hinh thai va ciu tric ctia
RNM, tang d6 sau ngap man. Muc NBD cao qua
gi6i han sinh trudng, ciy RNM sé& bi chét. Sy x6i
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16 bo bién 1am mat dit, 46 cay RNM. Triéu
cudng dua cat vao b 1am cho nhiéu loai ciy
ngip min co6 ré tho trén mit dét bi vui lép va
chét. NBD cling ngan can su bdi tu cac bii triéu,
ngan can sy tai sinh ty nhién cia cac loai cay
ngép min tién phong nhu mam, ban chua,...

Két qua nghién ctru cho thy, cac con bio tan
pha RNM va moi truong sinh thai khu vue ven
bién, dién hinh 13 con bdo s6 5 vao thang 2/1997.
Biio tuy chi xuat hién trong thoi gian ngin nhung
da 1am thay d6i cac dic trung ché do thuy hai
van ven bo, anh huong dén phan b ngudn vat
lidu trdm tich va qua trinh bdi x6i bo bién trong
thoi gian dai sau d6 [3]. Su x6i 16 bd bién phia
d6ng nam khu vuc nghién ctru, lam do, chét cay
RNM va ngan can sy tai sinh ty nhién cua loai
ciy tién phong 1an bién (mam tring (Avicennia
alba)), lam cho dién tich RNM c¢6 xu huéng giam
di. Két qua nghién ctru cho thay, bo bién dong
nam khu vuc nghién ctru khong con quan xi
méam tu nhién. Khu vuc bo bién g?ln bai Khai
Long dugc ghi nhan trudc ddy ¢ quan xa mam
bién (Avicennia marina) thuan loai dang bi giam
dién tich do bi x6i 10 bo bién. Hién nay, quan xa
méam bién di bi mat di hoan toan. Ngoai ra, do
muc nudc bién co xu hudng gia ting lam ting
d6 sau ngép triéu cua dia hinh, din dén nguy co
1am chét cdy RNM. Theo d6, CQ RNM c6 nguy
co bi giam dién tich hodc bién ddi thanh dang
CQ khac.

4.3. Dy bao xu hwéng bién déi CQ RNM
do BDPKH

NGHIEN CUU & TRAO DOI

BBKH gop phan lam x6i 16 dudng bo bién
phia dong nam khu vyc Miii Ca Mau, lam do,
chét cdy RNM va ngan can sy tai sinh ty nhién
cua loai cdy tién phong lin bién (mam tring
(Avicennia alba)). Dan dén, dién tich RNM khu
vuc nay c¢6 xu huong giam. Khac voi RNM ¢ bo
bién phia tiy van giit duoc dién thé sinh thai tu
nhién, RNM tai khu vuc bo bién dong nam hau
hét 13 rimg mim — dude hdn giao, ring dude ty
nhién, moét phan nho dién tich 14 rimg dude trong
va rimg mam trong. Nhu vay, cac CQ RNM sé&
¢6 xu huéng giam dién tich va chat luong.

Muc NBD ¢ khu vuc Mui Ca Mau sé€ lam
tang d6 sau ngap tridu cta dia hinh. Trong khi d6
sdu ngdp triéu cua dia hinh c6 anh huong rat 16n
t6i su sinh truong va phat trién ciia cdy RNM.
Theo Ngo Dinh Qué, khi d6 sau ngap tridu 16n
hon 85cm chi ¢6 rai ric mot sd loai cdy mam
phat trién, khong c6 dudc. RNM phat trién tot
nhit trén dia hinh c6 do sdu ngdp triéu tir 30-80
cm [5]. Ghi nhéan tai khu vuc Miii Ca Mau, khu
vuc co do sau ngap triéu 80 — 100 cm van ¢6
RNM phat trién. Dy doan, khi muc NBD cao, tai
cac khu vuc c6 do sau ngap triéu trén 100 cm,
cdy RNM s& c6 nguy co bi chét, CQ RNM s& bi
thay thé bang CQ khac, c6 thé s& bién ddi thanh
CQ cay bui — co. Két qua nghién ciru du bao bién
dong dién tich CQ RNM cu thé sau day:

Gia str dién tich RNM khong bién dong va
kich ban NBD theo muc phat thai trung binh,
canh quan RNM s& ¢6 xu hudng bién dong nhur
bang 2.

Bang 2. Dy bdo bién dong dién tich CQ RNM theo myc NBD

Myre nwrde bién hién tai [Mye NBD 20 cm (nim| Mye NBD 40 cm Mlyre NWBIY 70 cm
o {ndim 2012) 2040) (ndm 2070 (ndm 2100)
Din hink s T ey DTCQ | 4. | DSKT |DTCQ DSNT |DTCOQ ,. | DSNT | OTCO
K fcm) o % Yo '
(ha) {em) | (ha) {cm] {ha) () ha)
Bja hinh 1 E0-100 16.5356 (708 |100<120( D00 | 000 |120-140) 000 000 | 150170 03,00
Bia hinh 2 Bl-20 4 BEE | 22,7 |RO-100 [ 4888 | 22,69 [ 100-120) 0,00 000 | 130-150 0,00
Bria hinh 3 3060 01 (047 | 50-80 | 1001 | 027 | T0-100 | 101 047 | 100-134 1,00
Tiimg 21545 | 10 4989 [ 23,14 1001 047 1]

Ghi chii: PSNT la dé sdu ngdp triéu; DTCQ la dién tich CO RNM; % la phan tram so véi tong

dién tich CQ RNM
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Trong nim 2012, tong dién tich CQ RNM
khu vue Miii Ca Mau 1a 21.545,04 ha chiém
khoang 49% tong dién tich khu vye Mili Ca Mau
(bang 2, hinh 1).

Truong hgp NBD thém 20cm vao nam 2040,
thi dién tich khu vuc d6 sau ngap triéu tir 80-100
cm s€ ngap trén 100 cm. Nhu vay, toan bd dién
tich RNM hién tai trén dia hinh c6 do ngap triéu
tor 80-100 cm 1a 16.555,84 ha, twong duong
76,84% tong dién tich CQ RNM s& bi mat di, chi
con lai 23,16% dién tich CQ RNM so v&i hién tai
(bang 2, hinh 2).

Truong hop NBD thém 40 cm vao nam 2070,
thi hau hét dién tich cua khu vuc nghién ctru do
sau ngap triéu > 100 cm. Nhu vay, toan bd dién
tich RNM hién tai trén dia hinh c6 do ngap triéu
tur 80-100 cm va 60-80 cm la 21.444,3 ha, tuong
duong 99,53% tong dién tich CQ RNM s& bi mat
di, chi con lai 0,47% dién tich CQ RNM so véi
hién tai (bang 2, hinh 3).

Truong hop NBD thém 70 cm vao nam 2100,
thi toan bo khu vuc nghién ctru c6 do sau ngap
triéu > 100 cm. Nhur vay, toan bg cay ngdp man

hién tai s& chét, lam mat di hoan toan (100%) CQ
RNM cua khu vuc Miii Ca Mau ¢ hién tai.

Tém lai, myc nude bién khu vue Miii Ca Mau
dang c6 xu hudng ting, dy bao s& lam bién ddi
manh mé CQ RNM khu vuc Miii Ca Mau. Trong
truong hop kich ban NBD theo murc phat thai
trung binh thi chi khoang 85 nam nita, CQ RNM
tai khu vuc nghién ctru bi mét di hoan toan.

5. Két luan

BDPKH c6 tac dong manh mée dén khu vuc
Mili Ca Mau, NBD két hop véi bdo va ATND
g6p phan lam x6i 10 bd bién phia déng nam cua
khu vuc, lam mat dat, ngan can sy tai sinh tu
nhién ctia quan xa cdy ngap min tién phong, dan
dén suy giam dién tich cac quan xa RNM ven
bién. Muc nudce bién tai khu vue Miii Ca Mau
dang c6 xu hudng ting, du bao s& lam bién ddi
sau sic CQ RNM khu vuc Miii Ca Mau. Trong
truong hop kich ban NBD theo murc phat thai
trung binh, néu dén ndm 2100 muc NBD cao dén
70 cm so voi hién nay, CQ RNM tai khu vuc
nghién ctru c6 nguy co bi mat di hoan toan.
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Hinh 1. Ban do canh quan rirng ngdp mén khu viee Miii Ca Mau: a) nam 2012; b) Dy tinh cho
nam 2040 va c) Dy tinh cho nam 2070
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IMPACTS OF CLIMATE CHANGE TO MANGROVE
LANDSCAPE IN CAPE CA MAU AREA

Pham Hanh Nguyen - Vietnam Environment Administration

1t has been widely recognized, as well as in Vietnam that climate change is a global issue, strongly
affecting the coastal landscape. In this text, impacts of climate change to mangrove landscape in
Cape Ca Mau area (4 communes in the buffering zone of Cape Ca Mau National Park) were stud-
ied. The analyzed area is a typical coastal region with growing mangrove forests of high economic
and ecological value. The finding results show that climate change has significantly impacted the
Cape Ca Mau. Particularly, it can be seen that sea level rise combing with storms and tropical low
pressure has contributed to the erosion of the southeast region in the Cape, leading to land lost, pre-
venting the natural regeneration of pioneer mangrove communities, subsequently causing a reduced
area of coastal mangrove communities. Sea level in the Cape Ca Mau is likely to increase, expected
to dramatically alter the landscape mangrove in the area. In a scenario that sea level rise follows
the average emission level, if by 2100 sea level should rise by up to 70 centimeters compared to the
current rate, mangrove landscape in the research area would be at risk of being lost entirely.

Key words: Mui Ca Mau, mangroves, climate change.
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TAC PONG CUA BIEN POI KHI HAU POI VOI
TAINGUYEN NUOC NHAT DUOI PAT
PONG BANG VEN BIEN HA TINH

Phan Viin Truong®, Dwong Vin Nam®, P§ Ngoc Thuc®
M Vign Khoa hoc Vit liéu, @ Vién Dia chit va Pia vt 1y bién
Vién Han 1am Khoa hoc va Cong nghé Viét Nam

do va myc nudc bién ddang doi voi cdc tang chira nuoc thuoc dong bang ven bién Ha

Bdi bdo gidi thiéu két qua ddnh gid nhitng tac dong cia sw thay doi rong mira, nhiét

Tinh. Trén co s sir dung chudi sé liéu quan trac vé ham lwong tong chat rdn hoa tan
(TDS) va cdc yéu t6 khi hdu tinh dén nam 2014 ciing véi kich ban bién déi khi hdu tai khu viee dd
chi ra nhitng kha ndng suy gidm trit heong va xam nhdp mén doi véi nguon nwée nhat duwdi dat viing

nghién curu.

Tur khoa: Bien doi khi hdau, nudc bién dang, nuwoc dwoi dat, xam nhap man.

1. Mé dau

Vung ven bién Ha Tinh véi nhitng nét dic thu
vé diéu kién tu nhién nhu hé thong song, sudi
phan bd véi mat do cao (0,87 - 0,9 km/km?) véi
nhiéu cira song ven bién. Pia hinh bi phan cat, su
phan hoa rd rét cia ché do mua khong dong déu
trong nim, vao miia mua véi lugng mua chiém
trén 75% luwong mua ca nam; nén nhiét do cao
thuong tap trung vao mua he, trung binh 32,9°C,
cao nhét dat dén 38,5 - 40°C; lugng bdc hoi trung
binh nam dat trén 800 mm; ddc bi¢t thuc trang
x4m nhap man dang dién bién phuc tap,... [4].
Diéu d6 cho thay rang, ddy 1a mot trong nhimng
khu vuc dang chiu tac dong manh mé cua bién
d6i khi hau (BDKH).

Ngudn nude nhat dudi dit c6 vai tro quan
trong trong tién trinh phat trién kinh té, xa hoi
cua khu vuc, dong gop trén 40% trong can can
cung cap nudc [4]. Nhu cau vé nude nhat cua
tinh Ha Tinh khong ngung tang 1€n, cung véi
nhitng bién doi ctia ngudn bo cap, lugng bdc hoi
va sy xdm nhdp ctia nudc bién dang dan thu hep
thé tich chira nuéc nhat din dén thiéu hut trir
luong va tiém tang nhi®m min ngudn nude.

2. Vi tri dia ly vung nghién ciru

Vung nghién ctru ndm vé phia déng cua tinh
Ha Tinh v6i di¢n tich ty nhién khoang 1.500
km?. Phia bic 1a song La, phia dong tiép giap v6i
bién Pong, phia tay la phan dién tich ving trung
du va phia nam bi chin boi Péo Ngang - mot

TAP CHi KHi TUQNG THUY VAN

nhanh Hoanh Son cua diy Truong Son. Pong
bang phan bd dudi dang dai kéo dai song song
v6i bo bién, hep vé chiéu ngang, bé mit dia hinh
khong bang phang, bi chia cit boi cac con song
ngén db ra bién. Tur Bic vao Nam, dién tich vung
nghién ctru bi thu hep déan, chiéu rong trung binh
khoang 4 - 5 km (hinh 1).

3. Pic diém dia chat thity vin khu vure ven
bién Ha Tinh

3.1. Nuwéc 156 hong

a) Tang chira nuwée Holocen (qh)

DAt da chira nude 1a cac tram tich hién dai
(Q23), ngudn gbc song (aQ11-2), bién dam lay
(mbQ11-2), song bién (amQ11-2), bién (mQ11-
2). Thanh phan thach hoc gdm c6 cat, cat pha,
cat hat min, bot sét & trén va cudi, soi, san, cat
pha & dudi. Dién phan bd khoang 550 km? doc
theo b bién tir Nghi Xuén dén Ky Anh va theo
céc song sudi, phan nam sau phat trién khong
lién tuc, tao thanh nhitng dai, khoanh véi dién
tich khac nhau. Chiéu day tAng chira nuéc ting
dan theo hudng tir ddng bang ra bién, trung binh
dat 15,4 m, cu thé ving Nghi Xuan, Can Loc va
Ky Anh dat 12,0 m; ving Thach Ha - Cam
Xuyén dat 25,0 m.

Nude trong tang thudc loai khong ap véi muc
nuoc tinh dao dong tir 0,10 - 5,74 m. Luu lugng
céc 16 khoan phan 16n dat tir 51/s tr 1én. Hé s
tham cua dat d4 dao dong tir 1,49 m/ngay dén
25,91m/ngdy; hé s6 nha nudc trung binh dat

Ngudi doc phan bién: TS. Tran Duy Kiéu
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0,159. Mtrc @6 chira nudce cua télng thudc loai tur
trung b1nh dén nghéo.

b) Ta ang chira nuoc Pleistocen (qp)

Bay la tang chua nude thude cac tram tich da
nguon goc bao gdém cac tap hop hat thd co
ngudn goc song (aQ12-3) hé tang Yén My, song
bién, song 1ii (amQ11-2, apQ11-2) hé tang Nghi
Xuan. Dién phan bd kha rong rai trong ving
nhung khong lién tuc ma tao thanh nhirng khu,
nhiing dai riéng trong cac long chdo, nhiing
thung liing rong & ving dong bang va doc theo
céc song, sudi. PO sau phan bd tir 6 m (ving Bai
Vot - Hong Linh) dén 61,70 m (ving Xuan Vién
- Nghi Xuan). Chiéu day tir 3,0 - 12,6 m (thanh
phd Ha Tinh) dén 33,5 m (ving Thach Long -
Thach Ha). Thanh phan dat da phan trén thuong
la cac hat nho, trung tho, phﬁn duoi 1a cudi, soi,
san, doi noi 1a cat hodc cudi, soi 1an cat va sét.
Luu luong cac 16 khoan phan 16n dat tir 0,5- 51/s.
Khu vuc Thach Khé c6 luu lugng 16n hon so véi
céc ving khac, trung binh dat 7,68 U/s. Hé s6 tham
clia dat d4 phan b khong déu, ving Dtc Tho
thuong 1a 20 - 30 m/ngay, vung Can Loc - Thach
Ha tir 1,0 - 5,0 m/ngdy va ving Cam Xuyén - Ky
Anh dat trung binh 1 10,2 m/ngay. Hé s6 nha
nudce (p) dao dong tir 0,064 dén 0,152. Tang qp
duogc xép vao loai chira nude trung binh [2, 3].

3.2. Nudc khe nurt

Nudc khe nirt ton tai trong céc thanh tao trudc
Pé tir gdm cac hé tang Khe B6 (Nkb), phan b tir
dd sau 13,6 m (vung Thién Loc - Can Loc) dén
63,50 m (vung Thach Long - Thach Ha) thanh
phan dat d4 gdm cudi két, soi két, cat két, bot két;
hé tang Muong Hinh (Jmh) phan b & ving
Viing Ang - Ky Anh; hé ting La Khé (Cllk)
phan bé & khu vuc Thach Khé, dit da gom da
voi, voi sét - silic, cat két, da phién silic, da phién
sét, sét than; hé tang Song Ca (03-S1sc) phan bd
rong ri & ving dong bang, ven bién, thanh phan
g@)m cat két dang quarzit, cat két, da phién thach
anh xericit, d4 phién sét voi, da phién xen bot
két; hé tang Rao Chan (D1rc), dat d4 gdm cat két
thach anh, d4 phién sét, d4 phién sét voi, bot két,
cat két, cat két chura voi, da hoa, da sung; hé téng
Pong Trau (T2dt), thanh phan gém cudi két
thach anh, cudi két, bot két, d4 phién sét, riolit
(phan trén) va cat két xen bot két, da phién sét
(phan duéi) va cudi cing 13 cac thanh tao c6
ngudn gdc magma (g), dat da gdm granit amphi-
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bol, granit 2 mica, granit muscovit, granit biotit,
granit diorit, peridotit gabro, gabro diabas, gabro
pegmatit [2, 3].

Do diéu kién phan bd va thanh phﬁn thach hoc
da dang, cac tAng chira nudc ¢ luu luong bién
ddi tir 0,1 I/s dén trén 5 1/s. Nhin chung, murc do
chira nude tir nghéo dén trung binh [2, 3].

4. Tac dong ciia bién ddi khi hau déi véi
nwée nhat dwéi dat

Nudc dudi dat nhimg khu vuc ven bién
thuong c6 dd nhay cam cao vdi cac diéu kién cua
bién. Phan tiép xtc v6i nudc bién va chiu tac
d6ng manh mé cua thuy triéu gdy nén hién tuong
xam nhap man. Khéi nudce nhat phén dat 1ién co
quan hé thay lyc voi nude bién, giita chung ton
tai mot ranh gidi dong hay con g01 1a d6i chuyén
tiép. Qua d6 nudc bién co thé xam nhap vao
nudc nhat va nguoc lai, nudc nhat co thé tiéu
thoat ra bién (hinh 2).

4.1. Kha ning suy giam vé trir lwgng nuéc
nhat duéi dat

Pong thai nuée dudi dat ving ven bién
thuong ton tai & ba dang chinh 1a dong thai thuy
van (Vung doc ven song), dong thai triéu (toan
bo phan tiép glap v6i nude bién, ving cira song
ven bién) va phan con lai thugc dong thai khi
twong (chiu anh huong cua mua).

Két qua quan tric myc nude tai 15 khoan QT3
trong ting qh va QT2a trong tang gp thuoc mang
ludi quan tric quic gia cho thay, trong giai doan tir
niam 2013 dén 2015 muc nude ngdm c6 xu thé
ngdy cang ha thap trong ca hai tang chira nudc
(hinh 3). Thoi diém giam muc nude thudng vao
thang 10, 11 hang nim. Nudc trong tang gh chi
yéu duogc cung cip boi nudc mua nén myc nudc
ngam c6 quan hé tuyén tinh véi lvong mua va bién
dong rd rét hon so véi muc nudc trong ting qp-

Dé danh gia dinh lugng mirc d¢ thiéu hut nudc
tai mot ving nao do va thuong biéu hién cac anh
huong két hop giita nude va nang luong trong khu
vue 6 thé su dung chi s6 kho han Martonne index
(Oliver va Fairbridge, 1987) [5], do 1a ty I¢ gitra
lugng mua va nhiét do trung binh hang nam, dugc
biéu dién dudi dang’u =5+ trong do: L: 1a
Chi s6 kho han, T: nhiét d6 trung binh nam (°C)
va P la lugng mua trung binh ndm (mm) tai
vung nghién cuu.
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Hinh 1. So do vi tri dong bang ven bién Ha Tinh
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Hinh 2. Van dong cua nuoc duoi dat vung ven
bién

Hinh 3. Suy giam muc nude dwdi ddt giai doan
2013 -2015

Bang 1. Kich ban BPKH dong bang ven bién Ha Tinh [1]

Mire ting nhigt 4§ ('C) Mire ting lugnz mwa (Yo)
Kich ban s0 v mim 1990 s0 vii mim 19
2020 | 2030 | 2040 | 2050 [ 2100 | 2020 | 2030 | 20480 | 2050 | 2100
A2 Oo@ | €9 [ 1.2 15 | 36 | 18 | 23 | 3.0 | 37 | 97
B2 05 | 08 | L] 15 | 28| LF | 2,2 | 3.l 4.0 | 7.7
Bl 06 | L8 | 1] 14 [ 19 ] 15 | 22 | 3. 38 | 50

4.2. Xu thé xdAm nhip min nuéc dwéi dat

Do nam tiép giap véi bién, c6 nhiu cira song
ven bién nén cac tang chira nude vung nghién
cuu chiu anh huong manh mé cua ché do thuy
triéu va qua trinh xdm nhap man. Két qua diéu
tra, danh gia vé dién bién xam nhap man thoi
gian qua [2, 5] cho thay rang, cac tang chira nudc
& day déu bi anh hudng boi xAm nhap cua nude
bién (hinh 5).

