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NGHIEN CUU PANH GIA DONG CHAY MUA CAN TREN LUU VUC
SONG VU GIA - THU BON DUOI TAC PONG CUA BIEN POI KHi HAU

Vii Thi Thuy

Vién Khoa hoc Thuy lgi Viét Nam
Ngb Lé An, Nguyén Thanh Thuy
Truong Pai hoc Thuy loi

Tém tit: Tai nguyen nude la mot trong nhitng doi tieong chiu tac déng truc tiép va manh mé
nhat ciia bién doi khi hiu (BPKH). Mua I6m c6 xu thé xdy ra thuwong xuyén hon vao miia mua,
lirong muwa giam vao cdac thang miia khé. Nhitng sw thay doi nay lam cho sw phdn bé nuéc gzua
miia lii va mila can ngay cang chénh léch, dong chay cuc tri xudt hién voi cuwong sudt va tan sudt
nghiém trong hon. Bdc biét, sy suy giam dong chay vao miia can sé anh huwong tryc tiép dén kha
nang cd'p nude va chat lwong nude luu viee. Vi vdy, viéc lwong héa anh hwéng cia bién doi khi
hdu dén dong chay mua can la rdt can thiét trong qudn 1y tai nguyen nuoc luu vuc. Nghién cuu
da thuc hién danh gla thay doi dong chay nam va dong chdy cuc tiéu cho luu vuc séng Vu Gia
Thu Bon ing véi két qua mé phong cia 11 mé hinh khi hdu viing cho kich ban phdt thdi thap
RCP 4.5 va kich ban phat thai cao RCP 8.5. Két qud nghién ciru chi ra rang mdc ding dong
chdy nam cé xu huéng tang, dong chay miia can lai c6 xu thé giam manh. Tong hrong dong chay
mua can giam 30% tai tram Nong Son va giam 10% tai tram Thanh My. Dong chay ngay nho
nhat trung binh gidm 54% tai tram Nong Son va giam 55% tai tram Thanh My.

Tir khoa: Bién doi khi hau, Vu Gia — Thu Bon, dong chay, mua can

Summary: Water resources is the most directly affected by climate change. Heavy rain events
occur more frequently in rainy season while rainfall decreases in dry season. These changes
enlarge the discrepancy in total flow between the flood and dry seasons. The extreme flow events
appear more frequently and severely. Especially, the flow reduction in dry season will influence
the water supply capacity and water quality in river basins. Therefore, the quantification of
climate change impact on low flow is necessary for water resources management. The effects of
climate change on seasonal flow and extreme low flow are evaluated for Vu Gia - Thu Bon river
basin by simulating 22 climate model runs corresponding to emission scenarios RCP 4.5 and RCP
8.5. The results indicate that the annual flow increases. However, the total flow in dry reason
decreases approximately 30% at Nong Son station and 10% at Thanh My station. The average
extreme low flow decreases about 54% at Nong Son station and 55% at Thanh My station.
Keywords: Climate change, Vu Gia — Thu Bon, flow, dry season...

1. PAT VAN PE dén 2017 (Eckstein, 2019). Sy gia ting cudng
dd va tan sut cua cac hién tuong thoi tiét cuc
doan trong tuwong lai s& lam thay doi cac dic
trung cua tai nguyén nudc Viét Nam ndi chung
va luu vue song Vu Gia - Thu Bon. Cu thé,
mua 16n c6 thé xay ra thuong xuyén hon lam
Ngay nhdn bai: 19/11/2019 ting nguy co xay ra lii lut. Dong thoi, lwong

Ngdy thong qua phan bi¢n: 05/12/2019 mua giam, bdc hoi ting vao cac thang mua
Ngay duyét dang: 13/12/2019

