NGHIEN CUU & TRAO POI

NGHIEN CUU XAY DUNG PHAN MEM
PANH GIA CHAT LUQONG NUOC, THU NGHIEM CHO
TAINGUYEN NUOC MAT LUU VUC SONG SEREPOK

Tran Duy Kiéu, Pinh Xuan Truong
Truong Pai hoc Tai nguyén va Méi truong Ha Noi

ong tac danh gia hién trang chat lwong nuoc da dwoc thuc hién tir rat sém va & nhiéu

liew viee s6ng khdc nhau. Viéc danh gid chdt hrong nwde ¢é mét vai tro vé ciing quan

trong trong quan Iy, khai thac, sir dung va phat trién bén vieng tai nguyén nieée. Trude
ddy, cong tdc ddnh gid tai nguyén nude chii yéu dwoe thiee hién bang phwong phép thong ké la chii
yéu, cho nén thirong mdt rat nhiéu thoi gian; dong thoi tinh truc quan khi biéu dién két qua la rat
han ché, khé khan cho viéc phan tich danh gid chat lwong nude.

Bai bdo trinh bay két qud nghién ciru xdy dung phan mém ddanh gid chdt lwong nude tir viéc tin
hoc héa chi sé chdt lwong nuée (WOI) bang ngén ngit tin hoc hién dai, tir d6 dp dung thir nghiém
cho tai nguyén mede mdt luu vuee séng Sérépok, dong thoi kiém nghiém tinh diing dan ciia phan
mém thong quan viéc so sanh véi két qua theo phirong phdp thong ké.

Tir khéa: Chdt lwong nude, tai nguyén mede mdt, heu viee séng Sérépok.

1. Pit van dé

Hién nay, khi chit luong tai nguyén nudc
mit ¢ nhiéu luu vyc song dang trong tinh trang
bi suy thodi nghiém trong, anh hudng rat 16n dén
vi€c khai thac, st dung tai nguyén nudc. Cling
chinh 1y do d6 ma d co rat nhiéu cac du an, cac
nghién ctru danh gia chat luong nudc nham dé
xudt cac giai phap quan Iy, khai thac hop ly
ngudn tai nguyén nude cho mdi luu vic song.
Viéc danh gia hién trang cht lugng nude thuong
dugc thuc hién bang phuong phép thong ké dua
theo s6 liéu quan trac hang nam, hoac s6 liéu qua
nhitng dot khao sat thuc dia. Uu diém cua
phuong phap nay 1a don gian, dé thuc hién. Tuy
nhién khdi luong tinh toan 1a rat 16n, tén nhiéu
thoi gian va cong sirc, cac két qua tinh toan
thuong chi thé hién dugc tinh don 1¢, khong thé
hién tinh bao quat.

Tir khi “S6 tay huéng dan tinh toan chi sd
chét luong nuéc” duoc ra doi theo Quyét dinh
879/Qb-TCMT, ngay 01 thang 7 ndm 2011 cua
Tong cuc Moi truong thong qua chi s chat
lugng nude (WQI) thi cong tac danh gia chét
lwong nude duoc thyuc hién mot cach dy du va
dé rang hon, cac két qua danh gia phan nao da
dap tmg duoc buc tranh v& hién trang chat lugng
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nudc cho toan luu vuc sdéng thong qua cac vi tri
quan tric. Trong Quyét dinh nay di trinh bay rat
cu thé cach thirc thyc hién tinh toan chi sé6 WQI,
tuy nhién cling dugc thuc hién thong qua phuong
phap tinh toan thdng ké, do vay ciing con nhiéu
han ché. Nham gitip giam bét khdi luong tinh
toan, nang cao chat lugng biéu dién két qua chat
lugng theo chi s6 WQIL, bai bao da tién hanh
nghién ctru tin hoc héa phuong phép tinh toan
chi s6 WQI bﬁng viéc xay dung mot phﬁn mém
tin hoc. Qua d6 ap dung thir nghiém theo s6 liéu
chét lugng nudc va danh gia so sanh véi phuong
phap thdng ké truyén thong.