Két qua quan tric trong thoi gian tir nam 2013
- 2014 va c6 su so sanh voi cac tai li€u tur trudc
cho thay, ham lugng TDS dang dan gia ting,
ranh gidi man - nhat dang tién sau vao phia noi
dia, s6 liéu trong hau hét cac diém quan tric
(QS1, QS2 va QS3) déu chi ra chidu hudng ting
dan gia tri TDS, trong d6 du bao dén nam 2030
¢6 tinh dén kich ban nuéc bién dang muc trung
binh B2 (hinh 6).
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Hinh 4. Xu thé bién d6i ciia chi s6 khé han viing ven bién Ha Tinh
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Nhiém man tang gh

Nhiem man trong cdc tang chira nuoc khe nirt
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Nhiém man tang qp

Hinh 5. Hién trang nhiém man nude dudi
dat dong bang ven bién Ha Tinh

Hinh 6. Dién bién TDS trong niedc dudi
ddt tang chira nuwée gh, qp

Bdng 2. Myc nweée bién dang (cm) so véi thoi ky 1980 — 1999 [1]

‘ Ciic mbe thai gian cia thé ky 21
Kich bin NBD
220 | 2030 ) 20440 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
B2 12 | 17 [ 23 [ 30 | 37| 46 | 54 | 64 | 75

Thuc trang xdm nhdp man cac tﬁng chira
nude nhin chung phan bd phic tap, trong do,
tang gh do nam trén cung va nhiéu séng chay
qua, c6 mdi quan hé thuy luc giira nude séng va
nudce ngadm nén nhiéu khu vuc da bi nude song
man xam nhap. Thé tich nudc nhat van gilr dugc

vi tri twong ddi 1a do chiing thudng duoc bo sung
boi nudec mua va nam can bang dong véi cac
khéi nuéc min xung quanh.

Tang chira nudc qp nam sau hon va tiép xuc
nhiéu hon véi cac bién min (nudc sdng, nudc
bién va mot phé"m min do chdn vui bién cé), dién
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bién man it thay d6i. Tuy nhién, hoat dong khai
thac nudc xuyén ting tir trén xudng ciing di tao
diéu kién cho xam nhdp man gia tang mot s6 noi,
dic biét 1a vung tiép giap voi bién.

Thuc trang xdm nhdp min trong cac tang
chira nu6c khe niit phan 16n it chiu anh huong
ctia cac diéu kién khi hau. Riéng phan phia tay
ctia ving thuong dién ra qua trinh thim théu ria
man do chon vui bién ¢d, ngudn bd cap chi yéu
tir ting qp va tham bén suon cua da gdc. Phan
nude man c6 dién tich 16n nhit 13 ving triing cta
ddng bang kéo dai tir huyén Pirc Tho dén Cam

Xuyén. Mot ph?m nhd bi nhiém man phan b6 doc
theo séng La va ving Viing Ang (Ky Anh).

5. Két luan

Tai nguyén nudc nhat dudi dat dong bang ven
bién Ha Tinh da va dang chiu tac dong manh mé
ctia BDKH, nudc bién dang. Muc nudc nudc
bién dang trong cac ting chtra nudc dang c6 dau
hi¢u suy giam, theo kich ban BDKH cho théy
kha nang thiéu hut nudc trong twong lai 13 rat
cao. Thyc trang xam nhap man dién bién phuc
tao, nhiéu vung da bi nhiém man, ham luong
TDS dang ting dan vao phia noi dia.
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EFFECTS OF CLIMATE CHANGE ON FRESH
GROUNDWATER RESOURCES IN COASTAL DELTA
OF HA TINH PROVINCE

Phan Van Truong”, Duong Van Nam”, Do Ngoc Thuc®
(DInstitute Materials Science, PInstitute of Marine Geology and Geophysics Vietnam Academy of
Science and Technology

Abstract: This paper present result of assessement effects of the seawater level, temperature
and precipitation change on layer of coastal delta of Ha Tinh province. Using the monitoring data
series of groundwater level, total dissolve solid and climate factors until 2014 together with climate
change scenarios in studying area. The result to show that probability the loss of reserves and salt
intrusion for the fresh groundwater.

Keywords: Climate Change, sea level rise, groundwater, saltwater intrusion.
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ANH HUONG CUA AP CAO THAI BINH DUONG DEN

NANG NONG TREN VUNG BAC TRUNG BQ VIET NAM
Chu Thi Thu Huwong - Truong Pai hoc Tai nguyén va Mai truong Ha Noi

B4 trong thoi ki 1961-2010 dwoc phdn tich trong bai biét nay. Céc két qua da dwoc dua

? . ,
[ nh hwong cua ap cao Thai Binh Duong (ACTBD) dén so ngay nang nong (SNNN) ving

ra dwa trén nguon sé liéu tdi phan tich ¢6 @ phan giai 2,0 x 2,0 d kinh vi ciia triecong
Pmsl, truong HGT trung binh thang tai cac myc khi ap chuan va s6 liéu Tx tai 12 tram khi twong
viing B4. Két qua phan tich cho thdy, trong thoi ki 1991-2010, ACTBD c6 xu huwdng mé rong sang
phia tdy. Pong thoi, trén tdt cd cdc muc, cwong dg trung binh ciia dp cao ndy trong thoi ki tir thang
3- 9 ciing c6 xu thé tang lén, véi téc do tang manh nhdt & myee 500 hPa. Hon nita, trong nhitng ndm
ACTBD manh va lan sang phia tdy thi SNNN trén ving B4 sé tang 1én va nguoc lai.

Tir khéa: Ap cao Thdi Binh Dwong, ning nong

1. Mo dau

Néng néng 1a mot hién tuong thoi tiét dac
trung trong mua hé & hau khip cic ving trén
lanh tho Viét Nam, anh huong xdu d6i voi con
ngudi, cay trong va vat nudi. Trén lanh thd Viét
Nam, ning néng thuong xdy ra nhiéu nhat &
Trung B, dac biét trén khu vuc Bic Trung Bg va
¢6 xu hudéng giam dan tir bic vao nam. Néang
néng thuong xuat hién tir thang 3 - 9 & Trung Bo.
Trong thoi ki 1961-2007, SNNN c6 xu thé ting
& hau hét cac tram trén lanh tho [1].

Véi muc dich tim hiéu nguyén nhan giy 1én
nang néng dua trén mot dot néng nong xay ra tu
ngay 13 - 20/6/2010, Nguyén Viét Lanh cho
rang, nang nong thuorng xay ra khi ap thip Nam
A hay dai ap thip bi khong khi lanh nén. Bén
canh do, khi ACTBD hoat dong manh va lan
sang phia tay s& dua dong khong khi néng, am
vao lanh thd Viét Nam lam cho hiéu tng phon
trd nén manh hon s€ gy ra néng nong. Ngoai ra,
khi ACTBD va ap cao Tay Tang manh 1én cling
hinh thanh dong giang manh cling s& gay nén
nhung dot ndng néng gay gat trén hau khip lanh
thd Viét Nam [3].

C6 thé ndi, ACTBD la mét trong nhitng hé
thong thoi tiét quan trong anh hudng dén thoi tiét
Viét Nam, dac bi¢t la trong mua he. Cuong do
trung tam (20-35°N; 140°E-160°W) ciing nhu tai
ria phia tay (20-25°N, 125-140°E) cua ap cao nay
tang 1én & hau hét cac thang trong nam, véi toc
do tang Ién tai ria phia tay nhanh hon tai trung
tAm cuia ap cao. Hon nita, ¢ tat ca cac thang trong
nam, vi tri cia ACTBD trén muc 500 hPa déu c6

Neuoi doc phan bién: TS. Thai Thi Thanh Minh

xu hudng mo rdng sang phia tay qua cac thap ki,
dac biét trong thap ki 1990-2000 va 2001-2010
[2]. Vay su tang cuong cua ACTBD c6 lam anh
huong dén SNNN trén ving Béc Trung Bo?

2. SO liéu va phwong phap nghién ciru

2.1 S6 liéu

Sé liéu tai phan tich voi d6 phan giai 2,0 x 2,0
d6 kinh/vi cta trudng khi 4p muc nude bién
(Pmsl) va truong do cao dia thé vi (HGT) trung
binh thang trén toan cau tai cac muc khi ap
chuén thoi ki 1961 -2010 dugc s dung dé phan
tich su bién 601 vé cudng do, sy dich chuyén cua
ACTBD va mdi quan hé ctia n6 véi SNNN trén
vung Bic Trung Bo (B4). S4 liéu nhiét d6 cuc
dai ngay (Tx) tr 12 tram khi tugng vung B4 cung
thoi ki, d6 1a cac tram Héi Xuén, Thanh Hoa,
Tuong Duong, Vinh, Ha Tinh, Huong Khé, Ky
Anh, Tuyén Héa, Dong Hoi, Dong Ha, Hué va
Nam DPong.

2.2 Phwong phap nghién ciru

2.2.1 Méi quan hé twong quan giita cuong do
cua ACTBD va SNNN

Anh huéng cia ACTBD dén SNNN trén
vung B4 dugc xéac dinh trudc hét dua trén hé sb
tuong quan (HSTQ) gitta SNNN véi cuong do
cua ACTBD trong tung thang, nam. Trong do,
cuong do cua ACTBD dugc xac dinh dya trén
cac gia tri Pmsl va HGT tai vung trung tdm hoéc
ria phia tdy cua ap cao nay trén cac muc 850, 700
va 500 hPa trong tung thang hodc nam, con
SNNN dugc tinh trung binh trén vung B4 trong
cung thoi gian do.

Sau do, gia tri trung binh ciia Pmsl hoac HGT

TAP CHI KHi TUQONG THUY VAN

S6 thang 08 - 2015



NGHIEN CUU & TRAO DOI

¢ ria phia tay ACTBD (noi ¢c6 HSTQ cao véi
SNNN trén vung B4) va HGT tai trung tdm cua
4p cao nay trong thoi gian c6 ning noéng dugc
tinh twong quan véi tong SNNN trong nim trén
tung tram khi tugng vung B4.

HSTQ véi dung lugng mau n dugce coi 14 chit

ché khi thoa man tiéu chuan tuong tng véi o =
0,05 hoac a.=0,01 (bang 1). Noi cach khac, HSTQ
s& cO x4c suit pham sai 1am loai 1 14 5% hodc 1%
hay muc tin cdy tuong ung la 95% hoac 99%. Cu
thé, v6i 50 nim quan tric thi HSTQ dat muc tin
cay 95% la 0,273 va murc tin cdy 99% 1a 0,352.

Bang 1. Tiéu chudn tin c¢dy ciia HSTO r

n-2 30 4 50 o T0 B 20 100
a=0,05 0349 0304 | 0,273 | 0250 | 0232 | 0217 | 0205 | 0,195
a=0,01| 0449 [ 0,393 | 0,354 | 0325 | 0302 | 0,285 | 0267 | 0,254

2.2.2 Méi quan hé giita pham vi hoat déng
cua ACTBD va SNNN

Cung voi cuong do cua ACTBD, sy mo rong
va l4n sang phia tiy cta n6 ciing c6 anh huéng
dén SNNN ving B4 [2], [5], [6]. Do dé, trong
bai viét nay, sy thay ddi pham VI cia ACTBD
cling s€ dugc xac dinh dua trén su bién d6i cta
mot dudng dang HGT hay Pmsl nao d6 trén cac
muyc trong cac nam c6 SNNN nhiéu hodc it. Cu
thé, trong mdi thoi ki 1961-1990 va 1991-2010,
chung t6i so sanh vi tri ctia cac duong dang Pmsl
hodac HGT dugc tinh trung binh trong thoi gian
tu thang 3-9 cua 5 nam c6 SNNN nhiéu nhat va
5 nam c6 SNNN it nhat voi vi tri trung binh cta
nhitng duong nay trong thoi ki 1961-1990 hoac
1991-2010.

3. Két qua va nhan xét

3.1 Phén bd ciia SNNN va ning néng gay
git (NNGG) trén ving B4

Phan tich SNNN va NNGG trung binh nam
tai cac tram khi tugng trén vung B4 (hinh 1) ta
nhan thiy, ning néng ¢ hau hét cac tram déu xay
ra trén 40 ngay/nam, dac biét, tai tram Tuong
Duong va Nam Dong, SNNN tuong tng Ién tdi
78 va 84 ngay/nam. NNGG xay ra nhiéu nhat tai
tram Tuwong Duong véi trén 30 ngay/nam, con
tram Huong Khé va Nam Dong, NNGG ciing 1én
t6i 25 ngay/nam. O cac tram khac, NNGG ciing
xay ra tur 10-20 ngay/nam. Riéng tram Thanh
Hoéa, SNNN va NNGG chi 23 va 6 ngay/nam
mot cach tuong ung.

Tuong tu cac ving khi hau phia Bac [1], nang
néng va NNGG ¢ cac tram khi twong ving B4
thudng xudt hién tir thang 3-9 va tap trung chu
yéu trong cac thang 5, 6 va 7 (hinh 2). O hau hét

TAP CHi KHi TUQNG THUY VAN

cac tram (tru tram Thanh Héa), SNNN trong cac
thang nay dao dong tu 12-17 ngay. Riéng tai
tram Nam Pong, NNGG lai xay ra nhiéu nhat
trong thang 4 (x4p xi 6 ngay/thang). Trong thang
5 (6 tram Tuong Duong) va thang 7 (& tram
Huong Khé), NNGG ciling xay ra khoang 7
ngay/thang.

3.2 M6i quan hé twong quan giira cwong do
cia ACTBD va SNNN

Nhu d3 noéi, mdi quan hé giita SNNN va
ACTBD trude hét duoc phan tich dya trén ban
d6 HSTQ giita trudong khi ap muc nude bién
(Pmsl) va truong do cao dia thé vi (HGT) trén
cac myuc 850 hPa, 700 hPa, 500 hPa trong céac
thang mua hé. Tuy nhién, trong thang 4, khi gio
mua tdy nam chua phat trién thi anh huong cua
ACTBD lai duoc thé hién r& hon. Boi vay, bai
viét nay ciing chi dwa ra ban do twong quan trong
thang 4 dé minh hoa cho mdi quan hé cua
ACTBD v61 SNNN trong cac thang mua he
(hinh 3).

C6 thé nhan thdy rét rd, SNNN ving B4 c6
tuong quan am vo&i khi ap tai vung ria phia nam
cua ap cao Siberia (hinh 3a Va 3b), nhung lai c6
twong quan duong voi ria phia tdy nam cua
ACTBD v¢i gia tri tuyét ddi cia HSTQ dao dong
tir 0,3-0,6 (hinh 3). Piéu nay chung t6, tuy d
suy yéu trong cac thang cudi déng, song ap cao
Siberia van c6 anh huong khong nho dén SNNN
trén cac vung phia Bic Viét Nam. Hon nita, khi
ACTBD dich sang phia tiy va anh huong dén
Vigt Nam thi bau troi sé quang may, lam ting
SNNN trén lanh tho.

Tu do, vung dac trung cho hoat dong cua
ACTBD trén tat ca cdc muyc 1 ving ria phia tiy
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nam cua ap cao nay, noi c6 HSTQ dwong 16n  ving V1, HGT trung binh 1an lugt trén cac ving
hon 0,3 (ddm bao murc tin cay trén 95%) da dugc V2, V3, V4 va vung trung tam cua ACTBD (20-
xac dinh. D6 la cac ving V1, V2, V3: 130-160°E,  35°N; 140°E-160°W) (V5) [2] trong thoi gian tir
10-20°N (hinh 3a, b, ¢) va ving V4: 10-20°N;  thang 3-9 lai duoc tinh twong quan véi tong
110-140°E (hinh 3d). Ttr d6, Pmsl trung binh trén  SNNN 6 tung tram trén vung B4 (bang 2).
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Hinh 1. SNNN (trdi) va NNGG (phai) trung binh nam tai cac tram khi tuwong vung B4
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Hinh 2. SNNN (trén) va NNGG (duwoi) trung binh thang tai cac tram khi twong ving B4
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Hinh 3. Ban do HSTQ gitta truong Pmsl (a) va HGT trén cac muc 850 hPa (b) 700 hPa (c), 500
hPa (d) va SNNN trung binh viing B4 thang 4 (dwong lién nét la dwong dang dp (a) va dang cao
(b, c va d) trung binh thang 4 trong thoi ki 1961-2010
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C6 thé nhan thay, SNNN c¢6 mdi quan hé rat
chat ché voi hoat dong cia ACTBD. Tur bang 2
ta thiy, tat ca cac HSTQ ctiia SNNN ting tram
v6i Pmsl va HGT trung binh trén cac ving déu
c6 gia tri duong va déu dat d6 tin cdy trén 95%.
Diéu nay ching to sy manh 1én cia ACTBD la
mdt trong nhirng nguyén nhan lam tang SNNN.

Nhu da biét, tuy phat trién tir tang thap 1én
tﬁng cao, song ACTBD thuong hoat dong manh

nhét va cling dugc thé hién rd nhat trén muc
500mb. Hoat dong cua ap cao nay ¢ cac muc trén
cao (tir 850 hPa dén 500 hPa) da tao ra dong
giang dong luc 1am bau troi quang may, tao diéu
kién thuan lgi cho néng nong phat trién. Song
cang 1én cao, ACTBD céang lan sang phia tay [2]
nén so v6i cac muc thap (dudi 700 hPa) thi sy
bién d6i cudng do cua 4p cao nay trén muc 500
hPa anh huong 16 hon dén SNNN.

Bdng 2. HSTQ giita tong SNNN ndm tai tirng tram véi Pmsl trung binh vimg V1 va HGT trung
binh vung V2, V3, V4 va V5 trén cac muc 850, 700 va 500 hPa tuong vung

Ying

Trym Vi V2 V3 V4 Vs

. Hoi Xuan 028 0,34 039 042 031
Thanh Hoa 038 0,41 (145 44 028
Tuwong Deone 47 0,55 0,59 LT 0,45
Yinh 042 0,48 0,53 0,55 0,40
Ha Tinh 044 0,52 0,59 0,60 0,47

| Huomg Khé 045 0,54 0.60 {0,610 045
v Anh 053 0,36 0,56 0,50 0,35

. Tuvén Hod 0,54 0,56 (.76 0,78 052
Déng Hii 0,55 0,51 0.64 0,59 0,33

. tximg Ha 051 0,50k 168 65 4z
Hue 034 0,41 047 0,50 0,33
Nam Bxing 047 0,37 0.70 0,75 .49

That vay, HSTQ gitta SNNN v6i Pmsl va HGT
trung binh vung ria phia tdy cia ACTBD trén cac
muec tir thap 1én cao c6 xu thé ting dan. HSTQ
gitta SNNN véi HGT trung binh viing V4 16n nhat
trén ting tram dao dong tur 0,42-0,78. Trén vung
V3, HSTQ dat duoc ciing xap xi bang HSTQ trén
vung V4. Pac biét, HSTQ dat dugc trén tram
Tuyén Hoéa va Nam Pong déu dat trén 0,7.

Do nam gan trung tim Thai Binh Duong nén
cuong do tai trung tam ACTBD khong anh
huéng nhiéu dén SNNN ving B4, boi gia tri
HSTQ gitta HGT trung binh tai trung tam
ACTBD muc 500 hPa V5 v4i SNNN khong cao
(chi tir 0,28-0,52). Trong do6, Tuyén Héa va Nam
DPong van 1a hai tram c¢6 HSTQ cao nhat. Bén
canh d6, méi quan hé gitta ACTBD va SNNN
trén vung B4 con dugc thé hién qua sy bién d6i
ctia tong SNNN trong nam va Pmsl hay HGT
trung binh trén cac vung (tr V1-V5) trong thot
gian tir thang 3-9 hang nam (hinh 5 va 6).

C6 thé nhan thiy, ca SNNN trén ving B4 va
HGT trung binh trén cac ving (tir V2-V5) déu
¢6 xu thé tang 1én vai toc do ting cua SNNN 1én

TAP CHi KHi TUQNG THUY VAN

to1 hon 4 ngay/thap ki. Cuong do tai trung tam
va ria phia tay cia ACTBD trén cac muc tang
1€n v6i nhitng tdc do khac nhau. Trén muc 500
hPa, cuong d6 ting manh nhat véi toc do xap xi
0,3 dam/thap ki (vung V4) va 0,2 dam/thap ki
(vung V5) (hinh 6). Trén cac muc 700 va 850
hPa, cuong do tai vung V2 va V3 c6 toc do tang
giam dan va chi dat xap xi 0,1 dam/thap ki.
Tham chi, tai bé mat, Pmsl trén vung V1 con co
xu thé giam cham.

Hon nira, phan tich sy bién doi cia SNNN
vung B4, Pmsl vung V1 va HGT trén céc vung
V2, V3, V4 ,V5 cho thay, nhitng nim c6 SNNN
nhiéu 13 nhitng nam c6 Pmsl ving V1 va HGT
trén vung tr V2-V5 ting cao va nguoc lai. Diéu
nay duoc thé hién rd nhat trong caic nam 1965,
1969, 1973, 1978, 1980, 1983, 1988, 1989, 1998,
2000 va 2010. Riéng trong nam 1967 va 2004,
SNNN vung B4 va cuong do cua ACTBD lai co
quan hé trai ngugc nhau (hinh 5 va 6). Tuy vay,
anh huong cia ACTBD dén SNNN ving B4
cling da kha ro rang, khi ACTBD manh sé lam
tdng SNNN.

S thang 08 - 2015



3.3 Pham vi hoat dong cia ACTBD va
SNNN

Trong thoi ki 1961-1990, 5 nam c6 SNNN
cao nhat 1a cac nam 1967, 1977, 1983, 1987 va
1988 voi tong SNNN trung binh ving déu dat
trén 63 ngay/nam. Nguoc lai, 5 nim c6 tong
SNNN thap nhat 1a cic ndm 1963, 1964, 1965,
1971 va 1978 véi tong SNNN trung binh ving
chi xdy ra dudi 40 ngay/nam. Dudi anh hudng
ctia bién ddi khi hau, SNNN trong thoi ki 1991-
2010 cao hon nhiéu trong thoi ki 1961-1990.
Trong thoi ki ndy, 5 ndm c6 SNNN cao nhit 1a
cac nam 1993, 1998, 2003, 2005 va 2010 voi
tong SNNN trung binh vung déu dat trén 71
ngay/nam, dac biét nam 1998, SNNN con 1én téi
xap xi 90 ngay/nam. Nhung trong 5 nim 1994,
2000, 2001, 2002 va 2004, tong SNNN trung
binh vung chi xdy ra dudi 48 ngay/nam.

Nhu da trinh bay trong muc 2.2.2, pham vi
hoat dong ciia ACTBD trén cac muc duogc xac
dinh dya trén vi tri cua cac duong dfmg Pmsl
hodc HGT ma trong bai viét nay, duong ding ap
1016 hPa tai bé mit, cac duong déng cao 152
dam, 316 dam va 586 dam tuong ng trén cac
muc 850 hPa, 700 hPa va 500 hPa da dugc phan
tich. Cac duong nay duoc tinh trung binh trong
thoi gian tir thang 3 dén thang 9 ctia 5 nim co
SNNN nhiéu nhét, 5 nam c¢6 SNNN it nhit va cta
tat ca cac nam trong timg thoi ki 1961-1990 va
1991-2010. Két qua dugc dua ra trong hinh 6.