Viét Nam dugc danh gid 1la mdt trong mudi
quoc gia chiu d&nh huong ning né nhat tir cac
hién tugng cuc doan trong giai doan tur 1998
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khoé cung véi sy gia ting vé tdn sudt va
cuong do cua El Nino lam cho han hén c6 xu
thé xay ra thudng xuyén va kéo dai hon
(IMHEN va UNDP, 2015). Sy phan bd nudc
gilra mua 10 va mua can ngay cang chénh
léch s& gay nhiéu khé khin cho viéc quan 1y
tai nguyén nudc. Dong chdy mua can gidm
kéo theo kha ning cip nudc tu nhién va kha
nang ty lam sach cua dong séng gidm, mau
thuin giita cac dbi twong str dung nuéc gia
tang. Vi vay, viéc danh gid mot cach dinh
lugng dong chdy mua can dudi tac dong cua
bién d6i khi hau 1a rat can thiét va la co s¢
dé danh gia anh huong cua bién doi khi hau
(BDKH) dén chit luong nudc va xam nhap
mdn, cac phuong an xay dung, quan ly va
van hanh cac hé thong cong trinh.

Luu vuc séng Vu Gia - Thu Bon 14 1 trong 8
hé thdng song 16n nhat Viét Nam. Song bit
ngudn tir dia ban tinh Kon Tum chdy qua
tinh Quang Nam, thanh phd Pa Ning, d6 ra
bién Pong qua Cira Pai va Cira Han vdi tong
dién tich lvu vuc 1a 10.350 km? (Hinh 1).
Nudc trén hé thdng séng 13 ngudn nude cung
cAp quan trong cho nhu ciu phat trién dan
sinh ké cta tinh Quang Nam va thanh phd
Pa Néng, cung cip nudc tudi cho 45.000 ha
dat canh tic nong nghiép va cdp nudc sinh
hoat cho gan 2 tridu ngudi. Dong chay trén
luu vuc phan thanh hai mua i va mua can.
Dong chay can trén luu vuc kéo dai 9 thang
tir I-IX nhung chi chiém 30-35% tong lugng
dong chay nim. Trong cac nam tir 2014 dén
2018, su suy gidm dong chdy vao mua can
dd lam cho tinh trang 6 nhiém chat lugng
nude trén song va xam nhdp man tré nén
nghiém trong (B0 Tai Nguyén va Moi
Truong, 2019). Vi vdy, muc ti€u cua nghién
clru nay tap trung vao danh gia tac dong cua
BDKH dén dong chay mua can trén luu vuc
song Vu Gia — Thu Bon.
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Hinh 1: Luu vuc nghién ciru va cac tram KTTV

Pé phan tich anh huong cta bién doi khi hau
dén dong chay, phuong phap md hinh toan
thuong dugc st dung. Cac mo hinh toan duogc
chia thanh nhém mé hinh thong sb tap trung va
mo6 hinh thong s6 phan bd. M6 hinh thong sb
phan bd c6 thé mé phong duoce anh hudng cia
su bién doi theo khong gian ciia cac dic trung
lru vye dén dong chay. Tuy nhién mé phong
bang mo hinh thong s6 phan bd yéu cau sb lidu
dau vao nhiéu va thoi gian tinh toan lau. Vi vay,
mo hinh thong s6 phan bd khong phi hop véi
toan md phong dong chay cho thoi gian dai.
Nghién ctru Ira chon sir dung mé hinh thong sb
tap trung NAM dé mé phong dong chay cho
giai doan nén 1986-2005 va hai giai doan trong
tuong lai 2016-2035 va 2046-2065. Trong
nghién ctru s& xem xét kich ban phat thai thap
va cao RCP 4.5 va RCP8.5 voi két qua chay
cua 11 md hinh khi hau sau khi hi€u chinh sai
s6 bang phuong phap phan vi kinh nghiém.

