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LIEN HE GIPA TAI LUQNG CHAT RAN LO LIPNG VOl
TAI LUQNG CUA MOT SO NGUYEN TO (P, N VA C) TRONG
NUO'C HE THONG SONG HONG

LE THI PHUONG QUYNH, DUONG THI THUY, NGHIEM XUAN ANH, CHAU VAN MINH
1. MO PAU

Chat ran lo limg duoc chuyen tai tir séng ra blen dong vai tro rat quan trong trong cdc chu
trinh sinh-dia-ho4 toan cdu cua rat rthidu nguyen 16. Martin va Meybeck (1979) cho rang khoang
90% tai luong toin cau clia mdt s6 nguyén to nhu phdtpho hodc sit da va dang duoc chuyén tai
ra bién cling véi chat rin lo limg. Ludwig va cong su (1996) chi ra rang 45% tong lugng cacbon
hiru co trén toan ciu duoc db ra bidn dudi dang chét rén.

Trong nhitmg nim géan dy, trén thé gioi, cac tac dong cia con ngudi da lam ting tai lwong
cic chat dinh dudmg nhu N va P do gia tang sir dung phan bon, ddng thoi giam tai lugng silic va
cat bun lo limg do qua trinh xay dung va véin hanh cac ho chia I6n trong céc luu vyuce song. Pidu
nay dan dén ty s N/P va N/Si thay dbi, du bao nguy co phi dudng mdi trudng nude vimg ven
bién. dic trung b&i su phat trién bing nd ciia mot so loai tao, trong do c6 tao doc. gdy mat cin
bing sinh thai, anh hudng nghiém trong dén méi trudong nudc mat.

+ HE théng sdng Hong & Viét Nam 1a mét vi du dién hinh cia séng ngdi vang Ddng Nam A,
chiu tac ddng manh mé cda con ngudi. Tai lugng chit rin lo Iing cua hé thong soéng nay dugc
danh gia 13 xép thir 15 trén thé giéi (Milliman va Syvitski, 1992) va 1a con sbng ¢ ham luong
chét ran lo lirng 16n nhat Viét Nam. Trong bai bao ndy, ching téi bude diu nghién ctru méi lién
hé gira tai lugng chat ran lo limg chuyén tai ra bién véi tai luong ciia mét sd nguyén tb hod hoc
khac (phbtpho, nito va cacbon) ciia hé thong séng Hong.

2. G101 THIEU CHUNG VE HE THONG SONG HONG

Vi tri dia lf: Dién tich luu vyc dat khoang 156 450 km trong dé, 50,3% dién tich nam
trong lanh thé Viét Nam. Séng Hong (séng Thao) bt ngudn tir viing nii tinh Van Nam (Trung
Quéc), chay qua mét sb tinh Lao Cai, Yén Bdi, Vinh Phiic, Ha Nbi, Hai Hung .. . t6i db ra bién
qua 4 cira: Ba Lat, Lach Gia, Tra Ly va Day. Hai nhanh phy I6n cua song Hoqg la séng Da va
song L6 gap nhanb chinh song Thao tai Viét Tri, tao thanh ving dong bing chau thé rong lon
trudc khi d6 ra bién Déng (hinh 1).

Ché dp khi hiu -thuy vin: Lwu vuc séng Hong nim trong vang khi hau (ban) - nhiét d6i
gio mia. Lugng mua trung binh nim dat 1590 mm (1997 - 2004). Lugng béc hoi tiém ning co
gia trj trung binh trong khoang 880 - 1150 mm.nam™'. Luu lugng nude trung binh (1997 - 2004)
tai Son Tay dat khoang 3577 m’.s”.

Diin s6 va tinh hinh sir dung ddt: Dan sé trong luu vuc dat 30 triéu ngudi theo thing ké
nam 1997, M4t d¢ dan cu phan bd rat khac nhau, thap nhit & tiéu lwu vue séng Da (101

ngudri.km™) va cao nhit & viung dong bang chau thd (1174 nguoi.km” °). Trong toan b luu vue
song Hong, dét rimg va dit ddéng co chiém phén 16n & thugng ngudn luu vire (34% va 24%
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twong {mg), dit trong cdy cong nghiép chiém 13%, dit trong laa chiém 8% va dét dé thi chi
chiém mot phan rat nhé (< 1%).

