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TOM TAT: Céc thong sé chét lugng nuéc hd Pan Kia duoc khao sat hang thangdrong nam 2014
gdm c6 nhiét do, pH, do dan dién, do trong secchi, 6xy hoa tan, cac hop chét chia nito (amonti,
nitrate), phosphate va chlorophyll a. Cé 5 nhanh suéi dan nuéc vao hd, vi vay, chat luong nudc hd
phu thudc vao cac hoat dong trén luu vic hd va 5 nhanh subi nay. Trong d6, nhafih-subi S1 c¢6 luu
lwong nudc chay vao hd cao nhét (8,2x10°m*/nam) nhung phén lon chat'dinh dudng duec dua vao
hé tir nhanh sudi S4 va S5. Nong do amoni, nitrate va phosphate tit-hai nhanh sudi nay lan luot
chiém dén 89,82%, 58,15% va 57,16% tong tai lvong dinh dudng vao hd. Nghién ciru da xay dung
va md phong ba kich ban chat Iugng nuéc hd Pan Kia bangsmé-hinh AQUATOX. Kich ban thu
nhét, tit ca cac con sudi vin duoc dan nuéc vao hd nhu hién tai. Kich:ban thiz.hai, khdng cho bat
ky con sudi nao d6 nude vao ho. Kich ban tht ba, tit ca cde ngudn trén vin duoc dua vao hd trir
sudi S4 va S5. Két qua tir md hinh AQUATOX chao.théy, véikich ban dau tién, nong do c4c chét
dinh dudng tir mé hinh ph hop vai nong do do daé va déu vuot ngudng cho phép. O kich ban thir
2 va 3, ndng do cac chét dinh dudng giam dang ké, hau hét cac gia tri déu nam dudi tiéu chuén cho
phép ddi voi nude mat. Két qua nghién ctu ndy khuyén céo can tap trung quan Iy tinh trang canh
tac néng nghiép trén luu vuc hd Pan Kia, dac biét 1a khu vuc phia Dong Nam ho. Nghién ciru ciing

d4 mo phong xu huéng phét trién cua dong, thuc vat phi dutrong hd Pan Kia.
Tur khda: AQUATOX, chit lugng nwéc, méhinh héa, thuc vat phi du.

MG PAU

Céc ngudn dinh dudng tir bén ngoai, thong
qua cac hoat dong cua con nguoi, da va dang
gay anh huong khong nho dén chit lvong nuéc
céc thuy vuc noi dia [15]."Nhiéu. két. qua diéu
tra, khiao sat moi truong nugc cho thay hién
trang & nhiém hitu co, 6 nhiém cac chat dinh
dudng dang phd biéano nhidu thuy vuc tiép
nhan nudce thai, nwdce chay tran qua cac khu dan
cu va cac khu yuc canh tac néng nghiép [13,
14]. Céac thiy. vue.dang hd & Da Lat tiép nhan
mét-fwong 16n ehat thai tir cac khu dan cu va
khu vie canh tac néng nghi¢p [19]. Nhiing
nguon thai da lam gia tang nhanh chéng nong
do chit dinh dudng, chit hitu co, cac chat doc
hai va tram tich trong cac hd va hd chira [3]. Hb
Pan Kia ciing dang & trong tinh trang nay, ho
nam céch trung tdm thanh phé Da Lat 17 km vé
hudng Tay Bic. Nam 1942, hd duoc xay dung
trén dién tich luu vuc rong khoang 123 kn,
dién tich mat ho khoang 245 ha véi dung tich
nuée khoang 21 triéu m® (bang 1). Ban dau, hd
Pan Kia dugc xay dung véi muc dich lam thay
dién. Pén nam 1984, nha may nudc Pan Kia