Hinh 6 chi ra duong 586 dam trén myc 500
hPa, duong 316 dam trén myc 700 hPa, duong
152 dam trén muc 850 hPa va duong 1016 hPa
tai bé mat trong hai thoi ki 1961-1990 (trai) va
1991-2010 (phai). C6 thé nhin thay rd, trén tat
ca cac muc, ACTBD ngay cang c¢6 xu huéng lan
manh hon sang phia tdy. Tuy nhién, tai bé mat
va myuc 850, pham vi cua &p cao nay it bién ddi.
So v6i trung binh nhiéu niam, cic dudong ding
Pmsl va HGT dac trung cho ACTBD trén cac muc
trong tung thoi ki déu co xu hudng 14n manh hon
sang phia tdy trong 5 nam c6 SNNN nhiéu nht va
lui hon vé phia déng trong 5 nam c6 SNNN it nhit.
Diéu nay dugc thé hién rd hon trong thoi ki 1991-
2010 va & cac muc 500 hPa, 700 hPa.

That vay, trong thoi ki 1961-1990, tai bé mit
va myuc 850 hPa, duong 1016 hPa va 152 dam
trung binh trong ca thoi ki cling nhu trung binh
trong 5 nam c6 SNNN nhiéu va 5 ndm c6 SNNN
it gan nhu tring nhau va lan vao kinh tuyén
160°E (tai bé mat) (hinh 6g) va vao khoang kinh
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tuyén 143°E (muc 850hPa) (hinh 6¢). Song dén
thoi ki 1991-2010, trong 5 ndm c6 SNNN nhiéu,
duong 1016 hPa da 14n vao t6i kinh tuyén 153°E
(hinh 6h), con dudng 152 dam con lan vao toi
kinh tuyén 136°E, trong khi trong 5 nim co
SNNN it, duong 152 hPa chi dich vao dén
khoang 147°E (hinh 6f).

Sy 14n manh hon sang phia tiy ctia ACTBD
trong cac nam c6 SNNN nhiéu duoc thé hién rd
nhét trén muyc 500 hPa. Trong thoi ki 1961-1990,
duong 586 dam trong cac nam néng nong nhiéu
lan sang phia tay qua kinh tuyén 120°E, nhung
trong cac nam nang nong it, n6 chi lan vao gan
t6i kinh tuyén 140°E (hinh 6a). Vi xu thé dich
sang phia tdy manh hon, trong thoi ki 1991-
2010, duong 586 dam lan vao qua kinh tuyén
100°E (trong 5 nam néng nong nhiéu) va téi gan
120°E (trong 5 ndm nang nong it) (hinh 6b).

Su dich chuyén cia ACTBD trén muc 700
hPa trong cdc nim nang néng nhiéu hay it cling
thé hién rat 16 rang. Puong 316 dam trung binh
trong 5 nam c6 SNNN nhiéu ciing 1an vao t6i
156°E (trong thoi ki 1961-1990) va 145°E (thoi
ki 1991-2010). Trong khi d0, trong 5 nim ning
nong it xay ra, duong 316 dam chi dich vao tdi
kinh tuyén 164°E (trong thoi ki 1961-1990) va
160°E (thoi ki 1991-2010) (hinh 6b va 6c¢).
Khong chi 14n manh sang phia tdy, ACTBD trén
muc 500 hPa va 700 hPa con c6 xu hudéng md
rong pham vi hoat dong trong cdc ndm xay ra
nang nong nhiéu (hinh 6).

Nhu vay, hoat dong ctia ACTBD anh hudng dén
SNNN trén vung B4 da kha ro rang. Khi ap cao nay
tang cuong va lan sang phia tay s& la diéu kién
thuan loi cho néng ndng xay ra trén khu vurc.

4. Két luén va kién nghi

Phan tich anh huong cia ACTBD dén SNNN
vung B4 trong thoi ki 1961-2010, chiing t61 c6
mot s& nhan xét sau:

- O hau hét cac tram viung B4, ning néng
(NNGG) thuong xay ra trén 40 ngay/nam
(khoang10 - 20 ngay/nam). Dac biét, tram Tuong
Duong va Nam Bong c6 SNNN tuong g 1én
to1 78 va 84 ngay/nam.

- Trong thoi ki 1961-2010, cuong do cua
ACTBD (tai trung tam va ria ph1a tay) trén cac
muc déu c6 xu thé ting 1én véi tbe d6 ting manh
nhét trén myuc 500hPa.

- So véi thoi ki 1961-1990, thoi ki 1991-
2010, ACTBD trén myc 700 va 500hPa déu c6
xu huéng mo rong va dich hon sang phia tay.
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- Trén cac muc, nhiing nam ACTBD co

cuong do manh thi SNNN xay ra trén vung B4 sé
tang l1én va nguoc lai.

- Khi ACTBD lan manh hon sang phia tay thi

SNNN trén vung B4 ciing tang 1én va nguoc lai
SNNN s¢ giam di khi &p cao nay lui hon vé phia

Hinh 5.

TAP CHi KHi TUQNG THUY VAN
S thang 08 - 2015

dong.

Khong chi lam anh huéng SNNN trén vung
B4, ACTBD con anh huong dén SNNN noi riéng
va ché do nhiét, mua noéi chung trén cac ving cua
Viét Nam. Day ciing 1a nhimng van d¢ can duoc
nghién ctru thém hon trong thoi gian toi.
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INFLUENCE OF PACIFIC HIGH TO HOT WEATHER IN
NORTH CENTRAL SUBREGION VIETNAM

Chu Thi Thu Huong - Ha Noi University of Natural Resources and Environment

Abstract: Influence of Pacific high number of hot days (SNNN) in North Central subregion during
1961-2010 were analyzed in this article. The results are based on reanalysis data sources on the
grid at a resolution of 2.0 x 2.0 degrees longitude/latitude of the Mean Sea Level Pressure (Pmsl),
the geopotential height (HGT) field average month in global that are determined at the standard
isobaric levels and maximum day temperature (Tx) at 12 meteorological stations in the B4. The
analysis results show that, in the period 1991-2010, ACTBD tend to expand and more to the west.
At the same time, on all levels, the average intensity of the high pressure in the period from March
to September also tend to increase, with the highest growth rate at 500 hPa level. Moreover, in the
yvear ACTBD strong and overlapped on the west, the SNNN B4 will increase and vice versa.

Keywords: Pacific Sub - Tropical High, Hot Weather.
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THU NGHIEM DU TINH SO NGAY NANG NONG
KHU VUC VIET NAM BANG MO HINH cIWRF

Pham Quang Nam, Vii Van Thing, Truwong Ba Kién, Mai Van Khiém
Nguyén Vin Hiép, Nguyén Bui Phong, Pang Hong Nhw, L Thi Tuyét,
Nguyén Thi Hoan va Ngb Tién Giang
Vién Khoa hoc Khi twong Thily vin va Bién dbi khi hau

ai bdo nay trinh bay két qua mé phong va du tinh s6 ngay nang néng cho khu vuee Viét

BNam bang mé hinh cIWRFE. Ngudng ndng néng ciia mé hinh dwoc xdc dinh dia vao

phdn vi quan trdc ciia nguéng ndng néng nhiét do cwe dai ngay > 35°C tai 65 tram

quan trdac khi twong bé mdt ciia Viét Nam thoi ky 1986-2005. Ngudng ndng néng ciia mé hinh tai
méi tram sau dé dwoe ding dé tinh so ngdy ndng néng trong tuwong lai.

Két qua di tinh cho thdy, vao giita thé ky 21, theo kich ban trung binh RCP4.5, s6 ngdy ndng
nong trung binh nam tang phé bién 20-40 ngay so véi thoi ky co s 1986-2005 trén hau hét pham
vi ca nuée. Theo kich ban cao RCPS.5, s6 ngay ndng néng ting phé bién 30-60 ngay trén pham vi
cd nueée, pho bién 30-40 ngay doi véi cac vimg khi hdu phia Bdc, phé bién 50-70 ngay doi véi cdc
viing khi hdu phia Nam. Theo ca hai kich ban RCP4.5 va RCP8.5, vao giita thé ky 21, s6 ngay ning
nong & cdc ving khi hdu phia Nam tang nhanh hon so véi cdc viing khi hdu phia Bdc.

Tir khéa: Dy tinh khi hdu, ndng néng, cIWRF

1. Gi6i thiéu

Trong nhiing thap ky gan day, nhiing thay
ddi ctia cuc doan khi hau d nhan duoc su quan
tam nghién ctru ctia nhiéu nha khoa hoc trong
va ngoai nudc do nhirng anh hudng tiéu cuc dbi
v6i moi trudng va con ngudi. Nang nong 1a mot
trong nhiing hién tuong cuc doan khi hau xay
ra trén hau hét cac vung khi hau Vi¢t Nam, néng
nong gay tac dong x4u t6i nhiéu linh vuc san
xuat va doi sdng. Theo chi tiéu hién dang ap
dung tai Trung tam Dy bao khi tugng thuy van
Trung wong, mot dot néng néng xuat hién trén
mot khu vue nao d6 néu mot nira sé tram trd 1én
trong khu vuc d6 c6 nhiét d¢ cuc dai ngay (Tx)
> 359C va d6 am twong d6i (RH) < 55% va xuit
hién tir hai ngay trd 1én. Mot chudi ngay nang
nong c6 xen k& mot ngay chua dat tiéu chuan
nang néng nhung trong ngay dé co it nhat mot
ntra s tram c6 Tx xap xi 35°C va RH < 55%
van dugc xem 1a méot dot néng noéng lién tuc
[10]. Theo bao céo lan thir 4 cua IPCC (AR4,
2007), ngay nang nong dugc xac dinh khi nhiét
do cuc dai > 35°C [6]. Trong nghién ciru nay
nang nong duogc xac dinh theo phuong phép cia
IPCC.

TAP CHi KHi TUQNG THUY VAN

M6 hinh cIWRF (Climate WRF model) dugc
phat trién cho muc dich du bao va dy tinh khi
hau trén co sé mo hinh WRF (The Weather Re-
search and Forecast) cua My. M6 hinh cIWRF
duogc nhidu t6 chirc nghién ciru quéc té va trong
nudc st dung lam cong cu du bao va dy tinh khi
hau. M6 hinh nay da dugc ung dung trong du
an CORDEX (The Cordinated Regional climate
Downscaling EXperiment) thugc Chuong trinh
nghién ciru khi hau thé gigi (WCRP) cia T6
chire Khi twong Thé giéi (WMO) phéi hop ciing
v6i hon 30 t6 chirc nghién ctru khac nhau. Dy
an da mo6 phong khi hau, xay dung cac kich ban
khi hau cho hau hét cac khu vuc trén thé gidi
nhu chau Au, chau Uc, chiau Phi, Nam My,
ving Pong va Trung tdm chau A,...[11].

Gao va cs (2012) ing dung mo6 hinh WRF
v6i do phan giai cao du tinh ning nong cho khu
vuc Bic My; két qua cho thdy, theo kich ban
RCP8.5 vao giai doan 2050-2059, ning néng
tré nén nghiém trong hon & hau hét cac khu vuc
phia dong nudc My [8]. Maule va cs (2013) st
dung 2 mo6 hinh WRF va Earth-Hirham5 dy tinh
nang néng cho khu vue Bac chau Au cho thay,
ti 18 xuat hién ning nong & khu vuc nay ting 1én

Ngudi doc phan bién: TS. Lwong Tuin Minh
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va cac dot ning nong s& kéo dai hon trong
tuong lai [5].

O Viét Nam, nhirng nim gan day da c6 mot
s6 két qua nghién ctru vé mirc d6 va xu thé bién
d6i ctia nang nong. Phan Vian Téan va cs (2010)
d3 nghién ctru s ngay nang nong dua trén sd
liéu quan tric ciia mot s6 tram dai dién cho céc
vung khi hau cua Viét Nam thoi ky 1961-2007.
Két qua cho thay, hién twong ning ndng & cac
ving khi hau phia Bic ting dan tir Bic vao
Nam, & cac ving khi hau phia Nam lai ting dan
tir Nam ra Bic va mién Trung 13 trung tdm ning
nong cua ca nudce [4].

Cac két qua dy tinh s6 dot néng nong cho
Viét Nam bang moé hinh CCAM va mé hinh
PRECIS cho thiy, s6 ngay ning nong cé xu thé
tang trén quy mo ca nudc trong thé ky 21, ting
nhanh dang ké & cac khu vuc Déng bﬁng Bic
Bo, Nam Trung B¢ va Nam B¢ [2, 3].

Céc nghién ctru trude day ¢ Viét Nam xac
dinh néng nong tryc tiép tir gia tri mo phong
nhiét 6 ciia mo6 hinh. Theo cach tiép can nay,
néu mo hinh ¢6 xu thé mé phong nhi¢t do thién
thap, viéc xac dinh s ngdy nang néng & mot sb
tram s€ khong thé thuc hién dugc. Dé khic phuc
han ché trén, trong bai bao nay chung toi sir
dung phuong phap xac dinh néng néng cua mo
hinh theo phén vi quan tric cua ngudng ning
nong tai cac tram.

2. Phuong phap va sé liéu nghién ciru

2.1. Phwong phap xac dinh ning néng

Ngudng ning néng mé hinh cIWRF dugc
x4c dinh tir phan vi quan tric (percentile) ciia
ngudng nang noéng (Tx >35°C) [7, 9]. Cac budc
tinh toan nhu sau: 1) Tir s liéu quan tric Tx tai
65 tram, xac dinh phan vi quan tric ciia ngudng
35°C tai 65 tram d6 (P35); 2) Noi suy s6 lidu
nhiét do Tx cua mé hinh vé vj tri 65 tram; 3)Tu
phan vi quan trac P35 cua 65 tram, xac dinh
nhiét dd Tx ctia mo6 hinh tai 65 tram c6 gia tri
bang P35 twong tng, dugc gia tri nhiét d6 T35
tai 65 tram do6. Gia tri T35 tinh duoc la ngudng
ning nong ciia md hinh twong Gmg tai 65 tram
do.

NGHIEN CUU & TRAO DOI

2.2. Ciu hinh mé hinh va thiét ké thi
nghiém

Mo hinh cIWRF chay véi 2 mién tinh 16ng
nhau. Mién tinh 1 (d01) v&i dd phan giai 90 km
bao gom 58x54 diém nit ludi, bao phu tir 9°S-
32,5°N, 87-134°E. Mién tinh 2 (d02) v&i do
phan giai 30 km, bao gdm 69x90 diém nut ludi,
bao phu trén pham vi tir 3,5-27°N, 97-126°E
(hinh 1), trén 27 muc thang dung.

Céac so d6 tham s6 hoa vat 1y sir dung bao
gdom: So d6 tham sb héa vi vat Iy WRF Single-
Moment 3-class; So d6 tham s6 hoa birc xa song
ngan, song dai CAM va so d6 tham s6 hoa doi
luu Old Kain-Fritsch.

S6 liéu GCM theo CMIPS ctia mé hinh khi
quyén toan cau Nauy (NorESM), do phén giai
2,5 x 1,8947 d6 kinh vi dugc sir dung lam diéu
kién ban dau va diéu kién bién cho mé hinh
cIWRF. Thuc hién mo6 phdong khi hau hi¢n tai va
du tinh tuong lai cho khu vuc Viét Nam va phu
can, thoi ky mé phong 2006-2100 theo hai kich
ban RCP4.5 va RCP8.5. Két qua md phong cua
md hinh cIWRF dugc ndi suy vé céc diém tram
quan trac.

S6 liéu Tx cia 65 tram quan tric thoi ky
1986-2005 dugc sir dung dé danh gia kha niang
moé phong va xac dinh ngudng ning néng cia
mo hinh.

3. Két qua va thao luin

3.1 Xac dinh nguéng ning néng ciia md
hinh cIWREF tir s6 liéu quan tric

Két qua xac dinh s6 ngdy ning nong tir sb liéu
quan tric trén hinh 2a cho thiy, s ngay ning
noéng phd bién 15-25 ngay & cac ving khi hau
Tay Bic (TB), Pong Béc (PB), Pong bang Bic
Bo6 (PBBB), nhiéu nhat 1én dén 40 ngay ¢ tram
Yén Chéu va thdp nhét dudi 5 ngay & cac tram
Vin Ly va Son La. O Béc Trung Bo (BTB), s6
ngiy ning néong xuat hién nhidu hon so véi 3
vung khi hau phia Béc, pho bién 40 - 60 ngay,
nhiéu nhat trén 80 ngay (Tuwong Duong, Nam
Poéng) va it nhat dudi 25 ngay (Quynh Luu,
Thanh Hoa). O Nam Trung By (NTB), 5O ngay
ning noéng pho bién tir 40 - 50 ngay, nhiéu nhat
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trén 70 ngay (Ba To) va it nhat duéi 5 ngay (Nha
Trang, Phan Thiét). O Tay Nguyén (TN), sb
ngay ning néng bién dong kha manh giita cac
tram trong vung, trén 50 ngay ¢ A Yun Pa va
dudi 5 ngay xudt hién & nhimg noi c6 dia hinh
cao nhu Pleiku va Bik Té. O Nam Bo (NB), sb
ngay nang nong thap, phd bién dudi 10 ngay.

Két qua tinh phan vi cta ngudng ning nong
clia cac tram trén ca nude (hinh 2b) cho théy, cac
ving khi hau phia Béc phd bién tir 92 - 96%, trén
96% & mot s tram nhu Dién Bién, Son La (TB),
Phu Lién, Van Ly (PBBB). O Bic Trung B9,
Nam Trung Bo pho bién tir 85 - 90%, cao nhat
trén 98% ¢ tram Nha Trang, Phan Thiét va thap
nhat dudi 80% o tram Tuong Duong va Nam
Pong (BTB). O Tay Nguyén va Nam Bo pho
bién trén 94%, riéng tram A Yun Pa (TN) dudi
85%.

Ngudng ning néng ciia mod hinh xac dinh
dugc tir phan vi ngudng ning ndng clia quan tric
tai cac tram trén hinh 2¢ cho thiy, ngudng ning
nong ciia mo hinh phd bién tir 32 - 33°C dbi véi
cac vung khi hiu phia Bic va Nam B6. O Nam
Tay Nguyén va Nam Trung Bo phd bién 30 -
31°C. Tir ngudng nang néng ctia md hinh c6 thé
thdy rang, mo hinh cIWRF mé phong nhiét do
cuc dai thap hon so véi gia tri quan tric trén
pham vi cd nudc, dac biét la cac vung Tay
Nguyén va Nam B9.

3.2 Két qua du tinh twong lai s6 ngay ning
nong tai tram tir mo hinh cIWRF

V6i kich ban phat thai trung binh thip
RCP4.5, vao giita thé ky 21 (2050), s ngdy ning
néng tang 20 - 40 ngay so voi thoi ky co sd 1986
- 2005 trén da sd cac tram cta Viét Nam. O cac
ving khi hau phia Bic, sb ngay nang nong ting
phé bién tir 20 - 30 ngay, trén 40 ngdy & cac tram
Hué, Nam Poéng va dudi 15 ngdy & cac tram
Lang Son, Thai Binh. O cac ving khi hau phia
Nam, s6 ngay ning nong tang nhanh hon so véi
cac ving khi hau phia Bic (hinh 3a).

Vi kich ban phat thai cao RCP8.5, vao gitra
thé ky 21, trén da sb cac tram cua Viét Nam, sb
ngdy ning nong trung binh nim ting 30 - 60
ngdy so véi thoi ky co s¢ 1986-2005. O cac ving
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khi hau phia Bic, s6 ngay nang noéng ting phd
bién 30-40 ngay, trén 40 ngay & cac tram Lai
Chéu, Yén Chau (TB); Hué, Nam Pong (BTB).
O cac vung khi hau phia Nam, s6 ngay ning
néng ting phd bién 50-70 ngay; trén 70 ngay &
cac tram Quy Nhon, Tuy Hoa (NTB), A Yun Pa
(TN); trén 90 ngay & Ca Mau, Can Tho (NB).
Riéng céac tram Pleiku (TN) va Viing Tau (NB)
¢6 sb6 ngay ning nong tang it nhat, dudi 15 ngay
(hinh 3b).

Sy ting manh vé sb ngay ning nong & khu
vuc phia Nam trong tuong lai & ca hai kich ban
phat thai c6 thé do nén nhiét d6 khu vuc nay gan
v6i ngudng ning néng, khi nhiét d¢ tang 2-3°C,
mot luong 16n s6 ngdy gan ngudng s& dat toi
nhiét d6 ning nong 35°C.

4. Két luan

S6 ngay ning nong tir s6 lidu quan tric trung
binh thoi ky 1986 - 2005 ¢ Viét Nam pho bién tir
20 - 40 ngay, nhiéu nhét trén 60 ngay & Béc
Trung B6 va it nhat dudi 15 ngay ¢ khu vire Nam
Bo.

Két qua phan tich kha nang mé phong va du
tinh twong lai s6 ngay ning néng trung binh nim
cho khu vue Viét Nam b'fmg mo hinh cIWRF cho
thay, mé hinh mo phong Tx thap hon so v6i quan
tric trén tit ca cac tram cua Viét Nam. Ddi véi
céc vung khi hau phia Bic (TB, DB, DBBB,
BTB), m6 hinh mé phong thip hon khoang 2-
3°C va mé phong thdp hon 3 - 5°C ¢ cac ving
Nam Trung B6 va Tay Nguyén.

Vao gitta thé ky 21, theo kich ban trung binh
RCP4.5, s6 ngay niang néng trung binh nim ting
pho bién 20 - 40 ngay trén da s6 cac tram cua
Viét Nam, trén 40 ngay ¢ cac tram thudc cac
vung khi hau phia Nam. Theo kich ban cao
RCP8.5, s6 ngay nang nong tang phd bién 30 -
60 ngay trén phan 16n 1anh thd ca nudc, phd bién
30 - 40 ngay dbi voi cac ving khi hau phia Bic
va 50 -70 ngay ddi v6i cac ving khi hau phia
Nam. Nhu vy, vao gitra thé ky 21, s6 ngay ning
nong cua cac vung khi hau phia Nam tang nhanh
hon cac ving khi hau phia Bic theo ca hai kich
ban RCP4.5 va RCPS.5.
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Hinh 1. Mién tinh ciia mé hinh cIWRF
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twong vmg (b); Ngueong ndng nong ciia mé hinh clWRF (c), thoi ky 1986-2005
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Hinh 3. Dy tinh bién d6i s6 ngay ndng néng trung binh ndm tai cac tram thoi ky giita thé ky 21 so
voi thoi ky 1986-2005, theo kich ban RCP4.5(a) va RCPS.5 (b)
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Projection of heat waves over Vietnam by using clWRF model

Pham Quang Nam, Vu Van Thang, Truong Ba Kien, Mai Van Khiem
Nguyen Van Hiep, Nguyen Bui Phong, Dang Hong Nhu, La Thi Tuyet
Nguyen Thi Hoan and Ngo Tien Giang
Institute of Meteorology, Hydrology and Climate Change (IMHEN)

Abstract: This study presents verification and projection of heat waves for Vietnam by cIlWRF
model. Heat wave threshold of the model is determined based on the observation percentile of heat
wave threshold from observed daily maximum temperature at 65 meteorological stations for the pe-
riod from 1986 to 2005. Heat wave threshold of the model at each station is applied to calculate the
number of hot days in the future.

