Nghién ciru
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Bién doi khi hdu va cdc tdc ddng dén tai nguyén miede, mot van dé cap bach dang
dige chii trong. Pdanh gid tac dong bién doi khi hau dén tai nguyén nde luu viee Song
Kén - Ha Thanh, dwoc ddanh gid théng qua mé hinh todn thiyy vin MIKE NAM két hop
v6i 2 kich ban RCP 4.5 va RCP 8.5 cuia kich ban bién doi khi hdu do Bg Tai nguyén va
MGi trieomg cong bo ndm 2020. BY thong sé cuia mé hinh dwoe xdy dung trén chudi sé
liéu tir 1985 dén 2022, dé tinh todn dong chdy ndam, mia lii va mita can dwdi tic dong
cia bién doi khi hdu. Cu thé, bé thong sé dwoc tinh todn cho 3 thoi ky ddu thé ky 21
(2016 - 2035), giita thé ky 21 (2046 - 2065) va cudi thé ky 21 (2080 - 2099). Bé chinh
xdc ciia mé hinh todn thiyy van MIKE NAM dat két qua tot sau qud trinh hiéu chinh
va kiém dinh cho hé s6 NASH voi két qua cao trén 0,8. Tir két qua nghién citu nhdn
thdy rang, bién doi khi hdu tai khu vuee ¢6 tac dong ding ké dén tai nguyén nude. Biéu
hién & suw khdng dong déu ciia dong chdy nam (tang trung binh 4 %), dong chdy miia
lii (tang trung binh 6 %) va can (giam trung binh 3 %) o ca hai kich ban RCP 4.5 va
RCP 8.5. Nghién ciru nayy ¢ thé la co sé hé tro cho c¢ong tac quan Iy dinh hiedng khai
théc, sir dung va phdt trién bén viing tai nguyén nwée heu viee Song Koén - Ha Thanh
trong twong lai.
Tw khoa: Tai nguyén nudc; Luu vuc Song Kon - Ha Thanh; Bién d6i khi hau;
MIKE NAM.
Abstract

Assessing the impact of climate change on the water resources in the Kon - Ha
Thanh river basin, Binh Dinh province

Climate change and its impacts on water resources are urgent issues that are
receiving significant attention. The assessment of climate changes impact on the
water resources of the Kon - Ha Thanh river basin was conducted using the MIKE
NAM hydrological model, combined with two climate change scenarios, RCP 4.5 and
RCP 8.5, published by the Ministry of Natural Resources and Environment in 2020.
The model parameters were developed based on a data series from 1985 to 2022, to
calculate annual flow, flood season flow, and dry season flow under the influence of
climate change. Specifically, the parameters were calculated for three periods in the
21* century: Early (2016 - 2035), mid (2046 - 2065), and late (2080 - 2099). The
accuracy of the MIKE NAM hydrological model was demonstrated to be good, with a
NASH coefficient achieving a high score above 0.8 after calibration and validation.
The study results indicate that climate change in the area significantly impacts water
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resources, as evidenced by the uneven distribution of annual flow (+4 %), flood season
flow (+6 %), and dry season flow (-3 %) under both RCP 4.5 and RCP 8.5 scenarios.
This research can provide a foundation to support the management, exploitation, use,
and sustainable development of water resources in the Kon - Ha Thanh river basin in

the future.

Keywords: Water resources; Kon - Ha Thanh river basin; Climate change;

MIKE NAM.
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1. Pit van dé

Bién d6i khi hau (BPKH) la mot
hién tuong tu nhién mang lai anh huong
tiéu cuc d6i vdi cude sdng clia con nguoi
trén toan cau. Pay duoc coi 1 mot trong
nhitng hién tugng ty nhién phic tap nhat,
mang lai tac dong nang né cho trai dat
trong tuong lai va Viét Nam l1a mot trong
nhiing qudc gia chiu anh huéng nghiém
trong nhat tr BDKH. Tai nguyén nudc
1a ngudn tai nguyén quy gia va dang
phai ddi mat véi su bién ddi vé nhiét do
va luong mua khong déu, dan dén thay
d6i dang ké vé s6 lugng va ché do dong
chay trén cac con song. Diéu nay gy ra
nhiing hdu qua nghiém trong, khién cho
luu vuc song (LVS) phai chiu nhitng dot
1t lut kinh khing va han han ngay cang
tram trong, anh huéng 16n dén cac linh
vuc stir dung tai nguyén nude. Co nhiéu
nghién ctu dugc thuc hién tai Viét Nam
v6i nhiéu pham vi Iuu vue khac nhau nhu
LVS Lai Giang [6], LVS L6 [7], LVS Ba
[8], LVS Tra Khuc [5], LVS Kon Plong
[9],... Viéc danh gid tac dong cia BDKH
dén tai nguyén nudc dugc cac nha nghién
ctru str dung céc cong cu mo hinh khac
nhau dé hd trg nhu HEC-HMS, SWAT,
MIKE NAM,... Trong d6, MIKE NAM
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1a mo6 hinh dugc sir dung kha phd bién
hién nay [5 - 9]. Céac nghién ctru da thuc
hién trén LVS Ko6n - Ha Thanh trudc day
[1 - 4], cling sir dung mo hinh toan dé
mo phong, du bdo dong chay va danh gia
tac dong cua BDKH dén dong chay. Tuy
nhién, hi¢n chua c6 nghién ctru cu thé nao
cap nhat danh gia tac dong cuia BDKH doi
vdi tai nguyén nudce trén LVS Koén - Ha
Thanh st dung kich ban BDKH méi nhat
cua Bo Tai nguyén va Moi truong nam
2020 [11]. Do d6, nghién curu lya chon mo
hinh MIKE NAM dé mé phong va danh
gia tac dong cia BPKH dén tai nguyén
nude trén cac tiéu luu vue cia LVS Kon -
Ha Thanh theo cac kich ban méi nhat cua
B¢ Tai nguyén va Mbi truong cong bo.

