BO GIAO DUC VA PAO TAO
PAI HOC THAI NGUYEN

BAO CAO TOM TAT
PE TAI KHOA HQC VA CONG NGHE CAP PAI HQC

NGHIEN CUU SU THAY POI LUU LUQONG DONG CHAY
VA DU BAO HAN HAN, LU LUT TRONG PIEU KIEN BIEN
POI KHI HAU TAI LUU VUC SONG CAU BANG MO HINH

SWAT VA GIS

MA SO: PH2017-TN03-02

CHU TRI: PGS. TS. PHAN DINH BINH

THAI NGUYEN - 2019




BO GIAO DUC VA PAO TAO
PAI HQOC THAI NGUYEN

BAO CAO TOM TAT
PE TAI KHOA HQC VA CONG NGHE CAP PAI HQC

NGHIEN CUU SU THAY POI LUU LUQONG DONG CHAY
VA DU BAO HAN HAN, LU LUT TRONG PIEU KIEN BIEN
POI KHI HAU TAI LUU VUC SONG CAU BANG MO HINH

SWAT VA GIS

MA SO: PH2017-TN03-02

Chi tri dé tai: PGS.TS. PHAN DINH BINH

Thoi gian thuce hién: Nam 2017 - 2019

Nhirng nguoi tham gia:
TS. Nguyén Thanh Hai, TS. Nguyén Ngoc Anh
TS. Nguyén Quang Thi, ThS. Truong Nguyén Hau

Xac nhan cda co quan cha tri de tai

Thai Nguyén, thang 5 nam 2019




MUC LUC

Trang
MO DAU ... 1
1. Tinh AP thiCt CUA A8 tA1......vevieeeeeeeeeeeeee ettt 1
2. MUC GICh NZIIEN CUU ... 1
PHAN 1 TONG QUAN TATLIEU..........cooiiiiiieieeeeeeeeeiesssseeies s sesseanaes s sseenesssn e, 2
1.1. CO 56 kh0a hOe €A G& T ..vuvrvvvverierreiieieei st 2
1.2. Cac tmg dung mo hinh SWAT trong nudc va thé @i ........cvvvveevveveeeieeeeeessee s 2
1.3. Tong quan v& MO NN SWAT ......ocvieieiiieeeeeeee ettt esnens 2
1.4. Pha dién toan cua chu trinh thUy VAN .......cc.co.eveveeieeeeeereeseseeseesesseseeseeseeseesee s, 2
1.5. Phuong phap st dung trong m6 hinh SWAT ... 2
1.6. CAc $O 116U VA0 VA 12 €A MO NINN. c..voveeeeeeeeeeeeee ettt ettt e e eee e eeeeaes 2
1.7. Cac thong s6 va danh gid két qua mo hinh .........c.cveeeeveeveieieeeeeeeeeeee s, 2
CHUONG 2 NOI DUNG VA PHUONG PHAP NGHIEN CUU ......cccococevverireernnns 3
2.1. Pham vi, d6i tuong, dia diém va thoi gian nghién U ..........cc.ccoevverereeereeeeresee e, 3
2.2. Phurong phap NERIGN CUU .........cveiveeveeeeieeeiieeeeessessessessesss st sesss s esesse s sensneans 3
CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN.........cocoooiiiiiieeieeeerens 4
3.1. Pic diém ty nhién, kinh té - xa hoi lru vire SOnZ CAU........cvvrveevceeceeeeeeeeeeesee e, 4
3.2. Xay dung co so 0 ljéu dau vao cho mO hinh SWAT .........covvveiivieieseeeee e 6

3.3. Ung dung mo hinh SWAT dé danh gia luu luong dong chay tai luu vuc Song Cau ... 10
3.4. Ung dung md hinh SWAT dé duy bao luu lugng dong chay , han han va i lut trong

diéu kién bién ddi khi hau tai [t VIE SONE CAU......cvveeieeeeeeeeeeeeeeeveeesee e 12
KET LUAN VA KIEN NGHI ........oooooiiiieieieeeeeeeeeeeeseee e en e 14

TATLIEU THAM KHAO .........cooiiiiiiieeeeeee et nesse s 14



THONG TIN KET QUA NGHIEN CUU

1. Thong tin chung

Tén dé tai: Nghién ciru sw thay doi lwu lwong dong chdy va dw bdo han hdn, lii
lut trong diéu kién bién d6i khi hdu tai lvu vwe séng Cau bang mé hinh SWAT va GIS.

Mi s6: PH2017-TN03-02

Chu nhi¢m d¢ tai: PGS.TS. Phan Dinh Binh

T chuc chu tri: Trudng Pai hoc Néng Lam - Pai hoc Thai Nguyén

Thoi gian thyc hién: tir thang 06/2017 dén thang 6/2019
2. Muc tiéu:

- Thu thap céc thong tin, s liéu vé khi hau, thoi tiét trong pham vi luu vuec.

- Thu thap cac s6 liéu thuc do tai tram Song Cau va xay dung co s¢ dir liéu khong
gian bang GIS.

- Ung dung mo6 hinh SWAT dé nghién ctru sy thay doi luu lugng dong chay va du
bao han hén, 1d lut luu vuc song Cau.

3. Tinh moi va sang tao:

- Thiét ké, xay dung co so dit liéu cho mo hinh SWAT

- M6 phong luu luong dong chay va dy bao han han, 1i lut cho luu vuc séng Cau
trong diéu kién bién doi khi hau.

4. Két qua nghién ciru

- Pa diéu tra, khao sat va thu thdp dugc céc tai li¢u, ) liéu va ban dd phuc vu cho
viéc xay dung co s¢ dira lieu dau vao cho mé hinh

- Thiét ké duoc bo co so dit liéu khong gian

- Dy bdo dugc luu lugng dong chay, 1t lut va han han cho luu vuc song Cau
5. Sdn phim
5.1. Sian pham khoa hoc

1. Phan Pinh Binh, Nguyén Lan Huong (2017) “ Dy bao x6i mon dét tai luu vuc
song Nghinh Tuong (phu luu séng cau) bang mé hinh SWAT va GIS”, Tap chi Khoa hoc
Dat, S6 51, Tr. 76 - 81,

2. Phan Pinh Binh, Nguyén Thanh Hai, Nguyén Anh Tuyén (2018), “Nghién ctru
hién trang luu lugng va mot s6 yéu td anh huong dén chat luong nuée song Cau doan chay qua
thanh phd Thai Nguyén, tinh Thai Nguyén”, Tap chi Néng nghiép va Phat trién néng thon,
S6 11, Tr. 204 - 210.