Hé Théc Ba

Vu Quang

- Ba \ ’ Vlet Tri
S %‘l?ao “ Sum Tay
L
Héng g rt
Yén Bai -
" H6 Hoa Bink
A LR e 0w Hoa Binh

Hinh 1. 1 théng song Hdng va cac vi tri iy mau

Ho chiva vir dléu tiét nirée: Hai hd chira 16n 12 ho Hoa Binh (trén s6ng Da) voi dién tich
mit thoang la 208 km?, trix luong 14 9,5 km’ va hd Thac Ba (trén hé séng L& - Gam - Chay) vai
dién tich mit thoang la 235 km*, trir lwong 1a 2,94 km’. Trong tuong lai khong xa, mdt sd hd
chira khéac s di vao véan hanh nhu hé Son La (dién tich mat thoang l1a 440 km’, trii Juong la 25
knt’, phia thugng nguén h6 Hoa Binh) va hd Tuyén Quang (dién tich mat thoa’mg 1a 42 km?, triv
luong 1a 3 km®, trén hé théng séng L6 - Gam - Chay).

Ldy miu, béo quin va phdn tich. Cic miu nuéc dugce lay hang thang trong nam 2003 tai
cac tram thiy van Yén Bai (song Thao), Hoa Binh (séng Ba), Vu Quang (sbng L), tai Son Tay
va Ha N6&i (séng Hong) theo ding tiéu chuin Viét Nam 5996 - 1995 va dugc loc bang glay loc
GF/F (sau khi giay loc da dugc say khd & SSO"C) Phén mau nudce loc va phén cén trén giay loc
duge bao quan lanh va riéng biét. Phdtpho tong v nito tong duge xac dinh trén miu mroc khong
loc bang phuong phép cuia Rodier (1984). Téng cacbon hiru co hoa tan (DOC) duge xic dinh
trén may phén tich tong cacbon hiru co ANATOC II (hing SGE, Uc) thude Vién Hoa hoc cac
hop chét thién nhién; tbng cac bon hiru co khéng tan (POC) duoc xé4c dinh trén phén chét ran lo
limg trén gidly loc GF/F (Whatman) va dugc phan tich bang may phan tich cicbon DC -180
(Dohrman) tai Phong thi nghiém UMR Sisyphe 7619, Truong Pai hoc Paris V1.

3. HAM LUQUNG CHAT RAN LO LUNG TREN HE THONG SONG HONG

Trén thé giti, cac yéu 16 anh hwong dén ham lugng chit ran lo ling trong nudce song da
duge nghién ciru rat nhiéu. Cac yéu té tu nhién nhu khi hau, dia mao, thé nhudng dong vai tro
rit quan trong. Bén canh d6, cac tac dong cha con ngudi nhu pha ring, canh tac dat, khai thac
khoang san, lam dudng giao thong, d6 thi hoa ciing da lam téng khoang 50% tdng tai luong chat
rén lo limg trén toan cau trong khoang 2000 nam gan day [4]. Tuy nhién, vige xay dung cac ho
chira lai lam giam déng ké tai lugng chit ran lo ling trong nhitng nim gin day. Vorosmarty
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(2003) woc tinh rang ¢6 khoang 30% tong tai lugng chét rin lo limg dd dugce luu giir trong céc
hé chira 16n trén thé gidi.

~ Trong 50 nam gin day, tai lugng chét ran lo limg hang nam cta hé théng séng Hong d6 ra
bién ¢6 gi tri bién dbi trong khoang réng, phu thude vao céc diéu kién khi tugng - thy van va
viée xay dung edc hd chira. Nguyén Viét Phd (1984) chi ra ring tai luong chét rin lo lung hé
théng sdng Hong trong giai doan 1958 - 1971 vao khoang [111.10° tn.nam’’, bién déi tir gia tri
thip nhat vao nam khé han (1963) [ 56.10° tin.nam™ cho dén nam co [a lém (1971) 1a 202.10°
tan.nam™. Téng tai lugng cat bun lo Wing tai Son Tay giam tir 114.10° tn.nam™ trong giai doan
1958 - 1985 xudng con 73.10° tAn.nim™ trong giai doan 1986-1997, sau khi hd thuy dién Hoa
Binh di vao hoat dong (Nguyén Viét Phé va cong su, 2003). Gan day, gia tri nay dugc xdc dinh
tai ha [uu séng H(‘“)ng vao nam 2003 lai thép hon rat nhiéu, khoang 26- 41.10° tan.nam™.

