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SUMMARY

RATIO OF PARTICULATE ORGANIC CARBON AND CHLOROPHYLL A
CONCENTRATIONS (POC/CHL-A) IN WATER OF THE RED RIVER DOWNSTREAM

The Red River is an typical example of the South East Asian rivers which have been impacted by both
natural conditions and human activities. Recently, a series of dams impounded in the river has
accelerated a significant decrease of the total suspended solids (TSS) flux. The decrease of the riverine
TSS flux may lead to the reduction of some associated elements (C, N, P) and has impacted on
ecological functioning of the downstream section. In this paper, we aim to investigate the present
concentrations of particulate organic carbon (POC) and chlorophyll a (Chl-a) concentrations in the
Red River downstream and then calculate the ratio of POC/Chl-a for the present situation. The
observation results in the downstream section from Hanoi to Ba Lat during 4 sampling campaigns in
2019 showed that POC concentrations varied from 0.6 to 2.48 mgC/L, averaging 1.59 + 0.46 mgC/L
whereas the Chl-a concentration ranged from 0.16 to 2.06 ugChl-a/L, averaging 0.57 £ 0.42 ugChl-
a/L. The ratio POC/Chl-a fluctuated in the wide range from 973 to 14,419 mgC/mg Chl-a, averaging
4141 £+ 2923 mgC/mgChl-a. The high values of the POC/Chl-a ratio for the River River downstream
indicated that the origin of organic matter in the river water mainly came from the soil leaching and
erosion in its watershed. This value was higher than the previously observed value may suggest the
change in phytoplankton development in the Red River downstream hydrosystem, reflecting impact of
change in nutrient supply on riverine ecology.
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1. MO PAU a) biéu thi sinh khdi thuc vét phu du. Trén thuc
Cacbon hitu co khong tan (POC)  va té, ham lugng cacbon trong nudc song thuong
Chlorophyll a (Chl-a) trong cac hé thuy van la ¢6 nguodn gde tir sinh khéi thye vat phu du hodc
cac thong s6 biéu thi chét lugng nudc va mirc tir qua trinh rtra troi, x6i mon trong luu vuc.

d6 phat trién cua thyc vat phu du. POC 1a chi Ty 16 POC/Chl-a dd dwoc quan tdm trong nhiéu
s6 thé hién ham lugng cacbon hitu co trong nghién ctru vé ngudn gbc cacbon trong cic dong
chat rén lo limg, trong khi Chlorophyll a (Chl- song trén thé gioi. Thong thuong, trong nudc
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song, néu ham lugng Chl-a tong s6 thap thudng
cho ti 1€ POC/Chl-a cao, chiing t6 sy dong gop
ctia sinh khdi thuc vat phu du dén ham luong
POC trong hé théng song 1a t6i thiéu, va nguoc
lai ty 16 POC/Chl-a thép thuong thé hién ham
lugng POC thép va sinh khéi thuc vat phu du
cao. Khi ty 1€ POC/Chl-a 16n hon 200 mgC/mg
Chl-a, hé thdng séng s& chira nhidu chat hitu co
va ¢6 sy phan huy chét hitu co trong hé thong
song; va khi ty 16 POC/Chl-a nhoé hon 200
mgC/mg Chla, ching té thyc vat phu du phat
trién manh [4]. Gan day, Abril va cong sy [2]
cho rang khi ty 1&é POC/Chl-a nam trong khoang
30 — 100 mgC/mgChl-a, thi hé théng song s&
duge coi 14 hé dién hinh ¢6 thuc vat phu du phat
trién manh, va thuc vat phu du s€ c6 dong gop
dang ké toi ham lwong POC trong nudc song.
Mit khéc, ty 16 POC/Chl-a phu thudc nhiéu vao
cac diéu kién moi truong nhu 4nh sang, nhiét d9,
nguon dinh dudng, do duc va thanh phan loai
thuc vat phii du. Vi véy, voi bat ky thay doi nao
clia mdi trudng, ciing 1am anh huong dén gia tri
ty 1&¢ POC/Chl-a va ty 1¢ nay do d6 duogc coi la
thong s6 dang quan tam khi danh gi4 sy thay dbi
moi truong-sinh thai trong hé thity van.

