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CHI PAO BIEN SOAN:

Ban quan ly Dw 4n JICA vé Tang cwong Nang lwc Quan ly
Moi trrong nuwére Liru viee song.

NHOM TAC GIA:

1. TS. Hoang Van Thirc (cht bién), Tong cuc M6i trwong,
B0 Tai nguyén va Moi treong.

2. ThS. Nguyén Thwong Hién, T6ng cuc Moi trwong,
B0 Tai nguyén va Moi treong.

3. ThS. Tran Thi Lé Anh, Téng cuc Méi trueong,
B0 Tai nguyén va Moi treong.

4. PGS. TS. Phung Chi Sy, Trung tam Cong nghé Moi treong,
Hoi Bao vé Thién nhién va Mo6i trweong Viét Nam.

5. PGS. TS. Ha Ngoc Hién, Vién Cong nghé Mo6i trwong,
Vién Han lam Khoa hoc va Cong nghé Viét Nam.

6. TS. Yosuke Horie, Dw 4n JICA vé Tang cworng Nang luc
Quan ly M6i treong nwéde Lwu ve song.

7. ThS. Yoshiki Yamamoto, Dw 4n JICA vé Tang cwong Nang luc
Quan ly M6i treong nwére Lwu vie song.

8. ThS. Masakazu Miyagi, Dw an JICA vé Tang cwong Nang luc

Quan ly M6i treong nwére Lwu vie song.



9. ThS. Nguyén Thi Hai H3, Du 4n JICA vé Tang cudong Nang luc
Quan ly M6i treong nwére Lwu vue song.

10. ThS. Pham Mai Duy Thong, Trung tam Cong nghé Méi truong,
Hoi Bao vé Thién nhién va Méi trwong Viét Nam.

11. ThS. Bui Huy Hoang, Vién Cong nghé Moi trwong,
Vién Han lam Khoa hoc va Cong nghé Viét Nam.

12. ThS. Pham Thé Vinh, Vién Khoa hoc Thiy lgi mién Nam.

13. ThS. Nguyén Dang Luan, Vién Khoa hoc Thuy lgi mién Nam.



LOINOI PAU

Quan ly tdng hop méi treong nwéde lwu vee song 1a mot van dé cip bach dang
dwgc quan tam cua Chinh phu, Bé Tai nguyén va Méi treong, va cac co quan, ban
nganh. Trong mot thap ky tré lai ddy, chit lwong nwéc cac con sdong 1om dirng trwde
nguy co bi 6 nhiém va suy thoai nghiém trong do ti€p nhan nuwéc thai tir cic do thi,
dan cw, khu cong nghiép. Sw tang tredng din s6 va phat trién kinh té nhanh chéng
dang gy ap luwc tiéu cwc dén moi trwong tw nhién. Thyc trang dé dat ra cho Viét
Nam noéi chung, va B6 Tai nguyén va Méi trwong ndi riéng sw can thiét nghién ctru
strc chiu tai cla cac con song dé lam co s& dinh hwéng phat trién kinh té, va quan
ly cac nguon xa thai trong khu vuec. Ttr thang 3 ndm 2016 dén thang 5 nam 2019,
dwoc sw ddng y clia cac co quan c6 thAm quyén, thong qua hé tro ky thuat tir Co
quan Hop tac Qudc té Nhat Ban (JICA), B6 Tai nguyén va Moi trwong da to chirc
thwc hién Dy an JICA vé Tang cwong Nang lwc Quan ly Moi trwong nuwée Luwu vie

song.

Trong ba nam thwc hién, Dw 4n d3 hd tro Bo Tai nguyén va Moi trwong
nghién ctru va ban hanh cac van ban phap luit thic ddy cong tac bao vé méi trueong
nwéc tai Viét Nam thong qua quan ly cac ngudn xa thai dwa vao danh gia strc chiu
tai cia ngudn nuwéc tiép nhan. Pic biét1a sw ho tro nghién ctiru va hoan thién Thong
tw s6 76/2017 /TT-BTNMT, ngay 29/12/2017, cia B6 Tai nguyén va Méi trweong
quy dinh vé danh gia kha nang ti€p nhan nwéc thai, strc chiu tai ciia nguén nwéc
song, ho; va Quyét dinh s6 154/QD-TCMT, ngay 15/02/2019, cta Téng cuc Mbi
treong vé viéc ban hanh hwéng dan ky thuat tinh todn sirc chiu tai nguén nuwéc
song. Cudn tai liéu huwdng dan tinh toan strc chiu tai ngudn nwdc sdng trinh bay chi
tiét cac budrc tinh toan, thwc hanh can thiét trong mo hinh chat lwong nwéc theo
Quyét dinh s6 154/QD-TCMT.






LGOI CAM ON

Tai liéu hwdng dan tinh toan strc chiu tai ngudn nwéc sdong dwoc xay dung
trong qua trinh trién khai tdp huin cta Dy &n JICA vé Tang cwong Nang lwc Quan
ly Méi tredong nwére Lwu vee song, voi s tham gia soan thao va hoan thién cia cac

chuyén gia Viét Nam va cac chuyén gia Nhat Ban.

Trong qua trinh bién soan, nhém tac gia da nhan dwogc sy quan tam chi dao
sat sao tir Ban chi dao Dy &n, Ban quan ly Dw 4n, Téng cuc Moi trwong (Vu Quan ly
chit thai - tredc day 1a Cuc Quan ly chit thai va Cai thién mai treong, Vién Khoa
hoc Mo6i trwong), va cac S& Tai nguyén va Moi trweong tham gia dw an thi diém (tinh
Thai Nguyén, tinh Bic Giang, tinh Bic Ninh, tinh Binh Dwong, tinh Dong Nai, tinh
Ba Ria-Viing Tau, va Thanh phé H6 Chi Minh). Nhém c6ng tac lién tinh, nhém céng
tac ndi tinh da truwc ti€p cung cip thong tin dir liéu dau vao cin thiét dé xay dung
mo hinh toan trong viing dw an thi diém, va tham gia dong gop y kién vé ndi dung,
phdi hop té chirc cac cudc hop chuyén gia, t6 chirc cac 16p tip huln... Cudn tai liéu
duwgc hoan thanh nho cong cia ca tip thé da tich cwc tham gia Dw an tir nhitng

ngay dau dén nay.

Tai liéu hudng dan nay dwoc xay dung trén co sé tai liéu thu thap trong
khuon kho6 dw an thi diém trén lwu vuc song Cau va hé théng séng Pong Nai. Mac
du da rat c6 gdng xay dung hwéng dan voi cac ndi dung cp nhat nhat dén thoi
diém hién tai, nhung do déc thu vin dong va phat trién khong ngirng ctia khoa hoc
va thuc tién, nhém tac gia cho rang cudn tai liéu van con nhitng han ché vé noi
dung cling nhw hinh thic trinh bay. Ching tdi rit mong dwoc dén nhan nhirng y
kién dong gop ctia quy doc gia dé tiép tuc hoan thién tai liéu trong cac lan tai ban

Sau.
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NO,
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Téng Nito
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Uy ban Nhan dan

Phép chiéu hinh tru ngang,
déng géc (UTM - Universal
Transverse Mercator)

Hé toa d6 toan cau (WGS -
World Geodetic System)

T6 chiic Y t& Thé gidi
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GIOS| THIEU VE TAI LIEU

Tong quan

Thong tu s& 76/2017/TT-BTNMT ngay 29/12/2017 quy dinh vé danh
gi4 kha nang tiép nhan nudc thai, st chiu tai ciia ngudn nudc song, hd da quy
dinh hai phuong phap chinh dé danh gia kha ning tiép nhan nudc thai, stc
chiu tai ctia ngudn nudc song. Phuong phap thir nhit sir dung phuong trinh
bao toan vat chat co ban, khong tinh dén anh hudng ctia cac qua trinh sinh hoa,
tu lam sach cua dong song. Phuong phap thr hai sit dung mé hinh toan, ap
dung d6i v6i cac song anh hudng tridu, va cac luu vuc song 16n, duge quy
dinh tai Piém ¢, Khoan 1, Diéu 8 cta Thong tu s6 76/2017/TT-BTNMT. Dé
thuc hién Thong tu néi trén, ngdy 15/02/2019, Téng cuc Mbi truong da ban
hanh Quyét dinh s6 154/QD-TCMT vé huéng dan ki thuét tinh toan sirc chiu
tai ngudn nude séong dé hudng din cu thé quy trinh tinh toan stre chiu tai cho
cac song 10n, song c6 anh hudong triéu, theo 05 bude trinh bay trong so dd dudi
day. Song song véi Quyét dinh nay, Tong cuc Mbi truong va nhom chuyén gia
Du 4n tién hanh bién soan cudn tai liéu hudng dan sir dung ph?m mém Excel,
QGIS trong xay dung co so dir ligu ban do tai luong 6 nhiém; va mo hinh

QUAL2K va MIKE 11 ap dung trong tinh toan sirc chiu tai nguon nudc song.
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Céc budc trong quy trinh tinh toan strc chiu tai ngudn nudc séng theo
Quyét dinh sb 154:

th_u:n b cxua 1. Tong hop Yéu cau Phyc vu Tinh toan Suc \,
Huong dan chiu tai

2. Thu thap Dir liéu Luu 3. U'éc tinh Tai lugng O nhiém

vure song (hién trang)

4. Mo phong Hién trang Chat lugng nudc

5. Tinh toan Sitrc chiu tai

Phan tich theo LVS

6. Du doan Panh gia Tuong lai

\ Luru vuc séng/doan song /

5.1 Phan tich theo Poan song
(Theo Thong tu 76)

Ngudn: TCMT. Quyét dinh s6 154/0P-TCMT ngay 15/02/2019 vé viéc
ban hanh hwéng dan ky thudt tinh todn sirc chiu tdi nguon nudéc séng.
Téng cuc Moi truong. 2019.
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Pham vi va muc dich

Pham vi nghién ctru ctia cudn tai lidu giéi han trong khu vuc du an thi
diém: luu vuc séng Cau (doan chay qua cac tinh Thai Nguyén, Bic Giang,
Bic Ninh), va luu vuc hé thong song Pong Nai (doan chdy qua cac tinh Binh
Duong, Pong Nai, Ba Ria - Viing Tau, va TP. Ho6 Chi Minh).

Pham vi huéng dan thyc hanh mé hinh bao gém: mé hinh QUAL2K 4p
dung cho doan song Cau khong tinh dén anh huong thay triéu, va moé hinh
MIKE 11 ap dung cho hé thong song Pong Nai - Sai Gon tinh dén anh hudng
thuy triéu. Thuc tién cho thay c6 nhiéu mé hinh khéc nhau c6 thé 4p dung mo
phong chat luong nude cac séng, sudi ¢ Viét Nam. Nhimg mé hinh nay da
dugc tong két trong mot nghién ctru khac ctia Dy 4n nham so sanh, danh gia
céc mo hinh thuy lyc va m hinh chét luong nudc. Dya trén két qua ctia nghién
ctru d6, nhom tac giad lya chon hai moé hinh: QUAL2K va MIKE 11, 1a hai mo
hinh pht hop véi ngudn kinh phi ctia dy an, va dic diém dia ly, thity van cua

khu vuc duy 4n thi diém.

Muc dich cua tai liéu nham hudng dan chi tiét cach thirc ing dung hé
thdng thong tin dia 1y va mo hinh toan trong tinh toan stc chiu tai ngudn nudc
song theo cac quy trinh tinh toan duoc ban hanh boi Quyét dinh s6 154/Qb-
TCMT. Chiing t6i hy vong voi bo dir liéu thue té dugc thu thap trong du an
thi diém, cudn tai liéu nay sé& giup quy doc gia hiéu va thuc hién duoc cac thao
tac can thiét, tir budc khoanh ving luu vuc trong QGIS, tinh toan tai luong 6
nhiém ctia cdc ngudn xa nude thai trong Excel, dén sir dung moé hinh QUAL2K
va MIKE 11 trong tinh toan strc chiu tai. Viéc hiéu va thyc hanh dugc cac
budc tinh toan s€ gitip quy vi van dung vao cong viéc danh gid stc chiu tai
clia ngudn nudc song trong cac dé tai, du an, hay trong cong tac quan 1y moi

truong cu thé cua dija phuong.
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Cau trac tai liéu

Tai liéu hudng dan thyc hanh tinh todn stc chiu tai nguén nude séng
bao gom 05 chuong:

Chuong 1 — Gi6i thiéu vong tudn hoan thuy vin, phan tich thay luc.

Chuong 1 cung cap co so 1y thuyét dai cuong can thiét vé vong tuin
hoan nudc duoc str dung dé xay dung cac mo hinh thiy van, thay luc,

chat lugng nudc, ciing nhu co so Iy thuyét vé danh gia két qua mo hinh.

Chuong 2 — Khoanh ving tiéu luu vuc sir dung QGIS — Budc 2 trong so do

quy trinh tinh toan strc chiu tai (trang xiii).

Chuong 2 cung cip cong cu GIS dé khoanh ving ban d6 luu vuc cho
doan song can nghién ctru. Phan mém va dit liéu trong Chuong nay dugc
lwa chon tir ma ngudn md, mién phi, bao gdm ca nguodn dir liéu mo hinh
sb6 d6 cao DEM.

Chuong 3 — Quy trinh tinh toan tai luong 6 nhiém — Budc 3 trong so d6 quy
trinh tinh toan suc chiu tai (trang xiii).
Chuong 3 tiép tuc cung cap thém mot tng dung ctia QGIS trong xu 1y
dir liéu ngudn nudc thai. Cac budce tinh toan tai luvong 6 nhidm tir ngudn
diém, ngudn dién trong Excel, va cac budc trich xuat két qua tir dir liu

s6 sang dit lidu ban d6 s& dugc gidi thiéu cu thé trong Chuong nay.

Chuong 4 — M6 hinh mé phong hién trang chat luong nudc — Budc 4 trong so

d6 quy trinh tinh toan strc chiu tai (frang xiii).
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Chuong 4 mo ta chi tiét cac budc thuc hanh trong mé hinh QUAL2K dé
mo phong chat lugng nude dong chinh song Cau, va md hinh MIKE 11
dé mo phong chat luong nudc doan song Sai Gon dua vao két qua ude

tinh tai lugng 6 nhiém trong Chuong 3.

Chuong 5 — Tinh toan strc chiu tai ngudn nudc song — Bude 5 trong so dd quy

trinh tinh toan suc chiu tai (trang xiii).

Chuong 5 mo ta cac budce tinh toan suc chiu tdi. M6 hinh m6 phong xay
dung trong Chuong 4 dua ra co sé phuc vu tinh toan st chiu tai nguon

nuéc song dua trén tong tai lugng 6 nhiém phat sinh trong toan luu vuc.

Hwéng dan st dung

Pé hiéu cac nodi dung duoc hudng dan, quy doc gia can doc hiéu 1y thuyét
& Chuong 1, va lam bai thuc hanh theo thtr tu cac chuong tir Chuong 2 dén
Chuong 5. BO dir li¢u thuc hanh theo ting chuong ghi trong CD dinh kém.
Tat ca dit liéu nay da duoc thu thap va st dung trong du an thi diém & luu vuc
song Cau, va luu vuc hé thong song Pong Nai, va thudc ban quyén cta Dy an

JICA vé Tang cudng Nang luc Quan Iy Mbi truong nude Luu vyuce song.
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CHUONG 1- GIOI THIEU VE
VONG TUAN HOAN THUY VAN
PHAN TICH THUY LUC

1.1 GIOITHIEU VE VONG TUAN HOAN THUY VAN

Vong tuan hoan thiy van trong mot luu vyce bét dau tir qué trinh mua,
giang thuy trén dién tich luu vuc duge mo ta trong Hinh 1-1. Nudc mua roi
xuéng mit dit sé tao thanh dong chay tran bé mit dén cac thuy vuc, hoac bdc
hoi tré lai khi quyén, hodc thim qua bé mat xuéng cac téng nude dudi dat.
Nude dudi dat mot phan chay tré lai nude bé mat thong qua cac dong chay
ngam, mot phan luu trir tao thanh cic tang nudc ngam. Lugng nude con lai
trén mat dat tao thanh cac dong chay tran dén soéng, sudi, ao ho, va cudi cling

do ra céac dai duong.

2 &

\\xg\%\\ Béc‘t(r,lfﬁt{‘“é)“”éc N\ [Vong tuan hoan thiy
T : Giangthuy | y3nh tiy nhién
|
Déng chay rrl'{:t ~D Ong chay It
L I ;
A Boc-thoat hoi nuéc
Dopgchdy iy

£ i of -— L
Tham dat :- *“Dong chay ~

]
\ Lwong tai ﬁ-hémnéﬁm e
tao nm?c 1 [
duwoi dat Nag, t _ Théam d§ .. ong cha S
o Luongtai ngam - ong chay
du’ofdé tao nuéc v . -~~~ sbng
¢ duoi dét Luong tai ./ Déng chay

taonwéc -7 coso
dudi dat

Hinh 1-1: Vong tuan hoan thuy van trong tu nhién
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GIO1 THIEU VE VONG TUAN HOAN THUY VAN, PHAN TiCH THUY LUC

Vong tuan hoan thuy vin trong tu nhién nay con chiu tac dong boi cac
hoat dong nhan sinh, phuc vu cdc muc dich nong nghié¢p, cong nghiép, sinh
hoat, giao thong thuy, v.v... (Hinh 1-2). Cac hoat dong khai thac, st dung nudce
ctia con ngudi da va dang gdy anh huong manh mé dén sy cin bang nudc trong
tu nhién. Nhiéu noi di c6 hién tugng can kiét ngudn nudc trong mua kho do
khai thac qua mtrc, hodc lam trdm trong thém cao trinh 1i trong miia mua do
xa il ctia cac con dap va ho thuy dién bac thang trén thuong luu. Do 46, dé
danh gia vong tuan hoan cua nudc trong mot luu vuc sdng can co su xem xét

deén cac hoat dong str dung nudc cia con nguoi trong luu vuc soéng do.

Di¥ liéu quan trac
@ 7U q

c’% Béc-%hN%TéP 3?5‘”""’ ’% (Lwu lugng)

LI | Mua Vong tuan hoan thay van ty
wu luwon -y ~ P a
:;:m Chay ra ‘g-El—la“ w0 || nhién + Hé thong nhan tao

q' Y4 |

”~
7’

G, Luong xa
% thai tir do

“Lwu Iuo'ng
nwoc cap ‘/
cho d@o thi" 2

-

"\ Luong xa thai ter
| cac trang trai
. Dong chan nudi

O A hoi qu
TS (a X Ay q YF
Lwong xa thai
tir cong nghiép 2 D"“Q"‘a‘“

Hinh 1-2: Vong tuan hoan thuy vin dudi tac dong cta cac hoat dong nhén sinh

Vong tuan hoan thuy vin 1a co s xay dung cac mé hinh thiy van, mo
hinh luu vuc, 13 cong cu giap dinh lugng twong d6i day du va chinh xéc tai

nguyén nudc nham tim ra phuong an sir dung hop 1y ngudn tai nguyén nay.



Nghién ctru cdn bdng nuéc ctia doan séng

1.2 NGHIEN CUU CAN BANG NUOC CUA POAN SONG

Nghién ctru can bang nudc trong doan séng dua vao dinh luat bao toan
vét chat dé phan tich su luan chuyén cua cic dong nude vao va dong nude ra
trong mot doan song. So dd nghién ctru cin bang nudc trong doan song thé
hién trong Hinh 1-2. Dong nudc vao bao gom: dong chay tir thuong ngudn,
cac chi luu, va dong xa thai tir cac ngudn diém, ngudn dién vao doan song do.
Dong nudc ra khoi doan séng gom c6 dong chay xudng ha luu, diém liy nudce
cho hoat dong sinh hoat, cong nghiép, néng nghiép, v.v... So dd nay 1a mot
mo hinh don gian hoa cta vong tuan hoan thity van, véi timg doan séng ngan
c6 thé bo qua sy thim dat va dong chay ngam néu anh huéng nay khong dang
ké. V& co ban, luu luong nudce khai thac duge xac dinh dua trén gidy phép st
dung nudc va nhu cau sir dung nudce. Luu luong x4 thai tir cac hé thong xu 1y
nudc tap trung s& dugc thu thap theo s lidu bao co thuc té hang nim, hoic
theo céc gidy phép xa nudc thai, v.v... Mot cach don gian nhat, tong luu luong
cac dong vao phai bang tong luu luong cac dong ra khoi mot doan song, va
day chinh 1a dic trung can bang nudc cua doan song.

