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SUMMARY

{

PRELIMINARY ASSESSMENT OF FACTORS IMPACTED ON BICARBONATE
CONCENTRATIONS IN THE RED RIVER SYSTEM

Bicarbonate is one variable of the main chemical composition in the water column of the world's rivers,
affected by many factors such as lithological - geological characteristics, weathering processes,
meteorological and hydrological characteristics, relative altitudes of wastershed and human activities.
This paper presented the observation results of bicarbonate concentrations in the Red River, from the
upstream to the downstream area, including urban rivers in Hanoi during the monthly sampling period
firom January to December 2019. The results showed that HCOs concentrations at 12 observed sites of
the Red River system ranged from 87.3 to 423.9 mg/L, averaging 149.5 + 89.4 mg/L for all sites. The
significant difference in HCOj5 concentrations between the Red River upstream sites and the urban
river sites reflected an important impact of human activities on riverine bicarbonate concentrations.
Beside, HCO5 concentrations in the Red River water also depended strongly on meteorological and
hydrological characteristics, land use and agricultural practices as well as lithological and geological
characteristics. Longterm observation should be carried out for determining the change of bicarbonate
concentrations and fluxes of the Red River toward the South Asian Sea.
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phin 1am khi hau néng 1én toan céu [7, 13].

1. MO PAU

Chuyén tai cacbon trong c4c dong sdng 1a mot Bicarbonate (HCO;5") trong nudc séng la dang
phin quan trong trong chu trinh cacbon toan chi yéu ciia cacbon v co hoa tan trong nwéc
ciu, glﬁa cic mbi trudng dit, dai duong va khi (chiém >90% tbng cacbon v6 co hoa tan gbm
quyén. Cic hé théng song subi trén thé gi6i cic dang HCO5, COs%, CO; ...), dugce coi nhu
khong chi chuyen tai cacbon (dang hoa tan va _ thanh phén héa hoc co ban cia nuéc va rét
khoéng tan) tir dét ra dai duong, ma con phat thai nhay cam véi nhimg thay ddi cia céc yéu té

mét lwong dang ké cacbon vao khong khi, gép méi tredng. Ham lrgng bicarbonate dugc quan




tim d6i v6i nhiéu hé théng séng trén thé gisi
do ¢6 lién quan dén chu trinh cacbon, mot sb
chu trinh sinh dia ho4 ctia céc nguyén tb héa
hoc khéc trong hé luc dia-dai duong-khi quyén.
C4c nghién ciru trude day cho thiy, thay dbi
ham lrong HCO5™ trong c4c hé thong séng c6 ¥
nghia quan trong dbi véi qua trinh sinh héa va
sinh théi trong céc thiy vire ndi dia, cling nhu
trong céc dai dwong do lién quan dén diéu hoa
CO; trong khi quyén va khf hau [8, 12]. Cic
hoat dong ciia con ngudi trong luu vuc di va
dang 1am thay ddi HCO;™ trong cic hé théng
song va lam thay déi tai luong HCOs™ tir céc
hé théng séng @b vao cic dai dwong, lién quan
dén chu trinh cacbon toan ciu [8, 10, 11].
Trong nghién ciru nay, ching t6i tién hanh
quan tric hang thang ham lwong HCO;- trong
nuéc mit hé théng séng Hong va mot sb séng
ndi d6 ving ddng bing séng Hoéng trong nim
2019, ddng thdi bude diu xem xét cic yéu tb
anh hudéng téi ham lugng HCOs™ trong nurde
song. Céc két qua thu durge gép phin danh gia
chét hrong nuréc hé théng song Hong, sdng ndi
d6 va lam co s& dit liéu cho viéc bao vé va
quén ly ngudn nuée c6 hiéu qua & Viét Nam,
cling nhu déng gdép vao nghién ciru chu trinh
cachon toan ciu.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CcUU

2.1. P6i twong nghién ciru

Hé théng séng Hong cé dién tfch Iuu vy
khoang 156.451 km? (51,2% dién tich thudc
lanh thd Viét Nam, 47,9% thudc linh thd
Trung Quéc va 0,9% thudc lanh thé Lao)
(Hinh 1). Séng Hdng déng vai trd quan trong
trong doi sbng kinh té - chinh tri & mién Béc
Viét Nam.
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Hinh 1. Hé théng song Héng va cdc vi tri ldy
mdu néim 2019

