NGHIEN CUU & TRAO POI

UNG DUNG MO HINH SWAT DANH GIA TAC PONG CUA
BIEN POI KHI HAU PEN DONG CHAY LUU VUC SONG
TRA KHUC
Nguyén Tién Quang, Lé Dirc Dat
Truong Pai hoc Tai nguyén va Moéi truong Ha Noi

% hinh SWAT dwoc tmg dung dé mé phong sw thay doi dong chay luu viee séng Tra

/\ 4Khdc di6i tac dong cia bién doi khi hdau (BDKH) trong tiwong lai. M6 hinh SWAT mé

phong luu luwong dong chay luu viec song Tra Khuc trong giai dogn 1980 - 2001 va

kiém dinh mé hinh véi s6 liéu thuc do tai tram Son Giang, két qua dat logi kha (gid tri R2 va Nash
déu trén 0,8).Két qua nghién ciru cho thdy bién doi khi hgu dnh hiong ré rét dén ché dg dong chay
luu vue song Tra Khuc. So voi giai doan 1980 - 1999 thi gia tri trung binh luu lwong dong chay nam
giai doan 2008 - 2030 tang 9,4%. Dong chay trung binh theo thang tang vao mua lii va giam vao

mua can.

Tir khéa: M6 hinh SWAT: Bién doi khi hdu; Dong chay; Luwu viee séng Tra Khiic.

1. Giéi thiéu

S6éng Tra Khac nam phan 16n trén dia ban
tinh Quang Ngii. Ngudn nudc trén luu vire song
Tra Khuc gitr vai trd vo cung quan trong trong
phat trién kinh té - xa hoi cta tinh Quang Ngii.
Tuy nhién, trong nhitng nim gan day, tac dong
ctia bién d6i khi hau da gdy ra nhiing hau qua
nghiém trong, anh huong dén doi sdng kinh té
va xa hoi cua nguoi dan trén luu vuc song Tra
Khiic.Vi thé viéc nghién ciru tic dong cua bién
d6i khi hau dén céac dic trung thiy van trén luu
vue song Tra Khuc 13 hét stc can thiét. Két qua
nghién ciru cung cip co so khoa hoc va thuc tién
cho céac nha quan ly, cac nha hoach dinh chinh
sach xéac dinh chién lugc phat trién kinh té bén
virng va dam bdo an sinh xa héi, xay dung cac
giai phap giam nhe va han ché nhiing tac hai ctia
chung.

Luu vuc song Tra Khuc c6 dién tich luu vuc
tinh dén cura ra 1a 3,240 km? chiém 55,3% dién
tich ty nhién cua tinh. Bao gdom dién tich dat dai
cac huyén, thi: Son Tinh, Son Ha, Son Tay, Tu
Nghia, Nghia Hanh, Thi xa Quang Ngai va mot
phan cta huyén Minh Long, Kon Plong (Kon
Tum). Phia Bic giap: Luu vuc Tra Bong. Phia
Nam giap: Luu vue song V¢. Phia Tay giap: Luu
vuc séng Sé San. Phia Pong gidp: Bién.

Luu vuc song Tra Khtc c6 mat do ludi song
0,39 km/km?, d6 cao binh quan luu vuc 558 m va
d6 dbc binh quan Iuu vuc 18,5%. Song Tra Khiic
¢6 dang canh cay véi 9 phu luu cap I, 5 phu luu
cap I1, 5 phu lwu cép I1I va 2 phu luu cép IV.

Dia hinh ctia luu vuc c6 dang thap dan tir Tay
sang Dong va kha phc tap nti va dong bang xen
k& nhau, chia cit dat dai thanh nhiing canh dong

nho nam doc theo cac thung ling.