Qha luu = chugmg luu T Qdéng vao ~ Qdéng ra

Qdéng vao deng ra

b1

chuqng lu'u_é" _i" Qha Iuu

So d6 1-1: So d6 phuong trinh can bang nuéc
Nguf")n: Chapra, S.C., Pelletier, G.J. and Tao, H., QUAL2K: Khung mé hinh dé
mé phéng chdt lwong miede séng sudi, Phién ban 2.11: Tai liéu va hudng dan
s dung. Khoa Xay dung va K¥ thuat moéi truong. Pai hoc Tufts, Medford, MA,
Hoa Ky. 2008.
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Trong do:

Qna hwu: Dong chay tir doan séng dén ha luu;

Qthuong . DONg chay tir thugng ngudn doan song;

Quaongvao:  Tong luu lugng dong vao tir ngudn diém va nguon dién;

Quongra:  Tong luu lugng dong chay that thoat khoi doan song.

Do vay, luu luong dong chay xudng doan séng ha luu s& bang hiéu sd
ctia tong cac dong vao tir thuong luu va chi luu, trir di tong lugng nudce that
thoat chay ra khdi doan song do.

So d6 nghién ctru can bang nudc ndy duge tich hop trong tinh toan
ngudn vio, ngudn ra cia timg doan séng trong cac md hinh QUAL2K va
MIKE 11 s€ dugc gidi thiéu trong Chuong 4.

1.3 CAC PHUONG PHAP UOC TINH LUU LUQNG

Pé tinh luu lugng dong chay trung binh trong luu vuc, cac phuong phap

sau day duoc xem xét sir dung theo uu tién vé nguon dir liéu dau vao san co:

- Str dung dit liéu quan tric luu lugng thuc té;
- St dung phuong phéap dong chay dac thu;
- Str dung hé s6 dong chay:;

- St dung m6 hinh mua-dong chay.



Cdc phwong phdp wéc tinh luu lugng

[ 1. Str dung dit liéu quan tric dong chay ]

Néu khong c6 dix
liéu quan trac

2. Ap dung dong chay dac thu/
hodac hé so dong chay

Khi khong thé 4p dung
hé s6 dong chay

[ 3. Ap dung mé hinh mua-dong chay ]

So d6 1-2: So d6 cac phwong phap tinh luu luong dong chay

Thir ty trén so d6 minh hoa cac phuong 4n lya chon phwong phép tinh
luu luong tir don gian dén phtic tap. Néu c6 thé sir dung dir liéu luu luong
hodc véan téc dong chay thuc té do dac tai cac diém bién thuong luu trong song
chinh va cac song nhanh, thi viéc st dung cac phuong phap udc tinh luu lugng
khac 1a khong can thiét. Song, trén thuc té, dit liéu quan tric luu luong thudng
khong c6 sin, hodc chi ¢ tai mot/ hodc mot vai diém trén toan bo hé thong
song. Trong trudng hop nay, luu luong dong chay cé thé duoc uée tinh thong
qua phuong phap dong chay dic thu, hé sé dong chay, hoic mé hinh mua-
dong chay.

1.3.1 Phuong phap dong chay dac thu

Dong chay dac thu la dong chay trén mdt don vi dién tich luu vuc (don

vi: m/s/km?). Phuong phap ap dung dong chay dic thu dugc ap dung cho cac
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luu vue nhod c6 cac dic diém dia 1y va thuy vian twong d6i dong nhét (So dd
1-3). Luu luong nudce can tinh trén mot con song duge ude tinh thong qua dir
liéu luu lwong da c6 trén mot con séng khac cé tinh chat thity vin tuong ty.
Dong chay dic thu dugc tinh bang cach ldy gia trj trung binh luu luong tai
diém 1 (Q1) chia cho dién tich luu vuc nhan nude cua con song d6 (A1). Sau
d6, luu lugng song tai diém 2 dugc tinh bang cach lay dong chay dic thu trén
nhan véi dién tich luu vuc nhan nude cua diém th hai (A2).

Dong chay tran dac thu (m?¥/s/km?) = Luu luwong séng(m?/s) / Dién tich
Iwu vire séng (km?2)

______

E#Djénzt h lvu vire song thwong nguédn &
£, riaer\r!|1 1 )(L u lugng s6ng(Q1)

"""" Diém 2

Luu Iq‘qng s6ng(Q2) qugc udc
tinh bana cach ap dung déng
chay tran dic thi tai tram 1

(Q1/A1).
Q2=A2'Q1/A1

So d6 1-3: Minh hoa udc tinh dong chay dic thu

Phuong phéap nay chi ¢6 thé duoc st dung khi dic trung hai luu vuc 14
trong dong. Néu dong chay dic thu khong dai dién cho hién trang luu vuc, vi
du nhu véi luu vue 16n, chiing toi dé xuat sir dung cac phuong phap phirc tap
hon nhu 13 phuong phéap hé sé dong chay, hoic xiy dung mé hinh mua - dong

chay.

Néu mét trong hai luu vuc c6 cac hoat dong khai thac str dung nudc, anh
hudng manh dén luu lugng dong chay tu nhién thi qua trinh nay phai duoc

xem xé€t trong qua trinh tinh.



Cdc phwong phdp wéc tinh luu lugng

1.3.2 Phuong phap ty 1¢ - hé s6 dong chay
1.3.2.1 H¢ s dong chiy

Hé s6 dong chay C 1a mot ty s6 khong thtr nguyén. N6 chi ra mdi twong
quan giita thé tich dong chay tao thanh trong mét luu vuc theo lwong mua
trung binh nam. Hé s6 dong chay dai dién cho ty 1¢ lugng mua tao thanh dong
chay song. Bang gid tri mot s6 hé s6 dong chay tham khao phu thudc vao dic

trung st dung dat va do déc bé mat duoc trinh bay trong Bang 1-1.

Cong thue tinh h¢ s6 dong chay phu thudc vao viéc so sanh d6 sau cua

dong chay mat so véi dd cao cOt mua:

Hé s6 dong chay C =
Do sau dong chay mat (mm)/Do cao cot mua (mm).

Trong do:
Do sau dong chay mat (mm) =

Thé tich mua luu vuc (m?)/Tong dién tich luu vuc (m?).

Luong mua dau vao 1a gia tri diu vao quan trong nhét trong céc tinh
toan vé luu luong va dong chay luu vuc. Luong mua trung binh toan luu vuc
dugc udce tinh thong qua gia tri mua trung binh cua toan bd cac tram do mua

trong luu vyc theo phuong phap da giac Theissen.

Duya theo nghién ctru cia Thompson (2006), gia tri hé s6 dong chay sir
dung trong bai tap hi€u chinh mé hinh dugc tham khao theo bang dudi day
(Ngudn: Thompson, David B., Phwong phdp ty 1é, phirong trinh hoi quy khu
viee, va moi twong quan voi tan sudt lii & nhitng vi tri cu thé. Cuc Giao Thong
Texas, Hoa Ky. 2006).
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Bang 1-1: Bang gié tri tham khao hé s6 dong chay

Mo ta H¢ s6 dong chay
Khu thuwong mai:

Trung tdm thuong mai 0.70 - 0.95
Khu vuc lan can 0.50-0.70
Khu din cuw:

Mot nha 0.30 - 0.50
Nhiéu nha riéng biét 0.40 - 0.60
Nhiéu nha lién ké 0.60 - 0.75
Khu dan cu ¢ ngoai 6 0.25-0.40
Nha cao tang 0.50 - 0.70
Cong vién, nghia trang 0.10-0.25
Khu vui choi, giai tri 0.20-0.35
Puong ray tau hoa 0.20 - 0.40
Khu dat trong 0.10 - 0.30
buong di 0.75-0.85
Duong:

Duong nhya 0.70 - 0.95
Puong bé tong 0.80 - 0.95
Puong gach 0.70 - 0.85
Bii ¢é, dit cat:

Bang phang, do dc 2% 0.05-0.10
Trung binh, do doc 2% - 7% 0.10-0.15
Déc, do doc 7% 0.15-0.20
Bii ¢6, dit ning:

Bing phang, do dc 2% 0.13-0.17
Trung binh, d¢ dbc 2% - 7% 0.18-0.22
Déc, d doc 7% 0.25 - 0.35




Cdc phwong phdp wéc tinh luu lugng

1.3.2.2 Phwong phap da gidc Theissen

Pay 1a phuong phap co dién duoc sir dung dé wdc tinh lwong mua trung
binh ctia mot luu vuc. Phuong phap nay gia dinh rang luong mua roi dong
déu trén mot don vi dién tich, va do d6 lwong mua trung binh trén luu vuc c6
thé dugc nodi suy tir gia trj trung binh cia tat ca cac tram do mua. Dién tich
bao phu cia mot tram do dugc tinh thong qua duong trung truc ndi gitta hai

tram.

So do 1-4 mo ta cac budc can thiét dé tinh luong mua trung binh theo
phuong phap Thiessen (Nguon: Thiessen, Alfred H., Trung binh mua trong
mot khu vue lon. Tap chi Monthly weather review 39, no. 7: 1082-1089.
1911.):

a) V& doan thang ndi lién gitta hai tram do mua;

b) V& dudng trung truc cta doan thang tao ra & bude a);

¢) Kéo dai dudng trung truc ¢ bude b) va ndi cac dudng trung truc voi
nhau dé tao thanh dién tich mua dai dién cua timg tram;

d) Tinh toan dién tich dai dién cua tung tram;

e) Tinh lugng mua trung binh trén luu vuc st dung phuong trinh sau:

=
/; "4basin

Trong do: P;: Luong mua cua tram i;

P=F
=1

A;: Dién tich mua bao phu cua tram i
P: Luong mua trung binh trén luu vuc;

Abasin: Dién tich toan bd luu vuec.
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P=Muwa
A=Dién tich

P1*A1+P2*A2+P3*A3
A1+A2+A3
Dé x4c dinh d6 che pht clia méi tram
muwa béng phwong phép “Thiessen”

lwgng mua trung binh lwu vire

@ : Tram do mua
: Bién lwu virc

So dd 1-4: So 6 minh hoa phuwong phap tinh dién tich bao phu

cua tung tram theo “Phuong phap da giac Thiessen”

1.3.3 Phuong phap mua - dong chay

Céac phuong phap dong chay dic thu, hay hé s6 dong chay, 1a nhiing
phuong phéap wdc tinh dong chay vai cong thire tinh toan don gian, co thé sir
dung trong nhimng trudng hop ma su yéu cau vé do chinh xac cua két qua
khong can qué cao. Tuy nhién, v6i nhitng hé théng song 16n, hodc c¢6 anh
huong triu, dic trung thity lyc can nghién ctru theo chudi thoi gian. Tac gia
Devi (2015) da dua ra khai niém vé mé hinh dong chay 1a tap hop cac phuong
trinh hd trg udc tinh luong mua chuyén thanh dong chay, theo cac tham sb
dugc mo ta md phong theo diéu kién thyuc té. Cac mo hinh mua - dong chay
str dung trong Dy 4n 1a mo hinh SWAT & luu vuc song Cau, va mo hinh MIKE-
NAM 6 luu vuc hé thong song Pong Nai. Két qua ctia md hinh mua-dong
chay cung cap nhitng dir liéu luu lugng dau vao can thiét cho mé hinh thay

luc va md hinh chat lugng nudc duoc trinh bay trong Chuong 4.
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1.4 CACPAC TRUNG THUY LUC

Pé tinh toan chat lugng nudc, trude tién can hiéu cac dic trung thiy luc
ctia song can tinh toan, vi du nhu d6 ddc, véan tdc dong chay, mat cit song, va
d6 sau day... Trong phan nay, hai phuong phap phd bién nhat dugc gidi thiéu:

a) Hé s6 nham Manning va b) Puong quan hé luu lugng - myc nudc.

1.4.1 Cong thirc hé s6 nham Manning

Cong thirc hé s6 nham Manning duoc sir dung rong rai nhu mot cong cu
dé tinh van toc dong chay phuc vu tinh toan thuy lyc. Hé s6 nham thé hién
tinh chat bé mat ddy va tinh dé chuyén dong cua dong chay. Phan dudi day
dua ra cong thirc tinh va bang gia tri hé s6 nham tiy theo dic diém cua ting
doan song, dugc gidi thiéu trong Huéng dan so dung mo hinh QUAL2K
(Nguén: Chapra, S.C., Pelletier, G.J. and Tao, H., QUAL2K: Mo6 hinh mé
phong chat lwong mede séng sudi, Phién ban 2.11: Tai liéu va hudng dan sir
dung. Khoa Xay dung va K¥ thuat moi truong. Pai hoc Tufts, Medford, MA,
USA. 2008).

Do dbc va do dai ctua doan séng dugce tinh toan thong qua viée khao sat
thuce té hodc str dung két qua Chuong 2 trong sé hoa luu vie séng dua vao mo
hinh s6 d6 cao DEM. Dir liéu mat cat séng duogc thu thap tir cac dé tai nghién
ctru khoa hoc d trién khai truéc day, két hop trién khai nghién ctru bo sung

néu can thiét.

Cong thitc Manning:

12 42/3
::Sb /L
2/3

n-p

U
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Trong do:
U : Van toc;
So : Do déc;
N : Hé sb nham;

A, : Dién tich mat cét song;

p : Chu vi udt ciia mat cat song.

So dd 1-5: So @6 minh hoa cong thirc Manning

Nhitng nghién ctru trén thé gidi cling da tong két lai khoang gia tri thong
thudng ctia hé s6 nham Manning. Trong Huéng dan cua Chapra (2008), bang
gia tri cac hé s6 nham duoc tong két va dugc chung t6i ap dung trong phan
thuc hanh hi¢u chinh m6 hinh dong chay trong QUAL2K, va mo hinh thuy
luc trong MIKE 11 (Chuong 4).

Bang 1-2: Bang gia tri tham khao hé s6 nham Manning

VAT LIEU N
Kénh nhén tgo:
Bé tong 0.012
S6i & ddy véi canh lam bang:
Bé tong 0.012
ba trat vira 0.023
Dip da 0.033
Kénh suéi tw nhién:
Sach, thing 0.025 - 0.04
Sach, quanh co va co6 cé dai 0.03-0.05
Co cé dai, co vuc sau, quanh co 0.05
Sudi mién cao co da cudi 0.04 -0.10
Nhiéu bui cdy va cdy than gb 0.05-0.20
Kénh ddc trén nii cao 0.075

-12-



Cdc ddc trung thuy luc

1.4.2 Puwong quan h¢ luu lwgng - muc nuwée

Mot phuong phap khac dé tinh van toc dong chay 1a sir dung dudng quan
hé Q-H, hodc U-H. Tir cac gia tri quan tric, moi quan hé giita luu lugng dong
chay va muc nuéc duogc thiét 1ap qua cac thong sé da biét. Dua vao duong
quan hé luu luong - van tdc, hodc luu lwong - muc nudce ndy, van téc dong
chay tai mot diém cuy thé chua biét s& c6 thé wéc tinh duoc thong qua phuong

trinh duong quan hé trén.

Thé F , quan trac
éng sb
’ :
¢ 9 e ~ tinh toan
U=a@r &
D3 biét ~ .
(b:rjlt-ra \ / ey quan tric
Ie Y] ‘." |
/-\
H =alQf ..
= ~ tinh toan

Théng so
Q: Luu lrong séng (m3/s), U:Van téc,
H: D6 sau

Lwu lvong song

Hinh 1-3: Puong quan h¢ gitra luu lugng, van toc va myuc nudc

1.4.3 Panh gia két qua mé hinh thiy lwc

Céc gié tri quan tric rit quan trong va can thiét dé kiém tra mtrc d6 chinh
xé4c cua cac két qua tinh toan. Budc hiéu chinh mé hinh thay luc duge thuc
hién thong qua so sanh céc gié tri thuy luc mé phong véi gia tri quan tric thuc
té. Trong hai mé hinh duoc Iya chon, chiing toi thay d6i hé s6 nham Manning

cua tung doan song d€ hi¢u chinh két qua van toc, myc nudc ciia mo hinh.

-13-



GIO1 THIEU VE VONG TUAN HOAN THUY VAN, PHAN TiCH THUY LUC

Dé danh gia két qua mo hinh, c6 hai phuong phap chu dao, phuong phap
truc quan 1a so sanh dir liéu quan trac va két qua tinh toan trén do thi. Phuong
phap nay duoc sir dung nhiéu v6i mé hinh chat lugng nudc khi khong cé dir
liéu quan tric chat lugng nudc theo chudi thoi gian. Phuong phap phd bién
trong nghién ctru thiy Iyc 14 str dung hé s6 hiéu qua Nash-Sutcliffe Efficiency
(NSE) dé danh gia bién d¢ sai khac cua két qua mo phong so véi dir liéu thuc

do. Gia tri hé s6 nay cang tiém can gan gia tri 1.0 cang tot.

Cong thirc tinh hé s6 NSE nhu sau:

2.(0,-P)
NSE=1-+2—
Z(Oi - 5)2
i=1
Trong do: O; : dit liéu quan tric & vi tri th

P;i : dit liéu mo6 phong 6 vi tri thi i
0 : gia tri quan tric trung binh;

n : s0 dir liéu quan trac.

Bang 1-3: Panh gia m6 hinh dya theo két qua phan tich Hé s NSE

Pénh gia mo hinh NSE

Rét t6t 0.75 <NSE < 1.00
Tét 0.65 <NSE < 0.75
Chap nhan duoc 0.50 <NSE < 0.65
Khong chép nhan dugc NSE < 0.50

Ngudn: Moriasi, Daniel N., Huéng dan danh gid mé hinh nham lrong héa cé
hé thong d¢ chinh xdc trong mé phéng luu viee séng. Transactions of the
ASABE 50.3: 885-900. 2007.

-14-



Cdc ddc trung thuy luc

Sau khi hiéu chinh, két qua mé phong can duoc kiém dinh voi mot gia
tri chudi thoi gian khac dé danh gid mot 1an nira sy chinh x4c ctia mo hinh.
Budc nay goi 1a budce kiém dinh mé hinh. Viéc kiém dinh lai gia tri mo6 hinh
dic biét quan trong dé xac dinh sy chinh xac cia mé hinh mé phong ddi véi
nhiéu thoi diém khac nhau, tir d6 xac nhan mo hinh nay c6 thé sir dung trong

mo phong chat lugng nude hién trang va du doan chat lugng nude tuong lai.

Trong tinh toan strc chiu tai, gia tri dong chay can quan tAm nhat 1a dong
chay tbi thiéu mua kiét. Néu khong c6 dit liéu quan tric, hodc dir liéu da cong
bd qua cac dé tai, dy an trudc ddy vé dong chay tbi thiéu cua doan séng nghién
ctru, chung t6i khuyén nghi thuc hién cac khao sat bo sung theo hudng dan
ctia Thong tu s6 64/2017/TT-BTNMT ngay 22/12/2017 quy dinh vé xac dinh

dong chay toi thi€u trén song, sudi va ha luu cac ho chira, dap dang.
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CHUGONG 2 - KHOANH VUNG
LUU VUC SUDUNG QGIS

Khoanh ving luu vue va cac tiéu luu vue 1a bude quan trong nham xac
dinh ranh gidi va dién tich cac tiéu luu vuc, cling nhu vi tri céc nguén dién va
nguén diém trong tung tiéu luu vue. Nho xéc dinh duoc dién tich céc tiéu luu
vue, ty 18 tai luong cua cac ngudn 6 nhidm trong timg tiéu luu vuc va timg
don vi hanh chinh méi c6 thé duoc chuyén déi thong qua ty 18 dién tich chong

lap cta 16p ban dd don vi hanh chinh, va 16p ban dd luu vuc trong QGIS.

Néu ranh gidi cac luu vuc, tiéu Iuu vue d3 duoc cong bd trong cac van
ban phap luat, trong cac dé tai, du 4n da thuc hién trudc ddy, thi cac két qua
nay c6 thé duoc ra soat va xin phép sir dung truc tiép. Néu ranh gidi céc tiéu
luu vuc khu vyce nghién ctru chua duogc xac dinh thi c¢6 thé thuc hién cac budc
khoanh vung luu vuc sau day st dung mo hinh s6 do cao DEM, hodc ban dd
dia hinh d3 c6 sin. Khi st dung dit liéu DEM, ranh giéi lay nudc cia cac tiéu
luu vuc dugc xac dinh ty dong bﬁng cac phﬁn mém GIS, nhu 1a cong cu
QSWAT tich hop trong QGIS, hoac cong cu HYDRO-TOOL trong ArcGIS.
Tai liéu nay hudng din cac bude chi tiét nham tai va sir dung phan mém QGIS

va QSWAT mién phi dé c6 thé str dung khoanh ving luu vire song.
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KHOANH VUNG LUU VUC SU DUNG QGIS

2.1 CAIPAT QGIS

2.1.1 Tai phan mém mién phi QGIS

Quantum GIS (QGIS) 1a mét ing dung GIS mi ngudén ma, 1 phan mém
GIS mién phi duge st dung rong rai nhat hién nay. Phan mém c6 giao dién rat
than thién v6i ngudi dung, chay trén nhiéu hé diéu hanh khac nhau bao gém
ca Mac OS X, Windows, dién thoai Android. QGIS ¢6 thé mo truc tiép va trinh
bay cac dinh dang dir liéu GIS phd bién ¢ Viét Nam, nhu .tab cia Maplnfo
va .shape ciia ArcGIS. QGIS c6 thé cai dat nhiéu ngdén ngit khac nhau, bao
gom ca tiéng Viét, tiéng Anh, tiéng Nhat. .. Trong tai liéu ndy ching t6i huéng
dan st dung QGIS theo phién ban tiéng Anh.

