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SUMMARY
ASSESSMENT OF CARBON CONCENTRATIONS IN SOME RIVERS IN H:ANOI CITY
_ 1

Riverine carbon concentrations play important role in global carbon cycle. Carbon concentrations are
affected by many factors such as lithological - geological characteristics, meteorological and
hydrological characteristics and human activities. This paper presented the observation results of
carbon concentrations including particulate and dissolved organic carbon (POC and DOC) and .
inorganic carbon (DIC) in the four urban rivers in Hanoi during sampling campaigns from Febreuary
and April in 2020. The results showed that POC concentrations at 8 observed sites of the four rivers
ranged from 1.8 to 4.9 mgC/l, averaging 3.6 £ 0.9 mgC/l and DOC varied from 7.3 — 19.0 mgC/l,
averaging 11.5 + 2.4 mg/l whereas DIC concentrations fluctuated from 47.0 to 94.4 mgC/l, averaging
73.2 + 12.0 mgC/l. The significant high concentrations of carbon in the urban rivers in Hanoi in
comparision with the ones of other larger rivers reflected an important impact of human activities.
Longterm observation should be carried out for determining the change of carbon concentrations and

fluxes of the urban rivers.
Keywords: organic carbon, nutrients, urban river, surface water quality

t&i chit lrgng nuéc séng. Gia ting ham hrong

1. MO PAU
cacbon trong cdc dong song thudng cd lién

Ham lrgng cacbon trong cac dong sdng 1a mét
phin quan trong trong chu trinh cacbon toan quan t6i tdc dong ctia con ngudi (d6 thi hda va
- cAu, chuyén tii cacbon giita cdc mdi trrdng mét do din sb cao, phét trién san xuit céng
d4t, dai dwong va khi quyén. Mit khic, ham nghiép va canh tic néng nghiép cling véi gia
Iwgng cacbon va céc dang cacbon trong céc ting nudc thadi ...). Bén canh d6, ham lrong
dong song phan anh mirc 44 tdc ddng cia con " cacbon c¢dn chiu 4nh hudng cia qué trinh
ngudi va cac didu kién tir nhién trong lwu virc phong hod, x6i modn trong luu vire, ché dé khi
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hau — thiy vin, thim thuc vit, dic diém dia
chit-dia mao ...trong Iwu vue [1].

Ham legng cacbon di dugc nghién ciu déi véi
nhiéu hé théng séng trén thé gisi, tuy nhién & Viét
Nam huéng nghién ctu ndy méi chi dugc tién
hanh cho mét sé hé théng séng (song Hong, song
P4y — Nhué...). Mot sé nghién ctru trude ddy cho
thAy hé théng séng d6 thi T6 Lich, Kim Nguu, Lir,
va Sét déu dang bi 6 nhiém hitu co ning véi cic
chi tiéu BOD, COD vuot mitc cho phép nhiéu I4n
[2, 3]. Trong nghién ciru nay, chiing t6i tién hanh
quan tric him hrong cacbon hifu co (POC va
DOC) va cacbon vd co (DIC) trong nuéc hé théng
song ndi dd HA Néi (T6 Lich, Lir, Sét, Kim Nguri)
trong nim 2020. Céc két qui thu dugc gép phin
d4nh gi4 chét lrong nudc séng ndi dd va cung cip
co s& khoa hoc cho viée béo vé va quan Iy ngudn
nude mdt cach hiéu qua & Viét Nam.

2. POl TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. P6i twgng nghién ciru

Séng Té Lich dai 14,6 km, rong trung binh 40
— 50 m, sAu 3 — 4 m, bit nguon tir cong Phan
Dinh Phiing, @5 vao séng Nhué qua dp Thanh
Liét. Séng Té Lich c6 luu lugng nudc khoing
30 m3/s, duge coi 12 hé théng nhén nuéc thai
cia thanh phd Ha néi. Séng Kim Nguu 1a mot
phén luu cda séng T6 Lich, dai 11,8 km, réng
20 — 30 m, sdu 3 — 4 m, bét ngudn tir diém x&
cbng Lo Puc va db vao séng T Lich tai Thanh
Liét. Séng Lir (song Nam Pdng) dai 5,6 km,
rong trung binh 30 m, sdu 2 — 3 m, bét ngudn
tir cong Trinh Hoai Pitc va db ra séng T6 Lich
(ghn cAu D4u, quin Hoang Mai). Séng Sét dai
5,9 km, rong 10 — 30 m, d sdu trung binh
nhiéu doan séng chi hon Im, bit ngudn tr
cbng Ba Triéu, hd Bay MAu trong Céng vién
Théng Nhit (quin Hai Ba Trung), v d vao
hd Yén S& (quin Hoang Mai) [4] (Hinh 1).