2. Phuwong phap nghién ciru

Nghién ctru st dung m6 hinh MIKE
NAM moé phong tinh todn tai nguyén
nude cho timg tiéu luu vuc cua LVS Kon
- Ha Thanh, phuc vu danh gid tac dong
BDKH dén tai nguyén nudc trén luu vuc.
Ngoai viéc st dung mé hinh s MIKE
NAM, nghién ctu ciing d3 két hop voi
phuong phép thong ké dé phan tich cac
s6 liéu vé nhiét do, luwong mua tir cac kich
ban BDKH va mirc d6 nudc bién dang
cho Viét Nam (Hinh 1).

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 56 - nam 2025



Nghién ciru

56 1w quan trao

Fiidn ehla che
Iy vure

Kich ban HeEwH 2016

Gatl doan 2008 - 2036 Gini doan 2046 - 2065 [l Giai dogn 2080 - 2090
(B thi by 200 [(Cirm thd gy XN (Sl b by 1)

[Kich ban BOKH 2020

® ® &)

e ek Winth 2 fn o
. g vl i A o)

KET LUAN

Hinh 1: So dé ddnh gid tic dpng khi hgu dén tai nguyén nwéc luu viee Song Kon - Ha Thanh

M6 hinh NAM st dung nguyén ly
ham phi tuyén dé moé ta dong chay vao
song. Trong mo hinh nay, mdi luu virc
dugc xem nhu mét don vi xu ly, vi vay
cac thong s6 va bién sd dai dién cho cac
gia tri dugc trung binh hoa trén toan luu
vuc. Chu tric ctia md hinh NAM duoc
xdy dung dua trén nguyén tic cua céc
hd chira theo chiéu thang ding va cac hd
chtra tuyén tinh, bao gém 5 bé chira theo
chiéu thiang dung: 1. Bé chta tuyét tan;
2. Bé chira mit; 3. Bé chtra téng dudi; 4.
Bé chira ngdm tang trén; 5. Bé chira ngam
tang dudi [12].

2.1. Gidi thiéu vé khu vue nghién ciru

LVS Kon - Ha Thanh c6 gidi han
dia Iy tir 13°30° - 14°40° vi d6 Béc va tir
180°20° - 109°20” kinh d6 Bac. Phia Bac
giap luu vuc song Tra Khuc, Lai Giang
va La Tinh; Phia Nam la deo Cu Mong,
phan luu vuc gitta song Ha Thanh véi
song Ky Lo tinh Phu Yén; Phia Tay giap
voi thuong luu luu vue Song Ba, tinh Gia

Lai; Phia Bong la ctra song vung nghién
ctru d6 vao ddm Thi Nai trude khi dd ra
Bién bong. Dién tich luu vuc tinh dén
ctra ra la 3.809 km? (Hinh 3) [3]. LVS
Ko6n - Ha Thanh bit ngudn tir viing nui
cao cua suon phia Pong day Truong Son.
O thuong luu, séng chay qua nhiéu diy
ndi bam sat bd nén do déc rat 16n, lam
cho 1ii 1én xudng rat nhanh va thoi gian
truyén 1d ngin. Khi dén doan dong bang,
long séng mé rong va néng, cb nhiéu
ludng lach, khién miia khé nguon nudc rat
nghéo nan. Tuy nhién, khi c6 lii 16n, nude
tran ngdp ménh mong vung ha luu, gy ra
hién tuong ngdp ung kéo dai do céc cua
song nho va cac cong trinh chén 1i khong
du dé thoat nude [1].

2.2. Thu thip, xir Iy so ligu

Can ctr yéu cau sd liéu dau vao cua
mé hinh va diéu kién sb liéu quan trc trén
luu vuc, nghién ctru st dung céc s6 liéu:

- S6 lidu khi twong, thiy vin (Béng
1): Luong mua cia cac tram thuy véan:
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An Hoa, Binh Tuong va Vinh Son; Céc
tram khi tuong: An Khé, Quy Nhon va
Vinh Thanh; Céc tram do mua: Dé Gi,
Gia Vuc, Hoai An, Phu Cat, Van Canh va
Vinh Kim. S liéu bdc hoi ngay va nhiét
dd ngay cua cac tram khi tugng An Khe,
Hoai Nhon va Quy Nhon. Luu lugng
dong chay va muc nudc trung binh ngay
cua tram thuy van Binh Tuong va tram
thuy van Binh Nghi.

- Ban d6 s6 d6 cao DEM 30 x 30 m va
céc 16p dit liéu ban dd can thiét (Hinh 2).

- Kich ban BDKH va nudc bién dang
cho Viét Nam (2016) [10] dugc ap dung
trong nghién ctru dé thiét 1ap cac kich ban
tinh todn dau thé ky.