Tai QGIS vé may tir duong dan sau:

http://qgis.oreg/downloads/QGIS-OSGeo4W-2.6.1-1-Setup-x86.exe

OGIS-0SGeodW-2.6.1-1-5etup-x86.exe B4 x

FOIrANERIIELTINGET:
QGIS-05Gec4W-2.6.1-1-Setup-x86.exe

ZrALDES: Binary File (317 MB)
TrA VDIEFT: httpy//www.norbit.de

0TV ERFLETN 7

i e Nhan day

Hinh 2-1: Tai QGIS version 2.6.1
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Cai dét QGIS

2.1.2 M file cai dat QGIS

Mo file cai dét trong may tinh.

| ¥ | = |Downloads - u
Home Share View
A % > ThisPC » Downloads v U Search Downloads
A
#* A Name Date modified Type Size

# QGIS-05GeodW-2.16.0-3-Setup-x86_64.exe 7/31/2016 8:11 PM % Nhan day

Tén file cai dat hién thi nhu sau ...
“QGIS-OSGeod4W-2.6.1-...exe”

Hinh 2-2: M¢ file cai dat QGIS

2.1.3 Cac budec cai dat

Lam theo cac budc hudng dan cai dat cia phan mém.
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KHOANH VUNG LUU VUC SU’ DUNG QGIS

# QGIS Brighton (2.6.1) Setup = X

i TR ™7 =TT

Welcome to the QGIS Brighton (2 6.1)
Setup Wizard

This wizard will guide you through the installation of QGIS
Brighton {2.6. 1),

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

- Next - Nhén day

# QGIS Brighton (2.6.1) Setup = X

License Agreement

Flease review the license terms before installing QGIS Brighton (2.6, 1), 1%,

Press Fage Down to see the rest of the agreement.

License averview: -
1. QGIS

2. Mr5ID Raster Plugin for GDAL

3. SZIP compression library

4, ECW Raster Plugin for GDAL

5. Cracle Instant Client

1. License of 'QGIS' W

If you accept the terms of the agreement, dick I Agree to continue. You must accept the

agreement to install QGIS Brighton (2.6. 1).
. <Back || Iagree Nhan day

Hinh 2-3: Cai dat QGIS version 2.6.1 (a)

Mullsaft Install Systerm w246
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Cai dét QGIS

£ QGIS Brighton (2.6.1) Setup - e
Choose Install Location
Choose the folder in which to install QGIS Brighton (2.6.1). &

Setup will install QGIS Erighton (2.6, 1) in the following folder. To install in a different folder,
dick Browse and select another folder. Click Mext to continue,

Destination Folder

Browse...

Space required; 1.7GE
Space available: 57,5GE

Mullsoft Install Svstem w246

| <gack [ MNext <uemmg Nhin day

£ QGIS Brighton (2.6.1) Setup - ®

Choose Components
Choose which features of QGIS Brighton {2.6. 1) you want to install. _'_;%

Checdk the components you want to install and unchedk the components you don't want to
install, Click Install to start the installation.

Select components to install: Qcis Des.fription
’ Pasition your mause
[ North Carolina Data Set Hver & companent bo

[ South Dakota (Spearfish) see its description
[] alaska Data Set

Space required; 1,7GB

Mullsoft Install System w246

" <me [ o == Nhin diy

Hinh 2-4: Cai dat QGIS version 2.6.1 (b)
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KHOANH VUNG LUU VUC SU’ DUNG QGIS

£ QGIS Brighton (2.6.1) Setup

Installing

Please wait while QGIS Brighton (2.6. 1) is being installed. ,&

Extract: Goose_Eay
Extract: Grand_Turk
Extract: Grenada
Extract: Guadeloupe
Extract: Guatemala
Extract: Guayaquil
Extract: Guyana
Extract: Halifax
Extract: Havana
Extract: Hermosillo

Mullsoft Install System w246

| <Back || MNewtr | Cancel

£ QGIS Brighton (2.6.1) Setup

Completing the QGIS Brighton (2 6.1)
Setup Wizard

Your computer must be restarted in order to complete the
installation of QGIS Brighton {2.6. 1), Do you want to reboot
now?

®F n

()1 want to manually reboot later

oot [ Erish < Nhin day

Hinh 2-5: Cai dat QGIS version 2.6.1 (¢)
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Cai ddt QGIS

2.1.4 Khéi dong lai may néu can

Mot vai may tinh s€ yéu cau khoi dong lai may.

2.1.5 Két thic cai dit, khéi dong QGIS

Sau khi hoan tat cai dat, tim phim Shortcut “QGIS Desktop 2.6.1” dé
mé& QGIS, thudng hién thi trén man hinh Desktop, hodc trong muyc Start, nhu
hinh dudi.

Nhian day

Hinh 2-6: Khéi dong QGIS Desktop
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KHOANH VUNG LUU VUC SU’ DUNG QGIS

Projpct Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
DEBROR 4V 2 PP LARBRR GEa-R-&-0ME 3 - B
L /B 5sRkD=*0 8 “@PHAEBS =& &
8% .
Recent Projects
El
Z QGls Tips! ? X

*_h@ Lock an element in the layout view

| |By left dicking an slement in the layout view you can select it, by
right clicking an element you can lock it. A lock symbol will sppear
in the upper laft comer of the selected slemant. This prevents the

lement from accidentally being moved with the mouse. While ina
locked state, you cannot move an element with the mouse but you
can still move it with the armow kevs or by abeclutely positioning it
by setting its Position and Size

I've had enough tips, don't show this on'start cocuml

- __axbm Nhin diy

Clear

Ready  Coordinate ] Scale 11,000,000 =[ | Magrifer 100 *' Rotation (00 SN Render @ @

7 QGIs 2.16.0-Nedebo - ] X
Pmject Edit View Layer Settings Bluging Vector Baster Database Web Progessing Help
DEBRCR HOesesNPrasllge aa-R-6-0MEE - 0

¥y 8BS "._.'.' o fx @ *¢ & _!f.‘!_ “@HEYEDED &~ &

Erowser Parel Cicd 5

::-' Gevre Recent Projects
|2 | Home £
Pl = 3

-2 "
-t ﬂnﬁm EI

@~ Layers Panel &%)
@ <awmvivwan

@'

%

:

V'Uv_Shr\ Shortest path LA

- #

R Stp .

£/ - ]

“h Critarion Length 5

g ;rim

”; Caleulats Bgort Clear

o Sthl
RiCoondinats| || Scate) 48:226,162 +[ )| Masifer 1008 2 Rotation (00 $X Fendsr QEFSGARS @ |

Hinh 2-7: Giao dién khoi dong QGIS Desktop
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Cai ddt tiry chon QSWAT trong QGIS

2.2 CAIPAT TUY CHON QSWAT TRONG QGIS

QGIS 1a phan mém GIS ma ban than né khong c6 chirc ning khoanh
ving luu vye, dé thyc hién dugc chic ning ndy, can phai cai dit thém cong
cu QSWAT trong méi truong lam viéc QGIS.

2.2.1 Tai phan mém QSWAT

Vao dudng din sau va tai file cai dit QSWAT version 1.3 vé may.

http://swat.tamu.edu/software/qswat/

& QSWAT | Soil and Water % + =

& > ) | swat tamu.edu/software/qswat e |

i
C} a

SOFTWARE DOCS WORKSHOPS ENCES  PUBLICATIONS  DEVELOPERS

SOFTWARE = QSWAT

QSWAT Requirements
QSWAT is a QGIS interface for SWAT. Join

the QSWAT Google group to interact with + Microsoft Windows (any version, as far as we are
. aware)
other members of the community. : -
= Microsoft Access, as the interface uses an Access
Database
« Text editor and a tool to unzip archived files

+ SWAT Editor 2012.10.18 - requirements include:

+ Microsoft Windows XP to 8.1

A ~ |oft .Net Framework 3.5
DOWNLOAD QSWAT 1.3 Nhan day | Acrobat Reader version 7 or higher

WAlhatte Mlowarin 1 2 Inctallatianm

QSWAT 1.3 was released Jan. 13, 2016.

Hinh 2-8: Giao dién tai QSWAT version 1.3
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KHOANH VUNG LUU VUC SU’ DUNG QGIS

2.2.2 Cai dat QSWAT version 1.3

Giai nén file vira tai vé may.

| ¥ s | Downloads =
Home Share View

4 & > This PC > Downloads * v O  Search Downloads

*+ A Name Date modified Type

| gswatinstall13.zip Nhan day 7/31/2016 8:58 PM 2P 774

Tén file cai dat hién thi nhu sau

“QSWATinstalll.3.exe”

+ | gswatinstall13 - O
Home Share View

v P > This PC » Downloads > gswatinstall13 v U Search gswatinstall13

~

Name Date modified Type Size

B QSWATinstall1 3.exe Nhan ddy  |is2z0pm  Application 9,918 KB

Hinh 2-9: Mo file cai dat QSWAT version 1.3
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Cai ddt tiry chon QSWAT trong QGIS

Setup - QSWAT =

Ready to Install
Setup is now ready to begin installing QSWAT on your computer.

Click Install to continue with the installation.

[l e Nhin diy

Setup - QSWAT -

Completing the QSWAT Setup
Wizard

Setup has finished installing QSWAT on your computer.

Click Finish to exit Setup.

Hinh 2-10: Cai dat QSWAT version 1.3
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KHOANH VUNG LUU VUC SU’ DUNG QGIS

2.2.3 Khéi dong lai QGIS

Néu QGIS dang mo can dugc dong lai, va khoi dong lai QGIS dé kich
hoat thanh cong cu QSWAT.
2.2.4 Kich hoat QSWAT trong QGIS

Mo cira s6 QGIS. Pé kich hoat QSWAT trong QGIS, can kich hoat
Plugins.

An vao “Plugins” trong thanh céng cu va cai dit Plugins bang cach an

vao “Manage and Install Plugins”.

7 QGIS 2.16.0-Nedebo

Shortest path LIEd]

). Strt

Hinh 2-11: Kich hoat QSWAT trong Plugins

Cira s6 tiép theo sé& hién thi.
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Cai ddt tiry chon QSWAT trong QGIS

Z Plugins | All (407) ? X
Search [QSWAT = Tim QSWAT al
o QSWAT All Plugins
* On the left you see the list of all plugins available for your
QGIS, both installed and available for download. Some plugins

| come with your QGIS installation while most of them are made

Chon QSWAT available via the plugin repositories.

P hid 1 | You can temporarily enable or disable a plugin. To enable or
sau khl hlen thl disable a plugin, click its checkbox or doubleclick its name...

| Plugins showing in red are not loaded because there is a

| problem. They are also listed on the 'Invalid' tab. Click on the

| plugin name to see more details, or to reinstall or uninstall this
| plugin.

Uperads all HUninstall plugin H Reainstall plugin

Close Help

[Blgrw  Veelr  foster  Dotabave  Web  Progessrg  Hel
SLALPRAPLRHRS &
l'w 7B -2 6> e s e e
|Ercwter Panel ax
E ReYyse
o . Home <]
!, : Favousites 1 >
Mgt 1A L
7 | bk Bicu tuongZzy QSWAT
e ia |
n Layers Panel X
| anvarn
q = =
@
L
Vi
Shoriest path 8 x
’“ Start
Vs~ 2
5 o
b
—[‘t Cribernn [
Loneth
= Time
B [t ] [ ] [
. | sl
B Sadme 12850485 Scale  LLGSAASE ~ Rowion 00 T Wi QPN @
—

Hinh 2-12: Kich hoat tuy chon QSWAT trong QGIS
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2.3 TAIVA XU LY DU LIEU MO HINH SO PQ CAO (DEM)

2.3.1 Tai dit litu DEM

Tai dit liéu M6 hinh sé d6 cao (DEM) vé may trong duong din dudi day.
- Dir liéu DEM ciia HydroSHEDS:

http://hydrosheds.cr.usgs.gov/datadownload.php?reqdata=3accg

Hinh 2-13: Giao dién tdai DEM HydroSHED

Tén mdi tap file dai dién cho toa d6 cia dir liéu. Vi du, n10e105_con la
dir liéu DEM cia khu vuc 10 vi d6 Béic, 105 kinh d6 Dong. Tap file
n20e105_con bao gom dit liéu DEM cua luu vuc séng Cau, va n10e105_con

bao gom dir liéu DEM cua luu vic hé thong song Dong Nai.
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Tdi va xw ly dir liéu DEM

- Dir liéu DEM ciia SRTM:

http://srtm.csi.cgiar.org/SELECTION/inputCoord.asp

The CGIAR Consortium for Spatial Information ([CGIAR-CSI)

. SHTMMAIN & HELP
SRTM Data Selection Options - IR
1. Select Server. @ cowmncs usa) MarvestChoios (USA) AT Ty King's Callege (UK) TelaScience (USA]

2. Data selection method: & Luttiple Selecicn Enatis Mouse Deag Input Cacedinates

Many tiles can ba salected ot random 1ocations. Thuse slected tiles sre listed in 1he results oage Tor downlosd

Decimal Degress (e 34 8, 100 5} % Degreas: Minutes: Swconds i 34 30 00 N, 100 30 00 W

ergae e [ e [ toramee-me [ [ 0 P s s s
e [ e [ coonse-me: [ [0 [ (] e [ 0 0 )
Longitute:  100.00  Latitude: 100.0  Tile X 10 Tite ¥: 10

Hinh 2-14: Giao dién tai DEM SRTM

SRTM (Shuttle Radar Topography Mission) 1a mot dir liéu DEM kha tt
v6i ludi 90 m (3-cung gidy), do Cuc Khao sat Pia chat Hoa Ky (USGS) cong
bb. Chon tir ban do thé gii khu vic quan tim nghién ctru, va chi dinh cu thé
6 dir liéu DEM mudn tai vé. Trong trang tiép theo do, tai dir liéu vé may theo
duong dan FTP hodc HTTP.

Nam 2015, Cuc Khao sat Pia chat Hoa Ky (USGS) cong bd dir liéu
SRTM-1 véi luéi 30 m (1-cung gidy) trén hau hét cac chau luc, bao gom khu
vuc Dong Nam A. Dir liéu DEM nay c6 thé tai vé mién phi sau khi dang ky
va dang nhap trong trang web cua USGS.

http://earthexplorer.usgs.gov/
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2.3.2 Xir Iy dir liéu (Gan lwéi chiéu - Projection)

Pé thuc hién khoanh vung luu vuc trong QSWAT, dir liéu DEM trudc
tién can duoc chuyén doi tir Hé toa do toan cau (World Geodetic System -
WGS 84) vé Phép chiéu hinh try ngang, dong goc (Phép chiéu ban dd
Universal Transverse Mercator - UTM zone 48N). Viéc chuyén d6i nay duoc
thuc hién truc tiép trong QGIS, khi yéu cau vé dit liéu chuyén d6i khong can
c6 do chinh xac tuyét dbi qué cao, sai s6 1-2 m c¢6 thé chap nhan dugc trong
luu vuce nghién ctru. Quy trinh gan ludi chiéu va chuyén doi hé toa do dir liéu

duoc thuc hién theo cac budce sau.
2.3.2.1 Thiét lgp hé toa dj chuyén doi

M cira s6 QGIS.

An vao “Raster” trén thanh cong cu va an vao phan hé quy chiéu:

“Projections”, sau d6 chon quy doi hé toa do: “Warp (Reproject)”.

jact o Ecil o Viswwi Layeri: Settings s Plasinssseckr [Faster | Database Web Processing Help
™ n N T Bl . = -~ £ o |
= ﬁ E 1 B | @ b J*-" | AUy 4 e G ¥ TEET g M | ey Z
— 5 o Align Rasters_
9 /BBl 0| ks am
V., Browser Panel & x TR 2
'G “:' cT®*o Interpolation 3
[+ | Home -] -
() P | @ Teran Analysis »
; i o £ Zonal statistics 3
Ty W D/ = 4 N
oy, Projections YW W (Reproject) Nhan day
R 7 Conversion P | 0 Assien Projection.
q: P MssoL - Extraction ¥ | @& Extract Projection.
q’ Layers Panal & x Analysis L
gwyYmaAll e e L
& | GdalTools Settings.

Hinh 2-15: Cira s6 Warp (Reproject) dé chuyén hé toa do
tor WGS sang UMT
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Tdi va xw ly dir liéu DEM

Cira s0 tiép theo s& hién thi, dinh dang dit liéu ngudn “input”, va dich

“output”.

1) Thiét Igp file dau vao input

. _ S—
v o
[T] Bateh made (for processing whale directary) Nhan vao day

gt Al ' 5l dé chon noi luu
trir file dir liéu
Output file Select.. z R :
Két qua

[ Source SRS . | Select...

[T Tareet SRS | [ [ Select.

[7] Resampling method | Mear - |
[T Mo data values 0

[ Mask laver [ = Select .

[7] Memory used for caching |20MBE
[7] Resize

Width 000 ] Height (3000 =
[T Use multithreaded warping implementation

Load into catvas when finished
edalwarp —overwrite E

Hinh 2-16: Puong dan thu muc DEM input trong 1énh cét Clipper
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lock v [ ). C¥Users¥miyag¥Desktop¥DEMY-~grid¥ndSe 105 contnlBellicon ~| O © © 1 [E @

A My Computer | | L] hdradf

R mivesi

= GDA R VSIFileHandler (% 2ip % gz *tar=-2 * tgz * ZIP
ACE? (+ace? * ACE2) :
ARG Digitized Raster Graphics (*gen *GEN)
ASCI Gridded XYZ (*xyz *XYZ)
Arc/Info ASCI Grid (* asc * ASC)
Arc/Info Binary Grid (hdr.adi HDRAD
Arc/Info t E00 GRID (200 * E00;
DRDC COASP SAR Processor Raster (*hdr * HDR)
DTED Elevation Raster (*dt0 #dt1 #dt2 *DT0 *DT1 *DT2)

Hinh 2-17: Pinh dang DEM input

Lva chon dinh dang DEM dau vao, voi HydroSHEDS chon Arc/Info
Binary Grid, vdi SRTM chon GeoTIFF.

Sau d6, mé file dit liéu DEM céan gan h¢ toa do.
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2) Thiét ldp file két qua output

. _ _ —
[ Batch mode (for processing whole directory)

Input file 05 conshdr adf - Nhén Vo dﬁy
Output file [M dé chon noi

- Iuu trir file di
Saurce SRS EPSG:4326

: liéu két qua
[7] Tareet SRS Select..

[7] Besampling method [ Near -
[T Mo data values ]
[7] Mazk layer | Select.
[7] Memory used for caching | 20MB . -
[7] Resize
Width 2000 il Height | 2000 3|

[T Use multithreaded warpineg implementation

Load into canvas when finighed

gdalwarp —overwrite -5 srs EPSGA326
CofUszers/ mivagi/ Desktop/DEM/m05e 105 con_erid/m05e 105 e | -
ot n05e 105 conhdre adf &

Lok J[ Oese J[ Heo |

Hinh 2-18: Puong dan thy muc DEM output trong 1énh cat Clipper
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Cira s6 tiép theo s& hién thi. Dat tén va xac dinh loai tap tin cho file két
qua.

look e [ | C¥Users¥miyag¥Desktop¥DEM OO O LEMm

* My Computer ). n0%5e105 con grid
Lo . n10e105_con bil
R mivesi 1. n20e105_con bil
4. n20e105 con erid
L. srtm 5807
). srtm 58_10
&) n05e105_con_grid_UTMAif

Chon luu
DEM output

Arc/Info E!Dtﬂ E00 GRID (*£00 “500?

DRDC COASP SAR Processor Raster (*hdr * HDR) e
DTED Elevation Raster (*dt0 *dt1 #dt2 *DT0 *DT1 *DT2) e 1:2395132 -
ECRG TOC format (83xml + XML d iltiraser i)

Hinh 2-19: Binh dang DEM output

bat tén cho file dir iéu DEM méi sau 1énh cat. bé phuc vu viéc thuc
hanh, dat tén file 1a “DEM_UTM”. Lua chon dinh dang luu la Geo TIFF.
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3) BPinh dang hé toa do cho file input

F e iy |
£ worp (Reprorect) (NN (eeli
[] Batch mode (for processing whole directory)

Input file |fn-lj581.|;'|5_cnn/; -
Output file 1/ 05 105 _con_utm

Nhan viao déay
dé chon toa do

Source SRS EPSG:4326 Cl:lO fle DEM
[7] Tareet SRS Select.. dau vao.

