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DANH GIA VIEC PHAN PHOI CHIA SE NGUON NUGC TINH
THANH HOA DUGITACDONG CUA BIEN POI KHi HAU

Bao Thanh, Vii Thi Huong, Ngé Nam Thinh, Pham Thanh Long
Phan vién Khi tugng Thily van va Moi trudng phia Nam

trén Juu vuc séng Ma ctia tinh Thanh Héa theo cdc kich ban cao A1FI va kich ban trung binh B2.

Bdi bdo phan tich tdc déng cta bién @i khi hdu (BBDKH)dén dong chay nam, dong chdy cdc mua

Sau dé, st dung cdc kich ban phdt trién dén ndm 2020 @étinh todn tdc dong ctia BDKH dén su'thay
dbi trong phan phéi str dung nuéc 6 khu vyc tinh Thanh Héa.
Tir khéa: Thanh Héa, cén béing nudc, bién doi khi hdu

1. Md dau

Luu vuc séng Ma - Chu ndm & phan phia Bac
Trung Bo, di qua 5 tinh: Lai Chau, Son La, Hoa Binh,
Nghé An va Thanh Hoa: Luu vuc séng Ma c6 tiém
nang rat 16n vé dat dai, tai nguyén nudc, thuy nang,
riing va thay hai san. Kinh té trén luu vyc dang phat
trién va c6 xu thé chuyén dich co cdu kinh té va
chuyén déi co ciu cay tréng, dac biét laThanh Hoa.
Pay cting 1a noi doi hdi nhiéu t6i nguén nudc va yéu
cau giam nhe thién tai do nguén nudc gay ra. Do
dac thii ctia thi tiét & day van thudng xay ra nhiing
loai hinh thién tai ing, han, man, 1 quét va I song
lam can trd t6i qua trinh phét trién kinh t& - xa hoi.
Dic biét trong nhiing ndm gan day, do anh huéng
clia BDKH nén lugng dong chay trén cac séng ngoi
¢6 xu huéng thay d6i, cong thém nhu cau st dung
nuéc tang dan dén can bang nudc trén cac song cd
xu thé thay do6i. '

2. Phuong phap nghién citu va kich ban st

dung

Str dung md hinh HEC-HMS version 3.5 d€ tinh
toan dong chay tir mua. Cac phuong phap lya chon
trong hiéu chinh mé hinh: ton that, dung phuong
phap dudng cong SCS. Chuyén déi dong chay, st
dung phuang phap Snyder Unit Hydrograph. Dong
chay ngam, st dung phuong phap ham sé m. B¢
haoi, chon phuong phép nhap sé liéu theo tiing
thang, thu thap tir cac tram do dac trong luu vuc.

Di&n toan dong chay hé trén song: st dung
phuang phap tré, phuong phap nay yéu cau théng
s6 thai gian tré d6i véi dong chay trén tiing nhanh
song va déi véi tiing tiéu luu vuc.

Kich ban st dung I3 kich ban cao A1Fl va kich
ban trung binh B2. Cac két qua tinh toan cho cac
kich ban nay dugc tinh toan tif mé hinh SIMCLIM.
Bang 1 dudi day biéu thi muc thay déi lugng mua

(%) va nhiét do (°C) so v6i kich ban nén 1980-1999. -

[1L

Bang 1. Thay déi lIuong mua (%) va nhiét d6 (°C) so vGi thoi ky 1980-1999 theo cdc kich ban BPKH

Kich ban Thang Lugng mua {%6) Nhigt 46 °C)_
) 2020 2050 2100 2020 2050 2100
12-2 3,73 808 | -1558 0,50 1,56 3,91
B2 3-5 -0,57 -1,24 -2,39 0,62 1,80 4,59
: 6-8 1,90 4,09 7,93 0,54 1,74 4,02
9-11 0,53 1,15 2,23 0,43 1,27 3,02
i2-2 -3,60 -11,17 -26,44 0,50 1,56 3,91
A1Fl 3-5 -0,55 -1,72 -4,07 0,62 1,80 4,59
6-8 1,83 5,67 13,38 0,54 1.74 4,02
9-11 0,51 1,60 3,77 0,43 1,27 3,02

Theo bang 1 trén cho thay, déi véi lugng mua
trung binh vao cac thang 12 dén thang 2 va théng
3 dén thang 5 cla giai doan 2020, 2050 va 2100 cé
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xu huéng giam dan so v6i thai ky nén 1980 - 1999
qua cac nam. Ngugc lai, iugng mua trung binh cac
thang 6- 8 va 9- 11 c6 xu hudng tang dén so v6i giai
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doan nén.