2. PHUONG PHAP NGHIEN CUU
2.1 M6 phéng dong chay tir mua

Do luu vuc Vu Gia - Thu Bdn chi ¢ hai tram
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thuy van do dong chdy la Nong Son va Thanh
M§¥ nén bao céo nghién ciru danh gia sy thay doi
dong chay tai hai tram do nay. Két qua thay doi
tai Nong Son va Thanh My trong tuong lai theo
cac kich ban BDKH s¢ 14 co s dé danh gia cho
toan luu vuc Vu Gia - Thu Bon.

DPé mo phong dong chay tir mwa, béo cao sir
dung m6 hinh thuy vin NAM dugc Hansen va
Niessen (Nielsen va Hansen, 1973) d& xuit.
M6 hinh thudéc nhém md hinh nhan thiec,
thong s6 tap trung duoc chia thanh 3 bé chira
md phong ba thanh phian dong chay mat, sat
mat va ngam (khi ap dung ¢ Viét Nam d loai
bo bé tuyét). Mo hinh ¢6 9 théng sb chinh 1a
Umax, Lmax, CQOF, CQIF, TOF, TIF, CKI-
2, TG va CKBF. Mbi thong sb déu c6 cac y
nghia vat ly nhu khd nang trir nudec (Umax,
Lmax), khd nang sinh dong chdy tor mua
(CQOF, CKIF), thoi gian tré (TOF, TIF, TG),
thoi gian tap trung nudc (CK1-2, CKBF). Do
sO lugng thong sd it nén khi tim kiém bo thong
s6 cho md hinh, thuong thi tat ca cac thong sb
nay déu dugc dua vao phén tich, tim kiém.

2.2 Hiéu chinh sai so tir cAic mo6 hinh khi hau

Céac md hinh khi hau thuong gip nhiéu sai sb
khi m6 phdng cho pham vi dia phuong do su
hiéu biét ciing nhur md ta con chwa diy du, rd
rang vé qua trinh thay doi phtrc tap ciia cac
dac trung khi hau, cting nhu céc s6 lidu thuc
té con chua thu thap hay do dac chi tiét. Do
vdy, can ¢ mot quéa trinh hau xur 1y ddi véi
cac dir liéu dau ra cta cac md hinh khi hau dé
nang cao chit lugng mé phong cta cac md
hinh nay (Maurer va Hidalgo, 2008). Phuong
phap hiéu chinh sai s phan vi kinh nghiém
dugce nhiéu nghién ctru st dung do tinh don
gian, hi¢u qua cao khi tng dung dugc cho
nhiéu ddi tugng (Jakob ThemeBl, Gobiet va
Leuprecht, 2011). Ham hi¢u chinh sai s6 ¢o
dang (Piani et al., 2010):

B, = F; ' (Fn(P)) (M

Trong d6 Po, Pm twong tng 13 tri sd thuc do va
tri s6 mod phong. Fo, Fn 13 ham phan bd luy

tich kinh nghiém cua tri s6 thuc do va tri sb
mo phong tuong Ung.

O trong nghién ctru ndy, ham hiéu chinh phan
vi dang (1) dugc sir dung dé hiéu chinh luong
mua ngay.

D6i voi ddi tuong nhiét d6 trung binh, nghién
ctru st dung phuong phap hi€u chinh don gian
(Lehner et al., 2006) c6 dang:

Tds,sre;n — Tdo,?rf + (TTIrQLCMscen _ TTIr?LCMbase) (2)

Trong d6 TSE™, T2%S 1a nhiét do mo phong va

thuc do; TRCMscen —TRCMbase tyong (mg la
nhiét do trung binh thang cta cdic mo hinh khi
hau toan ciu thoi ky tuong lai va thoi ky nén.