[7] Besampling method Mear -

[7] Mo data values 0

[7] Mask layver Select.,

[7] Memory uzed for caching | 20ME
[7] Resize

Wifidth | 2000 : Height | 2000 "

[7] Uze multithreaded warping implementation

Load into canvaz when finizhed

edalwarp —overwrite —s_gre EPSG4326 —of AIG E
Ci/Uzers/mivaei/Desktop/DEM 05 105 con_erid/n5e 105 ¢
on/nlbe 106 conhdr adf

G/ Users/mivaeis/ Desktop/DEM/M0Ge 105_con_utm

[ ok |[ Glb= || Hep |

Hinh 2-20: Lya chon hé toa d¢ cia DEM input

Cira s6 tiép theo s& hién thi. Lua chon toa d6 cia DEM input.
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Vi file tap

Filter

Recently uzed coordinate reference svstems

huén, chon
EPSG:4326

Coordinate Reference @ Authority 1D

W55 72BE EPSG4324
WG G EPSG4760
W3S 84 UTM zones- EPS5G:32642
WiEE 84 EPSG4326

W3S 84 S UTM zoness+ EPSG 32643

4| m

B

Coordinate reference svstems of the world || Hide deprecated GRSs

Chon WGS 84 trong phan Hé
quy chiéu dia Iy Geographic
Coordinate Systems

Coordinate Reference @ Authority ID -
4 Geographic 0 |J
AGDAA EPaG4202
AGDAYL EPEG4203
ATSTT? EP=G4122
Abidjan 1987  EPSG:4143
Accra EPSG4 168
Adindan EPSG:4201
Adraztea 2000 IALI2000:51500
Afenove EPSG:4205
Agadez EPSG4206 i
4 | i | +
Selected GRS

Hinh 2-21: Pinh dang h¢ toa d cua DEM input (EPSG:4326 = WGS 84)
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4) Thiét ldp hé toa do cho output file

r - — _—
T e R
[7] Batch mode (for processing whale directory)

Input file .Ijé_-con%dracif. -
Output file + 105 con_grid_LITM
ouess e e

Terest SRS EPSGI2648 Select.. dé chon toa do
- ’ o - cho file dir
sampling metho [ Mear - | a1 A .
Saih ligu két qua
[7] Mo data values [0
[T Mask laver [ Select

[7] Memory used for caching | 20ME
[7] Resize

Wfidth | 3000 e Height (3000
[7] Uze multithreaded warping implementation

Load into canvaz when finished

%::Ilglwarp —overmrite —=_zre EPSG 4326 —t_sre EPSG32648 —of E

C:/zerz/ mivaei/Desktop/DEM 05 105_con_erid/n05e 105 ¢
on/nlbe 105 condhdr adf
Cefzers/ mivagi/Desktop/DEM 05 105_con_erid LTM

[ ok || Clbse |[ Hep |

Hinh 2-22: Lya chon hé toa d§ cia DEM output
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Cira s6 tiép theo s& hién thi. Chon hé toa d¢ cho file dit liéu két qua.

- ;
.#; Selact the source SRS @gw
_ Vi dir lidu st dung

trong tap huan nay,
chon EPSG:32648

Filter

| Recently uzed coordinate reference svstems

Cioordinate Reference @ Authority 1D

|| |WGS T2BE EPSG4324
WGE 66 EPSG4TED
'WES 84 4 UTM zone'-- EPSG3264%
WS 24 EPSG4326

WES 84 4 UTM zone'-+ EPSG:32642

4 | (T | P

Goordinate refarence systems of the world [~] Hide deprecated GRS=

Cioordinate Reference | Autharity D -
 Geographic T |_|

4 PFProfected Co---
4 AMars Equal Chon WGS 84/UTM

fifrica_fee EPSG102022 A
Alaska ++  EPSG:102006 zone 48N frong phan
fizia_Mor-- EPSG102026 H¢é quy chiéu dia ly
fizia Sor  EPSG102028 Geographic
Canada_-+ EPSG 102001 .
Europe EPSG102013 Coordinate Systems
GDALY - EPSGIETT =

4 | 1

Selected CRS:

Hinh 2-23: Dinh dang hé toa d0 DEM output (EPSG:32648 = UTM Zone 48N)
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5) Thiét Idp dir liéu trong

Néu sir dung dit liéu HydroSHEDS cho DEM, bé qua hién thi vé gia tri
trong “No data values”. Néu str dung dit liéu DEM khéc nhu 1a SRTM, céc 6
lu6i khong co dit liéu “No data value”, can duge xem xét. Néu sir dung dit liéu
SRTM 90m, gi4 tri mic dinh cho dit liéu trong “No data values” 13 -32768.
Néu sir dung dit liéu SRTM 30m, gia tri mic dinh cho dit liéu trong “No data
values™ 1a -32767.

- =—1n|
2 Worp (Reproject) (I 2 [
[7] Batch mode (for proceszing whole directory)

Input file 05 con/hdradf

Cutput file 2105 con_grid UTM
] Source SRS EPSG4326
[7] Tareet SRS EPSG30R48
[7] Besampling method Mear -
[¥] Mo data values -32768 G?'n gia tr
: trong -32768
[] Mazk laver Select..

[7] Memory uzed for caching | 20ME
[7] Resize

Width [3000 : Height | 3000

[7] Usze multithreaded warping implementation

[¥] Load into carwas when finished

edalwarp —overnrite —=_sre EPSGE4326 ~t_sre EPSGI2648 - E
dzthodata 32768 —of AIG

i/ Users/mivaei/ Desktop/DEM/M05e 105 con_erid/m05e 106 c
on/hlGe 106 _conhdr adf

G/ zers/mivaei/Desktop/DEM/ m0be 106 con_grid UTM

[ ok ][ Glbse |[ Hep |

Hinh 2-24: Gén gia trj trong cho 6 ludi
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6) Pinh dang do phan giai dir lieu DEM

Dé gan chiéu dai va chiéu rong ciia mdi 6 luéi DEM, chinh sta dinh
dang gan san bang cach thém vao day gia tri —tr 90 90 trudc —of, do dir liéu
DEM ctia HydroSHEDS hodc SRTM 90m ma sir dung trong tdp huan c6 do
phan giai 1 90m. Néu str dung dir liéu SRTM 30m, diy gié tri thém vao trude
—of 1a —tr 30 30.

rj;* Warp (P.epmje_cﬂi_l @g
I | Batch mode (for processing whaole directary)
Input file .D-E_-cun;';]-ﬂdr;ac-lf Select .
Cutput file 2105 con_erid_UTM Zelect..
| Source SRS EF‘SG#EQE | Sg!ect.._.
Target SRS [EPScia264s Select..
| Rezampline method -_H_earl - |
| Mo data values {0
| Mazk |awer [ Select .

| Memary used for caching | 20ME
| Resize

Width | 2000 = Height | 2000 1|
| Uze multithreaded warpine implementation

Load into canwvas when finizhed 7 —
Nhan day

iﬁjﬂrp —overmrite —z stz EPSGE4326 -t sre EPSG2648 —tr

a0

—

¥ A
[Fa0 90-at AlG dé stra

A0zers/ mivagi/ Desktop/DEMAA05e 105 con erid/h05e 105 o
ot 1052 105 condhdr adf
G/ Uzers/ mivagi/Desktop/ DEMA 052 105 _con_erid_UTM

— Nnindiy Jp]

Hinh 2-25: Pinh dang d¢ phan giai dir liéu DEM
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Cira s6 tiép theo hién thi.

Fa{{ Finished u

s e Y B

@ Proceszing completed.
|

Nhian day

rj} Warp (REpijd:__ @‘g1

i | Batch mode ifor processing whole directary)
Input file | D.E_;:anh:ir;au:.lf : .éélec.t:..
Ctput file |5 con_erid_UTMtif Select .
Source SRS EPSG:4326 Select..
r_| ru O T Irr‘\r\ .nm.::i.ﬁ. il Ir.: L ; % |
| & agis-bin (2= J}

T

1 Graating output file that is 6190P x 2504L. =
Procezzing input file b

4 i Uzers/ mivaei/Desktop/DEM/m0Ge 105 o L4
H or_grid/h0Ge 105 condhlbe 106 condhdr adf.

h Uzing intetnal nodata values (eg. -32768)

| fnr imaer

i

==

Show thiz mezzage again
Nhiin day

%
[ee multithreaded Warpife implementation

A

Load into canvas when finished

gdalwarp —overwrite —= srz EPSG4326 -t zrz EPSG32648

SEFSD QD;D]( GT,I-']:fD ktop/DEM/nbe 105 id/nGe10
AUzers/mivagi/Desktop nlhe 105_con_erid/mi5e

5 consm05e 105 _condhdr adf

CifUzers mivagi/Desktop DEMAan 052 105_con_grid UTMY -

[ ok ]| OIDSEHNhéndﬁy

m. | »

Hinh 2-26: Chay 1énh chuyén doi hé toa do
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2.3.2.2 Két qud chuyén doi hé toa dp

DEM sau khi chuyén dbi hé toa d6 hién thi nhu sau.

QS 212 S TE
fopt (bt Jow  farw Jettews Dges  Veoly  Beele  (ebes S hogesern
H&E L AR Foa N0

[ ax
2 T20

s e #x
ReYid R0
. :.lt.ma-w-mu

TNLAHABINNANS

Hinh 2-27: Két qua chuyén doi hé toa do
2.3.2.3 Luwu file két qua

Luu file két qua bang nut Save ﬁ .
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Lua chon thu muc va luu tén file cho dir liéu DEM moi.

# Choose a QGIS project file X
&« v o [Hl > ThisPC » v | O Search This PC »
Organize « B~ o
A A
> g Quick access ~ Folders (6)
> @ OneDrive Desktop
v & ThisPC
! DEkp ﬁ Docurnents
=] Documents L
; Downloads
R e ‘ Downloads
[&] Pictures
5 4 L o
File name: e
Save as type: | QGIS files (*.qgs */0GS) %
~ Hide Folders Save Cancel

Hinh 2-28: Luu dit liéu DEM sau chuyén d6i hé toa do
2.3.3 Xir ly dir liéu (Cat DEM - Clipper)

2.3.3.1 Cic buéc cit dit liu DEM

Thao tac nay khong bat budc, tuy nhién néu ving dit licu DEM tai vé co
dién tich 16n hon khu vuc nghién ctru rat nhiéu, ching t6i khuyén nghi thuc
hién budc thu gon anh DEM nay dé giam bét thoi gian may can chay dé xir Iy
dir liéu. Luu y khi cat dir liéu DEM can dam béao dién tich sau cit phai di rong

dé bao trum dién tich luu vuc dang quan tam.

Nhan vao myc “Raster” trén thanh cong cu, va chon “Extraction” ->
“Clipper”.
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1% QGIS 2.12.3-Lyon - trainings
Project Edit  View Layer Settmgs Plugne  Veclor | [atabase 'Web Processng  Help

H L‘B R DQ‘ ;;:; .}+ ¥=  Raster Galeulstor

Align Razlers.
- = Georeferencer
i *
w Erowser Pane (] Healoap
F" IS Y®0O tarpolations
(+] Project homs o
Ti
(] i ; @ Terrain Analysis
/‘)’ Favouritas - Zonal statistics
7 c/f
o Projections
m E/ Convergion
@_ F - Extraction
ﬂ:' Layers Panel 8 x Rnatysis
: .\; TR 3 as! Mizcallanecus
[ GdalTooks Settings
= 4 [/ B n10e105_con_grid_UTM
@ - A A
s 1218 Nhan day
] B polyeon
9. [ fargetdnserHCMGrov2

Hinh 2-29: Puong dan cit DEM - Cong cu Clipper
2.3.3.2 Xac dinh khu vuc Clipper
1) Thiét Igp file két qud output

Pit tén file két qua Output 1a “DEM_UTM_Clip”.

£ Clipper

Tnput file (raster)  nl0el05_con erid UTM - N
Chon duong

Cutput Tl din Output

[] No data walue |10

Clipping mode
@ Extent O Mazk layer

Select the extent by drag on canvas
of change the extent coordinates

Hinh 2-30: Thiét 1ap duong dan input va output cho dit liéu DEM can cat
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2) Gan gid tri trong “No data values”

Néu str dung dir liéu HydroSHEDS cho DEM, bé qua hién thi vé gia tri
trong “No data values”. Néu sir dung dir liéu DEM khéc nhu 1a SRTM, 6 di
liéu tréng “No data value” can dugc kich hoat va gan gia tri. Néu st dung di
liéu SRTM 90m, gié tri mac dinh cho dit liéu tréng “No data values” 14 -32768.
Néu sir dung dit liéu SRTM 30m, gia tri mic dinh cho dit liéu trong “No data
values™ 1a -32767.

i Clipper

Input file (raster)  n10e105_con_erid UTH =

Nhan dﬁy Mo data walue |0

Glipping mode

' @ Extent () Mazk laver
Select the extent by drae on canvas
or chanege the extent coordinates

[¥] Load into canwas when finished

edal_tranzlate Ci/Users/mivaei/Desktop/DEM 1 10e 105_con_erid_LITH tif

Hinh 2-31: Gén gia trj tréng cho DEM

3) Lwa chon khu vuc muon thyce hién khoanh vung

Chon khu vire can cit truc tiép trén ban d6. Sau d6, nhan OK dé tiép tuc.
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: ™ S & ¥R [ ~ <. o — <
BR J S O0SpesRPLLALET @ N-peEEE= - £
4 b - : s el B e B - '.na
‘r Erowser Paral & x
B QeY®e
B, oo
L 5 Hame
% Favourites
Folodor
P (7 ooor = 3 =)
d Trout file (raster)  nie 105, con_erid UTM v [ Seiect_
‘F gt file FDesknep/DEMn e 105 con grid UTH clpail | Select_
oo Ho data valus |
@ Gligping mode |
3 @ Extent Mask laper
s Select the extent by drag on carvas
% o change the axtent ceerdrates
Vo4 ® BBISKEBETETZ ® BIIEEANSEE
H
¥ 13674299008 y V250N

4] Load im0 canvas when tinished

edal tranalate ~proprn SEIBEEEITETZ 1387462 99008 E22065.490858
11625307082 =of GTil

G Ustra moynl Do Aop TIEM/n 1 De 108 con gred LITM 14

G Users/ mirpaei/Deskiop/DEM/n10e 105-con_prid UTM cliptid

|

B =
{
|
|

Hinh 2-32: Lua chon khu vuc can cit trong Clipper
4) Thue hién cdc thao tdc tiép theo dé cdt DEM.

.
# Finishad =

Proceszing completed.

4 Input file size iz G096, 6211

" Computed —srowin 684 3299 2884 2536 from
prajected window.
0..10..20..30.40..50.60..70..80..90..100 - done.

[¥] Show this mezsage azain

Nhén day

Hinh 2-33: Lua chon dién tich DEM can cat
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2.3.3.3 Két qud DEM sau ciit

Két qua dit liéu DEM sau lénh cét nhu sau.

==

L Yww larw Settoan Phmve  Vecly  Bmoe  [Deses e
[0 5007 e ]

T

E B

e e ~

-~ m

LE

3 con exid T ciis _ -
85, con o (TN

SeS0888¥NANS

Tertest gt
S
.n
s
+
§ | Criien [y =
B s
¥ i | [ ™
-] e
[T (TR T aw  PLNLTIH = etes Q) ¥ R QEPSOEMCLOTR @ |

Hinh 2-34: Két qua dit liéu DEM sau lénh cat
2.3.3.4 Cac lénh khac trong xw ly dit lieu DEM (Noi DEM - Merge)

Ngoai ra, néu dién tich luu vuc ndm trong hai hodc nhiéu manh DEM
khéc nhau, chung ta co thé thuc hién ndi dir liéu DEM b?mg 1énh Merge: Raster

» Miscellaneous » Merge.

i OGIS 2.6.1-Brighton
Project Edit View Layer Settings Plugins Vector Rasber| Database ‘Web Processing Help
= L2 o =
=l I:H ’EQ ‘ @ t=| Raster Calculator... By ) e = | 3
O o ) Ceoretencr » PN 2 A= /0 oH K >
=] " - J | o Heatmap b abe| (ahgl (b i lcsw fswat]

R ket L ° Interpolation r|e s LR

I ‘é il I[“vg lﬂ # Terrain Analysis ¥

e, -3 1= 4

v g i Zonal statistics »
vn S Projections E

o |2 B TOE Conversion 8
' ®- b Home Extraction 14

S @ avourites Analysis b
R = [lcy anec

I D:f GdalTools Settings. | i

c2] E:/ =]

(+ I i) Fip 2 B Information...

E Layers = W}, Buid Overviews (Pyramids)...
e
@] = ? ‘l] _11 3 Tile Index...

Hinh 2-35: Cac 1énh khéc trong xir 1y dit liéu Raster (N6i DEM - Merge)
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2.4 KHOANH VUNG LUU VUC SONG

2.4.1 Tao mang ludi song suoi va luu vue

1) Mo QSWAT version 1.3

An vao biéu tuong QSWAT trén thanh cong cu.

2.3-Lycn

| Propet | E84 [ e
((DEEBLR[FOLLL, s RNPDOLAR e [ -Gt BEY =- 8 O T
| # /B -0 a0> T B e B
Brcwer Panel ax
i JEYxe
' | ;_I
!’u : :':u:mn | A \ .
Lo | An vao QSWAT icon.
ATy
» L ——— |
|Layses Parel ax
| aewvann
- =
@
L
?;j Shorest path & x
’“ Start
V= C3)
ity | e
B
| Coteenn [Conaih o
fig ek
= Tiw
\P | (o] [ ] 5
l | 54 Help }
w an.ﬁm— 12850466 h_uo LLAGLESE » Rotston 00 .‘_f'ﬁnrd- DEFSGuN @
— =

Hinh 2-36: Kich hoat QSWAT trén thanh cong cu QGIS

Sau do, cira b tiép theo hién thi, 4n vao Budc 1: Khoanh ving luu vuc
“Step 1: Delineate Watershed”.
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Select Project

[ MHewm Project_ J [Existing Projec:t]

Main Steps

Step 1 Delineate Watershed Nhén déy

Step 2 Create HRUs

QSWAT parameters. | sien 3 [Edit puts and Run SWAT

’ oK ] [ Cancel

Ci¥Uzers¥mivagi¥Desktop¥training¥training

Hinh 2-37: Kich hoat chirc nang khoanh vung luu vyc - Delineate Watershed
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2) Dinh dang cho dir lieu DEM dau vao input

Select DEM

Nhin vao day dé

Delineate watershed Use existing watershed I DEM properties I TauDEM output | lu-a Chon ﬁle DEM

[ Burr it existing stream network

input, dat tén 1a

DEM_UTM_Clip

Detine threshold

© Mumber of cells " frea

—

Use an inletsfoutlets shapefile

[ Draw inlets/outlets ][ Select inlets/outlets ]

Snap threshold (metres)

300 i Review snapped

Create watershed

Merge subbasine

[Select subbasins [ Meree

Add reservoirz and point sources

Select reservoir subbazing | [] Add point source to each subbasin Add

Number

=] Show Taudem

processes

Hinh 2-38: Cira s6 khoanh ving sir dung DEM

3) Tao mang luodi song suoi

Neéu da cé dir liéu thudc tinh song suoi, co thé dua tryc tiép vao phan

“Burn in existing stream network”.
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Néu khong c6 st dung 1énh “Create streams”. Gia tri Threshold dinh

dang s6 ludi dir liéu don vi can thiét.

Select DEM
G Userstmiyagi¥ Desktapktrainingtraining 2Source¥n | 0e 106 con erid UM cliptift [ |

Delineate watershed | Uze exizting watershed I DEM properties I TauDEM output |

[7] Burn in existing stream netwark

Define threshaold

Mumber of cells 200 Area
Nhén day

Use an inlets/outlets shapefile

[ Draw inlets/outlets ][ Select inlets/outlets I

Shap threshold (metres)

Merege subbasing

Select subbasing Meres

Add reservoirz and point sources

Select rezervoir subbazinz Add point zource to each zubbazin

=] Nfu thhier Show Taudem

¥ 0
Processes

output

Hinh 2-39: Tao song sudi tu dong bang 1énh Create streams
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f 7

Project Edit Wiew Layer Seftings Plugins Vestor Raster Datsbase eb FProgsssing Help

NEERRIFEISLL o APLLLR e B saBES=0%

v

SPRAHSHHVYNAN

ﬁ
&k

B s sg

4

Két qua hé thng song sudi hién thi nhu trong hinh sau.