Trong déng bing séng Hong, séng Té Lich c6
chiéu dai 13,5km, Iwu lwong mréc khoang 30
m?/s, duge coi 14 hé théng nhin nude thai cia
thanh ph6 Ha ni. Song Nhué dai 74 km tinh tir
ngudn 14 céng Lién Mac t6i céng Phi Ly (Ha
Nam) véi dién tich lru vire khoang 1.075 km?.
Trén dia ban Ha N§i, song c6 chidu dai 61,5
km, nhin nuéc séng T6 Lich tai dip Thanh
Liét. Song Pdy (dién tich lru vyc khoing
6.595 km?) nim & hitu ngan séng Hdng, c6
chidu dai khoang 274km tinh tir cita H4t Mén
v4 db ra bién Péng qua ctra Pay [1].

Liru vue séng Héng_thuéc vimg khi hdu (béan-)
nhiét déi. Mia mwa tir thing 5 - thang 10,

 thudmg chiém 85 - 90% téng lrgng mura nim.

Trong hru wire, gia ting din sb va cac hoat
dong kinh té, x& héi, bao gbm céc khu db thi,
khu céng nghiép, ling nghé, khu khai thac va
ché bién khodng sin va nhidu ving canh ‘tic
néng nghiép dang dién ra phd bién. Mot sb
nghién ciru truée ddy cho thdy nude thai sinh
hoat, nuéc thai san xuét céng nghiép, nong
nghiép, lang nghé chwa qua xtt Iy, va réc thai
duge db xubng séng da 1am 6 nhidm nuéc song
Hoéng, dic biét 1a cic séng d6 thi Té Lich -
Nhué trong ving ddng bing [2, 3].

Di twgng nghién citu cita bai bdo ndy 1a ham
lugng bicarbonate HCO5™ trong nuée hé théng
séng Hong, tir throng ngudn t6i ha luu, bao gbm
ca song d6 thi T6 Lich — Nhué trong niim 2019.
2.2. Phwong phap nghién ciru

Céc miu nudc mit duge 14y tai 12 vi trf trén hé
théng séng Héng, gdm: tram thuy vin Hoa
Binh (séng Da); Vu Quang (séng L6); Yén Bai
(sbng Thao); Ha Ngi trén nhdnh chinh séng
Hong; tai 4 tram thiy vin trén céc sdng phén
Iuwu: tram Ba Lat (truc chinh séng Hdng); Truc
Phwrong (séng Ninh Co); Nam Dinh (séng
Dio); Quyét Chién (song Tra Ly); Gidn Khiu
(s6ng Ddy); va 2 vi trf trén séng ndi d6: Nhué
(séng Nhué) va T6 Lich (séng Té Lich). Cac
méu nuée duoc ldy hang thang trong thdi gian
tir thang 1/2019 — 12/2019, theo ding tiéu
chuén Viét Nam 6663 - 6: 2018.

Ham Juong HCO;5™ duge phén tich ngay sau khi
14y méu theo phuong phép tiéu chuin [6]. C4c
phép do duoc 1ip lai 3 1an va ldy két qua trung




binh. pH dugc do bing may WQC-22A (TOA,
Nhit Ban), nhim x4c dinh méi lién quan v6i
ham lrong HCOs™.
3. KET QUA VA THAO LUAN
3.1. Ham lwgng bicarbonate HCOs trong
nuée hé théng song Hong
Két qua quan tric hang thang nim 2019 v& pH
va HCOs tai 12 vi trf trén hé théng séng Hong
duge trinh bay trong bang 1. Két qua cho thdy
pH tai cdc vi trf ldy miu dao dong trong
khoang tir 6,7 — 7,7 va gié tri trung binh pH tai
12 diém quan tric dao dong tir 6,9 dén 7,4,
nude thude loai trung tinh — ki2m. '
Bang 1. Gid tri trung binh (16n nhat —nhé
nhat) ciia pH va bicarbonate HCO5™ trong
méu nube séng Hong ndm 2019