3. Phan Dinh Binh, Nguyen Thanh Hai, Nguyen Ngoc Anh, Nguyen Quang Thi
(2018), “Evaluation the impact of climate changes on stream dischage and predicting
drought, flood in Cau river watershed, northern Viet Nam”, International Symposium on
Lowland Technology (ISLT 2018) proceedings, Thuy Loi University, Hanoi, Vietnam.
pp.105 - 111

4. Phan Pinh Binh, Nguyén Thanh Hai (2017), “Nghién ctru danh gia hién trang
va du bao luu luong dong chay tai luu vire song Cau bang hé thdng thong tin dia 1y (GIS)
va m6 hinh SWAT”, Ky yéu Hoi thao GIS toan quéc nam 2017, Pai hoc Quy Nhon, Tr. 14
- 19.

5. Pham Van Tuén, Phan Pinh Binh, Luong Thi Chuyén, Pao Van Bién. (2017),
“Diéu tra, danh gia tinh trang quan 1y, khai thac sir dung nudc ngam va tmg dung GIS xay
dung co s& dir lidu chat lugng nude ngdm tai khu vuc phia Tay Nam thanh phd Thai Nguyén,
tinh Thai Nguyén”, Tap chi Nong nghiép va Phdt trién néng thén, S6 10, Tr. 218 - 224.

5.2. Sdn pham dao tao

1. Nguyén Anh Tuyén (2018), Nghién citu mét sé yéu té anh hwéng dén luu lwong
va chdt heong nude séng Cau doan chdy qua thanh phé Thdi Nguyén giai doan 2017-2018,
Luén van thac si khoa hoc méi truong, Truong Pai hoc Nong Lam - Pai hoc Thai Nguyén.

2. Mai Phu Cuong (2018), Panh gia hién trang luu lwong dong chay va moi
trieong nwée mdt Séng Cau doan chdy qua Thanh phé Thdi Nguyén, Khoa luan tot
nghiép dai hoc, Truong Pai hoc Nong Lam - Pai hoc Théi Nguyén.

3. Tran Héng Anh (2019), Nghién ciru dw bao han han, lii lut trong diéu kién bién
déi khi hdu tai lwu vue séng Phii Lirong bang mé hinh SWAT va GIS, Béo cdo tong két két
qua dé tai nghién ctru khoa hoc cta sinh vién, Truong Pai hoc Nong Lam - Dai hoc Thai
Nguyén.

5.3. Sdn phim teng dung

- B0 co s¢ dir licu thudc tinh va co s¢ dir liéu khong gian lién quan té1 luu luong
dong chay va du bao han han, 1ii lut trong pham vi Iuu vire séng Cau.

- Béo céo khoa hoc “Nghién ctru sy thay d6i luu lugng dong chay va du bao han
han, 1d lyt trong diéu kién bién d6i khi hau tai luu vuc song Cau bé’mg mo hinh SWAT va
GIS”.

6. Phwong thirc chuyén giao, dia chi irng dung, tic dong va lgi ich mang lai ciia két qud

nghién ciru.



Két qua nghién ctru cua dé tai duoc str dung cho cac Nha quan 1y va ldnh dao cac
dia phuong trong pham vi luu vuc tham khao trong qua trinh quéan 1y va hoach dinh chinh
sach, ddc biét 1a canh bao li lut va han han cho ngudi dan ving ha luu. Dong thoi dé tai
g6p phan nang cao ning luc nghién ciru clia can bd gido vién va sinh vién tham gia dé tai.
Khuyén céo nguoi dan tham gia vao cong tac bao vé ngudn nude, duy tri lvu lwong dong

chay, ing pho véi bién d6i khi hau, han han va 1ii lut trong pham vi luu vuc song Cau.

X4c nhén cia co quan Chi nhiém de tai
chu tri deé tai

PGS.TS. Phan Pinh Binh



INFORMATION OF THE RESEARCH RESULTS

1. General informations

Project Title: Study on Stream Discharge Changes and predicting drought, flood in
Cau river watershed in the context of climate changes in Cau river watershed by SWAT
model and GIS.

Code number: DPH2017-TN03-02

Coordinator: Asso. Dr. Phan Dinh Binh

Implementing Institution: Thai Nguyen University of Agriculture and Forestry -
TNU

Duration: from June 2017 to June 2019
2. Objectives:

- Serveying and collecting data and document and map which related to research.

- Setting up the digital database by GIS and Remote sensing technology

- Simulation and prediction stream discharge, drought and flood in Song Cau
watershed.
3. New findings:

- Serveying and collecting data, documents and maps which related to research.

- Setting up the digital database for SWAT model.

- Simulating and predicting stream discharge, drought, flood in Song Cau watershed.
4. Results obtained:

- Serveyed and collected data, documents and maps which related to research.

- Set up the digital database for SWAT model.

- Simulated and predicted stream discharge, drought, flood in Song Cau watershed.
5. Products
5.1. Scienctific products

1. Phan Dinh Binh, Nguyen Lan Huong (2017), “Prediction soil erosion in
Nghinh Tuong watershed (A brand of Cau river) by SWAT model” Journal of Soil science,
Vol 51, pp. 76 - 81.

2. Phan Dinh Binh, Nguyen Thanh Hai, Nguyen Anh Tuyen (2018), “Study on reality
of stream dischage and some factors effecting to Cau’s water quality in the stage of Thai
Nguyen city, Thai Nguyen province”, Viet Nam Journal of Agriculture and Rural
Development, Vol 11, pp. 204 - 210.

3. Phan Dinh Binh, Nguyen Thanh Hai, Nguyen Ngoc Anh, Nguyen Quang Thi
(2018), “Evaluation the impact of climate changes on stream dischage and predicting
drought, flood in Cau river watershed, northern Viet Nam”, International Symposium on
Lowland Technology (ISLT 2018) proceedings, Thuy Loi University, Hanoi, Vietnam.
pp.105 - 111.



4. Phan Dinh Binh, Nguyen Thanh Hai (2017), “Asessing the current and predicting
stream discharge in Cau river watershed by GIS and SWAT model”, National GIS
conference proceedings 2017, Quy Nhon University, pp. 14 - 19.

5. Pham Van Tuan, Phan Dinh Binh, Luong Thi Chuyen, Dao Van Bien (2017),
“Investigation and evaluation of the management and usage of underground water and
application of GIS for cintruction of underground water quality database in southern region of
Thai Nguyen city, Thai Nguyen province”, Viet Nam Journal of Agriculture and Rural
Development, Vol 10, pp. 218 - 224.

5.2. Training products

1. Nguyen Anh Tuyen (2018), Study on some factors effecting to stream dischage and
water quality of Cau river in the stage of Thai Nguyen city, Thai Nguyen province from 2017
to 2018, Master thesis of Environmental Science, Thai Nguyen University of Agriculture
and Forestry - TNU.

2. Mai Phu Cuong (2018), Asscessing the reality of stream dischage and Cau’s water
quality in the stage of Thai Nguyen city, Thai Nguyen province in 2017. Bachelor thesis of
Environmental and Land management.