“EHKY%se e

y, OB e T s

/B G B /& 0 >

Browser Panel & x

EEREX

& Project home E

& | Home [
Favourites

[ "R

[ R A

Layers Panel & x

GeTHd20

— Streams (n10e105 con gri= ~
» [@ H® Hillshade {n10e105_con e~ |_|

B DEM (n10e105_con_grid_U--
» ] B n102105_con_erid_ UTM

a B n10e105_con_erid_ UTM clip ~

Shortest path & x
Start
Stop

Length

Time

[ cakeuate | [ Export | [ Clear |

[ 52 Help ]

Goordinate:

7739661214081 Scale 1780376 w Rotation: 0.0

Render )

Hinh 2-40: Két qua tao hé théng song sudi tu dong tur dir licu DEM
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4) Xdc dinh diém bdt dau doan séng can khoanh viing luu viee

Nhap vao “Draw inlets/outlets” dé xac dinh diém bat dau va két thuc cua
doan song can khoanh ving luu vuc.

Select DEM

Gi#Users¥miysgi Desktop¥training¥training 2¥Source#n e 105 son grid UTMsliptift [ .. |

Delineate watershed Use exizting watershed I LEM properties TauDEM output |

[T] Burn in existing stream network,

Detine threshold

Mumber of cellz 200 Area

[F—

Usze an inlets/outlets shapefile

I Draw inlets/outlets ]I Select inlets/outlets I

old {metres)

—
Nhan day dé xac

dinh diém bét dau va

két thic cua luu vuc .
¢ nd point sources

Select reservoir zubbazins Add point zource to each zubbazin

Show Taudem
output

© processes

Hinh 2-41: Xac dinh diém thugng ngudn va ha ngudn “Inlet/Outlet”
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aelect tvpe of point to add, then click on
map to place it. If wou return to the map
carvas to pan, 2oom, etc click Resume
adding to enable adding more points.
Click OF to confirm and exit, Gancel to
remove points and exit.

@ Outl Nhén day i

(1 Reszervair

1 Tnlet

1 Paint source

Fezume addine ‘

[ 8] 4 ] ’ Cancel

Hinh 2-42: Cira s6 xac dinh diém thuong ngudn “Inlet” va ha ngudn “Outlet”

Vi tri diém Inlet/Outlet ndy cAn nam trén hé théng song sudi, twong

duong diém thugong nguon / ha nguon cua con song can nghién cilru.
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—
Tnlets/outlets

Vector Faster Database

Selsct type of point to add, then click on | ¢ = <
e R e A G e || &@ ﬁ pc ﬂ p
canvas ta pan, 20am, elc click Resume

adding to enable adding more points ;
Zlck OK 1o condirm and st

Web  Frogessing  Help

LRH &6 -5

@ [ @y ] G, @

1. Chon Outlet

abgl | [csw

Reservoir

Inlet

) Point source

W ¥ Drann imlets/outlets (dra=
Outlet

Trlet
Reservoir

>

Paint source -

Shortest path 8 x

Start

&
Stoy
logy | =0

tgtg Leneth
= e
]

Time

2. Chon vi tri ha luu
(Outlet) trén ban do.

VP [(Seloate | [ Ept ][ cen Diém niy can nam trén
B B ] hé thong séng sudi

& courdinate: 673538, 1231477 Scale 112360 - Rotation: 00 Fender (@ EPSG:32688 (OTF) @

—
Inlets/outlets.

Vector Raster Dalabase Wieb Frogessing Help
PLAHAPLRALT &8

@& (@) =g | g G Eg ) o

Selest type of point to add, then click on

[]] ™ap toplace it. 1 you retim to the map
canyas ta pan, zoom, ete click Resume
addine to enable adding more points

M| Click OK to contirm and exit, Gancei to

remove paints and exit

) Outlet

4. Chon vi tri bit dau
(Inlet) doan song trén ban

dd. Piém nay cin ndm trén
h¢ théng song sudi

M

Drawn inlets/outlets (dra—
Outlet

Tnlet

Reservoir

il

Paint source

Shortest path

Start

| Stop
o
ﬁg Lensth
i .
')

Time

‘\EB [ Calculate | [ Export | [ Glear
all R

) coordinate: 6736331231477 Scale 112350 w Rotation 00

Render ) EPSZA2648 (OTF) @

Hinh 2-43: Lya chon Outlet va Inlet cua doan song
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Neéu muon thyce hién khoanh ving nhiéu luu vuc cung moét lae, gitt “Ctrl”
+ “Select inlets/outles”. Bang cach nhan phim Ctrl va cham vao cac diém trén
ban do la diém dau va di€m cuoi cua ranh gidi cac con sdng trong luu vuc lya

chon.

Trong trudng hop diém duge chon dé khoanh ving khong nam trén hé
thdng song, cong cu “Review snapped” s& hd tro viée xac dinh diém khoanh
luu t dong. “Snap threshold” gan khoang cach udc luong duoc chap nhan tir
diém lwa chon khoanh luu dén song gan nhat. Néu nhu sau khi 4n chuot trai
vao mot diém trén song ma phan mém bao 15i, ching ta s& ting gi tri “Snap
threshold” dé may tim duoc diém gan nhat trén song duoc ¢ khoang cach xa

hon.

0 oeincote wetershed N = =

Select DEM
C.¥ Users¥én.\yag igD.éSK.tUﬁ.?tra.ining*tr‘a‘ining‘2¥5‘uurce‘*‘n 1 De l‘UE_ch_gr \;:I:LITI‘.\;I_E lip tlf :]

Delineate watershed Use existing waterzhed I DEM properties I TauDEM autput |

[7] Burn in existing stream retwork

Define threshold

2461 Mumber of cells 200 Area

Usze an inlets/outlets shapetile
% Users¥mivae ¥ Desktop¥training¥training 2¥Watershed¥Shapes¥dranoutlets shp :]

[ Drav inlets/outlets ]I Select inlets/outlets I

Snap threshold {metres)

300 [ Revien snappecfe Nhan day

Merge subbasing

Select subbasins Merge

Add rezervoirs and point sources

Select reservoir subbazing Add point =ource to each subbasin Add
= processes output

Hinh 2-44: Kiém tra gia tri ngudng - Snap thresholds
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5) Khoanh vung luu vuc

An “Create watershed” dé chay 1énh khoanh ving tiéu luu vuc.

oo oo U o
- il .

Select DEM
O Users¥miyag ¥ Desktop¥training¥training 2¥Sourcen 02105 son grid UTMsliptit [ |

Delineate watershed Use existing watershed I DEM properties I TauDEM output |

[T] Burn in existing stream network.

Detfine threshald

24691 Number of cells 200 frea

Usze an inlets/outlets shapefile
Ci¥Uzers¥ mivaei¥Desktop¥training¥trainine 2¥Waterched¥Shapes¥dramaut letz shp :]

[ Draw inlets/outlets ][ Select inlets/autlets ]

Snap threshold (metres)

300 i Review shapped

Nhén day

Meree subbazins

Select subbasins Merze
Add rezervoirs and point sources
Select reservoir subbazing | [ | Add point source ta each subbasin Add
=] Hemer Show Taudem

processes ouipL

Hinh 2-45: Thuc hién budce khoanh vung - Create watershed
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Két qua luu vuc khoanh ving thé hién trén hinh sau. Dé gan s6 tha tyu
cho mdi tiéu luu vuc, sau khi két qua hién thi, chon “OK”.

R . e

Select DEM

x

O¥ Users¥.ﬁl.iyag igD‘t‘aék‘luﬁ#‘l‘ra‘i‘n‘\ng*Ir.a"in. \ng‘2¥‘8‘uurca‘¥n l UBW U.ﬁ_cun_gr i;:‘II_UT.h;Lc | ip:t.if

|

Delingate watershed | Use existing watershed | DEM properties | TauDEM output |

[7] Burri in existing stream network

Define threshold

12345 Mumber of cellz 100 Area

Use an inlete/outlets shapefile
C¥Uzers¥mivagi¥Desktop¥training¥training #Watershed¥Shapes¥drawoutlets shp :

l Draw inlets/outlets H Select inlets/outlets J

Snap threshold {metres)

ano Review snapped 1 shapped

Merge subbazing

Select subbasing

Add reservoirs and point sources

Select reservair subbasing | [7] Add point source to each subbagin -
X output

processes

Hinh 2-46: Két qua budc khoanh viing trong QSWAT
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2.4.2 Thudc tinh ciia hé thong song sudi va lwu vue vira tao

Pé xem xét thong tin vé cac tiéu luu vyc, nhdp chudt phai vao nut
“Subbasins” trong hdp thoai “Layers Panel”, va mé bang thudc tinh “Open
Attribute Table”.

/QGIS 2.12.3-Lyon -
Project Edit Wiew Layer Settines Plugine Vector Rastsr Datshass Web Procsssing  Help

DEERLXR -Jwﬁ_ﬂ@’ﬁﬁﬂﬂ@@ﬁb g ac-fiueBEEI= -0

=

b/ B o-R /AT =maEese & al

e >
v. Browser Panel 5 X
QET®O
A :
L ] Home 3
& Favourites i
Lo bior
n [ D
i Ff
@i o
% Layers Panel g X
@ e i -
4 [J] [ Watershed -
% v [¥] ; Drawn inlets/outlets (-
“-?B [¥] — Reaches (riv1} i7 I
,D L Zoom l:o Layer
¥o (1 Landuss Show in Overview
Ilff ] Soil [l Remove
L]
Shartest path L] Duplicate
—.’!)— Start Set Layer Scale Visibility
ﬂg Set Layer CRS
o | Stop Set Project CRS from Layer
o Styles
\B
WE Criterion Open Attribute Table
‘ Length 4 Toggre eaemg
Time Save As...
Save As Layer Definition File...
Galculate Export
w9
@ Help Show Feature Count
Properties
Move to Top-level
Rename

Hinh 2-47: M¢ bang thudc tinh 16p dir liéu luu vuc vira tao -
Open Attribute Table
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Ctra s6 trén hinh sau s& hién thi v6i thong tin vé dién tich cua timg tiéu
lyc. Cac dir li¢u nay dugce sir dung trong Chuong 3, Muc 3.3.4: Chéng 16p ban

d6 nham udc tinh ty 18 tai lwong 6 nhiém cua ting tiéu luu vyc.

/BED 5 aE8®Po B REE
Polyeonld Area Subbasin

; 1 186786000 2

| 0 584180100 1

" 2 130473900 3

“H Unit: m?

Hinh 2-48: Hién thi két qua dién tich cac tiéu luu vuc

Pé xem chiéu dai song, thuc hién lai thao tdc mo bang thudce tinh “Open
Attribute Table” ctia sdng bang cach nhip chudt phai vao nit “Streams” trong

hop thoai “Layers Panel”.
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Froject

&

&

PHHSD DN ANS

¥
H

S

& o ¢

P
"

Edit VWiew Layer Settines Plugine ‘\ector Raster Database Wsh  Processing  Help
=1 =0 I 3 S 6 ) allals | i . = = = [
BELR 4092 lPLRAER A6 MHEEEBEEY =T
= - B = TS g E abe e & al g I

/B B/x M = s amgs -~ al
Brawser Panel & x
HeTmMe

> Project home I

Home: I

Favourites i

v Gs i
b D
F:f

v s -

Layers Panel g %

GeTHRO

4 (@ [0 Watershed -
© [[] . Drawn inlets/outlets (-

v 1) ‘
§ Zoom to Layer
& [# [#® DEM {n106105_con_eri o RN
(3 Landuse
R
i Sl [l Remove
] Duplicate
Shortest path
Set Layer Scale Visibility
Bl Set Layer CRS
Set Project CRS from Layer
Stop Styles
|:|, Open Attribute Table
Criterion Length
Toggle caiting

Length Save As.

Time Save As Layer Definition File...

[ Cabuste | [ Bxport | [ Glea Filter..

Show Feature Count
[ 23 Help

Praperties
Move to Top-lavel

Rename

song.

Sau do, ctra s6 sau day hién thi véi thong tin ve chicu dai va do doc céc

%D
USLINKNO1

=] =
LUSLINKNO2
0 1

Order

1

Length
165622

4019
396747

Magnitude

Unit: m
DSContArea

2 9103914240

1 1867660000

1 5841800960

o
=
=

3000

Slope
0.000120756942

0001763715562

0.000755148494

Hinh 2-49: Hién thi két qua do dai va d6 dbc cac con séng vira tao
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TAI LIEU THAM KHAO

1. Miyagi, Masakazu, Tai liéu tdp huén vé khoanh ving lwu vire. BTC-1-3, Dy &n JICA
vé QLMTNLVS. 2016.

2. Tai DEM tur website cdia HydroSHEDS:
http://hydrosheds.cr.usgs.gov/datadownload.php?reqdata=3accg

3. Tai DEM tir website cia SRTM:
http://srtm.csi.cgiar.org/SELECTION/inputCoord.asp

4. Tai QGIS-2.6.1:
http://qgis.org/downloads/QGIS-OSGeo4W-2.6.1-1-Setup-x86.exe

5. Tai QSWAT: http://swat.tamu.edu/software/qswat/
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CHUGONG 3 - QUY TRINH )
TINH TOAN TAI LUONG O NHIEM

Tai luong chat 6 nhidm 1a tong luong chit 6 nhiém ma mot ngudn xa
thai trong mot don vi thoi gian. Muc tiéu ctia phan tich tai lwong 6 nhiém nham
wdc tinh tong lwong chit 6 nhiém (tai lugng 6 nhidm) cua tit ca cac ngudn xa
thai vao ngudn nudc mat xung quanh. V& co ban, tai luong 6 nhiém co thé
dugc udc tinh bang tich ctia ndng do chat 6 nhiém va luu lwong ngudn xa thai.
Trong trudng hop ndng do va luu lugng nude thai duge quan tric thuong
xuyén tai 6ng x4 thai ctia nha may, tai lwong 6 nhiém cua nha may c6 thé tinh
dugc dé& dang theo phuong phéap trén. Tuy nhién, c6 rat nhiéu loai ngudn 6
nhiém trong luu vuc, viée do dac, quan tric x4 thai cua tat ca céc nguén la
khong thé, vi du viéc dinh luong tai luong 6 nhidm ndéng nghiép chay tran bé
mit dén song 1a rat kho. Trong truong hop nay, tai liéu trinh bay phuong phap
danh gia nhanh trén co sé hé s6 phat thai hay tai luong don vi (Pollution load

unit - PLU) dé ué6c tinh tai luong 6 nhiém.

3.1 BALOAI HINH TAI LUQONG O NHIEM

C6 ba loai hinh tai lugng 6 nhiém khac nhau. (1) “Tai luong phat sinh”
1a tai lwong 6 nhidm phat sinh tai ngudn. (2) “Tai luong dén séng” 14 tai luong
6 nhiém xa thai vao song. (3) “Tai luong tai diém kiém soat” 1a tai luong 6
nhiém tai diém kiém soat. Muc tiéu cta phan tich tai lwong 6 nhiém 1a danh

gia tai lugng tor nguon dén song va tdi dieém kiém soat.
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e -
1
i Nguén xa thai I
1
TL ON phét sinh |, E
_tainguén | E i

e e e e

séng

Kha nang tu lam
sach cla séng

S RSN a—

Hinh 3-1: Cac loai hinh tai luong 6 nhiém

3.2 CAC NGUON XA NUOC THAI

Céc ngudn xa nudc thai co thé chia thanh hai loai hinh chinh, ngudn
diém va ngu(‘Sn dién. Nguén diém 1a cac nguén ma c6 thé xac dinh dugce toa
dd chinh x4c diém xa thai. Nguén dién la nguén ma khong thé xac dinh dugc
toa do chinh xac diém x4 thai, nhu 1a cac rudng laa, khu dan cu noéng thon...
Nude thai d6 thi phat sinh tir cac ho gia dinh khong c6 két ndi voi nha may xir
ly nudc thai cua thanh phd, va nudc thai chin nudi tir cac trang trai vira va nho
thuong dugc xem 13 ngudn dién, do khong c6 hé théng xir Iy va khong xéac

dinh duoc vi tri xa thai chinh xéac.
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Cdc ngudn xd nwéc thdi

Céc ngudn 6 nhiém ‘
v" Sinh hoat (D6 thi, ndng thén, nha may
xu ly nudce thai)
v Dich vu (Bénh vién) y
v Chan nu6i (Lon, tru, bo, ga, v.v...)
v/ Cong nghiép (Dét may, ché bién thyuc Q-' ™
pham, co khi, giay, san xuat vat liéu xay

111}
n
n

m

|

dung, hoa chat, khai khoang, cao su, dd
udng, bai chon 1ap chat thai, v.v...)

v' Sir dung dét (Trong trot, rimg, thuy san,

V.V...)

Hinh 3-2: Phan loai cdc ngudn x4 nudc thai

3.3 CACBUOC UOC TiNH TAI LUQONG

Quy trinh udc tinh tai lwong 6 nhiém theo 04 budc sau:

» Thu théap di liéu co ban ]

« Chuyén ddi tai lwvong tir don vi hanh chinh sang don vi lvu vuc ]

_ * Tinh tai luong theo céng thirc ndng d hodc hé sé tai luong PLU

« U'dc tinh tai lwgng 6 nhiém trong Iru virc theo tirng nganh ]

So d6 3-1: Cac bude woc tinh tai lwong 6 nhidm
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3.3.1 Buéc 1: Thu thap dir li€u co ban

Thong tin dit lidu can thiét dé ude tinh tai lugng 6 nhiém.

Bang 3-1: Thong tin co ban can thu thap

Nguon dir liéu

Thong tin

Muc

Nién giam thong ké
hang nam

Dién tich theo don vi hanh chinh
(tinh/thanh pho tryc thude trung
uong hoac huyén/thi hoac
phuong/xa)

Tat ca cac muc
(ha)

Dan s6 theo don vi hanh chinh
(Dién tich ndong thon & d6 thi)

Do thi
(dau nguoi)

S6 lugng gia stc, gia cam cua ting
don vi hanh chinh (Trau, bo, lon, ga,
ngua, dé...)

Chan nuo6i (dau
gia suc, gia cam)

Doanh thu cua ting loai hinh cong
nghiép trong mdt don vi hanh chinh

Cong nghiép
(triéu dong/nam)

S6 giudng bénh tai cac co so kham
chira bénh

Dich vu
(giuong)

Doanh thu trong nganh dich vu
(Thuong mai, nha hang, khach san,
du lich, giao thong, cac hoat dong
khac)

Dich vu
(triéu dong/nam)

Ban do sir dung dat | Dién tich timg loai hinh str dung dat | Str dung dét

trong moi tiéu luu vuc (Nong (ha)

nghiép, rung, thuy san, dat chuyén

dung, dat tho cu)
Kiém ké nguon Nong d6 va luu luong nude thai cac | Cong nghiép
nudc thai co sO san xuat, kinh doanh (mg/l va m*/ngay)

3.3.2 Buéc 2: Chuyén déi tai hrgng tir don vi dién tich hanh chinh sang
don vi dién tich luu vuc trong QGIS va Excel

Hau hét cac thong tin phuc vu phan tich tai lugng 6 nhidm duoc thu thap
theo don vi hanh chinh (cép xa, cép huyén hodc cép tinh). bé xac dinh dugc
murc d6 nghiém trong wu tién ctia ngudn 6 nhidm trong luu vuc, tai 6 nhiém

ciia mdi don vi hanh chinh s& dugc chuyén doi theo ranh giéi luu vuc.
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Pé thuc hién budc chuyén doi nay, chung ta can c6 ban dd dién tich cua
ting don vi hanh chinh, va ban do dién tich cac tiéu luu vuc duoc khoanh
ving trong Chuong 2. Cac budc cu thé tién hanh trong Excel va QGIS duoc
gidi thidu cu thé trong phan thyc hanh Muc 3.3 4.

BAG Kf+ L
% D Ban @6 Tiéu luu vuc
NG
LAN
o AT
THAIENGUYEN
; 7
AT ¢
4 \
1
¥ el . I
BAC GIANG| [NH PHUC BAC GIANG
\ df ~
g
‘BAC-NINH
HANOI
.
(: H HAI DUINMNE C-
BAC KAN O Huye Phan tram di¢én tich ctia cac huyén
3 uyen \ ’ 5 A
Y trong tung TLV tinh trong ban do GIS
/o - X
7 - D Tiéu luu vuc SubRiverBasin | District A | District B | District C | District D | District E | District F | District G | Di
ANG™Y 7 29 0% 50% 0% 0% 0% 0% 50%
30 0% 0% 0% 0% 0% 0% 100
LANG 31 0% 0% 0% 0% 0% 0% 100
! = 32 0% 0% 0% 0% 0% 0% 1009
THAIKNGUYEN 33 0% 0% 0% 0% 0% 0% 1009
34 0% 0% 0% 0% 0% 0% 100%
= 35 0% 0% 0% 0% 0% 0% 100%
AL 36 0% 0% 0% 0% 0% 0% | 1009
37 0% 0% 0% 0% 0% 0% 100
- &) 38 0% 0% 0% 0% 0% 0% | 50%
39 0% 0% 0% 0% 0% 0% | 100%
40 0% 0% 0% 0% 0% 0% | 509
{ b 41 50% 0% 0% 0% 0% 0% 509
R 42 3% | 0% 0% | 33% | 0% 0% | 33
INH PHUC BAC GIANG 43 0% 0% 0% 33% 0% 0% 33
. 44 50% 0% 0% 50% 0% 0% 09
j 45 50% 0% 0% 50% 0% 0% 09
y A 46 50% | 0% | 50% | 0% 0% 0% 09
_ Dua vao ty I¢ phan tram, cac thong tin co
o B AN e ban, nhu 14 dan so cua mot huyén duoc
Pl 0 . phan chia lai theo ranh giéi luu vuec.
AL DIIONG

Ban d6 chong 16p ranh gidi huyén va ranh gi¢i TLV

So d6 3-2: Quy trinh chuyén d6i dit liéu tir dién tich hanh chinh

sang dién tich tiéu luu vuc
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3.3.2.1 Diéu kién cin cé: dii ligu Iru vire va dii ligu hianh chinh trong
QGIS

1. Dit liéu GIS vé ban d6 luu vuc, trong d6 luu vuc song da dugc phén chia,

khoanh viing thanh céc tiéu luu vuc con phu thudc vao do cao dia hinh.