Projection in the middle of the 21st century for Vietnam shows that under the medium scenario
RCPA4.5 the number of hot days increases from 20-40 days compared to the baseline period (1986-
2005). Under high scenarios RCPS.5, the number of hot days increases about 30-60 days averag-
ing over Vietnam. It is about 30-40 for Northern Vietnam and 50-70 days for the Southern Vietnam.
Key words: climate projection, heat wave, cI[WRF.
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DPANH GIA XU THE HIEN TUQNG NANG NONG
O KHU VU'C BAC TRUNG BQ TRONG PIEU KIEN
BIEN POI KHI HAU

Pang Van Trong va Vil Ngoc Linh - Trung tam Mang luéi Khi tugng Thuy van va Mai truong

rén co so tinh toan cac dac trung cua hién tuong ncfng nong dya trén bo 56 lidu nhiét
d¢ khéng khi téi cao ngay Tmax (°C) giai doan 1961 — 2014 ciia cdc tram khi tiwong dién
hinh ciia khu viee Bac Trung B¢. Bai bdo trinh bay két qua xu thé cia cac ddic trung

ndng noéng nhuw: Ngay bdt dau miia nang néng, ngdy két thiic mia ndng néng, dé dai miia ndng
néng, tan sé nhip ndng néng, cwong dé ndng nong. Két qua cho thdy, sw bién doi cic ddc trung cé
xu thé cwe doan hon, diéu nay phit hop véi xu thé gia ting cdc hién twong thoi tiét cwe doan trong

boi canh bién doi khi hau.

Tur khoa: Bien doi khi hdu va nang nong, xu the nang nong, nang nong o Bdc Trung Bo.

1. Pat van dé

Niam tron trong vung ndi chi tuyén, 1a noi
giao tranh cta cac hé théng gié mua dién hinh
nhat trén thé giGi, sy twong téc giira hoan luu gio
mua va kiéu dia hinh ddi nti chay doc tir Bac
xuéng Nam d3 tao cho Viét Nam mot kiéu khi
hau c6 mot khong hai trén thé gid1, voi dién tich
nho bé (trén 3 triéu km?) nhung duoc chia tdi 7
vung khi hau cé cac dac tinh khac nhau.

Vi vi tri dia ly giap bién, lai ndm & khu vuc
¢6 nhiéu trung tam khi ap quy moé 16n tac dong,
hang nam Viét Nam phai chiu rat nhiéu cac loai
hinh thdi tiét cuc doan tac dong, cac hién tugng
nhu bdo, mua 16n, rét dam rét hai, néng nong,
han hén, ngap lut,... gy ra rat nhiéu thiét hai vé
kinh té va tinh mang con ngudi. Trong khi do,
tac dong cuia bién ddi khi hau 1am cho dién bién
ctia cac loai hinh thoi tiét cuc doan tré nén phuc
tap, cuong do va $6 luong tang lén, su xuét hién
khong con tuan theo quy luat mua.

Bic Trung Bo 1a khu vuc ¢ kiéu khi hau
khéc nghiét nhét & Viét Nam, vao mua dong do
chiu anh huéng cua gié mua dong bic gay ra
hién tuong rét dam, vao mua he lai tré thanh
“chao lua”, véi hién tugong phon lam cho khu
vuc nay han han nghiém trong trong mua he.

2. Phuong phap nghién ciru va ngudn so liéu

2.1. Phuong phap xac dinh cac dic trung
niang néng

- Ngay c6 nang néng: Tmax > 35°C

Ngudi doc phan bién: TS. Lwong Tuin Minh

- Ngay bat ddu mua néng: La ngay dau tién
trong chudi s6 liéu xuét hién hién tuong nong.

- Ngay két thuc mua nong: La ngay cudi cung
trong chudi s6 liéu con xuét hién hién tuong nong.

- Thoi gian kéo dai mua nong: La khoang thoi
gian tir ngdy bat dau dén ngay két thuc

- Nhip ning néng: La sb lan chuyén tiép tir
dot ning nong sang ngay khong nang nong.

- S6 ngay c6 nang néng: La tong sd ngay co
nhiét 36 Tmax > 35°C ctia m4t nam.

Sau khi xac dinh dugc cac dac trung da lya
chon ¢ trén, st dung phuong phap hdi quy tuyén
tinh bac nhat Y = ax + b dé danh gia xu thé bién
d6i ctia cac dic trung trén.

2.2. Nguon s liéu

S6 liéu dung dé tinh toan 1a chudi s6 liéu nhiét
dd cuc dai ngay cua cac tram khi tuong: Tuong
Duong, Vinh, Huong Khé, Ky Anh, Pong Héi
va Tuyén Hoéa giai doan 1961—- 2014

3. Két qua thao luin

3.1. Ngay bit dau ning néng

Hinh 1 14 d6 thi m ta ngay bat diu ning néng
giai doan 1961 - 2014. Tram Tuong Duong c6
ngay bat dau ning nong som nhét vao ngay thir 14
ctia nam 1998. Tram Vinh ¢ ngiy bt dau nang
noéng mudn nhét vao nam 1963 (ngay thir 151).
Tt ca cc tram déu co xu thé ngay bt dau nang
noéng som, hay néi cach khac ngay bat dau ning
nong cang ngiy cang xuét hién sém hon.
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Hinh 1. Ngay bat dau xudt hién ncfng nong giai dogn 1961 - 2014

3.2. Ngay két thiic ning néng

Bién dong ngay

két thic ning néng giai doan

1961 - 2014 dugc mo ta trén hinh 2, theo d6 tram
Twong Duong c6 ngay két thiic nang nong mudn
nhat vao ngay thir 341(nim 2002); tram Vinh c6 ngay
két thiic ndng néng som nhat vao ngay thir 188 (nim

Tit ca cac tram c6 xu thé ngay két thuc néng
néng mudn, hay noi cach khac ngay két thuc
nang nong ¢ xu thé ngay cang dich chuyén vé
cubi nam. So v&i ngay bét dau nang nong thi toc
d6 dich chuyén 1a gin nhu nhau véi muc trung
binh khoang gan 22 ngay trong 52 nam (hinh 2).

1995).
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Hinh 2. Ngay két thiic ning néng giai doan 1961 - 2014




3.3. Dby kéo dai mua nong

Thoi gian kéo dai mua néng nong tai 6 tram
ngay cang ting tir nim 1961 dén 2014. Nhan
dinh trén dugc thé hién qua xu thé tuyén tinh trén
hinh 3 v&i muc tang khoang hon 38 ngay trén 50
nam. Riéng tram Huong Khé nam 1992, 2002 va
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2004 khong c6 nang nong. Nhitng nim c6 mua
ning néng dai nhat déu & dau va cudi giai doan,
vao cac nam 1968, 1998, 1999, 2002, 2012, 2010
dac biét nam 1998 tai tram Tuong Duong co
mua ning nong kéo dai cuc dai v6i 322 ngay
tuong duong véi hon 10 thang.
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Hinh 3. Bé kéo dai mia ndng néng giai doan 1961 - 2014

3.3. So nhip niing néng

S6 nhip ning néng chinh 1a s6 1an chuyén tir
ngdy ning néng sang ngiay khong ning nong
trong mua ning néng. S6 nhip 1a sé nguyén co
gi4 tri véi khoang dao dong tir 0 dén % sb ngay
clia muia nang nong, gia tri s nhip cang 16n tinh
lién tuc cia nang nong cang kém hay noéi cach
khac ning néng cang hay gian doan. Trong giai
doan 1961 - 2014, s6 nhip ning néng c6 xu thé
tang, cuc dai s nhip 32, 32, 31 tuong tmg vio
cac nam 2002, 2009, 1999 tai tram Tuong
Duong va Tuyén Hoa (nhimng nam dau va giai
doan cubdi). Cuc tiéu sé nhip vao nhitng nim
1963, 1971, 1984 tuong ting voi 6, 6, 7 nhip
(nhitng nam gitra va giai doan déu). Pac biét

nam 1992, 2002, 2004 tai tram Huong Khé
khong hé c6 nang nong (hinh 4).

3.4. SO ngay c¢6 ning néng

Hinh 5 1 d6 thi mo ta s6 ngdy c6 nang nong
giai doan 1961 - 2014 tai cac tram. Nam 1992,
2002 va 2004 tai tram Huong Khé co thé thiy
khong c6 ngay nao c6 nang noéng, do ciing 1a cac
nam nam trong khoang thoi gian gan day. Nam
c6 s6 ngay nang néong nhiéu nhat 1a nam 1986
v6i 122 ngay tai tram Twong Duong. Xu thé s6
ngdy c6 nang ndng trong nam ting voi muc ting
tuong d6i nhanh, trung binh khoang hon 17 ngay
trong 52 nam.
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4. Két luan

Sy 4m 1én toan cau dang dién ra va ting
nhanh hon trong nhimng thap ky gan déy, trong
khoang 50 nam gan day toc do ting nhiét do 1a
0,13 + 0,03°C/thap ky, trong khuon kho nghién
ctru cling chua thé két ludn mét cach chinh xac
liéu bién d6i khi hau c6 tac dong toi cac dic
trung ning néng hay khong, nhung qua nghién
cuu phan tich s6 liéu Tx cua cac tram néu trén
thi rd rang cam nhan dugc mat s6 dau hiéu néng
nong trong khu vuc Bic Trung Bo c6 dau hiéu
bién d6i ddi voi mot sé ddc trung nhu: ngay bat
dau, ngay két thic, thoi gian kéo dai dot, s6 nhip,
s6 ngay co nang nong. Vi nhiing tinh toan ban
dau d6i voi mot s6 dic trung néu trén trong giai
doan 1961-2014, ¢6 thé rat ra mot so két luan
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sau:

Thoi diém bét diu ning néng ngay cang dén
s6ém hon, thoi diém két thuc ngay cang dén
muon hon, xu thé thoi gian ning nong kéo dai
hon. Mirc do tang ngay bat dau va kéo dai ngay
két thuc twong duong nhau.

S6 ngay c6 ning noéng ngay cang ting, trung
binh dot ning nong ngay cang ting 1én.

C6 vé nhu tinh lién tuc clia ndng nong trong
khu vuc rit bat thuong trong giai doan cudi. Xu
thé tang, giam s6 nhip ning nong khong rd rang
trong cd giai doan.

S6 ngay co cudng do nang nong gay git ting
manh hon vé& giai doan cudi. Co thé noi cudng
d6 nang nong ngay cang cuc doan hon.
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ASSESSMENT OF HEATWAVE IN CONDITIONS OF CLIMATE
CHANGE IN THE NORTH CENTRAL VIETNAM

Dang Van Trong and Vu Ngoc Linh - Hydrometeorology and Environment Network Center

Astract: Based on calculations of the characteristics of the phenomenon of heat based on the air
temperature daily Tmax (° C) from 1961 to 2014 of the typical stations in the North Central Vietnam.
This paper presents the results of the typical trend heat such as heat season start date, heat season
end date, heat season length, frequency rhythms heat, heat day number. The results showed that the
characteristics change with more extreme trends, which is consistent with the trend of increasing ex-
treme weather events in the context of climate change.

Keyword: Climate change and heat event, trend of heat event, heat event in North Central Viet-
nam.
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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 Hung, Nguyén Thi Thu Huyén va Vii Pinh Cuong
Vién Khoa hoc Thuy lgi Viét Nam

a sau khi cdc ho chira hoat ddng, bai bdo tim ra su thay doi vé cdc ddc trung thiy van,

Trén co' 5o cac phan tich so liéu thuy van bun cat trén luu vuc song Ma giai doagn truoc
v

buin cdt khi cdc ho di vao van hanh. Két qua cho thdy ho chira da lam quan hé luu lirong
- muec nwGe bién dong theo xu hwéng gidm thap doi véi cap leu lwong nhé va tang déi véi cdp hiu
liwong 16n. Piéu nay dan dén viéc khé ldy nwée trong mia kiét va suy giam thodt lii trong mua Iil.
Ngodi ra viéc giir bin cdt ¢ ho trén thwong lwu séng Chu sé gdy mat can bang bin cat dan dén xéi

phé bién long dan séng ha du sau ddp Cira Pat.

Tir khéa: Dién bién long dan, anh hwong ho chira, dic trng thity vin séng Ma.

1. Pit van dé

Viée xay dung cac hd chira trén thuong ngudn
h¢ thong song s& lam thay d6i trang thai can bang
ctia dong song do bun cat bi gir lai trén hd, dan
dén nhiing thay ddi trong dong chay bun cat va
cac van dé vé kiém soat 1ii, giao thong thuy,cip
nude tudi [8]. VAn dé thay ddi nﬁ”)ng do bun cat
dan t6i x6i 1ong dan ha du hé thong song di duge
nghién ctru cling da dugc nghién ctru ky ludng tir
rat som [2] va kéo theo 1a thay doi cac quan hé
thuy van ¢ ha du [7]. Nhitng nghién ctru nay
duoc thuc hién chu yéu ddi véi hé théng song
Hong sau dap thuy dién Hoa Binh.

Trong nhiing niam gan day, ving ha luu hé
thdng song Mi dang di mat vé6i tinh trang long
dan bi bién dong manh [4]. Bén canh su bién
dong long dan theo quy luat twong tac thiy thach
dong lyc ty nhién cua dong song, long dan hé
théng song con bi bién dong do tac dong xdy
dung hd Ctra Pat, Hua Na trén thuong nguén
song Chu di diéu tiét dong chay, khai thac cat
long séng. Do phu sa bi giit lai ¢ long hd nén
dong nude thiéu hyt phu sa gay x6i ha thp long
dan tir hd xa ra kéo theo cac quan hé thuy vin
cia dong chay ciing bién dong theo, ma dién
hinh Ia quan h¢ luu lugng - myc nudce bién dong
theo xu hudng giam thip dan dén kho 1ay nuéc
trong mua kiét va can tr¢ thoat 18 trong mua Ia1.
Bai bao gidi thiéu mot s6 két qua nghién ciu
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théng qua phan tich s liéu do dac ctia cac tram
thiy vin trén hé théng song Ma.

2. Tai liéu va phwong phap nghién ctru
2.1 Céc ho chira trén hru viee sdng Ma

Quy hoach bac thang thuy di¢n luu vuc song
M3 c6 tong cong 7 cong trinh thuy dién loi dung
tong hop trén dong chinh song Ma va 2 cong
trinh trén song Chu [5]. Tuy nhién hién nay cac
hd chua thuong nguén thuc chat méi c6 4 hd 1a
Cura DPat, ho Hua Na, Ba Thude 1, B4 Thuée 2
tham gia diéu tiét, trong d6 chii yéu 1a hd chira
Hua Na va ho Cira Dat (hoan thanh va di vao van
hanh tir nam 2010), cac thuy dién Ba Thudc 1 va
B4 Thudc 2 1a cac thiy dién cot nude thap nén
khong c6 hd tich nude ma dong chay dugc thao
qua dap gan nhu toan bo, hd Trung Son dang
trong qua trinh xay dung.

2.2 Tai liéu nghién ciru

Tai liéu phuc vu nghién ctru st dung cac dac
trung thuy van (muc nudc, luu luong), dac trung
ham lugng bun cat cua dong chay (bun cat lo
Itmg), thong s6 mit cat song trén toan hé théng
song Ma: Song Ma tir Cam Thuy vé dén ctra Héi,
song Chu tir ha luu dap Bai Thuong dén vi tri
nhdp luu véi song Ma tai nga ba Giang, song Lén
tir phan luu Ma- Lén ra dén ctra song phia bién
cta cac nam do dac tir 1999 dén 2014. S liéu
muc nudc, luu lugng, phu sa tai 7 tram thuy van

Nguoi doc phan bién: TS. Tran Duy Kiéu
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dugc duoc sir dung trong nghién ctiru gdm: Cira
Pat, Xuan Khanh (song Chu), Cam Thuy, Giang,
Hoang Tan (song Ma), Lén, Cu Thon (song
Lén). Cac tram phﬁn 16m ¢6 $6 liéu do myc nude,
chi ¢6 2 tram c6 s6 liéu do luu lugng la tram
Cam Thuy va Ctra Dat tuy nhién ciing c6 mot sb
nam bi dung do.

Vi b dir lidu néu trén va s6 lidu vé cac cong
trinh ciing nhu tinh hinh van hanh hé thong cong
trinh trén luu vuc, nghién ctru nay phan tich thay
d6i dac diém thity van do anh hudng cua diéu tiét
ho va bién dong 1ong din theo thoi gian tir trong
qua khtr t6i hién tai ctia hé thong song. Trong
nghién ctru nay da két hop cac phuong phap
phan tich, so sanh s6 liéu vé dia hinh, thuy van
theo thoi gian dé tich danh gia bién dong cac
quan hé thiy van, long dan qua cac thoi ki khac
nhau.

3. Két qua va thao luin

3.1 Bién ddng cac dic trung thiy vin vé
mue nwée va luu lwegng

Xem xét cac dac trung thuy van tai cac tram
quan trac thity van trén hé thong song Ma bang
cach phan tich thong ké s6 liéu muyc nude, luu
lugng thuc do va sanh gitra cac thoi ki trude khi
¢6 hd va sau khi ¢6 hd diéu tiét dé tim ra nhimg
bién dong cac dic trung thuy vin trén hé thong.
Mdc thoi gian dé so sanh 1a khi ho cira Pat trén
song bit dau van hanh ddy du (ndm 2010). Cac
thuy dién Ba Thude 1 va Ba Thudc 2 trén song
M3 1a thiy dién cot nue thdp nén anh hudng t6i
ché do dong chay khong nhiéu do d6 dé thuan tién
sanh chon 1a thoi diém trung véi thoi diém ciia hd
Cua Pat van hanh. Thuy di¢n Hua Na van hanh
nim 2013 nim phia thuong luu thuy dién Cua Dat
nén khong anh hudng tryc tiép dén ha luu ma anh
hudng gidn thong qua thuy dién Ctra Dat.

Ho6 Ctra Dat bt dau van hanh nam 2010. So
sanh duong qua trinh luu lwong trude va sau didu
tiét ho Cura Pat tai cac tram thuy van ha luu hd
dugc trinh bay trén hinh 1 thiy mot s diém sau:
Luu lugng cac thang mua kié¢t tir thang 11 nam
trude dén thang 5 nam sau, thoi ki ¢ ho diéu tiét
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déu tang so véi giai doan trudc khi co hd didu
tiét (khoang 14 - 43 m%/s). Trong khi d6 mua 1
tir thang 6 dén thang 10 dong chay xudng ha du
déu giam (7 - 73 m%/s) so v&i giai doan chua co
hd. Trude diéu tiét thoi gian nude 16n kéo dai
hon so véi khi ¢6 hd diéu tiét, diéu nay thé hién
kha niang diéu hoa va phan phdi lai dong chay
cac thang trong nim cua ho.

Muc nude tram Ctra Pat duoc chia lam 3 thoi
ki: thoi ki tir khi ¢6 s6 lidu (1980) dén nim 1999
- giai doan khi chua cai tao nang cao cao trinh
duong tran dap Bai Thuong (ndm 1999 da nang
thém 0,4 m cao trinh duong tran dap Bai Thuong
tor 16,8 m 1én 17,2 m). Thoi ki tor nam 2000 -
2009 1a thoi ki sau cai tao dap Bai Thugng va
trude khi van hanh hd Ctra Pat. Thoi ki tir 2010
dén 2014 1a thoi ky ho Cira Pat di vao van hanh.
C6 thé thay rang luu lugng dong chay tai tram
Cua bat thoi ki trudc va sau cai tao dap Bai
Thuong co ban khong thay ddi, tuy nhién muc
nude tai Ctra DPat lai gidm khoang 20 cm (hinh
2). Pap Bai Thuong cach tram Cira Pat xap xi
25 km, vi¢c nang cao ngudng tran thém 40 cm
chi gdy dang muc nudc cuc bd phia thuong luu
dap Bai Thuong vai km vi séng Chu c¢6 do doc
tuong dbi 16m. Nhu vay, sy dang myuc nudc cuc
bd thuong luu dap Bai Thuong kho cod thé anh
huong t61 muc nudce tai tram Cua Dat. Puong
muc nudc tai Cura Pat thoi doan tir 2000 - 2009
ha thép tir 7 - 45 cm v6i hau hét cac thang trong
nam so voi thoi ki trude khi cai tao dap vi mot ly
do nao d6 ma nhém tac gia cua bai bao chua ly
giai dugc.

D6 thi muc nude tai tram Xuan Khanh trén
song Chu (hinh 3) cho théy: muyc nudc trung
binh thang thoi doan sau khi c6 hd Cira Pat van
hanh déu giam so v6i muc nudce trung binh thang
thoi ki trude ¢o hd (tir 17 cm dén 76 cm tiy timg
thang) mac du luu lugng thoi ki mua kiét sau khi
c¢6 ho tang. Piéu nay c6 thé do anh huong cia
1ong song bi ha thap [4] dd anh hudng dén sy ha
thap muc nude 1ong song mic du luu lwong dong
chay giai doan sau hd c6 ting hon trude khi co
ho.

TAP CHI KHi TUQONG THUY VAN
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Myrc mrdre trung binh théinz tram
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Hinh 1. Muc nuée TB thang tram Cira Dat
(s. Chu) thoi Ki trwée va sau khi ¢6 ho Cira Dat
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Hinh 3. Muc nuwée TB thiang tram Cim Thiy (s.
Ma3) thoi ki trwde va sau khi cé thiy dién Ba

Trén thuong ngudn song Mi, luu luong va
muc nude tram Cam Thiy khong c6 bién doi
nhiéu (hinh 4, hinh 5) so véi thoi ki truéc trong
hau hét cc thang trong nam trir thang 8 (do nim
2012 thang 8 ¢6 i twong dbi 16n dan dén gia tri
trung binh trong may nim gan day 16n), diéu nay
chtng t6 cac hd thuong ngudn séng Ma chua co
diéu tiét dang ké nao.