3. Tran Hong Anh (2019), Study on predicting drought, flood in Phu Luong river
watershed in the context of climate changes by SWAT model and GIS. Report of student
scientific research, Thai Nguyen University of Agriculture and Forestry - TNU

5.3. Application products

- A set of database (attribute database and space database) related to stream discharge
in Song Cau watershed;

- The scientific report of “Study on Stream Discharge Changes and predicting
drought, flood in Cau river watershed in the context of climate changes in Cau river
watershed by SWAT model and GIS”.

6. Method of transfer, application address, impact and benefit of the research results

The results of the project are used for local government Authorities as refference
in order to set up the stratergies for watershed management. On the other hand, to raise
awareness and encourage people to participate in water protection activities in residential
areas in order to remain stream discharge and again drought, flood within watershed and
dowtream area.
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MO PAU

1. Tinh cép thiét cia dé tai

Luu vuc Séng Cau 1a mot luu vuc quan trong & Viét Nam v6i dién tich luu vuc hon
6030km? trai qua dia phan 5 tinh: Bic Kan, Thai Nguyén, Vinh Phuc, Bic Giang, Ha Noi,
132 ngudn cung cip nudce sinh hoat ciing nhu moi hoat dong kinh té xa hoi quan trong dang
duoc dy dinh cho khu vuc nay. Trong nghién ctru nay chi dé cap dén luu cuc Séng Cau
nhéanh Thai nguyén - Bic Kan.

Nhung nhitng nim gan day cing voi su phat trién kinh té nhanh véi sy gia tang dan
s6 manh di gay ra nhiéu sirc ép dén dién tich dat rimg va thay ddi st dung dat trong pham
vi luu vuc két qua 1a dién tich ring bi giam nhanh va chat luong rimg ciing bi suy thodi,
chinh vi vy ma luu lugng nude luu vuce song cau ngiy cang can kiét dac biét 1a mua kho,
hién tuong x6i mon, rira tréi xdy ra manh vao mua mua, anh hudng tram trong téi moi
trurong nude va X0i mon cuia luu vyce song.

Hién nay, cing v&i su phét trién cua cong nghé GIS (Geographic Information
System), nhiéu mé hinh da ra doi, cho phép tinh toan luu luong dong chay mot cach chinh
xé4c, d& dang va nhanh chong hon so v6i phuong phap quan trac truyén thong. Mot trong
s6 d6 1a md hinh SWAT (Soil and Water Assessment Tool). Pay 1a mé hinh & cip d6 luu
vuc song c¢6 kha ning tich hop v6i GIS, nhd d6 nang cao do chinh xac cta két qua mo
phong dong chay tir mua va cac ddc trung vat 1y trén Iuu vuc. Trong mbi lién két nay, GIS
cung cap dir liéu dau vao, giao dién twong tic nguoi ding cho SWAT, trong khi SWAT sir
dung dit li¢u tir GIS md phdng cac qua trinh vat ly dién ra trén luu vuc.

Mo hinh danh gia dat va nudc SWAT duoc phat trién boi Bo Nong nghiép Hoa Ki
(USDA) vao dau nhimg nam 90 cta thé ki XX (Susan L. Neitsch et al., 2009). M6 hinh
dugc xay dung nham danh gia va du doan céac tac dong cia thyc tién quan 1y dat dai dén
ngudn nude, lugng bun va lugng héa chét trong néng nghiép sinh ra trén mot luu vyc rong
16n va phtic tap v6i su khong 6n dinh vé cac yéu té nhu dét, sir dung dat va diéu kién quan
1y trong mot thoi gian dai.

Chinh vi vay, xuat phat tir thuc tidn trén ching tdi tién hanh thuc hién dé tai
“Nghién cizu sir thay doi lweu heong dong chay va dw bao han han, li lut trong diéu kién
bién d@oi khi hdu tai heu vuc sdng Cau bang mod hinh SWAT va GIS”.

2. Muc dich nghién ciru

Dya vao md hinh SWAT va GIS dé danh gia su thay ddi luu lugng dong chay va
dy bao han han, 1u lut trong diéu kién bién ddi khi tai luu vuc Soéng Cau nhanh Thai
Nguyén - Bic Kan. Tir d6 chiing ta c6 thé dua ra cac phuong an sir dung nudc toi uu, it

1am anh hudng téi luu lugng dong chay, mang lai hiéu qua kinh té cao.
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CHUONG 1
TONG QUAN TAI LIEU

1.1. Co sé khoa hoc cia dé tai

1.1.1. Mot s6 khai ni¢n co ban

1.1.2. Co s6 1y thuyét cia mod hinh SWAT

1.2. Cac trng dung md hinh SWAT trong nuéc va thé giéi
1.2.1. Thé gioi

1.2.2. Viét Nam

1.3. Tong quan vé mé hinh SWAT

1.3.1. Gi6i thiéu vé mo hinh SWAT

1.3.2. Pha dat cua chu trinh thuy van

1.4. Pha dién toan cua chu trinh thuy vin

1.5. Phwong phap sir dung trong mé hinh SWAT
1.6. Cac s6 liéu vao va ra ciia mé hinh.

1.6.1. Bo dir liéu dau vao (input) cho mé hinh SWAT
1.6.2. Céc sb liéu ra ciia md hinh

1.7. Céc thong sb va danh gia két qua mé hinh

1.8. Tong quan vé hé thong thong tin dia ly
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CHUONG 2
NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Pham vi, d6i twong, dia diém va thoi gian nghién curu
2.1.1. Péi twgng va pham vi nghién citu

- Dé tai tién hanh nghién ctru: Sy thay ddi luu lwong dong chay (1@ lut, han hén)
lru vie Séng Cau.
2.1.2. Dia diém va thoi gian nghién ciru

- Pia diém nghién ctru: Luu vyc Séng Cau thude khu vuce tinh Thai Nguyén va
tinh Bic Kan.

- Thoi gian nghién ctru: nam 2017 - 2019.
2.1.3. Ngi dung nghién ciru

Noi dung 1: Dic diém ty nhién, kinh té - xa hoi luu vuc Song Cau

Noi dung 2: Xy dung co so dir liéu dau vao cho mé hinh SWAT

Noi dung 3: Ung dung mo hinh SWAT va hé thong thong tin dia 1y GIS dé danh gia luu
luong dong chay va dy bao han han, 1ii Iut luu vire Séng Cau.
2.2. Phwong phap nghién cuu
2.2.1. Thu thép sé liéu thir cap
2.2.1.1. 86 liéu khéng gian

S6 liéu khong gian (GIS) duoi dang ban d6 ty 1 1:25.000 bao gom:

- Ban d6 hién trang su dung dét va ban dd céc kich ban st dung dat

- Ban d6 d6 doc (DEM)

- Ban d6 Dt

- Ban d6 mang ludi séng sudi trén luu vuc Séng Cau
2.2.1.2. 86 liéu thudc tinh

S6 liéu thude tinh duoi dang Database bao gom:

- S liéu trung binh vé khi trong bao gdm nhiét do, khong khi, birc xa, téc do gio,
mua...

