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LOI CAM ON

Dé hoan thanh khéa luin nay em xin gui 161 cam on sdu sic dén thiy
Vit Duy Vinh ( cin bg Vién Tai Nguyén va Méi Truong Bién ) da tan tinh huéng
dan, goi y va cho t6i nhitng 101 khuyén hét strc bd ich giup tim hiéu 1y thuyét va mé
hinh ciing nhu viéc giai quyét van dé.

T6i ciing xin giri 101 cam on chan thanh dén Ban giam hiéu truong, cac quy
théy c6 Pai hoc quan 1y va cong nghé Hai Phong, cac thﬁy co thudc truong Dai hoc
Thuy Loi, Vién Tai Nguyén va Mo6i Truong Bién di tao diéu kién cho em dugc hoc
tap va lam viéc & vién trong sudt qua trinh hoan thanh khoa t6t nghiép

Nhan dip ndy cho em bay to su biét on dén cac thiy c6 trong B6 mon moi
truong da truyén dat cho em nhing kién thirc ciing nhu nhimng k¥ ning, kinh nghiém
quy bau trong cong viéc

Hai Phong, ngay 19/5/2024

Tac gia

Nguyén Ty Hué
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MO DAU

Ngudn tai nguyén nudc mit co vai tro hét sirc quan trong dbi véi su phat
trien KTXH cta cac dia phuong. Cac ngudn nudc nay khong chi 1a ngudn vat
chét thiét yéu phuc vu cho cudc séng, sinh hoat cia con nguoi ma con la nguyén
liéu chinh phuc vu cho san suit néng nghiép, cho nuéi trong/ché bién thuy hai
san, phuc vu san suit cong nghiép. Mic du ngudn tai nguyén nudc kha doi dao
nhung day khong phai 12 ngudn tai nguyén vo tdn ma c6 thé bi suy giam manh
dudi cac tac dong do hoat dong cua con ngudi (do khai thac qua muc, sir dung
khong hop 1y, 1am giam ca vé sb luong va chat luong) va ca cia tu nhién (nhu
bién doi khi hau).

Nam & ha luu cta hé thong song Hong -Thai Binh, thanh pho Hai Phong co
ngudn nudc kha doi dao véi téng luu luong chay qua hing nim khoang 25 ty
m3.

V61 y nghia do6, khoa luan nay dugce thyc hién nham 02 muc tiéu chinh: 1)
nim dugc phuong phap danh gia ngudn nude song; 2) St dung phuong phap dé
danh gia va phén tich bién dong theo mua cta ngudn nudc mit khu vuc Hai
Phong. Pé dat duoc muc tiéu nay, sinh vién di tién hanh thu thap, tong hop cac
dir liéu do dac vé luu luong nudc & cac song noi trén, két hop voi phuong phap
phan tich thong ké dé phan tich bién dong mua cua ngudn nudc cac song chinh
khu vuc Hai Phong, trong d6 tap trung vao hai séng chinh 13 séng Cam va Vin
Uc. Béo céo khoa luan nay trinh bay cac két qua dat dugc theo muc tiéu da dat
ra va duoc bd cuc nhu sau:

Phan m¢ dau: trinh bay Xudt xt, muc tiéu, noi dung, cAu tric khod luan

Chuong 1: Téng quan vé van dé nghién cuu, cac dac diém diéu kién tu

nhién ¢ khu vyc nghién ctru. Cling trong chuong nay, s€ mo ta vé cac kiéu dir

ligu s€ str dung trong khoa luan.
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Chuong 2 cta khoa luan trinh bay chi tiét vé ddi twong, pham vi, phuong
phap va ndi dung thuc hién.

Chuong 3 cua khoa luan trinh bay chi tiét cac két qua nghién ctru chinh cia
khoa luan, trong d6 tap trung vao bién dong mua cta ngudn nude cac song khu
vuc Hai Phong va tap trung vao song Cam, Vin Uc.

Cuoi cung la mot vai nhan xét, két luan
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CHUONG 1. TONG QUAN VAN PE VA KHU VUC NGHIEN CUU
1.1. Van dé nghién ctu
1.1.1. Nghién ciru ngoai nwoc

Tir rat xa xua, lich sir phat trién cta loai ngudi luén gin lién véi cac
ngudn nudc, va cac nén van minh 1én trén thé giéi déu hinh thanh & dong bang
cac luu vuc séng 1on. Ngdy nay, ngudn nude van cd vai tro rat quan trong doi
v6i doi sbng con nguoi, khong chi cho sinh hoat va san xut nong nghiép, ma ca
cho cac hoat dong dich vu va san suét cong nghiép. Phan 16n céc quéc gia trén
thé gidi hién nay déu phai ddi mat v6i van dé rat 1on vé tai nguyén nudc, tham
chi nguyén nhan x4y ra chién tranh giita mot s qudc gia ciing xuat phét tir cac
van dé lién quan dén tranh chip ngudn nude. Véi tdc do ting nhanh cua dan sb
toan cau va toc do phat trién kinh té, qua trinh d6 thi hoa nhu hién nay thi dén
nam 2030, toan thé gidi s& thiéu hut khoang 40% nhu cau str dung nudc so voi
ngudn cung co thé dap umg duge (World bank, 2017). Ngoai ra, véi su ting
nhanh dan s trén thé gi6i, du kién 1én t6i khoang 9 ty ngudi vao nim 2050, nhu
cau san suit luong thuc cling duge du bao sé& ting 1én khoang 60% so voi hién
tai, nhu cau st dung nudc sé ting 1én khoang 15% so véi hién nay thi ap luc
khai thac, str dung cac ngudn tai nguyén nudc ngay cang ting 1én. Ngan hang
thé gidi ciing du bao s& co khoang 40% dan sb thé gidi sdng trong diéu kién
thiéu nude va khoang 25% GDP toan cau chiu tic dong anh huong lién quan dén
tai nguyén nudc.

Nhién thirc duge tim quan trong cia cic ngudn tai nguyén nude dén sy phat
trién chung ctia nhan loai, nhiéu qudc gia va céac td chirc qudc té da rat quan tim
dén van dé quan 1y tai nguyén nudc. Tham chi ddy con 1a van dé co tim quan
trong song con & nhiéu qudc gia trén thé gidi. Pé giam nhitng anh huodng tiéu
cuc do suy gidm tai nguyén nudc, nghién ctru cac phuong dn quan 1y tai nguyén
nudc 1a mdt trong nhitng cach tiép can dugc st dung phé bién hién nay. Day la

hanh dong xay dung ké hoach, phat trién, phan bd va quan 1y tbi wu viée sir dung
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cac ngudn nudc. N6 ciing 1a mot phan cia quan 1y chu trinh nude, nhung véi céc
cdp d6 khac nhau nhu khu vuc, cip qudc gia, cip ving va dia phuong. Véi
nhimg ¥ nghia va tim quan trong d6, quan 1y tai nguyén nudc da duoc tién hanh
& rat nhiéu qudc gia, nhiéu luu vuc séng 16n trén thé gidi. Tiéu biéu trong sb d6
1a mot s6 hop tac quan 1y, chia sé ngudn nudc giita cac qudc gia Nam A (Irag,
Iran va Syria) trong viéc quan 1y ngudn nudc luu vuc song Tigris va Euphrates
(Loucks va Van Beek, 2017). Hop tac giita cic qudc gia nhu Israel, Jordan,
Lebanon trong quan 1y, chia sé cic ngudén nudc cia luu vuc séng Jordan
(Loucks va Van Beek, 2017). Mot vi du khac 1a dam lay Florida, day 1a ving
dam lay c6 dién tich lon nhat Hoa ky. Tuy nhién vao giita nhiing nam 1800 tro
di, ving dam 1ay nay bi can dan va mat khoang 50% dién tich cho san sudt nong
nghiép va phat trién d6 thi. Dién tich con lai ciia khu dam d4 bi chia cat, tiép tuc
khai thac cho phat trién kinh té. Hé qua 14 rat nhiéu loai dong thuc vat dic hitu &
ving dam lay Everglades da bién mat, trong khi chat lwong méi trudng nudc bi
suy giam nghiém trong. Nhan thirc duoc tam quan trong cua viéc phuc hoi méi
truong sinh thai ciing nhu ngudn nude ctia khu dam nay, chinh phu Hoa Ky da
phé chuin mot ké hoach phuc hoi khu dim Everglades vai kinh phi 1én dén trén
8 ty d6 la My. Tuy nhién, cho dén nay nhiing két qua thu dugc van con rat nhicu
han ché vi méi truong sinh thai cua khu vuc da bi qua ki¢t qué, kha nang hoi
phuc rat cham (Loucks va Van Beek, 2017).

Cac nghién ctru lién quan vé tai nguyén nudc déu chi ra rang, cic ngudn tai
nguyén nay bién dong rat rd rét theo cac diéu kién khi tuwong thuy van va dong
luc. Trong d6 cac yéu td chinh anh hudng dén ngudn tai nguyén nude 1a luong
mua trén luu vue, cac diéu kién thuy van ¢ vang ha luu, chang han nhu thiy
triéu. Vi du nhu nhitng diéu kién thoi tiét bat thuong nhu han han/li lut, thay doi
nhiét do, bdc hoi, luong mua, ché do gio & nhiéu vung khéac nhau trén thé gio1
c6 anh hudng rat 16n dén tai nguyén nudc(Solomon et al., 2007). Pac biét 1a &
cac vung ha luu soéng, noi tiép gidp véi cac dai duong, con ¢ thé chiu thém

nhimng tac dong khac do anh hudng cia thuy tridu.

