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DANH GIA D I £ N BIEN HAN HAN VA PHAN cAP DO YEU TO TAC DONG 
D £ N H A N T H U Y V A N 6 VUNG D O N G BANG SONG HONG - THAI BINH 

H6 Viet CiroTTig 
Phdng Thi nghiem trgng diem quoc gia ve Dong luc hoc sdng bien 

Tran Van Tra, Nguyfin Huy Phuffng 
Vien Khoa hgc Khi tugng Thiiy vdn vd Bien doi khi hgu 

Tom tat: Ddng bang song Hong co dien tich 14.784 km', chiem khodng 4,5% dien tich cua cd nu&c. Ddy 
Id vimg cd vi tri quan trong ve chinh tri. kinh te ciia Viet Nam v&i thii do Hd Ngi vd cung la vitng sdn 
xudt. canh tdc ndng nghiep l&n thie 2 ciia dat nu&c. Trong \iing hien cd nhieu he thdng cdng trinh thuy Igi 
da duge xdy dung tuang doi hoan thien, song ding khdng hodn todn mien nhiem v&i dnh huang cua hgn 
han. Lien tiep trong nhung ndm gdn day, vimg dong bang song Hong - Thai Binh chiu tdc dong ndng ne 
ciia nhirng trgn hgn l&n, xdy ra tren dien rong, lien tuc vd keo ddi tie ndm 2003-2011 gdy ra nhung tde 
ddng tieu cue dnh hu&ng l&n den den dai sdng, kinh te xd hoi vd moi truong. Hgn han dugc phdn logi gom 
hgn khi tiegng, hgn thuy van, hgn ndng nghiep vd han kinh te xd hdi. trong nghien cuu ndy chi xem xet den 
vdn de hgn thiiy vdn. Cd nhieu yeu to tdc ddng den hgn thuy vdn tivng dd cd nlrimg yeu td chinh vd yeu td 
phu VI vgy viec xdc dinh vd phdn cdp muc do tdc ddng cua cdc yen to den hgn thuy vdn Id cdn thiet. Bdi bdo 
trinh bdy ket qud nghien cim vd de xudt cdc tieu chi ddnh gid mirc do tdc dong ciia cdc yeu td den hgn thuy 
vdn & vung ha du song Hong - Thai Binh thdng qua hai chi sd chinh la chi so thieu hut dong chdy K,i, vd ehi 
5o cdp nu&c mat SWSI. Tie cdc kit qud ddnh gid bien ddng ve cdc chi so hgn theo khong gian vd ih&i gian, 
ket hgp v&i viec phdn tich xdc dinh cdc nguyen nhdn dien hinh gdy ra hien tuang hgn han, dd thanh lap 
bang phdn cdp do cdc yeu td tdc dong, dnh hu&ng den dien bien hgn hdn & khu viec ndy. 
Til" khoa: hgn thiiy vdn, chi so K,i„ chi so SWSI. dong bang song Hong - Thdi Binh. lugng mua. bdc 
hai, nhiet do, ddng chdy. 