- S6 ligu vé thuy vin bao gdm: Luwong mua trung binh ngay, luu luong dong chay
trung binh ngay.

- S6 lidu vé dat bao gom: loai dat, dic tinh loai dét theo 16p ctia phau dién dat
2.2.2. Phwong phdp ké thiva, chon lpc nhitng tw ligu sin cé

K& thira cac két qua théng ké, kiém ké dat dai, quan tric moi truong, cac cudc diéu
tra khao sat ctia cic co quan chuyén mén phuc vu cho cong tac lap quy hoach st dung dat
lru vie Séng Cau.
2.2.3. Phwong phap xdy dwng co so dw liéu khéng gian

Trong nghién ctru nay xay dung dir liéu khéng gian bao gom:

- Sir dung phan mém Arcview phién ban 3.2 d& bién tap cac loai ban d6 nhu sau:
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+ Ban d0 hién trang Str dung d4t nam 2018.

+ Ban d6 mé hinh s6 héa do cao (DEM) luu vuc Séng Cau

+ Ban d6 Pat

+ Ban d0 mang luéi song ngdi trén Luu vuc Song Cau.

- Sir dung phan mém SWAT phién ban 2000 dé chay mé hinh
2.2.4. Phwong phap danh gia mé hinh SWAT

M6 hinh duoc danh gia bing 2 chisé d6 1a Nash -Sutcliffe efficiency (NSE) va
PBIAS (Nash, va Sutcliffe, 1970) duoc tinh nhu sau:

> (@~ QL)'
NSE =1-— = - W
Z (ch)bs - Qobs—mean)

3 (Qh -Ql)

PBIAS =12 — x100% (2)
ZQcI)bs
i=1

Trong do : nla s6 1an theo ddi (do), Qiobs, va Qisim s0 ljéu do va s liéu tinh toan bﬁng mo

hinh ; Qops-mean 12 gia tri thuc do trung binh.
2.2.5. Kich bdn bién déi khi hiu.

Dua vao Kich ban bién déi khi hau cua Viét Nam, dé tai nay st dung kich ban bién
d6i khi vé nhiét 46 va lugng mua... cho khu vuc phia Bic Viét Nam véi cac kich ban B1,
B2 va A2.

CHUONG 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pic diém ty nhién, kinh té - xi hdi lvu vire Sdng Céu
3.1.1. Vi tri dia Iy

Luu vuc Song Cau nam trong pham vi toa do dia ly: 21%07” - 22°18” vi Bic,
10528 — 106°08> kinh Dong, co téng dién tich lvu vuc la 10530 kmz, bao gém toan bd
hay phan lanh thé 6 tinh (Bic Kan, Bic Giang, Bic Ninh, Thai Nguyén, Hai Duong,
Vinh Phuac) va 2 huyén thudc Ha N@i, trong d6 chinh luu Song Cau c6 chiéu dai la
288km va dién tich luu vuc 1a 6030km”.
3.1.2. Pic diém dia hinh

Luu vire Song Cau c6 dang trai dai tir Bac xudng Nam. Thung ling phia thugng Iuu
va trung luu nam gitra hai canh cung S6ng Gam va canh cung Ngan Son. Phan thuong luu
S6ng Cau chay theo hudng Bic Nam d6 cao trung binh dat t6i 300 — 400m, 1ong song hep va
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rat dbc, nhiéu thac ghénh va ¢6 hé sb udn khuc lon (>2,0), 6 rong trung binh trong mua can
khoang 50 — 60m, 80 — 100m trong mua 1ii, d6 doc khoang 16n hon 0,1%. Phéan trung luu tir
Cho Méi, Séng Cau chay qua theo huéng Tay Bic — Pong Nam trén mot doan kha dai sau
d6 tro lai huéng cii cho dén Thai Nguyén. Ha luu Séng Cau duoc tinh tir Thac Hudng dén
Pha Lai, tir ddy hudng chay chu dao 1a huéng Tay Bic — Dong Nam, dia hinh ¢6 do cao
trung binh 10 dén 20m, long séng rat rong 70 dén 150m va do dbc giam dang ké chi con
khoéang 0,01%.

3.1.3. Dic diém khi hgu, khi twong thiiy vin

3.1.3.1. Déc diém khi hdu

Do dia hinh thap dan tir Bic xudng Nam nén khi hiu cta tinh vao mua dong duoc
chia lam ba vung:

+ Vung lanh nhiéu nam & phia Bac huyén V& Nhai.

+ Vung lanh vira gdm huyén Pinh Héa, Phu Luong, Nam V& Nhai

+ Ving 4m gdm cac huyén Dai tir, Pong hy, Phd Yén, Phi Binh, thanh phb Séng
Cong va thanh phd Thai Nguyén. [5]
3.1.3.2. DBdc diém thity vin

Dong chay trén luu vuc Séng Cau kha dong déu. Luu vuc Song Cong c6 modun
dong chay vao khoang 27 — 30l/s.km? ving thuong luu Séng Ciu (tir Thac Riéng tro 1én)
¢6 Modun dong chay nam 1a 22 - 24 1/s.km? thudc loai trung binh. Ving it nudc nhét 1a
S6ng Pu c6 modun dong chay nam 1a 19,5 — 23 I/s.km?.

3.1.4. Kinh té - xi hji

Luu vye song Cau nhanh Théi Nguyén Bic Kan c6 diéu kién kinh té - x hoi nhu
Sau:

- Béc Kan La tinh ving nii, c6 dia hinh phtc tap, co s& vat chat va kinh té cham
phat trién. Tuy nhién nhitng nam gan day tinh Bac Kan da c6 1 s budc phat trién dang ke.
Mot sb chi tidu kinh té clia tinh ndm 2017: Tong gi4 tri gia ting (theo gia cd dinh 1994)
udc dat 1.477.155 triéu déng, tang 13% so véi nam 2010 (ké hoach 13,5%), trong d6: Khu
vuc kinh té nong, 1am, ngu nghiép dat 551.839 triéu dong, ting 11,36% (ké hoach 7,5%);
khu vuc kinh té cong nghi¢p - XDCB dat 298.426 triéu déng, tang 2,64% (ké hoach 23%);
khu vuc kinh té céac nganh dich vu dat 626.890 tri¢u d@)ng, tang 20,29% (ké hoach 14%).
Tong gia tri gia ting (theo gia thuc té) udc dat 4.349.665 triéu dong, ting 22,81% so véi
nam 2010 Luu vyc chiém khoang 47% dién tich ciia 6 tinh. Tong dan sd 6 tinh thudc luu
vyc nam 2012 khoang trén 6,7 triéu ngudi. Trong d6 dan sb nong thon khoang 5,7 triéu
nguoi, dan sd thanh thi khoang trén 1 tridu nguoi. mat do dan sé trung binh khoang 427
nguoi/ km?, cao hon 2 14n so v&i mat do trung binh qudc gia.

