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Tém tit: Phdn bé nguén nude la mét trong nhitng két qud quan trong cia quy hoach tai nguyén
nuwoc luu vuce song, dac biét trong béi canh tinh trang canh tranh, khan hiém, 6 nhiém ngu&n nuwoc
dang ngay cang gia tang ¢ nhiéu noi. Bé xdc dinh dwoc lwong nudce c6 thé phin bé cdn phdi tinh
todn nhiéu thanh phan tai nguyén nude, tuy nhién dé hiéu dwoc nhitng tinh todn phirc tap nay la
twong doi khé khan, ddc biét la cac doi twong sir dung miede khong cé kién thirc chuyén nganh. Do
dé phdan mém PB-BGKC duwoc phat trién dé cung cdp cho nguweoi sie dung mot cdi nhin triee quan, dé
hiéu vé cdc ddc trung tai nguyén nudc trén mét leu viee séng ciing nhw lwong nude cde déi twong
diing nude cé thé sir dung dwoc dé c6 dwoe mot luu vuee séng phat trién bén viing. Phan mém PB-
BGKC duoc phdt trién thir nghiém trén luu viee séng Bang Giang - Ky Cing, la mét nguon nude
séng cé vai tro quan trong trong phdt trién kinh té - xa héi cua ba tinh Bdc Kan, Cao Bang, va

Lang Son.

Tir khéa: Bang Giang - Ky Cung, PB-BGKC, phan b6 ngudn nudc

1. PAT VAN PE

Quan 1y tét tai nguyén nude 1a yéu té quan
trong dé duy tri sy bén viing cua kinh té va phat
trién con ngudi ciing nhu duy tri duoc su 6n
dinh ctia h¢ sinh thai xa hdi ma con nguoi la
mdt phan trong d6 (Garcia et al., 2016). Tuy
nhién day 1a vin dé phirc tap vi tai nguyén nudc
khong duoc phan bd déu theo khong gian va
thoi gian. Sau khi Luat tai nguyén nudc nam
2012 (Qudc hdi, 2012) va Thong tu 42 - quy
dinh ki thuat 1ap quy hoach tai nguyén nudc (Bo
TNMT, 2015) dua vao hi¢u luc, nhiém vu quy
hoach tai nguyén nudc ngay cang dugc quan
tdm & nudc ta. Nhidu hé théng song 16n da va
dang xay dung cac du an quy hoach tai nguyén
nude nhu song Hong - Thai Binh, song Bang
Giang - Ky Cung, song Ciru Long. Mot trong
nhitng yéu t6 anh huong dén thanh cong cua
quy hoach tai nguyén nudc la cong tac tuyén
truyén két qua quy hoach t6i cac bén lién quan
va nguoi dan trong vung quy hoach mot cach

' Trung tam Quy hoach va Diéu tra ti nguyén nude quoc gia
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nhanh va hiéu qua nhat. Trén thé gidi, xu huéng
sir dung phan mém va cong nghé thong tin trinh
dién hoic mo phong két qua quy hoach dé nang
cao hi€u qua trong viéc quan ly tai nguyén nudc
dang ngay cang phd bién. WaterSim phat trién
boi Pai hoc Arizona State (WaterSim, 2014) véi
muc dich tinh toan dwa ra chi sd phat trién bén
vitng cta tai nguyén nuéc dua trén 5 chi sb
nuéc dudi dat, cac yéu td lién quan dén méi
trudng, san xuat nong nghiép, sir dung nude, va
tbc d0 gia ting dan sd. Phin mém Simbasin
dugc phat trién dé moé hinh héa cac quan hé
phure hop trén luu vuc song Magdalena - Cauca,
Colombia (Craven et al., 2017). SERVIR-
MEKONG (2016) gan day dang phat trién phan
mém WEB-WASP trén nén tang online thé hién
cac kich ban kiém ké nudc cho séng Ca Viét
Nam dé xac dinh lwong nuéc st dung va cung
cap hd tro cho hé thong ra quyét dinh.