Luu vuc song Sérépok co vai tro rat quan
trong trong phat trién kinh té - xa hoi, an ninh
quéc phong, quan hé qubc té va bao vé moi
truong cua khu vuc Tay Nguyén. Luu vuc song
Sérépok hién nay da va dang c6 nhiéu hoat dong
lién quan dén khai thac, str dung va quan 1y tai
nguyén mat (tu thiy 1oi tudi tiéu phuc vu nong
nghiép va cép nuée, dén thuy dién, cong nghiép,
dich vu du lich,...). Tai nguyén nudc trén luu
vuc phan bd khong dong déu theo khong gian va
thoi gian, viéc quan 1y con nhiéu ton tai dan dén
viéc khai thac, sir dung va quan ly tai nguyén
nudc mat luu vuc Sérépdk con han ché, quy

TAP CHI KHI TUQONG THUY VAN

S6 thang 02 - 2016



NGHIEN CUU & TRAO DOI

hoach ngén han, thiéu tinh lién nganh,.... Do do
gdy ra sy mat can bang trong khai thac, st dung
va quan ly tai nguyén nudc luu vyc song
Sérépok. Vi vay viéc danh gia chat luong nudce
mat 1a rat cap thiét va c6 y nghia thiét thuc trong
khai théc, st dung hop 1y tai nguyén nudc mat
cling nhu dua ra cac giai phap hop ly cho viéce
quan 1y tong hop va phat trién bén ving tai
nguyén nudc mat cho luu vuc nay [1].

2. Phin mém tinh toan chét lwong nwéc
Iuu vue song Sérépok

Theo [2] chi s6 chit lugng nudc (Water qual-
ity index - WQI) dugc tinh toan nhu sau:

ﬁ(BBH - Cp)+ 91

Sau khi tinh toan WQISI ddi véi timg thong
s6 néu trén, viéc tinh toan WQI duoc ap dung

WoI, =

theo cong thurc sau:

WQI théng s6 (WQISI) duoc tinh toan cho
cac thong s6 BOD3, COD, N-NH4, P-PO4, TSS,
do duc, téng Coliform theo cong thirc nhu sau:

W I 5 5 1/3
WwoI = Oy lZWQ[a leWQIb xWQI,
100 |54 24
Trong do:

WQIa la gia tri WQI da tinh toan ddi véi 05
thong s6: DO, BOD5, COD, N-NH4, P-PO4 .

WQIb 1a gia tri WQI di tinh toan ddi vai 02
thong s6: TSS, dd duc.

WQIc 1a gia tri WQI da tinh toan ddi véi
thong s6 Tong Coliform.

WOQIpH 1a gia tri WQI di tinh toan di voi
thong sb pH.

Bdng 1. Bang xdc dinh gid tri WQI twong iing véi mike danh gid chat liwong mede dé so sanh,

danh gia [2]
Gia tri WQI Mikc danh gia chéit hrgng nwéc Mau
91-100 Sir dung tt cho muc dich cép nudc sinh hoat Xanh nudc bién
76 - 90 Su’dung c’ho I?uc dich cap nudce sinh hoat nhung can cac bién Xanh 14 cay
phap xtr 1y phu hop
51-75 Surdung cho muc dich tudi tiéu va cac muc dich twong duong Vang
khac
26 - 50 Su'dl,mg cho giao thong thuy va cac muc dich twong duong Da cam
khac
0-25 Nud6c 6 nhidm ning, cin cac bién phap xir Iy trong twong lai bo
PHAN MEN TINH TOAN CHAT LUGNG NUGC CHO LUU VUC SONG SEREPOK
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Str dung ngdn ngr 1ap trinh tin hoc, bai bao
thanh 1ap dugc phan mém tinh toan chi s6 WQI
cho luu vuc song Sérépdk nhu Hinh 1 dudi day:

Thoéng qua phan mém, dau tién can chon vi
tri quan tric chét lugng nudc trén luu vuc, sau do
lwa chon nhitng théng sb chét lugng nudc bang
viéc tich vao 6 vudng bén canh tén cua tung
thong s6. Tiép theo ta chi can nhap sb liéu cia
cac thong sb da lua chon, click vao nut “Tinh
toan” va nit “Hién thi” dé xem két qua vé chi s6
WQI tai vi tri lya chon ban dau. Thong qua mau
hién thi tai ting vi tri, ta ré rang danh gia duoc
chat luong nude tai vi tri d6 thong qua phan
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“Chu giai” trén phan mém.

3. Thir nghiém d4nh gia chit lwong nwéc
Iuru vue song Sérépok

3.1. 86 li¢u tinh todn

SO liéu chat lugng nudc luu vyc song
Sérépok sir dung trong bai bao 1a két qua quan
tric cht luong nudc mat tr nam 2010 téi ndm
2015 tai cac vi tri Cau 14 song Srépok, tram thay
van Ban Don, cau Eanhol, Mach Ec6Tam, Km4
sudi EaNao, Cau giang Son, cau Krong No cua
Trung tAm Bao ton va Phat trién tai nguyén nudc
WARECOD trong hinh 2, bang 2 va cac vi tri
quan tric bo sung nhu trong hinh 2, bang 3.