4. MOI QUAN HE GIUA TAI LUQONG CHAT RAN LO LUNG VA CHUYEN TAI CUA
MOT SO NGUYEN TO (PHOTPHO, NITO VA CACBON)

Ham luong chét ran lo ling, ché d 4nh sang va thiy vin déng vai trd quan trong trong chu
trinh sinh dia hoa cia cac hé thuy sinh thai. Kim loai nang, cac chat hiru co, vi sinh vt gdy bénh,
cac chat dinh dudng nhu phdtpho, nito’ va mot ltr(mg dang ké vt chét hitu co dugc gan két voi
chat ran lo limg. Cac két qua quan tric trong giai doan 2003 - 2004 trong nudc hé thong sdng
Héng cho thay ham lugng céc chét dinh dudng (N va P) va chét rén lo limg trong mua mua cao
hon so v&i mila khd. Ham lugng chat rin lo limg trén séng Thao cao hon rat nhiéu so véi song
Pa va song L& (bang 1).

Bang I. Ham luong trung binh chit rin lo ling (SS) va ham luong trung binh
F photpho (P) trong chat ran lo litng tai cac tram trén hé thong sdng Hong va song
d6 thi Nhué - TS Lich Nhué trong nam 2003

Ham lugng Thao Da Lé SonTdy  Nhué¢  T6 lich
SS, mg L™ 697 74 170 363,5 50 70
P trong chét rin lo ling, 0,43 0,68 0,85 0,95 I1 18
mgP gSS™' ‘

Phé‘tpho dang khong tan va chit rin lo lrng

Ham [uong phétpho trong chat rin lo ling (S8) & cac song trén thé gidi vao khoang
[,I5 mgP. g (Meybeck, 1982). Phan thugng ngudn song Hong, ham lrgng trung binh phétpho
trong chét rin lo limg (mgP. gSS '} thay dm tir 0,43 mgP.gSS™' trén séng Thao, t&i 0,85 mgP. gSs’
tren séng L6. Trén nhanh song chinh vé phia ha liru, ham lugng trung binh phdtpho trong chat
ran lo limg cao hon, vao khoang 0,95 mgP. gSS tai Son Tay va 1én t&i 18 mgP.gSS ™ trén song
dé thi (song T6 Lich) (bang 1). Ham lugng photpho trong chét rin lo limg tang tir thrgng ngudn
161 ha luu ciling dad dugc quan sat thay trén song Seine (Nemery, 2003): tang tu 1 mgP. gSS a
trong cac dong sdng sudi nho chay qua ving dat néng nghiép téi 6 mgP.gSS ' & ha lyu séng
Seine sau khi chay qua thanh phé Paris.

Bang 1 cho thiy hiam lugng phétpho trung binh tai cac song ving dong bang song Héng
cao hon rit nhidu so voi cac song nhanh & thugng ngudn, phén anh anh hudng dang ké cua tac
dong cua con ngudi trong ving ddng bang t&i qué trinh hidp phu phdtpho 1én chit rin lo limg.
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Tai lugng trung binh photpho trong chét rin lo lung trén hé thong séng Hong duoc tinh dua trén
ham luong phétpho trong chit ran lo Nrng va tai lugng chit rin lo limg (bang 2).

Bang 2. Tai luong chit rin lo limg va tai lugng phdtpho trong chét ran lo limg xac
dinh tai ha luu cac séng (Thao, P4, L5) va ha luu séng Hong ndm 2003

Tai lugng Thao Pa Lo Hong
Chét ran lo ling, 10° tAn.nam’ 22,5 6.5 9.8 41,0

Phétpho trong chat rén lo limg,
10° kgP.nam ™' 9,7 44 83 389

Téng tai luong phétpho trong ché,t rin lo lfmg‘d(”’) ra bién dat 38.9.10° kgP.nam ' va tong tai
lugng photpho./dd ra bién cua hé thong song Hong dat 51.10° kgP.nam ' [1}. Va nhu vay,
photpho trong chét rin lo limg chiém 76,3% téng tai lvong phdtpho cta hé théng séng Hong do
ra bién.

Nito dang khéng tan va chit rin lo liing

Téng nito hitu co (TON, mgN.L']) duoc xac dinh dua trén khao sat 10 dot mau nude tai
Son Tay va xac dinh duoc mébi quan hé voi chét rin lo ling (SS, mgSS.L") nhu sau;: TON =04
+0,0013. SS (r? = 0,91). Dya trén phuong trinh ndy, ham lugng nito trong chét ran lo lIrng cua
hé théng song Hong vao khoang 0,87 mgN.g™ tai tram Son Tay.