duge’dua vao van hanh, cung cip cho thanh phd
Pa Lat khoang 18.000 m¥/ngay, sau d6 cong
suat dugc nang Ién 27.000 m*/ngay [18]. Hién
nay, dién tich mat hd Pan Kia giam manh ngoai
viéc nguoi dan ty y d6 dat 1an chiém long ho dé
canh tac nong nghiép va qué trinh bdi ling tu
nhién phia thuong ngudn hd, nhidu ho dan con
Xa rac thai, vat tu nong nghiép vao luu vuc ho.
Sau nhitng tran mua, khong it cac phé thai néng
nghlep, vat tu, phan bon, thudc bao vé thuc vat
d6 vao hd gdy anh hudng dén chat luong nude
ho. Pang tiéc, hd khdng c6 hé théng quan tric
mdi truong mic du day 1a ngudn cung cap nu6ce
thé cho hai nha may nudc cua thanh phd. Céc
thong sé chat lugng nudc hd tir trude dén nay
con kha nghéo nan [3]. Vi vay, dan liéu co dugc
trong nghién ciru nay 1a tir két qua quan tric lién
tuc nam 2014 ctia nhom nghién ciru Truong Pai
hoc Da Lat tai 6 tram. Cac tram thu mau va do
dac chit lwong nude duoc thé hién & hinh 1, toa
do vi tri ctia chung dugc the hién ¢ bang 2.
Trong d6, St.1 1a diém dau nguon nam gan cubi
thon Pan Kia, noi day dang dién ra qua trinh
bdi ling ty nhién va ca hoat dong san lip long
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ho dé canh tac ndng nghiép. St.2 va St.3 la 2
tram thuoc 2 nhénh sudi nho phia Tay Béc, bit
ngudn tir khu vuc duoc che phu boi phan I6n
dién tich dat ring. Hai tram St.4 va St.5 nam
phia Péng Nam, hai nhanh subi nay tiép nhan
ngudn nudc tir cac hoat dong canh tac nong

Bdng 1. Cac thong tin ¢

Nudc vao trung binh nam
Thé tich
Dién tich bé

245 ha
123 km?
3,6 km
3,45 m

Iy ho Pan Kia; Béo cao hién
wh Lam Déng 2011-2015).

M6 hinh" AQUATOX duoc ap dung dé mo
phong cac kich ban chat lwong nuéc hd Pan
Kia. Ngoai ra, nghién ctu con s dung mé hinh
nay dé chay du bdo chiéu hudng phét trién cua
céc thanh phan Iudi thic 4n trong hd, cu thé 1a
cac nhém thuc vat phu du (TVPD) va dong vat
phu du (BVPD).

AQUATOX Ia md hinh danh gia tong thé hé
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nghiép va khu dan cu. Trong dé St.5 nim giita
hai tram bom cta nha may nudc Pan Kia 1 va
Pan Kia 2. Tram St.6 nam gan dap tran cua ho.
Tén cta 5 nhanh subi dé vao hd duoc ki hiéu
S1, S2, S3, S4 va S5 twong wng VGi Cac tram
St.1, St.2, St.3, St.4 va St.5.

va cac diém tiép nhan cac ngudn nudc vao hd

Bdng 2. Toa do cac tram thu mau va do dac chat
lugng nude ho Pan Kia

TST Kz,;rf“ VidoBic  Kinh do Dong
1 St.l 12°1'48.78"N  108°23'27.86"E
2 St.2 12°1'11.65"N  108°22'56.55"E
3 St.3 12°0'50.63"N  108°22'43.27"E
4 St.4 12°0'59.69"N  108°23'14.23"E
5 St.5 12°0'37.42"N  108°22'59.81"E
6 St.6 12°0'11.54"N  108°22'36.36"E