O nudc ta ciing dd c6 mot sd nghién ciru xay
dung cong cu hd trg cho cong tac quan ly tai
nguyén nudc trén séong Ca (Hoang Minh Tuyén,
2006), Vu Gia — Thu Bon (Nguyén Tung Phong,
2013). C6 thé thay rang trinh dién cac két qua

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 61 (6/2018) 45



quy hoach tai nguyén nudc mdt cach sinh dong,
tryc quan cho nhiéu d6i tuong st dung la mot
huéng nghién ctu duoc chu y gan day. Do d6
bai bao nay gidi thiéu phan mém trinh dién két
qua phan bd ngudn nude, mot trong nhitng két
qua quan trong cua quy hoach tai nguyén nudc,
ap dung thtr nghiém cho Ivu vuc song Bang
Giang — Ky Cung.

2. KHU VUC NGHIEN CUU

Bing Giang - Ky Cung (10.847 km?) 1a mot
trong 10 hé théng song 16n ¢ vi tri ddc biét
quan trong cua nudc ta. Luu vuc song trai dai tur
21°19°N - 23°08’N , 105°52’E - 107°21’E, qua
3 tinh: Cao Béng, Lang Son va Bic Kan cua
Viét Nam va 1a dong song qudc té giira Viét
Nam va Trung Qubc (Hinh 1).

Ngudn nude song Bang Giang — Ky Cung ¢o
vai trd quan trong trong phat trién kinh té - xa
hdi cua céc tinh trong luu vuc, cing ¢d an ninh
trat tu x4 hoi ving bién gidi, o6n dinh dan cu va
x0a do6i gidm nghéo cho ndng dan cac huyén
vung ndti va vung gidp bién gioi (NAWAPI,
2014). Tong luong tai nguyén nude trén luu vuc
song Bing Giang - Ky Cung 1a 10,99 ty n’,
trong do lugng nudc mat la 8,2 ty m’ chiém
74% téng lwong nude toan luu vuce, lugng nude
dudi dat 1a 2,79 ty m’, chiém 26% téng lugng
nuoc toan luu vuc (NAWAPI, 2018a).
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Hinh 1. Ban d6 thé hién ranh giéi pham vi
cac diém phan bé

Duya trén dinh hudng phat trién kinh té - xa
hoi trong luu vire séng Bang Giang - Ky Cung,
nhu cau nuée duge du bao tang tur 628 tri¢u m’
nam 2015 1én 1140 triéu m® nim 2035 (ting 1,8
lan), trong d6 nong nghiép 1a nganh sir dung
nude chi yéu cia luu vyc song Bang Giang -
Ky Cung. Nhu cau nudc cho ndng nghiép trong
nam 2015 13 495,49 triéu m’, dwoc du bio ting
1én 684,74 triéu m’ vao nidm 2025 va 897,5 triéu
m’ ndm 2035 (NAWAPI, 2018b).

Bang 1. Thong tin cic diém phan b6 trong luu vure song Bing Giang — Ky Cung

A <X n Dién tich
Luu vuc Ki hi¢u Ti€u luu vuc song (km?)
Minh Khai MK LVS Minh Khai 447
BG1 DoanA 1: tfrvbié‘n giéi VN - TQ dén trudc nhap 525
. . luu song D€ Rao
Bang Giang R R Y -
Poan 2: Sau nhap luu song Dé Rao dén trudc
BG2 ) N 2 917
nhdp luu song Hién
Bic Khé BK Luu vuc song Biac Khé 858
Bic Giang BGi Luu vuc song Bic Giang 2.486
KC1 Poan 1: Thugng ngudn dén thity vin Ban Lai 459
o KC2 DAoan 2A T}'uiy vin Ban Lai dén trude nhap luu 1407
Ky Cung song Mo Pia
Doan 3: Sau nhap luu séng M6 Pia dén trud
KC3 oAan flu n ?p 1ru song Mo Pia dén trudce 946
nhép luu song Bac Giang
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3. PHAN BO TRONG QUY HOACH TAI
NGUYEN NUOGC

Mot trong nhitng nhi€ém vy quan trong cta quy
hoach tai nguyén nudc la ddm bao sir dung nudce
hiéu qua, hai hoa gitra cac ddi tuong str dung nude
trén luu vuc song. Pé thyuc hién duge diéu nay Bo
TNMT (2015) da dua ra khai niém diém phéan bo.
Theo dinh nghia, diém phan b6 14 vi tri trén ngudn
nude ma tai do lugng nudc dugce xac dinh va kiém
soét trong qua trinh phan bd cho cac dbi tuong sir
dung nude. Bang 1 thé hién cac thong tin co ban
cta diém phan bo trén Iuu vuc song Bang Giang -
Ky Cung, Hinh 1 thé hién pham vi cia luu vuc
tuong Ung voi diém phan bd cua hru vuc song
Bing Giang - Ky Clng.