Tai luong nito trong chit rén lo limg tai Son Tay sé& [ 98,4, 10° kgN.nam™'. Téng tai lugng
nito (bao gdm hai dang khéng tan va hoa tan) cira séng Hong do ra bién dat 169.10° kgN.nam"
[1]. Nhu vay, lugng nito dang rin do ra bién theo chit ran io limg chiém khoang 58.2%. "'

Cécbon dang kiu’ing tan va chit rin lo liing

Két qua phan tich mét s6 miu cacbon hiru co khdng tan (POC) va cacbon hiru co dang hoa
tan (DOC) duge bidu dlen trén bang 3. Tai iugng cacbon hitu co dang khong cua song Hong do
ra bién (tinh theo cac s lidu tai tram Son Tay) s& dat 180,5. 10° kgC.nam " chiém khoang 30,8%
tbng tai luong cacbon hitu co cua hé théng séng Hong dé ra bién.

Bang 3. Ham lugng cacbon hiru co hoa tan DOC va cacbon hiru co khéng tan POC
trong nudce hé thong séng Hong

Thong sb Thao Da Ld Hong
POC, mgC.L" 2.3 0.2 0,9 1.6
DOC, mgC.L" 2,6 2.5 2,6 3,6

5. KET LUAN

Hang nam, hé thdng séng Hong do ra bién vio khoang 41. 10°tan chét ran-o lu‘ng trong giai
doan 1997-2004, trong (ng v&i modun tai lugng chét rin lo limg 1a 280 tin. km™.nam’'. Gia tri
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nay bién di hang nam, phu thudc 16n vao ché do khi hau thuy van, dia mao va céc tac dong cia
con ngudi trong luu vue.

Theo danh gid so bd cua chung 61, véi gia thiét toan bd 1ai lugng phétpho, cacbon, nito
trong chiit rin lo ling tai tram Son Tay sé db ra bién thi tai lwgng cac chét phdtpho, cacbon hiru
co vi nito‘ trong chét rin lo lfrng clia séng Héng s& vao khoéng 38,9.10° kgP.ném"; 98,4.10°
kgN.nam™ va 180.5. 10° kgC.nam’ ' (nim 2003). Va nhu vy, phétpho nito va cacbon hitu co
trong chat ran lo ling chiém khoang 76,3%; 58,2 % va 30,8% trong tong, tai lugng photpho tong
tai lugng cacbon hiru co va tong tai lrong nito cua h¢ théng séng Hong chuyén tai ra blen Tuy
nhién, diy chi la cac ude tinh ban dau va can ¢6 nhiéu nghién ciru séu hon, dac bigt la cdn xac
dinh ham lugng cac nguyén th trén o dang rin tai cdc nhanh cira bién song Héng noi nhan mét
lwgng nudc thai dang ké 1ir ving ddng bang séng Hong.

Loi cam on. Céng trinh nay duoc thuc hién trong khuon khé dé tai IFS W 4210-1. Tap thé tac
gia xin chan thanh cam on Quy Khoa hoc quoc té IFS.
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SUMMARY

PRELIMINARY STUDY ON SUSPENDED SOLIDS LOADING RELATED WITH SOME
ELEMENTS (P, N AND C) DELIVERIES OF THE RED RIVER SYSTEM

Sediments transported by rivers to coastal waters play an important role in the global
biogeochemical cycles of many elements. The Red River where suspended solids are in high
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level, transports a significant amount of nutrients (P and N) and carbon to the Chinese Sea. Our
estimate of the suspended solids loading of the Red River is about 41.10° t.yr", corresponding to
a specific load of 280 tkm™.yr'. Using measurements of the particulate phosphorus, organic
carbon and organic nitrogen contents of the suspended materials in the different Red River
tributaries, we estimated the present these element deliveries by the Red River to be 38.9.10°
kgP yr'; 98.4.10° kgN. yr' and 180.5 10° kgC.yr". The results also showed that phosphorus,
nitrogen and carbon associated with the suspended solids flux were about of 76.3%; 58.2 % and
30.8% of total phosphorus, nitrogen and organic carbon deliveries transported to the Chinese
Sea.
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