Vi tri lay " Ham lwgng
mﬁulkj' :,i:n pH HCOs", mg/L
hiéu mau
YenBai 7,3 106,5
(YB) (7,5-6,9) (130,2-87,3)
VuQuang | 7.4 121,2
(VQ) (7,6-70) (135,5-103,1)
HoaBinh .. 7,1 102,8
(HB) (7,2-6,9)  (112,091,2)
Ha Noi Hing 7,3 112,9
(HIN) 7,5-69) - (136,5-101,1)
ngdzg Ninh 7,2 107,9
(TP) Co  (7,470)  (119,1-101,1)
8;‘3;: Tra 73 1082
Q0) Ly  (7,5-69)  (120,0-100,2)
NamDPinh . 7,3 114,7
(ND) (7,5-7,0)  (119,1-107,1) -
Balat Héng 7.4 111,2
(BL) (7,7-7,2)  (128,9-96,2)
Gian Khiu Déy 7.2 132,2
(GK) (7,5-6,9)  (142,8-120,0)
T6 Lich To 7,3 365,7
(TL) Lich  (7,4-7,0)  (423,9-205,6)
Nhué —_ 6,9 307,5
(SN) *(7,2-67)  (421,7-156,7)

Theo céc nghién ciu truée ddy, khi pH cia
nuéc séng nhd hon 6,3, céc ion carbonat chuyén
sang dang CO, hba tan; khi pH 16n hon 10,3,
dang tdn tai chit yeu 1a COs%; trong khoéang 6,3
< pH < 10,3, dang tdn tai chit yéu la HCOs.

Nhu vdy, v6i pH trung binh dat 6,7 — 7.2,

cacbon v6 co trong nudc séng Hong tai tit ca
c4c vi trf quan tric s& tdn tai chi yéu duéi dang
HCOs v diéu ndy ciing di duoc quan sét thiy
trong nghién ctru truée ddy cta chung t6i [5].
Két qua quan tric trong nghién ciru nay cho
théy ham luong HCO;™ tai 12 vi trf 14y mAu dao
dong trong khoang rét rong, tir 87,3 mg/L dén
423,9 mg/L, trung binh dat 149,5 + 89,4 mg/L
cho toan bd hé théng séng Hong. Céc gia tri
HCO5 nhé nhét luén quan tric duge tai vi tri
Hoa Binh trén séng D3, dao dong trong khoang
91,2 - 112,0 mg/L, trung binh dat 102,8 + 7,0
mg/L. Céc gid tri HCOy 16n nhét quan tric
thdy tai diém trén séng d6 thi T6 Lich véi gid
tri dao dong trong khoang 205,6 - 423,9 mg/L,
trung binh dat 365,7 + 67,1 mg/L.

Két qua bidu dién ddng thoi gié tri trung binh
pH va HCOs tai 12 vi tri quan trdc (Hinh 2)

. cho thdy c6 su khic biét 1 rét gitta-cic song

d6 thi T6 Lich va Nhué vdi cic song nhanh va
sdng phéin luu cta soéng Hdng. Cu thé 12 ham
lugng HCOs5™ clia céc con song ndi d6 Té Lich
va Nhué (trong khoang 156, 7 - +423,9 mg/L)
cao hon tir 1,8 1dn dén 3,0 14n so véi cac séng
nhanh chinh séng Hdng ving thuong ngudn L6
— ba — Thao (trong khoang tir durdi 87 mg/L

den 142 mg/L) o
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Hinh 2. Gid tri trung binh pH va HCOy tai 12
diém quan trdc trén hé théng séng Hong nim 2019
3.2. Cdc yéu t6 anh hwéng dén ham lwgng
bicarbonate trong nwéc hé théng séng Hong
Dén s6 va nuée thai @ thi

Nhu d4 trinh bay & trén, ham hugng HCOs™ trung
binh tai 2 vi trf iy mAu séng ndi db (séng Nhué
va T6 Lich) cao hon tir 1,8 dén 3,0 14n so véi céc

" vi tri quan tric trén c4c nhnh chinh song Hong.
- Su khac biét vé& két qua quan tric ctia song To

Lich va song Nhué so véi céc vi tri ldy méu



thuong ngudn phan 4nh tic dong ro rét cita nuée
thai d6 thi téi chit lwong nuéc soéng, bao gbm
ngudn cacbon db vio song. Mot sb quan tric
tréc dy cho thiy hé théng séng d6 thi (Nhug -
T6 Lich) bi 6 nhiém nghiém trong do céc chit
hitu co va dinh dudng [15]. Do nhin mét luong
J6n nude thai sinh hoat hiu nhwr khéng qua xir ly
(khodng 140.000 m?/ngay dém) [2] nén nudc
song bj 6 nhiém niing, dic biét I3 cac chét hitu co
véi ham lugng COD khodng 170 - 350 mg/L
[3,4], ddng thdi ham luong oxy hoa tan trong
nuée song rét thip (<1mg/L).