Téng lugng tai nguyén nudc cua luu vuc bao
gom tai nguyén nudc dudi dat va tai nguyén nudc
mit. Tuy nhién, ching ta khong thé sir dung hét
duoc lugng nudc nay. Tir tong luong tai nguyén
nudce, phai trir di cac lwong nude chuyén dén luu
vuc khac, 1 khong trtr dugc dé co duoc luong
nude ¢ thé khai thac s dung. Cubi cling lugng
nude co thé phan bd 1 lwong nude co thé khai
théc st dung trir di lwong nuéc dam bao nhu cau
thiét yéu, wu tién phat trién chién lrgc va dong
chay tdi thiéu (Hinh 2). C6 thé thiy tir tong lwong
tai nguyén nudc dén luong nudc co thé phan bd
phai xem xét rat nhiéu yéu t6 phuc tap, yéu cau
cach trinh bay truc quan dé hiéu dé cho nhiéu d6i
tuong co thé ndm duoc. Piéu nay dac biét quan
trong voi quy hoach tai nguyén nuéc khi két qua
quy hoach thudng dugc cong bd rong rii dén cac
bén lién quan va nhiéu déi trong sir dung nudc.

Hinh 2. Minh hoa lwong nwéc c6 thé phin bé
tinh todn tir tong tai nguyén nwée. Luu viec
trong hinh la heu viee séng khong ché boi diém
phdn b6 KCI trén séng Ky Ciing

4. XAY DUNG PHAN MEM PHAN BO
NGUON NUOC LUU VUC SONG

Hinh 3 thé hién ké hoach phat trién phin mém
phan bd ngudn nude luu vie song. Nhom tac gia
hudng téi phat trién phan mém (PB-Vietnam) co
chirc ndng cap nhép co sd dit liéu phan b ngudn
nudc (thong tin vé tai nguyén nudc, nhu cau nudc,
can bang nudc, phan bd ngudn nudc, cac dang
ban d6). Cac dir liéu nay duoc nguoi ding cung
cap, va duoc xir Iy qua mot phuong thirc dé dua
vé dang tiéu chudn cong cu phan mém phan bb co
thé doc dugc. Phan mém phan bd ¢o chirc nang
giao dién than thién d& st dung voi nhiéu déi
tuong str dung. Phin mém c6 muc dich cung cap
cho nguoi ding cac thong tin da dang vé phan bo
ngudén nudc nhu thong tin diém phan bd, hién
trang tai nguyén nudc, nhu ciu nudc, can bang
nuée, luong nude co thé phan bd, va kich ban
phan bd ngudn nudc.

Xt ly dau vao

Phan mém phan bé
Tai nguyén nude

N P Théng tin diém phan b6
Nhu cau nuée |

Cén bang nude “

|
Phan bo |
|
|

Hién trang tai nguyén nudc

I NN |

Nhu cdu nuéc

Can bang nudc
ngudn nude
Luong nudc cé thé phan bd

. Budc1
Ban do, GIS Kich ban phan b ngudn nuéc

Co sé dit lieu
phén b6 ngudn nuéc
lwu vire séng

Giao dién
ngudi dung (GUI)
Hinh 3. Ké hoach phat trien phan mém phan bo
nguon nuoc luu vic song

Hudng phat trién ciia PB-Vietnam c6 khac
muc dich voi cac phan mém lién quan dén quan
1y tai nguyén nudc khac trén thé gii (bang 2).
Cac phan mém quan 1y luu vuc song trén thé
gi61 thuong chi hudng dén mot luu vuc cu thé,
sau d6 két ndi voi mot phin mém can bang
nude. Phan mém PB-Vietnam hudng t61 tao mot
co so dir liéu dong vé phan bd tai nguyén nudc,
ngudi ding s& cung cap cac dir liéu co ban, phan
mém s& xtr 1y va hién thi két qua phan b cho huu
vie ma nguoi ding dua vao. Trude mit, phin
mém dang duoc Gmg dung thir nghiém cho huru
vire song Bang Giang - Ky Cung (PB-BGKC) va
méi ding lai & bude thiét ké giao dién nguoi dung
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(budc 1-Hinh 3). Phuong thic xir 1y dau vao
(budc 2-Hinh 3) dang duoc phat trién va s& duoc

gidi thi¢u ¢ cac nghién ctru ti€p theo.