V& nhiét do, khu vuc tinh Thanh Héa ¢6 xu thé
tang dan qua cac giai doan & ca hai kich ban cao va
trung binh. Mdc tdng nhiét d6 t&i da vao ndm 2100
theo céc kich ban trung binh, cao tuong dng la:
4,59°C xuat hién vao khodng thdi gian tir thang 3
cho dén thang 5 (bang 1).”

Hinh 1. Bdn d6 DEM khu vuc tinh Thanh Héa

b. Hiéu chinh va kiém dinh bé théng s6 ciia mé
hinh

56 liéu mua dugc st dung dé tinh toan bao gém
s6 liéu mua tai cac tram: Bai Thugng, H6i Xuan,
Giang, Thanh Héa, Quang Chau, Ly Nhan, Mudng
Lat, Clra Bat, Kim Tan, Cdm Thay, Lang Chanh. S&
liéu luu lugng diing dé€ hiéu chinh, kiém dinh mo
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3. K&t qua nghién ciu

a. Phén chia cdc tiéu luu vuc va mé phéng
déng chdy trong mé hinh mua - dong chay

Dua vao ban d6 DEM (hinh 1) két hgp véi phan
mém hd trg ArcGis 10, cc tiéu luu vuc dugc phan
chia trong mé hinh toén nhu trong hinh 2 dudi day.

Hinh 2. Ban d6 phdn chia cdc tiéu luu vuc thudc
luu vuc séng Mé - Chu

hinh gém luu lugng tai céc tram: Clra Pat trén sdng
Chu, Cdm Thay trén séng Ma.

Chon chuéi tai liéu tir 1/1/2003 dén 31/12/2003
dé hiéu chinh mé hinh, chudi 1/1/2009 dén
31/12/2009 dé ki€ém dinh mé hinh. Két qua hiéu
chinh, kiém dinh mé hinh tai cac tram thay vin co
ban dugc thé hién trong bang 2.

Bdng 2. Két qua ddnh gid sai s6 tinh todn va thuc do tai mét sé tram kiém tra

1T Tram Séng Sai s6 dinh 1 (%) Chi s6 NASH
I. Hiéu chinh (2003)
1 Cam Thay Ma 0,39 0,81
2 Clia Dat Chu 0,20 0,85
II. Kiém dinh (2009)
3 Cam Th ay Ma 0,04 0,93
4 Ctra Bat Chu 0,32 0,83

T bang 2, c6 thé thdy, dudng qua trinh luu
lugng tinh toan va thuc do tai mot s6 tram kiém tra
kha pht hgp, chi s6 Nash khodng 0,81 va 0,93, sai s6
I&ch dinh cling d&m bao cho phép.

Tai tram Clra Dat, két qué so sanh gia tinh toan

va thuc do cling kha pht hop, chi s6 Nash vao
khoang 0,83 va 0,85, sai s6 léch dinh d6i véi luu

lugng Ién nhat clia cac tram nay ciing dam bao tiéu
chuén cho phép duéi 11%. Nhu vay qué trinh hiéu
chinh, kiém dinh mé hinh cho modul thiy luc dua
ra két qua céc chi tiéu danh gia (NASH, sai s6 léch
dinh) nam trong gidi han cho phép. Vi vy, bé thong
s6 clla mod hinh dugc chdp nhan va st dgngv gé

nghién ctiu cho cac kich ban BBKH.
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c. Tdc déng cta BDKH dén dong chady cdc luu

vucsoéng

Dong chay nam: dong chay nam cé xu thé téng

dan theo cac kich ban BDKH. Cu thé theo bang 3,
luu lugng tai tram thay van Mudng Lét tang khoang
0,37% vao giai doan 2020, khoang 1% vao giai doan
2050 va dén 2,5% vao giai doan 2100 (Hinh 3 va 4).