2. Dir liéu GIS vé ban do cac don vi hanh chinh cap huyén, cip xa. Ban dd
nay can duogc thu thap tai cac S¢ TN&MT, hodc duoc tai vé tir trang web
sau.

GADM database of Global Administrative Areas

http://www.gadm.org/country

Download Known problems J| About Contact

GADM database of Global Administrative Areas

GADM is a spatial database of the location of the world's administrative areas (or adminstrative boundaries) for
use in GIS and similar software. Administrative areas in this database are countries and lower level subdivisions
such as provinces, departments, bibhag, bundeslander, daerah istimewa, fivendronana, krong, landsvaedun,
opéstina, sous-préfectures, counties, and thana. GADM describes where these administrative areas are (the

"spatial features"), and for each area it provides some attributes, such as the name and variant names.

The current version is 2.8 (November 2015). Version 3 is expected to be available in August 2017.

Hinh 3-3: Trang chii cta co so dir liéu ban d6 cta cac don vi hanh chinh toan
ciu - GADM database
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Chon thanh cong cu “Download” phia trén bén trai cua trang web.

Global Administrative Areas

Boundaries without limits

Downlpad | Known problems:

Home

Download

Country

File format

Esnapenie Wi
OK

The coordinate reference system is longitude,latitude and theWG584 datum.

Hinh 3-4: Trang web dé chon dir liéu can tai
Chon Country “Vietnam”, va dinh dang dit li¢u File format “Shape file”,
sau d6 chon “OK”. Sau d6 ban dd ranh gidi hanh chinh cia Viét Nam s€ duoc
tai tw dong vé may.
3. Phan mém GIS, vi du nhu QGIS, di duoc cai dat trong may tinh.
QGIS c¢6 thé tai tir trang web sau (tham khao Muyc 2.1.1):

http://www.ggis.org/en/site/forusers/download.html

Download for Windows et

Latest release (eg. for New Users):

)

& QGIS Standalone Installer Version 2.18 (32 bit) L

2
a
&
5

[
D)

QGIS Standalone Installer Version 2.18 (64 bit) a

F]
=
&
5

Long term release (eg. for corporate users):

D)

& QGIS Standalone Installer Version 2.14 (32 bit) @

]
2
&
5,

L
)

QGIS Standalone Installer Version 2.14 (64 bit) &

F
=
&
g

Hinh 3-5: Cira sb cai dat QGIS
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4. Microsoft Excel da dugc cai dat trong may tinh cua ban.

3.3.2.2 Quy trinh thwc hign chuyén doi tong tii lwong tiv di¢n tich hanh
chinh sang dién tich luu vuc
1. Chay QGIS va chon cac dir liéu sau:

- Dit liéu shapefile vé ban d6 hanh chinh.

- Dit liéu shapefile vé ban do luu vuc.

& oeszme
Project  Edt View Laver Setings Puges Vet Rasier Cabsbase Web Processng  Hep
BRER A0SIraHdPPaaBllc e -F-&-5,EEI s T H
o ¢ =gEASNERwT & &
s P R

s A Y &R %0

[

SBNEHHANNS

Contrel randanng srder
i Ordar Puel | Brovmer Panel

Cootnate|  GIGHD1ZTI05 W5 Sose| 4TI v Mg w0% (S momen (00 T X Oowme @

Hinh 3-6: Cira s6 1am viéc ctia QGIS va hai ban d6 shape files

2. Kiém tra hé toa do cta hai 16p ban dd trong phan thudc tinh “Property” —

“General”.
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Layer Order Panel | Browaer Panel
Togfes the s sate of e cuent lver

» Layerimio
Livyer e | D0_RiverBasn
Luvver source th

Dla source ercodng - System

w Coordinate reference system
Selected RS (EPSG: 32648, WGS 34 / UTM rone 4800

[ ox || cncs

—g

Hinh 3-7: Kiém tra hé toa d cua hai 16p ban d6 trong

Coordinate reference system

3. Néu nhu hé toa d6 khong phai 1a WGS84/ UTM zone 48N, chon hé toa do
nay roi chon an “Save as” dé luu shapefile dudi toa d6 moi trong WGS84/
UTM zone48N.

Sau d6, vao thanh cong cu “Vector” dé xur 1y dit liéu dang vector, chon

“Geo-processing”, r0i chon “Union”. Cong cu Union cho phép hop nhat

hai 16p ban d6 thanh mot 16p ma khong lam mat di dudng bién ranh gioi.

Ban Iya chon 16p Vertor du vao “Input Vector layer”, va 16p can hop nhat

“Union layer”, sau d6 chon duong dan dén thu muc luu két qua. File két

qua s€ chura dung bang thudc tinh cua ca hai 16p.
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Vector | Raster Database Web Processing Help
Coordinate Capture L - —~
Dxf2shp N3P L0 QLR
£ : [@bg| <ab bc b b
‘b, 0 a abgl  abe] al
OpenStreetMap 4 |j] ® = ﬁj )
Road graph r
Spatial Query 4
Topology Checker +
4 Analysis Tools 4
ﬁ Research Tools 4
L o '. Conwvex Hull(s)...
@ Geometry Tools L Buffer(s)...
a Data Management Tools @ Intersect.
‘ertices Counter e 7
Union...
XY tools £ '
ﬂ Symetrical Difference..,
= Clip..
. Difference...
' Dissolve..,
' Eliminate Sliver Polygons...

Hinh 3-8: Chon 1énh hop nhat hai file:

Vector -> Geo-processing -> Union

5. Chon 16p dit li¢u ban
dd hanh chinh

Input vector layer i

I ourer -# }
“Administrative data” | . ]
va lé’p di lléu ban do Output shapefile

C:!fPrt_:J_acEfdaE;flnbersect.shp

tiéu luu vuc “Sub-river

®| Add result to canvas

basin data”. s ™|

. , =
\ .

Hinh 3-9: Tao mot shapefile méi tir hai shapefile ban dau
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6. Mo bang thudc tinh “Open Attribute Table” cua file GIS mai dugc tao ra.
M@ ché d6 chinh stra bang cach 4n vao biéu twong but chi “Editing Mode™.

/jBeletaE 8 nEd P B REE
FID_tarest FID _tare_| FID_alldns D GRIDGODE FID_dathi

0 0 0 2 3 0 |
Editing Mode | ; : ; : ;
0 0 2 3 0 -1
3 0 0 2 i 0 =]
4 0 0 2 3 0 =
3 0 0 2 3 0 =1
i 0 0 2 3 0 . ;
2 0 0 2 8 0 ]
8 0 0 2 3 0 ek
9 0 0 2 3 0 =}
10 0 0 2 3 0 -1
11 0 0 i 3 0 -1
12 0 0 2 3 0 -1

Hinh 3-10: M& ché d6 chinh stra trong bang thudc tinh

7. Tao mot trudong mdi trong bang thudc tinh, dat tén la “Area2”.

BcBsjesgasePs @
:_m. i:.I.[:)Tt_ar_g_et v: |
| BIDS d - GRIDCODE FID_dathi B
i e 2 A Add column ? 54 \ Zheibl) I|
Nhan: New field |

1 0 Mame Il |

0 r = (Add column) B
: Comment | |

0 s — . »
! Type | Whole number {integer) b
4 o : - - 7
5 i integer - =
: Ui width |1 = 0 e
7 ] _ 7 -

Cancel

g ] i i 7

T T

Hinh 3-11: Tao trudong mai trong bang thudc tinh
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Tao “Area2”, va chon tinh dién tich bang cach chon “$area”. Sau d6 an

vao “apply all”. Sau dé, trudng Area2 s& c6 dir liéu dién tich cua tat ca cac

vung mdi tao tr ban do sau hgp nhat Union trén. Sau do, bam vao biéu

tugng bat chi lan tha hai dé dimg ché do chinh stra va luu két qua.

L _PN_district_riverbasini? :: Featur] "
= ) N o .
7le = [ mi & 2. An vao “&” = Equation
A Nea2 =
D3 NAMES | VARNAMES HL_HAME 3 HASC 3 TYPES ENGTVPE 3 VALIDFR_3 VALIDTO 3 REMARKS_3 Shar]
0| 103388 |Th7hg Nt Thang Mhat wte UNDNTH Huyn District Unknowrn Present 000
s 9 IEh Long Khanh NULL 0
N ’ v 3A BT o
1. An vao but chi dé —_— | olEs |
X | EEITR e
4 A Mha Be e 0
4 A » 5 s = v —
bat dau chinh sua F M, e ik sarea g
fares ron.pumber Retuns the area of i
T T TrET NULE niviz] BLE the current feature o
The area calculated n
i 0| 103381 Bien Hoa wLe s by this function 0
ounds respects both the |
N A
7 0103386 Mhen Trich Mhon Trai 3 Tll’l’l trong 0 Egﬂ:ﬂ: c:rrsntgrmi_nt’s . 0
buffer ellipsoid setting an -
1 0] 103380 Trng Bom Trang Bol contid area unit sefings. Eg, o
S ) closes if an ellipsoid has |
3 0103385 Lane Thifkh Lane Tha Ilay Areaz 22,’,’}2‘,?,2 been ;ﬁfortl:e 0
conwex h projectthen the in
10 0103412 Quh 9 9 N crosses calculated area will Iil
and if t
" 0| 103415 T i Thu Due e £ N C 1A st 0
4. Bam chu¢t hai lan chon “Sarea”  m= |
2 0 108186 Ch Giute Can Giuoo e ¥ ¥ 0
[ 0| 103408 Qi § 5 L] 0
5. Chon OK i
1 0] 103807 Quh 4+ i it ¥ 0
5 o 108810 Quh 7 7 ] g e = 0
- ntersedtion -
[ o] 103402 Quh 10 10 it oo * sazea 42 0
ntersects bbox |
17 0| 103400 PhHhh Phu Nhuan iz [ foneeed 0
e f
18 o) 103401 Quin 1 1 AL = i make line E 0
7 AT 1~ 65513190 8469288 = —
T 2TowwEnds | gt

Hinh 3-12: Tinh dién tich cta cac khu vuc méi sau hop nhat hai ban d6

9. Bam chudt phai vao tén 16p layer vira tinh dién tich va chon Save as dé luu

dir liéu thudc tinh trong dinh dang GIS thanh dinh dang “csv”” d¢ mé trong

Excel.
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F i Save vector layer as... T e
Format I Comma Separated Value [C5Y] - I
Save as | E:/March 2019/Area_Dong Mai.csv Browse
CRS Layer CRS =

[wes 84 /UM z0me 4810 | | change...
Encoding System -

[[] save only selected features
Skip attribute creation
® Add saved file to map

Symbology export Mo symbology -

Scale 1:50000 =

[ Extent {current: layer)

W Layer Options

CREATE_CSVT | NO -
GEOMETRY | AS_XY -
LINEFORMAT = <Default> -
SEPARATOR.  COMMA =
WRITE_BOM MO -

P Custom Options

O Cancel Help

Hinh 3-13: Luu dit liéu ¢ dinh dang “*.csv”
10. M¢ file “csv” trong MS Excel.
11. Chen bang Pivot: Insert a Pivot Table

Dé chén bang Pivot Table, thuc hién cac bude sau:

a) Mo bang dir ligu.

b) Trong thanh cong cu Insert (hodc 1< LEs

thanh cong cu Data tly thudc vao Phién ~ PivetTable Recommended Table
PivotTables

Tables

ban Microshop Office), trong nhém
bang “Tables group”, chon Pivot Table.
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¢) Hop thoai sau hién thi. Excel s& ty dong lya chon bang dit liéu cho
ban. Chon vi tri mic dinh dé tao mot Pivot Table méi 1a mot biéu mai
New Worksheet. Chon OK.

Create PivotTable ? X

Choose the data that you want to analyze
(® Select a table or range
Table/Range: | Sheet1iSASTiSFS214 =l
(O Use an external data source

Connection name:
Use this workbook's Data Model

Choose where you want the PivotTable report to be placed

(® New Worksheet
(O Existing Worksheet

Location: % |

Choose whether you want to analyze multiple tables

[J Add this data to the Data Model
A

Hinh 3-14: Tao bang Pivot Table

d) Truong dir liéu Pivot Table Fields hién thi. Pé tinh phan dién tich
huyén nam trén mét tiéu luu vuc, kéo nhirng trudng sau vao Pivot Table:
- Truong tén quan/huyén “District Name” dai dién cho dong Rows.
- Trudng ma s tiéu luu vuc “Sub-river basin ID” dai dién cho gia tri
Values.

- Truong dién tich sau hop nhat “Area2” trong phan Filters.
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PivotTable Fields ~ X

Choose fields to add to report: * B ¢
Search yel
Order D -
| Product
Category
v| Amount
Date
v| Country -

Drag fields between areas below:

Y Filters Il Columns

Country v

= Rows 2 Values

Product - Sum of Amou... ¥
Defer Layout Update

Hinh 3-15: Pua du liéu vao bang Pivot Table
12. “Copy” gia tri tao ra trong ban Pivot Table, va luu gia tri “Save as value”.

13. Tinh phan trim dién tich cia mot huyén trong céc tiéu luu vuc bang cach
lay dién tich ctia huyén trong timg tiéu luu vire chia cho tong dién tich toan

huyén.

14. Ty s6 phan trim nay s& duoc st dung dé chuyén doi tong tai luong tir don

vi hanh chinh sang don vi tiéu luu vyc trong budc 4, muc 3.3.4.
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3.3.3 Budc 3: Tinh toan tai lwong 6 nhiém phat sinh tir ngudn diém va

nguon dién

Déi v6i cac nha may, xi nghiép 16n c6 bao cio moi trudng hang nam, va
c6 sb liéu xa thai cu thé, Du an 4p dung cong thire tinh truc tiép. Tai luong 6
nhiém tai ngudn bang tich cua luu lugng xa thai va ndong do cac chat 6 nhiém
do dugc. Mot phan 16n cac ngudn xa thai khac & Viét Nam khong duoc quan
Iy va xa thai theo cong rianh, chay ra séng. Viéc ude tinh tai lugng ctia nhiing
nguodn ndy rat kho, va phai str dung hé sd phat thai hay tai lugng don vi -
Pollution Load Unit (PLU). Trong d6, tai luong s& duoc tinh bang tich ctia quy
mo/cong sudt hoat ddng ctia ngudn nhan vaoi hé sd phat thai hay tai luong don
vi ctia ngudn d6. Co mot s6 bo hé sd phat thai da duoc xay dung boi cac to
chtc qubc té, cac qudc gia trén thé gidi va Viét Nam. Dy an st dung cac hé sb
phat thai dugc ban hanh theo Quyét dinh 88/QD-UBND Tinh Binh Duong
ngay 13/01/2014 ban hanh huéng dan thu thap, tinh toan chi thi méi trudong
trén dia ban tinh Binh Duong giai doan 2013 - 2020 (sau day goi 1a Quyét dinh
88/QD-UBND Tinh Binh Duong), va Huéng dan danh gia nhanh méi truong
ctia T6 chirc Y té Thé gigi WHO, 1993 (Ngudn: Economopoulos, Alexander
P., Pdnh gid cdc nguon gdy é nhiém khong khi, nuée, va dat. To chirc y té thé
gidi, WHO. 1993.), va cac ngudn dir liéu khac (xem trong muc tai liéu tham
khao).

Hé s phat thai cua ting ngudn ¢ gia tri khac nhau tiry thudc vao hinh
thirc xa thai va muc do xtr Iy cua ngudn d6. Vi du, véi nude thai sinh hoat, hé
s6 phat thai cua ho gia dinh str dung hé xi tu hoai, va ho gia dinh ma nuéc thai

c6 dau noi voi hé thong xir Iy nude thai thanh pho, sé cé cac gia tri khac nhau.
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Mot van dé can quan tim khi tién hanh phén tich tai lugng 6 nhiém &
Viét Nam d6 1a viéc thiéu cac dir liéu quan tric vé luu luong va ndng do cac
nguon x4 thai. Hau hét nudc thai sinh hoat va chian nuéi khong duoc xir Iy ma
xa thai truc tiép ra moi truong. Khi do6, ching t6i dé xuat 4p dung hé sé chay
tran ddi véi cac chat 6 nhiém tiy theo tinh chat dat bé mat. Tuy nhién, dit liéu
quan tric can thiét dé kiém chung hé s chay tran bé mit con rt han ché. Do
d6, Du an lya chon hé s chay tran da dugc xay dung trong mot du 4n khac
dugc xdy dung & Nhat Ban 1am hé s6 tham khao (Ngudn: ISWA. Huéng dan
trién khai nghién ciru quy hoach tong thé xdy dung hé thong thodt nudc tai

méi leu viee. Hiép hoi cong trinh xir Iy nude thai Nhat Ban. 2008.).
3.3.3.1 Tii lwong 6 nhiém tir nwéc thdi sinh hoat

a) Khi nudc thai sinh hoat dugc két ndi voi hé théng thu gom nude thai, va
biét duoc gia tri ndng do, luu lwong nudc thai tai nha may xu 1y nude thai, tai
lugng tir nude thai sinh hoat ¢ thé tinh theo luu lugng xa thai thuc té cua nha

may:

Tai lugng = Nong d6 x Luu luong xa thai

b) Khi khong c6 dir liéu vé ndng do va luu luong xa thai, hé sd phat thai duoc

str dung dé tinh tai lugng theo cong thic sau:

Tai lwong 6 nhiém phét sinh =

Quy m6 ngudn phat sinh 6 nhiém x Hé s6 phat thai (PLU).

*Quy md ngudn phat sinh 6 nhiém (Vi du : dan sd): thu thap trong Nién gidm
thong ké (NGTK).

1. Truong hop nuoc thai sinh hoat chua xuw ly:

Hé s6 phat thai PLU trung binh dugc lya chon theo Bang 3-2.
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Bang 3-2: Gia tri hé s phat thai tham khao ddi v6i nudc thai sinh hoat

T-N T-P
Sinh Dung tich BOD COD
(kg/nguoi/ | (kg/nguoi/
hoat | (I/nguoi/ngay) | (g/nguoi/ngay) | (g/ngudi/ngay) . .
ngay) ngay)
Thanh | 96 (quan)
49.5 93.5 33 0.93
thi 64 (huyén)
Non 80 (quan),
& (quan) 39.6 74.8 2.64 0.744
thén 48 (huyén)

Ngudn: WHO, 1993; va Quyét dinh 88/QD-UBND Tinh Binh Duong.

2. Truong hop nuwoc thai sinh hoat dwoc xu ly:

- Khu vuc do6 thi: Hé théng thu gom nudc thai sinh hoat:

Tai lugng (tAn/ndm) =

Ty 1& dan s6 d6 thi (%) x Luu luong xa thai (m*/ngay) x 365 ngay/nim
x Nong d6 chat 6 nhiém (QCVN 14-MT:2015/BTNMT)/1000.

Bang 3-3: Gia tri gi6i han céc thong s6 6 nhiém

theo QCVN 14-MT:2015/BTNMT

Thong sb Ponvi | Nong dd (CotA)
BODs (20°C) mg/l 30
COD mg/1 75
T-N (tinh theo N) mg/l 30
T-P (Tinh theo P) mg/l 6
TSS mg/1 50

Ngudn: QCVN 14-MT:2015/BTNMT Quy chuan k¥ thuit qudc gia vé nudc
thai sinh hoat.
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- Khu vuc nong thon: Sir dung hé xi tu hoai:

Tai lugng 6 nhiém (tan/ nam) =

Tai lugng 6 nhiém tir ngudn chwa xtr Iy (tin/ ndm) x

Ty 1¢ dan s6 nong thon (%) x Hiéu sudt xir Iy cta bé ty hoai (%)
*Ty 1¢ dan s6 d6 thi va nong thon tir Nién gidm thong ké (NGTK)
*Ty 18 nudc thai xir 1y boi bé tu hoai 1a 40 - 60%.

