Nghién cuu

PHAN TiCH, PANH GIA NGUY CO HAN HAN GAY RA TREN
LUU VUC SONG VU GIA - THU BON TRONG DPIEU KIEN
BIEN DOI KHi HAU

P6 Thi Binh
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Trong nhitng ndm gan ddy, tinh hinh han hdn & nuwde ta ngay cang gay gdt vé
cwong do va mé réng vé pham vi voi tan sudt xudt hién ngay cang tang, anh hieong
nghiém trong dén san xudt néng, lam nghiép va doi song ciia nhdn ddn, ddc biét ddi
voi heu viee séng Vu Gia - Thu Bon, la hé thong song I6n nhdt ¢ khu viee Trung Trung
B, bao trivm hau hét lanh thé thanh phé Pa Néang, tinh Quang Nam. Vin dé han hdn
trén luu viee song Vu Gia - Thu Bon di va dang han ché sie phat trién nén kinh té ciia
tinh Quang Nam va thanh phé Pa Néng, dong thoi tan phd méi trwong, moi sinh, tac
déng manh dén doi song kinh té - xd héi, nhat la ngueoi néng dan. Nghién ciru nay thye
hién danh gid nguy cdc kich ban bién doi khi hdu trong giai doan dau thé ky XXI trén
luw vuee séng Vu Gia - Thu Bon.
Tur khéa: Han han; Vu Gia - Thu Bén; SWAT; Bién ddi khi hau.
Abstract
Analysis and assessment of the risk of drain in the basic Vu Gia - Thu Bon river
in climate change
In recent years, the drought situation in our country has become more and more
severe in intensity and expanded in scope with increasing frequency, seriously affecting
agricultural production, forestry and the lives of people, especially for the Vu Gia -
Thu Bon river basin, is the largest river system in the Central Central region, covering
most of the territory of Da Nang city, Quang Nam province. The problem of drought
in the Vu Gia - Thu Bon river basin has been limiting the economic development of
Quang Nam province and Da Nang city, at the same time destroying the environment.
The environment has a strong impact on socio-economic life, especially farmers. This
study conducts a risk assessment of climate change scenarios in the early 21*' century
in the Vu Gia - Thu Bon river basin.

Keywords: Drought; Vu Gia - Thu Bon; SWAT; Climate change.

1. Pit van dé phia Bic giap luu vuc Song Huong, phia

Hé thdng song Thu Bon 12 mot trong 14y giap song Xé Cong (nhanh song Mé
9 hé théng séng 16n trong ca nuée nam Kong) ¢ 1anh thd Lao, phia Nam gidp cac
trén dia phan 3 tinh Quang Nam, Pa Nang luu vuc séng: Tam Ky, Sé San, Ba, Tra
va mot phan thuong ngudn nam trén dia  Bong, Tra Khic, phia Pong giap bién.
phan tinh Kon Tum. Vi dién tich 10.350 km?, luu vyc song Vu

Luu vuc hé thong song Thu Bon Gia - Thu Bdn bao gom dat dai ctia 22 don
nam & phia Pong day Trudng Son Nam, vi hanh chinh cap quéan, huyén, thanh phé.
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Nghién ciru
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Hinh 1: Bén dé dia hinh luu vuc séng Vu Gia - Thu Bon [1]

Dia hinh trong luu vuc phan 16n la
d6i nui, riéng phan ha Iuu séng giap bién
14 dng bang. Phan phia Bic 1a nhimg diy
nui cao chay song song vdi day Bach Ma,
kéo dai tir Dong sang Ty v6i mot sd dinh
cao trén 1.000 m (Nui Mang 1.708 m, Ba
Na 1.483 m). Phia Tay la day Truong Son
Nam véi mot sb dinh cao trén 2.000 m (A
Tuét 2.500 m, Lum Heo 2.045 m, Tion
2.032 m,...). Phia Nam 1a khéi ntii Kon Tum
thudc day Truong Son véi dinh Ngoc Linh
cao 2.598 m, chay ra té1 bién. Nhu vay, luu
vuc hé théng song Thu Bon duge bao boc
boi cac ddy nui cao & ba phia: Bic, Tay va
Nam. Chuyén tiép tir ving niii cao xudng
dong bang 13 ving trung du véi nhitng doi
nui thap c6 d6 cao (100 - 800 m) [1, 3].