Summary: The Red-Thai Binh river delta covers an area of 14,784 knr, accounting for about 4.5% of 
Vietnam territory The Delta is characterized by the political and economic importance with Hanoi capital 
and the second largest place for agricultural production and farming of the country. The implementation of 
irrigation inf-astnicture in the Delta has been quite complete; however, the Delta cannot entirely avoid the 
influence of droughts In recent years, the Delta experienced large-scale severe droughts, lasting from 2003 
to 2011 and causing negative impacts on life, socio-economy, and environment Drought is classified as 
meteorological drought, hydrological drought, agiiciiltural drought and socio-economic drought, in this 
study only consider the issue of hydrology. There are many factors that affect the hydrological drought, 
including the main factors and sub-factors, so it is necessaiy to identify and decentralize the impact of 
hydrological factors. The article presents the study results and proposes appropriate evaluation criteria 
drought classification based on hydrological indices including the flow deficit (K,iJ index and the surface 
water supply index (SWSI). Based on the evaluation results regarding the variation of drought indices in 
time and space in combination with the analysis of typical causes that drive drought phenomenon, u 
hierarchy of impact factors has been established reflecting drought progression in this area. 
Keywords: hydrological drought, K,h index, SWSI index, Red-Thai Binh river delta, rainfall, 
evaporation, temperature, streamflow. 
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nguai dan den dien bien han gia tang gay anh 
huang Ian den doi song xa hoi va gay nhieu 
thiet hai ve dan sinh, kinh te va moi truong. 
Nguyen nhan han han rat phiic tap ma yeu to 
tac dpng la do ca tu tu nhien va con nguoi. 
Cac yeu to tu nhien gay ra han han co the ke 
den nhu sy dao dpng cua cac dang hoan lira 
khi quyen a pham vi rong va cac vimg xoay 
nghich, hoac cac he thong ap thap cao, sy 
bien doi khi hau, sy thay doi nhiet dp mat 
nuoc bien nhu El Nino... cac nguyen nhan do 
con nguai bao gom nhu cau nuac ngay cang 
gia tang, pha rung, 6 nhiem moi trudng anh 
huong tai nguon nuac, quan ly dat va nuac 
kem ben vung, gay hieu ling nha kinh. Bk 
nghien ciiu ve ban han doi hoi phai ket hop 
nhieu phuang phap, bao g6m: do dac, phan 
tich so lieu, mo phong he thong va ca cac 
nghien ciiu tu anh ve tinh. 

Doi vai vung dong bang song H6ng - Thai 
Binh, nhieu nghien cim da chi ra nguyen nhan 
gay ban han a khu vyc nay chii y6u la do suy 
giam lugng mua dan den sy thieu hut v^ dong 
chay trong miia kiet va lien quan true ti6p d^n 
dien bien han thiiy van. Han thiiy van biiu thi 
bang sy suy giam dong chay song va thigu hut 
cac nguon nuac mat va nuac ngkm, co nhiiu 
nguyen nhan gay ra han va mii'c dp nang hay 
nhe Cling phu thupc vao nhieu y^u t6, cho nen 
xac dinh chi so han han la mot vin 66 phiic 
tap. Cac nha khoa hpc da dua ra nhigu loai chi 
so han han nhung cho den nay chua chpn dugc 
mot chi so nao lam mot chi so danh gia chung. 
Co rat nhieu chi so/he so dugc su dung di 
danh gia nhu: Chi s6 Sm Ivanov (1948), Chi s6 
kho Budyko (1950), Chi s6 kho Penman, Chi 
so gio miia GMI, Chi so mua chudn hoa SPI, 
Chi s6 Sazonov, Chi s6 Koloskov (1925), He 
s6 kho. He s6 can, Chi s6 Palmer (PDSl), Chi 
so dp am cay trdng (CMI), Chi s6 ckp nuoc 
mat (SWSI), Chi s6 RDI (Reclamation 
Drought Index)... cac nghien cim tren thi giai 
cho thay hau nhu khong co mot chi s6 nao co 
uu diem vugt trpi so vai cac chi s6 khac trong 

moi dieu kien. Do do, vi?c ap dung cac chi 
so/he so han de danh gia thyc te phu thupc vao 
dieu kien cu the ciia tirng vung/khu vuc cung 
nhu dieu kien dap ling ve dii lieu quan trac s5n 
CO 6 khu vyc do. 

Trong nghien ciiu nay, chiing toi da lya chpn 
va su dung cac chi so danh gia gom: Chi s6 
thieu hut dong chay Kij, va Chi so cap nude 
mat SWSI, tren co so phan tich bien dpng cac 
chi so theo tirag thang trong nam va theo nhi6u 
nam, ket hgp vai phan tich cac nguyen nhan 
dien hinh gay ra han han, tir do lap bang phan 
cap dp cac tieu chi, yeu to anh huong den han 
ban nham xac dinh miic dp tac dpng cua cac 
yeu to nay den dien bien han ban vimg dong 
bang song Hong - Thai Binh. 