Kho4 luan t6t nghiép chuyén nganh Quan 1y tai nguyén va Mdi trudng nude 4



Nghién ctru danh gia bién dong theo mua ctia ngudn nude mat khu vuc Hai Phong

Vi du nhu ¢ Hoa Ky, ngay tir nhitng nam 1990 cua thé ky trude, da xuat
hién mét sb nghién ctru vé anh huong cua bién dong mua cua ngudn tai nguyén
nudc do su thay ddi cua cac diéu kién khi tuong va dao dong myc nudc & vung
ha luu cac luu vuc song. Fankhauser (1995) danh gid sy suy giam khoang 7%
tai nguyén nuéc & Hoa Ky co thé gy ra sy thiét hai kinh té khoang 13,7 ty d6 la
cho nudc nay. Cac mé hinh ciing d dugc thiét ké xay dung dé danh gia bién
dong theo mua ctia ngudn tai nguyén nude ciing nhu nhu ciu quan 1y tai nguyén
nuéc cho 4 luu vue séng 16n nhat ctia Hoa Ky trong bdi canh BDKH (Hurd va
Harrod, 2001; Hurd et al., 1999, 2004), qua d6 dua ra cac dé xuét tbi wu viée st
dung cila cac nguon nudc cho mdi luu vuc thong qua ké hoach phan bd luong
nude sir dung theo kha nang cung cip va nhu cau theo thoi gian.

Vi su phét trién cua cac phuong tién tinh toan, bén canh cac phuong phap
phan tich théng ké, cac cong cu mo hinh cling da dugc st dung va hd tro tich
cuc cho quan 1y tai nguyén nude (McKinney va mnnk, 1999). Cac két qua cua
mo hinh c6 thé cung cap két qua dinh luong hon, truc quan hon vé bién dong
mua, bién dong theo nim clia cac ngudn tai nguyén nude, tir d6 giup dé dang
dua ra lya chon cac phuong an quan 1y hiéu qua, phu hop nhat. Mot s6 mo hinh
toan dugc str dung nhiéu dé hd tro quan 1y tai nguyén nudc co thé ké dén nhu
River Basin Simulation Model (RIBASIM), MIKEBasin, Water Balance Model
(WBalMo), MULtisectoral, Integrated and Operational Decision Support
System (MULINO- DSS), Water Evaluation and Planning System (WEAP), va
Delft3D (Tollenaar, 2009; Conradt va nnk, 2007; Christensen, 2006;
Farrokhzadeh va nnk, 2020; Mysiak va nnk, 2002; Raskin va nnk, 1992)

1.1.2. Nghién cvru trong nuwoc

Viét Nam c6 hé thong song ngoi day dic véi khoang 108 luu vuc song va co
dén 3.450 song subi 1on nho. Toéng lwong nude mit trung binh & Viét nam co thé
1én tGi 830 ty m®. Mic du vay, do nudc ta nam & ha ngué)n cac hé théng song 16n

nén lugng nude nay chu yéu tir thuong ngudn chay vao. Lugng nudc sinh ra trén
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lanh tho Viét Nam chi chiém khoang 37% tong luong nudc, binh quan dau
ngudi chi dat khoang 9.000 m*/nim. Nudc dudi dit du cé tiém ning udc tinh
khoang 63 ty m*/nam nhung chi tdp trung & mot sé khu vyc nhu dong bang Bic
B0, ddng bang Nam B va khu vuc Tay Nguyén.

La mot qudc gia co c6 truyén thong vin hoa, lich st gin lién véi san xuét
néng nghiép, trudc cac yéu cau khai thac, st dung bén ving, bao dam an ninh
ngudn nude qudc gia trong bdi canh bién ddi khi hau, Viét Nam di ¥ thirc duoc
nhimng van dé thach thirc lién quan dén st dung hop 1y cac ngudn nude nhu:

- Nguén nudc c¢6 han, nguy co suy thoai, can kiét nguén nude ¢ chiéu
huéng gia ting: ting truong kinh té nhanh, doi séng nguoi dan ngay cang cao
khién cho nhu ciu str dung nuée ngdy cang tang trong khi ngudn nude cd han va
hi¢u qua str dung nudc con thép. Khai thac nude chua duoc kiém soat chit ché,
tinh trang 6 nhiém, suy thoai, can kiét ngudn nudc dang ngay cang gia ting ca
vé murc 46 nghiém trong va pham vi anh hudng.

- Do dic diém dija hinh ngin - déc va duong bo bién dai: Li lut, han han,
xam nhap man, ngap Gng, nudc bién dang 1a cic van dé ludn ludn phai dbi mit
va tinh dén trong cac phuong an, khai thac str dung cac ngudn tai nguyén nudc.

- Tinh canh tranh, mau thuin trong viéc khai thac str dung cac nguén nudc
ngay cang ting lén cung véi su ting 1én cua tde do phét trién KTXH. Van dé sir
dung nudc phia thugng luu cia cic song lién qudc gia hién nay dang tiém an
nhiéu nguy co anh hudng dén ngudn nude Viét Nam. Gan 2/3 luong nude cua
nuéc ta duge hinh thanh tir ngoai lanh thd, nhung chua c6 co ché, bién phap
hiéu qua dé hop tac, chia sé ngudén nudc gilta cac qudc gia c¢6 chung ngudn
nuéc, trong khi cac qudc gia & thugng ngudn dang ting cudng cac hoat dong
khai thac, str dung. Van dé nay hién nay con mé rong ra giita cac dia phuong
trong cung luu vuc song.

- Mic du ngudn nude twong dbi doi dao so véi cac qudc gia khac trong khu

vuc nhung, tong luong nudc phan bd trong nam rat khong déu. Trong khi cac

Kho4 luan t6t nghiép chuyén nganh Quan 1y tai nguyén va Mdi trudng nude 6



Nghién ctru danh gia bién dong theo mua ctia ngudn nude mat khu vuc Hai Phong

thang vao mua mua, ngudn nudc du thira gy ra ngap lut, 1ii 1am thiét hai khong
chi vé tai san, hoa mau ma con anh hudng rat 16n d&én cudc séng ciia con ngudi
thi vao mua kho, ngudn nude bi thiéu hut nghiém trong, gay khé khan trong sinh
hoat, san xuat nong nghiép ciing nhu cac hoat dong khéc.

Tir nhitng van dé trén, van dé nghién ctru bién dong ngudn tai nguyén nude
¢ Viét Nam cling da dugc quan tam tir kha sém. Tur nhiing nam 1997 - 1998,
nuéc ta da 13 thanh vién ctia Mang ludi Cong tac vi Nudc toan cau va mang ludi
cong tac vi nude khu vuc Pong Nam A (SEATAC - nay la SEARWP). Mang
ludi Cong tac vi Nudce cua Viét Nam (VNWP) duogc thanh 1ap nam 2000, tir o
dén nay da c6 nhiéu hoi thao qudc gia va qudc té duge to chirc. Su ra doi cua
Luat Tai nguyén nudc (1998), ciac van ban lién quan nhu Nghi dinh
01/2008/ND-CP, Nghi dinh 25/2008/ND-CP, quy dinh chtic ndng, nhi¢m vy,
quyén han va co cau to chic cia B6 NN&PTNT va B6 TN&MT, Chién luoc
quéc gia vé Tai nguyén nudc dén nim 2020 dwgc Chinh pht phé duyét nim
2006, moi day nhat 1a Luat Tai nguyén nudc stra doi (2013)... Hé théng van ban
ndy 1a cac co s& phap 1y quan trong ho trg cho quén 1y tai nguyén nudc & nudc
ta.

Bén canh cac vin ban vé thé ché chinh sach, mot sb nghién ctru lién quan vé
bién dong mua cua tai nguyén nudc ciing nhu can bang ngudn nudc cing da
dugc thuc hién trong nhing nim gan day. Phan 16n trong s6 d6 sir dung cac
cong cu mo hinh toan dé mo phong bién dong tai nguyén nude trong cac diéu
kién khac nhau.Vi dy, Vi Van Minh va nnk (2011) da st dung cac m6 hinh
MIKE NAM, MIKE BASIN va MIKE 11 dé tinh toan bién dong dong chay, nhu
cau nudc va can bang nudc hé théng cho luu vuc song Hong - Thai Binh theo
cac kich ban BPKH. Két qua nghién ctru cho thdy dong chay trung binh nim
trén luu vuce song nay co xu hudng tang 1én; d6i véi phan phdi dong chay, dong
chay mua I c6 xu hudéng tang 1én trong khi dong chdy mua kiét c6 xu huong
giam xuéng; giai doan 2080 - 2099, nhu cau nudc sir dung cho ndng nghiép theo

cac kich ban B2 va A2 tang lan luot 0,84 triéu va 1,01 triéu m*/nam so voi giai
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doan nén 1980 - 1999; lugng nudc thiéu hut trén toan luu vuc dao dong tur 4,1
dén 4,7 ty m*/nam, chiém 15 - 17% tong lugng nhu cau sir dung nudc. Nguyén
Thanh Son va nnk (2011) str dung mé hinh toan MIKE NAM d¢é tinh toan bién
dong dong chay va luu luong cho séng Nhué - Day. Két qua tinh toan cho thay,
vao ndm 2020, tai cac luu vuc thu nudc bd phan, dong chay trung binh ndm tang
khoang 0,9 - 1,3%; v&i dong chay I tai cac luu vuc tang Ién 16n hon so véi
trung binh nim trong khoang tir xap xi 1,3 - 2,1%; luu lwong mua kiét co bién
dong so voi hién trang, tuy rat nho.