2. Phwong phap nghién ciru va co
s¢ khoa hgc

2.1. Phén tich lwa chon mé hinh

O nudc ngoai, trong vai thap ky gan
day mé hinh sé mé phong duge sir dung
ngay cang pho bién va trg thanh mot cong
cu hitu ich trong mé phong, du bao tac
nghiép. Thuc té, cdc phuong phap du bao
dong chay bat diu phat trién tir nhimg
nam 1950s chu yéu tip trung phuong phap

thong ké ¢6 dién nhu phuong phap phan
tich dién bién dong chay, phuong phap
phan tich twong quan, phuong phap xac
sudt thong ké (md hinh ARIMA, mé hinh
Thomas - Fiering, ANN, Monte Carlo,...).
T nam 1980 dén nay, v6i sy phat trién
nhanh chéng ciia cong nghé may tinh, rat
nhiéu hé théng du bdo nghiép vu da va
dang dugc phat trién dya trén su két hop
cac mo hinh thiy van, thiy lyc. M6 hinh
thity van dwgc phat trién tir nhitng nim
1930 (Kite & Pietroniro, 1996) [6]. Hién
nay mot s lwong 16n cic mé hinh thuy
vin c6 san va duoc sir dung rong rii trong
quy hoach va quan ly tai nguyén nudc
(Masih et al., 2011) [5]. Vi du mét s6 mo
hinh thay van phd bién nhu: SWAT, MIKE
SHE, HEC-HMS, SWMM, HBV,... Vé co
ban c6 3 loai m6 hinh thuy van (Kite &
Pietroniro, 1996) [6]: M0 hinh tdp trung
(TANK, SWMM, HEC - HMS,NAM), m6
hinh ban phan by (SWAT, TOPMODEL,
BTOPMODEL, ISIS, HBV/HYPE) va
md hinh phan b6 (MIKE - SHE). Cac mo
hinh sau yéu cau vé dit liéu phiic tap hon
va mb ta didu kién sinh ra cta dong chay
gan véi thuc té hon. Trong khudn kho cua
nghién ctru, diéu kién dia ly tu nhién cua
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khu vuc nghién ctru va co so dir li€u khi
tuong thuy van, mo hinh SWAT dugc lya
chon dé mo phong dong chay va danh gia
su thiéu hut dong chay cho nghién cru.
SWAT (Soil and Water Assessment
Tool) 12 cong cu danh gia nudc va dat
dugc xdy dyung bai tién si Jeff Arnold &
Trung tdm Phuc vu Nghién ciru Nong
nghi¢p (ARS - Agricultural Research
Service) thudc B Nong nghi¢p Hoa Ky
(USDA - United States Department of

Tangré cay | l

Tangkhong
béohoa

nwée, Nwéce trong dﬂi

Agriculture) va gido su Srinivasan thudc
Dai hoc Texas A&M, Hoa Ky.

SWAT cho phép mé hinh héa nhidu qué
trinh vat ly trén cing mot luu vuc. M6 hinh
duoc xay dung dé mo phong anh huong cua
viéc quan 1y sir dung ngudn tai nguyén clia
dat dén ngudn nudc, su boi ling va luong
hoéa chat sinh ra tir mat rimg va hoat dong
ndong nghié€p trén nhitng luu vuc rong 16n va
phtrc tap trong khoang thoi gian dai.
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Hinh 2: So' d6 chu trinh
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thiiy vin trong pha dit [7]

‘Quang phéan

vé bién chdl

Hinh 3: So do cdc qud trinh dién ra trong dong chay [7]
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Cho du nghién ctru van d gi trong
SWAT thi c4n bang nudc van 1a Iyc chi
phéi phia sau tit ca nhing thir xuat hién
trong luu vuec. Pé du bao chinh xéc sy di
chuyén ctia thudc trir sau, pht sa va dudng
chit thi chu trinh thity vin duoc mé phong
boi SWAT can phai phit hgp vé6i nhiing
dién bién dang xay ra trong luu vuc.