O Viét Nam, nghién ctru vé chét lugng nude
cac hé théng song, hd méi chi dé cap riéng biét
to1 ham lugng POC, ham lugng Chl-a, va so bd

danh gia ty 1€ POC/Chl-a trong nudc sdng
Hong giai doan 2009-2010 [1]. Nhu da biét,
gan day, hé thong song Hong chiu tic dong
manh cua con nguoi, trong d6 cé viéc xdy
dung va van hanh hang loat hd chira trén ca dia
phan Trung Qudc va Viét Nam trong giai doan
2010s. Vi vay, ham lugng cat bun lo ling cling
nhu cac chit gin két (C, N, P) co xu hudng
giam va diéu nay c6 thé anh huéng t6i sinh
thai ving ha Iuu, cira song, ven bién. Bai bdo
nay trinh bay két qua danh gia ty 16 POC/Chl-a
trong nudc song Hong nham xem xét sy thay
d6i chat lwong nudc va sinh thai ha luu song
Hong trong giai doan hién nay, sau khi hang
loat hd chira di vao hoat dong. Cac két qua thu
duoc gop phan danh gia chit luong nudc hé
thong song Hong, ciing nhu dua ra co s¢ khoa
hoc nham bao vé sinh thai vung ha luu séng
Hong va viing ctra song ven bién.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

Séng Hong c6 dién tich Iuu vyc khoang 156.451
km2. Ba nhanh song chinh ¢ thuong luu (Pa,
Thao, L6) gdp nhau tai Viét Tri, tao nén chau thd
song Hong. Ving ha luu co 4 nhanh séng chinh
(Tra Ly, Ba Lat, Ninh Co, Dao) db ra bién. Dbi
tugng nghién ctru 1a gia tri ti 1€ POC/Chl-a trong
nude hé théng song Hong.

Bdng 1: Vi tri cdc diém khdo sdt trén séng Hong theo chiéu doc séng tir Ha Ngi dén Ba Lat

STT Tén vi tri Ky Toa do Khodng cdach toi
higu bién
1 Cau Chwong Duong, Ha noi 21°2°20” N
SH1 105°51°53” E 164 km
2 Bén do Pha Noi, Pho Noi, Tinh Hung 20°46'47.3"N
Yén. SH2 | 10595649.6"E 123 km
3 Xa Moc Bic, huyén Duy Tién, tinh Ha 20°42'04.8"N
Nam SH3 106°00'09.1"E 111 km
4 Xa Pao Ly, huyén Ly Nhan, tinh Ha 20°36'02.7"N
Nam SHA 1 106°0430.8"E 96 km
5 £ NPT . 20°28'46.4"N
Bén pha do Nhat Tao, tinh Nam Dinh SHS5 106°11'11.1"E 73 km
6 Bén pha Sa Cao, Huyén Xuan Trudng, 20°22'12.2"N
tinh Nam Dinh SH6 106°20'37.8"E 35 km
7 | Bé Hiru Hong, Con Nhi, huyén Giao 20°17'15.0"N
Thuy, tinh Nam Dinh SH7 106°28'08.0"E 17km
8 D?: Sonquong 8, x? Giao Thién, huyén SHS 20°17'26.9"N 6 km
Giao Thuy, Nam Dinh 106°32'54.6"E
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Hinh 1: Cdc vi tri quan trdc ham lwong POC
va Chl-a doc song Héng doan tir Ha Néi dén
cira Ba Lat
Céc miu nghién ctru duge ldy 4 dot trong thoi
gian tur thang 2/2019 — 8/2019 tai 8 vi tri doc
theo nhanh chinh séng Hong tir Ha Noi dén

ctra Ba Lat (Bang 1; Hinh 1).