Nhu vay, c6 thé thiy gia ting dan sb va d6 thi
ciing véi gia ting nuéc thai dd vao céc hé
théng séng c6 anh hwéng khoéng nhé dén ham
Irong HCO;5™ trong nghién ciru ndy. Mit khac,
qué trinh phén hity yém khi céc chét hitu co ¢6
thé sinh ra mét lwong 16n CO; trong hé théng
séng d6 thi To6 Lich va Nhug, va do d6, toc d6
béc thoat CO; trong cac hé théng séng d6 thi
c6 thé cao hon rét nhidu so véi cac séng nhanh
chinh & thugng Iuu séng Hong.

Ché @ khi hiu va thily viin

Biéu dién gia tri trung binh HCO;5 thay ddi
theo mia tai tit ca céc vi tri 14y mAu trén séng
Hong va séng ndi d6 (Hinh 3) cho thdy ham
lrgng HCO5™ thuong cao hon vao mua kho
(c4c thang 1, 2, 3, 4, 11 va 12), va thip hon
vao muia mura (tir thing 5 dén thang 10), tai hiu
hét cdc diém quan tric, ngoai trir diém Hoa
Binh trén séng Pa. Piéu ndy ching t6 c6 su
pha lodng, suy giam ham lrong HCO; trong
nudc séng vao mua mua, khi Iuu hrgng nude
song ting. Sy bién dbi theo quy Iuit ndy ciing
da duge quan st thiy & mot sé song trén thé
gi6i nhu: séng Xijiang [14], sbng
Longchuanjiang [11],....
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Hinh 3. Biéu dién ham leong trung binh HCO5
thay déi theo miia tai cdc vi tri h§y méu
Tai diém Hoa Binh, ham hrgng HCOs™ khong

cé su khéc biét rd rét gilta mia mua va mua

khd, phan 4nh anh hwdng cia sy vidn hanh
hang loat hd chira trén séng Pa t6i hru lrong
nuéc, ché d6 thiy vin cia dong séng trong céc
mua mua — kho, va vi vdy, dnh hudng t6i ham
lugng cicbon trong nurde séng.

Pic diém dia chit

Theo céc nghién ciu trude ddy, sy phong héa
va céc ddc diém dia chét 12 yéu té chi phdi chi
yéu dén ham luong HCOs trong céc dong song
16n trén thé gi6i va cho ring cac hru virc ¢6 ty
1€ d4 cacbonat (d4 v6i) cao thudng c6 ham
lwgng HCOs™ cao trong' nuéde séng. Cai va cs.
[8] cho ring dién tich d4 cacbonat trong luwu
vuc khéng phai 13 yéu té quyét dinh ham lrong
HCOs trong nuéc soéng khi so sdnh ham lwong

HCO5 va ty 1& dién tich d4 cacbonat trong mot .

s6 Iuu vuc séng 16n trén thé gi6i (Bang 2).
Bang 2. 1y Ié da cacbonat (%) va ham luong
bicarbonate HCO5 trong nuéc mft s6 song

trén thé gici [8]
Dién 40 Ham
y cacbo-
Tén song e nat lrgng
vire uh HCOs
- 10° km? mg/L
luru vire
Amazon 5854 3,9 22,5
Congo 3699 L1010 7 13,7
Orinoco 1039 1,3 25,8
Niger 2440 6,3 33,6
Mississippi 3203 18,1 126,5
Danube 788 14,5 190,0
Huanghe 894 7,6 158,1
Changjiang 1794 44 108,6
Mekong 774 21,4 57,9
Pearl 477 - 93,6
Ganges 956 33,8 119,9
Séng Hong '
(bao gém
séng ndi 156 - 149.5
ds), nghién '
cury nay