Bang 3-4: Nong d6 céc thong s6 hitu co trong

nudc thai sinh hoat sau bé tu hoai

. . Noéng do (mg/l)
Chat 6 nhiem
Dao dong Trung binh
BOD:s 120 - 150 135
COD 200 - 260 220

Bang 3-5: Nong d6 céac thong sé dinh dudng trong

nudce thai sinh hoat sau bé tu hoai

Théng sb Dao dong (mg/l) Trung binh (mg/1)
T-N 75 -150 112.5
T-P 10 -50 30

Ngudn: WHO, 1993; va Quyét dinh 88/QD-UBND Tinh Binh Duong.
3. Hé 56 dong chay tran cdc chdt 6 nhiém:

Heé s6 dong chay tran cac chat 6 nhiém dwogc wdc tinh dya trén két qua
quan tric. Mic du vay, cac dir liéu quan tric & Viét Nam con rat han ché. Do
do, du an sir dung hé ) dong chay tran ddi v&i nude thai sinh hoat theo céc
hé sb duoc ap dung & Nhat Ban. Biéu d6 tham khao hé s6 dong chay tran d6i
v6i thong s6 BOD & Nhat Ban nhu sau.
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Hinh 3-16: Puong tuong quan gitta [Hé s6 dong chay tran] va
[Mat d6 dan s6]/[Dién tich luu vuc]®s

Bang 3-6: Gia tri hé s6 dong chay tran ddi v6i thong sé BOD ¢ Nhat Ban

Hé sb Dién tich nong thon 0.0-0.2 | Gia tri nay thay doi
chay tran Dién tich do thi: phu thude vao ty 1€
Khu trung tam 0.6-1.0 nuoc thai thu gom
Ngoai 6 0.1-0.6 | vao hé thong xir ly
Heé thong thu gom nudc 1.0 nudc thai tap trung.

thai

Nguén: JSWA, Hiép hoi cong trinh xtr Iy nudce thai Nhat Ban, 2008.

Xem xét hé théng thu gom nudc thai ¢ Viét Nam, chung t61 st dung hé

s0 dong chay tran nhu sau.
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Bang 3-7: Hé s6 dong chay tran ddi v6i nudc thai sinh hoat

Nganh

Hé s0 chay tran (Phu thudc vao ty 1¢ dién tich do thi)

ft hon 5%

5% - 10%

>10-15%

> 15%

Nudc thai sinh hoat

(khong xtr 1y)

0.1

0.4

0.7

0.9

Nguén: JSWA, Hiép hoi cong trinh xtr Iy nude thai Nhat Ban, 2008.

3.3.3.2 Tiilwong 6 nhiém tir nudc thii chin nuéi

1. Tai lwong 6 nhiém:

Tai luong phat sinh tir chan nuoi dugc tinh theo phuong trinh sau:

Tai lugng = Sb gia suc x Hé sb phat thai (PLU) x
Thoi gian nuoi trung binh nam (thang)/12 (thang).

2. Hé s6 phdt thai:

Hé s6 phat thai tir cac nguon khac nhau dugc moé ta trong bang sau.

Bang 3-8: Hé s phat thai tir nudc thai chan nudi

Gia

Thoi gian Dung tich BOD COD T-N T-P
suc/gia | nudi trung nuwéc thai (m*/con/ | (g/con/ | (kg/con/ | (kg/con/
cAm | binh (thang) | (m*/con/nim) nam) nam) nam) nam)

Trau 12 8 164 295 43.8 11.3

Bo 12 8 164 295 43.8 11.3
Lon 6 14.6 329 59.2 7.3 2.3
Ngua 12 13.6 146 263 95.3 16.4
Dé 6 4.9 33.7 60.7 13.5 3.7
Ga 3 3.2 1.61 2.90 3.6 -

Ngudn: WHO 1993, va Quyét dinh 88/QD-UBND Tinh Binh Duong.
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3. Hé s6 dong chay tran:

H¢ s6 dong chay tran doi voi nudce thai chan nudi dugc ude tinh nhu voi

nudc thai sinh hoat khong dugce xur Iy theo Bang 3-7.
3.3.3.3 Tai lwong 6 nhiém tir nwéc thdi cong nghiép
1. Luu lwong nuoc thai:

Luu luong (m3/nam) = Hé s6 phat thai (PLU) theo gia tri san xuat
(m/triéu déng) x Gia tri san xuat (triéu dong/nim).

Hoac:

Luu lwong (m?/ndm) =

PLU (m3/tin san pham) x Cong suat san xuét (tin san phdm/nam).
Hoac:

Luu lugng (m*/ndm) = PLU (m3/tin nguyén liéu) x

Cong suat tiéu thu nguyén liéu (tan nguyén lidu/nam).

2. Hé s6 phat thai:

Hé s6 phat thai (PLU) cho cac nganh san xuat cong nghiép duoc xac
dinh trén co s& do dac thyc té ndng do, luu luong xa thai hodc tham khao tir

cac nguon khac nhau.

Heé sb phat thai (PLU) cho timg nganh tham khéo trong Bang 3-9.
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Bang 3-9: Hé s phat thai ctia cac nganh san xuat chinh

theo gia tri san xuat cong nghiép

STT Nganh PLU (m?/ tri¢u dong)

1 | Cong nghiép khai khodng:

01 | Quang va khai khoang 0.427
II | Céng nghiép ché bién:

01 | Thyc phdm va do ubng 0.398
02 | Dét may 0.608
03 | Trang phuc 0.108
04 | San xuit da va cac san pham lién quan 0.677
05 | Ché bién gd va san pham tir gb 0.323
06 | San xuat gidy va san pham tir gidy 2.491
07 | Hoa chat 2.090
08 | San xuat cac san pham tir cao su va plastic 2.090
09 | San xuat cac san pham phi kim loai khac 0.910
10 | Kim loai 0.910
11 | San pham kim loai 0.128
12 | Thiét bi 0.570
13 | San pham thiét bi van phong va méy tinh 0.320
14 | Thiét b dién tir 0.320
15 | Dai, TV, thiét bi truyén thong 0.320
16 | Thiét by té, chinh xac 0.547
17 | Phuong tién may moc 0.099
18 | Cac phuong tién van chuyén 0.099
19 | Giuong, tii, ban, ghé 0.323
IIT | Sdn xudt va phén phéi dién, khi dot va nudc néng, va hoi nwéc:
01 | San xuat va phan phdi dién va khi d6t 0.116

*Gi4 tri san xuat cac nganh céng nghiép: tham khao NGTK.
Ngudn: Quyét dinh 88/QD-UBND Tinh Binh Duong.
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3. Tai lwong 6 nhiém:
Tai luong 6 nhiém tinh theo hé s phat thai:

Tai luong 6 nhiém cong nghiép (kg/ndm) = PLU theo gia tri san xuat

(kg/triéu dong) x Gid tri san xuat (triéu dong/nam).
Hoac :

Tai luong 6 nhiém cong nghiép (kg/ndm) = PLU theo gia tri san xuat

(kg/tan san pham) x Cong suat san xudt (tAn san pham/nam).
Hoac :

Tai luong 6 nhiém cong nghiép (kg/ndm) = PLU theo gia tri san xuat
(kg/tan nguyén lidu) x Cong suat tiéu thu nguyén liu (tdn nguyén

li¢u/nam).
Tai lugng 0 nhiém c6 thé xac dinh trén co s¢ do dac thuc t€ nong do va
luu lugng nudce thai nhu sau :

Tai lugng 6 nhiém cia timg nganh (tan/nam) =

Nong d6 nude thai (mg/1) x Luu lwong x4 thai (m3/nam) x 10°C.

* Nong d6 cac chat 6 nhiém trong nudc thai cong nghiép can dugc xur 1y dat
quy chuan QCVN 40:2011/BTNMT nhu sau.
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Bang 3-10: Gia tri giéi han cic thong s6 6 nhiém theo
QCVN 40:2011/BTNMT

5 Nong dd
Thong so Don vi
CotA CotB

BOD:s (20°C) mg/l 30 50
COD mg/1 75 150
NH;" (N) mg/1 5 10
T-N mg/l 20 40
T-P mg/1 4 6

Ngudn: QCVN 40:2011/BTNMT Quy chuan k¥ thuat qudc gia vé nude thai

cong nghiép.
3.3.3.4 Tiilwong é nhiém tir nganh dich vu

Nudce thai nganh dich vu = Nudc thai cua nganh thuong mai +
Nudc thai cua nganh nha hang, khach san, du lich +
Nudc thai cua nganh giao thong van tai +

Nudc thai ciia nganh y té + Nudc thai ctia cdc nganh khac.

1. Luu luong nuoc thai:

Luu luong (m*/nidm) = PLU theo gia tri dich vu (m*/triéu dong) x

Gia tri dich vu (triéu déng/ném).

Hodc:

Luu lwong (m?*/ndam) = PLU theo don vi dich vu (m?/don vi dich vu) x
Quy mo dich vu (sé lugng/nam).

*Quy mo dich vu : dugc tinh béng ) nguoi (déi v6i hoat dong thuong mai,

nha hang, du lich), sé phong (d6i v&i hoat dong khéach san), s6 giudng bénh
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(d6i v6i bénh vién), s lugng, chung loai phuong tién, khoang cach tuyén

duong van chuyén (d6i véi hoat dong giao thong).

Trong bai tdp nay, chiing ta sir dung cong thirc:

- Nudc thai cua tirng nganh thuong mai; nha hang, khach san, du lich;
giao thong van tai (m3/ndm) = Hé sé nude thai theo gid tri san xuat cta
timg nganh (m3/triéu dong) x Gia tri san xuit ting nganh (triéu
dong/nam).

- Nudc thai nganh y té (m3/nam) = Hé s6 nudce thai nganh y té (lit/giudng
bénh/ngay dém) x S6 giwdong bénh x 365 x 1073

2. Hé 56 phat thai:

Béng 3-11: Hé sb phat thai ciia cic nganh dich vu

PLU PLU
Nganh ) . Nganh )
(m*/triéu dong) (lit/givong/ngay)

Thwong mai 0.291 Y té
Nha hang, khach )

] 0.785 + Bénh vién 473
san, du lich
Giao thong van tai 0.323 + Tram xa 280
Dich vu khac 0.785

Ngudn: Quyét dinh 88/QD-UBND Tinh Binh Duong.
3. Tai lwong 6 nhiém:
a) Poi voi nganh dich vu

Tai luong 6 nhiém tir nganh dich vu duoc tinh dya vao néng do chat thai
trong nudc thai sinh hoat do nuéc thai trong nganh dich vu cha yéu 13 nuée
thai sinh hoat, va dugc tinh theo nude thai sinh hoat sau bé tu hoai theo cac

thong sb trong Bang 3-4 va Bang 3-5.
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- Tai luong tir nuwéc thai nganh dich vu (tin/nim) = Nong do chat thai
(mg/l) x Luu lwong nude thai nganh dich vu (m3/ ndm) x 10°°.
*Luu lwong nudc thai dich vu: L?iy tr chi thi téng luu lugng nudc thai theo

linh vuc dich vu.
b) Bdi v6i nganh y té

i) Tdai lwong 6 nhiém tir mude thdi y té dwoc xie Iy theo QCVN
28:2010/BTNMT:

- Tai lugng céac chat 6 nhiém trong nude thai tir linh vyuc y té (tin/nam)
sau xur ly dat QCVN 28:2010/BTNMT = Luu lugng nudc thai tir linh
vuc y t& (m*/ngay) x 365 ngay/nam x Nong do chit 6 nhiém (QCVN
28:2010/BTNMT)/1000.

Bang 3-12: Gia tri giéi han cic thong s6 6 nhiém theo
QCVN 28:2010/BTNMT

5 Nong d¢
Thong so Pon vi
CotA CotB

BOD:s (20°C) mg/l 30 50
COD mg/l 50 100
NH;" (N) mg/1 5 10
NO; (N) mg/1 30 50
PO4* (P) mg/l 6 10

Ngudn: QCVN 28:2010/BTNMT Quy chuan k¥ thuat quéc gia vé nudc thai y
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3.3.3.5 Tii lrong 6 nhiém tir nguén dién

Phuong phap nay sir dung dé udc tinh tai lugng dong gop tir dién tich

str dung dat va dong chay tran tu nhién. Tai luong ctia mdi loai dugc tinh theo

hé s6 chay tran. Dién tich cac khu vuc duoc tinh theo ban d sir dung dat chong

16p véi ban d6 luu vure va ban do ranh gi6i hanh chinh.

1. Tai lwong 6 nhiém:

Tai luong 6 nhiém (tan/nim) = Hé s6 dong chay tran (tin/ha/nim) x
Dién tich dat (ha)/1000.

2. Hé s6 chay tran:

Bang 3-13: Hé s6 chay tran cia ting loai hinh st dung dat

‘ BOD COD T-N T-P
St dung dat
(kg/ha/mam) | (kg/ha/mam) | (kg/ha/ndm) | (kg/ha/nam)

Nong nghiép" 16.8 30.2 17.9 1.1
Rung? 72.8 131.0 4.4 0.3
Dat chuyén dyng® 60.4 108.7 10.6 23
Pit ¢ (dong chay mit

. (dong chay m3 56 100.8 9 22
do thi)®
Thuy san® 90 162.0 12.6

Nguén:

(1) Co quan Bao vé Moi truong Hoa Ky (USA-EPA);
(2) Hiép hoi cong trinh xur Iy nudce thai Nhat Ban (JSWA) ;

(3) Bo NN&PTNT.
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3.3.4 Buéc 4: Uéc tinh tai lwong 6 nhiém theo tirng tiéu luu vuwe, tirng

nganh
3.3.4.1 Tinh toin tdi lrong é6 nhiém theo tirng tiéu lru vurc

Ty 1& phan tram dién tich timg tiéu luu vuc trén mot don vi hanh chinh
tinh toan trong budc 2, muc 3.3.2, 13 co so dé thuc hién bude chuyén doi nay.
Céc két qua tinh toan tai lugng 6 nhiém trong budc 3 bén trén duoc tinh theo
cac don vi hanh chinh cip huyén. Cac gid tri nay sau d6 duoc nhan voi ty 16
phan tram dién tich mdi tiéu luu vuc dé udc tinh tai lugng 6 nhiém phat sinh
tir ting tiéu luu vuc. Két qua sau khi tinh toan trong Excel dugc trinh bay trén
ban d6 QGIS.

3.3.4.2 Tao biéu dé Stacked Column két qui tinh todn tii hrong 6

nhiém theo tirng nginh

Céc két qua trong Excel ¢ thé dugc tinh cho ting nganh, va tao ban do
cot Stacked Column dé hién thi két qua phan trim déng gop cta timg nganh
trong ting tiéu luu vuc. Cac két qua sau khi tinh toan co thé tao thanh biéu do
tai luong nhu o duéi ddy. Cac biéu do nay gitp xac dinh ngudn dong gop tai

lugng cua ting tiéu luu vue mot cach dé dang.

Céch thirc tao biéu d6 cot ¢ thé tham khao trong huéng dan sir dung
Excel cua Microsoft:

http://www.microsofttraining.net/b/how-to-split-a-stacked-chart-in-excel/

Budce 1: Chon khoang dir li¢u “Data range”.

2. Budc 2: Chon loai ban d6 “Chart type”, tity chon ban db “Chart options”
1a “Clustered Column” trong phan Insert.

3. Budc 3: Sau d6 trong phan thiét ké “Design”, chon chinh stra loai biéu do
“Change Chart Type”.
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4. Budc 4: Trong cira s6 chinh stra loai biéu d6 “Change Chart Type” chon

biéu d6 cot “Stacked Column” nhu duéi day.

il

Change Maove

Chart Type  Chart
Type Location

Change Chart Type
7 | [Recommended charts | A1 charts |
& Recent ’—‘ |—| - | J
Templates hﬂ”] ‘.B.H. !.T'Z_.F. ﬂm Lgﬂ : [
b Coturnn "
e Line Stacked Column
@ Pie Spgionai weaey
Foere ]
E BEI’ oer
ouer
@ Area oy
|_ H Y (Scatter) iz
Lﬁ_ﬁ_ﬁ_ Stock % 1
@ Surface ahst slas @MW T

Hinh 3-17: Chon biéu dd - Stacked Column

Bay gio chung ta da c6 két qua biéu do cot“Stacked Column” thé hién

s dong gop cua cac ngudn 6 nhidm vao tong tai lwong cia ting tiéu luu vuec.
3.3.4.3 Duwa két qui tinh trong Excel vio QGIS

Sau khi tinh tai luong 6 nhiém cua mdi tiéu luu vue, ban ¢ thé tao ban
d6 hién thi két qua tinh toan trén GIS bang cach lién két dir liéu tir Excel vao
dir liéu shapefile theo cac budc sau day:

- Bam chu6t phai vao 16p shapefile.

- Chon Thugc tinh “Properties”.
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- Chon nhap dir liéu qua 1énh “Join”. Pau tién bam nut mau xanh 14 +
ph?m bén trai dudi cira s6, va cira s6 mdi dé thém dit liéu sé hién 1én.

- Nhin “Add Vector Join”. Chon file excel dit liéu tai luong, va biéu
sheet tuong ung.

- File lién két Join s& lién két trudng bang biéu trong file Excel vao bang
thugc tinh trong shapefile.

e

RN = I e B30 v BED AP AOME) BIMR F-BR-3D) Wetlkh FORSLAED A0
h@ et L kS el AR A0RBLAHPPRPRAAR A -B-2-REEI = o

Ty * mseam I - e ‘:.._-' izt = 48

e 50
Mﬂﬂ’.;n.:.a.a..i.

L vk & .

=] il DN distict riverbaaini?
= = : VM ot BN
A L.B.] o [wm=m

1 SubRBID PollutionlLoad IM"-"

2 Q 10000 o

<) 1 2000 el

4 2 5000 Im"f»fm s

I—I | VN imt
5
6

Layer Properties - COM_GDB_GISADMIN_COM_Political_CouncilDistricts | Joins ?

[3sinieyer ion i [rapetres [uemory cahe et [rometts

onbre e [ et -
Jon feld $ T -
U —— - T -

X Cache jom layer in virtual memery
et atwknte index on o fiel

P Choose mhich fiekde are joned

P Custom fied name prefix

Hinh 3-19: Nhap dir liéu thudc tinh Properities thong qua I¢nh Join
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[ RGTSL 1A 15 Toven - DN b ] ; oo
TOTIMG BED B AVID HEE TIFCAR ADNO) SAMR T-BA-AD) WeOM TOENGH ANRH
BREROR 0B rHPPALAC Qe -H-4-GE0EY =~ B i~ H
4 /IBR R~ 0 "mastat & A
LT -

¢ AwYLyERO

3n 2 1 wepi
_ i pH b |
= ] |
= x [ s
W Iluﬂ
=
| Bask

p | Unisnad dats traming

DomgbaiPPA-project
DongMai_ Riverbasin mivasi May 2018 -
VNN sdml e

Hinh 3-20: Két qua ban do tai lugng 6 nhiém

3.3.4.4 Xic dinh khu virc hogc nganh nghé cé lrong x4 thii chit é

nhiém cao

Str dung bang bic¢u va ban do phan tich tai lugng 6 nhiem, cac nganh xa
thai cao ra song suoi co6 theé dugc xac dinh. Diéu nay dong gop vao viéc xac

dinh duoc cac bién phap xir 1y phu hop ddi véi timg luu vuc
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Ty |é Tai lwong tir BOD

Sinh hoat:  54%
Céng nghiép 18%
Chan nuéi: 14%
Noéng nghiép 3%
Do thi: 3%
Rirng: 6%

|le1as§: Blivestock  DUrban

BOO Poluion Load (v3'day]

Hinh 3-21: Minh hoa vé ban d6 tai luong 6 nhiém thé hién

vi tri khu vuc x4 thai cao va cac nganh xa thai trong diém
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CHUCNG 4 - MO HINH MO PHONG
CHAT LUCNG NUGIC

Két qua Chuong 3 cho két qua 1a gia tri tai luong 6 nhiém phat sinh tai
nguén trong tirng don vi hanh chinh, va trén tirng don vi dién tich tiéu luu vuc.
Céc gia tri ndy sau d6 dugc nhan voi hé sb chay tran dé udce tinh tir tai luong
6 nhiém tai ngudn va tai luong con lai chay ra song. Trong tai liéu hudéng dan
nay, chi c6 ngudn 6 nhiém céng nghiép duoc xac dinh 13 ngudn diém va cé vi
tri xa thai vao song cu thé. Cac nguén sinh hoat, chan nuoi, tréng trot, dich vu,
duoc xac dinh 1a nguén dién va duoc gia dinh néu nam trong cung mot tiéu
lwu vue thi s& phan bd déu trong dién tich tiéu luu vic. Nong do trung binh
cac chat 6 nhiém tir ngudn duoc tinh bang tong tai lugng tat ca cac ngudn chia
cho tong dung tich nudc x4 thai dugc wée tinh chay dén doan song thu nudce
ctia tiéu luu vue d6. Nong do trung binh ngudn diém, hay ngudn dién sau tinh
toan duge dua vao cac mo hinh chat luong nudc tai cac biéu dit liéu nguén
diém hay dit liéu ngudn dién duoc tich hop sin trong mé hinh. Hai mé hinh
duoc su dung trong Dy an thi diém 1a QUAL2K cho luu vyc song Cau, va
MIKE 11 cho Iuu vuc hé théng song Déng Nai. Boan luu vuc song Cau duogc
lya chon it bi anh hudng boi triéu, do vay vi¢c xay dung mo hinh thay luc la
khong can thiét dé tiét kiém chi phi. M6 hinh chat luong nuéc QUAL2K duoc
lya chon cho khu vuc nay. Nguoc lai, luu vuc hé théng song Déng Nai bi anh
huong manh béi thuy triéu, mo hinh dong luc hoc MIKE 11 dugc Iya chon dé

tinh strc chiu tai cho luu vuec.
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4.1 XAY DUNG MO HINH CHAT LUQNG NUOC

4.1.1 Quy trinh md phéng chit lwong nuwéc

, <—| DPéc trung ctia song l
1. Lya chon mé hinh m6 phong chat

lugng nude <—| Tinh toan tai luong 6 nhiém I

<—| Dir liéu san c6 I

4—| Muc dich md phong I

v

Diéu kién bién dau vao (dong chay, dir lidu

<+— L. N
khi tuong, tai lugng 6 nhiém, v.v...)