Céc miu nude duge ldy theo dung tiéu chuin
Viét Nam 6663-6:2008 va dugc loc ngay i)
bang gidy loc Whatman GF/F (sau khi gidy loc
da dugc sdy kho ¢ 550°C) dé xac dinh ham
lwong POC) i) bang gidy loc Whatman GF/C
dé xac dinh ham lugng Chl-a.

Ham luong POC duoc xac dinh bang phuong
phap khéi lugng sau khi nung gidy Whatman
GF/F sau loc & cac nhiét do 120°C va 550°C

trong 2h va Sh tuong tng [9]. Ham lugng Chl-
a dugc xac dinh bang phuong phap tham khao
cua tac gia Lorenzen [6], st dung may UV-VIS
V-630 (JASCO, Nhat Ban). Cac phép do duoc
lap lai 3 1an va lay két qua trung binh (khoang
tin cdy 90%). Do mubi duoc do truc tiép tai
hién truong bang may do nhanh WQC-22A
(TOA, Nhat Ban).

3. KET QUA VA THAO LUAN

3.1. Ham luwgng POC va Chl-a trong nuéc
ving ha lru hé thong song Hong

Cacbon hiru co khong tan

Két qua quan tric tai 8 vi tri doc song Héng tr
Ha Noi dén Ba Lat trong nam 2019 cho thay
ham lugng trung binh POC dao dong trong
khoang tr 0,60 — 2,48 mgC/L, trung binh dat
1,59 + 0,46 mgC/L cho toan bo hé thong song
Hong (Bang 2). Theo chiéu doc séng, khong
quan sat thdy sy thay d6i ro rét vé ham luong
POC (Hinh 2).

Bang 2. Ham luong trung binh (= do léch chucfn) POC, Chl-a va ty I¢ POC/Chl-a tai cdc vi tri quan

trdc doc song H&ng tir Ha Néi dén cira Ba Lat

Vi tri POC, Chl-a, Ty 1€ POC/Chl-a,

) mgC/L ng/L mgC/mgChl-a
SH1 1,8140,61 0,21£0,03 8825+4086
SH2 1,37+0,44 0,26+0,07 5062+399
SH3 1,34+0,56 0,32+0,07 4137+£1579
SH4 1,50+0,52 0,63+0,77 2596+1305
SH35 1,53+0,4 1,19£0,12 1639+£737
SH6 1,7+0,42 0,75+0,37 301242689
SH7 1,63+0,25 0,60+0,35 3550+2503
SHS 1,83+0,37 0,55+0,27 4310£3011

Trung binh 1,59 0,57 4141

(min-max) (0,60-2,48) (0,16-2,06) (973-14419)

SHI-SHS
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Céc gi tri quan tric trong nghién ctru nay gin
véi cac gia tri quan tric duoc cho hé théng
song Hong trong giai doan 2009-2010: POC
trong khoang tur 0,3 — 6,6 mgC/L, trung binh
dat 1,4 mgC/L, voi gia tri cu thé tai mot sd
diém nhu sau: Ha Noi: 1,7 mgC/L; Nam
Dinh: 1,4 mgC/L; Quyét Chién: 1,4 mgC/L;
Tryc Phuong: 1,3 mgC/L va Ba Lat la 0,7
mgC/L [1].

Meybeck [7] cho ring ham luong POC trong
céc hé thdng song trén thé giGi co gia tri trong
khoang rong, tir 1 - 30 mgC/L, trung binh dat 5
mgC/L.
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Hinh 2: Bién thién gid tri trung binh ham
luong POC va do mudi theo chiéu doc song
H&ng tw Ha Noi dén Ba Lat

Chlorophyll a

Két qua phan tich ham lwong Chl-a trong nuéc
hé théng song Hong cho thiy sinh khéi thuc
vat ndi co su bién dong 16n tai cac tram, tu
0,16 pg Chl-a/L dén 2,06 pg Chl-a/L, trung
binh dat 0,57 + 0,42 pg Chl-a/L. Ham lugng
Chl-a phia gin cira song c6 xu hudng giam

(Hinh 3).