Trong lru vuc séng Hong, ving ddi nti tao
nén mét phan dién tich 16n & threng ngudn c6
b x6i mdn cao. Nén dia chit clia ving thuong
ngudn c6 ciu tao dia chét rit phic tap duoc
dic trung boi dd voi va silic trong khi viing
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ddng bing phin 16m 1 do d4t phi sa bdi tu. Két
qui quan tric ham lhrong HCO; cho thdy
khong c6 su khéc biét ro rét gitta cdc diém
quan tric trén ¢4c song nhénh, truc chinh séng
Hdng, ngoai trir cdc gid tri dic biét cao ludn
quan tric dugc tai cdc séng d6 thi (T8 Lich,
Nhué) (Bang 1, Hinh 2). Nhur vdy, c6 thé thay
d6i v6i hé thdng song db thi, tic dong tir cic
ngudn nuéc thai déng vai trd quan trong hon
rht nhiu so véi dic didm dia chét, dic biét d6i
v&i séng nhan nuée thai khéng qua xir Iy hodc
xir Iy khéng triét d& nhur hé théng séng Té Lich
— Nhué trong nghién ctru ndy. '
Bang 2 cho thiy him lugng HCO5" trong nude
hé théng séng Hdng (bao gbm cé cic song do
thi, trung binh dat 149,5 + 89,4 mg/L) thdp hon
50 v6i song Danube (152,6 mg/L) va rat gan
véi c4dc séng HuangHe (158,1 mg/L),
Changjiang (108,6 mg/L), Ganges (119 9
mg/L), Mississippi (126,5 mg/L), va cao hon
rit nhiéu so véi céc song & chau Phi (Orinoco:
25,8 mg/L; Congo: 13,7 mg/L; Niger: 33,5
mg/L). Bang 2 ciing cho thdy céc sdng c6 gié
tri ham hrong HCOs™ cao la cdc séng ving
phiét d6i. Do 6, bén canh yéu t8 dia chit, anh
huéng ciia ché d6 khi hiu —thiy vin t6i ham
lrong HCOs™ trong nuéc song ciing rét déng
dugc quan tAm.

Hién trang sir dung dit va canh tdc ndng
nghiép

Cac hoat ddng canh tic va sin xuét néng
nghiép trong hru vuc c6 thé anh hudng dén
ham luwgng HCOs- trong céc hé thuy vin. Dit
canh t4c nong nghiép, trong cac ving khi hu
nhiét d6i mua nhidu, thuong duge bd sung cic
khoang chét cacbonat nhim cai tao dét [9]. Vi
vdy, rira tréi dit canh tic ndng nghiép c6 thé
lam gia ting ham hrong HCOs™ trong cac thiy
vuec.

Két qua quan trac HCOs trong nghién ciru nay
cho thdy céc gid tri nhd nhét luén quan tric
dugc tai vi tri Hoa Binh trén song Da va diém
_ Hbda Binh nim tai vi tri riéng khic biét so vdi
‘c4c vi trf 14y mAu khéc trén dd thi hinh 2. Can
chti y riing, diém 14y miu Hoa Binh trén song
Pa 14 noi c6 mat do dan cu thua thét, va dién
tich dét rimg bao phit chi yéu hnu vuc (> 70%

téng dién tich hru virc), ddng thoi trén séng Da
c6 hang loat hd chira dwoc x4y dung gin day
trén ci dia phin Viét Nam va Trung Quéc.
Nhur vy, mét d6 din cu thip cing v&i 4nh
hurdng cla cac hoat ddng ctia con ngudi (vi du: -
dién tich d4t canh tic nhd) trong luu virc thép,
c6 mic dd tic dong thip dén ham luong
HCOs.

4. KET LUAN

Két qua khio st nam 2019 cho thdy, ham
lwong HCO5™ trung binh tai 12 vi tri quan tric
trén hé théng song Héng dao dong trong
khoang rét rong tir 87,3 — 423,9 mg/L, trung
binh dat 149,5 + 89,4 mg/L cho toan bd hé
théng, C6 sur khéc biét dang ké gifta ham luong
HCO5™ trong mrée séng dé thi (T6 Lich, Nhué)
v6i cdc vi tri khic trén song nhdnh chinh va
phan luu cta séng Hong, phén anh anh huéng
rd rét cia gia ting dan s6 va nude thai sinh
hoat t6i chit hrong nuéc song do thi trong
ving ddng bang. Cac yéu to anh hwdéng khac
téi ham lugng HCO5 trong nudc song c6 thé
k& dén 1a dic diém dia chét, ché d6 khi hiu —
thity vén, tinh hinh sir dung dit vi canh tac
ndng nghiép trong luu vuc séng Hong.

Nghién ciru séu hon vé& bién d6i ham hrong
HCO;5™ va tai luong HCO;s ddi nim hé théng
song Hong d4 ra bién ciling cin duoc thuc hién
trong thoi gian tdi.
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