- Kich ban BPKH va nuéc bién dang
cho Viét Nam (2020) [11] dugc 4ap dung
trong nghién ctru dé thiét 1ap cac kich ban
tinh toan gitta va cudi thé ky.
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Hinh 2: Bin @6 sé dp cao, mang lwdi song
va tram khi twong, thuy vdan trén luu vuc
Song Kon - Ha Thanh

Bing 1. S6 liéu khi twong, thity vin siv dung

Yéu to Thoi doan s6 liéu
TT| Tén tram H Q X Z T str dung trong Loai tram
(m) | (m¥s) | (mm) | (mm) | (°C) nghién ciru

1 An Hoa X 1985 - 2022 Tram thiy van

2 An Khé X X 1985 - 2022 Tram khi tugng
3 | Binh Tuong | x X 1985 - 2010 Tram thuy van
4 | Binh Nghi X 2010 - 2022 Tram thuy van

5 Pé Gi 1985 - 2022 Tram do mua

6 Gia Vuc 1985 - 2022 Tram do mua

7 | Hoai An 1985 - 2022 Tram do mua

8 | Hoai Nhon X 1985 - 2022 Tram khi tugng

9 Phu Cat X 1985 - 2022 Tram do mua
10 | Quy Nhon X X 1985 - 2022 Tram khi tugng
11 | Van Canh X 1985 - 2022 Tram do mua
12 | Vinh Kim X 1985 - 2022 Tram do mua
13 | Vinh Son X 1985 - 2022 Tram thuy van
14 | Vinh Thanh X 1985 - 2022 Tram khi tugng

Trong do: H la myc nuwdc trung binh ngay, Q la luu liong trung binh ngay,
X la lwong muwa ngay; Z la béc hoi ngay; T la nhiét do ngay.
22
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2.3. Thiét Igp by mé hinh todn mé phéong dong chay luwu vwe Song Kon - Ha Thanh

2.3.1. Phdn chia tiéu leu viee va xdc dinh trong s6 anh hwong cdc tram do mua
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Hinh 3: Ban dé phén chia tiéu lwu viee va pham vi dnh hwong cdc tram mua, béc hoi

Bing 2. Dién tich tiéu lwu viee va trong sé anh hwéng cdc tram quan béc hoi

TT Ti¢u hru vye Dién tich (km?) | An Khé | Hoai Nhon | Qui Nhon
1 |Khugiia | 629 0,97 0,00 0,03
2 |HO Thudn Ninh 79,6 1,00 0,00 0,00
3 Khu gitta Thuan Ninh - Kon 84,7 0,7 0,00 0,3
4 |Khu giita song Pap Da 386 0,06 0,00 0,94
5 |Khu giita 2 335 0,00 0,00 1,00
6 Ha song Ha Thanh 156 0,00 0,00 1,00
7 Thugng song Ha Thanh 427 0,00 0,00 1,00
8 | Sudi Phu Phong 303 0,73 0,00 0,27
9 |Ho Dinh Binh 1.130 025 0,75 0,00
10 Khu gitta Nii M6t - Kon 104 0,00 0,00 1,00
11 |HO6 NGi Mot 115 0,00 0,00 1,00
12 |Khu giita song Go Cham 35,4 0,00 0,00 1,00

Téng 3.785

Bdng 3. Trong so anh hwong cdc tram quan trdc muwa

Tidu lwu vie An | An | Binh | Dé | Gia | Hoai| Phii | Quy | Van | Vinh|Vinh| Vinh
*" | Hoa | Khé | Twong | Gi | Vwc| An | Cat | Nhon | Canh | Kim | Son | Thanh

Khu gitra 1 0,00 { 0,01 | 0,44 |[0,00|0,00{ 0,02 | 0,00 | 0,00 [ 0,00 | 0,05 0,00]| 0,48
Ho Thuan Ninh | 0,00 [ 0,00 | 0,46 |0,00|0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,54
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Tidu lwu vire An | An | Binh | Pé | Gia | Hoai| Phi | Quy | Van | Vinh | Vinh | Vinh
*" | Hoa | Khé | Twong | Gi | Vwc| An | Cat | Nhon | Canh | Kim | Son | Thanh
Khu gita Thudn | 5510 00| 0,69 | 0,00 0,00] 0,00 | 031 | 0,00 | 0,00 | 0,00 | 0.00 | 0,00
Ninh - Kén
g};;g::a SON8 1 0.0010,00] 0,00 |0,04]0,00] 000/ 094 0,02 | 000000000/ 000
Khu gitta 2 0,00[0,00] 0,10 [0,00]000][ 0000221 0,68 | 0,00 [0,00]0,00] 0,00
?ﬁaslfhng Ha10000000] 0,00 0.00]000] 000000/ 1,00 | 000|000/ 000]| 000
Thuong song | 55 10.00| 0,00 |0,00]0.00] 0,00 0,00 0.14 | 0.86 | 0.00 | 0.00 | 0,00
Ha Thanh
Sudi Phu Phong | 0,00 [ 0,00 | 0,62 [0,001] 0,00 0,00 [ 0,00 | 0,00 | 0,38 | 0,00 [ 0,00 [ 0,00
Hb Binh Binh | 0,04]0,00] 0,00 0,00]{0.23] 0,01 0,00 0,00 | 0,00 | 020050 0,02
Khugiia Nai -\ 5010001 027 10,00]0.00] 0,00 041 0.13 | 0,19 | 0,00 | 0,00 | 0,00
Mot - Kon
HoNGi Mot [0,00]0,00] 022 [0,00]0,00] 0,001 0,00 0,00 078 ]000]0.00] 0,00
Khu giia song | 5510001 0,00 |0,00]0,00] 0,00 1,00 0,00 | 0,00 | 0,00 | 0.00 | 0,00
GO Cham