2. CO SOf Dtr LIEU VA PHU'OfNG PHAP 
NGHIEN CUtl 

2.1. Cg sff dfr lieu sir dung [1] 

Hinh 1: Bdn do viing dong bang 
sdng Hdng - Thdi Binh 

Dii lieu sii dung trong nghien cuu nay g6m so 
lieu khi tugng, thuy van va cac s6 lieu \k dan 
sinh kinh fg - xa hgi trong khu vuc. S6 lieu khi 
tu'png thiiy van g6m co luu lugng trung binh 
ngay trong 55 nam thai ky quan trSc tir nam 
1960-2014 cua cac tram San Tay, Ha Noi va 
Thugng Cat; so lieu lugng mua ngay trong 
55 nam thai ky quan trie 1960-2014 cua 
tram khi tugng San Tay va Lang. S6 lieu 
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kinh te - xa hgi su dung trong nghien cim 
nay dugc thu thap tir 10 tinh thupc viing 
dong bang song H6ng va song Thai Binh, s6 
lieu gom co: dien tich d4t dai, tdng dan s6, ty 
le thanh thi va nong thon, cac s6 lieu nay 
dugc cap nhat dua tren cong b6 cua nien 
giam thdng ke hang nam. 

2.1. Phuo-ng phap nghien cii-u [2][3][4][5] 

Doi vai viing dong bang song Hong - song 
Thai Bmh, nghien cuu da sir dung 2 chi s6 tinh 
han sau: 

a) Chi so thieu hut dong chay (Kth): 

Chi so thieu hyt dong chay (K^h) la ty s6 giija 
lugng dong chay thieu hut vai lugng dong 
chay trong thai doan tinh toan tuang ling vai 

Qng, trong 66: Kth=-^ K,^ • Qth 

Qng'- Luu lugng nguong dong chay (m^) 

V[h'- Lugng dong chay thieu hut (m^) 

Lugng dong chay thieu hut dugc tinh theo 

cong thiic sau day: Vth = (Qng - Qtn)- T 

Qng: Luu lugng nguang dong chay (m^/s) 

Qtn'- L̂ Ju lugng dong chay ty nhien ciia dong 
song (m^/s) 

7": La thai gian thieu hut dong chay 

Thai gian thieu hyt dong chay dugc tinh nhu 
sau: T ^ tj - t2 

tl: Thai gian bat d4u thai ky thieu hut dong chay 

t2: Then gian ket thiic thai ky thieu hyt dong chay. 

Han thuy van dugc phan cap theo chi so thieu 
hut dong chay IC,h nhu sau: 

Bang I: Phan cap han thuy van theo chi so 
thieu hut dong chay 

Phdn cdp 
mwc do han 
Binh thuong 
Han nhe 
Han vira 
Han nang 
Han rat nang 

Khoang gid tri thieu hut 
dong chdy Kn, 

<10,1 
10,1 -20,0 
20,1 -30,0 
30,1-40,0 
>40,0 

b) Chi so cap nirdc mat (SWSI): 

Chi s6 cip nuoc mat (Surface Water Supply 
Index) dugc tinh dugc tinh nhu sau: 

SWSI^ 
A- + bPrain+cPstrm+dPre 

Trong do: a, b, c, d la cac trpng so doi voi cac 
thanh phan tuyet, mua, dong chay mat va dung 
tich ho chua trong can bang nuac luu vyc 
(a+b+c+d-1); P̂  P P 

' 'striTi' ' r e s n o w ^rain ''^striTi' ' r e sv 
xuat (%) khong vugt qua cua cac thanh phan 
can bang nuoc tuong irng P(X<A). 

Bang 2: Phan cap han thuy van theo 
chi so cap nir^c mat 

Tinh trgng cdp nir&c 

Han cue nang 

Han rat nang 

Han vira 

Hai kho 

Can nhu binh thuang 

Hoi am 

Am vira 

Rat am 

Cyc am 

Gid tri SWSI 

<-4,0 

-4,0--3,0 

-2,9--2,0 

-1,9--1,0 

-0,9-0,9 

1,0-1,9 

2,0-2,9 

3,0-4,0 

>4,0 

3. KET QUA VA THAO LUAN 

3.1. Danh gia han han cho viing ddng b^ng 
sdng Hdng - Thai Binh b4ng chi $6 thi§u hut 
dong chay K,h [I] 

Ket qua nghien ciin tinh toan gia tri nguang 
dong chay cd dinh cho toan chuoi, tren co so 
tham khao cac nghien ciiu da dugc thyc hien d 
Viet Nam vai gia trj Qng (luu lugng trung 
binh ngay miia can) = Qc,75%. Miia kiet tren 
he thdng sdng Hdng bat dau tir thang XI den 
thang V nam sau. De tinh chi sd thiiu hut Kth, 
nghien cuu sii' dung chuoi so lieu trung binh 
ngay ciia 55 nam trong thdi ki quan trie tir 
nam 1960-2015 cua cac tram Son Tay, Ha Ndi 
va Thugng Cat, sau do tien hanh tinh dac trung 
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thidu hut ddng chay trong miia can (theo nam 
thuy van). 

