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MO PAU

Nghién ctru va tinh toan dong chay i c6 tAm quan trong khong nhimng vé
thue t& ma con vé ¥ nghia khoa hoc. Y nghia khoa hoc cua viéc nghén ciru dong
chay 1 va dong chay 16n nhit & chd dong chay 1ii va dong chay 16n nhit xac dinh
dic diém chung cua ché do dong chay song ngdi mot ving. Cac dic diém co ban
ctiia dong chay lii thudng co6 quan hé chat ché véi diéu kién khi twong va dia 1y tu
nhién cta luu vire, né phan anh su thay doi theo khong gian cua cac nhén t d6. Y
nghia thue té cia viéc nghién ciru dong chay 1ii & chd né 1a sé liéu quan trong cho

thiét ké cac cong trinh.

Mit khac, trong thoi gian gan day dudi tac dong cia bién doi khi hau da
duogc tinh toan, trong khodng 50 nam qua, nhiét do trung binh nam da tang khoang
0,5 - 0,7°C, muc nudc bién da dang khoang 20cm. Bién d6i khi hau tac dong lam
cho cac thién tai, dac biét la bao, Iii, han han ngay cang ac li¢t. Bién d6i khi hau co
thé tac dong dén nong nghiép, gay rui ro 1on ddi véi cong nghiép va cac hé théng

kinh té - x3 hoi trong tuong lai [2].

Viéc tinh toan dugc tic dong cua bién d6i khi hau dén dong chay 1i 1a mot
van dé cap thiét dat ra cho cac nha quan 1y tai nguyén nuéc. Do vay, “Pdnh gid tic
déng cia bién doi khi hdu dén bién déng dong chay lii leu viee séng Nhué - Ddy
trén dia ban thanh pho Ha Ngi” 1a mot dé tai co tinh khoa hoc va thuc tién nham
g6p phan giai quyét bai toan trén ddi véi cac nha quan 1y tai nguyén nudc trén dia
ban Thu d6 dé dua ra dugc nhitng quyét dinh chién luoc phat trién ding dan.

Céu trac, ndi dung cua luan van gém 3 chuong, khong ké m¢ dau, két luan,

tai liéu tham khao va phu luc.
Chuong 1. Téng quan lwu vuc nghién ctru
Chuong 2. Téng quan vé bién doi khi hau

Chuong 3. Panh gia anh huong cua bién d6i khi hau dén bién dong dong
chay mua Ii.



Chuong 1
TONG QUAN LUU VUC NGHIEN CUU
1.1. PACPDPIEM PIA LY TU NHIEN LUU VUC SONG NHUE PAY
1.1.1 Vitridialy

Luu vyc song Nhu¢ - Bay, c6 vi tri dia 1y ddc bi¢t, c6 Thu do6 cua ca nudce, da
dang va phong pht vé tai nguyén va dong vai tro dic biét quan trong trong nén kinh

té cua vung dong bang song Hong.

Luu vyc song Nhué - Pay nam ¢ hiru ngan song Hong trong pham vi tir
20°00° dén 21°20° vi d6 Bac va tir 105°00° dén 106°30” kinh do Péng, véi tong
dién tich tu nhién la 7.665 kmz, bao gém dia phan hanh chinh cua cac tinh sau: Ha
Noi, Hoa Binh, Ha Nam, Nam Dinh, Ninh Binh.

Gi61 han caa lvu vuc nhu sau:

Phia Bic va Pong Béc dugc bao bai dé song Hong tir ngd ba Trung Ha t6i
ctra Ba Lat voi tong chiéu dai khoang 242 km. Phia TAy Bic giap song Da tir Ngoi
Lat t6i Trung Ha véi chiéu dai khoang 33 km. Phia T4y va Tdy Nam 1a duong phan
lwu gitra luu vuce séng Hong va luu vuce séng Mi boi diy nui Ba Vi, Cac Phuong —
Tam Diép, két thic tai nti Mai An Tiém (noi c6 séng Tong gip song Cau Hoi) va
tiép theo 1a song Can dai 10 km rdi d6 ra bién tai cira Can. Phia Pong va Pong Nam
12 bién Pong c6 chiéu dai 95 km tir cira Ba Lat t6i ctra Can (Hinh 1)

Séng Nhué (tc Nhué Giang) bat nguon tir cong Lién Mac (21°05°27” vi do
Bic, 105°46°12” kinh d6 Dong) lay nude tir song Hong trén dia ban huyén Tir Liém
(thanh phd Ha Noi) va diém két thiic 1a cdng Phu Ly khi hop luu véi song Day gan
thanh phd Pha Ly (20°32°42” vi d6 Béc, 105°54°32” kinh d6 Dong). Song Nhué ldy
nu6e dé tudi cho hé théng thiy ndng Dan Hoai véi luu lwong khoang 30 m®/s, song
Nhué con ¢6 nhiém vu ti€u nudc cho thanh phé Ha Ni, thi xa Ha Pong roi sau d6

chay vao song Day tai thi xa Phu Ly.

Song dai 74 km tinh tir nguén la cong Lién Mac vé dén céng Phu Ly (Ha
Nam), dién tich luu vuc khoang 1.075 km2, chiém 13,95% trong téng dién tich Iuu
vuc song Nhué - Pay. Trén dia ban Ha Noi, song c¢6 chiéu dai 61,5 km. Do rong
trung binh ctia séng 14 30 — 40 m. Song chay ngodn ngoéo theo hudng Bic — Nam &

thuong ngudn va theo hudng Pong Bic — Tay Nam & ha va trung luu. Luu vuc



dugc gidi han phia Dong Béc giap luu vuc séng Hong, phia Tay giap luu vuc song

bay, phia Nam gidp luu vuc song Chau Giang.

Séng Pdy 1a mot chi luu nim bén hitu ngan cua song Hong (tir 20°33° dén
21°19° vi d6 Béc va 105°17° dén 105°50° kinh d6 Dong), chiéu dai song chinh
khoang 247 km (tinh tir ctra Hat Mon dén ctra Day trudc khi d6 ra bién Pong), dién
tich luu vuc khoang 6.595 km®. Luu vuc dugc gio1 han phia Bic duoc bao boi dé
song Hong, phia Dong giap luu vuc song Nhug, phia Tay giap tinh Hoa Binh, phia
Nam giap tinh Ha Nam [5]

1.1.2 Dia hinh, dia mao

Nam trén ving chau thd song Hong, khu vuc nghién ctru nam dai theo
phuong vi tuyén, chiu anh hudng ciia nhiéu d6i cau tric dia chat khac nhau, khién
cho dia hinh c6 sy phan hoa twong phan thé hién rd nét theo hudéng Tay — Pong va
huéng Bac — Nam. Xét vé mit cau tric ngang di tir Tay sang Pong co thé chia dia

hinh khu vuc nghién ctru thanh céc vung chinh nhu sau:

Vimg d@6i nii: Pia hinh nii phan b & phia Tay va Tay Nam luu vuc va
chiém khoang 30% dién tich, c6 huéng Pong Bac xuéng Tay Nam ra bién va thap
dan tir TAy sang Pong. Phan 16n 1a cac day nii thap co d6 cao trung binh 400 — 600
m duoc cau tao bai cac da tram tich luc nguyén, cacbonat; chi mot vai khéi ndi co
d6 cao trén 1.000m dugc ciu tao bai da tram tich phun trao nhu khdi nai Ba Vi ¢
dinh cao 1.296m, khéi nui Vién Nam c6 dinh cao 1.031m va cdu tao boi da xam
nhap granit nhu khéi nti Poi Thoi (Kim Boi - Hoa Binh) ¢6 dinh cao 1.198m. Dia

hinh nui trong khu vuc c¢é sy phan di va mang nhiing déc trung hinh théi khéc nhau.

Dia hinh duoc tach ra boi dia hinh nai va dong bang béi do chénh cao < 100
m, do phan cat sdu tir 15 — 100 m. Trén pham vi luu vuc song Nhug, dia hinh ddi
chi chiém khoang 10% dién tich c6 do cao phan 1én dudi 200 m, phan bd chuyén
tiép tir ving nui xubéng dong bang. Theo dic diém hinh thai, c6 thé chia thanh hai

khu vuc: ving d6i phia Bac va vung doi phia Nam.

Viing dong bang: Dién tich ving dong bang chiém khoang 60% lanh tho, dia
hinh kha bang phing c6 do cao < 20 m va thip dan tir Ty sang Dong, tir Tay Bic
xubng Poéng Nam. Bé mit dong bang lai bi chia cit boi hé théng song va kénh
muong ching chit. Co thé chia dong bang thanh 4 khu vuc c6 dic diém khac nhau:
ving dong bang phia Bic, ving dong bang trung tam, ving dong bang phia Nam,
ving dong bang thung ling.
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Hinh 1 Béan d6 luu vire hé thong song Nhué - Pay

Bé mat luu vuc c¢6 huéng doc thay doi, dau nguodn 1a hé thong song hudng
Bic — Nam, trung va ha ngudn huéng Tay Bic — Pong Nam. Thuong luu hé théng
song udn khic, quanh co, hep va ddc, nhiéu thac ghénh, nudc chay xiét, 1a nguy co

tao nén cac hi¢n tugng x6i 16 va 1t quét... Trung luu va ha luu long song dugc md



rong, dong song chay cham, kha ning thoat nuée kém dan dén tinh trang ngap lut

mdi khi xuét hién mua 16n [6].
1.1.3 Dia chit, tho nhudng
Dia chit

Viing doi niii: Cac diy nui c6 do cao tir 400 — 600 m duoc ciu tao bai cac da
trAm tich luc nguyén, cacbonat. Mgt vai khdi nai ¢6 d6 cao trén 1.000 m duoc ciu
tao bai da tram tich phun trao nhu khdi nti Ba Vi, khdi nti Vién Nam. Khu vuc

huyén My DPuc la ving nti da voi co nhiéu hang dong va hién tugng karst manh.

Viing dong bang: Co ciu tao chu yéu 1a dat phu sa, dia chat cua viung dong
bang chi yéu 1a nén mém, cac 16p dat thuong gip 1a dat thit cac loai, dat sét va cat
pha, xen k€ c6 céc 16p cat min, cat chdy hoac bun. Cac 16 khoan tham do dia chat va
cac giéng khoan khai thac nudc ngdm cho thiy ciu tao dia chét tir trén xubng dudi
gdm céc 16p sau: sét pha va dét sét 13n cat day 2 = 16 m; bun hitu co — bun cat day
1,3-6m (10 m); téng cat da cudi, da dam hat to day 50 — 90 m.

Thé nhuwéng

Do nim trong ving doéng bang chau thd song Hong nén dit trong khu vuc
chu yéu 13 dat phu sa cia hé thong séng Hong va séng Pay bdi dip nén. Mic du
dugc bao boc bdi cac dé song Hong, song Day song hau nhu hang nim dién tich dat
canh tc it nhiéu déu duogc tudi bang nudc phu sa lay tir cac cong tu chay hodc cac

tram bom.

Qua trinh boi tu, hinh thanh va phat trién cla cadc nhom dat & tung khu vuc
khac nhau da tao nén sy da dang vé loai hinh dat trong hé théng. Song hinh nhu
chung déu 1 cac loai dit it chua va chua c6 ham lwong mun va cac chat dinh dudng
& mirc do trung binh dén nghéo. Nhimng khu vuc cao ven séng Hong, song Dy dat
c6 thanh phan co gidi nhe chu yéu 1a dat cat hodc cat kha chua va nghéo chat dinh
dudng. Cac ving triing ven sdong Nhué, Duy Tién, Chau Giang dét c6 thanh phan co
gidi nang chii yéu 1a loai dat thit ning va sét nhe it chua va giau cac chat dinh
dudng hon. Khu vyc nghién ciru c6 5 loai dat: dat phu sa, dat xam c6 tang loang,
dat phu sa glay, dat xam feralit va dat glay chua.

bit phu sa chiém dién tich 16n nhat cta toan bd luu vuc, tap trung chu yéu o
phia Pong, phia Bic va Pong Bic. Dét phu sa thich hop cho trong cdy néng nghiép
nhu laa nudc, hoa mau. Phia Ty 1a noi tdp trung nhidu dat xam feralit thich hop

cho trong cdy cong nghiép ngin va dai ngay, cdy an qua [5,6].



1.1.4 Tham thuc vat

Hién nay rimg dau ngudn dang bi khai thac, tan pha nghiém trong lam giam

dién tich rung tuy nhién va da dang sinh hoc bi giam sut.

Do luu vue song Nhué - Pay c6 dja hinh da dang véi cac ving ddi nai va 2/3
dién tich 1a ddng bang, nén trén luu vyc c6 nhiéu hé sinh thai nhu rimg trén nui dat,

nui déa voi, cac hé sinh thai thuy vuc nudce ngot, cac vung dat ngap nudc.

Phén 16n luu vuc 1ir nhitng ving dong bang da bi khai phé tir lau doi. Nhung
v6i mot phan 13 dién tich ring nai thudc cac khu rimg dic dung nhu Cac Phuong,
Ba Vi, khu bao v¢ canh quan Huong Son, Hoa Lu, Van Long, ngdp nudc man véi
thé gi6i sinh vat trong luu vuc vo cing vo cung phong phu, da dang. Tinh dén nam
2002 toan luu vuc ¢6 khoang 16.770 ha rirng, trong d6 dién tich rung tw nhién 3.922
ha, di¢n tich rung tréng 12.484 ha.

Nhitng hau qua do tac dong cua con ngudi dén hé sinh thai, d6 1a: khai thac
qua murc 1am mat can bang sinh thai; cac k¥ thuat canh tac, chim bon, bao vé thuc
vt nham ting san lugng cay trong; chat thai sinh hoat va cong nghiép; hé sinh thai
thuy vuc nudc man noi nhan toan bd chét thai cua luu vuc cb nguy co bi huy hoai;

cac nguy co tiém an [9]

Hé sinh thai tu nhién trong luu vuc séng Nhué - Day bao gdm: Hé sinh thdi
rieng kin 1a rong; Hé sinh thdi trang cdy bui, ¢é trén mii dat;, Hé sinh thdi riemg kin
thwong xanh cdy la rong nhiét doi trén nui da voi; Hé sinh thdi trang cdy bui, trang
co trén nui da voi

1.1.5 Khi hju

Khu vuc nghién ctru ¢6 khi hau nhiét d6i am gio mua — kiéu khi hau chung
cua vung Pong bang Bac Bo - vdi moi nam ¢6 mdt mua dong lanh va kho; mot mua
he noéng, &m va mua nhiéu. Gifra hai mua nay cé sy chuyén giao vé khi hau, dién

hinh 13 thang IV va thang X nén c6 thé coi khi hau & day c6 4 mua [8].

Burc xa mat troi: Blrc xa mat troi la nguén nhiét chinh tao nén nhiét d§ khong
khi va nhiét 46 dat. Phan b buc xa trong nam li€n quan dén tién trinh nam cua do
cao mit troi va thoi gian chiéu sang trong ngay. Tong lugng birc xa hang nam & khu
vue nghién ctru ¢ 122,8 keal/cm?/nam. Biic xa cuc dai thuong xay ra vao thang VII
(15,2 kcal/cm?/thang) va cuc tiéu thuong xay ra vao thang II (5,2 kcal/cm?/thang).
S6 gid nang hang nam dat dao dong trong khoang tir 1.300 dén 1.700 gid.



Nhiét @3 khong khi: Nhiét 46 khong khi cao nhét tuyét dbi toi 42,8°C, thap
nhat tuyét ddi chi 2,7°C, trung binh nim dao dong trong khoang 23 + 24°C. Trong
nhirng nam g?m day, do anh hudng chung cua sy bién doi khi hau toan cau, nhiét do
khong khi c6 xu huéng ting cao nén nén nhiét do khong khi trung binh nim cua

nhing ndm gan day ciing tang 1én (nam 1998 14 25,1°C).

D6 dam khéng khi: D6 Am khong khi trong khu vuc nghién ciru kha 16n, trung
binh ndm dao dong trong khodng 84 — 86%. Mua c6 mua phun (thang III va thang
IV hang nam) 1a thoi ky 4m w6t nhat con nira ddu mua dong (thang XII va thang I
hang nam), do anh hudng cia gié mua Pong Bac khd hanh nén 1a thoi ky kho nhat

cua nam.

Bdc hoi: Dién bién cua lugng boc hoi phu thudc vao dién bién cta nhiét do
va do am khong khi. Luong boc hoi thang binh quan nhiéu nim dao dong trong
khoang 60 + 100 mm. Thang c6 lugng bdc hoi 16n nhat trong nim 1a thang VII, t6i
98 mm. Thoi ky kho hanh dau mua dong ciing 13 thoi ky ¢6 luong bbe hoi 16n, trung
binh dao dong trong khoang 90 — 95 mm.

Téc do gié: Toc dd gid ¢ khu vuc khong 16n 1am.Toc do gié trung binh cia
thang 16n nhat (thang IV) ciing chi khoang 2,5 m/s con ctia thang nho nhét (thang I)
rat thép, chi 1,5 m/s. Tuy nhién, tde do gi6 manh nhét co thé dat t&i trén 40 m/s.
Huéng gi6 luén thay doi theo thoi gian trong nim nhung chu dao 13 cac hudng

Pong Nam va Pong Bic.