Két qua nghién ctru ciia Nguyén Hoang Minh va nnk (2015) ciing cho thay
dong chdy nam & céac tram thuay van trén luu vyc song L6 ¢6 xu hudng tang
nhanh trong tuong lai; dong chay phan phdi khong dong déu trong nam, ting
nhanh vao mua Il va giam vao mua kiét; nhu cau st dung nudc cho cac nganh
kinh té ciing c6 xu huéng ting nhanh din dén viéc thiéu hut nudc ngdy cang
tang 1én; luong nudc thiéu hut trong giai doan 2080 - 2099 dao dong trong
khoang 252,1 - 267,7 triéu m’, chiém khoang 11 - 12% nhu cau nudc.

Két qua nghién ctru “Quy hoach téng thé thuy loi ving Pong bang song
Hong trong diéu kién BPKH va nudc bién dang” do Vién Quy hoach Thuy loi
thuc hién di chi ra nhu cau st dung nudc trong diéu kién xét dén kich ban
BDKH ting khoang 30 -290 triéu m® so véi truong hop khong xét dén kich ban
BDKH. Trong bdi canh BDKH va nudc bién ding, luu luong trén cac song déu
gidm di; myuc nudc gidm tai cac tram Son Tay, Ha Noi va Thuong Cat (Vién
Quy hoach thuy loi, 2010).

Nhiing phan tich, danh gia & trén cho thidy mic du c6 kha nhiéu nghién ctru
lién quan vé quan ly tai nguyén nudc ¢ Viét Nam trong bdi canh BDKH di duogc
thuc hién (Vién Khoa hoc KTTV va Méi truong, 2010) nhung nhitng nghién ctru
vé tai nguyén nudc ¢ ving ha luu song c6 anh hudng cia thiy triu, dic biét anh
huong ctia nudce bién dang dén tai nguyén nudc thi chua duoc thyc hién ¢ Viét

Nam.
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1.2. Piéu kién tw nhién lién quan & cac song khu vue Hai Phong
1.2.1. Vi tri dia ly va dia hinh

Nguén nude mit cac séng chinh khu vuc Hai Phong duoc cung cip qua 5
song chinh, tir bic xudn phia nam 1an luot 14 cac séng: Bach Pang, Cam, Lach
Tray, Van Uc va Thai Binh.

Séng Bach Pdng

La ranh gidi phia bac gitra thanh phd Hai Phong va tinh Quang Ninh, song
Bach Pang con goi 1a Bach Pang Giang, hiéu 1 séng Van Cir, 1a mot con song
chay gitita thi x4 Quang Yén va huyén Thuy Nguyén, cach vinh Ha Long, ctra
Luc khoang 40 km. N6 nam trong hé thong séng Thai Binh. Piém dau cta song
1a pha Rung, diém cudi 1a cira Nam Triéu, Hai Phong. Song c6 chiéu dai 32 km.
Soéng Bach Pang c6 ngudn gdc tir hé thong song Thai Binh, va 1a mot nhanh cia
song Kinh Thay, khi chay dén dia phan Hai Phong, chia 1am nhiéu nhanh khéc
nhau, trong d6 c6 1 nhanh 1a song Bach Pang.

Séng Bach Ping ting ndi tiéng véi cac chién cong trong lich st dan toc Viét
Nam nhu: Tran thuy chién séng Bach Pang nim 938: Ngo Quyén danh thing
quan xam luoc Nam Han; Tran thiy chién séong Bach Pang nam 981: Hoang dé
Lé Pai Hanh pha tan quan Téng xam lugc; Tran thuy chién song Bach Dé‘mg
nam 1288: Hung Pao Vuong Tran Qudc Tuin dai thang quan xam luoc Mong
Nguyén (trong cudc khang chién chéng quan Nguyén lan tht ba). Hién nay,
Hién & khu vuc cira song Bach Pang c6 3 ngoi dén tho 3 vi anh hung trén d6 1a
dinh Hang Kénh (L& Chan, Hai Phong) tho Ngo Quyén, dén Vua Lé Dai Hanh &
thi trin Minh Diic (Thity Nguyén, Hai Phong) va dén Tran Hung Dao & phudng
Yén Giang, (Quang Yén, Quang Ninh).

Hién nay song Bach Pang 14 tuyén duong thuy quan trong di ra phia ctra
bién cau ving dong bac véi cac tau c6 trong tai 300-500 tan, di chuyén duoc ca
trong mua kho va mua mua.Song Bach Bﬁng cd dd dbe kha nho, do sau phé)

bién trong khoang 5-15m, mot s6 khu vuc c¢6 do sau 16n hon nhu gan céc cang,
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viing quay tau, gia tri do sau ¢ thé 1én t6i 15-20m (hinh 1).

Séng B%ach Pang

SBig Camn,

Haiphongicity:*

SOng Lach Traysscs 3 _
R Ctra NamaTrieu

s

Séngyan Uc

SongsThai Binh

Hinh 1. So db, vi tri cac séng khu vuc Hai Phong

Séng Cam

S6ng Cam la song thr 2 ¢ phia bic Hai Phong (sau song Bach Pang). Pay 1a
mot nhanh song ¢ ha luu thude hé théng song Thai Binh, chay qua dia phan Hai
Phong. Dong song bat dau tai nga ba An Duong thudc dia phan xa Minh Hoa
(huyén Kinh M6n, tinh Hai Duong) noi hop luu cua hai con song Kinh Moén va
song Han, mot phan luu cia séng Kinh Thay (Vi Duy Vinh va nnk, 2021). Tu
ngi ba Nong, séng chay co ban theo theo hudng tdy bic-déng nam nhung udn
khuc, dén dia phan phuong Quan Toan (quan Hong Bang, thanh phb Hai Phong)
d6i huéng chay theo hudng dong va dong nam dé d6 ra Bién Pong & ctra CAm,
léch mot it vé huéng dong nam. Chiéu dai song doan tir giap dia phan Hai

Phong dén ngi ba, giao voi song Bach Pang khoang 37km, di qua va lam ranh
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gidi gitra cac dia phuong nhu huyén An Duong, huyén Thuy Nguyén, cac quan
Hong Bang, Ngo Quyén, Hai An (hinh 1).

Tir thoi Phéap thudc, hé thdng cang bién cua Hai Phong dd dugc xdy dung
trén song Cam. Cho dén nay, cac cang bién quan trong ctia Hai Phong vAn nim
& ha luu song Cam nhu cang Hai Phong, cang Poan X4, cang Ctra CAm...v.v.
Hién nay, do nhiéu nguyén nhan khac nhau, khu vuc ludng vao cac cang nay
trén song Cam dang bi bdi lang manh. Piéu nay, gay kho khan cho hoat dong hai
cang Hai Phong vi luong phu sa boi lang cao. Khéi lwgng nao vét hang nim dé
duy tri cho hoat dong cua cic cang nay la khoang 1,5-3,0 triéu m? bun cat (Vi
Duy Vinh va nnk, 2021).

Séng Cam doan chay qua Hai Phong c6 chiéu dai khoang 37km. So v&i song
Bach Pang, song Cam c6 do rong nhoé hon dang ké va bién dong véi khoang dao
dong nho hon. P9 rong pho bién cua song Cam trong khoang 200-300m, chd
hep nhat ctia song Cdm c6 do rong chi khoang 150m (gan ctra CAm), va chd
rong nhét c6 thé 1én téi hon 400m (khu vuc Vat Cach-Quén Toan).

Céac két qua do dac va phan tich cho thiy song Cam c6 do sau bién doi phod
bién trong khoang tir 5 dén 12m, do 10ng séng tuong dbi hep, dong chay kha 16n
nén do sau phﬁn 16n cao hon 5,0m. Trong d6, c6 mdt s6 doan song trén song
Cam do sau c6 thé 1én toi trén 10m, tham chi c6 thé dat dén 20m nhu ¢ cac
tuyén ludng, cac doan cang Hai Phong, cang ctra Cam, Poan X4, cang Nam
Ninh. Trong khi d6, khu vuc c6 d6 sau dudi 5-7m kha pho bién, va nam xen k& &
cac doan c6 do sau 16n trén song Cam (Vi Duy Vinh va nnk, 2021).