Bang 2. Cac vi tri quan trac qua cac nam trén luu vuc song Sérépok

Vi tri quan tréic Toa df
STT | Ky hiéu

Kinh d¢ Vi dg
1 NM1’ Chu 14 séng Sérépok 107,92 12,62
2 NM2’ | Tram thuy vin Ban Dén 107,75 12,91
3 NM3’ | Ciu EaNhol 107,89 12,55
4 NM4’ Mach Ecotam 107,90 12,68
5 NM5’> | Km4 subi EaNao 107,92 12,33
6 NM6’ | Chu Giang Son 108,12 12,42
7 NM7’ | Chu Krong No 108,18 12,51

Bdng 3. Cdc vi tri ldy mdu bo sung trén dong chinh ¢ luu viee séng Sérépok

Ky hiéu cL A% Toa df
STT x " Vitril
miu Hrildy mau Kinh d| Vidé
1 NMI I\{chc {na}t 11:_1 nguodn song Krong NO trude khi nhap thanh 108,00 | 12.47
song Sérépok.
2 NM2 I\{LI'O'C rAnélt }Al.';l nguon soéng Krong Ana trude khi nhap thanh 107.93 | 12.42
song Sérépok.
Nuéc mit tai vi trf cach diém hop luu ctia 2 song Kréng Ana
3 NM3 va song Krong N6 khoang cach 2 km. 107,96 | 12,51
4 NM4 Trén dong chinh Srépok tai khu cong nghiép Hoa Pha. 107,90 | 12,54
5 NMS Sudi Ea Nao giao v6i quc 16 26 - duong Nguyén Vin Cir. 108,09 | 12,69
6 NM6 | Subi Pbc Hoc giao voi dudong Hoang Hoa Tham. 108,00 | 12,68
Sudi Ea Druéch vi tri cach diém xa nu6c thdi ciia nha may
7 NM7 xir ly nuéc thai sinh hoat thanh phd Buén Ma Thudt 200 m. 107.94 1 12,72
8 NM8 Tai song Sérépok vi tri sau Thuy dién Sérépok 4. 107,84 | 12,84
Tai song Sérépok vi tri phia sau khu du lich Bi¢t Di¢n -
? NMO Vudn Quéc gia Yok Dén (Bén Tha Lubng). 107,83 | 12,96

3.2. Két qud danh gia chit luwgng nuwoc theo
phan mém tin hoc

Nhin chung qua cac ndm chit lugng nudc co
su suy giam, dac biét co 3 vi tri c6 mau do tic 1a
bi 6 nhiém ning (hinh 3.b). Nudc séng c6 mau
vang tai cac vi tri: Cau 14 song Sérépok, cau
EaNhol, Cau Krong N6 cho thiy nudc ¢ thé st

dung cho muc dich tu6i ti€u va cac muc dich
tuong duong khac. Tai cac vi tri khac chat lugng
nude van con tdt co thé sir dung cho sinh hoat, cu
thé tai vi tri Mach Ecotam thé hién mau xanh
nude bién. Két qua danh gia chat luong theo chi
s6 chat luong nudec WQI dugce thé hién 1an luot
qua hinh 3-a, b, ¢, d, e, g:
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Nhan xét danh gia:

Nudce song c6 mau vang tai cac vi tri: doan
song ha ngudn song Krong N6 trude khi nhap
thanh song Sérépok, sudi Ea Druéch vi tri cach
diém xa nudc thai ciia nha may xu 1y nude thai
sinh hoat thanh ph Budn Ma Thudt 200 m, tai vi
tri sau Thuy dién Sérépok 4 va tai song Sérépok
vi tri phia sau khu du lich Biét Pi¢én — Vuon
Qudc gia Yok Don (Bén Tha Ludng) cho thiy
nude ¢o thé su dung cho muc dich tudi tiéu va
cac muc dich tuong duong khac.

Nudc song c6 mau xanh 14 cay tai Sudi Ddc
Hoc giao voi duong Hoang Hoa Tham biéu thi
chét luong nude tai diém nay da tdt hon cac vi tri
khéc, co thé sir dung cho muc dich cép nudc sinh
hoat nhung can cac bién phap xur 1y phu hop.