Viée st dung Hé thong thong tin dia
ly (GIS) 1a mot phuong tién hiéu qua dé
thuc hién viéc khoanh vung LVS Kon -
Ha Thanh va phan chia thanh céc tiéu luu
vuce tr ban dd sb do cao DEM. Dua vao
yéu cau ctia nghién ctru, toan bd luu vire
s& dugc chia thanh 12 tiéu lvu vuc. Sau
do, can cir vao sd liéu thu thap tur cac
tram khi tuong, thuy van va cac tram do
mua trén LVS Koén - Ha Thanh, trong sb
anh huong cla cac tram quan tric mua
va boc hoi s& dugc tinh todn cho mdi
tiéu luu vuc bang phuong phap da giac
Thiessen. Phuong phép nay sé& gitp thiét
1ap ban d6 phan ving anh hudng cia cac
tram mua va cac tram bdc hoi trong luu
vuc. Diéu ndy s& cung cp thong tin quan
trong dé hiéu rd hon vé phan phdi va
tac dong cua mua va bdc hoi ddi vai tai
nguyén nudc trong LVS Ko6n - Ha Thanh
(Bang 2, 3), (Hinh 3).
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2.3.2. Hiéu chinh va kiém dinh mé
hinh MIKE NAM

Mo hinh MIKE NAM duogc thiét 1ap
vo1 muc tiéu xac dinh lugng dong chay
ctia timg tiéu luu vue trén LVS Kon - Ha
Thanh. Qua trinh hiéu chinh va kiém dinh
mo hinh dugc thuc hién dua trén dir liéu
thu th@p trong hai khoang thoi gian khac
nhau: Tir nam 1985 dén 2005 (giai doan
hiéu chinh) va tir nam 2006 dén 2022
(giai doan kiém dinh), nham xac dinh bo
thong sd phit hgp cho mé hinh. Tram thuy
van Binh Tuong va Binh Nghi duoc su
dung lam tram kiém tra va xac dinh bo
thong s6 cho mé hinh. Viéc danh gid tinh
pht hop gitta két qua tinh toan cung véi
gia tri thuc do thong qua chi s6 NASH
va hé sb tuong quan R2, chi s6 NASH ¢6
cong thuc:

NASH = 1 — 2i=1Que=Qa)®

Z?:l(Qtd_Qtd)Z (1)

trong do: Q, 1a luu lugng dong chay tinh
toan; Q,, 1a Iuu lugng dong chay thuc do; 1a
luu lvong dong chay thuc do trung binh.
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Hinh 4: Duwong qud trinh luu lwong dong Hinh 5: Dwong qud trinh lwu lwgng dong

chdy thuc do va mé phong - giai doan
hiéu chinh

chady thwe do va mo phong - giai doan
kiém dinh

Bing 4. Thong ké két qua hiéu chinh, kiém dinh mé hinh NAM

Hiéu chinh Kiém dinh

Chudi md phéng | NASH | R* | Chudi mé phéng | NASH | R?

1985 - 2005 0,86 0,87 2005 - 2022 0,81 0,83

Bing 5. By thong sé mé hinh MIKE NAM ciia lwu viee nghién ciru

T Ti¢u lwu vire Umax | Lmax | CQOF |CKIF| CK1,2 | TOF | TIF

1 | Khu gifra | 36,0 449 0,63 411 34,8 0,1308 | 0,3519
2 |Hb Thuan Ninh 37,9 507 0,60 456 17,0 0,1411 | 0,2448
3 | Khu gitta Thuan Ninh - Kon | 29,5 185 0,41 617 13,8 (10,0312 | 0,1440
4 | Khu giira song Bap ba 27,8 152 0,41 483 10,5 0,0278 | 0,1440
5 |Khu gilta 2 333 374 0,53 354 249 0,1178 | 0,3978
6 |Ha song Ha Thanh 29.5 185 0,41 617 13,8 0,0312 | 0,1440
7 | Thugng song Ha Thanh 31,0 192 0,46 600 14,5 0,0318 | 0,1227
8 | Sudi Phu Phong 31,0 200 0,50 600 15,3 0,0327 | 0,1067
9 |Hb Dinh Binh 36,0 468 0,72 411 36,8 0,1343 | 0,3060
10 |Khu giita NGi Mot - Kon 295 | 185 | 041 | 617 | 138 |0,0312] 0,1440
11 |HO Ni Mot 36,9 488 0,66 434 30,7 0,1377 | 0,2754
12 | Khu giira song Go Cham 28,7 160 0,37 517 11,3 | 0,0287 | 0,1387

Két qua hiéu chinh (Hinh 4) va kiém
dinh (Hinh 5) cho thiy su tuong ddi phu
hop gitta dit li€u tinh toan va dir li¢u thuc
do, dac biét 1a trong viéc dy bao thoi diém
xuat hién dinh dong chay. Su chénh léch
giita hai dit liéu 1a khong dang ké. Trong
mua can, m6 hinh mé phdng dong chay
kha chinh x4c va gan giii vdi dif liéu thuc
do. Hai duong qua trinh tinh toan va thyc
do bam sat nhau vé ca pha va do 1én cua
dao dong. Trong mua I{i, dinh 10 cua dir
liéu tinh toan co sai khac nho so voi dir
liéu thuc do. Tuy nhién, cac chi sé danh
gid nhu chi s6 NASH déu dat trén 0,8,
cho thay sy khép léch giita dit liéu tinh

toan va thuc do van dat mtc chip nhin
duge. Nhu vy, két qua nay cho thay mo
hinh c6 d6 tin cay cao va co thé duoc ung
dung cho céc g dung tinh toan tiép theo
vol muc d chinh x4c va dang tin cay.
Thong qua hai budc hiéu chinh cung vai
kiém dinh, nghién ctru da xac dinh dugc
bo thong sb phu hop cho LVS Kén - Ha
Thanh (Bang 5).