Muea: Khu vyc nghién ciru ndm trong ving mua trung binh ctia Pong bang
Bic Bo. Lugng mua nim binh quan nhiéu nim ¢ ddy dat khoang 1.650 mm. Mbi
nam c6 khoang trung binh trén dudi 150 ngay c6 mua. Lugng mua phan bd rat
khong déu theo thoi gian trong nim. Mot nam hinh thanh hai mua: mia mua va
mua kho ro rét.

Muia mua kéo dai 5 thang, tir thang V dén thang X véi tong lwong mua chiém
t6i xap xi 83 % tong lwong mua nim. Thang mua nhiéu nhat thuong 13 VII hodc
VIl vé6i lugng mua chiém toi trén 18 % tong lugng mua nim. Ba thang lién tuc co
mua 16n nhét trong ndm 1a VII, VIII, IX. Téng lwuong mua ciia ba thang niy chiém
t6i trén 49 % tong lwong mua nam.

Mua kho thuong kéo dai 7 thang, tir thang XI dén thang IV nam sau voi tong
lugng mua chi chiém khoang 17 % luong mua ciia ca nim. Thang it mua nhat

thuong 1a thang VII hodc thang I véi lugng mua chi chiém trén dudi 1 % tong



lrong mua nim. Ba thang lién tuc mua it nhat 1a cac thang XIL, I va II. Tong luong

mua cia 3 thang nay chi chiém khoang 4,2 % tong luong mua nam.
1.1.6 Thiy van

Luu vuc song Nhué - Pay gém 2 nhanh séng chinh: séng Nhué va song Day,

ngoai ra co rat nhiéu cac chi luu nhu: song Tich, song Bui, song Thanh Ha.

S6ng Tich c6 chiéu dai 91 km, bit ngudn tir ving ddi nui Ba Vi, d6 vao séng
bay tai Ba Tha. Dong chay nam cua song Tich va song Day do tai tram Ba Tha la
1,35 ti m®, chiém 4,7 % tong luong dong chay nim tai cira ra luu vurc.

S6ng Thanh Ha bét ngudn tir diy nti d4 voi gan Kim Boi — Hoa Binh, chay
vao ving dong bang tir ngd ba Pong Chiém ra dén Puc Khé, dugc ngin cach giira
canh dong va ndi boi kénh My Ha, dua nudc chay thang vao séng Day. Dién tich

luu vuc 1a 271 kmz, song dai 40 km, chiéu rong trung binh luu vyc 9 km.

Ché d6 thiy van caa luu vuc song Day khong nhitng chiu anh hudng cia cac
yéu t6 mat dém trén bé mat luu vuc, cac yéu t5 khi hau ma con phu thudc vao ché
d6 dong chay ctia nudc song Hong va cac song khac. Vi thé ma ché do thuy vin &
day rat phtic tap va c6 su khac nhau nhit dinh giita cac doan song. Dong chay trén

Iuu vyc song phan bd khong déu theo khong gian va thoi gian.

Theo khong gian: dong chay 16n nhat & nti Ba Vi, phan hitu ngan luu vuc co

dong chay 16n hon phan ta ngan.

Theo thoi gian: thé hién rd nét thong qua phan phdi dong chay trong nim.
Phan phéi dong chay nim phu thudc vao sy phan phdi theo mua cia luong mua
niam nén dong chay trong nam ciing phan phdi khong déu va thé hién hai mua rd rét:
mua mua va mia khd. Mua mua tir thang V dén thang X chiém 80 — 85 % luong

mua ca ndm. Mua khé tir thang XII dén thang IV nim sau.

Luong nudc mua 1d & hau hét cac séng chiém tir 70 — 80 % luong nudc nim.
Trong mua can, muc nude va luu lugng nude nhé. Luong dong chay trong 7 thang
mua can chi chiém khoang 20 — 25 % luong dong chay ca nim. Ngoai cac nhanh
song 16n chi phdi ché do thiy van trén hé thong, song Pay con nhan nude tir cac
song tiéu, song tudi qua cac cong La Khé, Ngoai Do...Cac song nay thuong phai
dong lai khi c6 phan 1 trong thoi gian dai, ngan tiy thudc vao thoi gian lil. Séng
Day c6 vi tri rat quan trong, nd vira 1a duong thoat nudc chinh ciia song Hong, vira

la duong ti€u 1l cua ban than luu vuc song Pay [5,6,].



1.2 PAC PIEM TU NHIEN LUU VUC SONG NHUE - PAY TREN PIA BAN
THANH PHO HA NOI

Trén dia ban thanh phd Ha Noi, luu vuc song Dy cé dién tich khoang 1.900
km?, luu vuc song Nhué c6 dién tich khoang 603 km?. Gi6i han cua luu vuc séng
Nhué - DAy trén dia ban thanh phdé Ha Noi nhu sau: phia Bic va phia Dong duoc
bao boi dé song Hong ké tir ngd ba Trung Ha tdi cira Ba Lat v6i chiéu dai khoang
242 km, phia Tay Béc giap song Da tir Ngoi Lat t6i Trung Ha vé6i chiéu dai khoang
33 km, phia Tay giap Hoa Binh va phia Nam giap Ha Nam. Xét vé mit cau tric
ngang di tir Ty sang Pong, co thé chia dja hinh khu vyc nghién ctru thanh cac ving
chinh nhu sau:

Viing doi nii: Dia hinh nai phan b & phia Tay va Tay Nam, chiém khoang
30 % dién tich, c6 hudng thap dan tir Pong Bic xudéng TAy Nam ra bién va thip dan
tir TAy sang Pong. Dia hinh nui dugc tach ra v6i dia hinh ndi va dong bang véi do
chénh cao < 100 m, d6 phan cat sau tir 15 — 100 m. Trong pham vi luu vuc song
Nhué - Pay, dia hinh dbi chiém khoang 10 % dién tich c6 do cao < 200 m.

Viing dong bang: Dién tich ving dong bang chiém khoang 60 % lanh tho, dia
hinh kha bang phing c6 do cao < 20 m va thap dan tir Tay sang Dong, tir Tay Béc
xubng Poéng Nam. Hudng chay cua song Nhué - Day luon thay ddi: thuong ngudn
huéng Bic — Nam; trung luu va ha luu huéng Tay Bic — Pong Nam. Thuong luu
song Nhué - Pay udn khiic quanh co, hep va ddc, nhiéu thac ghénh, nudc chay xiét

la nguy co tao ra cac hién tuong x61 16, 1 quét....

Luu vuc song Nhué - Bay duoc cAu thanh boi cdc da bién chat, tram tich,
tram tich phun trao, cac d4 xAm nhap va trim tich bo roi tudi tir Protezozoi dén hién
dai. Dua vao thanh phﬁn thach hoc, cac thong sb dia chat thuy van va dac diém thuy
dong lyuc.... Co thé phan chia khu vuc nghién ciru thanh 7 ting chira nudc: cac tang
chtra nudc 16 hong Holocen gh; cac ting chira nudc 16 hong Pleistocen qp; cac ting
chtra nudc khe nirt m; cac tang chtra nudc khe nit t,a dg; cac ting chira nudc khe
nut t, nt; cac tﬁng chira nudce khe nut p, — t; yd va cac téng chira nudc khe nit eo.

Luu vuc song Nhué - Pay gom cac nhom dat chinh: nhom dit man; phu sa;
xam; vang; do; dat xo6i mon tro soi da. ..

Do luu vuc song Nhué - Bay cé dia hinh da dang, véi cac vung ddi nbi va
2/3 dién tich 1a dong bang, nén trén luu vuc c6 nhiéu hé sinh thai khac nhau nhu:

rung trén ni dat, nai da voi, cac hé sinh thai thiy vuc nudc ngot, cac vung dat ngap
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nuée.Hién nay, rimg dau ngudn luu vue séng dang bi tan pha nghiém trong. Dién
tich rimg tw nhién bi thu hep dang ké. Theo s6 liéu khao sat gan day nhat, dién tich
rung trén luu vuc thudc dia ban Ha Noi chiém 160,84 km? (chiém 6,36% dién tich
lwu vuc trén dia ban Ha Noi), trong d6 ¢6 55,2 km? 1a ring du trit; 105,64 km? 1a
rirng day — ngheo.
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Hinh 2. Ban @6 luu vuc song Nhué - Pay trén dia ban thanh phé Ha Noi

Khi hau luu vuc song Nhué - Bay kha tiéu biéu cho kiéu khi hau Bic B véi
ddc diém khi hau nhiét dé6i gi6 mua, mua hé nong, mua nhiéu va mua dong lanh,
mua it. Luong mua phan bd khong ddng déu, trung binh hang nim 1.800 mm. Hitu

ngan cta luu vue mua kha 16n (X > 1.800 mm), nhét 1 vang d6i ndi phia Tay (X >
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2.000 mm). Trung tim mua 16n nhét & thuong ngudn song Tich thude nii Ba Vi (X
= 2.200 — 4.000 mm). Phan ta ngan luu vuc lwong mua trong dbi nho (X = 1.500 —
1.800 mm), nho nhit ¢ thuong ngudn sdng Day, séng Nhué (X = 1.500 mm), va lai
tang dan ra phia bién (1.800 — 2.000 mm).

Khu vuc 6 triing dam ldy v& mua mua, thuong xuyén bi tng ngip, dic biét
nhirng khu vyc nam trong ving phan i cta séng DAy, boi vy nén mdi khi c6 bao
dong I1I hodc phan li thi bi ngdp nudc & do sau tir 1 —4 m.

Trén toan luu vuc, mia mua bat dau tir thang IV -V va két thac vao thang X

— X1, tap trung t6i 70 — 90 % luong mua ca nam.

Béang 1. Lwgng mua binh quian nam luu vuc song Nhué - Pay tir 1971 — 1997

STT Tén tram Lwong muwa binh quan nam (mm)
1 Son Tay 1.809
2 Ba Vi 2.068
3 Ba Tha 2.019
4 Van Dinh 1.699
5 Ha Dong 1.595
6 Xuan Mai 1.807
7 Ha Noi 1.656

Ché do nhiét phan hoéa kha r6 rét theo dai cao trong khu vuc nghién cuu.
Nhiét do trung binh nim & ving thap dat tir 25 - 27°C, ¢ ving ddi ndi phia T4y va
Tay Béc nhiét d6 trung binh nam xap xi 24°C.

Luong birc xa tong cong trung binh hang nam 1a 122,8 kcal/cm? va nhiét do
khong khi trung binh hang nam tur 15 - 24°C. Mua dong gié c6 hudng thinh hanh 1a
Pong Bic, tan suat dat 60 — 70 %. Mot sé noi do anh hudng cua dia hinh, hudng gid
d6i thanh T4y Bac va Bic, tan suat dat 25 — 40 %. Mua hé cac thang V, VI, VII
hudng gio 6n dinh, thinh hanh 1a Dbong va BPong Nam, tan suat dat khoang 60 — 70
%. Thang VIII hudng gi6 phan tan, huéng thinh hanh nhit ciing chi dat tan suat 20
— 25 %. Cac thang chuyén tiép hudéng gié khong on dinh, tan sudt hudng thay d6i
trung binh tir 10 -15 %.
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Bdc hoi 12 mot trong nhitng thanh phan chinh ctia can cin nhiét va can can
nuée. Luong bde hoi tir bé mit trai trén luu vue chil yéu quyét dinh boi tiém ning
nhiét va am. Do do, su phan bd cua luong bdc hoi nam phu thudc vao su phan bd
khong gian cta nhiét va 4m. Ngoai yéu t& mua, yéu td bdc hoi tir bé mit luu vuc
cling tham gia truc tiép vao can can nudc, anh hudng truc tiép téi sy hinh thanh
dong chay. Do nén nhiét do trén luu vue cao 1am cho qua trinh bdc hoi trén luu vuc
din ra déu kha 16n. Luong bdc hoi nim dao dong trong khoang 900 — 1.000 mm.
Bién do am twong ddi trung binh hang nam cua luu vuc 1a 75 — 80 %, 16n nhét vao

dau mua mua va thap nhat trong mua kho.

Mang luéi séng ngodi khu vuc nghién ctru trong ddi phat trién, mat do 1udi
sbng dat 0,7 — 1,2 km/km?. Luu vuc cb dang dai, hinh nan quat, gdbm céac song
chinh:

Séng Pdy nguyén 1a mot phan luu 16n dau tién & hiru ngan song Hong, bat
dau tir ctra Hat Mon chay theo huéng Pong Bic — Tay Nam. Nhung dén nam 1937,
sau khi xay dung xong dap Pay qua cua dap Day trir nhitng ndm phan 1, vi vay
phan dau ngudn sdng (tir km 0 dén Ba Tha dai 71km) song P4y coi nhu doan song
chét.

Séng Nhué 1ay nude tir song Hong qua cong Lién Mac dé tudi cho hé thong
thuy nong Pan Hoai. Song Nhué¢ con ti€u nudc cho thanh phé Ha NOoi1, thi xa Ha
Poéng va chay vao song Day tai thanh phd Phu Ly. Nudc song T6 Lich thuong
xuyén xa vao song Nhué véi luu lugng trung binh tir 11 — 17 m3/s, luu lugng cuc
dai dat 30 m3/s. Cac song chinh trong luu vuc: song Nhué, song Thanh Ha, song
Tich, song Bui va song T6 Lich 1a nhanh song chinh ctia song Nhu¢, nhan nuédce tu

song Lir, Kim Nguu, Sét. Bon con séng thoat nudce chinh cia Ha Noi:

Séng Té Lich dai 14,6 km, rong trung binh 40 — 50 m, sau 3 — 4 m, bit ngudn
tir cong Phan Dinh Phing, chay qua dia phan Tir Liém, Thanh Tri qua dap Thanh
Liét va do vao song Nhué. Poan cudi song T6 Lich dam nhan toan bo nudc thai
thanh phd.

Séng Lir (song Nam Pong) dai 5,6 km, rong trung binh 30 m, sdu 2 — 3 m,
nhan nudc thai, nwéc mua tir cong Trinh Hoai Dtrc, cong Trang (Kham Thién) chay
qua Trung Tu vé dudng Truong Chinh va d6 ra song To Lich.

S6ng Sét dai 5,9 km, rong 10 — 30 m bat ngudn tir cong Ba Triéu, ho Bay
Mau rdi d6 ra song Kim Nguu & Giap Nhi.
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Song Kim Nguwu dai 11,8 km, rong 20 — 30 m, sau 3 — 4 m, bit ngudn tir diém
xa céng Lo Dic. Song Kim Nguu gip song To Lich tai Thanh Liét [13].

1.3 BAC PIEM KINH TE XA HOI
1.3.1 Phén b6 dan cw

Dén sb trén luu vue song Nhué - Pay trén dia ban thanh phé Ha Noi tinh dén
nam 2009 14 10,77 triéu ngudi, mat do trung binh dat 1.405 ngudi/km?, cao gip 5,5
14n so véi binh quan chung cia ca nude (252 ngudi/km?). Dac biét 1a thu d6 Ha Noi,
noi tap trung déng dan nhat, tong s6 dan caa Ha Noi tinh dén 1/4/2009 1a 6.472.200
nguoi, mat d§ dan ) trung binh l1a 1.979 ngu:(‘yi/kmz. Mat do dan sd dong nhét thudc
quan Déng Da 1én t6i 35.341 ngudi/km?.

Két qua diéu tra dan s 4/2009 cho thiy, ngudn nhan luc lao dong cta toan
luu vyc tang nhanh, dac bi¢t 1a & thanh thi. Cho dén nam 2009 toc do tang cua luc
lugng lao dong dat 2,5 %/nam, & thanh thi tdc do tdng cua luc lugng lao dong 1a 5,7

%, trong khi d6 vung nong thon chi dat 1,75 %.

Bang 2. Tinh hinh phat trién din s6 giai doan 1990 — 2009 (1000 ngwoi)

Nam

Tinh 1990 1995 2000 2003 2009
Toan viing 8.143,9 8.888,2 9.510,5 9.934,6 10.813,7
Ha Noi 2.119,1 2.431,0 2.739,2 3.007,0

Ha Tay 2.116,7 2.290,0 2.414,1 2.479,4 6.472
Ha Nam 722,3 763,7 795,5 814,9 785,0
Nam Dinh 1.715,9 1.820,5 1.904,1 1.935,0 1.825,7
Ninh Binh 792,1 855,5 889,8 906,0 898,5
Hoa Binh 677,8 718,5 767,8 792,3 832,5

Toc do tang lao dong nhanh khong phu hgp véi toc do tdng trudng ciia nén
kinh té, nén s6 ngudi that nghiép va thiéu viéc 1am & day kha cao, tic dong x4u dén
moi truong ty nhién, moi trudng xa hai.