Béng 3. Thay d6i dong chéy trung binh ndm tai tram thiy vén trén dong chinh (%) so véi théi ky nén

1980 - 1999
Kichban |  Tram Séng Giaidoan | oo 5020 | Gp 2050 | SP
nén 2100
Muding Lat Séng Ma 0 0,37 0,72 1,48
B2 Hoi Xuan Séng Ma 0 0,36 0,64 1,29
C&m Thay Séng Ma 0 0,23 0,42 0,83
Clla Pat Séng Chu 0 0,23 0,72 1,68
Muding Lat Séng Ma 0 0,36 1,05 2,46
ATFI Hoi Xuan Séng Ma 0 0,34 0,58 2,11
C8m Thay Séng Ma 0 0,22 0,94 1,37
Clta Dat Séng Chu 0 0,23 0,72 1,68
3.0
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Hinh 3. Thay déi luu luong trung binh nam tai
cdc tram thiiy vén theo kich ban B2 (%)

Hinh 4. Thay déi luu lugng trung binh nam tai
cdc tram thay vén theo kich ban ATFI (%)

Dong chay trung binh mua |i: theo bang 4 cho thay, luu luong trung binh mua |G tai cac tram thay
van tang trung binh khoang 0,6% vao glal doan 2020, 2% vao giai doan 2050 va 4% vao giai doan 2100.

Bang 4. Thay déi dong chay trung binh mia I tai cdc tram thiy vén trén 'dong chinh

s R Giai doan Gb
Kich ban ’ Tram Song nén 2020 GD 2050 | GD 2100

Muong Lét Séng Ma 0,0 0,65 141 2,71
B2 H&i Xuén Séng Ma 0,0 0,62 132 2,54
Cam Thay Song Ma 0,0 044 0,95 1,83
Cdia Pat Song Chu 0,0 0,55 1,75 4,05
Mudng Lat Séng Ma 0,0 0,63 1,94 448
ATFI ch)i Xudn Séng Ma 0,0 0,60 2,75 417
C3m Thiy Séng Ma 00 043 2,16 302
Cira Dat Séng Chu - 0,0 0,59 1,76 4,07

Theo phan tich chubi s& liéu nhiéu ndm 1960-
2009, thang 9 1a thang thudng cé luu lugng I6n
nhét chiém 20,3% t6ng lugng dong chay nam. Do
d6, da lua chon thang 9 la thang dé phan tich su
thay d6i dong chay trung binh thang I6n nhét theo
cac kich ban BDKH. Tinh todn cho thay, luu lugng
trung binh théng [6n nhat tai cac tram thay van trén
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s6ng chinh c6 xu thé tang dan theo cac giai doan
clia thé ky XXI. Cu thé, n-n'jc d6 ting manh & tram
Mudng Lat vGi trén 1,8% vao giai doan 2020, trung
binh khodng 4% vao giai doan 2050 va giai doan
2100 lén dén trén 7% & kich badn B2, 11% & kich ban
cao A1FL
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Dong chdy trung binh mita can: Mua can & khu
vucThanh Héa dién ra tirthang 12 dén thang 5 nam
sau. Dong chdy trung binh muia can gidm dan theo
cac giai doan clia thé ky XXI, mc giam nhe dudi 1%

NGHIEN CUU & TRAO DO

vao giai doan 2020, gidm trung binh khoang 1- 2%
vao giai doan 2050 va gidm dén gan 3% vao giai

doan 2100.

Bdng 5. Thay déi dong chdy trung binh mia can tai cdc tram thdy vdn trén dong chinh (%)
50 Vi thoi ky 1980 -1999

Kich ban Tram Séng G'al:g:@" GD 2020 | GD2050 | G 2100
Muéng Lat Séng Ma 0,0 -0,32 -1,00 -1,69 .