M0 hinh thuy hoc trong luu vuc dugce
phan chia thanh hai nhém chinh (Susan
L.N. et al.,, 2009) [7]: Pha dat cua chu
trinh thuy vin kiém soét lugng nudc, phu
sa, dinh dudng va thudc trir sau duoc dua
tir trong mdi tiéu luu vuc ra song chinh.

Pha nudc ctia chu trinh thily van kiém
soat qua trinh di chuyén cua dong nudc,
qué trinh bdi lang,... dién ra thong qua hé
thong song ngdi cua Iuu vuc dén cira xa.

2.2. Cdc kich ban mé phong

a. Nghién ciru thiét lgp mé hinh thiy
van dw bdo dong chay dén cdc tram do cho
thirong nguon heu viee séng Vu Gia - Thu Bon

Chudi sd liéu khi tuong (bdc hoi,
nhi¢t d9) va thuy van (luu luong) trung
binh ngay duoc trich xuat tir nam 1986
dén nam 2005 cho 5 tram khi tuong - thiy
van trén luu vuc d6 1a Tram Pa Nang, Tra
My, Tam Ky, Thanh M§, Nong Son.

Do chinh xdc m6 phdng ciia mo hinh

b. Hiéu chinh va kiém dinh mé hinh
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Nghién ciru

dugc danh gid qua cac dic trung thong ké
nhu sau:

Hé sb hiéu qua (NASH Sutcliffe
Efficiency - NSE) dugc sir dung dé do
mirc d6 lién két giita cac gia tri thuc do
va mo phong. Hé s6 nay duoc dé xuit boi
Nash-Sutcliffe (1970).
20,

L N

2.0,

Hé s6 can bing tong lugng (Percent
Bias - PBIAS): La su phu hop gifra trung
binh du bao va trung binh quan tric. Hé
sO nay ciing xac dinh xu hudng tri trung
binh cua gid tri du bdo 16n hon hay nho
hon tri trung binh quan trc.

Z:;l Or' _Zj:l Pf
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Hé sb twong quan Pearson (R?): La
thude do d6 chat ché cia méi quan hé tuyén
tinh gitta by gid tri thyc do va mé phong.
Muc dich cia m6 phong khi hé s tuong
quan dugc st dung la dé ham muyc tiéu cuc
dai hod tdi 1. Tuy nhién, kha nang dat gia tri
tuyét ddi khé c6 thé dat dugc nén gid tri R2
thuong duoc chép nhan khi dat trén 0,5.
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Hinh 4: Duwong qud trinh lwu lwgng tram Thanh My thoi gian hiéu chinh
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Qua trinh mé phong leu legng tram Nong Som
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Hinh 5: Duwong qud trinh luu lwong tram Nong Son thoi gian hi¢u chinh
Thoi gian hiéu chinh mé hinh dugc 14y tir nam 1986 dén 2005 cho hai tram thuy
van Thanh My va Néng Son cho két qua nhu hinh trén.
Céc chi tiéu danh gia chat lugng mo phong ctia mé hinh trong qua trinh hiéu chinh
cho két qua dudi bang sau:

Bing 1. Pdnh gid cdc chi tiéu cho chit lwong mé phéng ciia mo hinh

e ., Tram thiy vin X
Chi tiéu danh gia Thanh My Nong Son Chat lugng
NSE 0,70 0,73 Kh tot
PBIAS 13,1 133 Kh tot
R? 0,78 0,75 Kha tot
Bing 2. Két qud do tim théng soé khi hiéu chinh mé hinh SWAT
TT | Théngsd | Mo ta | Gidtri
I. Cac thong s0 tinh qua trinh hinh thanh dong chiay mit
1 CN2 Chi s6 CN img véi diéu kién am II 95
2 SOL AWC  |Kha ning trif nudc cia dit 0,21
3 SOL K D¢ dan thuy lyc ¢ truong hop bdo hoa 2,87
4 OV N Hé s6 nham Manning cho dong chay mit 0,1
5 CH N(1)  |Hé s6 nhim khe ranh 0,014
6 CH K(1) D¢ dan thuy luc cta khe ranh 0
7 SLOPE Do dbc binh quan luu vire 0,015
II. Céc thong so tinh toan dong chay ngdm
8 GW DELAY | Thoi gian tré dong chiy ngam 324
9 ALPHA BF  |H& s0 triét giam dong chay ngam 0,3
I11. Céc thong s6 dién toan dong chay trong song
10 CH N(2)  |Hé s6 nhdm ciia song chinh 0,014
11 CH K(2) D¢ dan thuy lyc ctia song chinh 0,001

Dung b thong sé thu dugc trong qua trinh hiéu chinh mé hinh. Chudi thoi gian
duoc sir dung tir 01/01/2006 dén 31/12/2015 dé kiém dinh mo hinh. Két qua thu duoc
nhu hinh dudi day.
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Qua trinh kiém dinh luu lugng tram Thanh M3
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Hinh 6: Pwong qud trinh lwu lwong tram Thanh My thoi gian kiém dinh
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Hinh 7: Puwong qud trinh lwu lrong tram Néng Son thoi gian kiém dinh
Céc chi tiéu dénh gia chat lugng mé phong ctiia mé hinh trong qué trinh kiém dinh

cho két qua dudi bang sau:

Bing 3. Pdnh gid cdc chi tiéu cho chit lwong mé phéng ciia mé hinh

b oen ar 1 o ax Tram thiy van X
Chi tiéu danh gia Thanh My Nong Son Chat lugng
NSE 0,76 0,74 Kha tot
PBIAS 11 11,2 Kha 6t
R 0,75 0,73 Kha tdt

Dua vao cic chi tiéu danh gia chét
lugng mo6 phong luu lugng cua méd hinh
cho thay bo thong sé tim duoc trong quéa
trinh hiéu chinh md6 hinh 1a phu hgp cho
qua trinh m6 phong dong chay du bao
trong tuong lai.

Két qua hiéu chinh va kiém dinh mé
hinh cta tram Thanh My dat két qua lan
lugt 14 0,78 va 0,75 va tram Nong Son la

0,75 va 0,73. Két qua déu dat chat lugng
kha t6t, do d6 bo thong sd nay duoc ap
dung vao tinh toan cho cac kich ban bién
d6i khi hau (BDKH).

c. Ung dung mé hinh tinh todn cho
cdc kich ban phat thai

Cac kich ban BDKH duoc lva chon
tir “Kich ban BDKH, nudc bién dang cho
Viét Nam” cua Bo Tai nguyén va Moi
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truong ndm 2016. Luu vuc song Vu Gia
- Thu Bén di lya chon céc kich ban n(‘A)ng
d6 khi nha kinh RCP 26, RCP 4.5 va RCP
8.5 lam céc kich ban dénh gi4 sy thay doi
dong chay do anh huong cua BDKH [4].