Su phan bo ngudn nhan lyc va toc do tang truong ngudn nhan luc gitta cac
vung, cac dia phuong ciing rat khac nhau, khong twong ing vdi nguon tai nguyén

nhu: dat, nudc, rung va khodng san cling nhu khéng phu hop véi toc do tang cua
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nén kinh té. Diéu d6 din dén nhimg ludng di chuyén din cu lao dong tir ving nay
sang vung khac, ciing 1a nguyén nhan gdy mau thuan, xung dot trong viéc khai thac,

str dung tai nguyén trong van dé tim kiém viéc lam [5].
1.3.2 Tinh hinh phit trién kinh té

Luu vuc song Nhu¢ - Pay 1a khu vuc co nén kinh té - x3 hoi phat trién lién
tuc tir rat lau doi, cho dén ngay nay ddy van 1a mot ving kinh té - x3 hoi phat trién
nhat Ddng bang séng Hong. Trong ving dd hinh thanh mot mang ludi do thi véi Ha
Noi 1a tha d6 va 1a thanh phd loai I tryc thudc trung wong. Thanh phé Nam Dinh 1a
d6 thi loai II. Ngoai ra, viing con ¢6 nhiéu thi trdn, huyén ly véi qui mé dan sé6 mdi
thi tran, huyén ly khoang 3.000 — 5.000 ngudi.

Nhitng nim qua, cac co s& ha ting ctia cac khu d6 thi dang phat trién manh,
nhung chua dugc dau tu thich dang va chua dap tng duoc nhu cau phat trién. Trong
tuong lai, dinh hudng phét trién d6 thi ving dugc bd tri theo cum hay theo chum.
Céc trung tAm cip qudc gia hay ving tao thanh cac d6 thi hat nhan s& quy tu cac d6
thi khac tao thanh cac chum do6 thi. Hé théng do thi dugc lan toa ra qua cac do thi

cép IL, TIT dén cAc thi tran, thi t.
Vung ha luu song Nhué - Pay s€ hinh thanh hai chum — cum d6 thi sau:

Chum d6 thi Ha Noi véi Ha Noi 1a d6 thi trung tdm cap qudc gia ndm trong
vung kinh té trong diém Béic Bo. Hd trg cho d6 thi hat nhan 14 chudi d6 thi phia Tay
bao gdm Son T4y, Hoa Lac, Xuan Mai, Miéu Mén, c6 qui mé dan sb t6i nam 2020
khoang 1 triéu nguoi. Pay 1a khu vuc ting trudng kinh t& - x3 hoi trong yéu cua
quéc gia trong thé ky XXI; 1a trung tim dao tao nghién ctru khoa hoc, cong nghé
cao c6 ¥ nghia qudc gia, khu vuc va qudc té; 1a trung tdm khu cong nghiép tap trung
k¥ thuat cao va cong nghiép qubc phong; 1a ving du lich nghi dudng, vin hoa qudc

gia; 1a khu vuc c6 vi tri an ninh quoc phong ...

Cum d6 thi khu vuc Nam Dong bang song Hong bao gdm do thi trung tim
cap viung, d6 thi trung tAm cap tinh va cac do thi khic gdm: d6 thi trung tdm cap
vung c6 thanh phé Nam Dinh lam hat nhan va cac d6 thi khac bao gém thi xa Ninh
Binh, thi xd Phu Ly, thi xi Tam Diép véi tong qui mé dan s6 dén 2020 khoang 480
— 500 nghin dan [5,13].
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Chuong 2
TONG QUAN VE BIEN POI KHI HAU
2.1.  GIOI THIEU CAC KICH BAN BIEN POI KHi HAU

Bién doi khi hau, theo cach st dung cua IPCC, chi su bién dbi trong trang
thai khi hau nhan biét duoc thong qua nhiing thay d6i vé gi tri trung binh hoc tinh
chét ctia n6 dién ra trong mot thoi doan dai hang thap ky hodc hon thé. N6 chi ra bét
ctr thay d6i ndo ctia khi hau theo thdi gian cho du 1a do bién ddi ti nhién hay do tac

dong cua con nguoi [3].

Theo sb liéu quan sat cho thdy xu thé chung tir cubi thé ky XIX dén nay,
nhiét do trung binh khong khi va dai duong toan cau tang lén. Két qua do dac va
nghién ctru cho thay thap ky 1990 14 thap ky ndng nhat trong thién nién ky vira qua
(IPCC, 2001).

Tt 1995 — 2006 ¢6 dén 11 nim trong s6 12 nam nhiét d6 16n nhat theo sb
liéu do dac nhiét do toan cau tir 1850. Nhiét do trong 100 nam 1906 — 2005 tang
0,74 (0,56 — 0,92) 16n hon so véi giai doan 100 nam 1901 — 2000 (0,6 — 0,4 : 0,8).
Xu huéng trong 50 nam tir 1956 — 2005 (0,13 [0,10 dén 0,16]°C) gan gap do6i so voi
giai doan 100 nam tir 1906 — 2005. Nhiét d0 tang 1én cao hon ¢ cac vi do cao & Bic
ban cau: nhiét 46 & Bac ban cau trung binh ting gan gap doi cua toan cau trong giai

doan 100 nam qua.

Nhiét d6 ¢ dat lién ting nhanh hon & dai dwong. Theo quan sat tir 1961 thi
nhiét d6 dai duong ting & ca do sau it nhat 1a 3.000 m. Pai duong da chiém 80 %
lugng nhiét ciia hé théng khi hau. Theo két qua phan tich tir khinh khi cau va vé tinh
thi toc do néng 1én & giira ting dbi luu va thap hon giong vai toc d6 cua nhiét do bé
mat.

Hién tuong mua ciing bién dong dang ké, lwong mua tang dang ké trong giai
doan tir 1900 — 2005 & cic nudc ndam & phia Tay ciia Bic va Nam My, Chau Au,
Bic va trung tdm Chau A. Trong khi d6 n6 giam & Sahel, Dia Trung Hai, Bic Phi
va Nam Chau A [7].

Tuong Gmg v&i sy noéng 1én toan cau, muc nude trung binh dai duong ciing
tang 1én do bang tan va sy gidn nd nhiét dai duong. Muc nudc bién tang voi tde do
trung binh 1,8 [1,3 — 2,3] mm mot ndm trong giai doan 1961 — 2003. Tdc d6 1a 3,1
[2,4 — 3,8] mm trong giai doan 1993 — 2003. Cung véi xu thé ting nhiét do toan cau
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la sy phan bd di thuong cua nhiét do. Trén céac dai luc & Bic ban cau, trong nhiing

nam gan day xuat hién hang loat ky luc vé nhiét d6 cao va thap.
2.1.1 Biéu hién ctia bién d6i khi hiu & Viét Nam

Theo cac két qua phén tich cac sé liéu khi hau cho thiy cac yéu t6 cua khi

héu tai Viét Nam nhitng nim trudc diy c6 nhitng dic diém dudi day:

Nhiét do: Trong 50 ndm qua (1958 — 2007), nhi¢t d§ trung binh ¢ Viét Nam
tang 1€n khoang 0,5°C — 0,7°C. Nhiét d6 mua dong tang nhanh hon nhiét do mua he
va nhiét do & cac ving khi hau phia Bic ting nhanh hon ¢ cic vung khi hau phia
Nam (Hinh 2.1(a) ). Nhiét d6 trung binh nim cua 4 thap ky gan day (1961 — 2000)
cao hon trung binh nadm cua thap ky trudc dé (1931 — 1960). Nhi¢t do trung binh
nam cia thap ky 1991 — 2000 & Ha Noi, Pa Nang, thanh phé H6 Chi Minh déu cao
hon trung binh cua thap ky 1931 — 1940 lan luot 1a 0,8; 0,4 va 0,6°C. Nam 2007,
nhiét d6 trung binh nim & ca 3 tinh trén déu cao hon trung binh cua thap ky 1931 —
1940 1a 0,8 — 1,3°C va cao hon thap ky 1991 — 2000 14 0,4 — 0,5°C [4, 7].

il

el ey e b) R

Hinh 3. Dién bién céia nhiét 9 (a) va lwgng mwa (b) & Viét Nam 50 nim qua

Lwong mua: Trén tung dia diém cu thé, xu thé bién ddi cua lugng mua trung
binh nam trong 9 thap ky vira qua (1991 — 2000) khong rd rét theo cac thoi ky va

trén cac vung khac nhau: c6 giai doan tang l1én va c6 giai doan giam xuong. Luong
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mua giam & cac ving khi hau phia Béc va ting 1én & cac ving khi hiu phia Nam
(Hinh 2.1 (b)). Tinh trung binh trong ca nudc, lwong mua trong 50 nam qua (1958 —
2007) da giam khoang 2 %.

Khéng khi lanh: S6 dot khong khi lanh anh huéng téi Viét Nam giam di 16
rét trong hai thap ky qua. Tuy nhién, cic biéu hién di thuong lai thuong xuit hién
ma dot gan day nhat 13 dot khong khi lanh kéo dai trong thang I dén thang II nim
2010 ¢ Bic Bo.

B&o: Nhitng nam gan day bao c6 cuong do manh xuat hién nhiéu hon. Quy
dao cua bao c6 nhiéu dich chuyén dan vé phia Nam va mua bao két thic mudn hon,

nhiéu con bdo c6 dudng di di thuong hon.

Mua phin: S6 ngay mua phun trung binh nim ¢ Ha Noi giam dan tir thap ky

1981 — 1990 va chi con mét nira (15 ngay/nam) trong 10 nim gan day.

Muec nueée bién: S6 liéu quan tric tai cac tram hai van doc bién Viét Nam cho
thiy tbc d6 dang 1én ctiia muc nudc bién trung binh ¢ Viét Nam hién nay 1a khoang
3 mm/nidm (1993 — 2008), trong dwong toc do trung binh trén thé gidi. Trong 50

niam qua, myc nude bién tai Hon Dau dang 1én khoang 20 cm [4].
2.1.2 Co sé xay dung kich ban bién d6i khi hau
Theo Uy ban Lién chinh phu vé bién d6i khi hau (IPCC), kich ban bién d6i

khi hau la buc tranh toan canh cta khi hau trong tuong lai dya trén mdt tap hop céc
mdi quan hé khi hiu, dugc xay dung dé sir dung trong nghién ctru nhimg hau qua
ctia bién ddi khi hau do con ngudi giy ra va thudng duoc ding nhu 13 dau vao cac
mo hinh danh gia tic dong. Hién nay c6 nhiéu qudc gia, nhiéu khu vuc xiy dung
kich ban bién d6i khi hau vai qui md khu vuc, qué)c gia va cac vung khi hau hoac
pham vi nh6 hon. V& khung thoi gian, hau hét cac kich ban bién d6i khi hau thuong
dugc xay dung cho timg thap ky cua thé ky XXI [1, 4, 8-14].

Bién d6i khi hau hién nay ciing nhu trong thé ky XXI phu thudc chi yéu vao
mirc d6 phat thai khi nha kinh, tic 1a phu thudc vao sy phat trién kinh té - xa hoi. Vi
vay céc kich ban bién doi khi hau duoc xdy dung dya trén cic kich ban phat trién
kinh té - x4 hoi toan cau. Con ngudi da phat thai qua mirc khi nha kinh vao khi
quyén tir cac hoat dong khac nhau nhu: cong nghiép, nong nghiép, giao thong van
tai, pha rung,... Do d6, co sé xac dinh cac kich ban phat thai khi nha kinh la:

o Su phat trién kinh té & qui m6 toan cu
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. Dan s0 thé gidi va mirc d6 ti€éu dung

. Chuén muc séng va 16i song
o Tiéu thy nang luong va tai nguyén nang luong
. Chuyén giao cong nghé

. St dung dat
[ ]

Trong bao cdo dac biét vé cac kich ban phat thai khi nha kinh nam 2000,
IPCC da dua ra 40 kich ban, phan 4nh kha da dang kha nang phat thai khi nha kinh
trong thé ky XXI. Cac kich ban phat thai nay dugc t6 hop thanh 4 kich ban goc 1a
Al, A2, Bl va B2 véi cac dic diém chinh sau:

X Kich ban gbc Al: Kinh té thé gidi phat trién nhanh; dan s6 thé gidi
tang dat dinh vao nam 2050 va sau d6 giam dan; truyén ba nhanh chéng va hiéu qua
cdng nghé mai; thé gidi co su twong dong vé thu nhap va cach séng, co su tuong
déng gitra cac khu vuc, giao luu manh mé vé van hoa va xa hoi toan cau. Ho kich

ban A1 dugc chia thanh 3 nhom dya theo mirc d6 phat trién ctia cong nghé:

u AlFI1: Tiép tuc st dung thai qua cac nhién li¢u hoéa thach (kich ban
phét thai cao)

u A1B: C6 su can bang gita cac ngudn nang luong (kich ban phat thai
trung binh)

u A1T: Chu trong dén viéc str dung cic ngudn ning luong phi hoa thach
(kich ban phat thai thap)

X Kich ban gbc A2: Thé gidi dong nhat, cac qudc gia hoat dong doc lap,
tu cung tu cap; dan sd tiép tuc ting trong thé ky XXI; kinh té phat trién theo dinh
huéng khu vuc; thay doi vé cong nghé va toc do ting trudng kinh té theo dau nguoi

cham (kich ban phat thai cao, trong tmg vé1 A1F1).

X Kich ban gbc Bl: Kinh té thé gii phat trién nhanh giéng nhu Al
nhung c6 sy thay d6i nhanh chong theo hudng kinh té dich vu va thong tin; dan s
tang dat dinh vao nim 2050 va sau d6 giam dan; giam cuong do tiéu hao nguyén vat
lidu, cac cong nghé sach va str dung hiéu qua tai nguyén duoc phat trién; cha trong
dén cac giai phap toan cau vé 6n dinh kinh té, x3 hoi va mdi trudng (kich ban phat

thai twong d6i thap tuong tu A1T).
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X Kich ban gdc B2: Dan sb ting lién tuc nhung véi toc do thap hon A2;
chu trong dén cac giai phap dia phuong thay vi toan cau vé 6n dinh vé kinh té; xa
hoi; méi trudng; mic d6 phat trién kinh té trung binh; thay doi cong nghé chdm hon
va manh mun hon so v6i B1 va Al (kich ban phat thai trung binh, duogc xép cung
nhém véi A1B).

2.1.3 Cac kich ban bién d6i khi hau cho Viét Nam

Céc kich ban bién d6i khi hau ¢ Viét Nam di duoc xay dung cho 3 yéu td
chinh 1a nhiét dg, luong mua, do cao muc nudc bién va cac moc thoi gian chu yéu
14 2030, 2050 va 2070.

Céc kich ban bién dbi khi hau cho cac ving khi hau & Viét Nam [7] trong thé
ky XXI, c6 thé duoc tom tat nhu sau:

Vé nhiét dg: Nhiét 6 mua dong c6 thé ting nhanh hon so véi nhiét d6 mua
hé & tat ca cac ving khi hau ¢ nuée ta. Nhiét do o cac viung khi hau phia Bic ¢ thé
tang nhanh hon so v&i cac vung khi hau phia Nam.

Theo kich ban phat thai thip (B1): Vao cubi thé ky XXI, nhiét do trung binh
niam & cac vung khi hau phia Bic c6 thé ting so voi trung binh thoi ky 1980 — 1999
khoang tir 1,6 — 1,9°C va ¢ cac vung khi hau phia Nam ting it hon, chi khoang tir
1,1-1,4°C.

Theo kich ban phat thai trung binh (B2): Vao cubi thé ky XXI, nhiét do trung
binh nam c6 thé ting 1én 2,4°C & Tay Bic, 2,3°C ¢ Pong Bic, 2,2°C & Pong bang
Bic Bo, 2,6°C ¢ Bac Trung Bo, 1,8°C & Nam Trung Bo, 1,5°C ¢ Tay Nguyén va
1,9°C & Nam B0 so v6i trung binh thoi ky 1980 — 1999.

Theo kich ban phat thai cao (A2): Vao cudi thé ky XXI, nhiét do trung binh
nam & cac ving khi hau phia Bac ¢ thé ting so voi trung binh thoi ky 1980 — 1999
khoang 3,1 — 3,6°C. Muc tang nhiét d6 trung binh nam cua cac vung khi hau phia
Nam la 2,4°C & Nam Trung B9, 2,1°C ¢ Tay Nguyén va 2,6°C & Nam B9.

Vé lwong mira: Luong mua mua kho co thé giam ¢ hau hét cac ving khi hau
clia nudc ta, dic biét 1a cac ving khi hau phia Nam. Luong mua miia mua va tong
luong mua nam c6 thé ting & tit ca cac ving khi hau.

Theo kich ban phat thai thap vao cudi thé ky XXI, lugng mua nim co thé
tang khoang 5 % ¢ Ty Bic, Pong Bic, Pong bang Bic B, Bic Trung Bo va tir 1-
2 % ¢ Nam Trung B9, Tay Nguyén, Nam B¢ so véi trung binh thoi ky 1980 — 1999.
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Luong mua thoi ky tir thang I11 dén thang V s& giam tir 3 — 6 % & cac ving khi hau
phia Bic va luong mua vao gitta mua kho & cac vung khi hiu phia Nam c6 thé giam
t61 7 — 10 % so vé6i thoi ky 1980 - 1999. Luong mua cac thang cao diém cua mua
mua sé& tang tir 6 — 10 % & ca 4 ving khi hau phia Bic va Nam Trung B9, con ¢ Tay
Nguyén va Nam B9 chi tang khoang 1 % so v&i thoi ky 1980 — 1999.