Song Lach Tray

Ciing 1a mot nhanh chi luu ciia song Kinh Thay, thudc hé théng song Thai
Binh, nim & phia nam song Bach Ding va song Cam. Séng Lach Tray tiép nhan
ngudn nudc ctia ca song Kinh Thiy va séng Thai Binh. Khi dén dja phan Hai
Phong, song Lach Tray chay udn khiic qua cac huyén An Duong, An Lo, quan

Kién An, Lé Chan, Hai An, Ngé Quyén va db ra ven bién Hai Phong qua dia
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phén phuong Hai Thanh (quan Duong Kinh). Day 1a song kha nhé so vdi song
Bach Ping va song Cam ¢ phia béic (hinh 2.1).

Song Lach Tray, doan chay tir dia phan Hai Phong ra phia ctra bién c6 chiéu
dai khoang 35km. Séng Lach Tray ciing nhan mot phan nudc tir song séng Van
Uc tai dia phan xa Bat Trang (huyén An Lao - Hai Phong). So véi cac song Bach
Ping va Cam, do siu cua song Lach Tray nho hon, phd bién trong khoang 5-
10m, mot s6 doan con lai ¢6 d6 sdu chi tir 4-7m.

Séng Vin Uc

Song Van Uc 1a nhanh chinh chay ra bién ctia ha luu séng Thai Binh (tuwong
tu nhu nhanh chinh cua song Hong chay qua ctra Ba Lat). Vi vay, luu luong
nuédc song Van Uc 16n nhét trong cac song chinh ctia Hai Phong. Pay 1a song
chay ra vung bién phia tdy nam ban dao D6 Son, anh hudng 16n dén ving ctra
song ven bién phia nam Hai Phong. Ngoai lugng nudc nhan tir song Thai Binh,
song Vian Uc ciing nhan mot luong nude kha 16n tir song Hong qua séng Moi.

Song bat dau tir doan giao nhau song Huong va song Rang (con ¢ tén goi 1a
nga ba Cura Dua) tai dia phan xa Thanh Xuan (huyén Thanh Ha, Hai Duong theo
huéng Pong Nam d6 ra Bién Pong tai ctra Van Uc (tdy nam D6 Son). Song Vin
Uc ¢6 chiéu dai khoang 57 km (qua Hai Phong khoang 33km), 1am ranh giéi
gilra cac huy¢n Thanh Ha, Hai Duong va An Lao, Hai Phong. Sau khi chay qua
dia phan huyén An Duong, song Vian Uc chdy qua cac huyén An Lio va huyén
Tién Lang, huyén Kién Thuy va huyén Tién Lang. Quéc 16 10 bing qua song tai
doan xi Pai Thiang, Tién Lang va x3 Quang Trung, An Lio.

La song 16n nhéat chay qua Hai Phong, song Vin Uc doan Hai Phong co
chiéu dai khoang 33km. Séng Vian Uc ciing c6 d6 rong kha 16n, pho bién trong
khoang 400-600m. Mot s6 doan song c¢o6 do rong nhé hon 300m nhu doan qua
khu vuc chua Thing Phuc (Tién Léing), doan gan ngd ba song Méi, doan qua
Cam Vin (x3 Qudc Tuan-An Lio). Trong khi, cac doan séng c6 d rong 16n hon

700m chay qua khu vuc xa Ty Cuong, Quang Phuc Tién Ling) va khu vuc gan
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ctra (Vi Duy Vinh va nnk, 2021). .

Song van Uc c6 do sau phd bién trong khoang 7-10m. Tuy nhién, phia ngoai
cura song Van Uc lai tuong ddi nong, chi tdn tai mot lach kha hep c6 do sau chi
khoang 2-4m. Diéu ndy gy ra nhitng can trd, kho khin 16n cho cac phuong tién
giao thong thuy khi qua lai khu vuc cira song Van Uc. D6 sau ¢ phia trong song
Vin Uc pho bién khoang 5-8m. Mot s6 khu vuc c¢6 d6 sau kha 16n (trén 20m),
tham chi ¢ thé 1én t6i trén 40m nhu & doan song phia trén ngd 3 song mai
khoang 1km. Poan song nay c6 khoang 500m chiéu dai véi do sau 16n trén 30m
va gia tri 16n nhét do dugc 1én t&i 41,5m. Ngoai ra, trén song Van Uc cling con
cO cac doan song khac vé1 voi do sau 1o6n hon 20m nhu khu vuce gﬁn chua Phuc
Thang (Tién Lang), khu vuc gan Pén Ganh, Pha Duong Ao, khu vuc gan cau
Tién Cyu. Trong khi do, cling c6 1 s doan song, do sau chi khoang 5-7m, xen
k& v&i cac doan song sau khac (Vi Duy Vinh va nnk, 2021).

Song Thai Binh

So6ng Thai Binh 1a mot song nho, va twong ddi ngan va cé luu luong kha nho
so voi song Bach Pang, Cam va Vin Uc. Nhanh chinh cua song Hong nbi véi
nhanh chinh ctia séong Thai Binh (1a séng Vian Uc) thong qua mot phu luu 1a
song Ludc. Song Ludc 1a con séng chay theo hudng Pong- Pong Bic, qua Hung
Yén, Thai Binh, Hai Duong va ndi véi song Van Uc tai Hai Phong. Khi gan dén
song Van Uc, mot chi luu ciia song Ludc ré nhanh vé phia Pong Nam chay ra
bién, tao thanh séng Thai Binh.

So6ng Thai Binh kha ngin, bat dau tir gan chua Kim Long (dia phan Tién
Lang), chay qua dia phan huyén Tién Lang & phia dong va huyén Vinh Bdo &
phia Tay, sau khi chay dén hét dia phan huyén Vinh Bao, song Thai Binh tiép
tuc chay qua dia phén huyén Thai Thuy (Thai Binh) ¢ phia tdy nam va huyén
Tién Lang (Hai Phong) & phia dong bac va chay ra bién. Chiéu dai song Thai
Binh doan tir diém cat voi song Ludc ra dén cira 1a khoang 31km. Nhu vay, phia

ha luu ctua song théai Binh chinh 14 ranh giéi gitra Hai Phong (huyén Tién Lang)
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& phia déng bic va Thai Binh (huyén Thai Thuy) ¢ phia tdy nam. Do it ¢6 hoat
dong cang, van tai dién ra trén séng Thai Binh nén 1ong song Thai Binh rt it khi
duoc nao vét, duy tu. Chinh vi vay, do sau cua song Thai Binh hién nay phé) bién

trong khodng tir 4-7m.
1.2.2. Pic diém khi hiu
Nhiét dp khéng khi

Cac song khu vuc Hai Phong chiu anh huong ctia khi hau nhiét déi gié mua.
Hang nim, ché d6 khi hau phan 1am hai mua rd rét: Mua dong (tir thang 11 nim
dén thang 3 nam sau) c6 dic diém lanh, kho, trong khi mua hé (tir thang 4 dén
thang 10) c6 dic diém néng am, mua nhiéu. Nhiét do khong khi trung binh 60
nam (1958-2017) 1a 23,8°C, c¢6 xu hudng tang (Hinh 1.2). Mua dong lanh dudi
20°C. Mua hé nhiét 46 dao dong 27,1°C dén 29,1°C (Nguyén Minh Hai, 2021)
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Hinh 2. Nhiét d¢ khong khi trung binh nam tai tram Hon Dau

Luwong mwa
Phén tich tir cac sb liéu do dac trong nhiéu nam (1958-2017) tai tram Hon
Dau cho thay lwong mua trung binh nim & khu vuc nghién ctru 1a 1563 mm, c6

xu huéng ting nhe trong nhitng nim gan day (hinh 3), Nguyén Minh Hai, 2021
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Hinh 3. Luong mua trung binh ndm giai doan 1958-2017
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Hinh 4. Lugng mua trung binh thang nhiéu nim

Luong mua thay d6i rat rd rét theo mua. Mua mua tap trung tir thang 5 dén
thang 10 trung véi mua mua bdo, voi gia tri lwong muwa déu 16n hon
150mm/thang, dac biét la thdng 8, c6 luong mua trung binh dat 350 mm
(Nguyén Minh Hai, 2021). Trong khi mua kho (tir thang 12 nim trudc dén thang
4 ndm sau, lugng mua cé gia tri rat nho (hﬁu hét nhé hon 100mm/thang), nho

nhat vao thang 12 (Hinh 4).
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Ché d gio

Ché do gi6 ciia khu vuc c¢6 anh huéng nhit dinh dén sy phan phdi ngudn
nuéc, dic biét 1a & vung cira song do day 13 yéu td co thé thiuc diy sy xam nhap
ctia nudc bién di siu vao phia trong cic song lam ting cudng thém qua trinh
xam nhap min, va din dén sy suy giam cia ngudn nude ngot. Phan tich trir sb
liéu do gié ¢ tram hai van Hon Déu cho théy ché do gi6 & khu vuc nay bi chi
phéi bai 2 hé thdng gié mua: gié mua Pong Bic va gié mua Tay Nam (Nguyén

Minh Hai, 2021).
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Hinh 5. Hoa gié trung binh nhiéu ndm tai tram Hon Dau (1960-2017)

Trong mua gié Pong Bic, van toc gié trung binh dat 3,2-3,7 m/s. Hudng gid
thinh trong mua nay cha yéu 1a E, N va NE véi tan suét lan luot 1 35,2; 16,6 va
11,1%. Van tdc gié 16n hon 6 m/s trong mua nay chiém tan suit khoang 29%

(Nguyén Minh Hai, 2021).
Trong mua gié TAy Nam, ludn co su tranh chap anh hudng giita gié6 mua
Tay Nam va cac khéi khi lanh yéu tir phia bac. Hai khéi khi nay thay nhau théng

tri thoi tiét trong cac thang mua hé voi cac hudng gi6 thinh hanh 13 E, SE va SW
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chiém tan suat khoang trén 50%. Tdc d6 gid trung binh dat 3,5 - 4,0 m/s, cuc dai
dat 20 — 25 m/s. Van tdc gi6 1o6n hon 6 m/s chiém tan suit khoang 37,9%
(Nguyén Minh Hai, 2021).