Két qui tinh toan dong chiy irng véi hreng mwa theo kich bin
phit thii thip (thd ki 2016-2035) tai tram Thanh M¢

Qfm3/s)

Ké@ qui tinh todn déng chiy img voi hrong mra theo kich bin
Qm3/s) phiat thai thap (thii ki 2046-2065) tai tram Thanh MF

1200 T

Két qua tinh toan dong chay img véi hrong mua theo kich ban

Qm3/s) ohit thai than (thed ki 2081 2099} tai tram Thanh M+

1200

- Ung dung mé hinh thiy vin tinh
toan dong chay wng voi lwong mua theo
kich ban phdt thai thdp cho heu vire song
Vu Gia - Thu Bén
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Hinh 8: Két qua tinh todn dong chdy iing véi lwong muwa theo kich bin phdt thdi RCP
2.6 giai dogn (2016 - 2035); (2046 - 2065); (2081 - 2099) cho tram thuy vin Thanh My va
Nong Son

Theo kich ban RCP 26: Vo dau thé
ky, lugng mua nam c6 xu thé ting ¢ hau
hét ca nudc, phd bién tir 3 - 10 %. Vao
giita thé ky mic ting phd bién tir 3 - 15 %.
Mot s tinh ven déng bé“lng Bic Bo, Bic
Trung Bg, Trung Trung Bo c6 thé tang 20 %.
DPén cudi thé ky, mirc bién d6i lugng mua

nam c6 phan b tuong tu nhu gitra thé ky,
tuy nhién vung cé muc tang trén 20 % mé
rong hon.

- Ung dung mé hinh thity vin tinh
toan dong chay wng voi luwong mua theo
kich ban phat thai trung binh cho luu viec
song Vu Gia - Thu Bon
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Kétqui tinh toin ding chiy ing vii lrong mwa theo kich bin
phat thii trung binh (thai ki 2016-2035) tai tram Thanh My
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Kétqua tinh toan dong chay img vird hromg mira theo kich bin
phit thal trung binh (thid ki 2046-2065) tai tram Thanh My

Nghién ciru

Keétqui tinh tdn dong chiy img viri hrong mura theo kich bin
phat thai rung binh (théi ki 2016-2035) @i tram Nong Son
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Hinh 9: Két qua tinh todn dong chay iing véi lwong mwa theo kich ban phit thai RCP 4.5
giai doan (2016 - 2035); (2046 - 2065); (2081 - 2099) cho tram thiiy van Thanh My
va Nong Son

Theo kich ban RCP 4.5: Vao dau thé
ky, luong mua nim cé xu thé ting ¢ hau
hét ca nudc, phd bién tir 5 - 10 %. Vao
giira thé ky murc ting phd bién tir 5 - 15 %.
Mot sb tinh ven dong bang Bic BO,
Bic Trung B, Trung Trung Bo cé thé
tang 20 %. Dén cudi thé ky, mic bién doi

lwong mua nam c6 phan b twong ty nhu
giita thé ky, tuy nhién ving cé muc ting
trén 20 % md rong hon.

- Ung dung mé hinh thiy van tinh
toan dong chay wng voi lwong muwa theo
kich ban phat thai cao cho luu vuc song
Vu Gia - Thu Bon
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Két qua tinh toan dong chiy ing véi lrgng mua theo kich ban

Qim3/s) phat thii cao(thdi ki 2016-2035) tai tram Thanh My
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Hinh 10: Két qua tinh todn dong chdy iing véi lwong mwa theo kich bin phdt thdi
RCP 8.5 giai doan (2016 - 2035); (2046 - 2065); (2081 - 2099) cho tram thuy vin
Thanh My va Nong Son

Theo kich ban RCP8.5: Vao dau thé
ky, lwong mura nam c6 xu thé ting & hau hét
ca nudc, phd bién tir 3 - 10 %. Vao giita thé
ky xu thé ting tuong tu kich ban RCP 4.5.
Pang chui y 1a vao cudi thé ky, muc ting
nhiéu nhét ¢6 thé trén 20 % & hau hét dién
tich Béc B9, Trung Trung BO, mot phén dién
tich Nam B¢ va Tay Nguyén.

d. Xdc dinh thiéu hut dong chay theo
cdc kich ban phat thai

* T6 hop tinh todn

Két qua tinh toan dong chay cho giai
doan nén (1986 - 2005) dugc dung 1am co
s& dé so sanh sy bién doi cua dong chay
trong tuong lai dudi tdc dong cia BDKH
theo kich ban RCP 26, RCP 4.5 va RCP
8.5 nhu da chon.