3. Két qua va thao ludn
3.1. Kich ban bién déi khi hiu

Nghién ctru lya chon kich ban RCP
4.5 va RCP 8.5 trong kich ban BbKH
va nude bién dang cho Viét Nam cong
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bd nam 2016 cua Bo Tai nguyén va Moi
trudng [10], dé x4c dinh kich ban bién dbi
nhiét 6, lugng mua thoi ky dau thé ky 21
(2016 - 2035). Kich ban bién ddi nhiét do,
luong mua thoi ky gitra thé ky 21 (2046 -
2065), cudi thé ky 21 (2080 - 2099) trong
kich ban BPKH va nudc bién dang cho
3.1.1. Nhiét @6 va béc hoi

Viét Nam nam cong bé nam 2020 [11].
Béc hoi va lugng mua dugc xac dinh tu
cac kich ban nay s€ duoc sir dung lam di
liéu dau vao cho mé hinh MIKE NAM
dé danh gia tic dong ciia BDKH vdi tai

nguyén nudc trong khu vuc nghién ctru.

Bing 6. Bién doi nhiét dp (°C) trung binh qua tirng thoi ky

, . RCP 4.5 RCP 8.5
Tram khi trong Thoiky Xuin | Hé | Thu | Pong | Xudn | Hé | Thu | Pong
2016 - 2035 0,70 | 0,70 | 0,70 0,70 0,80 | 0,80 | 0,80 0,80
Hoai Nhon 2046 - 2065 1,30 | 1,60 | 1,40 1,30 1,80 | 2,00 | 1,80 1,70
2080 - 2099 1,80 | 2,10 | 1,80 1,50 3,10 3,50 ] 3,20 2,80
2016 - 2035 0,70 | 0,70 | 0,70 0,70 0,80 0,80 | 0,80 0,80
Quy Nhon 2046 - 2065 1,30 1,50 | 1,20 1,20 1,80 | 2,00 | 1,70 1,70
2080 - 2099 1,80 | 2,00 | 1,60 1,50 320 | 3,70 | 3,20 2,80
2016 - 2035 0,70 | 0,70 | 0,70 0,80 0,90 1090 | 0,80 0,90
An Khé 2046 - 2065 1,40 1,50 | 1,30 1,30 1,90 | 2,00 1,80 1,80
2080 - 2099 1,90 | 1,90 | 1,70 1,60 3,50 3,70 | 3,30 3,20

Mure tang nhieét do hang nam trén LVS Kon - Ha Thanh
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Hinh 6: Mirc thay déi nhiét d ciing vdi boc hoi so véi thoi ky co sé

Trong thoi ky dau thé ky 21 (2016
- 2035), ca hai kich ban RCP 4.5 va RCP
8.5 déu cho thdy nhiét do trung binh ting
on dinh tai hai tram quan trac Hoai Nhon
va Quy Nhon ¢ cidc mua trong nam. Tuy
nhién, tai tram An Khé, c6 su thay doi
nhat dinh trong mua Pong véi kich ban
RCP 4.5 va mua Thu véi kich ban RCP
8.5. Trong thoi ky gitra va cubi thé ky
21, tai tAt ca céc tram quan trac, nhiét do
trung binh cao nhat thuong xuét hién vao
mua He. Dac biét, trong kich ban RCP
8.5, nhiét d¢ trung binh tang nhiéu hon so
vo1 kich ban RCP 4.5.

Pé tinh toan luong bdc hoi tiém
nang lam d4u vao du tinh kich ban BDKH
dya trén sy bién ddi nhiét do, nghién ctru
lya chon cong thuc sau:

b= 1650, (40 51= (0" 0

trong do: B bdc hoi (mm); L 1ah¢ s6
hiéu chinh s6 trong ngdy sang va s ngay
trong thang phu thudc vi do; I 1a tong sd
12 gia tri hang thang cua chi s6 nhiét I; 1a
nhiét do trung binh hang thang; a 1a hang
sO thay d6i theo dia phuong.

a=06,75x10"1*-7,71x10°1* +

1,79x10%1+ 0,49 )
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Két qua ty 1& thay d6i luong bdc hoi tiém nang trong cac thoi ky theo 2 kich ban
dugc thé hién trong Bang 7.

Bing 7. Ty I¢ thay doi boc hoi tiém ning (%) cdc thoi ky so véi thoi ky co sé

Tram khi twgng Thoi ky - RF P45 - - I?CP 8.5 -
Xuian | He | Thu | Dong | Xuan | Hé | Thu | Dong

2016-2035 | 1,09 LIt | 1,09 | 1,07 | 11 | 1,12 | 1,10 | 1,08

Hoai Nhon 2046 -2065 | 1,18 1,26 | 1,19 | L13 | 1,27 | 1,35 | 1,26 | 117
2080-2099 | 1,27 1,37 | 1,26 | L,1I3 | 1,55 | 1,75 | 1,54 | 1,30

2016-2035 | 1,10 | 1,12 | 1,10 | 1,07 | 1,11 | 1,14 | 1,11 | 1,08

Quy Nhon 2046 -2065 | 1,20 1,27 | 1,17 | L,12 | 1,29 | 1,39 | 1,26 | 1,19
2080-2099 | 1,29 1,38 | 1,24 | 1,15 | 1,62 | 1,91 | 1,60 | 1,32

2016-2035 | 1,10 LIt | 1,09 | 1,09 | 1,13 | 1,14 | 1,10 | 1,10

An Khé 2046 -2065 | 1,22 1,26 | 1,18 | 1,14 | 1,32 | 1,37 | 1,26 | 1,20
2080-2099 | 1,32 135 | 124 | 1,17 | 1,74 | 1,87 | 1,57 | 141

Trong thoi ky dau thé ky 21, ty 1¢
bdc hoi tiém ning gitra hai kich ban RCP
4.5 va RCP 8.5 gan nhu twong duong
nhau. Tuy nhién, trong kich ban RCP
8.5, c6 sy gia tang dang ké vé ty 18 boc
hoi tiém nang. Tram khi tuong An Khé
c6 ty 18 bdc hoi tiém ning tang cao nhat,
tiép theo 1a tram Quy Nhon va thap nhat
la tram Hoai Nhon.