Bang 1. Tan suit vén tdc gié va cac hwéng trung binh nim tai Hon Dau (1960-2017)

Khoang vén téc (m/s)

Huéng Téf)lg s0
10-20 | 20-40 | 40-60 | 60-80 | 80-100 |>=100 |
N 2,48 4,16 2,97 1,7 0,83 057 | 12,71
NNE 0,28 0,73 0,78 0,52 0,36 0,27 2,93
NE 0,93 23 233 1,44 0,66 0,42 8,08
ENE 0,34 0,99 1,23 0,98 0,67 0,57 4,78
E 2,07 528 6,88 58 3,15 189 | 2508
ESE 0,32 138 1,83 1,39 0,58 0,31 5,82
SE 113 3,15 3,46 2,28 0,95 038 | 11,34
SSE 0,26 0,86 0,96 0,98 0,65 0,45 4,16
s 0,73 1,47 1,63 1,81 134 1,46 8,43
SSW 0,17 0,33 0,34 0.45 0,47 0,51 2,28
SW 0,29 0,54 0,38 0.45 0,27 0,23 2,17
WSW 0,07 0,12 0,04 0,04 0,02 0,01 0,3
W 0.4 0,52 0,19 0,07 0,02 0,03 1,23
WNW 0,11 0,19 0,08 0,03 0,03 0,01 0,44
NW 11 1,62 0,66 0,23 0,09 0,07 3,77
NNW 0,62 1,09 0,53 0,24 0,12 0,09 2,7
Téngsé (%) | 11,33 24,73 2429 18,41 10,2 726 | 96,23
Tén suit Ling gi6 (%) 3,77

Cac két qua phan tich thdng ké dua trén s liéu quan tric gi6 tai Hon Dau

(1960-2017) cho thay trong nhiéu nim cac hudng gi6 co tan suat xuat hién 16n

1a E, N, NE va SE voi tan suit twong Gng 13 25,08%; 12,71% va 11,34% (hinh
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5). Van toc gié ¢ khu vuc ndy véi gia tri nho hon 6 m/s chiém tan suét t6i
60,35%. Tan suit xuét hién gi6 co van tde tir 2-6 m/s chiém khoang 49,02%.
Tan suat xuat hién gié trén 10 m/s chi chiém khoang 7,26% (Bang 1), Nguyén
Minh Hai, 2021.

1.2.3. Pic diém dao dpng muc nwoc

Khu vyuc song Cam va song Vian Uc chiju anh huong cua ché do thiy tridu
mang tinh chat nhat tridu déu dién hinh véi hau hét s6 ngdy trong thang 1a nhat
triéu, ban nhat tridu chi xuat hién 2- 3 ngay trong ki nudc kém. Trong mot pha
triéu c6 mot 1an nude kém va mot 1an nude 1on. Trong mot thang mit tring cd
hai ky nudc cudng, mdi ky 11- 13 ngay, bién d6 dao dong 2,6- 3,6 m va hai ky
nuéc kém, mdi ky 3- 4 ngay c6 bién d6 0,5- 1,0 m (hinh 6 va hinh 7). Song triéu
voi wu thé thude cace song nhat triéu Oy, K; ¢6 bién do 70- 90 cm, trong khi cac
song ban nhat triéu M,, S, chi ¢o vai trd thir yéu véi bién d6 kha nho (Vii Duy

Vinh, 2012).

Thily triéu ving ven bién Hai Phong 13 nhat triéu thudn nhat voi bién do dao
dong 16n. Thong thudng trong ngdy xuat hién 1 dinh triéu (nudc 16n) va mot
chén triéu (nudc rong). Trung binh trong mot thang co 2 ky tridu cuong (spring
tide), mdi chu ky kéo dai 11 - 13 ngdy véi bién d6 dao dong muc nudc tir 2,0 -
4,0 m. Trong ky triéu kém (neap tide) tinh chat nhat triéu giam di rd rét, tinh
chat ban nhat tridu ting 1én: trong ngay xuét hién 2 dinh triéu (cao, thip). Xu thé
bién thién muc nudc trén cac dia diém cua ving bién Hai Phong kha giéng
nhau; thoi gian triéu rat 16n hon triéu dang trung binh & Hon Dau va miii D6
Son la 2gid16°, Bach Long Vi - 1gi043°, cira Nam Tri¢u - 1gio15’°, cang Hai
Phong - 1gid 05°. Trong nam thuy triéu c¢6 bién do 16n vao cac thang 5, 6, 7 va
10, 11, 12, bién dd nho vao cac thang 3, 4 va 8§, 9. Mua dong muc nudc cuc tiéu
thuong xuét hién vao ban ngay, mua hé myc nudc cuc tiéu thuong xuét hién vao

ban dém (Vi Duy Vinh, 2012).
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Hinh 6. Dao dong muc nudc thuy tridu tai Hon Dau thang 1 nam 2022
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Hinh 7. Dao dong muc nudc thuy tridu tai Hon Dau thang 8 nim 2022
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Hinh 8. Muc nudc trung binh thang trong giai doan 1960-2020

Két qua phan tich tir s6 liéu do nhiéu nam tai tram Hon Dau (1985-2017)
cho thdy myuc nuéc khu vuc c6 xu hudng cao hon vao cic thang 9-11 va thip
hon trong cac thang tir thang 2 dén 4 (Hinh 8). Muc nudc cao nhat quan tric
duogc 1a 236 cm (31/07/2015). Muc nudc trung binh giai doan tir nim 1985 dén
nam 2017 1a 193 cm va c6 xu hudng tang 1€n (2,5 mm/nam) trong nhitng nam

gan day.
1.3. Tai li€u
S6 liéu do muwe nwéc

S liéu do luu luong nude song tai 2 tram thuy vin ctira CAm (séng CAm) va
tram thuy van Trung Trang (trén song Van Uc). Pay 1a cac s6 liéu do va tinh
toan dugc thuc hién bai Tong cuc Khi tugng Thuy vin trong khoang thoi gian tir

2001 dén 2022, véi tan sudt 1h/1an, lién tuc trong cac ngay ctia nim (hinh 9).

Ngoai ra, lugng mua tai Hon Dau (hinh 9) ciing di duogc thu thap dé phan
tich quan h¢ gitra luong mua tai khu vuc Hai Phong véi nguén nudc cua cac
song Cam va Van Uc. Pay 1a s6 liéu do mua trong khoang thoi gian tir 2001 dén

2022, véi tan suit 6h/1an.

Kho4 luan t6t nghiép chuyén nganh Quan 1y tai nguyén va Mdi trudng nude 21



Nghién ctru danh gia bién dong theo muia ctia ngudn nude miat khu vue Hai Phong

Ngoai ra, cac tai liéu li€n quan dén nguodn tai nguyén nudc cac song khu vuc

Hai Phong trong nhimg nim gan day ciing dugc tong hop dé phan tich danh gia.

Trung Trang "

Hinh 9. So d6 vi tri cac diém do luu lugng nudce tai song Cam va Van Uc va

luong mua tai Hon Dau
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CHUONG 2. POI TUQNG, PHUONG PHAP NGHIEN CUU VA NOI
DUNG THUC HIEN

2.1. Poi twong

Trong nghién ctru nay, di tugng chinh 1a nguén nudc mat & cac song khu
vuc Hai Phong. Tuy nhién, do chi ¢ cac tram do thuy van tai song Cam va song
Vin Uc nén cac két qua phan tich danh gia s& tap trung chu yéu vao 2 song nay.
Ngoai ra, cac yéu td anh hudng truc tiép dén ngudn nudc nhu dao dong thuy
triéu cling duoc xét dén.
2.3. Phuong phap nghién ciru
- Phwong phdp phan tich thong ké: duoc dung dé xir 1y s6 liéu, tinh toan cac dic
trung nhu trung binh, 16n nhét, nhd nhat, téng luong nudc, ty 1€ phﬁn tram
l;uong nude vao ra ¢ cac tram do luu luong.