Bang 3 Mirc ting nhiét do trung binh nam (°C) so véi thoi ky 1980 — 1999 theo cac
kich ban phat thai

Céc mbc thoi gian cua thé ky XXI

ving Kich ban B1 Kich ban B2 Kich ban A2

2030 | 2050 | 2070 | 2090 | 2030 | 2050 | 2070 | 2090 | 2030 | 2050 | 2070 | 2090
Tay Bic 07 12|16 |17 |07 13|19 |24 |08 03 2 2,8
DPong Bic 07 12|15 |17 07 12|18 |23 |07 |13 |19 | 27
DB Bic Bo 0712|1516 |07 |12 |18 |22 |07 |13 | 19 | 26

Bic Trung B 08|14 |17 |1908 15|21 |26 |09 |15| 22|31

Nam Trung B¢ 06 109121120509 | 14|18 05 1 15| 21

Tay Nguyén 05|08 1 1110508121505 |08 | 13|18

Nam B¢ 0,6 1 13| 14 | 0,6 1 16 | 19 | 0,6 1 16 | 2,3

Theo kich ban phat thai trung binh (B2): Vao cudi thé ky XXI, lugng mua
nam cé thé ting khoang 7 — 8 % ¢ Tay Bic, Pong Bic, Pong bang Bic Bo, Bic
Trung Bg va tur 2- 3 % & Nam Trung B9, Tay Nguyén, Nam B so v6i trung binh
thoi ky 1980 — 1999. Lugng mua thoi ky tir thang II1 dén thang V s& giam tir 4 — 7
% & Tay Bac, Pong Bic va Pong bang Bac Bo, khoang 10 % & Bac Trung B9,
luong mua vao giita mua khod & cac ving khi hau phia Nam c6 thé giam t6i 10 — 15
% so v6i thoi ky 1980 — 1999. Lugng mua cac thang cao diém cia miia mua sé tang
tir 10 — 15 % & ca bén ving khi hau phia Bac va Nam Trung B9, con & Tay Nguyén
va Nam B¢ chi tang trén dudi 1 %.

Theo kich ban phét thai cao (A2): Vao cudi thé ky XXI, luong mua nam co
thé tang so véi trung binh thoi ky 1980 — 1999, khoang 9 — 10 % & Tay Bac, Pong
Bic, 10 % o Pong bang Bic Bo, Bic Trung Bo, 4 — 5 % & Nam Trung Bo va
khoang 2 % & Tay Nguyén, Nam Bo. Luong mua thoi ky tir thang 11T dén thang V
s& giam tir 6- 9 % & Tay Bic, Pong Bic va Pong bang Bic B, khoang 13 % ¢ Bac
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Trung B9, lugng mua vao gitta mua khé & Nam Trung B9, Tay Nguyén, Nam Bo co
thé giam t6i 13 — 22 % so véi thoi ky 1980 — 1999.

Luong mua cac thang cao diém ctia miia mua sé ting tir 12 — 19 % & ca bbn
vung khi hau phia Bic va Nam Trung B, con & Tay Nguyén va Nam B chi vao
Khoang 1 — 2 %.

2.1.4 Luwa chon kich ban bién d6i khi hau cho khu vire nghién ctru

Theo kich ban bién d6i khi hau, nuéc bién dang cho Viét Nam céc kich ban
phat thai khi nha kinh chon dé tinh toan xay dung kich ban cho khi hau 7 ving cta
Viét Nam la kich ban phat thai thép (kich ban B1), kich ban phat thai trung binh cua
nhoém cac kich ban phat thai trung binh (kich ban B2) va kich ban phat thai trung
binh ciia nhom céc kich ban phat thai cao (kich ban A2).

Hién nay, vin dé danh gia su bién doi khi hau téi cac mit phat trién cta kinh
té - x4 hoi dang dugc quan tam dic bi¢t. Ba co rat nhiéu nhirng nghién ctru tinh toan
mtrc d6 anh hudng cua bién d6i khi hau nhu:

e Vién Khoa hoc Khi tugng Thuy van va Moi truong, Nghién ciu tac dong
cua BDKH o luu vuc song Huwong va chinh sach thich nghi ¢ huyén Phu
Vang, tinh Thira Thién Hué (2005 — 2008) [14].

e Tran Thuc, Nguyén Vin Thing, Hoang Puc Cuong (2009), Xdy dung kich
ban BPKH trong thé ky XXI cho Viét Nam va cdc khu viee nhé hon [T].

e B0 Nong nghiép va Phat trién nong thon (2008), Khung Churong trinh hanh
dong thich iing véi bién doi khi hdu ciia nganh Néng nghiép va PTNT giai
doan 2008 — 2020 [1].

e Trung tim Tu van Khi twong Thay vin va Moi trudong, Vién KH
KTTV&MT 2010, Dénh gia tac dong cua bién doi khi hdu Ién tai nguyén
nuede va cdac bién phdp thich iing — Luu viee séng Hong — Théi Binh [8].

e Trung tim Tu van Khi twong Thay vin va Moi trudong, Vién KH
KTTV&MT 2010, Pdnh gid tic dong ciia bién doi khi hdu lén tai nguyén
nude va cdc bién phdp thich iing — Luu vue séng Pong Nai.[9]

e Trung tim NC Thuy van & TNN, Vién KH KTTV&MT 2010, Ddnh gia tac
dong cua bién doi khi hdu lén tai nguyén nuéc va cac bién phdp thich img —

Luu vue song Ca. [10]
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e Trung tim NC Thuy van & TNN, Vién KH KTTV&MT 2010, Ddnh gia tac
dong cua bién doi khi hdu lén tai nguyén nuéc va cdc bién phdp thich img —

Lueu viee séng Thu Bon. [11]

e Trung tdm NC Thiy van & TNN, Vién KH KTTV&MT 2010, Danh gia tac
dong cua bién doi khi hdu lén tai nguyén nwéc va cdac bién phdp thich img —

Pong bang séng Ciru Long.[12]

Duya vio céc diéu kién ty nhién, tinh hinh kinh té xa hoi, dan s va mirc d¢
quan tam dén moi truong cua khu vyc. Khoéa luén da lya chon hai kich ban danh gia
mic d6 anh huéng cia bién doi khi hau dén tai nguyén nudc: kich bdn phdt thdi
cao (A2) va kich ban phat thdi trung binh (A1B).

Cac kich ban lya chon tinh toan anh hudng ctia bién doi khi hau t6i tai
nguyén nude luu vue song Nhué - Pay duoc ldy tir nhom nghién cru REMOCLIC
cua GS. TS Phan Van Téan.

2.2.  TONG QUAN CAC MO HINH MO PHONG MUA — DONG CHAY

2.2.1. M6 hinh MIKE - SHE

M6 hinh mua — dong chay MIKE — SHE cua Vién Thuy luc Dan Mach thuoc
nhém mo hinh phan bd. N6 bao gom vai thanh phéan tinh dong chay va phan bd theo

cac pha riéng cia qua trinh dong chay:

. Dong chay mit — tinh bang phuong phap sai phan hitu han 2 chiéu

. Giang thuy — s6 liéu dau vao

. Béc thoat hoi, bao gdm ca phan bi giir lai boi thuc vat — S6 liu dau
vao

. Dong chay trong 10ng dan — sir dung dién toan 1 chiéu ciia MIKE 11.

Mo hinh nay cung cép vai phuong phap nhu Muskingum, phuong trinh khuéch tan
hodc phuong phap giai phuwong trinh Saint - Venant.

. Dong chay sat mat trong d&i1 khong bao hoa — mé hinh 2 16p, mo hinh

trong s6 hodc md hinh dya vao phuong trinh Richard.

. Dong chay co s& MIKE — SHE tich hop m6 hinh dong chay co s¢ 2
chiéu va 3 chiéu dwa vao phuong phap sai phan hiru han.

DBéi v6i moddun thd nhudng, bd dir li¢u bao gém dac tinh thay van cua dat
(do 16 héng, do dan thAm thuy luc ...) duoc tao ra. Két hop voi 2 phén mém ESRI
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Arcview 3.x hodc ArcGIS 9.1. Phan két hop nay dugc su dung dé xur ly s6 liéu dau
vao: Geomodel duoc sir dung dé 14y cac thong tin dia chit; DaisyGIS mo ta tt ca

cac qua trinh quan trong gin véi hé sinh thai nong nghiép.

Mo hinh ¢6 ché d¢ hiéu chinh tr dong théng qua AUTOCAL, dua ra phuong

an tot nhét theo diéu kién bién va ban dau.
2.2.2. MO hinh SWAT

Mo hinh SWAT c6 thé mé phong mét sé qua trinh vat 1y khac nhau trén luu
vuc sdng. Mot luu vuce co thé duoc phan chia thanh nhiéu lvu vuc con. Viée phan
chia nay ddc bi¢t c6 loi khi nhitng vung khéc nhau cta luu vuc ¢6 nhitng thude tinh
khac nhau vé dat, tham phu, ... Thong tin dau vao cho mdi luu vuc con duge td
chtrc nhu sau: cac yéu t6 khi hau; thong sb cia cac don vi thuy van (HRUS); hd hay
cac vung chtra nudc; nude ngﬁm; kénh chinh hodc song nhanh, hé théng tiéu nudc.
Nhitng don vi thuy van s€ dugc téng hop thanh cac luu vuc con, cac luu vuc con

nay dugc xem la déng nhét vé tham phu, thd nhudng, va ché do s dung dat.

Mo hinh SWAT mo phdong hién tugng khi tugng thuy van xdy ra trén luu
vue, viée tinh toan mua rao — dong chay 1a két qua cia mot sé hién twong nay. Dé
tinh toan chinh xac chuyén dong cua hoa chit, bun cat hay cac chét dinh dudng, chu
trinh thuy van phai dugc mé phéng phu hop voi nhitng gi xdy ra trén luu vuc. Chu
trinh thity van trén luu vuc ¢ thé chia thanh hai pha:

- Pha thir nhdt: duoc goi 1a pha dat ctia chu trinh thuy van hay con goi la
mo hinh thay van. Pha dat s& tinh toan tong luong nudc, bun cat, chat dinh dudng
va hoa chit t6i kénh chinh cta timg luu vyec.

- Pha thir hai: dugc goi 1a pha nudc hay pha dién toan cta chu trinh thuy
van hay con goi 1a mé hinh dién toan. Pha nudc sé tinh toan cac thanh phan qua hé
thdng mang ludi song sudi t6i mat cit cira ra.

Céc s liéu dau vao ciia mé hinh

Yéu cau sd liéu vao cia mé hinh dugc biéu dién duéi hai dang: dang sb lieu
khong gian va sd liéu thudc tinh.

o S liéu khong gian dudi dang ban d6 bao gom:

U Ban d6 do cao sb hoa DEM

¥ Ban do tham phu
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mua
i

i

Ban d6 loai dat
Ban @6 mang ludi sdng sudi, ho chira trén Iuu vuc
S6 liéu thudc tinh bao gom:

S6 lidu vé khi tuong bao gém: nhiét do khong khi, birc xa, tdc do gio,

S liéu vé thuy van bao gdm: dong chay, bun cat, hd chua...

S6 liéu vé dat bao gdm: loai dat, dic tinh loai dat theo 16p cua cac

phiu dién dat ...

i

i

S6 li€u vé loai cay trong trén luu vuc, dJ tang trudng clia ciy trong

S6 lidu vé loai phan bon trén luu vyc canh tac ...

Céc két qua dau ra cia mo hinh:

[ ]
dudng

bénh gia c4 vé lugng va vé chat ciia ngudn nudc
Danh gia lugng bun cat van chuyén trén luu vuc

Pénh gia qua trinh canh tac dat thong qua modun chu trinh chéat dinh

Dénh gia cong tac quan ly luu vuc

2.2.3. M6 hinh SAC - SMA

Tinh toan do am dat — Sacramento, mdt phan cta thu vién cong nghé md
hinh ctia hé théng NWSRFS, phat trién tir thap ky 70 boi Vién Khi hau Qudc gia
M§. Méi luu vuc duge phan chia thanh cac déi, va duoc gén vao hé théng bé chura.

Co ban gom c6 hai déi: déi cao hon gom nude c6 ap va nudce tu do, doi thap hon

gom dong chdy co s¢ va nudc c6 ap va nudc tu do bo sung. Dong chay tran s€ hinh

thanh mdt vai dang dong chay:

Dong chay truc tiép
Dong chdy mat

Dong chay sat mat

Dong chay co sd ban dau

Dong chay co so bd sung
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Sacramento 12 mo hinh d6 am dat, dit liéu quan trong nhét 1a dit liéu thd

nhudng — d6 dan thAm thuy luc, 6 16 hong ...
2.2.4. Mb hinh HEC - HMS
M6 hinh HEC — HMS 1 phién ban tiép ctia HEC-1, phat trién tir thap ky 60

ctia quan doi My. Thanh phan co ban ctia mé hinh bao gom:

. Luong mua hiéu qua - tinh bang cic phuong phap nhu: CSC, Green-
Ampt hodc SMA.

. Luu luong dong chay truc tiép — st dung phuong phap dudng don vi,
cac dang bién doi khac (Clark, Snyder, SCS), hodc str dung phuong phap song dong

hoc.

. Dong chay co s& - nguoi st dung c6 thé lya chon cac phuong phap
khac nhau, vi du phuong phéap bé chtra tuyén tinh, phuong phap dang ham mii, hoic
phuong phap dong chay co sé 1a hang s theo timg thang.

. Mbdun dién toan — phuong phap Muskingum, phuong phép tré, mo

hinh song dong hoc hodc cac bién doi ctuia chiing.

. Ngoai ra m6 hinh con mé hinh héa mdt s6 cong trinh trén song nhu ho

chutra, cong trinh phan nudc.

M6 hinh HEC — HMS m¢ rong giao dién Arcview goi la HEC - GeoHMS.
Dua vao su két hop nay hd trg cho viéc doc vai dic tinh thily vin co ban cua luu

vuce co so nhu huéng dong chay, d6 dbc ...
2.2.5. M6 hinh NAM
Mo hinh NAM [15] hd tro ca hiéu chinh tur dong va hiéu chinh thong thuong.

Cung voi1 24 thong $6 o thé duoc hiéu chinh, va dugc phan loai theo déi riéng.

NAM 14 mé hinh mua — dong chay thudc nhom phan mém ciia Vién Thuy
luc Ban Mach (DHI), 1a mot phém cia mo hinh MIKE 11. N6 duoc xem nhu 1a mo
hinh dong chay tat dinh, tap trung va cho uéc lugng mua — dong chay dua theo ciu
trac ban kinh nghiém. M6 hinh NAM c6 thé sir dung d¢é mo phong mua trong nhiéu
nam, hoic ciing c6 thé thay dbi budc thoi gian dé mé phong trin mua va cic con
bdo nhat dinh. Bé danh gia sy thay ddi cua cac thude tinh thuy van cua luu vuc, luu
vuc chia thanh nhiéu luu vuc con khép kin. Qua trinh dién toan thuc hién bdi

modun dién toan thily dong luc trong kénh ctia MIKE 11. Phuong phap nay cho
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phép cac tham sé khac nhau cia NAM tng dung trong méi mot luu vuc con, do do

n6 dugc xem 1a mé hinh phan bo.

. Giang thuy - S6 liéu dau vao. Trong d6 médun tuyét dugc tinh toan

thong qua chi sé nhiét do.

. Boc thoét hoi, bao gdm ca phan bi giit lai bai thuc vat — S6 liéu dau
Vao.

. Dong chay miat — bién dbi tuyén tinh theo lwong 4m twong ddi cua dat,
va tinh theo hé s6 dong chay mat.

. Dong chay sat mat trong doi khong bdo hoa — dugce tinh toan theo
luong trir Am va luong am twong d6i, hé s6 dong chay sat mat va ngudng sinh dong
chay sat mat. Co thé sir dung chtc nang tu hiéu chinh thong qua AUTOCAL bang

cach cung cép so liéu luu lugng theo budc thdi gian tinh toan vao mé hinh.

Trén co s& téng quan nay, voi tai liéu khi twgng thuy van va dia hinh hién co,
luya chon mo6 hinh NAM lam c6ng cu khao sat su bién dong tai nguyén nudc theo
cac kich ban bién d6i khi hau A1B va A2 dén nam 2020 va 2050.
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Chuong 3
MO PHONG ANH HUONG CUA BIEN POI KHI HAU
PEN BIEN PONG DONG CHAY MUA LU
31 COSOLY  THUYET MO HINH NAM

M6 hinh NAM [15] duoc xay dung tai Khoa Thuy van Vién Ky thuat Thuy
dong luc va Thuy luc thuoc Pai hoc Ky thuat Pan Mach nam 1982, NAM (Nedbor
— Afstromnings — Models ) thuéc nhom mé hinh mua rao — dong chay.