Phan mém PB-BGKC duoc phét trién véi hai
tinh ning chinh. Tinh ning dau tién 13 thé hién

ban d6 3D hoa luu vuc song tuong Gmg véi diém
phan bo dé nguoi st dung cé mot cai nhin truc

quan vé Iuu vic séng. Tinh ning tht hai 1a xay

dung mdt cong cu chay doc lap thé hién cac két
qua phan bé nguon nudc mot cach truc quan.

Bang 2. So sanh tinh ning ciia phin mém PB-BGKC, SimBasin va Web-WASP

EXCEL cht khong
phai cong cu doc 1ap
- Offline

hién db hoa 3D
- Khong rd tinh chét bao
vé nguon nude

két qua kich ban thay
doi lw wvuc song
nhanh chéng

- Khong 1o tinh chét
bao vé ngudn nude

- Offline

bic diém SimBasin Web-WASP PB-BGKC PB-Vietnam

Lura vye Magdalgna-Cauca, Song Ca, Viét Nam Sgng Bing Giang Ky Luru vue séng bat ky
Colombia Cung

Moi truong chay Windows, Offline Windows, Online Windows, Offline Windows, Online

Thé hién Ivu vuc

song (2D/3D) 3D 3D 2D-3D 2D-3D

Két ndi v6i mo

hinh CBN WEAP WEAP - -

Uu diém - Thé hién phan bd, | - Phat trién trén cong cu | - Phét trién trén cong | - Phdt trién trén cong
bdo vé ngudn nudc | doclap cu doc lap cu doc ldp
tryc quan, sinh dong | -Thé hién phan b6 nguon | -Thé hién phan bd | -Thé hién két qud
- Hién thi cac két qua | nudc truc quan, sinh dong ngudn nuéc tryc quan | quy hoach tai nguyén
kich ban thay d6i lvu | - Hién thi cic két qud | cho 8 ving phan bd | nudc truc quan, sinh
vuc  song nhanh | kich ban thay d6i lwu vuc | ngudn nuéc lwu vuc | dong cho nhiéu hm
chéng song nhanh chéng song BG-KC vire song

- Online
Nhwoc diém - Chay trén nén | - Han ché trong viéc thé | - Khong hién thi cac

4.1. 3D héa luu vuc song

Dé thé hién luu vuc mot cach truc quan, nghién
clru di tao cac ban d6 3D hoa huu vire. Cong cu phan
mém Photoshop cling phan mém bd trg 3D Map

Hinh 4. Giao dién chinh cua

Generator - Terrain da duoc hya chon dé tao cac ban

L} Giao dién thao tac ban d6

phan mém PB-BGKC
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Hinh 5. Giao dién ciia khung thao tac ban do khi

dd 3D héa cia Iuu vie. 3D Map Generator - Terrain
14 phan mém bo tro cia phan mém Adobe Photoshop
¢ tinh nang thé hién cac hinh dang 3D phtrc tap.

ngueoi ding lwa chon diém phdn bé. Vi du cho
lueu viee tirong vimg véi diém phdn b BG1
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4.2 Phat trién phan mém doc lap sir dung
ngoén ngir Visual Basic.NET

Ngon ngit Visual Basic.NET (trén nén IDE
Visual Studio) dugc lIra chon dé phat trién giao
dién cho phin mém PB-BGKC. Do sir dung Visual
Basic.NET nén phin mém PB-BGKC chi chay trén
nén Windows. Micorsoft Visual Studio i moi
trudng phat trién tich hop (IDE) ding dé viét ngon
ngit Visual Basic.NET. Trong qué trinh phat trién
phan mém, phin mém bd trg MapWinGIS.ocx
ciing duoc cai tich hgp cho Microsoft Visual
Studio. Pay 13 phan mém mi ngudn mé dua trén
C++ dé cung cip cac chic ning vé GIS va cic
chimg ning ban db co ban cho tng dung.