Luu luong nudce trung binh ngay dugc tinh theo cong thirc: Qqp = %
Trong d6 Q; 1a luu lugng nudce tung gio, Qu la luu lvgng nudce trung binh ngay,
11a gio trong ngay (i=1, 24)

Tong lugng luu lugng nudce trong ngay: Dy gsy = X221 Q; X 3600

Trong d6: Dygy 14 tong luong nudc trong ngay

Tong lugng nudce trong thang: Depsng = Xt Dpgayi

Trong d6: Dy 12 tong lwong nudc trong thang; n =30 véi thang 4, 6, 9, 11;
n=31 v&i cac thang 1, 3, 5, 7, 8, 10 va 12; n= 28 véi thang 2.
Tong luu lugng nude ca ndm: Dygm = X121 Dinang.i
2.3. Nogi dung nghién cuu

Cdc néi dung nghién ciru chii yéu trong khod ludn ndy bao gom: Cac ngudn
nudc mit séng Van Uc va séng Cam; Bién dong theo ngdy clia ngudn nude mit
song Van Uc va séng Cam; Bién dong theo thang ctia ngudn nudc mit séng Vin
Uc va song Cam; Bién dong theo mua cua ngudn nudc mit song Vin Uc va

song Cam.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Nguon nwéc mit khu cac song khu vee Hai Phong
3.1.1. Nguon nwéc mdt séng Cim

Nguén nudc mit ciia song Cam cha yéu do cac song thuong ngudn dua
xubng, d6 1a ngudn nude tir hé thong séng Hong-Thai Binh. Cac két qua phan
tich tir chudi sb liéu do tai tram thuy van ctra C4am cho théy, luu luu lugng nudce
trung binh cac thang ctia song CAm bién dong manh theo thoi gian, tir thang nay
sang thang khac, vai gia tri trung binh thang 1a 432 m? /s. Trong giai doan nay,
lwu lwong nude 16n nhat 1 1532 m?/s, va nhé nhét 1a 134m3/s (hinh 10). Tuong
tu nhu luu luong nudc, tong luong nudc hang thang cua song CAm ciing bién
dong manh theo thoi gian, trung binh khoang 1140 triéu m’/thang, 16n nhat c6
thé dat 4211 triéu m® va nho nhat chi dat 324 triéu m3 (hinh 11). Sy bién dong
vé luu lwong nude cling nhu téng lugng nudce song tir thuong ngudn dua xudng
song Cam thé hién rd xu hudng cao hon vao cac thang trong mia mua va thip

hon trong cac thang mua kho.

Theo quy md thoi gian nim, luu lwong nudce trung binh ctia song Cam cé gia
tri 1a 432m3/s. Trong d6, nam c6 luu lugng 16n nhét co thé dat 604 m?/s (ndm
2008) va nho nhat chi dat 256 m’/s (nam 2021), hinh 12. Phan tich tir chudi s6
lidu trén ciing cho thay ngudn nudc mit cia song Cam co gia tri khoang 13.7 ty
m3/nim. Nam 16n nhat dat téi 19.1 ty m?, trong khi vao nim nho nhét (2021),

ngudn nudc nay chi dat khoang 8.1 ty m® nude (hinh 13).

Nham dénh gia vai tro clia nguon nudc do mua doi véi tai nguyén nudc mit
& song Cam, tong luong nude trung binh hang nim qua Ctra CAm d3 dugc phan
tich so sanh véi tong lwong mua cung thoi ky. Cac két qua cho thdy quan hé nay
khéng rd rang. Vi du nim 2008, luong nude cao nhét thoi ky 2001-2022, nhung
lwong mua tong cong nam 2008 lai kha nho, chi 1420 mm. Hodc vao nim 2011,
lvong mua 1én dén trén 2000mm, nhung téng lugng chay chi co 13.4 ty m3
(hinh 14).
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Hinh 10. Bién dong luu lugng nudc trung binh cac thang tai song Cam trong giai doan 2001-2022
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Hinh 11. Bién dong tong luong nudc trung binh cac thang tai song Cam
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Hinh 12. Luu luong nudc trung binh nim tai séng Cam
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Hinh 13. Tong luong nudc trung binh nam tai song Cam trong giai doan
2001-2022
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Hinh 14. Quan h¢ gifta lugng mua trung binh nhiéu nam (tai Hon Dau) va

lugng nude mit tai song Cam trung binh giai doan 2001-2022

3.1.1. Nguén nwéc mdt séng Vin Uc

Ngudn nudc mit ctia séng Van Uc chu yéu tir song Hong dua xudng. Céc
két qua phan tich tir chudi s6 liéu do tai tram thuy van Trung Trang cho thay, luu
luong nude trung binh cac thang cua song Vin Uc bién dong manh theo thoi
gian, tir thang nay sang thang khac, voi gia tri trung binh thang 13 561 m’/s.
Trong giai doan nay, luu lugng nudc 16n nhat 1a 1909 m?/s, va nho nhat 1a 158
m?®/s (hinh 15). Tuwong tu nhu luu lwong nudc, tong lugng nude hang thang cua
song Van Uc ciing bién dong manh theo thdi gian, trung binh khoang 1479 triéu
m®/thang, 16n nhat co thé dat 5113 triéu m® va nho nhat chi dat 422 triéu m’
(hinh 16). Sy bién dong vé luu luong nude ciing nhu téng luong nudc song tir
thugng nguodn dua xudng séng Van Uc ciing tuong tu nhu song Cam va thé hién
rd xu hudng cao hon vao céc thang trong mia mua va thap hon trong cac thang

mua kho.
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Hinh 19. Quan hé giita lvong mua trung binh nhiéu nim va luong nudc mit tai
song Van Uc trung binh giai doan 2021-2022

Theo quy md thoi gian hang nam, luu luong nude trung binh cia séng Vian
Uc c¢6 gia tri 1a 561m3/s. Trong d6, ndm c6 luu lugng 16n nhét co thé dat
856m3/s (ndm 2017) va nho nhét chi dat 385 m’/s (ndm 2006), hinh 17. Phan
tich tir chudi sb liéu trén ciing cho thay ngudn nudc mit cia séng Vin Uc ¢b gia
tri khoang 17.7 ty m*/nam. Nam 16n nhét dat toi 27 ty m? (2017), trong khi vao
nam nho nhat (2006), ngudn nude nay chi dat khoang 12 ty m® nude (hinh 18)

Nham danh gia vai tro clia nguon nudc do mua dbi véi tai nguyén nudc mit
& song Cam, tong lugng nudc trung binh hang nim qua Trung Trang (Van Uc)
d3 duoc phan tich so sanh véi tong luong mua cung thoi ky. Cac két qua cho
thay quan hé nay ciing khong rd rét. Vi du nam 2008, luong nudc cao nhét thoi
ky 2001-2022 1a vao nam 2017 cling 1a ndm c6 luong mua 16n 16n (2050mm),
nhung vao nam 2008, lugng mua ciing trén 2034 mm, tong lugng nude ciia song
Vin Uc chi khoang 14 ty m’, thap hon gi4 tri trung binh cua giai doan 2001-
2022 (hinh 19).

3.1.3. Nguén nwéc mt cdc séng khdc khu viee Hai Phong

Nguodn nude mat khu vuc Hai Phong con ¢6 & cac song khac nhu Bach Dang,

Lach Tray va Thai Binh. Céc két qua tinh toan bang mé hinh toan cia nhom tac
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gia (Vii Duy Vinh va nnk, 2021) cho thdy vao nim 2021, tong cong luong nudce
mat khu vuc Hai Phong tir cac song chinh 05 song chinh (Bach Déng, Cam, Lach
Tray, Van Uc va Thai Binh) 13 54,8 ty m’. Trong d0, song Van Uc chiém luong
nude 1on nhét véi gia tri khoang 26,5 ty m?, cac song tiép theo c¢6 luong nudc
chay 16n 1a CAm va Bach Ding, v6i tong luu luong trong ca nam lan luot 13 14,7
ty m® va 8,5 ty m®. Séng Lach Tray va Thai Binh c6 tong luong chay ca nam kha
nho, véi cac gia tri lan luot 14 3,6 va 1,5 ty m* . Nhu vy, cac két qua tinh toan
ngudn nudc tir sb liéu do trong nghién ctru nay véi sb liéu tinh bang mo hinh (Vi
Duy Vinh va nnk, 2021) kha pht hop nhau. Theo d6 ngudn nuéc mit khu vuc Hai

Phong kha doi dao, v6i tong lugng hang ndm 1én tdi trén 50 ty m>.
3.2. Bién dong theo mua ciia ngudn nwée mit khu vue Hai Phong

3.2.1. Bién dong theo mua cua nguoén nwoc mat song Cam

Mic du ngudn nude mit caa song Cam kha ddi dao, nhung phan bd khong
déu theo thoi gian trong ndm. Luu lugng nudc trung binh thang 16n nhat trong
giai doan 2001-2022 xuat hién vao thang 8 véi gia tri 1én dén 929 m*/s. Trong
khi céc thang ctia mua kho (thang 12 nidm trude dén thang 3 nam sau), luu luong
nuéc trung binh thang déu dudi 300 m?/s (hinh 20).
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Hinh 20. Luu luong nuéc trung binh cac thang tai song Cam trong giai doan
2001-2022
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Hinh 23. Téng luong nudc theo mua tai song Cam (giai doan 2001-2022)

Téng luong nudc cia song CAm hang nim kha 16n, nhung phan bd khong
déu theo thoi gian trong nim. Vao cic thang mua kho (tir thang 12 nam trudc
dén thang 4 nam sau), tong luong nude chay qua song CAm (tai tram thuy vin
ctra CAm) c6 gia tri rat nho va khong chénh l1éch nhau nhiéu, dao dong quanh
khoang 0.6-0.7 ty m’/thang. Luong chay bat dau ting 1én tir thang 5 hang nim
v6i gia tri dat khoang 1.0 ty m® nudc, sau do tiép tuc ting 1én vao cac thang
trong mua mua va dat cuc dai vao thang 8, véi gia tri tong luong nude 1a 2.5 ty
m’. Sau d6 luong nudc cua séng Cam tiép tuc giam lién tuc tir thang 8 dén thang
12. Trong cac thang mua mua (thang 6 dén thang 9), tong luong nude cé gid tri
luén 16n hon 1.3 ty m® nudc, 16n nhét 14 thang 8, sau d6 dén thang 7, thang 9 va
thang 6 (hinh 21).