3.1.2. Luong mua

Trong giai doan dau va giita thé
ky 21, kich ban RCP 4.5 cho thdy tram
Hoai Nhon va mua Thu 1a noi va thoi ky
¢6 mirc tang lugng mua 16n nhit. Trong
kich ban RCP 8.5, mic tang tong thé cua

lugng mua nho hon so vai kich ban RCP
4.5. Tuy nhién, sy bién dong giita cac
mua trong kich ban RCP 8.5 lai rat 16n va
khéng 6n dinh, ¢ su chénh léch dang ké
gita cac mua chuyén tiép. O thoi ky cudi,
ca hai kich ban RCP 4.5 va RCP 8.5 déu
cho thay xu hudng tang luong mua so véi
thoi ky co so tai tat ca cac tram quan trac.
Trong do, tram Quy Nhon ghi nhan mirc
tang cao nhit vao mua hé véi kich ban
RCP 8.5 (ting 27,4 %) va murc tang thip
nhét vao mua Xuan véi kich ban RCP 4.5
(taing 1,2 %). Piéu nay cho thiy su bién
d6i da dang cua lugng mua theo ting mua
va su anh hudng khac biét cua cac kich
ban BDKH di véi khu vue nghién ctru.

Bing 8. Ty I¢ bién doi lwong mwa (%) cdc thoi ky so véi thoi ky co sé

Tram khi tugng Thoi ky RCP 4.5 RCP8.5
’ ’ Xuan | Hé | Thu | Pong | Xudan | He | Thu | Dong
2016 - 2035 12,4 2,50 | 21,0 8,3 390 | 23,1 | 21,2 | 4,20
Hoai Nhon 2046 - 2065 =290 | -4301| 279 | 12,6 -8,9 52 245 | 11,8
2080-2099 | 22,5 |430(220| 245 | 17,7 320|169 | 239
2016 - 2035 10,4 1,50 | 19,0 53 290 | 26,1 | 182 | 1,20
Quy Nhon 2046 - 2065 =220 | 133 | 148 | 11,6 -8,8 17,6 | 17,6 | 13,1
2080 - 2099 1,20 220 149 | 21,0 440 | 274 | 11,1 17,6
2016 - 2035 10,3 0,70 | 152 | -8,1 6,3 442 1 173 | 232
An Khé 2046 - 2065 9,5 4,60 | 10,3 | 0,60 0,94 7,7 | 16,1 8,6
2080 - 2099 3,51 11,7 | 13,1 7,1 10,0 13,0 | 18,1 7,0
27
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Mirc téng hrong mmra hang ndm trén LVS Kon - Ha Thanh
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25.0 ~ =
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et Ho3i Nhon RCP 4.5 st Hodi Nhon RCP 8.5 == Qui NhonRCP 4.5
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Hinh 7: Mirc thay déi lwong mwa so véi thoi ky co sé

3.2. Két qua ddnh gid tic dong ciia
bién doi khi hdu dén tai nguyén nwéc
trén luu vuwc Song Kon - Ha Thanh

3.2.1. Dong chay nam

Két qua tinh toan trong Bang 9 va
Hinh 8 cho thdy su bién dong ctia dong
chay trung binh hang nam khong dong
déu gitta céc tiéu luu vuc va cac kich ban
BPKH. Hai tiéu luu vuc 1a Khu giita 1 va
H6 Thuén Ninh ghi nhdn mic giam cua
dong chay trungbinh nam ¢ cac giaidoan so
v6i thoi ky co sd, trong d6 HO Thudn Ninh
1a Ivu vue ¢6 mirc giam 16n nhét (90 %).
Trong khi d6, céc tiéu luu vuc khac trong
giai doan thoi ky dau va gitra thé ky ghi

nhdn muc tdng cua dong chdy trung binh
nam, véi tiéu luu vue séng Go Cham la
noi ghi nhan mirc tang 16n nhét (112 %).
O giai doan thoi ky cudi thé ky, trong kich
ban RCP 8.5, mot sd tieu luu vuc ¢6 xu
hudng gidm dong chay trung binh nam,
trong khi do6 kich ban RCP 4.5, dong chay
trung binh nam & céc tiéu luu vuc nay lai
co6 xu hudng tang manh. Nguyén nhan cua
su bién dong nay c6 thé lién quan dén sy
tang cua luong mua trong kich ban RCP
8.5 ¢ thoi ky dau va giita thé ky va sy
tang 16n hon cua lugng mua trong kich
ban RCP 4.5 & thoi ky cudi thé ky, ciing
nhu su khac biét trong lugng bdc hoi tiém
nang gitra hai kich ban nay.