sinh thai thuy vuc. Md hinh md ta té hop céac
dic diém, dién bién moi truong va tac dong cua
cac chat 6 nhim dién hinh, nhu chat dinh
dudng, tram tich va chit doc hoéa hoc trong hé
sinh thai thuy vuc. M6 hinh con dua vao xem
Xét cac bac dinh dudng cua luéi thie an thuy
sinh, bao gém tao séng bam, TVPD, thuc vat
thiy sinh, dong vat khong xwong séng va ca.
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M0 hinh dugc &p dung cho nhiéu loai hinh thuy
vuc nhu bé, ao, subi, hd, phan khic hod chira,
phan khic sbng va cua song. Trong
AQUATOX, cac bién trang thai sinh hoc dai
dién cho céac bac dinh dudng, cac nhom sinh
vat. Lién quan mat thiét véi cac bién trang thai
la cac bién chi phdi nhu nhiét do, anh séang va
tai lugng cac chit dinh dudng. Nhitng bién nay
tac dong 1én hé théng theo nhitng cach nhat
dinh. M6 hinh st dung phuong trinh sé dé biéu
dién tac dong, méi quan hé caa nhitng bién nay.
Trong md hinh, ¢é nhiéu mé dun mé phong céc
bién trang thai va bién chi phéi, tiy vao mé dun
dugc lya chon ma cac phuong trinh todn hoc va
cac hé s anh huong s& twong tac voi md dun
d6. M6 phong c6 thé duoc thuc hién véi bét ky
khoang thoi gian nao, tir vai ngay cho dén vai
thap ky [11]. Trong nhiing nidm qua,
AQUATOX da dugc nhiéu nuéc ap dung nhu
mot cong cu quan ly chat luong nudc song,
sudi, hd va hd chua [7]. Tai Viét Nam, md hinh
AQUATOX gan nhu chua dugc ap dung. Vi
vy, day la mot trong nhitng nghién ctru dau
tién 4p dung mo hinh AQUATOX dé danh gia
tuong tac ciia cac yéu td moi truong va sinh vat
trong hd chira & Cao nguyén Viét Nam. Tirkét
qua dé, cac kich ban cai thién chat luong nuéc
dugc md phong lam co sé cho'viée dé xuit va
quyét dinh giai phap trong quan.ly chat lwong
nuoC.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Thuc hién quan tric chat luong nudc tai 6
tram cua hd Dan Kia (hinh 1), tai‘mdi tram, tién
hanh thu miu va do dac 12 lan trong sudt thoi
gian ti.thdng 1/2014 dén thang 12/2014. Mau
nuée/chi duge thu é'tang mat (0-0,5 m), khdng
thu &' day tang quang hop. Tang quang hop
dugc xae dinh bang cach nhan 2,7 lan d6 trong
secchi [5]. TFuy/ nhién, thuc té do dac do trong
secchi cia hd Pan Kia qua thp (0,2-0,3 m), do
d6 nghién ciu khong phan biét hai ting nay.
Trong tit ca cac con subi d6 vao hd, mau duoc
thu & vi tri trude diém tiép giap véi dong nudc
hd khoang 30 m. Céc théng sé dugc do dac
trong cac nhanh sudi bao gdbm phosphate (PO,
P), amonia (NH,"-N) va nitrate (NO3-N). Luu
lwong (Q, m¥s) cac dong chay vao hd duoc udc
tinh theo Tran Hitu Uyén (2004) [21] nhu sau:

Q=vxs
s=-(r?x314)

r=+2 %x98h

Trong d6, s (m?) la tiét dién ngang miéng
sudi (xem nhu hinh tron chia déi); v (m/s) la
van toc nudc chay cua sudi; r (m) 1a ban kinh
miéng sudi va h (m) la chiéu cao cot nudc.

Cac théng sb nhiét do, pH nusc duoc do
nhanh bang méay pH cam tay. hiéu 330 Profiline,
hiang WTW, CHLB buc. Dé:dan dién dugc do
bing may hiéu TN100, hang »EUTECH,
Singapore. Nong doCO, hoa tan trong nudéc
dugce xac dinh bang bo. kit Model 23-CA cua
hiang HACH, GHEB DPuc. Mau nudc duoc bao
quan trong hop da wa chuyén vé phong thi
nghiém .trong vong 2-3 gio. Xac dinh ham
luong-chlerophyll a biang phwong phap tric
quang UV-Vis 10200-H theo US. EPA (2005)
[1]. Amonia, nitrate va phosphate dugc do bing
phuong phap chuan APHA, (2005) [1]. Thuc
vat phu dusdwoc thu bang ludi c6 kich thudc
mit ludi 25 um va dugc ¢ dinh véi dung dich
Lugol 1%, dinh loai theo céc tai liéu huéng dan
phan loai thuc vat phu du nudc ngot [8, 16, 17,
23]. Mat do té bao duogc tinh theo cong thirc
duoc md ta trong cong bd cua Findlay & Kling
(1997) [6], don vi tinh 1a té bao/lit. Tuy nhién,
cac théng s6 sinh hoc trong md hinh
AQUATOX dugc tinh bing mg/l do d6 can
chuyén doi tir don vi té bao/lit sang don vi mg/l.
Str dung cong thic cua Mullin (1966) [10] nhu
sau:

Sinh khéi TVPD (mg/I) = té bao/ml x 0,0002

Thu miu dinh lugng DVPD theo Black &
Dodson, (2003) [2] cung véi sy hd trg cua cic
Can bo phong Sinh vat phd du bién, Vién Hai
Duong hoc. Cong thire chuyén déi don vi tinh
sinh khbi DVPD dugc tinh nhu sau [10]:

0,0006 x ca thé
5

Dé chay md hinh AQUATOX, phai nhap dit
liu ban dau (dit liéu nén) cho cac bién trang
théi va bién chi phdi. Ngoai ra, md hinh con
thiét ké dé nhap chudi sb liéu cua céc bién theo
thoi gian. D& md phong ba kich ban, tai luong
dinh dudng cua céac sudi S1, S2, S3, S4 va S5

Sinh khoi BVPD(mg/l) =
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nap vao md hinh & dang chudi sé liéu (bang 3),
dit liéu nén duoc nap cho cac bién con lai (bang
5). Kich ban thir nhat, nap tai lugng dinh dudng
cho ca 5 sudi 6 vao hd. Kich ban thi 2, bo qua
tai lwong dinh dudng cua 5 sudi nay va kich ban
thir 3, nap tai lugng dinh dudng tir cdc nhanh
sudi S1, S2 va S3, khéng nap tai luong dinh

dudng cua sudi S4 va S5. M6 hinh AQUATOX
cho phep tinh toan ty trong dong g6p cuia moi
ngu0n gay 6 nhiém duya trén céac dir licu ban dau
va tai luong cua tirng nhanh sudi cung cap cho
mo hinh. Tur d6, danh gia dwoc quy mé va muc
d6 anh huong cia mdi nhénh sudi déi véi chat
lwong nuée hd Pan Kia.

Bang 3. Ndng do cc chét dinh dudng va luu lugng nudc tir cac nhanh sudi d vao hd Pan Kia

CAc NH,-N NOs-N PO, -P Luu 1uqn;3g nuGC vao ho
sudi/hd (mg/l) (mg/l) (mg/1) (m*/ngay)
Gid tri trung binh + SD (bién thién theo thang trong nam 2014)
s1 1,84 + 0,66 2,27 £ 0,66 1,97 £ 0,64 45245 (mUa mua)
(0,9-2,27) (1,26-2,59) (1,03-3,74) 72 (mua kho)
s 1,05 + 0,38 1,77 £0,91 1,04 £ 0,74 13037 (mia mua)
(0,66-1,45) (0,83-1,74) (0,63-2,04) 0.(mua khd)
s3 0,96 + 0,33 1,54 + 0,66 1,09 + 0,55 14026 (mua mua)
(0,41-1,36) (0,79-1,84) (0:47-1,23) 0 (mua kho)
s 2,55 +1,03 2,89 +1,31 3,17 +0,82 25488 (miia mua)
(1,01-2,88) (3,87-5,21) (2,54-5,51) 43 (mua kho)
S5 2,26 +0,84 3,98 + 1,02 2,84 +1,35 24543 (mia mua)
(2,01-3,02) (4,12-6,99) (2,38-5,62) 52 (mua kho)
S6 1,32 +0,41 2,04 £0,88 2,14 £0,77 ]
(0,92-2,67) (0,48-2,43) (0,59-2,73)

KET QUA VA THAO LUAN
Pinh gia hién trang ho Pan Kia

C6 5 nhéanh sudi chinh dan nuéc vaoho Pan
Kia (hinh 1) bao gdm,S1mS2,.S3,%S4 va Sb.
Nong d6 cac chit dinh dugng va hru lugng
nudc tir cac nhanh subi db vao'ho dugc thé hign
¢ bang 3. Nong @6 amonia, nitrateva phosphate
tai subi S4 va S5 cao hon han SO Véi cac sudi
con lai mac di 2 nhanh subi nay cho luu luong
nuée vaorhdkhong cao bang subi S1. Trén luu
vuc.cua 2 nhanh sudir$4 va S5, c6 mot thi tran
nho va,dién tich rong lon dat canh tac nédng
nghiép. Trong qua trinh nghién ctu, quan sat
thdy nuéc vaohd Pan Kia tir 2 ngudn nay da
mang theo chat thai tir cac hoat dong nong
nghiép va sinh hoat. Ngoai trir sudi S2 va S3,
cac chi tiéu dinh dudng cua nhitng nhénh sudi
con lai déu cao hon so v6i QCVN
08:2008/BTNMT [12]. T ket qua bang 3, nap
tai luong dinh dudng cua mdi ngudn vao mo
hinh  AQUATOX dé tinh ty Ié dong gop
NH,*—N, NOs-N va PO,*-P vao hd, két qua
duoc thé hién ¢ bang 4. Bang 3 va 4 cho thay,
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ba ngudn dong gop tai luong 6 nhidm dang ké
cho hd la S1, S4 va S5. Péng gop phosphate
cao nhat tir nhanh sudi S4 1a 32,49% trong khi
do6, dong gop tir nhénh sudi S2 1a 1,54%. Ngudn
S4 dong gop tai luwgng amonia cao nhat,
41,59%. Nong do amonia tir nhéanh sudi nay cao
cd thé 1a do no tiép nhan amonia tir ca hai
ngudn, sinh hoat va néng nghiép. Trong khi do,
dong goép amonia cua sudi S2 chi 1a 2,51%.
Tuong ty sudi S4, nhanh subi S5 ciing c6 dong
g6p khong nho tai lwong chat dinh dudng vao
ho. Tinh riéng cho hai nguén nay, dong gop tai
lwong amonia, nitrate va phosphate lan luot 1a
89,82; 58,15 va 57,16%. Panh gi4 tong quat cac
thong sé 6 nhidm cho thiy nito, phétpho 1a cac
yéu t6 gay 6 nhidm chinh & hd Pan Kia. Nhu
vay, tai lugng cua nito va phdtpho déu can duoc
xem xét dé kiém soat 6 nhidm hd Pan Kia.