Vé khi héau, luu vuc song Tra Khuc thudce
ving khi hau nhiét d6i gi6 muia noi chi tuyén va
¢6 2 mua rd rét: mua mua tir thang 9 dén thang
12, muia khé tir thang 1 dén thang 8. Nén nhiét o
cao, trung binh niam khoang 24 - 26°C, tong
lugng mua nam vao loai trung binh: 2000 - 3500
mm véi lugng bdc hoi trung binh nam vao
khoang 800 - 900 mm.

2. S6 liéu va phwong phap nghién ctru

2.1. Co 6 Iy thuyét mé hinh

Mo hinh SWAT duoc phat trién tir nhitng nam
90 cua thé ky trude voi muc dich dy béo nhimg
anh huong cua thyc hanh quan 1y s dung dat
dén nudc, sy bdi léng va lugng hoa chét sinh ra
tor hoat dong nong nghiép trén nhitng luu vuc
rong 16n va phuc tap trong khoang thoi gian dai
[3]. Mot trong nhitng mo-dun chinh ctia mo6 hinh
nay la mo phong dong chay tr mua va cac dac
trung vat 1y trén luu vuec.

Co sé tinh todn dong chay dugc st dung
trong mo6 hinh SWAT duoc dya vao phuong trinh
can bang nudc.
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Trong do:

- SWe la téng luong nudc tai cudi thoi doan
tinh toan (mm);

- SWo: 1a tong luong nudc ban dau tai ngay
thr i (mm);

- t: 1a thoi gian (ngay);

- Ruwy: 12 50 tong lugng mua tai ngay thu i
(mm);

- Quurt: 12 tong lwong nudc mit ctia ngay thi i
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(mm); ) ngay thir i (mm);
- Ea: 1a lugng boc thoat hoi tai ngay thu i - Qe 12 86 lugng nudce hdi quy tai ngay thir i
(mm); (mm).

- Wseep: 1a Iugng nudc di vao tang ngam tai
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Hinh 1. Ban do mang lwdi séng ngoi va lwdi tram khi twong thiy van [3]

2.2. 86 liéu sir dung - S6 liéu khi tugng bao gdm nhiét do khong

S6 liéu dau vao mo hinh bao gom s liéu  khi tbi cao va nhiét do khong khi toi thap.
khong gian va s6 liéu thudc tinh. - S6 liéu thuy van bao gdm luong mua trung

Céc ban d6 duoc ding dé tinh toan bao gdm:  binh ngay va luu lugng trung binh ngay.

- Ban d6 DEM luu vuc song Tra Khuc. S liéu dong chay theo ngay tir 1980 dén

- Ban d6 sur dung dat luu vuc song Tra Khic 2001 dugc lay tir trung tim tu liéu qudc gia tai

- Ban d6 mang lu6i song subi. tram thuy van Son Giang cua luu vuc song Tra

- Ban d6 hé thong ludi tram do khi tugng, Khuc. B s6 liéu nay dugc phan chia thanh 2 giai
thuy van. doan 1980 - 1990 va 1991 - 2001 dé hiéu chinh

Céc s6 liéu thudc tinh bao gdm: va kiém dinh tuong tng.
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Hinh 2. Nguén dir liéu dau vao (a) Pia hinh; (b) Loai ddt; (c) Sir dung dat va ban do phan dinh
lwu viee song Tra Khuc

2.3. Quy trinh thuc hién
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3. Két qua va thao luan mo hinh:

3.1. Hi¢u chinh va kiém dinh mé hinh _ »

Pé danh gia sy phu hop giita tinh toan va 7 _ [ B (=017, = ) an
thuc do trong bdo cdo str dung hai chi tiéu la \_ll|.‘:_'.=-_1.'._|l_ﬁ:r u'x:'_- T