B Héi Xuan Séng Ma 00 -0,23 -0,92 -1,61
Cam Thiy Séng Ma 0,0 0,22 -0,75 -1,35
Cita Pat Séng Chu 00 -0,22 -0,73 -1.73
Mudng Lat Séng Ma 0,0 -0,31 -1,20 -2,89
ATFI HfSi Xudn Song M3 00 -0,23 -2,74 -2,82
Cam Thay Séng Ma 0,0 -0,22 --0,50 -2,33

Clia Dat Séng Chu 0,0 -0,22 -0,73 -1,73

Ba thang can nhét trén cac luu vuc séng & Thanh
Héa la tir thang 2 cho dén thang 4, trong d6 thang
3 la thang can nhat trong ndm. Tinh toan theo sy
thay d6i cGa lugng mua trén cac luu vuc ing véi cac
kich bén cao A1FI va trung binh B2 cho thay dong
chay 3 théng can nh4t ¢ xu thé gidm manh & vling
thugng luu séng M3, gidm dén gan 4% vao giai
doan 2100 tai tram Mudng Lét theo kich ban trung
binh B2 va dén 6% theo kich ban cao A1FI. Dong
chdy thang can nhét gidm nhiéu nhat [a tai tram
Mudng Lét v6i khodng gan 5% & kich ban trung
binh B2 va dén 8% & kich ban cao A1FI, k& dén 13 &
tai Cfa Dat gidm trung binh khoang trén 2%.

Dong chay mia can trén cac séng khéng chi
cung cdp nudc tudi, sinh hoat, gieo tréng ma con
ddy mdn. Man clta séng cang ngay cang cé xu
hudng xdm nhap sau hon trén cac cita s6ng. Do vay,
day sé la van dé khé khan cho Thanh Héa va ciing
la mét biéu thi tac ddng manh bai BDKH dién ra &
Thanh Héa.

Tinh nhu cau st dung nuéc cho viing nghién
ctu dugc tinh tif nhu cdu st dung nudc phuc vu
cho néng nghiép, nhu cy tréng va chin nudi, thay
san, cdng nghiép, duy tri dong chdy méi trudng ha
du. '

Can ct vao céc dac diém vé diéu kién ty nhién:
dia hinh, dét dai, khi hau thay van, mang Iudi séng
ngoi, ranh gidi hanh chinh, luu vuc séng Ma dugc
chia thanh 10 ving I6n nhu sau:

Vting thugng nguén séng M - Viing I: bao gém
14 xa thudc huyén Tuén Gido, toan b huyén bién
Bién Dong (Trir xa PG Nhi), mét xa cia huyén ién
Bién thudc Tinh Dién Bién Déng, huyén séng Ma,
huyén S6p Cop, 14 xa huyén Thuan Chau, 3 x3
huyén Mai Son thudc tinh Son La.

Ving Méc Chéau - Muting Lat - Viung Il: bao gém
toan bd huyén Mudng Lat (tinh Thanh Hoa), 4 x3
huyén Méc Chau (tinh Son La). Vuing 2 dugc chia
lam 2 ti€u viing.

Ving Quan Hog, Mai Chau - Viing Iil: gém huyén
Quan Hod + huyén Quan San + huyén Mai Chau.

Viing luu vyc séng Budi - Viing IV: gém tiéu
vung thugng ngudn song Budi gm huyén Tan Lac
+huyén Lac Son + huyén Yén Thuy va Tiéu viing ha
du séng Budi gém huyén Thach Thanh + huyén
Vinh Léc.