Trong mo6 hinh NAM, mdi luu vuc duge xem 1a mot don vi xtr 1y, do d6 cac
thong s6 va cac bién 1a dai dién cho cac gia tri dugc trung binh hoéa trén toan luu
vuc. Mo hinh tinh qua trinh mua — dong chay theo cach tinh lién tuc ham luong am
trong 5 bé chira riéng biét c6 twong tac 1an nhau. CAu tric md hinh NAM duoc xiy
dung trén nguyén tic cac ho chira theo chiéu thiang dimg va cac hd chira tuyén tinh,

g0m co 4 bé chira theo chiéu thang dimg:

- Bé chira tuyet tan: dugc ki€m soat bang cac diéu kién nhiét do. Bo6i véi dicu

kién khi hau nhiét déi ¢ nudc ta thi khong xét dén bé chira nay.

- Bé chita mdt: luong nudc & bé chira ndy bao gém luong nudc mua do 16p
phu thuc vat chin lai, luong nuéc dong lai trong cac chd triing va luong nudc trong

tﬁng sat mat. Gi6i han trén cua bé chira nay duoc ky hi¢u bﬁng U max-

Luong nuwée U trong bé chira mit s& giam dan do bdc hoi, do that thoat theo
phuong nam ngang (dong chay sat mit). Khi luong nudc nay vuot qua ngudng
Umax thi mot phan ctia lugng nudc vuot ngudng Py ndy s& chay vao sudi dudi dang

dong chay tran bé mat, phan con lai s€ tham xuong bé sat mat va bé ngam.

Luong nude ¢ bé chira mdt bao gdbm lugng nude mua do 16p phu thuc vat

chin lai, lugng nuée dong lai trong céac chd triing va lugng nudce trong téng sat mat.
- Bé chita tang duwdi: 13 ving dat co ré cdy nén cdy cbi c6 thé hut nude do bdc,
thoat hoi. Gidi han trén cua lugng nudc trong bé chira nay dugc ky hi€u 1a Ly,

luong nudc hién tai ky hidu 12 L va ty s6 L/L .y bicu thi trang thai m cua bé chua.
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Hinh 4. So' @ cAu tric mé hinh NAM

- Bé sat mat (bé tang ré cy): Bé nay thudc tang r& cay, 1a 16p dit ma thuc vat
c6 thé hat nude dé thoat Am. Gidi han trén cua lugng 4m tbi da trong bé chta nay
duoc ky hiéu 1a Lpay.

Luong am cua bé chira sat mat duoge dic trung bé'mg dai luong L, phu thudc
vao luong ton that thoat hoi cua thuc vat. Luong 4m ndy cling anh huéng dén luong
nudc s€ di xuéng bé chua ngém dé bd sung nudc ngém. Ty $6 L/Lmax biéu thi trang
thai 4m cua bé chua.

Béc thodt hoi nude ciia thue vit duoc ky hiéu 1 E, ty 18 v6i luong bde thoat

hoi nudc tiém nang Ey:

Ea = Ep L/Linax 1)
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Bdc thoat hoi nudce thyc vat 1a @€ thoa man nhu cau bdc hoi tiém nang cua bé
chtra mat. Néu luong am U trong bé chira mat nho hon nhu cau nay thi n6 sé lay am

tir tAng 1& ciy theo tdc do E,.

- Bé chita ngam: Lugng nudc bd sung cho dong chay ngdm phu thudc vao do

am cua dat trong tang re cay.

Mua hoic tuyét tan déu di vao bé chira mit. Luong nudce (U) trong bé chia
mit lién tuc cung cp cho bdc hoi va thim ngang thanh dong chay sat mat. Khi U
dat dén U, .y, lugng nude thura 1a dong chay tran tryc tiép ra song va mot phén con

lai s€ tham xudng cac bé chtra tang dudi va bé chira ngam.

Nudc trong bé chira ting dudi lién tuc cung cip cho bdc thoat hoi va thim
xubng, bé chira ngdm. Luong cip nudc ngdm duoc phan chia thanh 2 bé chua: ting
trén va tang dudi, hoat dong nhu cac hd chira tuyén tinh véi cac hiang sb thoi gian
khac nhau. Hai bé chira nay lién tuc chay ra song tao thanh dong chay co ban.

Dong chay tran va dong chdy sat mdt duoc dién toan qua mot hod chira tuyén
tinh th@ nhét, sau d6 cac thanh phan dong chay dugc cong lai va dién toan qua hd
chtra tuyén tinh thtr hai. Cudi cing ciing thu dugc dong chay téng cong tai cira ra.

3.1.1 Céc thanh phan ciia dong chay

Dong chday mat (QOF)

Khi luong trix bé mat di tran, U > U,y thi luong nudce thura Py s€ tao ra
dong chay mit. Dong chay mit (QOF) dugc gia thiét 1a twong tng v6i Py va bién
doi tuyén tinh theo quan hé lugng trix am dat, L/L . cia téng thép:

L/L,, —TOF

1-TOF
QOF =0 Khi L/L

QOF = CQOF P, Khi L/L, >TOF

(2)
<TOF

Trong d6: CQOF 1a hé s6 dong chay mit, khong co thr nguyén, phan anh
diéu kién thdm (0 < CQOF < 1)

TOF la nguong dudi ciia dong chay tran (0 < TOF < 1)
Py 1a thanh phan thira khi PN > Upay, Va Py = U - Upax
Dong chady sat mat (QIF)

Dong chay sat mit (QIF) duoc gia thiét 13 twong tmg voi U va bién doi tuyén

tinh theo quan hé luong chira 4m cua lugng trir ting thap:
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*1L/Lr”ax—_T":PN Khi L/L,, >TIF
1-TIF 3

QIF =0 Khi L/L,, <TIF

max —

QIF = (CKIF)

Trong d6: CKIF 1a hang s thoi gian dong chay sat mat, né chinh 1a phan U
tao tanh dong chay sat mat trong mot don vi thoi gian va CQIF < 1
TIF 1a ngudng dudi cua dong chdy sat mat (0 < TIF < 1)
Luwong nwéc ngam cung cip cho bé chiva ngam (G)
Phan luong nudc thira (Py — QOF) khong tham gia vao thanh phan dong
chay tran s& thAm xudng lam ting luong trir am tang thip va mot phan dugc gia
thiét s& thim xubng sau hon va gia nhap vao luong trit ting ngam (G):

)—L/Lmax —T6 P, KhilL/L, >TG

= (P, —QOF
(P -Q 1-TG
0 Khi L/L,, <TG

(4)

G
G
Lwong dm ciia dit

Bé chira tang sat mit biéu thi lwong nudce co trong ting ré ciy. Luong mua
hiéu qua sau khi trir di luong nudc tao dong chay mit, luong nudc bd sung cho tang

ngam, s& bd sung va lam ting luong 4m ctia dat ¢ tang ré& cdy L bang mot luong DL:
DL=(P, —~QOF)-G (5)
Dién todn dong chdy

Dong chay mit va dong chay sat mit dugc dién toan thong qua hai bé chta
tuyén tinh theo chudi thoi gian v6i cing mot hing s6 thoi gian CK12.

Dong chay ngam dugc dién toan thong qua mot bé chtra tuyén tinh véi hing
s6 thoi gian CKBF.

- Dién toan dong chay mit va dong chay sat mit:
OF = QOF(]_— e—t/CK12)+ OFHeft/CKlz (6)
IE = QIF(l_e—t/CK12)+ ”:Heft/CKlz 7
(7)
- Dién toan dong chay ngdm
BE — G(l— ot/ CKBF )+ BFiile—t/CKBF (8)
- Dong chay tai mit cat cira ra:

Y, =OF +IF + BF (mm) (9)
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Qtt = (Ytt'Fquvuc)/At (m3/s) (10)
3.1.2 Céc thong sb ciia mé hinh
Umax Va I—max

Umnax: lurong nude to1 da chira trong bé chira mat, 1a lwong nudce dé dién triing,

dong trén mat thuc vat va chira trong vai cm trén bé mit cua dat.
Lmax: luong am dat 16n nhat trong bé chira téng ré cay.

Umax Va Lmax 1& cac thong s6 duge x4c dinh béng gi61 han chira tdi da cua cac
bé chira tang trén va ting dudi. Do vay, Upmax VA Lma chinh 12 luong ton that ban
dau 16n nht, phu thudc vao diéu kién mat dém cua lwu vuc. Mot dic diém cia mod
hinh 14 luong chira Umax phai nam trong sirc chta ti da trudc khi co luong mua
vuot qua Py xuét hién, tic 1a U < Upa. Do d6 trong thoi ky kho han, t6n that cua
lugng mua trude khi c6 dong chay tran xuét hién c6 thé duoc dung lam U, ban

dau.

Lmax thé hién gid tri trung binh cho toan ving tap trung nudc, nhitng gia tri
trung binh nay cé thé dung cho céc loai dat khac nhau va do siu ré cua cac loai thuc
vat riéng biét. Do vay trén thuc t& Liax khong thé xac dinh duoc tir dir lidu vé vung
dat. Unax Va Liay 1a nhitng thong sb thay doi dé hiéu chinh su can béng nudc trong
nhirng mo phong.

Theo nguyén tac co thé sur dung: Upax = 0.1L ax-

CQOF

CQOF 1a h¢ s6 dong chay mat (0 < CQOF < 1), quyét dinh phan phdi mua
hiéu qua cho dong chay mat va tham.

CQOF 14 hé s6 dong chay mat khong co thir nguyén, c6 pham vi bién doi tir
0.0 dén 0.9. Pay 1a mot thong sd quan trong xac dinh lugng nuéc du thira tao thanh
dong chay tran va lugng nude tham. V& mat vat 1y, n6 phan anh diéu kién thAm va
cap nudc ngam. Thong s6 ndy anh huong dén tong luong dong chay va doan cubi
duong nuéce rat. O nhitng luu vuce co dia hinh bang phang, ciu tao bdi cat tho thi
CQOF c6 gia tri tuong dbi nho, & nhitng luu vuc ma tinh tham nude cia thd nhudng
kém nhu dét sét, d4 tang thi CQOF c6 gia tri 16n.

CQIF

CQIF 12 hé s6 dong chay sat mit, c6 thir nguyén 1a thoi gian (gid)™. Thong

32



s6 nay cung v6i Umax xac dinh téng lwong dong chay sat mit trong mot don vi thoi
gian. B&i vay trong thuc té no 13 thong sé dién toan cua dong chay sat mit do CQIF
>> CK1, CK2. CQIF thuong khong phai 1a mot thong sé quan trong, va hiém khi 1a
thanh phan dong chay chinh va anh huéng khong 16n dén tong luong li, dudng
nuge rat. Thong thuong CQIF ¢ gid tri trong pham vi 0.001 — 0.002 gio™.

CBLF

CBLF 1a thong sb dong chay ngam, duoc dung dé chia dong chay ngam ra
lam hai thanh phan: Dong chay ngam tang trén BFU1 va dong chdy ngam tang dudi
BFL1. Sy khac nhau co ban cta hai bé chira ngdm 1a hing sé thoi gian dién toan
luong nhap ngdm dén dong chay ngam. Trong trudng hop dong chay ngam khong
quan trong thi ¢6 thé chi sir dung mot trong hai bé chira ngdm. Khi d6 chi can CBLF

=0, ttc 1a lvong nude ngdm déu di vao bé chira ngdm tang trén.
CLOF, CLIF, CLG (gid tri ngwong)

CLOF, CLIF, CLG la cac ngudng dudi ctia cac bé chira dé sinh dong chay
tran, dong chay sat mit va dong chday ngam, khong c6 thir nguyén va cé gia tri nho
hon 1. Chiing c6 lién quan dén d6 am twong d6i cua dat. Khi gia tri cua cac ngudng
nay nho hon L/L,y thi s€ khong c¢6 dong chay tran, dong chay sat mat va dong chay
ngam. V& ¥ nghia vat 1y, cac thong sé nay phan anh muc do bién ddi trong khong
gian cua cac dac trung cua luu vuc song. Do vay gid tri ngudng cua luu vuc nhé va
d6ng nhat thuong 16n hon so véi luu vuc 16n it ddng nhat.

Can chu y rang gia tri ngudng khong quan trong trong mua mua khi L =
Lmax, SU quan trong cua gia tri ngudng thay doi tir ving tip trung nudc ndy sang
ving tap trung nudc khic va thuong 16n hon ving ban khé han. Thong sé nay

khong d& dé tinh toan théng qua viée dinh c.

CK1, CK2, CKBFU va CKBFL

La cac hang s6 thoi gian ctia hd chira tuyén tinh tirc 14 thong sb vé thoi gian
tap trung nudc. Chung 1a nhitng thong sd rat quan trong, nhat 13 hai thong sé6 CK1
va CK2, anh hudng 16n dén dang dudng qua trinh va dinh. Nhitng hang s thoi gian
nay thudng yéu cau mot qua trinh dinh ¢& ngan cho su tinh toan (2 — 3 nam).

H¢ s6 muwa K@)

Anh huong 16n dén két qua ciia mo hinh, nhét 13 tong luong.
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Bang 4. Bang cac thong sé ciia mé hinh NAM

Thong sd Ky hiéu Gidihan Y nghia Ghi cha

Luong nudc trit 1on nhat

trong bé chira m3t Umax 10-20 +

D¢ sau 16n nhat cia tang

trit nude doi ré Lmax 100-300 -

Hé sb dong chay tran CQOF 0-0.9 + Nhay
H¢ s0 thoi ’glanvdong chay CKIE 100-1000 i Luqngﬂam ,s1nhvd0ng
sat mat chdy sat mat
Anh hudng dang

Hing s thoi gian cho

dong chay tran ez 350 - duongdcilrlllﬁ Elmh -
Ngudng gia tri tham TG 0-0.99 +
xuong tang dudi '
Ngudng sinh dong chay TOE 0-0.99 - Nhay
mat . .

3.1.3 Thiét lap co sé dir liéu

-S4 lidu dau vao: Céc sb liéu dau vao phuc vu cho mé hinh ciing dong vai tro
rat quan trong ddi vaéi két qua tinh toan. Céc s6 liéu chinh x4c, c¢6 d9 tin cay cao s€
cho ta két qua tdt hon nhiéu so véi cac sd lidu co6 do chinh xac khong cao. Sai sb cua
s6 lidu do dac c6 thé do nhiéu nguyén nhan, ca vé phia khach quan 13n chu quan cua
ngudi do, vi du: tay nghé khong tbt, nhap dir liéu vao sai,... Do vdy, trude khi ap
dung sd liéu tinh toan cho mé hinh, ching ta can phai thyc hién cong tac chinh 1y,
danh gid mirc dg tin cdy cua s6 litu c¢6 dugce va cac bién phap khéc phuc trong
nhirng truong hop nhu khong co $6 lieu, thiéu sd lidu va dua sd liéu theo céac phuong
phap khoa hoc di biét.

- Pbi voi mo hinh mua — dong chay NAM, cac sb lieu yéu ciu phuc vu cho
mo hinh:

e S0 li€u thong s6 luu vuc
e SO liéu dién tich Iuu vuc

e S0 liéu khi tuong gom: so6 li¢u boc hoi tiém nang va so li€u mua ngay trén

cac tram khi tuong trén luu vuc

e S0 lidu thity van: tat ca sb liéu luu lugng trung binh ngay cia cac tram thuy
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van chinh trén hé théng song dugc thu thap dé 1am co s& cho hiéu chinh va kiém
dinh mo hinh

- Dt li€u dau ra cia moé hinh: Dir li€u dau ra ctia mé hinh bao gom gia tri luu

luong tai cac tram thuy van va cac vi tri can quan tam trén luu vuc nghién ctru.

Bang 5. Bang chi tiéu danh gia moé hinh

Chi tiéu Mire Loai
40-60% Dat

R? '
60-85% Kha

>85% Tot

Sai s0 giita luu luong tinh toan va thuc do duoc dénh gia theo chi s6 Nash —
Sutcliffe:

Z (Qobs,i - Qsim,i )2

R?=1- 12 (2.12)

Z (Qobs,i - @)2

i=1

Trong d6: Qopsi: luru lugng thyc do tai thoi diém thi i
Qsimii: Iiru lwgng tinh todn tai thoi diém thr i
Qobs : luu luong thuc do trung binh cac tho1 doan
3.2  HIEU CHINH VA KIEM BPINH MO HINH
3.2.1 S0 liéu
Dir liéu dau vao ding dé hiéu chinh ctia mo hinh gom:
A S6 liéu mua do dugc tai tram Ba Tha tir ngay 1/V1/1972 dén 31/X/1972
A S6 lidu bdc hoi do duoc tai tram Lang tir ngay 1/V1/1972 dén 31/X/1972
A S6 liéu luu luong do duoc tai tram Ba Tha tir ngay 1/VI/1972 dén 31/X/1972
Dit liéu dau vao dung dé kiém dinh ctia md hinh gém:
A S6 liéu mua do dugc tai tram Ba Thé tir ngay 1/V1/1978 dén 31/X/1978
A S6 liéu bdc hoi do duoc tai tram Lang tir ngay 1/VI/1978 dén 31/X/1978
A 86 liéu luu luong do dugc tai tram Ba Tha tir ngay 1/V1/1978 dén 31/X/1978
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3.2.2 Hiéu chinh mo hinh

Hiéu chinh mé hinh 13 céng viéc rat quan trong trong viéc xdy dung va &p
dung md hinh toan. Cac phuong phap dé tién hanh hiéu chinh mé hinh bao gdm
phuong phap thir sai va phuong phap t6i wu. Phuong phap thir sai cha yéu la
phuong phap do tim bang cach thay gia trj cta cac thong sb dé tim ra bo thong sb
thich hop nhit. Phuong phap nay thuong doi hoi nhiéu thoi gian va cong sire nhung
tan dung duoc kinh nghiém va kién thtrc cua nguoi hiéu chinh nhiéu hon phuong
phap tdi wu.