160

Bién doi dong chay nam

155 -
150 -
145 |
140 1
135 -

Q (m¥s)

— =

130 T
1986 — 2005

e=flfe RCP4.5 == 4= RCPS5

2016 — 2033

2046 — 2063 2080-2099

Thot kv mo phong

Hinh 8: Bién déi dong chdy ndim tai LVS Kon - Ha Thanh theo kich bin BDKH
Bing 9. Bién doi dong chdy nim (m’/s) theo kich ban BDKH tai cdc tiéu lwu vie

& Kich | Théi ky nén Thoi ky mé phéng
T Ticu luu vye ban | 1986-2005 | 2016-2035 | 2046-2065 | 2080 - 2099
- RCP4.5 1 173095%) | 165091 %) | 17,3 (95%)
I |Khugital Reps.s | 2000 o 050 T 17.6 97 %) | 17.4(95 %)
o RCP4.5 [ 20195%) | 1.92(90%) | 2,00 (94 %)
2 | Ho Thugn Ninh RCps.s | 213 U000 170 00 04 00) | 2,04 (96 %) | 2.01 (95 %)
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T Tiéu lru vyre Il():IcI:I {332”2352 2016-2035Th6;012‘y6l-n§0p61;6ng2u80-2099
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3.2.2. Dong chay mua lii

Bién déi dong chay mua ki

Q (mjﬂs'_]

‘_--—A

1986 — 2003

2016-2035
=== RCP45 ==a= RCPS5

2046 - 2063

2080 -2089
Thai kv mé phong

Hinh 9: Bién déi dong chay lii tai LVS Kén - Ha Thanh theo kich bin BPKH
Bing 10. Bién doi dong chdy mia lii (m’/s) theo kich bin BPKH tai cdc tiéu lwu vwe

. Thoi ky nén Thoi ky mé phong
TT Tiéu luu vue Kich ban
1986-2005 | 2016-2035 | 2046-2065 | 2080 - 2099
N RCP4.5 o [32.6(98%) | 309(93%) | 324(97%)
I | Khugita | RCpss | 221000 s o 00 1332 (100 %) | 32.6 (98 %)
A RCP4.5 o [373097%) | 3.53(92%) | 3.70(96 %)
2| Ho Thugn Ninh RCpss | P00 5 0T v 1 3.80(99%) | 3.74(97 %)
o TRrCP4s 494107 %) [ 4.72.(102%) | 4,88 (105 %)
3 | Khu gitia Thuan Ninh - Kon - =0 750757 463 (100 %) 17 0010794 14,99 (108 %) | 4.84 (104 %)
- RCP4.5 L [27.8(113 %) [ 26,8 (109 %) | 27.2 (111 %)
4 | Khugitia song Bap b RCPss | 2P0 000 g 14 %) [ 27.6 (12 %) | 25.6 (104 %)
- RCP4.5 1219109 %) [ 21,0 (104 %) | 21.4 (106 %)
3 |Khu gita2 Reps.s | 200000 g 100 96) [ 21,6 (108 %) | 19.8 (99 %)
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. .| Thoiky nén Thoi ky mé phéng
TT Ti€u luu vue Kich ban
1986 - 2005 | 2016-2035 | 2046-2065 | 2080 - 2099
N RCP4.5 o [11.2(112%) [ 10,8 (108 %) | 10.9 (109 %)
6 | Ha song Ha Thanh rReps.s | 00000 e o T (111 %) | 10.2 (102 %)
- RCP4.5 L [ 348 (111%) | 33.8(108%) | 34,5 (110 %)
7 | Thuong song Ha Thanh RCPss | 213 10070 e G 1200y [ 347 (111 %) | 32.3 (103 %)
o RCP4.5 21,0 (107 %) | 20.2 (102 %) | 20.9 (106 %)
8 | Suoi Phi Phong RCpss | 17 U000 o 10706 [ 21.2 (108 %) | 20.5 (104 %)
N RCP4.5 o 99.9 (107 %) | 103 (110 %) | 102 (109 %)
9 |Ho Dinh Binh rReps.s | o 10070 007000 05 101 (108 %) | 94.3 (101 %)
NN RCP4.5 o | 7.0(110%) | 6.8(106%) | 6.9 (108 %)
10"} Khu gitia Nii Mot - Kon Repss | A U00%) o 0 7.0 (110%) | 6.6 (103 %)
o RCP4.5 o |85(106%) | 8.2(102%) | 84 (105 %)
I Ho Nui Mot RCps.s | 01009 oS 1079 T 85 (106%) | 7.9 (99 %)
o RCP4.5 o [1.97 (113 %) [ 1,91 (109 %) | 1,94 (111 %)
12| Khu gitia song GO Cham reps.s | 7 100%) oy o0 T1.06 (112%) | 1,81 (104 %)
] RCP4.5 o | 275107 %) | 271 (105 %) | 275 (107 %)
Tong rCps.s | 227 100%) 5ag 108 %) | 277 (108 %) | 260 (101 %)

Tir Hinh 9 va Bang 10, ¢6 thé nhan
thdy su bién dong cua dong chay trung
binh trong mua 1ii tai cic tiéu luu vuc
trén LVS Ko6n - Ha Thanh khong dong
déu. Trong giai doan thoi ky dau va gitta
thé ky, kich ban RCP 8.5 ghi nhan mtrc
tang cua dong chay trung binh trong mua
1t nhiéu hon so véi kich ban RCP 4.5.
Tuy nhién, ¢ giai doan thoi ky cudi thé
ky, dong chdy trung binh trong mua Ia
theo kich ban RCP 4.5 lai thuong c6 xu
hudng tang manh hon so vdi kich ban
RCP 8.5. Nguyén nhan chinh la do lugng
mua trong mua lii taing nhiéu hon trong
kich ban RCP 4.5 & giai doan cudi thé
ky. Céc tiéu luu vuc nhu Khu giira 1 va
Hb Thuan Ninh ghi nhin mirc giam cua
dong chay trung binh trong mua I ¢ cac
giai doan so véi thoi ky co sd, véi tiéu
luu vuc HO6 Thuan Ninh ghi nhén mirc
giam 16n nhét (92 %). Trong khi d6, cac
tiéu luu vuce khac ghi nhan mic ting cua
dong chay trung binh trong mua 1, vdi
tiéu LVS Go Cham ghi nhan muc ting
16n nhat (114 %).