Ving béc séng Ma - Vung V: gém 4 tidu viing (i)
goém 5 xa thudc huyén Vinh Loc + 2 x3 Ha Trung; (ii)
Tiéu viing Ha Trung - Bim San; (jii) Tiéu vliing Hau
Loc - Hodng Hod va (iv) Tiéu viing Nga Son

Ving luu vyc séng Cau Chay - Vlung Vi: mét
phén huyén Ngoc Lac + huyén Thiéu Hoé + huyén
Yén Dinh + mét phan huyén Tho Xuan. '

Ving B4 Thudc, Cdm Thuy - Viing VIl: GAm 2 tiéu
vung (i) Bao gém toan bé huyén B4 Thudc va (ii)
Huyén C&m Thay _

Ving luu vuc séng Am = Ving VIil: gém 11 xa

TAP CHI KHI TUONG THOY VAN
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huyén Lang Chanh +5xa huyén Ngoc Lac. Dién tich
ty nhién ctia viing 14 74.840,3 ha. Dién tich dat canh
tac hién tai [a 4.835,5 ha.

viing luu vyc séng Chu - Ving IX: gém 3 xa
huyén Qué Phong + 20 x& huyén Thudng Xuan + 4
xa huyén Nhu Xuan. Dién tich ty nhién ca ving la

199.462,7 ha. Dién tich d4t canh tac hién tai la
6.106,0 ha.
Viing Nam Séng Chu, Bac Tinh Gia - Vang X.

K&t qua tinh tdng nhu cau nudc hién trang nam
2010 va du bao nhu cdu nudc nam 2020 nhu bang
6 va bang 7 dudi day.

- Béng 6. Téng nhu cdu diing nuéc giai doan hién tai —nam 2010 (106m3)

Théng 1 2 3 4 5 6-| 7 8 9 | 10 | N 12
Ving ! 282| 2521 381 366| 400 274| 109| 132| 190| 21.2| 207 | 279
Ving ! 271 211 31| 4 50| 66| 29| 21| 14| 14| 16| 30
Vang il 35| 39 37 4;4 46| 127] 53| 50| 25| 7| 28| 51
Viing IV 14| 15| 14| 16| 16| 42| 17) 17| 08) 06} 11 21
VingV 12,6 98| 100 150 133 711 136 110 8,7 83 14 1,2
Viing VI 187| 178| 258| 209| 292 271 191} 205| 248) 202} 365 211
vangVil | 11,7 121| 188| 176| 84| 167| 107| 96| 77| 93| 74| 256
vangvil | 40| 45| 59| 68| 101| 83| 53| 43| 06| 04) 09 64
Viing IX 64| 68| 122| 130 01| 80| 166| 106]| 53| 28] 26| 117
VingX | 1068 101,2 | 1400 | 1286 | 1495| 865)|1397| 838| 413 | 401 | 452 1874

Béng 7. Téng nhu cdu ding nuéc giai doan 2020 ( 106m?3)

Thang 1 2 3 4 5 6 7 8 9 10 11 12
Ving | 32,64 | 30,14 | 4458 | 42,48 | 4477|3018 1240|1538 20,95 | 2544 | 24,15 | 32,68
Ving Il 2761 226 331 4,34 541 7,08 3231 236 164 167) 175 3,08
Ving il 3201 368 412 583 4,70 | 848 628! 381 396 174} 3,39 6,10
Viing iV 034} 033 0,39 0,40 0,58 | 088 047 | 0391 124 048} 1,18 217
VangV | 12371008 | 11,08| 1698 | 1424 | 627 | 1293|10,00| 828| 690 | 169 | 148
VingVl | 22,08 | 2058 | 2774 | 2088 | 2948|2778 | 1956|2134 | 904 | 6304307 | 2493
VungVll | 11,16 | 11,62 | 1827 | 1694 8,61 1555 98411008 | 734| 986 | 741 2424 .
vingViii-| 3,79 | 4,29 570 6,50 9,63 7,81' 517 425| 079 063 | 1,06 591
VingIX | 529| 610| 1076| 1142 889| 7,08| 1439 | 942| 496| 281| 244| 949
VingX | 91,98 | 87,44 | 11679 | 10871 | 123,88 | 75,99 | 117,30 | 7476 | 43,35 | 4260 | 46,33 | 14743

K&t qua tinh toan can bing nudc, dugc biéu thi
trong bang 8 va bang 9, véi ty 1& % diing/dén ma
nhd hon 100 thi viing d6 thira nudc, ty 1é do6 cang
tién dén 100% thi can bing hay c6 thé dat trong
tinh trang bao dong vé thiéu nudc va ngugc lai néu
I6n hon 100% c6 nghia Ia viing d6 thiéu nudc tram
trong. Nhu vay, véi két qué do cho thay:

Viing IX: gém 3 x& huyén Qué Phong + 20 xa
huyén Thudng Xuan + 4 xa huyén Nhu Xuan. Dién
tich tu nhién ctia viing 1a 199.462,7 ha. Dién tich dat
canh tac hién tai 13 6.106,0 ha. Vung nay bi thiéu
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nudc trim trong hon cac vung khac.