2.3 M6 phéng boc hoi tiém ning tir nhiét do

Boc hoi 14 mot thanh phin quan trong trong
phuong trinh can bang nuéc. Trong cac kich
ban BDKH, thanh phin bdc hoi khong duoc md
phong tryc tiép tir cac mo hinh khi hdu ma dugc
xac dinh gian tiép thong qua cac yéu t6 khi hau
khéac nhu nhiét d9, ap SUAt... Trong nghién ctru
nidy, mo hinh tinh toan bdc hoi tiém ning
Thornthwaite dugc st dung do yéu cau chu yéu
cia moO hinh 1a nhi¢t d§ khong khi trung binh,
phi hop véi diéu kién sb liéu thu thap tir két
qua mo phéng cua cac moé hinh GCM theo cac
kich ban trong tuong lai. M6 hinh Thornthwaite
c6 dang (Thornthwaite, 1948):

B =16(55) (50) (%) Q

Trong d6 Er la bdc thoat hoi tiém ning, L 1a sb
gid ning trong ngiy trung binh (gid), Ta 1 nhiét
do trung binh ngay cua thang tinh toan (°C), N 1a
sd ngay trong thang, o dugc tinh theo cong thirc:

a=(6,75*107) 13— (7,71 * 10°) I + (1,792 *
102) I +0,49239

7\ L514 .
1= Y12 (f) 12 chi s6 nhiét phu thudc
vao nhiét do trung binh cua ca 12 thang T

Trong nghién ctru nay, mo hinh Thornwaite
duoc hiéu chinh va kiém dinh cho duwr liéu thuc
do tai tram Ba Necmg va Tra My.
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2.4 Dir liéu
2.4.1 Dit liéu thuc do

Dir lidu khi tuong thuy van thuc do bao gém
mua, nhiét d§ khong khi trung binh, luu luong
dong chay thoi doan ngay dugc ldy tir cac tram
do trong Iuu vyc. Danh sach cac tram do dugc
sir dung thé hién ¢ hinh 1.
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2.4.2 Dir liéu mé phong BDKH

Nghién ctru nay st dung két qua mo phong
mua, nhi¢t d§ khong khi thoi doan ngay cua
11 md hinh khi hiu toan cau (GCM) theo hai
kich ban RCP 4.5 va RCP8.5. Tén cac mo
hinh ciing nhu co quan phy trach dugc thé
hién ¢ bang 1.

Bang 1: Cac mo hinh khi hju st dung trong nghién ctru

TT| Tén mo hinh Trung tim Quéc gia | D) phan gisi
1 | ACCESS 1.3 |Cuc Khi tugng Uc 1,875°x 1,25°
2 CanESM2  |Trung tdm MO hinh va phan tich khi hau Canada 2,81°x2,79°
3 | CMCC-CMS |Trung tim Pia Trung Hai vé BDKH Italia 1,875°x 1,865°
4 | CNRM-CM5 |Trung tdm Qudc gia Nghién ctru Khi tugng Phap 1,40° x 1,40°
5 | CSIRO-MK3.6 |0 chie Nehien el Khoa hoc va Congl ;. | g750, 1 ggso

nghi¢p Lién bang
A XTAY 1Y T 2 in Trung
6 | FGOALS-g2 |Vién Vat Iy Khi quyén, Vién Khoa hoc Qu be 2,81°x2,79°
7 | GFDL-ESM2G |Phong thi nghiém dong luc hoc dia vat 1y M¥ 2,50°x 2,00°
8 | HadGEM2-CC |Trung tam Met Office Hadley Anh 1,875°x 1,25°
9 IPSLI;/([:;:/I SA- Vién Pierre Simon Laplace Phap 2,50°x 1,268°
10 MIROC5  |Vién Nghién ciru khi quyén va dai duong Nhat Ban | 1,40°x 1,40°
11 MPI-ESM  |Vién Khi twong Max Planck brrc 1,875° x 1,865°

2.4.3 Cac kich ban nghién curu

Trong nghién ciru ndy, thoi ky nén duge lya
chon tr ndm 1986 - 2005, trung véi thoi ky
nén theo bao céo tong hop lan tha 5 cua
IPCC va cua B9 Tai nguyén va Mdi truong
(IPCC), 2014; BO Tai nguyén va Moi
Truong, 2016). Hai giai doan trong tuong lai
dugc xem xét la giai doan 2016 - 2035 va
2046 - 2065.