Muc nudc trung binh thang mua 1l tai tram
Giang trén song Mi (hinh 6) thoi doan sau hd
Ctra Pat van hanh giam hon so voi thoi doan
truée khi c6 hd nhidu nhit khoang 40 cm. Vao
mua kiét thi nguoc lai, myc nudc trung binh
thang mua kiét thoi ki sau khi ¢6 ho ting hon so
v6i thoi ki trude khi hd van hanh trong khoang
20 cm.

Anh huong diéu tiét cua hd thong qua bién
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Luru lwgmg nunde trung binh thing tram
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Hinh 2. Luu luwgng TB thing tram Cira Dat
(s. Chu) thoi ki trwée va sau khi c6 ho Cira Pat

Luu lwgng trung binh thing tram
Cém Thiy
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Hinh 4. Luu lwgng TB thing tram Cira Dat (s.
Chu) thoi ki truée va sau khi cé thiy dién Ba

dong muc nudc duoc thé hién kha rd d6i voi cac
tram Giang va Quang Chau trén song Ma mac
du cac tram nay bi anh hudong manh cua thuy
triéu tir bién (hinh 6, hinh 7). Khi c6 hd diéu tiét
muc nude mua kit tai cac tram nay tang ro rét
trong khi d6 myc nudc mua 1 thay d6i khong
nhiéu.

Cac tram Lén va Cy Thon trén song Lén, anh
hudng ctia hd ddi véi cac tram nay khong thay rd
rét (hinh 8, hinh 9) va khong c6 quy luat nao.
Muc nudc ca nam thoi ki gan ddy cia tram Lén
déu giam so voi thoi ky trude trong khi do sy
bién dong muc nudc cua tram Cy thon chi thay
d6i chi yéu trong mua lii. Su thay d6i khong co
quy luét cua cac tram trén song Lén la do céc
tram nay anh huong chu yéu cia thiy triéu hon
13 anh hudng cua cac hd thuong ngudn.
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Hinh 5. Muc nwéc TB thang tram Xuin Khanh
(s. Chu) thoi ki truwée va sau khi ¢6 ho Cira Pat

Mure nurde trung binh thiang tram Lén
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Hinh 7. Muc nwéc TB thang tram Lén (s. Lén) thoi
Ki truée va sau khi c6 ho Cira Pat

Muy¢ nwde trung binh thing tram
Quing Chiiu

i
tn

—— TE|955-200%

4=
-

tn

== TR0 12004

T

Muyre murdc (_-:_m}

("

| ] 3 4 i ﬁ]’hingh 9 11 12

Hinh 9. Muc nwéc TB thang tram Quang Chau
(s. Ma) thai ki truwée va sau khi ¢6 ho Cira Pat

3.2 Bién dong quan hé Q-H tram tai mot
s0 tram thity viin

Duéi day phan tich quan hé Q-H tai Cam
Thity va Cira Pat nhdm xem xét anh huong ciia
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Hinh 6. Muc nuéc TB thang tram Giang (s. M3)
thai ki truwée va sau khi ¢6 ho Cira Pat

Muyre nwrdre trung binh thing tram
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Hinh 8. Muc nuéc TB thang tram Cu Thén (s.
Lén) thoi ki truée va sau khi ¢6 ho Cira Pat
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Hinh 10. Puong quan hé Q-H tram Cim Thiiy thoi

Ky trwéc va sau van hanh hé Ba Thuée 2, khéi
cong ho Trung Son

bién dong 1ong din dén quan hé nay qua cac thoi
ky.

Bién dong quan h¢ Q-H tai tram Cam Thuy
trén song Ma:

TAP CHI KHi TUQONG THUY VAN
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Vé tong thé duong quan hé Q-H tai tram Cam
Thuy (song Ma) gitra 2 thoi ky trude khi ¢6 ho
Ba Thudc 2 va hd Trung Sonva sau khi ¢6 hd
khong c6 thay doi nhiéu:

- V6i cép luu lwong nhod hon 400 m*/duong
quan hé Q-H thoi ki sau (2011 - 2014) thép hon
thoi ky trude (1995 - 2000), tuy nhién khong
nhiéu (16n nhat khoang 10 cm).

- Véi cap luu lugng tir 400 - 3050 m¥/s thi
duong quan hé Q-H tram Cam Thuy duong nhu
khong c6 sy thay doi. Con lai véi cap luu lugng
16n hon 3050 m?/s thi duong quan hé Q-H thoi
ky sau c6 xu thé thap hon thoi ky trude (muc
nudce thoi ky sau thdp hon thoi ky trude vai chuc
cm, hinh 10).

Bién dong quan hé¢ Q-H tai tram Ctra Dat trén
song Chu:

Nhin chung duong quan h¢ Q-H tai tram Ctra
Dat trén song Chu vao mua kiét gitra 2 thoi ky
truge khi ¢6 hd va sau van hanh hd Cua Dat
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Hinh 11. Quan hé Q-H mua kiét tram Cua Pat
trieoe va sau van hanh ho

3.3 Thay d6i van chuyén phu sa, bun cat

Trén luu vuc song Ma, tai liéu vé ham luong
phu sa rat it (s6 luong tram quan tric ham luong
phu sa it, quan tric khong lién tuc). Trén song
Chu, tai tram Cura Dat khong co s6 lidu quan tric
phu sa, tram Xuan Khanh chi co s6 lidu tir nam
1965 - 1981; trén song Ma tram Cam Thay c6 s6
liéu quan trac phu sa tir 1959 - 2014 (tir 1977 dén
2003 khong quan trac). Véi tinh hinh sé ligu
thiéu nén viéc so sanh lugng thay d6i nong do
phti sa gitra thoi ky trude khi co ho chira va sau
khi ¢6 ho chira 1a rat khé khin. Ngoai ra, trong
nghién ctru con st dung sb liéu bun cat hai dot
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(hinh 11) khong c6 thay dbi nhiéu:

- O cip luu lwong nho hon 200 m¥/s thi dudng
hé Q-H cua thoi ky 2010 - 2014 (sau khi ¢6 ho
chtra Ctra Pat) xu thé thip hon so véi thoi ky
nam 1981 - 1999 (trudc khi co hd), tic 1a vaéi
cung mdt gia tri luu lugng nho hon 200 m?/s thi
muc nudc thoi ky nam 2010 - 2014 nhé hon muyc
nude thoi ky 1981-1999, muic chénh 1éch 16n
nhat 13 40 cm (dao dong tir 5 - 40 cm).

- Véi cap luu luong 16n hon 200 m¥/s thi
duong quan hé¢ Q-H thoi ky nam 2010 - 2014
(sau khi c6 ho chira) gﬁn nhu khong khac véi
duong Q-H cua thoi ky trude khi ¢6 hd tuy co
chénh 1&ch rét it (<10 cm).

Xu thé dudng quan hé Q-H trong mua li
trong 2 thoi ky duong nhu ngugce lai voi xu thé
duong mua kiét, thoi ky sau khi ¢6 hd chira ¢6 xu
thé thip hon 6 thoi ky trude, mirc chénh 1éch 16n
nhat khoang vai chuc cm (hinh 12).
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Hinh 12. Quan h¢ Q-H mua li tram Cua Dat
thoi ky trudc va sau van hanh ho

do miia 1ti va mua kiét nam 2014 (mdi dot do 5
ngay) dé tinh lugng bun cat cia timg mua va
tong lwong bun cat ca nam, cach tinh toan nay
¢6 d6 chinh xac khong cao nén viéc so sanh van
chuyén bun cat chi mang tinh tham khao.

Bién ddng bun cdt trén séng Chu qua so liéu
do dac:

Dé danh gia sy bién dong vé bun cat trén song
Chu, nghién ctru da phan thanh hai giai doan:
giai doan trudce khi c6 hd (tir 2009 tré vé trudc)
va giai doan sau khi c¢6 hd (sau nim 2010). Giai
doan trude khi co hd 1€iy sb liéu do phu sa tai
Xuan Khanh lam co s0, giai doan sau khi co hd
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do khong c6 s6 lidu do lién tuc ma chi co sd liéu
do 5 ngay/mua ctia ndm 2014 (mua ki¢t va mua
1%1). Két qua tinh toan tir cc s liéu do (ude tinh
lwong bun cat day chiém 20% lugng bun cat lo
limg) nhu bang 1, so bo ¢6 thé danh gia:

- Luong bun cat song Chu chuyén vé ha du
khong nhiéu: giai doan trude hd lugng bun cat
chuyén qua Xuan Khanh khoang 0,45 triéu
tan/nam, giai doan sau khi c6 hd lwong bun cat
chuyén qua Cira Dat khoang 0,27 triéu tan/nim
va dén nga ba Giang khoang 0,29 triéu tin/nim
(Xuan Khanh nam ¢ vi tri gitra Cira Dat va nga
ba Giang);

Bién dgng bin cdt trén song Ma qua sé liéu
do dac:
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Twong tu nhu song Chu, két qua tinh toan van
chuyén bun cat ¢ bang 2 cho thiy lugng bun cat
qua Cam Thuy chuyén vé ha du rit 16n va luong
bun cat gitra hai giai doan c6 su bién d6i dang
ké: giai doan truéc nim 2010 tinh trung binh
luong bun cat chuyén vé ha du qua Cam Thuy
dat khoang 3,4 tri¢u tAn/nam; giai doan sau nam
2010 lugng bun cat nam cd su gia tang so vdi
giai doan trudc, dat khoang 5 tri¢u tan/nam. Co
thé 1y giai nguyén nhén 13 do sy khai thac luu
vuc thuong luu 1am anh hudng téi tham phu thuc
vat gdy nén x6i mon luu vuc dan téi sy gia ting
bun cat vé ha du.

Bang 1. Lwong bun cat van chuyén tai cac tram theo mua trudc va sau khi co ho
tai cac tram trén song Chu

Trube khi ¢é h _ Sau khied hb
Thivi gian {50 ligu 1955-1981) {sd ligu de 2 dot nam 2014)
Cira Pat{tan) | Xudn Kharh (tan) | Cira Dat itén) Trude ngd ba Gidng/tan)
Mila il {-) 420,256 234,600 218,961
Muia kigt (- 33,859 37,192 49 824
Téng nam (- 454,115 27| B82 28R, TES

Bdng 2. Lwong phit sa vdn chuyén tai cdc tram theo mia trude va sau khi ¢6 ho
tai tram Cam Thuy trén song Ma

Thi gisa Cini doan (1959-2010) Giai dogn sau 2010
Cam Thiy (tin) Cam Thay (tin) (2011-2014)
Mua I 3,285,831 4,470,764
Mun kiét 177.032 355,711
Tﬁug nim 3,462,863 5026477

4. Két luan

Két qua phén tich thuy vin tai cac tram trén
luu vue da khang dinh dién bién long dan dic
biét giai doan sau nam 2008 la nguyén nhan
chinh gay nén bién dong cac dic trung thuy van,
quan h¢ Q-H dén viéc ha thép muc nudc theo
ting cap luu luong.

Thay d6i ché do thity vin, phu sa sé dién ra
sau khi xay dung cac hd chtra thuong ngudn, quy
mo cia nd phy thudc nhiéu vao mirc d6 can b@fmg
phtc tap giita dong chay va luong phu sa. Ho
chtra ¢6 tac dung cit 1d trong mua 1 vacip nude
trong mua kiét din dén kéo dai thoi gian cua

dong chay trung binh, diéu nay da duoc ching
minh qua phan tich s liéu thuy vin ha du song
Chu va séng Ma. Long song ha du hd Ctra Dat bi
suy thoai din dén thay ddi cac quan hé thay vin
(quan hé Q-H) theo hudng bt loi.

Dbi véi hé thong song Ma, ché d6 dong chay
da thay d6i dang ké. Hé théng hd c6 tac dung
tang dong chay vé ha du trong thoi ki mua kiét va
han ché dong chay trong mua lii. Tuy nhién viéc
tang dong chay trong mua ki€t & nhanh song Chu
1a nho nén chi giup cho viée lay nudc tudi cia
dap Bai Thuong thuan 1gi hon nhung n6 khong
du 1am tang muc nudc trén toan tuyén song Chu
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s0 v6i anh hudng cua sy ha thap day song do x6i
1ong dan. Viéc ha thap muc nude song Chu so
v6i thoi ki trude gy kho khan cho viée 14y nudce
& ha ngudn song Chu trong mua kiét.

Luong bun cat vé ha du ctia nhanh séng Chu
giam dang ké do bun cat bj gitr lai trong 1ong hd
chtra va day cling la nguyén nhan gay nén su x6i
pho bién 1ong dan song Chu doan ha luu do mat
can bang bun cat. Nguoc lai, xu huéng ting
luong bun cét trén nhanh song Ma lai dua ra cac
tin hiéu vé viéc thay ddi tham phu luu vuc
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thuong luu theo hudng bt loi din toi ting x6i
mon bé mat luu vue va can nghién ctru chi tiét dé
tim bién phap bao vé va phat trién bén virng luu
vuc bén nhanh song Ma.

Bai bao 13 két qua ctia mot phan nghién ciru
thudc dé tai “Nghién ctru danh gia tac dong cua
cac ho chua thuong ngudn dén bién dong long
dan ha du, ctra séng ven bién hé thong song Ma
va d& xudt giai phap han ché tac dong bat loi
nham phat trién bén viing”, ma s6: KC08.32/11-
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, Vu Dinh Cuong
Key Laboratory Of River and Coastal Engineering (KLORCE)-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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PANH GIA TIEM NANG SU DUNG KHOANG SET TU NHIEN
KHU VU'C MIEN PONG NAM BQ TRONG XU Li
NUOC THAI O NHIEM KIM LOAI NANG
Tir Thi Cam Loan®, Nguyén Kim Hoang®, Nguyén Xuin Doanh®,

Hoang Thi Thanh Thay®

O Tryong Pai hoc Tai nguyén va Méi truong thanh phd HO Chi Minh
@Trudng Pai hoc Khoa hoc Ty nhién thanh phd H5 Chi Minh

oang sét tu nhién trong do co kaolinite va montmorillonite da dwoc chiung minh la
nhitng nguyén liéu hdp phu rdt cé trién vong dé loai bé nhiéu chat 6 nhiém trong nirde

thai nhu kim loai nang, chat 6 nhiém hitu co va sinh hoc. Dya trén cac tai liéu tong

quan vé triv eong, thanh phan va chdt liong cia hai loai khodng sét néi trén, bai bdo tdp trung ddanh
gid kha nang sir dung hai khodng sét nay nhie la chat hdp phu tw nhién dé loai bé cdc kim loai ning

trong nuoc thdi.

Két qud nghién civu di cho thdy voi triv lwong kaolinite va montmorillonite, dic biét la kaolin-
ite, kha phong phii 6 khu viee Péng Nam Bo thi viée sir dung cdc nguyén liéu tir nhién néi trén la rat

kha thi. Tong cong cé 21 diém mé va 7 biéu hién khodng san kaolinite véi trit eong c6 thé khai théc

45 triéu tan. Doi véi montorillonite, triv lwong ciia riéng mé Gia Quy da dat 15 triéu tan. Tuy nhién,
do ham lwong kaolinite va montmorillonite twong doi thap so véi thé giGi nén rat can nghién ciu

chi tiét hon dé ndang cao hiéu suat xur [y.

Tir khéa: sét, kaolinite, montmorillonite, chdt hdp phu, kim loai ndng, nwée thai

1. Mé dau

Béo vé tai nguyén nude ludn 1a mot van dé
can thiét d6i véi tat ca cac qudc gia trong d6 co
Viét Nam. Tuy nhién, do qua trinh d6 thi hoa,
cong nghiép hoa va sy lam dung hoa chat nén co
rat nhiéu chat 6 nhiém da hién dién trong nudc
thai va ngudn tiép nhan. Mot trong nhirng nhém
chat 6 nhiém dugc phat hién phd bién trong
nhiéu loai hinh nuéc thai 1a cac kim loai nang
nhu arsenic, cadimi, chrom, cobalt, déng, chi,
mangan, thity ngan, niken va kém. Tl cic ngudn
thai, cac kim loai nang s& di chuyén va lang dong
trong cac nguon tiép nhan, lam 6 nhiém ngudn
nude va anh huong dén hé sinh thai ciing nhu
sic khoe cong ddng. Chinh vi vay, cac quy
chuan chat luong méi truong Viét Nam ddi véi
nuéce thai, nudc mat déu co quy dinh gia tri gisi
han cua kim loai nang (bang 1).

Do d6, loai bo kim loai nang trong nudc thai
1a mot van d¢ rat cap thiét. Cac phuong phap
truyén thong hién nay dé xir 1y kim loai nang la
gém két tiia hoa hoc, trao d6i ion, tach dung méi,
tham thiu nguoc, hép phuy, v.v. Tham thau nguoc

Ngudi doc phan bién: TS. Lé Ngoc Thuin

la mdt gidi phdp cong nghé hi€u qua nhung gia
thanh cao va cac mang loc thuong bi nghén. Giai
phap két tiia hoa hoc 1a giai phap khong phu hop
khi tai luong chat 6 nhidém can xu 1i 16n va do d6
s€ sinh ra mot lwgng bun thai rat 16n. Trich li
bang dung mdi hodc dién li (electrolitic) ciing 14
mot trong nhitng gidi phap hiéu qua nhung do
chi phi cao nén ciing chi phu hop véi mot sd
dong thai ndng do cao. Chinh vi vay, hap phu da
trd thanh mot giai phap hop li dé loai bo kim loai
ning trong nude thai do co nhiéu wu diém: hidu
qua xu li cao, gia thanh ré, quy trinh cong nghé
don gian [3]. C6 rat nhiéu loai chat hip phu tu
nhién hodc bién tinh hodc téng hop da dugc st
dung. Vi du nhu than hoat tinh 1a mot chét hép
phu truyén thng di duoc sir dung rat rong rii,
Tuy nhién, do gia thanh cao va yéu cau k¥ thuat
phtc tap dé tang hiéu qua hap phu cac chit 6
nhiém nén cacbon hoat tinh chi con duoc sir
dung dé xtr li nuéc thai cong nghiép ¢ quy mo
nho [2]. Va mot trong nhitng san phdm canh
tranh do gia thanh va hiéu suat xtr Ii hop i chinh
la cac khoang sét tu nhién.
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Khoang sét 1a cac silicat ngam nudc ¢ cd hat
<2 um. V& céu trac tinh thé, khoang sét co cau
truc 6 mang co sd la cac tor dién va bat dién
tuong ung cua Si va Al. Céac khoang sét dugc coi
1a “tac nhan xt li 6 nhiém ty nhién” do c6 thé
thu hut cation va anion thong qua trao d6i ion
hodc hip phu ca hai nhoém chit 6 nhiém nay. La
nhitng khoang silicate ¢6 cau tric 16p da tao nén
mét inh chét dc biét cho nhom khoang vt nay
1a dién tich bé mat tiép xtic 16n hon han cac
khoang vat khac. Chinh vi vay, kha ning hap phu
cac chat 6 nhiém cua cac khodng sét xuat phat tir
dién tich bé mit tiép xuc 16n va kha ning trao d6i
ion. Dic biét, do c6 bé mit tich dién (-) trong cAu

tric nén cac khoang sét c6 kha nang hap phu cac
chit 6 nhiém kim loai [3]. Thém vao do, khoéng
sét 1a mot trong nhitng khoang san phd bién ¢ kha
nhiéu qudc gia trong d6 c6 Viét Nam da gop phan
lam giam gia thanh ctia nguyén li¢u nay.

Cac tai liéu vé dic diém ngudn gbc hinh
thanh, quy mo va sy phan bd; cac tinh chat dic
trung cua hai loai khoang sét tiém nang va tiéu
biéu & khu vuc Pong Nam Bo (DNB) 14 kaolin-
ite va montmorillonite d4 dugc tong hop va xi li
nhiam danh gia tiém ning str dung kaolinite va
montmorillonite mién bong Nam bo dé loai bo
cac kim loai nang trong nudc thai.

Bang 1. Gia tri gioi han cac kim logi nang trong nuwoc mdt va nuoc thai

Gid tri giei han
TT | Kim losi néng Nue mit (A1)® MNwie th%;i{:)ﬁﬂr;g nghigp
1| Asen (A 0,01 0,03
1 | Cadimi (G 0,005 0,005
1 | Chi (Pt 0,02 0,1
4 | Crom 11 (G 0,03 02
5 | Crom VI (Cr'™ 0,01 0,05
& |Biéng (Cw 0,1 2
7 | KEm (Zm 0,3 3
2 | Miken (Hi) 0,1 02
T |35 (Fe) 0,5 1
10 | Thuy ngin(Hg 0,001 0,003

Ghi chu

(1): Al: gid tri gi6i han cia kim logi ndng trong niwde mdt cé thé sir dung tot cho muc dich cap
nwoc sinh hoat va cac muc dich khac (QCVN 08:2008/BTNMT),
(2): A: gid tri gi6i han ciia kim logi ndng trong nwée thdi cong nghiép khi xa vao cdc nguon tiép

nhan la cdc nguon nudc dwoc dung cho muc dich cap nwdc sinh hoat (chwa tinh den cac hé so).

2. Phuong phap nghién ciru

Céac phuong phap nghién cuu da dugc st
dung la:

- Phuong phap thu thap, tong hop tai liéu vé
dia chit va khoang san lién quan dén su hinh
thanh cac mé khoang kaolinite va montmoril-
lonite & khu vuc mién DNB;

- Téng hop cac két qua nghién ciru thanh
phan va tinh chét tiéu biéu cua kaolinite va mont-
morillonite & khu vuc mién DNB;

TAP CHi KHi TUQNG THUY VAN

- So sanh, phan tich véi khoang sét kaolinit
va montmorillonite da dugc s dung lam chét
hap phu tir cac tai liéu di cong bd dé danh gia
kha nang sur dung kaolinite va montmorillonite &
khu vuc DNB dé loai bo du luong kim loai ndng
trong nudc thai.

