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Vién Khoa hoc Khi twgng Thiy van va Bién doi khi hau

Ngay nhan bai 5/7/2019; ngay chuyén phan bién 6/7/2019; ngay chap nhan dang 5/9/2019

Tém tat: Nghién cru nay str dung md hinh MIKEN M déa dwoc thiét 1ap va lwa chon bd thong so toi wu dé
danh gia su thay doi tai nguyén nwéc mat cho lwu vue Kon Plong. Két qua nghién ctru cho thay, véi kich ban
RCP8.5, tong lvgng nwéc nam trong giai doan 2016-2035 tang 10,2%, giai doan 2046-2065 tang 6,4% va
giai doan 2080-2099 tang 8,2%. DGi v&i kich ban RCP4.5, xu thé bién ddi clia tong lwong nwdc nam la khdng
rd rét. Két qua nghién ctru c6 thé dugc xem la co s& khoa hoc quan trong déi véi viéc dw béo tai nguyén nuéc
cho lwu vure séng va lap quy hoach khai thac trong twong lai.

Tir khéa: M6 hinh MIKE N M, bd thong s0, tong livong nwdc, kich ban RCP.

1. Mé& dau

Duéi tac dong cuia bién déi khi hau (BDKH)
dang dién ra trén pham vi toan cau, cac hién
twong thién tai nhw bdo vall, han han ngay cang
dién bién phtic tap hon. Tir xa xwa, con nguwoi
da phai séng chung va thich t&rng v&i n6. Hién
twong tv nhién nay thuong de doa onh mang,
anh hwéng dén doi s6ng con ngudi va su phat
trién kinh té - xa hoi trong vling. Han han da dé
lai hau qua vé cung nghiém trong, hang nghin
ho dan bi &nh hwdng béi thiéu nuéc, nuéc cung
cap cho cac hoat dong twdi ©éu trong trot cling
bi &nh huédng manh mé. Do vay, viéc onh toan
va du onh tai nguyén nudéc la cong viéc duoc
wu ©én hang dau cla cac khu vuc bi anh hwéng
b&i han han.

Hién nay, nhiéu mod hinh thay van da duoc
trng dung dé tinh toan, dv bao tai nguyén
nwéc nhw: M6 hinh Tank, HEC-HMS, MIKE
N M cho cac lvu vic song & nwéc ta. Dién
hinh 1a md hinh MIKEN M da duogc st dung
kha ph6 bién va dem lai két qua tot, qua dé
trong nghién ctru nay str dung md hinh MIKE
N M tinh toan va dv tinh tai nguyén nuwéc
cho lwu vuc s6ng Kon Plong theo cac kich ban
bién doi khi hau.

Lién hé tac gia: Nguyén Dinh Hoang
Email: nguyenhoang54nk@gmail.com
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2. S8 liéu va phuong phap nghién ciru

2.1. Téng quan khu vuc nghién ciru va tinh hinh
s6 liéu

S6ng Bak BLa la nhanh trai ctia sdng Sé San c6
dién och lwu vuc 3.507km2, bat ngudn tir day ndi
Ngoc Co Rinh cao 2.025m, phia Bac giap véi hé
théng séng Thu Bon, phia Bong giap v&i hé thong




song Ba, phia Nam la ha Itu séng Sé San. Séng Dak
Bla chay theo hwdng Bong Bac - Tay Nam va hop
v6i sdng Sé San cach Ya Ly 16km vé phia ha luu.
Tir phén trung lvu dén chd hop luu voi Prong Poko
song chay trén cao nguyén c6 Kon Tum véi do déc
khoang 1,3%, long song uén khic, nhiéu ghénh,
thung ICing c6 nhiéu long cii va bai boi, mang nét
dién hinh clia sdng ddng bang. Téc dd chay trung
binh clia s6ng vao khoang 0,2-0,5m/s v&i do rong
long sdng thay ddi tlr 15-20m trong mua kiét va
1,5-3m/s vGi do rong long séng thay doi tir
100-200m trong mua Id, v&i nhibng nam 14 1én mét
nwédc rong dén trén 400m. Khu vuc nghién ctru
thudc 1 nhanh nho clia séng Bak BLa chay qua dia
phan huyén Kon Plong. Tram thiy van Kon Plong
thudc xa Tan Lap, huyén Kon Plong, tinh Kon Tum
va cd toa do 14°28’ i do Bic, 108°12’ kinh do
DBong. Luu vue sdng Kon Plong khdng ché tai tram
Konplong c6 tong dién och lwu vire 1a 943km?2,