Mot s diém tai vi tri sau thily dién Sérépok 4,
sau khu cong nghiép Hoa Phu chat luong nude da
bi 6 nhidm, nudc c6 thé su dung cho muc dich tuédi
tiéu va muc dich tuong duong khac, da sb nhiing
ving nay ngudi dan chi sir dung nudc ngam va
nudc may dé lam nudce sinh hoat va n udng.

30.000

meters

SO,000

Hinh 2. Ban dé vi tri lcfy mau chat luwong nuoc luu viee song Sérépok

3.3. Két qua dinh gid chét liwong nwéc theo
phwong phdp thong ké

a. Panh gid chat heong mede theo QCVN tir
s6 liéu quan trdc qua cdc ndm

Theo két qua tinh toan ndng do 6 nhidm
COD tai nha may Cao su Pak Lak tir 200 - 578
mg/l, BOD tur 200 - 240 mg/l ham lugng TSS tir
38 - 387 mg/l. Tai nha mdy duong 333, gia tri
COD tur 145 - 475 mg/l, gia tri BODS dat 90 -
2.000 mg/l. Tuy nhién, so v&i tiéu chudn nudc
thai cho phép d6i véi ngudn thai dat loai A2 thi
céc chit 6 nhiém COD va BODS van cao hon
tiéu chuan (hinh 4).

Nhu vay c6 thé thdy chat lvong nudc mat luu
vuc song Sérépok noi chung con tot, co thé sir
dung cho an udng va sinh hoat cling nhu cho cac
muc dich kinh t& khac. Tuy nhién, van c6 mot s6
diém 6 nhiém cuc bo do anh hudng truc tiép tur
cac nguodn thai cta cac nha may cong nghiép
nhu: nha may dudng, nha may ché bién mu cao
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su, nha may ché bién ca phé, qua tuoi... Trong
nhitng ndm gan day, cac nha may nhu nha may
duong, nha may ché bién mu cao su da dau tu hé
théng xtr Iy nude thai, tuy & mirc d6 chua hoan
thién, song budc dau da khdng ché duoc mirc 46
6 nhiém cua cac chét 6 nhiém trong nude thai.

b. Panh gid chat leong niwde theo QCVN tir
6 liéu quan trdc bé sung

Gia tri pH tai vi tri subi Ea Pruéh cach diém
xa nudc thai cia nha may xu ly nudc thai sinh
hoat TP. Buén Ma Thudt 200 m vé phia ha luu co
gia tri tuong ddi cao, dic biét vao mua mua pH
1én dén 8. Nhin chung tai cac diém khao sat pH
déu nam trong giéi han cho phép theo QCVN
08:2008/BTNMT cot A2 1a tir 6+8,5 (Hinh 5.a).

Gia tri TSS ¢6 xu thé giam dan tir mia mua
dén mua kho, & mot s6 vi tri nhu: ha ngudn song
Krong Ana trude khi nhap thanh song Sérépok,
khu vire cach diém hop luu ctia 2 song Krong N6
va Krong Ana khoang 2 km vé phia ha luu 12 nha
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may ché bién Cao su, tai vi tri sau khu cong
nghiép Hoa Phu, sudi Ea Pruéh cach diém xa
nudc thai cua nha may xur ly nudc thai sinh hoat
Tp. Bu6n Ma Thudt 200 m vé phia ha luu va tai
vi tri sau thuy dién Sérépok 4 déu vuot tiéu
chuan nudc mit QCVN 08:2008/BTNMT tir 1,5
+ 4 1an (hinh 5.b).

Gi4 tri BODS ¢6 xu thé giam dan & mot sb vi
tri nhu: ¢ thuong ngudn cua song Krong ANa,
Krong Nb, sau khu cong nghiép Hoa Phu, sudi
Ea Pruéh cach diém x4 nudc thai ciia nha may

NGHIEN CUU & TRAO POI

xur ly nudce thai sinh hoat Tp. Buon Ma Thudt
200 m vé phia ha luu déu vuot tiéu chuin nudc
mit QCVN 08:2008/BTNMT tir 0,9 + 5,2 lan
(hinh 5.c).

Gia tri COD c¢6 xu thé giam dan, hau hét vao
mua mua va lac giao mua ham luong COD tai cac
vi tri léy mau déu vuot tiéu chuin nude mit QCVN
08:2008/BTNMT tir 0,6 = 4,5 lan (hinh 5.d).