15 4 mmChl-a —-Dd mudi r 0.200

r 0.150
. 1.0 A ®
) O
2 - 0.100 3
; 2
= 05 4 =
o L 0.050 o

0.0 - - 0.000

S1 S2 S3 S4 S5 S6 S7 S8

Vi tri

Hinh 3: Bién thién gid tri trung binh ham
luwong Chl-a va do mudi theo chiéu doc song
H&ng tw Ha Noi dén Ba Lat
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Két qua cua nghién ciru nay thap hon so véi
cong bd trude day vé ham lugng Chl-a trong
nuée song Hong tir thwong ngudn vé ha luu
Vi gia tri toan hé thong bién ddi trong khodng
rong tir 0,5 — 20,3 pg Chl-a/L. Trong do, tai
ving ha luu, gid tri thip nhat quan tric thiy tai
Ha Noi (2,1 pg Chl-a/L), va cao hon & mot s6
tram thiy vin & cac nhanh cira séng Hong, nhu
Nam Binh: 6,4 pg Chl-a/L; Quyét Chién: 3,6
pg Chl-a/L; Truc Phuong: 3,2 ug Chl-a/L va
Ba Lat: 3,2 pg Chl-a/L [1]. Trén thé giéi, ham
luong Chl-a dao dong trong khoang rat rong, vi
du: song sudi nho & Kenya: 0,91 — 1,75 pg
Chl-a/L; song Tana (Kenya): 5,23 — 6,96 pg
Chl-a/L; mot sb thiy vue nudce ngot & Hy Lap:
6 — 90,000 pg Chl-a/L. Tai cac dong song bi
phii dudng, nong d6 Chl-a vuot qua 100 pg
Chl-a/L vao mua hé [3, 12].

3.2. Ty 1€ POC/Chl a

Ty 1€ POC/Chl-a dugc tinh dya trén ham lugng
POC va ham lugng Chl-a tai mdi diém quan
trdc va dugc trinh bay trong bang 2. Trén hé
thong song Hong tai 8 diém quan tric doc
song, ti 1¢ POC/Chl-a dao dong trong khoang
rit rong, tir 973 dén 14.419 mgC/mgChl-a,
trung binh dat 4141 £ 2923 mgC/mgChl-a
(Bang 2). Trong s6 8 vi tri quan tric nay, cac
gi4 tri cao nhit dwoc quan sat thiy tai phia ha
lru cira song c¢6 thé do sy suy giam ham luong
Chl-a vung ctra séng va tai tram Ha Noi vao
cac thang mua (thang 7,8) khi Ivu luong nudc
1én cao (Hinh 4).
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Hinh 4: Cac gia tri cua ty I¢ POC/Chl-a tai 8
Vi tri quan trdc doc song Héng doan tir Ha Néi
dén Ba Lat



Ty 1€ POC/Chl-a ciing da dugc nghién cuu trén
nhiéu hé théng song trén thé gidi, va co gi tri
bién d6i rat rong. Vi du: soéng Channel va song
Authie (Anh) khi nuéc no hoa: 169 - 187
mgC/mgChl-a; song Mahi (An D9): 25,6 —
1112 mgC/mgChl-a; song Tana (Kenya): 75 —
40781 mgC/mgChl-a [10]; song Hoang Ha
(Trung Qudc): 50 - 22520 mgC/mgChl-a [13].
Theo cac nghién ctru trudc day [2, 4], khi ty 1€
POC/Chl-a 16n hon khoang gié tri cia hé dién
hinh thyc vt phi du phat trién manh trong
nuée song (> 200 mgC/mgChl-a), co thé két
luan rang POC trong nudc séng cd ngudn goe
cha yéu tir rira tréi va x6i mon trong luu vuc,
tir rac va tir 16p dat bé mat. Xét hé thong song
Hong, gia tri ty 1& trung binh POC/Chl-a tai tat
ci cic tram quan tric (1639 - 8825
mgC/mgChl-a) va gia tri trung binh cho toan
bd doan song ha lwu quan tric (4141
mgC/mgChl-a), déu vuot xa khoang gié tri cua
hé dién hinh thyc vat phu du phat trién manh
trong nudc song, ching t6 POC trong nudc
song Hong c6 ngudn gde chi yéu tir rira troi va
X061 mon trong luu vuc.