Cac s0 lieu lwgng mua, boc hoi va lvu lvong
trung binh ngay ttr 8/11/2007 dén 17/11/2007
va 28/9/2009 dén 6/10/2009 tai tram thdy van
Kon Plong duing dé kiém dinh va hiéu chinh mé
hinh duoc 1y tlr Tong cuc Khi twong Thay van.

Phuwong phap nghién ctru bao gom: (1) Hiéu
chinh va kiém nghiém mo hinh MIKEN M; (2) Tinh
toan tan sudt va nam dai dién; (3) Lua chon cac
kich ban bién ddi khi hau; (4) Tinh toan thay doi
tai nguyén nuac so theo cac kich ban so vai hién
trang.

2.2. M6 hinh MIKE NAM
M6 hinh N M la m6 hinh thiy van md

Tuyét

Y

‘ BE tri¥ tuyét |

Tuyé&t tan G

| BE trir m3t

phong quéa trinh mua - dong chay dién ra trén
lvu vire. Trong bd phan mém thuong mai MIKE
11 do Vién Thay lwc Pan Mach xay dung va
phat trién, mo hinh N M la mét modun onh
mua tlr dong chay.

M6 hinh N M mo phéng quéa trinh mua -
dong chady mot cach lién tuc théng qua viéc onh
toan can bang nwéc & bon bé chira thang ding,
¢6 tac dung qua lai 1an nhau dé dién ta cac onh
chat vat ly cGia lvu viee (Hinh 2).

Céc bé chira clia md hinh bao gom: BE tuyét
(chi &p dung cho vung c6 tuyét), bé mat, bé sat
mat hay bé tang ré cay, b& ngam. Dt liéu dau vao
ctia mé hinh la mua, béc hoi 68m nang va nhiét
do. Két qua dau ra ctia moé hinh la dong chay
trén luu viec, muc nudc ngam, va cac thong 6n
khéc trong chu trinh thay van, nhu sy thay doi
tam thoi clia d6 am clia dat va kha nang bo sung
nuwdc ngam. Dong chay lwu vire dwoc phan mot
cach gan dung thanh dong chdy mét, dong chay
sat mat, dong chay ngam.

Yéu cau di¥ liéu yéu cau dau vao cho mé hinh
MIKE N M bao gom: Cac tham s6 md hinh, cac
diéu kién ban dau, cac so liéu khi twong, cac
sO liéu thay van vé dong chay dé hiéu chinh va
ki€ém nghiém mo hinh.

Cau trdc moé hinh MIKEN M dugc xay dwng
dwa trén nguyén tic cac hd chira theo chiéu
thang dirng va cac hd chira tuyén onh, gdm 5 bé
chiva theo hinh théng ding.

M6 hinh MIKEN M don bao gom 9 thong s6
can duoc hiéu chinh (Bang 1).

B&c hoi

i

[ Déng chdy

Th&m xudng
(U =Umax)

I B& tri¥ ting dudi

sat mat
ﬁ B&c hoi

Thim xudng
(L =Lmax)

Bé& chira nud'c ngam trén

Déng chay

B& chira nwrdric ngam dudi

=>

ngam

Hinh 2. Cau triic mo hinh MIKEN M
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Bang 1. Cac thdng sb can hiéu chinh trong mé hinh MIKEN M

Théng s6 mé hinh | Don vi Mb ta
Lmax mm | Lugng nudc t8i da trong bé chira tang ré cay. Lmax c6 thé goi la lwong 4m toi
da clia tang ré cay dé thuc vat co thé hat dé thoat hoi nworc.
Umax mm | Lwgng nwdc t6i da trong bé chira mat. Lwgng trir nay co thé goi la lwgng nuwéc
dé dién triing, roi trén mat thuc vat, va chira trong vai cm clia bé mat clia dat.
CQOF _ Hé s0 dong chdy mét (0 < CQOF < 1). CQOF quyét dinh sw phan phdi ctia mua
hiéu qua cho dong chay ngam va tham.