3. Két qua va thio luin

3.1. Tiém ning kaolinite & khu vue mién
DNB

Theo nghién ctru ciia di cong bd, cac mo sét
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kaolinit mién DNB phan bd tap trung ¢ luu vuc
song Sai Gon tao thanh day kéo dai tr Thu Duc
dén h6 Dau Tiéng thudc 2 kiéu ngudn gbc: Kiéu
ngudn gbe phong hoa tan du va kiéu ngudn gbc
tram tich, trong d6 kiéu ngudn gbc tram tich
dong vai tro chinh. Cac mo sét kaolinit & khu vuc
mién DNB nhin chung cé chat luong tét vai
thanh phan khoéng vat kaolinit tir 20-75%, ilit tir
5-15%, montmorillonite tir 0-5% [4]. Kaolinit
ngudn gbc phong héa tan du mién DNB c¢6
ngudn gdc phong hoa tan du tir cac da gbe tudi
trude Kainozoi bao gom: cac d4 tram tich sét két,
sét bot két Jura ha trung (J1-2) va cac da xam
nhdp granitoid tudi Creta (K). Sét kaolinit ngudn
gbc tram tich & mién DNB phan b trong cac
thanh tao dia chét sau day:

a. Sét kaolinit phdn bé trong tram tich hé tang
Ba Miéu (N22bm)

Thudc vao loai hinh nay & mién DNB ¢6 cac
mé khoang quy mo 16n, vira, nho va cac biéu
hién khoang san. Trong d6 duoc mé ta dién hinh
12 mo sét kaolinit Ap 3, x4 Minh Thanh, huyén
Chon Thanh, tinh Binh Phudc. Mit cit dia chat
mo sét kaolinit Ap 3 tir trén xudng gdm 3 16p
thudc tap 2 cua h¢ tﬁng Ba Miéu nhu sau:

L6p 1: Cat bot mau xam dén xam nhat, doi
chd chira mun thuc vat. Day tir 1-3,9 m va trung
binh Ia 1,9m.

Lop 2: Cat, bot-sét kaolinit mau xam, xam
trang doi chd hoi loang 16 (ting san pham sét
kaolinit). Day tir 0,0-9,5 m va trung binh 1a 3 m.

Lop 3: Cat bot sét chira san soi, cudi mau xam
trang. Cudi thanh phan thach anh, mai tron tbt,
phan bé khong déu. Day tir 0,0 - 2,4 m va trung
binh 1a 0,5m.

b. Sét kaolinit phin bé trong tram tich hé tang
Pat Cuée (aQlldc)

Thudc vao loai hinh nay & mién DNB ¢6 cac mo
khoang quy mé 16n va cac biéu hién khoang san.
Trong d6 dugc md ta dién hinh 1a mo sét kaolinit
Minh Long. Mat ct dia chat mo sét kaolinit Minh
Long tir trén xudng gém 2 16p nhur sau:

Lép 1: Cat bot sét mau xam sang bi két von
loang 16, day 6,5 m.

Lop 2: Cat bot chura san soi thach anh, sét
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kaolinit mau x4m nau hong (tAng san pham), day
6,5 m.

c. Sét kaolinit phén bé trong tram tich hé tang
Thu Puec (aQ12-3td)

Thudc vao loai hinh nay & mién DNB ¢6 céac
mé khoang quy mo 16n, vira, nhé va cac biéu
hién khoang san. Pugc mo ta dién hinh cho
ngudn gbc tram tich nay 1a mo sét kaolinit Tan
Quy. Mit cit dia chit mo sét kaolinit Tan Quy
tir trén xudng gébm 3 16p nhu sau:

Lop 1: Cat bot mau xam, xam vang nhat, day
0,5 - 2,3 m va trung binh 1,0 m.

Lop 2: Cat bot mau xam vang bi laterit loang
16 nau do, nhiéu noi tao két von dang cuc tang
16n cling chic mau nau do, day 1,8 - 4,4 m va
trung binh 3,37 m.

Lop 3: Cat, sét bot chira soi cudi thach anh va
kaolinit mau tring, vang bin (tang san pham set
kaolinit), day 2,3 - 7,2 m va trung binh 5,25m.

d. Sét kaolinit trong tram tich hé tang Cii Chi
(amQ13cc)

Thudc vao loai hinh nay ¢ mién DNB c6 cac
mo khoang quy mé nhé va cac biéu hién khoang
san. Dién hinh cho kiéu tram tich nay 1a mo sét
kaolinit Thai M¥. Mat cit dja chat mo sét kaolinit
Théai My tir trén xubng gdm 3 16p nhu sau:

L&p 1: Cat bot mau xam (dat xam), day 0,5 - 2m.

Lop 2: Cat bot, sét bot bi laterit mau nau do
va két von laterit dang séi san, day 1,1 - 4,1m.

Lop 3: Cat, sét bot chira kaolinit mau tréng
duc, d6i chd loang 16 (tang san pham sét
kaolinit), day 5,2 - 5,7m.

2.2. Tiém ning Montmorillonite

Trén pham vi khu vuec Bong Nam B9, da phat
hién 7 diém sét monmorilonit. Cac diém sét
montmorillonite nay c6 thé phan thanh 2 kiéu mo
[7, 8]

- Kiéu mo sét montmorillonitet va bentonit
tram tich - phun trao (btn-a);

- Kiéu mo sét montmorillonite tram tich song
- bién (btn-b).

a. Kiéu mé sét monmorilonit tram tich - phun
trao (btn-a)

Thudc kiéu mo nay c6 duy nhat mé Gia Quy
phan bd trong ving c6 hoat dong phun trao
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bazan giai doan N13-Q thudc hé ting Tuc Trung
(N13 - N21tt) va h¢ tang Xuan Loc (Qxl). Cac hé
tang nay thudc t6 hop thach kién tao ving nui
cao nguyén Bao Loc - Di Linh c6 cac vung triing
gilra nui giai doan N13-Q.

Ngudn vit lidu co ban ldp vao cac bon triing
nay la cac da phun trao va tro tup nui lura cua
phun trao bazan N1-Q. Cac d4 tram tich thanh
phan tir cac ¢ nui lira ndy da trai qua qua trinh
bién d6i va tai tao trong sudt Pliocen - Pleistocen,
trong mdi truong hd nude ngot, do kiém vira (pH
=8-9,5). Kiéu khoang vat sét dac trung thudc
nhém kiém thd (montmorillonite Mg-Ca) d6i khi
c¢6 1an hdn hop kaolinit - ilit. Mo Gia Quy c6
ngudn gdc va diéu kién thanh tao nhu mo ben-
tonit Tam BS (Lam Dong). Than khoang nim
trong tang tram tich bo rdi tudi Pliosen - Pleisto-
cen (aN1-Q1). Phan trén ctia tram tich nay bi phu
boi da phun trao bazan thudc hé tﬁng Xuan Loc.
Mit cit tir dudi 1én cua trim tich nay nhu sau:

- Tram tich Neogen - Dé tir khong phan chia
(aN2-Q1) c6 2 tap:

+ Tap 1: Cat chta sét, phan bd dudi ciing,
chidu day chua xéc dinh.

+ Tap 2: Sét bentonit c6 dang thau kinh.
Thanh phﬁn cua sét voi phf?m duoi la sét hat min,
mau x4m xanh va phan trén chira sét thuong 1an
cat mau xam xanh, xam tring, 16m doém vang
nau. Pay 1a ting san pham cta sét bentonit. Than
sét c6 thé nam ngang, dang thau kinh, phinh to ¢
trung tam.

Chiéu day ca tap trung binh 5,14m. M6 ben-
tonit Gia Quy ciing dugc tim kiém — tham do va
dugc khai thac su dung lam dung dich khoan
tham do dau khi.

b. Kiéu mé sét monmorilonit tram tich séng -
bién (amQ) (btn-b)

Céc diém dai dién cua kiéu mo nay gdm co:
Thai My, Rach Nam Moi, Rach Cha La, Li Nhon,
TAc Mai Lan, TN Song Hau. Chung phan b tap
trung thanh hai khu vuc chinh: Khu vye Tay Nam
Song Hau va Khu vyc thanh phd HO Chi Minh.

O khu vuc Tay Nam Song Hau, cac thanh tao
tram tich hdn hop song - bién Holocen gitra -
muon doc theo phia tay va tay nam song Hau da
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duoc Hoang Thi Than (1973), Lé Loi va Pao
Ngoc Pinh (1979) va Pham Hung va cs. (1979)
nghién ctru [7, 8]. Mt cit tir trén xubng nhu sau:

- Phin trén cung: cat bot, bot cat sét mau xanh
chtra tring 16. Dai sét chay song song gan Song
Hau chua lugng thuc vat nhiéu hon, chiéu day
16p sét nay: 0,5 - Im. Cang xa Song Hau thi
luong thyc vat giam dan va chiéu day ciing giam
dén triét tiéu.

- Tiép dudi 14 16p sét mau xam xanh xi mang,
xam den, doi noi xen 16p mong sét - bot mau
xam xi mang rat déo va dinh tay. Chiéu day 16p
sét: 6 - 12 m.

- Duéi nira 1a 16p bot - sét mau xdm xanh,
Xam nau, nau do.

- Duéi cung 1a 16p sét mau nau do loang 16
14n nhiéu vén laterit sat.

Céc nghién ctru vé d9 hat, thanh phan khoéng
vat, bao tir phdn hoa va vi ¢6 sinh cho thiy méi
truong thanh tao chung khong 6n dinh, diéu kién
co li thay doi. Thanh phan cat thach anh chiém rat
it, tap trung & cép hat 0,1 - 0,25, con lai chu yéu
la hat sét, vay sericit. Cac phan tich khoang vét
hoc (R, DTA) nguyén liéu sét thuoc loai sét hon
hop monmorilonit : kaolinit : hydromica = 8:1:1
(Hoang Thi Than - 1973), con theo Pham Hung
1a sét hon hop trong d6 hydromica - monmorilonit
chiém 60% [7, 8]. Sét monmorilonit ving tdy nam
Soéng Hau tuy co tiém ning 16n nhung dén nay
chung van chua duoc khai thac st dung.

Trong khu virc thanh phd HO6 Chi Minh kiéu
mo sét - monmorilonit trAm tich hdn hop duoc
phat hién & huyén Cii Chi va huyén Can Gio [7, 8].

3.3. Panh gia kha ning hip phu kim loai
nang cua kaolinit va montmorillonite

Kha nang su dung kaolinit va montmoril-
lonite mién DNB dugc danh gia dya trén cac tiéu
chi sau:

a. Hiéu qua xw li

Hap phu (Adsorption) 1a mot qua trinh hoa li
quan trong dé loai bo kim loai niang trong nudc
thai. Qué trinh nay xay ra tai bé mit rin — long.
Dién tich bé mit 16n va kha ning giir nude gitra
cac 16p da lam cho cac khodng sét tré thanh céac
nguyén liéu hap phu t6i wu [1]. Cac cation c6 kha
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nang trao ddi va phd bién nhit trong khoang sét
theo thir ty 1la Ca>+, Mg?*, H*, K*, NH*", Na".
Theo cac nghién ctru da cong bd thi sy trao ddi
cation dién ra do su pha v& lién két xung quanh
cac canh tinh thé, sy thay thé trong cac 6 mang,
va su trao d6i hydro ctia cac nhom hydroxyl hién
dién trén bé mat [5].

Kaolinit 1a khoang sét hai 16p bao gdm 1 16p tir
dién va 1 1op bat dién. Cong thirc héa hoc co ban
cua 16p tir dién 1a SiO* va 16p bat dién la Ma.3(OH)s
(M thuong 1a AI'%). Béi voi kaolinit, qua trinh
trao d6i Ca chu yéu xay ra & cic canh ctia bé mit
co s6 (OH). Tuy nhién, dién tich (-) xuit hién do
su thay thé dong hinh cia Al () ddi véi Si (+)
1a khong quan trong. Kha ning trao ddi cation
ctia kaolinite phy thudc chit yéu vao thanh phan
hat (bao gdm ca chiéu day va duong kinh cua 16p
(001) va gia tri pH. CEC cua khoang vét kaolinit
chu yéu phu thudc vao thanh phan hat so véi
muc do két tinh [5].

Montmorillonite khéac véi kaolinit 1a khoang
vat sét 3 10p bao gdm 1 16p bat dién va hai 16p tir
dién. C6 mot 16p xen gitra (interlayer) coi nhu la
rao chén giita cac 16p. Pién tich am (-) 1a két qua
cua sy thay thé gita cac cation AI** d6i voi Si*t
trong 16p ttr dién va Mg?*/Zn** d6i vi AP trong
16p bat dién. Qua trinh cac cation trao doi tu
nhién vi du nhu H*, Na*, or Ca?* s& bu dip su
mAt can béng clia cAu trac bé mat. Bé mit xen

NGHIEN CUU & TRAO DPOI

giita cac 10p c6 thé truong né khi nudce di vao
cac khoang tréng ctia montmorillonite. Mont-
morillonite c6 thé hap phu kim loai nang theo hai
qua trinh (1) trao d6i cation trong cac 16p xen
gilra do tuong tac gilta ion va cac dién tich am va
(2) sy hinh thanh cac phtrc tir cac nhom Si-O- va
Al-O hi¢n dién & canh cac hat sét. Ca hai qua
trinh nay déu phu thudc pH va nhiét do [6].

Thuec té két qua tir nghién ctru da khang dinh
li thuyét noi trén. Nghién ctru da chimg minh
trong nghién cuou cia nhom tac gia Bhat-
tacharyya & Gupta tap hop tir nhiéu tai liéu da
cho thdy montmorillonite va cic san phim bién
tinh ctia khoang vat nay c6 kha ning hap phu
kim loai nang kha cao [3]. Kaolinit cling c6 kha
nang loai bo kim loai ndng trong nudc thai
nhung nhin chung hiéu qua xu li thip hon mont-
morillonite va montmorillonite bién tinh. Pic
biét, kaolinite bién tinh lai 1am giam kha ning
hap phu khoang sét nay. Cac chat 6 nhiém kim
loai nang da duoc loai bo hi¢u qua béng khoang
sét bao g6m Cd, Cr, Co, Cu, Fe, Pb, Mn, Ni va
Zn. So sanh voi cac vat liéu khac thi kha nang
hap phu cua cac khoang sét, dic biét 1a monto-
morillonite déu bang (Cu, Pb va Ni) hodc cao
hon o rét (Cd, Fe va Zn). Trong truong hop
kaolinite do ciu truc hai 16p nén CEC ciing thip
hon va do d6, kha ning hap phu déu x4p xi cac
chat hap phu khac (bang 2).

Bdng 2. Hé 56 hdp phu kim loai ndng ciia khodng sét (mg kim loai ngng/1 g sét)
trong nuwoc thai [3]

o |G |Gy o JFeT [Py [Hg T WP [EaT
Sét thé
aolint 8.8 115 1o 112112 10,4
Ilontm orillonite | 32,7 135 |2891330 (038 |234 [310
3 £t bidn
tinh (1Y
Kaolint 11,4 1138 1211131 |5 11,8
Ilontm orillonite | 33,2 4.8 30,0 340 185
>ar chit) 105|158 EL N I | 183 [ 183
hip phu
Iehie (2)
Bin | N Troldl Va | Trold Than| Cam
da | owa luyén| bip | tuvén b | gao
lam lam

(1): Gid tri [6n nhat tir cdc sét bién tinh. Sét bién tinh ¢6 khd nang hap phu cao nhdt la hoat héa
bang axit, chi rtiéng truong hop Cr’* la bentonite kiem;

(2): Chi thong ké gid tri [6n nhdt.
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Dé danh gia kha nang hap phu ctia khoang sét
¢6 thé dwa vao kha ning trao doi cation (cation
exchange capacity-CEC) ttic 1a mirc do pho bién
clia cac cation dé trao d6i. Tir két qua phan tich
thanh phan hoa hoc cua kaolinit va montmoril-
lonite mién DNB so véi céc tai liéu tham khao
cho thdy Tong 4 cation dé trao d6i (Ca*, Mg,
K*, Na*) cua kaolinite DPNB nhin chung nam
trong khoang bién thién so véi thé gidi (bang 2).
Do d6, c¢6 thé nhan xét rang kaolinit ngudn goc

tram tich mién DNB ¢6 CEC phu hop ddi véi
nguyén liéu hap phu.

Tuy nhién, dbi véi montmorillonite Gia Quy
thi tong cation lai & muc thap so véi thé gidi
(bang 3). Theo két qua nghién ctru da cong bd
thi CEC cua sét Gia Quy chi dat 30-60 meq/100
g, 1a kha thap so véi gia tri CEC trung binh ctia
montmorillonite 1a 90 meq/100 mg [3]. Do do,
can c6 cac nghién ctru chi tiét hon dé xac dinh
chinh xac CEC cua khoang sét DNB.

Bang 3. Két qua phan tich thanh phan héa hoc ciia khodng sét PNB

Fiﬂ; Ti0; (4L 0; [Fe; 05 [CaO Na, O 150 r\{[gﬂ r\lﬂlﬂq Tt‘:ng Tl 1#n

cation'?| din
Khodng sét wiEn DIVE

I GiaQuy PB4.32[131 1338|685 |13 |0is (13703 78 | 481

- Chon Thinh 5742|093 (2095 (054 (044|018 (132|017 |&.34 | 200 [4]

E-MinhLong B574] 1 |38 (04 005)1012 (119|035 |7.539 | 145 [4]

[2- Tan (21078 [1sEe (137 |018] 0F [0 |05 | 585 ) 1.9 [4]

- Thai W 55,33 08 (31,77 1,32 0,15 (133053 | 7,37 'y [4]

So sémh

BA-Théd Lan 55135 ) 17 [ 2118|0423 JLLs 2.5 =]

- Fullca 43 |08 | 33 (8% [WE 1} |23 121 [3]

[2- &4 cip 5055155 (303 (451 (027|015 02 1117 | 053 [1]

I<- J o clatey 5281101 Fraaf115 1114103 [201 |04 138 | 357 [3]

b. Trit lwong va thanh phan khodng vt

Sét kaolinit ngudn gbc tram tich trong cac
thanh tao trdm tich Kainozoi mién DNB da
thdng ké duoc dang ki 8 mo va biéu hién khoang
san trong d6 c6 11 mo 16n, 7 méd vura, 3 mo nhod

va 7 biéu hién khoang san. Tai nguyén du bao va
trir lugng kaolin dat 236.142.428 tin; trong d6
cAp B =2.276.000 tan, cip C1 = 6.740.248 tan,
cap C2=35.989.080 tan (bang 4).

Bang 4. Bang thong ké trit lwong sét kaolinit nguon goc tram tich trong cdc thanh tao tram tich
Kainozoi mién DNB [7, §]

Khoang v&i |- Chon Thanh | K- Minh Leng[l- Tém Quy [l Théd My |- Gia Quy
keanlinit 43 11 19 12 e
hrydronica 13 15 13 14
clorit &5 3 4
m ontm orill ohite 4 4 49
thach anh 11 15 52 41
felupat 5 5 5 5
gt 3 g

Hién nay, dbi véi montmorillonite méi chi co
56 liéu vé mé bentonit Gia Quy. Trir lugng quing
am (nghin tin): Cl = 5.640,56 tan; C2 =
8.834,89 tan. M6 thudc loai vira. Hé s6 dat boc:
1,19 m3/1m3 sét.

Xét vé tiém nang, khu viuc DNB 1a khu vuc
¢6 trién vong. Tuy nhién, ham luong khoang vat
chti dao nhu kaolinite, montmorillonite déu thép

TAP CHi KHi TUQNG THUY VAN

hon so véi thé gidi (bang 5). Ham lugng kaolinit
mién DNB thay ddi tir 19 - 42 %, trong khi ham
luong trung binh trén thé gisi bién thién tir 50 -
70% [3]. Pbi véi montmorillonite Gia Quy ciing
chi dat 49% montmorillonite trong khi d6 77% la
ham lugng trung binh da dugc cong bd [3]. Do
d6, can luu ¥ vé quy trinh thu hdi khoang vét co
ich dé tang hiéu suit.

S thang 08 - 2015



NGHIEN CUU & TRAO DPOI

Bdng 5. Bang thong ké thanh phan khodng vit (%) ciia sét kaolinit (K) va montmorillonite (M)
khu viwe DNB [4, 7, 8]

Khoang ¥4t |K- Chon Théuh | K- Minh Longlld- Tam Quy [iK- Thai My [M- Gia Quy

Laolinit 41 33 15 i 9
bydronica 13 15 12 14
clotit ] 5 4

tondm orill ondte 4 4 40
thach arnh 31 is 31 41
felspat 5 5 5 5
gprthit 3 g

c. Gia thanh cao hon nhiéu do chi phi san xuat. Chinh vi vay,

C6 thé noi khoang sét 1a mot trong nhiing
nguyén lidu hap phu cé gia thanh hop li ¢ thi
truong trong va ngoai nude (bang 6). Vi du nhu
so sanh véi than hoat tinh 1a mot nguyén lidu hap
phu truyén thdng thi than hoat tinh c¢6 gi4 thanh

du c6 hidu qua xu 1i tét nhung than hoat tinh
khong thé sir dung rong rai. Tuy nhién, khi str
dung sét bién tinh, chi phi c6 thé ting 1én nhung
dong thoi hidu qua xir li ciing tang.

Bdng 6. Bang so sanh gid thanh sét va cdc nguyén liéu hdp phu khdc
trén the gioi va Viét Nam khu viec DNB

£y 15 P Gi# bén o thinh phic Hé Chd Mink
Chat kg phin | Gii ban trén the givi (USDJ1 ke (VIND/1 ke)
Set 0.04-012 10.000
Than hoat tinh i0-12 15000
Zeolit 1543 2.000
Chitogan 1543 &00.000

4. Két luan

Tir cac dir lidu dd tong hop c6 thé thay rang
kaolinit va montmorillonite 1 nhitng chat hap
phu than thién moi truong, gia thanh ré va hiéu
qua xir 1i tot v6i hau hét cac chat 6 nhiém 1a kim
loai nang trong nudc thai. Vi trir lwgng kaolin-
ite va montmorillonite kha phong pht ¢ khu vuc
bong Nam B¢ thi viéc s dung cac nguyén liéu
tw nhién néi trén 1a rat kha thi.