- Thai Nguyén: Thudc Ving trung du va mién ndi phia bac, mot ving dugc coi 1a
nghéo va cham phat trién tai Viét Nam. Mic du vy kinh té Thai Nguyén dang dan chuyén
sang cong nghiép hoa, hién dai héa, ty trong nong nghiép dang giam dan, Thu nhap hang


http://vi.wikipedia.org/wiki/Th%C3%A1i_Nguy%C3%AAn
http://vi.wikipedia.org/wiki/B%E1%BA%AFc_K%E1%BA%A1n
http://vi.wikipedia.org/w/index.php?title=Trung_du_v%C3%A0_mi%E1%BB%81n_n%C3%BAi_ph%C3%ADa_b%E1%BA%AFc&action=edit&redlink=1
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thang cia lao dong trong khu vuc nha nuée do tinh Thai Nguyén quan li theo két qua so bd
nim 2017 1a 3.527.900 ddng, thdp hon muc trung binh ca nudc cung thoi diém 1a
3.867.100 ddng va cta khu vuc trung du mién nui phia bac 1a 3.983.200 ddong. Trong
nhitng nim gan ddy tinh Thai nguyén c6 nhiéu khu cong nghiép 16n nhu Khu cong nghiép
Yén Binh, Khu Piém Thuy, Khu Séng Cong d tao cong an viéc lam va tang thu nhap cho
hang van nguoi lao dong trong tinh va trong khu vuc.

3.2. Xay dung co so' sb ljéu dau vao cho md hinh SWAT

3.2.1 Co ' s0's0 liéu thuéc tinh

3.2.1.1. Cdc théng s6 khi hdu

Cac thong s6 khi hau bao gém cac yéu td sau: Nhjét do toi da va toi thidu ; Do 4m
tuong d6i; Toc do gio; Gio ning.

Tat ca cac dir liéu duoc xac dinh va xtr Iy nham dap ung yéu cau ciia mo hinh.
Nguon dit liéu dugc lay tir Thai Nguyén, Pinh Hoa va tram Bac Kan. Toc d6 gi6 trung
binh hang thang nam trong khoang 2.3 m/s va 8,0 m/s. Nhiét d6 khong khi trong luu vuc
song dao dong 3 — 39 °C. Nhiét do trung binh hang thang 1a tir 16,4 va 28,6°C. Do 4m
tuong d6i trung binh hang thang 14 cao va trong khoang tir 81,4% dén 85,8%.
3.2.1.2. Luong mua

Du liéu luong mua duoc thu thap tu ndm 2004 dén nam 2018. T%)ng lyong mua
hang thang tir 0,3mm (11/2011) dén 584,0mm (8/2007). Cac dit liéu chi tiét dugc tom tat
trong bang 3.2
3.2.1.3. Luu luong dong chay
Céc dir liéu Iuu lugng dong chay hang ngay dugc thu thap tir luu vue Séng Cau trong giai
doan 2004 — 2018 va duoc tong két dudi bang 3.3
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Bang 3.2: D ljéu lwong muwa trung binh thang tw nim 2004 dén nim 2018

Nam Thang Téng
1 2 3 4 5 6 7 8 9 10 11 12
2004 35,7 96,1 2014 | 1246 | 199,6 | 2625 | 3825 | 140,2 | 388,8 115,7 63,2 5,2 2015,4
2005 18,4 6,2 90,2 27,3 139,5 | 4410 | 392,7 | 169,7 | 58,1 131,7 70,1 27,0 1571,9
2006 37,9 70,7 41,0 284 | 2729 | 362,3 | 4442 74,8 136,8 2,3 8,6 61,8 1541,8
2007 22,3 99,8 29,3 73,7 380,4 | 1746 | 302,8 | 240,1 | 160,7 30,3 43,0 9,5 1562,5
2008 11,2 54,7 79,4 40,5 | 2486 | 1918 | 477,3 | 430,3 | 185,7 125,6 4,7 62,8 1912,5
2009 4,0 11,2 104,0 | 108,6 | 1752 | 398,5 | 302,6 | 169,0 | 1109 50,6 9,7 6,8 14511
2010 12,2 9,6 188,0 | 38,0 152,6 | 513,8 | 4479 | 363,99 | 97,7 67,2 65,3 5,6 1961,9
2011 54,0 1,6 142,0 | 186,3 | 119,7 | 223,0 | 475,6 | 2775 | 1132 102,0 6,7 29,8 1731,4
2012 20,1 29,9 51,3 60,9 125,7 | 368,6 | 373,7 | 584,0 | 929 24,2 34,9 1,3 1767,5
2013 37,1 12,6 112,1 | 102,7 | 225,0 | 343,3 | 3425 | 1974 | 2484 105,6 7,4 7,8 1741,8
2014 6,5 48,3 48,9 65,3 | 2920 | 1954 | 421,3 | 106,3 | 157,3 207,6 2,6 2,3 1553,9
2015 14,9 49,3 95,8 105,1 | 171,1 | 350,4 | 577,2 | 281,8 73,4 110,3 38,8 8,7 1876,8
2016 55,1 81,8 34,5 80,3 | 204,1 | 532,3 | 278,2 | 377,5 | 3139 17,3 0,3 0,9 1976,1
2017 51,3 48,6 56,9 1154 | 2123 | 214,6 | 538,5 | 327,3 | 214,7 186,0 89,9 27,1 2082,5
2018 28,0 24,2 26,6 91,1 | 340,6 | 4404 | 2533 | 2718 | 301,3 301,0 86,1 8,0 2172,3
Trung binh 27,3 43,0 86,8 83,2 217,3 | 334,2 | 400,7 | 267,4 | 176,9 105,2 354 17,4 1794,6

(Nguon :Két qua tram quan trdc lwu viee séng cau)
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Bang 3.3: Lwu lwong dong chay trung binh thang vwe Song Cau giai doan 2004 - 2018