TOF Gia tri ngudng clia dong chay mat (0 < TOF < 1). Dong chay sat mat chi dwoc
hinh thanh khi lwvgng 4m twong doi clia dat & tang ré cay I6n hon TOF.

TIF Gia tri nguw&ng ctia dong chay sat mat (0 < TOF < 1). Dong chay sat mat chi dwoc
hinh thanh khi chi s6 &m twong d6i ctia tang ré cay I6n hon TIF.

TG Gia tri nguéng clia lwgng nwéc b sung cho dong chay ngam (0 < TOF < 1).
Lugng nwdc bo sung cho bé chira ngdm chi duoc hinh thanh khi chi s6 am
tuong d6i clia tang ré cay Ion hon TG.

CKIF Hang s6 thoi gian clia dong chay sét mat. CKIF cung v6i Umax quyét dinh dong
chay sat mat. N6 chi phdi thong s6 dién toan dong chay sat mat CKIF >> CK12.

CK1,2 Hang s6 thoi gian cho dién toan dong chay mét va st mét. Dong chdy mét va
dong chay sat mat dwoc dién toan theo cac bé chira tuyén onh theo chudi voi
cuing mdt hang s6 thoi gian CK12.

CKBF Hang s6 thoi gian dong chdy ngdm. Dong chdy ngam tir bé chira ngam dwoc dién
toan bang md hinh bé chira tuyén onh véi hang s6 thoi gian CKBF.

3. Két qua va thao luan

8/11/2007 dén 17/11/2007 dwoc st dung cho
hiéu chinh bd théng s6 lwu vuec.

3.1. Hiéu chinh bé théng sé lwu vuc

Qué trinh onh toan hiéu chinh mé hinh
MIKE N M dwoc thwe hién véi chudi s6 liéu
nam 2007. B6 thong s6 mo6 hinh MIKEN M thu
duwoc sau khi hiéu chinh mé hinh dwoc st dung
cho qué trinh ki€m nghiém. SO liéu gio’ tir ngay

Thong qua qud trinh hiéu chinh (8/7/2007-
17/11/2007) thu dwoc két qua téi wu cho bd
thong s6 md hinh MIKE N M cua Iwu viec Kon
Plong va trinh bay trong Bang 2. Két qua hiéu
chinh mé hinh MIKE N M cho tréan I thang
11/2007 trinh bay trong Hinh 3.

Bang 2. K&t qua hiéu chinh bd théng s6 t6i wu clia lvu vuc

Umax (mm) | Lmax (mm) | CQOF CK1,2

CKIF

TOF TIF TG CKBF

0,11 0,1 0,613 17

373,1

0,351 0,551 0,799 1193

3.2. Kiém nghiém bé théng s6
S6 liéu gio tlr ngay 28/9/2009 dén 7/10/2009
st dung cho kiém nghiém mo hinh. Két qua kiém
dinh mé hinh N M cho tran Ii thang 10/2009
dwoc trinh bay trong Hinh 4.
V@i bd théng s6 trong Bang 2, phan och

s0 liéu thuc do va két qua onh toan thu duoc
tlr qua trinh hiéu chinh va kiém dinh cho thay
twong quan kha t6t véi hé s6 Nash - SutcliTe
lan ot 12 0,975 va 0,986 (Bang 3). Két qua nay
twong doi tot doi voi mot lwvu viee nhé nhu lwu
vuc Kon Plong. Binh [0 onh toan va thuc do
twong déi phu hop.