Két qua hiéu chinh duong qua trinh luu lugng tinh toan va duong qua trinh
luu luong thuc do dugc trinh bay bang 6 va hinh 5.

Béng 6. Két qua hiéu chinh mé hinh mwa — dong chiy tram Ba Tha

Soéng Tén tram Chi s6 Nash (%)

bay Ba Tha 81.6

BATHA, Obzerved RunOff [m*3s] —+—+
BATHA, Simulated RunOff [m®3s]

. | | K |
. 1 1 ] |‘Il 1
280 g ;TTTTTTTmemmees T ! . ;TTTTTTTmemmees
200 --mmmmee e o R A - o
L Foeeees Ponmmmeeeeeeas
L e '
1 | | |
i e oeennnnennees : e
IR | : |
|:| -IIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
June July August September Oetober
1972 1972 1872 1872 1972

Hinh 5. Pwong qua trinh luu lwgng thuce do va tinh toan tram Ba Tha cho thoi
ky mua lii hi¢u chinh tir ngay 1/VI/1978 dén 31/X/1978

3.23 Kiém dinh mé hinh

Kiém dinh mé hinh 13 cong tic kiém tra lai mac d6 phu hop ciia bo thong sb

da tim dugc trong budc hi€u chinh doi véi luu vuc nghién ctru.
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Két qua kiém nghiém dudng qué trinh luu lwong tinh toan va thuc do duoc
trinh bay ¢ hinh 6 va bang 7.

Bang 7. Két qua kiém dinh mé hinh mwa — dong chay tram Ba Tha

Séng Tén tram Chi s6 Nash (%)

bay Ba Tha 82.8

BATHA, Observed RunOff [m*his] —+-+
BATHA, Simulated RunOff [m*his]
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I ! ! I
June July August September October
1978 1978 1978 1978 1978

Hinh 6. Pwong qua trinh lwu lwgng thwe do va tinh toan tram Ba Tha cho thoi
ky mua lii kiém dinh tir ngay 1/V1/1978 dén 31/X/1978

Chi tiéu danh gia NASH nhu trong bang 6 va bang 7 cho thay két qua tinh
toan tai tram kiém tra dat trén 81 %. Nhu vay, co thé két luan bod thong s6 tim duoc
ctia md hinh c6 thé mo phong t6t anh hudng cia cac yéu td khi twong dén dong
chay 1ii luu vuc song Nhué - D4y trén dia ban thanh ph Ha Noi.

3.3 UNG DUNG MO HINH NAM VOI CAC KICH BAN BIEN BOI KHI HAU

Theo kich ban bién d6i khi hau nudc bién dang cho Viét Nam [7] va dua vao
céc kiéu kién tu nhién, tinh hinh kinh té xa hoi, dan s6 va mitc d6 quan tim dén moi
truong cua khu vyc. Khoéa luan da Iya chon 2 kich ban danh gia mirc d§ anh huong
ctia bién d6i khi hau dén tai nguyén nudc: kich ban phét thai cao (A2) va kich ban
phat thai trung binh (A1B).

Céc kich ban lya chon cho anh hudéng ctua bién d6i khi hau téi tai nguyén

nudc luu vuc song Nhu¢ - Day ddi v6i khu vue Ha Noi duoc léy tor nhém nghién
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ctru REMOCLIC cua GS. Phan Vin Tan lam lanh dao. D3 xdy dung chi tiét hoa
(dowscaling) cho cac dia phuong trong d6 c6 Ha Noi. Khoa luan da ké thira két qua
d6. S6 liéu tinh toan cho thoi ky nén duoc léy tir sb lidu thuc do cua cac tram trén
luu vuc thoi gian tinh todn tir ndm 1970 — 1998. S6 liéu du bao cia REMOCLIC
dén nam 2020 va 2050 cho tung vi tri tram dugc tinh toan dya trén ph?m tram thay
d6i lwvong mua va bdc hoi nam 2020 va 2050 so v6i thoi ky 1970 — 1998 tuwong ting

vo1 moi kich ban.

Bang 8. B) thong so di tdi wu ciia mé hinh NAM

STT  Thong s6/ diéu kién ban dau B thong so sau khi da toi vu

1 Unax 19.9
2 L max 100

3 CQor 0.113
4 CKIF 100

5 CK1,2 50

6 TOF 0.295
7 TIF 0.01
8 TG 0.032
9 CKBF 1097

3.3.1 Kich ban A1B

S liéu dau vao cho kich ban A1B: Cac dir liéu luu vuc bo phan, sé liéu dia
hinh, mang séng, mat cit va bd thong sé mé hinh duoc 1y nhu trong trudng hop
hiéu chinh va kiém dinh. Sé liéu mua va boc hoi kich ban A1B duoc tinh toan tir
cic md hinh toan cau va duoc tinh toan dowscaling cho khu vuc Ha Ni.

Két qua kich ban phat thai A1B duoc tong hop tir bang 9 dén bang 11 va tir
hinh 7 d&n hinh 9, qua d6 nhan thiy:

- Dong chay lii thang 16n nhat cac thoi ky cia cac luu vuce 1a thang IX va dong
chay 1ii 16n nhat ndm 2020 va nam 2050 c¢6 xu huéng ting so voi thoi ky 1970 —
1999.

- Dong chay lii 3 thang 16n nhat cac thoi ky cua cac luu vuc 13 thang VIII, IX,
X va c¢6 xu hudng tang qua cac thoi ky.

- Dong chay i c6 xu hudng tang qua céac thoi ky trén cac luu vuc. Dong chay
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1d 16n nhat dat dén nam 2050 tai Ha luu séng Nhué véi 28,28 m’/s.

Béang 9. Dong chay lii thang 16m nhat va 3 thang 16n nhit giira kich ban bién

ddi khi hau A1B cac luu vue
Dong chay 1a Dong chay 1a 3 thang
thang 16n nhét 16n nhét
Luu vuc Thoi ky Qu
(m¥/s)
Q;H Théang Q;h Théng Q;h Théng Q;H Théng
(m°/s) (m°/s) (m°/s) (m°/s)
1970-1999 | 2358 | IX | 18.46 | VHI | 2358 | IX |1723| X |17.23
Thuong luu
Séng Nam 2020 | 23.79 | IX | 1866 | VHI |23.79 | IX |1736| X |17.42
bay Nam 2050 | 23.79 | IX | 1866 | VII |2379 | IX |1736| X | 17.42
1970-1999 | 4.78 IX | 385 | VII | 4.78 IX | 3.36 X 3.57
HaPong | Nam 2020 | 4.82 IX | 3.89 | VII | 4.82 IX | 3.39 X 3.6
Niam 2050 | 4.82 IX | 3.89 | VI | 482 IX | 3.39 X 3.6
1970-1999 | 22.3 IX | 1755 | VIl | 223 IX |16.38| X 16.4
Thuong luu
song Nim 2020 | 22.5 IX |17.73| VI | 225 IX 16.5 X | 16.58
Nhu¢ Nim 2050 | 22.5 IX |17.73| VI | 225 IX 16.5 X | 16.58
Haluu | 1970-1999 | 38.76 | IX |29.41 | VII | 3876 | IX |2946| X |27.97
SONG | \am2020 | 39.08 | 1X | 2072 | vin | 3908 | 1IX | 2066 | X | 2828
Nhué
Niam 2050 | 39.08 | IX |29.72 | VII |39.08| IX |2967| X |2828

Béang 10. Thay d6i dong chay li thang 16n nhét theo kich bian A1B céc hru vue

Hién 2020 2050
Luu vuc tra;l N -
ang Q Thay ddi Q Thay dbi
Thuong luu song Day 23.58 23.79 0.89 23.79 0.89
Ha PBong 4.78 4.82 0.84 4.82 0.84
Thugng luu song 22.30 22.50 0.9 22.50 0.9
Ha luu song Nhué 38.76 39.08 0.83 39.08 0.83
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Q (m’/s)

45
40 » = M Thwong lwu
35 sbng bay
30 =8 H3 Dbng
25
f— — 4
20 == Thue'ng lwu
15 sébng Nhué
10 —— Ha lwu sdng
Nhué
5 - - -
0 T T T 1 T h b’ |
1970- 1999 Nam 2020 Nam 2050

Hinh 7. Biéu dd so sanh dong chay lii thang 16n nhét cac thoi ky kich ban A1B

itra cac tram

Bang 11. Thay doi dong chay lii theo kich ban A1B cac lwu vue

) 2020 2050
Luu vuc Hién trang - -
Q |Thayddi(%)| Q | Thayddi(%)
Thuong luu song Dy 17.23 17.42 1.1 17.42 1.1
Ha Pong 3.57 3.6 0.84 3.6 0.84
Thuong luu song Nhué 16.4 16.58 11 16.58 11
Ha luu song Nhu¢ 27.97 28.28 1.11 28.28 1.11
Q (m®/s)
0 B— —il |
25 Thwong lwu
sbng bay
20 —a— Ha Dong
p T A
15
—a— Thuwong lvu
10 s6ng Nhué
—f— Ha lwu sbng
5 = = = Nhué
0 ' ' ' ' T hoi
1970 - Nam 2020 Nam 2050

1999

Hinh 8. Biéu do so sanh dong chay lii cac thoi ky kich ban A1B giira cac lwu vue
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Thueng lwu
séng Bay

—a— Ha Dbong

25.00
20.00 - 75-_\\ —&— Thwong lwu
15.00 = he séng Nhué
10.00 —— Ha lwu soéng
) Nhué
5.00 = —8—=
0.00 T T T T T T T T 1
1970- Nam Nam Thoi
1999 2020 2050

Hinh 9. Biéu dd so sanh dong chay lii 3 thang I6n nhit cac thoi ky kich ban A1B giira

332 Kich ban A2

cac luu vue

Bang 12. Dong chay lii thang 16n nhat va 3 thang 16n nhat gitra cac thoi ky

kich ban bién d6i khi hau A2 ciia céc lru vuce

Dong chay li Dong chay i
thang 16n nhat 3 thang 16n nhat
Luu vuc Thoi ky ol
Qth Qth Qth Qth u
s Théang s Théang Thang Théang
(m?/s) (m?/s) (m3/s) (m3/s)

1970-1999 | 23.58 IX 18.46 | VIII | 23.58 IX 17.23 X 17.23
Thuong luu

Nam 2020 | 23.94 IX 18.75 | VIII | 23.94 IX 17.41 X 17.44
song Day

Nam 2050 | 23.85 IX 18.8 VI | 23.85 IX 17.38 X 175

1970-1999 | 4.78 IX 3.85 VIl 4.78 IX 3.36 X 3.57
Ha Pong Nam 2020 | 4.85 IX 3.91 VIl 4.85 IX 3.4 X 3.61

Nam 2050 | 4.82 IX 3.91 VIl 4.82 IX 3.39 X 3.61

1970-1999 | 22.3 IX 17.55 | VIl 22.3 IX 16.38 X 16.4
Thuong luu

Nam 2020 | 22.61 IX 17.82 | VIII | 22.61 IX 16.53 X 16.58
song Nhué

Nam 2050 | 22.57 IX 17.89 | VIII | 2257 IX 16.53 X 16.69

1970-1999 | 38.76 IX 2941 | VII | 38.76 IX 29.46 X 27.97
Ha Iuu
song Nhué Nam 2020 | 39.23 IX 29.82 | VII | 39.23 IX 29.69 X 28.24

Nam 2050 | 39.28 IX 30.08 | VII | 39.28 IX 29.77 X 28.57
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S6 lidu dau vao cho kich ban A2. Tuong tu nhu kich ban A1B, tinh toan cho
kich ban phat thai cao A2.

Két qua kich ban phat thai A2 dugc tong hop tir bang 12 dén bang 14 va tir
hinh 10 dén hinh 12, qua d6 nhan thay:

- Dong chay lii thang 16n nhét cac thoi ky cia cac luu vuc 13 thang IX. Dong
chay lii thang 16n nhat hai nim 2020 va nim 2050 déu c6 xu hudng ting so voi thoi
ky 1970 -1999. Tuy nhién, thay d6i dong chay 1i thang 16n nhit giita cac thoi ky
tuong d6i thap, thay doi it nhat tai luu vuc Ha Pong nam 2050 véi 0,84 %.

- Dong chay lii 3 thang 16n nhat cac thoi ky cua cac luu vuc 13 thang VIII, IX,
X va c6 xu hudng tang qua cac thoi ky.

- Dong chay 1l c6 xu hudng tang qua cac thoi ky trén cac luu vuc. Dong chay
lii 16n nhat dat dén nam 2050 tai Ha luu song Nhué voi 28,57 m3/s. Thay doi dong
chay lii qua cac thoi ky trong d6i thap, 16n nhat tai Ha luu séng Nhué voi 2.15 %.

Béng 13. Thay d6i dong chay lii thang 16n nhit theo kich ban A1B cac luu vue

n 2020 2050
Luu vuc Hién trang - :
Q (m¥/s) | Thay dbi (%) | Q (m%s) | Thay dbi (%)
Thuong Iuu song Day 23.58 23.94 1.53 23.85 1.15
Ha Bong 4.78 4.85 1.46 4.82 0.84
Thuong Iuu song Nhué 22.3 22.61 1.39 22.57 1.21
Ha Iuu song Nhué 38.76 39.23 1.21 39.28 1.34
Q (m?/s)
45
40 — — - Thwong Iwu
35 sbéng bay
30 —a— Ha Péng
25 —— Th |
£ = _ wong lwu
20 so6ng Nhué
15 —il— Ha lvu séng
10 Nhué
5 o o -
(0] T T T 1 N
= - T hoi
1970 - 1999 Nam 2020 Nam 2050

Hinh 10. Biéu db so sanh dong chay li thang 16n nhét cac thoi ky kich ban A2 giira

cac luu vue
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Bang 14. Thay d6i dong chay lii theo kich ban A2 cic hru vue

2020 2050
Luu vuc 1970 - 1999 - -
Q | Thayddi(%)| Q | Thayddi(%)
Thuong luu song Day 17.23 17.44 1.22 17.5 1.57
Ha bong 3.57 3.61 1.12 3.61 1.12
Thuong luu song Nhu¢ 16.4 16.58 11 16.69 1.77
Ha luu song Nhué 27.97 28.24 0.97 28.57 2.15
Q (m®/s)
30
- — - Thwong lwu
25 sdéng Dbay
20 —8— Ha Dong
15 = — = —a— Thuong lwu
s6ng Nhué
10 —— Ha Iwu song
Nhué
5 = - |
(@) T T T T h oi
1970 - 1999 Nam 2020 Nam 2050

Hinh 11. Biéu d6 so sanh dong chay lii cac thoi ky kich ban A2 giira cac luu vue

Q (m?/s)

45.00

40.00

35.00

Thwong Iwu
séng bay

—8— Ha Bong

25.00
20.00 -?7_‘:‘4___‘_\\
15.00
10.00
500  0—rn—s—7a——0—"V—"s-____ .
0.00 T T T T T T
1970- Nam Nam
1999 2020 2050

' Thoi

+— Thwong lwu
séng Nhué

—— Ha Iwu séng
Nhué

Hinh 12. Biéu d6 so sanh dong chay lii 3 thang 16m nhit kich ban A2 giira cac luu vue

3.3.3 So sanh két qua dong chay lii thang 16n nhat, 3 thang 16m nhit va
dong chay lu cac thoi ky gitra 2 kich ban A1B va kich ban A2

Tién hanh so sanh dong chdy 1 thang 16n nht, 3 thang 16n nhét va dong
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chay 1ii cua cac thoi ky cua 2 kich ban phat thai A2 va A1B. Két qua so sanh dugc
thé hién tir bang 15 dén bang 17 va tir hinh 13 dén hinh 17.

Dong chdy lii thang l6n nhit

Nhin chung dong chay li thang 16n nhit cua kich ban phat thai cao A2 cao

hon kich ban phat thai trung binh A1B.