Thang .
Nim Thang 1| Thang 2 | Thang 3 | Thang 4 | Thang 5 | Thang 6 | Thang 7 | Thang 8 | Thang 9 | Thang 10| Thang 11 | Thang 12 1B thang
2004 530 | 680 | 17,26 | 17,30 | 1387 | 21,13 | 4810 | 21,88 | 5396 | 1894 10,04 6,02 20,05
2005 575 | 4,62 6,09 5,62 730 | 4403 | 3436 | 2464 | 1154 | 8,02 4,85 4,07 13,41
2006 4,05 4,25 4,79 3,96 989 | 3101 | 5701 | 17,35 | 1050 | 6,02 4,55 4,05 13,12
2007 3,36 6,30 3,80 410 | 18,98 | 1338 | 4153 | 2361 | 2032 | 7,08 5,51 3,48 12,62
2008 253 | 3,01 2,66 4,63 860 | 1505 | 3844 | 4092 | 2838 | 13,13 6,54 4,90 14,07
2009 3,01 3,36 3,13 7,61 775 | 8739 | 3687 | 1627 | 21,29 | 860 5,77 4,28 17,18
2010 3,39 2,82 7,11 4,02 549 | 3598 | 2898 | 6690 | 21,32 | 1181 8,05 4,49 16,70
2011 3,72 2,60 516 | 1449 | 646 | 1495 | 4594 | 40,00 | 2358 | 1216 6,58 4,61 14,44
2012 4,16 2,33 3,89 9,31 603 | 1971 | 4045 | 10,30 | 847 5,03 4,79 2,86 9,78
2013 1,34 1,16 1,01 1,02 902 | 1875 | 1527 | 4299 | 1721 | 814 6,74 4,34 10,66
2014 2,22 2,10 3,60 291 | 1430 | 1381 | 4694 | 11,21 | 666 | 27,05 6,75 4,78 11,86
2015 2,46 2,12 4,09 4,13 713 | 2146 | 7616 | 3332 | 885 6,24 4,82 3,52 14,53
2016 2,40 | 2,07 2,01 2,42 784 | 2971 | 21,88 | 3591 | 840 6,56 5,57 4,11 10,74
2017 3,59 2,21 2,14 224 | 1174 | 1531 | 1846 | 31,27 | 1526 | 512 3,16 3,03 8,63
2018 2,19 2,17 2,64 468 | 1564 | 12559 | 4594 | 1827 | 12,33 3,19 3,18 2,75 10,46
TBnim | 336 | 3,19 4,62 596 | 10,00 | 2515 | 39,75 | 28,99 | 17,87 | 9,81 5,79 4,09 13,22

(Nguon :Két qua tram quan trac lwu vic song cau )




3.2.2. Co s0'S6 liéu khéng gian.

Co s0 s6 liéu khong gian cua mé hinh bao gom cac ban d6 dwoi day:

- Ban d6 mo hinh s6 d6 cao (DEM) luu vuc Séng Cau

- Ban d6 thyc phu luu vuc Song Cau 2018.

- Ban d6 dét luu vie Song Cau 2018
3.2.3. Cdc kich bén bién déi khi hiu

Co sd cho viéc xac dinh cac kich ban phat thai khi nha kinh la:

- Sy phat trién kinh t& & quy m toan cau

- Dan s6 thé giéi va mirc d¢ tiéu dung

- Chuan muc cudc sdng va 16i song

- Tiéu thu nang lugng va tai nguyén nang lugng

- Chuyén giao cong nghé

- Thay d6i st dung dat

- Kjch ban Al: Kinh té phat trién nhanh; dan sd thé gidi tang dat dinh vao nam
2050 va sau d6 giam dan; truyén ba nhanh chong va hiéu qua cong nghé méi; thé gisi co
su tuong doéng vé thu nhap va cach sdng, co su tuong dong gitta cac khu vuc, giao luu
manh mé& vé vin hoa va xi hoi toan cau. Kich ban gbc Al duoc chia thanh 3 nhém dua
theo murc do phat trién cong nghé:

+ AIFTI: Tiép tuc sir dung thai qua nhién liéu hoa thach (kich ban phét thai cao)

+ A1B: C6 sy can bang giira cac ngudn ning luong (kich ban phat thai trung binh)

+ A1T: Chu trong dén viée sir dung céc nguén nang lugng phi hoa thach (kich ban
phat thai thap)

- Kich ban A2: Thé gidi khong dong nhat, cac qudc gia hoat dong doc 1ap, tu cung
tu cap; dan s tiép tuc ting trong thé ky 21; kinh té phat trién theo dinh huéng khu vurc;
thay d6i vé cong nghé va tdc do tang truong kinh té theo dau nguoi cham (kich ban phat
thai cao, trong ing tng voi A1FI).

- Kich ban B1: Kinh té phat trién nhanh giéng nhu A1 nhung c6 su thay d6i nhanh
chéng theo huéng kinh té dich vu va thong tin; Dan s dat dinh vao nim 2050 va sau do6
giam dan; giam cuong dg tiéu hao nguyén vt li€u, cac cong ngh¢ sach va st dung hié¢u
qué tai nguyén dugc phat trién; chi trong dén céc giai phép toan cau vé 6n dinh kinh té, xa
hoi va méi trudng (Kich ban phat thai thap twong ty nhu A1T).

- Kich ban B2: Dan sb ting lién tuc nhung voi toe do thap hon A2; chii trong dén cac
giai phap dia phuong thay vi toan cau vé on dinh kinh té, xd hoi va méi truong; mirc do
phat trién kinh té trung binh; thay d6i cong nghé chdm hon va manh mun hon so véi B1 va
A1 (kich ban phat thai trung binh, duoc xép cing nhom véi A1B).

Trén co s& cac kich ban bién doi khi hau da duoc xay dung cho Viét Nam véi 7 ving
khac nhau. Trong dé tai nghién ctu nay sir dung céc kich ban vé nhiét d6 va lwong mua
cho vaing ndi phia Bic Viét Nam.



10

Theo do, nhiét d0 ¢ mua dong co thé tang nhanh hon trong mua heé. Céc kich ban
(B1: Phét thai khi thap; B2: phat thai khi trung binh; A2: phat thai khi cao), nhiét d6 trung
binh ndm tang tir 0,5°C — 1,2°C (Kich ban B1), va tir 0,5 °C — 1,3°C (Kich ban B2, A2),
(Bang 2)
Bang 3.5: Thay d6i nhiét do trung binh nim (°C) va lwgng mua trung binh
nim (%) giai doan 2020 - 2050 ¢ khu vuc phia Bic Viét Nam.

Kich bin Nhiét d6 tang trung binh nam (°C) | Luong mua ting trung binh nam (%)
' 2020 2030 2050 2020 2030 2050
Bl 0,5 0,7 1,2 14 2,1 3,6
B2 0,5 0,7 1,3 1,4 2,1 3,8
A2 0,5 0,8 1,3 1,6 2,1 3,7

(Nguon: Bé Tai nguyén va Méi trieong, 2009)