Bang 3. Két qua chi s6 Nash-SutcliTe

Lwu vue

Chi s6 Nash-SutcliTe

Konplong

Hiéu chinh (2007)

Kiém dinh (2009)

0,975

0,986
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Hinh 3. So sanh gilra két qua onh toan va s6 liéu thuc do, tram Kon Plong
(giai doan 8/7/2007-17/11/2007)
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Hinh 4. So sanh gitra két qua onh toan va so liéu thyc do, tram Kon Plong
(giai doan 28/9/2009-7/10/2009)

3.3. Bdnh gia tdac déng bién déi khi hdu tam Tu liéu Khi twong thay van.

Pé chon ra dwoc ndm dién hinh, st dung s6 Nghién ctu ap dung phuong phap onh
liéu lwong mura tai tram Kon Plong ti ndm 1986 duong tan suat, thu duoc duong tan suat ly
dén nam 2002, s6 lieu duoc thu thap tir Trung luan (Hinh 5) va gia tri tan suat P% (Bang 4).
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B4 ONG TAN SUAT LLAONG MUA X - TRAM KON FLONG
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Hinh 5. Brdng tan suét lwvgng mwa X - Tram Kon Plong

oo 1 - 24

Bang 4. Gia tri tan suat (rng voi tirng nam Iwu vuc Kon Plong

Thir tw Théi gian Lwgng mwa X (mm)) Tan suat P(%) Th hang
1 1986 581 96 21
2 1986 581 91 20
3 1987 1449 41 9
4 1988 1075 68 15
5 1989 1131 64 14
6 1990 841 82 18
7 1991 714 86 19
8 1992 1020 73 16
9 1993 1583 28 6
10 1994 1395 45 10
11 1995 1509 36 8
12 1996 2269 5
13 1997 945 77 17
14 1998 1293 55 12
15 1999 1623 18 4
16 2000 1609 23
17 2001 1758 14
18 2002 1352 50 11
19 2003 1549 32 7
20 2004 1286 59 13
21 2005 1940 9 2

Dwa vao kich bdn BBKH dwoc B TNMT cdng va lugng mua khu vire tinh Kon Tum (kich ban

b6 nam 2016, cd thé danh gia tac dong cla RCP4.5 va kich ban RCP8.5), bao gom sy thay
BDKH dén tai nguyén nuéc lwu vuic sdng Kon doi clia 3 thoi ky: Bau thé ky (2016-2035), gitra
Plong theo cac kich ban. Trong kich ban BBKH thé ky (2046-2065) va cudi thé ky (2080-2099)
nam 2016 dua ra 2 kich ban thay doi nhiét do (Bang 5).
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Bang 5. Bién doi lwvgng mua nam so vai thoi ky co s&

Kich ban RCP4.5 RCP8.5
Nam 2016-2035 2046-2065 2080-2099 2016-2035 2046-2065 2080-2099
KonTum T 7,2% T 12% T 14,1% T 8,1% T 12,5% T 16,2%

(Nguon: Kich ban BBKH va NBD, B0 Tai nguyén va Méi trwong, 2016)

Xac dinh lwgng mua ctiakhu vue Kon Plong nam
2002 (P%= 50) lanam dién hinh thu phéng theo cac
kich ban cla bién doi khi hau lam dau vao cho md
hinh MIKE N M dé onh toan, duw onh tai nguyén
nuwéc theo tirng thoi ky clia bién déi khi hau.

Tinh toén cho tirng thoi ky KBBDKH tlr md hinh
MIKEN M da duoc tdi wu b thong s6, thu duoc
chudi dong chay tuong tng trong tivng thoi ky. Két
quéa onh toan dong chdy va téng lwgng dong chay
duwgc trinh bay trong Bang 6.

Bang 5. Bién doi lwvgng mua nam so vai thoi ky co s&

400
300
200
100

—— Téng lwong 2002

—— Téng ugng RCP 4.5(2046-2065)
—— Téng hrong RCP §.5(2016-2035)
—— Téng hugng RCP §.5(2080-2099)

Kich ban RCP4.5 RCP8.5
Nam 2016-2035 2046-2065 2080-2099 2016-2035 2046-2065 2080-2099
KonTum T 7,2% T 12% T 14,1% 7 8,1% T 12,5% T 16,2%
W (triéum?) TONG LUONG NUGC THEO TUNG THOI Ki BBKH
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—— Téng hrong RCP 4.5(2016-2035)
- Téng lugng RCP 4.5(2080-2099)