Bén canh viéc xac dinh tai luong va dong
gop cac chit dinh dudng vao hd, nghién ctu
con &p dung md hinh AQUATOX dé md phong
céc kich ban chit lwong nuée hd Pan Kia va du
bao xu huéng phat trién cua cac quan xa dong,
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thyc vat thay sinh trong hd. Dé co dir liéu ban
dau nap vao md hinh, nghién ctru d4 xac dinh
cac chi tiéu va théng sb thay, 1i, héa va sinh
hoc, dugc thé hién trong bang 5. Tram St.6
duoc chon lam dlém dai dién dé do dac cac
thdng s6 nay, tan suat do 1 thang/1 1an. Nhiét do
nuGe & tang mat cao nhat 1a 21,5°C vao thang 1
va thap nhit 1a 15,8°C vao thang 8. Po dan dién
chi thi ndng d6 cac ion trong nudc ngot, dao
dong tir 20 uS/cm dén 53 puS/cm & téng nuéc bé
mat. Ham lugng Oxy hoa tan (DO) can thiét cho
céc dang sbng va diéu khién céc phan &ng hoa
hoc théng qua qua trinh 6xy hoa, la mot chi thi
cho su suy thodi tiém ning chit lwong nudéc [4],
dao dong tir 5,07 mg/l dén 6,69 mg/l & tang mit,
la dau hiéu cua thay vyc phii dudng. Do trong
secchi cé gia tri thap (0,2-0,3 m), cho thay nudéc
hd Pan Kia thuong xuyén ¢ trong tinh trang
duc. Nong d6 amonia, nitrate va phosphate khéa
€ao Véi gia tri trung binh lan luot 12 0,91; 3,76
va 2,15 mgl/l. Nong do chlorophyll a (Chl-a)
dugc khao sat dé b sung va dbi chiéu véi bién
dong mat d6 TVPD & tang quang hop cua hd.
Khoéng c6 su twong quan gitta ham lugng Chl-a
vé6i sinh khéi TVPD. Ham luong Chl-a trung
binh & mirc thap, gi4 tri cao nhat 1326,17 g/l
va thap nhit 14 3,74 pg/l. C6 mot diém dang luu
y la trong khi nong d6 céc chat dinh dudng
trong nudc hd kha cao thi ham hong Chl-a lai
thap. C6 I& do duc dd c6.anh hudng dénvsinh
truong cua TVPD vi €6 nhing'thoi diém do
trong secchi chi dat 0,2 m. Mat khac, trong s6
cac nhém tao wu-thé.cua hd Pan.Kia, c6 nhom
tao hai roi, day la nhém.c6 16i séng di dudng.
Trong diéu kién do trong thip va kéo dai, ham
lwong Chl-a c6 thé xudng thap [22].

