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1. Mé dau

Carbon hitu co khong tan (Particulate organic
carbon, POC) cung voi carbon hitu co hoa tan
(DOC) 14 hai dang ton tai chinh cua carbon hiru co
trong moi truong nudc. Tai lugng carbon dugc
chuyén tai tir séng ra bién 1a mot thanh phan quan
trong ctia chu trinh carbon toan cau [7]. Gan day,
cac udc tinh vé tong tai lugng carbon hitu co tir
song trén thé gidi d ra bién dat 0,4 Gt/nim, trong
d6 55% ¢ dang carbon hitu co hoa tan va 45% o
dang carbon hitu co khong tan. C4 hai dang trén
déu c6 ngudn gbe chu yéu tir cac bé sinh quyén
Trai Dat, duoc biét dén nhu carbon hitu co cé
ngudn gdc sinh vat, bao gdm carbon hiru co tir sinh
khéi sdng, réc thai va dat [10].

Tai luong carbon hitu co van chuyén qua hé
thong song ngoi tir dat lién ra dai dwong chiu anh
hudng cua cac qua trinh ty nhién va hoat dong cla
con nguoi trong luu vuc. Tai lugng carbon hitu co
tang do nan ph4 rimg, xdy dung ciu dudng, gia
tang dan sb,... va giam do viéc xdy dung cac hod
chira trong luu vuc song. Bén canh do, tai lugong
carbon hitu co con chiu anh hudng cua qua trinh
phong hoa, x6i mon trong luu vuc, ché do khi hau,
tham thuc vat, dia chit-dia mao, dia kién tao va
thanh phan khoang hoa, céu tric cua da va dat
trong luu vuc [7, 9].

POC 1a mot trong nhitng chi s6 quan trong dé
danh gia chat lugng nudc song, dung dé xac dinh

ham luong carbon hitu co trong chat rin lo ling.
Chat rin lo limg bao gdm cac nguyén tb, cac hop
chat tach ra tir hé dong, thuc vét va cac chat hitu co
bi hép phu trén bun va dat sét. Sy phan huy POC
cung v6i ham lugng cla nod trong nudc va trong
tram tich dong mot vai trd quan trong trong chat
Iugng nudc séng vi nd6 lam giam ham lugng oxy
hoa tan va lam ting nhu ciu cau oxy sinh hoc [10].

Nghién cuu vé POC trong nudc song di duoc
tién hanh & nhiéu quéc gia trén thé gidi, tuy nhién,
& Viét Nam céc nghién ctru v& van dé nay con rat
han ché. Bai bao gidi thi¢u két qua budc dau xac
dinh ham luong POC, tim hiéu mdi quan hé cua
chung voi luu lvgng nuéce va ham lugng cat bun lo
limg trong mdi truong nude hé thong song Hong
vung ha luu, tor Ha Noi dén cac phan luu chinh
(song Tra Ly, Ba Lat, Ninh Co va song Pao) trong
thoi gian tir thang 4/2009 dén thang 4/2010. Cac
két qua thu dugc gop phin danh gia chit luong
nudce hé thdng song Hong va lam co s dit liéu cho
cac nghién ciru tiép theo vé tinh toan tai lugng
carbon d6 ra bién cta hé¢ thong song Hong, ciing
nhu tao co s& khoa hoc cho viéc bao vé va quan ly
ngudn nude c6 hiéu qua & Viét Nam.

2. Pbi twong va ndi dung nghién ciru
2.1. Péi twong nghién ciru

Hé théng song H@)ng c6 dién tich luu vuc
khoang 156.451 km® (51,2% dién tich thudc lanh
thd Viét Nam, 47,9% thudc lanh thé Trung Qudc
va 0,9% thudc lanh thd Lao).
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Khi hau va ché do thdy van: Luu vuc song
H6ng thudc vung khi hau nhiét d6i. Mua mua tir
thang 5 dén thang 10, thuong chiém 85-90% tong
luong mua nam. Luu lugng nudc trung binh tai 5
tram quan tric trén song Héng va céac nhanh chinh
(giai doan tir 4/2009 dén 4/2010) 1a: 1789m’/s tai
tram Ha Noi, 521m’/s tai tram Nam DPinh, 328m’/s
tai tram Quyét Chién, 143m’/s tai tram Truc
Phuong. Riéng tram Ba Lat, hién nay chi cé $6 liéu
day di vé muc nudc va mot vai sd lidu rai rac vé
luu lugng nude. Vi vay, nghién cuu nay méi chi
khao sat ham lugng POC tai tram Ba Lat ma chua
dé cap toi quan hé gitta ham lugng POC va luu
lugng nudec.