3.2.3. Dong chay mua can

Tir Bang 11 va Hinh 10, nhdn thay
trong thoi ky dau va giita thé ky, dong
chdy trung binh trong mua can thuong co
xu hudng giam manh so vdi thoi ky co so
¢ ca hai kich ban BDKH. Tuy nhién, tgi
thoi ky cudi thé ky, dong chay trung binh
trong mua can theo kich ban RCP 4.5 c6
xu hudéng tang manh hon so véi kich ban
RCP 8.5, mic du van giam so voi thoi ky
co s&. Trong sb cac tiéu luu vye, tiéu luu
vuc Ho6 Thuan Ninh ghi nhan mac giam
dang ké nhat vé dong chdy trung binh
trong mua can (-15,7 %) & tt ca thoi ky.
Nguoc lai, tiéu LVS Go Cham ghi nhan
mirc ting vé dong chay trung binh trong
mua can (8,4 %) & tat ca thoi ky. Tom lai,
su bién dong cua dong chay trung binh
trong mua can tai cac tiéu luu vuc trén
LVS Koén - Ha Thanh thuong cd sy gidm
dang ké trong thoi ky dau va gitra thé ky,
nhung cd xu hudng tdng manh hon hoac
giam it hon ¢ giai doan thoi ky cudi thé
ky, phu thudc vao kich ban BBDKH va vi
tri ctia ting tiéu luu vuc.
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Hinh 10: Bién doi dong chay can tai LVS Kén - Ha Thanh theo kich bin BPKH
Bing 11. Bién déi dong chdy miia can (m*/s) theo kich ban BPKH tai cdc tiéu luwu vic

TT Tiéu lwu vye Kich ban Th kj nén Thotky md phong
: 1986 - 2005 | 2016 - 2035 | 2046-2065 | 2080 - 2099
e o L LR
2|1 Thuin Nin Rerss | % 0% 57w T oy asvo | o7 7%
3 koo T i -k [R5 ey LS00 [ 1 050 |15 103
4 |KhogitasongDipDi  [qepyam] 67(100%) [ sttt et
e P e e o
6| song i Than RCrss | 2% 190 555 10170 [ 298 (1070 | 367 59°%,
7 | Thuong song Ha Thanh igigz 9,1 (100 %) Zj 83; f;g 99:10((1909()0?2) 98’?9((190;‘;3)
8 | Sudi Phu Phong Egggé 4,95 (100 %) 44;’9;8((19090;3) :;862((19070012) ngl(gé Zﬁi
9| binh iy Rerss 1% 09 1553 oo | 173 G590 | 13961%,
10| gita NG MOt Kon ) 190000 %) 155 0675 193 10T v 185 0871
1 v reris |90 0% % 50 ey T 701 [T 0%
12 |Khu gifta song GO Cham ﬁgigz 0,53 (100 %) 8:228822;3 8:2:883 Z//Z; 8:228832;3
Tong RCPeS 620 (00 e [0S 08 %0 L SH6 04 70) 1620 (100 0

4. Két luan va Kién nghi

Bai bao da thiét 1ap mo hinh toan thuy
van MIKE NAM da hiéu chinh, kiém dinh
mo hinh véi hé s6 NASH dat yéu ciu cao,
dao dong tir 0,81 - 0,86. Két qua cho thy
rang céc kich ban BDKH da ¢ nhiing tc
dong dang ké dén tai nguyén nudc trén
LVS Koén - Ha Thanh. Tt c4c phan tich,

nhan thiy su bién dong khong ddng déu
cua dong chay nam, dong chay mua 1ii va
dong chay mua can trong hai kich ban RCP
4.5 va RCP 8.5. Trong thoi ky dau va giira
thé ky, dong chay niam va mua 1i thuong
¢ xu hudng tang, nhung muc do tang cd
su bién dong gitra cac tiéu luu vuc va kich
ban. Trong khi d6, dong chay mua can ghi
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nhan su giam manh, dic biét 1a ¢ cudi thé
ky 21. Su bién dong nay phan anh su anh
huong cua BDKH va dic diém tu nhién
cta timg tiéu luu vuc. Pé nang cao chat
luong nghién ciru, nhém tac gia nhan thay
can str dung mo hinh két hop MIKE NAM
va MIKE 11 d m6 phong dong chay trong
cac tiéu lvu vue nhu Khu gifta 2, noi ma
dong chay tai cira ra ctia tiéu luu vuc nay
chiu anh huong cia thuy tridu. Piéu nay
s€ dam bao su chinh x4c va toan di¢n hon
trong vi¢c danh gia anh huong cua BbKH
dbi véi tai nguyén nudc.

Cac két qua cta bai bao nay cung
cap thong tin can thiét dé danh gia va
phat trién cac bién phép thich Gmg hiéu
qua trong tuong lai, nham giam thiéu tac
dong tiéu cuc va tan dung tiém nang cua
tai nguyén nudc trong bdi canh BDKH.
Viéc danh gia tac dong BDKH dén dong
chay trén LVS Kon - Ha Thanh, 1a mot
trong nhitng co s& hd trg cho cong tic
quan ly, dinh hudng khai théc, sir dung va
phat trién bén viing tai nguyén nudc LVS
Kon - Ha Thanh.

Loi cam on: Nghién cuu nay dugc
thuc hién dudi sy giup do cia Trung tam
nghién ctru dong luc ctra song ven bién
va hai ddo, truc thuoc Phong Thi nghi¢m
trong diém Qudc gia vé bong luc hoc
song bién.
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