Ham lugng Coliform trong nudc song
Sérépok cao hon tiéu chuan cho phép ching to
nudce bi 6 nhiém sinh hoc (hinh 5.¢).
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Hinh 3. Ban do chat lwong nuwdc tai vi tri quan trdc qua cdc nam
va tri vi tri quan trdc bo sung trén song Sérépok
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Hinh 4. Dién bien theo khong gian va thoi gian vé nong dé mot so chat tai cac vi tri quan trac qua
cdc nam trén luu viee song Sérépok
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e) Nong dé Coliform
Hinh 5. Dién bién theo khéng gian va thoi gian vé nong do mét sé cht tai cdc vi tri quan tric bo
sung trén luu vuc song Sérépok
3.4. So sdanh ddinh gid sw phit hop giia két Qua két qua tinh toan chét luong nudc theo
qud tinh todn chit lwong nwéc cho lwu viee  chi s6 WQI tir phan mém thi tai vi tri cau Krong

song Sérépok theo phan mém va phwong phdap N6 (NM7°) déu thudc loai bi 6 nhiém ning, tic
thong ké
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chuan cho phép. Ciing tai vi tri ndy, theo phuong
phap théng ké thi cac thong s6 chat lugng nudc
déu vuot QCVN 08:2008/BTNMT ¢ mirc cao;

Céc vi tri Cau 14 (NM1°), tram thuy van Ban
Pon (NM2°) va mach Ecotam (NM4) thi chit
lugng nudce déu su dung dugc cho sinh hoat
nhung phai qua sir Iy theo két qua tinh toan tir
phan mém. Con theo phuong phép thong ké so
voi QCVN 08:2008 thi tai cac vi tri nay, néng do
clia cac thong sd ciling nam trong gii han cho
phép dé st dung cho sinh hoat.

Tai cac vi tri NM1, NM2, NM3, NM4, NMS5,
NM6, NM7, NM8, NMO9 trong dot khao sat chat
lwong nude nam 2014 va 2015 thi déu phu hop
vé chat luong nudce theo chi ) WQI tinh theo
phan mém va so sanh véi QCVN 08:2008 theo
phuong phap thng ke.

Nhu vay c6 thé thay, phin mém tinh toan chét
luong nudc theo chi s6 WQI cho luu vuc song
Sérépok dam bao do tin cay va co thé ap dung
trién khai vao thuc tién dé danh gia va theo doi
chat lugng nudc cho khu vuc nay, ciing nhu 1a co
s& ban dau dé 4p dung cho cac luu vuc song khac.
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4. Két luin

Bai bao di trinh bay vé két qua xay dung
phan mém tinh toan chét luong nude cho luu vuce
song Sérépok thong qua viée tin hoc hoa chi sb
WQI. Tir két qua trén co thé thay khi sir dung
phan mém nay dé tinh toan chi s6 chat lugng
nudc thi cong viée trd nén dé rang, thuan tién va
thoi gian duoc rat ngin hon. Két qua tir phan
mém ciing hoan toan truc quan, d& xem, dé phan
tich danh gia chat luong nudc hon 1a phuong
phap thdng ké truyén thdng.

So v&i yéu cau chat luong nudc cot A2 cia
QCVN 08:2008/BTNMT dé lam ngudn cip
nuéc cho sinh hoat thi noéi chung chét luong
nuée luu vue song Sérépok déu khong dam bao
va d3 bi 6 nhiém & mot s6 doan rat rd rét. Tuy
nhién murc do 6 nhiém khac nhau tiiy theo anh
hudng ctia cic ngudn xa thai.

Panh gia vé 6 nhiém nudc luu vuc song
Sérépok dua vao chi s6 WQI qua phan mém da
néu ¢ trén phu hop véi két qua danh gia chat
lugng nude va 6 nhiém nude theo phwong phap
thong ké.
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RESEARCH ON SETTING THE SOFTWARE TO EVALUATE THE

WATER QUALITY, TESTING FOR SURFACE WATER RESOURCES IN
SEREPOK RIVER BASIN
Tran Duy Kieu, Dinh Xuan Truong
University of Resourses and Environment, Ha Noi city

Evaluation of the current state of water quality were made from early on and in many different
river basins. The assessment of water quality has a hugely important role in the management, ex-
ploitation, use and sustainable development of water resources. Previously, water resource assess-
ment work is mainly done by the statistical method is mostly, so very often take a lot of time, at the
same time intuitive properties when performing results is very limited, difficult for the analysis of
water quality assessment.

The article presents results of research on setting the software to evaluate the quality of the water
from the computerization of water quality index (WQI) [2] in the language of modern computer sci-
ence, from which the applicable test for surface water resources in the basin of the river Serepok, at
the same time test the correctness of the software through the comparison with the results by statis-
tical methods.

Keywords: Water quality, surface water resources, river basin Serepok.
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