Vung VI: Thiu nudc & cac noi nhu huyén Ngoc
Lac + huyén Thiéu Hoa + huyén Yén Dinh + mot
phan huyén Tho Xuan.

. Viing X: Hién trang ndm 2010 gan nhu can bang
gitta nuéc dén va nudc st dung nhung dén cac ném
sau giai doan 2020 thi ¢ dau hiéu bi thiéu nudc.

Cac viung khéc & phia thugng nguon song Ma (i
~V) nudc dén ludn déi dao hon nhiéu so véi nudc
cho nhu cdu st dung.
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Bdng 8. Cdn béang nuéc ndm 2010

Téu | Nhucinudc | Lugngnuecddn | Tyl

viing {10°m3) (10°m3)  diing/dén (%)
[ 308,326 7341,095 420
I 36,101 445,691 810
i 5524 7536 7330
0 197 6,08 3240
v 11,198 319,983 3,50
vl 28,154 38,567 73,00
vil 145914 550,619 26,50
vil 57511 1223638 4,70
IX 91,208 50,142 181,90
X 695463 694,075 100,20
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Bdng 9. Cdn bdng nuéc ndm 2020

Tiéu | Nhucdunudc Lugng nude dén Tyla
viing (10°m?) (106m3) diing/dén (36}
[ 355,793 5647,508 6,30
I 38,885 | - 277,750 14,00
I 0,055 0,059 93,20
v 0,009 0,020 45,00
v 0,113 1,784 6,30
vl 0272 0256 106,70
vi 150916 246,193 61,30
vill 54113 | 751,575 7,20
X 93,135 25,943 359,00
X 727,019 411,676 176,60

Gia thiét véi diéu kién ném 2050, 2100 kich ban
st dung nudc dugc coi nhu kich ban phat trién nam
2020 ma lugng nudc dén theo nghién ctiu & trén cé
xu thé tang dan, khi d6 can bing nudc sé c6 chidu
hudng tich cuc khi BBKH xay ra.

4. Két luan:

Qua nghién citu téc dong ciia BDKH dén dong
chay trén luu vuc séng Ma & tinh Thanh Héa, cho

thdy dong chay trung binh nim ting dan theo cac
giai doan clia thé ky XXI; dong chay trung binh mua

G tang; dong chay trung binh mua can giam.

Xét vé 2 kich ban BPKH véi nhau, dong chay
trung binh ndm va mua Ia & kich ban cao tdng
nhiéu hon so véi kich ban trung binh, miia-can thi
nguoc lai.

Turviéc thay d6i dong chay cac luu vuc séng, dan
dén nhiing tac ddng dén viéc phan phéi st dung
nuéc G cac ving, tiéu viing kinh té. Cac viing phia
ha luu cac séng ¢6 muc d6 thiu nudc tram trong,
trong khi d6 cac viing cao phia thugng nguén thi
chua cé du hiéu bj mat can béng. ‘
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ACCESSING THE WATER DISTRIBUTION IN THANH HOA PROVINCE OF
THE IMPACT OF CLIMATE CHANGE

Bao Thanh, Vu Thi Huong, Ngo Nam Thinh, Pham Thanh Long
Sub - Institute of Hydrometeorology and Environment of South Vietnam (SIHYMETE)

The report analyzes the impact of climate change in the flow, the flow of the seasons in the Ma River basin
in Thanh Hoa Province in the high scenario A1FI and medium scenarios B2. Then use scenarios developed in
2020 in order to access the impact of climate change on the distribution of changes in water use in the Thanh

Hoa province.
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