Bang 4, Ty Ié dong gop tai lugng dinh dudng
vao hd Pan Kia eua cac nhanh sudi

% dong gop tai lwong cac chat

Subi dinh dudng vao hd
NH,/~N  NO;-N  PO,/-P
S1 28,26 10,13 8,65
S2 2,51 1,52 1,54
S3 3,77 3,24 9,64
S4 48,23 29,41 32,49
S5 41,59 28,74 24,67

Bang 5. Céc thong s6 thuy, 1y, hoa do dac tai
tram St.6 tang nudc mat ho Pan Kia (0-0,5 m)
trong nam 2014

Céc thong sb Trung binh

(don vi) (thap nhét - cao nhat)
Nhiét ¢6 nudc (°C) 18,84 (15,80-21,50)
pH 6,83 (6,08-8,21)
Po din dién (uS/cm) 37,5 (20,00-53,00)
DO (mg/l) 6,11 (5,07-6,69)

CO, hoa tan (mg/l)

Do trong secchi (m)
Cuong d6 anh sang
(lux)

Nitrate-NO3 (mg/l)
Amonia-NH," (mg/l)
Phosphate-PO,>.(mg/l)

0,77(0,22-1,35)
0,33 (0,20-0,50)

7607,5 (930-30100)

2,19 (0,08-6;23)
0,91 (0,17:2,67)
2,15 (0,59-6,52)

Chl-a (ug/1) 16,06 (3,74-26,17)
Thuc vat phtidu (mg/l)

- Vi khuan lam 0,0048 (0-35,3)

- Tag hai roi 0,0045 (0,0019-0,023)
- Tao vang anh 0,031 (0,0068-0,084)
- Taosilic 0,033 (0-0,074)
Dong vat phu du (mg/l)

- Cladocera 0,620 (0,611-1,226)
- Copepoda 1,921 (1,651-3,504)

Céac kich ban dwoc chay trén md hinh
AQUATOX

Hinh 2 md phong 3 kich ban chat lwong
nuéc hd Pan Kia. Kich ban dau tién mo ta két
qua khi cho tit ca cac ngudn nude chay vao hd,
tc 1a hd tiép nhan 100% cac nhanh sudi (hinh
2a). Kich ban tht hai, hd khong tiép nhan bt cu
ngudn nao (hinh 2b), va kich ban thi 3, hd chi
nhan nguon S1, S2 va S3 khdng nhan ngudn S4
va S5 (hinh 2c). Cac kich ban nay dugc chay
mo phong trong hai nam, tir thang 1 nam 2014
dén thang 12 ndm 2015.

Kich bdn thiz nhdt: tdt ca cac nguon dirgc dua
vao ho (tinh trgng hién tai)

O kich ban nay, nghién ciru quan tim dén sy
sai khac giita két qua do dac thuc té va két qua tur
mé hinh V& tai luong dinh dudng. Kich ban nay
ciing la dé kiém tra tinh phi hop caa mé hinh.
Tai luong cia NH,", NO; va PO, duoc mo
phong trong AQUATOX (hinh 2a), hau hét cac
gi4 tri do dac va tinh toan théng nhat véi nhau.
Nong do amonia tinh toan cao hon so véi do dac
& hau hét cac thang trir thang 9 va 10. Tuy nhién,
do chénh léch gitra gia tri tinh toan va gia tri do
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dac khong I6n. Ham luong nitrate tinh toan va do
dac gan nhu théng nhét va déu cao vao thang 10.
Day ciing 1a thoi diém ma hoat dong sinh hoc c6
chidu hudng di xudng. Tuong ty v6i amonia va
nitrate, ndng do phosphate tir md hinh dao dong
lan can véi nong do phosphate do dac. Gia tri

a. TAt ca céc sudi duoc dd

phosphate tir md hinh cao nhit vao théang 6 va
thap nhét vao thang 1. So sanh céc gia tri do dac
VGi Cac gia tri tinh toan & kich ban 1 cho thdy mo
hinh @4 thanh cong trong viéc tai hién lai ndng
d6 amonia, nitrate va phosphate trong nuéc ho
Pan Kia.

DAN KIA reservoir (PERTURBED)

vao hd Pan Kia (hién

4.0} - [——nn3 & nns (mait)
trang) B o s

A NH4-QUAN SAT (mgiL)
32 <« NO3- QUAN SAT (mg/L})
% P04 - QUAN SAT (mgiL)

Run on 01-4-16 12:32 PM

|B|fé014

b. Khong dwa bét
nhanh suoi nao vao ho

73012014 10/282014 11262015 42612015 71252015 102372015

DAN KIA reservoir (PERTURBED)
Run on 01-4-16 12:08 PM

snzn4

c. Xa cac sudi vao hd

T30/2014 10/28/2014 1262015 412612015 712522015 10/23/2015

DAN KIA reservoir (PERTURBED)