Miic dp thi^u hut dong chay (Wth va Kih) phu 
thupc chu ylu vao dp Idn cua Qng va che dp 
dong chay. Chi sd Kth c6 sy bien ddi ciia chi 
sd thieu hut thdi ki trudc va sau khi cd cac hd 
chiia tren he thdng sdng Hdng, tir ket qua 
thdng ke nhiing nam irng vdi cac cap han ciia 
chi sd Kth cho thay: 

Thdi ki trudc khi cd hd chiia Hda Binh tir nam 
1960-1987, cac nam thudng xay ra ban nang 
d§n rSt nang tai ca 3 tram. Theo sd lieu thdng 
ke trong 27 nam, tai tram San Tay cd 6 nam va 
Ha Ndi cd 1 nam xay ra ban nang, trong khi do 
tram Thugng Cat cd tdi 8 nam, nhiJng nam han 
nay chii yeu tap trung vao nhiing nam khi chua 
cd hd Hda Binh. Nguyen nhan cd the nhan 
thay la do, khi chua cd hd Hda Binh, ti le phan 
chia nuac qua sdng Dudng thap, vi vay tram 
Thugng Cat ludn cd lugng thieu hut Idn ban so 
vdi tram Ha Ndi va Son Tay. Sau khi cd hd 

chira Hda Binh tham gia vao van hanh dihn 
tik, thi sd nam ban rat nang cua Thugng Cat 
giam di rd ret, khdng cdn xay ra han rSt nang 
ma chi xu4t hien ban nang va ban nhe, tham 
chi nhî u nam khdng xay ra ban. Thdng ke s6 
nam xuit hien theo cac dang ban khac nhau 
cho cac tram cho thiy: tai tram Thugng Cat, 
trong 56 nam tinh toan (1960-2015) thi cd 22 
nam ban binh thudng (chiem 39.3%), 8 nam 
ban nhe (chigm 14.3%), 6 nam han vira (chilm 
10.7%) va 11 nam ban nang (chidm 19.6%) va 
10 nam han rk nang (chiem 17.9%). Tai tram 
Ha Noi, trong 56 nam tmh toan thi co 10 nam 
ban bmh thudng (chiim 17.9%), 23 nam han 
nhe (chidm 41.1%), 18 nam ban vira (chi6m 
32.1%), 5 nam ban nang (chiem 8.9%) va 1 
nam han rit nang (chiem 1.8%). Tai tram Scm 
Tay, trong 56 nam tinh toan cd 9 nam ban binh 
thudng (chiSm 16.1%), 21 nam ban nhe 
(chiSm 37.5%), 16 nam ban vira (chiem 
28.6%) va 11 nam ban nang (chidm 19.6%). 
K8t qua tinh dugc the hien trong Bang 3. 

Bang 3: Sd ngay thî u hut, chi so han va cap han cua c 
Thuffug Cat, Ha Noi va Sffn Tay 

TT 
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Thai 

ky 

truuc 

kh i CO 

ho 

Nam thuy van 

1960-1961 

1961-1962 

1962-1963 

1963-1964 

1964-196.'i 

1965-1966 

1966-1967 

1967-1968 

1968-1969 

1969-1970 

1970-1971 

1971-1972 

S(̂  ngay thieu hut 

ITuimgCat 

143 

115 

199 

139 

129 

140 

155 

99 

163 

160 

80 

133 

Hs 

Noi 

% 
91 

177 

90 

110 

113 

105 

64 

127 

123 

93 

98 

Sm 

Tay 

99 

86 

122 

107 

105 

102 

98 

42 

117 

140 

107 

119 

Chi so han K^ 

Tbuong 

at 
32 

39 

57 

47 

42 

50 

41 

27 

56 

46 

23 

35 

Ha 

Noi 

13 

19 

29 

14 

22 

32 

22 

13 

28 

24 

21 

23 

Son 

Tay 

16 

18 

35 

22 

23 

34 

25 

14 

33 

33 

20 

27 
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at 
HN 

HN 

HRN 

HRN 

HRN 
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HN 

HNh 

HV 
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TT 
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83 
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136 
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95 