3
Q (m’s) Theong | uu Q(m’ss) Ha Di
239 //\\. 4.84 //\
482 » \
28 / / v ——AIB //' ——A1B
237 // a2 || |48 / - A2
236 7 478
235 4,76
234 ' '  Thotl, o, . . L Thoi
1970- 1999 Nam 2020 Nam 2050 1970-1999 N&m 2020 Na&m 2050
Q (ms) Thvong | wu ¢ Q (m’s) Ha | wvu séo

2265 304

26 p— 39.3 PR—

2255 // B 392 V4

25 ¢ . ——AlB
2245 e —o—ns| [*%1 S A

224 Yy 39 // A2
22.35 _// A2l 1389

223 ¥ //

3838 7

22.25

92 38.7

2215 386

221 . .  Thoi|l 335 . ' , Thoi

1970-1999  Nam 2020 Nam 2050 1970 - 1999 Nam 2020 Nam 2050

Hinh 13. Biéu d6 so sanh dong chay lii thang 16n nhit giira 2 kich ban A1B va A2

Q (m?%s)
45

40

35

30

/

25

/

0——0—\

e a—

20

15

/

N\

N\
: AV

/
/

o
@

1970 - Nam Nam 1970 - Nam Nam
1999 2020 2050 1999 2020 2050
Thwong lwvu séng Pay Ha béng

1970 -
1999

Nam
2020

Nam
2050

Thuwong lvu séng Nhué

1970 -
1999

Nam
2050

Nam
2020

Ha lwu sébng Nhué

—e— AlB

—- A2

Thoi

Hinh 14. Biéu d6 so sanh dong chay lii thang I6m nhit giira 2 kich ban A1B va A2
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Bang 15. Thay d6i dong chay lii thang 16n nhit cac Kich ban 2 kich ban A1B va A2

Kich ban A1B Kich ban A2
o Thay doi dong chay
Luu vye Thi ky Qthang , Qthang , 1it thang 16n nhat (%)
3 Thang 3 Thang
(m?/s) (m?/s)
1970-1999 23.58 IX 23.58 IX 0
Thuong luu oz 050 | 23.79 IX | 2394 | IX 0.63
song Day
Nam 2050 23.79 IX 23.85 IX 0.25
1970-1999 4,78 IX 478 IX 0
Ha bong Nam 2020 4.82 IX 4.85 IX 0.62
Nam 2050 4.82 IX 4.82 IX 0
1970-1999 22.3 IX 22.3 IX 0
Thuong luu =0 56050 T 225 IX | 2261 | IX 0.49
song Nhu¢
Nam 2050 22.5 IX 22.57 IX 0.31
Ha luu song 1970-1999 38.76 IX 38.76 IX 0
Nhué Nam 2020 | 39.08 IX 39.23 IX 0.38
Nam 2050 39.08 IX 39.28 IX 0.51
Q (m%s) Thwong | uu Q(m3/s) Ha bDi
30.00 6.00
25.00 /\ /\ /\ 5.00 ——
20.00 & \‘/’/ \’/.' \ —e—AlB 4.00 T o—0—¢ \ ——AlB
15.00 e 3.00 A2
10.00 200
5.00 100
o0 1970 N&m N&m e 0.00 ) ' } ; 'Thoi
1999 2020 2050 1%;% ;‘;2”; ;‘;5”;
Q (m’ls) Thwong | wu ¢ Q (m's) Ha | uu sbo
25.00 45.00
—— 40.00
20.00 / 35.00
15.00 9 | NO0TE ¢ % ¥ | .
' 25.00
10.00 —=-A2 20.00 e A2
15.00
5.00 10.00
000 N 500
"o Nam Nam e ne 1970 Nam Nam Thoi
1999 2020 2050 1999 2020 2050

Hinh 15. Biéu d so sanh dong chay lii 3 thang I6m nhit giira 2 kich ban 1B va A2
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- Dong chay lii thang 16n nhat chua 2 kich ban déu 1a thang IX.

- Nam 2020: Thay d6i dong chay 1 thang 16n nhét giita 2 kich ban 16n nhét tai

Thuong luu song Day véi 0,63 % va it nhét tai Ha luu song Nhué véi 0,38 %.

- Nam 2050: Thay d6i dong chay 1 thang 16n nhat giita 2 kich ban 16n nhit tai
Ha luu song Nhué véi 0,51 %.

Dong chay lii 3 thang I6n nhit

Béng 16. Thay dbi dong chay li 3 thang 16n nhit giira 2 kich ban bién d6i khi hau

AlB va A2
Kich ban A1B Kich ban A2
5:: Thoi ky ! !
: Qu |Thang| Qu | Thang | Qu |Thang| Qu |Thang| Qu |Thang| Qu |Théang
Thugng|1970-1999|18.46 | VIII |23.58 IX 17.23 18.46| VIII [23.58| IX [17.23
lu
Sﬁr:lg Nam 2020|18.66 | VIII |23.79 IX 17.36 18.75| VII [23.94| IX (1741 X
bay Nam 2050|18.66 | VIII |23.79 IX 17.36| X 188 | VIII |23.85| IX |17.38| X
1970-1999| 3.85 | VIII | 4.78 IX 3.36 X 3.85 | VIII | 4.78 IX | 3.36 X
Ha
Pong Nam 2020| 3.89 | VIII | 4.82 IX 3.39 X 391 | VII | 485 | IX 3.4 X
Nam 2050| 3.89 | VIII | 4.82 IX 3.39 X 391 | VII | 482 | IX | 3.39 X
Thugng|1970-1999|17.55| VIII | 22.3 IX 16.38| X |17.55| VIII | 22.3 IX 116.38| X
lu
Sﬁr:lg Nam 2020(17.73| VII | 22.5 IX 16.5 X |17.82| VII |22.61| IX |16.53| X
Nhué Nam 2050(17.73| VII | 22.5 IX 16.5 X |17.89| VII |2257| IX |16.53| X
Ha luu (1970-1999(29.41| VIII |38.76 IX 29.46| X [29.41| VII |38.76| IX |29.46| X
son
Nhugé Nam 2020|29.72| VI |39.08 IX 29.66| X [29.82| VII |39.23] IX [29.69| X
Nam 2050(29.72| VII |39.08 IX 29.67| X [30.08| VIHI |39.28| IX [29.77| X
Qm’s)
45
40
. A A A
30 / \‘v—v/ \v—6/ L 4
25 = AlB
LA s/ N
15 =N St
10
. \ e/
e SR — |
0 Thoi
3 z z 3 z z 3 z z 3 z z
Thuong lwu song Bay Ha béng Thwong lwu séng Nhué Ha lwu séng Nhué

Hinh 16. Biéu d6 so sanh dong chay lii 3 thang 16m nhit cac thoi ky giira 2 kich ban

A1B va A2 cuia cac luu vue
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Dong chay 1ii 3 thang 16n nhét cia hai kich ban déu 1a thang VIIL IX, X.

Dong chay 1ii 3 thang 16n nhét cua kich ban A2 cao hon kich ban A1B

Dong chdy mua lii

30

25

20

15

10

Q (m®/s)
/// —e— AlB
\ / —a— A2
Thoi
1970 - | Nam Nam [ 1970 -| Nam Nam [ 1970 -| Nam Nam [ 1970 -| Nam Nam
1999 2020 | 2050 1999 | 2020 2050 1999 | 2020 2050 1999 | 2020 | 2050
Thuwong lwu séng Pay Ha béng Thwong lwu séng Nhué Ha lwu séng Nhué

Hinh 17. Biéu d6 so sanh dong chay mua li giira 2 kich ban A1B va A2

Dong chay lii kich ban A2 khong cao hon hon nhiéu so véi kich ban A1B va

tinh dén nam 2050 dong chay lil ¢6 xu hudng ting nhiéu hon so véi tinh dén nim

2020.
Bang 17. Thay doi dong chay lii giira cac kich ban bién d6i khi hau cac luu vue
Luu vire Thoi ky AlB A2 Thay déi dong chay 1ii (%)
Qlﬁ Qlﬁ
1970 - 1999 17.23 17.23 0
Thuong luu song Day Nam 2020 17.42 17.44 0.11
Nim 2050 17.42 175 0.46
1970 - 1999 3.57 3.57 0
Ha Dong Nam 2020 3.6 3.61 0.28
Nim 2050 3.6 3.61 0.28
1970 - 1999 16.4 16.4 0
Thuong luu séong Nhué Nim 2020 16.58 16.58 0
Nim 2050 16.58 16.69 0.66
1970 - 1999 27.97 27.97 0
Ha luu song Nhu¢ Nam 2020 28.28 28.24 -0.14
Ném 2050 28.28 28.57 1.03
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Béang 18. Luu lwgng trung binh thang kich ban A1B tai cac luu vue

Luu vuc| Thoi ky

v

\Y

VI

Vil

VI IX

X

Xl

Mua

Xl | Nam | 1§

TL 1970-1999

5.96 3.

26|2.55

3.22

5.90

12.35

14.53

18.46

23.58

17.23

11.00| 6.29 |10.36(17.23

song |Nam 2020

6.01|3.

2912.57

3.26

6.03

12.57

14.71

18.66

23.79

17.36

11.09| 6.35 |10.47|17.42

bay |Nim 2050

6.01|3.

29(2.57

3.26

6.03

12.57

14.71

18.66

23.79

17.36

11.10| 6.35 |10.47|17.42

Ha [1970-1999

1.21/0.

67]0.52

0.69

1.39

2.70

3.14

3.85

4.78

3.36

2.15|1.26 | 2.14 | 3.57

bong \Nam 2020

1.2210.

68(0.53

0.70

1.42

2.74

3.17

3.89

4.82

3.39

2.17 | 1.27 | 2.17 | 3.60

Nam 2050

1.2210.

68(0.53

0.70

1.42

2.74

3.17

3.89

4.82

3.39

217 | 1.27 | 2.17 | 3.60

TL 1970-1999

5.67|3.

09(2.44

3.11

5.57

12.00

13.77

17.55

22.30

16.38

10.65| 6.05 | 9.88 |16.40

Song |Nam 2020

5.71|3.

11]2.47

3.14

5.70

12.23

13.95

17.73

22.50

16.50

10.74| 6.10 | 9.99 [16.58

Nhué¢ |Nim 2050

5.71|3.

11(2.47

3.14

5.70

12.23

13.95

17.73

22.50

16.50

10.74| 6.10 | 9.99 |16.58

1970-1999

9.89|5.

39(4.29

5.20

8.74

19.54

22.65

29.41

38.76

29.46

19.24|10.71|16.94|27.97

HL

N Nam 2020
song

9.97|5

43]4.33

5.26

8.97

19.99

22.97

29.72

39.08

29.66

19.38(10.81|17.13|28.28

Nhué¢ |[Nam 2050

9.97|5

4414.33

5.26

8.97

19.99

22.96

29.72

39.08

29.67

19.39(10.81|17.13|28.28

Bang 19. Luu luwgng trung binh thang cac thoi ky kich ban A2 tai cac luu vuce

Luuvuee| Thoiky | 1 | 101V V| VI [ VIV IX | X | XI | XIl [Nam|Mua Ii
;L [1970-1999| 596 |326/2.553.22/5.90]12.35/14.53/18 46|23 58)17.23)11.00] 629 |1036| 17.23
song | M 2020 | 6.03 |3.30/2.58)3.26/6.00|12.4514.65|18.75|23.94) 17.4111.12| 6.36 |10.49| 1744
Pay | Nam 2050 | 6.04 [3.30/2.58(3.26(5.97|12.64|14.84|18.80|23.85(17.38|11.14| 6.37 [10.51| 17.50
Ha [1970-1999 | 1.21 |0.67|0.52|0.69|1.39| 2.70 | 3.14 | 3.85 | 4.78 | 3.36 | 2.15 | 1.26 | 2.14| 3.57
Bong | \3m 2020 | 1.23 [0.68[0.53(0.70|1.42| 2.73 | 317 | 3.91 | 4.85 | 3.40| 2.17 | 1.28 | 217 361

Nam 2050 | 1.23 [0.68[0.53(0.70|1.41| 2.74 | 3.19 | 3.91 | 4.82 | 3.39 | 2.17 | 1.27 | 2.17 | 3.61
1970-1999 | 5.67 |3.09|2.44(3.11|5.5712.00(13.77|17.55(22.30|16.38| 10.65| 6.05 | 9.88 | 16.40
;tg Nam 2020 | 5.73 |3.12|2.48|3.155.66(12.08|13.88|17.82|22.61|16.53(10.76| 6.11 | 9.99 | 16.58
Nhué | Nam 2050 | 5.75 [3.13|2.48/3.15(5.63(12.34(14.13|17.89|22.57|16.53|10.79| 6.13 |10.04| 16.69
1970-1999 | 9.89 |5.39|4.29|5.208.74(19.54(22.65(29.41|38.76|29.46(19.24(10.71|16.94| 27.97
Sz:g Nim 2020 [10.00|5.45|4.355.26|8.85(19.65(22.82|29.82(39.23(29.69|19.42|10.82|17.11| 28.24
Nhué | Nam 2050 |10.05(5.48|4.36(5.26|8.85|20.32|23.41|30.08|39.28|29.77|19.52|10.87|17.27| 28.57
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3.3.4 Nhan xét va danh gia

Muc tiéu ctia phan nay 1a danh gia tic dong cua bién doi khi hau theo kich
ban dd dugc chon dén bién dong dong chay 1 luu vuc song Nhué - Day trén dia ban
Ha Noi vao cac nam 2020 va nam 2050 so véi trung binh thoi ky 1970 — 1999.
Dong chay 1ii trén luu vuc dugce tinh toan cho thoi ky nén va theo 2 kich ban bién
d6i khi hau A1B va A2. Thoi ky nén tinh toan cho chudi thoi gian tir 1970-1999,
cac kich ban khi hau duoc tinh cho 2 thoi ky twong lai. Nhin chung, c6 su bién thién
dong chay lii lvu vuc song Nhué - Pay trén dia ban Ha Noi trén cac tiéu luu vyc 1a
khac nhau theo tirng kich ban bién d6i khi hau. C6 thé nhan thiy rang:

- Dong chay 1 thang 16n nhét 1a thang IX va nam 2020 bién dong so véi thoi
ky 1970 — 1999 nhiéu hon nam 2050 so v&i thoi ky 1970 — 1999.

- Dong chay li 3 thang 16n nhit thang VIII, 1X, X

- Dong chay 1ii ¢6 xu hudng ting qua cac thoi ky, tuy nhién sy thay doi dong
chay 1ii gitra 2 kich ban A1B va A2 it ¢ sy thay doi.
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KET LUAN
Khoa luan véi dé tai: “Pdnh gid tic déng ciia bién doi khi hdu dén dong
chay lii lvu viee song Nhué - Pay trén dia ban Ha Noi” da thuc hién cac ndi dung co

ban sau:

1. Phan tich cac diéu kién tu nhién va hoat dong dan sinh kinh té trén luu vuc
song Nhué - Bay thudc dia ban thanh phé Ha Noi.

2. Téng quan cac mé hinh khao sat bién dong dong chay va lya chon mé hinh
NAM lam cong cu chinh khao sat cac kich ban bién d6i khi hau anh huéng téi dong
chay 10 luu vuc song Nhué - Pay trén dia ban Ha Noi. Tién hanh hiéu chinh va
kiém dinh md hinh NAM véi chi s6 Nash dat trén 81 %.

3. Str dung hai kich ban bién doi khi hau A1B va A2 trén so liéu quy vé dia
phuong ctia nhdm REMOCLIC dé khao sat bién doi dong chay dén nam 2020 va
nidm 2050 bang mé hinh NAM, nhén thay:

- Dudi tac dong cua bién doi khi hau, dong chay lil thang 16n nhét, 3 thang 16n
nhat va dong chay lil luu vuc song Nhué - Pay trén dia ban Ha Noi c6 xu hudng

tdng qua cac thoi ky cua cac kich ban phat thai.
- So sanh cung thoi ky:

e Dong chay lii thang 16n nhét cua kich ban phat thai cao A2 c6 su bién

dong 1o hon so v&i kich ban phat thai trung binh A1B.

e Dong chay i 3 thang 16n nhat cua kich ban phat thai cao A2 c6 su
bién dong rd hon so véi kich ban phét thai trung binh A1B.

e Dong chay lii ctia kich ban phat thai cao A2 c6 su bién dong rd hon so
v6i kich ban phat thai trung binh A1B.

Tir d6 nhan thay, dudi tac dong ciia bién doi khi hau, dong chay i thang 16n
nhit, 3 thang 16n nhét va dong chay 1 luu vuc song Nhué - Day trén dia ban Ha
Noi tinh theo kich ban phat thai cao A2 d thay rd su ting lwong dong chay lii kha
10 so voi kich ban phat thai trung binh A1B.

S ligu dia hinh cua khu vyc nghién ctru phtc tap, sy bién doi dia hinh ving
dong bang tai cac luu vuc nghién ciru khong nhiéu, va vi thé khéng c6 mé hinh sb
d6 cao (DEM) chi tiét nén khong str dung duoc hét kha ning ciia cac mo hinh thay

van va thiy lyc d¢ mo phong vé su bién dong cua cac dic trung dong chay theo
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khong gian. Va d6 ciing 13 hudng dau tu nghién ciru tiép theo cua van dé nay.