Pan Kia trir 2 nhanh sudi
S4 va S5

= NH3 & NH4+ (mg/L)
e HO3 (mgIL)
- [ =2¢=Tot. Sol. P (mgiL)

T

11312014

Hinh 2. Cac théng sb

DAN KIA reservoir (PERTURBED)
Run on 01-5-16 8:41 AM

S/12014

18
| ‘ 55
18- F-pomoomn- . r =
—— Phyto, Diatom (mg/L dry) | | 50
—— Chrysophyte (mgiL dry)
14 Dinoflagellate (mgiL dry) | | 44
1204t s Tty “esespessesscocbecccoo | mm Phyto. Chiorophyll (ugil) | 1 39
) @ Chi-a quan sat (ugiL)
5 1.0}- == I
= | S
En'B e e e e e
2
0.6}
17
0.4
4 1
(18 3
Jn‘ :
0.0

1312014 5172014 7/30/2014 1072822014 172672015 4/26/2015 7/2572015 10/232015

Hinh 3. Bién dong TVPD trong hd Pan Kia
theo m6 hinh AQUATOX
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chat lwong nuée tang mit thay ddi véi tirng kich ban

Bén canh viéc mé phong ndng dé chat dinh
dudng, AQUATOX con chay md phong thanh
phian TVPD va DVPD cua hd. Trong hd DPan
Kia, nhom TVPD uu thé thugc vé tao silic
(Diatom), tao vang anh (Chrysophyte) va tao
hai roi (Dinoflagellate), mdi nhém dugc mo
hinh héa riéng ré& (hinh 3).

Theo két qua cua md hinh, sinh khdi cac
nhom tao uwu thé gia ting vao thang 1 va cao
nhat vao thang 4 (hinh 3). Hién twong nay cé
thé 1a do su thay d6i mua, cac chat dinh dudng
trong nudc hd ciing gia ting vao thoi diém nay
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(hinh 2a). Két qua ndéng do Chl-a tir md hinh
phu hop v6i ham lugng Chl-a quan sat trong
nam 2014. Mt khéc, ndng d6 Chl-a tir mo hinh
bién thién twrong ddng véi tao silic, tao hai roi.

DAN KIA reservoir (PERTURBED)
Run on 01-6-16 10:36 AM

Cladoceran (mg/L dry)
Copepod (mglL dry)

4.5] ¥ Cladoceran-quan sat (mg/L dry)
A Copoepod-quan sat (mg/L dry)

mg/L

1312014 512014 10/2372015

Hinh 4. Bién dong DVPD trong hd Pan Kia
theo m6 hinh AQUATOX

773072014 10/282014 172622015 412622015 7252015

Két qua tr md hinh ciing cho thiy cd hai
nhém DVPD chiém uu thé la Cladocera va
Copepoda (hinh 4), sinh khdi Copoepoda va
Cladocera cao nhat vao thang 4, vai cac gia tri
lan luot 1a 5,5 mg/l va 2,25 mg/l. Céc gia tri nay
giam xubng thap nhat vao thang 9. Hau hét.sinh
khdi DVPD do dac thuc té déu thdp hon so véi
két qua tir md hinh. Tuy nhién, so vgismizc.cho
phép sai sé (30%) cua md hinh héa, su chénh
léch nay khong dang ké. Didu nay mot lan nia
khiang dinh tinh phd hop™scua 'md hinh
AQUATOX &p dung cho md phonhg chat lugng
nude va ludi thie an tu.nhiéfrcaa-ho Pan Kia.
Kich ban thi hai: khéng che cac nhanh sudi
vao hé Dan Kia

Khi bé qua cac ngudn nuéc’chay vao hd,
nong do amonia, nitrate va phosphate tinh toan
tr md hinh. lan luot 1a 0,127; 0,225 va 0,210
mg/l,-giam dang ké va thap nhat trong thang 1
(hinh 2b). Tuy nhién, su suy giam khong dién ra
tirc thol ma qua trinh nay doi hoi thoi gian kha
dai, it nhat 1a 6 thang.