47 

40 
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90 

77 

129 

131 

158 

66 

137 

122 

49 
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29 
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8 

32 
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118 

127 
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116 

76 
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89 

154 

82 

122 

122 

173 

70 
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144 

149 

144 

0 

0 

89 

0 
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51 
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41 

42 
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27 

28 

29 
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Nam thuy van 

2000-2001 

2001-2002 

2002-2003 

2003-2004 

2004-2005 

2005-2006 

2006-2007 

2007-2008 

2008-2009 

2009-2010 

2010-2011 

2011-2012 

2012-2013 

2013-2014 

2014-2015 

S^ngay thieu hut 

TtumgCat 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

1 

0 

2 

0 

Hi 

Noi 

77 

57 

59 

110 

128 

131 

139 

118 

54 

155 

108 

98 

85 

100 

82 

Son 

Tiy 

118 

119 

79 

162 

37 

63 

89 

36 

11 

123 

68 

87 

40 

70 

57 

Chis^hanK^ 

Thuong 

at 
0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

1 

0 

10 

0 

Hi 

Noi 

8 

9 

10 

10 

18 

28 

23 

20 

8 

41 

30 

29 

21 

31 

31 

Son 

Tiy 

10 

8 

8 

16 

8 

13 

13 

16 

16 

33 

27 

29 

21 

19 

23 

Cjphan 

Tbaimg 

at 
BT 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

BT 

HNh 

BT 

HiNdi 

BT 

BT 

HNh 

HNh 

HNh 

HV 

HV 

HNh 

BT 

HRN 

HN 

HV 

HV 

HN 

HN 

Son 

Tiy 

BT 

BT 

BT 

HNh 

BT 

HNh 

HNh 

HNh 

HNh 

HN 

HV 

HV 

HV 

HNh 

HV 

(Ghi chu: BT: binh thudng. HNh: hgn nhe, HV: han vira, HN: han ndng, HRN: hgn rdt ndng) 

3.2. Danh gia han han cho viing ddng bSng 

song Hdng - Thai Binh bang chi sd cung cap 

nude bS mat SWSI [1] 

Chi sd cap nude mat SWSI dugc tinh dya tren 

sd lieu luu lugng trung binh thang tir nam 

1956-2014 tai cac tram thuy van Son Tay, Ha 

Ndi, va 1956-2010 tai tram thuy van Thugng 

Cat va sd lieu luu lugng tir nam 1961-2014 tai 

tram Thac Budi, sd lieu lugng mua trung binh 

thang tir nam 1961 -2014 tai cac tram khi tugng 

San Tay, Lang va Bac Giang. 

Ket qua tinh toan chi sd cap nude SWSI tai cac 

tram thiiy van Son Tay, Ha Ndi, Thuang Cat, 

Thac Budi cho thay: Tai tram Son Tay, tinh 

trang han han d miic kha nghiem trpng. Miic 

ban cao nhat la ban rat nang, xay ra vao nam 

1957 val958. Cac nam cdn lai la han vira, ban 
khd va gan nhu binh thudng. Tai tram Ha Ndi, 
sd nam xay ra han rat nang nhieu hem tai tram 
Son Tay, gdm cac nam 1957, 1958, 1960. Cac 
nam xay ra han vira la 1963 va 2010. Cac nam 
cdn lai la ban khd va gan nhu binh thudng. Tai 
tram Thugng Cat, tinh trang ban han d muc 
kha nghiem trpng, nam 1958 la nam xay ra ban 
cue nang, 2 nam xay ra ban rit nang la nam 
1959 va 1960, nam 1963 la nam xay ra han 
vira, nhiing nam xay ra han khd bao gdm cac 
nam 1969, 1974, 1977 va 1980. Cac nam cdn 
lai la gan nhu binh thudng. Tai tram Thac 
Budi, tinh trang ban rat nang xay ra vao nam 
1963, 1967, 1977, 2002, 2005 va 2008. Cac 
nam cdn lai la ban khd va gin nhu khdng xay 
ra han. 
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Chf s6 SWSI trung binh mCia c^n (giai do^n 1962 - 2014) t^l cac tr9m 
ttiuy van Son TSy, Hd N$i, Thtrgng Cat vd Th^c Bird^ 