Dan sb va tinh hinh s& dung dat: Mat d6 dan
cu thap nhét & luu vue sdng Pa (<100 ngudi.km?)
va cao nhit ¢ ving dong bang chdu thé (>1000
nguoikm?). Trong toan bo luu vue song Hong, dat
rimg va dat ddng c6 chiém phan 16n (34% va 24%
tuong tng), dit trong ciy cong nghiép chiém 13%,
dat trong lua chiém 8% va dit do thi chi chiém mot
phén rat nhé (< 1%).

Hb chira va didu tiét nwdc: trong luu vuc song
Hong c6 2 hd chira 16n: hd Hoa Binh va hd Thac
Ba v6i chitc ning 1a cac hd thuy dién, cung cip
nudc tudi cho ndng nghiép va didu tiét 1i. HO Hoa
Binh nidm trén soéng Da, 1a hd chira 16n nhit Viét
Nam v6i dién tich mat nudc la 218km’ va trit
lugng 1a 9,5km3. Hd Thac Ba duoc dua vao su
dung nam 1972, ndm trén song Chay co6 dién tich
mit thoang 1a 234km’, trit lugng 3,6km’.

DPbi tuong nghién clru cua bai bao nay 1a ham
luong POC trong nudc hé thong sdng Hong ving
ha luu.

2.2. N¢gi dung va phwong phdp nghién ciru

Thoi gian va vi tri 1&y mau: Cac mau nghién ctru
dugc liy hang thang trong thoi gian tir thang
4/2009 dén thang 4/2010 tai tram thuy van Ha Noi
va 4 tram thdy van trén cac phan luu chinh cua
song Hong trude khi d6 ra bién Pong: tram Ba Lat
(tinh Thai Binh) trén truc chinh sdng Héng; tram
Truc Phuong (tinh Nam Dinh) trén song Ninh Co;
tram Nam Dinh (tinh Nam Dinh) trén song Dao; va
tram Quyét Chién (tinh Thai Binh) trén song Tra
Ly (hinh I). Bén vi tri trén cac phan luu chinh
duoc Iua chon nham thu duoc ) liéu vé ham luwong
POC phuc vu cho nghién ciru tiép theo vé tinh toan
tong tai lwong POC cuia song Hong d6 ra bién.
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Hinh 1. C4c vi tri ldy mau tai ha lvu hé théng séng Héng

Céac mau nudc duge ldy theo dung tidu chuan
Viét Nam 5996-1995 va duoc loc ngay bang glay
loc Whatman GF/F (sau khi da dugc say kho &
550°C). Cac mau giéy sau loc chira chit rin lo
limg duoc axit hoa bang HCl 10% va duoc siy &
60°C trong 24h, sau d6 dugc phan tich bang thiét
bi LECO CS 125. Cac phép do duoc lap lai 3 lan
va lay két qua trung binh (khoang tin cay 90%).

3. Két qua va thio luin
3.1 Ham lwong POC trong nwéc song Hong

Bdng 1 cho thy gia trj trung binh ham lugng
POC cua song Héng ¢ tram Tryc Phuong va tram
Ha Noi 14 16n nhat (1,797 va 1,727 mgC/l tuong
mg), tiép dén 1a tram Nam Binh (1,414 mgC/l),
tram Quyét Chién (1,329 mgC/l) va nho nhat 13
tram Ba Lat (0,904 mgC/1).