2. Md phong hién trang trong mot

nam hodc mot giai doan

Dir liéu quan tric phuc vu hi¢u chinh

(lwu lrong va ndng d6 chét gay 6 nhiém)

Kiém ching mé hinh

A

. biéu kién bién du vao trong tuong lai
3.Dy bao chit lugng nude khi ap ' £ ong
dung céc kich ban giam thiéu, hoac

¢ } : (dong chay, dir liéu khi tugng, tai luong 6
cac ké hoach phat trién tuong lai

nhiém, v.v...)

So dd 4-1: Quy trinh xay dung mé hinh mé phong chét luong nudc

Tuong ty nhu nghién ctru vé luu lwong dong chay, nghién ctru vé cht
lugng nude cling dugc xem xét theo hai goc do: phuong trinh bao toan vat

chét don gian, va mé hinh chat luong nudc phie hop.

4.1.2 Phuong trinh bao toan vat chat khong tinh kha niing tw 1am sach

Phuong phap st dung phuong trinh bao toan vat chat di voi doan song
khong anh huong thiy triéu duge quy dinh chi tiét trong Thong tu sd
76/2017/TT-BTNMT ngay 29/12/2017 ctia B Tai nguyén va Mbi truong vé
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quy dinh danh gia kha nang tiép nhan nudc thai, strc chiu tai ciia nguén nudce
song, ho. Chat luong nudc tiéu chudn sir dung trong danh gia dugc xac dinh
theo cac muc ti€u st dung nude hién hanh (xem Muc 5.2.1).

4.1.3 Phwong phip mé hinh c6 tinh dén kha ning tw lam sach

Nudc thai dua vao sdng dugce 1am sach thong qua hai qua trinh chinh
(Ngudn: Whitehead, P. G., & Lack, T., Khuéch tan va tw lam sach chdt gdy é
nhiém trong hé thong nwde mdt. Tap chi Ky thuat Thay vin Unesco (Tép. 23).
UNESCO. 1982):

- Qud trinh vat Iy: Chét gy 6 nhiém dua vao séng, tir ngudn diém hay
nguon dién, déu tuan theo qua trinh lan truyén chat do cic chuyén dong ngiu
nhién cta cac phén tir trong nguodn tiép nhén, thong qua sy truyén tai, khuéch
tan, pha loang. Qua trinh nay dugoc mo phong dua trén Pinh luat Fick (1855),
va dugc 4ap dung trong module AD ctia phan mém MIKE 11.

- Qud trinh sinh héa: Chat thai hiru co duge phan hity qua qué trinh ho
hép ctia vi sinh vat va bién d6i thanh cac san phém on dinh, nhu CO», H0,
PO4* va NOs". Nudc dugc “lam sach” theo nghia 13 giam ndng do chat 6 nhiém.
Qua trinh tu 1am sach duogc nghién ctru dau tién boi Streeter va Phelps (1925).
Qua trinh nay lién quan mat thiét voi ham lugng oxy hoa tan trong nudc, trong
do, su can bang oxy 1a két qua ctia hai qua trinh: qua trinh khir oxy trong nudc,
va qua trinh trao d6i khi qua mit thoang. Hai qua trinh nay duoc thé hién bang
hang s ki va k, trong phuong trinh. Phuong trinh Streeter Phelps duoc tmg
dung trong md hinh chit lugng nuéc QUAL2K dé tinh anh hudng cua sy tu
lam sach trong song (Nguén: Chapra, S.C., Pelletier, G.J. and Tao, H.,
QUAL2K: Mé hinh mé phéng chdt lrong niwde séng suéi, Phién ban 2.11: Tai
liéu va hirdng dan sir dung. Khoa Xay dung va Ky thuat moi truong. Pai hoc
Tufts, Medford, MA, Hoa Ky. 2008.).
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Céc qua trinh vat ly va sinh hoa néu trén dugc tich hop vao cac mo hinh

chét luong nude, st dung phuong trinh bao ton khéi luong.
1. Mé hinh QUAL2K dp dung cho luu viee séng Cau:

Phuong trinh can bang vat chat d6i voi mot chat gay 6 nhiém trong mot

doan song nhu sau:

dc, . : i E E W,

i=& x—l_gcf_Qa”‘ ¢, +—= (Cx—l_cf)"'_:(cm_cf)"' -+,

dt Vi Vi Vi Vi Vi Vi
Trong do:

c¢i=1andng do chit can tinh trong doan song thtr i [g/m3 hodc mg/m?];
¢ = thoi gian [ngay];

E’; = hé s6 khuéch tan cua chat giy 6 nhiém trong doan song thir i
[m?/ngay];

0; = luu luong dong chay trong doan i [m*/ngay];

Vi = thé tich dong chay trong doan i [m?];

W= tai luong chat gdy 6 nhiém do vao doan i [g/ngay hodc mg/ngay];
S; = ngudn tu sinh hay ti hoai ctia chit gdy 6 nhiém do phan tng hoa

hoc va chuyén hoa vt chat [g/m3/ngdy hodc mg/m3/ngay].
2. M6 hinh MIKE 11 iing dung trong leu viee hé théng séng Pong Nai:

Phuong trinh mét chiéu (gia dinh sy x4o tron hoan toan theo phuong

thang dmg va phuong ngang) vé bao toan khéi lugng cia mot chat 1a:

OAC (;E_)C_ ;(JDQ)
ot ox ox

— | = —AKC+ C,q
ox -
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Trong do:

C: nong do chat [kg/m3]; C>: ndng do chit gay 6 nhiém tir
D: hé s6 khuéch tan; ngudn thai [kg/m3];

A: dién tich mat ct ngang Q: luu lugng dong chay [m?/s];
[m?]; ¢: luu lugng dong gia nhap trén
K: hé sb phan hay; mot don vi chiéu dai séng [m?/s];
x: khoang cach [m]; t: thoi gian [s].

4.2 THIET LAP MO HINH QUAL2K

4.2.1 Cac hop phin co sé trong QUAL2K

Mb hinh chét lugng nuéc QUAL2K dugc xay dung tich hop trong MS
Excel, dung ngdn ngii: Cong cu Visual Basic( VBA), bao gém cac biéu dit lidu

chinh nhu sau:

= “QUAL2K” Biéu thiét lap file dir liéu dau vao va cac diéu kién tinh
toan.

»  “Headwater” Biéu thiét lap diéu kién bién thuong ngué)n, vi du nhu luu
luong dong vao.

»  “Diffuse Sources” Biéu thiét 1ap dir licu ngué)n thai dang phan tan.

»  “Point Sources” Biéu thiét lap dir licu ngu(‘A)n thai dang diém.

=  “Rates” Biéu cic thong sd tinh toan chit luong nudc.

»  “Reach” Biéu thiét 1ap cac diéu kién thuy luc trong song, vi du nhu do

doc long song, mat cat, v.v...
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Mau sic cac biéu trong file Excel QUAL2K c6 céc gia tri tuong tng sau.

Sheet Light blue -~ Mau xanh ngoc - dir liéu chung dau vao mé hinh.

Sheet Yellow ------ Mau vang nhat - dit liéu quan trac dau vao.
Sheet Green ------ Mauxanh1a - két qua dit lidu tinh toan.
Sheet Red -------- Mau tim hdng - két qua dd thi doc song.

Sheet Dark blue -~ Mau xanh da troi - dit liéu két qua chudi thoi gian.

Trudc khi tinh toan, tén t€p va vi tri luu file dugc xac dinh.

1. Nhap tén tap tin trong “Saved file name” trong biéu QUAL2K.
2. Nhap vao thu muc luu trit trong “Directory where file saved”
trong biéu QUAL2K.

3. Dé bat dau tinh toan mo hinh QUAL2K, hay nhap vao nit “Run
Fortran” trong biéu QUAL2K.

Tép thuc thi, g2kfortran2 12.exe, can duoc luu trong cing mot thu myc
véi file dir lidu lam viéc. Sao chép tir dia CD vé may tinh trudc khi tién hanh
cac budc hudng dan, sao chép file “q2kfortran2 12.exe” cuing mot thu muc

vé6i tép thuc thi “*.exe”ctia mo hinh du an dé bat dau chay mé hinh.
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QUALZK FORTRAN

Stream Water Quality Model

Steve Chapra, Hua Tao and Greg Pelletier
Version 2.1261

1. Ténsing. |
2, Tén tip file hni triv, Tén it tity chon. I

3. Bwong din dén thir mpe lru khi tinh
todi.

Khi tiucn md mit file ob sin, an vho
Open Old iy, va tim file m hinh muda tink
File tedi ob dudd g2k
Run Y |KHb&mdnymbl'll.u\in I
Fortran
2,
Ma hinh chay nhur hinh dudi.

|6.Bn\ie!higl|l=liénlhhlo'n. [

lS.Buviungrmwbuliﬁloh |

[mmm«mw:m I

Sau khi két thic, cira 56 tigp
theomd ra, Saudd, &n "OK" .

7. Bira vao bende this gan tink tom, N
2 18§ 3y ra trong qud trink tink. g trj
burdc thivi gan nhé hom 58 drge dim vio,

&, Bwra vo khoang thisi gian tink toin cn 2
thide & dim bdo tinh dn dinh. d) v o s stetes

=1

Tiéptheo, clra 58 dudi hién
hi. Chon con séng mudn hién
hj va 3n "OK".

B L

] oms | o= |

Hinh 4-1: Giao dién biéu QUAL2K
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4.2.2 Thiét 1ap diéu kién bién thiy lwc trong QUAL2K

—

Headwater

Hinh 4-2: Mang luéi song Cau dugc thiét 1ap trong QUAL2K

— Thiét 1ap mang ludi va cac diéu kién bién ctia mé hinh thiy luc:
1. Lya chon dong chinh va cac nhanh phu (7 nhanh phu cip 1).
2. Lya chon cac thoi doan tinh toan: 03-09/11-2014.
3. Chuén bi céc s6 liéu du vao tir quan tric (Idy sb liéu tir md hinh
mua dong chay SWAT).
— Phan tich d6 nhay cac tham sb ciia mé hinh thuy luc:

Hé s6 Manning/Quan hé Q-H, hinh hoc mit cit (Chwong 1).
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— Thuc hanh:
1. Str dung file QUAL2K model VN xls thay d6i hé s6 Manning va
danh gia két qua.
2. St dung file QUAL2K model VN.xls thay d6i hinh hoc mat cat
va danh gia két qua.

— Hié¢u chinh md hinh thuy lyec:

1. Thay d6i gia tri hé s6 Manning dé dat dugc két qua phu hop nhét,
xem xét mot trong cac tiéu chi danh gia trong Bang 4-1: Hé s6 Nash-
Sutcliffe - E (NSE), Hé s R2, Sai s6 trung binh (RMSE); va sai phan

cua tap dir liéu (RSR) duoc mo ta trong cong thirc dudi day.

2. St dung Excel dé danh gia két qua quan tric va két qua moé hinh &
tram Gia Bay, va két qua thu duoc tir mo hinh SWAT dé lay gia tri
pht hop nhéat cho mé hinh QUAL2K mé phong dong chay song Cau.

2
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Performance
Rating RSR NSE
Very good 0.00 < RSR < 0.50 0.75 < NSE < 1.00
Good 0.50 < RSR < 0.60 0.65 < NSE<0.75
Satisfactory 0.60 < RSR < 0.70 0.50 < NSE < 0.65
Unsatisfactory RSR > 0.70 NSE < 0.50

Béang 4-1: Céc tiéu chi st dung danh gia mo hinh thuy luc
4.2.3 Van dung két qua mé hinh chit lrong nuwéc QUAL2K
a) Cdc két qua mé phong trong QUAL2K

Két qua mo phong dong chay va chat lugng nude doc song thé hién trong

cac bieu mau hong tim.

SongCau (3/11/2014) Mainstem

18
A
16
14
12
10
8
6
4
2
0
250 200 150 100 50 0
— CBODf (mgO2/L) B CBODf(mgO2/L) data — -CBODf(mgO2/L) Min
— -CBODf (mgO2/L) Max < MinM3 CBODf-data A MaxM3 CBODf-data

Hinh 4-3: Dién bién thong s6 BOD doc song Cau

* Puong lién 1a két qua mo hinh. O mau den 14 gia tri quan tric.
* “MinM3” va “MaxM3” 1a gia tri toi da, va ti thiéu ciia gia tri trung binh théng

trong khoang thoi gian tur 2010-2015.
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b) Thiét ldp diF liéu nguon thai dang diém va dang dién trong QUAL2K

Dit liéu chat luong nude dau vao ciia mod hinh QUAL2K duoc thiét 1ap

trong Bicu cac dir li¢u nguon thai dang dién “Diffuse Sources”, hodc Biéu cac

dwr liéu nguon thai dang diém “Point Sources”.

A B < ] E F i 3 1 i
1 QUALZK
2 Etraam Walar Quality Model
3 SongCaw (FT1207 SpenLid i,
il - Flls Fartran
4 Point Sowrac Datar _ —
5 |
3
i
a8
" A = :
10 Hnang Van T Fapes JEC o Malsren 16167 n.ann 3000 ann 1700am nan
17 Gao fgan Thermo-Fower PlantGaa Mgan Th 1 Mainstem headwvater Rl LAG| . doy AL 10 AR Ly
12 Hep ThiTah kdistiial Cluster 1 Maiisaten Bassdusatin 313 AN, . Jo.0n a0 wan
13 Dal Lam Villages for wWine Brewery 0 Mainstem neadwater il [T i ETT] o X
14 _Sulid wosts iastsnenl fesiive of Vin H Sraiy) 1 M S5 000, 1 3000 D00 wan
15 Tho Ha Crate Village DUMainstem headwater GIAG T [ 30,00 [ ol
16 Van Craft Villags 0 Rlsi 4203 0O00D] . 000 A0 000
17 Wglaeera DapCau Shant Glazs J3C {Outkr 4 & Malnarom headware 4381 o.0000 ¥ 3000 o o.an
10 Viglacara DapCau Shast Glazs JSC {Outlst 2§ L Mminstsm hasdustsr BT _Cdong| 0000k A0 LA LLTE
1% Hiirg Phat Urban Envianment Compary Linl 1 Al TE By 411 n.ann LIS 3000 ann nan
20 VW Enviranment Company Lemitzd & Mainztem neadwater 20011 (YT X FT) [ (X
3
28
23
24
25
v - [BERSREEERN| cornizoem | wangaem gTemcoesmo | mgomm wgamer  wlamens seoum | mkic. o oo B
L e 3 - | +

Hinh 4-4: Pua dir liéu ngudn diém va ngudn dién vao QUAL2K
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4.2.4 Xem xét két quaz mé hinh QUAL2K
a) Chay mo hinh
An vao nat “Run Fortran” trong biéu “QUAL2K” mau xanh ngoc.

4 A | B
1 | QUALZK FORTRAN

2 | Stream Water Quality Model

3 | Steve Chapra, Hua Tao and Greg Pelletier
4 | Version 2.12b1

bl

Hinh 4-5: Chay mo6 hinh - Run Fortran
b) Hién thi két qua

Két qua dit liéu sé xem trong biéu mau xanh lyc “WQ Plot Data”, nhu
Hinh 4-3.

¢) Pdnh gid két qua

So sanh két qua mé hinh QUAL2K séng Cau véi QCVN 08-
MT:2015/BTNMT Quy chuén k¥ thuat qudc gia vé chat luong nuéc mat, tai

diém can danh gia.
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4.3 THIET LAP MO HINH MIKE 11

4.3.1 Cac hop phan co sé trong MIKE 11

Mo hinh chét lugng nudc trong MIKE 11 bao gom céc file sau:

« Thong sé Tai khuyéch tan: AD parameter file *.AD11 ADparameter
* Chinh stra bién: Boundary editor *.BND11 Boundary

« Chinh stra mt cat: Cross-section editor * XNSI1 Crossection

« Thong s6 Thuy dong luc: HD parameter file *. HD11 HDparameter
« Chinh stra Hé thdng song sudi: Network editor * NWK11 Network

« File két qua: Result files * RES11 Result

« Chinh stra thiét 1ap mo6 phong: Simulation editor *.SIM11 | | Simulaticn

« File dit liéu chudi thoi gian: Time series files *.DFS0 Tailieu

= “AD Parameters” Thong s6 Tai khuyéch tan bao gom thong tin vé cac
thong sb chét luong nude, vi du nhu hé sé phan hay.

= “Boundary data” Di liéu bién bao gdm thong tin vé bién luu luong
thuong ngudn, bién muc nudc ha ngudn, bién dong vao cac song
nhanh, cac co so khai thac sir dung nude, vi du nhu cac co s san xudt
cong nghiép, va cac ngudn xa thai.

= “Cross-sections” Dir liu mit cit bao gém cac thong tin vé mit cit
song.

= “HD Parameters” Thong s6 Thuy dong luc bao gdm céc thong sb thuy
luc, vi du nhu hé sé nham Manning.

= “Network” Dit liéu mang ludi song sudi va cac cong trinh thay lyc trén
song, vi du nhu dép chan nudc.

= “Results” Dit liéu két qua tinh toan.

= “Simulation editor*.SIM11” Diéu kién can thiét 1ap cho mé phong.
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4.3.2 S6 hoa h¢ thong song tir file anh
4.3.2.1 Khoidong mo hinh

Mo ban d6 Google Earth, chon doan song Sai Gon nhu trén hinh. File
anh Google Earth nay dugc Iuu trong Chuong 4 cua dia CD.

1255000

1230000

1245000

1240000

1232000

1230000

1225000

1220000

1215000

1210000

1205000

1200000

1185000

1190000

1185000

1180000

1173000

T T T T T
640000 660000 680000 700000 720000

Hinh 4-6: S6 hoa mang ludi séng tir anh vé tinh Google

1. Budc 1: Khoi dong MIKE ZERO va tao mot file MIKE 11

simulation file.

Chon Hydrodynamic Model va thiét 1ap ché do chay thanh unsteady.
Luu file trong thu muc Project Model va dat tén, trong bai thyc hanh nay la:

“SaiGon_base.sim11”.

-113-



MO HINH MO PHONG CHAT LUO'NG NU'OC

= MIKE Zero - [$aiGon_base.sim11]
# File Edt view Window Help

_|| DEH =20 &%

o=

= X

Modelz

Hydradynanic

Advection-Dispergion

Encroachment

Sediment transport

ECL

Rainfal-Funaoff

Simulation Mode

(&) Unsteady
O Quasi steady A55 default

0% | |

Ready

¥ = 6443014 v = 1245146.9

Hinh 4-7: Giao dién m6 hinh MIKE 11

2. Buédc 2: Tao file mang luéi song MIKE 11 network file.

Bang tiép theo hién thi dé chon hé toa d6. Chung ta sir dung hé quy chiéu

WGS_1984 UTM Zone 48N:

r

Geographical Area Coordinates

Area Coordinates

u: w : :
Min coords: | 550000 | 1140000 | Cancel
Max coords: | BO0000 | 1325000

tap Projection

'

Type: \WGS_1984_UTM_Zane_48M

]

Hinh 4-8: Thiét 1ap dién tich va hé toa do cho file song sudi méi
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3. Budc 3: Quan 1y cac 16p nén:

Dbé quan ly cac 16p nén, mé menu Layers >Add/Remove... va nhap céac

file sau:

— Background image file: “1.jpg”
— Shape file: “Son