3. KET QUA NGHIEN CUU
3.1 M6 phong dong chay

Do Iuu vue Vu Gia - Thu Bon chi ¢6 2 tram do

dong chay l1a Nong Son va Thanh My nén
nghién ctru nay da xay dung mo6 hinh NAM
md phong dong chay dén cho hai luu vuc séng
nay. Nhim tranh anh hudng ciia cac cong trinh
thuy lgi dén dong chay, s lidu giai doan hiéu
chinh tir nAm 1979 - 1994, giai doan kiém dinh
tir 1995 - 2005. Dir liéu mua va bdc hoi trung
binh trén luvu vuc dugc tinh trung binh theo
phuong phdp da giac Thiessen tur cac tram
mua thuc do. Két qua hiéu chinh va kiém dinh
duoc trinh bay ¢ bang 2 va hinh 2 cho thiy mo
hinh mo phong t6t qua trinh luu lwong tai
tuyén cira ra.
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Bang 2: B thong s6 mé hinh sau buéc hiéu chinh va kiém dinh

Thong s6 | Umax | Lmax | CQOF | CKIF | CK1,2 | TOF TIF TG CKBF
Nong Son 12 216 0,77 203 30,9 0,76 0,05 0,05 1090
Thanh M¥ 19 162 0,48 400 24,3 0,76 0,05 0,1 1030

Puérng qua trinh dong chdy Néng Son

Puérng qua trinh dong chdy Néng Son
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Hinh 2: Qua

3.2 Hiéu chinh sai s6 mé hinh GCM

trinh dong chay hiéu chinh (trdi) va kiém dinh (phdi) tai Nong Son, Thanh My

s0, nhin chung cic két qua sau hi¢u chinh

Két qua mé phong mua, nhiét do cua cic da pha hop voi so li¢u thye do, th,é hién &
md hinh GCM tai cac tram do cho sai sb hinh 3 va bang 3 (minh hoa voi ket qua tir
nhiéu. Sau khi 4p dung budc hiéu chinh sai ™© hinh Access 1-3).

98

600

Phan bé luy tich lveng mua ngay Néng Son thuc do va mé phéng

= = Access1-3 (gbc)

———

—— Access1-3 (hiéu chinh) - Thue do

Hinh 3. Luong mua thwc do va mé phong bang mé hinh Access1-3
trudc va sau khi hiéu chinh tai Nong Son
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Bang 3: Cac dic trung mua ngay thuc do va mé phéng theo mé hinh Access 1-3
(trwée va sau hiéu chinh) tai mot so tram thugc luu vue song Vu Gia - Thu Bon

Tham o 9 D S|l 6| s 2. L 3|

TruGng R o é cl &gl 2| 3|22 2 5 Q2
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Mo u |56/63(60[66(58(60(59|81(81|61(73(11.3/8.0(8.0|8.6
phong
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chinh)

Ki hiéu: u, o lan luot 1d tri s6 trung binh va do léch chudn

Dbi véi cac tram do khac cling nhu mé hinh
khi hau khac, két qua sau hiéu chinh vé
lugng mua va nhiét do déu cho két qua tdt,
thé hién su hiéu qua cia phuong phap nay.
Do vay, khi 4p dung phuong phéap hiéu chinh
cho céc dir li€u mo6 phong trong tuong lai s€
cho két qua tin cdy hon, pht hop véi didu
kién dia phuong hon.