Ta xét dong chay dén tram thuy vin
Thanh My va Nong Son trén luu vuc song
Vu Gia - Thu Bon véi cac kich bin BDKH
RCP 26, RCP 4.5 va RCP 8.5 tinh cho cac
thoi ky: 2016 - 2035, 2046 - 2065, 2081 -
2099 dua trén co sé thoi ky nén 1986 - 2005.
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Bing 4. Cdc t6 hop tinh todn - phén tich

Klig‘lgﬁ“ Thoi ky

RCP 26 2016 - 2035 | 2046 -2065 | 2081 -2099

RCP4.5 | 2016-2035 | 2046-2065 | 2081 -2099

RCP8.5 | 2016-2035 | 2046-2065 | 2081 -2099
Nén 1986 - 2005

Nghién ciru

* Két qua tinh todn

Nhu d trinh bay ¢ trén, mdi quan hé
gitta lwong mua tinh theo tram véi céc b
s6 liéu tai phan tich déu rat thdp khong
bao dam tiéu chuan dé c6 thé hoi quy hay
n6i cach khac khong thé xdy dung duoc
cac ham chuyén tir cic mdi quan hé nay.
Diéu nay cang chimg to rang luong mua
14 mot ham cua rat nhiéu bién sd, chiu

anh huong cua rat nhiéu cac nhan té nhu
nhiét d6, dd6 am, luong bdc hoi, toc do
gi6, truong khi 4p,... Vi moét ham chiu
tac dong cta nhiéu nhan t6 dén nhu vay
thi mitc d6 bién thién sé rat 16n va rat kho
dé tim ra duoc quy ludt phu hop.

Két qua tinh toan luong dong chay
trén lyu vuc séng Vu Gia - Thu Bdn dugc
thé hién nhu cac bang dudi day:

Thay @6i dong chiay (rung binh cic thing trong cic (hii ky
su viri thoi kv nen (heo Kich bin RCP26 (ram Thanh My

500

150 - 2016 2035
400 1 B 2046-2065
350 -
2 300 4 2081 2099
& 3
B 230 1 B 1986-2005
& 2w 4
190 -
100 II
50
: Illlnllllnllll
£ 3 2 & B 9 1w 11 12
Thing

‘Thay @6i dong chiy (rung binh cic thing trong cic thi ky
s0 voi thod ky nén theo kich bian RCP26 (ram Nong Son

1200

u 2016 2035
1000 4
W 2096-2065
e 801 2081 2099
-
g GO W 1986-2005
o=
100
200 II
e Il
1 2 3 a4 5 9 1w 1 12
Thang

Hinh 11: Thay d6i dong chdy trung binh cdc thdng trong cdc thoi ki so vdi thoi kp nén
theo kich ban RCP 26

Bing 5. Ti Ié thay déi lwu lwong trung binh thdng dén tram Thanh My va Néng Son so
véi thoi ky nén theo kich bin RCP 26

Tap chi Khoa hoc Tai nguyén va M6i trweong - S6 47 - nam 2023

Tram Thoi ky Cac thang trong nam
Kich ban 12 (34|56 |7 |8 ]9 10| 11 12
2016-2035 | 44| 6,1 | 52 |-52|-73|-82|-88|-51|-4,1|51 | 84 | 43
Tl;/i\;]h 2046 - 2065 | -2,3|-48(-59(-59|-83|-52| 3,6 |-62|-63| 8,0 | 10,2 | 3,6
2081-2099 | 3,6 |3,0|32(-63|-91-32|-72|-7,7(-92]|10,5| 153 | 5,7
2016-2035 | 1,2 0,520 |-3,1|-32|-1,5] 05| 1,0 | 1,2 | 40 | 6,1 1,5
I\é(;);g 2046-2065 | 1,6 | 1,2 | 3,0 [-53|-55(-23| 1,2 | 1,8 |20 | 70| 10,7 | 3,0
2081-2099 | 23| 1,8 |50 |-73|-7,8(-3,6|2,1]25(27]99]| 152 | 49
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Nghién cuu