Hinh 1. Hé théng séng dé thi Ha ndi va cdc vi
tri ldy mdu ndm 2020
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Céc song nghién ctru ndm trén dia ban thanh
phd Ha ndi, noi c6 tong dén s6 va mat o dan
sb cao din dén luong 16n nuée thai sinh hoat
dugc db ra méi trudng, di va dang gép phin
gdy 6 nhifm mai trudng nuée séng. Dan sb Ha
Nbi tinh dén thang 4 nim 2019 1a 8.054.000
ngudi véi tdng dién tich Ha Noi dat 3.359 km?,
mat do dan sé dat 2.398 ngudi/km?z Tdng hru
Iwong nudc thii cla thanh phd dat 1.200.000
m®/ngay.dém, trong dé mai c6 khoang 20,6%
téng lrgng nuée thai sinh hoat ctia thanh phd
dugce xtr 1y [5]. ;

Pbi trong nghién ciru clia bai bdo nay 1a ham
lrgng cacbon (hitu co va vo co) trong nude hé
théng song d6 thi HA N6i quan tric nim 2020.
2.2. Phwong phip nghién ciru.

Cac miu nuée mit duge lﬁy tai 8 vi tri trén céc
song T6 Lich, Lir, Sét, Kim Nguu (Hinh 1).
Cac miu nuée duge 14y hang thing trong thai
gian tir thang 2/2020 — 4/2020, theo ding tidu
chuin Viét Nam 6663 - 6: 2018. C4c mAu nuéc
duoc bao quan trong chai thuy tinh & 4°C ngay
sau khi 1y miu.

Mau nude duge loc ngay bang gidy loc
Whatman GF/F (sau khi gidy loc d& dugc siy
khé & 550°C). Ham luong DOC dugce xidc dinh
trén mAu nuée sau locbing mAy phan tich téng
cacbon hitu co (TOC-Vg, Shimadzu, Nhét
Béan). Ham lugng POC dugc xac dinh trén
phin miu trong gidy loc Whatman GF/F bing
phuong phép nhiét nung lin lwot & 105°C
(trong 2h) va 550°C (trong 4h). Phin méu nuée
khéng loc duge sit dung dé phan tich him
lrong DIC (ngay sau khi 1dy mu) theo phurong
phép theo tiéu chuin My [6]. Cic phép do
dwoc ip lai 3 14n va 14y két qua trung binh.

3. KET QUA VA THAO LUAN

3.1. Ham lwgng cacbon hiru co (POC va
DOC) trong nuée song do thi Ha Noi

Két qua phén tich hiam lrong trung binh cta
cacbon hitu co hoa tan (DOC) va hitu co khong
tan (POC) tai 8 vi tri quan tric trén séng Hong
trong giai doan thang 2/2020 — 4/2020 dugc
trinh bay trong Bang 1.

- Két qua quan triic cho thiy ham lwong POC tai

8 vi tri trén hé théng d6 thi dao déng trong
khoang tir 1,8 — 4,9 mgC/1 va gi4 tri trung binh



dat 3,6 + 0,9 mgC/l (Bang 1). Gia tri ham
lrong POC trung binh quan trdc trén séng d6
thi cao hon so véi gid tri trung binh ghi nhén
trén séng Hong, noi ham lugng cacbon hitu co
khong tan chiu tdc dong chu yéu béi qué trinh
rira tréi vA x6i mon trong luu wic (frong
khodng tir 0,1 dén 9,0 mgC/l, trung binh dat
1,5 + 1,5 mgC/l) [7]. Meybeck [1] cho ring
ham leong POC trong céc hé théng séng trén
thé gi6i c6 gia tri trong khoang rong, tir 1 - 30
mgC/l, trung binh dat 5 mgC/1.
Bang 1. Gid tri trung binh (16n nhdt — nhé
nhat) ciia ham lwong POC va DOC trong méu
nuée séng doé thi nam 2020

Vi tri liy
miu/ Tén DOC POC
ky hi¢u  sdng mgC/l mgC/1
miu
T6 132 3,7
1L Lich  (10,2-16,9)  (2,2-4,4):
TL2 T6 11,2 4,1
Lich (10,8—11,6) (3,9-4,5)
L1 Lu 12,0 4,5
(11,5-12,9)  (4,1-4,9)
12 Lir 10,6 3.3,
(9,6-11,3) (2,9-3,6)
Kim 11,8 4,4
KN1 ’ ’
Nguu  (10,3-13,3)  (4,1-4,7)
Kim 9,2 1,9
KN i ’
. Ngwu  (7,3-11,6) (1,8-2,1)
10,0 3.7
S
- o (8,4-11,6) (3,0-4,0)
2 Sét 13,8 3.6
(11,0-19,0)  (3,0-4,2)

Ham lrong DOC tai 8 vi trf trén hé théng séng
d6 thi dao déng trong khodng tir 7,3 — 19,0
mgC/l va gia tri trung binh dat 11,5 + 2,4
mgC/l (Bang 1).