%4Wwi 
• SWSI_Sa>n Tay • SWSI_Hd N^i D SWSI_ThiF<j-ng C4t • SWSI_Thiic Bu^i 

Hinh 2: Chisd hgn SWSI trung binh miia kiet tinh todn cho cdc tram 
San Tdy, Hd Noi, Thuang Cat vd Thdc Budi thoi ky tit 1962-2014. 

3.3. De xuat cac tieu chi, yen to danh gia va 
phan cap do tac dong den ĥ n han d viing 
ddng bang sdng Hdng - Thai Binh 

De danh gia ban ban can phai xac dinh 
nguyen nhan, cd che gay ra ban ban. Tir ket 
qua phan tich cac nguyen nhan gay ra cac 
dot ban dien hinh trong khu vuc, cd the xac 
dinh cac nguyen nhan tac dpng chinh den 
ban ban d viing ddng bang sdng Hdng - Thai 
Binh gdm: 

• Do su suy giam lugng ddng chay miia kiet 
tren cac sdng chinh ciia he thdng. 
• Do anh hudng ciia van hanh ciia cac hd 
chiia thugng ngudn cd tac ddng chu yeu tdi su 
tang hoac ha thap myc nude tai cac khu vyc ha 
du sdng Hdng - Thai Binh. 
• Do dien tich rirng va cac yeu td mat dem 
ciia luu vuc bi suy giam ve chat lugng va dien 
tich bao phit, din den suy giam lugng ddng 
chay ngam. 
• Hien tugng xdi sau Idng dan cac sdng d 
vung ddng bang la nguyen nhan lam ha thap 
myc nude tren cac sdng. 
• Do anh hudng ciia bien ddi khi hau, dan 

den gia tang tinh trang ban ban va thieu nude 
trong miia khd. 
• Ngudn nude bj d nhiem, suy thoai, can kiet 
do cac boat dpng cua con ngudi lam cho miic 
dp nghiem trpng cua ban ban thieu nude cang 
tang cao. 
• Cdng tac quan quan ly, ling phd ban han 
chua dugc hieu qua. 
• Cac nguyen nhan tac ddng khac... 

Cd the thay, nguyen nhan va ca che tac ddng 
den han ban trong khu vuc gdm ca 2 nhdm 
yeu td chinh la yeu td ty nhien va yeu td con 
ngudi. De xem xet miic dp anh hudng ciia cac 
yeu td tren tdi dien bien han ban, trong 
nghien ciru nay, sd lieu do dac khi tugng thuy 
van tir nam 1955 den 2014 cung vdi so heu 
KT-XH nam 2010 da dugc su dung de phan 
tich. Cu the, dien bien cac yeu td khi tugng 
thiiy van tir nam 1955 den nam 2014 se dugc 
ket hgp phan lich vdi ket qua tinh toan cac chi 
sd ban d tren de tir dd xac dinh xem yeu td 
nao cd anh hudng nhat tdi dien bidn ban trong 
khu vuc. Qua do, mot thang phan c4p miic dp 
anh hudng tdi ban han se dugc gan cho tirng 
yeu td. 
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a) Phan tich cdc yeu to tdc dong den han 
thuy van: 

Cac ylu td tac ddng chinh dugc xem xet, phan 
tich trong nghien cuu gdm: Lugng mua, Bdc 
hai, Nhiet dp, Lugng ddng chay va Nhu cau 
nude. De cho phii hgp vdi ket qua tinh toan ve 
chi sd ban SWST, cac sd lieu phan tich dugc lya 
chpn la sd heu trung bmh trong thdi ky miia khd 
cua cac nam tuong img. Cac tram khi tugng, 

thuy van dien hinh trong khu vuc dugc lya chpn 
gdm San Tay, Ha Ngi va Lang. Ddi vdi sd h$u 
lupng mua va nhiet dp, sd heu phan tich, danh 
gia la chudi sd lieu trung binh cua cac nam tii 
1961-2014, con ddi vdi bdc hoi la sd lieu tmng 
bbh nam tir 1972-2014. Cac bieu do dudi day 
bi§u diin xu the dien bien ciia cac yeu td khi 
tugng (lugng mua, bdc hoi, nhiet do) so vdi bien 
ddng cua chi sd ban SWSI theo thdi gian. 