Bang 1. Ham lwong POC trong nwéc song Hong tai
cac vi tri quan tric
Ham lwong POC, mgCl/I

STT  Vitrildy mau

Gia tri Gid tri lon nhét
trung binh - nho nhat
1 Trwc Phwong 1,797 6,406 - 0,552
2 Quyét Chién 1,329 3,522 -0,347
3 Nam Binh 1,414 5,637 - 0,446
4 Ba Lat 0,904 2,943 - 0,304
5 Ha Noi 1,727 6,596 - 0,466

Tai mbi tram quan tréc, ham lugng POC dao
dong twong ddi 16n trong thoi gian tir thang 4/2009
dén thang 4/2010. Hau hét cac gia tri POC 16n nhét
tai cac tram dugc ghi nhan vao thoi diém mua mua
(tr thang 5 dén thang 10) va cac gia tri nho nhat
quan tric thdy trong mua kho (hinh 2). Cac gia tri
16n nhét cao hon cac gia tri nho nhat tai cac tram
quan tric Ha Noi, Nam Dinh, Truc Phuong, Quyét
Chién va Ba Lat lan lwot 1a 14; 13; 12; 10 va
10 lan.
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Hinh 2. Bién ddi ham luong POC tai céc vi tri quan trac

trong th&i gian 4/2009-4/2010

Meybeck [8] cho rang ham lugng POC trong cac
hé thong song trén thé gidi c6 gia tri trong khoang
rong, tir 1 dén 30mg/l, trung binh dat Smg/l Gan
day, ham luong POC di duogc khao sat d6i véi mot
s6 hé théng song trén thé gi6i nhu sau: song
Luodingjiang (Trung Quéc): 0,141-6,328mg/I [10];
song Yangtze (Trung Qubc): 0,372-0,972mg/l [12];
song Lanyang Hsi (Pai Loan): 0,206-1,750mg/l;

song Ordra (Ba Lan): 1,200-12,700mg/l;
Mississippi (M¥): 0,107-0,842 mg/l,...

song

3.2. Moi lién h¢ giiva ham lwong POC va luu
lwong nuwdc song

Ham luong POC bién ddi theo mua [2, 5]. Nhin
chung, ham lugng POC tai céc vi tri quan tric déu
cao vao mua mua khi luu lugng nudc sdng tang,
giam vao mua kho khi lvu lugng nuéc song gidm.
Hinh 3 cho thdy mdi quan hé theo chiéu thuin
cua POC va luu lugng nudc séng tai cac vi tri
quan tric.

Didu nay cling da dugc quan sat thdy & nhiéu
hé théng séng trén thé giéi nhu soéng Yangtze,
Changjiang, Luodingjiang,... phdn anh anh huong
cua qua trinh x61 mon, ria trdéi carbon hitu co tur
d4t trong luu vuc [9]. Khi lugng mua trong luu vue
tang (lam gia tang luu luong nudc soéng) kéo theo
lwong dét da bi rira troi va dong thoi carbon hiru co
trong dét bi rira troi gia ting, dan dén lam tang ham
luong POC trong nudc song.
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Hinh 3. M&i quan h§ gitra ham Iugng POC va lwu lwvgng nwéc tai cac tram
quan trac trén séng Hong giai doan 4/2009 - 5/2010

3.3. Moi lién hé giwa ham lwong POC va ham lwong chit rin

lo lirng

Ham lugng POC trong nudc song c6 thé biéu dién bang phan trim
(%) so v6i tong chat rn lo limg (TSS) hoac biéu dién bang nong do
(mg/l) Gia tri cua % POC trong chat ran lo limg tai cic vi tri quan
trac dao dong rat 1on, tir 0,49 dén 45,75 %, trung binh dat 1,86; 3,47;

Lwu lwong nwéc, m’s

tri quan tric dugc trinh bay &
hinh 4, cho thdy ham luong
POC tang theo ty 1¢ thudn véi
ham lugng chédt rin lo limg
trong nudc sdng. Diéu nay co
thé giai thich 1a do POC co
ngudn géc chu yéu tir ham
luong carbon hitu co trong dét,
theo qué trinh x6i mon va ria
troi, duoc chuyén tai vao cac hé
thay van.
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Hinh 4. Biéu di&n méi quan hé gitra ham lwgng POC va % POC véi ham lwgng
TSS tai cac tram quan tric trén séng Hong trong thei gian thang 4/2009 -
4/2010