R2 va NSI dé danh gia két qua tinh toan cua

Bdng 1. Mirc d6 mé phong ciia mé hinh tiwong iing chi sé R2

R -1 oy -0 L5-0L7 n3-0s
I 6 md phins Tét [Ehi Trungbinh [{ém
Chi s6 Nash - Sutcliffe (NSI) ciing duoc sir Trong do6:
dung dé danh gia do tin cay cia mo hinh SWAT O: gia tri thuc do (m?%/s);

bang cach so sanh hai qua trinh dong chay thuc {J): gié tri thuc do trungbinh (m?/s);
do va tinh toan. P: gia tri mo6 phong (m¥/s);
NS 1— EE:'.‘ [t '.—t.}: oy n : s luong gia tri tinh toan.
Ei=s 10i=0) 3.1.1. Giai doan hiéu chinh (1980 - 1990)
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Hinh 3. Tuong quan giita lvu lwong tinh toan va thuc do tai
tram Son Giang giai dogan 1980 - 1990
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Hinh 4. Duong qua trinh luu lwong tinh toan va thyc do tai
tram thuy van Son Giang giai doan 1980 - 1990

Nhan xét: Két qua tinh toan gitra luu lwong quan theo chi tiéu cua Nash = 0,81.

thuc do va luu luong tinh toan cho hé s6 twong 3.1.2. Giai doan kiém dinh (1991 - 2001)
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Hinh 5. Tuong quan giita lvu lwong tinh toan va thuc do tai
tram Son Giang giai dogn 1991 - 2001
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Hinh 6. Duong qua trinh luu luong tinh toan va thyc do tai
tram thuy van Son Giang giai doan 1991 - 2001
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Nhan xét chung

Qua trinh hiéu chinh va kiém dinh b6 thong
s6 ctia mo hinh cho luu vuc song Tra Khiic voi
vi tri kiém dinh duoc ly tir luu lugng thue do
tai tram Son Giang. Két qua danh gia sai $6 luu
lwgng tinh toan va thyuc do theo chi s Nash déu
trén 0,8, dat két qua kha tét. Do dé s& ap dung
tinh toan cho luu vuc song Tra Khtc véi kich
ban da lua chon.

3.2. Pdnh gid tic dong ciia BPKH déi vdi
dong chay

3.2.1. Lura chon kich ban Bién doi khi hdu

Cac kich ban BDKH duoc lua chon tir “Kich
ban bién ddi khi hau, nudc bién dang cho Viét
Nam” cua B Tai nguyén va Mo6i truong nam
2012 [1]. Luu vyc song Tra Khc lua chon kich
ban B2 (kich ban phat thai trung binh) lam kich
ban dé danh gia sy thay d6i dong chay do anh
huong cua BDKH.
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3.2.2. Ap dung kich ban B2 danh gid sw thay
doi dong chay luu vuc song Tra Khuc tai tram
Son Giang

Tinh theo kich ban B2 4p dung cho chudi thoi
gian tr nam 1980 - 2030, ta xét dong chay trong
2 giai doan 1980 - 1999 va 2008 - 2030 thi dong
chay trung binh ndm trén toan bo hé théng séng
Tra Khtc c6 xu hudng tang theo thoi gian, luu
luong binh quan nam ciing ting tuyén tinh theo
thoi gian. Nhin vao hinh 7 cho thdy sy ting dong
chdy ndm theo cac thoi ky.

Tai tram Son Giang, gia tri luu luong dong
chdy trung binh ndm giai doan 1980 - 1999 dat
258,6 m¥/s, giai doan 2008 - 2030 thi dat 283
m?¥/s, tang 24,3 m3/s (9,4%).

Su thay d6i gié tri luu lugng dong chay trung

binh thang tai tram Son Giang dugc trinh bay
dudi hinh 8.
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Hinh 7. Thay déi gid tri dong chay trung binh nam giai doan 2008 - 2030 so véi giai doan
1980 - 1999 tai tram Son Giang
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Hinh 8. Thay déi gid tri dong chay trung binh thang giai doan 2008 - 2030 so véi giai doan
1980 - 1999 tai tram Son Giang
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Bang 2. Théong ké gid tri dong chay trung binh thang tram Son Giang