Phan tich tir s6 liéu do ciing cho thay luu lugng nude trung binh ¢ song CAm
hang nam co gia tri khoang 432 m%/s. Trong d6 16n nhat vao mua mua (715
m’/s), sau d6 giam xubng con 340 m?/s trong mua chuyén tiép va nho nhét vao

mua kho véi gia tri chi khoang 241 m*/s (hinh 22).
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Cac két qua tinh tinh toan ciing cho thay trong 4 thang mua mua (tir thang 6
dén thang 9), tong luong nudc cua song Cam chiém khoang 55.3% tong lugng
nudc ctia ca naim. Nguoc lai trong 4 thang mua kho (tir thang 12 nam trude dén
thang 3 nam sau), tong luong nudc mit chay qua chi chiém 18.5% tong luong

nudc cua cd nam (hinh 23).
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Hinh 24. Quan hé giita bién dong mua cua lugng mua (tai Hon Dau) va luong

nuéc tai song Cam (giai doan 2001-2022)

Phén tich quan hé giita tong luong nude hang thang cua séong Cam va lugng
mua tong cong trong giai doan 2001-2022 (hinh 19) cho thay anh huéng cua
luong mua ndi tai (trén dia ban Hai Phong) dén luong nudc cua song Cam
khong 16n. Thé hién 1& qua sy 1éch pha: lwong mua 16n nhat vao thang 9 nhung
lwong nudc cuc dai vao thang 8. Pidu nay cho thiy ngudn nudc cia séng Cam

chu yéu do céac song thugng nguén dua xudng.

3.2.2. Bién dong theo mua cua nguoéon nudéc mdat song Vin Uc
So v6i song Cam, ngudén nude cua song Van Uc cling kha doi dao va bién

dong lién tuc tir thang nay dén thang khac. Luu luong nudce trung binh thang dao
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dong trong khoang tir dudi 300 m® /s (trong céc thang mua kho) dén trén 700
m’/s (vao cac thang muia mua). Pic biét, luu lwong nude 16n nhat vao thang 8 co

thé 16n t6i 1239 m*/s (hinh 25)
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Hinh 26. Téng luong nudc trung binh cac thang tai séng Van Uc trong giai doan
2001-2022
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Hinh 27. Luu luong nudc trung binh mua tai song Van Uc (giai doan
2021-2022)

So v6i song Cam, lugng nudce cua song Van Uc 16n hon nhiéu. Tuy nhién
ngudn nude ndy phan bd khong déu theo thoi gian trong nim. Vao cic thang
mua kho (tir thang 12 nidm truéc dén thang 4 nam sau), tong luong nudc chay
qua song Vin Uc (tai tram thuy vin Trung Trang) gia tri rat nho va khong chénh
léch nhau nhiéu, dao dong quanh khoang 0.7-0.8 ty m?/thang. Luong chay bat
dau ting 1én tir thang 5 hang nam voi gia tri dat khoang 1.4 ty m® nudc, sau d6
tiép tuc tang 1én vao cac thang trong mua mua va dat cuc dai vao thang 8, voi
gia tri tong lwong nude 1a 3.3 ty m® (hinh 26). Sau d6 luong nudc cia séng Vin
Uc tiép tuc giam lién tyc tr thang 8 dén thang 12. Trong cac thang mua mua
(thang 6 dén thang 9), tong luong nude c6 gia tri ludn 16n hon 1.8 ty m® nude,

16n nhét 1a thang 8, sau d6 dén thang 7, thang 9 va thang 6 (hinh 26).
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Hinh 28. Téng luong nudc theo mua tai song Vin Uc (giai doan 2021-2022)

Phén tich tir sb liéu do ciing cho thay luu lwong nude trung binh ¢ song Vin
Uc hang nam c6 gia trj khoang 561 m? /s. Trong d6 16n nhat vao mua mua (954
m’/s), sau d6 giam xudng con 442 m3/s trong mua chuyén tiép va nhoé nhat vao
mua kho véi gia tri chi khoang 287 m*/s (hinh 27).

Cac két qua tinh tinh toan ciing cho thiy trong 4 thang mua mua (tir thang 6
dén thang 9), tong luong nude cua séng Vian Uc chiém khoing 56.8% tong
luong nudce cua ca nam. Nguoc lai trong 4 thang mua kho (tor thang 12 nam
trudc dén thang 3 nim sau), tong lwong nudc mit chay qua chi chiém 16.9%

tong lwong nudc ciia ca nam (hinh 28).

Phén tich quan hé giira tong luong nude hang thang cta song Vin Uc va
lwong mua tong cong trong giai doan 2001-2022 (hinh 29) cho thay anh hudng
cta lwong mua ndi tai (trén dia ban Hai Phong) dén luong nudc cia song Vin
Uc ciing khong 16n. Thé hién rd qua su 1éch pha: lwong mua 16n nhat vao thang
9 nhung lugng nudc cuc dai vao thang 8. Piéu nay cho thdy ngudn nudc cia

song Van Uc cling chu y€u do cac song thuong nguén dua xuong.
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Hinh 29. Quan h¢ gifta bién dong mua cua lugng mua va lugng nudc tai song
Van Uc
3.2.3. Bién dong theo mua cua nguon nwoc mat khu vwc Hai Phong
Bién dong theo mua cua nguén nudc mat khu vuc Hai Phong cling da duoc

tinh toan bang mo hinh toan tir nghién ctru ctia nhdém tac gia hinh (Vii Duy Vinh

va nnk, 2021).

Cac két qua tinh toan mo phong cho thay luu luong nudce vao cac song khu
vuc Hai Phong c6 su bién dong rat 16n theo mua. Trong thang 1, tong luong
nudc vao cac song chinh khu vuc Hai Phong 13 khoang 2,33 ty m®. Trong do,
song Van Uc chiém t6i gan 1,2 ty m’, tiép theo 14 song Cam, c6 tong luong chay
khoang 0,64 ty m?, song Bach Ping khoang 0,45 ty m>. Cac séng Thai Binh va
Lach Tray c6 luong nudc rat nhé: 1an luot 13 0,06 va 0,01 ty m® (bang 2, hinh
30).

Vao thang 2, tong luong nude vao thuong ngudn cac song khu vuc Hai

Phong ¢6 xu hudng ting nhe: tir 2,33 (cua thang 1) 1én 2,47 ty m?. Trong do,

Kho4 luan t6t nghiép chuyén nganh Quan 1y tai nguyén va Mdi trudng nude 40



Nghién ctru danh gia bién dong theo muia ctia ngudn nude miat khu vue Hai Phong

song Van Uc van chiém ty trong kha 16n (véi 1,15 ty m®). Tiép theo sau 13 song
Cam (0,63 ty m?), soéng Bach Pang (khoang 0,44 ty m?®). Cac song Thai Binh va
Lach Tray c6 tong luong chay rat nho véi 1an luot 14 0,08 va 0,16 ty m® (bang 2,
hinh 30).

Vao thang 3, téng luong nudc vao thuong ngudn cic séng khu vuc Hai
Phong ¢6 xu hudng giam, xudng con 1,8 ty m®. Trong do, song Vin Uc van
chiém ty trong kha 16n (voi 0,77 ty m®). Tiép theo sau 13 song CAm (0,51 ty m?),
song Bach Pang (khoang 0,35 ty m?). Cac séng Thai Binh va Lach Tray c6 tong
lugng chay rat nhé véi lan lugt 12 0,05 va 0,14 ty m(bang 2, hinh 30).

Vao thang 4, tong luong nude vao thuong ngudn cac song khu vuc Hai
Phong c6 xu hudng ting rd rét vai gia tri 2,3 ty m’. Trong d6, song Van Uc van
chiém ty trong kha 16n (voi 1,08 ty m®). Tiép theo sau 1a song Cam (0,59 ty m?),
song Bach Pang (khoang 0,42 ty m?®). Cac séng Thai Binh va Lach Tray c6 tong
lugng chay rat nho véi lan luot 14 0,06 va 0,15 ty m? (bang 2, hinh 30).