5. KET QUA

5.1 Tong quan vé phin mém PB-BGKC

Phan mém PB-BGKC sau khi dugc xdy dung
dap ung duoc cac yéu cau sau: (1) C6 kha ning
lam viéc, trinh dién két qua trén hé thong may
PC don; (2) Hién thi dién bién két qua phan bd
ngudn nude dudi dang cac md phong truc quan
nhu biéu d6, cac hinh minh hoa, (3) Pam bao
giao dién than thién véi ngudi st dung dé dé
dao tao huén luyén cho cac nhom dbi tuong su

Chu gii
Z1 Ranh gidi huyén

o o3 0 5 10 a
O Km

dung khéc nhau & cac cép do khac nhau, khong
doi hoi chuyén mon cao vé tin hoc; (4) Pam bao
tinh mo, d& phat trién hé thong trong twong lai
theo yéu cau. Khi c6 nhu cau mé rong phai dap
g kha ning tich hop véi cac hé thong méi;

5.2 Cac tinh ning chinh cia phin mém
PB-BGKC

Phan mém PB-BGKC bao gdm thanh menu,
cac 16p ban d6 va giao dién thao tac ban do, thé
hién trong Hinh 4. Phan quan trong nhét cua
phan mém 14 thong tin phan bd ngudn nude. Khi
nguoi dung lya chon mot diém phan bo, phf?m
mém s& cung cap thong tin: (1) Ranh gidi luu
vuc tuong tng voi diém phan bd (Hinh 5); (2)
Khung thong tin vé phan bd ngudn nudc

Trong khung thong tin vé phian bo ngudn
nuée, ban dd 3D cua luu vuc twong Gng véi
diém phan bo duoc cung cap dé ngudi dung co
mdt cai nhin tryc quan vé dia hinh dia mao, dic
diém song sudi cling nhu khu dan cu cia luu
vuc. Ban d6 3D duoc xay dung dya trén nén dia
hinh DEM, 4nh nén dia hinh tir v¢ tinh ciia ru
vuc, va cac dic diém dan cu, hién trang khai
thac str dung nude, song sudi.

I«

L

Hinh 6. So sanh giita a) ban do 2D va b) ban do 3D cia ranh giéi lweu vue séng
twong vmg véi diém phdan b6 KC2

Hinh 6 so sanh giira ban d6 2D va 3D ciia luu
vuc song tng v6i diém phan bd KC2 (doan song
tir tram thiy van Ban Lai dén truéc nhap luu
song M Pia). Co thé thiy wu diém ciia ban d6
3D hoa thé hién rd dia hinh (vi du: nti Mau Son
phia Péng Nam thanh phd Lang Son). Tuy
nhién, cac chi tiét vé khu dan cu, dudng giao

thong ban d6 2D thé hién duoc chi tiét hon.
Hinh 7 thé hién phin bd tai nguyén nudc
trong diéu kién binh thuong va han han cho
cing mot diém phan bo BG1. Ba giot nudc ¢
kich c& khac nhau to, trung binh, nhé tuong ing
v6i tong lwong tai nguyén nudc, lwgng nudc co
thé khai thac st dung, va lugng nudc cod thé
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phan bd. Mot diém cha ¥ nita 1a mau nén PB-
BGKC c6 thé thay dbi duoc mau sic (chuyén
thanh mau sdm hon d6i véi trudong hop han han)

Hinh 7. Cdch thirc thé hién a) Tai nguyén nuéc
mdt trong diéu kién binh thuwong va b) Tai
nguyén nude mdt trong diéu kién han hdan cho
lueu viee song teng voi diém phan bé BG1

Hinh 8 thé hién hién trang ngudn nudc cho
luu vuc sdng, cac hinh cdt 3D tugng trung cho
cac dic trung tai nguyén nudc trong luu vuc. Tu
hai khdi riéng biét tai nguyén nudc dudi dat va
tai nguyén nudc mit, nudc cé thé khai thac sir
dung 1a su két hop cua nuéc dudi dat co thé
khai thac on dinh, tong lrong nude mit trir di [
khong kiém soat va nuéc mat chuyén di. Luong
nuédc co thé phan bd (khéi hinh cot thir ba) 1a
luong nude da trir di nhu cau thiét yéu va uu
tién phat trién chién luoc.