Ham lwong quan tric trén séng d6 thi cao hon
rit nhiéu so véi céc gid tri do dugc trén sdng
Hdng noi ham luong cacbon hitu co hoa tan
chiu tac dong chit yéu béi qu4 trinh rira trdi va
x6i mon trong luu vuc (trong khoang tur 0,1
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dén 8,5 mgC/l, trung binh dat 2,0 + 1,2 mgC/l)
[7].

3.2. Ham lwgng cacbon vé co DIC trong
nuwée hé théng séng Hong

K&t qua quan tric trong nghién cifu nay cho
thy, ham Iwong DIC tai 8 vi trf ldy mAu trén 4
song ndi d6 dao dong trong khoing rdng, tir
47,0 mgC/l dén 94,4 mgC/l, trung binh dat
73,2 + 12,0 mgC/l. Céc gi4 tri DIC nhé nhét
quan tric thdy tai ha luu séng Kim Nguu, dao
dong trong khoang 47,0 — 79,2 mgC/1. Céc gia
trj DIC 16n nhét quan tric thly tai cic diém

khao sat trén séng To Lich véi gia tri rét cao,

dao dbng trong khoang 74,9 — 94,4 mgC/l
(Bang 2). ]

Bang 2. Gid tri trung binh (I6n nhdt — nho
nhdt) cia DIC trong mdu nuéc séng do thi
ndam 2020

7 5  ?
Vi tri lay mau/ A. "
& Tén song - mgC/l
ky hi¢u miu
T6 Lich 80,6 -
TL1 ) p
(74,9-83,7)
TLS T Lich 89,3
. (83,5-94,4)
Lu ' 77,2
K e
ot (72,4-80,8)
L2 Lt . 69,2
(61,9-77,1)
i ' Kim Nguu 72,8
(67,5-79,2)
N2 Kim Nguu 49,4
' (47,0-51,1)
. 69,2
S1 Sét ;i
© (61,9-77,1)
S2 Sét ey

(69,1-80,0)

Céc gia tri DIC trén séng db thi cao hon rat
nhidu so véi két qua quan tric trén séng Hong
trong nghién ciru truéc diy (trong khoang tir
14,9 dén 23,3 mgC/l, trung binh dat 19,1 + 2,0
mgC/l) [8]. Nhiu nghién ciru truée ddy cho
ring him luong DIC thudng phy thue nhidu
vao cac didu kién tw nhién trong huu virc (ché
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do thiy vin, dic diém dia chit luu vuc séng)
(8, 9].

Nhu véy, két qua khao s4t ciia nghién citu nay
cho thiy nuéc thai sinh hoat ¢6 anh hudéng 16n
dén ham lwgng cacbon v6 co trong nudéc séng
db thi.

3.3 Ham lwong cachon téng s6 va ty 18 cc
dang cacbon vé co va hitu co trong nwéc
song

Ty 1& c4c dang cacbon (v6 co va hitu co) ctia 4
song quan tric duge trinh bay trong hinh 2.
Cacbon vb co (DIC) chiém ty 1& cao nhit,
trung binh dat 82,8 £ 2,6 % cho tit ci cac song
quan tric, sau d6 dén cacbon hitu co hoa tan
DOC (13,1 + 2,5 %) va ty 18 thip nhét lu6n
thudc v& cacbon hitu co khéng tan POC (4,1 +
0,9 %).

Xét theo ty 1¢ cdc dang cacbon, nghién ciru
trude ddy vé hé théng séng Hong ciing cho
thdy ham lLrong cacbon vé co hoa fan DIC
chiém ty 18 16n trong tAt ca c4c miu quan tric,
trung binh dat 82,5%. Ham lugng cacbon hitu
co trong nudc séng Hoéng chiém khoang
17,5%, trong dé cacbon hitu co dang khong tan
POC chi chiém ty 1& nhé (7,1%).

chau Au va Chau My [9]. Ty 1é DOC/TOC
thdp phin 4nh qu4 trinh rira tr6i x6i mon manh
trong hru vire, chit yéu tir cic ngudn thai phat
tan, dic biét trong mua mua khi luu lugng
nudc ting cao. Nguoc lai, ty 1€ DOC/TOC cao,
dic biét trong mila khd phan 4nh ngudn thai
diém déng gbp déng ké.