3.3. Ung dung mé hinh SWAT dé danh gia hru lwong dong chay tai luu vire Song Cau

3.3.1. Ung dung mé hinh SWAT dé dinh gid lwu lwong dong chdy

2018

3.3.1.1. Phén chia tiéu luu vuc

Sau khi chay m6 hinh SWAT tu dong phan chia luu vuc véi dién tich ting tiéu luu

vuc nhu bang (3.6)
Bing 3.6: Pic diém ciia cac luu vire Song Cau
Tiéu Dién tich D) doc .
R D¢ cao trung binh (m)
luu vue (ha) (do)
1 15501,77 >20 880
2 14602,4 >20 896
27 2787,21 9-19 367
Tong 294086,66

giai dogan 1975 —

Qua bang 3.6 cho ta thiy dugc dic diém cua luu vuc Song Cau, tong dién tich
ctia luu vyc Séng cau khoang 294086.66 (ha) dugc chia ra 1am 27 tiéu luu vuc c6 cac
dién tich 16n nhé khac nhau véi dién tich 16n nhat 1a tiéu luu vuc 20 véi dién tich 1a
37293,20 (ha) rong nhét trong luu vue va vai dién tich 19,44 (ha) tiéu luu vuc 24 dugc
coi 12 noi ¢6 dién tich nho nhat trong luu vire Séng Cau. D9 cao trung binh cb gia tri cao nhat
13 950m tai tiéu lyu vuc 15 va nho nhat tai tiéu luu vue 20 v6i d6 cao trung binh 13 82m.
3.1.1.2. Hiéu chinh cdc yéu té cho mé hinh SWAT

Trén co s& bo dit liéu da dugce thiét 1ap, cho chay thir m6 hinh va hi€u chinh céc chi
) nhay ciia mo hinh, cudi cung bd chi ) nhay da dugc xac dinh dé chay mo hinh cho két

qua chinh xac nhat.
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3.3.2. Két qua mé phong va tinh toan luu hrgng dong chiy ¢ kich ban nén biang mé
hinh SWAT giai doan 1975 - 2018
Sau khi nhap cac co s¢ dir li¢u dau vao, chay thir m6é hinh SWAT va hiéu chinh cac
théng s6 mé hinh thu dugce két qua nhu bang 3.8, hinh 3.10 va 3.11.
Bing 3.8: Luu lwgng dong chiy thue do va tinh toan cho méi giai doan
¢ lwu vire Song Cau

Chay thir Kiém dinh Ca hai giai doan
Hang muc
(1975 - 1994) (1995 - 2018) (1975 - 2018)

Thuc do (m°/s)

Trung binh nam 14,99 10,95 12,97
Trung binh mua mua 24,87 18,57 21,72
Trung binh mua kho 511 3,33 4,22
Tinh toan (m*/s)

Trung binh nam 14,40 10,72 12,56
Trung binh mua mua 24,14 18,36 21,25
Trung binh mua khé 4,66 3,09 3,88

Qua bang 3.8 cho thay luu luong dong chay thyc do va tinh toan cho mdi giai doan
& luu vue S6ng Cau déu khac nhau va c6 chiéu hudng giam.

Giai doan chay thir (1975-1994)

Trong giai doan 1975 - 1994 luu lugng dong chay thyc do trung binh nam la
14,99m%/s con theo sb liéu tinh toan dat 14,4Om3/s chénh léch nhau 0,59m3/ s tuong ung
3,94%, trung binh mua mua trong giai doan 1975 — 1994 c6 sy chénh 1éch, theo sb liéu
thuc do thi trung binh mua mua dat 24,87m3/s con theo tinh toan dat 24,14m3/s chénh léch
nhau 0,73m%s twong tng 2,93%. Con luu lwong dong chay thuc do cua trung binh mua
mua cd gia tri 5,1 1m®/s chénh léch 1,05 ms tuong tng voi tinh toan 1a 20,58%.

Giai doan kiém dinh (1995 - 2018)

Trong giai doan 1995 - 2018 Iuu lwong trung binh nim qua kiém kiém dinh cé gia
tri 10,95m*/s chénh 1éch véi sé lidu tinh toan 0,23m%s tuong tng 2.1% , luu lugng trung
binh mua mua 18,57m3/s chénh 1éch véi s6 liéu tinh toan 0,21m3/s tuong ung 1,13%. Con
luu luong dong chay thuc do cua trung binh mua mua cé gid tri 5,1 1m®/s chénh léch 1,05
m?s tuong Umg vé1 tinh toan 20,58%.

Cid giai doan (1975 - 2018)

Trong ca giai doan 1975 - 2018 luu lugng dong chay thuc do trung binh nam la
12,97 m%/s con theo sb liéu tinh toan dat 12,56 m®/s chénh 1&ch nhau 0,41m%’s tuong rng
3,16%, trung binh mua mua trong ca giai doan 1998-2012 c6 sy chénh 1éch, theo s6 lidu
thuc do thi trung binh mua mua dat 21,72m3/s con theo tinh toan dat 21,25m3/s chénh 1é&ch
nhau 0,47 m*/s tuong tng 2,16%. Con luu lugng dong chay thuc do cua trung binh mua
mua cb gid tri 4,22m*s chénh léch 0,34 m¥s twong tng véi tinh toan 1a 8,06%.
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3.3.3. Pdnh gid mé hinh SWAT béng cdc chi sé NSE va PBIAS
Mo hinh duoc danh gia bang 2 chi sé d6 1a Nash-Sutcliffe efficiency (NSE) va
PBIAS (Nash, va Sutcliffe, 1970) véi két qué tinh toan nhu & bang 3.9:
Bang 3.9: Két qué danh gia mé hinh bing cac chi s6 NSE va PBIAS

Hang muc Giai doan Chi s6 NSE Chi s6 PBIAS (%)
Luu lugng dong Chay thu 0,82 -1,59
chay Kiém dinh 0,77 5,93

3.4. Ung dung mé hinh SWAT dé dw bao  lwu lwong dong chay , han han va lii lut
trong diéu kién bién d6i khi hau tai lru vue Song Cau

Dir liéu vé bién d6i khi hau duoc sir dung cho kich ban nén 1a giai doan 2004 - 2018,
cac giai doan dy bao bao gdbm nhirng nim 2020, 2030 va 2050. Sy thay d6i theo thang vé
luong mua (%), nhiét d6 (tuyét dbi) cho mdi giai doan 10 nam va 20 nam duoc dua vao dé
chay m6 hinh SWAT.

Bang 3.10: Lwong mua (%) va nhiét dd trung binh (°C) thay déi so véi giai

doan co sé (nén) 2004 — 2018.

q Kich ban Bl Kich ban B2 Kich ban A2

ang muc

e my 2020s | 2030s | 2050s | 2020s | 2030s | 2050s | 2020s | 2030s | 2050s
Luwong mua

Trung binh

nim 1,4 2,1 3,6 1,4 2,1 3,8 1,6 2,1 3,7
Trung binh

mila mua 3,3 4,8 8,4 3,3 4,8 8,9 3,8 4,9 8,6
Trung binh

mua kho -0,5 -0,6 -1,2 -0,5 -0,6 -1,3 -0,6 -0,7 -1,2
Nhiét do trung binh

Trung binh

nim 0,5 0,7 1,2 0,5 0,7 1,3 0,5 0,8 1,3
Trung binh

mila mua 0,5 0,7 1,2 0,5 0,7 1,2 0,5 0,7 1,2
Trung binh

mua kho 0,6 0,8 1,3 0,6 0,8 1,4 0,6 0,9 15

Su thay ddi vé lugng mua va nhiét 46 duoc thé hién trong Bang 3.10.