Céc két qua trong nghién ctru nay cao hon so
v6i gia tri duoc quan tric trude day vé ty 16
POC/Chl-a (802 mgC/mgChl-a) cua toan h¢
thong song Hong ddi v6i 8 tram bao gdm 3
nhanh song Da, L6, Thao, nhanh chinh song
Hong tai Ha Noi va ving cira séng tai 4 nhanh
chinh [1]. Nhu viy, so v6i két qua nghién ctru
trugc day cho giai doan 2009-2010, ty 1€
POC/Chl-a ¢6 xu hudng gia tdng do suy gidm
ham Iuong Chl-a trong nudc sdng, phan anh
suy giam sinh khéi thuc vét ndi. Nhu da biét,
su phat trién cta thuc vat ndi trong nudc song
phu thudc vao mot sb diéu kién moi truong
thuy vuc nhu chét dinh dudng, do duc, nhiét
d06, 4nh sang va luu lwong nude [7, 11]. Gan
day, viéc xay dung hang loat hd chira trén hé
thong séng Hong di va dang lam giam rd rét
cat bun lo limg, giam cac chat dinh dudng gin
két [5] va diéu nay rét c6 thé anh hudng t6i su
phat trién thuc vat nbi vung ha luu c6 nhiéu do
suy giam cac chat dinh dudng (N,P) tir thugng
ngudn. Cac nghién ctru sau hon can duoc tién
hanh nhdm 1am r& anh hudng cia cac hd chira
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trong viéc luu giir cac chat dinh dudng trén hé
thong song Hong, anh hudng dén sinh thai ha
luu song Hong.

4. KET LUAN

Két qua khao sat doc song Hong doan tir Ha
Noi dén ctra Ba Lat cho théy, ham lugng POC
trung binh tai cac vi tri quan tric dao dong
trong khoang 0,60 — 2,48 mgC/L, trung binh
dat 1,59 = 0,46 mgC/L va ham lugng Chl-a dao
dong trong khoang 0,16 — 2,06 pg Chl-a/L. Ti
1¢ POC/Chl-a trong nuéc ha luu séng Hong tai
8 diém quan tric dao dong trong khoang rat
rong tr 973 — 14.419 mgC/mgChl-a, trung binh
toan hé thong dat 4141 + 2923 mgC/mgChl-a.
Ty 1¢ POC/Chl-a cao trong nudc vung ha luu
song Hong, ching t6 ngudn gdc cac chét hitu
co trong nudc séng chu yéu dén tir qua trinh
rira troi va x61 mon trong luu vuc. So véi
nghién clru trude day cho giai doan 2009-2010,
ty 1&¢ POC/Chl-a c6 xu hudng gia ting do suy
giam ham lugng Chl-a trong nuéc song. Piéu
nay c6 thé phan anh suy giam sinh khéi thuc
vat n6i do suy giam céc chat dinh dudng (N,P)
tir thwong ngudn. Cac nghién ciru sdu hon can
dugc tién hanh nham 1am r6 anh hudng cla cac
hé chira trong viée luu giit cac chat dinh dudng
trén hé thong séng Hong.

Loi cam on: Nghién ctru nay duoc hoan thanh
trong khuén khd dé tai nghién ctru khoa hoc va
phat trién cong nghé cdp Bo Cong Thuong, ma
s6 PTKHCN.008/19 (TS. Phing Thi Xuan
Binh).
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