Lwgng mua trung binh giai doan 2016-2035
Noéng Son

| o v v

Vi ik ik Ixo X X X

3.3 Bién dong lwong mwa va bdc hoi trong
twong lai

3.3.1 Bién dong lwong mura

Luong mura trong tuong lai dwoc md phong bang
11 mé hinh toan cau theo hai kich ban RCP 4.5 va
RCP 8.5. Két qua lwong mura thang trung binh céc
giai doan 2016-2035 va 2046-2065 tai hai tram
Nong Son va Thanh My dugc thé hién ¢ hinh 4.

Lugng mua trung binh giai doan 2046-2065

Noéng Son
1200
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v vib vk IX X

| 1l nm v v X Xl
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Lugng mua trung binh giai doan 2016-2035
Thanh My
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Thanh My
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Hinh 4: Luwong muwa thang trung binh giai doan tai Nong Son va Thanh My theo 11 mé hinh
ung voi 2 kich ban (dwong nét manh) va thuc do giai doan nén (dwong nét dam)

Hinh 4 cho thiy nhin chung c6 sy khac biét vé
lugng mua gitta cac mo hinh khi hau cling nhu
cac kich ban. Tuy vdy, cdc mé hinh déu cho thiy
lwgng mura thang 16n nhat chi yéu ¢ thang IX va
X. Thang c6 lugng mua thip nhat 1a thang IIL.

Luong mua ndm tinh trung binh ca 11 m6 hinh
va 2 kich ban cho ca giai doan nhin chung déu
ting & ca hai thoi ky xem xét véi muc ting lan
lugt tai Nong Son la +4,1% (2016-2035) va
+11,9% (2046-2065), va tai Thanh My la
+8,6% (2016-2035) va +17,3% (2046-2065).

g ) D3 Ning (2016-2035 RCPA.S)
8O m Access
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I [ " VoW VI VI X X X1 K| MPLESM

-20

Pbi voi lwong mua mua kho (tir thang I d&én
thang IV), lvong muwa c6 xu thé giam véi mirc
trung binh lan luot tai Nong Son 1 -9,8%
(2016-2035) va -11,7% (2046-2065), va tai
Thanh MYV la -14,4% (2016-2035) va -16,3%
(2046-2065).

3.3.2 Bién dong lwong boc hoi

Su thay d6i lwong bdc hoi trung binh hai giai
doan trong tuwong lai so véi thoi ky nén mod
phong bang 11 mé hinh GCM duoc vi du minh
hoa bang hinh 5.
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Hinh 5. S thay doéi leong béc hoi trung binh hai giai doan tai Pa Ndng va Tra My
giai dogn 2016-2035 theo kich ban RCP4.5

Tir hinh 5 cho thiy, nhin chung c6 su gia ting
lwong bdc hoi thé hién & tit ca cic md hinh khi
hau. Tuy nhién, lugng bdc hoi mua khd c6 xu
thé giam tuy khong nhiéu & da sd cac mo hinh,
dac biét la tai Tra My.

3.4 Bién dong dong chay

100

Str dung mé hinh NAM da xdy dyng ¢ muc
3.1 m6 phong cho hai luu vuc Nong Son va
Thanh My véi dau vao 13 lwgng mua ngay, bdc
hoi ngay tinh toan theo 11 mé hinh khi hau
toan cau d3 hiéu chinh sai sd.

Két qua vé dong chay trong tuong lai trong hai
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hinh 6.

Dong chay tai Néng So'n giai doan 2016-2035

Dong chdy tai Néng Son giai doan 2046-2065
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Hinh 6: Két qud mé phong dong chay tai Néng Son va Thanh My cho hai giai doan 2016-2035,
2046-2065 theo cdc mé hinh khi hdu (nét manh) va thoi ki nén (nét ddam)

Két qua md phong cho thiy, nhin chung lrong
dong chay tai Vu Gia va Thu Bon c6 xu thé
ting & ca hai giai doan, thé hién & da sb cac
mo phong dong chdy tir cdc mo hinh khi hau
déu tang so véi thoi ki nén. Mua i nhin chung
¢6 xu thé dén sém hon tir mot dén hai thang.