Hinh 4 ciing cho thdy % POC trong chat rén lo limg lai giam khi
ham luong TSS tang. Méi quan hé nay ciing da dugc quan sat dbi voi
hau hét cac song trén thé gidi [1, 6, 7]. C6 mot sb cach giai thich cho
mdi quan hé gitta ham lugng carbon khong tan (POC) va téng chét rén
lo Iing nhu sau: (i) ham lugng TSS cao s& lam gidm anh sang trong
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nudc song, diéu nay han ché su
phat trién cua tao va lam giam
su déng gop carbon “ban dia”;
(i) cung véi sy x0i mon dat
manh, POC trong nudc song co
thé bi pha loing do cac chit
khoang c6 ngudn gbec tir x6i
mon dat luc dia hodc do qua
trinh tai dich chuyén chat
khoang tir day song; (iii) sy x01
mon co hoc véi cudng do khac
nhau anh hudng khac nhau téi
chc ting dét khac nhau. Sy x6i
mon co hoc chdm cha yéu xay
ra tai téng dat bé mat. Voi su
x0i mon dét tang 1én, dét trong
tAng sdu hon va chua it carbon
hiru co hon s€ bi rira tréi vao
song.Vi vay, su x6i mon manh
tai cic tang dit sau s& lam ting
it hon ham lugng carbon hiru co
trong nudc song [7, 9].

4. Két luan

Két qua khao sat cho thdy,
ham Iugng POC trung binh gitta
c4c tram quan tric dao dong véi
bién d6 khong qua 16n, bién ddi
trong khoang 0,904 mg/l (tram
Ba Lat) dén 1,797 mg/l (tram
Truc Phuong). Ham lugng POC
tai tAt ca cac tram quan tric déu
tang ti 1¢ thuan véi luu lugng
nude séng va ham luong tong
chit rin lo ling, dong thoi
%POC trong cat bun lo lirng lai
giam khi ham luwgng TSS tang.
Céc méi lién hé nay phan anh
cac qua trinh x6i mon, rira troi
xay ra manh mé trong luu vuyc,
va ¢6 anh huéng truc tiép t6i
ham lugng POC trong nudc
song. Tuy nhién, day chi 1a céac
két qua nghién ciru ban diu.
Cin mo rong quy mod quan tric
vé ham luong POC trong nuéce
song va thu thap day du sé liéu
vé luu lugng nudc song dé co
thé tinh toan chinh x4c vé tong
tai lugng POC cua séng Hong
d6 ra bién.



Loi cdm on: Nghién ctiu nay dugc hoan thanh
trong dé tai “Panh gia nguy co gy phi dudng moi
truong nude luu vue song Hong (Viét Nam): tac
ddng truc tiép clia con ngudi va bién ddi khi hau.”,
mi s6 105.09.89.09. Tap thé tac gia xin chan thanh
cam on Quy Phat trién Khoa hoc va Cong nghé
Quéc Gia (NAFOSTED) di tai trg kinh phi
thuc hién.
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SUMMARY

Preliminary observation of particulate organic carbon (POC) contents in water environment
of the downstream of Red River system

POC (particulate organic carbon) is one of major forms of organic carbon in water. It plays an important role in
assessment of river water quality. The observed results in period from April 2009 to April 2010 at the gauging stations in
downstream of the Red River showed that the average concentration of POC of the Red River at Truc Phuong and
Hanoi stations were the highest (1.797 and 1.727 mg.I"", respectively) followed by Nam Dinh station (1.414 mg.I""), Quyet
Chien station (1.329 mg.I"), and the lowest value (0.904 mg.I) at the Ba Lat station. The POC concentration at all
observed stations showed positive correlation with water discharge and total suspended solids, but the percentage of
POC contents in total suspended solids decreased with increasing total suspended solids contents. All that introduced
the strong erosion and leaching processes in the watershed and its impacts to the POC content in the Red River system.
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