DIcn bien Ivvnt: mira vdi chi so SWSI muj kl^t Ir^m Son I J}> lu 1961-2014 

R Fi R 

I ^ R 

Dl«n bicn lu^ns mm vdi chi vo SWSI n n Ua "Stfl lir 1961-Z014 

Hinh 3: Dien bien tdng luang mua trung binh mua kiet vd chi so hgn SWSI, 
thai ky 1961-2014 tgi tram San Tdy, Hd Noi 

Cac ket qua phan tich d tren cho thay tdng 
lugng mua va lugng bdc hai trong miia khd tai 
cac tram Son Tay, Ha Ndi (Hmh 2, 3) cd 
nhiing dien bien kha ddng bd vdi dien bien han 
trong khu vuc (dugc the hien qua chi sd 
SWSI) tinh toan ddng bd cho cac tram dd. Cu 
the, vdi dien bien tdng lugng mua trung binh 
mua kiet, thdi ky cd lupng mua thdp cGng 

tuong ung la thdi ky diin ra han ban nang. Vdi 
dien bien tdng lugng bdc hai trung binh miia 
kiet, thdi ky cd lugng bdc hoi cao cung chinh 
la khoang thdi gian diin ra ban ban. Tuy 
nhien, ciing cd the thay la diin biin tdng lugng 
mua the hien miic do ddng bd vdi diin bien 
chi sd SWSI cao ban so vdi dien bien tdng 
lugng bdc hoi. 
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Diln bleu luwng boc hoi vdi chi so SWSI mua kiel tram S<m Tay tw 1961-2014 

Dien bien lirvng boc hoi vol chi so SWSI miia kiel tram Ha Noi tu 1961-2014 

Hinh 4: Dien bien tong luang bdc hai trung binh miia kiet vd chi sd hgn SWSI, 
thai ky 1961-2014 tgi tram San Tdy, Hd Noi 

Dien biin ddng chay trung binh miia kiet cua tieu chi ngudn nude (cu the la ddng 
thi hien miic dp ddng bp cao nhat vdi dien chay miia kiet) len ban han dugc xep vao 
bien han han d cac tram Ha Ndi va Son Tay. miic dp anh hudng manh nhat so vdi cac 
Vi vay, cd the thay rang muc dp anh hudng yeu td khac. 

Dien bien dong chay vol chi so SWSI miia kiet tram Son (ay ttr 1961-2014 

, £ s s g g ; 
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Diln bien dong chay vdi chi s6 SWSI miia kiet tram Ha Noi tir 1961-2014 
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Hinh 5: Diin biin luu luang ddng chdy trung binh miia kiet vd chi sd hgn SWSI, 
thai ky 1961-2014 tgi tram San Tdy, Hd Ndi 

b) Phan cap do cdc yeu to tdc dong va tieu 
chi han thuy van: 

De xep hang cac yeu td tac ddng va phan cap 
mii'C dp ve tinh trang ban cho vimg ddng bang 
sdng Hdng - Thai Binh, nghien ciiu da lya 
chpn mdt sd nam dien hinh cd tinh trang xay ra 
ban ban nang nhat. Nhiing nam bj ban nang 
nhit la nhiing nam ma mirc dp anh hudng ciia 
cac tieu chi tac ddng dugc the hien ro rang 
nhat. Tren co sd dd, cac tieu chi, yeu td se 
dugc phan cap dp tuong ung vdi cac cap ban 
da dugc tinh toan cac ngudng xay ra ban. 
Nhirng nam cd tinh trang ban ban nang nhat 
dugc lua chpn la 1989, 2006, 2010. 