D6i v6i luong dong chay muia can thi lai ¢6 xu
thé giam & ca hai luu vyc v6i mie suy giam tai
Nong Son 1a -31,6% (2016-2035) va -28,1%
(2046-2065), tai Thanh My la -11,1% (2016-
2035) va -8,1% (2046-2065).

Khong chi tong lvgng dong chiay mua can suy

TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 57 - 2019

giam, dong chiy ngay nho nhit tai Nong Son
va Thanh My ciing ¢6 suy giam dang ké nhu &
hinh 7. Dong chay ngay nho nhat binh quén
trung binh gidm 53,9% (2016-2035) va gidm
54% (2046-2065) tai tram Nong Son, giam
53% (2016-2035) va gidam 57.1% (2046-2065)
tai tram Thanh My. Dong chay ngay nho nhat
cho timg giai doan Ung véi tan suit 75% duoc
tinh theo phan bd cuc tri Gumbel (Gumbel,
1935) cho thay trung binh cta cac phuong an
giam 60% (2016-2035) va giam 63,6% (2046-
2065) tai tram Nong Son, giam 24,3% (2016-
2035) va giam 38,9% (2046-2065).
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Hinh 7: Chénh léch gitta Q ngay min trung binh va Q ngay min75% ting giai doan
50 voi thoi ky nén tai Nong Son va Thanh My

Tir két qua md phong dong chay theo 11 md
hinh GCM véi 2 kich ban RCP4.5 va RCP8.5
cho thdy, dong chay ngiay nho nhét c6 xu thé
gidm manh ¢ ca hai tram Nong Son va Thanh
M5 so véi thoi ky nén. Dong chay ngay nhé nhat
tinh trung binh ca giai doan c6 xu thé giam manh
hon so v6i dong chay ngay nho nhit (mg véi tan
suit 75%. Diéu nay thé hi¢n, trong tuong lai, su
chénh 1éch dong chay ngay nho nhat giira cac
niam s& khong nhiéu nhu thoi ki nén,

4. KET LUAN

Bai bao di tién hanh nghién ctru danh gia tac
dong cua BDKH den dong chay trén luu vuc
song Vu Gia — Thu Bon, thé hién tai hai luu vuc
Thanh My va Nong Son. Nghlen ctru da su dung
két qua md phong cta 11 mdé hinh GCM thong
dung tir cac trung tam khi hau 16n trén thé g101
dé danh gia theo hai kich ban RCP4.5 va
RCP8.5. Céc dir liéu m6 phong nay da duge hi¢u

chinh sai s6 bang phu’orng phap hiéu chinh phan
vi kinh nghiém, giip nang cao d9 tin cdy, tinh

TAI LIEU THAM KHAO

hop 1y cta két qua cho khu vuc nghién ciru.

M6 hinh mua dong chay NAM duge st dung
dé mo phong dong chay tir mua c6 xét dén ton
thit bdc hoi. Két qua md phong dong chay
trong tuong lai tai Nong Son va Thanh My cho
thay nhin chung luong dong chay ndm c6 xu
thé ting, mua 1d c6 thé xuit hién sém hon tir
1-2 thang Trong khi d6, dong chay mua can
lai c6 xu thé glam manh mé khong chi vé tong
lugng ma con & céc tri sd cuc tri nhu dong
chay ngay nho nhat trung binh va dong chay
ngay nho nhit ing véi tan suat 75%.

Két qua nghlen ctru cho thdy, du d6i mit véi
sy suy giam v€ lugng dong chay mua can,
nhu’ng tinh tong 1u’0'ng dong chay ca nam lai
c¢6 xu thé ting & ca hai luu vuc Nong Son va
Thanh MJ. Vigc két hop v6i céc coOng trinh
thuy loi nhu ho chia giup didu tiét lai dong
chay s cai thién dang ké nguy co thiéu nudc
vao mua can.
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