~—— Téng lugng RCP §.5(2046-2063)

Hinh 6. So sénh téng lvgng nuwéc cla tirng thoi ki BBKH véi ndm co s¢

Tlr k€t qua onh toan, cé thé dwa ra mot so
nhan xét sau:

Tong lwgng nwéc theo tirng thoi ky tng
v@i kich ban RCP4.5 va RCP8.5 c6 su thay doi
khong dang ké so v&i kich ban hién trang 2002.
DGi vai kich ban RCP4.5, tong lwong nuéc ¢o
xu thé tang lén theo tirng thoi ky so véi nam
2002: Tr nam 2016-2035 tang 10,1%; tr ndm
2046-2065 tang 17,3% va tr nam 2080-2099
gidm 22,1%. D6i voi kich ban RCP8.5 xu thé
tang téng lkong nudc twong ng la: Tlr nam
2016-2035 tang 13,0%, tr nam 2046-2065 tang
19,4% va tir nam 2080-2099 tang 25%.

C6 thé nhan thay, anh hwdng clia BDKH
dén tai nguyén nuwéc lwu vc Kon Plong la hét

strc dang ké. Tuy nhién, day méi chi la nhan
xét ban dau dwa trén cac két qua tinh toan
thu phong tir s6 liéu nam 2002.

4, K&t luan

M hinh MIKEN M la mé hinh md phéng
qua trinh mua - dong chay dwa trén cac cong
thire tinh toan thay van, mé hinh da va dang
duoc str dung rong rai trong du bao I, tinh
toan tai nguyén nwéc, can bang nuwéc.

M6 hinh MIKE N M duwoc thiét lap va da
dwoc hiéu chinh va kiém nghiém véi két qua
hiéu chinh va kiém nghiém cho két qua rat
tét. K&t qua nghién ctru cho thay, BDKH da
lam thay doi téng lwvgng nwdc nam tai khu vire
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song Kon Ploong, v&i kich ban RCP8.5, tong
lwvong nwéc nam trong giai doan 2016-2035
tang 13,0%, giai doan 2046-2065 tang 19,4%
va giai doan 2080-2099 tang 25%. Bi vai kich
ban RCP4.5, xu thé bién doi cua tong lvong
nwdc nam cé xu thé tang l1én tlr dau thoi ky
dén cudi thoi ky, cu thé: Giai doan 2016-2035
tang 10,8%, giai doan 2046-2065 tang 17,3%
va giai doan tir 2080-2099 tang 22%. KEt qua
nghién ctru la co s& khoa hoc quan trong doi

v@i viéc dy bao tai nguyén nwéc cho luu viee
song trong twong lai.

BO md hinh MIKE N M da dwoc hiéu chinh
va kiém nghiém cé thé ap dung trong cac bai
toan khac nhau phuc vu cong tac du bao va quy
hoach tai nguyén nuwéc trén lwu vure sdng Kon
Plong. K&t qua nghién ctru vé sy thay déi clia
tai nguyén nuwéc cho khu vuc la co sé khoa hoc
quan trong trong quy hoach, khai thac va béo
vé tai nguyén nwéc tai khu vuec.
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ASSESSMENT OF CLIMATE CHANGE IMPACT ON WATER RESOURCES IN
KON PLONG BASIN BY USING MIKE NAM MODEL
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Abstract: study applies a modijed MIKE N M model to select the opBmal set of parameters to

evaluate the change of water resources in Kon Plong basin. The results show that, under the RCP8.5
scenario, the total annual discharge volume of 2016-2035 period increased by 13,0%, 2046-2065 period
increased by 19,4% and 2080-2099 period increased by 25.0%. Under the RCP4.5 scenario, there is a slight
increase: from 2016 to 2035, the total annual discharge volume increased 10.8%; from 2046 to 2064
increased 17.3% and in 2080-2099 period, it increased 22%. This study’s results can be considered as an
important scien®] ¢ basis for water resources forecaséng and planning in the future.
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