Can cii vao sy tuong quan giira chi sd han 

SWSI va Kth vdi cac yiu td tac ddng nhu da 
phan tich d tren, viec phan hang mirc dp anh 
hudng ciia cac yeu td tac ddng den ban ban 
dugc sap xip theo thir tu the hien miic dp quan 
trpng giam dan. Cu the, lupng ddng chay se la 
yeu td quan trpng nhat quyet djnh den tinh 
bmh han han (ban thuy van) trong vuc, tiep 
den la lugng mua va lugng bdc hai. Ngoai ra, 
tinh trang ban cdn bi tac ddng bdi nhieu yeu td 
tdng hop khac (nhiet dp khdng khi, dan sd, ca 
cau san xuat...) trong dd cd ca sy anh hudng 
rat Idn ciia nhu cau sir dung nude (Dao Xuan 
Hpc va ctv, 2003) [2]. Ket qua phan cap dd 
anh hudng ciia cac tieu chi, yeu td den dien 
bien ban ban d viing ddng bang sdng Hdng -
Thai Binh nhu sau: 

Bang 4: Phan cap cac yen td tac dong chinh va tieu chi xay ra han thiiy van 
d* viing ddng bang sdng Hdng - Thai Binh 

Cap do 
tac dong 

I 
II 
III 

~̂ ---̂ ..,̂ ^̂ ^̂  Mirc do han 
Yeu to tac dong ~~—--..̂ ^^ 
LiTu lixgng dong chay (m /̂s) 
Lirgng mua (mm) 
Lugng boc hai (mm) 

Han nang 

772 - 780 
255 - 322 
482 - 529 

Han vira 

781 -789 
323 - 390 
530 - 577 

Khong han 

>789 
>390 
>577 

4. KET LUAN 

Viec sir dung cac chi sd Kih va SWSI de danh 
gia dien bien ban thuy van cho viing ddng 

bang sdng Hdng - Thai Binh thay rang, cac chi 
sd nay la kha phii hgp, ket qua tinh toan da 
phan anh dugc tinh hinh ban va phii hgp vdi 
cac tran han da xay ra trong khu vyc. Chi sd 
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cap nude SWSI tai cac tram thiiy van San Tay, 
Ha Ndi, Thugng Cat, Thac Budi cho thiy; Tai 
tram Son Tay, tmh trang han ban d muc kha 
nghiem trpng. Muc ban cao nhit la ban rit 
nang, xay ra vao nam 1957 va 1958. Cac nam 
cdn lai la ban vira, ban khd va gin nhu binh 
thudng. Tai tram Ha Ndi, sd nam xay ra han 
rat nang nhieu ban tai tram San Tay, gdm cac 
nam 1957, 1958, 1960. Cac nam xay ra ban 
vira la 1963 va 2010. Cac nam cdn lai la ban 
khd va gan nhu bmh thudng. Tai tram Thugng 
Cat, tinh trang ban ban d miic kha nghiem 
trpng, nam 1958 la nam xay ra ban cue nang, 2 
nam xay ra ban rat nang la nam 1959 va 1960, 
nam 1963 la nam xay ra han vira, nhirng nam 
xay ra ban khd bao gdm cac nam 1969, 1974, 
1977 va 1980. Cac nam cdn lai la gan nhu binh 
thudng. Tai tram Thac Budi, tinh trang ban rit 

nang xay ra vao nam 1963, 1967, 1977, 2002, 
2005 va 2008. Cac nam cdn lai la han khd va 
gan nhu khdng xay ra han. 

Trong nghien cuu nay, cac tieu chi, yeu td tac 
ddng chinh cung nhu thii tu the hien miic dp 
anh hudng ciia cac yeu td nay den dien bien 
ban ban da dupe dua ra va phan tich. Can cii 
vao nguyen nhan va co che gay ban d vimg 
ddng bang sdng Hdng - Thai Binh, ddng chay 
la yeu td ddng vai trd quan trpng nhat ddi vdi 
dien bien ban ban, tiep theo la lugng mua, 
lugng bdc bai, nhiet dp, va cudi ciing la yeu td 
con ngudi lien quan den nhu cau sir dung 
nude, khai thac cat - lam ha thap nghiem trpng 
muc nude miia kiet... Tir cac ket qua tinh 
toan, da thanh lap bang phan cap dp anh hudng 
cua cac yeu td tac ddng va tieu chi xay ra muc 
dp ban thiiy van trong khu vyc. 
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