Thay dél dong chiy trung binh cfc thang trong ciic thai ki

Thay d6i dong chay trung binh cac thang trong cac thoi ky s0 v6i théi ki nén theo kich bin RCP26 tram Néng Son
so vai thoi ki nén theo kich ban RCP4.5 tram Thanh My iy H AR
500 1200
450 H2016-2035 ) [ W 2016-2035
i 1000 4
400 W 2046-2065 | W 2046-2065
= 330, 1 ¥ 2081-2099 = £ 2081-2099
= 300 B |
8, 750 B 198A-2005 \E- 1 W 1986-2005
200 - - 400 |
150 -
; 200 -
100 - ;
0 T 1 2 2 4 5 & 7 8 8 10 11 12
i 2 3 4 5 6 7

2 9 10 un 12
Thang Thing

Hinh 12: Thay déi dong chdy trung binh cdc thdng trong cdc thoi ki so véi thoi ky
nén theo kich bin RCP 4.5

Bing 6. Ti I¢ thay doi lwu lwong trung binh thdng dén tram Thanh My va Néng Son so
véi thoi ky nén theo kich bin RCP 4.5

Tram Thoi ky Cac thiang trong nim
: Kich ban 1 2 3| 4 5 6 7 8 9 10 | 11 | 12
Thinh 2016-2035 | 3,1 | 4,0 |41 |-6,1| -83 |-6,1|-63]-29|-23]55] 386 3,1
NE[II} 2046 - 2065 | -2,0 | -44|-0,5|-7,7|-102|-3.8 | 3,2 | -34|-3,7| 84 |11,0| 2,5
y 2081-2099 | 24 | 1,4 |56 (-92|-11,7|-23|-48|-42|-5610,9|157]| 4,1
NG 2016-2035 | 1,7 | 1,2 | 3,0 |-46| -6,0 | -1,8 [-05| 1,2 | 1,2 | 56 | 81 | 1,9
S‘(’;g 2046-2065 | 0,7 [-0,5 |47 [-6,7] -85 -1,3]26 [ 20| 1,8[87 [12,1] 26
2081-2099 | 22 [ 12 [73(-88]-109]-1.4] 122721 [11,5]165] 40
Thay dai dong chay frung binh cic thang trong cac thii ky Thay dai dong chay hrmng binh cac thang trong cac thin ky
so v thad kv nén theo kich bin RCPS.S tram Thanh My so vl thid kv nén theo kich han RCPS.S tram Naong Som
500 1400
450 W 2016-2035 1 1358 ®2016-2035
400 - B 1046-2065 ) u J046-2065
- 359 9 2081 M99 ?!m{] | 2 J0R1 3099
é EE o 15986-2005 % z W 1986-2005
150 400
ol 200 B
50 4
A 2 3 4 8 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Thang Thang

Hinh 13: Thay di dong chdy trung binh cdc thdng trong cdc théi ki so véi thoi ky nén
theo kich ban RCP 8.5
Bing 7. Ti Ié thay déi lwu lwong trung binh thdng dén tram Thanh My va Nong Son so
véi thoi ky nén theo kich bin RCP 8.5