Téng tal nguyén nuwoe

Tal nguyén
nude dudi dét

Nwoxc c6 thé phan bé

Tai nguyén l
nwéc mat D¢

Hinh 8. Cdch thirc thé hién hién trang
nguon nuéc cho luu viee séng iing voi diém
phdn b6 BG1

Hinh 9 thé hién cach thirc cung cp thong tin
vé can bang nudc (lwong nudc dén va luong
nuée dung) trong diéu kién han han cho cic nim
trong quy hoach (2020, 2025, 2030, va 2035) cho

lvu vuc ing v6i diém phan bdo KC2. C6 thé thiy
rang thang 2 va thang 3 luong nude dén khong
du cung cap cho nhu cau sir dung, tuy tong lrong
nude cho ca ndm co thé dap ung du. Do d6, khi
phan bd ngudn nudc ddi voi luu vuc tng voi
diém phan bd nay, trong diéu kién han han,
lwong nude cho ndng nghiép da bi cit giam.

 Theng
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6. KET LUAN

Phan bd lugng nude co thé st dung 1a mot
trong nhitng két qua quan trong cua quy hoach
tai nguyén nudc Iru vue song, dic biét trong bdi
canh tinh trang canh tranh, khan hiém ngudn
nuéc dang ngdy cang gia ting ¢ nhiéu noi. Dé
xac dinh duoc luong nudc cd thé phan bd can
phai tinh toan nhiéu thanh phan tai nguyén
nuée, dé hiéu duoc tinh toan nay cho nhiéu ddi
tuwong st dung nude khong co kién thirc chuyén
nganh 1 diéu twong dbi khé khan. Do d6 phan
mém PB-BGKC duoc phat trién dé cung cap
cho ngudi st dung mot cai nhin tryc quan, dé
hiéu vé& cic yéu td tai nguyén nudc trong mot
luu vye song cling nhu lugng nudc nguoi dung
c6 thé str dung dugc dé co duoc mot luu vuc
song phat trién bén virng. Phan mém PB-BGKC
dugc phat trién thir nghiém trén luu vuc séng
Bang Giang — Ky Cung, 1a mdt ngudn nudc
song c6 vai trd quan trong trong phat trién kinh
té - x4 hoi cua cac tinh Bic Kan, Cao Bang, va
Lang Son. Phin mém con c¢6 mdt sé han ché
nhu van thiéu cac kich ban phat trién khai thac
stt dung nudc (thé hién dudi dang ban dd) cho
cac vung bi thiéu nudc trong ky quy hoach.
Nhitng han ché ndy nhom phat trién s& tiép tuc
bd sung va hudéng téi xdy dung mot phin mém
vira 13 co so dir liéu dong vé quy hoach tai
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nguyén nude luu vuc song cla ca nude, vira thé  Moi trudng, Trung tim Quy hoach va Piéu tra

hién truc quan sinh dong cac két qua quy hoach  tai nguyén nudc qudc gia da tai trg kinh phi

ngudn nude thuc hién. Nhom téc gia cling xin cdm on ngudi
LOI CAM ON binh duyét c6 nhitng dong gbp quy bau dé bai
Nhom téc gia xin cam on Bo Tai nguyén va  bao duoc hoan thién mot cach tbt nhat.
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Abstract:
INTRODUCTION WATER ALLOCATION SOFTWARE TESTING FOR
BANG GIANG - KY CUNG RIVER BASIN

Water allocation is one of the most important outcomes of a water resources planning, espcially in
the context of water conflict, scarcity, pollution in many regions around the world. In order to
determine the amount of water that can be allocated, it is necessary to calculate a number of water
resources components, possibly causing difficulties to understand by various water users who do
not have water resouces background. The PB-BGKC software is therefore developed to provide
friendly user interface to view water resources planning in a river basin as well as display the
amount of water users can use, toward a sustainable development river basin. PB-BGKC software
was developed based on the Bang Giang - Ky Cung river basin, whose source plays an important
role in the socio-economic development of Bac Kan, Cao Bang and Lang Son provinces.

Keywords: Bang Giang — Ky Cung, PB-BGKC, water allocation
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