Nhi¢t do trung binh ndm tang & tat cac cac kich ban: & kich ban B1, nim 2020 tang
0,5°C, nam 2050 tang 1,2°C va tang 1,3°C cho ca 2 kich ban B2 va A2. Theo quan tric
nhiét do ting nhidu nhat vao cac thang mua heé 1a thang 6 va thang 7. Su thay ddi vé lugng
mua va nhi¢t do s€ kéo theo thay ddi mot loat cac thir khac nhu: thay d6i mua vu lam dat,
gieo trdng, qua trinh sinh trudng cia cy va sdu bénh, dong thoi 1am thay doi hé théng quan 1y st
dung dat.

Bang 3.11. Dy bao lwu lweng dong chay thay doi giai dean 2020 - 2050 so véi kich ban
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nén tai lvu vuc song Cau (m?/s).

Luu Kich ban B1 Kich ban B2 Kich ban A2

luong

dong 2020s | 2030s | 2050s | 2020s | 2030s | 2050s | 2020s | 2030s | 2050s
chay

Trungbinh | 62 25 | 62,77 | 64,47 | 62,32 | 62,78 | 64,51 | 62,48 | 62,93 | 65,64

nam

Trungbinh | 105 97 | 107,34 | 110,93 | 106,14 | 107,37 | 111,15 | 106,50 | 107,81 | 113,53
mua mua

Trpngbjnh 18,53 | 18,21 | 18,00 | 18,50 | 18,19 | 17,87 | 18,47 | 18,04 | 17,74
mua kho

15
E Trung binh mua muwa
— - - N a
§ Trung binh mua khé
<S>
=
=
=
=
- -
= ‘ <
= B Trung binh nim
o
=
[a—1
é %'\’/ Q;\'
—
Cackich ban
-10

Hinh 3.12: Thay déi liu Iwong dong chdy so védi kich bdn nén (%)

Tir két qua chay mo hinh (Bang 3.11, 3.12 va Hinh 3.12), kich ban bién d6i khi hau
BI tang luu luong dong chay ¢ mua mua (thang 5 dén thang 10) v6i mirc trung binh 1a
8,8% vao nam 2050, nhung lai giam 3,94% vao mua kho (thang 11 dén thang 4nam sau).

DPén nam 2050 luu lugng trung dong chay thay ddi ting lan lugt 1a 8,80, 9,01 va
11,35% tuong g vai cac kich ban B1, B2 va A2. Bdi véi kich ban B2: luu lugng trung
binh ndm tang 2,18%, trong khi d6 luu lugng trung binh mua khoé giam 4,65% so véi kich
ban nén.

Nhin chung kich ban A2 c6 luu lugng dong chdy 16n hon ¢ kich ban B1 va B2 ¢
nhitng nam 2020. Trongkhi d6 dén nim 2050 luu lugng thay ddi trong mia mua lén dén
8,80, 9,01 va 11,35% tuong tng vai cac kich ban B1, B2 va A2.

O kich ban A2 vao nhitng nam 2030, nhi¢t o tang nhe (O,lOC) so voi kic ban B2,
trong khi lugng mua khong ddi 1a 2,1% nhu s6 liéu trong bang 3.5. Pén nam 2050s, Kich
ban A2 néng hon B2 0,1°C nhung luong mua thi thay doi nhu nhau, do d6 luu lugng nude
chay bé mat thay ddi tuong tu nhau. biéu nay cho théy su khac nhau vé nhiét do khong cé
¥ nghia tac dong nhiéu dén thay doi luu lugng dong chay trong pham vi luu vuc. S ligu
Béng 3.12 cho thiy luu lwong dong chay ting & muia mua tir 3,93% (B1-2020) dén 11,35%
(A2-2050) so véi kich ban nén. Piéu c6 c6 nghia 1a 1i lut s& say ra nhiéu hon trong twong
lai.
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KET LUAN VA KIEN NGHI
1. Két Luan

Két qua nghién ctru di x4y dung duoc cac co s¢ dit liéu nhu: ban dd mé hinh sé do
cao DEM luu vuc Song CAu, Ban dd hién trang st dung dat 2018 Luu vuc Séng Ciu tao
co 56 dit liéu du vao cho m6 hinh SWAT.

S6 liéu luu luong dong chay thuc do giai doan 1975 - 2018 da duoc sir dung dé
chay mo hinh cho 2 giai doan chay thir 1975 - 1994 va kiém dinh 1995 - 2018.

Mo hinh SWAT da duoc tng dung thanh cong trong diéu kién khi twong thuy vin
cta luu vuc SOng Cau dé danh gia anh huéng cua su bién d6i khi hau dén luu luong dong
chay va du béo han han, 1ii lut cho luu vuc Séng CAu.

Két qua nghién ctru cho thiy cac chi s6 danh gia mo hinh Nash-Sutcliffe
Efficiencies (NSE) c6 gi4 trj tot 12 0,77 va 0,82, con gié tri PBIAS 1a 5,93 va -1,59% dbi
vé6i luu lugng dong chay cho giai doan chay thtr va kiém dinh mé hinh.

Sau khi chay céac kich ban ta thu dwoc sy thay d6i trung binh luu lwong dong chay
mua mua dén nam 2050 cia cac kich ban so vai kich ban nén la: Kich ban Bl ting 8,8%,
Kich ban B2 tang 9,01 %, Kich ban A2 tang 11,35%. Trong khi d6 trung binh luu lugng
dong chay mua kho dén nam 2050 giam 12; Kich ban B1 giam 3,94%, Kich ban B2 2,95%,
va Kich ban A2 la 5,31%.

Két qua nghién ciru ndy mot lan nira khang dinh GIS va SWAT la nhiing c¢6ng cu
hiru ich trong nghién ciu quan 1y tai nguyén va moi treong dac biét trong nghién cau dyuu
béo luu lugng dong chay trong pham vi luu vuc séng Cau.

2. Kién nghi

Két qua nghién ctu nay c6 thé sir dung cho cac 1anh dao céc cap chinh quyén dia
phuong va cac nha quan Iy trong pham vi luu vuc Séng Cau tham kham, sir dung trong qué
trinh thuc hién chtc trach nhiém vu cua minh ddng thoi sir dung trong qué trinh hoach
dinh chinh sach va du bao cho tuong lai lién quan dén doi song nguoi dan trong pham vi huu
vuc dac biét la vang ha luu.

Tiép tuc nghién ctu véi cac kich ban bién doi khi hau khac nhau dé co két qua
phong phu 1am co s& khuyén céo nha quan Iy lya chon céc kich ban du bao han han va li
lut t6i wu trong twong lai phit hop v&i sy phét trién kinh té x4 hoi cua hai tinh Thai Nguyén va
Bic Kan trong pham vi luu vuc Séng Cau.

TAI LIEU THAM KHAO
. Tiéng Viét
I1. Tiéng Anh.