Hién nay ¢ khu vuc mién bong Nam B9, méi
chi ¢6 kaolinit duoc khai thac kha nhiéu & Binh
Duong va Binh Phuéc con montmorillonite hau
nhu chua dugc khai thac ngoai mo Gia Quy.
Kaolinite tuy duoc khai thac va tinh ché véi muc
dich chu yéu 1a nguyén liéu dé san xuit do gdm

st, vat liéu chiu ltra, vat liéu mai, san xuit nhom,
phén nhom, duc, chat don son, cao su, giéy, X1
miéng tring. Montmorillonite chu yéu duge sir
dung lam dung dich khoan va chua c6 bat ky mot
nghién ctru nao dugc trién khai lién quan dén kha
nang st dung hai khoang sét tu nhi€n nay trong
xtr li nude thai. Chinh vi vay, can trién khai
nghién ciru chi tiét hon vé cac tinh chét dic thu
ctia sét co ¥ nghia véi qua trinh hip phu cation
trong dung dich vi du nhu dién tich bé mit tiép
xuc, kha nang trao ddi cation, cAu trac khoang
vat,v.v. ddng thoi véi cac nghién ctru vé qua trinh
hap phuy, vai tro cta cac thong s anh huong (vi
du nhu pH va nhi¢t d§) cling nhu cac phuong
phap bién tinh dé ting hié¢u qua xur li.
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POTENTIAL OF USING NATURAL CLAY TO REMOVE HEAVY
METALS IN WASTEWATER

Tu Thi Cam LoanV, Nguyen Kim Hoang®, Nguyen Xuan Doanh®,
Hoang Thi Thanh Thuy®
(MUniversities and Environmental resources Ho Chi Minh city
®)Universities of Natural Sciences in Ho Chi Minh city

Summary: Natural clays including kaolinite and montmorillonite have been proved as promising
adsorbent for various contaminants in wastewater such as heavy metals, organic and biological
contaminants. Based on the review of the occurrences and properties of these clays in South East
Vietnam, this paper aimed at an assessment the possibility application as natural adsorbents for re-
moval heavy metals in wastewater.

The study results have shown that South East Vietnam is characterized with high potential of
kaolinite and montmorillonite. The total kaolinites .reserve 21 of ore bodies and 7 potential regions
has been estimated about 45 million tones. In the case of montmorillonite, the reserve of Giaquy
mine is 15 million tones. However, it should be noted that the percentages of clay minerals are rel-
ative low in comparison with global level. Thus, it is necessary to carry out study on the enhance
these clay’s removal capacity.

Keywords: Clay, Kaolinite, Montmorillonite, Adsorbent, Heavy metals, Wastewater
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TiNH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHi TUQNG, KHi TUQONG NONG NGHIEP,
THUY VAN THANG 7 NAM 2015

¥ nhat la dot ndng néng tir nhitng ngdy cudi thang 6 dén nhitng ngdy dau thang 7 tai

Trong thang 7/2015, nhiéu hién twong thoi tiét ddc biét xdy ra trén toan quoc, dang chii

Bdc Bé va Trung Bé nhiéu noi da ghi nhdn dwoc nhitng gid tri nhiét @ cao nhat ngdy
vieot gia tri lich sur trong chudi sé liéu quan trdac dwoc. Pdc biét hon dén thoi diém cuoi thang da
xdy ra mét dot muea 1om kéo dai & cdc tinh Bdc B, ddc biét da xday ra miea rdt Ién, lam ngdp ving,
sat 16 dat & khu viee Qudang Ninh gady thiét hai l6n vé nguwoi va tdi san.

TINH HINH KHi TUQNG

1. Hién twong thoi tiét dic biét

+ Bdo va dp thdp nhiét déi (ATNP)

- Bio s6 2 (LINFA):

Tir dém 5/7 mot con bio co tén qudc té 1a
LINFA (1510) vuot qua khu vuc phia bic dao
Ludong (Philippin) va di vao khu virc Bién Dong
— Viét Nam va 1a con bdo s6 2. Bio s 2 di
chuyén chu yéu theo huéng bic sau dé ddi
huéng di chuyén theo huéng tay di vao khu vuc
dat lién thudc phia ddng nam Trung Qudc va suy
yéu dan thanhATND, dén chiéu ngay (10/7), sau
khi di vao khu vuc bién phia Pong ban dao Loi
Chau (Trung Qudc) ATND di suy yéu thanh mot
vung 4p thap va tan dan, khong anh huong dén
dat lién nudc ta.

2. Tinh hinh nhiét d¢

Trong thang qua d3 xay hai dot ning noéng &
cac tinh Bic Bo va Trung B9, cu thé nhu sau:

- Tir ngay 26/6 dén ngay 4/7 do anh huéng
ctia hoan luu viing ap thap phia Tay, két hop véi
hiéu tmg gié phon hoat déng manh, nén & Béc
Bo cac tinh Trung Bo tir Thanh Hoéa tré vao dén
Ninh Thuan d3 xuit hién mét dot ning nong gay
git trén dién rong v6i nhiét do tir 37 - 40°C, mot
s6 noi co nhiét d6 cao hon 40°C. Pic biét nhiéu
noi & Bac Bo va Trung B6 da vuot gia tri lich su
trong cung thoi ky thang 7 (xem bang 1).

- Tu ngay 12 - 15/7 do anh hudng cua ria
hoan luu ving ap thip phia Tay, trén cao la
truong gio phan ky nén & Bic B va céc tinh Bic
Trung Bo d3 xuét hién ning ndng trén dién rong
v6i nhiét d6 phd bién tir 35 - 370°C; mét sb noi
¢ nhiét @6 16n hon nhu Phd Rang (Lao Cai)
38,20°C, Bic Mé (Ha Giang) 38,90°C, Tuong
Duong (Nghé An) 39,20°C, Quynh Luu (Nghé

An) 39,0°C.

Nén nhiét 6 trung thang 7/2015 trén pham
vi toan qudc phd bién cao hon so véi trung binh
nhiéu nim (TBNN) tir 0,5-1,0°C, riéng khu vuc
ven bién phia Pong Bic B va Bic Trung B &
mirc xap xi TBNN, mot sb noi thip hon tir 0,5-
1,0°C.

Noi c¢6 nhiét d6 cao nhat la Tinh Gia (Thanh
Hoa) 14 41,80°C (ngay mdng 3). Noi c6 nhiét do
thap nhét 1a Sa Pa (Lao Cai) 1a 12,70°C (ngay
mong 6).

3. Tinh hinh mua

Trong thang 7/2015, di xay ra mot s dot
mua trén dién rong dang cht y nhu sau:

- Tu ngay 4 - 6/7 & do anh huong ctia khong
khi lanh nén ranh ap thip nén & céc tinh Bic Bo
va Bic Trung B$ da c6 mua vira, mua to, c6 noi
mua to dén rét to va dong véi lugng mua tir 70-
130 mm; mdt sd noi c6 mua 16n hon nhu Muong
T¢ (Lai Chau) 214 mm, Muong Lay (Dién Bién)
142 mm, Lao Cai 144 mm; Vin Chan (Yén Bai)
179 mm, Ba Vi (Ha Noi) 121 mm...

- Trong khoang thoi gian tir ngay 16 - 19/7 &
c4c tinh Bic Bo va Bic Trung B do anh hudng
ctia rénh thap di qua nén di c6 mua rao va dong
trén dién rong, lwong mua phan bb khong dong
déu ca vé khong gian va thoi gian, luong mua
phd bién tir 30-100 mm; mua nhiéu hon & khu
vuc phia tdy Bic Bo voi lugng muwa phd bién tir
100-150 mm.

- Tr ngay 23 dén hét thang 7 do anh huong
ctia ranh thap di qua khu vuc Bic Bo, sau dé tir
ngay 26/7 dén hét thang 7 con chiu anh huong
két hop cua xody thap tir mat dat 1én dén tang
trén cao khoang 5000 m, nén khu vuc Bic BO va
Bic Trung Bo da c6 mua viura, mua to, cd noi

TAP CHI KHI TUQONG THUY VAN

53

S6 thang 08 - 2015



TiNH HINH KHi TUQONG THUY VAN

mua rat to. Tong lugng mua tir ngay 23 dén ngay
31/7 phd bién tir 100-300 mm, riéng khu vuc
Quang Ninh c6 mua diac biét 16n voi luong mua
tai Bai Chay 780 mm, Quang Ha 992 mm, Co
T6 1050 mm, Méng Cai 1081 mm, Cira Ong
1335 mm. Trong d6 tai tram Bai Chay da ghi
nhan duoc lwong mua ngay 16n nhat trong chudi
s6 liéu tir nam 1960 dén nay 1a 387 mm (ngay
28/7). Pot mua dién rong nay con kéo dai dén
nhiing ngay dau thang 8.

- Trén khu vuc Tay Nguyén va Nam B¢ gio
mua tdy nam da hoat dong & mtrc d¢ trung binh
nén trén khu vuc da xuét hién nhiéu ngay mua
trén dién rong, tuy nhién lugng mua phan bd
khong dong déu va phd bién thiéu hut so véi
TBNN.

Toéng luong mua trong thang 7/2015 trén
pham vi toan qudc phd bién thiéu hut so véi
TBNN tu 20 - 50%. Riéng khu vuc Lai Chau,
bién Bién, Son La cao hon TBNN va dac biét
khu vuc Lang Son, Quang Ninh cao hon nhiéu

TBNN.

Noi ¢6 tong luong mua thang cao nhat 1a Cra
Ong (Quang Ninh) 14 1413 mm, cao hon TBNN
la 877 mm va day ciing l1a noi c¢6 lugng mua
ngay 16n nhit trong thang 14 437 mm (ngdy 26)
— gia tri lich st da tung ghi nhan dugc lugng
mua ngay 16n nhét tai Cira Ong 13 471 mm (ngay
22/7/1986).

Noi ¢ tong luong mua thang thip nhat 1a
Cam Ranh (Khanh Hoa) 13 7 mm, thap hon
TBNN la 71 mm.

4. Tinh hinh niing

Tong sb gio ning trong thang trén pham vi
toan quoc phd bién ¢ muc thip hon so voi
TBNN, riéng mot s6 noi phia Tay Bic Bo, Nam
Trung B va mién tay Nam Bo pho bién cao hon
mot it so véi TBNN.

Noi ¢6 s6 gid ning cao nhat 1a Phan Rang
(Ninh Thuan) la 236 gio, cao hon TBNN la 17 gio.
Noi c6 s gid nang thap nhat 1a Pic T6 (Pic
Lic) 1a 85 gio.

Bdng 1. Danh sdach cdc tram cé nhiét @6 cao nhat ngay vuwot nguong lich sie
trong cung thoi ky thang 7

Toymn I s o ("C) Thid giam I b ooéd ('C) | Thibd g
Hita Binh (Hia Eiuh) 303 134141967 41 fi 2015
Eitn BSi (Hoa B Er 171067 200 22015
Chi }E (Hiva Einb) 303 41T 307 22015
Win Chén (Yin B4D) 224 171067 205 22015
fom Biémg (B Gimg) 37 ARt 20 2015
Eic Gz (Bie Ging) 34 Ehéng reie Tink 387 305
Som Ty (HA HaD) 307 4 i19E3 401 1fan1s
B V1 (Hi Héi) 203 4171082 200 22015
Ling (Hi Hii) 4 1 11910 40 2015
Hi Déng (Hi Héi) 222 271082 40 22015
Himg Yin (g Y 3% 4 2001983 45 1fan1s
HAi Dunmgz (HAi Deong) 222 SR71067 220 22015
Phit L (Hi Harm) 30 4 St 4 1 1fan1s
Mo (haam (Hinh Bk 411 A710832 413 22015
Hirh Birh (Mish Eh) 303 St 305 1fan1s
Win L (Harn D) EXNT 124741941 EXR: 412015
T¥ih Gia ( Thanh H 1) 30 4 Fhing xic dinh 414 2015
Chey Chia (Fight And 203 TRIL0ET 40 B 22015
Tuomz Thavomyz (Hight fnd 41 104141977 415 diEn15
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Traan I b cid ("0 Thid ghm T b ok 'C) | Thidd gim
Tarmg Dwomg (ke fn) 410 10/1/1977 413 13015
Thy Hibu (Mzht fn) 1 ) 211063 1.3 13015
Con Cudng (Hght An) 13 12011977 414 13015
D Lueemiz (Hght An) W04 10/1/1977 1.3 3015
Hitmg Som (Hi Tikh) 300 114171977 410 3015
Hi Tiih (H4 ThE) 303 S0 413 3015
Hitmg Bt (Hi Tith) 1.3 Fhihg wie Tih 410 3015
Ep Anh (Hi THh) 301 12011977 300 3015
Thats Thith Hé (Hié) W4 120171952 42 3015
Hern B dng (k) 384 1410197 41,1 3015
Tizn K3 (g Harm) ElLY Fihing wie dinh 410 13015
KHi TUQONG NONG NGHIEP Céc tinh mién Nam d3 gieo cdy lta hé thu dat

Thang 7 1a thang mua mua, bao ¢ cac tinh
phia Béc. Do s ngay mua nhiéu, luong mua &
hau hét cac ving déu thap hon TBNN nhung van
dam bao duogc du nude can thiét cho san xuit
ndéng nghiép nén & cac tinh Pong bang Bic Bo
van dam bao duoc ké hoach gieo ciy lua mua va
tap trung cham soc rau mau vu he thu trong thoi
vu theo dung tién d6 san xuat nong nghiép. O cac
tinh trung du va mién nai phia Bic do anh hudng
ctia bdo va mua 16n d3 1am thiét hai dén nguoi va
tai san. O cac tinh mién Trung do anh hudng cua
gi6 tdy kho nong lam thoi tiét nong birc, lugng
bdc hoi cao hon lugng mura, dan dén tinh trang
thiéu nudc cho san xuét nong nghiép. Trong
thang 7 cac dia phuong phia Nam tap trung thu
hoach laa hé thu va tiép tuc xudng gidng laa
mua, gieo tré)ng, cham séc cac loai rau mau va
ciy cong nghiép ngan ngay. Vao dau thang do
tinh trang it mua gay ra han cuc by & mot sb tinh
thude Béng béng song Cuu Long (PBSCL), tuy
nhién dén cudi thang mua to lam nhiéu dién tich
Ita va hoa mau bi hu hai.

Hoat dong ctia linh vuc trong trot trong thang
7 trén ca nuoc la déy nhanh tién d6 gieo céy lua
mua, cham soc laa hé thu va thu hoach lta hé thu
som. Tai cac tinh mién Bic dang tap trung vao
viéc gieo cdy va chim soc lia mua. Tinh dén
cudi thang dién tich gieo cdy toan mién dat
1002,8 ngan ha, bang 98% clng ky nim ngoéi.

gan 1915,5 ngan ha bang 98,5% so v&i cung ky
nam trudce, riéng vung DPBSCL dat hon 1.660
ngan ha, bang 80,2% so v&i ca nude. Hién cac
dia phuong mién Nam dé thu hoach lta hé thu
dat gén 626,5 ngan ha, chiém 32,7% dién tich
xudng gidng, trong d6 ving PBSCL thu hoach
dat 617 ngan ha, bang 37% dién tich xudng
giéng. Ning suit udc tinh binh quén trén dién
tich thu hoach cua céc tinh mién Nam dat 59,4
ta’ha, tuong duong cung ky nam trudec.

1. Doi véi cay lua

+ Laa he thu: Tinh dén cubi thang, tong dién
tich gieo cdy lta he thu ca nudc wéc dat 2.065
ngan ha, trong do6 tap trung cha yéu ¢ cac tinh
mién Nam dat gan 1.915,5 ngan ha, bang 98.5%
so voi cung ky ndm trude, rieng vung DPBSCL
dat hon 1.660 ngan ha, bé'mg 80,2% so voi ca
nudce. Hién cac dia phuong mién Nam da thu
hoach dat gén 626,5 ngan ha, chiém 32,7% dién
tich xudng giéng, trong d6 ving DBSCL thu
hoach dat 617 ngan ha, béng 37% dién tich
xudng giéng. Do anh hudng cuia mua 16n kéo dai
nhiéu ngay qua gy kho khin dén tién do thu
hoach. Nhiéu tra lua bi d6 ngd, ngap nudc.

Nam nay thoi tiét tiép tuc dién bién phirc tap va
bat thuong, ning nong kho han xay ra trén dién
rong, nhiét do cao kéo dai, muc nudc cac song
sudi déu giam manh, gay khé khin cho cong tac
gieo trong ciing nhur cham séc lua hé thu trén ca
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nude. Ning sudt ude tinh binh quan trén dién tich
thu hoach cta céc tinh mién Nam dat hon 59,4
ta/ha, turong duong cung ky nam trudc.

+ Lua thu déng: Tinh dén cudi thang cac tinh
PBSCL di xudng giéng dat hon 333,8 ngan ha
lta thu dong, cao hon 41,6 ngan ha tuong tng
14,2% so voi cung ky ndm ngodi. Dién tich lua
thu dong nim nay tip trung nhiéu ¢ cac tinh
Pong Théap, Can Tho, Kién Giang, Hau Giang
va Vinh Long. M6t sé dia phuong khuyén cao
noéng dan chi xubng gidng trong ving dé bao
dam bao vuot 10 an toan, ddm bao thoi gian cach
ly gitra cac vu. Hién lua thu dong dang ¢ giai
doan ma, dé nhanh dén lam dong, sinh trudng va
phat trién kha.

Mua 16n ciing 1am anh huéng dén qué trinh
sinh trudéng cua hon 25.000 ha thu dong da
xudng giéng, nhiéu tra lua kém phat trién, ddi
mat ngdp ung, sau hai...

Tai Hau Giang nhiing ngay qua mua 16n trén
dién rong khién hang trim ha lua thu dong vira
xudng gidng bi ngap tng. Riéng huyén Phung
Hiép c6 gan 500 ha lta bi ngap ung, v4i muc
thiét hai khoang 70% dién tich.

+ Lua mua: Tinh dén cudi thang 7, ca nudc
da gieo cdy dat gan 1.176,3 ngan ha lua mua,
bang 98% so vai cung ky nim ngoai. Phan 16n
dién tich lta mua tap trung & cac tinh mién Béc
v6i dién tich gieo cy dat 1002,8 ngan ha, bang
98% cuing ky. Céc tinh mién Nam ciing d xudng
gidng dat 173,5 ngan ha, bang 98,1% so véi cling
ky nam trude, tdp trung chu yéu tai cac tinh
thudc dia ban Nam Trung B¢ va Tay Nguyén.

O mién Bic, mua 1on vao cudi thang 7, dau
thang 8 da gdy anh hudng nghiém trong dén san
Xuét nong nghiép:

Tai Quang Ninh: Luong mua 16n nhét trong
6 gio 1a 249 mm tai Ctra Ong (tir 13h - 19h ngay
26/7). Lugng mua 16n nhét trong 12 gio 1a 296
mm tai Bai Chay (tir 19h ngay 27/7 dén 7h ngay
28/7). Luong mua ngdy 16n nhét 24 gid 1a 437
mm tai Cira Ong (tir 19h ngay 25/7 dén 19h ngay
26/7). Lugng mua 3 ngay 1on nhat (72 gio) 1a
865 mm tai Cira Ong (tir 19h ngay 25/7 dén 19h
ngay 28/7). Téong lwong mua 16n nhit ca dot 1a
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1.400 mm tai Cira Ong (tir 19h ngay 25/7 dén
19h ngay 2/8).

Céc khu vuc khac ¢6 mua nhé dén mua vira,
téng luong mua phd bién dudi 300 mm. Mot s6
tram c6 lugng mua 16n nhu: Yén Binh (Ha
Giang) 300 mm, Bai Chay (Quang Ninh) 563
mm, Bic Mé (Ha Giang) 318 mm, C6 T6
(Quang Ninh) 722 mm, Phuong Vién (Béc Can)
365 mm, Cira Ong (Quang Ninh) 934 mm, Chi
Lang (Lang Son) 420 mm, Moéng Cai (Quang
Ninh) 980 mm, Mau Son (Lang Son) 420 mm,
Son Pong (Bic Giang) 327 mm, Loc Binh (Lang
Son) 303 mm.

Mua 16n da gay dot li trén hé thong song
Thai Binh va song Ky Cung ¢ muc bao dong 1
dén bao dong 2. Luc 15h ngay 2/8, myuc nudc
trén song Thuong tai Phu Lang Thuong 1a 4,95
m (trén BD 1: 0,65 m), trén song Luc Nam tai
Luc Nam: 4,6 m (trén BD 1: 0,3 m); trén song
Ky Cung tai Lang Son 1a 251,7 m (duéi BD 1:
0,3 m), trén song Thao tai Yén Bai: 30,28 m (trén
muc BD 1: 0,28 m).

Mua 16n & cac tinh mién Bic da gy thiét hai
cho san xudt néng nghiép va thiry san: Dién tich
lua bi ngdp thi¢t hai: 2466 ha (trong do: Pién
Bién 650 ha, Tuyén Quang 337,1 ha, Lang Son
1330 ha, Cao Bing 20 ha, Son La 129 ha); dién
tich hoa, rau mau bi thi¢t hai: 6.825 ha (Quang
Ninh 4.329 ha, Dién Bién 650 ha, Tuyén Quang
337ha, Lang Son 1.330ha, Cao Béng 30 ha, Son
La 129ha); dai gia stc bi chét: 87 con (Pién
Bién); gia cam bi chét: 13.579 con (Pién Bién
11.500, Quang Ninh 2079). V& thuy san: 1.070
ha nuéi thuy san va 880 10ng, bé, nudi tom, cé bi
thiét hai (Quang Ninh).

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

Ngoai viée gieo trong thu hoach lta hé thu va
gieo trong lua thu dong, mua, cic dia phuong
tiép tuc trién khai viéc gieo trong cac cdy mau
lwong thuc khac. Tinh dén dau thang 8 dién tich
gieo trong cac cdy mau luong thyc ca nudc udc
dat trén 1.412 ngan ha, giam 3,44% so vdi cung
ky nam trudce; trong do6 di¢n tich ngo dat 828,2
ngan ha, khoai lang dat 107,8 ngan ha, sin dat
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gan 450,9 ngan ha. Dién tich gieo trong ciy cong
nghiép ngin ngay ca nude dat hon 500,9 ngan
ha, tang 0,4% so v&i cung ky ndm trudce; trong
do6 dién tich lac dat 167 ngan ha, dién tich dau
tuong dat gan 76,2 ngan ha, thudc 14 dat 26,9
ngan ha, mia dat gﬁn 188,9 ngan ha, va dién tich
rau, dau cac loai 687,5 ngan ha.

Che 16n nay chdi sinh truong khd & Moc
Chau; cheé 1on bap hai sinh trudng trung binh &
Pha Ho. Ché 16n 14 that thir nhat, sinh truong
trung binh ¢ Ba Vi.

Ca phé trong giai doan hinh thanh qua, sinh
truong tot & Tay Nguyén, sinh trudng trung binh
& Xuan Loc.