Dé hoan thanh khéa luan ndy, khong tranh khoi cac khiém khuyét va han ché
do tri thirc, sb liéu va thoi gian. R4t mong nhan duoc sy dong gop cua cac thiy cb

va cic ban dé khoa luan duogc hoan thién hon.
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PHU LUC

Phu luc 1: Bang so liéu boc hoi ngay tram Ling, lwgng mua va Iwu lwong ngay

tram Ba Tha tir ngay 1/VI/1972 dén 31/X/1972

; . Luu Ar . Luu
STT Ng";‘zg;‘la”g Bfgnlgm BT 1“(-’;1%]33 STT Ng?ﬁgﬁar‘g Bﬁgrﬁ;l BaTh I‘K-’TnféBa
(mm) (mm) (m%s) (mm) (mm) ()
(1) (2) 3) (4) (5) (1) 2) 3) 4) (5)
1 | 1-Jun-72 3.8 83 78 17-Aug-72 3.9 3.0 120
2 2-Jun-72 2.8 13.3 79 79 18-Aug-72 2.0 110
3 | 3-Jun-72 4.3 73 80 19-Aug-72 1.9 103
4 | 4-Jun-72 4.3 0.2 64 81 20-Aug-72 14 11.0 98
5 | 5-Jun-72 4.3 55 82 21-Aug-72 1.1 130 105
6 6-Jun-72 4.7 5.3 45 83 22-Aug-72 0.9 17.5 107
7 7-Jun-72 3.6 35 84 23-Aug-72 0.7 61.2 147
8 | 8-Jun-72 3.7 27 85 24-Aug-72 12 58.1 224
9 | 9-Jun-72 3.7 0.0 22 86 25-Aug-72 14 0.8 240
10 | 10-Jun-72 2.5 3.0 25 87 26-Aug-72 2.1 236
11 | 11-Jun-72 4.7 27 88 27-Aug-72 3.3 225
12 | 12-Jun-72 3.0 27 89 28-Aug-72 2.4 10.6 224
13 | 13-Jun-72 3.9 25 920 29-Aug-72 2.0 83.4 256
14 | 14-Jun-72 5.9 24 91 30-Aug-72 2.3 50.8 287
15 | 15-Jun-72 4.7 22 92 31-Aug-72 13 21.2 288
16 | 16-Jun-72 3.9 17 93 1-Sep-72 2.3 11.2 285
17 | 17-Jun-72 2.9 15 94 2-Sep-72 3.2 273
18 | 18-Jun-72 2.0 12 95 3-Sep-72 2.9 0.2 259
19 | 19-Jun-72 1.9 37.0 14 96 4-Sep-72 2.6 1.5 247
20 | 20-Jun-72 3.7 1.7 21 97 5-Sep-72 3.3 10.3 238
21 | 21-Jun-72 6.9 22 98 6-Sep-72 3.6 242
22 | 22-Jun-72 5.3 24 99 7-Sep-72 2.4 249
23 | 23-Jun-72 4.5 27 100 8-Sep-72 1.3 30.0 246
24 | 24-Jun-72 3.2 5.6 28 101 9-Sep-72 2.6 244
25 | 25-Jun-72 3.6 26 102 10-Sep-72 2.9 234
26 | 26-Jun-72 3.8 22 103 11-Sep-72 3.1 220
27 | 27-Jun-72 3.7 20 104 12-Sep-72 4.0 205
28 | 28-Jun-72 15 19.0 20 105 13-Sep-72 35 191
29 | 29-Jun-72 21 21 106 14-Sep-72 3.8 178
30 | 30-Jun-72 2.3 2.0 22 107 15-Sep-72 3.0 162
31 | 1-Jul-72 2.0 6.2 22 108 16-Sep-72 2.8 146
32 | 2-Jul-72 2.2 3.2 28 109 17-Sep-72 3.4 0.2 128
33 | 3-Jul-72 2.7 28.9 33 110 18-Sep-72 14 31.9 117
(1) (2) (3) (4) (5) (1) 2) 3) (4) (5)
34 | 4-Jul-72 2.6 3.7 34 111 19-Sep-72 15 0.0 109
35 | 5-Jul-72 33 50.7 52 112 20-Sep-72 2.2 102
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£ . Luu ; . Luu
STT Ng%ﬁé”g Bfgnl;m Bl\a/ll'}'lﬁé luqﬁféBa STT Ng%t;é“g Blc_);rf;m Bl\gﬁé luo_lr_lrs]géBa
(mm) (mm) (m%s) (mm) (mm) (m¥s)
(1) 2) 3) (4) (5) (1) 2) 3) 4) (5)
36 | 6-Jul-72 34 60 113 21-Sep-72 2.9 97
37 | 7-Jul-72 4.2 58 114 22-Sep-72 15 5.1 88
38 | 8-Jul-72 4.6 54 115 23-Sep-72 1.9 81
39 | 9-Jul-72 4.5 51 116 24-Sep-72 0.9 38.0 84
40 | 10-Jul-72 4.0 6.7 46 107 25-Sep-72 4.1 109
41 | 11-Jul-72 35 14.2 40 118 26-Sep-72 35 115
42 | 12-Jul-72 24 3.7 39 119 27-Sep-72 25 0.1 112
43 | 13-Jul-72 3.0 6.0 39 120 28-Sep-72 3.0 0.0 105
44 | 14-Jul-72 2.2 14.8 37 121 29-Sep-72 35 99
45 | 15-Jul-72 11 80.5 57 102 30-Sep-72 2.5 91
46 | 16-Jul-72 1.9 8.5 100 123 1-Oct-72 1.7 83
47 | 17-Jul-72 3.6 108 124 2-Oct-72 2.7 76
48 | 18-Jul-72 4.0 104 125 3-Oct-72 3.6 69
48 | 19-Jul-72 4.3 96 126 4-Oct-72 5.3 65
50 | 20-Jul-72 35 81 127 5-Oct-72 3.3 60
51 | 21-Jul-72 3.4 2.9 70 128 6-Oct-72 2.8 56
52 | 22-Jul-72 2.8 3.1 64 129 7-Oct-72 24 52
53 | 23-Jul-72 31 59 130 8-Oct-72 4.0 46
54 | 24-Jul-72 3.2 0.0 52 131 9-Oct-72 3.4 44
55 | 25-Jul-72 1.9 10.5 49 132 10-Oct-72 0.9 46
56 | 26-Jul-72 17 33.5 59 133 11-Oct-72 3.0 48
57 | 27-Jul-72 2.7 0.2 78 134 12-Oct-72 3.0 49
58 | 28-Jul-72 13 4.0 86 135 13-Oct-72 2.0 51
59 | 29-Jul-72 3.2 0.1 92 136 14-Oct-72 21 50
60 | 30-Jul-72 2.9 89 137 15-Oct-72 2.6 46
61 | 31-Jul-72 2.6 0.9 80 138 16-Oct-72 16 46
62 | 1-Aug-72 11 7.3 74 139 17-Oct-72 13 71
63 | 2-Aug-72 0.5 23.5 102 140 18-Oct-72 2.7 79
64 | 3-Aug-72 0.7 4.3 151 141 19-Oct-72 3.0 80
65 | 4-Aug-72 21 37.0 173 142 20-Oct-72 17 76
66 | 5-Aug-72 24 14.4 177 143 21-Oct-72 24 69
67 | 6-Aug-72 2.3 1.0 170 144 22-Oct-72 3.4 81
68 | 7-Aug-72 1.9 8.1 166 145 23-Oct-72 3.0 98
69 | 8-Aug-72 1.9 39.0 161 106 24-Oct-72 23 102
70 | 9-Aug-72 2.0 16.1 159 147 25-Oct-72 1.9 98
71 | 10-Aug-72 1.9 1.0 163 148 26-Oct-72 3.1 920
72 | 11-Aug-72 1.7 116.8 175 149 27-Oct-72 3.3 83
73 | 12-Aug-72 2.0 0.0 172 150 28-0ct-72 2.3 77
(1) (2) 3) (4) (5) (1) 2) 3) (4) (5)
74 | 13-Aug-72 2.0 7.0 160 151 29-Oct-72 2.4 72
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‘ . Luu < . Luu
N . Boc hot Mua N , Boc hoi Mua
sr7 | Noy/thang | BaTha | "oneBa str | Nowthang | "iag | Batha | Uone Ba
/nam (mm) (mm) Tha /nam (mm) (mm) T?a
(m°/s) (m%s)
(1) 2) 3) (4) (5) (1) 2) 3) 4) (5)
75 | 14-Aug-72 2.2 1.9 152 152 30-Oct-72 2.9 66
76 | 15-Aug-72 3.0 142 153 31-Oct-72 3.2 58
77 | 16-Aug-72 2.9 131
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Phu luc 2: Bang so liéu boc hoi ngay tram Lang, lwong mua va lwu lwgng ngay

tram Ba Tha tir ngy 1/VI/1978 dén 31/X/1978

; . Luu £ . Luu
STT Ng";‘zg;‘la”g Bl(_)gnl;m Bl\gﬁa é‘;‘f}’ﬁé STT Ng?ﬁgﬁar‘g Bfgnzm Bl\gr?a I‘K-’TnféBa
(mm) (mm) (ms) (mm) (mm) (m¥s)
1) 2) 3) (4) (%) 1) 2) 3) 4) (5)
1 6-Jan-78 2.3 6.5 51 78 17-Aug-78 31 156
2 | 2-Jun-78 15 8.1 48 79 18-Aug-78 2.5 142
3 | 3-Jun-78 0.8 49.9 62 80 19-Aug-78 2.9 127
4 | 4-Jun-78 1.7 0.1 100 81 20-Aug-78 31 110
5 | 5-Jun-78 17 4.5 109 82 21-Aug-78 4.1 94
6 | 6-Jun-78 0.8 26.3 108 83 22-Aug-78 3.8 80
7 | 7-Jun-78 17 3.5 112 84 23-Aug-78 3.7 66
8 | 8-Jun-78 1.8 7.9 112 85 24-Aug-78 2.7 56
9 | 9-Jun-78 1.8 0.0 106 86 25-Aug-78 3.1 44
10 | 10-Jun-78 21 0.0 100 87 26-Aug-78 3.7 36
11 | 11-Jun-78 3.5 94 88 27-Aug-78 6.2 33
12 | 12-Jun-78 3.4 87 89 28-Aug-78 1.9 28.4 39
13 | 13-Jun-78 3.2 79 90 29-Aug-78 11 213.6 136
14 | 14-Jun-78 21 14.6 70 91 30-Aug-78 1.9 205
15 | 15-Jun-78 24 0.2 62 92 31-Aug-78 21 215
16 | 16-Jun-78 2.9 54 93 1-Sep-78 1.0 6.5 222
17 | 17-Jun-78 2.9 47 94 2-Sep-78 15 12.9 242
18 | 18-Jun-78 25 40 95 3-Sep-78 2.6 243
19 | 19-Jun-78 2.7 35 96 4-Sep-78 2.9 0.0 230
20 | 20-Jun-78 2.9 31 97 5-Sep-78 2.0 1.5 215
21 | 21-Jun-78 24 29 98 6-Sep-78 1.4 14 196
22 | 22-Jun-78 13 14.3 32 99 7-Sep-78 1.9 10.9 186
23 | 23-Jun-78 2.8 47.6 35 100 8-Sep-78 0.6 171.0] 223
24 | 24-Jun-78 2.8 12.3 47 101 9-Sep-78 12 37.4 270
25 | 25-Jun-78 5.0 55 102 10-Sep-78 1.7 14.5 280
26 | 26-Jun-78 2.9 42.6 56 103 11-Sep-78 3.7 284
27 | 27-Jun-78 0.8 28.0 71 104 12-Sep-78 4.2 278
28 | 28-Jun-78 2.9 2.7 119 105 13-Sep-78 41 268
1) (2) (3) (4) ©) 1) (2) (3) (4) ®)
29 | 29-Jun-78 3.6 126 106 14-Sep-78 3.7 253
30 | 30-Jun-78 3.9 119 107 15-Sep-78 3.9 240
31 | 1-Jul-78 3.3 109 108 16-Sep-78 2.6 226
32 | 2-Jul-78 4.6 22.4 100 109 17-Sep-78 2.8 0.0 209
33 | 3-Jul-78 2.8 0.5 93 110 18-Sep-78 2.1 25.0 197
34 | 4-Jul-78 1.4 0.0 83 111 19-Sep-78 3.8 187
35 | 5-Jul-78 3.0 72 112 20-Sep-78 6.9 0.7 175
36 | 6-Jul-78 3.2 62 113 21-Sep-78 15 150.9| 184
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) ) Bé . Luu . ) I . Luu
STT Ng%ﬁ""”g Egnl;m Bl\a/ll'}'lﬁé éi?ﬁé STT Ng%t;a“g Bﬁgn};m Bl\gﬁé luoﬁﬁéB a
(mm) (mm) (ms) (mm) (mm) (m¥s)
(1) 2) 3) (4) (5) (1) 2) (3) 4) (5)
37 | 7-Jul-78 35 53 114 22-Sep-78 0.8 319.3| 397
38 | 8-Jul-78 25 1.1 45 115 23-Sep-78 3.4 1.5 446
39 | 9-Jul-78 3.6 40 116 24-Sep-78 5.0 409
40 | 10-Jul-78 3.9 34 117 25-Sep-78 4.1 375
41 | 11-Jul-78 3.7 29 118 26-Sep-78 5.3 9.7 346
42 | 12-Jul-78 3.6 24 119 27-Sep-78 3.7 8.2 323
43 | 13-Jul-78 3.6 19 120 28-Sep-78 3.4 304
44 | 14-Jul-78 3.7 13 121 29-Sep-78 3.8 287
45 | 15-Jul-78 4.6 0.0 122 30-Sep-78 4.1 274
46 | 16-Jul-78 5.2 0.0 123 1-Oct-78 5.6 263
47 | 17-Jul-78 4.2 124 2-Oct-78 4.0 0.0 253
48 | 18-Jul-78 2.6 0.0 125 3-Oct-78 14 59.4 255
49 | 19-Jul-78 1.7 14.4 15 126 4-Oct-78 0.6 33.8 279
50 | 20-Jul-78 0.4 51.6 47 127 5-Oct-78 1.8 1.2 295
51 | 21-Jul-78 0.8 8.7 110 128 6-Oct-78 3.0 286
52 | 22-Jul-78 2.0 129 129 7-Oct-78 15 3.0 276
53 | 23-Jul-78 2.2 125 130 8-Oct-78 1.0 0.0 265
54 | 24-Jul-78 3.0 114 131 9-Oct-78 2.2 9.7 256
55 | 25-Jul-78 2.0 4.7 101 132 10-Oct-78 4.4 245
56 | 26-Jul-78 24 90 133 11-Oct-78 5.6 233
57 | 27-Jul-78 31 0.0 81 134 12-Oct-78 5.3 218
58 | 28-Jul-78 3.7 74 135 13-Oct-78 6.5 206
59 | 29-Jul-78 3.6 1.2 62 136 14-Oct-78 5.5 194
60 | 30-Jul-78 35 0.0 49 137 15-Oct-78 6.8 181
61 | 31-Jul-78 3.7 37 138 16-Oct-78 4.9 165
62 | 1-Aug-78 3.8 27 139 17-Oct-78 3.7 148
63 | 2-Aug-78 2.6 20 140 18-Oct-78 2.8 131
64 | 3-Aug-78 1.8 87.5 37 141 19-Oct-78 2.7 116
65 | 4-Aug-78 1.9 11.9 68 142 20-Oct-78 2.8 98
66 | 5-Aug-78 2.3 2.2 95 143 21-Oct-78 2.0 9.9 84
67 | 6-Aug-78 2.9 0.0 92 144 22-Oct-78 21 15.8 73
68 | 7-Aug-78 15 32.0 91 145 23-Oct-78 0.7 25.5 73
(1) (2) (3) (4) (5) (1) 2) (3) 4) (5)
69 | 8-Aug-78 1.3 187.8 138 146 24-Oct-78 0.5 37.3 99
70 | 9-Aug-78 2.7 162 147 25-Oct-78 0.7 1.6 134
71 | 10-Aug-78 17 61.0 172 148 26-Oct-78 1.8 134
72 | 11-Aug-78 2.8 1.4 180 149 27-Oct-78 1.8 126
73 | 12-Aug-78 2.0 22.2 185 150 28-Oct-78 7.9 115
74 | 13-Aug-78 1.3 53.2 198 151 29-Oct-78 6.9 103
75 | 14-Aug-78 2.1 1.4 199 152 30-Oct-78 5.4 94
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‘ . Luu ? . Luu
N . Boc hot Mua N , Boc hoi Mua
sr7 | Noav/thang | = BaTha | \Wome str | Now/thang | | gaThg | luone Ba
/mam (mm) (mm) Ba Tha /nam (mm) (mm) Tha
(m*/s) (m®/s)
(1) 2) 3) (4) (5) (1) 2) (3) 4) (5)
76 | 15-Aug-78 2.9 186 153 31-Oct-78 4.0 86
77 | 16-Aug-78 3.2 172
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