Kich ban thiz ba: khéng cho 2 nhanh sudi S4 va
S5 vao ho Pan Kia

Khi 2 ngudn nuée nay khong duge dua vao
hd ¢6 nghia 1a giam tai lugng amonia, nitrate va
phosphate vao hd lan luot 1a 89,82; 58,15 va
57,16%. Trong kich ban nay, ndng d6 amonia,
nitrate va phosphate giam dang ké. D4i chiéu
v6i QCVN 08:2008/BTNMT cho thdy ham
lugng amonia tinh todn tir md hinh cua kich ban

nady nim dudi ngudng cho phép cua cot Bl
(amonia cot B1 cua QCVN 08:2008/BTNMT la
0,5 mg/l) dbi véi nudc mat. Ham luong nitrate
duoc cai thién tét hon, trong tit ca céc thang,
ham lugng nitrate déu ndm dudi ngudng cho
phép cua cot Al (nitrate cot Al cia QCVN
08:2008/BTNMT la 2 mg/l). Riéng ham luong
phosphate, két qua tir md hinh cho thiy mic du
khong dwa 2 nhanh sudi S4 va S5 vao hd Pan
Kia nhung ndng d6 chit ndy var hoi vuot o Véi
QCVN 08: 2008/BTNMT. D¢ cai thi¢n
phosphate xuong dudi ngudngrcho phép, can
luu ¥ dén ngudn déng gép-phosphate cia nhanh
sudi S1, xa hon lasxem xét lai th6i guen, tap
quan canh tac va st dung, phan bon cé chua goc
phétpho & viing chiiyén canh nong nghiép nay.

KET LUAN

€6 5 ngudn nudc chinh din vao hd Pan
Kia, khong c6 bat ky hé théng xir Iy ndo nham
giam nong do chat thai trudc khi dua nudc vao
ho. HO6 Pan Kia nhan mét lugng dang ké chat
dinh dudng gay hién tugng phi dudng véi ting
bé mat mong.

Ba kich ban (thai vao hd 100%, khong thai
vao hd bat ky ngudn nao va dua vao hd céc
ngudn trir 2 nhénh subi S4 va S5) da duoc thuc
hién dé xem xét sy thay ddi chit luong nudc hd.
Gia tri cua cac thdng sb tinh toan va do dac
trong kich ban 1 kha théng nhit véi nhau, diéu
nay khing dinh tinh phd hop cia mé hinh.
Trong kich ban 2, ¢ su cai thién chat luong
nudc hd nhung khong dién ra tac thoi. Két qua
cho thdy, hé sinh thai can thoi gian dai dé hoi
phuc Vé trang thai ban dau. Vi kich ban thu 3,
ngirng thai ngudn S4 va S5 vao hd, cé sy cai
thién dang ké chat lugng nuéc hd. R6 rang, leu
vuc phia Dong Nam hé Pan Kia (khu dan cu
tap trung va dat nong nghiép) dang co tac dong
manh me Ién chat lwong nuéc hd Pan Kia. Didu
nay canh bao can sém c6 bién phap khic phuc.
Loi cdm on: Tac gia xin cam on Truong dai
hoc Pa Lat va Vién Hai duong hoc tai Nha
Trang da tao didu kién vé tai chinh va trang
thiét bi cho nghién ciu nay.
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IMPACT ASSESSMENT OF DAN KIA INFLOWS AND APPLICATION
AQUATOX MODEL IN MANAGING WATER QUALITY-

Tran Thi Tinh', Doan Nhu Hai?, Bui Nguyen Lam Ha', Nguyen Thi Thanh Thuan®

'University of Dalat, Da Lat city, Lam Dong province, \Vietnam
%Institute of Oceanography, Nha Trang city, Khanh Hoa province, Vietnam

SUMMARY

The parameters used for measuring water quality of-=Dan- Kia reservoir were temperature, pH,
conductivity, secchi disk depth, dissolved oxygen (DO), chlorophyll a, nutrients:.nitrogen (ammonia, nitrate)
and phosphate. There are five influents for the reservoir, therefore the water quality of Dan Kia reservoir
depends on activities around these channels. S1 stream has the highest flow into the reservoir
(8.2x10°m?/year) but most of the nutrients were discharged ffom S4/and S5 stream. Concentration of
ammonia, nitrate and phosphate from these chanpéls is accounting for 89.82, 58.15 and 57.16% into the lake,
respectively. The study constructed three scenarios and.run them using AQUATOX model. The first scenario,
all existing inflows are discharging into the lake, present situation. The second scenario, none is discharging.
The third scenario, all are discharging except 84 stream and- S5 stream. The result from the first scenario
showed that the concentrations from the model consistent'with measurements in the reservoir. In case the
second and third scenarios happened the concentrations considerably decreased.

Keywords: AQUATOX, modelling, phytoplankton, water quality.
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