Tram Thai ky Céc thiang trong nim
’ Kich ban 1 2 3 4 5 6 | 71| 8 9 | 10 | 11 | 12
. 2016-2035 | 1,2 109|301 -70]-98 |-3,0{-25/03 |03 |61 |90 | 13
Tﬁ;h 2046 - 2065 | -1,6 | -3,7] 50 | -9,5 |-129]-1,712,5]1 09 ] 0,2 ] 9,0 | 122 0,9
2081-2099 | 0,5 |-1,1] 8,0 |-12,0]-155]-09|-1,3] 1,2 ]-0,2| 11,5162 1,6
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Nghién ciru

Tram Thoi ky Cac thang trong nam

- Kichban | 1 | 2 | 3] 4 | 5 6] 7|89 101 12

 172016-2035 | 1.9 | 1.6 | 35 | 53 | 714 [-1.9]-10] 12 |12 [ 63 [ 90 | 21

1\;‘;? 2046-2065 | 05 |-12]58 |72 98 [-06[34] 241998 [13.1] 27
2081-2099 | 24 | 1,1 | 88 | <93 [-121]-01| 1,1 [ 3.0 | 20 | 126|174 3.9

Theo kich ban RCP 26, RCP 4.5
dong chay mua can thiéu hut rt nhiéu
trong sudt cac thang 4 cho dén thang 9,
phai dén thang 10 dong chay bat dau ting
manh, luong dong chay ting dan tir dau
thé ky va tang cao vao cudi thé ky. Xu
thé nay phu hop véi xu thé ting luong
mua O phan trén. Tong luong i ting
khoang tur 10 - 17 %. Theo kich ban RCP
8.5, dong chay mua can thiéu tang nhiéu
so voi 2 kich ban trén, vai thot ky dau
thé ky dong chay mua can thiéu hut trong
céc thang 4, thang 5 voi luong thiéu hut
tir 12 - 15 %. Trong khi d6 dong chay bit
dau ting manh tir thang 10, lugng dong
chay tang dan tir dau thé ky va tang cao
vao cudi thé ky. Xu thé nay ph hop véi
xu thé ting lugng mua & phan trén. Tong
lugng 10 tang khoang tir 10 - 12 % vao
thoi ky dau thé ky va dén khoang 17 %
vao thoi ky cudi thé ky. Mua i bat dau
mudn va két thuc mudn hon so véi giai
doan nén 1 thang.

3. Két luan

Qua két qua tinh toan dat duogc ta
khang dinh rang: Déi véi dong chay mua
11, thoi gian xudt hién 1d mudn va két thuc
mudn hon so giai doan nén. Tong luong
dong chdy mua 1t c6 xu hudng tang trong
sudt cac thoi ky, tong luong dong chay
mua can ¢ xu hudng thiéu hut trong sudt
cac thoi ky.

Trong twong lai, dong chay I trén
lwu vuc song Vu Gia - Thu Bon déu ¢
xu hudng ting, trong khi d6 dong chay

mua can lai c6 xu hudng thiéu hut, diéu
d6 gay bat loi cho doi song nguoi dan
trong khu vue.

M6 hinh SWAT ¢6 nhiéu wu diém
l1a khi m6 phéng SWAT s€ phén chia luu
vuc 16n thanh céc tiéu luu vue, cac don vi
thily van dua trén ban do st dung dat, thd
nhudng, dia hinh dé ting mirc d6 chi tiét
mé phong vé mit khong gian. M6 hinh
SWAT s& truc tiép tinh toan cic qua trinh
tir nhién lién quan t&i chuyén dong cua
nudc, ling dong bun cat, ting trudng mua
mang, chu trinh chit dinh dudng,...dua
vao cic thong sb dit liéu dau vao.

M6 hinh SWAT str dung dap img dugce
t6t cho viée tinh toan dong chay ngay.

banh gid dugc cac dac trung dong
chay dudi tac dong cuia BDKH.

Téng luong dong chay mua can cé
xu hudng thiéu hut trong sudt cac thoi ky.

Trong tuong lai, dong chay mua can
c6 xu hudng thiéu hut diéu d6 gy bat loi
cho doi song nguoi dan trong khu vue.
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