3. Tinh hinh sau bénh

Theo théng ké cua Cuc Bao v¢ thuc vat, trong
thang dich 6c buou vang hai lua phat sinh ting
da gay hai trén dién rong. Tai cac tinh DPBSCL
dich chudt hai laa ciing dang c6 chiéu hudng
tang. Cac loai sdu bénh khac nhu sau cudn 14
nho, bénh dao 6n la... déu c6 mirc giam so voi
cung ky ndm truge. Bénh vang lun, lun xoén 14
muc d6 thiét hai nhe, chu yéu tai cac tinh Kién
Giang, An Giang va Pong Thap. Cuy thé:

- Oc buou vang: Gay hai tai cac tinh Bic Bo
va Bong Bing Song Ciru Long véi tong dién tich
nhiém 31.495,1 ha trong d6 dién tich bi nhiém
nang 1.310,5 ha.

- Ray nau - ray lung tring: Tong dién tich
nhiém 16.898 ha, dién tich bi nhiém ning 12 ha.
Bénh tap trung chi yéu tai cac tinh DBSCL.

- S4u cubn 14 nho: Dién tich nhidm toan québc
1a 18.627 ha, dién tich nhiém ning 14 ha. Sau
cubn 14 nho tap trung chi yéu tai cac tinh Béc
B¢, bBSCL.

- Bénh dao c6 bong: Tong dién tich nhiém
5.068 ha. Bénh hai chu yéu tai PBSCL.

- Bénh dao 6n 1a: Gay hai ¢ cac tinh PBSCL
voi téng dién tich nhiém 40.369 ha, dién tich
nhiém ning 90,1 ha.

- Bénh VL- LXL: Gay hai trén dién hep tai
cac tinh Kién Giang, An Giang, Pong Thap véi
dién tich nhiém 188,3 ha, dién tich bi niing 2 ha.

- Chudt: Tong dién tich hai 6.420 ha, dién tich
bi nang 39 ha, chu yéu tai cac tinh DPBSCL.

TiNH HINH KHi TUQNG THUY VAN

- Sau duc than: Dién tich nhiém sau non 2.198
ha. Sau gay hai chu yéu tai PBSCL.

- Bénh bac 1a: Téng dién tich nhiém 11.402
ha, dién tich nhiém ndng 2 ha. Bénh tap trung tai
cac tinh BPBSCL.

- Bénh den 1ép hat: Dién tich nhiém 13.363
ha, dién tich nhiém ning 58 ha tip trung tai
DBSCL.

Ngoai ra, cac dbi tuong dich hai khac nhu: bo
tri, bo xit dai, bo xit den... gdy hai nhe trén pham
vi hep

TINH HINH THUY VAN

1. Bic Bd

Trong thang 7, thugng luu hé théng song
Hong- Thai Binh xuat hién tir 2 - 3 dot i nho
v6i bién do 1t tr 1 - 3 m. Myc nude cac song
sudi van ¢ muc thap trong 20 ngay dau thang 7.
Tir ngay 22/7 dén hét thang 7, do anh huéng cia
ranh ap thép bi nén boi b phén ap cao luc dia,
khu vuce Béic Bo dd c6 mua vira dén mua to trén
dién rong, dac biét tai ving Quang Ninh. Trén
cac song subi thuong luu hé thong song Hong-
Thai Binh da xay ra mot dot lii vira va 16m, muc
nudc cac song 1én nhanh vaéi bién d6 11 [én tur 3
- 7 m va dinh 1ii xuat hién vao nhitng ngay dau
thang 8. Ngap lut nghiém trong trén dién rong da
dién ra tai Quang Ninh, Hai Phong, Nam Dinh,
Dién Bién.

Do mua lii dén mudn va khong c6 nhiéu dot
mua 16n, ngudn dong chay trén hé thong song
Hoéng van nho hon TBNN: Dong chay trén song
Thao tai Yén Bai nhé hon TBNN la 76%; thuong
lwu séng Gam dén hd Tuyén Quang nhé hon
TBNN la 55%; song Da dén hd Hoa Binh nho
hon TBNN khoang 57%; dong chay ha du song
L6 tai Tuyén Quang nho hon TBNN la 73%; ha
du séng Hong tai Ha Noi nho hon TBNN la
77%.

Trén song Pa, myuc nudc cao nhit thang tai
Muong Lay 1a 192,55 m (19h ngay 26), thip
nhat 1a 183,37 m (7h ngay 05), myc nudc trung
binh thang 1a 187,16 m; tai Ta Bu myc nudc cao
nhit thang 13 110,85 m (9h ngay 26); thap nhét 14
105,02 m (7h ngay 12), myc nudc trung binh
thang 1a 107,52 m. Luu lugng 16n nhit thang dén
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hd Hoa Binh 1a 4900 m3/s (19h ngay 25), nho
nhét thang 1a 120 m¥/s (13h ngay 3); luu lugng
trung binh thang 1910 m?/s. Lic 19h ngay 31/7
h6 Hoa Binh 1a 100,05 m, thap hon cing ky nim
2014 (104,23 m).

Trén song Thao, tai tram Yén Bai, muc nudc
cao nhit thang 1 28,15 m (23h ngay 24); thip
nhit 12 24,90 m (13h ngay 4), muc nudc trung
binh thang 1a 25,96 m, thap hon TBNN (27,28
m)la 1,32 m.

Trén song Lo tai Tuyén Quang, myc nudc cao
nhét thang 1a 18,69 m (21h ngay 31); thap nhat
15,32 m (22h ngay 23). Myc nudc cao nhat va
thip nhét tai Tuyén Quang déu dat mirc nho nhat
lich st cung ky, myc nudc trung binh thang la
16,62 m, thip hon TBNN (20,24 m) 1a 3,62 m.

Trén song Héng tai Ha NoOi, muc nudc cao
nhit thang 1a 3,06 m (7h ngay 31), muc nudc
thap nhat 1 0,8 m (19h ngay 21). Muc nudc cao
nhét va thép nhét tai tram Ha Noi déu dat gia tri
nho nhét trong lich sir cing ky; muc nudc trung
binh thang 14 1,71m, thap hon TBNN (7,79 m) la
6,08 m, thap hon cing ky nam 2014 (3,48 m) 1a
1,77 m.

Trén hé théng song Thai Binh tai Pha Lai
muc nudc cao nhit thang 1a 2,32 m (22h ngay
31), thap nhat 0,08 m (16h ngay 22), myuc nudc
trung binh thang 14 0,83 m, thap hon TBNN cting
ky (3,26 m) 1a 2,43 m.

2. Trung B9 va Tay Nguyén

Trong thang, trén cac song ¢ Thanh Hoa,
Nghé An, Binh Thuan, Gia Lai, PakLik xuat
hién 1 - 2 dot i nho, bién d¢ i [én trén cac song
tr 1,4,5 m, dinh 1 trén céc song con ¢ dudi muic
BD1; riéng dinh i trén song La Nga tai Ta Pao:
119,99 m (ngay 12/7), & mirc BD2; muc nudce
cac song 6 Ha Tinh, Quang Nam, Kon Tum c6
dao dong nho; myuc nude cac song khac & Trung
B6 va khu vuc Tay Nguyén bién d6i cham. Trén
mot s6 song muc nude da xudng muc thap lich
str nhu: séng Tra Khuc tai Tra Khuc xudéng mirc
0,07 m (ngay 22/7), song Cai Nha Trang tai
DPodng Trang xudng muc 3,10 m (ngay 20/7).

Luong dong chay trung binh thang trén phan
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16n cac song chinh ¢ Trung Bo va khu vuc Tay
Nguyén thiéu hut so véi TBNN cung ky tir 20 -
50%, dac biét cac song & Nghé¢ An, Khanh Hoa
thiéu hut tir trén 90%, riéng trén song Thu Bon tai
Nong Son cao hon TBNN khoang 30%.

HO6 chura thity loi: Tinh dén ngay 31/07/2015,
dung tich trir ciia hau hét cac hd chira thuy loi
dat trung binh tir 35 - 50% dung tich thiét ké&, cac
hd & Thira Thién Hué, Quang Nam dat trung
binh 55 - 65% dung tich thiét k&, cac hd & Quang
Binh, Phu Yén, Kon Tum, Déng Nai dat trung
binh khoang 25 - 30% dung tich thiét ké; riéng
cac hd & Khanh Hoa, Ninh Thuan chi dat trung
binh khoang 10 -15% dung tich thiét ké. Pac
biét, mot s6 hd tai Khanh Hoa, Ninh Thuan hién
van dang can nudc.

Hb thuy dién: Tinh dén ngay 31/07/2015,
muyc nudc hau hét cac hd & Trung Bo thap hon
muc nudc dang binh thudng tir 6 -10 m, cac hd
thudc hé théng séng Ba, song Sésan, Srépok va
mot s6 hd thude hé thdng song Pong Nai nhu hd
PaM;i, Déng Nai 4,... thép hon muc nudc dang
binh thudng tir 0 - 3 m. M6t s6 hd thap hon nhiéu
nhu: Ban V&: 37,61 m, A Vuong: 34,88 m, Song
Tranh 2: 30,14 m, Pleikrong: 26,38 m, Kanak:
23,01 m, Budén Tua sah: 22,50 m, Ham Thuan:
18,54 m.

Trong thang, tinh trang han han thiéu nuéc
cuc bd van xay ra tai mot ) huyén thudc cac tinh
Phu Yén, Khanh Hoa, Ninh Thuan.

3. Nam B)

Muc nude dau ngudn song Ciru Long chiu
anh huong cua thiy triéu. Muc nude cao nhét
thang trén séng Tién tai Tan Chau: 1,77 m (ngay
31), trén song Hau tai Chau Pdc: 1,72 m (ngay
31), thdp hon TBNN tir 0,3 - 0,7 m.

Do muc nudc dau ngudn song séng Cuu
Long thép hon nhiéu so v6i TBNN nén xam
nhap min & PBSCL vao dau thang 7 c¢6 xu thé
tang cao dot bién so voi nhitng nam gan day.

Trong thang, trén song Pong Nai tai Ta Lai
xuét hién 1 dot 1ii nhé. Myc nude cao nhat thang
tai Ta Lai: 112,22 m (ngay 12/7).
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PAC TRUNG MOQT SO YEU TO KHi TUQNG

sé Nhiét d ( °C) Pd Am (%)
thir TEN TRAM Trung | Chuén Cao nhat Thap nhat Trung | Thip
tu binh sal | Trune | Tuyeét | Trung | Tuyet . binh | nhat | Ngay
bioh | agi | N | pinn | aoi | N
1 |Tam Buong 236 0.8 | 27.5 | 314 | 10 | 21.0 | 18.1 6 84 41 10
2 |Muong Lay (LC) 27.1 | 0.6 | 322 | 37.5 11 | 243 ] 225 6 85 37 10
3 |SonLa 2541 04 1296|336 12 | 225 | 19.0 8 83 43 10
4 [SaPa 19.7 | -0.1 | 23.2 1 262 | 11 17.0 | 12.7 6 87 55 10
5 |[Lao Cai 293 | 1.6 | 344 | 40.2 1 2571 23.4 6 76 36 10
6 |Yén Bai 2931 1.3 | 34.1] 383 3 2551 22.6 8 82 36 10
7 |Ha Giang 285 0.7 | 33.6 | 37.3 10 | 25.1 | 21.6 8 82 38 10
8 [Tuyén Quang 294 1.3 | 343 | 379 3 26.1 | 23.7 8 75 39 10
9 |Lang Son 2711 0.1 | 31.8 | 37.0 3 2391 19.2 9 83 43 8
10 |Cao Béng 2731 0.0 | 329 37.0| 13 | 23.8 | 19.6 8 83 42 7
11 |Thai Nguyén 293 | 0.8 | 33.7 | 38.0 1 263 | 23.4 8 78 37 8
12 [Bic Giang 2931 03 | 33.6 | 38.7 1 26.5 | 23.5 11 80 45 7
13 |Pha Tho 28.1 | -0.2 | 33.8 | 38.6 3 26.0 | 23.2 8 79 41 10
14 |Hoa Binh 2921 0.9 | 34.0 | 40.6 3 26.1 |1 2421 30 77 44 1
15 |Ha Noi 304 | 1.5 | 344 ] 40.8 3 27.6 | 24.5 11 72 36 1
16 |Tién Yén 282 | 04 | 322 36.7 1 2551239 11 83 45 9
17 |Bai Chay 287 0.2 | 32.1 | 36.7 1 263 [ 23.8 | 28 80 43 8
18 |Phu Lién 289 0.7 | 329 | 384 3 2641 232 11 81 45 7
19 |Thai Binh 293 ] 0.1 | 32.5 | 38.7 1 27.01 239 11 79 43 1
20 [Nam Pinh 295 0.2 | 33.3 ] 393 2 272 | 23.8 11 77 42 2
21 |Thanh Hoa 289 | -0.1 | 329 | 39.6 2 264 1 2411 30 79 40 1
22 |Vinh 29.71 0.1 | 33.2 | 40.0 4 2721 2371 30 71 36 1
23 D(‘A)ng Hoi 29.1 | -0.6 | 32.3 ] 39.3 4 26.6 | 22.6 | 30 72 41 3
24 |Hué 282 | -1.2 | 33.2 | 40.2 3 248 1 22.0 ] 29 82 38 3
25 |ba Nzcmg 2971 0.6 | 34.1 ] 39.0 2 26.5 ] 22.8 1 30 74 41 24
26 |Quang ngai 293 | 03 | 34.6 | 39.1 2 264 242 | 31 78 46 24
27 [Quy Nhon 303 | 0.6 | 34.6 | 39.6 4 2791 2321 10 76 40 24
28 |Play Cu 2241 0.0 | 26.8 ] 29.5 1 209 | 1921 20 89 58 27
29 [Buon Ma Thuot 252 09 | 30.1 | 32.0 6 224 208 | 22 83 54 6
30 (PbaLlat 1941 05 | 2371265 24 | 17.1 | 145 30 87 50 22
31 |Nha Trang 2921 09 | 33.1] 379 4 26.8 1 249 20 72 50 2
32 |Phan Thiét 27771 0.8 | 32.0| 354 6 253 ] 23.1 9 83 57 2
33 [Viing Tau 288 | 1.4 | 325| 345 1 2591 23.6 18 80 57 1
34 |Tay Ninh 28.0 | 1.2 | 33.1 | 357 3 25.0 | 22.5 10 85 51 27
35 |T.P H-C-M 289 | 1.8 | 341|363 | 24 | 259 | 241 | 28 76 45 26
36 |Tién giang 28.1 | 1.1 [ 328|343 | 24 | 255 235 1 78 50 26
37 |Céan Tho 282 | 1.4 | 328|345 24 [ 259 23.0( 20 83 52 26
38 [Soc Trang 281 1.0 | 320 33.7| 24 | 258|240 20 84 59 16
39 [Rach Gia 287 0.6 | 31.1 | 322 | 24 [ 269 | 245 19 86 64 22
40 [Ca Mau 287 | 1.6 | 32.6 | 345 | 24 | 26.0 | 24.7 7 82 55 26

Ghi chu: Ghi theo cong dién khi hdu hang thang

(LC: Thi xa Lai Chau cil)

TAP CHI KHI TUQONG THUY VAN
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TiNH HINH KHi TUQNG THUY VAN

CUA CAC TRAM THANG 7 NAM 2015

Lwong mua (mm) L“Q’Izlgn::))c hoi Gid niing S6 ngay Sé
i i So ngay lién | SO , ] | Gio tay kho
Tong | Chuan| Cao | Ngay tuc ngay | Tong | Cao | Ngay| Tong [ Chuan nong Mua | thir
Ny sai | nhat Kli:;g ni(:a m::; so | nhat N sal Nhe | Manh Déng | phin .
457 | -103 | 100 | 16 6 5 19 ] 50 4 10 | 123 -9 0 0 10 0 1
616 | 182 | 95 5 6 6 19 | 50 3 1 143 13 3 10 7 0 2
430 | 153 | 73 | 25 5 131 20 | 67 5 1 166 9 0 0 7 0 3
256 | -197 | 51 16 4 9 19 | 67 8 1 126 | 16 0 0 4 0 4
284 | -17 | 77 5 9 5 14 1139] 8 10 | 169 2 13 6 8 0 5
183 | -163 | 60 | 31 10 4 10113 6 8 168 -8 8 1 8 0 6
379 | <1371 70 | 29 8 4 13 84 9 10 | 163 -5 4 1 12 0 7
300 | 65 | 114 ] 31 8 4 12 | 97 5 101179 -15 9 1 7 0 8
376 | 118 | 68 17 10 9 151 93 7 10 | 153 | -38 5 0 13 0 9
268 3 85 4 5 5 14173 5 9 154 | -48 4 0 14 0 |10
205 | -187 | 62 | 26 5 11 18 | 150 | 98 10 | 158 | -38 8 0 10 0 11
283 [ 25 82 | 26 5 3 14 1 106 | 8 2 154 1 -60 4 0 7 0112
147 | 235 38 | 31 5 4 13]1102] 6 1 159 | -42 9 0 7 0 113
237 | 94 | 54 | 21 8 8 18 | 87 7 | 147 | -43 8 2 12 0 |14
97 | -191 | 28 5 4 4 15 ] 101 7 1 124 | -59 9 3 4 0 115
3710 | -75 1 103 | 29 5 8 16 1 79 5 4 133 | -10 0 0 6 0 |16
901 | 529 | 387 | 28 4 8 17 | 100 | 7 10 | 145 ] -61 1 0 12 0117
109 | -165| 34 18 5 8 141102 7 1 152 | -38 5 0 8 0 |18
157 | -77 | 48 17 10 4 10 1 120 9 1 139 | -84 3 2 5 0 119
114 | -116 | 28 16 4 6 16 | 121 9 1 137 | -86 5 2 8 0 120
337 | 134 | 81 17 5 7 16 | 108 | 10 1 136 | -76 0 4 9 0 |21
90 2321 27 6 5 5 12 1156 13 3 117 | -89 5 4 3 0 122
88 1 15 6 4 7 17 | 136 | 10 3 106 | -114 ] 6 3 2 0 123
69 =26 | 20 6 5 6 16 | 98 9 | 133 | -125 7 3 6 0 |24
37 -49 8 30 7 4 10 | 122 7 1 143 | -111 ] 11 4 S 0 125
119 | 43 46 12 8 5 14 1 91 5 2 159 | -101 | 11 0 9 0 |26
52 -3 18 7 8 5 11 | 143 ] 10 12 | 212 | -57 11 2 S 0 |27
418 | -35 | 92 9 3 16 | 24 | 45 3 1 124 | -14 0 0 4 0 |28
316 | 50 67 8 4 7 19 | 65 3 | 172 -7 0 0 10 0 129
285 62 50 | 31 2 12 1 26 | 33 2 22 | 108 | -68 0 0 8 0 |30
23 -20 6 19 11 5 10 | 155 7 4 1210 -35 2 0 3 0 |3l
201 | -23 | 50 9 5 15 17 1106 7 1 ] 221 10 0 0 7 0 |32
302 89 41 30 4 4 20 1 100 | 5 1 1205( -16 0 0 11 0 133
223 | 24 | 55 10 7 10 19 | 121 3 24 | 193 -9 1 0 15 0 |34
246 | -48 | 85 | 30 2 10 ] 23 | 91 4 21 | 183 3 6 0 12 0 135
337 | 135 81 | 25 2 5 24 1 88 5 10 | 213 0 0 0 15 0 |36
207 | -20 | 52 19 5 6 21 84 | 46 10 | 230 | 45 0 0 9 0 |37
100 | -148 | 24 | 21 5 5 191 75 4 4 1204 34 0 0 11 0 |38
143 | -156 | 29 19 7 5 16 ] 92 | 45 5 1201 23 0 0 8 0 139
201 | -122°| 36 | 23 4 8 20 | 78 4 5 165 5 0 0 9 0 |40

TAP CHi KHi TUQNG THUY VAN
S6 thang 08 - 2015
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Lé Ngoc Anh, Vii Thi Van Anh va Nguyén Thong - Truong Pai hoc Bach Khoa thanh
pho HO6 Chi Minh
Dénh gia tac dong cua bién doi khi hau 1én dong chay luu vuc song Dong Nai

Pham Hanh Nguyén - Tong cuc Moi truong
Tac dong cua bién doi khi hau doi véi canh quan rimg ngap mén khu vuc Miii Ca Mau

Phan Vin Truong®, Dwong Vin Nam®, P Ngoc Thue? - WVién Khoa hoc Vit liéu,
@Vién Dia chat va Dia vat 1y bién Vién Han lam Khoa hoc va Cong nghé Viét Nam

Tac dong cua bién doi khi hau doi vdi tai nguyén nude nhat dudi dat Pong bang ven bién
Ha Tinh

Chu Thi Thu Huong - Truong Dai hoc Tai nguyén va Moi truong Ha Noi
Anh hudng cua ap cao Thai Binh Duong dén nang nong trén vung Bac Trung B Viét Nam

Pham Quang Nam, Vii Vin Thing, Trwong Ba Kién, Mai Viin Khiém, Nguyén Vin
Hiép, Nguyén Bui Phong, Pang Hong Nhuw, La Thi Tuyét, Nguyén Thi Hoan va Ngo
Tién Giang - Vién Khoa hoc Khi twong Thuy van va Bién doi khi hau

Thir nghiém du tinh sé ngay ning néng khu vuc Viét Nam bang mé hinh cIWRF

bang Van Trong va Vii Ngoc Linh - Trung tam Mang luéi Khi tugng Thuy van va Moi
truong
Péanh gia xu thé hién twong nang néong ¢ khu vuc Bac Trung B trong dicu kién bién doi
khi hau

Nguyén Thanh Hung, Nguyén Thi Thu Huyén va Vii Pinh Cwong - Vién Khoa hoc
Thuy lgi Viét Nam

Nghién ctru anh hudng cia hd chira thuong ngudn dén cac dic trung thuy van trén hé
thong song Ma

Tir Thi Cam Loan”, Nguyén Kim Hoang®, Nguyén Xuin Doanh®, Hoang Thi Thanh
Thiy" - OTrudng Pai hoc Tai nguyén va Méi truong thanh phé HO Chi Minh, @) Truong
Pai hoc Khoa hoc Tu nhién thanh phé HO Chi Minh

Pénh gia tiém ning st dung khoang sét t nhién khu vuc mién Péng Nam Bo trong xtr i
nudce thai 6 nhiém kim loai ning

Summary of the Meteorological, Agro-Meteorological, Hydrological Conditions in July
2015 - National Center of Hydro - Meteorological Forecasting and Institute of Me-
teorology, Hydrology and Climate Change

Report on Air Environmental Quality Monitoring in some Provinces in Junly 2015 -
Hydro-Meteorological and Environmental Network Center
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