Téng luong nudc vao cac song khu vuc Hai Phong c¢6 xu hudng ting dan
cho dén mua mua. Vao thang 5, tong lugng nude vao hé thong song nay ting 1én
khoang 2.9 ty m®. Trong d6 song Van Uc van chiém khoang gan 50% tong
luong nude véi gia tri khoang 1,42 ty m’. Tong luong nudc cia song Cam va
Bach Ping ciing 1an luot ting 1én 0,71 va 0,5 ty m®. Song Lach Tray va Thai
Binh ¢6 lugng chay kha nho, lan luot 14 0,19 va 0,06 ty m3(bang 2, hinh 30).

Vao dau thoi ky mua mua (thang 6), lugng nudc chay vao khu vuc Hai
Phong tang lén 1 rét so voi thang 5. Tong lugng nudc qua cac song chinh nay
1a 3,5 ty m® nude. Trong d6, luong nudc qua song Vin Uc van rat 16n, 1én t6i
1,82 ty m® nudc, sau d6 ké dén 1a song Cam (0,8 ty m?), song Bach Pang (0,56
ty m?). Song Lach Tray va Thai Binh c6 lugng chay rat nho véi cac gia tri lan
lugt 12 0,2 va 0,11 ty m® nude (bang 2, hinh 30).

Pén thang 7, khi luong mua ting 1én, lvgng nudce tir thugng ngudn luu vuc

song Hong-Thai Binh d6 vé nhi€u hon, tong luong nudc vao cac song chinh khu
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vuc Hai Phong tang manh (gan gip 3 lan so véi thang 6), voi gia tri khoang 9,5
ty m® nuéc. Trong d6, song Van Uc chiém t6i gan 4,2 ty m?, tiép theo 1a song
Cam, c6 tong luong chay khoang 2,6 ty m®, song Bach Pang khoang 1,8 ty m’.
Céc song Thai Binh va Lach Tray c¢é lugng nudc nho hon, 1an luot 1 0,24 va
0,65 ty m* (bang 2, hinh 30).

Dén thang 8, lwong nude tir thuong ngudn vao cac séong khu vuc Hai Phong
c6 xu hudng giam nhe so vé6i thang 7, véi 9,25 ty m® nude. Trong d6, lugng
nudc vao séng song Van Uc chiém 16n nhat, voi khoang 4,14 ty m?, tiép theo 1a
song Cam va song Bach Pang, co6 tong lugng nude khoang 2,5 va 1,75 ty m’.
Céc song Lach Tray va Thai Binh c6 lugng nudc nhéd hon: lan lwot 14 0,63 va

0,22 ty m* (bang 2, hinh 30).

Bang 2. Ngudn nudc mit cac séong khu vuc Hai Phong (ty m3) (Vi Duy
Vinh va nnk, 2021).

) Céc thang trong nam Tong
Song . s
1 2 3 4 5 6 7 8 9 10 11 12 | canam
Bach
3 045 [0441035|042|050|056|181 175|006 1,20 056|044 | 854
ang

Cém 0,64 |063/051|059071080|259|250]|261]|1,71|0,80|0,63| 14,74

Lach
T‘ 0,00 0,16 |0,24|0,15| 0,19 | 0,20 | 0,65 | 0,63 | 0,65 | 0,43 | 0,20 | 0,18 3,58
ray
Van
0 1,19 | 1,15(0,77 | 1,08 | 1,42 | 182 | 418 | 4,14 | 467 | 3,29 | 1,58 | 1,16 | 26,45
C
Thai
Binh 0,06 | 0,08 |005|007]|0,06]|011 0,24 0,22 | 0,26 | 0,21 | 0,09 | 0,07 1,49
In

Téng | 2,33 | 2,47 |1,81|230 288|349 |946|925|825|6,84|324|247 | 5481

Vao thang 9, lugng nudc tir thuong ngudn vé cac séng khu vuc Hai Phong
giam khoang 1 ty m® nudc so véi thang 8. Trong d6, song Vian Uc chiém toi gan

4,67 ty m?, tiép theo 1a song Cam, c6 téng luong chay khoang 2,61 ty m®. Cac
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song Lach Tray, Thai Binh va song Bach Pang ¢6 luong nudc nhé hon: 1an luot
14 0,65; 0,26 va 0,06 ty m* (bang 2, hinh 30).

Xu huéng giam lugng chay vao khu vuc Hai Phong tiép tuc dién ra vao
thang 10. Téng lugng chay co gia tri khoang 6,8 ty m® nudc. Trong d6 16n nhat
1a song Van Uc véi gia tri khoang 3,3 ty m?, tiép sau 1a séng Cam (3,07 ty m?)
va Bach Pang véi gia tri luong chay vao lan luot 13 1,7 va 1,2 ty m®. Cac song
con lai nhu Lach Tray va Thai Binh c6 gia tri kha nho: 0,43 va 0,21 ty m® nude
(bang 3.2, hinh 30).

5.0 1
@Cam ®LachTray ®VanUc ®Thai Binh

®Bach Pang
4.5 A

4.0 A
3.5 1
3.0 A
2.5 1

2.0 A

Téng lwgng nwée (ty m?)

1.5 4

1.0 4

0.5 1

0.0 -

12

Theoi gian (thang)

Hinh 30. Bién dong mua ctia ngudn tai nguyén nude mit khu vuc Hai Phong

Vao thang 11, xu hudng giam lugng chay vao khu vuc Hai Phong tiép tuc
dién ra. Tong lugng chay trong thang 11 c6 gid tri khoang 3.2 ty m® nudc. Trong
d6 16n nhat 1a song Vian Uc véi gia tri khoang 1,58 ty m?, tiép sau 1a song Cam
(0,8 ty m*). Cac song con lai nhu Bach Pang, Lach Tray va Thai Binh c6 gia tri
kha nho: 0,56, 0,2 va 0,09 ty m® nude (bang 2, hinh 30).

Trong thang 12, tong luong nudc xu hudng giam luong chay vao khu vuc
Hai Phong tiép tuc dién ra. Tong luong chay trong thang 12 c6 gia tri khoang
2,47 ty m® nuée. Trong d6 16n nhét 1a séng Van Uc véi gia tri khoang 1,16 ty
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m’, tiép sau 1a song CAm va Bach Pang véi gid tri lwong chay vao lan luot 1a
0,63 va 0,44 ty m>. Cac song con lai nhu Lach Tray va Thai Binh c6 gia tri kha
nho: 0,18 va 0,07 ty m® nude (bang 2, hinh 30).
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KET LUAN

Dua trén cac s6 liéu do dac va tham khao két qua tinh toan tr mé hinh luu
luong nudc mat khu vuc Hai Phong, dai dién 1a song Cim va song Van Uc trong
giai doan 2001-2022, da duoc phan tich danh gid dua trén phuong phap phan
tich thong ké. Céac két qua nghién ctru trong khoa luan nay cho thdy ngudn nudc
mit hang nim & khu vuc Hai Phong kha doi dao, vé6i tong nudc nude khoang
trén 50 ty m’. Riéng song Cam va song Van Uc co tong luong nude hing nim
trong giai doan 2001-2022 lan luot 1a 13.7 va 17.7 ty m’. Tuy nhién ngudn nudc

mat cac song nay phan bo khong déu, thé hién su bién dong ro rét theo mua.

Luong nudc mit chay qua khu vuc Hai Phong c6 xu hudng 13 rat nhé vao
mua kho va 16n nhat vao mua mua Ii. Chang han nhu & séng Cam va Van Uc
déu c6 chung xu hudng dat cuc tiéu trong thang 2, sau d6 ting dan dén khi dat
cuc dai vao thang 8. Tir thang 9 trd di, tong lugng nudc tiép tuc giam dén thang
12 nam trudc va dén 2 nam sau. Trong cac thang ctia mua kho (tir thang 12 nim
trudc dén thang 4 nim sau), tong luong nude chay qua song Cam chi khoang
0.6-0.7 ty m® (thang) va song Van Uc 1a 0.7-0.8 ty m*/thang. Vao mua mua (cac
thang tir 6 dén 9), tong luong chay hang thang cta song Cam va Vian Uc lan luot
dao ddng trong cac khoang 1.3-2.5 ty m® nudc va 1.8-3.3 ty m®. Hang nam, tong
luong nude trong cac thang mua mua & song Cam va Vian Uc lan luot chiém
khoang 55.3% va 56.8% tong luong nudc hiang nam. Nguogc lai, trong 4 thang
ctia mua kho, lvong nudc mat chay qua hai song nay chi chiém khoang 18.5%

(Cam) va 16.9% (Van Uc) tong lugng nudc hang nam.

Céc két qua danh gia bién dong mua cua ngudn nudc khu vuc Hai Phong
trong nghién ctru ndy dya trén phuwong phap phan tich théng ké c6 ¥ nghia ca vé
khoa hoc va thuc tién. Tuy nhién do han ché vé thoi gian, nhitng bién dong nay
mai chi duge phan tich thong qua céc s6 lidu do tai mOt mat cat trén song Cam
va Van Uc, trong khi & viing ndy, ngudn nude bién dong rat 1on theo khong gian.

bé khac phuc duogc han ché nay, can st dung cong cu mo hinh toan.
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