Két qua quan tric trong nghién ctru nay dbi véi
hé théng séng d6 thi Ha Ngi cho thdy ty 1&
DOC/TOC bién dbi trong khoang tir 0,7 dén
0,9, trung binh dat 0,8. Didu ndy ciing chimg td
ngudn thai diém déng gép ding ké cacbon cho
cic song d6 thi nghién ciu, trai nguogc voi hé
théng séng Hbng, chiju tic déng chinh cia
ngudn thai phat tan véi tj sé DOC/TOC < 0,5
[8].' : 5 ;
Diéu nay cling phu hop véi rat nhiéu quan tric
truée ddy vé sy 6 nhifm cac chit hiru co
nghiém trong trong nudc séng d6 thi véi ham
hrong COD khoang 170 - 350 mg/1 [2, 3], dong
thdi ham Iugng oxy hoa tan trong nudc séng
rat thdp (<1 mg/l) do nhan lugng 16n nuéc thai
sinh hoat hiu nhr khéng qua xir 1y [5].

! ;
Bang 3. Ham luong cacbon 6 mit 56 séng trén

thé gici [8]
#%POC =%DOC @%DIC DIC, - i POC,
: Tén so DOC, mgC/1
100 1 ' CHSONE g o mgC/1
80 A
P~ Amazon 8-10 4,5 2,8
ol Congo 3,0 10,6 1,6-2,3
20117 Mississippi ~ 30-32 5,9 16,9
0 1 E e feesiosseisd] .
o Li ) ; 9,9- 1,0-8,8 4,7-
To Lich Sét Kim Ngwu s > 50 3
Yen(_’w 55,1 92,4
Hinh 2. Biéu dién ty 1¢ ham lwgng cacbon hitu Pearl 12-15 1,9-3,5 11-3,8
1 V0 / Sng do thi nam 2020
cava'vo co: .cuan4 ang,: 6 inam‘ L Yangize 178 T o7
3.4. So sénh v6i m§t so song trén the gidi
Ham lugng DIC va DOC ctia song o thj Ha Hdng 149- 49159 gf{;
Nbi cao hon rit nhidu so véi mot s6 séng 16n _ 233 )
trén thé gioi, dong thoi cao hon gid tri trung N’gh’ef’ 47,0- 73-190 18-49
binh ciia séng chdu A va gi4 tri trung binh cia ey 94,4
song trén thé gi6i (Bang 3). 'IB:" song 07 12 ]
Ty 1& ham lwgng DOC/TOC nhd hon 0,5 Chau A
thudng quan st thAy déi véi cac hé théng song _ TE"* e Y 53 5
16n & Chau A, trong khi ty 16 DOC/TOC 1én the gioi '

hon 0,5 thudng thdy d6i véi c4c hé théng song

TB*: gié tri trung binh



4. KET LUAN

Két qua khdo st nam 2020 cho thdy, ham
lugng POC tai 8 vi tri trén hé thong dd thi Ha
‘Nbi dao ddng trong khoang tir 1,8 — 4,9 mgC/l,
trung binh dat 3,6 * 0,9 mgC/L Ham hrong
DOC dao ddng trong khoang tir 7,3 — 19,0
mgC/l va gid tri trung binh dat 11,5 + 2,4
mgC/l. Him lugng DIC tai 8 vi tri trén hé
théng @6 thi dao dong trong khoang tir 47,0
mgC/l dén 94,4 mgC/l, trung binh dat 73,2 +
12,0 mgC/L.

Ty 1€ DOC/TOC bién ddi trong khoang fir 0,7
dén 0,9, trung binh dat 0,8, chimg to ngudn
thai diém (chi yéu la nude thai sinh hoat) déng
gép déng k& cacbon cho cdc song d6 thi Ha
Noi.

Trong cc dang cacbon, DIC chiém ty 1& 16n
trong tht ca cac miu quan tric, trung binh dat
82,8 + 2,6 %. Him luong cacbon hitu co trong
nuée song d6 thi chiém khoang 17,2 + 2,6%,
trong d6 cacbon hitu co dang khong tan POC
chi chiém ty 18 nho (4,1 + 0,9 %).

“Tuy nhién, ddy chi 14 cic két qua quan tric ban
diu v& ham luong cacbon trong nude song do
thi Ha Néi. CAn mé rong quy mo va thn sudt
quan tric v& ham lugng cacbon trong nudc
song, ddng thoi thu thdp day du sb liéu vé luu
Jugng nudce séng.
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