Thine 1 2 El 4 5

T i 3 10 11 12

1780-

1993 M6 45,3

34,7 | 63,0 | 1319

1411

1462 | 1366 | 2204 | 5269 | 5950 | 3926

03-
2030

2.6 | 25,7 | 6.8 | 574 | 1163

1674

1979 | 2095 | 235.6 | 45,7 | 6394 | 4219

S6 ligu gia tri luu lugng dong chay trung binh
thang tai tram Son Giang:

Quan sat trén hinh 8 va bang 2 ta c¢6 thé thdy
mirc d6 bién d6i manh cua luu lugng dong chay
trung binh thang. Theo xu hudng bién doi cua
kich ban B2: dong chay thang tdng manh vao
mua Iii, ddng thoi giam vao mua kiét.

Trong giai doan 2008 - 2030, dong chay trong
ca 3 thang mua i (tr thang 10 - 12) tang tr 29,4
m?/s — 118,8 m3/s, ting manh nhat 14 thang 10
(645,7 m3/s) so véi giai doan nén 1980 - 1999.

Mua can thi dong chay giam di (gidm manh
vao nhitng thang ddu mua), tuy luong dong chay
1a khong dang ké nhung lai c¢6 tac dong nghiém
trong do ban than dong chay kiét & khu vuc da
rat thap. Didu nay cho thiy sy thay do6i nhiét do
khong khi 1am gia tang lugng dong chay ton that
do bdc hoi 1én nhiéu. Dong chay mua can giam
tir khoang 5,6 - 20,2 m*/s giam manh nhat 13
thang 2 (25,7 m%/s) so voi giai doan nén 1980 -
1999.

4. Két luan

Nghién ciru budc dau da danh gia duoc tac
dong cua BDKH Ién dong chay luu vuc song Tra
Khic theo kich ban B2 bang mé hinh SWAT. M6
phong luu lugng dong chay luu vuc song Tra
Khuc trong giai doan 1980 - 2001 bang mé hinh
SWAT va kiém dinh m hinh véi s6 liéu thuc do
tai tram Son Giang, két qua dat loai kha (gia tri
R2 va Nash déu trén 0,8) va budc dau di danh
gia dugc tac dong cia BDKH 1én dong chay luu
vuce. So véi giai doan 1980 - 1999 thi gid tri trung
binh luu lugng dong chay nam giai doan 2008 -
2030 tang 9,4%. Dong chay trung binh theo
thang tdng vao mua Il va giam vao mua can.
Dong chay mua 10 tang tir 29,4 m3/s - 118,8 m®/s
so voi giai doan 1980 - 1999. Mua can thi dong
chay giam tir khoang 5,6 - 20,2 m?/s so v&i giai
doan 1980 - 1999. Bai toan di cho két qua tét,
tuy nhién mudn nang cao d chinh xac cia mo
hinh thi can ban d6 DEM, ban d6 tham phu va
ban do st dung dét c¢6 do chinh x4c cao hon.
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APPLICATION OF SWAT MODEL TO ASSESS IMPACTS OF
CLIMATE CHANGE TO THE FLOW OF TRA KHUC RIVER BASIN-
Nguyen Tien Quang, Le Duc Dat
Hanoi University Of Natural Resources And Environment

The Soil and Water Assessment Tool (SWAT) model was used to assess the effects of potential fu-
ture climate change on the hydrology of the Tra Khuc watershed.The SWAT was able to simulate flow
discharge on Tra Khuc River Basin in the period 1980 - 2001 by SWAT model and validation with
measured data at Son Giang station, with good results (with R? and Nash both above 0,8). The study
results show that climate change significantly affects the flow regime Tra Khuc River Basin reflects
the general trend of climate change. Compared to the period 1980 - 1999, the average value of the
flow discharge rate in the period 2008 - 2030 increased by 9,4%. The monthly average flow of the
Basin will increase during the flood season and will decrease into the dry season.

Key words: SWAT model; Climate change, Flow,; Tra Khuc River Basin.
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